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B 3apy6eXKHbIMM KOMNAHMAMM HakomsieH 6onbLuoi onbiT
TPAHCMOPTUPOBaHMA Mopem O0TpaboTaBLUero sfepHOro To-
nnusa. cnonb3oBaHKe MOPCKOro TPAHCMOPTa B HalLlel CTpaHe
NO3BONNT peLmTb npobnemy Bbio3a AT c ceBepHbIX BOEHHO-
Mopckux 6a3 u A3C, a TaKkKe 3HaUUTENbHO YNPOCTUT [OCTaBKY
0AT u3 rocyaapcTs, He uMeroLmx ¢ Poccreit 06LLIMK rpaHuLL.

HOPMATUBHO-NPABOBOE OBECMEMEHUE

Mopckue miepesoskit QAT no/skHbl OTBeYaTh MEKTY A
POJIHBIM [paBiaM Ge301acHON NEePEBOSKY PAULHOAKTHBIIBIX
MaTEPUANOB, a4 TAKAKE HAITMOHATBLHLIM HOPMaM W IIPABUIAM
CTpAHbl BKCIIOPTEPA, CTPAHEI IIYHKTA HasHA4eHusi, TOCyAap-
cTBa, 1moj (uiaroM KOTOPOI XOIWT CY/HO, M CTPaH, Tie pac-
HOJIOKEHBI TOPTH 3axo/ia cyAHa. Mexaynaponas HopMa-
TrBHas 6aza oTpakeHa B lIpaBiiax Ge301acHOl MePEBO3KI
pammoaxTuBHbIX Matepuanos MATATD (TS-R-1, 2005 ron).

Takme TEPEBOZKH PErIAMEHTUPYIOTCS, IIPEKJE BCETo,
MOPCKHM 3aKOHOAATEILCTBOM. JII060e CyHO AOJKHO BbI-
MOMHATH TpeboBaHusA AOKYMEHTOB MeskayHapoaHod mop-
cxoit opraumzamn (IMO). 9to, B nepsyIo ouepens, Mexry-
HAPO/JHAA KOHBEHIIMA 10 OXpaHe YeJOBEUECKOH KM3HU Ha
mope SOLAS-74, ycramaBiusarolias MUHHUMANbHBIE CTAH-
JapThl GE30MaCHOCTH [P MOCTPOIIKE, 060PYIOBAHWH U HKC-
IULyaTalWH CY/I0B, KOTOPbIE OXBATHIBAIOT BOMPOCHI HETOTO-
[LUISIEMOCTH, OCTOUHMBOCTH, MEXaHHUYCCKOT 1 OHEPIeTHUCCKON
uacTeil cyaHa, TpebOBAHMI NOKAPHOI HE30MaCHOCTH, Clace-
1A SKM3HH, PAMOCESI3N u Oesornactoft nasuraimu. K apy-
THM JOKYMEHTaM OTHOCATCS MeaIyHapo/Has KOHBEHLAS 110
TpeloTBpallenio sarpsasuenus ¢ cyaos MARPOL-73/78,
MesiyHApO/IHbT MOPCKOH KOZAEKC 110 OIACHBIM TIpy3amM
(IMDG Code), MesknyHapoaHblLil KOAEKC 10 0Xpalie CYI0B
u noproesix cpesiers (ISPS Code), MexnyHapoaHbLil Koaexe
10 YUpaBJICHHIO GE30TIACHOCTRIO W 3ALMTE MOPCKOIL CPe/Ibl.

MesynapoAHniil Kojexke 1o Oesomacioll mepenoske
0BAYUEHHOTO $IICPHOTO TOILTHEA, TLYTOUMA M BLICOKOPA-
JAHOAKTHBHBIX 0TX00B Ha fopty cynos (INF Code, Kogexc
OMT) yeranaBmupaeT TPH KATETOPUU CY/I0B, IEPEBOBSIINX
OSIT, B 3aBUCHMOCTH OT CYMMAaPHOIi aKTHRHOCTH IPy3a:

— INF-1 — s nepesosku OAT ¢ cyMmapHOil aKTHBHO-
ctbio meree 4000 Thi (4+10" bx);

— INF-2 — ans OST wan seicokoaxtusueix PAO ¢
cyMMapHOi aktuBnocTsio Meree 2108 Thk (2#10% Bk), a
TaKsKe /18 TUIYTOHHS ¢ CYMMAPHOH aKTUBHOCTBIO He Gomee
2:10°TBxk (210 Bx);

BEIONACHOUTb OKPYXAIOUEA CPEL!
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m Foreign companies have gained a lot of experience of
rine transportation of spent nuclear fuel. Use of sea tran
port in our country could help resolve the issue of spent fu
transfer from the northern naval bases and power plants,
well significantly simplify delivery of spent fuel from cou
tries that do not share a common border with Russia.

