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B B yc10BuAX akTUBHOIO pa3BUTUA AAEPHBIX TEXHOJIOTUI
1 C034aHUA MacliTabHOI aTOMHOIi SHepreTMKu npobnema
PAO npuo6pena ocobyio akTyanbHOCTb. [inA ee peweHuns
TpebyeTtca 06beauHeHNe YCunuii Bcex opraHu3aumii, cne-
LmanmsmpyloLmxca no obpatleHuio ¢ oTxogamum.

BEAYILAA CNELUANU3UPOBAHHAA OPFAHU3ALINA

I'VII MocHITIO «Pamon», gelicTByioiee yxke 0koo 50
JIET, BXOIUT B CTPYKTYpYy lIpaButenbcTBa roposa MocKBbI
", TIO CYTH, SIBJISIETCS MEPBON POCCUICKON CTeTMaIN3upO-
BaHHOI opranusaiieii mo obpamienmio ¢ PAO.

B komrie 50-x rogioB 8 CCCP cran akTyaabHbIM BOITPOC
O CO3[IAaHUM CETU CIIEIUATU3UPOBAHHBIX PEATIPUSTUIL,
npeHasHaueHHbIX 171t cbopa 1 3axoponenust PAO, o6pa-
3YIOIMIUXCS BHE SI/IEPHOTO TOILTMBHOTO IUKJIA. Takue mnpen-
MPUSTHS BIOCJEACTBUY CTAN U3BECTHBI KaK CIIEIIKOMOMU-
HaTBI cucTeMbl «Pamon».

Cornmacuao IlocranoBnenuto CoBeta MwuHHMCTPOB
CCCP or 02.02.1960 n Pemenuio Mocropucmnonkoma
o1 27.02.1960 B MoCcKOBCKOM pernoHe Hadajo J1eficTBOBATh
npeAnpusATHE TIo HazBanueM «llenTpambHas cTanmums 1o
nepepaboTKe M 3aXOPOHEHMIO PAAMOAKTHBHBIX OTXOIOB»
(cerogusg — I'YIT MocHITO «Panon»).

B 1960-1980-x rogax TeXHOJIOTUU CBOAUINCH K pa3Me-
merntio PAO B MOTMJIBHUKAX ¢ IPUMEHEHHEM PazHOooOpas-
HBIX YIIAKOBOUYHBIX CPeICTB JO0 HaBasioM. [IpoexTHbIE pe-

S.A. DMITRIEV, Doctor of Technical Science
(SUE SIA Radon Moscow),

V.N. SIROTININ

(FSUE RosRAO)

® |n the current circumstances of active advancement of
nuclear technologies and creation of large-scale nuclear
power capabilities, the problem of radwaste manage-
ment has become particularly acute. In order to resolve it,
combined efforts are required from all organisations that
specialise in waste management.

LEADING SPECIALISED ORGANISATION

SUE SIA Radon Moscow, incorporated some 50 years
ago, is subordinated to the Government of the city of
Moscow, and was essentially the first Russian specialised
organisation for radwaste management.

In the late 1950s, the Soviet Union had to face the is-
sue of creating a chain of specialised sites to deal with col-
lection and disposal of radwaste generated outside of the
nuclear fuel cycle. These sites eventually became known as
the Radon network.

According to the Soviet Union Cabinet of Ministers
Decree of 02 February 1960 and the Resolution of the
Moscow city council of 27 February 1960, the so-called
Central Station for Radioactive Waste Processing and
Disposal was created in the Moscow region, later to become
known as SUE SIA Radon Moscow.

During the 1960s-1980s, the waste management technol-
ogies were limited to placement of radwaste into repositories,
either packaged into various overpacks or in bulk heaps. The

= Ha nonuroHe IN'YMNM MocHINO «PagoH» ncnonb3yloTca pasnanyHbie TUMbl COOPYKEeHNI ANA AONrOBpeMeH-
Horo xpaHeHus PAO. M3onauna PAO obecneyrBaeTcs CMCTEMON MHOFOYPOBHEBOW 3alUTbl CO CriefyrowymMm GyHK-
LMAMN 6€30MacHOCT: yaepKaHVe PaauoHYKIMAOB, 3alMTa OT MPOHMKHOBEHMA aTMOCPEPHbIX OCafKOB 1 MOYBEHHO-
rPYHTOBbIX Bof, Oydepu3zauma XMMUYECKOW Cpepbl, 3alimTa KOHCTPYKLUMIA OT TePMOLMKINYECKOrO pa3pyLleHus,
obecneyeHne N3BNEKaEMOCT/ OTXOL 0B, MOALEPKaHVE B COCTOAHUN FOTOBHOCTY CPEACTB NpeaynpeXXaeHus, ycTpaHe-
HMA N CMATYEHMA NOCNEeACTBUA BO3MOXHbIX HapyLLUEHWIA HOPManbHOWM paboTbl MOANFOHa.

