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1 Beenenme. O030p ACYTII

1.1 Ipeanocwliaku nosisjaenuss ACYTII

TexHuko-3KoOHOMHUYECKUMHU npeanocbuikamu pazsutust ACY TII sBisitores:
® pocCT MacmTaboB MPOU3BOJICTRA,
® YBEJIMYCHUE SUMHUYHON MOIIHOCTU 000PYI0BaHUS,
® YCJI0XKHEHHUE MTPOU3BOJACTBEHHBIX MTPOLIECCOB,
® CTIOJIb30BaHUE (POPCHUPOBAHHBIX PEKUMOB (TIOBBIIIEHHBIC ABIICHUS,
TEMIIEPATYPbI, CKOPOCTH PEAKLIUN ),
® TOSIBJICHUE YCTAHOBOK M LEJBIX MPOU3BOJICTB, (QYHKIMOHUPYIOIIMX B
KPUTHYECKUX PEXKUMAX,
® YCUJICHUE M YCIIO)KHEHUE CBSI3€M MEXKJIYy OTACIbHBIMA 3BEHBIMU
TEXHOJIOTUYECKOT0 IIpoliecca.
® HExBaTKa B 00JIaCTU TPYJOBBIX PECYPCOB.
® HEOOXOIUMOCTh peanuszanuu 3HAYUTEJbHBIX MOTEHIIMATIbHBIX
ITPOU3BOJACTBEHHBIX PE3EPBOB
® pEIICHUE 3a/lad ONTUMAJbHOIO  YIPABIEHUS TEXHOJOTHMYECKUMHU
nporueccamu, 3Q(HEeKTUBHOCTh MPOU3BOJACTBEHHOTO MPOIIECCa 3aBUCUT OT
Ka4yeCTBa YIPAaBJICHUS TEXHOJOTMENW U OPraHU3aluu IPOU3BOACTBA.
e Bo3pocmumu TpeOOBaHUSIMU K MOBBIIIEHUIO KauecTBa
TEXHOJIOTUYECKOTO IIpolLiecca.
® 3aMEHa YCTAPEBUIMX CUCTEM YIIPABIICHUS, BCICICTBUE HEBO3MOKXHOCTHU
peanM3anMd  Ha  CYUIECTBYIOUIEM  OOOpYJOBaHMM  COBPEMEHHBIX
TpeOOBaHUI K aBTOMAaTHU3alluM,a TAKXKE ycTapeBllas >JIeMEHTHas Oasa,
y)K€  HE  BBIIyCKaeMas  TMPOMBIIUIEHHOCTbIO, €  HEOOJBIIUMH

(I)YHKHI/IOHB,JILHBIMI/I BO3MOKHOCTAMH U CCPBUCHBIMHU (bYHKIII/IHMI/I.



1.2 TexHoJioru4ecKui mpouecc

[IpousBoACcTBO JIOOOTO MPOAYKTAa OOECIEUYMBACTCS TEXHOJIOTHYECKUM
IPOLIECCOM.

Texnonozuueckuii npoyecc — €CTb aNrOPUTMHUYECKAs MOCIEAO0BATEILHOCTD
npeoOpa3zoBaHus BO BpEMEHU u/unm IPOCTPAHCTBE BXOJIHBIX
napaMeTpoB(ChIPhs), pe3yJIbTATOM KOTOPOTO SIBJISECTCS IPOYKT.

Hcxonmuble naHHBIC, TOPOXKIAEMble HA TEXHOJIOTHYECKOM YPOBHE
IIPOU3BOJICTBA, PA3JIETSIOTCS HA CIEAYIOIINE TUTIbI:

® pecypCHbIE  MapaMeTpbl  MPOU3BOJACTB,  BKIIOYas  pealibHOE

WCITIOJIb30BAHUE PECYPCOB, MOIYMPOAYKTOB MPUMEHHUTEIHFHO K KaXKIOU

YCTaHOBKE U T.J.;

® TapaMeTpbl  TEXHOJOTMYECKOTO  O0OpYyIOBaHUS,  IO3BOJISIOLINE

JIMarHOCTUPOBATh TEKYILIEE COCTOSIHUE YCTAaHOBOK, M HAa OCHOBE A3THUX

JAHHBIX W HOPMATHUBHBIX JIOKYMEHTOB IO TIPOBEJCHUIO TIAHOBO-

MPEeAYNPEAUTEIBHBIX ~ PEMOHTOB  IMPOTHO3MPOBAaTH  PEMOHTHBIC,

OCMOTPOBBIE PAOOTHI;

® TEXHOJOTHYECKHE TIapaMeTphbl, TECHO CBS3aHHBIE C KAa4eCTBOM U

KOJIMYECTBOM MOTPEOISIEMBIX PECYPCOB.

Jlns obecnieyeHusi KayecTBa TEXHOJIOTMYECKOrO0 TIpollecca U M3Jeus,
CO371aBa€MOro B HeM, HeoOxoauma WHGOpMaIMs O IMOKa3aTelsiX COCTOSHUS
ATOTO MpoIecca U/ WU U3ACIHS

[Tpu aTOM, B 0011IEM BH/IE, TSI IPOU3BOICTBA JIFOOOTO TPOTYKTa MOYKET OBITh
UCIIOJIb30BAaHO OECKOHEYHOE KOJHUYECTBO BHUJOB(TUIIOB) TEXHOJIOTHYECKHUX
npotieccoB(TII) u mpu 3Tom niia peanuzanuu ogHoro u Toro xe TII MoxeT ObITh
UCIOJIb30BAaHO OECKOHEYHOE KOJUYECTBO TEXHUYECKUX U OpPraHU3aIlMOHHBIX

pELICHUN.
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Bb16op onTuManbHON CTPYKTYpbl TEXHUYECKUX PEIICHUH KOHTPOJS U
yHOPaBICHUS TEXHOJIOTMYECKUM IPOIECCOM HEOOXOAUM JIsi SKOHOMHUYECKOMH
3 PeKTUBHOCTH PabOTHI IPEATIPUATHS.

Jro00i1  TEXHOJOTMYECKUHA  MPOLECC  JOJDKEH  YIpaBIATbCA U
KOHTPOJINPOBATHCA.

Ilenv  ynpasnenua—  nonyyeHue(IpOU3BOACTBO)  NPOAYKUHUU  C
HAaUMEHBIIEH Ce0ECTOUMOCTRIO B ¢ KaK MOKHO OOJIBIIIUM Kau€CTBOM.

Wnum  gpyrumu  clioBaMH — OTO BBINOJHEHHUE TPOW3BOJICTBEHHOU
OporpaMMbl IPU HAWIy4IIeM B 3KOHOMHYECKOM M JKOJOTUYECKOM CMBICTE
TEXHOJIOTHYECKOM PEXUME, MTOIyYeHUHU MaKCUMyMa MPUObLIH.

Ilenv konmponsa — 510 HEe NMpocTo cOopa MHPOPMAIUU O COCTOSHUU
TEXHOJIOTMYECKOI0 MPOIecca U YYaCTBYIOUIMX B HEM IOTOKOB, HO M €€ aHAJIN3
HA COOTBETCTBUE COCTOSIHUA 00BEKTa ompeneeHHbIM TpeboBanusM. Ha ocHoBe
JAHHOTO aHajdu3a HaOmojaTenab (GopMmupyer pemieHue o0 YNpaBlIeHHH, T.€. O
BO3JICHCTBUM HAa TEXHOJOTMYECKHI IPOLECC C LEJIBI0 JOCTHXKEHMS 3aJaHHOTO
KauyecTBa MpoIlecca U CO3/IaBAEMOI0 B HEM M3IEIIHS.

JIist BEITIOJTHEHUS JAHHBIX IIeJIeH KOHTPOJISI U YIIPABICHUS TPUMEHSICTCS

ABTOMATHU3UPOBAHHAA CHCTCMA VYIIPABJICHHUA TCXHOJIIOTMYCCKHUM IIPOLCCCaAM —

ACVYTIL



IIpumep TeXHOJI0rHYECKOro mpouecca
Texnomornyeckass MHEMOCXeMa MPOU3BOJCTBA JHCTOBOTO CTekia (hioart-

METOJIOM MpUBE/ICHA HAa pUCYHKE 4.1.

Coaa,
KBapUEELIA KaTanMs aTop
NECOK PEAKLYAM
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Pucynox 4.1 — Texnonorudeckass MHEMOCXeMa (uroaT-miporiecca Mpou3BOACTBA
CTEKJIa.

Ha cxeme pucyHnka 4.1 ycioBHO 0003HAUEHBI:

3-1...3-14 — 3agBmwxkku, Cb-1...Cb-5 — ceipseBbie Omoku, AY-1...]1Y-6 —

natuyuku ypoBHs, JP-1...JIP-7 — matuuku pacxoma, AT-1, AT-2 — naruumkwu

temneparypsl., JJI-1 — marumk naBnenus, HO-1, HDO-2 — wHarpeBarenbHble

anementsl, BCH — Oynkep cmemenus u HarpeBa, C — mpuBoj cmecutens, K-

1...K-3 — xoHBeiiepsl, B — BeHTMIATOD, ' — TEXHONOTMYECKask TUIILOTHHA.



1.3 ACYTII

ACYTII - 5T0 UEHTPAIM30BaHHBIM  KOHTPOJb 32  XOJAOM
TEXHOJIOTUYECKUX MPOLECCOB Ha NPEANPUSATAA B pPEAIbHOM BPEMEHHU, B
COOTBETCTBUM C pErjJaMEeHTOM, U obecrneueHue cucrem Oosee "BepXxHHX"
ypoBHe(ACVYIIIT ,ACVYII) nocToBepHBIMU JaHHBIMU 00 ITUX MPOIECCaX.

ACYTII - 310, Ipesk e BCEro, 1eTEpPMUHUPOBAHHAS 3aKPbITasi CUCTEMA C
YETKO 3aJIaHHBIMU MapaMeTpamMu o 00bemMy UHPOpMaIU, TrapaHTUPOBAHHBIMU
BpEMEHAMHU JOCTaBKU COOOIIEHUN W ympaBieHus. W ecnm ckaszarh, 4TO 9TO
OTKpbITasi CHUCTEMAa C BO3MOXXHOCTBIO IIPOU3BOJIBHBIX HEKOHTPOJIUPYEMBIX
BHEIIIHUX BO3JICUCTBUN U JOMOJHEHUS IPYTUMHU YCTPOUCTBaMH (HE BXOIAIIUMHU
B IepBoHaualbHbIi Habop moctaBku ACYTII), TO HUKTO HE CMOXET
rapaHTUPOBATh BPEMS PEAKIIMU CUCTEMbI MO MPOIIECTBUM HEKOTOPOTO BPEMEHH.
A BOT dJEMEHTHI, U3 KOTOPBIX OHA COOMpPAETCS, MOTYT (M 3TO KEIATEIbHO)

HMCTDb OTKPBITBIC I/IHTep(i)GI)'ICBI " IIPOTOKOJIbI CBA3HU

Mecmo uenoeexa ¢ ACYTII:

ACVYTII peamusyer cOop wunHdpopmanuu 0T OOBEKTa YIPaBICHHUS,
nepenavdy, mpeoOpasoBaHue u €€ 00pabOTKy, (GOpPMHpPOBAHUE YIIPABIISIONINX
KOMAaH/ ¥ BBIMIOJTHEHUE UX HA YIIPABISIEMOM OOBEKTE.

Yenogek oCylIECTBISIET:

® BRIOOp KPUTEPUEB OIICHKH KaueCTBa MPOTEKAaHUs MPOIECCa;

® aHAJIM3 TEKYIIETO COCTOSHUS C TpeOyemoii( perjiaMeHThl, MPOEKT) U

BblIaeT KoMaHbl yrnpaBieHuss Ha ACYTII(ontumuszanus ynpabiieHUs

TEXHOJIOTUYECKUM MPOLIECCOM);

® [IPUHATHE  PEIIEHUH NOpU  BO3HUKHOBEHUU  HENPEABUICHHOU

aBapUUHOM CUTYyallNH.

[Tpu 5ToM yenoBek padbotaeT Ha 6a3e uHpopmanuu kak ot ACYTII, tak u

oT HepopMaIbHOU 0a3bI(ONBIT, HABBIKW, HHCTPYKIIUU, YMEHUS PYKOBOAUTEINEH ).
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Ypoenu ACYTII

TunoBas ACY TII crpoutcs mo mepapxudyeckoMy MPUHLHUILY U UMEET
MHOT'OYPOBHEBYIO CTPYKTYPY

®  HIDKHUA YpOBEHb — YpPOBEHb JaTYMKOB M HCIOJIHUTEIbHBIX

MEXaHU3MOB, ocymecTBisier (ynknuio B3aumonenicteus ACYTIL ¢

TEXHOJIOTUYECKUM  TpolieccoM(ITpeoOpa3oBaHus  Pa3IMYHbIX  THUIIOB

(u3NYEeCKUX  BEJIMYMH B  CTAHJApPTHBIE  DJIEKTPUYECKHE U

UH(GOPMaILIMOHHBIE CUTHAJIBI);

® CpEIHUI YpOBEHb — YPOBEHb YIPABISIOUIMX KOHTPOJUIEPOB U

CETEBBIX CPEJCTB, OCYIIECTBISAET QYyHKIUU mocpeanuka(Oydep) Mexmy

HIDKHMM M BEPXHUM YPOBHEM, a TaKKe 3aMblKaeT B ce0e KOHTYpHI

aBTOMATUYECKOTO (JIOKAJIbHOT'0)YIPaBICHUS;

® BEpXHUH YpPOBEHb — YpPOBEHb NPOMBIIUIEHHOIO CepBepa,

ONEpPaTOPCKUX M JUCHETUEPCKUX CTAHUUH, OCYIIECTBISET (QYHKIUIO

aBTOMATUYECKOr0  YINpaBJIEHUS  pACHpeleNEHHbIMU  CpPEACTBAMU

cpeanero ypoBHs U pyukuuio Bzaumopaeiicteust ACYTII ¢ yenoBekom.

CrneayoomuM ypoBHEM YINPABIEHUS SIBISETCS YPOBEHb YIPABICHUS
IIPOU3BOJICTBOM U IIJIAHUPOBAHUS PECYPCOB MPEIIPUATHUSA, KOTOPBIA CBSA3BIBACT
MEX]ly co00i Bce pabouyue CTaHUMU (PYHKLUMOHAJIBHBIX CIIYXO MpEeAnpusiTUs U
BepxHuX ypoBHel (SCADA) paznuunbix ACY TII nmo xopnopaTUBHOM ceTH

npeanpusaTua. B paMkax qaHHOW TUCIMIUIMHBI OHU PACCMaTPHUBATHCS HE OYIyT.

1.4 ®ynknun ACYTII

@Dyukyua ACYTII - 53T0 COBOKYNHOCTb JEHUCTBUH CHUCTEMBI,
HaAINpaBJICHHBIX Ha JOCTH)KEHHME YacTHOM Lenu ympasienus. Ilpu sTom B
KauecTBe JICUCTBUM paccMaTpUBAIOTCS 3apaHee MPeNoNpe/IeiCHHbIE U

OIIMCAHHBIC B 3KCHHyaTaHHOHHOﬁ AJOKYMCHTAIlMU  IIOCJICAOBATCIIbHOCTH
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omnepauuii U MNPOUEAYpP, BBINOJHSAEMbIE YAacTIMU CUCTEMbl. B OosbIIMHCTBE
ciyyaeB o TepMuHoM «byHKus ACYTII» moHuMarT Takyro 3aKOHYCHHYIO
COBOKYIHOCTb JEHCTBUM, BBINOJHSAEMBIX CUCTEMOM, KOTOpask IPOSBIIAETCS BHE
ee 1 MO3TOMY UMEET OIpPEIETICHHYIO MOTPEOUTENHCKYIO IEHHOCTb.
[IpunsaTO paznuyars uUH@OpMauuoHHble U ynpagaaouiue QYHKyuU
ACYTIL
K ungpopmayuonnvim ornocstcs takue Qynkiuu ACYTII, pesynbratom
BBIIIOJIHEHUSI KOTOPBIX SBJIIFOTCS IIPEJCTABICHUE OIEPaTOPy CHUCTEMBI WM
KaKOMy-THOO BHEIIHEMY MOJydaTeno WHGOPMAlMU O XOJ€ YHPaBIsSEeMOro
nporecca.
XapaktepHbIMH npuMepaMu nHpopmanmoHHbix Gpynkuuii ACYTII sBastores:
e  KOHTPOJIb 32 OCHOBHBIMH MapaMeTpaMH, T.€. HEMPEPbIBHAS MPOBEPKA
COOTBETCTBMSI MApAMETPOB Ipoliecca JONYCTUMBIM 3HAYEHUSIM U
HEMEJUICHHOEe  MH(OPMHUPOBAHME IMEPCOHANAa TPU  BO3HUKHOBEHUU
HECOOTBETCTBUI;
e  H3MEPEHHME WJIM PEruCTpalys IO BBI30BY OIll€paTopa T€X MapaMeTpoB
npouecca, KOTOPbIE €ro HHTEPECYIOT B X0/1€ YIPABIEHUS 00bEKTOM;
e  uH(popMHUpOBaHUE omneparopa (Mo ero 3anpocy) O NPOU3BOJCTBEHHON
CUTyalldd Ha TOM WJIM HMHOM Yy4YacTKe OOBEKTa YIpaBJCHHUsS B JaHHbBIN
MOMEHT;
e  (ukcauus BpeMEHHM OTKJIOHEHHUS HEKOTOPBIX MMAapaMeTpoB Mpolecca
3a IOy CTUMBIE IIPEIEIIBI;
e  BBIUMCIEHME [0 BBI30BY OIEpaTOpa HEKOTOPBIX KOMIUIEKCHBIX
noKasareyieid, HENoJJAOIINXCS HENOCPEJCTBEHHOMY HW3MEPEHHUIO U
XapaKTEPHU3YIOUIUX Ka4eCTBO MPOAYKIIMHU WIN JPYTUE BaXKHbIE TOKA3ATEIH
TEXHOJIOTHYECKOI0 MIPoLiecca;
®  BBIYUCIICHUE JOCTUTHYTBIX TEXHMKO-DKOHOMUYECKHX IIOKa3areei

paboTa TEXHOJIOTUIECKOTO 00BEKTA;
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®  [IEPUOJMYECKAs  PErucTpauus  HU3MEpSEMbIX  NapamMeTpoB U
BBIYUCIISIEMbIX MTOKa3aTeel (1o BbI30BY, IEPUOANYECKAs, 10 OTKIOHEHHUIO,
JICUCTBUI  OIlepaTopa, aBapUMHBIX H IMPECHAABAPUMHBIX CUTYAlUM,
BBITIOJTHEHUS CUCTEMOM (YHKIIUH 3aIUT);

e  oOHapyxeHue u CUTHAJIM3ALUS HACTYIUICHUSA OMacCHBIX
(mpenaBapuiHBIX, aBAPUIHBIX ) CUTYaAIIUH.

e  DKCHepTHas CHUCTEMa aHAJIN3a U BbIJauya PEKOMEHIAUWN IEeNCTBUN
oneparopy

Ynpasenarowue @ynxkyuu ACYTII Brmrowaror B ceOs ACHCTBHS II0

BBIPA0OTKE U pealiu3allui YIPaBISIONIMX BO3JEHCTBUI HA OOBEKT yIIPaBIICHHUS.

3nmech o BEIPAOOTKON MOHUMAETCS OnpeiesieHue (Ha OCHOBAHHUH TTOTYYEHHOM

uH(popManu) parMoHaIbHBIX BO3JCHCTBUM, a IOJ peaau3aiued - JeucTBuUs,
o0ecrneunBaoIre OCyIIeCTBICHNE MPUHATHIX TOCTIE BRIPAOOTKU PEIICHUI.
K ocHOBHBIM yTipaBistomiuM (PyHKITHSM OTHOCSATCS:
e  cra0wiu3anus TEPEMEHHBIX TEXHOJIOTMYECKOro Ipolecca Ha
HEKOTOPBIX TOCTOSIHHBIX 3HAUYEHHSX, OMNPEACISAEMBIX PETJIAMEHTOM
IIPOU3BOJCTBA;
® [IPOrpaMMHOE€ H3MEHEHHE peXHUMa Mpolecca [0 3apaHee
3aJlaHHBIM 3aKOHaM;
e  3amuTa 000OpYJO0BAHUS OT aBapHii;
e  (QopMupoBaHMe U peanuzanUs YOPABISIIONIMX BO3ICHCTBUH,
oOecreynBaIUX  JOCTHXKEHHWE WM COONIOJICHUE  pPEeKuMa,
ONTUMAJIBHOIO MO TEXHOJIOTMYECKOMY WJIM TEXHUKO-3KOHOMUYECKOMY
KPUTEPUIO;
®  pacmpelnesicHHE MAaTEepUalbHbIX IIOTOKOB M HArpy30K MEXAy
TEXHOJIOTMYECKUMH arperaramu;

L YHPAaBJIICHUC ITYCKaMHU 1 OCTAHOBAMHU arperaTtoB H JIp.
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Paznuuaror éuodwr ynpapieHus:

®  JIUCTaHIMOHHOE yIpaBJEHUE

®  aBTOMAaTHYECKOE PEryJIUpOBaHUE

e  apTOMaruMueckas 3anuTa (0JIOKUPOBKA)

L JIOTUYCCKOC YIIPABJICHUC

1.5 Kuaaccupukamusa ACYTII

Knaccuguxauyus no kpumepuio cioxucHocmu 00veKmoe ynpaeieHusl.

Hannas knaccudukanus ACYTII npumeHuTenbHa K TPEANPUITUSIM C
HEIIPEPBIBHBIM W HENPEPBIBHO-AUCKPETHBIM XapaKTEpOM IPOU3BOJCTBA, 34
KPUTEPUNM  KOTOPOM  B3ATO  YHUCIO KOHTPOJIUMPYEMBIX MApaMETPOB U
YIOPABJISIIONIMX BO3JCUCTBUII B COOTBETCTBHHM C POCTOM CIIOKHOCTH OOBEKTa

ynpasienus (tadum.l.1).

Tabnuma 1.1
OcHOBHasi XapaKkTepUCTHUKA OcHoBHbIE Tunoseie TpuMepsI
kiacca ACYTII (byHKUHOHAIbHBIE 00BEKTOB yIIpaBICHUS
IPU3HAKH
1 2 3

1-0. ABTOMaTU3npOBaHHAS YipasieHue no Cranku,
CUCTEMA IPOrPAMMHOIO YKECTKOM IPOrpamMmme C CMECENPUTOTOBUTEINH,
YIPABJICHHUS IIPEIBAPUTEIILHO nojaurpapuyeckiue MaluHbl

3anporpaMMUPOBaHHBIM

A BO3JIEUCTBUSIMU

I-1. ACY TeXHOIOTHYECKUMU N3mepenue, naaukaius, | TONKy mapoBbIX KOTJIOB,
YCTAHOBKaMU C MAJIBIM YUCJIOM | peTUCTpalus U BECOBBIC J103aTOPHI,

KOHTPOJIHUPYCMBIX U OJHOKOHTYPHOC YCTaHOBKH
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peryJIMpyeMbIX MapaMeTPoB (10 | peryJupoBaHue aBTOMATHYECKOIO
20) napameTpoB NOKapOTYLIEHUS
1-2. ACY TeXHOJIOrM4eCKUMU To ke, 9TO 1 KJ1acca TexHomornueckue

YCTAHOBKaMH HJIM arperatamu ¢
MaJIBIM YHCJIOM
KOHTPOJIMPYEMBIX U
peryJimpyeMbIX apamMmeTpoB

(oxouio 40)

1-1, n noruyeckue

orcpanumn

KOTEJIbHBIC, TICUH,
HarpeBaTeIbHbBIC KOOI U
(GbypMBI JOMEHHBIX TICUCH,
peKTU(UKAITMOHHBIC

KOJIOHKH

1-3. ACY TexXHOJOTUYECKUMHU
yCTaHOBKaMH, arperatamu ujiu
MpoIeccaMu CO CPeIHUM
YUCJIIOM KOHTPOJIUPYEMBIX,
pPEryJIMPYEMBbIX U
ONTUMHU3UPYEMBIX [TApAMETPOB

(oxomo 100)

To ke, 4To 11 KJ1acca
1-2, 1 MHOTOKOHTYPHOE

pEryInupoBaHue

KonBepTopsbl, CEKIITMOHHBIE
e4YH, XUMUYECKHE
pEaKTOphl, yCTAaHOBKU
NEPBUYHON MepepadbOTKU
He(DTH, KOMILJIEKCHI
MIMXTONOATOTOBKHU
000raTUTENbHBIX U

arJIoMepaloHHbIX (HadpuK

1-4. ACY TexXHOJOTUYECKUMHU
arperaTamu WIH MPOIECCAMHU C
OOJIBIINM YHUCIIOM
PETYIUPYEMBIX U

ONTUMU3HUPYEMBIX [IAPaMETPOB

(oxom0 800)

To ke, 4To 11 KJ1acca
1-3, ¥ BEIYHUCIICHUE
TEXHHKO-
AKOHOMHYECKHUX

nmokazarejen

DOHeproOJI0KH, MPOKATHbHIE
CTaHbl, IOMEHHbIE TIeUH,
aTOMHBIE PEaKTOPHl,
POU3BOCTBO
STHJICHOEH30J1a,

IIPOU3BOJCTBO NIEYHOMN CaXKU

1-5. ACY TeXHOIOTrH4YeCKUMU
nepeenaMy U MPOU3BOICTBAMH
C arperatamMy M yCTaHOBKaMH
JUTSI MECTHOTO YITPABJICHUS

KOTOPBIMHU CPCIACTBA

To ke, 4To I KJ1acca
1-4, u nucneruepuzanus
MIPU OJTHOCTYIIEHYATOM

yYpOBHE

DIIEKTPOIU3HBIE LIEXa
IIPOU3BOJACTBA CEPHOU
KHUCJIOThI, HCKYCCTBEHHOTO
BOJIOKHA, arJIOMEPallMOHHbBIC

dbabpuku, 000TaTUTEIIHHBIC
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BBIYHCJIMTEIbHOM TEXHUKHU HE

UCIIOJIB3YIOT

babpuku

1-6. ACY TeXHOIOTrHYeCKUMU
nepejienaMu U Mpou3BOICTBAMU
C arperaTaMi 1 yCTaHOBKaMH,
OCHAIIICHHBIMHU CPECTBAMHU

BBIYMCIIUTEIbHON TEXHUKU

To ke, 4To 11 KJ1acca
1-5, HO pu
JIBYXCTYIIEHYaTOM

YIPaBJICHUH

KonsepropHsle nexa,
JIOMEHHBIE I1E€YH,
[IEMEHTHBIE 3aBOJIBI,
CCPHOKHUCIIOTHBIC
IPOU3BO/ICTBA,
o0oraTuTenbHbIE

KOMOWHATHI
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Knaccugpurkayus no pynKuyuonanbHo-anzopummuyeckomy npusHaKy.

[IpencraBnsiercst 11€71€CO00Pa3HBIM  PA3ACNUTh 1O (YHKIIMOHAIBHO-

QITOPUTMUYECKOMY  TNPU3HAKY

CHCTCMBbI

YIpaBJICHUA TCXHOJOTMYCCKHUMHU

nporeccamu Ha 6a3ze ynpasisiromux OBM Ha Tpu knacca (Tabmn.1.2).

Takas knaccudukanus B ONpPENEIECHHOM Mepe YCIOBHA, TOCKOJIBKY

(bYHKHI/II/I, BBIITIOJIHACMBIC CHUCTCMAaMH YKa3aHHBIX KJIAaCCOB, MOI'YyT B pdaac

CIIy4aeB IEPEKPHIBATHCS.

Onnako Ttakoe pasnenenue ACYTII umeer B

HaCTOALICC BpEMA MMPUHOUIINAJIBHOC MMPAaKTUICCKOC 3HA4YCHUC JIIS
pa3BepThIBaHUS PaOOT MO ABTOMATH3AIIMN TEXHOJIOTUYECKHUX MTPOIIECCOB.
Tabmuma 1.2
OcHOBHas XapakTepHUCTHKA OcHoOBHbIE (HYHKIIMOHATBHBIE Tumnosbie IPUMEPbI

kiacca ACYTII [IPU3HAKHU 00BEKTOB YIIPaBICHUS
1 2 3
1. Cucrtembl JIOTHKO- [Ipsamoe nndposoe ['pynms
IIPOrPaMMHOTO YIPAaBIEHUS | yIPaBICHUE IO JKECTKOW WM | aBTOMAaTU3UPOBAHHBIX II0CTOB
(rpymmoii ONHOTHUIIHBIX | IIOJNy’KECTKOM ~ IIporpamMme B | KOHTPOJIS  WIM  HCIBITAaHUU
TEXHOJOTMYECKHUX YCTaHOBOK) peXuMEe  pPA3LCICHHUS BPEMEHM | M3EIUHN 3JIEKTPOHHOMN
MEXIY YIPABIIIEMBIMH | TEXHUKH, IPELU3UOHHBIX
YCTaHOBKAaMH MeXaH000pabaThIBAIOLINX
CTaHKOB, TEPMHUYECKOIO
00opyI0BaHUS
2. CucteMbl ONTUMAIBHOTO Pemienue 3agauy ontumuzanuu XuMUYeCcKue pEaKTopHI,
yHpaBieHus (TEXHOJIOTMYECKUM | HA OCHOBaHMM II0OJIy4aeMOM OT | TpyOONpoOKaTHbIE CTaHbl,

nponeccom nin peKUMaMu

TEXHOJOTMYECKON YCTaHOBKH)

YIPaBIsIEMOTo 00beKTa
uHpOpMaITUU u MPUHSATHIX
MaTEMATHYECKUX MOJETIEH,
BbIpa0OTKa PEryIUPYIOIINX
BO3JICHCTBUM U COBETOB

OTIEpaToOpPy B peaIbHOM BPEMEHHU

rpynmna 1up¢Gy3uOoHHBIX MEYeH,
YCTaHOBKHU NEPBUYHOU

niepepaboTku HEPTH

3. CucreMbl KOMIUIEKCHOTO
yOpaBleHus: (TEXHOJIOTUYECKOU

JUHUEH, YYaCTKOM, LIEXOM) -

ABTOMaTH4eCcKuit WA
MOJTyaBTOMAaTHUYECKHIA coop,
00paboTka, HATJIAIHOE

TexHomorunueckue JIMHUH

MNPOU3BOACTBA HUHTCTPAIBHBIX

CXeM, KHHECKOIIOB, YHEPro0JI0K
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ACYOTIT" 0TOOpa’keHHE TEXHOJOTUYECKON U | aTOMHOM 3JIEKTPOCTAHIIUH,
OpraHU3alMOHHO- CEPHOKHUCIIOTHOE
MPOM3BOJICTBEHHON WH(pOpMAIHH, | IPOU3BOJCTBO, JIOMEHHAas
YIPAaBJIECHUE YEPe3 ONEPATHBHBIN | €U, TEII0Bas
IIEpCOHA XOJIOM | 2JIEKTPOCTaHIUA
TEXHOJIOTMYECKUX IPOLECCOB

YACYOTII - aBTOMATU3UpPOBAHHAsA CUCTEMA YIIPABJICHUS OpPraHU3aLMOHHO-
TEXHOJIOTUYECKUM IIPOLIECCOM
OcymiecTBisis  ynpaBlI€HHE TEXHOJIOTMYECKMM mpoueccoMm, IBM
noigydaeT HH(POpPMAIMIO O XOJA€ TMpolecca M BbIAACT PEryJIUPYIOLIUE
BO3JEHCTBUS (B YaCTHOM CJlyd4ae - COBEThl OIEPaToOpy) B COOTBETCTBUU C
QITOPUTMOM YIIPABJICHHMS, 3AJIOKEHHBIM B BHUJE IMPOTPAMM B 3allOMHHAIOIINE
YCTPOMCTBA.

K 1-my wmaccy ACYTII otHocarcs cuctembl ¢ Haubojee MpPOCTOM

dbopmMoli anropuTMa YIPaBICHUS - TIOTHOCTHIO 3aIPOTPAMMHUPOBAHHBIM XOOM
nporecca (paHee ero Ben omeparop). OcHOBHas (QYHKIHMS ILEHTPAIBHOTO
npouecca ACYTII - normueckue omnepanuyd IO BBINOJIHEHHID HECKOIbKUX
nporpaMm (B 4aCTHOM cCIly4ae - OJIHOM) C aBTOMAaTUYECKUM paclpeeleHueM
BpeMEHHU. TUIOBBIM aJITOPUTMOM YIIPABJICHUSI CIIY)KUT 3apaHee yCTaHOBJICHHAsI
MOCJIEI0BATEIbHOCTh JIOTUUECKUX OIEpalvii C YCIOBHBIM WU 0€3yCIIOBHBIM
MIEPEX0JI0M OT OJTHOUW MO3ULINU K APYTOM.

K cucremam 1-ro knacca OTHOCATCS, B YACTHOCTH, CUCTEMBI MPSIMOTO
MHOTOKAHAJILHOTO ITU(POBOTO peryIupoBaHus (CTaOWIM3amus mapaMeTpOB)
WJIM CUCTEMBI MIPSMOT0 MU(POBOTO YIIPABICHUS METAIUIOPEKYIIIMMHU CTAHKAMU.

B oOmem cinyyae mnpu ympaBieHun ¢ Tnomolmibio OBM  psgom
TEXHOJIOTUYECKUX YCTAHOBOK B 3allOMHHAIOIIEM YCTPOMCTBE XPAHUTCS YHUCIIO
porpaMM, peau3yoUIUX TUIIOBOM aJITOPUTM, COOTBETCTBYIOIIEE YHUCITY
00bEeKTOB yrmpaBiieHus. [Ipy 3TOM C NOMOIIBIO CHEIUATBLHON MPOrpPaMMBI-

JUCTIETYEepa OPTraHU3YETCS MYJIbTHIIPOTPAMMHBIN PEKUM PAOOTHI MAIIMHBI.
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ACYTII 2-ro  xjacca JOCTaTOYHO IIMPOKO  INPUMEHSIOTCS B
HENPEPBIBHBIX M HENPEPBIBHO-AUCKPETHBIX IPOU3BOJCTBEHHBIX IPOLIECCAX.
['maBHOM (pyHKIMEH LEHTPAJIBHOIO IpPOLECcOopa B TaKUX CUCTEMAaX SIBIISIOTCS
BBIIIOJIHEHHE HAa OCHOBAHMM BXOJHBIX JAHHBIX, IOJY4YaeMbIX OT OOBEKTa
yHOpaBiICHUs, MaTeMaTHUYECKUX OIepanuil u BbIpabOTKa IO pe3ysibTaTaM
BBIYMCIICHUH PEryJIUPYIOIINUX BO3ACUCTBUM.

ANTOPUTM  yIpaBieHUs TporeccoM (0OBEKTOM), KaK MPaBHIIO,
pa3palaThIBacTCd Ha OCHOBE €ro JETEPMUHUPOBAHHON WM CTaTUCTHUYECKON
MOJIENIM, YTO IO3BOJISIET ONTUMU3HPOBATH, T.€. YIPABJIATH MPOLIECCOM C LIEJIBIO
YAOBJIETBOPUTH HEKOTOPBIN KPUTEPHUH.

K cucremam 2-ro knacca OTHOCATCS, B YACTHOCTH, CUCTEMBI MPSIMOTO
MHOTOCBSI3HOTO  IIU(PPOBOTO  YIpABICHHS C  ONTUMHU3ALMEH, CHCTEMBI
YIIPABJICHHUS I10CJIEIOBATEIbHBIMU TE€XHOJIOTHYECKUMHU OllepaLUsIMH,
CBA3aHHBIMM  TIO  KAayecTBY, CHUCTEMbl  AJalNTUBHOTO  YIPABIICHUS
TEXHOJOTMYECKUMH KOMIUIEKCaMHU.

ACVYTII 3-ro xjacca B OCHOBHOM OXBaThIBalOT CPEIHIOID CTYIICHb
UEPAPXUYECKUX  CUCTEM  YOpPABJIEHHS  IPOU3BOACTBOM. IJTO  KJjacc
opranuzannoHHo-TexHonornyecknx ACY-ACYOTIL

['maBHOM  (yHKIMEH  TEXHOJOTMYECKOrO  Xapakrepa  sIBIseTCA
YIPABJICHUE YEpe3 OINEpPaTUBHBIN NEpcoHan (OmepaTopoB, TEXHOJOTOB M T.I.)
XOZIOM TE€XHOJIOIMYECKHUX MPOLECCOB HA OCHOBAHUU CTaTUCTHUYECKON 00pabOTKU
TEXHOJIOTHYECKON HHPOPMAINH U TEKYIIETO MIaHOBOTO 3aaHMs.

[TockonbKy 3-H KJacC CHUCTEM OXBAaThIBAET IPYIIy TEXHOJOIMYECKHUX
IPOLIECCOB, a CIEAOBATENbHO, U P PA3NIMUYHBIX TEXHOJIOTMYECKUX YCTAHOBOK U
LeNlble MPOU3BOJICTBEHHBIE TMOJPA3JEiIeHUs, TO B (PYHKIUMU 3TUX CHCTEM
BKJIIOUAIOT TakXke OOpadOTKy IJIaHOBO-IPOU3BOACTBEHHONM HH(pOpMaLuu U
yhopaBieHue (1Mo pesyiabTaTaM 3ToM 0OpabOTKH) ONEpaTUBHBIM IEPCOHAIIOM,
paboToii yuacTka, 1exa. I3 Bbllllecka3aHHOTO ClEIyeT, 4YTO aJrOPUTMbI

otnenbHbIX 3anay, pemaeMbix ACYTII 3-ro kmacca, BechbMa pa3HOOOpa3HBI,
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HOCST B TNEPBYIO ouepelb HHPOPMAILMOHHO-BBIUUCIUTENbHBIA XapakTep H
KKl allrOPUTM B OTAEIBHOCTH MPOCT I IporpammupoBanus. OIHAKO B
LEJOM 3ajaya aHajau3a M IPOrHo3a XoJa IPOU3BOJACTBEHHOIO IIpolecca
(HanmpuMep, peanu3alys aNropuTMa YIpaBiIeHUs TEXHOJOTMYECKUM MPOIIECCOM
B LEJIAX ONTHUMAJIBHOTO HOMEHKJIATYpPHOI'O PACHPENEICHUs BBITYCKAEMBbIX
U3JIETUI B 3aBUCUMOCTH OT TUIAHOBOT'O 33/I1aHMsI) MOXET ObITh BECbMa CII0KHOM.

Cnegyer OTMETHTH, YTO CUCTEMBI 3-r0 KJjacca MOIYT BBIpPAacTaTb M3
cucrteM 1-ro m 2-ro knaccos, korna OBM ocylIeCTBISET LEHTPAIM30BAHHOE
yIpaBJeHUe (JIOTMKO-IpOrpaMMHOE WU ONTHUMAJILHOE) IpyINIou
TEXHOJIOTUYECKUX YCTAaHOBOK HA YPOBHE NPOU3BOACTBEHHOIO y4acTKa, JIMHUM,
Hexa M Ha Hee BO3JararTcs JAONOJHUTENbHbIE (YHKIUU OIEepaTUBHO-
JUCHETYEPCKOr0  YIPABICHHUS C AaHAIW30M PabOThl IPOU3BOJACTBEHHOTO

nmoaApasacCICHUA U IIPOTHO30M €TI0 ,II&JIBHGﬁIHGFO Xo4a.

2 Onucanue ypoBHeit ACYTII

2.1 Hwxnuii ypoenb ACYTII

JlaHHBIA ypOBEHb  COCTOUT H3 JATYMKOB W HCIIOJHUTEIBHBIX
MEXaHU3MOB, YCTaHABJIMBAEMBIX Ha TEXHOJIOIMYECKUX OOBbeKTax. HribkHwMit
YPOBEHb BKJIIOYAET B ce0s KOMIIOHEHTHI IPEAOCTaBISIIOIINE HUH(DOPMALUIO O
COCTOSIHUM TEXHOJIOTUYECKOTO IIpoliecca HE BEPXHUE YPOBHU ABTOMATHKH
(1aT4MKM), W KOMIIOHEHTHI, BO3ACHCTBYIOLIME Ha OOBEKT YNpaBICHUS
(ucnoJIHUTENBbHBIE YCTpoiicTBa - UY).

JlaHHBII ypOBEHb - 3Ta OCHOBA AaBTOMATHKH, OH H3HAYaJIbHO
IPUCYTCTBYET B JHOOON CUCTEME aBTOMATU3aLlMU HA IPEIIPUSITUN U yCTAPEBAET
BMECTE C€ TEXHOJOTHYECKUM IIPOLIECCOM. Ha w©em 3apoxnarorcs
UH(POPMAIIMOHHBIE MTOTOKU: TOKa3aTeNln BBITYyCKa MPOIYKIMH, pacXxoja ChIpPbS,

9HCPIUH, BOJAHI U IIP.
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K ycTpoiicTBaM HUKHErO YPOBHS aBTOMATU3aLUU OTHOCSTCA:

® JJATYMKHU U KOHCTPYKIIMH JJISl UX PA3MEIICHHUS :
® JaTYUKU  (U3MYECKUX BEIUYMH (TEXHOJOTHYECKHE  JaT4MKH,
CUETYMKH, AaHAJIM3aTOPbl, KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI U 1. );
® JaTYUKU COCTOSIHUS TEXHOJIOTMYECKOTO 000pyaoBaHus (CpeicTBa
KOHTPOJISl COCTOSIHUS 3JIEKTPONPUBOJIOB, TATYMKU MOJOKEHUS 3alIOPHOM
anmnaparypsl 4 Ap.);

® JaTYMKU TEXHUKO-DKOHOMMYECKHX IOKazarejed (IJIEKTPOCUETUHKH,
TEIJIO- U BOJOCUETYUKH U T.11.);

® UCIIOJIHUTENIbHBIE YCTPOMCTBA M CHIJIOBBIE pACHpPEEIUTENIbHbIE
mkadbl A1 UX 3alATKA U YIIPaBICHUS :

® peryiupylollas 1 3arnopHas anmaparypa,

® [IyCKOBas armapaTrypa 3JeKTPOIPUBOJOB U T.I.

e (OJIOKM NUTaHUS JATYUKOB, IPUOOPOB U YCTPOMCTB U raJiIbBAHUYECKUE

pa3IeInTeNy;

HwxHuii ypoBeHb SBIAIOTCS HauOoOJIee MacCcoOBOM U JAOpPOrou
YacThIO CHCTEMbl aBTOMATHU3AIlMU: KaK B CEOECTOMMOCTH, TaK U B MOHTA)KHBIX
paboTax.

[Tox matumkom, B OOIIEM ciiy4yae, MOHUMAETCs MpeoOpa3oBaTelb
(bU3UYECKONW BEITUYMHBI B CTAaHIAPTHBIM DJIEKTPUYECKUU CcHUTHAIL. Ero
KOHCTPYKIUMSI W  HWCIOJHEHHUE TO3BOJIAIOT YCTOMYMBO U 0OE30MacHO
GyHKIMOHUPOBATh TPU CaMBIX HEOJATONMPHUATHBIX TOTOJHBIX YCJIOBHSX, a
TaK)K€ BO B3PbIBOOMACHBIX 30HAX.

Jlamuuk ( M3MEpUTENbHBIN TpeoOpa3oBaTelib) — ITO TEXHUYECKOE
CPEACTBO C HOPMATUBHBIMUA METPOJIOTUYECKHUMH XaPAKTEPUCTUKAMHU, CITyKalllee
UIsl TIpeoOpa3oBaHUsl M3MEPSIEMON BEIUMYMHBI B JPYTYIO BEJIMYHUHY WIIU

U3MEpPUTEIbHBIM CUTHAN, YAOOHBIN st oOpaOOTKH, XpaHEHHWS, NaJbHEHUITNX
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npeoOpa3oBaHU, HHAUKAIMU WK TMepenadu. JlaTyuku UCHOJIb3yeMble B
ACVYTII nomkHbl COOTBETCTBOBATh M UMETh CEPTHU(HUKAT MPUMEHEHHUS €T0 Kak

CpeacCTBa UBMCPCHUA.

Knaccuguxkayus oamuuxkog no muny usmepaemozo mexHoao2udecko2o

napamempa:

e  DHepreTuyecKue JATYUKU: MonHocTy, [lepemennoro/
MOCTOSIHHOTO ~ HampspkeHusi, l[lepeMeHHOro/  MOCTOSIHHOTO  TOKa,
YacTtotomep, pazomerp.

° du3nyeckKue JIATYUKH: Bsizkoctn, JlaBneHus, Pacxona,
Temnepatypsl, YpoBHemep, [InoTtHOCTH.

e  MexaHudeckue, JIaTYUK: [Tonoxenus, Ilepememienus, Yria
MOBOPOTA: (MHAYKTUBHOTO M EMKOCTHOT'O TUIA, YJILTPAa3BYKOBBIE).

[ ]

Knaccuguxkayusa oamuyuxoé no muny ceA3u C GblULECHOAULUM YPOGHEM 8

cucmeme agmomMamu3ayuuL:

1) AnaJsioroBbie(pocThie)- uHbopMaIus repeaeTcs U3MEHEHUEM
HEIPEPHIBHOTO aHAJIOTOBOI'O CUTHAJIA., 10 €r0 TUILY OHU MOJPAa3AEIA0TCA Ha
JTATYUKH

° Toka, MA (0-5; 4-20; 1-5) ;

e  nanpsbkenus,B (0-5; 0-10);

e yacrtotsl, ['11 (0-10 000)

®  CYECTHO-UMIYJIbCHBIE, HMMIYJIBC C COOTBETCTBYIOIIMM BECOBBIM

KO3 UITUEHTOM,

®  MUPOTHO-UMITyJbcHAs Moaysiuus(IIINM)-Beixon
[IpuMeuanue: B CKOOKax JaHbl CYIIECTBYIOLIME CTaHAApThl, a BBIACICH
HauOoJyiee paclpOCTPAaHEHHbIA Ha CETOAHSIIHUN JI€Hb THUIl BBIXOJAHOM

AHAJIOTOBOM BEJIMUMHBI.
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[Ton mpoCTHIM NAaTYMKOM, B JTaHHOM Cllydae, IOHUMAETCSl yCTPOMCTBO
npeobpasyroniee (PU3NYECKYI0 BEIUYMHY TEXHOJOTHYECKOro IIporiecca B
CTaHAAPTU30BaHHBIA SJIEKTPUUYECKUNA CUTHAN JJIsl TMEpeladyd B KOHTPOJUIEP C
1eTbI0 JalbHeWel 00paboTKu, mpeodpa3oBaHus, apXUBAllMA U TIEpeadul Ha
BEPXHUH YPOBEHb.

2) llu¢pposbie - uHpoOpmanus nepenaercs MO HEKOTOPOMYy LUPPOBOMY
OPOTOKONY, W3  BEJIMKOTO  MHOXECTBa,  IEpPEUYHciIuM  Haumbolee
pacnpocTpaHEHHBIE:

e cerb Microlan — ompegenser crneuu@UKaUKIO MPOTOKOJIA U

(bu3HYeCcKoi cpepl Iepeaadn JaHHBIX;

e B cranmaapte Bell 202 (mporokon HART) ;

e  AS-unrepdeiic;

e  mporokos Modbus, B OCHOBHOM CBSi3b MO HIMHHOMY HHTep(deicy

RS-485;

e  poiuessle mHbI: FOUNDATION Fieldbus, Profibus.

B  Hacrosiiiee  Bpemsi  aHAJOrOBbIE  CHUCTEMbl  ABTOMATHU3alMU
TEXHOJIOTUYECKOTO YIPABJICHUSI 3aMEHSIOTCS IUGPOBBIMU, YTO OOYCIOBIEHO
0oJjiee BBICOKOW TOYHOCTHIO W JIYUIIUMU TEXHUYECKUMHU XapaKTEPUCTUKAMU
nocieaHux.  TpagulMOHHO  TepeJadya  JAaHHBIX  OCYLIECTBISETCS  C
MCIIOJIb30BaHUEM CTAHJIAPTHBIX CUTHAJIOB TUNA TOKOBON neTiu 4-20MA. Ilocne
00pabOTKM  W3MEPEHHOW  (PU3MYECKOW  BEIMYMHBI, LU(PPOBOM  CHUTHAI
npeoOpa3yeTcs B aHanoroBeiii 4-20MA u nepenaercs B cuctemy cOopa JaHHBIX.
Mexay cucTeMoi ¥ aHaJIOTOBBIM JIATYUKOM CYIIECTBYET OJHOCTOPOHHSSI CBSI3b:
"or pmatumka K cucteme'. UTo ABIAETCI HEOOCTAaTOYHBIM, TakK Kak UId
HACTPOMKM U OOCTY>KMBAHHMS JlaTYMKa HEOOXOJUMO HEMOCPEACTBEHHOE
B3aMMOJICHCTBUE OllepaTopa W JaTyuka, W KOrjJa JaT4YMKU PACMOJIOKEHBI B
TPYJIHOJOCTYITHBIX MECTaX M Ha OOJBIIMX PACCTOSHUSX APYT OT Apyra TO

JaHHOE B3aMMOJICHCTBHE 3aTPYIHEHO.
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Pemenuem JTAHHOM poOIeMbl ABJIAETCS UCITIOJIb30BaHUS
"MHTEJUIEKTYaJbHBIX" JATYMKOB C JBYXCTOPOHHEH IU(POBBIM KAaHAJIOM CBS3U
MEXKy TaTYUKOM U CUCTEMOM.

[Toaromy npaktudecku nrobas coBpemeHHas ACYTII ucnonwszyer s
cOopa NaHHBIX "MHTEIIEKTyalbHbIC" MaT4MKU. TepMUH "MHTEIIEKTyabHBIN"
CBf3aH, MpEXJAE BCEro, ¢ HAJIMYMEM BHYTPH JaTdyMKa MHKporpoleccopa. Ha
MHUKPOTIIPOLIECCOP BO3JIararoTcss (PYHKIMU TEPBUYHONW OOpaOOTKH CHTHajIa C
CEHCOpa, HaIlpUMeEp, JIMHEApU3alusi, U3MEHEHUE BEJIIMYUHBI JeMI(PUPOBAHMUS,
[epeyCTaHOBKa JMala3oHa M3MEpPEeHUs U T.4. MUKpONpOLECCOpHbIE AATYUKU
UMEIOT YIIYYIICHHBIE METPOJIOTHYECKUE XAPAKTEPUCTUKH I10 CPABHEHHUIO C
TPaJMLIMOHHBIMU AHAJOrOBBIMM JIATYMKAMHM 3@ CUET TIJIyOOKOW MepBUYHOMN
MaTeMaTU4YeCKON 00pabOTKH U3MEPUTEIBHOIO CUTHAIA.

WHTennekTyanbHblid JAaTYUMK IO3BOJISIET IMPOU3BOAUTH HACTPOWKY Ha
JIpYyroil quana3oH U3MEpPEHUN WIH MOJIyaBTOMAaTHYECKYHO KaJuOpOBKY, a TaKxKe
OCYIIECTBIIATh (PYHKIMM BHYTPEHHEW CAMOIMArHOCTUKH, YTO YMPOIAET
TeXHUYECKoe 0O0ciykuBaHue. VHTelnekTyanbHble JaTYUKU CBS3BIBAIOTCS C
cuctemoit ACYTII npu noMomu 1uppoBOro KOMMYHUKAIIMOHHOTO MIPOTOKOJIA,
KOTOPBIM ITO3BOJIMT OCYIIECTBIIITh II€pe/lady BAXKHOM YHPABJISAIOLIEH U HWHOU
ciyxeOHo HHpopMauuu B OOOMX HANpaBIEHUSAX MEXAY [OJIEBBIMU
yCTpoiicTBaMH H cucTeMaMu ymopasieHus. LludpoBas cBsS3p MO3BOJISET
00BEIUHATH AATUYMKHU B OOIYIO IIMHY, YTO MO3BOJISET CYIIECTBEHHO COKPATHUTh
CTOMMOCTb KaOeJIbHON IPOBOJKH.

Ucnonb3oBaHue  MUKpONpoUecCOpHbIX — gaTunkoB B ACVYTII
3HAYUTEIBHO CHUKACT BBIYMCIUTEIBHYIO HArpy3Ky Ha TJIABHBIA KOHTPOJUIED,
TEM CaMbIM, MOBBIIIAs OBICTPOJICHCTBUE BCEW cUCTeMbl B LejaoM. K mpumepy,
WHTEJUIEKTYaJbHbIA JTaTYUK TIO3BOJISIET COCTABIATH OJHO WM HECKOJBKO
VU3MEpPEHUH B OJTHO HOBOE U3MEPEHHUE.

B mupe cymecTByeT MHOKECTBO KOHKYPHUPYIOIMX KOMMYHUKAIMOHHBIX

nporokonoB. Kaxnas ¢dupmMa-npousBOAUTENb CTPEMHUTHCS NPOJABUHYTH Ha
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PBIHOK CBOM MPOTOKOJI, CAeNaTh TaK, YTOObI KaK MOXKHO OOJibllle KOMMaHUMN
BBIITYCKAJI0 O00OpYyAOBaHHE, MOJJIEPKUBAIOINIEE JAaHHYI0 KOMMYHHUKAIMOHHYIO
TexHoJoru. JIJIsi  3TOrO  OpPraHu3yloTCs  HEKOMMeEpueckue  (POHIBI,
IPOJBUTAIOIIME TOT WJIM MHOW MPOTOKOJ. BoT Hambonee pacnpocTpaHEHHBIE
kommyHUKanuoHHele TexHonorun: FOUNDATION Fieldbus u HART B
Awmepuke, Profibus, Modbus 1 HART B EBpore.

B wupneane, ypoBeHb NAaTYMKOB M HCIIOJHUTEJIBHBIX MEXaHU3MOB
JIOJDKEH HANPSIMYKO CBSI3BIBATBCS C CUCTEMAaMH JUCIIETYEPCKOrO YIpPaBICHUS
BEPXHETO YypOBHA. B 3TOM cilyyae MHMHUMYM NOCPEAHUKOB NPUBOJIHUT K
MUHUMYMY HCKaXXeHUW mnepenaun uHdopmanuu. Tak «uaeanbHbIM» JaTYUKOM
NpEACTaBIsACTCS  YCTPOMCTBO  mpeoOpasyromiee  (GU3MYECKUN  mapameTp
TEXHOJIOTUYECKOT0 Mpollecca B HMHPOPMALMOHHBIN THapaMmeTrp eauHON O0a3bl
JaHHBIX TpeanpusTus(oTpaciu). B Hactosiiee BpeMs YK€ HMCHOJIb3YIOTCS
JaTYUKU C Tepefaroniue HWHPOPMAIUIO HEMOCPEACTBEHHO B CHCTEMBI
JUCIIETYEPCKOrO YIIPABJIICHUs YEpe3 CIYTHUK, WIM [0  KOPHIOPAaTUBHBIM
cersim(Web-TexHomorun).

Ho cerognsmHss CTOMMOCTP TEXHOJIOTHMM HE  MO3BOJIIET
yCTaHaBJIMBAaTh JaHHOE O0O0OpyJOBaHHWE HAa KaXIbl TEXHOJOTHYECKUM
napametrp.  Jna  ynmemeBiaeHUS O0CTaBKA HWHGOPMAMH C COXPaHCHHEM
TpeOOBAHUI PEAJbHOIO0 BPEMEHU MEXKIY JTaTYMKaMU M BEPXHUM YPOBHEM
BBOJAUTCA MOCPEAHUK —KOHMPOJIEp — YCTPOUCTBO MNPU3BAHHOE YJICIICBUTH
CTOMMOCTb CHCTEMBI IyTEM MYJIBTUIUIEKCUPOBAHUS MPOCTHIX JATYUKOB IS

BbIXO/Jla Ha IMPAMYIO CBA3b C CUCTCMAaMH BEPXHETO YPOBHAI.

2.2  Cpeannii yposens ACYTII

OCHOBHOE HA3HAUCHHWE JAHHOTO YPOBHSA SBISETCS (PYHKIUA

MMOCpCAHNKA MCXKAY BCPXHHUM, NUCIICTUCPCKUM, YPOBHCM MW HHWKHUM YPOBHCM
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UCIIOJIHAIONIE M KOHTPOJUPYIOIIEH anmaparypbl, ¢ (YHKIMEH BBIIOJIHEHUS
aJITOPUTMOB MECTHOTO(JIOKAJIbHOTO) YIPAaBJIEHUS U IMPENOCTaBlIeHUE (YHKIHI
JUCIIETYEPCKOTO KOHTPOJII M YIPABICHHWS HEIMOCPEACTBEHHO HAa MECTE
DKCIUTYaTalyH.

31ech HaxXOIATCA KOHTPOJUIEPHI, YIPABIISIONIME YEPE3 HMKHHUM
YPOBEHb CHCTEMBI TEXHOJOTHMYECKMMH MPOLECCAMU B PEaJbHOM BpPEMEHH,
00BbEAMHEHHBIE MEXAYy CO0OW MNPOMBIIUIEHHON CEThI0 U MOJJCPKUBAIOLINE
O0OMEH C BEpXHUM YPOBHEM CUCTEMBI.

Konmponnep - ycTpoWCTBO, NpeJHA3HAYEHHOE I IOJYyYEHHs B
peaqbHOM BpeMeHU UH(pOpMAIMU ¢ JaTYMKOB, IpeoOpa3oBaHus €€ U oOMeHa ¢
JPYTMMH KOMIIOHEHTAMH CHCTEMBI aBTOMAaTH3allMM (KOMIIBIOTEP OIlepaTopa,
MOHHTOp, 0a3a JaHHBIX U T.J.), @ TAKXKe JJIs YIPaBICHUS HCIOJHUTEIbHBIMU

MCXaHHM3MaMH.

KonTpomieps! peanu3oBanbl Ha 6a3e MUKPOIPOILIECCOPHOU TEXHUKU
U paboTalOT B JIOKAIbHBIX W PACIPEICIICHHbIX CHUCTEMax YIpaBJieHUS B

pEaJIbHOM BPEMEHU B COOTBETCTBUU C 3aJaHHOU MPOrpaMMOil.

