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P1

[IpumensTe rayOOKHE MaTeMaTHYeCKHE, eCTECTBEHHOHAYYHbIC, COIMAIbHO-
SKOHOMHYECKHE W TPOPEeCCHOHATbHBIC 3HAHWS JJIT  TEOPETUYECKUX |
SKCTIIEPUMEHTANIbHBIX HCCENOBAHUN B 00JIACTH UCTIOIB30BAHUS SIACPHON SHEPTHH,
SITEPHBIX MAaTEPHAJIOB, CHCTEM y4eTa, KOHTPOJIS U (PU3NYECKO 3alUThI SASPHBIX
MaTepPUaJIOB, TEXHOJOTHI pagUalliOHHON Oe30MacHOCTH, MEIULIIMHCKON (PU3UKH U
SITePHOM MEIHUIIMHBI, H30TOMHBIX TEXHOJIOTHI 1 MaTEPHAJIOB B TPOPECCHOHATTBHON
eSITeIbHOCTH.

P2

CraBuTh ¥ pemaTh HWHHOBALMIOHHBIE HWH)KEHEPHO-QU3NYECKHE  3aladH,
pea30BBIBATh MPOEKTHI B 00JACTH HCIONB30BAHUS SAEPHON SHEPTUH, SIIEPHBIX
MaTepHalioB, CHUCTEM Yyd4era, KOHTPOJAs M (PU3MYECKOW 3alIUThl SAEPHBIX
MaTepHaJioB, TEXHOJIOTHI PaIUAIIMOHHON 0e30MacHOCTH, MEIULIMHCKONW (PU3UKH U
SIIEPHON MEAULMHBI, H30TOMHBIX TEXHOJOTHI U MaTEPHAJIOB.

P3

Co3maBare  Teoperndeckue, (U3MYECKHE W MaTeMaTHYECKHe  MOJEIH,
ONMCHIBAIOIINE KOHICHCHPOBAHHOE COCTOSIHUE BELIECTBA, PACIPOCTPAHEHHE H
B3aUMOJECHCTBHE MOHU3UPYIOIINX H3JIy4eHUH C BEIIECTBOM U KUBOH MaTepHew,
($u3NKYy KHHETHYECKHX SIBJICHUH, IPOLIECCHI B PEAKTOPAX, YCKOPUTEISX, MPOLIECCHI
1 MEXaHU3MBbI IEPEHOCA PATUOAKTUBHOCTH B OKPY KAKOLIEH Cpene.

P4

Pa3pabaTeiBaTh HOBBIE AJITOPUTMBI U METOZBL. PacyeTa COBPEMEHHBIX (PH3MUECKUX
YCTAHOBOK U YCTPOMCTB, HUCCIENOBAHUS M30TOMHBIX TEXHOJOTHMH W MAaTEPUAIOB;
U3MEPEHHs] XApPAKTEPUCTUK MOJEeH HOHU3UPYIOIUX U3JIYYCHUH, OLICHKH
KOJMYECTBEHHBIX  XAaPAaKTEPUCTUK  SNEPHBIX  MaTepHUAJIOB, U3MepeHus
PamIMOAKTUBHOCTH  OOBEKTOB  OKPY)KAKOLIEH  Cpenbl,  HCCICJOBAHMNA B
PaTHO3KOJIOTUH, MEAULIMHCKON (DU3MKE U SIEPHON MEIUIIHE.

P5

OueHuBaTh NEPCTIEKTUBBI PA3BUTHS SIACPHON OTPACITH, MEAULIUHBI, AHATU3UPOBATH
paguvalliOHHbIE PUCKU W CLEHAPUM NOTEHUUAJIbHO BO3MOXKHBIX aBapui,
pa3pabaTeiBaTh MEpHI MO CHIDKEHUIO PUCKOB U OOECNEUeHUIO SOepHOU U
panuanoHHONW Oe30MaCHOCTH PYKOBOACTBYSICH 3aKOHAMU W HOPMAaTUBHBIMHU
JOKYMEHTaMH, COCTABJIATD 3KCIEPTHOE 3aKIIFOUEHUE.

Po6

IIpoexTupoBaTh U OpPraHMW3OBLIBATE MHHOBALIMOHHBIN OM3HeEC, pa3pabaTbBaTh H
BHE/IPSITh HOBBIE BHIBI MPOAYKIMH U TEXHOJOTHH, (HOpMUPOBaTh 3PPEKTHBHYIO
CTPATCTU0 MW AKTHBHYKO TIIOJIMTUKY PHUCK-MCHCIP)KMEHTA Ha MNPCANPUATHH,
MPUMEHSATh METOJbl OLICHKM KAa4decTBAa W PE3yJbTATUBHOCTH TPyJa IMEPCOHANA,
NPUMCHATE 3HAHUE OCHOBHBIX MOJOKEHUH MATEHTHOTO 3dKOHOOaTeJIbCTBA H
aBTopckoro npasa Poccuiickoin @enepannu.

ObugexyibmypHsie KoMnemeHyuu

P7

JleMOHCTpHpOBaTh TNIyOOKHE 3HAHUS COLMANBHBIX, STHUYECKUX M KYJbTYPHBIX
aCIIeKTOB MHHOBAIIMOHHOHN NPO(eCCHOHANBHON AesITeTbHOCTH.

P8

CaMOCTOSTEILHO YUUTBCA U HEMPECPBIBHO NOBLIIIATH KBaJ'II/I(bI/IKaL[I/II'O B TCUCHUEC
BCEro neprona npoeCCUOHATbHON AESTEIbHOCTH.

Po

AKTHBHO BJIaZIcTb MHOCTPAHHBIM SI3bIKOM Ha YPOBHE, MO3BOJSIOIIEM padoTaTh B
WHOSI3BIYHOWM cperne, pa3padaThiBaTh JOKYMEHTALUIO, MPE3EHTOBATH PE3yJIbTATHI
poeCCHOHATTLHOM NesITEIbHOCTH.

P10

O¢pdexruBro paboTaTh WHAWBHUAYyAJIbHO M B KOJUIEKTHBE, AEMOHCTPHPOBATH
OTBETCTBEHHOCTD 32 PE3YJIbTAThI PA0OTHI U TOTOBHOCTH CJIEIOBATH KOPIIOPATUBHON
KYJITYPE OPraHU3aLNN.




MunucrepcrBo o0pasoBanusi H Hayku Poccuiickoii @enepaunu
denepaapbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICIIETr0 00pa30BaHUs
«HAIIMOHAJIBHBIM UCCJIEJOBATEJIbLCKUI
TOMCKHU MOJUTEXHUYECKU YHUBEPCUTET>»

IIMTkona UHkeHepHAas IIKOJAA SIEPHBIX TEXHOJOTUNI
Hanpasnenue nogrorosku 14.04.02 Anepuble Gusnka v TEXHOIOTUU
Otnenenue mkonsl OTaeNeHNE SIEPHOrO TOILUIMBHOIO IIUKJIA

YTBEPXAIO:
Pykosonurens OOIT
12.03.2018 Ky3Heno M.C.

(IToamuce)  ([ara) (®HN.0)
3ATAHHUE
HA BBINOJIHEHHE BbINMYCKHOH KBAaNH(PUKALHOHHON padoThl
B dopwme:
| Marucrepckoin auccepTanun
Crynenty:
I'pynna dUO
0AM6b Uembypa Banmumy Cepreesudy
Tema paGoTsr:
®DunanbHas nzomsiiyst PAO B Poccun
YTBepskaeHa MPUKAa30M AUPEKTOpa (1ara, Homep) | 22.03.2018 Ne2009/c
| Cpok caun crynenToM BoImONHEHHOI PaGOTEL: | 04.06.2018 r.
TEXHUYECKOE 3AJAHHUE:

Hcxoanbie nanHbie K padote JloKyMeHTanbHble W JJEKTPOHHbIE  HAy4YHO-
TEXHUYECKHE UCTOUHUKN HH(POPMALIUH [TO TEMATHKE
paboThl. A Takke NepeueHb HOPMATHUBHO-TIPABOBBIX
JOKYMEHTOB.

Hepeyennb mogIeRAMMX HCCAEA0OBAHUIO, | — U3yYEHHUE COCTOSHHS M HCCIEOBaHKHE Mpodiem

NMPOEeKTHPOBAHUIO U paspadoTke | oOpaieHuss ¢ pPajgMOAKTUBHBIMH OTXOHAMH Ha

BOIIPOCOB (¢uHANBHOW CTaMK U3OJSILUM HAa TpUMEpe

npunosepxHocTHOro I13PO B r. HoBoypasnbcke,

— WcclienoBaHue OCOOEHHOCTEH M XapaKTePUCTHUK
MyHKTA MPUMOBEPXHOCTHOTO 3aXOPOHEHHUSI B T.
Hosoypainscke;

— W3y4eHUEe pe3yJbTaTOB aHan3a Oe30MacHOCTU
3aIIUTHBIX CBOUCTB KoHTeitHepa Tuna H3K s
3aXOpPOHEHMUS,

— uccnenoBanuss Ha coorBercTeue aaHHoro [I3PO
MEXKITYHAPOTHBIM/POCCUNCKUN TpeOOBaHUSIM W
HOpMaM Oe30MaCHOCTH,

— W3y4eHus1 OOIIECTBEHHOTO MHEHHsS, B YaCTHOCTU

CTYACHTOB BBICHICTO u CpE€AHETO
npoheCCHOHABHOTO obpazoBaHus
HoBoypaabcKOro TEXHOIOTHYECKOTO HHCTUTYTA
HUSTY MUDU;




— pa3paboTka pPEKOMEHAAIMH 1O MOBBIIICHHUIO
KYJIBTYPbl U WHOOPMHUPOBAHHOCTH HACEJCHUS T.
HoBoypanbcka B BONpocax  HCIOJIb30BaHUSA
SIIEPHBIX TEXHOJOTHI.

Ilepeyennb rpaguyeckoro marepuaja

I'enepanbHbIii TJ1aH [I13PO OTAENECHUSA
«HoBoypanbckoe» ¢ummana «Cesepckmity «HO
PAO» ropoma Hosoypanecka CBepanoBckoit
o0nacTy.

KoHcyabTaHTBI 10 pa3aesaM BbINYCKHON KBAJH(UKALIHOHHONH padoThl

Paszgen Koncynbrant
duHaHCOBBIN MEHE>KMEHT,
pecypcoshHeKTHBHOCTD u | O.A I'punosa
pecypcocOepexeHme
CoumanbHas orBercTBeHHOCTL | FO B. I'anikoBa
HHoCTpaHHBIN SI3bIK I'. H. baszaposa

A3BLIKAX:
— Ad”oTaims
— BBepnenue

— Krnaccupukanus PAO

— HopMmatupHO-TIpaBOBOE pEryIUpPOBAHUE

— Ilpunnunst obpamenus ¢ PAO

Ha3sanus Pa3aejioB, KOTOPbIC O0I’KHbI ObITh HANMHCAHBI HA PYCCKOM H HHOCTPAaHHOM

Jdata BblAAYM 32JaHUSA HAa  BbINOJIHEHHE  BbINMYCKHOH 12.03.2018
KBAJTH(PUKAIIMOHHOH padoThl N0 JIHHEHHOMY rpauky -
3ananue BbIAAJ PYKOBOAUTE/Ib:
JIOJLKHOCTh (5 (0] quﬂ::a:;;ne}m, Hopnucs JMara
3amecTUTENL
pykoBoauressa no YP I".C. 3unoBbeB K.T.H., JOILIEHT 12.03.2018
HTU HUAY MUOU
3anaHue NpPUHSJ K HCTIOJHEHHI) CTY/ICHT:
I'pynna [25(8] Hopnuch Jlata
0AMO6b Uembypa Bagum Cepreesny 12.03.2018







3AJJAHME JUISI PA3JIEJIA
«COUUAJBHASI OTBETCTBEHHOCTb»

CTyneHTy:
I'pynna OUO
0AMO6b Uembypa Bagum Cepreesuy
IxoJa HATI Otaenenne OSTI]
14.04.02 AnepHbie
¢du3nka u TexHonoruu/
YpoBeHb Marucrparvpa Hanpasiienne/crienHaILHOCTL AnepHO-TEXHUYECKUN
obpa3oBaHus patyp P 1 ACp
KOHTPOJIb u
peryanupoBaHue
Hcxoanbie naHHbIE K pa3aeiy «CounajibHasi 0TBETCTBEHHOCTb):
OnucaHue MOMCIICHUS U MecTa Ams paboThl C MEPCOHAJIBHOM | — HEOIArOMPHITHBIC MPOM3BOACTBCHHBIC
BBIUUCIUTEIBHON MAIIUHOM I1I3BM) Ha peAMET (haxTopsI o PE3YIBTUPYIOLIEMY

BO3HHKHOBCHHA:

BO3ACHCTBHIO HA OpPraHH3M PabOTArOMETo
YCTIOBCKA,

OTACHbIC M BPEAHBIC (AKTOPBI, HMCOIIHE
(pU3MUECKYI0  NMPHPOAY  BO3ACHCTBHS  HA
OPTaHH3M;

BO3ACHCTBHC HA OKPYKAMOIIYIO MPHPOTHYIO
Cpeay.

HopmaTuBHO-IIPABOBBIE TOKYMEHTBI

CTaHIAPTHI IO OC30MACHOCTH TPYIQ;
CAHMTAPHBIE HOPMBI U IIPABUTIA;
TUTUCHUICCKUC HOPMATHUBBEI,

TpeOOBaAHMS obecrieyeHI TIOKAPHOH
0C30MACHOCTH H 3JICKTPOOC30MACHOCTH.

Iepedyenb BONpPocoB, MOAJIEKAUIUX HCCIETOBAHUIO, MPOEKTHPOBAHHIO H pa3padoTke:

BrrasicHue BPEIOHBIX (axTopoB

MPOU3BOACTBEHHOM CPEBI

MPOCKTUPYEMOH

MHUKPOKIUMAT
TMOMCIICHHU,
OCBEIICHHOCTb Pab0Overo Mecra;

3a0IMTa OT MyMa W BUOpAnHii;

3aIlUTA OT 3MCKTPOMATHUTHOTO H3JIYUCHHS,
3PTOHOMHKA PA0OUCTO MCCTA;

peKuUM PabOTHL

TPOU3BOACTBCHHOIO

AHanu3 BBUIBJICHHBIX OIIACHBIX (DAKTOPOB IPOCKTHPYEMOH
MPOU3BOACTBEHHOM CPEaBI

MPUYHUHBL  BOZHHUKHOBEHUS
BPEIHBIX (PAKTOPOB;
MOCIEACTBHA,
MEPONPHATHA 10 MX YCTPAHCHUIO WA
CHIDKCHHUIO BPESTHOTO BO3ICHCTBIL

ONMACHBIX H

| JlaTa BbIIAYH 3a1aHUSA AJs1 pa3aeia 1no JUHEHHOMY rpauky | 12.03.2018
3aganue BbIAAJ KOHCYJIbTAHT:
JIO/LKHOCTh [ (0] quﬂ::a:;;ne}m, Hopmucn JMara
Crapuii
npenoaasaresb kag. YK | 1O B. INaukosa 12.03.2018
HTHU HUAY MHUOU
3agaHue NPUHSAJ K HCTOJHEHHI) CTY/ICHT:
I'pynna PUO Hopmuch Jara
0AMG6bB UemOypa Bagum Cepreepnu 12.03.2018




Pegepar

Bemmycknas kBaimukanvonHas pabora comepxkut 134 crpanmn, 18
PHCYHKOB, 28 Tabnuil, 39 UCTOYHUKOB, 8 TPHUIIOKEHUIA.

KiroueBble cimoBa: paanoakTUBHBIE 0TX0AbI, oOpamenue ¢ PAO, punansHas
u3ossis PAO, MexxnyHapoIHOE areHTCTBO MO aTOMHOM 3HEPIHH, HALMOHAJIBHBIN
OTepaTop Mo 0OPaICHUIO C PAIMOAKTUBHBIMH OTXOJaMH, MYHKT MPUIOBEPXHOCTHOTO
3aXOPOHEHUsI PAJUOAKTUBHBIX OTXOI0B.

Llenbro TMIIIOMHOM PadOTHI SABJISETCS HCCIEA0BAHUE MTOAXO0I0B U TEXHOJIOTUH,
NPUMEHSEMBIX HA MPEANPUATHH 1O (PUHATBHOHN n3ossiun PAO ¢ nenbro onpeaesneHus
UX COOTBETCTBHS  MEKIYHAPOJHBIM/POCCHHCKMM, TpeOOBaHUSAM W  HOpPMam
3KOJIOTHYHOCTH U O€30MaCHOCTH.

MeToa WCcCNeqoBaHUsl 3aKIKYACTCS B HCCIEAOBAHWM OCOOCHHOCTEH W
xapakrepuctuk nmyHkra [13PO B r. HoBoypanbCke, M3yYEHUH PE3YJIbTATOB AHAIM3A
0€30MacHOCTH YIIAKOBOYHOTO KOHTeHepa PAO, a Tak)ke yCTaHOBIIEHUE COOTBETCTBUS
[MTT3PO pexomen nanussm MAT'ATO.

B nmpouecce wuccrnenoBanus ObIIM  HM3YYEHBI COCTOSIHUE M MPOOJIEMBI
oOpateHust ¢ paaguoakTuBHbIMU oTXoAamu (PAO), mpoaHaM3upOBaHbl MOAXOABl U
TexHonoruu odpaieHus ¢ PAO Ha (uHAIBHON cTaauK W30JSILAHA HA PUMEPE MYHKTA
NPUMIOBEPXHOCTHOTO  3aXOPOHEHUS  PAAMOAKTHBHBIX  OTXOJOB  OTACIICHUS
«HoBoypanbckoe» ¢(ummana «Cesepckuity «HO PAO» B ropoge Hosoypanbcke
CeepmioBekoil obmactu. Taxke OBUIO NMPOBENEHO HCCIECAOBAHWE JKCHEPTHOTO H
OOIECTBEHHOT0 ~ MHEHMH B YacTHOCTM  CTyAEeHTOB  HoBoypanbckoro
TexHonornyeckoro uHcruryra HUAY MUOU.

B pesyaprare wuccnemnoBanus Obula mnpoBeneHa mnposepka [ITI3PO B T.
HoBoypaibcke  Ha ~ COOTBETCTBHE  MEXKIAYHAPOAHBIM/POCCHUICKAM  HOPMaM
0€30MacHOCTH, BBISIBJICHA NpoOJieMa B HEIOCTATOYHON HMH(POPMUPOBAHHOCTH
CTYJECHTOB, a TaKXe ObUIM pa3padOTaHbl PEKOMEHAALMHU IO MOBBIIIEHUIO OOILIETO
YPOBHSL 3HaHWi, KyJIbTYpel W WH(QOPMUPOBAHHOCTH HACEJICHHS B BONPOCAX
WCIOJb30BaHUsl SHEPIMM aroMa, B 4acTHOCTH oOpamieHus ¢ PAO Ha QuHanbHOU

CTaauun U30JIA10UN.



Cnucox cokpameHuii

AO «YOXK» — AKIMOHEpPHOE OOWIECTBO YPAIbCKUH AJIEKTPOXUMUUYECKUI
KOMOMHAT

APM3 — ATOMpPEIMET30J10TO

ADC — aroMHas 3IIEKTPOCTAHIMS

ADXK — AHrapckuii 3neKTpOaN3HbIA XUMUYECKHIA KOMOUHAT

BAO — BBICOKOAKTUBHBIE OTXO/IbI

BHUMUD® — BceepocCHMCKMI — HAYYHO-UCCIIENOBATEIBCKAA ~ MHCTUTYT
AKCIEPUMEHTATBHON (PU3UKU

BHUUT® — Bceepoccuiickuii  HAy4YHO-UCCIECIOBATENBbCKUA ~ UHCTUTYT
TEXHUYECKON PU3NKH

['PO — ra3zo00pa3Hble pPaJuOAKTUBHBIE OTXO/IbI

['XK — I'opHO-XMMHYECKHAA KOMOWHAT

KPO — xxuaxue paIuoOaKTUBHBIE OTXObI

MAT'ATO — MexayHapoIHOE areHTCTBO 10 aTOMHOM SHEPTUH

M3VYA — MUHUMAIBHO 3HAYUMBIE yETIbHAS AKTUBHOCTD

M3A — MMHUMAJIBHO 3HAYUMBIE AKTUBHOCTD

MC3 — MammMHOCTPOUTEIBHBIN 3aBOJ

HAQO — HU3KOAKTUBHBIE OTXOJIBI

HTHU HUAY MHUOU - HoBOypaJbCKHl TEXHOJOTMYECKUA WHCTUTYT
«HanmoHansHOTro UCCiIen0BaTesIbCKOro saepHoro yuusepeurera «MUDOK»

HUHWAP — Hay4dHo-ucCne10BaTeNbCKUi MFHCTUTYT ATOMHBIX PEAKTOPOB

OHAO — 04eHb HU3KOAKTUBHBIE OTXObI

OST — oTpaboTaBLiee iACPHOE TOILTUBO

[1I"3 — myHKT TIyOMHHOTO 3aXOPOHEHUS

[MTT3PO — nyHKT NPUIIOBEPXHOCTHOIO 3aXOPOHEHUS PAIUOAKTUBHBIX OTXOI0B

[I5BM — nepcoHanbHas IEKTPOHHO-BBIYMACIIMTENBHAS MAllIMHA

PAO — pannoakTUBHBIC OTXO/IbI

CAO — cpeTHCAKTUBHBIE OTXOIBI



CXK — Cubupckuii xumudeckuii KoMOMHAT

TB3JI — tommmBHas komnanus 'K «Pocarom»

TPO — TBEpABIE PAANOAKTABHBIE OTXObI

OOU — OU3HAKO-SHEPTETUUECKUIA HHCTUTYT

OI'YIIT «HO PAO» — @enepalibHOC TOCYJAPCTBECHHOE YHUTAPHOE
npeanpusatie «HaioHaapHbI oneparop Mo OOPAIIEHUIO € PaAUOAKTHBHBIMU
OTXOIaMH»

UM3 — Yenenkuii MEXaHHYECKUAH 3aBO/I

SATL — saepHblii TOIUTABHBINA LK

SOK — anepHblii OpY»KEHHBIN KOMIUIEKC
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BBenenue

ATOMHAasl SHEPreTMKAa Ha CETOJHSIUHWI JIEHb SIBISETCS Ul YEIOBEUYECTBA
OJIHUM U3 HanOOoJee MEPCIEKTUBHBIX HCTOYHUKOB 3JIEKTPUYECKON SHEPTHH, SIICPHBIE
TEXHOJIOTMH YCHEIIHO KCMOJBb3YIOTCS B MEIUIMHE, TEXHUKE, CEIIbCKOM XO3SHCTBE,
HAYYHBIX HMCCIEAOBaHUSAX. I B MEPCIEKTHBE MMEHHO SICPHAS SHEPrUsl MO3BOJIUT
OTKPBITh MPUHLIUITMAIBHO HOBBIE BO3MOKHOCTH Pa3BUTHs YyenoBevecTna [1].

OTnrunTeNnbHass 0OCOOEHHOCTh ATOMHOM SHEPIrETUKU 3aKIK0YATCS B TOM, YTO
NYyTEM HMCHOJIb30BAHUS CPABHUTEILHO HEOOJIBLIIONO0 KOJMYECTBA TOMJIMBA YAACTCS
BbIpa0aThIBaTh KOJOCCATBHOE KOJWYECTBO AHepruu [2]. OmHako, KaKk U B JIFOOOMH
Apyroit 061acTi NPOMBILIEHHOCTH, TPOM3BOACTBO 3JIEKTPOIHEPIUM BIICUET 34 COOOM
BO3HUKHOBEHUSI TEXHOTEHHBIX OTX0M0B. 1 B maHHOM ciywae OoJibliasi MX 4acTh
SBJIICTCS PAJAMOAKTUBHBIMM, KOTOPBIE M3-3a COACP)KAHHWS B HUX PaIMOHYKIIHIOB
HEJIBb3sl OE30MACHO HU YHUUYTOXKUTh, HU 3aXOpOHUTH [3]. TloaTomy mist Takoro poaa
OTXOJ0B TpeOyeTCsl CHEeHMAIbHOE OOpAIEHUE, KOTOPOE TMO3BOJMT 00€CIECUUTh
0€30MacHOCTb 3/I0POBbs YETOBEKA 1 MUHUMHU3UPOBATh BO3ICHCTBUE HOHU3UPYIOLLIETO
M3JIyYEHUS HA OKPYXKAKOMIYIO cpeay [2].

Takum 00pa3oMm, HapsAy CO BCEMH IPEUMYIIECTBAMHU MCIIOJIB30BAHMSI SHEPTUH
aToOMa CyIIECTBYIOT M HEKOTOPBIE HEAOCTATKH, CBSA3AHHBIC, MPEKIE BCEro, C
HEPACMPOCTPAHEHUEM  SIICPHBIX ~ MaTepuajoB, oOecnedeHHEeM  (PU3UUYECKOI,
SKCIIJIyaTallMOHHOM M DJKOJIOTMYECKOM  Oe3omacHOCTH;  O0pallleHuEM ¢
PAIMOAKTUBHBIMUA OTXOJaMM, Kak B Tpouecce OO0pa3oBaHWs, TaKk M Ha CTaJuHU
3aXOPOHEHHSI.

