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® [lpn BbiBo3e OAT nonb-
CKUX uccnefoBatenbckux pe-
akTopoB B 2009-2010 roaax BnepBble B pamKax nporpam-
mbl RRRFR cneuyuanuctbl CTonKHYNMUcb C HE06X0AUMOCTbIO
MCnonb30BaTb He OAWH, a ABA TMMA TPAHCMOPTHbIX KOH-
TeliHepoB. B ¢BA3M ¢ 3TUM 6b110 NpoBefieHo MacluTabHoe
yCOBepLUEHCTBOBaHME TEXHOJIOrnYeckoro o6opynoBaHua
Aansa 3arpy3ku 0TBC n3 peakTopHbIX XpaHWINULL, B KOHTEM-
Hepbl. Kpome Toro, B xoge noarotoBku K BbiBo3y OAT u3
Monblun 6bina ocyliecTBAeHa JaBHAA MeUTa POCCUIACKNX
MopAKoB — B Poccum noABunocb oteyecTBeHHoe CyAHO
Knacca INF-2.
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[Tonbckme mccmemoBaTenbckie  peakTtopsl  «EBas 1
«Mapmus», pacriono;keHHbIe B TIPATOPOie BapImassl, NCITOh-
30BaJTH B KAUECTBE TOTIJINBA TPU BUJIA TETLTIOBBIIETSTIONINX O0-
POK, IBa 13 KOTOPBIX COMIEPIKAN BBICOKOOOOTATIIEHHBIH yPaH.
It0 TBC tuna BBP-M2 (36% o6oramenmust 1o 2*U) peakro-
pa «EBay, KOTOPBIiT B HACTOsAIIEe BPeMs YiKe BBIBEICH U3 9KC-
wiyaraiuu, u TBC tuna MP (36% u 80% oboramienust) pe-
akTopa «Mapusi», KoTopblii fieficTByeT 10 cux nop. IIpu atom
Bce npeaHazHadeHHoe K BbiBody O T peakropa «EBas uyactb
OAT peaxropa «Mapusi» XpaHUIOCh B YIAJIEHHOM XPaHUJIH-
nite; octasimasics yactb OAT peakropa «Mapust» Bbiziep:k1Ba-
JIach B TIPUPEAKTOPHOM bacceiiHe.

O6a peaxropa u xpanumiie OAT pacrosoxkeHs! Ha Tep-
putopuu rosibckoro Muacturyta atomuoii sueprun (IAE), on-
Hako 3a obparenne ¢ OAT oTBevaeT crenmasbHO CO3TAHHOE
TIPEAITPUSATHE 1O OOPAIIEHNIO ¢ PATHOAKTUBHBIMU OTXOIAMI
(RWMP).

Penierrie 0 BbIBO3E IOJBCKOIO BBICOKOOOOTAICHHO-
ro OST B Poccuio 6but0 nipursito B 2005 romy. Ilocse atoro
noutn 11Th JieT B lompirte, Poccrm n CIIA mma mogrorosu-
TesbHast PaboTa, KOTOpast BKIIOYAJIA, [IPEKIE BCETO, 3aKIII0-
YeHNE MEKIIPABUTEILCTBEHHBIX COMJIAIEHIH, paspaboTKy 1
COIJIACOBAHUE HAIMOHAJBHBIX Pa3PElINTENbHbIX JTOKYMEH-
10B. Cpe/i HUX MOKHO OTMETUTh OOMEH JUIIIOMATHYECKH-
MU HOTaMH U 3aKJIIOUEHUE COOTBETCTBYIOIIETO COTJIAINCHUST
mexy Pecrybmmkoit TToabima u CIITA (11 centsiopst 2009
TO/Ia), a TaKKe MEKIIPABUTEILCTBEHHOE COTJIAIIEHIE MEKILY
Pecrybuikoii TTosbita u Pocewiickoit Mepepartueii 1o BBO3y
O T uccaenoBaTenbekux peaktopos (2 cerrsiops 2009 roga).

