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CERTIFICATION IN RUSSIA AND OPERATIONAL EXPERIENCE
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m  KonteitHep SKODA VPVR/M sBnsetca ynakoBKoil TUna
B(U), nuuensmpoBaHHoii B Yewwckoii Pecnybnuke ana xpa-
HeHUA U TPAHCNOPTMPOBaHUA 0TpaboTaBLUIero AAEPHOro To-
NIvBa UCCNefoBaTeNbCkUX PeakTopoB POCCMICKOTO Npouc-
XOXKAeHUA. ITo nepBblii 3apy6exHblil KOHTeliHep, cepTudu-
LIMPOBaHHbIN A1 MHOTOKPaTHOrO MCMoJib30BaHuA B Poccuii-
ckoii Depepaumm nocne npoBeAeHNA He06XoAUMbIX 060CHO-
BaHuin 6e30MacHOCTY KOHCTPYKLIMU, SKCTUTyaTaLUOHHbIX UC-
NbITaHUin U NOJATOTOBKU POCCUIACKOro nepepabaTbiBaloLLero
3aBofja K 06paLLeHII0 C HOBbIM TUMOM KOHTEIHEPOB.

B camom nauane peanmmsanuu nporpammbl RRRFR B
pacropstKeHUN UMEJTUCh TOJIBKO POCCUICKUE KOHTEHHEPI
TYK-19 BMECTUMOCTBIO 10 YEThIPEX OTPAGOTABIIIX TETLIO-
soizesstomux c6opok (OTBC). TepeBoska TYK-19 ocy-
IIECTBJISATIACH JKeJIe3HOZOPOKHBIM TPAHCTIOPTOM B BarOHAX-
koHTeitnepax TK-5.

Jlist TpaHCTOPTUPOBAHMS GOJBITIX KOJUUECTB TOTLIH-
Ba, XPAHAIIETOCS HA MHOTHX MCCJIEIOBATEIBCKUX PEaKTOP-
HBIX YCTAaHOBKAX POCCHICKOTO MPOUCXOKIEHS, TOTpebo-
BaJIOCh MCIOJIH30BATh HOBBIH YIAKOBOYHBIN KOMILIEKT T10-
BBIIIEHHONH BMECTUMOCTH. ITO TIO3BOJIIIO Obl CIEJIATH PO~
rpammy GoJiee THOKO# 1 9(hHEKTUBHOI.

MATATS u MunuctepctBom suepreturn CIITA 6b110
peIieHo M3TOTOBUTH CEPUI0 TPAHCIIOPTHBIX YMAKOBOUHBIX
koMmiiekToB (TYK) SKODA VPVR/M denickoii KkoH-
CTPYKIIMH, Pa3pabOTaHHbIX IS XPAHEHWS U TEPEBO3KH
OAT wuccnenoBaTeTbCKUX PEAKTOPOB B YHU(DUIIMPOBAH-
upix 20-dyroBeix [SO-konteitnepax. [lectHammars TYK
SKODA VPVR/M 6bLiu U3roTOBJIEHBI Ha YELICKOM 3aBO-
ne SKODA JS as. u ceprucurimpoBansl cHavara B Yexw, a
notoM U B Poccun, 4To TIO3BOJINIIO CYTIECTBEHHO YCKOPHUTh
TeMIIbI BBIIOJIHEHUS paboT 110 mporpamMMe RRRFR u cau-
3UTH CTOUMOCTD €€ TPAHCIOPTHON COCTAaBJISAIONIEH.

ONMUCAHUE TYK

Konreitnep SKODA VPVR/M wumeer yHUKaJIbHYIO
KOHCTPYKIIHUIO, O3BOJISIONIYIO 3arPysKaTh €ro CHU3Y, a pas-
TPy’KaTh CBEpXY, /IS Yero KOHTEITHep MMeeT CHCTeMY W3
JIBYX BEPXHUX U /[BYX HIJKHUX KPbITIEK.
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® The SKODA VPVR/M cask is a type B(U) package li-
censed in the Czech Republic for applications in storage
and transportation of spent nuclear fuel of Russian-origin
research reactors. It is the first foreign-made cask that
has been certified for multiple uses in the Russian Fed-
eration after completion of the required safety justifica-
tions for its design, operational tests and preparation of
the Russian reprocessing facility for handling of this new
type of casks.

