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ABTOMOTMIAOUMSA

M gucnetTyepusayus
BLl «Fasnpom Heprogom»

MBaH Jlbikos

B cTaTtbe M3n0XeHa UCTOPMS CO3[AHMS NPOEKTA ABTOMATU3ALMM U AUCMIETHEPU3ALMM
O}MUCHOro LEHTPA OJHOM M3 KoMMAaHUK rpynnbl «[asnpom». MHxeHepHble cucTembl
23-3TAXHOro 380HUS U YETbIPEX KOopnycos 6b1IM 06begMHEHbl B LEHTPANU30BAHHYIO
CUCTEMY MOHUTOPMHIA M KOHTpons Ha 6a3e nporpammHoro obecnevenmns ICONICS.

Bce atansl gaHHoro npoekta 6binn peanmsoeansl OO0 «DHeprofom cepBMC» 30 OAMH rog,
B pe3yJSibTATE Yero NoAy4Maach HOAEXKHAS, COBPEMEHHAS, MHTYUTUBHO MOHATHAS

ANs SKCMAYATMPYIOWEro NePCcoHand cucTema.

BBEAEHME

COBpEMeHHaﬂ PCaIbHOCTb U TCXHUYC-
CKUI IIPpOrpecC HaknaablBalOT OTIICYATOK
Ha BCC C(I)epbl YeJIOBEYECKOMN XKN3HU, B
TOM YUCJIE U Ha €€ OBITOBYIO CTOPOHY.
B HaCTOoALIEC BPEMsA aBTOMAaTU3alvA 31a-
HUU IBJISIETCI HEOTHEMJIIEMOI YaCThIO pu
MNPOCKTUPOBAHUU, a TAKXKE ITPU MOACPHU -
3almmn 3IlaHI/II71, IIOCTPOCHHBIX B ooJee
paHHI/Iﬁ nepuon. KoMruiekcHbIe aBTOMA-
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Puc. 1. busnec-uentp «fasnpom IHeprogom»

TH3alUs U JUCTIeTYepU3aius NHXeHEeP-
HBIX CUCTEM HEOOXOIUMBI ISl OITUMU3a-
LMY ITpOoLIecca 9KCIUTyaTalluu 3IaHUsT, CO-
KpallleHMs SKCITTyaTallMOHHBIX M3IEPXKEK,
MOBBIIICHUST O€30ITaCHOCTU U KOMQOPT-
HOCTH TIpeObIBaHMs Joaeii B HEM. Cuc-
TeMbl aBTOMATHU3allMKd OOECIeYnBaIOT
LIEHTPAJIM30BaHHOE yIPaBJICHUE U JUar-
HOCTHKY BEHTWJISILIMY, KOHIUIIMOHUPOBA-
HUSI, OTOIJICHUSI, BOMOCHAOXKEHUS, DJICK-
TPOCHAOXEHUsI, TIPOTUBOMOXAPHBIX CH-
CTeM, TeJIEKOMMYHUKALIMI, TEXHUIECKUX
CPENCTB OXpaHbI U T.1.

CyTb MPOEKTUPOBAHMUSI CUCTEM TUCTIET-
yepu3alry 3aKJII04aeTcs B pellieHUH 3a1a-
Yy BU3yalM3aluuu uHGopMauu o GyHK-
LIMOHUPOBAHUU UHXEHEPHOTO 000pya0-
BaHUS U MPEIOCTABICHUU UHXEHEPHOMY
MepCcoHaTy BO3MOXKHOCTH TIPSIMOTO YIIpaB-
JIeHUs1 000pyI0BaHUEM C AUCTIETYEPCKOTO
nyHkTa. JlaHHbIE O COCTOSIHUM 000PYI0-
BaHMS TIOCTYIMAIOT OT KOHTPOJUIEPOB JIO-
KaJbHOM aBTOMAaTUKU U MepenarTcsl Ha
cepBep. O0paboTaHHBIE TEXHOJOTUUECKUE
JIaHHbIE ¢ HEOOXOIMMOU aHATUTUYECKOM
uHpopMaleil BBIBOASITCS Ha 3KpaHbl
KOMIIbIOTEPOB Ha pabouMX MecTax ornepa-
TOPOB B HaIJISIIHOM JMHAMUYECKOM Tpa-
¢duueckoM BueE.

3AAAYA, CTOSBLIAS
NEPEA PABPABOTYUKAMMU

000 «DHeprogomM cepBHUC» SBISICTCS
npodheCcCUOHANBHON YIPaBIISIONIelt KOM-
MMaHKUel ¢ pa3BUTOM CEThIO (DMIMAIOB IO
Bceil ctpaHe. OQHUM U3 OCHOBHBIX Ha-
TPaBJICHU AESITeTbHOCTY KOMIIAaHUY CITy-

KUAT MHXEHEPHO-TEXHUIECKOE OOCITyKM-
BaHWE 3[IaHUI, B TOM YNCJie U BHEIpeHNe
CHUCTEM aBTOMATU3aLNK OOCITY>KMBAaEMbIX
06bekToB. C 2009 roma OO0 «DHeprogom
CEPBHUC» SIBJISICTCSI SKCILTYaTUPYIOLIEii Op-
ranuzanueit 6usHec-meHrpa (bL) «Iaz-
pom Dueprogom» (47 547 m2, puc. 1).

