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PYMbIHW#A: HOBbIE TEXHUYECKWE PELLIEHWA

ROMANIA: BRAND-NEW ENGINEERING SOLUTIONS
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B YcneluHoe BbinosiHeHe Bo3ayLuHoii nepeso3ku OAT us Py-
MbIHUM npuBHedo B nporpammy RRRFR HoBble TexHUYeckme
pelueHns, B AanbHelLLeM UCMOb30BaHHble NPy peanusa-
LK ApYryX NPOEKTOB.

K 2009 roxy B pamkax mporpammbl RRRFR BbicokooGora-
meHHoe OST poccHiicKoro MPOUCXOKIEHNS YoKke ObIIIO BbIBE-
3€HO 13 MHOTHIX CTpaH — Y36ekncTana, Yerickoit Pecry6imkmy,
JlatBum, Benrpun, Kazaxcrana, boarapuu. [lyist TpancmopTu-
POBaHUS VICMOIB30BANCH PA3IMIHBIC CPEICTBA — OT CIICIIN-
ABLHBIX BarOHOB-KOHTEITHEPOB IO KEJIE3HOJOPOKHBIX TIJIAT-
(hopM, OT PETHOI GapsKI 0 OKEAHCKOTO CY/THA.

B 2005 romy mman Beisoza OAT BOY us Harmonanbaoro
HAYYHO-MCCIIEIOBATEILCKOTO MHCTUTYTA (DUSUKU U S/IePHOM
umkenepun «Xopust Xymny6eit» (IFIN-HH, ropon Maryperre,
Pymbmnust) B8 Poccuiickyio Degepanuio mpeaycMarpuBas
TPUMEHEHIE CIEUATbHBIX BaroHoB-KoHTeiHepo TK-5 st
nepeBo3kn KouteinepoB TYK-19 ¢ OAT Tpanszutom uepes
Ykpauny. B kauecTBe asbTepHATUBBI TPEATIONIATaIOCh UCIIOIb-
30BaTh CPEJCTBA M MAPHIPYT Meproinyeckux rnepeBo3ok OAT
¢ 6oarapckoit ADC «Kosmomyii» (6apxeii o peke /lyHato u
noeszioM yepe3 YkpauHy B Poccuio).

[TockombKy €O CTpaHOH TpaH3WTa HE YAAIOCh IOCTUTHYTh
COTJIAIIICHUST K Ha3HAYeHHOMY cpOKy, B espame 2007 roma
aMepUKaHCKUe, POCCUIICKIE W PYMBIHCKUE TTapTHEPB! TIPUHS-
JIV pellieHye B MOJTb3y BO3myIHOI epeBo3kn OA T kak ocHOB-
HOTO BapuaHTa. K sToMy BpeMeHn! yske GBUTH TPOBEIEHBI WH-
criekirt OAT, pe3yssTaTsl KOTOPBIX MOATBEP/IIN COOTBET-
CTBUE €0 TIAPAMETPOB MEK/LYHAPOAHBIM TPeGOBAHUSM K BO3-
JYIITHBIM TIePeBO3KaM PaIIOaKTUBHBIX MatepranoB. Ha ato
pelrieHre TMOBINSIT W KOPOTKII MapIIpyT aBHaIepeseTa, Mc-
KJTIOYABIIUN TIPOJIET Hajl KAKMMU-JIMO0 JAPYTUMH CTPAHAMH,
KPOME OTIIPABUTEJISI U TIOJIYIATEIS.

YNPAB/IEHUE NPOEKTOM

ITpoext ocymecTsAncsa mpu (UHAHCOBOH TOUIEPXKKE T
nosr pykoBozicTBoM Munmncrepersa snepretnkn CIIA. B or-
JIYME OT IPYTUX MTPOrPaMM TaKOro THia B Pymbmum ympas-
Jiene 1mpoekToM ocyectsisia Harmonamhnas Komucecns o
Haz30py 3a atomHolt fiearesbiocTeio (CNCAN) — perymumpyio-
It opram. JTO, B YaCTHOCTH, HOTPEOOBAJIO HOBOIO MOAXOA K
opranuzaiuu paboT, YTo Jajl0 BOSMOKHOCTD YKPEIUTh COTPY/I-
HMYECTBO MESK/Y CTPAHAMU-YYaCTHUIAMU HA [IPABUTEIbCTBEH-
HOM YPOBHE, & TAKK€ MEK/Ty PYMBIHCKIMHU TOCY/IaPCTBEHHBIMU
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® The successful implementation of the SNF air shipment
from Romania brought in the RRRFR Program various new
engineering solutions, further used by other participating
countries.