CTOUT OTMETUTh, YTO KPOME PAaAMOAKTHBHBIX OTX010B (PAQO) umerorcs u
APYyTMe HE MEHEE OMACHBIE W TOKCHMYHBIE OTXOJbI, B OTHOIICHWM KOTOPBIX TaKKE
CJIEAyeT MPOBOAMTH MOJMTHKY Oe30macHoro oopamieHus. [10 HEKOTOPBIM OLEHKaM
roJ0BOH 00BEM MPOU3BOAMMBIX BO BceM Mupe PAO cocrapisieT npuOnu3utenbHo 0,5
% OT BCeX MNPOMBINLIEHHBIX OTX0M0B [3]. OtramuutenbHas 0coOeHHOCTH PAO
3aKJIFOYAETCSA B TOM, YTO YPOBEHb MX OMACHOCTH CO BPEMEHEM OYAET CHUKATHCS 10

TEX MOP, MOKA OHU HE CTAHYT MOJHOCTHIO O€30MaCHBIMU [2].
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Besomacunoe oOpamenue ¢ PAO u otpaboTtaBmmm siaepHbIM TOrMBOM (O T)
ABIIICTCSA, OE3yCTOBHO, aKTyalbHbIM s Poccuu, a Takxke TeX 3apyOeKHBIX CTpaH,
KOTOPBIE PA3BUBAIOT ATOMHYIO SHEPTETUKY, UCTIOJIB3YIOT MCTOYHUKU PATAOAKTUBHOTO
M3ITyYEHHUS 711 HAYYHBIX LIEJIEH, B TEXHUKE, MEAULIMHE U CETTbCKOM X035 CTBE.

Cozpmanne W pa3BUTUE OC30MACHON MJIs YETOBEKA M OKPYKAKOWIEH Cpeibl
cuctembl oOpanieHust ¢ PAO — BakHas rocyAapCTBEHHAS 3a4a4a, PEUICHHE KOTOPOW
Oa3upyeTcs Ha KOMIUIEKCHOM TOIXOAE, TITyOOKOM M BCECTOPOHHEM AHAIM3E U YUETE
NPaBOBBIX, = HOPMATHBHBIX,  HAYYHBIX,  TEXHUYECKHX,  TEXHOJOTMYECKHUX,
METOMYECKUX, OOLICCTBEHHBIX U TOJTUTUUYECKUX ACMEKTOB.

Llens paGoTel — ONpenciIcHWE COOTBETCTBHS MOAXOJ0B W TEXHOJOTHH
¢uHambHOM M30ssitMu PAO B PO MexayHApOAHBIM/POCCUHCKAM, TPEOOBAHUSAM W
HOPMaM 3KOJIOTUYHOCTH M O€30MaCHOCTH.

3amaun: M3yYCHUE COCTOSHUS M MCCIEAOBAHMIO TpolOiaemM oOpaiieHus ¢
PAIMOAKTUBHBIMUA OTXOJAMH HA CTAauM WX (PUHATBHOW HM30JIALMU; HCCIEAOBAHUE
ocoOeHHOCTeH u xapaktepuctuk nyHkta [I3PO B 1. HOoBOypanbCcke, ycTaHOBICHHE
cootBeTcTBUs [ITI3PO TpeGoBanusim MAT'ATO; npoBeIeHUE HHTEPBBIO € SIKCIIEPTOM
ATOMHOM OTpaciy, a MMEHHO C pyKoBoauTeneMm ortxaeneHus «Hosoypaiibekoe»
¢pumana «Cesepckuity «HO PAO» Bsuecnasom BriagumupoBudeM AJIEKCaHIPOBBIM;
MIPOBENCHHAE  COLMOJIOTMYECKOTO Ompoca cpeam  CTyAeHToB  HoBOypambCckoro
TexHonornyeckoro uHcruryra HUAY MUOU.

ObecrnieueHne 3K0m0TMUECKOM Oe3omacHoctr Poccnn B oOnactu (puHAIbHOM
M30JILIMA  PAJMOAKTUBHBIX OTXOJOB SBJIICTCS KpaWHE aKTyaJlbHOW 3aJadqei,
MOCKOJIBKY OT €0 PELICHUs 3aBUCUT JAIBHEHIIEE PA3BUTHE ATOMHON YHEPIETUKH.

Hayunas HOBM3HA pabOThl 3aKIO4YacTCsl B NPOBEACHUM MHCICKIUS
oe3onacHocTy neproro npunopepxHoctHoro [13PO teepabix PAO B Poccun.

[TpakTryeckas 3HAUMMOCTh PAOOTHI 3AKITHOYACTCS B MOBBIMICHUN KYJIBTYPBI U
WH()OPMUPOBAHHOCTH HACENIEHUsT B BONpOCax O€30MacHOCTH W SKOJOTHYHOCTH

3axoponenus PAO.
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B taGmuue 1.1 npeacrtaBieHbl KOJIMYECTBEHHBIE MOKA3ATEIM HAKOTJIEHHBIX
PAO paznuunabiMu opranuzanusimu [S]. OcHoBHoi 00beM TPO, a 310, mpumepHo, 65
363 MJIH M? COCPEIOTOYEH HA YPaHOAOOBIBAKOIIMX MPEANPUATUAX U OTHOCUTCS K

kareropun OHAO u HAO.

Tabnuna 1.1 — Opranuzanuu, oTBevaromue 3a Hakomienue PAO [4].

TMoapasaeenus OcHoBHbIE Hakonnennsie PAO, TbIic. M°
OpraHu3anuu TPO KPO
Pocaneproarom ADC 117 140
BHUNDD 5 -
SAOK BHUUT® 2 1
«Masik» 620 318 000
MC3 - 230
ADXK 3 -
TB31 CXK 350 5000
UM3 4500 -
JIMBU3HOH MO yIpaBIE€HUIO
3aKJIFOYHUTEJIBHON CcTaauel I'XK 195 400
JKU3HEHHOTO ITHKJIA
HUHAP 400
Bbriok no ynpasieHn0 HHHOBALIUSA DI 3 1
IIpoune opranmszarm (APM3 u np.) 65 363 114 039
Bcero: 71 608 437 814

BricokoaktuBHbix TPO Hakomneno okono 77 teic. m® (0,1%) u oHM B

OCHOBHOM cocpenoroueHbl Ha [1O «Mask» B Buze octekiioBanHbiX XKPO. Exxeronnas

Hapabotka TPO cocrapnsier 1263 ThIC. M.

OCHOBHBIMHA

HapaOOTUYMKAMHK

TPO

SABJIAKOTCA

OPEITPHATHS

ypanoaoObiBaroiiero aupusnona ['K «Pocarom» (okono 1243 Teic. M3 B TO1).

Cpennue u BbicokoakTuBHbIE TPO oOpasyrorest Ha ADC (7,1 teic. M? B TON),

[1O «Masix» (4,5 Teic. M B o) ¥ Ha ['XK (2,25 Teic. M? B o). Ha 101110 OCTaIBHBIX

npeanpuaTuid npuxoaurcs menee 0,5% [5].

1.2 HopmaTuBHO-NIpaBoOBOE peryjimpoBanue B oTHomeHun PAQO

Kaxxnas crpana uMeeT yHUKaIbHBIN onbiT oOpanieHus ¢ PAO, HO 04eBUIHO,

YTO 00CYXKJAEHUE U OOMEH MOJOOHBIM OMBITOM, COTPYAHUYECTBO B JAHHOU 001acTH —
MyTh K MOBBIIEHUIO OE30MACHOCTH U YKPETUICHUIO JIOBEPUS MEXKAY TOCYyAapCTBAMMU.
OToil 1enu CIOyKar Ppas3jIMuHbie MEXKIyHApPOJIHBIC OpraHu3aluu, HampuMmep,
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aBTOPUTETHOE MEXKIYHAPOIHOE areHTCTBO N0 aroMHOM 3Heprun (MAI'ATD), onHum
U3 YUPEIUTENECH U AKTUBHBIM YYACTHUKOM KOTOPOTO SIBJISIETCS HAILIA CTPAHA.

B 2005 romy Poccuiickoii ®enepanmeid  Obuta  paruduimpoBaHa
«OOBeTMHEHHAS KOHBEHIMS 0 O€30MaCHOCTH 00panieHus ¢ OTpabOTaBIIAM SIIEPHBIM
TOTUTMBOM U O O€30MACHOCTH OOpALLEHUS C PAANOAKTUBHBIMU OTXOJAMM), YTO CTAJIO
HOBBIM 3TANoOM B Pa3BUTHH cUCTEMBI oOpatieHus ¢ PAO.

B Hacrosiiee BpeMs 3aKOHOJATENBHO peryiupoBanue oOpaiieHus ¢ PAO B
Poccum ocymiectBasiercst Hopmamu DenepanbHoro 3akoHa ot 11 urons 2011 romga Ne
190-®3 «O06 obpanicHur ¢ PAAUOAKTUBHBIMU OTXOIaMM.

OnHuM 13 BakHEHIMX 3TanoB ooOpatieHus ¢ PAO sBiseTcs X 3aXOPOHECHHUE.
B onpeneneunn ®denepanvHoro 3akona ot 11 wmronst 2011 roma Ne 190-d3 «O6
OOpalleHNH ¢ PaJOAKTUBHBIMU OTXOIaMU» «3aXOPOHECHUE PAJIMOAKTUBHBIX OTXO/I0B
— 0e30macHOE pa3MEUICHHE PAJUOAKTHBHBIX OTXOJOB B TNYHKTE 3aXOPOHCHUS
PAIMOAKTUBHBIX OTXOJM0B 0O€3 HAMEPEHUS WX MOCICAYIOLIErO W3BICUEHHSY. B
COOTBETCTBUM C BBILIEYNIOMSAHYTHIM DENepabHBIM 3aKOHOM, FOPUAUYECKUM JIULOM,
VIOJIJHOMOYEHHBIM OCYLIECTBIATE ACATENBHOCTD MO 3aXOPOHEHUIO PAAMOAKTUBHBIX
OTXOJIOB M MHBIE BUBI ACITEILHOCTH MO OOPAMEHUIO C PAAUOAKTHBHBIMU OTXO/IAMH,
SBJIIETCS. HAMOHAJIBHBIA ONEPATop Mo OOPAIICHUIO C PAIMOAKTHBHBIMU OTXOJAMH.
Pacnopsbxenuem [IpaBurensctsa Poccuiickoin ®enepanuu ot 20 mapra 2012 1. N 384-
P HAIMOHAJBHBIM ONEPATOPOM MO OOpPAlICHHID C PaJMOAKTUBHBIMHM OTXOJAMHU
onpenesicH OI'YIT «HO PAO».

B cBoeii craree «Pa3BuTre peryimpyrmmx OCHOB 1 HOPMATUBHO-TIPABOBOTO
perynupoBanus B oonactu oopameHus ¢ PAO u OST» be3syoues B.C. npuBoaut u
MOSICHSAET OCHOBHBIE MOJIOKEHUS (PeepaIbHOrO 3aKoHa [6].

Bo-nepBbiX, 3aKOH yCTaHABIMBAET MPABOBOM pPEKMM OOpALEHUS C paHEE
HAKOTUICHHBIMHA W BHOBb OOPA3yIOIMMHUCS PATNOAKTUBHBIMH OTXOJAMH.

Bo-BTOpBIX, TOCYHapcTBeHHas Kopropauus «Pocarom» sBISETCS OPraHoM
roCyJapCTBEHHOTO yrpaejaeHuss B ooOnactu obOpamenus ¢ PAO. 'K «Pocarom»
TOTOBUT BCE MPEIJIOKEHHUS], KOTOPBIE JOJDKHO YTBEPXKAATh NMPABUTENBCTBO PD [6].

B-TperhHX, 3aKOH YCTAHABIMBAECT MPHHLMIBI OOpAlllCHUsT W 3aXOPOHCHUs
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BaxkHO OTMETUTH, 4YTO C MPUHATHEM JAaHHOTO 3aKkoHa Poccus caenana
CEphE3HBIN LIar B HAMpaBJICHUM YHU(UKAMKM CBOEr0 3aKOHOAATENILCTBA B 00JACTH
Oe3omacHoro oopameHusi ¢ PAO ¢ 3aKOHOAATENBCTBOM BEAYLIMX 3apyOCKHBIX CTPaH

Y MEXIYHAPOJIHBIMU HOPMaMH [6].

1.2.1 IlepeyeHb 0CHOBOMOJIATAOIIUX JOKYMEeHTOB MAT'ATD

MexayHapoAHOE areHTCTBO MO aroMHoi >Heprun (MAI'ATD) mumeer psaa
JOKYMEHTOB, CBSI3aHHBIX € OOmMMHM mnpuHUMnamu oOpamenus ¢ PAO. [lanee
MEPEYUCIIEHBI OCHOBHBIEC U3 HUX [8]:

—  Knaccuukaums pagunoakTuBHBIX OTX0M0B. Cepuss H3JAHUN MO
oe3onmacHoctu No 111-G-1.1, MAT'ATD, Bena, 1994.

—  OObenuHEHHass  KOHBEHIMS O  Oe3omacHOCTH — oOpallieHust ¢
oTpaboTaBIIMM TOIUIMBOM W O O€30MacHOCTH OOpalleHUs € PAIAMOAKTUBHBIMA
orxonamu, Bena, MAT'ATO, NFCIRC/546, 1997,

—  IlpuHumne! oOpamieHus ¢ paguOAKTUBHBIMU OTXoAaMu. Cepus N3JaHmii
no Oe3zonacHocTH, OcHOBbI Oe3zomacHocTH, MAI'ATO, Cepus wusnanuii 10
oe3omacHoct Ne 111-F, MAT'ATO, Bena, 1996.

—  IlpuHumnel 0€30MaCHOCTH M TEXHUYECKUE KPUTEPHH AJIS MOA3EMHOIO
3aXOPOHEHUs PAJUOAKTUBHBIX OTXOJOB BBICOKOTO YPOBHs akKTMBHOCTH. MAI'ATO,
cepus uzgaHuii no 6ezonacHoctv Ne 99, Bena, 1990.

—  OOpameHue ¢ pPaanoOAKTUBHBIMHA OTXOJaMH, OOpPa3yIOIIUMHUCS TPH
n00bMe M mepepaboTKE YPaHOBBIX M TOpPHEBBIX pyaA. Cepus mo 0e30macHOCTH
MATI'ATD Ne85, WS-G-1.2, Bena, 1989.

—  IlpaBuna 6e30macHOl NEPEBO3KH PAANOAKTUBHBIX MATEPUATIOB, U3JaHUE
1996TS-R-1 (ST-1, ucnpasnennoe), MAI'ATO, Bena, 2000 r.

—  OueHka 0€30MacHOCTH N PUITOBEPXHOCTHBIX 3aXOPOHEHMIA
paauoakTUBHBIX OTX0J0B. Cepus HopM OezomacHoctd MAT'ATO, Ne WS-G-1.1,
MAI'ATD, Bena, 1999.
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—  TlpumoBepXHOCTHOE 3aXOPOHEHWE PAJAMOAKTUBHBIX OTXOA0B. Cepus
HopM MAT'ATO no 6e3onacHocT Ne WS-R-1, MAI'ATO, Bena, 2003,

—  Knaccudukanus paguoakTuBHbIX 0Tx0710B, GSG-1, Cepust uznanuid mno
oe3onmacHoctu No. DS 390, MAT'ATDO, Bena, 2010.

—  TexHonornvyeckue © OpPraHU3ALMUOHHBIE ACMEKTHI OOpallleHUs C

pamoaktuBHBIMEU OTXOHaMu MAT'ATO, Bena, 2005.

1.2.2 IlepeyeHbp OCHOBOMOJIATAKINMX AOKYMEHTOB  Poccuiickoii

Denepaunu

B Poccuiickoii ®enepaumy  BOMPOCHI, CBS3aHHBIE € OOpalIeHHEM C
PAIMOAKTUBHBIMUA OTXOJaMH O(QOPMIICHBI W 3aKpEIJIEHBl B BHIC (peaepaibHbIX
3aKOHOB Y MMOCTAHOBJICHUSX MPABUTENLCTBA. Hanpumep, Takux kax [8]:

—  «OO0 ucnonp30BaHMM aTOMHOM >HEprum» OT 21 HOsIOps 1995 1. Ne 170-
@3. (c u3MeHeHusaMHU Ha 3 urons 2016 roaa).

—  «O0 o0pameHun ¢ paavOAaKTUBHBIMM OTXOJAMH WM O BHECCHHUH
M3MEHEHUI B OTHACIBHBIC 3aKOHOAATEIbHBIC akThl Poccuiickoil denepauum» OT
11.07.2011 N 190-®3 (pen. ot 02.07.2013).

—  «O paguaumoHHO¥W Oe3omacHOCTH HaceneHus» oT 09.01.1996 N 3-®3
(pen. ot 19.07.2011).

—  «O caHMTApHO-3NUACMHOIOTMYECKOM OJIaronolyYuy HaceneHus» ot 30
mapra 1999 r. Ne 52-@03.

—  «O0 oxpane okpyxarowei cpeap» or 10 saBaps 2002 r. Ne 7-D3.

—  «O 6e30nacHOCTH TUAPOTEXHUYECKUX COOPYKEHUI» OT 23 nroHs 1997 1.

No 117-@3.

«O nenpax» ot 2 suBaps 2000 r. Ne 20-D3.
—  «O TexHU4ECKOM perynupoBanum» ot 27 nekadps 2002 r. N9 184-D3.
—  llpaBuna opraHu3anii CUCTEMBI FOCYJAPCTBEHHOTO Y4YE€Ta U KOHTPOJIS

PAIMOAKTUBHBIX BEIIECTB W PAJUOAKTUBHBIX OTXOA0B OT 11 HosOps 1997 r.

20



(mocnenHsisi pelakuys yTBEPXKACHA noctaHoBicHHEM [lpaButensctBa Poccumiickoi
®enepaunn ot 1 peBpasns 2005 r Ne 49) No 1298.

—  Tlonoxenue o OenepaibHoM Haazope Poccun 1nmo  saepHot u
pammanuoHHOM Oe3omacHocTr oT 22 anpens 2002 Ne 265.

— O OenpepalibHO CyK0€ MO 3KOJOTUYECKOMY, TEXHOJOTMYECKOMY H
atroMHOMy Haa3opy ot 30 urosst 2004 1. Ne 401.

—  IlpaBuma (u3HUECKON 3alUMTHI SACPHBIX MATECPUATIOB, SIEPHBIX
YCTAQHOBOK M MYHKTOB XPaHEHUs SACPHBIX Marepuanos oT 7 mapra 1997 r. Ne 264 ¢
n3MeHeHusMu otT 31 urons 1998 1., 8 aBrycra 2003 r. v 19 urons 2007 1. Ne456.

—  llonoxkeHue O roCyJapCTBEHHOM YYETE W KOHTPOJIE PAIMOAKTHUBHBIX
BEILIECTB M PAAUOAKTUBHBIX OTXOA0B B Poccuiickoil denepanuu, yTBEPKIACHHOE
npukazoM MuHHCTpa Poccuiickoii denepanuu mo aromHoi 3Heprun oT 10 aexaOps
1999 r. No 761.

—  llonoxkeHust O JMLEH3UPOBAHUM JEATEIIBHOCTH [0 HMCIIOJIBb30BAHUIO
PAIMOAKTUBHBIX MATEPUATIOB MPH MPOBEACHUM PabOT MO MCHOIB30BAHUIO aTOMHOM
sHeprum B o0opoHHbIX uenax (Iloctanoenenue I[lpaButenbcrBa Poccuiickoi
®enepaumn ot 20 uronst 2000 r. Ne 471 (pen. ot 26 ssuBaps 2007 r.).

- YCnoBus CTPaxOBaHUSl TPAKIAHCKOW OTBETCTBEHHOCTH 3a SCPHBINA
yiep0 npu oOpalieHuy ¢ paaMOaKTUBHBIMU MaTepuajlaMi, HE TOANAJAOIIAMA MO
neiicTBrie BeHCKOH KOHBEHIMH O TPA’KAAHCKOW OTBETCTBEHHOCTH 32 SACPHBINA yiepo,

M., 2009. (yTB. reHepasibHBIM aupeKkTOpoM ['ockopriopanuun «Pocarom», 2009).

1.3 Onpenenenne n knaccupukanusa PAO

1.3.1 Poccuiickas ®@eaepauus

B coOTBETCTBUM C POCCHICKMM «3aKOHOM OO0 HCMOJb30BAHUM ATOMHOMN
sHeprumy Ne 170-@3 or 21.11.1995 (¢ u3ameHenusimu Ha 3 wmrong 2016 roga)
PAIMOAKTUBHBIE OTXOJbl — 3TO HE NOUICKANINE NAITBHEHINEMY HCIOIb30BAHUIO
Marepuaibl M BEHIECTBA, a Takke O000pyJOBaHHME, W3ACAUS (B TOM YHCIHE

oTpaboTaBIIME  MCTOYHMKH  WOHM3UPYIOLIETO  W3IYYEHUs),  COJCPIKaHUE
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PaIMOHYKIUAOB B KOTOPBIX MPEBBIIACT YPOBHU, YCTAHOBICHHBIE B COOTBETCTBUHM C
KPUTEPUSMU, YCTAHOBIICHHBIMU | [paButenscTtBoM Poccniickoit @enepanmm [9].

MuHumanbHass 3Ha4MMas yAellbHas akTHBHOCTH (M3VYA) 3T0 BenwuwmHa,
KOTOpasi sSBAsieTCsl OCHOBOM it kinaccupukanmu PAO B Poccnn. JlaHHOE 3HAUYCHME
BBOJMTCS ABYMsI AOKyMEHTaMHW. «OCHOBHBIE CAHWUTAPHBIE MpaBWJIA OOECHEUCHHS
pammanuonHoit  6e3omacHocti» (OCIIOPB-99/2012) m  «CanuTapHble mpaBUiia
oOpateHus ¢ paauoakTuBHbIMU oTxogamm» (CIIOPO-2002) [8].

AKTUBHOCTh MHHHUMAJIbHO 3Hauumasi yaeiaeHas (M3YA) — ynaenbHas
AKTUBHOCTH OTKPBITOI0 MCTOYHMKA MOHHU3UPYIOLIETO U3IYUYEHUS B TIOMEIICHUNA WIIA
Ha padoyeM MECTe, MPHU MPEBBILICHUU KOTOPOW TpeOyeTcs pa3pelieHUE OPraHOB
rOCY/IapCTBEHHONH CaHWUTAPHO-3MUIEMUOJIOTUYECKOW CIy>KObl HA MCIOJIB30BAHHE
3TOr0 UCTOYHUKA, ECIIU IIPHA 3TOM TAKXKE NPEBBIIIEHO 3HaueHne M3A [10].

AKTHBHOCTh MHHMMAJbHO 3HauuMmas (M3A) — aKTHMBHOCTb OTKPBITOIO
MCTOYHUKA MOHU3HUPYIOIIECTO U3TyYEHUsT B IOMELUICHUH WM HA PadoveM MecTe, pU
OPEBBILICHUH  KOTOPOM  TpeOyeTcs pa3pelieHHe OpPraHOB — TOCYAAPCTBEHHOM
CaHUTAPHO-3MUACMHUOJIOTHYECKOH CITy>KObI HA NCIIOIB30BAHUE 3TUX UICTOYHUKOB, €CITU
IIPU 3TOM TAK>KE NPEBBILIEHO 3HaueHue M3VY A [10].

K PAO oTHOCATCS HE TTOICKAIIME TAJTbHEHIIIEMY UCTIOJIb30BAHUEO BEIIECTRA,
MaTepUallbl, CMECH, U3CIIHS, YIETbHASA AKTUBHOCTh TEXHOTCHHBIX PAJAMOHYKIIUIOB B
KOTOpBIX mpeBbimmacT M3VA (cymMmMa OTHOLICHHMHA YIENBHBIX AKTUBHOCTEH
TEXHOTEHHBIX PAJUOHYKIMIOB K WX M3VYA mnpeBbILACT €OUMHULYY I CMECH
paauoHyKIuaoB). 3HaueHuss M3V A npuenensl B npuioxkennu 4 (HPB-99/2009) [8].
B Tabmuue 1.2 mnpencraBneHsl 3HadeHus M3VYA uw M3A 18 HEKOTOPBIX
PaIMOHYKIUIOB.