OcHoBHas 3amaya, KOTOpast CTOsUIA Tie-
pen KoMIaHuel, — KOHTPOJIMPOBATh MaK-
CHUMaJTbHO BO3MOXKHOE KOJIMIeCTBO MHXKe-
HEepUW 1, BBUIY CIOXHOU apXUTEKTYpPHI
WHXXEHEePHBIX COOPYKEHUH, CIeIaTh KOHT-
pOJIb UHTYUTUBHO TIOHSITHBIM IJISI DKC-
TTyaTupytolero nepconanra. Ha manuom
00bEKTe HEKOTOPbIE CUCTEMBI yKe ObLIN
aBTOMATU3UPOBAHBI HA 0a3e KOHTPOJUIe-
POB pa3HbIX MPOU3BOAUTENEH. ABTOMATH-
3UpOBaHHOE pabouee MecTo (manee —
APM) cocTosi1o 13 TpEX KOMITBIOTEPOB, Ha
KaXxIOM U3 KOTOPbIX ObUIa yCTaHOBJIEHA
cBost SCADA-cucTeMa, 1 MUMeJIOCh TaKOe
K€ KOJIMYEeCTBO cepBepoB. bbuto mpuHsITO
pelieHue 00beANHUTH BCE CUCTEMBI B O[T~
HY, CO311aTh I0TOJIHUTEIbHOe APM, a Tak-
K€ 00ecreunTh BO3MOXKHOCTh paclIupe-
Hus. YacTh ycrapeBilero o00opyaoBaHMs
OblIa 3aMeHeHa Ha Oosiee COBpeMEHHOE.
Tepmun SCADA o6o3HauaeT Supervisory
Control And Data Acquisition, yto nepe-
BOAUTCSI HA PYCCKUI KaK cuctema coopa
JAHHBIX U OMIEPATUBHOTO TUCTIETYEPCKOTO
ynpasieHus. Eciu ObITh TOYHEE U TOBO-
puth 0 ToM, 4yTo Takoe SCADA-cucremsl,
TO 9TO LEJIbII KOMIUIEKC UHCTPYMEHTAJb-
HBIX CPEACTB AJIs1 pa3paboTKU Mporpamm
YMPaBIEHUsT TEXHOJIOTMUYECKUM Tpoliec-
COM U cOOpa TaHHbIX.
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Puc. 2. CrpyKTypa cucTemMbl aBTOMaTM3aLMu

®ynkunu SCADA:

® 1puéM JTaHHBIX OT YCTPOMCTB HUXKHETO
YPOBHSI,

@ coxpaHeHue nHboOpMaIUU B 6a3e qaH-
HBIX;

® BTOpUYHas o0paboTKa BXOAsIIEeH WH-
dopmariy Ha OCHOBE 3JTOKEHHO KOH-
durypanuu;

© BU3yaTN3aIus TEXHOJIOTUUECKUX TIPO-
11eCCOB U APXUBHBIX JTJAHHBIX B YIOOHOM
IUTsT orieparopa hopme;

@ mepenavya yrpasJSIOIIUX CUTHAJIOB OT
oreparopa 10 KOHTPOoJIJiepa W pa3ind-
HBIX UCTIOJTHUTEJIbHBIX y3JI0B;

@ peTucCTpaIus pa3TuIHbIX KOHOUTYpH-
pPYeMBbIX COOBITUI U BeJeHUE XKypHAIOB
yu€ta paboThl Y3/I0B U arperaTos;

® yBemoMJIeHUE TIepcoHasa 00 aBapUITHBIX
CITyJasx;

® COCTaBJIeHUE OTYETOB U TOKYMEHTOB TSI
najnbHelen o6paboTK Ha OCHOBE CO-
XpaHEHHOU nHMOpMaIK B 6a3e TAaHHBIX.
Komanpga criennanuctos, paboTaBIINX

HaJl JaHHBIM TIPOEKTOM, UMeeT OOIbIION

OTIBIT B OOJstacT aBromMaru3anuu. Ucxomst

u3 onbiTa, B KauectBe SCADA-cuctembl

pazpabotunku Beiopamu GENESIS32 kom-
manuu ICONICS. GENESIS32 Bxmouaer

B ce0st HAOOp MPUIIOKEHUI TSI CO3TaHUS

NporpaMMHOTO obecreyeHus: coopa JaaH-

HBIX U OINEPaTUBHOTO MUCIETYEPCKOTO

ympaBlieHUsT BepXHeTo ypoBHs. B coctas

MakeTa TakKe BXOAUT cpela pelaKTUpoBa-

HUS clieHapHbIX poueayp Advanced VBA

Scripting, oOecmevyuBaroliasi BO3MOX-

HOCTb Pa3pabOTKW 4acTU MPOrpPaMMHO-

ro obecrieueHus1 cpeacTBamu Visual Basic.

B mpoekTe 3ameiicTBOBaHBI OCHOBHBIC
koMmnoHeHThl: GraphWorX, TrendWorX n
AlarmWorX. GraphWorX mnpeaHa3zHaueH
JIJIS1 BU3yaJIM3allii KOHTPOJIMPYEMBIX TTPO-
neccoB. TrendWorX oTBeyaeT 3a apXuBu-
pOBaHUE KOHTPOJMPYEMbIX 3HAYEHUI U
MpeacTaBieHue MX B BUIE TIpadUKOB.
IMpunoxenue AlarmWorX siBisiercst cep-
BEpPOM DETHUCTpAIlMM aBapMIHBIX CHUTHA-
J10B. JIaHHBII TIpOrpaMMHBIA KOMILJIEKC
UMeeT OoJIbIIYI0 (YHKLIMOHATBbHOCTh U
HeorpaHUYEeHHbIE BO3MOXHOCTH B MPO-
eKTUPOBaHUU cucTteMbl. B BbIOOpe 000py-
JIOBaHUSI MPEANIOYTEHUE OTAAHO KOHTPOJI-
nepam komrnanuu Schneider Electric. Ha-
JIEXKHOCTh, CTOUMOCTb, CKOPOCTb PadOTHI,
MporpaMMarop, TeXHUYecKas MOAIePXK-
Ka, — BCE 9TO OCHOBHBIE (paKTOPBI BEIOOPA.

