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CUCTEMBbI ABTOMATU3ALIUN TEXHOJIOTHUYECKHUX IMPOLECCOB
HA BA3E KOHTPOJIJIEPOB CEPUHU DCS-2000M

A.A. Anekcees, 3.M. Bapmagpckuii
3akpeimoe axkyuoneproe obwecmeo « IMHUKOH», Mocksa

Komnanust 3A0 «3MUKOH» 6onee 20 net ycrnemHo padoTaeT Ha pOCCHIICKOM PBIHKE aB-
TOMAaTHU3AIMH TEXHOJIOTHYECKUX MPOLIECCOB M BXOJUT B YHUCIIO BEAYIIUX GUPM-TIPOU3BOAUTENCH
ACY TII na 6a3e npoMblIUIEHHBIX KOHTPOJUJIEPOB. B apcenasne cpe/icTB aBTOMaTU3alMKU KOMIIa-
HUM uMeeTcs Tpu cepur mojyieit (DK-2000, DCS-2000 u DCS-2001), u3 koTopbix Gpopmupy-
I0TCS KOHTpOJLIephl. Vicnonb30oBaHue TOW MM MHOM CEpUM 3aBUCUT OT 00BEKTa aBTOMATHU3ALMH,
reorpapuyecKoro pacroaokKeH!s JaTYMKOB M UCTIOJTHUTEIbHBIX YCTPOMCTB.

Moaysn cepun DK-2000 sBasIOTCS MHOTOKaHAIbHBIMU, KOHCTPYKTHBHO YCTaHABJIUBAIOT-
¢l B Kapkachl M OOBEAMHSIOTCS MapamienbHoi muHoi. KoHTponepsl, nocrpoeHHbie Ha 0ase
NAHHOM CeprH, UCTIOB3YIOTCS [UIsl CO3/IaHUsl LIEHTPAIM30BAHHBIX CUCTEM, TPEOYIOIMX OOJIbILO-
ro KOJMYEeCTBa KaHAJIOB BBOJIa-BbIBOJIA.

[lpakTuka mokasaia, 4To [Ulsl CO3/IaHUSI PACHpE/ICJCHHBIX CHCTEM HAWIydylIMM 00pa3oMm
3apekomenjoBanu cedsa moaynu cepur DCS-2000, kotopsie MoryT ycraHaBiubatbest Ha DIN-
peibe U OT/IaJIeHbl Ha PACCTOSHUE [0 KUJIOMETPa OT MOJ1YJIsl LIEHTPAJILHOIO MPOLIECCOPHOTO yCT-
potictea (CPU). bosibLioe 3HaueHHE UMEET TO, YTO MOJLYJIM BBO/1a-BbIBO/1a ITOW CEPUH SABISIOTCS
B3PBIBO3AILMIIEHHBIMU € MapkupoBKOW B3pbiBo3aiutel [EXib]IIC X, ycranaBnuBaioTcs BHE
B3pBIBOOMACHBIX 30H U MCKPOOE30MacHbIMH LEMAMUA MOTYT ObITh CBSI3aHbl C AaTYMKaAMM, pacro-
JIO)KEHHBIMM BO B3PBIBOOMNACHBIX 30HaX KjaccoB B-la u B-Ir.

OCHOBHBIMU TPeOOBaHUSIMH, TPEABSABISEMbIMH K CHCTEMaM aBTOMATHU3ALUH, SIBISIOTCS
HaJ€KHOCTb, MPOU3BOJUTEIBHOCTh U lieHa. KOHTpOsIepsl ¢ mapaie/ibHOW IIWHOW Hapsidy
MPEUMYLIIECTBOM 1O OBICTPOACHCTBUIO, OTHOCHTEILHO KOHTPOIIJIEPOB C MOCIIEI0BATEIbHOM 1K~
HOM, UMEIOT CePbe3HbIE HEAOCTATKH.

