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LUAGPOBY3ALMA H/I: MUKPOMPOLIECCOPHAS
CUCTEMA YITPABTIEHWA CIBUMEHWEM MOE3M0B

OJIbI'A ITIABNIVIINHA

XKere3HonopoXHble CTaHLNU CTIELIMATIMSUPOBAHHBIX TIEPErPY304HbBIX KOMTTIEKCOB

AO «PoctepmuHanyronb» B Topty Yere-JIyra n AO «Boctounmii [lopt» B Haxonke ongHWMM 13 TiepBbl
Cpedun YrofbHbIX TEPMWHATO0B TIEPELIN Ha LIMdPOBLie TeXHONorun. Terepb MPON3BOACTBEHHbLE
LIETIOYKW TIPUEMaA U TIEpeBaJIKV IPy3a OCHOBaHBL Ha UCTIONB30BaHUM aBTOMATU3UPOBaHHBIX CUCTEM
yTIpaBneHvs. B co3paqvnm COBpeMEeHHBIX CUCTEM 3aBTOMATMU3aLMWN Ha 3TUX YTONBHBIX TEPMUHAAX
TIPUHSUIU yHaCTUe SKCTIEPTHL TPEATIPUATUS « ABTOMAaTU3UPOBAHHBLIE CUCTEMBL U KOMTUIEKChi»

(3A0 «ACK>», r. ExaTepuHbypr). B cTaTbe peyb TIOMHeT 06 0AHOM M3 BaXHBIX paspaboTok

KOMTTaHWUU — MUKPOTIPOLIECCOPHOW CUCTeMe YTIpaBrieHus ABvxXeHueM roesnoB «MIL-ACK.

B 2002-2003 rr. cnietitanncrol 3A0
«ACK» 3aMeHIUII ycTapeBILYIO peneli-
HYIO CHCTEMY YNPaBJIEHIIS JKeJIe3HO-
IIOPO/KHOIT CTAHLHIEl YTOJIBHOTO TePMIT
Hana B BocTouHOM MOpTy Ha cicTemy
MIIKPOIpPOLIECCOPHOIT LeH TPAII3aL{III
{MIILL), cepTiihuLiIIpoBaHHYIO B Jaslb
HeiimeMm Kak «MIIL[-ACK». C aroro
BpeMenl y npeanpusris «ACK» nos-
BIUIOCh HOBOE HAIMpaBJICHIIE JeATeNb-
HOCTH — aBTOMATH3ALNS CTAHLHI

TIPOMBILIEHHOTO /KeJIE3HONOPO/KHOTO
TPaHCIOPTA.

B 2008 r. 6611 peanu3oBaH npo
eKkT B mopTy YcTb-Jlyra: Ha ikenesHo-
nopoxuoit cranun AO «PocrepmitHai-
yroib: B3aMeH yCTapesilleli peseiiHoll
CIICTeMBI NEKTPIHMECKOlT LeHTpami3a-
LI i Pe/IbCOBBIX LieNell Takxe Obuia
paspaGoTaHa 11 BHeapena MITL. Ins
KOHTPOJIst CBOOOHOCTI 11 3aHATOCTI
penbcoBbIX yuacTkos B MITLI ncrions-

