MECTOPOKAEHVH.

Komnanua Bluewater HeflaBHO CMOHTMPOBaNa 0AHOTOYEYHbI BbIHOCHON
TypenbHbI NPUYaN HOBOro NOKONeHnA Ha wenbte 0. Caxanuu-1 no
3aKa3y JkcoH Hedpreras Jita. Fappu bpayap, MeHexep NpoeKToB
Komnanuu Bluewater Energy Services, paccKa3biBaeT Ha CTpaHULaXx
ROGTEC o npenmyLyecTBax 3T0l TEXHONOrMU ANA ONEepaTopoB MOPCKUX

: Having recently installed a new generation of mooring turrett on Sakhalin-1

for Exxon NefteGaz Ltd, Bluewater Energy's Project Manager, Harry Brouwer,
talks to ROGTEC about the henefits this technology

> is bringing to the operator.

Yem oTniMyaeTcA 3Ta KOHCTPYKLUUA npuydanbHON
Typenu ot apyrux?

TypenbHble Npyyasbl BCerga Coopy>KaloTea ana
NMOCTaHOBKM CyAOB Ha MOCTOAHHYIO CTOAHKY, Hanpumep
ana MNMnaeyynx HanueHbix HegTexpannnuw, (MHH)

n MNMnaeyymx Komnnekcos ana [Jobbium, XpaHeHna n
Otrpysku Hedptn (MKOXOH). Kak Ha INMHH, Tak n Ha
MKOXOH nmetoTcA pesepByapbl AnA XpaHEHUA CbIPoW
HedTn. Ha BbIHOCHOM TOo4Ye4yHOM npudane “Cokon” HeT
MOPCKMX XPaHW1LL: OH NOACOeANHEH K BeperosbiM
pesepByapam xpaHeHuA B [le-KacTpu nogBoAHbIM
TpybonpoBOAOM.

BbIHOCHOWM TOYEYHbIV Npuyan npoekTa “CaxanuH-

1” npenctaBnAeT cobor COOpy>XeHMe AnAa Hanmea
CbIpOi He(pTH, paccynTaHHOE Ha MPUEM YENTHOYHbIX
TaHKepPOB B ycnoBuax ApKTUKK. Cuctema BbIHOCHOTO
TOYEYHOro npudana ocobeHHo npucnocobneHa
NPUHMMaTh Cneunann3npoBaHHble HebTeHaNUBHbIE
TaHKepbl (YeNMHOYHbIE TaHKepPbl), 060pyAOBaHHbIE
HOCOBbIM YCTPONCTBOM Hanuea, cneunanbHo
CKOHCTPYMPOBaHHbLIM AnA NpMeMa KOHLEBOK
COEAMHNTENBHOW MY(pThl HANIMBHOIO pyKaBa BbIHOCHOIO
ToyeyHoro npudana “Cokon’.

370 nepBbIvi NOAOBHbBIV TEPMUHAN, NPefHa3HAYEHHbIN
ANA 3KCnnyaTauum B yCNOBUAX XONOAHOMO Kumara.
BbIHOCHOWM To4YeyHbI npuyan “Cokon” codeTaeT B cebe
pAL TEXHUYECKUX OCOBEHHOCTEN, KOTOPblE HEOOXOANMBI
AnA paboTbl B TaKOM KNnMare:

e HuskoTemnepartypHasa ctanb

* HuskoTemnepaTypHaa cMaska

e JlegocTonkanAa KOHyCHaA KOHCTPYKLUMA CEKLMU
BaTEPNHUM

OneKTpooborpeB NepexonoB M NECTHUYHBLIX MapLuen
OnekTpooborpeB BaXkKHeEWLLEro 060pynoBaHnA
CwncTembl AMCTAHUMOHHOIO ynpaBeHnaA
O6opynoBaHue, paccunTaHHOE Ha MUHUMArIbHOE
Texobcny>xusaHue

e CneumanbHble YKPbITUA ANA 3aWunTbl OT
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What are the differences between this and other
mooring turret designs?