B ocHOBHBIE 3a/1a4l KOHTPOJLIEpA BXOIUT:

e  U3mepenue, onpoc u ymnpasieHHE 000PYI0BaHHEM

e [lepBuuHoe npeoOpa3oBaHue PE3yIbTaTOB U3MEPEHNUS;

®  perucTpanus COObITUN;

®  BEJCHHE CPSIHEMHUHYTHBIX, -4aCOBBIX U JIp. apXHUBOB.

®  TOJJEP)KKAa BHICOKOYPOBHEBOTO MPOTOKOJIA CBSI3U C IEHTPAIBHBIM
IMYHKTOM, OOECIEUMBAIOIIEr0 OBICTPYIO M FapaHTUPOBAHHYIO JOCTaBKY
uHpopManuu;

e  aBTOHOMHas U OecniepeOoiiHas paboTa ¢ 3aUUTON TaHHBIX;

®  JMAarHOCTHKA TEXHUYECKHX CPEJICTB U 3alluTa TEXHOJIOTUYECKOTO

000pyIOBaHUS OT MOCJIEICTBUI OTKA30B;
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L OopraHu3anuAa 3aMKHYTBIX, JIOKAJIbHBIX KOHTYPOB YIIPABJICHUA, IJIA
oOecreueHus HaJACKHOCTH M YMCHBIICHUS BPCMCHH PCAKIHNHN CHCTCMbI
Ha KPHUTHUYHBIX Y4YaCTKaX: 3allluThbl, PpPCIryJIMPOBAHUA, JIOTHUYICCKOI'O

yIIpaBJIEHUs U TIp.

I[IJIK yHuMBepcanbHbl U BO3MOYKHOCTh WX IPUMEHEHHMS B KOHKPETHOM
ACY TII onpenensiercsi 3aj10K€HHOM NPOrpaMMHOM-ANNapaTHOM T'MOKOCTHIO,

IMPOU3BOAUTCIIbBHOCTBIO 00BEMOM ITaMSITH.

Bri6op xonkpernoro IIJIK sBisercss MHOTOaKTOpHONW 3aadeii u
ompenensieTcss Kak TpeOOBAHMSIMU TEXHOJIOTMYECKOro Mpouecca, TaKk H
CTOMMOCTBIO  alllapaTHbIX, IPOTPAMMHBIX CpPEACTB, HAJIUYUEM CPEACTB
pa3pabOTKH U OTIAAKH, TIOIJIEPIKKON CETEBOr0 B3aUMOJICHCTBUU.

Ctpykrypa oOopynoBanus cpennero ypoBHs ACYTII pomxkna
OBITH aJIeKBaTHA CTPYKTYpe 0OBEKTa aBTOMATHU3AIUHU, TO €CTh C OJTHON CTOPOHBI
000pyI0BaHUE CPEAHEr0 YPOBHA JIOJKHO pacrnojiaraThCsi B HEMOCPEACTBEHHOM
O6mm30cTH 000PYNOBAaHUS HIDKHETO YPOBHS, YTOOBI MHHHUMH3UPOBATH 3aTPATHI
Ha TMPOKJIAJIKY Kabenel M CHU3UTH BJIUSHUE MOMEX, a C JAPYroll CTOPOHBI B
CTPYKTYpPE CPEIHETO YPOBHS JOJDKHBI OBIThH SICHO BbIJEIEHBI ()YHKIIMOHAIbHBIC
y37bl OOBEKTa AaBTOMATH3AIlMU, JUIsI KOTOPBIX HEOOXOIMMa peamu3aivs

JIOKAJIbHBIX KOHTYPOB YIIPABJICHMUS.

K npumepy, nis ACYTII pacnpeneneHHbIX MPOU3BOACTB, CPEIHUIN
YPOBEHb NPEJICTABIEH ABTOHOMHBIM KOHTPOJUJIEPOM, pEeaNU3yIoUUM (DYHKIUU
KOHTPOJISI W YOPABJICHHS HEOOJBIINM HU30JIMPOBAHHBIM TEXHOJOTHUUECKUM
y3JI0M, KakK, HalpuMep, BOA03a00pHbIE CKBAKUHBI, ITYHKThI MUTAHUS TOPOJICKUM
OCBEILIECHHUEM U T.JI..

K xoutpomnepam mis pacnpeaeneHHbix ACYTII npenbsBisitorces
0oJsiee BICOKHME TPeOOBaHUS K TUIIAM MOAEPKUBAEMbIX HHTEP(]ECcoB.

Briienstor Tpu kinacca uHTepencoB:
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® HUCXOAAIIUE - JUIL  COCIMHEHUSA C HHTEJUIEKTyaJIbHbIMU
YCTPOMCTBAMH HU>KHETO YPOBHS;

® TOPU3OHTAIBHBIC - CBA3BIBAIOIINE OTAEIBHBIC YCTPONUCTBA YEPE3 CETh
C IpYI'MMU CPEACTBAMHU aBTOMATU3aLUK CPEIHETO YPOBHS;

® BOCXOJSIIME — [ CBSI3M C BEPXHUM YPOBHEM CHCTEMBI H

MOJKJIFOYEHHSI MECTHBIX IIAHEJIEHW omnepaTopa U IyJIbTOB YIIPABJICHHUS.

2.3 Bepxnuii Yposens ACYTII

OTO0 ypOBEHb MPOMBILUIEHHOTO CEPBEPA M CETH aBTOMATHU3UPOBAHHBIX
pabouux mect (APM) onepaTopoB, 1uCHETYEPOB, YCTAHOBJIECHHBIX B PA3IUYHBIX
IIOMEILCHUSX U 31aHUSIX.

APM peanuzoBanbl Ha 0a3e KOMILIEKCOB IUCIIETYEPCKOTO YIPABICHUS U

coopa manabix (SCADA cucremsr).

SCADA-cuctemMbl  MOpEACTAaBIAIOT  COOOM  CIeNMaIN3UPOBAHHOE
nporpaMMHoe  oOecriedeHue,  OpPUEHTUPOBAHHOE  HA  BU3YaJM3aIHIO
TEXHOJIOTUYECKUX MPOIECCOB U KOMMYHHUKAIUIO C BHEITHUM MHUPOM.

JlaHHBIE CHCTEMBI TIOCTPOEHBI IO MOJYJBHOMY MPUHIUIY U
npeaycMaTpuBaeT — BO3MOXKHOCTh  TMOJJEPKKHA — paclpefelieHHbIX WM
HEHTPAIU30BAaHHBIX CUCTEM KOHTPOJISI U YIPABJICHUS.

OcHoBy OospmmHCTBA SCADA-TIaKETOB COCTAaBIISIOT HECKOJBKO
MpOrpaMMHBIX KOMIIOHEHTOB (0a3a JaHHBIX peEajbHOTO BpPEMEHHU, BBOJA-
BBIBO/IA, MPEIBICTOPUH, aBaPUNHBIX CUTyallUi) U aJMUHUCTPATOPOB (IOCTyMa,

yIpaBJICHUS], COOOIIEHUI).

CoBpemennbie cucrembl SCADA  Xopollo CTPYKTYpHUpPOBAaHBI H
NPEACTaBISAIOT CO00I TOTOBBIE K MPUMEHEHUIO U COTJIaCOBAaHHbIE MO (YHKITUSM

U 1m0 BceM uHTepdeiicaM HaOOphl  MPOrPaMMHBIX  HPOAYKTOB U
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BCIIOMOTATEJIbHBIX KOMIOHEHTOB. B cereBbIx cucremax cpexncrBamu SCADA
peanu3yrTcs CTaHLIUU pa3Horo (GyHKIIMOHATBHOTO Ha3HA4YECHUS,
B3aUMOJEHCTBYIOIINE MEXKITY coboit B CUCTEMAX  yIpaBJIECHUS
TEXHOJOTUYECKUMH TIpoueccaMu. OHUM M BKJIIOYAIOT B CBOKO HOMEHKJIATYPY
pa3Hble  THUIBl  CTAHIMK:  CTAHUHUHU-CEPBEPHl M CTAHIMU-KIUEHTHI,
B3aUMOJICHCTBYIOIIIME B CTPYKType "KIMEHT-cepBep'; CTaHIMM HAOJIIOJCHUS
(MOHUTOpPHHTA) 7Sl PYKOBOASIIMX PaOOTHUKOB; CHEIHATbHBIC CTAaHIIMU cOOpa
ApPXUBHBIX JIAHHBIX U JJOKYMEHTUPOBAHMS TAHHBIX U COOBITUIN U JP.

C poCcTOM MOIIHOCTH KOMIBIOTEPOB U COOTBETCTBYIOLIUM POCTOM
WH(OOPMAITMOHHOW  MOIIHOCTH  OMEPATOPCKUX  CTAHIMH  COOTBETCTBEHHO
NOTPEOHOCTSIM MIPUIOKEHUN SCADA-cucremsbl CTaHOBSTCA
MacImTabupyeMbIMH, OHHM BBITYCKAIOTCS B BapWaHTaX, KOTOPBIC TIPH
COXpaHEHUU B 1EJIOM (PYHKIHMOHAIBHOTO MNPOGMIs MOIJAEPKUBAIOT OT
HECKOJIBKUX JECSATKOB WJIM COTEH /10 JECATKOB THICSY BXO0/I0B-BBIXOIOB.

Ha ypoBHe ympaBlieHHSI MPOU3BOJACTBOM JUIsl  JUCIETYEPCKOTO
ynpasienus (Manufacturing Executing System - MES) BrnosiHe NnpuMEHUMBI
SCADA-cuctremsr miis ACYTIL. Coop, omobpasicenue, apxusuposanue OaHHbIX
U npomoxoauposaHue xooa npouzgoocmea cpeocmeamu cucmem SCADA
YCNewHo NpumeHsemcs 6 oucnemuepckux nyHkmax npeonpuamuti. OIHAKO
0COOCHHOCTH (YHKIUI AUCIIETYEPCKOrO YIPABICHUS MPUBEIN Pa3paOdOTUHKOB
SCADA-cucteM K CO3[JaHHUIO CIEIUAIbHBIX HPOTrPaMMHBIX IMPOAYKTOB s

YPOBHS yIIPaBJIEHUs POU3BOICTBOM.
3 MHcropus passutusa KoHTposiepoB ACYTII

KoHTpomtepsl MO OTHOWIEHHWIO K apXHUTEKType IMPOLUIA ITOJHBIM Kpyr

pa3BUTHSL:

e [lepBbiii 3Tan - geneHTpanu30BaHHbIE «PenerHble KOHTPOJUIEPHIY;
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e Bropoil srtan - neHTpanu3oBaHHble  «IIporpammupyemsie
nornyeckue KoHTposuiepbl(ITJIK) n Crnennanu3upoBaHHbIE JIOTHYECKHE
koHTposuiepsl (CJIK)»;

e Tperuii aTan - geueHTpannzoBaHuble «Moayabnbie TIJIK.

3.1 Ilepsbiii 3Tan «PeJieliHble KOHTPOJLJIEPHI»
Penelinple KOHTpOJUIEpHl NOSBWINCH €IIE 10 NOSIBJICHUS
MHUKPOIIPOLECCOPHBIX TEXHUYECKUX CPEACTB M JI0 CUX IIOp €Ille IPUCYTCTBYIOT

Ha MIPOU3BOJICTBE B CUJTYy OOJIBIIION HHEPTHOCTH aBTOMaTu3anuu B Poccuu.

QyHKIMU pEIEUHBIX KOHTPOJUIEPOB:

® BU3YaJIbHBIH pPAaCCPENOTOYCHHBIM KOHTPOJIb — HCIIOJb30BAHUE
BTOPUYHBIX  MPUOOPOB,  BBHIMOJHSIIOMMX  (YHKIUH  BBIBOJA
uHboOpMAIlMK  OMEpaTopy, PpPETUCTpalii, CHUTHaIu3aluu 00
OTKJIOHEHHH OT 3HAYCHHS HOPMAIBbHON SKCIUTyaTalliu, aHaJIOroBO-
IUCKPETHBIX MpeoOpa3oBaTeniell JUIsi CUCTEM TEXHOJIOIMUECKUX
3alIllUT;

® paccpelOTOYEHHOE aNMnapaTHOE YNpaBICHUE:

O WCHOJb30BAaHUE OJICKTPOMArHUTHBIX pelie Al TOCTPOCHUs
JIOTUYECKUX AJITOPUTMOB B CHCTEMax TEXHOJOTUYECKHUX 3alllUT,
cUCTeMax  W30UpaTeqbHOrO0  YOpaBIEHUS W CHUCTeMax
aBTOMATUYECKOTO YIIPABJICHUS.

O WCHOJb30BAaHUE PETYyIUPYIOMIMX aHAJIOTOBBIX MPHOOPOB IS

MOCTPOCHUS CUCTEM aBTOMATUYECKOTO PETYJIUPOBAHUS
OCHOBHBIE HEJIOCTATKHU:

® HH3Kasia CTCIICHb aBTOMAaTHU3alluu KOHTPOJIA n YIIPaBJICHUA

TCXHOJOI'MYCCKHUM IIPOLCCCOM
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e OosbllMe 3aTpaThl Ha HANAAKy M OOCIYXUBAaHUE CUCTEM, KOTOPbIE
YBEIIMYUBAIOTCS B CBSI3W C POCTOM  HMH(POPMALIMOHHOW U
YIPaBJIAOIIEH CIIOKHOCTU CUCTEM aBTOMATHU3aLUH;

® HEBO3MOYKHOCTH pealM3alMi Ha CYLIECTBYIOIIEM O000pYyI0BaHUU

COBPEMEHHBIX TPEOOBAaHUN K aBTOMATHU3aIIUH.

3.2 Bropoi Tan «IIporpammupyemsbie JIOTHYeCKHe
koHTpOJLIepbI(ILJIK) U Cnenuaju3upoBaHHbIEe JIOTHYEeCKUe
koHTpoLIepsl (CJAK)»

3.2.1 IIporpammupyemblie Jorndeckue koHTpouiepsl (ILVIK)

HpCI[HOCBIJ'IKI/I ITOABJICHUA

e Pa3BurHe W YMEHBIICHHE CTOMMOCTH MHKPOIPOIECCOPHBIX
CPEIICTB C OJHOBPEMEHHBIM YBEIWYEHUEM CTOMMOCTH PECYpPCOEMKHX
KOMIIOHEHTOB( MEIHBIN Kalenb, pene, TpaHcPopMaTophl U T.11.).

e 3aMeHAa JAaTYMKOB Ha  YHU(UIMPOBAHHBIE W  BHEIPEHUE
WH()OPMAITMOHHBIX CHUCTEM Ha 0a3e MHKPOIPOIIECCOPOB C OTKAa30M OT
BTOPUYHBIX IPUOOPOB U IIUTOB;

®  3aMEHBl PEJICMHO-KOHTAKTHBIX CXEM, COOpAaHHBIX Ha JUCKPETHBIX
KOMIIOHEHTaX — peJe, CYETYMKax, TahMepax, 3SJIEMEHTAaX KECTKOU
JIOTUKH

®  BHEJApPEHHUE PEryJUPYIONIMX CUCTEM Ha 0a3e MUKpPOIPOILIECCOPOB C
OTKa30M OT PEJICHHBIX CXEM YIIPABJICHMUS;

®  BHEApPEHHWE CHUCTEM JUCTAHIIMOHHOTO YIPABIEHUS apMaTypod u
MeXaHU3MaMH Ha 0a3e MHUKPOMNPOLECCOPOB C OTKa30M OT HaOOPHBIX

IIOJIEN M KIIFOUEH YIIPABIICHMUS.
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Ipunyunuanvnoe orivune ITJIK oT penelHbIX CXeM 3aKIIOYaeTCs B
TOM, 4TO BCE €ro (PyHKIMU peaqn30BaHbl mporpaMmHo. Ha omHOM KOHTpoIiepe
MOHO pE€aJIn30BaTh CXEMY, DKBUBAJICHTHYIO ThICSYaM JJIEMEHTOB IKECTKOM

JIOT'UKH. HpI/I 9TOM HAACKHOCTbD pa6OTBI CXEMbI HC 3aBHUCHUT OT €€ CIIOXKHOCTH.

Oynkiuu [JIK

®  aBTOMAaTUYECKOE PETyJIUPOBAHUS U JJOTHUECKOE YIPABICHUS

®  TOJJIEpKKA TEXHOJIOTUYECKOTO S3bIK IMPOrPAMMHUPOBAHUS, HE
TpeOyIoIInii 3HAaHUH S3bIKOB IIPOTrpPaMMHUPOBAHUS,

® CHUCTeM OTOOpa)k€HUs, PErucTpalud U XpaHeHus uH)opmaiuwu,
BBITIOJTHEHHBIX Ha MUKPOIPOIIECCOPHBIX CPENICTBAX CO CIEHHUAIBHO
pa3pabOTaHHBIMU MTPOTPAMMHBIMU MTAKETAMU;

®  CHUCTeM KOMIUIEKCHOM aBTOMATH3allMd Ha OCHOBE MPOrpPaMMHO-

texHuueckux komiiekco (I1TK), uMmeronux ceTeByto CTpyKTypy.

IUIK  ucnonustor npuxiagHoe IO, pa3zpaboTka KOTOPOro
BBITIOJIHAETCS C HCIOJIb30BAHUEM CTAHJIAPTHBIX S3BIKOB TEXHOJIOTMYECKOTO
nporpammupoBanust [EC 61131-3, Bxmowaromum Takue s3biku kak Ladder
Diagram- s3bIk co3maHHbIi Ha 0a3e pellelHO-KOHTaKTHBIX cxem, Functional
Block Diagram- s3bikoM (QYHKIIMOHAJIBHBIX OJOKOBBIX JUarpamm, Korja
pa3paboTka TpPOrpaMMbl  BEAETCS  IMOCPEACTBOM  CTHIKOBKM  T'OTOBBIX

OMOJIMOTEYHBIX MOJTYJICH.

Crnenyer OTMETUTh, YTO y pa3pabOTUuKa, pabOTAIOLIEr0 Ha SI3bIKaX
TEXHOJIOTUYECKOI0 MPOrpaMMUPOBAHMS, MEHbILE CTENeHeH CBOOOIbI, YTO C
OJIHOM CTOPOHBI YMEHBIIAET BEPOATHOCTb BHECEHHUS OUIMOKH mepuoja
UCIIOJJHEHUSI TMPU  €ro  HEJOCTaTOYHO  BBICOKOM  KBaNU(UKALMUKU KAk
IIPOrpaMMMCTa, & C APYTOM CTOPOHBI BIMSAET HA ONTHUMAJIbHOCTH M KAa4eCTBO

IIPOTPAMMBI [10JI KOHKPETHYIO 3a7ay4y.
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KoHnpuryprupoBanue KOHTPOJJIEPOB OCYIIECTBIIAETCS MPU MOMOIIH
CTaHJAPTHBIX KOH(UIypalMOHHBIX MporpaMM. B OCHOBHOM 3TO cBOAMTCA K
3aJIaHUI0  KOJIMYECTBEHHBIX M  KAayeCTBEHHBIX I1apaMETPOB  KOHTpoOJEpa
0TOOpakaeMoro B MPOMBIIUICHHYIO CeTh (KaHAJIOB BBOJA-BhIBOAA U (YHKIUI

00pabOTKH | T.1I.).

Ilpumep: ILUIK - koumpoanep ROC364 ¢pupmuer Fisher Rosemaund
Kontpommmep ROC364 - MHKpPONPOUECCOPHOE YCTPOMCTBO A
JUCTAHIIMOHHOTO U3MEPEHUS U YIIPaBJICHUS.
1) KananoB BBOJ1a-BBIBO1a
Kontpomiep noaaepxuBaer A0 4-X BHEUIHUX IAHEIEH, HA KAXKIOU U3
KOTOPBIX MOXET YCTaHaBIUBATHCS 0 16 MOoayseit BBOa/BbIBOA.
Tunel MOLyTIEH:
e wMoaynb aHanmoroporo BBoaa (0-5B/4-20MA/0-5MA), ¢ muTaHuem
KOHTYpa;
e Moayib auckpeTHoro BBojaa (0-30B), ¢ nutaHnuem KOHTYpa ;
® MOJyJIb JUCKPETHOIO BhIXOJa (peneiinsiii, 220B, 2A) ;
2)UHTepdeiicHbie KaHAIbI
HNwmeet Tpu nocineqoBaTeIbHbIX OPTA:
e mopr LOI (RS232) ycranoBieH Ha IulaTe Mpoleccopa,
npeAHa3HauYeH [Jii KOH(PUTYpUPOBAHMS KOHTpOJIJIEpa Ha MECTE
DKCILTyaTalNH;
e mnopt 1 u 2 — ycraHoBka uHTepdercHbix moayied (RS232 wnm
RS485) B nponeccopHyto miaaTy KOHTpOJLIEpa.
o Kaxnprit uaTepECHBIN MOPT MOIH30BATEIH MOKET HACTPOUTH HA
TpeOyembiii Tun  uHTepdeiica Modbus Master/Slave, ROC
Master/Slave.
3) IlomnmepxuBaer pabOTy ¢ JIOKAJIBHOW IUCIICHHOW MAaHENBIO IS

OTOOpaKEHUSI MAPAMETPOB U3MEPEHUS U YIIPABJICHHUS.
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Henocrarku:

e lI306pITOUHAasT CTOMMOCTb, TaK KaK TMPOU3BOAUTH CETOMHS
BBIITYCKaTh MOJYJIM 0€3 MHTEIUIEKTa HE BBITOJAHO —TE€XHOJIOIHMYecKas
CIIOXHOCTb, 0€3 pasrpy3kH LIEHTPAJIbHOrO Mpoueccopa. A MoTepH B
LIEHE OT BBIFOPAHUS MOJIYJS C MHTEJUIEKTOM WM 0e3 Hero OyayT
MPAKTUYECKU OJIMHAKOBBIE.

e [IpuMUTUBHBIN $S3BIK MPOrpaMMHUPOBAHUS (COAEPKUT Bcero 33
KOMaH/Ibl) - CJIO)HOCTh B pa3pabOTKe M OTPaHUYCHUS N0 O00BEMY
IPOrpaMm MOJIb30BATEIIS.

e OrpaHuuYeHHBIN HAOOP TUTIOB MOTyJIe BBOJIa-BbIBO/IA
3.2.2 Croneunaju3upoBaHHbIe Jornieckue koHTposuiepsl (CJIK)

CJIK sBISIHOTCA 3aKOHYEHHBIMHU YCTPOMCTBAMH, NPEIHA3HAYECHHBIMU IS
pemieHuss o4eHb y3koro kpyra 3aaad. CJIK He NO3BOJISIOT IOJIB30BATENIO
U3MEHSTH NPOrpaMMmy, a JIOMYCKAIOT JIUIb KOH(UTYpUPOBAHUE HA KOHKPETHBIMI
00BEKT(BBIOOPY peXUMa U/ WU BBOAY MapaMETPOB yIPABICHHS).

B OCHOBHOM  [aHHBIE KOHTPOJUIEPBI HE  COOTBETCTBYIOT
OOLIENPUHATHIM HOPMaM M CTaHAapTaM, YTO U HE MO3BOJSET HMCIOJb30BaTh
JAHHBIE KOHTpPOJUIEPHl B JAPYIMX CHUCTEMax. B Hacrosiee BpeMs JaHHBIC
KOHTPOJUIEPHI OCTAIOTCS TOJIBKO B c(hepe y3KOCTIeIMATU3UPOBAHHBIX YCTPOMCTB.
OTO penieHue ABISETCA JIYYIIMM B TeX Cly4asx, KOrja IpEeabsBIsSEMbIC
cnenuduueckue TpeOOBaHUS  HEBO3MOXHO  BBIMNOJIHUTH C  TIOMOIIBIO
CTAaHJAPTHBIX CEPUMHBIX CPEACTB. [[aHHBIM KOHTPOJUIEP HU3TOTABIMBACTCSA KAK
eIMHOE 1IeJI0e, U MMeeT (PUKCHPOBAHHOE YHCIIO BXOJOB/BBIXOJOB C 3apaHee
3aJJaHHBIMU CBOVICTBAMM.

ITo xoHCcTpyKTHBHOMY nIpu3HAKy CJIK BBILAENSIOT IBYX THIIOB:

o AstoHomubii  CJIK —IIN/-perynarop, KOHTPOJUIEp yIPaBICHUS

mraroBbIM ABHUTATCIICM.
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o Berpoennsiit CJIK - sBisieTcs 4acThio MpUOOpa HUKHETO YpPOBHS
ACVYTII (mpubop, ctanok ¢ UIIY u 1.1.).

Hocrouncta CJIK:

o [Ipumenenue CJIK miig peuieHus TUIOBBIX 3a7ad aBTOMATH3aLUU
MO3BOJISIET YMEHBIIUTh BpeMsl U 3aTpathl Ha BHeApenue ACY TII.

o UMEIOT NPEACIIbHO YIPOIIEHHYIO CTPYKTYPY U, IMIPU IMPOUYUX PABHBIX
YCJIOBUSIX, CAMYIO BBICOKYIO HAJI€KHOCTb.

° Henocrtatku CJIK:

o OTPAaHUYECHHOCTh MPUMEHEHUS U U30BITOUHOCTh PECYPCOB B Ka)JOU
KOHKPETHON peain3allM, BCJIEICTBUE HEBO3MOXHOCTH 3aKPbITh BCErAa
OrPaHUYECHHOW  HOMEHKJIATypOHd  TaKuUX  KOHTPOJUIEPOB  OECKOHEYHO
pazHooOpasHbie TpeOOBaHUS MOTpeOUuTenei

. HEBO3MOXHOCTh ~ aJanTalldd  Ipouecca  peryjupoBaHus K
crenuPUYecKUM OCOOEHHOCTSIM KOHKPETHOTO OOBbeKTa(Tak Kak HeT
BO3MOKHOCTH TPOTPAMMHOM TMOJCTPOHKH, a TOJIBKO KOH(PUTYPHUPOBAHHE
3QJI0’)KEHHOE Pa3pabOTYHKOM)

o ciabo-pa3BUTHIE KOMMYHHKAIIHOHHbBIE BO3MOKHOCTH. CJIK
OPUHTUPOBAHHBI JJisi aBTOHOMHOW pabOThl C MECTHOW WHAMKAIMEH U
yIpPaBJIEHUEM, YTO BJIUSET HA CIIOXKHOCTh B CThIKOBKE ¢ Japyrumu I1JIK u

BepxHUM ypoBHeM ACYTII
3.2.3 YcrpoiicTBa coopa u odopadorku (YCO)

Y CO npencraBiieHbl B BUAE OTAEIbHBIX MOJYJIEH, YCTaHABINBAEMbIX HA

CIICINAJIN3UPOBAHHBIC ILJIaThl, KMCIOIIMKUC KJIICMMHBIC COCAMHUTCIIN I IIOABOJA

BHCITHHUX L[GHCIZ. Takue 1IaTel Ha3BIBAIOT MOHTAXXHBIMU IaHCJIAMU, NI

OIITOIIaHC/ISIMU.

B crpykrype ACYTII YCO 3aHuMar0T MeCcTo MexAy 000pyJT0BaHHEM

HIDKHETO YPOBHS M KOHTPOJUIEpAMHM CPEOHErO YPOBHS H OCYLIECTBISIOT
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JUHEHHOEe TpeoOpa3oBaHWE CUTHAJIOB OT JATYMKOB C €ro IMEPBHYHOMN
obpaboTkori  (puiapTpalys, HOpMaIM3alusg) W 3alIUThI(MTOKaHAJIbHAS

FaJIBBaHOI/ISOJIHHI/ISI) .

Moaymu VYCO coaepxaT HeOOJbIIOE KOJIMYECTBO KaHAJOB
onpeneneHHoro tuna(l,2,4) u pa3pabOTYUK CHUCTEMBI MOXET OYECHb TOYHO
noso0paTh HEOOXOAMMBIM HA0Op MOJyJieH, HE TMeperyiaynBas 3a JUITHUE
MOJTYJIH.

Kak npasuino, Ha YCO Boznaratorcs cieayomme QyHKIuu:

® BBOJI CUTHAJIOB OT Pa3JIMUYHBIX JATYMKOB: TEpMOMap, TEPMOMETPOB,
JTaBJICHUSI, COMIPOTUBIICHUS U T.1.;

e HOpMaJM3allMs aHAJIOrOBOI'O CUTHAJIA - IPUBEJICHUE T'PAHULl CUTHAJIa
MEePBUYHOTO MCTOYHHUKA K OJHOMY U3 CTaHAApPTHBIX JUANa30HOB
aHaJoro-1u(poBoro Mpeodpa3zoBaHus;

e (unbTpanKs AHATIOTOBOT'O CUTHAJIA;

® JIMHEWHBIA aHAJIOTOBBIA BBIXOJ B BHUJE TOKAa WJIM HaIPSKEHUS B
CTAaHJAPTHBIX JMaa3oHaX C TOYHOCThIO NpeoOpa3oBaHus MOPsIKA
0,05%;

e [i0JlaBlieHUE Ipede3ra UICTOYHUKA JUCKPETHOrO0 CUTHAJA TUIIa "CyXou
KOHTaKT'";

® TaJbBaHUYECKAsl H3OJIAIUS MEXKJIYy HCTOUHMKOM aHAJOTOBOTO WIH
nu(pPOBOr0 CUTHAJIA M U3MEPUTEIHLHOTO KaHalla  YIPaBJISIOLIErO
KOHTPOJUIEpa;

® TaJlbBaHUYECKAash M3OJISIUA BBIXOJHOTO KaHajla YIPaBISIOLIErO
KOHTpOJUIepa, Kak IU(ppPOBOro, Tak U aHAJIOTOBOTO OT UCIIOTHUTEIBHOTO
YCTPOUCTBA;

e KoMmmyTamuss MouHOM Harpy3ku(1-20A) u BBOI  CHUTHAJIOB
MOCTOSSHHOTO U TEPEMEHHOTO TOKa C HOMHMHAJIBHBIM 3HAYE€HUEM

Hanpsbkenus 10 280 B.
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Monynu YCO kak OTAeNnbHbIA THUI CPOPMUPOBAJICS HENABHO U B
HACTOsILIee BpeMs €IIe HCIOJIb3yeTcss Ojaroaapsi CBOMM IMPEUMYLIECTBAM —
HU3Kasl LI€Ha, UCKIIIOUEHUE NCKAKEHUN HU3KOBOJIBTHBIX aHAJIOTOBBIX CUTHAJIOB,

HKOHOMHUS KaOeIbHON MPOAYKIINU, TIPOCTOTA MPOSKTUPOBAHUS U MOHTaXa U T.II.

IIpenacraBurenu:

e Analog Device (cepuu 5B, 7B),

e Grayhill (cepuu OpenLine, G5,Ctannapt, Munn),
e Pepperl+Fush ELCON (cepus HiD3000),

e Dataforth (SCMD),

e Advantech (Adam-3000)

3.2.4 OO0mue vegocrarku IIJVIK n CJIK

CH0XHOCTh CTBIKOBKH KOHTPOJUICPOB PA3JIMYHBIX HpOI/IBBO,IIHTGJIGﬁ:

KOHTPOJIJIEPBI UMEIOT PA3IUYHYIO 3aKPBITYIO0 ApXUTEKTYPY.

OTcyTCTByeT CAWHLIC CTAaHAAPTBI HAa CHCTCMHBIC IIMHBI, HA IIOJICBBIC

IIWHBI, HA IIPOTOKOJIbI U Ha A3BIKU IIPOTPAaMMHUPOBAHUA 3a1a4 YIIPABJICHUA.

Kaxxnplii MpOM3BOAMUTENL KOHTPOJLIEPOB PEIIAN HA allllapaTHOM YpPOBHE
3a1a4 TIOBBIIICHUS HAJEKHOCTU M CKOPOCTHM pPEakUMM KOHTpoJIepa Ha

COOBITHE.

3.3 Tpernii 3tan(coBpeMeHHbIN pbIHOK) - MoayabHabie IIJIK

[IpeanoceLku:

o VY nanennelie JaTYUKU u PETYISATOPHI CTaHOBSITCS
UHTEJJICKTYaJbHBIMUA, UYTO YMEHBIIAET KOJHUYECTBO  TpeOyeMbIX
M3MEPUTEIBHBIX BXOJIOB B KOHTPOJUIEPAX M YBEIUYHBAET TPeOOBAHUS K

KOMMYHHKAIIMOHHBIM BO3MOKHOCTAM U MOAYJIBHOCTHU KOHTPOJIJICPOB.
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. Tennenuuu pazykpynHenusi cxem ynpasiaeHuss ACYTII wu
nepexoja OT HepapXUUECKUX K paclpeleleHHbIM B yroay TpeOOBaHUAM
YIPaBJISIEMOCTH, )KUBYUYECTH U PEAIBHOMY BPEMEHMU.

Hns peneHuns BBIJICJIEHHBIX 3a1a4 B COBPEMEHHBIX
aBTOMATHU3UPOBAHHBIX CHUCTEMax C(HOPMHUPOBATIACH TEHJICHIUS WCIIOIb30BaHUS
KOHTPOJUIEPOB C MOJYJbHOM oOpraHuzauuei. B 3Toil CTpyKType KOHTpPOJLIED
pa3zbuBaeTcs Ha (YHKIIMOHATbHBIC OJIOKM—MOMYJIHU, CBSI3aHHBIE CTAHIAPTHBIMU
KaHaJlaMH CBSI3H.

Hpyrumu cnoBamu, MoxynbHble IIJIK ornmyaer nectpykrypuzanus
KOHTpOJUIEpa  HAa  OTHEIbHBIE  B3aWMOCBSI3aHHBIC ONOKU(JIOTUYECKU

HN30JIUPOBAHHLIC KOMHOHCHTLI).

Tako MmoaxoJ Mmo3BOJIAET IELEHTPAINU30BaTh CIIOXKHBIA MEXaHU3M
00pabOTKM MaHHBIX,  yBEJIMYMBACT THUOKOCTh CHCTEMBI, IO3BOJISSA JIETKO
HapamuBaTh KOHTPOJUIEP, J00aBIsAsi HEOOXOIUMbIE MOAYJIH Ha CYIIECTBYIOIIHE
KaHajbl CBSI3M. A Takke MNOpU OSTOM YMEHBIIAETCS 3aTpaTbl HAa €ro
00CIly’KMBAaHUE, YBEIUYUBACTCS CKOPOCTh IYCKO-HAJIAJKH, YJIy4lIaeTcs

PECMOHTOIIPUTOJHOCTE KOHTPOJLIICPA.

Ha cerogusamHuii AeHb BBIACIAIOT CIEAYIOIIME JBa TUIA MOAYJIbHBIX
ITJIK:

° WHTEJUICKTYadbHbIE MOIYJIM BBOJAA BBIBOJA, OOBEIUHEHHBIC

CTAHJIAPTHOM TMApAJJICTbHOM IIMHOW TMOJ YHPaBICHUEM MOIIHOTO

BBIYUCIIUTEILHOTO MPOIeccopa B €JMHOM KOHCTPYKTHUBE.

° Pacnipenenennsiii BBO/BBIBO HHPOPMAIIUN - WHTEIUICKTYJTbHBIC

MOAOYJIA, O6’I)C,ZII/IHCHHBIC II0JICBOM CEThIO.

PaccmoTrpum ux Gosee JeTaibHO.
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KouTtponnep pa3zbuBaercs Ha oOTHaeiabHbIE OJIOKM (MOJIYJH), MPU ITOM
LUEHTPaJIbHBIN MPOLIECCOP BBIMOJIHAETCS TAKKE B BUJE OTACIBHOTO MOIYJIS.

Hns usnueckoit peanuzanuu ganHoro tuna IIJIK Bce ero 6moxu
OOBEIUHSIOTCS B €IWHOM KOHCTPYKTUBHOM HCHOJHEHUU (KOHCTPYKTHUBE),
00BeIMHEHBI MEXKTY COOOM JIMHUSIMU CBSI3U (BHYTPUOJIIOYHBIM HHTEp(deiicoM), K
HUM JIOJDKHO ObITh TojABEeJAeHO nuTaHue W T.1. COBOKYMHOCTh ITHUX CPEJICTB
Ha3bIBACTCS naamepopmoil.

CerogHsi Ha pbIHKE JIOMHHUPYIOT KOHTPOJUIEPBI CO CTaHAAPTHBIMU
«BHYTPUOJIOUHBIMU» HHTEp(elicaMu: YK€ 3apEKOMEHIOBABIIMM Cce0s B
opucueix I[IK - ISA, PCI unu momudunmpoBaHHBIE MO KECTKUE YCIOBUS
AKCIUTyaTalliy MPOMBIIIIEHHBIX KOHTpoJuiepoB — VMEbus, PC104.

OCHOBHBIM JTJOCTOMHCTBOM TaKOro TMOJAXOJa SIBISETCS MaKCHUMaJbHO
ruOKoe yJOBIIETBOPEHUE 3alPOCOB IMOJb30BaTElIE 3a CYET CO3/aHUsd
Pa3JIMYHBIX MOJYJIEH M BO3MOXHOCTH MX MPOU3BOJIBHOTO COUYETAHUSI B OJTHOM
KOHCTPYKTHBE.

Hannbie IIJIK opveHTMpPOBaHHBI Ha pEUIEHHWE CJOKHBIX 33134y
yIpaBJEHUS] C MOUIHBIM MAaTEMAaTHYECKUM anmnapaToM JJisi CPEAHUX U KPYIHBIX

yuactkoB ACYTII.

34 PC-coBMecTHMBIE KOHTPOJLJIEPBI

KonTposnneps! JaHHOTO Kiacca XapaKTepHU3yeTCs HCIOIb30BaHHEM
KaKk KOHTPOJUIEPOB Ha 0a3e CHEelHaTu3upOBAHHBIX MHUKPOMPOIECCOPOB U
apXUTEKTYP, TaK U KOHTpoJUiepoB Ha 6aze PC-coBMeCTUMOM apXUTEKTYPHI.

Kontpomnepsr na 6a3ze PC (PC based control), kak mpasuio,
YIOPaBISIOT CPaBHUTEIBHO HEOONBIIMMU 3aMKHYTHIMH oOBekTamu. OOiee
YHUCJIO BXOJIOB/BBIXOJIOB KOHTposuiepa Ha 0aze PC 0OBIUHO HE MPEBOCXOIUT
HECKOJIBKUX JIECATKOB COEAMHEHUM, a HAaOOp (QYyHKIMIA MpeaycMaTpuBaeT 0o

CIIOXKHYI0 00pabOTKYy H3MEpPUTEIHbHON HMH(POpPMALUU C PACUYETOM HECKOJIbKUX
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YOPaBISIONIMX KOMaHJ, JU0O0 BBIYUCICHUS 1O CHEIUATU3UPOBAHHBIM
dbopmMynam, apryMeHTaMHl KOTOPBIX BBHICTYMAIOT U3MEPSEMbIC BETUYHHBI.

B kavectBe mepudepuilHbIX IJIaT MPOMBIIIEHHBIX KOMIIBIOTEPOB
UCIIOIB3YIOTCSL BCTPAMBAaEMble CHUCTEMbl cOOpa JIaHHBIX, MPEACTABISIONINE
co00l yCcTaHaBIMBAEMBbI€ B KOMIBIOTED IUIATHl BBOJIA/BBIBOJIA JIJISI COMPSKEHUS
KOMITBIOTEPA C JIIDOBIMHU UCIIOTHUTEIBLHBIMU yCTpoiicTBaMu. CriekTp 1mat coopa
nanubix BiimrouaeT AILIL, ITAII, mmaTel quckpeTHOro BBOAA/BBIBOJA, IIIATHI CO
BCTPOCHHBIMU peJie, ATkl cOOpa JAHHBIX C TEPMOJATYHKOB (TEPMOPUZUCTOPOB
W TEepMolap), YCTPOICTBA  yNpaBi€HUS  IIarOBbIMM  JBUTATEISIMH,
CUYETUMKH/TaliMephl. DTOT HAO0OpP WHCTPYMEHTOB IO3BOJISIET pEIIATh JOOBIE
3a71a4¥ KOHTPOJISI U YIPABICHUS — OT MOCTPOCHUSI MHTEIJIEKTYalbHbIX 3JaHUM
70 aBTOMATH3aIlM¥ HABHTAIIMOHHBIX cucTeM. Kak mpaBuio, Bce miaTel cOopa
TaHHbIX uMerT apaiepa maa DOS, Windows, Linux U COBMECTHMBI C
NOMYJISIPHOM MPOrpaMMOil BU3YaJIbHOTO KOHTPOJIS U yrpaBieHus: LabView.

[Ipu  nporpammupoBanun  PC-coBMecTMMOro  KOHTpOJUIEpA
IPOrPaAMMUCT MOXKET MOJIb30BATHCS JIFOOBIM HM3BECTHBIM €MY KOMIWJISITOPOM,
CIIOCOOHBIM T€HEPUPOBATH MAIIMHHBIN KO, paOOTalOMIUi MOJl yIpaBiIeHUEM
ONEepalMoOHHON cpelibl KoHTpoJuiepa (Hamnpumep, Cut++), emy noctynen BIOS,
nporpaMMHbIE€ M amnmapaTHbie mnpepbiBaHus. [lpu 3Tom y paspaboTyuka He
CYHIECTBYET 3aBUCHUMOCTH OT KOHKPETHOTO IPOU3BOAUTEINS YHHUKAIBHOU
anmnapaTHOM apXUTEKTYpPhl, U €ro MporpaMmbl paboOTaIOT OJIMHAKOBO KOPPEKTHO
Ha PC-coBMecTMMBIX KOHTpoJuIepax pasHbIX mnpousBoauteneil. llocnennee,
npaBJa, CHPABEUIMBO B CIlly4ae, €CIM HE HCHOJb3YIOTCSI YHUKAJIbHBIC
arrmapaTHble pPeCypchl KOHKPETHOTO KOHTpoJuiepa. Ho m B 3TOM ciyuae

opaboTKa MPOrPaMMHOTO O0ECTICYCHISI MUHUMAJIbHA.
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3.5 CpaBaureabnbii  aHaau3 cospemennbix IIVIK wu PC-

COBMECTUMBIX KOHTPOJIJI€POB

[IporpaMMupyemMbl€  JIOTUYECKHE KOHTPOJUIIEPHI UMEIOT  TI0
cpaBHeHMto ¢ PC KoHTposuiepamMu pajJl TPEUMYIIECTB: BBINOJIHEHUE MPOTrPaMM
JNEeUCTBUTEBHO B PEalbHOM BpPEMEHHU, OoJiblliee ObICTPOACHCTBHE, 3HAUUTEIHHO
YIPOILIEHHAs! apXUTEKTypa (U KaK CJIEeICTBUE MOBBIIIEHHAS HAIC)KHOCTD ).

K HemocratkaM MOXXHO OTHECTHM HEOOXOAMMOCTb HATUYHS
CICHMAIM3UPOBAHHOTO TMPOrPAMMHOTO 00€CleYeHUuss W JOMOJHUTEIBHOTrO
00y4YeHHUs CTICIIUATUCTOB.

K BaxneiM nocrouHcTtBamM PC-COBMECTUMBIX  KOHTPOJUIEPOB
CJIEyEeT OTHECTH:

o OTKPBITYIO apXUTEKTYPY, JIETKOCTh MOJKIIOUCHUS JTFOObIX OJIOKOB
BBO/1a/BbIBO/Ia, BBIMTYCKAEMbBIX TPETHUMH (hPUPMaAMH,

o BO3MOXHOCTH 10 HCIIOJB30BAHUIO IIUPOKOW HOMEHKJIIATYPhI
HapaOOTAaHHOTO  CHUCTEMHOTO M MPOKJIAJHOTO  MPOTPAMMHOIO
oOecrieueHus (OMEepalMOHHBIX CUCTEM PEajJbHOTO BpeMEHH, 0a3 JaHHBIX,
MAKETOB MPUKIIAIHBIX MPOTPAMM KOHTPOJISI M YIIPABJIEHHUS, TPOTOKOJIBI
nosieBbIX MKH). C NpOU3BOAMTENSI BO MHOTOM CHUMAETCS 3ajlaya IIo
MporpaMMHON ToAJIepKKe cBoero wuszaenus. HeoOxoaumo TOJbKO

100aBIATh OMOIMOTEKH TocTyna K HOBBIM muiataMm Y CO.

o CTOMMOCTb MHMKPOCXEM JUId IPOU3BOACTBA  IIPOLIECCOPHBIX
MoxyJied PC-coBMECTHMBIX KOHTPOJJIEPOB CYLIECTBEHHO HUKE H3-3a
OTPOMHBIX TUPAKEWU, KOTOPBIMU OHU BBIITYCKAIOTCS.

o BBICOKAas  IPOU3BOAUTEIBHOCTH  IIO3BOJISIET  BO3JIOKWUTH  Ha
IporpaMMHOe oOecnedeHrue OoJbIIoe KOJIMYECTBO 3aJad, KOTOPbIE
pelIaJiuCh paHblle amnmaparHo. JTO ele oJuH (PAKTOp COKpaLICHUs

CTOMMOCTH.
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o npu Hanmuuu Softlogic-cuctem ¢ mpou3BoIUTENST KOHTPOJIJIEPOB B
ciydae BbiOOpa PC-apXWTEeKTyphl CHUMaeTcs TpoOsiemMa CO3JaHUs
WHCTPYMEHTAJIbHBIX CPEACTB MpOrpaMMUpOBaHUs ero usnenuit. Ilpu
ATOM TOJIb30BATEIIb MOJYYaeT CTAHJAPTHHIE, YK€ U3BECTHBIE €MY, SI3bIKU
MPOrpaMMHUPOBAHUSI KOHTPOJUIEPA.
K HemocTaTkaM MOKHO OTHECTH:

o TpeOboBaHusi PC-COBMECTUMBIX KOHTPOJEPOB K MapameTpam
OKpY’Karolel cpelbl, KOTOpPble HE JOJDKHBI CHIIBHO OTIWYAThCS OT
yCJIOBHM pabOThl OOBIYHBIX O(PUCHBIX MEPCOHATBHBIX KOMIIBIOTEPOB, TaK
KaK MCTOJIb3YETCS OJTHA M Ta YK€ DJIIEMEHTHas 0a3a;

o HU3Kasi CKOpOCTh ctapTta PC-coBMECTUMOI0 KOHTPOJLIEPA, TaK KaK
P KCIIOJIb30BAHUN YHUBEPCAIBHBIX OMEPAIMOHHBIX CUCTEM TpedyeTcs
JIOTIOJIHUTEJIbHOE BPEMS HAa MX 3arpy3Ky U 3allyCK MPUIIOKEHUS IMOJ| UX

YIIPaBJICHUEM.

[Ipn Hanmwumm OONBIIOTO KOJWYECTBA IUTIOCOB M MAajblX MHHYCOB
(koTOpBIE  JIETKO  0OXOJATCS)  OOJBIIMHCTBO  IMPOU3BOAMTENICH, JaBHO
paboTaImKX Ha PIHKE KOHTPOJUICPOB, CTAIA MOCTETICHHO MepeXxoauTh Ha PC-
mw1aTpopMy, a KOHTPOJIEPHI MEPEXOASIT B KJIACC WHTEICKTYalbHBIX MOJYJIEH
YCO, ans KOTOphIX TpeOOBaHMs HAIEKHOCTH M MaJIOM CTOMMOCTH SIBJISFOTCS

ONPEAEIAIOIIMMH.

Ilpeocmagumenu:

A) IIporpammupyemble KOHTPOJUIEPHI
o KoHTpoJuiepbl M3,MS5 DeltaV ¢umpsr Emmerson
o [UIK «KYPC-MKT» 3A0 "ENTER+"
o [JIK «Muxpotex»- HIT® "MHTEK"(ISA)
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o "NUPWOKEP"-IIporpammupyembiii  koutposuiep I[IKOM-3 B
craggapre MOK 1131 (VME-bus)
o ADAM-5000 dupmer Advantech
o FPC400 ¢dupmer FESTO
o SMART I/O ¢upwmsr [saGraf
o SysMac ¢pupmst OMRON
o KonTtposmnep "SJICU-T" pupmsl Dnecu
b) PC-coBMecTuMBbIE KOHTPOJLIEPHI
e  Kourpomiepsl ctangapta MicroPC ¢upmbr Octagon Systems
e  Konrpomneps! crangapra MicroPC ¢pupmsl Fastwel

e  Kontponeps! [-8000 1 WinCon ¢upmsr ICPCon

B kauectBe mnpumepa paccmorpum  KoHTposuiep WinCon ¢upmsl
ICPCon. Onu npeaHa3HadeHbl JJIs yCTAaHOBKU B KoHTposuiepbl 8000 cepun u
UMEIOT Topasao 0oJiee BBICOKHE CKOpOCTH cOopa maHHbIXx — g0 100 K.
Kontpomiepsr WinCon npenHazHaueHbl ISl CO3JJaHUsl paCcTIPE/IeIEHHBIX CUCTEM
coopa m 00pabOTKM JAaHHBIX W MPEAYCMATPUBAIOT BO3MOKHOCTHU TOJIKIIFOUCHHUS
MOyJIel BBOJIa/BbIBOJIA KaK IO BHYTPEHHEH IIMHE KOHTpPOJUIEpa, Tak M IO
N0CJIE0BATENbHBIM NOpTaM WM 4yepe3 ceTb. Konrpoepsr WinCon ocHaleHsl
Windows CE.Net u umeror momHocTh coBpeMeHHbIX PC. BcTpoeHHbIe mOpThI
KJIaBUATypbl, MBIIIM U MOHUTOpPA TO3BOJSIOT MOJIb30BATEISIM KOJIUPOBATH,
OTJIA)KMBATh U TECTUPOBATH MPOTPaMMy YIIPABICHHS HAa cCaMOM KOHTpOJUIEpE, a
TaK>X€ HEMOCPEACTBEHHO C HETO OCYIIECTBIIATh YIIPABICHUE TEXHOJIOTHUYECKUMHU

IpOLIECCaMHU.

Pacnpeoenennviii 6600/661600 unopmayuu - ummenieKmyanbHvle MO0V,
00beOUHeHHble NO0JeBOl cemblo No0 YnpasieHuem KoHyeHmpamopa(uiu 6e3

He20)
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IIpennoceuiku:
Bruuenepeuncnennsie Henocrarku [IJIK ¢ mapamiensHOM MMHOU

HAIPaBJISIOT K TOMY, YTOOBI IPUOIU3UTH CPEAHUI YPOBEHDb K HUXKHEMY.

B pesynbrare BmecTo OO0dBIIOrO KoONMMYECTBA 2-X, 3-X U 4-
ITPOBOJIHBIX JIUHHUM CBSI3H, UAYIIUX OT MHOXKECTBA JaTYUKOB U UCIIOJTHUTEIBHBIX
MeXaHu3MOB K KaHaiiam MouHoro IIJIK, mpennaraercst yctaHOBKa HECKOJIBKUX
Mmaneix [IJIK B HemocpeacTBeHHOM OJM30CTH C HaTYUKAM U UCTIOTHUTEIbHBIMU
MEXaHW3MaMH M CBSI3aHHBIMHU MEXJIy COOOM UM KOHIIEHTPATOpOM IO

HOCHGHOB&TGHBHOﬁ IHNHC.

JluHeka WHTEIUIEKTyaJbHBIX MOJYJEH TMO3BOJIIET PELIUTH B
NOJIHOM o0BbeMe  TpeOyemble 3aJaud Ha JaHHBIX OOBEKTaxX ¢ JIy4IllUM
KpUTepHeM I1eHa/PyHKIIMOHATBHOCTh. [laHHas cucTemMa TpEeNCTaBIseT TaKXKe
OTJIMYHYIO (DYHKIIMOHAJIBHO-CTPYKTYPHYIO THOKOCTh, KOT/Ia MpPU IMOATAITHOM
aBTOMAaTHU3allUd TPYIa BHOBb YCTAHOBJEHHBIX JAaTYMKOB MOJAKIIOYAETCA K
CHUCTEME MPOCTHIM J00aBJICHHEM TPeOyeMoro MoOayJs Ha CYIICCTBYIOIIYIO
CETEBYIO JINHEUKY .

[Ipy 5TOM HUHTEHCHUBHOCTH MEXMOJYJBHOTO B3aUMOJCUCTBUSA
CHMKEHA 32 CUET peaju3alliyd BHYTPH HUHTEIUIEKTyalIbHOTO MOJYJIA TPeOyeMbIX
orepauuii BBoJ1a/BbIBOJIa, 00pabOTKH U cxkaTusi nHpopmManuu. MexxMoayibHOe
B3aMMOJICUCTBHE B OTOM cClly4ae TpeOyeTcs TOJIBKO [UJIsi TIOJMyYeHUS
uHdopMaIuu 0 3HAUYCHHUSIX napameTpoB, HEOOXO0IUMBIX TUTSI
(GyHKIIMOHUPOBAHUS COOCTBEHHBIX aJITOPUTMOB yIpaBJeHUs u

3aJIaHUi/paropToOB U3BHE.

JlaHHBIM KJIacC MOKHO Ha3BaTh Pa3BUTHEM PACCMOTPEHHBIX BHIIIIE
aHAJIOTOBBIX YCTpOUCTB cObopa u 00padoTku (YCO) cBsi3aHHBIN ¢ BHEIpPEHUEM

HWHTCIIJICKTA U 1ICPEX0oaa Ha IMOCICAOBATCIIbHYO IUHY.

B kauecTBe KOHIIEHTpaTopa, B 3aBHCHUMOCTH OT 0OJacTH

MPUMEHEHMUS, UCIIONB3YIOTCS pazinuHbie PC-coBMeCTUMbIE pElLlICHHUS:
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- mpoctoil koHueHtpatop — npombinieHHb [IK ¢ WindowsCE, ¢
nocnenoBaTenbHbiMu mopTamu (RS232,RS485) u Ethernet (Adam6500)

- KOHILIGHTpPaTop C MOJIYJIIMU BBOJA-BbIBOJA — MOJIyJbHbIM PC-
COBMECTUMBIN KOHTPOJLIEP

- KOHIIGHTPATOp C IIyJIbTOM OIlepaTopa - MPOMBIIIJICHHBIN MaHEeIbHbIN
KOMIIBIOTED.

- KOHLEHTPATOp C CEPBEPOM — OJJHOIIJIATHBIN KOMIIBIOTED

ITpencraBurenu:

e  Cepuun ADAM-4000 u ADAM-6000 ¢pupmbl Advantech

e  Cepus [-7000 pupmsr ICPCON

e  Cepus DECONT ¢upmsr 1211

e  Cepus DCS-2000 dupmbt “OMUKOH”

e Cepus WAGO I/O pupmer WAGO

e  Kourpomrepst MEI'A HII® "MHTEK"

e  Konrpomtepel GLADAM ®upwma I'enenmxux

e  Konrpomnepst AIIJTAP «ABromaruzanus IIpousBoacts» r. Tomck

bonee moapo6uo ganuseiit Tun [IJIK Oyaet paccmoTpeH naiee.
3.6 IIpoMblinIEHHbIE KOMIIBIOTEPHI

[TpoMBIlIIEHHBIE KOMIBIOTEPHI MPEACTaBIAIOT COOO0H  ycTpoicTBa
NOBBIIIEHHONM HAJEKHOCTH, CHOCOOHBIE paboTarb B  HEOJArONPUATHBIX
YCIOBUSIX OKpY’)KaIOIIEeH cpeabl, TaKuX Kak IbUIb, Bjara, HU3KHE/BBICOKHE
TeMIlepaTypbl, BAOpauus U T.1.

[IpoMBIIUIEHHBIE ~ KOMIBIOTEPHl ~ MUMEKOT  PSAJ  KOHCTPYKTHBHBIX
OCOOEHHOCTEM, OTIMYarmuX uX oOT o00buHbBIX o¢ucHeix PC. Bwmecro
CTaHAAPTHBIX CHCTEMHBIX IUIAT, B KOPIIYC HPOMBIIUIEHHBIX KOMIBIOTEPOB
YCTaHABIMBAIOTCS IAaCCUBHbIE OOBEIMHUTENbHBIE IIUHBI, KOTOPHIE COJAEp>KaT

Pa3bEM IMTAHUSA W CJIOThI pACHIMPCHUA JId YCTAHOBKH IMPOLCCCOPHLBIX ILJIAT
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dopmarta ISA, PICMG, PCISA, PIAGP u nepudepuiinbix miat ISA, PCI, AGP,
CIIyXalUX JUIsl CBA3W C BHEIIHUMHU YCTPOWCTBAMM (pa3JIMYHBIMHM JATUYUKAMM,
UCIIOJHUTEIbHBIMU  yCTPOMCTBAMM UM KaHaJIaMU KOMMYHuKauuu). Takas
KOHCTPYKLUSI IO3BOJSET INPOU3BOAMTH 3aMEHYy JIFOOOW IJIaThl (B TOM 4YHUCIE
IIPOLIECCOPHOM) 3a CUMTAHHBbIE MUHYTBI. HEKOTOpbIE MOJEIN MACCUBHBIX IIMH
NO3BOJISIIOT cOOMpaTh Ha OJHOM MmjaTe 0 4 HE3aBUCHUMBIX KOMIIBIOTEPHBIX
CUCTEM.

Kopmyca npoMbIIIUIEHHBIX KOMIIBIOTEPOB MOT'YT OBITh IPEIHA3HAYEHbI
JUIsl yCTAaHOBKH B 197 CTOMKY, IMETh HACTOJIBHOE MUJIM HACTEHHOE UCIIOJIHEHUE, a
Takke MOHTUpoBaThcs HAa DIN-peiiky. s nperoxpaHeHus: OT 3arpsi3HEHUNA U
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA KOpIyca 4acTo OOOpYJOBaHbI CHELUATbHOM
aBepuer ¢ 3aMKoM. lIpakThueckm Bce MOJENM NPOMBINUIEHHBIX KOPITyCOB
UMEIOT BEHTWIATOP CO CMEHHBIM (PUIIBTPOM.

