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= B 2004 ropy nocne 10-netHero nepepbiBa B PHL, «Kyp-
YaTOBCKUIA UHCTUTYT» Obin BO306HOB/NEH BbIBO3 Ha mepe-
paboTKy HakonneHHoro oTpa6oTaBLUEro AAepHOro TOMMBa
uccnenoBaTenbckuxX peakTopoB. K HacTosAwwemy BpeMeH! Ha
MO0 «Mask» oTnpaBneHo BoceMb 3uienoHoB OAT; ¢ TeppuTo-
puM LieHTpa yaaneHo 376 oTpaboTaBLUMX TeMOBbIAENAOLLNX
c6opok (OTBC). MocnepHue aga roga yaananocb OAT peakTo-
poB BBP-2 1 OP, xpaHunuLLa KOTOpOro pacnonoXeHbl Ha Tep-
putopum Komnnekca «[a30Bblii 3aBoaY.

O0COBEHHOCTH OAT KOMMJIEKCA «TA30BbIi 3ABOM»

Kowmmexe «I'a3oBblil 3aBo/i» ABIAETCSA dKCHEPUMEH-
TanbHOU 6azoit MHcruryra sipepubix peakropos PHIT
«Kypuartosckuit uncruryr». B 1954 roxy na ero teppu-
Topun 6611 nymnieH epsbiii 8 Coserckom Corose nccie-
nosaresbckuii peaktop BBP-2 Bomo-BossiHOTO THIIA Ha
oborameHHoM ypane, 10 1983 roma 3mech akcmIyaTnpo-
BaJINCh JIBA MCCJIEIOBATEIBbCKUX BO/IO-BOISHBIX PEAKTOPA
mornrHocTeio 3 MBT (BBP-2) u 300 kBt (OP), nemon-
THUPOBAaHHBbIE B CBS3U C PEKOHCTPYKIIMEN KOMTILIeKca.
OAT, xpansmieecss B HacToAIee BPeMs HA TEPPUTOPUU
KOMTLTTEKCa, SABJAETCS Pe3yabTaTOM Meperpy3oK TOMJINBa
peakTopoB, a Takxke BbITpy3ku u3 Hux OAT nipu pekon-
CTPYKIHH 06bEKTa.

B peakTopax HCII0JIb30BAIUCH TEILJIOBBIIEISIONINE
cbopku, copepxanie 16 u 11 tBasios (puc. 1). B peakrope
BBP-2 npumensiuch Takke cOOPKU 13 BOCHMU U YEThIPEX
TB3JIOB.

B nauvase 2007 rogia Bo BpeMEHHBIX «MOKPBIX» XPaHMU-
sumax OAT na o6bexre Haxoauaocs 300 OTBC, 70% c6o-
pox cozxepskam Tonmso Tuma UO, MgO c¢ oborantenyem
10% (9K-10), okoso 30% — Tommuso Tuma UAl ¢ oborarie-
nuem 36% (C-36).

Ha teppurtopun KoMIiekca MMeeTcs YeThIpe XPaHWJIN-
ma OAT, ogno B cnermanmbiom 3parnu xpanuun] OAT u
TPO (3panun 209) u Tpu B peakropuom 3ane. OHu mpes-
cTaBJAIOT cO60M 3armyGJIeHHbIE eMKOCTH, 3AII0JHEHHbBIE BO-
110#1 (06beM BOJIBI B KasKA0OM XPaHUIIHUIIE — OKOJI0 6 M%), 3a-
KpPBIThIe 3aIUTHBIMU IJINTaMU. B HIKHEH yacT eMKocTei
PACIIOJIOKEHBI CIIeIMalbHbIe KOHCTPYKIIUU, BKJIIOUAIOINE
B cebst TIOTJTIOTUTENTH ISt 0GecTieYeHrst siiepHoit Gesorac-
HocTH U stueiikm st pazmetnennss OTBC.

BE30MACHOCTb OKPYXAIOLLEV CPE[bI
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® In 2004, after a 10-year break, the Kurchatov Institute re-
sumed the removal for re-processing of its backlog of spent nu-
dlear fuel from its research reactors. By now, eight train-loads
of spent fuel have gone to the Mayak Plant; a total of 376 spent
fuel assemblies (SFAs) have been removed from the Institute
site. During the last two years, removal was performed of the
spent fuel from the VVR-2 and OR reactor installations, whose
storage facilities are located within the Gas Plant complex.

