OPTAHU3ALVMOHHDLIE U
TEXHWYEC WUE PELWLEHUA NO
OBPALLUEHMIO C PAO INPU
PEABWINTALUUN TEPPUTOPUN
BEPEFOBOW BA3bl B . FPEMUXA

b.C. CrenenHoB, PHU W, A.B. lemuH, ®rvyn «rm «BHUNN3IT»

0O6wWme NonoXKeHnA

B «KoHuenuuu 3xkonornyeckon peabunutaumm bepero-
BbIX TeXHMYecknx 6a3 CeBepHOro pernoHa Poccum», yteep-
XnoeHHou pykoBoauTenem Pocatoma B 2004 r., oTMeyvaeT-
CA, YTO panbHenwas skcnnyaTauma 6eperosbix 6a3 (BB) B
ry6e AHaopeeBa 1 B rybe YepeaAHasa (n. Fpemuixa) no npunemy
OAT n PAO oT pencTBytowmx kopabnen BM® He npenycmat-
pvBaeTca. bb noanexat BbIBOAY M3 3KCMyaTaunm ¢ noce-
aytoLlen SKonornyeckon peabmnuraumen.

KoHuenuwus obpaleHuns ¢ PAO nioboro obbekta depe-
panbHOro areHTCTBa Mo aToMHoum 3Heprun (PAA3), B TOM
yucne n bb B n. N'pemuxa, nepenaHHon B BegeHne MuHaTo-
Ma B 2001 r., BOMXHa COOTBETCTBOBATb OOLWMM MOMOXEHU-
Am «KoHuenumn MuHaTtoma Poccum no obpaueHunto ¢ pa-
OMOAKTUBHBIMU OTXO#aMu», BBEAEHHOW B AENCTBUE MpU-
KaszomMm MwuHuctpa N2 475 ot 03.08.2000, 1 yunTbiBaTh Cre-
LUMMKY KOHKPeTHOro obbekTa.

Cxema obpaueHus ¢ PAO cornacHo KoHUenuumu npenyc-
MaTpuBaeT:

- cbop, copTupoBKy, NnepepaboTky 1 hopmMmpoBaHme
ynakoBok PAO (KOHOMUMOHUPOBaHME), OTBEYaOWUNX Tpe-
60BaHUAM CTaOWIA XpPaHEHUA N 3aXOPOHEHUSR;

- BPEMEHHO€e XpaHeHue, TPAHCMOPTUPOBaAHME U 3aXO-
pOHEeHne KOHANLUNOHMPOBAHHbIX PaANOaKTMBHbIX OTXOAOB:
yNakoBOK KOPOTKOXMBYLWMUX PAO — B NpMMNOBEPXHOCTHbIE
coopyxeHus (HazeMHble unu 3arnybneHHble no 100 m), yna-
KoBok ponroxwusywmnx PAO — B rnybokune reonornyeckue
dopmaumm (Ha rnybuHe 300 m n 6onee).

MpuHATaA PocaToMOM TexHMYecKasa nonmTuka B obnactum
obpauieHns ¢ PAO cBoauTcs B HacTosiee BPeMs K KOHLIEHT-
PVIPOBAHUIO YCUITMIA MO peanusaumn ctagui nepepabotku,
KOHAMLMOHNPOBAHUA N BPeMEHHOTo xpaHeHnsa PAO o6bek-
TOB UCMOJIb30BaHUA aTOMHOW 3HEPrn N OTIIOXKEHHOMY pe-
LIeHWIO peanu3aumnm CTaanm 3aXopoHeHuA. B KavecTse BbIHYX-
OEHHOW Mepbl MPUHATO BPEMEHHOE OrpaHNYEHNE CXeMbl 06-
paweHua c PAO ctagueit xpaHeHuaA. Cpokn pa3paboTku 1 pe-
anvsauum cTaaum 3aXopoHeHMA orLmanbHO Noka He onpe-
OeneHbl, MO3TOMY HOpMaTMBHaA AOKYMeHTaumnaA ycTaHaBnu-
BaeT MPOOOMKMTENBHOCTb 3KCMyaTaunm XxpaHunumw (cpok
XpaHeHuA) paBHol 30-50 ropgam. MpenycvaTtpuBaeTcs co3na-
HWe LUeHTPanmn3oBaHHbIX (pPervoHanbHbIX) QONrOBPEMEHHbIX
XpaHUnuLW, 4to noTpebyeTt B 6Gnuxawem bynywem TpaHC-
nopTtupoBaHuA ynakoBok PAQO 3a npepnensl NpeanpuaTuii.
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MonunTrka B o6nactn obpateHna ¢ PAO onpenenseT Tex-
HUYecKme peleHns AnA Kaxnon 13 ctagnin obpaiueHns. Mpu
NPOEKTUPOBAHUN HOBbIX COOPYXEHUI NMpeanonaratoT, YTo
XpaHeHwuio noanexat KOHANLMOHMPOBAaHHbIe OTXofdbl, T. €.
ynakoBku PAO, paccmaTprBaemMble Kak 3aKpbITble UCTOYHU-
K1 MIOHW3UPYIOLINX U3NyYeHU. Vicnonb3yemble KOHTeNHepbI
AOMXHbI 6bITb cepTUdnUMpoBaHbl. Cpok cyx6bl (nonroeey-
HOCTb) KOHTEHepa OOMKHa COOTBETCTBOBATb MPOEKTHOMY
CPOKY 3KCrlyaTaLnmn XpaHunuLia unv npesbiwaTh ero. Yna-
koBky PAO chopMupyioTcsa Ha yCTaHOBKaX KOHAMLIMOHUPO-
BaHWA N NPU MOCTYMNIEHUN B XPaHUNMLLIE OOMKHbI OTBEYaTb
COBOKYMHbIM hefepanbHbIM KPUTEPUAM MPUEMIIEMOCTH,
onpenensemMbiM TPe6OBaHUAMU CTAAUN XPaHEHUs U 3axo-
POHEHMA.

1. Cneundpuka obbLEKTa B N. (Ppemuxa

Mpn paccMOTPEHUN KOHKPETHbIX OPraHn3aLMOHHO-TeX-
HUYyecknx pelweHnn no obpauweHuio ¢ PAO B n. Npemunxa
BaXHYI0 pofb UrpatoT cneundomyeckne ycrnoBums, CIOXMB-
wmneca B pesynbTaTe NMpoLWnon AeATeNnbHOCTH.

- O6BbeKT NoANeXnT BbIBOAY M3 3KcnnyaTauuu. Mcyepna-
Hbl Ha3HaYEeHHbI CPOK dKCryaTaLuUmn n pecypc paboTbl cuc-
TEeM U 3NeMeHTOB 06beKTa, yTPaYeEHO NepBOHaYanbHoOe ero
Ha3HayeHwue. MpoaneHne cpoka dKcnnyaTaumMm obbekTa He
npenycmaTpusaeTca. MNepenpodunupoBaHme obbekTa Tak-
Xe He nnaHupyeTtcs. B ¢BA3M ¢ 3TMM 06beM KanuTanbHOro
CTPOUTENLCTBA 10 BO3MOXHOCTY [O/IKEH ObiTb CBeAeH K
MUHUMYMY.

- CywecTBylowas NHpacTpykTypa o6beKkTa He COOTBET-
CTBYET BbIMOJIHEHMIO NMOCTaBMIEHHbIX 3aday. Ha obbekTe HeT
WwTaTHbIX cpeacts obpaweHna ¢ PAO, KOTOPbIMU MOXHO
6b1n0 6bl BoCcnonb3oBaTbcA. XpaHeHne PAO ocywecTBns-
€TCA He B WTaTHbIX YCIOBUAX U HE OTBEYaeT COBPEMEHHbIM
TpeboBaHMAM, ABNAACL UCTOYHUKOM PaaMoakTUBHOrO 3ar-
pPA3HEHMA OKpyXatowen cpenbl.

- B CeBepHOM pervioHe Poccurickonn @enepaunn B rybe
Canpa NnaHUpyeTCcA co3haHue LeHTPann3oBaHHOIO KOMIM-
nekca no rny6okoin nepepabotke TPO 1 nonroBpeMeHHOMY
XPaHEeHUIo KOHAMUMOHMpOoBaHHbIX TPO. MNMostomy B n. pe-
MuXa HeLlesrecoob6pa3Ho rpenycmaTpmBaTh HOBbIE yCTaHOB-
kv rny6okoui nepepabotku TPO v co3naHne Heobxoammoui
MHGbPaCTPYKTYpPbI Mog HOBOE CTPOUTENbCTBO. B cocTaBe MH-
dopacTpyKTypbl 06bEKTa AOMXKHbI ObITb MPEAYCMOTPEHbI TOSb-

ADMINISTRATIVE AND TECHNICAL
SOLUTIONS ON RW MANAGEMENT
DURING REMEDIATION OF THE

COASTAL BASE SITE IN GREMIKHA

B. Stepennov, RRC KI, Russia, A. Diemin, VNIPIET, Russia

General

In the "Concept of Environmental Remediation of Costal
Maintenance Bases in the Russian North" approved by the
Head of Rosatom in 2004, Costal Maintenance Bases (CMB)
in Andreeva Bay and Chervianaya Bay (Gremikha) will no
longer receive Spent Nuclear Fuel (SNF) and Radioactive
Waste (RW) from operating Navy ships. The CMB shall be
decommissioned with subsequent environmental
remediation.

A concept of RW management at any facility of the
Federal Agency for Atomic Energy, including the CMB in
Gremikha that was transferred to Minatom in 2001, shall
comply with general provisions of the “Concept of the Russian
Minatom on Radioactive Waste Management” put in force
by the Minister’s Order # 475 of 03.08.2000 and take into
account specific features of a given facility.

According to the concept, the RW management scheme
includes:

- collection, sorting, treatment and package of RW
(conditioning) to meet storage and disposal requirements;

- temporary storage, transportation and disposal of
conditioned radioactive waste: short-lived RW packages - in
near-surface facilities (above-ground or up to 100 m deep),
and long-lived RW packages - in deep geological repositories
(300 and more meters deep).

The technical policy in the field of RW management
adopted by Rosatom at the moment reduces to efforts
focused on implementation of phases of processing,
conditioning and temporary storage of RW generating from
nuclear facilities, and postponed decision concerning
implementation of the disposal phase. As a necessary measure
it was decided to temporarily limit the RW management
scheme by the storage phase. No development and

implementation schedule has been officially set for the
disposal phase; therefore regulations define the operating
time of storage facilities (storage period) as 30 - 50 years.
There are plans to build centralized (regional) long-term
storage facilities, so in the near future RW packages will have
to be transported outside the respective sites.

The policy described above defines technical solutions for
the mentioned RW management phases. Newly constructed
facilities are designed for conditioned waste storage, i.e.
RW treated as closed ionization radiation sources. Certified
containers shall be used. Container service life (endurance)
shall not be less than the storage facility operating time. RW
packages will be produced at conditioning facilities, and upon
arrival at a storage facility they shall meet overall Federal
waste acceptance criteria defined by requirements of
storage and disposal phases.

1. Specific features of the facility in Gremikha

When considering specific administrative and technical
solutions on RW management in Gremikha, it is
important to take into account specific conditions formed
as a result of previous operations at the site. The
peculiarities include:

- The facility is subject to decommissioning. The specified
operating time and service life of facility systems and
components have expired; the facility is no longer used for
its initial purpose. It is not planned to extend the facility life
or repurpose the facility. Therefore the capital construction
shall be reduced to a minimum as far as possible.

- The existing facility infrastructure does not allow
fulfilling specified tasks. Conventional RW management
facilities that might be used are not available at the site. RW
is stored in off-design conditions not meeting modern
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KO Te yCTaHOBKM, KOTOPbIe MO3BONAT MUHUMUN3NPOBATL OObe-
Mbl PAO 1 o6ecneynTb 6€30MnacHOCTb UX TPAHCMOPTUPOBaHUA
B pervoHanbHbIn LeHTp B rybe Canpa.

- O6bEKT ABNAETCA YAaNeHHbIM U M30NUPOBAaHHbIM, MO-
3TOMy nepepaboTka OTXOOOB Ha MecTe QOofXHa ObITb MU-
HMMM3NpoBaHa. OCHOBHOM 06bEM PadMOaKTUBHBIX OTXO-
0OB nocse KnaccmdrKauMOHHON COPTUPOBKM U yMeEHbLLe-
HMA o6beMa TPaHCMOPTUPOBAHUA (3a cHeT oparMeHTaUmu,
ynopAAao4YeHHON yKNaaku v npeaBapuTeNibHOro npeccoBa-
HWA) OOMKEH BbITb YrakoBaH B KOHTEMHeEpPbI N OTNpaBrieH
Ha panbHenwylo nepepaboTKy B pervoHasbHbI LUEHTP B
ry6e Canpa. Mpu Boibope TEXHNYECKMX peLleHnin no obpa-
weHuto ¢ PAO cegyet otgaBaTh npeanoYyTeHue Mobusib-
HbIM, J1IerKO A€MOHTHPYEeMbIM yCTaHOBKaM, CPeAcTBaM
COOPYXeHUAM, He TpebylwWwmnm KanuTanbHOro CTPOUTENb-
cTBa. YCTaHOBKM AOMXHbI ObITb MPOCTEIMU B yripaBieHuu,
TpeboBaTb MUHMMYMa BCMOMOTaTeNbHbIX CUCTEM 1 06Cny-
XMBaHWA, nonxHa 6bITb obecneyeHa nx nerkasa QOcTaBka u
cb6opka. C y4eTOM CypOBbIX KIMMATUYECKMX YCINOBUA MO-
6u1nbHble YCTaHOBKM HEO6XOAMMO pa3MellaTbh B YKPbITUN
(3maHuwn).