CoBpeMeHHbIE IIPOMBIILJICHHBIE KOMITBIOTEPHI CHA0KEHbI
CIICLIMAJIN3UPOBAHHBIMA HMCTOYHHUKAMHU IIMTaHUSA, KOTOPBIE OTIMYAKOTCS OT
OOBIUHBIX BBICOKOM HAJEKHOCTBIO M JOJIOBEYHOCTHIO, HMEIOT IIMPOKUI
JAIa30H BXOJHBIX HANPSDKEHUM, a TAKXKE MOTYT MOMIEPKUBATH 3aLIUTy OT
NEPEHANPSDKEHU M KOPOTKHMX 3aMbIKaHUM IO BbIXOAY. CyIIECTBYIOT TaKXKe
pe3epBUpyeMble OJOKM MUTaHUS [UIsl MCIOJIb30BaHUS B BBICOKOHAIEKHBIX
CEPBEPHBIX CUCTEMAX.

[Ilupokoe pacrnpocTpaHeHWE MOJYYWIM IPOMBIIIEHHBIE pabdoune
CTaHUUHU, Yy KOTOPBIX CHUCTEMHbId OJOK M AMCIUIEH pa3MElIeHbl B OJHOM
3alUIICHHOM KOpIlyce, a KiaBUaTypa, BBbIIOJHEHHAass 10 MeMOpaHHON
TEXHOJIOTUH, BCTPOECHA HEIMOCPEICTBEHHO B INEPENHIO naHenb. Pabouue
CTaHUMU MMEIOT, KaK paBuio, 3auuTy [P-65 (mpakTuuecku MnosiHas 3ammra OT
IBUIN W BOABI) IO IEpEeJHEH NaHeJIM M MOIYyT YyCTaHaBIMBaTbCA B
HEMOCPEICTBEHHOM OJIM30CTH OT MPOMBIIUIEHHOTO 00beKkTa. B omHOM psny c
pabourMM CTAaHIUSMHU TaKXKe CTOST MaHEJIbHbIE KOMIIBIOTEPHl U YCTPOMCTBA

yenoBeko-MammHHoro uHtepdeiica (HMI). Onm otimuaroTcs oT pabodmx



46

CTaHLUM TOopa3 0 MEHbBIICH TOIIMIMHON (HECKOJIBKO CAaHTUMETPOB), MO3BOJISIOT
noaKiIo4YaTh He Oonee 1 mepudepuitHON MIAaThl U HE WUMEIOT BCTPOCHHOM
KiIaBuaTypbl. [laHenpHBIE KOMIBIOTEPHI M YCTPOMCTBA YEIIOBEKO-MAILIMHHOTO
uHTepdeiica UCMONB3YIOTCA I OTOOpakeHHWs] WHPOPMAIMH, a TaKXKe IS
BU3YaJIM3allMM TEXHOJOTMYECKHX TpoleccoB M ympasieHus. W paboune
craHuuu, U naHenbHeie PC, u yctpoiictBa HMI, MoryT ObITh, Kak mpaBuUio,
OCHAIIICHBI CEHCOPHBIM 3KpaHoM (touch screen).

I[ToMUMO KOHCTPYKTHUBHBIX OTJIWYUM, TPOMBILLICHHBIE KOMIIBIOTEPHI, 1O
CpaBHEHUIO ¢ O(MUCHBIMH, WMEIOT JOMOJHHUTEIbHBIE (YHKIUHA, HAIpUMED,
cTopokeBoit Taiimep (watchdog), aBTomaTHdecKu niepe3anyCKaoInii CHCTEMY B
ClIydae 3aBHCAHUS MPOrpaMMbl, WJIM BO3MOXXHOCTh XPAHCHUS MapaMeTpOB
TEXHOJIOTMYECKOTO TpOIecCa B HDHEPrOHE3aBUCUMOW MAMATH IS 3aLIUATHI OT
cooeB murtanus. Yacto omepanuroHHas cucrtema 3arpyxaercs u3 113V, a B
KQueCTBE HAKOIMTEJNEH HCIOIB3YIOTCS JJICKTPOHHBIC AUCKU, B TOM YHUCJIE Ha

6a3e Qidm-naMsTH.

3.7 TpeboBanus, npeabsiBiasiemMbie K KoHTposiepam ACYTII
3.7.1 TpeOoBaHusi K KOHTpPOJEpPaM CO CTOPOHBI CHCTEMHbIX

CBOMCTB:

o B0O3MOXXHOCTP MOJEpHHU3ALMK M HApalIMBAEMOCTH KOHTpOJIEpa:
no0aBjieHUe WIM U3MEHEHUE TUIIOB JaTUYMKOB, U3MEHEHHE KOH(UTYypaluH,
M3MEHEHHUE THUIA JIMHUU CBSI3U C LIEHTPOM;

o JlomxHO obecnieunBaThCsl TapaHTUPOBAHHOE BPEMEHHM pPEAKIUU Ha
BHEIIHME  COOBITUS, MOCTyHaromue OT  00beKTa(MCHOIHUTEIbHBIC
YyCTPOMCTBA, JATYUKH), 3@ BPEMsL, ONPEEIIEHHOE ISl KaKI0T0 COOBITHSI.

o rMOKOCTb W CHOCOOHOCTh K  B3aUMOJIEUCTBHIO C  JAPYIUMHU
MIOJICHCTEMAMH, COBMECTHMOCTb C CYIIECTBYIOIIMMHU CUCTEMAMHU, JIETKasl

pacmupACMOCTb U IICPECTPANBACMOCTDL, COTVIACOBAHHOCTDL CO CTaHAapTaMHU
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o «OTKpBITOCTE» -COOTBETCTBUE CTaHAApPTaM MO AJIEKTPUUYECKUM
napaMeTpaM, KOMMYHHUKAIIMOHHBIM IPOTOKOJaM, HWHCTPYMEHTAJIbHBIM
CpPEACTBaM,;

® OpHUEHTAUMs KAK Ha CHEUUAJIbHbIE KOMMYHUKALUH, TAK U HA UMEIOIIHNECS
Ha TNOpeANpUsITUAX M B 3JaHUAX CETU: TesiedOHHbIE, OXpaHHBIE,
ANEKTPONUTAHUS;

e Bo3MmoxxHOCTP HHTErpupoBaHusi B eauHyto cuctemy ACY TII
KOHTPOJUJIEPOB PA3JIUYHBIX IPOU3BOJUTENEH, BBIMNOJHEHHBIX B CTaHAAPTE
OTKPBITBIX CUCTEM;

® CONpPsHKEHHUE KOHTPOJUIEPOB pazinuHbIX (upM ¢ pazimuuabiMu SCADA-
CUCTEMaMU Yepe3 CTAHIaPTHBIE CPEACTBA MEXK3aJaYHOIO OOMEHA;

® ¢/uHAsg TEXHOJOTHS NPOTrPaMMHUPOBAHUS KOHTPOJUIEPOB PaA3TUUYHBIX

(1)I/IpM H IICPCHOCUMOCTD TCXHOJIOTHYCCKUX ITPOrpaMM I1OJIb30BATCIIA,

o HU3KHE TPeOOBAaHUS K KAYECTBY JICKTPOIUTAHUS;

o JCTICHTPAM3allM W aBTOHOMHOTO  BBITIOJIHCHHUS — Pa3TUYHBIX
byHKIUI;

o IMIUpOKask HOMEHKJIaTypa MOIYJeH, IMO3BOJISIIONIas pa3pabaThiBaTh

MHOFO(bYHKLII/IOHaHBHBIC CHUCTCMbI KOHTPOJIS U YIIPABJICHU S,

L4 HaJIMIUC HMHTCIUJICKTYaAJIbHbIX MOI[YHeﬁ BBOI[&/BBIBOI[&, B TOM 4YHCJIIC

MOJIyJIeH, pEeryasiTOpoB aBTOHOMHOTO ()yHKIIMOHUPOBAHMUS;

o CooTBeTcTBHE COBPEMEHHBIM 3a/layaM YIIpaBJICHUs U TPEOOBaHUSIM K
COCTaBYy M (DyHKIIMOHAJIIBHOCTH ONEPATOPCKUX UHTEP(DEHCOoB.

o MoynbHOCTh U (PYHKIMOHAJIBHAS PACUIMPAEMOCTh B HEOOXOAUMOM
aCCOPTUMEHTE cIelrann3upoBaHHbiX nHTEpdeiicoB Y CO.

o MaclITaOMpPOBAHUE CUCTEM;

o NOJKIIOYEHHE K I00anpHOM uH(pOpMaunoHHOW cetu HHTepHeT

(BcTpoennslii Web-cepsepa);
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o HE3aBUCUMasi OT BEPXHEN0 YPOBHA CEThb MEXKKOHTPOJUIEPHOTO
oOMeHa TaHHBIMH.

o KOoMIIakTHOCTh M BCTPaMBAEMOCTh, KOTOpash OLEHUBAETCA Kak
HEMOCPENCTBEHHO IO (PU3NYECKOr0 00BEMY COOPAaHHOTO KOHTPOJUIEPHOIO
y37a, TaKk M 10 o0beMy pabOT MO HHTErpalMH JAHHOIO Y3Ja B COCTaB
0o0BeKTa.

o NOBBIILICHNE IPOU3BOJUTEIBHOCTH M YMEHBIICHUE BPEMEHHU LMKIA
KOHTpPOJUIEPA 3a CYET COKpAILEHHUsI HArpy3KH Ha LEHTPAIbHBINA IMPOLIECCOP
10 00beMyY BBIUMCICHUA U UHTEHCUBHOCTH OOMEHOB JaHHBIMU C MOJYJISIMU
YCO, BO3MOXHOCTb MOBBIIIEHHS 3@ CYET 3TOr0 MHHOPMAILIMOHHONH €MKOCTH
KOHTPOJUIEPA;

® Hajgu4ue€ BCTPOEHHBIX TaJIbBAaHWYECKH  HW30JMPOBAHHBIX  KaHAJIOB
peNeHOM KOMMYTAllMM MOIIHOW HAarpy3Kd, 4TO M30aBUT OT MPUMEHEHUS
nonojgHuteNbHbIX — Momyinedt  YCO  (ympasnenue  K3P, MDO,
ANIEKTPOJABUTATEISIMA ~ HAacOCOB M BEHTWIATOPOB,  COJICHOWJHBIMU
KJIariaHaMu )

® Hajgu4ue TrajlbBaHUYECKH H30JIUPOBAHHBIX KAHAJIOB JUCKPETHOTO BBOAA
JUIl pPEerucTpaluu “‘CyXoro KOHTakTa’ 0e3 NPUMEHEHHUs JIONOJHUTENIbHBIX
moxyJier YCO

¢ MuHHUMaTbHBIE TPEOOBAHUS K MTapaMeTpaM IKCILTyaTaliu
3.7.2 TpeOGoBaHUSA CO CTOPOHBI HAIE:KHOCTHU

TpeboBanust 1O HAASKHOCTH MPENAINOJIAralOT  oOecreyeHue

aBTOHOMHOW M OecriepeOoiHON pabOoThl KOHTpOJUIEpa MPU HENPEeCKa3yeMbIM

VM3MEHEHUEM 3HAYEHUN BHEIIHUX [IapaMETPOB U YCIOBUN OKPYKAIOLIEH Cpebl
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[locne ananusza TpeOOBaHMI MO HAAECKHOCTU C PaA3HBIX TOUYEK 3PEHUS
(pa3paboTUMKH, HKCIUTYaTal[MOHIIUKN), aBTOPOM OBbUIO BBIJEIIEHHO TPH IyTH
oOecrnieyeHns HaJle)KHOCTH KOHTPOJuIepa:

e  3amuWTa KOHTPOJUIEPA M €ro KOMIIOHEHTOB OT BHEIIHHUX
[IapaMETPOB,  BBIXOJAUIMX(BHO WM NOTEHUHAIBHO) 32  JOIYCTUMBIE
HOMMHAJIbHBIC 3HAYCHNUS,

e TIOJIHAS TaJlbBAaHMYECKAas pa3BsI3Ka BCEX BXOJHBIX W BBIXOJHBIX
KAHQJIOB  KOHTPOJUIEpPA,  BCJIEACTBUE  HM3KOIO  KadecTBa  3a3€MIICHHUS
TEXHOJIOTMYECKOI0 000py10BaHUS;

e  3ammura BeIX0A0B MoayJerd YCO OT KOPOTKOTO 3aMbIKaHHUS;

e  HENpepbIBHas  BHYTPUMOAYJbHAs  JUArHOCTHKA, HaJIn4uue
CTOPOYKEBBIX TAUMEPOB BO BCEX MOIYJIAX;

e  JIOJDKHBI IPEAyCMAaTpUBATHCS pa3iu4Hble BapUaHThl IIOJHOMU
TEKYIeH TUarHOCTUKA HEUCIIPABHOCTEHN C TITyOMHOM 10 OTAEIBHOM TUIATHI;

e 10 Bcex HHTepdeicax HCMOIb3YyeMbIX B KOHTPOJUIEPE IOJDKHBI
ObITh IpeycMoTpeHsl 3amuTHble kKo/1bI(CRC), npenoxpanstomye nHpopManuo
OT UCKQKEHUH BO BpeMs IEpElaun U XpaHEHNS;

®  yMEHbILIEHUE KOJWYECTBA KOMIIOHEHTOB, KaKk OOLIEro KOJUYECTBA,
TaK U T€X, KOTOPbIE YMEHBIIAIOT HAJEKHOCTh YCTPONCTBA

e  KOHTPOJUIED [JOJDKEH COCTOSATh M3 MHUHHUMAJIBHOIO  4HCIA
0o0pa3ylolUX €ro 3JIEMEHTOB, Y€M MEHbIIE KOMIIOHEHTOB, TEM MEHBIIE
BEPOSITHOCTD BBIX0J1a UX U3 CTPOS;

®  OTKa3 OT HCIIOJb30BAHHs B KOHTPOJUIEPE KOMIIOHEHT C 3aBEIAOMO
HU3KOM HaJEKHOCTH, JIFOOBIX JJIEKTPOABUIATENIEd M MpPOYEH KUHEMAaTHUKH,
IIOABEPKEHHON MEXaHUYECKOMY M3HOCY M YyBCTBUTEJIBHOM K TEMIIEpaTypaMm U

BIIQXKHOCTH;
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®  CHIDKEHHE YHCJA MEXMOJYJbHBIX KOHTAKTHBIX COCJUHEHUN 3a
CYET MKCIOJIb30BAHUSI TIOCJIEIOBATEIbHOM BHYTPEHHEH IIMHBI(OTKA3 OT
napajijieJIbHON );

®  OTCYTCTBHUE CHEeUaIN3UPOBAHHOTO 000py0BaHUS TUTSt
obecrieueHus: HOMUHAJIbHBIX YCJIOBUN IKCIUTyaTalluM, TaK KaK B JJAHHOM CIlTydae
Ha HaJeKHOCTh KOHTpoJulepa OyJeT MpsSMbIM 00pa3oM BIMSATH HaJEKHOCTD
JAHHOT'0 000pyI0BaHUs (K TPUMEPY MOJICUCTEM KOHIUIIMOHUPOBAHUS).

®  MUHUMAJIbHBIE pa3MEpPhl U MPOCTOTA MPUKIATHBIX MPOrpaMm, Tak
KAaK YBEJIWYEHHUE pPa3MEpPOB IMPOrpaMM BEAET K SKCHOHEHUUAIBbHOMY POCTY
yucia omuOOK U CIIOKHOCTH MTPOBEPKU MPABUILHOCTHU €€ (DYHKIIMOHUPOBAHUS.

®  BBCJICHHUEC pe3ePBHMPOBAHUS KaK OTICIbHBIX KOMIIOHEHTOB, TaK U
BCEr0 YCTPOMCTBA B IIE€JIOM: JIOMIOJIHUTENbHBIX JIMHUW CBS3U, MyOIupoBaHHE

KOHTPOJUIEpa WM €ro HauboJsee BaXHbIX OJIOKOB.

K naubonee pacnpocTpaHeHHBIM CIOCOOaM pe3epBUPOBAHUS KOHTPOJLIEPOB
MO>KHO OTHECTH:

® TOpSYMA pe3epB OTACIBHBIX KOMIIOHCHTOB W/WJU KOHTpOJUIEpa B
neiaoM (MpU  HENpPOXOXKIACHUM TecTa B pabodyeM  KOHTpoJUIepe
yIPAaBJICHHUE NEPEXOJIUT KO BTOPOMY KOHTPOJLIEPY);
® TPOMPOBAHHE OCHOBHBIX KOMIIOHEHTOB H/MJIM KOHTPOJIEpa B IEJIOM
C TOJOCOBaHMEM IO pe3ysbTaraM oOOpabOTKM CHUTHAJIOB BCEMU
KOHTPOJUIEpAMHU, COCTABJISIOIIMMU Tpymnmy (32 BBIXOJHOM CHUTHAI
MPUHUMAETCS TOT, KOTOPBIA BBIJAIM OOJIBIIMHCTBO KOHTPOJIJIEPOB
IPYIIbI, a KOHTPOJIJIEP, PACCUMTABIIMN MHOW pe3yJbTaT, OOBSBISETCA
HEUCIIPaBHBIM);
e pabora o npuHiuIy "mapa u peseps". IlapamiensHo padoraer mapa
KOHTPOJUIEPOB C TOJIOCOBAaHUEM pe3yJIbTaTOB, M aHAJOTMYHas mapa
HaXOJUTCs B ropsiueM pesepse. 1Ipu BbIABICHUH Pa3HOCTU PE3YJIHTATOB

paboThI TIEPBOI Maphl yNpaBleHUE MEPEXOUT KO BTOPOU mape; mepnas
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napa TeCTUpyercs, U J100 ONpelesseTcss HAIMYue CIydalHoro cOos u
yIOpaBjeHUEe BO3BpalllaeTCsi K MEepBOM mape, JUO0 IUArHOCTUPYETCS

HEUCITPaBHOCTH U YIIPABIECHUE OCTAETCS Y BTOPOM Maphl.

3nece HEOOXOAMMO OTMETHTb, YTO IpPH BBEIECHUU pPE3EPBUPOBAHUS
HY’)KHO JIelaThb BbIOOP MEXAY CTOMMOCTBIO M HAJIEKHOCTHIO OO0OpYAOBaHMS.
OnTUManbHBIX PELICHUH, KaK IPaBUIIO, HET, OJHAKO €CTh 0a30BbI€ MPHUHIIMIIBI,
KOTOpbIE ClleqyeT CcoONIoAaTh MpU IMPOEKTUPOBAHMM CPEIHEro YpPOBHS
pacnpeneneHHbix ACY TII, a umMeHHo:

o pe3epBUpPOBaHUE IEXOBBIX ((PPOHTATHLHBIX) KOHTPOJIIEPOB;

o pacnpesneneHue (QyHKUMH B MHOIOINPOLIECCOPHON  cUCTEMeE

(GpOHTANILHBIX KOHTPOJLJIEPOB

o pe3epBUpoBaHUE MHPOPMALIMOHHONM MarucTpaid WU JIOKaJIbHBIX

KOHTPOJUJIEPOB HanboJiee OTBETCTBEHHBIX OOBEKTOB;

. pe3epBUPOBAHUE LIETIEH aBapUITHOIO OCTAHOBA CUCTEMBI;

J pe3epBUpPOBaHUE neneu JUCTaHLMOHHOTO yIpaBJIeHUS

o0opynoBaHuEM(TI0 HEOOXOTUMOCTH);

o pE3epBUPOBAHUE  KOHTPOJIbHO-U3MEPUTENbHBIX  KaHajioB (110
HEOOXOJIUMOCTH).

o TyOJIUpOBaHKE IIEHTPAIBLHOTO MIpoIieccopa U OJI0Ka MUTAHUS;

. pesepBupoBanus moayJier Y CO, yCTaHOBJIEHHBIX HA OJTHOW IIMHE,

C BO3MO>KHOCTBIO «TOpsY€i» 3aMEHbI MOyJIEH;

o BO3MOXHOCTh  pe3epBupoBanuss wmmH YCO  BMecre C
MOJKJIFOYEHHBIMU K HUM MoayJisimu Y CO;

. nyOnupoBaHHE KaHAJIOB CBS3M KOHTposuiepa ( OOMEH MO JABYM

HC3aBUCHUMBIM KaHaJlaM CBSISI/I).
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3.7.3 TpeOoBaHus cO CTOPOHBI Pa3padOTUYNKA U 00CIY:KUBAIOIIETO

mepcoHaJjaa:

®  MHHWMAaJIbHBIC TPEOOBAHUS K OOCTYKUBAHHMIO.

®  BO3MOXHOCTh KOHPUTYPUPOBAHUS TATIbBAHUYECKH M30JUPOBAHHBIX
aHAJIOTOBBIX BXOJIOB IS M3MEPEHUS, KaK YHU(PUIIUPOBAHHBIX CUTHAJIOB
TOKA M HaIpPSDKEHMS, TaK U COMPOTUBJICHUS, YTO MO3BOJIIET NEPEKPHITH
OOJIBIIMHCTBO HEOOXOIUMBIX B IPAKTUKE aBTOMaTU3alluU
TEIUIOPHEPTETUUYECKUX YCTAHOBOK THUIIBI BOCIIPUHUMAEMBIX aHAJIOTOBBIX
CUTHAJOB, (B TOM YHCJI€ CHUTHAJIIOB TEPMOMETPOB CONPOTHUBJIECHUSA H
PE3UCTUBHBIX naTuyukoB nosioxkenus: K3P, MOO u 1.1.) 6e3 npumMeHeHus
JIOMIOJTHUTENBHBIX MoayJiert Y CO

®  HamW4YMEe  CPEIACTB  TECTUPOBAHUS, KOHPUTYPUPOBAHHUSI U
MPUKIIATHOTO POrpaMMHUPOBAHHUS KOHTPOJUIEPOB KOHEYHBIM
MOJIb30BATENIEM, KaK YJIaJIEHHOE W3 MpOorpaMM «BEpPXHEro» ypoBHS (C
APM oreparopa, cepsepa, u3 CHUCTEMBI BU3YAJIBHOI'O
MpOrpaMMUPOBaHUS), TAK U HEMOCPEJACTBEHHO Ha MECTE IKCILTyaTalluH C
MOMOIIbIO TEPEHOCHOTO WM MECTHOTO IMyjbTa WHAWKAUUM U
yYIPaBJICHHUS;

®  BO3MOXHOCTb KOHTPOJIS, YNPABJIEHUS U TECTUPOBAHUS MOJIYJIA B
ABTOHOMHOM PEXKHME C MTOMOIIBIO IEPEHOCHOI0 MYJIbTa HACTPOUKHU HIIH
KOMITBIOTEPA Yepe3 MOCIeIOBATENbHBIN MOPT MOYJIA ¢ HHTEpdEncoM;

e  ObICTpoe OOHOBJICHHE AITOPUTMOB yIPABJICHUS (B TOM YHCIIE U Ha
paboTatomeM 000pyT0BaHHH ).

® [POCTOTa M TEPEHOCUMOCTh TEXHOJOTHUYECKUX IPOTrpaMM,
CHI)KEHME 3aTpaT Ha MX pa3pabOTKy U OTJIaJKy 3a CuUeT HX
HE3aBHUCUMOCTH OT CIIOCOOOB TIOCTPOCHUS M pabOTHI anmapaTypsl BBOAA-
BBIBOJIA AHAJIOTOBBIX W  JHUCKPETHBIX CHUTHAJOB, JaTYMKOB M

HUCIIOJIHUTCIIBHBIX OPTaHOB;



53

L MUHUMAJIbHAA CTOMMOCTb U OOCTYIIHOCTb 9JEMEHTHON 0a3bpl H

KOMIUIEKTyIomux B Poccun.
4 Paszeutne SCADA cucrem

[Tporpecc B obOmactm SCADA-cucTeM B TOCIEIHHE TOIbI IOJIYYHI
3HauUUTENbHOE  ycKopeHue. IlpuBrneuenue pa3pabOTUYMKaMHM  HOBEMILHX
WH()OPMAITMOHHBIX TEXHOJOTUW, WHTETpaIusl MPUIOKEHUN, BCTpaWBaHUE
CTaHJAPTHBIX SI3BIKOBBIX CPEACTB IJisi MPOrpaMMUPOBAHMS IOJIb30BATEIBCKUX
QITOPUTMOB M DKPAHHBIX  B3aUMOJICUCTBUN  3HAUUTEIIBHO  IOBBICHIU
apdextuBHOCTE SCADA-cucrem. B pacnopspkeHnn moip30BaTeNeld pa3HbIX
IpyIIl  TENepb  IMOSBISIETCS  MOIIHBIM  HMHCTpyMeHTapuil. TexHonoruu
pacrpeneneHHON MEXCETEBOM apXUTEKTYPHhI Il KOPHIOPATUBHBIX cucteM DNA
(Distributed interNet Architecture) B cpene MS Windows, koMmruiekCupoBaHue
OPOAYKTOB ISl YIpPAaBJICHUS TEXHOJOTMEH U OQHUCOB CO3JAI0T HOBBIC
BO3MOXHOCTH B MHTErpallMd CHUCTEM YIIPaBICHUS U NepepaclpeiesCHUs
byHKuMi Mexmy HUMH. Tenepb B JAEKYPHBIA CHHCOK MOAAECPKUBAEMBIX
CUCTEMaMU TEXHOJOTMH M HUHTEP(PECOB JTOMOJHUTENBHO K YK€ CTaBIIMM
tpamummonabivu - DDE, DLL, OLE, ODBC/SQL BximtouaroTcsi 0OBEKTHBIC
koMnoHeHTHble Momenn COM/DCOM ¢ ActiveX, TexHoyioruu Java,
yHHUBEpCaIbHBIA HHTEpGEHC cBsi3u ¢ BHemHMMH ycTpoiictBamu OPC, s3pIkn
crangapra IEC 61131-3, s3pikm omucanmii Ha ocHoBe Visual Basic for
Applications, Internet/Intranet u 1.1.

B pacnopsbkenun pa3paOOTUMKOB U TOJB30BATENEH pa3HbIX YpOBHEH
OKa3bplBAa€TCAd MOIIHBIA W IUIACTUYHBIA HWHCTPYMEHTAPUA COBPEMEHHBIX
SCADA-cucrtem, NOANEPKUBAEMBIN CPEACTBAMHM ONEPALUOHHBIX CHUCTEM U
CETEBBIX apXUTEKTYp. Pelenust mpukiIaaHbIx Tpo0IeM B KOHKPETHBIX MPOEKTaX
CTAaHOBSITCSI MHOTOBAPUAHTHBIMHU OJjlarojiapsi TakKMM BO3MOXKHOCTSIM, Kak
pacupeneneHue  QYHKIIUA ~ MEXIy  CTaHOUSIMH W (opmupoBaHHe

GYyHKIMOHANBHBIX HATPy30K CTaHIMK; TOJKIIOYEHHE BHEIIHUX CPEJCTB
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00pabOTKM JaHHBIX (BJEKTPOHHBIX Tabiuiu, 0a3 JaHHBIX U JAp.) -
CTaTUCTUYECKOM 00pabOTKM, KOHTPOJIS TEXHMKO-3KOHOMHUYECKUX IOKa3aTeseil
(TOID) u T.1.

Koneunbix  monb30BaTened HE  OYEHb  HMHTEPECYET  IMEPEUYECHb
TEXHOJIOTUYECKUX CPEJICTB, UCIOJIb30BaHHbIX B KOHKpeTHOH SCADA-cucreme.
Jlnst Hero BakHbl (DYHKUHMOHAIbHBIE M KOMMYHHUKALIMOHHBIE BO3MOXKHOCTU M
TEXHUYECKUE XAPAKTEPUCTUKU CUCTEM, HAIPUMEpP, TAKUE, KAK BO3MOYKHOCTb
yepe3 Internet mpuoOpecTH Hy HBIM (pparMeHT a5 pa3padaTbIBa€MOi CTAHIINU
u 6e3 mpoOsem "BCTaBUTH" €ro B MPOEKT; PyKOBOJCTBY (PUPMBI - "3arisHyTh" Ha
9KpaHbl OINEPATOPCKUX CTAHIMM JalbHEro MpeanpusaTHs U yOeauThCcs B
COOJIIOJIEHUH TEXHOJIOTHH; MPOTrPaMMUCTY - MO IPOCchOe 3aKa3uuKa MPOBEPUTH
paboTy CBOEH MporpaMmbl B CHUCTEME YIPaBICHUS U IOCJIE HCIPABICHUI
HEMEJUICHHO IIepeciiaTb HOBbIM BapuaHT. M BO3MOXKHOCTH M30aBUTHCS OT
"mpobsiembl ApaiiBepoB" cpeactBamu OPC-untepdeiica. B menom HoBanuu B
SCADA-cucremax oOecreynBalOT 3HAUYUTEIHLHOE CHUIKEHWE 3aTpar TpyJa Ha
pa3paboTKy U 00CITy)KMBAHUE ONIEPATOPCKUX CTAHIINH, MOBBIIIIEHUE CKOPOCTEN U
nanbHocTh (Internet!) oOMeHa AaHHBIMH B CHCTEMAaxX YNPABICHHUS U MHOTHE
Jpyrue, BaKHbIE I NpPUMEHEHHH, kauecTBa. [loOaBMM, 4YTO HHTErpanus
CUCTEM YIpaBJ€HUS Ha BCEX YPOBHAX B Mpelesax MPeAnpusitvs, O KOTOPOM
TOBOPWJIM y>K€ HECKOJBKO JIECATUJICTUH, Telepb OOecHedyeHa CpelCcTBAMU

WHTErPUPOBAHHBIX MTPOTPAMMHBIX CUCTEM (HAOOPOB) U KOMMYHHUKAIUH.

4.1 XapakTepHCTHKH NPUMEHECHUA

Y100cTBO NpHUMEHEHHS] - COBOKYNHOCTb CPEACTB U  KAayecTB,
00ecneurBaOIIUX MM0JIb30BATENSAM JOCTATOYHO OBICTPOE OCBOCHHUE U YCIEIIHOE
IpUMEHEHUE IPOrPaMMHON cucTeMbl. K HUM OTHOCATCS ClIeyIOIIHeE.

JIpyKECTBEHHOCTb ~ Juajora  (CYMTAeTCs, YTO ITO  KA4YECTBO

oOecrneunBaeTcCs MMPUMCHCHUCM IIOJIYYUBIIMMH IIPHU3HAHUC CTAHAAPTOB J[C-
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dakto B oopmiiennn umHtepdeiica ¢ nonb3oBareneM - "Windows-1mogo0HbIM
uHTepdeic"); MoTHOTa U HAIJISIIHOCTh TMPEACTABICHUS (PYHKIIUNA CHUCTEMBI Ha
9KpaHe, yao0CTBO U HMHGOPMATUBHOCTh KOHTEKCTHBIX U  OIEPATUBHBIX
nojcka3ok (help), cipaBoYHO# CHCTEMBL.

KauecTBO OKyMEHTalMuU: MOJHOTA, SICHOCTh M HAIVISIAHOCTH ONHMCAHUM
CUCTEMBbI, OMMOKM M  HETOYHOCTH; MPUMEHEHUE  YCTAaHOBUBILEUCS
TEPMHUHOJNIOTHH. [IJI MMIIOPTHBIX NPOTPAMMHBIX IPOJIYKTOB: pycUUKaLus,
ypoBeHb pycudukanuu (dkpanbl, mojckaszku (helps), cnpaBounas cucrema,
CUCTEMHBIE COOOILECHHUS, JOKYMEHTALHA).

Y n0o6cTBO CONPOBOXKICHHUS CUCTEMBI npu AKCILTyaTalHu:
MOJIHOTA/HEJJOCTATOYHOCTh CPEACTB JIUATHOCTUKU COCTOSIHUSI CHCTEMbl IIPH
cOO0AX M OTKa3ax, HapyLICHUSAX BHEUIHUX CBS3€W; TPYIOEMKOCTb U YPOBEHb
aBTOMaTH3allud pabOT MPU HMHCTAJUISIUU CHUCTEMbI; BO3MOXKHOCTH BHECEHHUS
U3MEHEHUI B 0a3y NaHHBIX CUCTEMBI U KOPPEKIMHU SKPAHOB 0€3 €€ OCTAaHOBKHU U
T.J.

HaGmiogaBmiecss W BbIsBICHHbIE OIIMOKH, M OTKa3bl B pabote
IPOrpaMm, a TAKXKE UX 3HAYUMOCTh IIPH padOTE CUCTEMBI YIIPABICHUS.

Bce mokazatenmn — umeroT 00 — KOJMYECTBEHHBIH  XapakTep
(uH(popMalIMOHHAs MOLIHOCTb, TpPeOOBaHUSI K pecypcaMm, CTOMMOCTb M T.I.),
1100 KaueCTBEHHBIH (HATUYME/OTCYTCTBUE KOHKPETHBIX CPEACTB - (DYHKUUH,
omnmuii, wuHTEp(dEcoB), a TakxKe, BO3MOXHO, NPEACTABIAIOT  COOOil
nepeynciienue (Hanpumep, GopMaThl UMIIOPTA).

TexHnueckne M HIKOHOMHMYECKHE XAPAaKTEPUCTHKU IPOrPaMMHBIX
OPOJYKTOB B OCHOBHOM JIOKYMEHTHUPYIOTCS M IYyOJMKYIOTCS, M JOJIKHBI
rapaHTUpOBaThCA pazpaboTuvkaMu. VX MOXHO NOJy4YHTh W3 JOKYMEHTALUU.
XapakTepucTUKu yA0OCTBa TMPUMEHEHUST U KayecTBa JAOKYMEHTAIlMM B
3HAYUTEIBHON Mepe HOCAT CyOBEKTHBHBIM XapakTep M HE MMEIOT OLICHOYHOM
Mepsl. O XxapakTepUCTUKaX PUMEHEHHSI MOYKHO CYJIUTh TOJIBKO I10 PE3YJIbTATaM

MMPAaKTUYCCKOIo HUCIIOJb30BAHUA IMPOAYKTA: TCCTUPOBAHMUA, OHpO6OBaHI/I5{,
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aHaJau3a, OINbITa MNPOMBIIUICHHOTO BHeApeHus. OTMETUM, YTO KOCBEHHOMU
XapaKTEPUCTUKON KayecTBa W OTPaOOTAaHHOCTH THUPAXKHOTO MPOrPAMMHOTO
POJYKTa CIYXKUT €ro IOJIOKEHHWE Ha PBIHKE, MOCKOJbKY OOJIBIIOE YHCIIO
peanu3aiuil TpoAyKTa CBUJIETEIBCTBYIOT O COJIMJHOM OIBITE MPUMEHEHUH,
YYTEHHOM TIpU OOHOBJICHHSX MPOAYKTa, W O 3aBOCBAHHOM AaBTOPUTETE Y
II0JIb30BAaTEIIEN BCEX IPYIIL.

ABTOMaTu3upoBaHHble paboune Mecrta (APM) BepxHero ypoBHs
ACVYTII o0pa3yloT eauHblii HWH(POPMAIIMOHHO-BBIUUCIUTEIBHBIA KOMILIEKC
(MBK).

APMpbI BBIIECIISIIOTCS KaK MIOJIHOCTBIO Ty OJIMPYIOIIHE
(paBHOMNPABHBIE MO MMOJIYyYaeMbIM JAHHBIM U TO (DYHKIMSM YINpaBICHUS) IPYT
npyra paboune mecta (APM omepaTopa-TexHoJora), Tak U KaK TeXHOJIOTHISCKH
OpUEHTHUPOBaHHBIE paboyMe MecTa, aJIeKBaTHO YYMTHIBAIOIIME CHEHUDUKY
paboThI IepcoHaa U TEXHOJOTHH y4yacTka mpou3BojictBa(APM-reonora, APM-
r.uHXeHepa, APM-aHepreTuka u T.1.).

Ha »stom  ypoBHe  ocymiecTBisiercs  HaOJOJIeHUWE 34
TEXHOJIOTUYECKUM ITPOLIECCOM. TexHONOTMYeCKU TMpOoUEecC Ha 3KpaHe
MOHUTOpa NPEACTABISECTCS B BHAE MHEMOCXEMBI, IPU 3TOM MapaMeTphI
TEXHOJIOTUYECKOr0 TMpollecca MOTYT OTOOpakaThCsi B pEalIbHOM MaciiuTtabde
BpEMEHH Kak B IM(POBOM BHUAC, TaK M TIOCPEACTBOM aHWUMHPOBAHHBIX
M300paKEeHU, U3MEHSIOIINUX CBOM LIBET, pa3Mep, MOJI0KEHNE, BHEIIHUNA BUJI — B
3aBUCUMOCTH OT COCTOSIHUSI COOTBETCTBYIOLIEIO IMapaMeTpa(MHEMOCXEMBI,

MaHEeIN CUTHAIU3alUN, TPEHIbI, TPadQUKH U T.1I1.).

[Tomumo GyHKIMI BHU3yaTu3ali COCTOSHHS TEXHOJIOTUYECKOTO
mpolecca, CHUCTEMbl JHMCIETYEpPU3alUU  OOECIEUYMBAIOT PETHCTPALUI0 U
apXUBalMI0 3HAYECHHN TEXHOJOTHMYECKHUX MapaMeTrpoB, (opMupoBaHue,
MPOTOKOJIMPOBAHUE M BBIJIAYy CUTHAJIOB TPEBOT (BU3yalbHbIX, 3BYKOBBIX),
MPOTOKOJIMPOBAHUE  JCHMCTBUM TIEPCOHANA, pPaCUeT TEKYLIUX TEXHHUKO-

PKOHOMHYECKUX IOKa3aTeled U (POpMUPOBAHUE ONTUMAJIBHBIX PETIAMEHTOB
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paboThl 00OPY/IOBaHUS, KOTOpBIE MEpeAaroTcsl sl UCIOJIHEHUS Ha YPOBEHb

YIIPABJIEHUS POLIECCOM.

C uenwto obecnieyenus: HezaBucumocT [10 SCADA oT nmporpaMMHBIX U
anmapaTHbIX ~ OCOOCHHOCTEW  MPOMBIIUICHHOW CETH U KOHTPOJUJIEPOB
paspaborana cnenudukanusi OPC (OLE for Process Control), mo3Bossromnias
HE3aBUCUMBIM pa3pabdOTYMKaM MPOTPAMMHOTO OOECTICUYCHHs] W ammapaTHBIX

CPEICTB, CO3/1aBATh COBMECTUMbIE MEXIY COOON MPOIYKTHI.

Cesa3p SCADA cuctembl ¢ HUKHUM YPOBHEM MPOU3BOJAUTCA 4YEpPE3
crangaptaeie OPC  cepBepa, mnocraBisiemMble  (UPMaMHU-U3TOTOBUTEISIMU

KOHTPOJJIEPOB HUYKHETO YPOBHSI.
4.2 3anauyu, pemaemblie Ha BepxHeM ypoBHe ACYTII:

e QpUEM U COXpaHEHHE B apxuBax MPHUHATOH HHPOPMAIUH O
KOHTPOJIUPYEMBIX TEXHOJIOTMUECKUX MapamMeTpax oT 000pyI0oBaHusA
HUKECTOSILETO YPOBHS (KOHTPOJUIEPOB U IaTYUKOB);
e 00paboTka mpuHATON uWHGOPMAIIMK B pEATbHOM MaciiTade
BpPEMEHHU:
eMmaremMaThueckas o0paboTka HH(OpMAUU OT «HHXKHETO»
YPOBHSI C LENBIO MTOJIYYEHUS PEANbHOW KapTHUHBI COCTOSIHUS BCETO
TEXHOJIOTHYECKOI0 MPoLiecca;
®CPAaBHEHHME U3MEPEHHBIX 3HAYEHUH  TEXHOJOIMYECKUX
napaMeTpoB C 33JaHHBIMM 3HAUYEHUSMU U (popMHpOBaHUE
CUTHAJIOB  YIPABICHHs, a TaKkKe MpeAyNpeIUuTEeIbHON U
ABAPUNHOW CUTHAIU3AIUY;
®  COXpaHEHHE NPUHATON HHPOPMAINH B €AUHON 0a3e JaHHBIX;
e  oToOpakeHHE XO0Ja TEXHOJOIMYEeCKOro Ipouecca B  BHJE

MHEMOCXEM, TPEHJO0B (rpad)MKOB U3MEHEHHUS MMapaMeTPOB BO BPEMEHH),
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WHJMKATOPOB; XPOHOMETPUPOBAHUSI OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB, (GOpPMHUPOBAHHE ITPOTOKOJIA COOBITUN U ApXUBHBIX JAHHBIX;
e oOmen wuHbOpMAUEH ¢  aBTOMATU3UPOBAHHONW  CHCTEMOU
YIIPaBJIECHUS IPEANPUITUEM.

e [pUEM KOMaHJ OIepaTopa M Iepefada HMX KOHTPOJUIEpAM H
UCIIOJIHUTEIIbHBIM MEXaHU3MaM;

®  HENOCPEACTBEHHOE aBTOMAaTHYECKOE yIIpaBJcHUE
TEXHOJIOTUYECKUM  IPOLECCOM B  COOTBETCTBMM C  3aJaHHBIMHU
QITOPUTMAMH U TEXHOJIOTHYECKUMHU PEIIaMEHTaMU;

e  perucTpauuss  COOBITUH, CBSI3aHHBIX C  KOHTPOJIUPYEMBIM
TEXHOJIOTUYECKUM IIPOLIECCOM u JEUCTBUSAMHA IIepcoHaa,
OTBETCTBEHHOTO 32 3KCIUTyaTallui0 U 00CITyKUBaHNUE CUCTEMBI;

®  OIOBEUICHHE JKCIUTyaTallUOHHOIO M OOCIY>KHMBAIOILErO MepcoHaja
00  oOHapyXEHHBIX  aBapUMHBIX  COOBITUSIX,  CBSI3aHHBIX  C
KOHTPOJIMPYEMBIM TEXHOJIOTUYECKUM IIPOLIECCOM u
(GyHKUMOHUPOBAHUEM MporpamMmHo-anmnapaTHeix cpeacts ACYTIIL, ¢
perucrpanuen 1eiCTBUM NIEpCOHaNa B aBAPUMHBIX CUTYalHsIX;

e  (opMUpOBAaHME CBOJOK M JPYI'MX OTYETHBIX JIOKYMEHTOB Ha

OCHOBE apXUBHOI UHPOPMALIUH.

4.3 Ocodennoctu SCADA kak npouecca ynpabJieHUS

Max;

OcobeHHOCTH mpoliecca YIPaBJICHUH B COBPEMEHHBIX AUCIETYEPCKUX CUCTE-

e qmpouecc SCADA mnpumeHsieTcss B CUCTeMax B KOTOPBIX

00s3aTeJIbHO HAJINYHe YCJIOBCKA,

e mporecc SCADA 0Ob11 pa3paboTaH aJisi CUCTEM, B KOTOPBIX JIF000€
HENPaBWJILHOE BO3JCUCTBHE MOXXET MPHUBECTH K OTKa3zy (motepe)

00BeKTa YHOPABJICHUS WUIIN OAKE KaTaCTpO(l)I/I‘IeCKI/IM IHOCJIICACTBUAM,



59

e  omeparop HeceT, Kak MpaBWyio, OOIIYyI0 OTBETCTBEHHOCTh 3a
YOPABJIEHUE CUCTEMOM, KOTOpas, MPU HOPMAIbHBIX YCIOBUSX, TOJIBKO
u3peaka Tpedyer TOJACTPOMKM  MapaMeTpoB Uil  JOCTHXKEHUS

ONTUMAJILHOM IMPOU3BOAUTCIIBHOCTH,

L AKTUBHOC y4aCTHUC OIICpaTopa B IIPOLECCCC YIIPABJICHHUA IIPOUCXOANT
HCYaCTO U B HCIIPCACKA3YyCMbIC MOMCHTHBI BPCMCHH, OOBIYHO B clIy4dac

HaCTyrIJ'IeHI/ISI KpI/ITI/I‘-ICCKI/IX CO6BITI/II71 (OTKaSBI. HCHITATHEIC CI/ITyaI_[I/II/I 41
1p.);
L] ﬂGﬁCTBHH onepaTopa B KpI/ITI/IIIGCKI/IX CI/ITyaIII/I}IX MOFYT 6LITI>

JKCCTKO OI'paHHUYCHBI IO BPCMCHU (HCCKOHBKI/IMI/I MHUHYTaMH WA OAXKEC

CEKYHJIaMH ).
4.4 TpeOoBaHMs K CHCTEMaM BepPXHero YPOBHS

e OHM [OJDKHBI PabOTaTh TOJBKO C TEXHOJIOTMYECKOW HH(POpPMAIIUEH,
OTpaKaroUlel OCHOBHOM TexHosiornyeckuii mnpouecc. [loatomy APMel
JOJDKHBI OBITh COPUEHTHUPOBAHBI Ha pabOTy B TEPMUHAX M IMOHATHUAX
TEXHOJIOTHYECKOr0 Iporiecca

e o0ecreueHHe OTKPBITOCTH, KakK C TOYKM 3pEHUS] MOJKIIOYEHHUS
pPa3IMYHOr0 KOHTPOJUIEPHOTO O0O0OpY/IOBaHHSA, TaK W KOMMYHHUKAIMU C
JAPYTMMH IPOrpaMMaMHU;

® MOILIHOHM, HMMeTh THOKHE CpElICTBA, OOECHEUMBAIOIIME II0Jb30BATEINIO
¢ deKTUBHOE CO3aHKE SKpPaHHBIX (OPM C MUHUMAIBHBIMHU 3aTpaTaMu
TpyZa 1 BpeMeHU(MaKCUMallbHasl aBTOMAaTHU3alMsl pyTUHHBIX IIPOLIECCOB);

e oOecrieyeHHe MPOCTOTHl Pa3pabOTKU NPUIIOKEHUH U JOCTYNHOH HE
TOJIBKO JJIs pa3paboTurKa, HO U JJIsi KOHEUYHOT'O M0JIb30BaTENs CO3aBaeMOM
ACVYTII, nockoyibKy OOJMK CUCTEMBI ONPENEISAETCS U MOXKET MOJIBEPIraThCs
M3MEHEHUSIM KakK pa3pabOTYMKOM, TaK M I0Jb30BaTesieM (BO3MOXHOCTb

caMOO0yUYeHHUS CTICIIHAIIMCTOB);
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® MaKCHMaJbHO OTKPBITOM, BO-IIEPBBIX, HMETh BO3MOXKHOCTh COIPSKEHHUS C
paznuuHbIMH  OpoaykTamu  Apyrux gupm  (IIO  TexHOmormyeckux
koHTposuiepoB, CYBJI, npyrumu SCADA), BO-BTOpBIX, UMETh B HaJIUYUU
MOIIHBIA W YHUBEPCAIbHBIA CKPUIITOBBIM SA3BIK M, B-TPETBUX, HMETH
BO3MOXHOCTh BcTpauBaHusg B SCADA roTOBBIX KOMIOHEHTOB (B NEPBYIO
ouepenb — ActiveX);

e MacmTabupyemMol U MOTHO(PYHKIIMOHAIBHOM, MO3BOJISIIOIIEH CO3/1aBaTh
IPOEKThl PA3HOr0 MaciiTada OT COTEH CUTHAJIOB JI0 JIECATKOB THICSY U AJIS
Pa3JIMYHBIX 3a]1a4 TPOMBILIJIEHHONW aBTOMAaTU3aLIHH;

® HaJeXHOW (TexHoJornyeckass U (yHKIHMOHAIbHAs)—ObITh YyCTOMYMBON K
omuOKaM BO BHEIIHUX KOMIIOHEHTaX M K HEKOPPEKTHBIM JIEHCTBUSAM

O6CJIY)KI/IB3,IOHI€FO nepconala, T.cC.:

- HUKAKOW CIMHUYHBIM OTKa3 00OpYJIOBaHUS HE JIOHKCH BBI3HATH BbIAAUY

JIOKHOI'O BBIXOJHOT'O BOS,Z[GﬁCTBHH (KOM&HI[BI) Ha O0BEKT YIIPaBJICHUA:

- HHKaKasgd CIWMHHNYHAaA oImroKa oricparopa HC JOJIKHA BbBI3BATHL BblIady

JIO’KHOTO BBIXOJTHOTO BO3/IEHCTBUS (KOMAaH/Ibl) HA OOBEKT YIPaBICHUS;

- BCC omcpanuu 1o ylnpabJICHUIO NOJIKHbI OBITH WHTYUTUBHO-IIOHATHBIMU U

YAOOHBIMH JIJIs1 OTIepaTopa (IucreTdepa).

e >pdexkTuBHON — oOecneynBaTh HEOOXOAUMYIO (YHKIIMOHAIBHOCTh U
OBICTPOICHCTBHE MPU OTPAHUICHHBIX TPEOOBAHUAX K KOMITBIOTEPY;

® UMEThb YMEpeHHyI0 T1eHy Ha ocHoBHoe [IO u Ha JuneH3uH
UCIIOJIHUTEIIbHBIX MOAYJIEH TTaKeTa.

e lMeTh cpeAcTBa KOMIBIOTEPHOH 3aIMThl MHGOPMAIMK, pa3rpaHUYCHHE
OTBETCTBEHHOCTH IOJIb30BaTEIEH

® Q0JXICHA  NPedoCMAsIsamy  O0CAYHCUBAIOWEMY  NEPCOHANTY  SUOKUU
uHcmpymenmapuu 01 amaiuza — nocmynaioweu — ungopmayuu B
ctanaapTHbiii Habop tunoBor SCADA, kak mpaBuiio, HE BXOAST CPEICTBA

oJIA pCIICHUA H ruOKoro aHalln3a, a BO3MOXHOCTHU, IIPCAOCTABIACMBIC
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crangaptHbeiMu SCADA-nakeramu, SBJISIOTCA SBHO HEAOCTATOYHBIMU IS
BBIMIOJIHEHUS  IIOJHOILIEHHOTO,  JETAJIBHOIO  aHajiuh3a  IOCTYMNaroueH
uHpopmanmu. J[Jig yBelIMYeHUsT OTAA4YM OT CHUCTEMBbI aBTOMATH3allMM B €€
COCTaB JO/DKHAa BXOJWTH HEKOTOpas HAJCTPOWKa, OOeCIeuynBaroIIasi
BBITIOJTHEHWE (PYHKIMK aHanu3a, (OPMHUPOBAHHUS TEXHOJOTHYECKUX H
TEXHUKO-2KOHOMUYECKUX OaJaHCOB JJII TEXHOJIOTUYECKUX 0OBEKTOB/Y3JI0B,
BKJIFOYas MPUBEJICHHBIC, PACYETHBIE U YJICJIbHBIC MOKA3aTEIN, MOCTPOCHUS
CpPaBHUTEIIBHBIX TAOIHIl, TpauKOB, IUarpaMM C MPOU3BOJILHBIM HAOOpOM

[IapaMeTPOB, YKAa3aHHBIX MOJIb30BATEIEM U T.II.
4.5 TexHHYeCKHe CPEACTBA BEPXHEro YpOBHS:

e  ONEpaTOpCKHE CTAHLWW, OpraHusyionme WHHOPMALUOHHOE
CONPOBOXKJECHUE M ONEPATUBHOE YIPABICHHUE TEXHOJOTMYECKUM
IIPOLIECCOM;

e  UHXCHEPHBbIC CTAHIUMU, OPraHM3YIOIIME JOCTYIl MHXKEHEpa K
MPOrpaMMHOMY 00ECTIEUCHHUIO JIs OTJIAJIKK U TECTUPOBAHUS;

e  IPOMBILUICHHBIA CEpPBEP - oOecrieunBaeT BBOJ M 00pabOTKy
uHpopMaluy, (OPMUPOBAHUE AJITOPUTMOB YIPABIECHUS U BBIBOJ
YIPABJSIOIIUX BO3JCUCTBUM B CXEMbl YIIPABICHUS apMarypou H
MEXaHW3MaMH, HAaKOIUICHHE B pealbHOM MaciTabe BpeMEHH U
HAJISKHOE JUTUTENIbHOE XpaHEeHUE OOJbIINX 00BEMOB TEXHOJOTMUYECKOU
uHpopMaIMK, a TakKe JOCTYN K HEW ¢ OOJIBIIOrO YKciia ONEePaTOPCKUX
Y WH)XCHEPHBIX CTaHIIUH.

e  cereBoe 00opyAoBaHME, oOecnieynBarollee nepeaady uHpopmanuu
Y yIPaBJIEHUS MEXAY CTaHIMAMU U ycrpovictBamu 11TK;

o ycrpoiictBa cBsizu ¢ apyrumu I[ITK wnu ACY wunm ycrpoiictBa

YAAJIEHHOTO AOCTYyIA.
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4.6 DynkuuoHaabHbIe BO3MOKHOCTH SCADA-cucrem

Xotenoch Obl MOAYEPKHYTh, YTO B HAa3BaHWU MPHUCYTCTBYIOT [IBE
ocHOBHbIE (ByHKIMH, Bo3naraembie HAa SCADA-cucremy:

e  cOOp JAHHBIX O KOHTPOJIHPYEMOM TEXHOJIOTMYECKOM MPOIECCe,

®  yOpaBJ€HUE  TEXHOJOTMYECKHUM  MPOIECCOM,  pean3yeMoe

OTBETCTBEHHBIMH JIULIAMU Ha OCHOBE COOpAHHBIX JAHHBIX M TPaBUI

(KkpuTepueB), BBITIOJTHEHHWE KOTOPBIX OOECIEeYHMBACT HAUOOJIBIIYIO

3 PEeKTUBHOCTD U OE30MACHOCTh TEXHOJOTHYECKOTO MpoIiecca.
OcHoenvle 603MOdMCHOCMU U CPEACTBa, INPUCYIIME BCEM CHCTEMaM U

pa3IUYaroMecs TOJIbKO TEXHUYECKUMU OCOOCHHOCTSIMU PeaIM3alUu:

e  aBTOMATH3MpOBaHHAas  pa3paboTKa,  Jamas  BO3MOXKHOCTb

co3nanuss  [IO  cucrembl  aBromaruzanmuu  0e3  peajbHOro

IPOrpaMMUPOBAHMS;

e cpeacTBa cOopa MepBUYHON MHPOpPMALUU OT YCTPOHCTB HUKHETO

YPOBHS;

®  CpEICTBAa YIpPAaBJIEHUS U PEruCTpalil CUTHAJIOB 00 aBapUHHBIX

CUTYyaIusX;

e cpeacTBa XpaHeHHs ~HMHQOpPMAIMK C  BO3MOXKHOCTBIO €€

nocto0paboTku (Kak MpaBWiIO, peaTu3yeTcss uepe3 HUHTEpPeich K

HanOoJiee NOMyJsApHBIM 0a3aM JaHHbIX);

e  cpeacTBa 00pabOTKHU NEPBUYHON MH(DOPMAIINY;

e CpeacTBAa Bu3yanM3anuu MHGOpManMM B BUAE T'PaQUKOB,

TUCTOIPAMM U T.IL.;

®  BO3MOXHOCTh pabOThl MPUKIATHOM cHUCTeMbl ¢ Habopamu

napameTpoB, paccMarpuBaeMblx Kak "eauHoe 1enoe" ("recipe" wnm

"ycranoBku").
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SCADA-cucTeMbl 00€CIIEYMBAIOT BBINOJHEHUE CIEAYIOIIUX OCHOBHBIX
byHKIIHIA:

1. Ilpuem wuHPOpMaIMM O KOHTPOJIUPYEMBIX TEXHOJIOIMUECKHUX
napameTpax OT KOHTPOJJIEPOB HHKHUX YPOBHEW U JaTUYUKOB

2. CoxpaHeHue NpUHITON HH(OpMAIUU B apXUBaXx.

3. Bropuunast o6paboTka npuHATON HHGOPMALIHH.

4. I'paduueckoe mpeacTaBiieHHE XOJa TEXHOJOTMYECKOro IMpoliecca, a
TaK)Ke MPUHATON U apXUBHON MH(POpMALMK B yA0OHOU 1)1 BocHpUsaTus Gopme.

5. Ilpuem xoMaHI omeparopa W Iepefada MX B aApec KOHTPOJUIEPOB
HWKHUX YPOBHEHN U HUCIIOJIHUTENIBHBIX MEXAHU3MOB.

6. Peructpauusi  cOOBITHH, CBSI3AHHBIX C  KOHTPOJUPYEMbIM
TEXHOJOTUYECKUM IPOLIECCOM M JEHCTBUSIMH IE€PCOHANIa, OTBETCTBEHHOIO 3a
HKCIUTyaTalMI0 U 00CITyKUBAHUE CUCTEMBI

7. OnoBeleHre IKCILTyaTalMOHHOTO U 00CITyKUBAIOILEro MepcoHana o0
OOHapyXEHHBIX aBAPUNHBIX COOBITUSAX, CBA3AHHBIX C KOHTPOJIHUPYEMBIM
TEXHOJIOTMUECKUM  MpoleccoM U (YHKIUOHHPOBAHUEM  MPOTrpaMMHO-
anmapatHbix cpeacts ACY TII ¢ perucrpanmei AeMCTBHM IepcoHana B
aBapUITHBIX CUTYALHSIX.

8. ®opMHpOBAaHUE CBOJIOK U JIPYTUX OTUETHBIX IOKYMEHTOB Ha OCHOBE
apXUBHOW MH(pOpPMaLIUH.

9. O6meH uH(popMaluel ¢ aBTOMaTU3UPOBAHHOM CUCTEMOH yIpaBIeHUS
npeanpusAtieM (WIM, Kak €€ MPUHATO Ha3blBaTh ceilyac, KOMIUIEKCHOM
UH(OPMAITMOHHON CHCTEMOM ).

10. HenocpencTBeHHOE aBTOMAaTUYECKOE YIIPABIEHUE TEXHOJIOTUUYECKUM
IIPOLIECCOM B COOTBETCTBUU C 33JJaHHBIMH AJITOPUTMAMHU.

Ecnu noneiTatecss KOPOTKO OXapaKTEPU30BaTh OCHOBHBIE (PYHKIIMH, TO
MOXHO  ckazath, uto SCADA-cuctema cobupaer wuHopManuio o0

TEXHOJIOTHYECKOM Ipolecce, obecrneunBaeT HMHTEPPEHC ¢  OmepaTopom,
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COXpaHsE€T UCTOPHUIO MPOIECCa M OCYLIECTBIISIET aBTOMATHYECKOE YIpaBICHHUE
IPOLIECCOM B TOM 00be€ME, 1 KOTOPOM 3TO HEOOXOAUMO.