SPECIFICS OF SPENT FUEL FROM THE GAS PLANT COMPLEX

The Gas Plant complex is the experimental base of the
Institute of Nuclear Reactors, which is part of the Kurchatov
Institute. In 1954, it saw the commissioning of the first Soviet
water-cooled water-moderated research reactor VVR-2 on
enriched uranium, and until 1983 the complex operated two
research water-cooled water-moderated reactors 3 MW
(VVR-2) and 300 kW (OR) capacity, which were dismantled
in connection with the overall upgrades of the complex. The
spent fuel that is currently stored at the complex is the result of
reloading of the reactors fuel, as well as discharge of spent fuel
performed during the upgrades.

The reactors used fuel assemblies that contained 16 (fig. 1)
and 11 fuel rods. The VVR-2 reactor also used assemblies con-
sisting of eight and four fuel rods.

In early 2007, the temporary “wet” storage facilities for
spent fuel on the site accommodated 300 SFAs, 70% of which
contained UO, MgO fuel enriched to 10% (EK-10), and the
remaining 30% UAl fuel enriched to 36% (S-36).

The complex features four storage facilities for spent fuel,
one in a dedicated building for storage of spent fuel and sol-
id radwaste (building 209) and three in the reactor building.
They are sub-surface vessels filled with water (the volume of
water in each is about 6 m?), closed with top shielding slabs.
The lower part of the vessels features special structures that in-
clude absorbers for the assurance of nuclear safety and the cells
that accommodate the SFAs.

Preliminary inventory check of the storage facilities re-
vealed that some of the SFAs have structural deviations in
terms of shape and size, as well as surface contaminations with
organic coolant (monoisopropyldiphynil C .H,.). The results
of spectrometry analysis demonstrated that there has been no
direct contact between the fuel material inside the fuel rods and
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[TpenBapuTesbHas MHBEHTApU3AIMsl XPAHUIINIL OKa-
3asa, 4yTo Hekotopble OTBC nmeoT KOHCTPYKTHBHBIE Ha-
PYIIEHH:, U3MEHEHNsT pa3MepOB 1 (DOPMBL, a TaKKe MOBEPX-
HOCTHbBIE 3arpsI3HEHUS] OPTaHWYECKUM TelJIOHOCHTEIEM
(monomsonpormmanduann C, H, ). Pesynsrater ciekrpo-
METPUYECKOTO aHaJIN3a MOKa3aJH, YTO MPSMOTO KOHTAKTa
TOTIJINBHOM KOMIIO3UIIUY TBAJIOB C BOAOH HET. DTO MO3BO-
aget sarpykatb OTBC nemocpe/icTBEHHO B YeXJIbI TPAHC-
MOPTHBIX YIIAaKOBOYHBIX KOMILIEKTOB (TYK).

TPEBOBAHUA K OTBC AN NEPEPABOTKU

Yenosus octaskn OTBC wHa nepepaboTky, cchopmyii-
poBantbie B pykoBozsiieM jgokymente (OCT 95 10297-95),
BKJIIOYAIOT B cebst clieIytornne TpeGOBaHMsI.

Otpaborasiune cGOPKH JOJKHBI TPOBEPATHCS HA TepMe-
TUYHOCTH 00O0JIOUEK TBIJIOB MO METOJINKE, COTIACOBAHHOI
HAYYHBIM PYKOBOIUTEJIEM WJIU TJIABHBIM KOHCTPYKTOPOM
npeanpustusi-pazpaborunka TYK u 3aBogoM 1o perenepa-
nuu. Meronuka nospkHa obecriedusats Boiasiaenue OTBC
¢ nedexramMu, TPUBOAIIIUMU K KOHTAKTY TOTLIMBHOM KOM-
MO3UIUU C BOJOIN XPaHUJIHIIA.