Until 2009, the RRRFR program repatriated HEU
spent nuclear fuel of Russian origin from many coun-
tries, like Uzbekistan, Czech Republic, Latvia, Hungary,
Kazakhstan and Bulgaria. The means of transport used
were various; from specialized train to platform trains, from
river barge to sea vessel.

Initially, in 2005, the transport plan of the HEU spent
nuclear fuel from the National Institute for R&D in Nuclear
Physics and Nuclear Engineering “Horia Hulubei” (IFIN-
HH) in Magurele, Romania considered the use of the spe-
cialized TK-5 train for the carriage of Russian TUK-19
transport casks with SNF transiting Ukraine. As an alter-
native, it was proposed to use the means and route of the pe-
riodical SNF shipments from the Bulgarian NPP Kosloduy
(by barge on the Danube and by train through Ukraine to
Russia).

Due to impossibility to reach an agreement in due time
with the transit country, in February 2007 the US, Russian
and Romanian project partners decided to adopt the air
shipment of the spent nuclear fuel as prime option. By this
time the spent nuclear fuel inspections were completed,
proving the compliance of its parameters with the interna-
tional requirements for air shipments of radioactive mate-
rials. The short air route avoiding overflying of any other
countries except the country of origin and the country of
destination also contributed to the decision making in this
issue.

PROJECT MANAGEMENT

The project benefitted from the funding and man-
agement of the US Department of Energy. Unlike other
projects of this type, in Romania the project was managed
by the National Commission of Nuclear Activities Control
(CNCAN) - nuclear regulatory body. This particularity
brought a different work organization approach, which
made possible a better cooperation at the Governmental
level between the involved countries, and between the
Romanian state institutions that contributed to the
project. At the same time, the regulatory issues were ad-
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OpraHM3aIMsIMH, KOTOPBIE BHEC/IU CBOW BKJIAJL B TIPOEKT. B TO
JKe BpeMsI BOTIPOCHI pery. ripoBans pacemaTpruBaiich CNCAN
OT/IEJIBHO OT BOIPOCOB yTipaBieHus. OTHAKO MOCTOSTHHOE TIPsi-
MOE yUacTHe BO BCeX paboTax yiKe Ha HAYaIbHON CTANH TPO-
eKTHPOBAHMST W aHa3a Oe30TMacHOCTH, a TakKe HaboIe-
HHe TIporiecca cepTrdukarmm Bo3aynmHol mepeBo3kn OAT B
Poccuiickoit Demepariim OKa3aim CEPE3HYIO TTOIEPKKY TIPO-
nieccy smiensupoBanust. [IFIN-HH ocyriiectsiisist pykoBozcTBO
TEXHIYECKOM MOATOTOBKOM OOBEKTA 1 OTePaIisiMI OOPaleHust
¢ OAT, a Takske 3a CUeT CPeJICTB, BbIJIETIEHHBIX TPABUTETHCTBOM
Pymbinm, mpoBesr HeKOTOpbIe JPyTrie BaKHbIC MEPOIPUATHS
(B 4aCTHOCTH, PEMOHT JIOPOT Ha IUIOMIAIKE), UTO 0OECTIEUrIO
CBOEBPEMEHHOE BBITIOJIHEHHE TIO/ITOTOBUTEIIbHBIX PaboT.

