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B nekabpe 2006 r. 3aBog CII" B XammepdbecTe Ha ocTpose Mesnkosa B
ceBepHOM YacTv Hopeerum cmeHunn cTaTyc CTPOUTENbHOM NoWwanKu
Ha AeVCTBYIOLMI rasonepepabaTbiBarOLLMI KOMMEKC (www.statoil.
com). laHHbIn 3aBog, CINI™ ABNAETCA YacTbio NMPOEKTa MO CXXMXKEHUNIO
NPUPOAHOro ra3a Ha mectopoxaeHuAax CHoBuT, AnbbaTtpoc n Ackenapg,
B BapeHuesom mMope (my6yHa mopsa 240-345 m), pacnonoxeHHbix B 140
KM K CeBepo-3anagy OT HOPBEXCKOro I. XammepdecT. MecTtopoxaeHua
61K OTKPbLITLI B Ha4ane 80x IT. NpoLunoro seka. Nomumo Toro,

yT0 3TOT 3aBog, CMNIN HaxoanTCA Ha cCamow BbICOKOW wmpoTe (71°
CEBEPHOM LUMPOTbI) U3 BCEX aHANOMMYHbLIX NPEANPUATAIA B MUPE 1
ocHalleH nepsbiM B EBpone akcnopTHbIM TepmuHanom CII; aaHHbIn
BbICOKOTEXHOOMMYHbIN NPOEKT uveeTt orpOMHeVlmee 3Ha4veHune gnA
nnaHmpyemoi pa3paboTku KpyMnHbIX pa3BefaHHbIX 1 MOTeHUMarbHbIX
3anacoB rasa B pOCCUACKOM cekTope bapeHuesa mopA.

OpHako BbICOKME TEXHONOrMM CTOAT Hefelueso. [epBoHayansHO
NMaHMpoBarnoch 3aBEPLLUNTL CTPOUTENLCTBO M 3aMnyCTUTL 3aBOA, B
okTAbpe 2006 r. B cepeanHe 2005 r. 3TOT rpadvk 6bin CKOPPEKTUPOBaH
1 Ha4ano akcnyatauum 3asoaa bbinio nepeHeceHo Ha KoHel, 2007 .
Mocne opobpeHnA NpoeKTa HOPBEXCKMM napnameHTom B 2002 1. Ha
ero peanusaumio 6611 BblaeneH 6ropkeT B pasvepe 39 Munnnapaos
HOPBEXCKMX KpoH (~6,1 munnuapaa aonnapos CLLUA). B xone
peannsaumm NpoekTa BbIfio HECKOMLKO 3aAePXXEK U OTCPOYEK 1
OKOH4aTeNnbHaA CTOMMOCTb NMpoeKTa 6bina O(bI/ILlI/IaJ'IbHO yBenn4yeHa

[0 59 munnnapnos KpoH (~9,3 munnuapaa gonnapos CLUA) B 2006

r. (1 weenckaa kpoHa = 0,16 gonnapos CLUA Ha AHBapb 2007 ).
Buanmo, ee 6onbluee yBennyeHne OKoHYaTeIbHon CTOMMOCTH
NpoeKTa N HoBaA OTCPOYKa 3arycka B 3KCrnyaTaumio He Bbi3Banm 6bl
60nMbLIOro yAVBEHWA. [JaHHbIe YPOBHM 3aTpaT Mo MNPOEKTY AOMKHbI
paccMaTpuBaTbCA B KOHTEKCTE OXKUAAIOLLMXCA MOCTYMEHUIA B pasvepe
400 MynnuapnoB HOPBEXXCKMX KPOH OT npoaaxm CINI 3aBoaom B
TeyeHue 25-neTHero Neproaa ero aKcnnyaraumm.

