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AO «O «IneKkTpoxMMmnyeckun 3asoa»

— OAHO 13 pa3aenuTenbHbIX NPeanpPuUATUNR,
BxoAAwWmMx B TonnmBHyto KomnaHuo Pocatoma
«TB3J1». Mpon3BoANT HN3KOOOOTaLLEHHbI
ypaH Ana TONNBHbIX COOPOK aTOMHbIX SN1EK-
TPOCTaHUWI, CTabW/bHble U PaAMOaKTUBHbIE
N30TOMbl PA3/INYHbIX XUMUYECKNX INIEMEHTOB,

bTOpCopepxKaLlyio NPOAYKLUMIO.

JSC «PA ECP» is a separation
facility of Rosatom State
Corporation. It produces
low-enriched uranium for
fuel assemblies used in
NPPs, stable and radioactive
isotopes of various chemical
elements and hydrofluoric
products.

AO «O «IneKTpPOXNMUYECKNIA 3aBOL»



ABK
ANl
BC
BC-2
BL-1

H3X/n HaBec 3anofiHeHNs Xene3HoA0POXKHbIX LIMCTEPH
H3/p-2 HaBeC 3anoNIHEHS KeNe3HOAOPOXKHbIX LMCTEpPH N2 2

OK-36

OK-36-2 paclumpsaeman yacTb y3na OK-36

Ck
TOY-1
y3
yn
YK
YK-2
YO
YO-2
yn
yn-2
YMp
YMp-2
YP

aAMUHNCTPATUBHO-6bITOBOI KOpMyC
aHanuTnyeckas naboparopus
BOAOPOAHaA CTaHUMA

BoAopoaHasa ctaHumaA Ne 2
BeHTLEHTPp N2 1

y3en OK-36

cknag emkoctein ¢ OrQy

TennoobmeHHas ycTaHOBKa

y3en 3aTapuBaHuis

y3en ncrnapeHus

y3en KOppPeKTUPOBKM

30Ha ANA pacluMpeHmns y3na KOPPEeKTUPOBKU
y3en obecdTopuBaHma «W1-3X3»
y3en obecdTopuBaHma «W2-3X3»
y3en nepepabotkn HF (THF1)
y3en nepepabotkn HF (TH
y3en npviema BOB
y3en npvema bOB
y3en peKkTud



AOQ «[Mpoun3BoacTBEHHOE 06bEeAMHEHME «INEKTPO-
XVIMUYECKNIA 3aBOA» NepBbiM B Poccnm ocBonno
MPOMBILLIIEHHYIO NepepaboTKy 06eJHEHHOTO reK-
cadtopunga ypaHa (Oroy).

ONeKTPOXMMMYECKMIA 3aBOA PeLln B MacluTabax
Cco6CTBEHHOrO NPOM3BOACTBA NPObNemy yTunmsa-
umn OI®Y, ncnonb3oBas Af1g 3TUX Lienen TeXHOSO-
rUi0, NPeaNoXeHHY0 ppaHLy3CKMMM aTOMLLMKaMN.
TexHonornyecknin npouecc obectopusaHma OrPy
npoLuen NpoBepKy BpeMeHeM Ha ycTaHoBKax «W-1»
1 «W-2», nencTByloWNX Ha ppaHLy3CKOM ALEPHOM
obbekTe B T. [lbeppnatTe, n fokasan cBot 3ddek-
TUBHOCTb.

Joint Stock Company «Production Association
«Electrochemical Plant» (subsidiary of JSC « TVEL»
as part of Rosatom State Corporation) was the first
in Russia to introduce industrial-scale recycling

of depleted uranium hexafluoride (DUF).

The issue of utilization of DUF_ has been solved
within JSC «PA ECP» using the technology offered
by French nuclear industry.