Tabmuna 1.2 — M3YA nu M3A painoHYKJIHA0B B MOMEUIEHUN U Ha pad0odyeM MeCTe

Hyxaun M3VA, Bk/r M3A, bk
yraepon-14 10* 107
uesuii-137 10! 10*
panon-220 10* 107
ypaH NpUPOIHBIN 10 10°
ypan-235 10! 10
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Tabmuna 1.3 — Knaccupukanus TPO u )KPO B PO

YaeabHasi AKTHBHOCTb, KBK/Kr
g-u3Jaydarime
Kareropus B-usnyuarommue | paguonykauasl | Tpancypanosbie Tpn:nii
PATHOHYKJIHABI (uckiaruan PATHOHYKJIHABI H
0TX00B
TPAHCYPAHOBBIE)
Teepasbie pannoaxtusHble 0Tx0bI (TPO)
OLIeHb 3 2
010 010 o 10! 0107
HHU3KOaKTHUBHBIE o o 4 4
Huskoaktusubie | menee 10° no 10* or 10% no 10° ot 10! mo 10? ot 107 no 10%
CpenHeakTUBHBIC ot 10* no 107 ot 10° mo 10° or 10% no 10° ot 10® no 10"
BBICOKOAKTHBHBIE 6osee 107 Gonee 10° 6onee 10° Gosee 10'!
YKunkue panuoaktusHbie otxoasl (JKPO)
HuskoakTuBHBIE no 10° 1o 102 mo 10! no 10*
CpenHeakTUBHBIC ot 10° no 107 ot 10% no 10° or 10! no 10° or 10* no 10%
BBICOKOAKTHBHBIE 6osee 107 6onee 10° 6onee 10° Goree 108

JUis mpenBaputenbHOi COpTUpPOBKM TPO pEeKOMEHAYETCS MCIOJIB30BAHUE
KPUTEPUEB YPOBHIO PAAMOAKTUBHOIO 3arpsA3HEHUs IO MOLIHOCTH J03bl raMMa-
W3TYUYEHUS HA PACCTOSTHUM | M OT MOBEPXHOCTH NPHU COOITIOIEHUM YCIOBHI H3MEPECHHUS
B COOTBETCTBUH C YTBEP)KACHHBIMA METOIUKAMH [8]:

—  HAO-010,001 mo 0,3 mI'p/u;

—  CAO-o0t10,3 no 10 mI'p/y;

—  BAO - 06onee 10 mI'p/u.

Hwxke B Tabmuue 1.4 npeacraBneHa kinaccudukamms TPO mo ypoBHIO
PaIMOAKTUBHOTO 3arps3HeHus [8].

Tabmuna 1.4 — Knaccudukanust TPO 1o ypoBHIO 3arpsi3HEHUs

YpoBeHb PAAHOAKTHBHOTO 3arPsi3eHHHs], YACT/CM> MHH

g-H3Jydaroniue
Kateropusi p-uzayuaromue PAAHOHYKJIHABI TpancypaHoBbie
OTXOHEB PAAUOHYKIHABI (uckiouas PAAHOHYKJIHABI
TPAHCYPAHOBBIE)
HAO ot 500 o 10000 ot 50 go 1000 oT 5 1o 100
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[Tponomxenne Tabmmna 1.4

YpoBeHb PAIHOAKTHBHOIO 3arPsi3eHHHS, YACT/CM> MHH
Kareropus O-H3Jayvdaromue
0TX0/10B B-uzayuaromue PAIMOHYKJIHABI TpancypaHoBbie
PAIHOHYKJIHABI (uckmarouas PATHOHYKJIHABI
TPAHCYPAHOBBIE)
CAO or 10* xo 107 ot 10° 1o 10° ot 10% 1o 10°
BAO bonee 107 6onee 10° bonee 10°

B Poccun Takke mpuHATO KiacCU(UIMPOBATh PAAUOAKTUBHBIC OTXOJbI MO
Kjnaccy omacHocTd. B Tabmune 1.5 mpeacTaBlieHO OMUCAaHUE KAXKAOTO M3 LIECTH
kiaccoB PAO, npunsteix B PO [12].

Tabmuna 1.5 — Knaccndukaums PAO no kmaccy onacHoCcTr

Homep | ArperatHoe

caacea | cocrosmme Onucanue Cnoco0 3axopoHeHus
— Marepuaibl QuHanbHas W3OJSIIUS B
— obopynoBanue MYHKTaX rIyOMHHOTO
1 TPO —  u3aenus 3aXOpOHEHUS v
— otBepxkaeHHbie JKPO IPEIBAPUTENBLHOM
— BAO C BLICOKHM TeIUIOBBIJENICHHEeM | BBIICPIKKOM
—  MaTrepuaibl
— o0opynoBaHue
—  UW3JEJHs U TPYHT QuHanbHas W3OJSIIUS B
2 TPO — orBepxaennsie XXPO IyHKTax TTyGMHHOTO

— OWHU 1-itm 2-ii  xareropmit BAO ¢ | 3aXOpOHEHUs
HU3KUM  TETUIOBBIIEICHUEM
— CAQ ponroxusyume

—  MaTepuabl
— obopynosaHue @uHanbHasg H30JSILUUS B
—  U3JeNus U IPYHT MYHKTax
3 TPO — orsepxaenHble )KPO MIPUIIOBEPXHOCTHOTO
— OHMH 3-i1 kateropuu 3aXOPOHEHUs Ha riyOnHe
— CAO KOpOTKOXUBYIIHE 1o 100 m
— HAO poaroxusymue
— MaTepuabl
— obopynosaHue
@uHanpHasg H30JSILUS B
—  u3nenus buonorndeckue OOBEKTHI
Tover MYHKTax
4 TPO Py MIPUIIOBEPXHOCTHOTO
— otrsepxkaeHHble JKPO
OV 4-5i 1 5-i1 . 3aXOpPOHEHHUs] Ha YpOBHE
- - u 5-  kareropuii 3eMIH
— HAO xopotkoxusyiue
— OHAO ponroxusyime
—  OpraHuYeckue U Heopranudeckue | PUHANIbHAS U30JALMSA B
5 KPO JKUAKOCTH CYLIECTBYIOIIUX MYHKTAX
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[Tponomxkenue Tabnuna 1.5

Homep | ArperatHoe

cnacea | cocrosmme Onucanue Crnoco0 3axopoHeHHst
_ ?H};fal;z[;l r1yOMHHOTO
— CAO KOpOTKOXHBYILHE 3axXOpOHEHIA
— HAO nponroxusymue
PAO, obpasyromuecss mpu  a00bde U
nepepaboTke YPaHOBBIX pyn, | PuHambHAS H30OISILKS B
6 ) MUHEPAIBHOTO U OPraHU4YECKOro ChIpbsl ¢ | IIYHKTax
IOBBIIIEHHBIM COAEPXKAHUEM IPUPOAHBIX | TPUITOBCPXHOCTHOI'O
ParOHYKJINUJIOB 3aXOpOHEHUS

Knaccupukaums PAO B Poccun nmpeaHa3HadaeTcsi B OCHOBHOM JUISl OLICHKH
BO3JICHCTBHSl MOHM3HPYIOLIETO WM3JYYEHUs HA 3J0POBbE YENIOBEKA, T.€. SBISACTCA
OCHOBOHM a1 opmynupoBaHusi TpeOOBaHMI MO OOECIECUEHUIO PaauallMOHHON
0€30MacHOCTH Ha JIH0OBIX dTanax o0pameHus ¢ oTxoaamu [8].

B ¢enepanbHom 3akone "OO0 oOpallieHUK ¢ paJlOaKTUBHBIMU OTXOJAMH U O
BHECECHUY U3MEHEHUH B OT/ICTIBHBIE 3aKOHOIATEIIbHBIC aKThl Poccuiickoi denepanun’”
Ne 190-®3 or 11.07.2011 (¢ wm3meHenmsmum Ha 2 wmrong 2013 roma) 3akone
npeiaractes Takke pazaeisate PAO Ha cienyromue Buas! [13]:

—  yJanseMble PaAMOaKkTHBHBIE OTXOABI — PAQO, 11 KOTOPBIX PHUCKH,
CBA3AHHBIE C PAJUALMOHHBIM BO3JICHCTBUEM, M WHBIC PUCKH, 4 TAKXKE 3aTPaThl,
CBSI3aHHBIE C WX M3BJICUYCHUEM, MOCIECAYIOUIMM OOPAIICHUEM W 3aXOPOHCHHEM, HE
MPEBBILIAKOT PUCKOB M 3aTPAT, CBA3AHHBIX C UX 3aXOPOHEHUEM B MECTE HAXOMKACHMS,

—  0co0ble paauoakTHBHBIE OTXOABI — PAQO, sl KOTOPBIX PHCKH,
CBA3AHHBIE C PAJUALMOHHBIM BO3JCHCTBUEM, M WHBIC PUCKH, A TAKXKE 3aTPaThl,
CBA3AHHBIE C MX M3BICYCHUEM M3 IMYHKTA XPAHECHUS PAJMOAKTUBHBIX OTXOMOB,
NOCTEAYIOMUM OOpaIllCcHHEM M 3aXOPOHECHUEM, NPEBBILIAIOT PUCKM W 3aTPaThl,
CBSA3AHHBIC C UX 3aXOPOHEHUEM B MECTE HAXOXKIACHUS.

Jannas quddepeHupranys moMOraeT ONpeACIUuTh OTXObI, KOTOPBIE HE UMEET
CMBICJIA U3BJIEKATh U3 CYLIECTBYIOLIMX MECT XPAHEHHUs U IEPEMEILATH B APYTHE MECTA
UIS MX 3aXOPOHEHUS, MOCKOJbKY C 3TOH JNEATEIBHOCTBIO MOTYT OBITH CBSI3aHBI

OOJIbIINE paMallMOHHBIE PUCKH [8].
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1.3.2 MexayHapoaHOe areHTCTBO 10 ATOMHOM SHEpPruu

CornacHo onpeaenennto MAT'ATD pammoaktuBHble 0Tx01b6l (PAO) 310 TE
OTXOJIbl, KOTOPBIE COACPKAT WM 3arps3HCHBl PAJIMOHYKIMAAMHA B KOHLICHTPALAIX
CBBIIIE YPOBHEH, YCTAHOBIICHHBIX PETYIUPYIOLIMMHU OpraHamu. PaanoakTHBHBIE
OTXOJIbl MOTYT 00pPa30BBIBATHCS B PE3YJIbTATE aBapyii Mpu paboTe ¢ paaOAKTHBHBIMHU
MaTepUalaMHt, a TAKKE ITPU CHATUH C SKCIUTYaTaluu AEPHBIX YCTAaHOBOK [ 14].

B HEKOTOPBIX ClTydasx TPUPOJHbIE MATEPUAIBI MOTYT COJAEPKATh HACTOJIBKO
BBICOKHE KOJIMYECTBA ECTECTBEHHBIX (TPUCYTCTBYIOIIMX B MPUPOJE) PAAUOHYKIIAIOB,
YTO OHM MOTYT TAKKE KITACCU(PUIUPOBATHCS KAK PAIMOAKTUBHBIC, 4, COOTBETCTBEHHO,
TpeOOBaTh CIEUUATBHOTO OOpALICHUS.

Bce otxompl, coaepkaHWe PAIMOHYKIWAOB B KOTOPBIX IPEBBIMIACT
YCTAHOBJICHHBII YPOBEHb, CUMTAKOTCS PAAUOAKTHBHBIMHU M, KaK CICICTBHE,
OOBSBIISIFOTCS OMTACHBIMHM JUTSI YEJIOBEKA U OKPY>KaroIeh cpenpl [14].

[ToaTOMYy paguMOaKTHBHBIE OTXOAB! JOJDKHBI 00paOaThIBATHCS, XPAHUTHCS W
3aXOPaHUBATbCA TaK, 4YTOOBI HE MPUYMHATH YEIIOBEKY M OKPYXKAKOLICH cpene
HENPUEMJIEMOrO yiepda, Kak B HACTOsAIIEE BpeMs, Tak W B Oyaymem. Jlis
JOCTWKEHHMSI 3TOM 1enmn oOpalieHue ¢ paJHOaKTUBHBIMM OTXOJamMHu  Tpelyer
CUCTEMHOTO MOAXO0AA, KOTOPBIA B KXKA0H CTpaHE ONPEAEIISIETCS 3aKOHOAATEIBCTBOM,
ONPEACTSAIOIMM, B CBOK OYEpPEdb, POJIb M OTBETCTBEHHOCTh BCEX, KTO HMMEET
OTHOUIEHUE K ATOM mpodeme.

[lepBOCTENEHHOM LENBIO MPU OOPAICHUH € PAaJUOAKTHBHBIMU OTXOJAMH
SBJISIETCS OXPaHa 340POBbS YENIOBEKA M 00eCTIEHeHNE OE30MACHOCTH ISl OKPY KarOIIeH
CPEIBL

PammoakTviBHBIE  OTXOABI  00pa3yroTCs B pasiuuHblXx  Qopmax U
XapaKTEPU3YIOTCS PASTIMYHBIMU (PU3UKO-XMMUYECKMMH CBOHCTBAMU, KOHIICHTPALIMEH
U TIEPUOJIOM TIOJIypacnana paiuoHyKIUuI0B.

B pykoBoactee MAI'ATD npeyiaractcst yCTaHaBIMBATh KATETOPHUHA (KITACCHI)
PAO B 3aBuCMMOCTM OT crnoco0a WX YTHJIM3ALMM W 3aXOPOHECHHS, MPU STOM

paccMmaTpuBaroTcs ciaeAyromue Bapuantel oopaienus ¢ PAO [8]:
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—  BBIBEJICHUE WIH U3BATHE U3 CPEPBl pEryIMPOBaHHs OE30MAaCHOCTH;

—  XPAHEHHE C LIEJIbI0 CHUKEHHSI AKTHBHOCTH 10 YPOBHEH BBIBEICHHSI,

—  3aXOPOHEHWE B HA3EMHBIX XPAaHWIMINAX YOPOLICHHOTO THMA (TUMNA
NOJIMTOHOB MPOMBILIEHHBIX OTXOJIOB);

—  3aXOpPOHEHWE B NPUMOBEPXHOCTHBIX XPAHWIMINAX (TPAHIIECHHOrO,
KOTJIOBAHHOTO, OYHKEPHOr0, HIAXTHOTO THWIMA), MIyOMHA 3aXOPOHEHHS KOTOPBIX
COCTaBJISIET HECKOJIBKO JIECATKOB METPOB;

—  3aXOPOHEHHWE B MPHUINOBEPXHOCTHBIX XPAHWIMINAX OoJiee TriyOOoKOro
3QJI0’kEHUS. (B OCHOBHOM IIAXTHOTO THIA) HA CPEAHCH MIyOMHE OT HECKOJIBKUX
JECITKOB 10 HECKOJIBKUX COTEH METPOB;

—  3aXOPOHEHME B INTyOWHHBIX XPAHWIUINAX HA TTyOMHE HECKOJIBKUX COTECH
METPOB U OoJiee (F€OJOrNYECKOE 3aXOPOHEHHE).

Ha ocHoBe 3T0ro nojxoja Obli ONPEAEIICHBI MECTh OCHOBHBIX KiiaccoB PAO,
KOTOPBIE IPEACTABIICHHBIE B TPUIIOKeHUH B [8].

Baxxno ormeruth, uro kmaccupukaums MAI'ATD He npenycMmarpuBaet
YCTAHOBJICHHE ONPEIACIIEHHBIX KOMMYECTBEHHBIC MOKA3ATENEH ISl KaTErOPUPOBAHHMS
PAO, mnOCKOMBKY 5TO TpaBO NPEAOCTABICHO HALMOHAJIBHBIM OpraHam 110
PETYJIMPOBAHUIO 0€30MaCHOCTH [8].

CpaBHuBas Kjlaccu(PpuKauu paauoakTUBHBIX 0TX0A0B B Poccun u MAT'ATO,
MO>KHO BBISIBUTh TPUHLIMITUAIBHBIE Pa3inums U cxoAacTsa. Tak, H.C. I[TpoHkuH B cBOEM
nocobun «OOecreueHre OE€30MACHOCTH XPAHWIMIL PATUOAKTHBHBIX OTXOJOB
OPEINPHUITANA  SACPHOTO  TOIUIMBHOTO — [MKJIQ»  MPOBOJUTH  AHAIU3  3THX
Kjaccu(pukanuid, BBISIBJISIL pa3iMuHbie W oOume mnonoxeHus. B tabmune 1.6
NpeICTaBICHa CBOAHAs Tabimmua kinaccupukaumid, npuHsaTod B Poccum u
pexomenayemoin MAI'ATO [8].

Tabnmuna 1.6 — OcobennocT cucreMbl knaccupukanmu PO u MAT'ATO

Poccuiickas ®Pegepauus MATATD
Paznuuus
OcnoBHast uenp kinaccupuxkaumu PAO — | OcHoBHass 1nenp kinaccupukaumu PAO  —
obecrieueHne  0€30MacHOCTH  MepcoHana | | obecreueHue 6ezonmacHoOCTH nocie
HaceneHuss mnpu oOpamennn ¢ PAQO Ha | 3aXOpOHEHHsT B TEUYEHHE BCErO CpPOKa
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[Tponomxkenue Tabnuibi 1.6

Poccuiickas ®Pegepauus MATATD

Paziaunuus

Ha4aJibHBIX  cTagusix  (cOOp,  COPTUPOBKA, | MOTEHIMAIBHON OMACHOCTU 3aXOPOHEHHBIX
nepepadboTka, KOHANIHOHHPOBAHHUE) PAO

B kmaccuduxarope PAO PP ocymecrsnsercs | Kimaccupukarop MAI'ATD He paspenser
pa3meneHWe  Ha  OKUAKHE,  TBEpAble M | OTXOXBI HA )KUAKHUE, TBEPAbIE H ra3000pasHbIe,
ra3zo00pa3Hble OTXOMBI MIOCKOJIbKY NoJpa3yMeBaeTcs, 9TO
3aXOPOHEHUIO MOMJIEKAT TOJNBKO TBEPIbIE WIIH
oTBepxkeHHble PAO

B  poccuiickom knaccudukatope cremenb | B kimaccudpukatope MAT'ATD  crenesb

OMACHOCTH ONPENEINAETCS HE TOJBKO BEJIMYUHON | ONMACHOCTHU XapakTepu3yercs
VAENbHOM  AKTHUBHOCTH, HO W  THUIIOM | COOTBETCTBYIOILIUM KOJINYECTBOM
panuonykannos B PAO. JOJITO>KUBYLIAX PaANOHYKIIUIOB 51

crtocoOHOCTEI0 PAQO K TEIUIOBBIIEICHUIO.

CxoacTBa (HempoTHBOpPEYHBbIE MOJI0KeHHUS)

Knaccupuxarop Poccun st PAO ¢ ynenpHOM akTUBHOCTBIO HIDKE YpOBHS oTHeceHus: kK HAO ne
npotusopeunt kinaccupukatopy MAI'ATI, NOCKONIBKY TaKKe BBIIEISET:

- OTXOZbl, HE TOIJIEXKALTNE KOHTPOIO (MaTepuaibl HEOrPAHHYEHHOT'O HUCIOJIb30BAHUS, II.
3.11.3, 3.11.5 OCITIOPB-99/2010);

- O4YeHb KOPOTKOXKHBYIIHE OTXOABI (OTXOABI, AKTUBHOCTb KOTOPBIX CMAAaeT OO YPOBHS
M3V A B Teuenue roga, . 5.7 CIIOPO-2002, PAO ¢ nepuonom nonypacnaga MeHee 15 CyTok 1.
3.12.13 OCIIOPB-99/2010);,

- OUYeHb HHU3KOAKTHBHBIE OTXOAbl (OTXOBI, Ybsl YIENbHAs AaKTUBHOCTb HIJKE IOpOTra
otHeceHus: kK PAQO, KOTOpble HEBO3MOXKHO HCIONB30BaTh B AanbHeimem, mm. 3.11.1 u 3.11.2
OCIIOPB99/2010, a Takke MaTepuanbl OrPAHUYEHHOTO U HEOTPAHUYEHHOTO HUCIOJIB30BAHUS, II.
3.11.3 u3.11.4. OCIIOPB-99/2010).

Knaccupuxaumo MAI'ATD, HanpaBieHHY0 Ha o0ecriedeHHe IOJITOBPEMEHHOH 0e30MacHOCTH
3axopoHeHus: PAO, MOXHO ¢ ycrmexoM NpuMeHsATh U B Poccuu mpu BbIOOpe TUIOIAAKH ISt
3aXOpOHEHUs 1 criocoda 3axoponenusi PAO

1.3.3 ®panuus

Tpu 4eTBEPTH SNIEKTPOIHEPTUU BO OPAHLIMKA NPOU3BOIUTCA HA 58 PEAKTOPHBIX
onmokax 19 ADC cymmapHoil momHOCTEIO 63,1 I'BT. ATomMHas 3HepreThka
BbIpadarsBacT 72,3 % snekTposHeprun Bo OpaHiyy.

BripaboTtka (pannysckux ADC 3a nepuoa ¢ siHBaps 1o ceHrsiops 2017 roaa
coctaBwia 283,3 mwuMapaa KWIOBATT-4acoB, nepenaér "Reuters” co CChUIKONM Ha
komnanuto EDF [15].

Ha pucynke 3.2 mpeactaBiieHbl OOBEKTHI UCIOIB30BAHUS ATOMHON SHEPIrUU
[16].
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O6pamenue ¢ PAO Bo ®paHimn oCylIeCTBISIETCS HA OCHOBAHUU 3aKoHA «O
SICPHBIX Marepuajgax W mporpamme mo oOpauieHuro ¢ PAO» ot 2006 roma. B
COOTBETCTBUM C 3TUM 3aKOHOM, COOPY>KCHHE NMYHKTOB IMTYOMHHOTO 3aXOPOHEHHUS C
BO3MO>KHOCTBIO TOBTOPHOTO U3BJICUEHUS OTXOA0B B TeueHUe He MeHee 100 et mocne
UX 3aXOPOHEHHMsS ObLJI0 MPU3HAHO HaWOOJee TMPEANOUYTUTEIBHBIM BAPUAHTOM
obpawenust ¢ BAO u ponroxkuBymmumu PAO. KpoMe TOro, 3akoH mpeaycMaTpruBacT
KQKIBIE TPH roJia MPOU3BOAUTE EpecMOTp HamoHaIbHOTO TU1aHa Mo 0OpaIEHUIO ¢
pagroakTUBHBIMU Marepuasiamu u PAO [16].

dpaHily3ckas KiaccuuKalus pa3ieaseT BCE PaAMOaKTUBHBIE OTXOJbI Ha 3
kimacca: A, B, C [8].

Tak k kareropum C-OTXOAOB OTHOCATCA — OCTEKJIOBaHHbIE BAO u He
nojjiexarniee nepepadoTke o0nydeHHoe ypaHoBoe 1 MOX-TOIIIHBO.

K xareropun B-otxomoB otHocatr ponroxkuBymme CAO (B OCHOBHOM
TPaHCYyPaHOBBIE OTXOABI OT nepepadoTku OAT).

U x kareropun A-otxon0B otHOcATCA PAO, comepxamme KOPOTKOKUBYIIHAE
HU3KOAKTHUBHBIE U CPEAHECAKTUBHBIC, O€Ta- U raMMa-paAMOHYKIIAIbL, a TaKXKe albQa-
PaIMOHYKIUIBI B HEOONBIINX KoJmyecTBax (He 6onee 0,1 Ku/T).

Knaccupukaums PAO, npunsaras Bo @panuuu, npeacrapiicHa B Tabmumne 1.7
[8]. OcobeHHOCTh paniry3ckoii kinaccudukanuu PAO COCTOUT B TOM, YTO 3apaHee HE
YCTAHABIIMBAKOTCA HUKAKWE MPENCIBHBIC 3HAUYEHUS CONCP)KAHUST PAAMOHYKIIA0B AJIst
oracibHbBIX  Kareropudi  PAO. MakCUMaIbHO  JIOMyCTUMOE  COACPKAHKE
pammonyknuaoB B PAO mpu maHHOM crnocoOe oOpanieHusl OMpeAcisieTCsl MyTEM
NPOBCACHHUS aHaM3a OE€30MacHOCTH C YYETOM OCOOCHHOCTEH MaHHOro crnocoda
oOpamienus ¢ PAO u ux 3axopoHenus [8].

Tabmuna 1.7 — Knaccudukanms PAO ®panuun

Cnoco0 3axopoHeHHsl

Yposennb
OueHb KOPOTKOKUBYILIHE Kopotkoxusymue HoaroxkuByumue
AKTHBHOCTH o . .
(menee 100 gHeii) (menee 30 qHeit) (60s1ee 30 gHeil)
OHAO Brigepikka c LeJIbl0 | 3aXOpOHEHHEe B HA3eMHOM xpaHujuine B
(ot 1 kbx/kr 0O | CHIKEHUS ynenbHOU | MopBusibe.
100 xbx/kr) AKTUBHOCTH IO IOy CTUMBIX
3HA4YCHUN
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[Tponomxkenue Tabnuibt 1.7

Cnoco0 3axopoHeHHsl
Yposennb
AKTHBHOCTH O4eHb KOPOTKOKUBYILIHE Kopotkoxusymue HoaroxkuByumue
(menee 100 gHeii) (menee 30 qHeit) (60s1ee 30 gHeil)
Hazemnoe xpanmmme | 3armyOneHHOe
HAO B 00, kpome PAO, MPUTIOBEPXHOCTHOE
COIEPIKALINX TPUTHH, U | 3aXOpOHEeHHe (Ha
3aKPBITBIX HCTOYHUKOB | riryOuHe okoo 15
U3JTy4EHUs] M)
3axOpOoHEHHE B 3axOpOHEHUE B
CAO HA3€MHBIX XPAHWININAX | TIyOOKHX
YIPOLIEHHOT O re0JIOTHIECKUX
(TIOTUTOHBI) bopmanmsx
BAO 3axopoHEHHE B INTyOOKUX T'€0JIOTHYEeCKHX
dbopmanusx

B wmaccudpukanmn PAO Bo ®paHumm Cienyer OTMETHTh BBIACICHUE
kareropuii goaroxxkuBymx TeepAbix HAO u CAO, cnocoObl 3aXOpOHEHUST KOTOPBIX

OTJIMYAKOTCS OT 3aXOPOHEHMS KOPOTKOKUBYyImx HAO u CAO [8].

