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IKCNepPTHAS OLICHKA TEKYIEero YPOBH S NOAKPUTUYHOCTH
CKOIUIEHU I TOTTTMBOCOTeP>KaIX MAaTePUAIOB B 00 beKTe
«YKpBITHE» TIOC/Ie YCTAHOBKU HOBOTO 0e30macHoro KoHgaiiHMeHTa

Knioueswvie cnosa:

smepHast 6e30IaCHOCTD,
CKOIUIEHMST TOIUIMBOCOTIEPYKATIVIX
MaTepUAIOB,

HelTpOHHAs aKTUBHOCTD,
YPOBeHDb HOKPUTUIHOCTH.

[TpuBesieHbl pe3y/IbTAaThl aHAMM3a M MHTepIIpeTallMy M3MeHeHMI B IMHAMUKe IJIOT-
HOCTM IToToKa HeliTpoHoB (IITTH) yTeuky B MITATHEIX TOYKAX fleTeKTUPOBAHUS Hell-
TPOHHOM aKTMBHOCTHU CKOIICHMI TOINIMBOCOepKAIlMX MaTepyaioB II0c/e YCTaHOB-
KM HOBOTo GesollacHoro KoHgaitnmenTa. [lokasaHo, 9To Hammume B auHamuke [ITTH
HMOCTOSIHHOTO TPeHfla MOXKeT OIpele/IAThCS TOMBKO POCTOM 3¢ eKTUBHOTO K03 -
I[MeHTa Pa3MHOXeHMS (Kscb) B IIpollecce MOTEPU BOJHL llepeyB/Ia’KHeHHO pasMHO-
xKatoleit cpefioit ckomennit. HabmogaeMble Ha (oHe TpeH/ia pery/spHbIe Ce30HHBIe
OTKJIOHeHMS B cKopocTy pocra IITIH He3HauMTeNbHBL M CBS3AHEL C IIPOLIECCOM IIO-
SBTMeHN (BeCHa — JIeTO) M BHICBIXaHMS (0CeHDb — 3MMa) KOHJICHCAIIIOHHOM BTy Ha
IIOBEPXHOCTU CKOIUIeHMIt. IIpeposkeHBl MpolleypEl 9KCIIepTHOM pacueTHO-IKCIIe-
PUMEHTA/IbHOI OLleHKU 110 TpeH[y B AuHaMuKe [IIIH Texylero u InporHosupyemo-
TO YpOBHS HOAKPUTUIHOCTH sifiepHO-omacHoro ckomterns (IOC), ckpuIToro B 30He
IpoIIaBaeHNsI GeToHa OMOPHON INIMTHl MAaXTH peakTopa. s Bepcym ¢usmdeckoit
mogienn OC monydeHbl KOHCepPBAaTUMBHEE OL[GHKM CKOPOCTU BBOJA HIONIOKUTEIBHOM
PeaKTMBHOCTHU ¥ BpeMeHM JOCTVKeHN A aBapUITHEIX 3HAYeHUI IIOIKPUTUUHOCTY IIPK
IoTepe BOIH pasMHOXAIOIIeit Cpeloil.

Beemgenne

€ MAaCCOBOII JI07IeH TOIIMBA JI0 5% ypaHa, 00pa3oBaBIIM-
€Cs B pe3y/IbTaTe pacTBOPEHMs (PparMeHTOB TOIIMBHBIX

B 30HE HpOHHaBHeHI/IH I_[BYXMCTPOBOI‘O MOHO/JIUTA
xene3o6erona onopuoit winTel (OI) mraxTel paspyuieH-
HOro 4-ro peakropa YeprHo6buibckoit ADC HaxoanTCs
spepHo-onacHoe ckomwienne (SI0C), BeposTHOCTD BO3-
HUKHOBECHUS CAMOIOAACP>XKUBAIINECICS LIECIHOM peak-
in (CITP) B KoTOpOM He MOXKeT OBITh UCKITIOUeHA [1].