YuutpiBasi  yHUKaJIbHOCTb 1poekTa, B  Poccuiickoit
Deneparmn Bee paboTHI B €r0 paMKaX TIATETbHO KOHTPOJIU-
POBaJINCH ¥ TIOZIEPRUBATUCH [OCyIapcTBEHHOI KOopriopareit
110 aToMHOI1 aHeprun «PocaTom». Borpocs! sepHoii Gesorac-
HOCTH ¥ PaJIMAIIMOHHON 3aINTHI, TOTOBHOCTU K aBAPUITHBIM
CUTYyaIlsIM ¥ YCTPAHEHHUTO TIOCTEACTBUIT aBapiy TIPH TPaHC-
HOPTUPOBAaHUU OTPAOOTABIIETO SEPHOIO TOIUIMBA ObLIN Pe-
TIIEHBI POCCHHCKUMU CTIETINATHCTAMH TIOJT CTPOTHM KOHTPOJIEM
JlenapraMeHTa silepHOI U PajialliOHHOl (Ge30IaCHOCTH, Op-
Tranusalinmn JII/IL[EHBI/IOHHOﬁ u paBpeLHI/ITe]IbHOfl JAeATEJIbHOCTN
Tockopnoparuu «Pocarom» 1 Deepasibhoii cityK0ObI 110 9KO-
JIOTUYECKOMY, TEXHOJIOTIYECKOMY U aTOMHOMY HAZ[30DY.

C poccufickoii CTOPOHBI BKJIA/I B BBITOJHEHUE TTPOEKTA
sruecsn HITD «Cocupr», OIYIT «DIIAPB», OI'VII «I10O
«Masik», OAO <«T'HI HMUMAP», aBuakommanust «Bosra-
[uerpy, OTYIIL «POAI-BHUNDDs», DIYIIL «THIL PO —
DI », OIVII ATII CII6, OAO «Abakansaronmarrs, OO0
«O3HO» u npyrue opraHu3aIiim.

NOAroTOBKA K NEPEBO3KE

[MoaroroBuTebHbIE PabOTHI 3aHsHM 4,5 roga. OCHOBHYIO
UX YACTh BBITIOIHIIIN POCCUNCKIE CIIEIUATUCTBI.

Bputa paspaboTaHa KOHIIEMIMs TPAHCIIOPTHPOBAHYIS,
MTPOBEJICHBI MHCIIEKITNS TOTUIMBA M JEMOHCTPAITIS BO3MOMK-
HOCTH ero 3arpy3ku B KoHTeiiHepsl TYK-19 u mpuemkn Ha
1O «Masik» st 1epepaboTKI U HajIbHEHIeil yTHIN3aim.
[MTockobKy He OBITO OOHAPY/KEHO TTOBPEKIEHHBIX TOTLIHB-
HbIX cOOPOK, TO poBeaeHns pabor 1o uukancyssiimu OTBC
He norpedosaiock. [Ise OTBC nvenm mexanmaeckyio aedop-
MAIIUIO, HO OCTABAJINCH TEPMETHYHBIMU.

PagpaGoranbl 1 cepTU(DUIMPOBAHBI  TPAHCIIOPTHBIE

cpencTBa st obecriedenust Ge30MaCHON T1ePEeBO3KU  KOH-
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Puc. 1. MapLpyT BO3ayLUHOW NepeBO3KM
Fig. 1. The air shipment route

dressed by CNCAN independently from the management
activities, but a better support for the licensing process
was assured by regular direct participation in all project
activities starting from early design and safety analysis
phases, and by observing the SNF air shipment certifica-
tion process in the Russian Federation. On the other hand,
IFIN-HH managed all the technical preparations on-site
and all the operations involving the handling of the SNF,
and also obtained Governmental financial support for
some other important works on-site that helped to timely
complete preparatory work (i.e. facility roads refurbish-
ment).

Given the uniqueness of the project, in the Russian
Federation, the project developments were carefully super-
vised and supported by the State Corporation for Atomic
Energy Rosatom. All nuclear safety, radiation protection,
emergency preparedness and accident consequences ques-
tions regarding air shipment of spent nuclear fuel were an-
swered by Russian experts, under the strict oversight of the
Rosatom’s Department of Nuclear and Radiation Safety,
Organization of Licensing and Authorizing Activity and
Federal Service for Ecological, Technological and Nuclear
Supervision (Rostechnadzor).

R&D Company Sosny, Federal Center for Nuclear and
Radiation Safety, PA Mayak, SCC RIAR, Volga-Dnepr
Airlines, VNIIEF, IPPE, Rosatom’s Emergency Center —
Saint Petersburg, Abakanvagonmash, OZNO and many
others contributed from the Russian side to the completion
of the project.

SHIPMENT PREPARATIONS
The preparation work took 4.5 years. The majority of
this work was fulfilled by the Russian specialists.