30BAJIOCH 000PYAOBaHIE CHCTEMBI CUe
oceii (CCO), koTopast cIyKHT OCHO
HBIM 1CTOUHIKOM HHQOpMai 1)
co3paniist 3¢ HeKTHBHO BBICTPOEHH(
TPAHCIOPTHOII IOTHCTHKIL.
HudopmannonHo-norucriveck:
cucrema (MJIC) B yronbHoM Tepm
Hane nopra Ycrb-Jlyra ocyiectns
KOHTPOJIb 33 IPOH3BOACTBEHHBIM 1P
LeCCOM, BEAIET ONEPATIBHbIIT yueT rpy
11 o6MennBaetcs Hubopmaunelr ¢ OA
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JKI» 11 KneHTaMI TOpTa B peskiiMe HizkH1I1 ypoBeHb NpeiHa3HayueH 1Uist Bepxuuii ypoBeHb npegHa3HaueH
asibHOro BpemeHIt. [Ipouecc nopavi,  c60pa CIrHAIOB O TEKYLIEM COCTOSHIIN  JUJIst BH3YaJH3all npoliecca pao
3rPY3Kil I OTIIPaBKIl BArOHOB B [10p-  HarnosbHelX ycrpoiicts CLD 11 BbImaull  TbI jKeJe3HOLOPOKHOTO KOMILIEKca,
ABTOMATHYECKH CIHHXPOHI3IIPYETCst 1M CHFHAJIOB YIIPaBJICHIIA. G q))’HK' YCTaHOBKH MOE3AHLIX 11 MAHEBPOBBIX
TPOLIECCAMI HA JKEIE3HOLOPOKHOIT LI BBIMOJHAIOT IKadbl pacnpene MaplIpYTOB, a Takxe st oTobpae-
aniun Jlysckan. Baronsl BcTalor nog.  sieHHOI nepudepiil KOHTPOANEpPa  HII IPeAyNpeHTedbHOIl I aBapiii-
3rpy3Ky Ha yroJbHOM TepMIIHale 11 yCTpoiicTBa 6e30MacHOro CONPsUKEHIsl  HOIl CHrHANM3aui P BO3HIIKHOBE-
BO3BpALIAIOTCA HAa CTAHLHIO C TOY- C HaMOJIbHbIM OﬁOPy}lOBﬂHlleM. B mka- HIIN HEIICHPHBHOCTCI“L Ha atom YpPOBHE
)CTBIO MACCAKIIPCKIIX M0e3/ioB. IIpn  hax HIKHEro ypOBHS YCTAaHOBAEHbl  BEIETCS apXHB M0E3HOIl ClTyalny
efiHell BbIrpyske 1200 BAaroHOB B CyT-  CTAHLUIH pacnipeeneHHoll nepiidepr, 11 cOOBITHIT HA CTAHLIMH C PETHCTPALLH-
Ha 06p2160Tl\‘y OIHOIT eAHHILbI TTOA- CO€AHHEHHBIE C KOHTPOJJIEPOM 11O Llllq)- el peiicTBui JEKYpHOro 110 CTaHHi
KHOrO cocrasa «PocrepmiHanyrons»  poomy itHTepeiicy ¢ ncnonb3osariiem  (ICIT). B cocraB BepxHero ypoBHS
ATHT BCEro OAHY MHHYTY. Takue cxo- MOMEXO3AIIINEHHOTO KOAHPOBAHIIA. BXOAAT aBTOMATH3IPOBAHHBIE paGO‘II[E
werit Ges widposusauin npoueccos  Henocpencrennoe ynpasnenne o6bek-  Mecta (APM, B ToM uricnie pesepBHble),
'PEBAJIKH HEAOCTHIKHMBI, TO3ITOMY TaMUI '/KCJICSHO)IOPO‘/KHOIHI ABTOMATHRH a4 TAKZKe Apyroe H€06X011HMOC CETEBOEC
Jisd aBTOMATH3INPOBAHHLIX MTpoLec- OCYLIECTBIIAETCA yCTPOiiCTBahlll conpsi- H KOMNBIOTEPHOE 060}))’1108}1!{]18.