ITepeuncnennubie BO3MOKHOCTH SCADA-cUCTEM B 3HAYUTEIILHON Mepe
ONPENEIAIOT CTOMMOCT M Cpoku co3manusa 110, a Takxke cCpoku ee

OKYITA€MOCTH.
4.7 OPC

Jns paboTel 000OpYIOBaHUS C UIMPOKUM Ha0OpOM COBPEMEHHBIX
SCADA cucremam HeoOxoaumsl apaiiBepsl OPC. Uto takoe OPC? OLE(object
linking and embedding) for Process Control, OObekTHOE CBSI3bIBAHUE W
BCTpaMBaHUE [JJIsi KOHTPOJII TIPOLECCOB — OTKPBITHIA Ui LIMPOKOTO
WCIIOJIb30BaHUsT HaOOp crnenudukanmii, pazpadborannbeiii opranm3anueir OPC
Foundation Ha ocHoBe Texnomnoruit Microsoft COM/DCOM. Koraa ynoMuHarOT
tepmun  OPC-gpaiiBepbl 11 ipuOOpOB, 4aie Bcero uMeroT B Buay OPC—
cepBep, peanusyromuii cienudukanuo Data Access(DA). OPC DA - mupoko
U3BEeCTHas crnenudukanus Kotopas cedvac yxe ummeer Bepcuto 3.0, apyrue
cnenuQuKanuy J0CTYIHBI TOJIBKO B BHJIE aibda u 6era Bepcuii. OHa MO3BOJISET
YUTaTh W MHCATh JaHHBIC B MPUOOP, OPTraHW30BBIBATH MOJAMUCKY HA JAHHBIE U
MOJIy4YaTh KIMEHTY YBEJIOMIICHHE 00 OOHOBJICHUHU JJAHHBIX.

Jns pabotsl ¢ OPC-npaiiBepamu Tpedyercsa modas SCADA cucrema,
noaaepxkupatomas crneuudukamuo OPC DA. Kpome Toro, mnpouyutaTh u
3amucaTh JJaHHBIE MOXKET IMOJIb30BaTENIbCKAs IPOTpaMMa Ha SI3bIKE, TOJTHOLICHHO
noanepxkupatomieM COM texHonoruro Microsoft (Visual Basic, C++, Java,
Delphi u T.1.). TlonmyueHue AaHHBIX BO3MOXKHO TaKKe M W3 TPHUIOKCHHUI
noanaepxkuBatonux 1octyn k COM oObekTaM (Hampumep, Takux kak Microsoft
Office). OTo0 MO3BOJIUT TMOJNB30OBATENIO MOMYyunuTh B Tabnuie Excel nHabop

TEXHOJOIMYCCKHX IMapaMCTPOB U3MCHAIOIIUXCA B PCaJIbHOM MaciTade BpEMCHHA
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4.8 ®Oynkuuu ocHOBHBIX 0J10k0B SCADA - cucreMbl

Hwxe naHo kpaTkoe ONHMCaHUE AapXUTEKTYpbl H (PYHKIMOHAIBHBIX
BO3MOKHOCTEHN TUIIOBOM coBpeMeHHO SCADA cuctemsl.
B cocras tunosoit SCADA BXozT clie1yOIIHe MOICUCTEMBI:
e ['paduueckoil cpenbl pa3pabOTKU U 3aMyCKa MPUITOKEHUHN,
e ApXHBOB,
e ABpapuii,
e Jloctyna

e BcTpoeHHBIX S3BIKOB MPOTPAMMUPOBAHUS
4.8.1 TI'padmueckas cpena pa3padoTKH M 3alIyCKA MPUIO0KEHUH

OO0benuHsieT cpeacTBa pa3padOTKM U IPOCMOTpa TpaduuecKux
MHEMOCXEM aBTOMAaTU3UPOBAHHBIX pabounx mect oneparopa ACY TII.

SBnsieTcss UHCTPYMEHTAIbHBIM CPEJICTBOM, NMPEAHA3HAUYEHHBIM IS
BU3YAJIM3ALMM  KOHTPOJIUPYEMBIX  TEXHOJOTMYECKUMX  IApaMETpoB  H
ONEPATUBHOIO IUCHETYEPCKOTO yIpaBieHus Ha BepxHeM ypoBHe ACY TII.

Muemocxembl (3kpaHHble (OPMBI) MOTYT CO3/AaBaThCs KaK Ha
OCHOBE BCTPOEHHBIX CPEACTB PHCOBAHMS, TaK W YHNPABIAIOMIMX 3JIEMEHTOB

ActiveX paznu4HbIX POU3BOIUTEICH.

OCHOBHBIE XapaKTEPUCTUKH
e MouHble HUHCTPYMEHTBl JJI CO3JaHMsI OSKpaHHBIX GopM U
JUHAMUYECKUX 3JIEMEHTOB OTOOpaKEHUS
e BO0O3MOXHOCTh BCTpaWBaHUsl 3JIEMEHTOB ympaBiieHus ActiveX u
oobexToB OLE
e BcrpoeHHas cpella pelakTUpOBaHUs CLIEHapHBIX mpouenyp Microsoft

Visual Basic. Anroputmsl BTOpHYHOI 00pabOTKM JaHHBIX U MPOLEAYPHI
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yIpaBieHusl dKpaHHbIMU (OpMaMU MOTYT pa3palaThiBaThCs B JAaHHOU
cpene

e JluHamu3anusi DJIEMEHTOB OTOOPaKEHHUS C MajbiM BPEMEHEM
obHoByieHUs (<50 mc)

o [lonnepxka mabIOHOB SKpaHHBIX (OPM, COJEpKaIINX Hambojee
4acTO UCIOJIb3yeMbI€ CJIOU rpaduyecKux 0OBEKTOB

e Bo3moxHocth BcTpanBanus B HTML-ctpanuubsl u  apyrue
kouteiinepsl OLE (MS Word, MS Excel, MS Access u nip.)

e BosmoxHocTh npocMmoTrpa Opay3epamu MHTepHeT, TakuMu Kak MS
Internet Explorer

e OOmmupHas OoubnuoTexa AJIEMEHTOB OTOOpaKeHHUS,
OPUECHTUPOBAHHBIX HA TMOCTPOECHHUE MHEMOCXEM MNPOMBIIIIECHHBIX
00BEKTOB

o Ilomnepkka rpaduyeckux cioeB: OAuH (alll MOXKET COJepKaTb
MHOECTBO dKpaHHBIX PopM

e [Ilomnmepkka TpagueHTOB IIBETOBOM MAJIUTPBI, OOCCIICUYHBAIOIIAS
BO3MOXHOCTb peajn3aluu 00beMHON rpaguku

e Bo03MOXHOCTh JUHAMHYECKON CMEHBI HICTOUHUKOB JaHHBIX BO BpeMs
MCIIOJIHEHHUS IOCPEICTBOM TEXHOJIOTHH TICEBIOHNMOB

e 3amura SKpPaHHBIX dbopm napoJiem oT BHECEHUS
HECAHKIIMOHUPOBAHHBIX U3MEHEHUM

e Bo3MOXHOCTH BcTpamBaHwsi TpaduKOB, >KYPHAJIOB COOBITHH U
TPEBOT.

e CpeactBa ummnopra rpaduyeckux metadaitioB (WMF) u pactpoBbix
n3oopaxennii (BMP)

e BcrpoeHHbIN penaxkTop BBIPaKCHUU TS BBIIIOJIHEHUS
MaTeMaTUYeCKUX, (YHKIMOHAJIbHBIX, JOTHYECKUX U APYTHX ONEpaLMii

HaJ JaHHBIMH.
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Enaunpie npuHOMOBL  OpraHW3allid  JKPaHHBIX (POPM  MPEOCTaBIISIOT
cleAyroume MpeuMyLIecTBa:

®  HArJsHOCTb U300paKEHUS;

®  BBICOKYIO HH()OPMATHUBHOCTH;

®  HH3KYIO YTOMJIIEMOCTb.

CrpykTypa TUIIOBOM dKpaHHOU opmbl APM:

e  00mwmii cBeTIIO-cephlit PoH (~25%);

® B BEpXHEH YaCTH dKpaHAa OTOOpa)KaeTCsl MAHENIb YIpaBJICHUS, HA HEH

pPacIoJIOKeHBl Yallleé BCErO HKCIOJIb3YyEeMbIE KHOIKH, OOIMHMe MJiT BCEX

MHeMocxeM  («Cmena mnomab3oBarenss», «OOwmas cBOAKa TPEBOr» U

«Tpennpi»);

® HIDKE IIAHEJIM VYIPaBIEHUS pACIOJIaraeTcs IMaHedb IEepexXoA0B C

MUKTOTpaMMaMHu BBIOOpAa JKPAaHOB U CTPEIKaMH MEPEXOJ0B MEXKIY

dbopmamu;

® B HIKHEH YacCTH dKpaHa OTOOpaKaeTcsi OKHO TPEBOKHBIX M aBAPUMHBIX

COOBITHIA;

e B IMpaBOl YacTW HKpaHa MOJ NAHENbIO MNEPEXOAOB OTOOpa)karoTcs

WHJUKATOPBI HanboJiee BaKHBIX aBApPUMHBIX MTAPAMETPOB U PEIKUMOB;

® B JICBOM BEpXHEW 4YacTU SKpaHa, HA MAHENH YIPABICHHS, NPUBOJAUTCS

M300paKeHHE JIOrOTUIIA;

® B IIPaBOIl BepXHEH YaCTH HKpaHa, HA MMAHENH YIPABICHUS, AaTa U BpeMS;

e BBEpXy IO IIEHTPY, HA IMAaHEIW NEPEX0J0B, HAUMEHOBAaHHUE OOBEKTa

aBTOMATH3alINH;

L4 B ICHTPC TCKylIass MHEMOCXEMA 00BeKTa aBTOMaTu3aluu.
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OTOﬁpameHne 00HEKTOB U mapamMmeTpoB Ha MHEMOCXEMax

OObekTaMu OTOOpaXKEHUsI HA3bIBAIOTCA E€AUMHUIBI TEXHOJIOTHYECKOTO
0o0Opy/0BaHUSI M aBTOMATHKH, KOTOPbIE MMEIOT OTIEIbHOE H300pakeHue Ha
MHeMocxeme. Jlns Bcex OOBEKTOB 3ape3epBUPOBAHHBIMU  COCTOSIHUSMHU
CUUTAIOTCS:

® aBapus — KPAaCHBIN LBET;
® DPEMOHT, OJIOKHPOBKA — CHHH IIBET;
® HEIO0CTOBEPHOCTb, HEOIPEAEICHHOCTb — TEMHO-CEPBIN.

JIns  aHanoOroBBIX W3MEPEHUM 3ape3epBUPOBAHHBIMU  COCTOSTHUSMH

CUUTAIOTCS:

® BBIXOJ 3a [IPEAEIbHOE 3HAUECHUE — KEINTHIN 1BET;

® BBIXOJ] 32 aBapUHMHOE 3HAUYCHUE — KPACHBIM LIBET;

® PEMOHT, OJIOKMPOBKA — CUHUM LIBET;

® HEIOCTOBEPHOCTD, HEONPEAEIEHHOCTD — TEMHO-CEPBIN.

B cocTosiHuM HEAOCTOBEPHOCTH BMECTO TEKYILIErO 3HAUEHUS] 0TOOpaxkaercs

CUMBOJIBI “XXX”.
OTto0paskeHue napamMeTpoB KOHTPOJIS TEXHOJOIHYECKOI0 MPolecca

Ha wMHemocxemax tpeOyercsi OTOOpa)kaTh MapaMeTpbl KOHTPOJIA
TEXHOJIOTHYECKOTO mporiecca. [ 3Toro Oblia MCIONB3YIOT TUIIOBYIO SYCHKY
(pucyHok 5.8) oroOpakeHHs NapaMeTpoB, KOTOpas  IOMOTAaeT OMepaTopy
CBOEBPEMEHHO pearupoBaTh Ha CreHEPUPOBAHHYKD TPEBOrY, TaK Kak
IIOKa3bIBAETCSI MECTO BO3HUKIIEH TpeBoru. K TOoMy »Ke TumoBas sdenka
3aHUMAeT MHUHUMYM MECTa HAa MHEMOCXEMAaX, YTO HEMAJIOBAXKHO, TAaK Kak
TEXHOJIOTHUECKUN MPOLIECC UMEET CIOKHYIO CTPYKTYPY, COAEpKAIIUN OOIbIIOe
KOJIMYECTBO UCIIOJIHUTEIIBHBIX MEXaHU3MOB.

Tunosas sA4yelika NpeacTaBiIeHa B BUAE IPAMOYIOJIbHUKA C IIPUBI3KOM K
MECTy YCTaHOBKH. [IpAMOYroJIbHUK IOEIUTCA TOPU3OHTAIbHBIMU JIMHUSMM HA

TPpHU PaBHBIX Y4CTH I10 BCPTUKAJIHU. B BerHeﬁ JaCTH YKa3bIBACTCA ITO3ULUA
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JaT4uKa IO MPOEKTY, B CPEOHEH - 3HaueHHe OTOOpakaeMoro mnapameTpa, B

HUKHEH — CANHHNIIA N3MCPCHHA.

- PT2.6
>3.8

Mlla

Pucynok 4.1 — TunoBas sueiika oToOpakeHus mapameTrpa

JUia  curHanuzanuu IpeieibHbIX IOpPOroB ImapaMeTpa pa3paboTaH
CIIENYIOIUI METOJ: €CIIM IOPOr BEpXHUH, TO 3aKpallMBaeTCs BEPXHs 4acTb,
€CJIM HWKHUM — HWKHAA 4acTh. [Ipy HOpMAJIBHOM COCTOSIHUM BCE 4aCTH MUMEIOT
TeMHO—cepbIil 1BeT. [Ipu BhIXone 3HAaueHUs 3a mopor, o0nacTb 00O3HAUEHUS
nopora Juisi JAaHHOTO IIapaMeTpa OKPAIIMBAETCS B COOTBETCTBYIOUIUM LIBET
(pucyHoK 5.9).

Tunel MOPOroB CUTHAIN3ALUY:

LoLo — 3nauenue menbe “Huke HUKHEro nopora’”, KpaCHbIM IBET

Lo — 3Hauenue mensblie “HukHero nmopora”, *KeaThii HBET

Hi — 3nauenue Oonbiue “BepxHero mopora”, »KeNnThIi LIBET

HiHi — 3nauenue 6ombine “Beimie BepxHero mopora’”, KpaCHbIN IBET.

LOLD Lo HI

HIHI
£ e B

Pucynox 4.2 — Tumnbsl noporoB curHaian3anuu

YtoOBl COKpaTUTh BpeMs Ha aHUMAIMIO THIIOBBIX SYEEK, OblLIa
CKOH(UTypHUpOBaHa TI00aIbHAas Ta0IUIa TOPOTOB, JOCTyIHAs Bcel cucreme. B
mo0anpHOM Tabnuile ObLIM OMpeNeNieHbl I[BETAa JJIi MOPOrOB CUTHAIU3ALINU.
Takas  Tabmmma  JaeT  IIEHTPATM30BAHHOE  CPEACTBO  yIPABIICHUS
npeoOpa3oBaHUEM CHCTEMHBIX JIaHHBIX. Eciam B JaJbHEHIIEM IOSBHTCS
HEOOXOMMOCTh M3MEHUTh IMBET WJIM TMOPOT, TO IOCTATOYHO OYIEeT CIenaTh
HM3MEHEHHUSI TOJBKO B OJTHOM MECTE, B TAOJIMIIC TIOPOTOB.

IIpumep OKHA KOHTPOJIS U YIIPABJICHUS 3aIBUKKON
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CeRYINAA TANBILERA N95

Hencopaemocte

COETOHHHEZI

Pemunr |

CTaryc: |
N OpaEneHHe
¥ ZarpeITe
" OTEpEITE

Brixon |

Pucynok 4.3 — OkHO ynpaBlieHUs 3aJIBUKKOU

B nannom oxHe mH(bOpMaIIs IpeicTaBieHa Mo CTEIEHH BAKHOCTH:

e  CurHanusauus aBapuu

e  Cocrosinue: “B padote”/ “B pemonte”

° Pexum:“Mectablin”/” lucTaHIIMOHHEINA

e  Craryc: “OtkppiTa”/ “3akpsiTa’”

e  [lanenp ynpaBnenus

Curnanuzaunysi aBapuu — Haanuch ~HeucnpaBHOCTh  — BBIBOJUTCS B
BEpXHEH YacTH OKHA, TaK KaK Ba)XXHO BOBPEMs OMNOBECTUTH OIEpaTopa o
BO3HUKILICH aBapuH.

[Tons ”Cocrosinue” u “Pexum” pacronoKeHbl BbILE APYTHX OOBEKTOB,
TaK KaK OT 3HAYEHMsS] 3ITUX MOJIed 3aBHUCIT BO3MOXKHOCTH OIlleparopa IIo
YIPaBJICHUIO CEKYIIEH 3aBUKKHU:

° €CIM 3aJBI)KKA HAXOJUTCA B COCTOSHMM ~B peMoHTe”, TO

BO3MOXKEH TOJIbKO MECTHBIM  PEXUM  yIOpaBICHUS W  IAHEJNb

”’YrpaBieHue” HEJIOCTYIIHA;

®  €CIM 3a/IBH)KKA HAaXOJUTCA B cocTosiHuu "B pabote” u B pexume

”JINCTAaHIMOHHBIA, TO OIEPATOpP MOXET YIPABISATh 3aIBHKKOH C

MOMOILIBIO MMaHeu Y IpaBICHUE.
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Pexum  “MectHbiit”/  “/lMCTaHIIMOHHBIN  BBIOMpAETCS  ammapaTHo,

nepexiIroYeHueM TymOepa B mkady aBTOMATHKH.
4.8.2 Iloacucrema apxuBOB

['paduyeckoe  mpeAcCTaBiICHHE  3HAYEHUH  TEXHOJIOTHYECKHX
napaMeTpoB BO BPEMEHU CHOCOOCTBYET JIy4IIeMy IOHUMAHHUIO JIMHAMUKU
TEXHOJIOTHYECKOTO Tpornecca mnpeanpustud. [lostomy mnoacucrema co3aaHUs
TPEHJOB M XpaHeHUs WHGOpPMAIMU O TapaMeTpax ¢ IMeNbl0 €€ JajdbHeHIero
aHalli3a U MCIIOJB30BAHUS [JIs1 YIPABJICHHUS SIBJISIETCS HEOTHEMIJIEMOM YaCThIO

JIF0001 SCADA - CUCTEMBI.

Tpennpl peanbHoro BpemeHu (Real Time) oToOpaxkaroT nHUHAMHYECKUE
U3MEHEHUS MapaMeTpa B TEKylleM BpeMeHHU. [Ipu mosBieHUM HOBOrO 3HAYEHMS
napamMeTpa B OKHE TpeHJa MPOMCXOAMUT MPOKPYyTKa Ipaduka crpaBa HajeBo.
Takum 00pa3zoMm Tekyllee 3HAUCHUE MapamMeTpa BBIBOAMTCA BCErja B MpPaBOil

qaCTu OKHa.

Tpenns! cranosstes ucropudeckumu (Historical) mociie Toro, kak 1aHHbIe
OyayT 3amMcaHbl Ha JUCK W MOXKHO OyJeT WCIOJb30BaTh PEKUM MPOKPYTKH
OPEABIAYIUX 3HAYCHWA HaA3ad C IEIbI0 MOCMOTPETh NPOIUIbIE 3HAYCHHUS.
OTtoOpakaemble JaHHBIE TPEH/IA B TAKOM peKUMe OyyT HEMOABUKHBI U OyIyT
0TOOpPaXKaThCs TOIBKO 32 ONPEICICHHBIN Mepruoa

[lomcucrema TPEHIIOB TMPEACTABISIET OTKPBITOE PEIICHHE TI0
BBICOKOTIPOU3BOJIUTEILHOMY  TMOCTPOEHUI0  TIpaUuecKuX  3aBUCUMOCTEM
KOHTpOJUpPyeMbIX mapameTpoB. [lomgnepxkuBaet cnerudukarmio OPC nocrymna k
uctopuueckuMm naHHbiM (OPC HDA), ycranaBnuBamoIiyto TpeOoBaHUS K
MOJICUCTEME HAKOIUICHUS W PETUCTpAIlMd  3HAYCHWA KOHTPOJIUPYEMBIX
napamMeTpoB B Pa3NUYHBIX 0a3ax JaHHBIX C BO3MOXKHOCTBIO TMOCIEAYIOIIETO

H3BJICYCHHUA U ITPCACTABJICHUS HA Fpa(l)I/IKaX.
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[loncucrema apxuBOB OOECHEYMBAET HAKOIUIEHHE W MPEACTaBIICHUE
TEKyIIUX JaHHBIX B BUJE TpaUUEeCKUX 3aBUCUMOCTEH OT BPEMEHHM, a TaKkKe
SIBJIIETCSI MOIIIHBIM CPEJICTBOM apXMBUPOBAHUS HAKaIUIMBaeMO#l HMH(OpMaIuu B
0a3ax JAaHHBIX C BO3MOKHOCTBIO MOCJIEAYIOIIET0 U3BJIEUYECHHSI U IPOCMOTpA Ha
rpadukax.

OcHOBHBIE (PYHKIIMOHAIbHBIE BOBMOXXHOCTH IOJCUCTEMBI APXUBOB:

e [IpencraBnenue 3HAYECHUH KOHTPOJIUPYEMBIX [1apaMeTpPOB,

noiyyaeMbelx oT cepBepoB OPC, Ha rpadukax pa3iuuHbIX THIIOB B

peasbHOM MaclTabe BpeMEHHU.

e [loanepxuBaroTcs ciieayronye BUabl rpauKoB:

- 3aBUCUMOCTb OT BPEMEHH,;

- norapuMuyeckasi 3aBUCUMOCTb OT BPEMEHU;

- THCTOrPaMMa,;

- KpyroBas iMarpamma;

- 3aBUICUMOCTb OJJHOT'O IIapaMeTpa OT APYroro.

e BO03MOXXHOCTh HAcCTpOWKHM TapaMeTpoB Trpaduka, A00aBICHUA U

yAaJIEHUs [IEPbEB BO BPEMS UCIIOJHEHHUS

e Bo03MOXHOCTh MOCTpOeHHUs TpadUYECKUX 3aBUCHMOCTEH Ha OCHOBE

JJAaHHBIX MOJIb30BATENS IYTEM HCHOJIb30BaHUs CUeHapueB VBA winn

BHEIIHUX MMPUIOKECHUN

e ApXHMBUPOBAHHE 3HAYCHHH KOHTPOJHMPYEMBIX MapameTpoB B 0Oazax

naHaeiX MS Access, MS SQL Server, Oracle

e BrluncieHre CTaTUCTUYECKUX XapaKTEPUCTUK BBIOOPOK 3HAYEHUI

KOHTPOJIMPYEMBIX [TApaMETPOB

e llI3BiicueHME 3HAYECHHI KOHTPOJHMPYEMBIX ITAPAaMETPOB U3 aPXUBOB U

IpEJCTaBICHNUE B BUJIE TPAPUKOB PA3IUYHBIX TUIIOB

e BO3MOXHOCTH  OJHOBPEMEHHOIO  IIPOCMOTPAa  TEKyIIUX WU

HCTOPHUUYCCKUX NaHHBIX B OI[HOﬁ obiacTu IMOCTPOCHUA
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e BriBoj rpadukoB Ha nedararoiiee yCTpoucTBO

e Pa3paboTka U HCMOIHEHUE CLEHAPHBIX MPOLELYp HAa BCTPOESHHOM
Visual Basic for applications

e BO03MOXHOCTb BCTaBKM 3JIEMEHTOB MpPOCMOTpa TpapuKoB B
pasnuuHble KOHTelHephl ActiveX

e BcrpoeHHoe cpeiCcTBO reHepaluu OTYETOB B 0a3zax JaHHBIX U MS

Excel
4.8.3 TIloacucrema aBapuid

OT1o moacucrteMa oOHApY>KeHUs, UACHTUDUKALMY, (PUIbTpauu M
COPTUPOBKU aBapUMHBIX W JIPYTUX COOBITHH, CBA3AHHBIX C KOHTPOJIUPYEMBIM
TEXHOJIOTUYECKUM MPOLIECCOM U COCTOsTHUEM TexHuueckux cpeacts ACY TIIL

SABnsercs HabopoMm IPOrPaMMHBIX KOMITOHEHTOB,
[pPEIHA3HAYECHHBIX Ui OOHApY’>KEHHs AaBapHMHBIX COOBITUM, ONOBEILECHUS
OMEepaTUBHOrO MEPCOHaNa, MpUeMa MOJITBEPKACHUN BOCIPUATUS MHGOPMAIIH
00 aBapuiiHBIX COOBITHSIX M perucTpauuu uHbopmauuu o0 aBapusix B 0aze
JTAaHHBIX.

OcHOBHBIE (PYHKIIMOHAJIHBIE BO3MOXHOCTH TOJICUCTEMbI aBaPUIA:

e OOHapy)XeHuE aBapUMHBIX COOBITUM IO MHOXECTBY HPHU3HAKOB M
KpUTEPHUEB, HACTPAUBAEMBIX I10JIB30BATEIIEM

o Ilepenaua mubopmamu 00 OOHAPYKEHHBIX aBaAPHUSIX KIMEHTCKUM
NPUWIOKEHUSM, PACIIOJIOKEHHBIM Ha pa3HbIX Yy3JaX JIOKAJIbHOW WIH
TJI00AJTBHON CETH

e [lpocroe omoBemieHue mnepcoHana o0 OOHAPYKEHHBIX aBAPHIHBIX
COOBITHSIX MyTEM MPEPBIBUCTOrO O0TOOpakeHUs: HHPpopMaluu 00 aBapuu
Y 3BYKOBOT'O CHTHaja

e ['onmocoBoe omoBemieHne nepconana o0 0OHAPYKEHHBIX aBaAPHIHBIX

cuTyanusx*
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e OmnoBenieHWe IepcoHana IIyTEM aBTOMATUYECKOTO JI03BOHA MO
KOMMYTHPYEMBIM KaHaJlaM CBSI3M C Tepedadel cooOmeHuit o0
aBapUIHBIX COOBITUSX M TPUEMOM MOATBEPKICHUN BOCIPHUATUS OT
OTBETCTBEHHBIX JIHUIL*

e [lepcoHaibHOE IUTAHUPOBAHHUE OMNOBEIICHUS I MNPUBJICYCHHUS K
MEpPONPUATUAM IO YCTPAHEHUIO AaBAPUMHONW CHUTyallMH  TOJIBKO
JIeKYPHOTro mepcoHaia’™

e AHanu3 aBapuiHBIX COOBITUA W JCHUCTBUH OTBETCTBEHHOI'O
nepcoHasna

e OObeaMHEHHE BCEX AaBapUMHBIX COOBITUA U  TMOATBEPKICHUMN
BOCIIPUSTUS CUCTEMHBIX COOOILEHHWN OTBETCTBEHHBIM IE€PCOHAIIOM B
CBOJIKU aBAPUITHBIX COOBITHI

e OrobOpakeHue BCIIOMOTATEIbHON HH(POPMALUKU ISl  aBapUHHBIX
COOBITHH, MO3BOJISAIOIIECH JIOKAJIU30BaTh U YCTPAHUTh IPUYNHBI aBaApUU

e CBsi3p C ammapaTHBIMH CPEJICTBAMHU CHCTEMBbI 4epe3 HHTep(dench
OPC

e Bo3moxHOCTh 3amycka cepBepa OOHapy>KEHHsI aBaphil B KayecTBE
ciryx0b1 Windows NT

e BosmoxxHocTh 3anucu nHpopmaiuu o coobITUAX B )xypHan Windows
NT

e MoiHoe CpeAcTBO KOH(PUTYPUPOBAHHUS NPU3HAKOB aBapHIHBIX
COOBITHIA

o VYmpapustomuid sinemMeHT ActiveX MpocMoTpa TEKYIIUX aBapHHBIX
COOBITUI

e Vmpapusrowmuii anemMeHT ActiveX npocMoTpa apXxuBa COOBITHIA

e Bcrpoennas cpenia pelakTUpOBaHUs ClIeHApHBIX mpoieayp Microsoft

Visual Basic for Applications 5.0
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CocrostHue TpeBoru, B JanbHeillem anapMm (Alarm) - 370 HeKoTOpoOe
cooO1eHue, npeaynpexaaroniee oneparopa 0 BOSHUKHOBEHUH OIpPEIEICHHON
CUTyallud, KOTOpasi MOYKET MPUBECTU K CEPHE3HBIM IOCIEACTBUAM, U MOTOMY
TpeOyroriee ero BHHUMAaHUSI, a 4acTo u BMEIIIATEJIbCTRA.
A mpuHsUI - U otniepaTop coodienue 06 anapme? UToObI CHATH 3T COMHEHUS,
B CHCTeMax VIPaBJICHUS MPUHATO pa3ivyaTh HEMOATBEPKACHHBIE U
NOATBEPKACHHBIE agapMbl. AJlapM Ha3bIBa€TCs MOATBEPAKIAEHHBIM IOCIE TOrO,
KaK oIeparop oTpearupoBai Ha coobOuienue o0 amapme. [Jo storo amapm
OCTaBaJICA B COCTOSIHUU HEMOJATBEPKIECHHOTO.

Hapsany c¢ amapmamu B SCADA - cuctemMax CyIIECTBYET IOHATHE
coObITuii. COOBITUS TPEACTABISAIOT COOON OOBIYHBIE CTATYCHBIE COOOIIEHUS
CHUCTEMBbI U He TpeOyIoT peakuuu omeparopa. OOBIYHO COOBITHE TEHEPUPYETCS
Py BO3HUKHOBEHUU B CHUCTEME OIPEACIICHHBIX YCIOBUU (TUIA PETUCTPALUH
oreparopa B CUCTEME).

Ot »ddexTuBHOCTH TOJICHUCTEMBI  alapMOB  3aBUCUT  CKOPOCTh
UACHTU(GUKAIIMK ~ HEHCIPABHOCTH,  BO3HUKIIEW B CHCTEME,  WJIH
TEXHOJIOTUYECKOTO IMapaMeTpa, BBIIIEANIETO 33 YCTAaHOBJICHHBIE PErIaMeHTOM
rpaHuibl. bBBICTpOAEUCTBME H  HAJACKHOCTH 3TOM  IOJCUCTEMBI  MOTYT
CYIIECTBEHHO COKPATUTh BPEMSI MPOCTOS TEXHOJOTHYECKOrOo O0OpYIOBaHMS.
Hampumep, ecnu omeparop HE MOIYyYUT BOBpeMs HH(POPMAIMIO O TOM, UYTO
JBUraTellb Hacoca IMEpEerpescs, 3TO MOXKET NPUBECTH B JIyYLIEM CiIydae K
BBIXOJ1y HAcOCa U3 CTPOs, a TO U K KPYITHOU aBapuu.

[IpuunHbBI, BBI3BIBAIONIME COCTOSHUE anapMa, MOTYT OBITh CaMbIMU
pasubeiMu. HewucnpaBHOCT MOXeT BO3HUKHYTh B camoi SCADA-cucreme, B
KOHTpOJUIepax, KaHajaaxX CBSI3U, B TEXHOJOTHYECKOM O00OpyAoBaHUU. MoOKeT
BBIUTU U3 CTPOSl JATYMK WM  HApylWIaTcsi €ro  METPOJIOTMYECKHE
xapakTtepucTuku. [lapamMeTpbl TEXHOJOTMUYECKOTO MpoIllecca MOTYT BBIUTHU 3a

I'paHubl, YCTAHOBJICHHBIC PCTIIAMCHTOM U T.H.
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[Toacucrema aiapMoB - 3TO 00s13aTeNbHBIN KOMIIOHEHT 000l SCADA -
cucrembl. Ho Bo3MoOkHOCTH nojicucteM anapmoB pazinuHbix SCADA - cucrew,
BEpOSTHO, pa3Hble. C Apyroil CTOPOHBI, KOT/Ia peYb UJET O TUIIAX aJapMOB, TO
Bce SCADA - cucteMbl NOJAEPKUBAIOT TAKUE TUIIBI aJapMOB, KaK JTUCKPETHBIE
Y aHAJIOTOBBIE.

Jluckpemnvle anapmel CcpabaThIBAIOT MPU HM3MEHEHUH COCTOSIHUS
TUCKpeTHON miepemeHHOM. [lpu »TOoM ana cpabaThiBaHUs ajlapMa MOXHO
ucroiab3oBath Jdt000e 3 AByXx coctosauii: TRUE / ON (1) unu FALSE / OFF
(0). ITo ymonuanuio IUCKpETHBINA anapM MoxkeT cpadbarbiBath Ha ON wim OFF,
B 3aBUCHUMOCTH OT KOHKpeTHO SCADA - cuctemsl.

Ananozoevie anapmur 0a3UpPyOTCS Ha aHAIMW3€ BbIXOJA 3HAYEHUU
NIEPEMEHHOM 3a yKa3aHHbIE BEPXHHUE U HUKHHUE MPEAEIbl. AHAIOTOBBIE aJlapMBI
MOTYT OBITh 33JIaHbl B HECKOJIbKUX KOMOMHAIUSX

e High u High High (BepxHuii u BbIllle BEpXHEro0);

e Low u Low Low (HM»XHUIA U HIXKE HIDKHETO);

e Deviation (OTKJIOHEHHE OT HOPMBI);

e Rate of Change - ROC (ckopocTh U3BMEHEHHS).

® U3MCHEHUS).

Anmapmet  High u High High cpabGarsiBatoTr 1pu  IOCTHKEHHH
MEePEMEHHOM 3aJlaHHBIX Ui Kaxjoro amapma mpenenoB (High Alarm, High
High Alarm). JIns Beixoma mepemenHoil u3 cocrostaus amapma (High u High
High) neoOxomumo, 4YTOOBI €€ 3HAYEHHWE CTaJ0 MEHbBIIE TOPOTOBOTO Ha
BEJIMYMHY, Ha3bIBa€MYI0 30HON HeuyBcTBUTENbHOCTH (Deadband). Ananornuno

MOXHO UHTEpIpeTUpoBaTh anapmsel Tuna Lo u LoLo.

Bce BbIIIEU3I0KEHHOE CIPaBEIJIMBO W Uil ajlapMa Tuma Deviation,
TOJIBKO pe4Yb B ITOM CiIydae HAeT 00 OTKJIOHCHHH 3HAYCHHUS IEPEMEHHON OT

3alaHHOr0 3HaueHus (Setpoint), mpuueM 5TO 3aJaHHOE 3HAYEHUE B XOJIC
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TEXHOJIOTUYECKOT0 TMpollecca MOXKET M3MEHSIThCA JUOO OIepaTopomM, Ju0o
IporpaMMHO (aBTOMAaTHYECKH). AjapMm cpaboTaeT MNpu BBIXOAEC 3HAYCHUS
NEePEeMEHHOM 3a TPaHUIly NPEeIbHO TOMYCTUMOIO OTKIOHEHHUSI.

Anmapmer tima ROC cpabaTpiBarOT, KOTrja CKOPOCTh HM3MEHCHUS
nmapamMeTpa CTaHOBHUTCS Ooiibllie mpeAesnbHo ponmyctumoid. llonstue '"3oHa
HeuyBcTBUTENBHOCTH" (Deadband) k amapmam 3TOoro Tuma HE OPUMEHSETCS.
Kaxnomy amapmy B SCADA cOOTBETCTBYET HEKOTOpas BEJIMYMHA, HAa3bIBacMas
IPUOPUTETOM ajlapMa. ODTOT NPHUOPUTET XapaKTepU3yeT BaKHOCTh JaHHOTO
alapMa YW npuHUMaeT 3HadeHus or 1 o 999 (mambomnee cepbe3Hble anapmbl
uMeroT puoputet 1). Opranu3oBaB HECKOJIBKO JIMANa30HOB 3HAYCHUN U CBS3aB
alapMbl C KaXXJbIM JUANa30HOM, MOXXHO JOCTaTOYHO JIETKO OT(HUILTPOBATH
KPUTHUYECKUE alapMbl OT HEKPUTHYECKUX. BhIMoMHEHHEe aHUMaIMOHHBIX
GyHKUMNA, CKPUIITOB MOATBEPKACHUS, MeYaTh U MPOCMOTP MH(POPMALIUU TAKKE
MOTYT 3aBUCETh OT PUOPUTETOB.

[Ipu ompenesieHMM NEPEMEHHBIX U YCIOBUM BO3HUKHOBEHHS aJIapMOB
KOKIBIM M3 HHUX MOXET CBSA3BIBATHCS C ONPENEJICHHBIM JIMAlla30HOM IIpH
yKa3aHUM MPUOPUTETA U3 3TOro Auanazona. OnpenenuB ypOBHU MPUOPUTETOB,
MOJIb30BATENIb MOJYYaeT BO3MOXKHOCTb IPOCMOTPAa M MEYaTH TEX alapMOB,
KOTOPbIE UHTEPECYIOT €ro B TEKYIUH MOMEHT

s orobpaxenuss uHpOpManud 00 aBapUHAHBIX CHUTYyalHsIX WIA
coopiTusix B SCADA-cucremMax mpeayCMOTPEHBI JBa TUIAa OOBEKTOB (OKOH):
Alarm Summary (texkymue amapmbl) U Alarm History (apxuBHasi cBonKa
aJapMoOB).

C nomoipio 00bekTa "Tekyiiue atapMbl' Ha SKpaH AUCIUICS BHIBOJIUTCS
uH(pOpMAITUS TOIBKO O TEKYIIUX TMOATBEPXKICHHBIX WM HEMOATBEPKICHHBIX
aBapHUilHBIX cUTyalusX. B ciaydyae Bo3Bpara cUTyallud B HOPMaJIbHOE COCTOSIHUE
3aIMCh O HEM MCUYe3aeT U3 TEKyLIeH aBapuUHON CBOJKMU.

C mnomomplo o0bekTa "ApxWBHAs CBOJKa ajgapMoB" Ha auCIIIEH

BBIBOJATCA JaHHBIC 00 aBapHﬁHBIX CUTyalusax HWiIn CO6I)ITPI$IX, BKJIIO4as
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KOJIMYECTBO YK€ MPOU3OIICANINX aBAPUUHBIX CUTYallMid JAHHOTO THUIIA, BpEeMS
MOITBEPIKICHUS, BPEMS BO3BpaTa B HOPMAIBHOE COCTOSIHHE.

OcCHOBHBIE MOHATHSA KypHaJa TPEBOT.

CocTostHME TPEBOTH - 3TO HEKOTOPOE COOOLIEHUE, MPeaylpeKIaoee
omeparopa O BO3HMKHOBEHHH OIPEJCICHHOW CHTyallud, KOTOpas MOXKET
MPUBECTH K CEPbE3HBIM MOCIEICTBUAM, U IOTOMY TpeOyrolliee ero BHUMaHus, a
4acTO U BMEIIATEIhCTBA.

CoObITHSI TIPEACTABISAIOT COOOW OOBIUHBIE CTAaTyCHbIE COOOIICHUS
CUCTEMBI U HE TpeOYIOT peakuuu omepatopa. OOBIYHO COOBITHE TEHEPUPYETCS
Ipy BO3HUKHOBEHHMM B CHCTEME ONPEIEIECHHBIX YCIOBHHA (perucTpamus
oreparopa B CUCTEME, 3a/IBUKKA OTKPBLIACH/3aKPhLIACS).

B kypHaime TpeBOr TPHUHATO pa3dMYaTh  HEMOATBEPKICHHBIC
(HEKBUTUPOBAHHBIE) U TIOJTBEPXkACHHbIC (KBUTUPOBAHHBIE) TPEBOTH. TpeBora
Ha3bIBAETCS TMOATBEPXKIECHHOM IOCJIE€ TOro, KaKk OMepaTop OTpearupoBajl Ha
coobmienne o TpeBore. Jlo ATOrO TpeBora ocTaBaliaCb B  COCTOSTHUU
HEMOATBEPKICHHOM.

Jnsa orobpaxenuss uHpoOpManud 00 aBapUHAHBIX CHUTYalHsIX WIA
coObiTusix B APM pa3zpabotaHo aBa Tuma >KypHaJIOB: Tekymiwe TpPeBOTH H
O6mias cBojka TpeBor. s peanuzanuu 3TUX KypHAIOB UCIIOIb30BAJICS OJIUH U
TOT k€ 00BeKT - “Alarm Summery” (”CBonka TpeBor”).

B APM peanu3oBaHo JiBa TUIIA JKypHAJIA JI CICAYIOMIUX LEJIeH:

1 Kypnan “Tekymue TpeBoru” oToOpakaeTcsi Ha BCEX MHEMOCXEMax,
MOPTOMY OH JIOJDKEH 3aHMMaTh KaK MOXKHO MeEHbIIe paboyero Mecra,
NPEAYCMOTPEHHOTO IS  OTOOPaXKEHHS TEXHOJIOTMYECKOro mpolecca, Hu
UH()OPMHUPOBATH TOIHKO O TEKYITUX TPEBOTAX.

2 Jlnsa uH(pOpMUpPOBaHUS OllepaTopa Kak O TPEBOrax, TaKk M TEKYLIUX
COOBITUSIX CITYKUT KypHal “O01as cBojka TpeBor’” (cMoTpeTh B 5.6.2).

Kypnan “Tekyume TpeBOrH” CHYKUAT IS OTOOPaKEHUS TEKYIIUX

TpeBOr B cucteme (pucyHoK 5.6). OH Bcerjia BHIBOJUTCSI HA dKpaHe, TaK Kak B
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CUCTCMC VYIIPABJICHHA OYCHb BaXHO BOBPCMA YBHACTL H OTpCarupoBaTb Ha

TPEBOTY.

Time Last Status | Yalue Description

¥ 17:53:15,140 18:19:06,090 PN_E1/2_LT222 HI 43,35 Ypoeens B ppeHaxHod emkcAlarmPN

Tatal Alarmz: 46 |Filler: uli} |S|:|rl: Time Last, Dezcending | Run

Pucynok 4.4 - XXypnan “Texkymue tpeBorun”

Hacrpoiiku xypnaia tpeBor B SCADA — cucteme iFix 2.6 1mo3BoJstOT
BbIOpaTh 15 WHGOPMAIMOHHBIX KOJIOHOK, HO TIOCTE HW3Y4YEHUS Ha3HA4YCHMUS
KaKJI0 U3 HUX, ObLTM BEIOpAHbI caMble HEOOXOUMBIE:

e “Ack” (“KButrupoBanue”) — oTOOpa)kaeT COCTOSSHUE TpPEBOTH:
NOATBEPKACHA WK HE MOATBEpkKAeHa. TpeBora NoATBEPKI€HA, €CIIU HAPOTHUB
Hee B KoyoHke “Ack” crout ramouka. [TogTBepauTh TpEBOrY MOXKHO JIBOMHBIM
HIEJTYKOM Ha COOTBETCTBYIOIIEH cTpoke. B ciydae Bo3Bpara 3HayYeHUS B
HOPMAaJIbHOE COCTOSIHUE 3aUCh O TPEBOT'€ UCUE3AET U3 JKypHAaJa.

e “Time In” (“Bpems mosBiIeHHs”) — cooOmaer o BpeMEHU
BO3HUKHOBEHUS TPEBOTH.

e "Time Last” (“Ilocmemnee Bpems’) — cooOmaer BpeMs
BO3BpAILIEHUs 3HAUECHUSI TapaMeTpa B HOPMAJIbHOE COCTOSIHUE.

e “Tagname” (“Umsa Ttera”) — comep>KUT UMs Tera, 3HaYCHUE
KOTOPOTO B JJAHHBI MOMEHT JIOCTHUIJIA OJTHOT'O U3 TOPOrOB CUTHATU3AIINHY.

o Status” (“CocrostHue”) — oToOpakaeT MOPOr CUTHAIM3AIUU
(Tabnuia 5.5), B KOTOPOM Ha JIaHHBIM MOMEHT HaXOJIUTCS 3HAUYECHUE TETa.

Tabnuma 5.5 — Tunel MOPOTOB CUTHATIM3ALIUU

[Toporu

CUTHAJIA3a IIpeneinsl

107051

L MunuManbHbINA
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MuHuManbHO—

LL
aBapUITHBIN

H MakcumanbHbIN
MaxkcumanbHO -

HH
aBapUITHBIN

e ’Value”  (“3nmauenue”) —  oToOpakaeT  TeKyllee  3HAUYCHUE

COOTBETCTBYIOILIETO TEra.

¢ "Description” ("Omnucanue”) — COAEPKUT OINMUCAHUE TPEBOTH, KPATKO
MOSICHSIIOIIIEE YTO MPOU3OIILIO.

e “Area” (“30Ha TpeBOru”) — 0TOOpaXkaeT UM IPYIIIbl TPEBOT, K KOTOPOM
MPUHA]JIEKUT CTeHEPUPOBaHHAs TPEBOTa.

SCADA-cuctemMa HUCIOIb3yeT HACTPAUBAEMYIO KOH(MHUTYpaIUi0 CUCTEMBI
TPEBOI, OCHOBAaHHYK) Ha 30HAX TPEBOI, MPEACTABISAIOIUX  COO0H
TEXHOJIOTUYECKHE WM (PYHKIIMOHAIBHBIE Y4YacTKH TMpou3BoiacTBa. [is
pa3pabatsiBaeMoro APM co3aaHbl clieyrolue 30Hbl TPEBOT, pa30UThie HA JBE
TPYIIIIBL:

1 TTo TexHosormyeckomy npunHiumny: AlarmSmith, AlarmMN, AlarmPN,
AlarmRP — 30HbI TpeBOT KaX 01 YaCTHOM MHEMOCXEMBI.

2 Ilo ¢yukmumonansHomy mpuHiuny: AlarmH31, AlarmH32, AlarmH33,
AlarmH21, AlarmH22, AlarmH23 — 30HBI TpeBOr MAaruCTpaJbHBIX U
HOJNOPHBIX HACOCOB.

Jis  uHpOpMUpOBaHUS oOmeparopa O HACTPOMKax CIYXKUT I0Jioca
COCTOSIHMM, pPAcCIlOJIOKEHHAsi B HIDKHEHM 4acTu KypHana. B Hell BBIBOOMUTCA
cienymolee: oOIlee YUCIO HEKBUTHPOBAHHBIX TPEBOI Ha JaHHBIH MOMEHT,
ycioBue (puiabTpanuu TpeBOr (T. €. TPEBOT'M KaKUX 30H BBIBOJIATCA B JTAHHOM
KypHaJe), yCIOBHE COPTHUPOBKH TPEBOI (COPTHUPOBKA MO BPEMEHH, IO UMEHHU
Tera u T. 1., @ TaK e COPTHUPOBKA 110 BO3PACTAHUIO U MO YOBIBAHHUIO), PEKUM

xypHana: Run (Paboraer), Paus (I1ay3a).
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Jliist Gosnbliel HHPOPMATUBHOCTHU ONEepaTopa O TEKYUIUX TPEBOIrax MPUHSTA
cieayronias LBETOBAsl MOJIUTUKA: BCE HEKBUTHUPOBAHHBIE TPEBOTM B KypHAJIE
0TOOpaXKaroTCsl KPACHBIM IIBETOM; KBUTHUPOBAHHBIE TPEBOI'M NMPUHUMAIOT I[BET

COIJIACHO PUCYHKY 5.7.

- HOpRIATIBHOE COCTOAHNE

- MAKCHMATEHO, WMHMMATEHS - EBE.prﬂ:iHOe

LO, HI - MAKCHMATEHO &/ MHHMIMATTEHOS

Pucynok 5.7 — IIBeToBast nONUTHKA, IPUHSTAS B )KypHAJE TPEBOT

4.8.4 BcrpoenHble s3bIkM nporpammupoBaHus B SCADA-

CucremMax

bonpmmacTBO SCADA-CHCTEM HMMEIOT BCTPOECHHBIE SI3BIKM BBICOKOTO
ypoBHsi, Basic-momoOHbIe S3bIKM, TO3BOJSIONIME T€HEPUPOBATh aJEKBATHYIO
peakiMio Ha COOBITHA, CBA3aHHBIE C W3MECHEHHEM 3HAYCHHS IEPEMEHHOM,
BBINIOJIHEHUEM  HEKOTOPOro  JIOTMYECKOrO0  YCJIOBHS,  MCIOJIb30BAHHEM
KOMOWHAIIMK KJIABHUI, a TaKXe peanm3anueldl HEKOToporo ¢parmMeHra c
3aIaHHOM YaCTOTOW OTHOCUTEIBHO BCETO MPUIIOKEHHS WM OTJIEIbHOIO OKHA.

BcTpoeHHbIE A3BIKH POrpaMMUpOBaHus - MouiHoe cpenctso SCADA -
CUCTEM, IIPEIOCTABJISIONIEe Pa3pad0TYNKy THOKUI HHCTPYMEHT JIJisi pa3paboTKH
cinoxubix npwioxkenuit. [lepeie Bepcun SCADA - cucrtem aub00 HE HUMENH
MOJOOHBIX SI3BIKOB, JIMOO OSTH S3BIKM PEATM30BBIBAIM HEOOTraThlii HaOOP
¢bynkuuii. B coBpemennsix Bepcusix SCADA - cucreM ¢yHKIHOHATBHBIC
BO3MOKHOCTH SI3bIKOB CTAHOBSTCS CYIIIECTBEHHO Ooraue. SIBHO BBIIEISIOTCS /1B

nmoaxonaa:
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e OpueHTtanusi  BCTPOCHHBIX  S3BIKOB  NPOrPAaMMHUPOBAaHMS ~ Ha
TeXHOJIOTOB. (DYHKIIMM B TaKMX S3bIKaX SIBISIOTCS BBICOKOYPOBHEBBIMHU, HE
TpeOYIOIUMU TMPOPECCUOHANIBHBIX HABBIKOB IMPOTPAMMHUPOBAHUS TPU  HUX
ucrnonb3oBaHuu. KonwuecTtBo Takux QyHKOHMA B 0a30BBIX MOCTaBKax He
UCUUCIISICTCSI COTHSIMH, XOTS CYIIECTBYIOT CBOOOJHO pacHpoCTpaHseMble
OMOJIMOTEKHU JOTOJHUTEIBHBIX (DYHKITUH.

e OpueHTauuss Ha CHCTEMHOTO HHTErparopa. B atom cimydae B
Ka4yeCTBE SI3bIKOB Yallle BCEro UCIOJb3YI0TCs VBasic - mo100HbIe SI3bIKH.

B kaxaoMm s3bike JomyckaeTcs paciidpeHue Habopa (yskiuii. B
A3BIKaX, OPHUEHTHPOBAHHBIX HAa TEXHOJOIOB, 3TO PACHIMPEHUE TOCTUTAETCS C
MOMOIIBI0  JOTIOMHUTENBHBIX ~ HHCTpyMeHTanbHBIX  cpenactB  (Toolkits).
Pa3paboTka JOTOJIHUTEBHBIX byHKINN BBITIOJTHSCTCSI OOBIYHO
IpOrpaMMUCTaMH - IPO(ECCHOHATIAMH.

Pa3paboTka HOBBIX (GYHKUMIA MPU BTOPOM TMOJXOJIE BBINOJIHSAETCA

O0OBIYHO pa3padOTUYMKAMHM TPWIOKEHUH (KaKk W B TPATUIIMOHHBIX S3BIKAX
pOrpaMMHUPOBAHUA).
[TonHoTa ucnosib30BaHUSI BO3MOKHOCTEW BCTPOCHHBIX SI3bIKOB (OCOOEHHO MpHU
BTOPOM TMOAX0/e) TpeOyeT COOTBETCTBYIOIIETO YPOBHS KBaTH(PUKAIIUU
pa3paboTynka, €Ciau, KOHEYHO, B 3TOM €CTh HE00XOoauMOCTh. TpeOoBaHMS
3aJlaud MOTYT OBITh HE CTOJb BBICOKUMH, YTOOBI MPUMEHSITH BCHO 'MOIIb"
BCTPOEHHOTO fA3BIKA.

Bo Bcex si3plkax QyHKIMM pa3AesissioTcsl Ha TPYMIbl, YacTh U3 KOTOPbIX
MPUCYTCTBYET MPAKTHUYECKH BO BCEX S3bIKAaX: MaTeMaTH4ecKue (QyHKITUH,
dbynkuuu padbotsl co ctpokamu, ooMen o SQL , DDE - oOmen u T. 1.

B  paspabareiBaecMOM  TPHIOXKEHHHW  CO3MAIOTCS  MPOTPaMMHBIE
(dparMeHTBl, COCTOALIME U3 ONEepaTOpoB W (PYHKIMHA S3bIKA, KOTOPHIC
BBITIOJIHAIOT HEKOTOPYIO MOCIEAOBATEIbHOCTh NEUCTBUM. DTH MPOrpaMMHBIE
(dparMeHTbl CBS3BIBAIOTCS C PAa3HOOOPA3HbIMU COOBITUAMH B TPHIIOKEHHH,

TaKMMH KdK HaAXXAaTHUC KHOIIKHM, OTKPBITHC OKHAQA, BBIIIOJIHCHHUC JIOTHYCCKOI'O
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ycioBus (a +b > c¢). Kaxnoe u3 coObiTuil accomuupyercs ¢ rpaduyeckum
00BEKTOM, OKHOM, TallMEpOM, OTKpBITHEM/ 3aKpbelTHeM mpuioxeHus. Korna
NPUIOKEHUE COJIEP)KUT COTHU OKOH, TBICSUYM PaA3IMYHBIX TIpauuecKux
O0OBEKTOB, a C Ka)¥JbIM M3 HHUX CBA3aHO HECKOJBKO COOBITHH, B MPUIIOKECHHUH
MOkeT "paboTarh" OrpoMHOE KOJMYECTBO OTIEIBHBIX IMPOTPAMMHBIX
¢parmenToB. Benrka BepOATHOCTh UX "0OJHOBPEMEHHOM" aKTUBU3AIUY.

Kaxnas w3 QyHKuMiAi BO BCTPOCHHOM SI3bIKE BBINOJHSIETCS B
CUHXPOHHOM WJIM ACUHXPOHHOM peXuMe. B CHHXPOHHOM peKHME BBIIIOJHEHUE
cinenyromeid (yHKIMM HE HAYMHAETCS A0 TeX IOp, MOKA HE 3aBEPILUIIOCH
UCTIOJIHeHHE Tipeapiaymen. [Ipu 3amycke acHHXpOHHOW (DYHKIMH yIpaBiIcHHUE
NEPEXOAUT CICAYIOIIEH, HE TOKUIAACh 3aBEPILICHHS UCIIOTHEHUS MPEbITyIIeH

byHKIIH.
4.8.5 IloacucreMa 3alIUTHI

[Tons3oBatenn APM  pa3neneHsl Ha  IpyNmbl:  ONEPaTopbl U
aJIMUHUCTPATOPbl. BO3MOXXHOCTH ONEpPAaTOPOB B CUCTEMAX YIPABJICHUS JOJKHBI
OBITh OTpaHWYECHBI, YTOOBI OHM HE MOTJM H3MEHSTh KIIOYEBBIX HACTPOECK,
KOTOPBIE MOTYT BBI3BaTh HEKOPPEKTHYIO PAOOTy CHCTEMBI.

AJIMUHUCTpATOp [JOJDKEH HMETh JOCTYH KO BCEM MPUIOKEHUSIM
CUCTEMBI JIJIsl yCTpaHEHUs COOEB B CUCTEME TIPH €€ HEKOPPEKTHOM padoTe.

Ona orpaHM4MBaET JAOCTYM K:

® TPUIOKEHHUSIM CUCTEMBI;
® KPUTHYCCKUM (DYHKIIHSIM TPUIIOKCHHM;
e (aiizam dKpaHOB OIEepaTOPa;

e (OyiokaM 0a3bl JaHHBIX.

B niepByto ouepenp npu pazpadOTKe CTpaTErvu 3allUThl ObLIN CO3aHbI
KOMIIAKTHBIE CIUCKM BXOJa CPyHIl — ONEparop U agMUHUCTpATOp. Takoii

nmoaxoa MHUHHUMHU3HUPYCET KOJIHUYCCTBO pa6OTBI, HGO6XOHHMOﬁ A CO3daHUsA
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CIIMCKOB, U B TO k€ BpeMs obecneunBaeT TMOKocTh U 3P (HeKTUBHOCTh. BMecTo
CO3/IaHUS YETHIPEX OMNEPATOPCKUX CIHCKOB, C KOTOPHIMU ObUIM OBl CBSI3aHBI
OJIHU U T€ K€ DJIEMEHThI MPUIOKEHUs, CO3/1aH OJUH CIUCOK BXO0Ja TPYIIIBI C
ONpEJECICHHBIMA TPUBMUIIETUSIMM W Ha3HAa4yeH 4eTblpeM omeparopam. [l

aJIMUHHUCTpATOpa cPOPMUPOBAH OTIEIHHBIN CIIUCOK BXOA.

ITocne CO3JlaHrs CIIMCKOB BXOJa I'pYyII ObUIM Ha3HA4YEHBbl OCTAJIbHEIE
IMPUBUICTUN WHAUBHUAYAJIbBHBIM CIIMCKaAM BXOJa IIOJIb30BATCIIA. Crmcku BXOJa
IMOJIB30BATCIIsI  ONPCACIIAIOT 3allMIICHHBIC 30HBLI, CIHWCKKM BXOJAd TIpPYyIIl H

9JICMCHTBI IPHUIJIIOKCHHA, JOCTYITHBIC OTACIIbHBIM I1OJIB30BATCIIAM.

Oneparopsl BXOJSAT B CHCTEMY BPYYHYIO, HCIOJIb3Yysl CIHEHUATbHYIO
nporpammy Login (Bxon). /[lanHas nporpamma MO3BOJISIET MOJIb30BATEISIM

BBCCTHU UX BXOJHBIC UMCHA U ITIAPOJIH.

