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[ pomMaaHbIe pPecypChl YrieBoA0POA0B APKTUKY,
PaCrpPOCTRaHEHHbIE Kak B 6E0eroBbiX 30HaX, Tak 11 Ha LLesIbghax
CEBEPHbIX MOPEV, CBSI3aHb! C SKCTREMASTbHBIMY YC/IOBUSIMIA
OKDYKAIOLLIEVI CPEABI M CYPOBBIM KIMMATOM. 3ariackl HeghTu
Ha apKTUHECKOM LLIesIbehe Poccum, Mo OLeHKamM, COCTaB/ISIKOT
akBmBasieHT 100 Mu/mMapaoB TOHH HEGhTV — 3TO OFPOMHOE
KOJIMHECTBO; HO HACTOJTbKO XKE BEJIMKU 1 TEXHUHECKMNE
CJIOXKHOCTU, KOTOPbIE HEOOXOAMMO BYAET MPEOAOIETh, HYTOObI
YCrELLHO ¥ OTBETCTBEHHO paspabaTsiBaTs 3TV 3arach!.

CnoxxHasa 3afaqa aKcrnyaTaumm apkTU4ecKmx
YrneBoAopPOAOB NOTPedyeT pPeLLeHMst MacChl HOBbIX
nNpobsiem, a HEKOTOPbIE U3 HIX, MOTPEBYIOT He TOSMBbKO
paspaboTky abCOMOTHO HOBBIX 1 BbICOKOI((EKTNBHBIX
TEXHOMOMM, HO 1 BOoNee COBEPLLEHHBIX CNOCOO0B
MUHMMW3aLMN BO3AEVCTBUSI HA OKPY>KaKOLLYHO cpeay U
BCHO 3TY XPYIKYtO 3KOCUCTEMY B LIENOM.

Kpome aToro, paseefouHble 1 AoObIBatOLLVIE KOMMaHM
OOMKHbI MaKCHMasTbHO YCOBEPLLIEHCTBOBATb CUCTEMbI
MPON3BOACTBEHHON 6E30MACHOCTA U YYYLLIUTb
CYLLECTBYIOLLINE CUCTEMbBI OTPACIEBOrO 0BY4EHNS U
npodeccroHaibHOM MOAroToBkM. B noBepLueHre,
HeobxoaMMO, YTOObI OTpac/EBbIE OPraHN3aLUn SIBHO
BbIMOMHAM CBOV 06ELLIAHMA MO BOBMEHEHMIO MECTHbIX
YKUTENEN B MOVCKM PELLIEHNI BCEX STUX MPOBSEM B
Ka4eCcTBe aKTUBHbBIX YH4aCTHMKOB.
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The Arctic has enormous hydrocarbon resources
associated with extreme environments and harsh climatic
conditions, in both its coastal areas and the shelves of the
northern seas. Russia’s arctic shelf is estimated to hold

the equivalent of 100 billion tonnes of oil —a huge amount
— but equally colossal are the technological challenges that
must be overcome if it is to be successfully and responsibly
exploited.

These challenges require solutions to a myriad of new
problems, and some will need the development of
completely new and ultra-efficient technologies, as well as
better ways to minimise any impact on the environment and
the fragile ecosystem as a whole.

In addition the Exploration & Production industry must
maximise its industrial safety systems and enhance existing
industry education systems, professional training and its
quality. On top of all this, it must be clearly seen to deliver
on its oft-given promise of enabling the participation of local
people as active stakeholders in finding solutions to all of
these problems.

So what are the challenges to be faced right now, in places
such as the Russian arctic continental shelf, the Barents
Sea, Chukchi Sea and Kara Sea? The same question, of
course, is being considered by other governments and
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KakoBbl »ke CNOXKHOCTW, CYLLECTBYIOLLIME Yr>KE CErOaHs

B TakX panioHax, Kak POCCUMCKNN KOHTUHEHTa TbHbIN
wenb, baperueso, YykoTckoe 1 Kapckoe mopsi? Camo
cobol pa3yMeeTCs, YTO Te »Ke BOMPOChI BCTAKOT Nepes
NPaBUTENBCTBEHHBIMU U OTPACIEBLIMY OPraHN3aLMsaMn 1 B
Opyrx paroHax, Taknx kak mope bodopTta, apkTnieckme
ocTpoBa KaHafb! 1 ee CEBEPHbIE MPOBUHLIMM 11 BOCTOYHOE
nobepexxbe [peHnaHanm. ..

Ycnosust ApKTVIKIA NMpearonaratoT eCTECTBEHHbIE
uranHecKme NPenSTCTBUS — 0BUME NbAa, SKCTPEMASTBHO
HI3KIME TEMMepaTypbl, OTAAIEHHOCTb W MPOOC/MKUTENBHBIE
nepuodpl TEMHOTBI.

JNepoBas 06¢cTaHOBKA,
6e3yCnoBHO, MOXET
3HAYUTENBHO Pas3nn4aTbCs
KakK MeXXay pasinyHbIMm
parioHamMmu, Tak 1 B Npeaenax
OJHOro panoHa, 1 3aBUCUT
Takke OT BeperoBbIX YCNOBUNA,
ryOUHbI MOPSA 1 PACCTOSAHMUS
0o 6epera. B 3aBucuMmocTu OT
Ce30Ha, caM Nnef Takke byaeT
OT/INYaTbCA — OCEHbKO OH
3amMeps3aeT, 3MMOoW gocTuraeT
CBOEN MaKCHMabHOM
TOJLWWHbI, BECHOW TaeT, a
NIETOM BOJa BOBCE O4YMLLAETCA
OTO NbAa.

B Te mecsubl, korga
dhopmurpyeTcs nen, BeTep
1 MOPCKME TEHEHUS MOTYT
3HAYUTENBHO BMSTH Ha
€ro nepemeLLEeHns 1, Taknum
obpasom, hopmmnpyroTcs
rpsiobl TOPOCOB, TOMLLMHA
KOTOPbIX 3HAYUTENTBHO
Bonblue, HeXeNV TONWMHA MPUBPEXHOro Nbaa.
LONONHUTENBHYIO CMOXHOCTb CO30aET HEOOXOAMMOCTb
3aLLMTbI XPYNKOro B1ON0rM4eCKoro pa3Hoobpasuns
pervoHa. TeXHONOrM4ecKun NPOrpecc CTaHeT

KITFOHYOM K COKpaLLEHMIO, KaKk nioLaan usn4eckoro
BO3LENCTBUS, TaK 1 aTMOCHEPHbIX 1 OpYrnX

BbIOPOCOB 1 LLYMOBOrO 3arpsA3HeHuns. [osTomy B
CMbIC/e pa3BefKku 1 pa3paboTKn MECTOPOXKAEHWN,
APKTUHECKUIM PEMVIOH HEBO3MOXKHO paccmaTtpuBaTth 6e3
OanbHENLLEr0 PasBUTUSA HXEHEPHbIX PELLEHW, a Takom
NPOrpPecc HEBO3MOXKEH 6e3 LLUMPOKOro OTPacieBoro
COTpyOHNYecTBa.

