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@ MIHICTEPCTBO 3AXWUCTY AOBKIA TA MPUPOAHUX PECYPCIB YKPAIHU
EKONNOTNYHUX NMPOBJSIEM»

XIX Mixxnapoona nayxoBo-npakmuuna xongepenyia «Exoroeiuna 6e3nexa: npobremu i
waaxu ix Bupimennay,
14-15 Bepecna 2023 p., m. Xapxkib

NMpo moxnuBi Hacniaku apgepHoi aBapii Ha 3anopi3bkoi AEC
BiTbko B.l., KaH4. i3.-maT. HayK
KoBaneHko [.[1., OOKTOp pi3.-MaT. HayK, npod.




Lliab pobomu

Y 3B'a3ky 3 miapuBoM KaxoBcekoi I'EC Ha 3anopizpkoi AEC
B110yJ1aCs KpUTHYHA CUTYyAI[1d 3 MOCTA4aHHAM BOJIM Ha
OXOJIOJIPKEHHSI PEaKTOPHUX YCTAaHOBOK 1 OACEHHIB 3
B1AIIPAllbOBAHUM SIICPHUM HAJIMBOM.

Boja 3 KaxoBCBKOTO BOTOCXOBHUIIA OUTBIIE HE HAJIXOIUTH 10
CTaBKa-0XOJIOKyBaya. 3a paXyHOK BUIAPIOBaHHS 3aacu BOJIU
3MEHIITYIOThHCS.

Yepes gekuIbKa MICSIIIB IOYHETHCS pPyrMHYBaHHA TBEJ, 1110
MOYK€ IPHUBECTH A0 MACIITAOHOI SI/IEPHOI aBapii.

B naHiii poOOT1 BUKOHAHO OIIIHKY PaAlalliHOTO BILIUBY
3anopizpkoi AEC Ha HaBKOIHIIIHE CEPEAOBUILIE 111 Yac
BUHUKHEHHS aBap1iHOI CUTYaIIll.
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[pya-oxonoaxysatenb-1

Cutyairisi 13 CTaBKOM-O0XOJIO/)KyBa4eM ITOKH IO
ctabiinbHa. ToOTO ©€3 30BHINIHHOTO BTPYYaHHS
(HAaBMHCHOTO TIJPUBY) PIBEHb BOAM 1€ JOBTO
3aJIUIIATUMETHCS] CTA0ITTEHUM.

TonoBui pusuku - 1e HII Ha rpebm craBka-
OXOJIO/IPKyBaua a00 MOIIKO/IKEHHST TPYOOIIPOBOY
(Tak, 00 13 HLOTO BUJIMJIACS BOJa). AJjie BapiaHT
3 HiPHUBOM I'peOill BaKKOpeaIi30BaHMIA.

Jlam6a MilHa, CKJIaJHO 3pYHHYBaTH HaBITh
crnieriaabHuM TiapuBom. [lnroc y rpebii, Ha
BiMiHY Big KaxoBChKoOi, HemMae TyHem0. ToOTo
HEMOXJIMBO 3aKJIACTH BUOYXIBKY BCEpPEIMHY,
BOHA HACHUITHA Ta IIUJIbHA. TaM € OfMH MITI03, aje
JTHO CTaBKa-OXOJIO/PKyBaya pO3TaIlloOBaHE HUXKYE,
TOOTO HABITH Y pa3i MONIKO/KEHHS UTI03Y BOJA Y
CTaBKY 3aJIUIIHTHCSI.

/ "gzto Gyeop lacfwu{v opa

s—

w-.‘
!J-;J “m

7

'L"“‘

2l
¥

e

Akl

,_!um



[1pya-oxonoaxysatenb-2

AKLWoO piBeHb BNnaae HUXK4ue 12,7 m, 3AEC He 3moXKe
nepekavyysaT BOAY 3 BOAOCXOBULLA, 3a3HAYAETLCA B
nosigomneHHi MATATE.

KomaHaa MATATE nosigomuna, Wo HasBHe
BOA,0MOCTa4aHHA 3a/INLLAETLCA BIZHOCHO CTabiNIbHUM, a
PiBEHb BOAM Y BEJIMKOMY CTaBKY-OXO/I0AKYyBayi CTaHLLii
3HUXKYETbCA NPNBNN3HO Ha 1 caHTUMeETp Ha 06y Yepes
BUKOPWUCTaHHA i BUNapoByBaHHA. 3aHYpPIOBasIbHI Hacocu
nepioamM4yHO BUKOPUCTOBYBA/INUCA AJ/1A NepeKkavyBaHHA BOAM
ggégl,Horo KaHany 3anopi3bKoi TEC (3AEC) y BUXiaAHMI KaHan