1.3.4 llIBenus

B IIeennn skcmmyarupyrores 10 peaktopHbix OiokoB. B nenom Ha ADC
npou3BoaUTCs OKono 48% Bceil sHeprum, BeIpadaTrbiBacMoil B cTpaHe. B TedeHune
nocinenaux 30 ner [lIBenms npoBoauna MONMTUKY IMOCTENEHHOTO OTKasa OT
MCIOJI30BaHUsl aTOMHO# sHeprun. OnHako B 2010 roay [TapnameHT cTpaHbl PUHSIT
pPELIEHUE, CAHKIMOHUPOBABIIEE CTPOUTEIIBCTBO HOBBIX PEAKTOPHBIX OJIOKOB Ha
momwanake ADC Punrxanec, a B 2012 rogy 3asBka Ha COOPY)KEHUE IBYX PEAKTOPHBIX
O510K0B ObLIA HAMPaBJICHA HA paccMOoTpeHue [11BeACKOMY yIIPaBIECHUIO paIuallMOHHON
Oe3omacHocT. Mexxay TeM moApoOHBIH TUIaH peanu3anui JaHHOH MPOrpaMMBI IO CHX
1Op HE yTBEPKIEH [16].

Homroxxupyumme HAO wu CAO nnmanupyercss pasMECTHTh B IIYHKTE
re0JIOrMYECKOro 3aXOpoHeHust Ha riryOuHe okosio 300 M, kotopelii SKB cobupaercs
BBECTH B OKCIUIyaTauuro Jmmb K cepeamHe 2040-x ropoB. Ha naHHBIE MOMEHT
kopoTkoxuBymue HAO nu CAO pa3MemarT B CECHUAIBHOM IYHKTE 3aXOPOHCHHS

kopotkoxkuBynmx PAO — SFR, a OHAO nu00 BBIBO3ST Ha CHENUATM3UPOBAHHBIC
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MOJIMTOHBI  (TakuX nOJMroHoB B [lIBenmu dYetwipe), OO OCBOOOKIAOT OT
PETYJIMPYIOUIETO KOHTPOJST W OTHPABJSIOT HA TMOJMIOHBI Ui HEPAJUOAKTUBHBIX
OTXOJIOB.

[Tpouenypa 0CBOOOKIECHUS OT PErYIUPYIOMIETO KOHTPOJS SBISETCS BAXKHBIM
aneMeHToM cuctembl oOpamenus ¢ PAO B IllBenuu. Tak, B 2004 romy wu3-moj
PETYJIMPYIOUIETO KOHTPOJIsl ObUIO BBIBEACHO OKOJIO 600 TOHH OTXOAOB, KOTOPBIC
BITOCJIEACTBUM ObIJTM 3aXOPOHECHBI HA MYHUIIUMAIBHBIX MOJIMTOHAX, U eme 0Koio 500
TOHH METAJIOIOMa aKTUBHOCTHIO MeHee 500 Bk/r ObUTo HaNpaBIeHO Ha MEpePadOTKyY
[16].

B Ieemmn PAO pa3aenstorcs Ha CICIyOMUE KAaTETOPUX B 3aBUCHMOCTH OT
MPEANOJIAraeMOT0 TUIIA 3aXOPOHEHUS [8]:

- OHAQ;

—  xopotkoxkuByme HAO u CAOQO, oOpasyrommecs npu 3KCIuTyaTalnuu
00bekTOB UAD;

—  PAO, oOpa3zoBaHHbIE TPH BBIBOJIE U3 dKCIUTyataiu ASC;

—  O4T ponroxusyume PAO.

B tabnune 1.8 npencrapnena kinaccudukanus PAO B [TIenun [8].

Tabmuna 1.8 — Kareropun PAO B [1Ieenun

Karteropus PAO Kpurtepun Cnoco0 3ax0poHeHus
oOmasi akTUBHOCTh XpaHwmima novkaa | OHAO pasMelalTcs B
Ob1Te MeHee 100 I'bk, s ymakoBok PAO | Ha3eMHBIX  XpaHMJIHMINAX — Ha
yaelbHas aKTUBHOCTb PAJUOHYKJIUAOB C | MJIOLIAAKE
OHAO nepuomamMu mojypacnaga Oomee S et
nobkHa  ObiTb MeHee 300 kBx/kr,
MOIIHOCTb J103bI Ha MOBEPXHOCTHU KaKIOU
YIaKOBKH OTXOOB OJIKHA ObITh HUXKE 0,5
M3B/4.
Obpasyromuecss  mpu  3KCIUTyaTaluu | 3aXOPOHEHHE OCYIIECTBISIETCS
HAOn CAO oobexToB AD. B xpaHmmume SFR-1
Obpaszyromuxcss ~ NMpU BBIBOAE U3 | MPEANOJIAraeTcsl OCyIIeCTBIATh
PAO skcmtyatanuu ASC. B XpaHWUJMINA B CKaJbHBIX
noponax, B TOM UYHCIE B
xpanunuite SFR-3
OAT wu npyrue nonroxkuymue PAO B | 3axopanme B xpanunuiie SFL
HacTosillee  Bpemsi  cofepxkarcs B | 3-5
OAT LEHTPAJIbHOM XPaHUJIULIE 111 BPEMEHHOTO
xpanenus OAT C LAB.
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1.3.5 Ounassaausa

B OunngHaum aeicTBYROT 4deThipe peakTopHbix Omoka ADC JloBumca u
Onkunyoro. B ®uHNsHIMM yTBEPKACHA CTpaTerus npaMoro 3axoponenus OAT. B
naexadpe 2000 roma IlpaBUTENBCTBO MPUHSIIO PELIEHHE O CTPOUTEIBCTBE IMYyHKTA
re0JIOTMYECKOr0 3aX0OPOHEHU Ha mowmaake OnKuiyoTo B ropoae Jypaitoku. B 2004
rojly Hauajaoch COOpykeHWe moja3eMHoro oObekta ONKALO ang onpeaencHus
XAPAKTEPUCTUK BMEIIAKOIIMX Nopoa [16].

B ®unnsuaum neictByeT 3ak0oH «O SAICPHON SHEPTUMY», COTJIACHO KOTOPOMY
anepuble  otxoasl — 310 OSAT wm PAO, nHaxoasmmecs B HMHOH (QopMme H
MIPOU3BEICHHBIE B PE3YJIBTATE ACIATEIBHOCTH 10 UCIIOJIB30BAHUIO ATOMHON 3HEPIUM.
[Tpou3BOAUTENN SIACPHBIX OTXOAOB B IIOJHOW MEPE HECYT OTBETCTBEHHOCTBH 34
obpamienue ¢ OAT u PAO.

CormacHo (¢uHckoil knmaccudpukanmu PAQO, TBepable W KUAKUE OTXOJBI,
oOpazytomuecs Ha ADC u coaepkaiue no 00IbIICH YaCTH TOJIBKO KOPOTKOKUBYIIUE
Oera- W TaMMa-M3JIy4YarOIUe PAAMOHYKIIMIBI, TIO AKTUBHOCTH MCNATCS Ha JBE
KATETOPHH:

Hu3KkOoakTUBHBIE OTXOABI COAEPKAT HACTOJIBKO MAaJIble KOHLEHTPAUUu
PAIMOAKTUBHBIX BELIECTB, YTO MX nepepadboTka Ha ADC MOMKET MPOU3BOAUTHCA O€3
CHEUUANBHBIX MEP MPEAOCTOPOKHOCTH. [IpM 3TOM yaenbHas aKTUBHOCTb TAKHUX
OTXOJIOB, KaK NPaBUJIO, HE npeBbIimact 1 MBK/Kr.

CpenHeakTUBHBIE OTXOHbl coAepXaTr OoJiee BBICOKME KOHILICHTPaUWU
PAIMOAKTUBHBIX BELIECTB, MPU KOTOPBIX B Ipouecce oOpameHus Ha ADC Tpebyercs
MPUMEHEHHUE CIIEUAIIBHBIX MEP MPEAOCTOPOKHOCTH. [IpH 3TOM yie€ipHas aKTUBHOCTD
TaKUX OTXOJO0B HaxoauTcs B quanazoHe ot 1 Mbk/kr no 10 I'bk/kr. Kpome Toro,
¢uHCKas cucTeMa KiaacCHPUKAUMM y4HThIBAaeT pasacieaue PAO Ha ponro- um
KOPOTKO>KHABYLIHE!

KoporkoxkuBymmmu  orxogamu  aBisitorcst PAQO, yaenbHas axkTHUBHOCTH
KoTopbIX uepe3 500 ner [16]:

—  He npebicuT 100 MBK/Kr 1J1sl OTACBHON YIIAKOBKY C OTXOaMU;
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—  He npeBbicuT 10 MBK/KT uis sUeiikn 3aXOPOHEHUS.

JIONTOKMBYIIMMU OTXOAAaMH SBIISOTCS PAQO, yaenbHas akTUBHOCTh KOTOPBIX
yepes 500 ner [16]:

— npesbicuT 100 MBK/Kr [UTsl OTAECIBHON YIAKOBKH C OTXOaMU;

—  npeBbicAT 10 MBK/KT U1l STYEHKHA 3aXOPOHEHMSI.

CAO u HAO, oOpazyromuecs B pe3yapTare oskcmiayatanquu ADC,
3aXOPAHUBAKOTCS B TIPUINIOBEPXHOCTHBIX MYHKTAX 3aXOPOHEHUS, PACIIOJIOKEHHBIX HA
MIPUPEAKTOPHBIX MIIOIIAIKAX.

[Tynkr 3axopoHenus Ha ADC Onkunyoro npuaumaer HAO u CAO ¢ 1992
rona, a Ha ADC Jloeunca — ¢ 1998 roma. Kpome TOro, Ha 3THX IUIOMAJKAX UMEFOTCS
YCTAHOBKH MO KoHauumoHupoBanuww PAO. B Ttabmune 1.9 npeacraenena
Kilaccu(Ppukanus paauoakTUBHBIX OTXOJ0B B OUHIISHANUHA [§].

Tabmuna 1.9 — Knaccudukanys PAO B OuHasHIUN

Karteropuu 10 Kpurepun Cnoco0 3ax0poHeHus
ofmasi aKTHUBHOCTb XpaHWIWIA AOoKHA | [TyHKTHI r1yOMHHOTO
obrTe MeHee 100 I'Bk, nnst ymakoBok PAO | 3axopoHeHus

yAeNbHAsT AKTUBHOCTb PAIHOHYKJIHIOB C
oAT nepuofaMu Tojiypacmana Oonee S et
nomkHa ObiTh MeHee 300 KBK/KT, MOIIIHOCTD
N03bl HAa TOBEPXHOCTH KAXMOW YIMAKOBKH
OTXOJOB NOJKHA ObITh HIKE 0,5 M3B/4.
Ob6pazyromuecs npu skcrutyatauuu | [IyHKTBI  3aXOpOHEHUs  Ha
00BpexToB MAD. cpenHel rnyonHe
Copocwl/BeiOpOCH! | OOpasyromuxcs npu BBIBOJIE u3 | Mope, BO31yX, MOJTUTOHBI
OcBoboxnennbie | sxcruryatamuu ADC.

HAO u CAO

PAO
Konaunmonnposanusie XKPO IlenTpann3oBaHHOE XpaHEHUE
PO Copoc gyepes
Hpyrue PAO KaHAJIN33aLHOHHYI0 CUCTEMY
TPO Iloauronst
IPO Boznyx

1.4 Dransi oopamenus ¢ PAO

Obecnieuenne OezonacHocT npu oOpameHun ¢ PAO sBnseTcs ogHOW W3
BKHBIX COCTABJISIOLINX HAIMOHAILHON 0€30MaCHOCTH TOCYJapCTBa U 0053aTEIbHBIM

YCIIOBUEM MCIOIB30BAHKS ATOMHOM SHEPTUM B HACTOSIIECE BPEMS U B Oy TyIEM.
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[Tpeanpusitue 00pazoBaHO ist 00ECIICUEHHsI PELLICHUS] TPOOJIEM, CBS3aHHBIX C
HAKOIUJICHHBIM COBETCKAM SIICPHBIM HACIEAWEM W BHOBb oOpasyrommmcs PAO.
OunanpHas n3oasauus PAO ¢ yueTom Jr00bIX TOTEHIUAIBHBIX SKOJJOTHYECKUX PUCKOB
MMEHHO B 3TOM U 3aKJIK0YaeTCs OCHOBHAs 1enb «HO PAOy.

Muccueil HaMOHATBEHOTO OTEepaToOpa ABISAETCS 00ECIEUEHNE IKOJIOTHUECKOM
Oe3omacHoctn  Poccuiickoit  ®enepaumm B 00nacT  (PUHAIBHOW — HM30JALHAA

PagMOAKTUBHBIX OTX0JI0B [17].

1.5.1 OcHOBHBIE BHIABI AeATEILHOCTH

OcHoBabiMY BUaMu JeaTesiIbHOCTH OI'YIT «HO PAO» sBnstores [6,12]:

— Pa3MelnieHre MNyHKTOB OKOHYareabHOM wu3onsiuu  PAQO, BkiItouas
OMPENEIICHUE MEPCIEKTUBHBIX MJIOMAI0K 1 000CHOBAHUE BO3MOKHOCTH Pa3MEILCHUS
U COOPYXKEHUS,

—  BbinosiHeHHE (PYHKIMU 3aKa3udKa NPOECKTHUPOBAHUS W COOPYKEHUS
IIYHKTOB OKOHYATENBHOMN n3ossiuyu PAO;

—  OOecnieyeHre HKCIUIyaTallid M 3aKPbITUS MYHKTOB OKOHYATEJIbHOMN
n3oasuuu PAQ;

—  HudopmupoBaHue HACEIICHUS, OPraHOB IOCYIAPCTBEHHOMN BJIACTH, MHBIX
rOCYJIAPCTBEHHBIX OPraHOB, OPraHOB MECTHOTO CaMOYIIPABJICHHS IO BOMpOcam
0€30MacHOCTH MpU OOpaAlIEHUH C PAJUOAKTUBHBIMUA OTXOJaMU W O PagualldOHHON
00CTaHOBKE Ha TEPPUTOPUAX PA3MEIIECHUS DKCIUTyaTHPYEMBIX HalMOHAIBHBIM
OMEepaToOpOM NMYHKTOB XPAHEHUS PAAMOAKTUBHBIX OTXOOB;

—  OO0ecnieyeHWe HKCITyaTallMM W 3aKPBITHS NYHKTOB OKOHYATEIbHOM
n3oasuuu PAQ;

— OOecneyeHne  0€30MacHOr0  OOpalleHUss C  MNPUHATBIMA  JUIS
OCYILECTBJICHUSI OKOHYATENBbHOM n3ossmu PAO.

Crout OTMETUTH, YTO HA HaHHBIM MOMEHT, «HO PAO» 0OCylIECTBISET CBOIO
JEATENBHOCTh MO JBYM OCHOBHBIM HAMPABJICHUSM: TEKyIas (dKCILTyaTallMOHHAS)

JESATENbHOCTD, ACSITENBHOCTD MO CO3/IaHUI0 MYHKTOB (PMHAIbHOM m3ossimu PAO [17].
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1.5.2 Otrpenenne «HoBoypanabsckoe» pununana «Cesepekniny «HO PAO»

Ha cerognsimiauii nens B ropojae Hosoypanbeke CBEpIJIOBCKOM 00nacTu
OCYILECTBISAET ACITEIBbHOCTh MEPBbI M TNOKA E€AMHCTBEHHBI B Poccum MyHKT
OKOHYATEJIbHOM M30JIS0UH CPEAHCAKTUBHBIX KOPOTKOKMBYIIMX M HH3KOAKTHUBHBIX
OTX00B 3 M 4 KIacCOB OMACHOCTH — IMYHKT MPUIOBEPXHOCTHOTO 3aXOPOHCHUS
pammoakThBHBIX 0TX0A0B (IITI3PO). O6BekT moctpoeH AO «YIXK» u B 2016 roay
nepenan s dxcruyaranua OI'YIT «HO PAOy.

«Pemenne o0 pasmemienun nyHktoB [I3PO  wHa Teppuropum ropona
HoBoypaibck Ob1710 00YCIOBIEHO TEM, YTO 3TO ObLT OJMH M3 MyHKTOB (peaepanbHOM
LEJNeBOM mporpaMMbl «OOecreueHne SIACPHOA M paauallMOHHOW O€30MacHOCTH Ha
2008 roa m Ha nepuoA 10 2015 roga», KOTOPbIA ObLUT MPUHAT HA JOCTATOYHO BHICOKOM
VPOBHE. YPaIbCKUN 3JCKTPOXUMHYECKUI KOMOMHAT ObLI MUOHEPOM B 001acTH
NPOEKTUPOBAHKS W CTPOMTENBCTBA MYHKTOB 3aXOPOHEHMS JUIS PaJAMOAKTUBHBIX
orxo10B 3 1 4 knaccoB. B cBsa3u ¢ 3tiM y Hac B HoBOypalibCke MOSBUIICS TEPBBIA
NYHKT, KOTOPBIA M3HAYAJILHO ObIJI MOCTPOCH, MOTOM BBEJIEH B KCIUTyaTaLMIO, 3aTEM
HA4aJ NPUHUMATh PAJUOAKTHBHBIE OTXOJABlL. OJTO pPEUICHHE MpaBHUTENbCTBA PD» —
OTMEUAeT HaudalbHUK OTAcscHus «HoBoypanbckoe» ¢(ummana «Cepepckuity «HO
PAO» B.B. Anekcanapos [18].

B cootrBercrBum co ctarycom nmynkra [13PO r. HoBoypanbcka Ha 3aXOpOHEHUE
MOTYT MPUHUMATBCS KOHAULMOHWPOBaHHbIE (opmel PAO 3 m 4 kiaccoB mno
knaccuukanum yaansemorx PAO, yreepxaénHoi [locranosnenuem [IpaBurenscraa
P® or 19.10.2012 Ne 1069 [19].

— PAO 3 kiacca noiexar B COOTBETCTBUM € KPUTEPUSAMHU TPUEMIIEMOCTH,
YCTAHOBJICHHBIMU  (PEICPATbHBIMM  HOPMaMM W MPAaBWIAMH, PETYJIHPYIOIIAMHA
oOpatenue ¢ PAO, 3aXOpOHEHHIO B MyHKTaX MPUMIOBEPXHOCTHOTO 3aX0poHeHust PAO,
pasMemaemMbix Ha riryoune a0 100 m [20].

— PAO 4 kiacca noiexar B COOTBETCTBUM € KPUTEPUSAMU MPUEMIIEMOCTH,
YCTAHOBJICHHBIMU  (PEICPATbHBIMM  HOPMaMM W MPaBWIAMH, PETYJIHPYIOIIAMHA

oOpatenue ¢ PAO, 3aXOpOHEHHIO B yHKTAaX MPUMOBEPXHOCTHOTrO 3ax0poHeHust PAO,
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pa3MeNIacMbIX Ha OJTHOM YPOBHE C TOBEPXHOCTHIO 3eMiu [20].

OcHoBHble ucTouHuKU PAO, npuaumMaemslie 1iig 3axoponenus Ha [ITI3PO B .
HoBoypanibcke — 3TO paAMOAKTUBHBIE OTXOIbl, 0Opasyrouyecs B paMKax
MPOU3BOACTBEHHOM NEATEIIBHOCTH W ACATENIBHOCTU M0 BBIBOAY M3 3KCIUTyaTaluu
00bekTOB AO «YOXK» [19]. IoNOAHUTENBHBIE HCTOYHUKHA 00pa30BaHUs OTXOJOB,
IUIAHUPYEMBIX K 3axopoHeHuto — @enepanbHeie PAO, oOpasywoommecs mnOpu
peanu3ali MEpPOIPUATHI, MPEIYCMOTPEHHBIX DeaepanbHON LENEBOW TPOrpaMmoi
«O0ecneueHue SACPHON M paaralMoHHON Oe3omacHocTH Ha 2016-2020 roasl U Ha
nepuoa a0 2030 roma»; PAO, oOpasyromuecs OT ACATENBHOCTH mpeanpusatuii AO
«TBOJI» m apyrux npeanpusTrii, NPy UX COOTBETCTBUHM KPUTEPUSAM IPUEMIIEMOCTH
st 3axoponenus B [I3PO [19].

[Inomanka myHKTa U30JISIIUKU PACIIONOKEHA B €IMHON MPOMBILUICHHON 30HE
ropoaa HoBoypanibCka, K CeBEpPY OT KWJIbIX PAaOHOB. bikailue K XpaHWIHILY
HACEJICHHBIC TYHKTHI:

— B4 KM K HOry pacnonosxeH r. HoBoypaibck;

—  B4,5 KM K CEBEpY HAXOAUTCA MOCENOK benopeuka;

— B 4,8 KM K 10Iy-BOCTOKY HaXOAuTCs nocenok Bepx-HeitBunckuii;

— B 5 KM K CEBEPO-BOCTOKY - nTocenok HelBo-PynsHka.

Ha pucynke 8 npencrasnena cxema nynkra [13PO ¢ uzoOpaxxenunem ouepeneit
Y TOYEK PaaualMOHHOr0 KOHTposs [17].

Kapra Nel10 umeet raGaputsr 140x24x7 m. Kapra [13PO npeacrasnser co0oii
MOHOJIMTHOE KEJ1€300€TOHHOE COOPY>KEHHE MPSAMOYTONBHON (DOPMBI.

[lepexpbITHE — N3 COOPHBIX KETE300ETOHHBIX CHEMHBIX IIJIUT IO MOHOJIUTHBIM
pUrensiM, ONMPAOIIMMCS HA HAPYXKHbIE CTEHBl M IMPOMEKYTOUHBIE KOJIOHHBI.
Hapy>xHble CTEHBI M JHHIIE — MOHOJIUTHBIE, JKENE300€TOHHBIE KOJOHHBI CEUYEHUEM
400x400 MM, purenm — MOHOJIMTHBIE >KeNe300€TOHHBIE, ceueHueM S500x1600 M.
COOPpHBIE MIUTHI NEPEKPBITUS — U3 O€TOHA, TOMIUHON 400 MM, CIJIOMIHOTO CEUYCHUS
[19].

['omoBasg nmpou3BOAMTENBLHOCTE NpH AKcrutyatauuu [III3PO cocrasnser 1o

4500 > PAO ¢ y4eTOM BHENIHHX TabapUTHBIX PA3MEPOB YITAKOBOK.
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yuyacthe CcryaeHTel u corpyaauku HTU HUAY MUHUOU. CTtoutr OTMETUTH, YTO
cryaeHTel HTH, Tarkke NpUHAMAIOT HEMOCPEACTBEHHOE VYacTHE B pealM3alUd
OOLIECTBEHHOTO KOHTpOJIs Haa JedareabHOCThi0 [ITI3PO, koTOphIil, B 4acTHOCTH,

ocymecteisieT O0mecTBeHHas nanara HoBoypanbCKoro ropoacKoro OKpyra.

