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WaH Xop-Jlencn
PykooauTens denapTtamenta ObLecTBeHHbIX Casizei
BecemmpHas HnepHast OpraHnsaLyst

YCcTaHOBKY AZ1ePHOro TONAMBHOrO LUMKNA: HAYaNbHbINA 3TaNn
npovw3BoacTBa

BoNbLWMHCTBO YCTaHOBOK S0EPHOM0 TOMIMBHOMO LKA

B Poccum 6binv n3HadanbHO paspadoTaHbl A5t BOEHHbIX
Lenen 1, Mo3TOMY, HAXOAATCH B 3aKPbIThbIX FOPOAAx
cTpaHbl. B 2009 rogy 3aBoabl Mo npeobpasoBaHnto 1
oboralleHno ypaHa NepexoasT KO BHOBb CO30aHHOMY
3AO0 «LleHTp no oboralleHuio 1 Npecbpa3oBaHNio ypaHa»
- KOMMaHWK, NOAKOHTPONBHOM «ATOM3IHEPIOMPOM».

Mpeobpa3oBanue

OCHOBHOW AENCTBYIOLLMIA 3aBO4 MO NpeobpasoBaHuio
ypaHa HaxoanTcst B AHrapcke, 4to B VpkyTckom
obnactn B Cubupwu, nponssoautensHocTeio 18 700
TOHH ypaHa B rof. 9ToT 3aBof ansieTcs Yyactoto OAO
«AHrapCKn 3NEKTPONNSHBIN XUMUHECKMI KOMBUHAT»,
OCHOBHas (DYHKLIMS KOTOPOro npeobpasoBaHme 1
oborauleHne ypaHna.

3aBof, No npeobpasoBaHUio ypaHa B ropoae
SnekTpocTank, 4To B 50 KMNOMETPax Ha BOCTOK
oT MoCKBbI, UMEET NMpon3BoanTeNbHOCTb 700 TOHH
PEereHeprpOBaHHOroO ypaHa B rof, noay4eHHOro
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Fuel Cycle Facilities: front end

Many of Russia’s fuel cycle facilities were originally
developed for military use and hence are located in former
closed cities (names bracketed) in the country. In 2009
the conversion and enrichment plants were taken over

by the newly-established JSC Enrichment & Conversion
Complex, a subsidiary of Atomenergoprom.

Conversion

The main operating conversion plant is at Angarsk near
Irkutsk in Siberia, with 18,700 tonnes U/yr capacity. It is part
of the JSC Angarsk Electrolysis & Chemical Combine, whose
prime function is conversion and enrichment of uranium.

The Elektrostal conversion plant, 50 km east of

Moscow, has 700 tU/yr capacity for reprocessed
uranium, initially that from VVER-440 fuel. It is owned

by Maschinostroitelny Zavod (MSZ) whose Elemash fuel
fabrication plant is there. Some conversion of Kazakh
uranium has been undertaken for west European
company Nukem, and all 960 tonnes of recycled uranium
from Sellafield in UK, owned by German and Netherlands
utilities, has been converted here.

www.powertecrussia.com
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n3HavanbHo 13 Tonamea BBOP-440. ST10T 3aB0f,
«9JIEMALLI» no Npon3BOACTBY AOepHOro Tonnmea
npuHagnexnt OAO «MalnHOCTPOUTENBHbIN

3aBoa» (OAO «M3C»). 3gech NponsBoanTCS
npeobpasoBaHne HEKOTOPOM YacTn Kazaxckoro
ypaHa onga 3anagHoeBponenckom komnaHum «Nukems»
1 NpeobpasoBaHe BCero nepepaboTaHHOro

ypaHa (960 ToHH) ¢ 3aBoaa Cennadung (Sellafield)

B BenukobpuTtaHum, BnagenbleM KOTOPOro
SABNAOTCS KOMMYHaslbHblE NPeanpusTusa F'epmanHim u
HuoepnaHnos.

O6orawenne

YeTbipe 3aBOAa Mo OOOraLleHWo ypaHa, obLLen
MOLLHOCTbO 24 munnnoHa kr EPP (EguHuiy,
PazpennTtensHbix PaboT)/roa padoTtatoT B HoBO-
Ypanbcke 6nn3 EkatepuHbypra Ha Ypane, 3eneHoropcke
(KpacHospck-45), CeBepcke, psiAoM ¢ TOMCKOM

n AHrapcke, psaom ¢ VIpkyTckom — Bce Tpu, 13
nocnenHVX nepe4ncneHHblx, Haxoasatcsa B Cubupw.
[NepBble ABa U3 NEPeYNCEHHbIX 3aBOAOB, B OCHOBHOM,
paboTatoT Ha yA0BNETBOPEHNE NEPBMHYHOIO cnpoca
n3-3a pybexa, a CeBepCKuii 3aBO[, CNeLMann3npyeTcs
Ha oboralleHnn pereHepUpPOBaHHOIO ypaHa, BKAtYas
ypaH 13 3anagHown Esponsbi.

