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1. O0bexTHI HepTerazoBoii oTpacau

1.1 CocraB 00beKTOB [100bIYM W TOATOTOBKM HepTH H 00bEMBI

aBTOMaTH3alluHN

TexHonoruss A00BMM M MOATOTOBKM HE(PTU BKIIOYAET PsJ PA3HOPOIAHBIX
IPOU3BOJCTBEHHBIX MpoIieccoB. OCHOBHBIE OOBEKTHI MPOMBICIOBON TEXHOJIOTUU U

UX B3aUMOJIEHCTBUE NPEICTABIICHBI HAa pUcC. 1.
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2 YcnoBHble 0603Ha4YeHUA

yore (O rasnugTHble ckBaXMHBLI - FIIC
%] Boaa CKBaKI1HbI, 060pYyAOBaHHbIe LUMH
BPB ~«——KHC "_17 [J cksaxuHbl, 06opyacoBaHHbIe SLH

@ vonTannbIe ckBKIMHEI - DC

Bonosabop D HarHeTatenbHble CKBXMHHBI - HC

Puc. 1. Yopomennas crpykrypa o0beKTOB HepTerazono0bdu.

[logasiTass Ha TOBEPXHOCTh PA3IUYHBIMU  criocobamu  ((pOHTAHHBIH,
ra3auTHBIN, HACOCHBIM) HEPTh OT CKBOXHH MO CKBAXKMHHBIM KOJUIEKTOpaM
HaIpaBJIsieTCsl Ha TPYNNOBYIO 3aMepHYt0 ycTaHOBKY (I'3VY). CkBaxuHbl moodepeaHo
HOJIKJIFOYAIOTCS K 3aMEpPHOM YCTaHOBKE JJIsi ONpPENeIeHUs UX JeOuTa Mo KUAKOU U
razoBoi (azam.

[Tocne 3amepa HepTH MoOMagaeT B MPOMBICIOBBIA KOJUIEKTOpP. UTOOBI ee
«IPOTOIKHYTHY» 70 IeHTpasibHOro myHkTa coopa (L{I1C) mnm ycTaHOBKU MOATOTOBKU
Hedtu (YIIH), ucnons3yroT noxxkumusie HacocHble ctanuuu (JIHC). 3aecy u3 nHedtu
YaCTUYHO OTAEISIIOT Ta3 W BoAy (B cemapaTopax M OTCTOMHHMKAxX), a 3aTeM C

MOMOI1IbI0 HacOCOB TpancnopTupyroT 10 HIIC nnm YIIH.
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YcranoBku mpenBapuTeabHOro cOpoca miactoBeix Bon (YIICB) moryr
BKJIIOYATh B CBOM COCTaB OTCTOMHUKHM M TEXHOJIOTMUYECKHE pe3epByaphl, rne HedTh
OTCTAaUBAETCs, U U3 HEE YaCTUYHO BBIJICTSIOTCS BOJIA U T'a3.

YactuyHo oOe3BokeHHass HedTh momanmaetr Ha YIIH, B coctaB KOTOpBIX
BKIJIIOUEHBI cemnapaiuonHble yctaHoBku (CY), mpenHasHadyeHHbIE IS Jlera3aliu
HedTH, ycTaHOBKM o00e3BokuBaHus U oOecconuBanus (YOO), ycTaHOBKH
crabunmzanuu (YC) ans BeiaeneHus u3 He(YTU JETKUX YIJIEBOJAOPOIHBIX (DpaKiuid.
Mertan/>Tan/nponan/0yTaHoBble (GpaKIMK UMEIOT JOCTATOYHO HUBKYIO TEMIIEPATYPY
KATICHUS W MOTYT OBITh TMOTEpPSHBI B TMpoIlecce TpaHcmopTa HedTH 10
MarucTpalbHBIM He(TEpOBOIaM.

[loaroToBnennass (TtoBapHasi) He(dTh HANpPABISIETCS B TOBApHBIM MapK
(pe3epByaphl), OTKyJa €€ HacocaMH dYepe3 Y3JIbI KOMMEpPYECKOTO y4yeTa TOTOBOM
npoaykiuu (YY) nogarotT B MarucTpajibHbI HE(TEIPOBO/I.

[InacToBasi BOda, BhIIENEHHAs W3 HEPTAHON HMYIBCUM Ha YCTaHOBKAx
peaBapuTeIbHOTO cOpoca BOJA, YCTaHOBKAaxX MOATOTOBKM He(TH, TOCTyMaeT Ha
YCTaHOBKY OYMCTKHU muiacToBbix Boj (YOIIB), mocie dero ee cHoBa 3aKayumBaloOT B
IJIacT yepe3 BojgopacnpeaenuTenbibie 0710ku (BPB) u HarHetratenbHble CKBAYKUHBI C
nomoIpo KyctoBoil HacocHou cranimu (KHC) mnsg ynydmienus nputoka HepTH K
32005IM IKCILTyaTaIllMOHHBIX CKBAYKUH.

l'a3, BmlmenmeHHbI Ha TexHOJOrMueckux ammaparax YIICB wu VIIH,
HampaBisieTcss Ha ra3o0en3uHoBbd 3aBoa (I'B3). Yacte storo raza momaercs
kommnpeccopHoit craniuen (KC) Ha razopacnpenenutenbHyto yctaHoBky (I'PY), a
3aTeM - B 3aTpyOHOE MPOCTPAHCTBO HEPTIHBIX CKBAXHUH, OSKCILTyaTHPYEMBIX

ra3’auTHEIM METOJIOM.
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1.2 CocTraB 00BLEKTOB J00bIYM M MOATOTOBKH Tra3a MU 00bLEMBbI

aBTOMaTHU3alun

VYmpomeHnHas cxema J00bIYM 1 TTOATOTOBKH Ta3a MPEICTaBICHA Ha PHC. 2.

OcyleHHbIA ras [a30NpPOED,
KycT ckBadkMH LA NoAKMHYeHWA

AKC OcyleHHbIA ras J

Wnewwp -
|
|
|
|
i
|

KycT cKBaXMH

|

FazocGopHan
ceTb

TexHONPru4eckMe

JNUHHUK

KycT ckBaxMH | 3NA Llex ocyliku raza

L L AFANRyTRR el N T il b i sl
T TTLIJneﬁcp YKNOr

Puc. 2. YHpOIHeHHaSI CXCMa I[O6I>I‘-II/I H ITIOATI'OTOBKH I'a3a.

MecTopokaeHus: TPUPOJHOTO Tra3a B 3aBUCUMOCTH OT €ro COCTaBa MOTYT
ObITh Ta30BBIMH WJIM Ta30KOHJEHCATHBIMH. Takoe JelieHHe MECTOPOXKICHUN
MPUPOJIHOTO ra3a ONpeIeNIIeTCs] COCTaBOM YTIIE€BOJOPOIHON MPOAYKIIUH.

["a30BBIMH HA3BIBAIOT MECTOPOXKICHUS, B COCTAB IPOJIYKIIMU KOTOPBIX BXOISAT
B OCHOBHOM yruieBogopoasl C;, C,, C3 U NPaKTUUECKH OTCYTCTBYIOT YTJIIE€BOAOPO/IbI
Cs u Beime. K ra3oBbIM MECTOPOXKICHUSIM MOXHO OTHECTH Takue, Kak MeaBexnbe
(Hagamo paspabotku — 1971r.), Ypenroiickoe (1978r.) u SImOyprckoe (1986r.).
OcCHOBHBIE 3amachl ra3a B dTHUX MECTOPOKICHUSX COCPEIOTOYEHBI B CEHOMAaHCKOM
TOPU30HTE.

['a30KOH/IEHCATHBIMU HA3bIBAIOT MECTOPOXKIAEHUSA, B COCTaB MPOAYKIIMHU
KOTOPBIX BXOJIUT 3HAUYUTEIIBHOE KOJIMYECTBO yriieBoaopoaoB Cs u Beimie. Hampumep,
MPOAYKLMS BAJIAHKUHCKOW 3aJI€KU YPEHIOMCKOTO MECTOPOXKICHUSA COJIEPKUT N0
350 1/m° TSDKeIBIX YIJIEBOAOPO/IOB.

Jlenenue MECTOPOXKJICHUN Ha Tra30Bble U Ta30KOHACHCATHBIE OO0YCIOBJIEHO
pPa3IMuUEeM TEXHOJIOTUYECKUX MPOIECCOB MOATOTOBKU MX MPOIYKIIMHU K TPAHCIIOPTY.
B cootBerctBumM ¢ TpeboBanusiMu otpacieBoro cranpapra (OCT 51.40-93) Touka

POCBI  TPAHCHOPTHUPYCMOI'O TIa3a II0 BJIar¢ W YrjcBoAOpOoJaM OIrpaHU4YCHA



CJIEAYIOIIMMU 3HAYEHUSMMU:
® B 3UMHHU NEPUOL:

o o 0.

- JUJISL XOJIOAHOM KJIIMMATUYECKOM 30HBI — OT MUHYC 25 10 munyc 20°C;

- I YMEPEHHOM M >KapKOW KIMMATHYECKUX 30H - OT MUHYC 10 10 MUHYC

5°C.
®  BIJICTHUU NEPHUOA;
- JUUISL XOJIOAHOM KJIIMMATUY€CKOM 30HBI — OT MUHYC 15 10 MuUHYyC SOC;
- I YMEPEHHOU U KapKOW KJIMMAaTUYECKUX 30H - MUHYC 3°C.
BrimonHenne 3Tux TpeOOBaHUM U TUKTYET BHIOOP METO/a MOJATOTOBKH ras3a K
TPaHCTIOPTY.

[ToaroTOBKa MPOAYKIMHM CKBOKHH Ta30BBIX MECTOPOXKICHUN CBOIUTCS K
ocymike Traza. Ilpu »oTtom oOecrieuuBaercs TpebOyemMass TOYKa POCHI IO
BIarocoAepkanuto. s ocCymkm Ta3a B HACTOAINIEE BpPEeMsS Ha IPOMBICTAX
MPUMEHSIOT JIBa MIpoIliecca:

—  MOIJIONICHHWE BJarv M3 raza ¢ MOMOIIBIO KUAKOTO abcopbeHTa (abcopOImoHHas
ocymka). Ilpm 5>ToM BHaXHBIA Ta3 W JKUIKUA aOCOpPOEHT JIBHXKYTCS
MPOTUBOTOKOM, a HACHIIICHHBIN Biaroil abCOpOEHT HEMPEPHIBHO BBHIBOJIUTCS M3
abcopbepa Ha  pereHepammio  (4acTO  TPUMCHSIETCS HAa  CEBEPHBIX
MECTOPOKACHUSX );

—  TOTJIONIICHHE BJIarv TBEPJABIM aicOpOEHTOM (aJCOpOIMOHHAs OCYIIKa). BraxHbIit
ra3 MpoKayuBaeTCs Yepe3 HEMOJBIXKHBIA CIION ajacopOeHTa, KOTOphId Tpedyer
nepuoandYeckor pereneparuu. Jlms oOecriedeHrss HEMPEPBHIBHOCTH TIpoliecca
azcopOuu TpedyeTcst 6baTapes aacopoepoB (IPUMEHSIETCS PEIKO).

YCTaHOBKM  TOATOTOBKM  TPOAYKIIMM  CKBOXWH  Ta30KOHJICHCATHBIX
MECTOPOXKICHUH JTOJDKHBI 00ECIIEYUTh TOYKY POCHI MOJATOTOBJICHHOTO K TPAHCIIOPTY
rasa 1o Biare u yriaeBoaopojaM. OCHOBHOM TE€XHOJIOTHYECKUN MPOIECC MOATOTOBKU
ra3a ra30KOHJIEHCATHBIX MECTOPOXKIEHUN — HU3KoTeMiepaTypHas cenapauus (HTC).
IIpomece MpoTeKaeT mpH TOHWKeHHOH Temmepatype (-10 + -20°C) u mosBomser

OYUCTHUTH Ta3 OT Biaru v koujeHcara (Csu BbIIIE).



JloObi4a  mmacToBOro  rasa  oOecmedYMBaeTCs  AKCILTyaTallMOHHBIMU
CKBaXMHAMH, OOBbEIMHEHHBIMU B KYyCThl (3 — 7 ckBaxuH). [logkitoueHne KycToB
ckBakuH K YKIII' (ycTaHOBKa KOMILJIEKCHOM MOATOTOBKH ra3a) OCYIIECTBIIAECTCS, KaK
NpaBWIO, MO HWHIUBUAYAIbHBIM razonpoBojaM-uuieipam. HWMuorma k ogHoMy
nuiey noakiodaercs 2 Kycta. B 3aBUCUMOCTH OT MHOTHX (DaKTOpOB MPOKJIATKA
HUICH(POB MOMXKET OCYIIECTBISITHCS HAA3EMHBIM M TOJ3EMHBIM crocodamu. B
ycnoBusix KpaliHero ceBepa (BeyHas Mep3JIOTa) paCHPOCTPAHCHUE TMOTYUMIT
HAJ3eMHBIN CII0CO0.

Ha ycThe ckBakuH IUIACTOBBIM ra3 HMMeEET IUIIOCOBYIO Temrieparypy (10-
30°C). Ho Tak Kak B COCTAaB Ta30BOTO IOTOKA KPOME YIJICBOJOPOIOB BXOMHT H
IJIacTOBasi BOJA, TO B 3UMHEE BpeMsl, KOrJa TEMIEpaTypa OKPYXKaKOUIEH Cpelibl
omyckaercss 1o -20 + -40°C u maxke Hwke, B IuIel(hax BO3MOXKHO 3aMEp3aHHE
KaneibHOM Biarn (ruaparooOpa3zoBanue). ['maparooOpazoBaHHE NPEMSTCTBYET
npoueccy AocTaBkd raza ot ckBaxud 10 YKIII'. Iloatomy B BBIKMIHBIE JIMHUU
CKBaXXUH IIPEAyCMaTPUBAETCS M0/1a4a METAHOJIA.

OO0beM aBTOMATU3AIMU KYCTOB ra30BbIX CKBAYKUH:

— U3MEpEHUE AaBIICHUS ra3a Ha CKBaKUHE;
— U3MEpEeHUE Nepenaja JaBjIeHUs ra3a Ha CyKarolleM YCTPOMCTBE;
— U3MEpPEHUE TEMIIEPATypPhl ra3a Ha CKBaXKUHE;
— wu3MepeHue Hanpsbkenus, Toka CK3 (cucteMa KaToHOM 3alUThI)
Y YPOBHS 3allIUTHOTO TOTEHIMAJA KYCTa;
— wu3MepeHue norpeodsiemoii anexrposneprun CK3;
— CHUTHAaJU3alMs TeMIepaTypsl B 0510k-00kce TM (TeeMexaHukm);
— CHUTHaJIM3aIMs OTKPBITUS IBEpU OJI0K-O0KCa;
— CHUTHAJIM3AIUS OTCYTCTBUS HANpsKeHU nuTanus 220 BOJIBT;
— CHUTHAJM3aIMsl pa3psia aKKyMyJISTOPHBIX OaTtapeit ycTpoiicTBa
OoecriepeOOHOrO MU TAHMS.
B coctraB YKIII' BXodT clieyroiire OCHOBHBIE TEXHOJIOTUUECKUE OOBEKTHI:
- 3/1aHKe MepeKioyaroniel anmaparypsl (311A);

- HCX OCYIIKHU I'a3a,



- 1IeX pereHeparu abcopOeHTa;

- y3€JI X03pacu€THOr0 y4eTa rasa.

O6mumu st Becero YKIIT sBsitoTCs: City:KeOHO-IKCIUTyaTallUOHHBIN OJIOK C
OMEPATOPHOM U y3JI0M CBSI3H, IIEX PEreHepaIlii METaHOJIa, Ta30COOpHast CETh (KYCThI
ra3oBbIX CKBWXHH), y3€J1 TMOJKIIYEHHUS K MarucTpajbHOMY Ta30MpOBOIY
(ra3ompoBOJT TOAKIIOUEHHS) U TEXHOJOTHYECKHME OOBEKThI BCIOMOTATEIBHOTO
Ha3HAYCHMUSI.

ITo mepe BBIpaOOTKH Ta30BOTO MECTOPOXKIEHHUS W TOHIKEHHS IIaCTOBOTO
JaBJICHUS] B Ta30BbIX CKBaknHax Ha Bxoje YKIII' morpebyercsi CTpOUTEIBCTBO
noxkuMHou komnpeccopHoit ctaniuu ([IKC). Muorna ux HassiBatoT JIKC BTOpOI
ouepenu B oriaumuue ot JIKC, ycranaBnmBaembix Ha Bbixoje raza w3 YKIIIT (JIKC
NepBOM OYepe/n).

OT6op TMIACTOBOrO Tasza JJIA €ro IMOArOTOBKHM K TpaHcropty Ha YKIIT
obecnieunBaercss N ckBakuHamu, crpynnupoBaHHbIMA B M kycToB. CpenHuii neout
ckBaxuubl — 100 - 600 Thic. MY/CyT. (AP OYEHb CPEAHHE — BCE 3ABUCHT OT
TIJIACTOBOTO JIABJICHHUS ).

I'a3 ¢ maBmenmem P Mlla (mns HOBBIX MecTopoxnaenmii — 10-15Mlla, HO
JIaBJICHHE TIAJaeT B X0/ pa3pabOTKu MeCcTOpoKaeHus B cpeaHeM Ha 0,4 — 0,6 MIla B
rojJi) ¥ Temreparypoi mitoc 5 - 15°C mocTynaeT no KOJUIEKTOpaM ¢ KyCTOB CKBAKUH
B 3/IJaHHE TIEPEKITIOUAIOIIEH apMaTypsl (CM. puc. 2).

I'a3 mocnenoBaTesbHO MPOXOAUT 3AMOPHYIO apMaTypy C JUCTAHIIMOHHBIM
yIpaBiIe€HUEM, PETYIUPYIOMIUI TYIEP, CHUKAIOIMIUKM JTaBJICHUE ra3a, U MOJAcTCs B
nex ocymku raza. Llex abcopOIMOHHON OCYIIKM Ta3a COCTOMT M3 HECKOJbKHX
TEXHOJIOTHYECKUX JMHUM. VX xonmuectBOo Ha pasnuuHbix YKIIIT HEe ogmHakoBO u
ompesensieTcss 00beMOM rasza, OCTYIAIOIIEr0 OT CKBAKWH, U TIPOU3BOIUTEITHLHOCTHIO
abcopOepoB. KommuectBo nuHuM MoxkeT ObITh 8-10-12 u OGosbliie, HO JBE U3 HUX -
pe3epBHEIE.

'a3 mo TeXHOJOTrHYeCKOW JIMHUHU TIOCTEIOBAaTEIbHO TMPOXOIUT KpaH C
JMCTAHIIMOHHBIM YIIPaBJIEHUEM, TPOMBIBOYHYIO KOJIOHHY (B CTApbIX TEXHOJIOTHAX €€

HeT), alcopOep, pacxogoMmep Tra3a, pEryJUpYyIOIIUH KjIamaH W KpaH ¢



JUCTAaHIMOHHBIM YIIPABICHHUEM.

C moMoIIBI0 pacXoJOMEPOB U PETYIUPYIOMIMX KIIAMAHOB OCYIIECTBIISIETCS
pacrpeieieHre Harpy30K 10 TEXHOJIOTUYECKUM JIMHUSM 1I€Xa OCYIIKHU rasa.

B 1mpomMBIBOYHONM KOJOHHE Tra3 OYHINACTCS OT MEXIIPUMECEH, COJIeh H
YaCTUYHO OT METaHOJIa ITyTeM MTPOMBIBKU peIIIOKCHON BOIOH.

B abcopbepe ra3z ocymaercs abcopbeHToM - nudTUiIeHTIukoiaem (I3I0)
(tpudTHneHrauKOoIeM — TOI'). Pereneparus abcopOeHTa OCYIIECTBISIETCS B IIEXE
peredepatuu JDI' (TOI'). OcyiieHHbI ra3 cO BCEX TEXHOJOTMYECKUX JIUHUIMA
00BbeIUHACTCS B OOLIMI KOJJIEKTOP M TMOJAETCS B IMYyHKTHI XO3PacUETHOTO 3aMepa
rasa.

JUIst IpeIOTBpAIlEHNs] pacTEIJIEHUsI TPYHTA ra3 Mepes noJadeil B ra3onpoBo/
NOJKJIIOYEHHS IPOXOIUT Yepe3 BO3AYLIHbIE XONOAMIbHUKY (Tutonaaka ABO).

OObeMbl aBTOMATH3alMM TEXHOJIOTMYECKUX OOBEKTOB IIOJrOTOBKU rasa

IMpCaACTAaBJICHLI B Tabn. 7 (663 y4ucTa TCIICMCXaHUKH U CUCTCMBbI HO}KapOTYIHGHI/I}I).

TabOmuma 7

OOBekT AmnanoroBsl | AHanoroBsI | JluckpeTHs | JluckpeTHBI
€ BXOJIbI € BBIXOJIBI | € BXOJIBI € BBIXO/IBI

311A 80 10 160 170
Ilex ocymiku raza 150 30 150 160
Lex perenepanuu | 180 15 380 260
MeTaHoJIa
ex perenepanuu | 100 15 170 170
TOl'a
CDOb ¢ oneparopHoii 15 0 90 70
NTOI'O: 2395 545 70 950 830

[MTPUMEYAHUE: [udpsl, npuBenennpie B Ta0J. 7, TaHbI MPUOITMKEHHO.

BriBosbl, chenaHHble BbIIE MO OOBEKTaM AOOBIYM W TOJATOTOBKH HE(TH,
MOXKHO B ITOJIHOM Mepe OTHECTH M K 00bEKTaM JOOBIYM M ITOATOTOBKH rasa. bombInoe
KOJIMYECTBO JMCKPETHBIX BX0/0B/BbIX00B Mo YKIII" roBopuT 0 mupoko pa3BuTon
GYyHKIMM CUTHANIM3AIMM  COCTOSIHUM KpPaHOB U 00OpyAoBaHUs U (QyHKIUU

MPOTUBOABAPUMHON 3amMThl. KOJIMYECTBO aAHAJOTOBBIX BBIXOJIOB OMNPEACIISIET
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KOJIMYECTBO KOHTYPOB perynupoBaHus B cucteme. C ydeToM OOJIbIIOT0 KOJIMYECTBA
HUTOK 1I€Xa OCYIIKM Ha OJIHY HHUTKY HPHUXOAMUTCS 3-5 KOHTYpPOB DPETYJIHPOBAaHHUSA

(YpoBHH, pacxojibl).

1.3. O0BbeKTHI TPAaHCTIOPTA ra3a

K ocHOBHBIM 00BEKTaM aBTOMAaTH3allMU TMpoIlecca TpaHCIOpTa Tasa

oTHOcsTCA (puc. 3):

NUHeHHBIE KpaHb!

FonoeHan MpomMexyTo4HAR MpomedyTOYHAR

Puc.3. O0beKThl MarucTpaibHOTO Ta30IPOBOIA.

- KOMIIPECCOpHas CTaHIU/IIEX;

- Ta30MepeKaynBaIOLIUE arperaThl;

- ynajeHHble TexHosornyeckue o0bekThl KC;

- rasopacnpeIeiauTeNbHbIe CTaHINN;

- MOJ3EMHbIE XpaHWJIUIIA ra3a;

- y3JIbl y4eTa rasa,

- JIMHEWHbIE KPAaHOBBIE MJIOIIAIKH.

Kommnpeccopubie  cranumu  (KC)  maructpaibHbBIX — ra3olpoBOJIOB
IIPEIHA3HAYEHB] JUII KOMIPUMHUPOBAHMS TPAHCHOPTUPYEMOIrO Ta3a 10 JaBJICHUS,
o0ecrneumBaroIIero ero nojady oT UCTOYHUKOB Ta3a 0 norpedurencii. OCHOBHBIMU
napametpamu KC SBASIOTCS KOIMYECTBO TPAHCHOPTUPYEMOIO Tas3a, NABIECHUE H

TeMIlepaTypa ra3a Ha BXO/JI€ U Bbl XOJ€ CTAHIIUH.
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IIo Texnonormyeckomy mnpuHuuny KC nenstcas Ha rosnoBHele (I'KC),
pa3MerniaeMbie 0OBIYHO B HETOCPEICTBEHHOW OMU30CTH OT MECTOPOXKACHUU rasa, u
IPOMEXKYTOUHBIE, paclojlaraéMble MO Tpacce Ia3olpoBOia, B COOTBETCTBUU C €rO
TUAPABIAYECKHM PACYETOM.

Ha T'KC ra3 He TOJBKO KOMIIPUMHPYETCS, HO W TMOJATrOTaBIMBAETCS K
TPAHCIIOPTY. s oOecnievyeHus TpeOoBaHUil, IPEIbSBIAEMBIX K
TPAaHCIOPTUPYEMOMY Tra3y, Ha TOJIOBHBIX CTaHIUSAX TIa30MpoBOAAa IPOU3BOJMUTCA
cernapanusi, OCyIllKa, OYNCTKa, yJJaJe€HHE CEPOBOAOPO/IA U YIIIEKUCIIOTHI, OXJIAXK/ICHNE
Y 3aMep KOJIMYECTBa rasa.

Ha mnpomexyrounbix KC o00s3aTenbHO MPOM3BOAUTCS OUYMCTKA Ta3a oOT
MEXaHUYECKUX MPUMECEH U, IPU HEOOXOIUMOCTH, €TI0 OXJIAXKACHHUE.

