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®  ctopua ceptuduLMpoBaHHbIX MOPCKUX MEepeBO30K
0AT Hauanacb B Poccum coBcem HelaBHO — MMEHHO B
pamkax nporpammbl RRRFR. OgHako yxe ceityac MOXHO
roBOpuTb 0 TOM, UTO 3Ta UCTOpUA OyAeT HaCbILLEHHON U
ZONroi U He OrpaHNYUTCA paMKaMiu NPOrpaMmbl.

HAYANO

ITepBas mopckast nepesoska OAT, opurmanbHo cep-
TUDUIMPOBAHHAS W OCYIIECTBJICHHAS B TIOJTHOM COOTBET-
CTBUU C MEKIYHAPOAHLIMH TIPABUJIAMHU W HOPMaMH, CO-
crostmach B 2008 Tomy, Kormaa Ha 60pTy Temmoxona «Lynxs
OBLIO TIepeBe3eHo oTpaboTaBIiee siIEPHOE TOTIHBO Gy/1a-
HEIITCKOr0 MCCJIEA0BATENLCKOIO PEakTopa OOIMM BECOM
1,7 7. MapuipyT mepeBo3KH U3 cj0BeHCKOTo mopta Kormep,
kyza Koureitrepbl ¢ OST ObLIM JOCTABJIEHBI 110 JKEJE3HON
Jopore, mpoxoaui 1o Axpuarndeckomy n CpennseMHOMY
MOpSIM, 3aTeM — 110 ATaHTHYecKoMY oKeaHy, CeBepHOMY,
Hopsesxxckomy u bapeniieBy MOpsiM 1 3aKaHYMBAJICS B ITOP-
Ty MypMmaHcka. ITO MO3BOJIUIO nU3bexkarh OhOPMIECHMS
paspeleHrs HA TPAH3UT Yepe3 YKParHy.

B xoze moArotoBKuM K TPAHCIIOPTUPOBKE POCCHUIICKUE
OpraHu3aIny Ha TPAKTUKE OCBOVJIA OTEYECTBEHHOE U MEXK-
JIYHAPOJTHOE 3aKOHOJATETbCTBO B 00JIACTH MOPCKHUX Tepe-
Bozok OAT. Tak, HecMOTpsT Ha TO, YTO CYZHO, HA KOTOPOM
nepeBosuicst Tpy3 OAT, nMesno raTckyio TPUTIHCKY, OTBET-
ctBennocTh 3a OAT 1o poccWiickuM TpaBUJIaM TOJKEH
ObLT B3ATh Ha cebst OTeYeCTBEHHbII mepeBo3unk. MM cra-
ga cynoxomnasi kommannsa «Komnmepn ACIIOJI-Bantik»,
MMEIOTIast 3HAUNTETBHBIN OTIBIT MOPCKUX TIEPEBO30K HEOO-
JIy4EHHBIX S/IePHBIX MaTepPHAIOB U JUIIEH3HIO HA MePeBO3-
Ky OTIACHBIX TPY30B KJacca 7, COTJIACHO KiaccupuKaIum
MexyHapoHOTO KOJeKCa MOPCKOM TIePeBO3KU OMACHBIX
rpy30B. Boicokast kBanudukaiyst 1 6e3yKOpusHeHHAs pe-
nyTaius koMmnanuu (obszaTesbHble TpeGOBaHUS MPU Tie-
pesozke OAT) mo3BoMIM €ii TOTIOTHUTD UMEIOTIYIOCS JIH-
[[EH3UI0 BO3SMOKHOCTBIO TIEPEBO3KK OTPabOTaBIIEro TOTIIIH-
Ba. ITocie yero xommnanusi «Konrepn ACITOJI-Bantuks
3adpaxToBasa TermIoxo «Lynxy, 10T0oTHIIA TTaTHYIO KO-
MaHjy Cy/Ha CBOMM KalUTaHOM-HACTAaBHUKOM U 6J1aromo-
JIYYHO BBITIOJTHIJIA TIEPEBO3KY.

IMomobHast cxema opraHu3aIy paboT GBI NCTIOIB30-
Bana erte pas B 2010 roxy, korga ays iepesosku OAT cep6-
ckoro peaktopa RA 6b1710 TpuBIIedeHo cyHo «Pumas, Tak-
Ke umeroniee garckuii guar. CyaHo 6Jaronony4Ho BeIIoJI-
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m The history of certified sea transports of spent nuclear
fuel started only very recently in Russia — and it was ex-
actly the RRRFR programme that promoted it. However,
one can already confidently say now that this history will
continue far beyond the framework of the programme.