Hoso-Ypanbckuin 3aBof BxoauT B coctaBs OAO
«YPanbCKUn 3NeKTPOXMMUNHECKUIA KOMOUHAT» B
CeeppanioBckon obnacTtu. Ha 3aBope paboTatoT
LIEHTPUYIM BOCBMOro nokofaeHuns ¢ 2003 roga v B
HacTosILLiee Bpemsi MPOXOASAT UCTbITaHNs LeHTpUdyr
[EBSATOrO MOKOJIEHUS.

3eneHoropcKuii 3aBof, Takke n3BecTeH kak MO
«QNEKTPOXMMNYECKMIM 3aB0o» («9X3») B KpaCHOSPCKOM
kpae (120 KM Ha BOCTOK OT KpacHOspCKa), KOTOpbIi
NMEET aKKpPEOUTaLIMIO CUCTEM SKOJSIOMMHECKOro
MeHempkmeHTa ISO 14001, 370 nnowagka HOBOro 3aBoa
Mo NPeobpPa3oBaHUIO ypaHa (CMOTPU HKE).

CeBepckuin 3aBoa B TOMCKOM 061acTy BXOOUT B
cocTtaB OAO «CnbUPCKUIA XUMUHECKNIA KOMBUHAT»,
KOTOpPbIM BbIN OTKPBLIT B 1953 rogy. 3aBoa, HaxXoanTCs
B 15 kunomeTpax ot Tomcka. [NNoM1UMo yCTaHOBOK Mo
oboraleH o ypaHa, Ha MioLaake pacnonaratoTcs
HECKO/IbKO PEaKTOPOB MO MPOMU3BOACTBY MYTOHUSA

(B HacTosILLEee BpeMs He paboTatoT), yCTaHOBKa
CMELLaHHOro OKCUAHOro SAepHOro Tonanea u gpyrme
YCTaHOBKM.

http.//www.shk.tomsk.ru
http://eyeball-series.org/seversk/seversk.htm

AHrapck, psaom ¢ Vipkytckom B Crbupu, BXOOUT B
coctaB OAQ «AHrapCKNi XUMUYECKIM SEKTPOSIUSHBIN
KOMOUHAT». 3TO TakKe ABNSETCS MIoLLaaKon HOBOro
Me>xayHapOAHOro LeHTpa No oboralleHuio ypaHa
(MUQY) n 6aHka sgepHoOro Tonnamnea.

www.powertecrussia.com

Enrichment

Four enrichment plants totalling 24 million kg
SWU/yr of centrifuge capacity operate at Novo-
Uralsk near Yekaterinburg in the Urals, Zelenogorsk
(Krasnoyarsk-45), Seversk near Tomsk, and Angarsk
near Irkutsk - the last three all in Siberia. The first
two service foreign primary demand and Seversk
specialises in enriching reprocessed uranium,
including that from western Europe.

The Novouralsk (Novo-Uralsk) plant is part of the JSC
Urals Electrochemical Combine in the Sverdlovsk region.

It has operated 8th generation centrifuges since 2003, and
is trialling 9th generation units.

The Zelenogorsk plant is also known as the PA
ElectroChemical Plant (ECP) in the Krasnoyarsk
region (120 km east of that city), and has ISO 14001
environmental accreditation. It is the site of a new
deconversion plant (see below).

The Seversk plant is part of the JSC Siberian Chemical
Combine (SKhK), Tomsk region, which opened in 1953.
It is about 15 km from Tomsk. As well as the enrichment
plant the site has several plutonium production reactors
(now closed), a MOX plant and other facilities.
http.//www.shk.tomsk.ru

Angarsk, near Irkutsk in Siberia, is part of the JSC
Angarsk Electrolysis & Chemical Combine. It is also the
site of the new International Uranium Enrichment Centre
(IUEC) and fuel bank.

Diffusion technology was phased out by 1992 and all
plants now operate modern gas centrifuges, with further
fitting of 8th generation equipment in progress. The last
6th & 7th generation centrifuges were set up in 2005, 8th
generation equipment has been supplied since 2004, now
at about 240,000 units per year and are replacing 5th
generation models. (6th generation units are still produced
for export to China.) The technology is attributed by
Nuclear.Ru to VNIPIET in St Petersburg, though Tenex
has taken over responsibility for manufacturing the
equipment through JSC Russian Gas Centrifuge and JSC
Khimprom Engineering.

The Novouralsk plant is the largest (10 M SWU/yr) and can
enrich to 30% U-235 (for research and BN fast reactors),
the others only to 5% U-235. The JSC Electrochemical
Plant (ECP) at Zelenogorsk is 5.8 M SWU/yr and is
introducing ISO9001 quality assurance system.