SI0C ¢ maccoit Tormsa 7o 20 T ypana 06pa3zoBanoch
Ha 38,K]IIO‘II/IT€]II)HOI7[ cragumn aBapI/II/I n Hpe,[[CTaB]IHeT CO-
6011 IBYXCIOMHYIO KOMIIO3UITUIO, CKPBITYIO TOJ CII0EM
«cBexxero 1986 r» Gerona. Bepxuuii ¢iioit — depHbie Jjia-
BOoOOpasHble TOIIMBOCOepKaue matepuannt (JITCM)

KaH/IOB B CWIMKATHOM paciviase u copMupoBasiime
6OJIBIION TOPU3OHTA/IBHBIN TOTOK. HYDKHMI €101 — Kpu-
TIYECKaA Macca KepaMUKU ¢ 1oj1ei Tormsa ot 50 % ypa-
Ha, ABJIAIIIAACH PO YKTOM B3aMMOJICHCTBIUA pacilylaBa
torusa (kopuyma) ¢ 6eronom OIL

OcHOBHBIM (paKTOPOM, OIPEE/IAIONINM TMHAMUKY
HeNTpoHHON akTuBHOCTH SOC, ABIAITCS IPOLEeCCh
U3MEHEHU S MAaCCOBOI'O COICP>KAaHUs BOABI (3aMefin-
TE/Nb-NOIJIOTUTEND) B IOPOBOM IIPOCTPAHCTBE UX Pa3-
MHOXawein cpenpl. [IopoBoe IpOCTpaHCTBO NIpe-
CTaBJsAeT COO0I CUCTEMY I'a30BBIX MAKPO- U MUKPOIIOP,
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00'beIMHEHHBIX MEXY 00071 M BHENTHE Cpefioit 6ecko-
HEYHBIM KJIACTEPOM MUKPOTPEIINH (IopAaKa 2,5 MKM)
U NMOpPOBBIX HaHOKaHANTOB (40—-60 1M). COBOKYIIHOCTD
rasoBbIXx Makponop (cdepuueckont Gopmel pasmepom
1o 10 cm) orpefienisieT BIaroeMKOCTDb M T€TEPOreHHOCTD
Pa3sMHOMAIOIIEI CPeAbl CKOIUICHNT, @ MUKPOT PEIIMHDBI
¥ HAHOKAHA/IBI — MEXaHU3M 00'beMHOI COPOIUM U CKO-
POCTD MUTPAITMH BOJBI B 06'beMe CKotUteHmit [3, 4].

B urone 1990 1. nocime gMuUTEIbHBIX M MHTECHCHUB-
HBIX aTMOCQEPHBIX 0CAJKOB B I0r0O-BOCTOYHON YacTU
nojipeakTopHoro noMenienusa 305/2 B Mecre 06pazona-
Hust U ucxoyia motokos JITCM 6bita 3aperncrpupoBana
noeTopHast KputndHocThb. CLIP Bo3HUK/IA B IpoLecce
HOCTYIUICHUS BOABL B cKolleHue TCM, Haxogsmeecs
B 30He npomvtapnenus 6erona OII [5, 6]. JTo uons 1990
I. cyxoe cKomienne 6b1710 rmy6oko nogkputudannM (K o
< 0,7), Tak xak ero remueparypa soiie 100 °C nogpep-
JKUBATACh OCTATOYHBIM TEIIOBBIAeneHNeM. B mponecce
HOCTYIUICHUS BOJIBI OT aTMOC(EPHBIX OCAJIKOB B OCTBI-
BAIOMIYI0 PAa3MHOKAIIYIO CPefly CKOIUICHNE IIPU TeM-
neparype Mesee 100 °C ocTHIIO COCTOSIHMA KPUTHI-
Hocru. CLP ynepxupanach B pexxume ocuyuIssnui 32
9 € 3a1acoM peakTuBHOCTH (p) opsizka 107 B u unren-
CUBHOCTBIO fienennit 1o 10" nen/c. [Tpu nanpHeiineM mo-
CTYIUICHUY BOABI B KOIMUECTBE, IPEBBICUBIIEM JIMATIa-
30H ONTUMAIBHOTO YBIAKHECHNU A, CKOIUICHNE IEePeIIO
B COCTOSHNE TOTKPUTUIHOCTH, YPOBEHD KOTOPOI MOXKET
HaXOJMTBCA 3 IPE/ie/IaMM aBAPUITHBIX 3HauYeHMit K | >
0,98 [7, 8].