- Bonblwoe pazHoo6pasne BUAOB TBEpAbIX OTXOA0B. TPO
obbekTa pasnMyalnTcA Mo MeCTy XpaHeHus, HOMeHKnaTy-
pe, paavaunoHHbIM NMapamMmeTpaM, PU3MKo-XMMrnYeckomy
cocTaBy 1 MaccorabapuTHbIM XapakTepuctmkam. Mostomy
BaXHO pacrnpenennTb 3TU BMAbl OTXOAOB Ha MOTOKU U 060-
CHoBaTb OobpalleHne C KaXAabiM U3 BblAENEHHbIX MOTOKOB
oTXoOoB. [NA peanusauMy onTMManbHON cxeMbl obpalue-
HUA ¢ PAO npuHUUnuansHoe 3HayeHne npunobpeTaeT cmc-
TeMa KraccugprkaLlMOHHOM COPTUPOBKU U ee rnpmnbopHoe
obecrnevyeHne. Heobxoanmo BbibpaTb U 06OCHOBATb Kpu-
Tepuun Knaccudukaumm ansa opraHusaumm cMcTemMbl onTu-
MarnbHOW Mo3TanHon copTupoBkn PAO.

- Mpwn peabunutaunmn TepputTopun 1 pasbopke 3naHNn 1
COOPY>KEHUI MPOrHo3mpyeTca obpasoBaHme YCIIOBHO paano-
aKTMBHbIX OTXO0B, KOIMYECTBEHHbIN BK/1aA KOTOPbIX MO-
XeT 6bITb 3aMeTHbIM. Hannume ycnoBHO paanmoakTUBHbIX
oTtxonoB («VLLW») MOXHO oXunaaTtb 1 Cpean HakomnneHHbIX
HAO, ynenbHasa aKTMBHOCTb KOTOPbIX MOTFfa CHU3UTbLCA B
pe3ynbTaTe paaAnoakTMBHOIO pacnana Ao 3HavyeHus (1 me-
Hee) HUXHEeN rpaHnubl oTHeceHna K PAO. 1A cHuxeHus
Harpysku Ha cucteMy obpaweHus ¢ TPO Ha 3Tare copTu-
POBKY criefyeT pa3aennTb MOTOKN PaanoaKTUBHBIX U yC/10B-
HO paanoaKkTUBHbIX OTXO0HOB. [1py 3TOM yCITOBHO paamnoak-
TMBHbIE OTXOAdbl C MEPMOAOM MOTEHLUMANbHOW OMNacHOCTH
He 6onee 100 neT MoOryT 6bITb 3aXOPOHEHbI HEMOCPEACTBEH-
HO Ha 06beKTE B CrieLmanbHbIX MPUNOBEPXHOCTHLIX MOTUMb-
HUKaX yNpoLeHHON KOHCTPYKLNMN.

- B coctaBe TPO ob6bekTa MMEIOTCA QONTOXMBYLLNE OT-
Xofbl, cofepxalume o-usnydatenu u -, y-usnydatenu — npo-
aykTbl aktmBaumm (*Ni, ©Ni n np.). Jonroxusywme PAO
TpebyloT oTAENbHOro obpaljeHnsA, Tak Kak OHW He MOryT
6bITb 3aXOPOHEHbI MPUMOBEPXHOCTHBIM CNocobom, peanu-
3aUMio KOTOPOro paccMaTPMBAlOT B KayecTBe NepBOro 3Ta-
na peweHus npobnemsl 3axopoHeHns PAO B Poccuu. MNo-
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3TOMY NpU KnaccuunkaLuMoHHOW COPTUPOBKE BaXHO Bblae-
NATB 3Ty FPYMMNy OTXOOOB B OTAEMbHbIE MOTOKW.

- Hannume 6onbluoro konu4yectea KpynHorabapuUTHbIX
oTxonoB TpebyeT nx hparMmeHTaLmmlpeskn 0o ninnm nocie
copTupoBky. Ana 3Toro ¢ yuetom BmMaoB TPO Heobxoonmo
ncnonb3oBaTh 060pynoBaHMeE HECKOMNBbKUX TUMOB.

- bonbwoe konuyectso TPO xpaHuTcA 6€3 ynakoBKM, a
Te TPO, KOTOpble XPaHATCA yNnakoOBaHHbIMW, BC1EeACTBME
HerepMeTMYHOCTM KOHTENHEepOoB coaepXaT BOAY U HyX-
nalTcA B ee yaaneHuu, Yto TpebyeT opraHulaunmn y3na
CYLLIKU.

2. Llenb n 3agaumn o6pawennsa c PAO

Llenb o6patueHna ¢ PAO — co3paHme cncTeMbl 3Korornyec-
K1 6e30nacHoOro obpalleHns C 0TXodamMum PasnnyHbIX yPOBHEN
aKTUBHOCTU 1 BUAOB, HAaKOMMNEHHbLIMMW 1 06pasyoWMMINCA NP
npoBefeHNn KoMMIekca peabnnmutaLmoHHbIX paboT, npu yc-
NOBUN MaKCMMasibHO BO3MOXHOIO OrpaHUYeHns BPeQHoro
BO30ENCTBUA MOHM3MpYtowero nsnyyeHnsa PAO Ha nepcoHan,
HacerieHVe 1 oKpyXatoLlyto cpeqy.

OcHOBHbIMW 3apayamm obpaueHus ¢ PAO aBnaloTcA:

- cTabunmsaumA cyulecTsylollero coctoaHma TPO, Hakon-
NeHHbIX Ha OTKPbITbIX MiowWaaKax;

- BOCCTAHOBMEHWE WX CO3AaHNe HOBOW MUHMManbHO
HeobxoOuMonm MHPPACTPYKTypbl 06bekTa, obecneynBato-
wen yciosua 6e3omnacHoOro npoeepeHns paboTt no obpa-
weHuio ¢ PAO;

- 060CHOBaHMe ONTUManbHOW cxeMbl obpatieHus ¢ PAO
C y4yeToM cneundomyecknx ycnosuii obbekTa B n. Mpemuxa;

- co3paHme Ha obbekTe cuctemMbl cbopa, Knaccndmka-
LUMOHHOW COPTUPOBKM, YaCTUYHON NepepaboTKM U KoHAK-
LMOHNPOBaHNA OTXOAOB ¢ DOPMUPOBaHMNEM YMNaKOBOK
PAO, oTBevatowmx TpeboBaHNUAM HOPMATMBHOW AOKYMEH-
Taumm Poccninckor depgepaumm no KpUTEPUAM npuemre-
MOCTW OTXOAOB ANA X TPAHCMOPTUPOBAHUNA B pPernMoHasb-
HbI UeHTp B rybe Caipa Ha rnyb6okyio nepepaboTky n/mnm
OONrOBpPEMEHHOE XpaHeHue;

- BbIOOP yCTaHOBOK (TexHosormm n o6opynoBaHus) cop-
TUPOBKN 1N KOHAMLUWOHMPOBAHMA OTXOAOB, MO3BOMAIOWMX
AOCTMYb OMNTUMAalbHOMO COKpalleHA o6bemMa OTXOAOB AnsA
MX TPaAHCMNOPTUPOBAHUA B PEervoHanbHbIA LIEeHTp B rybe
Canpa Ha rny6okyto nepepaboTKy u/vnu QONroBpeMeHHoe
XpaHeHue;

- BbloeneHne M3 Bcero obbema pagnoakTUBHbIX OTXO-
AOB rpynnbl «yCTOBHO paanoakTMBHbIX» («VLLW») oTxonos,
¢ obecrneyeHMeM yCNOBUIA 3aXOPOHEHMA 3TOW FPynMbl OT-
XONOB Ha 06beKTe B XpaHWNMLIax MPUNOBEPXHOCTHOrO TUMa;

- obecneyeHne nepepaboTky HaKOMNEHHbIX U 0bpasy-
towmxca XXPO Ha MoaynbHbIX YyCTaHOBKax nepepaboTky Ha
obbekTe C MCNOMb30BaHNEM YMPOLWEHHbIX TEXHOMOrnyec-
KX MPOLIeCCOB, C MOfyYeHNneM ynakoBOK KOHAWLMOHNPO-
BaHHbIX OTXOAOB, MPUrOAHbIX ANA TPAHCMOPTMPOBAaHNA B
pervoHanbHbIN LIEHTP Ha AONIrTOBPEMEHHOE XpaHeHue;

- BbI6Op 1 060CHOBaHME NCMOSb3yeMbIX AnA POPMUPO-
BaHMA ynakoBok PAO meTannnyecknx n 6eTOHHbIX KOHTER-

requirements, and so it is a source of radioactive
contamination of the environment.

- There are plans to build a centralized complex for high-
level processing of SRW and long-term storage of conditioned
SRW in Saida Bay in the Russian North. Therefore it is
impractical to plan construction of new facilities for high-
level processing of SRW and building the infrastructure
required for the new construction in Gremikha. Only facilities
allowing minimization of RW volumes and safe
transportation of the RW to the Regional Center in Saida
Bay shall be included in the site infrastructure.

- The facility is remote and isolated, therefore on-site
waste processing shall be minimized. The major volume of
radioactive waste shall be packed in containers following
classification sorting and reduction of volume to be
transported (through fragmenting, ordered packing and
pre-compacting) and shipped to the Regional Centre in
Saida Bay for further processing. When selecting RW
management options, preference should be given to mobile
easily demountable plants, facilities and structures that do
not involve capital construction. The plants shall be simple to
operate, easy to deliver and install, require minimum
auxiliary systems and servicing. In view of the severe climatic
conditions, mobile plants shall be installed under cover (in
a building).

- Wide variety of solid waste types. SRW at the facility
differ in storage location, mix, radiation parameters,
physicochemical composition and weight and size
characteristics. Accordingly, it is important to divide these
types of waste into flows and substantiate management
of each identified waste flow. The classification sorting
system and its instrumentation assume fundamental
importance for implementation of the optimal RW
management scheme. Classification criteria shall be
selected and substantiated in order to establish a system
of optimal step-by-step RW sorting.

- Significant volumes of very low level waste (VLLW)
are expected to generate during remediation of the site
and dismantlement of buildings and structures. VLLW may
also be found among the accumulated LLW, which specific
activity might decrease due to radioactive decay to a level
corresponding to the lower limit of qualifying the waste
as RW (or below the limit). In order to reduce the load on
the SRW management system, VLLW flows shall be
separated from other RW flows at the sorting stage. VLLW
with the potential hazard period not over 100 years can
be disposed of directly on the site in special near-surface
repositories of simplified design.

- SRW at the site include long-lived waste containing o-
emitters and B-, y-emitters, activation products (*Ni, ¢*Ni
and others).

- Long-lived RW shall be treated separately, since they
cannot be placed in near-surface repositories, which may
be expected to be built as the first phase of solving the
disposal problem in Russia. Therefore it is important to

separate out flows of this waste during the classification
sorting.

- Large volumes of bulky waste shall be fragmented / cut
before and/or after the sorting. Several kinds of such
equipment shall be used depending on SRW types.

- There is a large volume of unpacked SRW, and water
is inside containers with SRW as the containers are leaking,
so a drainage unit is required to remove the water.

2. Purpose and objectives of RW management

The purpose of RW management is to establish a system
for environmentally safe management of waste of various
activity levels and types that had been accumulated before
and are generating in the course of remediation activities
provided that the adverse impact of LRW ionizing radiation
on the workers, public and environment is limited to the
maximum extent possible.

Main RW management objectives include:

- stabilization of the current state of SRW accumulated
in open areas;

- refurbishment of the existing site infrastructure or
construction of a new minimum required one to provide
conditions for safe RW management operations;

- justification of an optimum RW management scheme
in view of specific conditions of the Gremikha site;

- establishment of an on-site system for collection,
classification sorting, partial processing and conditioning
of waste, including forming of RW packages that would
meet RF regulatory requirements in terms of waste
acceptance criteria to allow delivery of the waste to the
Regional Centre in Saida Bay for high-level processing and/
or long-term storage;

- selection of waste sorting and conditioning facilities
(technology and equipment) enabling an optimum
reduction in the waste volume for delivery to the Regional
Centre in Saida Bay for high-level processing and/or long-
term storage;

- separation of VLLW from the total volume of
radioactive waste and providing conditions for on-site
disposal of this group of waste in near-surface
repositories;

- making provisions for processing of accumulated and
generating LRW in modular treatment plants using simplified
processes to produce conditioned waste packages suitable
for delivery to the Regional Centre for long-term storage;

- selection and justification of metal and concrete
containers to be used for producing RW packages meeting
unification, certification, durability and other requirements
of the Russian regulations;

- ensuring safe conditions of on-site temporary storage
of RW packages before their shipment to the Regional
Centre;

- meeting radiation safety requirements at all work stages
including limitation of releases and discharges to the
environment subject to ecological conditions and requirements.