[Iporpamma Login maeT BO3MOXHOCTH cJedaTh TPU  TOMBITKU
IIPaBUJIBHOIO BBOJA BXOJHOTO MMEHM u mapons. [locne Tperen HeynmadyHoOMU
noneITKU mporpamMma Login 3akpbeiBaetcs. l[lonb3oBarenn MOTYT MBITAThCA
BOWTHU B CUCTEMY, IIepe3aycTuB nmporpammy Login.

B SCADA-cucreme BeaeTcsi KOHTPOJIbHBIN )KypHAaJI 3alllUThl, B KOTOPOM
3aIUCBHIBAIOTCA CBEACHUSA O KaXXJOW MONBITKE BXOJa. UYuTas KOHTPOJBbHBIM
KypHaJI MOKHO y3HATh:

® KTO BXOJWJ B CUCTEMY U BBIXOJWII U3 HEE;
e KOrja Omeparopy He yAalloCh 3aBEPIUUTH MPOLECC BXOJa B

CUCTEMY;

® KOrja KTO-TMOO TBITAJCS TMOJIYYUTh JOCTYN K DJIEMEHTY

IMPUIJIOKCHUA, OJIA KOTOPOTO OH HC UMCIJI HpHBHHCFHﬁ.
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5 IlpoOgembl pacnpeaejieHHbIX NMPOU3BOJACTB, peniaeMble ¢ MOMOIIBIO
ACYTII

5.1.1 [Jdocruxenue makcumajabHoro KIIJ[ npoussoacrsa

3amaya BBIpaXKaeTcs Kak MOBBIIEHUWE O00bEeMa BBITYCKAEMOU
OPOAYKIMM, WU J00bYa M TOCTaBKa MAaKCUMAJIbHOTO 00bEeMa ChIPbS C
MUHUMaJIbHBIMU 3aTpaTaMu(CHUKEHHE cebecTouMOoCTH IPOLYKIUH,
yMmeHblieHue noreps). I[lytu pemienus, peaninsyemsie ¢ nomoupo ACYTII:

- ONTUMU3ALMS TEXHOJIOIMYECKOr0 MPOLECCa M YYacTBYIOLIETO B HEM
o0Opy/sOBaHus, HAa OCHOBAaHMU AaHAJIM3a HAKOIJICHHOW HH(pOpManuu o
TEXHOJIOTMYECKOM MPOLIECCE.

OCHOBBIBasICh Ha aHAIM3€ UH(POPMALIMU O XOJI€ TEXHOJIOTHYECKOTO
npouecca, aBTOMAaTU3UPOBAaHHAs CUCTEMA JOJDKHA IIPOrHO3MPOBATh  €ro
JajbHENIIee [IOBECHHUE, [IPOU3BOAUTH HaCTPOMKY [1apamMeTpoB
TEXHOJIOTHYECKOI0 IPOLEcCa CAMOCTOSITENbHO WIIM BbIAABAaTH PEKOMEHAALMU
oOcimyKHuBaroLieMy NepcoHany i fqoctmxkenuss makcumanbHoro KIIJ[ pabotsr

MIPOU3BO/ICTBA.

5.1.2 IloBbllIeHHE Ka4eCTBA BbIIYCKAEeMOM NMPOAYKIHH

Jns perieHust 3TOM 3aaud HEOOXOJIMMO TMOBBIIICHUE TOYHOCTH

KOHTPOJISI U YIpaBlEHUS OOBEKTaAMH, BHEAPEHUE MATEMATHYECKHUX METOJOB
ONTUMM3ALMU U T.J.

(ctabunu3zanusi MapamMeTpoOB BXOJHBIX IMOTOKOB; IMOJTYYECHHE 3aJaHHBIX

MapaMeTPOB BBIXOJHBIX MPOIYKTOB; ONTUMHU3AIMUS peKuMa pabOThl 00BEKTa,;

COrJIaCOBaHUE PEKUMOB PabOThI 00OPYAOBaHUS)
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5.1.3 OOecneuyenue HA/IeKHOTO0 (GyHKUMOHMPOBAHMS
MPOU3BOACTBA - MpeIOTBpPALlEHHE ABapUii M HEIITATHBIX

CUTYAIUl.

OcHOBBIBasICh Ha pe3yibTaTax aHajlu3a pabdoTbl 000pYJIOBaHUA,
aBTOMAaTHU3MPOBAHHASI CHCTEMa JOJDKHA MPOTHO3MPOBATH JAIbHEHIIEE €ro
NIOBEICHUE W CBOCBPEMEHHO W3BENIaTh OOCTYXUBAIOUIMH TIEpCOHAT O
BO3MOXKHBIX aBapUHHBIX CHUTyallMsIX W/WIM HW3MEHATh (DYHKIMOHHUPOBAHUE
TEXHOJIOTMUECKOT0 Tpolecca JUisl NMpeAoTBpalleHus: aBapuil. (obecrieueHue
6e30macHOCTH ero (yHKIIMOHUPOBAHUS )

ABTOMATH3UpOBaHHAs CHCTEMa Ha TMPEANPUATAH TpU3BaHA
OPOJIUTE pecypc 000pyaoBaHus (YBEIUYECHHE MEKPEMOHTHBIX CPOKOB PadOTHI)
3a cyeT (YHKIUH KOHTPOJISI M CBOECBPEMEHHOTO YCTPaHEHHS OTKIOHECHHS B
XapakTepucTHKax ero pabotel. OHa MpU3BaHa CBECTU K MUHUMYMY OCTaHOBKH B
paboTte 00OpyMOBaHUs 32 CUET PAIMOHATIBLHOW OpPraHW3alii TEXHOJOTHYECKHIX
PSKMMOB C YyYeTOM  ONTHUMAJIBbHON 3arpy3Kd BCETr0 TEXHOJIOTHYECKOTO

000pyT0BaHUS.

5.1.4 CHukeHue 3aTpaT Ha O00CIY:KHBAHME TEXHOJOIMYECKOI0

npoiecca.

[Tox naHHBIMU 3aTpaTamMu MOHUMAIOTCS 3aTpaThl HA TEIUIO-, BOJO- U
AIIEKTPOIHEPTUIO, a TAKXKE HA 3apIUIaTy 0OCITYKUBAIOIIETO MepcoHaa.

[lepBass 3agmaua pemaerca ¢ ACYTII myrem crpororo yuera
pacrpeneneHus JaHHOM DJHEPrUM M0 MNPEANPUITHIO(TEXHUYECKUN YueT) B
peanbHOM MaciuTabe BpeMEHH, I ObICTPOTO pearupoOBaHMs HA YCTPAHEHUE €€
yTe€YeK M MOoTepb. 3ajaya ydeTra BKIHOYAaeT B ce0d OlepaTUBHOE
noctpoeHue/GOpMUPOBAHKE  TOJHBIX  TEXHOJOTHUYECKMX M TEXHHUKO-

HYKOHOMHUYECKHX OaJIaHCOB TS JIFOOBIX TEXHOJIOTHYECKUX
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y3JI0B/y4aCTKOB/IIE€XOB c HCIIOJIb30BaHUEM TEXHUKO-2KOHOMUYECKHUX
nokazarened (TOII), Bkiro4ass MpPUBEACHHBIE U YJACIbHBIE MOKA3aTENH
(HampuMep, yJIeJIbHOE SHEPronoTpedIeHue u T.11.); Ha npousBoactse, rae
BHenpeHa u ucnonszyercs ACYTII, 3anelicTBOBaHO MUHUMAJIbHOE KOJIMYECTBO
paOOTHUKOB, HEOOXOJAMMBIX [UIsi TPUHSATHS OINEPATUBHBIX PEIICHUA U
KOPPEKTUPOBKH  QJITOPUTMOB  pabOThl  yOpPaBICHUS  TEXHOJOTMYECKUM

HPOIIECCOM.

5.1.5 IloBbllieHue 0€30MACHOCTH IPOM3BOACTBA H CHHKECHHUE

OTPHULIATEIHLHOTO BJIMSIHUA €r0 HA OKPY/KAIOLIYI0 Cpeay.

- HCKIIOYCHHUC W3 TCXHOJOIMYCCKOro Iponecca «UCIOBCUYCCKOIO»
q)aKTopa )41 OI]IPI6OK, C HUM CBS3aHHBIX,

- MOCTOSIHHBIN KOHTPOJIb IapaMCTpPOB JIA IMMOAACPNKAHUA HX B
3aJaHHBIX IIPCACIaxX M BBIIIOJIHCHHA aBTOMAaTHYCCKHUX 6J'IOKI/Ip0BOK IIPpHU BBIXOZC

napamMeTpoB 3a aBapUHbBIC TTPEIEIbI.

5.1.6 IloBblmenue 3(p)PeKTUBHOCTH MCIOJIb30BAHUS MEPCOHAIA H

obecnieueHue 0os1ee KOMGPOPTHBIX YCIAOBHH €ro TPyAa

- CHW)XKEHHE  TPYNOEMKOCTH  YINpaBIEHUS  TEXHOJIOTHYECKUMHU
poiieccaMu IMyTeM MOJHOM aBTOMATU3allMK IPOU3BOJICTBA;

- obOecrieueHHE€  BO3MOXKHOCTH  JIUCTAHIIMOHHOTO  JIOCTyMa K
TEXHOJIOTUYECKOW HMHGPOpMALMM  CIYXKO JuUcCHeTdYepu3alid U BEAYyILIUX
CICLIMAIIUCTOB [l TNPUHSATUS UMHU OINEPATHUBHBIX PEHICHUH W B3aUMHOIO
dbopMHUpOBaHUS CTPATETMUECKUX MMPOTHO30B U TJIAHOB;

- yIydllleHHWEe YyCJIOBMM  TpyJla IepcoHaja;- UCKJIIOUEHHE
HEOOXOIMMOCTH TOCTOSIHHOTO MPHUCYTCTBHUS OOCTY>KMBAIOIIETO IMEpcoHana Ha

YOAJICHHBIX U OITACHBIX 06’bCKTaX;
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- Oonee »addexTuBHOE HCMOIB30BaHUE pabouyero mnepcoHanra. K
npuMepy, TMpU YCTPAaHCHUM HEMOJAJ0K, OMNHPasICh Ha MPEACTABICHHYIO
CHUCTEeMOW aBTOMaTH3alluu HH(OpMamMu O €€ NpUYUHAX, IS yCTpaHSHUS
HETOJIaJIOK B paboTe MPOM3BOICTBA K MECTY aBapyy HAMPABIISIIOTCS UMEHHO T
CHEIUATNCTBI, KOTOpPhIE MOTYT Cpa3y YCTPAHUTh MPUYUHY. ITOT aCIHEKT
SBIIICTCS HAKOOJIee 3HAYMMBIM JIJIS1 PACTIPECIICHHBIX TPOU3BOJICTB, B KOTOPBIX
Oompiras 4acTh OOBEKTOB TEXHOJIOTMUECKOrO TMpoIecca TEPPUTOPUATHHO

pPacCcpCcaOoTOUYCHA Ha OoJbIIINE pacCTOAHUA.

6 T'aoccapuii

SCADA-cucTemMa - cucrema JUCIIETUYEPCKOro yIpaBjeHUs U cOOpa JaHHBIX.
CreuuanbHoe MpOrpaMMHOE OOecleueHue, pellarllee 3aJadyd BBOJIa-BHIBOAA
uHpopmanmu B cucreme ACY TII, orcnexuBaHue aBapUHBIX U
peaBapuiiHbIX CUTYalluidi, 00pabOTKK U MpPEJICTABIIEHWE Ha IMYJbT OrepaTopa
rpaduueckoii nHGOpPMAIIUK O MPOIECcCe, MOJACPKKU OTYETOB O BBIMOJHEHUU
TEXHOJIOTUYECKOT0 Tporecca. B mupe CylmecTBYIOT MoOpsAliKa JecsATKa
nofoOHBIX  cucteM. Mmerorcss  pa3pabOTYMKU  TaKOro  MPOTPaMMHOTO
oOecrieuenus u B Poccum.

MMI - Man Machine Interface mnu HMI - Human Machine Interface,
Yenmoreko- MamuHHBIN HHTEPGEHC.

OLE for Process Control, OPC - crangapTHbli MEXaHU3M JOCTyNa
MPOrpaMMHBIX MPUIIOKEHUHN K JAHHBIM TEXHOJIOTHYECKOTr0 Ipoiiecca.

OPC B3aumopeicTBHe - OCHOBAHO HA KJIIMEHT cepBepHOU cxeme. OPC kimeHT
(manpumep,SCADA),Bb3bIBas onpeaencHubie pynkiuun oobexra OPC cepepa,
MOJNUCHIBACTCA HA TOJYyYEHHUE OINPEJCICHHBIX J@HHBIX C OIpeAesIeHHON
yacTtoToil.B CBOIO ouepenn,OPC CEpBEP,ONPOCUB dusnueckoe
YCTPONCTBO,BbI3bIBAET U3BECTHbIE (YHKIMH KIMEHTA,yBEAOMIISIA €ro o
MOJIYyYCHUM JaHHBIX W Bpy4yas camu JjaHHbie.Takum o6pazom,mpu OPC
B3aUMOJICHCTBUM MUCHONB3YIOTCS Kak mpsiMble COM BbBI3OBBI (OT KJIMEHTa K
cepBepy),Tak u oopatHsie (callback,oT cepBepa K KIUEHTY).

OPC KIHMEHT - IPUIIOKEHUE, KOTOPOE HUMEET BO3MOXKHOCTH OCYLIECTBIATH
B3aumozencteue ¢ OPC - cepepom.

OPC cepBep - nporpaMMHbBIM MNPOAYKT, BBIMOJHSIOUMNA OOMEH JAHHBIMHU C
TEXHOJIOTUYECKUM IPOIECCOM B pealibHOoM Maciitade BpeMenu. Cepsep OPC
JAOJIZKeH OCYIIECTBIATh Oydepu3aluio JaHHBIX, 3alpalliBaeMbIX pa3InuHbIMU
KJIIMEHTCKUMH TMPUIIOKEHUSIMHU, U ONTUMHU3UPOBATh MX Tepeaady Tak, 4TOObI
KOMMYHHKAIMS ¢ (PU3NUECKUM YCTpOWCTBOM Oblia Hambosee 3¢h(eKTUBHOM.
[Tpu 3ampocax (4TeHUM) nepeaaBaeMbie OT (PU3UYECKOTO YCTPOMCTBA JIaHHBIE
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00bIYHO Oyhepu3yrTCs Il TOr0, YTOOBI 3aTEM CHOBA B ACUHXPOHHOM PEKUME
pactpenensaTbess MEXKIYy pPa3IudYHBIMA KIMCHTCKUMHU TPUIOKEHUSIMH WA
CUMTBHIBATHCSI B CHHXPOHHOM pPEKHMME IIpOrpamMMaMu- KineHTamu. [Ipu BeIBOIE
JAHHBIX (3aMKMCH) YIIpaBJIEHUE Mepeaadeil TaHHbIX Ha (U3UYECKOe YCTPOHUCTBO
M0 3alpocaM COOTBETCTBYIOIIMX KIMEHTCKUX MPUJIOKEHHUH JISKUT B MOJHON
oTBeTcTBeHHOCTHU cepBepa OPC.

AOCOJIIOTHASsE MOTrPelIHOCTL M3MepeHusi - abCoNIOTHAs TMOrPEIIHOCTh
U3MEPEHUS - TIOTPEIIHOCTh U3MEPEHNs, BEIPAKCHHAS B €IMHUIIAX HU3MEPsSEeMOi
BEJTUYHHBI.

Anpecaunms - cioco0 ykazaHusi OObEKTOB B CUCTEME, JIMOO B CETU. AJlpecalius
ompeensieT IMyHKThl OTINPAaBKM W HA3HAYCHUS ITOCHUIAEMBIX COOOIICHUH,
OJIOKOB JaHHBIX, CUTHAJIOB.

Anapm (Alarm) - cocrosiHME TPEBOrM - HEKOTOPOE COOOIIEHUE,
npeaynpexaaIee onepaTopa O BOZHUKHOBEHUU OTPEACIICHHOW CUTYallHH,
KOTOpasi MOKET MPUBECTH K CEPhE3HBIM IMOCIICICTBHUIM, U TTOTOMY TpeOyromiee
€ro BHUMaHHsI, a YaCTO U BMEIIATEIhCTBA

ACKMII- aBTOMaTU3UpPOBAHHBIE CUCTEMBbI MATEPUAILHOIO M KaJICHAAPHOTO
IUTAHUPOBAHUS - TIOMHUMO PacyeTOB JSKOHOMHUYECKOH 3(h(PeKTUBHOCTH,
IpeIHa3HA4YeHbI ISl IUNIAHUPOBAHUS U KOOPIAUHAIIMU PAaOOThI MPEITPUITHS.

ACHM- aBTOMaTU3MPOBAHHASL CUCTEMA HAYUYHBIX UCCIIEIOBAHUM

ACY - ABToMaTu3upoBaHHas CHCTEMA YNPABJIEHUS CUCTEMa YIPABICHUS
NPEANPUITUAMH, YUPEKACHUSIMHU, OTPACISIMU, BEJOMCTBAMH, TOPOACKUM
XO034MCTBOM U T.A. Ha 0a3e HKOHOMHUKO-MAaTEMAaTHUYECKUX METOJOB U CPEACTB
BBIUHCIIUTENLHON TEeXHUKH. B ocHoBe ACY- aBromMaTu3anus pa3iddHbIX
WH()OPMAITMOHHBIX TIPOIIECCOB YIIPABICHUS CO CBEICHHEM K MHUHUMYMY
y4acTusl 4elloBeKa B TPYJOEMKHUX OIepalusx Mo cOopy W IpeaBapUTEIbLHOMN
00pa0oTKe TaHHBIX, HEOOXOUMBIX JIJIS IPUHATUS OKOHUYATEIIbHBIX PEIICHUH.
ACYII - apToMaTu3MpOBaHHAsA CHUCTEMA YIIPABJICHUS MPEANPUATUEM CUCTEMA
yIpaBJEHUs IPOU3BOICTBEHHO-XO3SIIICTBEHHON IESTENBHOCTBIO MPEANPUATHS C
IIMPOKMM  HCHOJIb30BAHUEM  CPEACTB  BBIYMCIUTEIBHOM  TEXHUKU U
KOMILUIEKCHBIM ITPUMEHEHUEM SKOHOMHKO-MAaTEMATHYECKUX METOIOB.
ACVYIIII- ABTOMaTU3MpOBaHHAs CUCTEMa YNPABJICHUS TEXHOJIOTHYECKUM -
YEJIOBEKO-MAIIMHHBIN KOMILIEKC, 00ecreunBaroIIHii yIIpaBJICHUE
TEXHOJIOTUYECKUMH TIPOLIECCAMU HA COBPEMEHHBIX MEXaHU3UPOBAHHBIX U
aBTOMAaTU3MPOBAHHBIX MPOMBILUIEHHBIX HOpeanpustusax. OCHOBHas 1eib
ACVYTII - onTumu3anusi TEXHOJIOTMYECKUX IPOLIECCOB, XapaKTEPU3YIOLIUXCS
OOJIBIIMM YKCIIOM MApaMETPOB U CI0KHOCTHIO AJITOPUTMOB YIPABICHUS.
Bocnipou3sBoauMoCTh HM3MEpPEHHMH- KA4e€CTBO HW3MEPECHUH, OTPaXarollee
OJIM30CTh APYT K APYTy PE3yiabTaTOB U3MEPEHUM, BBINOIHAEMBIX B PA3IMUHBIX
YCIOBHSIX.

Bpemss npeoopazoBanmsi ALl - BpeMs OT MOMEHTa Hayajga HU3MEHEHHS
CUTHaJIa Ha BXOJE MpeoOpa3oBaTessi 10 MOMEHTa YCTAHOBJICHUS BBIXOJIHOM
BEJINYMHBI C 33JIaHHOW MOTPEITHOCTHIO
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I'panyupoBoyHasi XapaKTepUCTHKA - €ICTBA U3BMEPEHUI 3aBUCUMOCTb MEKIY
3HAYEHUSIMH BEJIMYMH HA BBIXOJIE M BXOJE CPEICTBA U3MEPEHMM, COCTABIICHHAS
B BUJIe TabuUIIbl, Tpaduka Wik GOpMyJIb.

JaTtumk -  ycTpoiicTBO, mpeoOpasyromiee  (usmyeckue  mapamerphbl
TEXHOJIOTUYECKOTO TMpOLEcca B DJIEKTPUYECKUE CUTHANbI, MOCTYIMAKOLIUME B
JAJIbHENIIEM Ha KOHTPOJIJIED.

JAuana3zon u3MepeHuil - o0JIacTh 3HAYCHMM W3MEPSEMON BEIUYUHBI, IS
KOTOPOY HOPMHUPOBAHBI IOIIyCKAEMbI€ IIOTPEIIHOCTH CPEACTBA U3MEPEHUN.
HNckaxkeHnst - OTKIOHEHHUS BBIXOJHOTO CHUTHajla ycuiauTens (Wiu Apyroro
PaAMOTEXHUYECKOTO0 YCTPOWCTBA) OT BXOJHOrO, OOYCJIOBJIEHHOTO HaJMYHEM
PEAKTUBHBIX JJIEMEHTOB B TPAKTE NPOXOXKACHUSA CHUTHAJNA, HEIUHEHHOCTHIO
XapaKTEPUCTUKHA YCUJIUTEIIBHBIX JJEMEHTOB M IMACCHUBHBIX KOMIIOHEHT C
HEJIMHEMHBIMH XApAaKTEPUCTUKAMH, & TaKXE€ NOCTOPOHHUMH KOJEOAHUSIMH,
MOPOKJAEMBIMA B YCHWJIATENIE 3a CUYET BHYTPEHHUMX HCTOYHHUKOB WU
NONAJAOIINX B TPAKT BMECTE C YCHIIMBAEMBIM CUTHAJIOM.

Hckpode3onacHas 3jeKTpUYecKasi Helb - DJIEKTPUYECKas LElb, B KOTOPOH
AIIEKTPUYECKUE pa3pslibl, BO3HHUKAIOIIME B CIy4ae KOPOTKOTO 3aMbIKAHUS
MEXIy TPOBOJHUKAMH WJIM HA 3€MJII0, WM MPU OOpHIBE 1IEMH, a TAaKXKe NPH ee
HOpMaJIbHOM paboTe HE MPUBOJAT K BOCIJIAMEHEHHUIO B3PBIBOOIACHON CMECH
BCIIEJICTBHE UX HeaocTaTtouHoM sHepruu. Pernmamentupyerca 'OCT 22782.5-
78.

HMcnotHUTEILHBIA MeXaHU3M - YCTPOMCTBO, MPEeoOpa3yomiee dICKTPUISCKUE
CUTHaJbl B (U3WYECKUE BO3JICHCTBHS, OCYLIECTBISIONIEE YIpaBJICHUE
napaMeTpaMH TEXHOJIOTHYECKOro Ipolecca B aBTOMAaTHYECKOM WIM PYYHOM
pexuMe.

KainOpoBka cpeacrBa H3MepeHUii- COBOKYITHOCTb OIEPALIAN, BBIITOIHAEMBIX
C LEIbI0 ONpEAEcIICHUs MW MOATBEPXKIACHUSA JICHCTBUTEIBHBIX 3HAYCHUU
METPOJIOTUYECKUX XAPAKTEPUCTUK W/WIM TPUTOJAHOCTH K MPUMEHEHHIO
CPEACTBA M3MEPEHUM, HE NOMJIEKAIIETO TOCYJIAPCTBEHHOMY KOHTPOJIIO U
HaJ30py.

KHIInA - KOHTpOJIbHO-U3MEPUTENIbHBIE TPUOOPHI U ABTOMATHKA.

KouTpoJsiep - ycTpoilCTBO, IpEeAHA3HAUYEHHOE JJIsl IOJYYEHHS B PEATBHOM
BpeMeHU HH(OpMAIMU C TaTYUKOB, MPeoOpa3oBaHus €€ U 0OMEeHa C JPYTruMU
KOMIIOHEHTaMU CHUCTEMbl aBTOMATH3alMKU (KOMIIBIOTEP OIEepaTopa, MOHUTOP,
0aza JaHHBIX W T.I.), a TaKXe [ YIPaBICHUS WCIOJHUTEIbHBIMU
MexaHn3sMamu. Panee B Poccum, 10 M3BECTHBIM IIPUYMHAM, IIHUPOKO
VCIIOJIB30BAIMCh KOHTPOJIJIEPHI IPOU3BOACTBA TAKUX 3allaHBIX KOMIIAHUMU, KaK
Siemens, Schneider Electric, Allen Bradly, Pep Modular Computers u ap. B
HocJjieJHEe BpeMs MOSIBISIIOTCA M OTEUECTBEHHbIE MPOU3BOJUTENH TOJIOOHBIX
YCTPOMCTB, CIOCOOHBIX KOHKYPUPOBATh C 3apyO0eKHOM MPOAYKIIHEH.
MaxkpokomaHaa - KOMaH/1a B A3bIKE IPOrpaMMUPOBaHUs (Yallle BCETO B SA3bIKE
accemOiiepa), MO KOTOPOW BBIMIOJHAETCS HEKOTOpas IMOCJIEI0BATEIbHOCTD
JOPYTUX KOMAaHJ.
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MHueMoHM4Yeckass cxemMa (MHEMOCXeMa) - COBOKYIHOCTb CHUTHAJbHBIX
YCTPOMCTB U CUTHAIBHBIX M300paKEHUI 00OpYAOBAHMSI U BHYTPEHHUX CBA3EH
KOHTPOJUPYEMOIO0 OOBEKTa, pa3MEIIaeMbIX Ha JUCHETYEPCKUX IMYJIbTaX,
CIICLMAJIBHBIX TAHENSIX WM BBIIIOJIHEHHBIX HA IEPCOHAJIBbHOM KOMIIBIOTEPE.
OO6ieryaer 3alOMHMHAHHE CTPYKTYpbl OOBEKTa, KOHTPOJIb PEXKHUMOB €ro
JEUCTBUS U yripaBiieHHe uM. [IpruMeHsieTcs Ha TPOMBILIICHHBIX TPEAIPUATUAX,
B DHEPIreTUYECKUX CUCTEMAX U JIp.

Harpy3ka - snexkrpudeckuid mpuOop, BKIIOUEHHBINH Ha BBIXOJE IJICKTPOHHOTO
YCTPOMCTBA.

HapnexHocTb - CBONCTBO M3/IETUI BBITIOJHATH MPEIyCMOTPEHHbIE (DYHKIIMH U
COXpaHATh 3aJaHHbIE NApaMeTpbl B TEUEHUE ONPENEIECHHOTO BPEMEHH IPU
COOTBETCTBYIOIIMX YCIOBHMSX OJKcILlyaTanud. K  OCHOBHBIM  MOHSATHIM
HAJICKHOCTU OTHOCSITCA OTKa3 (HapyuieHue pabdoTOCIOCOOHOIO COCTOSIHUS
00BbEKTa), THTEHCUBHOCTh OTKA30B (CPEAHECTATHCTHUYECKOE YHMCIIO OTKAa30B 3a
ONpENEICHHbIA MPOMEXKYTOK BPEMEHHM OJKCIUIyaTalluM) U  BEPOATHOCTh
0e30Tka3HOM paboThl (BEPOSTHOCTH TOrO, 4YTO B TpeAesiax 3aJaHHOMN
POJOJKUTEIHHOCTH PA0O0THI 0TKa3 00bEKTa HE BO3HUKHET).

OOpatHasi cBsI3b - SBJICHUE, COCTOSILEE B TOM, YTO YIPABJISIOIIEE
BO3JICHICTBUE HA BXOJE YCUJIUTENS OJHOCTOPOHHETO B CHUCTEME IE€pelayu
CUTHAJIa CO3JAETCSl HE TOJBKO HENOCPEACTBEHHO MCTOYHUKOM CHUTHAJIA, HO U
KOJIEOaHUSIMU, BOSHUKAIOIIMMH Ha BbIX0/1€ OJJHOCTOPOHHETO yCUIIUTEIIS.
OnbITHASE IKCILUIyaTallU ABTOMATH3MPOBAHHOW CHCTEMbI - KOMILICKCHAs
IpOBEpPKa  TOTOBHOCTM  aBTOMATU3UPOBAHHOM  CHUCTEMBI. OnbITHAs
JKCILTyaTalMsi UMEET CBOEH LIEJIbI0 MPOBEPKY AJITOPUTMOB, OTJIAJIKY POrpamMm
¥ TEXHOJIOTUYECKOTO Tpoliecca 00pabOTKU JaHHBIX B PEATbHBIX YCIOBHSIX.
OCPB - omnepauMoHHas CHCTEMa pealbHOro BpeMeHH. Cucremsl,
o0ecreynBaIie TapaHTUPOBAHHOE BpeMsl JOCTylla K KOMIIbIOTEPHBIM
pecypcaM M peakluy CUCTEMbl HAa HE3aIlUIAHUPOBAHHBIE BHEIIHHE COOBITUSA U
CHOCOOHBIE TOJJIEPKUBATh OBICTPOTEKYIIUE TEXHOJOTMYECKUE MPOLIECCHI
(mopsiiKa MUJUTU- U MUKPOCEKYH]T).

OTKpBITOCTH - CUCTEMA SIBJIAETCS OTKPBITOW, €CHU [JI HEe OMNpPENENICHbl U
OMHCaHbl UCIOJIb3yeMble (hopMaThl JAaHHBIX U MPOLEAYPHBIM HHTEp(eEnc, 4To
MO3BOJISIET TMOJKIIOYUTh K HEH “BHENIHHME’, HE3aBUCUMO pa3pabOTaHHbBIE
KOMIIOHEHTBI, aIallTUPOBATh MAKET MO0/l KOHKPETHBIE HYK/Ibl C MUHUMAJIbHBIMU
3aTparamu..

OTHOCHMTE/IbHAA NOTrPEeIIHOCThL HW3MEPeHHMsl - OTHOLIEHHWE abCOITHON
HNOTPEIIHOCTH U3MEPEHHSI K UCTUHHOMY 3HAYEHHIO U3MEPSEMON BETUUNHBI.
Otuer (Report) — oruer. OTYET rEeHEPUPYETCSA IO UCTEUECHUIO ONPEIEIEHHOTO
BPEMEHHU, MPU BO3HUKHOBEHUU OIPEAEIEHHOIO COOBITHA WA MO 3ampocy
omneparopa.

IlorpemiHocTh uW3MepeHUsl - OTKJIOHEHME pe3yJibTara W3MEpPEHUus OT
MCTUHHOTO 3HaYEHUS U3MEPSIEMON BEJIMYUHBI.
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IIporpammupyemblii  Jorudeckuii  konrpoJsiep, IIJIK - »saexkrponHHoe
YCTPOMCTBO, COAEPIKAILEE B COCTABE OJIMH WJIM HECKOJIIBKO MUKPOIIPOLIECCOPOB,
MOJYJIM MaMsITH, TOPTHI BBO/Ia/BBIBOIA, TPEAHA3ZHAYCHHOE JJIs1 COOpa TaHHBIX O
COCTOSIHUM TEXHOJIOTMYECKOI0 IpOIecca, a TakXkKe Uil aBTOMATUYECKOTO
yIPaBJIEHUS UM.

IIporokon — protocol — HaboOp TMpaBUi, KOTOPHIM CIEAYIOT KOMIIBIOTEPHI U
nporpaMmbl  ipu oomene uHpopmaruent. CyliecTByeT macca pa3iIudHbIX
MPOTOKOJIOB, KOTOPBIE YHPABJISIOT BCEMU AaCHEKTaMU CBS3M W Iepeayu
JAHHBIX — OT anapaTHOro J0 NPHUKJIAJHOTO YPOBHS, HO BCE OHHM CXOJIHBI B TOM,
YTO 33J]al0T MpaBuUJIa, IEJIAI0IIUE CBSI3b BO3MOMKHOI.

IIynsT omepatopa (aBTOMATH3MpPOBAHHOe paldouyee MecTO oOmeparopa,
APM) - ciennanbHO 060PYJOBAaHHOE MECTO I 0OCITYKHBAIOILETO MEPCOHAA,
KyJa TOCTymaeT BCS HWHQPOpPMANHS O TEXHOJOTHYECKOM Iporiecce. B psme
CIIy4aeB OIEpaTop MOXKET BMEIIAThCS B XOJ NPOIECCAa U IMEPEBECTU €ro Ha
pyYHOE yIIpaBIICHUE.

Paspemamomasi cnocoOHOCTh - BEJIMUMHA, OOpaTHAs MAaKCUMAJIbHOMY YHCITY
KOJIOBBIX KOMOUHanMi. BeipaxkaeTcs B MpoleHTax, pa3psajax Wiu JAeruoernax.
Yacto moj paspemaroiieil CriocoOOHOCThIO MOHMMAIOT KOJUYECTBO Pa3psiioB.
Hanpumep, 12-pazpsansiii ALl umeer paszpemaromyto crnocoOHOCTh 12
paspsiios, win 1/4096, wmm 0,0245% ot momHoO# 1mKamel, win -72,2 n1b, unn
6,02N dB.

CepBep nmannbix (Data Access Servers) - OPC cepepsl ¢uzmueckux
YCTPOMCTB.

Cepsep TpeBor (Alarms Server) - QopmupyeT omnpeaeneHHbIE JIOTUYECKUE
NepeMEHHBIC, Ha3bIBaEMbIe  COCTOSIHHSIMU  (conditions),uMess B KadecTBE
UCXOJHON WH(POPMAIMK HEKYI0 TIEPEeMEHHYIO (Ter), MOIYYeHHYIO OT cepBepa
naHHbIX.COCTOSIHUS WU3MEHSIOT CBOE 3HA4YECHUE,ECIIU
NepeMeHHas , HallpuMep,BbIlIJIa 32 JOMYyCTUMbIE TpaHullbl.O0 H3MEHEHUU
COCTOSIHUS cepBep TPEBOT OTNOBEIIACT  KJIMEHTOB,IIOCHLUIAsS UM
coObITHE(TPEBOrY),a KIMEHT BO3BpAllaE€T CEpPBEpPY MOIATBEPKICHUE,YTO OH
TPEBOTY BOCIPHUHI. BipoueM,MOryT CyniecTBOBaTh COCTOSIHUSI, HE CBSI3AHHBIE C
KakuM JIMOO MapaMeTpoM M yIpaBJIsieMble CEPBEPOM TPEBOT 110 COOCTBEHHOMY
YCMOTPEHUIO (HAIPUMEP,ECIN CEPBEP TPEBOTI HAMPAMYIO B3aUMOJICUCTBYET C
annapaTypou,0H  MOXKET  yCTaHaBIMBaTh WJIM  CHUMAaThb  COCTOSIHHE
HEHCIIPABHOCTH).

CkopocTh HapacTaHMsi - U3MEHEHHUE BBIXOJHOIO CHUTHajla B EIUHUILY
BpemeHd. Mcnonb3yercs s OnmucaHusl MOBEACHUS HEJIMHEWHOM CUCTEMBI B
pexuMe OOJIBIIIOr0 CHUTHAJIA, KOrJa MOHSATHE IOCTOSHHOW BpPEMEHU TEpsieT
CMBICIL.

Ciay4yailHasi NOTPEeIIHOCTbL W3MEPEHHMsl - COCTAaBJISIIONIAS IOTPEUIHOCTH
U3MEPEHUS, U3MEHSIIOIIASACS CIy4ailHbIM 00pa30M MPHU MOBTOPHBIX U3MEPEHUSIX
OJHOU U TOM K€ BEJINYUHBI

Ter — a10 MMEPCMCHHAA, COACpIKAIIad 3HAYCHHUC OJHOI'0 M3 TCXHOJOIMYCCKHX
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napamMeTpoB, CHUMAacMOI'O C JaTYHKaA.

TesemexaHuka - Hayka 00 yIpaBJI€HMM M KOHTPOJE HA PACCTOSIHUU C
nepenayed (0 KaHaly CBSI3M) KOJUPOBAHHBIX  JJIEKTPUYECKHX  WJIU
PaAMOCUTHAJIOB, HECYIIUMX YHOPABIAIONIYI0 HWHGOPMAIMIO WM JaHHBIE O
COCTOSIHUM KOHTpoOJIUpyeMoro o0bekTa. OOBbeKTaMH TeJeMEXaHU4YeCKOro
YOPaBIEHUSI M KOHTPOJISI MOTYT CIYXHTh TEXHOJIOTUYECKHE MPOLIECCHI,
MallIUHbI, YCTPOICTBA, OMOJOTHYECKIE CUCTEMBI U JIP.

Texnosoruyeckasi mepemenHas - llepemenHas, coxaepxamias 3Ha4YCHHE
OJIHOT'O U3 TEXHOJIOTMYECKHUX [1apaMeTpPOB, CHUMAEMOTO C JaTYMKA.
TexHnosioruyeckuii mpomecc - npouecc oOpabOTKM WM IMepepadOTKU
(U3MEHEHHsSI  COCTOSIHHSI, CBOWMCTB, (OpPMBI) CBHIpbs, MaTEpPHAIOB U
noirypaOpuKaToB B MpoOIIecCce MPOM3BOCTBA MPOAYKIIUH.

Tonmosoruss - xoHdurypauus ceru. Haumbonee pacnpocTpaHeHbl IIMHHAS,
KOJblEBass U 3Be3oo0pa3zHas Tomosiorud. Paznuuaror ¢u3nyueckyro U
Joruyeckyto tonosioruu. OHa CeTb MOKET UMETh pa3Hble BUAbI (PU3NUYECKON U
JIOTUYECKOM TOMOJIOTHH.

Tpaduk (uHpopMaIMOHHBII) - KOJIMUECTBO MH(OPMAIIMH, TTPOIIIE/IIee Yepes
KaHaJI CBSI3M 32 ONPEAEIICHHBIN IEPUOJ

Tpena (Trend) - rpaduueckoe MNpeacTaBICHUE 3HAYCHUM TEXHOJIOTHYECKHUX
napameTpoB BO BpeMmeHM. lloxcucremMa co3maHMsT TPEHIOB U XpaHEHUS
uHopMaIIMu O TapamMeTpax ¢ IeNbl0 €€ JadbHEWIero aHaim3a |
UCIIOJIb30BAaHUsSl Ul YIPABJICHUS SBIISETCS HEOThEMJIEMOW 4YacTbio JHOOOMH
SCADA - cucremsi.

YyBCTBUTEIBHOCTh H3MEPHUTENBHOI0 NPUOOpPa- OTHOLIEHUWE W3MEHEHUS
CHUTHaja Ha BBIXOJE W3MEPUTENBHOTO TMpHOOpa K BBHI3BIBAIOIIEMY €ro
U3MEHEHUIO U3MEPSAEMON BETUUNHBI

Ilar03 - ycTpoilcTBO, oOecrneunBaroliee CoOeAMHEHNUE JIBYX ceTeil (OOBIYHO C
pa3IMYHBIMM TMPOTOKOJAMU Tepenaun uHpopmanuu JuO0 pa3HOM cpeaou
nepeaaun ).

JIeKTPOMATHUTHAA COBMECTUMOCThH -CIIOCOOHOCTh  3JIEKTPOHHOIO
YCTpOMCTBA, 000PYNOBaHUS WJIM UHOUM CUCTEMbl (PYHKIIMOHUPOBATH B YCIOBUIX
BO3JICMCTBUSI BHEIIHETO AJEKTPOMATHUTHOTO H3JIYYEHHUs, CO3JaBAEMOr0
IpPYTMMHM YCTPOMCTBAaMM H CHCTEMaMM M HE CO3/1aBaTh IMpU OSTOM
AIIEKTPOMArHUTHBIX TTOMEX.

7 Onucanue CTeHI0B

7.1 Crena «YMmubiidlom»

JlabGopaTOpHBIM KOMIUIEKC «CHUCTEMa aBTOMATUYECKOTO YIPaBICHUS

TeMmueparypoit Y MHbIlom»
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7.1.1 Onucanue

JIaHHBIN CTEHJT COCTOUT U3 CIEAYIOIINX HIEMEHTOB:

e  Muoro@yHKkuMoHaIBbHBIA mNaHenbHbI KoHTpoiep SEGNETICS
SMH 2010C — mnpenna3zHaueH uisi oOpaOOTKH, XpaHEHHS U Iepelaydu
uH(pOpMAIIMM O COCTOSIHUM CHCTEMbl HAa BEPXHHUM ypOBEHb, a TaKXe IJid
YIPABJICHHUS TEXHOJIOTHYECKUM IPOLIECCOM COIJIaCHO 3aJlaHHOMY
IIPOrPAMMHOMY aJITOPUTMY.

e  VcrpoiicTBo pacmmpeHus BXxoaoB\BbixoaoB FSO1 — npennaznaueHo
JUISI TIOJKJIFOUEHUS] JOTIOJHUTENBHBIX YCTPOMCTB.

e 4 tepmomaruuka pesuctuBHoro tumna JITC3014-PT1000.B2.50/2 —
pelHa3HaueHbl JJisi MpeoOpa3oBaHUsl TEMIEPAaTypbl B COOTBETCTBYIOIIEE

3HA4YCHUC COIIPOTUBJICHUA.

° 3 BomgHeix kimanaHa VT-30D — npenHa3HadyeHbl A
peryaupoBaHus MPOITYCKHOM CIIOCOOHOCTH TpyObI (cocrosiHue
OTKPBITO\3aKPHITO).

e Boasnoii Hacoc GRUNDFOS — mpennasnaduen ayis oOecriedeHus
UUPKYJISIIAN BOJBI.

° Bonocuetunk ELSTER — mnpennasHaueH mis mojcyeta oObeMa
BOJIbI MPOIIEIICTO Yepe3 ceueHne TpyOonrl. J[aTunk Thna cyXxol KOHTAKT.

e BoxasgHoW HarpeBareilb — IPEAHA3HAYEH i1  T[OBBILICHUS

TeMIIepaTypbl BOJIbI B TpyOax.
7.1.2 TexHu4eckne XapaKTePHUCTHKH CTEHAA

JlaHHBII 71a00paTOPHBII CTEH] pa3MelleH Ha cToIe,
CHEIUATN3UPOBAHHBIM VI BBIMOJHEHUSI J1TA0OpAaTOpPHOW pabOThl TPYyHIOf
cTtyaeHToB u3 1-2 denoBek. CTeH 000pyI0BaH AJIEKTPUUECKUM Pa3BETBUTEIIEM
PowerCube na 6 »smektpoposzerok 220B, ¢ 3amuTol 3IEKTPOKOHTAKTOB

3arjlylikaMu.
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Jlnst  BbIMoJiHEHUs JlabopaTopHbIX paboT creHy obopynoBan IBM
COBMECTHUMBIM KOMIIBIOTEPOM Ha 0a3e omepainuoHHoi cuctembl MS Windows.
Hns ynoberBa padotel ¢ SCADA MHeMOCXeMOW KOMIBIOTEp OcHaileH 19
TIOUMOBBIM MOHUTOpOM THTa TouchScreen.

Crenj1 MOMEIIIECH B IJIACTUKOBBIN Kopmyc Hensel.

7.1.3 Texuuyeckue xapakrepucTuku KoHTposuiepa SEGNETICS

SMH 2010C:

JIaHHBIN KOHTPOJLIIEP UMEET:
° 10 — nuCKpeTHBIX BXOJIOB
e  § — IMCKPETHBIX BBIXOJIOB
e  § — aHAJIOTOBBIX BXOJOB
®  — QHAJIOIOBBIX BBIXOJA
e | —moprt RS485
e 1 —mnopr RS232
bonee nonpoOHyro MHOpMaLMIO O XapaKTEPUCTUKAX KOHTPOJJIEPA MOKHO

B3ATh B JIOKYMEHTAIIUU K KOHTPOJIJIEPY.

7.1.4 Texnuueckue XapaKTePUCTUKH TEPMOAATYHMKA

pe3uctuBHoro Tuna JITC3014-PT1000.B2.50/2

Pabounii quana3on uzmepsembix Temmneparyp -50...+120 rp C
Pabouuii Tok He Oosiee - 5 MA
Conporusnenue uzoanuu, He mesee — 100 MOm

N3mepennoe 3Hauenne RO — 999,839 Om
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7.1.5 Cxema NoAKJIKYEHHUS JATYMKOB K KOHTPOJLIEPY.

XP2 | HazHayeHue | ¥P1 | HasaHayveHwne
GHND | «38Mnse NMTEHKS | Vee | 15-36 6
1 AIND - | 2 E3EMNAR CHCTEMHES
3 AING g | 4 HIEMMAR CHETEMHES
8 | AN g |6 | CUR3 -
] EE
T AIN4 c | 8 CURZ £F5o
o =3
8 | ANz 5 |40 curs E =
= =
11 AINS < |12 | cURD
13 DoUT 0 | 14 DOoUT
i -
18 DouT 2 d = |1E +12..808DC E 3z
= =
17 | Dour 4 5 § |48 pouts S8
= 3 I
18 | DOUT & __% = |20 | DOUTS ==
21 DOUT 7 | 22 | cremMnsEs CUCTEMHER
23 | DIND - |24 | DIN 1 -
25 DIN 2 g 2 | 26 | DIN3 g 2
27 |DIN4 vog[28 |DNS vog
20 |[DING E§§|m DIN 7 EEE
3 DIN & ACUTS E < | a2 DIN 8/ A0UT2 E <
33 | DIN 10/ ADUT? = 34 | DIN 11 ADUTO =
A Data - RS485
c 5 COM Paswem XPE, RE232 unu
sta + RS485 — COM2
E HIEMNRE CHCTEMHER

doutl — kpacHas nammnouka

dout3 — xeiras 1aMIiouka

dout5 — 3eneHas namMmouka

dout(Q — neBblif BepXHUH KIanaH

dout2 — mpaBsIif BepXHUHN KIlanaH

dout4 — HIKHMM KITanaH

aou( — rpaBpIil BEHTUJISATOP

aoul — 51eBBI BEHTUIISATOP

ain0 —  mnpaBbld
BEPXHUU

TEPMOJIaTYUK

ainl — TepMogaTYUK

Ha HarpeBarese
ain2 - JeBbIi BEpXHUU
TEPMOJATINK

ain3 BHEIITHHI
TEPMOIaTIUK

dinl KpacHasl
KHOITKA
din3 KeaTas
KHOITKa
din5 3eJIeHast

KHOIIKa
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7.1.6 Ilnara pacuumpenust BxogoB\Bbixoaos FS01

Knemmer | Haznauenue
dout0 3-4 Bxirouenue \ BEIKIIOUCHHE Hacoca
doutl 5-6 Bxirouenue \ BRIKITIOUEHUE HarpeBaTes
ct0 13-14 BonocueTunk

[TomaroBoe pykoBOACTBO M0 3aycKy jJadbopatopHoro crenaa Terno/lom:

1) Bxmtounte mnutanue crenaa 220B u 24B (BxirouuTe OJ0K MUTAHUS U
bunbTp). [Ipu 5TOM MO/ICBETKA AUCTIIES KOHTPOJIEPA IOJKHA BKITFOYUTHCS.

2)  BxirouuTe KOMIOBIOTED.

3)  3amycrute cpeny pa3paboTKu SMLogix
(ITyck\[Tporpammer\SMLogix\SMLogix).

4)  Otkpoite npoekt JsabopaTtopHoro crenaa Termollom (daitn\oTKpbITH
TeploDom.psl).

5) Mg 3arpy3ku npoekrta Temno/lom Ha KOHTpPOJUJIEp HAXKMHUTE KHONKY Ha
NaHeu 3a/1a4 «3arpy3Ka JaHHbIX Ha KOHTPOJLIEPY.

6) 3akpoiite cpeny paspaborku SMLogix (IIpumedeHue: ecnu He 3aKPBITh
SMLogix, To nanpHeimas padora B MasterSCADA Oyzaet HeBo3MoxHa !!).

7)  3amyctute cpeny pa3paboTKu MasterSCADA
(ITycx\IIporpammer\MasterSCADA\MasterSCADA).

8) Otkpoiite npoekT LabKCUP ().

9)  3amyctute npoekt LabKCUP (pexum\myck).

1. Nwms: sa

2. [Tapoub:
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7.2 Crena «IIJIK»

7.2.1 Ha3na4yeHnmue:

Crenn «IIJIK» moctpoen Ha 000OpyAOBaHHWM OTEYECTBEHHON (QHPMBI
Segnetics coBpeMeHHBIN NpOMBIIUIEHHBIH KoHTpoymiep SMH2010 u turara
pacumpeHus BXo10B/BbIX00B FS.

SMH2010 — 310 nporpaMmmMupyemsblii KOHTPOJUIEP, 7Sl YIIPABICHUS B CUCTEMAX
C YKCJIOM BXO/I0B/BBIX0/I0B OT 10 110 256, BO3MOXKEH pexuM pabOThl Kak MaHENb
omepaTopa. ITO KOHTPOJUIEP C BBICOKOWM cTerneHbto 3amuthl (Ip65), mostomy
ompesiereHHble MOAU(GUKAIIMA MOTYT OBITh HCHOJIB30BAaHBl B  JKECTKUX
KJIUMAaTUYECKUX yCloBUsX. [IporpamMmmupyercss ¢ MOMOIIBI MPOTrPaMMHOIO

obecrieuenus Smlogix, C++.

[Io uwmcny BxoAoB (UUGPOBBIE, AHAIOTOBBIE) PA3IMYAIOTCA CIETYIOIUM
obpazom:

o 8 mM(POBBIX BBIXOJOB, 2 aHAJOTOBBIX BXOJa ISl JATYMKOB THUIIA
TCM, TCII, Ni1000

. 8 MMGPOBBIX BBIXOJIOB, 6 aHAJIOTOBBIX BXOJOB s curHana 4-20
MA

o 8 MGPOBBIX BBHIXOJIOB, 2 aHAJOTOBBIX BXOJa ISl JATYMKOB THUIIA
TCM, TCII, N11000, 2 ananorossIx Bxojaa Jjs curaajia 4-20 MA.

e  Bce BBIXO/bI TPAH3UCTOPHBIE, C OTKPBITHIM CTOKOM.

e  MakcumanabHbIi TOK Harpy3ku: 1A

e  HampsbkeHnue Ha BbixoJie 10 S0B npu nocTOSHHOM TOKE

° [Tonnepxka mociaeaoBaTenbHbIX TOPTOB TUNa: RS-485, RS-422

e  Bcrpoennsiit npotokosn Modbus RTU-SB-2

e  [lamsate: mporpamm ympasienus — 132K6

naHubix — 32K0
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e  HeszaBucumoe nuranue namsTH, 6€3 UCIOIB30BAHUS AKKYMYJISITOpA
— EEPROM, ot Gatapeu B Teuenue 20ThIC. 4acOB
e  Hampsbkenue: nutanus - 24B (IIOCT. TOK)
pabouee — (18-36)B (1ocT. TOK)
e  [lluna pacmmmpenus: RS-485, RS-422.

7.2.2 O0JgacTb NPUMEHECHUSA:
YnakoBoyHOE 000pyAOBAHKE
HacocHble cTannmnmn
KorenbHbie
Komnpeccops! u T.1.
CymuibHbIE KaMephI

dacoBka

NS kW D=

Omnepatopckoe 000pyZoBaHUeE.

7.2.3 IloaroroBka k pabore:
UtoObl co371aTh HOBBIN MPOEKT B mporpamme SMLogix HeoOX0auMO IICIKHYTh

1o BKJIaJiKe (haii

[} SMLogix
Makpoc  Bra  HacTporikn  Momol

O~ = & & T
FED & X
+-1) Norvea

+-1 ) MyneTHnnekcopel, AdewnbpaTtopel v e
+-1) Tpurrepel, PEMMCTPE! M CHETHHEH
+-) MatemaTtira

la. Ha BeIITaBIIeM MEHIO MCJIIKHUTC HOBBIﬁ, JaJICC BLI6€pI/IT€ BKIIAJIKY IIPOCKT.

16. [Tocrne wero cucrema 3aJ1acT BOIPOC O BHIOOPE OCHOBHOT'O KOHTPOJLIEPA.
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BuiGop oCHOBHONO KOHTPOAAE pa fgl

aMHz010 w

[ oToED ] [ CITHMEHS ]

1B. BeicTaBhTe HEOOX0MUMBII 00pazerr (SMH2010).

Ir. IIlenkHUTE KHOIKY FOTOBO.

anee nmosiBUTCS OKHO “3afjaHue CBOMCTB yCTpOMCTBA .

JagaHne croMcTE ycTpokcTaa SMH2010

CeTe

Aapec:

COM-NoOpT KOHTpONNepa

CKOPOCTE | 115200 v

TecT cEAsM C F‘LC] [

Mowck PLC ] [3aI'IHIZb Ha F'LC]

Broac)Belxoat

FonH4ecTED AMCKpETHEIX BXO0A0E: | 12 :

——

FS
F.ONHYECTED AHCKPETHLIX BbIX0A40E: g8

F.ONHMHECTED aHaNoroEblx BRIX0A0E:

|
| FS

F.ONHHECTED aHANOroEblx BXO0A06: ] B
FS

CR

WHM: | 20

| x[+ |

LI Ancnned YFD

[oToED

[#] CcTaHoBka no WD T

OTHEHS

X

Brinmonnute crenyronme 1eiCTBUS:

2a. 3annure B MeHro “Ilouck PLC”
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20. BricraBbTe Ne COM — mopra, K KOTOpOMY NOJCOEAMHEH J1ab0paTOpHBIi
koHTpoJuiep (COM3).

28B. 3amaiite ckopocTh oomeHa (115200).

2r. lllenKHUTE KHOIIKY IIOUCK.

[Tocne moucka Bbl yBuauTe OkHO “Ilapamerpbl moucka”. HaxkmuTe KHOIKY
U3MEHHUTb. B wuTOore Bbl yBuAMTE cOOOILIEHHME OO0 YCHEIIHOM MOJIKIIOYEHUH
KoHTposuiepa. lllenkHure roroso.

B oxHe mporpaMmsbl Bbl YBUIUTE 00J1acTh, B KOTOPOW HEMOCPEICTBEHHO
OCYILECTBIISIETCS IPOTPaMMHMPOBAHUE KOHTPOJUIEPA, CJIEBA PACIOJIATACTCs
IIEpEYEHb JOCTYIHBIX 2JIEMEHTOB:

- YcrpoiicTBa
- FBD Macros
- FBD

Bxnanka FBD BkitouaeT B ce0sl CiieIyIoLue 3JIeMEHTHI:

Jloruka — coOlCPKUT DJIEMEHTHI OyJICBOM MaTeMaTUKH W JCUCTBUS Ha
HUMU (WM, WU, HE, a TaKKe pa3JudyHble KOMOWHAIIMM STUX JJIEMEHTOB,
BO3MOXHBI IOOUTHBIE orniepaiuu ¢ 16-,32- pa3psAHBIMU YUCIAMH ), BXOASIINE U
BBIXOJISIIHE 3HaYEHUsI MOTYT OBIThH O 1160 1.

MyabsTuiiexkcopsl, [demmmgparopsl, deMyJbTHILIEKCOPBI  —

HCIIOJIB3YCTCA IJIA BbIBOAA HGO6XOI[I/IMOFO 3HAa4YCHHA.

Tpurrepoi, Peructpbl, C4eTYUKN — TPUTTEPHI BBHIMOIHAIOT (YHKIUIO
3allOMMHAHMS MOJABAEMOI0 HAa HHMX 3HAYEHHs, B 3aBUCHUMOCTU  OT
KoH(purypauuu. Peructpsl BBINOJHSAIOT 3amuch Mo ypoBHIO (16-, 32- pa3psna).
CueTuMKyU BBIOJIHSIOT cpabaThIBaHUE IMOCJE 3aJaHHOTO MPOMEKYTKAa BPEMEHH
IIPYU OIIPEEIICHHBIX YCIOBHSIX.

MartemaTnka — BBIIIOJHIET MATEMATHUECKUE IEUCTBHS CO 3HAYEHUSIMU
(croxxeHue, BBIYMTAaHUE, JEIIEHUE, YMHOKEHHE, KOPEHb, BO3BEJCHUE B KBAJIpar,

TPUTOHOMETPUUECKHE (DYHKIIHN).



102

Onepanuu OTHOILIEHHUA — BBHINOJHEHUE (QYHKIMU  CpaBHEHUS
BBITIONIHAETCA ¢ TTomotbio 0s10ka CMP (B ckoOkax ykazaH Turl naHHbIX). [Tonck
MaKCHUMaJIbHOIO WJIM MHUHHMMAJIBHOTO 3HAY€HUs OCYIIECTBIISIETCS C MOMOIIBIO
osoxka MIN MAX (B ckoOKax yKa3aH THIT JAHHBIX).

IIpeoOpa3zoBanue TUNMOB — HEOOXOAUMO JIJII COBMEIICHUS Pa3IMYHBIX
TunoB naHHbIX: Boolean, Integer, Real, Long. Takxe BO3MOXHO pa3ioKeHHE
nepemeHHoM Tumna Integer mo 6uram B mepeMennbie THNa Boolean.

YnpaBjenue — wuHTErpupoBanue, audQepeHInpoBaHUE BXOJIHBIX
3HAYCHUM.

I'enepatopsl, Taiimepsl, 3agepKKU — BBIIIOTHEHUE 3aJEPKKU MMOJAYN
CUTHaJa Ha OMNPEICIICHHBIM UHTEPBAI BPEMEHH.

Bpems u /laTa — no3BoJisieT 3a71aBaTh, BLICTABISAT ATy U BPEMS CYTOK.

bioku BbIBOAA Ha 3KpaH — OCYUIECTBJISET BBIBOJ Ha OKpaH
HeoOxonumon  uHpopmanuu(tuna string, integer, long, real, ASCII
K0/1).Bo3M0OKEeH BBOJI HEMOCPEACTBEHHO C KIaBUATYPHI.

byoku coxpaHenusi — 3aIIUCh JAHHBIX B YHEPrOHE3aBUCUMYIO MaMSITh.

Nuarnoctuka SMH2010 — c6op umHpoOpManuu O HEUCHPABHOCTH B
paboTe KOHTpoJIIepa.