MpopekTop PI'Y nm. IN'ybkmHa AHaTonmm 30M0TyXWH
noa4YepKHy1 HEOOXOANMOCTb MOBbILLIEHNS
NHOOPMNPOBAHHOCTN OBLLIECTBEHHOCTM O
CYLLECTBYHOLLIMX CIOXKHOCTSIX 1 CKasasn O TOM, YTO
“BCE OOMKHBI MOHMMATb, YTO pa3paboTka APKTUKM
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Ceprei BpeauLkuii, BULIE-NPE3NAEHT Mo pas3BeaKe
1 fo6bide komnaHum TNK-BP. ®oTo npegoctaBneHo
komMnaHuen TNK-BP.

Sergei Brezitsky, TNK-BP’s Vice President of
Exploration & Production. Photo courtesy of TNK-BP.

the industry in areas such the Beaufort Sea, the Canadian
arctic islands, northern Canada and the east coast of
Greenland...

The Arctic presents obvious special physical hurdles — lots
of ice, extremely low temperatures, remote locations and
long periods of darkness.

Ice conditions can of course vary considerably between
regions, within regions and depending on coastal
conditions, water depths and distance to shore. The ice
also changes through the seasons: freezing up during the
autumn, attaining its thickest levels in winter, then melting in
spring and creating open water in summer.

During the months when

ice forms, wind and water
currents can cause it to move
considerably and form ice
ridges that can be many times
thicker than ice that is attached
to land. Protecting the region’s
fragile biodiversity poses an
additional technical challenge.
Advances in technology will be
the key to reducing physical
footprints, discharges, air
emissions and marine sound.
So the Arctic region cannot

be approached, in terms of its
exploration and development,
without further advancing
engineering solutions. And
such advances cannot

be done unless there is
widespread industry co-
operation.

Mr Anatoly Zolotukhin, Vice-
Principal at Gubkin State University, stressed the need to
raise general awareness of the challenges and “to make
everybody understand that developing the Arctic region
is not an easy task, and not a task for a single operator,
or even a single country. This is a global challenge of
developing a whole region. Solutions may only be found
in co-operation between the countries, not necessarily
just the Arctic and sub-Arctic ones”.

Co-operation means the passing on of learning from
those with direct experience. Sergey Brezitsky, Vice
President, Exploration & Production at TNK-BP,
commented: “This is one of the major regions with
undeveloped petroleum resources. Some companies
and delegates have relevant experience.” He highlighted
companies such as BP and Shell, “who possess real and
valuable experience, having begun the development of
Mr Brezitsky flagged up developments such as Prudhoe
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— 3a4a4a He U3 NErknx, 1 He MOXET OblTb pPeLleHa OgHON
KOMMaHNen-onepaTopomM, 1 OaXke OAHOW OTAEeNbHO
B3ATOW CTpaHown. 3agada pa3padoTkm Lenoro pernoHa
— 9TO 3adada rnobanbHoro MacwTtaba n ee peLleHne
MO>XHO HaTV TONBbKO MPW COTRYAHNHECTBE HECKObKIX
CTPaH, 1 Jaxxe He TOMbKO TexX, KOTOPbIE PACMOSIOMEHb! B
NPUapKTUYECKNX panoHax”.

CoTpyOgHMHECTBO O3HAYAET Nepedady 3HaHU OT TeX,
KTO MMEET HENOCPEACTBEHHbIN OMbIT PaboTbl B 3TOM
pervioHe. Cepren bpeanukni, NCNOHNTENBHbBIN BULE-
npe3naeHT No HehTecepsmcam komnaHnm THK-BP,
MPOKOMMEHTMpPOBaN: “OTO OAWH N3 OCHOBHbBIX PEMMOHOB
C HepazpaboTaHHbIMK 3anacamm HedhTh. HekoTopble
KOMMaHUW 1 NPeLCTaBUTENN OTPaCU pacrnonararoT
HeobxoanMbIM onbiToM”. OH caenan akueHT Ha
koMnaHusx BP 1 Shell, “koTopble BnagetoT peasibHbIM U
LieHHbIM OMbITOM, MOCKOJIbKY OHW Ha4MHaM pas3paboTKy
Takunx MyeeB y>xe OEeCATKN NeT Hasan”.

o cnoeam rocrnoguHa bpesanukoro, Takme
MECTOPOXAeHWA Kak [panxo-bel B 6accelnHe
CEBEPHOro ckioHa ANSICKM, MOMYT ObiTb MCTOYHMKOM
Takoro OnbITa, 3HaAHWUM W TEXHUHYECKMX PELLEHNI.
“HeBO3MOXKHO HaTV MOAXOA K paspaboTke 3Toro
pervoHa 6e3 yCoBepLLEHCTBOBAHNST TEXHOMOMIN. 3TO
Takke byaeT CrnocobCTBOBAaTb PA3BUTUHO CMEXHBIX
oTpacnei, CBA3aHHbIX C pas3BenKon 1 AobblHern 3anacos
YrNeBoaopoaoB 1 Opyrnx aHeproHocutenen B Poccun’
— cKasas OH.

["locnoamH bepanukmin TakKe NPUBEN HECKOJbKO
NMPUMEPOB NHXXEHEPHBIX PELLEHNIA, KOTOPbIE, MO ero
MHEHWIO, YXKM3HEHHO HEOOXOAMMbI OIS YCMELLHOro
OCBOEHWA 1 pa3paboTkm APKTUKK, Kak Ha MOPE,

Tak 1 Ha cylwe. “[ns Hadana, HaMm Heobxoanma
BbICOKOKa4eCTBEHHAsA cericMopasBeKka, YToObl OLEeHNTb
pecypcbl. Bo BTOPbIX, BypeHne n 3akaH4imBaHne, a
TakKe “MHTeNnneKTyanbHble CKBaXKMHbI”, MOCKOJIbKY,

4YeM MeHbLLIE KONMMYECTBO CKBaXKMH, TeM nydlle. 1 B
3aKJIlo4eHME, NPOM3BOACTBEHHbIE PELLEHNH, NOAr0TOBKA
HeTU 1 cucTeEMa ee TPAHCMOPTUPOBKN, & TakKe
CcpencTBa, HEOOXOAMMbIE ANA OOCTaBKM NpoayKTa
nokynaTtesnto. A Takke oTMeTU Bbl NpaBuUIbHOE
pacnpegeneHne NHBeCTULMIA B NOArOTOBKE U
paspaboTKe PECYPCOB, a TaKXKe CMEXHble 0bacTu,
NMOCKOJIbKY B ByayLLiemM 3To ByaeT onpefensTb bonee
NpaBUbHbIN N 3PMEKTUBHBIV BO3BPAT MHBECTULNIA”.

MNopyepkmBas HEOOXOOMMOCTb COTPYAHMYECTBA, -H
3onoTyxuH 13 PIY nm. IN'ybkmHa Takke OTMETUN BaXKHOCTb
nepegadn TexHonorun. “B HacTosLee Bpems, Poccus
pacronaraeT OrpaHNYeHHbIM KONMHYECTBOM UCTIbITAHHBLIX

1 HAOEXHBIX TEXHOOMIA, KOTOPbIE MOXXHO YBEPEHHO
CMONb30BaTh B YCIOBUSAX APKTUKI, OCOBEHHO B MOpPE.
O4eHb OrpaHn4eHHbIM KOMYECTBOM, T.€. OOHUM
MPOLEHTOM 1K faxe MeHbLUe. Bece paspaboTaHHblie
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Bay in Alaska’s North Slope as an example of where such
experience, ideas and solutions can come from. “There

is no way to approach this region without advancing
engineering solutions. This will ignite the advancement

of associated industries related to petroleum and energy
resources exploration and production in Russia,” he said.

