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Pedepar:

1. 3anIpONOHOBAHO, TEOPETUYHO OOI'PYHTOBAHO Ta NOCiIKEHO BUPILlIE€HHS HAyKOBO-TEXHIYHOI TPO6IEMHU PO3POOKU
IIPMHLMIIOBO HOBOTO HAYKOBOTO MiXOAY IO IIPOEKTYBAaHHS €JIEMEHTIB CYZEH i IIJIaByYMX CIIOPYL, AJIs1
pazioakTUBHUX BaHTaxXiB (PAB), B OCHOBY SIKOTO IOKJIaJIeHO JOTPUMAaHHS YMOB TEIJIOBOI 6€3I1eKU Ta TEOPilo
3aXMCTy KOHCTPYKLiN HA OCHOBI (i3MKO-XiMiYHUX [TPOLIECIB CTBOPEHHSI HOBUX KOMIIO3ULIiH 3 TI0JIi- Ta
YJIBTPAIUCIIEPCHOIO CTPYKTYPOIO LUISIXOM IO€IHAHHS CKIISIHUX MiKpocdep i MOPOLIKiB 3 METaJlaMi METOJAMU

CITiKaHHS Ta eJIEKTPOIYroBOT0 HalluJIeHHS. TeopeTHYHO OOIPYHTOBAHO Ta €KCIIEPUMEHTAJIBHO IiATBEPIKEHO



MOXJIMBICTb CIIIKaHHS IOPOXKHIX CKISIHUX Mikpocep cuctemn Na20OnB2030SiO2 3 nopomkamu amominito. Haykosi
OCHOBH CTBOPEHHS HOBUX KOMIIO3UILill 'PYHTYIOTCSI HA BCTAHOBJIEHNUX 3aKOHOMIPHOCTSIX Tepe6yBaHHS CKIISTHUX
Mikpocdep i nopouikiB cucrem Na20OnoB2030SiO2, Na20oCaOnSiO2, K20oPbOrnSiO2 y amop(pHOMY Ta KpUCTalIiYHOMY
CTaHax 3 HAaCTyNNHUM (OPMYBaHHSIM I10Jli- TA YJIbTPAAUCIIEPCHOI CTPYKTYPU Ta €(PEKTOM «MeTasli3allii» CKISHUX
BKJIIOYEHD, IO CIIPUATHMME MiIBUIIEHHIO PEHTTEHO3aXCHUX BJIACTUBOCTEN. JIOCIIiIPKEHO BILJIMB CKJISTHUX BKJIIOUEHb
Ha pafialifiHy CTilKiCTh B yMOBax O-BUINIpOMiHIOBaHb Co60, MillHiCHI, Ter1odiznyHi, nemndipyBabHi BIaCTUBOCTI
eJIeKTpoayroBux NokpurTis i3 CB-08T2C i CB-AMTS, 1110 € NiAIPYHTSIM [1J151 KOHLENTYalbHUX [10JI0KEHD MiJBUILLEHHS
KOMIIJIEKCHOTO 3aXUCTY GJIOKIB i MOZYJIiB CYZI€H Ta MJIABy4UX CIOpYy. AJ1s1 PAB. PO3BMHYTO METOJ, OL[iHIOBAHHS
TEXHIYHOTO CTaHy CYJHOBUX KOMIIO3UTHUX KOHCTPYKLIiM: [10TJINGJIEHO CUCTEMY ITOKa3HUKIB SIKOCTi, pO3p06yIeHO
HOBY iHQOPMaLiliHO-TIONIYKOBY CUCTEMY Ta BCTAHOBJIEHO B3a€MO3B'SI30K MiXX IPOEKTHUMHU, TEXHOJIOTIYHUMU i
eKCIulyaTaliiHMMU (PakTOpaMu. 3a IOIOMOTOI0 3aCTOCYBAHHS PO3p0O06JIEHUX MaTepiasiB Ta IOKPUTTIB
YIOCKOHAJIEHO KOHCTPYKIIiI0 MOAYJIs 6i0JI0TiYHOrO 3aXUCTY, 10 Aa€ 3MOoTy Ha 10 % 3HU3WUTH HOTO Macy; NOCJIiIKeHO
HaNpy>XeHO-1e(pOPMOBaHUI CTaH IIAPyBaTUX MaHEJIEN B yMOBaX KOPOTKOYACHUX TEMIIEPATyPHUX HABAHTAXKEHb Y
BUIIAJIKax aBapiflHUX CUTYallill TPaHCIIOPTYBaHHS CEPEAHbO- i BUCOKOAKTUBHUX PAB; po3p06s1€HO HOBY aHAIITUYHY
Mogesb GYyHKLIOHYBaHHS Cy[HA 3 TOOYL0BOIO iH(POPMaLIIMHOI CUCTEMU 3aBaHTAXXEHOCTI. HayKoBO OGIPYHTOBAHO Ta
3aIIPOIIOHOBAHO HOBUH MiTXif, 1O MPOEKTYBaHHS eJIEeMEHTIB 610JI0TiYHOr0 3aXUCTy IJIaByYUX CIIOPYZ, OJIs1 YOTO
Brepiuie chopMyJIbOBAHO i pO3B’sI3aHO Y TPUBUMIPHIi CIIPSIKEHiN TOCTAaHOBLi Ha IPUKJIAJi CyAHOBOI IUCTEPHU 3
6araTomapoBOIO CTIHKOIO CTalliOHapHY 3a7a4y PO TEIJIOBUI CTaH Y BAHTAKHIN 30Hi, 110 1a€ 3MOTYy OTPUMYyBaTH
iHdopmallio Npo posnoAisn TeMIepaTyp Ta UUPKYJIALI0 NOBITPs i 06MpaTi palioHaabHy KOHCTPYKIiO 6JI0KiB 32
0OME>XEHHSIMU MTOTY>KHOCTI OCTaTOYHOT'O TeloBuAineHHs: PAB. Po3po6seHo TexHOJIOriYHi Mpono3ulLiii oo
PEMOHTHUX Ta €KCIIyaTallilHUX 3aX0[iB, BIPOBAI)K€HHSI KOHCTPYKTUBHUX PillleHb 3 BUKOPUCTAaHHSIM HOBUX
Marepiasis i TOKPUTTIB. [IpoaHani3oBaHO iHHOBALiIHY IPUBA0OJIMBICTh T BU3HAYEHO €KOHOMIYHY €(PEKTHUBHICTh

