JIO ANbHbIN LLEHTP NO OBPALLEHUIO C
PAO B ®DWINAIJE N1 ®I'YIn «CEBPAO»
(T'YBA AHAPEEBA)

M.M. awka, OAO «MypmaHCKOe MOpPCKOE NMapoxofncTBo»

1. AHanun3 o6bemoB n xapaktepucrtuka XXPO,
HaKOMJIeHHbIX B ry6e AHapeeBa
1.1. Xapaktepucruka n aHanus XXPO

WccnepoBaHmA HakonneHHbIX B rybe AHopeeBa XXPO
BbinonHAMM cneunannctbl ®IYM «<HUKUST um. H.A. Oonne-
xana» B 2004 r. n cneunanuctbl ®IYMN «HWTU» B 2007 r. Ha
nepBOM 3Tane uccnefgoBaHuii bbina cobpaHa obobuieHHas
NHdpopMaLMA NO KONIMYECTBY M YPOBHIO aKTUBHOCTU HaKor-
neHHbIx XXPO. Ha BTOopoMm 3Tane 6binv uccnegoBaHbl orsn-
KO-XUMMYeCKMe nokasaTenu, aHNOHHbIN U KaTUOHHbIN COCTaB,
YTOYHEHbI MHTEpBanbl N3MEHEHUA yOeNnbHOW aKTUBHOCTU
XPO. O606LeHHble faHHble O KONNYeCTBE U aKTUBHOCTU
PO, HakonneHHbIx Ha MBX B rybe AHapeeBa, NpuBeeHbl B
Tabn.1.

cpefHee 3HavyeHne pH = 6,9, B emkocTax xpaHeHus XPO cpen-
Hee 3HayeHue pH = 7,3 (cM. puc. 2). 9T NokasaTenun xapak-
TePHbI ANA WenoYHbIX U cnabollenoyHblx Bof.

3HaunTenbHOE KONMNYECTBO B3BELEHHbIX BELLECTB B Ha-
KonneHHbIx XXPO obHapyXeHO TONbKO B BOgax Aveek
BCX 2A (cm. puc. 3). Ha ocTtanbHbix o6bekTax BOAbl CO-
gepxaT B3BelleHHble BelecTBa B He3HAaYUTEeNbHbIX KO-
nnyecTsBax.

NaHHble puc. 4 n 5 No3BonAT cAenaTk dieaylolmne Bbl-
BOMbI:

e )KPO BCX 2A oTHOCATCA, cornacHo OCIMNOPB-99, k cpen-
HeaKTUBHOW KaTeropmv OTXOAoB;

e )XPO BCX 2B OTHOCATCA K HU3KO- U CpeaHeakTUBHOM
KaTeropmm oTxodos;

Ta6bnuua 1. Konnyectso n akTMBHOCTL XXKPO, HakonneHHbIX Ha MBX B

rybe AHopeeBa
YnenbHas
CoopyxeHne 06beM XKPO, M*|  zkTuBHOCTBL KaTteropus XXPO

XPO, Bk/kr

CoopyxeHune xpaHeHuA ~ 1200 Oo 107 no "¥’Cs, HAO, CAO

XPO po 10% no °°Sr

Auenkn BCX 300 o 10° no *°Sr CAO

EmkocTb 2B ~110 o 150 no "¥’Cs -

Tpy6HbI KOopMaop ~10 Oo 106 no °°Sr HAO

CoopyxeHune xpaHeHuA ~ 1730 Oo 10°no "¥"Cs HAO

o)
WUTtoro: ~ 3350

MpumeyaHune. Mo TEXHUYECKNM XapakKTepUCTMKaM BCe paccMaTprBaemble

)KPO npencraBnAlT ManoconeBble BOAbI.

B pe3ynbTaTe npoBedeHHbIX UCCenoBaHui 6binm nsyye-
Hbl TaKne OCHOBHbIE NoKa3aTenu, Kak pacnpeneneHme cosne-
comep>xaHus (puc 1), pacnpeneneHne BOOOPOOHOro Nokasa-
Tena (puc. 2), pacnpeneneHune B3BeLEHHbIX BelwecTs (puc. 3)
W pacnpeneneHne akTMBHOCTY paanoHyknnaoos (puc. 4un 5) B
HaKomnneHHbIX Ha obbekTax B rybe AHapeesa XPO.

M3 puc. 1 BnaHo, uto ana XPO, HakonneHHbIX B BCX 2B,
cpenHee conecofepxaHue coctasnaeT npumepHo 500 mr/n,
ona BCX 3A - okono 125 mr/n, ana bCX 2A — npumepHo 43
mr/n, B 3maHunu 6 — okono 170 mr/n. 9T nokasaTenn xapak-
TEepPHbI AN ManoconeBbIX BOA.

Ona XXPO, HakonneHHbix B BCX 2B, cpegHee 3HavyeHue
pH =9,75, B BCX 3A cpenHee 3Ha4veHue pH=8,7, B BCX 2A
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® )XPO BCX 3A oTHOCATCA K CpeAHeaKTUBHOM KaTeropmm
OTXOMOB;

e )KPO B eMKOCTM XpaHeHUA 2B OTHOCATCA K cpefHeak-
TUBHOW KaTeropmn oTXoAos;

¢ )XPO 13 emkocten xpaHeHna N22, 3, 4 xpaHunuwa XPO
OTHOCATCA K HA3KOAKTUBHOW KaTeropmm oTXodo0B;

* Npo6bl BoAbl 13 noasana xpaHunumiua XXPO oTHOCATCA K
HW3KOaKTMBHOW KaTeropnun OTXOA0B.

PaccmaTtpumBan pesynbTaThbl BbINOAHEHHbIX MCCIIEAOBaHUMN
1 NonyyYeHHyo nHdopmMaumio, Heo6XoOMMO OTMETUTb Crle-
aylowme dakTbl:

* npou3BefeHHas Bbibopka Ayeek BCX HepocTaTouYHa AnsA
nocroBepHoro ornpeneneHunsa konuvecrea XPO, conepxalue-

LOCAL CENTER OF RW MANAGEMENT IN
BRANCH #1 OF SEVRAO (ANDREEVA BAY)

M. Kashka, Murmansk, Shipping Company

1. 1 LRW characteristic and analysis

Experts from NIKIET (2004) and NITI (2007) carried out
the investigation of LRW accumulated in Andreeva Bay. At
the first stage of investigations the generalized
information concerning the volume and activity level of
the accumulated LRW was collected. At the second stage
physical and chemical characteristics, anion and cation
composition were investigated as well as the intervals of
LRW specific activity change were specified. The generalized
data about volume and activity of LRW accumulated in
Andreeva Bay are given in Table 1. As a result of the
conducted investigations the following key characteristics
were studied: salt content distribution (Fig.1), hydrogen
distribution (Fig.2), and the distribution of radionuclide

are typical for alkaline and low-alkaline waters. The
significant volume of the suspended matters in
accumulated LRW is found only in waters of cells of DSU
2A (Fig.3). Waters of other facilities contain the
suspended matters in insignificant volumes. On the
basis of data of Figs. 4 and 5 we can come to the following
conclusions:

e LRW from DSU 2A is the medium-level waste in
accordance with OSPORB-99;

e LRW from DSU 2 B is low- and medium-level waste;

e LRW from DSU 3A is medium-level waste;

* LRW from storage tank 2C is medium-level waste;

e LRW from storage tanks ## 2, 3, 4 of LRW storage
facilities is low-level waste;

Table 1. Volume and Activity of LRW Accumulated at the Interim

Storage Site in Andreeva Bay

LRW volume, | Specific activity,
Structure m? Bq/kg Category
- ~ 1200 To 107 for ¥'Cs, |Low-and Medium-
LRW Storage Facility 0 10° for %St Level Waste
9 90 Medium-Level
Cells of DSU 300 To 10° for °°Sr Waste
Tank 2C ~110 To 150 for ¥7Cs
Lane ~10 To 10° for °Sr | Low-Level Waste
Structures for SRW ~ 1730 To 10° for '¥’Cs | Low-Level Waste
Storage
Total: ~ 3350

Note: The considered LRW is the low-salt water in accordance with the technical characteristics

activity in LRW accumulated at facilities in Andreeva Bay
(Figs.4 and 5).

Fig. 1 shows that for LRW accumulated in Dry Storage
Unit 2B (DSU) the average salt content is about 500 mg/I, for
DSU 3A it is about 125 mg/l, for DSU 2A it is about 43 mg/I
and in the Building #6 it is about 170 mg/l. These
characteristics are typical for low-salt waters.

For LRW accumulated in DSU 2B the average value of
pH=9, 75, in DSU 3A the average value is pH=8, 7, in DSU
2A the average value is pH=6, 9, in LRW storage tanks the
average value is pH=7, 3 (see Fig. 2). These characteristics

e Samples of water from basement of LRW storage
facility are low-level waste.

Considering results of the conducted investigations and
the received information, it is necessary to note the following
facts:

e the performed removal of DSU cells is insufficient for
proper definition of LRW volume, containing alpha-emitting
radionuclides. Alpha-activity availability was studied only in
seven cells from 3099 loaded ones. In one cell from DSU 2B
the analysis showed the specific alpha-activity at the level of
1,0-10% Bg/kg;
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ro o-usnyvawowme pagnoHyknuabl. Tonbko B cemun ns 3099
3arpy>KeHHbIX A4Yeek 6IOKOB CyXOro XpaHeHUs NccnenoBanm
Hanmuue o-aKTMBHOCTU. B ogHOM 13 Aveek Ha BCX 2b aHanu3
rnokasan yaenbHylo 0-akTUBHOCTb Ha ypoBHe 1,0-10% bk/kr;

® He n3yyeHbl XXPO, HaxopAwwmeca B emkocTax N5 n 6
xpaHunuwa XXPO;

® He n3y4eHbl XKPO, Haxoosawwmeca Ha 06bekTax XpaHeHusA
TPO.

AHanusnpys BANAHME YKa3aHHbIX Bbllle (hakTOB Ha Noc-
nenytowmne paboTbl, MOXHO OTMETUTL Cliedylollee:

® B COOTBETCTBUM C TEXHUYECKMM 3afjaHMEM Ha pa3pa-
60TKY Liexa no obpateHuto ¢ XXPO, Boabl CpeaHen akTUBHO-
cTn 13 Aveek BCX 6ynyT npoxoanTb NpenBapuUTeNibHYIO 04N-
CTKYy OT PaAVOaKTUBHOIO 3arpA3HEeHNA A0 YAeNIbHOWN aKTUB-
HocTu 1-10% BK/Kr Ha OTOENbHOMW TEXHOMOMMYECKOW yCTa-
HoBKe. PazmeLlleHne 3TOM yCTaHOBKM NpefycMaTpuBaeT-
cA B Kommnnekce obpateHuna c OAT. MNponsseneHHan Bbl-
60pKa AYeeK HeBenmnKa u, crieqoBaTenbHO, HepernpeseH-
TaTMBHA, YTO MOXeT 06yCNIOBUTb HETOYHOCTM NpPU pacye-
Te MaTepuanbHbix 6anaHCcoOB 1 pecypca punbTpPoB ycTa-
HOBKWY;

e cornacHo ’kcnepTHowm oueHke, XPO, HaxopAwwMeca Ha
obbekTax TPO, HakonneHbl B obbeme okono 1750 m3,uto
coctaBnsAeT nuwb 4,5% obiwero o6bemMa BHOBb 06pasyoLmnx-
ca XXPO, Tak kak npeanonaraeTcs, 4to 3a 15 net skcnnyaTa-
uunm uexoB no obpatieHuio ¢ OAT n PAO noctynut npuMepHoO
38 200 m>. U3 3TOrO CrepyeT, Y4To TpeboBaHUsA K Liexy no 06-
paweHuio ¢ XXPO onpenensAoTcs B OCHOBHOM noTpebHOoC-
Tblo B NepepaboTke BHOBbL 06pa3ytownxca XXPO. HakonneH-
Hble Ha o6bekTax TPO xuakme oTxodbl CyLECTBEHHOrO BMK-
AHWNA Ha MPOEKTHbIE PeLleHNA He OKa3blBaloT.