OTBC He 10JKHBI UMETb:

— HapYyIIEHU!l KOHCTPYKTUBHOU I€JIOCTHOCTU, TO €CTh
He JIOJKHBI OBITH 000PBaHHBIMHU, 00PE3aHHBIMU. OTLIABJICH-
HBIMHU U T.JL;

— CYIIECTBEHHBIX OTKJIOHEHWH TeOMeTPUYecKOit (hopMbl
71 pPa3MepoB;

— TOBPEK/ICHUH, 3aTPYAHAIONNX UX 3aTrPy3Ky B 4eXOJI
st OTBC u BRITPY3KY M3 HETO TI0 MTATHOW TEXHOJIOTUN;

— TIOBPEKIEHUIT 3aXBaTHOTO YCTPONCTRA, MPETSITCTBYIO-
IUX HOPMAJIBHOM paboTe COOTBETCTBYIONIErO MHCTPYMEHTA,;

— HapYIIEHUN TePMETUYHOCTU TBIJIOB, TPUBOISIINX K
KOHTAKTy TOIJIUBHON KOMIIO3UIIMK C BOJON XPaHUJIHIIA
OAT n renonocuresiem B TYKe (nomyckaercst Hammune
MUKPOJe(EKTOB ¥ COOTBETCTBYIOIIEI «Ta30BOI HETLIIOTHO-
CTH» 060JI0UEK TBAJIOB);

— WJIa U IPYTUX 3arPSA3HEHIH HA TOBEPXHOCTH.

ITocraBka OTBC, He oTBevaiomux TpeGOBaHUAM CTaH-
JlapTa, MOKET OCYIIECTBIATLCSA TIO OTAETBHBIM TeXHUYe-
CKHM YCTIOBUSIM.

B 2007 rony B xpanusmine spanust 209 6bin otobOpa-
ue1 50 OTBC ¢ tBanamu ¢ oboramenuem 36%, KOTopbie OT-
BeyaJl yCJOBUSIM TIOCTABKU WX Ha 3aBOJI PereHeparun 1mo
OCT 95 10297-95.

TPAHCMOPTHO-TEXHOJIOTMYECKAA CXEMA OBPALLEEHUA COTBC

[Tpu ornpaske atoro OSAT ocoboe BHUMAHWE Y€
paspaboTKe TPaHCIIOPTHO-TEXHOJIOTHYECKONH CXeMbl 00-
pamenus ¢ OTBC, nospoJstioneii pemutsb 1pobaeMbl 3a-
rpyskn OTBC B TYK HemocpencTBeHHO Ha ILIOIIAIKE
«TazoBoro 3aBoma» u TpancnoptupoBku TYK ¢ OTBC aB-
TOTPAHCIIOPTOM TI0 TOPOLY Ha 0OcHOBHYTO TeppuTopuio PHI]
«KypuaroBckuii MHCTUTYT», T/l IPOU3BOANIACH YCTAHOBKA
TYK B Baron-xkonTeituep.

Bbuin paccMOTpeHbl HECKOJIBKO BAPUAHTOB 3arpy3KH
OTBC B TVK, nna dyero npoBefieHbI pacyeTHBIC U 9KCIIE-
PUMEHTAIbHbIE UCCJIEOBAHNUST TPAHCIIOPTHBIX OTIE€PAIUii C
YUYETOM PaUalMOHHON 0OCTAHOBKH.

B pesyabraTe /i1 OKOHYATEIbHO TIPOPaboTKY Oblja
BbIOpaHa TPAHCIOPTHO-TEXHOJOIMYECKAs CXeMa, BKJIO-
vatormast 3arpysky TYK-19 mox ciaoem Bojbl, uTo 0be-
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Puc. 1. TennosbigenstoLan cbopka (ceueHne 68x68 M, anHa 700 Mm, Macca
0KOJ10 3,5 Kr) 1 oTfeNbHble TBIMbI peakTopa BBP-2

Fig. 1. Fuel assembly (section 68x68 mm, length 700 mm, weight about 3.5 kg)
and individual fuel rods of the VVR-2 reactor

the water. This means that the SFAs can be loaded directly into
the baskets of transport overpacks.

REQUIREMENTS TO SFAS TO BE SENT FOR REPROCESSING

The conditions for SFAs delivery for reprocessing, as for-
mulated in the code OST 95 10297-95, include the following
requirements.