Turret Moorings are always provided for permanently
moored vessels for example Floating Storage and
Offloading (FSO) and Floating Production Storage
and Offloading (FPSO). FSOs and FPSOs both have
offshore storage capabilities for crude oil. The Sokol
SPM has no offshore storage facility but is connected
to onshore storage tanks in DeKastri by a

subsea pipeline.

The Sakhalin-1 SPM is an offshore crude offloading
facility designed for receiving shuttle tankers in an artic
environment. The SPM system is designed to receive
particularly dedicated crude oil loading tankers (shuttle
tankers) that are provided with a bow loading facility
designed especially to receive the offloading hose end
coupling of the Sokol SPM.

This is the first of this type of terminal to operate in an

artic environment. In relation to the arctic environment,
the design of the Sokol SPM incorporates a number of
technical features that are required for operation in an

artic environment.

Use of low temperature steel

Use of low temperature lubrication

Ice breaking conical structure at the water line
Heat tracing at safety access ways and stairs
Heat tracing of essential equipment

Remote control systems

Low maintenance equipment

Special protection covers to maintain an ice
free condition

¢ Hot water flushing points

How did you arrive at these differences?

This type of loading facility best meets the design criteria
determined by Exxon Neftegas Limited (ENL). ENL
selected the concept and Bluewater developed the



obneneHeHusA
e [lyHKTbI ropAYero BogocHabeHunA

Yem o6bACHAKOTCA 3TN 0CO6EHHOCTU?

Takoe yCTPOWCTBO HANIMBHOIO COOPY>XXEHUA HaUTyYLLUM
06pa3omM COOTBETCTBYET KPUTEPUAM NPOEKTMPOBAHUA,
npegnMcaHHbiM KomnaHuen “OkcoH Hedpteras
Jinmnten” (OHI). 3HJ Bbibpana npuHUMnuansHoe
NPOEKTHOE pelueHne, a komnaHma “Bluewater”
noapobHo paspaboTana BbibpaHHYIO KOHLIEMLUIO,
KOTOpasA 1 Hawsa CBOe BOM/IOWEHNE B TepMMHane
“Cokon’, B HacToALlee BPeMA YCTAHOBIEHHOM Ha
nobepexxoe Oe-KacTpu.

B 4em OCHOBHbIe NpeumyLlecTBa UMEHHO 3TOM
KOHCTPYKLUMU nepea TUNOBbIMU cuctemMamm?

TMnNoBblEe KOHCTPYKUUW HENPUIOAHbI ANnA paboThbl B
apKTUYECKUX yCcnoBuax (obrneneHeHne n KpanHe
HU3KNe 3KCnnyaTauMoHHble TEMMepaTyphl,

BnnoTb o -35°C rpagycos Llenbcna). Hanpumep,
nnaBy4yne HanMBHbIE COOPY>XXEHUA BbIHOCHbIX
TOYEYHbIX aHKEPHbIX NPUYanoBs TUMNOBOWN
KOHCTPYKLMM HENBb3A 9KCNMyaTUpoBaTh B YCNOBUAX
nefoBOro NOKpPOBa — U3-3a BbICOKUX Harpysok,
KOTOpPblE OH MOXET OKa3sblBaTb Ha MyaByyui
kopnyc. Kpome TOro, 6yin ctan 6bl NOKpbIBaTbCcA
NbAOM, NpeBpaLllanchb N3 HaJIMBHOrO TepMuMHana B
HacToAWMA ManeHbkui ancbepr. bes cneunanbHbIX
MEpONPUATUIA Takaa cMcTema He cMmorna 6bl
Nepe>XxnuTb NefoBbIN CE30H.