A significant proportion of the capacity of both plants

- some 7 M SWU/yr - is taken up by enrichment of former
tails (depleted uranium), including for west European
companies Areva and Urenco. According to WNA
sources, about 10,000 to 15,000 tonnes of tails per year,
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1992 rop 3HaMeHyeTCsa 0TKa3oM OT AN IPY3NOHHOM
TEXHOMOMMK, KOrga BCce 3aBOfpl MepeLun Ha
COBPEMEHHbIe rasoBble LieHTPUMYrn; B HACTOsILLEE
BpeMs BeeTCH yCTaHOBKa 060pyA0BaHWs BOCbMOIoO
nokonenusi. B 2005 rogy 6binn yCTaHOBAEHD!
nocnegHune LUeHTpudyri 6 1 7 NMOKONEHN;
060opynoBaHne BOCbMOIO MOKOIEHNSA MOCTaBNAAETCS

¢ 2004 roga, 1 B HACTOSLLEE BPEMSA KaXKabIV rof,
ycTaHaBmBaeTca nopsaka 240000 yCcTaHOBOK,
KOTOpblE 3aMEHAT MOLENN NATOrO MOKONEHNS
(MOAEenn LWeCToro NOKONEeHWst BCe eLLe Mpou3BOaATCSA
ons akcnopTta B Kntar). TeXHONorsa npunuceiBaeTcs
Nuclear.Ru «Bcepoccnnckomy NpoekTHOMY 1 Hay4HO-
NCCNEeAoBaTENIbCKOMY UHCTUTYTY KOMMIEKCHOW
3HepreTuyeckon TexHonorum» (BHUMNST) B
CaHkT-lNeTepbypre, xoTa «Tenex» B3s1 Ha cebs
0643aTENBCTBO MO NPOM3BOACTBY 060PYAOBAHMS Yepes
OAO «Poccuinckmne rasosble LeHTpudyrn» n OAO
«<XVIMIMPOM>.,

HoBoypanbCknin 3aBo[, ABNAETCHA CaMbIM KPYTHbIM
(10 M Epununy, PaspenuteneHbix Pa6oT (EPP) B

ron) n cnocobeH oboratatb o 30% U-235 (ons
nccneaoBaHnin n BeiCTpbIx peakTopos BN), Toroa
Kak gpyrve oborawaroT Toabko Ao 5% U-235. OAO
«ONEKTPOXMMUNYECKMI 3aBOO» B 3eN1eHOropcKe,
npouseoanTenbHoOCTLO 5.8 M EPP B roa, BBoant
cuctemy obecnedeHust kadectaa 1ISO9001.

3HaunTeNbHAsA YacTb MOLLHOCTM 0O0MX 3aBOA0B

— nopsiaka 7 M EPP B rog — 3aHsTa oborallgHuem
ObIBLUMX XBOCTOB (06€QHEHHDIN YpaH), BKIKO4as

ansa 3anagHoEBPONENCKMX KOMMaHUM «Arevar 1
«Urenco». CornacHo ncto4Hkam BecemumpHon SaepHon
Accoupaumm (BAA), nopsiaka ot 10000 go 15000 TOHH
XBOCTOB B rof, acce U-235 mexay 0.25% n 0.40%,
oTnpaBnannck B Poccuto ¢ 1997 roga ans oboraileHms
00 0.7%. XBocTbl ymeHbLuaoT A0 0.10% U-235 u
OCTaBnsAtoT B Poccum ans MCnonb3oBaHNs B ObICTPbIX
pekTopax B byayliem. KoHTpakTbl Ha 3Tn padoThbl
3akaH4mBatoTca B 2010 ropy.

YHacTb MOLLHOCTEN 3eneHoropcka, NpnbnmanTensHo 4.75
M EPP B rog, 3aHsTa NoBTOPHbIM 0b0ralleHnem XBOCTOB
onst obecnevenrsa 1.5% oboralleHHbIX MaTepuanos ang
CMeLLMBaHMS POCCUNCKOrO BbICOKOOBOraLLiEHHOrO ypaHa
(BQY), npegHasHaveHHoro ans CLLIA. OTOT 3aBof Takke
ABNSETCS NNOLLAAKOM ANs NONyHYeHUs/CMeLLnBaHns
Hn3KooboratleHHoro (HOY) 13 ypaHa ObIBLIErO Opy»Kins
ons npodaxn B CLLA.

MoulHocTb CeBepcka cOCTaBNsAeT NpUOAN3UTENBHO

3 M EPP B rog, v onpefeneHHoe KoIM4ecTBO
nepepaboTaHHOro ypaHa oboraiaetcs 3aecb ¢ 1991
roga ons «Areva» COrflacHoO AeCATUNETHEMY KOHTPAaKTY,
paccynTaHHoMy Ha 500 ToHH UFB. (PpaHuy3ckue
Cny>x6bbl MaccoBown MHMopMaumm cooblianm B 2009
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with U-235 assays between 0.25% and 0.40%, has been
shipped to Russia for re-enrichment to about 0.7% U-235
since 1997. The tails are stripped down to about 0.10%
U-235 and remain in Russia, being considered a resource
for future fast reactors there. The contracts for this work
end in 2010.

A portion of the Zelenogorsk capacity, about 4.75 M
SWU/yr, is taken up with re-enrichment of tails to provide
1.5% enriched material for downblending Russian HEU
destined for USA. It is also the site for downblending of
ex-weapons uranium for sale to the USA.

Seversk capacity is about 3 M SWU/yr, and some
recycled uranium (from reprocessing) has been enriched
here for Areva, under a 1991 ten-year contract covering
about 500 tonnes UF6. (French media reports in 2009
alleging that wastes from French nuclear power plants
was stored at Seversk probably refer to tails from
enrichment of the recycled uranium.) It is understood to
be enriching the 960 tU of reprocessed uranium from
Sellafield in UK, belonging to its customers in Germany
and Netherlands, sent to Elektrostal in eight shipments
over 2001-09.

