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st 3a0e3redyeHHsl JOCTOBIPHOCTI pPE3yJbTaTiB BUMIPIOBAaHb, SKI MPOBOMATHCS IIiJi 4Yac BHUIPOOYBaHb,
BUNPOOyBaibHa Jaboparopis Mepea 3acTOCyBaHHSAM OOJIaJHAHHS MOBUHHA MEPEBIPUTH OOJagHAHHS, a MiJ 4ac
eKCIUTyaTallli TepeBIpUTH WOro Ha BIAMOBIHICTh TEXHIYHMM xapakTtepuctukam. Y 6.4 ISO 17025:2017 nmo
oOnaiHaHHs J1abopaTopii BIIHECEHO TaKi TEXHIYHI 3aC00H, SIK 3aCO0M BUMIPIOBaHHS, €TAJIOHH, CTAH/IaPTHI 3pa3Ku Ta
JOJaTKOBE OONaqHaHHA. AJie HiJ€ HE BHU3HAYEHO, IO BIJIHOCUTHCA N0 AOAATKOBOTrO oOmanHanHs. Tomy ans
BU3HAUEHHA TNeEpeniKy oOJaJHaHHs JabopaTopii, M0 HAJIEKUTh NEPEBIPKU, a L0 KallOpyBaHHIO, HEOOX1THO
BpPaxoByBaTH BUMOTH 70 oOnmagHaHHA 6.4.4 — 6.4.6 ISO 17025. B nux myHKTaxX 4iTKO BU3HAYEHO, IO OOJIaTHAHHS,
SIKe BUKOPUCTOBYETHCS JIJII BUMIPIOBaHb, a caMe 3acO0M BUMIPIOBAJIBHOI TEXHIKK (measuring instrument) mijjsirae
KaJiOpyBaHHIO 13 BU3HAYEHHSM BIIXHWJICHHS 1X MOKa3y BiJl €TAJIOHHOTO 3HAYEHHS Ta HEBU3HAYEHOCTI BUMIPIOBAHb.
[nme obGnagHaHHS (IoAaTKoBe) mimJisirae mepeBipku (Bepudikaii). Jlo qomaTkoBOro 0o0jgagHaHHS CHiJ BIIHOCUTH
BUTIPOOyBaTbHE OOJIaTHAHHSA, sKe 3a0e3meuye yMOBU BUIPOOyBaHb (MydenbHI Tedi, CymmiibHI madu), Ta 3aco0u
KOHTpPOJIO (Kanmiopu, mabdmonu, cuta). Lle obmagHanHs miajisrae mepeBipili Ha BiAMOBIIHICTD /10 iX TEXHIYHUX BHUMOT.
s BunpoOyBaibHOrOo OONaJHAHHS TaKUMU BUMOTaMH € BHMMOTH II0JI0 BCTAHOBJIEHHS YMOB IIPOBEJICHHS
BUNIPOOYyBaHb (HAMpUKJIAJ, JOMYCK HAa BCTAHOBJIICHHS Temreparypu y madi). A mis 3aco0iB  KOHTPOJIIO
BCTAHOBJIIOIOTHCSI HOMIHAJIBHI PO3MIPU Ta JOMYCTUMI BIIAXWIEHHS BiJ HUX po3MipiB. Hampuknaa, s miagkux
KaJliIOpiB BCTAHOBIIOIOTHCS PO3MIPH JiaMeTpiB KajiOpiB 3 JOMyCKaMu, a Uil CUT - HOPMOBaHI PO3MIpU OTBOPY
(KOMIpKH) 1 BIAXWJICHHS B1JI IIUX PO3MIpiB. AJie TOJJOBHOI BIJIMIHHICTIO I1bOTO 00sagHaHHA Big 3BT € BiiCyTHICTH
MOKa31B Ta 3HAYEHHS TOYHOCTI BUMIPIOBAHHS, TOOTO, TOXUOKM BUMIPIOBaHb. TOMY, BUXOJSYU 3 BU3HAUCHHS TEPMIHY

KaJIIOpyBaHHsI, BOHU HE MOXYTh IJJIAraTH KajalOpyBaHHS.
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Introduction. One of the main parameters of safety of nuclear reactor (NR) of the nuclear power plant (NPP) is
the violation of the tightness of shells of heat element (HE), which is the main element of the active area of NR. As
the analysis [1 — 6] showed, modern methods of control do not track the dynamics of the process of damage and
destruction of the HE shell and do not determine the criteria of the shell's depressurization in the real time mode
which is a pressing task [1].