[lepBblit HEOCTATOK — YA3BUMOCTH pabOTOCIOCOOHOCTH KOHTpOJUIEpa B Cilydae BbIXO/a
U3 CTPOst XOTA OBl OHOTO curHaia wuHbl. [Ipu 3TOoM Bo3HHMKaeT OoJblIas BEPOSTHOCTH BHIXOIa
M3 CTPOsl BCEro KOHTPOJUIEPA, T.€. MOTEePs YNpaBieHHUs OONBLIOrO TEXHOJIOIMYECKOTrO y3/a, T.K.
KOHTPOJIJIEPHI C MapajiebHON IMHOM MHOTOMOYJ/IbHbIE B MHOTOKaHalbHbIE. YTOOBI H30eKaTh
MOAOOHBIX CUTYalMii, HA 0CO00 BaXKHBIX 0OBEKTAX MPUXOAUTCS PE3CPBUPOBATH LIETUKOM KOH-
tposuiep. Ho U npu Takom MoOCTpOEHUH CUCTEMbI CYIIECTBYET BEPOSTHOCTb, 4To CPU He ompe-
JIENUT HapylleHue paboThl LIMHBI, TOTOMY KaK MUKPOIPOLECCOP OTACJIEH OT IKHbI Oy(hepHbIMU
MOBTOPUTEJISIMH, @ KOHTPOJIbHBIE CYMMBI ITpU UHPOpMaLMoHHOM oOMeHe ¢ moayiasmMu YCO or-
CYTCTBYIOT IO onpejiesieHuo. B aTom citydae nepexo/1 Ha pe3epBHBIA KOHTPOJLIEP HE MPOU30ii-
JIET, 1 BO3MOJKHA aBapHsl.

Bropoii HepocTaTok — HEKOTOpasi U30bBITOYHOCTD MPU AaBTOMATH3ALMK HEOOIBIIUX 00BEK-
ToB. Hencnosb3oBaHHbIE KaHAbl MOJAHUMAIOT CTOMMOCTb OJHOTO KaHajda B KOHKPETHOW cHcTe-
Me.

[TosToMy, B pe3ylibTaTe aHajiu3a COOCTBEHHBIX pa3paboOTOK U pa3pabdoTOK BEAYILIUX MHPO-
BbIX npousBoaurenei [JIK, B 2008 rony 3A0 «OMUKOH» npuctynuio Kk Mmoaudukaluu mMo-
ayneit cepur DCS-2000 ¢ uenbro agantauMu UX JJIs UCMOJIB30BAHUS KaK B pacnpeesEHHbIX,
TaK ¥ B LEHTPAJIM30BaHHbIX CHCTEMAX.

OcHoBHbIe TpeOOBaHUsI, MpeaAbsIBIsieMble K MOy M cepun DCS-2000M, crenyioriue:

» COXpaHEHHE MPEEeMCTBEHHOCTH NMPOrPaMMHOI0 00ecreyeHus;

»  MOBBILIEHUE NPOU3BOIUTEIBLHOCTH CUCTEMBI;

» NpUMEHEHHUE MOC/IeN0BATEbHON IMHBI U1 TOCTPOCHUSI KOHTPOJLIEPOB;

» obecriedeHUe MOBBIILIEHHONH HAAEKHOCTU MPU UHOOPMALMOHHOM OOMEHE MMy MO-
Iy JISIMU;
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»  ONTUMM3AlLMs KOJMYECTBA KaHAJIOB BBOJIAa-BbIBOJIA HA OJMH MOMIYJib, TEM CaMbIM CBE-
JIeHUe U30BITOYHOCTH K MUHUMYMY;

» obecrnieyeHue ya00CTBa MOHTaXKa U 00CITYKUBAHMS.

OcHoBolt Mojtysield MOAU(PUIIMPOBAHHONH CEPHM SIBJISIETCS MUKPOKOHTPOJUIEP TOrO e TH-
na, kak ¥ B Moayssix cepur DCS-2000, koTOpblii Ae1aeT MOLYJIM HE3aBUCHMBIMH yCTpOMCTBa-
MM, CITIOCOOHBIMH BBIMOJIHATH OMEPALMU 110 BBOJY-BbIBOLY
JAaHHBIX, HE3aBMCHMO OT XapaKTepa JaHHBIX AaHAJIOTOBBIX
WM JTUCKPETHBIX, MPOM3BOAUTH 00pabOTKY NaHHBIX M 00-
MEHUBATHCS MH(POpMaLIUeit ¢ yCTpoiicTBaMu APYruX ypoB-
Heil. Moy cocTosIT U3 TIaThl ¢ KOMIOHEHTAMH M KOPITY-
ca. Coe/IMHAIOTCS MOAY/IM B KOHTPOJUIEP C MOMOILLIO Kap-
Kaca, CoJepiKallero KpoccoByro ruiaty. Takum oOpaszom,
moaynu cepur DCS-2000M ob6beauuunm B cebe Bee jyd-
IIMe CBOMCTBa, npucymue moxyssim cepuir DK-2000 u
DCS-2000.

