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B HacTosimee BpeMmsi Oonblioe BHUMAaHHE B OJHEPreTUKE YIENSETCS HAICKHOCTH U
0e301acHOCTH OCHOBHOTO M BCIIOMOTAaTEIbHOTO0 OOOpPYNOBAaHUS 3IIEKTpOCTaHUMH, OecrepeOoiHOMY
CHAOXKCHHIO TTOTPEOUTENCH DIIEKTPOIHEPTUEH, YTO HEBO3MOXKHO 0€3 KOMIUIEKCHOTO TIOIXOoMa K
ABTOMAaTH3aIlMU YHEPTeTUIECKOrO MPOM3BOJACTBA. Ha Bce BhIIeyKa3aHHOE BJIMSIET Ka4eCTBO BOJBI H
napa (T.e. CTeleHb 3arpsi3HEHUS] TEIUIOHOCUTENSI), KOTOPOE HEOOXOAMMO KOHTPOJIMPOBATH B PEKUME
peanbHOro BpeMeHH. JTO, B CBOIO Ouyepesab, 0OyCIOBIMBAET IIMPOKOE BHEAPEHHE aBTOMATHUECKUX
CHUCTEM XHMHKO-TEXHOJIIOTHYECKOTO0 MOHHUTOpHHTra BojxHOo-xumuueckoro pexuma (CXTM BXP) u
ocHaieHue 3HeproomaokoB TOC npubopamMy aBTOMaTHUECKOTO XMMUYECKOTro KOHTpoust. Kpome Toro,
ceifyac OYECHb aKTyallbHa MpoOJieMa XUMHUYECKUX M3MEPEHHUI COCTaBa BOJHOTO TETJIOHOCUTENS AJIS
UCKJIIOYEHUSI TaK HAa3bIBAEMOI'0 YEIOBEUECKOro (pakropa, Tak Kak [0 CHUX IOp PsA HM3MEPEeHui
BBITIOJTHSETCS C MIOMOIIBIO JTAOOpaTOpHBIX MPHUOOpPOoB [1, 2], a pe3ynbTaTel X BBOAATCA BpyuHy!o [1],
YTO MOXKET CTaTh NPUYMHON OIMIMOOK U HEUCIIPAaBHOCTEH 000pyIOBaHUSI.

[TpuGopbl XUMHUYECKOTO KOHTPOJIA KadecTBa Pa3IMYHOIO THUIIA BOJ B IPOMBIIUIEHHOCTH U
OCOOCHHO B OJHEPreTHKE Ha TEIUIOBBIX CTAHIMAX CTAHOBATCS HEOTHEMJIEMBIMU JJIEMEHTaMH
obopynosanus. Ha TOC ucnonb3oBanue NpubOOPOB aBTOMATHYECKOTO0 XUMUIEeCKOro KOHTpolst (AXK)
perinaMeHTupyeTcs HOPMAaTUBHBIMU TOKYMEHTaMHU [2].

Ceifuac B DHEPreTUKE MCIOJB3YIOTCS KUCIOPOAOMEPHI, BOJOPOIOMEPDI, Na-Mepbl, pH-MeTphl,
KOHAYKTOMETpHI [3], TMpeAcTaBisiome coOOl CIO0XKHBIE YCTPOWCTBA, OCHAILEHHBIE, NEPBHYHBIMU
JaTYNKaMM, BTOPUYHBIMHA NMPHOOPAaMH U MHUKPOIIPOLIECCOPHBIMU OJIOKaMH 00paOOTKH M3MEPUTEITbHON
nHpoOpMaLnK, IO3BOJIIOIMMH, B TOM 4YHCJIE, NPEoOpa3oBBIBATH IIOJIyYEHHYIO HH(OpMAaLUio B
nu@poBoli BUI. DTO MO3BOJISIET 00ECIIEUNBATh JJBYCTOPOHHIOIO CBSI3b C aBTOMATH3UPOBAHHBIM PabovYnM
MectoM (APM) omneparopa. [Iporpammuoe obecnieuenne APM mo3BosnsieT apxuBUpOBaTh HHHOPMALHIO,
BBINIOJIHATh JIMATHOCTUKY CPEACTB M3MEPEHMsI C ILIEIbI0 BBIACHEHHUS JOCTOBEPHOCTU IIOJyYEHHOMN
uHdopMalum, BBHIBOAUTH HHPOpPMAIMIO B yHoOHOH QopMme Ha omepatopckuii uHTepdeiic. s
0OCITy’)KMBaHHSI COBPEMEHHBIX NPHUOOPOB aBTOMATHUECKOTO XWMHYECKOTO KOHTpOJIi Tpedyercs
CIELHaIbHO MOATOTOBICHHBIH EPCOHAN, YTO OCOOEHHO aKTyalbHO B HACTOSILEE BPEMs, KOT/1a YPOBEHb
CJIOKHOCTH KOHTOJIbHO-U3MepHuTenbHbIX mpubopoB (KUII) Ha sSHeprernueckoM HIpOU3BOJICTBE
MOCTOSIHHO BO3PacTaeT.

