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B 3apy6eX<HbIMM KOMMAHUAMM HaKOMJIeH 6ONbLUO OMNbIT
TPAHCMNOPTUPOBaHKA MOPeM OTpaboTaBLUero AAEepHOro To-
nmBa. Micnonb3oBaHKe MOPCKOro TPAHCMOpPTa B HaLLel CTpaHe
no3BonuT peLumnTb npobnemy BbiBo3a OAT c ceBepHbIX BOEHHO-
mopckux 6a3 n A, a TaKXKe 3HaUUTENbHO YNPOCTUT 0CTaBKY
OAT n3 rocyaapcTs, He metoLLMX ¢ Poccnein 06LLmX rpaHuLL.

HOPMATUBHO-NPABOBOE OBECMEYEHUE

Mopcxkue niepeBoskn OAT H0KHBI OTBEYATh MEKIyHA-
POIHBIM TIPABIJIaM Ge30MacHON TIEPEBO3KH PAINOAKTHBHBIX
MaTepuayioB, a TakyKe HAIMOHAJIBHBIM HOPMaM ¥ TPaBUJIaM
CTPaHbI DKCIOPTEPa, CTPAHBI TMyHKTAa Ha3HAYEHHUs, Tocyaap-
CTBa, TO7T (hJIaTOM KOTOPOH XOANT CYAHO, U CTPaH, T7e pac-
TIOJIOKEHBI TTOPTHI 3axo/a cyaHa. MekaynapoaHas HopMa-
TuBHas Oasza oTpakena B [IpaBuiax Ge30MacHON MEPEBO3KY
pammoakTuBHbIX MatepranoB MATATD (TS-R-1, 2005 rox).

Takue T1epeBO3KU PErJIaMEHTUPYIOTCS, TIPEXKIE BCETO,
MOPCKUM 3aKOHOIATEIbCTBOM. JIr060e CyIHO NOJIKHO BbI-
HOJHATh TPeGOBaHUsT JOKYMEHTOB MEKIyHapOIHO# MOp-
ckoii opranmsaiuu (IMO). I1o, B IepByio ouepesb, Mexiy-
HapO/IHAST KOHBEHIIMS 110 OXPaHe YeJIOBEYEeCKON JKU3HU Ha
Mope SOLAS-74, ycranaBiuBaroiass MUHUMAJIbHbIE CTaH-
JIapThl 6E30ITACHOCTH TIPH TIOCTPOITKe, 000PYIOBAHUI 1 IKC-
TIJTyaTannuy Cy/IoB, KOTOPBIE OXBATBIBAIOT BOMPOCHI HEIOTO-
TIIIEMOCTH, OCTOHYIBOCTH, MEXaHIMIECKOHN 1 9HEPTeTHYECKOI
vacTell cyznHa, TpeGOBAHMIT TTOKAPHOI GE30MacHOCTH, Criace-
HUST KU3HU, PAIMOCBSI3N U Oe3omacHoil Hasuranum. K apy-
THM JIOKYMEHTaM OTHOCATCS MekayHapoHas KOHBEHIINS TI0
TpesioTBpatiennio 3arpsasaenns ¢ cyaoB MARPOL-73/78,
MeskryHapoaHbIil MOPCKOH KOJEKC TI0 ONAcHBIM Tpy3aM
(IMDG Code), MesxyHapo/IHblii KOJEKC 10 OXpaHe CYI0B
u noproBbix cpezicts (ISPS Code), MesxuyHapoblii KogeKe
10 YIIPaBJIEHHIO 6E30ITaCHOCTHIO U 3AIIIUTE MOPCKO# CPEJIbI.

MesayHapoAHblil KOJIeKC 110 (Ge30MacHoll IepeBosKe
06JIYUEHHOTO SIIEPHOTO TOTINBA, TJIYTOHUST U BBICOKOPa-
JIMOAaKTUBHBIX 0TX0/10B Ha 6opty cynoB (INF Code, Kogeke
O/T) ycranaBiuBaeT TPU KaTETOPUH CY/IOB, IEPEBO3SIINX
OAT, B 3aBUCUMOCTH OT CYMMapHOI aKTUBHOCTH T'Py3a:

— INF-1 — g mepeBosku OAT ¢ cymMapHOil akTHBHO-
crbio Meree 4000 Thk (4#10" Bk).