OnbIT 3KCMNyaTaLmm cTapbix (MOCTPOEHHbIX CBbiLle 40 ieT Ha3aA) 06 bEeKTOB NMOKa3blBAET, YTO UX MHXKEHEPHbIe bapbe-
pbl He 061afalT abCOMOTHON YaePKUBatOLLE CMOCOOHOCTLIO. [MO3TOMY NPUMEHSAIOTCA MEPbI MO YCUNEHWIO N30PYIO-
LLIIX CBOMCTB COOPY>KEHWI, TAKME KaK VHXeKLIMA LOMOHATENbHOIO 6ydepHOro matepumasa B VX NOSIOCTb, yCUNEHME KOH-
CepBMPYIOLMX MOKPLITWNA, YNyULLeHMEe APeHa>KHOW CUCTeMbl. B To e Bpema pe3ynbTaTbl MHOTONETHEro MOHUTOPKMHIA
CBUAETENBCTBYIOT O BbICOKOW CTEMEHW HAEXKHOCTM BCETO KOMIJIEKCA VHXKEHEPHbIX 11 €CTECTBEHHbIX 6apbepoB, CMoco6-
HOro NPeAoTBPaTUTL 3aNMOBbIN COPOC 3arpA3HeHNN B Griochepy Npu pasnnyHbIX HE6NAronpPUATHLIX 06CTOATENLCTBAX.
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IIeHNs He TPeIyCMaTPUBAIN MOCICAYIONIET0 U3BICICHUS
orxo710B. Ha ToMm aTare ObLIN perieHbl MPpUHINITHATBHDIE
BOTIPOCHI IO CTPOTOH HEHTPAIU3aIK OOBEKTOB J1JIsT pa3Me-
MIEHUST OTXO/I0B, OOIIUM TIOAX0aM K CIOCOOaM U30JSIINN
PAO, a 6osee riy6oko pazpaboTaHHbIE HOPMATUBHBIE TPe-
6OBaHUSA MOSBUJIKCH MO3/IHEE.

C nepBbIX JIET CYIIECTBOBAHUS TIPEANPUSITUS OTYET-
JIMBO TPOSBUIACL OOBEKTUBHAS HEOOXOAUMOCTL COBEP-
[IEHCTBOBAHUST TEXHOJOTHYECKOW 0Gasbl — KOHCTPYKIIUI
XPaHUJIUII U METOOB NiepepaboTKu 0TX010B. [Tpu aToM wc-
MOJIb30BaIaCh WH(GOPMAIIUST O HOBBIX MUPOBBIX Pa3paboT-
KaxX. YCTaHaBJIUBAJIOCh U YKPEIUISAIOCh B3aUMOICHCTBYE C
WCCITIEIOBATEIbCKIMI W TTPOEKTHBIMUA POCCUIICKUMH W 3a-
pybesxubiMu opranuzanusmu. Chopmuposamach TpodHast
6asa /11 BBITIOJIHEHIS TPUKJIAIHBIX Pa3paboToOK.

Texwomornu mpeccoBanms u cknuranus TBepAbix PAO,
otBepxenus JKPO mpeteprien HeCKOIBKO 9TAlOB pa3pa-
6orku. Tak, B texauke Gurymuposanust skuakux PAO npume-
HSLIUCh, CMEHSIST IPYT IPYTa, KOTJOBOII aIliapar, IHeKOBbII
IKCTPYEeP, POTOPHO-TLICHOUHBIN HCIAPUTEIb, TTAPAJLIIETBHO
C Pa3BUTUEM TAKOU K€ TEXHUKU B IPYTUX CTPAHAX.

B konme 1980-x romoB Ha ¢oHe NPOUCXOAANINX B
CTpaHe TIOJUTHYECKUX IepeMeH JesSTeIbHOCTh IIPe-
NPUATUS BBI3bIBAJA MOBBIIIEHHOE BHUMAaHNE HACCTICHUS
n CMMU, yacTo ¢ HeraTUBHBIM OTTEHKOM. B oTBeT ObLIO
PEIIeHo CyIeCTBEHHO MPeobpa3oBaTh BCIO MPOM3BOI-
CTBeHHYIO 6asy: pa3paboTaTh KOMIJIEKC MO W3MeJbye-
HWIO, COPTUPOBKE, KOHAUIIMOHUPOBAHUIO TBepAbIXx PAO
¢ BKJTIOUEHUEM WX B CTOWKHE MAaTPpUUHBIE MAaTEPUAJbBI U
YIaKOBKON KOHEYHOTO MPOAYKTA B KOHTEHHEPHI, TT03BO-
JISTIOIINE OCYIIECTBJSITh EPEBO3KY KOHAMITMOHUPOBAH-
HBIX OTXOJIOB, IIPEBPATUTD ILJIOMIAAKY IS 3aXOPOHEHUSI
B TIOJIUTOH J10JITOcpouyHOoro xpanenus PAO.