Mr Brezitsky went on to give some examples of engineering
solutions that he believes are vital for successful exploration
and development in the Arctic, both onshore and offshore.
“First, we must have high quality seismic to evaluate

the resources. Second, driling and completion, and

smart wells, because the lower the number of wells the
better. Finally, production solutions, oil preparation and
transportation systems, and the factors needed to deliver
the product to the customer. | would also emphasise the
proper allocation of investments in resource preparation
and development, and related areas, because this is the
way that in the future will ensure more appropriate and
efficient returns.”

Gubkin State University’s Mr Zolotukhin, stressing the

need for co-operation, also highlighted the importance

of technology transfer. “At this time, Russia has a limited
number of tried and tested technologies that may be reliably
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Ha CerodHsILLHMI AeHb pelleHms Bbinv co3aaHbl He
Hamu. Ho Ham He crnefdyeT OTBepraTb Hy>KOW OMbIT, ero
cnepyeT nepeHnmathb. Kak MOXKHO 3T0 caenatb? ToNbko
4Yepes COTPYOHVYECTBO, a He Yepes COonepHUYeCTBO.
KOHKypeHLMst MOXXET NMPUBECTU TONBKO K TOMY,

YTO NMPOUrpatoT BCe, a COTRYAHNYECTBO, HANPOTUB,
npuBedeT K 0bLLen nobede, 1 B MepPBYO O4epedb 45
TOW U3 CTpaH, KOTopasa pacrnonaraeT HabobLUVMM
pecypcamu B ApKTUKe. A 3T0, MeXay NpoyMM, U eCcTb
Poccuna”.

[MoMMMO TPYAHOCTEN, yKa3aHHbIX BbILLE FOCMOAMHOM
Bpeaunukmm, cneumanncTbl MO paseeake 1 AodblHe B
Hed)TerazoBow OTpacnn B LENOM Y>Ke 0603Ha4MN
HECKOJIbKO ApYrX CBS3aHHbIX C paboTon B APKTUKE
CINOXXHbIX 3a0a4, PELLIEHNE KOTOPbIX MOTPEDYET HOBbLIX
TEXHONMOrMYEeCcKMX paspadoTok. HecMOTps Ha NPSIMON
OMbIT PasBeaKy 1 NPON3BOACTBA B apKTUHECKMX
parioHax, NoNy4eHHbI 3a NocneaHe TpW AeCATUNETUS
pa3HbIMK OrepaTtopamMu BO BCEM MUPE, B TEXHOOMM
MO-NPEXHEMY CYLLECTBYIOT 3HAYNTENbHbIE MPOBENbI,
KOTOpPbIE HEOBXOAMMO 3aMnONHUTL A5 TOro, Y4To0b!
06ecneynTb BO3MOXHOCTb OMTMMU3MPOBAHHOM
pa3paboTKN apKTUHECKKX Yr1eBOAOPOA0B.

PestomMmumpyem HEKOTOPBLIE 13 3TUX CIIOXKHBIX 3a4aY:
» [eorpadr4eckoe NnonoXxeHre — yaaneHHOCTb U TEMHOTa
APKTUNYECKMX PANOHOB CO3AAET CIOXKHOCTU, MPSMO

OuwyTMTe nporpecc.

Kpanbl gna oyposbix nnatcgopm

= TeXHOMOrns 1 MHHOBaLUN .
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Liebherr-Werk Nenzing GmbH
P.O. Box 10, A-6710 Nenzing/Austria
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applied in the Arctic environments, especially offshore. Very
limited — maybe 1% or a fraction of a percent. So far most
solutions available were not developed by us. However

we should not turn down that experience but use it. How
can we do it? Only in co-operation, not in competition.
Competition will make everybody lose, while co-operation is
likely to make everybody win, first of all, the country that has
the greatest Arctic oil and gas resources. And by matter of
fact, that is Russia.”

The upstream industry generally has flagged up several
other Arctic technology challenges that will need particular
focus going forward, aside from those highlighted above
by Mr Brezitsky. This is because, despite direct experience
with Arctic oil and gas exploration and production gained
over the past three decades around the world, significant
technology gaps still exist and will have to be bridged in
order to enable optimised developments to proceed.

To summarise some of these challenges:

» Geographic Location — the sheer remoteness and
darkness of the Arctic creates challenges that directly
impact human safety. These include communication
problems due to lack of IT infrastructure and satellite
coverage, emergency response and contingencies,
supply, and working conditions. Logistics are very
challenging, and equipment reliability - such as that of a
drilling rig - is @ major concern.
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BAMSAOLLME Ha 6e30MnacHOCTb Yenoseka. Crofa BXOIAT U
NpoBnemsl CO CBA3bIO B OTCyTCTBUE IT-MHDPacTpyKTypbI
1 30H MOKPbITUS CMYTHUKOB, CKOPOCTb pearnpoBaHns

B YPE3BbIYaNHbIX CUTYaLMsIX, MOCTaBKa MaTeprasion

1 yCrnoBus paboTsl. JTorctnka BecbMa 3aTpygHeHa,

N HAOEXXHOCTb OBOPYAOBAHMSA — TAKOrO Kak BypoBble
YCTaHOBKW — NPeACTaBNSeT OCHOBHYIO 03a604EHHOCTb.

[ 1yBOKOBOAHOCTL — FMyBuHa MOPSA NPeaCTaBNAET
peasbHble CNOXXHOCTU MpK obecneveHnm
6ecnepeborHOro pexxrmMa Noga4mn NoToka Ha
JanbHWe PacCTOSHNS, YHUTbIBas HU3KME TeMnepaTypsbl,
3NEKTPOCHaOXEHME 1 TPebOBaHNS K AaBfeHnto. B
CUNy TOr0, YTO NPUMEHEHNE KOHCTPYKLIMIA Ha OCHOBE
rpaBuUTaLM CTAHOBUTCS CIIULLIKOM A0POrOCTOSLLVIM
B0 BOBCE HEBO3MOXKHBIM Ha rybuHax 6onee 150
METPOB, PELLIEHNS, CMOb3yeMble 415
TPaHCMOPTUPOBKM Ha Beper Cbipbs U3 Bonee
ry6OKOBOAHbBIX CKBEXKWH (KaK, HanpuMmep, Ha
LLITokmaHe), byayT
CBSA3aHbl C
aKcnayaraumen
MPOTSPKEHHBIX
COeONHNTENBHBIX
MarucTpanen, Mo ¢
MPUMEHEHMEM MNaBY4MX
MPON3BOACTBEHHbIX
komrMnekcoB. [naBy4ne
CUCTEMbI OO/MKHDI
paspabaTbiBaTbCs MO
MOSTHOCTBIO NEAOCTONKUMM
1 MOCTOSIHHO OCTaBAaTLCS
Ha MecTe Jobbl4n,

B0 MMETb Pa3bOPHYKD KOHCTPYKLMIO, HTOObI MpW
HeOBXOOMMOCTU N3beraTb HaMbosiee CNoXKHbIE
nefoBble UM ancbeproeble yenosus. [1o cerogHsLLHero
OHS, BONBLUMHCTBO apKTUHECKMX MPOEKTOB CTPOVIUCH
Ha rnybuHax 0o 100 MeTpoB, HanpuMep HedTAHOe
MECTOPOXKAEHME XanbepHNs 1 ra30Bble MECTOPOXOEHNS
Ha ocTpoBe Cenbn Ha ceBepHOM Lenbde KaHagp!. [ns
NPON3BOACTBA XKE Ha rnyduHe cBbille 400 METPOB (kak
B cnydae ¢ LLiITokmaHoMm), noTpebytoTcsa 6onee
Cepbe3Hble N0 NEAOCTONKOCTU KOHCTRYKLINN.