Angarsk, near Irkutsk, is the smallest of three Siberian

plants, with capacity of about 2.6 million SWU/yr.
In 2008 Kazatomprom set up a 50-50 joint venture

www.powertecrussia.com
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rofy O XpaHeHWn 0TXoa0B PpaHLy3CKNX SASPHbIX
3aBoa0B B CeBepcke, BO3MOXHO CCbINasicb Ha
XBOCTbI NOCcNe oboralleHns nepepadoTaHHOro
ypaHa). CornacHo nmetroLLmMmMcs ceegeHrsm, 960
TOHH NepepaboTaHHoro ypaHa na Cennauvnba B
BenvkobpuTtaHunn, npruHagnexalimx ero KnmeHTam
B 'epMaHun n HugepnaHgax, 6bi10 oTnpaBieHo

B 9nekTpocTanb ¢ 2001 no 2009 roabl BOCbMbtO
napTuaMmn.

AHrapck, psaoM ¢ VIpKyTCKOM, MOLLIHOCTb KOTOPOIro
COCTaBNgeT NPUOAN3NTENBHO 2.6 MunanoHos EPP B
rof, 9BNSETCHA CaMbIM ManeHbKUM 13 Tpex CUONPCKMX
3aBogoB. B 2008 rogy «Kasatonpom» co3gan
COBMECTHOE MPEANPUATHE C «Tenex» Ha ycnosusax 50-
50 pna mHaHcrpoBaHus 5 munnnoHHoro EPP B rog
nPVPOCTa Ha AHFAPCKOM 3aBoAe, KOorga Kakaas n3
CTOPOH cAenana BnoXeHue nopsaka 1.6 mvnnnapoos
nonnapos CLLA, 4Tobbl umeTb 50% [0av B Kanutane
KoMnaHuK. B HacTosiLee Bpemst MoLHOCTb Gl
oueHnBaeTca B 3 M EPP B rog, a BBog, B MPOMBILLNEHHYHO
akcnnyataumo Hamedaetcs Ha 2011 rog. 31a

NHhopMaLWs OTAMYHA OT MHAOPMaLIMK, NPeaCTaBIEeHHON

MexxayHapoaHeiM LleHTpom no OboralleHno
Ypana (MLIOY).

MexxayHapodHbii LieHTp no OboratueHno YpaHa
(MLIOY) oTkpbIBaeTCcs B AHrapcke (CMOTpU CneayoLLmi
paspgen). Ha ctagum paspaboTkm HaxoasaTcs apa
MPOEKTAa MO MOBbLILLEHNIO NMPON3BOAUTENBHOCTU OT 2.6
0o 4.2, n 3atem, noytn 10 munamoHos EPP B rog K
2015 rogy. Ha aTon nocnenHen ctagumy NoBbILLEHMS
NpPoV3BOANTENBHOCTI BYAET y4acTBOBaTL KasaxcTaH
co cBovMu napTHepamn 13 MLIOY, KoTopble pasgensaT
pacxogpl 2.5 munnnapaos nonnapos CLLA. CmoTtpu
pasnen HxKe.

MoBTOPHOE Npeo6pa3oBaHLe ypaHa

Poccuiickas ycTaHoBKa Mo npeobpa3oBaHuio ypaHa
HaxXOOMTCS Ha DNEKTPOMEXaHNYeCKoM 3aBofe (BM3).
3aBof, No npeobpasoBaHnto (0eddTopUPOBaHUO) ypaHa
MoLLHOCTBO 10000 TOHH B rof 6bin MOCTPOEH «Tenex»
Ha OCHOBaHWW CorflalleHns No nepeaade TEXHONOMN C
SOEPHON KOMMNaHWen «Arevar» Onsa Lenen gonrocpoYHoro
XpaHeHns 06eOHEHHOrO ypaHa B Ka4eCcTBe ypaH okcuaa
1 NPOM3BOACTBA MNaBMKOBOW KNCNOTbl HF B kadecTse
no6o4HOro NpofdykTa. Poccurickasa yctaHoBka no
npeobpasoBaHNIO ypaHa 3aBof CXoAHa C YCTaHOBKOM
«Areva’s W2» B Nueppnatre 8o ®paHLyn 1 B OCHOBHOM
OCHalleHa 3anagHoeBpPONencKM 0BopyOOBaHMEM.
Owna 6bl/1a nyleHa B MPOMbILLAEHHYIO SKCMyaTaLuio B
nexkabpe 2009 roga.

Mpon3BoacTBO TONNMBA

TonnueHast komnaHus OAO «TB3J1» obecnevvBaeT
TOMJIMBOM 74 aTOMHbIe 3/1eKTpOCTaHLMK B Poccun 1 3a
pybexxoM, 30 nccneqoBaTenbCKNX SOEPHbIX PEAKTOPOB 1
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with Tenex for financing a 5 million SWU/yr increment
to the Angarsk plant, with each party to contribute
about US$ 1.6 billion and hold 50% equity. It now
appears that initial JV capacity will be about 3 M
SWU/yr, with first production in 2011. However, in
2010 Rosatom announced that this would not proceed,
due to surplus world capacity, but other joint venture
enrichment arrangements with Kazatomprom have been
offered, notably up to a 49% share in Novouralsk or
Zelenogorsk.

