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HenpepbIBHbIV POCT NOTPEOHOCTU MUPOBOM
9KOHOMWKN B 3HEPrOHOCUTENAX 3acTaBnAeT

KpYyrnHble HedpTera3oBble KOMNaHUM NpeanpuHMMaThb
ajeKBaTHble ycunua onA yooBneTBOPeHMA 3TUX
notpebHocTen. Caenas AOCTYNHbIMU OFPOMHbIE
3anachbl, pacnosioXkeHHble Ha apKTU4eCcKoM Lienbde,
HecpbTerasoBana oTpacnb NPOABMHETCA eLle Ha

OAVH war 6nuxe K peanbHOMy obecrneyeHuto
OONrOCPOYHOM 3HEepreTnyeckon 6esonacHoOCTX anA
Bcero mupa. Obnagaa 3Ha4UTENbHBIMU 3anacamm
yrneBoOAopPOA0B, KOTOPbIE MO HEKOTOPbLIM OLEHKaMm
COCTaBMAT 0KONo 25% BCeX Hepa3BedaHHbIX
3anacoB, apKTUYECKMWIA PEMMOH XapakKTepnayeTcA
HanM4MeMm paHee He BCTpeYaBLUMXCA YCNOBUIA paboTbl,
B TOM 4MCIe CYPOBbIX YCIIOBUIA OKPY>KalOLLEN CPeabl,
CTaBAWMX TPyAHble 3a4a4un nepes CTpemMALMMUCA

B 3TOT pernoH KomnaHuAamu. lNpeogoneHne aTmx
TPYOHOCTEN ABNAETCA ANA HUX 3a4advyen HOMep OAVH,
peLleHne KOTOPOWN NOATBEPANT IKOHOMUYECKYHO
Lenecoobpa3HOCTb U TEXHONOMMYECKYH0 BO3MOXHOCTb
peanusaumn NPOEKTOB NO pas3Beake u fobblve
yrneBoaopoaoB B 3TOM pernoHe. OTKpbITble B APKTUKE
3anachbl, Kak NpaBuo, AOBOMbLHO 3HAYUTESbHbI NO
obbemam, 1 TpebyoT MHOrOMUNNapAHbIX MHBECTULMI
ANA peanv3aumm KOMMEKCHbIX NPOEKTOB paspaboTku
rMMraHTCKUX MeCTOPOXAEHUI, PaACMONOXEHHbIX

Ha 3HAYUTENIbHOM yaaneHun oT 06 bEKTOB
WHppacTpyKTypbl. ATO CBUAETENLCTBYET O TOM, YTO
BO3HMKalOLME 34eCb TEXHUYECKUE N (DMHAHCOBbIE
3apa4v ABNATCA BECbMa HEMPOCTLIMU U, 3a4acTyio,
He MMEeIOT NoKa roTOBbIX PeLUeHnn. OTu 3a4aun
BKJIIOYAIOT, Cpean Npo4vero, NPUMEHeHNe cneumarnbHbIX
[00bIBaOLWLMX KOMMIEKCOB C NOABOAHBLIMU YCTbAMM,
obecneyvyeHne TpaHCNOPTUPOBKM 406bI4M HA
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As the world’s thirst for energy continues to
accelerate past available supply, the world’s major

oil companies are responding. By unlocking the vast
reserves of the Arctic Ocean, the industry will come one
step closer to making long-term energy security around
the globe a reality. Estimated by many to contain close
to 25 percent of undiscovered reserves 1, the Arctic
plays host to a variety of novel operating environment
challenges which must first be overcome in order for
the area to be proven as a viable oil exploration and
production region. Arctic discoveries tend to be large,
requiring multi-billion dollar integrated projects to
develop these remote mega-fields. This fact leads to a
technical, as well as financial challenge to go beyond
existing solutions in terms of subsea system complexity,
export distances, and novel floating production
systems. The Russian Arctic challenges are driving new
technologies, as this new frontier for floating production
and subsea technologies will have to push past current
industries standards to accomplish feasible project
developments.

I A Brief History

The Russian Arctic shelf, primarily the Pechora Sea,
is viewed as a promising area for exploring new and
developing existing hydrocarbon fields. The Pechora
Sea is a located off the northwest coast of Russia
and the southeastern part of the Barents Sea. The
sea is blocked by floating ice from November to
June, enhancing the need for efficient exploration
and construction activity. Here, Russia’s national oil
company, Gazprom, is carrying out preparatory work to
launch the development of such developments as the
Shtokman and Prirazlomnoye fields.



EXPLORATION M

3HaYNTENbHbIE PACCTOAHNA, a TakXe HoBenwne
pa3paboTky nnaByyYnx AOObIYHBIX KOMMIEKCOB.
Heob6xoanMoCTb peLleHnA CNoXHbIX 3aaay npu
peanu3auny NPOEKTOB Ha apKTUYECKOM Luenbde
Poccumn cnocobeTByeT pa3paboTke n BHEOPEHUIO
HOBbIX TEXHOMOrMI, B TOM Yucne B o6nacTu nnapy4mx
006bIYHBIX KOMMIEKCOB N NOABOAHbBIX CUCTEM
006bI4K, YTO NO3BONMMUT AOOBUTHCA MakCMManbHON
3(pPEKTMBHOCTN NPU peanu3aumnmn Takmx NPOEKTOB.

B Kpatkaa uctopuyeckan cnpaBka

ApkTn4deckui wenbg Poccnun, rmaBHbiM 06pa3om
panoH [le4yopckoro MopA, paccmMaTpmBaeTcA Kak
BeCbMa NepCneKTUBHbIV B NilaHe pa3BeaKn HOBbIX
N pa3paboTKn y>Ke OTKPbITbIX MECTOPOXAEHNIA
yrneBofopomdoB. [eyopckoe Mope pacrnonoXeHo
y ceBepHoro nobepexxona Poccum K oro-BoCToKy
oT bapeHuesa mopsa. C HOABPA Mo UOHb B MOpe
NpUCyTCTBYET NNaByynii nes, YTo yKasbiBaeT

Ha HeobxoaMMOCTb 3MPEKTUBHOIO NPOBEAEHMA
reonioropasBefoyHbIX U CTPOUTENbHO-MOHTaXHbIX
paboT. IMeHHO 34eCb POCCUMACKUIA ra30BbIl
moHononuct OAO [asnpom BegeT NOArOTOBKY

K Havany paspaboTKun Takux KpynHeunwmx
YrNeBOAOPOAHbBIX MECTOPOXAEHUN, KaK
LLITokmaHoBckoe 1 lNpupasnomHoe.

