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B Peanusauua npoekrta BbiBo3a OAT «Bunua» u3 Cep-
6un notpeboBana nATU NeT NOArOTOBKU, NpuUBJieYeHUA
6onee 50 opraHu3auUii-UCNONIHUTENEA U OpraHM3aLUK
TpaHcbeBponeiickoro TpaHsuta. [poekT 6bin ycnewHo
3aBepLueH B fiekabpe 2010 roga u nonyuun 3acnyeHHoe
MeXAyHapoaHoe npu3HaHue.

TsxenoBozabiii peaktop RA B VHCTHTYTE SIEPHBIX MC-
caepoBannii «Buruay (CepOust) GbIT MyIIEH B 9KCIITyaTaITI0
B 1959 roxy. On paboran Ha torse Tuiia TBP-C ¢ oborarie-
HrreM ot 2% 110 80% 1o *»U. It TBC mpesctapistior coboit
HebobIme UuHAPbI (3,7 cM B auamerpe, 11,2 ¢M BbICOTOI)
CO CTEHKaMH M3 METAJLUIMYECKOrO ypaHa JIMO0 OKCUJIA YPaHa,
TTOKPBITBIMHU ATTIOMIHIEBOI 0O0JOUKO TOMIIUHOMN 1 MM.

Peakrtop 6bi1 octanosien B 1984 romy. A B cepemmme
1990-x ronos OrociaBus pacmanack Ha 6osiee MeJIKUe rocy-
JIAPCTBA, TIOJIUTUYECKAs CUTYAIMsl B PETUOHE PE3KO 000CTPH-
JIach, ¥ KOMITAKTHOE BBICOKOOOOTAIEHHOE SIEPHOE TOILIMBO
CTaJIo BBI3BIBATH CEPbE3HOE OECIIOKOWCTBO Y HKOJOTMUECKUX
U aHTUTEppOoprcTUdYeckuX opranuzaruii. B 2002 romxy mocie
JUIATENBHBIX nieperoBopos Mexkry Cepoueit, CIITA, Poccueii n
MATATS HeobrydeHHOE BBICOKOOOOTAIIIEHHOE TOTIMBO POC-
CHUICKOTO TIPOUCXOKIeHNs (48 Kr 110 ypary) GBLIO TpaHCTIOp-
THUPOBAHO M3 MHCTUTYTa «BuHuas B Poccuio mpy MOBBITICH-
HBIX Mepax 6e30TaCHOCTH.

Bousbitioe omaceHre BHI3BIBAIO Takke OTpabOTABIIEe TO-
mmBo (8030 OTBC TBP-C), kotopoe mocsie octanoBa RA

OcTaHoBneHHbIN peaktop RA / The shut-down RA reactor
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® The Vinca reactor (Serbia) spent fuel repatriation
project took five years to prepare, involved over 50
contractor organisations, and required trans-European
transit. The project was successfully completed in De-
cember 2010 and received well-deserved international
recognition.

The heavy-water reactor at the Vinca Nuclear Research
Institute in Serbia was commissioned in 1959. It was fuelled
by TVR-S assemblies with enrichment ranging from 2% to
80% of 25U. These fuel assemblies have the shape of small
cylinders (diameter 3.7 cm, height 11.2 ¢cm) with walls of
metallic uranium or uranium oxide clad with a layer of alu-
minium 1 mm thick.

The reactor was shut down in 1984. Then, as in the
middle of the 1990s Yugoslavia disintegrated into a
number of small states, the political situation in the re-
gion deteriorated rapidly, and the presence of this very
compact stock of high-enrichment nuclear fuel began to
cause serious concerns among environmental organisa-
tions and anti-terrorist campaigners. In 2002, after long
negotiations between Serbia, the United States, Russia
and the TAEA, non-irradiated high-enrichment nuclear
fuel of Russian origin (48 kg of uranium) was transported
from the Vinca Institute to Russia under extraordinary
security arrangements.

Major concerns also existed around the available stock
of spent fuel (8,030 TVR-S assemblies), which after the
shutdown of the RA installation was moved to a pool-type
wet storage facility located in the immediate vicinity of the
reactor. In 2005, the TAEA took the decision to organise re-
patriation of this spent fuel back to the Russian Federation
— thus initiating what was to become of the largest project
in the Agency’s history. For implementation of the project,
a dedicated fund was set up with contributions provided
by the European Union, Russia, the United States, and the
Czech Republic.