Ha xadenpe ACYTII HUY MDBU Benmercs noaroroBka crernmainctoB B obmactu KUII u
ABTOMATHKH, IIPOBOJUTCS IIEPENOArOTOBKA CIELHAINCTOB B paMKax MOBbIIIEHUS KBamupukammu. s
9THX LeNied Ha Kadeape co3maH y4eOHO-IKCIIEPUMEHTANIBHBIN CTeHJ, 00OpYIOBaHHBIM MpUOOpaMu
XUMHUYECKOTO KOHTPOJISI BOJHOTO TEIUIOHOCHUTEJNS, WCIOJIb3yeMbIMH Ha TEIUIOBBIX M aTOMHBIX
NIEKTPUUYECKUX CTAHLIMSIX.

CreHp ocHAIIEH MPUOOpaMu HOBOTO TOKoJIeHUs «Jluaep» poccutickoro nmpoussoautens OO0
«HIIIT Texnompubop», a UMeHHO, ycTpoiicTBoM noArotoBkd mpoosl (YIIII); cucremoit «JIMJEP» c
kaHanamu pH, Hatpus u kucimopopaa, cuctemonn «JIMJAEP» ¢ n3mMepeHneM 3JIEeKTPOIPOBOAUMOCTUA U
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pH; cuctemoii «JIMJIEP» ¢ kananom oGmero opranndeckoro yriaepoga (OOY) u cucremoit «JIMJEP»
¢ KaHaJIOM o011ell xecTKocTh. Ha cTeHae MOKHO 03HAaKOMHUTBCS C YCTPOHCTBOM M PabOTOM JaHHBIX
MpUOOPOB XUMHYECKOTO KOHTPOJSA, OCOOCHHOCTSMH WX OOCITY)KMBaHHSA, H3YYUTh METOIHMKY
KaJTMOPOBKH U TIOBEPKH NpubopoB. OOuMi BUJ| CTEH1a NPUBEIEH Ha puc. 1.

Puc. 1. O6I.[IPII71 BU y‘le6HO-3KCHCpI/IMeHTaJ'II)HOI‘O CTCHAA XUMUYCCKOTO KOHTPOJIA

Ha crenne ycranoBneno ycrpoiictBo moarotoBku mpo0 (YIIII) mMomynpHON KOHCTPYKITUH,
BBHIMIONIHSIIOMIECEe (DYHKIMK CcTaOWIM3aluu U KOHTPOJS TEeMIEpaTypbl, AaBJICHUS MU pacxoja MpOOHI
VIIII ocHameHO MeXaHW4YecKHMM (QWIBTPOM UM JHEPrOHE3aBHCHUMBIM OTCEYHBIM  KIIAIIAHOM,
cpabaThIBAIONIMM TIPU TOBBIICHUH TeMIiepaTypsl npoObl. Bee mpubopsr u YIIII pacnonoxeHsl Ha
CHeNUaNBbHON MaHeNH, YA0OHBI B 00CITY>KUBaHUH, TIO3BOJISIIOT HEMPEPHIBHO HAOMIOIATh 32 MPOLIECCOM
HU3MEpEHHH.

C nmoMoOIIbI0 AAaHHOTO CTEHAA MOKHO IPOCIEANTh, KaK NMPOUCXOIUT Nepenada uHGopManuu
oT mepBuyHOro narymka npubopa AXK Ha mpeoOpaszoBarens M BTOPHYHBIA MpUOOp W Janee Ha
BEpXHUH ypOBEHb, T.€., B cucteMy CXTM BXP na TOC. Jlanee noiayyeHHbIE JaHHbBIE NIEPEAAIOTCS HA
KOHTpoJIIep, cBsA3aHHBI ¢ APM omepaTtopa, Ha KOTOPOM OpraHm3yeTcsi 00paboTka, 0ToOpakeHne U
apxuBHpoBaHue uHpopmanuu ¢ nomoniplo SCADA-cucrembl. CTpyKTypHasi cXxeMa JaHHOW CHUCTEMBI,
pealn30BaHHON Ha CTEHJEe, IPHUBEEHA Ha pUC. 2.

