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[lpaBuna paboTskl B rpynne

t Y

bbITb OTKNOYNTL TENEMOHbI CobnoagaTb
aKTUBHbIMWU NN YCTAHOBUTb PEXUM npasuna
«0be3 3Byka» B6e3onacHoCTH
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Bnok 1

OCHOBHbIe NPOEKTLI OCBOEHUS LWenbda n APKTUKK

Fasnpom HedThb | 4



HagsemMHble npombicnbl (npoekT «CaxanuH-1»)

Chayvo Top View

"Yastreb”
Drillpad

Offshore
"ORLAN"
Location
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HaD,BO,EI,HbIe NPOMbICJ1bl (Bce NpomMbicrioBble onepauumn (bypeHne, obbiya,
NOAroTOBKA, XpaHeHMe, OTrpy3Ka U1 T.M.) BbIMNOMHAKTCA HA HAABOAHbIX nnou.la,u,Kax)

MCKycCTBEHHbIe

JCTaKaabl C NpUSCTakKagHbIMU ocTpoBa

nAoLWaaKamm

[Morpy»xHble
nnatopmbl

CTauMoHapHbie
nnatgopmbl

[MnaByuune
NoOAYNOrpy»Hbie
nnatgopmbl

Mnatdopmbl TMNA byposbie n TexHonorMyeckue cyga
CNAP, TLP, BYW u ap. Source: D. Mirzoev, Lectures on OFD, 2011
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[logBoaHbIE MPOMBbICTIbI

Bce TexHOnorn4eckue
onepauuu (oobbiva,
NpPoOMbIC1I0BaA MNOATOTOBKaA),
Kpome BypeHus,
BbIMONHAOTCA NoA, BOAOM

BypeHue nponssoguTca ¢
NMOMOLLbIO NNaBy4ux 6ypoBsbix
yCTaHOBOK

(BC, MNBY u gp.)

Bce ckBaXkuHbl BypAaTtca ¢
Y4E€TOM UX NOLABOAHOIO
3aKaH4YMBaHUA

Source: D. Mirzoev, Lectures on OFD, 2011

O6wasa cxema NMNAOK
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[MonBoaHble OOObLIYHbIE KOMMJIEKCHI

= Bce TexHonornyeckme onepaymn
(oobblva, NpoMbicioBasd NOAroToBKa),
Kpome BypeHus, BbINOSTHAKTCS
noa, BOOOMN.

= bypeHune nponssoanTca ¢ NOMOLLbHO
nnaBy4nx 6ypoBbIX YCTAaHOBOK.
(BC, MY v gp.)

= Bce ckBaXknHbl BypsaTca ¢ y4eTom
X NOOBOAHOINO 3aKaH4YMBaHUS.

Ormen Lange

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa rasrlpOM He(bTb | 8



[Tpumep nogsogHoro goodbbivHoro komnrekca (Ormen Lange)

KRISTIANSUND MOLDE

-

<l 1YCK: CEHTAOPE 2007
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[Tpumep nogBogHOro 4oObIMHOro Kommnriekca (Snohvit)

o —

Snohvit — nocTaBku
apktunyeckoro CIIr

Camasi BblcOKasi
9HeproadEKTUBHOCTb
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[Tog3emMHble MPOMbICTIbI
TYHHENbHO-LLIAaXTHbIE NPOMBICIIbI

WcTounuk: A.B. 3onotyxuH, PI'Y HedTu 1 raza um. N'ybkmHa asnpom HedpTs | 11



KoHuenumua TeEXHOONrMYeCcKoro TOHHENS

Develop oil/gas fields from a shoreline base pg;,bato,

technoiogy tramsfer office

Technology Tunnel

Control = Onshore Build dry. Wet or dry drilling/production

~ room facilities L <30 km, D 6+ m, Cavern 35 m high
- » Max depth 350 m below sea level

Cavern(s)

7 "‘ ul. Rig

Production wells

RN

Authors: Prof. O.T. Gudmestad, Prof. A.B. Zolotukhin and Russian MSc and PhD students
A. Khrulenko. O. Bychkova, T. Mokshaey, F. Domanuyk, 2009
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KomMbnHmnpoBaHHbIE 40ObLIYHbIE KOMMSIEKCHI
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ObrnayHble CTPYKTYpbI
(KOHLeNTyanbHoOe NPOeKTUPOBaHNE)

PervoH bapeHuesa u Kapckoro mopeii:
13 noTeHUManbHbIX KNacTepos MOpPCKo Ao6bi4n

* MeTopg Knactepusayuu:
6AuKanWwumM cocep,

* WHTepBanbHaA mepa:
npocTpaHcTBo EBKAMAA

UctouHuk: A.0. Epumos, 2015 r.
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OCHOBHbIE perMoHbl OCBOEHUA MOPCKUX MECTOPOXKOEHUN, BKITHOHaS
ApPKTUKY

= Andcka HopBerus

= KaHapa bpasunus

= KasaxcTaH 3anagHaa Adpuka

= AsepbangxaH [anbHun BoCcToK K

« WpaH ABcTpanus

= BeHecyana Pocous

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa [a3npom HedTb | 15



OCHOBHbIE PEMMOHbLI OCBOEHNSA MOPCKNX MECTOPOXAEHUN, BKINKOYasA
ApPKTUKY

- ‘: E _‘_;_ _-

Ref.: Julia S.P. Loe, Arctic Dialogue, Bode, 2014
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Bnok 2

CeBepHble U apKTuyeckmne LenbgoBble NPOeKThbl

Fasnpom HedTb | 17



icTopusa Bonpoca

® 0. Yepenaxa — ®* nepseble ® 0. TapcbrOT C * 0. Kagnyk c
nepsbii ocTpoBsay orpaxkaeHuem orpaxgeHuvem
HacbINHOM nobepexba us U3 CTaNnbHbIX
OCTpOB B KaHnagbl »enesobeToH- MaccuBoB-
Poccuu, ANacku us HbIX FTMraHToB Ha
rnybuHbl 2...3 MECTHbIX MacCcUBOB- rnybuHe 14 m
M rPYHTOB Ha rTMraHToB Ha

rnybuHax go rnybuHe 22 m
2.3m

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa rasrlpOM HedDTb | 18



IcKycCcTBEHHbIE OCTpOBa

MpaBUiiHbIA OCTPOB ANS pa3BeAo4YHOro
OypeHus B Mope BochopTa

B TeyeHne 25 ner
ExxonMobile ©bino
NOCTPOEHO OKOmno 30
HacbiMHbIX OCTPOBOB U3
rpaeua u necka. Marepuan
ans cTpouTenbcTBa
HacbIMHbIX OCTPOBOB
HaMmbiBancs neTom, 7]
OOCTaBnAnNcs Ha MecTo
Bapxamu, B 3MMHee BpeMms
- aBTOTPaHCMNOPTOM.