At the very beginning of implementation of the RRRFR
programme, the programme only had available to it the
Russian TUK-19 casks, accommodating up to four spent
fuel assemblies (SFAs). The TUK-19s were transported by
rail, placed inside the TK-5 rail wagons.

However, in order to transport large amounts of spent
fuel that was stored at numerous research reactor installa-
tions of Russian origin, a new, increased-capacity overpack
was needed. This would make the implementation of the
programme more efficient and flexible.

The TAEA and the United States Department of Energy
made the decision to fabricate a series of Czech-design
SKODA VPVR/M transport overpacks, developed specifi-
cally for spent fuel storage and transport inside the stand-
ard twenty-foot ISO-containers. Sixteen such SKODA
VPVR/M overpacks were produced at the Czech SKODA
JS as. plant and subsequently certified first in the Czech
Republic and then in Russia, which helped vastly advance
the rate of performance of the RRRFR programme and re-
duce its associated transport costs.

OVERPACK DESCRIPTION

The SKODA VPVR/M cask is of a unique construction
that allows it to be loaded from below and unloaded from
the top, to enable which the cask has a lidding system con-
sisting of two top and two bottom lids.

The cask body is made of cast iron. Towards the top and
bottom the body is narrowed, minimising its weight and
preventing excess of the lifting capacity of the bridge cranes
that are usually available at the majority of the reactor in-
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Kopmyc KoHTeliHepa N3TOTOBJIEH 13 YyryHa. B BepxHei
1 HIDKHEH 4acTH KOPIIyC CYKaeTcs — 3TO TO03BOJIIET MU-
HUMI3HPOBATH 00Nl BeC, YTOOBI HE MPEBBICUTH IIPe/e-
JIbI TPY30IIOJ/bEMHOCTHU MOCTOBBIX KPaHOB, UMEIOIINXCA Ha
6OJHJH_H/IHCTB6 PEAKTOPHBIX YCTAaHOBOK. BHyTpeHHI/Ie CTeH-
KM KOHTelTHepa NMeIOT aTIOMUHIEeBO€e TTOKPBITHE, HAaHEeCeH-
HOE CIoco6OM TOPSIYEro PaclblIeHus. YCTaHABINBAEMbI
B KOHTE}Hep MTATHBIH YeX0 U3TOTOBJIEH U3 JIUCTOB OOP-
cofep:kamieil cramu n umeeT 36 d4eek I pa3MeIICHUs
OTBC. llenTtpaspHas 1oiBeCKa, TPOXOAIIAs 110 IEHTPY
qyexiia, UCHOJb3YETCA IJid €0 Mo/beMa UJIn OIlyCKaHUWA.

IIJIF[ O6eCHe‘—IEHI/IH TepMETUYHOCTU NCITOJIb3YIOT-
csl crelaibible Metammyeckue npokiaanku Helicoflex.
BHYTpeHH:SI 110J10CTh KOHTEHHEPA 3aIlOJIHSETCS TeJNeM.
[Tpu mepeBo3Ke MOPOKHUX KOHTEHHEPOB METAJINYecKue
IIPOKJIAJIKN 3aMEHSIOTCSI 3JIACTOMEPHBIMU  YIIJIOTHUTEJb-
HBIMU KOJIbI[AML.

UCNbITAHWA KOHTEAHEPA N

BCMOMOTATENIbHOTO 060PYA0BAHUA

B mportecce u3rotoBsienus, MOArOTOBKM K 9KCILIyaTa-
uu u ceprudurannn TYK SKODA VPVR/M 65110 Bbl-
MOJIHEHO He TOJIbKO pacueTHoe 0O0CcHOBaHME OHe30TacHo-
CTU KOHCTPYKIIUU, HO TaKyKe MPOBEIEHBI HKCILTyaTaIllOH-
HBIE WCIBITAHUS U MOATOTOBKA POCCHHCKOTO Tiepepabarhi-
BAIOIIETO 3aBO/Ia K 0OPAIIEHIIO ¢ HOBBIM TUIIOM KOHTEHHe-
POB, B TOM YHCJIE:

— UCIIbITaHu IepBOro ombiTHOro o6pasia TYK SKODA
VPVR/M Ha 3aB0ojie-U3roToBUTEIE;

— JIEMOHCTPAI[MOHHbIE UCIIBITAHKS B yenickom Mucru-
TyTe S/IePHbIX UCCIeloBaHuil B ropose Pxexe;

— npolOHast JKeJEe3HOAOPOKHAS IEPEBO3KA ITOPOKHUX
konteiinepos Ha DTYII «I1O «Masik» 1 0TpaboTKa TeXHO-
Jioruu 00paleHust ¢ KOHTeHepOM.