The spent assemblies must be checked for leak-tightness of
fuel rod claddings following the process approved by the scien-
tific director or chief designer of the transport overpacks and
the re-processing plant. The process must ensure detection of
SFAs with defects that can cause contact between the fuel ma-
terial and the water of the storage facilities.

The SFAs must not have:

— structural integrity disruptions, i.e. breaks, tears, melts, etc,;

— considerable deviations from the prescribed geometry
and shape;

— damages that would make difficult the loading of the SFA
into the basket and its retrieval using standard methodology;

— damages of the grapple that would hamper normal opera-
tion of the respective ancillaries;

— breaches in the fuel rod claddings that cause contact be-
tween the fuel material and the water of the spent fuel storage
facilities and the coolant in the transport overpack (permissible
are micro-defects and the respective non-air-tightness of the
fuel rod claddings;

— silt and other surface contaminants.

Delivery of SFAs that do not meet the standard re-
quirements may be performed under separate technical
specifications.

In 2007, 50 SFAs from the storage facilities of building 209
were picked out with 36% enrichment, which met the require-
ments for shipment to the re-processing plant according to
OST 95 10297-95.

OUTLINE OF LOADING OPERATIONS FOR SFAS

‘When shipping the spent fuel, particular attention was paid
to be development of the SFAs loading operations, that would
address the problem of loading the SFAs into the transport
overpacks directly at the Gas Plant complex site and trans-
porting the overpacks with SFAs by trucks across the city to
the main site of the Kurchatov Institute, where the transport
overpacks could be loaded onto the transport wagon.

Several options were considered of SFAs loading into the
transport overpacks, for the purpose of which calculations and
experiments were carried out to investigate the transport op-
erations, taking into account the radiological situation.

ENVIRONMENTAL SAFETY

35



TMABHAATEMA / OBPAWEHWE C OAT

Puc. 2. BHewwHwin By «6acceiita 3arpy3Kkiu»
Fig. 2. Appearance of the "loading pool"

CHEYNBAJIO MPSIMYIO BUIMMOCTD OTepPaIlnii, 3a1UTy T1ep-
COHaJIa CJIOEM BOJIbl, IIPOCTOTY PabOThI, UCIIOJIb30BAHUE
00BeKTOBOTO neperpysounoro konreinepa ITK-2100 u
pacuosiokennoil B 3ganuu 209 kpau-6aiku rpy30n0/b-
€MHOCTBIO 5 T.

B cocennem otceke spanus 209 0gHO M3 XPaHUJINIIL
PAO 6buio crienuasbHo 1epeobopyioBaHo B «bacceiin
3arpy3Kn», 3allOJHEHHBIH BOJOW, /IJIs1 YCTAHOBKU B HEM
TYK-19. Xpanwnuiie 6bI0 THAPOU30JUPOBAHO, COOPY-
JKeHa CcIleluajbHas MojcTaBKa /st ycranoBku TYK-19,
MOJIEpHU3MPOBAHA IITATHAS TpaBepca i 0becredeHst
pabotel ¢ TYK, o6opynoBana cucremMa ourcTKU (OCBETJIe-
HUS) BOJBI U T.I.

Takum 06pa3oM, TPAHCIIOPTHO-TEXHONOTUYECKAS] CXEMA
BKJIOYasIa B cebst:

— noctaBky aBrorpancnoptom TYK-19 ot xenesnono-
poxuoit Betku PHIIL «KypuaToBckuit HHCTUTYT» Ha TeppH-
TOpUIo 0ObeKTa «[A30BbIN 3aBO/I» U YCTAHOBKY €r0 B CIIEIH-
AJIbHO COOPYKEHHOM CTalleJie;

—nogauy TYK-19 B nomerenue xpanunuia OAT ¢ no-
MOIIIBIO aBTONOTPY34HKa;

— noarotoBky TYK-19 k ycraHoBke ero B «6acceiiH 3a-
rpysku»> u 3arpyske OTBC (cHsATHE KPBIMIKH, YCTAHOBKY
B 4exoJ niojictTaBok ox OTBC, 3avanky Ha crenuaabHON
TpaBepce ST CIyCKa B bacceii);

