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K BOITPOCY ABTOMATU3ALUU BOAOPACIHIPEJAEJEHUA
HA YYACTKE KAHAJIA C IPUMEHEHUEM SCADA-CUCTEM

B 0annoti cmamee paccmompen 00uH u3 80npoco8 KOMNIEKCHO20 UHMCEHEPHO2O pe-
WeHUsL a8MOMAmMuU3ayuy CUCmeMbl YNpasieHus 6000pacnpeoeieHiemM Ha KAHAAax u ux om-
0eIbHbIX YUACKAX NPU NOMOWU COBPEMEHHBIX MemO0008, OOHUM U3 KOMOPLIX ABNAEMC sl GHe-
openue SCADA-cucmem. Paccmompensvt cmpyKmypa cucmembvl YIpasieHus 6000pacnpeoeie-
HUemM Ha MeluopamueHoM 00veKme U OCHOBHOU KOMNIEKC NPOCPAMMHO20 0becneyeHus
07151 NYHKMO8 OUCnemuyepu3ayuu.

Kniouesvie cnosa: menuopamugHas cucmema, opocumenvbHblll KaHal, ynpasieHue 80-
dopacnpedeneHuem, oucnemuepckuti nyukm, asmomamuzayus, cucmemovl SCADA.

Jlig ocyiecTBiIeHUs] GYHKIMA TPAaHCIOPTUPOBKH BOJIbI M €€ pacHpeesIeHUs MEXIY
BOJIONIOTPEOUTENSIMU JIOJDKHBI CYIIECTBOBATh YETKas CTPYKTypa U OpraHu3alus Bojaopacipe-
JIeJIeHUs1 Ha MEJIMOPaTUBHON cucTeMe. ABTOMaTU3MPOBAHHAS CUCTEMa YIPaBJIEHUS BOJOpPAC-
MIpe/IeJICeHUEM Ha OPOCUTENbHBIX CUCTEMAaX MOXKET ObITh MpEJCTaBlIeHA B BUJAE MH(pOpMaIU-
OHHO-YIIPABJIAIONIEN CHCTEMBbI, 00ECIIeUnBAIOLICH U3MEPEHUE MapaMeTpOB, KOTOPbIE Xapak-
TEPU3YIOT COCTOSIHUE KaHAJIOB (YCIOBHO) M 3aTBOpOB. CucTreMa J0KHA OBITH OpraHU3aIlv-
OHHO TIOCTPOEHAa KaK pacrpezesieHHas 0JI0YHO-MOAY/IbHAsE KOHCTPYKIUS, B KOTOPOH yUUTbI-
BAETCS BO3ZMOXKHOCTh Hapal[uBaHUsl 00bEMHO-KOHCTPYKTUBHOM CTPYKTYpbI IPU MOJAEpPHU3A-
LMY U PEKOHCTPYKLUHU TEXHOJIOTMYECKOT0 000y 10BaHUS.

CrpykTypa cHCTEMBI yIpaBieHHs] 00eCIeYnBaeT CTHIKOBKY €€ TEXHMUYECKUX CPEJICTB
B €IMHBIA KOMILJIEKC C LIE€JbI0 OOEcreueHus: MOJHOI0 U HaleXHOro (yHKIMOHHWPOBAHUS
B IIpefesiaX 3aJaHHbIX (YHKIUH CHCTEMBl M TEXHUYECKUX XapPaKTEPUCTHK CPENICTB, BXOIS-
X B KOMIUIEKC aBTOMAaTU3UPOBAHHOI'O YIPaBJICHUS U Jucrneryepusanui. OyHKIHOHAIbHO
CTPYKTYpa CHCTEMbI BOJIOPACIIPEICICHHSI METHOPATUBHONW CUCTEMbI COCTOUT U3 CJIETYIOIIHUX
00BEKTOB:

- nucnerdepckuit nyHKT Ha ['TC;

- IEHTPAJIBHBIN AUCIETYEPCKHM IIYHKT B YIIPABJICHUH;

- KOHTPOJUIEPHI 3aTBOPOB C JAaTYUKOM IOJIOKEHUS 3aTBOPA;

- KOHTPOJUIEp AATYUKOB YPOBHSI BOJIBI;

- KOMILJIEKC TEXHUYECKUX CPEJICTB.