1.5.3 OGecneuenue paanannoHHoi 0e3onmacHocTH npu odpamenun ¢ PAO

KonuvecTBeHHbIE 3HAUEHUST OCHOBHBIX JONYCTUMBIX NOPEICIOB 103 IS
pabOTHUKOB (MEPCOHANIA) U HACENEHUs YyCTaHOBJICHBI MDenepanbHbIM 3aKOHOM OT
09.01.1996 Ne 3-®3 «O pamuanuoHHOUN Oe3omacHocTH HaceneHus» u HPB-99/2009
[19]. Tlpunmmnamu odecneuenust 6ezonacHoctr npu odpanieHnu ¢ PAO Ha [13PO (B
cooTBeTCTBUM ¢ TpeboBanusmu HI1-055-14 «3axopoHeHUE paqMOaKTHBHBIX OTXO0B.
[TpyHLMIBI, KPUTEPUU B OCHOBHBIE TPEOOBaHUST OE30MACHOCTIY ), ABIIAIOTCS [19]:

— o0ecnevyeHUEe MPUEMIIEMOTO YPOBHS  3alIUIIECHHOCTH PabOTHUKOB
(mepcoHana) U HaceNeHUsl OT paAralMOHHOro Bo3ackcTBUsS PAO B COOTBETCTBUM €
OPUHLOKANIAMA OOOCHOBAHWS, HOPMHUPOBAHMS M ONTUMU3AUMU (TIPUHLMI 3aI0UTHI
3JI0POBBS YEJIOBEKA),

— o0ecreyeHre NPUEMIIEMOTO YPOBHSI 3alIUIIIEHHOCTH OKPY>KAKOIIEH CPEABI OT
BPEIHOTO paavallMOHHOrO Bo3acicTBUs PAQO (mpuHUOMO OXpaHbl OKPY>KAFOLICH
cpenbl),

—  NPOTHO3UPYEMBIE  YPOBHH  OOMydeHUss  OyaylMxX  IMOKOJICHUH,
00ycnoBiieHHbIE 3ax0poHeHreEM PAO, He AOKHBI MPEBBIIIATE AOMYCTHMBIX YPOBHEH
OONy4YeHHs]  HACENICHWs, YCTAHOBJICHHBIX  JICHCTBYIOIIMMH  HOPMATHUBHBIMHA
JOKYMEHTaMU (ITPUHLIMI 3aIIUATHL Oy Ty IUX MOKOJICHUN );

— HEBO3JIO)KCHHE Ha OyaylIMe TMOKOJEHUsS HEOOOCHOBAHHOIO OpEMEHH,
CBSI3AaHHOT'O C HEOOXOAMMOCTBIO 0OecreueHust O6e30MacHOCTH npu oOpateHuu ¢ PAO
(MpUHUMI HE BO3TIOKEHUS YPE3MEPHOTO OpEMEHH Ha Oy AyIIHE MOKOJICHUS );

— MPEAOTBPAILCHUE aBapyii ¢ paaallMOHHBIMKA NOCIEACTBASIMHA U OcTabeHIE
BO3MO>KHBIX MTOCIECACTBHI B CITy4ae MX BOZHUKHOBEHUSI.

Pammanmonnas 6e30macHOCTh nepconana ooecneunaetcs (1. 2.3.2 OCITOPH
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99/2010) [19]:

— OFPaHUYCHUSIMA JOMYCKa K padoTe ¢ ICTOYHUKAMK U3JTyYEHUS TI0 BO3PAcCTy,
NOJTy, COCTOSIHUIO 3I0POBbsl, YPOBHIO MPEABIAYIIETO OOMYYEHUS M JAPYTUM
NOKA3aTEIsIM,

— 3HAHUEM MPaBU pabOThl ¢ ICTOYHUKAMU M3TYYCHHS U UX COOIOCHUEM,

— IOCTAaTOYHOCTBIO 3aUIUTHBIX OApPbEPOB,;

— CO3J]aHUEM YCJIOBHMM Tpyaa, oTBeuarommx TpedoBaHusim ®3 Ne3, HPb-
99/2009, OCITOPBE-99/2010, CITII ITYAII-03, CITOPO-2002, HI1-016-05%;

— MPUMEHEHUEM HHIUBUAYAIBHBIX CPEACTB 3allUTHI,

— COOJIFOICHUEM YCTAHOBJICHHBIX KOHTPOJIbHBIX YPOBHEIA;

— OpraHu3aurei paauaoOHHOTO KOHTPOJIS,

— 00€CMEYEHUEM CUCTEMBI HH(POPMALIUU O PAIAALIMOHHON 0OCTAaHOBKE;

— Jie3aKTHBalMEl 3arps3HeHHbIX PB  moBepxHocTeil  00opynoBaHus,
MOMEILICHUH,

— MUIAHAPOBAHUEM M NPOBEACHUEM 3(P(PEKTUBHBIX MEPONPUATHIA MO 3aILUTE
NEPCOHAJIA B CIIy4ae yrpo3bl M IPA BOBHUKHOBEHUH aBapHU,

— KOHTpoJeM cobmoaeHus nepconanom [13PO npasun, MHCTPYKUWE U ApyTUAX
PYKOBOSIIMX TOKYMEHTOB MO PaIXallMOHHON 0€30MacHOCTH

TpeGoBanus o odpatnieHnto ¢ PAO u TpeOoBaHus K MEPCOHATY HU3JIOKEHBI B
OCIIOPB-99/2010, CTIT ITYATI-03 u CTIOPO-2002.

O¢gdexTuBHas 103a A8 MEpcoHANa HE JOJDKHA MPEBBINIATh 3a MEPHOJ
Tpy10BOit aedarenbHocTH (50 siet) — 1000 M3B, a Juist HacemeHusl 3a eEpUo/ ku3Hu (70
net) — 70 m3B. [Ipeaensl 103 1715 mepcoHasa rpynnbl A U HACEJIEHUS IPEACTABICHEI B
tabmuie 1.11

Tabmuna 1.11 — [Ipenensl 3HaYeHH 103

Hopmupyemeie BeTHYHHBI IIpenenn! n03 nepcoHasia Hacenenmne
(rpynma A)

20 M3B B rofi B CpelHEM 3a 1 M3B B roz B cpeaHeM 3a
JrOOBIe TIOCTIENOBATENbHBIE 5 | J0OBIE MOCIeIOBATENIbHBIE 5
JeT, HO He Ooyiee S0 M3B B rox | JieT, HO He Ooyiee 5 M3B B TOf

OddexruBnas noza

[Tpy NPOEKTHBIX aBapusX OXKUAACMBIE 103bl OOTyUYECHUST OTPAHUYEHHON YacTh
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HACEJICHUsT (KPUTHYECKOM TPYMIbl) HA TPAHULIE CAHUTAPHO-3ALMTHON 30HBI U 3a €€
npeenaMi He MOTYT MPEBBIATL 5 M3B Ha Bce Teno U 50 M3B HA OTACTbHBIC OPraHbl
3a MIEPBBINA T'OJT ITOCIIE aBapUH.

KoHTpone 3a pagMoOaKTHBHBIM  3arps3HEHUEM  OKPYKAIOLICH  Cpeabl
IPOBOJUTCS C LENBIO COONIONCHUS MPUHLMIIOB PAaJUALMOHHOM O€30MacHOCTH M
TpeOOBaHMIT HOPMATUBOB, A TAKXKE U1l 00ECIICUEHHS AAMUHACTPALIMHA TPEINPUSITHS,
opranoB ["'occansnuaHaa3opa U 00MECTBEHHOCTH MHpopManuei 06 3 pekTHBHOCTH
MEPONPHUITHIA, TPOBOAUMBIX Ul MPEAOTBPAILIECHUS HEOOOCHOBAHHOTO 3arps3HCHUS

BHECIIITHCH Cpcabl paAOAKTHBHEIMH BCIICCTBAMH.

1.6 ®unanbHas craaust 3axoponenusi PAO

J1o HepaBHEro BpeMeHW B PO ocylecTBIsIach NPaKTUKA J0JITOBPEMEHHOIO
XPaHEHUs PAAMOAKTUBHBIX OTXOJOB M BONPOC 00 MX OKOHYATEIbHOW W30JISLHAA
MOCTOSIHHO OTKJameiBajicas. Ho ¢ 2011 roma curyaimus B KOPHE M3MEHWIACH C
noanucanueM QeacpaibHo 3aKkoHa «O0 oOpameHnn ¢ paauoaKTUBHBIMA OTXOAAMHA U
O BHECEHMM W3MCHEHUWA B OTACIBHBIE 3aKOHOJATENbHBIE aKThl Poccuiickoi
Oenepatmm» Ne 190-03 ot 11.07.2011 (¢ u3meHeHusimu Ha 2 urons 2013 roga).
CornacHo 3akoHy, Bceé PAO (kak HaKOIUICHHBIE, TaK M BHOBb OOpa3yrOIIKECS)
00s13aTE€NBHO JOJKHBI OBITh 3aXOPOHEHHI.

XpaHeHHne OTXOI0B MOKET MPOUCXOIUTh HA TFOOOM 3Tare 0OpalieHus C HAIMU.
KoHuenmus 1aHHOoro 3Tara 3akiro4acTes B XPaHEHUE OTX00B TAaKUM 00Pa3oM, 4TOObI
UX MOXHO OBUIO BIIOCIEACTBHM BOCCTAHOBUTBH, OOECHEYMBAs MPU 3TOM MOJHYIO
M30JIALUEO OT BHEWIHEN CPEBI.

XpaHeHHe OTXOJOB Takke mnoMmoract npuBecth PAO B HeoOxommmoe
COCTOSIHME (KaK MO PaAMOAKTUBHOCTH, TAK W MO CTENEHW TEIUIOBBIACICHHUS), MPU
KOTOPOM B UX OTHOIIIEHUX MOKET OCYIIECTBIIATHCS CACAYIONINA dTan oOpatieHus [2].
[Tomemenust myiss xpanenus PAQO, kak mpaBuio, pPacmojiarardTCs Ha CaMoM
BIEKTPOCTAHLIMM.

Ho cymiecTByt0T BapuaHThl, TPU KOTOPBIX XPAHWIMILA PACTIONATAKOTCS B APY-
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I'MX MECTax, T.€. HA KAKOM-TO yJAJICHUH OT MECT, TI€ HEMOCPEACTBEHHO 00pa3yroTCs
PAO.

3axopoHeHUE (M3OJIALUSI) MMEET MeCTO ObiTh, korma PAO HaxomsaTcs B
COCTOSIHUM, TPHU KOTOPOM JajibHEiIee oOpalieHUe ¢ HUMHU HENENecoo0pa3Ho.
M3onsauus paamoakTHBHBIX OTXOA0B — Oe3omacHoe pasmenienre PAO 0e3 HamepeHus
MOCJIEAYOLIET0 MX M3BIeYeHus. bezonacHocTe pasmewmenus PAO noxapasymeBaert
MHUHUMAJILHOE BO3ACUCTBHS AaHHBIX PAO Ha OKPY>KAKOUIYK CPEAy W YEJIOBEKA, B
COOTBETCTBUM C HOPMaMHU PaJMalMOHHON O€30MACHOCTH, UJIH KE BOBCE OTCYTCTBUE
TaKOIro BO3JICHCTBUSA [2].

Koneunas nenb obpamennst ¢ PAO — 3T0 UX JOATOBPEMEHHAS U30JISLMUS, KaK
npaBwiio, B TeueHue 300 — 10 000 yiet, B 3aBUCUMOCTH OT KJ14aCCa OMACHOCTH OTXO0B.

3aXOpOHEHHE B HACTOALIEE BpeMsi NpU3HAHO Haubosee 3PPEKTUBHBIM
noaxoaoM Ha (¢uHaibHON craamm oOpauieHuss ¢ PAO. BonpmmHCTBO CTpaH,
pewarommx npodiemy PAO, ¢xoaaTcs BO MHEHHH, YTO PA3MEUICHUE PAJAMOAKTUBHBIX
OTXOJIOB Ha CIECHMAIM3UPOBAHHBIX MYHKTaX TIYOMHHOrO, MPUIOBEPXHOCTHOTO W
HA3€MHOI0 3aXOPOHCHHWS B TMOJHOH MEpE OTBEYAeT TPEOOBAHWAM PAAMALMOHHON
0€30MacCHOCTA HACENIEHUS U OKPY KAKOWEH cpenbl. B To ke Bpems, 0OICTIPUHATBIX
NOJXOJ0B B TEXHOJIOTUM 3aXOpoHeHHss PAO B Mupe moka He BbIPAaOOTAHO, PA3HBIE
CTPaHbI UCCIICAYIOT PA3TUYHBIC CIIOCOOBI M METOIbI 3ax0opoHeHust PAO [5]. Paznuuus
B TNoaxofgax oOOyCNOBJICHbI psaoM (aKTOpOB, HANPUMEP, Pa3HbIA  YPOBEHb
TEXHOJIOTMYECKOTO  Pa3BUTHS  CTpPaH,  pa3iM4HOC  HOPMATHUBHO-NPABOBOE
pEeryJMpoBaHus, OCOOCHHOCTAMHM KiauMmara © T.J. Hampumep, wuccieayrores
BO3MOKHOCTH 3ax0poHeHMs PAO B pa3nuuHbIx reosiornueckux popmanmsx. Tak, ais
3aXOPOHEHHSI BBICOKOAKTUBHBIX JOJITOKMBYIIMX M TemioBbacistommux PAO u 510
IPEIaracTcsl MCIOIb30BaTh CIEAYIOLUINE BUABI MOPOI;

—  ruHbl (Opanuws, benbrus, [eeitnapus);

—  cosstiHble IacTel (I'epmanus ),

—  kpucraumyeckue nopoasl (LIsenns, OUHIAHINA).

A B CIIIA, HannpuMep, aKTUBHO UCCIIENYETCS BO3MOXKHOCTB 3aX0poHeHus PAO

B ITTyOOKHMX OYPOBBIX CKBaKMHAX HA IITyOUHE OT 3 710 5 KM. B KauecTBe albTePHATUBHI
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ITyOMHHOMY 3aXOPOHEHHWIO TaKKe NPEIaracTcsi paccMarpuBaTh BO3MOKHOCTH
OPUNIOBEPXHOCTHOTO XpaHeHuss PAO (Huaepnanael) — B HaaeKIe Ha TO, 4YTO B

OyaymeMm OynyT pa3paboTaHbl HOBBIE TEXHOJIOTMHU OOpallleHHs ¢ 0TXoaamu [5].

1.6.1 CniocoOsbI 3ax0poHeHHst

Kak ynmomuHanoce paHee, Ha JaHHBI MOMEHT HauOoJee MPUEMIIEMBIMU U
SKOHOMHYECKHA BBITOJHBIMM MPHU3HAHBI JABa cmnocoba 3axopoHeHus PAO -
3aXOPOHEHHUSI HA TOBEPXHOCTH 36MHOM KOPBI M HA PA3JIMYHBIX ITTyOMHAX 3€MHOM KOPBI.

[IpunoBEPXHOCTHOE  3aXOPOHEHWE — 3TO  3axopoHeHue PAO B
CHECLMATU3UPOBAHHBIX NMYHKTAaX, Pa3MEIIAEMbIX HA MOBEPXHOCTH 3€MJIM W/WIM Ha
rJIyOMHE OT HECKOIBbKUX 10 100 M.

3axopoHeane PAO B 1inyOOKMX Teonoruyeckux (QopManusx — 3TO
3axopoHeHne PAO B cnenuaim3vpOBaHHBIX IMYyHKTAX, Pa3MEIIACMbIX HA TIIyOMHE
HECKOJIBKUX COTEH METPOB [8].

KopoTkoxkuBymme v JONTOXKUBYINUE PAAMOHYKIHIBI HU3KOTO W CPEIHETO
YPOBHEN aKTUBHOCTH 3aXOPaHUBAOTCA B MpUIoBepxHOCTHEIE [I3PO. B 3aBrucumoctn
OT CTENEHU MX PAIMOTOKCHUYHOCTH M MEPHOJOB MOMYPacnaaa KOHCTPYKLIMU U MECTa
pa3MelIeHnsT TPUMOBEPXHOCTHBIX [I3PO  MOryT CylIECTBEHHO pa3myarbes,
npeacTaBiisis OO0 KOTIOBAHBI, TPAHIIEN, COOPHBIE © MOHOJIUTHBIC HKEJIE300€ TOHHBIC
COOpY>KeHus U T.1 [8].

Hanbonee Oe3onmacHeIM W HAAEKHBIM  CIIOCOOOM ISl 3aXOPOHEHUS
ponroxupyumx BAO cuutaetes wWx HM300A0Ms B TIIYOOKHMX TEOJIOTMYECKUX
¢opmammsx. Ilpy 3TOM OZHMM M3 OCHOBHBIX (PH3MYECKMX OappepoB HA NYTH
pacpoCTpaHEHHs PAIMOHYKIMAOB OyaeT BMemaronias nopoaa. [lostomy Oonbmoe
BHAMAHUE MPU BbIOOPE MECTA 3aXOPOHEHUs YACISAETCS TE€OJJOTHYECKOMY CTPOCHUIO
paitona pasmemienuss [I3PO. [lpunumas BO BHuUManue npuHumnsl MAID'ATO,
WCCIICIOBAHMSI MOKA3aIu, YTO Hanbosiee MOAXOASIIMMA NOPOJaMH SIBJISIFOTCS COJIb,
TJIMHA, CJIAHIIBL, & TAKXKE TPAHUT [8§].

bonpmuucTBO HAO 1 xopoTkoxkuByume CAQO mocne npoxoXKIaeHus onpee-
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JEHHBIX CTaAWK 00pPabOTKKM M MepepabOTKH MOTYT 3aXOPaHUBATHCS B HA3EMHBIX WA
MPUMIOBEPXHOCTHBIX XpaHwinIax. Kak n3BecTHO O0NBIIMHCTBO 00pasyroumxcs PAO
NOMAJAOT UMEHHO TOJ 3TH Kareropuu. A 310 6onee 90 % Bcex MPOM3BOAMMBIX
OoTX0A0B [2]. B CBsI3M ¢ 3TUM MO BCEMY MHMDPY AaKTHBHO BHEIPSIOTCI U
pa3padaThIBAOTCS CICHUATBHBIE XPaHUIIALIA.

B Hacrosiee BpeMsi BO MHOTMX CTpaHax (PYHKIMOHUPYIOT WA CTPOSITCS
IJIOMIAIKK TPUIIOBEPXHOCTHOTO 3axoponenuss PAO. Hanpumep, Takue kak [21]:

—  BenmukoOpurtanus — XpaHWIMIIEC HU3KOAKTUBHBIX OTXO/I0B B MecTe Drigg

(KambOpun), Haxoasmmecs MoA KOHTPOJIEM OPUTAHCKOTO YIPABJICHHS MO SIIEPHBIM

0TX0J1aM;

—  Hcnanus — o0bekT no ¢unansHoit m3omsuuu HAO n CAO El Cabril,
skcmuryatupyembiii ENRESA;

—  Opanimus — lLlentp de I'Aube m Morvilliers, koTopbie ympaBistOTCS
opranm3anueii ANDRA

—  IIIBemms — SFR B Forsmark, ynpasnsiembrit SKB;

—  OunisHams — Onkunyoto u Jlosuiica, ynpasinsemsie TVO u Fortum;

— Poccus — Jlumurposrpan, Kenesnoropck, Ceepck, HoOBOypasibCK,
skcrryarupyemeie OI'YIT «HO PAOy;

—  IOxnasa Kopes — Bonbcoyh, ynpasnsemas KORAD,;

— Smonms — ILlentp mno 3axoponenuro HAO B Pokkamo-Mype,
skcmtyatupyemeblit Japan Nuclear Fuel Limited;

—  CHIA — nsate 00bekToB 1uist 3axopoHeHust HAO: o0bekT Texas Compact
HeJAIEeKo OT rpanuuel ¢ Hero-Mekeuko, ynpasnsemblit WCS; bapnyasmn, FOxHas
Kaponuna, Knaiis, mrat FOra; Oak Ridge, TenHeccn — HaxoaaTCsl O yIPABICHUEM
Energy Solutions, w Puunena, BamuvHITOH — yHOpaBlSIOTCS aMEPUKAHCKOM
KOPIOpauuen mo 3KOJIOTHAH.

Ha pucynke 1.8 HarisgHo MOpoOJEMOHCTPUPOBAHO —Treorpaduueckoe
PACIIONOKEHHUE BCEX MEPEUUCIEHHBIX MYHKTOB 3aXOPOHEHUS OTXOI0B.

CTOMT OTMETHTBH, YTO 3TO AAIEKO HE BCE CTPAHBl, MMCIOIIHAE MPAKTHKY
oOpawenus ¢ PAO Ha puHanbHON CTaauy U30JISLIHH.
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—  Tomckoit obnactu, r. Cerepck — «[loauron miomanok 18 u 18a»;

—  KpacHospckom kpae, 1. XKenesHoropek — «llonmuron « CeBepHBIn».

CretyeT OTMETHTB, 4YTO BpPeMs HaNEKHOro 3axoponenuss PAO B II3PO
NPUIIOBEPXHOCTHOTO Tuna oueHuBaercs B 300 — 500 ner, a mig [I3PO B rmyGokux
reojjornueckux opmanusax — B 10 TeiC. JieT. B nepBoM ciiydae Takoro cpoka Oyaer
JOCTATOYHO JUIS Pacnana paauoHYKIAI0B, UMEIOIIMX MEPHUOIOM NOJIypacnaaa OKoIo
30 net (ue3uii-137, crpoHumii-90), mpakTHYecKn 10 Oe30NacHbIX ypoBHER. Bo BTOpoM
clly4ae, BBUIY TOrO, YTO BPEMEHHOW MPOMEXKYTOK COCTABISAET THICIUEIIECTUS

CTAHOBUTHCS CIIOKHBIM MPOBOAUTH KAKHE-TUOO0 OLEHKHA O€30MacHOCTH [8].

1.6.2 IIpuHUMNIBI H KPUTEPUH 32XOPOHECHUS

«[IpuHIMIBL OE30MACHOCTH M TEXHUYECKME KPUTEPUM IJIi MOA3EMHOIO
3aXOPOHEHHS] PAJAMOAKTUBHBIX OTXOJOB BBICOKOI'O YPOBHSI AKTUBHOCTWY» SIBJISIETCS
OJIHAM M3 OCHOBHBIX AOKYMEHTOB MAI'ATDO, oTpaxkaromumM MOTPeOHOCTH BCEX €€
roCy1apCTB-4JICHOB HIMETh YHU(DMIIMPOBAHHBIE HA MEKITYHAPOJIHOM YPOBHE KPUTEPHAX
Oe3omacHoil m3onsiuun BAO B riy0okux reonoruueckux (Gopmanusx. JIOKyMEHT
ONPEACTII OCHOBHYIO KOHUEMIMIO B CTPOMTEIBCTBE TAKMX IUIOLIAJ0K TITyOWHHBIX
3axopoHeHuss PAQO, TEpBOCTENECHHOW 3amayeil KOTOPOW SBJSETCA W3OJISIIUS
PAIMOAKTUBHBIX OTXOJOB OT OKPYKAKOWICH CPeAbl HA MEPUOJ WX MOTCHUMATBHOHN
omacHoOCTH [8].

K 3amavam nmoazemuoro 3axoponenus BAO npexne Bcero oTHocHT [8]:

—  m3ossuo BAO 0T OKpysKaromen Cpelibl Ha MEPUOJ UX MOTEHIIUATBHON
OIACHOCTH,

—  o0ecrieueHue pagualMOHHON O€30MAaCHOCTH YENIOBEKA W OKPYXKAOLICH
Cpeabl HA MEPUOJ NOTECHIMAIBLHON onacHocT PAO.

B Tabmuue 1.12 npeacTtaBieHO ONKMCAHME TEXHUYECKUMX KPUTEPUH,
YCTAHABIIMBAKIIMNX  TEXHUYECKYKD  OCHOBY Il COONIOACHHS  MPUHLMUIIOB

Oe3onacHocTH [8].
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Tabmuna 1.12 — Kparkoe onucaHne TEXHUYECKAX KPUTEPUEB

Kpurepuii Onucanue
1 Omnpenensier oOmmii CUCTEMHBIN MTOAXO] K poekTupoBanuto [13PO
2
Kpurepuu GopMymupyrOT HOAXOIbI K XapaKTEPUCTHKAM
3 3aXOPaHUBAEMBIX OTXOIOB
4
5 Kpurepuu GpopmynupyroT noaxonsl k xapakrepuctukam [13PO
6
7
g Kpurepuu GpopmynupyroT noaxoas! K Beidopy rromanku aist [I3PO
9
Kputepun GopMymupyroT Moaxoael K JOKYMEHTaM, 00€CIIeUHBAIOIINM H
10 NOATBEPKAAIOIINM O€30MaCHOCTb 3aXOPOHEHHS

H.C. TlpoHkuH B cBoeM yueOHOM mocodun «OOecnedyeHrne Oe30MacHOCTH
XPAHWIMIL PAAUOAKTUBHBIX OTXOJ0B NPEANPUATHI SIECPHOTO TOTUIMBHOTO LUKIIA», B
COOTBETCTBUM C JOKYMEHTOM «IIpMHIMIIBI O€30MACHOCTH W TEXHUUYECKUE KPUTEPUHU
JUIL  TOJ3EMHOr0 3aXOPOHEHMS PAIAMOAKTHUBHBIX OTXOAOB BBICOKOIO YPOBHS
AKTUBHOCTWY», TMPUBOAMT CIECAYIOIIYK) XapPaKTEPUCTUKY TEXHUYECKUX KPUTEPUEB
MAT'ATO [8]:

Kpurepuii Ne 1. O0mmii cucteMHblii nmoaxoa. MHOrodapeepHblii TpUHLIMT
3AIIUTBHI SBJSETCS 3AJI0TOM JIIS JOJITOCPOYHOI O€30MacHOCTH PH 3axopoHeHnH BAO.

Kpurepuii Ne 2. CopepxkaHue paguoHyKnuaoB. HeoOXoamMo yCTaHOBUTH
KPATEpUA  TNPUEMIIEMOCTH  OTXOJOB IO  COJAEP)KAHMK  PAJUOHYKIIUIOB,
COOTBETCTBYIOIIME UCXOIHBIM JaHHBIM, HA KOTOPBIX OCHOBBIBAIIOCH IIPOEKTUPOBAHUE
IUIOMIAAKA 3aXOPOHEHHS.