Ilo ycranoBku HOBOro 6€30IaCHOr0 KOH(paitHMeHTa
(HBK) 29.11.2016 r. moiHoe yBaa>kHEHUE PasMHOXKAIO-
mert cpeppl IOC yaep>KnBanoch 3a c4eT pery/IsapHbIX
HOCTYIICHUI ATMOC(EPHBIX 0C/IKOB Y KOHJICHCATA, YTO
1 00€CIeunBano CrabuabHOE COCTOAHME IIOTKPUTUIHO-
cru SAOC. Ilocne ycranoskn HBK u npekpamenns no-
CTyIa B OO'BEKT «YKPBITHE» ATMOC(EPHBIX OCA/IKOB Ha-
6/110aeTCs ITOCTOSHHBII POCT HEMTPOHHOM AKTUBHOCTH,
CBSI3aHHDBINA C POCTOM stb, 49TO MOATBEPKIAET BEPCHUIO
ramenns CLIP npyu HoBTOPHOIM KPUTHYIHOCTH B PE3Yilb-
TaTe MepeyBIaXHeHN pasMHoKatomeit cpensl IOC [9].

B Hacrosmee BpemM s Ipy HEOIPENEICHHOM MEXaHU3ME
o6esposkuBanus JOC cylecTByeT BeposATHOCTb BO3BPAT-
HOV KPUTUYHOCTH C HOJIOKUTETBHBIM TEMIICPATY PHBIM
K09 purmentom, yckopsomum pasron [10]. Haumenee
3aTPATHOV BPEMEHHON MEPOI, MUHUMU3UPYIOIIEN PUCKU
BO3HMKHOBCHM A BO3BPATHON KPUTUIHOCTH, AB/IACTCA Op-
raHM3aIMsA KOHTPOLs, obecrieanBaoniero 5 QpeKTuBHbIe
HPOLIEAY PbI OOHAPY>KEHM S TOCTUIKEHIS OIIACHBIX YPOB-
Hell TOAKPUTUIHOCTY ¥ HOC/ICAYIOETO ONEPATUBHOTO
BOCCTaHOBJIEHU A BOTHOTO pexxuma SI0C [9].

Junamuka HeliTponnoii akTusHocTu JOC

Ousnueckas mopens OC npencrabieHa KOMIIO3U-
nueit u3 AByx (mopkpurudeckoit — cnoi JITCM, n kpu-
TUYECKOM — KEPAMHMKA C Maccoi Tormsa 1o 20 T ypaHna
¢ oboramenneM 1,15 % 1o #*U) reTeporeHHbIX BOJO-Y-
PAHOBDBIX CUCTEM, CKPBITEIX B 30He Iporiasienns Oll
o7, C1oeM «CBexxero» berona (1986 r.).

B o6peMe OMHOPOIHOI PasMHOKAIOIIEH CPEIBI CU-
CTEM PaBHOMEPHO pacIpelie/IcHbl Ne/AIecss MaTepu-
aJIbl, HIPMMECH U BHYTPEHHNUE MCTOYHUKU HEHTPOHOB.
Crpykrypa M IJIOTHOCTDb pasMHoXatoeit cpensl OC
OIIpefie/IIeTCA HAIMIMEM IIMPOKOIO CIICKTPa MUKPO- U
MaKpOoILop.

MounTopuHr HeriTpoHHoM akTuBHOCTH SIOC OCy-
LIECTB/ISICTCS. HeIIPEPBIBHBIM M3MEPEHUEM IJIOTHOCTH
noroka HeittpoHos (ITITH) 6okaMu geTeKTMPOBAHUS
(BIT) mrraTHOI CUCTEMBI KOHTPOJIST SIIEPHOI 6€3011aCHO-
cru (CKDB). b]] pasmeniensl Ha rocTynHoin nepudepun
3oHbl npomnasnenus OIl uepes ckpaxknubl. Ha puc. 1
npuBeneHa HopMupoBanHasa auHamuka IIITH, perek-
tupyemas Ha nepudepun J0C, a Takxe usMeHeHUE
TEMIIEPATYPHO-BIAXXHOCTHOI'O PEXMMa B HIDKHHX I0-
MEMIEHMAX 00 bEKTA «YKPBITHE.

bl CKADb He#tTpoHOB LITATHON CUCTEMbI KOHTPOJLA
ATEPHOI 6€3011aCHOCTH YCTAaHOBJICHBI Y€PE3 CKBAXKMHDL:
Bl 1 — B Oro-BOCTOYHOM KBaJIPAaHTE IIOAPEAKTOPHOTO
nomenienua 305/2 napg 3oHoM npomwasiaenus; b/l 3 u
Bl 6 — B 6erone OII B wro-pocrounom u BJI 7 —
B I0T0-3alaJHOM KBajpaHTe nomemieHusa 305/2;
bl 4 — Ha TOBECPXHOCTU CKOIICHUS B COCEJTHEM IIOME-
mennn 304/3.