SCADA (a66p. ot anri. Supervisory Control And Data Acquisition — qucnieTdepckoe
yIpaBJeHHUE U cOOp JAaHHBIX) — 3TO MPOrPaMMHBII MaKeT, MpeIHa3HAYEeHHBIN I pa3paboTKu
UM oOecrieueHus: paboThl B PealbHOM BpEMEHH cucTeM cOopa, 00paboTKH, OTOOpaKEHUS U
apxuBupoBaHusa MHPopmauuu 06 oObekre ynpasineHus. Copemennbie SCADA-cucremsl Jjier-
KO B3aMMOJEUCTBYIOT CO CTaHJAPTHBIMHU U MOJb30BATEIbCKUMH MPOTrpaMMaMu, B Pe3ysbTaTe
Yero BO3HUKAIOT PELICHUs N0 BU3YaJM3alluK, KOTOPbIE TOYHO YIOBJIETBOPSAIOT IPAKTUUYECKUM
TpeOoBaHusIM. briarogapsi OTKpeITEIM HHTEpQEicaM, CUCTEMHBIE HHTEIPAaTOPbl MOT'YT pa3paba-
ThIBaTh COOCTBEHHBIE MPUJIOKEHHUS, 1IeJICHAIIPABIEHHO HA/ICTPauBasi CUCTEMHbIE PACIIUPEHUSI.
WuTerpupoBaHne BCeX COCTaBHBIX YaCTEl CUCTEMBI KOHTPOJISI M YIIPABJICHUS B €IMHOW TEXHO-
JIOTUM MMUHHUMU3UPYET 3aTpaThl HA UX CTHIKOBKY, COKpaIllaeT BpeMsi 0OMeHa U NMpeoOpazoBaHUs
JTaHHBIX, UCKITF0YAeT MOTEpH MH(OpPMAINK, TTOBBIIIAs, TEM CaMBIM HaJIeKHOCTh U d((EKTHB-
HOCTb CO3/1aBaeMbIX cucteM. OTKphITas apXUTEKTypa amnmnapaTHOTO M MPOrpaMMHOro obecre-
YeHUs MO3BOJISIET HapallliBaTh COCTAB U3MEPUTENILHOW ammaparypbl U BBOJUTH HOBBIE aJIro-
PHUTMBI KOHTPOJIS, Pa3BUBATh M MOJCPHU3NPOBATH YKe BHEIPEHHBIE CUCTEMHI [ 1].
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SCADA MOXeT SIBJISITbCSI YaCTbI0 aBTOMAaTHU3UPOBAHHOW CHUCTEMbI YIPABIEHUS TEXHO-
noruueckumu npoueccamu (ACY TII), aBToMaTU3MpPOBAaHHON CUCTEMBlI KOHTPOJIS U ydeTa
sHepropecypcoB (ACKVYD), HaydHOTO 3KCIIepuMeHTa, aBToMaTu3anuu 3aanus u T. 1. SCADA-
CUCTEMBI UCMOJIBb3YIOTCSI BO BCEX OTPACIISIX XO35HCTBA, B KOTOPBIX HEOOXOAUM OINEpPaTOpCKUil
KOHTPOJIb TEXHOJIOTUYECKUX MPOIIECCOB B pealbHOM BpeMeHH. Jl[aHHOe mporpaMmHoe oOec-
MEYEHHUE YCTAHABIMBAETCS Ha KOMIIBIOTEPHI U JJISl CBA3H C OOBEKTOM HCIIOJIb3YET JIpaBepbl
BBOJa-BeIBoJa win cepBepbl OPC/DDE (OPC — a60p. ot anrn. OLE for Process Control —
CEMEICTBO MPOTPaMMHBIX TEXHOJIOTUM, MPEAOCTABISIIOIINX €AUHBIA HHTEpQeiic ans yrnpas-
JeHns 00BbEeKTaMH aBTOMAaTH3AIMU U TeXHoJIoTH4eckumu tporeccamu; DDE — a66p. ot anri.
Dynamic Data Exchange — Mexanu3Mm B3auMMOJEHCTBUS MPUIIOKEHUI B ONEpPallMOHHBIX CHUC-
temax Microsoft Windows).

Cepsepsl OPC/DDE npennazHadeHsl Jyisl TOJTY9eHHUS! JaHHBIX U3 CETH U MPEJOCTaB-
nenust ux OPC- mmu DDE-xinentam. OPC-knueHntoM MoxkeT BbicTynath Jirobas SCADA-
cuctema: Intouch, Genesis, Trace Mode u np. JIro60it OPC-knueHT MOXEeT 0OMEHUBATHCS
naHHbIMU ¢ J1I006IM OPC-cepBepoM BHE 3aBHCUMOCTH OT CIIEM(PUKHA YCTPONCTBA, IJIsT KOTO-
poro paspabarsiBasicsi KoHKpeTHbIE OPC-cepep. DDE-kireHTOM MOXET BBICTYNATh JH00ast
nporpaMma, nojepxusatoiias oomen uepe3 DDE.

[IporpaMMHBIi KOJI MOXKET ObITh HAIlMCAaH KaK Ha S3bIKE IPOrpaMMUpPOBaHUs (HAMPH-
Mep, Ha C++), Tak U CTeHEepUpPOBaH B Cpelie MPOEKTUpOBaHus [2].