Haubonbwas rnybuHa MoOpa ANA HacbkIiNHOrO ocTpoea coctaBuna 19 M Ha
nrnowaaun MccyHrHak, rge Ans coopyxeHus octposa gnametpom 135 meTpos u
BO3BbILABLLErocA Haz YpoBHEM Mops Ha 6,3 meTpa notpeboBanocb HambiTh B
TeyeHue AByx ce30HOoB 5 MnH. M3 necka.

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa [asnpom HedTb | 19



3arpaTbl Ha COOPYXEHNE NCKYCCTBEHHbIX OCTPOBOB

Tan coo v Onepatop / r:::;o o myduHa | CToumMocTb,
ya Bnageney P a BOAObl, M min CAD
KeHUs
Shell Sanopiper Alaska 1985 8,2 40
Shell Seal Alaska 1981/82 79 40
IpaBUNHbINA OCTPOB —
oTchbinka ¢ Gepera Exxon Beechy Pt. Alaska 1980/81 6,1 20
Shell Tern 1&2 Alaska 1981/82 6,1 15,5
Shell Goose A Canada 1982/83 21 16
HambITbI OCTpOB Esso (12 ckBaxuH) | Canada 1?;&?6_ 12—-18 30/10/40
OCTpoOB € OTKOCaMH,
YKpenneHHbIMU Chevron Ellice Alaska 1985/86 2 10
MELLKaMM C MecKom
Amoco Mars Alaska 1986 7,6 574
Esso Angasak Canada 1987 55 55
JlegoBble ocTpoBa
Chevron Karluk Alaska 1989 6,4 46
Esso Nipterk Canada 1989 6,9 7.0

Masterson, D.M.. Bruce. J.C.. Sisodiya, R, Maddock. W.. Beaufort Sea Exploration: Past and Future. OTC 6530, 1991
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CeBepHble U apKkTndeckue LwernbdoBble NpoekTbl (Anscka)

Masnpom HedTb | 21



OnbIT 000ObLIYM Ha NpeaernsHO MeNKoBOAHOM Lenbde Mmopsa bodopTa
(CLLUA)

North Slope Oil and Gas Activity, 2005-2006

[ ocizacesuns Well Symbols W¢ .
° Gas Well
Beaufort Sea I Aeprox Gas Accumulation Oil Well » .
I Approx. Ol Accumuiation  #  Plugged & Abandoned Y
. ) . 5
———  Alaska Seaward Boundary Service Well (Un-differintiated) & {‘_:
+ Suspended L
MSOrRosHS Albers Equal Area, CM -150 . ; 79 ‘5" "&
NAD 1927 % //
1:650,000 = Map Location
Miles
Modified from Mile
AK DNR, Div. of Oil & Gas o 5 10 20 30 40

- National

' Petroleum " Arctic
. Reserve = ) b ' National
Alaska : e Wwildlife

Refuge
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ACKycCTBEHHbIE OCTpOBa

B 1987 rogy, B pamMkax OCBOEHUS MECTOPOXAEHUS SHAUKOTT
(onepatop BP npu yuyactun ExxonMobile), Ha paccTosHuM 3.5 KM oT
Bepera Ansickm u npu rnybuHe mops oT 1 oo 4 meTpos, 6binn
MOCTPOEHbI [OBa rpaBUHbLIX OCTpoOBa, COoedWHEHHble ¢ Oeperom
HacbiNnHOW aBTogoporoi. [locTpoiika aTUX ocTpoBoB notpebosana 5
MIH. M2 rpaeus. MecTopoxaeHne SHAMKOTT ObiNno NepBbIM MOPCKUM
MecTopoxageHnem mops bodopTa, BBeASHHBIM B 3KCMNyaTayuio.

MpaBUWHBLIA OCTPOB
MECTOpPOXAEHURA
SHAUKOTT (Ansicka)

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa rasrlpOM HedDTb | 23



OHAukoTT (bputnw MNMetponeym, 1987)

Matskevich D.G., Technologies for Arctic Offshore Exploration and Development, SPE Projects, Facilities &
Construction, June 2007, p. 1-6
http://doa.alaska.gov/ogc/annual/current/18 01l Pools/Endicott%20-2001/Endicott,%20Ivishak%2001l/1_Oil 1. htm
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QHOUKOTT B 3UMHEE BpeEMA

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa
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[MpoekT «CeBepHaa 3Be3na» (North Star), BP, 2001

Northstar Unit
Northstar Qil Poal

Alaska Qil & Gas Conservation Commission
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Tate:
SED 136 000 27 Tuiy it

KEY

Producer - Ol

njector - Gas

njector - Waste Disposal

Other Pertinent Wells and Wellbores
Other Wells a~d Wzllbores Outsids Pool
Plugged and Abanconed Wels and Vellcorss
Oil Accurmulation
Unit Boundary
Governmenta Seclion
Fadaral OGS Acraans

Comstine

ocs o180(sCALY 1

nsa2
=\ ©
e i L
© By s 0 S

OCS 0181(SEALD) 1

)

4506

D P ns 10 =
NG5
CO-BF-57 (SEALS) 1

3

asnpom HeTb | 26



IckyccTBEHHbLIE OCTpOBAa.
[MpoekT North Star, (Andacka)

l'paBVIMHbIM OCTpOB MeCTopO)qu,eHMﬂ MecTopoxaeHue NorthStar

>tar B npouecce cTpouTenscTBa " pacnonoxeHo B 12 mMunax K

= CEBEPO-BOCTOKY OT  3anuea

Mpago-bam u 6 mMunax oT

nobepexba AnAcku; rmybuHa

MOpPSA B palioHe MecTOpOXaeHUA
cocTasnaeT 39 cyToB.