Systems.

KpynHble MECTOPOXAEHNS — YOANIEHHOCTb

APKTUHECKMX PaOHOB He SBNSIETCS MPENSATCTBUEM

ONs pa3paboTKM KPYMHbIX MO Mooy MECTOPOXAEHWIA.
o Mepe Toro, Kak oTpacsb paclumpsaiach 1
3aTparvBana Bce bonee rnybokoBOAHbIE PANOHDI,
paHee y>ke BO3HNKaIM 1 MPOLO/PKaOT BO3HMKATb
MOXOXKNE CMOXXHOCTU, CBA3AHHBIE C YAANIEHHOCTHIO.
Hanpuwmep, Takve npoekTsbl kak ['mpaccon nnm

BoHra, pacnonoXeHHble Ha MobepeXkbe 3anaaHoN
Adpukm, rae ObIN0 CKOOPAMHMPOBAHO CTROUTENBCTBO
nna.By4ero HeTekoMniekca ¢ 3anoxxenvem 40-60
ry60OKOBOAHbBIX CKBEXKWH, [OKa3bIBAIOT AOCTVKMMOCTb
NoCTaBneHHOM 3afaqm. OOHaKo Takas KOoOpAvHaLMA
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» Deep Water — Deep water presents real challenges to

>

66 Facxonbl Ha paboTsl B ApKTUKe
MPEBbICAT 7 MUTINAPA0B
Aonnapos k 2017 rogy, rno gaHHeIM
aHasmTny4eckom komraHmm Infield

Arctic spending will surpass $7 billion
a year by 2017, according to analyst
Infield Systems. 9’

v

flow assurance over long distances at low temperature,
compression requirements, and power. As the use of
gravity base structures becomes very expensive or
non-feasible beyond depths of 150 meters, this means
that in deeper waters (such as Shtokman, for example),
the concepts that will be used will mainly involve long-
distance subsea-to-shore tiebacks, or floating production
systems. Floating systems need to be developed to either
withstand all ice loads, remain permanently on station, or
alternatively to be disconnectable so as to avoid the most
severe ice or iceberg conditions. Up to date, the majority
of arctic projects have been constructed in waters depths
of up to 100 meters, such as the Hibernia ail field and the
Sable Island gas fields offshore northern Canada.
However, greater challenges for ice resistant designs are
anticipated upon installation of offshore production
facilities in 400 meter water depths, as in the case

of Shtokman.

» Large Fields — The
remoteness of the arctic is
not a barrier to developing
large fields. Many of the
challenges

due to the remote location
are similar to those

that have been and are
being encountered with
the industry’s ongoing
expansion of its activities
into the ultra-deepwater
regions of the world. Such
projects off West Africa, for example, on Girassol and
Bonga where the production of 40-60 subsea wells to
an FPSO has been co-ordinated, show this can be done.
However, such co-ordination requires very complex
control systems and operational scenarios. The
inaccessibility of the offshore site requires that systems
and components are designed for high reliability and low
maintenance. Moreover, because such projects tend to
be large multi-billion dollar integrated projects developing
remote fields, it always produces technical and financial
challenges that require going beyond existing solutions
in terms of well sizes, production throughput, system
complexity, export distance, and so on.

Ultra-Long Distance — Since nearby offshore host
facilities do not yet exist in the Arctic, many new offshore
facilities may well need to be tied back to new onshore
infrastructure. Ultra-long distances demand the
production of an efficient power transmission system

to drive multiple compressors over such long distances
without significant losses, and thus require uncommon
power cable design. Again, the Shtokman development
located about 600 km from the shore line is an example
of what is being faced by the industry right now.

www.rogtecmagazine.com
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TPebyeT HaMMYMS O4EHb CIIOXHBIX CUCTEM KOHTPOSIA

1 NNaHMPOBaHMA. HeQOCTYNMHOCTb y4acTKa B yCIOBUSAX
OTKPbITOrO MOPA MPEANofaraeT HaMHMe CUCTEM U
KOMMOHEHTOB, pa3paboTaHHbIX C BbICOKOW CTEMEHBIO
HaOEXXHOCTU U HE TPEOYIOLLIMX CIOXKHOIO TEXHNHECKOO
obcnyxmBaHus. Kpome Toro, MOCKOSIbKY Takume
yaneHHble MECTOPOXOEHNS 3a4aCTYIO ABNAOTCA
KPYMHbIMY MHOFOMUIITTMAPAHBIMA MHTErPUPOBaHHEIM
NPOEKTaMK, BCeraa BOSHUKAIOT TEXHNYECKNE U
(PMHaAHCOBbIE CNOXXHOCTW, TREOYIOLLME PELLIEHWI,
BbIXOASALLMX 38 PaMKU OObI4HBIX CXEM B MaHe
pPa3MepPHOCTI CKBaXKH, 0OBEMOB MPOW3BOACTBA,
CIIOXXHOCTU CUCTEMBI, PACCTOAHUI TPAHCMIOPTUPOBKN U
Tak foanee.

» CBepxaanbHue pacCcTosiHNS — MOCKOJIbKY B
ApPKTVKE BCe €elle He CyLLIECTBYET 6IM3KO
PaCMONOXKEHHbBIX MPUBPEXHBIX HETEMNPOMBICTOBBIX
06'beKTOB, 0S4 MHOIMX HOBbIX MOPCKMX KOMIMNEKCOB
noTpebyeTcs coeanHeHVe C HOBOW 6eperoBo
MHbpacTpykTypor. CBepxganbHue paccTosaHNA
TPEOYIOT co3aaHna 3hHEKTMBHOW CeTH
aMeKTponepenayn, OCHaLLEHHON BOMbLUNM
KOJIMHECTBOM KOMMPECCOPHbBIX CTaHLMM, 6e3
CEePbEe3HbIX MOTEPb MOLLHOCTHU, YTO TpebyeT
HEOObIYHOW KOHCTPYKLMM CUIOBOro Kabend. U
CHOBAa, pacnofioXeHHbIN B 600 kKM OT Beperosom
MHUKM LLITOKMaH nokasblBaeT XOpOoLWi NpUMep TOro,

Get connected

ICON® — onTuManbHble KabenbHble
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» Gas Transportation — unless Gas-to-Liquid or Floating
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Liquefied Natural Gas solutions are employed on a
project, gas and condensate will have to be transported
over long distances and this will normally generate
significant slugging problems as liquid accumulates in low
sections of the pipeline. Gas/liquid separation and
boosting stations can be place at strategic locations to
limit the size of slug arriving at the receiving facility, after
which the liquid is pumped through a separate gathering
line to the shore. Such pumps place another demand on
electric power. Moreover, electric power is also needed
for boosting system of injected chemicals to be delivered
at suitable injection pressure.

