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DOIVIT «Aromdaors

C 1959 no 1991 20061 6110 nocmpoeno
dessamv zpascoanckux cydoe ¢ SIIY: eocemnp
Ne00K0N068 U 00Ul TUXMEPosos. B nacmosuee
BPEMSL MPU U3 HUX BLIBEOCTLLL U3 SKCIIY ATIAUUU:
amommniil nedoxon </lenuns npespauien 6 my3se
U yemamnosien Ha xpanenue 8 Mypmancxom
nopmy, amomivie 1€00KOAbL <ApKMuKa» u
<«Cubupv» cooepicamcs Ha NAasy y NPULAL08.
C yuemom moeo, wmo Ha AMOMHHIX 1e00KONAX
naxodsmest PAO, o1 siensomest ucmounuxom
NOMEHUUATOHOU PAOUAUUOHHOT ONACHOCINU OJLSL
Mypmanckoti o6racmu u Koavckozo sanuea,
NOCKOIKY ONUMETLHOE HAXOMCOCHUE AMOMHBIX
Ne00KOL08 HA NIABY 8 COCMOSHUU OMCMOS 01 -
PULAMCTILHO CKA3LIBAEMCS HA MEXHUUECKOM
COCMOANUL KOPNYCHLIX Kocmpyruuii. B pe-
3YABMAMeE 9Moz0 1P codeticmsuu edepanvroll
uenesoti npozpammol «Paduanuonnas 6esonac-
nocmwv Poccuu na nepuod ¢ 2008 no 2015 2z2»
Pocamomom cosmecmuo ¢ komnanusmu Obvedu-
HEHHOTLL CYOOCMPOUMETHOT KOPROPaLiL OvlLau
npedcmasnenvl paspabomru u npoexmvl no
YMUIUSAUUU 2PAXCOaHCKUX cyoos. B npouyecce
PaspabomKy NPOZPAMMBL YMUTUSAUUL ZDANKC-
Oancrux cyoos 6bina NPoU3BEOeHa MEXHUUECKAs]
U AKOHOMUMECKAS. OUCHKA BAPUAHTNOE YIMUTU-
3auuL 1A CYOOPEMOHMHDIX NPEONPUAMUAX 8
Cesepo-3anadnom pezuone Poccuu.

Cmamwst codepacum onucanue Bapuan-
Mo, UCCAeO08aANUL, AHATU3A BOZMONICHOCTNEN

[NpuHUUNansbHble peLleHusa rno
yTunmnsauum cynos ¢ A3JY

YMURUSAUUU ZDANCOAHCKUX CYO08, NPUHUMASL 6
PACUE NPUHUUN CHUNCCHUS. NOMEHUUALLHO20
PAOUOAKMUBHOZ0 B030CUCTNBUSL HA NEPCOHAT,
HACENEHUE U OKPYICAIOUYI0 CPEY. 3AKTIOUeHUe
COOEPHCUM PEKOMEHOAUUU MO 8bI00PY BAPUAHMA
0N paspadomKL NPOEKMOB YMULUIAUUU ZDANC-
darckux cyoos. ’

BeeneHue

C 1959 1o 1991 rosp1 OBLIO TOCTPOEHO
IEBATH TPAKAAHCKUX CYI0B ¢ AIY: BoceMb
JIEZIOKOJIOB M OJIUH JINXTePoBO3. B HacTosIee
BPEMST TPH 113 HUX BBIBE/IEHBI U3 9KCIAyaTALAM:
ATOMHBIN Je0K0a «J/leHuH» mpeBpalleH B
Mysell 1 yCTaHOBJEeH Ha Xpanenue B Mypmar-
CKOM TTOPTY, aTOMHBIE JIEIOKOJBI « ADKTUKA» 1
«CHbMpb» Co/lepKaTCs Ha IJIaBy y IPUUAJIOB.
Ob6a aeI0K0JIa BBICIYMKILIN CPOK CIYKODI, MO-
pasibHO U husmgecku ycrapesiu. JamTeabHoe
HaxXOKAeHNE aTOMHBIX JIETOKOJOB Ha ILIABY
B COCTOSHUM OTCTOS OTPUIATENBHO CRa3biBa-
eTCsl Ha TEXHUUYECKOM COCTOSHUHU KOPITYCHBIX
KOHCTPYKIIMH, UTO MOKET MPUBECTA K WX 3a-
romienuto. C yUETOM TOTO, YTO Ha aTOMHBIX
nepokosax Haxoaates PAO w orm gaBisioTes
MCTOYHUKOM TIOTEHIMANBHON PajinallioONnHON
omacHocTu, Pocatom Poccum mpeanipuHu-
MaeT yCHUIWst st paspaboTKe W peasu3arniun
MPOTPaMMBbl H6€30TTaCHON YTUIM3AIMY CYOB
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Conceptual Solutions Concerning
Decomissioning and Dismantling
of Civil Nuclear Powered Ships

NIPTB Onega OAQ, Severodvinsk, Russia

AN. Abramov
FGUP “Atomflot”, Murmansk, Russia

From 1959 up to 1991 nine civil nu-
clear powered ships were built in Russia:
eight ice-breakers and one lash lighter car-
rier (cargo ship). At the present time three of
them were taken out of service: ice-breaker
“Lenin” is decommissioned as a museum and
is set for storage in the port of Murmansk,
nuclear ice-breakers “Arktika” and “Sibir”
are berthing. The ice-breakers carrying rad-
wastes appear to be a possible source of ra-
diation contamination of Murmansk region
and Kola Bay because the long-term stor-
age of ships afloat has the negative effect on
hull’s structures. As the result of this under
the auspices of the Federal Targeted Program
“Nuclear and Radiation Safety of Russia
Jfor 2008 and the period until 2015 the con-
ception and projects of decommissioning of
nuclear-powered ships were developed by the
State corporation Rosatom with the involve-
ment of companies of United Shipbuilding
Corporation. In developing the principal pro-
visions of conception for decommissioning
and dismantling of ice-breakers the technical
and economic assessment of dismantling op-
tions in shiprepairing enterprises of North-
West of Russia was performed.

The paper contains description of
options, research procedure, analysis of op-
tions of decommissioning and dismantling of

nuclear ice-breakers, taking into account the
principle of optimization of potential radio-
active effect to personnel, public and envi-
ronment. The report’s conclusions contain the
recommendations for selection of option for
development of nuclear ice-breaker decom-
missioning and dismantling projects.

Introduction

From 1959 up to 1991 nine civil nu-
clear powered ships (CNPS) were built: eight
icebreakers and one lash lighter carrier. At
the present time three of them were taken
out of service: the nuclear ice breaker “Lenin”
is a museum and set for storage in the port
of Murmansk, nuclear powered ice breakers
“Arktika” and “Sibir” are stored afloat. Both
ships were in active operation for full design
service life. Long-term storage afloat of these
ships has the negative effect on hull’s struc-
tures technical condition and leads to hull
integrity failure. Taking into account the fact
that nuclear powered icebreaker is a possible
source of radiation hazard Rosatom of Russia
undertakes efforts for development NPS safe
decommissioning and dismantling (D&D)
program. Important task of this program is to
develop and adopt the most optimal option for
CNPS D&D.