[eonornyeckue 3anachl
oueHuBawTcA B 247  MIH.
bappenein nerkon (43-45 API)
HedTn, 480 mnpa. kyo. dyrtos
raza.

MecTopoxaeHue paspabarbiBaeTcA ¢ UCKYCCTBEHHOMO rpaBMMHONO OCTPOBa NMoLaabkd 5 akpos,
COOpPYKEeHHOro B aumMHuin nepuog 1999-2000 . K 2004 r godeiva Bhiwna Ha yposeHb okono 70
Teic Bapp/cyT. KomnaHua-onepatop (BP) nnaHupyeT Oo0ObiTb Ha MecTopoXaeHuun 176 MrH.
bappenen HedhbTn (KVH = 0,645), npumMmeHAA 3aBOAHEHME U 3aKadKy rasa.

3KcnnyataunoHHbI (boHO MECTOPOXKAEeHUA cocTaBnAeT 22 CKBaXWHbI, U3 HUX 16 gobbiBarolmnx,
5 AnA 3aKkadky raza WM ogHy AnA 3akadkm Oobeimor u oTpaboTaHHOW BOAbl. B TeuyeHue Bcero
nepuvoga paspadoTku mecTopoxaeHua (16 ner) 3akayka rasa M BOAbl OOIMKHA MOMHOCTBK
KOMMeHcupoBaTe OTOOp HedTn. [nA 3akadykm WUCNOMb3yeTcA Kak MOoMNyTHbIM ra3, Tak v ras,
noctaenAemMel no Tpybonpoeoay ¢ mectopoxaeHuna lMNpyao-ban.

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa rasrlpOM HedDTb | 27



MecTtopoxaeHue North Star (BP, 2001)

MpaBuitHbIN ocTpoB mecToporkaeHuna North Star B npouecce cTpouTenbcTsea
(cnesa) v nocne

Lanan G.A. Actic offshore oil pipeline will move production before yearend. — Oll and Gas Joumal. -
30.04.2001
http://doa.alaska.gov/ogc/annual/current/18_0Oil_Pools/Northstar-%200il/1_Oil_1.htm
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Oooguruk (Pioneer Natural Resources, 2008)

The project consists of three main components — an
offshore drill site, an onshore interconnect and
production support facility, and a system of flowlines,
power cables, and communications cables
connecting the onshore and offshore facilities. Its
development was complicated by the Arctic weather
and seasonal constraints on transport and logistics,
hence the project’s disproportionately high cost.

The offshore drill site is a six-acre, 4m-high artificial
gravel island about 9km from the shoreline,
completed in April 2008 and with facilities for
development drilling and field operations. The
facilities include wellbay and truckable modules for
well testing, electrical power distribution and
communications systems.

Support utilities include quarters for up to 76 people and a helideck.

The drill rig, a Nabors 19E, has had to be modified to make it suitable for Arctic operation, and the
wells are being drilled at 2.3m spacings — closer than normal for the North Slope — to allow for the
large number of them running up to the normally unmanned island.

Hall, J.D_, Perry C.J., Oooqguruk Project Field Development Concept and Execution, OTC 19526, 2008
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Nikaitchuq (Eni, 2011)

Image cdu‘tesy of Eni

hitp://mwww. offshore-technology.com/projects/nikaitchuqoilfieldal/
Abahusayn, M., et al_, Nikaitchug ERD: Designing for Success on the North Slope of Alaska, IADC/SPE

149778, 2012
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[MpoekT Liberty BP
(MpuocTaHoBNEH B HacTosiLEee BpeMs)

bl npuocTaHoBUINa NpoeKkT Ha HeonpeaeneHHoe BpeMs NpoeKkT
OCBOEHUA MOPCKOIO MECTOPOXAEHU Ha ANsAcKe CTOMMOCTLIO
1,5 mnpa gonn CLIA B cBA3M ¢ nNepepacxogoBaHMeM cpecTs
U TEXHUYECKUMU npobnemamm

http://www.offshore-technology.com/projects/liberty-project/
hitp://xpda.com/alaska2010/deadhorse/P1050089.ipg
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CeBepHble U apkTndeckme wernbdoBble nNpoekTol (KaHaga)

[asnpom HedpTb | 32



[TpoekT Hibernia project

Jeanne d'Arc Basin

WNctounnk: A.B. 3onotyxun, PIY HedTn 1 raza um. NybkuHa

Hibernia - HedbTaHOe MecTOpOXaAEHNE B
CeBepHoW ATNaHTuKe, pacnosioXXeHHoe
npubnuautenbHo B 315 km k OB ot 1. St.
John's (HerodbayHneHa) Ha rnybuHe mops B
80 m.

MecTopoxaeHune Bbino oTkpbiTo B 1979 T.
ckBaxuHon P-15. PacnonoxeHo B pailoHe
Grand Banks HetodayHneHaa B cesepo-
BOCTOUHOM cekTope Jeanne d’Arc Basin,
CNoXepo B OCPOBHOM, MEMNOBbLIMU
otnoxexusimu (Cretaceous).

ey Dl
"
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[1poekT Hibernia

paBuTayMoHHas
Mnatdopma Hibernia nnardcopma Hibernia
ipacnonoxeHa B 315 km kK
BOCTOKY oT
HerodayHaneHaa Ha
rnmybvHe mops B 80 M.
MecTopoxaeHue  cocTouT
M3 AByX MfacToB paHHe-
MEMoBoro nepuoga -
Hibernia 7 Avalon,
3anerawwmx Ha rnybuHax
3700 (% 2400 M,
COOTBETCTBEHHO.

Visenekaembie 3anachbl
oueHuBawTcA B npubn. 3
Mnpg 6appenent HedTH.

MnacToBoe AdaereHne
nognepxxXuBaeTca c
NMOMOLLUbIO 3aKa4kK1 BOAbl.

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa [a3npom HedTh | 34



[TpoekT Hibernia

Mnatdgopma Hibernia

OcHoBaHue npeacTtasnsaeT cobon
105.5-m oOcHOBaHWE KeCCOHHOro
TUMNa,  CKOHCTPyMpOBaHHoOe €
NCMONb3oBaHNEM BbICOKOMPOYHO-
ro BeToHa, NPOLUUTOro
cTanbHbIMK peLueTkaMu n
CTAHYTOrO HaTsXHbIMU TpoOcamMu,
cosjavlWmmMm  SOMONMHUTENbBHYO
npo4yHocTb. OcHoBaHWe 3aljuule-
HO NpoTUBONEAHON KOHCT-
pykuymen u3 16-Tu  BETOHHbIX
3ybuyos.