SPENT FUEL PREPARATION FOR SHIPMENT

The practical work to prepare the Vinca spent fuel for
transportation started in 2006. It covered, in particular, the
following activities:

— development of a technology and equipment for
repacking the spent fuel into canisters;

— safety justification of the fuel handling operations;
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Mpe3ngeHT Cepbumn bopuc Tagny (B LeHTpe) Gnarogaput opraHn3aTo-
poB BbiBo3a OAT «BuHYa» 3a OTAIMYHO NPOAeNiaHHYIo PaboTy

Serbian President Boris Tadic (centre) thanking the organisers of the Vinca
spent fuel repatriation for their excellent work

6b110 pasmerieno B OGacceitnoBom xpanmsmme OST, pacro-
JIOKEHHOM B HEIOCPEICTBEHHON Gm30cTi OT peakropa. B
2005 rosry MATATD npunsisio peliieHne OpraHu30BaTh BbIBO3
OAT B Poccuiickyio Denepaiinio — u 9TOT TPOEKT CTAT OfI-
HUM 13 KPYIHEHINIX B UCTOpun areHtcrsa. [ ero ocyect-
BJIeHUsI Obljla MPHBJICYEHA A/[PECHAsT CIIOHCOPCKAs MOMOIIb
Esporneiickoro Corosa, Poccun, CIITA, Yenickoii Pecriy6Gmki.

NoAroToBKA 0TBC K BbIBO3Y

IMpaktraeckre pabotsr mo moarotoBke OAT «Bumdas K
TpaHcrnopTrpoBke Havamuch B 2006 romy. OmM, B 4aCTHOCTH,
BKJIIOYAJIH:

— pa3pabOTKy TEXHOJIOTHHN 1 060PYIOBAHNUS /ISt IEpeTapH-
Banust OAT B menasibr;

— 0b0cHOBaHUE 6E30MACHOCTH OEPALIUii € TOILIUBOM;

— UBTOTOBJICHKE 1 MOHTAK OOOPYIOBAHUS B [IOMELIEHUSIX
PEaKTopa;

— ymakoBky OAT B nenassr

— paspaboTKy TEXHOJIOTMK U 000PYIOBAHNST /IS 3aTPY3KH
nerasioB ¢ OSAT B KoHTelHepPHI;

— BpPeMEHHOE TeXHOJIOTHUECKOE XPAHEHHE;

— pa3paboTKy MarepranoB «EanHoro mpoekras mo BBO3y
OST B Pocenio;

— 3arpysKy TI€HaJI0B B TPAHCIIOPTHBIE KOHTEIHHEPHT;

— tpancnioprupoBanue OAT B Poccnio;

—nepepabotky OAT Ha DTYII «I1O «Mastk».

PazpaboTKa TEXHOIOTHI U COTJIACOBAHUE UX B PETYJIPY-
torux opraax Cep6uu u MATATD 6biin 3akonyenst 8 2008
roxy. [oarotorka OAT & GesomacHoit mepeBoske B Poccwio
ObliIa OJIHOCTBIO 3aBepiieHa B Hosiope 2010 roxa.

NAAH N MAPLLPYT TPAHCMOPTUPOBKHU

Jlpyrasi, He MeHee BasKHast, COCTABJISTIONIAsT PabOT Kacamach
paspaboTKK MaTepraioB « EMMHOTO MpoekTa» B COOTBETCTBHN
¢ TpeGOBaHUSIMU POCCUTICKOTO 3aKoHOMaTe bcTBa%. [Ipu aTom
OBITN TIPOAHATN3MPOBAHBI He TOIBKO KOJOTUYECKUE ACTIeK-
THI TPOEKTa, HO U BCEBO3MOKHBIE crtocobbI foctaBku OAT B
Poccutio. Tak, B 4acTHOCTH, OBITIO TIPUHATO PEIIEHUE O BBIBO3E
Beero OAT «Bumuas 3a o peiic. /17151 5T0T0 MOTPE6OBAIOCH
mo6mwmzosars 16 TYK-19 u 16 TYK SKODA VPVR/M —
MIPAKTUYECKN BECh TAPK TPAHCIOPTHBIX KOHTEWHEPOB, MHC-
MOJIB3YIOMUXCsT B HacTostiee Bpemsi B iporpamMe RRRFR.
KownreiiHepbt 6bLI pasMellieHbl B crielanbibix 20-(GyToBbIX
ISO-konTeiiHepax®.
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— fabrication and installation of equipment in reactor
building rooms;

— spent fuel repacking into canisters;

— development of a technology and equipment for load-
ing of fuel-containing canisters into casks;

— temporary buffer storage;

— preparation of the ‘single project’ paperwork for im-
port of spent fuel into Russia;

— loading of the canisters into transport casks;

— spent fuel transportation to Russia;

— spent fuel reprocessing at Mayak.