Kaxzplil pa3 B X07ie UCIBITAHUI, IIPOBOAUMBIX B IIPU-
CYTCTBUU MEKIYHAPOIHBIX IKCIIEPTOB, IIPUHUMATNCH pe-
meHnst 06 yCOBEPIIEHCTBOBAHUK 000PYIOBAHUS ¥ TEXHO-
noruii g obpaenus ¢ TYK SKODA VPVR /M.

Hamnpumep, BecbMa 3KECTKIME OKa3aJHCh YCJIOBUS JKe-
JIE3HOZIOPOKHOI TrepeBo3ku u3  Yerckoit  Pecrybankn
Ha DOIVYIT «I1O «Masik». B pesysbrare mepeBo3ku ObLIO
BBISIBIEHO OCJa0JIeHNe TaJpernoB B CHCTEME pacKperiie-
nust TYK SKODA VPVR/M B ISO-konTeitnepe, BbI3BaB-

TpaHcnopTHbIN ynakoBoyHbIl komnnekT SKODA VPVR/M
SKODA VPVR/M overpack

stallations. The cask inner walls are plated with aluminium,
which is applied using the hot spraying technology. The
standard basket that is placed inside the cask cavity is made
of plates of boron-containing steel and provides 36 cells for
placement of spent fuel assemblies. The central suspension
that passes through the entire centreline of the basket is
used for lifting and handling purposes.

Leaktight containment is provided by the metallic
Helicoflex seals. The inner cavity of the cask is backfilled
with helium. During transport of empty casks, the metallic
seals are replaced with elastomeric O-rings.

TESTING OF THE CASK AND ITS ASSOCIATED EQUIPMENT

During fabrication, preparations for operation and
certification of the SKODA VPVR/M overpack, not only
calculations were performed to justify its safety, but also
operational tests were carried out, as well as a number of
preparations on the Russian reprocessing facility to enable
it to handle this new type of overpack. These included:

— testing of the SKODA VPVR /M overpack prototype
at the manufacturer site;

— demonstration tests at the Rez Nuclear Research
Institute (in the Czech Republic);

— trail rail transport of empty casks to Mayak and cask
handling tests.

Every time during the tests, which were witnessed by
international experts, certain decisions had to be made to

MEPEBO3KW CUCTONb30BAHUEM TYK SKODAVPVR/M/ TRANSPORTS USING THE SKODA VPVR/M OVERPACK

CrpaHa Peaktop Tun OTBC [laTta nepeBo3Ku Homep ceptndukara
Country Reactor Fuel assembly type Transport dates Ha nepeBO3KY
Transport certificate reference
Yexusa / Czech Republic LVR-15 NPT-2M, 5K-10/ IRT-2M, EK-10 | Oekabpb 2007 / December 2007 | RUS/3065/B(U)F-96T-1
Bonrapus / Bulgaria WPT-2000/IRT-2000 | C-36,2K-10/ S-36, EK-10 Wionb 2008 / July 2008 RUS/3065/B(U)F-96T(Rev.1)
Benrpua / Hungary BRR BBP-M, BBP-M2, 5K-10 OkTa6pb 2008 RUS/3065/B(U)F-96T(Rev.2)
VVR-M, VVR-M_2, EK-10 October 2008
YkpawvHa / Ukraine BBP-M / VVR-M BBP-M2, BBP-M5, BBP-M7 Main 2010 RUS/3065/B(U)F-96T(Rev.3)
VWVR-M2, VVR-M5, VVR-M7 May 2010
Monbiua / Poland «EBa» BBP-M2 CeHTs6pb 2009 - ceHTAGPDL RUS/3065/B(U)F-96T(Rev.4)
Ewa VVR-M2 2010 (2 peiica) / September
2009 - September 2010 (2 trips)
Benopyccus / Belarus «Mamunp»-630[1 «Mamunp»-6304, UPT-M OkTA6pb 2010 RUS/3130/B(U)F-96T,
Pamir-630D Pamir-630D, IRT-M October 2010 RUS/3131/B(U)F-96T
Cepbusn / Serbia RA TBP-C/ TVR-S Hos6pb - gekabpb 2010 RUS/3113/B(U)F-96T
November - December 2010