KoHcTpykumsa cnocoBHa BblaepxuBaTb BO3MOXHOE CTOMKHOBEHWE c ailcbeprom
BECOM B MUSIIMOH TOHH (BEPOSATHOCTb AAHHOMO NPOUCLLECTBUS CYLLECTBYET OAWH
pa3 B 500 neTt), a Takke npsamon ygap ot ancbepra BecoMm WeECTb MUNIMMOHOB
TOHH (BEpOATHOCTb 3TOro cobbiTMA coctaenser pa3s B 10000 nert). Ans
noaBoAHOro ocHoBaHuMa nnatdopmbl Hibernia paspaboraHa cneyunanbHas
rpaBuTaumMoHHas nogsogHas 4Yactb (GBS — Gravity Base Structure) secom B 600
TbiC TOHH, BannacTt — 450 TbiC TOHH

WNctounnk: A.B. 3onotyxun, PIY HedTn 1 raza um. NybkuHa
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[TpoekT White Rose

MpoekT White Rose

White Rose npoekT ocBoeHNA HePTAHOro
MECTOPOXAEHNA, pacnonoxeHHoro B 350
KM OT nobepexba HbtodayHneraa.

OnepaTtop: Husky Energy (gonsa — 72.5%),
Suncor Energy — 27.5%.

OTkpbiToe B 1984 . , wenbdoeoe
mecTopoxaeHne Hedptn White Rose
pacnonoxeHo B baccenHe >KaHHbl [I'Apk, B
350 km k BocToky oT . St. John's
(HerodbayHnena) mn Jlabpapopa, Kanaga.

MecTopoxxaeH1e COAEPKUT 3anexn HedTn 1 rasa, Bknodas HePTAHY 3anexb the
South White Rose. Mnowaab 3anexu coctaenseT okono 40 km2 n coaepxut
n3Brnekaemble 3anacbl HedTH, oyeHneaemMblie B 440 mnH Gappeneit (70,000,000 m3).

MpoektT White Rose sBnseTca BTOpbIM ClyYaeM OCBOEHUSA B CYPOBOM KnumaTte
CeBepHoit AMepuKn, OCHOBaHHOM Ha ucnonb3oBaHuu cygHo Floating Production
Storage and Offsloading (FPSO). [Jo6biva Ha MecTopoXXaeHUU C UCMONb30BaHNEM
FPSO Sea Rose ctaptoBana 12 Hosbps 2005 r.

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa [a3npom HedTb | 36



[1poekT Hebron

MpoekT Hebron KanuTtanbHbie 3aTpaTbl B ocBOeHMe HedTAHOTO
mectopoxaeHma Hebron Ha wenbde Kanagbl oueHmneaotca
14 mnpa. ponnapos.

MecTopoxaeHune oTkpbiTo Honee TpuauaTi neT Ha3ag u
HaxoauTtca B 350 kmnomeTpax ot ropoaa CeHT-[XKOHC,

Dobbiuy nhanupyetca HauaTb B KoHue 2017 roaa.
MporHo3smpyeTca, 4To MakcumanbHaa Aobbiua Ha NpoekTe
coctasuT 150 Toic. 6appeneir (21 000 n) 8 cyTkM , obume
3anacbl MecTopoXKaeHua oueHusatTca bonee uem 8 700
MmnH. bappeneit HedTu (okono 97 MmaH T).

Ona oceoenna Hebron napTHepbl HamepeHbl NOCTPOUTb
Mopckyto aobbisatoutyo naathopmy rpasUTauMOHHOTO
TMNa ¢ xpavunuwem obvemom o 1,2 maH. 6appeneit.

Onepatop npoekTta — ExxonMobil (36% Hebron),
naptHepamu komnaHum ebictynatoT Chevron Canada
(26,7%), Suncor Energy (22,7%), Statoil Canada (9,7%) n
Nalcor Energy Oil and Gas (4,9%).

UcTounmk: hitp://www.maonline.ru/mna/21309-exxon-mobil-raskryla-
plany-po-osvoeniyu-hebron.html#ixzz3IwTBSQGP
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CeBepHble N apKTndeckmne wenbgoBble npoekTbl (Hopeerns)
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IcTOopna HOPBEXCKOINO KOHTUHEHTAamNbLHOrO LWenbga

HopBeXXCKUM KOHTUHEHTaIbHbIM u_!enbcb’,‘
Crtatyc B 1979 r. #2020 At

=  [loGbiva Ha M-HUAX x
Ekofisk n Frigg > -
=  OcBoeHune m-a Statfjord

=  OTtkpbiTie M-8 Troll
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IcTOopna HOPBEXCKOINO KOHTUHEHTAarNbLHOro LWenbga

HopBeXCKM KOHTUHEHTaIbHbIV Wenbd
Mepsasa pasa— 1985 r. i

= OTKpbiTHE
TpaHCNOpPTHOM
cuUcTeMbI
Statpipe /
Karste

= DKCnopT rasa
obnacTu
TamneH B
EBpony
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IcTOopna HOPBEXCKOINO KOHTUHEHTAarNbLHOro LWenbga

HopBeXXCKMM KOHTUHEHTa/IbHbIM Wenbd
Btopasa ¢asa—1999r.

=  3anyck TpaHCMNOpPTHOMN
cuctembl Troll / Sleipner

= [lyck TpySonpoBogHbIxX
cuctem Europipe / Zeepipe

Statfjord

Sleipner T N
" E Q R
T | TrollT%

o i i e LM
TN -
= 3 ' - ® b f' .
; il Vesterled 7. B o4
B Sleip! 2 e
D) s Y

1

Ekoﬁ.sk

\wroplpe

Zeepipe | Normpe .