Puc. 2. fedekTbl, 06HapyxeHHble Ha AByx OTBC, He npenATCTBOBanM 1x 3arpy3ske B uexon TYK-19
Fig. 2. The defects detected on two SFAs did not hinder loading into the TUK-19 cask
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teitnepoB TYK-19 jo6bIM BHIOM TPAHCIIOPTA, BKJIIOYasd
camosieT. Cpemt HUX — CTieTiaIn3upoBaHHbie Tpy30Bbie [SO-
KOHTelHepbI 1 cucTeMbl Kperierns. [Tocie BeiBoza OAT u3
Pymbranu 310 060pyoBanie GBIIO UCTIOIH30BAHO B JINBHIA-
CKOM, TTOJTHCKOM U CePOCKOM TIPOEKTaX JIJIsT TIEPEBO30K KOH-
teitnepoB TY K-19 Bo3mynHbIM, aBTOIOPOKHBIM, JKeJIE3HO0-
PO’KHBIM U BOJIHBIM BUJIAMH TPAHCIIOPTA.

Breima moaroToBsiena paspermmTesbHas JOKYMEHTAI Ha
TpancnopTrpoBamnue ynakoBok ¢ O T Bo3aymisM Tpancmnop-
TOM — CEPTH(UKATE, TEXHIYCCKUE YCIOBUS U aBApUIHAS Kap-
TOYKA HA BOZ/YIIHYIO TEPEBO3KY, CIEIUAIbHBIEC KOJIOTHIe-
CKUe TIPOTPaMMBbl, JIMTIEH3WW Ha UMIIOPT U T.J1. B denpame 2009
roza Tockoprioparust «Pocatom» Bbiaia KOMOMHUPOBAHHBII
cepTudUKaT HA KOHCTPYKIIMIO U TIEPEBO3KY YIMAKOBKU THIIA
B(U)F s koureiinepos TYK-19 B coorsercTBru ¢ TpeGoBa-
nusimu MATATD (TS-R-1), poccniickumvu nipaBusiamu (HII-
053-04) 11 HOBBIM a/IMUHICTPATUBHBIM perjiaMeHToM «Bbiada
cepTU(hUKATOB [I7IS TIEPEBO30K PAIFIOAKTUBHBIX MATEPUATIOB 1
Bezierne ydeta ceptrudukarosy (2007 rox). Cremyst mpaBuiam
MATATS, CNCAN B cBoIO Ouepe/ib BbIlajia MHOTOCTOPOHHee
TIO/ITBEPsK/IeHE POCCHIICKOTO cepTr(duKaTa.

[lepconan pyMBIHCKOTO WCCIIEOBATETLCKOTO PeaKTopa
nportest o0ydeHre 0OpaIeHnIo ¢ POCCUICKIMI KOHTelHepa-
mu TYK-19, ISO-konreiinepamu u cucteMaMi KpPeIUIeHHUS.

PYMbIHCKMIT NPOEKT — XOpowWunili NnpuMep MeXxay-
HapOAHOro COTPYAHNYECTBa MO HepacnpocTpaHe-
HNIO AQEepPHbIX MaTepuanos. PYMbIHIlIiI npuvu noa-
Aepxke CLIA mn Poccuiickoin Depepauum crana
TpeTbel CTPpaHoIl, KOTOpaA B paMKax peanvisauuv
nporpammbl RRRFR ns6aBunacb ot Bcero sigepHo-
ro Tonsimea c BbICOKOOGOraI.I.IeHHbIM ypaHoM.

The Romanian RRRFR Programme was a good example of
international cooperation for achieving nonproliferation
goals. With USA and the Russian Federation support, Romania
is now a HEU-free country, the third in the RRRFR Programme.

3ATPY3KA 0T B KOHTEAHEPDI

[Ipu peasmsanmu JaHHOTO TIPOEKTA BIIEPBBIE B pPaMKax
nporpammbl RRRFR 6611 Takke cos3fan w0 MCTIONB30BaH Tie-
PErpy304HbIil KOHTEIHED /IS CHUKEHNST PAJIMAI[IOHHbIX /103
1 pucKoB mpu 3arpyske TormBa B TYK-19. [lanmasa Texuo-
Jiorust Gblia pazpaboTaHa ¢ yueToM TpebOBaHUi APYTHX TIPO-
exToB rporpaMmbl perarpuanuun OTBC poccuiickoro mpo-
UCXOXKIEHUST U BIIOCJIEJICTBUU UCIIOJIb30BAJIACH B UHCTUTYTE
«Bumnua» (Cepbust).