BblHOCHOM To4e4HbIn npunyan “Cokon” B

LWITATHOM pexume obcny>XmBaeTca negokonamu,
KoTopble obecneynBaloT 4OCTYN K TEpMUHany
BCMOMOraTenbHbIM cygam u HedpTEHANIMBHbBIM
TaHkKepam, ogHako b6narogapa cneumManbHOMY
NefOKONIbHOMY KOHYCY B CBOEM KOHCTPYKUUKN cam
npuYan MoOXeT BblAEPXXMBaTb U pa3bmBaTb Nef0BbIN
NMOKPOB 3HAYMTENIbHOM TONWMUHbI. B x0nogHble 3vMmbl
TONWMHA NIedoBOro Nokpoea B panoHe [e-Kactpu
MOXeT gocturatb 1 meTpa.

B Kakux gpyrux permoHax u aKcrnsyaTaumoHHbIX
YCNOBUAX MOXXET YCMNEeLHO NPUMEHATbLCA AaHHOe
NpoeKTHoe pelwieHune?

B pervoHax, rae negosble yCnoBuA v riybuHa
NPUBPEXHBIX yH4ACTKOB MOPA CXO4HbI C TEMU
YyCNnoBUAMUK, KOTOpPbIE cyLlecTByoT 6nu3 [le-KacTtpu
n B TaTapckoM nponunee B LENOM. TeM He MeHee, B
NpUHUMNE, HaNIMBHbIE COOPY>XXEHMA MPOEKTUPYHOTCA
no crneuvanbHOMy 3aKasy C y4eTOM cneundukn
MECTHbIX YCITOBU OKpYy>XXatowen cpefbl, rnybuHbl
MOPA 1 OPYrvx 3KCniyaTtaumoHHbIX TpeboBaHui,
KOTOpble yCTaHaBMMBAKTCA 3aKa34YMKOM, B JAHHOM
cny4vyae go4epHein KoMnaHuen rpynnoi
“OkcoHMobus”.

selected concept further which materialised as the
Sokol facility that is now installed offshore DeKastri.

What are the key benefits of this particular design in
comparison to standard systems?

Standard designs are not suitable for operations
in an arctic environment (operating in ice and at
extreme low operational conditions down to minus
35 degrees Celsius). For instance, standard SPM
CALM buoy loading facilities cannot operate in ice
conditions because of the high loads that sheet ice
can apply to a floating body. Furthermore, a buoy
would become covered with ice effectively changing
it into a small ice berg instead of a loading terminal.
Without special measures such system will not survive
during icy periods

At the Sokol SPM there are normally ice breaking
vessels in the vicinity to break the ice thus keeping the
SPM accessible for service boats and shuttle tankers,
however the SPM is able to withstand and break
significant sheet ice due to the application of a special
ice breaking cone integrated in the structure of the
facility. In cold winters the extreme ice thickness can
become 1m thick in the DeKastri area.

What other regions or operating environments can
benefit from this type of solution?

Regions that have coastal waters with a water depth
and ice conditions comparable to the DeKastri area
and in general the Tartar Strait. However, in principle,
a loading facility requires a custom design especially
dedicated for the local environmental conditions,
local water depth and other operational requirements
that are defined by the client; in this instance an
ExxonMobil subsidiary.

What were the key challenges you faced in delivering
the solution required by Exxon Neftegas Limited?

The design of the mooring system and its equipment
was required that could with stand arctic temperatures
down to minus 35 degrees Celsius. This applied to all
components of the Sokol SPM (steel, offloading hoses,
electrical equipment, safety systems, mechanical
components like roller bearings, and also

lubrication fluids).

How where these resolved?

In principle Bluewater used standard solutions that
required modification in order to meet the specific
arctic requirements. For example, all escape ways
had to be provided with heat tracing to avoid
development of ice. Heat tracing was also applied
to vital production piping parts and essential
mechanical equipment.
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Kakune Haunborsnee cnoXxHble npobrnembl
NpUXoAUIIOCh pellatb NPy OCyLecTB/IeHUU
NPOEKTHOro pelleHnAa KomnaHum “9kcoH Hedreras
NumuTten”?