B B niopty pocritraer 98%. Hicneraep  sxenns (YCO). «MITL-ACK» noctpoeHa no MOAyJb-
HTPOAIIpYeT paboTy ClCTeM 113 MyH- Ha cpenHem ypoBHe clicTeMbl pealil-  HOMY NPHHUIINY, COTIACHO KOTOPOMY
4 YIIPABJIEHIISE B PE/KIIME PEAIBHOTO  3YIOTCH UITOPHTMBI yIIPABIeHHA yCTPoit-  ()YHKLHOHANBHO CBS3dHHbBIE YACTI
‘eMEHI. creamit CLIB Ha ocHoBe nH(OpMALIT,  CHCTEMBI TPYIHIHPYIOTCH B 3AKOHYEH-
coOpaHHOI1 Ha HIKHEM YPOBHE B COOT-  Hble y3/ibl. MOJYNbHOCTL NO3BOASET
ACTEMA BETCTBIII C 3a[[AHIAMIL, IOCTyNAIOLMII  pa3paboTulikam BeIGpaTh Tpebyemyio
[MKPOITPOLIECCOPHOH ¢ BepxHero ypoBHst «MITLI-ACK». lan-  koHdIirypauino npit IpoeKTHPOBaHIII
EHTPAJIN3ALITHH Hble (OYHKLUIN BbIIIOJIHSAET PE3EPBUPO-  CHCTEMBI It KOHKPETHOI CTaHL,
MIILI-ACK» BAHHBII KOHTPOJLIED, KOTOPBIIT PACIIO-  MOBBICHTb HAIEKHOCTD CICTEMD, CHII- | pu e o v
Ciicrema «MITLI-ACK» nimeer Tpex-  J10ykeH Ha MIAHEI NPOTPaMMIPYEMOTO  3UITh €€ CTOIMOCTD 1t IPI HEOOXOMIMO- | [pyrypsan cxema
YOBHEBYIO CTPYKTYpY (puc. 1). Jnoriyeckoro konTpoepa ( IJIK). CTH YIPOCTHTDb MOAEPHI3ALIIIO. aMNL-ACK»
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HPEHMVI].IECTBA CHCTEMBI «MIILI-ACK»

Cvicrema ocHallleHa pe3epBUPYEMOV CUCTEMOIA YTIPABIEHUA W BUSyanusalm (1Ba
HE3aBUCUMBIX cepBepa ¢ GYHKLIMEN aBTOMATUMECKOrO TIEPEKIIIOUEHNS).

CHWKeHWe SHEPTOEMKOCTU CUCTEMBL
3HAYMTENBHO MeHbUIMe rabapuTsl 060PYTIOBaMUA W, KaK CTIENICTBE, B TPU-HeTkIpe pasa

MEHBLINIA 06'beM TIOMELLIEHWI 71 €10 PasMELLEHNS.

VicTionHeHme cucTeMbl Ha COBPEMEHHOM SNeMEHTHOM 6ase TPenoCTaB/seT
LLIMPOKWe BO3MOXCHOCTU [i71st €€ DE3EPBUPOBAHVA V1 AVATHOCTUKM, apXVBUPOBaHNS,
HETIPEPbIBHOTO TPOTOKONINPOBaHUS], CO3MaHUSA OTHETHBIX GOPM W HEBO3MOXKHOCTN
BHELIHEro BMELIATeNLCTBA 3a CHET pacTipeneieHust TIpaB A0CTYTIA TIOb30BaTeNeit.
Bo3MOXHOCTL YTIpaBneHmst 06beKTaMy MHOTUX CTAHLWA U TIEPETOHOB C OHOTO
pabouero MecTa,
Hcnonb3osaHue CTaHpapTHOTo HartonbHoro obopynosatvst CLIB (cTpenkw, ceeTodoph)
Y TUTTOBbIX CXEM €0 TIORKJIKUEHUSL.
CoxpalteHue CpoXOB MOBTOPHOTO 3aTTycka CUCTEMbL TIPW N3MeHEHUW TTYTEBOro
Pa3sBUTUSL CTAHLIMM U CBA3AHHBIX C STUM TTPOBEPOK TabNULIbl 3aBUCUMOCTE CTPENOK

W CUI'HAJIOB.

WnrennexTyanbHblit nHTepdeiic APM cHVOKaeT BEpOSTHOCTb OUIMGO4HbIX NENCTBUI
ZEXYPHOTO TepCoHana 3a CHET JIOTMUeCcKOoro KOHTPOJIA U BCTUILIBAKOLMX TIOACKA30K,
a Taloke yno6HOro MHTepdeiica v BULe0apXuBa.

PUC. 2.
Pafiguee MecTo femyproro
10 CTRHYAHM

Cucrema «MIIL[-ACK» cocTour
113 CeAYIOLIHX MORYJeN:
*  YCTPOIiCTBa 3MEKTPONHTAHMNS;
+ wkadsl yrpasienns «MITL-ACKy»;
*  APM JCII, APM asnexrpomexannka
CUB (IITH) 11 APM skpatos oGLue-
ro nonb3osaHis (DOTT);
* HanonbHoe o6opynosanie CLIB.
Ha Heckonbkix nmogcucremax
MBI OCTAHOBIIMCs nonpoGHee.