HNuorpa SCADA-cucTeMBI KOMITIEKTYIOTCS JOTIOJTHUTEIBHBIM MPOTPaMMHBIM O0ec-
neyenueM (I10) ans mporpamMmmupoBaHus NPOMBINUIEHHBIX KOHTpoJuiepoB. Takue SCADA-
CHUCTEMBI Ha3bIBAIOTCSI MHTETPUPOBAHHBIMU U K HUM J100aBisitoT TepMuH SoftLogic (cuctema
[IPOrpaMMUPOBAHUS KOHTPOJUIEPOB C OTKpbITON apxuTekTypoit). Tepmun «SCADA» umeer
nBOsIKOE ToikoBaHue. Hanbosee mmpoko pacrpoctpaneno nonumanne SCADA kak mpuiio-
XKEHUS, TO €CThb MPOTPAMMHOIO KOMIUIEKCA, OOECIIEYMBAIOLIEIO BBIIIOJHEHUE YKa3aHHBIX
(GYHKIMM, a TaKKe HHCTPYMEHTAIBHBIX CpelICTB id pa3zpabotku storo [10. Ognako, yacto
noa SCADA-cucreMoil mojipa3yMeBalOT MPOrpaMMHO-aINapaTHbIil KOMIUIEKC. 3HaueHue
tepmuna SCADA nperepriesio i3MEHEHHSI BMECTE C Pa3BUTHEM TEXHOJIOTUH aBTOMATHU3AINH
U ynpaBlieHusl TexHoJiornyeckumu nporeccamu. B 80-e rr. mon SCADA-cucremamu yaie
MOHUMAJIM MPOTPaMMHO-aIIapaTHble KOMIUJIEKChl cOOpa JaHHBIX pEaJbHOIO BPEMEHHU.
C 90-x rr. tepmud SCADA 0osbliie uCHoJb3yeTcs sl 0003HAYEHUsI TOJIBKO MPOrpaMMHOMN
4acTH 4eJI0BeKo-MamuHHoTo nHTepdeiica ACY TII.

SCADA-cuctemsI pemarot ciaeayromue 3aaadu [3]:

- 00OMEH JJaHHBIMH C «yCTPOUCTBAMH CBSI3U C 0OBEKTOM» (TO €CTh C MPOMBIILIEHHBIMU
KOHTpOJUIEpaMH U IJIaTaMH BBOJIa-BbIBOJA) B PEalIbHOM BPEMEHHU Uepe3 JpaiiBephl;

- o0paboTka nHbOpPMAIHH B PEAIbHOM BPEMEHH,

- JIOTUYECKOE YIPABJICHHUE;

- oToOpaskeHrne UHPOpMAaIMK Ha SKpaHe MOHUTOpPA B yI0OHOW U MOHATHOM i yeno-
Beka (opme;

- Be/ieHHe 0a3bl JaHHBIX PEAIbHOTO BPEMEHU € TEXHOJIOTMUECKON HHpOpMaIIHei;

- aBapuiiHas CUTHAJIM3alus U YIPaBJIE€HUE TPEBOKHBIMU COOOIIEHUSMU;

- IOATrOTOBKA U F€HEPUPOBAHUE OTUETOB O XOJ€ TEXHOJIOTHYECKOIr0 MPOLIECcCa;

- ocyuiecTBieHHE ceTeBoro B3aumoenctusa mexny SCADA T1K;

- obecrieuenue cBs3u ¢ BHEMHUMHU npuiiokeHusmMu CYB/] (cucrema yrmpasienust Oa-
3aMH JIJaHHBIX), AEKTPOHHbIE TAOJIUIIbI, TEKCTOBBIE IIPOLIECCOPHI U T. [1.;

SCADA-cucrembl no3BoisitoT paspadareiBate ACY TII B kimeHT-cepBepHOl uin
B pacCIpeeIICHHON apXUTEKTYpe.

OcHoBHble KOMIOHEHTHl SCADA 00BIYHO COACPKUT CIEAYIOIIHNE MTOACUCTEMBI:

- IpaiiBepbl WJIM CEpBEpbl BBOJAA-BbIBOJIA — IIPOrpaMMbI, 00ECIEUMBAIONINE CBS3b
SCADA ¢ npoMbIIIJIEHHBIMU KOHTposuiepamu, cuetunkamu, ALIIT [a60p. ot anri. Analog-to-
Digital Converter, ADC — ananoro-mudpoBoii mpeoOpa3zoBareinb, yCTPOHUCTBO, ITpeoOpa3yro-
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1iee BXOJHOM aHAJIOTOBBIA CUTHAJN B JTUCKPETHBIA KO (UU(PPOBOI CUrHAN)| U IPYTUMHU yCT-
poiicTBamMM BBOJ1a-BbIBOJa MH(OpPMALIHH;

- CUCTeMa peajbHOTO BPEMEHU — Mporpamma, odecrneunBaronias oO0padOTKy AaHHBIX
B IIpeieiax 3aJaHHOTO BPEMEHHOTO 1IMKJIAa C YIETOM IIPUOPUTETOB;