APXUTEKTYPA CUCTEMBI

ApXUTEKTypa aBTOMaTHU3MPOBAHHON CH-
CTeMBI — 3TO aOCTPaKTHOE e€ TIpeIcTaBIe-
HIEe, KOTOpPOe BKIIIOYAET B ce0sT MaeaTn3u-
pOBaHHBIE MOJEIN KOMITOHEHTOB CUCTE-
MBI, a TaKXe MOIETW B3anMOJeHCTBUS
MeXIy KOMIIOHEHTaMU. DIeMeHTaMU ap-
XUTEKTYPHI SIBISIOTCS Moaenu (abcTpak-
LIMW) AaTYUKOB, YCTPOICTB BBO/IA-BHIBOAA,
U3MEPUTETBHBIX npeobpasoBarenei,
[JIK, xoMnbploTepOB, MPOTOKOJIOB, MH-
TepdeiicoB u T.4. 3agaueii pa3paboTINKOB
OBLIIO CO3MaTh ABTOMAaTUYECKOE YIpaBie-
HUE C BO3MOXHOCTbIO MOHUTOPMHTA U
nucneryepckoro ymnpasieHus. [Ipu mo-
CTPOEHUU AapXUTEKTYPhbl 3aKJalbIBaTU
cJIeyIoIIne CBOMCTBA OymyIleil CuCTeMbl
aBTOMAaTU3ALINU:

@ HaIEXKHOCTB;
@ TIpoCTOTa OOCTY>KMBAHMS U IKCTUTyaTa-

Luy;
© MOTUOUIMPYeMOCTh (BO3MOXHOCTD TTe-

peHacTpOUKM Iyt paboTHl C IPYTUMU

TEXHOJIOTUIECKUMU TIPOLIeCCaMN);
©® (pyHKIMOHATbHAS pacuImpsieMocThb

(BO3MOXXHOCTH BBOJIa B CICTEMY JIOTIOJI-

HUTEJIBHBIX (DYHKIIMIA);
©® HapalMBaeMoCcTh (BOZMOXHOCTh Mac-

TA0MPOBAHUSI AaBTOMATU3MPOBAHHOM

CHUCTEeMBI TIpU YBEIWYEHUU Dpa3zMepa

00BeKTa aBTOMATU3AIINN);
©® OTKPBITOCTH (BO3MOKHOCTH 3aMEHBI JTI0-

00T0 MOYJIST HA AHAJIOTUYHBINA MOMYJTh

JIPYTOTO TIPOM3BOMUTENSI, NHTETPAIIHST

CUCTEMBI C IPYTUMU CUCTEMaMU);
© MUHUMAaJIbHOE BpeMsT HA MOHTaX U TTyC-

KOHAJIAMIKYy.

GENESIS32 mocTpoeHa Ha OTKPHITOI 1
XOPOIIIO MacIITabUPyeMOoii apXUTEKType 1
noaaepxuBaet mpotokon OPC, uro nena-
eT e€ yHUBepCcaIbHOU. DTO Xopoliee pe-
LIeHVe TI0 AUCTIeTYePU3aluu 3TaHUS JTI0-
6oro pa3Mepa u KoHpurypauu. CTpyK-
TypHasi cCXeMa aBTOMAaTU3ali n300paxe-
Ha Ha puc. 2.

TennoBo# NyHKT

CoBpeMeHHBI TETUIOBOM ITyHKT TIpe/I-
CTaBJISIET COOO¥ CIIOKHBIN KOMILJIEKC 000-
pyaoBaHMA, B COCTaB KOTOPOIO BXOOAT
Cp€acTBa aBTOMAaTU3alluu, yIpoumanuinue
€ro O6CJ'[y)KI/IBaHI/I€. Cpe,[ICTBa aBTOMaTu-
3allMM COCTOAT U3 YIPABIAKOIIMX KOHT-
POJIICPOB, JAaTYUKOB TEMIIEPATYpPhbI U IaB-
JICHHUA, MUCIIOJHUTCIIbHbIX YCTpOfICTB,
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Puc. 3. ®parment SCADA - IBC TennoBoro nyHKTa

3JIEKTPOMEXaHUIEeCKUX TIPUBOIOB 3aTI0OP-

HO-PETyIUPYIONINX KJIAaTaHOB, HACOCOB.

B kavecTBe yrpaBisIonnx ycTpoicTB OKO-

JIO I€CSTH JIET UCTIONB30BATNCH KOHDUTY-

pupyemMble KOHTPOJUIEPHI OTEUYECTBEHHOTO

nipousBoauTens « [puton». CrycTs 11ecTb

JIeT pabOThI KOHTPOJIJIEPHI CTATTN BHIXOAUTH

u3 cTposi. beio mpuHATO pelieHune mo-

HOCTBIO IEMOHTHPOBATh YCTApEBIINE 11U~

ThI aBTOMATUKN UHAVWBUAYaTHbHOTO TETUIO-

Boro myHkTta (MTII) u cnpoekTrpoBath

HOBbIE Ha 0a3¢ COBPEMEHHBIX MPOMBIIII-

JICHHBIX KOHTpoJuiepoB Modicon M340.

g nokanbHOro KOoHTpOosst padotel UTII

MPeycCMOTPeSr CEHCOPHYIO TTaHEeb Olle-

paropa XBTGTS5000. D10 He3zaBUCHMOE

YCTPOUCTBO MPOTPAMMUPYETCS B OTAETb-

HOM TIPUJIOKEHUU U MOXET O0TOOpaxKaTh

nHbopmalum ¢ 1odoro Modbus-ycTpoii-

CTBa JIOKaJIbHOM ceTu. Tak Kak naHHoe 31a-

HHME COCTOUT U3 HECKOJIbKUX CEKTOPOB,

TETUIOBOI IyHKT UMEET ONpeae e HHOE KO-

JINYECTBO HE3aBUCUMBIX KOHTYDOB!

