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1. KepyBaHH$ NOTYKHICTIO IEPCIIEKTUBHOTO WIBUIKOTO PEAKTOPA, 10 IPALIIOE B CAMOITIATPUMHOMY DEKMMIi XBUJIi
SIEPHOr0 TOPiHHA

2. Power control of the perspective fast reactor that works in the self sustained nuclear burning wave mode

Pedepar:

1. lucepranis npucBa4eHa TEOPETUIYHOMY JOCIIIIPKEHHIO MOKIJIMBOCTI KEPYBAHHS MTOTYKHICTIO [T€PCIEKTUBHOTO
LIBUAKOIO PEAKTOPA, 10 MPALI0€ B CAMOMIIATPUMHOMY PEKUMI XBUJII IIE€PHOTO F'OPiHHA, 3a JOIIOMOIOI0 3MiHM
e(eKTUBHOCTI pajliaJIbHOTO BifdUBaya HEUTPOHIB. JJOCiIKEHHS TPOBOAUIIOCS LIJISIXOM MOJIETIOBAaHHS
PO3IIOBCIOJIKEHHS XBUJIi SIEPHOTO TOPiHHS B3[,0BX aKCiaJIbHOTO HAINPSMKY LUJIHAPUYHOTO PEAKTOPA 3 METAJIEBUM
nanuBoM U Pu nukiy ta Pb Bi eBTEKTUYHUM CTOIIOM Y SIKOCTi TEIJIOHOCIS Ta pajiiajbHOro BifibriBaya HENTPOHIB.
JJ1 MOZe/II0BaHHS HEUTPOH sIEPHUX NIPOLIECIB Y TAKOMY PEAKTOPi BUKOPUCTOBYBABCA LETEPMIHICTCbKUIA MiTXif,
3aCHOBAHUI Ha YMCJIOBOMY PO3B’SI3aHHI 3a7ja4i TPAaHCIIOPTY HEUTPOHIB Yy MYJIbTUILIKYIOUOMY CE€pPeIOBUILL,
i30TOIMHMI CKJIaJl IKOTO 6€3MePEPBHO 3MiHIOETHCS CAMOY3TO/IKEHUM CIIOCOOOM 32 PAXyHOK SIZIEPHUX [1€PETBOPEHD
3TiIHO 3 BiAOBITHUMMU PiBHSHHSIMU BUTOPSIHHS NAIMBHUX HYKJIiiB. MaremaTu4Ha MOJeJb MiCcTUIa y cobi cucteMy
HeCTaliOHapHUX HeJliHITHUX piBHSHb IUQY3ii HEUTPOHIB y pEAKTOPHOMY CE€PEeLOBUIIL, PIBHSIHb BUTOPSIHHS

KOMIIOHEHTIB NaJIuBa Ta PiBHSIHD S0E€PHOI KIHETUKU [1J151 ITONIEPEHUKIB 3aMi3HINMX HEUTPOHIB 3 BUKOPUCTAHHIM



6araTorpyrnoBUX SI€PHUX KOHCTAHT (HAbIVKeHHs 26 eHepreTUYHUX IPYIT) [AJ1s1 ypaxyBaHHSI 3aJ1€5KHOCTI
BiZIIOBiAHUX Nepepi3iB Bif eHeprii HEUTPOHIB.

2. The thesis deals with the theoretical study of the possibility of the power control of the perspective fast reactor
that works in the self sustained mode of the nuclear burning wave (NBW). In our study the power is controlled by
means of the radial neutron reflector. The study was conducted by simulating the nuclear burning wave
propagation along the axial direction of the cylindrical reactor with U Pu fuel cycle and Pb Bi eutectics as coolant
and radial neutron reflector. The deterministic approach based on the numerical solution of the problem of the
neutron transport in the multiplication medium, with constantly changing isotope composition, was used for
simulation of the nucleus neutron processes in such reactor. The isotope composition is changing self consistently
due to the nuclear transmutations, according to the corresponding equations of the fuel elements burnup. The
mathematical model consisted of the set of non stationary non linear diffusion of neutrons in the reactor medium
equations, the fuel elements burnup equations and the nuclear kinetics of the delayed neutron precursor
equations while using multigroup nuclear constants (26 energy group approximation) to account for energy
dependence of the according cross sections.
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