- yenoBeko-MamuHHbIN uaTepdeiic HMI (ab6p. ot anrn. Human Machine Interface —
MHCTPYMEHT, KOTOPBIN NPEJCTABISIET JaHHBIE O XOJE MpOoIecca YeJIOBEKY OlepaTopy, 4To
MIO3BOJISIET ONEPAaTOPy KOHTPOJIUPOBATH POLECC U YIIPABIATH UM);

- IporpaMma-peAaKkTop sl pa3pab0TKU YeJI0OBEKO-MAIIMHHOTO UHTEpdeiica;

- cUCTeéMa JIOTMYECKOI'0 YIpaBJIEHUsS — IporpamMma, oOecreduBarolias HCIOJIHEHUE
MOJIb30BATEIBLCKUX MPOTpaMM (CKpUIITOB) Jioruueckoro ynpasienus B SCADA-cucreme. Ha-
00p penaKTopoB AJs UX pa3pabOTKy;

- 0a3a JaHHBIX PeaJTbHOTO BPEMEHHU — Mporpamma, odecreyrBaroniasi CoxpaHeHHe uc-
TOPHH IPOLIECCa B PEKUME PEalbHOIO BPEMEHH;

- cuUcTeMa yIpaBJeHMs] TPEBOTaMU — IIporpamma, oOecreunBaronias aBToMaTHYeCKun
KOHTPOJIb TEXHOJIOTUYECKUX COOBITHI, OTHECEHHE UX K KaTErOPUH HOPMAJIbHBIX, NpEAyNpe-
KJAIOIIMX UM aBapUIHBIX, a TaKke 00pabO0TKy COOBITHI OIIEpPaTOPOM UIIM KOMIIBIOTEPOM;

- TEHEepaTop OTYETOB — Iporpamma, 0OecleunBarollas CO3JaHUE IOJb30BATEIbCKUX
OTYETOB O TEXHOJIOTUYECKUX coObITHAX. Habop penakTopoB ams ux pa3paboTKy;

- BHEIIHUE HHTepdeiichl — cTaHaapTHble HHTep(delchl oOMeHa JAHHBIMU MEXAY
SCADA u apyrumu npunoxenusmu: OPC, DDE, ODBC, DLL u T. &.

ODBC — (a66p. ot anrn. Open Database Connectivity) — 3To IporpaMMHBIN UHTEP-
¢eiic noctyna k 6a3am JaHHBIX, pa3paboTaHHbIl pupMoil Microsoft.

DLL — (a66p. ot aurn. Dynamic Link Library — «6ubnunoreka AMHAMHYECKON KOMIIO-
HOBKWY, «IMHAMUYECKHU MOJIKIIF0YaeMasi OMOJIMOoTEeKa») B OMEpalluOHHBIX cuctemMax Microsoft
Windows — nuHamudeckass OuOIMOTEKa, MO3BOJISIONIAS MHOTOKPATHOE MCIOJIb30BAHUE Pa3-
JUYHBIMU IPOTPAMMHBIMU MTPUIIOKEHUAMU.

Tepmun SCADA 0ObIYHO OTHOCHUTCSI K LIEHTPAJIM30BAHHBIM CHCTEMaM KOHTPOJS U
yIpaBieHUsI BCel CUCTEMOMW, WM KOMIUIEKCAMU CHUCTEM, OCYLIECTBIISIEMOIO C y4aCcTHUEM 4e-
JIOBEKA. DOJBIIMHCTBO YIPABISIIOIIUX BO3ACHCTBUN BbINOJHSAETCS aBTomaTthuecku RTU
(a00p. ot anri. Remote Terminal Unit — ynanenusiii Tepmunan) uiaun PLC (ab60p. ot aHri.
Programmable Logic Controller — mporpamMmmupyemslii JOru4eckuii KOHTPOJUIED).

Hemnocpencteennoe ympasienue mnpoieccom o0braHo obecrieunBaetcst RTU nmn PLC,
a SCADA ynpasnsier pexxumamu padotsl. Hanpumep, PLC MoxeT ynpaBisiTh IOTOKOM OXJIa-
KIAIOIIeH BOJIBI B TIPOU3BOACTBEHHOM mporiecce, a SCADA-cucrema mo3BosieT oneparopam
U3MEHATh NOTOK, MapIIPYThl IBMXKEHUS KUJIKOCTH, 3alIOJHATH T€ WJIM UHbIE EMKOCTH, a TaKXkKe
CIIEIUTDH 32 TPEBOXKHBIMU COOOIICHUAMU (ajJapMaMu), TAKUMHU KakK MOTEps MOTOKAa U BbICOKas
TeMIepaTypa, KOTOPbIE JTOJDKHBI OTOOpaXaTbCsl, 3alIUChIBAThCS, U Ha KOTOPBIE ONEpaTop JI0j-
’KE€H CBOCBPEMEHHO pearupoBath. LIuki ynpasieHus ¢ oopaTHOU cBs3bIo TpoxoauT yepe3 RTU
nm PLC, B To Bpems kak SCADA-cuctemMa KOHTPOIUPYET MOJTHOE BBIIOJIHEHUE LIUKIIA [4].