Ha ocHoBaHuM pe3ynbTaToB NpoBeaeHHoro obcnenosa-
HMA MOXHO caenaTtb ClefyloLwme BbIBOAbI:

e pesynbTatbl nccnenoBaHu XXPO, BbIMONHEHHbIE B
2007 r., B UeNIOM MOATBEPXAAIOT AAHHbIE, NMPUHATbIE NPU
pa3paboTke «O6OCHOBAHUA NHBECTULIMIA B CO30aHMe UH-
pacTpykTypbl No obpawenunto ¢ OAT 1 PAO» (OBUH);
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® B LlenAxX yToyHeHna konundectea XKPO, cogepxallero
o-M3nyyalowmre pagrMoHyKnabl, HE06Xo0ANMO BbIMOSHUTL JO-
MONHUTENbHYIO BbIGOPKY M M3yyeHme npob no syerikam BCX.
371 paboTbl MOXHO NpeaycMoTpeTb B 06bemMe NPOeKTUPO-
BaHWA YCTAaHOBKW NOHMXeHUA akTuBHOCTU XKPO;

* B Liex Nno obpauieHuio ¢ XXPO noctynuTt Ha nepepaboTky
okoso 3000 M3 HU3KOAKTUBHBbIX, crlabollenoyHbIX, C ManbiM
conecopepxaHnem HakonneHHbIx XXPO, B coCTaB KOTOPbIX
BXOOAT HedpTenpodyKTbl N OpraHnYeckme BelecTBa.

1.2. Xapakrtepucrnka n aHanus TPO

OnpepneneHune KonnyecTBa u xapaktepuctuk TPO, Hakon-
neHHbIX Ha MBX B rybe AHOpeeBa, NpPoOBeaeHo creunanmc-
Tamun OIrYM «HNKUST nm. H.A.Qonnexana» B 2004 r. Mpn
3TOM 6bI10 BbIMOMHEHO 06CefoBaHe OTKPbITbIX MoLa-
Aok xpaHeHna TPO 1 HEKOTOPbIX OTCEKOB 3arfybneHHbIX Xpa-
Hunuw. B 2007r. B xoae BbIMOMHEHMA paanauMoHHOro 1 reo-
nornyeckoro obcrefoBaHmA NnoLwanok ykpbituin TPO coBMme-
cTHbiMU yennuammn OIYT «CesBPAO» n AHO «AcnekT-KoH-
BepCcMA» yTO4YHEeHbl 06beMbl 3arpA3HEHHOMO PaANOaKTUBHO-
ro rpyHTa 1 pacnonoxXxeHne paanoakTUBHbLIX UICTOYHMKOB M3-
nyYeHns, BHOCALLNX CyLeCTBEHHbIN BKaf B paAnaLOHHYI0
06CTaHOBKY.

B 06bem obcnenoBaHua TPO Bxoannm o6bekThl, yKasaH-
Hble B Tabn.2.

B pe3ynbTaTe 06cnenoBaHnii 6binn onpeneneHbl HOMeH-
knatypa TPO, KonnyecTBo Kaxmnoro Tuna HakorneHHbIx TPO,
KONINYeCTBO HU3KO-, CPefHe- N BbICOKOAKTUBHbIX TPO. JTa
paboTa NnpoBefeHa AnA Kaxpnoro xpaHunuuwa TPO.

B xopne knaccndpmkaumm 6bino BeineneHo 12 rpynn TPO.
Kaxpaa rpynna oTXoOoOB MMeeT COBEPLIEHHO pa3sHble Xa-
paKkTepuCTUKK. OnA noeHTndmnKaumm Kaxxaon rpynnbl B Ka-
YyecTBe yUJI0BHOro 0603Ha4eHns 6binv BbibpaHbl 6ykBbl. Knac-
cndpmkaums TPO, xpaHawmxcs Ha MNMBX, npuseneHa B Tabn. 3,
obuee konnyectBo TPO, pacnpenenenne TPO no Bupam n
KaTeropusm akTMBHOCTM — B Tabn. 4 u 5.

PaccmaTtpurBas pesynbTaTbl BbIMOMHEHHbIX MCCIEQOBaHNN

* LRW in tanks ## 5 and 6 of LRW storage facility is not
studied;

e LRW in SRW storage facilities is not studied.

Analyzing the influence of facts specified above for the
subsequent works, we can note the following:

® in accordance with Design Specification for the
development of LRW management shop the water of
medium-level from cells of DSU will be preliminary purified
from radioactive contamination to the specific activity of
1.10° Bg/kg at the separate technological plant. It is planned
to locate this plant in the complex of SNF management. The
made removal of cells is insignificant and, hence, not
representative. It may be the cause of discrepancies when
calculating material balances and resource of plant’s filters;

¢ in accordance of the expert estimation LRW stored at
SRW facilities is accumulated in the volume of about 1750
m?* It is only 4,5% of the total volume of new LRW as it is
supposed that for 15 years of shops operation the volume
of SNF and RW will be about 38 200 m?. So the requirements
for LRW management shop are basically defined by the need
of new waste treatment. LRW accumulated in SRW storage
facilities does not influence on the project decisions.

On the basis of conducted investigation results may come
to the following conclusions:

e results of LRW investigation in 2007 confirmed the data
by OBIN developing;

e for the specification of LRW volume containing alpha-
emitting radionuclides it is necessary to carry out the
additional removal and study of samples from DSU cells.
These works can be carried out in the process of designing
the plant of LRW activity decrease;

¢ about 3000 m? of LRW of low-level, low alkaline with
low salt content included mineral oil and organic substances
are to be delivered to the shop for treatment.

1.2. SRW characteristic and analysis
The experts of NIKIET determined the volume and gave

characteristics of SRW accumulated in the interim storage
sites in Andreeva Bay in 2004. The open sites for SRW storage
and some compartments of buried storages were inspected.

In 2007 during performance of radiating and geological
inspection of sites of SRW shelters the volumes of the polluted
radioactive soil as well as the location of radioactive sources
influenced on the radiation situation were specified by the
joint efforts of SevRao and Aspect-Conversion Company.

The scope of SRW inspection including the facilities is
specified in Table 2.

As a result of inspections SRW nomenclature, volume of
each type of accumulated SRW, volume of low-, medium-
and high-level SRW were determined. This work was carried
out for each SRW storage facility. In the cause of classification
twelve (12) groups of SRW were chosen.

Each group of waste has absolutely different
characteristics. To identify each group the letters were
chosen as a symbolic notation. The classification of SRW
stored in the interim storage facility is given in Table 3. The
total volume of SRW, the distribution of SRW in accordance
with types and activity categories is shown in Tables 4 and 5.

Considering results of the executed investigations and
the received information, it is necessary to note the following
facts:

* now there is no opportunity to inspect SRW stored in
structures where the shelter # 2 will be;

e inspection of basements of existing storage of the buried
type is not carried out;

e there is no information about SRW containing in tank #
6 of LRW storage building;

e there is no certainty concerning the embodiment of
the structure 7A;

the old berth is dismounted. The volume of SRW
generated in the process of dismounting works is not
considered in Tables given above.

Analyzing the influence of facts specified above on the
subsequent works we may note the following:
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1 Nnony4eHHyto nHopmMaumio, Heob6xoonMmMo oTMETUTL CJ1e-
ayowme dakTbl:

® B HacTosllee BpPeMA HET BO3MOXHOCT obcrieqoBaTb
TPO, pa3meLLeHHble B COOPYXeHUsX, rae byneT pacnonaraTb-
cA ykpbiTne N92;

* He npoBeneHo obcefoBaHMe NMoaBarbHbIX NMomMeLlle-
HUWI CyWeCcTBYIOWEro XpaHunumwa 3arnybneHHoro Tuna;

® OTCYTCTBYIOT CBefileHMA 0 TPO, copepxXalmxca B eMKOC-
T N26 3gaHunA xpaHeHuAa XPO;

® HeT onpeaeneHHOCTY NO BOMPOCY KOHCTPYKTUBHOIO YC-
TPOWCTBa COOPYXeHua 7A;

® Ha [1BX BbINONIHEH OeMOHTaX cTaporo rnpuyana. Konu-
4YecTBO 06pa3oBaBLLMXCA NPU 3TUX paboTax TPO He yuTeHO B
npvBeAeHHbIX Bbile Tabnuuax.

AHanusnpys BANsAHME YKa3aHHbIX Bbllle (pakTOB Ha Noc-
nenytowmne paboTbl, MOXHO OTMETUTb CreayloLlee:

® NpoBeneHHas oueHKa oblwero o6bemMa HeobcnenoBaH-
HbIX COOPY>XXE€HWUI NOKa3bIBaeT, YTO MaKCMMaslbHO BO3MOX-
Hoe copepxaHme TPO B HUX HE MOXET NMPEeBbICUTb 3HAYEHUA
2500 m3, yTo cocTaBnAeT okono 14% yxe HakonneHHbIx TPO
unn okoso 10% obuero konnyectsa TPO, nepepaboTaHHbIX
3a 15 neT;

¢ 01.11.2006 r. 6611 NPUHATLI U3MEHEHMA B HOPMAaTUB-
HoM pokymeHTe HIM1-069-06, nyHKT 2.13: «HM3koaKTUBHbIE
KOPOTKOXMBYLWME TBEpAble PaAMoOaKTMBHbIe oTXodbl (3ar-
PA3HEHHbIV PaANOaKTMBHbLIMM BELLECTBAMU FPYHT, KPYMHO-
rabapuTHoe HedhparMeHTUpPyeMoOe 3arpsA3HEHHOE pagnoak-
TUBHbIMU BellecTBaMy 060pynoBaHNE U CTPOUTESNbHbIE KOH-
CTPYKUUK, OTBepXAEeHHble HU3KoakTnBHble PAO n apyrue
aHanormnyHole PAO) MOryT 3aXOpaHMBaTLCA B AYEiKaxX 3ax0-
poHeHusA PAO TpaHwenHoro Tuna 6e3 KoHTeNHepoB». Ta-
KM o6pasom, Npu gocTaTtodyHOM obocHoBaHuu TPO ot ne-
MOHTa)a CTaporo rnpu4yana MoryT 6bITb 3aXOpOHeHbI 6e3 Ha-
npaBneHns 1x B Lex no obpauieHuto ¢ TPO;
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® Mo naHHbIM OIYMN «N «BHUMUI3T», 06bemM BTOpUY-
HbIX TPO, 06pa3ytoWwmxca Npm 3KcnnyaTaumm Liexos no obpa-
weHwuto ¢ OAT, TPO n XPO, coctasut 7 740 m3 (44% Hakon-
neHHbIX TPO). Mpu 3ToM XapaKTePUCTUKU BTOPUYHbLIX TPO
CyWeCTBEHHO BANAIOT Ha TEXHONOMNYECKNe peLleHnA Mo Lexy
ob6paueHua c TPO.

Ha ocHoBaHMKM pe3ynbTaToB 06CNenoBaHNA MOXHO cae-
naTe cnenylolwme BbIBOAbI:

® B HacTosAwWee BpemsA Ha MBX obcnenoBaHbl BCe QOCTYIM-
Hble TPO;

® HepocTyrnHble AnsA obcnenoBaHuA TPO cylecTBEHHO He
BNUAIOT Ha BbIGOP MPOEKTHbIX PeleHnii Nno Lexy obpatle-
HuA c TPO;

* MMeloLneca AaHHbIe MO HOMEHKAType N KONNYeCcTBy
HakonneHHbIX TPO nOCTaTOYHbI ANA MPOEKTUPOBaHWSA;

e Ha MBX nmeeTtca 12 TMNOB OTXOQOB, Pa3NNYHbIX MO TU-
rnopasmepam 1 KaTeropmm akTuBHocTu (cm. Tabn. 3). bonb-
waA HomeHknaTypa TPO onpepnenseT He06XxoAMMOCTb UC-
NMONb30BaHUA Pa3NNYHbIX KOHTENHEPOB M YNaKOBOK B Liexe
no obpateHuio ¢ TPO.

