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MpakTnka rnybuHHoro 3axopoHeHms >XPO B Poccunckon ®epepauum (1)
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MpakTuka rnybmnHHoro 3axopoHeHus XXPO B Poccunckon ®epepauum (2)

okcnnyaTtaums M3 XXKPO

KoHTposbHble HabnoaeHus

PacnpeneneHne KOMMOHEHTOB OTXOA0B

~

CoCTOsIHME reosIorMyeckon cpeasi

YpoBeHb NoA3eMHbIX BOA

CocTaB NoA3eMHbIX XXUAKOCTEN

3MeHeHne hnsnyeckmx nonen

TexHnyeckoe COCTOSIHME MOA3EMHbIX
COOpY>XeHuK 1 060pyaoBaHus

@D

FOpPU30HT X03ANCTBEHHO-
NUTbEBOro BoAoCHabKeHUs

BepxHun 6yhepHbIA
ropusoHrT (IV)

MepekpbiBaKOWUN
BOAOYNOPHbIA CNoON

(D)

3axopoHeHue TeXHONOMYeCKUX
0TX0A0B B HIXHUA (II)
3KCNIyaTalMOHHbIA TOPU3OHT

3axopoHeHue HAO B BepxHuit (lIl)
IKCNITyaTaUMOHHbIA FOPU3OHT

Pa3genswowuin BoAOYNOPHbIA cnoi (C)

3axopoHeHue HAO B HxXHUA (Il)
KcnnyaTayuoOHHbIA TOPU3OHT

MNoAcTUNaAKWMIA BOAOYNOPHDINA CNoit (B)



OueHKa COOTBETCTBUSA MPAKTUKN FTyOBMHHOro 3axopoHeHus XKPO (wl)

[MporpaMMa pac4eTHO-3KCNepPUMEHTasbHbIX NCCNEea0BaHNA
no 060CHOBAHMIO U OLIEHKE A0NrOBPEMEHHOWN 6E30MacHOCTH
MNYHKTOB yOUHHOIrO 3aXOPOHEHUS]

XUAKUX PaAnOaKTMBHbBIX OTXOA0B
B LIeNIAX peanunsaumm pekomeHgauun Mmuccumn MAFATD

Muccus
MAIAT2 2013

HTC N210 Nockopniopaunu

OTtyeT O «PocaTom»

caMooLueHKe Ans
Muccun MAITATD

VTBEPKIAIO
TIpencenarens HTC Ne 10
T'ockoproparmu «PocaTomy,
axazemuk PAH

= TH. A. Borsmos
«_» 2020T.
HHCTHTYT QH3HIeCKOH XHMHH CHUBMPCKMH HTU
PEIMEHUE
H JIEKTPOXHMHH mmnqm" SIPB HTC Ne 10 Tockopropanun «Pocatom»
uMmeHH A H. @Py}ma PAH mm“‘T «JKOJIOTHS M PaTHAIMOHHAS GE30MaCHOCTE»
mo Bompocy «IIpobaems! i 3axaun H PAO»

M B PAS Tl L 8 okTs6psi 2020 T.
HTC N 10 wieros HTC NeS u dnenos ceximu Nel

HTC N 10 F p oparun «Poc 61>mo PaCcCMOTPEHO 2 TEMBI:

C pac'{e'r TaJIbHBIX

6ezonacnoc'm 3axoponenus JKPO.
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PekoMmeHaaumm Muccmmn MATATD

POCATOM HO PAO




PekoMeHaaumn akcneptos muccnn MATATS, B yactu 3akpbitna M3 XKPO

OTcyTCTBME AeTanbHOM KOHUENUun 3akpbitns M3 XXPO

Bbibop MaTepmanoB AN 3aKpbITUS CKBaXKWH

OTCYTCTBVIe BepTMKaﬂbHOVI MUTrpaumn paanoHyKInaoB Nno CKBa>XXMHaM

ANvTenbHOCTb NeprMoaa akTMBHOMO MOHUTOPUHIA
[NMTeNnbHOCTb BPEMEHHOIO MHTEPBANa /s MPOrHO3HbIX PacyYeToB

be3onacHoCTb COXpPaHEHUA OTKPbITbIX CKBAXWH A/14 NnpoBeaeHnAd MOHUTOPUHIA

KomMnnekcHbIn noaxoa K 06ocHoBaHWMO 6e3onacHocTu 3akpbiTus M3 XXPO

International Peer Review

of the Deep Well Injection Practice
for Liquid Radioactive Waste

in the Russian Federation

Final Report of the
IAEA International Review Team
July 2013

(£)
iy |AEA

WWwWWw.secnrs.ru



Ob6ocHoBaHue 6e3onacHocTn 3akpbiTns M3 XKPO

KoMnnekcHbIn noaxoa kK o6ocHoBaHMO 6e3onacHocTu 3akpbiTus M3 XXKPO

[MpoaHanu3npoBaHbl TpEO6OBaHMUS HOPMATUBHBIX U NMPaBOBbIX JOKYMEHTOB

OnpepeneHsl 3Ha4YnMble pakTopbl, HE0bXoanMbIE ANS y4eTa npu pa3paboTke CueHapues 3BOJIIOLNN
cucTeMbl 3axopoHeHns PAO