— yeranoBky TYK-19 B «6acceiin 3arpysxus;

— BoITpy3Ky OTBC u3 xpanummnma OAT u sarpysky ee
B TYK-19 o cieninaibHOM TEXHOJIOTHY C UCHIOJIb30BAaHUEM
neperpysounoro koureiinepa ITK-2100 mist BHyTpruoGbek-
TOBBIX NepeMenieHuii cOopku u kpan-Ganku (puc. 3);

— ycranoBky kpbiiiku TYK-19, Haxoasmerocs B «6ac-
ceitre 3arpysku» u sarpyskeaaoro OTBC;

—usBneuenne TYK-19 us «bacceiina sarpysku», yIioT-
HEeHUE KPBIIIKU, IPOBEPKY Ha FePMETHYHOCTD 1 pa/[UallliOH-
HBIIf KOHTPOJIb 3arPy>KEHHOTO KOHTelHepa B COOTBETCTBUU
¢ WHCTPYKITMEN Ha eTo aKcIuTyaTaruio, mepeBo3ky TYK c
MIOMOIIIBIO ABTONOTPY34YHKA HA CTAIleJIb-HAKOTIUTEIb;

— omrombupoBanne kpbiek TYK, morpysky ero na
CIETIaBTOTPAHCIIOPT, /IOCTABKY aBTOTPAHCIOPTOM C TLIO-
maaky o0bekra «[A30BbIi 3aBO» HA JKEJIE3HOAOPOIKHYIO
Betky PHII «KypuatoBckuil ”HCTUTYT» U HOTPY3KY €O B
BaroH-KOHTeWHep.

ITo aroii cxeme ¢ obbekTa B 2007 rojry 6BLI0 OTIPABIECHO
12 TYK-19 ¢ 48 OTBC tumna C-36. Orpaborannas cxema
sarpyskn OAT B8 TYK-19 6buta yTBepskaeHa A TOCIe-
nytomux orrpaBok OAT B 2008-2009 rogax.

BE30MACHOCTb OKPYXAIOLLEV CPE[bI
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As a result, chosen for final development was the loading
process that involved the loading of the TUK-19 overpack un-
der a layer of water, which would assure direct visibility of the
loading operations, shielding of personnel, simplicity of opera-
tion, utilisation of the available on-site transfer cask PK-2100
and overhead crane in building 209, lifting capacity 5 tonnes.

In a neighbouring compartment of building 209, one of the
radwaste storage facilities was re-fitted to be used as a loading
pool, filled with water that would receive the TUK-19 over-
pack. The storage facility was hydraulically sealed, and a spe-
cial pedestal was constructed for the TUK-19 to be sat upon,
with upgrades to the standard lifting yoke to enable operations
with the transport overpacks, and installation of a water treat-
ment system, etc.

Therefore, the loading process would feature:

— delivery by motor transport of the TUK-19 from the rail
road spur from the Kurchatov Institute to the Gas Plant com-
plex site and positioning it in a dedicated slipway;

— delivery of TUK-19 into the spent fuel storage facility us-
ing a forklift;

— preparation of TUK-19 for installation into the “loading
pool” and loading of the SFAs (lid removal, loading into the
basket the SFA supports, splice on a special beam for lowering
into the pool);

— installation of the TUK-19 into the “loading pool”;

— removal of the SFAs from the storage facilities and in-
stallation into the TUK-19 using the specialised transfer cask
PK-2100 for on-site movements of the assemblies and the
overhead crane (fig. 3);

— installation of the lid upon the TUK-19 positioned in the
“loading pool” and loaded with SFAs;

— removal of the TUK-19 from the “loading pool”, tighten-
ing of the lid, leak-tightness test and radiation inspection of the
loaded cask as per the cask operation manual, transfer of the
overpacks using the forklift onto the buffer storage slipway;

— sealing the lids of the transport overpacks, loading them
onto the special motor transport vehicle, and delivery by motor
transport from the Gas Plant complex to the rail road leading
to the Kurchatov Institute and loading it onto the rail wagon.

This process was used in 2007 to ship 12 TUK-19 con-
taining 48 S-36 SFAs. The spent fuel loading process into the
TUK-19 was approved for subsequent shipments of spent fuel
during 2008-2009.