Bbecnepeboiinas pabota KC obecrnieunBaeTcs COTJIACOBAHHBIM
(YHKIIMOHUPOBAHUEM BCErO KOMIUIEKCA COOpPY)KEHHUH, KOTOPBIA IO CTENEHU
3HaYUMOCTU MOXKET OBbITh pa3/iejeH Ha OOBEKThl OCHOBHOTO M BCHOMOIATEIBLHOTO
Ha3HAYEHHUS.

K ocHoBHbIM 00bekTaM KC oTHOCATCS MIIOLIAAKKU IpUeMa U Iycka OYMCTHBIX
YCTPOMCTB,  YCTAaHOBKM  OYHCTKM Ta3a OT  MEXaHWYECKUX  MpUMeEcei,
ra3onepeKkaynBarolIie arperarbl, KOJUIEKTOPbl Ta3a BBICOKOTO JaBJICHUS, Y3ell
OXJIXKICHUS ra3a.

K oObekTtaM  BCIIOMOTaTeapbHOTO  Ha3HAYEHUsT  OTHOCATCA:  y3€l
penyLpOBaHUs JaBJIEHUS MYCKOBOI'O, TOIJIMBHOTO ra3a M Tra3a Ha COOCTBEHHBIC
HYXKIBI, DJIGKTPOCTAHLIMSA WM TpaHchopMaTopHas TOJCTAHIMS TPU BHEIIHEM
VMCTOYHHUKE HHEProCHa0XKEeHMs; KOTEJIbHAs WM YCTAaHOBKA YTUJIM3ALMM TeEIula
YXOASIIMX  Ta3oB; CKIaJ  TOplOYe-CMa30uHbIX  MaTepHUajoB;  PEMOHTHO-
AKCIUTYyaTAllMOHHBIA OJIOK; CIIyeOHO-3KCIUTyaTallMOHHBIA OJIOK; ciyk0a CBs3U;
O0O0BEKTHI BOAOCHAOKEHNS, KaHATU3AI[MN U OYUCTHBIE COOPYKEHUSI.

OnHMM U3 OCHOBHBIX OOBEKTOB Ipollecca TpaHCIOpTa ras3a sBISIETCS
ra3zonepeKayrBarolInil arperar, MOBBIIIAIOIIMN JaBICHHUE Ta3a B ra30MPOBOJIEC MyTEM
ero cxarud. [TIA cocTouT H3 ULEHTPOOEKHOTO KOMIpEccopa, IBUTATENS U

BCIIOMOTATEJIbHOTO TEXHOJIOTHYECKOTO 000pyAOBaHUs. ATperatrbl pa3iudaroTcs o
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MHOTUMM MpHU3HAKaM: MO €AMHUYHON MomHocTu (oT 4 mo 25 MBT), nmo Tuny
nBUrartens (ra30TypOUHHBIE WU SJIEKTPOIIPUBOIHBIC) U T.1I.

Kax mpaBuso, equnnunoi momtHoctu ['TIA HemocTatouHo 1151 oOecrieueHust
HY’KHOW CTENEHU CHKATHS U OOBEMHOW MPOU3BOAMUTENIBHOCTU. [103TOMY HECKOJIBKO
I'TIA 06b19HO 00BEIUHSIOT B KOMITpeccopHbIe 1exa (KLI).

Takum oOpa3oM, KOMIIPECCOPHBIN 1I€X MPEACTaBISET COOOM COBOKYITHOCTh
paboTaromux Ha oonryro Harpy3ky ['TIA u oOmieriexoBoro o6opynoBanust (yCTaHOBKA
MOJATOTOBKHU Ta3a, y3ell MOAKIIOYEHHS, PEKUMHBIE KpaHbl, arperarbl BO3IYIIHOTO
OXJIQXKJICHHUS ra3za, CUCTEMa MOKApOTYIIEHUS U T.1.).

Jlnst 6osiee 3(pPEeKTUBHOTO yIIPaBICHUS MPOLIECCOM TPAHCHOPTA MPUPOJTHOTO
rasa IeJecoo0pa3sHO KOMILJIEKCHO aBTOMAaTHU3MPOBAaTh TEXHOJOTHYECKUE OOBEKTHI,
MO3TOMY MPOU3BOJAAT HE TOJBKO CHUCTEMBI aBToMaTtuueckoro ympasieHus (CAY)
['TIA, HO 1 xoMmmpeccopHbIX 11exoB (CAY KII).

Jlig BblAAuu ra3a B CE€Th NOTPEOUTENSI COOPYKAIOT ra3opacrpeeuTe/IbHbIe
cranuun (I'PC), oObIYHO pacmojioKeHHbIe BOJMU3M OT moTpedutens (ropos,
HACEJICHHBIN MYHKT, IPOMBIIIUICHHBIE IPEPUATHS), T. €. B KOHIIE ra30MpOBOAa WU
oTrBoAa OT Hero. OcHOBHBIM HazHaueHueM [ PC aBnsercs peayuupoBaHuE BBICOKOTO
JaBJICHUS Ta3a MAarucTpaJbHOIO Ta3oNpoBOJa JO JaBJCHUS, HEOOXOJUMOTo
NOTPEOUTENI0 B KXKIOM OTAeIbHOM ciydae. Kpome storo, Ha I'PC mpousBoast
OUMCTKY Ta3a OT MEXaHMYECKUX IMpuUMeceid W BIarv, y4der IMepeaaBaeMoro
NOTpEeOUTENI0 Ta3a, PEeryJupoBaHUE NaBIICHUS Ta3a B 3aJaHHBIX npenenax. [lpu
HEOOXOAMMOCTH, MPEAyCMaTPUBAIOT OJOPU3AIMOHHBIE YCTAHOBKM HEOOXOAMMOMU
MOIIIHOCTH.

I"azomsmepurensubie ctanuuu (I'MC) npenHazHayveHsl 118l yuyeTa NpUpoaHOTO
raza, 100bIBAEMOr0 Ha MECTOPOXKIEHUU Tepe]] MoAavyeil ero B HUTKY Ta3omnpoBOa.
['NC Takxe coopyxaroTcsi BOJM3U TPaHUL IPH TPAHCIOPTUPOBKE raza Ha SKCHOPT.
OTu 00BEKTHI 00ECTIEUNBAIOT KOMMEPUYECKUH YUET rasa.

[Tonzemubie xpanunuma rasza (I[IXI') npemnHazHadeHnl isi 0OeCIICUCHHS
Oecriepe0OHOTO  ra30CHAOKEHUST TOTPEOUTENEe TMPU  BO3MOXKHBIX  PE3KHX

KoJieOaHusIX B TOTpeOsieHnH rasza (jero, 3uma). [lom3eMHoe XpaHuiuile raza —
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CJIOHBI TEXHOJIOTHYECKUN OOBEKT, BKIIOYAIONIMNA B C€e0s TIacT-KOJUIEKTOP,
CKB)KWHBI, MIJIEH(BI, KOMIIPECCOPHYIO CTAHITUIO, T[€X MOATOTOBKY M OCYIIIKH rasa, a
TaK)Ke Jpyrue oObEKThl IPOMBICIOBOIO U BCIIOMOTaTeIbHOT'O Ha3HAUYCHHUS.
B mectax 0TBOIOB OT OCHOBHOM MAarucCTpajiv, IEPEMBIYEK, BOAHBIX ITPErpaj Ha
ra3onpoBOJI€ YCTAHABIIMBAIOT 3aMOPHYIO apMaTypy (KpaHOBbIE IUIOLIAIKK), KOTOpas

TaK)Ke ABIACTCAI 0OBEKTOM AdBTOMAaTHU3alIu U JUCIICTYCPCKOI'O YIIPABJICHUA.
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2 CpencrBa aBTOMaTH3alMu B HeprerazoBoi oTpaciu

2.1 O0o0IeHHAS APXUTEKTYPa CUCTEMbI YIIPABJICHUA 00 beKTAMU

100bI4M, OATOTOBKHU U TpaHcnopTa HedTH U raza (SCADA)

Ha puc.4 nmpencraBieHa apXUTEKTypa MHOTOYPOBHEBOM  CHCTEMBbI

YHpaBJICHUS, 060611_[{:1}0111351 MHOT'OYHCJICHHBIC TIPUMCHCHHUA TaKUX CHCTCM IJIA

YIIPaBJICHUA TCXHOJIOTHYCCKUMHU ImponcccaMu HG(i)THHOI)'I 151 ra3oBoM

IIPOMBINIJICHHOCTH.
CeTb NpeAnpHATHA WEB-cepeep
CTaHUKH onepaTopa/ AN 7
MecneTyepa —r,
A P & APM cneynanueToE
=5 =

il

-

N

E=2

N

=
i
-2

CepBep
" AAHHBIX

B

I

WMHdopMaUuUMoHHaRA CeTb

KoHUeHTpaTOp,
HHTepgeACHBIA
KOHTpONNep

MpoMbIWNEHHAA CeTh

RTU/PLC RTU/FLC

Puc.4. O600611eHHast CTPYKTypHasi CXeMa CUCTEMBI YIIPaBIICHUS.

Kak mpaBuio, 310 AByXypOBHEBBIE CHUCTEMBI, I UMEHHO Ha 3THUX YPOBHSIX

peanu3yeTcss HENOCPEACTBEHHOE YINPABIECHUE TEXHOJOTUYECKUMH IPOIECCaMHU.

Cnemuduka  KaxJIOH  KOHKPETHOM  CHCTEMBI  YIpaBJICHHUS  OMpeessercs

UCITOJIb3yeMOM Ha KaKJIOM YPOBHE TPOTPAMMHO - arapaTHOM MmiI1aTGOPMON.
HwxHuii ypoBeHb - ypOBEeHb O00BEKTa (KOHTPOJUIEPHBIM) - BKIIOYAET

pasznuYHbIC JAaTYUKU (M3MEPUTENbHBIC TIpeoOpa3oBaTenu) it coopa nHGopMaImu o

X0ac TCXHOJOTHYCCKOT'O mmporecca, QJICKTPOIIPUBOAbI n HUCITIOJTHUTCIIbHBIC

YCTPOMCTBA Ui pPEAM3alMi PETYJIUPYIOIIUX U  YINPABISIIOIMMX BO3ICUCTBUM.
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JlaTunku MOCTaBISIOT MHQPOpMaIHIo JoKadbHbIM KoHTposuiepam (PLC), xortopsie

MOTYT 00€CIIEUUTh PEATU3AINIO CICAYIOMUX QYHKITHAM:

coop, mepBuYHas 00paboTKa U XpaHEHHE HH(DOPMAITH O COCTOSTHUH
000pyI0BaHUS U TapaMeTpax TEXHOJIOTHYECKOTO MPOIIecca;

- aBTOMAaTHYECKOE JIOTUYECKOE YIPABICHUE U PETYIMPOBAHHC,

- HCHOJIHEHHME KOMaH]I C ITyHKTA yIPaBJICHYIS,

- CaMOJMarHOCTHUKa pabOTHI MPOTPAMMHOTO OOECIICUEHUS U COCTOSTHUS

CaMOI'o KOHTPOJIICPA,

00MeH HH(OpMALHEeH ¢ TyHKTaMH YIPaBICHHSL.

Tak xak mH(popManus B KOHTPOJUIEpAX MPEIBAPUTENBHO 00padaThIBaeTCs U
YaCTUYHO HCIIOJIb3YETCS Ha MECTe, CYIIECTBEHHO CHIKAIOTCA TpeOOBaHUS K
MPOITYCKHOW CITOCOOHOCTH KaHAJIOB CBSI3H.

Wupopmanusa ¢ JOKaJbHBIX KOHTPOJUJIEPOB MOKET HAMpaBIsATbCS B CETh
JUCIIETYEPCKOrO IYHKTa HEIOCPEACTBEHHO, & TAKXKE 4epe3 KOHTPOJUIEPBI BEPXHETO
ypoBHSL (cM. puc.4). B 3aBUCHMOCTH OT TMOCTaBJICHHOM 3aJa4yll KOHTPOJUIECPHI
BEPXHEr0 YpOBHS (KOHLEHTPATOPbl, KOMMYHUKAIIMOHHBIE KOHTPOJUIEPHI) PEAIU3YIOT
pasznuunble QyHKIMU. HEeKoTOpbie U3 HUX MEPEUYHCIICHbI HIKE:

- cOOp IaHHBIX C JIOKAJIbHBIX KOHTPOJUIEPOB;

- 00paboTKa JaHHBIX, BKIIOYAsl MacIITAOMPOBAHNUE;

- IO AEP)KaHUE EJUHOTO BPEMEHU B CHUCTEME;

- CHHXpOHH3AIMs pabOThI MOACUCTEM;

- OpraHu3alys apXrMBOB 10 BEIOPAHHBIM MapaMeTpaM;

- 00MeH UH(pOpMaLIKEel MKy JTIOKaJTbHBIMU KOHTPOJIEPAMU U BEPXHUM

YPOBHEM;
- paboTa B aBTOHOMHOM PEKHUME MPU HAPYIICHUSX CBSI3U C BEPXHUM
YPOBHEM;

- p€3epBUPOBAHUE KAHAJIOB NIEPEIAYN JAHHBIX U JIP.

Bepxuuii ypoBenb - gucnerdepckuil nmyHkT ([I1) - BkimouaeTr oaHy wiu
HECKOJIbKO CTAHLUW YIpPaBJICHHUS, NMPEACTaBIAIOMUX COOOM aBTOMATU3MPOBAHHOE

pabouee Mecto (APM) nucnerdepa/omnepartopa. 31ech XK€ MOXET ObITh pa3MelleH
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cepBep 0Oa3bl naHHbIX. Ha BepxHeMm ypoBHE MOTYT OBbITh OpraHH30BaHbl padoune
MecTa (KOMIBIOTEpHI) U CIEHUATUMCTOB, B TOM YHCIE€ M Uil HHXKEHepa IO
aBTOMATU3alMK (MHKUHUPUHIOBBIE cTaHIMM). YacTo B KauecTBe pabOUYMX CTaHLMN
ucnons3ytorcs [I9BM tuna IBM PC paznuynbix KoHQHUTypanuii.

CraHuuu  ymnpaBiaeHUs  IpeJHA3HAyeHbl JUIsl  OTOOpaKeHHsl  XOja
TEXHOJIOIMUYECKOI0 MpoIiecca U ONEPAaTUBHOIO YNPABICHUS. JTH 3aa4u U IPU3BAHO
pemats mporpamMmmHoe obecrnieueHue SCADA, opueHTHpOBaHHOE Ha Pa3pabOTKy U
noJiepKaHue HHTepdeiica MeXIy AUCIETYEPOM/ONEpaTOPOM U CUCTEMOM
YIPABJICHHUS, a TAK)KE Ha 00eCIeYeHHE B3aUMOAECICTBUS C BHEIIHUM MUPOM.

Bce anmapaTHbie cpe/icTBa CUCTEMBI YIPABIEHUSI 00bETUHEHBI MEXKIY cO00M
KaHaJIaMH CBs3U. Ha HKHEM ypOBHE KOHTPOJUIEPHI B3aUMOJAECUCTBYIOT € TaTYNKAMMU
Y UCTIOJIHUTENbHBIMUA YCTPOMCTBAMU MOCPEACTBOM (DU3UUECKUX JIMHUI, a ¢ OJIOKaMu
yaJIE€HHOTO U PacIpe/ieJIeHHOIO BBOJIA/BbIBO/IA - C TIOMOIIbIO CHEIMAIM3UPOBAHHbBIX
CETEHN.

CBsi3b yAQJIECHHBIX KOHTPOJUIEPOB C KOHTPOJUIEpAMU BEPXHETO YPOBHS
(KOHILIEHTpaTOpaMM) 4YacTO peaju3yeTcs Mo paauo U TenedoHHBIM KaHajlam. B
cily4ae HEOOJIBIIUX PACCTOSHUN JIOKAJIbHBIE KOHTPOJUIEPHl OOBEIUHSIOTCS MEXKIY
co00if M C BEPXHHUM YpPOBHEM YIPABISIOIIMMHU CETAMU Ha 0aze BUTOM Mapshl,
ONTOBOJIOKHA.

CBs3p paznuunblx APM omnepatuBHOTO nmepcoHana W CIEIUATIUCTOB MEXKIY
co00ii, C KOHTpOJUIEpAaMHU BEPXHET0 YPOBHSA, a TAKXKE C BBIIIECTOSIINM YPOBHEM
OCYUIECTBJISIETCS. ~ MOCPEICTBOM  MH(MOPMAMOHHBIX  ceTell  (BUTas  mapa,
OTITOBOJIOKHO).

Cnexktp peamuzamuii RTU B Takux cucTeMax yOpaBi€HUS AOCTATOYHO
mupok. Konkpernas peanuzanust RTU 3aBucut ot 06s1acTt IpUMEHEHUs. DTO MOTYT
OBITh TIPOMBINIUICHHBIE KOMIBIOTEphl  (PC-coBMECTUMBIE KOHTPOJUIEPHI) HIIA
nporpammupyembie jgorndeckue koHTposuiepsl (PLC/TIJIK). Ha poccuiickom peiHke
MPEICTaBIICHA IUPOKAsi raMMa KOHTPOJUIEPOB CaMbIX PA3IMYHbIX KOH(GUTYpauui u

Ha3HAYECHUMU.
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UYro kacaercs mporpammHoro mpoaykra tuma SCADA, To ceifuac Ha
POCCHIICKOM PBIHKE TPUCYTCTBYET HECKOJBKO JAECATKOB OTKpPBITHIX SCADA-
MAaKeToB,  OOJAJaIOMIMX  MPAKTUYECKH  OJUHAKOBBIMU  (PYHKIHMOHAIbHBIMU
BO3MOXHOCTsIMU. TemM He MeHee, kaxaplii SCADA-maker SBISIETCS IO-CBOEMY
YHUKAJIbHBIM, U €0 BbIOOD JJIsI KOHKPETHON CUCTEMbl aBTOMATU3AIMK TO-TIPEKHEMY
OCTaeTCs aKTyaJIbHBIM.

BbIOOp KOMMYHMKALIHOHHOTO MPOrpaMMHOIO oOecredeHus: (IMpOTOKOJIOB
oOMeHa wuH(popmalmei) Uisi KOHKPETHOM CHUCTEMBI YMPABICHUS OMNpEAeseTcs
MHOTUMHU (AaKTOpaMH, B TOM YHUCJIE€ W THUIOM MPHUMEHSIEMBIX KOHTPOJUIEPOB, U

BbIOpaHHbIM SCADA-makeToM.

2.2 IIporpaMmMHoO-anmnapaTHbie CPeACTBa ABTOMATU3ALMHU IIPOLIECCOB

nepepadoTKku He()TH U rasa

Jist  ympaBieHWs — HEMPEPBIBHBIMH —~ TEXHOJIOTHYECKHMH  MPOIECCaMH
(3aBOJICKUMH)  CYIIECTBYIOT  CHEIMAJIM3UPOBAHHBIE  MPOrPaMMHO-aIapaTHbIC
cpencTBa, kotopble mnoayudwin HasBanwe Distributed Control Systems — DCS
(pactipenenennbie cucTemMsbl yrpasienus - PCY).

Ecnu xoHTposuiepsl B CBO€ BpeMsi MPUIILIA B aBTOMATH3AIIUIO JIJIsT 00paboTKu
JTUCKPETHBIX CUTHANIOB, TO DCS-crcTeMbl W3HaUaIBHO MPeIHA3HAYAINCH I PaOOTHI
C aHAJIOTOBBIMU cUTHaTaMu. IMEHHO aHAIOTOBbIE CUTHAJIBI TATYUKOB TEMIIEPATYPHI,
TIABJICHUS, YPOBHS, PAacXoJla OMPEACNAIOT COCTOSHHE TEXHOJOTHMUYECKHUX MPOIECCOB
nepepaboTkn HepTH U raza. OIHA U3 OCHOBHBIX 3a7ay YNPABJICHUS TaKUMU
MPOIIeCCaMK — CTAOMIIU3AIUS OOJIBIIIOTO KOJIMYECTBA TEXHOJIOTHIECKUX MTapaMeTPOB,
KOTOpBhIE YacTO SBJSIIOTCS B3aWMMO3aBHUCUMBIMH. Ho 23TO He o03HayaeT, dYTO
coBpemeHHbie DCS-cuctempl HE aganTHUPOBaHBI JJIi PabOTHI C JAUCKPETHBIMU
CUTHAJIAMU.

JIro6as DCS-cucrema — 910 cucTeMa, BKIIOYaromas B ce0s1 BCe KOMIIOHEHTHI
CUCTEMBI YIpPaBJICHHUS: KOHTPOJUIEPHI (YIPaBJSAIONIME TIPOLECCOPHI), CETH U

uHTEeppENChl  CBSA3M, MPOrpaMMHOE  OOECIedYeHHe  CTaHIUH  OMNepaTopoB,
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VH)XUHUPUHIOBBIX ~ CcTaHUMi. Bce 3Tu  nmporpaMmHo-anmapaTHbIE — CpPEICTBa
HA3bIBAIOTCS CHUCTEMOH, Oojiee TOro, MHTETPUPOBAHHON CHCTEMOH, TaK Kak
B3aMMOJICUCTBHE BCEX KOMIIOHEHTOB TaKOW CHCTeMbl (M TPOrpaMMHBIX, U
anmapaTHbIX) o0ecrieueHo GupMon - mpousBoauTeneM. [IOHATHO, YTO B 3TOM Cllydae
MO>XHO TOBOPUTH O BBICOKOH CTENEHHM TOTOBHOCTH JTHUX CPEIACTB U BBICOKOMU
HAJeKHOCTH, TaK KaK 3TO B3aMMOJIEUCTBHE “‘OTTayMBaeTCS’ MHOTMMH TOJaMHU B
“nabopaTOpPHBIX” YCIOBHX CHEIHAIMCTAMHU CaMON (DUPMBI.

Ortoro He ckaxemb o SCADA-cucremax, Korma CoO3JaHHEM CHCTEMBI
VIOPABJICHHS 3aHUMAIOTCS (QUPMBI - CHCTEMHbIE HWHTerparopsl. llpuxomurcs
“CTBIKOBATh MPOTPAMMHO-ANNIAPATHBIE CPEACTBA PA3HBIX POU3BOJAUTENIEH B paMKax
peaIbHOTO BPEMEHM, OTIYUIEHHOIO Ha pa3palboTKy mpoekta. g mpuoOpereHus
omnbITa (KOTOPBI, KaK U3BECTHO, IPUXOIUT HE cpa3y) TpeOyeTcs: BpeMs.

B pamkax 3ToW JNEKIMM TPYJHO ONMCATh BCE TOHKOCTH M HIOAHCHI BbIOOpa
TOTO WM HHOTO TMOAXOJa K CO3/IaHUI0 CHUCTEMBl YIpaBl€HHUA. OTOT BbIOOP
ONpeAeNsieTcs] OYeHb MHOTMMHU (DAaKTOpaMU M B KaKUX-TO CIIy4asX OYEBHUACH U
OJTHO3HaueH. B apyrux ciayyasx BO3MOXHBI BapHaHThl BbIOOpa U TOTO, U JAPYroro
noaxona. Ilpu 3ToM JOKHBI OBITh BBIABUHYTHI JOMOJIHUTEIbHBIE KPUTEPHH,
CHOCOOHBIE CKIIOHUTH Yallly BECOB B Ty WJIH UHYIO CTOPOHY.

YTBepxaaTh MoxHO Julnb cieaytomee. Ceromns BbiOop DCS-cuctembi
oboiaeTcss moTpeOuTeN0 Topoke (B cpeaHeM) Mo cpaBHeHHIO ¢ BeIOopoM PLC mu
SCADA. Ho xenaHume COKOHOMUTH, B CBOIO OYe€pelb, MOXET TPHUBECTH K

OTPULIATEIBLHOMY PE3YJIbTATY.

3 OcHOBHbIE TeXHHYECKHE XAPAKTEPHUCTUKH KOHTPOJLIEPOB M

MPpOrpaMMHO-TEXHUIECCKUX KOMILJIEKCOB
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CoBpeMEHHBIN  PBIHOK  KOHTPOJJIEPOB M MPOTrPaMMHO-TEXHHYECKHUX
KOMIUIEKCOB BechMa pa3HooOpaszeH. Bribop Hambosiee mpuemieMoro BapHaHTa
aBTOMAaTU3allMKU TPEACTABISIET COO0OM MHOTOKpUTEpPUATIBHYIO 3aJady, pelieHueM
KOTOPOM SIBJISIETCSI KOMIIPOMHUCC MEXIY CTOUMOCTBIO, TEXHUYECKHUM YPOBHEM,
HAJKHOCTBbIO, KOM(OPTHOCTBIO, 3aTpaTaMHd Ha CEPBUCHOE OOCITYXUBaHHE,
MOJIHOTOM MPOTPAMMHOT0 00€CTIEUEHUS U MHOTHM JIPYTUM.