BEGINNING

The first sea transport of spent fuel that was formally cer-
tified and performed in full compliance with the international
standards and regulations took place in 2008, when the Lynx
motor vessel carried the spent nuclear fuel from the Budapest
research reactor, weighing a total of 1.7 tonnes. The travel
route from the Slovenian port of Koper, to which the casks
containing spent fuel were delivered by rail, ran through
the Adriatic and Mediterranean waters, then through the
Atlantic Ocean, the Northern, Norwegian and Barents Seas
to the Russian port of Murmansk. This helped avoid having
to obtain a transit permit through Ukrainian territory.

During the preparations for this transport, the involved
Russian organisations obtained first-hand practical expe-
rience of dealing with both the national and international
legislation applicable to sea transports of spent fuel. For
example, despite the fact that the vessel used for spent fuel
cargo transport was registered at a Danish port, the respon-
sibility for the spent fuel on board had to be assumed by
a Russian carrier in accordance with the national regula-
tions. ASPOL-Baltic shipping concern became the re-
sponsible carrier, a company that possesses vast experience
of sea transport of non-irradiated nuclear materials. The
high level of qualification of this company and its impec-
cable reputation (essential requirements for any transport
of spent fuel) helped it secure an extension to its available
licence covering class 7 dangerous cargoes according to
the classification of the International Maritime Dangerous
Goods Code to also cover transport of spent fuel. After that,
ASPOL-Baltic Concern chartered the Lynx motor vessel ,
amended its usual crew with its staff captain-instructor and
performed the travel successfully.

A similar approach was used once again in 2010, when
the spent fuel from the Serbian RA reactor was transported
by the Puma vessel, also flying the Danish flag. The ship
successfully made the journey from Koper to Murmansk,
delivering 6.9 tonnes of spent nuclear fuel to be reprocessed
in Russia.

Ne 12011 cneysbinyck



TRANSPORTATION

Huso petic n3 Komepa B MypMaHCK, I0CTaBUB Ha Tiepepa-
60tky B Poccnio 6,9 T 0TpaboTaBINero siiepHOro TOMIMBA.

NEPBOE POCCUIACKOE CYAAHO KNACCA INF-2

HecMmoTpst Ha GJIaronpusiTHBINA OIIBIT, TPAHCIIOPTUPOBA-
nue OAT B poccuiickuii mopT Ha GOPTY HHOCTPAHHOTO CY/I-
Ha GBLIO MPU3HAHO opranmusatopamu rporpamMmbl RRRFR
He CaMBIM JIYYIINM pellleHHeM — 3TO 0Ka3aJoCh U JI0POTo,
u xJ10110THO. K TOMY 3Ke JOCTYyIIHbIE HA PBIHKE Cy/Ia, CEPTH-
¢urnupoBannbie 1715 nepeosku OAT, okazanuch He BIOJ-
He TPUCIIOCOONEHHBIMU JIJIsT CYIOXOICTBA B CEBEPHBIX MO-
psix. [ToaTomy cpasy ke 10 OKOHYAHUU BEHTEPCKOTO TIPO-
exra B 2008 rozy poccuiickue mpeanpusiTis IIPUCTYITUIH K
MOATOTOBKE OTEYeCTBEHHOTO cyaHa kiaacca INF-2 — Gosee
OBICTPOXOIHOTO U HAJIEXKHOTO.

Bt pazpabotaH IPoeKT epeobopyoBaHNst OOBITHOTO
JIEHCTBYIONIETO OTHOTPIOMHOTO CYXOTPY3HOTO TETJIOXO/a,
VUNUTBHIBABIINN BCe aCMeKTHI MEKIYHAPOAHOTO 3aKOHO/A-
TETbCTBA B 001acTH MOPCKUX TepeBo3ok O T. Bormosrmsist
tpeboBanust Komexca OSIT, rpysoBoe 1omerienue cyHa
OBLIO Pa3eeHo Ha ABa TPIOMaA MOMEPEYHON TepebopKoit
B Bujie Koddeprama, 3am0JHIEMOTO BOJONH 1 BHITIOTHSIO-
mero GyHKIMKU KOHCTPYKTUBHON OMOJOrMY€eCKOH 3aIuThL.
ITepeBoska rpysa OAT ocymiecTBisIETCS TOJBKO B HOCOBOM
tprome. [Tpoext 6L coracoBan PoccuiickuM MOPCKUM pe-
rUCTPOM cyoxozcTBa u Pocniorpebraazopom. B 2009 roxy
B IIOJTHOM COOTBETCTBUY C HUM TeTI0X0/ 1poekTa JS86-063
(nopt npunucku — Cankt-Iletepbypr) 6biT epeobopya0-
BaH B cyuHo kiacca INF-2 Koxekca OAT, uro noarsepaut
BBIJIaHHBIH KJIACCH(DUKAIMOHHBIM OOIIECTBOM MEXK/yHa-
pomubIii ceprudukaT coorBeTcTBUA. Kommanus «KonmepH
ACIIO/JI-BanTtuky 10moTHAIA CBOIO JTUTIEH3WIO0 BO3MOKHO-
ctrio mepeBo3kn OAT wa tenoxoze mpoekta JS86-063.