PO3POO6OK.

2. The solution of the scientific and technical problem of development of fundamentally new scientific approach to
the design of elements of vessels and floating facilities for radioactive cargoes has been proposed, theoretically
substantiated and researched. It is based on compliance with conditions of thermal safety and the theory of
protection of constructions on the basis of physical and chemical processes of creation of new compositions with
poly- and ultra-dispersed structure by combining glass microspheres and metal powders with the use of sintering
and electric-arc spraying methods. The possibility of sintering the hollow glass microspheres of the
Na20oB203oSiO2 system with powder and aluminum powder has been theoretically substantiated and
experimentally confirmed. It extends the physical and chemical representations of sintering of sodium-silicate
microspheres and it has been tested on sintering with bronze and babbit powders. Creation of new compositions is
based on the established regularities of glass microspheres and powders of Na2OoB203nSiO2, Na20nCaOwnSiO2,
K20oPbOwSiO2 systems staying in amorphous and crystalline states with the subsequent formation of poly- and
ultra-dispersed structure with the effect of “metallization” of glass inclusions, which will promote the increase of
X-ray protective properties. The influence of glass inclusions on radiation stability in conditions of o-radiation of
Co60, strength, thermophysical, damping properties of electric-arc coatings on the basis of Sv-08G2S and Sv-
AMg5 have been investigated and laid the foundation of development of conceptual provisions for increasing the
complex protection of blocks and modules of vessels and floating facilities for radioactive wastes. New scientific
and methodical principles for assessing of technical condition of composite vessel constructions have been
developed: the classification of design, technological and operational defects has been made according to the
specified indicators of materials damage; the connection between design, technological, and operational factors
has been established with the help of cause-effect diagrams and cognitive models. The design of the biological
protection module has been improved by rationally replacing of the traditional two-sided facing by stainless steel
with a one-sided sheet of carbon steel with metal-glass protective layer in form of glass-aluminum sintered tiles or
metal-glass electric-arc coating, which makes it possible to reduce its mass by 10%; the stress-strain state of
layered panels in conditions of short-term temperature loads in cases of emergency situations during the
transportation of medium and high-level radioactive wastes has been investigated; a new analytical model of vessel



operation based on the informational model of loading with algorithmization of cargo operations according to the
conditions of strength has been developed. Scientifically substantiated and proposed a new approach to designing
of elements of biological protection of floating facilities, which are intended for the storage of radioactive wastes
with residual heat release, which is a simulation of design situation from the positions of limitation of the power of
residual heat release and allows obtaining information about the temperature distribution and air circulation in the
cargo are; for this was first formulated and solved the stationary problem of thermal state in a three-dimensional
conjugate formulation; as example a vessel tank with a multilayered wall has been taken. The technological offers
for repair and operational measures, introduction of constructive decisions with the use of new materials and
coatings have been developed; the innovative attractiveness has been analyzed and the economic efficiency of
developments has been determined.
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