Ne 12011 special edition NUCLEAR & ENVIRONMENTAL SAFETY

37



MPUBOPbI U ObOPY10BAHUE

nree n3Hoc 1and. [locse Tmaress-
HOW TIPOBEPKHU, IPOBEJCHHOU Bce-
MU 3aWHTEPEeCOBAaHHBIMU CTOPOHA-
MU, BKJIOYasl PeTyJINpYyION[ie opra-
Hbl, ObLJI BBIIYILEH OTYET O KOPPEK-
TUPYIOIIUX AEUCTBUSX, B KOTOPOM
OblJIa IpejiCTaBIeHa 10APOOHASA H-
(opmanna 1 maHBl peKOMeHAINN
10 MOAM(UKAIIUYA KOHCTPYKITNU CU-
CTeMBbI PACKpPEIJICHUS M TOCJeLy-
IOIIUM  DKCILTYaTAllMOHHBIM HCIIbI-
tanusiM. Bce pekomenmanuu, mpe-
CTaBJIEHHBIE B OTYETE, OBLIN BBITIOJ-
HEHBI, & UCIIBITAHUS TIPOBEIEHBI CBO-
€BPEMEHHO.

[l obpamenns ¢ TYK SKODA
VPVR/M u ISO-kouTeitHEpaMU HA
DIVII «ITO «Masik» 610 paspa-
60TaHO W M3TOTOBJEHO 000PYI0-
BaHWe [T TIPUEMKU ¥ BBITPY3KU
ISO-konTefinepos, B TOM 4mcie Ha-
GOp IOJCTABOK, HEPEXOJHUKOB, 3a-
XBATOB ¥ IITAHT JIJIsT OOPAIIEHNUST ¢ dJIEMEHTAMI KOHTeHHe-
pa u OTBC. IIpoBenena MopepHU3AIS JKEJIE3HOTOPOK-
HOTO BaroH-KoHTelHepa s mepemenienus TY K SKODA
VPVR/M 1o tepputopuu npeanpusatugd. MocToBo# kpan
OB JI0OOCHAIIEH YaCTOTHBIMU PETYJIATOPAMU U ITYJIBTOM
JICTAHIIMOHHOTO yIpaBJjeHust. PaspaboTaHbl HHCTPYKITMN
no skcrryararun TY K u nposeneHo o6yueHue epcoHaria.

B xoze ucnbitaHuil 060PYMOBaHNST W TEXHOJOTUU Ha
DIVII «ITO «Masgk» ObLIM IPOBEPEHbI BCE OIEPALUK C
ucrnosbzoBanreM nopoxkaero TYK SKODA VPVR/M.
OTpaboTKa MPOIIIa YCIENHO, B TOCTATOYHON Mepe ObLIH
npezcrasiaenbl 1 pabora nepconana OTYIT «ITO «Masgk»,
7 caM TeXHOJOTHYeCKWil mporiecc. VIcpITaHUS TTPOBOIH-
JICH 110/1 HaGJTIOIeHUEM KOMUCCHH € y4aCTUEM HPEICTaBy-
teneit Poctexnanzopa.

CEPTUOUKALNA KOHTEAHEPA

TYK SKODA VPVR/M crauana 6b11 ceprudunupo-
Ban B Yenickoit Pecrry6mmke. B 2005 romy Obu1 mosyden
ceprucdukat Ha TpancmoprtupoBanue n xpanenne OTBC
poccuiickoro Tmpoucxoxkaenns B kourtelinepe SKODA
VPVR/M ¢ MexayHapOIHBIM HICHTU(PUKAINOHHBIM KO-
nom CZ/048/B(U)F-96 (Rev. 1).