Development of the fuel management processes and
their acceptance by the regulatory authorities of Serbia
and the IAEA were completed in 2008. Preparation of the
spent fuel for safe repatriation in Russia was fully finished
in November 2010!.

TRANSPORT PLAN AND ROUTE

Another, equally important component of the project
was development of the necessary ‘single project’ pa-
perwork in accordance with the requirements of the
Russian legislation?. It included analysis of not only the
environmental aspects of the project, but also review of
various spent fuel transport route to Russia alternatives.
For example, in particular, it was decided that all Vinca
spent fuel should travel as a single shipment. That de-
manded the mobilisation of 16 TUK-19 and 16 SKODA
VPVR/M overpacks — meaning practically the entire
fleet of transport casks currently available to the RRRFR
programme. The casks were placed inside special 20-foot
[SO-containers?.

After careful consideration of the safety aspects, feasi-
bility and costs of various transport alternatives, the choice
was made in favour of intermodal (by automobile and rail)
transit through Serbia, Hungary and Slovenia, then by
sea from the Slovenian port of Koper to the Russian port
of Murmansk, and finally again by rail to Ozersk. For this
transport route to be licensed, safety justifications had to be
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| Cy6otuua-Konep: x.4./ Subotica-Koper: By rail
Konep-Mypmanck: kopabnb / Koper-Murmansk: By ship

| Mypmanck-Mask: x.4./ Murmansk-Mayak: By rail

MapupyT, npogenaHHbit OAT «BuHua» no nytn B Poccniickyto Oepepa-
uuto / Route of the spent fuel shipment from Vinca to its destination in the
Russian Federation

NUCLEAR & ENVIRONMENTAL SAFETY

99



MPOEKTbI: 2010 10/,

3arpy3Kka KOHTeHEPOB Ha TEPPUTOPUN NHCTUTYTa «BnHYay
Loading of cargo containers at the Vinca Institute site

ITocJie THIATEIBHOrO AHAJIM3A ACIIEKTOB OE3011aCHOCTH, OCY-
MIECTBUMOCTH U CTOUMOCTU ONTUMAJIbHBIM MAPIITPYTOM TPAHC-
HOPTUPOBKM OBLI TPU3HAH KOMOMHIPOBAHHBIN aBTO- U 5KeJIe3-
HOIOPOKHBII TpaHauT yepes reppuroprn CepOun, Benrpun u
CiioBenun, asiee mopeM u3 opra Kornep B Mypmanck, u, Ha-
KOHEII, 110 3KeJie3Hoil sopore B O3epck. JlurieHsuposanue Te-
PEBO3KM MOTPeOOBAIO 0GOCHOBAHHUS GE30MACHOCTH € YUETOM
HaIMOHAIBHBIX 0COOEHHOCTEN KasK/I0il CTPaHBbI, TI0 TepPUTO-
PHH KOTOPOH TpeIostaraaoch mpoBosuth OLA T, u 3aHs10 B 06-
TIeH CJI0KHOCTH OKOJIO TOfIA.

B opranmzammu mepeBoskn yuyactBoBanio 10 Tpamcmopt-
HbIX KoMmanuid 13 Poccrn, Cepbun, Berrpuu, CoBenuu u
Janvu. [l aBrornepeBo3kr ObLIO TIPHBJeYeHO 15 KpymHO-
TOHHAKHBIX TPENTIEPOB; JKeJIe3HOMOPOKHBI AITENIOH, TIepe-
osusnii OAT, cocrosti uz 19 BaroHos.

Tpancnopruposka OAT wmHcTHTYTa «Bumdya» mavamach
B HOub ¢ 18 Ha 19 Hos6ps 2010 roga. 10 BBLIO OUEHD BaXK-
Hoe cobbitre, rpeskie Beero mist Cepbuu. TIpesuient crpanbt
bopuc Tagmu mmuno mpuexan nposoauth kapaBad ¢ OAT. B
CBOEM O0pallleHn K OpraHu3aTopaM MepeBO3KN OH TIofuep-
kHy1, uto CepOust A 1a1a STOro MOMEHTa T10uTH 26 JieT.

