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Pedepar:

1. AkTyasnbHiCTb. JJOCHIIKyIOUN PyX TEXHOJIOTIYHOTO NPOLECY 3 IUTAaHb BIOCKOHAJIEHHS €JIEKTPOTEXHIYHUX CUCTEM
TOILO, 3aJINIIAETHCS BiIKPUTUM ITPOOGIeMaTHKA TIOKEKHOI 6e3I1eKH, SIKa MiCTUTb B cO6i Cepiio3Hy 3arpoay.
PosranyskeHi KabesbHi Mepesxi He JIMIIe CTBOPIOIOTh 3HaYHe NI0’Ke’KHe HaBaHTaKeHHS], a ¥ CIIPUSIIOTh [IOIKUPEHHIO
BOTHIO MK Oy[IiBJISIMU Ta CIIOPYAAaMHU, 3arPOKYI0YM BUHMKHEHHS aBapiiHOro CTaHy TEXHOJIOTIYHOrO IPoLiecy
€HepreTUYHUX MiANprueMCTB. PO3B'13aHHS aKTyaylbHOI IPO6IeMU BILUIMBY F€OMETPUYHUX IAPAMETPiB BEPTUKATbHUX
KabeJIbHUX TYHEJIiB aTOMHUX €JIEKTPOCTAHIIi}, IT0>Ke>KHOT0 HaBaHTaXEHHS, IIPOTUIIOXKEXKHUX ITEPEIIKO], Ta BIIJIUBY
HasIBHOI OMCTEM IIO>KEXKOraniHHS Ha BOTHECTIMKICTb OyliBeJIbHUX OrOPOMIKYIOUMX KOHCTPYKLiN. HegocTaTHs ouiHKa,
CTBOPIOE PU3MKU MTOXKEXKHOI 6€31€KM B PO3Pi3i eBaKyallii Ilofeil Ta IPOBEIEHHIO aBapiiHO-PSITYBaJIbHUX Ta
oriepaTUBHUX POGIT 3 JiKBifanii HaciaKiB Hap3BMYANHOI cuTyanii (Haa3BUYarHoi oaii), ToAi K 3aBUILEHi

KoedilieHTH 3aracy MOXyTb IIPU3BECTU JO HEOOI PYHTOBAaHMX BUTPAT. BpaxyBaHHSs peatiil CbOrOZieHHS J03BOJIsIE