The International Uranium Enrichment Centre (IUEC) is
being set up at Angarsk (see following section). Two
projects are under way to increase the capacity of this
from 2.6 to 4.2 and then to almost 10 million SWU/yr by
2015. The latter stage will be with Kazakhstan and other
IUEC partners, who will share the $2.5 billion cost.

See section below.

Deconversion

Russia’s W-ECP deconversion plant is at Zelenogorsk
Electrochemical Plant (ECP). The 10,000 t/yr deconversion
(defluorination) plant was built by Tenex under a
technology transfer agreement with Areva NC, so that
depleted uranium can be stored long-term as uranium
oxide, and HF is produced as a by-product. The W-

ECP plant is similar to Areva’s W2 plant at Pierrelatte in
France and has mainly west European equipment. It was
commissioned in December 2009.

Fuel fabrication

This is undertaken by JSC TVEL, which supplies 74
nuclear power plants in Russia and abroad as well as
30 research reactors and fuel for naval and icebreaker
reactors. Its operations are certified against ISO 9001.

TVEL has two fuel fabrication plants:

» the huge Maschinostroitelny Zavod (MSZ) at Elektrostal
50 km east of Moscow - known as Elemash,

» Novosibirsk Chemical Concentrates Plant (NCCP) in
Siberia, and

» Chepetsky Mechanical Plant (CMP) near Glazov in

www.powertecrussia.com
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peakTopbl BMC 1 negokonos. deaTenbHOCTb KOMRaHnn
cepTndmumpoBaHa Ha cooTBeTcTBMe 1ISO 9001.

OAO «TB3J1» nmeeT apa 3aBofa No Npou3BOACTBY

TOoNnnMBa:

» OrPOMHbIN MalLunMHOCTpouTeNbHLIM 3aBof (MC3) B
3nekTpocTtanu, 50 KM Ha BOCTOK OT MockBbI —
N3BECTHbIN Kak «JTEMALLI»,

» HOBOCNOMPCKUIA 3aBOJ, XMMMNHECKNX KOHLIEHTPATOB
(AO «H3XK>») B Curbupwu, n

» YeneTckuin MexaHndeckuin 3asof (HM3) 6113 [Tnazosa
B YOMYPTUM N3roTaBIMBaeT LMPKOHMEBOE MOKPLITUE U
YPaHOBYHO MPOLYKLIMIO.

OCHOBHOE NPOV3BOACTBO TOMMBHBIX MPaHY
BbIMOJHAETCS Ha KaHaIbHOM peakTope 60MbLLION
mMoLHocTH (PBEMK) 1 Ha BOAO-BOOSIHOM 3HEPreTUHECKOM
pekTope (BBOP) Ha YNbbuHCKOM 3aBoAe B YCTb-
KameHoropcke B KasaxcTtaHe, ogHako 3aBofbl
«QNEMALLI» n AO «H3XK» nMetoT NOBbILLIEHHYHO
nponasoanTenbHocTb. MC3 Npon3BoanT KacceTbl
TENIOBbIOENAOLLMX SIEMEHTOB, Kak [NA PEaKTOPOB
Poccumn, Tak 1 0na 3anagHOEBPOMNENCKMX PEaKTOPOB Ha
OCHOBaHWN UCMOJIb30BaHNS CBEXXErO 1 NepepaboTaHHOro
ypaHa. Kpome Ttoro, MC3 npousBoauT TONIMBO A4
1CCNeaoBaTeNbCKMX PEaKTOPOB U 415 1e40KOOB.
HoBocnbnpcknin 3aBoa, XMMUHECKNX KOHLIEHTPATOB

(AO «H3XK>») B OCHOBHOM MPOM3BOANT TONNBO 415
BOOO-BOASAHbIX aHepreTndecknx peaktopos 440 1 1000.
MCS/3NMEMALL aBnsieTCcss OCHOBHbIM MOCTABLLMKOM
TOMJIMBHbIX KACCET.

BBop B akcnnyaTaumio NpOMbILLIEHHON YCTaHOBKM

no MPOW3BOACTBY TOM/IMBA CMELLIAHHOMO OKCKaa
MOLLIHOCTbLIO 60 TOHH B rof, 3arnsiaHnpoBaH Ha 2014

ron, B >KenesHoropcke (bbiBLumi KpacHospck-26, B 70
KUMOMETPAax Ha CeBEPO-BOCTOK OT KpaCHOAPCKa) nos,
PYKOBOACTBOM FOPHO-XUMMHECKOro kKombuHata (MXK),
rae 6ynet nponsBoanTbes 400 TOMAVBHBIX KACCET B o[,
onst peaktopoB BN-800 1 6yaylumx saepHbIX PeakToOpoB

www.powertecrussia.com

Udmurtiya makes zirconium cladding and also some
uranium products.

