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HaBKOJIMLIHBOTO cepenoBuia. CymapHa maca siIepHOro NajmBa, 1o Oysia 6e3nocepeHbO 3aBaHTaXKEHA B PEAKTOP
Ta 36epiraysach B MeXax 006 €Ty, ckiagana 6;113bko 200 TOH. 3HaYHa YaCTUHA MTAJIMBHOTO NIy GyJia po3cisiHa 3a
Me>KaMH IOIKOJKEHOTO YeTBEPTOr0 €Hepro6JoKa y BUIJIs paflioakTUBHUX aepo30J1iB (PA), cnpudnHsiodu
pazioakTUBHE 3a0pyAHEHHS TEPUTOPIi, pellTa Ocisla B MEXKax eHEProbsioka Ta Ha NoBEPXHi ciopyx. Y 1987-1988
POKax, 3aBISKU MacIITabHUM 3yCUILIISIM, HaJl aBapiliHUM 4-M PEaKTOPOM OYyJI0 3BeIeHO 3aXHMCHY KOHCTPYKILIO,
Bigomy sk «O6’exT Ykputtsi» (OY). [Ipu nobynosi OY 4acTKOBO BUKOPUCTOBYBaJINCh ONIOPU CTApUX KOHCTPYKLIii
(mowmkopKeHi mig, yac aBapii), o 36i/1bl1yBaso AaHC BUHUKHEHHS PyHYBaHb; 3arajlbHa IJIOa HET€pMETUYHOCTEN
3 yacoMm poxonuia 1o 1000 M2, mo npusBoguiIo 10 BUKULIB PA 3 06'ekTy. 171 BUpilIeHHS OMMCAaHUX NPOOGIIEM,
IIPUIHATO pilleHHs Tpo po3pobKy Hosoro besneynoro KondaitnmeHt OY, sKkuil 31aHo B eKcItyaTariio B 2019 pori.
OcHosHe npusHayeHHs HBK - nepemkoaKaHHs BUXOy PaZlioaKTUBHUX PEYOBUH 32 IOT0 MEXI I1iJ Yac 3BU4alHOI
eKCIulyaTalii Ta aBapilHUX CUTYyaLill, HalOiybIIl HEOE3[IEUHUMU 3 SIKMX € BXKe 3TaJjaHi paflioakTUBHi aepo3oii. Came
3a 110 QyHKIiIo BinnoBinae cucrema Bentuisnii HBK, mo € ofHielo 3 cuctem kutte3abe3rnedeHHs o6’eKTy.
BukoHaHHs naHoi QyHKIIi — CKIanHUN iHXEHepHUH, Ta TEXHOJIOTTYHUIN BUKJIMK, OJHUM 3 HaIlPSIMiB PillleHHS SKOTO
€ CTBOPEHHSI CIIelliali3oBaHUX MOJiesIel Ta IIPOorpam Jijisi BUOOPY ONTUMAIbHOTO PEXXUMY YIIPaBJliHHS
BEHTU/IALiHUMY ycTaHoBKamu (BY) HBK YAEC, 3 BpaxyBaHHSIM IIOTOYHOTO CTaHy 06 €KTY, 3alJIAHOBAHUX PEKUMIB
poOOTH NepCcoHally Ta IapaMeTpiB OTOYYIOYOTO cepeloBUlla. BpaxyBaHHS Pi3HOMaHITHUX YMOB eKCILTyaTallii