Ceronnst 970 perenue peanndoBano. Co3iaH KOMILIEKC,
MO3BOJISTIONIII TTepepabaThIBaTh IMUPOKUIN CIIEKTP TBEP/BIX
U SKUIKUX OTXOJI0B ¢ MUHMMU3AIMeEl 00beMOB KOHEUHBIX
dopm. OcHoBHOE 000pyIOBaHKE MpeAHasHauyeHo 1 PAO
C TUMTUYHBIMI XapaKTePUCTIKAMH, HO TEXHIKA CeTaparii
OTXOJIOB CJIOKHOTO COCTaBa, TMOTEHITHAT Pa3spabOTOK U W3-
TOTOBJIEHUSI HECTAHAAPTHOTO OGOPYIOBAHUS TO3BOJISIIOT
00palaThCs v ¢ HETUITMYHBIMU OTX0[aMU. [IpoeKkTupyrorcst
1 cepTU(hUINPYIOTCS KOHTEHHEPDI U1 N3TOTOBICHNS KOH-
murimoHupoBanubix (opm PAO, mpurosHbIX I 10JTO-
cpouHoii uzossaiu. CTpouTcs: Ha3eMHOe XPaHUJIUIIIE, [T0JI-
HOCTBIO COOTBETCTBYIOIIEE COBPEMEHHBIM TPEOOBAHUSM
(JIUIeH31s Ha CTPOUTENBCTBO mosrydeHa B 2008 roxy).

3arpyska PAO B xpaHunuuie
Loading of RW in storage

design solutions of the time did not include provisions for
subsequent waste retrieval. At that time, in-principle deci-
sions were made regarding strict centralisation of the waste
accommodation facilities and common approaches to rad-
waste isolation methods, while more profound regulations
covering the corresponding activities only appeared later.

Since the first years of the company it became obvious
that it was necessary to expand the available range of tech-
nologies, including storage facility designs and processing
methods. Information about the latest international devel-
opments was also used. Partnerships were being established
and deepened with a number of research and design organi-
sations, both Russian and international. A solid basis was
formed for applied research and development projects.

Compaction and incineration technologies for solid rad-
waste and solidification of liquid radwaste underwent sev-
eral stages of development. For example, a number of bitu-
minisation processes for liquid radwaste were used, such as
boiler apparatus, auger extruder, and rotor-film evaporator,
replacing one another, in parallel with the development of
similar technologies in other countries.

In the late 1980s, against the backdrop of political
changes taking place in the country, the operations of the
company attracted much attention from the media and
the public, a lot of it negative. In response to that, a deci-
sion was made to upgrade the entire production base of the
company: design a complex for fragmentation, segregation,
conditioning of solid radwaste, with its incorporation into
stable matrix materials and packaging of the final product

= The SUE SIA Radon Moscow polygon uses various types of structures for long-term storage of radwaste.
Isolation of radwaste is assured by a multi-level system of containment barriers with the following safety functions: con-
tainment of radionuclides, protection against infiltration of atmospheric precipitation and surface and ground waters,
bufferisation of chemical media, protection of structures from thermal cycling deterioration, assurance of irretrievabil-
ity of waste, assurance of response preparedness of accident prevention, mitigation and clean-up forces and capabili-

ties on the polygon.

Operational experience of older (constructed over 40 years ago) facilities demonstrates that their engineering barri-
ers can no longer provide absolute retention capability. Therefore, measures are taken to reinforce the isolating proper-
ties of the structures, such as injection of additional buffer materials into cavities, reinforcement of preservation coat-
ings, and improvement of drainage. At the same time, the results of many years of monitoring are evidence of the high
level of reliability of the entire complex of engineered and natural barriers, which do prevent release of contaminants
en masse into the biosphere in various unfavourable circumstances.
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[TpeanpusiTrie BHITIOTHSIET BECh CIIEKTP PaboT ¢ pajno-
AKTUBHBIMU OTXOJIAMU HU3KOW U CPeJHEN YIeTbHOI aK-
THBHOCTH: c6Op, TPAaHCTOPTUPOBaHUE, 00pabOTKY 1 KOH-
JVIIMOHUPOBAHWE, MOHUTOPUHT OOBEKTOB XpaHEHUs W
OKpYsKalolel cpe/ibl.

I'VIT MocHITIO «Pamon» npoussoaut c6op PAO, 06-
pasytonuxcs Ha Tepputopuu Mocksbl, MockoBckoit n 10
CMeKHBIX obsiacteil (HaceseHHe pernoHa O0OCyKUBAHUS
— okoJio 40 mutH yesioBek). B TeueHue rosa MoKeT IPUHU-
Matbest oT 1500 M® 1o 2500 M TBepabIX U KuAKuX PAO ¢
aKTUBHOCTHIO 0K0JI0 1let14 Bk u ot 5000 10 20000 wctou-
HUKOB U3JIy4eHUsI ¢ aKTUBHOCTHIO 1e+16 Bk.

[ToMuMO 3TOTO, CIHENUAIUCTBI  TIPEAIPUSITUST  OCY-
HIECTBJISIIOT ~ PA/IUAIIMOHHBIH  MOHUTOPUHT MOCKBBI 1
[TomMOCKOBBSI, BemyT PabOTHI IO PeabUIUTAINN 3aTpsi3-
HEHHBIX TEPPUTOPHIA.