Most fuel pellets for RBMK and VVER-1000 reactors
were being made at the Ulba plant at Ust Kamenogorsk
in Kazakhstan, but Elemash, and Novosibirsk have
increased production. MSZ produces fuel assemblies for
both Russian and west European rectors using fresh and
recycled uranium. It also fabricates research reactor and
icebreaker fuel. Novosibirsk produces mainly VVER 440
& 1000 fuel. MSZ/Elemash is the principal exporter of fuel
assemblies. Total production is about 1400 t/yr.

A 60 t/yr commercial mixed oxide (MOX) Fuel Fabrication
Facility (MFFF) is scheduled to start up at Zheleznogorsk
(formerly Krasnoyarsk-26, 70km NE of Krasnoyarsk) by
2014, operated by the Mining & Chemical Combine (MCC)
to make 400 fuel assemblies per year for the BN-800 and
future fast reactors. This is funded to RUR 5.1 billion (US$
169 million) over 2010-12.

A small MOX fuel fabrication plant has operated at the
Mayak plant at Ozersk since 1993. A new 14 tonne

per year plant to fabricate dense fuel for fast neutron
reactors is planned at PA Mayak, to operate from 2018.
In the federal target program to 2020, RUR 9.35 billion
(US$ 310 million) is budgeted for it. Later it may be
expanded to 40 t/yr.

The Research Institute of Atomic Reactors (RIAR) at
Dimitrovgrad, Ulyanovsk, has a small MOX fuel fabrication
plant, and under the federal target program this has been
allocated RUR 2.95 billion (US$ 83 million) for expansion
to produce 400 fuel assemblies per year. Its main research
has been on the use of military plutonium in MOX; in
collaboration with France, USA and Japan.

Another MOX plant for disposing of military plutonium
is planned at Seversk (Tomsk-7) in Siberia, to the same
design as its US equivalent.

TVEL’s Moscow Composite Metal Plant designs and makes
control and protection systems for nuclear power reactors.

International Uranium Enrichment Centre (IUEC)

and fuel hank

The IUEC concept was inaugurated at the end of 2006
in collaboration with Kazakhstan, and in March 2007 the
IAEA agreed to set up a working group and continue
developing the proposal. In September 2007 the joint
stock company Angarsk International Uranium Enrichment
Centre (JSC Angarsk IUEC) was registered and a year
later Rostechnadzor licensed the Centre. Late in 2008
Ukraine’s Nuclear Fuel Holding Company took a 10%
stake in it, matching Kazatomprom’s 10%. Armenia has
also decided to participate in IUEC, while accession
negotiations proceed with South Korea, Finland, and
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Il ATOMHAA

Ha BbICTpbIX HelTpoHax. CToMMOCTb NpoekTa 5.1
MUnIMapnos pyonen (169 munnvoros gonnapos CLLIA),
YTO JOSMKHO ObITb 0cBoeHO B 2010-2012 rogax.

HebonbLuon 3aBOA, CMELLAHHOIO OKCWOHOIrO SAePHOro
Tonsmea (COAT) pabotaeT Ha 10 «Magk» B O3epcke

¢ 1993 roga. HoByto yCcTaHOBKY MO MPOV3BOACTBY
KOMMAaKTHOro TOMvBa AN SAepHbIX PEAKTOPOB Ha
ObICTPbIX HENTPOHAX MPOV3BOAUTENBHOCTLIO 14 TOHH

B rof NnaHMpyeTcsa BBECTW B akcnayaTaumto Ha MO
«Mask» ¢ 2018 roga. CornacHo deaepanbHOM LIENEBOW
nporpamme 0o 2020 roga, 610a4KeToM BblgeneHo 9.35
MunapaoB pydnen (310 munnmoHoB gonnapos CLLIA)
1S BbINOSHEeHNA aTon 3agaqu. [o3gHee, MOLHOCTL 3TON
YCTaHOBKMN MOXET ObITb yBenm4eHa ao 40 TOHH B rog.

Hay4Ho-nccnenoBaTenbCkuii MHCTUTYT aTOMHbIX
peakTopoB (HNWAP) B umuTpoBrpage, Y nbsHOBCKON
obnacTn, UMeeT HeOONbLLYHO YCTaHOBKY MO NMPOU3BOACTBY
CMELLIaHHOMO OKcMaHoro aaepHoro Tormnmea (COAAT)

1, cornacHo denepanbHOM LIENEBON NporpaMmme,

Ha yBENNYEHNE MOLLIHOCTM STOW yCTaHoBKK o 400
TOMNNMBHbIX KACCET B rof, 610f)KeTOM BblAeneHo

2.95 munnrapaoBs pyonen (83 MuAnnoHa oonnapos).
ViccnenoBaHus 3TOro MHCTUTYTA MO UCMOb30BaHUIO
NAYTOHWS BOBHHOMO Ha3HaYeHWst 415 NPon3BoACTBa
CMeLIaHHOMO OKCUOHOMO SAEPHOro TOMMBa COBMECTHO
¢ ®paHupen, CLLA 1 AnoHnen aBnsaioTcst OCHOBHbIM
HanpaBfneHNeM UCCNeaoBaHWn 3TOr0 UHCTUTYTA.

