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Yrpoza AnepHoro
pacnpocTpaHeHna u - -
ANEPHOro Teppopusma

CtpaHbl — [lpuobpeteHne OMI1 (opyxmns MaccoBOro nopaxeHusi) B
Nonckax permoHanbHOro rocrnoacTea Unn B LENAX COAEPKNBAHUS;
Takxe O5ns co3gaHns acCMMETPUYHON Yrpo3bl B NPOTUBOCTOSHUSIX

Teppopuctunyeckume opranumsaumm — lNpnobpeteHne OMI B uensx
HaHeCeHNs MaCCOBOro NMoBpeXaeHus; bosibwas 8epPOsAmMHOCMb
ucrnionib3oeaHusi OMI1 Anb Kaudou, ecriu ecmb 0docmyii

B3anmHas cBA3b — [lpaBuTenLCcTBa NN CTPYKTYpPbI B
rocygapcreax-pacnpoctpaHutensax OMI1, nogoepxmBaroLwmx Lenu
TeppopucTtoB; MmoryT nepegate OMI1 TeppopucTnyeckum rpynnam

Bo3pacmarouwee kosiu4vecmeo meppopucmuvdeckKux 2pynn
npuHumarom udeoJsio2uro akcmpemusma. OHU Haxo0sim ece
6osibwe Nnoddepixku 8 “anemeHmMax” 2ocydapcmea
(HezocyOapemeHHbIx U2pOKax)
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Muenne Munuctepctea SHepretuku CLUA: Cospanue IND
(MMNPOBU3NPOBAHHOIO B3PLIBHOMO YCTPOWCTEBA) BO3MOXHO
NpY HaNU4YuKM AOEepPHOro Mmatepwana

e Heobxoauma cxema
yepTex

e Camoe rmaBHoe - 4OCTyM K
CnieuuaribHomy 510epHoMy
Mamepuarny (T.e. NAYyTOHUIO,
ypaHy c oboralleHnem

> 20%, U235 unun U233)

Nctounuk: K. Todd Wilber, NNSA, DOE, “Overview of Radiological/Nuclear Devices and Response”




Department of Homeland Security
briefing:

For an IND, an adversary requires three
things, beginning with the nuclear material

1. A sufficient quantity of weapon usable nuclear
material

e \We do not believe terrorists can enrich uranium or
breed plutonium

e Sources of special nuclear material:
 Divert or steal from
reactor or other fuel cycle
Department of Homeland Security facility that has HEU

Nuclear Assessment Program

» Acquire through state
sponsor
e Acquire on black market




[lpesenTaumna MuHuctepcTea
HauvnonanbHow BesonacHoctu CLUA:

Ona co3paHua IND TeppopucTy TpebyeTtcsa Tpu
COCTaBNALWMX, HAYNHAA C AA4epHOro matepumana

1. locTaTouHOE KONMYECTBO OPYXEeNHOro AepHOro
MaTepuana

e Mbl He cynTaem, YTO TEPPOPUCTLI UMEIOT CMOCOOHOCTL
oborawjaTb ypaH Unv Npou3BOANTb MIYTOHWUNA

e Cnocobbl nony4vyeHna ocobbix sAepHbIX MaTepuaros:

e Kpaxa n3 peakropa unu gpyrov
YCTAHOBKW NpeanpuaTus
AOCPHOro UukKria, Ha KOTOpOM €CTb

Department of Homeland Security B Oy

Nuclear Assessment Program

 [lpnobpeTteHmne yepes
rocyaapcTBO-CrnoHcopa
e YepHbIN pbIHOK




[pe3eHTaumna MuHucTepcTea HauNoOHaNBLHOW
Ges3onacHocTh (NpoaormkeHue)

TeppopUCTY TaKXe TPeOYIOTCA YepTexu, u
KOHe4YHOo, Heo0XoAMMO BONNMOTUTb UX U
noctpoutb IND

2. Cxema 3apsga - CTBOJIbHOIO UInu
MMNJIO3MBHOIo TUNa

e /IHpopmaLumsa OOCTYNHA B OTKPbITLIX MCTOYHMKAX (Tak
Xe, Kak n gesnHdopmaums)