2. Pewenna OBVH no o6pawenuio c PAO

[na skonorunyeckon peabunutauum NBX 8 OBUH npenyc-
MaTPUBAETCA CTPOUTENBLCTBO LIEXOB Mo obpalueHuto ¢ OAT,
TPO un XPO, obecneyeHHbIX HeOH6XO0AUMbBIMU 06bEKTaMM
NHPACTPYKTYpPbI.

OCHOBHbI€e TEXHONOMMYEeCKNE 1 KOMIMOHOBOYHbIE peLleHnsA
no obpaueHuio c PAO npuseneHsl B OBUH, Tom 3, kHura 1.

B coctaB uexa obpalueHus ¢ TPO BXOAAT:

- uex nepepaboTku TPO;

- ykpbITHe 11 2 — CTPOATCA Hafd CYLWEeCTBYIOWVMMN XPaHU-
nmwamu;

- XpaHunuile koHanumoHnposaHHbIX HAO n CAO;

- xpaHunue TPO cpenHero 1 BbICOKOro YpOBHEN aKTUB-
HoCTW.

1,00E+08

1,00E+07 ] Sl

I
|
I

1,00E+06 A =

1,00E+05 1

1,00E+04 HH H = als
1,00E+03 HH H — als
1,00E+02
1,00E+01

I
|
I
I
I

1,00E+00

Emkocts 2B |
Tanks 2c
Emk. xpaHeHua XKPO |

Emk. xpaHenua OAT
LRW Tank

SNF Tanks

O AKTMBHOCTL paguoHyknuaa 137¢s, Br/n
Radionuclides activity, Bg/I

Puc.4.Axmusnocmov 5’Cs ¢ emxocmsx 6 eybe Andpeesa, codepicawux Haxonsennvie 2KPO
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e the conducted estimation of the total volume of non-
inspected structures shows that maximum possible SRW
contain in them should not exceed 2500 m?. It makes 14 %
of accumulated SRW or 10% of the total volume of SRW
processed for 15 years;

¢ changes in normative document HIM-069-06, item 2.13
named “Low-level, short-lived SRW (the soil polluted with
radioactive substances, large size, contaminated with
radioactive substances equipment and structures, solidified
low-level RW and other similar waste) may be disposed in
trenches without containers” were accepted in November

1,00E+08

01, 2006. So under the sufficient substantiation SRW
generated from old berth dismounting may be disposed
without shipment to SRW management shop;

e As for VNIPIET data the volume of secondary waste
generated by operating SNF, LRW, SRW management shops
will be 7740 m3 (44% of accumulated SRW). Thus the
characteristics of secondary SRW have a vital importance
for technological decisions of SRW management shop.

On the basis of inspection results we may come to the
following conclusions:
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Fig.5. Activity of *° Sr in tanks with accumulated LRW in Andreeva Bay
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Ta6bnuua 2. 06bLekTbl 06cneposannsa TPO

COOPYXEHNA HaxoaAaTcA KOHTenHepbl ¢ TPO cpenHen
aKTUBHOCTM

XPaHeHNsi HM3KOAKTUBHbIX
TPO

CoopyxeHue 7b

MpencraBnsAeT coboi YeTbipe 3arnybreHHble B 3eMiio
CTafibHble eMKOCTV Mo 8 M3. Hag eMKOCTAMU PacronoXeHbl
TpU 6eTOHHbIX MomelleHus (bokca) pasmepamu 3,3x1,5 m
1 BbICOTOW 1,8 M, B KOTOPbIX PACMOfIOXeHbl HACOChI,
HanuBHble U CNBHble TPY6bl, PUnbTPbl. BeToHHbIe 6OKCbI
o6BanoBaHbl 3eMrieil Co BCeX CTOPOH M Ha 2 M Hap HUMU

MpenHasHavyeHo AnA
XPaHEeHWA roplYnNX HU3KO-
aKTUBHbIX TPO

CoopyxeHune 761

MpenctaBnAeT cobor 3arnybrieHHble B 3eMII0 6ETOHHbIE
6ok, cocToAWwMe 13 AYeek pasHoro pasmepa. Coopyxe-
HWe nepekpbITO 6€TOHHBLIMU 6IoKaMu

MpenHasHayeHo Ansa
XPaHeHUA BbICOKO- U
cpeaHeakTUBHbIX TPO

CoopyxeHue 7B

MpenctaBnaeT cobol nnowanky BPEMeHHOro xpaHeHus
TPO nnowapbio 280 M2 VimeeT MOKpbITUE M3 OOPOXHbIX
nAnT. NPoeKTHOW AOKyMeHTaLun He nmeeTca, Tak Kak
nnolwanka nocTpoeHa X03Cnocobom

MNpenHasHavyeHo ans
XpaHeHUsA HU3KOAKTUBHbIX
TPO

CoopyxeHue 7T

MpenctaBnaeT cobol nnowanky BPEMEeHHOro xpaHeHus
TPO nnowapbto 220 Mm% ViMeeT NOKpbITUE M3 OOPOXHbIX
NAnT, NepekpbiTMe 3acbiNaHO FPYHTOM

lMpenHa3sHayeHO OnA XxpaHe-
HWNA cpeaHeakTMBHbIX TPO

CoopyxeHune 711

MpenctaBnAeT coboi Ha3eMHbI GETOHHbIN capkodoar,
CO6paHHbIN 13 PyHOAMEHTHbIX 6110KOB

lMpenHa3sHayeHO OnA xpaHe-
HWNA cpeaHeakTMBHbIX TPO

CoopyxeHne 7E

MpenctaBnsaeT coboli 3ab6eTOHMPOBaAHHYIO Ha rnybuHy no
30 cMm oTKpbITYIO nnowaaky. NpoekTHOM AoOKyMeHTauum He
MMeeTcA, Tak Kak nnolanka nocrpoeHa xo3cnocobom

lMpenHa3sHayeHO OnA XxpaHe-
HUA KpynHorabaputHbix TPO
HW3KOW aKTMBHOCTM 6e3
yrnakoBKM

MoHXycHasa nnowanka

MpenctaBnsAeT co60l OTKPLITYIO MAOWAanKy BPEMEHHOMO Xpa-
HeHuA TPO obwen nnowapgbio 300 M?, NOKPbLITME — NOPOX-
Hble Xene306eTOHHble MAUTbI

MpenHasHayeHoO OnNA xpaHe-
HWUA cpedHeakTMBHbIX TPO

lMnowanka mexagy coopy-
XeHuamm 761 n 7T

MpenctaBnaeT coboi HeobOPYyAOBaHHYO MPYHTOBYIO Mnowan-
Ky, Ha KoTopown pacronoxeHbl TPO pa3nnyHoro cocraBa

Mnowanka mexay coopy-
XeHuamn 7E n 7T

MpencraBnaeT cob6oi 3acbinaHHble rpyHToM TPO

Mnowanka mexay coopy-
xeHmamn 7 n 7A

MpenctaBnaet coboit HeobopynoBaHHYIO FPYHTOBYIO MO-
lwaaky, Ha KOTOpon B TpW Apyca pacrionoxeHbl TPO B me-
Tananyecknx KOHTemHepax

Table 2. SRW Inspection Facilities

containers with medium-level SRW on the surface of
structure

CoopyxeHune XapakTepucTuKka COOpyXeHUsA Ha3zHavyeHne coopyXeHusA Structure Characteristic Function
CoopyxeHune 67 MpencraBnsAeT cobon nonysarnybneHHbIn 6eTOHHbIN 6nok, | MpeoHa3sHayeHo AnNA xpaHe- Structure 67 It is the self buried concrete unit included more than 600 For high-and medium-level
cocToAwmi 13 6onee yem 600 Aveek. AYeriKn 3aKPbITbI HUA BbICOKO- N CPeAHeaKTUB- cells. Cells are covered with concrete plugs (there is water in | Waste storage
cBepxy 6eTOHHbIMUK Npobkamu (B AYeKax HaXOAMTCA Hbix TPO cells). Above the cells there is the technological room
Bofa). Han AvelikaMy MOCTPOEH TEXHONOTMYECKUA 3an u3 constructed from light structures with bridge crane of
Nerkmx KOHCTPYKUWUIM, UMeoWNIA MOCTOBOW KpaH rpy3o- lifting capacity of 16 tons. There are steel containers with
nogbeMHoCTbio 16 T. B HacToAlee BpemA 3an 3amnonHeH SRW in the room so there is no the access to cells
CTanbHbIMKN KOHTeHepamn ¢ TPO, nostomy Aoctyna K
GONBbIINHCTBY AYeeK HeT
CoopyxeHue 67A MpenctaBnAeT coboi nonysarny6neHHbI 6eTOHHbI 6rok, | MpenHasHayeHo AnA xpaHe- Structure 67A It is the self buried concrete unit included 32 rectangular For high-and medium-level
COCTOALWMNMN U3 32 NPAMOYrosfibHbIX OTCeKOB M 200 UMANHA- | HUA BbICOKO- N CPeAHeaKTUB- compartments and 200 cylindrical cells. Compartments and | waste storage
puyeckmx avyeek. OTCeKM U AYENKN 3aKpPbITbl CBEPXY Hbix TPO cells are closed with concrete plugs. The structure has
6eTOHHbIMU Npobkamu. CoopyxeHne NMeeT OBYXCKATHYIO removable steel roof. There is water in compartments and
CbEMHYIO CTanbHyto Kpbiwy. OTCEKM M AYENKM 3aMONHEHbI cells
Bofown
CoopyxeHus 7 MpencraenaioT coboii 3arny6neHHble B 3eMii0 6eTOHHbIe MpenHasHayeHo OnA xpaHe- Structure 7 It is buried concrete units consisted of cells of different size. | For high-and medium-level
6ok, coctosAlWMe 13 A4eek pasHoro pasmepa. Coopyxe- HWA BbICOKO- N CpedHeaKTuB- Structures are blocked with concrete units. SRW is stored waste storage
HUA nepekpbiTbl 6E€TOHHbIMKU 6nokamun. Ha nepekpbiTun HbiXx TPO on the overlaps
cknagmpoBaHbl TPO
CoopyxeHune 7A TOYHbIX CBEOEHUI O KOHCTPYKUMU HeT. Ha nmoBepxHOCTM MpenHasHayeHo ans Structure 7A There are no the exact data about the structure. There are For low-level SRW storage

Structure 7B

The structure consists of four buried steel tanks with
volume of 8 m3. There are three concrete rooms (3,3f1,5m,
high is 1,8 m) above tanks. Pumps, pipes and filters are
there in the rooms. Concrete boxes are bordered with soil
from all sides and 2 m higher

For low-level SRW storage
(combustible)

Structure 7B1

It is buried concrete units consisted of cells of different size.
Structures are blocked with concrete units

For high-and medium-level
waste storage

Structure 7C

It is the site for SRW interim storage with area of 280 m2. It
has the overlap from road plates. There is no the
construction documentation

For low-level SRW storage

Structure 7D

It is the site for SRW interim storage with area of 220 m? It
has the overlap from road plates. It has the overlap from road
plates. The overlap is covered with soil. There is no the
construction documentation

For medium-level waste
storage

Structure 7E

It is surface concrete sarcophagus from solid units

For medium-level waste
storage

Structure 7F

It is concrete open site with depth of 30 cm. There is no the
construction documentation

For storage of large size SRW
of low-level without package

Montejus site

It is the open site for SRW interim storage with total area of
300 m?, surface-road ferroconcrete plates

For SRW interim storage

Site between structures 7B1
and 7D

It is non-equipped soil site where various SRW is located

Site between structures 7F
and 7D

It is SRW covered with soil

Site between structures 7
and 7A

It is non-equipped soil site where metal containers with
SRW are located in three tiers

Llex o6pawieHns ¢ XXPO BknovaeT B cebs: 2.1. Pewenusa OBMH no o6pawenuio ¢ XKPO

- 3naHne nepepaboTkm XPO; Mpw BbINONHEHUN paboT no peabunuTtaumm MNBX B ry6e

- cneuceTy ansA nepenayn XXPO u3 uexa nepepabotk PAO  AHopeeBa 0cHOBHble 06beMbl XXKPO 6ynyT 06pa3oBbIBaTLCA
B Uex nepepaboTtku XXPO. B kKoMnekce obpaleHns ¢ OAT, uexe obpauweHuma c TPO n
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Tabnuua 3. Knaccndomkauma TPO, xpaHAwmxcs Ha MBX B ry6e AHopeesa