MpoekT paspaboTkuy LLIToKmaHOBCKOro
ra30KOHAEHCATHOro MECTOPOXAEHNA UMeeT
cTpaTternyeckoe 3HavyeHue ana [asnpoma, NoCKONbKyY
3TO MECTOPOXAEHME AONMKHO CTaTb OCHOBHOM
pecypcHou 6a3ow ana rasoBoro akcnopTa Poccun B
EBpony no nnaHupyemomMy rasonpoBsoay, Nony4mnsLLemMy
HasBaHwue “CeBepHbin M0OTOK” Pa3BeanaHHble 3anachl
LLITOKMaHOBCKOrO MECTOPOXAEHMA OLLEHUBAIOTCA B
3,7 TpunnuoHa Ky6. M rasa u csbiwwe 280 MUNIMOHOB
b6appenen ra3oBoro KoHgeHcarta (B HepTAHOM
akBuBarneHTe). MiaBnekaemble 3anacsl [NpupasnoMmHoro
MECTOpPOXAEeHMA oueHmBatoTcA B 418 MUNNIMOHOB
bappenen HepTAHOIro aKBMBAsIEHTA.

B BapeHueBoM Mope, panoHbl KOTOPOro NpuHaanexar
Hopseruu n Poccun, yxe peanvsoBaH nepsbiv

aTan npoekTa pa3paboTKn MecTOPOXAEHMA

CHoBuT (Snghvit). OTkpbiToe B BapeHueBom mMope

K ceBepy oT MonApHOro Kpyra, MecTopoXxaeHue
CHOBUT cTano NpumMepom ycnewHon peanmsaunm
KPYMHOro U BeCbMa TEXHUYECKUN CITOXHOrO NpoeKTa.
3anacbl 3TOro MECTOPOXAEHUA OLEHNBAIOTCA B

2,44 TpunnuoHa Ky6. M npupoaHoro rasa. B xoge
peanusauumn NnepBoro atana pas3paboTku 6bin
NMOCTPOEH NEPBLIN NPON3BOACTBEHHbIA 06BEKT
3KCMOPTHOW MHAPPACTPYKTYpPbl ANA TPaHCNOPTUPOBKMU
CIIr B Hopeeruto 1 gap. cTpaHbl EBponbl ¢ NogBOAHbIX
O06bIYHBIX KOMMNEKCOB Ha rnybuHe mopA 350 M,
COEAMHAIOLMXCA C TPyBONpoBOAOM, NO KOTOPOMY

ras c MeCTOpOXAeHna nogaeTcA Ha 6eperoson
komnnekc CII, pacnonoxeHHbIn npumepHo B 100

KM. TakXe CTOMT OTMETUTb OTCYTCTBUE B NPOEKTE
CHOBUT pacnonioXXeHHbIX Ha NMOBEPXHOCTU OO BHEKTOB.

The Shtokman gas and condensate field project is

of strategic significance for Gazprom as the field

will be the resource base for Russian gas exports to
Europe via the planned Nord Stream gas pipeline.
Shtokman’s explored reserves are valued at 3.7 tcm
of gas and more than 280 mmboe of gas condensate.
Prirazlomnoye’s recoverable reserves make up

418 mmboe.

The Barents Sea, shared by Norway and Russia,

has seen the development of the initial phase of its
first discovery, Snghvit. Found in the Barents Sea
north of the Arctic Circle, Snghvit is a major technical
achievement. The field has reserves of about 2.44
tcm of natural gas. Phase one produced the first
export facility for LNG in both Norway and Europe via
a subsea production system in water depths of 350m
connecting with a pipeline which carries gas from the
field roughly 100 miles to an onshore LNG plant. Also
of note is Snehvit’s lack of a surface installation. This
gives the field an added measure of protection from the
dangers of the Barents Sea.

The key to unlocking the potentially large reserves of
the Arctic in the future will initially lie in the ability to
develop and apply suitable technologies to overcome
the area’s harsh operating conditions. A brief
understanding of the region’s history helps illustrate the
importance of new technology in the region.

The arctic offshore region is home to massive ice
formations with the potential to inflict significant
damage to any vessel attempting to navigate through
the region, let alone to a fixed or floating production
platform. In 1969, an ExxonMobil sponsored journey
was carried out by the S. S. Manhattan to prove the
feasibility of sail through the Northwest Passage. This
was a monumental first step as it proved that successful
navigation was a reality. Along with the successful
completion of her voyage, the S.S. Manhattan collected
a litany of data that is still being used to help analyze
the arctic region.

With the industry’s current level of knowledge
surrounding arctic-enabling technologies, along with the
access being offered by extended periods of ice-free
days, oil companies are now able to utilize a longer
season of exploration as they strive to develop one of
the world’s potentially largest oil and gas producing
regions.

B Challenges of Arctic Facilities

Perhaps the most critical item in an arctic development
is the host facility. Any floating production platform
located in the region will have to accommodate a

wide variety of possible dangers not seen before.
Fortunately, there are a number of novel technologies

in development which, given their successful adaptation
to the arctic, will serve as enabling technologies for
surface production facilities.
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310 obecnevnBaeT AOMNOMHUTENbHbBIN (haKTop
6e30nacHOCTU NpuW 3KCnlyaTaumm MeECTOPOXAEHNA B
ycnosuAax bapeHuesa mopA.

KJ‘IIO'-IOM, OTKpbIBalOWMM OOCTYN K 3HA4YUTEJIbHbIM MO
06beMy MOTEHUMANbHbIM 3anacam B APKTUYECKOM
pervoHe, nepBoHavyanbHO CTaHET BO3MOXHOCTb
pa3paboTKM 1 NPUMEHEHNA COOTBETCTBYHOLLMX
TEXHOMOrmin, 06ecnevYmBaloLLMX peLleHNEe TEXHNHECKN
CNOXHbIX 3a4a4 Npy peanusaummn NPoeKTa B CypoBbIX
YCNOBUAX OKpy>katoLen cpeapl. 3HaHWe OCHOBHbIX
(hakTOB pas3BMTUA pernoHa cnocobCTByeT fydlemy
MOHVMaHUIO BaXKHOCTMN UCMOMNb30BaHNA HOBbIX
TEXHOMOrM NPV peannsaumnm 34eCb KPYnHbIX NPOEKTOB.

