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TE€XHOJIOTUYECKUIM YHUBEPCUTET)

B cratbe ocBemaroTcs BONPOCHl MOAEPHHM3AUU OOOPYIOBaHUS IS
NEePBUYHON 00paOOTKU JILHAHOTO BOJIOKHA U CO3/IaHUSI KOMIUIEKCHON CUCTEMBI
yIpPaBJIE€HUS  HOBBIM  MOKOJEHHEM  MSJIbHO-TPENaIbHOTO arperara.
PaccmarpuBaloTcsi CTpyKTypa, TEXHUYECKHE COCTABJISIONIME U BO3MOXKHOCTH
npeajsaraeMoil cuctembl yrpaieHus. CtaTbd COAEPKUT oOlIee ONHUCAHHE
CUCTEMBbl  YOpPABJICHHS M TPEIIOKEHUS 10 BHEAPEHUIO  Pa3IMYHBIX
JOTIOTHUTENIbHBIX ~ aBTOMATU3UPOBAHHBIX CHUCTEM YIPABICHUS PEKUMaMU

00pabOTKH JIbHOTPECTHI.

B mnocneanee Bpemsi CyIIECTBEHHO H3MEHWJIACh CTPYKTypa JIbHSHOTO
ChIpbs, TMOCTYMAIOMIET0 Ha JIbHO3aBOJAbl. Hu3Kas MNPUTOTHOCTH ChHIPbS K
00palboTKe, BappUPYEMOCTh €r0 CBOWCTB B PYJIOHE U HCIOJIb30BAHUE CTAPOIO
o0OpyAOBaHUS  ABISIOTCA NPUYMHAMU  BO3HUKHOBEHHUS  3HAYUTEJIBHOIO
KOJIMYECTBa IMOTEPh BOJOKHA Mpu 00paboTke. DPPEKTUBHBIM CPEACTBOM
CHW)KEHHMSI ATHX IOTEpPh U TMOBBIIMICHUS KayecTBa MPOJIYKIHMH JIbHO3aBOJOB
ABJIETCS] MOJIEPHU3ALIMS MAILIUH ISl TIOJTyYEHUsl TPENaHoro JIbHa.

OTo HalpaBjeHHUE MOBBIMIEHUS 3(PPEKTUBHOCTU pabOTHl MAIIMH BO3MOXKHO Ha
ocHOBe ajzantanuu ¢ nomombio ACY TeXHOIOTMYECKHX NapaMeTpoB Ha BCEX
ydyacTKax o0OpaOOTKM JBHOTPECThl IOJ CBOMCTBA CBIpbS U CTPYKTYpHBIE
apaMeTpsl NOCTYNAIOIIETO CIOS.

B pamMkax »3TOoro HampaBieHUs MNPEANPUHUMAINCH TONBITKH CO3JaHUS

ABTOMATHU3UPOBAHHBIX CUCTCM YIIPABJICHUA PA3JIMYHBIMU MalllTMHAMH B COCTABC



muuuii [TIOJIB. Hampumep, B paborax [l, 2] mpenmonarajioch ymnpaBisiTh
4acTOTOM BpallleHHs TpenajbHbIX 0apabaHOB B 3aBUCHUMOCTU OT OTAEISIEMOCTH
WU BJIIAXKHOCTH JHHOTpECThl. B paborax [3, 4] ACY ynpaBisieT MoJI0KEHUEM
COS TpH TMOCTYIJIEHUM €ro Ha o0paboTKy, 4YTO JOJKHO TMOBBIIIATH
MIPUTOJTHOCTh JTAHHOTO CJIOS K JanbHeimiei oOpaborke. HecoMHEHHO, OMBIT
BCEX OTHUX paboT HEoOXOJAMMO YUYUTHIBATh M TMPUMEHATh B HOBEHIIMX
pa3paboTKax B paMKax 3TOTO HAMpaBIICHHUS.

B nacrosiiee BpeMst uayT paboThl HaJl CO3/IaHUEM HOBOT'O MOKOJIEHUSI MSJIbHO-
TpenajbHOro arperara. B xoie maHHbIx pabOT HamMu ObLIa MPEASIOKEHA CUCTEMa
ynpasiaenus MTA Ha ocHOBe NMpUMEHEHUsS] COBPEMEHHBIX pelleHHil B cdepe
aBTOMAaTHU3alUHd IPOM3BOJCTBEHHBIX IporeccoB. llpu sTom nmnsa peanuzanuu
JAHHOM CHUCTEMBbl yOpaBJIeHHs ObUIM BBIOPAHBI TOJBKO OTEYECTBEHHBIE
KOMIIOHEHTBI U YCTPOMCTBA.