TpeboBanocbk paspaboTaTb TaKyto nNpuyanbHyo
cuctemy n takoe obopynosaHue, kotopoe 6b11o
6bl CNOCOBHO BblAEPXMBATb HU3KME TeMnepaTtypbl,
BnnoTb o -35°C rpapycos Lenbcuna. 3T10
OTHOCMTCA KO BCEM COCTaBHbIM KOMMOHEHTaM
npuyana “Cokon” (ctanbHble KOHCTPYKLUMMK,
HanuBHblE pyKaBa, aIeKTPOTEXHNYECcKoe
obopynoBaHue, cuctemMbl 6€30NacHOCTH,
MexXaHn4YecKune anemMeHTbl, Takne Kak ponvMkKoBble
NOALWMMHUKA N CMA304HbIE XUAKOCTN).

Kak ux ynanocb pewuntb?

B npuHumne, komnaHnAa “Bluewater” ncnonb3osana
CTaHAapTHble peleHnA, aganTupya nx K

0CO6bIM YCNOBMAM CYpPOBOIro apKTMYECKOro
knumarta. Hanpumep, Bce nyTn aBapunHom
3BaKyauuu nepcoHana npuwnocb cHabauTb
anekTpooborpesom, 4Tobbl M36aBUTLCA OT
HapacTaHuA Ha HUX Nbda. OnekTpooborpes

6bIN Tak>XXe NoABEeAEH K BaXXHENLWMM YacTAM
TpybHOM 06BA3KM U Hanbonee OTBETCTBEHHOMY
MexaHn4ecKomMmy obopynoBaHuIo.

B yem 3akn4aloTCA AONOJIHUTENIbHbIE
0CO06eHHOCTU KOHCTPYKUUU, obecneumBatowme
MOJIHYI0 9KONoruyeckyr 6esonacHocTb?

“Bluewater” paspaboTana cneunanbHble
anekTpooborpeBaemble NecTHULUbI U nepexoabl AnA
obecrneyeHna 6e3o0nacHOCTM Npu 06CNy>XMBaHU.
HakoHeYHUK HanMBHOIo pykasa, No KOTOPOMY HedTb
C npuyana noctynaeT B TaHKep, OCHaLlEeH 0cobbiM
NpOMblBaeMbIM COEAMHEHNEM, KOTOPOE OTKPbIBAETCA
NUWb nocne yaaneHuA BCex MMKpopasnmsoB

CbIpO HEOTMK.

Kpome Toro, npuyan o6opynoBaH HOBEWLWUMM
HaBUrauMOHHbIMWU CUCTEMAMK, B TOM YuUcne
paanonoKaunoHHON CUCTEMON, CNOCOBHON
peructpupoBaTb NpubnmxeHne K 06beKTam
npuyana paxxe Menkux cynos. B gononHeHue
KO BCEMY MpoYeMy, AnA onepaTtuBHOW nepepayun
AaHHbIX 06Cny>XXMBaLWMM NepcoHanomM ¢ npuyana
Ha 6eperoByto cTaHumto [le-KacTtpu B MecTHOM
annapaTHoOW Ha 60pTY BLIHOCHOIO TOYEYHOro
npuyana yctaHosneHa bbicTpogencTaytowan
undposan aboHeHTCKanA NMNHUA.

Kakue rnasHble BbiBOAbl Ha byayuiee 6b1nu
caenaHbl U3 CTPpOUTENbCTBaA AaHHOro obbekTa?

MpoekTuposaHne, N3roTOBAEHUE U CTPOUTENBLCTBO
paboTOCNOCOHOHON CUCTEMBI BIHOCHOTO TOYEYHOTO
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What safety features have been added to ensure
complete environmental safety?

Bluewater developed special heat traced stairs and
walkways, in order to maintain a safe walking area.

The end offloading hose that connects the SPM crude
transfer system to the shuttle tanker piping system has
been provided with a special flushing connection that
will allow removal of all crude oil drops prior breaking the
crude oil connection.