[Ipennpusatust BHIOUPAIOT CPEICTBA U CUCTEMbl aBTOMATHU3allUU HCXOMS U3
JIBYX BApUAHTOB MOCTABICHHOW LIEJIH:

- pelIeHrEe YUCTO TAKTUYECKHUX 3aja4 aBTOMAaTHU3allMu (3aME€Ha MOpPaJbHO U
TEXHUYECKHU YCTapeBIIHUX CPEJICTB, 0OECIeUeHHEe HOPMAIBHOTO (PYHKIIMOHUPOBAHUS
mpoliecca, peanu3anus [pPOCTeUIIUX  (PYHKIUH — KOHTpPOJsS, OJIOKHPOBKH,
pEryIMpOBaHUA);

- TpeclieJOBaHUE CTpaTerMYecKuX IieJied aBToMaTh3aluy (IOBBIIICHHUE
HPKOHOMHUYECKON 3((PEeKTUBHOCTH, OOECreueHre WHTErpallii JIaHHOW CHCTEMBbI
aBTOMATHU3allMM C JPYTMMHU CUCTEMaMHM Ha TpeAnpusTad, oOMeH uHpopMmamuei ¢
ousnec-poueccamu, T.6. ¢ ACVYII, ynpouieHue oOCTyKUBaHHMS U BO3MOMHBIX
OyIyIIMX MOJIEpHU3AIIUN).

K ocobenHoctssM mnpuoOpeTeHuss CpeAcTB HM CHCTEM aBTOMaTH3allUU
OOJBITMHCTBOM 3aKa3YMKOB MOKHO OTHECTH:

1. OrcyrcTBUE TpeOOBaHUI K COBPEMEHHOCTU MPUOOPETAEMBIX CPEICTB U
CUCTEM M CBOMCTBAM, ONPEILIISIONTUM MEPCIIEKTUBHOCTD WX DKCIUTyaTallUU.

2. HenmocraTouHoe 3HaHWE pHIHKA MPEAJIATa€MbIX CPEACTB aBTOMATH3AINH
U OTCYTCTBHE UX HE3aBUCUMOTO OOBEKTUBHOTO aHAJIU3A.

3. HeompaBmaHHO y3KO€ YHCIIO MPOU3BOJIUTENCH, paccMaTpPUBAEMBIX B
KaueCTBE MOTCHIIMAIBHBIX IOCTABIIMKOB CPEJICTB W CHCTEM aBTOMAaTH3aluu. A
daktrueckn B Poccum mmeeTcs OTpOMHBIM BBIOOP CPEACTB M CHUCTEM IIIMPOKOTO
Kpyra Mpou3BOIUTENEH.

4. He3anHTepeCOBaHHOCTh 3aKa3uMKa B CJIOXHBIX, HO Tropaso Oojee
b (deKTUBHBIX anropuTMax ympaBieHHs. OOBIYHO ATO OOBICHSAETCS JOCTATOYHO

HU3KUM YpPOBHEM oOOcCiyuBaroiiero mnepconana. Jlocratouno IIWU/[-perynsropa u
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OJIOKUPOBOK — 3TO TO, YTO HY)XHO ceHdac. A KOrjJa MOBBICUTCS KBanu(pUKalus
nepcoHana, Toraa Oyaem ayMarth.

TpyaHo “Bne3Th B MIKypy” 3aKa3uMka U MOHSThH, IOYEMY OH Tak ceOsl BeIeT
Ha OYEHb LIMPOKOM pBIHKE CpEICTB M CHUCTeM aBToMaru3anuu. Ho oxny wus
OCOOEHHOCTEW €ro MOBEIECHUS MOXHO OOCYXJaTh — HE3HAHHWE PBIHKA CPEICTB U
cucteM. [Iponuio yxe 8-10 jer ¢ Tex mop, Kak Ha POCCUMCKUN PHIHOK BBIIUIN
MUPOBBIE MPOU3BOJUTENHN KOHTpOJUIEpOB. Kaxercs, 3TO J0CTaTOYHOE BpeMs I
TOr0, YTOOBI pa3zo0paThcs B MpodeMe.

Hacrosiias nexkuusi He mpeciienyeT 1eib AaTh TIIYOOKUd U OOBEKTUBHBIN
aHalIM3 CpEACTB aBTOMATHU3aUUU (KOHTPOJUIEPOB). OJTO €0 CHEUUATUCTOB-
AKCIUTYyaTallHOHHUKOB. TeM He MeEHee, MOIMbITAeMCs CHENIaTh MEPBYIO MOMbBITKY
CUCTEMATHU3ALIMH 3HAHUN O KOHTPOJLJIEPAX.

@OopMHPOBAaHUE COBPEMEHHOTO MHMPOBOTO, B TOM YHCJIE M POCCHICKOTO,
PBIHKa CPEJCTB U CUCTEM YIIPaBJICHUS B MOCIIEIHEE AECATUIETHE ObLIIO 00YCIOBIIEHO
ceAyIoIMUMHU (paKTopamu:

- IOSIBJIEHUEM HEJIOPOTHUX U BBICOKOIIPOU3BOAUTENBHBIX TPOMBIILICHHBIX

KOMITBIOTEPOB Ha 0a3ze MUKpoIpolieccopoB Gpupmsl Intel;
- IOSIBJIGHUEM HEJIOPOTHX MOAYJIEH BBOJa/BbIBOIA, KOHCTPYKTUBHO
COBMEIIIEHHBIX C KIIEMMHBIMHU KOJIOJAKAMU;

- nosBieHueM B HomeHkiarype PLC monynen [T /[-perynupoBanus;

- IOSIBJICHUEM KOMMYHHUKAIIMOHHBIX MOJYJIEH, MTO3BOJIAIONIMNX CO3/1aBaTh CETH
PLC u 5ierko noaxkIr04aTh UX K KOMIBIOTEPY;

- HCTOJIb30BAHMEM BUTOW Taphl MJIsd MOJKIIOYEHUS HW3MEPUTEIbHBIX
npeoOpazoBareseil 1 MoyJiel BBO1a/BHIBOIA.

- TOSIBICHMEM HEAOPOTMX M COBEPIICHHBIX ceTei, nmoaoOHbix FEthernet,
Arcnet;

- mosBJCHHEM Hemoporux npombiinieHHbIX ceteir FIP, CAN, Profibus

1 IpyTHX,
- TOSBJICHHEM YHUBEPCAIBHOTO mporpaMMHoro obecrneuenus SCADA

AJI1 TIEPCOHATBHBIX KOMIIBIOTCPOB, BLINTOJIHAIOIICTO (bYHKI_II/II/I
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YeJI0BEKO-MAIlIMHHOTO UHTEpdeiica;

- nosgBieHHMEM  KoMOuHupoBaHHoro IIO  gnsg  Budyanuzaumm H
nporpammupoBanus PLC;

- TOSBJICHUEM HAJEKHOW, IIUPOKO PACHPOCTPAHEHHOM OIEPALMOHHOU
cucteMmsl Windows NT;

- TIOSIBJICHUEM THUIIOBBIX PEIIEHUI MPU MPOU3BOJCTBE alllapaTHBIX CPEACTB, B
YaCTHOCTH, MAarucTpajJbHO - MOAYJBHOM AapXUTEKTYpbl IUIAT KOHTPOJUIEPOB IIO
craugaptam ISA, PCl, VME.

KnaccuduinupoBaTe KOHTpOJUIEPHI MOKHO MO Pa3IUYHBIM Ipu3HaKam. Bot
OJIHa U3 KJaccupukanuii (o Ha3HAYEHUIO):

- 0o0LIENpPOMBIIUIEHHbIE KOHTPOJUIEPHI;

- BCTpaWBaeMble KOHTPOJLIEPHI;

- IpOTUBOaBapUiiHbIE KOHTPOJUIEPHI (PE3EPBUPOBAHHEIE,

BBICOKOHAJIC)KHBIE);

- TeJeMEeXaHUYEeCKUE KOHTPOJUIEPHI, IepEAatolue CUTHAIIBI Ha OOJIbIINE

paccTosHUA (AECATKH U COTHU KM).

O030p pa3NMUYHBIX CEMEHCTB KOHTPOJUJIEPOB MHOTUX MPOU3BOAUTENEH
1oKa3aj, 4To B MEpPBOM MNPHUOIMKEHWU B KayeCTBE XApPAaKTEPUCTUK KOHTPOJLIEPOB

MOYKHO BBIJIEJINUTD IISTh 0000IIEHHBIX [TOKA3aTEIIEN:

XapaKTEepPHUCTHKA MPOIIECCopa;

XapaKTepUCTHKA KaHAJIOB BBOJ1a/BBIBO/IA, ITOIEP)KUBACMBIX

KOHTPOJUICPAMH;

KOMMYHHKAIITHOHHBIC BO3SMOKHOCTH,

9KCINTYaTallUOHHBIC XapPaKTCPUCTHUKH,

IpOrpaMMHOE 0OeCIIeUeHHE.

PaccmoTtpum 3TH nokazarenmu.

3.1 XapaxkrepucTHKA NMpoueccopa

31ech UMEETCS BBUAY:
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- Hamuuyue W o0beM paznmmuHbiXx BuaoB mamstu: O3V, I[13Y, IIII3Y,

EPROM, EEPROM, Flash;

THUII 1 pa3pAaHOCTDb OCHOBHOM Hpoueccopﬂoﬁ I1J1aTHI,

pabouast 9acToTa;

NoAJepKKa MAaTeMaTUKU C IUIABAIOLIECH  3alsiTOM, TO3BOJSIOIIAs
BBITIOJIHSATH
3¢ HeKTHBHYIO0 00pa0OTKY TaHHBIX;

- Hanmmuue ¢yakuuu [TU][-perymupoBanus.

[TamMsTB.

O3V (omepaTuBHOE 3aroMUHarOIIee ycTpoicTBo) miim RAM (random access
MEemory - mamsTh C MPOU3BOJBHBIM JOCTYIIOM) MPEACTABISIET COOOW TUI MaMSITH,
KOTOpasi MO3BOJISIET YTEHUE M 3aluCh B JIOOYIO siUelKy 03 MpeaBapUTEIbHOTO
MoucKa. B KOHTpoJuiepax 3TOT THUIT MAMSTH UCIIOIb3YETCS ISl XPAHEHUS TPOTPaMM U
3HAYEHUN TEXHOJOTUYECKHUX MapaMeTPOB (JaHHBIX).

I13Y (mocrosinHOe 3amomuHaromiee ycrporctBo) wim ROM (Read Only
Memory - maMmsTh TOJIBKO JJIsl YT€HUS ) YCTPOEHA B BUJIE aJJpeCyeMOT0 MacCUBa siueeK
(MaTpuIlbl), Kaxaas sYeiika KOTOPOTO MOXET KOJAUPOBATh €IWHUIYY MH(OPMAIIUHU.
Jannble Ha ROM 3anuchiBaduch NpU €€ HM3rOTOBICHUM MYTEM HAHECEHUs Ha
MaTpHIlE aTIOMUHHUEBBIX COCAMHUTENBHBIX JTOPOXKEK JTUTOrpadUyeCKUM CIOCOOOM.
Hanuuue uin oTCyTCTBHE B COOTBETCTBYIOIIEM MECTE TaKOW JOPOXKKH KOJIHUPOBAJIO
"0" wm "1".

B xonTposepax namars tuna [13Y ncnone3yercs s XpaHeHUs Mporpamm
nosb3oBatesst. JlaHHBIM TUN MaMSATH HE MOJYYWSI HIMPOKOTO PACIpPOCTPAHEHUS B
CBSI3M C TEM, YTO COBPEMEHHOE MPOrpaMMHOE 00eCTieueHre 3a4acTyi0 UMEET MHOTO
He0pabOTOK U 4YacTo TpeOyeT OOHOBJICHHS, B TO BpeMs KaK MPOU3BOJICTBEHHBIM
IIUKJT U3TOTOBJICHHUS MaMSITH JOCTATOYHO JJTUTEIICH (4-8 Hellelb).

EPROM (CIIII3Y), EEPROM (OCIIII3Y) u Flash (¢uoair) otHOCITCS K
KJIACCY PHEPTrOHE3aBUCUMON Mepe3anuchbiBaeMON NaMATH (AHTJITUHCKUN YKBUBAJICHT -

nonvolatile read-write memory win NVRWM).
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B EPROM nepen 3anucel0 HEOOXOOUMMO NIPOU3BECTH CTUpaHUe (i
MOJTYYEHHUSI BO3MOXKHOCTH TE€pPE3anuchiBaTh coep:kuMoe namaru). CTupanue siueek
EPROM BrinomHsieTCst cpa3y sl BCEH MUKPOCXEMBI MOCPEACTBOM OOJIyUEHUS YuIia
yIbTpa(HOIECTOBBIMH UM PEHTTEHOBCKUMH JIy9aMH B TCUCHHE HECKOJIBKUX MUHYT.

B EPROM crupanue npuBOAUT BCE€ OUTHI CTHpaeMod 0OJACTH B OJHO
cocTtosiHie (0OBIYHO BO BCE €IMHUIIBI, peke - BO Bce Hynu). 3anuck Ha EPROM
OCYILECTBIISIETCS HA IPOrpaMMaTopax.

bonmplmiiM ~ TOCTOMHCTBOM ~ TakOW  MaMsITH  SIBISETCS  BO3MOXHOCTh
MIEPE3aINKChIBATH COACPKUMOE MUKPOCXEMBI.

Henocratku: HeOoOJbllIOE KOJUYECTBO IIMKJIOB IMEpPE3allMCH; BBICOKAs
BEPOSITHOCTh '"HENOTEpeTh", UYTO B KOHEYHOM HTOre NpPHUBEAET K COOsIM, WU
nepeaepkaTh MUKPOCXEMY MOJl yiabTpadUOJIETOBBIM CBETOM, YTO MOYKET
YMEHBIIUTh CPOK CITY>KOBI MUKPOCXEMBI U J1a’Ke MIPUBECTHU K €€ MOJHON HErOJTHOCTH.

['naBHOW oTaruuTenbHOM ocooeHHOCThI0 EEPROM (B T. u. u Flash) ot panee
PACCMOTPEHHBIX THUIOB SHEPrOHE3aBUCHUMON TMAMSTH SIBISIETCS BO3MOXHOCTH
[epEenporpaMMUpPOBAHUS IIPU MOAKIIOYEHUH K CTAHAAPTHOM CUCTEMHOM IIIMHE
MHKporporeccopaoro  ycrpoiictea. B EEPROM  nosBuiace BO3MOXHOCTH
MPOU3BOAUTH CTUPAHUE OTACITbHON STYCUKH IMPU MOMOIIU 3JICKTPUYECKOTO TOKa. Jjist
EEPROM ctupanue Kaxaod sYECHKH BBIMOJHSAETCS aBTOMATHUYECKH IMPU 3allMCH B
Hee HOBOM uHpOpMAIMU, T.€. MOXHO HW3MEHUTH JIaHHBIC B JIFOOOU syelike, He
3aTparuBas ocTayibHble. [Ipolienypa cTtupaHusi OOBIYHO CYIIECTBEHHO JJIUTEIIbHEE
MPOLETYPHI 3aMUCH.

[Tpeumymectea EEPROM no cpaBaenuto ¢ EPROM: yBenuueHHbINA pecypc
paboThI, MpoIe B OOpaIIeHNH; HETOCTATOK - BBICOKAasi CTOMMOCTh. B KOHTposuiepax
ATOT THUM MaMATH MCHOJB3YETCS KaK Uil XpaHEHUSI MPOrpaMMm, Tak U JJIsi XpaHECHUs
JTAHHBIX.

Flash (monanoe wnasBanme - Flash Erase EEPROM) BnepBbie Oblia
pazpaborana xkomnanueir Toshiba B 1984 roay, u yxke Ha cieayromuil roj ObUIO

HayaTo mpou3BOACTBO 256 KoOut mukpocxem flash-mamsitu B TPOMBIIUICHHBIX
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macmrabax. B 1988 rony komnanus Intel pazpabotana coOcTBeHHBIN BapuaHT (uid1I-
naMsITH.

Texnonorundyecku Gdmi-namarh pojacrBenHa kak EPROM, tak 1 EEPROM.
OcnoBHoe otnuune ¢pmu-namsatd or EEPROM 3akitouaeTcss B TOM, YTO CTHPaHUE
COJIEP)KMMOTr0  S'YEEK BBIMOIHIETCS JMOO0 JUIsi BCEM MHMKPOCXEMBI, JIMOO s
ornpenenéHHoro 0Jo0ka (Kiactepa, Kajapa Wid CTPaHUIbI).

Crnenyer 3aMEeTUTh, YTO CYLIECTBYIOT MUKPOCXEMBI, ITO3BOJISIOIIME PabOTaTh
c O6J0KaMu pa3HbIX pa3MepoB (i1 onTUMHU3AMK ObIcTpoeicTBUs). CTUPATH MOXKHO
Kak OJIOK, TaK U COAEPKUMOE BCE MHKPOCXEMBI cpa3y. Takum oOpa3om, B 00IIeM
ciyvae, JUisl TOro, 4TOObl H3MEHUTh OJIMH 0ailT, cHayana B Oy(dep cuuThIBaeTCsa BECh
OJIOK, I/I€ COJEPKUTCS MOAJIEKAIIUNA HM3MEHEHHIO OalT, CTHpPAeTcss COAECPKUMOE
0JioKa, U3MEHsIeTCsl 3HaueHUe Oalita B Oydepe, mocie 4ero MpoOU3BOAUTCS 3alUCh
u3MeHeHHOro B Oygepe Onoka. Takass cxema CYHIECTBEHHO CHHXAE€T CKOPOCTb
3aMycu HeOOJbIIUX OOBEMOB JIAaHHBIX B MPOU3BOJIBHBIE O0JIACTH MaMSTH, OIHAKO,
3HAYUTEIBHO YBEIMYMBAET OBICTPOICUCTBHE MPHU MOCIEI0BATEIBHOMN 3aIUCH JaHHBIX
OOJBIIMMU TOPLUSAMH.

[TpenmymectBa (dm-namsaté mo cpaBaennto ¢ EEPROM:

0oJjiee BBICOKasi CKOPOCTb 3alKUCU NPU MOCIEAOBATEIBLHOM JOCTYIE 3a CYET
TOTO, YTO CTUpaHue UHPOpMaIMU BO (A1l TPOU3BOAUTCS OJIOKAMU;

- ce0ecTOMMOCTh TPOU3BOACTBA (UdII-MaMATH HUXKE 3a Ccuér Oosee
MPOCTON OPTraHU3ALUU.

HGI[OCTaTOK - MCUICHHAA 3allMCh B IIPONU3BOJIbHBIC YHACTKHU IMaMsTH.

Hwxke mnpuBenenpl Tpu TaOMUIBI € XapaKTEPUCTUKAMHU IPOIECCOPOB
Pa3IMYHBIX KOHTpOJIepoB. OUYeBUIHO, O0JACTH HMX MPUMEHEHHUS COBEPIICHHO
Pa3INYHBI.

Xapakrtepuctuka nporeccopa DLO5 (Direct Logic)

OO6mmii 06beM mamsTH (CIOB) 6K

O06beM mamsTé IporpamMm (CJIOB) 2048
OOBeM MaMsTH MEPEMEHHBIX (CJIOB) 4096 (128 - 5/1 )
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[T [I-perynupoBanne HET
Bpewms BBITTOTHEHUS TOTHYECKON ONepaIiuu 2.0 MKcC

Bpewms ckanupoBanus (mporpammsl B 1K) 2.7-3.2 mc

9/H - OHCProHC3aBUCHUMAA

XapakTepucTtuka mpoieccopor Simatic S7-400 (Siemens)

412-1/2 414-2 /3 /4H | 416-2/3 417-4 | 4H

48+48/ T72+72 | 128/384/+384 | 0.8+0.8/1.6+1.6 2+2 / 2+2 M6
Ko Ko M6
256 /256 Kb 256 /256 Ko 256 /256 Ko 256 /256 Ko
64 / 64 M6 64 / 64 M6 64 / 64 M6 64 / 64 MO
64 / 64 M6 64 / 64 M6 64 / 64 M6 64 / 64 M6
0.2 Mkc 0. 1 mkc 0.08 Mxc 0.1 Mkc

0.6 MKC 0.6 MKC 0.48 Mxc 0.6 MKC
32768 65536 131072/131072 131072
131072

2048 / 2048 4096 / 4096 8192 /8192 8192 /8192

1. O6vem BectpoerHoro O3Y (i nmporpamm + JUist TaHHBIX ).
2.1. O6bem 3arpyxaemMoil BCTpOEHHOM NaMsTH.

2.2. Kapra Flash EEPROM.

2.3. Kapra O3V.

3. BpeMsi BBINOIHEHUS JIOTHUYECKOU oneparuu (MKC).

4. Bpemsi BBINIOJTHEHUS OTIEPAIIMHU C TIIABAIOIIEH 3amsITol (MKC).
5. AZlpecHoe IPOCTPAHCTBO AUCKPETHBIX B/B.

6. AJlpecHOe MIPOCTPAHCTBO aHAJIOTOBBIX B/B.

[Tporneccopusie moaynu Power PC (Motorola) popmara VME 6U

[Iponeccopurie | MVMEZ2300 MVMEZ2400 MVMEZ2100
MOJTyJIH

Muxpo- MPC603/604 MPC750 MPC8240

MPOIECCOP
Yacrora, MI'y | 200/300 233/500 200/250
SDRAM, M6 | 16/32/64/128 32/64/128/256 32/64
Flash, Mo 5 9 5/9
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CpaBHuUTENIBbHAS XapaKTEPUCTHKA IPOLIECCOPOB

RTU 3310 Intel 186 XL
RTU 3330/3335 Intel 386 EX
Fanuc 90 - 70 Intel 386
Intel 386 DX
MOSCAD-L 68LC302
SMART MC68302

IUC MPC860T
VME Pentium,
Celeron
Quantum Intel 486 DX
Intel 586 DX
TREI Intel 486 DX4
Pentium

3.2. XapaKTepHCTI/IKa KaHaJIOB BBO/1a/BbIBOAA KOHTPOJJIEPOB

[TapameTpbl KOHTpoOJUIEpA C TOYKH 3PECHUS MOIJICPKUBAEMBIX UM KaHAJIOB
BBO/1a/BbIBOJIa YaCTO MOTYT OBITh ONpPENESIOMMUMEU TIPU BbiOOpe. BaxkHO HE TOJIBKO
KOJIMYECTBO KaHAJOB BBOJIa/BbIBOJAA, TOJJICPKUBACMOEC KOHTPOJIEPOM, HO H
pazHooOpa3ue Mojysel BBOJIAa/BbIBOAA MO KOJIMYECTBY U YPOBHSIM KOMMYTHUPYEMBIX
CUTHAJIOB (TOK/HANpsDKEHHUE), CIOCOOBI MOAKIIOUEHUS BHEITHUX e K MOTYJISIM
BBOJIa/BBIBO/IA, KOJIMYECTBO KAHAJIOB JIOKAJILHOTO, YIAJICHHOTO M PaCIpeIeIeHHOTO

BBO/1a/BBIBO/IA.

PaccmoTpum nonoapoOHee 3TH XapaKTePUCTHKH.

KonuyecTBO mnoanepKMBaeMbIX KOHTPOJUIEPOM (IIPOLIECCOPOM) KAHAJIOB
BBO/1a/BbIBOIA (AHAJIOTOBBIX, TUCKPETHBIX, CKOPOCTHBIX).

BonbmMHCTBO (PUPM-TIPOM3BOAUTENEH MOCTaBISAIOT HAa PHIHOK CPEICTB U
CUCTEM aBTOMAaTH3alUH CEMENCTBA KOHTPOJUIEPOB, KAXKI0€ U3 KOTOPBIX PACCUUTAHO

Ha OMNpeleieHHbId Ha0Op BBINONHIEMBIX (YHKIMHA M 00BeM oOpabaThiBaeMoO
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uapopmaruu. Cpend HUX HMMEIOTCS CEMEHCTBA CaMbIX MaJIbIX KOHTPOJIJIEPOB
(MUKpPO) HEOOJBIION BHIYUCIUTEILHOW MOIIHOCTH, CIOCOOHBIX TMOMICPKUBATH
MaKCUMyM HECKOJIbKO JIECSITKOB BBOJIOB/BBIBOJIOB, B OCHOBHOM, JIUCKPETHBIX.
O6nacTe MNpPUMEHEHUS TaKUX KOHTPOJJIEPOB - CcOOp JAHHBIX U CHCTEMBI
MIPOTUBOABAPUIHON 3alIUTHL. B KauecTBE MpUMEPOB MOKHO MPUBECTU KOHTPOJLIEPHI
cemeiictBa MicroLogix (Allen-Bradley), Direct Logic DL05 (Koyo), Nano
(Schneider Electric).

CemeiicTBa MaJIbIX KOHTPOJUIEPOB YXKE€ CIOCOOHBI MOIJIEPKUBATh COTHU
BBOJIOB/BBIBOJIOB, BBITMIOJHSATE 00JIee CIOKHBIC (PYHKITUU. DTH KOHTPOJUIEPHI UMEIOT
JIOCTATOYHO PAa3BUTHI  aHAJIOTOBBIM  BBOJI/BBIBOJ, BBINOJHSAIOT OMNEpPAlMU  C
miaBatomed  Toukod u  Gynkuuu [IU]I-perynmupoBanus. K atoit  rpymme
kouTposuiepoB MoxkHo otHecth SLC 500 (Allen-Bradley), Direct Logic DL205
(Koyo), Smart — (PEP Modular Computer), Simatic S7-200 (Siemens).

