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1. Incepraliiio NpUCBSIYEHO BUPIIIEHHIO BayKJIMBOI HAYKOBO-TEXHIYHO] 3a/1a4i 3a6e3M1e4eHHs €KO0JIOTiYHOi 6€31eKu Ta
HaJIMHOCTI I eLleHTPai30BAaHOIO EHEPrOreHePYBaHHS B YMOBAX Bi¥ICbKOBUX i TEDOPUCTUYHMX 3arpo3. SIKe 1oKa3aB
IOCBiZ, BilHY, CIIOPYIY LI€HTPasi30BaHOT0 reHepyBaHHs eHeprii € IpuBabJMBOIO MillleHHI0. BUkoprucTaHHs
BiZJHOBJIIOBAaHUX [IK€PeJl €Heprii OB'I3aH0 3 IP06JIEMOIO0 HECTabiIbHOTO HAXOIPKEHHS, 110 BUMarae 000B I3KOBUX
MaHEBPOBUX NOTYKHOCTEN. TaKuMHU el eHTPali30BaHUMU NOTYKHOCTSIMA MOXYTb OYyTU MOIYJIbHI
KO/TpUreHepaliliHi yCTaHOBKH, SIKi IIPALIOI0Th Ha SIK HA IIPUPOHOMY rasi 4u 6iomeTaHi, Tak i Ha raszax 3 yMiCToM
MeTaHy Bif, 25...30 %, Hanpukian 6iorasi. [Ipy BUKOpUCTaHHI IPUPOISHOTO ra3y BUIISETHCS 3HAUHA KiIbKICTb
BYIJIEKMCJIOTO rasy, 1o CIIpUse NapHUKOBOMY e(peKTy. Miclie siepHOi eHEPreTUkKy B CUCTEMI JIKepeJl eHeprii
BM3HAYEHO IIJIIXOM CTBOPEHHS TPMBMUMIPHOI Kilacu@ikalii [ux Jxepes1 3a BIJIMBOM Ha KJIIMaTU4Hi 3MiHH,

IOCTYITHICTIO Ta PEXXMMOM HaXOMKEHHS. SllepHa eHepris ocijilae 0cobMBe MicClie SIK «BUXiIHE IKepeio» 1iis



