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YCTaHOBOK

2. The system of radiation technological control of burnup fuel of light water nuclear power installations

Pedepar:

1. luceprariis npucssyeHa po3pobii cucremu PTK 1151 BUSIBJIEHHST PO3repMETU30BaHUX 000JIOHOK TBEJIB i
BM3Ha4Y€HHS BUropsiHHs SII1 msixoM BUMipIoBaHb (-BunpomiHioBaHHs TB3. [IpoBeneHo aHai3 yMOB eKCIIlyaTalii
TB3 3 BesmMKuMU IIMOMHAMU BUTOPSiHB. [IpoaHanizoBaHo i y3araibHeHO METOIM OLiHKY BUTOpPsiHHS BATIL.
[TpoBeneHo imiTaliiiHe Moie/1I0BaHHS JIIHINYACTOro Ta anlapaTypHOTo CIIEeKTPiB (-BullpoMiHioBaHHs TB3, mo
II03BOJISIE ONIMCATH aKTUBHICTh OCHOBHMX NPOAYKTiB nofiny (T1I1), 3 ypaxyBaHHSIM e(EeKTUBHOCTI peecTpaliii i
CcaMOBOMPaHHSI, B 3aJIEKHOCTI Bifl 104aTKOBOTro 36aradyeHHs SI1 isoronom 235U, BUTOPSIHHS i Yacy BUTPUMKH IiCJIs
BUBaHTaXXeHH4 3 A3. 3MojienboBaHi BigHomeHHs pi3dHux i3oTomis [1I1 mo 3HaxongaTeces B BAIL. Ha ocHOBI
criektpoMeTpa 3 CdZnTe-HamniBIpOBITHUKOBUM NETEKTOPOM CTBOPEHO IMPOTOTHUIT TEXHIYHUX 3aCO6IB AJIs1
BMMipIoBaHHs (-BunpomiHoBaHHs BAIL TTposeneHi BumipioBaHHs 6inbie 32 200 TB3, Bu3HaveHi
€KCIIEPUMEHTAJIbHI ITapaMeTpu Mogerli. BusHauyeHi 3a71€5KHOCTI 11 BU3HAYEHHS BUTOPSIHHS [1aJIMBa Ta

inentudikanii TB3 3 gedekTHUM TBEJIOM.



2. The dissertation is devoted to development of a system of Radiation Technical Control (RTC) for revealing of
depressurized hulls of fuel rods and determining the burnup of Nuclear Fuel (NF) via measurements of (-radiation
of Fuel Assemblies (FA). The analysis of FA exploitation conditions with large burnup has been carried out. The
methods for estimation of Irradiated Nuclear Fuel (INF) burnup have been analyzed and generalized. The
simulation of line and apparatus spectra of (-radiation of FA which allows one to describe specific radioactivities of
basic fission product (FP) with account of effectiveness of registration and self-absorption depending on the initial
enrichment of NF with isotope 235U, burnup, reactor WWER-1000 being in the basic working regime and the time
of delay after extracting out of the Reactor Core (RC) has been carried out. The ratio of different isotopes of FP
being in INF has been modeled. On the basis of a spectrometer with CdZnTe-semiconductor detector, a prototype
of tech nical means for measuring INF, has been created. Measurements for more than 200 FA have been carried
out and experimentally determined parameters of the model have been defined. The dependencies for control of
fuel burnup and identification of FA with a defect fuel rod have been established.
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