HoBblii M0/1X0/1 K MOCTPOSHHUIO LIEHTPATU30BaHHBIX cUcTeM Ha 0aze moayneit DCS-2000M
MO3BOJIUT UCMOJIb30BaTh MOLHOCTH CPU [Uisl BHINIOJTHEHUS! QITOPUTMOB 110 YIIPABJICHUIO 00BEK-
TOM aBTOMATHU3allMU, & YBEIMYEHUE KOJIMYECTBA KAHAJIOB BBOJA-BbIBOJA, OTHOCUTEIHHO MOJIY-
neit cepun DCS-2000, cokpaTUT KOJIMYECTBO MOJIyJIel MPUMEpPHO B JiBa pasza. Bee moaynu nume-
10T 10 JiBa uHTepdeiicHbx kanana RS-485, ¢ nmomolipio KOTOPBIX OHU KOMILIeKcupyroTes. Oba
kaHana - pasHoueHHble. Pusnuecku CPU coenunsiercs ¢ moaynsamu YCO aBymst unrepderic-
HbIMHM KaHasnamu. [Ipu koHUrypupoBaHuu KOHTpOJLIEpA YacTh MOJYJIEH aJpecyroTCs 10 OJHO-
My KaHasly, a 4acTh - 1o Apyromy. Ecau no kakoi-nubo npuuMHe MOIy/Ib HE OTBEYaeT Ha 3a-
npoc, To CPU aBTOMaTHYECKH ONpalIMBAET HE OTBETUBIIMI MOAYJIb 110 APYroMy KaHaiy. Takum
00pa3oM, MPOM3BOAUTCS pPe3epBUPOBAHME MHTEP(ENUCHBIX KaHAIOB, T.e. (POPMUPYETCs OTKA30-
ycroituuBas cucrema. Moaynu YCO obecrieunBaroT ObICTPYIO «rOpsYYIO» 3aMEHY B CITy4ae Bbl-
X0/1a U3 CTPOSi.

APXMTEKTYpa KOHTPOJLJIepa

Kak yxe Obu10 ckazano, moaynu cepud DCS-2000M ycTaHaBiuBaloTCs B Kapkac U o0be-
JIMHSAIOTCS KPOCCOBOM IJ1ATOI.

KpoccoBasi ruiata coepxur:

® [LIMHBI MUTAHUS OCHOBHOT'O U PE3€PBHOIO MCTOUHUKOB MUTAHMUSA;

® 1IKHBI ABYX MHTepdeicHbIX kaHanoB RS-485;

® CUTrHAJIbI CETEBOro aJipeca MOLYJIs;

® MUKpOINEpEKIIoYaTeH Ul 3aJaHusl aJjpeca Kapkaca.

VYcraHoBKa MoyJiel B kapkace - npou3BojibHas. CeTeBoit aapec onpeensiercs MECTOM B
kapkace. Jl[aHHOe pelleHHEe MO3BOJIIET COKPATUTh BpeMsi IMpH
MOHTake M 00C/1y’>KMBaHUU KOHTposuiepa. CyllecTBYIOT KapKachl
HECKOJIbKUX THIIOB, COACPKAIIMX OT LIECTH 0 YEThIPHAILATH
no3uumnit. Moaynu apantepsl RP-31 nossonstor o0beauHATH 10
BOCBMHM KapKacoB B OJIMH KoHTposuiep. Kapkacel KOHTpouiepa
MOTyT ObITh pacnpezeneHbl no pasHbiM mikadam. [Tpu stom CPU,
«MacTepy» B CETH, HAXOAUTCS B JHOOOM KapKace MJIM BHE €ro. 9To
no3sosiniio B kayectBe CPU KoHTpoJsuiepa UCOJIb30BaTh CEPUITHO
BblnyckaeMblii Moy CPU-17B. B nacrosiiee BpeMst pazpada-
TBHIBAIOTCS JIBA TUIA MPOLECCOPHBIX MOJLYJIEH, MpeHa3HAYCHHBIX
1151 ycTaHoBKM B kapkac. Oaun moayiis - CPU-31 Ha 6a3ze Muk-
pomporieccopa AmI86CU-50 pupmbl AMD, nomnepiuBarolnii cucTeMy MnporpaMMHUpOBaHUs
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CONT-Designer (pa3pabotkn 3A0 « ODMHUKOH»), npucyuryto koaTpomiepam cepuii DK-2000 u
DCS-2000. Bropoit moayns - CPU-32 na 6a3e mukponpoueccopa IPC@CHIP SC143 ¢upmsr
BECK, npeiHazHadyeHHbIH U1 UCTIOJIb30BAHUS CUCTEMBI rporpammupoBanusi CoDeSys.