Mopckasa apkTnyeckan akBaTopua ABNAETCA

MECTOM MHTEHCMBHOIO (hOpMMpOBaHNA NefoBOro
NOKpOBa, NOTEeHUManbHo cnocobHoro co3aartb
cepbesHble Npobnembl NOO60MY CyaHY, NbiTaloWwemyca
nepeaBuraTbCA B AJaHHOM PErMoHe, He roBopA

y>Xe 0 MOTEeHUMaNbHO BO3MOXHOM MOBpeXAeHNn
CTauMOHapPHbIX UX MNaByyYnx AOObIBAOLMX
nnardgopm. B 1969 r. kKomnaHmMA OKCOH CnoHcMpoBana
nytewecTBue C.C. MaHxaTTaHa (S. S. Manhattan),
LeNblo KOTOPOro 6b110 NOATBEPXXAEHNE BO3MOXHOCTH
MOPCKOW HaBUraumm 4yepes ceBepo-3anagHyo

YacTb CEBEPHbIX MOpen. ATO NyTelecTBue crasno
nepBbIM MOHYMEHTASIbHbIM LLIAroM, AOKa3asBLUUM
BO3MOXHOCTb YCMELIHON MOPCKOW HaBuraumm B

3TOM parioHe. C.C. MaHX3TT3H HE TONMbKO YCMeLwHo
3aBepLumna cBoe nyTelecTsume, HO 1 cobpana
3HaYMTENbHOE KOMMYECTBO AaHHbIX, KOTOpblE A0 CUX
Nnop MCMomnb3ylTCcA ANA U3YYeHWA U aHann3a ycrnoBun
APKTUYECKOro pernoHa.

Mpu HbIHELWIHEM YPOBHE pa3BMTUA TEXHONOMA ANnA
paboTbl B apKTUYECKUX paioHax 1 NOABUBLLENCA
BO3MOXXHOCTM Horee NpoaormKUTENbHOro BeaeHna paboT
B 6e3n1en0BbI Nepron, HedTera3oBble KOMMaHUN UMEKOT
Tenepb BO3MOXHOCTb 6boriee AnvMTenbHON CE30HHON
reonoropassekn B O4HOM 13 CaMbIX NMepCNeKTUBHbIX B
nnaHe HepTerasaoHOCHOCTM PErMOHOB MUpa.

Mpo6nembl, BOSHUKAIOWME NPY CO3AAHUN

NpoN3BOACTBEHHbIX 06LEKTOB ANA APKTUKK
BepOFITHO, camMoW OTBETCTBEHHOW YacTbio npoeKTa
pa3paboTKn MeCcTopoXAeHUA B APDKTUYECKOM
pervoHe ABnAeTcA AO6bIYHON Komnnekce. [AnAa nobon
nnasy4en Jobbl4HOM NNaTOpMbl, PaCnONOXKEHHON
B 3TOM pernoHe, cyuecrtBeyeT 60nbLoe YUCO caMbIX
pasHo0bpasHbIX onacHbIX hakToOpoB, C KOTOPbIMU
He NPUXOAMOChb CTankuBaTbCcA Npu paboTe B
Opyrux permoHax mupa. K cyacTbto, CyLlecTByoT
Tak>Xe HOBble TeXHON10rnmn, KoTopble, npn ycioBun
nx yCI'IeLIJHOI7I ajgantTauum K apKTu4eCKUmM yCcnoBuAam,
CMOCO6CTBYIOT YCNELWHOMY peLleHNIo pasnnyHbIX
I'IpOGJ'IeMHblx BOMPOCOB Npu co3aaHnn n akcnjiyataumm
HaaBOAHbIX ,U,Oﬁbl‘-IHbIX KOMMJ1IEKCOB.

[MpMeHeHne TEXHOMOrMM NefOCTONKOCTM 1
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The mechanism of ice-strength and ice-breaking
technology utilizing floating vessels, as well as the
management of ice-ridges is essential. Production
systems in shallow water arctic conditions have
topsides supported by a massive concrete pedestal
called the Gravity Base Structure (GBS). The GBS,
which sits on the ocean floor, up to approximately 100
meters water depth and has oil storage capacity. Large
Storage capacity is a requirement for all arctic fields
due to limited infrastructure and offloading capabilities.
The GBS is specially designed to withstand the
impact of sea ice and icebergs to allow for year-round
production.

As water depths exceed 100 meters, conventional
deepwater floating solutions - FPSO’s, semi-
submersibles, spars and TLP’s - can be outfitted for
use in the arctic with a more robust mooring system,
the addition of cones at the legs for ice breaking, and
with disconnect-ability to avoid severe ice or iceberg
situations. For example, an FPSO, designed by Corall,
is ideal for operation in the Barents Sea in water depths
of 1,300 ft (400 m). The turret ship is designed for
production of gas and gas condensate from subsea
manifolds in icy seas. The FPSO hull is equipped with
water jet pumps to provide for ice crashing functions.
The ice-breaking shape of the hull, in combination with
a revolving turret, help avoid ice field pressures on

the hull.

An additional challenge to deepwater arctic conditions
is interaction between the floating facility and its risers
and moorings. While Spars are currently the preferred
solution, in terms of minimizing riser motions, an
additional solution to this challenge is Moss Maritime’s
Octabuoy concept. This concept is a deep draft
semi-submersible hybrid with numerous new design
concepts that serve to reduce pitch and roll motions to
a level that allows very little motion between the facility
and the risers. This is of utmost importance as it allows
for a better fatigue life in the risers, which is of critical
importance on any field development. Deepwater
Structures has additionally designed a honeycomb
shaped FPSO and FSO, which both serving to reduce
pitch and roll motions. Additionally the hulls of these
structures are designed for ice breaking and arctic
conditions. These structures are viable options for

both the Sakhalin 5 and Shtokman field developments.
The interaction and movement from surface-level host
facilities to subsea infrastructure is a key component in
project design, and in the unfamiliar waters offshore the
arctic, there are a host of concerns facing the subsea
portion of a field development.

Of course, another possible model for future arctic field
developments could mirror that of StatoilHydro’s Ormen
Lange field in the North Sea. While Ormen Lange is
not in the arctic region, its novel design of a very long
subsea tie-back to the shore — Ormen Lange is 250
kilometers from shore 2 - could serve as an enabling
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BCKPbITUA Ne40BOro NoKpoBa Nnpu aKcniyaTaumm
nnaBy4Mx Cy4oB, a Takxe 60pbbbl ¢ TOpocamu
ABMAETCA OQHOW N3 OCHOBHbIX 3aaa4. [106bl4HbIE
KOMIMJIEKCbI B MEMKOBOAHOW YacTW apKTUYECKOro
wenbca obopyaoBaHbl BEPXHUMMU CTPOEHMAMMU,
YCTaHOBJIEHHbIMW Ha MaccuBHoe 6eTOHHOE OCHOBaHWe,
HocAwee Ha3BaHne OCHOBaHW rpaBUTaLNOHHOMO
Tna (Ol'T). OI'T onupatoTcA Ha MOPCKOE AHO 1
ycTaHaBnMBaroTCcA 06bIYHO B parioHax ¢ rnybnHom
mopA Ao 100 M. O6bIYHO OHM 06opyayTCA
HedpTexpaHunuwamu. Hannume HepTexpaHunuwia
60/bLION BMECTUMOCTU ABNAETCA HEOOXOAMMOCTBIO
npu paboTe Ha MbbIX apPKTUYECKNX MECTOPOX AEHNAX
B CBA3M C OrpaHU4eHHON UH(PPaCTPYKTYypOn

N OrpaHMYeHHbIMWU BO3MOXHOCTAMM OTIPY3KHM
npopykumn. CneunansHaa KoHcTpyKuuAa O T
Nno3BONIAET UM Bblaep>XnBaTb Jle4oBble HAarpy3ku, a
Tak>e yoapHyto Harpysky oT ancbepros, obecneymnsan
BO3MOXHOCTb KPYrnoroan4yHon fo6bi4n.