The following tasks are solved in the work:

1. Analysis of the existing methods of control of the heat element’s tightness.

2. Development of new approaches and requirements to methods of control of the degree of tightness of HE.
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Materials. In the work were considered non-destructive methods, which control external and internal structure
of shell HE at their operation [2 — 4].

Among the modern methods of control tightness of the shell HE it is possible to mark the following:

1. The capillary methods are based on the capillary penetration of the indicator liquids in the cavity of surface
defects. Under the control of these methods, penetrating liquid is applied to the cleaned surface of the parts, which
fills the cavity of surface defects. Then the liquid is removed, and the part that remains in the empty defects are
detected by the help of a prolonger, which forms an indicator picture. Capillary flaw detection is not possible to use
when monitoring HE in the process of operation [2, 3]. The process of detecting surface defects by the capillary

method is shown schematically in the speaker in fig. 1.
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Fig. 1. The Control scheme of the capillary methods

2. The mas-spectrometric method is based on the use of the amount of helium as an indicator gas, which is
injected under the shell of the HE, so with its help it is possible to reveal the process of the shell's depressurization,

by the percentage content in the heat element exceeding the norm [5].

The principle of the control of the HE tightness with the gas-filled chamber method is shown in Fig. 2.

camera [
Leak-off
—_
H e a t
element
pump
[

Fig. 2. Structural and functional scheme of gas-filled chamber method

From Fig. 2. We can see that a leak can determine the relative amount of helium coming from the HE, thus it is
possible to identify small holes, cracks in the shell and welded joints of HE. As a drawback it is necessary to note that
in the presence of significant size of all-round defects in the shells of HE, this method of control may miss significant
indications, as during evacuation of all helium can leave under the shell of HE [5 — §].

Discussion of results. Analysis of the existing methods of control of heat elements elements of heat elements
assemblies of nuclear reactor of the nuclear power plant showed that they are used for control only of the external
surface of the material of the shell of the HE and do not take into account changes of the internal structure of the

surface of the shell of the HE. For this purpose the method of control on the basis of the machine fractal geometry,
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which allows to take into account changes of geometrical parameters (external, internal, diameter and thickness of
the shell) of the internal structure of the shell of HE is proposed in the work.

Conclusions: 1. The current methods of control considered do not track the dynamics of the process of damage
and destruction of the shell of HE and do not determine the criteria of the shell tightness.

2. The methods under consideration require improvement to determine the depressurization of the heat element
shell during it's operation in real time mode.
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MIZKHAPOJHI CTAHIAPTU AKOCTI TA HEPCIHEKTUBU IHO3EMHOI'O IHBECTYBAHHS B
TYPUCTUYHINA IHAYCTPII
SxoBneBa-Menbauk H., Hegapus B.
JIHITPOBCHKHI ryMaHITApHUHN YHIBEPCUTET

Vkpaina mMae BelnMUYE3HUN TypUCTUYHUM MOTEHIlIald, SIKWi, HA ’KaJib, HE BUKOPUCTOBYETHCS B MOBHOMY OOCS31.
VHIKaJIbHI MPUPOIHI PECYPCH, SIKUMH BOJIOAIE YKpaiHa, MOTJIM O JOTMOMOTTH 3alHATH HAIIA JepKaBl JIiIUPYHOUl
MO3UIIii B CBITOBIM TYpUCTHYHIN 1HIYCTpIi, a 1le 0O3HAYa€ — CYTTE€BE HAIMIOBHEHHS OIOMKETY, 3aiHATICTh HACEJICHHS,
CTUMYJIIOBAHHSI IIBUJIKOTO PO3BUTKY €KOHOMIKH, 10 ICKPABO IMiATBEPIXKY€E CBITOBUM JOCBI.

KinbKicTh TypHUCTIB, K1 BIABIIYIOTh YKpaiHy 3pOCTa€, 0OCSATH HAIaHUX MOCIYT TEXK, aje JTOXOAU 0 OHOIKETY
B1Jl TYPUCTUYHOI JISTIBHOCTI 3pOCTAalOTh MEHIIMMU TeMmnamu. Lle 3yMOBI€HO THM, IO TEMIH 1 SIKICTh 3pOCTAHHS HE

BIJINTOBI/Ial0Th CYYaCHUM CBITOBUM TEHACHIISIM 1 pealbHOMY TYPUCTUYHOMY TIOTEHIIIATy HAIIOi KpaiHu.
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