MopeM — GyHKUMS TOAKIIOUYEHHS] K MOJIEMY, U 0OMeH MH(opmanuu c

OIIEPATOPOM.

FBD Macros — y»e roToBble 0J10KH, CO3/IaHHBIE ONEPaTOPOM U3 OJIOKOB
FBD, nys xakoit 1160 onpeaeieHHOM 3a1a4u.

ITpumep:

- MEHIO

- T-Tpurrep

- Tepmocaucop.

YCTPOﬁCTBa — BCCBO3MOKHBIC TOCTYIIHBIC HAd KOHTPOJIJICPC 3JICMCHTLI:
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- Ilanens ynpaBnenusi (kHonku F1-F6, 0-9, escape, enter, KHOIKH
nepeMEILECHHS)

- AmnanoroBble BXOJBI/BBIXOJbI (MpeIHA3HAYEHBI JJIA TMpUeMa H
OTIPABKU HEMPEPHIBHO M3MEHAIONIUXCS BeTU4YuH). YnUCI0 aHAIOrOBBIX BXOJOB-
6, Yncao aHaIoroBeIX BEIXO0B-4

- JIuckpeTHbIe BXO/IbI/BBIXOIbI (MIpeIHa3HAYEHBI U1 PUeMa U OTIPABKU
JMCKPETHO HW3MEHSIOMMXCS BEJIUYMH). YUHMCI0 NUCKPETHBIX BXOJIOB-8,4MCIIO
JIMCKPETHBIX BBIXOJ0B-8

- COMI1 npenna3znaueH st oOMeHa JaHHBIMHA 110 TTpoTokory Modbus.

- COM2 ucnionw3yercs /st oOMeHa JaHHBIMHU 110 TTpoToKory RS485.

Vb

Jist 3amycka mpoeKkTa He00X0IMMO IIENKHYTh 10 KHomke “Play”.

MomMoLWE

1 (@ }%I%'

I[anee MMocCjacaAyeT NpCajlOoKCHUC O COXPAaHCHNH TCKYLICTO IIPOCKTA.

Haxxmute “Ok”.

Tenepsr BBl MOXKETE CO3/aBaTh COOCTBEHHBIN MPOEKT. PaccMoTpum 3TO
Ha npumMepe HaxOosIIeMCs B narke MPOEKT
(C:\Smlogix\...\Ilpoext\[Ipoektl.psl). B »sromMm npumepe  BBIOJHIETCSA
peanu3anus MonoJiHeHus cueta MoomwsHOM cBs3u (bumaitn, MTC, Meradon).
Jlist peanu3anuu NpoekTa HeoOX0AUMO:

1. BIBeCTH NMpUIJIalleHUue Ha IKPaH:
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J1i1st 3TOTO0 3a/1eiCTBOBAHBI CIEAYIONINE OJIOKH

F1 — g Bxoaa B MEHIO

Raise — /[Ins onpenenenust nepeaHero (GpoHTa BXOJHOTO OyIEBCKOIO
curHaia, 6Jiok cpadarbiBaeT npu Haxartuu F1.

Main Menu v2.0 — Mmakpoc ISl peajiu3alid MEHIO, IBOWHBIM IIEITYKOM
HOXMUTE Ha JTOT OJIOK, B OTKPBIBIIEMCS OKHE BBl YBUAHWTE MOIPOOHOE
OMMCAHUE BCEX BXOAHBIX U BBIXOJHBIX MTAPaMETPOB 3TOr0 Makpoca. Bel MoxeTe

IICPCUMCHOBBIBATL HA3BAaHUSA BXOJHBIX KW BBIXOJHBIX IIapaMCTPOB I[BOﬁHI)IM

HISTYKOM TI0 K IPUMEPY TI0 OJI0KY
KOTJIa BB HAXOJHWTECh B OKHE Makpoca. B TosBHUBIIEMCS OKHE BBEIUTE

CBO€ 3HAYCHUC

Japanue HaagaHua Gioka FEI

BEEAHTE HAsEAHWE:

[ [oToBD l [ CITMEHS ]

Screen (str) — peanuzanus TEKCTa CaMOIo MPUTJIALICHUS, TOCJE JIBOMHOIO
HaXXaTUs Ha OTOT OJIOK BbI MOXKETE BBECTH CBOE MPUTJIALICHUE WIH

pEeAaKTUPOBATh YK€ UMEIOILEECs B I10JI€ TEKCT:



3anaHHe cTpok

Cricor cTpok, [rMakcurgr 236]

TewcT

0|Pres=s Fl..

[oTogo

Size

10

OBAEHTE,
MNpaeka

Haamre

BEpH

BHuWz

aug i
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2. peanu3oBaTh (YHKUMIO yHpaBJieHUus (IepeKJ/JYeHue, BbIOOpP, 0TMEHA) B

MECHIO.

B IMPUMCEPC 3TO PCAIINIYCTCS C ITIOMOIIbIO KIIABUIII:

Up — nepexinroueHue BBEpX
Down — niepexiitoueHre BHU3
Esc — ormMena

Enter — Be1GOD.

Jlnst ynoOcTBa B mpuMepe BXOJHbIE 3HAYEHHS B Makpocax menu, MainMenu,

OnepaTop Ha3BaHbI TaK JKC, KaK W KHOIIKHM, 4YTO 3HAYUTCJIBbHO YIHIPOIIACT

INOAKIOYCHUC K OTHM MaKpOCaM. ITocne INOAKIFOYCHHNA KHOIIOK BBI CMOXKCTC
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nepeMenaTbesi o BameMy MeHI. Bo3MOXHO MOAKIIOUEHHE KHOIMOK K JIBYM U
0osee Mmakpocam.
3. ocymiecTBUTH (PYHKIHMIO BBOJA YUCJIA (CyMMa JIeHer).

Peanuzyercst ipu nomomu 1mudp or 0 1o 9 u makpoca input. Heobxoaumo
MOAKIIOUNTH KiIaBuiy oT 0 10 9 aHaTOTMYHO KaK B MyHKTE 2, HO YK€ K OJIOKY
KEY to ASCII, »ToT 6J10K Cay>XuUT AJ1s1 TpeoOpa3oBaHus CUTHAA C KIaBUATYPBI
kouTposuiepa B ASCII kon, nanee curnan uaet B 6ok INPUT number, mocie
KOTOPOT'0 OTOOpa)kaeTcs Ha dKpaHe.

4. BbIOOp omepaTopa

Hannas ¢pyHkums peanusyercs: B Makpoce Onepartop

5. oroOpaskeHue aBTopa

B atom makpoce peanusyercs oToOpaxkeHne HHGOPMAIHH O CO37aTeNe MPOCKTa,
3lech Bbl MOXKeTe MopadoTaTh HaJ BBIBOJOM HH(OpPMAIMU Ppa3IUYHBIMU

croco0amu, K puMepy nceBaorpaguieckomy

7.3 Creng «<ACYTII»
7.3.1 Bseaenue

Crenn «ACYTID» npegHasHaueH [Jisi O3HAKOMJICHMSI CTYJEHTOB C
NPUHIUIIAMU  TIOCTPOCHHUSI COBPEMEHHBIX aBTOMATU3UPOBAHHBIX  CHUCTEM
yIOpaBIEHUSI TEXHOJOrM4YecKUM TporieccoM. CTeHJ COCTOUT U3 ammnapaTHO-
nporpammHoro komruiekca MOSCAD komnanuu Motorolla u  cuctemsl
nucrietuepckoro ynpasieHuss u coopa aaHHbix (SCADA) InTouch xommanuu
Wonderware. B kadecTtBe nmpumepa aBTOMAaTH3aIMKM PACCMATPUBAETCS CHCTEMa
aBTOMAaTU3UPOBAHHOTO YNPABIEHUS TEXHOJIOTUYECKOIO Mpollecca MPOU3BOICTBA
HIUXTBHI.

Ha nanHOM mpumepe pacKpbIThl OCHOBHBIE (YHKIIUA COBPEMEHHBIX
CUCTEM aBTOMAaTH3allud aHadu3 (PYHKIMOHUPOBAHUS TPOU3BOACTBA U

MOHUTOPUHT XOJa Tipolecca, (GopMUpOBaHUE OINMEPATUBHBIX U apPXUBHBIX
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JaHHBIX IJIS ITPHUHATHA peIHeHI/Ifl, HalpaBJICHHBLIX Ha OIITHMMH3AIWUIO pa6OTBI 151

MPEAYNPEXKTCHUE BOSHUKHOBEHUS ABAPUNHBIX CUTYALUU.

7.3.2 IlepeyeHb U HA3HAYEHHE YJIEMEHTOB.

1.  Mooyne xoumpoanep MOSCAD-L — upeaHazHadueH s 00paOOTKH,
XpaHEeHHsI U Tepeaayr nHOOpPMAIUU 0 TEXHOJIOTHYECKOM IPOIIecce Ha BEPXHUI
YPOBEHb, a TAKXKE [UJISl YNPAaBICHUS TEXHOJOIMYECKUM MPOLIECCOM COTJIACHO
MPOrPpaMMHOMY AJITOPUTMY.

2. Mooyab e6so0a/evieooa MIX I/O — mnpenHasHadyeH IS BBOJIa-BBIBOJIA
JMCKPETHBIX U BBOJIa aHAJIOTOBBIX CUTHAJIOB.

3. Mooynw ananocosoco evieooa 4A0 — TmpenHa3HAYEH IS BbIBOJIA
aHaAJIOTOBBIX CUTHAJIOB.

4. Mooynw ananocosoco evieooa 4A0 — TnpenHa3HAYeH IS BbIBOJIA

AHAJIOT'OBBIX CUTHAJIOB.

5. Paouomooem HEBQO/]5 — npenHa3HaueH A nepeaadyd MHPOPMALMH 110
paanokaHaity (UCIONb3yeTcs Ul CBSI3U MEKIY KOHTPOJIEPAMH).
6. lIpeobpaszosamenv unmepgheticoe MOXA NPort5230 — llpenHa3znaueH
g mpeoOpa3oBaHus UHTEpdeiicoB (UCHOIb3yeTcs Uisi mpeoOpa3zoBaHUs
nakeToB AaHHbIX RS232 B Ethernet) u nepenaun nudopmaruu o cetu Ethernet.
7. [IporpammHoe  oOecriedyeHuWe CTEHJA IOCTaBISETCS B COCTaBe
IUCTPUOYTUBHOTO HabOpa MPOrpaMMHBIX KOMIIOHEHTOB M allapaTHOro KIoya
3amuThl. B cocTaB mocraBisieMbIX MPOrpPaMMHbBIX KOMIIOHEHTOB BXOST:

e - InTouch WindowsViewer kommanuu Wonderware

e  cepsep BBoga/BeiBoga MODBUS /0O xomnanun Wonderware

e  NPort Administrator

e MSDE
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e  CaMOpacHaKOBBIBAIOIINNCA JIUCTPUOYTHUB IIPOrpPaMMBI
«IIpon3BOACTBO MIMXTHD.

8. Kitou 3anutel ycranaBnupaercs B USB nopt 9BM.
7.3.3 3anyck cucTremMbl

Jlns Hayana pa®oThl HEOOXOAMMO BKIIOUUTH Moayib Power Supply
Motorola (unTepdeiicuprii mkad Nel u No2), moctaBuB TyMOiep B MOJIOKEHUE
On, BCTaBUTH 1O OAHOMY KIIIOUY B usb-pazbem KakJIOro CT€HJa U 3alyCTUTb
CJIeIYIOLME TPOrPAMMBI:

e SCADA-cuctemy InTouch 9.5 (Ilyck — IIporpammbr —>
Wonderware —> InTouch —> Stand). Ortkpoercss oxno InTouch -
WindowMaker (Cpena pa3padotku). B quanoroBom okne «Windows to Open»
HaxaTh KHONIKY «Cancely;

o YTiuiuty peructpauuu Alarm DB Logger Manager (Ilyck —
[Tporpammer — Wonderware —> InTouch — Alarm DB Logger Manager). B
muanorooMm okHe «Alarm DB Logger Manager» HaxaTh KHOIKY «Starty s
3aImycKa Mpolecca perucTpaluy alapMoB.

Cnenyrommii mar — 3amyck mnporpammbl  WindowViewer (Cpena
ucrnonHenus) u3 okHa InTouch — WindowMaker. [lepeiitu B cpemy ucrnoaHeHUs
MO>KHO JABYMS CLIOCOOaMMU:

1. File = WindowViewer.
2. HaxaTph KHONIKY OBICTpOro nepexitoueHus Runtime, pacnonoxeHHyro

cnpaBa Ha naHenu HHCTpymeHToB WindowMaker .

[Ipu nepBoHavyanbHOM 3amycke WindowViewer 3arpyxaercsi OKHO

«Mentoy». {15 BXoJa B cucTeMy HEOOXOJAMMO Ha)KaTh Ha KHOIMKY-KITHOY @ U

3apeructpupoBatbcst (JoruH — student, mapomnbs — student). Ilocme Bxona

MOJIB30BATENISI B HIDKHEW 4YacTh dKpaHa 3arpy3utcsi okHO «CoobOmenus». s
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oTkpbeITUs OKkHa «lIpomsBoactBo mmxThl. Ilex Nel» (pucynox 1) win

«IIpomsBonmctBo muxThl. Llex Ne2y» (pucyHok 2) HEOOXOOUMO Ha MaHEIH

ynpasieHus HaxaTh KHONKY «Llex Nely» mnm «Llex Ne2» coOTBETCTBEHHO.
Omxkpoume oxkna Llex Nel u []ex Ne 2 na nepgom u 6mopom Komnwviomepe

coomeeniCnieerHHOo.

@ Azronar @ Pyunod

] | D e
- ]

- ¥crapKa
(L= Tenmepatype1, C

Temmepatypa 30
® mxady,"C

Pucynok 7.1 — Oxkno «lIpouzeoocmeo wuxmol. Llex Noly
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0% ~ 50% 100%
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TemnmiepaTypa
Texymas,’C

TemmiepaTypa
B xady,’C

Pucynok 7.2 — Oxkno «llpouzeoocmeo wuxmul. Llex No2y

UToOBbl BEpHYTHCA B Cpeay pa3pabOTKM MOXXHO HaXaTh KHOIKY OBICTPOTO
nepekmoueHusi  Development, pacnoiiokeHHYH0  cIpaBa Ha  IaHEJH

unctpymentoB WindowViewer, unu File — WindowMaker.

7.3.4 Iloacucrema aBapui

Bce aBapum, onpeneneHHbie B 0a3e aHHBIX IOINAJIAIOT B MOACUCTEMY aBapHi,

KOTOpasi COCTOUT U3 JIBYX 4aCTEH:

1. OxHO «Co00IIeHUs»;
2. OxHo «KypHan aBapuii».
3.

Oxuo «CooOr1ieHus
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Oxno «CooO1ieHus» BHIBOAUTCS B HWKHEH 4acTH dKpaHa (pucyHok 3). B Hem

OTO6pa)KaIOTCSI TCKYIIUC aBapHUU U IIPOU3BOAUTCA UX ITOATBCPIKIACHUC.

Hara/Bpema | Mapametp | JHayeHne | YCTapka | Cneparop | KomMMEHT apKiA

121 2/2006 - 14:42:460 TemMnepaTypa & NeYM. 1] 2 student

< |

r@—) | | |Disp|aying 1to 1 of 1 alarms |Default Query |1DD % Complete

Pucynox 7.3 — OxHo «Coo01ieHus»

Oxkno «Co0011eHUs» COEPKUT CIEAYIONINEe HHPOPMALIUOHHBIE KOJIOHKHU:

o «Jlata/Bpemsi» — coo0OIIaeT O BpEeMEHUW U JaTe€ BO3HUKHOBEHUS
aBapuu.

o «IlapameTrp» — COIEPKUT UM T€ra, 3HAYEHUE KOTOPOTO B JIAHHBIN
MOMEHT JOCTHUIJIO OJHOTO U3 TOPOTOB CUTHATIM3ALIUH.

* «3HAUYeHMe» — OTOOpaKaeT TEeKyllee 3HAYeHUE COOTBETCTBYIOIIETO
Tera.

e «YcTaBKa» — 0TOOpaXXaeT 3HAaUCHHE YCTaBKHU.

e «Omeparop» — COIEPKUT UM OIlepaTopa, MPU KOTOPOM BO3HHUKIIA
aBapusl.

o «KomMmeHTAapui» —  COIEpPXKHUT OINKWCAHHUE  aBapuU, KPATKO

MOACHAOIICC YTO IIPOU30IIIIO.

JIy1st TOTO YTOOBI MOATBEPANTH aBAPHIO0 HEOOXOAMMO BBIJICTUTH CTPOKY H
U3 BCIUIBIBAIOIIETO MEHIO, IMOSBIISIONICTOCS IMPU HaXaTUW  TPABOM KHOIKH
Mmbim,  BeIOpaTh Ack Selected. Ilocine sToro omeparop MOXKET BBECTH
KOMMEHTapUH K MOJATBEPIKICHHUIO U COXPAaHUTh €ro Kak KOMMEHTApHUi K aBapuHu.
B ciydae Bo3Bpara 3HaUYeHHS B HOPMAJIbHOE COCTOSIHHE 3allMCh 00 aBapuu
UCYe3HEeT U3 cBOAKHU.Jsi Gombiield HHPOPMATUBHOCTH OIlepaTopa O TEKYIIMX

aBapugx IpuHATA CICAYIOIIasad HOBCTOBAA IMOJUTHUKA: BCC HCIIOATBCPIKIACHHLIC
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aBapuu B okHe «CoO0OIlEeHHs» O0TOOpPa)KarTCsl KPACHBIM LIBETOM C MEpLAHUEM

3CJICHOTIO.

Oxno «Kypnan aBapuii»

KypHan aBapuil BBI3BIBAETCS IIOJI30BaTelieM W3 OKHa «MeHIo».

JlaHHBIN KypHAIT SBJISETCS apXUBOM U OTOOpa)KaeT BCe aBapuM (PUCYHOK 4).

Murcpsas: [[Ipeuectayoume 3 awn | Hasamwocspersi | ] Kowewsoespemsif [ lbnncunn]

Data/Bpema | CoCToAHME | MNapametp | 2HayeH1e | Onepatop | KamMmeHT 2 pHiA

121272006 - 10001:03 UMNACK_ALM - T_furmace ] Mone

121 2/2006 - 10:01:04 ACK T_furnace 7

12262006 - 10:01:04 ACk_RTH T_furnace 7

12/12/2006 - 1004329 UMACK_ALM | heapl [n]8] student Jagan! (ByHrepl) -
12A12/2006 - 1004336 UMACK_ALM - T_fumace ] student

12/12/2006 - 10067:25 ACE_ALM heap1 o student Jaean! (ByHKep1)

121 2/2006 - 10:67:34 ACK T_furnace a8

12262006 - 1006734 ACk_RTH T_furnace e

12/12/2006 - 11:00:44 UMACK_ALM - T_fumace ] student

1241 2/2006 - 11:00:52 ACE_RTH heap1 OFF student Jaean! (Bynkep!)

121272006 - 11:00:54 UMACK_ALM | heapt o student Jaean! (ByHKep1)

12/12/2006 - 11:06:55 ACK heap1 OFF Jaean! (ByHkepl)

12262006 - 11:06:55 ACk_RTH heap1 OFF Jaean! (ByHkepl)

1?!1 252006 - 11:06:57 UMACK_ALM | heapl O student GaIBan! (BvHrepl) I;I
4 »
{local) - WhintAlmDhb ]Displaying 1 to 47 af 47 recards. |Cunnected

Pucynok 7.4 — Okno «2KypHan aBapuii»

KypHan aBapuil colaepkuT cleayromue KojdoHku: «JlaTta/Bpemsi»,
«Cocrosinue», «Ilapamerp», «3Hadenue», «Ouneparop», «KommeHTapuii».
Kononka «CocTosinue» oToOpa)kaeT cocTosiHue aBapuu: noarsepxacHa (Ack),
He mnoxareepxaeHa (Unack Alm), wunam aBTOMaruMuecku MOJITBEpXKACHA
(Ack Rtn). Ommcanme OCTaTbHBIX KOJIOHOK HJACHTHYHO OINMHUCAHUIO KOJIOHOK
okHa «Co001eHus.

B BepxHell yacTM OKHa HaXOAMUTCS NaHENIb BPEMEHHBIX HACTPOEK.
[TaHenp BpEeMEHHBIX HACTPOEK II03BOJISIET BbIOpaThb HHTEPBAJl BPEMEHHU W3
cnucka «HTepBa», 32 KOTOPBIM B JKypHaJI OyayT BBITPY>KEHBI BCE aBapuu.
[Ipu BbIOOpEe w©3 cnucka »sieMeHTa «TOo4YHBIH HHTEPBAJ» CTAHOBSTCS
akTUBHbIMU OKHa «HauyaabHoe Bpems», «KoHedHOe BpeMsi» M KHOIKa

«IIpuMEeHUTDBY.
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7.3.5 IloacucreMa cOOLITHI

OxkHo «KypHaJ coOBbITHII», BBI3BIBAEMBII I0JIb30BATEIEM M3 OKHA
«MeHI0», CIIyXHUT JUIsi MHQOPMHUPOBAHUS OIEpaTopa O TEKYIIMX COOBITHSIX,
NPEICTaBIAIOMINE COO0N OOBIYHBIE CTATYCHbIE COOOLIEHUSI CUCTEMBbl U HE
TpeOyromue peakuu oneparopa (pUCyHoK 5).

Kypnan coObITUNl CcOIEpKHUT cheayromue koiloHku: «Jlata/Bpemsi»,
«Tum», «Ilapamerp», «3Hauenue», «Omneparop», «KommeHTapuii».
Kononka «Tum» oroOpakaeT KaTeropuio, omnpeaeisieMyl XapaKTepUCTUKaMU
coObrTusi. Hanmpumep, Syst — cucremHoe coObitre, User — n3MeHene 3Ha4CHUS
tara $Operator.

B BepxHell 4acTM OKHa HaxXOAMUTCS IIAHENIb BPEMEHHBIX HACTPOEK.
[TaHens BpEMEHHBIX HACTPOEK JKypHajla COOBITMM UWACHTHUYHA MaHENIH
BPEMEHHBIX HaCTPOEK >KypHaja aBapHii.

B mpaBom BepxHem yrily  TaHEIM HACTPOEK JKypHaia COOBITUMN

HaxXoAWTCA KHOIIKA 3aKPBITHUA OKHA.

HypHan cobbITHH

Pucynox 7.5 — Oxkno «Kypnan cobvimuii»

Iloxcucrema ananmsa

[Toacucrema ananu3a npejcTaBiieHa B Bujie okHa «['padux» (pucyHok 6).

Hutepean: I|-|I:'El:l'-“ec“’\v'“l|-|-l“e 15 MuHyT j Ha4ancHoe epema: :l KoHeuHoe Bpemsa: E ”P""E"“Tbl
Jata/Bpema ITMn I Mapametp I SHaueHHe I Cnepatop I KommeHT 2 A

13/12/2006 - 09:08:37 SYST $rewAlarm Or Haone BMewAlaren

13/12/2006 - 09: 08137 STET $Operator Mone $0perator

13/ 2/2006 - 09:08:37 SYET $HistaricalLogging M Mone fHistoricalLogging

134 2/2006 - 09:08:37 SYET $OperatorDarnain InTouch Maone $0peratorDarmain

134 2/2006 - 09:08:37 SYST $Operatorarne Mone Mane $0peratoriarme

13/12/2006 - 09:08:37 SYST $LogicRunning Or Haone $LogicRunning

131 2f2006 - 09:08:37 LEC recipe_ore 10 MHone

131242006 - 09:08:37 LEc recipe_lime 34 Hone

13/ 2/2006 - 09:08:38 CDE T_Lkacy 28 MHone TemnepaTypa B WAty TRNEMBXAHMEN

13/12/2006 - 09:08: 46 USER $Accesslevel 1000 student fAccessLevel

13/12/2006 - 09:08:46 USER $Operatoriarne student Haone $0peratorMare

13/12/2006 - 09: 0846 USER $Ooperator student Haone f0perator

< | »

(local) - WitialmDh ‘D\splaying 11012 of 12 records. |Ccmnected
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T furnace°C

Texyujee sHaYuYeHNe
789.00
789.00

- 09:16:42 | |
=] 09:26:42 | » |

BmbBoa rpacdpnka

3a 13/12{2006
C MHTepBEanomM

CrmeuieHne rpacdpuka

Pucynok 7.6 — Oxno «I pagpuxy

JlanHas moacucTeMa J1aeT BO3MOXKHOCTH 3allUCM M aHaju3a 3HAYCHUH,
KPUTHYHBIX JJIs IpOLecca, U MO3BOJISET:
® apXMBUPOBaTh IE€PEMEHHBIE  Tpollecca B  COOTBETCTBHU  C
TEXHOJIOTHYECKUMHU TPeOOBAaHUSIMU;
® OTCIIEKUBATh YPHEKTUBHOCTH MPOU3BOICTBA;
® aHAJIM3UPOBATh JaHHBIC IO OKOHYAHUIO MTpoLecca.
Jis  mpocMoTpa apXMBHBIX JIaHHBIX OIPEAETICHHOTO TMapamMeTpa
HEOOXOJMMO HaXaTh HA YMCJIOBOE 3HAYCHHME HTOrO MapaMmeTrpa B OKHE
«TexHoI0rHYeCKHl MPoLece.
B nmanHOI cucTemMe apXUBUPYIOTCS TEKyIIas TeMIleparypa MeYd M TeKyIas
Temmeparypa B mkady TeIeMeXaHUKU.
B HmKHel yacTu OKHA HaXOJHUTCS AaHETb HACTPOEK, MTO3BOJISIONIA:
® 337aBaTh NEPUOJA OTOOpaKEHUs AapXHMBHBIX JAHHBIX, BBIOPAHHOTO

napameTpa;
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® MEHSTh NPOJOJKUTEIBHOCTh AUArpaMMbl — UHTEPBAN, T.€. U3MEHSATH
BPEMEHHOW IMana30H TOPU30HTAIIBHON OCU JUarpaMMmbl;

® TiepeMeIaTtbes Mo TpaduKy BOpPaBO M BIEBO C IIIaroM, 3aJIaHHBIM
OMEepPaTOpPOM;

e MaciTabupoBath rpadux Ha 50 % ¢ MOMOIIBI0 KHOTIOK «Y BeJIMYUTHY

U «KYMEHBIIUTDY.

Pexxumebl YIPAaBJICHUSA TCXHOJIOTHICCKUM IIPOLHCCCOM IMMPOU3BOACTBA HINXThI

Cucrema ymnpaBjieHUsS TPOU3BOACTBOM IIUXThl OOECIEUMBAET JBa pEXKUMA
paboThI:
e ABTOMATHYECKHUH (3aIlyCK IMpoIlecca BBIMOIHAETCS KOHTPOJUIEPOM I10
3aIaHHOM mporpamme);
e PYUHOH (BC€ OINEpalMU BBINOJHIIOTCS ONEPATOPOM IMpPU MOMOIIU
KHOTIOK YTPaBJICHUSI HA MHEMOCXEME).

Bribop pexuma ynpasiaeHus (PY) ocylecTBisieTcss onepatopoMm C

IOMOIIIBIO JIBYXIIO3ULIMOHHOTO
MNCPEKIIOYATCIIA B OKHE ((praBHCHI/Ie CPU crul M1 I M2 m3
LOADICONHAPPL]MON
TID». 115913
RST[TXI[TX2[TX3
2|6 ]10]14
ERRIRXT|RX2|RX3
3|7 ]11]15
CrpaBo4HOE NPUIIOKEHUE Port1A Frrewems

o Nupukamusa koutposuiepa MOSCAD-L.

° Mepuanue cBeroguoma «CPU»  —

Port1B Port2

HEUCIPABHOCTh KOHTPOJLIEPA.

° Mepuanue cseroguona «MIl» — moayinb

B ciiote Nel He pacnio3Haercs.

Port3

MOSCAD-L
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° Mepuanue cBetoanoaa «M2» — Moayiab B cinote Ne2 He

pacrio3HaeTcsl.

e Mepuanue cBeroanona «M3» — wmoaynp B ciore Ne3 He
pacrio3HaeTcsl.

e Topur ceeromnon «LOAD» — wuger 3arpy3ka B KOHTPOJLIEP

(koH(UTYpaIuu, IPOrpaMMBbl, ApaBepa U T.11.).

e Topur cBeroguon «CONF» — B KOHTpoJUIEp 3arpyxeHa
KOH(pUTrypaius.

e Topur cBerognon «APPL» — B KOHTpoJLIEp 3arpykeHa nmporpamma.
e JTopur cBerogmony «MON» — [OpPOMCXOAUT  MOHUTOPHHT
KOHTpoJuiepa (TaOuIl, IPOIECCOB).

e Topurt ceetonnon «RST» — B KOHTpOJEPE HUUETO HE 3arpyKEHO.

e Topur ceerommon «ERR» — B «Error Logger» naxomurcs kon
OomMOKN (BO3MOXKHO C OIKMCAaHUEM), KOTOpas Mpou3oLuIa Mpu padore
KOHTpoJulepa. Beirpykaercss omuOKka ¢ HOMOUIBI0 YTHIHTBL «SW
Diagnostics , Loggers And TimeTagy.

e  Mepuaer cBeroguon «RXn» — mpoucxoaut npueM HaHHBIX 110 h
IIOPTY.

e  Mepuaer cBeroanon «TXn» — MPOUCXOAUT Nepeaadya JaHHBIX IO h
IIOPTY.

L FOpI/IT CBCTOOHUOI «CMny — kaHan ImopTa n 3aHAT.
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7.4 Crena «ACY yauyHoro ocseuienusi — I'opcser»

Crenn mnpenHa3HauyeH U UCCIENOBAaHMS  NpPUHLUIA  palbOThI
aBTOMAaTU3MPOBAHHOM CHCTEMBI YIPABJICHHS YJIUYHBIM OCBELIEHUEM TIOpOJa
Hcnonp3yemble yCTpOMCTBA: KOMMYHHMKALIMOHHBIE KOHTpoOJuiepsl YcTtuMOS;
KOHTpoJulepbl JHHUM YCTUKI; cyeTunku TpexdasHble, AATYUKH JIMHUH
Yerulnl03, tupucropsl, TpaHchopMaTop, TyMOlepbl MMHUTALMU aBapuii, a
TaK)Ke MporpaMMHoe o0ecrieyeHue: insat opc-server u insat master scada.

Ha panHoM cTeHzae wu3yyaeTcsi NPUHLUIBI pabOThl MPOMBIIUIEHHBIX
KOHTPOJIJIEPOB, METOJA OOMEHa uH(poOpMaluell MO JIMHUSAM 3JIEKTPOIUTAHUS,
CAN-untepgetic, RS-485 wunrtepdeiic, nmpuHIMn pabOTHl AIEKTPOCUETUHKA,
npotokos Modbus, nporpammupoBanue B cpene MASTER SCADA u OPC-

SETVCEr.

7.4.1 OOmue NPUHIMIIBLI MOCTPOEHUS CHCTEMBI.

ABTOMaTU3UpPOBaHHAs CHUCTEMa YIPABICHUS HAPY>KHBIM OCBEIICHUEM
npeAHa3HaueHa JJi1 ONEPaTUBHO-IUCIETUYEPCKOTO KOHTPOJIE U yIpaBJICHUS
CEeThI0O  HAPY)XKHOI'O  OCBEIIEHUSA, a TakKe  BBIMOJHEHUS  (DYyHKIIM
aBTOMATUYECKOTO YMPABJICHUS PEKMMaMM OCBEIICHUS M ydyeTa MOTpeOJIeHHON
AJIIEKTPOIHEPTUH.

Bueapenne wu npumenenue ACY HO obecreunBaeT pelieHue
CHEAYIONIUX TEXHUYECKUX U OpPraHU3allMOHHbIX 33]1ay:

- o0ecrnieueHrne ONTUMAIBLHOTO U CTAOMIIBHOTO YPOBHSI OCBEIIEHHOCTH B
COOTBETCTBHHM C JICUCTBYIOIIUMH HOPMAaTUBAMU;

- TIOBBINICHUE HAACKHOCTH U 3P HEeKTUBHOCTH paboThl cetn HO;

- oOecrnicueHue OIICPATUBHOI'O KOHTPOJIA U YIIPABJICHUS CCTHIO HO,
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- obecrieueHue ONMEPATUBHOTO KOHTPOJISI COCTOSHUEM OTKIFOYEHHBIX
muauit HO (BeIsiBIeHHE OOPHIBOB U KOPOTKUX 3aMBIKAHUN );
- obecrieyeHHME TEXHOJOTHYECKOTO M  KOMMEPUYECKOro ydera

NOTPEOJICHHON 31EKTPOIHEPTHH.
7.4.2 KoMMyHHKallMOHHBIN KOHTpOJLIep YcruMO0S

KoMMyHHKAlIMOHHBIA KOHTPOJUIEP NPEAHA3HAYCH JUISl YIPABICHUSA
Bcemu ycrporictBamu 111 u oGecrieuenus ceszu ¢ [TY.

QOyHKIMY KOHTPOJLIEpA:

e [{uknuyeckuid ompoc CYETYMKA, KOHTPOJUIEpAa W JAaTYMKA JIMHHUM 110
untepdeiicy « CAN» kaxapie 0,5 ¢ 3ampammBaeTcss MTHOBEHHAs! U PEaKTUBHAS
MoIHOCTh 10 (pazam A,B,C HampsikeHue, 4acToTy ceTH. B gexxypHOM pexume
nojiydaer MHGOPMALMIO O HAJIUYUMU K3 U Pa3pblBOB HA JIMHUU. TOCHUIAET
xoMaH el K1 Ha BKJI/BBIKT a3 u 1p.;

* Ilognepxka mnporokona obOmeHa c¢ IIY 1o BBICOKOYpOBHEBOMY

nporokoiny ModBus. Ilocbutaer nanubsie Ha OPC 1 nosy4aeT oT Hero KOMaH/ibl.
7.4.3 Kontposaep junun YcruKo;

Kontpomiep nuHUM (COBMECTHO € JaTYMKAMHM JIMHWUU) BBITOJIHSIET
cnenyronue GyHKIIAN:

A) Kontponas nienoctaoctu uauit HO.

Kontpons nunHuii  ocymectBusiercss wMexay I,  ocHameHHbIMU
KOHTposuiepoM YcTuKin W matyukamu JMHUAK Y CTU/[1, yCTaHOBJIEHHBIMU Ha
KOHIIAX JIMHWM. Bcero KOHTpoJuiep JIMHHUM NO3BOJSET MNOJAKIKYaTh 10 6
JATYUKOB JIMHUM, COOTBETCTBEHHO MOKHO KOHTPOJIMPOBATH 10 6 OTBETBIICHUU
ot oxxoro III1.

KonTpoiiep, B OTCYTCTBME€ OCHOBHOTI'O HANPSKEHUS, MTPOU3BOIUT
HAKINYECKUA OIMPOC JAaTYMKOB JIMHUKA IIyT€M KOMMYTAIMU HaNPSHKEHUS

crienuaibHOro Tpanchopmaropa (24B) Ha dazy C mno omnpeacieHHOMY
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QITOPUTMY  MYTEM  MAHUIYJIMPOBAHUA  IOJYBOJIHAMH  [EPEMEHHOIO
HarpsbKeHus. JlaTYuky TMHUN OJJTHOBPEMEHHO MUTAKOTCS OT 3TOr0 HAIPSKEHHUS.
[Tpu onpoce kouTposepom (YctuKir) kaxapiii gaTuuk GopMHpPYET OTBET MPH
COBIAJCHUU COOCTBEHHOIO ajapeca C 3alpaliuBacMblM MYTEM KOMMYTALMH
HanpspbkeHus ¢assl C moouepeHo Ha dazy A u Ha ¢asy B.

Kontpomiep cieauT 3a I1EIOCTHOCTHIO JUHUN  (IIPEBBIIMICHUIO
JIMHEWHOrO0 COMPOTHUBIICHUS JUHUK cBbile 5 OM) MO OTBETaM OT JAaTYUKOB
auHui. Ecnv HeT oTBeTa Mo OJHOW M3 JUMHUK OT ONPENEJICHHOTO JaTyuKa, TO
BO3MOKEH OOpBIB CETMEHTA IMHUH, Ha KOHIIE KOTOPOTO CTOUT AaTuuk. Ecnu Het
oTBeTa 1o JuHUsIM A u B, To 00pbIB BO3MOKeH Takke Ha JuHuu C.

b) KonTponp Hannuus Hanpsbkenus Ha auHuu HO.

Kontponnep ¢ukcupyer Hamuyue HampsHKeHUS ¢ HOMUHAJIOM Ooliee
40B Ha Bcex (a3HBIX JHHHUSIX B JIIOOOM pexkume. M3mepenue HampsHKeHHUS
MIPOU3BOAUTCS HA BBIXOAHBIX JTUHUAX [1I1.

B) Kontponb 3ambikannii uauii HO.

B pexume «OcBelieHre BHIKIIIOUEH0» KOHTpOJIIEp CleanuT 3a HATUYUEM
¢a3HbIX 1 Mex(pa3HbIX KOPOTKUX 3aMBbIKAaHUN 1O TOKY motpebnenus ¢asel C, a
takke Ga3 A u B mo oTBetamM OT [aTYMKOB JUHUW TIPU CHUKCHUHU
CONPOTHUBJICHUS JTUHUU HIXKE 1-1.5 Om.

I') VYopaenenue ocBelIEHMEM 10 KOMaHJI€ OT KOMMYHHUKAI[MOHHOI'O
KOHTpOJIJIEpA WA Y€PE3 MECTHBIA MYJIbT, PACIIOJNIOKEHHBINA Ha BEPXHEN KPBILIKE
KOHTpOJLIepa JTUHUU.

Bri6op wcTOYHMKAa KOMaHJ YIpPaBJICHHUS MPOU3BOIAUTCS IMOCPEICTBOM
TymOJiepa,  pPACIOJOKEHHOIO  HAa  BEpXHEW  KpbILIKE  KOHTpOJUIepa
«Pyunoi/[IucTaHInOHHBINY.

JIucTaHUMOHHBIN peXUM — OT KoHTposuiepa ¥YctuMOS uepes GSM-ceTh
C BEPXHETO YPOBHS yIPABIICHHUS.

) Ilogmepxka mpoTokojga oOOMEHAa C  KOMMYHHKAIMOHHBIM

KOHTPOJUIEPOM.
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Kontpomiep nuaun YctuKin siBasieTcss BEIOMBIM B CTPYKTYPE CUCTEMBI
[II1. Umeet ceteBoii ampec nepBbiid, ckopocTh 960000a. ITuranue uaTEepdeiica
«CAN» KOHTpoJUlepa JIMHMM OCYIIECTBISIETCA  OT MCTOYHHUKA MHUTAHUSA
Beyuiero Kourposuiepa Y ctuMoOS.

B PYYHOM\aBTOMAaTHYECKOM peXuMe ¢ wumutanuedn aBapuil.CBs3b
KOHTpPOJUIepa JIMHUM C JATYUKAMH OCYILECTBIIAETCS YEpe3 CUIIOBbIE JIUHUU, UTO
SBIIIETCS TEXHUYECKMM HOBIIECTBOM, T K HE TpeOyeTcsi OTIEIbHOrO KaHaja
CBSI3U. CBA3b KOMMYHHKAllMOHHOIO KOHTpOJUIEpA CO CYETYMKOM H
KOHTpoJiepoM JuHHUU ocymecTBisierca uepe3 CAN untepdeiic, ¢ OPC-
cepBepoMm (Insat maststeropc) uepe3 RS485 wunrepdeiic. s co3panus
BUPTYaJIbHOIO paboyero MecTa HCHONb3yeTCs MPOAYKT  KoMIaHuu Insat

MASTER-SCADA/
7.4.4 Cuerunxk Mepkypuii 230ART.

Cu€Tunk  mpeaHa3HAuYeH JUIsl yd4eTa DIEKTPUYECKONM DJHEPruu B
Tpexda3zHoil Tpex- WM YEThIPEX MPOBOAHONW CETH MNEPEMEHHOT0 TOKa C
HaIpsHKEHUEM 3*220/380B, 4acTOTOU (50 O 2,5) I,
HOMHUHAJIbHBIM/MaKCUMaIbHBIM TOKOM 5/7,5 A.

H3mepeHne 3HEpruy CUETIYMKOM OCYIIECTBIISICTCS MU(PPOBBEIM METOIOM
¢ yactoToil BeIOOpok paBHO# 4000 ['m (mepuox 250 MKC) 1O KaKIOMY KaHAITy
U3MEpAEMON BETMUMHBI HAMIPSKEHUS WU TOKA.

Cuetunk ocHamaerca 8-paspsanbiM  JKK-gucmuieem, Ha KOTOpBIA
BBIBOJIMTCSI COJIEP)KMMOE PETUCTPOB yUyeTa MOTPEOICHHON SHEPTUH (B €AMHUIIAX
0,01xBt*u, mu6o 0,01kBap*4) u comyrcTByromas uHdoOpMainus, KOTOpPHIC
0TOOpaXarT BHUJ UHIULIKUPYyEeMOH sHepruu (A - akTuBHas, R - peakTuBHas),
Homep Tapuda, HOMEp ¢aszpl U T.A.. CMeHa HHAUIMPYEMBIX PETHUCTPOB
TIPOU3BOUTCS aBTOMATHUYECKH 110 KOJIBITY.

CueTyrK M3MepseT M MO3BOJISET CUUTHIBATH CISAYIONTYI0 HH(POPMAIHIO
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e  noTpeOJeHHON aKTUBHON PHEPTUU TTO CyMME Tapu(OB;

e  noOTpeOJEHHON aKTUBHOM YHEPTUU MO YEThIpeM Tapudam;

e  TOTPeOICHHOW PEaKTUBHOM SHEPTUU MO0 CyMME Tapu(oOB;

e  nOTpeOJIECHHON PeaKTUBHOM YHEPTUH 10 YEThIPEM Tapudam;

U T.JI. CHOBA IO KOJIbILY.

e  MIHOBEHHAsl aKTUBHAs MOIIHOCTH M0 Kaxa0u (a3e u cymme ¢as;

e  MIHOBEHHAs PEaKTHBHAasl MOIIHOCTH MO KaXKA0ou (aze u cymme (as;

e  MIHOBEHHAs MOJIHAsI MOIIHOCTh MO KaXA0H ¢aze u cymme ¢has;

®  HampspDKEHHUe Mo Kaxaou (dasze;

®  TOK IO Kaxaoi (asze;

KO3 (PUIMEHT MOIITHOCTH 1O KaKI0H (aze u cymme ¢as;

e  JaTa.

U T.JI. CHOBA IO KOJIbILY.

[IpenycMoTpeHa TakKe BO3MOXKHOCTb KOPPEKLMH BHYTPEHHHX YacOB
CUYeTurMKa OJHWH pa3 B CyTKU B mpezenax +28/-30c. mpu AIUTEIHHOM HaKaTHH
(Oonee Ic.) m OTHyCKaHMM KHONKU CIpaBa B PEXKUME HMHJIUKAIMU TEKYIIEro
BpeMeHu. [Ipu 3TOM eciiv 3HaueHHE MHIMLUUPYEMbIX CEKyHJa Obuto meHee 31,
OyJeT yCTaHOBJIEHO 3HaueHue cekyHi paBHbIM (00, B IPOTUBHOM Cclly4ae —
paBHBIM 59.

OOMmeH uH(popManuelt cuéTyrKa ¢ KOMMYHUKALMOHHBIM KOHTPOJIJIEPOM
npoucxoaut yepes uHTepdeiic cesizu «CAN».

CueTunk  sBJISIETCS  BEIOMBIM W OTBEYaeT  JAHHBIMU  Ha
COOTBETCTBYIOIIMI 3aIIPOC KOHTPOJIEPA.

CereBoil anpec cueTyuka HYJIEBOH, ckopocTh 960000x. Ilutanue

untepdeiica«CAN» ocymiecTBisieTcsi oT KoHTpoiepa YctuMO5.
7.4.5 Tupucropsl

Tupucropsl cocrodar u3 peie, ynpasiasemblx KJI, ¢ mx mnomombsro



122

IPOUCXOIUT BKJIIOYEHHUE U BBIKIIIOUEHHE (a3.
7.4.6 TymOJuepbl aBapuii.

Tpexno3unnonHbsie TyMOJIEpHl Al CO3JaHUS OOPHIBOB M 3aMBIKAHHUH C
npenbiaymiei dasoii. [onoxeHusM Tym061€pOB COOTBETCTBYIOT:

HuxHee nosioxkeHrne — HOpMaJibHBIN PEXKUM;

Cpennee nosnoxeHue — oOphbIB;

BepxHee monokeHue — 3aMmblkaHaue ¢ npeapiaymen ¢gazon: A ¢ C, B ¢
A, CcB.

CreHJ YKOMIUIEKTOBaH HEOOXOJIMMBIMU TpHOOpaMHu: TEHEPaTOpOM
curHajioB u ociuiuiorpadom dupmsel Velleman Instruments, MyJIbTUMETPOM.

Ha nepenneit manenu BepXHEH KOPOOKM HaHECEH MOIYMPO3payHbIN
PUCYHOK: JOpora, Iectb (QoHaped yJIMYHOTO OCBEIICHHS, B IIEHTPE IMaHEIu
pacrnoliokeHa NaHeNlb C MNEePeKIIYaTeNs MU, WUMHUTHPYIOUIMMHU pa3pbiB LENU
(MOKET TepeHeCTH B JIEBbI HWXHUK Yroy), B IPAaBOM HUXKHEM YTy

PAaCIIOJIOKCH BXOA JIs CUTHAJIA IIOCTOPOHHCTO HAIIPAKCHUA.
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7.4.7 CocrTaB cTeHaA:

DyHKUMOHa/IbHAA cxema CTeHAa
“TopceeT”

@‘

CunoBoi BaoK

BAOK aBTOMATHMKM TymBAepbl CO3AaHUA
g II HMHWUA apapmit
JoaTpOnEp M| (1)} —
T CueraK | Yol o | @ E; F%
Mepxypuii230 J )
ART Daza A dazaB aza
| YeTuMos
TymBnepel co3aaHna
aBapHi
|
= = CunoeoH 6nok
Q) Q) )
MHTepdeiic Ymﬂﬂﬂ
U Rs485 dazaA ©azaB Gazal
I YAaneHHbli NyHKT
ynpaeneHMa
.| Mpoekr MASTER-SCADA
OPC-cepeep .

Pesne - oCymiecTBIAIOT KOMMYTAIMIO OCBELIECHUS MO TpeMm (azam co
CXEMOM 3aILUTHI 110 NTPEBBIIICHUIO TOKA.
Kourpousiep sunun YceruKu - mpoBoauT Beliady KOMaH[ yIIPaBICHUS

Ha peiIc, U COBMCCTHO C JaTYUKAMHU OCYIICCTBJIACT KOHTPOJIb JIMHHUH

OCBEILICHHUS.
Mepkypuii 230ART - tpexda3uplii MHOTOTapu(HBIM CUYETUUK
DHEPIUU.
Kourpostep YceuMO0S -  KOMMYyHHKallMOHHBIA — KOHTpPOJUIED,

npeAHa3HAYCH JJIS YIPABJICHUS BCEMH YCTPOMCTBAMH M OOCCIICUCHHS CBS3HU C
ITY. HukIn4ecKu ONMpamMBAET CYECTUYMK, KOHTPOJUICP WM JATUYMKHU JIMHAM 10
unteppericy CAN u nmoanepxxkuBaer ooMeH aanHbiMH ¢ [IY depe3 unrepdeiic

Rs485.
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OPC - cepsep ocyiiecTBisieT 0OMEH JaHHBIMH MEXIY KOHTPOJUJIEPOM
(cpennuii ypoBenb ympabieHus) u SCADA - npoektoMm (BEpXHUH YpOBEHb
YIPABJICHUS MPOLECCOM).

MASTERSCADA - cucrema ynpaBieHUS TEXHUYECKMM IIPOLIECCOM
BEPXHETO YpPOBHA, MMeeT YAOOHBIN Tpaduueckuii wHTEp(dEc u MO3BOISIET
npocto U A(PQPEKTUBHO YyHOPaBIATH OCBELUIEHUEM: MOCHLIATh KOHTPOJUIEPY
KOMaH/1bl, IOJy4yaTh HH(OPMALIUIO O COCTOSIHUM CUCTEMBI B PEXUME PEATbHOTO
Bpemenu. [lpu sToMm He TpeOyroTcsi Kakue-nuOO CIieluaabHble 3HAHUA U
YMEHUS, TO €CTh YIPABJISATh MOKET YEJOBEK, HE 3HAKOMBIA C MPUHLHUIIOM
paboThl KOHTPOJUIEPOB, JATUYUKOB M APYTUX YCTPOMCTB HU3KOIO M CPEIHEro
YPOBHSL.

Tymo0s1epsbl co31aHuA aBapuii:

Bepxuee nonoswcenue - KopoTkoe 3aMbIKaHHE ¢ TIpeasiayen dazoit (A
cC,BcA,CcA)

Cpeonee nonodicenue - 0OOpHIB.

Huoicnee nonoowcenue - HOpManbHBIN PEXUM pabOTHI.

Jaryuk JuHUM YcerulT — COBMECTHO € KOHTPOJUIEPOM JIMHUHU
OCYLIECTBJISIET KOHTPOJb JIMHUM. [[aTUMK CHEAUT 3a COCTOSSHUEM JIMHUU U

OTBEYAET Ha BONPOCHI KOHTPOJIJIEPA JINHUU.
7.5 Crena «IIM/I-peryasitopa»
7.5.1 Bseaenue
JIabGopaTOpHBIl KOMIUIEKC, OCHOBaHHBIN Ha 3akoHe [N /[-perynupoBanus
TEMIIEPAaTYpPHOTO pEXHUMa, COBPEMEHHBIX CHCTEMAaX AaBTOMATHU3UPOBAHHOIO

YIPABJICHUS U MPOEKTUPOBAHUS, U UCIOJB3YIOIIMIA TPUOOPHI U YCTPOICTBA IS

n3ydenusa kommnanuu OBEH.
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YcTaHoBKa TO3BOJISIET OCYHIECTBUTH JAEMOHCTPALMI0 (PU3NYECKUX MPOIIECCOB,
TaKMX KaK :

— [Iporiecc HarpeBaHus, C TIOMOIIbIO YBEIMYCHHUS CBCUYCHUS JIAMIIBI
HaKaJIMBaHMS,

— [Ipomecc oxmaxaeHWsi, C TOMOINBIO CpaldaThIBaHUSI BEHTUISTOPA
(xomrapartopa);

— [Ipouiecc Bo3aeicTBUA TEIIOBOTO d(ddeKTa OT JaMmbl HAKAIHBAHUS Ha
peaIMET HCCIIET0BaHNS;

— [IpenycMoTpeTh OTBOJ Temsia B OJIOKEe, TAC pACIONOXKEH IPEeIMET

UCCJIeIOBAHMUSI, C TIOMOIIBIO IEpPOPUPOBAHHBIX OTBEPCTUIA B OJIOKE.
7.5.2 @®OYHKIMOHAJbHbIE BO3MOKHOCTH

1) HN3mepeHue TeMnepaTypsl.

2) PerynupoBanue u3MepseMOd BEJIUYHMHBI B CTAaTUYECKOM DPEXKHUME U
IIpU BKJIKYEHHUU BO3Myllarouiero Bosuaevcteus no IIMJ[-3akonHy nmyrtem
MMITYyJIbCHOTO MJIM aHAJOrOBOIO yIIPABICHUA.

3) OcyulecTBiieHHE PYYHOU HJIM AaBTOMAaTHUYECKON HAacCTpOMKa pPeryjaaropa Ha
YCTAHOBIICHHOM OOBEKTE.

4) Onpenenenue aBapulHOW CHUTyallMd TPU  BBIXOJE H3MEPSEMOTO
napaMeTpa 3a 3a/laHHbIE TPaHULIBI U IPU OOpBIBE B KOHTYPE PETYJIHPOBAHMUS.
5) Pabora B cetu, oprann3oBaHHOW 1o ctaHaapty RS-232, yto mosBoser
3a/1aBaTh

HEO0OXOUMBbIE PEKUMBbI PAOOTHl YCTAaHOBKM M OCYUIECTBIATH KOHTPOJb C
MIEPCOHAIBHOTO KOMIIBIOTEPA.

6) JlucTaHUMOHHOE YNPABJIECHHE 3aIlyCKOM M OCTAHOBKOW PEryJaupoOBaHUs

npu nomoiu paznuyHbix SCSDA cucrem.



126

TexHuyeckne XapaKTEPUCTUKH

° IIntanue cetn 220B 50 I'm;

e  Tewmmeparypa HarpeBa npeaMera nuaMepenns e 6oree 65 C°;

e Bxoxa/Brixon RS232,
1K;

e TaGaputHble mapaMeTphbl YCTAHOBKH 40x51x14,5 cwm;

e  Macca He 6onee 3 Kr.

YcnoBus dKCILTyaTauuu

e  TemnepaTypa OKpYy>KaroILEro BO3ayxa +5...50 CY
e  Buaxuocts npu 35 C° 30...85%;

e  ArtmMmocepHoe 1aBieHHE 85...107 xIIa.

MHCcTpyKIMs 10 SKCILTyaTaluu

1) VYcraHoBKy HEOOXOAMMO YCTaHOBHUTH (3aKpEMHUTh) B YCTOMYHUBOM
BEPTUKAIILHOM TOJIO)KEHUH B MECTE SKCIUTyaTallUH.

2) Tloakmrouuts k cetn 220 B 50 I'm.

3) Bxiouutb TymOJiep NMUTaHMS, MPUBEIS €ro B mNoyiokeHue «Bximy,
pacrnoJIOKEHHbI Ha BHYTPEHHEHN MaHeId YCTaHOBKH (KOpIyca).

Buumanue.  Ilynkrsl 1-3 J0MKEH OCYHIECTBISATh aAMUHHUCTPATOP
1abopaTopuu, 0O3HAKOMUBILUNCS C TaHHOW MHCTPYKIUEH, MO0 OTBETCTBEHHOE
JULO.

1) IlpousBecTu pyuHyIO WU aBTOHACTPOUKY peryisitopa TPMI101.

Buumanue. NHctpykuuss 1o Hactpovike peryasaropa TPMI01

IpUIaraeTcsl.
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2) Ilpu HEOOXOIMMOCTH MPOU3BECTU MOIKIIOYEHUE IMEPCOHAIBHOIO
KOMIIbIOTEpa uyepe3 BbIXoJ RS-232, pacnosiok€eHHOro Ha BHYTpPEHHEW MaHENH
YCTaHOBKH (KOpIyca).

Buumanue. JIaHHBIM ~ TYHKT  JOJDKEH  KOHTPOJUPOBATHCS
aJIMUHHCTPATOPOM J1a00paTOPHUU, WIH OCYIIECTBIISITHCS HEMOCPEICTBEHHO UM
CaMUM.

3) Ilo okoHYaHMM MCIIOJNIB30BAHMSI YCTAHOBKU TyMOJep BKIIIOUEHUS
MUTAHUSL HEOOXOAMMO MEPEBECTHU B MOJIOKEHUE « BBIKI.

4)  OTKJIIOYUTH CETEBOM Kabelb OT CETH.

BHUMAHMUE! B cBs3u ¢ HanuyueM Ha KIEMMHHKaxX OpUOOPOB
ONACHOTO I KU3HU HAIpsDKeHUs, AOCTYN K MpuOopaM, HaXOAUIUMCS Ha
BHYTPEHHEH NaHEIM METAUNINYECKOro KOpIyca, AOJKEH OCYLIECTBIATHCS
TOJIBKO aJIMUHUCTPATOPOM 1a60paTOPHOH, KB (UIIUPOBAHHBIM

cricnuajnucTtaM Ujin OTBECTCTBCHHBIMU JIMIIAMU.

7.5.3 Jlabopatopnas pab6ora Nel

1 U3yuenue ITH/[-pyvinuposanusn 6 pyunom pexcume na TPM101

Llenvro Oannou 1abopamopHou pabomvl AGAACHICA.:

N3yuenne 1abOpaTOPHOrO CTEHAA U B3aUMOJICUCTBUE €r0 YCTPOUCTB,
U3YUYEHHE OCHOB TeopeThueckoro u mnpaktudeckoro IIM/[-perynupoBanus.
[lonyuyeHne NPaKTUYECKUX HABBIKOB pabOThl B 3aMKHYTBIX CHCTEMax

aBTOMAaTUYECKOTO peryiaupoBanus ¢ npumenenuem 1IN /[-perynsatopos.

1.1 Mecmo ¢ ACY TII, 0oocmouncmea u neoocmamku IITH/[-pecyramopoe
Jlns  ympaBiieHHs TlapamMeTpaMyd  TEXHOJIOTHYECKHX IPOIIECCOB M

YCTAaHOBOK  Hawbojee  IMHUPOKO  TMPUMEHSIOTCS  3aMKHYTBIE  CHCTEMBI

aBTOMAaTHUYECKOTO peryjJupoBaHus. VX TumoBas CTpyKTypa NpeacTaBicHa Ha

Puc. 1.1.
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Q(t)

Xs

06bekr

u (} McnonuutensHoe |§
’ i ynpaBneHua

Fetyaimopy yCTpOiicTBO

Pucynok. 7.7. TunoBas cTpykTypa 3aMKHYTOM CHCTEMBbI aBTOMAaTUYECKOTO

peryJiupoBaHus

VYcaoBHble 0003HAUEHUS:

X(t) — perynupyemas BEJIMYHHA;
Q(t) — BO3MyIIAKOIEE BO3ICUCTBHUE;
Xs — 3aJ1aHue PEryIsTopy;

U (t) — xOMaH/ bl pETyIsiTOpa;

Y (t) — ynpasnsroniee BO3/ICHCTBHE.