® crucTeMa TOpSYero BOAOCHAOXEHUS
(I'BC), npeaHa3HayeHHast IJ1s1 CHaOXe-
HUS TOTpeduTeelt ropsiueit Boaoi;

@ cucTeMa OTOTUICHMUSI, IpeTHa3HaueHHAST
1151 060TpeBa MOMEIIeHUI;

@ crcTeMa BeHTWISIIUU, TIpeTHa3HAYeH-
Hasl TSI TIOJIOTpeBa HAPYXKHOTO BO3MyXa
pu obecrieyeHU He0OXOMUMOTO BO3-
JlyX000OMEeHa;

@ crucTteMa XOJIOMHOTO BOJOCHAOXEHUS
(XBC), mpenHa3HauyeHHast mjisg obec-
TIeYeHNsT HEOOXOIMMOTO IABJICHUS B CU-
cTeMax BOIOCHAOXKEHUsI TOTPeOuTeNeit;

@ crucTteMa IXeKIIMOHHBIX JOBOJYNKOB,
TpenHa3HaYeHHas 15T 000TpeBa rmome-
IIEHNI COBMECTHO C CCTEMaMU BEHTH -
TSIV,

Jy1st Kaxknoro o0beKTa co3aaHa MHEMO-
cxeMa (puc. 3), Ha KOTOpOi 0TOOpakaroT-
csI TapaMeTphl BCeX 1aTYMKOB. Best mocTy-
naroinasi tHhopMaIust IPOTOKOIUPYeTCs,
HMMeeTCsT BOBMOKHOCTD yIATEHHOTO yIIpaB-
sieHust obopynoanuem. B SCADA-cucre-
Me peaTn3oBaHa CUTHATU3ALUsI OTKIOHE-
HUSI TAPAMETPOB OT HOPMBI € 3aITUCKIO CO-
OOIIEeHU1 B apXMBHBIH XXypHas, apXMBUPO-
BaHUE MapaMeTPOB CUCTEMBI C BO3MOX-
HOCTBIO TIPOCMOTPA TPEHIOB MO KaXKIOMY
n3MepuTeIbHOMY KaHaiy. B mporpamme
npeaycMoTpeHa 00paboTKa BCEX BO3ZMOX-
HBIX JaTYMKOB TSI KQXKA0TO U3 KOHTYPOB,
BKJTIOYAsI T€, KOTOPbIE HE UCIIOJIb3YIOTCS B
Mpoliecce peryjJupoBaHus. DTo cieiaaHo,
4YTOOBI 00ECTIeYNTh BO3MOXKHOCTD LIEHTpa-
JIN30BAHHOTO MOHUTOPUHIA COCTOSIHUSI
WUTII u nucnetyepusalyi BceX U3MEPEH-
HbIX 3HAYeHUM. MHXeHepHbIil TTepcoHa
HMMeeT BO3MOXHOCTh HACTPauBaTh TEMIIE-
paTypHble TpaduKH OTAETbHOTO OTPEOU-
Tensi. PenieHue aBTOMaTU3alvyU BBIMOJ-
HSIET perynpoBaHue TeMIepaTyphl U AaB-

JIEHUsI BOMIbl B CUCTEME TEILJIOBBIX HArpy-
30K, YIpaBJieHUE LUPKYISIILUOHHBIMU U
MOAMUTOYHBIMU HACOCAMHU.

BeHTURauua

ABToMartu3alus 001Ie00MEHHONW BEeH-
TWISIIUY BBITIOJTHEHA HAa KOHTPOJUIepax
Modicon 221, Twido, paboratommx 1o
nporokosry Modbus TCP/IP, a Takxke 1m0
npotokosry LonWorks — TAC Xenta, u yxxe
YCTapeBIINX U CHSTBIX C MPOU3BOICTBA
¢duHckux KoHTposiepax LONIX (1000,
2242, 5400). [MocneaHune He OTAUYAIOTCS
oco0oif HanéxHocTblo. [IpuMepHo yepe3
3—4 rona dKCIUTyaTallMy CTau MePUOIH-
YeCKU BO3HUKATH MPOOJIEMBI C BHIXOIOM
U3 CTPOSI MOAYJIeH TaMsSITH 00OPYIOBaHMSI.
B namewm cirygae nmportoxkon LonWorks go-
CTaBUJI OOJBIIOE KOJUYECTBO IMPOOIEM
MpU 3KCIUTyataliuy 1 Hajmaake. B Lon-
Works-ceTn Kaxmoe yCTpOHCTBO SIBISIETCS
WHTEJIEKTyaJbHbIM. B oTmume ot Mod-
bus y3ab1 He aensTcs Ha Master u Slave u
CeTb He TpedyeT LEHTPaIM30BaHHOIO
yrpasieHus. Kaxablii KOHTpoJuiep mpo-
rpaMMUPYETCsl WHAWBUIYaTbHO, CBSI3b
MEeXIy HUMU OCYUIECTBISIETCSI C TIOMO-
LIBIO CETEBbIX TEPEMEHHBIX. B cBsi3u ¢ me-
PUOIMYECKUM BBIXOIOM U3 CTPOSI KOHT-
POJITIEPOB ISl UX 3aMEHbI TPeOyeTCsl Mo-
BTOPHOE MTPOrpaMMUPOBAaHUE U HACTPOIi-
ka ceTu. OMbIT MOKa3bIBAET, YTO MTPOTOKOJ
LonWorks siBasieTcst 04eHb YYBCTBUTEIIb-
HBIM K BHELTHUM nomexam. [List mporpam-
MUPOBAHUSI CETU B KAUE€CTBE MHCTPYMEH-
Tapusl MCIosib3yeTrcss mporpamma Lon-
Maker. O6MeH JaHHBIMU C CEPBEPOM OCY-
LIECTBJISIICS C TOMOILBIO CETEBOTO MHTEP-
detica NIC709-USB100, noaxkmoyéHHO-
ro K onHomy u3 USB-nopToB KoMIbIOTE-
pa. OcraBiuecst USB-1opThl 3aHATHI JI1-
LIEH3MOHHBIMU KJIIOYaMU JJIsI MPOTPaMM-
Horo obecrnieyeHus1. Pa3paboTunku CTOIK-
HYJIUCh C TPo0IeMOil HeNpepbIBHOI pabo-
Thl UHTEp(eiica yuepe3 USB-nopt. Pemre-
HMEM ObLIIO 3aMEHUTH €T0 Ha CeTeBOM MH-
tepdeiic NIC709-1P1E100. Insg onpoca
koHTposuiepoB LONIX u TAC Xenta uc-
nosab3yercss OPC-cepsep NLOPC-TE ot
Newron System. C mganHbiM [1O Takxe
BO3HMKAIOT IPOOGJIEMBI ITO HACTOSIIIIEE BPe-
Mmsl. [Ipexkie Bcero, 3To HanpsiMylo CBsi3a-
HO ¢ KayeCTBOM CBsI3U ITpoToKojia Lon-
Works U 3aBUCUT OT Hal€XHOU pabOThl
000pyIOBaHUSI, KOTOPasi B HAIlleM clydae
He SIBJIIeTCs] CTaOMJIbHOM (Ha IpuMepe
LONIX). Ecnu B cermeHTe ceTU OIUH U3
KOHTPOJIJIEPOB BBIMIET U3 CTPOST MU Ha-
PYIIUTCS JIMHUS CBSI3U, TO BCs ceTh Lon-
Works 3aBucaetr. NLOPC-TE HenpepbiBHO
oIpalimBaeT KOHTPOJUIEPHl M B clydae,
KOT/Ia IporpaMMa He ToJiy4aeT OTBET OT
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Puc. 4. CTPYKTYpHas CxeMa NOAKIOYEHUA YacTOTHbIX npeobpasosareneii k MK

