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Ha3sBa eramny: J[ocnifkeHHS BIJIMBY BUTOPSIHHSI IPOAYKTIB SIEPHOTO MOy Ha IIOTYXKHICTb PEakTopa 3 XBUJIEIO
s1epHOro ropiHHs. PO3paxyHOK MIBUAKOCTI 3apOIPKEHHSI KPUCTAJIIYHOI a3y B CKIIi, 10 BUKOPUCTOBYETHCS 1151
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dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToiB peryaoBaHHs NOTY>KHOCTI IIEPCIIEKTUBHOIO MIBUIKOTO PEAKTOPa 3 XBUJIEIO SII€PHOT0 FOPiHHS Ta

MOJIEJIIOBAaHHS MaTepiailiB AJ1sl SAEPHOI €HEPreTUKYU HACTYITHOTO ITOKOJIIHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of power control methods for the perspective fast reactor with a wave of nuclear burning and
modeling of materials for nuclear power of the next generation

Pedepar yKpaiHCBKOIO:

1. 3a IOonIOMOro00 KOMITIOTEPHOI Iporpamy, 1o 6ysa po3pobseHa Ha JaHOMY eTarli IIPOeKTY i J03BoJIsie
PO3paxoByBaTU PiBHSIHHS TPAHCMYyTaLii HYKJIiZiB Mif] BIVINBOM 3MiHHOTO HEMTPOHHOIO IIOTOKY, 6YJI0 IPOBEJEHO
IOOCJIiIKEHHS 3aJIEXKHOCTI Bif HEUTPOHHOTO (JII0EHCY yCEPEIHEHOro MiKpOCKoMNiYHOro nepepisy (YMII)
3aXOIJIEHHS HEUTPOHIB IPOAYKTAMU MOy SAE€PHOr0 NajvBa y LIBUIKOMY PEAKTOPI 3 XBUJIEIO SII€PHOTO FOPiHHS
napameTtpu. JJocaimkenHs spuma XAT y naniit po60Ti MpoBOAMIOCS 32 AOMOMOTOI0 OPUTiHATBHOTO KOMITIOTEPHOTO
kogy FANTENS-2D, sikuit 6ys10 Mmoan@ikoBaHo 1151 BpaxyBaHHS 3MiHKA YMIT IpoAyKTiB ofiny 3 piBHEM BUTOPSIHHS
nanusa. bynu nposegeHi po3paxyHky pyxy XSI' mpu ofHil 3afaHill HOTY>KHOCTI (SIKa BCTAHOBJIIOETHCSL LIIJISIXOM
3MiHM KOHILIEHTpallii noranrHaya HelTpoHiB Ta-181y pazianpHOMY Bif6uBadyi) 3 ypaxyBaHHs 3anexxHocTi YMII Bif,
piBHS BUTOpSIHHSA NanuBa Ta 6e3 Hei. [TokasaHo, mo BpaxyBaHHs 3MiHu YMII npoaykTiB noginy y peakropi 3 XAT'
IIPU3BOJUTH 10 HEOOXiTHOCTI 30ibIIEHHS KiJIbKOCTI ITOIJIMHAYa HEUTPOHIB, SIKMI HEOOXiAHO NoNaTh Y patiajibHUN
BiZI6MBa4 HEMTPOHIB [J1s1 IOHUKEHHSI IOTYXKHOCT] i 3a6e3neyeHHs 3a7aHoro ii piBHs. 2. Ciupaioynch Ha
eKCIIepUMEHTaJIbHI JOCiIKEeHHS 1J151 MOZesIbHOTo ckia 5Ba0-8SiO2 (B5S8) po3paxoBaHa MBUKICTb 3apPOIKEHHS i
POCTY KPUCTAJIIB B 3QJIEXXHOCTI BiJi CTYIIEHS CTPYKTYPHOI pesakcaiii ta remrneparypu. [lokasaHo, o penakcanito
ckJia Ta ii 3MiHy 3 TeMIlepaTypolo HeOOXiJHO BpaxOByBaTH [1pY BU3HAUYE€HHI MOXJIMBOCTI i MIBUIKOCTI KpUcTasizaLiii
ckiia gJ1s1 BAB. TTokasaHo, 110 cTeKJa 3 BUCOKOIO MIBUJIKICTIO KpUCTaizallii, Ik CTeXiOMeTpUYHUI CUJliKat 6apiio
B5S8, MOXXYyTb He JOCSTTU OCTaTOYHOTO CTALliOHAPHOTO CTAHY 3aPOKEHHS KPUCTAJIB [IPU TEMIIepaTypax HIK4e
TEMIIepaTypH CKJIYBaHHS, a IOBHICTIO KPUCTAJi3yBaTUC paHile. [IokazaHo Tako, 10 ypaxyBaHHs peJakcalii 3a
IOTIOMOTOI0 OJHOTO NapaMeTpa J03B0oJIsie B paMKax KJIaCMYHOi Teopii Hyksealii OTpuMaTy OAHOYACHO 00'€MHY