Wcrnionb3oBanue MHOCTPAHHBIX KOHTEITHEPOB JIJIsI Iiepe-
Boskn O T He sBsIETCST 0OBIUHOI TPAKTUKOMN 1151 Poccum.
[TpaBusia 6e301MaCHOCTH M aAMUHHCTPATUBHBIE MPOIEIY-
poi ceprudukanun B Poccuiickoit Degepaiiin B HEKOTO-
PBIX acrekTax OTJMYaTCs OT 3apybexHbix. Iloatomy K
paboram 1o ceprudukanun korcTpykinnn TYK SKODA
VPVR/M noaxomuau ¢ 0coboii TIATEIbHOCTHIO.

PaGoTbl mpoBoamnch B [Be cTaauu. Ha mepBom atare
POCCUHCKUME SKCTepTaMi ObITa M3ydeHa JTOKYMEHTAITHS,
VICTIOTb30BaHHAS TIPU TOJIYYEHUHN YETICKOTO cepThudmKa-
Ta. BbUIO c1es1atHo 3aK/04eHne 0 TOM, YTO HeOOXOAUMO J10-
HOJHUTENbHOE 00OCHOBaHUE 0E30IIACHOCTU KOHCTPYKIUU
TYK SKODA VPVR/M pig yioBjietBopenst TpeboBaHuii
POCCUNCKUX HOPMATUBHBIX IOKYMEHTOB — B YaCTHOCTH, JI0-
TMOJTHUTEIBHDI aHAIN3 KOHCTPYKIIUH /IS TTO/ITBEPIK/ICHNUS
ee TIPOYHOCTHU B YCJIOBUSIX aBAPUU TIPU HU3KKUX TeMIIepaTy-

BE30MACHOCTb ALEPHbBIX TEXHONOMAN 1 OKPYXXAIOLLEV CPEbI
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OTpaGoTKa onepaLmy onyckaHya yexna ¢ HUXKHeN
Kpbiwkon / Training exercise lowing the basket with
the bottom lid attached

Yexon BbIHMMAIOT 13 KOHTeHepa
Basket being taken out of the cask

improve the equipment design and SKODA VPVR/M
overpack handling processes.

For example, the conditions of rail transport from the
Czech Republic to Mayak turned out to be very harsh. As a
result of the test transport, loosening of the securing buck-
les in the SKODA VPVR/M overpack attachment system
inside the ISO-container was identified, which had caused
the trunnions to experience wear. After a detailed check,
which involved representatives of all stakeholders, includ-
ing regulators, a corrective action report was produced,
presenting detailed information and providing recommen-
dations as for modifications to be made to the attachment
system and re-testing to be performed. All recommenda-
tions put forward in the report were heeded and the re-tests
completed on time.

In order to secure the possibility of SKODA VPVR/M
overpack and ISO-containers handling at Mayak, special
equipment was designed and manufactured to assist with
the receipt and unloading of the ISO-containers, including
a set of supports, adapters, grippers and poles for handling
of the cask components and the SFAs. Upgrades were im-
plemented to the rail vehicle that is to be used for SKODA
VPVR/M overpack transfers within the Mayak site. The
bridge crane was re-fitted to include frequency controllers
and a remote control station. Procedures for handling of the
overpack were produced and personnel training performed.

During the testing of equipment and technology at the
Mayak site, all operations were completed with the empty
SKODA VPVR/M overpack. The exercise was a success,
providing sufficient demonstration of both the work by
Mayak personnel and of the technological process itself.
The tests were supervised by a commission, which included
members from Rostekhnadzor, the Russian regulatory au-
thority.

CASK CERTIFICATION

The SKODA VPVR/M overpack was originally certi-
fied in the Czech Republic. In 2005, a certificate allowing
transportation and storage of Russian-origin SFAs in the
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pax okpysKarolieii cpebl (10
-40°C).