LEGISLATIVE AND REGULATORY SUPPORT

Transport of spent fuel by sea must meet the requin
ments of the internationally-recognised safety provisio
for transport of radioactive materials, as well as the nation
codes and regulations of the exporter country, the count
of destination, the country whose flag the transport shi
carries, and the countries whose ports the ship enters. Suc
international Tules are set forth in the IAEA Regulations fu
the Safe Transport of Radioactive Material (TS-R-1, 2005)

Such transport is regulated mainly by maritime legislation
Any vessel is obliged to comply with the requirements of the
regulations issued by the International Maritime Organisation
(IMO). These primarily include the International Convention
for the Safety of Life at Sea (SOLAS-74), which sets the mini-
mum safety standards for building, equipment and operation
of sea vessels, covering floodability, stability, mechanical and
power sections of the vessel, provisions for fire safety, rescug
radio communications and safe navigation. Other such regula-
tions include the International Convention for the Prevention
of Pollution From Ships MARPOL-73/78, the International
Maritime Dangerous Goods Code (IMDG Code), the
International Ship and Port Facility Security Code (ISPS
Code), the International Standard for the Safe Operation of
ships and for Pollution Prevention.

The International Code for the Safe Carriage of
Irradiated Nuclear Fuel, Plutonium and High Level
Radioactive Wastes in Flasks on Board Ships International
(Irradiated Nuclear Fuel - INF Code) determines that there
are three categories of vessels that transport spent fuel, de-
pending on the total radioactivity of the cargo:

— Class INF-1 — Ships which are certified to carry INF car-
go with an aggregate activity less than 4,000 TBq (4+10% Bq).

— Class INF-2 — Ships which are certified to carry ir-
radiated nuclear fuel or high-level radioactive wastes with
an aggregate activity less than 2+10° TBq (2+10'® Bq), and
ships which are certified to carry plutonium with an aggre-
gate activity less than 2+10° TBq (2«10" Bq).
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TRANSPORTATION

 —INF-3 — st OAT, BLICOKOAKTHBHBIX OTXOL0B W 1LY~
A Ges orpanmyenii 110 MakCHMATBHON COBOKYTIHOM
PAIHOAKTHBHOCTH,
- Kogexke OST olssniBaer cyfoBIajesbua MoJaydaTh
MEKIYHAPO/HLI cepTHhUKAT COOTBETCTBUA CYAHA JLIIA
HIEPEBO3KH OTIACHBIX I'PY30B U B JailblieifllieM TPOBOLHTD
BijleTeIbCTBOBaH ML B cooTBercTBN ¢ SOLAS-74.
Pocemitckpre TlpaBuia Ge30nacHOCTH TIPH TPAHCIIOP-
TUPOBAHHMHM  pagroakTuBibix  Marepuanos (HII-053-04)
ocHosbBaiotes Ha crangaprax MATATI u coorBercTByior
iz tpeosarusiv, B TTparuiax zaxoga (BHIXOAA) B TOPTb
Poceniickoit Desepaliny Cy 108 ¢ SAEPHBIMUE MaTCPHAAaMU
H pammoakTHBHBIMM BetecTBamu (P 31.2.12-04), paspabo-
b DeflepanibibIM ArenTCTBOM MOPCKOTO U Pedioro
mpacriopra PO (Pocmoppeuduioron), NpUBEICHDL OCHOB-
fbie TpeGOBANMS JUISL BCEX OPraHu3alMil, V4acTBYIONIHX
BIPOLECCE MOPCKOM TPAHCIIOPTHPOBKH OTTACHBIX TPY30DL
wracca 7, k Hum ornocarest OAT u PAO, u nepeuens jo-
KYMEHTALIM, KOTOPYIO JOJIKHA MMETh POCCHHCKAS CyI0-
XO[HasT KOMITAHMsA, TIPDHUIIMMAIOLasl y4acTHe B 1IEPCBO3KE
SAIEPHBLX MATEPHATOB 1 PAJIMOAKTHBHDBLX BEIIECTB.
CBUAETC/ILCTBO, PA3PCIIAIOUICE MOPCKYIO 11€PCBO3KY
OAT na cyzuue, ymosoMoteno Beiagath liasnoe yupas-
Jemie  POCCHITCKOIO MOPCKOTO  PErueTpa  CYI0XOACTBA
(Caxr-Tlerepdypr).

MEPBLIE MOPCKWE NEPEBO3KNW OAT B POCCHN

B Poccnu jo nociiesHero spemMenu He Owuio ceprudn-
IHPOBAHHDBIX MOPCKNX repesosok OAT,

[Ipagurenscro PO paspemuio 14 poccuiickum Mop-
CknM TopTaM PaboTaTh ¢ OMACHBIMH Ipy3aMu Kiacca 7.
Opnaxo  hakTHUeCKasl BO3MOMKHOCTD IPHEMA CYIOB C
ipysod OST 2aBmentT TaKKe OT HEKOTOPLIX APYruX 00-
CI0STC/BCTR, CPE/I KOTOPLIX HaTH4ue ¥ Topra JULen3un
Poctexiazizopa na paboTel ¢ OIACHBIM TPY30M Kiacea 7, co-
acoBaHue TakMx paboT ¢ PErMoHATRHON aaMULLCTPALLK-
eitn 1. Bee atu peBoBanis cero/IHs BbITOTHSIOTCS JHITh
MypMaHCKMM MOPCKHM HOPTOM 1PH YCJIORNH [IPOBEIEHUS
3arpyscu 1 BuIrpysku rpysa OA T wa reppuropnm n cunamu
OIVIT «Atompaors.