Hl [paBo co6CcTBEHHOCTH,

npoun3soacTteBeHHaA MOLWHOCTb U 3anachbl

MNpoekT CHOBUT peanunayeTcA B paMKax COBMECTHOMO NpeanpuATuA
mexay Statoil (33,53%), Petoro (30%), Total (18,40%), Gaz de France
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In December 2006 the Hammerfest LNG gas liquefaction plant at Melkoya
Island, in northern Norway, changed its status from a construction site to

a gas-processing complex (www.statoil.com). This gas liquefaction plant is
part of the Snghvit LNG project that involves the development of three gas
fields in the Barents Sea; Snghvit, Albatross and Askeladd (240m to 345m
deep), which lie some 140km northwest of Hammerfest in Norway and
were discovered in the early 1980’s. As well as being the highest latitude
gas liquefaction plant (710N) built to date and Europe’s first LNG export
terminal, this innovative project has much broader significance for the
longer-term development of the large and as yet untapped gas resources
in the Russian portion of the Barents Sea.

Innovation, however, comes at a price. Originally the project was to be
completed and the plant on stream by October 2006. This schedule was
extended in mid-2005 to start LNG production a year later in late 2007.
When the project was sanctioned by the Norwegian Parliament in 2002 it
was budgeted to cost some 39 billion Norwegian Krones (NOK) (~US$6.1
billion). There have been several setbacks and delays, and the project final
cost estimate was raised officially to some 59 billion NOK (~US$9.3 billion)
in 2006 (1 Krone ~ 0.16 US$ in January 2007). Few would be surprised if
the final cost came in significantly above that official estimate and start-up
was further delayed. These costs should be viewed in the context of the
expected gas sales of 400 billion NOK over the LNG plants 25-year life.

B Ownership, Capacities & Reserves

The Snehvit project is a joint venture between Statoil (33.53%), Petoro
(30%), Total (18.40%), Gaz de France (12%), Hess (3.26%) and RWE
(2.81%). Statoil operates the project and handles Petoro’s share. The other
partners will become shippers of gas volumes from the Hammerfest plant.
Statoil as co-charterer of three ships will eventually lit LNG from Melkoya
and Total and Gas de France will lift their share with their own single ship.

Hammerfest LNG is to be a single train facility with 4.3 million t/yr (mtpa)
of capacity, equivalent to 5.6 billion m2 pt (bcm). The plant will also

have the capability of producing 747,000 tonnes / year condensate and
247,000 tonnes /year LPG. The three fields supplying the plant have
estimated reserves of 193 billion m3 of gas and 20 million m3 (~113 million



(12%), Hess (3,26%) n RWE (2,81%).

Statoil ABNAeTCA onepaTopom nNpoekTa n ynpasnaeT aonen Petoro.
OcTanbHble NapTHepbI byayT oTrpy>xarb o6bembl rasa ¢ 3asoga CIlr
B XammepdpecTe. Statoil ABNAeTCA COBMECTHLIM (DPaXTOBLUMKOM
Tpex cynoB v bygeT oTrpy>xarb ob6bembl ¢ 3aBoga ClI B Menkos, a
Total n Gas de France nnaHupytoT OTrpy>aTb CBOIO YaCTb 06bEMOB C
MCNONb30BaHUEM MO OAHOMY COBCTBEHHOMY TaHKepy KaxkAblN.

3asop, CII" B XammepdecTe 6yneT nmeTb 0AHY NPOU3BOACTBEHHYO
NUHWIO (0Yepenb) C NPOU3BOANTENBHOCTBIO 4,3 MUNNNOHA TOHH B ro4,
YTO 9KBMBANEHTHO 5,6 Munnnapaa m3 B rof. 3aBoj, Takxke CMOXeT
BblMyCKaTb 747 TbIC. TOHH KOHAEHcAaTa U 247 TbIC. TOHH CXKUXXEHHOTo
npupogHoro rada (CHr) B roa. 3anackl Tpex MECTOPOXAEHWI, KOTOPblE
6ynyT NOCTaBNATbL Chipbe Ha 3aBog, oLeHnBaloTcA B 193 munnvapaa