Ele ogHa ycTaHOBKa MPOU3BOACTBA CMELLAHHOMO
OKCWHOIo SAePHOro ToMnMBa, CBsS3aHHas ¢
JIMKBMAALUMEN BOEHHOIO NTYyTOHNUS 3arniaHMpoBaHa B
CeBepcke (Tomck-7) B Cubrpm Mo TOMY >Ke MPOEKTY HYTO
n B CLLIA.

MOCKOBCKUI 3aBO, KOMMO3MLMOHHBIX METANTNHECKIMX
nokpbiTin OAO «TB3J1» NpOEKTURYET N U3roTaBMBaeT
3aLUTHbIE CUCTEMbI AN SAEPHBIX SHEPrETUHECKNX
PEAKTOPOB.

Belgium. Mongolia is reported to be interested, and Russia
has invited India to participate in order to secure fuel for

its Kudankulam plant. The aim is for Techsnabexport
eventually to hold only 51%. Each 1% share is priced at
US$ 7500.

The centre is to provide assured supplies of low-enriched
uranium for power reactors to new nuclear power states
and those with small nuclear programs, giving them
equity in the project, but without allowing them access to
the enrichment technology. Russia will maintain majority
ownership. IUEC will sell both enrichment services (SWU)
and enriched uranium product. Arrangements for IAEA
involvement were being sorted out in 2009, and in 2010 a
feasibility study will be commenced on IUEC investment,
initially for equity in JSC Angarsk Electrolysis & Chemical
Combine (AECC) so that part of its capacity supplies
product to IUEC shareholders.

The existing enrichment plant at Angarsk will feed the
IUEC and accordingly has been removed from the
category of “national strategic installations”, though it

has never been part of the military program. In February
2007 the IUEC was entered into the list of Russian nuclear
facilities eligible for implementation of IAEA safeguards.
The USA has expressed support for the IUEC at Angarsk.

Development of the IUEC will be in three phases:

1. Use part of the existing capacity at Angarsk in
cooperation with Kazatomprom and under IAEA
supervision,

2. Expand capacity (perhaps double) with funding from
new partners,

3. Full internationalisation with involvement of many
customer nations under |IAEA auspices.

In November 2009 the IAEA Board approved a Russian
proposal to create an international “fuel bank” or reserve
of low-enriched uranium under IAEA control at Angarsk. It
will comprise 120 tonnes of low-enriched uranium as UFG,
enriched 2.0 - 4.95% U-235 (with 40t of latter), available
to any IAEA member state in good standing which is
unable to procure fuel for political reasons. It will be fully
funded by Russia, held under safeguards, and the fuel will
be made available to IAEA at market rates, using a formula
based on preceding spot prices. Following an IAEA
decision to allocate some of it, Rosatom will transport
material to St Petersburg and transfer title to IAEA, which
will then transfer ownership to the recipient.

This initiative will complement a proposed IAEA fuel
bank by making more material available to the IAEA for
assurance of fuel supply to countries without their own
fuel cycle facilities. The 120 tonnes uranium as UF6 is
equivalent to more than one full fuel load for a typical
1000 MWe reactor, and is (in 2010) worth some

US$ 250 million. It is to be available by the end of 2010.

www.powertecrussia.com



NUCLEAR H

Me)xayHapoaHblid LEeHTP no o6orawenuio ypaHa (MLOY)

1 6aHK TonnuBa

KoHuenumst MLIOY 6bina BBeaeHa B kKoHLe 2006 roga
COBMeCTHO ¢ KasaxcTtaHoM, a B MapTe 2007 roga
MAIATS cornacunocb cosgaTb pado4yto rpynny u
NPOOOIKUTE Pas3paboTKy NpeanoxeHus. B ceHTsabpe
2007 roga 6bi1n0 3apernctpmpoBaHo CI «AHrapcKuni
MEeXXyHapOoOHbIn LeHTp oboratleHust ypaHa» (Cl1
«AHrapckun MLIOY») n cnycTs rog, LieHTp nonyynn
JvueHsno POCTEXHAO3O0PA. B koHue 2008 roaa,
YKpanHckas XonanHroBas KoMnaHust SaepHoro
TOonAmBa Bnoxxuna B gonto 10% B cOOTBETCTBUN C
10% BnoXxeHnem «KasaTonpom». APMEHUS TakxKe
pelmna npuHaTb ydacTtne B MLIOY, B To Bpems

Kak NeperoBopbl O MPUCOEAVNHEHUN K OOrOBOPRY
BeayTcs ¢ KOxxHom Kopeein, PuHnaHamen n benbruei.
OTmMevaeTcs, 4To MOHIFoMS TakKe U3bsBuna MHTEPEC.
Poccuna npurnacuna aong ysactis u iHgnto, YTobbl
obecne4vunTb TonmeoM ee ASC «KyaaHkynam». Lienbto
«TexcHabaKCnopT» B KOHEYHOM UTOre ABNSETCA
BnageHne Tonbko 51% npoueHTOM akumin, Kaxxablin %
cTonmocTbto 7500 gonnapos CLLA.