KOHTpOJUIepa, 4epe3 HEeKOTOpPOe BpeMs
BO3HUKAET MpobyieMa — 3aBepIiaeTcs pa-
6ota mpunoxeHus1. Criacaet TOJTbKO Tiepe-
3amyck npuioxeHus. O qaHHo# mpoodiie-
Me HEOJTHOKPATHO COO0IIATIOCh B CIYXKO0Y
noanepxku. K coxaneHnto, permTh e€ Ha
JAaHHBIIT MOMEHT He ynanoch. [lo Bo3-
MOXHOCTH B TIPOEKTE, MbI CTApaeMcCsl yUTH
OT MCTIOJIb30BaHMS TpoToKoIa LonWorks,
3aMEHUTHh yCTapeBlliee O0OpYyIOBaHUE.
B 3nanuu nmeetcst HeGOIbILIAS TPUTOYHAS
YCTAaHOBKA C¢ KOH(UTYPUPYEMbIM KOHT-
postepom ynpasienust Corrigo (Modbus).
IIpoexTupoBaHue MKTa YIIPaBICHUS IS
He€ He SIBJISIIOCh 9KOHOMHUYECKHU OTpaB-
JAHHBIM, TTOATOMY JIJIsl UHTETPAIUU B CU-
CcTeMy AMCTIeTYEPU3alUU MCIIOIb30BaIn
npeobpazoBaTesib uHTepdeiica USB—RS-
485, monkmwouéHHbIl yepe3 USB-mopt
cepBepa. KoHTposiepsl, paboTaroliue mno
npotokony Modbus TCP/IP, omnpamu-
BaIOTCSI BCTPOGHHBIM B IPOTPAMMHBIi Ma-
ket GENESIS32 OPC-cepBepoM, uTo SIB-
JISIETCSI HECOMHEHHBIM TLTIOCOM.

XonoaunbHbINA LLEHTP
XOJOAWIBHBIN LIEHTP — 3TO KOMILIEKC
CIeUaIbHOTO CMOHTUPOBAHHOTO 000PY-
JOBaHUsI, HEOOXOAMMOTO IS TOa4Y M XJ1a-
JMOHOCHUTEJNISI K CHCTeMaM OXJIaXICHMUSI,
BEHTWISILIUU U KOHAWLIMOHUPOBAHUS BO3-
nyxa. XOJOAWIbHBIA IIEHTP T[MOMOTaeT
Hanbosiee 3(h(HEeKTUBHO PEIIUTh 3a1a4y ¢
oXJIaXIeHUeM Ou3Hec-11eHTpa. B cucteme
HCTIONB3YIOTCS BOJOOXJIAXKIAIOIINE Ma-
IIWHBI (YUJUIEPBI), TPAIUPHU, IUPKYJIsI-
LIMOHHbIE HACOCHI. ABTOMAaTHU3allUsl BbI-
MoJIHEHa Ha 0a3e KoHTpoJuiepoB Twido.
PaGora BEHTUIATOPOB TpagupHHU OCY-
LIECTBIISIETCS C TOMOIIIBIO JIBEHAILIATH Ya-
CTOTHBIX TipeoOpazoBareneii (YIT) Alti-

var71 (Schneider Electric — Telemecani-
que). Ynpapnenue YIT ocyiiecTBisercs mo
nporokosy CANopen. CANopen — oT-
KPBITBIA CETEBOM MPOTOKOJI BEPXHETO
YPOBHSI [UIsI TOAKTIOYEHUST BCTPAaUBAEMBIX
YCTPOMCTB B OOPTOBBIX TPAHCIIOPTHBIX U
MPOMBILIUIEHHBIX CeTsX. B kauecTBe cete-
BOTO M TPAHCIIOPTHOTO YPOBHSI MCIOJb-
3YI0T IPOTOKOJI peabHOoro BpeMeHu CAN
IUIST CBSI3U JATYMKOB, UCIOJHUTEIbHBIX
MEXaHU3MOB U TMPOrpaMMUPYEMbIX JIO-
TMYECKUX KOHTPOJJIEPOB MEXAY COOOii.
B Hairem ciyyae yacToTHbIe peoOpa3oBa-
TeJIM COEAVHEHBI MOCJIeIOBATEILHO MEXKILY
co0oii u sBisitoTcs Slave-ycTpoiicTBamu.
1111030M /7151 CBSI3U YIPABJISIIOIIETO KOHT-
posutepa Twido 1 YacTOTHBIX ITpeodpa3oBa-
TeJieit, a Takke Master-ycTpolicTBOM ISt
YIT sBasiercss CANopen-monyib (puc. 4).
JlaHHOe peleHre MOMOIJIO COKPATUTh KO-
JINYECTBO MCTOIb3YEMbIX MOyl BBO/IA-
BBIBOJIA U MOJTYYUTh OOJIbILIE MH(pOPMALIIU
0 pabore obopynoBaHusi. Ha MHEMocxeme
0TOOpakeHbl BCE KOHTPOJIUPYEMbIE Y3JIbl

XOJIOAMJIBHOI'O HEHTPaA C YKa3aHUEM pa60—
TaloLICro KOHTYpa AJisd SMMHETO U JICTHETO
TIEPpHUOIOB.