VcTponcTBa 3NneKTPOMTUTaHUA
YctpoiicTsa anexTpomnuTanns obe
cneunBaiot GecrnepeboiiHoe muTa-
Hlle HanoJbHOro o6OpylOBaHI
11 YCTPOIICTB, BXOZALLIX B cocTas MITLL.
Bsog nuTaHis npousBoLuTCs OT ABYX
He3aBHCIMBIX HCTOYHHKOB U TP HEO6-

xoaumoctit o1 IT'A. Hxadst nuranns
OCYUIECTBAAIOT NEPBHYHYIO FP0O303a-
LIHTY, aBTOMaTHYECKIT BBOJ, pe3epsa,
KOHTPOJIb [30JISALIII LIeMelt yIpaBieHiis
H IITAIOLUX lierell HanoJbHOro 060
pynoBaHis. B cocTaB crcremsl BXoasT
TAKHE YCTPOICTBA 3/EKTPOIITAHHSA, KaK
wkac pacnpenenenns nurauis (10PIT),
wkad Tpancopmaropos (IUT), ncrou-
H1K Gecriepe6oiinoro nirauis (MBIT)
1 6arapeiinbii wkad/ukado (BIT).

IlIxadbl ypaBneHusa

kadw ynpasienns (MITL-1,
MIIL-2) mpenHa3HaueHbl ISt MOHTAKA
naHeselt MOIYJIbHOTO 060PYLOBAHNIS:
* nanens [TJIK;
*  maHenb APM;

+ manenn YCO:
— mnaHenu cyeta oceit (ITCO)
— mnanenu ceerodopos (ITCB
— nasenn crpesok (ITCT);
naHenn yBs3ku ¢ peste (ITY

MoaynbHast KOHCTPYKLHsI LK
obecneunBaeT BbICOKYIO CKOPOCTb
Ta)a, a TaKkKe 3aMeHbl HEHCIPaBt
obopynosanus. llkad sawgimaer y
HOBJIEHHOE 060PYHOBaHIIE OT MeX:
YECKIX TIOBPEAAEHHIT I HECAHKIHC
POBaHHOTO JOCTYNa.

[Tanens THIK copepsxnT peaepsi
BaHHblE KOHTPOJLIEPHI, MPefHA3Ha
Hbie 1st c6opa 1t 06paboTkH HHO]
LI O TeKyILeM COCTOSIHHIL HANONb
YCTPOIICTB I peajn3aliini ajiropHT
ynpasnennst MIILL. Konrposnep:
31o ocHoBa «MITLI-ACK». Ontitn 3
TIOCTOSIHHO HAXOMIUTCSA B FOPSEM pe
Be. O6MeH HH(pOpMaLeit MeXAy |
TPOJUIEPOM H LLIKahaMIl pacripelielien
nepudepiin (CraHLN paciipenenet
BBOJIa/BLIBO/IA) OCYLLIECTBIISETCA 10 )
Tokoiy Profinet ¢ 1icrions3oBatnem J
He3aBHCHMbIX (DIIHYECKHX JIHHI
3u (Tononorus «xosbuor). C komn
tepami APM JICIT kouTtposep of
HIBAeTCs JaHHBIMI No cetn Indus
Ethernet no saiesHomy npotor
S7-Fault-Tolerant. [Tpi atom APM [
TTOIKJIIOYAIOTCS OIHOBPEMEHHO K JI
npoleccopam pa3HbIMI hH3IMECK
JUTHHAMH.

[Tanene APM — 310 nporpamy
annapaTtHblil KOMILIEKC, YePe3 KOTO
MPOBOJATCSA BCe AECTBHS MO YII|
JICHHIO CTAHLHOHHBIMH O0BEKT
(crpenkamu, ceerodopamil, nepee
M, MyTEeBBIMH YH4aCTKaMIf) If HX
Tpomo B cucreme MIILL. K onnofi n
1 APM MOKHO NOLKJIOUNTD JIO [
APM, taknx kak: APM [CII (puc
APM IIH, APM DOIT 11 APM nux
pa BaroHHoit cnyx6si ([TTO).