B pavioHax ¢ rny6uHoin mopa cBbiwe 100 m B
apKTUYECKNX permoHax MoryT 6biTb UCNOMb30BaHbI
CTaHAapTHblEe OTpacneBble TEXHUYECKNE peLleHuA,
Takue, Kak nnasyyanA cuctema ana gobblum, xpaHeHna
n oTrpy3ku (MCAOXO), nonynorpy>Hbie nnatgopmbl,
MOpCKue HedpTexpaHunuwa ¢ 6ecnpuyanbHbIM
HaNMBOM WM MOPCKWUE OCHOBAHWUA C HATAXHbIMU
onopamu, obecnednsatoime 6onee HageXXHyH
cCucTemy npundanmeaHuA, oNoONHUTEeNbHOEe KONMM4eCcTBO
KOHYCOB Ha onopax Ana 6onee appeKTMBHON 3almnThI
OT NbAVH, a TaKXe C BO3MOXHOCTbIO OTCOeAUHEHMA
OT yAep>XMBatoLWMX AKOPEN B CUTyaumAx, Koraa
CnoxHaA neposan unm ancbeprosaA ob6cTaHOBKA
MOXET MPUBECTU K MOBPEXAEHMNIO TAKOro 06bekTa.
Hanpumep, cnpoekTtuposaHHana LIKB Kopann nnaesyyan
MCOXO aBnAeTcA naeanoHow ana paboTbl B YCOBUAX
BapeHueBa mopa Ha rmybuHax go 1300 cdyTos (400

M). CyaHO TyppenbHOro Tuna npegHasHayeHo anA
[06bl4M rasa v ra3oBoro KoHAeHcaTa ¢ No4BOAHbLIMM
MaHuonbAamMn B yCNOBUAX HANNYMA NTEAOBOTO
nokpbiTMA. Kopnyc NCOXO obopyaoBaH CTPyMHbLIMA
BOAAHBIMU HAacocamu, NpegHasHayvYeHHbIMY AnA
pasbuBaHuA nbaa. fllegokonbHaA hopma Kopnyca,

B COMETaHuM C BpallaloLwenca Typenbto, No3BonAeT
npenoTBpaTUTbL AaBfieHWe CNOLWHOro 1e40BOro
MOKpOBa Ha Kopmnyc.

Ewwe ogHom cnoxHoun 3agaven npu paboTte Ha
rny6oKoBoAbE B apKTUYECKUX YCNOBUAX ABNAETCA
obecnedeHne HAAEXXHOro B3aMMOoLeNnCcTBMA Mexay
nnaByyYnM He(PTENPOMBICIOBbIM OO BEKTOM U
pan3epomM nnm npudanbHbiMM YCTPOUCTBaMN.

B TO BpemAa Kak MOpckue HedhTexpaHunuma ¢
6ecnpuyanbHbIM HaNMMBOM ABMAIOTCA CEro4HA
NPeanoYTUTENbHBIM TEXHUYECKUM PELUEHNEM, C
TOYKU 3PEHUA CHUXXEHUA [0 MUHUMYMa NOABMXKHOCTHU
pansepa, Apyrum ahpeKTUBHLIM peLleHnem 3Ton
3apa4n ABNAETCA peann3oBaHHaA KoMmnaHmen Moss
Maritime koHuenuna 6yposon nnatcgopmel Octabuoy.
HaHHaA nnatdgopma npeacraenaeT cobomn rnbpugHoe
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technology in the arctic as it would remove the need
for a floating host facility, and the subsequent potential
for damage and / or loss of production. Also, the total
investment in Ormen Lange, valued at approximately
US$10 billion 2, could serve as a good template for the
large-scale investments that will be necessary as arctic
developments become a reality

I SURF Challenges in the Arctic

During any offshore field development, the SURF —
Subsea, Umbilicals, Risers and Flowlines - portion of a
project is of critical importance. The ability to coordinate
a field’s numerous subsea components in an optimally
producing manner is a tall task in any part of the world.
Coupled with the dangers of operating in the formidable
waters of the arctic, developments in the area face a
new level of challenges to be conquered.

As with any new frontier area of exploration, there will
most certainly be many new challenges associated with
subsea arctic wells. Whether it’s the need for advanced
insulation materials on subsea equipment, or the need to
protect the equipment from the environment, numerous
opportunities exist for the industry to once again develop
novel technological solutions. One such solution sure to
find an application in arctic field developments is subsea
processing. Given the recent advances that have been
made in subsea processing technology, the ability to boost
a reservoir’s performance could have great implications
on arctic subsea developments by allowing for better oil
recovery. The successful installation of the world’s first
subsea separation module was recently achieved on
StatoilHydro’s Tordis field in the North Sea. The Tordis
system was supplied by industry technology leader FMC
Technologies, and is estimated to increase the field’s
recovery factor from 49% to 55% 3. With the large size

of initial investment that is sure to be needed on arctic
developments, the ability to generate a better oil recovery
rate will be key to proving the viability of arctic projects.

Away from the well itself, the flowlines, risers and
umbilicals all bring a unique set of challenges. The
umbilical is a critical component, serving as the lifeline
between host facility and subsea infrastructure. Like
the increased importance given to the host facility’s
mooring lines, the umbilical lines will almost certainly
require an added measure of protection, as well as
insulation in the harsh waters of the arctic.

Similar to the umbilicals, the flowline infrastructure will
play a key role in the ability to sanction an offshore
arctic project. Arctic flowlines face many challenges
posed by a variety of potential threats, not the least

of which is ice gouging. Ice gouging occurs when

the lower portion of a moving ice mass comes into
contact with, or gouges, the pipeline. Currently, the
best practice solution for mitigating the affects of ice
gouging on subsea arctic pipelines is to bury, or trench,
the pipeline to a depth suitable to avoid damage. While
the potential for upheaval buckling still exists, the
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Outokumpu — mexxayHapoAHas KoMaHus o npou3BoAcTey
TPY6HBIX U3AeNni N3 HepXkaBetoLyen ctanu. Halwa uenb

— cTarb 6e3yCI0BHbIM NIMAEPOM B TEXHOOMN HEPXKABEIOLLNX
cranei. Mbl cTpeMUMCA K 3TOV Liesin, MOCTOAHHO MOBbILLasA
Ka4yecTBO HalLes MpoayKUM1. 3aKasumnkn B CambIX pasHbIX
0TPac/IAaX 1 B Pas/iNyHbIX PErMoHax MyUpa UCMOMb3YIOT HaLLy
MPOAYKLMIO, TEXHOMOrMM 1 yeryrv. Mbl moMoraem HaLumm
3akasquKam rMoBbICUTb 3GhhEKTUBHOCTb MX paboTsl. KomnaHna
Outokumpu n3roTaBmBaeT 1 MPOAaeT CBapHbIe TPYOHbIE
U3[ENNA N COBANHUTESIbHYIO aPMAaTYPY U3 HEepXKaBeroLLel CTasm.

