AECATUNAETHUU ONbIT
PEANNU3ZALUU NPOTPAMMbI RRRFR

TEN YEARS OF RRRFR PROGRAMME

lMporpamma Bo3BpaTa TON/IMBA UCC/IeA0BaTENIbCKUX peaKTo-
poB poccuiickoro npoussoactsa (RRRFR) aBnsaetca yacTbio
Mo6anbHOM MHULMATUBLI MO CHUXEHUIO AAEPHOU Yrpo3bl.
Ee ocHOBHas uenb — npeaoTBpalleHue pacnpocTpaHeHusA
AAEpPHbIX MaTepuanosB NyTem KOHCONUAaUUU U NUKBUAA-
LM HaKOM/IEHHbIX 3aNacoB BbICOKOOHGOraleHHOro ypaHa 1
nepeBoAa UCCNeA0BaTeNIbCKUX PEaKTOPOB HAa HU3Koobora-
LeHHOoe aAepHoe TONAUBO.

OnacHoOCTb NOABNEHUA B PyKax TEPPOPUCTOB OPYXKWMA mac-
COBOr0 YHWYTOXeHWA 3acTtaBuna npasutensctso CLUA opraHu-
30BaTb BbIBO3bl BbICOKOOHOraLleHHOro ypaHosoro (BOY) tonau-
Ba u3 KasaxcraHa (8 1994 roay), Wpaka (B 1993-1994 rogax) u
Mpysuun (B 1998 roay). 9Tm cobbiTUSA, a TaKKe NOHMMAHWE Cepbes-
HOCTM npobsiembl NpuBeno K paspaboTtke B 1999 rogy coBmecT-
HOW POCCUICKO-aMEPUKAHCKOM NporpaMmmbl Bo3BpaTa A4epPHOro
TON/AMBA, NPoU3BeAeHHOro B PP.

K faHHOM nporpamme npucoegmHunmnch 14 rocyaapcte us 17,
MMeEIOLLMX Ha CBOEN TeppUTOPUN UCCeaoBaTEbCKME PEAKTOPbI
(MP), nocTpoeHHble No poccuitckum npoekTam. CTpaHa, Kenato-
LL,aA BepHYTb TON/MBO B Poccuio, foKHa Bblna b0 ocTaHOBUTL
nx, TMbo nepeBecTu Ha paboTy ¢ HM3KooboraweHHbIM (HOY) To-
namsom. Poccus, B cBOtO ouepesb, B3Ana Ha cebsa oba3aTenbcTsa
obecneunTb PpM33aLUTY, YH4ET U KOHTPOIb BBE3EHHOTO TOM/IMBA U
He MCNOo/b30BaTb €ro B BOEHHbIX LEenax.

B 1999-2002 rogax cneupanuctel MATAT3, Poccuun u CLUA npo-
Aenanv 6onbluyto paboty no nogrotoske UP K yyacTuio B nporpam-
me RRRFR. 28 masa 2004 roga mexay Poccueit u CLLUA 6bino noa-
N1caHo cornalleHne o CcoTpyaHuyecTse no Beo3y B PO aaepHoro
Tonamea UP, nponssegeHHoro B Poccuinickon depepaumm, Kotopoe
CTano NpPaBOBbIM OCHOBAHWEM A/19 peann3aLMm NporpaMmmei.

B nporpamme RRRFR npuHAAM yyacTMe MHOrne poccui-
CKMe opraHusaumu. Bce npoeKkTbl BbINOAHAAUCH MU BbINMOAHAOT-
cAa nofa ynpasaeHvem fockopnopauun «PocaTtom» U KOHTpoaem
PocTtexHapsopa.

BO3BPAT HEOBJIYYEHHOIO TOMNJ/IUBA

Ewe A0 noagnucaHMA cornaweHma mexay npasuTesbCTBaMm
P® n CLLA o coTpygHuMyecTBe Hayasca Bo3BpaT HeobayyeHHoro
anepHoro Tonauea. B asrycte 2002 roga no nHnumatuse MATATD
BnepBsble bbl1a NpoBeAeHa onepaLma No BbiIBO3y He0b6ay4eHHOro
TonAuBa peakTopa RA M3 MHCTMTYTa «BuHuYa» (KOrocnasus, HbiHe
Cepbus), B xoae KoTopoit B PO Bo3BpaLLeHo okono 50 Kr ypaHa, B
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The Russian Research Reactor Fuel Repatriation (RRRFR)
programme has been on-going for a decade as part of the
Global Threat Reduction Initiative. Its primary objective is
to prevent proliferation of nuclear materials through con-
solidation and disposal of the existing stockpiles of highly-
enriched uranium and conversion of research reactors to
low-enriched nuclear fuel.

The danger that terrorists may get their hands on weapons
of mass destruction had forced the United States government
to organise shipments of highly-enriched uranium (HEU) fuel
out of Kazakhstan (in 1994), Iraq (1993-1994) and Georgia
(1998). These events, as well as realisation of how serious the
problem really was, led to initiation in 1999 of the joint Russo-
American programme to return Russian-made nuclear fuel back
to the Russian Federation.

The programme was joined by 14 nations out of 17 that pos-
sess Russian-designed research reactors. Any country willing to
return this kind of fuel to Russia was expected to shut the reac-
tors down or upgrade them to be able to use low-enriched ura-
nium (LEU) fuel. In its turn, Russia committed to provide physi-
cal protection, accounting and controls of the repatriated fuel
material and refrain from using it for military purposes.

During 1999-2002, specialists commissioned by the IAEA,
Russia and the United States undertook major efforts to pre-
pare various research reactors for participation in the RRRFR
programme. On 28 May 2004, Russia and the United States
signed an agreement to cover cooperation between the two
countries in shipping Russian-origin research reactor nuclear
fuel back to the Russian Federation, providing the legal frame-
work for programme implementation.

Numerous Russian organisations have since taken part in
the RRRFR programme. All projects have been performed under
Rosatom management and Rostekhnadzor supervision.

NON-IRRADIATED FUEL REPATRIATION

Repatriation of non-irradiated nuclear fuel had started even
before the cooperation agreement between the Russian and
United States governments was signed. In August 2002, the first
IAEA-organised shipment of non-irradiated fuel took place from
the RA research facility at Vinca (Serbia, formerly Yugoslavia),
as a result of which the Russian Federation received back about
50 kg of uranium, some of it HEU. The Russian firm Sosny acted
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TOM yncne n BOY. OCHOBHbIM ONEpPaTOPOM 3TOI NepeBo3KM, obe-
cneymBWMM pa3paboTKy, cornacoBaHme U yTBEPXKAEHUE BCEX He-
06x0aMMbIX flOKyMeHTOB B Poccuu, 6bina HNP «CocHbi». C Tex
nop cosepueHo ewe 20 NepeBo3oK Heobay4yeHHOro A4ePHOro
TONAMBA B POCCUMUCKUX KOHTelHepax TK-C14, TK-C15 n TK-C16.
Bce nepeBO3KM BbINOAHANUCL C UCMONb30BAaHMEM BO3AYLIHOMO
TPaAHCMOPTa, MOCKOJIbKY 3TO CHUMAET Npobaembl, CBA3aHHbIe CO
CTPaHaMu TpaH3MTa: YNPOLLAET JIOTUCTUKY U TaMOMKEHHbIe Npo-
Leaypsl, obneryaeT 3agady obecneyeHmsa epussawmTsl. B Poccuu
rpy3 npuHumanu OAO «THL, HUUAP» n ®IrYN «HUU HNO «Jlyu».