CO3AAHME EFC PAO: AKTYANbHDIE 3ARAYU

Ceroansa B Poccun nzer pabora no cospanuio ExanHoii
rocyzaperBentoii  cucrembr  obpamterusi ¢ PAO  (EIC
PAO). 3akoHogaresbHo oHa Gymer GasuposaTbes Ha (e-
nepasbiom 3akone «O6 obpalieHnr ¢ PajnoaKTUBHBIMU
OTXOJ[aMU», TPOEKT KOTOPOr0 BHECEH Ha 00CYKieHUe B
Tocynapcrsennyio [lymy PO. Tlpunsitue 5Toro foKyMeHTa
crenaer noaxos K pernternio mpobiembl PAO cucteMHBIM:
3auKcUpyeT OCHOBHBIE IPOIE/LYPBI M OTIPEETUT chepy oT-
BETCTBEHHOCTH 34 OTXO/IbI — KAK paHee HAKOILJIEHHbIe, TaK 1
BHOBB 00pa3yIOIINecsT B aTOMHOIT 9HEPTETHKe, Ha TIPOMBIIII-
JIEHHBIX TIPEANPUSATHSIX U BOEHHBIX 00BEKTAX, B MCCIEI0BA-
TEJIbCKUX, MEJIMIIMHCKIX U IPYTHX YUpeskieHusx. Takoi ro-
CY/IapCTBEHHBII TO/IX0/] O3BOJIUT PENIUTDh HAKOIIUBIINECS
pOBJIEMBI «SIIEPHOTO HACJEAUS» U [IAHUPOBATH TEKYIILYIO
JESITEIHOCTD TaK, YTOOBI HE [IePEKIAIBIBATD OTBETCTBEHHO-
ctu Ha OyyIie TOKOJEHYSL.

[TpoekT 3akoHa 06 OOpAIEHUH € PALMOAKTHBHBIMU OT-
XOJIaMH ITPelyCMaTPUBaeT Co3/[aHne U yHKIIMOHUPOBaHWE
HAIIMOHAJILHOTO OTIEPATOPA, & TAKKe CHeINaTN3MPOBAHHBIX
opranmsanuii mo obpamienuio ¢ PAO.

Jlnst enTpasmzanun obparnienns ¢ PAO B macimrabax
ctpanel jetoMm 2008 roma 'K «Pocarom» cosmama mpen-
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CneylTpaHCMopT ANA NepeBO3KM PanoakTUBHbIX OTXO[0B
Special transport for RM

into casks that allow for transport of conditioned waste to
be performed, turning the disposal site into a polygon for
long-term storage of radwaste.

As of now, all of that has been implemented. A complex
has been created that can process a wide range of solid and
liquid waste with minimisation of the volume of final prod-
ucts. Main equipment is designed to handle radwaste with
standard properties, but segregation facilities are also avail-
able for separation of composite waste, with the potential
available for design and fabrication of non-standard capabili-
ties for management of non-standard waste. Design and cer-
tification are on-going for casks for final conditioned forms
of radwaste, suitable for long-term isolation. An over-ground
storage facility is being built, which fully meets all the latest
requirements (construction licence obtained in 2008).

The company can perform the full spectrum of opera-
tions with radioactive waste of low and medium specific ac-
tivity levels: collection, transportation, processing and con-
ditioning, monitoring of storage sites and the environment.

SUE SIA Radon Moscow performs collection of rad-
waste, generated within the city of Moscow, Moscow region
and 10 more surrounding regions (the total population of the

B Banepuin CUPOTUHWH, u. o. reHepanbHoro gupektopa Orymn «PocPAO»:
«@IYI «PocPAO» u 'Yl MocHIMO «PadoH» pewarom obujue, 83aUMOCBA3AHHbIE U Hepa3pbleHble 3a0a4yu 0bpaujeHus ¢

paduoakmugHoiMu omxodamu. @Y1 «<PocPAO» sbinosiHaem ¢hedepasbHebili 3akas no opeaHusayuu obpaweHus ¢ PAO Ha
eceti meppumopuu P®, I'Y1 MocHIO «PadoH» — npednpusamue, obnadatouwee 60zameliuum onbIMomM U MOWHOU HAY4YHO-
mexHuyeckol 6a3od.

Mosmomy 6ydywiee 8 obracmu obpaweHus ¢ PAO 8 Poccuu A 8uxy 8 06se0uHeHUU Hawux npednpusmuti 8 mou uau
uHol cpopme. Yuacmue OIYI1 «PocPAO» npudacm makomy anbaHcy hedepanbHyro 3Ha4UMOCMb, 0dcm 803MOXHOCMb pe-
wame 3a0ayu 8 pamkax gedepasnbHoeo 3akasa, a Y MocHINO «PadoH» obecneyum co8pemMeHHYI0 Hay4YHO-mexHUYecKyto
64a3y U 0NbIMHbIX 8bICOKOKBAUGUYUPOBAHHbIX Cheyuaaucmos, Ymo moJibKo ycuaum obe Hawu opeaHuzayuu. Hawe o6s-
e0uHeHuUe co30dcm 00Hy u3 MowHetiwux 8 Espone opaaHusayuti no obpaweHuto ¢ PAO HU3Kol u cpedHeli akmusHocmu u
0acm 803MOXXHOCMb 6bICMPO U 3¢hdheKmusHO pewams 3adadu obecneyeHus paouayuoHHoU 6e30nacHoCmu poCccusiH.