DUF, defluorination process has passed the test

of time on W-1 and W-2 plants at the French nuclear
facility in Pierrelatte (Areva Group) and proved its
efficiency at JSC «PA ECP» in Zelenogorsk.
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Cepreinn Bacunbesnu OUJIMIMOHOB,
reHepasibHbIN GUPEKTOP
AO «[10O «IneKTPOXMNYECKIIN 3aBOAY:

- YctaHoBKa «W-2X3» — 310 peanusaymsa
NPUHATON NpeanpuaTuemM 3Konornye-
CKOW NONUTUKK, NpefyCcMaTpUBaloLLein
CHVXKeHVEe YPOBHSA NOTEHLNANbHOTO
HeraTMBHOIO BO3JENCTBMA NPON3BOA-
CTBEHHbIX GaKTOPOB Ha OKPY>KatoLLyto
cpeny. bonee Toro, 9X3 B3An Ha cebA
o0bA3aTenbCcTBa NOC/eA0BATENbHO BHe-
APATb SKONOrMyeckn 6e3onacHble Tex-
HONOrMK, BbiAENAA ANA 3TOro Heobxoau-
Mble pecypcbl.

Mbl fOKa3blBaeM CBOIO 3aUHTEPECO-
BaHHOCTb 1 OTBETCTBEHHOCTb [1€/I0M,
NOHMMAaA, YTO BK/ablBAaEM [IEHbIN He
TONbKO B Gnarononyyme u aKonorunye-

CKYI0 NPUBIEKATENIbHOCTb NPeanpuATUs.

BHeppeHue 3aecb, Ha cMbupckon 3emne,
3G PeKTUBHONM TEXHONOTUM ANA NepPeBO-
na obegHeHHOro rekcadpTopmia ypaHa

B 6e30nacHyto gns xpaHeHuns Gopmy —
3TO Halll BKNaj B pelleHne OAHOM 13
npobnem aTOMHOW OTpaC/u.
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Sergey Filimonoy,
General Director of JSC «PA ECP»:

— W-ECP is the result of the facility’s
environmental policy that contemplates
reducing the level of potential negative
industrial impact on environment.
Moreover, ECP has committed to
consistently implement environmentally
safe technologies and allocate necessary
resources for that purpose.

We prove our interest and commitment
by actions, for we understand that

we put money not only into wellness
and environmental attractiveness

of the facility. Introducing here in

Siberia a successful French technology
for conversion of depleted uranium
hexafluoride into a storage-friendly state
is our contribution to solve one of the
problems in the nuclear industry.
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MpvipoAHbI ypaH COCTOUT M3 TPEX M30TOMOB

~atural uranium consists of three isotopes

Ha ypaHoBom Tonnuee, 060-
raweHHom nsortornom 2*°U,
cerofHs pabotaet 60nb-
LUMHCTBO aTOMHbIX SHepre-
TUYECKUX PEAKTOPOB.

ns Toro, 4To6bI ypaH
MO>KHO ObI/IO UCMONb30BaTb
B peakTopax A3C, ero ob6o-
rawatot go 5 % no nsorony
235U.

Most NPPs operate on nuclear
fuel enriched with #°U. For
uranium to be used in reactors
of NPPs, it is enriched with #°U
to 5 %.
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Ina oboraleHna ypaHa dNeKTPOXMMUYECKNIA 3aBOA, KaK U
Lpyrue pasgenutenbHble npeanpuaTna Pocatoma, ncnonb-
3yeT COBPEMEHHbIE BbICOKOCKOPOCTHbIE ra30oBble LieHTpudy-
rn. O6oralyeHHbIN ypaHoBbI NpoayKT (OYI) HanpaBnsaeTca
3aKa3uuKy.

Ob6enHeHHbIN rekcadpTopug ypaHa (OrdY), nnm «xocTbi»,

C MeHbLUMM coaepKaHmem 2*°U, yem B Cbipbe, NOMeLLaeTcA

B CTaHZaPTHbIE CTaJlbHble EMKOCTM UM KOHTEMHEPbI 1 Xpa-
HUTCA Ha CKNagax npegnpuaTua.

As well as other separation facilities of Rosatom, ECP
uses high-speed gas centrifuges for uranium enrichment.
The enriched uranium product (EUP) is shipped to
customers.