Teopernuecku, nepesosuts rpys OAT B Poceun mo-
Ker M0Dast KAk poccuiicKas, Tak M 3apyOeskHask KOMIla-
His, MMeloLLad Jniensnio PocTexiaizopa Ha Jauibii BU
pabor. OpHaKo BBITOTHUTE 3TH TPCOOBAHMS AAKC Opra-
mzasiy P@  penpocro. Tak, anurad A0JKeH UMETh
POCCHIICKOC PA3pericHue Ha LpaBo BegcHus pabor B 00-
JACTH HMCTIOUIL30BAHUs ATOMIION 3HEPruM, CYAHO, mepe-
BO3IIEE TPY3 — COOTBETCTBOBATD POCCHICKUM CAUTAPHO-
IMIEMHOIOTTHeCKM HopMaM. llopanox pacipenenenus
Haepesiady OTBETCTREHHOCTH 32 (DU3WHECKYTO 3alHTY I'Py-
3 04T pommren OpITH yrBepxaeH TK «Pocatoms.

llepgast poccuiickas Mopekas nepesozka OST Grira
npogeieHa B centsiOpe 1998 ropa. Terwoxon « Kanpanaxuias
mancropTuporan w3 Jlyaunkn 8 Mypmanck OTBC no-
PHIBCKOTO ATOMHOIO PEaKTOPa ¢ UCITOIL30BAHIEM CHelHa-
MH3HPOBAHHBIX TPAHCIIOPTHBIX YIIAKOBOUYHBIX KOMILICKTOB
TYK-19. pw a10M CYAHO-TICPEBO3UHE He OBLIO cepTHm-
WIPOBAHO HU 110 OjIHOMY 13 Ki1accoB INT

B 2000 roxy uo mpoexry BHUMIIMOT na OOO
«Cynopemontiniit sapos «JOmmbit CepacTonouns» /s
[EPEBO3KM ONMACHLIX TPY30B Kaacca 7 6L nepeobopyiosan

Ne T 2010

Morpyska koHTelHepos ¢ OAT 8 Tpom
Loading of SNF containers into cargo hold

— Class INF-3 - Ships which are certified to carry irradi-
ated nuclear fuel or high-level radioactive wastes and ships
which are certified to carry plutonium with no restriction of
the maximum aggregate activity of the materials.

The Irradiated Fuel Code obliges the ship owner to ob-
tain an international certificate of conformance for the ves-
sel used for transports of dangerous loads and have the ship
certified and recertified for compliance as per the provisions
of SOLAS-74.

The Russian safety code for transportation of radicac-
tive materials (NP-053-04) is based on the IAEA standards
and corresponds to their provisions. The code that regulates
entry to / exit from ports of the Russian Federation of ves-
sels carrying nuclear materials and radioactive substances
(R 31.2.12-04) produced by the Federal Agency of Sea and
River Transport of the Russian Federation (Rosmorrechflot)
provides the main requirements for all organisations that take
part in maritime transportation of class 7 dangerous cargoes
(which includes spent fuel and radwaste), and a list of docu-
mentation that must be in possession of any Russian shipping
company that participates in the transportation of nuclear ma-
terials and radioactive substances.

The certificate that authorises sea transport of spent
fuel by a vessel is issued by the Head Department of the
Russian Marine Registry of Shipping (Saint Petershurg).

FIRST TRANSPORT OF SPENT FUEL BY SEA IN RUSSIA

Until recently, there were no certified sea transports of
spent fuel in Russia.

The Government of the Russian Federation authorised
14 Russian sea ports to engage in operations involving class 7
dangerous cargoes. However, the actual ability to accept ves-
sels carrying cargoes of spent fuel also depends on a number
of other circumstances, amongst which are the port’s posses-
sion of a licence to handle class 7 dangerous cargoes issued by
Rostekhnadzor, concurrence of the local authorities with the
acceptance of the cargo, etc. All these requirements are ob-
served only by the Murmansk Sea Port, on the condition that
the spent fuel cargo is loaded /off-loaded by FSUE Atomflot.

Theoretically, any Russian or foreign company can per-
form sea transports of spent fuel in Russia, as long as it is
licensed by Rostekhnadzor to engage in such activitics.
However, it is not easy even for Russian companies to ob-

ENVIRONMENTAL SAFETY
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cyxorpys «Dman». [Ipemonaranocs, 4to o Gyjer mepe-
BO3UTD cBexkee TomBo B KouTeinepax TK-C4 u TK-C5,
u OMT B TpaHCHOPTHBIX YMAKOBOYHBIX KOHTeiiHepax
TYK-13, aia gero B TpIOMe CyaHA OLLIM CMOHTHPOBAHBL
CICLHAILHLIC TOKeMeHTE. Cy/UI0 BLITOJHMIO HECKOILKO
peiicoB 1O TPAHCIOPTHPOBKE CBEKCETO SAEPHOTO TOILINBA
st wyska 6oarapekoit ADC «Kosnomayit» 1o mMapiipyTy
Mamann — Taraipor — VM3Maum, 0IHAKO TAK ¥ He TOJYYNII0
MeskAyHapoaHbii cepTudurar INE