3. Coopka

e Hebonbluas komanaa KBanMuLUMpoBaHHbIX 1L
MOXXET OCYLLLECTBUTb NPU HAaNUYnUmM TEXHNYECKOWN
9KCNepTU3bI

Source: “Nuclear Smuggling,” Department of Homeland Security Nuclear Assessment Program,
http://www.exportcontrol.org/library/conferences/1379/005_Proliferation_Threat Brief-Nuclear Smuggling_ - Zachary K.pdf




[pe3eHTaumna MuHucTepcTea HauNoOHaNBLHOW
Ges3onacHocTh (NpoaormkeHue)

TeppopUCTUYECKUUN aKT C UCMNOJIb3OBaHNEM
AO0EepHOro yctponcresa A4eucTBUTESNIbHO
BO3MOXEH

e XenaHne n HamepeHne co3gaTb paspyLUeEHNE B
bonbLioM macwTabe ctano o4eBUaOHbLIM CO BPEMEHU
bomboBon aTtakm Ha Muposon Toprosbin LIeHTp B
1993 r.

e He cyuwlecTByeT HeENPeo4ONUMbIX TEXHUYECKUX
nperpag ans cosgaHusa cxembl n coopku IND

e [MpnobpeTeHne opyKenHoro saepHoOro Martepuana
ABMAETCH rMaBHbIM NPENATCTBUEM

Source: “Nuclear Smuggling,” Department of Homeland Security Nuclear Assessment Program,
http://www.exportcontrol.org/library/conferences/1379/005_Proliferation_Threat Brief-Nuclear Smuggling_ - Zachary K.pdf




Bo3amoxHOCTb ucnonb3oeaHua BOY ma
rpa)gaHCKux yCTaHOBOK ONA CO30aHUA A0epHOro
MaTepuana Ana B3pbIBHOro YCTPOWUCTBA

e CueHapun, uccrneaoBaHHble y4eHbIMWU MUHUCTEPCTBA aHepreTukn CLLA:

e MaTepuan nmeetcs B 4OCTAaTOMHOM KOSIMYECTBE — TBEPAbIE OTXOAbl OT
MULLEHEN, UCMOSb3YEMbIX AN MPOM3BOACTBA U30TOMOB, coaepXaT
CMeCb okcuaa, pacdacoBaHHY B KOHTEUHepbl No 80 rpamm (nerko
NepeBo3unTh).

e W3sBriedeHne BOY ocHoBbIBaeTCA Ha XOPOLLO U3BECTHbLIX XUMUYECKUX
npoueccax (PUREX)

e YpoBeHb pagnaunm HU3OK 1 co3gaeT ycnosus anga paboTbl ¢ 0TX04aMU
(13-37 mrem/B 4ac Ha oaunH rpamm BOY; yaoanexne 20 cm; 3 roga
BbIAEPXKN; MPUMEPHOE TUMNYHOE BbiropaHune (2-4%) = cnegoBaTenbHO
NPSIMON KOHTAKT C MaTepuanom Bo3MoXeH vyepes 3 roga
(nccnepoBaHue AproHHckon nabopatopuu, BecHa 2007)

e OrTpaboTtaswee BOY TONNMBO U3 HESHEPreTUYECKNX YCTAHOBOK :

e Yem Gornblle KONNYECTBO N YPOBEHb BbIrOpaHusl, TEM BOIbLLIE HY>XHO
BPEMEHU Ha oxnaxaeHue Tonnmea. Ho TexHonormm nepepaboTkn Takue
Xe.




MeXxayHapoaHble cornalleHumn

Cammut no AgepHon besonacHoctn, Mockea, 1996 r.

e Cco34aHue “‘nporpamMmmsl NO NpeaoTBpaLLeHUo 1 bopbbe ¢ He3aKOHHbLIM
obopoToM siAEepPHbIX MaTepuanoB Ans obecneyeHns TECHOro
COTPYAOHMYECTBA MeXay HaWMMM NpaBUTENbCTBAMM BO BCEX acneKkTax
npegoTBpaLleHns, obHapyxeHusi, ooMmeHa nHdopmaumnen,
paccrnegoBaHua U npeceyeHust B cny4vasix HeaakoHHoro obopota
AgepHbIX MaTepuanos.”