C6op nannbix HaunHaercs B RTU win Ha ypoBHe PLC u BritouaeT nokasaHusi usme-
putensHOTO Mpubopa. [anee nanabie coOuparorcs U GOpMaTUPYIOTCSI TAKUM CIIOCOOOM, YTO-
Obl omepaTop AUcHeTYepcKon, ncnoib3yst HMI Mor npuHATE KOHTPOIUPYIOLINE PEIIEHUs —
KOPPEKTUPOBaTh WM IpepBaTh cTaHaapTtHoe ympasieHue cpenctBamu RTU/PLC. [lannbie
MOTYT TaKXe ObITh 3alllCaHbl B apXWB Ui MOCTPOCHUS TPEHIOB U APYroil aHAJIUTUYECKOU
00pabOTKM HAKOIIJIEHHBIX JTAHHBIX.

['omoBHBIE M Y37IOBBIE COOPYXKEHHUs OCHAmIeHbl oOopymoBaHueM cuctembl SCADA,
Ha BCEX PEryisiTopax yCTaHOBJIEHbI JaTUYUKU IOJIOKEHUS 3aTBOPOB, NaTYMKU YPOBHEH BO/IbI
BEPXHET0 U HIKHEro Obe(oB.

B aBTOMaTH4eCKOM pexrMe paboTaroT:

- TOJIOBHBIE PEryJIATOPHl KaHAJIOB IO HOJACPKAHUIO 3aJaHHOTO pacxoja M0 YPOBHIO
TOPU30HTA BOJIbI HA TOJIOBHBIX T'HIPOINIOCTAX;
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- TIEPETOPAKUBAIOIIEE COOPYKEHHUE IO YPOBHSM BO/IbI BEpXHET0o Obe(da;

- BCsl MHOpMAIUS C JaTYNKOB OTOOpa)kaeTcsi HA MHEMOCXEMaXx;

- IPEeAYCMOTpPEHA 3allUTa OT HEIITATHBIX CUTyalui (3aKIMHUBAHUE 3aTBOPOB, Ipe-
BBIIIEHHE MaKCUMAJIbHBIX YPOBHEH, OTKIIIOUEHUE AIEKTPOIIUTAHUS U JIp.).

Oo6opynosanue cucreMbl SCADA 17151 TOJIOBHBIX U Y3JIOBBIX COOPY)KEHHUI BKJIFOYAET:

- KOMITbIOTEPHI;

- IpOrpaMMUpPyEMbIe KOHTPOJIJIEPHI;

- MOJYJIM BBOJIa ¥ BBIBO/JIA;

- TaTYMKHU YPOBHSI BOJIbI U TIOJIO’KEHUS 3aTBOPOB;

- 000py0BaHNE CUCTEMBI NTEpEAaYu JaHHBIX.

JlucnieTyepckye MyHKThl FOJIOBHBIX M Y3JIOBBIX COOPYXEHHI OCHAIEHbl KOMIIbIOTE-
pamMu ¥ 000pYyJOBaHHEM CHUCTEMBI Iepeladyd JaHHBIX, oOecreunBarolieil Oecrepe0oiiHyo
CBSI3b MEXK]y LIEHTPaJIbHBIM U MeCTHbIMU Aucnerdepckumu nmyHktamu (LT u MII) u aB-
TOMAaTHUYECKYIO nepeaady undopmanuu [5].

banancossie ruaponoctsl ocHamiensl cucreMoit SCADA ¢ natynkamu ypoBHEH BOJBI.
Oo6opynoBanue cucteMbl SCADA 1151 6asiaHCOBBIX THAPOTIOCTOB BKJIIOUYAET B CEOI:

- IpOrpaMMUpPyEeMble KOHTPOJLJIEPHI;

- MOJTyJI BBO/JIa, BBIBO/IA, JATYMKU YPOBHS U 000PY/IOBaHUE CUCTEMBI MIEpeauy JaHHbIX.

WNudopmarust 00 ypoBHAX M pacxojax BOJIbI ONEPATUBHO MO TEIEKOMMYHUKAIIHOHHON
cBs3u nepenaercs B MU rugpoyyactka, K KOTOPOMY OTHOCHTCS 3TOT OajlaHCOBBII MHJIPOIIOCT.

Jlnia peanusanuu Bcex QyHKUMN CHCTEMbl aBTOMATU3ALMK BOJOPACIIPEICIICHUS Ha Ka-
Hajax MeJMOPAaTHBHOIO Ha3Ha4deHUs pazpabarbiBatoTcs anroputmsel U [10 cucremsl aBTOMa-
TU3ALHH.