B 2009-2010 rozax Ha 3TOM cy/He OBLIO YCIENTHO BbI-
moJiHeHo TIATh Mopcknx mepeBo3ok OAT m3 [apam B
Mypmarnck, obectiedns BbiBo3 25,5 T OAT mombekux peax-
TopoB «EBa» 1 «Mapus».

Bo Bcex ynomsnyTeix caydasax OAT ymakoBsiBasoch B
TaK HasbIBaeMble TpaHCHOpTHBIE MakeTsl: cHadasa OTBC
pasMmeniaiy U TePMETU3UPOBAIU BHYTPU TPAHCIOPTHO-
ro kouTeftnepa TYK-19 nnmu TYK SKODA VPVR/M, xo-
TOpbIE 3aT€M YCTAHABJIUBAJIUCH U PACKPEILISUIUCH BHY-
TPU CHENHUAIBHO TOATOTOBIEHHBIX 20-(yTOBBIX IPY30BBIX
ISO-konureiinepos. Takum 00pa3oM, IepeBO3UMON €IMHU-

3arpy3ska OfIT Ha 60pT cynHa B Konepe
Loading of spent fuel on board ship in Koper
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FIRST RUSSIAN CLASS INF-2 VESSEL

Despite this favourable previous experience, transporta-
tion of spent fuel to a Russian port on board a foreign ship
was not deemed by the RRRFR programme organisers to be
the best solution — it turned out both expensive and bother-
some. In addition to that, the commercially available vessels
certified for spent fuel transport turned out to be ill-prepared
for navigation in northern waters. Hence, immediately after
the completion of the Hungarian project in 2008, the Russian
companies started the work to create a domestic class INF-2
ship — and a faster and more reliable one at that.

The design package that was developed provided for up-
grading and re-fitting a regular operating single-hold dry-
cargo motor vessel , considering all the aspects of interna-
tional legislation applicable to sea transport of spent fuel. In
observance of the Spent Fuel Code requirements, the ship's
cargo compartment was effectively divided into two separate
holds by a transverse bulkhead in the form of a water-filled
cofferdam acting as an additional shielding structure. The
spent fuel cargo itself is only located in the forward hold. The
design was endorsed by the Russian Registrar of Shipping
and Rospotrebnadzor. In 2009, in full compliance with the
design, the JS86-063 motor vessel (port of registry in Saint
Petersburg) was re-fitted into a class INF-2 vessel, which was
confirmed an international certificate of conformity issued by
the classification society. ASPOL-Baltic Concern obtained an
amendment to its licence extending it to transport of spent nu-
clear fuel on board the JS86-063 motor vessel.

In 2009-2010, the ship was successfully used to make five
deliveries of spent fuel by sea from Gdynia to Murmansk,
thus repatriating some 25.5 tonnes of spent fuel from the
Eva and Maria reactors in Poland.

In all of the above cases, the spent fuel was incorporated
into so-called transport packages: first the fuel assemblies
were placed into sealed TUK-19 or SKODA VPVR/M
casks, which were then installed and secured inside pre-
prepared 20-foot ISO cargo containers. Therefore, the unit
of transport was effectively the ISO-container, the handling
of which is a standard process on any container yard in any
sea port that has the admission to handling class 7 danger-
ous goods.

POSSIBILITY OF FERRY TRANSPORT
The successfully completed projects described above
are evidence that Russian companies and regulators

Pa3rpyska cynHa B MypmaHcke
Unloading of the vessel in Murmansk

NUCLEAR & ENVIRONMENTAL SAFETY
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TPAHCNOPTUPOBAHME

Poccuiickoe cynHo npoekTa JS86-063 knacca INF-2
The Russian JS86-063 class INF-2 vessel

s CTaHAAPTHOH olleparueii Ha JII06OM KOHTeHEPHOM Tep-
MITHAJIE K&KIOTO MOPCKOTO TTOPTa, OTYIIEHHOTO K paboTe
C OTIACHBIMHU TPY3aMH KJracca 7.

BO3MOXXHOCTb MAPOMHOI NEPEBO3KM

Ormepaiiuu, OIMCAHHBbIE BBIIE, TTOKA3aJd TOTOBHOCTH
POCCUNCKUX TIPEANPUSITHI-UCTIOJTHUTENEH W HAJA30PHBIX
OPTaHOB K TOMY, 4TOOBI BOCIIPUHUMATH MOPCKHE TIEPEBO3KH
OSIT, kak OJIMH M3 TPOYMX PABHOIIPABHBIX CIIOCOOOB TPaHC-
MOPTUPOBAHUS OMACHBIX IPy30B. HeT HUKaKuX COMHEHUI,
YTO HTOT CHOCOO OY/AET M AAJbIle YCIENIHO TPUMEHSIThCS
JUIST peaTi3aliuy Gy IyIIX TPOEKTOB B paMKaX MPOTPaMMbI
BO3BpaTa TOIJINBA MCCIIEIOBATETHCKIX PEAKTOPOB POCCHII-
ckoro npousBojicTBa (RRRFR).