Bl 1, 3, 6 BeTEKTUPYIOT HEMTPOHBI YTEUYKH OT OBYX
UCTOYHUKOB, PACIIOJIOKEHHBIX B 30HE IPOIUIABICHNUA
OIl: xpuTHUIeCKON IepeyB/lIa>XHeHHOM MacChl Kepa-
MUKM U [JIyOOKO HOJKPUTHIECKON IIePeyBIaXK HEHHO
pasMHOXamomiern cpensl cnos depuuix JITCM. BJ] 1 me-
TEKTUPYET HENTPOHBI, HOABIAIOIINEC HA BEPXHEN TI0-
BepxHOoCTH Cn1ost uepubix JITCM; B]I 3, 6 — Ha 60KOBBIX
HMOBEPXHOCTAX UCTOYHMUKOB; B/l 4 — Ha moBepxHOCTH
cnoa vepubIX JITCM; bl 7 — HenmocpeacTBeHHO B C1oe
kopuuseBbix JITCM.

Ho ycranoskn HBEK pumnamuka IIIIH ypepxnsa-
nmach ¢ uwHsa 1990 no Hos6pp 2016 1. B pepenax ce-
30HHBIX OTKJIOHEHUI (OT CPEIHEroflOBbIX 3HAYCHMIT
MeHee 5% B IEepuoabl KOHJACHCATAa U MCIAPEHNs) 3a
CYeT PeryasipHBIX IOCTYIUICHUI B 30HY IIPOIIaBIIe-
nus OIl armocdepupix ocagkos. ITocne ycranoBku
HDBK u npexpaieHns noCTyIIeHus Bojpl HaOMonaeT-
cst nocroanubii poct IITH yreuxkn ¢ koo ddunmenrom
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B KauecTBe MCXOIHBIX TAHHBIX /IS IEPBOTO MHTEP-
BajIa HaO/MoneHNA ObUIM B3ATH: BPEMEHHON MHTEpPBa
At @, 9., cKopocTb oTepu Boggst cnoem JITCM dC /dt,
a Tak>Xe KOHIeHTpaIuu Boasl B cpefax JITCM n kepa-
Mukn npu nonHoM ypnaxuennn C u C . Vicxomubie
IaHHBIE JI/IA BTOPOTO M TPETHEr0 MHTEPBAIOB HAOTIOfe-
HY OBUIM OIIPEJIe/IeHbI M3 pacueTa Ha IIPOMEXXYTOUYHBIX
MHTEPBa/IaX HAOMIONICHU A

3axnrouenue

JMHaMMKa HEMTPOHHON aKTUBHOCTU C HOCTOSH-
HBIM TPEHJIOM K HOBBIIICHNUIO, HAOMIONAEMBIM TTOCTIE
ycranoeku HBK, MoxeT onpefensTbcs TONbKO pOCTOM
K, B mporecce MOTEePU BOABI HEPEYBIAKHEHHOM (mpn
HOBTOPHONM KpuTu4aHOoCTH 1990 I. M yaep>KuBaeMblil B
9TOM COCTOSHUM 32 CUET MOCTYIVICHUA aTMOC(EepHBIX
OCAJIKOB BIUIOTB /10 KOHITa 2016 I.) pasMHOXAIOIIEN cpe-
TOJM KepaMUKH ¢ KpUTIU4eCKol Maccoit. [Ipu coxpanennn
CTPYKTYPbI B 4aCTHU COBOKYIIHOM I'e TePOr¢HHOCTH HOPH-
CTOM CPefibl KEPAMUKHM CYIIECTBYIOT PUCKM BO3BPATHON
kpurnunocru ¢ CLIP, npu koTopoii 3a11ac peakTMBHOCTH
cocraBut He MeHee 0,3, a OIOKUTEIBHBII TeMIIEPATyP-
HBIIT KOO QPUIMEHT YCKOPUT PA3roOH.