Kak pykogooumene pedepansHoli cmpykmypel A 8uxy, Ymo 'YI1 MocHIMO «PadoH» 00/1XHO COXpAaHUMb C800 mMexHO-
J102uYecKyto 6asy 8 UesIoCMHOCMU.

Ha cezo0HAwHem smane mobi coemecmHo ¢ YT MocHIO «PadoH» Ha4yuHaem 8bicmpaugame 83aumodelicmaue no
JIOKAJIbHbIM 8onpocam. Ha 6asze «PadoHa» co30aemcsa coemecmHblil ¢ «PocPAO» yeHmp no02o0mosKU nepcoHasad noo
32udotl MATAT3. Mbi 0653amesnbHO c030a0uM COBMeCMHbIU Hay4YHO-mexHuUYecKkul cosem, byoem ucnosb306ame onbim
'Y MocHIMO «PadoH» no co30aHuto 06vekmo8 okoH4YamesnbHoU uzonayuu PAO».
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npusgtie OTYII «PocPAO», obbeaunuBIIee MO OOMIMM
PYKOBOZCTBOM 15  CHennasn3npoBaHHLIX KOMOMHATOB
«Pagon». B mae 2009 roza miomaaku CrielikoMOMHATOB
BOIIJIA B COCTaB ceMU (GUnajioB (TePPUTOPUATHLHBIX OKPY-
roB) OTVYII «PocPAO» — Cesepo-3amnannoro, IOsxHoTO,
[Tpusoskckoro, Ienrpanphoro, Ypanbckoro, Cubupckoro
u /laapHeBOCTOUHOTO.

Ceroans OI'YII «PocPAO» nenTpain3oBanHo 3aHNMa-
ercst cGOPOM, COPTUPOBKOIL, TPAHCIIOPTUPOBAHNEM, KOHJIN-
IUOHUPOBAHKMEM U TPOMEKYTOUYHBIM XpaHeHueM PAO Hus-
KOW M cpefHeil aKTUBHOCTH HA TEPPUTOPUU BCEil CTPAHBL
[IpennpusaTrie TakKe aHATU3UPYeT 0OBEMBbI 00pa3oOBaHUs
PAO w mmaHupyer co3faHue COOTBETCTBYIOIINX MOTITHO-
cTell 71T UX mepepaboOTKI 1 TOJATOBPEMEHHOTO XPAHEHHSI.

InasubiM aemerntom ET'C PAO cranyT 06beKThI OKOH-
JaTeJIbHON WM30JAIUNA PAINOAKTUBHBIX OTXO0B. Vcxozs
13 CPOKOB UX CTPOUTEIHCTBA, KOHCTPYKTUBHBIX PEIIeHNUH,
o1leHOK 00beMOB 0OpasoBanus u HakorieHus: PAO B kask-
JIOM PETroHe U T.JI., Oy/IeT TaKKe OnpeeseHa moTpeGHOCTh
B IIYHKTAaX JI0JITOBPEMEHHOTO XPAHEHUST OTXO/IOB.

[Tepen DIYII «PocPAO» crout 3amaya paspaboraTh
reHepasibHYI0 CXEMY pasMelleH st 00bEKTOB 0JTOBPEMEH-
HOTO XpaHEHMsI ¥ OKOHYaTeIbHON usossimn PAO Ha 6ase
NEHCTBYIONUX TJIOMAM0K mpeanpusTis. OHU  [TOJKHBI
OBITH PACIOTOKEHBI B KaKAOM (PeZepaTbHOM OKPYTE, U4TO
00YCIIOBIEHO pasMepaMi CTPAHBI U M3EP/KKaMI Ha TPaHC-
moptupoBky PAO, 1 yIUTHIBATH T€0JIOTHUECKHE OCOOEHHO-
CTHU TEPPUTOPUN.

ODOTVYIT «PocPAO» Bemer paGoThl 1O OLEHKE Te09KO-
JIOTUYECKOTO COCTOSTHUST TIOIIAZIOK CBOWX OT/EJIEHUH.
Onpenensiores Mmakcumasbhbie o6bembl PAO, KoTopble 10-
MyCTUMO 3aXOPAHWBATh HA KaXKO ILJIONIA/IKe, KOHCTPYK-
TUBHBIE peleHust (IPUITIOBEPXHOCTHOE MJIN 3araybJeHHOE)
B 3aBUCHMOCTHU OT CTEIIEHU OMACHOCTH n30aupyeMbix PAO,
MIPOBOJIUTCS TIPEBAPUTETbHAS OIEHKA CTOMMOCTH COOPY-
JKEHWS IOTIOTHUTETHHBIX XPAHUJIUIIL.

ET'C PAO Gyzer ocHoBaHa Ha MPUHIMIIAX IPUMEHEHUS
THUMOBBIX TIOIXOIOB JIJISI PelieHust 3aaau obparenus ¢ PAO
C IEJIbIO TIOBBIEHNsT YPOBHS OE30MACHOCTH W CHUKEHUS
CTOMMOCTH TEXHOJIOTUYeCKuX omepanuii. /[ wx BbIpa-

area of coverage is about 40 million people). Over one year,
1,500 m?® to 2,500 m? of solid and liquid radwaste may be ac-
cepted, activity totalling approximately 1e+14 Bq and 5,000
to 20,000 radiation sources activity totalling 1e+16 Bq.