O
)

Conceptual solutions concerning decomiSsioning and dismantling ...
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¢ ADY. BaxubIM 371eCh 1IPEJICTABAAECTCS pas3-
paboTKa ¥ IPUHTAE HAHO0JIee OIITHMATBEHOTO
BapUanTa yTUJUSAINU.

OCHOBHbBIE TEXHUYECKME
XapaKTePUCTUKN aTOMHbBIX
nenokonos npoexkra 1052

ATomubre mefoxoinl npoexTa 1052
HMeEIOT BRICOKME GOpTa, YeThIpe manyOnl 1 iBe
aaTopMbL, Gak ¥ HSTHSIPYCIYIO HALCTPOMKY.
Kopryc caenan U3 BBICOKOTIPOYHOM JIETHPO-
BAMITON CTAN, B MECTAX, TOJIBEPIKEHHBIX HAM-
GoJIbIIeMY BOBJEHCTBIIO JIEAOBBIX HATPY30K
VCHJIEH JIEJIOBBIM TIOSICOM.

B peakrTopHOM OTCEKe JENOKOJI0B Pa3-
memrerna AITITY OK-900. Ycranoska cpoex-
tupoata OKBM Adpuxanros.

KommonoBKa BCeX yCTaHOBOK — 6JI0U-
nas. Kaxpiii 6,10k BraoUaeT B cefs peakTop
tuna BBP, wernipe ITHITK 1 wetwipe [T, KO,
MOD ¢ X0J0AUTBHUKOM 1 IPYyTroe 060py10Ba-
nue. Peaxrop, HHITK n I1T" umetoT otnensHbie
KODPITYCA U COEJIMHEHDI APYT € APYTOM KOPOT-
KUMH ITaTpyOKamu tuna «tpyba B TpyGe>. Bee
06opyoBaHUE PACIOJOKEHO BEPTUKATHHO
B kecconax BJKB3 u sakpeito masorabaput-
HBIMM OJOKAMK BAIUTHI, YT0 0OCCIIEYNBAET
JIETKYIO JOCTYITHOCTD TIPU PEMOHTHBIX PaboTax.
Peakroproe obopyosatie, 06opynoBanie u
TPYOOIPOBOBI CICICUCTEM MMEIOT PaJIMOAK-
THUBHOE 3aTPI3HCHUC.

Atomube 1ef0KoI6 TTpoexTa 1052 mve-
10T CJIe/LYIONHe OCHOBHDIE XapakTepucTUky [1]:

JITUHA HAUOOMDUIA ©eoeveosesveeveesivsassseeseeee s 148,0 m
Jma

IO KOHCTPYKTUBHON BATCPIIHUH .....vvevrernereeen 136,0 m
TTTUDPIHEA HAMOOMBIITAST wovervensnrnrrssesenesseinsssssssessens 30,0 m
[Hupuna

T10 KOHCTPYRTUBHON BATEDIMHUY ...cvvvonnvernerns 28,0 ™
Bricora 6opra 40 BEPXHEH [aMy OB ........ccrsere 17,2 m
Ocazka 110 KOHCTPYRTUBHYIO BATEPIVHAIO ... 11,0 M
BoMON3MEIIEITIE TOPOIKHEE w.vvvrvvrrersrvrnsrenes 193001
BoAomaMeInenue TauOOIBIIEE ..........evconreenns 234601
MouHocTn

ATOMHOHN SHEPTeTHIECKON YCTaHOBKH ... 2X171 MBr

OO61mit BUJ ATOMHOTO JIeL0KOJa 11PO-
exTa 1052 mpexcranien Ha puc. 1.

ATOMHBIN JIEJIOKOS <ApPKTUKA» — TO-
JIOBHOE CyAHO cepuu npoekta 1052 3anoxen
3 mong 1971 roza Ha banTuiickoM 3aBoje
B Jlenuurpaze. CIyck 1ma BOJY [POU3BEECH
26 nexabpst 1972 roga. OKOHUAHHUE XOAOBBIX

Puc. 1
O6mmit B/ aTOMHOTO JIefoKoTa TTpoekTa 1052
Fig. 1

General view of nuclear ice-breaker project 1052

uenpiranuit — 17 gexabps 1974 ropa. Tpuem
B OKCIIYATALINIO W TIO/IBEM T'OCYIAPCTBEHHOTO
chaara va genoxose — 25 anpens 1975 roga.
Beirpyska OAT u3 peaktopos a/a « ApKTUKa»
nmpousBeiena B nosiope 2008 roaa.

«Cubupb» — poccuitcknii aToMHBIH
Jgeokoy Kaacea «Apkrukas. [Tocrpoen Ha
BanruniickoM 3aBojie B JIeHUHTPajIE TTO TTPOSKTY
1052 (ILKDB <«Atic6eprs). I[Tpunar B akcIya-
tarmro 28 gexabpsa 1977 roga. C 1993 roza 3a-
koucepsupoBa. OAT 13 peakTopoB aTOMHOIO
sepoxosa « CHOMPB» BLIMPYKEHO.

OcHogarvie [ns BbiBoJa
W3 aKCNyaTaUum U yTurmaatmm
ATOMHbIX Ne[I0KONoB npoekra 1052

Corsacro mosoxenuaM «Konmenmmm
romiercHon yruamsanm AlITu HKc A2Y»
[2] u «Koumnenun mo yTuansannu cya0B
C SIIEPHBIMU IHCPTETUUECKUMY YCTaHOBKAMH
W CYJIOB aTOMHOTO TEXHOJIOIMYECKOT0 00CTy-
KuBanus» [3] B Pocern npuHATA cXeMa «OT-
JIOKEHHOW» YTUIU3alUH, TOPA3yMeBaronas
JVIATETHHYIO BRIIEPKKY (00710 70 jieT) GJI0KOB
PO yrummsupyemoix AIL, PII ytunmsupye-
mbix HK ¢ A2V u xpamnauug [TTH. [Iporece
KoHeyHol yruausaiun 61008 PO wim PII
yrunmsupyembix HK ¢ A29Y u xpammmmm ITTh
JOJKEH TIPOXOUTDL B TeUeHHe JTUTETBIOTO
xpanenust. Ecim pagmanms ¥ Texuudeckoe
COCTOSIIIHE CY/IHA 1TO3BOJAIOT TIOJHYI0 YTHIIN-
BAITUTIO B XOJI€ BBIBO/A M3 BKCIIIyaTal[lK, 3TOT
BApHAHT TAKIKE 0JUKEH ObITh YUTCH B X071 Pa3-
PabOTKM TEXHOIOTH BHIBOJA M3 IKCIITATAIIHH.

B coorsercreun ¢ HIT-037 [4] o Bbiso-
JIOM M3 9KCIIyaTtalnu A DY cy/a noHuMaeTcs
OCYIIECTBICHNE KOMILICKCA MEPOTIPUSITHI TTOCTE
VAAJCHUSA AAEPHOIO TOIIUBA, NCKITOTAIONIETO



Main Technical Specifications of
Nuclear Ice Breakers Project 1052

The nuclear ice breakers Project 1052
have got high boardsides, four decks and two
platforms, a tank and five-tier superstructure.
The hull is made of high-strength alloy steel;
the areas of greatest ice load impact are rein-
forced by ice belt.