06 €KTY, a TaKOX 3a6€3MeYEHHsI IEPCOHAY BCi€I0 HEOOXIMHOW iHbOpMAaILieo BUMarae po3pob6ieHHs BiqIIOBiAHOI
CHACTEMHU NiATPUMKU NpUiHSTTS pimens (CITIP) nms onTuManbHOro ynpasiiHHg BY. [IuTaHHSIMYU MOJEJII0BAaHHS
rigpasiniunoro crany HBK, a TakoX po3BUTKOM METOZOJIOTii IEPETBOPEHHS IOr0 Ha €KOJIOTIYHO Oe3Me4Hy
KOHCTPYKIIi0 3aliMasnch Taki BYeHi sK [1.I. Kpykoscekuii, [1.1. Ckasipenko, €.B. Janomko, I.A. CMmosnb4eHKo, B.I'.
Bariit, A.O. Cizos, JI. I. [laBnoBcekuil, [1.B. Topoaenpkuit, O.B. banan, C.A. ITackeBud Ta iHi. Po3po6seHi HUMU
MOJIeJli Ta MiIXOAU HOCSITh OiJIbIll TEOPETUYHUI XapaKTep, € CKIaAHUMU 118 iHTerpalii B mpouec ekciyaranii HBK
Ta BUMaraioThb [10JAJIbIIOr0 PO3PO6IEHHS METOIB iX 3acTocyBaHHs. HayKoBi HOCIIPKEHHS acleKTiB po3po0JIeHHs
CIIIIP npuBepHyJX yBary MpoBigHUX BUeHUX. He3dBakaroun Ha Te, 10 IXHi JOCiIKEHHS OXOIUIIOITh IUPOKUN
criextp 3acrocysanb CIIIIP B pisHux ranyssx, yHikanbHicTh HBK Ta 3a7a4i sKi BAHMKAIOTH I1if1 Yac eKcIryararii
CHCTEMU BEHTUJIALII BUMaraioTb po3pO6JIeHHs Ta 3aCTOCYBaHHS HOBITHIX mifxoziB. Oxpeciiene chopmyBaio
KOMILJIEKCHE ITPOTUPIvUsl: 3 OJIHOTO 60Ky, B Xo#i ekcrutyaTanii HBK BuHKKae HeoOXigHICTb OLiHKY Ta
[IPOTHO3YBaHH4 TiIpaBJIiYHOrO CTaHy, MiHiMi3allii BUKAIB palioaKTUBHMUX PEYOBMH Ta BUKOPUCTAHHS
esiekTpoeHeprii BY; 3 inmoro 6oky, HBK € cknagHOo10 IMHAMIYHOIO CUCTEMOIO, [1€ 3HAXO/IP)KEHHS ONTUMAaIbHUAX
PEKUMIB TPOBeIeHHs POOIT Ta epeKTUBHA POHOTA MiACUCTEM 3a1eKaTh Bifl pi3HOMaHITHUX (GAKTOPIB, TAKUX SIK
3MiHM YMOB eKCILJIyaTallii Ta HaBKOJIMIIHbOMY CE€pPeIOBUIILi, BHYTPIllHi IIpoLiecy 00’eKTY (BUMarae peTejbHOro
OaslaHCyBaHHS MK TOTPE6aMU B eHEProe(EeKTUBHOCTI Ta 6€3M1€KOI0, a TAKOXK HAJiHICTIO Ta aJJalITUBHICTIO CUCTEM
yhpaBiiHHA). BinnosigHe npotupivyys (moegHaHHS TEOPETUYHUX HAIPALIOBAHb 3 IPAKTUYHUMU ITIOTPe6aMu) MOKe
OyTy BUpillleHe 3a IOIIOMOTO0I0 PO3pO0JIeHHS! i BIIPOBAI)KEHHS IlepejoBUX iHPOpMaLiiHUX Ta aHATITUYHUX
TEXHOJIOTi!, BKJIIOYHO 3 BUKOPUCTAHHSIM [TPOTHO3YIOUMX MOZEJEN, Ki 3[aTHI HaZaTu peKOMeH ALl o0
KEPYBaHH$ y BiITIOBiIb HAa 3MiHHi yMOBH, 320€311€4yI0YM TUM CaMUM MiIBULLIEHHS €(PEKTUBHOCTI Ta 6€3neKu
excrutyatanii HBK. O6’ekTom gociigxkeHHs € nmpouec ynpasiinas BY HBK. IIpenmeTom JociifkeHHS € Mozerti Ta
IIporpamHe 3a6e3rnedyeHHs 1J1s1 ONITUMaJIbHOTO YIIPaBJliHHS BEHTUIISALINHUMY ycTaHoBKaMu HBEK. MeToto pobotu €
MiHiMi3auig BukuziB PA Ta onTuMisalis BUTPAT €J1€KTPOEHEePrii JISIXOM MiABULIEHHS e(EeKTUBHOCTI yIIpaBiliHHA BY

HBK 3 BUKOpUCTaHHAM IIPOTHO3YIOYMX MOJEJIEN.

2. Ivan Starovit. Models and software tools for ChNPP NSC ventilation systems control using machine learning -
Qualifying scientific work on the rights of the manuscript. Thesis for the degree of Doctor of Philosophy in the
field of knowledge 12 Information Technologies, specialty 121 Software Engineering. - National Technical University
of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, 2024. The dissertation is dedicated to the development
of scientific and methodological approaches for optimizing the management of ventilation units at the New Safe
Confinement (NSC) of the Chernobyl Nuclear Power Plant (ChNPP). The Chernobyl accident, which occurred in
1986 and resulted in the release of a large amount of radioactive substances, had catastrophic consequences for
the environment. The total mass of nuclear fuel directly loaded into the reactor and stored within the facility was