ISt Fergus

\/’
Franplp
-~~~ (N
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IcTOopna HOPBEXCKOINO KOHTUHEHTAarNbLHOro LWenbga

HOpBG)KCKI/IM KOHTUHEeHTAarbHbIN LlJGﬂb@)
TpeTtba ¢pasa —2000r. £

= OcBoenne m-a Asgard

= [lyck TpaHCNOPTHOW CUCTEMbI
m-a Asgard

=  Bkcnopt rasa B Eespony

'St Fergus :
Ekofisk Europiped!

&fopipe

i Norpj
Zeepipe | . ‘

N

Franpipe
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IcTOopna HOPBEXCKOINO KOHTUHEHTAarNbLHOro LWenbga

HopBeXKCKUN KOHTUHEHTA/IbHbIA ~ snenv N
wenbd YeTsepTas dpasa — 2007 r. < ‘“'

=  [lobblva Ha MeCTOpPOXKAEHUN
Snghvit — 2007 r. Nogne

g 1B
eidrun "y
* [lo6bl4a Ha MeCTOPOXKAEHUM Aagerd/p =" 0
Ormen Lange — 2007 r.

Ormen Langees

Statfjord ’
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IcTOopna HOPBEXCKOINO KOHTUHEHTAarNbLHOro LWenbga

Tpl/l cTagun pasBUTUA U cnocobHocTun pelwaTb HOBblE 3aa4un

~ 1970s and 11

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa [a3npom HedTb | 44



CeBepHble N apKkTndeckme wenbgoBble npoekTbl (Poccusa, Ha
npumepe MNAO «lasnpom HeEPTbY»)

[asnpom HedTb | 45



[1pOeKTLlI Ha apKTUYEeCKOM Lienbde

Pi
AT AL e
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[MopTdent wenbdoBbix akTneoB B rnepmumetpe NAO «lasnpom
HeTb»

| Ctagnsa gobblumn l repP

& LW
A *, ,
)‘?‘Qﬂp’h"‘ 4

w«!‘i"‘?‘,
AN

&2 CeBepo-Sanangl‘Vl ny,
{ HonruHckoe HM
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LLlenbd Nevopckoro mops: dpopmMmupoBaHmne
HeTegobbIBaOLLEro KracTtepa KOMNaHnm Ha wernbge

PaKTbl NpoeKTa
BapeHueBo 0 Kapckoe mope

N3y4yeHHOCTb cenlcmopassenkon 2D Mope
Ha C3J1Y coctaBnsaet 12 806 nor. km. -3ana,q|-|bw| 110%

[donrnHcknuy JTY nokpbIT 8 861 kM2
@ 25187 M

cencmopassegkon 3, B npegenax
yyacTka npobypeHo 4 cKB.

e D,onrMchoe HM
2 1173 kM2

> TR'CBSKMZ Ce/ACNONasBELO0 HbIX / \ 21-46 m
b_ . B } D S | S

=0H H/E NMOUCKOBbLIX CKBa>XNH

236 3Bnekaemble 875 I3Bnekaemblie

MSTH T HedOTU | 3anackbl MJTH TH3 pecypchbl
1730 MrH 6,3 mnpa 6H3

[[a3npom HedTb | 48
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Llenbd bapeHueBa mops:
noTeHumnan u TeXHM4eCckne Bbi30BbI

dakTbl NpoekKkTa

3y4yeHHOCTb cencmMmopasBenkom

2D Ha Y cocTaBnseT 83 590 km?
15 078 nor. km 200—500 M

]
[TnaHupyetca: CeBep ‘IJ‘IFI

20 TbIC. MOI. KM Kapckoe mope
cencmopasBegoyHbix pabdot 2D -
HoBaga 3emns .

> 1 TbIC. KM? &

cencmopasBeoYHbIX pabot 3D

2 ckB. — BypeHune NMomnckoBbIX 2 ,22 3Bnekaemble

CKBaXVH MAPA THO pecypcbi
16,1 mnpa OH3

XencoBCKUM yu.
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Llenbdr BocTtouHo-Cunbupckoro n HykoTckoro Mmopen:
BornbLLION NOTEHUMAN N CYpPoBbIE YCNOBUS

dakTbl NpoekKTa

3y4yeHHOCTb cencmMmopassenkomn
2D Ha JTY cocTaBnset BpaHreneBckuu
4 842 nor. KM yu.

MnaHupyeTcs: _ 117 620 KM?
5 Hoso* Kne octpoBa
> 1 TbIC. KM
o _— |
cencmopasBeoYHbIxX pabot 3D

2 ckB. — BypeHune NomcKoBbIX 3 ] 0 1 [[eonornyeckme

SR MnpAd TH3 ecypcbl
22,8 mnpa OH3 .

BocTto4yHo-Cubupckoe mope

> 37 TbIC. MOr. KM
cencmopasBeoYHbIX pabot 2D
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LLlenbd OxoTckoro mopsi:
OOKa3aHHbIN HepTerasoHOCHbLIN PernoH

®dakTbl NpoeKTa “ 3

OxoTckoe mope
YacTb npoekTa «CaxannH-3»

ASILLCKUU yM.
JTY psinom ¢ MeCTOpOXAEHUSIMU 4 294 km?
npoekToB «CaxanunH-1» 60—-150 M
n «CaxanuH-2»

¢

3y4yeHHOCTb cencmMmopassenkomn

0. CaxanuH

3D: 2 157 km? {

1.
[MnaHupyetca:
1 ckB. — BypeHue NOMCKOBOA >1 OO [TporHo3upyemsble
CKBaXXVHb

MIH T.y.T n3BneKkaemMble
3adlacCbl
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[TpMepbl MOPCKUX COOPYXKEHNN AN bypeHuna, 0obblyuu,
NoaroToBKWU N TpaHcropTa HeTK 1 rasa

[asnpom HedpTb | 52



KomMmnnekcHoe ocBoeHue LenbdoBbIX MECTOPOXKAEHUN

=== ' T—

A\

MecTtopoxaeHue Gullfaks — cxema ocBoeHus
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KomMmnnekcHoe ocBoeHue LenbdoBbIX MECTOPOXKAEHUN

MectopoxaeHue Asgard, 1998 r.