Nuclear steam generating plant OK-
900 is arranged in reactor compartment. The
plant is designed by Afrikantov OKBM de-
sign bureau.

Steam generating plant has a modular
configuration. Each of two modules consists
of pressurized water reactor, four primary cir-
culating pumps and four steam generators,
pressurizer, ion-exchange filter with cooling
unit and other equipment. The reactor, pri-
mary circulating pump and steam generator
have got separate casings and are connected
by short branch pipes, type pipe-in-pipe. All
equipment is arranged vertically in caissons
of biological shiclding tank and protected by
small- size blocks than provide the easy ac-
cess for maintenance work. Reactor equip-
ment, equipment and pipelines of primary
cooling loop are exposed to irradiation and
contamination.

The nuclear ice-breakers Project 1052
specification [1]:

Overall Iength ... 148,0m
Length on design waterling ... 136,0m
OVETall WIAEH oo 30,0m
Width on Water e .o eees s esessenes 28,0m
Broadside high up to upper deck .......cvrrnnnnnns 17,2m
DESIGN ATATE vovvvvvvvrereereerressssses s 11,0m
Light displacement ........oooovveveveeeoreveevvvveecns 19300t
Displacement, MaX oo 23460t
Nuclear power plant power ..., 2X171 MWt

General view of nuclear ice-breaker
Project 1052 is given in Fig. 1.

Nuclear ice-breaker “Arktika” is the lead
ship of series project 1052 (designer — Iceberg
Design Bureau) waslaid in July 3, 1971 at Baltic
Shipyard, Leningrad. “Arktika” was launched
on December 26, 1972, The completion of sea
trials - December 17,1974. Acceptance of nu-
clear ice-breaker “Arktika” for service and ris-
ing of national colors were carried out in April
25, 1975. Removal of spent nuclear fuel (SNF)
from nuclear ice-breaker ‘Arktika” reactors was
done in November, 2008.

“Sibir” — nuclear ice-breaker class
“Arktika”, was built as per project 1052 in
Baltic shipyard in Leningrad. Accepted for
service in December 28, 1977. “Sibir” is out
of service since 1993. SNF was removed from
both reactors.

Basis for Decommissioning
and Dismantling

of Nuclear Ice-Breaker
Project 1052

Subject to the provisions of
“Conception of Comprehensive Dismantling
of Nuclear Powered Submarines and Surface
Ships” [2] “Conception of Comprehensive
Dismantling of Civil Nuclear Powered
Ships and Nuclear Powered Fleet Technical
Support Vessels” [3] the “delayed” dis-
mantling scheme presupposes the long-
term storage (about 70 years) of reactor
compartment (RC) blocks of dismantled
Nuclear Powered Submarines, RC of civil
nuclear powered ships, Nuclear Powered
Fleet technical support Vessels (NPFS ves-
sels) blocks is adopted in Russia. Process
for final dismantling of RC or NPFS blocks
must be developed during the long-term
storage. If radiation and technical condition
of the ship allows full dismantling during
decommissioning this option also must be
considered during decommissioning proce-
dure development.

In accordance with safety rules [4] nu-
clear powered ships decommissioning is the
set of activities after unloading of nuclear fuel
which eliminate the possibility of ship nuclear
power plant operation as power supply and
ensuring the safety of personnel, population
and environment.

Decommissioning of CNPS and its nu-
clear power plant is presupposed for the fol-
lowing cases:

* expiration of specified service life
(considering  failure-free  operation
of the reactor plant during the whole
service life);

° up to expiration of design life by the
decision of public authorities.

In accordance with requirements [4],
[5] the decommissioning of radiation facil-
ity or its part to be carried out in compliance
with the project. The safety activities to be
specified by radiation facility decommission-
ing program.

Conceptual solutions concerning decomiSsioning and dismantling ...
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TIpuHuMnHaAbHEIE PelteH

HCIIOJb30BaHue 1Y Cy/iHa B KATECTBE HCTOUHM-
Ka 9HEPIUK 1 06eCeunBAIONIEr0 Ge30MacHOCTD
TePCOHAIA, HACCHEHIA M OKPYIKAIOTIEH CPE/IDI.

BriBoA M3 aRCTITyaTAIMU JIEAL0KOIA
1 ero AV npesycMaTpuBaeTCs B CIETYTIOTIIX
CIYIASTX:

° TI0 WCTEUYEHWM HA3ZHAYEHHOI'O CPOKa
cayskObl (IpU BTOM  TIPEAyCMATPUBA-
ercs, yro PY B Tevenue Bcero cpoka
cayskber paborana 6es aBapuii;

* 710 UCTEIEHUsI IPOEKTHOTO CPOKA CIIY K-
ObI 110 PEIIEHUI0 OPTaHoB rocyuap-
CTBEHHOW BJIACTH.

B coorserctBum ¢ TpeboBaHUSA-
mu HIT-037-11 [4], CIT 2.6.1.2612-10
(OCIIOPDB 99/2010) 5] BoIBOA W3 9KCILIY-
aTalyi pajgralmoHHOr0 00bHEKTA WAL OT-
JIEJIbHON €70 YaCTH JIOJIKEH TPOUZBOAKTHCS B
COOTBETCTBHUU C 1IPOEKTOM, B ipoexTe BEIBO/A
PaZMaIiOHHOTO 00beKTa U3 SKCILIyaTallin
JOJKHBI OBITH TTPEAYCMOTPEHBI MEPOIIPUATHS
1o obecredeHnto 0e30MacHOCTH Ha BCEX aTarax
BBIBOJIA €70 U3 SKCILIYATAI[UH,

BapuaHTel yTUAX3aLMY aTOMHbIX
nepokono npoekTta 1052 [6]

B cBsizu ¢ TeM, UTO JIEAOKOJBI BLIC/IY-
SKIJIA CPOK CITYIKOBLL, MOPATBHO U (DU3HICCKI
yeTapesan PACCMOTPEHHBIE JIajlee CXeMbl YTH-
JIVBAIIY [TPEIIOIATAIOT, YTO KOHEUHBIM CO-
CTOAHMEM aTOMHOTO JICAOKOJIA [10C/e BLIBOAA
€ro U3 SKCILIYaTaI[uu SIBJSICTCS €10 JINKBH/A-
1S TIyTEM TTOJTHOU Pasles ki U Peau3ainy
BTOPHYHBIX MATEPUAIIOB MJIH UX 3aXOPOHEHHE.
ITpeamoITuTeNLHBIT BAPHAHT yTHANIA-
MU ATOMHBIX JIETOKOJIOB J0JKEH YIOBIETBO-
PATD CIENYIONIAM YCITOBHSAM:!
* MUHEMAJIBHBIN YPOBEHb BO3AEHCTBIS
HA TIEPCOHAJ, HaceJeHue U OKPYKAKO-
TIYIO CPEY B 1IPOTIECCe YTUIUIAI[IH;
« npusenienne PAQO, Braovasg JeMOHTH-
POBaHHBIE 3arPSI3HEHHBIE KOHCTPYKIIHH,

B 6e3011aCHOE [IJIsT HACEJIEHHSI 1 OKPYIKa-
T0IILYIO CPEJLY COCTOSHUE,;
* MUHUMAJBHBIE CTOMMOCTH U IIPOJOJL-
AKUTEIBHOCTD 1IPOBEIeHNs paboT 110
YTUAUBAINAY, 8 TAKKE 3aTPaThl Ha Aalb-
HefiTiee copepsRanue GI0K-yITaKOBOK.
Bemuuuma akTuBHOCTH, JOKATHU3AIML
ee B Marepuanax KOHCTPYKIMA n 060pyIoBa-
HWA, B KHAKHX W TBEPJBIX OTXO/AX, a TAKKe
JIO30BBIE HAPY3KKW HA TTIEPCOHAN 3aBUCAT OT
TIPUHSITHEIX KOHCTPYKTUBHEIX PEIeHui , CO-
OTBETCTBEHHO, 00YCAOBAUBAIOT PASTHYHBII
MOIXO/L K BHIBOJY W3 aKCcTITyataunu PY.

