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IHTET'POBAHA CUCTEMA ABTOMATU3ALII
MNPOMUCJIOBOI'O BUPOBHUIITBA COJIIHOI KUCJIOTH

IBiHHUIBKUI HALIIOHATLHUN TEXHIUHUI YHIBEpCUTET

Anomauin

Memorw pobomu € nowyx KOHYenmyaabHo2o piulenHs iHmezposanoi cucmemu asmomamusayii (ICA) ona
NPOMUCTIO8020 BUPOOHUYMBA CONIAHOT KUCAOMU, NOOYO0BAHOI HA OCHOBI KOMNJIEKCHOI asmomamu3ayii 11020 0CHOBHO20
MEXHON02{4H020 NPOYecy.

KurouoBi cioBa: iHTerpoBaHa crmcTeMa aBTOMATH3allii, aBTOMAaTH30BaHA CHCTEMa YIPABIIHHSA TEXHOJIOTIYHIM
MIPOLIECOM, COJISTHA KHCJIOTa YCTaHOBKA.

Abstract

The aim of the work is to find a conceptual solution for an integrated automation system (1AS) for the industrial
production of hydrochloric acid, built on the basis of complex automation of its main technological process..

Keywords: integrated automation system, automated control system by technological process, hydrochloric acid.

Beryn

ExoHOMIYHOI0O TIpUYMHOIO 1HTErpamii MPOMHUCIOBHUX CHCTEM YIIPABIIHHSA € TparHeHHS KepiBHUKIB
MiNPUEMCTB IIIYKAaTH peaibHi TONATKOBI JpKepena MiABUINEHHS €KOHOMIYHOI e()eKTHBHOCTI BHUPOOHUYOT
JisUTBHOCTI mignpueMcTBa. Ha KoXKHOMY MiANPUEMCTBI Taki axepena €, Tpeba TiNbKH BMITH 1X 3HAWTH, a s
BOro HeoOXiHO 3a0e3neunTH 30ip, 00poOKY i aHaii3 iHpopMallii ONepaTUBHUX NAaHHUX 3 YCiX TEXHOJIOTTYHHX
1 BUpoOHMuMX ninsHoK. CaMe omepaTWBHOI, a HE B KiHIN 3MiHH, poOodoro qHs ado micsrs. s Toro, mjob
KepyBaTH co0iBapTICTIO MPOAYKIIii Tpeba mopsiz 3 iHhopMaIli€ro mpo BapTicTh CHPOBHHH 1 poO0YO0T CHITH 3HATH
CKIJIbKH CHPOBHHH, €IEKTPOCHEPTi, Mapy, BOAM 1 MaJHBa MillJI0 Ha BUTOTOBJICHHS KiHIIEBOI PO TYKIIii.

Bynp-sxe mpomucioBe BHPOOHHIITBO CTBOPIOETHCS HAa KOHKpPETHOMY TexHomoriunomy mporeci (TII),
3aBJIIKH YOMY BiH BB)KA€ThCsl OCHOBHUM. Came TOMY CTBOPEHHS iHTerpoBaHuxX cucteM aBroMarusaiii (ICA)
TaKOT0 MPOMHCIOBOTO BUPOOHUITBA Y TIEPIIY YEpPry BHMara€e BIPOBA/HKEHHS KOMIUIEKCHOI aBTOMaTH3allil
fioro ocuoBHoro TII [1]. Taka KOMIUIEKCHA aBTOMATH3allisl TO3BOJISIE 3HAYHO 3MEHIIMTH BIUIUB JIFOJICHKOTO
(akTopy Ha SKICHI TIOKa3HMKH K ynpaBiiHHS ocHOBHMM TII, Tak 1 BCIM BUPOOHHYHM IIPOIIECOM,
nmoOyJ0BaHUM Ha HOro ocHoBi. B pesynbraTi cucremMa apromarm3aiis ocHoBHoro TII crae HaziiiHuM
¢dbyHInaMeHTOM JiJ1s1 IoAauibInoi o0y moeu ICA BciM BUPOOHUIITBOM, siKa 00’ €JHYE B3a€MOIIOB’ sI3aHi MPOLIECH
BUPOOHMIITBA, KEPYIOUM HHMHU SK €IUHAM LUIUM ISl JOCSTHEHHS IOCTaBICHHUX Nepe] BUPOOHHITBOM
KUIBKICHUX Ta SKICHUX 3aBJAaHb.