[1O cuctembl aBTOMaTH3allMM pEATU3YETCS] Ha MPOTrpaMMHUPYEMbIX KOHTpOJUIepax U
Ha KOMIIBIOTEpAX U MPEACTABIIAET COOOM CIOKHBIM B3aUMOCBI3aHHBIN KOMIUIEKC [6].

I1O cuctembl aBTOMaTH3aIMKM COCTOUT U3 CIEIYIOIIHUX IPOTPAMMHBIX KOMIUIEKCOB:

- CUCTEMBI IUCTIETYEPU3ALMN U aBTOMATU3AIUU JUIsl HUKHEro ypoBHs MIIT;

- CUCTEMBI IUCIETYEPUALMU U aBTOMATU3alMu sl BepxHero ypoBHs L1

- cucteMbl nepenaun nanHbix mexay LI u MIT;

- CUCTEMBI «YIPABJIECHUE BOJOpACTIPEACIICHuEM» ISl HUKHEro ypoBHs M/II;

- CUCTEMBI «YNpPABJIECHUE BOJAOpACIpeaeICHuEM» 1isl HuxHero ypoBHs LI/II1.

[IporpaMMHBIi KOMILJIEKC CUCTEMbI TUCHETYEPU3ALUU M aBTOMATU3AIUU JIJIsl HUXK-
Hero ypoBHss M/III npenHa3sHaueH Ajs ONEPAaTUBHOrO YIpPaBJICHHUS aBTOMATU3UPOBAHHBIMU
TUAPOTEXHUYECKUMH COOPYKEHHUSIMU UM pellaeT ClAeAyIollre 3a/ladyd B pealbHOM MacuiTade
BpeMeHH [7]:

- 0TOOpa’keHHEe Ha MHEMOCXEME THIPOTEXHUYECKOTO COOPYKEHUSI TEKYIIINX 3HAUEHUN
M3MEPEHHBIX TEXHOJIOTMUYECKUX MapaMeTPOB C MOMOIIBIO TaTYUKOB (YPOBHHU BOJbI U MUHEpPA-
JIM3alUH, OTKPHITHE 3aTBOPOB);

- pacdeT ¥ 0TOOpa)KeHUEe Ha MHEMOCXEME TUAPOTEXHUUYECKOTO COOPYKEHHS TEKYIIHUX
3HAYEHUI pacX0JI0B BOJIbI;

- peanu3aiys pexuma JUMCTAaHIIMOHHOTO YIPAaBJIEHUS 3aTBOPAMM T'HAPOTEXHUUECKUX
COOPYKEHHUH;

- pacdeTr M peayu3alus CUCTEMbl aBTOMaTUYECKOTO YIPABJIECHUS THIPOTEXHUYECKUMU
COOPYKEHUSIMU;

- curHanu3anus o0 aBapuiHBIX peKUMax pabOTHl 3aTBOPOB U YKa3aHHE BO3MOKHBIX
MIPUYMH U JIp.;

- BE/ICHHUE apXHMBOB TE€XHOJIOITMUYECKUX TapaMETPOB U aBapUHHBIX PEKUMOB T'HIPOTEX-
HHUYECKUX COOPYNKEHHIA.

OcCHOBHBIE YaCTH JAHHOT'O KOMILUIEKCA pealn30BaHbl HA MPOTPaMMUPYEMbIX KOHTPOJI-
nepax u komnberotepe M/II

[IporpaMMHBII KOMILIEKC CUCTEMbI JUCIIETUEPHU3AMN U aBTOMATU3aLUU JJIsl BEpXHE-
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ro ypoBHs LIJII1 nmpenHasHadeH mJjisi ONMEepaTUBHOTO aBTOMATHU3UPOBAHHOTO KOHTPOJISI BCEX
ABTOMAaTHU3UPOBAHHBIX THIPOTEXHUYECKNX COOPYKEHHM U peIIaeT CIeAyoue 3a/1a4u:

- oToOpa’keHHEe Ha MHEMOCXEME KaHasla TEeKYIUX 3HAYEHUH OCHOBHBIX TEXHOJIOTHUYE-
CKUX IapaMeTpoB (YPOBHHU U pacXobl BOJbI) THIPOTEXHUYECKUX COOPYKEHUN U OalaHCOBBIX
TUAPOINOCTOB;

- CUTHaJIM3alus 00 aBapuiHBIX peXUMaxX CUCTEMbI Mepeaayu JaHHbIX, YKa3aHHE BO3-
MO>KHBIX IPUYUH U JIP.;

- BEJICHUE APXMBOB TEXHOJOTMYECKHX MapaMeTpOB, aBAPUNHBIX PEKUMOB T'MIPOTEX-
HUYECKUX COOPYXEHUI 1 0alaHCOBBIX THJIPOIIOCTOB BCETO KaHAJa.