Kpurepuii Ne 3. dopma orxonoB. HeoOGxoaumo, 4roObl paguOaKTHBHBIE
BBICOKOAKTHBHBIE OTXOJbI, KOTOPBIC MIOJDKHBI OBbITh Pa3MEIICHbI B XPaHWJIUIIE,
HAaXOAWIMCh B TBEPAOH (OpME, UMENM XHUMHUYECKHE W (PU3MUECKHE CBOMCTBA,
[TO3BOJIAKOIIME  VACPKUBATH  PAIMOHYKIHMIBL, W  COOTBETCTBOBAIM  CUCTEME
3aXOPOHEHUS.

Kpurepnii 4. TlepBonauaneHblii nepron u3omsauumu. HeoOxoammo, 4TtoObl

cucrema 3axopoHenusi BAO Oblia paccunTaHa Ha MPAKTUUECKH MOJIHYHO U30JISUN
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3axopoHeHnss BAO Obula paccuMTaHa Ha MNPAKTUYECKH TOJTHYKO  M30JISILHAA
PATMOHYKITUIOB B IEPBOHAYAJIBHBIN MEPHO/.

Kpurepun 5. TlpoektupoBanue u coopyxenue [13PO. Heobxoaumo, 4ToOsI
NYHKT 3ax0poHeHHst BAQO mnpOeKTHpOBANCSA, COOPY’KaICH, DKCIUTYyaTUPOBAJICS W
3aKpbIBAJICS TAKUM 00pa3oM, YTOObI PyHKI[MU O€30MaCHOCTA MPUHUMAIOIICH MOPO/IbI
U COOTBETCTBYIOIUMX OKPYXKAKOLIMX MOPOJ COXPAHsUIMCh B TEPHOA  TOCIE
OTCYaTHIBAHUS (3aKPBITHSA ).

Kpurepuii 6. SnepHas Oe3zonacHocTh. HeoOX0auMoO  MPOECKTHPOBATH
xpanmwnia BAO w pa3meniatb B HUX OTXOIbl TakuM 00pa3oMm, 4ToObl THOOOM
JETSAIIUIACS SIIEPHBIA MaTepral OCTABAJICA B MOJAKPUTUYHOM COCTOSTHHH.

Kpurepun 7. I'eonorus mnomanku. Heo0xomqumo, 4ToObl XpaHUIUIIE ObLIO
PACIONIOKEHO HA MTyOMHE, TOCTATOYHOM TS HAUICKAICH 3allUThI

Kpurepnii 8. Yuer npupoaHbIX pecypcoB. BeiGop miomanku s XpaHuInma
HEOOXOMMO OCYIIECTBIISITh TAKUM O0Pa3oM, YTOOBI, HACKOJBKO 3TO MPAKTHYECKH
BO3MOXKHO M30€kKaTh COCEACTBA C LICHHBIMM NPHPOJHBIMH pECYpCaMu WA
MaTepranamMu, KOTOPBIE TPYIHOAOCTYIHBI AJ1s1 JOOBIYM U3 APYTUX HCTOYHUKOB.

Kpurepuii 9. Onenka 0e3omacHoctu. Heo0xoamMo, 4ToObl COOTBETCTBHE BCEi
CUCTEMBbI  3aXOPOHCHMS  LEIsIM  paJMallMOHHON  Oe3omacHOoCTH  ObUIO
NPOACMOHCTPAPOBAHO MOCPEACTBOM OLEHKH O€30MaCHOCTH, KOTOpask OCHOBBIBACTCS
HA MOJIEJISIX, MPU3HAHHBIX TPUTOIHBIMH B MAKCUMAJIEHO BO3MOYKHOW CTETICHH.

Kpurepuii 10. Obecnieuenue kadectpa. B 1emsx o0ecneyeHnus COOTBETCTBHUS
HEOOXOOMMBIM CTaHAAPTAM M KPUTEPHsIM HEOOXOIMMO pa3paboTaTe MporpamMmy
00EeCrieUeHUsT Ka4yecTBa JJIsi KOMIIOHEHTOB CHUCTEMBI 3aXOPOHEHWS M BCEX BHJIOB
JESATEIbHOCTA OT TOATBEP)KIACHUS TMPUTOJHOCTH IUIOIIAAKKA AJIi  COOPY>KCHHS,
AKCIITyaTalyy J0 MOCJIEYIOMIETO 3aKPhITUSL YCTAHOBKH JUTsSl 3aXOPOHEHHSI.

Bce npencraBlieHHBIE TEXHUYECKME KpUTepuu, npuBeacHHele misa [13PO
ryOMHHOrO  3axopoHeHusi PAQO, wMoxHO Takke npumeHuth u Kk [13PO
PUTTOBEPXHOCTHOTO 3aXOPOHEHUSI.

Hckmrouennem Oy Iy T TOTBKO MyHKTHL 6,7 1 8, KOTOPbIE OTPAXKAKOT CeHU(PUKY

3axopoHeHust BAO B riiy0okux reosiorndeckux gopmanusix [8].
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OdeHb BaXXHO, YTOOBI MYHKT 3axopoHeHuss PAO obOecrieunBan HaACKHYIO
3alMTY HA TMPOTSHDKEHWM BCEr0 Cpoka NpoeKkTHOW oskceryaraumu [ITI3PO. B
cooTBeTcTBUM ¢ TpeOoBanusMu HIT-055-14 Takoit noaxon oGeceYrMBaETCs MPEXKIE
CETro 3a CYET MOCIEA0BATEIBHON PeATu3alMi KOHLENIMH [TyOOKO3IETOHUPOBAHHON
3aIIUThHl, OCHOBAHHOW HAa NMPUMECHEHHWM CUCTEMBI (PU3MUECKHX OAppepOB HA NYTH
PaCTpPOCTPAHEHHsSI HMOHU3WPYIOLIETO M3IYYEHUS M PAJAMOAKTUBHBIX BEILECTB B
OKpy>Karouyro cpeay [19,24].

OxcrunyaraumoHHelii - nepuon  [III3PO  3aBepmaercss  €ro  3aKpbITUEM
(KOHCEpBAIMER), T.€. CO3IaHUEM MHOTO(YHKIMOHAIBHOTO 3al[UTHOTO MOKPBITHS,
COCTOSIIIIETO U3 IPABHSL, TJIMHBI A TTOYBHI.

[III3PO B HoBoypanbcke — 310 mepBoe B Poccum  XpaHunuuie,
COOTBETCTBYIOIIME HOBBIM TPEOOBAHMSIMHU 3aKOHOAATENLCTBA W MPEIHA3ZHAYEHHOE
UMEHHO JUT (PUHATBHOTO 3aXOPOHEHHUS TBEPABIX PAANOAKTUBHBIX OTXOI0B.

AHaNoruuHbie OOBEKTHI IJIAHUPYETCS MOCTPouTh B (O3epcke (Hayano
ctpoutenbcTBa — 2018 ron, Hawamo padotel — 2021-i) u B paitoHe CuOHPCKOro
XUMHYECKOT0 KOMOMHATA yKe ¢ yueToM HoBoypanbckoro omneita 3axopoHenust PAO

[23].

1.7 O0mecTBeHHbIii aceKT B Bonpocax oopaumenus ¢ PAO

Pone o0miecTBeHHOCTH B ()YHKIMOHHPOBAHMH OOBEKTOB ATOMHOW OTpPACH
CYLICCTBEHHO BO3pOC/a M HMMEET 3aKOHOJATENIbHYK0 OCHOBY. lloaromy pabora ¢
OOLIECTBEHHOCTHIO TPEOYET OTACTLHOTO BHUMAHHSI.

3a TOCHEOHIOK TMapy JIET MPOLECHT HACEIECHMS, KOTOPOE MOAACPKUBACT
Pa3BUTHE aTOMHOM SHEPreTUKU B POCCHM, MOKA3bIBAET JOCTATOYHO XOPOLIME TEMITBI
pocta. [loATBEP)KIEHUEM STOMY CTY>KaT HEJABHUE PE3YJITATHI OMPOCA, MPOBEICHHBIC
«JleBaga-ueHTpoM» cpeau HaceneHuss PoCcCMM Ha TEMy OTHOLIECHUS K aTOMHOMN
SHEPreTUKE. BBISICHUIIOCH, YTO MOYTH TPHA YETBEPTH KUTENEH POCCHH MOJIOKUTETBHO
OTHOCSITCSI K aTOMHOM SHEPreTUKE B CTPAHE.

[To nanHbIM onpoca 73,9 mpoleHTa PECIOHAEHTOB CYUTAIOT HEOOXOIUMbBIM
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AKTUBHO pAa3BHBaThb ATOMHYK) SHEPreTUKY WM COXPAHUTh OOBEMBI ATOMHOMN
reHEPalMy Ha HeIHEIHEM ypoBHE. [Ipu 3ToM 50,3 mponeHTa ONMPOIIEHHBIX HA3BIBAIOT
ATOMHYIO DHEPIreTHKY «3€JI€HBIM, YACTHIM BHJIOM IPOU3BOACTBA AIEKTPOIHEPTUMY.
Onpoc nNpoBOAWIICS MO PENPE3CHTATUBHON BHIOOPKE HACEICHUS BCEX (PpenepanbHbIX
okpyros Poccun. beimm onpomieHsl 4 THICAYM YEIOBEK B BO3pacre 18 yer u crapie
[25].

[TonyuyeHHBIE PE3YBTATHI OMPOCA TAKKE MPOKOMMEHTHAPOBANIA 3aM IMPEKTOPA
«JleBama-uentpa» Jlronmuna XaxyivHa — «... JAHHBIE OMPOCa HE TOJIBKO 3TOr0 roaa
JEMOHCTPUPYIOT MOAACPKKY OOJIBINUHCTBA HACEJICHUS aTOMHON SHEPreThku. B
TEYCHHE TPEX MNOCIECAHMX JIET HAIM 3aMephl (4 MBI MUX JIENAEM JBAXAbI B TOX)
MOKA3bIBAKOT, YTO MOJIEP)KKA STOTO BUAA JHEPrETUKU YCTOWYMBO JEPKUTCS HA
JIOBOJIBHO BBICOKOM YPOBHE...» [25].

Tem He MeHee, CYLIECTBEHHAS YaCTh HACETIEHUS] BOCIIPUHUMAET MUH()OPMALIUAIO
0 SIICPHO-, PAJAMALMOHHO-OMACHBIX OOBEKTAM JOCTATOYHO HACTOPOXKEHHO. 3BECTHO
TaK)Ke, 4TO 4eM OJIMKE K OOBEKTY, TEM OTHOLIEHUU 00Jiee JIOSUTBHOE U ¢ OOJBIINM
OCO3HAHUEM OOBEKTHBHBIX MJIKOCOB U MUHYCOB CUTyalun. OO 3TOM CBHIETEIBCTBYIOT
Pe3yAbTaThl OMpoca OOIIECTBEHHOTO MHEHUS, MPOBeACHHOro B 2015 roay mo 3akasy
KoHLEepHa «Pocaneproarom» [26]. M3 3TOr0 MOXKHO CHEnarb BBIBOI, YTO, E€CIH
OTOPOCUTH MOJIMTUYECKUE (PAKTOPHI, TO B OCHOBE aJCKBATHOTO BOCHPHSATHUS JIFOJAbMHU
NPEUMYIIECTB U PUCKOB MCIOIB30BAHUSI ATOMHOM SHEPreTHKH, OOBEKTOB aTOMHOM
OTpaciii, WCTOYHUKOB PAJNOAKTUBHOTO W3IYUYEHHS JIeKaT OOpa30BaHHOCTb U
WH(OPMUPOBAHHOCTb.

OTBe4ass Ha BOMPOC O BAKHOCTH OOLIECTBEHHOIO MHEHHS B OTHOLICHHUH
MCITOJIb30BAHUS AJEPHBIX TEXHOJOTWM, HAYaJIbHUK OTaeneHus «Hosoypasibekoe»
¢pumana «Cesepckuity «HO PAO» B.B. AnekcaHapoB OTMEYAET CAEAYIOLIEE: «...0€e3
ydera 00IIECTBEHHOr0 MHEHUSI TaKue BakHble petieHus [0 crpoutenbetse [ITI3PO]
HE NPUHUMAKTCA, y HAC 3TO HA 3aKOHOJATEIBHOM YPOBHE mponucaHo. llpu
NOJTYYEHUH JIMLEH3WU, a TAKKE MPHU TOJYYCHHH JOKYMEHTOB 00 3KOJOTHYECKOMN
AKCIEPTU3E€ MBI JOJDKHBI MPOBECTH OOIICCTBEHHBbIC CiymaHus. (OOIIECTBEHHBIC

CIIlyIIaHWST TPOBOAWIIMCH M KOTAA YPAIbCKHA SICKTPOXMMHUYECKUH KOMOHMHAT
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MOJTY YaJT JIMLIEH3UIO HA coopyskeHue u koraa OI'YIT «HO PAOy nonyyana nMLeH3uro
Ha dkcmtyataiuto neppoit ouepenu [[III3PO]. B 2017 roay npouuiu 2 0OIeCTBEHHBIX
CJIyLIQHUSI O BHECEHUU U3MEHEHUI B YCIIOBUS JEHCTBHS JIMLIEH3UM HA SKCILTyaTaluio
M COOPYKEHUS MYyHKTA. Jl0OCTaTOYHO MHOTO BCTPEY MPOLLIO B PAMKAX MOATOTOBKHU K
3TUM MEPONPUATHsM. [103TOMY B3aMMOEHCTBUE C OOIIECTBEHHOCTHIO MOKA3AJI0, YTO
y moacii oueHb OONBLION HMHTEpEC K 3TOMY Bompocy. MMEHHO K Bompocam
0€30MacCHOCTH SKCIUTyaTallMd AAHHOTO MyHKTa. MBI HUKOTJA HE OrPAaHMYMBAEMCS
TOJIbKO ~ OOLIECTBEHHBIMM  CIYLIAHWSIMHM, Mbl TaKXK€ B3aUMOJCHCTBHEM C
OOLIECTBEHHOCTHIO TOpoga HoBoypanbcka B TOM 4YMCIE M MO 3KOJOTHUYECKOMY
KOHTPOJIXO HAIIEro NMyHKTA. J[Majmor BeAeTCs MOCTOSIHHO W B NIEPBYIO OUEPEAb YEPE3
Halll LEHTP MO B3aUMOACHCTBHIO ¢ OOWWIECTBEHHBIMU opraHu3anusmu OI'YII «HO
PAO» u uepes otnenenne «HoBOypambCkoe» yke 31€Ch HA MECTHOM YPOBHE. [1o3TOMY
y4acThe OOIIECTBEHHOCTH B BOMPOCAX PA3MEIUEHUS, CO3JAHHMS W SKCIUTyaTaldd
JAHHBIX ITYHKTOB CaMO¢ mUpoKoe» [18].

Takum 00pa3oMm, Ha CErOAHAIIHWI JCHb SKCIEPTHI OLEHUBAKOT CTENECHb
WHQOPMUPOBAHHOCTH  HAaceleHus  ropoja  HoBoypabcka MO acmekTam

¢yHkuronupoBanus nyHkTa [[3PO Ha ypoBHE BBILIE CPEAHETO.
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2 OueHka 3alUTHBIX CBOHCTB YIIAKOBOYHOIr0 KoHTeiinepa PAO

2.1 Cocras u ¢popma PAO

B cocras PAO, npuHumaemeix Ha 3axoponenue B [13PO, MmoryT BxoauTs 3, ¥
— wmsayuarenan (1Cs, 3Cs, *Sr, ©°Co, *H, ®Ni, **Mn, “’Nb), a — wusny4arenu,
TPAHCYPAHOBBIE PAAUOHYKIHUIBI, C YACIBbHBIMU AKTHBHOCTSIMHM, HE MPEBBIIAOIINAX
3HAYEHUH, YCTAHOBIICHHBIX B MPUI0KeHUAX E u XK.

[To d¢opmMe W XUMHUYECKOMY COCTAaBY KOHAMLIMOHHMpPOBaHHbIE PAO,
nocrynaroume Ha [13PO, moryt sBnsteca [19]:

—  ueMeHTupoBaHHbIMU TPO, OTBEP)KAEHHBIMU METOAOM LIEMEHTHPOBAHHS
2KPO (HeopraHn4YeCKUE COEAMHEHHUS, BKIIFOYAsT METAIIJIBL, COJTU, OKCUIBI);

—  HenepepabaTteiBacMbiMi TPO (BKIIFOYAs 3arps3HEHHOE OOOpYAOBaHUE,
meTamieckre PAO, nutaku, KeK, METaslIbl, CIUIABBI, OKCHIbI),

—  CTPOWTEBHBIMU MaTepUaIaMH,

— npeccoBanHbiMA TPO (oTpaboTtanHbie cnenonaexkna, cnenodysb, CU3,
(UIBTPBL, APEBECUHA, NUTAKH, PE3NHOTEXHUYECCKUE U3/ICTHS ),

—  COJIEBBIM IJIABOM, COCTOSILIMM M3 Heopranudeckux cojeit (Na*, K¥, Ca**,
F62+, A13+, NO5,COs, CI', BOs5, SiOz);

—  30JBHBIM  OCTarkoM mocie cxuranuss PAO  (HeopraHuyeckue

COCIMHEHMSI: OKCHIBI U COJIN ).

2.2 Ynakosku PAO

B kauecTBe ymakOBOYHBIX KOMIUIEKTOB (KOHTEHHEPOB), IPELYCMATPUBAEMBIX
it 3axopoHenust PAO na [13PO, npoekToMm npeaycMoTpeHa JUHERKa KOHTEHHEPOB,
UCIOJB3YEMBIX B KAUECTBE HEBO3BPATHBIX, OOECIEUMBAOIMMX O€30MaCHOCTh
TPAHCIIOPTUPOBKH, BPEMEHHOIO XpaHeHus U 3axopoHeHust PAO [19].

K QpyHKIHSIM MPUMEHSAEMBIX YITAKOBOUYHBIX KOMIUIEKTOB OTHOCSTCS:

—  obecrieueHue paaralMOHHON 3aUThI NEPCOHAIA U OKPY>KAKOIIEH CPeIbl

IIPU TPAHCIIOPTUPOBKE, XpaHeHuu u 3arpyske PAO B [13PO;
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npuBeAcHbI B Ta0mie 2.1 [19].

Tabnmuna — 2.1 XapakTrepucTHKN KOHTEHHEPOB Isl 3aX0poHeHust PAO

— JJOKaJIn3alusa paaiOaKTUBHBIX U XUMHWYCCKHN TOKCHYHBIX BCIICCTB.

XapaKkTepuCTUKN KOHTEHHEPOB, MPUHUMACMBIX Ha 3axopoHenue B [I3PO,

Kaacc | HammeHoBanue Buemnne Buyrpennuii | Marepuan Toamuna
PAO KOHTeHHepa™ radéaputHbie o0bem KOHTeiiHepa | OMOJIOTHYeCK
pasmepbl, MM KOHTeliHepa, Ol 3a1MTHI,

M3 MM
H3K-MP 1650x1650x1370 1,9 6eToH 110
H3K-Panox 1650x1650x1370 1,9 6eToH 110
H3K-150-1,5IT | 1650x1650x1375 1,5 6eToH 150
3 K3K-2 1750x1750x1340 1,5 6eToH 200
KbY 1200x1200x1430 0,96 6eToH 120
K3K 1200x1200x1450 0,96 6eToH 120
H3K-II 1750x1750x1340 1,5 6eToH 220

KM3 1650x1650x1350 3,1 CTaJlb 10
H3K-MP 1650x1650x1370 1,9 6eToH 110
H3K-Panox 1650x1650x1370 1,9 6eToH 110
H3K-150-1,5IT | 1650x1650x1375 1,5 OeToH 150

Kpan-1,36 1280x1280x900 1,36 CTaJlb 4

Knets:
4 Kiets c 1280x1280
x900 bouxka: bouka: 0,2 CTajb 2
4 doukaMu
panuyc — 300
BbIcOTa — 00 880

K3K-1 1750x1750x1340 1,9 OeToH 150
KbY 1200x1200x1430 0,96 OeToH 120
K3K 1200x1200x1450 0,96 6eToH 120

Konrelinepsl, npuauMacmble Ha 3axopoHeHue B [I3PO, momkHB OTBEUaTh

cienyrommMm  tpedoBanusm  HIT-020-15  «COop, mnepepaboTka, XpaHEHHWE W
KOHIAWLIMOHUPOBAHUE  TBEPABIX  PAIMOAKTUBHBIX  OTXOAOB.  T'peboBaHus
0€30MmacHOCTHY:

—  TOJUIeXKAT OLICHKE COOTBETCTBHS B COOTBETCTBUM C 3aKOHOJATEIBCTBOM
Poccuiickoii eaepanun 0 TEXHUYECKOM peryinpoBaHu (1. 54);

—  KOHCTPYKLIHMOHHBIC MaTEPHAITBI KOHTEHEpa o0ecreunBaroT
BO3MOKHOCTb MPOBEACHUS J€3aKTUBALIAN €TI0 HAPY>KHOM MOBEPXHOCTH (11.55);

—  COXPaHSIOT LENOCTHOCTh B TEUEHHUE 0XKMIACMOT0 NEPHOAA XPAHEHUS [0
3aXOPOHEHHUSI U TPEIOTBPAIAOT PACIPOCTPAHCHUE PATMOHYKITUAOB U (MJIN) HOHU3HU -

-pYIOLIETO U3JTYYECHHSI B OKPYKAIOLIYIO cpeay u3 ynakoBku PAO (1.56),
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JOCTUTHYTBIE XAPAKTCPUCTUKU 3apyOCKHBIX KOHTCHHEPOB, pa3pabOTaHHBIX BO
O®panumu, [IBenuu u ['epmanun [27].

B cootBercteun ¢ I'OCT P 51824-2001 «KoHTEHHEPB 3allIATHBIC
HEBO3BPATHBIE JUISl PAAMOAKTHBHBIX OTXOJO0B M3 KOHCTPYKLIHMOHHBIX MATEPHAJIOB HA
OocHOBE OeToHa. OOwWME TeXHUYECKHE TpeOOBaHWs» K OCETOHHBIM KOHTEHHEPAM
yCTaHaBJIMBAIOTCS CIEAYyIONIe TpeboBanus [27]:

—  MOIIHOCTh J103bl Ha MOBEPXHOCTH yNakoBKW He Oosiee 2,0 M3B/4, a HA
paccrosHu 1 M — 0,1 M3B/4 (HONMyCKAETCs OTCTYIUIEHUE OT PETIAMEHTHPOBAHHBIX
3HQYEHWA MOIIMHOCTH J03bl HAa HapyXHOW mnosepxHocty H3K mnpu ycnoBum
HEMPEBBILICHUS OCHOBHOTO MIPEIENa 03 U1 MEPCOHAa rpynmnsl A);,

—  CTaTM4YeCKas Harpy3Ka Ha C)KaTue B TEUEHHE 24 4, paBHAs NATUKPATHOMY
3HAQYEHHUIO MAcCChl 3aNOJIHEHHOIO KOHTEHHEpa, MOJEIUpPyeMas Harpy3ky npH
ITa0ETMPOBAHNH,

—  JIVHAMMYECKas HArpy3Ka, BO3HMKAOLIAA IPU MAJCHUM KOHTEHHEpa ¢
OTXOJAMH HA >KECTKOE OCHOBaHWE € BBICOTHI 0,5 M HA JHHINE W HA YIOJ MEXKIY
JIHUILIEM U CTCHKOM,

—  TEPMETUYHOCTh COCAWHEHWUH NPU BHYTPEHHEM THMAPABIMYECKOM
nasyneHuu 75 klla;

—  yTeuky mo Bo3ayxy He 6ojee 500 ITa/n-¢c!;

—  BBIICP)KMBAHUE 3EMJICTPSCEHUS MATHUTY10H 7 OaJlJIoB,

—  TeMmeparypHoe BozacicTeue ot -50 no +70 °C;

—  Ilpenen oruecroiikoctu — 0,75 u;

—  Xpanenue B TeueHuu S0 net npu u 10 300 et npu 3axoponenun PAO B
[13PO.

Pazpaborannbiii  koHTeliHep H3K ¢ wWcmons3oBaHWeM B KayecTBe
KOHCTPYKIMOHHOIO Marepuana OeToHa IIOTHOCTHIO 2.4-10° kr/mM® w TommuHol
creHkd 150 mm obecneunBaeT TpeOOBaHME PAIMALIMOHHON O€30MacHOCTH 2 M3B/4 Ha
MOBEPXHOCTH KOHTEWHEpA MNMpW pa3MelleHMM HHM3KOakTMBHBIX PAO 3 kiacca ¢
aKTHBHOCTEIO 10 107 BK/KT.