[Teperpy304HbIil KOHTEHHEP 1 BCIIOMOTATEIbHOE 000PY/I0-
BaHue 6 cripoekTupoBatbl HITM «CocHbI» 1 M3TOTOBJIEHBI
B Pympinun B nctuTyTe sinepHbix ncenenosanuii (INR, ropon
[Murenrrin). O6opyoBaHye BKIOYAIO PAGOUNE TIIONAIKN ISt
Pa3JIITIHBIX OTIEPAIIMOHHBIX 30H PEAKTOPHOTO 3aJ1a, THE3/0 /IS
TIEPETPY30THOTO KOHTEHEPa, yCTaHABIMBacMOe Ha 6acceiiH BbI-
nep:kKn, MakeTbl KoHTeiHepa TYK-19 1 uexia 50 151 viciob-
30BAHWS TIPH JIEMOHCTPATTMOHHBIX UCTIHITAHUSIX 0O0PY/IOBAHNIS,
o0yueHn repcoHasa u orpaboTke onepaiuii. Hanbosee ciox-
HbIE M YyBCTBUTE/IbHbIE KOMIIOHEHTDI (BBIBIIKHOI mbep Tie-
PErpy304HOTO KOHTEHEPa M aBTOMATUIECKHI 3aXBaT) — 0Co0ast
rOpIOCTD Pa3pabOTYMKOB U MIPOU3BOAUTESIEH 060PY/IOBAHIISL.

Paguanmonnast  3amuTa, obecrieduBaeMasi BCIIOMOTa-
TEJIbHBIM 0OOPYZIOBAaHUEM, @ TaK/Ke JOMOJHUTENBHO yCTa-
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Puc. 3. TpaHcnopTHbI NakeT Ha 6a3e ISO-KoHTelHepa BMeLLaeT Tpu
TYK-19

Fig. 3. A transport overpack based on the ISO-container accommodates
three TUK-19 casks

The Transport Concept was developed, the fuel inspec-
tions and demonstration of acceptance for loading in TUK-
19 casks and at PA Mayak for reprocessing and further
utilization were performed. Since no defective spent fuel
assemblies were detected, no repackaging operations were
necessary. Two spent fuel assemblies presented mechanical
deformations but they were tight.

The special transport means to safely ship TUK-19
casks by any conveyance, including by aircraft were de-
signed and certified. They consist in specialized freight
ISO-containers and tie-down systems. After the air ship-
ment from Romania, the equipment was used in the Libyan,
Polish and Serbian projects, for TUK-19 shipments by air,
truck, rail and water.

The required documentation for the approval to trans-
port SNF packages by air was prepared - certificates, tech-
nical specifications for SFA delivery, special requirements
for air transportation, emergency card for air shipment,
special ecological programs, Unified Project, import license
etc. Rosatom issued the combined B(U)F type package
and shipment certificate for TUK-19 casks air shipment,
in compliance with TAEA TS-R-1, Russian NP-053-04 and
the new (2007) Administrative Regulation on execution of
the state function "Issue of certificates for transportations
of radioactive materials and keeping register of the certifi-
cates” in February 2009. In its turn, CNCAN issued a mul-
tilateral approval of the Russian Certificate in compliance
with TAEA TS-R-1 regulations.

The personnel of the Romanian research reactor was
trained to handle Russian casks, ISO-containers and tie-
down systems.

THE SNF LOADING IN CASKS

During the implementation of this project, for the first
time in the program, a transfer cask was developed and used
to reduce the doses and risks during fuel loading in TUK-
19 casks. The technology was designed also taking into con-
sideration the requirements of other RRRFR projects, and
subsequently used in the similar project from Vinca (Serbia).