The depleted uranium hexafluoride (DUF,) or «tails»
containing less #**U than raw uranium is placed into
standard steel vessels or containers and stored within
the facility.
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Mpvpoaneli ypaH OYI (o6oralLeHHbIil YpaHOBbI NPOAYKT)
~atural uranium (enriched

uranium product)

238U zssu
#5y 0,711 % B 4%
1kr
/ ¢
\ 7HKr kg

[l ...
e

(obefjHeHHbIN rekcadTopup ypaHa, «OTBasbl», «XBOCTbI»)
(depleted uranium hexafluoride, «waste» or «tails»)

Hanpumep, npu nonyyeHumn 1 Kr For example, 8 kg of natural uranium
060ralLeHHOro ypaHa ¢ cogepaHunem are needed to produce 1 kg of enriched
4 % U noTpebyeTca 8 Kr NpMpPoOAHOro uranium with 4 % of 2*U. This will also
ypaHa; Npu 3Tom obpasyeTca OKoMo generate 7 kg of depleted uranium with

7 Kr o6efJHEHHOTO ypaHa. 0.24 % of #°U.



O6efHeHHbIN ypaH, He3aBUCMO OT
XrmMmueckom popmbl (rekcadptopug,
3aKNCb-OKMCb, MeTas1), B OCHOBHOM
cocTouT 13 82U, KOTOpbIi MOXET ObITb
MCNONb30BaH B peakTopax Ha ObICTPbIX
HeNTPOHax (B NepCcneKkTUBE OHM 3aMeHAT
LAENCTBYIOLLME PeaKTOPbl Ha TEMIOBbIX
HENTPOHAX).

Mpw oboralleHnn ypaHa obpasyeTca u

06eiHEHHDIN YpaH, B KOTOPOM COfeprKa-
Hue nsotona 2**U HuxKe, Yem B Npupoae.
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Depleted uranium consists mainly of

238 regardless of its chemical form
(hexafluoride, oxide, metal), which can
be used in fast neutron reactors (that will
replace contemporary thermal neutron
reactors).

Uranium enrichment also generates
depleted uranium with lower than natural
content of 2*U.



Ob6enHeHHbIN rekcadTOopU ypaHa obpasyetca
B 6ONbLUMX KONMYECTBAX BO BCEX CTPaHax, rae
oboralyatoT ypaH (BenukobputaHus, lepmaHuns,
Kutan, Hngepnangpl, Poccna, CLA, OpaHums,
AnoHuA).

B cooTBeTCTBUM C 3aKntoveHnem aKkcnepToB Mex-
AYHapOAHOro areHTCTBa N0 aTOMHOW SHeprnm —
MATAT?S (ISBN 92-64-195254, 2001) o6eHEHHbI
rekcapTopug ypaHa paccMaTpMBaeTCA Kak LieH-
HbI SHepreTMYeCcKnin pecypc, a Tak»Ke noTeHyu-
anbHbIA UCTOYHUK GTOpa NPY NONYYEHNM O30HO-
6e30nacHbIX XJTAJOHOB 1 APYrMX OPraHNYeCKnX
NPOAYKTOB.

Plenty of DUF_ is generated all countries that enrich
uranium (China, France, Germany, Japan, Netherlands,

Russia, UK, USA).

According to the decision of IAEA expert team (ISBN
92-64-195254, 2001), depleted uranium hexafluoride

is considered as a valuable energy resource and a potential
fluorine source for ozone-friendly coolants and other

organic products.



OOCTOMHCTBA OBEAHEHHOIO
YPAHA KAK MATEPUANA:

BbICOKasA NOTHOCTb, TYronjaaBKOCTb,
CpaBHUTeNIbHAsA AeLleBU3HA.