B pe3synbTate 3ToM paboTbl K KoHUy 2012 roga 3a npeaena-
Mun Poccuiickolt deaepaumnmn nNpakTUYECKM He OCTasocb CKOJb-
HMOYAb 3HAYMMBIX W NPEACTaBAAOWMX TEPPOPUCTUYECKYIO
ONACHOCTb KOMIMYECTB BbICOKOOOOraLLEHHOro ypaHa WA nayTo-
HUA POCCUNCKOrO NMPOUCXOXKAEHUS.

BO3BPAT OAT UP

Bso3s OTBC B Poccuiickyto Peaepaupio COnpsaKeH ¢ Heobxo-
OMMOCTbIO peLleHus Apyrux, ropasgo bonee cepbesHbIX 3adad
(npaBoOBbIX, SKOHOMMYECKMX, TEXHUYECKUX, OPraHU3aLLMOHHBIX), 1
TpebyeT TECHOro B3aMMOAENCTBUA BCEX OPraHM3aLMn-y4acTHUKOB.

Poccuiickoe 3aKOHOAATENbCTBO BbIABUIAET OYEHb XKECTKue
TpeboBaHMA K NogobHbiM npoekTam. B yacTtHocTw, cornacHo
HOPMAaTMBHbBIM JOKYMeHTam, nocne Bo3a OAT Ha Tepputopuio
nepepabaTbiBatoLLEero NpeanpuATUA sKonornyeckas obctaHoBKa
B perMoHe [O0/KHA He TONbKO He yXyALWMWTbCA, HO cTaTb bonee
6e30MnacHoM 3a cYeT peanm3almm cneumanbHbIX IKONOTMYECKUX
nporpamm. JJokasaTenbCcTsa OOLIEro CHUKEHUA PUCKA paguaLm-
OHHOTO BO3JEMCTBUA U NOBbIWEHNA YPOBHA 3KOOTMYECKon bes-
OMNacHOCTM U3naraloTcA B MaTepuanax eAMHOro NMpoeKTa, KOTo-
pble roTOBUT YNOAHOMOYEHHaA opraHm3auma — Oryn «dLUAPb».
EAVHbBIV NPOeKT 0653aH NPOWTK CornacoBaHMe B KOMMETEHTHbIX
OpraHax WM rocygapCTBEHHYH 3KOJIOTMYECKYIO 3KCMepTU3y, npwm
NOJIOMKUTENBHOM PELIEHUN KOTOPOI BO3MOXKHO 3aK/oueHue u
peanusaums BHELWHETOProBOro KOHTpakTa (BTK).

Mpu nogrotoske BTK Ha OKasaHWe ycayr no obpaleHunto ¢
OTBC WP cepbe3Holt NpobieMon ABNSETCA COrlacoBaHue yco-
Bul Bo3BpaTa PAO B cTpaHy MocTaBlMKa. B cooTBeTcTBYHOLLMX
OOKYMEHTaxX AO/MKHbl OblTb NpeacTaBieHbl HOMEHKAaTypa, co-
cTaB, ¢ousnyeckaa dopma, KOAMYECTBO, BUA, YNAKOBKM MPOAYK-
TOB nepepaboTku, noanexawmx Bo3spaTy. Mo cylwecTsytoLlei
TEXHONOTUWN paamnoxummyeckoro 3asoga MO «MasAk» xuakue
TexHonornyeckme PAO oT nepepabotku OTBC peakTopoB pas-
JIMYHBIX TUMOB W MOCTaBLIMKOB Nepes KOHANULNOHWPOBAHWEM
HaKananBalTCA U BPEMEHHO XPaHATCA COBMeCTHO. [1oaTomy He-
BO3MOXHO MOMYYUTb KOHAMUMOHMPOBaHHble PAO, KoTopble co-
OEeprKaT PagMoHYKANAbI, B TOHHOCTM COOTBETCTBYIOLLME KOHKPET-
HOW napTum nepepabotaHHbix OTBC.

Heobxoaumo, 4Tobbl KONNMYECTBO BO3BPALLAEMbIX MPOAYKTOB
nepepaboTkn onpenenanocb No COMACOBAHHbIM METOAMUKAM,
MCXOAA U3 YC/NOBUA SKBUBANEHTHOCTUM aKTUBHOCTU BBE3EHHbIX
061y4YeHHbIX cOOpPOK U npoayKToB nepepaboTtku. Kputepun Ta-
KOWM 3KBMBANEHTHOCTM AOJIXHbI COrnacoBatb noctaswmk OTBC
W rpysononyyatenb (pagyMoxumuyeckuin 3aeog). Crneumanuctsl
HM® «CocHbI» NPeanoXunu opurMHanbHY0O MeToauKy onpege-
JIeHNA YCNOBWUI 3KBMBANIEHTHOCTU aKTMBHOCTEN, KoTopaa Bhep-
Bble 6bl1a UCNOb30BaHa NPW NOArOTOBKE NpoeKTa no Beo3y OAT
MNP u3 Yexnun 1 B fanbHenwem afanTMpoBaHa A/1A NPOeKTOB BBO-
3a OAT u3 gpyrux cTpaH.

B nepeBo3Kax 06/y4EeHHOrO SAAEPHOrO TOMJIMBA WCMO/b-
30Ba/INCb POCCUMCKME KOoHTelHepbl TYK-19 mn vewckne TYK
SKODA VPVR/M. Bbinn 3aaeicTBOBaHbl BCE BO3MOMHbIE BUAbI
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Puc. 1. NocnegHuii ocMOTpP YNaKoBOK Nepes, noseTom
(PymbiHua, 2009 rog)
Fig. 1. Final inspection before plane take-off (Romania, 2009)

as the main operator for this shipment, also providing the de-
velopment, acceptance and approval of all required documen-
tation in Russia. Since then, 20 more shipments of fresh nuclear
fuel have been successfully completed, using Russian-made
containers TK-S14, TK-S15 and TK-S16. All shipments were ef-
fected by air as this helps to avoid difficulties with transit coun-
tries by simplifying the logistics and customs clearance process-
es, as well as making provision of physical protection easier. In
Russia, the cargoes were received by NIIAR and Luch.

As a result of that effort, by the end of 2012 the world out-
side the Russian Federation was essentially cleared of any ap-
preciable quantities of Russian-origin highly-enriched uranium
or plutonium that could represent a potential terrorist threat.

SPENT RESEARCH REACTOR FUEL REPATRIATION

Import of spent fuel assemblies into the Russian Federation
is associated with a range of other problems, often far more diffi-
cult to resolve (legal, economic, technical, administrative), and de-
mands close cooperation between all participating organisations.

Russian laws impose very strict requirements on such proj-
ects. In particular, regulations contain a provision that after
delivery of spent fuel to a reprocessing site, environmental
conditions in the surrounding region must not only remain un-
deteriorated, but even become safer through implementation
of a special environmental programme. Demonstration of this
reduced overall risk of radiation exposure and improved level of
environmental safety is to be made in the so-called "integrated
project" package prepared by an authorised organisation — the
Federal Nuclear and Radiation Safety Centre. Integrated proj-
ect must be endorsed by a number of competent authorities
and accepted by state environmental expert review, a positive
conclusion from which gives the go-ahead to signing and imple-
mentation of a foreign trade contract (FTC).