JUJIs1 OTIMCaHKs TPOLECCA PACIIPOCTPAHEHUS PAAUOHYKIIAIOB IPU 3aXOPOHEHHUH
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CHELMATUCTAMH PEANPUITANA Obli1a BEIOpaHAa MaTeMaTHyecKkasi MOJEb, OCHOBAHHAs
HA PCLIICHUM HECTAlMOHAPHOIO OJHOMEPHOrO  ypaBHEHHs AUPPy3un  ist
HEOMHOPOAHBIX cped. [uddy3nonHsle KO3PPUIMEHTHI SBIAIOTCS  KyCOYHO-
NOCTOSSHHBIMUA  (DYHKIMSIMU, TO €CThb COXPAHSAIOT IMOCTOSIHHBIE 3HAYCHHS BHYTPH

KQKJIOW CPEbI:

oc 9

aC
Ra—a(D—)—A-R-C(X,t), (2.1

ox

rae C(x, t) — KOHIEHTpaLys paJuoHyKInaa B mopoBoit Baare (bk/m?);

t — BpeMs XpaHeHus (ron);

X —KOOpAuHara (M), 0Cb X MEPNEHANKYJISPHA CTCHKE KOHTEMHEPA, HAYaJI0 KOOPAUHAT
COOTBETCTBYET BHYTPEHHEH MOBEPXHOCTH CTEHKH,

A — noctosiHHas pacnaja (1/ron);

D(x) — koo durmenT BHyTpeHHeH muddy3um (M>/roxn);

R(x) — ko3 pPuneHT 3a1€P>KKH.

Bce pacuetnl oneHok Oe3omacHocTH Juist KoHTelHepa H3K mpoBeneHbl ajist
B37Cs ¢ ynenbHo# akTuBHOCTEIO 4,25-10% BK/KT.

B kauecTtBe kpuTepus 0€30MaCHOCTH BBIOPAHO HEMPEBBILICHHE 3a MTPEACIaMU
KOHTEHHEPA BENHUMHBLL Y Byoz, uist ¥7Cs (1,1-10* Br/m?).

[Ipn oueHKE CKOPOCTH JEJIOKATW3alWy PAAUOHYKIMAOB M3 KOHTCHHEPOB
KOHCEPBATHBHO MPEINOIArajJoch, YTO BCE 3AMMTHBIC WHXCHEPHBIE Oapbephl, KPOME
KOHTEHHEPOB, pa3pylIcHbl, U paccMarpuBaiach AUQQPY3Us PaIUOHYKIHAOB 4Yepe3
CTCHKY KOHTEHHEPA M TEOJOTMYECKYK MOPOAY HEOTPAHMUYEHHOW MPOTHKEHHOCTH
(mecok ¢ Dygg = 10710 M?/c) [27].

[Tonyuennble  pe3yabTarel  [27] ommcanus  npouecca  auddy3uu
pamonykuaoB B creHkax H3K-150-1,511, nmpencraBneHHple Ha pHUCYHKE 2.2,

TOKA3BIBAIOT, YTO MCCHEyeMbIi KOHTelHED ¢ Dygg = 3+ 1071% M*/c obecneunBaet

BBINOJIHEHHE BEIOPAHHOTO KpuTepHs Oe3omacHocTd s °'Cs 1 Ha Hapy/KHOW CTEHKe

KOHTeﬁHepa LE3UHA HUKOI'JA HE IOCTUTHET KOHICHTPAlKMK YPOBHA BMCIIATCIILCTBA.
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HEAOCTATOYHONH 00pPa30BAHHOCTBHIO, TAK M HETATUBHBIM HMH(POPMALMOHHBIM (POHOM,
CKJIAJBIBAIOLIMMCS BOKPYI QTOMHOM SHEPreTHKM M3-3a KPYIHBIX MHLIUACHTOB WIIA
asapuii, MeBLIMX MecTO Ha npeanpudatusax JATLL K Hum, B nmepByro oyepean, MOXKHO
OTHECTH KaTacTpopuueckue COOBITHSA, MNPOMCXOoAuBIIME B YepHOOBIE M Ha
Oykycume. [locne mogoOHBIX COOBITHIA, MOAKPEIUICHHBIX YCTPAIIAOMIMMHA A MTOPOH
HE BIOJHE JOCTOBEPHBIMH JAHHBIMU €O CTOpOHBI CMM, y HaceneHus, BEpOSATHO,
(dopmupyeTcsi 6a3uc HENTYOOKUX U OOPBIBOYHBIX 3HAHWI, KOTOPBIM, B JATbHCHIIIEM
SBJIIETCS. OCHOBOM NMCKyCCHil M Oecell ¢ OKPYXKaroIuMHU. B KOHEYHOM HTOre 3TO
OPUBOJUT K PACHpOCTPAHEHHIO WH(pOpMaLUK, KOTOpas NPOBOLMPYET CTpax H
HACTOPOKEHHOE OTHOLLIEHUE JTIFOAEH.

Bo-Bropeix, npobiema HEAOCTATOYHOrO0 WH(OPMUPOBAHUS HACEJICHUS IO
BonpocaMm Oe3zonacHOCTH 3kcmyaranuu nyHkta [[3PO B ropome HoBoypanbcke
cyuiectByeT. HecmoTps Ha peryasipHyro padoty otaeneHust «HoBoypanbckoey
¢pumana «Cesepcknity HO PAO no nHpopMUpOBaHHIO HACENIEHUS, CTYAEHTHI ¢1a00
oceenomyieHbl 0 ¢QyHkumonupopanuu [ITI3PO. CnenoBarensHo, HeoOXoauma €I
OonblIas, TMOCTOSHHAs M KPOMOT/iHMBas padoTa MO MOBBILIEHUIO KYJbTYPHl M
WH(OPMUPOBAHHOCTH HACENEHHs B Bompocax OezonacHoro oOpamenns PAO.
Oco0eHHOe BHUMAHUE 31€Ch CAEAYET YACIITh 00Pa30BaHUIO0 MOJIOAOIO MOKOJIEHUS:
IIKOJIbHUKOB W CTYJIEHTOB. YMECTHO OyIET OTMETUTh, YTO MPOLEHT XOPOLIO
uH(popMupoBaHHbIX cTyAcHTOB HTH ypoBHA BeICIIEro 00pazoBaHus O MPEANPUITAN
HO PAO B 2 paza Oonbuie 0O CPaBHCHHUIO CO CTYACHTAMH CPEIHETO
npo(eCCHOHATTEHOTO 00pa30BaHMsI.

MO>HO TPEAIONIONKUTE, YTO 3AECH MOJOKUTENBHOE BIUSHUE OKA3bIBAET TO,
YTO HEKOTOPBIM CIELMATIBHOCTAM CTYJIECHTOB MHCTUTYTA YMTAETCA KYpC « OCHOBBI U
KyJIbTypa sACpHOA  O€30MacHOCTW», HEKOTOPHIE CTYACHTBI YYacTBYKOT B
oOmecTBeHHOM KOoHTposie aesitenbHoCcTH [TTI3PO nox arunoii OO0miecTBEHHOM majiarTh
HoBoypaneCkoro ropoackoro OKpyra, 4acTb CTYACHTOB IPUCYTCTBOBAIM Ha
CEMMHApax M BCTPEYaX, NPOBOIMMBIX € ywactueM skcrneproB HO PAO m AO

«YDXK».
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Abstract

This work 1s devoted to the study of the state and research of problems with
radioactive waste management (RAW). Particular attention is paid to the final isolation
of radioactive waste of the near-surface disposal of radioactive waste from the
Novouralsk department of the Seversky branch of the National Operator for
Radioactive Waste Management (NO RAQO) in Novouralsk, Sverdlovsk Region. The
study of the safety and environmental friendliness of technologies used at the enterprise
was made. The main research methods were the study of expert opinion, opinion polls
of the students of higher and secondary vocational education at Novouralsk
Technological Institute of the NRNU MEPhI in particular and the comparative analysis
of expert and public opinions. Recommendations for increasing the population's culture

in the use of nuclear technologies are proposed.
Al Introduction

Nuclear power today is one of the most promising sources of electric energy
for mankind, nuclear technologies are successfully used in medicine, engineering,
agriculture, scientific research. And in the future, it is nuclear energy that will open up
fundamentally new opportunities for the development of mankind [1].

A distinctive feature of nuclear power is that by using a relatively small amount
of fuel it is possible to produce a huge amount of energy [2]. However, as in any other
field of industry, the production of electricity entails the generation of man-made
waste. And in this case, most of them are radioactive, having radionuclides in them and
can not be destroyed or buried safely. Therefore, this kind of waste requires special
treatment, which will ensure the safety of human health and minimize the impact of
ionizing radiation on the environment.

But along with all the benefits of using the energy of the atom, there are some
disadvantages associated primarily with: non-proliferation of nuclear materials;
ensuring physical, operational and environmental safety; management of radioactive

waste, both in the process of formation and at the stage of final disposal.
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It should be noted that in addition to radioactive waste (RW), there are other
equally dangerous and toxic waste, which is also followed by a policy of safe
management. According to some estimates, the annual volume of RW produced
worldwide 1s approximately 0.5% of all industrial waste [1]. Approximately 97% of
this amount is classified as low-level waste (NW) or medium-level waste (AW). There
are no particular difficulties in handling such wastes or further disposal. The amount
of highly active waste (HAO) produced in the production of nuclear fuel is small. With
11% of the world's electricity, nuclear power plants produce about 34,000 m3 of
WANO annually. A distinctive feature of RAO 1is that their level of danger will
decrease over time until they become completely safe [3].

The safe management of radioactive waste and spent nuclear fuel (SNF) is
certainly relevant for Russia, as well as for those foreign countries that develop nuclear
power, use radioactive sources for scientific purposes, in technology, medicine and
agriculture [3].

The establishment and development of a system for the safe management of
radioactive waste, safe for humans and the environment, is an important public task,
the solution of which is based on an integrated approach, in — depth and comprehensive
analysis and consideration of the legal, regulatory, scientific, technical, technological,
methodological, social and political aspects.

In this article, the main subject of the study is the safety and environmental
friendliness of the approaches used in the final isolation (disposal) of radioactive waste.
The comparative analysis of expert and public opinion concerning the use of nuclear
technologies was chosen as the main research method. The main aim of research was
to find out whether the technologies used at the near-surface radioactive waste disposal
site of the Novouralsk department of the Seversky branch of NO RAO in Novouralsk,

Sverdlovsk Region, were safe and environmentally friendly
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A2 Normative and legal framework

A2.1 Basic legislation and main regulations

Activities in the area of SNF management, radioactive waste treatment and
decommissioning are regulated by a set of legal documents, including federal laws,
decrees of the President of the Russian Federation and the Government of Russian
Federation, federal regulations and other relevant departments

The fundamental legal documents [4,5]:

—  Federal Law "On the Use of Atomic Energy" dated 21.11.1995 Ne 170-
FZ.

—  Federal Law "On Radioactive Waste and Amendments in a separate
legislative acts of the Russian Federation" of 11.11.2011 Ne 190-FZ.

—  Federal Law "On ratification of the Joint Convention on the Safety of
Spent Nuclear Fuel management and the Safety of Radioactive Waste treatment” of
04.11.2005, Ne 139-FZ.

—  Federal Law "On Environmental Safety" of 10.01.2002 Ne 7-FZ.

—  Federal Law "On Subsoil" 0£21.02.1992 Ne 2395-1.

—  Federal Law "On Radiation Safety of the population" of 09.01.1996, No
3-FZ.

—  Federal Law "On Sanitary and Epidemiological Welfare of the
population" 0f 30.03.1999 Ne 52FZ.

—  Federal Law "Water Code of the Russian Federation" of 19.06.2007 Ne
74-FZ.

—  Federal Law of "The State Atomic Energy Corporation" Rosatom "of
01.12.2007, Ne 317-FZ.

A2.2 Principal regulations (rules) General regulations
—  Norms of radiation safety HP5-99/2009

—  Main sanitary rules of radiation safety assurance OCITIOPE-99/2010
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—  Sanitary rules of radioactive wastes treatment CITOPO-2002

A2.3 Rules/regulations related to specific activities Specific Regulations

According to the federal law on radioactive waste treatment into the system of
RW classification there has been introduced a new concept - "Special RW". This
category refers to radioactive wastes, for which the risks associated with radiation
exposure, other risks, as well as costs associated with the recovery of RW from the
storage facility, subsequent treatment, including disposal prevail over the risks and
costs associated with the disposal of such radioactive wastes in their location . In
particular, special RW may refer to sediments in LRW ponds generated as a result of
protection programs at radiochemical plants [5].

Rules specifying the attribution of RW to the category of "special” and specific

features of such RW treatment are currently under development.

A2.4 Normative and regulatory documents

—  Safety precautions for management of radioactive waste at nuclear power
plants NP-002-04

—  Collecting, processing, storage and conditioning of liquid radioactive
waste. Safety requirements of NP-019-2000.

—  Collecting, processing, storage and conditioning of solid radioactive
waste. Safety requirements of NP-020-2000.

—  Treatment of gaseous radioactive waste. Safety requirements of NP-021-
2000.

—  Safety regulations for temporary storage of radioactive wastes that are
formed during mining, processing and use of minerals NP-052-04.

—  Disposal of radioactive wastes. Principles, criteria and essential safety
requirements NP-055-04.

—  Safety during management of radioactive wastes. General provisions NP-
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058-04.

—  Near Surface Disposal of Radioactive Waste. Safety requirements NP-
069-06.

—  Requirements for the quality assurance program on radioactive wastes
RB-003-98.

— About the Criteria of liquid, solid and gaseous waste attribution to
radioactive wastes, criteria of radioactive waste attribution to specific radioactive
wastes and criteria for classification of removable radioactive wastes. The Russian

Federation Government Decree of October 19, 2012 Ne 1069

A2.5 Licensing procedures

—  Federal Law "On Environmental Impact Assessment” of 23.11.1995 No
174-FZ.

—  Federal Law "On licensing of certain types of activities" of 08.08.2001 Ne
128-FZ

— Instruction in the Review statement and documents submitted to obtain a
license to operate in the field of nuclear energy by the central office of the Federal

Service for Environmental, Technological and Nuclear Supervision RD-03-08-2004.

A2.6 Information and Participation of the Public

Federal Law “On the use of Atomic Energy” guarantees the rights of public
organizations (associations) and citizens to be informed and participate in policy-
making in the field of nuclear energy (Article 13-14).

Licenses for activities related to SNF, RW management and decommissioning

are issued only after approval of safety of the declared activities at public hearing,
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A3 Waste management strategy and current practice

A3.1 Waste classification

Russian RW classification i1s based on the provisions of the Federal Law of
11.11.2011 Ne 190 -FZ "On Radioactive Waste and Amendments to Certain Legislative
Acts of the Russian Federation" and Decree of the Government of the Russian
Federation of 19.10.2012 Ne 1069 "On criteria of solid, liquid and gaseous waste
attribution to radioactive waste , the criteria of radioactive wastes attribution to special
radioactive wastes and to disposed radioactive wastes, and classification criteria for
disposal of radioactive wastes" [5].

Classification system takes into account both characteristics of radioactive
wastes, and aspects of their subsequent disposal. Suggestions have been made for
further development of the Russian classification system in the direction of RW
synchronization with similar foreign documents and IAEA recommendations.

Solid, liquid and gaseous wastes containing radionuclides, except for waste
generated during the implementation of activities not connected with the use of nuclear
energy for mining and processing of minerals and organic materials with a high content
of natural radionuclides belong to RW class if the sum of ratios specific (for solid and
liquid waste) or volume (for gaseous waste) activities of radionuclides in the waste to
their limit values shown in the above-mentioned Decree of the Government of the
Russian Federation of 19.10.2012, Ne1069, exceeds 1 [5].

In case of impossibility to determine the amount of relations between specific
activities of radionuclides in the waste to the above limits of solid waste containing
radionuclides, except for the wastes generated during the implementation of activities
not related to the use of nuclear energy - mining and processing of minerals and an
organic materials with a high content of natural radionuclides belong to RW class if
specific activity of the radionuclides in the waste exceeds:

— 1 Bqg/g — for alpha-nuclides;

— 100 Bq/g — for beta nuclides.

In case it 1s impossible to determine the amount of relations between specific
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activities of radionuclides in the wastes specified in the annex to the present document
their limit liquid waste containing radionuclides , except for waste generated during
activities not related to the use of nuclear energy — such as mining and processing of
minerals and organic materials with a high content of natural radionuclides belong to
radioactive wastes in case specific activity of radionuclides in the waste 1s more than:

— 0,05 Bg/g — for alpha-nuclides;

— 0,5 Bg/g — for beta nuclides.

Solid and liquid wastes generated during the implementation of activities not
related to the use of nuclear energy such as mining and processing of minerals and
organic materials with high content of natural radionuclides are attributed to RW based
on calculation using formulas that take into account specific activity of radium-226,
thorium-232 and potassium-40 [5].

According to the federal law on radioactive waste management radioactive
waste can be classified in the category of "Disposed RW" and "Special RAO" with

regard to the subsequent management.

A3.2 Disposed radioactive wastes

To the class of removable RW there belong RW for which the risks associated
with radiation exposure, other risks, as well as costs associated with the recovery of
RW from RW storage facility, followed by proper treatment, including disposal, do not
exceed the risks and costs associated with disposal of radioactive waste in their
location.

Disposed RW can be classified by the following features [5]:

— depending on the half-life of the radionuclides contained in RW: long-life
radioactive waste and short-life radioactive waste.

— depending on the specific activity: high-level radioactive waste (HLW) ,
intermediate-level radioactive waste (ILW) , low-level radioactive waste (LLW) , very
low-level radioactive waste (VLLW).

— depending on the state of aggregation: liquid radioactive waste (LRW),
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solid radioactive waste (SRW) , gaseous radioactive waste (GRW).

— depending on the content of nuclear materials: RW containing nuclear
materials, radioactive waste not containing nuclear material.

—  spent sealed sources of ionizing radiation (SIR);

—  RW generated during extraction and processing of minerals and organic
materials with an increased content of natural radionuclides.

Table 1 shows the specific activity values for each category of radioactive
waste [4,5].
Table 1 — Classification of solid RW by specific activity

Specific activity of RW, Bqg/g
Category of Alpha-nuclides Transuranium
RW Beta-nuclides (including Tritium
. elements
transuranium)
Solid RW
VLLW <103 < 10? < 10! <10’
LLW 10° - 10* 102 -10° 10! — 102 107 - 108
Middle LRW 10* - 107 10° - 10° 102-10° 10% — 10!
HLW > 107 > 10° > 10° > 10!
Liquid RW
LLW <10° <10? <10 <10*
Middle LRW 10° — 107 10% - 10° 10! - 10° 10* - 108
HLW > 107 > 10° > 10° > 108

Classification system considers both characteristics of RW as well as aspects
of its further disposal.
Further in Table 2, a description of each of the six classes of radioactive waste

taken in the Russian Federation is presented [5].
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Table 2 — Classification of disposed RW in relation to the methods of its further

disposal
Class State o.f Type of RW M?thOd of
aggregation disposal
Solid or liquid solidified HLW with high heat
containing radionuclides with the following Disposal in points
specific activities: of deep disposal of
: Solid —  Tritium -> 10" Bq/g preconditioned
— By beta-emitters (except for tritium) > 107 radioactive wastes
Bq/g to reduce its heat
—  Alpha emitters (excluding TRU) -> 10 Bq/g release.
—  For transuranic nuclides -> 10° Bq/g
Solid or liquid solidified HLW and spent sealed
sources of ionizing radiation containing
radionuclides with the following specific activities:
—  Tritium -> 10" Bqg/g
— By beta- emitters ( except for tritium ) -> 107
Bq/g
—  Alpha emitters (excluding TRU ) > 10° Bq/g
For transuranic nuclides -> 10° Bq/g Disposal in points
Sohd long-life ILW containing radionuclides with | of deep disposal of
half-lives of more than 30 years and a specific | nonpreconditioned
2 Solid activity : radioactive waste
— from 10% to 10! Bq/ g - for tritium radioactive | without in order to
waste; reduce its heat
— from 10*to 10’ Bq / g - for RW containing exposure.
beta- emitting radionuclides (except for trittum
);
— from 10° to 10° Bq / g - for radioactive waste
containing alpha emitting radionuclides
(except transuranic );
— from 10%to 10° Bq/ g - for RW containing
transuranic radionuclides
Solid ILW containing radionuclides with a specific
activity:
— from 108 to 10! Bq/g - for tritium radioactive
waste;
— from 10*to 107 Bq/g - for RW containing beta- | Disposal in points
emitting radionuclides (except for tritium);, of subsurface
— from 10° to 10° Bq/g - for radioactive waste disposal of
3 Solid containing alpha-emi‘tting radionuclides nonprecqnditioned
(except for transuranic); radioactive waste
— from 102 to 10° Bq/g - for RW containing to be placed at the
transuranic radionuclides; depth of 100
Solid long-lived LLW containing radionuclides meters.
with half-lives of more than 30 years and a specific
activity:
— from 107 to 10® Bq/g - for tritium radioactive
waste;
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Table 2 continuation

Class

State of
aggregation

Type of RW

Method of
disposal

— from 10° to 10* Bq/g - for RW containing beta-
emitting radionuclides (except for tritium);,

— from 102 to 10° Bq/g - for radioactive waste
containing alpha-emitting radionuclides
(except for transuranic);

— from 10! to 10? Bg/g - for RW containing
transuranic radionuclides.

Solid

Solid long-life LLW containing radionuclides with

specific activity :

— from 107 to 10® Bq/g - for tritium radioactive
waste;,

— from 10° to 10* Bq/g - for RW containing beta
-emitting radionuclides (except for tritium );

— from 107 to 10° Bq/g - for radioactive waste
containing alpha emitting radionuclides
(except transuranic );

— from 10! to 10% Bq/g - for RW containing
transuranic radionuclides.

Very low-level solid radioactive waste containing

radionuclides specific activity :

— to 107 Bg/g - for tritium radioactive waste;

— to 10 Bg/g - for RW containing beta -emitting
radionuclides (except for tritium);

— to 10> Bg/g - for RW containing alpha-emitting
radionuclides (except for transuranic);

— to 10! Bg/g - for RW containing transuranic
radionuclides.

Near surface
disposal at the
same level with
ground surface

Liquid

Liquid ILW containing radionuclides with specific

activity:

— from 10 to 10® Bg/g - for tritium radioactive
waste;,

— from 10° to 10® Bq/g - for RW containing beta
-emitting radionuclides (except tritium );

— from 107 to 10° Bq/g - for radioactive waste
containing alpha emitting radionuclides
(except transuranic );

— from 10! to 10° Bq/g - for RW containing
transuranic radionuclides.

Liquid LLW containing radionuclides specific

active- Stew :

— to 10* Bg/g - for tritium radioactive waste;

— to 10° Bq/g - for RW containing beta -emitting
radionuclides (except trittum);

— to 10% Bq/g - for RW containing alpha-emitting
radionuclides (except transuranic);

— to 10! Bg/g - for RW containing transuranic
radionuclides.

Disposal in points
of deep disposal of
liquid radioactive
waste, constructed
and operated as for
the day of
validation of the
Federal Law on
Radioactive wastes
treatment.
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Table 2 continuation

Class State o.f Type of RW M?thOd of
aggregation disposal

RW generated during mining and processing of | . . .
. . . . Disposal in points
uranium ores, as well as during the implementation
. . of subsurface
6 of activities not related to the use of atomic energy di L of
while mining and processing minerals and organic Sposa’
. . . nonpreconditioned
materials with a high content of natural S
radioactive waste

radionuclides.

A3.3 Specific radioactive wastes

The category of "Special RW" include RW, for which the risks associated with
radiation exposure, other risks, as well as costs associated with the recovery of RW
from RW storage facility, followed by proper treatment, including disposal, prevail
over the risks and costs associated with the disposal of radioactive wastes in their
location.

The Federal law on radioactive waste management characterizes the "Special
RW" as follows:

"Special RW include RW formed as a result of the state armament program and
state defence order, the use of nuclear weapons for peaceful purposes or as a result of
nuclear and (or) radiation accident at a nuclear facility, LRW placed in surface
reservoirs — storages with total capacity of more than 25,000 cubic meters,
commissioned before validation of the Federal Law on treatment of radioactive wastes
and sediments, as well as sediments in such storage ponds that meet the following
criteria [5]:

—  calculated in accordance with the federal rules and regulations, as well as
sanitary rules in the field of radiation safety collective effective dose for the entire
period of the potential hazard of radioactive waste and the risk of potential exposure
associated with the removal of radioactive waste exceeds the collective effective dose
for the entire period of the potential hazards and the risk of potential exposure
associated with the disposal of radioactive waste in their location;

—  costs associated with the disposal of radioactive wastes (including the
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costs of their extraction, processing, conditioning, transportation to the point of
disposal and disposal) exceed the total amount of possible harm to the environment in
case of disposal of radioactive waste in their location and the cost of disposal of
radioactive waste in place their location (including the cost of transition point of
storage of radioactive waste at the point of disposal of non-preconditioned radioactive
waste, its operation and closure, as well as costs of safety assurance during the period
of the potential hazard coming from RW);

—  point of storage of radioactive waste and sanitary protection zone located
outside the boundaries of settlements, protected areas, coastal protection lines and
water protection zones of water bodies, and other security protection zones established

in accordance with the legislation of the Russian Federation™.