OPYTUE COEPBI MPUMMEHEHWA
OBEAHEHHOIO YPAHA

O6efHeHHbIV ypaH NPUMeHseTcA Npu
N3roTOBNEHUM:

+ NPOTUBOBECOB U M’MPOCKOMNOB AJiA
neTaTesibHbIX anmnapaToB 1 ObICTPOXoa-
HbIX CYZ10B;

+ 60NbLUNX MHEPLIVIOHHbBIX MAaXOBbIX
KOMeC, CNy»Kallux Ansa akkyMynMpoBa-
HUA SHepruy;

+ DKpaHOB MeAVLMHCKOW pagunoTepa-
neBTMYECKOW annapaTypbl Ans 6uono-
FMYECKO 3aLLMTbl OT PEHTTEHOBCKOTIO
1 raMMa-n3JlyYeHus;

+ KOHTENHEpPOB A/ TPAHCMOPTUPOBKM
PaANOaKTMBHbIX N30TOMOB;

« NPUCafoK, NpYMeHseMbIX Npu bype-
HUW HEePTAHBIX CKBaXKWH;

« KaTanM3aTopoB AJiA HEKOTOPbIX XU-
MUYECKNX peakuunii;

« NTaMN HaKanmBaHWA, NoNyNnpoOBOAHU-
KOB, IIOMMHOpOPOB.
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ADVANTAGES OF DEPLETED URANIUM
AS A MATERIAL:

high density, low fusibility, relatively
low cost.

OTHER APPLICATIONS OF DEPLETED
URANIUM

Depleted uranium is used in:

e counterbalances and gyroscopes

of aircrafts and fast marine vessels;

e large inertial flywheels for energy
accumulation;

e medical radiotherapy equipment
screens for biological protection against
X-ray and gamma radiation;

e containers for transportation

of radioactive isotopes;

e additives used to drill oil wells;

e catalysts for some chemical reactions;
e incandescent lamps, semiconductors,
phosphors;

e Kermets (stainless steel alloys and
uranium oxides) for the production of
containers for the safe transportation,
storage and disposal of RAW.



3a BeCb neproa NPOMbILLIIEHHOIO NPON3BOACTBA aTOMHOIO OPYXWUA 1 TOMAvBa AnAa
aTOMHOW 3HepreTrkn (HaunHasa ¢ 1940-x rogos) BO BCEM MMpPe Hakonunocb 6onee

1,5 MunnroHa ToHH ob6efHeHHoro ypaHa. O6bembl OTQY npogonxKatoT pacTu, yBennyu-
BaACb €XKerogHo noYtn Ha 50 TbICAY TOHH.

Ol'®Y xpaHUTCA B repMeTUYHbIX CTaJIbHbIX EMKOCTAX Ha OTKPbITbIX MI0LWaAKax 3aBO40B
no ob6oralyeHuto ypaHa. Cpok xpaHeHuA oTaenbHbix emkocTern ¢ OTQY yxe npesbiwaeT
50 ner.

Over the entire period of industrial
production of nuclear weapons and
nuclear fuel (since the 1940s), more than
1.5 million tons of depleted uranium have
accumulated worldwide. DUF_volumes
continue to grow, increasing annually by
almost 50 thousand tons.

DUF, is stored in sealed steel tanks at open
sites of uranium enrichment plants. The
storage period of individual DUF, tanks
already exceeds 50 years.
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3aKkmncb-okuncb ypaHa (U,0,) - Belectso, 651n3Koe K NpUpoLHOMY COCTOAHIIO YPaHOBbIX
PYA.

ITOT NPOAYKT XMMUNYECKN YCTOMUUB, NNETKO NOAAAETCA KOHCepBaLmm, yao6eH npu TpaHC-
NOPTUPOBKE, €ro MOXHO XPaHWUTb CKOJMb YTOQHO AONTO — AeanbHble CBONCTBA ANA
CTpaTernyeckoro TOMJIMBHOIO 3anaca SHepreTukM 6nmarwero 6yaywero, OCHOBOM Ko-
TOPOW CTaHYT peakTopbl Ha ObICTPbIX HENTPOHAX.

HecmoTpAa Ha NONOXKMTENbHbIN ONbIT, HAKOMJIEHHbIN B 06paLyeHumn ¢ OrdY, ero xummnye-
CKasl arpeccrMBHOCTb AenaeT Nofgo0bHbIN cnocob XxpaHeHWA NoTeHLMaNbHO OnacHbIM. u-
BEpPCUA, NPUPOJHAA UM TEXHOFeHHaA KaTacTpodbl — BCe 3TW COObITUA MOTYT NPUBECTU
K TAXKesbIM NOCNeacTBUAM.