B cenradpe-oktsadpe 2008 rojga B paMKax Mmporpammbl
penarpuarun OAT nccae10BaTeIbCKUX PEAKTOPOB POCCHIA-
CKOTo TTPOM3BO/ICTRA OBLIA OCYIIECTBIIEHA PA30Bas 1IePeBo3-
ka OAT no mapupyry Konep (Ciosenust) — Mypmanck.
OAT MWueruryra aroMHbIX uccheiosannii  Beurepcekoit
aKaJieMiN HayK ObIIO YITAKOBAHO B TPAICIOPTHBIC KOHTCH-
nepol SKODA VPVR/M, KOTOpPBIC, B CBOIO OMEPEb, ObIIA
packpertienbt 8 yenicHHbX 20-dyTosbix ISO-konreiinepax.
Tounuso uepesosun Temiaoxon «Lynxs xommannn Edlow
International (CLITA), crenmainiio 0OOpPYAIOBAHIBIN IS
nepesosku QST (mexmymaponnbiit ceprugukar INF-1 u
INF-2). Tem He menee, 10 Mypmancka «Lynxs jodpaics ¢
OOIBIEM TPY/IOM: PeHC MPOTIKCHHOCTHIO 0KoJ10 4500 Mop-
CKUX MHJIb 3aH7 24 JUTsT 13-32 HEMPUCTOCOOJIEHHOCTH CY /-
Ha K YCJIOBUAM CYAOXOACTRA B CCBEPHBIX MOPSIX.

Jlaruptii pefic OLUT HCKTIOUHTETLHBIM CIIYUaeM 3aX0J1a
uHocTpanoro cyara Ha repputopuio OIVIL «Artompuiors.
ITO CTANO BO3MOYKHBIM JIMIIL IIOTOMY, YTO OTBETCTBCH-
nocth 3a OAT nmepej poccMACKUM 3aKOHOAATENBCTBOM
B3ds  OTeuecTBeHHEIH mepepozuuk. OAO  «Konuepn
ACITOJI-BanTuk», umeomee auueHsnio PocTexuanzopa
Ha MOPCKYIO II€PEBO3KY OMACHBIX TPY30B, JUIA BLITOTHEHMA
peiica sadpaxrosaio «Lynxs 1 Moayqunao npaso 1ia paso-
pyio nepesosky OST. Kanwran-nactasnmk <«Konmepra
ACITOJI-BanTuk», TepcoHanbHO OTBCUABIIMIA 33 TPVS3,
nunmedt rpefyeMoe pasperienve Ha negenne paboT B obaacTn
HCIIOJIB30BaHKA ATOMIIOH AHEPTHHA.

OTEYECTBEHHOE CYIHO KJTACCA INF-2

OMbIT, TOMYTEHHBE POCCHHCKHMH TPEITPUATHSMY B
peayJIETaTe OPTAHU3AIMI [EPBLIX [PAKTHUCCKUX [epPeBO3-
ok OAT mopem, Mokasain HeOGXOMUMOCTL M BO3MOMKHOCTH
cospanus B Pocenn cobersennoro cyaua knacca INF-2.
3aKazuMKOM TAKOro cyiAHa BeicTyimia Ilporpamma pena-
rpuainu OST wecesoBaTe/beKIX peakToOpoB POCCHICKOTO
IPOU3BO/ICTBA.

® lockopnopauus «Pocatom» nnaHupyer passuBatb co6cTBeHHbIi GpnoT ana nepesoskn OAT. B bnuxaii-
Wwee BPeMs MNaHUPYeTCs 3aBEPLINTb PEKOHCTPYKLUMIO CrelnasibHOro CyfiHa aTOMHO-TEXHONOTMYeCKoro obciymnBsa-
HuA «CepebpaHKka», MCMONb30BABLIErOCA PaHee 1 BPeMeHHOro XpaHeHua u TpaHcnoptupoeky MKPO, Tak, 4Tobbl OHO
MOro nepeBo3nTb KoHTenHepsl ¢ OAT (B uacTHocTK, TYK-18, TYK-108/1, TYK-120). [lnA 3TOro B rpy30BOM TRIOME CyAHa
OTrOPaXMBAETCA CreLMasnbHbliA OTCEK, MOHTUPYETCA CneuuanbHblii NocT 3arpy3ku. «CepedbpaHKka» UMEeT rpy3onofb-

serve these requirements. For example, the captain of the
vessel must possess a Russian-issued permit for involve
ment in nuclear power operations, the carrier vessel must
meet the Russian sanitary and epidemiology norms. The
procedures for distribution and transfer of responsibility
for physical protection of the spent fuel cargo must be ap
proved by the Rosatom Corporation.