ITO MOJKET ObITh:
°  HEMEIJCHHBIN» JEeMOHTAK — JIEMOH-
TaK HETIOCPEACTBEHHO MTOCTe OCTaHOB-
K1 PY B yCJIOBHUAX BBICOKHX Pafiualli-
OHHBIX TTOJIEH;
*  <OTCPOYEHHDBIT» AEMOHTAXK — TTPOCTOE
IIpekpamenne akctyatanmmu PY n ee
coxparierie (KOHCEPBAIIMI) TIOJl KOH-
TpoJeM JAJUTEBII0e BpeMs (710 pacia-
Jla aKTUBHOCTH W CHUKEHUS yPOBHEH
W3JTY YCHMUSI JIO JIOITY CTHUMBIX TIDEIEIIOB ).
BapuaHThl «HEMeJIEHHOTO» U «OT-
CpOYeHHOoro» AeMoHTtaxa PY mmeior csoun
TIPEUMYITIECTRA U HEJOCTATKA.

Ilpu «HemMenTeHHOM» AeMOHATAKE BO3-
MOSKHBI:

*  UCIIOJB30BAHME TEPCOHANA, 0OCTYKI-
BATOTIETO SI/ICPHBIN PeakTop;

*  HCIOJB30BAHUE CYIIECTBYIONHX CAYKO
TeXHUYeCKoro obecreucHus U 0Hopy-
JIOBaHNS;

°  peanusailds MarepuanoB U 0OOpPyI0Ba-
THsI, TOJAHBIX K ITOBTOPHOMY HCIIOTH30-
BANUIO;

* HKOHOMMUSA Ha OOCTYKUBAHKH, KOHTPO-
Jie ¥ HabJIoIeHIH.

IIpu «orcpodeHHOMY IEMOHTAKE BOBMOKHDL:

* OTHECEHWE 3aTpaT Ha JHKBUAAINO PY
Ha GoJIee MO3AHEE BPeMS;

°  MCIOOJB30BaHWE MUHUMAJBHOTO YUCIa
[lepconans;

Puc. 2

[TyHKT AU TenbHOTO XPAHEHIS PEAKTOPHBIX
orcexoB B rybe Caiija (Ha riepeires mate
NOKA3a10 060PYLOBAHUE CYHOBOZHON
TPAHCIIOPTHON CHCTeMBb] )

Fig. 2

Long-term storage site of reactor compartments
at Saida Bay (equipment of ship-transporting
system is given in foreground)



Options of Nuclear Powered Ice-
Breakers 1052 D&D [6]

Due to the fact that the service life of
CNPS is over, they are morally and physically
obsolete further considered schemes presup-
pose that the final state of nuclear ice-breaker
(after its decommissioning) is D&D with re-
cycling or disposal of elements.

The adopted option of nuclear ice-
breakers dismantling should meet the follow-
ing requirements:

e Minimal exposure level on personnel,
population and environment during
dismantling;

¢ RW including dismantled conta-
minated structures should be brought
to safe conditions to minimize risks for
population and environmental;

» Minimal costs and duration of operations
on dismantling and minimization of costs
for further maintenance of package units.
The amount of activity, its distribution

in materials of structures and equipment and
thus radiation exposure to personnel during
D&D activities depend on active service time
and technical condition of power plant. These
circumstances define the possible approaches
to CNPS and its RC decommissioning.

It may be:

¢ “Immediate” D&D — decommissioning
and dismantling after stopping of reac-
tor plant operation under condition of
high radiation field;

«  “Delayed” D&D -~ decommissioning
and dismantling after storage of reactor
plant under the control for long time
(up to decay of activity and recession
of radiation level up to acceptable one).
The option of “immediate” and “delayed”

D&D of CNPS has got the merits and demerits.
At the “immediate” D&D are possible:

» Mobilization of staff operating the reac-
tor plant;

* Mobilization of existing services of
maintenance support and equipment;

o Metal materials and equipment appli-
cable for recycling;

e Saving on maintenance, control and
monitoring.

At the “delayed” D&D is possible:

» To defer cost application to abandon-
ment of reactor plant;

» To mobilize minimum staff;

e To minimize radiation exposure on pop-

ulation and personnel irradiation;
* To decrease RW volume.

Nuclear power plant of nuclear powered
ice-breaker “Sibir” was stopped in 1992 so the
option of “immediate” D&D is not applicable.
“Sibir” safe storage period is also not essen-
tial to reduce radioactivity level to “delayed”
dismantling option. Both options of D&D are
applicable for nuclear powered ice breaker
“Arktika” and next retired nuclear ice breakers.

D&D strategy adopted in Russia al-
lows implementing semi “immediate” disman-
tling option for CNPS with decommission-
ing of CNPS as a ship with storage afloat or
ashore RC blocks. This approach is possible
due to availability of infrastructure for stor-
ing afloat or ashore these blocks.

For long-term storage ashore of nucle-
ar powered submarines RC, surface nuclear
powered ships, package units of NPFS ves-
sels in the North West region of the Russian
Federation with the financial support
from Germany under the program “Global
Partnership” the long-term storage site of
Saida Bay equipped with ship-transporting
equipment and infrastructure for package
units maintenance was built [7,8].

Based on analysis of exciting disman-
tling experience of NPS, navy and civil NPFS
vessels [9,10], technical condition of nuclear
powered ice-breakers, availability of infrastruc-
ture and resources in the North-West region
following option of D&D were developed [6]:

Option 1 — non-floating RC block
bounded by transverse watertight bulkheads
of 74 and 95 frames.

Package unit is a non-floating reactor
block formed by cutting of reactor compart-
ment out the ice-breaker hull, bounded by
watertight bulkheads of 74 and 95 frames
and nuclear power plant protection enclo-
sure structures. The block consists of nuclear
steam generating plant compartment, mon-
tejus compartment, special systems, SRW
storage located under nuclear steam gen-
erating plant compartment. Also keel hull
frame and outer coating of keel are saved.
Approximate dimensions: length — 17,5m,
width — 15,5m, height — 13m. Approximate
weight - 3500t.

The view of the 1st option of package
unit is given in Figure 3.

Option 2 — non-floating reactor block
formed by cutting nuclear steam gencrating
plant as a part of biological shielding tank.