ONTUMI3yBaTU BUTPATHU Ha OYAiBHUITBO, 3MEHINYI0UM iX Ha 1,5-2%. Bce Bullle BUKIaieHe TI0Ka3y€e aKTyalbHiCTh
3a7a4i pO3KPUTTS 3aKOHOMiIPHOCTEN 3aJIEXKHOCTEN MMapaMeTPiB TEMIIEPATYPHUX PEXKUMIB ITOXKEXK] y BEPTUKAJIBHUX
KabeJIbHUX TYHEJISX Bif] IXHiX KOHCTPYKTUBHUX XapaKT€PUCTUK OCKIJIbKY 1ie J03BOJIsl€ HAOIU3UTH PO3PAXYHKOBI
TEeMIIEPATyPHi PeXKMMU MOXKEX 3 1J1s1 OLiHIOBAaHHS BOTHECTIMKOCTI KOHCTPYKIiM BEPTUKAJIbHUX KaOeJIbHUX TYHEJIIB
IO peaJIbHUX PEKMMIB NOKeX. OO'€KT LOCTiIKEHHS — TEIJIOBI IPOLIECH, SIKi BinOyBalOThCS Y BEPTUKAJIbHAX
KabeJIbHUX TYHEeJISIX aTOMHUX €JIEKTPUYHUX CTaHIIiSIX B YMOBax [10XKeX, HabJIMXeHUX [0 peanbHux. [Ipegmer
IOCJiIKEHHS — BIUIMB KOHCTPYKTUBHUX NTapaMETPiB Ta [10XXEXXHOI0 HAaBaHTaKE€HHsI KabeJIbHUX TyHeJIiB Ha
BOTHECTIVKICTb iXHiX OrOpOpKyBaIbHUX OYyZiBEIbHUX KOHCTPYKLiNA. MeTa DOCHiIKEHHS — PO3KPUTTS
3aKOHOMIpHOCTE 3aJIeXKHOCTel IIapamMeTpiB TeMIIepaTyPHUX PEXUMIB I10KeX y BepTUKAJIbHUX KabeJbHUX TyHEeJIsIX
Bifl iX KOHCTPYKTHMBHUX OCOOJIMBOCTE Ta II0’KEKHOTO HABAaHTA)KEHHS, IK HAYKOBOTO MiAIPYHTS IO0A0
YIOCKOHAJIEHHSI METOMiB PO3PaxyHKOBOTO OLIiHIOBAHHSI BOTHECTIMKOCTi OrOPOPKyBaJIbHMX KOHCTPYKLil KabeJbHUX
TYHEJIiB B yMOBax peajibHUX MOXEX, 1[0 BUHUKAIOTh B HUX. [1JIs1 JOCATHEHHS I0CTaBIeHoi MeTU O0ysii c(OPMOBaHi
HaCTyIHi 3aBaaHH4: 1. [IpoaHanidyBaTy Cy4acHi METOIY OL[iHIOBAaHHSI BOTHECTIMKOCTI OrOPOIKYBaJIbHUX
KOHCTPYKIIi¥l BEpTUKaJIbHUX KabeJbHUX TYHEJiB aTOMHUX €JIEKTPOCTAHIIiN 32 YMOBY BPaxXyBaHHsI ixHiX
KOHCTPYKTUBHUX OCOOJIMBOCTEN Ta [OKEXXHOTO HABAHTAKEHHS [1PpY OOy IyBaHHI MaTeMaTUYHUX MOJeJen
BiATIOBITHUX TEMIIEPATyPHUX PEXKUMIB r1oxkexi; 2. O6IpyHTYBaTh MaTeMaTUYHI MOIeJli TeIJIOMacoIepeHocy Mpu
IIOXKEXi Y BEPTUKAIbHUX KaOeJIbHUX TYHEJSIX aTOMHUX €JIEKTPOCTAHIiH 110 BPaXOBYIOTh iXHi KOHCTPYKTUBHI
0COOJIMBOCTI Ta HasIBHE [IOXKEXKHE HABAaHTAXKEHHSI HA OCHOBI 3aCTOCYBaHHS YACJIOBUAX METOIiB KOMITIOTEPHOI ra3o
rizpoguHamiky; 3. Po3pobuTty METOOUKY i IPOBECTU €KCIIEPUMEHTAJIbHI JOCIiIKEHHS TEMIIEPATYPHOTO PEXUMY Y
BEpPTUKAILHOMY KabeJIbHOMY TyHeJli aTOMHOI eJIeKTPOCTaHIIii TPy BpaxyBaHHI peasbHOro MOXKEXKHOI0
HaBaHTaXEHHS. BUBUMTU aJleKBaTHICTb €KCIIEPUMEHTAIbHUX Ta PO3PAXyHKOBUX JAHMX 32 JOIIOMOIOI0
CTaTUCTUYHUX KPUTEPIiB JOCTOBIPHOCTI CTATUCTUYHUX TilIOTE3 [IPU MOPIBHSAIBHOMY aHaJli3i pO3paxyHKOBUX Ta
€KCIIEPUMEHTAJIbHUX NaHuX; 4. [IpoBeCTU YMCIIOBI €KCIIEPUMEHTH IOA0 BUBYEHHS TEMIIEPATYPHUX PEXXUMIB Y
BEPTUKAIbHUX KabeJIbHUX TYHEJISIX 3 Pi3HMMU KOHCTPYKTUBHUMU XapaKTePHUCTUKAMU, TOKEXKHUM HaBaHTAKEHHSIM,
Ta HAsSIBHUX CHUCTEM I10XKEKOTraCiHHSI Ha OCHOBI YOI'0 BUSIBUTH 3aKOHOMIPHOCTI 3aJIEXKHOCTI [1apaMeTpiB
TEMIIEPATYPHOTO PEKMMY TOXKEXi BiJl JaHUX XapaKTEPUCTUK. 5. PO3poOUTH pO3paXyHKOBY METOJUKY OLIiHIOBAaHHS
BOTHECTIMKOCTI 3aJ1i300€ TOHHUX OTOPOPKYBaJIbHUX KOHCTPYKLil BEPTUKAIbHUX KabebHUX TYHEJiB aTOMHUX
€JIEKTPOCTaHLIi! 3 BUKOPHUCTAHHSIM BUSIBJIEHUX 3aKOHOMIPHOCTEN 3aJ1€’KHOCTI NapaMeTpiB TEMIIEPATYPHUX PEKUMIB