[IporpaMMHBIIl KOMIIJIEKC CUCTEMBI NEepeadyd JaHHBIX MPEIHA3HA4YeH I Iepeaadn
TexHoJoruyeckoil nHpopmanuu mexy komnbrorepamu M/ u LI u pewaet cnenyromue
3a1a4u:

- mpueM kommbroTepoM LIJIIT Tekymieit TexHOIOTHYeCKON MHPOPMALIUA OT KOMIIBIO-
tepa MUII;

- nepeaaya B komnbrotep LI Texymieit TexHonornueckoit HGOpMaluu OT KOMIIbIO-
tepa M/UII;

- mepenaya JaHHbIX oT koMmnberorepa LI/IIT B komnbsrorep M/III st ycraHOBKH 3a1aH-
HBIX TEXHOJIOTUYECKUX I1APAMETPOB;

- npueM uHpopManuu komieorepoM MJIIT ns ycTaHOBKM 3aJaHHBIX TEXHOJIOTHYE-
CKHX napameTpoB oT koMnbrotepa LIJIII.

JlaHHBIN KOMIUIEKC peann3yercsa Ha komnbrorepax LT u M/JIII.

[IporpaMMHBIIl KOMIUIEKC CUCTEMBI «YIPABJICHHUE BOJOPACIPEACICHUEM» JJII HUKHE-
ro yposus MJ/III nmpeanasnayen [uis penieHus 3a1ad BOJOpacipeaesieHus B mpenenax Oanan-
COBBIX YYaCTKOB M PEIIAET CIEAYIOUIUE 3a1a4u:

- BBOJI, XpaHeHue u o0paboTka Ha kommbrorepe M/III Bu3yanpHON uHGbOpManuu
0 pacxo/1ax BO/JIbl, IOJIy4€HHOHN HAOII0AATEISIMU THAPOYIACTKOB;

- CYUTBIBAaHME, XpaHEHHE U 00pabOTKa M3MEPEHHBIX JaHHBIX O PacxoJax BOJbl aBTO-
MAaTH3UPOBAHHBIX COOPYXEHUU r'HapoydacTka Ha koMibrotepe M/IIT;

- IoAroToBKa K nepenave B kommbiorep LI Bu3yansHoO#i nHpOpMaluu o pacxomaax
BO/Ibl, COOpaHHOM HAOIIOAATEISIMU THIPOYIACTKOB;

- moAroToBKa K npuemy ot komnstorepa LIJIIT B komnbroTrep M/III mmanoBoit undop-
Malluu, ee XpaHeHue u 00paboTka;

- pelieHue 3aaa4 «ymnpasjaeHue Bogopacnpeaeneanem» na M/II;

- TOATOTOBKA OTYETOB O BOAOPACHPEACICHUHN Ha THApOoydacTke B Kommnbrorepe M.

[IporpaMMHBIIi KOMIUIEKC CUCTEMBI «YIIPABICHUE BOJOPACIIPEACIICHUEM) JUISl BEPXHE-
ro yposus MJIII nmpeanasnayen [uis penieHus 3a1ad BOJAOpacipeaesieHns B mpeaenax OanaH-
COBBIX YYaCTKOB U II0 BCEMY KaHAJIy M PEIIaeT CIAEAYIOIINE 3a0aUn:

- B0 B komntotep LT uadopmaruu myist pemennst 3a1a4 «Ce30HHOTO IIaHUPOBa-
HUS», €€ XpaHEeHHe 1 00paboTKa;

- PEILIEHHE 3a/1a4U «CE30HHOE INIAHUPOBAHUEY.

Buenpenne SCADA-cuctem B mporiecc ynpaBieHHs] BOIOPACTIPEICICHUEM Ha MEJIHO-
PaTUBHBIX CHCTEMax IIO3BOJIUT ONTHMHU3UPOBATH MpOIecC oOMeHa HH(POPMAIHMEH MEXITy
00BeKTaMU yIpaBJiICHUS U JUCIETYEPCKUMHU MyHKTaMH, 00€CIIEYUTh PallMOHAIIBHOE HCIIONb-
30BaHUE HPHEPreTUUYECKUX M TPYIOBBIX 3aTpaT U MOBBICUTH ONEPATUBHOCTh U Ka4e€CTBO MpPHU-
HHAMA€MBIX PELICHHUN IPU PacIpeIeI€HUN BOAHBIX PECYPCOB.
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B. B. bopoabiues, E. J. I'osioBunos, M. H. JIbiToB
Bonrorpaackuit punuan Beepoccuiickoro HaydHO-UCCIIEI0BATEIbCKOTO HHCTUTYTA
TUAPOTEXHUKH U Mennopanuu, Boarorpaa, Poccniickas @enepanns

AIIITAPATHOE OBECIIEYEHUE MOHUTOPUHI'A PABOTbI
JOXIEBAJIBHOU TEXHUKHU HA OCHOBE TEXHOJIOI'HU
I'IOBAJIBHOI'O CITYTHUKOBOI'O NIO3UIIUOHUPOBAHUA