Conceptual solutions concerning decomiSsioning and dismantling ...
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Hpunnunuan

* MUHUMHW3AIUA DPaAUAIlHOHHOTO BO3-
JIeMCTBIS Ha HaceNeHte U yMeHbIIeHre
06JIyTeHUS TEPCOHAIA;

« cuwkenue oobema PAO.

A2V a/n «Cubupb» BoiBejena 13 pabo-
el B 1992 Tozy, 1103TOMY BApUAHT «HEME/JICH-
Horoy ieMonTaxka PY st a/n «Cubupbs He pac-
emarpusaercs. ITeproa 6e30macHoro xpaHeHus
a/n «Cubupby He CYIECTBEH JIUIST CHUKEHUS
YPOBHSI PAIHATIAN TTPU «OTCPOUEHHOMY /IEMOH-
tazke. B cxemax BBIBO/IA M3 HKCILTYATATIMH ATOM-
HOI'O JIEJIOKOJIA «APKTUKA> W TOCAEAYIONIX
ATOMHBIX JIETOKOJOB BO3MOKHO DACCMOTPEHNE
06OUX BApUAHTOB JleMonTaxka S1OY.

Crparerns yTUAnsamnuu, MPpUHATAs B
Poccun, mo3BoJister MCIoNb30BaHue <II0JYHE-
MeJIIEHHOTO» ICMOHTAKA MPAKIAHCKUX CYAOB
IOCPENCTBOM BBIBOJIA M3 DKCILIYATAITUHN CYIHA
n xparenus 6;0kos PO 1ia Bojie win Ha cyIie,

JLst innrresrbHOTO XpaHeHW st Ha TBEPIOM
OCHOBaHuu peakTopubix orcekos AITJI, najeo-
JHBIX Kopabieil ¢ DY, 610K-yIaKoBOK CYI0B
ATOMHOTO TEXHOJOTHYECKOTO 00CTYKUBAHNS B
Cesepo-3amajioM perviote Poccuiickoii Dejre-
parmu mpu puHAHCOBOU nomepske Fepmannu
o nporpamme «I'nobajibHOE TAPTHEPCTBOY
CO3/1aH MyHKT AauTeapHoro xpanenusa (11/1X)
B ry6e Caiijia, OCHAIIEHHBIN CYA0BO3HBIM 000~
pyaoBaHEEM U MHMPACTPYKTYPOii A7 06CITy-
skuBanusa 6;ao0xos [7,8].

[o pesysnbraram aHanusa CyiecTsyio-
miero onbita yrumusanuu AT, maasrex6as
BM®, cyfoB aTOMHOTO TEXHOJOTHYECKOTO
obcayxuBanus rpaxaanckoro graora [9,10],
TEXHUUECKOTO COCTOSHUSA aTOMHBIX JIEZIOKO-
JIOB, HAJTMYMST HEOOXOIMMOM HH(PPACTPYKTYPBI
u pecypcoB B CeBepo-3arma[HoM PETHOHE ObLITH
OTIPEAEIIEHDI CAEAYIOMNC BAPUANTHI YTHIN3A-
1Y 1o Kareropuam [6]:

Bapuarnm 1— werasyunii 610k (PB),
OrPaHMYEHHBIH 110TIEPEUHBIMY ITPOUHO-TI/I0T-
HbIMK Tiepebopram 110 74 1 95 .

VakoBKa IPEACTABISCT COOOM HEIIA-
Byunit 6j0k PBu, chopmupoBambiil myrem
BhIpesku Ostoka PTT 13 Kopiryca ieokoda, orpa-
HUUEHHbBIN TOTIEPETHBIMU TTPOTHOTIIOTHBIMHU
1iepebOPKamMu 110 74 1 95 T ¥ KOHCTPYKITUSMK
3aIUTHOTO Orpakernsa 1OV . Biok sriowaer
B cebg momerenne AITITY, a taxoke momentenus
MOHKYCOB, CIIETNATbHBIX CUCTCM, XPAHUJIUTITE
TPO, naxosmmecs of noMerniennem AITITY.
Taxske cOXpaHseTest KIIeBoi mabop Kopryca u
HapysKHast 00MBKA Ki/ist. OPHEHTUPOBOUHBIE
pasmepsL fyiaa — 17,5 M, mrpuna — 15,5 m, BbI-
cora — 13 M. Opuentuporounas Macca — 3500 .

N3o6paskenve GJOK-yITaKOBKH 110 Ba-
puanTy 1 mpegcTaBmaeno Ha puc. 3.

Bapuanm 2 — wernnasyunit 6ok PbBu,
chOpMHUPOBAHHBIN 1TyTEM BHIpe3KH GioKa
AIITTY B coctase b2KB3.

ViakoBKa rpegcrasiser coboi Herna-
Byuuii 610k PBa, chopmupoBantbiii myTem
Boipesku 6oka ATTTTY (momererust ITITY Ne
11 Ne 2 ¢ sammuroit). PY maxoaurted B cocTase
bIKB3.

OTOT BAPUAHT [IPEII0IIATACT:

* Boipesky PII B momepeyHom Hampan-

JieHuu 1o 74,5 — 76,5 . u no 88,0 —

90,0 mm.

* paszieslerue Kopmyca JefoKoaa Ha TPH
qacTu;
« wpipesky AIIILY B npogonsHoM Ha-

IPABACHNUH TI0 JTIEBOMY 1 IPABOMY OOp-

Ty PIL

OpreHTHPOBOYHBIE PA3MEPHI: ATTHA —
9 wm, mupuHa — 14 M, Bhicora — 6 M. OpueHTH-
posounas Macca — 2000 T.

Puc. 3

Baok-yiiakoBKa 110 BapuanTy 1
Fig. 3

1st option of package unit

Mszobpaxenne GIOK-YITAKOBKN 110 Ba-
PUAHTY 2 TIPECTABIENO Ha pucC. 4.

Bapuanm 3 — nernnasyuauii 6ok Pbu,
cchopmMupoBanHbBIf 1ryTeM Bolrpysku AIITTY
(PY,IIT, THLHIIK, Tpy6onposoust 1 KOHTYpa)
n3 b/KB3

YhakoBKa mpeAcTaBaser coboil Herna-
Byuuit 6iox PBa, chopmupoBaniisiii myrem
BeiTpy3ku ALY n3 ByKB3 n 3arpysku B ciie-
TINATBHBIH 3AITUTHEIH KorTeiHep. OpreHTIpo-
BOYHBIE PasMePBL JTUHA — 6,5 M, mupuHa — 7 M,
BBIcOTa — 6 M. OpuerTuposoyunasi Macca — 600 T.



Package unit is a non-floating reactor
block formed by cutting nuclear steam gener-
ating plant including compartments of steam
generating plant Nol and No2 with protec-
tion. The reactor plant is a part of biological
shielding tank.

This option presupposes:

e Cutling out reactor comp. in transverse
direction 74,5 — 76,5fr. and 88,0 —
90,0fr.

+ Dividing of ice breaker hull into 3 parts;

e Dismantling of nuclear steam
generating plant in  longitudinal
direction on portside and starboard of
reactor compartment.

Approximate dimensions: length -
9m, width — 14m, height — 6m. Approximate
weight— 2000t.