Construction & Installation — Since the arctic is a largely
frontier area for oil and gas development, construction
and installation experience is still minimal. Construction is
a major challenge because of the limited weather
windows when ice conditions are favorable. Based on
the location of a project, construction may be able to

be carried out either in winter or summer. The probability
of success, logistics, equipment, cost and schedule are
usually evaluated before the selection of the construction
season. In winter, the ice sheets are stable and almost
stationary, and there is minimal ice movement. In
summer, the open waterways allow the use of floating
vessels for trenching and pipeline installation. More
challenges come from the trenching equipment limitations
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OTaen npomblweHHbIX NpoekToB rpynnbl IEOHWN aBnaetca yyacTHUKOM
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o6cyxaeHua akTyanbHbix Ana Bac Bonpocos.
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Kakune CIIOXXHOCTW BCTAlOT nepef HedhTerasosom
OTpacsiblo cerogHsA.
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TpaHCcnopT1POBKa rada — ecnv Ha NMPOEKTe He

OyOyT MCMONB30BATLCS MEPEroH rasa B XXMUOKOCTb

mbo nnasy4me yctaHoBku CI1, B 3TOM crydae ras

N KOHZgHcaT Heobx0aMMO ByAeT TPaHCMOPTUPOBAaTbL

Ha JanbHWEe PACCTOSHAS, YTO MOXKET BbI3bIBaTb
3HaYMTENBbHbIE CNOXHOCTY C MyfbcaunsiMm Mo Mepe
HaKOMNEHWS XXMOKOCTU B HMXKHUX HaCTaX TpybonpoBoaa.
Ha cTpatermdeckux y4acTkax TpybonpoBoaa MoryT
ObITb YCTaHOBMEHbI MOAMOPHbIE HACOCHbIE CTAHLMN U
CTaHUM cemnapaLmn XXNOKOCTU W rada aN1s orpaHnYeHNs
NPOBOK Ha MPUEMHOM Y311e, MOCHE YEro XXMAKOCTb
OyOeT nepekaqmBaTbCcst Ha beper Yeped OTAebHbI
cBopHbIN TPYBOMPOBOA,. Hacock! ans atmx

Lienen co3naroT A0oMNoNHUTENbHbIE TPeboBaHMS Mo
3NEKTPONOTPEBNEHNIO. KpoMe TOro, aneKTpuyecTBo
Takke NoTpedyeTcs AN AOCTUPKEHMS HEOOXOAMMOro
YPOBHSI J@BNEHNS B CUCTEMAX HarHETEHUS
3aKa4vnBaeMblX PeareHToB.

» CTpOoNTENBHO-MOHTaXXHbIE PabOoThl — MOCKOSBKY
APKTUNHECKUIA PErVIOH BCE ELLIe OCTaeTCs NepefoBbIM
py6e>xoM B HedhTErazoBow OTpacsn, CyLIECTBYHOLLN
OMbIT CTPOUTENBHO-MOHTaXKHbIX PAbOT BCE eLle
HeBennk. CTpoUTENbLCTBO NPedcTaBnseT TPYAHOCTb B
CB$I31 C KPaTKOBPEMEHHOCTHLIO B1aronpusTHbIX
NMoroAHbIX 1 1efoBbIX YCOBUA. B 3aBMCMMOCTM OT
PacnoNIOXXEHNS MPOEKTa, CTPOUTENBCTBO BO3MOXHO
31MOW MM NeTOM. BeposATHOCTb yCMeLIHoro
3aBEPLLEHNS CTPOUTENBCTBA, JIOMUCTUKA, 060PYA0BaHME,
CTOUMOCTb U rpadork paboT 0BbIMHO OLIEHNBaIOTCS
[0 BbIbOpa BpeMeHM rofa s CTPOUTENBbCTBA. 31MON,
NeasHON NOKPOB CTABUAEH U MOYTU HEOBVIKUM. J1eToM
cBoboaHas OTo NbAa Boda AOMYyCKaeT HaBMraumio CyqoB
ONs 3aKNagKy TPpaHLLEen 1 YCTaHOBKM TPYOOMpoOBOAA.
[ononHWTENbHbIE CNOXHOCTN CO3AAK0T OrpaHNYeHNS
TpaHLLUeekonaTeIbHOro 060PYA0BaHVA B acrnekTe
OOMyCTUMOW ryOuHbl BOAB! U FyOUHbI TPAHLLIEW;
LUTOPMbI 1 BypK TakxKe MOMyT BbI3blBaTb 3aAEPXKM 1
nepepbIiBbl B TPAHCMOPTUPOBKE, HTO 3a4acTyro MPUBOOUT
K rMepepacxofam CpeacTs.
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OBHapy>KeHVe yTeqeK 1 PEMOHT TpybonpoBoaa

— 9TO KPUTUHECKUI aCMeKT. YTeukn HehTenposoaa
HeobXx0OMMO OBHapY»KMBaTb ObICTPO, y4MTbIBasA 3aTparbl
Ha OXpaHy OKpY>KaroLLer cpedpl: OOLLIECTBEHHOE M
MHEHWE HE MOTEPMUT HUYErOo MEHBLLIETO, YEM CTPEMIEHNE
K MOSIHOMY OTCYTCTBUKO OMACHBIX BbIOPOCOB. [1osToMy
TpebyeTca fanbHenLee yCOBEPLLEHCTBOBaHNE
TEXHOJIOMI BbICOKO4YBCTBUTENBHOMO 000PYA0BaHUSA
0N OBHaPY>KEHMS yTeHeK, OCOBEHHO B TEX parioHax,
rOoe Mope CKOBaHO NbA0M OOSIbLLYIO YacTb roga.

Takne MopcKMe NedoBble YCNOBUS 3aTPRYOHAOT PEMOHT
TPYOOMPOBOAA MPU yTeYKax, a JIOrNCTUKA Takoro
PEMOHTA €eLLle BONbLLE YCOXKHSAET CUTYaLMIO.
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to water depth and trench depth, as well as from storms
and blizzards that cause delays and interruptions in
transportation, which lead to cost overruns.

» Leak Detection and Pipe Repair — this is a critical aspect.
Leaks in ail pipelines must be detected rapidly due to
their environmental cost, and public opinion will not
tolerate anything less than zero discharge targets.

Thus the further development of advanced and sensitive
sensor technology is hecessary for the detection of leaks,
especially where the sea is frozen over for most of the
year. These sea ice conditions render the execution of
pipeline repairs due to leaks more complicated, and the
logistics for repair more challenging still.

The above list is daunting but not unachievable. The
E&P industry has overcome equally tough challenges
before, and will continue to do so. Much of this will be
done through continual gradual advances in existing
technologies, along with careful combination with
new enabling technologies developed specifically to
overcome the Arctic challenge.

Byposas 6apr«a Kulluk komnaHum Shell, 0gHO 13 HECKOBKMX
APKTUYECKUX CY[0B, CMIOCOBHOE KPYr b Fof paboTaTtb

B CYPOBbIX IeA0BbIX YCnoBusx. POTO MpefoCcTaBneHo
komMnaHven Shell.

Shell’s Kulluk drill barge, one of the few Arctic rigs capable of
year-round operation in severe ice conditions. Photo courtesy
of Shell.