MexxayHapoaHast KoHBeHUust no 6bopbbe ¢ akTamMu 94epHOro
Teppopuama

KoHBeHUMA 0 bn3nyeckon 3alunte aaepHoro marepuana u aaepHbIX
0OBLEKTOB C nonpaskamMmu, NnpuHATeIMK B 2005 roay

[MpoTokon kK KoHBeHUNK 0 6opbbe ¢ HE3aKOHHBbIMU akTaMu,
HanpaBneHHbIMM NPOTMB BE30MAaCHOCTN MOPCKOro CyaoxXoacTea

,El,pyrl/le MeXayHapoaHO-NpaBoBbl€ UHCTPYMEHTbI, OTHOCALLNXCA K

bopbbe ¢ AaepHbIM TEPPOPUIMOM




MmobGanbHana nHuunaTuea no 6opkLbe ¢ akTamm
ANepPHOro TeppopusMa

® MNPUOPUTETBI:

e MO NpeaoTBpaLLEHNIO NonagaHns SaepHbIX MaTepuanos B PYKU
TEPPOPUCTOB,

e MO BOMNPOCaM COBEPLUEHCTBOBAHUS BO3MOXHOCTEN rocy1apCTB-
Y4aCTHUKOB NO 0B6HapYXeHU0, MOUCKY 1 NpeaoTBpaLLEHMIO
He3akoHHOro obopoTa Taknx maTtepmanos,

B cOOencTBun obmeHy nHdopmaumnen n coTpygHM4ecTBy B obnactum

NpaBONPUMEHUTENBHON NPaKTUKW,

No NoaroToBke HEOOXOAUMBIX HaLMOHAarbHbIX 3aKOHOA4ATENLCTB U
HOPM,

MO YMEHbLUEHUO UCMOSb30BaHMA BbICOKOOOOralleHHOro ypaHa u
MNNYTOHUSA Ha HaLLWX rPaXKAaHCKMX 0ObekTax 1 B nx pabore,

Mo HeJONYLLLEHUIO NPeAoCcTaBNeHUs YKPbITUA 1 PUHAHCOBbIX
PECYPCOB TEPPOPUCTAM,

MO BOMpPOCaM yKpernmneHnAa Hallunmx BO3MO>XHOCTEN MO pearmpoBaHuMio
C uesibilo yMeHbLlleHUA NocsieacTtBnN TEPPOPUCTUYHECKUX aTakK C
NCMNOoJ1Ib30BaHNEM AOEPHbIX MaTePmMasioB.

3asiesieHue conpedcedamernel nobanbHOU UHUYUamuebl Mo 6opbbe ¢ akmamu siI0epHO20
meppopu3sma, AcmaHa, 12 uroHs 2007 2.




KosauvecTtBo U-235 (B Buge BOY) B kr

NccnepoBaTenbckue u
aKCnepuMeHTanbHble peakTopbl

Kputnyeckne coopku

[Mpon3BoACTBO MEAULIMHCKUX
N30TOMNOB

PeakTopbl Ha ObICTPbIX
HEUTPOHaXxX
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HCCJIEIO BATENHCKUX
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Ucnonb3oBsaHue BOY B
rpaXxAaHCKUX Lenax

OO6mmee moTpebacHNE
U-235 (B Busie BOY)
JUTSL TIPOM3BO,ICTBA
n3oTonoB (Mo-99)
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Reactors (RERTR) Program e————

» [Established in 1978, the RERTR program supports the minimization and, to the extent possible,
elimination of the use of HEU in civil nuclear applications by working to convert research reactors and
radioisotope production processes to the use of LEU fuel and targets throughout the world.