OpraHn3aUVOoHHbIE U TEXHUYECKME pelleHnA no obpaweHuio ¢ PAO npu peabunutauumn Tepputopun H6eperosoii 6asbl B

n. N'pemunxa

Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

Ta6bnuua 1. OueHka obuwero konuyectea TPO Ha MBX

6 YoenbHas
MecTo HaxoxneHus 06 TPO QI.;EM M aKTUBHOCTb KaTeropvm no
bEKT acca, T
TPO o (yposhn | CMOPO-2002
n3nyyeHus)
MeTannuueckme KOHTeNHepbl B 525 _ B HAO
TeXHONornyeckom 3ane CAO
XpaHunuuwa TPO MeTannuueckne KOHTeNHepbl B
«capkodpare» BAO
2wr. 1,5 m? 3 B - CAO
(rnb3bl Tepmonap n CY3)
Tpy6onpoBonbl, apmaTypa, Mo 8-105 BK/Kr
Hacocbl Ha nosny noasana n 5 - (Hacock!) HAO
TpybHOro kopupgopa
Xpanunuuwa XPO LlemeHTnpoBaHHble XXPO Ha 1 04 _ o 120 MK3B/4 HAO
3Taxe - 2 60ukm no 200 n '
CMeHHble PUNbTPbLI YCTaHOBKMN _ _ HAO
ounctkn XPO «[MoTok» flo 220 mK3s/4
MnaByyas eMKOCTb o 6-10° bk/kr
NEK-50 Emkoctn ona XPO 200 180 (o 35 MKI8/4) HAO
flsa BHewHMx I'vnb3bl Tepmonap n CY3 2 - 228
npuAMKa p p o 170 38/u HAG
_ CAO
. 6
MokxycHasn BeTOHHble KOHTENHepbI 10 50 Mo 2-108 bk/kr HAO
nnowanka . CAO
CranbHble KOHTeNHepbI HAO
Emkoctn B
4 - _
xpaHunuuwax TPO flo 400 -
KoHTenHep nna crepxHen CY3 _ _ _
Mnowanka (2 wT. nopoxHwue) B
AesakTuBaumm
KoHTerHep Tun 11 _
(1 wT. NOPOXHMIA) B B B
KoHTenHep ¢ TPO,HeKOHTeNHe- BAO
MBXTPO pusnpoBaHHble TPO ~82 - - CAO
HAO

HepoB, oTBeYalo WX TpeboBaHMAM HOPMATUBHOM AOKYMEH-
Taumm Poccninckon depepaunu;

- obecneyeHne 6e3onacHbIX YCIOBUIA BPEMEHHOTMO Xpa-
HeHus ynakoBok PAO Ha obbekTe B M. [peMuxa nepen mx
OTMpPaBKOW B PErMOHaNbHbIN LIEHTP;

- obecneyeHne TpeboBaHU paanaLMOHHON 6e3omnacHoC-
TW Ha BCeX dTanax npoBeaeHna paboT, BKIOYaA orpaHuye-
H1e BbIGPOCOB 1 COPOCOB B OKpYKaloLlyto cpeny ¢ cobnione-
HWEM 3KONOrM4ecknx y1oBUiA 1 TpeboBaHUN.

3. XapakTtepucruka PAO
Teepabie PAO

Mpw 3KcnnyaTaumm nyHKTa BpeMeHHoro xpaHenus (MBX), B
OCHOBHOM B MpoLiecce nposeaeHVsA neperpysok Tonnmea Aljiuv
TPaHCMOPTHO-TEXHOOrMYeCKUX onepaumii npu otnpaske OTBC
¢ obbekTa, obpasoBanvcb TBepable PaaMoaKTVBHblE OTXOMbI,
KOTOpble A0 CMX MOP TaM HaxOAATCA. [10 ypOBHIO yAernbHOM ak-
TUBHOCTW NpeAcTaBneHbl Bce kaTeropum otxonos — BAO, CAQ,
HAO. OueHka obuero konunyectsa TPO npuseneHa B Tabn. 1.

HakonneHHble Ha obbekTe TBepAble PaAnoOaKTUBHbIE
OoTX0fbl Pa3NNYaloTCA Mo MaccorabapuTHbIM XapakTepucTu-
KaMm, U3MKO-XNMUYECKOMY COCTaBy, YPOBHIO yAeNbHOM ak-
TUBHOCTU (HU3KO-, CPeAHe- N BbICOKOAKTUBHbIE) N paaNOHYK-
nmaHoMy cocTaBy (conepiKaHWIo AONTOXMBYLMX U KOPOTKO-
XUBYLWKX O- U B-, y-M3ny4vaTenen).
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06w 06bEM HaKOMMEHHbIX TBEPAbIX PAANOAKTUBHbIX
OTX0O0B cocTaBnAeT okono 1500 M3, U3 HUX HU3KOAKTUBHbIX
—okono 86%, cpegHeakTUBHbIX — 0Kono 13%, BbICOKOAKTUB-
HbIX — okono 0,5%.

Mo cnocob6am 1 MecTy XpaHEHUA MOXHO BbIAENUTb Cre-
aytowwme rpynnsl TPO:

- OTXOMbl, KOTOPblE XPAHATCA HaBanom 6e3 ynakoBKM Ha
OTKPbITbIX MJiOLWaAKax;

- OTXO0[bl, KOTOPbIE XPAHATCA Ha OTKPbITbIX NfoWanKkax B
KOHTenHepax;

- OTXOfbl, KOTOPblE XPaHATCA HaBanom 6e3 yrnakoBku B
3arnybneHHbIX XpaHUIMLLax (eMKOCTY, He NpeaHa3Ha4YeHHble
anA xpaHeHusa TPO);

- OTXOAbl, KOTOPbIE XPAHATCA B 3MaHNAX N COOPYXEHUAX,
He uMeloWwnx cTatyca XxpaHunuiua.

BropuuyHbie TPO, o6pasyowmecsa npu obpaiieHnn ¢
KoHTeliHepamun OAT n TPO

Mpw npoBeneHun paboT Ha MNBX B n. NpeMuxa npeannona-
raetca obpasoBaHMe TBEPAbIX BTOPUYHbIX PaAMOaKTUBHbIX
OTXO[OB.

OprEHTNPOBOYHOE KONNYECTBO BTOPUMYHbIX TPO, obpa-
30BaHMe KOTOPbIX OXMAAETCA 3a BpeMs npoBeaeHnsa paboT
no peabunutaumm MNBX, nocturaet 1000 m>.

Table 1. Estimation of the Total Volume of SRW at the TSF

SRW Specific Category
SRW location SRW description volume, | Mass, t (rgzcilz\al'lc%n gscoogoolir;% Bc;
m? levels) )
Metal containers in the process 525 _ _ LLW
hall ILW
SRW storage Metal containers in the “sarcopha-
gus”. 2 containers 1,5 m?each HLW
(thermocouple cases and Control 3 - - ILW
and protection system rod -CPS)
Pipes, fittings, deposits on the
floor of the basement 5 - Up to 8-10° Barkg LLW
and pipe lane (deposits)
LRW storage Cement-grouted LRW on the first _
floor — 2 drums 200 | each 0.4 Up to 120 pSvrh LLw
Disposable filters from the _ _
“Potok” LRW treatment plant Up to 220 pSv/h LLw
PEK-50 Floating LRW tanks ~200 -180 | Up to 6-10° Bk/kr LLW
tank (Up to 35 pSv/h)
Two sinks outside h I d HLW
Thermocouple cases and CPS 2 -
the building ) Up to 170 Svh i
. ILW
Concrete containers 10 50 Up to 2-10° Ba/kg LLW
Montejus area
Steel containers - - _ II_II-_VV\\/I
ETanks in the SRW Up to _ _
storage facilities 400 B
o Container for CPS rods _ _
Decontamination (2 empty containers) - -
area Container of type 11
(1 empty container) - - - -
Open Pad ) ) HLW
Temporary Containers with SRW, bulk SRW -82 _ _ ILW
Storage Site LLW

3. Characteristic of radioactive waste
SRW

SRW was produced during TSF operation, mainly from
refueling of nuclear powered submarines and Spent Fuel
Assemblies management for removal from the site, and
thus far remains on the site. All waste categories by the
specific activity level - High-level waste (HLW), intermediate-
level waste (ILW) and low-level waste (LLW) - are
represented. The estimated total volume of SRW is shown
in Table 1.

SRW accumulated on the site differs in weight and size
characteristics, physicochemical composition, specific activity
level (low-, intermediate- and high-level waste), and
radionuclide composition (long- and short-lived a- and B-, -
emitter content).

The total volume of accumulated SRW is about 1500 m?3,
about 86% of which is low-level waste, about 13% -
intermediate-level waste, and about 0,5% - high-level waste.

The following SRW groups may be identified by storage
methods and places:

- unpacked waste stored in bulk in open areas;

- waste stored in containers in open areas;

- unpacked waste stored in bulk in buried storages (tanks
not intended for SRW storage);

- waste stored in buildings and structures that do not
have a status of storage facilities.

Secondary SRW generated from handling SNF and
SRW containers

The generation of the secondary SRW is expected by
carrying out the operations at Gremikha TSF.

The rough volume of the secondary SRW throughout the
TSF remediation activities is expected to be up to 1000 m3.

LRW

The total volume of LRW liquid accumulated at the TSF
Table 2 below shows the total volume of LRW

accumulated on the site based on analysis of data obtained

from radiation surveys of LRW storage places in Gremikha.

Total volume of generating LRW

The following process and non-process secondary LRW
will be generated during operations on SNF and SRW removal
from places of their accumulation and preparation for
shipment outside the site:

- LRW from the cooldown and drainage unit;

- Low-level waste: decontamination solutions and waters
from decontamination of equipment, vehicles and rooms,
shower and other waters from change rooms;

- Low-level storm sewerage waters.

Volumes and characteristics of the LRW are shown in
Table 3 below.

At the moment the volume of LRW accumulated on the




OpraHn3aUVOoHHbIE U TEXHUYECKME pelleHnA no obpaweHuio ¢ PAO npu peabunutauumn Tepputopun H6eperosoii 6asbl B

n. N'pemunxa

Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

Xuvpakue PAO
ObLyee KONMYECTBO XUAKNX PaAN0aKTABHbIX OTXOAOB,
HakorieHHbIX Ha [BX

MaHHble No obLlemMy KonmM4yecTBy HaKoMNEHHbIX Ha 06bEK-
Te )KPO, nonyyeHHble B pe3ynbTaTe pagMaunoHHOro obcne-
noBaHuA 06bekToB xpaHeHusA XXPO B n. Fpemuxa, npreene-
Hbl B Tabn. 2.

Obuee konu4yecTBo obpa3syrowmxca XKPO

B npouecce BbinofHeHWA paboT no ynaneHuio OAT n TPO
13 MeCT HaKOMeHMA 1 NOAroTOBKE NX K BbIBO3Y 3a npepernbl
o6bekTa 06pasyloTcA BTOPUYHbIE TEXHOMNOMMYECKME N HeTeX-
HONOrnYeckne Xnakne paanoakTUBHbIE OTXOAbI:

- XXPO 13 Mmogynsa pa3aMopo3KU 1 OCYLIKY;

- HN3KOAKTMBHbIE OTXOMbl: Ae€3aKTMBALIMOHHbIE PACTBOPbI
M BoObl OT Ae3akTUBaUMM 06OPYOOBaHUA, TPAHCMOPTHbIX
CpencTs 1 NOMelLleHWI; AyLlWweBble 1 Apyrne BOAbl U3 CaHMpPO-
MyCKHWKOB;

- HN3KOAKTMBHbIE BOAbI AOXAEBOW KaHanmsaumn.

KonuyectBo n xapaktepuctmkm 31ux XXPO nprBeneHsbl B
Tabn. 3.

Mo oueHkaM B HacToswWwee BpeMsA 06beM HaKOMMNEHHbIX
XPO Ha obbekTe cocTaBnseT He MeHee 320 m° 6e3 yyeTa
XPO B nnaBemkocTax MEK-50. B npouecce paboT no peabu-
nuTaunmn obbekTa nNpeanonaraeTca obpasoBaHune He bonee
1000 m*/ron XXPO B OCHOBHOM HUW3KOIO YPOBHA aKTMBHOCTM.

4. OpraHnsaLnoHHbIe N TeXHNYeCKne pelieHna no
obpaueHuio ¢ PAO npu peabunurtauum Teppuropun
6eperoeoii 6a3bi B n. l(pemmnxa

4.1. oHuenTyanbHasA cxemMma obpaleHus c
pasnuuHbiMu Bugamu PAO

AHanu3 cneundunkn ycnosuim peabunutaumm obbekTa
No3BONMN BbIpaboTaTb KOHKPETHbIE KOHLENTYasbHbIe MNOMo-
XeHns cxeMbl obpalueHns ¢ PAO n HamMeTuUTb opraHM3aum-
OHHble N TEXHMYeCKMe peLleHNs No ee peanusaumm.