— INF-2 — pnga OAT wnu BeicokoakTuBHbIX PAO ¢
cyMMapHoit akTuBHOCTBIO Meree 2x10% Thk (2#10'8 bk), a
TaKsKe IS TIYTOHUST ¢ CYMMapHO# akTHBHOCTBIO He GoJiee
2#10° Tbk (2%10' bk).
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®m Foreign companies have gained a lot of experience of ma-
rine transportation of spent nuclear fuel. Use of sea trans-
port in our country could help resolve the issue of spent fuel
transfer from the northern naval bases and power plants, as
well significantly simplify delivery of spent fuel from coun-
tries that do not share a common border with Russia.

LEGISLATIVE AND REGULATORY SUPPORT

Transport of spent fuel by sea must meet the require-
ments of the internationally-recognised safety provisions
for transport of radioactive materials, as well as the national
codes and regulations of the exporter country, the country of
destination, the country whose flag the transport ship flies,
and the countries whose ports the ship enters. Such inter-
national rules are set forth in the IAEA Regulations for 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, rescue,
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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— INF-3 — nist OAT, BBICOKOAKTUBHBIX OTXO/IOB U TLITY-
TOHMsT 6€3 OrpaHWUYEHUH MO MaKCUMAJIbHOW COBOKYITHOI
PaIOaKTHBHOCTH.

Kozmexe OST 06s3bIBacT CyHOBJAA/IENbIA TOJYYaTh
MEKIYHAPOAHBIH cepTU(hUKAT COOTBETCTBUSA CyAHA IS
MePEBO3KHM OMACHBIX TPY30B M B JIAJbHEIIIIEM ITPOBOAUTH
OCBH/IETEILCTBOBAHNSA B cooTBeTCTBIN ¢ SOLAS-74.

Poccuiickne IlpaBuia 6e301macHOCTH TPU TPAHCIOP-
TUPOBAHUU PajnoakTuBHbIX MarepuaioB (HII-053-04)
ocnoBbIBatoTcs Ha crangaprax MATATO u cooTBeTcTBYIOT
ux tpeboBanusim. B TTpaBuiax 3axoma (BbIXOHA) B [MOPTHI
Poccuiickoit Dezepaliuut Cy0B € SEPHBIMEA MaTePUATAME
n paanoakTuBHbiMK BentectBamu (P 31.2.12-04), paspabo-
tanupix DeiepasbHBIM AT€HTCTBOM MOPCKOTO M PEYHOTO
tpancropra PO (Pocmoppeudiotom), IpuBeIeHbl OCHOB-
Hble TPeGOBaHUS JJIST BCEX OPraHM3aIlMil, Y4acTBYIOIIIX
B TIpoIlecce MOPCKOHM TPAHCIOPTUPOBKH OMACHBIX T'PY30B
kmacca 7, k uuM otHocsateas OAT u PAO, u nepeuens no-
KyMEHTAIIN!, KOTOPYIO JOJKHA MMETh POCCHIICKas CYO-
XOHas KOMIIAHWs, MPUHUMAIONIAS yJacTHe B TIepeBO3Ke
SJIEPHBIX MATEPUAJIOB U PAJIHOAKTUBHBIX BEIECTB.

CBueTebCTBO, pasperraionee MOPCKYIO TepeBO3KY
OAT na cyane, yIOTHOMOYEHO BbIIaBaTh [y1aBHOE yIpaB-
genne Poccuiickoro MOPCKOTO perucrpa CyJA0XO/ACTBA
(Canxr-IlerepOypr).

NEPBBIE MOPCKWE MEPEBO3KU OAT B POCCUU

B Poccuu 110 niocseanero BpeMenu He GbLIo cepTudu-
IIMPOBAaHHBIX MOpcKNX nepeBo3ok OAT.

[TpaBurenbcTBo PD paspemntiio 14 poccuiickum Mop-
CKMM TI0pTaM paboTaTh ¢ OIACHBIMU TPy3aMu KJjacca 7.
Opmnako daktndeckas BO3MOXHOCTh IIpHEMa CYJ0B C
rpysom OST saBucUT TakKe OT HEKOTOPHIX APYIUX 00-
CTOSITEJILCTB, CPEIU KOTOPBIX HAJIUYUE Y TTOPTA JIUIIEH3UH
PocrexHazopa Ha pabGoThI € ONACHBIM IPY30M KJjacca 7, co-
rJIacoBaHue Takux paboT ¢ PErHOHaIbHON aJMUHUCTPAIIN-
eit v T.1. Bee aTh TpeboBaHMsT CETOHS BBITOTHSIOTCS JIUIITH
MypMaHCKUM MOPCKHMM TOPTOM TIPU YCJIOBUU TIPOBEICHS
3arpy3ku 1 BeITPY3KU rpy3a OAT Ha TeppuTopun u cuyiaMu
DIYII «Atombaors.