ITuranue mojyneit KOHTpo/Uiepa obecrieynBaeTcsl BHEINIHUMH HecTAOMIIM3UPOBAHHBIMHA
uctoyHukamu nuranusi 18-36 B, koTopble nojakiouyaioTes K Kapkacam 4depe3 mojaysid RP-31.
B03MOKHO MOAKIIOYEHHE ABYX HCTOYHUKOB IMIUTAHUS: OCHOBHOTO U PE3EPBHOTO.

JlaTuuKn ¥ UCTIOJIHUTENBHBIC YCTPOHCTBA MOACOEUHAIOTCSA K MOy asM Y CO ¢ nomompio
COETMHHUTENEH, pacTioN0oKeHHBIX Ha JIMIEBBIX MaHEIsX.

TpanuiMOHHBIA MOIXO0A K OpraHM3alliid CHCTEM aBTOMATH3allMH TMpeaycMaTpUBaeT Mpo-
MEKYTOUYHbIE KJIEMMHBIE COSJIMHUTEIH, C TIOMOIILIO KOTOPBIX JATYHKU U UCTIOITHUTEIbHBIE YCT-
poiicTBa MOAKIIOYAOTCS K Moy isiM. JIist cokpatenusi MoHTaKHbIX padot cepust DCS-2000M
[peayCcMaTpUBACT TEPMUHATBHBIC MOJIYJIH, UMEIOIIHE KJIEMMbI ISl MOJAKIIOYCHUS «ITOJEBBIX)
kalesieil u coeuHUTENH 18 noAKIoueHus: K MoyisiM Y CO. P muH, odecrieunBaronmx mnoj-
KJTFOUCHHE JAaTYHKOB HA TEPMHHAIBHBIX MOJIYJISIX, BHIMOJIHEHBI MIEYaTHBIM MOHTaxoM. HekoTo-
pbl€ THITBI TEPMUHATBHBIX MOJTyJICH Oy IyT cojiepiKaTh JIEMEHTBI IPO30- U B3PbIBO3AIIMTHI.

Kpome coeunuTeneit, Ha TUIEBBIX MAHESIX PACTIONOKEHBI HHAWKATOPBI, 0TOOpaKaromine
COCTOSIHAE BXOJIOB-BBIXOJIOB, paboTy HMHTEp(EHCHBIX KaHAIOB M pe3yJibTaT caMOTEeCTHPOBAHUS
MOJYIIEH.

ApxurekTtypa u ycrpoiicrso moayaeii YCO cepun DCS-2000M

Bee mogymu YCO cepun DCS-2000M MMEIOT /1BE€ OCHOBHBIE YAaCTH: CUCTEMHYIO U 00b-
ekTHyto. CHcTeMHas dYacTh COCTOMT W3 MHKpokoHTpomiepa Tuma ATMEGA162 ¢upmsl
ATMEL, cynepBu3opa nutanus, opMupoBaress AByX HHTepdelcHbIX kaHatoB Tina RS-485 u
CpeJICTB BU3yallu3alui padorocrnocodHocTH Moayist. OObeKTHAsE YacTh COACPIKUT LEMH, TMOJI-
KJTIOYaeMble K JaTdyiKaM WM HCIIOJIHUTEIbHBIM YCTpoicTBaM, u(ppo-aHaIOroBble MM aHAJo-
ro-uudpoBsie 1npeodpazoBaTesi (€CIM MOJYJIH AHAIONOBOIO BBOAA-BBIBOJA), AJIEKTPOHHbLIC
KIIOYM M YCTpoiicTBa (puibTpanuu (€cjii MOAYJIHM JIMCKPETHOrO BBOJA-BbIBOJA). OObekTHas
YaCTh MOJIYJISl TAJTbBAHUYECKH M30JIMPOBAHA OT CHCTEMHOM.