The first Russian sea transport of spent fuel took place in
September 1998. The Kandalaksha motor boat carried from
Dudinka to Murmansk the spent fuel assemblies from the Norilsk
nuclear reactor using specialised transport overpacks TUK-19,
The carrier ship was not certified to any of the INF classes.

In 2000, the Yuzhny Sevastopol shipyard used @
VNIPIET design to upgrade the Fili dry cargo vessel to
meet the requirements for transport of class 7 dangerous
cargoes. It was expected to carry fresh fuel in the TK-$4
1 TK-S5 casks, and spent fuel in TUK-13 transport over
packs, for which purpose the ship’s hold was re-fitted to ac-
commodate special cradles. The vessel made several Tzmail
— Taganrog — Izmail trips to deliver fresh nuclear fuel for
the Kozloduy Plant in Bulgaria, but still failed to obtainan
international INF certificate.

In September-October 2008, under the Repatriation
Programme for spent fuel from Russian-made research reac
tors, a one-off spent fuel transport trip was made from Kopey,
Slovenia, to Murmansk. The spent fuel from the Instituteof
Nuclear Rescarch of the Academy of Science of Hungary
was packaged into the SKODA VPVR/M transport over-
packs, which were in turn secured inside reinforced 20-foot
ISO containers. The fuel was transported by the Lynx mo:
tor ship (run by Edlow International of the United States),
specifically fitted for transport of spent fuel (class INF-1
and INF-2 international certificate). Nonetheless, the Lyns
had great difficulty reaching Murmansk (the vovage 4,500
nautical miles long took 24 days) as it was ill-prepared for
navigation in the northern seas.

That trip was an exceptional case when a foreign vessel
was allowed to enter the territory of FSUE Atomflot. Tt only
became possible because the responsibility for the spent fuel
cargo before Russian laws was assumed by a Russian carrier
ASPOL Baltic Concern, which is licensed by Rostekhnadzor
for marine transports of dangerous cargoes, contracted Lynx
for the trip and received authorisation for this one-off trans:
port of spent fuel. The supervisor captain that was placed
on the ship by ASPOL Baltic Concern was personally re:

emMHocTb 1120 T, ycusieHHbIN KOpnyc 1 OTHOCUTCA K NTefoBOMY Knaccy L1, B COOTBETCTBUM C KOTOPbIM CYAHO MOXKET OCY-
LWEeCTBNATL PErChl B NETHWUIA Nepuoj Haurauuy B ApKTUKE 1 KPYrnoroguyHo B 3aMep3aloliix HeapKTUYeCcknx MOopsX.

Lnsa tpaHcnoptuposkn OAT 1 PAO ¢ poccMicknx MOpCKux 6a3 1 CyOPEMOHTHbIX 3aBOJ0B A0 NYHKTOB Neperpysku
Ha KeNe3HOA0POXKHBbIM TPAHCMOPT Ha OJHOM 13 UTANbAHCKNX CyfoBepdell B HacTosALlee BPeMSA CneLnanbHO CTPOUTCA
CYAHO «ITHa»; ero Cnyck Ha Bogy nnaHupyetca B 2011 rogy. MNpeanonaraetca, uto OAT GyneT nepesosnTbCa B Cneuy-
aslbHbIX TPAHCMOPTHO-YMaKOBOYHBIX KOMMNeKTax (raBHbiM obpasom, B TYK-18) n koHTeliHepax ana PAO; ogHako npo-
eKT NpefycMaTprBaeT TakKe UCNONb30BaHUe U APYrMX TUMOB YNakoBKy, B ToM yucne 20-¢pyToBbix |SO-koHTeHepoB.
BmecTumocTe Tennoxopa — okono 1000 1. O6a cynHa AonxHbl 6biTb cepTuduLmposaHbl no knaccy INF-2.

BE3ONACHOC Tk OKPYXAIOUIEA CPENM
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B 2008 rogy OO0 HII® «Cocusi» (Mocksa) paspabo-
10 TEXHIYECKOC 3a/aHHe Ha paspaboTKy mpoekTa nepeobo-
PYIOBAHHA TEIIOXOAa, Haxojsiuerocs B yrnpasiedun OAO
«Ronepn ACTIOJI-Bantuk» (Caunxt-Iletepdypr), aus me-
pesoskr OAT w noaroToBy paboucit KOHCTPYKTOPCKOI 710~
Kymenraimy. PaspaboTia npoekra ObLia MopyueHa BeyIeMy
POCCHHCKOMY HAyYHO-TEXHHUYECKOMY HEeHTPY KopabiecTpoe-
1 1 Mopekoit texuuky — LIHWM um. akan. A.H. Kpsuiosa
(Canger-TTerepdypr).