Kpome TOTO, OTBETCTBEHHBIM WCIIOJTHHUTEJIEM pa-
60T ¢ TOMLCKON CTOpOHBI — mpeampusitieM RWMP —
ObLT TOANMCAH TeHePAJbHBI KOHTPAKT ¢ aMEepUKAHCKON
Hauunonasnbhoii naboparopueit Aiizaxo (BEA-INL), a tak-
Ke PSIZT COMYTCTBYIONINX IOTOBOPOB U COTJIAIIEHHH € CYy6-
nozapsmurnkamu. B ux uncso o [TAE, poccuiickue Kom-
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®  During the repatriation
of spent fuel from the Polish
research reactors in 2009-2010, for the first time in the
history of the RRRFR programme, specialists encountered
the need to use not one, but two different types of trans-
port casks. In this connection, major upgrades were im-
plemented to the process equipment used to remove the
spent fuel assemblies from the at-reactor storage facili-
ties. Apart from that, during the preparations for export
of spent fuel from Poland, a long-time dream of Russian
seamen was realised at last: Russia finally came to possess
a class INF-2 ship of her own.

The Polish research reactors Eva and Maria, located in a
suburb of Warsaw, were fuelled by three types of assemblies,
two of which contained highly-enriched uranium. These
are the VVR-M2 assemblies (enrichment 36% of 23U used
in the Eva reactor, which is currently already decommis-
sioned, and the MR assemblies (enrichment 36% and 80%)
used in the Maria reactor, which still remains operational
to this day. All the spent fuel for shipment from the Eva
and some spent fuel from the Maria was located in an away-
from-reactor storage facility; with the balance of spent fuel
from the Maria stored in the at-reactor pool.

Both reactors and the spent fuel storage facilities are lo-
cated within the site boundaries of the Polish Institute of
Atomic Energy (IAE), but the management of spent fuel
is the responsibility of a dedicated radwaste management
enterprise (RWMP).

The decision to repatriate the Polish highly-enriched
spent fuel back to Russia was made in 2005. For almost
five years after that, preparations were being made in
Poland, Russia and the United States, consisting prima-
rily of singing inter-governmental agreements, and de-
velopment and approval of national licensing documents.
Of these, noteworthy were the diplomatic notes followed
by an agreement between the Republic of Poland and the
United States (dated 11th September 2009), as well as
the inter-governmental agreement between the Republic
of Poland and the Russian Federation regarding the repa-
triation of spent fuel from the research reactors (dated 2nd
September 2009).

Apart from that, the responsible organisation from the
Polish side - RWMP — signed a general contract with the
American Idaho National Laboratory (BEA-INL), as well
as a number of supporting contracts and subcontracts. The
team of contractors included the IAE, the Russian Federal
Centre for Nuclear and Radiation Safety and R&D
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nanun OIAPB nu HIID «Cocubl», 06¢yKnBaOmui KOH-
teiiieppr SKODA VPVR/M uemcknit nactutyt NRI
(Pxex), momoraBmmii oopMIATh TPAHCIOPTHBIE JIOKY-
MeHTs! Beurepckuit nuctutytT KFKI, Tpancnoprubsie kom-
nanuu «Kontepn ACITOJI-bantuky, CARGOSPED, PKP
CARGO u HekoTOpbIE IpyTHE.

NOATroTOBKA TEXHUYECKOW JOKYMEHTAL MU

[ToMuMO perieHusT TOJUTUYECKUX 1 KOMMEPUYECKHUX BO-
MPOCOB, B PAMKAaX MOATOTOBKH K TpaHcroptiposke O T 66110
MPOBEJIEHO OTPOMHOE KOJTMYECTBO TEXHIYECKUX paboT. OHOi
n3 TepBbIX Oblia opranusosaHa arrecrarust OTBC, npose-
nennag cnermammcramu 11O «Magxy» u HITD «CocHbl».
ArtTecranus Mo3BoJINIA BCECTOPOHHE ITPOAHATM3NPOBATH HO-
Menkiarypy OAT, moaseskarero Bo3Bpary, M BbIACHUTD €0
OCHOBHBIE XapaKTEPHCTUKH, UTO OBLIO HEOOXOMNMO TSI Cep-
TuUKAIU [IEPEBO3KHU, 0OOCHOBAHUS €€ 9KOJIOrMYeCKOl Ge3-
OTMAaCHOCTH, TApaMeTPOB TMOCTEAYIONIeil mepepabOTKI U T.II.
Wrorm arrectaruu u anamm3a HomeHkaatypsl OTBC moxka-
3aJlK1, B 4aCTHOCTH, HEOOXOAMMOCTb UCIIOJIb30BAHUS [IBYX TH-
TOB TPAHCIIOPTHBIX KOHTelHepoB: poccuiickoro TYK-19
(ana OTBC tuma MP) u genickoro SKODA VPVR/M (s
BBP-M2).