IIPaKTUYHO BCiX JKepeJs eHePrii, a TAKOXK SIK €IHe BUKOIIHE 6e3ByTieneBe mKepeso. s MOCTinHUX Ta
[IJIaBHO3MiHHUX €HEPreTUYHUX MOTped e(PeKTUBHUM i €eKOJIOTIUHNM JKePeJIoM eHeprii € CyyacHi simepHi
eHepreTyyHi peakTopHi ycraHoBku SEPY 3 Manumu MmonysnpHUMHU peakropamu (MMP), siki BXOZsITh 10
HaMaKTyaJbHIMNX IUTaHb PO3BUTKY CYYaCHOI SII€PHOI €eHEPreTUKU YKPaiHu i CBiTy. [lepCleKTUBHUM HIJIIXOM
IleKapOOHi3yBaHHS €HEPreTUKH Ha 6a3i TEIJIOBUX eJIEKTPOCTAHIIi € Iepexil 0 aTOMHUX CTaHLii Manoi
noTy>kHocTi (ACMII) nig mocTayaHHs TENJIOTH [0 MICbKUX TEIJIOBUX MepeX. Y pobOTi JOBeAeHO OLiNIbHICTb
BMKOPHUCTaHHs Terodikauifinoro pexxumy ACMII 1151 TensionocTayaHHs MiCT LIJISIXOM HarpiBaHHSI MEpeXKeBoi
BoaM napoio Bif Typ6iHu TEC. HaBeneHo CHiBBiIHOMIEHHS €JIEKTPUYHOI Ta TEIJIOBOI MOTY>KHOCTi aTOMHO{
TEIJIOEIEKTPOLIEHTpaJIi. I7151 MigBUILIEHHS OTY>KHOCTI TENJIONOCTaYaHHS 3alIPONIOHOBAHO BIOCKOHAJIEHY CXEMY 3
BUKOPUCTAHHSM IIiZlirpiBaya BUCOKOTO TUCKY y IIPOTUTUCKOBOMY PEXKMMI Ta 3 LOTPiBaHHAIM MEpPEXEBOi BOAU
rOCTPOIO Napo1o. PO3riIsHyTO BUOMPAHHS YeProBOCTI BXXUTTS 3aX0/iB Ha Npukiaai Kuesa. [I71s1 3HUKeHHS
c06iBapTOCTi siI,€PHOI €HePrii po3rJIsAaeThes cucTeMa repMeTudHoro oropomkenHs (Cr'0). Y mpoueci excrmyaTaii
IIPOBOJATHCS] BUIIPOOYBAHHS Liiei cucTeMU NPy HAIJIMIIKOBOMY TUCKY B CT'O piBHOMY 0,72 6ap. Y po60Ti CTBOpEeHO
MaTeMaTU4HY MOJI€JIb CUCTEMHU 3 €XKEKTOPOM [J1s1 IPUCKOPEHHS HAarHiTaHHS. BU3Hau€HO KOHCTPYKTHBHI BUMOTHY [0
€XeKTOopa, 0 3abe3neuye MiHiManbHUI Yac HarHitaHHs. KpiMm BUpo6HuULTBaA eHeprii KoskHa SEPY Bupo6isie
Hebe3MevHi pifki Ta TBepAi pamioakTuBHi Bimxonu. Y naHiv po6oTi Bigxoay BU3HAYAIOTHCS SIK [[iHHA BTOPUHHA
€HepreTuyHa CMpOBHHA. 3allpOIIOHOBAHO BUKOPUCTaHHS MOJIEPHI30BaHOI yCTaHOBKHU «I111a3aMOH-3M», g
IIPOMI>KHOTO 0OpO06JIEHHS Pali0aKTUBHUX BiIXOZiB, IIJISIXOM iXHbOI A€CTPYKLIi Mif] [i€l0 BUCOKOTEMIIEPATYPHOTO
IJ1a3MOBOTO (paKkesly, yTBOPIOBAHOTO T€HEPATOPOM IIJIa3MU MOCTIMHOTrO cTpymy [1YH-1, a Takox ii rosioBHi
€KCIIJIyaTaliliHi XapaKTEPUCTUKU. Y 4K IJIa3MOYTBOPIOBAJIbHI ra3y 1J1 yCTAHOBKYU MO>KHA 3aCTOCOBYBAaTH MOBITP4,
a3o0T, aproH, reJjii Ta iHmi rasu. ¥ po6oTi AOCiIPKEHO IlepeBary 3aCTOCyBaHHsI BUCOKOTEMIIEPATyPHOI
I171a3MOXiMiYHOI T€XHOJIOT, [0 POGJIATH 110 TEXHOJIOTIIO, 3 TOUKU 30PY ii €KOJIOTiYHOi 6e3rneKu, mo3a

KOHKYPEHTHOIO.

2. This thesis addresses an important scientific and technical challenge: ensuring the environmental safety and
reliability of decentralized energy generation amidst military and terrorist threats. As the experience of war has
demonstrated, centralized energy generation facilities are attractive targets. The use of renewable energy sources
is complicated by the issue of intermittent supply, which necessitates the availability of flexible, dispatchable
capacity. Such decentralized capacity can be provided by modular co-generation or tri-generation units capable of
operating on natural gas, biomethane, or gases with a methane content of 25-30% (such as biogas). However, the
use of natural gas results in significant carbon dioxide emissions, which contribute to the greenhouse effect. The
role of nuclear energy within the broader energy landscape is defined here through a three-dimensional
classification system based on three criteria: impact on climate change, availability, and supply pattern. Nuclear
energy occupies a unique position as the "foundational source" for virtually all other energy forms, and as the only
non-carbon-emitting source among non-renewable (fossil-fuel-like) energy categories. For constant or gradually
varying energy demands, modern nuclear power reactor units—specifically those utilizing Small Modular Reactors
(SMRs)—represent an effective and environmentally friendly energy solution. These technologies are currently at
the forefront of the development of modern nuclear energy, both in Ukraine and globally. A promising pathway for
decarbonizing the energy sector—currently reliant on thermal power plants—is the transition to small modular
reactors (SMRs) for supplying heat to municipal district heating networks. This study demonstrates the feasibility
of utilizing SMRs in a cogeneration mode to provide heat to cities by heating network water using steam from the
turbine. The ratio of electrical to thermal power output for such a nuclear cogeneration plant is presented. To
increase heat supply capacity, an improved configuration is proposed, incorporating a high-pressure heater
operating in back-pressure mode, supplemented by the reheating of network water using live steam. The
prioritization of implementation measures is examined, using the city of Kyiv as a case study. To reduce the cost of
nuclear energy, the containment system (or hermetic enclosure system) is analyzed. During operation, this system
undergoes testing at an overpressure of 0.72 bar. A mathematical model of the system, incorporating an ejector to
accelerate the pressurization process, has been developed. Design requirements for the ejector—specifically those
ensuring the shortest possible pressurization time—are defined. In addition to energy production, every nuclear