OCHOBHbIEe KpUTepun BbI6Opa OpraHmM3aLMOHHbIX U TeX-
HMYEeCKMX peLleHni no obpaueHuto ¢ PAO:

- MPOCTOTa, OTPAabOTAHHOCTb, YPPEKTUBHOCTE MPUMEHSA-
€MbIX TEXHOMOIMIA N NPOLIeCCOB B cCOYETaHUN € obecneyeHu-
em APB;

- MVMHUMM3aUUA BBEAEHUA HOBbIX KanuTanbHbIX CTpoOe-
HUIA;

- MMHUMU3aLMA 3TarnoB TEXHONOMMYeCcKoro npoLecca o6-
paweHusa ¢ PAO c obecnevyeHeM HOPM TPAHCMOPTMPOBA-
HUA N KPUTEPUEB NPUEMNEMOCTN B PErMOHarnbHble LIEHTPbI
ana nocnepytole paboTsbl;

- YHUMKaLMA | MUHUMM3aLUMA HOMEHKIaTypbl KOHTEN-
HepoB, ucronblyembix B TTC.

Tabnuua 2. O6uee KONMNYECTBO HaKoMeHHbIX XXPO

KoHuenTyanbHas cxeMa obpalleHnA C HaKOMMeHHbIMU U
BHOBb obpasywwmnmuca PAO B cdomnmane N2 2 «Ce PAO»
npepcraBneHa Ha puc. 1.

MpennoxeHHaa KoHUeNTyanbHaaA cxema npegycmaTpu-
BaeT cnefyloLme OCHOBHbIE OpraHn3aUnoOHHbIE U TEXHUYEC-
Krne MeponpuAaTuA:

- nepepaboTtky XPO Ha 06beKTe Ha MOAYJIbHbIX YCTAHOB-
Kax C MPUMeHeHMEM NPOCTbIX TEXHOOTMIA 1 NONy4YeHneM B
KayecTBe KOHEYHOro nMpoaykTa nepepaboTkm LeMeHTUPO-
BaHHbIX KOHLeHTpaToB XXPO, ynakoBaHHbIX B 3alWnTHble be-
TOHHbIe KOHTelHepbl, CepTUULIMPOBaHHbIE ANA TPaHCNop-
TUPOBAHWUA B PErvoHasbHbIA LIEHTP N XPaHEHWUA B Ha3eM-
HbIX 0ONTOBPEMEHHbIX XpaHUMLWax Ha TEpPUTOPUN perno-
HarnbHOro LeHTpPa;

- c6op (N3BNEeYEeHME 13 HEOPraHN30BaHHbIX MECT XpaHe-
HWA) 1 KNaccndprkaLMoHHyIo copTupoBky TPO, HaxoaALWmMX-
€A Ha XpaHeHUN 6e3 ynakoBOK C BblAeNeHNeM:

® BbICOKO- 1 cpeaHeakTMBHbIX TPO, cogepxalunx gonro-
XuBylwme Hyknuabl (AXH);

® HM3KOaKTMBHbIX TPO, cogepxawwux OXKH;

e cpefHe- N HU3K0aKTMBHbIX TPO, copepXallmx KOpOTKO-
Xusyuwme Hyknmabl (KXH);

® YCNTOBHO paamoakTmBHbIX TPO (VLLW);

- pparMeHTaUMIO 1 OMOHONNYMBAHNE LIEMEHTHBIM pa-
CTBOPOM He noasexalunx ganbHenwen nepepaboTke BbICO-
KO- M YacTu cpenHeakTnBHbIX TPO, copepxatwmx OXH, ¢ dop-
MVpPOBaHMEM ynakoBOK, MPUrOfHbIX AnNA TPaHCNOPTMPOBa-
HMA N NONITOBPEMEHHOIr0 XpaHEHUA B XpaHWUMLax perno-
HanbHOro LUeHTpPa;

- doparmMeHTaLmMIio 1 npeaBapuTenbHYIO NMOAMPECCOBKY
yactn (markmx TPO) HM3koakTUBHbIX TPO, copepxatmx OXH,
cpendHe- U HM3KoaKTUBHbIX TPO, copepxalmx KXH, ¢ dpop-
MUWPOBaHMEM YyMaKoOBOK, CEPTUPULIMPOBAHHbIX ANIA TPaHC-
NopTUpOBaHWA faHHoM rpynnbl TPO Ha nepepaboTKy B pe-
rMoHanbHbIV LeHTp B rybe Canna;

- 3aXOPOHEeHNe B MPUMNOBEPXHOCTHOM MOTUIbHUKE Ha
obbekTe B M. pemMuxa yCnoBHO pagnoakTuBHbIXx TPO
(VLLW);

- ynakoBky TPO, xpaHALNXCA B KOHTEHepax 1 UMetoLmnX
nacnopTa KayecTBa, B cepTUULIMPOBaHHbIe TPaHCMOPTHbIE
KOHTeNHepbl ANnA oTNpaBky Ha nepepaboTKy B pervoHanb-
HbI LeHTp B rybe Canpa.

4.2. O6pauweHume c XXPO

B cooTBeTCTBMM C peleHnAMU, MPUHATbIMK B O60CHOBa-
HUM nHBecTUumi (OBUH), Nnpu paspaboTke TEXHNYECKUX pe-
WweHW no obpatueHuio ¢ )XKPO paccmaTpuBaloTcA ABa OCHOB-
HbIX BapuaHTa:

MecTo HaxoxaeHus XPO Obbem Kateropus no

XPO, m3 CIMOPO-2002
Emkoctu ana XPO; npuamMkA 1 1 2; npnemHbie rHesna 260 HAO
1, 2, 4; MBXTPO." * 60 CAO
0,25 BAO

* be3 yyeta XXPO B nnasemkoctax MEK-50.
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site is estimated as at least 320 m*if LRW in PEK-50 floating
tanks is excluded. It is expected that low-level LRW will be
mostly generated at a rate of 1000 m3y maximum during
the facility remediation activities.

4. Administrative and technical solutions on RW
management during remediation of the coastal base
site in Gremikha

4.1. Conceptual scheme of RW management

Analysis of the peculiarity of the site remediation
conditions allowed developing a conceptual framework of
the RW management scheme and outlining administrative
and technical solutions for implementation of the scheme.

The administrative and technical solutions on RW
management were selected on the basis of the following
criteria:

- Technologies and processes to be used shall be simple,
proven, efficient and shall ensure nuclear and radiation
safety.

- Minimum construction of permanent buildings.

- Minimum number of steps in the RW management
process along with meeting acceptance criteria and
regulations relating to transportation to regional centers
for subsequent operations.

- Unification and minimization of a range of containers
used in transportation and management schemes.

The conceptual flow chart of handling RW accumulated
and generating at SevRAO Branch #.2 is presented in Fig. 1.

The proposed conceptual scheme provides for the
following basic technical and administrative measures:

- LRW treatment in modular plants using simple processes
with a final product in the form of cement-grouted LRW
concentrate packed in shielding concrete containers certified
for transportation to the Regional Centre and long-term
above-ground storage at the Regional Centre site;

- Collection (removal from non-organized storage places)
and classification sorting of SRW in storage with separation
of:

¢ high- and intermediate SRW containing LLN,

¢ low-level SRW containing LLN,

e intermediate- and low-level SRW containing SLN,

e very low-level SRW (VLLW).

- fragmentation and grouting of high-level SRW and part
of intermediate-level SRW containing LLN that are not
subject to further processing, and preparation of packages
suitable for transportation and long-term storage in storage
facilities of the Regional Centre,

- fragmentation and pre-compaction of a part of low-
level SRW containing LLN, and intermediate- and low-level
SRW containing SLN (soft SRW), and preparation of packages
certified for transportation of this class of SRW to the
Regional Centre in Saida Bay for processing,

- disposal of very low-level SRW in a near-surface
repository at the Gremikha site,

- packing of containerized SRW having passports of quality
in certified shipping casks for delivery to the Regional Centre
in Saida Bay for processing.

4.2. LRW management

According to options adopted in the OBIN when
developing technical solutions on LRW management, the
following two basic options of LRW management are
considered:

- option 1 - removal of all accumulated and generating
LRW from the TSF;

- option 2 - processing of all accumulated and generating
LRW at the TSF.

The conceptual flow chart for the LRW management
options is presented in Fig. 2.

The process of management of low- and intermediate-level
low- and high-salt LRW according to option 1 provides for
preparation of the LRW for removal by ship to Zvezdochka
and/or Atomflot and includes the following steps:

- collection of LRW;

- interim storage and neutralization;

- pH adjustment (if necessary);

- sedimentation of suspensions, formation of decantate
and sediment;

- compaction of the sediment;

- cement grouting of the sediment;

- cement grouting of interiors of shielding concrete
containers;

- interim storage of the containers with the grouted
sediment;

- transportation of the concrete containers to the
Regional Centre in Saida Bay for long-term storage;

- delivery of the decantate to a ship intended for
transportation of LRW.

The process of the same LRW management according to
the second option will include the following steps:

- collection of LRW;

- interim storage and neutralization;

- sedimentation of suspensions and compaction of the
sediment;

Table 2. The Total Volume of Accumulated LRW

LRW location LRW Category according
volume, m?| to SPORO-2002
LRW tanks; sinks Nos. 1&2; receptacles 1, 2&4; Open 260 LLW
Pad.” 60 ILW
0,25 HLW
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Tabnuua 3. Konnyectso 1 xapakTepuctmka BTOpUYHbIX XKPO

onunyect-
HomeHknatypa e areropwms, PagnaumoHHble
M3Ir¢')n PAO XapaKTepucTMKN
)KPO ot ne3akTuBaLmy aBTOTPaHCNop- He 6onee HAO 3,7-10-3,7-10° Bk/n
Ta M KOHTEHepOoB 70
XPO oT ne3akTMBaLUM 30aHuii n 250 HAO Ot 103 po 107 KBK/Kr
COOpYyXeHnn 50 CAO uo 103 KEK/n
Jo 8 HAO Ho 107 kbk/n

TexHonoru4veckme XPO (13 monynsa

Pa3MOpPO3KM 1 OCYLIKK) fo 1,5 CAO No 3,7-102 kbk/n
Bonbl noxneBon KaHanmsawumm ¢
HB§(T|§O A H 240 HAO Mo 3,7-10% KBK/n
Nywesble v opyrune oAbl N3 caHMNpPO- 360 HAO Mo 3,7-10% KBk/n
NYCKHNKOB ’
Bofbl OT CaHLLI030B 460 HAO Ho 3,7-10% kbk/n

Bcero: 968 HAO

51,5 CAO

- BapmaHT 1 — BbIBO3 BCEX HAKOMIEHHbIX M 0Opa3yoWnXca
XPO cMBX;

- BapmaHT 2 — nepepaboTka Bcex HAKOMMEHHbIX U 06pa3y-
ownxca XPO Ha MNBX.

MpuHUMNManbHas cxemMa BapMaHToB obpalieHua ¢ )XKPO
n3obpaxkeHa Ha puc.2.

TexHonornaA obpaleHns ¢ HA3KO- U cpeaHeakTUBHbIMM
MarnoconesbiMn 1 BbicokocorneBbiMn XXKPO no BapuaHTy 1
obecneynBaeT noarotoBky XXPO K BbIBO3y cyiHOM Ha ®IYTI

«LC«3Be3gouka» w/unu ®ryn «Atomdonot». Moarotoeka
J)KPO npegycmaTtpuBaeT npoBedeHmMe creayowmx TeXHOo-
rmyeckmx onepaumi:

- cbop XPO;

- BPEMEHHOE XpaHeHue, yCpeaHeHNe;

- koppekTnpoBKy pH (npn HeobxoonmocT);

- OCaxgeHune B3BeCeW, NonyyYyeHne gekaHTaTa n ocagka;

- YNNOTHEHMe ocafKa;

- LeMeHTMpOBaHMe 0caaka;

- 3aNMBKY LIeMEeHTHOro pacTBOpa B 3alUNTHble 6€TOHHbIEe
KOHTENHepbI;

- BpeMeHHOe XpaHeHne KOHTEMHEePOB LiIeMeHTMPOBaH-
HOro ocafka;

- TPaHCNopTUpPOBaHMe HETOHHbIX KOHTENHEPOB Ha AOMNro-
BPeMeHHOe XpaHeHe B pernmoHanbHbIi LeHTp B rybe Cannga;

- nepepavy gekaHTaTa Ha cyaHo ans nepeso3ku XKPO.