HameueHHBII MapIIpyT ¥ TJIaH TPAHCTIOPTUPOBKK GBI
nosHoOCThIO cobmogenbl, n 21 mexadbps 2010 roma cepbekoe
oTpaboTaBIiiee siZIEPHOE TOTIINBO MPUOBLIO HA PaMOXIMITIe-
ckmii 3aBog 11O «Mask». Takum obpasom, 1yt OAT us u-
crutyTta «BruHua» Ha nepepabarbiBaionuii 3asos I10 «Mastk»
CTaJI CaMbIM JUIMHHBIM JUIs1 11poekToB IporpaMMbl RRREFR n
3arsi 6oJibie 30 fHeit.

Boisoz OSIT uncrutyta «Bunuay cran takke Haubosiee
CJIO’KHBIM TIPOeKTOM B paMKkax mporpamMmmbl RRRFR. Ero pe-
asmzaius noTpeboBaia PelieHus: MHOKECTBA TEXHOJIOrHYe-
CKUX M OPTaHM3AIMOHHBIX 3371au. MHOTHe U3 9TUX perieHuit
B PE3YJIbTaTe OKA3IMCh YHUKAJIBLHBIMU U, GE3yCJIOBHO, OYIyT
BOCTPeGOBAHbI KAK ITPU PEaTU3aIiK TIOCAEAYIONIX TIPOEKTOR
nporpammbl RRRFR, Tak 11 B Ipyrux rnpoexTax, CBS3aHHBIX C
obpaienuem ¢ gedexraoiv O T.
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CrienryeT 0060 OTMETHTB MOIUIEPIKKY, OKA3aHHY0 TPOEKTY
CO CTOPOHBI PYKOBOJIUTENEN U MeHeKkepoB [ockoprioparmn
«Pocarom» 1 MATATD, MHOTHE 13 KOTOPBIX MPUHUMAJIN Ca-
MO€E aKTHBHOE YJaCTHe B IIPUHSATHN KJIIOYEBBIX PEIEHHI, TI0-
3BOJIMBIINX YCIIENTHO BBITIOJHUTD BCE TIOCTABJIEHHbIE 3a/IauM.
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provided taking into account the specific requirements of
each country through the territory of which the spent fuel
would pass, taking about a year in total to prepare.

The shipment was organised involving 10 transport
companies from Russia, Serbia, Hungary, Slovenia and
Denmark. For transport by motor road, 15 heavy-duty
trailer trucks were chartered; and the train that carried the
spent fuel cargo consisted of 19 wagons.

The transport of the Vinca Institute spent fuel started
in the early hours of the 19th November 2010. The event
was of enormous importance, particularly for Serbia. The
country’s president Mr Boris Tadic came personally to see
off the convoy with spent fuel. In his address to the organis-
ers of the shipment he emphasised that Serbia had waited
for almost 26 years for this moment to come.

The planned route and schedule of the transport were
fully observed, and on the 21st December 2010 the spent
nuclear fuel from Serbia finally arrived to the radiochemi-
cal facility at Mayak. Thus, the route of spent fuel from the
Vinca Institute to the Mayak reprocessing facility became
the longest among the RRRFR programme projects and
took more than 30 days to cover.

The repatriation of spent fuel from the Vinca Institute
also became the most complex of projects undertaken within
the framework of the RRRFR programme. Its implementa-
tion demanded resolution of a vast number of various tech-
nical and administrative issues. Many of the solutions found
in this project have been unique and they will undoubtedly
be used in other projects of the RRRFR programme, as well
as in other projects associated with management of defec-
tive spent fuel.

Bbirpyska KoHTeliHepoB B MypMaHCKOM NopTy
Unloading of cargo containers in port of Murmansk

ok ok

Special mention should be given to the support that the
project received from the management and personnel of the
Rosatom Corporation and the TAEA, many of whom had
participated very actively in the making of some key deci-
sions, which helped secure successful achievement of the
project’s objectives.

1Cm. c. 84-88 / See pages 84-88
2Cwm. c. 44 / See page 44
3Cm. ¢. 27-31 / See pages 27-31
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