PaccMOTpeHbl NOCNEeACTBUS HAPYLLEHUS N30NTUPYIOLLIMX CBOMCTB UHXKEHEPHBIX 6apbepoB 6e30MacHOCTY

NccnepoBaHsbl CbVIBVIKO-MexaHMLIeCKVIe CBOMCTBA TaMIMOHAXHbIX MaTeEpPKMasioB

KoHUenTyannbHble NOMOXEHUA K 060CHOBAHUIO pelleHnr no 6e3onacHoMy 3akpbiTuio M3 XXPO




Bbi6bop BapuaHTa 3akpbiTus M3 XKPO

",E" 3aKpbITUS PacnonoxxeHue (pa3MeLleHne)

I"E) IKCMNyaTaLMOHHbIE XapaKTEPUCTUKM

!3- lpoexT OLeHKa A0NroBpeMeHHoN 6e30nacHoCTy

s 3dKPbITUA k CUCTEMbI 3aXOpOHeHMst PAO )

.

3akpbiTne 3 XKPO :

[Mpn HOpManbHOM NPOTEKAHUWN eCTEeCTBEHHbIX NPOLECCOB Ha niollaake
pa3Mellenuns M3 XXPO ero paanalnoHHOEe BO3AENCTBUE HA HAaCENeHUE
He NpuBeaeT K NpPeBbILUEHNIO AONYCTUMOro YPOBHS

[pn ManoBepPOSATHbIX BHELLHMX BO3AEUCTBUSX MPUPOAHOIO U
TEeXHOreHHOro xapakrepa Ha nnouwgaake pasMellenus M3 XXPO ansa
KPUTMYECKOW rpynnbl HaceneHmns He 6yaeT npeBbILLEHO rPaHNYHOE

3Ha4vyeHne o0bobLeHHOro pucKka

®EJEPATTbHBIN 3AKOH
«OB HCTIOVIL3OBAHUN
ATOMHOW SHEPTHW)
Ne 170-03

0B OBPALLEHAK C
PALIMOAKTUBHbLIMA OTXOOAMU
1 0 BHECEHWA U3MEHEHUU B
OTAENBHBIE
3AKOHORATENbHbIE AKTbI
POCCHMUCKOWN ®ENEPALIUN

PEAEPAAbHBIE HOPMbI U MPABUAA
& OBAGTTH UCTIOAb! HUR QTOMHOIT SHEDIN

PEAEPAAbHBIE HOPMbI U MPABUAA
SAXOPOHEHMERAMHONIRE B OBAGCTH HACTOABIOBOHHA GTOMHOT SHERIMN
MPUHLIATL KPUTEPVA U

TPEGOBAIIMS BE3ONA
HM-055-14

PEAEPAAbHBIE HOPMbI U NPABUAA
iastal Ao 5 OBAGCT CTOABIOBOHIA GTOMHON BHERIMN
TPV 3IBOAE U3 SKCTIAVATA

MCNIOAL3ORAMA ATOM K
OBUME NOACKE!

HM-091-14 BE3ONACHOCTb NP1 Ok
C PAAMOAKT/BHSIMM O

CBLUME OACKEN

HN-058-14

PYKOBOACTBO MO BE3OMACHOCT!
NP A UCNOABIOBIHHM ATOMHON SHEDTHA

OBLUME NOAOXERMS Ot

@D

3akoH Poccuiickoit ®egepauun
"O Hegpax"

PEAEPAABHBIE HOPMbI M NMPABUAA
& OBAQTTH UCTIOABICBOHNS QT it oI

OMHOIT BHE

PEAEPAABHBIE HOPMbI M MPABUAA
8 OBAQTTH UCTOABICBOHNS QTOMHOI IHEDIMN

BE3ONACHOCT)

