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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. Po3po6s1eHO MeTO[I KepyBaHHS IIOTY>KHICTIO [IEPCIIEKTUBHOTO MIBUIKOTO PEAKTOPA, 110 MPALIoe y
CaMOIiITPUMHOMY PEXUMIi XBUJIi SII€PHOT0 rOPiHHS, 6€3 BTPyYaHHS B PyXOMY aKTHMBHY 30HY P€aKTOpa, a JIMIIE 33
IIOIIOMOTO10 3MiHM €(EKTUBHOCTI pajliaJIbHOTO BiOMBaya HEUTPOHIB MIJIIXOM JOABaHHS 0 MOTO CKIaAy
TAQHTAJIOBOTO MOTJINHAYa HEUTPOHIB. Ha mpukiani mBUIKOTO PeakTopa 3 MeTajleBUM sepHUM nanusoM U-Pu
1MKJy Ta Pb-Bi €BTEKTUYHOrO CTOIY, Y SIKOCTi TEIIJIOHOCIS Ta Bifl0MBaya HEUTPOHIB, JOBEJEHO 30aTHICTh BKa3aHOI
METOAMKU 1I0/I0 KEPYBAaHHS MOTYXHICTIO Y IIMPOKOMY Jiiaria30Hi 3Ha4€Hb, BKIII0YAI0YU IPUMYCOBY 3YIIMHKY 3
HACTYIIHUM I1epe3alyCKOM peaKTopa Ta 6e3MeYHNM BUXOLOM Ha CTAJIMI pesXuM poboTu. 2. IIpoBeneHo
IIOPiBHSIJIbHE MOJIE/IIOBaHHS YTBOPEHHS IEPBUHHUX pajialiliHuX AedeKTiB B HEBIOPSIKOBAHUX €KBiaTOMHUX
crsaBax CoCuFeNi Ta CoCrFeNi. [TokasaHo, 10 po3nofiay Ki1acTepiB Je@eKTiB CYTTEBO 3aj1eXaTb He TiIbKU Bifl
TUIIIB i KiJIbKOCTI €JIEMEHTIB CIIaBY, aJle TAKOX i Bifl cCMMeTpii KprcTanivyHoi rpaTku. 3. OfnepskaHi OLiHKY WBUIKOCTI
KpucTanizauii HederiHa B ckili AJ1s BiTpudikalii pafioakTUBHUX BilXOZiB 3 ypaxyBaHHSIM PeCTPyKTypH3allii CKa.
[TokasaHo,m0 y Mipy peJiakcalii CTPYKTYpH ITOJIOKEHHS MAKCUMYMY IIBUIKOCTI 3apPOJKOYTBOPEHHS 3MIlLyETLCS B
06J1aCTh HIKYKX TEMIIEPATYP. M10ro 3HaYeHHS 3pOCTae, MPAKTUYHO JIOCATAIYN TEOPETUYHO OUiKYBAHOTO

MaKCUMYMY IIiCJ1s CTa POKIB pesiakcauii.

Pedepar aHI1iliCbKOIO:

1. A method has been developed for controlling the power of a promising fast reactor operating in the self-
sustaining mode of a nuclear burning wave without intervention into the mobile core of the reactor, but only by
changing the efficiency of the radial neutron reflector by adding to its composition a tantalum neutron absorber.
Considering a fast reactor with the metallic nuclear fuel of the U-Pu cycle and the Pb-Bi eutectic melt, used both
as a coolant and a neutron reflector, we have proved the ability of this technique to control power in a wide range
of values, including a forced shutdown with a later restart of the reactor and a safe approach to its equilibrium
operation mode. 2. A comparative modeling of the formation of primary radiation defects in disordered equiatomic
alloys CoCuFeNi and CoCrFeNi is performed. We demonstrate that the distributions of defect clusters significantly
depend not only on the types and number of alloy elements, but also on the symmetry of the crystal lattice. 3.
Taking into account glass restructurization, we obtain estimates of the nepheline crystallization rate in glass used
for vitrification of radioactive waste. It is shown that in the course of relaxation of the structure, the position of the
maximum nucleation rate is shifted towards lower temperatures. Its value grows, practically reaching theoretically
expected maximum after one hundred years of relaxation.
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Haszsa HTII anrJificbKo10: A method for the power control of a promising fast reactor operating in the self-
sustaining mode of a nuclear burning wave by tuning the efficiency of the radial neutron reflector by addition of a

tantalum neutron absorber.
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