Teopernuecku, nepesosuth rpy3 OAT B Poccum mo-
JKeT miobast Kak pOCCHiiCKasi, Tak W 3apybekHash KOMIIa-
HUd, UMeToTas JuieHsnio PocTexHanzopa Ha TaHHBIN BU
paGor. OHAKO BBINOJHUTL 9TU TPeGOBAHUA [axe opra-
nusarnusim PO wernpocro. Tak, kanmutaH I0JKEH WMETh
poccuiickoe paspenieHre Ha IpaBo BeaeHus paboT B 00-
JIACTH HCIIOJIb30BaHMs aTOMHOW JHEpPruu, Cy/JHO, Iepe-
BO34IIee TPY3 — COOTBETCTBOBATL POCCUICKUM CAHUTAPHO-
anujeMuosiornyeckum Hopmam. [Topsiiox pacupenesnenst
U Tiepeladyu OTBETCTBEHHOCTH 32 (DU3UYECKYIO 3AIUTY IPY-
3a OAT nomxken 66iTh yrBEpsKAeH ['K «PocaTtoms.

IlepBas poccuiickag mopckas nepesoska OSIT Gbuia
nposejena B centsaope 1998 roma. Ternoxon « Kanpamaxina»
tpancnoptupoBast u3 lymuakn B Mypmanck OTBC Ho-
PUIIBCKOTO aTOMHOTO PEaKTopa C UCIOJb30BAHUEM CIIeIHa-
JIN3UPOBAHHBIX TPAHCIIOPTHBIX YITAKOBOUHBIX KOMILJIEKTOB
TYK-19. IIpu 5TOM CyHO-IIEPEBO3YNK He ObLIO cepTudu-
IIMPOBAHO HU 110 0iHOMY 13 KJaccoB INFE

B 2000 roxy mo mpoexkty BHUIIMIT nma OOO
«Cynopemontnsrii 3aBox «IOxusrit CeBacTomnmonb» s
[EPEBO3KU OIIACHBIX IPY30B KJacca 7 ObLl 11epeobopy10BaH
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Morpy3ka koHTeliHepoB c OAT B Tptom
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 radioac-
tive materials (NP-053-04) is based on the TAEA 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 Petersburg).

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 /offloaded 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 activities.
However, it is not easy even for Russian companies to ob-

ENVIRONMENTAL SAFETY
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cyxorpys «Dunn». [Ipeanonaranock, 4To OH OYaET Hepe-
BO3UTH cBeskee TOIUMBO B KoHTeitHepax TK-C4 u TK-C5,
n OAT B TpaHCHOPTHBIX YIAKOBOYHBIX KOHTEHHEPax
TVYK-13, g yero B TpioMe cyziHa ObLIM CMOHTHPOBAHBI
crienasbHble JIosKeMeHTHI. CyIHO BBITTOJHUIIO HECKOTBKO
peicoB 0 TPAHCIIOPTUPOBKE CBEKETO SAEPHOTO TOIIJTNBA
st mysxa 6onrapekoit ADC «Kosjonyit» 1m0 MapipyTy
Wsamann — Taranpor — V3mant, ofHako Tak ¥ He MMOJTYyYNII0
MeXIyHapoansri ceptudukat INE

B centsibpe-okrsabpe 2008 roga B pamMkax MporpamMbl
permarpuar OAT nccremoBaTelbCKIX peaKTOPOB POCCHH-
CKOTO IIPOU3BOJICTBA ObLIa OCYIIECTBJICHA PA30Bast IIEPEBO3-
ka OAT no mapmpyry Komep (Crnosenns) — Mypmanck.
OAT MHucturyra aTOMHBIX HcciaefoBanuil Benrepckoit
aKaJeMUN HayK ObLIO YIIAKOBAHO B TPAHCIIOPTHbIE KOHTEH-
nepsl SKODA VPVR/M, KoTopble, B CBOIO 04€Peab, ObLIN
packperuieHbl B ycuaeHHbIX 20-dyToBbix ISO-KoHTeliHEpaX.
TorumBo mepeBosut Termmoxox «Lynx» xommanuu Edlow
International (CIITA), crermanbHO 060PYAOBAHHBIN JIJIst
nepeBoskn OAT (mexmaynapoxansiii ceprudukar INF-1 u
INF-2). Tem ne menee, 10 Mypmarcka «Lynx» po6pajcs ¢
GOJIBIINM TPYIOM: Pefic MPOTSKEHHOCTHIO 0K0T0 4500 Mop-
CKUX MU 3aHsIT 24 [THST M3-3a HEMPUCTIOCOOIEHHOCTH CY/I-
Ha K YCJIOBHUSAM CYZIOXOICTBA B CEBEPHBIX MOPSX.