KonpuumoHnuposaHue

YToObI n30€eXkaTh HETAaTUBHBIX TTOCTEA-
CTBUIi, B CEpPBEPHBIX ITOMEILIEHUSIX YCTa-
HaBIMBAIOT KOHANIIMOHepbl. OHM 2 dek-
TUBHO pEIIaloT 3afady MoaIepKaHUsI OIl-
TUMaJIbHO# TeMmnepatyphl. KoHauimonep
IIJIT CEpBEPHOIl KOMHATHI, KaK M J100oe
Zpyroe 000pynoBaHue, UMEET OTpeneIEH-
HBII CPOK IKCTUTyaTallid M MOXKET HEOXKH-
JIaHHO BBIUTU M3 CTPOSI, IIO3TOMY, YTOOBI
o0e3onacuTh JaHHBIE M TPOTPaMMHOE
obecrieyeHue OT TaKuX (opc-MaKOPHBIX
CUTYyaluii, peKOMEHIyeTCsl 00ecIeuynBaTh
pe3epBUpPOBaHNE KOHAMIIMOHEPOB. Takoii
MOJIXOMA TIOApa3yMeBaeT YCTAaHOBKY He-
CKOJIbKMX KOHAUILIMOHEPOB, KOTOPHIE pa-
0O0TarOT MOMEPEMEHHO.

B Hamem ciyyae mist 9TMX Liesieit uc-
MOJIb30BAJIM COTIacOoBaTe/Ib pabOThl KOH-
nuunroHepoB (CPK-M) u Ha otaenbHO
crosiieM [1K ObL1 ycTaHOBJIEH ITporpaMm-
HbIii Komriekc MonSRK mist ymanén-
HOro MOHUTOpUHTA U KoHTpoJid. CPK-M
pabotaet no mporokoay Modbus, moato-
My B paMKax 3adauyu eIMHOIo cepBepa
JNUCIIeTYEpU3allMi He COCTaBUJIO Tpynla
BBIBECTU MH(MOPMaIIMIO 0 paboTe KOHAM-
umoHepoB B GENESIS32. JInsg obmeHa
JIAaHHBIMU C YCTPONCTBAMM MCITOJIb30BATU
bosiee ruOKuMil B HacTpoiikax OPC-cepsep
MasterOPC Universal Modbus Server ot
komnaHuu «MTHCAT».

B 3nanuu takxke umerorcsi VRV-cucre-
Mbl KoHauuronuposanusi DAIKIN. s
JNUCTIeTYEPU3ALMU UCTIOIb30BAIM MEXCe-
TeBoii nHTepdeitc BACnet DMS502B51.
HapyxHble 6;10KM cCTeMbl KOHAULIMOHU-
POBaHUSsI MOIKIIOUEHbI K JAHHOMY MHTEP-
¢eiicy mo nporokony BACnet, KoTopblit
Ha BbIXoze mpeobpasyercs B BACnet/IP
(puc. 5). B kauectBe OPC-cepBepa uc-

MpoTokon
nepeaayu gaHHbIX
Bacnet

e

Ha Bbixope
Bacnet/IP

Puc. 5. CTpyKTypHasA cxema NOAKAIOYEHUA CUCTEMbI KOHAULMOHMPoBaHUA VRV yepes wnio3 DMS502B51
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SBQaTb %: | 0%

2 - KOHTYR

3apatk Temneparypy o
NPUTOYHOTO BO3AYXA 22 C

3anatb %: | 0%

3apark EnaxHOCTE
NMPHTOYHOIO BO3AYXa 35%

Puc. 6. ®parmeHt SCADA - nputo4Has cuctema

noab3oBanu Kepware OPC UA Server ot
ICONICS. JluueH3uio mpuBsSI3ain K yxKe
ucnonbzyeMomy USB-xirouy nuiieH3uu
GENESIS32. B pesynbrate nmeeTcst BO3-
MOXHOCTb KOHTPOJIMPOBATH PabOTy KOH-
IWIIMOHEPOB, MOMyJaTh WHGPOPMAINIO 00
aBapUITHBIX CUTYaIUsIX B paboTe 060pyno-
BaHUS U CBOEBPEMEHHO YCTPAHSITh HEUC-
MPaBHOCTb.

Fpadpuueckas Busyanmusaums
Ctout 0Cc000 OTMETHTh Tpaduuec-
KYI0 BU3YaJlU3allMi0 JAHHOTO OOBEKTa.
GraphWorX o6yagaeT 60b1110#1 6160~
TEKO¥ CTATUYECKUX U IMHAMUUECKUX U30-
OpakeHMi, nMeeT (YHKIIMY rpaduIecKo-
ro peaakTopa, BO3MOXHOCTb CO3/1aBaTh
CBOM aHUMAILIMOHHbIE NU300paXkKeHMUsI.
O0benrHeHEe HAOOPOB TpaUUECKUX
00BEKTOB, KOTOPBIE TOJIKHBI OTOOPAKATh-

Cs TIpU OTPEeNeNEHHBIX YCIOBUSX, OCY-
LIECTBISIETCSI C TIOMOIIBIO IKPAHHBIX
cioéB. s Kaxmoil cucTeMbl OM3HEC-
LIEHTPa MTOMUMO BCEX MPUBBIYHBIX MHE-
MOCXEM, KOTOPbIE MCIOJIb3YIOTCSI B IUC-
MeT4Yepu3alu, OblTU UCTIONIb30BAHBI aK-
COHOMETPUYECKHUE CXEMBI.

Ha nmpumepe 06111ec00MEeHHOI BEHTUIS-
1IMM TaHHas cXeMma oToOpakaeT nHGopMa-
LIMIO O PACTIONOXEHUYU YCTAHOBKHU, BO3/LY-
XOBOJIOB M 00CITY>KMBaEMbIX TOMEIIEHUSIX
(puc. 6). B 10BoJbHO GOJBIIOM 3MaHUK
9TO 3HAYUTEJILHO O0JieryaeT paboTy 2KcC-
TJTyaTUPYIOLIETO MepcoHana, CoKpalaer
BpeMs Ha MOMCK U yCTpaHeHUEe HellTaT-
HBIX CUTYyallMii, HEMCIIPABHOCTEH.