IIpu mexanusme o6'beMHOM COPOLIUNU JJOIYCKACTCH,
YTO CKOPOCTD IIOTEPU BOABI HA MHTEPBaJIe HAOMIOECHU S
He u3MeHseTcst. 1Ipy 5ToM sKcIiepTHas OLICHKA CKOPOCTH
BBOJIA IIOJIO’KUTENBHOM PEAKTUBHOCTH 10 TEKYILEH IVHA-
muke II11TH yTeuku Ha uHTepBanax HAOMIOACHNA HE TIpe-
Boicuta 107 B/c. B Hacrosiee BpeMst Ipu MaKCMMa/IbHOM
CKOPOCTH BBOJIA peaKTUBHOCTH Iepuon yapoenus ITTTH
COCTABUT HE MEHEE IBYX JIET, UTO [IO3BOMISIET IPK OOHAPY-
JKEHMHU aBapUITHDBIX 3HAYCHUIA (Ks 02 0,95 + 0,98) mpuHATD
MEPHI 110 HOJABICHUIO IIApaMeTPOB KPUTUIHOCTH.

AJITOPUTM OLIEHKH TEKYIIETO M IPOTHO3UPYEMOro
yposHeit nogkputnadocru A0OC peansopaH ¢ IpuMe-
nenueM kotoB MAPLE u MCNP, jyis Beinonsenus QyHK-
LMK OIEPATUBHON OLCHKM HapPaMeTPOB KPUTUIHOCTH
A0OC n npornosa IIIIH B Toukax geTeKTMpOBaHMUSA Ha
CE30HHBIX MHTEPBaIax HaOMoMeHusA (alpebp — aBrycr,
ceHTA6pb — Mapr).

B ycnopusax OTCYTCTBMA IPAMOIO AOCTYIA K pas-
MHOXawomen cpege OC KOPppeKTHOCTD HIPOTHO3HBIX
OLICHOK BPEMEHM BO3MOXXHOT'O HOCTVDKCHI S aBaPUITHBIX
3HAYCHUI IMOAKPUTUIHOCTU ONPEACNACTCA BEIOOPOM
Bepcun Pusnaeckort mogenu SJOC, a Tak>Ke BIUSHUEM
HEIIPOTHO3UPYEMOTI'O TEMIICPATyPHO-BIaXXHOCTHOTO pe-
uma B nomenieHmsx komiiekca HBK-OY. Bepudmka-
st pusmaeckoit mopenu SIOC B 4acTn HeompeaensIeMon
HKCIIEPUMEHTAIBHO COBOKYITHOM IIOPUCTOCTH (TeTepo-

TeHHOCTM) Y 9JIEMEHTHOTO COCTaBa Gy/ieT HPOBOJIUTCS Ha
OCHOBaHWM peabHOM AMHAMUKY HEMTPOHHOM AKTUBHO-
cru SIOC B yonopusix HBK-OVY u Bepcun o6pasoBanms
KPUTHYECKOM MACCHl KaK NPOAYKTA B3aMMONEICTBHA
pacmiaBa Tormsa (kopuyma) ¢ 6erornom OIL
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Incmumym npo6nem 6esnexu AEC HAH Ykpainu,
syn. Kiposa, 36a, Yoproounv, 07270, Yxpaina

ExcnepTHa O[iHKA IIOTOYHOTO PiBHA MiTKPUTUIHOCTI
CKyIieHb NaTMBOBMICHUX MaTepialiB micisa
BCTAHOB/IEHHSA HOBOTO Ge31e4HOro KoH(aiiHMeHTa