Tomy mera poboTH € momyK KoHIenTtyaiabHoro pinieHHs [CA mpoMHUCIOBOrO BUPOOHUIITBA COJSHOT
KHCIIOTH, TIOOY/T0BaHOT HA OCHOBI KOMIUIEKCHOI CHCTEMH aBTOMartu3aiii iforo ocaoBroro TII.

Pe3yabTaTu gociaixxeHHs

ConsiHa xucnora — 6e30apBHa pijIiHA, IO TPEACTABIISE COO0K0 PO3YMH XJIOPUCTOTO BOJHIO Y Boji. BoHa
EHEpriifHO pPO34YMHsIE OaraTo METalliB 1 IXHIX OKHCIIB. Y TEXHIIll 3aCTOCOBYETHCS SK COJISTHA KUCIIOTA, TaK i
XJIOPUCTHUH BOJICHB [2].

Iporiec oxepskaHHs COMSHOT KMCIOTH Ma€ ABi cTafiit [3]: omepikaHHS XJIOPHUCTOrO BOIHIO Ta abcoporis
XJIOPUCTOT'O BOJHIO BOAOIO.

IcHytoTh 1Ba criocoOu ofiepKaHHs XJIOPUCTOrO BOAHIO: CylbpaTHUH (cuHTe3) 1 cuHTeTHYHNi. CynbQiTHHR
MPOBOJIATH IPU HAUTUIIKY 5-10% BOJHIO 1 BUCOKIH TemriepaTypi B meui (puc. 1).
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Puc. 1. Cxema niedi 11st criamoBanHst BoJHIO B xJopi (1 — cransHuii kopryc; 2 — a36ecToBa KpHUIlKa; 3 — natpy6ok; 4 —
OTJIIIOBUH OTBIp; 5 — MaNbHUK; 6 — 3aXUCHA CITKA)

OcHoBHa 3a7a49a apromatu3aiii qanoro TII momnsrae B miATPpUMIN TaKOTO CITiBBiTHOIIEHHS BUTPAT XJIOPY
1 BOJIHIO Ha BXO/Ii B IiY, sIke HEOOXIHE [UIs OJ€P)KaHHS XJIOPHIY BOJIHIO 3a1aH0l KOoHIeHTpalli [4]. B cxemi
aBTOMATHU3allii TUIIOBOT aBTOMaTn30BaHOi cuctemu ynpasiinas TII (ACYTII) BurpaTtu xjopy cTabiIi3yrOTh
3a JIOMOMOTOI0 OKPEMOI'0 PEryjsiTopa, a CIIBBIJIHONICHHS BUTPAT XJIOPY 1 BOJHIO MiATPUMYIOThH 1HIIUM
PEryJIATOpOM, Ha SIKMH TaKOX HAIXOIMTh CHTHAN BiJ| aHANi3aTOpa CyMIillli, 10 BH3HAYAE BMICT XJIOPUIY
BOJHIO B ra3i Ha BUXOJi medi cuHTe3y. Lleil cHrHan € KopuryBalbHHM, IO aBTOMATHYHO 3MIiHIOE 3a/1aHe
CIIBBITHOIIICHHS BUTPAT XJIOPY 1 BOJIHIO.