The transfer cask and interface equipment was designed
by Russian R&D Company Sosny and fabricated in Romania
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PROJECTS: 2009

HOBJIEHHBII HEOOIBIIOI (TPY-
3omnoabeMuocThio 1000 kr)
KOHCOJIBHBIN KpaH [ oTle-
paiuii ¢ KpeIIIKON KOHTelHe-
pa TYK-19 nosBosmau 3ua-
YUTETHHO CHU3UTH BPEMST BbI-
TTOJIHEHUST OTIEPAIINiA U, COOT-
BETCTBEHHO, /103y O0JIydeHust
nepcoHasa. 3a MATh JHeil 3a-
rpy3ku  0TpabOTABIIErO TO-
mimBa B koHTeitHepst TYK-19
HanGoJIbIass  WHIMBULYaAJb-
Hasl /1033, 3aperucTPUPOBAH-
Hast josumerpom Saphydose,
cocrasua 0,068 m3B.
ITockonpky —mpupeaxkTop-
HbIiI OaccellH BBIIEPAKKH pac-

CUNTaH Ha XPaHEHUE TOJBKO
60 OTBC, a kommuecTBo cOo-
pok ¢ BOY, mojyre;kaBmx BbI-
BO3Y, cocTaBiso 70 mTyK, TO
110 Havasa meperpy3ounbix omepartuii 10 ocrasmmxes OTBC
u3 xparuuia OSIT (oTaeabHOro 3xanus) GblI 3apaHee J10-
CTaBJIEHbI U 3aTPY’KEHbI B PEAKTOP € MCHOJIH30BAHUEM OJTHO-
MECTHOTO IIeperpy3odHoro Konreiinepa. [y mepemerrenus
OTBC wu3 peakropa B IPUPEAKTOPHbIN GACCEUH BBIIECPIKKY
[IPUMEHSIACH TITATHAS [IEPErpy304Hasi CHCTEMa YCTAHOBKU.
[Tockosbry peakrop BBP-C k TomMy BpeMeHH ObLI OCTAHOBJIEH
U OXKUIA JasibHeliiero BoiBosia u3 akcruryatarmu, CNCAN
BbIJIaJIa CIIEIMATIbHOE Pa3pellieHe Ha POBeIeHIe 3TOil orte-
paluy Ha OCHOBE PE3YJIbTaToB aHaJM3a 6e30aCHOCTH, TIPOBE-
nenHoro IFIN-HH.

PACNPEQENEHNE OUHAHCUPOBAHMA

PacripeiesieHre CTOMMOCTH BUZIOB PabOT B PaMKax MPOEK-
toB iporpammbl RRRFR B 3HaumnTebHOI cTernenu 3aBucuT ot
0COOGEHHOCTEN KOHKPETHOTO TIPOEKTA — KOJMIECTBA U TEXHH-
yeckoro coctostausg OAT, Trma ncmosp3yeMoro KoHTeHepa,
MapIipyTa IMepeBO3KH, BH7IA TPAHCTIOPTA U T.I.

PymbIHCKHIiT TpoEKT BRTI0UasT B cebst 19 3amad, KoTopbie, B
CBOIO 0Yepestb, ObLn paséuTthl Ha 69 noazagay. O6mas crou-
MOCTB TIpoeKTa coctaBmia Gomee $10 MuTH, KoTopbie ObLTN Ha-
IPABJIEHbI HA PEIIEHNe CITEYIONTIX 3a1a4 (puc. 5):

— SP — moaroToBKa mepeBO3KH: OIfeHKA CTOMMOCTH, TIOJI-
rOTOBKa KOHTPAKTOB, CTPaxoBaHue, paboTa ¢ TAMOJKHEH 1 T.JL.;

— ES — GesomacHOCTh OKpyKaroleil cpefipl: TIOATOTOBKA 1
BBITIOJIHEHUE CIIEIIUATbHBIX 9KOJIOTIIECKITX ITPOTPAMM JIJIsI pea-

Puc. 4. Poccuinckme n pymbiHCKMe
paspelunTenibHble JOKYMEHTbI
Fig. 4. Russian and Romanian
certificates and approvals

by INR Pitesti. The design included frames for utilization in
different work areas of the reactor hall, pool seat as interface
component with the transfer cask, TUK-19 and basket 50
mock-ups for utilization during demonstrations of equip-
ment, procedures and operator training. The most compli-
cated and sensitive components (mobile lower gate of the
transfer cask and the automatic grapple) were a special pride
for the designers and the fabricator of the equipment.