Janublii peiic ObLI UCKIIOYMTENbHBIM CJIYYaeM 3a-
X0/la MHOCTpaHHoro cyaua Ha Tepputopuio DOIYII
«AtoMbIOT». TO CTATO BO3MOKHBIM JIUITH TIOTOMY, YTO
orBercTBeHHOCTh 3a OAT mepen poccuiickum 3aKOHO-
JIaTeJbCTBOM B34 OTedecTBeHHbIN mepeBo3unk. OAO
«Konmnepn  ACITOJI-bantuks, wumeloniee JTUIEH3UIO
Pocrexnanzopa Ha MOPCKYIO I€PEBO3KY OIMACHBIX TPY-
30B, [IJI BBINOJIHEHUST peiica 3adpaxroBano «Lynx» u
MOJIYYHJIO TIPaBO Ha pasoByto nepeBo3ky OAT. Kanuran-
nacrtaBHuK <«Konrepua ACITOJI-Bantuks, nepcoHagibHO
OTBEYABINHUI 32 TPY3, UMeJ TpebyeMoe paspeleHe Ha Be-
JeHne paboT B 06JACTH MCIOTH30BAHUS aTOMHON SHEPTH.

OTEYECTBEHHOE CYAHO KJIACCA INF-2

OMBIT, TOMTYyYeHHBIH POCCHICKUMH TPEINPUATHAMA B
pe3yJibTaTte OPraHu3allii TEPBLIX MPAKTUYECKUX II€PEBO3-
ok OAT mopewm, TOKazam HEOOXOAUMOCTh M BO3MOKHOCTD
cosmanmst B Poccum coOcTBenHOro cyana kmacca INF-2.
3aKa3uMKOM TaKoro cyziHa Beictynuia [Tporpamma penarpua-
un OAT uccsenoBaTesbCKuX peakTopoB POCCUIICKOTO TIPO-
U3BOJICTBA.

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 a
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-S4
n 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 Izmail
— Taganrog — Izmail trips to deliver fresh nuclear fuel for
the Kozloduy Plant in Bulgaria, but still failed to obtain an
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 Koper,
Slovenia, to Murmansk. The spent fuel from the Institute of
Nuclear Research 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 Lynx
had great difficulty reaching Murmansk (the voyage 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. It 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-

= [ockopnopauusa «Pocatom» nnaHupyeT pa3BuBaTb cO6cTBeHHbIN Gnot anAa nepeBo3ku OAT. B 6nvkaii-
Lee BPeMA MIaHUPYeTCA 3aBepLUNTb PEKOHCTPYKLMIO CrelmanbHOro CyaHa aTOMHO-TEXHOMOMMYECKOro 06C/yKMBa-
Hus «CepebpsaHKay, UCMONb30BABLUErOCs paHee A/A BPEMEHHOrO XpaHeHMA 1 TpaHcnopTupoBky MKPO, Tak, uTo6bl OHO
MOTJI0 NepeBo3unTb KoHTelHepbl ¢ OAT (B yacTHocTh, TYK-18, TYK-108/1, TYK-120). IndA 3TOro B rpy30BOM TPIOMe CyfHa
OTrOpa)KMBAETCA CMeLmanbHbI OTCEK, MOHTMPYETCA CneLluanbHbIi NOCT 3arpy3Kku. «CepebpaHKa» NMeeT rpy3onoab-
emMHOCTb 1120 T, yCUIEHHDBIN KOPMYC 1 OTHOCUTCA K IeA0BOMY Kraccy L1, B COOTBETCTBUM C KOTOPbIM CYyAHO MOXET OCY-
LEeCTBAATb PENChI B IETHWI NEPMOA HaBUraLmy B APKTUKE 1 KPYTIOroANYHO B 3aMep3atoLLyX HeapKTUYECKX MOPSAX.