[TporpaMMHas 4acTh KOMILIE
peannzosana na OC Windows, k¢
past cnienaabHO HACTPOEHa st OT
ManbHOI paboTbl APM 1 nx 3au
OT BHELIHEr0 BMEIUIaTeNbCTBa. ,
KOHTPOJIS 1 yIIpaBlieHHsl 00beKT
CLIB ncnonbayercs nporpaMmmHoe «
crieyeHile, pa3paboTaHHOE B TEXH(
CHYECKOH mporpamme.

O6paTHMCs K naHenaM yCcTpor
6€30MacHOro CONpPSKEHHS.

[1CO conepxut 060pynosaHie
yrnpaBjeHud CHCTEMOIl cyeTa o
11 obecnedniBaer c6op, apxXHBHPOBa
1 oToBparkeH e HHQOpMaLiK 0 pal
HOCTOBOTO 1 HAMOJIBHOTO 060PYC
HHA. Moxker o6pabaTbiBaTe HH(
Mallio OT CTa DaTYHKOB CYETA O
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a OTOI1 IAHENH MOXKHO YCTAHOBHTD
) IATH MOAyeli mpiiema 1 06paboTKu
irHanos NP.

[1CB npeana3zHayeHa s KOHTPOJs
yrpaBjieHHst OTHAMH CBeTO(OpPOB.
a MaHeJ1 YCTaHaB/IIBAETCA BOCEMb
14T yIIpaBJleHIst OrHAMI cBeTohopoB
Y-OC, BO3MOHO MOAKIIOYHTb 10 16
ITHAIBHBIX MOKa3aHMIT cBeTO(OpOB.

[1CT ucnonb3yercs fast KOHTPONsS
ynpaBieHus crpenkamu. Ha mane
1 YCTAHOBJIEHO TPH [J1aThl YIIpasiie-
{11 CTPEJIOYHBIM 3IEKTPONPHBOAOM
Y-CIl — coOTBETCTBEHHO, MOKHO
JHKJLIOUNTD [IO LIECTH CTPENOMHBIX
1eKTPONPUBOJIOB MOCTOSHHOTO HIH
>PEMEHHOTO TOKa.

Haxowneun, [TYP npepHasHaueHa s
2JIN3al K YBA30K C PeibCOBBIMH
2MAMH (1ICKPETHBIE CHTHAIBI KOHTPO-
1 MyTeBbIX peJie), a TAKKe C ApYyriHMi
313KaM i1, BLITIOIHEHHDBIMI Ha peJieit-
sIX cxemax (aBTOOJOKHPOBKIL, HiC-
2TYepCKON LEeHTpaau3alin u ap.).
a NaHesIl YCTaHOBJIEHO BOCEMb IUIAT
1pasnenns [1Y-PH.

OHTPOJIb COCTOAHHA
BOBOOHOCTH VYACTKA
'VTH METOOOM CYETA
CEH ITOABMYKHOTO
OCTABA: CHCTEMA
CCO-ACK»

Cucrema «CCO-ACK» npumens-
cq B cuctemax MITLL «MITL]- ACK»
ABTOMATHYECKOM nepee3gHoil cHr
anusaunuu «ATIC-ACK». Moxer
CMONb30BATHCA OIS aBTOMATH3a-
HH TEXHOJNOrHYECKHX MPOLECCOB

Cetb Ethernet

Cetb AuckpeTHbix currancs DI/D0
——  Cerb RS-485 cuéra oceit

Ha /KE€N€3HOUNOPOKHBIX CTAHUHAX
1 B CHCTEMAX:

B3BELUHBAHIIA [PY30B;
OAa4Il BATOHOB TOJ, Pasrpy3ky;
paboTbl MEXaHH3MOB Pa3iH4HbIX
BOPOT;
paboTbi KOHTPONBHO-TAGAPHUTHBIX
YCTPOI1CTB 1 CUHTBIBAHIs HOMEPOB
BarOHOB;
yTpaBieHIIst THEBMATHYECKUM TpH-
BOJIOM BAaroHHOTO 3aMeJIHTels.