OnHako TexHuueckast MbICTb He cToUT Ha MecTe. B 2010
rogy Mopckum umnxenepubiM 6iopo (Omecca, Ykpanna)
ObLIO BBIIOJHEHO 0OOCHOBAHME BO3MOKHOCTH MEPEBO3-
xku OAT ma HakaTHOM ’KeJTe3HOJOPOKHOM TapoMe Ipo-
exta CNF09, a takxe paspaboran npoekT p10060pypoBa-
HUs cyjiHA HA coorBercTBUe TpeboBanusm Kogexca OST.
Beaymuii poccuiickuii nmpoekTaHT KopabeabHON TexHu-
xu [THUUW nm. akan. A.H. KpouioBa coBmecTHO ¢ pyru-
MU POCCUICKUMM KOMIIAHUSIMU TIPOBEJT Psi paboT 1Mo 9Ke-
HepTHu3e MPOEKTa, PacueTy paguannoHHON 06CTaHOBKY Ha
CyJIHE IIPH TIePEBO3KE PAJNOAKTUBHOIO IPy3a 1 pa3pabor-
Ke MIPOrPaMMbl PAJIAIIMOHHO 3aIUTHI.

s ITHUW wm. akaza. A.H. KpbuioBa aTo He iepBas pa-
60Ta TaKOTO pojia — MMEHHO 3TOT HHCTHUTYT pa3pabaTbiBa
[IPOEKT MepeoOopyaoBaHKs Teloxoaa npoekra JS86-063
nist mepeBoskn OST. Tem He MeHee, 000CHOBaHME TIEPEBO3-
KV Ha [apoMe SBJISIeTCs TIPUHIMITHATBHO HOBBIM, XOTST OBI
motomy, uto Komexe OAT me pacmpocTpansercs na HakaT-
HbIE Cyza. [Ipyr 5TOM MMEHHO HAKAaTHBII CIIOCOO TTEPETPy3KI
B HOPTY SIBJISIETCS, OYEBUIHO, Haubosiee OE301aCHbIM, TaK
KaK MCKJII09aeT KaHTOBAHNUE, TIObeM 1 OIIyCKaHNe OMacHO-
ro rpysa. {us Boirpysku OST Ha Geper 10cTaTouHO TI0/Be-
CTH ¥ 3aKPEIUTH AllIIapeJin, CBA3bIBAIOIINE JKEJIC3HO0POXK-
HOE T0JIOTHO Ha Many6e mapoMa ¢ COOTBETCTBYIONIMMU Ke-
JIE3HO/IOPOKHBIMU Iy TSIMU Ha mipuyasie. [Ipoiiecc BIKaTKu
BaroOHOB C Cy/iHa Ha Geper 3aHMMaeT HECKOJABKO MUHYT, UTO
OUYEHb XOPOIIIO C TOUKHU 3peHUs (DU3NIECKON 3alUTHI IPY-
3a. Kpome Toro, Ha jKeJIe3HOZI0POKHBIX TAPOMaX BO3MOKHO
6yner niepesosuth Tpy3bl OAT, ymakoBaHHBIE HE TOJBKO B
OTIMICAHHBIE BBIIIE TPAHCIIOPTHBIE MTAKETHI-KOHTEHEPHI, HO
1 B TPAINIINOHHBIX, TPETHA3HAYEHHBIX /IS 3TOTO JKeJIe3HO-
nopoxubix BaroHax turma TK-5, TK-6, TK-11, TK-BI-18 u
NPYTHUX.

BE30MACHOCTb ALEPHbBIX TEXHONOMM 1 OKPYXXAIOLLEV CPE[bI
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are prepared to treat sea transport of spent fuel as one
of several equally acceptable means of dangerous car-
go transportation. There is no doubt that this method
will continue to be used for future projects under the
Russian Research Reactor Fuel Repatriation programme
(RRRFR).

However, the level of technology keeps on advanc-
ing further. In 2010, the Maritime Engineering Bureau in
Odessa, Ukraine, produced a justification for transport of
spent fuel by the CNFO09 rail ferry, as well as developed a
design package for re-fitting a vessel for compliance with
the Spent Fuel Code requirements. The leading Russian
sea craft designer — the Krylov Shipbuilding Research
Institute — has jointly with a number of other Russian com-
panies performed a number of design review activities, as
well as calculations to predict the radiological situation on
board a ship carrying a radioactive cargo and to develop a
radiation protection programme.