Ha Bropom arame poc-
CUIICKME 3DKCIIEPTHBIE Opra-
HU3aI[M  TIPOBEJIM  TTOJTHBIN
KOMIITTEKC ~ Beph(pIKAINOH-
HBIX PACYETOB 110 0GOCHOBA-
HUTO PAJIUAIINOHHON U sifiep-
HOI 6€e30MacHOCTH, TMPOYHO-
CTH U TEIJIOBBIX PEKUMOB
U TMOJTOTOBUJIM JIOKYMEHTA-
110, HEOOXOAUMYIO TSt Jie-
MOHCTPAIUU TOTO, YTO KOH-
crpyknus  TYK SKODA
VPVR/M otrBeuaer tpeboBa-
HUSIM MEX/YHAPOIHBIX CTaH-
naptoB TS-R-1 u poccuiicknx
npasust HIT-053-04 npu HOp-
MaJIbHBIX YCJIOBUSIX ME€PEBO3-
KV 1 BO3MOKHBIX aBapUITHBIX
CUTYaIUsIX.

Tak  kak  KoHTeiHep

HanmeHoBaHue napameTpa
Parameter

Macca, T/ Mass, tonnes

Tvin TPaHCNOPTHOTO YNaKOBOYHOro KOMMJIEKTa
Transport overpack

TYK-19/ TUK-19 SKODA VPVR/M

4,7 10,7

Bmectumoctb (OTBC tmina UPT)
Capacity (IRT type SFAs)

4 36

Matepuan kopnyca

Koppo3noHHoCTOMKasA CTanb Cranb (nuTbe)

Container material ayCTeHWUTHOrO Knacca Steel (casting)
Austenitic corrosion-resistant
steel
Matepuvan gemndepa LllecTb onop-amopTr3aTOpOB 1 [lpeBecnHa
Damper material [1Ba aMOPTU3UPYIOLLNX KONbLa Wood

Six shock-absorber mounts and
two shock-absorber rings

MaTtepuan yexna
Canister’s material

Koppo3noHHocTOoMKasA cTanb
ayCTeHWTHOrO Knacca
Austenitic corrosion-resistant steel

BbopuvpoBaHHas cTasnb
Borated steel

Cpepa BHyTpU TYK
Inner environment

Bozayx nnu nHepTHbIN ras
Airorinert gas

WNHepTHbIN ra3
Inert gas

Cnctema repmetmsaymm
Sealing system

dnacTomepHble NPOoKNaaKu
Elastomeric sealing

MeTannmueckrie NpoKnagku
Helicoflex
Metal sealing

SKODA VPVR/M wne mpo-

XO/IUJI PEATTbHBIX UCTBITAHUH B YCJIOBUIX BO3MOKHOI aBa-
puiiHOll cuTyaruu (majfieHue ¢ BBICOTBI 9 M, MCHBITAaHUA
Ha Pa3pbIB U MOXKAp, MOTPYKEHUE IO/ BOMY), IKCIEPTHI
DOIVIT «POAI-BHUNOD» 1010HUTEIBHO BBIIIOJIHN-
JIM QHAJTU3 CUTYAIINH ¢ TIa/leHneM KOHTelHepa ¢ BbICOThI 12
M. PacueTsl oKaszamiu, 4To KOHCTPYKITHST KOHTeHepa nMe-
€T IOCTATOYHBIH 3aIac MPOYHOCTH TIPU IMHAMUYECKIX Ha-
rpyskax, u uro TYK SKODA VPVR /M otrBeuaer TpeboBa-
HUSM POCCUNCKUX JJOKYMEHTOB K YIIAaKOBKE, UCTIOTh3yEeMOi

TSt TPAHCTIOPTHPOBAHUS AETISAIIIXCS MaTEPUAJIOB.

Poccuiicknii ceprudukar Ha KOHCTPYKITUIO YIAKOBKU
SKODA VPVR/M NeRUS/3065/B(U)F-96 6oL yTBEpK-
nen 23 sasaps 2006 roga.

'::‘ ‘ i . V;.. L' Y, & .é- I;.{
HoBbiln TpaHcnopTHbIN Yexon ana TYK SKODA VPVR/M
New transfer basket for the SKODA VPVR/M overpack
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SKODA VPVR/M cask was issued under the international
identification code CZ /048 /B(U)F-96 (Rev. 1).

Utilisation of foreign-made casks for spent fuel trans-
port is not a standard practice in Russia. The safety regu-
lations and administrative certification procedures in the
Russian Federation are in some of their aspects different
from similar foreign documents. Hence, the certification
process of the SKODA VPVR/M overpack required par-
ticularly close attention.