B mopmaBnsroriem  OONBIIMHCTBE TaKMX  CHUCTEM  MPUMEHSIOTCA
PEryJISTOPBI, peaau3yonme KIaCCUUYECKUN MPONOPLUHOHAIBHO -UHTErPAIBHO -
mupdepennmansubii  (IIMJ]) 3axkon ympaBienus. Cnocob6nocts TTN/I-
PEryJsITOPOB  YIPABIATH OOBEKTAMH, OTIMYAOIIMMHUCST 10 (PU3NYecKoin
pUPO/JIe, CBOMCTBAM U Ha3HAYEHUIO, CBUJICTEILCTBYET 00 X YHUBEPCATBLHOCTH.

braronmaps 3Tomy BaKHENIIEMY JOCTOMHCTBY CTajll BO3MOXEH CEPUMHBIN
BBIIIYCK PEryJjisiTOpOB i OOUICHPOMBIIUICHHOTO TPUMEHEHHS, a TaKxke
CHOXKUIICS €IUHBIN

MOAXO0J K IOJATOTOBKE CIIENUAIUCTOB M0 TEXHOJOIMYECKON aBTOMATHUKE
JUISl BCEX OTpACIIe MPOU3BOACTBA.

YHUBEPCATHHOCTh TUIIOBBIX PETYISATOPOB OOYCIOBICHA HH YEM HHBIM,
kak camuM [IMN][-crioco6om (opMupoBaHus YIpaBISIONIETO BO3JACHCTBUSA. 3a
Hee, Kak 3a JIIn0oe Jpyroe J0CTOMHCTBO, MPUXOJAUTCS YeM-TO TUIaTUTh. [lnaroii

3a yHuBepcanpHOCTh [IM/I-perymaropoB  sBisieTcs  HOTEPS  KadyecTBa
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ynpasieHus. Ee pa3smepnl BBIACHSIOTCS MYTEM MPSMOr0 CpaBHEHHUs KauecTBa
[IN/l-ynpaBneHuss ¢ peasibHO JOCTHXKUMBIM Kad€CTBOM ONTUMAJIBHOTO YII-
paBienus.  MccnenoBaHuss — MOKa3bIBalOT, 4YTO  JaKe€  IpU  caMoOH
kBanuunupoBannoit  Hactporike [IM/I-perynastopoB miara 3a ux
YHUBEPCAIBHOCTh ~ OKa3bIBA€TCSl BECbMa 3HAUUTEIBHON M 3aBHCUT OT CBOMCTB
yIpaBisieMoro 00bekTa. IToT (akT XOPOIIO U3BECTEH Pa3padOTUYMKAM THUIIOBBIX
perynsatopoB. UMeHHO MO3TOMYy HX yCWIMAMHU co3aanbl Moaudukamuu [TN]]-
anroputmMa — PID(A) u PID(B), a Takxe pazpaboTraHbl METOAbI aBTOAAANTAIIUN
Hactpoek [IN/[-perynsTopoB. Hanuio ecTecTBEHHOE CTPEMIICHUE YJIYYIIWTH
pabotry IIU]/I-perynsitTopoB, COXpaHWB HX TIJIABHOE JIOCTOMHCTBO —
YHUBEPCAIIBHOCTb.

Ho Bo3MOXkeH U Apyroil moaxoj K pPelieHuto mpoOaeMbl, COCTOSIIUN B
TOM, YTOOBI UCCJIEI0BATh CBOMCTBA ONTUMAJIBHBIX YIPABICHUA TUHAMUYECKUMHU
00BbEKTaMH PA3JIMYHOTO THUIIA, BBISIBUTH OOIME 3aKOHOMEPHOCTH U, O0OBEUHUB
WX, CHHTE3UPOBATh HOBBIN c11Oc00 (OPMHUPOBAHUS YIIPABICHUS I 3aMKHYTHIX

CHCTCM, 06J13,I[8.I'0HII/IIZ CBOMCTBOM YHUBCPCAJIIBHOCTH.

1.2 Ocnoenvie euowt pecynuposanus ACY

[Ipy mnpouyux paBHBIX YCJIOBUSX MPOMOPLHOHAIBHO-UHTETPATIbHO-
mupdepennnansasie wimn  [IUJI- (PID - Proportional-Integral-Derivative)
PEeryisiTOpbl TO3BOJISIIOT MOAHSTH TOYHOCTH YyrpaBieHuss B 5-100 pa3 mo
CPABHEHUIO C MMO3ULIMOHHBIM PETYIISITOPOM.

Hau6onee yacto B 3amauax ACY TII npuMeHstoTCS IBYXTO3UIIMOHHOE
peryJMpoBaHue U MPOMOPIUOHATBHO-UHTErpalibHO-TudPepentnansuoe (ITN]])
pEryianupoBaHuUE.

ﬂGVXI’ZOSuuMOHHOQ pezyiupoearue oOecrieunBaeT BKJIIOYECHUE WU

OTKJIIOYEHUE HCIOJIHUTENIBHOTO YCTpOMCTBa (HampuMmep, HarpeBarens) B
3aBUCHUMOCTH OT TOT'O, HWKE WJIM BBIIIE U3MEPECHHBIM IapaMeTp OTHOCUTEIBHO

3aJaHHOT'O YPOBH:I. HpI/I ABYXIIO3UIITMOHHOM PCTYJIIMPOBAHHUN B CHUCTCMC BCCra
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OPUHIMINAIBHO TPUCYTCTBYIOT KOJEOAHHUS TEXHOJIOIMYECKOro IapaMerpa,
IpUYEM pa3Max 3TUX KoeOaHUM ompenenseTcs TOJIbKO IMapaMeTpaMu CHCTEMBI
(MHEpUMOHHOCTHIO JATYMKOB, UCIIOJHUTEILHOTO YCTPOIMCTBA U CAMOM CUCTEMBI)
Y IPAKTHYECKHU HE 3aBUCHUT OT PETYJIATOPA.

lpu [IHJ] pecynuposanuu CWTHAJ YIIPABICHUS 3aBUCUT OT Pa3HULBI

MEXKJy M3MEPEHHBIM IMApAMETPOM M 33JaHHBIM 3HAYCHHEM, OT MHTETpajia OT
Pa3sHOCTH M OT CKOPOCTHM HW3MEHEHHus napameTpoB. B pesynbrate I[1M/]
peryisiTop 0OecreyrMBaeT TAaKOE€ COCTOSIHME HCIOJHHUTEIBHOIO YCTpoucTBa (
MPOMEKYTOUHOE MEXKY BKIIFOUEH WJIM BBIKJIIOUEH), IPU KOTOPOM H3MEPECHHBIM
IapaMeTp paBeH 3aJaHHOMY. [IOCKOJIBKY COCTOSIHME MCIOJHUTEIBHOIO
YCTPOMCTBA CTAOMIU3ZUPYETCS, TOYHOCTh MOJACPKAHUS MapaMeTpa B CUCTEME
MOBBIIAETCS B JECATKH pa3. Takum 00pa3oM, 3aKOH PEryJIupOBaHUSA
o0ecreynBaeT TOYHOCTb.

B npuniumne, TOYHOCTh MOJAEpKaHUsL OyJET ONMPEACNSIThCS TOYHOCTHIO
W3MEpPEHHUS CUTHAJIAa M MHTEHCUBHOCTHIO BHEIITHUX BO3JCHCTBUIN HA OOBEKT.

Curnan ynpasnenuss ana IIMJ] perynstopa omnpenensercss Tpems
KOMIIOHCHTAMU:

U=(r-r FET) + ( IT - mponopuuoHanbHasi KOMIOHEHTA).

at
_[(T —TFET]? +

AT -T )
YCT
dt

( U -unTerpanbHas KOMIIOHEHTA).

d

( A -nuddepennmanbHas KOMIOHEHTA).
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I'ne,

Tyct -3aJlaHHas TemIiiepatypa (ycraBka)
ti -3aJlaHHas TeMIieparypa (yCcTaBKa)
td -3aJlaHHas TemIeparypa (yCcTaBKa)
Cuenan  ynpasnenus,  KOmopwli  6vlpabamvléaem  pe2yismop,

onpeoensiemcsi mem, HACKOJILKO GEIUKO pAacco21aco8anue (nponopyuoHaIbHasl
KOMNOHEHMA), HACKOIbKO 00120 COXPAHAEMC S pACCO2N1ACO8aHUe (UHMEeSPANbHAS
KOMNOHeHma) U, HAaKOHey, Kak ObiCmpo UMEHAEemcs paccoenaco8anue
(Ougppepenyuanvras komnonenma,).

KauectBo ymnpaBnenus, kotopoe obecneuuBaer I[INJ perymstop B
3HAYUTENbHOM CTENEHH 3aBUCUT OT TOrO, HACKOJIBKO XOPOIIO BBIOPAHBI
[IapaMeTpbl PEryIATOPa COOTBETCTBYIOLIUE CBOMCTBAM CUCTEMBI. JTO O3HAYACT,
yto [IN]] perynstop nepen HayaioM paboThl HEOOXOIUMO HACTPOUTD.

KauectBo perynuposanus [IN/][- perynsrtopa onpenensercss TOUHOCThIO
HAaCTpOMKM ero mnapamerpoB. CylecTByeT MHOIO pa3iu4HbIX METOJIUK
Hactpoiiku [TN]I-perynaropoB. B ocHOBe OOJBIIMHCTBA U3 HUX JIEKUT AHAIIN3
nepexoaHon xapaktepuctukud. Otmerum, uto Bce I[IW/-perymstopsi OBEH
UMEIOT (PYHKIMU aBTOHACTPOMKHM NApaMeTpOB PEryJIUpOBAHMS, UYTO JAeT
BO3MOKHOCTh OBICTPO TMOJYYHUTh BBICOKOE KAdyeCTBO PEryJIHpPOBAHUS J1axe

HCCIICTHUAJIMCTaM.

1.3 Ycmpoiicmea ucnonwvzyemvie 6 1aOGOPAmMOPHOIN YCMAHOEKE U UX
Ha3Hauenue

JlabopatopHas ycTaHOBKa, BKJIOUammias B cels mpubopsl (Hupmbl
OBEH, nmnpennaznauena ansg  u3MepeHus  (U3HUECKOro  Iapamerpa
TEMIIEPAaTypbl KOHTPOJIUPYEMOTO OOBEKTa, OTOOpaXKEHHs H3MEPEHHOTO

napamMeTpa Ha BCTPOCHHOM HU(POBOM HMHIUKATOPE, a TaK €XKe I CBS3H
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[aKeTa IpPOrpaMM Ha MEPCOHAIBLHOM KOMIBbIOTEPE C (PU3UUECKUM OOBEKTOM C
LEJIBbI0 peanu3aiuu pyHKIUNA KOHTPOJIS, yIPaBICHUS U PETYIUPOBAHMUSL.

JlaGopaTopHas  yCTaHOBKa  MpeJHa3Hay€Ha Uil  [POBEICHHUS
7a00paTOPHBIX M MPAKTUYECKUX 3aHATUN MO aBTOMATU3UPOBAHHBIM CHCTEMAM
yIpasieHus TexHojgornueckumu npoueccamu (ACYTII).

Ilpuoop TPM101 — B KOMIUIEKTE C NEPBUYHBIM IpeoOpa3zoBaTesieM
npeaHa3HaueH Uil u3MepeHust (U3MYECKOro napaMmeTrpa KOHTPOJIHPYEMOTO
00beKTa, OTOOpaXKEHU U3MEPEHHOI0 MapaMeTpa Ha BCTPOCHHOM IU(PPOBOM
UHIMKATOpEe; a Takke i (GOPMUPOBAHHS CUTHAJIOB  YNPaBICHUS
BCTPOCHHBIMH  BBIXOJHBIMHU  YCTPONCTBAMH, KOTOPBIE  OCYILECTBIISIOT
peryJiMpoBaHue U3MEpPSIEMOro apameTpa.

[Tpu6opsr TPM101 moryT OBITH UCTIOIB30BAHBI B CHCTEMaX KOHTPOJIS
U PEryJupOBaHUs MPHU BHIINOJHEHUN TEXHOJIOTMUYECKHUX IMPOLECCOB B Pa3HBIX
OTpacisixX MPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBE.

bnoxk ynpaenenus cumucmopamu mupucmopamu (bYCT) — IlpuGop
NpeAHa3HA4YeH JUId  YIPAaBICHUS MOLIHOCTBIO B AKTUBHOM  Harpyske,
BKJIFOUYEHHOW  «3BE€3/10H», COBMECTHO C NOAKIOYAaEMbIMH K HpuOOpY
TUpUCTOpaMu uiIu cumuctopamu. [lpubop mnpumeHseTcs B KauecTBe
3aJlaTuMKa MOILHOCTH HarpeBaTesid C PYYHbIM YNPABICHHUEM, a TAKXKe IS
aBTOMATUYECKOr0 TMOJAJIEP)KAHUS TEMIIEpaTypbl OOBEKTa COBMECTHO C
TEPMOPETYIATOPAMHU.

Aoanmep unmepgpeiica RS - 232/RS - 485 OBEH AC3 -
IpeIHa3HavYeH ISl B3aUMHOTO npeobpazoBanus unrepdericoB RS-232 u RS485
U TOJKIIIOYEHUs 10 32 MHOrokaHajabHbIX mpubdbopos cepu TPM101, TPM138,
TPM151, CUS, IIKII1 u T.x1.

dnexkmpuueckan 1amna — SBISIETCS PETYJIUPYEMBIM HarpEeBATEIIEM.

Benmunamop — ciiyXuT Kak BO3MYILAIOIIEE BO3JACHUCTBUE HA MPEAMET

HCCIICAOBAHM:.
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Tepmonapa TIIL-021.1,2/1,5 — Tepmomnapa mnpeacTaBiseTr coOou
TEMIIEPATYPHBIA JaTYMK, C BBIXOJA KOTOPOIO HEMOCPEICTBEHHO CHUMAETCS
CUTHAJI HANpsDKEHHs, MTPOINOPLHOHANBHBIN Temrepatype. Ilpu s3ToM He
TpeOyeTcss OTOJHUTEIbHBIA WCTOYHUK TMHTAHWUS, TaK KaK BBIXOJIHOE

HAIIPSAKCHUC BO3HHUKACT BCJIICACTBUC TCPMOIJICKTPUICCKUX CBOMCTB METAJLJIOB.

Cxema pacnosioxkeHusi mpubOpoB U YCTPOUCTB

: ° 9
,
- .
11 - ﬂ;: 8
R ] -
- N
] \ I 8
T 11 \10
o \
L1 5

3 -

Pucynok 1.2 — CxemMa pacnosioxeHusi IpuOopoB U YCTPONCTB
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Ilepeuenv npubopos u ycmpoiicme ycmanoexku

1) Meramnuyeckuii Kopmyc.

2) Perynstop TPMI101.

3) IIpeoGpa3zosatens uaTepdeiicoB RS232/RS485.

4) TymbOnep nuTaHusl.

5) brnok Ynpasnenust Cumucropamu u Tupuctopamu (BYCT).
6) Jlammna snektpuueckas (220Bt, 60W).

7) Bentunsrop.

8) Tepmomnapa.

9) IlpenMer u3MepeHUs U PETYINPOBAHUS TEMIIEPATYPHI.

10) Cumucrp.

11) 3amox.

1.3.1 Onucanue e3aumooeiicmeus npudOpo8 yCmaHoeKu
Cxema B3auMOJICHCTBUS MNPUOOPOB PACIMOJIOKEHA HaA JIUILEBOU

CTOpPOHE Kophyca YyCTaHOBKHU u Ha Puc. 1.3.



OYHKLMOHAJIbBHAA CXEMA

. Curuan
YIPABICHHAN

—8 IlepemenHblid
—® Tox ~220B

1-IIpeam et uccrienosanns 7 -llpeobpazosares

2-Jlamna anextpuueckax ~ AHIEpdeiicos
3-BenTunsrop RS232/RS485

4-BYCT
5-Tepmonapa
6-Tym6nep naTannx

. ﬂ = _ ®
S
e
=
| @ [ TPMI101 | @ | @ T
Pucynox 1.3 — QOyHKIMOHAJIbHAS
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Kpamxoe onucanue ancopumma ezaumooeticmaus npubopos.

— B palouee cocTosiHME YCTAaHOBKY MNPUBOAUT TymOJep MUTaHUS,
pacIojIoXKeHHBIN BHYTpH Kopryca (cM. Puc. 1.3 ycTp.6).

— Tepmomnapoil mochbUTAETCSl CUTHAJ HAIPSKEHUsS, MPOINOPIUOHAIBHBIN
temmneparype, B TPM101, B KOTopoM BbICBEUMBAETCS TEKyLIasi TEMIIEpaTypa, U
(dbopMHpyeTCsl CUTHAJ BBIXOJ]a HA YCTaBKY.

— Perynarop TPM101 renepupyer ynpapisdtouue curtansl 4-20MA,
kotopsble noceinaetr B bYCT.

— BYCT pearupyer Ha ynpasJSIfOIIE CUTHAIIBI PETYIATOPA U COBMECTHO
C HMM pPEryJupyeT MOIIHOCTh B HAarpy3Ke, ONpEeNessii MOMEHT OTKPBITHS WM
3aKpbITUSL TUPUCTOPA UM CUMHUCTOpPA B 3aBUCHUMOCTH OT BEJIMYMHBI CUTHAJIA HA
BBIXO/IE.

— Ha oTkpblTHE WM 3aKpbITUE CHUMHUCTPa, pPEarupyer 3JeKTpuyecKas
jJamna -MOBBIIIEHHMEM CBEUEHHUS WIM €ro yMEHbIICHHEM, MPEACTABISIONIas B
71a00paTOPHOM CTEH/IE HarpeBaTelb.

— CBm3p ¢ PC ocyuiecTBisieTcss MO CpPeACTBY MpeoOpa3oBaHMUs
unteppericoB RS-232 u RS-485 ¢ momompio npeodpazoBatens AC3 (cm. Puc.
1.3 yerp.7).

— Tak e 1mpu akTUBHOM pexxuMme koMmaparopa B peryistope TPM101,
cpabaThIBaeT KJIIOY, MOKa3aHHBIM Ha (yHKIMOHambHOU cxeme Hajg TPMI101.
[Ipy JOCTMKEHUMH YCTAHOBIICHHOTO 3HAYEHMUS JUIsl KOMIIAparopa KIKoY
BKJIFOYAET BEHTWIATOP, CIYKAIUK TaK K€ BO3MYLIAIOLIUM BO3/IEHCTBHEM.

B coBokymnHocTH Bce mpuOOpHI J1aOOpaTOPHOTO CTEHNA MPEACTABIISAIOT
MaKeT aBTOMAaTU3WPOBAHHYIO CUCTEMY YIPABJICHHUS TEMIIEPATypPHBIM PEXHUMOM

o0OBeKTa.

2 Oowgue npunyunwvt ITH/]-pecynuposanusn
IIpsamoe u oopamnoe ynpasnenue. llpu peryaupoBaHuu BEIOUPAIOT OJIUH U3

MCTOAOB YIIPABJICHUA CUCTEMOM: IpsAMOC NN O6paTHOC.
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HpI/I npAamom ynpaeieHuu 3Ha4CHUC BBIXOAHOI'O CHUIHaJla PCryjadaTopa

YBEJIMYUBAETCA C YBEJIMUECHUEM HU3MepsieMo BennuuHsl (Puc. 2.1).

o
| i
TIpAENEHHe |
(Harpes) :
|
|
P Xy

Pucynok 7.8 — Ilpsimoe ynpaBieHue
[Ipu ob6pamnom ynpaeénenuu 3HAYE€HUE BBIXOJHOTO CUTHaja
peryiasTopa YMEHbIIAETCS C YBEJIUYEHHEM U3MEPSIEMOW BEJIMYUHBI.
Hanpumep, B cucteme HarpeBaHus MO Mepe pocTa TeMIepaTypbl 3HAUYCHUE
BBIXOJHOT'O CHUTHaJla yMEHbIIaeTcs. ODTOT IMpolecc HuMeeT o0paTHoe

YIIpaBJICHUEC, CUCTCMbI OXJIAKACHUS - IIPAMOC YIIPABJICHHC.

Ha Bbixojzie perynsitopa BblpaOaThiBaeTCA yHPaBISIOMUN (BBIXOIHOMN)

curHan U, nerctBue KOTOPOro HaIpaBJIEHO HA YMEHbIIEHUE OTKJIIOHEHHUS E..:

. 1 AE; 1 .
U, =— E£+rn—‘+—- EiAt o, |-100 %
X At T '
P e ol |
(D
I'me X, - 110JI0Ca IPONIOPLIMOHAIBHOCTH;
E - pasHOCTb MexAy 3anaHHbiMH Ty, M TexymuMm T; 3HaueHuEM

U3MEPSAEMON BEJIMYMHBI, UM PAcCOTJIACOBAHUE;
Ty - NOCTOSIHHASI BpeMEHU U] PepeHIIpOBaHNUS;

AE;, - Pa3HOCTb MEXAY ABYMsI COCETHUMU M3MepeHussMu E; u B ;;
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Aty — BpeMs MEXKAY ABYMs coceqHUMU uamepenusamu T; u Ty y;
T — IIOCTOSIHHAsI BpDEMEHHU MHTETPUPOBAHUS;

n
Z E; At — HAKOIUJICHHAs CyMMa pPacCoIIaCOBaHUS.

i-1

N3 dopmynst (1) BugHo, uro npu [IU/[-perynupoBanun curHai ymnpaBlieHUS
3aBUCHT OT:
1) Pasnuna mexny Tekymum napamerpoM T; v 3agaHHbIM 3HadeHUEM Ty

u3MepseMor BelnuyuHbl E;, KOTOpas pearupyer Ha MIHOBEHHYIO OIIMOKY

E; .
PETYJINPOBAHUA, OTHOILICHUC X—l Ha3bIBACTCA nponopuuoHalbHoOu

cocmawmmuqeﬁ BBIXOJHOI'O CHUIrHaja,

AE,
2) CkopocTH U3MEHEHUS MapameTpa ——, KOTOpasi MO3BOJISAET YIyUIINUTh
1 E
Ka4CCTBO IICPCXOOJHOI0 IIpoHecCa; BBIPAKCHUC 5% A— Ha3bIBACTCA
T ¢
pYA usm

oughgepenyuanvroil cocmagiarouiell BLIXOIHOTO CUTHAIIA;

n
3) Hakomnennoit  ommOKku  peryaupoBaHUs ZEiAth, KOTOpas
i=1

ITO3BOJIACT I[O6I/ITI>C§I MaKCHUMaJIbHO 6BICTpOFO AJOCTMIKCHHA TEMIICPATYPBhI

n
1 .
CTaBKWU, BBIPAKCHUC — EiAtu3M HA3bIBACTCA HHTEIrpajJjbHOU
2
T. =0

i

1
X p
COCTABJIAAIKOIIEH BBIXOHOI0 CUTHAJIA.

2.1 Hacmpoiika nponopuyuonanvhoii komnouwenmul ITH/I-pecynamopa

[lepen  HACTPOMKOW  30HBI  IPOIOPLUUOHAIBHOCTHU UHTErpajbHas |

b depeHranbHas KOMIIOHEHThI OTKIIFOYAI0TCS
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VYCTaHOBUTH 30HY MNPONOPUUMOHAIBHOCTH pPAaBHOM pa3Maxy KoJjieOaHui
TEeMIEpaTypbl. OTO 3HAYEHUE CIY)KUT MEPBBIM HPUOIMKEHUEM ISl 30HBI
IIPONIOPLIMOHAIBHOCTH. Cnenyer IIPOAHAJIU3UPOBAThH IIEPEXOAHYIO
XapaKTePUCTHKH €Ile pa3 U MPH HEOOXOAWMOCTH CKOPPEKTHPOBATHh 3HAUYCHHE
30HBl  IPONOPUUMOHAIBHOCTA.  BO3MOXHBIE  BapUaHTHI NEPEXOAHBIX

XapaKTEepUCTHK ITOKa3aHbl Ha Puc.2.2.

[ ]

Tyer

THay

-y

Pucynok 7.9 — IlepexoiHble XapaKTEPUCTUKU

IIpumeuanue: 1151 KaXXI0W MEPEXOIHON XapaKTEPUCTUKHU Ha Tpadukax

Pucynkos 6-8, 3nauenue T, pasHoe.

H€D€XOOHCZ}1 Xapakmepucmuxka muna 1

3HaueHHE 30HBI MPOMOPLHUOHATBHOCTH MO-NPEKHEMY OYEHb MaJlo,
Nepexo/iHasi XapaKTEepPUCTUKA (2 3HAYUT, U HACTPOMKaA peryysaropa) Jajieka OT
ONTUMAJILHOW. 30HY MPONOPLIMOHAIBHOCTH CJIEAYET 3HAUYUTEIbHO YBEIUYUTh.

H€D€XOOHCZ}1 Xapakmepucmuka muna 2

B nepexonnoil xapakTepucTiuke HaOIIOJAIOTCS 3aTyXaromue KojaeOanus
(5-6 nepuomoB). Eciam B janpHeWieM mpeanojaraeTcss HCHOIb30BaTh U
muddepenunansuyto komnonenty 1]l perymnsitopa, To BHIOpaHHOE 3HAYEHUE
30HBl MPONOPLHOHAIBHOCTH SIBJISIETCS ONTUMAJIBHBIM. [lii1 3TOro cirydas
HACTPOIKa 30HbI IPONOPLIUOHATBHOCTH CYMTAETCS 3aKOHYEHHOM.

Hel?eXOaHClﬂ Xapakmepucmuxka muna 3
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B mnepexoaHoil xapakTepuCTUKE HAOJIOAIOTCS HEOOJIBIIONW BHIOPOC U
ObicTpo 3aryxatonue KoseOanus (1-2 mepuwoga). DTOT TUI TEPEXOAHOU
XapaKTEePUCTUKH 00ECIIeYrBACT XOpolee ObICTPOJCHCTBUE M OBICTPHIN BBIXOJT
Ha 3aJaHHYI0 Temrmeparypy. B OONbIIMHCTBE CIydaeB €ro MOXKHO CYHTATh
ONTHUMAJIBHBIM, €CIIM B CHCTEME JIOMYyCKAIOTCs BBIOPOCHI (TIEpPEeTpeBbl) MpH
NepPexoie ¢ OAHON TeMITepaTyphl Ha IPYTYIO.

BeiOpockl  yCTpaHSAIOTCS  OTIONHUTEIBHBIM ~ YBEIHMYCHUEM  30HBI
IPOMOPIIMOHATILHOCTA TaK, YTOOBI MOJYYHJIACh TEPEXOHAas XapaKTepUCTHKA
thna 4.

HeDQXOaHCl}l Xxapakmepucmuxka muna 4

Temneparypa 1miaBHO NOAXOJUT K YCTAaHOBHUBIIEMYCS 3HAYEHHUIO Oe3
BBIOPOCOB M KOJIEOAHMH. DTa TUM MEPEXOJHON XapAKTEPUCTUKH TAKKE MOYKHO
CUMTaTh ONTHUMAJBHBIM, OJHAKO OBICTPOJEHCTBUE PETYJIATOPA HECKOJIBKO
CHUKEHO.

HGDQXOOHCZ}Z Xapakmepucmuxa muna

CuibHO 3aTSHYTBHIM MOJAXOJ K YCTAaHOBHUBILEMYCSI 3HAYEHHIO TOBOPUT O
TOM, YTO 30HAa MPONOPUUOHAIBHOCTUH YPE3MEpPHO BelMKa. JlMHamuueckas u
CTaTUYECKasi TOYHOCTh PETYJIMPOBAHUSA 3/1€Ch MaJIa.

Cnenyer oOpaTuTh BHMMaHHUE Ha JBa OOCTOsITENbCTBA. Bo-mepBbIX, BO
BCEX PAaCCMOTPEHHBIX BBILIE CIy4YasX YCTAaHOBUBILIEECS 3HAUECHUE TEMIIEpaTyphl
B CHCTEME HE COBIAJaeT CcO 3HAYeHMEM YCTaBkM. Yem Oosblie 30Ha
IPOIOPLIMOHATIEHOCTH, TEM OOJIbIIE OCTATOYHOE paccoriacoBaHue. Bo-BTOpbIX,
JUIUTENBHOCTh TEPEXOJHBIX TMPOIECCOB TeM Ooblle, 4YeM OOoJblle 30Ha
IPONOPILUOHATLHOCTH. TakuM 00pa3oM, HYX HO CTPEMUTHCS BBIOMpATh 30HY
IPOMOPIMOHAIILHOCTH KaK MOYKHO MeHblle. BMmecre ¢ TeM, OCTaTOYHOE
paccoryiacoBaHue, XapakTepHOEe JUIsi YUCTO MPOMOPLHOHAIBHBIX PETYJIATOPOB
(IT-perynsiTtopoB), yOupaeTcsi UHTErpajibHON KOMIOHEHTON PeryisiTopa.

2.2 Hacmpoiika unmezpanvnoii komnonenmul IH/[-pecynamopa
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[locne HacTpoikM  OPONMOPIMOHATBHOM  KOMIIOHEHTH (a  mpH
HeoOxomuMocTy U auddepeHnaabHO KOMIOHEHTBI) TOJIYYaeTCsl MepexoIHast
XapaKkTepucTuka, Tmnoka3aHHas Ha Puc. 7.10, kpuBas 1. HWurerpaibHas
KOMIIOHEHTa TMpeAHa3HaueHa Jjs TOro, 4ToObl yOparb OCTaTO4YHOE
paccoryiacoBaHie MeX/y YCTAaHOBUBIIUMCS B CUCTEME 3HAYEHUEM TEMIIepaTyphbl

U YCTaBKOW.

(3.4 xti

TycT k\i

THay

v

Pucynok 7.10 — Ilepexoanast xapakTepuCTHKA

H€D€X06HG}Z Xapakmepucmuka muna 2

[Tonyuaercss npu Ype3MEpHO OOJIBIIONW BEJIUYMHE MOCTOSIHHOU
BPEMEHU MHTETPUPOBaHUsI. BbIX0/ Ha yCTaBKy MOJIy4aeTCsl OUECHb 3aTSIHYThIM U
JIUTCs ipuMepHo (3...4) ti.

HeDQXOaHClﬂ Xapakmepucmuxka muna 4

[Tonmyyaercss mpu CIUIIKOM MaJoil BEJIWYMHE MOCTOSHHONW BpPEMEHU
uHTerpupoBanusi. Bpixonm Ha ycraBky Takke amutcs (3...4) ti. Ecnwm
INOCTOSTHHYIO BPEMEHU MHTETPUPOBAHUS YMEHBIIUTH €I1e, TO B CUCTEME MOTYT
BO3HUKHYTh KOJICOaHUSI.

Hepexodﬂa;z Xapakmepucmuka muna 3

OnrumanbHasl.
2.3 Hacmpoiika ouggepenyuanvnuon komnonenmor ITH/]-
pezynamopa

Ha »ramne HacTpoMKM 30HBI MPOMNOPLUMOHAIBHOCTH YCTAHOBJICHA 30HaA

IPONOPILMOHATILHOCTH, COOTBETCTBYIOIIAS IEPEXOHON XapaKTepUCTUKE TUIIa 2,

B KOTOpPOH MPHUCYTCTBYIOT 3aTyxaromiue kojebanus (cm. Puc.2.1, xpuBas 2,
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Puc.7.11, «xpuBas 1.). Cnenyer yCTaHOBUTb TMOCTOSHHYIO  BpPEMEHH
nuddepeHupoBaHus TakK, 4YTOOBI IMEpexojHas XapaKTEePUCTHUKA HMella BH]T

KpuBo# 2 Ha Puc.2.3.

&

TycT

THay

Pucynoxk 7.11- Ilepexonnas xapakTepucTUKa

[IpumeuarenbHo TO, 4YTOo aAuddepeHranibHas KOMIIOHEHTAa YCTpaHsET
3aTyXaromniue KojaeOaHus v JielaeT MEePeXOqHYI0 XapaKTEePUCTUKY, TIOXOXKEH Ha
tun 3 (cMm. puc.2.1). Ilpu 3TOM 30Ha NPONOPIUOHAIBHOCTH MEHbBIIE, YeM JIs
tuna 3. OTO 3HAYUT, YTO JUHAMMUYECKas M CTaTUYECKas TOYHOCTh
perynupoBanus mnpu Hamuuuu - auddepernuanbHor  kommoneHThl  (T1J1-

peryJisiTop) MOKET ObIThH BhIIIE, yeM it [1-perymnsaropa.

3 Ilepsoe 3naxomcmeo ¢ 1ad0OpamopHoIl yCmMaHo6Kou

Ha nepenHeii nanenu yCTaHOBKHM PacIOJIOKEHA «CXEMA B3aUMOJICUCTBHUS
npubopoB» u mepenHsas mnaHenb perynsropa TPMI101. Takxke ycraHoBka
BKJIIOYaeT B CeOs MpeaMeT HCCIeOoBaHus, I MPOBEICHUS Ha HEM
1a00paTOPHBIX paboT, 3a MPEAMETOM HCCIEIOBAHHS PACIIOIOXKEH BEHTHIIATOP,
KOTOpBIA ~ WIPAaeT  pPOJIb  BO3MYLIAIOIIETO0  BO3JCHUCTBUS HA  IPEIAMET
UCCIIEJOBAHUS.

Ha nepenneit manenu npubdopa (puc. 9) HaXoAATCS HHIAUKATOPHI:

- BepXHUH IUQPPOBONW MHIUKATOP KPACHOTO IIBETA MpeaHa3HAYCHHBIN
JUIsL  OTOOpaKeHUs U3MepsieMoi BEJIUUUHBI U Ha3BaHUS
pOrpaMMHUPYEMOr0 apameTpa;

- HIOKHUN U(PPOBON MHIUKATOP 3€JICHOTO IBETA, IIPETHA3HAYCHHBIN IS
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OTOOpaKEHMSI YCTAaBKU WIIM 3HAYEHUS IPOrPaMMHUPYEMOTr0 apaMeTpa;

- BOCEMb CBETOJMOJIOB KpPAacCHOIO0 IBETA, IOKAa3bIBAIOIIME MOCTOSHHBIM
CBEUYECHHEM
COCTOsIHUE Mpudopa:

"K1" - Bximrouenne BeIXOAHOTO ycTporictBa BY1;

"K2" - BkiItoueHue BhIXOAHOTO ycTporicTBa BY2;

"AL" - cpabaTbIBaHHE KOMIIapaTopa Mpu OOHapY>KEHUH BBIXOJA
pEryaupyeMoro rnapameTpa 3a 3a/laHHble IPEEIIb;

"LBA" - oOHapy>xeHHne 00pbIBa B KOHTYPE PEryJUpPOBaHUS;

"IT/C" - 3amyck mporiecca peryJInpoBaHuUs;

"ITH" - npeaBaputenbHasl aBTOHACTPOIKa,;

"TH" - TouyHas HACTPOMKa;

"RS" - ympaBnenne ot RS-485.

Pucynok 7.12 — Ilepeanss nanens npubopa

Knonku, Haxonasmuecs: Ha nepeaneit manenu npudopa TPM101, umerot
cieayoniee Ha3HaAYCHUE:
@® - nns yBenMYEHUs 3HAUYEHHS IIPOIPAMMHUPYEMOTO IIAPAMETPA;

® - 1 yMEHBIIEHHS 3HAYEHUS TPOrPAMMHUPYEMOT0 IapaMeTpa;
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- JUTSL BXOJIa B MEHIO ITPOTPaMMMPOBAHUS WM JIJIsl TIepeXo/ia K
CIIEYIONIEMY TTapaMeTpy.

[lepexonq Kk mepBOMY MapaMeTpy KaKJIOW TpyMmbl OCYIIECTBISETCS
KpaTKUM Ha)KaTHEM KHOIKHU , a BO3BpAT B 3arojIOBOK TPYNIBI (K3 JIFOOOTO

napamMeTpa IpyIbl) — JJIUTEIbHbIM (3 CEK.) Ha)KaTUEeM KHOIKHU .

[Tocne BxiroyeHUs: mpruOOpa, OH aBTOMATUYECKU MEPEXOAUT B TEKYIIUN
pEeXHM, T.€ MOCJE Mepe3amnycka npudopa 3aJJaHHble YCTaBKU HE COPACBIBAIOTCS.
B Ttekymiem pexume, B HalleM cllydae, MOKHO MpPOHAO0JI0/IaTh AKTUBHBIMU
CHEAYIOLINE PEKUMBI:

Bo nepBeIX Ha BepXHEW CTpOKE HWHIAMKATOpPA KpAacHBIMU LU(paMu
BBICBEUMBAETCS TEKYIasi TEMIIepaTypa, 3aJjaHHas 1 KaK10ro paboyero Mecra.

Bo Bropeix ropur wuHaukatop "KI1", KOTOpBIM CUTHAIM3UPYET O
NOJKJIIOYCHUH K MpuOOpy BHEIIHEro ycTporcrtBa — Tepmonapbl TIIL-
021.1,2/1,5.

Taxxe, nocne cpabarbiBaHUs KOMIApaTopa, NEPUOANYECKH 3aKUTaThCS

unaukarop "AL".

3.1 Onpedenenue u ycmanoska napamempos peyauposaHus
koIhpuyuenmos INH/[-pecynamopa

Hna  sddexkruBnort  paborer  I[IMJI- perymaropa HeoOXoaumo
BapbUpOBAaTh 3HA4YEHUS  peryiupyemoro oobekra X, T4, T;. KoTopsle
HEO0OXOMMO ONPENIETUTh PYYHOU HACTPOIKOM.

Ecnu xapaktepuctuka o0O0BEKTa peryjJupoBaHHUs 3apaHee
U3BECTHHI,
[I0JIb30BATEIb  BPYYHYIO  MOXET yCTaHOBUTH mnapamerpsl  IIM/I-
peryJIMpOBaHMUA:

F - II0J0CY IPOHOPIUOHAIBHOCTH peryisropa A, ;

¢ - IIOCTOAHHYIO BPEMCHH UHTCIPUPOBAHUA T;,;
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d - TMOCTOSIHHYIO BpeMeHH JudPepeHuupoBaHus g

3HaueHus mapamerpa P ycTaHABIMBAIOTCS B eJMHMIAX H3MEPCHHUS
BXOJHO BEIMYMHBI, AUana3oH - oT 0 10 9999. ITpu 3HaueHuu napamerpa P = 0
perynsTop paboTaeT Kak JBYXIO3UIIMOHHBIA KOMIIApaTop.

3HaueHUs MapaMeTpat yCTaHABJIMBAIOTCA B CEKyHAaX; Auama3oH - oT 0

110 3999 ¢. [Ipu ¢ = 0 npuGop paboraer kak [1JI-perymsTop.

3HaueHus apaMeTpa d YCTaHABIIMBAIOTCS B CEKYH/aX; IUanasoH - ot 0
10 3999 c. Ipu d = 0 npubop paboraer kak IT1-perymsrop.
Iput = 0 ud =0 npubop padoraer xax IT-perymnsTop.

3aoanue nocmosiHHOU memnepamypsvl NPOU3BOOUMCs 6 Jedyioweli

nocnie008amebHOCmiL.

OI[HOKpaTHBIM Ha>XaTHUCM KHOIIKHU , MOCJIE€ Yero B HMXKHEM CTPOKEC
BBICBCUHUBACTCA 3HAYCHHUC YCTABKH KOTOPOC MOYKHO U3MCHATH COOTBCTCTBCHHO

kHonkaMu ® u &,

3aoanue kosppuyuenmos I[1H/]-pecyramopa.
JInsa xauecrBeHHou Hactporku IIM/[-perynsaropa nonb3yrTcs METOAOM

nocne0o08amenvHol  HAcmMpouKy, T.6 TEePBbBIM  HACcTpauBaeTcs IoJioca

IPONOPUHUOHAIBHOCTU PEryJIATOpa P ,3aTeM & u d . ns aToro Heob6xoaumo:

HE MeHe 3-X

1) Tonacts B mento LuaF yIepKHUBasi KHOIKY
CeK.

2) Beibpats B MeHwo rpymmy HA | mepexox Mexay 3aronoBKaMu

ocymiecTnisercs KHonkamu ® u &,
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3) Bobibparh HEOOXOAWMEIA mapamerp I W3MeHeHus F , C , d

4) VI3MeHuTh 3HaUYeHHE Mapamerpa KHomkoil @ — ysennunth, & —

b

KpPaTKOBPEMCHHBIM HaKaTUCM KHOIIKA
YMCHBIIUTD.

4 Huoueuoyanvnoe 3adanue

1) 3angaTe 3HaYEHUE YCTABKH ;

2) IlpuBectn cucreMy B pexum P — peryyaropa, naiee BapbHpys
napaMmerp P Heo6xommmo noGutsest TaKoil monockr IPONOPIUOHATIEHOCTH F.
4TOGBI OCTATOYHOE PaccornacoBanue He mpessimano 2° oT Ty

3) IlpuBectn cucteMy B pexum P C_ peryysropa, aaiee BapbUpys
napaMmerp '-, HEOOXOAMMO T0I00paTh Takoe 3HAYCHHE MMOCTOSHHON BpEeMEHHU

- 0
UHTETPpUpPOBaHUA & | 4yTOOBI OCTATOYHOE paccoriacoBaHue HE MNPEBLIIIAIO 1" oT

Tyre.
4) TlpuBectu cucremy B pexum P cd_ perysaropa, nogooparb

3HAa4YCHHE MMOCTOSTHHON BpeMeHu nuddepeHmpoBaHus d Y OTKOPPEKTUPOBATH
Bce KoMmroHeHThl [IM/I-perynsitopa B COBOKYHHOCTH, TaK 4TOObI cuUcCTeMa
HaxoAWjJach B HaumOojee ONTHUMAJIbHOM COCTOSSHMM. T.e 0CTaTo4yHOe

paccornacoBanue E; ot Ty ObUIO OBl MUHUMAJIBHO.

[Tony4yeHHbIe pe3ynbTaTbl BHECUTE B TAOIHILY PE3YJIbTATOB:

Tabnuna pe3ynbraros 4.1

Koadummentsr | Ne 3amanusl —3 | Ne 3ananus 4
TyTC
P

L
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4.1 Ilpumep eu3zyanuzayuu cpadamvléanus pe2yaimopa

&

TyCT Eif === Er R .

THav

—

Pucynok 7.13 — Bu3yanusanus cpabaTblBaHus peryasiTopa

Ilpy  pOCTMIKEHMU  PETYIATOPOM  3aJaHHOrO Ty, ONTHMMAaIbHBIM

PEXKUMOM pabOTHI PETYIISITOpa SBISETCS KpUBasi, mokasanHas Ha Puc. 10.

5 Konmponvnusie eonpocwt

1) HazoButre 3-u OCHOBHBIX OJIOKa MPHUCYTCTBYIOIIMX B JIFOOOU
3aMKHYTOM aBTOMAaTU3UPOBAHHOM CUCTEME YIIPABJICHHUS.

2) HazoBure rnaBaoe noctouHctso [T ][-perynsitopoB, u 000CHYyTE
ero.

3) CpaBaute «/IByxmo3uumonHoe peryiaupoBanue» u «lIIN/I-
pEryJMpoBaHHE», HAa OCHOBE CJEJIAHHOTO CpaBHEHHS MPHUBEAUTE MPUMEPHI
00OBEKTOB [JIsl yIpaBJEHUs, TJe lieJiecooOpa3Hee MPUMEHUTh 3THU CIIOCOOBI
perynupoBanus. O60cHOBaHHE BHIOOpA.

4) Kakumu cocraBisomuMu Gopmupyercs curnan ynpasienus [TA]1-
peryusiTopa, ¥ Ha 4TO OHM BIIMSIOT.

5) Beimenute 3-u OCHOBHBIX 0JI0Ka B (PYHKITMOHAIbHOM cxeme (puc. 4),

MPpUCYTCTBYOIIMC B OOJILIIMHCTBE 3aMKHYTBIX CUCTCM YIIPABJICHUAI.
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6) OnuiuTe BO3ACUCTBHE MPUOOPOB KaXAOro OJOKa Ha MPEAMET
UCCIIEJOBAHUS.
7) Ha BbIxome perynstopa BbIpaOaThIBACTCS YIPaBISIOIIUM

(BBIXOIHOM) cUTHAJ Y, HA YTO M KaK OH JIOJKEH MOBJIUATH B IEPBYIO OYEPE/Ib,
IIPUMEHUTEIBHO K U3y4aeMOMY PETYJIATOPY.

8) W3yuuB HacTpoiKy mpomnopiuoHaibHOM cocTaBistonen [TN]I-
perynstopa, NPOAHAIM3UPYWTE BCE OMNMCAHHBIE THUIBl  IEPEXOIHBIX
xapakTepucTuk. Ha3oBHUTE OCHOBHBIE CBOWMCTBA KOTOPBIMM HEOOXOIMMO
PYKOBOJICTBOBATHCS IPH HACTPONKE MPONOPLIMOHATIBHON COCTABIISIOLIEH.

9) CdopmynupyiiTe omnpeaeiicHue HEOOXOJIMMOCTH HWHTETPaIbHOM
COCTABJISIIOLIEN B PETYIISTOPE.

10) Chopmymnupyiite OIpeeICHue HEOOXOUMOCTHU
nuddepeHImaIbHONl COCTaBIAIONIEH B pETysTOpE.

11) BeiBoa no nmpojaenanHo padore:

a) 4Yro OBUIO U3YYE€HO B IMPOIECCE BHINOIHEHUS
1a00opaToOpHOM pabOTHI.

0) BriaBuTe COBNIAQJCHUS W  Pa3IU4YUAs  MEKIY
IPaKTUYECKUM XO0JI0M pabOThl U TEOPETUUECKUM MPEINUCAHUSIMU.

B) OxapakTepusyiTe KOHEUHbIH pe3yJbTaT, MOJIYYEHHbI B pe3yibTare
pOAeTaHHON PabOTHI.

[To 3aBepmienun nabopatopHO padOThI, TaOMWIy pe3yibTaTOB, C
BHECEHHBIMM B HE€ 3HAUYECHHMSIMH, U OTBETAMU Ha KOHTPOJIbHBIE BOMPOCHI

coxpaHuTe B nanke mnoj ceoum umerem (Pr.515-1,2.\IsanoB)).
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7.5.4 JlaGopaTopHasi pabora Ne2

Paooma ¢ I10O MasterSCADA

Llenvio Oannou nabopamopHou pabombl SIBISETCA OCBOCHUE HABBIKOB

[MN]] perynupoBanusi B [10 MasterSCADA, ymeHuto cBOOOIHO ONEpPUPOBATH
0JIoOKaMu YMPaBJICHUS W aHAJIU3UPOBATH COCTOSIHUE CHUCTEMBbI C TOMOIIBIO
OJ10KOB HAaOMIOICHUS.

2.2 Ucnonavzoeanue OPC ¢ 1abopamopnoii ycmanoske

B naGopatopHoil yCTaHOBKE WCIOJIB3YIOTCSI AHAJIOTOBBIE CHUTHAJIbBI
nepegaun gaHHbIX 4-20MA (RS-485), a B PC wucnone3yercs RS-232. Jlns
npeoOpa3oBaHus  ATUX  MHTEPPEHCOB  HCHOJB3YyETCs  IpeoOpa3zoBaTeb
untepdericoB AC3.

OPC-cepBep BKItOUaeT B ceOs HAOOp IpaliBepoB, MpeaHA3HAYEHHBIE U
HacTpauMBaeMbIe JIJIi HEKOTOPBIX BUIOB MPUOOPOB, KOHTPOJIIEPOB, PETYISATOPOB
u T T.x. mnpubopbl 1a60paTOPHON yCTAHOBKM HCHOJB3YIOT  JUIS
B3auMoiericTBus nHtepdeiic RS-485, To ycranopneHusiil Ha komnbiotepe OPC-
cepBep HactpoeH Ha OPC-mpaiiBep mnpubopoB nHa wunTepdeiice RS-485,
HEIMOCPEACTBEHHO 1151 peryisitopa TPM101.

3atem B cBow ouepeab MasterSCADA, aBTOMaru4ecku HAXOIUT
HactpoeHHbIlt OPC-cepBep, ¢ momolibio nepeMeHHbix koroporo MasterSCADA

ympasisieT pexxumamu padotel [TU/-perynsaropa TPM101.

3 3anyck u onucanue MHeMocxemul

Jns ynpaBieHUs, KaKuMU JUOO TEXHOJOTHYECKHUMH IIpolieccaMu C
MOMOIIBIO  MHUKPOIPOIECCOPHBIX  YCTPOMCTB,  3a4acTyl0  HHKEHEPHI
paspabotunkn  ucnoiab3yroT SCADA cucremsl. B OGompmmacTBe SCADA
CHUCTEM BO3MOXKHa pa3paboTka MHEMocxeM, B yacTHocTH U B MasterSCADA,
YTO TIO3BOJISICT BHU3YaJIU3UPOBATH TEXHOJIOTMUYECKHH TIPOIIECC, a TaKxke

YCTAaHOBHUTH Ha MHCMOCXCEMC ONoKH H8.6J'IIOI[CHI/ISI U YIIpaBJICHU:A, KOTOPLIC
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IMO3BOJIAIOT YCJIOBCKY CJICAUTH U BO3JICICTBOBATh Ha nmpouecc B pPCaJIbHOM

BPEMEHH.

B mpoiecce BbinonaHeHUs 3TOW JgabopaTOpHOMl paboThl Bbl Oyzere

UCII0JI30BaTh MHEMOCXEMY, pa3zpaboTanHyto B MasterSCADA.

Jns 3anycka mHemocxeMbl [IW/[-perynstopa HeoOxoaumo Ha pabouem
crone aktuBupoBaTh sApiabik «II/I-perymarop». B npouecce 3arpy3ku BBeCTH

«mst: XX» u «Ilapons: 1» oneparopa.
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Bua MmuHeMocxeMbl

B msow A ) ME == & @&l

VcraBka Fpacduk nepexoaHbIX NpoLeccoB

i - Tl

CROpPOCTEH BHIX0JA

Bpemvs padoTsl

2.00

T'ncrepesnc Bozmymarmee
i Lo Boigeiiﬂnne

=

Kommaparop

I Texywan Temnepatypa
[]¥YcraBka

Pucynok 7.14 Bug MEHEMOCXEMBI

B MHCMOCXEMY BXOIAT 00KH Ha6JII-O,ZICHI/I51 " YIIpaBJICHHA.

K Onokam HaOJFOAEHUS OTHOCSTCH:

I'pagux nepexoomvix npoyeccog — OTOOpaKAET YCTaBKY - JIHHUS
KEJITOTO IBETa W TEKYIIYI0 TEMIEpaTypy — JIMHHUS KPacHOTO IIBETa, O 4YeM
CBUJICTEIHCTBYIOT TIEPhsI PACIIOIOKEHHBIE B HIDKHEM Tosie Tpaduka. Takxe B

0JIe KaXKJI0To Tepa oToOpaxkaercs muppoBOE 3HAUCHUE YPOBHEH.
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Hnouxamop cocmosnus «Uy — 0TOOpakaeT BBIXOAHYIO MOILIHOCTb
[IN/I-perynsaropa, T.€. ypOBEHb OTKPBITUS WJIA 3aKPBITUS TUPUCTOPA, 3HAYEHUE
WHMKAaTOpa 0ToOpakaeTcsi B MPOLICHTAaX.

Hnouxamop Komnapamopa — pacnoioXeHHBIA B OJIOKe Komnapamopa,
CUTHAJIN3UPYET KPACHBIM LIBETOM O €r0 BKIFOYEHHUH.

Tpeno — nns Toro 4TtoObl MPOHAOIIONATH M MPOAHAIM3UPOBATH BCE

VW3MEHEHUS B YIIPABICHUU TEMIIEPATYPOH B COBOKYITHOCTH.

K 61okam YHPaBJICHHUA OTHOCATCA:

bnox Cmapm/Cmon — Kuaonka Ctapt/CTom 3amycKaeT U OCTaHABJIMBACT
npouecc [IN]] perynupoBanus perynastopa TPMI101.

Cexynoomep, pPACHOJIOKEHHBIH B 3TOM OJIOKE, OTCUUTHIBAET BpEMs
¢bukcanuu kHonku Ctapt/Cror, T.e. Bpems ot Havana [IW]] perynupoBanus a0
€ro OCTaHOBKH.

bnox 3adanus ycmasxku_— B mone «YcraBkay BBOJIUTCS 3HAUCHUC
ycraBku [IU]I-peryisitopa.

B none «Ckopocms 6vixo0a na ycmasKky» yCTaHABIUBAETCA 3HAUYEHUE,
KOTOpO€ 00ecleynBaeT MePBOHAYAIILHYIO BEIMUUHY MTEPEPETYITUPOBAHMUS.

bnox  kommapamopa_— B 1one kommapatop BBOAMTCA MOPOT
cpabaThIBaHUs, T.€. 3HAYEHUE BBHIXOJIA 32 YCTaBKY, MPU KOTOPOM MHPOU30MAET
BKJIIOUEHUE KOMITapaTopa.

B none «l'ucmepesuc» BBOAUTCA 3HAUYEHUS THCTEPE3UCA MEPEKITFOYEHUS
KoMIIaparopa.

brox «Bozwmywarowee 6o30eticmeuey_— B 3ToM 05iIoKe pacmolioxkeHa
KHOTIKa BrxmrodeHus/BeIkifoueHrnsl BHEIMIHUX  CIOyYalHBIX  BO3MYIIAIOIIUX
BO3JICHCTBHUI, B KAUECTBE KOTOPBIX BBICTYIIAET KOMIIapaTop.

bnox «IIH/]» — YcranaBnuBaer 3HaueHus I[Ilponopyuonanrvrocmu,

IIOCTOSSHHYI0  BpeMEHM  HMumecpuposanusi W TOCTOSHHYIO  BPEMEHH

Jugpepenyuposanus.
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3.1 Pabouuii pextcum

ITocme  aktuBaumm MHemocxembl «IIWMJ]  peryisitop», cucrema
ABTOMAaTUYECKU MEPEXOJNUT B PEXKUM Oxkuganus, T.e [I1N]] perynarop oTkito4eH,
0151 00CMOBEPHO20 NPEXo0d 8 PedHCUM ONCUOAHUS HeOOXOOUMO BKIIOUUMb U
sviknrouums [IHJ] pecynamop. HezaBucumMo OT pexuma, B KOTOPOM HAXOIAUTCS
[MN]] perynsiTop MOXXHO YyCTaHaBIMBAaTh HEOOXOJMMBIE 3HAYCHHS JIOOOTO W3
OJIOKOB yMpaBIJIeHUsI, KOTOPbIE BCTYIIST B IEHCTBUE ¢ 3a11epkKoit 0,5 c.

Jlia HauanbHo20 u3vueHus u oceoeHus 6aokos vnpasnenus  TIHI]

pecyaupoearnus HGO6XOI[I/IMO YCTAHOBUTb 3HAYCHHUC KOMIIApaTopa OoJbIIIe 5,

CKOpOCTB BBIXO/Ia HA YCTAaBKY M TMCTEPE3UC paBHBIM 0.

s _koppexkmuozo HAONI00EeHUs. _NOGeOeHUs.  CUCmEMbl _ JKeNaTeIbHO

U3MEHATh 3HAYEHUs OJIOKOB YIIPABJIEHUS B PEXHUME OXXHMJIAHUS U BBIBOJUTH
CHUCTEMY M3 YCTAaHOBMBIIErocs pexuma nmyrem otkimrodenus I1MJ1 perynsaropa,
YCTAaHOBKM 3HaueHus kommnaparopa u ycraBku 0. Bxmrouus [IN/[-perynsarop B
TAKOM pPEKUME, KOMIApAaTOp BKIIOUUT BEHTHIATOP, KOTOPBIM ObICTPO MOHU3UT
Temmneparypy oObekTa uccieaoBanusa. [locme dero HeoOXOIWMO BBIKIIIOUUTH

[IN]] perynarop v 3a1aTh HOBbIE 3HAUEHUS.

4 HuoueuoyanvHnoe 3adanue

WN3yuuB BbIlIE W3JIOKEHHBIA MaTepuag M onupascb Ha NOyHKT 3.1,
BBITIOJTHUTE CIEAYIONIUE 3aIaHUS:

1. IIpuBenute cucTEMY B PEKUM OKUAAHUS.

2. 3aparb 3HaueHue kommnaparopa 5-10 u 3Hauenue rucrepesuca 0.

3. BKJIIOYUTH PEKUM HCHOJHEHUS, OLEHUTb COCTOSIHHUE CUCTEMBI IO
rpauKy nmepexoIHbIX MPOIIECCOB.

4. BriBeguTe cucteMy U3 YCTAaHOBJICHHOTO pEkKUMA.

5. Hacrpoure IIW/-perynsaTop, UCIIONB3ysl aJrOPUTM, ONKUCAHHBIA B

1-it maGoparopHoi pabdore.
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6. IlpoBepwTe cucTeMy Ha CTaOWIBHOCTD:

a) He wenss xoadpdumuentor I[IN]J], BeBeguTe cucremy wu3
yCTAaHOBHUBIIETOCS pexumMa He MeHee 3-X pa3. B cinydae HecTaOUIBHOCTH
IIOBTOPUTE IyHKTHI 4-6.

0) 3adukcupyiiTe Bpems mepexoTHOTo mpoiiecca t.

B) 3adukcupyiiTe MaKCUMaJIbHYI0 BEJIUYUHY TMEpeperyIupoBaHUs
(mepBoro BbIOera) X, U OCTATOYHOE paccoriacoBaHue ;.

7. Hcnone3ys rpaduK NEpeXOAHBIX IPOIECCOB, MPOAHAIUZIUPYHTE
noBejicHue cuctembl. CraenaTe TEOPETUYECKOE 3aKIIOUEHUE O IOBEJICHUU

CHCTCMBEI.

Tabnuua pe3ynbTaToB.

Tyer I1 17 | t Xonax E;
3akiroueHue:
&. BriBOJ 110 M3ydeHHOMY MaTepHuaiy:

7.5.5 JlaGopaTopHas pabora Ne3

1 H3yuenue eneuwitnux 6030eiicmeuil

Lenvio dannoui nabopamopnou pabomsl ABISETCS U3yYEHUE METO/OB, C

MIOMOIIBIO KOTOPBIX MOKHO MOBBICUTH cTabmibHOCTh TN ]I perynupoBanus npu

BHCIIHHX BOS,ZICfICTBI/IHX.