Table 3. Classification of SRW stored at the interim storage site in Andreeva Bay

YcnoBHoe Bupa TBepabIx
o6o3HaveHne PaANOaKTUBHBHbIX Mpuvmepsbl TPO, BKNIOYEHHBIX B rpynny
rpynnbi OTXOAOB

A KoHTenHepu3mpoBaHHble KoHTernHepbl ¢ TPO Bcex TMMOpPa3MepoB Ha OTKPbITbIX MAoLWwanakax u B
TPO, KOTOpble XPaHATCA B COOPYXEHUAX XpaHMNULY (32 UCKNIOYEHEM KOHTENHEPOB, 3arpyXeH-
XpaHunuax (cyLecTyio- HbIX B 30aHue 67 B 2001-2003rr.)
e KOHTeNHepbI)

b KpynHorabaputHble Toncto- | C6opkm Trna 300xOK300 04MCB, 6a30Bble KOHTENHEpPBI U T.M. B oc-
CTeHHble netanm HOBHOM TOJICTOCTEHHbIE AeTanu N3 Hep>KaBeloLen cTanu, AnA KOHAN-

LIMOHMPOBAHUSA KOTOPLIX TPEBYIOTCA cneumranbHbie TeXHONOorm
B TOHKOCTEHHbIE neTanu Bouku, emkocTHoe o6opynoBaHme, [OMUKM, KOMUHIC-TTIOWANKN, Pesib-
Cbl, TPYy6bI

r O6OpPOTHbIE Yexbl Yexnbl 22, 22M 24, 24M

a BeToHHble 6anku, nnuThbl, | TPO, o6pa3oBaBlIMECA NPU NNKBUAALIMM aBapun B 30aHNN 5
6nokun

E 3abeToHMpPOBaHHbIe NoByW- | AnA KOHANUMOHMPOBaHUA TpebyeTcs pa3paboTka creunanbHON Tex-
KW C LUINXTON Honornm

X He3abeToHMpoBaHHble no- | To xe
BYLLUKM C LUNXTON

3 Msrkue roptoune TPO (npec- | CU3, mewkun, pesnHa, kKabenm n T.n.
cyemble)

n Teepable roptoyve TPO (gpe- | CnomMaHHbIe oepeBAHHbIE AWNKA 1 T.M.
BecuHa)
CBUHLOBbIE NacTuHbI, Nnu- | TPO, o6pa3oBaBlIMECs NPU NNKBUOAUMM aBapyKn B 30aHMK 5
Tbl U T.M.

n BAO (CY3, UK. noBywkun ¢ | AnA KOHOAMUMOHUPOBAHUA TPebyIOTCA creUmnanbHble TEXHONOMMN
WWMXTOW U T.M.)

M TpyHT HaHOCHOW rpyHT Ha OTKPbITbIX MAOLaAKax XpaHeHWA

COOPY>XEHUAX, NPeAHa3Ha4YeHHbIX AnA Ae3akTnBaLnm TeXHU-
K1 1 060pynOBaHUA.

Mpw skcnnyaTtauuun uexa obpaweHna ¢ OAT, uexoB no
obpaueHunto ¢ XXPO n TPO, a Takxe npwu paboTe BCnomora-
TeNbHbIX 30aHNI N COOPYXEHWI Ha 06bekTe ByayT ob6paso-
BbIBaTbCA cnenyowme smabl XXPO:

)KPO ot komninekca obpaweHus ¢ OAT:

- )XKPO yyacTka ynaneHusa npocbinen TONnmea;

- pacTBOpbI OT Ae3aKTMBaUMM NMOMELUEHUIN KOMeKca
obpaueHua c OAT;

- pacTBOPbI OT A€3aKTUBaLIMM 060PynOBaHUA KOMMIIeKca
nepeyexnosku OTBC;

- XPO ot ocyweHuns ayeek bCX n yexnos c OTBC;

XKPO ot yexa obpateHus c TPO:

- )KPO ot pe3aktmBaumm TPO B 3paHuun nepepaboTtkm TPO
nykpbItuax 1 v 2;

- XKPO ot ocywkun TPO Ha ycTaHOBKE OCYLIKU B XpaHunuLie
CAO nHAO;

- XPO ot pe3akTnBauuu obopynoBaHUA Liexa obpatle-
HuA c TPO;

- KPO oT gesakTnBauUmMm NOMeLLeHW NpK 3KciyaTaumm
Komnekca nepepabotikm TPO (nomMelleHWA 30aHNR 1 coopy-
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XEHUN Komnnekca nepepaboTkm TPO);

JKPO ot uexa obpatyeHus ¢ XKPO:

- XPO ot gesaktmBaumm obopynoBaHuA Liexa obpalue-
HuA ¢ XPO;

- XXPO oT ge3akTMBaLMy NOMeELLEHWI NPU 3KCrnyaTaumm
uexa nepepaboTkm XPO;

- XPO ot ocyweHuna emkocten 3gaHna N2 6;

JKPO ot BCrmomoraTesibHbIX 30aHU Y COOPYXXEHUN:

- oTpaboTaHHble NPobbl BOObl ¥ 0OMbIBOYHbIE PACTBOPbI
n3 nabopatopuy;

- )XPO ot pesakTMBauUMn CNeLTEXHUKM M3 30aHNIA 1 COOPY-
XXEHUI ee KOHTPOIA U MOMKMW;

- BOObl IMBHEBOW KaHanm3aumnm (BO3MOXHO).

Obllee KONMUYECTBO XMAKMX PaaNoaKTUBHbIX OTXOMOB,
KOTOpble Heobxoanmo byneT nepepaboTaTh B TEHEHUE CPO-
Ka peabunutaumm obbekTa (15 neT), cOCTaBUT NpPUMEpPHO
48100 m3.

OnA nepepaboTkmn Takoro KonmM4yecTsa OTXOAOB Npenyc-
MOTPEHO CTPOUTENBLCTBO HOBOIO 3aHNA CNELBOOOOYNCTKN
npounsBoanTenbHOCTbIO 1 M3/4 no manoconesbimM XXPO n 0,6
M3/4 no coneBbimM XPO.

Symbolic SRW type SRW grou
notation L Rl

A Containers with SRW stored | Containers with SRW of all types and size at the open sites and storage

in storage facilities (existent | structures (containers loaded in the building 67 in 2001-2003 excluded)
containers)

B Largessize thick-wall details | Assemblies of 300 x OK300 04MCB-types, containers, etc. Thick-wall
details from stainless steel. Special technologies are required for
conditioning

C Thin-wall details Drums, tanks, houses, coaming sites, railing, pipes

D Reverse cases Cases 22, 22M, 24, 24M

E Concrete beams, plates, |SRW generated in the process of the accident mitigation in building 5

blocks

F Concrete traps with mixture | Special technologies are required for conditioning

G Non-concrete traps with | Special technologies are required for conditioning

mixture
H Soft SRW combustible | Individual protection means, bags, rubber, cable, etc.
(pressing)

1 SRW, combustible (wood) Broken wooden boxes, etc...

G Lead plates, etc. SRW generated in the process of the accident mitigation in building 5

K High-level waste Special technologies are required for conditioning

L Soil Alluvial soil at the open storage sites

¢ all accessible SRW stored at the interim storage facilities
are investigated;

e inaccessible SRW does not influence on design decisions
choice in SRW management shop;

e available data on nomenclature and volume of
accumulated SRW are sufficient for design;

e there are 12 types of waste having different standard
sizes and activity category (Table 3). The greater SRW
nomenclature determines the necessity of different
containers and packages application in SRW management
shop.

2. OBIN decisions concerning RW management

The construction of shops for SNF, SRW and LRW
management provided with necessary infrastructure facilities
is planned in “Substantiation of Investments in the Creation
of SNF and RW Management Infrastructure” (OBIN) for
ecological remediation of the interim storage sites.

The key technological and arrangement decisions
concerning RW management are given in OBIN, Volume 3
(Book 1).

Shop for SRW management includes:

e shop for SRW treatment;

e shelter 1 and 2 above the existent storages;

e storage facility for low-level and medium-level waste;

* SRW storage facility for medium-and high-level waste.

Shop for LRW management includes:

¢ building for LRW treatment;

e special lines for LRW transfer from RW treatment shop
to LRW treatment shop.

2.1. OBIN decisions for LRW management

When carrying out works on interim storage site
remediation in Andreeva Bay the main LRW volumes will
be in complex of SNF management, shop for SRW
management and structures of technical equipment
decontamination.

The following waste will be generated at the facility when
operating shop for SNF management, shops for LRW and
SRW management as well as the auxiliary buildings and
structures:
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Table 4. SRW types

Ta6bnuua 4 . Pacnpenenedue TPO no Braam

TPO, m? (%) SRW, m?
06u.|ee KOJIN4YecCcTBO Combustible and
TPO, m® (%) r:v?;o(qnv;)eerc;::nt?g- Henpeccyemble | Metannuueckmne Total volume, m? incombustible Non-pressing Metal
(pressing)?
17600 (100) 4280 (~24) 3600 (~21) 9720 (~55) 17600 4280 3600 9720
100% ~24% ~21% ~55%
Tabnuua 5 . PacnpeneneHve TPO no KaTeropuamM akTUBHOCTYU
Table 5. SRW activit
TPO, m3 (%) y
HuzkoakTMBHble | CpeAHeaKTMBHble |BbICOKOAKTUBHbIE SRW, m*
O6uwee konuvecteo TPO,
M (%), cymmapHaa |03 g/, 10°-10 KBK/KT, >107 KBK/KT, Low-level Medium-level High-level
aKTMBHOCTL <0,3 M38/4 vnm 0,3-10 M3B/4 van | >10 M3B/4 MK Total volume, m?
ot 5-10% oo ot 10* no 10’ 6onee 107 <10° kBa/k 103-10 kBa/k >10” kBa/k
10* B-vact./(cM?MuH) | PB-uacT./(cvm?-MuH) B-uact./(cm?MuH) <0,3 quthg or 0,3—10mselh%r >10 mselh%r
17600 (100) from 5-10% to from 10* po 10’ more than 10’
okono 6.6-10% Ex ~14020 (~80) ~2980 (~17) 600 (~3) 10* B-part./(sm?-min)| B-part./(sm?-min) | B-part./(sm?-min)

HoBoe 30aHne cneuBOAOOYMNCTKM NIIaHNPYETCA NOCTPO-
WTb Ha MeCTe 30aHNA KOTENbHOM.

M3 uexa nepepaboTtku TPO B 3gaHMe nepepaboTku Xua-
Kre pagrMoaKTUBHbIE OTXOAbI MpefnonaraeTca TpaHCnopTu-
poBaTb Mo crielceTsaM, TPy6ONpPoBOOOM Yepes TPaHCMOpPT-
HbIi KOPUOOP M Y4aCTOK CreLceTu, OT OCTanbHbIX 06bEKTOB
06pa3oBaHVA — CNeLTPaHCNOPTOM.

B cocTtaB HOBOro 3gaHmA CNeLBOAOOUYNCTKUN AOKHbI BXO-
OWTb:

- TPy eMKoCTU BMecTumocTbio 100 M3 onAa npuema v Bpe-
MEHHOro xpaHeHuna XPO;

- yCTaHOBKa OCBETNEHMS;

- yCTaHOBKA CeNekTUBHOM copbUMM 1 030HNPOBaHUS;

- yCTAHOBKa YMArYeHus;

- 06paTHOOCMOTMNYECKAA YCTaHOBKA;

- yCTaHOBKa 3MeKTPOAMAaNmN3HOro KOHLEHTPMPOBaHWS;

- yCTaHOBKa COPOLMOHHOM AOOUNCTKY;

- YCTaHOBKA LIeMEeHTUPOBaHMUA XUAKNX PaAnoaKTUBHbIX
KOHLIEHTPAaTOB;

- CCTeMa rasoounCTKY;

- y3en NpUroToBneHnsa Oe3aKTUBMPYIOLLNX PacTBOPOB.