KpomMe 3TOro Ha o6opynoBaHue aBTOMa-
THU3AIMU UMEIOTCSI MHCTPYKLIMU, KOTOPbIe
MOXHO MPOCMOTPETh, HE 3aKPbIBasi MHE-
MOCXEMBI.

DTO HEOCIIOPUMO SIBJISIETCS IOJIE3HOM
uHdOpMaLIMeii ST yCTpaHeHUsT HeloIa-
JIOK B paboTe, 3aMeHbI 000PYIOBaHMSI.

HECTAHBAPTHBIE
PELUEHMSA NMPOEKTA

st obecnieyeHust oecriepedoitHoi pa-
OOTBI KOHTPOJUIEPOB U 3AIIUTHI OT CKad-
KOB HATpPSTKEHUs B KaXIOM IIIUTE aBTO-
MAaTUKU TIPETYyCMOTPENIN MCTOUYHUK Oec-
nepeboitHoro utanus. B mpunoxenun
GraphWorX  mporpaMMHOTO  TakeTa
GENESIS32 wumeeTca BO3MOXHOCTb
KOHTPOJINPOBATH KAYECTBO CBSI3U C TETOM
OPC-cepsepa (puc. 7). bnaromgapst atomy
OCYIIECTBUJIM KOHTPOJIb JIMHUU CBSI3U
MEXIy YIPaBISIOIIMU KOHTPOJIEpaMU U
cepBepoM. B cimywyae oTcyTcTBUMSI CBSI3U
oneparopy APM He cocTaBuT Tpyaa orpe-
JIeTUTh HEVCTIPABHBIN CETMEHT CEeTHU.

[Mpunoxenne AlarmWorX mo3BoJisieT
JUTSE KaXI0TO KOHTPOJIMPYEMOTO CUCTEMOM
TEXHOJIOTUYECKOTO TapameTrpa 3aaaTh
YCJIOBUSI, HACTYTUJIEHUE KOTOPBIX BOCIIPU-
HMMAETCS CUCTEMOM KaK aBapuiiHas CU-
Tyauus. /{151 aHaIOrOBbIX CUTHAJIOB MOTYT
OBITh OTPE/IeICHbl BEPXHUE U HIKHUE J0-
MyCTUMBbIE U TIpeAeIbHbIe 3HaueHus. Kax-
JIOMY COOBITHIO MPU TOM CTaBUTCS B CO-
OTBETCTBUE TEKCTOBAsl CTPOKa, KOTOpast
OyaeT oToOpaxkaThcsl B 3KypHaJie aBapuid, a
Takxe 3ByKoBasl curHanusauusi. [lomumo
9TOro ObUIO pa3paboTaHO MPUIOKEHUE
JUTSI perUCTpaliy MPUYMHBL aBapuil. Kax-
JIOMY aBapuiiHOMY CUTHaJy B CEpBEpe pe-
TUCTPALlMKU aBapyil MPUCBOWIN UHAUBU-

CekTop B —22 aT.

CekTop B — 14 3.

connect

of

connect

COI’II’IeCt

connect

connect

connect

1 3 5
KommyTatop . . .
N e

B

YcnoBHble 0603HaYEHUS:
LA — wuT aBTOMATUKY;
LY — wut ynpasnexns;
connect — eCTb CoeiuHEHNe;

LLIA N4 — cexTop B;

LLIA-2 — Hacocbl Ne 10, 11 — 14 3T. cekTop B;

LLIA-1 — Temnepatypa u BNaXHOCTb — NoABan cektop D;
LLIA N4 - cepaep;

LLIAZ] — uHTepdpeitc LON-NIC-IP;

CETEBOA LLTTIO3;

i LLIA-1 — cTosKM oTONNeHns — nofgan cektop D;
LLIY-XBC-LITM — cekrop A.

Puc. 7. ®parmeHT SCADA - KOHTPONIb IMHNU CBA3M
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Puc. 8. ®parmeHT SCADA - TpéxmepHOe 0TOGpaXKeHM e BbITAXKHbBIX CUCTEM

IyalbHBIN KoI. B Hateit mporpamMme ore-
patopy HeoOXOAMMO aBTOPHU30BATHCS U
BBecTH Koj aBapuu. I[Tocie atoro Gyayt
yKa3aHbl BOBMOXHbIC PUYMHBI BO3HUK-
HOBEHHUsI HeucrpaBHOCTH. O3HAKOMUB-
LIUCh C HUMU, HEOOXOMMO yKa3aTh MpHU-
YUHY U3 CIKMCKA WJIM BBECTU BPYYHYIO.
JanHast nHGOpMAIIUS PETUCTPUPYETCS B
He3aBUCUMOI 0a3e MTaHHbIX.

Bblia npennpuHsATa MOMbITKAa CO3/1aTh
TpEXMEPHBIC MOJEIN WMHXEHEPHbBIX CHU-
CTeM C MOMOIIbIO CTOPOHHUX Tpaduye-
CKMX penakTopoB. Ha puc. 8 nzobpakeHa
TpEXMepHasi cXeMa BBITSDKHOW BEHTUJISI-
LMK € JAMHAMUYECKUMU 3JIEMEHTaMU
(nBUTaTENb, BO3AYIIIHAS 3aCJIOHKA, TaTYMK
nepenana aaBieHus Bosayxa). K coxane-
HWIO, JaHHBIA BUI pPabOThl SIBJISIETCS
OYEHb TPY/A03aTPATHBIM U HE TIO3BOJISIET
YACTUTh JOJDKHOE KOJIMYECTBO BPEMEHU
peanu3zaluu perieHus. st BOMIOmeH st
B peajibHOCTh MIeU TPEXMEPHOTO 0TOoOpa-
KEHUS B OyIylleM TUIAaHUPYEeTCSl UCTIOJb-
30BaTh SCADA-cucTeMy HOBOTO MTOKOJIE-
nuss GENESIS64 ¢ mommepxkoit 3D-
M300pakeHMSI.

