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KPUTUYHICTD MAJIMBOBMICHUX MATEPIAJIIB B OB’EKTI « YKPUTTA»

VY craTTi mpeAcTaBICHO Pe3yIbTaTH MPOBEACHOTO aHai3y OOTPYHTOBAHOCTI CIIPOIICHD 1 MPUITYIIEHb, SKi MpUiiMa-
FOTBCS IOCIITHUKAMU B MOJEISX HEHTPOHHO-(DI3MYHUX XapaKTEPHUCTHK MaluBOBMicHUX MarepianiB (IIBM) B 06’ekTi
«Yxpurrs» (OY). Anamiz 1 oOrpyHtyBaHHs sinepHOi Oesmekn [IBM Oyne ofHUM 3 BaKIMBUX MUTaHb IIiJ 4Yac
excruryaramii OY 1e TpuBajiuid yac, ax JI0 MOMEHTY BHJIYYEHHS 1 3aXOPOHEHHS sIEPHUX MaTepialliB 3pyHHOBAHOIO Y
1986 p. eneprodaoka Ne 4 YAEC. 3HauHa KUIBKICTH siepHUX MarepianiB B OV 3HaX0AAThCS B HEKOHTPOJIHOBAHOMY
CTaHi, a TaKOXX € MaJIOBIZJOMOIO I'€OMETpisi po3TranryBaHHs ix. ToMy 3acTocyBaHHsS TpaIWLiHHMX METOJIB aHATI3y
siIepHOT Oe3NeKH Uil BU3HAYECHHS YMOB JOCATHEHHS KPUTHYHOCTI B 00’eMmi IIBM Moxe mpu3BOIUTH 10 3HAYHUX
HEBU3HAYCHOCTEH, 3aJI€)KHO BiJ MPHUITYIICHD 1 CIIPOIIEHB, MPUHHATHX Y MoAensax [IBM. Ha BimMmiHy Bix TpaaumifiHIX
SIIEPHUX YCTAHOBOK 3 MPOEKTHUMH XapaKTEPUCTHKaMH 1 cucTeMaMu KOHTpomo, B OV BiACYTHS MOIHBICTH
nerepMmiHoBaHO BIuMBaTH Ha [IBM, a BimnoBimHO i BM3HAa4YaTH iXHI JMHAMIYHI XapakTEPHCTHKH. Y TaKWX yMOBax
HEOOXiTHO BIiATIOBIAATBPHO CTAaBUTHCA IO OTPUMAaHHS 1 iHTepmpeTamii pe3ynbTaTiB KOHTpoio mapamerpis [IBM
cucrtemamu koHTpomo OVY. Tak nanpuknan, y 1990 p. oauH 3 AETEKTOPIB HEUTPOHHOTO MOTOKY mpotsirom ~100 rox
(ikcyBaB aHOMANIbHY 3MiHY B IIBHAKOCTI JIIYCHHS HEHTPOHHUX IMITyJIbCiB. {10 mOAi0 9acTo HA3WBAIOTh «HEHTPOHHUM
IHIIMAGHTOMY, 1 BOHA JISITJIa B OCHOBY psily MOZEJIEH, B SIKMX MPUITYCKAETHCS MOXKIIMBICTh AOCSITHEHHSI KPUTHYHOCTI B
oIHOMY 13 ckymueHb [IBM. ¥ cTaTTi mpencTaBieHO pe3yIbTaTH JOCTIIKESHHS 1010 (i3HUHOT MOXKIMBOCTI aHOMAJIBHOT
nozii 1990 p., a TakoX MpPEACTaBICHO Pe3yJbTaTH aHANi3y CIPOIIEHb 1 NPUITYIEHb Y MoJeNsX KputuaHocTi [IBM.
BaxnuBuM pe3ynbTaToOM IPOBENEHOTO JOCHIIKEHHS € OOIPYHTYBaHHS HEOOXiJHOCTI BKJIIOYEHHS B MOJEIi
kputnaHocTi [IBM edexTiB peakTHBHOCTI 3a TeMIepaTypolo IajuBa i BOAM, a TaKOXX BPaxOBYBAaTH HEHTPOHH, IO
3aIi3HIOIOTHCSL.
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CRITICALITY OF FUEL-CONTAINING MATERIALS IN THE “SHELTER” OBJECT

The article presents the results of the analysis of the validity of simplifications and assumptions accepted by
researchers in the models of neutron-physical characteristics of fuel-containing materials (FCM) in the “Shelter” object
(SO). The analysis and substantiation of the FCM nuclear safety will be one of the important issues during the SO
operation for a long time, until the moment of retrieval and disposal of nuclear materials from the ChNPP Unit 4
destroyed in 1986. A significant number of nuclear materials in the SO are uncontrolled, and the geometry of their
location is also little known. Therefore, the use of traditional methods of nuclear safety analysis to determine the
conditions for reaching criticality in the volume of FCM can lead to significant uncertainties, depending on the
assumptions and simplifications made in FCM models. In contrast to traditional nuclear facilities with design
characteristics and control systems, there is no possibility to deterministically influence the FCM, and accordingly to
determine their dynamic characteristics in the SO. In such conditions, it is necessary to take a responsible approach to
obtain and interpret the values of FCM parameters by control systems of the SO. For example, in 1990, one of the
neutron flux detectors recorded an abnormal change in the neutron pulse count rate for about 100 hours. This event is
often called a “neutron incident”, and it formed the basis of some models, in which the possibility of reaching criticality
in one of the FCM clusters is assumed. The article presents the results of the study on the physical possibility of the
anomalous event in 1990, as well as the results of the analysis of simplifications and assumptions made in models of
FCM criticality. An important result of the conducted research is the justification of the need to include in the FCM
criticality model the effects of reactivity on fuel and water temperature, as well as to take into account delayed neutrons.

Keywords: fuel-containing materials, “Shelter” object, effective neutron multiplication factor, reactivity, reactivity
effects, neutron incident, delayed neutrons.
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