KoHntposepsl cpenHeld MOIIHOCTH, o00daaas JIOCTATOYHOM MaMsThIO U
OBICTPOJICHCTBHEM, MOTYT 0Opa0aThIBaTh YK€ TBHICSYM MEPEMEHHBIX IHCKPETHOIO,
aHAJIOTOBOTO M CKOPOCTHOTO Turma. [IpuMEeHSIoTCs i1l aBTOMAaTU3alud HEOOBIINX
O00BEKTOB MPOLIECCOB J0OBIYM, TMOJATOTOBKM W TpaHcmopTa HedTu U raza. ITO
xoHTposutepsl Fanuc 90-30 (GE Fanuc), PLC-5 (Allen-Bradley), Premium (Schneider
Electric), Direct Logic DL405 (Koyo) u npyrue.

Haxkownern, HekoTOopble KpYIMHBIE (UPMBI MPOU3ZBOAAT KJIACC KOHTPOJUIEPOB
OY€Hb BBICOKOW BBIYUCIHUTEIILHONW MOIIHOCTH, OOJIAIAI0NMIUX MaMAThIO, U3MEPIEMON
MerabaitamMu u necarkamu Merabaint. Mx cnocoOHOCTh 00pabaThiBaTh AECITKU
TBICSY TIEPEMEHHBIX WM MpenomnpeAenia ux o0JiacTh NMPUMEHEHUS - B KadyecTBE
KOHIIGHTPaTOPOB HMHGOPMAIMH, TMOIYy4aeMOH OT JIOKAJIBbHBIX KOHTPOJUIEPOB.
BoluncnurenbHble  BO3MOXKHOCTM  3TOrO  Kjacca  KOHTPOJJIEPOB  MO3BOJISIIOT
pEaIu30BbIBaTh CJIOXKHBIE aJIrOPUTMbI (aJallTUBHOE, ONTHUMAJIBHOE YIpPaBJIEHUE),
MPUMEHSIEMbIE TPU aBTOMATHU3ALMU HEMPEPBIBHBIX TEXHOJOTMYECKUX MPOLIECCOB
(mepepabotka HedTH U rasza, Hedrexumus). Hanbonee spkumu mpencTaBUTEISIMU
9TO# rpymmbl KoHTposutepoB sisitorcs ControlLogix (Allen-Bradley), Simatic S7—
400 (Siemens), Fanuc 90-70 (GE Fanuc), VME (PEP Modular Computers).
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CpaBHuTeNbHAS XapaKTEPUCTUKA KOHTPOJUIEPOB 110 BBOAY/BBIBOY

KonTpomnep Ob1ee JluckpeTHsie AHAJIOTOBBIE

MicroLogix1000 32 32 5(1)
| MOSCAD-M 24 19 (14/5) 5(1)
TeleSAFE Microl6 512 256/256 128/64

Direct Logic DL-405 | 3584 3584 512
Quantum 31744 31744 1736/868
ControlLogix 128000 128000 4000
Simatic S7-400 131072 131072 8192

Pa3znooOpa3ne KoMMyTHPYEMBIX CUTHAJIOB.

Kak 3apyOexHble, Tak M OTEYECTBEHHBIC IPOU3BOJUTENN KOHTPOJIIEPOB
KOMIUIEKTYIOT CBOM M3JENUs IIMPOKOM TaMMOM MOIYJEHM JIHUCKPETHOTO H
aHaAJIOrOBOTO BBOJIA/BbIBOJIA. [0 KOMMYECTBY MOAKIIOYAEMBIX CUTHAJIOB Pa3UYaroT
Moaynaun Ha 4, 8, 16, 32 u 64 kanama. Takoe pa3HoOoOpa3ue Momayneil oOierdaer
nogdop TpeOyeMol KoOH(DUTypaluu KOHTPOJUIEpa, TMO3BOJSAS MHUHUMHU3UPOBATH
CTOMMOCTb TEXHUYECKUX CPEICTB.

KoMmmyTupyemble MOAYISIMH JHCKPETHOIO BBOJIa/BBIBOJA CHUTHAIBI MOTYT
UMETh Pa3IMYHbIA YPOBEHb HANPSHKEHHSI MEPEMEHHOIO U MOCTOSIHHOTO TOKa. JTO U
12, 24, 48 B nocrosiHHoro toka, 120 u 240 B mepeMeHHOro Toka C pa3IuYHbIMHU
Harpy3Kamu 1o TOKY.

YPOBHH KOMMYTHPYEMBIX CHUTHAJIOB MOJYJISIMH aHAJIOTOBOTO BBOJIa/BBIBOJIA
MOTYT OBITb caMbIMM pa3zHooOpaszHbiMuU. OJto 0-5B, 0-10B, +5B, *10B mo
Hanpspbkeruto 1 0-20MA, 4-20MA no Toky. EcTe U cnienimanbHble MOYJIH JUIs1 BBOAA
B KOHTPOJUIEPHI CUTHAJIOB OT TEPMOMNAP U TEPMOMETPOB CONPOTHUBIICHUS PA3JIMYHBIX
rpaayupoBok. [IpuBeneHHbIE 37ieCh TaHHBIE 110 YPOBHSIM CHTHAJIOB, O€3yCIIOBHO, HE
MCYEPIBIBAIOT BCET0 pa3HOO0Opa3usi, MPEACTaBIEHHOTO Ha PHIHKE.

Huwxe B KauecTBe mpuMmepa NpHUBEACHA HOMEHKIATypa MOAYyJeHl
BBOJ1a/BbIBOIa KOHTpOJIIepoB ceMeiicTBa DL-405 ¢upmer Koyo.

VDC/VAC - HanpsbKeHHE TTOCTOSIHHOTO/TIEPEMEHHOTO TOKa.

Monynu BBoAa/BeiBOa KoHTpoJuiepa DL-405 (Koyo)
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Kox no | Onucanue Moynen
KaTaJory
JIMCKpETHBIN BBOJL
D4-08ND3S | 8Dl uzonupoBannbix ypoBHs 24-48 VDC
D4-16ND2 | 16Dl (2 rpynmst o 8) yposast 12-24 VDC
D4-32ND3 | 32Dl (4 rpynmsl no 8) yposus 24 VDC
D4-64ND2 | 64DI (8 rpynm o 8) yposus 24 VDC
D4-08NA 8Dl yposus 110-220 VAC
D4-16NA 16DI (2 rpynmst o 8) ypoBHs 110 VAC
D4-08NE3S | 8DI uzonuposannbix ypoBHs 90/150 VAC
D4-16NE3 | 16DI (2 rpynmsi no 8) yposas 12/24 VDC
JIACKpETHBIN BBIBOJI
D4-08TD1 | 8DO yposus 12-24 VDC
D4-08TD1S | 8DO yposusa 24-150 VDC
D4-16TD1 | 16DO (2 rpynnsi o 8) ypoBHs 5-24 VDC
D4-16TD2 | 16DO (2 rpynmnsl nio 8) ypoBus 12-24 VDC
D4-32TD1 | 32DO (4 rpynmsl nio 8) ypoBHs 5-24 VDC
D4-32TD2 | 32DO (4 rpynmsl o 8) ypoBHs 12-24 VDC
D4-64TD1 | 64DO (8 rpynm no 8) ypoBHus 5-24 VDC
D4-08TA 8DO yposns 18-220 VAC
D4-16TA 16DO (2 rpynmel no 8) yposus 18-220 VAC
D4-08TRS-1 | 8 peneitabix BeIxom0B 10A
D4-08TRS-2 | 8 peneitHbIX BEIXO0B SA
D4-08TRS | 8 peneliHbIX BbIX0a0B 2A
D4-16TR 16 penelinbix BIX0J0B 1A
AHaJIOTOBBIN BBOJ
F4-04AD 4Al yposns 0-5B, 1-5B, 0-10B, £5B, £10B, 0-20MA, 4-20MA
F4-04ADS | 4Al usonuposanusix, yposus 0-5B, 1-5B, 0-10B, £5B, +10B,
0-20MA, 4-20MA
F4-08AD 8Al yposas 0-5B, 1-5B, 0-10B, £5B, £10B, 0-20MA, 4-20MA
F4-08THM | BAl anis curaanoB Tepmornap
FA-0BRTD | 8Al nns curHaioB TepMOMETPOB COMPOTUBIICHUS
AHaJIOrOBBIN BHIBOI
F4-02DA 2A0 yposns 0-5B, 0-10B, 4-20mMA
F4-04DA 4A0 yporns 0-5B, 0-10B, +5B, +10B, 4-20mA
F4-08DA-1 | BAO ypoBus 4-20MA
F4-16DA-1 | 16A0 yposus 4-20MA
F4-04DAS | 4A0 ypoBus 4-20MA
Paznuyarorcss Moy BBOAA/BBIBOJIA U IO CIIOCOOY MOJKIFOYEHHUS BHEITHUX

ueneﬁ. K OIHUM MOIYJAM BHCHIHUC LCIIH IMOAKIHOYAOTCA C IMOMOHIBIO KJIEMM C
BUHTOBBIMH 3aXUMaMH. BO0O3MOXHO Takxke INOAKIIIOUCHHUEC BHCHIHUX HGHCI\/'I qcpe3

CbCMHBIC TCPMHHAJIBHEBIC OJIOKH WJIH (prHTaJ'IBHBIe COCAUMHUTCIN, 4YTO IIO3BOJIACT
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MPOU3BOJNTH 3aMEHy MOMyJlel O0e3 JeMOHTaka BHEITHUX Ieneid. HexoTtopsie
npomsBoautenu [ITK mpemmararoT cuctemsl BBOZIA/BBIBOJA, B KOTOPBIX BHEIITHHE
HU3KOBOJIBTHBIE LIENU MOIKJIFOYAKOTCS IOCPEACTBOM IPYKUHHBIX 3aKHUMOB.

Ha nuneBoil manenmu Mopaysieil BBOAA/BBIBOJAa MOTYT OBITH PaCHOJSIOKEHBI
CBETOJMO/bI NHINKAIIMY COCTOSIHUS BHEIIHUX LIETIEN.

OnHOM M3 BaXHEWMIIMX XapaKTEPUCTHK KOHTPOJUIEPOB SIBISAETCA HX
CIIOCOOHOCTh ~ TMOJACPKUBATh  JIOKAJIBHBIM, pacCIIMPEHHBINA, yIaJICHHBIA U
pacnpeeeHHbI BBOJI/BBIBOI.

[lon noxanbHBIM CJEIyeT MOHMMAaTh TaKOW BBOJ/BBIBOJ, KOIJa MOIYJIH
BBOJIa/BbIBOJIa PA3MEILAIOTCSl HEMOCPEICTBEHHO HA TOM JK€ IAcCH, HA KOTOPOM
pasMelleH U MOAYJIb LIEHTPAJIBHOIO Ipoleccopa. Tak Kak KOJIUYECTBO CJIOTOB B
1acCu OrpaHUyYeHO (MakcuMym 16 - 18 1isi HEKOTOPBIX KOHTPOJUIEPOB), TO H
KOJIMYECTBO JIOKAJIBbHBIX BBOJOB/BBIBOJIOB MOMET OBITh TaKKe OrPaHUYEHO.
[Tpenmy1iecTBO JIOKANbHBIX BBOJOB/BBIBOAOB 3aKJIIOYAETCSI B TOM, YTO OHH HUMEIOT
BBICOKYIO CKOpPOCTh OOHOBJIEHHS NaHHBIX. [Ipy Bcex MpoOYMX paBHBIX YCJIOBHSX,
CKOPOCTb 0OpabOOTKM 3THUX BBOJOB/BBIBOJIOB OYEHb BBICOKA. JTa XapaKTEPUCTHKA
0COOEHHO Ba)kHa, KOT/Ia pe4b UAET O PETryJIMPOBAHUU TEXHOJOTUYECKUX TApAMETPOB.

JUis moajepKku OOJIbLIEr0 4ucjia TMEePEeMEHHBIX (PUPMBI-TIPOU3BOAUTEIH
anmapaTHbIX CPEACTB CHAOIMIM CBOM CHCTEMbBl BO3MOXXHOCTBIO PpaCHIMPEHUS
JIOKaJIbHOTO BBOJA/BBIBOAA. OJTH IIACCH PACHIMPEHHS] C Pa3MEIIEHHBIMU B HHUX
MOJYJIIMU BBOJA/BbIBOJIa COEIUHSIOTCA MEXAy CO00W Cchenualtn3upoBaHHBIM
KOPOTKUM KaOeleM M MOTyT ObITb OTHECEHbl MAaKCUMYM Ha HECKOJIBKO IECSTKOB
METPOB OT ILEHTPAIBHOTO Ipoueccopa. HekoTopble KOMIUIEKCHI KOHTPOJIJIEPOB
CHOCOOHBI MO/AJIEPKUBATh OJTHO//IBA I1ACCH PACHIMPEHUSs, IPYTHE - IECATKU I1acCH C
OYEHb OOJILIIUM KOJIMYECTBOM MOAYJIEH BBOJA/BBIBOA.

Hanpumep, mHorre kouTposuiepsl komnanuu Schneider Electric (cemetictBo
Premium) umeror OoJblliie BO3MOXHOCTHU 110 PACHIMPSHHOMY BBOY/BbIBOIY. OHU
JIOMYCKAaIOT MCIOJIb30BAHUE JI0 8 pACIIMPUTENbHBIX NaHelel Ha 12 CIIOTOB Kaxknaas

(mo 96 cnoToB), U3 KOTOPHIX 87 CIOTOB — JJIE MOMAYJIEH BBOJA/BBIBOJA, UK 110 16
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paclMpuTenbHbIX maHeneil Ha 4, 6, 8 ciortoB (mo 128 cnoroB). B Takoit

KOH(UTYpaIMK MOJI MOAYJIHM BBOJA/BbIBOJIA UcTIOdb3yeTcs 111 cioToB.

KaHan Me1

Bus X remote 0o 250 M Bus X T
JE I

T Bus X ¢ KoHTponnep PacwupuTenbHble NaHenu
Ay 10 100M » I' TSXITMPX c mogynem ¢ Moaynem REY 200 "slave™
REY 200 "master"

Bus X ,,
[T

oo 100m |

| |

KaHan Nez2

MakcHMManbHaA eMKOCTb paclUMpeHMA:
TSXMTPMX -102 - 2 naHenw Ha 12 cnoToB MNKU 4 NnaHenu Ha 4/6/8 cnoToB
Opyrve mogenu TSXITPMX - 8 naHenei Ha 12 cnoToB UNK 16 naHene Ha 4/6/8 cnoToB

Bus X remote no250m *

Puc. 5. Opranusaius paciimpeHHOro BBO/1a/BbIBO/Ia B KOHTpoJIepax Premium.

B cemeiictBe Premium (puc. 1) pacimpuTesbHbIC MaHEIH MOTYT OBITh
pa3MenieHbl Ha paccTosiHuU He Oosee 100M oT 6a3oBoii manenu. [lpu ucnoib3oBaHUM
moayas Bus X remote (TSX REY 200 "Master", ycranaBimuBacMblii B 0a30BOM
MaHeNI) 3TO PAaCCTOSHUE MOXET Jaocturath 250M (MOIysb MOAAECPKUBAET JIBA
KaHaja paclIMpeHuss - UMeeT JBa TMopTa). B 3TomM ciiydae B TMEpBYIO
pPaCHIMPUTETHHYIO MMAHENb KaXK0T0 KaHalla IOJDKEH OBITh YCTAHOBIEH MOIyJNb | SX
REY 200 "Slave".

CpaBHHTENbHAS  XapaKTEPUCTHKA  KOHTPOJUIEPOB TO  BO3MOXKHOCTSIM
pacIMpeHus BBO/Ia/BbIBOJIA:

Simatic S7 - 400 - no 21 croiiku paciupeHus

Premium - 1o 16 croek (o 128 ciioToB)

DL - 405 - 1o 3 cToek pacmupeHus

SLC 500 - 1+2 (3 croiiku - 30 Moaysei)
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Quantum - 1 croiika Ha 16 c10TOB (JIOKaJIBLHBIN BBOJ/BBIBOJ), oe3
pacmmpenns (14 x 32 = 448 DI/DO).

VY aneHHbI BBOJ/BBIBOJ TMPUMEHSIETCA AJII CHUCTEM, B KOTOPBIX HMEETCS
OOJBIIOE KOJIMYECTBO JATYMKOB M JAPYTHX IOJEBBIX YCTPOMCTB, HAXOJALIUXCS Ha
nocTaTouHo OosbiioM pacctostHun (1000 m Gosiee METpPOB) OT LIEHTPAJIBHOTO
mpoieccopa. IDTO OTHOCHUTCS M K OOBEKTaM He(Tera3oBoil OTpaciu, 4YacTo
HAXOJSIIUXCS Ha OONBIINX PACCTOSHUSAX OT IMYHKTOB ympaBieHUs. Takod Moaxof
MO3BOJISIET YMEHBIIUTH CTOMMOCTh JIMHUM CBSI3M 3a CYET TOr0, 4YTO MOIYJH
BBOJIa/BBIBOJIa PA3MEIIAIOTCS BOJIM3H MOJIEBBIX YCTPOMCTB.

Kananpl ynameHHOro BBOAA/BBIBOJIAa OOHOBIISIIOTCS ~ ACHHXPOHHO IO
OTHOUIEHUIO K CKaHHpOBaHUIO Iporeccopa. IloatoMy w3 wuyumcna 3ajad,
WCITIOJIb3YIOIINX YAAJICHHBIA BBOJI/BBIBOJ], PEIEHBI MOTYT OBITh TOJBKO TE, KOTOPHIE
He TpeOyIoT 0OHOBIIEHHUS BBOJ1a/BBIBOJIA HA KAXOM IIIare.

@uUpPMBI-IPOU3BOAUTENN  alMAPATHBIX CPEACTB ABTOMATH3ALMU  PEIIAIOT
npo0semMy yAaJIEeHHOTO BBOJ1a/BbIBOJIA TIO-PA3HOMY.

Yacto mojyepKka  yJaJICHHBIX  BBOJIOB/BBIBOJIOB  OCYIIECTBISIETCS
IIOCPEACTBOM MOAYJIEH, HA3bIBAEMbIX 'yHAJNCHHBIA Bexymuid'" U "yJaJdeHHBIN
BeoMbIN". Benynmii Moylib pacrnojiaraeTcs B JOKaJIbHOM KapKace KOHTPOJUIEpa U
coenuHseTcs kabeneM ¢ “ynaqeHHbIM BEJIOMBIM ™, KOTOPBIA HAXOJUTCS B YAAICHHOM
kapkace (kontpoiuiepel DL205, DL405 ¢upmer Koyo, xonTpomtep Quantum
xommanuu Schneider Electric).

OnuH Begymuii MOIYJIb MOXKET MOAAEPKUBATH 32, 64, 125 Benombix. B cBOMO
ouepe/ib, PAa3NMYHBIE MPOLIECCOPBl, MOTYT MOJAEPKUBATH HECKOIBKO BEIYIIMX
moxayiei. Takum oOpa3oMm, CHUCTEMBI YMpPaBIICHUS, TMOCTPOCHHBIC MO TEXHOJIOTUU
yAQJICHHOTO BBOJ1a/BbIBO/IA, CIOCOOHBI 00pa0aThiBaTh MHOTHE THICSIYM MTapaMETPOB.

Jlist koH(urypupoBaHus yJaajieHHOTO BBOJA/BhIBOJa KOHTpoJiepa Quantum
IPELYCMOTPEHBI COOTBETCTBYIOIINE MOYJIN:

- MonyJib rosioBHoro kanaina RIO;

- Moayib noakanana RIO.
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Monyns ronoBHoro kaHaina RIO ycTaHaBnuBarOTCS B Ty K€ MOHTaKHYIO
MaHelb, 4YTO M MOAYJb IEHTPAIBHOIO IPOLECCOPa, YIPABISIIOIMIMNA CHUCTEMOMN
BBOJa/BbIBOAA. OH MCHOJIB3YETCs Ui IBYHAIIPABJICHHOM Mepeaun JaHHBIX MEXIY
LHEHTPAJIbHBIM MPOLECCOPOM M MOAYIsIMU nojkaHaioB RIO, ycTaHOBIEHHBIX Ha
YIAJIECHHBIX NaHemnsx. s mogkiroueHus B ceTb Moayist rojgoBHoro RIO m omHOro
wu 6onee moayineit noakaHanoB RIO (o 31) ucnonb3yercss KOaKCHAJIbHBIN KaOeb.

Ckopocts niepenaun gaHabix mno cetu RIO - 1.5 MOuTt/c, npoTsskeHHOCTh CETH - 10

5250 M (puc. 6).

NokaneHoe WaccK ¢ MoAYNEM
npoueccopa U roNoBHbIM
Moaynem RIO CRP 931 00

KoakcvanbHbIH Kabenb

Ho 31 yana
.

MocT

¥aaneHHble WaccKk ¢ moaynem noagkaHana RIO CRA 931 00

Puc. 6. Opranusanus y1ajJeHHOT0 BBOJa/BbIBO/Ia B KOHTposuiepax Quantum.

B cucreme umeroTcst Moynu yaaneHHoro BBojia/BeiBoa (RIO) ¢ onuHapHbiM
U CABOCHHBIM KaHAJIOM:

- MOJTyJIu ToJIOBHOTO KaHaya: onuHapHbiid 140 CRP 931 00, caiBoeHHbIH

140 CRP 932 00;

- moaynu noakanana RIO: onunapueiii 140 CRA 931 00, cnBoennsiii 140
CRA 932 00.

CoenuHenue ynaneHHbBIX KapkacoB (¢ MoxyisiMmu “D4-RS-Bemomsiii”) ¢
JIOKaIbHBIM KapkacoMm mporeccopa D4-450 ¢upmbr KOoyo ocyrmiecTBisieTcs depes

MOPT Mpolieccopa Ui nocpeactsom moayis “D4-RM-senymuii”.



¥aaneHHble KapKackl
{no 7 Ha kaHan) ¢ mogynamu D4-RS

KapKachbl
paclKpeHnn

Puc. 3. Opranu3zanus ynajaeHHOTO BBOAA/BbIBOa B KoHTposuiepax DL405.

Kaxneiii momyne D2-RM  mopnepxkuBaeT OJMH KaHAT  yAAJICHHBIX
BBOJIOB/BBIBOJIOB (110 7 KapkacoB). Bce xonTposmepst DL405 nmomnepkuBaioT aBa
moayisi D2-RM (mporieccop D4-450 1utroc kK 3TOMy UMEET MOPT, MOAACPKUBAIOIINAN
yYIAJIEHHBIA BBOJ/BBIBOA). PaccTosiHME yJaleHHBIX KapKacoB OT KOHTPOJLIEpa
nocturaet 1000m (sKkpaHupoBaHHBIA KaOenb “BuTas mapa’) MpU CKOPOCTH OOMEHa
38,4 Kbo.

Takum oOpa3oM, opraHu3alvs yAaJICHHOTO BBOJA/BbIBOJIa 00€CTIEUMBACTCS
aM00 BCTPOCHHBIM B TMPOIECCOpP IMOPTOM, HTparomuM poib '"Macrepa', nm0o
CHEUUATIBHBIMM ~ MOIYJISIMU,  NOIACPKUBAIOIIMMHU  KapKachl  YJaJE€HHOIO
BBO/1a/BBIBO/IA.

Pacnipenenennbiit BBOI/BBIBO/ SBJISIETCS] PA3HOBUIHOCTHIO YAAJIIEHHOTO, C TON
JIUIIb Pa3HULICH, YTO KOJIMYECTBO MapaMeTpoB, KOTOpoe Tpedyercs "nocrars”, Malo
(OT HECKOJBKHX MapaMmeTpoB N0 AecsaTkoB). [loaToMmy perieHue ¢ NnpuMeHEHHEM
KapKacoB YJaJE€HHOTO BBOJA/BbIBOJA, PACCUYUTAHHBIX HA JIOCTATOYHO OOJIBIIOE
KOJIMYECTBO IMAapaMETPOB, MOXKET OKa3aThbCs JAOPOTHM. B CBSI3M C 3TUM HEKOTOPHIC
bupmbI TpeIaraoT cnenuannzupoBanibie pemenus (cucrema Field Control dupmsr
GE Fanuc, cucrema BBoma/BeiBoga FLEX /O ¢upmer Allen-Bradley). Onno u3
pellIeHU pachpesieIeHHOTO0 BBOJAA/BBIBOJIAa - NPUMEHEHHE MHTEIUICKTYaIbHBIX
YCTPONCTB, 00bETUHEHHBIX TTOJICBOW IITUHOM.

Field Control (GE Fanuc) mMeer MOayJIbHYIO KOHCTPYKIHIO M COCTOUT W3

onoka uuTepdeiica mmubl (Bus Interface Unit — BIU),
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0JI0Ka MOJIEBBIX KOHTAKTHBIX YCTPOMCTB (1IaCCH BBOAA/BBIBOIA) U MOJIEBBIX MOTYJIEH
BBOAa/BeIBOZAa. B coctaB BIU Bxogut wunHTEpdeic s COCOUHEHHS C TaKUMU
NOJIEBBIMH XOCT-IIMHAMHU, Kak muHa Genius u FIP. YHuBepcanpHbie 00K MMOJIEBBIX
KOHTAKTHBIX YCTPOWMCTB, KOTOpPBIE MOTYT ycTaHaBiuBaTbcs Ha DIN-pelike wim Ha
[aHEJIM, UMEIOTCS B Pa3IMYHbIX KOH(purypanusx (mo npumeHeHuro). OauH 010K
uHTep(delica IMUHBI MOXET NONAEpXKUBaTh 1O & MOAyJIed BBOAA/BBIBOAA,

oOecnieunBas B cymme 128 Touek.