PE3YNBLTAT NPOAENAHHOMN
PABOTbI. MIEPCNEKTUBLI
PACLUUPEHUSA CUCTEMBI
Jucnerdyepusaliusi jaejiaer paboTy Cu-
CTeM Xu3HeobecrneueHs: HEOObIKHOBEHHO
3 dEeKTUBHOI, TTPAKTUYECKH CBOIS K HY-
JTIO TIPOLIEHT MCTIOIb30BAHUSI PECYPCOB He-
palMOHANBHBIM CITOCOO0OM. DhdEKT oT
BHEAPEHUS] KOMIUIEKCHON CUCTEMBbI JMC-
MeTYepu3aliiy He 3aCTaBuI cebst Knatb. OH
MPOSIBISIETCS. B CHUKEHUM TIOTPEOICHMSI
BHEPro- U TEIJIOPECYPCOB, YMEHBIIICHUN
SKCIUTyaTallMOHHBIX 3aTpaT, a TaKXe B
3HAYUTEIBHOM TOBBIIICHUU TPOU3BOIU-
TEJILHOCTH TPY/Ia COTPYAHUKOB MPEATTPHUsi-
TUSI 32 CUET CO3IAHUSI BHICOKOTO YPOBHSI
KoMdopTa ¥ OTIIMIHBIX YCIOBUM PabOTHI.
KonnvecTBo 3asiBOK apeHIaTOPOB IO pery-
JIMPOBKE TeMITepaTypHO-BJIaKHOCTHOTO pe-
KMMa B TIOMEIIEHUsIX OU3HeC-1IeHTpa 3a

MPOLIEANINI TO/l yAaJI0Ch CHU3UTH BIBOE
10 CPAaBHEHMIO C TIPeIbIAYIINMM TooM. Ko-
JIMYECTBO 3asiBOK MO YCTPAHEHUIO HEUC-
MPaBHOCTEN CUCTEMbI KOHIUIIMOHUPOBA-
Hus, moctynuBiux B LIJII1, ymeHbIIMI0CH
Ha 30% 1o CpaBHEHUIO C TPOLILTBIM TOJIOM.
DT TaHHbBIE CBUIIETELCTBYIOT O TOM, UTO
GJ1arofapst cuCTeMe JMCTeTYepU3aliny yaa-
€Tcsl onepaTMBHO OTCJIEXMBATh U YCTpa-
HSTb aBapUIfHbIE CUTYallMM HA OOBEKTE.

B pesysbrate BbIOJHEHHBIX PaOOT MO-
paJIbHO ycTapeBllasi WHXEHEPUsl 3IaHusl
ObUIa TIOJHOCTBIO MOoAepHU3MpoBaHa. Ce-
rOJHS1 OOHOBJIEHHAS CCTeMa aBTOMAaTH3a-

LMK OU3HEC-IIEHTpa MOJHOCThIO OTBEYaeT
CaMbIM COBpPEMEHHBIM TPeOOBaHUSIM U
00J1aaeT BO3MOXKHOCTBIO paCIIMPEHMS
MPY pellleHNN HOBbIX 3a1a4. LleHTpaabHbIix
JMACIIETYEPCKUI ITyHKT MMEEeT BO3MOX-
HOCTb KOHTPOJIMPOBATh pabOTY, aBApUiTHbIE
CUTYalLlMM CUCTeM OOIIIe0OMEHHON BEHTH-
JILIMM, TETUTOBOTO IMyHKTA, XOJOAMILHOTO
LIEHTpa, KOHAUIIMOHUPOBAHMUSI, SJIEKTPO-
cHaOxeHus1. Eciiv roBOpUTD O IepCIieKTr-
Bax paclIMPeHUs CUCTEMBI, TO TUTAHUPY-
eTCsl BKIIIOYMTh B 3TOT MIPOEKT aBTOMAaTH-
3aIMI0 CUCTEMbI 3JIEKTPOCHAOXKEHUS I10
nporokosry PROFIBUS, BbINOMHUTE AUC-
MeTYepr3aluio Uil CHEroIyaBUIbHOI
yctaHoBKU (Ha 6a3e [1IJIK OBEH) B ort-
JIeJIBHO CTOSIIIIEM CTPOSHUU, a TAKXKe pac-
IIUPUTh CUCTEMY KOHIUIIMOHUPOBAHMSI.
B HacTosiiiee Bpemsi HallluMU CITeLaIn -
cTamu pa3pabaTbiBaeTCsT BeO-TIPUIOKEHUE
JIJII MOHUTOPUHTA U yTipaBiieHust Modbus-
YCTpOMCTBAMU. DTO TIO3BOJIUT TOJYYaTh
nHMopMalrio o padboTe 000PyI0BaHUS OT-
NIeTbHBIM CITY>K0aM 3KCIUTyaTalliu, Haxo-
IISICh B JIOKAJTBbHOM CETH AUCIIETYSPU3ALINH,
yepe3 BeO-Opay3ep, He yCTaHaBIMBas CTO-
POHHETO ITPOrpaMMHOTO obecrieueHus. @

E-mail: lykov_ivan@mail.ru

MPOMBbILLNEHHBIE U3MEPEHWA N ABTOMATU3ALINA

ADDI-DATA" .

HanexHble KOHTPOJZIbHO-U3MEPUTEJIbHbIE
CNCTEeMbI C ANTNTEJIbHbIM CPOKOM AOCTYMHOCTHU

o [lomexoyCTON4MBbIE NNaTbl aHANOroBOro 1 UMgpPoBOro
BBoJa/BbiBoaa PCl, PCl Express, CompactPCl, ISA

« Mogaynu ynpasneHus ABUKEHUEeM

»  KOMMYHMKaLWOHHbIEe NnaThl A5 JIOKabHbIX CeTeil
¢ nHTepeicammn RS-232, RS-422, RS-485

NHTennekTyanbHble nameputenbHole Ethernet-cuctemsl
CO CTeneHblto 3awuTbl IP65
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