For the Krylov Shipbuilding Research Institute this is
not the first project of this kind: it was this institute that
had developed the design package for re-fitting the JS86-
063 motor vessel for spent fuel transports. Nonetheless,
justification of transport by ferry is a brand new objective,
not least because the Spent Fuel Code does not apply to
trailer ships. At the same time, quite obviously, the rolling
method of loading/off-loading in a port is the safest, as it
precludes the need for any upending, lowering or lifting of
the dangerous cargo. In order to off-load the spent fuel on
shore it would be sufficient to install and secure the loading
ramp that would connect the rail tracks on board the ferry
to the corresponding rail tracks on the moorage. The proc-
ess of rolling the wagons from the vessel ashore would only
last a few minutes, which is very good from the viewpoint
of physical protection of the cargo. In addition to that, rail
ferries would be suitable for transportation of spent fuel
cargoes packaged not only into the transport packages de-
scribed above, but also into the more traditional TK-series
of rail wagons such as the TK-5, TK-6, TK-11, TK-VG-18,
and others.

Sea rail ferries are being used more and more frequently
for transports of mixed cargoes. Ferry lines have already
connected Russia to the Baltic and Black Sea countries,
serving as 'bridges' between nations that do not share a land
boundary. As Russia's 'nuclear’ partners include a number

3arpyska OAT B Tptom Tennoxofa npoekra JS86-063 B [gbiHe
Spent fuel loading into the JS86-063 motor ship hold in Gdynia
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TRANSPORTATION

Mopckue Kele3HOMOPOKHBIE TTapOMBI HAXOSAT BCe
6oJiblliee TIPUMEHEHNE B CMEIAHHBIX MEPeBO3KaX TPy3a.
[TapomHbIe TUHUY YiKe COETMHSIOT Poccrio ¢ GanTuiicKu-
MU 1 4ePHOMOPCKUMH CTPAHAMHU, CIIY>Ka «<MOCTAMHU» MEKTY
TOCYZapCTBaMHU, He MMEIOTIIHMHI 00Tl CYyXOTYTHO TpaHu-
1L, [TockosbKy cpemn «saaepHBIX> MapTHepoB Poccnm me-
MaJIO TAKUX CTPaH, BOTIPOC 0GOCHOBAHHUST BO3MOKHOCTH TIe-
peBo3ku OAT Ha KeTe3HOMOPOKHOM MTapOMe TPeICTaBJIS-
€TCs BeCbMa aKTYaJbHBIM, B TOM YHCJIE U /IS TPOIOJIKAIO-
metica nporpaMMel RRRER.

3akmouenne, caenannoe IHHWMWM wum. akax. A.H.
KpbuioBa, moaTBepxk1aeT BO3MOKHOCTh TPAHCIIOPTUPOBA-
nus OST Ha Kele3HOZOPOKHOM apoMe, IIpudeM 0e3 ciie-
[UaIbHON GroIornueckoii sanutel. [Ipu aTOM, O[HAKO, He-
06X0IMMO COBJTIOIaTh Psifl 06SI3aTENbHBIX TPUHIIUITHATb-
HpIX Mep. Cpemn HUX CTPOTO OINpe/eIeHHOE pa3MelleHue
OAT Ha oNTUMATHPHOM PACCTOSTHUU OT SKUJIBIX TTOMeETIe-
HUM cyIHa, KOHCEPBATUBHBIN MOIXO/ K pacyeTy paaualii-
OHHOI 06CTaHOBKM B HOPMAJbHBIX U aBAPUIHBIX YCIOBU-
SIX, BBITTOJTHEHWE TPeGOBAHUN K 3aKPETIEHNIO KOHTeHHe-
poB u Baronos-tatdopm ¢ rpysom OLT, obasaTenbHbIi
pajivallMOHHbII U TeMIlepaTypHbI KOHTPOJIb IPy3a, BO3-
MOSKHOCTb €r0 aBapuiiHoro oxsaskaenust u T.j1. [pu cobiro-
JIeHUN JTaHHBIX pekomenaanuii nepeBoska OAT nHa sxeses-
HOZIOPOSKHOM TTAPOME CTAHOBUTCST BIIOJIHE HE30TTACHOM, YTO
MOATBepANT MOPCKOI PerucTp CyA0X0/CTBA YKPAUHDI, BbI-
JIaB JKEJIE3HOMOPOKHOMY MAPOMY MEKIYHAPOIHBIN CepTu-
(¢ukat Ha coorBercTBHe Kiaccy INF-2.

TENNIOXOA «POCCUTA»

[lpyroe mHampaBieHue pasBUTHSA MOPCKUX MEPEBO3-
ok OSIT cBsizano ¢ peabunuraiyeil ObIBIINX GEPErOBbIX
6a3 BOEHHO-MOPCKOTO (JI0Ta Ha ceBepo-sanane Poccui.
g atoit 1enu no 3akazy lockoproparun «Pocatoms» B
Wranuu no npoexty Huxkeropojckoro Kb «Beimnesns u
€ro KOHTPAreHTOB MOCTPOEHO CIEeINATN3UPOBAHHOE CY/I-
Ho «Poccurar.