Monaymu cepun DCS-2000M umeroT anmapaTHO-IPOrpaMMHBIE CPE/ICTBA CaMOTECTHPOBA-
HUs. Pe3ynbpTar TeCTHPOBAaHUS 3aHOCHUTCS] B PETUCTP COCTOSHUSL MOJIY IS, COJICPIKUMOE KOTOPOTO
nepenaetcst B CPU B kakmoil TpaH3akuuu. B ciydae BbISIBICHHsS HEMCIIPABHOCTH 3aropaercs
KPACHBINA CBETOIMOI, PACIIOJIOKESHHBINH HA JTUIEBOM IIAHKE MOJLY JIs.

MexaHu3M caMOTeCTUPOBAHUS 3aBUCHT OT THIA MOIYJis. Moy i aHalIoroBoro BBoja B
npoiiecce padOThI, KPOME U3MEPEHHUsI BXOIHBIX CHIHAJIOB, IPOU3BOJSAT aHanoro-undposoe npe-
00pa3oBaHue CUTHAJIOB PENEPHBIX TOYCK.

Moy ik aHATOTOBOTO BEIBO/IA IPOM3BOIUT KOHTPOJIb BEIXOJHOTO CHTHAJIA.

B MoaynsiX THCKpPETHOro BBIBOJA MOC/E BHIIOJIHEHHUS MPOIETYPhl BKIIOYEHUS BBIXOIHBIX
KJTtOueii poBepsieTCs COCTOSIHUE Kitoueit (OTKphIThI OHM WU HeT). Kpome 3Toro, mpoBepsieTcs
3HauUEHHE TOKa, MPOTEKAIOIIero yepe3 BhIXOAHbIE KMtoun. Eciu Tok mpesbimaet 500 MA (Mak-
CUMAJILHO BO3MOJKHBII), aBTOMATHYECKH BBLIKJIKOYACTCS JJIEKTPOHHBIA KIIOY, 4Yepe3 KOTOPbIH
MPOITYCKAeTCsl MOBBIMIEHHbIH TOK. MHKPOKOHTPOJIJIEp MOJYJIsl, [OJIyYUB CHI'HAJl aBapHu, IMpo-
IPAMMHO BBIKITIOHAET TPYIINY BBIXOJOB, B KOTOPOH Npou3oiuia aBapusi (MOJYIb JIMCKPETHBIX
BBIBOJIOB UMEET JIBE HE3aBUCHUMbIE I'PYIIbI BBIXOJIOB 110 BOCEMb paspsiioB Kaxuasi). Jlimst npe-
NOTBPALICHUS JIOKHBIX cpadaThIBAaHUN BBIXOAHBIX KIIOYEH, B ciydae cOosi mporpaMMbl, Gopmu-
pyeTcsi CHeNMalIbHBI CUTHAT, KOTOPBIM, B 3aBUCHMOCTH OT COCTOSIHHSI MHKPOIEPEKITIOUATENS,
700 BBIKITIOYAET BBIXOIHBIC KITIOUYH, THOO OIIOKHPYET UX BKITIOUCHHE.

B Moy isIX IMCKPETHOTO BBOJA MPOBEPSETCS COCTOSHUE CIIENUaTIbHO (POPMHPYEMBIX CHUT-
HaJloB.



BriBojab1

Briie 0610 nipeiokeno onucanue Mojyiei cepun DCS-2000M. Eue pa3 xotenoch Obl
nokazaTh, Kak Mojiupuraius mojayiei cepuu DCS-2000 no3zronuia co3natk MOJIyTH, NpeaHa-
3HAUEHHBIE I HEHTPATH30BAHHBIX CHCTEM.

Wrak, cneayer OTMETHUTB!

1. YBequueHue KOJIMUYECTBA KaHAIOB BBOJIa-BBIBOJIA.

2. Vi3MeHeHHe KOHCTPYKIMH C 1IeJbI0 YCTAaHOBKH MOJIYJel B KapKac.

3. BBezieHue cpelCTB CaMOJIMATHOCTUKU, KOHTPOJIMPYIOIMUX padOTOCHOCOOHOCTH MOJIY-
Jiel BO Bpemsi padOThI.

4. CoxpaHeHue TUNA MHUKPOKOHTPOJUIEpA C LEJIbIO MPEEMCTBEHHOCTH MHMPOrPAMMHOIO
obecricueHHs.

5. CoxpaneHue ABYX HHTep(EHCHBIX KaHATIOB U MPOTOKOJIa 0OMEHA JAaHHBIMH.

6. Wcnonw3zoBanue cepuitHeix moayneid CPU mis opranu3aiiiin KOHTPOJIEPOB.
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