IOJKEX BI,IL KOHCTPYKTUBHUX XdPAKTEPUCTUK KabeJIbHUX TYHeJIiB i MOKEe>KHOT'O HaBaHTaKEeHHS.

2. Relevance. While studying the movement of the technological process on the issues of improving electrical
systems, etc., the issue of fire safety remains open, which contains a serious threat. Extensive cable networks not
only create a significant fire load, but also contribute to the spread of fire between buildings and structures,
threatening the emergence of an emergency state of the technological process of energy enterprises. Solving the
current problem of the influence of the geometric parameters of vertical cable tunnels of nuclear power plants,
fire load, fire barriers and the influence of the existing fire extinguishing system on the fire resistance of building
enclosing structures. Insufficient assessment creates fire safety risks in terms of evacuating people and conducting
emergency rescue and operational work to eliminate the consequences of an emergency situation (emergency
event), while overestimated safety factors can lead to unjustified costs. Taking into account the realities of today
allows you to optimize construction costs, reducing them by 1.5-2%. All of the above shows the relevance of the
task of revealing the patterns of dependence of the parameters of the temperature regimes of fires in vertical cable
tunnels on their design characteristics, since this allows us to approximate the calculated temperature regimes of
fires 3 for assessing the fire resistance of structures of vertical cable tunnels to real fire regimes. The object of the
study is thermal processes that occur in vertical cable tunnels of nuclear power plants under fire conditions close
to real ones. The subject of the study is the influence of the design parameters and fire load of cable tunnels on the
fire resistance of their enclosing building structures. The purpose of the study is to reveal the patterns of
dependence of the parameters of the temperature regimes of fires in vertical cable tunnels on their design
features and fire load, as a scientific basis for improving the methods of calculating the fire resistance assessment
of enclosing structures of cable tunnels under real fires that occur in them. To achieve the goal, the following tasks



were formulated: 1. To analyze modern methods for assessing the fire resistance of enclosing structures of vertical
cable tunnels of nuclear power plants, taking into account their design features and fire load when building
mathematical models of the corresponding temperature regimes of fire; 2. To substantiate mathematical models of
heat and mass transfer during a fire in vertical cable tunnels of nuclear power plants that take into account their
design features and the existing fire load based on the application of numerical methods of computer gas
hydrodynamics; 3. To develop a methodology and conduct experimental studies of the temperature regime in a
vertical cable tunnel of a nuclear power plant, taking into account the real fire load. To study the adequacy of
experimental and calculated data using statistical criteria for the reliability of statistical hypotheses in a
comparative analysis of calculated and experimental data; 4. Conduct numerical experiments to study temperature
regimes in vertical cable tunnels with different design characteristics, fire load, and existing fire extinguishing
systems, based on which to identify patterns of dependence of the parameters of the temperature regime of fire
on these characteristics. 5. Develop a calculation method for assessing the fire resistance of reinforced concrete
enclosing structures of vertical cable tunnels of nuclear power plants using the identified patterns of dependence
of the parameters of the temperature regime of fires on the design characteristics of cable tunnels and fire load.
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