In addition to that, specialists of the company perform
radiation monitoring of Moscow and the surrounding re-
gion, and remediation of contaminated lands.

CREATION OF SNS FOR RADWASTE MANAGEMENT:

CURRENT PRIORITIES

Now, Russia is in the process of establishing a Single
National System (SNS) of radwaste management. It will
be legally based on the Federal Law on Management of
Radioactive Waste, the draft of which is already filed with
the State Duma for review and discussion. Adoption of that
law will make the approach to radwaste management sys-
tematic: define the key procedures and responsibilities for
management of waste — both previously accumulated and
newly generated within nuclear power, on other industrial
and military facilities, in research, medical and other institu-
tions. This national approach will help address the backlog of
the ‘nuclear legacy’ problems and plan the current activities
so as not to put the burden onto the future generations.

The draft law on radioactive waste management makes
provisions for the creation and functioning of the national
operator, as well as a number of specialised organisations
involved with radwaste management.

In order to centralise the management of radwaste na-
tion-wide, in the summer of 2008, the Rosatom Corporation
created FSUE RosRAO, which united under the same man-
agement the 15 former specialised Radon sites. In May 2009,
the former Radon sites were grouped into seven regional
divisions of FSUE RosRAO — North-Western, Southern,
Volga, Central, Urals, Siberian and Far Eastern.

Today, FSUE RosRAO performs centralised collection,
segregation, transportation, conditioning, and interim stor-
age of low and medium level radwaste throughout the coun-
try. The company also analyses the amounts of radwaste
generation and plans ahead the creation of the appropriate
capabilities for their processing and long-term storage.

B Valeriy SIROTININ, acting Director General, FSUE RosRAO:

“FSUE RosRAO and SUE SIA Radon Moscow are called upon to resolve joint, inter-related and inseparable issues associ-
ated with management of radioactive waste. FSUE RosRAO acts as a contractor for federal procurement of services related to
organisation of radwaste management throughout the Russian Federation, while SUE SIA Radon Moscow is a company that
has enormous experience and outstanding scientific and technical capabilities.

Therefore, | believe that the future of radwaste management in Russia lies in the unification of our companies in one form
or another. Participation of FSUE RosRAQ in such an alliance will make it a federal-level endeavour, will enable performance
of some activities as part of federal procurement, while SUE SIA Radon Moscow will provide the necessary scientific and tech-
nical support and experience of its highly qualified staff, which will only make both our organisations stronger. Our union will
create one of Europe’s strongest organisations dealing with management of low and medium level radwaste, and provide the
capabilities for fast and efficient resolution of issues related to assurance of radiation safety of the Russian public.

As a manager of a federal-level organisation | can see that SUE SIA Radon Moscow should retain its existing technological

base in its entirety.

At the current stage, we jointly with SUE SIA Radon Moscow are starting to forge our alliance on local levels. A joint per-
sonnel training centre based on the Radon facilities is being created under the auspices of the IAEA. We will most certainly
create a common science and technology council, and rely on the experience of SUE SIA Radon Moscow in the creation of

facilities for final isolation of radwaste”.
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OBPALLEEHWE CPAO

Xpanunuwe PAO 6yHKepHOro Tuna
Bunker-type RW storage

GOTKU ¥ BHEJPEHUs B MPAKTUKY HauboJee COBPEMEHHBIX,
3(hhEKTUBHBIX, SKOHOMUYHBIX U OGE30MACHBIX TEXHOJOTUI
ODOTYIT «PocPAO» akTUBHO COTPYZIHUYAET C POCCHIICKU-
MU 1 3apyOEKHBIMU KOMITAHUSIME, HAKOTIUBITUMHI OOTaThIi
OTIBIT HAYYHBIX U TEXHIUYECKUX PazpaboTOK B 3TOI 06IaCTH.

ODOI'YII «PocPAO» B3aumojeiicTByeT ¢ HaydHbI-
MH ¥ TPOEKTHO-M3BICKATEAbCKUMU MPEeIITPUATHIMHI
I'K <«Pocatom» B 06acTH NPOEKTHPOBAHUS OOBEK-
TOB JIOJITOBPEMEHHOTO XPaHEHWSI W OKOHYATEIbHOH

The key element of the SNS will be represented by a
number of locations for final isolation of radioactive waste.
From their construction schedules, design solutions, esti-
mated amounts of generated and accumulated radwaste in
each region, etc., the demand for long-term waste storage
locations will also be identified.

FSUE RosRAO also faces the task to develop the gen-
eral standard solution for placement of radwaste long-term
storage and final isolation locations on the existing sites op-
erated by the company. The locations must ensure that they
cover each federal region, as necessitated by the country’s
vast size and radwaste transportation costs, taking into ac-
count the geological specifics of the various territories.

FSUE RosRAO is also performing evaluations of geo-
ecological status of its sites. Assessments are made of the
maximum amounts of radwaste that may be disposed of on
each site, design solutions (near-surface or sub-surface stor-
age) depending on the type of hazard posed by the isolated
radwaste, and preliminary estimates are made of the cost of
construction of additional storage facilities.