The view of package unit as per option
2 is given in Figure 4.

Option 3 — non-floating reactor block
formed by unloading of nuclear steam gener-

o
%

Puc. 4

Box-ymakoBxa mo papranty 2
Fig. 4

2nd option of package unit

ating plant (reactor plant, steam generators,
primary circulating pumps, primary piping)
from biological shielding tank.

Package unit is a non-floating reac-
tor block formed by unloading of nuclear
steam generating plant from iron-water pro-
tection tank and loading to special shielding
castle. Approximate dimensions: length -
6,5m, width — 7m, height — 6m. Approximate
weight —~ 600t.

The view of the 3rd option of package
unit is given in Figure 5.

Option 4 - floating reactor block bound-
ed by pressure bulkheads of 43 and 142 frames.

Package unit is a floating reactor block
formed by cutting-out of reactor compartment
and neighbour compartments of icebreaker hull
bounded by pressure bulkheads of 43 and 142fr.,
structures of outer hull coating and decking on
the level of upper deck Approximate dimen-
sions: length — 80m, width — 30m, height —
20m. approximate weight — 9000t.

The view of the 4th option of package
unit is represented on Figure 6.

According to the technical and economic
assessment the optimum option of CNPSe D&D
is a forming of non-floating reactor block as per
the 1st option for long-term storage at Saida bay
with dismantling of fore and aft ends of ship at
Nerpa shipyard slipway after completing of the
following preparation activities connected with:

¢« RW and SNF management and
unloading of vessel to provide its
draught parameters for going to Kut

Puc. 5

Buiok-ynakoska 1o papganty 3
Fig. 5

3rd option of package unit

bay (FGUP “Atomflot” responsibility);

« unloading of vessel afloat at Nerpa
Shipyard uptoparameterscorresponding
to freight-carrying capacity of floating
dock PD-42 (13500t) and providing
setting it in slipway.

Accepted Dismantling Technology of
lce-Breaker Project 1052

NIPTB Onega OAO with involvement
of Iceberg design bureau, Afrikantov OKBM
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Puc. 6

Baok-yrakosKa 1o Bapuanty 4
Fig6

4th option of package unit

Nsobpaxkenne OJI0K-YITAKOBKU 110 Ba-
PHAHTY 3 MPEACTABIEHO Ha PUC. 5,

Bapuanm 4 — nnasyuuii 6uox [IPB,
OTPaHHYEHHBIH MOMEPEUHBIMY IPOYHO-IIJIOT-
ubiMu 1epebopraMu 1o 43 u 142 .

Ynakopka mpeacTaBiasger coboH mra-
syunit 6ok [IPBa, cchopmupoBanublii ryTem
puipesku PIT u cMeKHBIX NOMelneHU# m3
KOpITyca JIefIOKOa, OrPaHYeHHbIH 11o1reped-
HBIMU [IPOYHO-TIIOTHBIMU TIePeOGOPKAMHU 110
43 1 142 111, KOHCTPYKITUSIME HAPYKHOH 06-
UIMBKE KOPITYCA W HACTHIOM Ha YPOBHE BEPX-
Heil many6s. OpUEHTHPOBOUYHBIE Pa3MEPHI:

148000

anurna — 80 M, mupuna — 30 M, Beicota — 20 M.
Opuentuposognas macca — 9000 .

N3obpaskenne GJ0K-yIIAKOBKY 110 Ba-
PHAHTY 4 TpeicTaBieno ma puc. 6.

Mo TexnuKo-9KROHOMUIECKOH OlleHKe
ONTUMAIBHBIM TIPA KOMIJIEKCHOW YTHIN3a-
UM Cya0B ¢ ADY apisercs BapuanT GopMu-
poBaHuUs HEMJIABYUEro PEaKTOPHOTO 6I0KA 110
BapuaHTy 1 /st TOATOBPEMEHHOTO XPAHEHW
B II/IX PO «Catia» ¢ yrunuszammmeil oko-
HEYHOCTEH Cy/iHa Ha OCHOBHOW CTalleJbHON
mute CP3 «Hepras ¢ nipeaBapuTeabHbIMI
paboramu:

e ra OTVIT «Atomdror» — 1m0 06pa-
menuio ¢ OAT, PAO u pasrpyske cy/iHa 17151
obecrrevenust ero npoxoja B Oyxry Kyt mo
[apameTpam OCaJIKH;

*ena CP3 «Hepia» — 1o pasrpyske
Cy/IHA TIPY CTOSTHKE HA TJIABY JI0 11apaMeTpos,
COOTBETCTBYIOIIMX [IPOEKTHON I'PY30TIOIHEM-
HocTu mmaBoka [1/1-42 (13500 T) u obecriedn-
BAIOIINX IIOCTAHOBKY CY/[HA HA CTATIETb.

MpuHaTan TexHONorua yTunusaLmm
aTOMHbIX NeOKONoB npoekra 1052

OAO «HHUIITD «Oneras, ¢ npusiede-
mamem OAO [IKB «Aiicbeprs», OAO «OKBM
Adpurarross u OI'YIT HUU TTMM B niepu-
ox ¢ aBrycta 2010 roza Mo HacTosIee BPeMST
BeInosHsIeT paspaborky KITO/] yrummsaim
ATOMHBIX JIEJIOKOT0B IpoexTa 1052,

Kopuaop / Corridor
Xpannanie TPO /SRW storage lacility

A

-p - V Moctux / bridge
s i ;ﬂ 1V MocTux /

| 1 111 mocTur

]L. wd @:ﬂf&"% e oo | | \MOCTHE

J. .1—L

e el N
=l e [lamy6a Barca / Tank desk
,—' W T -E— Bepxuaa naayba / Upper desk
11 i o
ﬂomuuume MOIDKIOCOB / Au-opemte(l pump room

ApMaTypHas BLIYOPOAKa / FiLLing caclosure
R T T=mT— === [— TlanyGa acnast / Residence desk
T T e | 1o - 1lasy6a cpe, Middle desk
R e BN S N - Y . i — y pensisl /

s = LA T + —iq F ———r—— “{M Tlany6a wimknas / Lower desk
2 “(4 Iy i S A S e Bl P e | TUATQOPM / platfrom

~ E ; BN I -»_:i -~ e [T naavhopma

Vs W - o L N 1 ¥ 2 muo / bottom
172 142 119 27 18

Bannactuas nucrepra Ne 8 / Ballast tank No. 8 ;

Jlunmst pesa / Cut line J

Puc. 7

Tlomemenuc cuen, cueten / Special systems room

Baox 1.1/ Unit
PII/RR

Cxema Boipesr Guroxa AIITTY atomuoro sepoxona npoexra 1052

Fig. 7

Nuclear powered ice-breaker Project 1052 nuclear steam generating plant dismantling diagram
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Taén. 1. Pe3ymurarhl TEXHEKO-9KOHOMUUECKOH OLEHKN BAPHUATITOB YTHAN3AIMU ATOMHBIX JICIO0KOI0B
mpockra 1052 [11]

CP3 «H‘cpna}» _ «HC «3Be3ouKar

Bapuaur L Tpyuoenmxocts, | Croumocrs, | Tpysoemkocts, | Croumocts, | Tpysoemrocts, | CTOMMOCTD,
[HOPMO-4 MJiH, PY6. HOPMO-Y MJTH, pyO. HOPMO-U MITH. py6.