Curepyronum atarmoM paboT craiu BbIpabOTKA U COIJia-
coBanme texunueckux ycaosuit mpreMkn OTBC na OI'YII
«ITO «Masik» u paspaboTKa TPaHCIIOPTHO-TEXHOJIOTHYECKOIT
cxeMbl TpaHcriopTupoBkr OAT BILIOTH /10 MOMEHTA BBITPY3KH
B GacceiiH pamoXuMmnIeckoro 3aBosa. ONTHMAaIbHON TpaHc-
HOPTHOI cxeMoii okasasach epeBoska O T aBTOMOOUILHBIM
TPAHCIIOPTOM OT TITOIMIAIKN MHCTUTYTA /10 OJIVKai et sxkemes-
HOZIOPO’KHON CTAHITMHM, TTOTOM 10 JKeJIe3HOH /opore /10 opTa
Inpiam, 3arem MopeM 710 poccuiickoro nmopra MypMmaHcka u,
HaKOHeT], CHOBA TI0 JKEJIe3HOH J0poTe /10 PaIOXIMUYECKOTO
3aBoma [1O «Masxs.

I[Tocsie 3TOr0 POCCUUCKUMHU TIPEAIPUSTHAMU Oblla Hava-
Ta pa3paboTKa JOKyMEHTOB, PErIAMEHTHPYIONINX O€30TIaCHY IO
TpaHCcHopTUPOBKY U tiepepaborky O T, Takux Kak:

— QHAJIN3 PAINAIMOHHBIX PHCKOB;
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Company Sosny, as well as the Rez NRI Institute (Czech
Republic), which maintains the SKODA VPVR/M casks,
the Hungarian KFKI Institute, which helped prepare the
shipping paperwork, the transport companies ASPOL-
Baltic, CARGOSPED, PKP CARGO, and several others.

PREPARATION OF TECHNICAL DOCUMENTATION

Apart from resolution of political and commercial issues,
preparations for spent fuel transport included a large scope
of technical work. One of the first activities organised was
inspection of spent fuel assemblies, performed by special-
ists from Mayak and Research and Development Company
Sosny. The inspection helped fully analyse the complete in-
ventory of spent fuel to be repatriated and identify its key
characteristics, which was essential for certification of the
shipping process, justification of its environmental safety,
parameters of subsequent reprocessing, etc. The results of
spent fuel qualification and inventory-taking demonstrat-
ed, in particular, that it was necessary to use two different
types of transport casks: the Russian TUK-19 (for the MR
spent fuel assemblies) and the Czech SKODA VPVR/M
(for the VVR-M2 assemblies).

The next stage was the preparation and approval of the
technical conditions for acceptance of the spent fuel assem-
blies at Mayak and the development of the transportation
and handling process for spent fuel shipment all the way
through to the unloading into the pool at the radiochemical
facility. Optimum transport arrangement was identified as
delivery of spent fuel by automobile from the Institute site
to the nearest railway station, thence by rail to the sea port
of Gdynia, then by sea to the Russian port of Murmansk,
and finally, again by rail, to the radiochemical facility at
Mayak.

After that, the Russian contractors started the develop-
ment of documents that regulate safe transportation and
reprocessing of spent fuel, such as:

— radiation risks analysis;

— environmental impact evaluation;

MoproTtoBka kKoHTeHepoB TYK-19 n SKODA VPVR/M k 3arpyske OAT / Preparation of TUK-19 and SKODA VPVR/M casks for spent fuel loading
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— OlIEHKA BO3/ICHCTBIST HA OKPY>KAIOIILYIO CPeLy;

— OIleHKa TIOCJIECTBAN U 06OCHOBaHIE MeXaHu3Ma Ipe-
JIOTBPAIIEHNST BO3MOKHBIX UPE3BBIYAIHBIX CHUTYalllil IIpu
TpaHcropTupoBannu 1 epepaborke QAT

— KOMILJIEKC aHTUTEPPOPUCTUIECKUX MEPOIIPUATHI TIPH
nepeBoske OAT 1o Tepprtopnn Pocen;

— 0bocHOBaHe OOIIEro CHUKEHUS PAUAIIMOHHBIX PUCKOB
N T.JL.