+ RERTR program develops the LEU fuels and targets necessary for conversion and works to
convert research reactors and radioisotope production processes to the use of LEU fuel and
targets throughout the world and in the United States

+ RERTR program targets 129 civilian reactors for conversion

— These reactors process large quantities of HEU and can be converted because a suitable LEU fuel is
available or under development

129 Targeted Civilian Research
Reactors

+ 41% of targeted mission
complete

48

« Avoided use of 250 kilograms
of HEU worldwide per year =
53 10 nuclear weapons per year

28

E Fully or Partially Converted
B Can Convert with Available LEU Fuel
[1 Require New LEU Fuel to Convert 11




[MporpaMmmbl NO NOHWXEHHOMY oBoralleHuo
Tonnuea ONA nccnenoBaTenbCKux v
ncnbiTatenbHbix peaktopoe (RERTR)

e OcHoBaHa B 1978, RERTR nogaepxunsaet MUHUMMN3ALNIO U, MO BO3MOXXHOCTH,
NcKopeHeHne ncnonb3oBaHns BOY B rpaxagaHCKUX 90epHbIX Lenax nyTem
nepeBoda uccregoBaTenbCKUX peakTopoB N NPOLLECCOB NPOU3BEAEHMNS
PagMon30TONOB Ha UCMOSb30BaHMe Tonnuea u muweHen HOY Bo BceM mupe.

Mporpamma RERTR paspabatbiBaeT Tonnmeo n muwenn HOY, Heobxoanmele ans

KOHBEpCUK, n paboTaeT Hag NepeBogoOM PeakTOpOB U NPOLECCOB NPOU3BOACTBA
pPagMon3oTonoB Ha ucnosne3oBaHne HOY

e Llenbio nporpammbl RERTR aBnsetca koHBepcus 129 rpaxaaHCKuUX peakTopoB

3TV peakTopbl UCNONb3YIOT 60/IbLIOE
129 Targeted Civilian Research Konu4ecmeo BOY v MoryT ObiTh
KOHBEPTUPOBAHbI, ECNV HaAnexallee
Reactors Tonnueo HOY OOCTYNHO MNW HaxoaMTCS B
Npou3BoaACTBE

48

* 41% nocraBneHHoOM 3agauun
BbIMNOJIHEHO
53 * lMpepoTBpalieHo
ucnonb3oBaHue 250 kr BOY B
Mupe B roa = 10 ss0epHbIX
3apsidoe e 200

@ Fully or Partially Converted
O Can Convert with Available LEU Fuel
B Require New LEU Fuel to Convert




Peaktop ZPPR, |Idaho National Lab

e pabortan ot 1969 go
1992 . )

e BbIBO/ M3 3KCnnyaTauuu
K ceHTaopto 2009 r.

e pa3bopka N JeEMOHTaX
peakTopa
3annaHnpoBaHa
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hpownoe: pxaebie 604ku ¢ BOY
Y-12 30aHue 9206

Bydywee: Hoebil $549 mnH
06Bexkm Onsi xpaHeHusi BOY co
crnedyrow,umu arieMeHmamu
6e3onacHocmu:

Bbicokune 3abopbl C KOnoYen npoBOSTIOKON

[Mperpagbl BOONb noabes3ga Ko BxoAay,
cTpaTerM4eckn NoMeLeHHble Ans
npeaoTBpaLLeHUst TEPPOPUCTUHECKUX
HanageHun.

MaccuBHble 6€TOHHbIE CTEHbI C
oTBEPCTUAMU ONA OPYyXUA

Ob6bekm o xpaHeHUuro
Mamepuarnos BOY




Russian Research Reactor Fuel Return (RRRFI%‘WIr A=)
Program

e

MNationa! Nuclear Securily Administration

Goal: eliminate HEU stockpiles at Soviet-/Russian-supplied research reactors worldwide

2,159 kilograms of Russian-origin fresh and spent research reactor fuel from Soviet/Russian-
supplied research reactors are eligible to be returned to Russia or down blended in country

Russia agrees to take back fresh and spent fuel from Soviet-/Russian-supplied research
reactors on the condition that the research reactors agree to convert to LEU fuel or shutdown

To date, 132 kilograms of Russian-origin HEU repatriated through 9 shipments.