YaCcTKy KpucTasizalii, MIBUIKICTh POCTY KPUCTANIYHOI (a3u i cepeiHiil po3Mip KPUCTAIIB.

Pedepar aHIJIiHCBKOIO:

1. We developed a computer program that calculates the equation of nuclide transmutation under the influence of
a variable neutron flux to study the dependence of the averaged microscopic cross section (AMCS) of fast neutron
capture by nuclear fission products on the neutron fluence in a nuclear burning wave (NBW) reactor. The linear
dependence of AMCS on the neutron fluence was found and its parameters were determined. The study of the
NBW phenomenon in this work was performed using the original FANTENS-2D computer code, which was
modified to take into account the change of AMCS of the fission products with the level of fuel burnout. We made
calculations of the NBW motion at a given power (which is set by ajusting the concentration of the Ta-181 neutron
absorber in the radial reflector), both taking into account the AMCS dependence on the level of fuel burnout and
neglecting it. It is shown that the change of AMCS of the fission products demands the increase of the amount of
neutron absorber, which must be added to the radial neutron reflector to stabilize the NBW reactor power at a
given level. 2. Based on the experimental data for the 5Ba0O-8SiO2 (B5S8) model glass, the rate of crystal nucleation
and growth was calculated as a function of the degree of structural relaxation and temperature. It is shown that
glass relaxation and its temperature dependence must be taken into account when determining the possibility and
rate of crystallization in glasses used for RAW vitrification. We demonstrate that glasses with a high crystallization
rate, such as stoichiometric barium silicate B5S8, may not reach the final steady state of crystal nucleation at



temperatures below the glass transition threshold, but may fully crystallize earlier. Taking into account the
relaxation by one parameter within the classical nucleation theory allows to derive the crystalline phase volume
fraction, its growth rate and the average crystal size.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Moie/ioBaHHSI BIUIMBY BUTOPSIHHS [POJIYKTIB SI€PHOTO MOy Ha OTYXHICTb

peakTopa 3 XBUJIEIO SIIePHOTO TOPiHHS.

Ha3zpa HTII anrsiicbKo10: Modelling of the nuclear fission product burnout effect on the power of the

nuclear burning wave reactor.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: K 73.10.0 JlocigkeHHs Ta pO3pOGKM B ratysi MPUPOAHUYMK T TEXHIYHUX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3a nonomoroio crenjansHo po3po61eHoi KOMITIOTEPHOI IIPOrpaMy BUSIBJIEHA JIiHITHA 3aJ1EXKHICTD Bify
HEUTPOHHOTO (JIIOEHCY yCEPEIHEHOro MiKpOCKOMiYHOro nepepisy (YMII) 3axonieHHsl HEUTPOHIB MPOAYKTaMU
NOJIisly SIePHOTO NajauBa y IBUAKOMY PEaKTOpi 3 XBUJIEIO siiepHoro ropinus (XSI), spepHoMy peakTopi 3
IIpUPOJHO BiacTuBOIO (inherent) 6e3nexoro. Po3paxyHku pyxy XSAI' mokasany, 10 ypaxyBaHHSI OTPUMaHO]
3aJ1€3KHOCTI TPU3BOAUTH 10 HEOOXiTHOCTI 36i/1bII€HHS KiJIbKOCTI ITOT/IMHAYa HENUTPOHIB /17151 3a6e3neyeHHs 33/1aHOTO
PiBHS IOTY>KHOCTI peakTopa. OTpMMaHi pe3ysbTaTy 6yayTh BpaXOBaHi IpY MOAANBIINX PO3PAXYHKAX PiZHUX

BapiaHTiB KoMIo3uliii peakropa 3 XTI

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
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