3.3 KoMMyHHKAIIMOHHBIE BO3MOKHOCTH KOHTPOJLJIEPOB

K mnapamerpaMm KOHTpOJJIEPOB, XapaKTEPU3YIOUIUM HX CIIOCOOHOCTh
B3aMMOJICCTBOBATH C IPYTUMH YCTPOHCTBAMH CHCTEMBI YIIPABICHUS, OTHOCSTCS:

- KOJIMYECTBO U Pa3HOOOpasue MOPTOB B MPOIECCOPHBIX MOIYJISX;

- mupoTta Habopa uHTEepPPEHCHBIX MOAYJIEH U UHTEP(EHCHBIX MPOIECCOPOB;

- TIOAJEPKUBAEMBIE TIPOTOKOJIHI;

- CKOpPOCTh OOMEHa JaHHBIMH U MPOTSHKEHHOCTh KAHAJIOB CBSI3U.

CereBas apXUTEKTypa CHCTEMBI YIIPABIICHUS.

Kaxk nokazano Ha puc. 7, cuctema yrpaBieHUsI TEXHOJIOTUUECKUM TIPOIIECCOM
MPEICTABIISET COO0 MHOTOYPOBHEBYIO CTPYKTYDY.

YcTpolicTBa BEpXHETO YpPOBHS (KOMIBIOTEPHI, KOHIIEHTPATOPHI) Ha CBOEM
YpOBHE OOMEHUBAIOTCS OOJBIIMMH OO0BbeMamMu HHGOpMaUU. ITa HHPOPMAILIUS
3alUIIeHa MEXaHW3MaMH TIOJITBEPKIACHUN W TOBTOPOB Ha YPOBHE IPOTOKOJIOB
B3auMoieicTBUS. [lepechlmaeMblii MAaCCHUB TAHHBIX MOKET OBITh JTOCTYIEH HE TOJIBKO
[IEHTPAITBHOMY YCTPOMCTBY, HO M JIPYTUM y3JIaM CETH 3TOTO YPOBHSA. DTO O3HAYAET,
YTO CETh SIBJISICTCS PAaBHOMPABHON (OIHOPAHTOBOW), T. €. ONPEAETSETCS MOJIEIBIO
B3aMMOJICUCTBUS Peer-to-peer (paBHbIN ¢ paBHBIM). Bpems noctaBku nHbopmarmm He
SBJIICTCSI JOMHUHHPYIONUM TpeOOBaHUEM K OTOM ceTH (peub HAET O JKECTKOM

peaIbHOM BPEMEHH).
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Cerun, obecneunBaronue HHPOPMAIMOHHBII OOMEH Ha 3TOM YpOBHE,
HA3bIBAIOT MH(POPMAIIMOHHBIMH ceTsiMu. Hambomnee spkuM mpeacTaBUTeNIeM ceTen

sToro ypoBHs siBiisiercs Ethernet ¢ mporokonom TCP/IP.

HUHpopmayuoHHaA cemb !' !'

UuHcpopmayuna

Ethernet,
Fast Ethernet

ControlNet, DH+,
Genius, 1/0 Link,
Modbus Plus,
Modbus, FIPIO,
Profibus-DP,
DirectNet

DeviceNet,
Interbus,
ASI, SDS,
HART, FF

X

KoHueBOH MHTennexr. o BeCKOHTaKTHbIH
BbIKNKWY4aTenb OaTYMK ny AaTHYHK

Puc. 7. CeTeBast apXuTeKTypa CUCTEMBI MPABIICHUS.

Certu, oOecrieunBarome WHOOPMAIMOHHBIE OOMEH MEXIY KOHTPOJUIEpAMH,
TATYMKAMUA U UCTIOJTHUTEIBHBIMA YCTPOUCTBAMH, 9aCTO OOBETUHSIOTCS IO OOIIMM
Ha3zBanueM "mpomebinuieHHbie ceth" (Fieldbus mocnoBHO mepeBoauTes kak "moseBas

ceTh").

MX MOXHO pa3fenuTs Ha 1BA YPOBHS:

- YOpaBISIOIIME TNPOMBIIUICHHBIE CETH, pellaliue 3aaadyud cbopa u
00pabOTKM JaHHBIX Ha YPOBHE NPOMBIIUICHHBIX KOHTPOJUIEPOB, YIpaBJICHUS
TEXHOJIOTUYECKUM ITPOLIECCOM;

- TIOJIEBBIE CETH WJIM IIWHBI, 3aJa4M KOTOPBIX CBOJATCS K ONPOCY JTATYUKOB U

YIPABJICHHUIO pA0OTON Pa3HOOOPA3HBIX UCIIOJHUTENBHBIX YCTPOMCTB.
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Ha ceromusmHuii JeHb CIEKTp MPOTOKOJIOB MJisi O00OOWMX JTHX KIIACCOB
MPOMBIIUICHHBIX CeTel (yIpaBisiouue U moJieBbie) M0BoiabHO mupok. CAN, FIP,
Profibus, ControlNet, DH+, Modbus, Modbus plus, Genius, DirectNet, DeviceNet,
Interbus, SDS, ASI, HART, FF u eme HeCKOTbKO AECITKOB TIPOTOKOJIOB
MPUCYTCTBYIOT CETOAHS Ha PhIHKE MPOMBINUICHHBIX ceTeil. Kaxmas u3 cereld umeer
CBOM OCOOCHHOCTU U 00JIACTU TPUMEHEHUSI.

llonesvie wiunwvl

B nmnocnenHue ronbl MposSiBUNIACH TEHACHIMS TMPUMEHEHHs B CHCTEMax
yIpaBJIEHUS] TEXHOJIOTUN CKBO3HOTO CETEBOTO JIOCTYMA: OT MOIIHBIX CYIEPBU3OPHBIX
KOMIIBIOTEPOB U MHOTO(YHKIIMOHAIBHBIX KOHTPOJUIEPOB [0 HHTEIUICKTYalbHbIX
MOJIEBBIX YCTPOMCTB (JIaTYMKH, UCHOJHUTEIBHBIE YCTpOWCTBA U T. m.). [lpu 3TOM
Takas CBs3b JIOJDKHA YJIOBJIETBOPSITH BCEM COBPEMEHHBIM TPEOOBAHUSM TIO
(GYHKIMOHATBHOCTH, HAJAECKHOCTH U OTKPBITOCTH. PacCMOTpEHHbBIE HIKE TOJIEBBIE
IIMHBI MPEAHa3HAYEHBI NI HEMOCPEICTBEHHOTO B3aMMOJCHCTBUSL C yCTPONCTBAMHU
MOJIEBOTO YPOBHSI.

[ToneBbie muHBI (IIMHBI YPOBHS NATYUKOB M HUCIOJHHUTEIBHBIX YCTPOWCTB)
JIOJDKHBI YJIOBIIETBOPSATH ABYM TpeOoBaHMsAM. Bo-miepBbIX, HEOOXOIUMO MepeiaBaTh
JTAHHBIE B COOTBETCTBUU C JKECTKUM BPEMEHHBIM perjiaMeHToM. Bo-BTOphIX, 00beM
JAHHBIX JTIOJDKEH ObITh MUHHUMAJIBHBIM, YTOOBI 00ECIIeUnTh PabOTOCIIOCOOHOCTh CETH
B KPUTHYECKHE MO Harpy3kamM MoOMeHThl. CeTh YpPOBHSI JaTYUMKOB OOECIeYMBacT
HETMOCPE/ICTBEHHBI MHTEPPEIC MEXKIY pealbHbIM TEXHOJOTHMYECKHM IMPOIECCOM U
MIPOMBIILICHHBIMH KOHTPOJIJIEPaMHU.

[lepenaBaeMyto B Takoil ceTd HWH(OpPMALMIO MOXHO pa3leluTh Ha JBa
OCHOBHBIX THNA: JaHHBIE O TMpoIlecce W TapameTpuueckue gaHHbie. O0a Tuma
JTAQHHBIX MPUHIAIHAIBLHO PA3IUYHBI U TPEIBSIBISIOT K KOMMYHUKAIIMOHHON CHCTEME
pa3Hble TpeOOBaHUSI.

JlaHHble O mTpolecce (M3MEHEHHWE COCTOSIHHUS KPaHOB, MEpEKIoYaTeNeH,
YOPaBISIONIMX CHUTHAJIOB M T. I1.) HE SBISIIOTCS CJIOXHBIMHA M, KakK IPaBUIIO,
OTIPENENSIIOTCA  HECKOJbKMMH ~ HWHPOpManuoHHBIMH  OuTtamu. OO0beM  Takou

uH(OpMaIMU HMMEET YETKYI0 TEHJEHLHUIO K cokpamieHuto. COBCEM HENABHO 3TU
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JaHHBIE IJI1 OJHOTO MPOCTOro ycTpoiicTBa 3aHuManu 8-16 Out. Ho yxke ceifuac
pPa3BUTHE TEXHOJOTHH MPUBEJIO K TOMY, UTO C MPOCTEHUIINX TaTYMKOB (IUCKPETHOTO
THUIIA) IPUXOAUT Bcero 1-2 6ura nHbOpMaInH.

JlaHHBIE O TpOLIECCE MMEIOT SIBHO BBIPAKECHHBIM LUKIMYECKHM XapakTep.
bonee Toro, mis peanusanuu 3agad aBTOMATHYECKOTO YIPaBIEHUS HEOOXOAUMO,
4YTOOBI OINPOC KaHAJOB M BbIJauya KOMAaHJI Ha YIOpaBJCHHE MPOBOAMINCH Yepes3
perjlaMeHTUpPYyEeMblE HWHTEpPBajbl BpPEMEHHU. OJTO TaK Ha3blBAEMOE TpeOOBaHHE
JNETEPMUHUPOBAHHOCTH KOMMYHHMKAIIMOHHOM cucteMbl. brarogapss HeOousblIomMy
o0beMy TepelaBaeMbIX JaHHBIX CHCTEMbl TMPOMBIIUIEHHOW CBSI3U CIOCOOHBI
JNEHUCTBUTEILHO YIOBJIETBOPATH BPEMEHHBIM TPEOOBAaHUSAM CO CTOPOHBI PEATbHBIX
IIPOLIECCOB.

[TapameTpuueckue IaHHbIE HEOOXOAUMBI Kak JJII OTOOPaKEHHSI TEKYIIEro
COCTOSIHUS CETEBBIX  YCTPOWCTB (MHTEIIEKTyaIbHBIX ), TaK HU  HX
NEepPENporpaMMUpPOBaHrs. B NPOTHBOMNOJOXKHOCTE  JAaHHBIM O  IpoLecce
napameTpuyeckas MHGopManus He UMEET IUKINYECKOro xapakrepa. JlocTtyn Kk Hei
peanu3yeTcs Mo 3ampocy, B alMKIMYECKOM pexkume. llepenaua mapaMerpudecKux
JAHHBIX TPEOYEeT U peaanu3yeT METO/Ibl CIEeHAIbHON 3aIUThI, & TAKKE MEXaHU3MOB
noatrBepkaeHui. KoMIiekCHbI MmapaMeTpudecKuid OJOK JUIsi MHTEJUICKTYaJbHBIX
YCTPOMCTB 3aHUMAET OT HECKOJIBKHX JICCATKOB OalT /10 HECKOJBKUX COTCH KMIIOOAMT.
B cpaBHeHHH ¢ OBICTPO MEHSIOUIMMUCS JAHHBIMA BPEMEHHBbIE TpeOOBaHUS MJis
nepegayu napameTpoB MOKHO CUUTAaTh HEKPUTHYHBIMU. B 3aBUCMMOCTH OT THna
YCTPOMCTB M TPOTSHKEHHOCTU CETH TpPeOOBaHUS MO BPEMEHH MPOCTUPAOTCS OT
HECKOJIbKHX COTEH MUJUTUCEKYH/ 10 HECKOJIBKUX MUHYT.

IIpomoxkonvl nonegvix wiun

SDS (Smart Distributed System) - cucreMa BBOJ1a/BBIBOJIA C pacpeICICHHOM
JIOTMKOH, TpeyokeHHass kommanuern Honeywell ams  moctpoenust  cereid,
00bEeTUHSIOMNX MeprudepHiiHbIC YCTPORCTBA Pa3IMYHBIX IPOU3BoANTENEH (pHC.8).

Ota ceTh MO3BOJISIET paboTaTh C TAKUMHU YCTPOMCTBAMHU BBOJA/BBIBOJIA, KaK
KOHIIEBBIC  BBIKJIFOYATENH, (POTORIEKTPUUECKHE U OECKOHTAaKTHBIC JIaTYUKH,

MO3ULIMOHEPDI, U OCYLIECTBISATH OOMEH MH(pOpMaell Ha BBICOKUX CKOPOCTSIX.
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IIpenmyiecTBa cerTu:
- OJIHa W Ta %€ CeTh JIsI KOHTPOJUIEPOB U UCTOYHUKOB HH(POPMAIIH;
- IIUTaHHUE OCYLIECTBIISIETCA IO MPOBOJAM CETEBOIO Kabes;
- JMarHoCTHKa Ha ypOBHE (PU3NYECKUX YCTPOICTB;
- BpeMs NPOXOXKACHUS JAHHBIX M0 CeTU MOKeT focturarth 0.1 Mc.

XapakTepucCTUKA CETH.

Jlnmuna mmmuel - | CKOpoCTh JInvHa oTBeTBICHUA Hucno yCcTpoincTs
30.5m 1 Moéut/c 0.9m 32
121.9m 500 Kbut/c | 1.8M 64
243 .8 M 250 Kout/c |3.7w™m 64
487.7 M 125 Kout/c | 7.3 m 64
DL405 KOHUeBOMW 3aBKKA BecKOHTaKTHBIN
¢ moaynem SDS BbIKNOYaTeNb AaTyMK
O
\ .f-%.
L
- |
KaHan ceA3K ANMHOK A0 450m Jarnywka
Puc.8.

[lepudepuiinpie yCTpoiicTBa MOAKIIOYAIOTCS K MacTep-moaymo SDS
OoObIYHBIM 4-X TpOBOAHBIM KaOenem (puc. 8). Takum obGpazom, momynr SDS
3aMEHSET CTaHJApTHbIE MOAYJM BBOJA/BbIBOJA, oOecreuuBasi MOAKIOUeHHE 64
JMCKPETHBIX BXOJOB WJIM BBIXOJOB (pacrpesesieHHbd BBOJ/BBIBO). B Kapkac
nporeccopa DL405 (Koyo) MokHO ycTaHaBIMBaTh 10 8 BeAyux moayiaed SDS (mo
512 agpecaToB Ha IpoIIECCOP).

[lepBbie mpoayKThl, paboTaroiue 1Mo TexHoioruu ASI|, BBIIUIM HAa PBHIHOK
1993 romy. CerogHsi 3Ta TEXHOJIOTUS TMOAJAECPKUBACTCA PSAAOM H3BECTHBIX (UPM:
Allen-Bradley, Siemens, Schneider Electric u mp.

OcHoBHas 3ajada d3TONM CETH — CBS3aTh B E€IUHYI0 HH(POPMAIMOHHYIO
CTPYKTYpPY  YCTpPOWCTBA HIDKHETO YPOBHS  aBTOMATHU3MPYyEeMOro  Tpoliecca

(poTodNEeKTpUUECKUE JATYUKHU, WCIOJHUTEIBHBIE YCTPOMCTBA, pelie, KOHTAKTOPHI,
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€MKOCTHBIE€ TIEPEKIIIOUATENIH, TPUBOABL, CTAPTEPHI U T.I1.) C CUCTEMOUN KOHTPOJIEPOB.
Oto moaTBepxkaaeTcs U HazBanueM cetn - ASI (Actuator Sensor Interface).

ASI-uaTepdeiic Mo3BOIAET uUepe3 CBOM KOMMYHHUKAIMOHHBIE JIMHUM HE
TOJIBKO TIepelaBaTh JaHHBIC, HO W ToABoauTH mutanue (24 VDC) k matumkam u
UCIIOJIHUTENbHBIM YCTPOMCTBaM. 371€Ch UCIOJIb3YETCsl MPUHLHUIT MOCIIeI0BATEIHLHON
nepepaun Ha OaszoBoil uactote. MHMOpMAIMOHHBIA CHUTHAT MOAYJIHPYETCS Ha
MUTAOIIYIO YacTOTY.

K omHOMy KOHTpoiiepy MOXHO MOJKIOYMTh a0 31  ycTpolcTsa.
[IpotspkennocTs cermMenTa ASI-mmHBI MOXKeT pocturath 100m. 3a cyeT penuTepoB
JUTUHY CETH Y YHUCJIO Y3JI0B MOXKHO yBeIU4YuBaTh. Tomnonorueit ASI-cetu MoxkeT ObITh
IIMHA, 3B€3/1a, KOJIBLIO UJIK JEPEBO C UKIIOM ompoca 31 y31a 5 mc.

OcHOBHOI Ka0enb NpeAcTaBiIseT co00M MITOCKUN (HE SKpaHUPOBAHHBINA U HE
BUTas Napa) JBYKWIbHBIA KaOeJb, HCTIOIB3YIOIIUNACS OJTHOBPEMEHHO ISl OCHOBHOIO
nutanus (24 VDC) fJaT4ukoB MW UCIOJHUTEIBHBIX MEXaHU3MOB HM IS
NOCJIEIOBATEIBHOM Nepeiadyu TBOMYHOW MH(pOpMAaIMK cOOopa aHHBIX C YCTPOWCTB,
MOAKIIFOUECHHBIX K IIUHE.

HexoTopbie KOHTpOJIIEPHl MOAJNECPKUBAIOT MOAYJIM MacTepa MmuHbL ASl,
KOTOPBIE YNPABISIOT NEPEAAvYeil JAHHBIX MEXKIY Pa3IMYHBIMU KOMIIOHEHTAMH IIUHBI
AS| u neilicTByeT Kak TOYKa TMOJKIIOUEHUS MIHHBI K yrpasistomeMy (host)
KOHTPOJIIEPY.

Kontponmnep B Takoi ceTd Wrpaer pojib MacTepa, a mnepudepuitHbie
YCTPOMCTBA - TOJYNHECHHBIX.

MakcumanbHbIld 00beM JaHHBIX ¢ omHOTO ASI-y311a — 4 OuTa.

Ha puc. 9 xourtpomaepsr Micro (Schneider Electric) B3aumozeicTByOT ¢
NoJIEBBIMU ycTpodcTBamMu 10 1mmHEe ASI|. OyHKUMM Benylero o0ecneyrBaroTCs

unTepdericapiM Mmoaynem SAZ 10.
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TSX 37 (Micro) ¢ moaynem
SAZ10 (ASl-Beaywnn)
@ ASl-lWwnHa
MNuTaHune Jr -
WNHBI ™
b i
Datyumk Y 30 ]

Puc. 9.

HART- npoTtoxo:n

Od4eHb MEPCIEKTUBHBIM TEXHUYECKH W BBITOIHBIM 3KOHOMHYECKH SIBIISIETCS
B3aMMOJICHCTBHE MHTEIJIEKTYaJIbHBIX MPUOOPOB ¢ KOHTPOJJIEpaMU depe3 LUPPOBYIO
MOJIEBYIO MIMHY. JTO MCKIIIOYAET UCKAKEHNE HU3KOBOJBTHBIX aHAJIOTOBBIX CUTHAJIOB
B LICTIAX CBS3M KOHTPOJUIEPOB C AATUYMKAMHU, CYIIECTBEHHO YMEHBIIAET PAacXoJbl Ha
KaOeNbHYI0 TPOAYKIMIO, IMO3BOJIAS K OJHOM IIMHE MOAKIIOYaTh HECKOJIBKO
npudopoB. Takyro Bo3MokHOCTH npegoctasigier HART-niporokont.

[Mpotokon HART  (Highway Addressable Remote  Transducer),
paspaborannbiii (upmoit Rosemount Inc. B cepeaune 80-X Toa0B, peaqu3yer
u3BecTHbIN ctangapT BELL 202 FSK, ocHoBanHbIii Ha TexHOMOTHU 4 — 20 MA.

Cranpmapt BELL 202 FSK - 3T0 KOOuMpOBKa CHUTHaJIa METOJOM YacCTOTHOTO
casura st oOMeHa naHHbIMM Ha ckopoctu 1200 boxn. Curnan HakiaabIBaeTCs Ha
aHAJIOTOBBIM M3MEPUTENbHBIN curHan 4—20 MA.

CxeMa B3aUMOOTHOIICHHN MEXIy Y3JIaMH CETH OCHOBaHAa Ha TPHUHIIUIIC
Master/Slave. B HART-cetu moxeT npucyrcTBoBaTh 10 2 Master-y3ioB (00BIYHO
onuH). Bropoii Master, xak mnpaBmio, OCBOOOXKIECH OT MOAAEPKAHUS IUKIOB
nepefaud M UCHOJb3yeTCs Il OpraHu3aluy CBS3U C Kakoi-mubo cucremMoi
KOHTpOJIsI/0ToOpaskeHust JaHHbIX. CTaHJapTHAS TOTOJIOTHS — «3B€3/1a», HO BOZMOXKHA
U IIMHHAS opranu3anus. JJis nepegaun JaHHbIX 10 CETH UCTIOIB3YIOTCS JIBA PEKUMA!

- acHHXpOHHBIH: o cxeme «Master-zanpoc/ Slave-orBer» (OAMH MK
ykinaaeiBaercs B 500 mc);

- CHUHXPOHHBINA: TMACCHUBHBIC Y3JIbI HEMPEPHIBHO TMPEAalOT CBOU JIaHHBIC

MacTep-y3iy (Bpemsi OOHOBJIEHHS JaHHBIX B MacTep-y3ie - 250 - 300 mc).



41

OcHoBHble mapametpsl HART-nipoTokosna:

- IJIMHA MOJICBOM IIMHBI - 1.5 KM;

- CKOPOCTh Mepenaun JaHHbix - 1.2 Ko6/c;

- YICJIO MPUOOPOB HA OJIHOM mIKHE - 70 16.

HART-npoToko: mo3BoJsier:

- MPOBOJUTH YAAIICHHYIO HACTPOWKY JaTYMKOB Ha TpeOyeMbIil auMamna3oH
U3MEpEHHS uepe3 MOJIEeBYIO IUHY;

- HE MOJBOJIUTH K JIATYMKAM OTACJIbHbIC JIMHUH SJICKTPONUTAHUS U HE UMETh
B HHUX OJIOKOB MHTaHHS (DJIEKTPONHUTAHUE pEATU3yeTCs OT OJIOKOB IHTAHMS
KOHTPOJIEPOB Uepe3 MOJIEBYIO MIUHY);

- YBEIMYUTh MHGOPMAIIMOHHBIA TOTOK MEXIYy KOHTPOJUIEPOM H
npudbopamu,

IPY HAIMYUHU CAaMOJIMATHOCTHKY B MPUOOpax mnepeaaBaTb COOOUIECHUS O

HEUCIPABHOCTSX IO MOJIEBOM IIMHE, a J1ajlee - OrepaTopy.

Fieldbus Foundation.

Fieldbus Foundation - HekomMmepueckas opraHu3aims (co3maHa B 1994
roay), kortopas oObeguHser Oosiee 120 BeAymUX MHUPOBBIX TMOCTABIIUKOB WU
KOHEYHBIX MOJIH30BaTEICH CHUCTEM YIPABJICHHS TEXHOJOTUYECKUMH MPOIECCAMU U
aBTOMATH3allUU MTPOU3BOICTBRA.

B 1996 rony Obuia paszpaboTaHa moseBass IIMHA, KOTOpas HCIHOJIb3YET
moaudukamuio crangapra [EC1158-2 ans ¢usznueckoro ypoBHS U KOHIIETITUIO
PROFIBUS mns npukmagHoro ypoBHs. IIporokon Foundation Fieldbus (FF)
IPEJCTaBIsIeT COOOM OTKPBITYIO, BHEAPECHHYIO B MPOMBIIIJICHHOCTH TEXHOJIOTHUIO,
KOTOpasi JaeT TOJb30BATENIIM BO3MOXXHOCTh MPUMEHSTH Jy4YIllU€ B HACTOSIIIHN
MOMEHT TIOJICBBIC YCTPOWCTBA Pa3UYHBIX TMOCTABIIMKOB W HE TPUBSI3BIBACT UX K
KaKOMY-TO OIpeIeICHHOMY MPOU3BOAUTENIO.

Fieldbus mpencraBnser coboit nokanpHyo ceth (JIBC), obGmamaromryro
BO3MOXKHOCTBIO PaclpeeisiTh yINpaBieHUE MO BCEW CETH. YTMPaBICHHE MPOIECCOM

BKJIFOYaeT B ce0s pasnuuHbie (GYHKIUUA: KOHPUTYPUPOBAHHUE, KaTUOPOBKY,
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MOHHUTOPUHT, JTUArHOCTHKY, @ TaKXXE€ PETUCTPALUIO COOBITHH, MPOUCXOIAININX B
pa3IMYHBIX y3JIaX MPOU3BOJICTBEHHON CHCTEMBI.

B cooTBercTBUM € MHOTOYpOBHEBOM MOJENBIO OTKpBIThIX cuctem (OSI)
IPOTOKOJ TOJIEBOM IIMHBI KCIOJIB3YeT ypoBHU 1, 2 u 7 (ypoBeHb (PHU3UUECKHX
YCTPOMCTB, ypOBEHb KaHaIa CBA3M M cniendukaius hopmara COOOIICHHMI).