ATOMLUMKM BCEX CTPAH, MMEIOLLMX NPON3BOACTBA MO oboralleHunto ypaHa, otgaBanu cebe
OTUYET, UTO PaHO UMM NO3AHO B MHTepecax obliectBeHHoM 6e3onacHocTy OIDY npuaeT-
CA NepeBecTy TeM UK NHbIM CNOCOOOM B MeHee onacHyto Gpopmy.

DpaHyuvA nepBon 13 AAEPHbIX CTPaH YCMeLWHOo pewnia 3agayvy NPOMbILLIIEHHOW YTUN-
3auum OTOY.

YHMKanbHaa Ona pPOCCUMCKON aTOMHOWM OTpac/inM yCTaHOBKa «-IX3» cnocobHa ne -
pPEBOANTb XMMUYECKN OMACHbIN 0b6efHeHHbI rekcadTopus ypaHa B YCTOMUUBYHO
XMMunyeckylo Gopmy — 3aKUCb-OKWCb YpaHa, MPUrogHylo ana 6e3onacHoro Jonro -
BPEMEHHOro XpaHeHWus.



Triuranium octooxide (U,0,) is a substance close to the natural condition of
uranium ore.

This product is chemically resistant, easily preserved and transported, it can
be stored for any amount of time: these are perfect properties for a strategic
fuel reserve of near future power industry based on fast neutron reactors.

Despite the positive experience with DUF,, its chemical aggressiveness makes it
potentially hazardous for storage. Sabotage, natural or industrial disasters are
possible events in our troubled times that can cause dire consequences.

Nuclear industries in all countries that enrich uranium understand, that sooner
or later it will be necessary for public safety to convert DUF into a less hazardous
form in one way or another.

France was the first nuclear country to provide successful solution to industrial

recycling of DUF..

W-ECP plant is unique for Russian nuclear industry and can chemically convert
hazardous depleted uranium hexafluoride into a stable chemical form, triuranium
octooxide, suitable for safe long-term storage.

AO «O «IneKTpPOXNMUYECKNIA 3aBOL»
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OCHOBHbIE XMMUYECKne peakumnn npouecca

ain chemical reactions
of the process

maponus ydrolysis
300°C
UF, + 2H,0 —> UOJF, + 4HF

Muporngponus yrohydrolysis

750°C 1 1
UOF, + H0 < U0, + 2HF + ¢ 0,

BTOpuyHbIe peakunu econdary reactions

1
H, +,0, > HO

1
2

1 1
U0, + oH, > UD, + HHO

CywHOCTb NCNONb3yeMoro

B ycTaHoBKe «W-2X3» cnocoba
3aKnYaeTca BO B3aumogen-
cTBum rasoobpasHoro UF, ¢
BOAAHbIM MAaPOM B FOSIOBHOM
yacTu BpaLlatoueroca Tpybya-
TOro peakTopa ¢ 06pa3oBaHu-
em ypaHundTopuaa, KoTopbii
Nno Mepe NPOoABMMXKEHUA MO
peakTopy B yCNIOBUAX BbICOKMX
TemnepaTtyp KOHBepTMpyeTCA
B U,O, c nomouybto NapoBoAo-
pOAHOWN CMecn.

W-ECP uses the interaction between gaseous UF, and water
vapour in the frontal part of the rotating tube reactor that
produces uranyl fluoride. Then, as it moves in the reactor, uranyl
fluoride is converted to U O, with hydrogen mixture.



«W-2X3» — ycTaHOBKa NonHoro n3snevyeHuns ¢ropa ns Ordy. CospgaHa
C Luenbto ymeHbleHunA konnuectsa OF®Y Ha cknagax NnpeanpuATvA nyTem
nepepabotkn OIDY B 3aKMCb-OKMCb ypaHa 1 GTOPUCTbIA BOJOPOA.

hydrogen
fluoride nnaBMKoBas
Kncnota
ob6efHeHHbIN
rexkcadTopug «=IX3» .
ypaHa
depleted uranium
i 3aKNCb-OKUCb
hexafluoride oo
triuranium
octooxide

W-ECP fully recovers fluorine from DUF ..