Much will rely upon the sharing of Arctic and sub-Arctic
operational experience gained from projects in Alaska,
Sakhalin and the North Caspian Sea, as well as from
pioneering deepwater remote projects such as Norway’s
Ormen Lange development. This will also need to be
converted into shared standards, as well as solutions,

www.rogtecmagazine.com
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MpuBeAeHHbIe Bbile hakTopbl TRYAHbI, HO, BCE

Xe, paspeLLnMsl. HedTerazosas otpacsb 1 paHee
cTankmBanach CO CMOXXHbIMM 3aaa4amu, KOTopble
YCMELLHO peLlanich 1 ByayT pellatbcs B OyayLLeMm.
MHoroe 13 a1oro 6yaeT OOCTUrHYTO Yepes NOCTENeHHbIE
YCOBEPLLEHCTBOBAHUS CYLLIECTBYIOLLINX TEXHOMOTWIA, a
TakKe 4Yepes OCTOPOXKHOE BHEAPEHME HOBbLIX METOLOB,
pa3paboTaHHbIX CreumanbHO OIS PELIEHVE TPYOHOCTEN,
CBSA3aHHbIX C paboTon B APKTMIKE.

MHoroe ByaeT 3aBMCETb OT Nepeaaqm onbita padboThl

B apKTUYECKMX YCIOBUSIX, MOJSTYYEHHOMO Ha MPOEKTax

Ha Ansicke, Ha CaxanHe 1 Ha ceBepe Kacrnminckoro
MOpS, U MProbpeTaeMoro CeroaHs npu paspadboTke
NepBOMPOXOAHECKNX MTyOOKOBOAHbBIX OTAAIEHHBIX
MPOEKTOB, Taknx kak OpmeH JaHre B Hopeeruu.

37O TakKe HeobxoaAMMO ByaeT caenatb OOLLVIM
CTaHO4aPTOM, PaBHO Kak U PeLLeHsl, OCOBEHHO B 061acTu
©e30MacHOCTY TPya 1 OXpaHbl OKPY>KatoLLEN cpeabl.

Shell — ogHa 13 KoMMaHWIA-ONepaTopPOB, BOT YXKe
HEKOTOPOE BpeMsi paspabaTbiBarOLLMX U MPUMEHSAOLLIMX
Ha NpaKTUKe TEXHOSIOMW, NPeaHa3Ha4eHHble 15
NPEOSONEHNS (PUNHECKMX CITOXKHOCTEN Ha CKOBaHHbIX
NbOamu Bofax. Tak, B 061acT pa3sefnoyHoro ypeHus,

especially in the areas of safety and environmental
protection.

Shell is one operating company that has and is
developing and applying technology to overcome

the physical demands of working in ice-covered
waters. In the area of exploration drilling, for example,
its engineers have helped to develop a drillship that it
says is easier to manoeuvre and more energy-efficient
than traditional drillships. The ‘Noble Bully’ rig design is
25% smaller and 60% lighter than normal drillships, and
has a reinforced ice-class hull. It can drill to a depth of
4,000 metres and can also navigate in shallow water.
Shell has two units that it will use for long-term
contracts around the world, including in deep water
and the Arctic.

The company also owns and operates the Kulluk drill barge,
one of the few Arctic rigs capable of year-round operation
in severe ice conditions. It also redesigned and refurbished
the Frontier Discoverer rig for Arctic service.

The company is also continuously working on the constant
problem of moving sea ice, which can exert enormous loads
on offshore oil and gas structures. “The design of platforms
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nHXxeHepbl Shell cnocobcTBoBanK paspaboTke
OypOoBOro cygHa, no crnoBam KoMnaHum, bonee Nerkoro
B ynpaBneHum n 6onee aHeproda@HeKTUBHOIO, HEXENn
TpaguUMoHHbIe. MnaBy4yas 6ypoBas ycTaHoBka “Noble
Bully” Ha 25% meHbLue 1 Ha 60% nerde 06bl4HbIX CYLOB
N UMEET YCUNEHHbIN KOPMyC NeaoBoro knacca. OHa
MOXET BypuTb Ha rnybuHy 0o 4000 MeTpOoB, a Takxke
crnocobHa K HaBuraLmm Ha MenkoBodbe. [lomumo aToro,
KOMMaHns BnageeT AByMS Cydamu, KOTopble cobMpaeTcs
MCNob30BaTh 415 ONTOCPOYHBIX KOHTPAKTOB BO

BCEM MMpeE, BKIto4as rnyboKOBOAHbIE 1N apKTUHECKNE
MPOEKTHI.

Takke Shell BnageeT 1 ncnonb3yeT OypoByo 6apxxy
Kulluk, ofHYy 13 HEMHOMMX Cpean apKTUHECKUX CyLOB,
CMOCOBHbBIX paboTaTb KPYrOrogMyHO B CYPOBbIX
Nef0BbIX YCNOBUAX. KOMMNaHUS Takxke nepeocHacTuna u
MOAepHun3npoBana bypoBoe cyaHo Frontier Discoverer
0151 paboTbl B yCNOBUAX APKTUKMU.

Kpome 3Toro, KoMnaHmsi MOCTOsIHHO paboTaeT Hafg
peLleHnemM Npobnemsl YBOpK1 MOPCKOro NbAaa,
KOTOPbIN MOXET CO3[aBaTb ONPOMHYIO HArpy3Ky Ha
HehTerasoBble COOPYXeEHUST B Mope. “KOHCTRYKLUMS
nnaTtopm 1 OPYroro NPonN3BOLCTBEHHOIO
obopynoBaHVs, NCNONB3YEMOrO HaMK Ha ANSICKe,

K NpuMepy, paspaboTaHa Ha OCHOBE 3HaHWI O

1e00BbIX YCNOBUSIX, HAKOMEHHbIX 3a 6on1ee Yem 50

JIET OMNbITa B COYETaHWUW C pe3ynbTataMmu BeyLLmX
Hay4HbIX NCCNeaoBaHUA U TRAANLMNOHHBIMU HAYYHbIMA
3HAHUAMK” — 3a9BMAET KOMMaHUA. “OT KOHCTPYKLIMN
TaKXKe yUUTbIBAOT MPOrHO3MPYEMbIE N3MEHEHWS
Ne[oBOM OB6CTAHOBKM, TakMe Kak TUM, ABUKEHNE,
TONWMHA U MOLWHOCTb. OOHUM 13 MPUMEPOB MOXKET
CNY>XUTb NPOeKT Aobbibn HedpTn 1 CINIT CaxanuH-1I Ha
HaneHem Boctoke Poccun, B kKoTopom Shell aenseTcs
napTHEPOM. 3UMOI TeMnepaTypa MOXXET OMyCcKaTbCA A0
MUHYC 45 rpaagycos no Llenbcuto. MNpon3BoacTBEHHbIE
nnatdopmMbl Ha Wenbde ocTtpoBa CaxanmH
YCTaHOBJ/EHbI Ha MTMraHTCKMX BETOHHBIX CBasx CBbllle 20
METPOB B LUMPUHY 1 56 METPOB B BbICOTY. OHWM caenaHbl
LWMPOKNMMN, YTOObI YCTOSATE MPW 3EMIETPSCEHNUSX 1
KPYr bMWY, YTOObI e, CKONMb3WUS BOKPYT HIX.