WNctounnk: A.B. 3onotyxun, PIY HedTn 1 raza um. NybkuHa [a3npom HedTb | 54



Snohvit — nocTaBku
apktndeckoro CI1I

Camasi BblcOKasi
9HeproadEKTUBHOCTb

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa rasrlpOM HedDTb | 55



«benocHexka» —TexHonorust Ansa ApKTUKn
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MecTtopoxageHune «Ormen Lange»

KRISTIANSUND MOLDE

Q=LY
./ lyck: CEHTAGPE 2007

WcTounuk: A.B. 3onotyxuH, PI'Y HedTu 1 raza um. N'ybkmHa [a3npom HedTb | 57



Pa3BuTrE NoaBOAHbLIX TEXHOMNOMMM

® 2007 — Snghvit, MHorodasHbI¥ NOTOK Ha beper

®= 2007 — noaBoaHas cenapauma Ha Mm-Hum Tordis

® 2009 — gucTtaHUMOHHO ynpaenaemoe nogsogHoe m-Hue
Tyrihans

v'h:: '(.:‘/ f;t-,u.-\}..\r,-
l‘.‘ NS AN\

o
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Tyrihans —NpoeKT NoABOAHbLIX METO40B YCOBEPLLEHCTBOBAHHOM O00bIUN

CKBaXXMHbI C
MOHOAMamMeTpom

1
23
3

YMHbBIE CKBaXMHbI
YnpasnAaembie MHOT03ab0MHbIe CKBaXKUHbI
3akauka 3abopTHOM BOAbI

ASGARD 8
~ASGARD G
—_ ASGARDA———_ ‘\‘f

YnpasnerHune U-mectopoxgeHnem
MpuaoHHana cecmuka (OBS)
KomnpummposaHue }KUMPHOTO rasa
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LF22-1 HedbTsAHOe mecTopoxaeHue Lufeng,Kutan

= MecTopoxaeHue
pacnonoxeHo B 250 KM K
OB lNoHkoHra B FKOXHO-
Kutanckom mope

= [nybuHa Boabl — 333 M

= 3anacbl oueHeHbl B 30
MOH Bapp HedTH (4.3
MIH T)

= Statoil Beibpan koHuenuuwo FPSO ¢ ncnonb3soBaHnem MHOrouenesoro
yenHoyHoro TaHkepa Navion Munin Ans ocBOEHUSA MENCTOPOXAEHUS

= [py3onogbemHocTs — 101 400 m?3

= ObopyanoBaHue CrpoeKkTUpoBaHo Ha Mmakcumym Aobbeium B 60 000 6app

HedTU B CYT N MakcumarnbHbii obbem B 125 000 Gapp XuakocTn B CyT
(no mepe pocta oO6BOAHEHHOCTH)

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa [a3npom HedTb | 60



LF22-1 HedbTsAHOe mecTopoxaeHue Lufeng,Kutan

Lufeng STP
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CeepxbonbLumne rnybuHbl — MekcukaHcKkun 3anme
HedTaHoe mecTopoxaeHue KaHTtapenn

Ta'Kuntah asnsetcsa 2-m camMmbiM
Sonbwnm B MUpe NnaByuum
cpeacteom (FSO), c emkocTbio
HedTexpaHunuw B 320 000
TOHH

CkopocTb nepekaykm HedpTu ¢
Ta’Kuntah B Tankepbl 115 000
TOHH/CYT)

OnuHa Ta’Kuntah
rnpesbilLaeT TpU
chyTOonbHbIX Nong, a
BbicoTa Bonbuwe yem y 20-
3TaXXHOro 3gaHus

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa 62 [a3npom HedTb | 62



Kacnuimnckoe mope

Obwume nporHo3Hble pecypcbl Kacnus
oueHusarwTca B 50 mnpa TOHH HedTH
n 20 TpnH M2 rasa

3710 cocTaensaeT okono 70 mnpAa T.H.3.

Mpu oueHke HedTeoTaaum B 40% un
razootaauu nnactos B 70% 3anacsl
Kacnusa moryT ObiTh oUeHeHbl B 34
MnpAa T.H.3., yto B 10 pas npesbiaeT
OCTaBLUMECSH 3anacbhl HOPBEXCKOro
KOHTUHEHTarnbHOro wenbdga

Mpwn rogosoin Ao6bive B 200 MnH
T.H.3. B roa 3TUX 3anacosB AOCTaTOYHO
Ans HenpepbiBHOW Oobbiuu B
TeyeHne 170 net!

WNctounnk: A.B. 3onotyxun, PIY HedTn 1 raza um. NybkuHa
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HedTtaHoe mecTtopoxaeHne KawaraH, KazaxcTtaH

YcTtaHoBka Sunkar,
npobypusLuas
CKBaXMHYy BocTOUHbIN
KawaraH

(Kashagan East)

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa 64 [asnpom HedTb | 64



ACG asbl 1, 2 —A3epbangxaH

MecTopoxaeHune Asepu-LLnpak-NoHawnu (ACG) pacnonoxeHo B 120 km ot
Bepera Ha rnybuHe mopsa B 120 m. Mzsnekaemble 3anackl Hedptn — 5.4 Mnpa
Bappenein (okono 0.77 mnpa 1)

CoopyxeHus West Azeri (3anagHoe Asepu) coctout us nnatgopmel PDQ
(Production, Drilling and Quarters) Ha 40 cTBonoe cksaxuH 1 30-anmMoBoro
HedTenpoBoaa, CoeauHSIOLEro M-Hue ¢ BeperoebiM TepMuHanom Sangachai

65 asnpom HeTb | 65



Mepcuackuin 3anue, NpaH
South Pars, a3bl 2 1n 3

WcTounuk: A.B. 3onotyxuH, PI'Y HedTu 1 raza um. N'ybkmHa 66 asnpom HedpTs | 66



Mepcuackuin 3anue, NpaH
South Pars, dasbl 6, 7 n 8 (Ctatonn — onepartop ¢asa 6 ocsoeHusi M/p South Pars)

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa
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HedTaHoe mecTtopoxaeHue Marlim, 6accenH Campos, wenbd bpasunun

e MNnatdcdpopma «Petrobras 35»

MOLLHOCTb NMOAroTOBKU — A0

100 000 Gapp HedTH B CYT
e

Hauano gobbiun — aeryct 1998 r.,
MOLLHOCTb Ha Hayano npoekra 5
000 Gapp HedTu B cyT 1 50 000 m3
rasa B cyT 6e3 rasnudra