3apaden LieHTpa aBnseTcs NOCTaBKN HN3KO-
oboralleHHOro ypaHa oist SHePreTUHeCKX PeakTopoB
HOBbIX SiAEPHbIX AeP>XXaB 1 rOCYAapCTB C MasbIMU/
SA0EPHbIMM MPOrpamMmamMu, YTo NPEfOCTaBUT UM
aKLIMOHEPHYIO OON0 B MpoeKkTe 6e3 AocTyna K
TEXHOSOrMK oboralleHus. Poccusa 0OCTaHETCSt OCHOBHbBIM
BnagenbLiem npoekta. MLIOY 6yaeT npogaBaTth kak
ycnyrn no oborawieHnto (EPP) Tak 1 npoaykumto
oborateHHoro ypaHa. MNopsook ydactus MATATS 6bin
oTperynmpoBaH B 2009 roay, a B 2010 rogy Ha4HeTcA
paboTa Mo TEXHNKO-3KOHOMUHYECKOMY 0OOCHOBAHWMIO
(T30O) Bnoxkeruin B MLIOY, nepBoHaYabHO Ha yHacTne
B gone akumoHepHoro kanutana OAQO «AHrapckuin
SNEKTPONMNIHBIA XUMNYECKUI KOMOUHAT», C TEM, HYTOObI
4acTb ero MOLLIHOCTeN Morfa ObITb NCNONB30BaHa 415
MocTaBKM Npoaykummn akumoHepam MLIOY.

CyLuecTByrOLLMA AHFapCcKu 3aBof, OyaeT cHab>xaTb
MUOY 1, noaTomy, Obln UCKTIOYEH U3 KaTErOPUM
«HaLMOHaIbHbIX CTPaTErNM4eCKMX YCTaHOBOK», XOTS I
He 9BNASICA HUKOMAA YacTbio BOEHHOW nporpammel. B
despane 2007 roga MLUOY 6bin BKIKOYEH B NEPEYEHDb
Poccuincknx saepHbIx MPoV3BOACTB, OTBEHAOLLIMX
TpeboBaHuaMm MAIATS no 6esonacHocTu. CLLA
Bblpaadunn nogaepxky MLIOY B AHrapcke.

Pa3sutrie MLIOY 3annaHmpoBaHO Mo TPEM CTaaUsSIM:
1. Vicnone3oBaHme YacTu CyLLECTBYOLMX MOLLHOCTEN
B AHrapcke B COTPyaHN4YeCTBE C «KasaTtonpom» 1 nogq,

Hap3opoM MATATS,

2. YBENN4eHme MOLLIHOCTEN (BOSMOXXHO B ABa pa3a)
nocpeacTBOM MHAHCUPOBaHNS OT HOBbIX NAPTHEPOB,

www.powertecrussia.com

3. 'onHast HTepHaLMoHann3aumst C y4aCctemM MHOMUX
CTpaH-3aKka34mKoB npu cogencTenm MATATS.

B Hosi6pe 2009 roga, CoseT MAIAT3 yTBEpPAMN
npeanoxeHne Poccum o cozgaHn MexxayHapoaHOro
«BaHKa TonmMBa» UM pesepBa HU3KOODOoraLEeHHOro
ypaHa nog koHtTponem MAITATS B AHrapcke. B 6aHke
OyneT HaxoauTbes 120 TOHH HM3KOOBOoralleHHOro ypaHa
UF6 1 oborauueHHoro 2.0 - 4.95% U-235 (roe 6yoet

40 TOHH nocnegHero), Ans CNoNb30BaHWA MoObIM
roCyOapCTBOM-4YSIEHOM, MMEIOLLIM HaaeXKalLlyto
NPOLIECCYabHYIO MPAaBOCMOCOBHOCTb, KOTOPOE
HecrnocobHo obecneynTb cebst TOMMBOM B CBA3M C
NONUTNHECKUMM NPUHMHaMN. BaHk ByaeT NoMHOCTHLIO
rHaHCcHpoBaTbCa Poccren, cogep»xarbes B
COOTBETCTBUM C TpeboBaHUSAMK 6e30MacHOCTH, a
TOMNMBO ByAeT NpenocTaBnATbea MAIATS NO PbIHOYHBIM
LileHaMm, paccHmTaHHbIM Mo DOPMyNe, OCHOBAHHOW

Ha cnoToBbIX LieHax. Cneaya pewernio MATATS o
npegocTtaeneHun Tonvea, «<POCATOM>» nepeBo3nT
mMaTtepuan B CaHKT-IeTepbypr 1 nepenaeT npaso
cobcTBeHHOCTN MAAT3, KOTOPOE 3aTeM NepedaeT 3To
npaBo NoJy4aTento.

O1a nHymaTtrea byaeT AONOMHEHNEM K MPEOJIOMKEHHOMY
MAIATS 6aHky TonmBa, YTo 06eCnevnT yCuneHme
rapaHTun MAIATO no nocTaBke TOMMMBa CTpaHam, He
NMELLMM COBCTBEHHOrO 060PYA0BaHNSA YCTAHOBOK
A0epHOro TonvBHOro Uvkna. 120 ToHH ypaHa UFG
SKBMBAJIEHTHO 60J1E€ HEM OOHOW MOMHOM 3arpy3ke
CcTaHgapTHoro peaktopa 1000 MBT, 4to no ueHam 2010
roga ctouTt NpmbnmanTensHo 250 MUIMOHOB

nonnapos CLLIA.

A%, World
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