CNPC pana cneuudmkauum.
Outokumpu nocrtaBuna
COOTBETCTBYIOLWME UM TPYObI.

CBapHble BbICOKOMPOYHbIe TPYbbl U3 HEPXXaBEtOLLEN CTanm Bblnn
MCronb30BaHb! NPY CTPOUTENBCTBE ra3oMpoBOAA AfIMHON CBbILLE
4000 KM ¢ MecTopoXAeHnA Tapum Ha cesepo-3anaae Kutaa fo 6onee
ryCTOHACENEHHbIX BOCTOHHBIX PAiOHOB CTpaHbI.

PykoBoavBLLIaA NPOEKTOM CTPOWUTESNBCTBA ra3onpoBoaa Kutaickan
HaLwoHanbHaA HedoTAHaA kopriopauma (CNPC) BecsMa cKpymnyresHo
oT6Mpasia NoCTaBLLMKOB U NPeabABNANA BbICOKME TPeBOBaHUA K Ka4ecTsy
1 HaZIeXXHOCTW MaTepuranos. Mocre TLaTenbHOro UsyHeHnA NpoayKLn
MocTaBLLMKa W MPOBEAEHHbIX UCrbitaHui uspenuin, CNPC saknioumna
koHTpakT ¢ Outokumpu Stainless Tubular Products Ha noctaeky cabilue 2500
TOHH ABYXCIOMHbIX TPY6 U3 HepkasetoLLei cTarm (2205) AiA KOHEYHOro
yyacTka Tpy6onpoBoaa C ra3oBoro MECTOPOXAeHMA Kena-2.

BaxkHbiMu chakTopamm anis CNPC 6binv ka4ecTso TPy U CPOKM MOCTaBKW.

Outokumpu gokazana, 4To CMOXET YOOoBETBOPUTL 06ouM TpeboBaHuAM.
Hall 3aKa34mK ocTarcA A0BOsIeH!

www.outokumpu.com

TpybHbIe n3penna ns HepxxasetoLen ctanm komnadnm Outokumpu

Tel: +46 226 810 00




B PA3BEOKA

OCHOBaHue NoNynorpy>KHOro Tmna ¢ 60sbLWon

0CaKON CO MHOXECTBOM HOBbIX KOHCTPYKTUBHbIX
0CO6EHHOCTEN, 0H6ecnevmnBaloOLMX CHUXXKEHNE AnanasoH
a ABWKEHWA MO TaHraxy v BpawaTensHoe ABMXKEHne
A [0 YPOBHA, NO3BONAOLWEro 4o0buTbCcA Hanbonee
MUHUMasIbHOrO NepemeLLeHna nnaesy4yero obbekTa
OTHOCUTESIBHO pan3epa. ATO UMEET YpPe3BbIHaNHO
6onbLIOe 3Ha4YeHne, NOCKONbKy obecnevnsaeT

6onee gnuTenbHbIN Nepuog HapaboTKu pansepa

Ha 0TKa3 B pe3yJfibTaTe yCTa/loCTHOrO U3HoOCca, YTo
ABNAETCA BECbMa BaXHbIM Npu paspaboTke noboro
MecTopoXAeHWA. [nA rmyboKOBOAHbLIX KOHCTPYKLWM
6b1nm TaKkke paspaboTtanbl NCOXO n nnaeyyee
HedpTeHannBHoe xpaHunuwe (MHX), nmetowme dopmy
NYenMHOMN COTbl, ANA AONOAHUTENIBHOIO CHUXEHMUA
AnanasoHa ABVXXEHUA MO TaHraxy v BpawaTesnibHoro
ABxeHuA. Kpome Toro, kopryca 3TUX KOHCTPYKLMM
CMpOEeKTMpoBaHbl ANA NefoCTONKOCTU 1 paboThl B
apPKTUYECKUX YCINOBUAX. DTN KOHCTPYKLUKN ABNAOTCA
athbheKkTMBHbIM BapMaHTOM Kak anAa npoekTta CaxanuH-
5, Tak n pnA LLITOKMaHOBCKOro MECTOPOXAEHNA.
B3anmHoe BO34ENCTBNE U ABUXKEHME KOHCTPYKUNIA Ha
NOBEPXHOCTN OTHOCUTENBbHO NOABOAHBIX KOHCTPYKLNIA
ABNAETCA KITHOYEBbIM 3JIEMEHTOM NPOEKTUPOBAHMA, U
B HE3HAKOMbIX MOPCKUX apPKTUYECKUX YCIIOBUAX TaKXKe
BO3HMKaeT HEOBXOANMOCTb peLleHnA 3Ton NpobnemMbl
B3aMMOB/IMAHMA BEPXHWUX CTPOEHWUI U NOABOAHBIX
KOHCTPYKUMIA NpY NepemMeLLeHn Apyr OTHOCUTENBHO
Aapyra.

HecoMHeHHO, Apyro BO3MOXHON MOAENbIO AA
6yoyLmMx NPOEKTOB pa3paboTKu apKTUYECKNX
MOPCKUX MECTOPOXAEHUI MOXET CTaTb TEXHUYECKOE
pelleHne, peannu3oBaHHoe komnaHnen Ctatonninapo
Ha mecTopoxaeHun OmeH JlanHax (Ormen

Lange) B CeBepHOM Mope. XOTA MECTOPOXAEHNE
OwmeH J1aHaX pacnonoXeHO He B apKTUYECKOM
pernoHe, NCNoNb30BaHHOE Npu ero paspaboTke
nepeaoBoe TEXHUYECKOE peLleHne ¢ No4BOAHbIMM
Tpybonposoaom 6onblion anuHbl 4o 6epera (OmeH
Jlavinaxx pacnonoxeHo B 250 KM OoT 6epera) moxeT
cTaTb TOW cCaMOW TEXHONOIMEN, NO3BONAOLLEN
pewartb nogobHble Npobnembl Npu pabote B APKTUKeE,
MOCKOJbKY MO3BONAET usbexxaTb HeobxoANMOCTH

B MCMNONb30BaHUM MNaBy4nX KOHCTPYKLUWUA U,

Kak cneacTBue, UCKITHUYUTb BO3MOXHOCTb UX
noBpeXaeHna n notepu Aobblun. Takxe, obwmi
06BeM UHBECTULMIN B MecTopoxkaeHne OmeH JIanHax,
oueHMBaeMbI npumMepHo B $10 Munnnapnos, MoxeT
CNY>XUTb XOPOLUEN OTNPaBHOW TOYKOW AnA 6onee
MacLTabHbIX NHBECTULMOHHBIX MPOEKTOB, KOTOPLIE
noTpebyoTcA Npu Havyane paboTbl B apKTUYECKMX
pernoHax.