- y3en nacnopTusaumm KOHTENHEPOB C KOHANLIMOHUPOBAaH-
HbiMn XPO.

O6opynoBaHue, ncnonblyemoe ansA obpateHus ¢ XPO,
vmeeT OencTByloWme aHanoru.

OTBepXXAeHHble KOHLIEHTPaTbl XUAKNX PaANOaKTUBHbBIX
OTXOHOOB B CEPTUULIMPOBAHHbIX KOHTenHepax H3K-150 n
H3K-400 nocne KOHTpPOMA 1 NacnopTM3aunm npeanonara-
eTCA HanpasBnATb B 30aHMNE MPOMEXYTOYHOro XpaHeHuA
KOHAMUWOHMpPOBaHHbIX TPO Ha xpaHeHue B TeveHue 50 ner.

[nAa obpalleHnA c ocagkaMu OT Ae3akTMBaUNN cneuTex-
HUKM B Liexe nepepaboTtkn XXPO npenycMOTPEHO CTPOUTENb-
CTBO YCTAHOBKM CyWKN 6oYek C paprMoakTUBHbBIM FPYHTOM.
Boukm ¢ BbICylWEHHbIM PaANOaKTUBHbLIM FPYHTOM 6yayT yc-
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TaHABNMBATbLCA B KNeTu (Mo YeTbipe WTYKKW) N Nocrne KOHTPO-
NA 1 NacnopTM3auUnmy HaMpaBnATLCA B 30aHNE MPOMEXYTOY-
HOro XpaHeHNs KOHANLIMOHNPOBaHHbIX PAO.

BbicokoakTmBHble XXPO npeanonaraeTca HanpaBnATb Ha
LeMeHTHpoBaHue 6e3 nepepaboTku. MNocsie KOHTPONA 1 Nnac-
nopTuUsaumnm KOHTeNHepbl BynyT NocTynaTth B 3n0aHMe Npo-
MEXYTOUYHOrO XpaHeHNA KOHANLIMOHNPOBaHHbIX PAO Ha xpa-
HeHne B TeyeHune 50 ner.

Takol noaxof No3BoONAET ONTUMU3NPOBaTL HAbOP 1 Noc-
nenoBaTeNlbHOCTb TEXHONOIMYecknx crnocobos nepepaboT-
KM ONA KaXaoro Buaa Xuakux otxonos, obecneunTs panma-
LMOHHYIO 1 3Konoruyeckyto 6e3onacHocTb nepepaboTky,
MWHVMM3NPOBATL KOJIMYECTBO BTOPUYHBLIX TPO 1 006UTbLCA
OUMCTKM PacTBOPOB 0 HOpM cHbpoca B cooTBeTCcTBUM C [pa-
BUTaMU OXpPaHbl OT 3arpA3HEHNIN NPOPEXHbIX BOA M MOPEN
n HPB-99.

2.2. Pewenunsa OBMH no o6pawenuio c TPO

Llex no o6paieHuio ¢ TPO npennonaraeTca pa3mMecTuTb
BO BHOBb COOPY>XaeMOM 3AaHWN 1 B NPUMbIKAIOLWEM K HEMY
cywectsytowem xpaHunuite CAO n BAO.

B 3paHun xpaHunuuwa CAO n BAO npeaycMOTpeHbI:

- y3en npuiemMa 1 KOHTponA KoHTenHepoB. ¢ TPO, nocTtyna-
loWwmx Ha NnepepaboTky;

- y3en pa3MOopPO3KU N OCYLLIKN KOHTeHepoB ¢ TPO.

Mocne pekoHCTPYyKUUM 3AaHWNA B HEM MpearonaraeTca
pa3smelleHue:

-KOHTEMHEPOB C KOHAUUMOHUpOBaHHbIMK TPO (BAO,
CAO);

-KpyrnHorabaputHbix TPO, XpaHALWMXCA 6€3 yNakoBOK.

B uexe nepepabotku TPO npenycMoOTpEHbI:

- oTaeneHve coptuposku TPO;

- ycTaHOBKa npeccoBaHuna TPO;

- oToeneHve dpparmeHTauum Mmetannmyeckmnx TPO;

17600, total activity is

6.6.10" B ~14020

~2980 600

100% ~80%

~17% ~3%

LRW from complex for SNF management:

- LRW generated in shop of fuel spillage removal;

- solutions generated in the process of decontamination
of rooms in SNF management complex;

- solutions generated in the process of the equipment
decontamination in the complex of assembly cover;

- LRW generated in the process of DSU cells drainage in
the complex for assembly covers

LRW from LRW management shop:

- LRW generated from the decontamination of LRW
management shop’s equipment;

- LRW generated in the process of rooms decontamination
in LRW treatment shop;

- LRW generated in the process of tanks drainage in
Building # 6.

LRW from auxiliary buildings and structures:

- spent water samples and solutions from laboratory;

- LRW generated from special equipment
decontamination in building of control and washing;

- water from storm water sewer (probably)

The total volume of LRW to be treated during facility
remediation (15 years) will be about 48100 m?.

The new building of special water purification with
capacity of 1 m3/h for low-salted LRW and 0,6 m3/h for salted
LRW is planned to construct for treatment of such volume of
waste. It is planned to construct new building at the area of
boiler house.

LRW is to be transported in special lanes through the
transport corridor and special line site from SRW
treatment shop in LRW treatment building and the special
vehicles will be used to transport waste from other
facilities.

New building of special water purification should include:

- three tanks with capacity of 100 m? for LRW intake and
interim storage;

- plant of clarification;

- plant of selective sorption and ozonization;

- plant of water softening;

- plant of reversed osmosis;

- plant of electro dialysis concentration;

- plant of sorption additional purification;

- plant of liquid radioactive concentrates cementing;

- system of gas purification;

- unit of decontaminating solution;

- unit for certification of containers with conditioned LRW.

The equipment for LRW management has operating
analogues.

The solidified concentrates of LRW in H3K-150 and
H3K-400-types containers after control and certification are
planned to bring in the interim storage facility of conditioned
SRW for 50 years.

The plant for drums with radioactive soil drainage is
planned to construct for handling with deposits generated
from special equipment decontamination in LRW treatment
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- oTAeneHue aesakTmBaumm metamnnyeckux TPO;

- y3en koHanumoHnposaHua TPO;

- y3en nacnopTu3aumm KOHTENHEPOB C KOHANLIMOHNPOBAH-
HbiMu TPO;

- BCoMorartesbHble y4acTKu N CUCTEMBbI.

Mpou3BoanTenbHOCTL Liexa obpalueHna ¢ TPO no nepe-
paboTke meTannmyeckmx TPO onpepenseTca npousBoau-
TEeNbHOCTbIO OTAENEHNA Ae3aKTUBALMKN N COCTaBNAET OKONO
500 kr TPO B cyTkuM, a No nepepaboTke HeEMeTaNINYECKMX
TPO - npon3BOANTENBHOCTbLIO YCTAHOBKM Pa3MOPO3KM U CyLu-
KN KoHTenHepoB ¢ TPO un Takxe coctaBnsaeT okono 500 kr
TPO B cyTKW.

KomnnekTauma uexa obpaleHna ¢ TPO obopynoBaHu-
eM npounsBoamnTcA 6NoYHbIMM NocTaBkaMu. B coctaB 6nokos
BXOAMT 060pynoBaHNE POCCUNCKOrO 1 3apybeXHOro Nnpoms-
BOJCTBa, XOPOLIO 3apeKkoMeHfoBaBLee ceba npu nepepa-
60TKe PAO Ha aHanorn4yHbIx o6beKTax.

KoHonumoHmnposaHHbie TPO B koHTenHepax H3K-150-
1,5M, YKT1A-6, KT-2000, 604Kax, yCTaHOBJIEHHbIX B KINETAX,
nocsie KOHTPONA 1 NacnopTn3aumm byayT NocTynaTe B HOBOE
30aH1e MPOMEXYTOYHOrO XPaHeHNA KOHANLMOHMPOBAHHbIX
TPO Ha xpaHeHue B TeyeHue 50 ner.

[nA yny4yweHWA pagvaumoHHON 06CTaHOBKM B palioHe
xpaHunuw TPO n obecriedeHnA BO3IMOXHOCTI KpYrioroamy-
HoM paboTbl C paANOAKTUBHBIMW OTXOAAMM Haf CyLLEeCTBYIO-
WM XPaHUNMLLaMW NIaHNPYETCA CTPOMTENBCTBO ABYX YK-
pbiTviA. ns npeasapuTensHo obpabotkm TPO npenycmoT-
PEeHO OCHaLleHMe YKPbITUIA crieumanbHbIMU MoaynsMmu 1 60K-
camu, BK/ovaloWnmMy obopynosaHve ana AesakTnesaUnm n
doparmeHTaumun.

Mpw paboTax Ha oTAeNbHbIX y4acTkax 6yneT NpYMeHATb-
€A pobOTOTEXHMKA.

Ona ynaneHua TPO uv3 xpaHunuil npearnonaraeTca Uc-
nonb3oBaTb MOAYNM (OCHOBHOW 1 BCMOMOraTenbHbIl) N3Bne-
YyeHuA TPO 13 3arny6rneHHbIX OTCEKOB.

OTBepxaeHne oTaenbHbIX BUOOB TPO B yKpbITUAX 6yneT
MPoOBOAMTLCA Ha y4acTke LuemMeHTupoBaHua TPO, pasmella-
€MOM TaM Xe.

NcxopHble TpeboBaHUA Ha pa3paboTky 6n1oKoB 1 Moay-
new, OCHalLEeHHbIX HECTaHAAPTU3NPOBaHHbLIM 06opynOBaHM-
eMm, paspabatbiBaeT OIYMN «UN «BHUMWST». MpenBapwu-
TenbHble ncxoaHble TpeboBaHMA Ha ctagum OBUH 6binm pas-
paboTaHbl OIYM «M «BHUMNIT».

KoHTenHepsl ¢ TPO, npeaBapuTenbHO MOArOTOBEHHOE
HU13KoakTUBHOe o6opynoBaHue 1 apyrue TPO B NepBUYHbIX
ynakoBKax 6ynyT HanpaBRATLCA C TEPPUTOPUM YKPLITUA Crew-
TPaHCNopTOM B Liex nepepaboTku TPO Ha ganbHenwylto ne-
pepaboTky.

®parmMeHTbl 6€TOHHbIX M30ENWIA HU3KOTO YPOBHA aKTUB-
HOCTK, Mony4Yaemble NPy Ae3akTusaumm, 6yayT 3arpyxaTbcs
B KOHTelnHepbl TMna KT, ueMeHTPOBaTbLCA U BbIBO3UTbLCA
nocsie KOHTPONA U NacnopTmM3aummn cneuTpaHcnopTom B
30aHMe NPOMEXYTOYHOro XpaHeHUA KOHANLIMOHUPOBaH-
HbiXx TPO.

MpenycMOTPEHO, YTO CpedHe- 1 BbICOKOAKTMBHOE 060py-
OoBaHue, Mmelollee rabapuTHble pasmepsbl, gonyckaowme
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3arpysky B KOHTenHepbl Tna H3K, 3arpyxaeTtca B 3T KOH-
TerHepbl, LEMEHTNPYETCA N NOCTIe KOHTPONA 1 NacrnopTmn3a-
LMW CneuTpaHCcnopToM HanpasnAeTca B xpaHunuile HAO n
CAO. CpenHe- 1 BbICOKOAKTUBHOE 060pynoBaHWE 3HaYMTENb-
HbIX Pa3MepOoB TPaHCMOPTUPYETCA Ha XPaHEHME B XPaHWUNN-
we HAO n CAO cneuTpaHcnopTom, obecneyeHHbIM CbeM-
HOW 61ONOrn4ecKom 3almnTomn.

Pasrpyska xpaHunuw TPO 6yneT ocywecTBAATLCA C UC-
nonb3oBaHMeM Mofaynei nssnevyeHns TPO 13 3arnybneHHbIX
OTCEKOB, MPeayCMOTPEHHbIX B YKPbITUAX 1 1 2.