«Poccuray — cyiHO J1e1oBOTO KJ1acca, peiHa3HaueHHOe
JUIsT pabOTBI B CJOJKHBIX apKTHUECKUX yeaoBusix. Ero -
Ha — 84 m, mupuna — 14 m. Teroxox nMeeT Ba N30JTUPO-
BaHHBIX TPY30BbIX TPIOMa 00111 rpy30BMecTIMOCTRIO 720 T,
cToco6€eH PasBUBATh CKOPOCTH 12 y3/I0B M MOKET MPOHTH
110 3 THIC. MOPCKUX MUJIb €3 TIOTIOTHEHNST 3aTTaCOB TOTLIH-
Ba, IIPOBU3UU U IIPECHON BObL. [Py30Bbie TPIOMbI 060PYLY-
10TCS CTICIUATBHON CHCTEeMOH BEeHTUIIAIINN JIJIS TIOfI/IepsKa-
HUST B HUX TEMIIEPATYPBI HE BBIIIE 3HAUEHUsI, TPeOYeMOro
Kogexcom OMT. Paguaimonsbiii KOHTPoJIb Oyaer obeciie-
YUBATHCI KAaK aBTOMATU3MPOBAHHON MHOTOKAHAJIBHON CH-
CTEMOI, TaK U KOMILJIEKCOM ME€PEHOCHBIX TIPUOOPOB, a TaK-
JKe CPeICTBAMU WHIUBUYATHHOTO U TPYIIIOBOTO J03UMe-
TPUYECKOTO KOHTPOJIS.

[Tpeanonaraercst, uto <«Poccuta» GyneT TEpPEBO3UTH
OAT npenmytecTBenHo B KouTeltHepax TYK-18, ognaxo
opmasbHO cyiHO He orpanmyeHo 1o tuiy yrnakoBku OAT.
OHO TO3UTIMOHMPYETCSA KaK MHOTO(YHKIIMOHATBHOE, C BO3-
MOJKHOCTBIO TIepeBo3ku [SO-KOHTeITHepoB ¢ eAWHCTBEH-
HBIM oTpaHmdeHreM 1o obmieii aktusHocTn OST.

Cyano Oyzger xomuTh mon uarom Poccuiickoii
Depnepanun 110 CeBepHoil ATJIaHTHKe, a TakyKe BapeHiieBy
u bBesomy MopsaMm, Kypcupysd Mexay MypMmaHCKOM, I0-
cenkoM Ipemuxoii, ryboii Amnppeesa, ryGoii Calinoii,
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Kopekc OAT - ocHOBHOW AJOKYMEHT, pernameHTupyio-
NI NOPAAOK NOATOTOBKM MOPCKOro CyfiHa K nepe-
Bo3Ke OAT, paspa6oTaHHbiii MexxayHapoaHoii Mop-
CKOI opraHusauuein Ana CyfoB € 3aKpbITbIMM rpy3o0-
BbIMU MOMeLLeHNAMM.

The Spent Fuel Code is the key document that determines how
a sea vessel is to be prepared for transportation of spent fuel,
developed by the International Maritime Organisation for
ships with enclosed cargo compartments.

of such countries, the question of justifying the possibility
of spent fuel transport by rail ferries does seem to hold very
much promise, including for applications within the frame-
work of the on-going RRRFR programme.

The conclusion that was drawn by the Krylov
Shipbuilding Research Institute confirms that it is fea-
sible to perform transportation of spent fuel by rail fer-
ries, notably, without any special shielding. At the same
time, however, it will be necessary to observe a number of
vital conditions. These include strictly placing the spent
fuel optimum distance away from the vessel's accommo-
dation spaces, application of a conservative approach to
calculations of radiological situation in normal and acci-
dental conditions, observance of securing requirements for
the cask and rail wagons carrying the spent fuel, obliga-
tory radiation and temperature monitoring of the cargo,
provisions for its emergency cooling, etc. If these recom-
mendations are observed, transport of spent fuel by rail
ferry can be quite safe, as acknowledged by the Registrar
of Shipping of Ukraine, which issued a rail ferry with an
international certificate for compliance with class INF-2
requirements.

ROSSITA MOTOR VESSEL

Another area where sea transport of spent fuel could
advance is associated with the remediation efforts at the
former technical naval bases in the Russian North-West.
For that purpose, the Rosatom Corporation has ordered,
the Nizhniy Novgorod Vympel design bureau designed and
an Italian shipyard built the Rossita specialised vessel.