Accelerated Schedule
Disposition Paths for 2,159 kg of 05 06 07 08 09 10 INIRIE
Rus sian-origin HEU .

10 Bratislava Original Projected
g" 122 Accelerated Completion Date
- ! Completion Date (2013
378 283 (2010)

kg of HEU To Be Returned

100% 7
1,279 80% |
O A
EFresh HEU Kilograms Retuirned 60% B Remaining
B Remaining Fresh HET Kilograms To Be Returned 402 - O Returned
B Remaining Spent HETU Kilograms to be Returned
B HEU Kilograms To Be Downblended In-Country 20% 1
OFresh HETU To Be Used as Reactor Fuel 0% 14
__.-‘0 - 2
O Spent HEU Kilogr ains Returned Fresh Spent




[lporpaMmma no Bo3BpaLLEeHU0 POCCUNCKOIo
TonnvWea Ana uccnenoBaTenbCKUx
peakTopoB (RRRFR)

Llenb: ycTpanutb 3anac BOY Ha nccnenoBaTenbCKUX peakTopax CoOBETCKOro/poCCUMIMCKOro Npou3BoACcTBa B
Mupe

2,159 Kr cBexero Tonnmea PoOCCUNCKOro Npon3BoacTea U 0651y4eHHOro Tonnmea U3 uccnegoBaTenbCKnX
peakTopoB, nocTaBneHHbix CoBeTcknm CoH30M, MOXHO BEpHYTb B Poccuto ans nepepaboTkmn unm npoBecTu
nepeBof B HU3KOOBOraleHHbIN ypaH Ha MecTe

Ha cerogHswHun geHb, 132 kr BOY poccuinckoro nponssoacTtea 661510 BoO3BpaLleHo 3a 9 NocTaBoK.

Disposition Paths for 2,159 kg of YcKkopeHHOe pacnucaHue

Russian-origin HEU _

1
87 0 122 YckopeHHas gaTta HavyanbHas nata
OKOHYaHuA OKOHYaHMsA NpoekTa

npoekra B (2013)
BpaTtucnage (2010)

kg of HEU To Be Returned

1,279

B Fresh HEU Kilograms Returned [0 Remaining
B Remaining Fresh HEU Kilograms To Be Returned B Returned

O Remaining Spent HEU Kilograms to be Returned
O HEU Kilograms To Be Downblended In-Country
B Fresh HEU To Be Used as Reactor Fuel

B Spent HEU Kilograms Returned




Bo3MOXHOCTM

e 3aKpbiTve ycTapeBLUNX U CTapbiX PeakTopoB

e COepexeHune cpeacTts, HEODXOAUMbIX ANA YKPENNEHUs pexmnma no
COXpPaHHOCTM K Be3onacHoCTU

e KoHconuaaumsa nccnegoBaHNn Ha HECKONMBbKNX LIEHTPAx C peakTopamu,
npeacTaBNALWMMN NEPCNEKTUBHbLIE TEXHOMNOMMN U rapaHTUPYIOLLIMMU
BblcoYallLMe cTaHgapTbl obecneyeHmnsa 6e3onacHOCTM Ha TeppUTopun
9TUX LIEHTPOB

e CpaenaTb UX YaCcTblO POCCUIACKOro NPeanoXeHns nNo MexayHapoaHbiM
LleHTpaM siepHOro TOMMAMBHOIO LKA

3a0CTpUTb BHUMAHKE Ha co3aaHum HOBbIX BMAOB Tonnmea Ha HOY un
TeXHonornun, ucnonbsyrwwmnx HOY, nnm anbTepHaTUBHbIX TEXHOMNOMMN 6€3
ncnonb3osaHua BOY

e B03MOXHOCTM Ans 3KcnopTa, AONrOCPOYHbIX JOrOBOPEHHOCTEN Ha
NoCTaBKy

,ﬂ/\//l/l TpOB rpa,q




Cnacvbo 3a BHUMaHwue!