During preparation of an FTC covering management of
spent research reactor fuel, a major problem arises associated
with agreeing the terms on which radwaste is to be returned
to its country of origin. Relevant documentation is expected to
describe the types, composition, physical form, quantity, and
package of reprocessing products to be returned. The existing
radiochemical process at Mayak envisages that liquid waste
produced by reprocessing of spent fuel assemblies from vari-

NUCLEAR & ENVIRONMENTAL SAFETY

73



MEXAYHAPOAOHOE COTPYAHWYECTBO | INTERNATIONAL COOPERATION

TPaHCMopTa: aBTOMOOU/IbHBIW, Kenes3Homo-
POKHbIM, PEYHOWN, MOPCKOWM M BO3AYLUHbIN.

B xoae BbINONHEHUA NPOEKTOB Nporpam-
Mbl OblIM CO3A4aHbl UM YCOBEPLUEHCTBOBA-
Hbl TPaAHCMOPTHbIe KOHTelHepbl, obopyao-
BaHWe ana 3arpyskm OTBC, TpaHcnopTHble

ous reactors and suppliers is to be mixed
and temporarily stored together prior to
conditioning. It is hence not possible to ob-
tain conditioned radwaste with its radionu-
clide composition matching an exact batch
of reprocessed SFAs.

cpeacTea, a TaKXKe TPaHCNOPTHO-TEXHOI0TU-
4YeCKne cxembl NnepeBO30K.

TEXHONOINA U

OBOPYOOBAHME

ONA 3ArPY3KU OTBC B TYK-19

Mpu noarotoske K BbiBO3y OTBC pymbiH-
cKoro peakTopa BBP-C (IFIN-HH, Marypene)
BO3HMK/a HEOBXOAMMOCTb CO34aHUA nepe-
rPy304HOro KoHTelHepa. Jna obecneyeHms
ypoBHA 6e3onacHocTn 3arpyskun OTBC B
TYK-19, cootseTtcTBytOlWEro TpeboBaHMAM
PYMbIHCKOTO pery/impytoLLero opraHa, boina
pa3spaboTaHa cneuuanbHas TEXHONOIUA.
Mpn 1Mcnonb3oBaHMM MNEpPerpy3o0YHOro KOH-
TellHepa, OCHALLEHHOro aBTOMATUYECKUM
3axBaToMm, npoueaypa 3arpysKku-Bbirpy3ku
yexna tmna 50 ¢ OTBC 3aHMMaeT OKo/0 Yaca
C MOMEHTA M3B/IEYEHUA MOPONKHEro Yexna
0,0 YCTAaHOBKM KpbIWwKK Ha TYK-19.

Mocne ycnewHoro WCNONb30BaHWA B
PymMbIHMM neperpy3oyHbllii KOHTEeMHep 6bin afanTMpoBaH U Npu-
MeHeH Ha nnowaake cepbckoro peaktopa RA npwu BbiBose OAT
M3 nHcTuTyTa «BuHya» B 2010 roay.

B HacToslee Bpema pa3paboTaH neperpysoyHblii KOHTEW-
Hep ana 3arpyskn OAT B TYK SKODA VPVR/M. HoBas TexHo-
lorua npeanosiaraeT MpUMMEHEHWe CNeuuanbHON NAvTbl Ans
obecneyeHus 6esonacHoct paboT no nepemeweHmto OTBC
M3 MeperpysoyHoro KoHTelHepa B TPAHCMOPTHbIN KOHTENHep
SKODA VPVR/M. [o storo TYK SKODA VPVR/M mokHO 6bl10
3arpy»aTtb TONbKO CHU3Y, ANs Yero TpeboBaNoCh ycTaHAaBNMBATL
KOHTeliHep Hag, 6acceliHom.

BEHTUNNPYEMbIN NEHAN ANnAa BPEMEHHOIO

XPAHEHUA U NEPEBO3KU NMOBPEXAEHHOIO OAT

TpaHCNopTUPOBaHWE NOBPEXAEHHOro Tonauea TpebyeT pas-
paboTKK crneumanbHbIx cpeacTs. Mpu peannsaumm NpoekTa no
BbIBO3y OTBC peaktopa RA n3 Cepbum BO3HUKNA HEOOXOANMMOCTb
nomectutb OAT B TpaHCNOPTHble MeHanbl, NpeagHasHaYeHHble
ONA BPEeMEHHOro xpaHeHusa B bacceliHe peakTopa, TpaHcnop-
TUPOBaAHWUA U TEXHO/IOTMYECKOTO XpPaHeHUA Ha nepepabaTbiBato-
Lem 3aBoge.

[na obecneyeHnsa 6esonacHOCT NepeBo3KN 1 xpaHeHua OAT
HY}HO 6blN10 pewnTb ABe cepbe3HblX 3a4a4mn: UCKAKYMTL onac-
Hble KOHLEHTpaLUKN «rpemydein cmecu» (Bogopos + Kucnopos)
npW HaKoM/JEeHUU PafMONUTUYECKOro BoAopoAa M npeasoTspa-
TUTb YTEYKY PaAMOAKTUBHbBIX BELLECTB M3 TOMIIMBHON MaTpULbl
B OKpy:Katowwyto cpeay. Ans nepeso3ku OAT peakTtopa RA 6biin
pa3paboTaHbl CneumanbHble HerepMeTuyHble neHanbl, obecne-
ymBatoLMe HeobXxoaAnMbI YpOoBEHb B3PbIBO- M NoxKapobesonac-
HOCTW. KOHCTpYKUMA neHana nossonaeT obpasyolemycs BoLo-
posy becnpenATcTBEHHO BbIXOAUTb HAPYIKY, AAET BOSMOXKHOCTb
nepuoanYeckM BEHTUIMPOBATb BHYTPEHHUI 06bem NeHanoB BO
BpemMs HaxoxaeHua ux B TYK, a TakKe 3ameHATb ra3osyto cpeay.
[aHHoe TexHWYecKoe pelleHne Bbl0 COracoBaHO C 3KCMyaTu-
pytoweit opraHM3aumen, Bnagenbuamm KoHTeiHepos (NRI Rez
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Puc. 2. UcnbiTaHna neperpy3o4Horo
KOHTelHepa

(PymbiHums, 2009 rog)
Fig. 2. Transfer cask testing (Romania,
2009)

It is essential that the amount of repro-
cessing products to be returned is deter-
mined using agreed-upon methods, based
on the premise that the activity of import-
ed fuel assemblies must be equivalent to
that of reprocessing products. Criteria for
such equivalence must be reconciled be-
tween the SFA supplier and receiver (the ra-
diochemical facility). Sosny had suggested
an ingenious method for establishing such
equivalence of activity, which was first used
during preparations for a Czech research
reactor spent fuel import project and even-
tually adapted to be applied for spent fuel
imports from other countries.

Shipments of irradiated nuclear fuel
were effected using Russian-made TUK-19
and Czech-made SKODA VPVR/M containers.
All available modes of transport have been
used: automobile, rail, river, sea, and air.

As part of projects implemented within
the framework of the programme, new or improved designs
were developed of transport containers, spent fuel loading
equipment, transport vehicles, as well as transport and han-
dling processes involved with shipping.

PROCESS AND EQUIPMENT USED

TO LOAD SFAS INTO TUK-19

During preparations for spent fuel shipment from the
Romanian WWR-S Magurela (IFIN-HH) reactor it became obvi-
ous that a transfer cask was needed. In order to provide the
level of safety demanded by the Romanian regulatory authority
during spent fuel assemblies loading into the TUK-19, a special
process was designed. Using a transfer cask fitted with an au-
tomatic gripper, the duration of loading/unloading of a type 50
basket containing spent fuel assemblies was limited to about
one hour from the time an empty basket is taken out to the
time the TUK-19 lid is secured.

After its successful deployment in Romania, the transfer
cask was further adapted and used at the Serbian RA reactor to
ship spent fuel from Vinca in 2010.