OBLEKIOB SAEPHOTO TOMAW|

(ONB OATLY

HN-016-05 MET BRELLHUX BO3AEACTBMA
MPUPOAHOTO W TEXHOTEHHOM G
IPOUCXOXAE M9 HA OBLEKTH

MCTICAB3OBAHIA ATOMHOU SHEPTUM

OueHka AOATrOBpEMEHHOM
6€30MaCHOCTH NYHKTOB FAYOu



OCO6EHHOCTU, COBBITUSI M MPOLECCH G
MexayHapoRHbI SiBneHns 1 $paKTopsL, [lpoBeAeHbl AoNONHUTENbHbIE NCCNIeA0BaHUS
nepevens OCII OTHOCAIIHECH K
LyNeA I3 EPO XUMUYECKMX U MUKPOBUONTOrMYECKNX NPOLIECCOB
v v KonnonaHoro nepeHoca pagnoHyKInaoB
ITepeuyens OCII
1113 KPO [oNroBe4yHOCTN NHXXEHEPHbIX BapbepoB
v BO3MOXHbIX KITMMAaTUYECKUX N3MEHEHUI
Cxpuaunr OCII Ha . /
s enmt Mepeyerb OCM (151 nosuuus) Ha ocHose O3CP
C y4yeToM pekoMeHaauum MAIATD
— T ” | — AHanun3 OCI1, oTHOCALLUMXCA K npoLeccam
HTC HT!
P P P B M3 XPO (51 no3uums)
HepenepauTtHeie HecymectBeHHEBIE Kpaiine penxue .
OCII = OCII Lo OCII «XKenesHoropckuim»
«CeBepcKnm»
Her (BxmodeHue) Her (Brmo4eHHe) gg —— « D.M MUTPOBIPaACKu l‘/JI »

[Tepeuens OCII, oToOpaHHBIX

mmpaapaﬁomrr;rc;t;r(l;%uen Pa3paboTaHbl CLieHapyy 3BOJTIOLNM
et Ha ocHoBe aHanuza OCHM

WWwWWw.secnrs.ru



3aKO0NOHHbIN NMEPETOK KOMMNOHeHTOB PAO

[IponoanHblii paspe3
CKBAKHHBI

m

Bydepubiii
TOPH30HT

KOJLIEKTOP
0TX010B

@D

Ha npumepe M3 XXPO «XXene3Horopcknmn:

3aKOJSIOHHbIE MNEpPETOKM KOMMoHeHTOB PAO pas3BuBalOTCd B OCHOBHOM B
HarHeTaTe/bHbIX CKBaXXMHAX M MNPOTEKAalT MO MHTEPBANaM MOBbILLEHHON
MPOHMLAEMOCTU (OTCYTCTBME LIEMEHTHOIO KaMH$), NMPOTSHXKEHHOCTb KOTOPbIX
MOXXET YBEMMUYMBATLCSA BO BPEMEHWN CHU3Y BBEPX MO CTBOJY CKBaXMHbI

NPUYUHBI  YXYALWEHUS repMETUYHOCTU CKBaXXMH M 06pa3oBaHMsi KaHanoB
nepeTtokoB 06ycnoBneHbl TexHoreHHbiMM  OCIT  BO3HMKAKOWWMMK  MpU
akcnnyataumm M3 XKPO, TakMMM Kak MposiBieHNe CKpbITbIX AedeKToB,
KOppo3us n ctapeHne obopyaoBaHuUs

Mnocne OKOH4YaHWs HarHeTaHust XXPO nepeTok CyLEeCTBEHHO 3aMedsIsSeTcs,
NpeKpaLlaeTcs U MOXET CTaTb HUCXOASLUMM, NMPU 3TOM reosiornyeckas cpeaa
NPENSTCTBYET BOCXOAALLIEMY [ABMXXEHUIO KOMMoHeHToB PAO no cTBOMaM
CKBaXXWH, NPOSIBNSI OAHOBPEMEHHO BMELLIAIOLLIME U U30/INPYIOLLME CBONCTBA

crnocobbl MpeaoTBpalleHnss 06pa3oBaHMA KaHaNMoOB UM PasBUTUSA B  HUX
3aKOJTIOHHbIX MEPETOKOB KOMMOHEHTOB PAO A0/KHbI ObiTb HampaBneHbl Ha
COBEpPLUEHCTBOBaHUE TAMMOHAXHbIX MaTepuanos " METO/0B
LIEMEHTMPOBAHNS CKBAXXWH



iccnepoBaHue MHXXeHepHbIX bapbepoB 6e3onacHocTy M3 XKPO

[MpopaboTka noaxonoB M METOAUK OLEHKWU BIIMAHUA OTOENbHbIX
dbaKkTopOoB, BO3AENCTBYIOLWMX HA NoKasaTenu 3alWmnTHbIX CBOWUCTB
TaMMNOHAaXKHbIX MaTepnanos, MNPUMEHNTENBHO K YCNOBMAM rNyOBUHHOIo
3axopoHeHuna XXPO