| Hermagyumii 610K,

OrpanMUCHHLLA

I IOTTePEYHBIMHT 832432 1235,0 909548 1439,7 855822 1247,3
TTPOTHLIMW

nepeGopkaMn

Hernnasyumii 6710,
chOPMUPOBAHIBIN
TYTCM BBIPE3KU
6soka PY

11 922799 13577 971911 1498,2 936104 13609

HerumaByuuii 6110k,
chopPMUPOBAHHEIA
ITyTEM BLITPY3KHU

HI 946639 1493,9 984534 1648,1 953119 1546,8

[IraByuuii 610K,
OrpaHMYeHHbLid - - 975755 1555,4 958410 13774
IV | noncpeunbiMu
TIPOYHOTIIOTHbIMHE
nepebopraMn

Hpumevanne. Ctoumocts pabot mpusegcHa ¢ yuerom HAC

Table 1 The results of technical and economic assessment of dismantling options
of nuclear ice breaker Project 1052 [11]

Nerpashipyard SR Zvezd ka 3 Shlpyard

Labour Labour Labour .
| cxpenditures Cost, expenditurcs Cost, expenditures Cost,
ol | MRUR | ¢ | MrRUR | ® | MRUR
manhours manhours manhours

Non-floating

block bounded
by transverse

bulkheads

832432 1235,0 909548 1439,7 855822 1247,3

Non-floating block
I | formed by reactor 922799 1357,7 971911 1498,2 936104 1360,9
plat cut-out

Non-floating block
formed by nuclear
o power plant
unloading

946639 1493,9 984534 1648,1 953119 1546,8

Floating block
bounded by
transverse

bulkheads

B - - 975755 1555,4 958410 1377,4
v

Note = Cost with VAT

Conceptual solutions concerning decomiSsioning and disman
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Ta6n. 2. Oprauuzanmonio-TeXIOJI0rHYecKast CXeMa
YTHAUBALM Y ATOMHBIX J€0K0J08 11poekTa 1052

Qincarie

Boirpyska pabounx cpez, KPO, TPO, gesaktupanusa 060pyAOBAHUS U
noMerennit segokonoB y npuyansuoit crenkw OIYIT «Aromdators

Vaajenve KUAKUX I'PY30B, AeMouTaxk unanybuoro obopynoBanusd,
KOTOpOE HE TTOTPeOyeTCsT TIPU TEPErOHe M YTUAMBATIIY CyAHA, IEMOHTAX U
BBI'PYSKA KPYIHOIabapuTiioro 06opyIoBaliis Us MOMCILeHUH CyziHa Tepes
HITATHBIC 1HAXTLE U € BBITOJHEHEM BPEMEIIHbIX BbIPE30B B KOPITYCIIbIX
KOHCTPYKIIHSAX ¢ MOCJASAYIONEeH X 3a7esIKON Jl/is1 PA3TPysKu JeT0KoJa.
(Ocajka Hepasrpyxennoro geforona o KBJI cocrasmger 11 m). Obbem
nemorTHpyemoro obopynosanus onpegened OAQO <«IIKB «Aticbeprs u
TIpUBENIEH B [14]

[Tepesoz atommoro aepokona va CP3 «Hepras ¢ moMorsio 6ykcupos | 13]

CTaloBKa JIeJIOKOJIA
y HabepesKHOM,
JEMOTITAKHBIE PAbOTDI
A TIABY, TOCTAHOBKA
B [1/1-42, 112 0TKpBITYTO
CTATENBHYIO TITHTY

[MocranoBra Ae/l0KoIA Y HAGEPEKHON, AEMOHTAK KOPITYCHBIX KOHCTPYKI{IH
U Bcero 000pymOBAHMSA, PACIOJIOKEHHOTO BhIIE KUA0H manyOn 3a
nckmovenuem orcexa AITITY, nemonrax cpeniero u asyx Goproeix '/,
gemontax I'TT pns ocyiecrBiaenus a/n A0 MAcchl, He MPEBbLIIAIOIIE]
rpysonozrbemuocts [1/[-42 (13500 1),

Iepemenienne a/mc 11/1-42 Ha OTKPBITYIO CTANE/IBHYIO ITUTY OCY1ECTBIICTCA
C TIOMOTTIBIO CYAOBO3HBIX TEMEKEK

Pazpeska cynHa Ha
OI0KN: KOPMOBOIX,
HOCOBOU 1 PeAKTOPHBIN
GJIOK Ha OTKPBITOH
CTATIeIbHON LU TE.
Pasapuskia 610KkoB

Bripeska peaxroproro 6;10Kka Ha OTKPHITOM cTaneabHol mante (cM. puc. 6).
PasiBiskka 6J0KOB aTOMHOTO JEMOKOMA ¢ TTOMOIIBIO CY/IOBOSHBIX TEMCIKEK
(BBIPE3Ka 3a00MHBIX YYACTKOB IO TOPLAM OJI0KA)

Yrusnnsaiust HOCOBOM U
KOPMOBON OKOHEUHOCTEH
a/71 Ha OTKPBITOMN
crarenabHoH miuTe

YTuamsanus HocoBOW W KOPMOBOH OKOHEYHOCTEN a//1 Ha OTKPLITON
CTAIeNbIOR [uuTe, CHeNUaIu3UPOBAHNDBIX YU4CTKAX, OCHAL[CHHBIX
e00X0LUMbIM 000DYAOBAHUCM [T PasAeIKH KOPILYCHBIX KOICTPYKIIMI,
0GOPY/LOBAHIST, MEXAITUMOB W T. /L.

Dopmuposarine Ha0Ka
AT Y wa cranese
IKPBITOH CTANeFBHON
IJIATBE 1 ITOJITOTOBKA
K AOATOBPEMEHHOMY
YAHEH IO

Baok-ynakoska AIITTY npeacrasisier cob0i HETTaBy Ui peakTopiibii 610K,
chOPMUPOBAHHLIH TTYTEM BBIPE3KH GTOKA PEAKTOPHOTO IIOMETITEHHST B3 KOPITyCa
JIEJI0K0JTA, OTPAITMYEHHbI! [TOTIEPETHBIMU ITPOTHOLOTHLIMEA TIEPeOOPKAMH 110
74.m 95 1L M KOHCTPYKITHAMM 3aruTHOro orpaksierns ALY, biiok Britoyaet
B cebs nomewenne ATIITY, a raxske MOMEIIEN N MOIDKYCOB, CITEMMAABHBIX
cucrem, xpanuaniie TPO, naxonsgmuecs noy uomciicHviem ATTITY. Taxxe
COXPAHSETCS KUMEBOH HAaOOP KOPITYCa u HapyaKHast 00MBKa kuarst [ 15].