A transfer cask has currently been designed to be used for
spent fuel loading into the SKODA VPVR/M overpack. The new
process envisages that a special plate is used to ensure safety
of the handling activities to move spent fuel assemblies from
the transfer cask to the SKODA VPVR/M transport overpack.
Previously, the SKODA VPVR/M could only be loaded from be-
low, dictating that the container had to be placed above the
cooling pool.

VENTILATED CANISTER FOR

TEMPORARY STORAGE AND SHIPMENT

OF DAMAGED SPENT FUEL

Transport of damaged fuel requires application of special
hardware. During the Serbian RA reactor de-fuelling project it
became necessary to place the spent fuel into transport can-

Ne 1'2013



MEXAYHAPOAHOE COTPYJHMNYECTBO |

INTERNATIONAL COOPERATION

n NO «Masak») u rpysononyyatenem (MO
«Mask»).

[na npesoTBpalleHUs yTeYku pagmo-
AKTMBHbIX BELLECTB B OKPYXKaloLlylo cpeay
6bls1a co3aHa cMCTEMA OYUCTKM BOAbl, 0be-
cneynBaolLlas HeobXoAMMbIM ypoBeHb pa-
OMaLMOHHOW 6e30nacHOCTM BO BPeMsA Xpa-
HEeHUA HerepmeTUYHbIX NeHanoB B bacceliHe
MHCTUTYTa «BrHYa».

OceHbio 2010 roga 6blAM 3aKOHYEHbI
3arpy3ka neHanos c¢c OAT B KOHTelHepbl
TYK-19 n SKODA VPVR/M 1 noarotoska
KOHTelHepoB K nepeBo3ke, oGopmIeHbl He-
06x0fMMble paspeLunTesibHble LOKYMEHTbI.
TpaHCNOPTHbIA MapLIpyT MPOXoAWN Yepes
TPU CTpaHbl W BKAOYAZ aBTOMOGWJIbHbIN,
YKEeNe3HOAOPOXKHBIN U MOPCKOW y4acTku. B
nekabpe 2010 roga OAT 6bn0 6narononyy-
HO pgocTasneHo B N0 «Mask».

COBEPWEHCTBOBAHUE

TPAHCNOPTHbIX

CPEACTB U MAPLLUPYTOB

CyliecTBeHHble BpemeHHble 3aTpaThbl,
Tpebyowmecs oA oPOPMNEHUA TPAH3UT-
HbIX MENPaBUTENbCTBEHHbIX COMaLleHUI
Ha MepeBO3KM KeNnes3HOAOPOMKHbIM TpaHC-
NMopTOM, 3aCTaBUAN 33a4yMaTbCA O pPa3paboTKe HOBbIX MapLipy-
TOB M HOBbIX TPAHCMOPTHbIX CPEACTB.

B yactHocTu, npu BbiBo3e OAT UP n3 UHCcTUTYTa nccnenosa-
HWS aTOMHOW 3Heprun BeHrepckoi akagemmun Hayk (ByganewrT)
Bnepsble B nporpamme RRRFR vncnonb3oBanca MopcKow TpaHc-
nopt — gatckoe cyaHo LYNX knacca OAT-2, ocHaweHHOe B COOT-
BeTcTBMM € TpeboBaHUAMM MexayHapoaHOro Kogekca besonac-
HOW NepeBO3KKM OTpaboTaBLIero AAepPHOro ToNaMBa, NJAYTOHUA U
BbICOKOPAAMOaKTUBHbIX OTXOA0B B Tape Ha cyaax (Kogekca OAT).
Hapsop 3a BbINOAHEHMEM AaHHbIX TpebOoBaHWIN OCyLLeCcTBAAN
POCCUMUCKMIN KoHLepH «ACMO/-Bantuk». MockonbKy Honbluas
YacTb MOPCKOro NMyTU NPOTEKANa BHE POCCUNCKUX TEPPUTOPUAb-
HbIX BOZ, B POCCUMCKMI cepTUPUKAT-pa3peLLeHne BbI0 BKAKOYE-
HO YCNOBME NUCNO/Ib30BAHMA MEXKAYHAPOAHbIX aBapUAHBIX KapT B
cooTBeTcTBUM € TpeboBaHMAMM NpaBua MexayHapoaHOro mop-
CKOro KogeKca Mo onacHbim rpysam. Ocoboe BHUMaHWe yaens-
NI0Cb BONPOCY NepeAayn OTBETCTBEHHOCTM 3a ¢U33aluTy: bbia
paspaboTaHa 1 yTBepKAEHa crneumanbHas npoueaypa.

MNocne ycnewHoro 3aBeplleHMA NepBOK MOPCKOKU nepe-
BO3KM OblNO peleHo MpuB/ieYb K y4acTUO B Mporpamme
RRRFR oTeuecTBeHHbIX nepeso3yunkos. B 2008 roay 8 UHNU
MM. aKagemuka A.H. Kpblnosa Hayanucb paboTbl no nogro-
TOBKe NpoeKTa nepeobopyposaHua cygHa "MCL-Trader" Koh-
uepHa «ACMON-Bantuk». MNocne pas3paboTKM U yTBEPKAEHUA
npoekTa Ha 3CTOHCKOMN cyaoBepdu nop HabnogeHuem mecT-
HbIX npeacTasuTeneit PoccMCKOro MOPCKOro perucrpa cy-
poxonctea (PMPC) paHHoe cyfHo 6bino nepeobopyfroBaHo
M cepTuduumnposaHo no knaccy OAT-2. BoinonHeH 6onbLioin
ob6bem paboT no paspaboTKe U yTBEp:KAEHUIO BCell Heobxo-
OVUMOI CYA0BON [AOKYMEHTaUWM, NepcoHan cyAHa npowen
cneumanbHoe 0byyeHWe M MoNy4yun paspelleHns Ha COOTBeT-
cTBytowme pabotbl. "MCL-Trader" 6bl1 UCNONb30BAH NPU BbI-
Bo3e OAT nonbcKux peaktopos «EBa» n «Mapua» B 2009 roay.
Nocnepytowme nepesoskn OAT mn3 MNonblwn BbINOAHANNCH POC-
CUNCKUM cyaHOM «Muxaun QyauHy».
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Puc. 3. HerepmeTuyHbIi neHan ana nepe-
BO3KM nospexaeHHoro OAT (Cepbus,
2010)
Fig. 3. Non-tight canister for damaged
spent fuel shipment (Serbia, 2010)

isters designed to support temporary pool
storage, transportation and buffer storage
at the reprocessing site.

In order to ensure safety of spent
fuel shipment and storage, two difficult
problems had to be addressed: preclude
dangerous concentrations of potentially
explosive hydrogen-oxygen mixes as radi-
olysis-produced hydrogen builds up, and
prevent leakage of radioactive substances
from the fuel material matrix into the en-
vironment. In order to support shipment of
spent RA fuel, special non-leaktight canis-
ters were designed to provide the required
level of explosion and fire safety. The can-
ister is designed to let any produced hydro-
gen escape unobstructed, enable periodic
venting of the canister cavity as it sits in-
side the overpack, as well as change the
gas atmosphere. This technical solution
was endorsed by the utility organisation,
cask owners (NRI Rez and Mayak) and re-
ceiver of cargo (Mayak).

For prevention of radioactive substanc-
es leaking into the environment, a system
of water treatment was built to provide
the required level of radiation safety dur-
ing pool storage of non-tight canisters at Vinca.