M3 rasa 1 20 munnnoHoB M3 kKoHAeHcaTa. e Takxke noka He
BK/IOYEHHbIE B pa3paboTky 3anackl HedpTu. Ha cerogHAWHMIA feHb
MOAMMCaHbl KOHTPaKTbI C NOKyNaTenAM1 Ha BOCTOYHOM rMobepexxbe
CLUA (3nb Maco) n B cnannm (M6epapona) Ha nocTaeky 4 MANMOHOB
TOHH B rog. Statoil npoBoanT B HacToALLee BpemA paboTbl Mo
yBenuyeHuto K 2008 . B Tpu pasa NpomnyckHOM CnocobHOCTM TepMuHana
AnA nonyyeHuna rasa us ClNI" Ha BocTo4Hom nobepexbe CLLA B Kos
MouHT (Cove Point) ¢ 1,7 8o 7,3 MunavoHa TOHH B roA) AnA BO3MOXHOCTM
MOCTaBOK BbILLEYKa3aHHbIX 1 AOMONHMTENbHbIX 06bemos CIIM Ha
NpY6bINbHBIN 1 BLICTPO Pa3BUBAIOLLMIACA PbIHOK MMMopTa rasa B CLLA.

B [paduk ganbHenwen peanvsaumm nNpoeKTa
O6bembl CIMI; NOCTyNMBLUXE HA MOLLHOCTU MO CXMKEHMIO B
XammepdpecTe B koHLe 2006 ., cTanm 3HaMeHaTeNIbHOM BEXOW Ha

nyTv peanu3aumnmn npoekTa. [laHHaA nocTtaBka rasa ocyLecTBnAnach
u3 Ermnta TaHkepom ApkTuK lNMpuHuecc ana nepesosku CINI
BMecTuMocTbo 147200 m3. OaHHble o6bembl CIITI 6yayT ncnonb3oBaHbl
BHaYane AnA oxXnaxAeHnA 1 MPOBEPKN repMETUYHOCTH ABYX eMKOCTen
anA xpaHenuA CII Ha 0. MenkonA, a 3aTeM Ana ncnapeHnA HEKOTOPOro
konuyectsa CII" anA npoBepky paboTbl PACroNOXeHHON Ha OCTPoBE
3MEKTPOCTaHUMN. NEKTpocTaHUmMA ByaeT obecrnevnBaTb SHEPTUO

ANA YeTbIPEX MOLLHbIX KOMMPECCOPHbIX MOAYNEN, ycTaHaBIMBaeMbIX
Ha 3asoge CII, noTpebnAeman KaxablM U3 KOTOPbIX MOLLHOCTb
COCTaB/AET OKOMo 65 MBT. Kak oxxnaaeTcA, NepBbiil ra3 ¢ MOPCKUX
MeCTOpOXAeHU B BapeHLEeBOM Mope NOCTYNUT Ha 3aBoj, B Mae-uioHe
2007 r. 3aTeM NnaHMpyeTCA Ha4aTb CEepUIo NPEeANYCKOBbIX UCTbITaHWIA
TMHWW MO CXXMXKEHUIO NPUPOAHOTO rasa.

MepBas oTrpy3ka skcnopTHoro o6bema CII" 3annaHnpoBaHa Ha KOHeL|
neta 2007 r., a NPOMbILLNIEHHAA JKcrnyaTaumna — Ha aekabpb 2007 .
E>xerogHo 3aBopg 6yneT nponssoanTb Ao 70 oTrpy30k o6bemos CII
MopThbl Ha tore EBponbl pacnonoxeHsbl 6onee 4em B 2000 MOPCKUX MUIb
oT npeanpuATKA. MopTbl Ha BOCTO4HOM nobepexkbe CLUA pacnonoxeHbl
6onee Yyem B 3000 Mopckmx Munb OT 3aBoaa. [NyTb TaHkepa CII B 06a
KOHUa B Ntoboe 13 3Tux AByx HanpasneHuii byneT 3aHumatb oT 15 go 25
[Hew.

TaHkep ApKTVK MNpuHLECC ABNAETCA OAHUM U3 CyOO0B 3TOMo TUMa,
creumanbHO NOCTPOEHHbIM AnA nepeBo3ku CII; npon3BoauMoro Ha
npoekTe CHosWT. B Havyane 2006 r. komnanuA Mitsubishi Heavy Industries
rocTasuna TaHKep co chepryecKnm pesepByapoM COBMECTHOMY
npeanpuATuio, co3aaHHomy Leif Hoegh n Mitsui OSK Lines. B 2006 r.
TaHkep ApKTUK MNpurHLUecc 6bin NepeaaH B KPaTKOCPOUHYO cybapeHay
BG Group. HaaéxHana n npodHaa KOHCTpyKUmA cyaHa obecneymBaeT
BO3MOXHOCTb €10 A/IMTENbHOW KCrlyaTaLmm B XXECTKUX YCIOBUAX
OKpY>XatoLLen cpeabl, XapakTepHbIX ANA CeBEPHOM ATNaHTUKW,
0CO6EHHO B 3VMHMIA Nepuog,. KOHCTPYKUMA Kopryca paccuntaHa Ha
aKcnnyaraumio B pavioHe CeBepHON ATNaHTUKN B TedeHne 40 neT.