The radiation shielding assured by this equipment and
the installation of a supplementary small (1000 kg) jib crane
to handle the TUK-19 cask lid during operations, substan-
tially decreased the time of the operations and, consequently,
the personnel dose exposure. During 5 days of spent nuclear
fuel loading in TUK-19 casks, the biggest individual dose
registered by Saphydose dosimeters was of 0.068 mSv.

Prior to the loading operations, the reactor core was
partially loaded with spent fuel assemblies (10 pieces) from
the Reactor Spent Fuel Storage (a separate building), us-
ing the original one-cell transfer cask, because the spent fuel
cooling pond in the reactor hall of Romanian VVR-S has
only 60 places for spent fuel assemblies and the number of
HEU assemblies needed to be shipped was 70. These SFAs
were moved from the reactor core to the reactor cooling
pool by the original transfer system of the reactor. Because
at that time the VVR-S reactor was shut down for further
decommissioning, CNCAN issued a separate permit for this
action, based on the safety analysis
performed by IFIN-HH.

ES:181;: 17%

A;1,04; 10%

F&A:126; 12%

Puc. 5. Pacnpepaenerue GUHaHCOBbIX pecypcoB (HasHaueHwe; $ MiH; %)
Fig. 5. Financial Resources Distribution (destination; mil USD; %)
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THE DISTRIBUTION OF FUNDING

The distribution of costs in the
framework of RRRFR projects strict-
ly depends on the particularities of
each project — the amount and tech-
nical condition of the spent nuclear
fuel, the type of cask used, mode of
transport and specific routes etc.

The Romanian RRRFR project
was implemented in a structure of
19 tasks, divided in a total of 69 sub-
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Puc. 6. BbiBo3 oTpaboTasLuero tonnuea u3 IFIN-HH, Marypene / Fig. 6. Shipment of irradiated fuel from IFIN-HH, Magurele

OUIIMTAIINY 3arpsisHeHHbIX TeppuTopril (Ykas IIpaButenbcrsa
Poccwuiickoit Deneparmm Ne588 ot 22.09.2003) u apyrue mpo-
niemypsl it BBoza OAT B Poccwio;

— TD — moaroToBKa TEXHIYECKOH JOKYMEHTAINN: aHAJN3
6Ee301MaCHOCTH, TIOATOTOBKA TPAHCIIOPTHO-TEXHOJIOTMIECKOI
CXEMBI, CITEIMATbHBIX TPEOOBAHMI K BO3IYIIHON MEPEBO3KE,
TexHrnYecknx ycaoBuit BBoza OAT, aBapuitHoil kKapTouku A7st
BOBLYIITHON TIEPEBOBKH, TIPOIIEAYP U MHCTPYKIMH 1O obparie-
HUIO ¢ 000PYIOBAaHUEM U T.]1.;

— R&D — unccnenoBanys u pa3paboTKa HOBBIX TEXHOJIO-
it u o6opyaoBaHus: paspaboTKa TexHomorHu 3arpysku QAT
B konteitHepsl TYK-19 ¢ wucrosnb3oBanueM meperpy3ouHo-
TO KOHTEITHEpa U CPE/ICTB TPAHCIIOPTUPOBAHNS KOHTEITHEPOB
TYK-19 mobbiMu BugaMu TpaHcHopTa (CIelualIi3upoBaH-
HBIX TPY30BBIX KOHTEITHEPOB U CHCTEM KPETJIeH );

— PM — ynpasiienne nmpoekTom;

— F&A — m3rotoBJientie 1 3aKyTKa HOBOTO 0O0PY/IOBAHMST;

— RW — ofparenne ¢ pajiOakTUBHBIMEI OTXOIaMH
(B 110 «Masx» n xomHeuHoe 3axopoHeHmne B Poccmiickoit
Deneparyn);

— A — nmomydenue paspertennii B Poccun 1 Pymprinm na
KOHCTPYKIIMIO U BO3/YIIHYIO TEPeBO3KY YIIAKOBKHU, Ha HC-
HOJIb30BaHKe Bcero obopyzoBanust, st oneparopos [FIN-
HH, aBuaiimoHHbIX 1 aBTOJOPOKHBIX [IEPEBO3UYNKOB, HA TTPO-
BeJIEHUE OTlepalnii Mo oOpaIeHuIo ¢ SAEPHBIM TOIIMBOM Ha
peaktope BBP-C;