Foundation Fieldbus umeer 2 ¢puzndeckux ypoBHS:

- ¢usnueckuit ypoBenb H1 FF (Meanennsiit), obecrnieunBaronuii pabouymo

ckopocTth 31,25 Kbut/c;

- ¢usnueckuit ypoBeHb H2 FF (ObicTpbIif), oOecneunBaromumii padbouyio

ckopocTb 10 1 Mowur/c.

- Haumbonee pacnipocTpaHeHHas TOINOJIOTUs NoJeBOM muHbl FF - mmHHas

(puc.10) u gpeBoBUTHAS.

I BeicokockopocTHoM Ethernet H2

o
CermeHT FF H1 (80 16 NnpuGopos)

2!
MHTennekTyaneHbIe YCTPOWUCTBA
CermeHT FF H1 (a0 16 npubopoe)

O, & O

|_ MHTennekTyanbHble YCTPOWCTEA

Puc. 10.

OcCHOBHBIE IPEUMYIIIECTBA!
CHIKEHUE KaUTAIBHBIX W MMPOSKTHBIX PACXOI0B:
- YMCHBIIIEHHUE KOJUYECTBA 000PYAOBaHUS;
- yMEHbIIIEHHE KOJMYeCTBa Kabeei;
- YCKOpEHHE IMyCKO-HaJIaaKu (aBTOMaTU3HPOBAHHOE
- KOH(UTYpUPOBaHHE NATIYMKOB ¢ Tomoisio [10);
- YOpOIlEHHE YepTeKeH U YMEHBIIICHHE BPEMEHH Ha UX pa3paboTKy;

- YCKOpeHHuE pa3pabOTKHU KOH(UTYpaIuu;
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- YNPOIIEHHWE MOHTAXA.
[ToBbIlIEeHHE CTAOMIBHOCTH IIpOLIECCa.
YBenuueHue BpeMeHU HEMPEePhIBHOM paboThI Ipoliecca.
CHMIXeHHe pacxoJ0B Ha OOCITYKUBAHHUE U HKCILTyaTaIHIO.

Ynpasnarowue cemu.

Knacc 3amau, pemaeMbIX STHMU CETSAMH, CBOJUTCS K aBTOMATHU3AIUU
KOHKPETHBIX TEXHOJIOTHYECKUX TporieccoB. OTCIO/Ia BHITEKAIOT U COOTBETCTBYIOIINE
TpeOOBaHMUS:

- CKOpOCTh II€pe/layu, YAOBJIETBOPAIOIIAs 3aa4aM PeaabHOr0 BpEMEHHU;

- 00beM Mepe1aBacMbIX JaHHBIX;

- TPOTSHKEHHOCTH CETH;

- JIONYCTHUMOE KOJUYECTBO Y3JIOB;

- TIOMEXO3alIUIIEHHOCTH U T. II.

IIpOTOKOJIBI YITPABIISIOIIMNX CETEU

CeroaHsIHss CUTyalllsl HA PhIHKE MPOMBIIIJICHHBIX YIPaBISIONINX CETeH -
aro ControlNet, PROFIBUS, Modbus, Modbus Plus, DH+, DirectNet, FIPIO,
Remote 1/O u wmHorme npyrme cetu. DTO CETH YpPOBHS KOHTPOJUIEPOB H
TPaJMIIMOHHOTO BBOJIA/BhIBOJIA (MOJyNbHOTO). Kaxkmas w3 HUX HMEET CBOH
OCOOEHHOCTH U 00JIaCTU MTPUMEHEHUS.

[TpoToxon MODBUS moxHO Ha3BaTh HanboJiee pacIpOCTPAaHEHHBIM B MUPE.
Jlns paboThI CO CBOMMHM YCTPOMCTBAMHU €T0 HUCMOJB3YIOT JAeciaTku ¢hupM. [Iporokon
MPUBJIEKAET TPOCTOTON JOTHUKM M HE3aBUCUMOCTBIO OT Tuma uHTepdeiica (RS-232C,
RS-422, RS-485 wnm ke TokoBas metis 20 MA).

[Tpotokon padoraer mo mnpuHiMmy Master/Slave (Bemyiuii-BeIOMbIii).
Konurypaius Ha ocHOBE 3TOTO MPOTOKOJA MpeArnoaraeT Haauuue ogHoro Master-
y3na u 1o 247 Slave-ysnos. Tombko Master uHHIMUPYET MUKIBI OOMEHA JTaHHBIMHU.
CyuiecTByeT JiBa TUIA 3apPOCOB:

- 3ampoc/oTBeT (aapecyeTcs TONIbKo oauH u3 Slave-y3nos);

- mMpokoBewarenbHas nepegadya (Master yepes BeicTaBieHue aapeca ()

oOpariaercst KO BCEM OCTAJIbHBIM y3JIaM CETH OJHOBPEMEHHO).



ModbusiTCP Modbus/TCP
Master1 Master 2 Modbus/RTU - Slave

APM
| aucnertyepa CeTb Ethernet
| Wnos I LWnio3
| 01 5905 1 5905
| RS-232 RS-485
|
|

Ha puc. 11 npuBeneH mnpumep B3aUMOJEHCTBUS  KOHTPOJUIEPOB
SCADAPack/Slaves uepe3 untepdeiic RS-485, ncnonp3ys craHAapTHBIN MPOTOKOI
oomena Modbus. s cBsi3u kouTposuiepoB SCADAPack ¢ pabodeii cranmue yepes
cethb Ethernet ucrnonp3oBan Moayis/mumo3 Ethernet 5905.

[Mpotokon PROFIBUS (PROcess Fleld BUS) paspabotan B ['epmanmum.
Cranpapt nporokona omnucbiBaeT ypoBHU 1, 2 m 7 OSI-momenun. B PROFIBUS
UCIIONIL3YEeTCSl THOpUIHBIA MeTon jaocTyna Master/Slave um jaerneHTpanu3oBaHHAs
npoleypa nepenaun mapkepa. Cetb MOXKET cOCTOSTh U3 125 y370B (4 cerMeHTa 1o
32 y3na), u3 kotopeix 32 MoryTt ObITh Master-yznamu. Anpec 0 3ape3epBUpOBaH 1Jis
pekrma MUpPOKoro Bemanus. B cpene Master-y3nos mo Bo3pacTarnuM HOMEpam
y3JI0B TIEpelaeTcs MapKep, KOTOPbIA MPENOCTaBIsSET TMPaBO BEICHUS IIMKIIOB
YTCHUS/3aUCH Ha IMWHE. Bce IMKIBI CTPOTO perjIaMEeHTHUPOBAHBI IO BPEMEHH,
OpraHM30BaHa TPOJyMaHHas cucTema TaiM-ayToB. [IpoTokos Xopomio pazpemraer
pa3HoOOpa3Hble KOJUTM3MKM Ha ImuHe. HacTpolika BceX OCHOBHBIX BpPEMEHHBIX
nmapaMeTpoB UIET IO CIIEHAPHIO MOJb30BaTenss. Pabodas ckopocTh nepesaun MOXKET
ObITH BEIOpaHa B quamnasone 9,6-12 000 Kout/c.

[Ippy mOCTpOEHWM MHOTOYPOBHEBHIX CHCTEM aBTOMATH3alMM  YacTO
BO3HHMKAIOT 33J1a4dl OpraHu3alud WH(OOPMAIMOHHOTO OOMEHa MEXIy YpOoBHsSMHU. B
OJTHOM CiIy4ae HEOoOXOoIUM OOMEH KOMIUJIEKCHBIMU COOOIIECHUSIMA Ha CPEIHHX
cCkopocTsix. B japyrom - ObICTpbIi OOMEH KOPOTKMMH COOOIICHUSMU C
WCITOJIb30BAaHUEM YITPOIIIEHHOTO MPOTOKOJIa 0OMeHa (YypOBEHb AaTYUKOB). B TpeTbeM

TpebyeTcsi paboTa B OMACHBIX y4acTKax MPOU3BOJICTBA (HedTera3oBble TEXHOJIOTHH,
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XUMHUYECcKoe Mpou3BoAcTBO). st Bcex atux cinydaeB PROFIBUS umeer pemienue.
[Ton oOmmM Ha3BaHMEM MOHHUMAETCS COBOKYMHOCTH TPEX OTIEIBHBIX MPOTOKOJIOB:
PROFIBUS-FMS, PROFIBUS-DP u PROFIBUS-PA.

[Iporokon PROFIBUS-FMS nosiBuiics nepBbIM U ObLI NMpPEJHA3HAYEH I
paboOThl Ha TaK Ha3bIBAEMOM ILIEXOBOM YPOBHE. 3]1eCh TpeOyeTCsl BBICOKAasl CTEIECHb
(YHKIIMOHAJIBHOCTH, U 3TOT KPUTEpUN BakHee KpUTepusi ckopocTu. OCHOBHOE €ro
Ha3Ha4YCHHE - Tiepeada O0JIbIINX 00HEMOB JaHHBIX.

B 3agavax ympaBieHus, TpeOyIOUIMX peaTbHOTO BPEMEHH, Ha MEPBOE MECTO
BBIJIBUTAETCS] TAKOM MapameTp, Kak MPOJOLKUTENbHOCTh IUKIIA UHBL. Peanuzanus
nportokosna PROFIBUS-DP npgaer yBenuueHne TPOM3BOAUTEIBHOCTH  IIWHBI
(Hanpumep, ans nepepaud 512 OUT JaHHBIX, paclpeAeNeHHBbIX MO 32 CTaHIUAM,
TpedyeTcs Bcero 6 Mc).

[Iporokon PROFIBUS-PA - 5310 pacmmupenne DP-mporokona B uactu
TEXHOJIOTHH Iepeaadn, OCHOBaHHOW He Ha RS-485, a Ha peanusanuu craHpapra
IEC1158-2 nnsi opraHu3anuu mepenadd BO B3pPHIBOOMACHBIX cpernax. OH MoxeT
WCITOJIB30BAThCSL B KAUECTBE 3aMEHbI CTapOM aHajioroBoil TexHonoruu 4-20MA. s
KOMMYTAlldd YCTpPOWMCTB HYy)XKHa BCEro OJHA BHTas TMapa, KOTOpas MOXET
OJTHOBPEMEHHO HUCIOJIb30BaThCSA U JJIs1 MH(OPMALMOHHOIO OOMeHa, W JJIs MOABOJA
NIUTaHUS K YCTPOKWCTBAM MOJIEBOTO YPOBHSI.

[Iporokon PROFIBUS-DP  mongepxuBaeTcsi yCTpOWCTBAMHU  pPa3HbBIX
npousBoauTeneit. s KOHTPOJUIEPOB KOMITAHUKM SIEMENS 3TOT MPOTOKOI SBISIETCSI
ocHOBHBIM (puc. 12). HexoTopsie koHTposuiepsl cemeictB S7-300 u S7-400 umeror
BcTpoeHHBIH mopT PROFIBUS-DP, apyrue B3anMoaelcTBYIOT ¢ CEThIO MIOCPEACTBOM

KOMMYHHKAITHOHHBIX IIPOLECCOPOB.
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Mporpammatop [MaHenb onepatopa

PROFIBUS

YcTponcTEa Hﬂ’

nonesoro ypogHAa S7-40 S7-300 S7-200
Puc. 12.

Hugpopmayuonnas cemo Ethernet,

Ethernet - 3To okanbHas ceTh JijIs OBICTPOTrO PAaBHOMPABHOTO (OJHOPAHTOBAs
ceTb) oOMeHa uHGOpMaIMEl MEXIy KOMIBIOTEpAMH U JPYTUMHU YCTPOMCTBAMU
(KoHTpOJIIIEpaMu HIKHETO YPOBHS, OOJIBIIUMU KOHTpOJUIEpaMU —
KOHIIEHTpaTopaMu). B kauecTBe PU3NYECKUX CPEACTB CBSI3U UCTOIB3YIOTCS TOJICTHIM
KOoaKCHaIbHBIA KaOenp 10BaseS, Tonkmii koakcwanbHbI KaOensr 10Base2, Buras
napa 10Base-T, onroBosnokno 10(100)Base-F. Ckopocts oOmena 1o cetu - 10 M6og
(100M6on).

[IpoTsxkeHHOCTH ceT Ha BUTOM mape - 1o 100 M, Ha cnennanu3upoOBaHHOM
ontoBojIoKHE - 10 2800 M. KonurdecTBo y3710B ceTH (pabouux CTaHIIHM, CEPBEPOB U T.
11.) OTNIpEAeNAeTCS MHOTUMU (DaKTOPaMHU U MOKET JOCTUTaTh HECKOJIbKHUX JECATKOB.

DTa JoKajdbHasl CeTh MCIOJB3YeTCs B TOM Ciydae, KOrja B CUCTEME HUMEIOT
MecTO OoJiblliie TOTOKM HH(OpMaIu, a TakkKe MPU HEOOXOJUMOCTH CO3JIaHUS
MHOTHUX TOJIb30BaTEbCKUX Y3JIOB (pabourx, WHKUHUPUHTOBBIX CTaHIUN, CEPBEPOB
U T. JI.) B CETH.

BOAbIMHCTBO KOHTPOJUIEPOB CcpeHEdl W OOJIBIION MOITHOCTA HMMEIOT
BO3MOXKHOCTh B3aumojiericTBus ¢ Ethernet vepes BcTpoeHHBIE TOPTHI MPOIIECCOPOB
WJIM TIOCPEACTBOM MHTEP(PEHCHBIX MOTYIICH.

Jaxe wmukpokoHTpoutepsl MicroLogix 1200, MicroLogix 1500 dupmsr

Allen-Bradley moryr ObITh mojkiroueHbl k cetn Ethernet uepes untepdetic 1761-
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NET-ENI. Orot unrepdeiic moaaepKuBaeT MOHUTOPUHT MPOTPaMM U UX 3arpysKy,
cOOp JaHHBIX U PaBHOINIPABHBIN 00MEH WH(pOpMaIIHEH.

A mporieccopbl kouTposuiepoB cpeaer mouHoctu PLC 5/20E, PLC 5/40E u
PLC 5/60E cuaOxensl BcTpoeHHBIM moptoMm Ethernet. Kpome Toro, B cucreme
umeeTcst Mmoayib uatepdeiica Ethernet (1785-ENET) mns kourpomiepos PLC 5.

[Tnarpopma xoutposuiepoB ControlLogix Toi e KOMIIaHMHM pacroJaraet
uaTepdericapivu Moxyisimu 1756-ENET/ENBT - 1 mopt, 10 Mout/cex (ENET),
10/100 Mout/cex (ENBT).

KonTpomnepsr cemerictea Quantum (Schneider Electric) moamepxuBaroT ceTh
Ethernet TCP/IP nocpenctBoM uHTEphEHCHBIX MOTYJICH:

- 140 NOE 211 00 - 2 nopra (mepemnatdyuk ¥ MPUEMHHUK) C MPOTOKOJIOM
10BASE-T, BuTas napa, CKOpoCTh nepeaayu Aanubix 10 Mout/cek);

- 140 NOE 251 00 - 2 nopra (mepematdyuk ¥ NPUEMHHUK) C MPOTOKOJIOM
10BASE-FL, onToBOsI0KHO, CKOPOCTH Niepeiaun JaHHbIX 10 Mout/cex).

Kontpomtepsr  cemeiicte  S7-300 um  S7-400 (xkommanms — Siemens)
nojyiepkuBaoT ceth Ethernet yepes xomMyHmkanmoHHbie mporieccopbl CP 343-1
TCP u CP 443-1 TCP.

Kontpomnepsr cemetictea 90-70 xommanuun GE Fanuc umeroT pasbem s
MOJKJTFOUEHHUST MPUEMoINepeaTdiKa JoKkaabHOH cetu Ethernet, obecneunBaromero
BBICOKOKAUECTBEHHYIO CBSI3b MEXIYy KOHTPOJIJIEPAMHU.

Kommynukarmonnsiii  nporeccop  MCP-T  (Motorola  Communication
Processor) mpenHasHaueH Ui B3aMMOJCHCTBHS C JIOKaJbHOH cerhio Ethernet mo
npotokosty TCP/IP. Moxer ciayxutrb mMoctoM Mexay cerbto Modbus u cetbro

Ethernet mpu 6osbpIMX 00BEMax MeperaBacMoil B CeTH HH(DOPMAITUH.
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4 OcnoBHble SCADA-IpoayKThI HA POCCUIICKOM PBHIHKE.

B mHactosiiee BpeMs Ha POCCHUHCKOM pBIHKE MPEACTABICHO HECKOJIbKO
necaTKOB  3apyOexxHbix u  oredecTBeHHbIX SCADA-mpoaykroB. Hekoropsie
3apyoexubie SCADA-cUCTEMBI, U3BECTHBIE B MUPE, Ha POCCUICKOM PBIHKE MOKa HE
npeacrasieHbl (Hampumep, Cube, Panorama, Cimview u ap.). Ho sra cutyanus
MOKET B JIO00OH MOMEHT HW3MEHHUTHCS, KaK JTO MPOM3OLLIO0, HAMpHUMEp, C
aBctpanuiickoit SCADA-cuctemoii Citect: cuctema 3aBoeBasia pbIHOK FOro-
Boctounoii A3uu u Amepuku, B EBporie poct ee npoaax cocraBun 30% B roj, a B
Poccum oHa Oblma HeM3BeCTHA, TOKa poccuiickas (upma-auctpuoObtoTrop RTSoft He
Hayajia paclipoCTpaHEeHUE CUCTEMbI Ha POCCUIMCKOM pPBhIHKE.

B Poccun cerogus Hanbosee nomysipHsl crneaytoiue 3apyoexusie SCADA-
MaKeThlI:

— In Touch (Wonderware, CIIIA)

— 1FIX (Intellution, CIIIA)

— SIMATIC WiInCC (Siemens, I'epmanust)

— Citect (Ci technologies, Asctpanus)

— RTAP/plus (HP, Kanazna)

— Wizcon (PC Soft International, M3panib-CIILIA)
— Sitex u Phocus (Jade SoftWare, BenukoOpuranuist)
— Real Flex (BJ Software Systems, CIIIA)

— Factory Link (US Data Corp., CIIIA)

— View Star 750 (AEG, I'epmanust)

— PlantScape (SCAN 3000) (Honeywell, CIIIA)

OteuectBennbie  SCADA-mporpaMMbl Il  TIEPCOHATBHBIX KOMIIBIOTEPOB
NOSIBUJIMCH B Halled cTpaHe B Hadane 90-X roloB ¢ yX€ NPUBBIYHBIM |0-1eTHUM
3ama3plBAHUEM B 3TOM 00JIACTH, OCOOCHHO YCUJIEHHBIM JOJTO MPEOI0JIEBABIINMCSA
HEJIOBEPUEM K HAJEKHOCTA M «CEPBE3HOCTW» JTHUX cucTeM. Baauane Ha IIK

CO3JJaBajiuCh IIpOrpaMMbl IIOJ KOHerTHBIﬁ OOBEKT W JIMIIb 3aTE€M IIOSBHJIHCH
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YHUBEpPCAIbHBIC peImIeHus. B Hacrosee BpeMsl HMMEETCsl OKOJO  JEeCsTKa
oreuecTBeHHBIX SCADA-makeToB. BoT Hanbosee n3BeCTHRIE U3 HUX:

— TRACE MODE (AdAstra, Mockga))

— CKAT (Lentpnporpammcucrem, TBeps)

— CAPI'OH (HBT-ABromMaruka)

— VNS, GARDEN, Vis-a-Vis (MaCAT)

—  VIORD («®uopa»)

— RTWin (SWD - Cucremsr Peansnoro Bpemenn)

— 30H/J (ACYTII [Iporpamma).

4.1 UHTErpMpoOBaHHBII NaKeT KOMIUIEKCHOH aBToMaTu3anuu InTouch

SCADA-cuctema InTouch cumrtaercs camoii mpomaBaemoit B mupe. OHa
nMmeet 6ostee 200 000 nHCTAIUIAINIA.

HenaBHo mosiBuitack yxe BochbMast Bepcus nakera — InTouch 8.0.

InTouch sBusiercss TEpBBIM  TPOAYKTOM, TONYYHUBIINM  CepTUDUKAT
coorBercTBUs Ha coBMectumocTh ¢ Windows XP ("Designed for Windows XP”) ot
Microsoft.

[Mporpammusiit maket INTouch, kak mo6oit SCADA-makeT, COCTOUT U3 JIBYX
OCHOBHBIX KOMIIOHEHTOB - cpeAbl pa3pabOTKH M cpeibl ucnojiHeHus. B cpene
pa3pabOTKM  CO3JAIOTC  MHEMOCXEMbI, ONPEAENSIOTCS W MPUBS3BIBAIOTCS K
anmapaTHbIM  CpPEJCTBAM BXOJHBIE U BBIXOJHBIE CUTHAJIBI W  IapaMeTphl,
pa3padaTbIBalOTC AJITOPUTMbl YINPABIECHUS W HA3HAYAKOTCS IpaBa OINEPATOPOB.
CoznaHHoe TakuM 00pa3oM MPHIIoKEeHHE (HYHKIIMOHUPYET B CPEJIe UCTIOTHEHMS.

Jist  Toro 49TOOBI TMPUJIOKEHHE MOTJI0O OOMEHHUBATHCS JAHHBIMU C
anmnapatrypoi, HeoOXOJUMO HCIIOJIb30BAHUE TPETHEr0 KOMIIOHEHTa - OTIEIbHOU
porpamMMbl, Ha3bIBA€MOW CEpBEpOM BBO/A-BhIBOJA. Kak mpaBuio, cepBep BBOJA-
BBIBOJIa OPUEHTHUPOBAH HA HUCIIOJIb30BAHUE C KOHKPETHBIM BUAOM OOOpYIOBaHUA,
TaKUM KakK MPOMBIIUICHHbIE KOHTpOoJIephl. INTOUCh umeeT 00JIbIIOE YKCIIO TOTOBBIX

cepBepoB BBOJa-BhIBojIa - Oonee 600. Ilpm HE0OXOAUMOCTH MOXKHO TaKXKe
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pa3paboTaTh HOBBIM CepBEp BBOAA-BBIBOAA C IOMOIIBI0 HHCTPYMEHTAJIHHOTO
cpenctBa FactorySuite Toolkit. BmecTe ¢ TeM, HCIIONIB3YIOTCS TakKe CepBEPHI BBOA-
BBIBOJIa, pAacCUMTaHHble Ha OOMEH JIaHHBIMH COTJIaCHO  OIpPEJEICHHBIM
NPOMBINUICHHBIM ~ CTaHAapTaM, M  KOTOpble MOIYyT paboTaTb €O BCEMHU
KOHTPOJUICPAMHU, YIOBJICTBOPSIONIMMUA 3TOMY cTaHaapty (Hampumep, Modbus,
ProfiBus, DeviceNet u np.).

ApXUTEKTypa cUCTEMBI U 0a3bl JaHHBIX PEAIBHOIO BPEMEHHU.

InTouch MOXXHO WUCMONB30BaTh KaK Ha OTICIBHBIX MAaIllMHAX, TaK W B
pacnpeneseHHON KIMEHT-CEPBEPHON apXUTEKTYPE.

ba3za naHHBIX peanbHOr0 BPEMEHHM TAaKK€ HMMEET KIHEHT-CEPBEPHYIO
apxuTekTypy, OHa BeIeTcs TOJIbKO Ha CEpBEPE M HE KOIHPYETCs Ha KIMEHTCKUE
CTaHIUU.

HcnomaurenpHas cucrema InTouch mopmepkuBaer 0a3y JaHHBIX TEKYIIHX
3HAYEHUU Ipolecca. DT 3HAYEHUE MOTYT OTpaXkaTh 3aJaHHbIE TOYKUM KOHTPOJIA
YCTPOMCTB, MPEACTABIAIONIME MMapaMeTpbl (PU3HUECKOTO OO0BEKTa, WJIM TOUKH,
NPEJCTaBISIIOIINE pacueTHblE 3HAYEHUs. 3HAUYEHUs [apaMeTpoB COOMpAIOTCS U
oOpabaThIBalOTC HAa OJHOM WU  OOJbIIEM  KOJUYECTBE KOMIIBIOTEPOB,
UCHOJIB3YIOIINX — PACHpPENETICHHYI0 CTPYKTypy MNpPOTrpaMMHOIO  OOeCHedeHHs.
[TonnepkuBarOTCS  CIEAYIOIIME THIBI JAaHHBIX: IEPEMEHHBIE BBOJIAa-BBIBOJA,
BEILECTBEHHbBIE YHCIIA, LEJble YUCIA, TUCKPETHBIE YMCIa, CTPOKOBBIE NMEPEMEHHBIC
(mpencraBnsier  coOOW  CTPOKY  CHMBOJIOB  jiuHOM 1o 131 cumBona),
cyneprepeMeHHble  (HEeKOoTopas  CTPYKTypa,  ONpeAeNsdmomas  COCTaBHYIO
IIEPEMEHHYIO; CYNIEPIIEPEMEHHASI MOKET COAEpkKaTh 10 64 MEPEMEHHBIX U UMETH 10
2 ypOBHEM BIOKEHHOCTH).

OcobeHHocTH cpenbl pa3paboTKU.

