TEXHONOT UK

TPAHCMOPTHBIN NAKET
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TRANSPORT OVERPACK FOR TUK-19 PACKAGES
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= [epeBo3Ky oTpa6oTaBLiero agepHoro Tonauea (0AT) ¢
poccniickux ucciegoBaTenbckux peaktopos (MP) Tpaauuu-
OHHO OCYLLECTBAANN C UCMONb30BAHUEM XKENEe3HOA0pPOX-
Horo TpaHcnopta. Takum xe cnoco6om poctasnsanu OAT ¢
3apy6exxHbix VP Ha nepBbIX 3Tanax MeXKayHapoaHoli npo-
rpammbl Bo3Bpata Tornmea (RRRFR). OgHako ganbHeliwan
peanu3auua nporpaMmmbi NOCTaBWIa Nepeq ee yyacTHUKa-
MU NPUHLMNUANbHO HOBYIO 3a/lauy CO3JiaHUA YHUBEpPCalb-
HbIX TEXHUYECKUX CPefcTB ANiA TpaHcnopTupoBaHua OAT
Pa3NMUYHbIMU BUAAMM TPAHCNOPTa.

3HaunTembHasd posb B peammsarin porpaMmel RRRFR ot-
BOJIUITCST POCCHIICKOMY TPAHCTIOPTHOMY YTTAKOBOYHOMY KOMILJIEK-
Ty TYK-19. Hebompimast Macca (MeHee 5 T), Masible rabapyThl,
pastoobpasue Textosornii sarpyskn OTBC mpusesn K Tomy, 4to
TYK-19 okazaicst ogtuM 13 HanGosee BOCTPeOOBAHHBIX KOH-
TeiHepoB cBoero kiacca. Ommako nepeBo3uth TYK-19 moxHO
OBLIIO TOJIBKO B COCTaBe BaroHa-KoHTelHepa T K-5; ucrosnbsosanie
JPYTUX BUJIOB TPAHCTIOPTA TPeGOBAJIO PaspabOTKU CIIEIMABbHbIX
TEXHUYECKNX CPEICTB, OOOCHOBaHWsI GE30MACHOCTH B TOJHOM
0OBEME ¥ TIOJTYUEHVIsT PA3OBBIX PA3PEIEHHI Ha TAKUE IEPEBO3KHL
ITostomy pykoBozactBom RRRFR 6biia mocTasiieHa 3a/ada pas-
paborku tparcrioptHOro makera (TTI), ¢ TOMOITBI0 KOTOPOTo yTia-
koBku TYK-19 ¢ OST VP M0sKHO GbL10 ObI IEPEBO3UTD PasJiiy-
HBIMH BU/IAMH TPAHCTIOPTA: HA3EMHBIMU, BOZHBIM M BO3/TYTITHBIM.

B rteuenne 2008 roma copmectHo ¢ OAO «AbakaHBaroH-
Matr» 6T paszpabotan pabounit mpoekt Hooro TII, wm3ro-
TOBJIEH €r0 TPOTOTHII, MPOBEIEHbl WUCIBITAHUS ¥ TIOJydeH
ceprrdukar. Pesysmbratsl paboTs! ipezcTabiaenst Ha 111 Mex-
JyHapoHOM siiepHoM (hopyme B Cankr-Ilerepbypre.

TPEBOBAHUA K TPAHCTIOPTHOMY NAKETY

B coorsercrBun ¢ poccuiickuvu «IIpaBumamu 6e3omacHo-
CTH TIPM TPAHCIIOPTUPOBAHUH PATHOAKTUBHBIX MaTepPUaioBy
(HII-053-04) mox tepmuaoM TII moHMMaeTcst «yKpyITHEHHAsS
TPy30Bas eAMHNTIA, COPMIPOBAHHAS 13 HECKOTBKIX YTTAKOBOK C
TIPUMEHEHNEM PA3JIMIHBIX CTIOCOO0B U CPEICTB TIAKETUPOBAHIIS,
00€CTIeYNBAIONIAST BOBMOKHOCTD KOMILIEKCHON MEXaHU3aIiu 00-
PabOTKH, TOTPY3KH, BBITPY3KH IPy3a U CKIAICKUX paboT».