In the autumn of 2010, loading of canisters with spent fuel
into TUK-19 and SKODA VPVR/M containers was completed,
containers prepared for shipment, and required permits and
licences secured. The transport route crossed three countries
including sections covered by automobile, rail, and sea. In
December 2010, the spent fuel was successfully delivered to
Mayak.

IMPROVED TRANSPORT VEHICLES AND ROUTES

Extended time periods required to put in place the intergov-
ernmental agreements to allow transit shipments by rail have
forced the development of optimised transport routes and bet-
ter transport vehicles.

In particular, shipmentof spentfuel fromtheresearchreactor
at the Institute of Nuclear Research of the Hungarian Academy
of Sciences in Budapest involved sea transport for the first time
in the RRRFR programme, effected by the Danish LYNX SNF-2
class vessel, equipped in accordance with the requirements
of the International Code for the Safe Carriage of Packaged
Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive
Wastes on Board Ships (INF Code). Observance of the require-
ments was verified by the Russian ASPOL-Baltic Concern. As
most of the route lay outside the Russian national waters, the
Russian certificate-permit included a provision concerning
the use of international emergency maps in accordance with
the requirements of the International Maritime Dangerous
Goods Code. Particular attention was paid to transfer of respon-
sibility for physical protection assurance: a special procedure
was developed and approved.

After successful completion of the first shipment by sea, a
decision was made to get domestic marine carriers involved with
RRRFR transports. In 2008, the Krylov Shipbuilding Research
Institute began its design efforts to re-fit for that purpose the
MCL-Trader ship owned by ASPOL-Baltic. After completion of
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Puc. 4. 3arpy3ka KoHTeliHepos ¢ OAT B Tptom « MCL-Trader»
(Monbwa, 2009 roa)

Fig. 4. Spent fuel containers being loaded into the MCL-Trader
hold (Poland, 2009)

TPAHCMNOPTHbIN NAKET ANA OBECNEYEHUNA

MYNbTUMOAA/IbHbBIX MEPEBO3OK TYK-19

Poccuitckme KoHTenHepbl TYK-19 TpagMUMOHHO nepeBos-
WANCb MO KeNe3HoMN Jopore B BaroHax-koHTenHepax TK-5, a nx
[OCTaBKa Ha »Kese3HOA0POXKHYI0 CTaHUMIo Tpebosana paspaboT-
KM CneLmanbHbIX TEXHUYECKUX cpeacTB. YTobbl yHUbMLMpPOBaTb
TPaHCNOPTHO-TEXHONOTNYecKue onepaumn ¢ TYK-19, Heobxogu-
MO 6bI/I0 Pa3MeCTUTb ero B rpy30BOM KOHTeNHepe.

Ta 3aga4a b6bi1a pelweHa B pamKax NnpoeKTa no Bbio3y OTBC
13 PymbiHMK. B OCHOBY TPaHCMOPTHOro naketa AaA NepeBO3Ku
TYK-19 6b11 NONOXKEH CNELMaANN3NPOBAHHbIN FPY30BON KPYyMHO-
TOHHaXHbIW 20-¢pyTOBbLIN KOHTelHep (CMKK), yaoBneTsopAoLWmic
TpeboBaHuAM ISO-CTaHAAPTOB, MEXAYHAPOAHbIM KOHBEHLMAM
M OTpacneBbiM HOPMaMm MepeBO3KM OMACHbIX FPY30B Pa3/MYHbI-
MK BuAamum TpaHcnopTa. CTKK 6bin ocHalleH komnnektom ob6o-
py4oBaHuAa anA packpenneHua B Hem TYK-19.

B TeueHue 2008 roga Ha npeanpuaTMn «AbakaHBaroHMalL»
6bl21 M3TrOTOB/IEH MEPBbIN 3K3eMnAAp (NPOTOTUM), NPOBEAEHbI
MCMbITAaHUA U NONYYEHO CBUAETENbCTBO-CepTUdUKAT NaBHOroO
ynpasneHuna PMPC. KoHcTpykuma ynakoskn TYK-19 B cocTtase
TPAHCNOPTHOrO NakeTa npowwna akcnepTnsy so POAL-BHUNIO®
Ha COOTBETCTBME POCCUMCKMM U MEXKAYHAPOLHbIM TPEBOBAHMUAM
npy TPAHCNOPTUPOBAHMM PAANOAKTUBHBIX MaTepuranos.

Co3gaHne TPaHCNOPTHOMO NMakeTa No3Bonuao B utoHe 2009
roga ocyuwectsutb nepsyto nepeso3ky OAT BO3AYLWHbIM TPaHC-
noptom u3 PymblHUKM. B xoae noAroToBkWM K Helt 6bin npoge-
NaH bonblwolk obbem paboT no obocHoBaHWIO Be3onacHOCTU
He TO/IbKO KOHCTPYKLMM YNAaKOBKU, HO U TPAHCMOPTUPOBAHMUA B
uenom. Bnocneactsumn TpaHCNOpPTHblE NakeTbl 6blAM UCNOAb30-
BaHbl NpPM peanunsaummn BOo3aylWHbIX nepeso3ok OAT B TYK-19
13 Jlimsumm (B 2009 rogy) n Y3bekucraHa (B 2012 roay), a Takxke
MOPCKMX NepeBo3oK 13 Cepbuu (8 2010 roay) v Monblum (B 2009,
2010 1 2012 roaax).

TYK ANd BO34YLWHbIX NEPEBO30OK

PAOUOAKTUBHbIX MATEPUA/TIOB

Co3gaHue TPaHCMOPTHOrO MakeTa MNO3BOAMAO MepPeBO3UTb
No BO34yXy OrpaHMYeHHble Konnyectsa obaydeHHbix TBC B yna-
KOBKax Tmna B. [na obecneyeHWs BO3MOMKHOCTM BO3AYLUHbIX
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design development and approval, an Estonian shipyard was
used to re-fit the ship under the supervision of representatives
from the Russian Register of Shipping and certify her to the INF-
2 class standard. The necessary ship documentation was writ-
ten and approved, and the crew received specialist training and
were issued with the appropriate permits. The MCL-Trader was
then used for spent fuel removal from the Eva and Maria reac-
tors in Poland in 2009; subsequent spent fuel shipments from
Poland were effected using another Russian vessel, the Mikhail
Dunin.

TRANSPORT PACKAGE TO SUPPORT

MULTI-MODAL SHIPMENTS OF TUK-19

The Russian TUK-19 containers have traditionally been used
for transport by rail on the TK-5 wagons, while their delivery to
a rail station demanded development of special accessories. In
order to ensure uniformity of the TUK-19 transport and han-
dling operations, a special cargo container to accommodate it
was needed.

The problem was solved under the project undertaken to
remove spent research reactor fuel from Romania. The trans-
port package for TUK-19 shipments was built upon the special-
ised heavy-duty 20-foot cargo container, which meets the re-
quirements of the ISO standards, international conventions and
industry regulations that govern dangerous goods shipments
by various modes of transport. The container was fitted with a
set of accessories to secure the TUK-19 inside.

During 2008, the Abakanvagonmash wagon works manu-
factured the first pilot prototype of this container, which was
tested and issued with a certificate by the Head Office of the
Russian Register of Shipping. The TUK-19 transport package
underwent expert review by VNIIEF to verify observance of
Russian and international requirements applicable to radioac-
tive materials transport.

Creation of this transport package enabled the first ship-
ment of spent fuel by air from Romania to take place in June
2009. Preparations for that shipment included production of
extensive safety justifications for not just the package design,
but also for the entire transportation process. Subsequently,
this transport package was used for air shipments of spent fuel
inside the TUK-19 from Libya (2009) and Uzbekistan (2012), as
well as sea shipments from Serbia (2010) and Poland (2009,
2010 and 2012).