Kpome Toro, B Poccun 6buin pa3paboTaHbl CIIEIUATb-
Hble 9KOJIOTMYECKUE MPOTPaMMBI, TIPOBeieHA cepTuguKa-
115t KoHTeliHepoB uist tiepesosk OLT, paspaboran u cora-
COBAH BHEIIHETOPrOBbIA KOHTPAKT HA BBO3 U I1€PepaboOTKy
OAT, nonyuena ymiensust Ha umnopt OAT B Poccuiickyio
Depepanuro.

[Tosbckne Kosern, OCHOBBIBAsICh, B TOM 4YHCJE, W Ha
POCCHIICKUX [OKYMEHTAX 0 OOOCHOBAHUIO (HE30MACHOCTH,
paspaboTayiii JIOKATbHYIO TPAHCIOPTHO-TEXHOJIOTUYECKYIO
CXeMy JIOCTaBKM, pasMeIleHNs 1 3arpy3Kn KOHTeliHepoB
Ha TIomaake peaktopa «Mapus» u B xpanmmiie OAT.
[TpoBenn aHanmm3 GE30MACHOCTH TEXHOJIOTUH OOPAIIEHNST C
OTBC u xonteftnepamn Ha mnomanke IAE. ITogrBepammm
cepTHUKATBI-pa3penienns Ha KOHCTPYKIUH  yTTaKOBOK
n nepesosky TYK-19 m SKODA VPVR/M B Ilombimre.
Pagpaboraiii  aHTUTEPPOPUCTUYECCKME MEPOIPUSITUS 1
Mepsl ¢uzsanmTsl npu nepesoske OTBC mo teppurtopun
[ospmu. OdopmMuin JUEH3UN TTONBLCKOTO PEryINpYIOle-
ro oprana (NAEA) s xommanuii, yyacTBYIOMUX B HOATO-
ToBKe 1 opranusanuu Beioza OST, a Takske obree crpaxo-
BaHUe 1 CTPaXOBaHUe OTBETCTBEHHOCTH 3a sIIEPHBII yiiepo
npu repeBoske OAT o tepputopun Ilosbim 1 BO Bpems
MOPCKOIi TPAHCIIOPTUPOBKIL.

MOJEPHU3ALUA PEAKTOPHbIX TOMELLEHW

ITo mroram aHaamsa GE30MACHOCTH TIOJBLCKUMU CIIEIa-
JictamMu GbLIO TIPUHATO peltienue 3arpyskath OTBC Ttuma
BBP-M2 B xonteiineper SKODA VPVR/M He B ynasnen-
HOM XpaHWJIHIIE, a B 3aye peakTopa «Eas. [/lg atoro mpu-
TIJIOCH, BO-TIEPBBIX, TIPOBECTU 3HAYUTEIHLHYTO MOIEPHU3AIINIO
PeakTOpHOTO 3aja, BO-BTOPBIX, mepeBe3tt Bce OTBC Ttmma
BBP-M2 B npupeakTopHbIii Gacceiit, U3roTOBUB ISl 9TOTO
CIelaJIbHBIN KOHTEeHep.

PaboThl 110 OATOTOBKE TIOMeleHuit peakropa «EBa» K 1ie-
pemeriennio u 3arpy3ke OTBC Brioyamu ciemyrorie Bax-
HbIe MEPOTTPUSTHST:

— YKpeIJIeHHE T10J1a B 3aJIe PEAKTOPa, YTOObI OH MOT BbIIEP-
suBath Bec konTeitnepa SKODA VPVR /M (okoiio 12,5 1),

— MOHTaK KacceTHUT /711 pasmettiernss OTBC B npupeak-
TOpHOM bacceiine;