Toctanoska 6ok~
yvuakosxun AHITY =
T1-42

[Tepementenue 6nok-ynaxosky AITTIY ¢ 0TKPBITON Cranesblioil IINTE B
[1/1-42 ¢ moMouIsio PeabCOBOH TPANCTIOPTHOMH CHCTEMBI

TpancHopTIpoBaliye

Omok-ynaxkosru ALY

X PO «Caiinas B
[

TpancmopTupoBanue ¥ paszMmemcHue Oiok-yrnakoskn AIITIY Ha
noaroepementoe xpanenne B [IJIX PO «Caliza» B coctase naptni OJ0KOB
ocymecTBisiercss ¢ ncnoabsosanvem I1/[-42 mo mpundToiil TpalcnopTHO-
TEXHOJOTHIECKOH CXeMC

JutenbHoe Xpaienvie.
chOPMHPOBAHHOH GAGK-
“yrakopku ATTTTY &
TIAX PO «Caiiga»

Jlmarenbroe xpanenne 60k-yakosiky AIITTY wa mronanke xpanenust PO
 IJIX PO «Caiijiar»




. Table 2. The organizational and technological diagram of nuclear powered
ice-breaker Project 1052 decommissioning and dismantling

Stage denomination

Decommissioning

.Description

Discharge of operating medium, LRW, SRW, decontamination of equipment
and compartments of ice-breakers berthing FGUP “Atomflot”.

~afloat

Discharge of liquid load, dismantling of deck cquipment which nit used
during transportation and dismantling of vessel, dismantling and unloading of
large-size equipment out the compartment via standard trunks and temporary
opening in hull structures with further closing. Draught of not unloaded

j ice-breaker at design waterline is equal to 11m). The scope of dismounted
| equipment is determined by Tceberg Design Bureau [14].

Transportation of ice-breaker to Nerpa Shipyard by tug boats

Berthing, dismai
operation affoat, putting
in Floating.dock PD-42,

slipway

Berthing, dismantling of large-size hull structures and all equipment
located above accommodation deck except nuclear steam generating
plant compartment, dismantling of middle and 2 boards propeller motors,
dismantling of main turbine generator to provide the weight of ice-breaker
which not exceed load-carrying capacity of floating dock PD-42 (13500 t).
Shifting of ice-breaker to floating dock PD-42 is carried out by ship transport
trolleys.

Cutting of ship into
fore, aft, reactor blocks
in slipway, and their
separation

Cutting-out the reactor block on slipway (ref. Fig.6).
Separation of ice-breaker blocks by ship transport trolleys.

Dismantling of fore and
aft ends of nuclear ice-
breakers in open slipway

Dismantling of forc and aft ends of ice-breaker in open slipway, special bays
with necessary equipment for dismantling of hull structures, equipment,
mechanisms and etc.

Formation of nuclear
steam generating plant
block in open slipway for

' long-terim St()]’dé,(‘

Package unit of nuclear steam generating plant is a non-floating reactor block
formed by cutting reactor compartment block out ice-breaker hull bounded
by transverse pressure bulkheads of 74 and 95 frames and protection enclosure
structures. The block consists of nuclear steam generating plant compartment,
montejus compartment, special systems, SRW storage located under nuclear
steam generating plant compartment. Also keel hull frame and outer coating

| of keel are save [15].

Transportation of package unit of nuclear steam generating plant from open
slipway to floating dock PD-42 by rail-guided transport system

bdldd bay bvﬂo', mng
dod PD- 42

.| Transportation and arrangement of package unit of nuclear stem generating
| plant for long-term storage at Saida bay as part of block batches bey applying
| of floating dock PD-42 as per accepted transportation flow chart.

;L()Ilg-ti("lflll storage

formied package u

nuclear steam generating
plant at Saida Bay

| Long-term storage of formed package unit of nuclear steam generating plant

in storage area at Saida bay
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punnunuanpubie PEIIEHIS I0 YTUAN3ANUHN CYIO0B ¢ S3Y

B paspaboTanHoil OKyMeHTAILIAN IPU-
MEHEHbBI CTEYIONINE MHIKEHEPHDIE PEITeHUSE:

a) 6aok-ynaxoska ATIITY dopmupy-
eTcs B BU/IEe HETUIABYYETO PEAKTOPHOro OGJ0Ka,
OrPaHWYEHHOTO TIOMEPEUHBIMU TPOYHOILIOTHbI-
v epebopramu 74 u 95 mm. na CP3 «Hepias
(puc. 7) ¢ TOCJHeAYIOMKEM pa3MeIeHneM 1
xpanenueM ero B [IJ[X PO «Catinar» B TeueHume
70 net. /laHHOE pellieHre COOTBETCTBYET TIPH-
marev B8 PO Konmernmsam [ 2,3];

6) /10 11ePEBOIA ATOMHOTO JIEZIOKOJIA Ha
CP3 «Hepnay Ha yTUAWUBAIWIO, /ST TPOXOLA
aenokosia B 6yxry KyT, IMEONyIo mupuny
rpoxoaa 50 M ¢ TiryOGruHAME 110 TPaHUIaM Katajia
8.0 M, mo ocu kanaua 9,5 M Ha 6oubIIOH BOJle U
GaLTACTHPOBKI CY/HA HCOOXOANMO TPOM3BECTH
PasrpysKy JeA0K0JA 10 MACCHI, POPMUPYIOLIEH
OCaJIKy Jiefokosa Metee 9,5 m [12];

B) JIUIT TTOCTAHOBKU ATOMHOTO JI€ZIOKO-
na B I1J[-42 (nns nepesosaa na cralejibHYIO
IINTY) JEA0KOJ HeOOXOAUMO PA3TPY3UTH 10
macent 13500 T [12];

) NPUHATO 1 060CHOBAHO penrenne
0 TOM, 4TO IIPH MOATOTOBKE 0JIOK-YIIaKOBKK
ATIITY x nosrospementomy xpanenunto B [1/1X
PO ue BoITPYKATh COPOEHTHI U3 (DUABTPOB
AKTUBHOCTY TIEPBOT'O KOHTYPA;

1) 6aok-ynakoska ATIITY dopmupyer-
Cs [0 CXeMe, YKasaHHO| B Tabur. 2.
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and NIITPMM (institute for maritime medi-
cine) during the period from August 2010 to
present time have been developing Project’s
Procedural, Design and  Organizaiton
Documentation Package for dismantling of
nuclear ice-breaker Project 1052.

Following engineering solutions are
applied in the developed documentation:

a) Package unit of nuclear stem gener-
ating plant is formed as non-floating reactor
block bounded by transverse pressure bulk-
heads of 74 and 95 frames at Nerpa Shipyard
(ref. Fig. 7) with further its disposal and stor-
age at Saida bay during 70 years. This solu-
tion corresponds to Conceptions accepted in
the Russian Federation |2,3];

b) Tt is requested to unload the ice-
breaker to the weight which provides its
draught less than 9.5m before transportation it
for dismantling to the Saida bay via Kut bay
(width of a gap — 50m, with depth of the water-
way borders — 8,0 m, axis of waterway — 9,5m
at high tide and ballasting [12];

¢) Before setting of ice-breaker in
Floating Dock PD-42 (for transportation to
slipway) it is requested to unload it up to the
mass equal to 13500t [12];

d) The decision not to unload the sor-
bent agents of the primary circuit filters dur-
ing preparation package unit of nuclear steam
generating plant was accepted and defended;

e) Package unit of nuclear steam gen-
erating plant is formed as per scheme repre-
sented in Table 2:
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