TexHonorusa obpaueHua ¢ XXPO no BapmaHTy 2 BK/lo4Ya-
eT aiefylowne TexHonornyeckne onepaumnn:

- cbop XPO;

- BPEMEHHOE XpaHeHue, yCpeaHeHune;

- OCaXxAeHwe B3BeCeln 1 yNIIoTHEHWE OCaaKa;

- nepepaboTky ocBeTneHHbix XXPO meTonom ynapuvBea-
HWA Ha MOAYNbHOW YCTaHOBKE;

- LeMEeHTMpPOBaHMe 0cafka 1 KOHLIeHTPaToB OT yrapuBa-
HuA XKPO;

- KOHTPOJbHYIO AOOYNCTKY KOHAEHCaTa OT yrapuBaHuA
cpenHeakTMBHbIX XXPO Ha cenekTUBHbIX copbeHTax;

| PaguoakTweHbie oTxoak thunuana Ne 2 «CesPAOs

| KouteiHeps c TPO | |

Ccpmpanua 4] chparmmamnﬁ TPo I

1l

Boicoko- 1

BAO, CAO)

1l

% M3IKOAKTHBHBIE ]
CPEAHEAKTHEHbBIE HAO, CAD panuoaKTMBHbie TPO
i ( ) (OHAD, VLLW)
"

Mﬁrmx TPQ KL‘!HI’EMH&W |

| mapunposar:neT‘;"K |

Cruuyermsie

Dopmupoeanie TYK

HPo | TpaHnc nopw|

I

- < L

PezuoHansHuIl UeHmp
g gybe Cadda

Puc. 1. Konuenmyanwvnas cxema oopawenus ¢ PAO 6 ghuruane Ne 2 «Cee PAO»

Table 3. Volume and characteristic of the secondary LRW

Volume, RW Radiation
LW type ms,"y category characteristics
LRW from decontamination of vehicles 3,7x10%-
and containers Toimax Lo 3,7x10* Bg/l
LRW from decontamination of buildings 250 LLW
and structures 50 ILW from 10° to 10" kBa/kg
to 8 LLW to 10° kBg/l
Process LRW (from the cooldown and upio ip 0 d
drainage unit) upto 1,5 ILW up to 107 kBg/|
Storm sewerage waters from the Open 240 LLW up to 3,7x10? kBq/l
Pad '
Shower and other waters from change 360 LLW up to 3,7%10% kBq/l
rooms '
Waters from contamination control 400 LLW upto 3 7%102 kBq/l
stations '
Total : 968 LLW
51,5 ILW

- treatment of clarified LRW by evaporation in a modular
plant;

- cement grouting of the sediment and concentrates
produced by the LRW evaporation;

- check post-treatment of the condensate from evaporation
of intermediate-level LRW using selective sorbents;

- cement grouting of interiors of shielding concrete
containers;

- interim storage of the containers with the grouted
sediment,

- transportation of the concrete containers to the
Regional Centre in Saida Bay for long-term storage;

discharge of purified LRW into household sewerage or
recycling.

Analysis of comparison criteria for the above options has
shown advantages of option 2 over option 1 mostly due to
significant administrative and technical difficulties with

making arrangements for safe transportation of LRW by
sea to other facilities for processing.

Based on the estimated total volume of accumulated
LRW (at least 320 m®) and volumes of LRW generating
annually in the course of remediation activities (1000 m3/y
maximum), the average output of the LRW treatment
facility was estimated at 300-400 liters per hour.

It is proposed to use a modular evaporation plant as a
basic LRW concentration unit. The presence of surface-active
substances (SAS) in LRW may have a significant effect on the
evaporation plant performance. Sampling and analysis of
accumulated LRW demonstrated the absence of SAS in the
LRW. To preclude any SAS content in LRW generated every
year, itis suggested that SAS-free decontamination solutions
and detergents should be used in the operations, so that SAS
do not affect the evaporation process.

Collection tanks will be used for LRW interim storage
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Fig. 1. Conceptual Flow Chart of RW Management at SevRAO, Branch #.2
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- 3aNMBKY LIEMEHTHOIO PacTBOpPa B 3alWMTHble 6ETOHHbIe
KOHTENHepbI;

- BPEMEHHOE XpaHeHne KOHTENHepOB LIeMeHTMPOBaH-
HOro ocapka;

- TPaHCNopTMpoBaHNE GETOHHbIX KOHTENHEPOB Ha OOJ1-
roBpeMeHHOe XpaHeHne B pernoHanbHbIn LeHTP B rybe
Canna;

- B oumLeHHbIX XKPO B x036bITOBYIO KaHanu3aLmio AnA
rnepenayn Ha NOBTOPHOE MCMOSIb30BaHMe.

AHanms KpuTepreB CpaBHEHWUA MPeacTaBneHHbIX Bapy-
AHTOB NMoKa3san NPenMyLLecTBO BapmaHTa 2 Nno CpaBHEHMIO C
BapuvaHToM 1 B OCHOBHOM BCeACTBME 3HAYUTENbHbIX Opra-
HU3aLMOHHbIX N TEXHUYECKNX CTIOXHOCTeN obecneyeHuns be-
30MacHoro TpaHcnopTupoBaHusa XXPO Mopcknum TpaHcrnop-
TOM Ha apyrve obbekTbl AnA nepepaboTku.

C yyeTom obulero o6bema HakonneHHbIx XXPO (He me-
Hee 320 M%) n obbemoB exerogHo obpasyiowmxca XPO B
npoLecce BbINOIHEHMA PaboT no peabunutauuu (He 6onee
1000 m3/ron) onpeneneHa cpenHAA NPON3BOANTENIbHOCTb YC-
TaHoBKM nepepaboTku XXPO — 300-400 n/u.

B kauyecTBe OCHOBHOroO annapaTta KOHLEeHTPUPOBaHUA

Xpanunuue XXPO
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)KPO npegnaraeTtcA vUCrnonb3oBaTh MOOYSbHYIO BbIMapHYIO
YCTaHOBKY. DXPPeKTUBHOCTb PabOThbl BbINAPHOWN YCTaHOBKM
CyLWeCTBEHHO 3aBUCUT OT HaNn4YmnA MOBEPXHOCTHO-aKTUBHbIX
Bewect (MAB) B XXPO. B3aTble Npobbl 1 aHanu3bl HaKor-
neHHbIx XXPO nokaszanu oTtcytcTtBue B HUX MAB. Ina ncknio-
YeHuA conepxaHus MNAB B exxerogHo obpasytowmxca XXPO B
npovecce BbINONHEHNA paboT NPeanoXeHo NCnonb3oBaThb
Ae3aKkTuBMpYloWwmMe N Mololwme pacTBopbl, He coaepxatume
MAB, 4TO6bI UCKIIOYNTL UX BINAHME Ha NpoOLIecc Bbinapuaa-
Hua XKPO.

BpemeHHoe xpaHeHue n ycpenHeHune XXPO, a Takxe cbop
ouneHHbIX XXPO ana npoBeageHnA KOHTPONA aKTUBHOCTU
nepen c6pocoM B XO3ANCTBEHHO-ObITOBYIO KaHanu3auuio
6yneT Npon3BOANTLCA C MPUMEHEHNEM eMKOCTeNn-coopHM-
KOB. B kayecTBe eMKOCTeN-COOPHMKOB NpeanonaraeTca nc-
nonb3oBaTb MMelowwmeca Ha «CeBPAO» KOHTENHepbI-LMCTep-
Hbl MMO-5 BMmecTumocTbio 20 m3.

B npouecce pa3paboTky annapaTypHbIX cxem rnepepadboT-
k1 XKPO 6bIna Takxe npoaHanusnpoBaHa BO3MOXHOCTb UC-
MOMb30BaHUA CYLECTBYIOWNX YCTAHOBKN LIEMEHTUPOBAHNA
«MYLU» 1 ycTaHOBKM COPOLIMOHHON O4YNCTKM (CENEKTUBHOMN
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Puc.3. Cxema pacnonosicenus 30anuil u ykpoimuil 045 pasmeujerus 06opyoosarus yexa 2KPO
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Fig. 2. Conceptual Flow Chart of LRW Management

and neutralization and for collection of treated LRW for
checking activity prior to discharge into the household
sewerage system. It is proposed to use IMO-5 tank containers
of volume 20 m? available at SevRAO as collection tanks.

By developing LRW treatment flow charts, the possibility
of using the existent MUC cementing plant and the EKO-2
LRW sorption treatment (selective sorption) plant was
assessed. For a number of reasons it was considered that
these plants could not be used in the new LRW treatment
processes. The MUC cementing plant is designed for
operations with cement compound with the highest activity
of 10°Bg/kg which is insufficient, and the EKO-2 plant does
not meet current safety requirements.

It is proposed to install process equipment for LRW
treatment according to options 1 and 2 in free rooms of existing
building where the EKO-2 plant is located and in a newly
constructed annex to this building in place of the existent annex
(to be demolished). The layout of buildings and structures of
the LRW management system is shown in Fig. 3.

After refurbishment of the EKO-2 plant building, it will
accommodate:

- a section for LRW unloading from a tank lorry;

- purified LRW control tanks;

- area for buffer storage of drums with low-level
cemented LRW;

- modular gas-cleaning process equipment;

- auxiliary systems equipment.

The annex is intended for:

- units of plants for LRW preparation for treatment;

- LRW cementing plant;

- area for reloading of drums with cement compound;

- purified LRW control tanks.

The annex will be constructed in place of the old one to
be demolished.

The annex will have a through vehicle corridor with a 5-t
crane.

As an alternative option the use of assembly room in the
SRW storage building is considered for the emplacement of
LRW treatment units. The layout of buildings and structures
of the LRW management system for this option is shown in
Fig. 4. Implementation of this option will allow avoiding new
construction of the annex and reducing, to a considerable

SRW storage ; %
30151
e Rk .
Tl 0l |
Newly constructed shelter New ann ex

Fig. 3. Layout of Buildings and Shelters for LRW Treatment Equipment
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KPO no arbmepnamugnomy eapuanmy

- yyacTKa neperpyskm 604ek ¢ Le-
MEHTHbIM KOMMayHOOM;

copbuwnm) XXPO —3KO-2. OgHako no psagy npuymrH 6bino npu-
3HaHO, YTO 3TWN YCTAHOBKN HE MOTYT ObITb NCMONb30BaHbI B
HOBbIX TEXHOMOrMYeckux cxemax nepepabotku XPO. Tak,
yCTaHOBKa UemMeHTUpoBaHuA «MYL» paccuntaHa Ha pabo-
Ty C LeMEHTHbIM KOMMayHAOM aKTUBHOCTbIO He 6onee 10°bk/
KT, 4TO ABNAETCA HEAOCTAaTOUYHbIM Npu nepepaboTke XPO, a
ycTraHoBka DKO-2 He OoTBeYaeT COBpPEMEHHbIM TpeboBaHU-
AM 6e30MacHOCTL.

OnAa pasmMelleHNA TeXHONOrMYeckoro obopynoBaHunsa
yyacTkoB nepepaboTku XPO no BapuaHtam 1 un 2 npenyc-
MaTpPMBAIOTCA MCNOMb30BaHMe CBOBOOHbIX MOMeLleHWI Cy-
LecTBylOWero 3aaHns, roe pasmellaeTca ycraHoska KO-
2, N CTPOUTENbCTBO HOBOMW MPUCTPOMKM K HEMY Ha MecTe
CyllecTBylOWEN NPUCTPONKK, noanexauen cHocy. Komno-
HOBKa 3AaHWI 1 COOPYXeEHMUIN cncTeMbl obpalleHna ¢ XXPO
rnokasaHa Ha pwc 3.

3naHue ycraHoBkn OKO-2 nocne pekoHCTpyKuumn npea-
Ha3HavyaeTca AnA pasmelleHuns:

- y3na pasrpy3ku XXPO 13 aBTOUUCTEPHbI;

- KOHTPOJbHbIX €MKOCTeN ounweHHbIx XPO;

- KOHTPOJNbHbIX €EMKOCTEN O4YU-
weHHbIX XKPO.

MpucTpoika meeT CKBO3HOW TPAHCMOPTHbIN Bbe3f, OC-
HalleHHbI KpaHOM rpy30MOAbLEMHOCTBIO 5 T.

B kauyecTBe anbTepHaTMBHOrO BapmaHTa pasMelieHnA
monynen nepepaboTtkn XPO paccmaTprBaeTCsa UCMOMb30-
BaHMe MOHTa)xHoro 3ana xpaHunuwa TPO. KomnoHoBKka
30aHUI U COOPYXEHUIN cnucTeMbl obpatteHma ¢ )XKPO no 3To-
My BapuaHTy n3obpaxeHa Ha puc. 4. Peanusaums 3Toro pe-
WeHMA No3BONMUT n3bexaTb HOBbIX CTPOUTENbHbLIX PaboT No
CO30aHUIO NPUCTPOWNKN U B 3HAYNTENBHOW CTEMEHM COKpa-
TUTb TEXHOMNOIrMYeckne CBA3M eMKocTen cbopa XPO, pas-
Mellaembix B XxpaHunuvuie TPO, 1 TeXHONOrnm4yecknx ycTaHo-
BOK nepepaboTku XXPO, KoTopbie MOTyT ObITb pa3MelleHbl
B MOHTaXHOM 3are xpaHunuwa TPO, a He B NpuCTpoiKe K
30aHuio 17.

