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Pedepar:

1. O6'exTOM JOCTIIKEHHS € MPOLIEC OLiHIOBAHHS SIKOCTI KOHTPOJIIO NTapaMeTpPiB 000JI0HKY TETJIOBULIISIOUNX
eJIeMEHTIB. [IpeIMeToOM HOCIiIKEHHS METO L, KOHTPOJIIO NTapaMETPIB TEIJIOBUNIISIIOYOrO ej1eMeHTa. MeTor
IOCJIiIKEeHHS € OL[iHKa SIKOCTi KOHTPOJIIO [IapaMeTPiB TEIJIOBUI/ISIIOUOTO eJIeMEeHTa HIJIIXOM PO3POOKU METOLY
aBTOMAaTM30BaHOT'O HEPYHHIBHOIO KOHTPOJIIO i3 3aCTOCYBaHHSIM Teopii ppakTanbHO — KJIaCTEPHOI reoMeTpii.
JocnimkeHHs] BUKOHAHO 32 JOTIOMOTOI0 TIOJI0>KEHb (PpaKTasIbHO-KJIACTEPHOI TEOPii, MATEMATUYHOTO MO EII0OBaHHS,
4UCeJIbHUX METOIiB aHali3y, Cy4yacHUX iH(pOopMaLiitHIX TEXHOJIOri Ta METO/iB MaTeMAaTUYHOI CTAaTUCTUKY J1JIS
00pOOKY eKCIIEpMMEHTAIbHUX JlaHUX. HaykoBa HOBM3HA OJlepKaHUX pe3yJsbTaTiB. — BIEpIle, pO3p006JIeHO
MaTeMaTU4HYy MOJIeJIb PO3PaxXyHKy (POPMO3MiHM reOMeTpii TEIJIOBUIIISAI0YOTO €JIEMEHTA, sIKa Ha BiAMiHY Bif
BiZJOMUX, JO3BOJIS€ IIPU PO3PaXyHKy peaylbHUX FeOMETPUYHUX NTapaMETPIB M0 BCill BUCOTI TEIIOBUIIAI0YOTO

eJIeMEeHTa, BpaXx0ByBaTH CTPYKTYpPHO — (a30Bi 3MiHu Ta PppaKTasbHi BJIACTUBOCTI B 00'eMi MaTepiany 060JI0HKY, IPU



BIUJIMBI YIIKOJKE€Hb HA ii 30BHIIIHIO Ta BHYTPILIHIO TOBEPXHIO, HA OCHOBI 3aCTOCYBAaHHS T€OPii PPaKTaJIbHO]
reoMmeTpii; — Bepiue, po3pobsieHo GpaKkTajbHy MOJEJIb YIIKOIKEHOI 060JI0HKU TEIJIOBULISIOUOTO eJIeMEeHTa, sIKa
Ha Bi]MiHY BiJl BilOMUX, JO3BOJISI€ BUBHAYUTHU I1OSIBY Ta JUHAMIKY 3pOCTaHHS HACKPIi3HOI TPIlIMHU Y CTPYKTYPi
Marepiany 060JIOHKU TEIJIOBUISIIOYOTrO €JIEMEHTA, HA OCHOBI PO3PaxyHKy 4acy Ta MIBUAKOCTI (POPMYyBaHHS
3arajJlbHOTO KJlacTepa 3 MOJIEKYJI a3y rejlilo B HACKPi3Hil TPiluHi i3 3acTOCYyBaHHSIM OOYMCIIIOBAJIBHOTO anapary
(dpakTasbHO - KJIACTEPHOi reOMeTpii; — Brieplle, po3pobIeHUN eKCllepUMeHTaIbHUI MeTO, HEPYHHIBHOTO
aBTOMAaTHU30BaHOTO KOHTPOJIIO TEPMETUYHOCTI 0O0JIOHKU TEIJIOBUIISIIOUYOrO €JIEMEHTA, SIKA Ha BiAMiHY Bif,
BiZJOMUX, JO3BOJIsIE BUSHAUNUTH MiClie PO3TAIlyBaHHSI, TUII Ta PO3MipH Ae(EKTY Ha 30BHILIHIN Ta BHYTPILIHINA
[IOBEPXHi 000JIOHKY, 6€3 BUJIyYeHHS TEeIJIOBUIITISII0UOro eJIeMeHTa 3 TeIJIOBUIIIAYO0i 36ipKY, HA OCHOBI
N0JIaJIbIIOTO PO3BUTKY aHAJITUYHUX BUPA3iB yIOCKOHAIEHOI MOl YIIKOIKEHHS Ta 1e(OPMYyBaHHS 000JI0HKI
TEIVIOBUAIIAIYOrO €JIEMEHTA Ta BU3HAYEHHS KPUTEPIIO OLIHKU CTYIIEHS PO3repMeTr3alil y BUIiali KilbKiCHOI
BEJIMYMHU (paKTaJbHOI pO3MIPHOCTI Ha aKciaZbHUX CETMEHTAax MO BUCOTI TEIJIOBUiISI0YOTO €JIEMEHTA, LIJISIXOM
BU3HAYEHHS ITIMOMHMU CKiH — apy y TOBIIYHI 000JIOHKY, HA OCHOBI BUMIpIOBaHb €JIEKTPUYHOIO OIOPY Ta

IIOTY>KHOCTI, B 3aJI€5KHOCTI BiJ] IPUKJIaIEHO] YaCTOTH ITPX BUKOPUCTAHHI CKiH — e(eKTy.

2. The object of the research - is the process of assessing the quality of control of fuel element shell parameters.
The subject of the research - is the method of controlling the parameters of the fuel element. The purpose of the
study is to assess the quality of control of the fuel element parameters by developing a method of automated non-
destructive testing using the theory of fractal-cluster geometry. The study was performed using the provisions of
fractal-cluster theory, mathematical modeling, numerical methods of analysis, modern information technology and
methods of mathematical statistics for processing experimental data. Scientific novelty of the obtained results. -
For the first time, a mathematical model for calculating the shape change of the geometry of the fuel element was
developed, which, unlike the known ones, allows to take into account structural and phase changes and fractal
properties in the volume of the cladding material when exposed to damage to its outer and inner surface, based on
the application of the theory of fractal geometry; - For the first time, a fractal model of the damaged fuel element
cladding was developed, which, unlike the known ones, allows to determine the appearance and dynamics of the
through crack growth in the structure of the fuel element cladding material, based on the calculation of the time
and speed of formation of a common cluster of helium gas molecules in the through crack using the fractal cluster
geometry computing apparatus; - For the first time, an experimental method of non-destructive automated
control of the tightness of the shell of the fuel element was developed, which, unlike the known ones, allows you to
determine the location, type and dimensions of the defect on the outer and inner surface of the shell, without
removing the fuel element from the fuel assembly, based on further development of analytical expressions of the
improved model of damage and deformation of the shell of the fuel element and determination of the criterion for
assessing the degree of depressurization in the form of a quantitative value of fractal dimension on axial segments
along the height of the fuel element; by determining the depth of the skin layer in the thickness of the shell, based
on measurements of electrical resistance and power, depending on the applied frequency when using the skin
effect.
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