Ina TpaHcnoptnpoBku OAT 1 PAO ¢ pocCUnCKIX MOPCKMX 6a3 U CyLOPEMOHTHbIX 3aBOA0OB A0 MYHKTOB Neperpy3Ku
Ha Xene3HOAOPOXHbIN TPAHCMOPT Ha OJHOW 13 NTaNIbAHCKMX CyaoBepdeln B HacTosALLee BpeMs crneLmanbHO CTPOUTCA
CYAHO «3THa»; ero cnyck Ha Bogy nnaHupyetcs B 2011 roay. Mpeanonaraetcs, uto OAT 6yaeT NepeBo3nTbCA B Crieum-
ANbHbIX TPAHCMOPTHO-YMAKOBOYHbIX KOMMEKTaX (rnaBHbIM o6pa3som, B TYK-18) n koHTenHepax ana PAO; ogHako npo-
eKT MpeaycMaTprBaeT Tak»Ke MCrosib30BaHre 1 APYriiX TUMOB YNaKoBKK, B TOM yncie 20-¢pyToBbix ISO-KOHTENHepOB.
BmectmocTb Tennoxopa — okono 1000 T. O6a cygHa AOMKHbI O6bITb cepTudMLMpoBaHbl no Knaccy INF-2.

BE30MACHOCTb OKPYXAIOLLEV CPE[bI
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B 2008 rony OOO HIID «Cocubi» (Mocksa) paspabo-
TAJI0 TEXHUIECKOE 3a/laHre Ha pa3paboTKy MpoeKTa Imepe-
060pYIOBAHNS TETJIOXO/Ia, HAXOSIIEr0Cs B YIIPABIEHUH
OAO <«Komnnepn ACITOJI-Banruk» (Cankr-IlerepOypr),
qist epeBoskn OST u moarotoBky paboueil KOHCTPYK-
TOPCKON mOKyMeHTarmu. PazpaboTka TpoekTa Obiaa mo-
pydeHa BeAyNIeMy POCCHICKOMY HAyYHO-TEXHIYECKOMY
HEHTPY KopabJecTpoeHust u MOPCKoii Texuukn — [THNUN
nm. akag. A.H. Kpbuiosa (Cankr-IlerepOypr).

B xoze pazpaborku mpoeKTa ObLIU OHPEAE/IeHbl HOPpMa-
THBBI IIPEJIEIHHO J0IYCTUMBIX BBIOPOCOB 1 ¢OPOCOB, YPOBHU
UBJIydeHUIl BO BHYTPEHHMX IOMEIIEHUSIX U HA HAPY’KHBIX
MTOBEPXHOCTSIX KOPITYCHBIX KOHCTPYKIIUI CY/IHA, MEPOIIPHSI-
TUSI TI0 JIOTIOJIHUTEIbHON 3alUTe KUK CY/IHA, BKITIOYAST
pacueTHOe OTpeieJIeH e TOJIINHBI OTOJHITEIbHOM G10JT0-
TMYECKON 3alUTBI TPY30BOTO TPIOMA, MTEPEYCHb BO3MOYKHBIX
ABApPUITHBIX CUTYaINi. BBITOTHEHD! OIEHKN PaINAIIMOHHBIX
TIOCTIE/ICTBUI aBapyuii ¢ PEKOMEHAAIMSAME TI0 ParaIiioH-
HO#T 6e301MaCHOCTH TIEPCOHANA 1 CTETIEHN WX BO3IENCTBUST Ha
OKpYyJKAIoTIy1o cpefy. Kpome Toro, paspaboTaH 1 corsiacoBaH
¢ PoccniickiM MOPCKUM PETFCTPOM CYZOXO/ICTBA KOMIIJICKT
OCHOBHBIX 3KCILTyaTallMOHHBIX /IOKYMEHTOB, B COCTaB KO-
TOPOro BXOAAT uHMOPMAIUS 00 OCTONYUBOCTU CyJIHA, UH-
CTPYKIIMS TI0 3aTPy3Ke 1 HaCTaBJICHHE 1TO0 KPEIJICHHIO ITPy3a.