— TPOEKTUPOBAHKE, M3TOTOBJICHUE U YCTAHOBKY Ha IIOJI
GacceiiHa CIelajIbHOTO YCTPOICTBA, AEMII(UPYIONIETO KOp-
3uny konreitnepa SKODA VPVR/M B cirydae ero aBapuiiHo-
TO TAJICHUST,

— M3TOTOBJICHIE U JINTIEH3UPOBAHNE HOBOTO TPAHCIIOPT-
HOTO KoHTeliHepa st okanbHol mepeBo3kn OTBC tuma
BBP-M2 u3 ynajneHHOro XpaHWJIWIIA B MPUPEAKTOPHBIN
Oaccelin;

— UBTOTOBJIEHHME M MOHTXK HIMOEpa ISl YCTAHOBKH KOH-
teiinepoB SKODA VPVR /M na kpbiniky Oacceiina;

— MOJIEPHU3AIINIO KPaHa B PEaKTOPHOM 3aJ1¢;

— YCTaHOBKY CHCTEMBI TEJIEBU3NOHHOTO MOHUTOPUHTA B
pUPEaKTOpHOM baccelite;

Ne 12011 special edition

TpaHCNOpPTHbIN KOHTEHep AN nokanbHol nepeso3ky OTBC Tuna
BBP-M2 13 yaaneHHoro xpaHunuiia B 6acceiiH peaktopa «EBa»
Transport cask for local transfers of the VVR-M2 spent fuel assemblies from
the away-from-reactor storage facility to the Eva reactor pool

— assessment of consequences and justification of mech-
anism for prevention of potential emergencies during the
transportation and reprocessing of spent fuel;

— counter-terrorist measures during the movement of
spent fuel cargo through Russian territory;

— justification of general radiation risk reduction meas-
ures, etc.

In addition to that, the Russian participants developed
a number of special environmental programmes, performed
certification of the spent fuel transport casks, wrote and se-
cured approval of the foreign trade contract for spent fuel
import and reprocessing, and obtained a licence for import
of spent fuel into the Russian Federation.

The Polish counterparts, using, among other sources,
the Russian-written safety justifications, prepared a lo-
cal transport and handling process for delivery, placement
and loading of the casks at the Maria reactor site and the
spent fuel storage facilities. Safety analysis was performed
of the spent fuel assemblies and casks handling process at
the TAE site. Confirmation of certificate-permits was ob-
tained in Poland for the TUK-19 and SKODA VPVR/M
casks design and transport process. Counter-terrorist and
physical protection measures were developed for spent
fuel assemblies transport through the territory of Poland.
Licences were obtained from the Polish regulatory author-
ity (NAEA) for companies taking part in the preparations
and organisation of spent fuel shipment, as well as general
insurance and insurance for nuclear damage liability for
spent fuel transport through Polish territory and by sea.

UPGRADES TO REACTOR FACILITIES

Resulting from safety analysis, the Polish specialists
concluded that the VVR-M2 spent fuel assemblies would
be loaded into the SKODA VPVR/M casks not in the
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— M3TOTOBJICHUE JIOTIOJTHUTETBHBIX MAHUITYIITOPOB 1 CIIe-
[MATHHBIX MHCTPYMEHTOB IS TUCTAHIIMOHHOTO OOPAIIEHNST C
OTBC;

— YCOBEpIICHCTBOBAaHME JI03UMETPUYECKOl M OXPaHHOM
CTICTEM PeaKTopa.

OTBC Ttuma MP 6110 pertiero 3arpyxats B TYK-19 us
HpupeakTopHoro Oacceiita peaxkropa «Mapusi». D10 TakxKe
HoTPebOBAJI0 COBAAHUS JIONOJHUTEILHOTO 00OPYIOBAHUS 1
MOJICPHM3AITIH 3aIIUTHON KaMephl TIPH PpeakTope /I BCKPBI-
TUS aMILyJI, B KoTopble Oblia yiakoBana yactb OTBC rtuna
MP, xpansmasics B yZiaJleHHOM XPaHUJIHIIIE.

BbL10 OAroTOBJIEHO 060PYI0BaHNUE TIPUPEAKTOPHOMN ropsi-
yeii kamepsbl 17151 BCKpbiTHs amitys ¢ OTBC tuna MP, cripoek-
TUPOBAHA U U3TOTOBJIEHA TEJIEXKKA IS TIePeMeIeHIs] KOHTel-
Hepa TYK-19 no peakropromy 3aiy. [yt ycTaHOBKM KOHTEI-
nepa TYK-19 B 3aj1e cMoHTHpOBaHA CIielMaIbHAs Pama.