Mpo6nemobl, cBA3AHHDLIE C UCNONb30BAHNEM
NoABO/HbIX WNAHroKa6enen, pait3epos U c60PHLIX
noABOAHLIX TPY6ONPOBOOB
OpaHOM N3 BaXKHENWNX YacTen npoeKTa paspaboTku
n6b0oro MOPCKOro MECTOPOXAEHNA ABMAETCA
M3roToBJieHMe, MOHTa>XX 1 akcnayataumAa nogBoAHbIX
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industry’s development of new, more efficient trenching
technology will most certainly help to maintain the
integrity of arctic flowlines.

Another cause for concern for arctic flowlines is flow
assurance. Flow assurance is a crucial part of any
project — with direct impacts on Capex costs, as well
as field layout — and will certainly be a critical path
item for the development of arctic fields. Currently a
number of new technologies are being researched
and developed to help facilitate a more reliable flow
assurance scenario. The development of new insulation
materials with greater thermal properties will help the
arctic develop into a more viable offshore production
region. It remains to be seen which technologies will
find a home in the arctic region, but the development
and introduction of these technologies may play a key
role in the development of arctic projects.

Along with the need to guarantee successful transport
of production, arctic flowlines will need to help preserve
the surrounding environment. The arctic region plays
host to a diversified ecological system. As offshore
projects become a reality, oil companies will certainly
strive, as in the other producing regions of the world,
to exploit fields with a very minimal impact to the
surrounding environment. The successful application
of pioneering, arctic-focused technologies will be a key
component in ensuring the preservation of the Arctic’s
offshore region.

Also of importance when considering arctic flowlines
is the need for suitable installation vessels. While the
amount of “sea ice” is generally declining, any vessel
hoping to perform in the arctic will need to have an
ice-classed hull capable of reliably working in such a
hazardous environment.

While there are numerous challenges that must be

met, the offshore arctic region is considered by many

to be the next frontier in the E&P industry. The ability

to implement new technologies will play a vital role

in unlocking the vast potential of the arctic. Another
critical need facing the industry is the lack of personnel
experienced in arctic development. Given the great
need for technology in the region, the transfer of
knowledge will be crucial to successfully developing this
new frontier. The area’s vast potential coupled with the
industry’s desire to develop and apply new technologies
will almost certainly equate to the arctic region’s future
as a home for field development projects.

Quest Offshore is a leading source for strategic
deepwater market intelligence. With offices around the
world, Quest’s Deepwater Development Database is
the best source for market data and insight. In addition
to its unrivaled global projects database, Quest
Offshore is a leading provider of consultancy for the
offshore E&P industry. For more information, visit www.
QuestOffshore.com.



EXPLORATION M

wnaHrokabenen, pan3epoB 1 COOPHLIX MOABOAHbLIX
TpybonpoBodoB. KoopauHauna B3anMoO4eNCTBNA
MHOIOYUCEHHBIX MOABOAHBIX 3NIEMEHTOB
WHGPaCTPYKTYPbl MOPCKOIO MECTOPOXXAEHNA AnA
obecneyeHna oNnTUManbHOro pexxuma aobblum ABNAETCA
HenpocTou 3ajaden npu pabote N6OM pernoHe mupa.
YunTtbiBaa hakTopbl pucka npu paboTte B TaAWMX
pasnunyHble ONacHOCTU apKTUYECKNX BOAAX, Nepes,
KOMMNaHUAMW, peanmayowmMMn NPOEKTbI HA apKTUYECKOM
wenbge, CTOAT BECbMAa HEMPOCTbIE 3a4a4u.

Kak n B gpyrnx permoHax, rae BegetcA passegka
yrNeBoAOPOAOB B MOPCKMX YCNOBUAX, 30€Ch

TaK>Xe NPeACTOMT pellaTth CIIOXKHbIE TEXHUYECKNE
3ajayn, CBA3aHHbIE CO CTPOUTENIBCTBOM CKBaXXKMH

N 06yCTPONCTBOM NMOABOAHLIX YCTheB. [nA Nntobbix
BO3HMKaOLWNX 3aaa4, TakKnx, Kak Heob6xoanmMocTb
NPYMEHeHNA NepeaoBbiX Pa3paboToK N3ONALNOHHBIX
martepuasnos, unu sawmrta obopynoBaHuA ot
BO3AENCTBUA OKPY>KaloLen cpeabl, B 0Tpacnu
CyLLeCTBYET MHOrO BO3MOXHOCTEW Af1A CO3A4aHuA

1 BHEAPEHMA HOBbIX TEXHOIOrMYECKNX PELLUEHNA.
OpnHOM N3 Taknx TEXHONOMNA, KOTOPble HaBepHAKa
HanOyT CBOE NPUMEHEHME B NPOEKTax paspaboTku
MECTOPOXAEHUIA HA apKTUYECKOM Lwenbde, ABnAeTCA
noaBoAHble nepepabaTtbiBatoLme KOMMIEKChHI.
YuntbiBaa nocnegHne AOCTUXKEHNA B TEXHOMOMMM
NoABOAHbIX CUCTEM NMOAFOTOBKM NPOAYKLMMN,

BO3MOXHOCTb PE3KOro yBeIM4eHnA oTbopa NpoayKUmm
13 npacta Morno 6bl 0OKasaTb 3HAYUTESIbHOE