The SNS will be based on the principles of using standard-
ised approaches to radwaste management tasks with the ob-
jective of improving the safety level and reducing costs of op-
erations. In order to identify these approaches and implement
the most advanced, efficient, economic and safe technologies,
FSUE RosRAO actively co-operates with various Russian
and international companies that possess a lot of experience
of scientific research and design developments in this field.

FSUE RosRAO interacts with scientific and design
and research organisations that are part of the Rosatom

B Ceprenn JMUTPUEB, reHepanbHbini gupeKktop IN'YM MocHIMO «PagoH»:

«HecomHeHHo, YT MocHIMO «PadoH» 00/mKHO 3aHAMb 00CMOoUlHOe Mecmo 8 cucmeme 0bpaweHus ¢ paduoakmueHsi-
MU 0mx00amu 8 Kadyecmae MHO20NPOGUIbHOU Cneyuanu3upo8aHHoU opeaHusayuu.

Mbl pacnonazaem cpedcmeamu 0715 8bINOSHEHUSA C/IEQYIOWUX pabom:

— paouayuoHHoe 06cied0o08aHuUe 06BeKmMos;

- KomnJiekc pabom no obpawieHuto ¢ PAO, sktoyas c6op, mpaHcnopmuposaHue, nepepdbomky, KOHOUYUOHUPOBAHUE

uXxpaHeHue;

- pa3pabomka mexHosI02uU 861800d U3 SKCNJIyamayuu U KOHcepeayuu paouayuoHHO-oNdcHbix 06seKmos, 8K/Yas
d0e3akmueayuto nomMmeweHul, pemeouayuro 3depsA3HeHHbIX meppumopul, pazpabomky cxeM obpawjeHus ¢ omxooamu;
— mexHoJ102u4YecKkoe obecneyeHue npoekmHoix pabom e obacmu obpaweHus ¢ PAO;

— KOHCMpyuposaHue ycmaHos8oK no obpauwjeHuto ¢ PAO;

— U320mo8JieHUe, NOCMAsKa U MOHMax 060py0osaHus 0711 obpaujeHus ¢ PAO, nycko-Hanado4Hvie pabomsi;

— OKd3daHue ycJiye npu 3xkcnayamauuu xpadunuw, PAO;

- C030aHUe cucmem d8momMamu3upo8aHHo20 KOHMPOJIA padUAYUOHHOU 06CMAHOBKU;

— 8HeOpeHUe cucmem xapakmepu3ayuu u nacnopmusayuu PAO;

— Memoouyeckoe obecneyeHue aHaaumu4eckux pabom u npogedeHue usmepeHul;

- oyeHKa u aHanu3s beaonacHocmu o6vekmos pasmeweHus PAO, cocmasieHue om4yemos no 060cHo8aHuUto 6e3onac-

Hocmu, paauauu0HHo-eueueHuquKux nachopmos;

= O6y'-l€HU€, nod2omoska u cmaxxuposka cheyuasziucmos;

- pazpabomka npozpamm obecneyeHus Kayecmad.

Ce200HA HU 00HO y4pexk0eHue 8 CmpaHe He CNOCOBHO 8bINOTHUMb €0UHbIU KOMNJIEKC padbom No cO30aHUI0 XPaHUAUUWA
J1ubo ycmarosku 07158 nepepabomku PAO, sktouarowuti pazpabomky UCXOOHbIX OaHHbIX U MexXHUYeCcKo20 3d0aHUS, ymeepx-
daemoli u paboyeli 4acmeti npoekmd, om4ema no 060CHOBAHUIO pAOUAYUOHHOU U 3Kosoeu4eckoli 6e3ondcHocmu 06sekma.
Tpebyemca 0numesibHoe C02/1aCO8AHHOE 83auMooelicmaue 060Cob/IeHHbIX op2aHU3ayull (3aKasyuka, NPOeKMuUpPOBLYUKA,
opaaHu3ayuu, sedyweli Hay4YHO-mexHU4YecKoe ConpoBoXOeHUe, peysiupytowe20 0p2aHa), Ymo He 8ce20d J1e2ko Hanaoume.
BosHukarom mpyoHocmu, npexode 8cezo, 8 hpoyecce JIUYeH3UpPo8aHus obsekmos. B cocmase 2ocyoapcmeeHHoU cucmembl
06paujeHus ¢ paduoakmusHbIMU 0mxodamu KpatiHe He0bXxo0UMO eOUHOE yupexxoeHue 0J15 pelleHUs SmUx 80NpoCos».

BE3OMACHOCTb OKPYXAIOLLEN CPEDI
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RW MANAGEMENT

M30JISIUY, TexHoJorwit  obpamienuss ¢ PAO, ocy-
MECTBAEHUST PAAUAIIIOHHOTO KOHTPOJIST W OOBEKTHO-
ro wmonutopuHra. COTPYyAHUYECTBO C KPYIHEHIIMMEI
Hay9IHO-UCCAEI0BATENbCKUMU W WHKUHUPUHTOBBIMEU
MPEANPUATASIMIA OTPACITH MO3BOJSIET UCITOJIb30BATh HAU-
Gosee BepHbIe penieHus B Bonpocax obpamenus: ¢ PAO u
peabuanTanum 3arps3HEHHBIX 00BEKTOB, PEIlaTh APYTrue
BOTIPOCHI B 00JIACTH KOMIIETEHIIUU MTPEATIPUSATHUSI.