OnA paccMOTpeHWsA OaHHOro BapuaHTa Heo6xoonmo
pewnTb BONPOC yaaneHna ns 3naHna 19 Haxooawmxca Tam
Ha BpeMeHHOM XpaHeHun 6onee 520 KoHTenHepoB ¢ TPO
(cyyeTom paboT B 2008 r.) 1 0cBOHOXOEHWSA 3TOrO 30aHNA
ONnA pasMeLleHns TaM yCTaHOBOK nepepaboTtkum XPO. 31n

KOHTeNHepbl MOTyT 6bITb Ne-

MeTannuueckve TPO MycTble koHTeHepb! PEMELLEHBI Ha BPEMEHHOE
(CAO, BAO) XpaHeHue Ha creunasnbHyto
* nnowanky noa ckanowm unn B
Ehetlonengali GHO Y  Cop s nepeooYepenHoOM Mopsioke
e ®parmeHTauus. BbIBE€3€HbI B TPAHCMOPTHbIX
dUNbTP-NoBYLWKY CY3 MNoAnpeccoska | Koteiepusaus, Bf en:lzlmze y
BaroRa : r@PMBTHSBLI,Hﬂ. pa KOHTEMHEPAX B pernoHalb-
BbICOKONPOHUKAIOLLEIA MacnopTuaauus HbIA LeHTp B ry6e Caiina.
LieMeHTUpoBaHHbIe cmecsio BAO n CAO Ho 3Tu Bonpockl TpebyioT
U ? pnononiHuTensHom, 6onee ge-
KoHTeiiHepsi ¢ TPO — TanbHOW npopaboTku ansA
MPUHATUA OKOHYATENbHOIo
peweHus rno Bbibopy Bapu-
JONoBHo y - 3axopoHeHue Ha o6 bekTe B aHTa.
RaaHIaiiMBHEIS NPUNOBEPXHOCTHOM MOrMNBHUKE
oTX0Ab!
(cTpouTensHeIit Mycop 4.3. O6paueHune c TPO
i) OnHuMm 13 3Tanoe pabot

no peabunutaumn MNBX B n.

Puc. 5. Ilpunyunuanvuas cxema oopawenus ¢ TPO
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Fig. 4. Layout of Buildings and Shelters for LRW Treatment Equipment for the Alternative

Option

degree, process links between LRW collection tanks to be
located in the SRW storage building and LRW treatment
plants, which can be installed in the assembly room in the
SRW storage building instead of the annex.

This option can be considered if over 520 containers with
SRW in temporary storage in the SRW storage building are
removed from the building (in view of the work planned for
2008), and the building is vacated to allow installation of
LRW treatment plants. The containers may be transferred
for temporary storage in the special area under the rock or
removed in shipping casks to the Regional Centre in Saida
Bay in the first place. These issues, however, shall be further
studied in more detail before a final choice of the option can
be made.

4.3. SRW Management
One of the phases of Gremikha TSF remediation activities is
removal of accumulated SRW from the waste accumulation places.

In view of the small volumes of accumulated and
generating SRW, and specific requirements of the Gremikha
TSF, the SRW management scheme provides for establishment
of a minimum required and sufficient SRW management
process including SRW conditioning and removal to the
Regional SRW Processing Centre in Saida Bay.

The conditioning process consists of classification sorting
and certification of SRW according to NP-020-2000
requirements, packing (or repacking) of SRW and
preparation of shipping packages according to NP-053-04
requirements for delivery by container ship to the Saida Bay.

The following two containers will be prepared for
removal:

- containers with waste prepared for long-term storage
and disposal;

- containers with waste to be further treatment.

The conceptual flow chart of SRW management at the
TSF in Gremikha is shown in Fig. 5.

Metal SRW(ILW, Empty containers
HLW)
Work clothes *
and PPE Drying. Sorting
Fragmentation :

Filters CPS > Cogmpaction > gﬂCfl(]l"Q =¥ | Interim storage
Highly penetrating Cer?igcl;gon
compound casting

of HLW and ILW
Cemented LRW *
Containers with SRW >
Y
= On-site disposal in a near
Very low level waste surface repository
(rubbish, soil, etc.)

Fig. 5. Conceptual Flow Chart of SRW Management




OpraHu3aumnoHHble N TEXHUYeCcKue peleHna no obpauweHuto ¢ PAO npu peabunutaummn tepputopumn beperoBoit 6asbl B
n. N'pemunxa

Administrative and technical solutions on RW management during remediation of the coastal base site in Gremikha

Table 4. List and Characteristic of Dual-Purpose Containers for Transportation of
Conditioned RW to the Regional Centre in Saida Bay

Ta6n|n|.|a 4. I'Iepequb N XapaKTeEPUCTUKa KOHTEI?IHepOB aByxueneBoro HasHa4yeHumA
anA TpaHCNOPTUpPOBaHUA KOHOANLMOHNPOBAHHBbIX PAO B perVIOHaJ'IbeII7I LUEHTP B

ry6e Canpa
Tun, mapka | Obo3HaueHve Mecto Unc- — : Container Standard, Place of
O60pynoBaHue 1 ero TexHu- ap ¢ [IoKyMeHTa, |npumeneHms Mpumeva- Descrlpt_lo_n and ted_mlcal tvpe development | equioment Pcs. Note
ype, p quip
Yyeckune xapakTepucTukm KOHTENHE cragus o6opynosa- no, Hue characteristics of equipment analoque stage application
POB, aHaNOT | hasnagoTki s en. e} 9 pp

. Ona yexnos ; For casings
1. KoHTeliHep-c60pHUK Heoo- Mnowanka TMna 22 n 1. Non-returnable collection Area 500/1 of type 292
POTHBI H 500/1 u KacceT contalner( ) New and Open and casings
V=6 M (52), hgeu= 10 MM . oBan KOHTeiIHe- V'=6m’(52), hyy=10 mm KT-6000/1 Pad, buildings| 26
Fabaputbl: 2650x1750x1375 Mm KT-6000/1 paspaboTka 3EZBH);;P500'4 26 poB TuNa 6, Sizes: 2650x1750x1375 mm development "~/ ~ 505, of :YPe 6
Matepman: ctanb yrnepoancras 505, nnowan- noywek J1- Matesr(l)e(l)l:kcarbon steel areas 502 and J'c|$31altnrgz)ss'
m = 800 kr ki 502 1 515 31, chuner- m=eEKg 515 ®1-3 filters

pos ®1-3
2. KoHTeliHep TPaHCMOPTHbIA 1 2. Dual-purpose returnable
060pOTHLIN [BYXLENEBOro Ha- nA pasme- shipping cask - For BH-0,2
3paHuAa 504 Buildings 504 ;
3HayeHus ' weHna 6oyek V =258 m3, rocTt 9 drums with
V =2,58 M [a6apuTbi:D=2000MM YKTIA rocT16327-88 i?f;jo”z”am;fg 217 | BH-0,2¢ Sizes = 2000 mm, H = 1274 mm YKTIA 16327-88 32325°5aasff535 217 [ compactable
H = 1274mm npeccyembi- Material: carbon steel an SRW
MaTepwvan: cTanb yrnepoancTas mn TPO m = 990 kg
m = 990 kr
- _ Buildings 504
3. 3aWNTHBLIN HEBO3BPATHbIA KOH- 53(;15aH|1|AJ1H0310a‘}:1- 3. Non-returnable dual-purpose and 505, areas
TeViHep ABYXUENEBOro HasHaue- FOCT P51824- | kv 502 m 515. | o | Ina orxonos shielding container H3K-150-1,5M oct 502 and 515. | 995 | For LLW and
HUA H3K-150-1,5M + 1"HA0 n CAO Sizes: 1650x1650x1375 mm : P51824-2001 | At phase Il - | * ILw
abaputbl: X X MM Anowanka Material: reinforced concrete area 500/1 70
MaTZgggn: xenesobeToH 500/1 n m = 4300 kg and Open
m= Kr
NBXTPO __Pad
7 3naHna 504 4. Concrete insert for H3K-150 Buildings 504
4. BKJ’]?HbILIJ 6ETOHHbIV B 505 nnowa i B komnnekTe container and 505, areas _Comp|e'(e
KoHTeHep H3K-150 Hogas o éOZ M”;é € KOHTEMHe- Sizes: 1600x1600x1300 mm B New 502 and 515. 70 with H3K-150
Fa6aputeli: 1600x1600x1300MMm - 6 “1 70 |pom H3K-150 L development | At phase Il - container for
pa3paboTka p p
MaTepuan: 6eToH Ha stane 2 Material: concrete HLW
oy 7 nnowanka ana BAO. ms =7,64(with the lid) area 500/1 :
M Screnaneasonm =7,64(C KPbILWKOW) 500/1 1 v _W(a)”zﬁ‘)é‘“r[r“13 ! and Open
V =0,415m3 =0,
MBXTPO pad
= For H3K 150-
M5 KOHTEeN-
5. TPaHCMOPTHbLI KOHTelHep ﬂHel'JOB H3K ;5/ Sgingin% cask for SRW 1650n0'0/|§T_
TPO p 150-1,5M, KT- = 342M - i '
A . Mopckowt Mnowanky Sizes: 6058x2438x2438 mm 20-feet marine New Areas 02and | 50 | ykTIA.
V=322m 20-cb To xe 20 6000/1, A container 1C development 515 .

. yTOBbIN 502, 515 Material: carbon steel containers
FabapuTtbl: 6058x2438%x2438 Mm KoHTemHep 1C YKTIA. To — 2500 k A di t
MaTepwan: ctanb yrnepogucras HMM-053-04; m= 9 cecording to
m = 2500 Kkr NP-053-04
6. KoHTenHep yHMBepcanbHbIN 6. General-purpose large- .
KPYMHOTOHHAXHBIA TPaHCMOPT- Mo HM-053- ;conn.la\gelshlpp;mg container for A;\:lcpo(r)c;gngllto
HbIA N1 HU3KOAKTMBHbLIX PAO TY 3177- 04; TN<10, ow=leve waste TY 3177- Areas 502 and 2304
V=32 m VKTH-24000 | 0010552243 | 'Sopi8%% | 7 | Mpumannex- V=32m YKTH-24000 | 0010552243 515 7 | Tn<io,
Fa6aputbl: 5895x2270x2381 Mm 99-2005 : HocTb 3A0 Sizes: 5895x2270x2381 mm 99-2005 Belongs to
MaTepuan: crab Hepxagelowas «3KkomeT C» Material: stainless steel Ecomet S
m = 2550 kr m = 2550 kg

*Ha ctagun ganbHenwero NpoeKkTMpoBaHNA BO3MOXHO UCMOSIb30BaHNE KOHTENHepa TUMNa «kopob
BMECTMMOCTbIO 5,2 M3», NpeanoxeHHoro dovpmoi «Actec» (Mtanus) ana nyHKTa BPEMEHHOTO XpaHeHus,
pacnonoxeHHoro B rybe AHOpeeBa.

* In further designing there may be used a container of “5,2-m? box” type proposed by Actec (Italy) for
the temporary storage facility in Andreeva Bay.

Classification sorting is the most important process - processing methods: waste that can be decontaminated,
operation in RW management aimed at forming waste flows  compacted, remelted, fragmented, and unreclaimable waste;
according to processing, storage and disposal methods. - mass and size parameters of waste: large-size

The proposed solid waste classification system uses the  equipment that can be fragmented, large-size equipment
following criteria: that cannot be fragmented, long objects, thick-walled and

- waste origin (sources); thin-walled metal.

- radiation parameters: exposure or effective dose rate, Objectives of the classification sorting include:
specific activity, radionuclide composition, period when the - reduction of the radioactive waste volume through
waste is potentially hazardous; identification of the non-radioactive waste category and a

- physicochemical properties: combustible and part of very low level SRW that can be considered “clean”
incombustible, soft, metal, concrete, and soil; waste after 100-year storage;

pemMunxa ABNAeTcA ynaneHne HakonneHHbix TPO. CyyeTtom  ynakoBke) TPO 1 NMoaroToBKe TPAHCMOPTHbIX YNakKoOBOK B

He6ONbWOro KONMMYeCcTBa HAKOMMEHHbIX U 06pa3syloWmXca  COOTBETCTBUM ¢ TpeboBaHMAMK HIM-053-04 ons BbiBO3a Ha

TPO, a Takxe cneundmyeckux TpeboBaHnin Ha MBX B n. Mpe-  cyoHe-koHTeHepoBo3e B ryby Canna.

Muxa cxema obpalweHus ¢ TPO npepycmaTpuBaeT paspa- K BbIBO3y 6ynyT MOAroTaBnMBaTbCA [BA NOTOKa KOHTEN-

60TKY MMHMMaNbHO HEO6XOAMMOrO U [OCTaTOYHOMO NPOLIeC-  HEepPOB:

ca obpateHus ¢ TPO, 3akstoyaloLerocs B KOHAMUMOHUPOBA-

HUM TPO 1 BbIBO3€ B perMoHasnbHbIN LEHTP MO 06palleHnNio  TeNbHOro XpaHeHWUsA Y 3aXOPOHEHUS;

¢ TPO B ry6e Canpa. - KOHTelHepbl C 0TX0OaMu, KOTopble TpebyioT nanbHen-
MpoLuecc KOHANLIMOHNPOBAHWA 3aKITIOHAETCA B KNaccudm- el nepepaboTku.