Ha mmomazke ITAE Takske mpoITIi NCTIBITAaHUS TEXHOTIOTH-
YECKOI CXEMBI TIEPEBO3KH, 00YUEHVIE 1 aTTECTAITHS TEPCOHATIA.
JLJ1st IepeBO3KN KOHTEIHEPOB 10 TEPPUTOPHN HHCTUTYTa GBI
TIOJITOTOBJIEH BHYTPUOOBEKTOBLIN TpaHcmopt. ObopynoBana
TIJTOMMA/IKA /7T BpeMeHHoro xpanerns 18 mryk 20-(yToBbix
ISO-xonreitnepos.

[Tosmckne crenuamicTsl TakKe 3aKJIIOUYIUIN I0TOBOPHI €
JINTICH3MPOBAHHBIMI KOMITAHIAMHU-TIEPEBO3UNKAMH (QBTOMO-
OUITBHOI 1 JKeJIE3HOIOPOAKHOI ), TTOJTY YU HEOOXOIMMBIE Pa3-
PEIIeHNUsT B HAI3OPHBIX M PEryJIUPYIONX oprafax [losbirim.

NnoAroToBKA MOPCKOI0 MEPEBO3YUKA

B otaenbHbIi GI0K MOATOTOBUTENBHBIX PAOOT MOKHO BbI-
JIEJTUTh TIPOBEIEHHbIE B Poccun MeponpusiTyst 110 nepeobopy-
JIOBaHWIO W CEPTHMUKAIMN OTEIECTBEHHOIO MOPCKOTO Cy/IHA
quist iepesoskn O T. Onu BrIOUanM B ceOst:

— pa3pabOTKy TEXHUYECKOTO 3a/[aHusl Ha CO3IaHUE TIPO-
eKTa 1epeo0OPyI0BaHKsl CyXOrPY3HOTO Cy[Ha ISl TIePEBO3-
kn OAT ¢ cobmmoeHneM Beex MexK/IyHApPOAHbBIX TpeGoBaHUI
K MOPCKUM II€PEBO3KaM TaKOT'O POJIa;

— paspaboTKy IpoeKTa 1mepeobopyA0BaHusd U J00CHA-
IIEHUs Cy[HA B COOTBETCTBUU C TEXHUYECKMM 3aJaHKEM,
COTrJTacOBaHUeE MPoeKTa ¢ POCCUICKMM MOPCKUM PETMCTPOM
CYIOXO/ICTB;

— paboThl Ha cyIoBePdU 110 TIEPe0OOPYA0BAHIIO U JOOCHA-

IIEHWIO CyIHa;

-I s = . - h " 2 r 3 -
3arpyska OTBC B Kop3uHy peaktopa SKODA VPVR/M B 6acceiiHe
peakTopa «EBa»

Spent fuel assembly loading into the SKODA VPVR/M cask basket in Eva
reactor pool

BE30MACHOCTb ALEPHbBIX TEXHONOMM 1 OKPYXXAIOLLEV CPE[bI
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away-from-reactor storage facility, but inside the Eva reac-
tor hall. In order to enable that, firstly, significant modifi-
cations to the reactor hall were required, and secondly, all
VVR-M2 spent fuel assemblies had to be moved to the at-
reactor pool, using a specifically-made cask.

The preparations at the Eva reactor facility for spent
fuel assemblies transfers and loading included the following
major upgrades:

— reinforcement of the floor in the reactor hall so it
could support the weight of the SKODA VPVR/M cask
(approximately 12.5 tonnes);

— installation of holders to accommodate the spent fuel
assemblies in the at-reactor pool;

— design, fabrication and installation on the pool floor of
a special device that would limit the impact on the SKODA
VPVR/M cask basket should it be dropped accidentally;

— fabrication and licensing of a new transport cask for lo-
cal transfers of the VVR-M2 spent fuel assemblies from the
away-from-reactor storage facility to the at-reactor pool;

— fabrication and installation of a gate for installation of
the SKODA VPVR/M casks upon the pool lid;

— upgrade of the crane in the reactor hall;

— installation of a televised monitoring system in the at-
reactor pool;

— fabrication of additional manipulators and special
tooling for remote handling of the spent fuel assemblies;

— improvements to the exposure dose monitoring and
security systems in place at the reactor.