The work was divided into two phases. During the first
phase the Russian experts reviewed the documentation that
had been used for the Czech certification process. It was
concluded that additional safety justifications were needed
for the SKODA VPVR/M overpack design to ensure that
itisin line with the requirements of the Russian regulations
— in particular, additional structural analysis was needed
to justify that the construction will be sufficiently strong
when subjected to an accident in low ambient temperatures
(down to -40°C).

During the second phase, the Russian experts carried out
a complete set of verification calculations to confirm validity
of nuclear and radiation safety analyses, as well as structural
and thermal calculations, and produced the necessary docu-
mentation to demonstrate that the design of the SKODA
VPVR/M overpack satisfies the requirements of the inter-
national TS-R-1 standard and the Russian NP-053-04 code
in normal conditions of transport and credible accidents.

As the SKODA VPVR/M cask had not been subject-
ed to physical tests simulating a potential accident (drop
from 9 metres, tensile strength test, fire engulfment test
and water submersion), experts of the Research Institute
of Experimental Physics (VNIIEF) also performed ad-
ditional analysis of the cask 12 metres drop scenario. The
calculations demonstrated that the cask possesses suffi-
cient strength margin under such dynamic loads and that
the SKODA VPVR/M overpack meets the requirements of
Russian regulations to packages used for transportation of
fissionable materials.
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ONbIT NCMOJIb30BAHUA a

WMOAUOUKALNIY
IlepBast mepeBo3Ka ¢
HCIIOJIb30BAHUEM TYK

SKODA VPVR/M cocro-
sutach B iekabpe 2007 roza
n3 demickoro MucturyTa
SZIEPHBIX — UCCTeI0OBAHUN
B Topose Pikexke TpaH3uW-
TOM 4Yepe3 TEPPUTOPUIO
CioBaknuu 1 YKpauHbL

Ha ceropusinuili jeHp
BBITIOJTHEHO YK€ BOCEMb
nepeBo3ok OSAT wa OTYII
«I1IO «Mask» ¢ wucrnosb-
3oBanneM TYK SKODA
VPVR/M (cm. tabmwmiry).
Jlna obocHoBanusa  6es3-
OTTACHOCTH  KaXKJAbIH  pa3s
odopmIsIics  cepTuhUKAT
Ha TIEPEBO3KY € yYETOM Xa-
PAKTEPUCTHK, COCTOSTHUST 1
YCJIOBUI 3arPy3KH U TPAHC-
nopruposBanusa OTBC.

ITockonbpky mepBoHa-
YyaslbHbIM cepTUdUKAT Ha
KOHCTPYKIIMIO  YIIAKOBKU
NIeiCTBOBAJ B TE€UEHUE TPEX
stet, B konie 2008 — nauase 2009 10108 ObLIN BLIIOJHEHBI
paboThI MO TIPOJJIEHIIO €ro cpoka jeiicTBust B Poccun. B
poIecce MOATOTOBKH COOTBETCTBYIONIENH 0O0CHOBBIBAKO-
et TOKyMeHTAIIK ObLT TTPOAHATN3UPOBAH OTIBIT UCIIOJb-
30BaHNs KOHTEITHEPOB 1 BHECEHBI N3MEHEHUS B TIPOIIEY PBI
obpamenusa ¢ koureiinepom SKODA VPVR/M na OTVII
«ITO «Masik».

IIpu paspaGorke Texuosoruu sarpysku OTBC cepb-
ckoro peaktopa RA B TYK SKODA VPVR/M Bosuukmia
HEeO0OXOJUMOCTD B CO3IAHUMU HOBOTO YexJia. dexoJt ObuI pas-
pa6oran OO0 HIID «CocHbl» M M3rOTOBJEH Ha 3aBOJE
000 «O3HO» (ropox O3epck). ITo pelieHne MO3BOJIN-
510 obecrieunth BbiBo3 Beex 8030 OTBC, xpausiuxcst B uH-
cruryre «Bumnua» (Cepbust), 3a ogun peiic. Kpome Toro, B
HOMEIEeHNN 6acCEHHOBOTO XpaHUJIUIIA CepOCKOTO PeakTo-
Pa OTCYTCTBOBAJI MOCTOBOW KPaH IOCTATOYHON IPY30TO/Ib-
eMHOCTH. B CBSI3U ¢ 3TUM [IJIs1 JIOKAJBHOTO TIepeMeIeHuUsT
TYK SKODA VPVR/M 06bLI0 IPEII0KEHO UCIIOAb30BATH
BIJIOYHBIN TIOTPY3YnK. Be3omnacHoCTh TaKUX epeMeneH i
6blyIa BCECTOPOHHE PACCMOTPEHA ¥ TIOATBEPsK/IeHa, 6raro-
napst uemy obpaienne ¢ TYK SKODA VPVR/M Ha 1uto-
maKe cepObCKOTO peakTopa MpoIio 6e3 NHINIEHTOB.