B ocnosy TII mma mepesoskn TYK-19 monoxen crerm-
QIM3MPOBAHHBI  TPY30BOM  KPYITHOTOHHAKHBIN — KOHTelHep
(CTKK), yzioBierBopstionmii  TpeOOBAHUSIM  MEKIyHAPOIHBIX
cranziaptoB ISO 1 KOHBeHIMH, a Takke OTPACJIEBbIM HOPMaM
MIEPEBO3KK OIACHBIX IPY30B PA3NYHBIMU BUIAMU TPAHCIIOPTA.
Hyzxno otmeTuTs, uto MesxayHapossbie (TS-R-1) u poceuiickue

BE30MACHOCTb OKPYXAIOLLEV CPE[bI
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= Transportation of spent nuclear fuel from the Russian
research reactors has traditionally been performed using
rail transport. The same method was used to deliver spent
fuel from foreign research reactors during the initial stag-
es of the Russian Research Reactor Fuel Return (RRRFR)
Programme. However, continued implementation of the
Programme demanded from its participants that new,
multi-purpose overpack be created that could be used for
spent fuel shipping by different means of transport.

The Russian transport cask TUK-19 plays a significant role
in the implementation of the RRRFR Programme. Its relatively
light weight (under 5 tonnes), small size, and variety of available
fuel loading methods have made the TUK-19 one of the most in-
demand cask of its type. However, the TUK-19's main method of
transport was by the TK-5 rail wagon, whereas using other means
of transport required special adaptation devices to be designed,
full safety justifications to be produced and individual permissions
for every shipping to be obtained. Hence the management of the
RRRFR Programme organised the development of a new trans-
port overpack that could be used for transportation of the TUK-
19 casks containing spent fuel from research reactors by different
means of transport: land, water and air.

During 2008, detailed design of the new transport over-
pack was prepared jointly with Abakanvagonmash, its pilot
prototype manufactured, tested and certified. The results of
this development effort were presented at the III International
Nuclear Forum in Saint Petersburg,

SPECIFICATIONS FOR THE TRANSPORT OVERPACK

In accordance with the Russian Safety Regulations for
Transportation of Radioactive Materials (NP-053-04), a trans-
port overpack is a unit of transport that is made up of several
packings using different means and methods of packing and
that ensures machine-aided processing, loading, offloading, and
warehousing.

The basis of the transport cask for the TUK-19 overpack
is the specialised heavy-duty 20-feet-long cargo container
(SGKK), which meets the requirements of the ISO series of
standards, international conventions and industry codes per-
taining to transportation of dangerous cargoes by various modes
of transport. It is worth noting that the international (TS-R-1)
and Russian (NP-053-04) regulations for safe transportation of
radioactive materials do not contain any special requirements
for the transport overpack. The developers used for guidance the
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(HII-053-04) mpaBuia Ge3omnacHoi mepe-
BO3KH PAMIOAKTHBHBIX MAaTEpPUATOB He
YCTAHABJIMBAIOT CIIEIUATBHBIX TPeOOBa-
muii K TTI. PazpaGoTunky 1Crosm3oBam
pexomerarmn MATATD x packperuie-
HITIO YTIAKOBOK, M37oskeHHble B TS-G-1.1.

KOHCTPYKLUA CTKK

CTKK (puc.1) otHocuTCS K KJIaccy
1C (wmna 20 dyToB), UMeeT CheMHYIO
KPBIILYy U TOPIEBYIO JIBEPb C OTKIIHOI
Gaskoit Hayl Hero. Komriekt packperiie-
HUSI COCTOMT W3 OCHOBAHUSI U YETBIPEX
TAJIPETIOB, KOTOPbIE COE/IMHSIOTCS C XOMY-
ToMm, oxBarbBaroiM TYK-19 (puc. 2).

B niporiecce paspaboTky ObLT TIPOBE-
JieH aHaym3 Harpy3ok Ha TIT rpu iepeBos-
Kax. YCTAHOBJIEHO, UTO HAMOOJIBIITIE JK-
BHUBAJIEHTHBIE HANPSDKEHMST B 9JleMEHTaX
xonctpykimu CI'KK u cucrembr packpe-
IUIEHUs] BO3HUKAIOT TIPU TPAHCIIOPTHPO-
BAHNY JKeJIE3HOIOPOKHBIM 1 BO3/IYIITHBIM
tpanctioprom. [1pn atom ocraercst nrske-
HepHbIH 3a11ac MPOYHOCTH He MeHee 2.2.