KaUWOHHOWM COpTUPOBKE 1 nacnoptusauum TPO B cooTBeT- MpuHUMnuanbHas cxema obpaieHua ¢ TPO Ha MBX B n.

- KOHTeVIHepr C OTXOOAaMK, NoAroToBfeHHbIe AnA ann-

ctBUM ¢ TpeboBaHmAMK HIM-020-2000, ynakoBke (unv nepe-  Fpemuxa nokasaHa Ha puc. 5.
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KnaccmdmkaumMoHHas copTUpPOBKa OTXOAOB ABMAETCA
BaXKHEWLWel TeXHONormyeckon onepaunen obpalleHus ¢
PAO, HanpaBfieHHO Ha POPMUPOBaHME NOTOKOB OTXOOOB
no cnoco6am nepepaboTKM, XpaHEHUA 1 NOoCedyoLWero 3a-
XOPOHEHWA.

Kputepuamun npennaraemMon cuctembl Knaccmdoumkaumm
TBEpAObIX OTXOOOB ABMAIOTCA:

- NpouncxoxpaeHune (MCTOYHMKN 0H6pa3oBaHNA) OTXOOOB;

- paavaLMOHHbIe NMapamMeTpbl: MOLWHOCTb 3KCMO3ULINOH-
HOM 1nn 3cdbdpeKTUBHOW A03bl, yAeNbHaA akTMBHOCTb, Paano-
HYKJIMAHBIN COCTaB, CPOK MOTEHUMANbHOW ONAaCHOCTN OTXO-
nos;

- hmznYeCcKo-XMMUYeckme CBONCTBA: FopioYvme U HEFopio-
yne, MArkne, MeTarn, 6eToH, rpyHT;

- MeTodbl nepepaboTku: Ae3akTUBMPyeEMble, npeccye-
Mble, nepennaenaemMble, pparMeHTUpyemMble , Henepepa-
6aTblBaeMble OTXOfbl;

- MaccorabapuTHble NapamMeTpbl OTXOOOB: KpyrnHoraba-
puTHOEe doparmMmeHTMpyeMoe obopynoBaHue; KpyrnHoraba-
puTHOE HechparMmeHTMpyemMoe 060pynoBaHNe; ANIMHHOMEP-
Hble M30enuA; TONCTOCTEHHbIN U TOHKOCTEHHbIA MeTans.

3apgayvamu knaccudukauMoHHOWM COPTUPOBKM ABMAIOTCA:

- cokpalleHne obbeMa paanmoakTUBHbIX OTXOOOB B pe-
3ynbTaTe BbiAeNeHNA KaTeropmm HepaamoaKTUBHbLIX OTXO-
AOB, @ TakXe YacTn YCNOBHO paanoakTnBHbIX TPO, koTopble
nocne xpaHeHus B TedeHne 100 net moryT 6bITb NepeBene-
Hbl B KaTEropmio «4MCTbIX» OTXOMOB;

- pasgeneHne paaMoaKkTUBHBIX OTXOAOB Ha AONTOXUBY-
e n kopoTkoxueylme PAO;

- paspeneHue TPO Ha rpynnbl No cnocobam nepepaboT-
KW: ropioyme 1 Heropiouue; nepepabaTtbiBaemble 1 Henepe-
pabaTbiBaeMble; HU3KO-, CPEAHE- U BbICOKOAKTNBHbIE OTXO-
Obl POPMMPYIOT B OTAEMNbHbIE MOTOKW.

Bce TPO, koTopble MoryT 6biTb NepepaboTaHbl, ocylla-
I0TCA, COPTUPYIOTCA MO COOTBETCTBYIOWMM rpynnam, dopar-
MEHTUPYIOTCA, @ MArKne HU3KoakTuBHble TPO nononHuTenb-
HO MoAnpeccoBbIBalOTCA (B LUENAX YyMeHblleHNA obbeMoB
TPaHCMOPTMPOBaHUA N obecrieyeHns 6e30nacHOCTU Npu
TPaHCMOPTMPOBaHMN), NACNOPTU3MPYIOTCA 1 YKIaablBalOTCA
B KOHTelHepbl, KoTopble 6yayT HanpaBneHbl Ha QanbHen-
wyto nepepaboTKy B permoHasnbHbI LeHTp B rybe Canpa.

Bbicoko- 1 cpeaHeakTuBHble TPO, conepxatume AXKH, ko-
TOpble He MOTyT 6bITb 3pdpekTUBHO nepepaboTaHbl C MOMO-
LWbIO CYLLECTBYIOWNX METOAOB NepepaboTku, doparmeHTUpY-
I0TCA, yNOPAAOYEHHO YKaAbIiBalOTCA B 3alUNTHbIE KOHTENHE-
pbl U UMMOBUNN3MPYIOTCA LEMEHTHBIM PacTBOPOM Ans obec-
neyeHmA 6€30MacHOCTV NpPU TPAHCMOPTUPOBAHNN Ha AONIO-
BPEMEHHOEe XpaHeHVe B PervMoHanbHbIN LEHTP U AOMOMHU-
TerbHOM 61ONOrMYecKo 3almnTbl 3TUX OTXOOOB NP TPAHCMOP-
TMPOBAHNW 1 AOATOBPEMEHHOM XPaHEeHUH.

YcnoBHo pannoakTuBHble TPO (VLLW), BbiAABNIEHHbIE MO
COOTBETCTBYIOWMM KPUTEPUAM NPUEMNIEMOCTU B NpoLiecce
npoBefeHnA paboT No peabunuTaunm TeppuTopun, a Takxe

B npoLecce KnaccugmkaLumMoHHON copTMpoBku TPO, MoryT
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6bITb HaNpPaBneHbl Ha 3aXOPOHEHNE B MPUNOBEPXHOCTHbIN
MOTUIbHUK KyPraHHOro TMMa, Mo KOHCTPYKLMW aHanornyHbIn
TOMY, KOTOpPbIA B HacTosAllee BpeMA NMpPoeKTupyeTca ans
obbekTa B rybe AHOpeeBa.

Ona npoBeneHus 3Tux paboT B cocTaBe Liexa obpalleHunn
¢ PAO npenycMoTpeHo co3aaHme y4acTKoB 06palleHmA ¢ KOH-
TenHepamu Ha MNBXTPO, KOHONMUMOHNPOBAHUA U BPEMEH-
Horo xpaHeHus TPO u nNpurotToBneHns 6€TOHHOro pacTBo-
pa. YTobbl 06ecnevnTb PYHKLUNOHMPOBAHME 3TUX Y4aCTKOB,
6ynyT 3apencTBoBaHbl 06bEKTbI CyLLeCTBYOLEN NHAPACTPYK-
Typbl MOC/Ie PEKOHCTPYKLMK, a TakXXe MOCTPOeHbI HOBbIE 3[a-
HUVA 1 COOPYXEHNSA.

YcTaHoBKM No KoHAauumoHuposaHuio TPO npegnonara-
eTCA pa3MecTUTb B CyLeCTBYIOWMX 30aHMNAX Nocne ux pe-
KOHCTPYKUMN 1 ABYX AOMNONMHUTENBHO MOCTPOEHHbIX NMPU-
cTporkax. PasmelleHne 3paHnin 1 COOPY>XEHNI MO KOHAMU-
umoHupoBaHuio TPO 1 nx Ha3HayeHme nokasaHo Ha puc. 6.

Mnowapka xpaHeHUA KOHTeNHepoB ¢ TPO npegHasHave-
Ha anAa:

- BPEMEHHOI O XpaHeHWUs KOHTeliHepoB-c6opHMKOB ¢ TPO,
ynaneHHbIx ¢ MBXTPO;

- BPEMEHHOIro XpaHeHua KoHTenHepoBs ¢ TPO oByxuene-
BOrO Ha3HaYeHWs;

- hopMMpOBaHUA TPAHCMOPTHbIX YNAaKOBOK;

- hopMMpoBaHUA TPAHCMOPTHOM NaPTUN.

lMnowapka XxpaHeHWA NOPOXHEN Tapbl NpeaHa3HavyeHa
ON1A BPEMEHHOr 0 XpPaHeHMA NOPOXHUX KOHTeNHepoB-cbop-
HWKOB 1 KOHTeHepOB ABYXLIeNeBOro HasHa4eHus ana TPO,
a TakXXe pacxoaHbIX MaTepuanos (LeMeHTa, XMMpeareHToB
nop.).

3naHne obpaueHmna ¢ TPO npenHasHavyeHo Ansa BCKPbI-
TWA «CTapbIX» KOHTENHepoB, usBneyeHnsa TPO, COPTUPOBKM,
hparmeHTaumm, NOANPECCOBKN 1 KOHANUMOHNPOBaHMA TPO.
B 3pmaHun npegycmoTpeHa ycTaHOBKa C1eayoLmnX TeXHONO-
rMYecKmnx Moaynem:

- TEXHONOrMYeckmnin Moaynb TaMOyp-Lusio3a;

- Mofynb neperpyskn o6bekToB TPO;

- Moayfb Pa3MOPO3KU U CYLLKW;

- MOAyJb BO3AYLHO-MNa3MeHHOW pe3Ku;

- Moaynb nsBneyeHna TPO 13 KOHTENHEPOB;

- MoAyfb ra3004mCTKY;

- Mofynb Ae3akTnBaUun obopynoBaHus;

- Mofynb BaKyyMHOW y6opKu;

- Mofyrb MOANPECCOBKN MANKUX HU3KOAKTMBHbIX TPO;

- MoAyJb YCTaHOBKMW KpblLWeK KOHTENHEepPOB;

- Moayfb Wo3-Kamep.

3naHue KoHanumoHmpoBaHua TPO npenHasHayeHo ansa
dopMmrpoBaHmMA ynakoBok ¢ TPO. B 3naHun npegycmoTpeHa
yCTaHOBKa CriefyloLWmX TEXHONOrMYecknx Moaynen:

- Mopay”nb domkcaumm TPO 1 repmMeTr3aLiMm KPbILWKU KOH-
TenHepoB TMNa H3K;

- MOayfb KOMMAEKTaLUNN MeTanin4yecknx KOHTeNHepoB;

- Mofay”nb fe3akTuBaumnm 060pyaoBaHMA U HAPYXHbIX MO-
BEPXHOCTEN KOHTENHEPOB;
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Fig. 6. Buildings and Structures for SRW Conditioning

- separation of radioactive waste into long-lived and
short-lived RW;

- SRW grouping by processing methods. Combustible and
incombustible; reclaimable and unreclaimable, low-,
intermediate- and high-level waste form separate flows.

All SRW that can be processed is drained, sorted into
groups and fragmented, and soft low-level SRW is
additionally compacted (to reduce the volume to be
transported and ensure safety during transportation),
certified and packed into containers to be delivered to the
Regional Centre in Saida Bay for further treatment.

High-level SRW and intermediate-level SRW containing
LLN that cannot be effectively treated by existing methods
is fragmented, packed into shielding containers in a certain
order and immobilized by cement grout to ensure safety
during transportation to the Regional Center for long-term
storage and provide additional biological shielding of the
waste during transportation and long-term storage.

Very low level SRW (VLLW) identified on the basis of
corresponding acceptance criteria in the course of the site
remediation activities and during the SRW classification
sorting may be disposed of in a near-surface repository of a
mound type similar in design to that being developed for
the TSF in Andreeva Bay.

To perform this work, it is proposed to establish a RW
management department including an area for handling
containers at the Open Pad, and area for SRW conditioning
and temporary storage, and an area for concrete

preparation. These areas will be operated using the existent
infrastructure facilities after their refurbishment, and also
construction of new buildings and structures is planned.

SRW conditioning units will be installed in existent
buildings after their refurbishment, and in two newly
constructed annexes. Layout of structures to be used for
SRW conditioning is shown in Fig. 6.

The area for storage of containers with SRW is intended
for:

- temporary storage of collection containers with SRW
removed from the Open Pad;

- temporary storage of dual-purpose containers with
SRW;

- preparation of shipping packages;

- making up a shipment.

The area for storage of empty containers is intended for
temporary storage of empty collection containers, dual-
purpose SRW containers, and consumables (cement,
chemicals, etc.).

The building for SRW management is intended for
opening “old” containers, SRW extraction, sorting,
fragmentation, compaction and conditioning. The following
process units will be installed in the building:

- entrance cabin unit;

- SRW container transfer unit;

- cooldown and drainage unit;

- air plasma cutting unit;

- unit for SRW removal from containers;
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- Moay”nb nacrnopTusauuny;
- MofyJib MPUrOTOBMIEHNA AE3aKTMBUPYIOLWMX PACTBOPOB;
- pacXoOHbIN CKiaf peareHToB;

- pacxoOHbIl Ckilan LeMeHTa.