A3.4 Strategy in the field of radioactive wastes management

A3.4.1 Spent nuclear fuel

Currently 1n Russia there are implemented all stages of the nuclear fuel cycle -
from mining and enrichment of uranium ore to reprocessing of SNF with extraction of
uranium used repeatedly.

Strategy for further development of the Russian nuclear industry is aimed at
the closure of the nuclear fuel cycle both for uranium and plutonium based on nuclear
power plants with fast neutron reactors.

In view of the above, Russia's national policy in the field of SNF management
1s based on the notion that SNF 1s not RW, 1s recyclable and 1s subject to return to the
nuclear fuel cycle of the recovered nuclear materials [5].

As a result of reprocessing of SNF for nuclear weapon materials at
Manufacturing group "Mayak", Siberian chemical combine and Mining chemical

combine there were formed significant amounts of liquid
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A3.4.2 High- Level Radioactive Wastes

Hhigh-level wastes (HLW) stored in special containers with the provision of
the necessary safety measures (RW of "nuclear legacy”™).

At the moment due to the halt in activity of radiochemical plants of defensive
purpose liquid HLW are generated only at MG "Mayak", where since 1979 there is
operated radiochemical plant RT-1 for reprocessing SNF from VVER-440, BN-600,
research reactors, as well as naval reactors and atomic icebreaker fleet. Recovered
highly enriched uranium is then used in the manufacture of fresh fuel for nuclear power
plants with RBMK reactors [5].

All liquid HLW generated at RT-1 plant "Mayak" and part of the accumulated
liquid HLW of "nuclear legacy" are solidified by a vitrification method at installation
with ceramic melter with the capacity up to 500 1/ h for initial LRW.

For nearly 25 years of existence, the vitrification plant "Mayak" solidified
about 30 thousand cubic meters of liquid HLW and embodied in aluminophosphate
glass more than 600 million curies of activity. Vitrified RW are placed in special
canisters and stored at "Mayak" until creation of geological disposal facilities [5].

In 2015 there will start operation of a new vitrification installation EP-500/5
instead of the expired EP-500/4. The technology is Experimentaled on the use of the
induction melter "cold crucible" that will vitrify accumulated HLW with complex

composition.

A3.4.3 Low and Intermediate-Level Radioactive Waste

For a long time nuclear fuel cycle technology was mainly used for defence
purposes to obtain weapons-grade uranium and plutonium at three reprocessing plants
in USSR - "Mayak", MCC and SCC . The main requirement for waste management
system at that time was their isolation , which used a simplified design engineering
structures (SRW) and specially equipped storage reservoirs (LRW). Currently, these

systems do not meet modern requirements , thus works are conducted on transition to
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modern technologies of RW treatment, as well as well as transfer of the accumulated
wastes to safe condition (RW of "nuclear legacy") [5].

After detailed geological studies at SCC and GCC technology has been applied
for underground disposal of liquid radioactive waste of low and intermediate level by
injection into isolated aquifers located at a depth of 180-500 m in the rocks.
Underground landfills for the disposal of liquid radioactive waste are equipped with
observation wells for continuous monitoring of the radiation. Within only 40 years of
landfills operation there were i1solated about 58 million cubic meters of LRW [5]. It is
expected to continue underground disposal of liquid radioactive waste for some more
time to create complexes of radioactive waste management based on modemn
technologies.

System of low and intermediate level LRW treatment at MG "Mayak" is based
on isolating them in special open type storage ponds, located at the site of the combine.
In 2015, there will be started operation of cementation centre for intermediate-level
liquid radioactive waste, which will allow to decommission, and then conserve the
most potentially dangerous radiation reservoir storage Karachai (B-9), the total activity
in which according to estimates is above 100 million Curie [5].

Currently RW of low and intermediate radioactive level from nuclear power
plants are processed and are stored at NPP sites.

Design solutions for RW treatment at NPPs recently constructed ensure RW
conditioning, containerization and temporary storage in engineering constructions on
the territory of NPP to transfer for disposal to the national operator on RW
management.

At nuclear power plants built before the 70th of the last century, conditioning
of SRW and solidification of LRW concentrates was supposed to be done during the
plant decommissioning. For this reason, a number of nuclear power plants accumulated
radioactive waste requiring processing to reduce the amount and transfer into the form
which is safe for storage. In this regard, the work was carried out to extract the
accumulated SRW followed by their selection and processing by the methods of

compaction and combustion; activities are done on supplying the plants with the full
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set of equipment required for conditioning of RW [5].

Accumulated residues from evaporation of the source LRW NPP are assumed
to be recycled by technology based on selective sorption of radionuclides with a final
product of this procedure being the containers with radioactive cement compound
directed to waste facilities, and non-radioactive saline melt. First time the technology
has been experimented and implemented at Kola NPP. The advantage of this
technology is a significant decrease in the volume of conditioned radioactive wastes
sent for disposal.

RW of low and medium activity levels generated as a result of the use of
radioactive substances and nuclear materials in science, medicine and industry are
directed to specialized institutions - FSUE " RosRAO " and FSUE "Radon" for
conditioning and storage before transfer for disposal of the national operator on RW
management [5].

LRW with low level of activity from the Research Institute of Atomic Reactors
(RIAR) are injected into aquifers to a depth of 1130-1550 m similar to the method of
the underground injection used at SCC and GCC. According to the data as for 2012
there have been buried 6.6 cubic meters of LRW.

One of the most important technical challenges in the coming years is supply
of the enterprises with a complete set of equipment for RW conditioning, which also
includes several nuclear power plants with SRW and LRW treatment facilities being
under construction.

The unsolved problem for today is creation of regional storage facilities and
disposal of radioactive wastes due to which RW storages are still arranged at industrial
sites of NPPs. The absence of such facilities also prevents large-scale activities on

decommissioning [5].
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Ipuiaoxenue B

(CIpaBOYHOE)

Tabmuna B — Knaccudukanus MAI'ATO B otHotiennn PAO

KOHTPOJIFO OTXOAbI

Kareropus XapakTepucTuka Cnoco0 3ax0poHeHus
PanmoaktuBHbele BemecTBa, KoTopsle | Her PaTUOTIOT MUECKUX
Henoanesxaiue OTBEYAIOT KPUTEPUSM BBIBEACHUS W3 | OTPAaHUYEHHMI

chepbl pPeryJUpOBAHUS, W3BSITHS WU
UCKIIFOUECHHIO

PAO, xortopeie wmoryr xpaHutbcs c | [locne BeBeneHus: us chepsl
LEeNbI0  CHIDKEHUS aKTHBHOCTH IO | PEryJHPOBAHUS
ypOBHEH  BBIBEACHUS B  Te4YeHUe | 6€30macHOCTH —
OTPAaHUYEHHOr0 TEPHOAAa BPEMEHH (IO | HEKOHTPOJIHPYEMOe
Ouens HECKOJIBKUX JIET) C  TIOCJIEAYIOIINM | 3aXOpPOHEHHE,
KOPOTKOKHByuyie | BPIBCACHAEM 13 cepsL UCTIOJIB30BaHUE UM cOPOC
PAO (OKAO) K oroit rpynne orHocarcas PAO,
cofieprkaliue B OCHOBHOM
PaTUOHYKJINABI C HEOOIBIIUM MEPUOIOM
noyiypacnana (4acTo HCIONb3yeMble B
HCCJIENIOBATEIbCKUX
U MEIUIMHCKUX LIEJISIX)
PAO, ve ynosnerBopsiroIue KpUTepusiM | 3aXOpOHEHHE B  HA3EMHBIX
BBIBEZICHHS, HO JJII KOTOPbIX HE | XpPAaHWINIIAX YIPOLIEHHOTO
Ouenb Tpedyercst BBICOKOTO ypoBHA | (IIOJUTOHBI)
HU3KOAKTHBHLIC JOKaJM3alMu ¥ HM30JSIIMH  (Harmpumep,
PAO (OHAO) OeToH, mebeHb, TPYHT
U CTPOUTENbHBIE MaTEPUATIBI C OUEHb
HU3KOH yIIeNbHON aKTHUBHOCTBIO)
PAO, yAenbHast aKTUBHOCTb | 3aXOpOHEHUE B
PamUOHYKJIUAOB B  KOTOPBIX  BBILIE | MPUIIOBEPXHOCTHBIX
HuskoaktuBHbIC YpOBHEN BBIBENECHUA, HO C | XpaHMIMINAX Ha riyOuHE A0
PAO (HAO) OTpaHUYEHHBIM KOJIMYECTBOM | HECKOJIbKHX JECSITKOB
JOJTOXKUBYILITUX PATHOHYKIHIOB METPOB
PAO, 7151 KOTOPBIX U3-3a HAJIMYMS B HUX | 3aXOpOHEHUE B
JOJTOKUBYLITUX PaTUOHYKJIUIOB | MPUIIOBEPXHOCTHBIX
Tpebyercst Ooyiee BBICOKHMI ypPOBEHb | XpaHUJIUINAX HA TIyOWHE 1O
JOKAJM3alMM M M3O0JILMH, YeM TMPH | HECKOJIbKHX TECATKOB
MPUTTOBEPXHOCTHOM 3aXOPOHEHHH. METPOB
Jna Hexkotopeix PAO naHHON rpymnmbl
CpenHeakTnBHblE | TpeOyeTcs yueT UX TETUIOBBIIETICHUS IPU
PAO (CAO) UX XPaHEHUH U 3aXOPOHEHUU.

B oty rpynny Brxmouar PAO,
coiepIKaliue JOJTOXKUBYLIUE
pPagUOHYKJINABI B YaCTHOCTH, aibda-
HU3JTy4arOIne. Hx MOTEHUHUANbHAS
OMAaCHOCTb COXpaHseTCs B Te4YeHHe
JUIUTEIBHOTO nepuosa BpEMEHH,

IIPEBBILIAIOIIEr0 CPOK, YCTAHOBJIEHHOMN
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[Tponomkenue Tadaunel B

PamUOHYKJIUAOB, YTO MPHUBOAUT K
3HAYUTEJIPHOMY TETUJIOBBIIEICHUIO, HIIH
coieprKalIie 3HAYUTEIbHOE KOJIUIECTBO
JOJTOKUBYLITUX HYKJIUJIOB
(orpabdotannoe simepHoe Torumeo OAT,
octekyioBanHble PAQO, nosny4yenHslie npu
nepepadorke OAT u 1p.)

Kareropus XapakTepucTuka Cnoco0 3ax0poHeHus
IUIl TIPUTIOBEPXHOCTHOTO 3aXOPOHEHHS
IUTUTENbHOCTH BEIOMCTBEHHOTO
KOHTPOJIS
BreicokoaktuBHele | PAO,  comepikamue — 3HauMTeNbHOE | 3aXOpOHEHHE B CTaOMIBHBIX
PAO (BAO) KOJIMYECTBO BBICOKOAKTUBHBIX | MITYOOKHUX reOJIOTUIECKHUX

dopManusax Ha  CIyOUHE
HECKOJIBKO COTE€H METPOB
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Tabmmma I' — SWOT-ananmus

Hpuiaoxenne I

(CIpaBOYHOE)

CuibHbIe CTOPOHBI HAY4YHO-
HCCJIEA0BATENbCKOr0
NMPOEKTAa

Cnalble CTOPOHBI HAYYHO-
HCCJIEA0BATEbCKOr0 MPOEeKTAa

C1. AxTyanpHOCTb BBIOpaHHOMN

TEMBI,
C2. Hanuume mnpocTtoro u
3¢ pexTrBHOrO 0O0OPYAOBAHNS,
C3. Hamnume Or0mKEeTHOTO
(uHAHCUPOBAHUS,

C4. Co3pganne OnaronpusTHON
cpensl 1A 3¢ deKTUBHON
padoTsr;

CS5. YHukanpHast nHQOpMALHS,
ucrionb3yemas B
(MHTEPBBIO, COII. OIPOC)

pabore

Cal. OtcyTcTBUE NMpaKTUYECKON
paboThI WIH MOCEIEHUS
00BEKTA,

Cn2. HeoOxoquMocCTH HU3ydeHue
OJTHOTO THITa MaTepHajia Ha ABYX
Pa3HBIX S3BIKAX;

Cn3. OxBar TONBKO OJHOU
COLIMAIbHOU IPYIIIbI npu
NPOBENECHUN aHKETUPOBAHMUSI.

CuibHBIE CTOPOHBI H

Caabblie CTOPOHBI U

HCTIONIb30BAHUS

aToMma,

B2. IIposenenue
MyOJIMIHBIX BCTpeY

CTyIEHTOB C HacelieHHeM
ropoza (B hopme

sHepruu | MUOH;

Bo3moxHOCTH
BO3MOKHOCTH BO3MO’KHOCTH
BI. HUcnons3oBanune | CunbHble CTOPOHBI  KpaiiHe | M3 pe3ynbTaToB aHamv3a BUAHO,
UHPPACTPYKTYPBI HTHU | spdextuBHO  BiusFOT 4TO BO3MOXKHOCTH
HUAY MH®U B kauecTBe | BO3MOKHOCTD CO3/1aHUs | MOJOXKUTENIBHO  BIUSKOT  HA
Oa3mI TUTST co3nanus | HH(QOPMAIIMOHHOTO IIeHTpa MO | clabble  CTOPOHBI  TMPOEKTA,
WH(POPMALIMOHHOTO ILIEHTpPa | BOIPOCaM WCIIONBb30BAHUS | IOCKOJIBKY CO37aHUsA
o Borpocam | sueprun aroma 8 HTU HUAY | unpopmaunonHoro LIEHTPA,

MIPOBEICHUE PETYJIAPHBIX BCTPEU
C  HaceJeHHEM, a  TaKke
opraHu3anusi J>KCKYpCUH s
HKEJTAIOLIUX MOTYT
3aUHTEPECOBATb W MPOSCHUTH
BKHYIO HHQOPMALHIO JISI

Yrpo3bl

MPe3eHTAaINiA) TI0 BOIPOCaMm, Pa3HbIX  COLMAIBHBIX  TPYIIII
CBSI3aHHBIM c ropona.
IESITEIbHOCTBIO OI'VII
«HO PAO»;
B3. Opranuzanus
SKCKYPCHUM IJIsl JKUTENEH T.
HoBoypasnbcka Ha MyHKT
I13PO.
Caabwbie

CuibHbBIE CTOPOHBI U YIPO3bI

CTOPOHBI H YIPO3BI

VY'1.He3zanHTepecoBaHHOCTD

norpeduTenei

AHanu3 CUJIBHBIX CTOPOH U
MOTEHLUAJbHBIX yrpo3s
IIPOEKT K | BbIIIEYKA3aHHbIE
pe3yJbTaTaM UCCIEIOBAHUS, | CTOPOHBI

IMOKAa3bIBAET,

CHUJIBHBIC
HpOeKTa MOFYT B
OCTATOYHOU CTEIIeHU

Cnabble CTOPOHBI M YIPO3BI
OaHHOTO  MPOEKTa  MOXKHO
HUBEJIMPOBaTh B  OyayLIHX
NpOEKTax, MOCPEACTBOM OXBaTa
OonbLIeH ayTUTOPHH, & TAKXKe
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[Tponomxenne Tabmmua I°

PEKOMEHJALUI POEKTa MO
SKOHOMMUYECKUM WU
BHYTPEHHUM COOOPaKEHUSIM.

CuibHBIE CTOPOHBI H Caalbie
Yrpo3bl
YIpo3bl CTOPOHBI H YIPO3BI
VY2. HeBO3MOXHOCTD YMEHBUIUTD IIPOLEHT YyIPO3 MPsIMOTO B3aUMOJEUCTBUS C
BBITIOJIHEHUS! IPEJIO’KEHHBIX HCCJIEIOBAHUS NOTPEOUTENSIMH MTPOEKTA.
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Hpuiaoxenue /1

(CIpaBOYHOE)

Tabnmuua /| — JInHeiHbIil rpaduk BBIMOTHEHHS BCEX pa0dOT U1 MArMCTPaHTa

YacoBas 3apaboTHas
HUcnonnurenn TapupHas nara,
craBka, py6/dac | 3ocy M PYO.

Jtan TpyaoémkocTn,
NPOeKTHPOBAHUS qac

Pazpabotka u
yTBEPKAEHUE
TEXHUYECKOI 0
3a/1aHus

Hsyuenne
poOIeMbl u
nonoop
JUTEpaTypbl
Kanennapuoe
MJIAHUPOBAHKE 48 MaructpaHnT 18,3 878,4
pabor

O630p
3apyOeKHOM u
OTE€YECTBEHHOU
JUTEpaTypbl

o TeMe
HCCJIEJOBAHMUSI
IIposenenue
UHTEPBBIO C
3KCIEePTOM
ATOMHOM OTpaciu
IIposenenue
COLIMOJIOTMYECKOT0
orpoca cpenu
y4dalueuncs 48 MaructpaHnT 18,3 878,4
MOJIOZIEKHU

HTU HUAY
MU OU
ObpaboTka u
aHaN3
PE3yJIbTaTOB
HCCJIEIOBAHMUSI

6 MaructpasT 18,3 109.8

126 MaructpaHnT 18,3 2305,8

90 MaructpaHnT 18,3 1647

12 MaructpaHnT 18,3 219,6

54 MaructpanT 18,3 988,2

DopMyIMpoOBaHUE
BBIBOIOB U 24 Maructpast 18,3 4392
pPEKOMeHAALNI

Cocrasnenue
MOSICHUTEJIbHOU 36 MaructpaHnT 18,3 658,8
3aIUCKU

IIpoBepka paboTbl
Ha

COOTBETCTBUE
I'OCTy

18 MaructpaHnT 18,3 329,4
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[Tponomxenne Tabimna /1

9 T .. Yacosas 3apaboTHas

I poeKT;:)l:BaHnﬂ pyno:rcKOCTb’ HcnonHuren TapudHas njiara,
cTaBKa, py6/4ac | 3ocy M PYO.

Odopmnenue
NPE3CHTALII H 78 MaructpanT 18,3 1427.4
MOJrOTOBKA K
3aIuTe
Hroro 0882
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Hpuioxenune E

(CIpaBOYHOE)

Tabmuna E — Kpurepun npuemiiemoctn 1uist 3axoponenust PAO 3 knacca

Hopmupyemblil noka3arejb

| IlpenenbHO AOMYCTHMOE 3HAYEHHE

TpeGoBaHusi K pATHOAKTHBHOMY COAEPKHUMOMY

[IpenenbHas (MakCUMaJIbHAS) YISTbHAS
AKTHBHOCTB PAJIMOHYKJIHIOB

- Oerta (ramma)-u3JIydaroinye paguoHy KIHIbI
- anb(a-u3ayyaromye paTuioHyKIHIbI

- TPaHCYPAHOBbIE PATHOHYKIIHIBI

no 1,0x10'° Bx/r
1o 1,0x10% Bx/r
no 1,0x10° Bx/r

VnenbHass aKTUBHOCTD
ramMma- U3Jy4ariux paguoHyKIHI0B B!
H3K-150-1,5I1

OCHOBHBIX  OeTa-,

137Cs — 6,0x10® Br/xr,
134Cs — 5,0x107 Br/xr,
9Sr — 10® Br/xr;

Co — 10® Br/kr;

3H - 1,5%108 Br/kr;
3N;i - 1,5%107 Br/kr;
>Mn - 1,5x10% Br/kr;
9INDb - 1,5%10% Br/kr

MakcumanabHas yaenabHas aKTUBHOCTB | 1°/Cs - 2.35%10° BK/kT;,

OTHENBHBIX OeTa-, ramma- usaydaromux | P*Cs - 7,71x10® Br/kr,

PAaIVOHYKIUAOB npu MOHOHYKJINTHOM Co - 2,87x10% Br/kr;

coctase orxon0B B: H3K-150-1,511 >*Mn - 1,23x10° Br/kr

Honyctumass cymMmapHas akTUBHOCTh B | [IpenenbHas yIeNbHas aKTUBHOCTh

ynakoske PAO PAaIMOHYKJIUIOB B  VIIAKOBKE HE  JIOJKHA
MPEBBIIIATh 3HAYEHU, YCTaHOBJIEHHBIX

cepTU(pUKATOM Ha KOHTEMHEpBbI, Ha OCHOBaHHUH
KOTOPBIX TMOATOTOBJICHBI TIOCTYIIAOIIHUE  Ha
3axopoHeHue ynakosku PAO

Tpebosanus k ynakopkam PAQO

MoIHOCTh IOrIOIMEHHON O03bI HA
nosepxHocTy ynakosku PAO

He 6onee 2mI'p/u (ne 6onee 10 mI'p/4 mo
0c00OMY pa3peIeHHnrO)

HedukcupoBaHHOe 3arpsi3HEHHE BHEITHEH
MOBEPXHOCTH YIIAKOBKH:

- OeTa- ¥ raMMa- U3JyYaroIIe
PaTVOHYKIIUABI

- anba- U3TYYAOIINE PATUOHYKITHIBI

B coorserctuu ¢ HPB-99/2009 u HIT-093-14
He 6onee 2-10° wactun/(cm? Mun)

He 6onee 2-10! wactun/(cm? Mun)

CoxpaHeHne H30IUPYIOLIel CIIOCOOHOCTH
ynakoBku PAO

Cpoxk ciry»k0bI YIIaKOBKU NPU 3aXOPOHEHUH - HE
meHee 100 et

®opma ynakoBKH, MEpeIaBaeMOil Ha
3aXOpOHEHUE

Konreitnep H3K-MP, H3K-Panon, H3K-150-
1,511, 2)K3K-2, )KbVY, )K3K, H3K-II

CxopocTb BbIXOA PAIMOHYKJIUIOB U3
YIIaKOBKH

ne 6onee 1x107%/ron mnst TpuTHS;

e 6onee 1x107/rox nnsbera/ramma-
M3y9aIONINX PaJHOHYKINIOB, 32 HCKIFOYEHHEM
TPUTHSL,

He 6onee 1x10™/rox anst anbha-n3mydarommx

PaANOHYKJIUIOB.
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Hpunoxenne K

(CIpaBOYHOE)

Tabmuna K — Kpurepun npuemnemocth st 3axoponenust PAO 4 knacca

Hopmupyemblil noka3arejb

| Openensno monycTumoe 3HAYCHHE

TpeGoBaHusi K pATHOAKTHBHOMY COAEPKHUMOMY

[IpenenbHast  (MakcuUMasbHAsK)
AKTHBHOCTB PAJIMOHYKJIHIOB

- Oerta (ramma)-u3JIydaroinye paguoHy KIHIbI
- anb(a-u3ayyaromye paTuioHyKIHIbI

- TPaHCYPaHOBbIE PATHOHYKIIHIBI

yenbHas

no 1,0x107 Bx/r
10 1,0x10° Bx/r
no 1,0x10% Bx/r

VYnaenbHasi aKTUBHOCTb OCHOBHBIX Oera-,
raMMa- U3Jy4arouuxX paJuoHyKIUA0B

137Cs — 6,0%10° Bx/xr,
134Cs — 5,0x10° Br/xr,
9Sr — 10 Br/xr;

9Co — 10° Br/kr;

3H - 1,5%10° Br/k;
3N;i - 1,5%10° Br/kr;
>Mn - 1,5%10° Br/kr;
9INDb - 1,5%10° Br/kr

MaxkcumManbHas
OTHEIbHBIX OeTa-,
PaMOHYKIIUIOB
COCTaBe OTXOMNOB

yYAC/IbHas AKTUBHOCTbB
ramMmma-  H3J1y4Yaromux
npu MOHOHYKJIUAHOM

137Cs - 1,0x107 Br/kr;,
134Cs - 8,64x10° Bx/kr;
0Co - 4,96x10° Br/kr;
>*Mn - 1,0x107 Br/kr

TpeGoBanus K

ynakoskam PAO

MomHocTh MOTJIOIEHHON
nosepxHocTy ynakosku PAO

JO3bI Ha

He Oonee 0,5 mI'p/u (ne Oomee 2 ml'p/a mo
0c00OMY pa3peIieHHnrO)

HeduxcupoBanHoe 3arpsi3HEHHUE BHELTHEH
MOBEPXHOCTH YITAKOBKH:

- 6eTa- 1 raMMa- M3JTy4aroie pagHoOHy KIH b

- anb(a- u3TyHaoUIe paxuOHYKIHIbI

B coorserctuu ¢ HPB-99/2009 u HIT-093-14
He 6onee 2-10° wactun/(cm? Mun)

He 6onee 2-10! wactun/(cm? Mun)

®opma  ymakoBku, nepenasaemoit  Ha | Konreitnep KM3, H3K-MP, H3K-Panon, H3K-

3aXOpPOHEHHE 150-1,511, Kpan-1,36, xnetu ¢ 4 6oukamu 200 1,
K3K-1, XKBY, J)K3K

CKOpOCTb ~ BBIXOJA  PAdMOHYKIHAOB u3 | He Oonee 1x10™/rom mna ambda-usmyuaromumx

yIaKOBKH PaTUOHYKJINIOB.
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