B xone popmuposanus ETC PAO Gyet ncnoabzoBaThb-
cs onbIT ['YIT MocHITO «Panon», cieruanncTbl KOTOPO-
TO JICCATKH JIET COBEPIIEHCTBYIOT TEXHOJIOTHN 0OPAIIEHIIsT
¢ PAO u ycreniHo peraror 3aaui yMEHbIEHUsT oObeMa
PAO, mepeBoma ux B yCTOWYUBBIE (DU3UKO-XUMUYECKHE
opMBI, TOBeEHNS 0 PETIaMEHTHPOBAHHBIX KPUTEPUEB
TPUEMJIEMOCTH, CETPETAIMN TI0 PAIUOJOTUYECKUM Tapa-
MeTpaM, KOHJAUTIMOHUPOBAHUS. YIauHble TEXHOJIOTTUECKITEe
HapabOTKKM HAMAYT MPUMEHEHNE NPU CO3AaHUN CIIEINAIN-
3UPOBaHHBIX IEHTPOB Hepepaborku PAO B pasiuuHbix
perronax P@. 3To MO3BOJIUT YCHENTHO PENIaTh BOIPOCHI
nepepaboTku U KoHauImoHuposanus PAO u rapanTupo-
BaHHO 06GecneynT HeOOXOAUMBIN YPOBEHD PaMaIllMOHHON
6€30MacHOCTH B MaciiTabax CTpaHbl.

*%¥

Bsaumozeiicrsue OTYII «PocPAO» u T'YII MocHITIO
«Paon» cBUETEIHCTBYET O PACTYINEN KOHCOMUIAIINN YCH-
JIV POCCUICKUX OPraHM3aIiii, 3aHUMAIONIIXCsT 00paIleH -
em ¢ PAO, iis ckopeiiiiiero perieHust mpodsieM «sIepHOro
HacJeausd» U obecredeHnus 9KOJOTMYecKoi 6e30MacHOCTI
pu oOpaleHur ¢ paMOaKTUBHBIMI OTX0aMu B Poccn.

Corporation for design of long-term storage and final iso-
lation locations, radwaste processing technologies, radia-
tion monitoring and site monitoring. Co-operation with the
leading scientific research and engineering organisations in
the industry helps choose the most appropriate solutions
for radwaste management and remediation of contaminated
sites, and address other issues that fall within the company’s
area of expertise.

The process of formation of the SNS will rely greatly
upon the experience of SUE SIA Radon Moscow, whose
specialists have for decades been improving the radwaste
management technologies and successfully achieving the
objectives of radwaste volume reduction, conversion into
stable physical and chemical forms, bringing to compliance
with the prescribed acceptance criteria, segregation by ra-
diological parameters, and conditioning. Successful techno-
logical solutions will find their practical applications during
the creation of specialised centres for radwaste processing
in various regions of the Russian Federation. This will help
successfully resolve the issues of processing and condition-
ing of radwaste and secure the required level of radiation
safety throughout the country.

*K¥X

Interaction between FSUE RosRAO and SUE SIA
Radon Moscow is evidence of the growing consolidation of
efforts undertaken by Russian organisations involved with
radwaste management, for quickest possible resolution of
the ‘nuclear legacy’ problems and assurance of environmen-
tal safety of radioactive waste management in Russia.

B Sergey DMITRIEV, Director General, SUE SIA Radon Moscow:
“Undoubtedly, Radon Moscow has to occupy a prominent position in the system of radioactive waste management as a

diversified specialised operator.

We possess the capabilities for the performance of the following activities:

- radiation surveying of sites;

- comprehensive radwaste management applications, including collection, transportation, processing, conditioning and

storage;

— development of technologies for decommissioning and conservation of radiation sites, including decontamination of
rooms, remediation of contaminated lands, design of waste management processes;
— technological support to design work associated with radwaste management;

- design of radwaste management facilities;

— fabrication, supply and installation of equipment for radwaste management, start-up and commissioning activities;

— provision of services for operation of radwaste storage locations;

— creation of systems of automatic systems of radiological monitoring;

- introduction of systems for radwaste characterisation and certification;

- methodological support to analytical activities and measurements;

- evaluation and analysis of safety of radwaste accommodation locations, preparation of safety justification reports,

radiation-hygiene passports;
— training, re-training and probation of specialists;
— development of quality assurance programmes.

Today, no single institution in the country can supply the full extent of services associated with the creation of a radwaste
repository or processing facility, including preparation of inputs and specification, conceptual and detailed design, radiation
and environmental safety analysis reports. This requires long-term co-ordinated efforts between various organisations (cli-
ent, designer, scientific support organisation, regulator), which is not always easy to achieve. Difficulties do occur, especially
during the licensing process. It is essential that the national system of radioactive waste management provides a single insti-

tution for dealing with these issues”.
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