APM onepatopa

Ethernet

KoHTponnep
MIK 154

RS-485
I_ o0o0o _|
MwkponpoueccopHoe MwkponpoueccopHoe
YCTPOWCTBO YCTPOWCTBO
npeacTaBneHns npeacTaBneHns
MHopmaLmm MHopmaLmm
I BoAa I
TNnpep-Na Nupep-K

OO0

MNepBrYHble NnpeobpasoBaTenu

Puc. 2. [TonkimrodeHne K KOMIOBIOTEPY

APM omeparopa (KOMITBIOTEp) COEAMHEH C KOHTpoJulepoM (B JAaHHOM Cllydae — C
nporpaMmmupyeMbiM KoHTposiepoM IIJIK 154) uepes unrtepdeiic Ethernet. lanee x koHTpoiuiepy
gepe3 wumHTepdeiic RS-485 mocmenmoBaTenbHO — TONKIIOYEHBI  HAXOASAIIMECS HAa  CTCHIE
MHUKPOTPOIIECCOPHBIE yCTPOICTBa TpejacTaBiieHHss HHGOPMAlMU, K KOTOPBIM, B CBOIO OYepeb,
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MOJKIIIOYEHBI BTOPUYHBIE TPUOOPHI YCTAHOBIICHHBIX HA CTEH/E YCTPOHCTB XMMUYECKOTr0 KOHTpoJs. C
APM oneparopa Bo3MokHa 00paTHast CBSI3b C YCTAHOBJICHHBIMH Ha CTEHJE MPUOOpaMHU.

Ha y4eOHo-3KCcIIepUMEHTaNbHOM CTEHIE TIPOBOJUTCS CEpHsl 1a00paTOPHBIX PadOT, ¢ MOMOMIBIO
KOTOPBIX MOKHO H3y4YHTh KOHIYKTOMETPUYECKHH, MOTCHIUOMETPUYECKHH, KOJIOPUMETPUIECKHM,
aMIIEPOMETPHUICCKIIA METOABI KOHTPOJIA, YCTPOMCTBO TEPBHYHBIX IaTdMKOB MpuOopoB AXK, ux
NOBEpKY M KamuOpoBKy. [lmanupyercst poBejieHHE Ha CTEHJE J1abOpaTOpHBIX padoOT MO CO3JaHHUI0
unrepgeiica APM oneparopa M opraHuzallii BbIBOA2 MH(POPMAIMH B CHCTEMY BEPXHETO YpPOBHSI.
Kpome Toro, umeercst BO3MOXKHOCTD BBINOJHEHHS Y4EOHBIX Hay4HO-HCCIIEI0BATEIbCKUX, KYPCOBBIX U
JTUTUTOMHBIX paboT.

Ceiiuac o4eHb akTyanbHa IpoOneMa oO0y4deHus U mnepeoOyueHHs COTPYAHUKOB Oe3 OTphIBa OT
NPOM3BOJCTBA, IIOATOMY B HACTOSIILIEE BPEMsI peIIacTcs 3aada OpraHu3auuy padoTsl JAaHHOTO CTeHIa
B PEKUME «yJAJIEHHOTO JOCTYIa» C BO3MOKHOCTHIO BBIIIOJIHEHH JIAOOPATOPHBIX PadOT Ha peaqbHOM
00OpYIOBaHUM C HCIOIB30BAHUEM IPHOOPOB XHMHYECKOro KOHTpoia. Cucrema «ynaJeHHOTO
JOCTyIa» TMO3BOJIUT PACIIMPUTH BO3MOXXHOCTH HCIONB30BaHMsA cTeHaa kKadenpsr ACYTIL. B
YaCTHOCTH, IO3BOJUT OOJIBIIEMY KOJMYECTBY CHEIHAIUCTOB, oOcmyxuBarommx cucteMbl AXK,
MPONTH TUCTAHIIMOHHOE 00YYEHNE U IIO3HAKOMHUTHCS C 0COOEHHOCTAMHU PaOOThI MEPBUYHBIX JTATIHKOB
1 BTOPUUHBIX pru60opoB AXK HOBOTro MOKOJIEHHS.

B nenom, naHHBIA CTEHI 3HAYMTEIBHO PACIIMPSIET BO3MOKHOCTH HOATOTOBKH CIELUAIHUCTOB
kadpeapoit ACYTII mo paccMOTPEeHHOMY HAIpaBJICHHIO, OCOOEHHO B paMKaX ITOBBIIICHUS
KBaJTM(DUKAIMK CHEHUAIMCTOB O€3 OTphIBa OT MPOM3BOACTBA M OOydYEHHs CTYACHTOB 3a0YHOTO
OTICTICHHUSI.
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