IIpore MeTta poOOTHM He NOJISArae TiNBKM y TNpoekTyBaHHI Oinbmr mockoHanoi ACYTII — tpeba
CIPOEKTYBaTH HAa OCHOBI pPEKOMEHMAAINiNd JII0YMX CTaHAapTiB B 00]acTi KOMII FOTEPHO-IHTETPOBAHOTO
BupoOHuNTBa [5] cyuacHy ICY XiMiYHMM BHUpPOOHHIITBOM, SIKa BKJIOYATHME B ceOe 1 OUTBII JOCKOHAITY
ACYTII. OnuH i3 TakuxX CTaHIAPTIB, IO PO3POOJICHUN MIKHAPOIHOIO aCOIalli€l0 BUPOOHUKIB CHCTEM
ynpasiinHS BUpoOHUITBOM «MESA», (hikcye onTruManbHuil Habip TUIIOBMX aBTOMATH30BAHUX (DYHKIIH A71st
piBHs ympaBininHs BupoOHuITBOM (ACYB/MES) s mianpueMcTB BCiX Trajiy3eil HpPOMHCIOBOCTI
JMCKPETHOTO, TIEPIOAMYHOTO i Oe3mepepBHOro TUIIB [6].

Hns mopanbmoro npoextyBaHHs ICA Oyna BuOpaHa Taka (yHKIISI €eKOHOMIYHOI CIIy>KOM XiMiYHOTO
MiANPUEMCTBA SIK 3BEIEHHS MaTepiajJbHOro 0ajaHCy MPOMHUCIOBOTO BHPOOHMLTBA COJSIHOI KHUCIIOTH, SIKE
3IHCHIOETHCS] HA OCHOBI ONMUCAHOTO BHIIE aBToMaTH3oBanoro TII. B miii aBromarn3oBaHiil ci1y:k0i MOBUHHI
30upaTHcs i aHali3yBaTUCs yC1 €eKOHOMIUHI aclieKTH poOOTH BUPOOHHUIITBA, a caMe:

— Y3rOJDKEHHS MaTepialbHOro OallaHCy MK B3a€MO3AICKHHMHU TI0 MaTepialbHHX MOTOKaX IeXaMu
MiANPHEMCTBA;

— pe3yJbTaTH MaTepialbHOro 0ajJaHCy MO OKPEeMHUX MiApo3/iiax i BAPOOHULTBY B LIJIOMY 32 OCTaHHI
3MiHY, 100y, MIJCYMKOM, II[0 HAPOCTAE, 3 IOYATKY MICSIIS;

— BU/AUICHHS HAJHOPMATHBHUX MaTepiajbHUX BTPAT 1 MiCIb IXHHOrO BUHUKHEHHS;

— THUTOMI BUTPATH Pi3HUX €HEPropecypciB Ha MPOAYKIIIO, IO BUITYCKAE€THCS OKPEMUMH arperaTamu,
1examMmu i BAPOOHUIITBOM Y IIJIOMY 32 OCTaHHi 3MiHY, 100y, MiJICyMKOM, III0 HAPOCTAE, 3 MOYATKY MiCSIIS;



— BUJUICHHS HAJHOPMATHBHUX €HEPTETHYHHUX BTpAT.

BpaxoByroun pexkoMeHaamii BKa3aHOTO BHINE CTAHIAPTY IOAO IMOOYIOBH Ta peamisallii pamioHaaIbHOL
ICY BupoOHHUIITBOM, MOKHA 3aIIPOTIOHYBATH BiJIMIOBIIHY 3araibHy apXiTekTypy HoBoI ICY, sika MaTiMe 1Ba
piBHi ynpasninas («<ACYTII/SCADA» Tta «ACYB/MES») Ta cknanaTUMeThCs 3 TAKUX aBTOMATH30BaHHX
CHCTEM:

— ACYTII BupoOHuuuTBa comnsnoi kuciaotu (piBenb «ACYTII/SCADAY);

— cneuniamizoBaHa aBTomaruzoBana cuctemMa (CAC) BumiproBaHHS/KOHTpoito (piBeHb «ACYTII/
SCADAY);

— imndopwmarriiina Bupoduunya cuctema (IBC) (pieens «ACYB/MES»);

— CHCTeMa aBTOMATH30BaHUX CIyKO0 yrpaBiiHHs BUpoOHUIITBOM (piBeHb «ACYB/MES»).