The Rossita is an Arctic class ship intended for navi-
gation in difficult icy waters. It is 84 metres long, and 14
metres wide. This motor vessel features two isolated cargo
holds with the total carrying capacity 720 tonnes, capable
of going as fast as 12 knots and covering a distance of up to
3 thousand nautical miles without having to re-fuel or re-
stock in food and fresh water. The cargo holds are equipped
with a special ventilation system to ensure that the ambi-
ent temperature inside them is within permissible accord-
ing to the Spent Fuel Code. Radiation monitoring will be
provided both by an automatic multi-channel system and
a set of portable instruments, as well as means of individual
and group dosimetry.

The Rossita is expected to primarily transport spent fuel
packaged into the TUK-18 overpacks, however formally
there are no limitations on the vessel regarding the type of
spent fuel package that it can carry. It is being positioned
as a multi-functional ship, capable of transporting ISO-
containers, with its only limitation being the total radioac-
tivity of spent fuel.

NUCLEAR & ENVIRONMENTAL SAFETY
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TPAHCNOPTUPOBAHME

CeBepoBUHCKOM W IPYTUMU ITYHKTAMU, TIe PACIOJIATaI0T-
cs1 OOGBEKTHI, CBSI3aHHbBIE ¢ YTUIN3AIMEN aTOMHBIX MO/IBO-
THBIX JT070K. TakuMm obpazom «Poccutas mOTHOCTBIO 00€-
creunt nepesosku OSAT u PAO Ha Bech nepuos peabuin-
TAIUY CEBEPO-3aMaTHBIX OEPETOBBIX Tepputopnit. OMHAKO
7 70 palioHy TIIaBaHWS CYJHO TaKKe He OTPAaHHUYEHO |
BITIOJTHE MOSKET OBITH MCIOTB30BAHO JIJIsT TIETEHN TPOTPAMMBbI
RRRFR.

Ternnoxoz «PoccuTas Oyer HAXOAUTHCS B yIIPABJICHUM
DI'YII «Atromdror» (Tockoprioparms «Pocaroms ). Cyano
cryieno Ha oy 16 gexabps 2010 roga u 8 2011 roxy BbI-
TTOJTHUT TI€PBBIE PEICHI.

CMELWAHHOE NNABAHUE

Eme oxno mampaBiieHue TEPCTIEKTUBHOTO DPAa3BUTH
Mopckux mepeBo3ok OSAT mMoskeT GbITh CBS3aHO € PaCIIn-
peHneM paiioHa CYIOXOJICTBA CIENUATbHO IOATOTOBIEH-
HBIX cyZoB. Eciin ero ocazmka mo3BOJUT TPOXOANTH 1O pe-
KaM, 9TO 3HAYNUTETHbHO COKPATUT TPOTSIKEHHOCTh MHOTHX
MapmipyTtoB tpancnoptupoBarus OAT kak mo Poccun,
Tak M u3-3a pyOeKa, UCIOIb3ysl BHYTPEHHUE BOJAHBIE MY TH.
BoJIBIIMHCTBO KPYIIHBIX PEYHBIX TIOPTOB 00JIaAI0T PA3BU-
TOl MHMPACTPYKTYPOIi 1 BIIOJHE MOTYT 0OecrednTsh 6e30-
nacuyto nieperpysky OST. Takum 06pasoM, NPUHIIUITHATb-
HBIM CTAHOBWUTCS Hajmuume B Poccuu cyjaHa, CriocoGHOTO
CoBepIIaTh cMelianHoe (peka — Mope) TiaBaHue, 060CHO-
BaHUE BO3MOKHOCTU TIEPEBO3KM HA HEM OTACHBIX I'DY30B
kmacca 7, Braiodas OAT. Pazymeercs, Takoil IPOEKT 10J-
JK€H UMETh CePhe3HYIO OIIEHKY BO3/ICHCTBUS Ha OKPY:Kaio-
TIYIO CPEJLy, B TOM YNCJIe Ha HaceJIeHwe.

Takas paGora B Hacrosinee Bpems Begercs B [THUI
nM. akax. A.H. KpouroBa. ChopmynnpoBaHbl OCHOBHBIE
TEXHUYECKHE TPeOOBAHUS K TAKOMY CY/IHY, KOTOPBIE, TOMMU-
MO 00€CIIeUeHNsT CMEMIAHHOTO TIJIABAHWS, BKIIOYAIOT B ceOst
OoTpaHnYeHne OCaJKN A0 3 M U IMUPUHBI cyaHa 10 14 M, a
Takyke JOCTAaTOYHYIO TTPOYHOCTh KOPITyca U COOTBETCTBY-
IO JIeZIoBBIN KJacc. KpoMe TOro, TpesiioskeH ompe/e-
JIeHHbIIT 6a30BbII HAOOP OCHOBHBIX PAGOT 110 10000y I0Ba-
Huto cyaHa Ha coorBercTBUe Komekey OAT (kmace INF-2).
Takue pabOThHI MO3BOJAT B KpaTyaiiliiie CPOKU MPUBECTH
CY/THO B COOTBETCTBHUE C MEXK/yHAPOIHBIMU CTAHIAPTAMU 1
06ecTieynTh BOSMOKHOCTD TIEPEBO3KH HA HEM TPY30B OTpa-
6OTaBIIETO SITEPHOTO TOTLINBA.