It was designed to reduce the amount of stored
DUF, in the facility by recycling DUF_into U.O,
and hydrogen fluoride.
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CranbHasa emkocTb ¢ OIQY noctynaeT ¢ NoWaaKy XpaHeH)A B LIEX 1 YCTaHaB/IMBAETCA
Ha KONNEKTOP Yy3/1a UCnapeHus.

B y3ne ucnapenusa UF_ nepexonut 3 TBeporo COCTOAHMA B ra3006pa3Hoe, MUHYA Xnf-
Kyto ¢asy, 1 NoCTynaeT B peaktop obechtopuBaHus.

Steel vessel with DUF, is taken from the storage site to the processing
department and connected to the feed unit.

In the feed unit, UF, transforms from solid into gas skipping the liquid state
and goes into the defluorination reactor.
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B peakTop TakXe nogatoTca BoaA-
HO Nap, BOAOPOA 1 a30T. Ha BblI-
XOAe 13 peakTopa NosyyarTca ABa
«MOTOKa» — NOPOLUOK 3aKNCK-OKNCY
ypaHa (U,0,) n ¢pTtoprctosogopoa-
HaA kucnota (HF). 3akncb-oKkncb
ypaHa NocTynaeT Ha y4acToK 3aTa-
pUBaHWA, OTKYAA B KOHTEHepax OT-
NpaBAAeTCA Ha creymanbHbIA CKnag
ANA NONITOBPEMEHHOr0 XpaHeHMA.
DTopUCTOBOAOPOAHAA KMNCIOTA
npoxoauT ABe CTagnn GunsTpauuu,
KOHZeHcupyeTca n cobrnpaetca B
c6opHuKM. MNonyueHHaa 70 % ¢To-
PUCTOBOAOPOAHAA KMCOTa Hamnpas-
nAeTcA Ha y3en pektudbukauum, rae
npoucxoaunt nonyyeHune 6esson-
Horo ¢pTopuncToro Bogopoaa u 40 %
$GTOPUCTOBOAOPOAHON KNCOTDI.
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Water steam, hydrogen and nitrogen
are also introduced into the reactor.
The reactor produces two «flows» U_O,
powder and gaseous hydrogen fluoride.
Uranium oxide goes to the packing unit,
and then to a special long-term storage
site. Hydrogen fluoride is condensed
and then prepared for commercial use:
40 % and 70 % hydrofluoric acid and
anhydrous hydrogen fluoride.




LUnknmyHoe mcnonb3oBaHue . B aTOMHOM oTpacnn

yclical use of . in the nuclear industry

uranium
hexafluoride

PazpgenuTtenbHbiin

rekcapropug
ypaHa

uranium
hexafluoride

rekcapropug
ypaHa

3aBof

eparation
plant
. pTOpUpOBaHne ¢$TopuposaHmne uranium
fluorination 3aKNCU-OKICH TeTpadTopuga tetrafluoride
ypaHa ypaHa fluorination
YcTaHOBKa
obecdToprBaHuA
oroy

prodUFing nonyueHve defluorination Teq'ggé:ilipﬁila p{]?:;f;:qg
fluorine ¢Topa plant ypaHa tetrafluoride

6e3BO/HbIN %
®BK % . acid

MonyueHHble 6e3BOAHbIN GTOPUCTLIN Bogopod 1 dtoprnctoBogopoaHas Kucnota (OBK)
MOTYT UCMONb30BaTbCA B Pa3HbIX OTPACAAX MPOMbILLIEHHOCTU, B TOM YMC/e Y aTOMHOW.
[nA TpaHCNOPTUPOBKU MX NOTpebuTenam B Lexe 060pyaoBaH yuyacToK AnA 3arnofHEHNA
YKEeNne3HOLOPOXHbIX LUCTEPH.
The produced hydrofluoric acid and anhydrous hydrogen fluoride may be
used in various industries including the nuclear industry. The processing
department has a railroad tank filling unit to ship the product to customers.