NMpe3sngeHT "EHeproatomy” MeTpo KOTiH. 3HMKEHHA PiBHA
BOAM Y KaxoBCbKOMY BOA0CXOBULLi be3nocepeaHbo He
BM/INBAE Ha 3HMXKEHHA PIBHA BOAM Y CTaBKY-OX0104KyBaui
3anopisbkoi AEC. | B camomy cTaBKy Ha 3AEC, i B TaK 3BaHUX
Yallax bacenHiB yTPUMYETbCA HOPMabHUM PiBEHb BOAW,
AKMK byB Ao nigpmsy rpebni Kaxoscbkoi NEC



[1pyn-oxonoaxysatenb-3

* 3 BepecHs 2022 poKy eHeprobnokm 3AEC He npaLotoTh,
TOMY aKTUBHOIO BMNAapOBYBaHHA BOAMU i3 CTaBKa-
OX0/I0AXYyBa4a He BiabyBaeTbCA | NOKM He Bbyno
noTpedbu noro NiaxkKmMenatosaTn. Ane HaBiTb AKLO B
KaxoBCbKOMY BOAOCXOBMLLI B3arani He byae Boau,
NpoeKT nepenbayac 3axoam ANa NOro NiaKMBJIEHHS.

* OAHMM i3 OCTaHHIX 3ax0AiB € BUKOPUCTAHHA NiA3eMHOI
BOAM 13 cBepA/I0BUH HAa mangaHunky 3AEC, - noACHMB
KOTiH.

e 3AEC 6e3nepepBHO NOMNOBHIOE 3anacK BoAMU 3
KaxoBCbKOro BOAOCX0OBMLLA, AOMOKM LLe MOMK/INBO.
30Kpema, 3aKayye Il y Be/IMKNUU CTaBOK, LLLO OXO/104KYE,
CKUAHWN KaHaA Ta iHWi BOAOMMMULLLA NOPYY 3i CTAHLLIE.

* "LIMx NOBHMX pe3epByapiB A1 OXO/NOAMEHHA BCiX
LIeCTU PeaKTopiB, a TAKOXK BiANpPaLbOBAHOro NanBa

BUCTAYUTb Ha KinbKa micauis", - MATATE.



[1pya-oxonoaKysatenb-4

* EHeproatom nosiAoOMmMB, WO PIBEHb BOAU B
KaxoBCbKOMY BOAOCXOBMLLI B panioHi Hikonons
ctaHom Ha 09:00 8 yepBHA CTaHOBUTbL 13 M, a B
CTaBKy-oxonoaysayi 3anopi3bkoi AEC— 16,6 m, i
LUbOro LLi/IKOM AOCTaTHbO AJ1A 3abe3neyeHHs
notpeb cTaHLii.

e "Cutyauia ana 3AEC, 3BM4yanlHO, HENPUEMHA, aNe
CTAaBOK- 0X0/104KyBa4 Ma€ piBeHb binblie 16
MEeTpIB, | BOAa He naaae€, 3 TUX Nop AK niaipsanu
rpebnto. Cam cTaBoK, AK i Bci AEC, npoeKTyBanmncs 3
YpaxXyBaHHAM AAEpPHOI BIMHU, TOMY KOHCTPYKLA
MILHA. Y HUHIWHbOMY CTaHI XON0A4HOI 3YNMUHKA
BOAM BUCTA4YUTb HA POKKU", - NPOKOMEHTYBA/IN B
"SHeproatome".



[Tpec-cny»xba MATATE 22 cepnHa

e daxiBLi 3anopi3bKoi aTOMHOI enieKkTpocTaHLii (3AEC)
PO3MnoYasin BigKayyBaHHA BOAM 3 HOBOI CBEPAIOBUHM i3
PYHTOBMMM BOAaMU. TAKOXK HACTYNMHOIO MicALA NAaHYETbCA
nobyayBaTu Le 0aHY CBEPANOBMHY B paMKax 3yCUb LLLOA0
3abe3neyeHHA OXO/I0AKEHHSA LLIECTM PeaKTopPIB CTaHL,l,

3aABMB reHepasnbHnm aupektop MATATE Padaens lNpocci.

e "3AEC npoaoBXKYE BXMBATU 3aX0AiB LLOAO BUPILLEHHS
[00aTKOBMX Npobsiem, CPUYNHEHMX BTPATOK KaxoBCbKOI
rpebni. Ton pakT, wo byae 36ynoBaHoO binbLle cBEPANOBUH,
Ma€ 36inblNTK 3anacK BOAN, AOCTYNHOI ANA
OXOJIOAXKEHHA", - 3aABUB reHepanbHU anpekTop pocci.

* HoBa cBepA/10BUHA, fiKa pO3TawloBaHa Nnobiun3y
CNPUHKNEPHUX CTABKIB, YXKe BBeAeHa B eKcrnJ/yaTaulto |
3apa3 gae 6am3bko 20 kyb6. m Boaun 3a roamHy. daxisui 3AEC
MatoTb Hamip nobyaysaTtn goaatkoso 10-12 Kkonoas3iB no
nepumeTpy A0LOBUX CTABKIB.