BNMAHME Ha 3PPEKTMBHOCTb NPOEKTOB pa3paboTKu
apKTUYECKNX MECTOPOXAEHMIN C UCMONb30BaHNEM
NoABOAHbLIX 406bLIBAOLWMX KOMMNEKCOB, NO3BONUB
CYLLUECTBEHHO YBENMUUTb A00bIYY. YCMNELUHbIN MOHTaX
nepBbIX B MMpe NoABOAHLIX MOAyen cenapauun 6bin
COBCEM HefaBHO NPOM3BEAEH HA MECTOPOXAEHUN
Topauc (Tordis), paspabaTbiBaEMOM KOMMAHWEN
Ctaronnimgpo B CeBepHom mope. Cuctembl
cenapauum gnA 3Toro NnpoekTa bbinn NpeaocTaBneHbl
komnaHuen FMC Technologies, oTpacnesbiM nnaepom
B 9TOM TexHonormn. Kak oxxungaeTtca, NpuMeHeHne
OaHHbIX CUCTEM MO3BONNT NOBLICUTb KO3 PMLUMEHT
n3BreYeHnA yrnesoaoponos ¢ 49% o 55%. YuntoiBaa
3Ha4YMTENbHbIN 06BEM NEPBOHAYasbHbIX MHBECTULINN,
KOTOpPbIN HaBepHAKa NoTpebyeTca nNpu paspaboTke
MECTOPOXAEHUN B apKTUYECKON WenbGoBon

30H€e, BO3MOXHOCTb yBeNM4eHmA KoapdumumeHTa
HedbTeoTAaun cTaHeT KNYeBbIM DaKTOPOM AnfA
NnoATBEPXAEHNA S3KOHOMUYECKON 3OEKTUBHOCTU
APKTUYECKUX NMPOEKTOB A06bIYM.

Wcnonb3oBaHne nogBoaHOro obopyaoBaHunA, BKovasa
noaBoaHble Tpybonposoabl, pai3epbl U NOABOAHbIX
WaHrokabenen cTaBUT YHUKaIbHbIE MO CIIOXHOCTU
3aaa4u. NMoaBogHble WnaHrokabenu ABNAKTCA BeCbMa
Ba>XHbIM 3JTEMEHTOM CUCTEMbI, 06ecrneymBaoLLnm

The Well Tractor®

The wireline Well Tractor® is op-
timized for pulling force and
speed in conjunction with the
down hole completion string. It
is unique on the market as it is
able to push large tool strings
into the open hole and robust
enough to withstand the shocks
of perforation.

A key feature is the fail-safe func-
tion that prevents it from getting
stuck in the wellbore. When the
Well Tractor® is powered down,
the arms and wheels retract au-
tomatically, providing a flush out-
side diameter surface.

Logging in Open Hole

Operation

Performing a successful formation testing logging
job offshore Norway. The job was carried out in an
S-shaped well path above the reservoir section with a
maximum inclination of 70°, which dropped to about
20° in the reservoir section where the logging job was
done.

Equipment Used

Well Tractor®
Formation Tester

Increased Efficiency

Operating costs are verifiably
reduced when applying the Well
Tractor®. Furthermore, it adds
value to the well management
by ensuring rapid returns on in-
vestments through enhanced oil

Achievements

Two days were saved compared to a pipe conveyed
logging job; one day due to less time spent on the job
and one day due to eliminating a cleaning operation

Well Parameters after logging.

Dep.th:. 12,920 ft » . . . recovery and certainty of execu-
Deviation: 70° Additionally, the risk of lost circulation was reduced, tion. Additional benefits are less-
Dog leg: 7.89°/100 ft which increased the probability of a good cement job er quantities of heavy equipment

Pressure points: 18 since the open hole was exposed for a shorter time. and less personnel required.

Welltec, Well Tractor, Well Stroker, Well Key, Well Cleaner, Well Miller, and Welltec Release Device are trademarks of Welltec A/S registered in Denmark and other coun-
tries. All the products are protected by one or more patents or patents pending in Denmark and other countries. Copyright © 2008 Welltec A/S. All rights reserved.



B PA3BEOKA

BaXkHble KOMMYHMKaLUMN MEXAY BEPXHUMMU
CTPOEHMAMM U NOABOAHOMN MHPPaACTPYKTYpon. Tpebya
TaKyIo Xe BbICOKYI HaAEXHOCTb, KaK 1 AKOPHbIE
OTTAXKMN, WnaHrokabenbHble NMHUN HEOHBXOAMMO
byneT obecneunTb 3hPEKTMBHOM 3aLUMTON, a TaKXKe
XOpOoLLen nsonaunen ona akcnnyatauum B CypoBbIX
YCNOBUAX apKTUYECKNX MOPEN.

Takxe Kak 1 NnoaBoAHbIe WaHrokabenu, NnoaBoaHbIE
TpybonpoBoabl 6yayT Urpatb KIOYEBYO POSb

ANA yCnewHon peanMsauum MOPCKUX NpoeKToB
pa3paboTKn B apKTMYeCcKunx ycnosuax. NogsogHble
Tpybonposoabl B APKTUKE NoaBep>XeHbl 60MbLLIOMY
Konu4yecTBy hakKTOPOB pPUCKa, HE MOCNEAHUM U3
KOTOPbIX ABNAOTCA NeAAHble 3aTOPbl (CTamyxu).
JlepAHble 3aTOpbl BO3HUKAIOT, KOrAa HUXXHAA YacTb
OBUXXYLLEeNCA NegoBON MacChbl BXOOUT B KOHTaKT

nnn HaTblkaeTcA Ha TpybonpoBoa. B HacToAwee
BpemA Hambonee apPeKTUBHLIM MeTOA0M 60pLObI C
nepoBbIMKU CTaMyxaMu Npuv SKCnyaTaumm noaBOAHbIX
apKTnyeckmnx TpybonpoBOAOB ABMAETCA 3aKanbiBaHue
TpybonpoBOAOB B MOPCKOM AHE Ha rnybuHe, KoTopas
No3BoONUT N3bexarb NOBPEXAEHNA TPy6onNpoBOAOB.
YuntbiBaA TO, YTO BCE eLle NPUXOANTCA CTankKmMBaTbCA
¢ npobnemown obpaTHOro Beirmba, Beaymeca

B OTpacnu pa3paboTkn 6onee apHeKTUBHbIX
TEXHONOMNN NPoKNagbiBaHNA NOABOAHbLIX TPaHLLEN
AnAa TpybonpoBOAOB, HECOMHEHHO, MO3BOMAT HAAEXHO
obecnednTb 6€30NacHOCTb NOABOAHBLIX apKTUYECKUX
TpybonpoBOLAOB.