Nctounnk: A.B. 3onotyxuH, PIY HedTn u rasza um. N'ybkmHa 68 [a3npom HedTb | 68



[MpoekT Girassol,AHrona

=  PacnonoxeHo B 210 kM K =  EmMkocTb HedTexpaHunuuwa FPSO — 2 mnH

C3 ot JlyaHapl, AHrona Bapp HedTU, TEMN NOArOTOBKU HedbTH [0

= [ny6uHa mops: 1350 M 200 000 Bappenei B cyTKM

=  KoHUenuusi OCBOSHUS — = Pasmepbl FPSO: anuHa = 300 m, wupuHa =
noABOAHbIE MOAYNM 59.5 M, obujan ocagka = 30.5 m,
coeauHeHHble ¢ FPSO BogousmellyeHue (deadweight) = 300 000

TOHH
= 3anachbl MecCTOopOXOeHWUA

Girassol (6azoBbin

BapuaHT) OLEHUBAKTCA B
100 mnH ToHH (700 MnH &
Bappenen)

3

= Kopnyc FPSO noctpoeH L . .
Ha BepBAax Hyundai Heavy "~ ™" ___
Industries (HHI) B Kopee u B~
cnyLlieH Ha Boay B uone pora - —
1999 r. e

[
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[MpoekT Girassol,AHrona
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[1poeKkTbl 0cBOEHUSA C ncnonb3osaHmem MNAOK

MpoekT Pazflor, AHrona

My6uHbl mops ot 600 go 1200 meTpos.

Momumo 49 coHTaHHbIX apmaTyp Tuna EHXT, nogkntoyeHHbIX K TpeM A00bIYHbIM
KOMMneKkcam , Ha gHe ByaeT ycTaHOBNeHbl TPU CUCTEMbl cenapayuu rasa u
KUOKOCTU, N 3TO NepBoe eé ucrnonb3oBaHue B 3anagHon Adpuke.

CkBa)x1Hbl NOAKIMIOYEHDbI Yepes noaBoaHble TpybonpoBoab! K NpULLBAPTOBAHHOMY
cyaHy FPSO

WUCTOMHUK. MarmcTpaHT lNusoBapos K. H.
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[1poeKkTbl 0cBOEHUSA C ncnonb3osaHmem MNAOK

MpoekT CLOV , AHrona

CocTouT 13 36 NOABOAHbIX /10K, NOAKNKUYEHHbIX K 7 A00bIYHBIM KOMNEKCaM Ha
rnybuHe npumepHo 8 1370 m

MCTO4HMK: MarncTpanT MNusosapos K.H. .
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[1poeKkTbl 0cBOEHUSA C ncnonb3osaHmem MNAOK

lpoekm OCrAPO-oavH
N3 camblx BOMbLUMX B MUpPE
NPOEKTOB, KOTOPbIN
COCTOMUT U3 57 Enok,
pPacrosioXeHHbIX Ha 17
MAK. NaK ceasaHsl mexagy
cobon Tpybonposogamum
obLLeN NPOTSXKEHHOCTLIO
300 knnomertpos. NOK
CBSA3aHbI C NnaTtgopmou
Ans XxpaHeHus donounga
(crnesa) 1 ¢ cygHOM Mo
Aobblye HedTH 1 rasa.
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FPSO, akcnnyatnpyemble « Totanb»

Hupacons Oanus Axno Mazdnop
Anxrona, 150 km oT Gepera Axrona. 135S km oT Gepera Hurepmna, 200 km oT Gepera Anrona. 200 xm OT Gepera
ryGusa mopA: 1000-1400 m MyGuHa mopA: 1200-15S00 M MyGuHa mopA: 1250-1480m FnyGusa sopn: 600-1200 M
Oe6wuT no HedTh: 200 Tsic. G3ppfcyT Oe0wuT No HedTHU: 240 Teic. Gapp./cyT 0ebuT No HedPTH: 185 Thic. CAPP./CYT  Oetur no medTi 200 Toic. G3pp/CyT
MOWHOCTH NO XPIMEHWIO HedTi: 2 MnH Sapp. MOWHOCTI NO XParerwno Haed™: 2 sMnn Sapp. ™ DO X TV 2 MmN Sapp. MOLMOCTH NO XPIHSHES0 HedTit 1.9 MmN
Mepean HepTe: 2001 Mepsan HedTe: 2006 Mepean HedTs: 2009 Mepean HedTs: 2011
?HKunol moayne: 140 KORKO-MecT 2HMno@d moayne: 120 XKOAKO-MeCT AHMnNoR MoAaynk: ___ KOAKO-MecCT >Munof mogyns: 160 xoAxo-mecT
MepcoHan Ha CopTy (Makc.): 180 MepcoHan Ha CopTy (MAakc.): 230 MepcoHan Ha GopTy (Maxc.): 240 Mepconan Ha GopTy (Maxc.): 240

FP20 "Nizagmop™ (Anrona)
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FPSO, akcnnyatnpyemble « Totanb»

Ycan
Hurepun, 100 xm oT Sepera
FAySuna mopn: 750-850 m
Aetur No nedT: 180 Toic. GappicyT.
MOLWHOCTH MO XPAHEHWD HehTn: 2 i Gapp.
Mepsan wedTe: 2012
HGanoA mogyne: 130 xoAxo-mecT

Mepcorsan na CopTy (maxc.): 180

Knos

Arnrona, 140 xm or Gepera

TnySuxa mopn: 1100-1400 m

Oe0uT no e 160 Tic. Gapp./CyT.
BmecTMOcTS: 1,78 Mnn G2pp
Mep=an HedTs: 2013

MunoA moayne: 160 xoAKo-mecT

MNepconan sa GopTy (Makc.): 240

WNctounnk: A.B. 3onotyxun, PIY HedTn 1 raza um. NybkuHa

SrmnHa

Hurepwn, 150 xm oT Cepers

TnySwra mopn: 1450-1700 m

Oe0WT no medT™: 208 Teic. Gapp.SCyT.

BamecTmocTs: 1,95 mnn Capp.
Nepsan nedre: 2015
HonoA moayne: 160 xoAxo-mecT

Mepconan »a GOpTy (Maxc.): 240

Kaombo

Anrona, 150 xm oT Gepera
TnyGuHa Mopn: 1480-1500 M

Oe0uT no medm: 2 x 100 Tsic. Bapp.f
BMECTHMOCTS: 2 X 2 M Gapp
Nep=an HemTe: 2016

MuNoA Moayne: 2 X 150 KOAKC-MECT

MNepconan sa GopTy (Makc.: 2 x 180

FP20 “3rmma”™ (H!

