ABTOMaTU3npoBaHHasa Cucrtema YnpasneHusa kotnoarperata bK3-420-140
3aka3umk Omckasa TOL-4

Cucmewma ynpasrneHus ebinonHeHa Ha 6ase [1TK « TopHado» u npedHasHa4YeHa 0715 asmomamu3ayuu
MexXHOII02UYECKUX MPOUECCO8 Ha Komsioazpeaame 80 8CEX IKCII/TyamayUOHHbIX pexxumax. Aemomamu3sayuel
oxeayeH MosHbIl cocmae hyHKUUU KoHmporss u yrnpasneHus. Obbem cucmemesl cocmaesisiem bonee 1600
KaHasos 8800a/ebigoda.

Owmckas TOL, 4

TexHos102U4eCcKuUl 06BLeKm

TexHonornyecknm ob6bLEKTOM aBTOMAaTU3aLMN SBNSETCS NapoBON
koten bK3-420-140 GapabaHHbIf, C eCTECTBEHHOM LIMPKYNSLMEN,
npovsBoguTenbHocTbio 420 T/yac, ¢ mapameTpamu napa Pnn =
13,8 MMNa n Tnn = 550 °C, paccunTaHHbIi Ha paboTy Ha
razoobpasHom u yronbHom TonnueBe. Koten o6opynoBaH
YeTbIpbMSl MbINECUCTEMaMN C MOJIOTKOBbIMU MenbHuuamm MMT,
OBYMS OyTbeBbIMU BeHTUnATopamu (OB), oByms AbiMococamu
(Ac).

CornacHo paspaboTaHHOMY MPOEKTY MOAEpPHM3auuKn, KoTen
nepeBedeH Ha Ce30HHOe CXuraHue AByX BWOOB TOMNMBA:
9KNOBACTY3CKMIN KAMEHHBIN Yrofb Y MPUPOLOHBI ras.

Amanbi pabomsi

Pabota Hag aTMM npoekTom Oblna HavaTa BeAywuMu
TEXHOMOrMYECKMMM U MPOEKTHbIMU OpraHv3aunsMy B Aekabpe
2002 ropa. BBopg kotnoarperata B OMbITHYKO 3KCMyaTauuio Ha
rasoBOM TonnuBe coctosncs 24 mapta 2004 roga.

Mpu paspabotke n BHegpeHum ACY TIl Ha Owmckon TOL-4
cneuvanuctamu komnaHum «MopgynbHble Cuctembl TopHago» u
BeAyLMX MPOEKTHO-TEXHONOINYECKNX KOMMaHWNA: 3A0
«CubKOT3C» (r. HoBocubupck), OAO «HoBocunbupck-
TennoanekTponpoekT» u 3anagHo-Cubupckoro dwunmnana OAO
«BHUMMNSHEPTOMPOM» (. Omck)  Oblnmyv BbIMNOMHEHBI:
NPEAnpPOEKTHbI aHanu3 UK TexHonorunyeckoe obcnegoBaHve
obbekTa aBTOMaTM3aLuMK; MOAroTOBKA U aHanu3 UCXOOHbIX
AaHHbIX; nMpoekTHasa npussaska MNTK k o6bekTy aBTOMaTU3aumu;
pa3paboTka BCEN NPOEKTHON U KCMIyaTalMOHHOM OKYMEHTaLUN
ACY TI; wusrotoBrneHne, nokaHanbHoe TecTupoBaHue [1TK;
nepBuMYyHas MeTposiornvyeckass kanubposka mopynew [TK;
npoeepka MTK c npuknagHblM nporpaMMHbIM obecneyeHnem
(MHTEerpaumoHHbIn TecT); noctaeka MNMTK Ha nnowaaky 3akasynka;
wed-MoHTax 1 Hanagka MNTK Ha obbekTe. Kak Bceraa Gonbluoe
BHMMaHue Obino yaeneHo obyyeHuo nepcoHana 3akasyuka.
Tawke cneuyunanuctamm komnanum «CubKOTIC» nmpu yyactum
koMmnaHun «MopynbHble Cuctembl TopHago» Obinu nNpoBedeHsb!
komnnekcHaa Hanagka ACY TI1 B uenom, U BBOA CUCTEMbI B
3KCnyaTaumio.

O npoekme

lMpoekT rasudukaumm KoTnoarperata W OCHalleHUs ero
npombilinieHHon ACY Tl 6bin peanu3oBaH B pamkax MNporpaMmbi
TexHu4eckoro nepeBoopyxeHunss OAO AK "OmckaHepro”.