METHODS OF SFA IDENTIFICATION BY TYPE OF FUEL RODS

A vital issue of the 2008 campaign, which needed to be re-
solved before the loading of the SFAs into the TUK-19, was
the need to perform identification of the SFAs by type of fuel
rods. OST 95 10297-95 prohibits mixed loading of SFAs with
different fuel rod types into the same transport overpack; but
at the same time the fuel rods that contain various types of fuel
material (UO, MgO or UAl) are identical in appearance and
outside geometry.

In order to resolve the problem, methodologies were de-
veloped for identification of the SFAs. The first methodology
provides for weighing of the assemblies and the individual fuel
rods under a layer of water inside the storage facilities and
comparing their weight to the weight of non-irradiated fuel
rods with a known fuel type. The weighing was performed us-
ing the electronic digital scale Fisherman Champion 25 with
2% precision. The difference in weight between fuel rods of

N2 12010



SPENT NUCLEAR FUEL MANAGEMENT / HIGHLIGHT

METOAbI UAEHTUOUKALLMKM OTBC MO TUNAM TB3J10B

[MpuHipnranbHbIM BorpocoM paboT 2008 roza, KOTopbIii
HeoOxommmMo Gbuio petth 10 3arpysku OTBC B TYK-19,
6puma HeobxomMocTh  miaeHTnduKarn OTBC 1o Trmam
tBa710B. OCT 95 10297-95 3arperaer cMeNaHHyo 3arpysKy
OTBC c tBasmamu pasnoro tuma B o TYK, Mesxty Tem TBa-
JibI, cozieprkartie pastble Tiibt Torsa (U0, MgO nm UAL,
WJIEHTUYHBI 110 BHEIITHEMY BU/Y Y TEOMETPUYECKIM Pa3MepaM.

Jlns perenyst npoOeMbl ObLIM pa3pabOTaHbl METOLMKU
unentudurarun OTBC. Ilepas npesrosnaraer B3BelMBaHe
cO6OPOK U OT/IEITBHBIX TBAJIOB MO/ CJIOEM BOJBI B XPAHUJIHIIE 1
CPaBHEHVE X BECA C BECOM HEOOIYUEHHBIX TBAJIOB C M3BECTHBIM
THUIIOM TOILIHBA. B3BelmBarme mpoBoInIOCh C KCTIOJIb30BAHUEM
AJIEKTPOHHOTO 11hpoBoro Gesmena Tria «Fisherman Champion
25» ¢ TOYHOCTBIO 2%. Pasnuiia B Bece TBAJIOB Pa3HbIX TUTIOB B
cperreM coctaBuia 30 T. BB M3rOTOBIEHBI IPUCTIOCOOIEHTIST
1t maBsedenrst 827108 13 OTBC u 1x B3BemmBanms.

B ocHoBe BTOPOit METO/IMKM OITPe/IeIEH ST XapaKTePUCTHK
OSIT criekrpoMeTpudeckum criocobom [2] Jieskut usmeperue
arapaTypHoro CIeKTpa M3JIy4eHns], Kak MaTepuajioB caMo-
TO SIIEPHOTO TOILINBA, TaK W TIPOAYKTOB jiesieHus. [[Jist mpo-
BezieHUs1 naMmepenuii B nomeniennn xpanuauiia OAT (3na-
Hum 209) 6blIa coOpysKeHa 9KCIIePUMEHTAJIbHAST YCTAaHOBKA,
BKJTIOUatomast B cebst HEOOXOMMMYIO CHEKTPOMETPIUYECKYIO
aIaparypy BbICOKOTO pa3pelieHus: i CBUHIOBbII 3aIIIUTHBIN
«tomuky it yeranosku B Hem OTBC u TB2.10B.

MeToz B3BENMBAHUST OKazaJicst Gosiee TMPOCTHIM B OCY-
HIECTBJIECHUH, O00ECIIeYUBAIOIIMM PAAUALMOHHYIO (e301ac-
HOCTh TEPCOHAJIA, TTOCKOJIBKY OIEPAINU BBITIOIHSIOTCS O]
3AIUTHBIM CJIOEM BOJIBI OacceitHa.