B xome paspaboTki mpoeKTa GbLTH OIIPE/ICIEHEl HopMa-
THEBBI IIPEZICIBHO JOMYCTUMEIX BEIOPOCOB M cOPOCOB, YPOBHK
HBIyYeHHE BO BHYTPEHHHMX TMOMENICHHSIX M Ha HaPYKHBIX
MOBEPXHOCTAX KODILYCHDBIX KOHCTPYKUMIE CY/1A, MEPOITPHsi-
TSl 110 JIOLOJTHUTEIBHON 3alliTe 9KUIayka CYIHa, BKIIOYas
PACYETHOE OTIPEAEICHUE TOIMHBI AONOTHUTETBHON 6HO/10-
TIYECKOI 3aIUThI TPY30BOTO TPIOMA, MepeYeHb BO3MOKHBIX
ABAPHITHBIX CUTYAIMil. BEIIOIHCHDL ONICHKH paiualimoHIBIX
MOCTEACTBHI aBapuil ¢ PeKOMEHJAIMSAMI 110 PAJHAIHOH-
HOH GE30TACHOCTH IEPCOHAA H CTETICHU WX BO3IEHCTBIS Ha
OkpyKatonty1o cpeiy. Kpome toro, pazpaboral H coracosan
¢ PoccmiickiM MOPCKHM PETHCTPOM CVAOXOACTBA KOMILJIEKT
OCHOBHBIX OKCILIYATALMOHHBIX JOKYMCHTOB, B COCTAB KO-
T0POTO BXOJSIT MHGopMAIs 06 OCTONYUBOCTH CY/IHA, HH-
CTPYKITHSL 110 3arpysKe M HACTABIee TIO KPeTUIEIo Ipy3a.

[lepeofopy/ioBatKe TEILIOXOMA OBITO [POBEAEHO B HIOHE-
arycre 2009 rosia. B pesysisraTe ocTORUMBOCTE CYIHA B HOBPEHK-
JIEHHOM COCTOSTHUM W €T0 HEMOTOIIACMOCTE CTAIH COOTBETCTEO-
Barb vacti B-1 raper -1 konsentmm SOLAS-74 (pesomonsa
MSC/19(58)). KoHcTpyKImoHHasa IPOUHOCTE Haiyd, onop-
HBIX YCTPOICTB KPCILIeHHsT KOHTEHHEPOB 1 JIHUILA TPIOMA OT-
Beyalot TpeboBarvsM K iepesoske 15 ISO-konTelinepos pecom
1031 T KaKIBLA 1 BO3MOZKHOCTH JIBYX bSIPYCHOTO Pa3MeLIeHHsL.

Ipysopoit Tprom pasieien koddepiaMoMm ¢ TOAIIMHON
CIVIONIHBIX [IoTIepedHbix mepebopok 10-12 MM, KOTOpDII,
ECITH €70 TIONIHOCTHIO 3AI0THUTE 3aD0PTHONR BOA0H, MOXKeT
BHIOHATE (DYHKIIIIO OMOTOTICCKOM 3a1UUTHRI; B 9TOM CJ1y-
yae OH SIBJSETCH JIONOTHUTENBHBIM OAJIACTHBIM TAHKOM
ofwemonm okos1o 60 m*. B paiione koddepaama yeTaHOBICHDL
MIAXTHT ABAPUITHBIX BBIXO0B W3 TPY30BOI0 OTCEKA.

IpysoBoit oTceK, TaKNM 06PA30M, COCTONT U3 IBYX TPIO-
mos. [list rpyzon knacca INF-2 npeanasiatiel TOMLKO HOCO-
Boii Tpiom (Ne 1), naudosiee yaaneHHLIN 0T JKUIOH HAACTPOM-
Ki; o1 nepeofopyrosan B cootsetcTun ¢ Kopexcom OSAT,

[Ipexycmorpeno pasjienbioe ocymenue Hocosoro (Nel)
i kopmMoBoro (Ne2) rpysoseix rproMoB M Kodibepaama.

sponsible for the cargo and had all the necessary permits for
involvement in nuclear operations.

DOMESTIC-MADE CLASS INF-2 VESSEL

The experience that was obtained by Russian companies
as a result of first practical transports of spent fuel by sea has
demonstrated that it is possible and essential for Russia to
create its own class INF-2 vessel. The function of Client for
this vessel is being performed by the Repatriation Programme
for spent fuel from Russian-made research reactors.

In 2008, the tirm Sosny of Moscow developed a technical
specification for re-fitting a motor ship operated by ASPOL
Baltic Concern of Saint Petersburg to make it suitable for
transport of spent fuel and preparation of the appropriate
detailed design documentation. The design development
was contracted to the leading Russian science and technol-
ogy centre for ship-building and watercraft — the Krylov
Shipbuilding Research Institute (Saint Petersburg).

During the development process, limitations were iden-
tified for permissible releases and discharges, levels of radia-
tion in on-board rooms and on external surfaces of the vessel
body, additional protection measures for the crew, including
calculations to determine the thickness of additional shield-
ing for the cargo hold, list of potential accidents. Evaluations
were made of the potential consequences of accidents (along
with recommendations for radiation protection of crew
members) and their impact upon the environment. In ad-
dition to that, also developed and accepted by the Russian
Marine Registry of Shipping was the set of key operational
documents, which included information about the vessel’s
stability, cargo loading and securing instructions.