4.4. ®opMumpoBaHue TPaAHCMOPTHbIX YNaKOBOK
pPas3nnYHbIX BUAOB TBEPAbIX OTXOAOB

Mpouecc obpaweHnsa ¢ TPO 3aBepliaeTca pasmeLleHu-
€M KOHAULIMOHMpPOBaHHbIX TPO B KOHTENHepPbI 1 TPaHCNop-
THble YrakoBOYHble KOMMNEeKTbI, repmeTunsaumen TYK, ero
MapKNPOBKOW, paarauNOHHbIM KOHTPOMEM U Mpu Heob-
XOAVMMOCTW Oe3aKTMBaUMen Hapy>XHOW MOBEPXHOCTW, Nof-
roTOBKOW MacropTHOW QOKyMeHTauuun. B pesynbTaTte KOH-
AMUNOHMPOBAHMA TBePAbIX OTXOAOB, C YY€TOM UX paspe-
NeHVA Ha yKasaHHble Bbile BMAbl (rpynnbl), obpasyoTcs
ynakoBkn PAO pasfinyHbIX TUMOB.

Mo cBoeMy Ha3Ha4yeHWIo YNakoBKM 3TUX TUMOB MOTyT
6bITb pasgeneHbl Ha ciedyloWwme rpynmbl:

- HeOHOPOTHbIE KOHTENHEPBI, HanpaBrAeMble B perno-
HanbHbIN LEHTP Ha QONrOBPEMEHHOE XpPaHEeHWE;

- 060pOTHbIE TPAHCMOPTHbIE KOHTENHepbl (ynakoBKa
THMa «A») ANA TpaHcnopTMpoBaHua TPO B NepBUYHbIX yra-
KOBKax Ha nepepaboTKy B permoHanbHbI LIEHTP;

- pononHuTenbHble 060POTHbIE TPAHCMOPTHbLIE KOHTEN-
Hepbl (ANA PopMMpPOBaHUA YNaKOBKM TUMA «B») anA apyrmx
KOHTEeNHepPOB B COOTBETCTBUM ¢ TpeboBaHMAMM HIM-053-04.

MepeyeHb N xapakTepucTuka KOHTEMHEPOB AByXUene-
BOrO Ha3HayeHWA AnA TPaHCNOPTUPOBAHUA KOHAULIMOHU-
poBaHHbIX PAO B pervioHanbHbI LieHTp B ry6e Canpa npu-
BedeHbl B Tabn.4.

Takol 0oCTaToYHO 6OMbLWON NepeYeHb TUMOB YNakoBOK
ANA TPaHCNOPTUPOBAHMA KOHANLMOHMPOBaHHbIX TPO 06yc-
nosneH 60nbWON HOMEHKNATYPOW pasnuyHbix Buaos TPO,
MMeloLWMXCA Ha 0bbekTe, a TakKe He0HXOAMMOCTbIO CobIo-
neHnA Bcex TpeboBaHUI 6€30MacHOCTN NPU TPaHCMopPTU-
poBaHun TPO B pernoHanbHbIl LeHTp B rybe Canina.

Takmm obpas3oMm, OnA TPAHCMOPTMPOBAHUA KOHAULUMNO-
HMpoBaHHbIX TPO npepycmaTprBaeTcA NCMOMb3OBaHME
WeCTN TUMNOB TPaHCMOPTHbLIX KOHTENHEPOB:

- KOHTeNHepbl M. 1 1 3 (cM. Tabn.4) Ncnonb3yTCA B Ka-
YyecTBe HEOBOPOTHbIX KOHTENHEPOB, HamnpaBnAeMbIX B pe-
rMOHasbHbIN LEHTP Ha OONrOBPEMEHHOE XpaHEHWE;

- KOHTelrHepbl M. 2 1 6 ncnonb3yloTcA B KayecTBe 060-
POTHbIX TPAHCMOPTHbIX KOHTENHEePOB (ynakoBKa TMMa «A»)
onA TpaHcnopTupoBaHua TPO B MepBUYHbIX yrakoBKax Ha
nepepaboTKy B PernMoHanbHbI LIeHTP;

- KOHTeWNHepbl M. 5 ncnonb3yloTca B KayecTBe AOMOMHU-
TemNbHbIX 060POTHbIX TPAHCMOPTHbLIX KOHTEHEPOB (YnakoB-
Ka Tuna «B») onA Opyrmx KOHTEMHEPOB B COOTBETCTBUW C
TpeboBaHunaMN HIM-053-04.

MpenctaBnAlT UHTEPeC pa3paboTky U NpeanoxeHns
3apybexHbIXx opraHusauunii No KoHTeliHepaMm, Heobxonum-
MbIM AnA POPMMPOBaHMA TPAHCMOPTHbIX yriakoBok ¢ PAO.
B Poccnm 13 Bcero pacCMOTPEHHOrO Bbille napka KOHTeu-
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HepoB pa3paboTaHbl, cepTUPULNPOBAHbI N HAXOOATCA B
MPOMBILWNEHHOM 3KCMnyaTaumm M1Wb HECKONbKO BMAOB. Vc-
Mosib30BaHMe CyLLeCcTBYOLWNX 3apyOeXHbIX KOHTENHEPOB ce-
PUIAHOIrO MPOW3BOACTBA NO3BONUT 3HAYNTENBHO COKPaTUTb
Cpoku Havana BbiBo3a TPO 13 o6bekTa B M. Fpemuxa B peru-
OHanbHbIN LeHTp B rybe Canpa. NMpennaraemMbie KOHTEHe-
pbl OOMXHbI OTBEYaTb TpeboBaHNAM HOPMAaTUBHOWM OOKY-
MeHTaummn Poccnnckon depepaumm, XxapakTepmsoBaTbCa
OONTOBEYHOCTbIO, @ TakXe ONTUManbHbIMN TEXHMKO-3KO-
HOMMYECKNMM NOKasaTenaMu.

5. 3akniouyeHne

K HacTosWwemMy BpeMeHM B paMKax 3aBepluatolleinca pas-
paboTku KoHuUenTyanbHOro npoekta no obpalieHuto ¢ oT-
paboTaBWMM AAEePHbIM TONSIMBOM M PAAMOaKTUBHbIMUY OT-
xonamu AN «BBP», AMJT Tnna «Anbda» n peabunutaumm
TeppuTtopum MBX B N. Npemmxa npopaboTaHbl OCHOBHbIE
OpraHmM3auUMoHHbIE N TEXHUYECKME BOMPOCHI obpalieHns ¢
PAO, HakomnneHHbIMN Ha obbeKTe.

HameueHbl 3Tanbl peanmsauun no obpaueHuio ¢ PAO,
pa3paboTaHbl NPUHLMNNANIbHbIE TEXHONOIMYECke CxeMbl
obpalleHna ¢ pasnMYyHbLIMWU rpynnamMu OTXoAoB, BbIbUpa-
I0OTCA TUMNbl KOHTENHEPOB ANA XPaHEHUA 1 TPaHCNOPTUPO-
BaHuA PAO, HauaTt BbI6Op ycTaHOBOK M o06opynoBaHus,
NpennoXeHbl KOMMOHOBOYHbIE peLeHUsA YyCTaHOBOK nepe-
paboTkn N KOHAVLIMOHNPOBAHUA OTXOAOB, HAXOAATCA B CTa-
Ann 060CHOBaHWA CXeMbl Pa3MeLLEHNA HOBbIX COOPY>KEHUN
M YKPbITUI Ha reHnnaHe obbekTa.

[o Havana pa3paboTkm paboyero npoekTa No KOMnek-
cy obpauweHusa ¢ PAO Ha MNBX B n. pemunxa Heobxoanmo
BbINONTHUTb AOMOMHUTENbHbIE NPOPAaBOTKM Y MPUHATH OKOH-
YyaTenbHOe pelleHne O LenecoobpasHOCTN pasmMelleHnA
yyacTkoB nepepabotkm XXPO B npuctporike K 3gaHuio 17
uwnn B 30aHMn 19 ¢ nepemelleHnem KoHTenHepos ¢ TPO,
HaXOAALWMXCA B 3TOM 30aHNN, Ha BPEMEHHOE XpaHeHne Ha
cneumanbHylo NAoWanKky Uin ¢ BbIBO3OM MX B PervoHanb-
HbI LeHTp B rybe Canpa.

OnAa yckopeHuAa peweHnsa npobnembl peabunntaunm
obbekTa He06XOANUMO YUYUTLIBATb MMEIOLIMIACA OMbIT 3apy-
6eXHbIX PPM B MCMONBb30BaHUN YCTaHOBOK 1 060pynoBa-
HWA no obpatueHuto ¢ PAO.

PekomMeHOoBaHbl KpUTepun no BbIGOPY YCTaHOBOK U
obopynoBaHua obpaleHns ¢ PAO:

- OEACTBYIOLLNE NN HaxodAlWMeCA B 3aBepLIaloLlen cTa-
amn paspaboTky;

- MOBUNBbHOCTb UCMOMHEHUSA, YAOOCTBO TPAHCNOPTUPOB-
K1, NpocToTa cOopKM U NEMOHTAXA;

- pyiemsieMble CTOMMOCTHbIE MoKa3saTenu;

- NPOCTOTa N HAAEXHOCTb TEXHONOIMYEeCKOro npotecca
KOHANLIMOHVPOBAHUA;

- NerkoCTb B yNpaBneHnn 1 aKcnnyaTaumy;

- MMHUMYM BCMOMOTaTeNbHbIX CUCTEM 06CYXUBAHNSA;

- PEMOHTONPUIrOAHOCTb;

- YHUBEpPCanbHOCTb.

- gas cleaning unit;

- equipment decontamination unit;

- vacuum cleaning unit;

- unit for soft low-level SRW compaction;

- container lid installation unit;

- lock chamber unit.

The SRW conditioning building is intended for preparation
of SRW packages. The following process units will be installed

in the building:
- unit for SRW holding and NZK-type container lid
sealing;

- unit for metal containers packaging;

- unit for decontamination of equipment and outer
surfaces of containers;

- certification unit;

- unit for decontamination solution preparation;

- active storage of chemicals;

active storage of cement.

4.4. Preparation of shipping packages with SRW of
different types

The final stage of SRW management consists in placing
conditioned SRW in containers and shipping package sets
(TUK), sealing and marking of the TUK, radiation control
and, when necessary, decontamination of the outer surfaces,
and preparation of certificates. Different types of RW
packages are produced from SRW conditioning in view of its
classification into the above types (groups).

These package types may be broken down into the
following groups by their purpose:

- non-returnable containers to be delivered to the
Regional Centre for long-term storage;

- returnable shipping casks (package of type A) for
transportation of SRW in original packages to the Regional
Centre for treatment;

- additional returnable shipping casks (for making up a
package of type B) for other containers according to NP-
053-04 requirements.

Table 4 lists and describes dual-purpose containers for
transportation of conditioned RW to the Regional Centre
in Saida Bay.

This long list of package types for transportation of
conditioned SRW results from the wide range of SRW types
found at the site and by the need to meet all safety
requirements during SRW transportation to the Regional
Centre in Saida Bay.

So it is proposed to use 6 - types of shipping containers
for transportation of conditioned SRW:

- containers under ## 1 and 3 above will be used as
non-returnable containers to be delivered to the Regional
Centre for long-term storage;

- containers ## 2 and 6 above will be used as returnable
shipping casks (package of type A) for transportation of SRW
in original packages to the Regional Centre for treatment;

- containers # 5 above will be used as additional returnable
shipping casks (package of type B) for other containers
according to NP-053-04 requirements.

Foreign design studies and proposals on containers
needed for making up RW shipping packages are of interest
now. Only a few containers from the above list have been
developed, and certified and operated in Russia. The use of
existent foreign containers of serial production will
essentially advance the starting date of SRW removal from
Gremikha to the Regional Centre in Saida Bay. Proposed
containers shall meet requirements of RF regulations and
demonstrate durability and optimum technical-and-
economic indices.

5. Conclusion

Now basic administrative and technical issues relating to
management of RW accumulated in Gremikha have been
studied as part of development of the “Conceptual Design
for Management of Spent Nuclear Fuel and Radioactive
Waste from VVR and Alpha NPS and Remediation of the
Gremikha TSF”.

RW management stages have been outlined, conceptual
flow charts of handling various waste groups have been
developed, container types for RW storage and
transportation are being selected, selection of plants and
equipment have been started, layout solutions for waste
treatment and conditioning plants have been proposed, a
location plan of new structures and shelters in the facility
general layout is being substantiated.

Prior to starting detailed design development for the
RW management complex at the Gremikha TSF, additional
studies shall be performed, and a final decision shall be
made concerning expediency of deploying LRW treatment
areas in the annex or in the SRW storage building with
transfer of SRW containers located in this building to a
special area for temporary storage or with removal to the
Regional Centre in Saida Bay.

To expedite solution of the facility remediation
problem, the existing foreign experience in the use of RW
management plants and equipment should be taken into
account.

It was recommended to use the following criteria
when selecting plants and equipment for RW
management:

- operating facilities or those ones being at the
completion phase of development;

- portability, convenience of transportation, simplicity
of assembly and dismantling;

- reasonable cost;

- simplicity and reliability of the conditioning process;
easy control and operation;
minimum auxiliary service systems;
maintainability;
universality