CoBmecTHOe npeanpuaTue CHOBUT HaaeeTcA nony4nTs B 2007-

2008 rr. noATBEPXAEHME HAMYMA OOMOMHUTENBHBIX 3anacos

rasa B HOPBEXCKOM cekTope bapeHueBa MopA AocTaTouHbIX AnA
obecneyeHna paboTbl BTopon odepeay 3asoga CIIT OTKpbITUe HOBOM
CTPYKTYpbI TopHepoc B ceHTABpe 2006 r. crnocobCcTBOBANO YBENNYEHUIO
pa3BefaHHbIX 3anacos Mo 3ToMy NpoekTy. OgHaKo Npy NPOEKTUPOBaHWN
BTOPOW 04epeaun BUAMMO byneT Heo6xoaMMO YHECTb OMbIT 3KCMyaTaumm

barrels) of condensate, plus additional potential oil not yet included in the
development. Supply contracts have been agreed to date with customers
in East Coast US (El Paso) and Spain (Iberdrola) accounting for 4 million
tyr of the capacity. Statoil is in the process of tripling the East Coast US
Cove Point regasification terminal capacity by 2008 (currently 1.7 mtpa

to 7.3 mtpa) in order to receive this and other LNG for the lucrative and
rapidly growing US gas import market.

Il Expected Forward Schedule

The LNG shipment, which arrived at the Hammerfest LNG facility close
to year-end 2006, marked a significant milestone in the project. It was
delivered from Egypt onboard the 147,200m3 LNG carrier Arctic Princess.
This cargo will be used initially to cool down and confirm the integrity of
the two LNG storage tanks on Melkoya Island and then to vaporise some
LNG to further test the island’s power plant. This plant will provide the
energy to power the plants four large compression modules, with each of
the two larger compressors requiring up to some 65 MW of power. The
first gas from the offshore fields in the Barents Sea will be landed at the
plant around May/June 2007. The liquefaction train is then scheduled to
commence a series of commissioning trials.

The inaugural LNG export cargo is scheduled for late summer 2007 and
commercial operations for December 2007. Some 70 cargoes of LNG will
then be shipped from the plant each year. Europe’s southern ports are
over 2000 nautical miles from the plant. US east coast ports are over 3000
nautical miles from the plant. LNG carrier round trips will take between 15
and 25 days to these two destinations respectively.

Arctic Princess is one of the fleet of ships specifically built for the carriage
of Snehvit LNG. Mitsubishi Heavy Industries delivered the spherical tank
ship in early 2006 to a venture formed by Leif Hoegh and Mitsui OSK
Lines. In 2006 Arctic Princess was sublet to BG Group on a short-term
charter. The robust design of Arctic Princess will enable the ship to
operate over a long service life in the extremely harsh environments
that can often be encountered in the North Atlantic, especially in the
wintertime. The hull design has a North Atlantic trading life expectancy
of 40 years.

The Snohvit joint venture is also hoping to confirm, in 2007 /8 enough
additional gas reserves in the Norwegian sector of the Barents Sea to
support a second Snghvit production train. The Tornerose discovery, made
in September 2006, has helped that reserves quest. However, it is likely
that some operational experience from the first train will be required before
the design of a second train can be finalised. This makes it unlikely that

a second train would be completed before 2014. It would also probably
require an expansion to the surface area of Melkoya Island.

Snghvit is the largest of the three fields holding about 50% of reserves. It
contains an oil layer, which may or may not prove economical to produce.
In the approved development plan eight subsea production wells have
been drilled from three standard subsea templates. A carbon dioxide
re-injection well has a separate template. Future plans for this first
train development involve Askeladden field coming onstream from
another 8 wells in 2011 and Albatross field coming onstream from
another 5 wells in 2018.