KoHTponb 1 ynpaBneHne yCTaHOBKOWN NPOU3BOAATCA C LIEHTPaNbHOro
nynbTa ABYMA onepaTopamu. lMporpammHoe yrnpasieHmne no3BonseT
BblAEPKMBaTb ONTNMaIbHOE COOTHOLLEHVE PEAreHTOB B peakTope
NPV ONTUMAsbHbIX YCNTOBUAX (AaBneHne, TeMnepaTypa, CKopocTu
BPALLEHNA PETOPTbI 1 LUHEKA peakTopa).

All process control, except for individual manual operations (such as
replacement of containers at the feed unit), is carried out by an automated
system. Control and management of the plant is carried out from a central
console by two operators. The software control allows the optimum reagent
ratio in the reactor to be maintained under optimal conditions.
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Moyemy ncnonb3yetca byksa «W»?

Nutepa «W» B HazBaHUN GppaHLy3CKMX
3aBoaoB «W-1» n «W-2» ans nepepaboTku
Olr®Y noasmnacb 13 NPUHATBLIX B CNeLu-
anbHOW NuTepaType 0603HaYeHNIN NOTOKOB
rekcadpTopmpa ypaHa B Kackagax pasge-
NUTeNbHbIX MPon3BOACTB: NuTaHue (Feed),
npogykTt (Product), otean (Waste). MoTok
obeaHeHHoro UF, - W (Waste).

A yxe notom «W» nepekoyeBana v B Ha3Ba-
Hne PoCCUNCKOM yCcTaHOBKM — «W-3X3».

Why «W» letter is used?

«W» appeared in French DUF,
processing plants W-1 and W-2
from designations used in special
literature for flows of uranium
hexafluoride in separation cascades:
Feed, Product, Waste. Waste (W)
is the flow of depleted UF,.

Then «W» was carried also into
the name of the Russian plant
W-ECP that completely replicates
W-2 plant with the latest technical
modifications.
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CoBpeMeHHaA aTOMHaA SHepreTMKa, OCHOBAaHHAA Ha PA30MKHYTOM, UK OTKPbITOM,
A0ePHO-TOM/IBHOM LMKE, NCMOJb3yeT B OCHOBHOM 130Ton *°U, KOTOPOro B Npupoa-
HoMm ypaHe Bcero 0,711 %. Mo oueHKam s3KkcnepTos, B cepefnHe XX| BeKa HblHelHne
peaKkTopbl Ha TENJIOBbIX HENTPOHAX, OTPAabOTaB NONIOMKEHHDBIN CPOK, NOCTENEHHO OyayT
BbIBOAMTBCA M3 dKCNyaTauumn. IM Ha cMeHy NpuayT peakTopbl Ha ObICTPbIX HEMTPOHAX,
B KOTOPbIX B KaUeCTBe TOMIMBHOIo Matepuana byaet npumeHaTtbca noton U, Ero B
NPVPOAHOM Cbipbe 0KOJ0 99,289 %, a B OTDY - ewle 6onbLue.

B agepHom peaktope ASC #8U npeBpallaeTca B MYTOHWIA, KOTOPbIA B CBOO ovepeab
MOXeT MCNONb30BaTbCA Kak TONANBO. DTY TOMJIMBHYIO CXeMy CneuuanncTbl Ha3biBaloT
3aMKHYTbIM AAEPHbIM TOMAMBHbIM LIUKIOM: TOMAMBO, «Cropas», MPOMU3BOAUT HOBOE TO-
NAMBO, NPMYeM Aaxe B 6onbiem obbeme.

MepeBog OTBasbHbIX 3aMacoB ypaHa 13 rekcapTopuaa B 3aKNCb-OKUCb AAET BO3MOX-
HOCTb 6€30MacHOro A0JITOBPEMEHHOTO XPaHEHUS SHEPreTUYeCKoro pecypca 10 Tex
nop, Noka oH He ByaeT BoCcTpeboBaH HOBbIMM SHEPrETUUYECKUMI TEXHONOMMAMN. Bno-
»KeHue cpeacTs B nepepaboTky OIQY — 3To MHBECTMLMM B 3[0POBbe, 6€30MacHOCTb 1
3HeproobecneyeHHOCTb OyAYLLIVIX MOKONEHWIA.