ITepeoGopymoBatue TeIioxoaa ObLIO MPOBEACHO B MIOHE-
asrycte 2009 rozia. B pesyssrare ocTONUMBOCTD Cy/THA B TIOBPESK-
JIEHHOM COCTOSIHUY U €70 HETIOTOILISIEMOCTh CTAJI COOTBETCTBO-
BaTb yactu B-1 rasel 11-1 konseniun SOLAS-74 (pe3ostoriust
MSC/19(58)). KoHCTPyKIIOHHAST IPOYHOCTD Taryd, OTIOPHBIX
YCTPOWCTB KpeIyIeH!sT KOHTEHHEPOB 1 JIHUIIA TPIOMA OTBEYAIOT
TpeboBatusaM K nepesoske 15 [ISO-konreiinepos Becom 10 31 T
KK 1 BOSMOYKHOCTH IBYXbSIPYCHOTO PA3MEITICHUSI.

Ipy3oBoit Tpiom pasnenen KohdepaaMoM ¢ TOJIMHON
CIUIOIIHBIX TOIepedHbIx mepebopok 10-12 MM, KOTOPBIi,
€CJIM €TO TIOJMHOCTHIO 3aMOJHUTH 3a00PTHOM BOIOMH, MOXKET
BBITIOJTHATH (QYHKIINIO OMOJOTHYECKON 3aTIIThT; B 3TOM CJTy-
Yyae OH SIBJISIETCSA JOTOJHUTENbHBIM GAJLIACTHBIM TAHKOM
obbemoMm 0koJ10 60 M>. B paiione koddepaama ycraHoBIEHBI
TIaXThI aBAPUHHBIX BBIXOIOB 113 TPY30BOTO OTCEKA.

Ipy30Boit OTCEK, TaKIM 06Pa3oM, COCTOUT U3 JIBYX TPIO-
MoB. 14 rpy3oB kiracca INF-2 mpeanaznadeH ToOIbKO HOCO-
Boi Tpiom (Nel), HanGoJtee yaameHHbIi OT AKNUJION HaICTPOii-
Ku; OH 1iepeobopyosat B coorserctsuu ¢ Kogekcom OLT.

IIpemxycmoTtpeno paszuenbHoe ocytieHue HocoBoTo (Nel)
n KopMmoBoro (Ne2) rpy3oBbIX TpIOMOB U Koddepaama.

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 firm 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 1I-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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TPAHCNOPTUPOBAHME

[urtanue 91eKTPOJBUTATENS |
JIOTIOJTHUTEIBHOTO  OCYTITH-
TeJTBHOTO Hacoca OCYIIeCT-
BJIAETCS OT aBapHUITHOTO pac-
MPEJIETUTENBHOTO HINTA. '

[Tasy6a HOCOBOIO TPY30BO-
TO TPIOMa OCHATI[EHA CTIeTTHATb-
HBIMU TTOCAI0YHBIMU THE3/IAM,
BBITIOJTHEHHBIMK  3ATIO/TUIIO C
HacTiiioM. B cxeme kperuienust
KOHTEIHEPOB He TIPelyCMaTpH-
BAIOTCsI KAKUE-MO0 TPOCOBBIC
WJTU TIETTHBIE HAWTOBBI U TaJIpe-
b, 4TOObI MWHUMH3UPOBATh
BpeMs HaXOXK/ICHUsS JIofell B
TPIOME B TTPOIIECCE KPETICHIS 1
packperuienst rpysa. [lJist obecrieueH st IOMOTHUTETBHO GHO-
JIOTUYECKOI 3aITUThI 9KMTTaska Ha KonTeltHepbl ¢ OAT ycranas-
JIMBAETCST COCTABHOM 3allUTHBIIN SKPaH B BUjie GETOHHOM TITHTHI
tommuHON 200 MM, OGJIMIIOBAHHON ¢ KayKI0H CTOPOHBI JINCTO-
BOI CTAJTBIO TOMMTIHOM 10 MM.

CuctemMa BEeHTHJIAIINHN TPY30BOTO OTCEKA C MOMOTILIO
MPUTOYHBIX U BBITSLKHBIX BEHTUJIITOPOB pasjiesieHa Ha JIBe
CUCTEMBI TIPUHYAUTETHHON BBITSKHOW BEHTUJISIIIAN — JIJIST
HOCOBOTO U KOPMOBOTO TPIOMOB. B s11060€e Bpems temIiepa-
Typa OKpYy’KaloIieil cpebl B HUX He mpesbiaet 55°C.