OVERPACK FOR RADIOACTIVE MATERIAL

SHIPMENTS BY AIR

Creation of this transport package enabled air transports of a
limited number of irradiated fuel assemblies inside type B pack-
ages. In order to support air shipments of radioactive materials
without additional limitations imposed on activity levels, the
RRRFR programme sponsored the development of a type C pack-
age on the basis of the SKODA VPVR/M container. Unlike type B
packages, the type C must maintain its structural integrity and
leaktightness when subjected to significantly stronger impacts.

The package design development began in 2009. Preliminary
evaluations of various dynamic protection options were per-
formed by VNIIEF. During the first stage of design development,
a conceptual solution was adopted to build dismountable dy-
namic impact limiters in the form of spheres made of titani-
um alloy enclosed inside a cylindrical shell holding the SKODA
VPVR/M container. This approach was further reflected in the
design specification for type C package, which became known
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NnepeBO30K PaMOAKTMBHbIX MaTepUasioB H6e3 AONONHUTENbHbIX
OrpaHWYeHui No aKTUBHOCTU B Xxoge nporpammbl RRRFR 6bina
pa3paboTaHa ynakoBka Tvna C Ha 6ase KoHTelHepa SKODA
VPVR/M. B oTanume oT ynakoBKM TMNa B, KOHCTPYKLMA YNaKOBKM
™na C JO/MKHA yA0BAEeTBOPATL TPEGOBAHUAM MO COXPAHEHUIO
NPOYHOCTU U FEPMETUYHOCTMU NPU YCUNEHHbIX UCTbITAaHMAX.

PaspaboTka ynakoBkM Havanacb B 2009 roay.
MpepnBapuTeNbHble OLEHKM BO3MOXHOCTM ee C034aHuA Ha ocC-
HOBE PA3/IMYHbIX BAPMAHTOB AMHAMMUYECKOW 3aLUmTbl 6blan Bbl-
nonHeHbl akcneptamu PPAL-BHUNI®. Ha nepsom 3tane pas-
paboTKM 6bINO NPUHATO KOHLENTYalbHOE peLleHne O Co34aHUK
pa3bopHOI AMHAMMUYECKOM 3aLLUTbl HAa OCHOBE MOJbIX chep M3
TUTAHOBOTO CMNJ/aBa, NMOMELLEHHbIX B LMAMHAPUYECKYO 060/104-
KY, BHYTPU KOTOPOI HaxoamuTcs KoHTeitHep SKODA VPVR/M. 31o
pelweHne 6bI10 3aKpenneHo B TEXHUYECKOM 3aaHNN Ha pa3pa-
60TKy ynakosku tuna C, nonyumslen o6osHayeHne TYK-145/C.
HaTypHble ucnbiTaHua maketa TYK-145/C Ha CTOAKHOBeHue C
MULLEeHbto Npu ckopoctn 90 m/c, Tpebyemble ana cepTudUKaLmm
ynakoBok Tuna C, 6binn npoBeaeHbl Ha pakeTHOM Tpeke POALL-
BHNNI®.

B anpene 2012 roaa 6611 nonyyeH ceptuduKaT-paspeLlieHme
Ha KOHCTPYKUMIO yrakoBku TYK-145/C. Mo KOHCTPYKTOPCKOW A0-
KYMeHTauuu, noarotosneHHoln cneupmanmctamm HMNO «CocHbl»,
Ha ypanbckom npeanpusatnn «BCMMO-ABUCMA» 6bin1 M3roTos-
JIEH NEePBbIM IK3EMNAAP 3aLLUTHO-AEMNPUPYIOLLETO KOXKYXa.

B wuioHe 2012 ropga npoBeAeHbl MUCMbITAHWUA B asponopTy
«YNbAHOBCK-BOCTOUHbBI», KOTOpPble NPOAEMOHCTPUPOBAAN BO3-
MOKHOCTb neperpy3sku TYK-145/C c aBTomo6UAbHOro TpaHcrnopTa B
camonet AH-124-100 gByma cnocobamu: Ha aBTOMOBUAbHOM Nony-
npuvuene 1 ¢ UCNosb30BaHWEM POJIMKOBOM CUCTEMbI M aBTOKPaHa.

PACMPOCTPAHEHUE MNPOrPAMMbI RRRFR

HA POCCUANCKUE OBBEKTbI

JlornyHbim npogomkeHnem nporpammbl RRRFR aBnsetca ee
pacnpocTpaHeHue Ha POCCUIiCKMe AaepHble YCTaHOBKM, paboTato-
LMe ¢ BbICOKOOHOralLeHHbIM TOMIMBOM, YTO NONHOCTbIO COOTBET-
cteyeT MobanbHOM UHWULIMATMBE NO CHUXKEHWIO AAEPHOW Yrpo3bl.

[JecATMneTHUI onbIT, NPUOBpPETEHHbIW B XOAE BbIMONHEHUA
NPOEKTOB MPOrpaMmbl, BNOAHE MOXKET BbITb MCMONb30BaH U Ha
POCCUICKMX NAoWaaKax, a co3faHHble 06opyaoBaHne U TEXHO-
NOTUN y3Ke MCMONb3YIOTCA ANA BHYTPUPOCCUIACKUX MEepPEeBO3OK.
Mpumepom MOXKeT CAYKUTb OpraHn3aLma «NUJIOTHOrO» BblBO3a

PoccuiicKoe 3aKOHOA[aTeNbCTBO BblgBUraeT
OUeHb XKecCTKue TpeboBaHMA K N0A06HbIM
npoekTam. B yacTHOCTH, cornacHo
HOPMATUBHbIM AOKYMEHTaM, Nocse BBO3a

OAT Ha TeppuTOpUIO NepepabaTbiBaloLLero
npeanpuATUA 3KosIorMyeckana o6cTaHOBKa B
pernoHe A0NXKHA He TONIbKO He YXYALWUTbCA, HO
cTaTb 60onee 6e30nacHO 3a cyeT peanusauum
cneumnanbHbIX 3KOJIOTUYECKMX NPOrpamm.
[okasatenbcTBa 06LW,eEro CHUMKEHUA PUCKa
pPaAnaLUOHHOTO BO3AEWCTBUA U NOBbIWEHUA
YPOBHA 3KONOrMyecKoi 6e3onacHocTu
MU31araloTca B MaTepmuanax eguHoro NpoeKTa.
EauHbIM NpoeKT 06A3aH NPoiiTH cornacoBaHue
B KOMNETEHTHbIX OPraHax U rocyaapCcTBeHHYO
3KONI0rMYecKylo 3KCnepTusy, npu
NOJIOXKUTENIbHOM peLleHUN KOTOPOii BO3MOXKHO
3aKNl0ueHUE M peannsauma BHEeWHeTOProsoro
KOHTpaKTa (BTK).

Ne 1'2013

Puc. 5. leMOHCTPaLMOHHbIE UCMbITaHWA TEXHONOMMM 3arpy3Ku
TYK-145/C B camoneT AH-124-100 (YnbaHoBck, 2012 roa)

Fig. 5. Demonstration testing of TUK-145/C loading on board
the An-124-100 cargo plane (Ulyanovsk, 2012)

as TUK-145/C. Field tests of the prototype TUK-145/C behav-
iour hitting a target when moving at a speed of 90 m/s, as re-
quired for type C packages, were performed at the VNIIEF crash
test facility.