Ha srane npoektupoBaHusi GbuIM
BBISIBJICHBI U YUTEHBI BAYKHbIE IOTIOJTHU-
tesbHble TpeboBarns kK CTKK, csizaHHbIe ¢ BO3AYITHOI Mepe-
BO3KOI1 (CHCTeMa BBIPABHUBAHUS JIABJICHNSI, OTPAHUYECHUE TIO
Mmacce 710 19 T 1 npyrue).

it

Puc.1. BHew

CEPTUOUKALIUA TPAHCMOPTHOTO MAKETA

CepruduKkaiisi - OCyIIEeCTBIIACh B HECKOJIBKO — CTAINIA
IlepBoHauasbHO TIPOEKT TIpoIIIes aKcIepTr3y B Poccuiickom Mop-
ckoM peructpe cyznoxonctsa (PMPC) Ha cootBercTBHE CTaHIAp-
tam ISO; nocne usrorosserus nporoturt CIKK Gbur mporectu-
posar Ha uctbIraresbHoM crerge OAO «AGakaHBaroHMal» Moz
HabmoznenrieM PMPC; sateM ObLIM IIPOBEAEHBI KOMILIEKCHBIE
AKCILTyaTalmonHble ucrbtanyst 111 Ha Tepputopun Biiaziesbiia
TYK-19 (IIO «Masik»). B pegysisrare 1mosrydeHo CBUIETETBCTBO-
ceprudurar [nasHoro yripasierns PMPC o coorBerctBii CITKK
MESKTYHAPOTHBIM TPEGOBAHIISIM K TPY30BbIM KOHTEIHEPaM.

B Hacrosiiee BpeMmsi 3aBepinaerTcsi paboTa 10 BBIYCKY
00BeIMHEHHOTO cepTrdUKaTa Ha KOHCTPYKIIMIO YIAKOBKH 1
niepeBo3ky OTBC pymbriickoro peakropa VVR-S 1o Bozmayxy.
Konctpyxkrma ymakoskn TYK-19 B coctase TII mpomra ake-
nepruzy POAI-BHUMI® na coorBeTcTBHE TPeOOBAHMSIM,
[IPEIbSIBJISIEMBIM K TPAHCIIOPTUPOBAHWIO PAJIMOAKTHBHBIX Ma-
TEPUAJIOB Pa3/INYHBIMU BUIAMU TPAHCIIOPTA.

ey

Hosprit TIT 3Ha4MTETHHO PACIIUPSET BOSMOKHOCTH 00pa-
menus ¢ TYK-19. Menemxeps mporpamvbl RRRFR nomyda-
10T GOJIBIILYIO CBOOOTY BBIGOPA MAPIIPYTa U CPE/ICTB IIEPEBO3KH
O4IT. Tlo saBepruenym iporpammbl TTT Gy et ncnosb3oBaThest
quist nepeBosk OAT VP no reppurtoprn PO.

Hun Bng CIKK

Fig.1. Appearance of the SGKK container

Puc. 2. PackpenneHue TYK-19 B CTKK
Fig. 2. Method of TUK-19 fastening in the SGKK

TAEA overpack fastening recommenda-
tions, as presented in TS-G-1.1.

SGKK CARGO CONTAINER DESIGN

The SGKK (fig. 1) isa class 1C con-
tainer (length 6,058 mm (20")) with a
removable top and front door with re-
movable cross-bar above it (fig. 2).

During design development, analy-
sis was performed of loadings that the
transport overpack is subjected to during
transportation. It has been established
that peak equivalent stresses in the SGKK
structures and fasteners occur during
transportation by rail (longitudinal load-
ings) and by air (vertical loadings). At the
same time, the engineered strength mar-
gin of safety remained at least 2.2.

During design, additional important
requirements to the container related to
transportation by air (pressure equali-
sation, weight limit of 19 tonnes, etc.)
were also identified.

CERTIFICATION
OF THE TRANSPORT OVERPACK

The transport overpack was certified in several stages.
First, the design documents overpack was reviewed by the
Russian Maritime Register of Shipping for compliance with
the applicable standards, and the prototype SGKK container
was tested at the Abakanvagonmash rig under the supervision
of the Maritime Register; then, comprehensive field trials of the
transport overpack were performed on the site of the owner of
the TUK-19 cask (Mayak). Resulting from these testing activi-
ties, a certificate was issued by the Head Office of the Russian
Maritime Register of Shipping confirming correspondence
of the SGKK container to the international requirements for
cargo containers.

Currently work is under way to issue a combined certifi-
cate for the package design and transport of spent fuel from
the Romanian VVR-S reactor by air. The transport overpack
that includes the TUK-19 packagings has been studied by
the Russian Federal Nuclear Centre - Research Institute of
Experimental Physics (RFNC - VNIIEF) for compliance with
code requirements for transportation of radioactive materials
by different kinds of transport.

*XX

The new transport overpack means a considerable expan-
sion of potential application for the TUK-19 casks. Accordingly,
the administration of the RRRFR Programme will be a lot
more flexible in the selection of routes and methods of spent
fuel transportation. On completion of the RRRFR Programme,
the overpack will be used for transportation of spent nuclear
fuel from research reactors within Russia.
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