TamnoHa)kHble MaTepuans! (MTL, 6eHTOHNT) ncnonb3yemble Npu TMKBUAALNM
ckBaXkuH M3 XXPO 1 HedTerazoBon NpOMbILLNIEHHOCTU

XMMWYECKMI COCTaB BO3AENCTBYHOLLUMX BOAHbLIX Cpea 3KCryaTaLlUOHHbIX
FOPU30HTOB, TEMMNEpPATYpPa BOAHbIX CPe/l, COAEPIKALLMX PaANOHYKINbI

3aLUUTHbIE CBOMCTBA MHXXEHEPHbIX 6apbepoB 6€30MacHOCTU: MPOYHOCTb,
BO/IOHEMNPOHULIAEMOCTb, CK/TOHHOCTb K 06pa30BaHuto AedeKkToB




KoHuenuun 3akpbitua N3 XXPO (@,,.9)

. Tekyuiee nnaHUpoBaHUE YyeT TpeboBaHui AHanu3 nepeyHs BbinonHeHne paboTt no 3akpbiTuio M3 XXPO
®HN COBbLITUI, SIBNEHUI U
e ‘ —

PaspaboTka KoHLenuuu MpoBeaeHne 3aKNoUUTENBHOrO 06CNeA0BaHMA 3aKpbiToro M3 XXPO
3akpbiTna MNr3 XXPO

[MpoBeaeHne oueHKK
I'IpVIHﬂTl/Ie peLleHns o .D.OﬂrOBpeMeHHOVI 6e3onacHoCcTH
3akpbiTm M3 XPO cucTeMbl 3axopoHeHns PAO

AKTyanusaumsi OLEHKM AONrOBPEMEHHOW 6e30MacHOCTM
cuCTeMbl 3axopoHeHns PAO

OdopmMneHne akTa 0 3aBepLueHnmn 3akpbitus M3 XXPO

Bbibop BapuaHTa O6ocHoBaHWe 6e30nacHOCTU
3akpbiTna MNr3 XXPO npw 3akpbiTn 1 3akpbitoro M3 XXPO

AKTYanM3aLIms KOHLENLMN MpoBeaeHne agMUHUCTPATUBHOMO
3akpbiTis M3 XKPO KOHTPO/IA 3aKpbITOro I'IVF3 XKPO un
obecneyeHne m3n4eckom 3alumnTbl Ha
nepuoa aAMMHUCTPATUBHOIO KOHTPOSIS

4

Pa3paboTka nporpammbl Pa3spaboTka nporpammbl

(nnaHa) 3akpbiTusa M3 @ obecneyeHns kayecTBa nNpu
XPO 3akpbiTum M3 XXKPO

Skcnnyatauus MNr3 XXPO

NpoBeneHne nepnognyeckoro
paavaLUMOHHOr0 KOHTPOSS
1 MOHUTOpPMHIa 3akpbiToro M3 XKPO

MoAroToBKa UCXOAHbIX MpoBeAeHne KOMMIEKCHOTO MHXEHEPHOTO
AaHHbIX paanaumoHHoro obcneaosaHus M3 XXPO

Ana NpoeKTUpoBaHUA <

Pa3paboTka Yuet onbiTa
TEXHUYECKNX aKCnyaTaumm
peLueHnii Mr3 XXPO

N NMKBUZAALMM BeeneHve 6a3 aaHHbIX U
Pa3paboTka TEXHONOMMYECKOro pernaMeHTa CKBaXWH XpaHeHve uHdopMauum o
1 NPOM3BOACTBEHHbIX MHCTPYKLIMIA 3akpbiTom 13 XKPO
[MpoBeneHue
PaspaboTka oT4eTa Mo 060CHOBaHMIO AR
6e3onacHocTu 3akpbiTus M3 XKPO HVIOKP

Pa3zpaboTka npoekTta 3akpbitvsa M3 XXPO

Mepuog nocne 3akpbiTns M3 XXKPO
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DenepajbHas CJIyk0a M0 IKOJIOrHYECKOMY, TEXHOJIOTHYECKOMY U ATOMHOMY HA/130Py

Hay4Ho-TeXHM4YeCKHH LEHTP MO0 SACPHOU U PAAUALMOHHOU 0€30IIACHOCTH
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