XpaHeHne KoHTenHepoB ¢ nepepaboTaHHbIMU PAO HUK3-
KOro 1 cpefHero ypoBHelr akTUBHOCT NPOV3BOAUTCA B 3[a-
HMM NPOMEXYTOYHOrO XPaHEHNA KOHAMUMOHMPOBAHHBbIX
TPO. BMecTuMOCTb 3naHnA (06bem XpaHeHWA) cocTaBnAeT
npumMmepHo 6 000 m3 .

B cBA3M € TeM, YTO Ha XpaHeHne NoCTynaloT 1 roptoymne
OTXOfbl, B COOTBETCTBMM C TPEOOBAHUAMMN HOPM MOXaPHOW
6e3onacHocTy HMB105-03 3naHuio NpucBoeHa kateropus B2,
1 oHo obopynayeTcA cpeacTBaMm aBTOMaTUYECKOro NoXapo-
TyWeHusA.

XpaHeHne KOHTENHEPOB C KOHANLMOHNPOBAHHbLIMM KO-
poTKoXuBywmmMm PAO HN3KOro YyPOBHA aKTUBHOCTY NPeAno-
naraeTca ocyWecTBAATb B creunanbHo obopynoBaHHON Cy-
LWeCTBYIOWEN WTOSIbHE BMECTUMOCTbIO 0Kosio 8 000 m3 .

[nA xpaHeHUA cpeaHe- N BbICOKOAKTMBHOIrO o6opynoBa-
HWA 6yayT NCNONb30BaHbl OTCEKN XPaHEHUA CyLIeCTBYIOLWEro
XpaHWnmLLa Nocne PeKOHCTPYKLIMN.

KoHanUMOHVpOBaHHbIe CpefHe- U BbICOKOAKTMBHbIE OT-
Xofbl B 3alNTHbIX KOHTenHepax KT-6000, H3K-400-0,3 npen-
nonaraeTca ycTaHaBnMBaTb Ha XPaHEHWe Ha MepekpbITUA
xpaHunuwa HAO n CAO, a 6e3 KOHTEHEPOB MoMellaTh B
3arny6neHHble OTCEKN.

B cBA3M C HEQOCTAaTKOM MECT XpaHeHMA ANA HU3KOaKTUB-
Hbix PAO yacTb nnowaaun xpaHunuiwa HAO n CAO (Han nepe-
KpbITUAMW) MpennonaraeTca BbIAENUTb ANA pasMelleHns
KOHTENHepOB C KoHAMUMOHMPOBaHHbIMKU HAO.

B HacToALWee BpeMA xpaHunumLie 3anofnHeHo HecepTudu-
LMPOBaHHbIMU KOHTEHepaMu BMecTumocTbio 1,5 m* c TBep-
ObIMW HU3KOAKTUBHbIMU oTxogamun. 90% TPO coctaBnsaeTt
MeTanionom.

Pa3rpyska cylecTBytoLero XxpaHunmila n npnseaeHne ero
B COOTBETCTBUE C TpeboBaHMAMU OencTBytowen HTI nonx-
Ha BXOAWTb B NepeyeHb NepBooyepenHbIxX 3apay.

Ha 3aBepluatowmx 3Tanax peabunutaumm obbekTa, BKIO-
YaloLWmMX PeHOBaLIMIO BbIBOANMbIX 13 dKCMyaTauumy 30aHnin
1 COOPY>XEHWI, MpearnonaraeTca pa3Mellatb KOHTENHepPbI C
KOHAMUMOHMpOBaHHbIMU HAO B XpaHunuuie, KOTopoe Mo-
XeT ObITb MOCTPOEHO Ha TEPPUTOPUN YKPbITUA 2.

3. UameHeHuA B cxemax obpaweHus ¢ PAO,
npuHATbIe Npu paspaboTtke MU

N3meHeHUs B cxemax obpalueHmna ¢ PAO 6binv BbI3BaHbI
B OCHOBHOM HeO6X0AMMOCTbIO BbIMOSIHEHUA TpeboBaHWI
aKcnepToB nNpu paccmoTpeHun OBUH, nanoxeHHbIX B cneny-
IOLNX AOKYMEHTaX:

° 3aK/IO4EeHMe oTaena rocyaapcTBeHHOM 3KCNepTU3bl Npo-

shop. Drums with dried radioactive soil will be installed in
cages (four items) and after the control and certification
will be transferred to the building of concentrated RW
intermediate storage.

Itis supposed to transfer the high-level LRW for cementing
without treatment. After the control and certification the
containers will be transferred to the building of concentrated
RW intermediate storage for storage within 50 years.

This approach allows optimizing of set and sequence of
technological ways of processing each type of LRW, ensuring
radiation and environment safety, minimizing the volume
of secondary waste and achieving the solution purification
for norms that conform to the Regulations of near-shore
waters and seas protection from contamination and NRB-99.

2.2. OBIN decisions for SRW management

Arrangement of SRW treatment shop is planned in new
building and in existent medium- and high -level waste
storage facility near it.

It is planned to locate in the storage facility:

e the unit for acceptance and control of containers with
SRW delivered for treatment;

e the unit for cool down and drainage of containers with
SRW.

After reconstruction we plan to store in this building:

e containers with conditioned SRW (high- and medium-
level waste);

e large size SRW being stored without package

It is planned to have in the SRW treatment shop:

the unit of SRW sorting;

e the plant for SRW pressing;

e the unit for metal SRW cutting;

e the unit of metal SRW decontamination;

¢ the unit of SRW conditioning;

e the unit of containers with conditioned SRW certification;

e the auxiliary sites and systems.

The efficiency of the shop for metal SRW treatment is
determined by the efficiency of decontamination unit
(500 kg/day). The efficiency of the shop for non-metal SRW
treatment determined by the efficiency of unit for cool down
and drainage of containers with SRW is 500 kg/day. The
equipment of shop for SRW management is made with unit
structures. The unit includes the well recommended
equipment of the Russian and foreign manufacturers.

After control and certification the conditioned SRW in
H3K-150-1,5?, YKT1A-6, KT-2000 —type containers and drums
will be delivered in the new building for storage within 50
years.

Itis planned to construct two shelters above the existent
storage facilities for the improvement of the radiation
situation in the area of storages and the possibility of all-
the-year-round work with the radioactive waste. For the
preliminary SRW treatment it is planned to equip the shelters
with special modules and boxes including equipment for

decontamination and cutting.

The robotics will be applied at some sites.

To remove SRW from the buried compartments it is
supposed to use modules (the main and auxiliary).

The solidification of some types of SRW will be carried
out on SRW cementation site being at the same place.

VNIPIET develops the basic requirements for boxes and
modules equipped with non-standard devices. VNIPIET has
also developed the basic requirements at OBIN stage.

The special vehicles will be used for containers with SRW,
preliminary prepared low-level equipment and other SRW
in immediate containers transportation from the area of
shelters to the shop for SRW treatment.

Parts of the concrete products of low activity generated
after decontamination will be loaded in H3K-type containers,
cemented and taken out in the conditioned SRW storage
facility after control and certification.

Itis stipulated that the medium-and high-level equipment
having the overall dimensions is loaded in containers of
H3K-type, cemented and after control and certification
transported in low-and medium-level waste storage
facilities. The special vehicle with the demountable biological
protection is used for large size medium-and high-level
equipment transportation in low-and medium-level waste
storage facility.

Modules of SRW removal from buried compartments in
shelters 1 and 2 will be used for unloading SRW storage
facilities.

Storage of containers with treated RW of low and medium
levels of activity is carried out in the building for the
intermediate storage of conditioned SRW. The volume of
SRW storage in the building is about 6 000 m?3.

In accordance with requirements of fire safety norms
(HMB105-03) the building has the category C2 and is equipped
with automatic fire extinguishing means because the
combustible waste is stored in it.

The containers with conditioned short-lived RW of low
level of activity are planned to store in existent tunnel with
special purpose equipment and volume of 8 000 m3.

After the existent facility reconstruction its storage
compartments will be used for medium-and high-level waste
storage.

It is planned to install KT-6000, H3K-400-0, 3-type
containers with medium- and high-level waste on floorings
of low- and medium-level waste storage facility and to store
the waste without containers in buried compartments.

Itis planned to use some area of low- and medium-level
waste storage facility (above floorings) for location of
conditioned low-level waste because of the storage
stringency for low-level waste.

Now the storage facility is filled with not certificated
containers with solid low-level waste with volume of 1,5 m3
90% of SRW is the metal scrap.
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€KTOB O LenecoobpasHOCTV ganbHenwen pa3paboTkm npo-
€KTHOM AOKYMEeHTaumm n peKoMeHAaUMAMM K yTBEPXKAEHWIO
OBWH, ncx. N2 66/271 ot 04.07.2007 r.

* nucbmo YBIAPOO (ncx. N228-249 ot 15.03.07) 06 nsme-
HEHMW TPAHCMOPTHO-TEXHONOMMYECKOWN CXeMbl OBpaLleHUs ¢
OAT, paspaboTaHHo B cocTaBe OB/H.

B pesynbTtate 6bin pa3paboTaH HOBbIV reHeparbHbINA niaH
PEeKOHCTPYKLMN MSIoWankyn BPEMEHHOIO XpaHeHUsA B rybe
AHOpeeBa, U3MEHUICA COCTaB 30aHUI Liexa no obpatlieHunio
¢ OAT, nsmeHuncb 06beMbl BTOPUYHBLIX PAO, nocTynalowmx
Ha nepepaboTky.

B uensax panbHenwero npoaBmxeHna paboT no cosep-
weHcTBOBaHMIO peweHnnt OBUH ¢ yyetom 3amevaHum Mas-
roCc3KCNepTm3bl, B PaMKax BbIAE€NIEHHOTrO NMpPaBUTENbLCTBOM
Wtanun donHaHcnpoBaHusa B 2007 r. 6binuv BbINOSIHEHbI pa-
60Tbl NO aHanM3y n nepecmoTpy peweHnit OBNH no o6-
pauweHuto ¢ PAO. PaboTbl BbINOMHEHbI COBMECTHLIMU YCU-
NMAMU NTanbAHCKOro KoHcopumyma AKTEK, @Iy «I'v
«BHUMWN3T», AHO «AcnekT-KoHBepcma» n ®ryn «Ces-
PAO».

Ha ocHoBe npoBefeHHOro aHanun3a 6bInn NOAroTOBMNEHbI
TeXHMYecKme npeanoXeHnsa no nsmeHeHmo pewennii ObUNH
OnA yyeTa ux Ha ctagmm paboyero npoeKkTMpPoBaHMA LIEXOB
no o6patueHmio ¢ XPO n TPO.

B HacToAwee BpeMA C y4eTOM 3TUX TEXHUYECKUX
npennoXeHun paspaboTaHbl TexHUYeckne 3agaHnA Ha pa-
60u4Me NPOEKTbI CTPOUTENBLCTBA LIEXOB Mo obpatueHunto ¢ XXPO
1 TPO. PazpaboTaHHble TeXxHNYeCcKne 3anaHns CornacoBaHbl
¢ Pocatomom.