The decision was made to load the MR spent fuel assem-
blies into the TUK-19 cask from the Maria at-reactor pool.
This also required the creation of additional equipment and
upgrades to the shielded cell at the reactor intended for
opening of the ampoules that some of the MR spent fuel as-
semblies at the away-from-reactor storage facility had been
packaged into.

Equipment in the at-reactor hot cell was prepared for
opening up of the ampoules containing spent MR fuel assem-
blies; a trolley was designed and made for movements of the
TUK-19 cask around the reactor hall. For installation of the
TUK-19 cask, a special frame was mounted in the reactor hall.

On the TAE site, testing was also performed of the han-
dling arrangements, as well as personnel training and quali-
fication. For casks movement around the Institute’s site, an
on-site transport vehicle was prepared. A temporary stor-
age location was organised for 18 20-foot ISO-containers.

Polish specialists also entered into agreements with li-
censed transport operators (automobile and rail), and se-
cured the necessary permits from the supervisory and regu-
latory authorities of Poland.

PREPARATIONS FOR SEA TRANSPORT

A separate set of activities included the preparations
performed in Russia to re-equip and certify a domestic sea
ship for spent fuel transport. These included the following:

— development of a technical specification for develop-
ment of a design package for re-fitting a dry cargo ship for
spent fuel transport, with observation of all international
requirements to sea transports of this type;

— development of a design package for dry cargo ship re-
fitting in accordance with the technical specification, and

Ne 12011 cneysbinyck
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Itanbl TpaHcnopTuposku OAT / Various stages of spent fuel transport

— JIMIIEH3UPOBAHNE Cy/IHA C TOIydYeHNeM MeKITyHapOIHO-
ro INF-ceprudukara, oOydenue KOMaH/ibl, MOJIy4eHUe BHY-
TPUPOCCUHCKIX Pa3PeNTUTEeIBHBIX JOKYMEHTOB.

OPTAHU3ALA BbIBO3A OTBC

Ha momaznke TAE 6biin moArotosieHsl K BbiBosy 320
OTBC tuna MP u 1204 OTBC tuna BBP-M2. B o6mieii
CJIOJKHOCTH OHM COIEPKAIM TIOUTH 455 KI' BBICOKOOOOTAIIEH-
HOT'O ypaHa.

Ynaxoska OTBC B KoHTeITHEPHI TIPOBO/IMIACH MOJIBCKIUMU
CTIEIMATICTAMHY, aTTECTOBAHHBIMU YEIIICKUME M POCCHIICKU-
MU BJIazieJiblaMu KOHTelHepoB. Pabotsl 110 3arpyske OTBC
B KOHTEHHEPHI, 0OPAIIEHNIO ¢ 3aTPYKEHHBIMU KOHTETHEpaM,
TaKsKe TPOBOTUIINCH MO/T KOHTPOJIEM X B iesiblieB. Bee moz-
TOTOBUTEJIbHBIE PAOOTHI OBLIIN YCIIEITHO 3aBEPIIEHBI K CePe/Iy-
He centaOps 2009 roza.

[loctaBka B Ilosbiry MOPOKHUX KOHTEHHEPOB CTaa OT-
JIeJTHON 1 HETIPOCTOM OPTaHU3aIMOHHON 33/1a9€ii, TOCKOJIbKY
3arpysKy TOILUIMBA peakTopa «Mapusi» MOKHO ObLIO OCYIIeCT-
BJISATH TOJIBKO B TIEPHOJL €T0 TJIAHOBBIX OCTAHOBOK (HE3HAYU-
TeJIbHOE BpeMs), a MapK KOHTEHHePOB 1711 TornBa tuna MP
ObLI HEOOXOAMM TAKsKe IS UCIoIb30Banys B Poccun. [l pe-
ImeHst IIpoGJIeMBbI ObLIa TOCTPOEHA JIOTHCTHYECKast cxeMa 000-
pora KoHTeliHepoB, KoTopast obecrieuria BbiBo3 OTBC B Ha-
MeYEeHHbIE CPOKH. B cOOTBETCTBUY C Hell, TOPOKHUE KOHTElTHe-
PbI I0CTABJISINCE B TT0JBIIY JIM60 JKeIE3HOMOPOKHBIM TPAHC-
MOPTOM TPAH3UTOM Yepe3 TEPPUTOPHIO YKPAHHBI, JTNOO camo-
JieToM aBrakoMIaHum «Bosra-/[Herp» — HemmocpecTBEeHHO 13
aspornopra «KosbioBo» (6mmkaiiniero k 11O «Masik» ) B aspo-
nopt Baprmassr (Gmikaiimmii k TAE).