Hpyron He meHee Ba)KHOM 3aJadven ABnNAeTCA
obecneyeHne 6ecrnepebonHOro pexkmma nogadu
notoka. 3Ta 3agada ABNAETCA OYeHb BaXKHOW ANA
noboro NpoeKTa, N 0KasbiBaeT HEMOCPeACTBEHHOE
B/IVAHWE HA YPOBEHb KanuTasbHbIX 3aTpar, a

TaKXXe Ha cxeMy pasmelleHuA obopynoBaHua Ha
paspabaTbiBaeMOM MECTOPOXAEHNN. DPPEKTUBHOE
pelleHne 3ToM 3agaym byaeT Tak>ke cnocobCcTBOBaTb
YCMELHOW peannsaumm apKTMYeCKMX MOPCKNX
npoekToB. B HacToAwee BpemA BegeTcA
paspaboTka pAfa HOBbIX TEXHOMOIMI, MO3BOAKOLMX
obecneunTb ycnosua ana 6onee HaQeXXHOro pexxuma
6ecnepeboriHON NogaYm NPOAYKLUN MECTOPOXKAEHMA.
PaspaboTka HOBbIX N30MALMOHHbBIX MaTepMasnos C
yNy4LeHHbIMU TEPMUYECKMM CBOMCTBaMMK byaeT
cnoco6CcTBOBaTb IKOHOMUYECKON 3PPEKTUBHOCTH
MOPCKMX NPOEKTOB B 3TUX pernoHax. byayuiee
NoKaXkeT, Kakne TEXHONOrnM HanayT CBOe MECTO B
ApKTUKe, ogHako paspaboTka u BHeagpeHue 3Tux
TEXHOOMNIN, HECOMHEHHO, MOXET CbIrpaTh KIYEBYIO
ponb B o6ecnevyeHun ycnexa apKTUHECKUX MOPCKUX
NPOEKTOB pa3Benkun u Aobblun.

Hapagy ¢ Heo6XxoANMOCTbIO rapaHTUK YCrEeLHON
TPaHCNOPTMPOBKM NPOAYKLUN C MECTOPOXAEHNA,
HOBble TEXHOMOIUMN CTPOUTENBLCTBA M IKCyaTauun
NoABOAHbIX apKTUYECKNX TPyOONPOBOAOB MNO3BONAT
MWUHMMU3NPOBAaTb BO3AENCTBNE HA OKPY>XXatoLLyto
cpeny. B apkTudeckux pernoHax pacrnonoxeHo
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3Ha4YMTENIbHOE YMCIIO Pa3HOO6Pa3HBIX IKOCUCTEM.

Mo mepe TOro, Kak MOPCKMe apKTUHECKNE NPOEKTbI
pa3Beaku n fobblum 6yoyT CTAaHOBUTLCA PearnbHOCTbIO,
peanusylowme nx HedpTerasoBble KOMNaHuu 6yayT
CTPEMUTBLCA K TOMY, YTOBbI X AEATENBHOCTb B 3TUX
panoHax no BO3MOXHOCTU caMblM MUHMMASTbHbBIM
o6pa3om oTpaxkanach Ha OKpy><atloLen cpege.
YcnelwHoe BHeApPEHNE caMbIX NepeaoBbiX TEXHONOMMM
ANA apKTUYECKUX YCNOBUIN CTaHET KITIOYEBbIM
hakTOpPOM AJ1A COXPaHEHNA apKTUYECKOW NpUpOLHOW
cpenbl B panoHax nposeaeHna pabor.

KacaAcb TeMbl NoABOAHBLIX TPYy6ONpoOBOAOB,
HeobX0AMMO TaKXe OTMETUTb Ba>KHOCTb
NCNOMb30BaHNA HAAEXHbIX U 3P(PEKTUBHBIX MIaBy4nx
CyOoB, NpeAHa3HayYeHHbIX AnA NPOKIaaKu aTux
TpybonpoeoaoB. HecMoTpA Ha CHMXKEHME 0bLero
KOnmMyecTBa MOPCKUX ancbepros, ntoboe cyaHo,
npegHasHavyeHHoe AnA paboTbl B APKTUKE, AONXKHO
UMeTb KOPMyC N1e40BOro Kfacca, KoTopblin obecneunT
ero HaaeXHyto paboTy B CypOBbIX apKTUYECKUX
ycnosumAx.

HecmoTpA Ha 6onblioe KonMyecTBo rnpobnewm,
Tpebylowmnx CBOEro peLleHns, apKTnyeckue

BOAbl MHOTMMM OTPAacCEBbIMU 3KCNepTamMm
paccMaTpuBaloTCA Kak HOBbI pybex, K

KoTopomy byaeT cTpemMuTbecA HedbTerasosan

oTpacsnb. Bo3MOXHOCTb MCMONb30BaHMA HOBbIX
TEXHONOrMnm cTaHeT nrpatb XXU3SHEHHO Ba>kHYHO

ponb B o6ecneyeHun goctyna K 6oraTbiM 3anacam
YyrneBoAopPoOA0B B panoHax apKTU4eCcKoro wensdga.
Opyroi BaxxHeWLLen CToALWEN nepes 0Tpacsbio
3ajayen ctaHeT HeobxoaAMMOCTb obecneyeHunn
[OCTaTOYHOro KofmMyecTBa rnepcoHana, UMeroLLero
HeobxoamMmyto kBanudmkaumo 1 onbIT ANA paboTbl

B apKTUYECKUX YCNOBUAX. YUnUTbIBaA 60MbLUYIO
NOTPEOHOCTb B COOTBETCTBYHOLWMNX TEXHOOMNAX

ANnA paboTbl B 3TUX YCMOBUAX, HaNaXmBaHue

3P PEKTMBHOIO A0CTyNa K TaKMM TEXHOMOMMAM

n MeToauKam no3BonmMT 06eCneyYnTb YCNeLwHyo
peann3aunto HaMme4d4eHHbIX NMPOEeKTOB B 3TUX pernoHax.
3HauNTeNbHbIN NOTeHUMan Heap APKTUKU B CONMETaHUN
CO CTpeMNIeHneM oTpacfneBblX KOMNaHW K paspaboTke
N MPUMEHEHUIO HOBbIX TEXHOMOIMIN, MOYTN HaBEPHAKA
obecneyar ycnewHoe oCBOEHWNe YrneBoaopoaHbIX
3anacoB 3TOro pervoHa.

Komnannsa Quest Offshore aBnaeTca nugepom B
CTparern4ecknx UCCe[oBaHnNax u MHHopMaLmoHHOM
obecrievyeHnn pbiHKa riy60KOBOAHbIX MOPCKMX
pas3paboTok 3anexen yrinesogoponos. KomnaHus
nmeert Od)MCbI BO BCeX K/1ro4YeBbIX 4114 oTpacs/in
pernoHax mupa, a ee 6asa AaHHbiX 1o paspaboTkam
r1y60KOBOAHbBIX MECTOPOXAEHMI ABMIAETCA O4HOMN U3
cambliX MOJIHbIX N MOCTOAHHO OéHOBJ‘IFIeTCH, ABJIAACH
MpeBOCX0AHbIM UCTOYHUKOM MHGbopMaLmm B 3TOMN
obnactu. Quest Offshore Takxxe ABAETCA N[EPOM
B 06/1aCTU KOHCATUHIOBBLIX YCAYr 7151 MOPCKUX
MPOEKTOB 10 pa3Befke v fobbiye. [JononHuTenbHas
mHopmaumna Ha cante www. QuestOffshore.com
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