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Pedepar:

1. XKyuenko JI. K. ABTOoMartu3auisi IpoLeciB KepyBaHHs TEPMIYHOIO 06POOKOIO BYIJIEL€BUX MaTePiaIiB -
KBanigikanjifiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jucepralist Ha 3000yTTsI HQyKOBOTO CTYII€Hs JOKTOpa
dinocodii 3a cnenianpHicTIO 151 «ABTOMaTU3allisl Ta KOMITIOTEPHO-iHTErpOBaHi TexHoJIorii». — HallioHanbHUi
TEXHIYHUH YHiBepCUTET YKpainu «KuiBcbkuii rositexHiyuui iHctuTyT iMmeHi Irops Cikopcbkoro» MOH Vkpainy,
Kuis, 2023. CrorosiHi po60Ty HiANPUEMCTB TaKMX BU3HAYAJIBHUX JJIs1 HAPOJIHOTO TOCIIONAPCTBA YKpaiHy ramysei
IIPOMUCJIOBOCTI SIK KOJIbOPOBa Ta YOPHA METaJIypris, XiMiuHa IPOMKCJIOBICTb, MAIMHOOYAYBaHHS Ta iHIIi, TaM, Jie
TEXHOJIOTis BUPOOHULITBA HEPO3PUBHO IOB's13aHa 3 HEOOXIAHICTIO BUKOPUCTAHHSI €JIEKTPOTEPMIYHUX NPOLECIB,
HEMOJKJIMBO ySBUTHU 6€3 MPOAyKLii ByryerpadiroBoro BupooHuLTBa. CydacHi CBiTOBI TeHAEHIIii pO3BUTKY Ha3BaHUX

rayiy3ei IPOMHICIIOBOCTI XapaKTepU3YIOThCS ITOCTITHMM HapOLIyBaHHS 00CSTiB BUPOOHUIITBA rpadiToBaHUX