Furthermore, the SPM is equipped with the state of
the art navigation systems including a radar system
that can detect even small boats that approach the
SPM system. In addition, a fast DSL Interconnection is
available in the Local Equipment Room (LER) onboard
of the SPM for fast data transfer between maintenance
staff on board of the facility and the shore station

in DeKastri.

What key lessons have been learned from
this installation that can be used in future
installations?

Designing, fabricating and installing a good working
SPM system can only be successful when there is good
co-operation between the client and Bluewater. We made
this project a success because we had a good team of
engineers available from both Exxon Neftegas Limited
and Bluewater.

Design considerations for mooring in ice are entirely
different from standard marine design considerations.
They both require their specific attention, but only
after timely consideration will they lead to a
successful design.

How do you see the offshore market developing in
the next 5 years?

In the near future we expect an increase in the number
of projects comparable to the Sokol SPM, not only
located in East Russia but also in the Caspian Sea
and in the Northern waters of Russia. The development
of the Sokol SPM is considered only as a start of the
development of many more SPMs designed to work in
artic conditions.

How successful do you think the system will be on
the back of this project?

This project has been very successful and the lessons
learnt on this project will be used to further develop
future possibly more demanding projects.

Do you feel the solution has met the original
expectations of the client?

Even more than that. The original design did not change



npudana HeBO3MOXHO 6e3 TECHOro coTpygHU4ecTBa
C 3aKa34ymMkoMm. B paHHOM npoekTe mbl 06A3aHbI
CBOUM YCIMEXOM Crna>keHHOW COBMeCTHOM paboTe
rpynn MH>XXEHEepoB KakK CO CTOPOHbI “OKcoH HedTeras
JinmnTen’, Tak n co cTopoHbl “Bluewater’.

Bonpocbl npoekTUpoBaHuA, CBA3aHHbIE C
HeobxoanMoCTbio ob6ecneunTb NpuyannBaHme cyqoB
B CNOXHbIX NeA0BbIX YCNOBMAX NpeacTaBnAlT
cobon OTAeNbHYO rpynny 3agady, B AOMNOIHEHME K
3ajadam, CTOAWMM Nepes co3aaTenAamMm TMNoBbIX
MOPCKUX 06BEKTOB. U Te, u gpyrue TpebytoT
0c0b60ro BHMMaHMA pa3paboTUnMKoB, 0OQHAKO ycnex
K NMPOEKTMPOBLUMKAM BCEraa NPUXoAnT TONbKO

B pe3ynbTaTe TwaTtenbHbIX NpeaBapuTenbHbIX
pacyeToB.

Kakum Bam BugutcA pasButue pbiHKa MOPCKUX
coopy)XeHui B 6nuxxanwme 5 net?

B 6nunxxanwem bygywem mMbl MPOrHO3NpyeM
yBeNn4eHne KonmyecTsa NPoeKToB, NOAOOHbIX
BbIHOCHOMY To4Ye4YHOMY npuyany “Cokon’, npuyemM He
TONbKO Ha BOCTOKe Poccuu, HO Takxe u Ha Kacnuu

EEx-d IIB/IIC

LWUMTbI MYCKATEJIEN
ONEKTPOIBUIATENEN
MOBOPOTHBIE N
MHOIONO3NUNOHHBIE
MEPEKIMIOYATENN
CEPWW #EFSC.. 1 #EFDC

EEx-d lIB/IIC
COEONHUTENBHbIE
KOPOBKWN U LUKA®bI
CEPUIN #EJB.. N #GUB

EEx-d lIB/IIC
PACMPEOEJNINTENbHbIE

WNTbI MMTAHNA N
QJIEKTPOOCBELLEHNA
CTOVIK/ NPUBOPHbIX LUNTKOB

HALLA NMPOAYKLUNA OBECIIEYNT
BAM BE3OI1ACHYIO PABOTY

a lot compared to the ultimate design of the SPM
Tower. Of course, there have been minor changes
to the design in order to make it more suitable to the
desires of the client. The design is now proving it's
“state of the art level” due to the excellent way it’s
operating. So from our point of view Bluewater is
quite proud of the SPM Tower and we think that our
client is satisfied too.