Cucrtema ynpaenexus Tl Ha 6ase MTK «TopHago» NOmHOCTbLIO
aBTOMaTMU3UpyeT TPaKT NOL4AYUN M TOPEHUS TONNNBA, OCYLLIECTBNAET
aBTOMAaTUYECKUA KOHTPOMNb W perynupoBaHve napamerpoB TT1
KoTroarperarta npu paboTe Ha pa3nuyHbIX Bugax TOnmvea.

OcobeHHoCTY peLueHunin nHdopmaumnoHHoro obecnedeHus ACY T
KoTroarperara Nno3BoMsOT UCKINIOYUTb BINSHUE «4E€N0BEYECKOro
cakTopay npu BeaeHun TrI1.

Cuctema ynpaBneHus obecnevymBaeT 3awuTty OT
HECaHKLMOHMPOBAHHOIO AOCTYyNa M HEKOPPEKTHOIO ynpaBiieHUsi
Tr, Bemer TOYHbIM y4YeT Bcex AeNCTBU obcnyKunBaroLero
nepcoHarna, OTKa30B 1 COOeB NporpaMMHO-anmnapaTHbiX CPeAcTs,
OTKIOHEHU TEXHOSOTMYECKNX MapaMeTPOB OT HOPM U HaPYLLEHWIA
TI1, obecneunBasa TeM camMmbiM OOCTOBEPHOCTb U UCHEPMbIBAKOLLNIA
obbeM npegocTaBnsieMon MmepcoHany uHdgopmauun. 3To Aaet
BO3MOXXHOCTb OBCIyXMBaOLLEMY NePCoHarny NPOBOANTL riy6okui
aHanu3 TeHOEHUMN U MpuyYnH naMeHeHust xoga TI, a Takke
NPOBOANTbL FPaMOTHYH M TOYHY KOPPEKLUUID NapamMeTpoB
TEXHONOrMYeCKoro npoLecca.

OnucaHue cucmemsbi

BHenpeHHas cuctema aBToMatusaumm, Ha 6ase MTK «TopHago»
npegHasHavyeHa [anst obecrneyeHusl nepcoHana LOCTaTOYHOW,
[OCTOBEPHOW 1 CBOEBPEMEHHON HhopMaLen o napameTpax TI1,
COCTOSIHUM TEXHOMOMMYECKOro 0O0PYAOBaHNS 1 BbIMOTHEHNS BCEX
OCHOBHBIX (DYHKLIMI KOHTPOISA 1 yNpaBreHns Ha 06 bekTe.

Cuctema peanusyer norHomMacLuTabHble (YHKUMU KOHTPOMS U
yrNpaBneHns KoTroarperaTtom:

[y6nupoBaHHbIi APM malumnHucta

HNHpopmayuoHHbIe:

-cbop, 06paboTka, 3aHECEHWE N XpaHEHWE BXOOAHON MHhopMaLImm
O TEeXHONOorM4yecknx napameTpax MPOU3BOACTBA, O OEWCTBUAX
CUCTEMbI Y NEPCOHana;

-pelweHne BCEX WHPOPMAaLMOHHO-BLIYMCIIUTENBHbIX 3ajaud,
CBSI3aHHbIX C BeAeHneM v ontummnaaumen TI1;

-npefocTaBneHne MosIHOM W [OCTOBEPHOW WHGOpMaLUu
nepcoHany o TIl (nonHasa Bu3yanu3auuss COCTOSHUS
TexHorormyeckoro obopyaosanus n TI);

Ynpaensrwowue:

+ TEXHOJIOrMYECKME 3aLUMThI 1 BIIOKUPOBKYU;

- AMCTaHLMOHHOE, aBTOMAaTUYECKOE YrpaBliEHUE ;

- aBTOMaTM4eCcKoe perynmpoBaHue napametpos TT1;
- PYHKLUMOHaNbHO-rpynnoBoOe YNpaBneHue;

CepeucHsble (obecnevyuearouue pabomocrnocobHocmb

cucmemai)

- aBTOMaTnyeckas AnarHocTuka BCex NporpaMMHbIX, annapaTHbIX
1 TexHn4Yeckmx cpeacts ACYTIT;

-BblJa4ya WHdopmauunm 06 oTkasax, OnokMpoBKa JOXHOW
MHopMaLmy;

- MepBOHaYarnbHoe 1 nocneayoLlee kKoHpurypuposarue MNMTK.
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MTK «TopHago» NOCTPOEH MO TPaAMLMOHHOW MepapXnu4ecKon
CXeme, Y4YuTbIBalLen cneunduky YCroBHOroO pasbueHus
obbekTa aBTOMaTM3auMuM Ha yanbl. B cucteme MOXHO
BbIAENUTb BEPXHUIA U HUXKHUIA YPOBHN.