HYopHOBUNLCLKMI CLEHapi HEMOXKAUBUMA!

* Bubyx peaKktopiB Ha 3anopi3bKit AEC HemoXnmsumn,
Tomy Wo peaktopu tuny BBEP-1000, aki
nepebysatoTb Ha 3AEC, 3aX0BaHi B repMeTU4Hy

0060/10HKY i3 NiIBTOPaAaMeTPOBOro 3ani3ob6eToHy, 4oro
B YopHOOWUAI He Byno.

* O60N10HKa MOXe BUTPUMATU NafiHHA Nerkoro
niTaka, BHYTPILWHI BUBYX, aBapito. T MOXHa
3N1aMaTn ine BUOYXOoM KiNlbKOX HAANOTYKHUX
6omb, ane HaBiTb NicnAa Uboro e Tpeba

3pyMHYBaTU KOpNyc peakTopa AndA Toro, wob crtascs
BUKUA, PafiOaKTUBHUX PEYOBUH.



POYKYCMMCbKUU CLLeHapin Hemoxknmsum!

AKLLO cncTema oxonoaXeHHA nepectaHe GyHKLiOHYBaTH,
aKTMBHA 30Ha NOCTYNOBO NOYHEe Po3irpiBaTmCs.

Mpouecy nnasneHHA nanvea He byae, TOMyY WO A/1A HbOrO
HeobxiaHa Temnepatypa 1800-2000 rpaaycis, a npw
BUMKHEHUX peaKTopax HaBiTb 6e3 oxonoaKeHHs 1i 4oCArTH
HEMOXNNBO.

Mpn 800 rpaaycax (a Taka Temneparypa LLJIKOM MOX/MBO)
NOYHETbCA NapaUMPKOHIEBa peakKuis | pynHyBaHHA TBEJI.
[1pn ubOMY BOAA NMOYHE PO3MNaAaTUCA HaA MAPOKCUNBHI
rpynu Ta BogeHb. KOHUEHTpaLia BOAHIO Y BEANKKX obcarax i
Hebe3neyHa TMM cammum PYKYCIMCbKUM CLLEeHapPIiEM, TOBTO
BOAHEBMM BNOYXOM.

Ane Ha 3AEC Bnbyxa He byae. lNicnha aBapii Ha PyKycimi Ha
BCiX LWecTu 610Kax 3anopi3bKoi aTOMHOT CTaHLii byno
BCTaHOB/IEHO PeKOMbiIHaTOpW BOAHIO, AKI HEUTPANI3YIOTb
MOro XiMiyHMM cnocobom.



PyMHYBaHHA KOHTEMHEpPA AAEPHOro NaanBea, Wo
Biapobumno

* BuKnA pagiauii MoXKamMBum, AKLLO
NOLWKOANTM KOHTEMHEPMU i3 BiANPaLbOBaHUM
nannesom. Ane 3pymHyBaTH IX He Tak NPocCToO.
Lle 6eToH y 6eToHI, HaBiTb AKLLO byae niapus
Y BNYYEHHA paKeTM KOHTeMHep MoXe
TPICHYTU, asie He (I)aKT Lo AicTaHe Ao
nanuea. 3BM4alHO, AKLLO LiNecnpamoBaHo
nos6aTun, To Yepes AKMMUCb Yac MOXKHA
PO3KO/NI0TH, ane OANH KOHTENHEp, a He Bce
BiApasy. Y pasi po3repmeTmsaLlil KOHTEMHepPa
3 BignpauboBaHMM Na/IMBOM MOXK/INBE
NoKanbHe 3abpyaHeHHA AinaHku 3AEC, npo
LLLO MLWNOCA HA MUHYNIN KOHPepeHUiiy 2022

poL,i.



EKcnepumeHTH 3 nepesanyckom 610KiB

* 28.07.23 3anopi3bka aTOMHa eN1eKTPOCTaHLIA
3aBepLunna 3aI'I!'IaHOBaHI/IM nepexig 5-ro eHeprob/10Ky
Ha "XONoAHUM 3yI'II/IH O HOYaCHO nepesisLN 4-U
eHeprobs0K y rapﬂqmm 3yNuH".

* 3MiHa cTaTycy peaKkropa byna 34iMcHeHa 3 MeTolo
npoBeAeHHA PobiT 3 TeXHIYHOro obcnyrosyBaHHA Ha
eHepro6nou,| No5, FIKI MOXXNUBI INLLE B PEXUMI

"XonogHoro 3ynuHy'".

* EHeprobnok Ne4 3apas Bnpobniae nap, AKMM
BUKOPUCTOBYETLCA A1A OYULLEHHA CTiYHMX BoAa Ha 3AEC.