[asnpom HepTb
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MakcmmanbHble ryOuHblI MOPS, HA KOTOPbIX OCYLLECTBMASETCS
OypeHne CKBaXXunH

MakcumanbHble rybuHbl bypeHus

2970 o
3000 2804 -© © O
2324
S 2500 292 2352
= ©
S 2000 1646
= 1486
< 1325 ©
T 1500 ©
= 1055 @)
>
£ 1000 700 @
456
500 185 191 @)
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0
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HedtaHoe mecTtopoxaeHue KawlaraH, KasaxctaH

Mnowanb 3KkBMBaneHTHa nnowanu Bonbioro JloHaoHa (75x45 km)

STOOIP - 35 mnpa 6app, usBnekaembie 3anachbl (o 2041 r.) > 10 mnpa

35-neHun nenopa IKcnnyaraumm, Nnuk godeium — 1,5 mnH 6app B cyT

OGecneunT cBbile 5% rnobansHoro cnpoca k 2022 r.

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa
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KawiaraH, NnpoekT oCBOEHUSA

BEeperoson koMnnekc
nNoaroToBKu HedpTHU M
raza «Bonawak»

Masonposon

www HedTenposon

‘m—mew doObiBarowme
CKBaXMHbI

_____ HarHeTaTesnbHble
=TT ckBaXUHbI
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KawiaraH, npoekT oCBOEHUSA

EP Offshore T1,T2 Progress to March 2009: 60,4%

WMctounuk: A.B. 3onotyxuH, PIY HedTn 1 rasa nm. N'ybkmHa
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KaliaraH, npoekT ocBoeHudA, dpasa 1

l MNMnato go6biuu - 350 000 Gapp Hedwn B cyT

’ 4 OypoBbIX OCTpOBa, 1 OCHOBHOM OCTPOB
i

’ Beperoson kKommnnekc «Bonawak»
|

| Bcero ckBaXXvH rno npoekty — 40

27000 paGoTHUKOB (M3 HUX cBbiwe 80% —
»urtenu KasaxcraHa) Bknodas
KOHTPaKTHUKOB

WNctounnk: A.B. 3onotyxun, PIY HedTn 1 raza um. NybkuHa
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KawiaraH, npoekT ocBoeHud, dpasa 1
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KawiaraH, npoekT ocBoeHud, dpasa 1
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[1poeKkT nnaBy4ero perasndunkaunoHHOro TepMmnHana KomnaHum
Ctaroun (nopt npunuckn — Knannega, Jintea)
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[1poeKkT nnaBy4ero perasndunkaunoHHOro TepMmnHana KomnaHum
Ctaroun (nopt npunuckn — Knannega, Jintea)

«INDEPENDENCE»

MnaBy4mii ra30BbIM TEPMMHA/, KOTOPbLIX MOXKET ObiTb
ucnonb3osaH Kak CllM-taHkep.

MpuwsapToBaH roc. komnaxnuen Klaipedos Naftas (croumocTs -
50 mAaH gonn B rofd).

Bnageney: Hoegh LNG (Hopserusa)

MoctpoeH: 2014 Hyundai Heavy Industries, Ser-Korea

Onuna: 290 m; WupuHa: 46 m

Kpet A cKkopocTb: 18 y3n08
SKur yen.
pys MHocTb: 170.000 m3

2012 r. nognucaH agorosop ¢ Hopsemwckon komnaHuen ,Hoegh LNG™ Ha apeHay v nonb3osaHue B TedeHum 10
JIET C BO3MOXHOCTbBIO BbIKYNUTL N/laBy4yee xpaHuauule. Marotosurtens ,,Hyundai Heavy Industries Co., Ltd“.

18 mapra 2013 r. nognucaH pgorosop c¢ AS ,LBMGS” Ha cTpouTensctBO npudanos, rae 6Oyaer
WBapTOBaTLCA MN1aByyee XxpaHuauule c rasosbim obopyaosaHuem (FSRU). CTpouTensCcTBO NpUYasioB OKOHYEHO
22 okTabpa 2014 r.

3 masa 2013 r. Ha cyaocTpouTenbHom 3aBoge "Hyundai Heavy Industries Co., Ltd." nnasydee xpaHuauuie c
rasoebim obopyaoBaHuem (FSRU) ¢ moka 6bino cnyuieHo Ha sogy. Bo Bpema uepemoHuM CyaHy AaHO umsa
“"Independence”.

27 oktabpa 2014 r. 8 Knanneay npubbizio cyaHO-XpaHWUAULLE TEPMUHANE CHUKEHHOro npupogHoro rasa (CIr)
“"Independence”. OHO CTaHET a/IbTEPHATUBHBLIM UCTOYHMKOM MOCTaBKK rasa.

28 okTabpa 2014 r. npubbin Nepsbiit TAHKEP C CHMKEHHBIM NpUpoaHbimM rasom (CININ) ana naasydero rasosBoro
TepmmHana.
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«lMpentog» —npoekt nnaeydvero 3asoaa Cl1I" komnaHuu LWenn

SHELL PRELUDE
FLNG FACILITY

L S
Boeing 747 (7lm long)

«Mpenmog» 8 unudpax

= [nasydee coopyxeHue «lpenoa»
OMHOW 488 M U LUMPUHOW 74 m

= by4eT CTOATb 3aAKOPEHHbIM Ha
rnybuHe mopa B 250 m B TeyeHue
25 net

= [lepBar gobbiya —e 2017 r., no
meHblen mepe 3.6 maH TorH CMNr
exeroagHo

=  fact paboTty 100 cneuuanmncroe 1
£00063BUT 0KON0 45 MAapg 4oAN.
CLUA 3K0HOMMUKE CTPaHbl

Wenbd 3anagHon ABcTpanuu: kanutanbHble 3aTtpatel 12.8 mnpa. gonn. CLUA
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[MAO «la3npom HedTb» NpuUrnawlaeT K coTpyaHuyecTy!

[asnpom HedTb | 86