ACYTII 3giiicHtoe yci (yHKUIT 100 YIIPaBIiHHS TEXHOJIOTIYHAM MPOLECOM B PEXKHUMi peaslbHOTO yacy,
Hamnpukiaj, 30upae ta 30epirae BiAmoBiAHI mudpori mani mpo morounuid ctan Ta xim TII VYci mi mani
30epiraloThCsi Ha JIOKAJIFHOMY CEpBepi [aHOi CHCTEMH, a YacTHHA 3 HHUX dYepe3 IUPPOBY MEpPEexy
HiANPHEMCTBA NepenaroThes 10 rnodansHoro cepsepa IBC. [lo mporo x cepsepa depes Ty XK caMmy MEpexy
MiANPUEMCTBA TIEpeNAOThes 1 yCi 10aaTKoBI HuPOBi 1aHi Mpo cTaH Ta xia BupodbHudoro npouecy (BII), sxi
30upae CAC BumiproBanHs/koHTpoi0. Beenenus CAC no cknaay ICA mosicHIOETBCS THM, IO JUTsI peai3ariii
YIpaBIiHCHKUX (DYHKIIIH BHPOOHUYNMU CITY>KOaMH, SIK MPaBUIIO, HEAOCTAaTHRO TX AaHux mpo TII ta BIL, ski
nagae ACYTIL B IBC zniiicHIoeThCs 30paHHs, 30epeskeHHs Ta 00pOOIeHHS THX U(PPOBUX JaHUX MPO CTaH
ta xix BIL, gxi moTpiOHi 17151 aBTOMAaTU30BaHOT CITy>KOU ypaBiIiHHSI BUPOOHUITBOM. [lepenaBanHs HuppoBUX
JaHWX 3 TI00anbpHOTo cepBepa IBC o aBTOMaTH30BaHO1 CITy)OU 3MIHCHIOETHCS a00 Yepes 3araibHy Hu(poBy
MEpeXxy IMiIIMpPHEMCTBA, a0o, MpH HEOOXITHOCTi, Yepe3 IHIN KaHAW TepeAaBaHHA NaHWX, HAPUKIAI,
CTUTFHUKOBHIA 3B’ SI30K.

Mg TummoBoi ACYTII dynKkii Bxxe Bigomi [4], 30kpeMa, BoHa MOKe mepenaBatu 10 cucremu «[IBC»
Taki BUMIpAHI MMOTOYHI 3HaueHHS mapameTpiB TII: 06’eMHYy BHTpaTy BOIHIO Yy BXiIHOMY TpPYyOOIPOBOII;
00’eMHy BUTpaTy XJOpY Y BXiIHOMY TpyOONpOBOAi; TEMIIEPaTypy COJSHOI KHUCIOTH Ha BHXOJI
XOJIOAMIBHUKA; PIBEHb COJISTHOT KUCIIOTH B 301pHHUKY.