* Ekcneptn MATATE 3aknunkatoTb 3AEC BUBUMTU BCI
MOXNWNBI BapiaHTU BCTAHOB/IEHHSA 30BHILLHbOIO KOT/A
ONA BUPOOHULTBA HEObXiAHOT napw, Lo [03BOJIMNO 6
nepeBecTy BC eHeprob/10KM B CTaH "'XO/N104HOro
3ynuHy".



AKTUBHICTb BUKMAIB pagioHyKNiAIiB npu

3anpoeKkTHol aBapii Ha 3AEC

Panionyk-min Een [Tepiox HamiBpo3mnany | Pamionyxmin D Hepion
BUkHay, Thbk BUKULY, Thk HaIBPO3-Iaxy

Kr-85 2,10E+03 10,77 pix [-133* 2,10E+03 20,8 roxg
Kr-85m* 5,30E+04 4,5 ron 1-134* 2,30E+03 52,5 MiH
Kr-87* 1,10E+05 76,3 miH [-135* 2,00E+03 6,61 ron
Kr-88* 1,40E+05 2,84 rox Xe-131m* 2,10E+03 11,9 no6
Sr-89* 6,00E+01 50,5 o6 Xe-133* 3,50E+05 5,25 1106
Sr-90 5,00E+00 29,1 pix Xe-133m* 1,10E+04 2,19 no6
Sr-91* 7,50E+01 9,5 ron Xe-135* 1,10E+05 9,14 ron
Y-91* 4,00E+00 58,51 106 Xe-135m* 7,70E+04 15,29 min
Mo-99* 4,00E+00 66 rox Xe-138* 3,20E+05 14,08 min
Ru-103* 3,00E+00 39,6 no6 Cs-134 6,00E+01 2,06 pix
Sb-127* 1,60E+01 3,85 no6 Cs-136* 1,50E+01 13,04 106
Sb-129* 4,60E+01 4,4 ron Cs-137 3,00E+01 30,0 pix
Te-131m* 2,00E+01 30 ron Ba-140* 1,00E+02 12,74 no6
Te-129m* 8,00E+00 33,6 006 La-140* 5,00E+00 1,68 106
Te-132* 2,00E+02 78,2 ron Ce-141* 4,00E+00 35,2 no6
[-131* 1,00E+03 8,04 106 Ce-144 3,00E+00 284 no6
[-132* 1,50E+03 2,3 ron Np-239* 4,80E+01 2,355 106

141024904 M].].Dﬂ blnnvbnu T8 75y
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PiBHi BTpy4YaHHs1 npu pagialinHUX aBapisix
3rigHo HPBY-97

PiBH1 103 KonTtpzaxoau

1 I'p 3a 2 noOu Ha be3yMOBHO BHUIpaBIaHE EKCTPEHE
BCE€ TUIO (KICTKOBHM |BTpYYaHHS IIPU TOCTPOMY OIIPOMIHEHHI
MO30K

5 M3B Ha BCe TUIO 3a HwxHs Mexka BUIIpaBIaHOCT1 JIJIsI
mepiil 2 THXHI MICHS HEBIAKJIAIHUX KOHTP3aXO/I1B
aBapii

50 m3B 3a nepmn 12 HwxHs Mexka BUIPaBIAaHOCTI JJIst
MICSIIIB IT1CJIs aBapii IPUMHSTTA PIIICHHS PO NEPECEIICHHS

1. Ho3y 1 I'p 3a 2 1o0u HE NEepPEBUIIICHO

2. Jlo3a 5 M3B Ha BCe TUIO 3a Iepil 2 THXHI Oyjae
nepeBuieHa Ha Bigcrani 40 9 km Big 3AEC

3. Jloza 50 M3B 3a 12 micsuiB Oyze nepeBullieHa Ha
BiacTtanl 10 15 kM Big 3AEC
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[lichABOEHHA CUTYaL,A

* CunbHe 3abpyaHEHHA 3arpoXKye Camiu
Teputopii 3AEC Ta nepcoHany. TakoxK A0
30HM NoTpanane Teputopis y pagiyci 10
KITOMeTPIB BIA, CTaHLII. 3p03yMmino, WO
BCe ue NoTpibHOo byae Ae3aKTUBYBATH, a
ge NoANn, rpoLi Ta Yac. TepuTtoplia moxe

VTU 3a6py,u,HeHa pafioaKTUBHUM
CTPOHLIEM Ta LLE3IEM, Nepios,
Hanispo3naay Aknx 30 pokis. Npu ubomy
NepcnekTnBK BIAHOBNEHHS Ta 3aMyCKY B
poboTy 3an0OpPi3bKOT aTOMHOI CTaHLLii
BUMNAAAOTb NPAKTUYHO HepeasibHUMMN.