“Tam, roe rnybuHa Mopst MeHble 30 METPOB,
TPYOOMPOBOA YNOXKEH NOA MOPCKMM AHOM A1 3almThl OT
BblNaxmBaHWs nedsiHbIM1 Topocamu. Cam Tpy6onpoBOA,
yKpernneH AoNONHUTENbHBIM CTallbHbIM MOKPbLITUEM. HalL
onbIT Ha NpoekTe CaxanuH-Il Hay4mn Hac MHoromy 06
N3MEpPEHNM NeOBON Harpy3kn. Mbl UCMOMb3yeM STOT OMbIT
ONS U3YHEHNST HECKOSIbKIX HOBbIX MOAENEN KOHCTRYKLMN
N METOLOB pPaboThbl, MPU3BaHHbLIX COKPaTUTL BE30MAaCHYO
rNyGuHY 3aOXXeHNst TPyOonpoBoOaa, YTO MO3BONT
COKPaTUTb U3AEPXKN 1N YMEHbLLUUTL MOCNEACTBUS
TpaHLenHbIX paboT”.

“[ns obecneveHnss 6e30MacHOro CTPOUTENBLCTBA
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and other production equipment we use in Alaska, for
instance, is based on knowledge of ice conditions gathered
over more than 50 years of experience, coupled with the
results of leading scientific studies and traditional knowledge,”
it says. “These designs also take into account predicted
changes in ice conditions such as type, movement, thickness
and strength. One example is the Sakhalin Il oil and liquefied
natural gas project in Russia’s Far East, in which Shell is

a partner. Temperatures can drop to minus 45 degrees
Centigrade in winter. The production platforms off the coast
of Sakhalin Island stand on giant concrete legs more than 20
metres wide and some 56 metres tall. They are extra thick

to withstand earthquakes and rounded so that ice floes slide
around them.

“Where the sea is less than 30 metres deep the pipelines
are buried under the seabed to provide protection
against ploughing from ice ridges. The pipeline was
reinforced with extra steel. Our experience of Sakhalin Il
has taught us a lot about measuring ice loads. We use
this experience to investigate a number of new design
models and approaches to reduce the safe depth
pipelines must be laid at, saving costs and reducing the
impact of excavation.

“To ensure safe pipeline construction, it is also important
to obtain detailed knowledge about the conditions of
the seabed, such as the depth of the gouges caused by
ice ridges. Shell is testing the use of remote-controlled
robots that can help us do these initial under water

site surveys while reducing environmental impact and
disturbance to marine mammals.”

Environmental impact is of course the biggest single —
and most public — focus that the industry must maintain.
And that, above all else, means having in place extensive
planning for the prevention of oil spills, and the capability
to fully deal with any that do occur.

A Joint Industry Programme (JIP) focused on Arctic Oil
Spill Response Technology is already underway, backed
by the industry’s International Association of Oil & Gas
Producers (OGP). Initially backed by eight member
companies of the OGP, the JIP is concentrating on the
challenges to oil exploration in Arctic and sub-Arctic
regions that are not found in more temperate areas.
According to OGP Technical Director John Campbell,
“The JIP will focus in particular on minimising the risk of
offshore spills amidst sea ice and testing the suitability of
spill response resources where operators will encounter
periods of darkness, extreme cold and the presence of
seaice.”

Overall, he says, the aim will be to improve industry
capability and co-ordination in the area of Arctic oil spill
response. Over an initial 3-year funding period, the JIP
hopes to raise more than US $20 million to carry out

www.rogtecmagazine.com



MockoBckue HedpTerazoBble KOHhepeHUUn
E}I{EFG,EI,HI:IE BCTPE4H HE(.DTFIHHI{DE- M rd30BMKOB

N-G-K

15 Centabpa 2011 HE®TEFA3NEPEPABOTKA
Ob6opynosanune ana nepepaboTkun Hed T M rasa

YeenuueHwe rmy6uHel nepepaboTkM CoiPbA U BBEAEHWE HOBBIX 3KONOrMYECKUK
CTaHAApTOR TPeByloT PEeKOHCTPYKUMM AEWCTBYIOWWX MOWHOCTeln. Ha
koHdepeHuun obcywpaeTcAa npakTMka paboTel € WHAWHUPWHIOBLIMK
KOMMNaHWAMK, 3 TAKXE MOAENH YNPaBNEHNA MHBECTULNOHHBIMK NPOeKTaMK

18 Ourabpa 2011 HED®TEFA3CEPBWUC
Hedprerazosbiii cepeuc B Poccum

TpagMunoHHAA nNNoWaaka ANA BCTpeY pyKoBoawTened recdusvyeckus,
GypoBbIX NPegnpuaTHA, a TAKKe KOMNAHWA, 3aHATHIX PEMOHTOM CKBAMMH.
Moppraunkn B HedopmaneHoW 0BcTaHOBKE 0BCYXKAAIOT aKTyaNbHBIE BONPOCH
CO CBOMMM 33KA34NKAMK - HEPTErasoBLIMN KOMNAHUAMK

8 [lekaGpn 2011 HE®TEFAILWENbL®
O6opygosaHue ana paboTel Ha Wenbde

3akasumkamu eoicTynailotr OAD "lasnpom’, HK "PocHedts”, HK "NTYKOWAN" u pag
MHOCTPaHHbIX KoMNaHwi. Ha kondepeHuwnn "Hedreraswensd” npeacrasnexol
Takwe $upme Hopeeruw, CLIA w Benukobputanuu, umelowme Gonbluoi
NpaKkTUYeCKWid onbiT paboTel Ha HedTerazoBoM Wenbde

15 Mapra 2012 HE®TEFA3CHAB
CHabweHwne B HechTerazoBOM KOMNMNeKce

YuyacTHukn KoHdepeHuww "Hedrerazchab” - pyrkoeoawtenu cnyxb MTO
HedTerasosbix KoMnaHui. CneynanncTbl 06CY AT KOHKYPCH, OpraH3auuio
3aKYNOYHOW OeATENBHOCTK, npvemky obopypnoeaHwA, npouegypsl otbopa
NOCTaBLUKOB, CO3faHne Da3 faHHbIX

22 Man 2012 HE®TErA3CTPOW
CTpowTensCcTBO B HedhTErazoBOM KOMNNEKce

QopMUpoBaHWe LMBWAW3IOBAHHOMO PBIHKA B HedTerazoBom CTPOWTENLCTEE,
npaktMka Bbifopa WHMUHWPWHIOBOW  OpPraHu3auny,  CTPOWTENBHOMD
nogpRaYvka, paclupeHne NCnonbk30BdaHWA OTEYECTBEHHBIX KOMMNaHWR -
OCHOBHbIE Npobnemsl, paccMaTpueaemMble Ha KoHdepeHuwn "HedrerascTpoi”

Tenedonbi: (495) 514-44-68, 514-58-56; pakc: (495) 788-72-79; info@n-g-k.ru

HoBble BCTpeuu - HOBbIe BO3MOXHOCTMU!
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TPYOOMPOBOAA, TakKKE OHYEHb BAXKHO MOJYYUTb NOAPOOHbIE
JaHHbIE O COCTOSIHMM MOPCKOIO iHA, TaKne Kak riybunHa
KaHaB OT fiefsaHbIX TopocoB. Cenvac Shell ncnbirbiBaeT
OVCTaHLIMOHHO yNpaBsieMblX pobOTOB, KOTOPbIE MOMOryT
HaM MPOBOAVTL Takue NoABOAHbIE UCCNENoBaHNY,

YTO MNO3BO/INT COKPATUTb HEFATUBHOE BIUSIHVE HA
OKPY>KatoLLYO CPeLY 1 BMELLATENbCTBO B XXM3Hb MOPCKMX
MIIEKOMUTAOLLNX” .