Lenv uccneoosanuii cocmoum 6 pewienuu npooOIeMvl AnNaApamHO-UHCMPYMeHMAalb-
HO20 obecneueHus MOHUMOPUHea padomsl 00XHCOE8ANbHOU MEXHUKU HA OCHOBE MEXHOIO02Ul
27100aNbHO20 CNYMHUKOB020 NO3UYUOHUposanus. Hayunas HosusHa ucciedoeanuti 3aKuoya-
emcsi 8 paspabomke UHHOBAYUOHHBIX MEMOO08 ONepamu8Ho20 KOHMPOs pabomsl 00icoe-
8ANLHBIX MAWUH KPY208020 U (hponmanvro2o devicmsus. Konyenmyanvrou ocnosoti ucciedo-
8aHUll cmana 2unomesa U yenecooopazHoCms Opeanu3ayuu UHCMPYMEHMAIbHO20 KOHMPOJIS
U OUCMAHYUOHHOU MPAHCAAYUY 3HAYUEHUN PA0a Napamempos, 8KI04as oagnenue 600bl 8 pa-
bouem mpybonpogoode 00XHCOeBAIbHOU MAWUHBL, CKOPOCMU OBUNCEHUS U MPAEKMOPUU O8U-
JHCeHUsl 8 NPUHAMOU cucmeme Koopounam. B xoode uccnedosanuti paspabomana npunyunu-
ANbHASL CXema U U320MosieH NPOMOmun yCmpoucmed MOHUMOPUHea pabomol 00H#CO0e8AIbHOU
MEXHUKU 8 pedcuMe PeaibH020 8pemMeHu ¢ paboyum Hazeanuem «Monumop [IM-1». Pe3ynb-
mamul anpobayuu ycmpoucmea 6 YCI08UsX NPOU3B00CMBA NOOMEEPHCOAOm 3¢hghexmus-
HOCMb U NPAKMUYECKYI0 He0OX00UMOCMb OUCMAHYUOHHO20 KOHMPOJISL napamempos pabomol
002#0e8ANIbHOU MEXHUKU 8 PedCcUMe PealbHO20 8PeMeHU.

Knrouesvie crnosa: doscoesanvruas mexHuka, MOHUMOPUHS, 2100ANIbHOE CRYMHUKOBOE
NO3UYUOHUPOBAHUE, IKCHEPUMEHMATILHOE YCIMPOUCTEO.

B Hacrosee BpeMsi HayqHO# OOIIECTBEHHOCTHIO AaKTHBHO BEIYTCS PaOOTHI IO COBEp-
[IICHCTBOBAHMIO THIPOMEITOPATHBHBIX CHCTEM C Y4ETOM HOBBIX TPEOOBAHUI M YPOBHS pa3BH-
TUs TexHoJorui. [IpuMeHeHne COBpeMEHHBIX JI0KICBATBHBIX MAIIMH W YCTAHOBOK 00ecIeun-
BaeT BO3MOKHOCTH TPOBEACHUS MOJIMBOB HA TMOJISIX, UMEIOIINX MPSMBIE U 0OpaTHbIE YKIOHHI,
MaHEBPUPOBAHMS TIONMBHBIMA HOPMAMH B IIHPOKOM auarmasone (ot 50 10 900 m’/ra) 6es mo-
Tepb BOJIBI Ha TIYOMHHYIO (PHIBTpAIMIO, BHICOKOW PAaBHOMEPHOCTH PaCIPEETICHUS OIS
I10 TOBEPXHOCTH OpOIIaeMoro y4actka. D((EeKTUBHOE HCIIOJIb30BAHHE YKA3aHHBIX MPEUMY-
IIECTB MOXKET ObITh 00EcCreueHo NMpH HauOoJee MOJTHOM COIVIACOBAHUHU PEKUMOB JKCILTyaTa-
UM TUAPOMEIHOPATUBHBIX CHCTEM, OHOJOTHYECKUX OCOOCHHOCTEH OpOIIaeMbIX KYJIBTYP,
MIPUPOJIHBIX OCOOEHHOCTEN perruoHa u arpojasnamadTHoi eauHuusl. [lpu 3Tom crenens aud-
(bepeHIMay TMHAMUKA 3TUX KPUTEPHUEB B IPOCTPAHCTBE M BPEMEHH HANPSIMYIO 3aBHCHUT
oT 3(ppeKTHBHOCTH MOHHUTOPHHTA HCIIOJNHSIONMX MEXaHU3MOB CHCTEMBI W TpeOyeT peannza-
MU QYHKIUU CIIEKEHUS B pexume peasibHoro BpeMeHH [1]. Co6cTBEeHHO, BO3MOKHOCTh MOHH-
TOPUHTA TEXHOJOTUYECKHX IPOIECCOB B PEKUME PEATHHOTO BPEMEHH SIBISIETCS OJHOMN
U3 TJIIaBHBIX OTIMYUTEIBHBIX YePT THIPOMEITHOPATHBHBIX CHCTEM HOBOTO MTOKOJICHUS [2].
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