The re-fitting of the vessel was carried out in June-
August 2009. As a result, ship stability in a damaged con-
dition and its floodability became compliant with part
B-1 of chapter T1-1 of the SOLAS-74 convention (resolu-
tion MSC/19(58)). Structural strength of the decks, cask
securing supports and hold bottom are now in line with
the requirements associated with the transport of 15 ISO-
containers each weighing up to 31 tonnes, with two-tier ar-
rangement possible.

The cargo space is separated by a cofferdam with the
whole lateral bulkheads 10-12 mm thick, which, if com-
pletely flooded with outside water, may act as biological
shielding (in that case it becomes an additional ballast tank
with the volume of about 60 m*). Near the cofferdam there

= The Rosatom Corporation plans on developing its own fleet for spent fuel transports. In the nearest time
the Corporation intends to complete upgrading of the special nuclear service ship Serebrianka, which was previously
used for temporary storage and transportation of liquid radwaste, so that it could be used for transports of casks
with spent fuel (in particular, TUK-18, TUK-108/1, TUK-120). For that purpose, the cargo hold of the vessel will have
its separate area partitioned off and a special loading station installed. The Serebrianka has 1,120 tonnes capacity, a
reinforced body and has ice class L1, which entitles it to summer navigation in the Arctic and year-round navigation

in the ice-free non-Arctic seas.

For the performance of transport operations to deliver spent fuel and radwaste from the Russian naval bases and
shipyards to locations where it can be re-loaded to rail transport, one of the Italian shipyards is currently building a
special ship called Etna; which is expected to be launched in 2011. The plan is that spent fuel will be transported using
special overpacks (chiefly TUK-18) and radwaste flasks; however, the design also makes provisions for utilising other
types of packages, including the 20-foot ISO-containers. The capacity of that motor ship is approximately 1,000 tonnes.

Both ships are to be certified as class INF-2.
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TPAHCNOPTUPOBAHUE

[Mutanue 3MCKTPOIBUTATEIIS
JIONOJIHUTEBHOTO  OCYIITH-
TEJBHOTO HAcoca OCYIIecT-
BJSACTCA OT aBapuitHOTO pac-
PEICTUTETRHOTO TIIHTA.

[Tamyba HOCOBOTO TPY30BO-
TO TPEOMA OCHAINEHA CTIeTTHATb-
HBIMH TOCAOTHBIME THE3/[AMI,
BLILIOJIHEHHLIME  3AIOIIHIO  ©
HacTUIoM. B cxeme KperuieHms
KOHTCHIICPORB 1€ [PELYCMATPU-
BAIOTCS KAKHE-THO0 TPOCOBBIE

JIM TETTHBIE HAWTOBBT 1 Tajipe-
B, YTOOLI MUHMMHAIHPORATE
BPEMsI HAXOMJIEHUST JHOACH B
TPIOME B IIPOLIECCE KPEILIEHUS U
packpertienus rpysa. Jliist obecrieuenis omoTHATEIBH0I O1o-
JIOTHHECKOH 3alThl akuIazka Ha konreiinepnt ¢ O T yetanas-
JIMBACTCS COCTABHON 3AIMTHBIN 2Kpall B BUAE OETOHHON TLTHTHI
To/muHOH 200 MM, OOIHTIOBAHHON ¢ Kau/10i CTOPOHDT JTHCTO-
BOI cTaIbIO TOMIHHON 10 M.

CucreMa BEHTHJSIIIUN TPY30BOI0 OTCEKA € MOMOIIBIO
HPUTOYHDIX M BBITSUKHBEIX BEHTHIATOPOR pas/esiena Ha JBe
CHUCTEMDI [IPUHYAUTC/ABHON BBITSIKHON BEHTHISIUN — JLJ181
HOCOBOTO M KOPMOBOTO TpoMoB. B modoe Bpemst Temiepa-
TYpa OKPYIKAIOTIEH cpeibl B HUX He npeBbinact 55°C.

Cucrema yrieKHCIOTHOTO TYILEHMS IPY30BBIX MOMETIE-
HU TAKKE JIETUTCST HA JIBE YACTH; UHCI0 DAJLIONOB B Kax-
0¥ COOTBETCTBYET HOBBIM 00BEMAM TPY30BBIX IIOMELIEMiT
(rpiom Net — 2200 wm®, tpiom Ne2 — 2400 m*). B Tpromax
YCTAHORAEHBI JAONOJHUTENLHEIEe POKRKKM aaa nycka CO,,
MPOJIOFKEHBI JIOTIOJHHTEbIbIE TPYODI.

CyIHO OCHAIIEHO AONOJIHUTENBHBIM 3IEKTPOOOOPYIO-
BAHHCM, B YACTHOCTH, CHCTEMOI aBapHUHOIG OCBENEHWSA
BLIXO/0B U3 TPIOMOB, CHCTCMON VITPABIEHUS BEHTHJISTIHEH
6oproporo koddbepaama, CUTHATUZAIUCH TTOSBASH IS BO/bI
B TPIOMAaX, CHCTEMOH AMCTAHIMOHHOTO OCTAHOBA BEHTH-
TATOPOR TpioMok npu nycke CO,. [lns HocoBoro Tpioma
OTJENBHO TPCAYCMOTPEHLL CUCTEMDL YIIPABJICHUS BEHTH-
JAuMel ST aBTOMATHYCCKOIO BKJIOUYCHMS PC3CPBHOTO
BEHTHIATOPA B CTYYac 0TKa3a 0CHOBHOIO, VIIPABICHHS JIO-
HOJIHHTENLHBIM OCYTITHTEIBHBIM HACOCOM, CUIHAIM3ALIN
nycka CO, 1 nomapnoii curnaansariu.