Bospencterne Ha oKpy>KaroLLyto cpefy, pasdyMeeTcs,
Hanbonee KPynHbIA — 1 Hanbonee MyGaNYHbIN — acnekxT,
KOTOPbIN BCeraa Ao/»keH ObiTb B LEHTPE BHUMaHWSA
oTpac/au. 370, Npexxae BCero, 03Ha4aeT Hanmyme
noapOBHOrO MIaHMPOBaHWS O NPEAOTBPALLEHUS
pasnuea HedTW, 1 NOSIHYKO FOTOBHOCTb CAPaBUTLCH C
NtOBbIM PA3NMBOM, ECIIN TAKOW CIyHYUTCH.

Obuwas otpacnesas nporpamma (OOTMT) Mo TexXHONOrnsaMm
NNKBUOAUNN aBapUIHBIX Pa3NMBOB HEDTN YKE
OpraHn3oBaHa Npu NOAAEPKKE MEXOYHAPOOHON
accoupaunn npoussogutenen Hedtn n rasa (ArHr). B
dokyce BHMMaHus OOIM, nsHavanbHO NO40epPXXaHHON
BOCEMbIO YneHamu AlNHI — cnoxxHOCTK, cBsA3aHHbIE C
pa3BeaKON CyBapKTUHECKMX U apKTUHECKMX HEPTSHbIX
MECTOPOXXAEHNI, HE UMEIOLLIMX aHanoros B 6osee
YMepPEHHbIX LLnpoTax. 1o crnoBam TEXHNYECKOro
anpektopa OOl [xoHa Kemnbenna, “B vactHocTw,

B LeHTpe BHUMaHnsa OOl — MUHMMU3aLUMS PUCKOB
pa3nMBOB HeOTN B MOPe CPEeAV NbAOB 1 NPOBEPKA
COOTBETCTBUSA PECYPCOB AN15 NMUKBUOALINN Taknx aBapuii
B YCNOBUSIX NPOAOSIKUTENBHBLIX MEPUOLOB TEMHOTbI 1
9KCTPEMasIbHOro xonoaa”.

B obuem, uenb nporpammesl — yayYLlnTb FOTOBHOCTb

N KOOPAVHALMIKO yHaCTHNKOB OTPACc/ M B 06nacTu
JIMKBUAALIM aBaPUINHBIX Pa3NMBOB HETU B

ApKTKe, roBopuT r-H Kamnbenn. B nepBble Tpu roga
duHaHcnposanus, OO HapeeTcs NpuBeYb ceblille 20
MWSITIMOHOB [0J11ap0oB ANS OpraHn3aLmn UCCNenoBaHWA
N MEPOMPUSATUAN B CMEXHBIX ODNACTAX, TaKMX KakK:
NCMNONB30BaHME ANCNEPCAHTOB Ha TOMaHOM J1bAY;
MOCNEeQytoLLEee COCTOSIHVE OUCMEPCHOM HEPTU NOJ0
JNbAOM; MOOENMPOBAHME ABVPKEHUST HEPTSAHOIO MATHA BO
Ny 1 B YCNOBUSX HU3KOW BUOMMOCTU; OTCNEXMBAHNE
HeTV B 1 MOAO TbOOM; MEXaHNHECKOE U3BMEYEHNE HeDTI
B YC/IOBUWSAX NIEAAHOMO cana.

Bo3MOXXHO, B 3ak/to4eHre cneqyeT NpuBECTU CnoBa
rocnogmHa 3onoTyxuHa n3 Py um. N'ybkmHa o6
y6exxaeHnn 1 yBepeHun MnMpoBon 06LLECTBEHHOCTU

B TOM, 4YTO OMepaTopbl CMOCOOHbI pa3pabdaTbiBaTb
YrNeBOAOPOAHbIE PECYPChl APKTUKN BE30MaCHbIM U
OTBETCTBEHHbIM 006pa3oM: “OTO 0COBEHHO BaXKHO
cerogHa. Ho v Buepa, n nosasdepa, 1 10 net Hasang
ONa NpoMeccnoHanoB HeddTErazoBom oTpacn aToT
BOMpOC 6bI1 akTyaneH. CerogHs 3To cTano eule
npuopuUTETHEE, YYNUTbIBAs HEAABHIOK KaTacTpody B
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research investigations and related field activities in
areas such as: Dispersant use in broken ice; The
fate of dispersed oil beneath ice; Oil slick trajectory
modelling in ice and in poor visibility conditions;
Tracking oil in and beneath ice; Mechanical recovery
in ice-strewn waters.

Perhaps the last word here should go to Gubkin’s
Mr Zolotukhin, addressing the question of reassuring
and persuading the global community that operators
are able to develop the Arctic’s hydrocarbon
resources in a safe and responsible manner: “This is
especially important today. However, for professionals
in this industry it was essential yesterday, the day
before yesterday, and 10 years ago. Today it has
become an even higher priority in the light of the recent
disaster in Japan and the current events in the Middle
East. We see that the world needs reliable primary
energy supplies for sustainable development. The
Arctic is another unopened energy treasure chest for
the long-term.”

He concluded: “In the long-term, we must care
and think not only about our energy supply but
how to preserve our planet and environment. The
majors talk about minimising the environmental
impact. Anything we do is a negative environmental
impact. This is why solutions must be found that
would minimise the impact, and be more efficient
from a clean energy perspective. In the long-term,
engineering solutions are needed that would be
efficient in a broad meaning of the word. And
speaking about exploration, obviously, it must be
low impact.”

AnoHun 1 Tekylime cobbeitus Ha CpenHem BocToke.
Mbl BUOUM, 4TO ANS YCTONYMBOro pasBuTus, MUp
HY>KOAEeTCS B HaOEXXHbIX PECYPCAaxX SHEePreTU4eCcKoro
cbipbst. CerogHs ApKTUKa — elle OOunH BCE eLle

He OTKPbITbIN CYHAYK C OparoLeHHOCTAMN Ha
OONTOCPOYHYIO NepcnekTuBy”.

“B nepcnektuee, Mbl LOSKHbI QyMaTb HE TONbKO

00 NCTO4HUKAxX QHEepPrmn, HoO © TOM, KakK COXpPaHNTb
OKpY>KatoLLYytO cpeay W BCo Hally nnaHeTy. KpynHble
KOMMaHN roBOPAT O MUHUMUN3au BIINAHNA Ha
aKonoruo. Ho Bce, 4To Mbl Aenaem, okasbliBaeT
HeraTBHOE BNUSHME Ha OKPY>KatoLLLyto cpeny. [loaTomy
HY>XHO NCKaTb Takne peLleHnsA, KOTopble NO3BOJIAT
COKpaTUTb HeraTMBHOE BANSHWE 00 MUHUMYMa 1 ByayT
bonee apHEKTVBHBI C TOUKWN 3PEHNSA YNCTON SHEPTUN.
B monrocpoyHoM nepuone, HeOOXO UMbl UHXKEHEPHbIE
peLleHnst, KoTopble ObInn 6bl 3HEKTUBHBIMI B

60s1ee WMPOKOM CMbICNE CroBa. TO XXe KacaeTca u
pasBeoYHbIX PABOT, UX BAVSIHWE HA SKOMOTMMIO TakXKe
JOMKHO ObITb MUHUMASTBHBIM” — 3aK/TKO4MIT OH.
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