Anmnaparypa «CCO-ACK» (prc. 3)

COCTOHT 3 JJATYHKOB cueTa oceil ZR
€ KOMIUIEKTOM YHUBEPCAJIbHOTO Kpe-
wieHns k pesncy CL, ycranasnnsae-
MBbIX Ha rpaHNLaX KOHTPONHPYeMBbIX
IyTeBbIX YYacTKOB, 1 MOAYyJIell mpieMa
1t o6paborkit curtanos NP, pasmeinae-
MBbIX Ha nocry DL

Moaynu NP ripuxnmaioT curHa-

abl ¢ gat4inkoB ZR no naTepdeii-
cy RS-485, obecneunBaioT nopcuer
oceil Ha CKOH(UTYPHPOBAHHBIX
y4acTKax i (opMIIpoBaHHe CHTHama
«CBOBOIHO» [ «3aHATON.

Jnst yeaski ¢ cucremami DL 1 mepena

wit nrdopmanti ¢ moyseit NP B ciicremy
uentpanusanm («MITL-ACK»), a Tarke
IU1s1 BU3yaJiH3aliHy faHHOM nHopMa-
i Ha APM «CCO-ACK>» ncnonbayercs
TUIK. Tlopsumoyeniie K MOLYIISIM TipHeMa
curnanioB NP ocyiuecrsasiercst ¢ nomo-
wbio cetn Ethernet.

3AKJIIOYEHHE

MoxHo BBIAECNHTDL CJlEAYIOUIHE

OCHOBHbIE IPEHMYLIEeCTBA i 0CO0eH-
HocTH cictem «MITLI-ACK» u «CCO-
ACK»:

llarunkn cuéra oceit CCO-ACK

MHTennekTyanbHblil i1 yROOHBII
uHTepdeiic APM, pesepsuposa-
HUE, IMarHOCTHKA, apXHBHPOBA-
HIie, HeMpepbIBHOE IPOTOKOII PO
BaHHe, CO3[jaHIe OTUETHbIX GOPM
Il HEBO3MOKHOCTb BHEIIHETO
BMELIATeNIbCTBA 3d CYET pacnpe
JeJieH1IsA NpaB JOCTyNa Nojib30
BaTeJeii.

Cucrema cuerta oceil TpebyeT
MaJio Tpymo3aTpaT Ha obcaysxKi
BaHHE H M03BOJSIET OTKA3aTbCA
OT H30JMHPYIOUIHX CTHIKOB —— OHHX
H3 CAMBIX HEHAJEKHbIX DJIEMEHTOB
PeNbCoBOIT LEMNH,

CHIsKeHHast 3HeproeMKoCThb CHCTe-
MBI

Ynpasnenie o6beKTaMi MHOTHX
CTaHUMIT Il IEPEroHOB C OAHOTO
pabouero mecra.

YBesniueHie nNpoaoJKHTENbHOCTH
HHTEPBAJIOB TeXOGCAYKIBAHNS
HaTYHKOB H COKpalleHie o6beMa
CepBICHBIX pPaboT (B cpaBHEHNN
C pesIbCOBBIMH LEMsMI ).
PenbcoBble gaTunkn paboTaioT
6e30MacHoO H HaJeKHO jlake MpH
3KCTpPEMaNbHbIX TeMIEpaTypax,
CBEPXCIUIBHBIX BHOpALIAX, /e
TPOMarHHTHbIX IOMEXaX.
Cucrema cdera oceli lonmycKaeT
HCMONb30BaHIE U CTHIKOBKY C pa3-
AHYHbIMK cicremamu CLB.
CoxkpallieHile CPOKOB TOBTOPHOTO
3amycKa CHCTEMbl [PH H3MeHe-
HHUH [TYTEBOrO Pa3BHTHSA CTAHIHH
H CBA3aHHBIX € 3THM NPOBEPOK
TabNHLbI 3aBICHMOCTEN CTPEIOK
1 curHanos. @

PHC. 3. 4

Crpyxryptian cxeMa
cucteMbl «CCO-ACK»