Hononuurensibie (husudeckne Oapbepbl 3aTPyALAIOT
HECAHKITHOHUPOBAHHOE  [POHHKHOBEHUE  TTOCTOPOHHIX
JINI B TPY30BBIE TTOMelenus. Ha cyHe yeTaHOBIEHb! Tak-
e TeXHHUCCKHe cpejeTsa obnapyskenus, Habmoaennsa u
TPEBOKHO-BLI3LIBHAS CHTHAIU3AIIME.

[TepeodopyROBaHHBIT TAaKHM 00PAZOM  TEIIOXO TIO-
JVIAA MEKAYHAPOAHOC CBUACTETBCTBO O IPUIOAHOCTH K
nepeBo3ke oTpaboTapiiero saepHoro toransa (ceprudu-
kart INF-2). Yenosug neiicrsus nunensnun OAQ «KoHiepu
ACIIOJI-Bantuk» 10TOMHEHBl BO3MOMKHOCTLI) TPAHCIIOP-
TUPOBAHUSI VIAKOBOK, coftepskainx O T

B cerrsigpe 2009 roma; B paMKrax IporpaMMbl PelaTpUa-
i OAT ncciies0BaTebeKIX peakToPOB POCCHICKOTO HPO-
H3BOJCTBA, oTpafiorasiiee TOILTHBO TOJLCKOTO PeakTopa
«EBar, ymakosannoe B 16 TYK SKODA VPVR/M, koro-
pble, B CBOW OUYepPe/lh, Db PAZMEIeHbl B BOChMHU 20-byTo-
Boix [SO-goHTCHHEPAX, OBUIO HAATONOIYYHO TOCTABICHO U3
Inpiiin 8 Mypsanck poceriickum eyiHoM kiacea INF-2.
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Meperpyska ISO-koHTeHepos 8 MypmaHckom nopty
Reloading of ISO-containers at the Murmansk port

oommmeoEry

are shafts for emergency e
from the cargo space.

The cargo space thus w
sists of two separate holds. O
the fore hold (hold No. 1) isde
signed to contain class INF
cargoes as it is the farthest fron
the crew accommodation s
perstructure; this hold was
fitted to meet the requiremen
of the Spent Fuel Code.

Separate drainage is provid
ed for the fore hold (No. 1), th
after hold (No. 2) and the coffer
dam. The electric motor of the
drainage pump is powered fro
the emergency switchboard.

The deck of the fore cargo hold is equipped with specid
scats that are made flush with the flooring. The fasteningg
the cask does not provide for any rope or chain lashing
tam-buckling so as to minimise the time spent by peoplein
the hold during the fastening and unfastening of the carg
For the purposes of provision of additional shielding for th
crew, the casks containing spent fuel are covered with a spe
cial composite screen made of a conerete slab 200 mm thick
lined on both sides with 10 mm thick plates of steel.

Using a set of ID and FD fans, the ventilation system o
the cargo hold is divided into two systems of forced exhaust
ventilation: one for the fore hold, another for the after hold
(at any time, ambient temperature in either of these will not
exceed 55°C).

The system of carbon-dioxide fire extinguishing is also
split into two parts; the number of carbon-dioxide bottles in
each corresponds to the new volumes of the cargo spaces (hold
No. 1 - 2,200 m? hold No. 2 — 2,400 m*). Also installed in the
holds are additional CO, release jets and additional piping.

The vessel is equipped with additional electrical equip-
ment, in particular, a system for emergency lighting of the
exits from the holds, a system for control of ventilation of
the on-board cofferdam, alarms to signal water ingress into
the holds, a system for remote shut-down of hold fans when
CO, starts releasing. Provided for the fore hold separately
are a ventilation control system (for automatic start of the
back-up fan in case of main fan failure), control of the ad-
ditional draining pump, CO, release alarm and fire alarm.

Additional physical barriers prevent unauthorisd access
of intruding trespassers into the cargo rooms. The vessel
is also equipped with intrusion detection and surveillance
equipment and intrusion alarms.

The re-fitted motor ship has obtained the international
certificate of conformity for transport of spent nuclear fuel
(INF-2 certificate). The conditions of the licence issued
to ASPOL Baltic Concern have been amended to include
transportation of packages containing spent nuclear fuel.

In September 2009, within the framework of the
Repatriation Programme for spent fuel from Russian-made
research reactors, spent fuel from the Polish Eva reactor,
packaged into 16 SKODA VPVR/M overpacks, which, in
turn, were placed inside eight 20-foot 1SO-containers, was
successfully delivered from the port of Gdynia to Murmansk
by the Russian class INF-2 vessel.
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