Cucrema yrileKUCJIOTHOTO TYIIIEHUs TPY30BbIX ITOMeIIie-
HUIT TaKKe JIEJTUTCS Ha JIBE YACTH; YUCJI0 OAITIOHOB B KakK-
JI0I1 COOTBETCTBYET HOBBIM 0OhEMaM TPY30BBIX TOMEIIEHUI
(tprom Nedl — 2200 w3, tpiom Ne2 — 2400 m*). B tpromax
YCTaHOBJICHBI JOHOMHUTEIbHbIE POoKKM s mycka CO,,
MPOJIOKEHBI IOTIOJTHUTETbHBIE TPYObL.

CyIHO OCHAIIEHO JOTOJHUTENbHBIM 9JIEKTPOOOOPYI0-
BaHWEM, B YaCTHOCTH, CUCTEMON aBAPUIHOTO OCBEIEeHUSI
BBIXOJIOB U3 TPIOMOB, CUCTEMOI1 YIIPABJICHIS BEHTHUIISIUEH
60pTOBOTO KOhepama, CUTHATU3AINE TIOSBIEHWS BOIbI
B TPIOMaX, CHCTEMON AMCTAHI[MOHHOTO OCTAaHOBA BEHTH-
saTopos TpioMoB 1pu mycke CO,. [lns HOcoBOro Tproma
OT/IEJIGHO TIPEYCMOTPEHBI CHUCTEMBbI YTIPaBIEHUS BEHTH-
JAIUel I aBTOMAaTHYeCKOTO BKJIIOUEHUS PEe3epPBHOTO
BEHTHUJISATOPA B CIydae 0TKa3a OCHOBHOTO, YIIPABJICHUS J10-
MOJIHUTEIBHBIM OCYIITUTEIbHBIM HACOCOM, CUTHAIU3AIIHH
nycka CO, 1 0KapHOii CUTHAIN3ALNY.

Jononuutenbhbie busndeckre Gapbepbl 3aTPYAHSIIOT
HECAHKI[MOHUPOBAHHOE POHUKHOBEHME ITOCTOPOHHUX
JINI] B TPY30BbIe TToMelienusi. Ha cyzine ycTaHOBJICHBI Tak-
JKe TEXHUYECKHE CPe/cTBa OOHAPY/KEHMsI, HAOMIOICHUS 1
TPEBOKHO-BBI3BIBHAS CUTHATH3AIHSI.

[TepeobopymoBaHHbBIil TaKUM 00OpPa3oM TEIJIOXOI T0-
JIYYUT MEKIYHAPOAHOE CBUAETEIBCTBO O MPUTOJHOCTH K
mepeBo3Ke OTPabOTABINETO SIAEPHOTO TOMIHMBaA (cepTrudu-
kat INF-2). Yenosus netictsus mmiensun OAO «Kontepn
ACITOJI-bBantuky MOMOJTHEHBI BO3MOKHOCTBIO TPAHCIIOP-
TUPOBAHUS YITAKOBOK, comepskamux OAT.

B centstope 2009 roma, B paMKax IporpaMMbl peraTpra-
nmn OAT nccnenoBaTebCKUX PEAKTOPOB POCCUIICKOTO TIPO-
M3BOJICTBA, OTPabOTaBIlee TOIIMBO TIOJBCKOTO PEAKTOPA
«EBar, ymakosarnoe B 16 TYK SKODA VPVR/M, koto-
pbie, B CBOIO 0uepellb, Obliin pasMerieHbl B BocbMu 20-GyTo-
BbIX ISO-KoHTeliHepax, GbLI0 GIArOHOMYYHO JOCTABJICHO U3
ITnpiau B Mypmanck poccuiickum cyiHoM kiacca INF-2.
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are shafts for emergency exit
from the cargo space.

The cargo space thus con-
sists of two separate holds. Only
the fore hold (hold No. 1) is de-
signed to contain class INF-2
cargoes as it is the farthest from
the crew accommodation su-
perstructure; this hold was re-
fitted to meet the requirements
of the Spent Fuel Code.

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

The deck of the fore cargo hold is equipped with special
seats that are made flush with the flooring. The fastening of
the cask does not provide for any rope or chain lashing or
tam-buckling so as to minimise the time spent by people in
the hold during the fastening and unfastening of the cargo.
For the purposes of provision of additional shielding for the
crew, the casks containing spent fuel are covered with a spe-
cial composite screen made of a concrete 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 of
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 ISO-containers, was
successfully delivered from the port of Gdynia to Murmansk
by the Russian class INF-2 vessel.
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