In April 2012, a certificate-permit for the TUK-145/C was
issued. Using Sosny-produced design documentation, the
VSMPO-AVISMA titanium factory located in the Urals region of
Russia manufactured the first impact limiter cover.

In June 2012, further tests were carried out in Ulyanovsk
Vostochny Airport to demonstrate feasibility of two methods
for TUK-145/C re-loading from an automobile vehicle to An-
124-100 airplane: one using a semi-trailer and another a roller-
track system with truck-mounted crane.

RRRFR PROGRAMME EXTENSION

TO RUSSIAN FACILITIES

In a logical continuation of the RRRFR programme it was ex-
tended to also cover the Russian nuclear installations that use
highly-enriched fuel in line with the objectives of the Global
Threat Reduction Initiative.

The decade of experience may well be of use on similar
Russian facilities, and the equipment and technologies devel-
oped for the programme are already being applied for fuel
shipments within Russia. An example of that was the “pilot”
removal of spent fuel from the research reactors at Leipunsky
Institute of Physics and Power Engineering. The site of the
Institute holds a considerable amount of spent fuel previ-
ously used in research reactors and critical test rigs, as well
as subjected to testing in “hot cells”, often rendering the fuel
breached or damaged.

In order to prepare the spent fuel assemblies for shipment
to a reprocessing facility, the following systems and equipment
were developed, supplied and commissioned:

— leaktight canisters to accommodate both mis-shaped and
normal VM spent fuel assemblies inside TUK-19 containers;

— leaktight canisters to accommodate spent AM fuel assem-
blies and individual fuel rods inside TUK-108/1 containers;

— a set of shielded cell equipment for handling of normal
baskets, removal of spent fuel from the baskets, chipping-off
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OAT WP n3 THL, P® — ®3U. Ha nnowasKke MHCTUTYTa XPaHUTCA
3HauMTe/NIbHOe KO/IMYeCcTBO TOM/IMBA, MUCMOAb30BaBLUEroCcA B UC-
CNefoBaTeIbCKUX PEAKTOPAX U KPUTUYECKUX CTEHAAX, UCMbITaH-
HOTO B «TOPAYMX» Kamepax U NOTOMY 3a4acTylo Haxo4ALlerocs B
HerepmeTMYHOM WM MOBPEKAEHHOM COCTOAHUM.

Ona nogrotoskn OTBC K nepeBo3Ke Ha nepepaboTky Gbin
pa3paboTaHbl, NOCTaB/NEHbl M BBEAEHbl B 3KCM/yaTauuio He-
CKO/IbKO BUA0B 060PYA0BaHUA U CUCTEM, BK/IOYASA:

— repMeTUYHble NeHanbl 41a PasMeLLEHUS B KOHTelHepax TYK-
19 aedopmmpoBaHHbIX M HegedopmmnpoBaHHbix OTBC Tnna BM;

— repmeTuyHble NeHanbl ANA pa3melleHUa B KOHTelHepax
TYK-108/1 18308 OTBC Tuna AM;

— Komnniekc obopynoBaHWA 3alUMTHOW Kamepbl ans obpa-
LLLEHWA CO LITATHbIMK Yexaamu, Bbirpyakun us Hux OAT, obpesku
BEPXHUX KOHLeBMKoB OTBC Tvna BM nog, rabapuT, neHaanposa-
Hua OTBC Tvna BM, a Takke repmeT13aumm neHanos.

PaboTbl no noarotoBKke K BbiBo3y OAT ¢ naowagku MHLU PP —
®3U Havanmch B 2009 rogy. B nepsyto ouepeab, 6bin onpegeneH
nepeuyeHb OAT, KoTopoe MO «Mask» MOXKeT NPUHATL U Nepepabo-
TaTb 63 KOPPEKTUPOBKM WITATHOMN TEXHONOTMWN. AKTYann3npoBaHa
TPaHCMOPTHO-TEXHOIOTMYECKas CXema 0bpaLLeHuns ¢ KoHTelHepa-
mu TYK-19. Bbibop TpaHCNOPTHOMN cxembl (NepeBo3Ka Ha aBTOMO-
6unax Ao neperpysoyHON NAOWAAKM U 3aTemM MO Kese3Hon [o-
pore — 8 MO «MasiK») 6bln 06ycn0BNAEH HEYAOBNETBOPUTE/IbHBIM
COCTOSIHMEM MOABE3AHbIX KENE3HOAOPOMKHbIX MyTeil OT CTaHLUK
O6HMHCKOE 0 TeppuTopuK npommiowagkm @M. B HacToswee
Bpema BefyTcsa paboTbl NO NOATOTOBKE K BOCCTAHOB/IEHWUIO NOAbL-
€3/ HblX }eNe3HOAO0POXKHbIX NyTei.

Opyroint npumep — pabotol B O6bEgUHEHHOM MHCTUTYTE
A4epHbIX uccneposaHuid (QybHa). [na NOArOTOBKM K BbIBO3Y
HaxoAAWMXCA Tam AAEepHbIX maTepuanos bbina nposegeHa ux
MHCMEeKUMA U NpoaHanu3npoBaHbl BapuaHTbl cnocobos nepe-
BO3KM. MWMcnonb3ya HapaboTkm nporpammbl RRRFR, npea-
noxeHo 3arpyxaTb OTBC, HaxogAawmeca B MPUPEaKTOPHOM
XpaHunuuie, B KoHTeMHepbl TYK-19, a Te, B CBOIO oyepeab — B
20-dpyToBble ISO-KoHTelHepbl. C y4yeTom ¢U3MYecKoro cocTo-
AHMA BOY-maTtepuanos (CTpy:KKa, 06pesku) n AnA nosblleHUA
6€30MacHOCTM TPAHCMOPTUPOBAHUA KaK B HOPMasbHbIX, TaK U
aBapUMHbIX YCNIOBUAX HEOBXOAMMO MOMECTUTb MX B Crieuuasb-
Hble repMeTUYHble NeHasbl.

CTouT oTMeTuTb, YTo B Poccumn HaxoauTca 6Gonee agecATka opra-
HU3aLUMiA PasHOM OTPaCcNeBON NPUHAANENKHOCTH, UMEIOLLMX uUccae-
[0BaTeNbCKUE PEaKTOPbI U KpUTUYECKME cTeHabl (Bcero 117 ycTaHo-
BOK), Ha KOTOPbIX HaKOM/IEHO 3HauMTeNbHOE KomyecTso OAT. [na
opraHu3auuu ero BbiBO3a U nNepepaboTkn Heobxoguma KoopauHa-
uMA [eATeNbHOCTU 3SKCMIyaTUPYIOWMX OpraHv3aumii, MNOCKO/bKY
ON18 ONTUMU3aLMK BroaXKETHbIX pacxodoB U rpadurka nepepaboTku
OAT kenaTeNbHO NCMOb30BaTb €ANHYHO CUCTEMY YNPaBIEHUA NPO-
eKTaMu, yHUdULMpoBaHHoe 0bopyaoBaHME U TPaHCMOPTHO-TEXHO-
JorMyecKkme cxemMbl, EAMHYIO Pa3peLunTesIbHYIO OKYMEHTALMIO.

k% %k

B pesynbTaTe BbiNnosHEHUA nporpammbl RRRFR, obLiee Konu-
yecTBo BOY-TonnmBea, BbiBe3eHHOro B Poccuiickyto degepaumio,
coctasuno okono 1930 kr. U3 Jlateuu, bonrapuun, PymbiHun,
Nneuun, Cepbun 1 YkpauHbl 6bI10 BbIBE3EHO BCE BbICOKOOHOra-
LWeHHoe TON/INBO.