energy facility generates hazardous liquid and solid radioactive waste. In this study, such waste is characterized as
a valuable secondary energy resource. The use of the upgraded "Plasmon-3M" unit for the intermediate processing
of radioactive waste—via destruction using a high-temperature plasma torch generated by the PUN-1DC plasma
generator—is proposed, along with its key operational characteristics. Air, nitrogen, argon, helium, and other gases
can be used as plasma-forming gases for the unit. The study examines the advantages of employing high-
temperature plasma-chemical technology, which, in terms of environmental safety, renders this technology

unrivaled.
Jep>kaBHHHM peecTpaniiiHuii Homep [iP:
IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: EHepreTnka Ta eHeproeeKTUBHICTb

CrpareriyHu# NpioOpUTETHUH HANIPSIM iHHOBaILiHHOI AiSJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEXHOJIOTI! B6ibII YMCTOTO BUPOOHUIITBA TA OXOPOHU HABKOJIMIIHBOTO IIPUPOIHOTO CepeoBuUIna
I'[i,ucyMKH I,r:LOCJIi,IpKeI—Il—lﬂ: Hose BupilleHHs aKTyaJIbHOrO HayKOBOT'O 3aBAAHHS

Iy6sikarii:

¢ Surkov S., Kravchenko V., Korduba 1., Golovchenko A., Butenko O., Tsybytovskyi S., Trach Y. Use of an ejector
to reduce the time of air injection during testing of the containment system at nuclear power plants.
Scientific Review Engineering and Environmental Sciences, Vol. 33, No. 4, 2024. P. 401-418.
https:/ /doi.org /10.22630 /srees.9956 (Scopus, Q3)

e ITuburoschrkuil C. MozeoBaHHS €XKEKTOpa B CUCTEMI BUIIPOOYBAHHSI T€PMETUYHOCT] 00'€KTIB IiIBUIIEHOI
Hebe3reky. BeHTUA1is, OCBiTJIEHHS Ta TeIlora3ornocTadyatss, Burm. 56, 2026. C. 131-152.
https://doi.org/10.32347/2409-2606.2026.56.131-152

¢ Bamenko B., Kopay6a I., Llu6utoBcekuii C. SimepHo-ekosoriyna 6esnexa 36epiraHHs BifpalbOBaHOTO
SlepHOro NajMBa Ta [IOBOKEeHHS 3 HUM. TexHika OyniBHuITBa, No. 41, 2024. P. 128-141.
https://doi.org/10.32347 /tb.2024-41.0415

 Tsybytovskyi S., Tkachenko T. Speeding Up the Tightness Testing of High-Risk Facilities Using the Absolute
Pressure Method. V International Scientific and Practical Conference «Green Construction» 20-21 May 2026,
Kyiv. P. 346-349.
https:/ /www.researchgate.net /publication /407139148 _Materiali_V_Miznarodnoi_naukovo-
prakticnoi_konferencii_Green_Construction_Zelene_budivnictvo_20-21_travna_2026_roku

¢ Bosomkina O.C., Kopgy6a I.B., XKykosa O.I'., Ju6utoscbkuii C.}O. OLiHKa BIIJIMBY iCHYIOUMX CUCTEM
OXOJIOJIKEHHSI aTOMHUMX PEAKTOPiB Ha €KOJIOTiYHY 6€31eKy YKpaiHu B yMOBaxX KJIiMaTUYHUX 3MiH. II
MixHaponHa HayKOBO-TIPAaKTUYHA KOHPepeHLis «3eyeHe 6yniBHULTBO» 13-14 kBiTHS 2023, M. KuiB. c. 427-431.
https:/ /www.knuba.edu.ua/wp-content /uploads /2023 /04 /materialy-konferencziyi_ zelene-
budivnycztvo_2023.pdf

¢ Kravchenko V., Kozlov I., Vashchenko V., Korduba I., Overchenko A., Tsybytovskyi S. Increasing the Efficiency
and Level of Environmental Safety of Pro-Environmental City Heat Supply Technologies by Low Power
Nuclear Plants. World Journal of Nuclear Science and Technology, Vol. 14, No. 2, 2024. P. 107-117.
https://doi.org/10.4236 /wjnst.2024.142006