OcOOEHHOCTBIO CHUCTEMBI SIBISIETCS ~ BO3MOXXHOCTb CHHXPOHU3HPOBAHHOI'O
yopaBJjeHus BCEMHU MamMHamMu B coctaBe MTA W3 OIHOro LieHTpa 3a CYET
cereBo cTpykTypel ACY. O6mias cxema mpeajiaraéMoid CUCTEMBbI yIpaBJICHUS

MoKa3aHa Ha puc. 1.
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OCHOBHBIM  YIPABJISIOUUM HEHTPOM JAHHOM CHUCTEMBl JOJDKEH SIBISITHCS
MPOrpaMMUPYEMBIIl  JIOTMUECKUI KOHTPOJUIEp, HAmpUMep OTEYECTBEHHBIM
OBEH IUIK cepuu 100. [I1s1 B3aUMOAEHCTBUS C ONEPATOPOM B TAHHOM CUCTEME
yIPaBJICHUS HUCIOJIb3YEeTCSl HE TOJbKO KHOMOYHBIM MYJbT, HO M CEHCOpPHas
nanenp npousBoactBa OBEH monenn CII270. CeHcopHas maHenb MO3BOJSET
co3aaTh OoJjiee THOKUM, MOHATHBIN U yIO0OHBIN HHTEpdelic onepaTopa, KOTOPbIN
MO3BOJISIET PabOTHUKY KOHTPOJIMPOBATH BCE MapaMeTpbl TEXHOJIOTHYECKOIO
npouecca. Jnsg Toro droObl OBUIO BO3MOXKHO YNPaBIATH PEKUMAMHU
nepepadoTKU  JIBHOTPECThl 0€3 OCTaHOBOK TEXHOJOTMYECKOro Ipoliecca,
OCHOBHBIE 3JIEKTPONPHUBOJLI  JOJKHBI OBITh OCHAIIEHbl COBPEMEHHBIMU
YaCTOTHBIMU MPEe0OpPa30BaTENSIMU, KOTOPBIE MO3BOJISIOT PEryIupoBaTh 4acTOTY
BpalleHusi  Baja  JBHUrarenas. B KaduecTBe  OCHOBHBIX  YaCTOTHBIX
npeobpazoBateneit Obun BeIOpaHbl Becnep E2-8300. OcoOGeHHOCThIO AaHHBIX
YacTOTHBIX  MpeoOpa3oBaresieil  sBISETCS  BO3MOXHOCTb  OCYILECTBIATH
yIOpPAaBIECHUE UMHU 4Yepe3 NPOMBINUIEHHYIO ceTh craHgapra RS-485. Ceresas
ctpykrypa ACY 1no3BojisieT JIerKO OpraHu30BaTh YIpPaBJ€HHE BCEMHU
napameTpamMu oOpabOTKH JIbHOTPECTHI, B TOM YHUCJIE U C YUETOM CBSI3€W JTaHHBIX
napamMeTpoB JIpyr C JIPyroM, a TakKe CJAelaTb CUCTEMY YIPaBICHUS JIETKO
pacmupseMon 1 MacTabupyeMON.

JUiss KOHTpOJIA 3a peabHbIM TEXHOJIOTUYECKUM TPOIECCOM MPEIOKEHO
UCIIOJIb30BaTh CYETYUKH OOOpPOTOB M CKOpPOCTEM BpalleHUsI Ha OCHOBE
WHIYKTUBHBIX JaT4MKOB. WX mpemsioxkeHO ycTaHaBIMBATH ISl KOHTPOJIS
YacTOThl BpAlllEHHUs] TPENaJbHbIX CEKIUH M peajbHOW JIMHEWHON CKOpPOCTH
JIBUKEHUS 33)KUMHOTO TpaHCTIIOpTEpa

B xone co3manusi cucTeMbl YIpaBieHHUs TakKe OBLIM HCIOJIb30BaHbl HOBBIE
pEelIeHHs] 1O MOJEPHU3ALMH JUHUU C 1EJbI0 TOBBIIIEHUST BO3MOXHOCTEM
yIpaBJIE€HUs CTPYKTYPHBIMH MapaMeTpaMu CJosl JBHOTPECTbl — CHCTEMa
yIpaBJ€HUsl TOJIOKEHWEM CJIOsi Ha BXOJE B arperar s JajbHEHIIero