The Snghvit reservoir oil zone is just some 14 meters thick. Studies
performed prior to the approval of the gas / LNG development plan in
2002 concluded that production of the oil zone would not be profitable.
The potential of a higher long-term oil price has made partners reconsider
this conclusion. In August 2006 they announced plans to drill an appraisal
well, probably in 2007, to further evaluate the oil potential. There is local
opposition to using the cheaper options of a floating production and
offloading (FPSO) vessel for this production rather than bringing the oil to
shore and creating more jobs.

Environmentalists are strongly against oil production in the Barents

Sea. The area contains one of the few remaining healthy fish stocks in
the Barents Sea, which could be badly impacted by oil spills. Indeed,
whale conservationists on environmental grounds have also consistently
opposed the Snghvit project.
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nepsown o4epeay. [103TOMy BECbMa ManoBEpPOATHO, YTO BTOpaA ovepeab
6ygeT 3anylieHa B akcnnyaraumio paHee 2014 r. Kpome Toro, no-
BUAMMOMY, NOTPebyeTcA paclumMpeHre y4acTka cylum Ao 0.Menkon.

MecTopoxxaeHne CHOBUT ABNAETCA KPYMHENLUM U3 TPexX
paspabaTbiBaeMbIX MO NPOEKTY MECTOPOXAEHWNI, Ha OO0 KOTOPOro
npuxogmtca 50% 3anacos. MecTopoxaeHve coaep>XXmMT HeTEHOCHbI
FOPU30HT, OAHAKO SKOHOMMYECKaA Lienecoobpa3HOCTb ero pa3paboTku
noka He 6bina noaTBepXXAeHa. B cooTBETCTBUN C yTBEPXAESHHBIM
nnaHom pas3paboTKM C TPEX CTaHAAPTHBIX AOHHbLIX OMOPHLIX MOAYnen
661110 NPo6ypeHo BoceMb NOABOAHLIX CKBaXKMH. OTAenbHaA noaBoaHan
OMOPHaA NMTa ncnonb3osanack AnA 6ypeHnA CKBaXXWHbI ANA
NOBTOPHOM 3aKayku AByOKMCH yrnepoga. byaylume nnaHbl passnTuA
nepBON o4epean BKIOYaloT MeCTopoxaeHve AckenaaieH, Ha4yano
MPOMBILLSIEHHOMN 3KCMyaTaumn KOTOPOro 3annaHnposaHa Ha 2011 . n
Ha KOTOpoMm ByaeT NpobypeHo 8 aKcrnyaTauMoHHbIX CKBaXXWH, & TakxXe
MecTopoxaeHue Anbbatpoc — 5 CKBaXXWH, akcnnyatauma ¢ 2018 1.

MoLuHOCTb HedhTAHOIO KoNNeKTopa Ha MecTopoXaeHU CHoBUT
cocTaBnAeT Bcero 14 M. AHann3 NPOBEAEHHbIN Nepea YTBEPXKAEHNEM

B 2002 I. nporpaMmbl paspaboTKuM ra3oBbIX 3a5EXXEN U CTPOUTENLCTBA
mouHocTen CIMI no3sonun caenatb BbIBOA 06 9KOHOMUYECKON
HeLenecoobpasHoCcT pa3paboTKy HE(HTEHOCHOTO FOPU30HTA.
MepcrieKkTmBa ANMTENBHOTO YCTaHOBNEHNA 60Mee BbICOKUX MUPOBbIX
LieH Ha HebTb 3acTaBuna NapTHepOB No NPoekTy CHOBUT NepecMoTpeThb
37O 3akntoyeHune. B aBrycte 2006 r. oHW 06bABMNM O NiaHax 6ypeHnsa
OLIEHOYHOWN CKBaXKMHbI, CTPOUTESIbCTBO KOTOPOW AOMKHO ObITh

HayaTo, BepoATHO, B 2007 I, ANA BO3MOXHOCTUN AaSibHENLLEN OLEHKN
noTeHuvana HedpTAHbIX 3anacos. MecTHoe 06LecTBEHHOE MHEHWE
BbICTyMaeT NPOTUB MCMONb30BaHWA bonee AeLeBoro BapuaHTa,
npegycmMaTpuBatoLLEro SKCnsyaTaumio nnasyyemn cucTemMbl ana gobbiuu,
XpaHeHUA 1 OTTPYy3KN HE(PTH, U NPU3bIBAET OPraHM30BaTh JOCTaBKY
HehTM Ha 6eper, 4To obecneunno 6bl Co34aHNE HOBbIX PAbO4MX MECT.