BYIJIELIEBUX BUPOOIB. ['padiT 4aCcTO BUKOPUCTOBYETLCS SIK (PyTEPOBOYHMI MaTepial B JOMEHHUX Ta (PePOCIIJIaBHAX
reyax, aTOMHIN MPOMUCIIOBOCTI. AJIIOMiHi€EBEe BUPOGHUIITBO € HAaMbiIbIINM CIIOKMBaYeM rpadiToBaHUX BUPOOIB.
Bigomo, 1o came BUPOOGHUIITBO BYIJIELIEBUX BUPOOIB XapaKTepU3YyEThCS 3HAUHUMM PECYPCHUMMU Ta €HEPreTUYHUMU
3aTparamu. 3Biacy, nigBUlLeHHS e(EeKTUBHOCTI BUPOOHUIITBA BYIJIEL€BUX BUPOOIB € HAYKOBO-TIPAKTUYHUM
3aBIaHHSAM. Lle akTyasibHO 0COGJIMBO B CY4aCHUX YMOBAX, KOJIM CIIOCTEPIraeTbCs 3pOCTaHHs BAPTOCTi €HEPTOHOCIIB
Ha IOCTiliHi# OCHOBi. Bupo6Hu1TBO ByraerpadiToBoi NpoayKLii € ckiagHUM Ta 6araroctagiiHum. OgHUMY 3
BM3HAYaJIBHUX CTaJlill JAHOrO BUPOOHHUIITBA, HA IKUX Y 3HAYHIN Mipi (POPMYIOTbCSI OCTATOYHi BIaCTUBOCTI KiH1€BOI
IIpOAyKIii, € TexHOJOriuHI mpouecy GOpMyBaHHS Ta BUIIAJIIOBAHHS ByIJleLleBUX BUPOGiB. Ha 1ii TexHOOTiUHI
npoiecu npumnajaae 6ins 40 BigCOTKiB eHepro3aTpaT BCbOro BUpOOHULITBA. OTHUM i3 HMIJISIXiB MiIBUIIEHHS
eeKTUBHOCTI TEXHOJIOT{YHUX MIpolieciB GOPMYBaHHS Ta BUINAJIIOBAHHS BYIJleLleBUX BUPOOIB € CTBOPEHHS Cy4YaCHUX
CHCTEM KEPYBaHHS JaHUMMU Npouecamu. Ha xab, iCHyI04i CbOroiHi Ha BUPOOHULTBI CUCTEMU KEPYBaHHS He
BiZTOBiAIOTh IOCTABJIEHMM 337ja4aM MiABUIIEHHS €(PEKTUBHOCTI. 3BifICH, CTOITh MUTAHHS YAOCKOHAJIIEHHS
iCHyI0UMX CHCTEeM KepYBaHHS, B iHIIOMY BUIAJIKy — PO3PO06JIEHHSI HOBUX. BUXO4M 3 11OTO, I0CTA€E aKTyaslbHA
HayKOBO-ITPaKTMYHA 33/ja4a CTBOPEHHS KOMITIOTEPHUX CUCTEM OITUMAJIBHOIO KEPYBAHHS TEXHOJIOTIYHUMU
npouecamu (OPMYBaHHS Ta BUIIATIOBAHHS ByriierpaditoBoro BUpOOGHULITBA, SIKi 6 BifIlIOBifand Cy4aCHUM BUMOTaM
pecypco- Ta eHeprosbepeskeHHs. [IpenicTaBieHnil KOPOTKUI OIIMC TEXHOJIOTIYHOTO KOMILIEKCY ByryerpaditoBoro
BMPOOHUIITBA, HA MifICTaBi aHai3y SIKOTO BUiJIeHi 00’eKTH [OCIiI)KEHHs — TeXHOJIOT{uHI Ipoliecu GOpMyBaHHs Ta
BUIAJIIOBAHHS. Bubip came 1jux mpoueciB 00yMOBJIEHUH, [T0-TIeplIe, X BU3HAYaJIbHUM 3HAYEHHSIM Y (POpMYyBaHHi
OCTaTOYHUX BJIACTUBOCTEN KiHLEBOI IPOAYKILi i, TO-Apyre, iX CyTTEBOIO €eHEProeMHICTIO. [IpoBeeHuit ananis
TEXHOJIOTIYHUX 0COOJIMBOCTEH NpoLieciB GOpMYyBaHHS Ta BUNAIIOBAHHS ByIjlelleBUX BUPOOiB, a TaKOXK
KOHCTPYKTUBHUX OCOGJIMBOCTEN TEXHOJIOTIYHUX anaparis, i€ Ha3BaHi BUllle IPOLecH BifbyBaoThcs. JocimKkennit
ACOPTUMEHT ByTJyIerpa@iToBoi NpOAyKLii Ta NOKa3HUKM ii sikocTi Ha npukiagi [IpAT «Ykprpadir», B pe3ysbTarTi
SIKOTO BU3HA4YeHi OCHOBHI IIOKa3HUKY, 5IKi PaKTUYHO GOPMYIOTh PUHKOBY BapTiCTh TOTOBOI IPOAYKLii i TOMy came
BOHU MalOTb OyTU 3a6e3reyeHi eHeproeeKTUBHUMHU TEXHOJIOTIYHUMU PEXXMaMi BUPOOHUIITBA B [1EPLIY YEpry.
EHeproemHicTbh KOKHOI KaMIIaHii BUNIAIIOBAaHHS BU3HAYA€THCS NIEPII 332 BCE TPUBAJIICTIO OCTAHHBOI. Y 3B'I13KY 3 IUM
3aMpONIOHOBAHMU NTOKA3HUK, SIKUI MOKE OYTY BUKOPUCTAaHUI y CUCTEMI KEPYBAHHS [IPOLLECOM 1151 BU3HAYEHHS
11oro onTMMasbHOI TpuBasocTi. [IpoBeneHnii aHali3 iCHylIouUMX CUCTeM KEPYBaHHS IIpoLecoM (popMyBaHHS
BYIJIELIEBUX BUPOOIB, a TAKOXX CIIOPiJIHEHUX NIPOLIECIB [10Ka3aB, 1110 IMTaHHSIM BiIMOBOCTIMKOCTi CUCTEM KEPYBAaHHS
IAHMM MPOLLECOM Y BITYM3HSIHUX AOCJIIPKEHHSIX 30BCiM He MPUIISLIOCS yBary, xo4a Lie IUTaHHS € TOBOJI
aKTyaJbHUM. Y 3B'SI3KY 3 [IUM Yy pOOOTi 3aIIPOIIOHOBAHA BiIMOBOCTIMKA CUCTEMa KepyBaHHS IIpoliecoM GOPMYBaHHS
ByIJIelleBUX BUpOOiB. Ha BigMiHy Bifi TpaAuLiiiHMX BiIMOBOCTINKUX CUCTEM, JaHA CUCTEMA BPAXOBY€e LIMKIIIYHUN
XapaKTep TEXHOJIOTIYHOro IpoLecy (GOpMyBaHHS IIJISIXOM 3aCTOCYBaHHS KEPYBaHHS 3 iTePaTUBHUM HaBYaHHSIM.