N B POCCUNCKUX CEBEPHbIX MOpAX. MOXHO cunTathb,
4YTO cTpoMTEenbCcTBOM Npuyana “Cokon” gaH ctapT
paspaboTke MHOMMX NOAOBHLIX COOPYXEHUN, KOTOpPbIE
6yayT aKcnnyaTMpoBaTbCcA B ApKTUKE.

Hackonbko ycnewHou, no Bawemy MHeHuU1o,
MOXXeT cTaTb CUCTEMa, MCNOoJSIb30BaHHaA B aHHOM
npoekTe, B 6yayuwiem?

[JaHHbIN NPOEKT oKasascA O4eHb yAadHbIM, a OnbIT,
noslyYeHHbI B Hem, ByaeT UCMoNb30BaH B HOBbLIX, U
BO3MOXKHO, 3HAYUTENbHO 6oree TPYAHOBLINOMHUMbIX
npoekTax.

cwie  PT CEERD

RTR Ex Proof ATEX 98/%/CE

1EC

EEx-d lIB/1IC
MPOXEKTOPbI
CEPWI #SFD.. N #RCDE

EEx-d lIC

OCBETUTENIbHAA APMATYPA
ONA TASBOPASPAOHbBIX TAMM U
NTAMIT HAKATIMBAHUA

CEPUN #EVAC

EEx-d IIC
JIOMNHECLIEHTHAA
OCBETUTENbHAA APMATYPA
anA nAMN CO CTAHOAPTHbIMUA
NN MANEHbKMIW LIOKOJTAMW
C PESEPBHOW YCTAHOBKOW
NN BE3 HEE

CEPUW #EVF

FOTOBbIE TEXHUWYECKUE PELLEHUA ANA NIOBbIX YCNOBUA PABOTbI B OMACHbIX 30HAX
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CuutaeTte nu Bbl, 4TO NPOEKTHOE peLieHune
0OKa3a/loCb COOTBETCTBYIOWMUM NepBOHaYasibHbIM
oXXuaaHuMAM 3aKa3uumka?

OHo npeB3owno oxuganmA. OKoH4aTenbHaA
KOHCTPYKUMA Typenu BbIHOCHOIO TOMEYHOro npuyana
Marno M3MeHWnach No CPaBHEHUIO C NEPBOHAYasbHOW.
EcTecTBeHHO, C y4eTOM NoXenaHnn 3akas4dvka B
KOHCTPYKUMIO B X04€ NPOEeKTUPOBaHNA BHOCUIIUCH
He3Ha4yuTesnbHble u3meHeHnA. Cernyac KOHCTPYKLUMA
Ha NpakKTWKe B MOMHOW Mepe nokasana, 4To ee MOXHO
3aCny>XEHHO OTHECTU K AOCTUXKEHVUAM HOBEMNLUNX
TEXHONOorun. NMoaTomy, ¢ HaWen TOYKM 3peHNH,
komnaHuA “Bluewater” Bnpase ropanTbCA 9TUM
COOPY>XEHUEM N HAM KaXETCA, YTO 3aKasumK Takxe
yOOBNETBOPEH Halle paboTou.

Buorpadma lappu Bpayapa (Harry Brouwer)

lappu Bpayap poavnca B HugepnaHgax v

Tam >ke MOMy4us1 y4eHyHo CTEMNEHb B 06/1acTun
MaLUMHOCTPOEHMA 1 MPOEKTMPOBAHMA CTPOUTENBHbIX
KOHCTPYKUMiA. VimeeT aBaauartb AeBAThb JIET OnbiTa
paboThbl B yNpaBfieHUN NPOEKTaMMU, TEXHNHECKOM
HaA30pe 1 NPOEKTHO-MHXXEHEPHOM ObecrneveHnm
MPOEKTOB, CBA3AHHbIX CO CTPOUTENBECTBOM
BbIHOCHbIX OHOTO4Y€E4YHbIX Npu4yanos. PaboTtaeT B
komnaHum “Bluewater Energy Services B.V’ ¢ 1979
ropa.