Jlna BBIBO3a Beero sammanuposannoro oobema OST mo-
TpebOBAJIOCH 1IsATh pelicos. [TepBbiii u3 Hux craproBast 12 cen-
T6ps 2009 roza, nasee, yxe B 2010 rogy nocaenosany eme ve-
ThIpe. Bee onm GbLI BBITIOTHEHBI 063 3aMUHOK 1 3aMeJaHnil; B
Tpoliecce TPAHCTIOPTUPOBOK MOJIBCKUE U POCCUICKUE CIIeIN-
AJIMCTHI OCYIIECTBIISININ 24-4aCOBOI MOHUTOPUHT TIepe/BIKe-
HUS IPy3a.

skk

Boisoz OAT us [osblim cTaj ofHUM U3 HanboJiee TeXHU-
YECKH CJIOKHBIX, a TT0 MacITabam BBIBE3EHHOTO TOILIHBA — Ca-
MBIM KPYITHBIM 1TpoekToM B pamkax nporpaMmmbl RRRFR. Ero
peam3aIyst OKa3arach BOSMOKHOM JITITH GIaroiapst yuacTHIO
JIPY’KHONM KOMAaH/IBI TPO(eCCHOHATBHBIX OPTaHU3aIi, BITO-
JKUBIINX B TIPOEKT BECH OTIBIT, HAKOTIJIEHHBII B XOJI€ BBITIOJIHE-
1 npeasiy X BeiBo3oB OAT B Pocenio.
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acceptance of the design package by the Russian Registrar
of Shipping;

— actual shipyard activities to re-fit the ship;

— ship licensing, including obtaining an international
INF-certificate; ship crew training; obtaining internal
Russian permits and licences.

ORGANISATION OF SPENT FUEL ASSEMBLIES SHIPMENT

On the TAE site, 320 MR and 1,204 VVR-M2 spent fuel
assemblies were prepared for shipment. In total, they con-
tained nearly 455 kg of highly-enriched uranium.

Packaging of spent fuel assemblies into casks was per-
formed by Polish specialists qualified by Czech and Russian
cask owners. Spent fuel assemblies loading into casks and
handling of loaded casks was also performed under the su-
pervision of cask owners. All preparations were successfully
completed by mid-September 2009.

Delivery of empty casks to Poland became a separate
and complex organisational effort, as loading of Maria fuel
was only possible during its shut-down periods (of insig-
nificant durations), and the fleet of casks for MR fuel was
also needed to be used for fuel transports in Russia. In
order to resolve this problem, a logistics scheme of casks
turnover was organised so as to support the removal of
spent fuel assemblies within scheduled time. In accord-
ance with the scheme, empty casks were delivered to
Poland either by rail via Ukraine, or by plane operated
by the Volga-Dnepr air carrier directly from the Koltsovo
airport (closest to Mayak) to the Warsaw airport (closest
to the TAE).

It took five trips to transport the complete inventory for
spent fuel intended for repatriation. The first trip started
on the 12th September 2009, with four more trips following
in 2010. All trips were completed smoothly and hitchlessly;
while en route, both Polish and Russian specialists ensured
round-the-clock monitoring of the cargo movement.

sokk

Repatriation of spent fuel from Poland became one of
the most technically complex and largest — in terms of
amount of fuel removed — projects under the RRRFR pro-
gramme. It only became possible thanks to the joint efforts
of a number of highly professional partner companies who
had teamed up to combine their experience from previ-
ous spent fuel transports to Russia for the success of this
project.
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