HwxHWA ypoBeHb BbINOMHAET cbop, BBoA4 W 06paboTKy
aHanorosou n guckpeTtHon nHopmauuu B MNMTK, doopmupyeT n
oTpabaTbiBaeT ynpaBnswwune BO3AENCTBUS Ha
WCMNOMHUTENbHbIE OpraHbl TEXHONMOrM4Yeckoro obopynoBaHUs,
obecrneyvBaer peanusaumio OYHKUMUA 3aLmT, GrOKMPOBOK K
perynmpoBaHusl B COOTBETCTBUM € 3agaHneM. OCHOBY HUDKHErO
YPOBHSI CUCTEMbI COCTaBMNSAT KOHTPONNepbl PYHKLMOHANBHbIX
y3noB (K®Y), o6beamHeHHble gybnunpoBaHHon ceTbio Ethernet,
a Takke KOMMYTaLMOHHOE 1 BCrioMoraTenbHoe 060pyaoBaHueE.
BepxHuii ypoBeHb OCHOBHOM cucTeMbl obecneyuBaeT
B3aVMOLENCTBME OMNEpPaToOpOB-TEXHOMOIOB U  WHXXEHEPHOro
nepcoHana Cc ynpaBrngeMblM TEXHOMNOTUYECKUM
obopynoBaHMeM KoTnoarperarta, opraHnsyeT paboTy cucTembl
1 NOArOTOBKY MacCUMBOB MHGOPMaLMK AN UCMONb30BaHUA eé
HeonepaTUBHbIM AAMUWHUCTPATUBHO-TEXHUYECKUM
nepcoHanom ctaHumu. BepxHui ypoBeHb [MTK coctasnsior
ny6nupoBaHHble APM onepaTtuBHOrO M HeonepaTuBHOIO
nepcoHana, cepBepbl 6a3 [aHHbIX W MNPUNOXEHUN,
06beanHeHHble AybnupoBaHHoN ceThio Ethernet.

[MoMuMO OCHOBHOM cucTeEMbI BbinonHeHa PesepBHas
Cuctema Ynpasnenus (PC) Ha HemporpamMmmumpyembix
cpefcTBax aBTomatusauuy, npegHasHadeHHas ans pasrpysku
UM OCTaHOBa KOTSla B Crlydyae OTka3a OCHOBHOW CUCTEMbI
ynpaBneHus.

MukponpoueccopHyto nnatcpopmy MTK cuctembl coctaBnsioT
coBpemMeHHble MIF-KOHTponnepbl, XxapakTepusytLiuecs
BbICOKMM KO3 PULMEHTOM FOTOBHOCTU W MOBbILIEHHON
OTKa30yCTOMYMBOCTbID.  TEXHOMOrM4yeckne KOHTpOmepsbl

LLkadpbl K(;;iTpohnepOB CDyHKLI,MOHaJ'IbHI;IX Vanos
(BMA c3aawn)

BbIMOSHEHbI B BMAe KpewTta dpopmaTa 6U ¢ ycTaHOBNEHHbIMY B
HEM SMNEKTPOHHbIMW MoZynsMuM U cybmogynsiMu YCTpOWCTB
ConpsxeHus c¢ O6bektom (YCO), obecneyumBarommm
npeobpasoBaHne ANEKTPUYECKNX CUrHAMOB, NMOCTYNaoLLMX OT/K
TEXHOIOrM4ecKoro 06opyaoBaHus, B LnpoBoi kogd. OCHOBHbIM
31EMEHTOM KOHTPOMMEepPOB HABAAKTCA MOAYNU
WHTennekTyanbHbix yHkumn (MIF) nmpousBogcTBa KOMnaHum
«MopaynbHble Cuctembl TopHago», afanTMpOBaHHble ANs
NPMMEHEHNN B 3ajadyax aBToMaTtm3aumu KpynHbIX OOBLEKTOB
TennoaHepretukn. MIF-moaynu paspaboTtaHbl Ha OCHOBe
npoueccopa Motorola 68360, dbopmata 6U ¢ onepaumoHHOM
cuctemMon peanbHoro BpemeHu OS-9. [na cBA3u Mexay
KOHTPONEPHbIMU MOAYNSAMY B Npefenax oa4HOro KoHTponsepa
N Mexay Kpemtamu, npuHagnexaliMmMmu OgHOMY KOHTPOMepy,
mcnonb3dyetrcsa agybnupoBaHHasa ceTtb CAN-bus,
obecneynBaroLLias BOSMOXHOCTb «rOpsiYer» 3amMmeHbl MOAyren
6e3 OTKIMIYEeHNS MMTaHNs KOHTponnepa.