[Ipote ans piBast «KACYTII/SCADAY e Tpeba 10AaTKOBO BUBHAYNTH aBTOMATH30BaHI PYHKIIT 1S
cucremu «CAC BUMIpIOBaHHS/KOHTPOJIO». BUXoasun 3 onucaHux BUIlle (YHKIIH €KOHOMIUHOI CIyxOH,
cucreMa «CAC BHUMipIOBaHHS/KOHTPOJIIO» IOBUHHA BUKOHYBATH TakKi aBTOMarn3oBaHi ¢yHkuii B ckiaai I[CA
MPOMHCIIOBUM BHUPOOHULTBOM COJISIHOT KHCJIOTH: BHUMIPIOBaHHS MacOBOTO 3alacy BOJIHIO Y BXIZHOMY
pesepByapi TII abo BuMiproBaHHS 00’€MHOTO 3aracy BOJIHIO 3 JOJATKOBUM BHUMIPIOBaHHSIM HOTO HIUTBHOCTI
Ta TEMIIEPaTyPH BCEPEIHHI IOTO pe3epByapy; BUMipIOBaHHI MacOBOTO 3a1acy XJ0py Y BXiJIHOMY pe3epByapi
TII ab6o BuMiproBaHHS 00’€MHOTO 3aracy 3 JI0JIATKOBHM BUMIPIOBAaHHSM HOTO IIUIBHOCTI Ta TeMIIEpaTypu
BCEPEMHI IIbOTO Pe3epBYyapy; BUMIPIOBaHHS MAaCOBOIO 3amacy COJISTHOT KMCIOTH y BuxigHomy pesepByapi TI1
abo BHUMiproBaHHs 00’€MHOT0O 3amacy 3 J0/JaTKOBMM BUMIPIOBaHHSIM WHOTO HIUIBHOCTI Ta TeMIlepaTypH
BCEPEJIMHI I[bOI0 Pe3epByapy; BUMIPIOBAHHS MIIIBHOCTI Ta TEMIIEPATYPH MTOTOKY BOJHIO BCEPEAUHI BXiTHOTO
TpyOOTPOBOY; BUMiPIOBaHHS IIUTBHOCTI Ta TEMIEPATYPH IOTOKY XJIOPY BCEPEAHHI BXiJHOTO TPYOOIPOBOIY;
BUMIPIOBaHHS MacOBOI BUTPATH MOTOKY COJISHOT KUCJIOTH y BUXIJHOMY TPYOOITPOBOIi KOJIOHH abcopOIii abo
il 00’eMHOI BUTpaTH 3 JOJATKOBUM BHMIPIOBAHHSM IIIJIBHOCTI Ta TeMIIEPaTypH BCEPEIMHI BHXIiJIHOTO
TpyOOTIPOBOTY.

Takum 4MHOM, AJIS BCIX CKJIQJOBUX YacTUH 3arajbHol apxiTekTypu ICA nmpoMuciioBUM BUPOOHHULITBOM
COJISIHOT KHCJIOTH, SIKa 3alpOIIOHOBaHA BUINE, Oy BHU3HAYEHI MEpeNiKd iX OCHOBHHX aBTOMAaTH30BaHUX
¢yHKnii. Onuparodnch Ha Take 3arajgbHe 6adeHHs QyHKIIOHATBHOTO HanoBHEHHSI HOBOI I[CA poMuCIOBUM
BUPOOHUIITBOM COJITHOI KHCJIOTH, Oyna po3poOiieHa KOHIeNMiss (YHKIIIOHAIBHOT CTPYKTYpH i€l
THTETPOBAHOI CUCTEMH yIpaBliHHA (puc. 2). OyHKIIOHAIBEHA CTPYKTYpa MOJIeHa Ha Ti X caMi CKJIaJoBi
YacTHHH, 110 1 3arayibHa apxitekTypa ICA, BcepeauHi 300paXCHHS KOXKHOI 3 IMX CKJIaJIOBUX YaCTHH
nepeniyeHi iX OCHOBHI aBTOMaTH30BaHi (yHKIIi, SKi i CKJIa0B1 YaCTUHHA TOBHHHI BUKOHYBATH.

BucHoeku

B pe3ynbTari BUKOHAHHS JaHOTO POOOTH Oysia po3poliicHa Ha OCHOBI PEeKOMEH AN JIIFOUYMX CTaHAapPTIB
KOHIIETIisl (PYHKI[IOHAILHOI CTPYKTYpH HOBOi IHTETPOBAHOI CHUCTEMH YIPAaBIiHHS JJIS IPOMHUCIOBOTO
BUPOOHHUITBA CONIHOI KUCTIOTH. LIst cucTema y IOpiBHSAHHI 3 ICHYIOUMMH aHAJIOTTYHUMU CUCTEMaMH JI03BOJISIE
HE TUIBKH YNPaBISATH TEXHOJOTIYHMM IPOLIECOM, ane i BUKOHYBaTH KiibKa (DYHKIIH ympaBiiHHA BCiM
BUPOOHUIITBOM B ILIIOMY ..
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TEXHOJIOTTYHHH NTPOLEC

Puc. 2. KonnenryanbHe pineHHs1 GpyHKIiOHaTbHOT cTpyKTypH ICA MpoMHCIOBOTO BUPOOHHUIITBA COJISTHOT KHCIIOTH
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