1.1 Beeoenue

Nuxenepam ACY TII npu npoexktupoBaHudl U (HOPMUPOBAHUU
YIPaBIAIOMMUX BO3ACHCTBUM ITOYTH BO BCEX CIIy4asX NPUXOIUTCS YUYUTHIBATH
BHEIIHME BO3ACHCTBUS Ha IIpeAMeET ynpasieHHs. lIpu pa3HbIX BHEHMIHUX
BO3JICHCTBUSIX, TOCTOSHHBIX WJIM CIy4allHbIX, HEOOXOJAMMO HacTpauBaTh

CHUCTEMYy yNpaBIICHUS, YYUTHIBas OSTU BaxHble Qakropsl. [IpaBunbHO




155

aJlanTUPOBAHHAS CUCTEMA PETYJIUPOBAHUS K BHEIIHUM BO3JICUCTBUSIM SBIISIETCS
3JI0TOM  YCTOMYHMBOCTH W SBIIICTCS DHEPreTHYECKH cOeperaromieid 1o

otHomenuro Kk ACY TII B nenom.

2 Memoowvt cmaounuzauuu

B »sroit nmaGopatopHoii paboTre BaMm OyAeT MNPEIOKEHO HECKOJIbKO
HanOoyiee  PacIpOCTPAHCHHBIX CIIOCOOOB, KOTOPBIC HCIOJIB3YIOTCA IS
crabunuzamuu cucremsl [T1]] perynupoBanus, K BHEIITHUM BO3ACHCTBUSIM.

Kak roBopmsioch BbIIIe, OJHAM U3 BOKHEUITUX YCIOBHH CTaOMIBHOCTH,
ABJIAETCS TPABUIBHOCTh HACTpOWKH KomIoHeHTOB IIM]] perynupoBanus. Ho
IpPU YacCThIX M TMOCTOSHHBIX BHEIIHUX BO3JIEUCTBUSAX HSTOr0, KakK IMPaBUIIO,
ObIBaeT HEJOCTATOYHO.

B nannoit maGopatopHoi OyayT MpesIOKEHBI JIBa METOJa IMOBBIIICHUS
CTaOMJILHOCTH U YCTOMYMBOCTU CUCTEMBbI:

1. Veenuuenue ckopocmu evixooa na yemaeky (vSP).

[Ipu ucnosb30BaHUM CKOPOCTH BBIXOJA Ha YCTaBKYy, MNPUOIMKEHHE
npoucxoaut rpaduxy Puc. 7.15 co ckopocThio, 3amaBaemoil mapametpe VSP,
pasmepHocthio  °C/mmu.  3nauenne  VSP  oOecmeuMBaeT — BEIUUYMHY
nepeperyiaupoBanust (nepBbiii BbiOer) He Oosee dYx. Ilpu wucmosb3oBaHuu

CKOPOCTH BBIX0JIa Ha YCTaBKY BO3pacTaeT BpeMs BhIXOJa HA PaOOUYU PEKUM.

T,°C
i

T
0 tc

Pucynok 7.15 — I'paduk nepexoIHbIX XapaKTEPUCTUK C UCTIOJIb30BaHHeM VSP
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[TosTomMy ecnu 3ajepkkKa NOPUBOJUT K HEYAOBIETBOPUTEIIbHBIM
pesynbTataMm, Hy>XHO yBenuuuTh VSP. Ilpu vSP = 0 orpanuuenue cxopocTu
BBIX0JIa HA YCTaBKY OTCYTCTBYET.

2. Tucmepesuc nepexirouenuss komnapamopa(l’).

['ucrepesuc (ot rped. hysteresis — oTcraBaHue, 3amas3iblBaHUE),
SBJIEHUE, KOTOpPOE COCTOMT B TOM, 4YTO (u3HUYECKas  BEJIMYMHA,
XapakTepu3yolas COCTOSHME Teja (HampuMmep, HaMarHMYEHHOCTb WJIU
TEMIIEpaTypy), HEOJHO3HAYHO  3aBUCUT OT  (DU3UYECKUE  BEIMYMHBI,
XapaKTEpHU3YyIOUIEl BHEIIHUE YCJIOBUS (HampuUMeEp, MarHUTHOIO MOJS WU
NOHM>KEHMsT TeMIiepaTypsbl). I'. HaOm0gaeTcss B Te€X Ciaydasx, Korjga COCTOSHHE
Tela B JIaHHBIH MOMEHT BPEMEHM OINPEIEISIETCS BHEIIHUMH YCIOBUSIMU HE
TOJIBKO B TOT K€, HO U B IIPEIUIECTBYIOLIME MOMEHThI BpeMeHu. HeoqHo3HauHas
3aBUCUMOCTb BEJIMUMH HAONIOAAETCs B JIFOOBIX Ipoueccax, T.K. s U3MEHEHHUS
COCTOSIHMS Tesa Bcerja TpedyeTcs onpeaenéHHoe BpeMst (BpeMsl pejlakcaluu) u
peakuusi Tena OTCTaéT OT BBI3BIBAIOIIMX €€ NMpUYMH. Takoe OTCTaBaHUE TEM
MEHbIIE, 4YeM MEJICHHEe H3MEHSAIOTCS BHeEWHUEe ycioBus. OpHako i
HEKOTOPBIX IPOLECCOB OTCTABAHME IPH 3aMEIJICHUM HM3MEHEHUs BHEUIHUX
yCIOBUM HE yMeHbIIaeTcs. B 3THX ciydyasx HEOJHO3HAYHYH 3aBUCUMOCTD
BEJIMYMH HA3bIBAETCS THCTEPE3UCHOM, a caMo siBJIeHUe — [ ncrepesuc.

OnHMM U3 caMbIX BaXXHbIX aHaiu3atopoB padotsl [IM]/I-perynstopa
SIBISIETCA 3HayeHue 6vbixoOHou mowrnocmu IIH/[-pecynsamopa. Kak u3BecTHO,
BbIxoqHOM  curHan  [IW/[-perynstopa 3aBHCUT OT  JEWUCTBHUS  TpeEX
COCTABJISIIOUIMX: HPOMNOPLHUOHATIBHON, AU(depeHInanbHO U HMHTErpabHOM.

Cywma stux ko3¢ unuentos u popmupyet BoixogHou curnan [I1/[-perynstopa.

3 3a0anue eHewHUX 803MYUAIOUUX 8030€LICHIBUIL
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na exnoueHus nocmosHHo20 803MyueHus, HEOOXOAUMO B PEKUME
pa6oter [IW]I-perynsTtopa, yCcTaHOBHTH 3HadeHHEe Kommaparopa 0, mpu 3ToM
BEHTUJISITOP Oy/I€T MOCTOSIHHO KBJIFOYEH.

s exnoueHus CayuanHulx 803MYujeHull, HEOOXOIUMO B PEXKHUME

pa6otsr [T1]/]-perymnstopa, ycTaHOBUThH 3HaYeHHE KomrapaTtopa 0 ¥ BKIIOYUTH

KHOIIKY pacIoJIOKEHHYIO B O10ke «Bo3My1aronee Bo3aeiicTBre».

4 Hnouesuoyanvnoe 3a0anue

1.  AxrtuBupyiite MHeMocxeMy «IIW/[-perynstop».

2.  YcraHOBHUTE, WCHONB3YSd KOIPPUIMEHTH TMOJyYeHHbIE B 3-if
nabopatopHoii pabore , cucremy IIN/[-perynupoBanusi B cTaOWIbHOE
COCTOSIHHE.

3. Hcnone3ys TteopeTmyeckuil marepuan nyHkta 4.1, mpocienure
npuHIMO padoTsl ['HcTepesnca, TOBOAS CUCTEMY JIO0 BKIIOUEHHUSI KOMITapaTopa.

BreiBenmure Qopmyny pacdyera 3HaYEHUS TEMIEPATypbl OTKIIOUCHUS
KOMIIapaTopa, Ipu UCIoIb30BaHUM [ uctepesuca.

TOTK:

4. IlpuBeauTe CHUCTEMY B YCTOMYHMBOE COCTOSIHUE MPHU CIIYyYalHBIX
BHEIIHUX BO3JIEUCTBUSIX, MCMOJb3Yysl 3HAYEHUE CKOPOCTH BbIXOJA Ha YCTaBKY
vSP. Ilpoananusupyiite pabGoty BbIxogHOW MowmHocTy [IM]/[-perymnsTopa,
ONPENEIIUTE OCTABIIMICS MOTEHIHAT MOIIHOCTH U.

3anoyiHUTe TaOJIUILY:

T v 1] I i U X K
ycT SP min i

3aKII0YEHHUE:

5. llpuBemure cUCTEMY B YCTOMYMBOE COCTOSIHUE NPU IMOCTOSHHBIX
BHEIIHUX BO3JACUCTBUAX. Eciu £; MOCTOSHHA, YKA)KUTE 3HAK.

3anoJiHUTE TaOJIHITY:
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ycr SP min i

3aKIYEHHUE:

6. IlpoBecTn 3aBHCUMOCTb MEXIy BBIXOJHOM MomHOCTBIO [IM/]
pyryastopa U 1 a) cKopocTblo BbIX0OJ1a Ha yCTaBKy VSP.
0) ciiy4aliHbIM BO3MYIIIAIOITUM BO3CHCTBHUEM.
B) TEIUIOIIPOBOIHOCTBIO MIPEAMETA UCCIIEJOBAHUS.
Kakoii u3 3-x BapHAHTOB SBIISIETCS Haubosee
3HEepronoTpeduTeNbHbIM Uit padotsl [TU]I-perynsaropa.

7) BeiBog Mo miposieniaHHOM padoTe.

8 ITomarosoe pyxkoBoacTBo no uzyuenno MasterSCADA.

MasterSCADA - saBuserca oauaM U3 coBpeMeHHbix SCADA-u
SoftLogic-makeToB, 3TO MNPUHUMUIIMAIBLHO HOBBIA HMHCTPYMEHT pa3pabOTKu
ACVYTII, B KOTOpOM peaJiM30BaHa COBOKYIHOCTb CpEICTB M METOJOB,
00€ecreynBaIINX Pe3K0e COKpAIIeHUE TPyA03aTpaT U MOBBIIIEHUE HAJAECKHOCTH
CO371aBa€MOM CUCTEMBI.

OcCHOBHBIE NIPEUMYILECTBA TAKETA - ATO:

— PazpgenbHoe  koHdurypupoBanue  crpyktypsl  ACYTII wu
JIOTUYECKON CTPYKTYphl 00BEKTa;

—  OTKpBITOCTH U CIIEI0BAHUE CTaHIAPTaM;

—  VHTynTHBHAA JIETKOCTH OCBOCHNS;

—  Y1106cTBO METOIUKHU Pa3pabOTKH;

—  Momnas TpexmepHas rpaduka 1 MyJbTUMEIUA.

Paz0epem KpaTKo 3TH IPEUMYIIECTBA:
PaznenvbHoe koHdurypupoBanue ctpykrypsl ACYTII u moruueckoi

CTPYKTYpPBI 00BEKTa JIa€T BO3MOKHOCTD:
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* pa3pabaThIBaTh 3TU CTPYKTYPhI NapaJlIeIbHO

* HE3aBUCUMO paboTaTh CHEIUAINCTAM PA3INYHbIX MpoQueh

* pemuTh NpoOJieMy IMepexoja OT OJHOM TEXHMYECKOW CTPYKTYpbI
CHUCTEMBI K Ipyrou

OTKpPBITOCTD U CIIEJIOBAHUE CTaHAApTaM 00eCIIeUynBaeT:

* B3aUMOJEHCTBUE C JAPYIMMH MpPOrpaMMaMH C  [IOMOIIbIO
coBpeMeHHbIX TexHojoruii (OPC, OLE, DCOM, ActiveX, OLE DB, ODBC u
Jp.)

* HCIIOJb30BAaHUE JOKYMEHTOB JIFOOOrO THUIIA U OOMEH TaHHBIMU C HUMU

* HEOrpaHWYCHHOE pacimmpenue QyHkimoHanbHOocTH MasterSCADA
IPOJYKTaMU CTOPOHHUX pa3paboTyukoB cBsi3b ¢ A CY Npou3BOJACTBOM

* OTKpBIThIE HWHTEp(ENCh s CO3MaHUsl TOJB30BATENIEM JHOOBIX
0a30BBIX AIIEMEHTOB

* HMHTYUTUBHAS JIETKOCTh OCBOCHHSL.

* yA00CTBO HHCTPYMEHTApUs

* TMPOCTOM W MOHSATHBIA PYCCKOSA3BIYHBIN UHTEPPEIC

* peanu3auus OOJBIIMHCTBA JEWCTBUI  MOJIB30BATENSI  METOJIOM
«rmeperanty 1 Opochb»

* MOAPOOHBIN CIPABOYHBIN MaTepual

* HaIW4ue y4eOHOro NpoeKTa

* 3alIOMHUHAHUE BCEX MHIUBUAYAIBHBIX HACTPOEK

* KOHTEKCTHas CIIpaBKa

* BCIUIBIBAOIINE MTOACKA3KU

* pa3dueHue OMOIMOTEK Ha OMpeesieMble MOJIb30BATENIEM KaTerOpuu

* KOHTPOJb JOMYCTUMOCTH BBOAUMON HH(POpMAIIUU

Yoobcmeo memoouku paspabomku

« HepazzaenbHoe enuHcTBO SCADA- u SoftLogic-cuctemsl

* COOTBETCTBUE IPOEKTa JIOTUKE BOCIPHUSATUS CHUCTEMBl U OOBEKTa

pa3paboTYuKOM
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* BO3MOXXHOCTH pa3pabOTKH MPOEKTa B yA0OHOM MOPSIKE

* BO3MOXXHOCTb MOJHOW OTJIAJAKU MPOEKTa 0e3 CBSI3U C 00BEKTOM

* BO3MOXKHOCTH TOJIHOM OTJIAJKU PACIPECIIEHHONW CHCTEMBl Ha OJHOM
KOMIIBIOTEPE

* OTCYTCTBHE HEOOXOAMMOCTH HACTPOMKHM CETH WU BbLACICHUS
OTJENIEHOTO cepBepa AJIs 3allycka pacipeie]ICHHOW CUCTEMBI

* BO3MOXXHOCTh ~MHOTOKpPaTHOI'O  HCHOJb30BaHUS JHOOOW  paHee
CO3/IaHHOM YacCTH CHUCTEMBI

* BO3MOXXHOCTb HCIIOJIb30BAHMS TIIaKeTa B KayecTBE HMHCTPYMEHTa
MO/JICIUPOBAHNUS, CO3/IaHUSI TPEHAXKEPOB U IEMOBEPCUI

Mownas mpexmepras epagpuxa u myromumeoua

* Oubnuoreka OOBEMHBIX 3JEMEHTOB CO BCTPOCHHBIM HHIUKATOPOM
YPOBHSI 3aII0JIHEHUS

* CTEpEeOMETPUUYECKUE MPABUIbHBIC BPE3KU OJTHUX DJIEMEHTOB B JPyTHe
Ha OCHOBAHMH COOTHOILIEHUS UX TUAMETPOB M YIJIOB HAKJIOHA

* 00BEMHBIN TPyOOIPOBO/I NPOU3BOIBLHON CIIOKHOCTH

* UMIOPT U300pakeHUH B MOOBIX rpaduueckux GpopmaTax

* BCTPOEHHBII MHCTPYMEHTAPHUN CO3/1aHUs MYJIbTUILUIUKAIIH

e JUHAMH3aALMA JIIOOBIX CBOMCTB JIHOOBIX ActiveX-00BbeKTOB 0€3
IPOTrpaMMHUPOBAHHUS

° I/IMI/ITaHI/IOHHHﬁ PCXKUM I IIPOBCPKU HACTPOCK aHUMAIlUH

O60bexT B MasterSCADA — 3T0 OCHOBHas eMHUIIA pa3pabaTrbiBaeMon
CHUCTEMBbI, COOTBETCTBYIOIAS PEATHbHOMY TEXHOJOTMYECKOMY OOBEKTY (LIEeXY,
y4acTKy, alrapary, Hacocy, 3aJBXKKe, JaTUUKY U T.11.). C Ipyroil CTOpOHbI, 3TO
U TpaauuoHHbIM ¢ To4yku 3peHuss OOIl oO0bekT, 00amaruil KIacCuuecKou
TpHUAJ0N: MHKAINCYJSLKEN, HACIET0BAHUEM, TOTUMOP(HU3IMOM.

[Ipoexkt B MasterSCADA coctouT 3 JBYX OOBEKTHBIX HEpapXHUid,

orpaxaromux JByenuHyro cytb ACVYTIL: nepeBa TeXHMUECKMX CpPEICTB
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CUCTEMBI yNpaBJICHUS (CUCTEMA — KOMIBIOTEP-KOHTPOJUIEp - MOAYJb BBOAA
CUTHAJIOB - OT/EJIbHBIM CUTHAI) U JepeBa OPraHU3allMOHHOW MOJYMHEHHOCTH
oObekTa (3aBOJ — I1€X — YYaCTOK — TEXHOJIOTMYECKHM ammapar —
UCIIOMHUTENbHbIN MexaHu3M win  jaaruuk). Cosmanne ACYTII B mnakere
MPEICTaBIIsACT COO0M CO3/]aHNE dTUX UEPAPXUH, HACTPOUKY CBOMCTB U CO3/IaHHE
JOKYMEHTOB Kaxaoro wux »siemeHra. B omimmume ot MasterSCADA B
TPaJMIIMOHHBIX TPOJYKTaX TOTO K€ Ha3HAYCHHs MpeoOiagaeT MOIXOJ, MPHU
KOTOPOM IPOEKT — 3TO COBOKYMHOCTh ()YHKIIMOHATBHBIX MOAYJEH, IS KaXK0To
13 KOTOPBIX YKa3aH CHUCOK €r0 MPUMEHECHUN M HACTPOEK B MPUJIOKEHUH K TON
WM HHOW TexHosornueckon 3amaye. Ecnmu B MasterSCADA  noruuHoit
METOJUKON pa3pabOTKU SBISIETCS HACTpOMKa BCEX CBOMCTB M JOKYMEHTOB
KaXXJI0T0 OTJEIBHOTO 00BbEKTa CO3JaHHON OOBEKTHOW MEepapXuu C JalbHEUIICH
Ipy HEOOXOJUMOCTH €ro THMNHU3alueld U TUpaKUpOBaHUEM, (HOPMUPOBAHHEM
OMOIMOTEK TEXHOJOTUYECKUX OOBEKTOB, TO aisi TpaauuuoHHbIXx SCADA-
MAaKeTOB  XapakTEepeH TOpSAJOK pa3paboTKH, TMpU KOTOPOM CHadajia
POU3BOAUTCS peanu3alus OJHOM (YHKIMHM I BCEX TEXHOJIOTMYECKUX
00BEKTOB, a 3aT€M JIPYTOil.

IIpousBenenubiii B MasterSCADA MeTOI0J0TMYECKUN  TTEpEeBOPOT
INpPUBEl K TOBBILIEHUIO HAa TMOPANOK  IMPOU3BOJMTEIBHOCTH  TpyAd
npoekTupoBIKOB ACYTII, yTo yXe MOATBEpAWIOCH IMPHU pealu3aluu psjaa

IMPOCKTOB U3 PA3JIMYHBIX OTpaCHCﬁ IMPOMBIIIJICHHOCTH.

IIpakTuyeckoe 3ansiTue no MasterSCADA

Ota naboparopHas paboTa mpeaHa3HaueHa JJIsl TeX, KTO €lle HE 3HAKOM
C OporpaMMoOM WJIM HMEET O HEW NOBEPXHOCTHOE mpexacrtasienue. Illar 3a
IaroM MbI PAaCCMOTPUM HOPSAJOK CO3/aHusl mpoekTa. YToObl ObUIO MOHSATHO, O
yeM uaer peudb, 3anycture MasterSCADA W BBINOJNHANWTE TE€ IEUCTBUSA, O

KOTOPBIX PACCKa3bIBACT JIaHHAS padoTa.
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HNucTpymenTanbHas cpexa MasterSCADA

HepeBo cHcTeMBI —
30€Ch OIMICBIBAETCA
TeXHITIE CKAA

cTpvETYpa ACVTII
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TITIOBBRIC 3NIEMEHTEI B JEPEBRA IPOCKTA

KoHTekcTHO € MeHID — 30CCh CO'EPHHI-I TC ,I[ﬂf'iCTEI'IH..

ROTOPERIC MOEHO COCTATE ¢ 3TIIM AIEMCHTOM JCpPCBa

BcerpoeHHble OKHaA (1€peBO CUCTEMBI, 1€pEBO OOBEKTA, MATUTPA) MOTYT

ObITh «IPUKJIECHB» K JIO00M CTOpOHE OOIeld pamMKh MporpaMMbl MU

IIOMELIEHBI B OTAEIbHOE OKHA. [leperackuBaiiTe OKHA 3a JBOMHYIO YEPTY HA UX

paMKe U U3MEHSNUTE UX pa3Mep MNePETACKUBAHUEM PAMKHU.

MasterSCADA mno3Bossier pa3pabarbiBaTh MpPOrpaMMbl KOHTPOJIJIEPOB

TaKk K€ TPOCTO, KaK M CXEMbI OOpabOTKH MaHHBIX, (QYHKIUOHUPYIOIIHE Ha

orneparopckux craHuuax. C TOYKM 3peHUs MHCTpyMEHTapusi pa3paOdOTKH 3TO

OJIHO U TO k€. ['J1e BBIMOJIHIETCSI CXeMa — B KOHTPOJUIEpE MJIM Ha KOMIIBIOTEPE,

BbI MOXKCTC PCIHIUTL YI2KC IIOCJIC €C CO3AaHMA. HO, CCJIIM 'y BaC KOHTPOJLUICP C

ﬂpyFOﬁ CUCTEMOM [MporpaMmMupoOBaHusA, TO TIJIABHOC, YTO MAJIs1 HCTO CCTb

cnenuanbHas nporpamma ais cesizu co SCADA-cucremamu — OPC cepsep.
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MasterSCADA B3anMOIEUCTBYET CO BCEMU «UYKUMHW» KOHTPOJUIEPAMU

¢ nmomorsto cranaapTHeIx OPC cepBepoB JTH0OBIX TPOU3BOAUTEIECH.

Onucanue cucTeMbl yIIpaBJIeHHs

Cucrema cocroutr u3 KommbrorepoB, k KoMmbroTepaMm MOIKIFOUEHBI
yepe3 KOMMYHHKalUMOHHble 1OpThl KoHTpomieppl wnnum  Hampsmyw OPC
CEpBEpHI.

Kondurypaunu KonTpomiepoB coctoar u3 MOAyJell BBOJa-BbIBOJA,
VMMEIOIINX BXOJbI-BBIXO/IBI.

Kondurypammm OPC cepBepoB COCTOAT W3 KOHTPOJUJICPOB, TPYII

NEPEMCHHBIX U IICPCMCHHBIX.
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B Cucremy HYXHO BCTaBUTh CTOJIbKO KOMIIBIOTEPOB, CKOJBKO BBI

mpcaroaracTe UCIl0Jb30BaThb.

BcraBka koMnbOTEpa



164

Nposet Opsska OoSsedte  Pasueg Cepauc OkHo 7

FHE L RE X0 + @[ A

D.m- — OG- | Elrpnnl OeHa I PletkHra HEnoAHEHU:

Hasnmire Ha
Hiraa K onmeroTep
Haepumare I K awnemrep
FIAEHIITY Brifiepate IyHET
(CHCT EME B cTapHTL MEHTSPHA

SamafTe
KOMIIEIOT BN
VHUFATEH 0F HLT

VW BpEHEMDOSATE

[Tocne BcraBku KommbroTepa 3amaiiTe ero uMs ©  [pH3HAK
UCTIONB30BaHus pe3epBa. HeT HE0OXOAMMOCTH, YTOOBI 3TO MUMS COBIAAAIO C
UMEHAMU KOMIIBIOTEPOB B CETH, MTOITOMY MOXKHO MEPEHOCHUTH MPOEKT C OJHOM
CETH Ha APYTYIo 0€3 MepeHaCTPONKH.

pU TIEPBOM CTapTe pEeKUMa UCIOJHEHHSI HY>KHO TPOCTO BHIOpATh
UMSI TOTO KOMIBIOTEpa CHCTEMbI, KOH(UTypamus KOTOPOTO JOJKHA
UCTIOJTHATHCSI HAa JaHHOM (PU3NYECKOM KOMITBIOTEpe, a TaKke padoTaeT OH

OCHOBHBIM HJIM PC3CPBHBIM IIPH HCIIOJIB30BAHUA PC3CPBaA.



BcraBka KoHTpOJLIEpa

Mpoeer Mpaera Mobasm Peawa Cepeen Do Copoens
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MasterSCADA 3HaeT, CKOJBKO BXOJOB-BBIXOJOB HMMEETCS Yy KaxI0TO

moayisi. OHu OyyT BCTaBIICHBI B ICPEBO aBTOMATUYECKH.

BcraBka OPC cepBepoB

BceraBute B Komnbrotep Hyx)Hblli OPC cepBep Tak ke JIETKO, KaKk U

KonTpoiutep

Yro6sr OPC cepBepsl MOSBUIUCH B KOHTEKCTHOM MEHIO, BBITTOJTHUTE

npenapurensHo komanay «Ilouck OPC cepBepoB» u3 MeHo « CepBHUCH

Hpyroii cioco6 noaxntoueHust OPC cepBepoB — nepeTrackuBaHUE UX U3

MAJIATPBL.
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BcraBka OPC nepemMeHHBIX

BcraBka Takxke IMPON3BOAUTCA C ITIOMOIIBIO KOHTCKCTHOI'O MCHIO.

EI--%I CHCTEME
B 2 KonneHTen
O -zpoop ana Mizhl s

Bevooi-TL

BripE3aTh

KonHpoEaTe B Bytep
BCTIEHTE Mz Gybepa

WamnHTH

[locne 4ero OTKpOETCS AMAJIOr CO CHMCKOM KOHTPOJUIEPOB MU IEPEMEHHBIX,
KoTopsle Bel HacTpounu B OPC cepsepe.
Ocrasioch OTMETUTH (prakKaMu T€ MEPEMEHHbIE WJIM TPYIIbl NEPEMEHHBIX,

KOTOpbIE Bbl Oy/I€T€ UCIIOIB30BATh B MMPOEKTE.

Cetbup nepeMERHE PropeiLlies

OFCE s |
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E-[JE MicPhe PLC

Rl ¢ Bnoe_1
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Haxxmute kHonky «OK» 1 OHM HEMEJIEeHHO NOsIBATCS B AepeBe CUCTEMBI.
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Ecnu Bam HYXHBI BCe NEpPEMEHHBIE KOHTPOJJIEpA , OTMEThTE (HIAKKOM HMS
KOHTpoJuiepa. Eciu ke BaM Hy>KHBI BC€ IEpEeMEHHble, HacTpoeHHble B OPC

cepBepe, MPOoILE UCITOJIb30BAaTh KOMaHy KOHTEKCTHOTO MEHIO «BCTaBUTH BCey.

BcraBka O0BLeKTOB

O0bexkt — neHtpanbHoe mnousTue MasterSCADA. OH MakcuManbHO
COOTBETCTBYET OMHUChIBAeMOMY TmipeameTy. OOBEKT caM MOXKET COCTOATh W3
BalllUX COOCTBEHHBIX WJIM THUIIOBBIX OOBEKTOB: TEXHOJOTHYECKHX aIllapaTos,
HACOCOB, 3aJIBUKEK, IATUMKOB.

HoBbie OOBEKTHI TaK)Ke BCTABJISIFOTCS Yepe3 KOHTEKCTHOE MEHIO.

Elﬁ'i' BaccerH
E-E’ Paispeyvap 1
T H
"9

“CEZCAZ 112 Foaa (=x1 CcAaLl

[Tocne BcTaBku 3a/1aiiTe 0OBEKTY UM,

TunoBbie 00BEKTHI BCTABIISIIOTCS U3 OMOIMOTEK (MaTUTPhI SJIEMEHTOB).

B pesynbrare nonyuaercs uepapxusi (nepeBo) oObekToB. Tak Kak aiis
TUIIOBBIX OOBEKTOB Bbl Oy/e€T€ aKTUBHO HCIOJb30BaTh THUPAXUPOBAHUE, HE
cO3/1aBaiiTe cpa3y BCe JIEPEBO U3 MYCThIX 0OBEKTOB.

[TanuTpa — 3TO XpaHWIIUIIE TUMIOBBIX U pa3pabOTaHHBIX BaMU OOBEKTOB.
[Tpyn mosiydeHHH HOBOW OHOJMOTEKM THUIIOBBIX OOBEKTOB ((PYHKIIMOHAIBHBIX

onmokoB - ®B) HyXHO BBITOJIHUTE KOMaHIy MeHI0 «CepBuc > OOHOBUTH
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nanutpy». OOBEKThl MEPEeTaCKUBAIOTCS W3 MNAIUTPhl B JEPEBO IMPOEKTa C

IIOMOII B0 MBIIIH.

EF (OFT copaeps - Jabiiar s
= & Budimarena ENErorws fed Gunoane
-ﬁ LT e et . SomGmpms
Flpetwred AR
Mo DfeafoTrn CerHaes TI
= e
= b
] L=f 1 1] :I\h:
BACRFS
I Arnapume Eoyers

."|:| Enribe iadriad

A T vt dfns el . e
MO SEATTEE GO0 ML
- E Aot YRS

Ll - TP M0 S P
|

|

MoxHO camoMy BbIOpaTh, B KaKUX KaTEropusix OyAyT HAXOAMTHCS TUIIOBBHIE
00BeKThI. JIJIT 3TOro HY)KHO BBINOJHUTH KoMaHay «Cepuc —> OpraHaiizep

peructpanuu Oby.

T -
- Kareropimi mammper. Cosgafite
e SR [~ HOBBIE H IOMECTHTE B HIIX 00b eKTBI

P gepcereal L
y et
Frre 5 000 Tri D

I CImIcoK BeeX 3aperHe TPHpPOBAHHBIX
B KOMIIbIOTEpPE (PYHKINIOHATBHBIX
0TI0KOB

Sitemmres st i |

[Tanutpa MOKET OBITH «IIPUKJIEEHA» K JII000I CTOPOHE paMKU OKHA MPOTPAMMBbI
WM TTOMEILEHA B OTEJIbHOE OKHO JIF000T0 pa3mepa.

UToOBl BCTaBUTh TUIOBOW OOBEKT - COXPAHEHHBIA B OMOIMOTEKE OOBEKT WIIU
OynkuroHanbHbIN 050K (PB), 1MIeTKHUTE 110 €ro UKOHKE B MAJIUTPE SJIEMEHTOB,
HEPEMECTUTE €ro B JIEPEBO OOBEKTOB (KHOIKY MBILUIM HE HY)XXHO JIEpXKaTh
Ha)KaToW) U IIEJIKHUTE B HYKHOM MeCTe B JiepeBe 0O0beKTOB. JIeBbIil BepXHMIA

YI'OJI HKOHKH OOJIZKCH IIOKAa3bIBATh HA TOT 06’beKT, Kyaa IIPOU3BOAUTCA BCTAaBKa.

Eliﬁ' CfLeKT L
El-a Pez=peyrap 1 oS OPC cepespsl Peryaqpgiowmil knanan
E--a YRSENEHHE Ak - Budnnorerm EW¥EA
EIH Mmrmn -ﬂ-ﬁ DSpafioria cHrHanae SAYSIUER 3
-l WPOEEHE BT '-“ﬂ HononHuTER Hacoo
EI JanopHaA apraTypa Ges NpHEQL 3
ATEpATHI = KHonK. & UES PUKCALA

HaCTpOP'IKa BXOJ0B U BBIXOJ0B ®b u ux cBiI3U IMPOU3BOIATCA TAK KC, KaK U IJIA

BxomoBu  Bbix010B 00bekTOB. [TopsigoK pacnoioKeHus 2JIEMEHTOB B JIepeBe
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UMeeT BakHOe 3HaueHue — Bce 00bekThl 1 Db 00padarhiBalOTCsS LUKIMYECKH
CBEpXYy BHU3 B COOTBETCTBUU C JUCIUILUIMHON OIPOCa UX BXOJI0B (OOBIYHO IO UX
U3MEHEHUIO C YY€TOM MEPTBOM 30HBI), BKJIIOUYasl BIOKEHHBbIE 00BbeKThl U Db.
[Tocnie BcraBkm Db moxHO TnepenMeHoBaThb. Bxoael n Beixoasl @b umeror

(buKCHpOBaHHBIE UMEHA, KOTOPBIE U3MEHSTH HEJIb3S.
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9 MeTozmquKne YKa3aHudl K BBINNOJIHECHUIO I/IHI[I/IBI/II[yaJIbHOﬁ paﬁoTbI

[lenrs —3akpemyiecHHEe TEOPETUUYCCKUX 3HAHUKH ©  (HOPMHUPOBAHUE
IPAaKTHYECKUX HaBBIKOB pabOThl B COBPEMEHHBIX CHCTEMax JUCHETYEPCKOTO
yOpaBieHus U cOopa JaHHBIX, a TakKe MNPUOOPETEHHE HABBIKOB pPaldOThI C
UH(POPMAITMOHHO-CIIPABOYHBIM MAaTEPUATIOM.

MakcumManbhbiii pedTuHr — 306. Cpok cliaun — 3a HEJCNIO 0 3a4eTHOM
HEZeIH.

Tunosoe 3agaHue NPEANOIAracT BbIIIOJHEHUE ITAIOB!

1. H3ydeHue BRIOpAaHHOTO TEXHOJIOTHYECKOTO MPOLIECCa;

2. Pa3zpaboTka CTPyKTYypHOU CXEMBI M alTOPUTMA (PYHKIIMOHUPOBAHUS
ACYVYTII BeiOpaHHOTO MPOU3BOACTBA;

3. Anamu3 poiHka komnoHeHToB ACVYTII, BpIOOp [HaT4YuMKOB U
koHTpoJuiepoB g ACYTII;

4. Peanu3zanus B aBTOMaTHU3UPOBAHHOTO pabOUuero Mecta oneparopa;

5. 3axkirouMTeNbHBIA — aHaIu3 MPOBEIACHHOW pPaldoThI, OdopmiieHHE

oT4ycCTa.

Conep:xanue padoT Mo KaKIAOMY ITamy:

1. H3yuenue 6v10pannozo mexnonozuieckozo npovyecca.

Bxmrowaer B cebs  mouck  wHGOpMANMM O  BRIOpAaHHOMY
TEXHOJIOTHYECKOMY IPOIIECCY.

[Touck mPOM3BOAUTCS MO HA3BAHUIO TEXHOJOTHUYECKOTO TpoIecca B
10001 MOMCKOBOM CHUCTEME B MHTEpHATE WJIM MO TEMATHYECKOMY Karajory B
oubnuorexe.

B 3akmtouenuun JaHHOTO 3Tara HeOOXOAMMO 3allOJTHUTh B OTYETE:

e  Hasnauenue Texnosnorudyeckoro npouecca (T1I);
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e  Omnwucarb Bxoabl ¥ Bbixoibl TII, CBSI3b ¢ IpyrUMH IPOU3BOACTBAMM;

e [lpusectu CTPYKTYpY TII c yKazaHUEM OCHOBHBIX
TEXHOJIOTUYECKUX IMOTOKOB U IIUKJIOB;

e  Anroput™ QYHKIIMOHUPOBAHUS TEXHOJIOTUYECKOTO MPOIIecca:

o BCE KOJIMYECTBEHHBIE MMapaMeTphl JIOJKHBI OBITh ONPEEICHHBI B
mudpax ¢ pazmeproctsio.(IIpumep: o6beM pesepByapa 100mM3, MakCUMaTbHBIHA
pacxoa B Tpy6e 100m3/4gac, ruamerp TpyOst 100MM 1 T.1.)

e oOs3arenbHO Hanuuue Jsorudeckux unenoyek (IIpumep: Ecnum
JaBjieHue B TpyOe Oousiblie MakcuMmalibHO-gomyctumoro(100MIla), To
OTKpbIBaeTcs 3a1BHxKa Ne4.)

2. Pazpadomka cmpyKmypHOU cXemvl U an20pUmMma QYHKUUOHUPOBAHUSA
ACYTII gvropannozo npouszeoocmaea:

Ha gannom starne HeoO6XxoauMo:

e  PaccraBuTh Ha TEXHOJIOTHYECKONU CXeMe TOUKU cOopa uHbopmauu
U yIpaBJICHUS MEXaHU3MAMMU:

O JOJDKHO OBITh HE MeHee 15 THUIOB NaTYUKOB U TSITH
YCTPOMCTB yIIPaBJICHUS,

O I KaXJI0W TOYKH HEOOXOAMMO yKa3aThb B TaOIHIE:
uMs, OmucaHue, MecTo cOopa(ynpaBieHus), €IUHUIIBI
U3MEpeHus, paldoumii auama3oH (U3NIECKOW BEITUYCHBI,
a taxxe noporu curHanusanuu (LL,L,H,HH), eciu onu
HY>KHBI 110 aJITOPUTMY.

e  Pazpaborate anroputm koHTposisi u ynpasienus TII omepaTtopom
BEPXHEr0 YpPOBHS HAa OCHOBE PACCTABJIICHHBIX JATYUKOB M HUCIIOJTHUTEIbHBIX
MEXaHU3MOB:

» JlomxHO OBITh HE MEHEE JCCITH JIOTHUecKuX mapaMmeTpoB. (IIpumepsr
JIOTUYECKUX MAapaMeTPOB: €CIIM TOK O0Jibllie 33JaHHOTO — TO BBIKIIFOUYUTH HACOC,

€CJIM pe3epByap MOJIHbIN, TO 3aKPBITh 3aJIBIKKY Ne2)
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» JlookHO OBITh HE MEHEe JIECSITH pacyeTHhIX IapamMeTpoB,
chopMHUpOBaHHBIX Ha 0a3e M3MepUTENbHBIX mapameTpoB (IIpuMepsr pacueTHbBIX
napamMeTpoB: MOIIHOCTb MOTpedisieMas Mpu paboTe 3aJABUXKKH, PA3HOCTh
JABJICHUM 10 U TOCJE 3aJIBUKKU U T.11.)

* HeoOxoauMo TperycMOTpeTh HE MEHEe MSATH aBapUUHBIX CUTYaIlHi
(TpeBoru U COOBITHSI) M aNTOpUTMbI UX ycTpaHeHus (Pa3pwiB TpyOompoBoga —
BBIKJIFOUUTH HacocNe4 1 moath 3ByKOBOM CUTHAN)

3. Ananuz pwvinka  kKomnoueuwmoe ACYTII, evioop Oamuuxkoe u
koumponnepos ona ACYTII;

JItst KaX10T0 JaTYMKa, MCIIOJIb3yEeMOT0 B MPOEKTe, HEOOXOIMMO yKa3aTh:

— Tun npubopa: HauMeHOBaHUE, TPYIIa, U3TOTOBUTENb, IIEHA Ha PHIHKE;

— BreimonHsieMble UM 3a7a4u 10 peanuzanuu Qynkuuii s padorst ACYTII,

— Bxonnele (usmyeckue) XapakTepUCTUKU NpUOOpa: MaKCUMAaJbHBIM
Mana3oH, TOYHOCTh MpeoOpa3oBaHMs, THUIN BBIXOJA, MOTpedIseMas
MOIITHOCTb.

B 3aximrouennn uist Kaxa0ro mapaMerpa HeoOX0IuMO 3aMOTHATh TaOJHILY:

= Tor

=  Koxa ¢pynkuuu

*  OnwucaHue napameTpa

=  Mecto cOopa/ynpaBieHus

*  EauHuIer usmeperus Gus.BeIeUNHBI

=  Pab nuana3on ¢u3 BeIeUNHBI

»  Curaammsanus (LoLo,Lo,Hi,HiHi)

*  Twun gatdymka

*  EnuHMIBI U3MEPEHUS 1aTunKa

"  J[Mana3oH U3MEPEHUs JaTyuKa

m EanHuIel BBIXOJHOM BEIMYUHBI JaTYHKA

=  Jlnama3oH BBIXOJHOW BEJIIMYUHBI JaTYMKA

*  Tun xoHTpOINEPA
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»  Tun BXxona/Beixoja

Ll Homep Bxoma/Beixojia
4. Peanuzayusa ¢ agmomamu3zupo6anHozo padovezo mecma onepamopa;

Ha ngannom ortame HeoOxoaumMo  pa3paboTaTh  MHEMOCXEMBI
koHTpoJsi/ynpasierus TII B mo6oM rpadgudeckom penakTope:

- MHEMOCXEMA JOJ>KHA COOTBETCTBOBATH cxeme T1I

- oOparuthb BHHMaHHME Ha (opMaT OKHA U IIBE€Ta OOBEKTOB
MHEMOCXEMBI

- Uil TUHAMUYECKUX U JABYXMO3ULHOHHBIX OOBEKTOB HEOOXOAUMO
ONMUCaTh JUHAMUKY UX U3MEHEHUS.

- Onucarb coctaB ¥ (YHKIMHU TOJCUCTEM aHaIW3a, TPEBOT,
oesonacHoctu Juist Bamero APM

5. 3axnwuumenvHulit — ananus npoeedeHHoll pabomul, ohopmaenue
omuema.

Ha pganHoM »Tame mpOBOJMWTCS aHAIM3 TIPOJICTaHHONW pPAOOTHI |
MOJIYYEHHBIX Pe3yJIbTaTOB(3aKII0UEHHE), & TAKKE OPOPMIICHUE OTUYETA.

B 3axiroueHrr HEOOXOAMMO MPUBECTH:- OKHUJIAEMBI 3KOHOMUYECKUN
abdekT oT BHempeHus pa3pabOTaHHONW CHUCTEMBI Ha TPOU3BOJCTBE, -
HEpeaIn30BaHHBIC aCNEKThI, MyTH JajdbHEUIIeH T0pabOTKU CUCTEMBI U T.]I.

B ortuere nOmKHBI OBITH NPEACTABICHBI BCE BBIINICTIEPEUHCICHHBIC
TpeOOBaHMSI K OTalaM BBIIIOJHEHHUS padOThl, HH(POPMAILMS OMUCATEIHHOTO
xapaktepa He nomkHa npeBbimarh 30% ot Bcero oruera. Pabora cryaeHTa
OIICHMBAETCS 10 KaUY€CTBY M MOJHOTE MPOBEJECHHOIO0 UM aHAJIN3a MOCTABIEHHBIX
3aga4y. Ocoboe BHUMaHUE CTOUT YAEIUTh COCTaBIEHUIO CIUCKA JIUTEPATYpHI,
KOTOpasi UCMOJIb30BaJIach MpH BhIMOIHEHUU. 110 OJIHOTE, TOUHOCTH U KaueCTBY
MPEICTABIICHHOIO CIHUCKA, TaKXe MPOU3BOJUTCS OLIEHUBAHUE TIIYyOUHBI
IpoJeIaHHOW CTyJeHTOoM paboTel. B chnucke mauTeparypsl HEOOXOIUMO

MPUBOJUTH TOJIBKO CCBHUIKM Ha CTPaHULBI CEPBEPOB MHTEPHET (CChLJIKA HA BEChH
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CCPBCP HE y‘{I/ITBIBaeTCSI), CCBbIJIKM Ha XYpHaJibl U KHUI'M TOJIBKO C YKa3aHUCM

CTpAHHUII.

9.1 KoutpoabHas padora Nel

1. Boigmenurte npuuubbl  BHeapenuss ACYTIL.  Onpenenenue
TEXHOJIOTUYECKOT0 Mpoliecca

2. IIpobGiembl mpou3BOACTB, pemaembie ¢ momomibio ACYTII

3. ACY, ACVII, ACVIIII, ACYTII - onipeneneHust U OTAAYHUS

4. Dxonomuyeckas 3gpdpextuBHoctb ACYTII BoIpaxkaercs. . ...

5. VYkaxure Tpu THna  UHQOpPMAIMU,  TMOPOXKIAEMble  Ha
TEXHOJIOTUYECKOM YPOBHE MPOU3BOJICTBA

6. Uenp ympaBnenus wu ynpasustouie Qynkiun B ACYTIL. Buabt
ynpasyieHus B ACYTII

7. Lenb koutposs u uHpopmanuonusie pynkuuun ACYTII

8.  ACVYTII- onpenenenue, GyHKINH, CTPYKTypa

9. Breigenute Tpu ypoBHsS ACYTII — s kaxaoro HazHadyeHUE,
GyHKIMY, pelllaeMble 3aJ]a4i, OpraHu3alus CBsI3U C COCETHUMU YPOBHIMU.

10. Mecro yenoseka B ACYTII

11. SCADA-cucremsl — omnpegenenune. OcobenHoctu SCADA kak
npoiiecca ynpaBieHuUs

12. OcHoBHbIE 33/1auH, peiraeMbie Ha BepxHeM ypoBHe ACYTII

13. TpeboBaHus K cUCTEMaM BEPXHETO YPOBHsI(pacmucaTh MOAPOOHO)

14. TexHuyeckne CpEACTBA  BEPXHEro  ypoBHs(HA3HAUEHUE U
XapaKTEPUCTHUKH )

15. OTnuuurenbHble YEPTHI MPOMBIIIJICHHBIX CHCTEM aBTOMATHU3ALUU
OT O()UCHBIX KOMIBIOTEPHBIX CUCTEM

16. [Hatunk B ACYTII- onpenenenue. «neanbHbIin» JaTYUK.

17. Knaccubukamnuss JaTYUKOB IO THUIY CBS3H C BBIIMIECTOSAIUM

YPOBHEM B CUCTCMC aBTOMATHU3allUN.
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18. CpaBHUTH TUIBI JATYNKOB « THTEIUIEKTyaIbHBIN» U «ITAaCCUBHBIN»

19. IIpeumymectBo Bbixona aaturka 4-20MA nepen 0-SMA u nepen O-
5B.

20. Cxema NOAKIIOYEHHUS JBYXIIPOBOJHOTO JaTdyMKa C TOKOBBIM
BbIX0/10M 4-20MA K aHaIOroBoMy BXoly KoHTpoiuiepa 0-5B.

9.2 KonTpoubHas padora Ne2

1. OcnHoBHoe Ha3HaueHue cpeaHero ypoBHs ACYTII (MoxHO
000UTHCH 6€3 Hero?)

2. OcHOBHBIE 3aaud KOHTposuiepa(pa3desuTh Ha TPYyHIbl M JaTh
MOSICHEHHS])

3. Beimenute Tpu kiacca HUHTEp(EHCOB CBSI3M KOHTPOJUIEPOB B
ACYTII — npumepsl, Ha3HaueHUe, PyHKINUN

4. HWcropusa passutusa - Penelinble koHTposuiepsl. IIpeanocwsuiku
nosiBjieHus, (QyHkouu U 3agaum, crpykrypa ACYTII ¢ naHHBIMH
KOHTpoJuiepamu. Henocrarku

5. HWcropus pasButusi — YcTpoictBa cBs3u ¢ obbekToM (YCO).
[Ipennocbuiky nosiBiaeHus:, GyHKIUN U 3afauu, ctpykrypa ACYTII ¢ ganabsimu
KOHTpoJuiepamu. Henocrarku

6. MHcropus  paseutus -  lIporpammupyemble  JIOTHYECKHE
koHTposuiepbI(IJIK). IIpennoceuiku nosiBinenusi, GyHKIUH U 33a4H, CTPYKTypa
ACYTII ¢ nanabsiMu KoHTpoJUIepamMu. Henocratku

7. HUcropuss pazButus -  CHeluanu3upOBAHHBIE  JIOTUYECKUE
koutpoiuiepbl  (CJIK). Ilpenmocbuiku mosiBieHus, (YHKIIMA U 3a7a4H,
ctpykrypa ACYTII ¢ nanubimMu koHTposuiepamu. HegoctaTtku

8. Hcropus paszsutusa - Monynbaeie IIJIK B OTHOM KOHCTpPYKTHBE
(PC-coBmecTtuMble KOHTposuiepsl). Ilpenmnoceuiku mosBieHHs, (QYHKIUU |
3agaun, ctpykrypa ACYTII ¢ nanasiMu koHTposuiepamu. HenocraTku.

9. HUcropus pasputus - Monayneaeie [IJIK  oObenuHeHHBIC

IPOMBIIIVICHHONW IIMHOW  (pacmpeneneHHbld  BBOJ-BbIBOA). IIpenmnochuiku
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ITOABJICHUA,

bynkuun  u  3agaud, crpykrypa ACYTII ¢ naHHbiMuH

KOHTpoJuiepamu. Henmocrarku.

10.
11.
12.
13.

Cpasuurensubiii ananu3 [1IJIK u CJIK koHTpOsIepos.
CpaBautenbHbii ananus [1IJIK u PeneliHbIX KOHTpOILIEPOB.
Cpasuurenbubiit ananu3 CJIK u PeneitHbIx KOHTPOJIIEpOB.

CpaBautenbHbil anann3 Moaynsabie [IJIK B 0o1HOM KOHCTpYKTHBE

u Monynbabie [1JIK 00bennHeHHbIE TPOMBITINIEHHON ITMHON

14. CpaBautenbHbii anHanu3 Mopaynsubix [IJIK  u  Penelinbix
KOHTPOJIJIEPOB

15. CpaBautenbubiii aHanmu3 Y CO u PenelHbIX KOHTPOJUIEPOB

16. TpeboBaHuUs K KOHTPOJIEpAM CO CTOPOHBI CUCTEMHBIX CBOMCTBR:

17. TpeOGoBaHUS K KOHTPOJIEPAM CO CTOPOHBI HaJIC)KHOCTH.

18. PesepBupoBaHue — Ha3HAUYECHHE, CTIOCOODI

19. TpeboBaHusi K NPOMBIIUIEHHBIM KOHTpOJEpaM CO CTOPOHBI
pa3zpaboTuuka

20. TpeOGoBaHuss K NPOMBIIUICHHBIM KOHTpOJIEpAM CO CTOPOHBI
00CITyKUBAIOLIETO MEePCOHAIA.

9.3 KourtpoubHas padora Ne3

1. ®ynkunonanbHbie Bo3MOkHOCTH SCADA-cucrem

2.  Kpurepuu olieHUBaHUSI CTOUMOCTH UHCTPYMEHTAJIbHBIX CUCTEM

3 [Tpennocsuiku nossienust OPC. Lens OPC.

4.  IMpunuun OPC BzaumopeiictBus. Yto He Mmoxker OPC

5. Uro nonumaercs noa HanexxkHocTbio SCADA-cucrem.

6. Meroasl mnoBeimieHus: HajaexxkHoctu cucteM SCADA(moapoOHO 0
KaXI0M)

7. Tpadumueckas cpena pa3pabOTKM U 3alMycka MPUIIOKEHUU.

CrpykTypa TuUnoBoi 3kpaHHOW Qopmbl APM. 3apesepBupoBaHHbBIE IBETA

OTOOpaKEHUSI TUHAMUYECKUX OOBEKTOB Ha MHemocxeMe. CTpyKTypa THUIOBOM

SYEHKH 0TOOpaKEHUSI TEXHOJIOTUYECKOTo napameTpa B APM.
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8. Iloxcucrema apX1BOB (TrendWorX32)-byukiuu u
VHCTPYMEHTApUI

9. TIloacucrema aBapuii (AlarmWorX32): Otiauuue TpeBOTH OT
coOBITHSI. AHATIOTOBBIE M TUCKPETHBIE TpeBoru. HazHaueHue cToIOoB KypHaia
TpeBor: “KeutupoBanue”, “Bpems mnosBienusa’, “Ilocnegnee Bpemsa”, “Ums
tera”, “CocrosiHue”.

10. Bctpoennsie a3biku nmporpammupoBanus B SCADA-cuctemax

11. Iloxmcucrema 3amyuThI

12. Tpenn —310 ..... OTKPBITOCTh O3HAYAET

13. Hasnauenue u muenu I[IpeaBaputenbHOro oOcCienOBaHUE MpHU
aBTOMAaTHU3alUU NPEANPUITHI

14. Tpuseaute cnenuduueckue oTnuus pacnpeneinennon ACYTII

15. TIpeumyiuectBa JELIEHTPaTN30BaHHbBIX ACYTII nepen
ueHtpann3zoBaHHbIMU ACY TII

16. Kak Bbpl moHuMaere naHHyIO 3ajaqy MPOU3BOJICTBA M CIOCOOBI €€
pemienus ¢ momoinbio BHeApeHuss ACYTIIL: «lloBeimenue 3¢hpeKTUBHOCTH
WCIIOJI30BAHUS MepcoHaa u obecrieueHne 0osiee KOMGOPTHBIX YCIOBUN €T0
Tpyaa»

17. Kak Bpl moHnmaeTe maHHYIO 3ajady IMPOU3BOJICTBA U CIOCOOBI €€
pemenuss ¢ nomomplo BHeapenuss ACYTIL «JlocTtmxkeHne MakCHMaaibHOTO
KIII mpousBoacTBa»

18. Kak Bbpl moHnMaere maHHYIO 3a7aqy MPOU3BOJICTBA M CIIOCOOBI €e
pemenus c¢ mnomombio BHeapenuss ACYTIL: «CHuxkenwe TpyJaoBbIX U
SKOHOMHUYECKHUX 3aTpaT Ha 00CIIyKUBaHUE TEXHOJOTMYECKOIO MPOIIeEccay

19. Kak Bpl moHnMaere maHHYIO 3aaqy MPOU3BOJICTBA M CIIOCOOBI €€
pemienuss ¢ nomombio BHeapeHuss ACVYTIL: «ObecneueHue HaJIeKHOTO
(GYHKIIMOHUPOBAHUS MPOU3BOJICTBA - MPEAOTBpAIlCHUE aBapuil U HEIITaTHBIX

CHUTYalHN»
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20. Beigenure u obocHyiite mnpobiembl coBpeMmeHHbIXx ACYTII

PaCpCaACICHHBIX IIPOU3BOACTB

10 Cunmcok aurepatypbl

1. bnarosemenckuii B. C., ITpumiena JI. C. Qnementsl u noacuctembl ACYTII
/Mox pen. B.I1.O6pycuuka; TUACYP. - Tomck: TT'Y, 1987. - 192 c.

2. Metozpl 1 aNTOPUTMBI ABTOMATH3AIMHN TEXHOJIOTHYeCKUX mporeccoB /Ilox
pen. B.I1.Tapacenko; HUM ADM nipu TACYP.Tomckuii prman
poc.umxkenep. akaa. - TOmck: TT'Y, 1995. - 250 c.: un.

3. IIpumena JI. C. KommbroTepHbI€ CPEACTBA B CUCTEMAX aBTOMATH3ALUU U
ynpasneHus. Ku.3. JIokanbHas BBIYUCIUTEIbHAS CUCTEMA
aBromaTtuzauuu.lIporpammuoe ocnamenue.Conpsixxenue ¢ oobexkroM /Ilog
pen. B.A.belinaposuua; TACVYP. - Tomck: U3n-Bo Tomck.yn-Ta, 1997. - 115
C.: WL

4. ABTOMaTHYECKOE€ U aBTOMATU3HPOBAHHOE YNPABIIEHUE CIOKHBIMU
cucrtemamu /ITox pen. B.I1.Tapacenko; HUMADM npu TYCVYP.Tomckuii
¢dbunuan Poc.unxk.akagemuu. - Tomck: TT'Y, 1998. - 236 c.

5. PoxnectBenckuit JI.A. ABTOMaru3anusi IpOCKTUPOBAHUS CUCTEM U CPEACTB
ynpasienus. YueoHoe nocodbue - Tomck: TMIIJO, 2004. — B Tpex yacTsix
(370 ctp.)

6. MukporipoleccopHble yCTpOICTBa B cUCTEMaX yIpaBieHus : yued. MeTo/I.
noco6ue / . A. PoxxnectBenckuii. — Tomck : TOMCK. roc. yH-T CHCTEM yTIp.
1 paauosnekTponuku, 2006. — 177 c.

7. PoxpnectBeHckuii JJ.A. MukponpoueccopHble yCTpOIICTBA B CUCTEMAX
ynpasienus. YueodHoe nocodue - Tomck: TMIO, 2003. - 130 c.

8. Meroanueckoe pyKOBOJICTBO Ha TPYIIIOBOE MPOEKTHOE OOYyUEHHUE 110 TEMaM
«Pa3paboTka MUKPOIIPOLIECCOPHBIX YCTPOUCTBY U «KOMILICKCHASI
pazpabotka ACYTII» : yue6. meron. mocobue / . A. PoxxaecTBeHCKUM. —
Tomck : TOMCK. roc. yH-T CUCTEM yIIp. U paauodinekTpouku, 2006. — 134 c.

9. Kpacnocenwckuii H. U., Boponios,lO. A., Annak M. A.
ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABJIEHUA B CBA3U. - M.: Paguo u cBA3b,
1988. - 271 c.: un

10.Jeitn Pomxepcon, Ocuoer COM/Ilep.c anrn — 2-¢ u3., UCIp.1 AOIL.—
M.:M3narenscko-Toproseiii 1oM «Pycckas Pemakuusa». —2000.400ctp.: wi.;

11.Kypransl «CoBpeMeHHBIE KOMIBIOTEPHBIE TexHonorum» 3a 1997-2007r
JIOAIUCHOM HHIEKC 72419 10 KaTaJory «Pocmieuatn».Web:
http://www.cta.ru

12.KypHanbl « Mup kommbroTepHOW aBromMaTuzauuu» 3a 1997-2007r.Web:
http://mka.org.ru

13.Web-pecypchr:
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13.1. CepBep  «IIpombllnieHHass ~ aBromaru3amuss B Poccum»
http://www.industrialauto.ru/
13.2. Cepgepa: http://www.scada.ru/,

http://www.asutp.interface.ru http://www.prosoft.ru/,
http://www.wws.donin.com/, http://www.nautsilus.ru/,http://southdomain.
com/scadas/ http://asutp.by.r/, http://promasu.50megs.com/,
http://groups.yahoo.com/group/asutp.