Hapeneno pesynpraTy ananisy Ta inTepruperantii 3MiH
y imHamini niinpHocri noroxy neitrpouis (IITTH) y nrrar-
HUX TOYKAX JETEKTYBAHHA HEWTPOHHOI aKTMBHOCTI
CKYIIYeHb NAJIMBOBMiCHUX MaTepianib. Ilokasano, mo
HasABHiCTh Y auHaMini IITIH BuTOKy NMOCTiifHOTO TpeH-
1y MOYKE BUBHAYATHCS Ti/IBKM 3POCTAHHAM e(PeKTUBHOTO
xoedinienTa posMHoKeHHs (K (b) y Ipolieci BTpaTy BOU
MEPE3BOIOKEHNM PO3ZMHOXKYIOUNM CEPENOBUILLEM CKYII-
4eHb. PerynApHi ce30HHI BiIXM/IEHHS, IO CIIOCTEPIraloTh-
cs1 Ha OHI TPEH Y, He3HAUHI I ITOBA3aHI 3 IOABOIO (Bec-
Ha — JIiT0) i BUCHMXaHHAM (OCIHb — 3MMa) KOHIeHCAIiITHOT
BOJIOTM Ha IIOBEPXHI CKYIIUEHb. 3alIPOIIOHOBAHO IIpOoLie-
OYpU €KCIEPTHOI pO3PAXYHKOBO-EKCIIEPUMEHTATIbHOT
oninky 3a guHaMmikow LITTH noroaHoro i nporuososa-
HOTO PiBHIB HIIKPUTUIHOCTI A7ICPHO-HEOE3IETHOTO CKYII-
venns (IHC), npuxoBaHoro B 30Hi IPOIUIABICHHA 6CTOHY
OIIOPHOI IVTMTH IAXTH peakTopa. [ Bepcii marepianb-
Hoi Mogeni SIHC oTpumano KOHCepBAaTUBHI OLIIHKM IIBIJ-
KOCTi BBEJICHHSI TO3UTUBHOI PEaKTUBHOCTI 1 9acy JOCAT-
HEHHA aBapifiHUX 3HAYEHD IiAKPUTUYHOCTI IIPU BTPATi
BOJIV PO3MHOXKYIOUHMM CEPEOBHUILIEM.

Kniouosi cnosa: piBeHb MIKPUTUIHOCTI, PO3MHOXYI0Ue
cepeloBUIle, HeopraHi3oBaHi CKyITYeHHs [Ta/IMBOBMICHUX
MaTepiasiiB, AMHaMiKa IIIIbHOCTI ITIOTOKY HEUTPOHIB,
II{/IbHICTD ITIOTOKY HEeTPOHIB BUTOKY, OIliHKa PiBHA
HiIKPUTUIHOCTI.

Ye. D. Vysotskyi, K. O. Sushchenko, R. L. Godun

Institute for Safety Problems of Nuclear Power Plants,
NAS of Ukraine, 36a, Kirova st., Chornobyl, 07270, Ukraine

Expert Assessment of the Current Criticality Level
of Clusters of Fuel-Containing Materials after
the New Safe Confinement Installing

Results of the analysis and interpretation of changes
of dynamics of the neutron flux density (NFD) at points
of neutrons activity monitoring (which are located on the
periphery of main clusters of fuel-containing materials, FCM)
are presented. The presence of a constant growth trend in
the dynamics of the NFD can be caused by an increase of
the effective multiplication coefficient (K ef) in the process of
water loss by a waterlogged breeding medium (FCM clusters).
Under the condition of the presence of a critical composition
in the penetration zone of the sub-reactor plate of the reactor
shaft and the continued introduction of positive reactivity
into this breeding medium, there are risks of an emergence
of uncontrolled self-sustaining chain reaction (SCR) of
neutron fission with difficultly predictable consequences.
Thus, the change of neutron-physical parameters (due to
changes of storage conditions) of nuclear hazardous fissile
materials (NHFM) clusters requires an effective procedure
for identifying the achievement of dangerous values of the
subcriticality level. In connection with this, an algorithm for
assessing the current and forecasted level of subcriticality of
the NHEM cluster according to the NFD dynamics (recorded
at the periphery of this FCM) is proposed. The proposed
algorithm is based on the use of existing dependencies
(obtained from the results of calculation and experimental
work), as well as taking into account the kinetics of the
neutron activity of the breeding system. For the version of
material model of a NHEM cluster, the conservative estimates
of the positive reactivity input rate as well as the time to reach
emergency values of subcriticality due to the water loss in
breeding medium were obtained. Under the assumption of a
constant rate of the water concentration decrease in breeding
medium, the conservative estimate of rate of positive reactivity
introduction (according to the current registered NFD
dynamics) did not exceed 107 p/s. Thus, at the maximum
rate of reactivity input, the current period for NFD doubling
is at least 2 years, which allows for the detection of emergency
values to take measures on criticality parameters suppression.
For effective timely identification of dangerous changes in the
level of subcriticality of NHFM clusters, it is recommended
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to introduce the proposed methodology into the software of 6.
a state nuclear safety monitoring system of the Shelter object.