 Vashchenko V., Korduba I., Nancy Mahmoud Al Saeed Hafez, Nehoda N., Tsybytovskyi S. Engineering and
Physical Bases of Development and Creation of Plasmochemical Reactors for Mobile Facilities for Medical
Waste Disposal. Open Journal of Ecology. Vol. 14, N29, 2024. Article No. 37. P. 651-662.
https://doi.org/10.4236 / 0je.2024.149037

¢ Vashchenko V., Korduba I, al Saeed Hafez N.M., Nehoda N., Tsybytovskyi S., Trach Y. Engineering and
physical bases and environmental safety of plasmochemical disposal of hazardous medical waste. Acta
Scientiarum Polonorum. Architectura. Vol. 24, 2025. P. 16-27. https:/ /doi.org /10.22630 /ASPA.2025.24.2

HayKOBa (HayKOBO—TeXHi‘{Ha) Hpo,quuiﬂ: TE€XHOJIOTii; METOIU, TeOpii, rinoresu



ComniasibHO-€KOHOMIYHA CHPSIMOBAHICTb: NOJINIIEHHS CTaHy HABKOJIMIIHBOTO CEPEIOBUIIA; EKOHOMisl
€Hepropecypcis; NOJINIIEHHS IKOCTi )KUTTS Ta 3[0POB'st HaCeJIeHHs, €(PeKTUBHOCTI 1iarHOCTUKU Ta JIiKyBaHHS

XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAaYKOBHMH TeMaMH: 01170003297 0123U104372

VI. BizomocTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. TkadyeHko TeTssHa MukosaiBHa

2. Tetiana M. Tkachenko

KBasigikamis: n. 1. u., npodecop, 21.06.01

InenTudikarop ORCID ID: 0000-0003-2105-5951

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57203135001;
https:/ /www.webofscience.com /wos/author /record /R-9827-2019;
https://scholar.google.com.ua/citations?user=Us2BPNKAAAAJ

IIoBHe HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOM: KuiBChKuil HALLiOHAIBHUIA yHiBepcUTeT OYy[iBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoO KeHHS: npocrnekT [losiTpsuux cui, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiLifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Cyxony6 Ipuna OneriBHa

2. Iryna O. Sukhodub

KBasigikanis: k.r.u., no,, 05.14.06

InenTudikarop ORCID ID: 0000-0002-5895-1306

JoparkoBa iHdopmanist: https://www.scopus.com/authid /detail.uri?authorld=57140834000);
https:/ /www.webofscience.com /wos /author /record /1140660

IloBHE HaliMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”



Kopg 3a €IPIIOY: 02070921

Micueanaxo,r.pxeﬂml: npocnekT Bepecrericekuii, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. llerimanoBa OsieHa BitasiiBHa

2. Olena Shelimanova

KBasigikamis: . . u., gou., 05.14.06
InenTudikarop ORCID ID: 0000-0002-3321-1651

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57426224900;
https:/ /www.webofscience.com /wos /author /record /14357203

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuit yHiBepcuTeT 6iopecypcis i

IPUPOJOKOPUCTYBAHH YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, Kuis, 03041, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

BiacHe IIpisBuie Im'sa I1o-6aThKOBI:

1. Ilpuiimak Onekcanzgp BikropoBuy

2. Oleksandr V. Pryimak

KBasigikamis: 1.1, npodpecop, 05.18.19
Inentudikarop ORCID ID: 0000-0002-3081-6057

JoparkoBa iHpopmamist: https://www.scopus.com/authid /detail.uri?authorld=58699637500;
https:/ /www.webofscience.com /wos /author /record /27235903

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: KuiBChKuil HALliOHAbHUI YHIBEPCUTET GY/[iBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHs: npocnekT [Tositpauux cui, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKU YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Konosasmok Bikropist AHaTosiiBHa

2. Viktoriia A. Konovaliuk

KBasigikanis: . . 1., gow., 05.26.01

ImenTudikarop ORCID ID: 0000-0001-5115-7188

HoparkoBa iHpopmamwist: https://scholar.google.com/citations?user=8WISvm8AAAAJ;

https:/ /www.scopus.com /authid /detail.uri?authorld=58564550000;
https: / /www.webofscience.com /wos /author /record /74482007

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKUiT HAI[lOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3Haxoa>KeHHS: npocnekT [Tositpsauux cuin, Kuis, 03037, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHicrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
ByacHe IlpizBuie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

['1imBa BanenTu AHaTosiioBUY

['nuBa BasmeHTu AHATOJIIMOBUY

Hn6urtoecekuit Cepriit I0pifioBuy

FOpuenko TetsiHa AHaToOJiiBHA

Opuenko TersiHa AHaToJIiBHA