OcobeHHO WHTEpPeCeH W MEPCTEKTHBEH BapuaHT WC-
MOJIb30BAaHUS CMEIIAHHOM TIepeBo3KH 10 Tpacce CeBepHOTO
MOPCKOTO TIYTH TPHU PeATU3ANNN CEBEPHBIX TTPOEKTOB.
Hampumep, BMecTo Toro, 4ro0Obl Ha myTH ¢ UyKOTKH B
Osepck gemath GOIBIIOH «KPIOK»> I 3aX0/1a B MypMaHCK,
OTACHBIN PaIMOAKTUBHBII TPY3 MOKET OBbITh MEeperpyKeH
Ha JKeJIE3HYIO IOPOTY WJIU IPYTOI BU TPAHCTIOPTA B OJTHOM
U3 IIOPTOB B yCThsIX CHOMPCKUX CEBEPHBIX PEK.
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Boinecennasi B 3arjiaBue CTaThbU II0JIbCKAsl ITOCTIOBU-
1[a KaK HeJb3sl JIydllle WTIOCTPUPYET UCTOPUIO PA3BUTHUS
cepruduIMpoBaHHBIX MOPCKIX 1epeBo3ok OAT B Poccun.
Bnaromapss cepbesHbIM W OTBETCTBEHHBIM 3ajlayaM, II0-
crapieHHbIM riporpaMmmoii RRRFR, atn niepeBoskn Haua-
auck. VI onn, 6e3ycioBHO, GYIYT TIPOAOJIKEHDBI TIPH pea-
JIU3ANNN JIPYTUX MACIITAOHBIX TPOEKTOB, PYKOBOAUMBIX
Tockopriopanueit «Pocatoms.

BE30MACHOCTb ALEPHbBIX TEXHONOMM 1 OKPYXXAIOLLEV CPE[bI
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The ship will fly the Russian flag and make trips across
the Northern Atlantic, as well as the Barents and White
Seas, between its destinations at Murmansk, Gremikha,
Andreyev Bay, Saida Bay, Severodvinsk and other locations
associated with the on-going nuclear submarines disman-
tling activities. Therefore, the Rossita will fully support
the transports of spent fuel and radwaste throughout the
entire period of remediation operations in the North-West.
However, the ship's navigation region is not limited to just
that area, and it may well be used for the purposes of the
RRRFR programme.

The Rossita motor vessel will be operated by FSUE
Atomflot (part of the Rosatom Corporation). The vessel
was set afloat on the 16th December 2010 and will make its
first journeys in 2011.

MIXED NAVIGATION

Yet another promising area for development of spent
fuel transports by sea may be associated with expansion of
the navigation region of specially prepared ships. If a ship's
draught is sufficient for it to navigate rivers, it might help
shorten many spent fuel transport routes considerably, both
within Russia and from overseas, by using inland waterways.
Most large river ports have a well-developed infrastructure
and are quite capable of safely receiving spent fuel cargoes
for re-loading. Therefore, it is becoming a matter of princi-
pal importance for Russia to have a vessel capable of mixed
(river and sea) navigation, and to justify that it is suitable for
transport of class 7 dangerous goods, including spent fuel. Of
course, any such project would require a thorough evaluation
of its impact upon the environment and the public.

This work is currently on-going at the Krylov
Shipbuilding Research Institute. Key technical require-
ments to the vessel have been formulated, which, in addi-
tion to provision of the mixed navigation capability, include
limitations on draught of 3 metres and on vessel width of
14 metres, as well as sufficient strength of the vessel hull
and sufficient polar class. In addition to that, a standard ba-
sic set of upgrades has been suggested that will help ensure
the vessel can meet the INF-2 class requirements. These
upgrades will enable the ship to be brought to compliance
with the international standards and be used for transport
of spent nuclear fuel cargoes.

The mixed navigation option is of particular interest
for the 'northern’ projects that are to be implemented in re-
gions along the Northern Sea Route. For instance, instead
of travelling from the Chukotka all the way to Murmansk
on route to the final destination of Ozersk, the dangerous
radioactive cargo could be re-loaded onto rail wagons or an-
other means of transport in one of the ports in the estuaries
of the major northbound rivers of Siberia.

sk ok

The Polish saying that made the title for this article il-
lustrates as best as possible the history of certified sea trans-
ports of spent nuclear fuel in Russia. It was the seriousness
and sheer scale of the tasks that had to be tackled as part of
the RRRFR programme that triggered the sea transports
to begin. And they will beyond any doubt now continue for
implementation of other large-scale projects managed by
the Rosatom Corporation.
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