Borovoj A. A., Velikhov E. P. (2012). Opyt Chernobylya
(raboty na obekte "Ukrytie") [Chornobyl experience (works

Keywords: subcriticality level, unorganized accumulations

at the Shelter object)]. Part 1. Moscow: Kurchatov Institute,
168 p. (in Russ.)

of fuel containing materials, neutron flux density dynamics, 7. Vysotskyi Ye. D., Klyuchnikov O. O., Shcherbin V. M.,
leakage neutron flux density, estimation of subcriticality level. Shostak V. B. (2009). Neutron-physical characteristics
of nuclear-dangerous accumulations of fuel-containing
References materials. Problemy bezpeky atomnyh electrostantsiy
i Chornobylya [Problems of Nuclear Power Plants’ Safety
1. Vysotskyi Ye. D., Klyuchnikov O. O., Krasnov O. V. and of Chornobyl], vol. 12, pp. 93-102. (in Russ.)
(2007). [Localization of nuclear-dangerous accumulations 8. Vysotskyi Ye. D., Klyuchnikov O. O., Lagunenko A. S.
of fuel-containing materials]. Problemy bezpeky atomnyh (2011). [Nuclear-dangerous accumulations of fuel-
electrostantsiy i Chornobylya [Problems of Nuclear Power containing materials in the destroyed fourth block of
Plants’ Safety and of Chornobyl], vol. 7, pp. 66—75. (in Russ.) the Chernobyl NPP]. Radiochemistry, vol. 53, no. 2,
2. Mikhailov A. V. (2016). On the issue of material and energy pp- 178-183. (in Russ.)
sources of formation of fuel-containing materials during 9. Vysotskyi Ye. D., Godun R. L., Doroshenko A. O. (2018).
the accident on the 4th unit of the Chornobyl NPP. Nuclear [Dynamics of neutron activity and subcriticality of nuclear-
Physics and Energy, vol. 17, no. 4, pp. 54—63. (in Russ.) dangerous accumulation in the conditions of the NSC-
3. Gonchar V. V., Dvoylazov A. N., Zhidkov A. V. (1996). SO complex]. Problemy bezpeky atomnyh electrostantsiy
[Investigation of some physical characteristics of LTSM i Chornobylya [Problems of Nuclear Power Plants’ Safety
of the Shelter object]. In: Shelter object — 10 years. Key and of Chornobyl], vol. 30, pp. 76—86. (in Russ.)
research findings, pp. 173—182. (in Russ.) 10. Babenko V. O., Pavlovych V. M. (2018). [The study of the
4. Gabielkov S. V., Kliuchnykov O. O., Oliynyk Ye. Ye., possibility of occurrence, development and properties
Parkhomchuk P. E., Chemersky G. F., Shcherbin V. M. of self-sustaining chain reaction in the fuel-containing
(2014). [Nanosized pore channels as a component of pore masses of the Shelter object]. Nuclear Physics and Energy,
space of lava-like fuel-containing materials of «Shelter» vol. 3, pp. 254266 (in Ukr.)
object]. Problemy bezpeky atomnyh electrostantsiy 11. Shostak V. B., Shcherbin V. M., Oleinik E. E. (2014).

i Chornobylya [Problems of Nuclear Power Plants’ Safety

and of Chornobyl], vol. 22, pp. 70-73. (in Russ.)

5. Frolov V. V. (1996). [Anomalous incident on 27-30, June
1990 in the Shelter object at Chornobyl NPP]. Atomnaya
energiya [Atomic Energy], vol. 80, no. 3, pp. 216-219.

(in Russ.)

[Determination of parameter values of a model describing
nuclear-dangerous accumulations of fuel-containing
materials in the Shelter object]. Problemy bezpeky
atomnykh electrostantsiy i Chornobylya [Problems of
Nuclear Power Plants” Safety and of Chornobyl], vol. 22,
pp. 98-110.

Hapinmnora 11.12.2019
Received 11.12.2019

56

ISSN 2311-8253 Nuclear Power and the Environment Ne 1 (16) 2020