— OP — onepariu ¢ OAT, BryIIOYast IpoBeieHNe MHCIEK-
Ui, 3arpysKy TpaHcopTHbix KoHTeitnepos B IFIN-HH, niepe-
paboTky n BpemenHoe xpaHerue B [TO «Mastk»;

— S — Bo3mymtHAsA W aBTOOpOXKHLIE TIepeBo3ku OAT m3
IFIN-HH u cBexxero BOY u3 INR, moctaBka TycThIX KOH-
teitiepoB TYK-19 Ha 06beKTHI, BO3BPAT BCIIOMOTATEIBHOTO
obopyaoBanmst 1 3amdacreii s obpamennst ¢ TYK-19 B I1O
«Masgik».

kK

[lepBaa B pamkax peannsannu mporpammsl RRREFR Bos-
nyusast epeBoska OAT Gbuia ocymiecrsiaena 29 wons 2009
rona u3 pymMbiHcKoro asporniopra num. lenpu Koanma (Byxapecr)
B poccuiickuii aaporiopt «KosbiioBo» (Exarepunoypr).

A 3a zrenb 710 9Toro B Poccuio, 8 OAO «T'HIT HUAP»,
Takke 110 BosyXxy u3 INR GbL1 oTIIpaBiieH rpys, copepsRanimii
HeobIyuYeHHOE BHICOKOOOOTAIIEHHOE TOTIMBO. JTa MepeBo3Ka
ObIJIa TIOATOTOBJIEHA B PEKOPIHO KOPOTKUE CPOKH — 32 TPH He-
pesm. Takum o6pasoM, PyMbIHUS cTaja TpeTheil CTpaHoii Mo~
ciie Jlarum 1 Bosrapuu, cBOGOIHON OT TOILIHBA € BHICOKOO-
GorareHHBIM YPAHOM.
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tasks. The total cost of the project was of more than 10 mIn
USD, distributed among the following main destinations
(fig. 5):

— SP — Shipment preparations: evaluation of costs, con-
tracts preparation, insurance, customs etc.;

— ES - Environmental safety: the preparation and
implementation of special ecological programs for reha-
bilitation of contaminated areas (Order of the Russian
Federation Government No. 588/22.09.2003) and other
procedures required for the import of the spent nuclear fuel
in the Russian Federation;

— TD — Technical documentation preparation: safety
analyses, transport and technological scheme, special re-
quirements for air shipment, technical specifications for the
import of the spent nuclear fuel, emergency card for air ship-
ment, procedures and manuals for equipment operation etc.;

— R&D — Research and development of new technolo-
gies and equipment: development of transfer cask technol-
ogy for loading the spent nuclear fuel in TUK-19 casks and
means for transporting the TUK-19 casks by any convey-
ances (special freight containers and fixing system);

— PM — Project management;

— F&A — Fabrication or acquisition of new equipment;

— RW - Radioactive waste management: at PA Mayak
and the final disposal in the Russian Federation;

— A — Authorization in Russia and Romania of the pack-
age design and shipment by air, of all equipment, IFIN-HH
operators, air and road carriers and of operations involving
spent nuclear fuel handling at the VVR-S research reactor;

— OP — Operations with spent nuclear fuel, including
inspections, loading in transport casks at IFIN-HH, reproc-
essing and temporary storage at PA Mayak;

— S — Air and road shipments of spent nuclear fuel from
IFIN-HH and of fresh HEU material from INR, empty
TUK-19 casks delivery and return of spare parts and aux-
iliary equipment for TUK-19 handling back to PA Mayak.
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The first SNF air shipment in the RRRFR Programme
took place on 29th of June 2009 from the Romanian airport
Henri Coanda (Bucharest) to Russian airport Koltsovo
(Yekaterinburg).

And one day before that, another HEU cargo was
shipped by air from INR also by air to RITAR, in Russia.
This shipment was prepared in a record period of 3 weeks.
Thus, Romania became the third country in the programme
after Latvia and Bulgaria completely free of HEU fuel.
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