& sk ok

3a Bpems ucnombzoBanus B nporpamme RRRFR TYK
SKODA VPVR/M TpaHCHOPTUPOBAJICS aBTOMOOUJIbHBIM,
JKEJIE3HOZIOPOKHBIM, PEYHBIM U MOPCKUM BHJIAMH TPAHC-
nopra. B mporecce nepeBo3ok Obuia nokasana ahdexTus-
HOCTb MCIOJIB30BAHUSI ITOr0 KOHTeliHepa. Poccuiickumu
CIIEIMATTUCTAMHI TIPEJIOKEHO U BHEPEHO HECKOJBKO TeX-
HUYECKUX PEIIeHUil, HAIIPABJIEHHBIX HA TOBbIIIeHIEe 6e30-
[acHOCTU ¥ obeclieyeHne YHUBEPCATbHOCTH TEXHOJIOTUH
o6palieHst ¢ KOHTEHHEPOM.

BE30MACHOCTb ALEPHbBIX TEXHONOMAN 1 OKPYXXAIOLLEV CPEbI
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MNepemelyeHne TYK SKODA VPVR/M ¢ nomoLLblo BUIOYHOTO NOrpy3umnka
Movement of the SKODA VPVR/M overpack using a forklift

The Russian certificate for
the SKODA VPVR/M pack-
age, ref. No. RUS/3065/B(U)
F-96, was approved on the
23rd January 2006.

OPERATIONAL EXPERIENCE

AND MODIFICATIONS

The first transport using
the SKODA VPVR/M over-
pack took place in December
2007, when fuel from the Rez
Nuclear Research Institute
(Czech Republic) was shipped
to Russia via Slovakia and
Ukraine.

As of now, a total of eight
shipments of spent fuel to
Mayak using the SKODA
VPVR/M overpack have been
completed (see table below).
For justification of safety, a
special transport certificate
was issued each time, taking
into account the specific char-
acteristics, status and loading
and transport conditions of
the specific SFAs to be trans-
ported.

As the original certificate for the overpack only covered
a period of three years, in late 2008 — early 2009 work was
performed to extent its period of validity in Russia. During
the preparation of justifications for this extension, opera-
tional experience with the casks was analysed and changes
made to its handling procedures at Mayak.

During the development of the loading technology for
the Serbian RA reactor SFAs into the SKODA VPVR/M
overpack, it became evident that a new basket was neces-
sary. The basket was designed by the Sosny Science and
Production Firm and fabricated by the OZNO plant in
Ozersk, Russia. This decision helped assure that the full in-
ventory of 8,030 SFAs at the Vinca reactor in Serbia could
be repatriated in a single trip. Additionally, the pool stor-
age room of the Serbian reactor installation did not have a
bridge crane with sufficient lifting capacity. In connection
with that, it was suggested to use a forklift in order to en-
able local movements of the SKODA VPVR/M overpack.
Safety of such movements was carefully considered and
confirmed, thanks to which the handling of the SKODA
VPVR/M overpacks on the Serbian reactor site was suc-
cessfully performed without any incidents.
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Over the time that the SKODA VPVR/M overpack has
been in use for the purposes of the RRRFR programme, it
has performed spent fuel deliveries by automobile, rail, river
and sea transport. The cask has proven its efficiency in ac-
tual field deployment operations. Russian specialists have
suggested and introduced a number of technical solutions
that allow further improving the cask's safety and ensuring
extra versatility of the cask handling methodologies.
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