1. Jluramudeckas pa3paboTKa CETeBBIX MPUIIOKCHHM.

JuHamuyeckas pa3paboTka o0OecnieunBaeT LEHTPAIN30BAaHHOE
COIIPOBOKICHUE OCHOBHOM KOIWU mpwiokeHus InTouch ¢ momoripio ceTeBoro
cepBepa. Kaxaplii KIMEHTCKUH y3el JIeJaeT JIOKaJIbHYI0 KOMHIO pa3padaThiBAEMOIo

NpUWIOKEHUs. OJTO oOecreuuBaeT TOJNHOE pe3epBupoBaHue. Ecimu  cepsep
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HEJOCTYIIEH, KIUEHTCKUM y3el MpoJoiKaeT paboTaTh, UCHOIB3YS CBOIO JIOKATbHYIO
KOIUIO npujiokeHust. Korga cepBep CTAaHOBUTHCS JOCTYIHBIM, OCYILIECTBICHUE CBSI3U
C HUM MPOUCXOJIUT HE3AMETHO JIJIS ITOJIb30BATEINS WIIH IIPOTPAMMBI.

Jpyroii BO3MOKHOCTBIO CETEBOM paclpe/eIEHHON pa3pabOTKH SIBIISIETCS TO,
YTO MOJIH30BATEIU MOTYT MOJIy4aTh U3MEHEHHS Ha KIIMEHTCKUX y3Jlax 0€3 OCTaHOBKU
3amymieHHoro mnpwiokeHus InTouch. Cucrema CUTHaIM3HPYeT OMNEpaTopy o
JOCTYITHOCTH M3MEHEHUI B MPUJIOKEHHUH, U ONIEPAaTOpP MOKET MPUHATH UX, KOTJA 3TO
Oyner yaoOno. Ilpu mnpueme, TOJBKO H3MEHMBIIMECS KOMIIOHEHTBHI MPHUIOKEHUS
OyZIyT 3arpy>keHbl 1 OOHOBJIEHBI HAa KIIMEHTCKUX y3J1aX.

1. Momnsiit penaktop QuickScript

C mnomompio penakropa QuickScript mpunoxxenust InTouch moxHO
paclIMpUTh U HACTPOUTH B COOTBETCTBUM CO crelu(puKanue cucrembl. CKpUNTHI
MOTYT OBITh CKOH(UIYpPUPOBAaHBI JUISI HCIOJHEHUS C MHOTOYHUCICHHBIMU
napameTpaMM, TAKUMH KaK CIELUaJIbHBIE COCTOSIHUA IIPOLECcCa, N3MEHEHHSI JaHHBIX,
COOBITHSI TIPUIIOKEHUS, COOBITUSI OKHA, HaXKaTHEe Ha KaBuarype, coositust ActiveX u
apyrue. Cpenma QuickScript Take mommepxkuBaer QuickFunctions, xotopeie
MO3BOJISIOT MMOJB30BATENSIM pa3padboTaTh OMONIMOTEKY CKPUIITOB ISl AAJIbHEUILEro
VCITOJI30BaHUS.

Penakrop QuickScript mpocT B HCHOJIB30BaHHWH, W TPH STOM TO3BOJISIET
MOJIb30BATENSIM TOJIHOCTBIO HACTpaWBaTh MOBeAeHUe mnpuioxeHus. [lpu coznanuu
CKPUITOB TIOJIb30BaTelb MOXKET HCHOJIb30BaTh KHOMNKM C Hambojee YacTo
UCIIOJIb3YEMbIMH BBIPAKEHUAMH M CTPYKTypaMu, TaKUMHU Kak ‘“‘Oosbllie uem”,
“MeHblIe YeM”’, [IUKJ, YCIOBHbIE KOHCTPYKUMH ("ecnu-To-uHaue"). JlononHuTensHble
GyHKIIMM, Takhe Kak, MaTeMaTU4YeCKue, CTPOKOBBIE MpPeoOpa3oBaHUs U JPyTHe,
JOCTYITHBI TOCPEACTBOM MacTepa, KOTOpBIi 3anpaiinBaeT HE0OXOJUMbIE apTyMEHTHI
U TIpOBEpsSeT KOPPEKTHOCTh CHUHTaKcUca (QYHKIUNA. BCTpoeHHBIH MexaHU3M
IIPOBEPKH KOPPEKTHOCTH IO3BOJIIET I0OJIB30BATENSIM IPOBEPSTH IPABUIBHOCTH
CKPUIITOB MEpell UX pa3BEepThIBAHUEM, TE€M CaMbIM, NpPEIOTBpallasl MOSBICHUE
OLIMOOK HCIIOJIHEHUSI.

['paduueckuit uaTEpPEiic MOIB30BATEIS.
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InTouch mpenmocraBisser HabOp HWHCTPYMEHTOB g TpadUIecKOro
0TOOpaXeHUsI COCTOSIHUS TPOIIECcca.

Bo-niepBbIX, 00BEKTHO-OpUEHTHUpOBaHHAs Tpaduka. MolrHele cpencTBa
00BEKTHO-OPUEHTUPOBAHHOTO IPOEKTUPOBAHUS o0seryaroT pHCOBaHUE,
pacrnoJioKeHue, BhIpaBHUBAHUE, pa3/ieJIeHUe Ha CJIOU, pa3MElICHUE B MPOCTPAHCTBE,
BpalleHue, MHBEPTUPOBAHUE, TyOJMpOBaHUE, BbIpEe3aHUE, KONMUPOBAHHUE, BCTABKY,
CTHpaHHe W MHOTrue apyrue omepanuu. InTouch pgomyckaer HEOTrpaHUYEHHOE
KOJIMYECTBO TUHAMUYECKUX U300pAKEHUN B KOXKJIOM OKHE.

Bo-BTOpBIX, aHMMAlIMOHHBIE CBA3H. DTH CBSI3U 00ECIEYMBAIOT BO3MOKHOCTD
«OXUBJICHUS» JIOOBIX OOBEKTOB M WX KOMOWHAIIMK MJISI CO3MaHUS TPAKTUICCKU
HEOTPAHWYEHHOTO Habopa MYJIbTUIUIMKAIIMOHHBIX  XapaKTEPUCTHK, BKIIOYas
W3MCHEHHS pa3MEepoB, IIBETA, MEPEMEIICHUI, MUTaHHS, U3MEHEHUS YPOBHS U T.J.

B-tpetpux, wmactep-o0bekThl. INTOuCh BkIOWaeT B ceOs  OOMIMPHYIO
oubsmoreky  macrep-oovekToB  (Wizards), To  ecTh  mpeaBapUTEIHHO
CKOH(UTYPUPOBAHHBIX BCIIOMOTATENBHBIX CPENCTB (TaKUX KaK TMEepPeKII0YaTeNH,
MOJI3YHKOBBIE ~ PETYJSATOPbl W CUYETYHMKH), TIO3BOJISIIONIMX OBICTPO CO3/7aBaTh
NPUKIAAHBIC TPOTpaMMbl  JIJI1  KOHKPETHBIX  YCJIOBHM  MPOW3BOJICTBEHHOTO
npeanpuatus. [Ipu momoIiy 10MoJIHATETFHOTO HA00pa HHCTPYMEHTAIBHBIX CPEJICTB
(Extensibility Toolkit) Bo3MoXHO Takke cO31aTh CBOM COOCTBEHHBIC MacTep-
00BEKTHI, MPUCTIOCOOIECHHBIE K HYXKJIaM OTPaciu.

B-uerBepthix, ActiveX. InTouch ssasercs ActiveX KOHTEHHEpPOM, YTO
no3BoJisieT nojb3oBaresiv INTouch ycranaBimBate 31emenTsl ynpasneHust ActiveX
CTOPOHHUX (PHPM M HCIONH30BaTh WX B JIFOOOM OKHE MPUIIOKEHUS 0e3 BCAKOTO
MPOTPAMMUPOBAHUS C TIOMOIIBIO TPOCTON TEXHOJIOTHH KOH(DUTYPUPOBAHUS ‘‘YKaKU
Y KJIMKHU .

InTouch  mo3BojsieT  OopraHM30BaTh  B3aUMOJCHCTBHE C  JPYTHMH
NPUIIOKEHUSIMU, HCTIONB3YS CIeAYIOUINE CPEACTBA:

— crangaptaeii DDE-o0men (Dynamic Data Exchange - nunamumdeckwii

OoOMEH NaHHBIMU. BOJBIIMHCTBO pa3pabOTaHHBIX CEPBEPOB BBOJA/BHIBOAA

noaaepxkuBaoT nMenno DDE-o0men mis mepemaum gaHueix B InTouch-
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npuniokeHue. OOBIYHBIE TPUIIOKEHHUS, CaMO€ MOMYJSIPHOE M3 KOTOPBIX

Excel, Taxxe ucnonezytor DDE-mexanuzm.

— OLE-texnomoruto (Object Linking and Embedding - BkimioucHue u
BCTpanBaHue 00bEKTOB). Mconp3yeTces sl B3aUMOICHCTBUS ¢ HEKOTOPBIMH
KOMIIOHEHTaMH FactorySuite 151 JpyruMu I10JIb30BATEILCKUMU
IPUIIOKEHUSIMHU.

— OPC-nporpammer  (OLE for Process Control - OLE nns ynpaBienus
nporeccamu). OPC  mnpumensiercs mns  obmena uHpopMmanuend ¢
TexHoJorudeckuMu ycrpoiicteamu tuna ITJIK. InTouch 8.0, u Bce mpyrue
FactorySuite kommonenTsl Moryt ObiTh OPC kimeHTOM isi paboTHI C
1r0661M 3 OPC cepBepos.

SCADA-cuctema InTouch mMeeT BCTpOCHHBIC MEXaHW3Mbl HHTETPAIMU C
IpyrumMu KoMmrioHeHTamu FactorySuite. Dtu MexaHU3MBI HCTIOJIB3YIOT KaK YKa3aHHBIC
CTaHJAPTHBIE MPOTOKOJIBI, TaK W COOCTBEHHBIH, pa3paboTaHHBIM (GuUPMON
Wonderware, npotokon SuiteLink. B atom npoTokosie BBeieHA KOHIECHIMS METOK
BPEMEHH U KauecTBa HH(POPMAIINH, BEICTABIIIEMBIX CEPBEPaMU BBOJa-BBIBOA.

B 1memom InTouch ymoBieTBopsieT MNpakTHUECKH BCEM TPEOOBAHHSIM,
npenabspisieMbiM B Hacrosimee Bpemst kK SCADA-cuctemam. B Poccum InTouch
OPUMEHSETCS OYEHb IIMPOKO, OCOOEHHO B HE(TAHON NPOMBIIUIEHHOCTH U, B

YaCTHOCTH, B KOMITaHUU JIyKOWII.

4.2 SCADA-cucrema SIMATIC WinCC

SCADA-cuctema WinCC pa3paboTana komrnaHuen Siemens.

B HacTosee BpeMsi 3TOT MPOrpaMMHBII MPOIYKT 3aHUMAET IIEPBOE MECTO B
EBpone cpequ SCADA-cucteM u tperbe mecto B mupe. B 1999 roay nosiBuiack
nsATas Bepcuss dToM cuctembl. OHa Oa3upyercs Ha OIEpaloOHHBIX CHCTEMax

Windows 95/98/NT, siisieTcst OTKPBITOM U MaCIITAOUPYEMOiA.
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Otkpsitocts WinCC noazep:kuBaeTcs Ha BCEX YPOBHSAX pabOThl CHCTEMBI
3a CYET HCHOJB30BAHUS OTKPBHITHIX HHTEP(PENCOB M TOCTYMHOCTH BHYTPEHHHUX
CTPYKTYD.

OOMeH JaHHBIMU C APYTUMU MPUIOKEHUSMHU OCYIIECTBIISCTCS TIPU MOMOIIH
mexanuzmoB DDE, OLE, ODBC/SQL, ¢ xontposuiepamu — nipu nomoiim OPC. [pu
orcyrctBuud B WinCC HyxHoro npaiiBepa ansi BbiOpanHoro IIJIK pazpaborumk
MOJKET CO3/1aTh CBOM JpaiiBep, ucnoin3ys Channel Development Kit (CDK).

WinCC npemiaracT MakCHMYM BO3MOKHOCTEH pa3pabOTUMKY IS HAITMCAHUS
CBOMX JOMOJIHEHUH. Pa3paboTuvk momydaer JOCTyHn K BHYTPEHHUM CTPYKTypam,
npoueaypaM M (PyHKIMSM KOMIIOHEHTOB cHCTeMbl. OmnucaHue 3TuxX QyHKIUAN
HoCTaBIIsIeTCs crienuaibHo oTaenbpHo# onmmeirt Open Development Kit (ODK).

B WinCC peann3oBana BO3MOXKHOCTb MPOCMOTpPa COCTOSIHUSA O00BEKTa depes
Internet ¢ momormpro WinCC Web Navigator Server.

Cucrema WinCC MOXET HCHOJB30BaThCS KAaK B OJHOIOJB30BaTEIbCKOM
BapuaHTe, Tak U B KiHeHT-cepBepHOM. K WinCC-cepBepy, TpHHUMAIOIIEMY JaHHBIE
¢ IIJIK, moxer OwiThb moakmodeHo a0 16 WinCC-ximentoB. B WinCC 5.0
MOJJIEPAKUBAETCS 10 6 CEPBEPOB.

Ha6op ommuit cuctemsr WinCC ompezensieTcss 3aka3dyuKkoM. Y CTaHOBKa
OTJICJIBLHBIX OMIINI TpeOyeT TOMOJHUTEIbHBIX JTUIICH3UN.

B ocHoBHOI1 koMIuIekT nocTaBkd WinCC BXOIAT CleyOUue ONIuu:

- Alarm Logging - i MOATOTOBKH, OTOOpa)KCHHS, KBUTHPOBAaHUS |
apXMBHUPOBAHUS COOOUICHUM;

- User Administrator - anst ynpasneHust 1octynom kK pecypcam WinCC;

- Text Library - mo3Bonsier co3maBaTh OHOJMOTEKY COOTBETCTBHU MEXIy
CJIOBAMH JIJISl IEPEKITIOYEHUS S3bIKOB;

- Report Designer - BCTpOeHHBI# reHEpaTop OTYECTOB,;

- Global Scripts - pemakTop, ¢ MOMOIIBEIO KOTOPOrO MOXKHO mmcarh C-

byHKuMu 17151 00pabOTKH COOBITUI;
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- Tag Logging - cuctema apxuBUpoBaHUs JaHHBIX. COBMECTHO C PEIAKTOPOM
NPEIOCTABISAIOTCA CPEACTBA JUIsl TaOIMYHOTO U TpaHUuecKkoro OoToOpakeHus
3HauUeHUM B 0a3e JaHHBIX;

- Graphics Designer - pegakTop AJisi pUCOBaHUS MHEMOCXEM.

Bce penmakTtopel 3amyckaroTcss W3 leHTpalibHOro mnpuioxkenus WinCC —
Control Center. Control Center BeimosHsieT posib MeHemkepa Beex ommui WinCC u
SBJIICTCSL JUISl HUX CBSI3YIOIIUM 3BEHOM. Kaxkmas OmIUs COCTOUT W3 CHUCTEMBI
pa3pabOTKU U CUCTEMbI UCIIOTHEHHUS.

Alarm Logging — cayorcoa coobwenuii

Hannas ciyx0a npenHasHaueHa JUisi BbIBOJA COOOIIEHHWH O XOJe
KOHTPOJIUPYEMOI'O  TEXHOJIOTUYECKOT0 Ipoliecca, MNOATBEPKIACHUS COOOIIEHUN
OTIepaTOpOM W BEICHHUS apXHWBOB 3THUX cooOmmeHwi. Hampumep, 3170 MOTyT OBITH
COOOIICHHSI O BBIXOJE MMapaMETPOB 32 YCTABOUHBIC 3HAUEHHS, COOOIICHHS O BXOJIE
MOJI30BATEJIEH B CUCTEMY U T.II.

Onmus COCTOMT W3 JBYX 4YacTe€ll — CHCTeMBl pa3padOTKH W CHCTEMBI
ucrioniHeHus. Cucrema pa3pabOTKH CIyKUT JJIA 3aJaHus TakuxX MapamMeTpoB
COOOIICHMS, KaK YCIOBHUS MX BO3HUKHOBEHHMS, TEKCTBI, IIBETa W T.1., a TAKKE IS
3aJlaHus MTapaMeTpoB apxuBa coodOmeHuit. CucrteMa UCTIOMHEHUS MTpeIHa3HaYeHa IS
BBIBOJIA COOOIICHUI Ha SKpaH M MX apXUBHUpPOBaHUs Bo Bpemsi padbotrei WinCC —
MIPWIOKEHUS B XPOHOJIOTHIECKOM TIOPSIIKE.

Kaxnoe coobmenne ummeer OJOUHYIO CTPYKTYpy. B cooOmienwe moryt
BXOJUTh CUCTEMHbIC OJIOKH, OJIOKU JAaHHBIX U OJIOKM MHGOpPMAIUHU, ONPEeNIeMOn
noJsp3oBateneM. CrucTeMHble OJI0KH cofepkKaT TaKyto HHpOpMaIHio, Kak Bpems, 1ata
U HOMEp COoOIeHus; OJIOKM NaHHBIX — 3HAYCHUS KOHTPOJIUPYEMBIX MapameTpoOB;
0JIokM HMH(pOpMaALUK, OMpPENETIEeMON MOJIb30BaTeIeM — OOUIYI0 XapaKTEPUCTUKY
COOOIIEHUS: TEKCT COOOIICHHUS, MECTO BO3HUKHOBEHHUS HEUCITPABHOCTH H T.]I.

JIist KaXaoro OKHA, TPEIHA3HAYCHHOTO [IJIi OTOOPaKEHUS COOOIICHMIA,
MOKET OBbITh 3a7aH ONpeIeICHHbIN QUIBTP, KOTOPBIM MO3BOJISIET OTOOPAXKATh B OKHE
TOJIBKO YacTh COOOIICHWH, HANPUMEP, OTHOCSIIMXCS K OIPEACICHHOMY Yy4YacTKY

TEXHOJOIH4YCCKOIO IIponccca.
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ApXUBHUpPOBaHHE COOOIICHUNA MOXKET MPOUCXOIUTh B PEKHUME KOJIBIIEBOTO
Oydepa, Kora yKa3bplBaeTCs MaKCUMalIbHOE KOJMYECTBO COOOIICHMN B apXxuBe (10
10 000), u B cimydae mepenosHeHus Oydepa mepe3anuchiBacTCS CamMoe CTapoe
coobmienue. Takxe sl apXUBUPOBAHHSI MOXKET OBITh MCIIOJIB30BAHO BCE JOCTYITHOE
JIMCKOBOE TIPOCTPAHCTBO.

User Administrator — aomunucmpamop nonvzosamenetl

Cnyx6a User Administrator mpenHa3HayeHa JJisl KOHTPOJS MpaB AOCTYIa
nosib3oBateniet  WinCC-nipunoxenusi. Kaxaomy monb3oBarento MOTyT OBbITh
IIPUCBOEHBI  OINPEACIICHHBIE «YPOBHH JOCTyna». MakCUMalbHO BO3MOXKHOE
KoJinuecTBO ypoBHel aoctymna 999. Ilpu Bxoae B mob6oir WinCC-penaktop, Kak B
pexuMe KOHPUTYypUpOBaHMs, TaKk U BO Bpems BbinoiaHeHHs WinCC-nmpuiioxeHus,
IIPOBEPSETCS 3aPETUCTPUPOBAH JIM MOJIB30BATENb B CHCTEME M KaKU€ YPOBHH JIOCTYIIA
OH uMeeT. Eciu nonp30Bartens He 3apErMCTPUPOBAH, TO OH HE UMEET HUKAKUX IIPaB.
Ecnu nosib30BaTeNb 3aperuCTpUpPOBaH, TO IPOBEPSETCS COOTBETCTBUE €r0 YPOBHS
JOCTyIa YPOBHIO JIOCTymNa 3amnpammBaeMord (yHkuuu. [Ipym pasznuumu B ypOBHSIX
noctyna (pyHKIHs He MOKET ObITh BbI3BaHa.

Text Library — nooodeporcka paznuunvix a361k08

DTOT peAakTop NpeaHa3HauYeH JJIs CO3/1aHusl OMOIMOTEKH COOTBETCTBHI CIIOB
WIH CUMBOJIOB. DTO HEOOXOAMMO KOTJa TEKCT MOXKET OTOOpa)KaThCs HA ABYX WIIU
oonee s3bikax. Ecnu HyxHO, uT00b1 WinCC-npusiokeHue B rpoiiecce padoThl MOTJIO
MOAJEPKMBATh, HAIIPUMED, JABA SI3bIKA — AHIJIMMCKUU U PYCCKUU, TO 3TOT PEAAKTOP
MIOMOKET B CO3[JaHUM M MCHOJb30BaHUM cooTBeTcTBUU. Kpome toro, Text Library
XPaHUT TEKCThl COOOIIECHUM, KOTOpbIe oAroTaBauBaioTcs B Alarm Logging, To ecTh

TEKCT COOOIIEHU TaK)Ke€ MOXKET ObITh Ha pa3HBIX S3bIKAX.

Report Designer — scmpoennutii cenepamop omuemos.
Report Designer cocrout wu3 peaakTopa CXEeMbl OTYETOB W CHCTEMBI

reHepanuu  OT4eToB. [ paduueckuwii  pegakTop CXeMbl OTYETOB  IO3BOJISET
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CIPOEKTUPOBATh BHUJA OT4YETa. B MOATrOTOBKE CXEMbl OTYETa MOMOTAIOT TOTOBBIC
CXEMBI.

OT4eTsl MOTYT COAEpKaTh Kak CHUCTeMHYI0 HHpopMmanuio (T.e. aTpuOyThI
KOHQUTYpallyi, JaHHbIE O TNPOEKTe), TaKk M HWH(POPMALMI0O U3 apXuBOB (T.C.
MPOTOKOJIBI COOOIIEHUHN U U3MEpsieMbIe 3HAUEHUS1) B BUJIE TAaOJIUIL WM rpaduKOB.

JUist co3pgaHusl OoTYeTa HCIMOJIb3YIOTCA JUHAMHYECKHE OOBEKTHI, KOTOPbIE
HATIOJHSIOTCS JAaHHBIMU BO BpeMs HCIONHEHUs. Jlyisi BbIBOJa OoTueTa HEO0OXOIUMO
3a/laTh, IO KAakKOMy COOBITHIO HAyMHATh TEHEpalMIi0 OT4eTa W Kyja Oynaer
BBIBOJIUTHCS OTYET. [ eHepaTop OTYETOB MO3BOJISET BHIOOP CIETYIOMINX COOBITHA:

- 10 TpeOOBAHMIO MOJIH30BATENS;

- B 3apaHee BHIOpaHHOE BpeMs;

- UUKIUYECKUI BBIBOJ.

Jljis opraHu3aiuy BbIBOJA MPEAJIAraloTCsl CAEAYIOIUE BAPUAHTHI:

- BBIBOJI Ha DKPaH;

- BBIBOJI Ha BBIOpPAHHBII MPUHTED;

- BBIBOJ B (paiin.

Global Scripts — noocucmema obpabomxu cobwvimuii.

Global Scripts — sto o6mee Ha3Banme it C-QyHKIUA U 00pabOTYHKOB
coobiTHit Bo BceM WINCC-mpoekte. Pa3nmuyaror ciieyromiye TUMbI (GYHKIIN:

- OyHKIUH TpOeKTa — OSTH (QYHKIUH THIIYTCS TOJb30BaTeNeM IS
KOHKPETHOI'O MTPOEKTa;

- Crannaptaeie pynkmun — coxepxkat ¢ynkmuu WIinCC API, kotopsie
OTCOPTUPOBAHBI 10 OMIIUSIM;

- BHyTpeHHue QpyHKIMHM — 3TO HauboJee YacTo UCHOIb3yeMble (PYHKIIHUH,
KOTOpBIC TO3BOJIAIOT JUHAMHYECKH W3MEHSTh M TMO3WUIIMOHUPOBATH H300paKeHHE,
OPUHUMATh W M3MEHATh 3HAYCHUs MapaMeTpoB. BHyTpeHHHE (QYHKIMH Takxke
coJiepKaT CTaHapTHhIe PyHKIMHU s3bIKa C;

- OOpaboTyuKH COOBITUI — 3TO (PYHKIUHU, KOTOPHIE MOTYT HCIOJb30BaTh
BCE BBINIENIEPEUNCTICHHBIE (YHKIIMM B Tele CBOeH mporpammbl. OOpaboTUnKu

COOBITHI cpabaThIBAIOT JMOO MO M3MEHEHHWIO HEKOTOPOro mapamerpa Julo uepe3
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OTIpEJICIICHHBINA MMPOMEXKYTOK BpeMeHu. Kpome Toro, 06paboTInKu COOBITUN MOKHO
co3gaBath BHyTpH Graphics Designer mis moboro rpaduyeckoro oO0bEeKTa
(HampuMep, MO0 Ha)KaTUIO KIABHUIIM KJIABUATYPbl WJIM MBIIIM Ha 00JacTh 0OBEKTa
Oyzaet cpabaThIBaTh ONPE/ICIICHHBIN CKPHIIT).

Tag Logging — noocucmema apxusayuu napamempos.

