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MOJIEJIb PEAKTUBHICHOI ABAPIi HA PEMK-1000

[IpoBeneHo mociipKeHHsT HAa Mozeni peakTuBHicHOT aBapii Ha PBMK-1000, Baaciinok sikoi 26 kBitHs 1986 p. Oyio
3pyitHoBano peaktop PBMK-1000 eneprotioka Ne 4 Ha YopHoOminbcwkiiit AEC. Monens peakTuBHICHOT aBapii Ha
PBEMK-1000 po3pobisieHO Ha OCHOBi piBHSIHb KIHETHKH SIIEPHOTO peakTopa 3 ypaxyBaHHSIM 3BOPOTHUX 3B’S3KIB 3a
PEaKTUBHICTIO peakTopa. PeakTHBHICTh 3MIHIOETHCS BHACTIJOK SIK 30BHIIIHHOTO BIUIMBY: II€PEMIIIEHHS OpraHiB
peryJIroBaHHs; 3MiHM TeMIepaTypH TEIUIOHOCiS Ha BXOJl B pPEakTop, Tak 1 BHACHIZOK Jii 3BOPOTHUX 3B’S3KIB 3a
napameTpamMu akTHBHOI 30HM: 3MiHM TeMIlEpaTypu TaiuBa, T'YCTMHH TEILIOHOCIs, KoHueHTpamii °Xe. ¥V wmopeni
BpaxoBaHO yYTBOPEHHS IIapy B aKTHUBHIM 30HI peakTopa, IO BinmoBimae peanbHi ¢i3uui npouecisB B PEMK Tta nae
3MOTY OTPUMATH pPe3yJbTaTH MOJCIIOBAHHSA, sKi HaWKpalle BiANOBINAIOTh 3apeecTPOBAHUM JaHUM 1 HaciIkam
aBapiiHOro MPOIIECy.

HocmimkenHs peaktuBHicHOI aBapii Ha PBMK-1000 mpoBeneHo mis pi3HHX KoMOiHAIii 3Ha4eHb e()eKTUBHOCTI
OpraHiB pEryJIOBaHHS; KOEQIIiEHTIB PEaKkTHBHOCTI 3a TEMIepaTypol0 MaluBa 1 TYCTHHOIO TEIUIOHOCIS, 3MiHU
TEeMIIepaTypy TEIUIOHOCIS Ha BXOJi B PEaKTOp, Yacy CIpAIlfOBAaHHS aBapiifHOTO 3aXHCTy, a TaKOXK PIBHS MOTY>KHOCTI
peakTopa Iepex 3aKpUTTSIM CTONOPHHX KIIalaHiB TypOoreHeparopa.

Pi3Hi cuenapii peaktuBHicHoi aBapii Ha PEBMK-1000 naroTh 3MOry BHSBUTH HaHOULIbII HECIPHATIMBI KOMOIHAIIT
30BHIIIHIX BIUIMBIB Ha XiJ| PEaKTHBHICHOI aBapii, a came: yac M04aTKy BHOIry rOJOBHHUX IUPKYJIILIHHUX HACOCIB, Yac
CIIpallOBaHHS aBapiiHOTO 3aXKCTY, PiBEHb MOTY>KHOCTI Mepej 3aKpUTTSAM CTOMOPHUX KIamnaHiB TypOoreHeparopa. Y
OUIBIIOCT] CLEHapiiB PeaKTUBHICHOI aBapii B MepIIly Yepry IOCATAlOThCsS KPUTHYHI 3HAYSHHS BEUYMHU EHTANBIIT
MajMBa, 3a SKAX IOYMHAEThCS TIpollec pyHHamii manuBa B TBeNax, pyHHAIS TEIJIOBUAUIAIOUHX 30ipoK i
TEXHOJIOTIYHOTO KaHaly. BakimBUMHK pe3ysibTaTaMy MPOBEICHUX AOCIIKEeHb €. 1 — BU3HAYCHHS CYTTEBOTO BIUTHBY
Yacy CIpalfoBaHHS aBapifHOrO 3aXWCTy IWiCIs 3aKpUTTS CTONOPHHX KIamaHiB TypOoreHeparopa Ha 3HA4YCHHS
MaKCUMyMy HEUTPOHHOI MOTYXKHOCTI, sIKa JOCATAEThCA IMiJ] YaC PEaKTHBHICHOI aBapii; 2 — BU3HAYCHHS BIUIMBY PiBHS
MOTY>KHOCTI peakTopa Iepeln 3aKpUTTSAM CTONMOPHHX KIAaHIB TypOoreHeparopa Ha repeOir amapii; 3 — pyiHamisa
manuBa MOXKe OyTH [OCATHyTa HE TITbKH TIPH HAIKPUTUYHOCTI HAa MHTTEBUX HEHTPOHAX, a TaKOX 1 MpH
HAJKPUTHYHOCTI Ha HEUTPOHAX, IO 3aITi3HIOIOTHCS.

Kniouosi crosa: ypan-rpadiToBHil peakTop, PeaKTUBHICTh, TEMIEPATYPHUI KOS(DILIEHT PEaKTHBHOCTI, KOCQIIiEHT
PEaKTUBHOCTI 32 T'YCTHHOIO TEIUIOHOCIS, EHTANIBIIIS ATNBa, «KIHIEBUH e(eKT», rpadiToBUil BUTHCHIOBAY.
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MODEL OF REACTIVITY ACCIDENT OF THE RBMK-1000 REACTOR

The reactor model was used to study the accident that destroyed the RBMK-1000 reactor at Unit 4 of the Chornobyl
nuclear power plant on 26 April 1986. The model of reactivity accident of the RBMK-1000 reactor is based on
equations of nuclear reactor Kinetics, taking into account feedback in reactor reactivity. Reactivity changes as a result of
both external influences — the movement of control rods, changes in the reactor inlet coolant temperature, — and as a
result of feedback by core parameters — changes in fuel temperature, coolant density, and ¥Xe concentration. The
model takes into account steam generation in the reactor core, which corresponds to the real physics of processes at the
RBMK reactor and allows obtaining simulation results that best match the recorded data and the consequences of the
accident process.

The study of reactivity accident on RBMK-1000 reactor is carried out for different combinations of values of control
rods efficiency; reactivity coefficients by fuel temperature and coolant density; changes in the reactor inlet coolant
temperature; the emergency protection time, as well as the reactor power level before closing the turbine generator stop
valve.

Different reactivity accident scenarios at RBMK-1000 reactor allow us to determine the most unfavorable
combinations of external influences on the course of reactivity accident, namely: start time of main coolant pump
rundown, time of activation of emergency protection, power level before the closing of turbine generator stop valves. In
most reactivity accident scenarios, first of all, the critical values of fuel enthalpy are reached, at which the process of
fuel destruction in the fuel element, destruction of the fuel assembly, and assembly channel start.



Important results of studies are 1 — determination of the fact that the time of activation of emergency protection after
the closing of stop valves of turbine generator significantly affects the value of the maximum neutron power that is
achieved during a reactivity accident; 2 — determination of the effect of reactor power before the closing of turbine
generator stop valves over the course of the accident; 3 — the destruction of fuel can be achieved not only with
supercriticality on instantaneous neutrons, but also with supercriticality on delayed neutrons.

Keywords: uranium-graphite reactor, reactivity, temperature coefficient of reactivity, coolant density coefficient of
reactivity, fuel enthalpy, end effect, graphite displacer.
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