B kayectBe YCO uncnonb3yroTcs dyHKUMOHanbHbIE cybmoaynm
apxutektypbl ModPack, peanuaytowime yHKLUN AUCKPETHOTO
BBOAa/BbiBOAA, aHanoro-uudpoBoro npeobpasoBaHus,
dunbTpaumn, undpo-aHanoroBoro npeobpasoBaHus U apyrue
OYHKUMM COMNpPsDKEHUA € “noneBbiM” ypoBHEM. Ha kaxabin
Moaynb-Hocutenbs MIF ycTtaHaBnuBaetTcsa p[o 3-X
dyHKUMoHanbHbIX cybmogyne ModPack.
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Kpent MIFkoHTponnepa B wkady KOY

®PyHKUMN HEMNOCPEeACTBEHHOro MOoAKMnoveHns kabenen ot
0AaTYNKOB M TEXHOMOrM4Yeckoro oOopyaoBaHWsl, MEPBUYHOIO
npeobpasoBaHuUsa CUrHanoB, WHAWKAUWUW COCTOSHUA,
ranbBaHWYECKOMW pasBsA3KW, IJNIEKTPOMNUTAHUSA [ATYMKOB W
3aaHus CXeMbl MOAKMYEHMSA BO3MNOXKEHbI HA Bbrioku Monesbix
WuTepdencos (Br). MoaknioyeHne nonesbix kabenen k B
ocyLlecTBnsieTc 0e3 MpOMEXYTOYHbIX npeobpasoBaTene,
cornacosaTtenei  cOopoK MPOMEXKYTOYHbIX KIEMMHMWKOB.
TexHonornyeckme KoHTponneps, bnoku [lonesbix
MHTepdencoB u BcnomoratenbHble KOMMYTaLWOHHbIE
3NeMeHTbl pacnonoXeHbl B LWKadax ABYXCTOPOHHEro
oBCny>XMBaHUS CO CTEMEHbIO 3alnTbl OT BHELUHUX (DaKTOPOB
IP55. Ona cBsAsn ¢ BepxHWM ypoBHeM [MTK B kaxagom wu3
KOHTPOMfepoB MMEETCS HECKONbKO BblaeneHHbix MIF-moaynen,
obecneunBarownx cBA3b ¢ AybnupoBaHHoM ceTbio Ethernet,
obbeaunHsaoLler Bce aneMmeHTbl MTK.

Komnbtotepbl APM, cepBepoB M KOHTPOSNepbl 06beanHEeHb!
nybnupoBaHHon ceTbto Ethernet, uto obecneymBaeT MOMHYyHO
B3anMo3amMeHsemocTb yHkumi APM u faeT BO3MOXHOCTb
nonyyatb JOCTyn K ynpaeneHuto Tl koTnoarperata ¢ no6oro
paboyero mecTa. [ns noBbIlEeHUsT HALEeXHOCTU CEeTb
BbIMONHeHa AybnupoBaHHon. Kaxabii n3 anemeHTtoB [1TK,
noacoenmHseMbIN K ceTU, UMeeT ABa HTepdperica Ethernet.

Bce KoMMnoHeHTbI BepxHero ypoBHS NTK 3anutaHbl OT cuctembl
6ecnepeboHOr0 MUTaHWs, YCTAHOBMEHHOW B Lkadax KoV.
Cuctema 6ecnepeboMHOrO NUTaHUS BEPXHErO YPOBHS
MOCTPOEeHa Ha [ABYyX WCTOYHMKax OGecrnepebovHOro nutaHus,
BbIXOAbl KOTOPbIX 00pasylT AyONMMPOBAHHYH LWMHY MUTAHUS
nepeMeHHOro Toka ¢ HanpshxeHvem 220 B.
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