[IpoBeneHo onTUMasbHE HAJIAIITYBAaHHS CUCTEMHU KEPYBaHHS Ta JOCIIIKEHO ii €(peKTUBHICTS.

2. Zhuchenko Liudmyla. Control processes automation of the carbon products heat treatmen. - The manuscript.
The dissertation for a Doctor of Philosophy on the specialty 151 “Automation and computer integrated
technologies” — National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2023.
Todays, it is impossible to imagine the work of enterprises in such industries as non-ferrous and ferrous metallurgy,
chemical industry, mechanical engineering and others, where the production technology is inextricably linked
with the need to use electrothermal processes, without carbon graphite products. Modern global trends in the
development of the mentioned branches of industry are characterized by a constant increase in the production of
graphitized carbon products. Graphite is often used as a lining material in blast furnaces and ferroalloy furnaces,
nuclear industry. Aluminum production is the largest consumer of graphite products. It is known, that the
production of carbon products is characterized by significant resource and energy costs. Hence, increasing the
efficiency of production of carbon products is a scientific and practical task. This is especially relevant in modern
conditions, when there is an increase in the cost of energy carriers on a constant basis. The production of carbon
graphite products is complex and multi-stage. One of the defining stages of this production, at which the final
properties of the final products are largely formed, are the technological processes of forming and firing carbon
products. These technological processes account for about 40 percent of the energy consumption of the entire



production. One of the ways to increase the efficiency of the technological processes of forming and firing carbon
products is to create modern control systems for these processes. Unfortunately, the existing management
systems in production today do not meet the objectives of increasing efficiency. Hence, there is a question of
improving the existing control systems, otherwise — developing new ones. Based on this, there is an urgent
scientific and practical task of creating computer systems for optimal control of the technological processes of
forming and burning carbon graphite production, which would meet the modern requirements of resource and
energy saving. A brief description of the technological complex of carbon graphite production is presented, based
on the analysis of which the research objects - technological processes of forming and firing - are selected. The
choice of these processes is due, firstly, to their determining value in the formation of the final properties of the
final products and, secondly, to their significant energy consumption. An analysis of the technological features of
the processes of forming and firing carbon products, as well as the design features of the technological devices
where the above-mentioned processes take place. The researched range of carbon graphite products and their
quality indicators on the example of PrAT "Ukrgrafit", as a result of which the main indicators that actually form
the market value of finished products and therefore they should be provided with energy-efficient technological
modes of production in the first place. The energy intensity of each firing campaign is determined primarily by the
duration of the last one. In this regard, an indicator is proposed that can be used in the process control system to
determine its optimal duration. The analysis of the existing control systems for the process of forming carbon
products, as well as related processes, showed that the issue of the failure resistance of the control system for this
process was not paid attention to in domestic research, although this issue is quite relevant.. In this regard, the
paper proposes a fail-safe control system for the process of forming carbon products. Unlike traditional fault-
tolerant systems, this system takes into account the cyclical nature of the technological process of formation by
applying control with iterative learning. The optimal setting of the control system was carried out and its
effectiveness was investigated.
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BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
rOJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisiIBHOCTI

Kopnienko BorpaH fIpocnaBoBuy

KopHienko borpan fIpocnaBosuy

JKyuenko Jlionpmuia KocTaHTUHIBHA

VKpIHTEI

FOpuenko TersiHa AHaToJiiBHA