Ora moacWcTeMa TpeAHa3HA4YeHa NI CO3JaHHs  ONCPAaTUBHBIX U
noiroBpeMeHHbIX apxuBoB. B WINCC cymecTByeT Tpu THIIA apXHBOB:

- Process Value Archive — ocHOBHOHM apXuB IS PETrHCTPUPYEMBIX
napaMeTpoB (TEroB), MO3BOJIICT B OICPATUBHBIN WM JOJTOBPEMCHHBIH apXUB C
3aJJaHHBIMHA METOJIAMHU apXUBUPOBAHUS;

- Compressed Value Archive — cxarelii apxuB, Oasupyrommiics Ha
Process Value Archive, comepXuT CTaTHCTHYCCKHE JIaHHbIC 3a 3a/JaHHBIH
IPOMEKYTOK BPEMEHH U C 3aJIaHHBIM METOI0M 00pabOTKH;

- User Archive — nmo3BossieT co31aBaTh CBOM TaOJIHUIBI CO CBOUMH IMOJISIMH
Y BBINOJHATH JecTBUsA Haa HuMU u3 ckpuntoB Global Scripts. OcHoBHOE
HasHauenue User Archive — sto moaroroBka perenroB. User Archive mocrasnsiercs
otnensHoi ormueit WinCC.

Graphics Designer — epaguueckuii pedaxmop.

DTOT penakTop NpeaHa3Ha4deH A co3maHus MHemocxeM. OH COmEpKHT
Ooratyr OMOJIMOTEKY CTaHIAPTHBIX TpadUuecKux 00beKTOB, OnbmoTeky Windows-
KOMITOHCHTOB — KHOIIOK, CITUCKOB M T.I., a Takxke OnOmuoreky cioxubix WIinCC-
00BEKTOB — IMOJICH BBIBOJIA MapaMETPOB, PUCYHKOB, CO3/IaBAEMBIX IOJb30BaTEIEM U
T.JI.

JIis KaXx10ro 00bhEeKTa OMpe/IeicH Ha0Op CBOWCTB, KOTOPBIE MOTYT MECHSTHCS
BO BpeMs BBINOJHCHHS MPHIOKEHHS. B KkadecTBe mnpuMepa MOKHO IPHUBECTH
CIICIYIOIAE CBOWCTBA: TIOJIOKEHWUE HA DSKpaHe, JUIMHA, IIHPUHA, IPUQPT, IBET
mpudTa, TPOIEHT 3aIOTHCHHUS, [IBET 3aIOJHEHUS, MUTaHHE, YaCTOTAa MUTAHMS U T.JI.
Taxke mysa oObeKTa omnpesereH Ha0op COOBITHM, HA KOTOpPHIE ATOT OOBEKT MOMKET

pearupoBaTb BO BPCM BBIIIOJIHCHUSA ITPHUIIOKCHUA.
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Graphics Designer moanepkuBaet texHosoruro OLE 2.0, uro mosBomser
BCTPaMBaTh B MHEMOCXEMbI KOMITOHEHTHI ACtiveX, pa3paboTaHHBIC ITOJIH30BATEIIEM.

Honoanumenvnwvie onyuu WinCC.

Jlnst obneruenus 3amad BeimonaHeHus WINCC-mpoexkros WINCC mnocTosiHHO
nomnoJiHsAeTcs HoBbIMU onmusMu. J{ist Bepcur WINCC 4.02 3TOT CUCOK COCTOUT U3
CIICAYIOIIMX OCHOBHBIX OITITUH:

- Split Screen Manager — mo3Bosisier ObicTpo co3aaTh madiion WinCC-
NpuiIokKeHus s npocMoTpa d3kpaHoB  WINCC-KIMEHTOB, MOAKIIIOYCHHBIX K
CHCTEME;

- Alarm Logging Wizard — nporpamma ajsi IpOSKTHPOBAHUSI CTPYKTYPBI
CTPOKH COOOIICHHUIA, a TAK)KE 3BYKOBBIX CUTHAJIOB TIPH BBIBOJIC TOTO WJIM HHOTO THIIA
COOOIIICHH;

- Picture hierarchy — sra nporpamma mnpemiaract yaOOHBIH MPOCMOTP
KapTHHOK (co3maHHbIX B Graphics Designer) B BUIE CTPYKTYPHI «IEPEBO»;

- Life beat Monitoring — mo3BoJIseT ClIeUTh 32 COCTOSHUEM COCIMHCHHIM
Bcex [JIK, mokimtoueHHBIX K CHCTEME;

- Tag Editor — nporpamMma UCHob3yeTCsl U CBS3U TETOB C MPOrpaMMOi
CO3JIaHUs TPECHIOB B PEXKMME HUCITOJTHECHUS;

- Time synchronization — mnporpamMMa CHHXPOHH3AIlMHM BPEMECHH,
obecrnieunBaeT (HOPMUPOBAHHME COOOIICHUH B OJWHAKOBOM XPOHOJIOTHYECKOM
MOPSIAKE JJIS1 BCEU CUCTEMBI,

- Chip Card — nporpamMma Jij1s1 TOJJEPKKH aBTOPHU30BAHHOTO JOCTYIMa K
pecypcam WIiNnCC ¢ moMoIIIbiO TJIACTUKOBBIX KapT;

- Storage - mporpamma, TO3BOJSIONIAs — MEepeMeniaTh  JaHHbBIE,
HAKOIUICHHBIC B JIOJITOBPEMEHHBIX apXHUBax Ha JPyrue HAKOMHUTENH, a TAKKE YAaIATh
yCTapeBIINe JaHHBIC C yKa3aHWEM BPEMEHU WM B 3aBHCHMOCTH OT TIPOICHTA

3aII0JJHCHHA AHUCKA.

4.3 SCADA-cucrtema TRACE MODE
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TRACE MODE 5.04 mst Windows NT — ato poccuiickuit SCADA-nipoykr,
paspabotannbiii  ¢upmoir AdAstra Ltd. C ero momompi0 MOXHO HE TOJBKO
paspabaThiBaTh pacnpezeneHbie APM onepaTopoB TEXHOJIOTHYECKOTO Mpoliecca, HO
U 3alporpaMMHUpOBaTh KOHTposuiephl, a Takxke cBsi3ath ACYTII ¢ kopnopaTuBHOM
MH(OPMAIMOHHON CUCTEMOM NPEpUsATHS U TII00abHOM ceThio Internet.

TRACE MODE ocnoBana na DCOM - 6a3oBoit 32-pa3psaHoil TEXHOJIOTUH
kopropar Microsoft, moyioxxeHHON B OCHOBY BCEX €€ COBPEMEHHBIX MPOIYKTOB,
naunHas ot Windows NT wu konuas Office2000. BszaumomelicTBHe MEKIY
komrioneHTamMu TRACE MODE B Internet taxke ocymectBisiercss uepe3 DCOM c
UCTIOIB30BaHUEM OCHOBHBIX craHmaptoB Internet/Intranet (manpumep, TCP/IP,
HTML u 1.1.).

Cucrema pazpaborkn TRACE MODE copepXHuT psii HOBBIX TEXHOJOTHMA
npoektupoBanust ACYTII, omnmmuatomux ee ot aApyrux SCADA-cucrem. Cpenu HUX
CJIEyIOIIHNE:

- OOecrieueHue €AMHBIX HMHCTPYMEHTAIBHBIX CPEACTB (€IWHOW IJMHUU
IpPOrpaMMHUpPOBAHUA) Kak sl pa3pabOTKU ONEpaTOPCKUX CTaHIUM, Tak W Ui
IPOrPaMMHUPOBAHHUS KOHTPOJIEPOB;

- Pazpabortka pacnpenenennoit ACYTII kak eqmHOTO MPOEKTa;

- TexHosorust aBTONOCTPOEHUS IPOEKTA.

PaccMoTpuM 3TH TexHOIOTHH MTOApoOHEe.

Eounas nunus npoepammuposanus.

Tpagummonno SCADA-cucTeMbl TOHUMAIUCh KaK MHCTPYMEHT Pa3pabOTKH
nporpaMMHOro oOecriedeHus aisi pabodynxX MECT IUCIETYEpOB, T.C. ISl BEPXHEro
ypoBHst ACYTIL

[TporpamMmmupoBanue TPOMBIIIIIICHHBIX KOHTPOJIJIEPOB 170071
MHTEJJICKTYabHBIX JAaTYUKOB MPOU3BOAMIOCH MHBIMU NMPOTPAMMHBIMU CPEICTBAMU
WIN CIIEHUANbHBIMU MPOTpaMMaToOpaMu, MOCTaBIsieMbIMU ¢ o0opynoBanuem. [locie
nosiBJIeHUs1 U mMaccoBoro pacnpoctpanenuss |IBM PC-coBMecTMMBIX KOHTPOJLIEPOB
NOSIBUJIACh  BO3MOXHOCTh  YHU(PHUIIMPOBATH IPOrpaMMHOE oOecrieueHue AJis

OIICpaTOPCKUX CTaHL[I/Iﬁ H IIPOMBINJICHHBIX KOHTPOJIJICPOB.
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Ota Bo3MOXXHOCTh peanu3oBana B cucteme TRACE MODE 4.20, B koTopyto
BBEJICHBI (PYHKIIMHM MPOTPAMMHUPOBAHUS KOHTPOJUIEPOB U BBHIMYIIEHA CHEIHaTbHAs
WCTIOJIHUTENIbHAS CUCTEMA JIUIsI KOHTposuiepoB — Mukpo MPB.

B noBoii Bepcum TRACE MODE 5.04 TexHONOTHSI CKBO3HOTO
nporpaMMupoBaHus ~ Obula  ycoBeplleHcTBoBaHa.  HaumbOonpinme  M3MeHEHHS
KOCHYJIUCh ~ CPEACTB  pa3paboTKu. bbumm  pa3paboTaHbl  SI3bIK  CXEM  Ha
¢dbynkimonansHbix 650kax (Texuno FBD) u s3pik unctpykuuii (Texno IL), koTopsie
SBJIAIOTCSL SI3bIKAMHM BHU3YaJIbHOTO TPOTPaMMHpPOBaHUS W BKJIoyaroT Oojee 150
AIIEMEHTApHBIX U OMbIMoTeyHbIX GyHKIMi. Cpenu BcTpoeHHbIX anroputmos — [TU/]],
[T, HeuyeTkoe, MO3UIMOHHOE pEryJIUpPOBaHUE, JAMHAMHYECKas OaJlaHCHUPOBKA,
QITOPUTMBl  MacCOBOTO  OOCIy)XMBaHMs, OJOKM MOJEIUPOBAHUS  OOBEKTOB,
apupmeTnyeckue,  anreOpanyeckue, TPUTOHOMETPUYECKUE,  CTAaTUCTUUYECKUE
¢GyHKIMM, QYHKIIMH pacdyeTa TEXHUKO-IKOHOMUYECKUX MoKa3zareneil u 1.1. JlobasieH
psAA  (YHKIMOHANIBHBIX OJOKOB, OPUEHTHUPOBAHHBIX Ha KOHTPOJb U YIIpPaBJICHUE
TUIIOBBIMU TEXHOJOTMYECKUMH OOBEKTaMU (KJamaH, 3aJBH)KKa, MPUBOJ M T.I.).
Taxxe pazpaboTaHbl AITOPUTMBI AJAITUBHBIX U MOJIAJIbHBIX PETYJISITOPOB.

Paspabomka cemesozo xomnnexca kak eounozo npoekma.

B pacnpenenennsix SCADA-cucremax pa3paboTka TpoeKTa NpHUBS3aHA K
OJIHOM omepartopckoi cranuuu. [losTromy mpu pa3paboOTKe CETEBBIX KOMIUIEKCOB
CHayasa co3iaroTcsi 0a3bl JaHHBIX pealbHOr0 BpeMeHU JJist oTAenbHbIX [1K, u nuib
OTOM OHU OOBEAUHSIOTCS B CETh.

Onnako coBpemeHHble NpoMbllIUIeHHBIE ACY <« KUBYT» W Pa3BUBAIOTCA
JECATKU JIET, UMEIOT TEHJEHIUI0 K MHTErpaluu Kak Mexay coboi, Tak u ¢ ACY
(UHAHCOBO-XO3AMCTBEHHBIX CIyXk0. 3a 3TO BpeMs MEHSAETCS TEeXHOJIOTHUS,
no0aBIAIOTCS M 3aMeHsitoTcss natuuku, APM, Momuduuupyercss mporpammHOe
obecneuenne ACY. [loanepxuBath M pa3BUBATh CUCTEMbI, COCTOSIINE WX MHOTHUX
o0ocobneHHbix [IK 1 KOHTPOJUIEPOB, KaXKIbI W3 KOTOPHIX HUYETO HE «3HACT» O
OpYruX, U TPyIHO, U Aoporo. UtoOwsl 3TOro wu30€kaTh, MOXKHO HCIOJIb30BAThH
apXUTEKTYPy KIUEHT-CEPBEP, HO COCPEIOTOUeHHE 0a3bl JaHHBIX PEaTbHOIO BPEMEHHU

Ha CepBepe CHIDKACT HaJIC)KHOCTh CUCTEMBI (UTO OYAET, €CJIM CEpBEP OTKAKET?).
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B TRACE MODE 5 pacnpenenennas ACY, Bxmouaromas u [IK un
KOHTPOJIIEPHI, paccMaTpuBaeTcs Kak ouH mpoekT. [loaromy kaxasiil yzen (11K wmm
KOHTpOJUIEp) MMeeT MH(OpMaIMI0 00 OCTAIbHBIX Y3JIaX CHUCTEMbI M B CIy4yae €ro
Moau(UKaIMK aBTOMATHYECKH OOHOBIISIET COOTBETCTBYIOIIME 0a3bl Ha JIPYrHX
y3nax. [Ipu atom ACY MOXKHO co3/1aBaTh KaK B apXUTEKType KIUEHT-CEPBEpP, TaK U
pacnpenenieHHyto — TexHosorus paszpadbotrku ACYTII kak equHOro mpoekra Oyaer
oJInHaKoBO A (PeKTHUBHA.

Asemonocmpoenue.

«ABTOIIOCTPOEHUE» —  O3TO  TIpyHIa  OPUTMHAIBHBIX  TEXHOJIOTHH,
peammoBanEbix B TPEMC MOVYJ[ 5. CyThb aBTONOCTPOGHMS 3aKJIIOUAeTCS B
aBTOMaTUYECKOM T€HEpUpOBaHMU 0a3 KaHAJIOB ONEPAaTOPCKUX CTaHIUH U
KOHTpPOJUIEpOB, BXoAsmux B mpoekT ACYTII Ha ocHOBe HH(pOpMaLIUK O YUCIIE TOYEK
BBOJIa /BBIBOJIa, HOMEHKJIATYPE HCHOJIb3yeMbIX KOHTposuiepoB 1 YCO, Hanuuuu u
xapakrtepe cBs3eid Mexay 11K u koHTpoepamu. B cooTBETCTBUM € 3TUM B TPENC
MOV ] 5 peanu3oBaHbl CIEIYIOMIUE BO3MOKHOCTH:

- ABrtomnoctpoenue 6a3 xkaHayoB i cBs3u ¢ YCO B PC-koHTpoiuiepax.
[Tonp3oBaTento MOCTATOYHO yKa3aTh MapKy W KoauM4yecTBO PC-KOHTpOJIEpOB,
MCTIONBb3yeMBbIX B TPOEKTe K 3almycTHTh aBTomocTpoene — TPHUC MOV
chopmupyeT 0a3y KaHAJIOB JUIsl KaXJI0T0 KOHTPOJIJIEpA U MPOU3BENET HACTPOUKY Ha
YCO aBTOMAaTHYECKH.

- ABTomocTpoeHue 0a3 KaHAJIOB JJIS CBSI3U C OOBIYHBIMU KOHTPOJUIEPaAMHU.
Dta npoleaypa aBTOMaTHYECKH TeHEpUpYyeT 0a3bl KAHAIOB ONEPATOPCKUX CTAaHLUN U
MPOU3BOIMT HACTPOUMKY Ha HanboJiee pacpocTpaHeHHbIe B Poccun KOHTPOILIEPHI.

- ABronmoctpoenne  cBszedl  Mexny  y3nmamu <« IK-TIK»,  «IIK-
KOHTPOJIEPBI», «KOHTPOJUIEPBI-KOHTPOJLIIEPHD OCYILIECTBIISET CO3/JIaHHUE,
aBTOMATHYECKOE TOMAJICP)KaHNE W OOHOBJIICHME KOMMYHHUKAIMA MEXKIYy Y3JIaMu
pacnpenenennon ACYTIL

- ABTONOCTpPOECHHME MPU MUMIOPTE 0a3 TEXHOJOTMYECKUX MapameTrpoB. B
HanOoJiee TEXHOJOTUYECKUA «KYJIBbTYPHBIX» OpTraHU3aIUsaX pa3paboTKe TMpOeKTa

MPEALIECTBYET €ro JeTanbHas NpopaboTka M COCTaBlieHWE 0a3 TEXHOJOTMYECKHX
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napaMeTpoB. YacTto A 3THUX LEJeH HCIONb3YIOTCS PaclpoCTpaHEeHHbIe 0a3bl
JIAHHBIX U 3JIeKTPOHHBIE Tabmmipl, HanpuMep, Excel, Access u ap. TPEMIC MOV]] 5
JOMYCKaeT UMIOPT ITUX 0a3 ¢ MOCIETYIOIIUM aBTOMOCTPOHHUEM.

TexHomorus aBTONMOCTPOCHHS  SBISETCS PEBONIONMOHHBIM IIarOM B
pa3paboTKe CHUCTEM peaJbHOTO BpPEMEHM, TAaK KaK CHHMMAaeT OrPOMHYIO YacTb
PYTHHHOM paboOThI O «HAOMBKE» U KOH(PUTypupoBaHuio 0a3 nmapameTpoB. biaronaps
aBronoctpoeHuto paspabotka ACYTII cBomuTcs K CICIYIONIUM HECIOXHBIM
MPOLIETypaM:

- Pa3memenue B paboyem mone pemakropa ©0a3pl KaHAJOB HKOHOK
KOHTPOJIJIEPOB U ONEPATOPCKUX CTAHITHIA.

- VYka3zaHue Hanu4uus UHPOPMAIIMOHHOTO OOMEHA MEXKY y3JIaMHU.

- 3amyck aBTOMOCTPOEHUS MPOEKTA.

- 3ajaHue MareMaTHYecKOoM 0O0paOOTKM JIaHHBIX W aJrOPUTMOB
yIpaBJICHHUS.

Paszpabomka epaghuuecrkoco unmepdgeiica.

Paspabotka  rpaduueckoro  uHTEepdeiica  ONepaTOPCKUX  CTaHIMM
OCYIIECTBISETCS B 00BEKTHO-OPHEHTUPOBAHHOM PEAKTOPE MPEICTABICHHSI TaHHBIX.
['padrueckne m300pakeHus co3maOTCs B BEKTOpHOM (opmate. Pemakrop maer
BO3MOXXKHOCTh CO3/I1aHUSl OOBEMHBIX HM300pPAKEHUH MHEMOCXEM TEXHOJIOTHMYECKUX
00BbekTOB. DOPMBI TUHAMH3AIUN COAEPKAT BCE HEOOXOAMMBIE DJIEMEHTHI, B TOM
YHCIie TUCTOIPaMMbl, rpauuecKue, [IBETOBbIE U 3BYKOBbIE CUTHAIU3ATOPbI, TPEHIBL,
Oerymue ITOpOXKKH, MYJIbTUIUIMKauuio. [IpegycMoTpeH Takke OOIIMPHBIM Habop
OMOIMOTEK TEXHOJOTMYECKUX OOBEKTOB.

Eciu wumerommxcss OuHAMUYECKHX (QOpPM OTOOpa)KEHUS HEI0CTAaTOUYHO,
MOJIb30BaTEIh MOMKET HAIKMCaTh COOCTBEHHBIC (OPMBI Kak KOMIOHEHTHI ActiveX,
ucrons3ys Visual Basic, Visual C++ u ap. u Berpouts ux 8 TPEUC MOYI. Kpome
TOTO, B MHUPE CO3JIaHbl JECSITKH THICSIY TOTOBBIX OECIIaTHBIX U KOMMEPYECKUX
ActiveX-niporpamm, JOCTYIHBIX, B 4YacTHOCTH, uepe3 Internet. Cpeaun Hux -—
AJIEKTPOHHBIE TAOJMIIBI, MPOTPaMMBbl JIOCTYINa K 0a3aM JaHHBIX, reorpaduyecKue

KapThl, rpauKH U T.1.
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®opmbl  OTOOpaXkeHHs MOTYT OOBEAMHATHCA B rpaduueckue OOBEKTHI.
['padprueckre 0OBEKTHI BKIIFOYAIOT B C€0S HEOTPAHUYCHHOE KOJUYECTBO CTATHUHBIX
AJIEMEHTOB PUCOBAHUSI M JUHaMHuYecKuX (opm oToOpaxeHus. OHU BCTaBISIOTCS B
DKpaHbl B BUJIE OJHOTO 3JIEMEHTA, MOTYT MCIOJB30BaThCS B OyIYIIMX MPOEKTAaX WA
Ha JPYTUX SKPaHaxX TEKYIIETO MPOEKTa.

Pacnpedenennas muozoypoenesas ACYTII na 6aze TPEUC MOV]].

TPEMC MOVYJ] mno3BoiseT co3[1aBaTh MHOIOYPOBHEBBIC, HMEPapXHUECKHU
opraHu3oBaHHble, pe3epBupoBaHHble ACYTII. PaccMoTpuM  TpexXypOBHEBYIO
CUCTEMY, BKIIIOYAIOIIYI0O YpPOBEHb KOHTPOJUIEPOB, JHUCHETYEPCKUNA YpPOBEHb W
aMUHUCTPATUBHBIN YPOBEHb.

ACYTII ypoBHSI KOHTPOJUIEPOB CO37a€TCsi HA OCHOBE MUKpPO-MOHUTOpA
peanpHoro BpemeHu (Mukpo-MPB). Dta mnporpamma pasmemaercs B PC-
KOHTPOJUJIEPE M OCYUIIECTBISIET COOp JMAaHHBIX C OOBEKTa, MPOTPAMMHO-JIOTHYECKOE
YOPaBJIECHUE TEXHOJOTUUYECKUMH MPOLIECCAMH M PETYIMPOBAHUE MapaMETPOB IO
pa3IMuHbIM 3aKOHAaM, a TaKXe BEJCHHUE JIOKalbHbIX apxuBoB. [Iporpamma Bener
MOCTOSIHHBIA KOHTpOJIb paborocriocooHocTr Y CO, CeTeBbIX JIMHUM, U B CIy4ae UX
BBIXOJIa U3 CTPOSl aBTOMATUUYECKHU MEPEXOIUT Ha pe3epBHBIE cpeacTBa. [Ipu momoru
Mukpo-MPB MoxHO co3gaBaTh qyOIupOBaHHBIC WM TPOUPOBAHHBIE CUCTEMBI C
TOpSYUM PE3EPBOM.

OCHOBY JAHMCHETYEPCKOTO0 YPOBHSI YIPABJICHUS COCTABISIOT MOHUTOPHI
peansHoro Bpemenu (MPB). MPB TPEMC MOVl — 5T0 cepBep peaabHOro
BPEMEHH, OCYUIECTBIISIIONIMNA TPUEM JaHHBIX C KOHTPOJUIEPOB, YIIPaBIICHUE
TEXHOJIOTUYECKUM TMPOIECCOM, IMepepacnpeiesieHde NaHHBIX IO JIOKAJIBHOM CETH,
Bu3yanu3anuio uHpopmanmu, pacuer TOIl u cratuctuyeckux (yHKIMH, BeleHUE
apXUBOB.

Ha agmunnctpatusaom ypoBae ACYTII ucnonb3yrorcss Moaynu SUPErVIsOTr.
Supervisor npeaocTaBiIsIeT PYKOBOAMTEIIO HHOOPMAIIUIO O XOJI€ M PETPOCIIEKTHBE
TEXHOJIOTUYECKOTO  TpoIlecca, CTAaTUCTHUUECKUX U TEXHUKO-DKOHOMHYECKHX
napamMeTpax mnpeanpustus. Jta uHOOpMaIus MOXET OOHOBISTHCA B PEXKUME,

OMu3KoM K peasibHOMY BpeMeHnu (3azaepikka 10 — 30 ¢). Kpome Toro, Supervisor maer
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BO3MOXKHOCTh ITPOCMATPUBATh PETPOCIIEKTUBRY (OCYIIECTBISAThH «IUIEHOEK») mpoliecca
Kak (unpM Ha Buaeomarnutodone. I'paduuecknii «maeitbex» apxuBa JaeT B PyKU
PYKOBOJUTEISI UHCTPYMEHT KOHTPOJIS padOThl AUCIIETYEPCKOIO KOMILJIEKCA U BCETO
OPEINPUITHS B LIETIOM.

Eounoe cemesoe spems.

TPEVIC MOVY/]I — oiHa U3 HEMHOTHX Ha poccuiickoM peinke SCADA-cucTeM
JUISL OTIEPAIIMOHHBIX CHCTEM OOIIEero Ha3HaueHus, 00JalalonX CUCTEMON €IUHOTO
cereBoro BpemeHu (kpome Hee emie Citect). Bee mporecchl B ceTeBbIX KOMILIEKCAX
TPEMC MOVY]I aBTOMATHYECKH CHHXPOHH3HPYIOTCS, 4TO IO3BOJSET OJHO3HAYHO
NPUBSA3BIBATH TEXHOJOTMYECKHUE COOBITUS K BPEMEHHOM IIKajle, KakuM Obl u3 256

ceteBbIX [1IK oHu He ObLTH 3apUKCHPOBAHBDI.