HaACXKHOIO 3aXHUMa Hpﬂﬂeﬁ Ha OCHOBC KOHCTPYKIHNH KOMHCHOI[6I/IB3TCJUI,



NpeasioxkeHHoM B pabore [3], U cucTemMa yOpaBieHHs] TOJIIMHOW CJOA Ha
BBIXOJIE U3 CI0e(POPMUPYIOIIETO MEXaHU3Ma, MIPeASIOKeHHas B padoTte [5].
[Ipennaraemasi cucrema yrpaBieHUs OblIa cO3/aHa KaK AKCIIEPUMEHTATbHBIM
oOpazer; u ycraHoBieHa Ha ydueOHou nmuaun MTA B I'-xopnyce KI'TY. Takxe,
JaHHasi CHUCTEMa YIpaBJIEHUS C HE3HAUYUTEIbHBIMU MOJCPHHU3ALMUIMU, B
HACTOSIIIEE BpPEMsS MOHTUPYETCS Ha JCHCTBYIOIIMN SKCIEPUMEHTAIBHBIN
obpazer; siman MTA HOBoOro nokonenus (MTA-3), coznaBaemoii IBaHOBCKUM
MexaHudyeckuM  3aBojoM uM. Koponepa. JlanpHeimuM  maroMm 1o
MoAepHu3aluu cymecrByomux auHud MTA saBnsercs BHenpenue ACY
pexxumMamMu  00pabOTKM JIBHOTPECThl B 3aBUCUMOCTH OT €€ CBOWCTB W
napameTpoB moctynarouiero ciosi. Hamu npenanaraercsi UCIosb30BaTh 3 3BEHA
aBTOMAaTU3WPOBAHHOTO YIPABJICHUS: CHUCTEMa YIPABICHHS IOJOKEHUEM CIIOs
Ha BXojfie B arperat [3], cucTema ynpaBlIeHHUs] YaCTOTON BpAIllEHUs TPETalbHbIX
OapabaHoB [1, 2] Ha OCHOBE MaHHBIX O CBOMCTBAaX JILBHOTPECTHl U CHUCTEMa
CTAOWIM3alMM  CWJI HATSDKEHUS TPSAJCH JBHOTPECThl MYyTeM YIpaBJICHUS
TOJILIMHOM CJIOS, KOTOpasi CHUBHUT TMOTEPH JBHOTPECTHl OT OOPBIBOB MpPHU
oOpaboTtke. JlaHHbIE O MapaMeTpax JBHOTPECTHI Mpejaraerca MojiaydaTb Ha
OCHOBE MOKa3aHUW CHCTEMbl TEXHHUYECKOIO 3pEeHHs, MpeasiaraeMoil paHee B
pabortax [1, 3, 6, 7]

OO6mast cxema CUCTEMBbl YNpaBIECHUS JIMHUEH C y4eTOM MCHOJIb30BaHMS TPEX

npenaraemeix ACY uzo0paxeHa Ha puc. 3
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Kak yxe ymomuHanoch paHee, mpejjaraemas cucrema ympasiieHus (puc. 3)
ObLIa peanu3oBaHa Kak yueOHbId cteH B kopmyce [ KI'TY.
Taxxke B Hacrosimiee BpeMsl NMPOU3BOJUTCS MOHTaX IMpeacepuilHoro oOpasiua
JAHHOM CUCTEMBI yNpaBleHus Mo cxeMe (puc. 1.) Ha JTUHUIO HOBOT'O MOKOJICHHS
Ha VIBaHOBCKOM MeXaHMYECKOM 3aBoje uM. KoponeBa B  paMkax
rOCYJapCTBEHHOTO KOHTpakTa. KpoMe 3TOro Ha HEKOTOPBIX JbHO3aBOJAX HIIET
paccMOTpEHHE  BO3MOXHOCTEM  MojepHu3zanuu  uMmerommxcss MTA ¢
UCIIOJb30BAaHUEM IIPEJIaraéMbIX PEMIEHUNA 1O YPOBHS 3alaJHOEBPONENCKHX
JIMHUHI TI0 BO3MOKHOCTSIM YIPABIICHUS peXUMaMU 00pabOTKH.

Co3nanue HOBEWIIHUX JMHUK C BBICOKUM YPOBHEM aBTOMATH3allMU U
YOpaBJEHUsA, a TaKK€ MOJEPHM3aLMs MMEIIINXCS Ha JIbHO3aBOJAX JIMHUM C
HCIIOJIb30BAaHUEM TOJOOHBIX CHUCTEM VYIPABICHUS TO3BOJIUT CYIIECTBEHHO

COKPATUTh JSHEPro3arpaTrhl, TPYyA03aTpaThl Ha MPOU3BOJCTBO JJIUHHOTO



JBHSHOTO BOJIOKHA, a TAKXKE YBEJIUYHUTH BBIXOJ JJIMHHOTO JIBHSIHOTO BOJIOKHA U
CHU3UTH MOTEPHU CHIPbS MPU 00paboTKe. YiKe ceiuac MOXKHO CYAUTh O TOM, YTO
sHEpro3arparsl Ojarofapsi UCHOJIb30BAHUIO YACTOTHBIX MpeoOpa3zoBaTeneil s
yIpaBJICHUS 3JEKTPONpuBoaMu cokpatsTes Ha 20-30%.

[TonHbIM aHanmM3 OKyNaeMmMocTH BHeapeHus mnpesiaraeMbix ACY BO3MOXHO
MPOBECTU JIMIIbL TIPU TPAKTUUYECKUX UCIBITAHUSAX JaHHBIX CHCTEM Ha
JbHO3aBOJIAX.
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