3.1. NameHeHNn B cxeme obpaweHna c XXPO

KpaTko xapakTepu3ya n3MeHeHus, BHECEHHbIE B peLle-
HuA OBMH no uexy )KPO, MOXHO BbiOenuTb cieayiowme Kito-
YyeBble MOMEHTbI:

® NepecMoTpeHbl UCXOfHbIE AaHHbIE MO o6bemMaM BTO-
puryHbIx XPO, noctynatowmx Ha nepepaboTKy 13 LEXOB MO
obpauweHunto c OAT n TPO;

e orpeneneHoO HOBOE MEeCTO PacrornoXeHWA Lexa rnepe-
paboTkm XXPO. 3paHne pa3MeLLeHO B OKPYXXEHUN 0ObEKTOB,
Ha KOTOpPbIX HaKoMMneHbl OCHOBHbIe 3anackl XXPO, a Takxe B
HenocpencTBeHHOM 6IM30CTN OT MecT, rae obpasytoTcsa XPO;

® N3MeHeHbl apXUTEKTYPHO-MIIaHNPOBOYHbIE peLleHnA
uexa nepepabotku XPO. 3paHne npegycmMaTpuBaeTca no-
CTPOUTb B HECKOSBbKMX YPOBHSAX, YTO XOPOLLO YYNTbIBAET OCO-
6eHHOCTY penbeda MEeCTHOCTM N CTECHEHHbIE YCNOBWUA Mio-
wankwu;

° NpeayCcMOTPEHO HacbIWeHWe 30aHUA MoaybHbIM 060-
pyooBaHuem;

® ONTUMU3NPOBaHbI TEXHONOrMYeckue npoueccsl. Mpen-
NOXEHO YacTb HN3KoakKTUBHbIX XXPO HanpaBnaTe Ana npuro-
TOBMIEHNA LIEMEHTHOrO pacTBopa AnA 3alMBKN KOHTEMHe-
poB c noagrotoBneHHbIMu TPO. YacTb ounieHHOW BOAbI Npe-
aycmaTpuBaeTca cobmpaTtb B @MKOCTU TEXHUYECKON BOAbI U
HanpaenATb OnA obecrnevyeHUA paboT No peske B6eTOHHbIX
TPO vnu Ha gpyrve TeXHONOrnyeckne HyxXxmbl;

® NpenyCcMOTPEHO MUCMONb30BaHME MOOUIIbHON YCTaHOB-
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Kr no ounctke manoconebix XKPO HM3KOro ypOBHA aKTUB-
HocTn. MobunbHylo ycTaHOBKY npeanonaraeTca UCrnosnb3o-
BaTb ANA Liene obecrneyeHnsa CTPOUTENbLCTBA B Nepuop, Koraa
OCHOBHoOe 3faHue nepepaboTkm XPO elle He BBEOEHO B 3K-
cnnyatauuio. B nocnenytowem Ha 3Toli yctaHOBKe 6yneT ne-
pepabaTbiBaTbCA BOOa U3 pe3epByapoB - HAKOMUTENen 0OX-
neBow BOObI;

°® NpegycMOTPeHO npeasapuTesibHoe NOHMXEeHMe YPOB-
HA akTuBHOCTUN XXPO, ynanaemoro un3 ayeek bCX, Ha oTaens-
HOW TexHonornyeckon yctaHoske. XXPO BbICOKOro 1 cpefHe-
ro ypoBHA aKTUBHOCTU nepepabaTbiBalOTCA OO YPOBHA
1-10% Bk/Kr, Nocsie Yero HanpaBATCA Ha OanbHeNnWYIo re-
pepaboTky B LUeX. YCTaHOBKY MOHUXEHWNA aKTUBHOCTY pas-
pabaTtbiBaeT AHO «AcnekT-KoHBepcua» B pamkax paspa-
60TKM NpoekTa uexa no obpaueHmto c OAT.

3.2. NameHeHNn B cxeme obpaiwgeHns ¢ TPO

N3meHeHusA, BHeceHHble B peweHna OBWH no uexy TPO,
3aKJI0Y4aloTCA B OCHOBHOM B Cfiefyiollem:

® NepecMoTpeHbl NCXOAHbIE AaHHbIE MO o6bemMaM BTO-
puyHbIX TPO, noctynalowmx Ha nepepaboTky M3 LieXoB Mo
obpauieHuto c OAT;

® NepecMOTpPEeH COCTaB Liexa no obpalueHuio ¢ TPO;

® y3bl IpMeMa 1 pa3Mopo3KM KOHTeNHepoB ¢ TPO pas-
MeLlleHbl B 31aHNM BPEMEHHOT0 xpaHeHunsa TPO;

® onpepeneHo HOBOE MEeCTO PacrofioXeHUNA NPOMEXy-
TOYHOrO XpaHeHUA KOHANLMOHMpPOBaHHbIX TPO. 3naHue ne-
peHeceHo bnuxe K npuyany;

® V3MEHEeHbl apXUTEKTYPHO-MNaHUPOBOYHbIE pelleHnA
uexa nepepabotkm TPO. MpegycmaTpmBaeTca NOCTPOUTL
3paHMe C y4eToM 0cobeHHOCTel pernbeda MeCTHOCTU U CTec-
HEHHbIX YCITOBUI Nnowaakuy;

® NepecMoTpeH cocTaB 060pyaoBaHMA Liexa nepepaboT-
kn TPO;

® COKpalleH rnepeyveHb MCMOnb3yeMbix AnsA obpalleHuns ¢
TPO KOHTENHEepOB.

Huxe npuBeneHa kpaTkasa xapakTepucTmka ob6bekToB
Lexa no obpaueHuio ¢ TPO.

YKkpbiTyiA 1,2 — yKpbITUA Had CYLWECTBYIOWMMUN XPaHUN-
WamMu npeaHasHayeHbl AnA orpaHnYeHns Bbixoaa B OKpyXa-
foLyto cpeny BbIAENAOWMXCA NPU HOPMasbHOWM 3KCMnyaTa-
LN 1 aBapuAX paanoakTMBHbIX BELECTB Y MOHU3NPYIOLLNX
V3MyYeHWI, ANA UCKITI0YEHNA NMonagaHna B CyllecTBylowwmne
XpaHunumila atMocdepHbIX OCafKoB, a TakxXe AnA noagep-
XaHWA ycnoBuii, HeobxoanMbIX ANA BbINONHEHUA paboT no
n3snevyeHmto TPO 13 3arnybieHHbIX XpaHUNUL U QOCTaBKe
nx B Liex no obpatueHuto ¢ TPO Ha nepepaboTky.

3naHune nepepaboTkm TPO npenHasHavyeHo anA nepepa-
60TKM 1 KoHANLMOHNPOBaHMA TPO, HaKOMNMIEHHbIX B Cylle-
CTBYIOLUMX XpaHUNMLWAX U 06pasyoWmxcsa Npu obpaLieHmm ¢
OAT, TPO n XPO.

CaHriponyckHUK obecneynBaeT caHUTapHylo 06paboTky
nepcoHana uexa obpateHua c TPO.

3naHve NPomMexXyTOYHOro XpaHeHNA KOHANLIMOHNPOBAaH-
Hbix TPO npegHa3HaYyeHo ans X BPEMEHHOrO XPaHEeHWA.

MogyrnbHble caHLwM03bl YKPbITAA 1,2 NpegHa3HayeHbl anAa

The existent storage facility unloading and its reduction
to conformity with requirements of the scientific and
technical documentation should be included into the list of
priorities

At completion phases of facility remediation including
the reconstruction of decommissioned buildings and
structures it is planned to place the containers with
conditioned low- level waste in the storage facility, which
may be constructed at the area of shelter 2.

3. Changes in RW management plans accepted by
developing PID

RW management plan changes were caused by the
necessity of fulfilling the experts’ requirements stated in
the following documents:

* The conclusion of state expert appraisal department
concerning the expediency of further development of the
project documents (No. 66/271 dated July 04, 2007).

e Letter of Nuclear Facilities Decommissioning Agency
(No. 28-249 dated March 15, 2007) concerning the changes
of transport and technology plan of SNF management
developed in OBIN.

As aresult the new general plan of interim storage facility
renovation in Andreeva Bay was developed, the plan of
buildings in SNF management shop was changed, and the
volume of the secondary waste delivered for treatment was
also changed.

With the aim of further work progress in OBIN decisions
improvement and Glavgosexpertiza remarks consideration
the works concerning analysis and review of OBIN decisions
of RW management were performed in 2007 in the frame
of work financing by the Italian Government.

The works were executed by ARTEK, the Italian
Consortium, VNIIPIET, Aspect-Conversion and SevRao.

On the basis of the executed analysis the offers concerning
the changes in OBIN decisions were prepared for their
consideration at the phase of design engineering of LRW
and SRW management shops.

Now the technical projects of LRW and SRW management
shops construction were developed with consideration of
these offers. The developed technical projects were
coordinated with the Russian Agency for Atomic Energy
(Rosatom).

3.1. Changes in LRW management plan

By brief characterization of changes in OBIN decisions
the following key moments may be specified:

- The initial data of the secondary waste volume delivered
for treatment from LRW and SRW management shops were
reconsidered;

- The new place of LRW treatment shop was determined.
The building is located near facilities where the main

volumes of LRW are accumulated and in immediate proximity
from LRW generation sites;

- The architecture and planning decisions of LRW
treatment shop are changed. It is planned to construct the
building with several levels to consider the surface geometry
and tightness of site;

- It is planned to install the modular equipment in the
building;

- Technological processes are optimized. It is proposed to
transfer part of the low-level waste for the preparation of
cement grout for slushing containers with SRW. The part of
the purified water is planned to collect in tanks of technical
water for concrete SRW cutting and for other technological
needs;

e |t is stipulated to use the mobile plant for purification
of the low-salt and low-level LRW. It is planned to use the
mobile plant in the period of construction when the main
building for LRW treatment is not commissioned. Later on
the rain water from reservoirs will be treated on this plant;

e It is also planned to reduce the activity level of LRW
removed from cells of DSU on the independent plant. High-
and medium-level liquid waste is treated to the level of 1.10°
Bg/kg and transferred to the shop for treatment. Aspect-
Conversion Company develops the plant for activity reduction
in the frame of project of SNF management shop
implementation.

3.2. Changes in SRW management plan

Changes made in OBIN decisions are as follows:

e the initial data on volumes of the secondary SRW
delivered from SNF management shops are reconsidered;

e the outfit of SRW management shop is reconsidered;

e the units of SRW containers acceptance and cool down
are located in the SRW interim storage building;

e the new place of the intermediate storage of
conditioned SRW is determined. The building is closer to a
berth;

e the architecture and planning decisions of SRW
treatment shop are changed. It is planned to construct the
building with several levels to consider the surface geometry
and tightness of site;

e the equipment of SRW treatment shop is reconsidered;

e the list of containers used for SRW is reduced;

The brief characteristic of facilities of SRW manage-
ment shop is given below.

Shelters 1, 2 above the existent storage facilities are
intended for reduction of radioactive waste and ionizing
radiation emission in the environment under the normal
operation and in case of the accidents to exclude the
atmospheric precipitation penetration in the storage facilities
as well as for maintenance of conditions for the execution
of works concerning SRW removal from buried storages and
delivery to SRW treatment shop for treatment.




NOKAJIbHbIA LUEHTP MO OBPALLEHWNIO C PAO B ®WINAJE N21 ®IYM «CesPAO» (ry6a AHOPEEBA)

Local Center of RW Management in Branch #1 of SevRao (Andreeva Bay)

obecrneyeHnA cCaHNTapHO-NPOMYCKHOro pexmnmMa npw opra-
HM3aumn 1 doyHKUMoHUpoBaHM 3K[1 Ha nepuon npor3sBoa-
cTBa paboT Ha TeppuTOpUK XpaHUnuw. CaHWMO3bl UMEIOT
MofyNbHOE WCMOMHEHNE U BbINOMHAIOT ciefylowme dyHK-
LUMn: nepeoneBaHne NepcoHana, ocyLlecTBieHne KOHTponsa
pgonycka nepcoHana B 3K n ob6paTHO, NpoBeaeHne CaHUTap-
HoM 0bpaboTky nepcoHana, NpoBeaeHne paanauNoOHHOro
KOHTPOSA KOXHbIX MOKPOBOB M CreLoAexabl epcoHana.

Movika cneyaBToTpaHCIopTa, CNeuTexXHMKN n obopyno-
BaHMA Ha nnowanke TPO npeagHasHavyeHa aonA ges3akTuBa-
LMK KOMnec 1 XOROBOW YacTu crieliaBToTpaHCnopTa, AnsA ae-
3aKTMBaLUMN HapYy>XHOW MOBEPXHOCTU CNELTEXHUKHN, OCyLle-
cTBRAlOWeRn paboTy Ha Npomnnowanke No obpalweHunio ¢
TPO, a TakxXe BHYTPeHHeWN NOBEPXHOCTU OBOPOTHbIX KOH-
TeMHEepPOB U LINCTEPH, BCEN NMOBEPXHOCTU KPbIWEK KOHTEN-
HEepPOB M LUNCTEPH, HapY>KHOW MOBEPXHOCTM POBOTOB (MaHM-
nynAaTOPOB).