B nocnepgHue rogbl y4acTBoBas B BbINOHEHNM
cneayowmx paboT:

AsnAetcAa MeHemkepom lNpoekTa no paspaboTke
LLiBapToBHOM CucTembl ¢ BHewHewn Typenbto anA
komnanum “MISC’.

CTponTenscTBO BEIHOCHOIO TOYEYHOIO Npuyana
B pamkax npoekta “CaxanuH-1" anAa KomMmnaHiu
“OkcoH Hedpteras Jita” (Exxon Neftegas Lid.) B
BocTo4HOM Poccun, 2005 rog

PaspaboTka TypenbHoro npudyana P38 ana
komnaHum “Petrobras’, 2001 rog.

IMpoekTupoBaHne 06bIYHON CUCTEMBI
LWBapPTOBHLIX ByeB 1 TpybonpoBoaa AndA
komnannm ‘ADWEA’ B O6beanHeHHbIX ApabcKunx
Omuparax B 2004 rogy.

3ameHa NoBopOTHOrO ByA BBIHOCHOIO TOHEYHOTO
npuyana ¢ aHKepHbIM KPEMIeHWEM AJ1A KOMMaHUM
“Jawaby Oil Services” B JlongoHe B 2004 rogy.
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About Harry Brouwer

Harry Brouwer was born and received his degree

in Mechanical and Structural Engineering in the
Netherlands. He has twenty-nine years of experience

in project management, supervision, design and project
engineering in mechanical and structural engineering of
Single Point Mooring related projects, having worked for
Bluewater Energy Services B.V. since 1979.

His most recent experiences include:

¢ Project Manager for the execution of an External
Turret Mooring System for MISC

Sakhalin 1 SPM for Exxon Neftegas Lid in East
Russia 2005

The P38 Turret Mooring for Petrobras 2001

The Al Shuweihat CBM and pipeline for ADWEA in
the U.A.E 2004

The Replacement Turntable CALM buoy for Jawaby
Oil Services in London 2004.



0il & Gas T vetcogray’

[lBe ncTopum passuTumA -
OAHO obLllee byayuiee

Vske 6onee cTa net koMnaHws VetcoGray WMpPOKO M3BECTHA Baarogaps CBoeMy
ONbITY N HOBEMWIWM TEXHONOTMYECKNM PA3paboTKaM B 06naCTn BypeHusa u
30KAHYMBAHNA CKBAXWH, O TAOKXE B 0610CTN pa3paboTki CUCTEM ANA HO3EMHbIX,
MOPCKNX CKBAXWH 1 CKBAXWH C NOABOAHBIM YCTbeM. B 3TO e BpeMs KOMNAHNA
o GE Oil & Gas npeaocTaBnana NnepeAoBble TEXHONOMMW U YCNYr ANA Lenoro
pAAa HaNpPaBNEHU HedTerasosomn OTPACAK, BKNOUAA A00bIYY, NOATOTOBKY,
nepepaboTKy 1 TPAHCNOPTUPOBKY YrNeBOAOPOAOB B PA3NNYHbBIX PErMOHAX MUPA.

20 mapta 2007 r. nyTV pasBUTUA U CyAbObI HALWNX KOMNAHWA COEANHUNUCS.

‘h Tenepb B KAYeCTBe eANHOW KOMNAHWUN Mbl NPEANArdeM No-HACTOALEMY
3D PEKTNBHBIE 1 KOMNNEKCHbIE PELeHNs AN MUPOBOI HedpTerasosow oTpacnu.
\ Ha cywe 1 Ha wenbde. Ha ycTobe 1 ry6oKo noa 3emMnei.
F ¥ LononHutensHas nHGopmaums: www.ge.com/oilandgas
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