B pesyJisrare moAroToBUTEIbHBIX PAGOT ObLIM OTOOPAHBI
OTBC na ormpasku Ha [1O «Masiks. Metogiom B3BetBa-
Hust Gblia obecriedera kKomruiekTanus sarpysku 20 TYK-19,
BbIBE3eHHbIX ¢ Tepputopun «laszoBoro s3asoga» B 2008-2009
rorax. beuio ornpasiero 96 OTBC, B ToMm yncite, ¢ TBaIaMu
truna JK-10 — 68 mtyk, ¢ TBastamu Tuma C-36 — 28 mTyk, Bcero
1148 tB2s10B. ClIEKTPOMETPUYECKUIT CII0CO0 OIPEIe/ICHHs Xa-
PaKTEpUCTUK OOJTYIEHHOTO SIEPHOTO TOTLIMBA CITY/KUJ Hesa-
BHUCHMbIM METOIOM KOHTPOJIST TIPU BBITIOJTHEHUH 3TOH pabOThHL.

ok ok

B mpornecce muoronetnux pabor no Beisozy OLAT nc-
MOJIB30BATNCH He TObKO crampaptabie TYK-19 (Bec — 5 T,
BmectumocThb — yetbipe OTBC BBP-2), Ho u pazpaboranHbie
CIIEIMATIBHO /IJIsI TPAHCIIOPTUPOBAHUST TOILIMBA MCCJIEI0BA-
tesbekux peaktopoB TYK-128 Becom 10 T 1 BMECTUMOCTbBIO
10 20 OTBC [2]. 3a 3T0 BpeMst BOCCTaHOBJIEHBI TEXHOJIOTITYE-
CKWe€ CXeMBI 6e30ITaCHOTO BBITIOJTHEHUS OTIEpallnii Mo 3aTPy3Ke
OTBC B TYK-19 u TYK-128, peKoHCTpYyHPOBaHO Bce HE0b-
X0ZImMOoe 0BOPYIOBaHNE, PEIIEHBI OCHOBHBIE OPTAaHM3aINOH-
HbIe ¥ TeXHUYecKre BOMpochl. CeroHst paboThI MO BBHIBO3Y
OAT BemyTca coBMecTHO crienuanncTaMu KypdaToBcKoro
MHCTUTYTA U KOMITAHUU « AJIbSTHC-TAMMay.
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various types in average was determined to be 30 g. Accessories
were fabricated for the removal of fuel rods from the SFAs and
their weighing,

The second methodology was based on measuring the char-
acteristics of the spent fuel by spectrometry [2], determining
the spectrum of radiation emitted by both the fuel material
and the fission products. For the purpose of measurements, the
spent fuel storage facility (building 209) was equipped with
an experimental installation that included the necessary high-
definition spectrometry instruments and a lead shield “house”
to accommodate the SFAs and the fuel rods.

The weighing method proved to be simpler, and safer in
terms of personnel exposure, as the operations are performed
under a layer of shielding water of the pool.

As a result of the preparations, a certain number of SFAs
were chosen for sending to the Mayak Plant. Weighing was
used to find enough assemblies to load twenty TUK-19 over-
packs, which were transported from the Gas Plant complex
during 2008-2009. A total of 96 SFAs were shipped, including
68 with EK-10 fuel rods, and 28 with S-36 fuel rods, making
it a total of 1,148 fuel rods. The spectrometry method of spent
fuel characterization was used as an independent verification
method.

Puc. 3. 3arpy3ska OTBC B TYK-19
Fig. 3. SFAs loading into the TUK-19
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Over the many yeas of spent fuel movement operations,
not just the standard TUK-19 overpacks (weighing 5 tonnes,
capacity 4 VVR-2 SFAs) were used, but also the TUK-128
overpacks designed specifically for transport of spent fuel
from research reactors, weighing 10 tonnes and capacity up
to 20 SFAs [2]. Over this time, measures were undertaken to
restore the safe SFAs loading processes for the TUK-19 and
TUK-128 overpacks, upgrades were performed on all of the
involved equipment, and resolutions were found to the key
administrative and technical issues. Today SNF exportation is
jointly being done by specialists of the Kurchatov Institute and
of "Alyans Gamma"
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