Modern nuclear power industry based on open nuclear fuel cycle uses mainly isotope *°U,
which is only 0.711 % in natural uranium. According to experts’ estimates, in the middle
of the XXI century the current thermal neutron reactors will be gradually decommissioned
after they have worked through their intended service life. They will be replaced by fast
neutron reactors that will use 28U as fuel. It is about 99.289 % in natural raw materials
and even more in DUF,.

In an NPP nuclear reactor, 28U transforms into plutonium, which in turn can be used as
fuel. This fuel scheme is called a closed nuclear fuel cycle: the «burning» fuel produces
new fuel, and even in a larger volume.

Conversion of uranium tailings from hexafluoride to triuranium octooxide makes it
possible to safely store energy resources until they are in demand with new energy
technologies. Investments in DUF, recycling are investments in health, safety and energy
supply of future generations.
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.MapTa .roga - B MockBe noanvcaH KOHTPaKT O CTPOUTENbCTBE
B 3eNeHOropcKe 3aBoja No KOHBepcun 06egHEHHOIO ypaHa Mexay
dpaHuy3ckumm drpmamm «Koxema» 1 SGN — ¢ ogHOI CTOPOHbI 1 POC-
cunckmmm OAO «TexcHabskcnopT» n OTYT «MO «3X3» — ¢ Apyroi.

.dekabpa .roga — BBeJeHa B KCnnyaTaumio TpeTbA B Mupe
1 nepeas B Poccuun yctaHoBKa nepepabotku Or QY.

March 25, 2005 — a contract was signed in Moscow for the construction
of a depleted uranium conversion plant in Zelenogorsk between French
companies Cogema and SGN and the Russian companies Tenex and

FSUE «PA ECP».

December 18, 2009 - the world’s third and Russia’s first DUF,

processing unit was put into operation.
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lekabpb .roga — Lex BTOpUYHON nepepaboTkm rekcadpTopuia ypaHa
(«W-3X3») nobaBun kK ToBapHoi nuHenke OAO «INO «INeKTPOXNMUYECKNIA 3a-
BOA» HOBbIV NPOAYKT — 6€3BOAHbIN GTOPUCTbIE BOJOPOA. ITO CTasI0 BO3MOX-
HbIM 6n1arofjaps BBOAY B OMbITHYIO SKCMJ1yaTaLUMio YHUKANbHOTO NPON3BOACTBEH-
HOro y4acTKa, He MmeloLero aHanoros B Poccuu n B mupe, — y3na pektuduka-
unm 70 % GTOPMCTOBOAOPOAHON KNCIOTDI.

OkTa6pb .ropa — Ha ycTaHoBKe «W-3X3» nepepabotaHo 50 000 ToHH 0bea-
HeHHOro rekcadTopuaa ypaHa.

.rog — Ha 3X3 ocBoeHa 6ecTapHaa TeXHONOorna nogaym obeHeHHOro rek-
cadTopunga ypaHa B ycTaHOBKY «W-2X3». 3TO YHMKaNbHbIN A8 MUPOBO aTOM-
HOW NPOMBbILWIEHHOCTN onbIT Nogaun OIFPY Ha obechToprBaHMe Henocpen-
CTBEHHO C TEXHOJTIOTMYECKMX KaCKagoB.

December 2010 — the depleted uranium hexafluoride processing shop (W-ECP)
added a new product, anhydrous hydrogen fluoride, to the product line of ECP.

This became possible due to the commissioning of a unique production site

that has no analogues in Russia and in the world — the 70 % hydrogen fluoride

rectification unit.

October 2015 — 50,000 tonnes of depleted uranium hexafluoride were processed

at the W-ECP plant.

2017 — The ECP adopted a bulk technology of supplying depleted uranium

hexafluoride to the W-ECP plant. This practice is unique for the global nuclear

industry in supplying DUF,_ directly from separation cascades.
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