about 200 tons. A significant portion of the fuel dust was dispersed outside the damaged fourth power unit in the
form of radioactive aerosols (RA), causing radioactive contamination of territories, while the rest settled within the
power unit and on the surfaces of structures. In 1987-1988, thanks to large-scale efforts, a protective structure
known as the "Shelter Object" (SO) was erected over the damaged 4th reactor. The construction of the SO partially
utilized supports from old structures (damaged during the accident), increasing the risk of destructions; the total
area of non-hermeticities reached 1000 m2, leading to RA emissions from the object. To address these issues, a
decision was made to develop a New Safe Confinement for the SO, which was commissioned in 2019. The primary
purpose of the NSC is to prevent the escape of radioactive substances into the environment during normal
operation and emergency situations, the most dangerous of which are the aforementioned radioactive aerosols.
The ventilation system of the NSC, one of the life support systems of the object, is responsible for this function.
Performing this function is a complex engineering and technological challenge, one of the directions of solving
which is the creation of specialized models and programs for selecting the optimal mode of managing the NSC
ChNPP ventilation systems (VS), taking into account the current state of the object, planned modes of staff
operation, and environmental parameters. Considering the various operating conditions of the object, as well as
providing the staff with all the necessary information, the development of a corresponding decision support
system (DSS) for optimal management of VS if required. The issues of modeling the hydraulic state of the NSC, as
well as the development of a methodology for its transformation into an environmentally safe structure, were
addressed by scientists such as P.G. Krukovsky, D.I. Skliarenko, Ye.V. Diadiushko, D.A. Smolchenko, V.G. Batiy, A.O.
Sizov, L.I. Pavlovsky, D.V. Gorodetsky, O.V. Balan, S.A. Paskevich, and others. The models and approaches they
developed are more theoretical in nature, are complex for integration into the NSC operation process, and require
further development of their application methods. The scientific research on the development of the DSS attracted
the attention of leading scientists. Although their research covers a wide range of DSS applications in various
fields, the uniqueness of the NSC and the tasks arising during the operation of the ventilation system require the
development and application of the latest approaches. This outlined a complex contradiction: on the one hand,
during the operation of the NSC, there is a need to assess and predict the hydraulic state, minimize the emissions
of radioactive substances, and power consumption of the VS; on the other hand, the NSC is a complex dynamic
system where finding optimal modes of operations and the effective work of subsystems depend on various
factors, such as changes in operating conditions and the surrounding environment, internal processes of the
object (requires careful balancing between the needs for energy efficiency and safety, as well as reliability and
adaptability of management systems). The corresponding contradiction (combining theoretical developments with
practical needs) can be resolved by developing and implementing advanced information and analytical
technologies, including the use of predictive models capable of providing management recommendations in
response to changing conditions, thereby enhancing the efficiency and safety of NSC operations. The research
object is the process of managing the NSC ventilation units. The subject of the research is the models and software
for optimal management of the NSC ventilation units. The goal of this research is to minimize RA emissions and
optimize electricity consumption by improving the efficiency of managing the NSC ventilation system using
predictive models.
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Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. KpaBuos I'puropiit OsnekciinoBuny

2. Hryhoriy Kravtsov

KBasigikamis: . 1. u., crapmmit HayKoBuii ciBpo6iTHUK, 01.05.02
InenTudikarop ORCID ID: 0000-0003-1915-4897

JoparkoBa inpopmamnist:

IToBHe HafIMeHyBaHHS[ IOPUIHUYHOL 0COOH: [HCTUTYT TPOGIEM MOJIe/IIOBaHHs B eHepreTui im. I, €.

[TyxoBa HanjionanbHoi akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05516949

Micue3HaxoaKeHHS: ByJ. ['enepasna Haymosa, 6yz. 15, Kuis, 03164, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. ’)Keb6ka BixTopis BikTopiBHa

2. Victoriia Zhebka

KBasigikamis: n. 1. 1., npodecop, 05.13.06
InenTudgikarop ORCID ID: 0000-0003-4051-1190
JoparkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [lepkaBHuii yHiBepCUTET iHGOPMALIHO-KOMYHIKALIAHIX

TEXHOJIOTIN

Kopg 3a €IPIIOY: 38855349

Micqesﬂaxon)KeHHﬂ: ByJ1. CosioM'stHCBKA, O6yx. 7, Kuis, 03110, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

PeueHnzeHTn

BiacHe Ilpi3Bue Im'sa I1o-6aTbKOBI:
1. ®epoposa Haranis BonogumupisHa

2. Nataliia Fedorova

KBasigikanis: n.1.1., nouenr, 05.12.02



InenTudikarop ORCID ID: 0000-0002-4548-4198
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0OM: HarioHanbHUil TexHiYHMI yHiBepcuTeT YKpainu "KuiBchkuit

MOJIITEXHIYHUM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bapa6am Ozner BosogumupoBuy

2. Oleh Barabash

KBasigikamis: 1. 1. n., npodecop, 20.02.12
InenTudikarop ORCID ID: 0000-0003-1715-0761
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: HauioHanbHuii TexHiYHMIA yHiBepcuTeT YKpainu "KuiBchkuit

MOJIITEXHIYHUM IHCTUTYT imMeHi Irops CikopcpKoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocrekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Cynema €prenis CraniciiasisHa
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI Cynema €prenis CraniciaBisHa
rOJIOBYIOYOrO Ha 3acigaHHi

BiagmoBizasibHHU 32 MiATOTOBKY Craposir IBan CepriiioBuy

00JIIKOBHX JOKYMEHTIB

Peectparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