JlabopaTopHO-TeXHUYECKMUI KOPyc npeaHasHayveH ans
pa3mMeleHns N yHKUNOHMPOBAHUA ClieayioWwmnx TEXHOMO-
rNYecKmnx cnyxo:

- nabopaTopun TEXHONOrMYeCKoro KoHTponsa Il knacca;

- MpayYeyHon;

- yyacTKa CBA3W;

- LIeHTpanbHOro nysbTa ynpaBneHna cMcTeMbl TENEBU3N-
OHHOro HabnoneHns;

- nynstoBon ACKPO.

lMonvroH cTponTenbHOro Mycopa rnpeaHasHayeH ans pas-
mMeleHna otxonos IV,V knacca onacHOCTW, B OCHOBHOM CTPO-
UTenbLHOro Mycopa oT pa3bopku 3paHni, C rofoBbIM NOCTYI-
neHuem otxopmoB 35000 T/rog. PacyeTHbIN CpoOK 3KcnyaTa-
umm nonuroHa 7 net. MNnowanb, 3aHMMaeMan NoONTrOHOM,
27825 M.

CraunoHapHbIv rpuyasn NpefHa3sHayvyeH AnAa onepauuvmn
norpyskm OAT n PAO Ha cynHO-KOHTENHEPOBO3, OTMpPaBKMn
MeTannmyeckmnx TPO Ha nepennaBKky, OTAPaBKN KOHTeNHe-
POB C KOHANLIMOHMPOBaHHbIMMK TPO Ha XpaHeHMe/3axopoHe-
HU1e, a TakXe AnA npuema rpysoB Mpw CTPOUTENbCTBE U Bbl-
BOOE U3 dKCMyaTaumm 3gaHnin n coopyxxeHuin B NMBX B rybe
AHppeesa.

OueHunBasA yKasaHHbIe Bbllle N3MEHEHWA B LIeSIOM, MOX-
HO caenaTtb cnemytowme BbiBOObI:

TeXHUYeCKune npeanoxeHuns, paspaboTaHHbIe NTaNbAHC-
KNMW 1 POCCUNCKNMMU CrieUnanmcTamMm, YTOYHAIOT pelleHna
OBWH, ycTpaHAIOT pAd y3KMX MeCT 1 ABMAIOTCA XOPOLLEeWn
6a301i AnA pa3paboTkn NPOEKTHOW OOKYyMeHTaUUN;

KoHuenumsa obpaweHus ¢ PAO Ha MNBX B rybe AHapeeBa,
n3noxeHHas B peweHnax OBUH, ykasaHHbIMU Bblwwe n3me-
HEHMAMM He 3aTPOHyTa.

4. MNpoaBmKeHNe NPOEKTOB Mo co3faHuIo
KOMI/IEeKCOB no obpaueHumio c PAO

Kak yxe oTmeyanocb, B HacToslee BpeMs paspaboTa-
Hbl 1 cornacoBaHbl ¢ PocaTomoM TexHuyeckoe 3apaHue Ha
pa3paboTKy NpoeKkTa CTPOUTENBLCTBA Liexa Mo obpalleHuio ¢
XPO n TexHn4yeckoe 3anaHue Ha pa3paboTKy NpoeKTa CTpo-
nTenbCcTBa Lexa rno obpauweHunio ¢ TPO.
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18 cpeBpana 2008 r. npoBeneHO COBMECTHOE POCCUN-
CKO-UTaNbAHCKOE COBELlaHMe Mo BOMpocam AanbHenwemn
nepcrnekTUBbl pa3paboTky yTBepXAaeMbIix YacTeln pabo-
ynx npoekToB. Cenyac NPoBOANTCA NMPeAKOHTPaKTHasA
noaroToBKa.

OCHOBHOW CNOXHOCTbIO Ha HAaHHOM 3Tarne paboT ABNA-
I0TCA COrnacoBaHme 1 pasrpaHNYeHmne NOTIHOMOYMI MeXay
NCnonHUTENAMM PaboT C POCCUIACKON N UTaNbAHCKOWN CTOPOH,
onpeneneHne o6beMoB paboT, cocTaBa y4acTHUKOB pas-
paboTkn 1 noaroToeka obuwero nnaH-rpaduka NpPoeKkT-
HbIX paboT.

OXunpaeTca, YTo KOHTPAKT Ha pa3paboTky YYPIM uexoB
no TPO 1 XXPO 6yneT noanucaH B anpene 2008r.

5. BzanmocBa3b cucrembl obpaweHmnsn ¢ PAO B rybe
AHppeeBa n Ha apyrmnx obbekTax ®Iryn «CesPAO»,
NpPeAno)XXeHVA Mo ONTUMUn3aLunun

Ha HacToAwnm MOMEeHT HEMELIKOW CTOPOHOM Npeanoxe-
Ho co3paHue UeHTpa ytnnmsauumm B rybe Canpa (LUYCQ). Mpn
3TOM npegycMaTpmBaeTca TpaHcnopTtuposka PAO B ryby
Canpa mMopckum TpaHcnopTtom. CnefyeT OTMETUTb HEKOTO-
pble TPYAHOCTY OCYLECTBNEHMNA MOPCKOW TPAaHCMOPTUPOBKM:

- NprYanbHas NMHWA, CylecTBYIolWan Ha HacTOALWMIA MO-
MeHT B rybe Caipa, He NO3BOSIAET NPOU3BECTU WBAPTOBKY
cynHa k npuyany 6e3 nopaboTku NPoeKTa;

- UJI0XHbIE HaBUrALUMOHHbI YUTOBMA MNaBaHUA MexXAay ry-
601 AHopeeBa v rybon Caiina moryT noTpeboBaTb NpuBneye-
HUA ByKCMPOB AnsA obecneyeHNs WBaPTOBKN CYAHA, YTO MO-
XET 3HAYNTENBHO MOBbLICUTb CTOUMOCTb TPAHCMOPTNPOBKM.

C yyeToM CKa3aHHOrO Bbile HapAgy ¢ MOPCKOW Leneco-
06pasHoO paccMoOTpPeTb M aBTOMOOBUIbHYIO TPAHCNOPTUPOB-
Ky. OHa TakXe XxapaKTepn3yeTca HEKOTOPbIMW HeQocTaTKa-
MW, HO MEET 1 ABHble MpenMyLlecTBa:

- CHUXXEHME Yncna neperpy3ok KOHTENHEPOB U FPY30BbIX
onepauni;

- PUTMMYHOCTb JOCTaBKW 1 COOTBETCTBEHHO OTCYTCTBUE
Heo6XoaMMOCTY CO30AHUA MECT MPOMEXYTOYHOIO XpaHeHUsA
TPO B ry6e Canna;

Mpun o6paweHumn ¢ TPO B rybe AHOpeeBa He B MOMHOMN
Mepe paccMOoTpeHbl Bonpockl obpalueHnsa ¢ BAO. He onpe-
neneHbl MecTa npoBefaeHns paboT c NToAo6HbLIMU OTXoAaMu
M MecTa UX MPOMEXYTOYHOro XpaHeHUA. Mpur 3ToM AnsA CHKU-
KeHUA 3aTpaT HeOO6XOAMMO PacCMOTPETb €AUHYIO CXEMY
obpauweHna ¢ BAO Ha dunumane N21 n N22, BO3MOXHOCTb
TpaHcnopTnposkn BAO us Mpemuxn B ryby AHopeesa ans
NMOAroTOBKWU K OTMNpaBKe Ha OONrOBpeMEHHOE XpaHeHNE B
LYC (ry6a Canga).

B HacTosWee BpeMsA akTMBHO BedyTcA paboTbl Mo noaro-
TOBKE K CTPOUTENbCTBY 0O6bEKTOB MHPPACTPYKTYPbI B rybe
AHppeeBa. Mpu 3TOM BO3HMKaET NOTPe6HOCTb B Ae3aKTMBa-
unm obopynoBaHus, otkauvke XXPO 13 eMKOCTE XpaHEHNA 1
oTcekoB xpaHeHua TPO, nemoHTaxe emkoctei XXPO. B ue-
nsax obecneyeHnA pannaLMOHHON 6e30MacHOCTU U CHUXKEHUSA
3aTparT LenecoobpasHo yCKOPUTb NOCTaBKY MOBUNBHOM yC-
TaHOBKW nepepaboTtkm XPO, npegycCMOTPEHHON B COCTaBe
Komnmnekca no nepepaboTke.

Building for SRW treatment is intended for treatment
and conditioning of SRW accumulated in existent storage
facilities and generated in the process of LRW, SRW and SNF
management.

A personnel decontamination facility is intended for
sanitary treatment of personnel working in SRW
management shop.

Building of the intermediate storage of conditioned
SRW is intended for its interim storage.

Modular sanitary locks of Shelters 1, 2 are intended
for sanitary and admission conditions assurance when
carrying out works at the area of storage facility. Change of
personnel clothes, control of personnel access in controlled
area and back, sanitary treatment of the personnel, and
radiation monitoring of coverlet and overalls of the
personnel are carried out in the sanitary locks.

Facility for special motor transport, special machinery
and equipment washing at SRW site is intended for the
decontamination of wheels and running gear of the motor
transport, the external surface of the special equipment,
the internal surface of the reverse containers and tanks as
well as all surface of the container covers and tanks, the
external surface of robots (manipulators).

Laboratory building is intended for the location of the
following services:

- Laboratories of technical control of the second class;

- Special laundry;

- Communication department;

- Central control panel of television supervision system;

- Automatic System for Radiation Situation Control (eeeee)
panel.

Site for construction waste is intended for the location
of waste of IV and V class of danger, basically the construction
waste from building dismantling. The annual volume of
waste is 35000 t/y. Projected life of site is 7 years. The area
of site is 27825 m2.

The stationary berth is intended for SNF and RW loading
on the ship and shipment of metal SRW for remelting,
shipment of containers with conditioned SRW for storage
and disposal as well as for the acceptance of cargoes during
the construction and decommissioning of buildings and
structures in Andreeva Bay.

Estimating changes specified above as a whole we may
come to the following conclusions:

- the technical proposals developed by the Italian and the
Russian experts specify the OBIN decisions, obviate difficulties
and are the good basis for project documents development;

- the above mentioned changes did not touch upon the
concept of RW management in Andreeva Bay given in OBIN.

4. The advancement of projects concerning the
construction RW management systems
As it was already mentioned the technical project for the

development of LRW management shop and SRW
management shop construction is coordinated with Rosatom.

On February 18, 2008 the Russian-ltalian meeting
concerning the further development of approved detailed
design of the project was held. The before contract
preparation is now carried out.

The coordination and differentiation of powers between
executors of works from the Russian and the Italian party,
determination of scope of works, staff of participants of
development and preparation of the general plan-schedule
of project works is the basic complexity at the given stage of
works.

5. Interconnection of RW management system in
Andreeva Bay and at other facilities of SevRao,
proposals for optimization

For the present moment the German party offered to
create the center of dismantling in Saida Bay (the first turn
is already commissioned). Thus RW transportation in Saida
Bay is provided by sea. It is necessary to note some difficulties
of sea transport application:

- the mooring line existing for the present moment in
Saida Bay does not allow to make mooring of ship without
project completion;

- heavy conditions of navigation between Andreeva Bay
and Saida Bay may lead for tugs application for ship mooring
and it may increase the cost of transportation.

In view of above mentioned it is expedient to consider
and vehicle transportation alongside with sea. It has some
lacks, but has also clear advantages:

- decrease number of overloads of containers and cargo
operations;

- rhythm of delivery and the absence of necessity of SRW
intermediate storage sites creation in Saida Bay.

The problems of high-level waste management are not
considered in full. Places of work with similar waste and
places of its intermediate storage are not determined. Thus
to decrease expenses it is necessary to consider the coherent
high-level waste management plan on Branch # 1 and 2, the
opportunity of high-level waste transportation from
Gremikha to Andreeva Bay for long-term storage
preparation in Saida Bay.

Now preparatory works on construction of facilities
infrastructure are actively conducted in Andreeva Bay.

Thus there is a need for decontamination of the
equipment, pump down of LRW from storage tanks and
compartments of SRW storage, and LRW tanks.

To assure the radiation safety and decrease expenses it
is expedient to accelerate delivery of mobile plant of LRW
treatment stipulated in treatment system structure.
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