[ecaTtb net, npoweawmnx C MOMeEHTa CTapTa NPOrpammbl no-
Kasa/an, YTO 334a4ya KOHCONMAALMN BbICOKOODOralLeHHOro ypa-
HOBOrO TOM/MBA B MEXAYHAapOAHOM MacliTabe ABAAeTCA Bbl-
NONIHUMOM NP 06BEANHEHUMN YCUIUIA BCEX 3aUHTEPECOBAHHbIX
opraHu3aumi.
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Russian laws impose very strict requirements
on such projects. In particular, regulations
contain a provision that after delivery of spent
fuel to a reprocessing site, environmental
conditions in the surrounding region must not
only remain undeteriorated, but even become
safer through implementation of a special en-
vironmental programme. Demonstration of this
reduced overall risk of radiation exposure and
improved level of environmental safety is to be
made in the so-called "integrated project" pack-
age. Integrated project must be endorsed by a
number of competent authorities and accepted
by state environmental expert review, a posi-
tive conclusion from which gives the go-ahead
to signing and implementation of a foreign
trade contract (FTC).

VM fuel assembly heads to size, placement of VM fuel assem-
blies into canisters, as well as canister sealing.

The work to prepare for spent fuel removal from the Leipunsky
Institute site started in 2009. First, a priority list was put together
of spent fuel that could be accepted and processed by Mayak with-
out any changes to its normal technological process. Certain up-
grades were only made to the TUK-19 transport and handling pro-
cess. The choice of transport (by automobile to a transfer site and
then by rail to Mayak) was dictated by the unsatisfactory condition
of access rails from Obninskoye rail station to Leipunsky Institute
site. Currently, work is under way to restore the access rail tracks.

Another example is the project undertaken at the Joint
Institute for Nuclear Research in Dubna. To prepare for remov-
al of nuclear materials therefrom, an inspection was carried
out along with analysis of the potential methods of shipment.
Relying upon the RRRFR experience it was suggested that spent
fuel assemblies be transferred from the at-reactor storage facility
to TUK-19 containers, with those in their turn being loaded into
20-foot ISO containers. Taking into account the actual physical
condition of the HEU-materials (represented largely by chips and
cut-offs) and in order to improve safety of transport in both nor-
mal and accident conditions it was deemed necessary to place
the materials into custom-made leaktight canisters.

It should be noted that in Russia there are about a dozen
organisations falling under various jurisdictions that possess
research reactors and critical test rigs (a total of 117 installa-
tions), which hold a considerable stockpile of spent fuel. For
this spent fuel to be removed and reprocessed, a co-ordinated
effort is needed between a number of utilities, as optimisation
of budget costs reprocessing schedules makes it desirable that
a common system of project management be adopted along
with standardised equipment and transport and handling pro-
cesses, as well as a standardised set of licensing documentation.

* %k k

As a result of RRRFR programme implementation, the
amount of HEU fuel brought back into the Russian Federation
has totalled some 1,930 kg. Countries such as Latvia, Bulgaria,
Romania, Libya, Serbia and Ukraine had their entire stockpiles
of highly-enriched fuel removed.

The decade that has passed since the start of the pro-
gramme demonstrated that consolidation of highly-enriched
uranium fuel on an international scale is feasible if a co-ordi-
nated effort between all stakeholders is made.
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Bocbmasn MexXayHapoaHaAa Hay4YHO-TeXHNYeCKan KOH(bepEHLWIFl

OBECINEYEHUE BE3OINACHOCTU ASCCBBAP
28 - 31 maa 2013

Poccuma, MNogonbck, OKB «MMOPOMPECCH

28 - 31 maa 2013 roga OKB «MOPOIMPECC» npoeoauT 8-10 MEXAYHAPOAHYIO HAYUHO-TEXHUUECKYI0 kKoHbepeHLumio «Obecneye-
Hre bezonacHocT ADC ¢ BBOP».

B 3TOM TemMaTMueckon KoHGEepeHUMN NPUHAMAIOT aKTMBHOE YYACTUE KakK POCCUMIMCKME, TaK 1 3apyBexHble CneumanncTol 13

KOHCTRYKTOPCKUX, MPOEKTHBIX OpraHm3auni, MalMHOCTPOWTENbHBIX 3aBOAOB, HayYHO-MCCNEaoBaTe/IbCKMX WMHCTUTYTOB,
ATOMHbIX 3NeKTPOCTAHLMA,

Llenb npeacrosuieit KoHdepeHUun — NPeAcCTaBUTb BOIMOXHOCTL ObMeHa MHpopMaLmel 1 0BCYKAeHNS TeM, CBSI3aHHbIX C
6e3onacHoCTbO akcnnyaTaumm A3C ¢ BB2P, pacueTHO-TeOpeTHYecknMM M 3KCNEPUMEHTaNbHbIMKM PaboTamK, KOTOpble
HanpasneHbl Ha NoBbileHVie 6e30MacHOCTY, MOAEPHM3aLMIO M NPoANEeHWE SKCNNYaTaUMOHHOIO Cpoka cy6bl ASC ¢ BBIP.

MecTo nposegeHna koHpepeHuun: OKb «MUOPOMPECC, 1. MNoaonbck, MockoBCkas 06nacTb.

TemaTuka KoHbepeHUUK

Jloknagbl, NpeAcTasnfemble Ha KoHbepeHLUIo, O/KHbI ObiTb NOCBALLEHb! PELIEHMIO BONPOCOB obecneueHna pabotocnocob-

HOCTM 1 BesonacHocT ASC C peakTopHbIMW yCcTaHoBKamK BBIP B npouecce npoektuposaHua, nposegeHuna HAOKP,
IKCMAyaTaumn N CHATUA C IKCNNyaTaLuu.

Bo Bpema koHbepeHumy OyayT paboTaTb cneayoumne CeKUmm:

Cekums 1

Paspabotka ¥ BepudMKaLUMA pPacuyeTHLIX KOAOB ANA
obocHoBaHMA 6e3onacHOCTK

Cekuua 2

Cekuna 4

Mpobnembl 2KCNyaTauMK, KOHTPOAb W ynpaBneHue,
ANArHOCTMKa, MOepHM3auua WM NpoaneHue pecypca
fenctayiowmx A3C

Bonpocbl 060CHOBaHMA NPOEKTHO-TEXHUYECKMX PeLIEHWIA Cekyma 5

N SKCMEPUMMEHTANbHON NOAAEPXKIN NPU NPOEKTUPOBAHUN MartepuanoseaeH1e, NPOYHOCTb M BOAHO-XMMUUECKMIA

1 BBOAE B KCNAyaTauumio ASC
Cekuuma 3

Tonnuneo v ero MCNONbL3OBaHue, dmsma AKTVBHOW 30Hbl

KoHTakTHbIe nuua:
CeppobuHuesa EkaTeprHa AHTOHOBHa

CrakyH Enena BvkTopoBHa

pexmUM

Cekunsa 6

MHHOBALUWOHHbIE  peakTopbl  4eTBEPTOro  MOKONEHWA,
OxfaxaemMble BOAOW CBEPXKPUTNYECKOro AaBNeHKs
CreHpoBas cekyua

Appec OpreomuTteta: 142103, Poccua, . Mogonsck, Mockoeckaa obn., yn. Opamonuknase, 21, OKE «MMOPOMNPECC:
Ten.: (495) 517-93-14, (4967) 69-18-13, pakc: (4967) 54-27-33, 69-97-83 (ana CeppodbuHuesoi E.A. nnu CkakyH E.B.)
E-mail: serdobintseva_e@grpress.podolsk.ru
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