3almMTHUKM OKPY>KatoLLE cpefibl TakxKe BbICTYMNaloT KaTeropuyieckm
npoTnB fobbl4n HehTn B BapeHLeBomM Mope. OTO OAVH U3 paioHOB
BapeHuesa mMopA, B KOTOPOM obutaeT camoe 601bLIoe KONM4eCcTBO
BMAOB pbli6, KOTOPbLIM YrpoXaeT PUCK NOABEPrHYTLCA BO3AEUCTBUIO
pa3nunBoB HedpTn. DaKTUHECKM, 3ALMTHUKU MOMYNALUA KATOB

M rpynnbl 3eneHbIX NOCTOAHHO BbICTYNAaloT NPOTUB peanusaumm
npoekTta CHOBUT.

H LlUupokoe BHeapeHUe nepeaoBbiX TEXHONOIMM
[lobbiBaeMbI Ha MECTOPOXAEHMAX NpoekTa CHOBUT ra3 coaepXuT oT
5% 0o 8% CO?2 n npoeKT pa3paboTku NpegycmaTpyBaeT cenapaumio
BbI3bIBAOLLEr0 MApHUKOBbIN 3PheKT yrnekmcnoro rasa Ha 3asoae

B MenkoA 1 ero ncnonb3oBaHve A5A MOBTOPHOW 3aKaykn Ha
MecTopoXaeHUn CHOBUT B MeCYaHbIN ropusoHT TybaceH Ha rmybuHe
2600 M. CTpouTenbCcTBO, 3KCMIyaTauma 1 06Cny>XKMBaHMe CUCTEM Mo
3akayke CO2 obonayTcA HeaeweBo, OAHAKO VX BHeAPEHWe No3BONUT
n3bexkarb HeAOMyCTMbIX BbIGPOCOB B OKPY>KAIOLLYIO Cpeay.

[na noBbiweHnA 3¢hheKTUBHOCTY MOPCKON [06bI4M ra3a byayT
NPVMEHATLCA MOABOAHbLIE KOMMEKChI A06ObIYK, yCTaHaBIMBaeMble Ha
MOPCKOM AHe. [JobbiBaeMan XnaKoCTb byaeT TpaHCNopTUPOBaTLCA No
TPy6ONPOBOAHON CUCTEME, BKIIOHAIOLLEN: ra30npoBOA BHYTPEHHM
avameTpoM 68 cm (27”), aBa TpybonpoBoaa ANA 3aKayku
XMMpeareHToB, ONTOBOMOKOHHbIE Kabenu 1 ruapasnmyeckme MHum,
COeAMHEHHbIE B NYYOK B OQHOM LUnaHrokabene nuHuiA yripaBneHua,

a Takke TpybonpoBoz AS1A TPAHCMOPTUPOBKM OXnAaemMoro obbema
CO2, coctasnatoLero 700000 ToHH B rog. Mocne BbiBoga o6beKTa

Ha MOJIHYO MOLWHOCTb 06wuii 06bem CO2, BbipabaTbiBaeMbIN Ha
06beKTe, Kak oxuaaetcd, coctaBut ~900 000 TOHH B rof (~2%

oT obLero o6bema Bbibpoca Avokeuaa yrnepoga B Hopserum).
MOHMTOPWHT 1 ynpaBneHne NoaBoAHbIMU AOOLIBAIOWMMY KOMMEKcaMu
n TpybonpoBoaamu ByaeT oCyLecTBNATLCA U3 LIEHTpa yrpaBrieHus B
Menkos. MNpu 3ToM onepaTopbl 6yayT MMETb BO3MOXHOCTb OTKPbIBaTh
1 3aKpbIBaTb 3a4BWKKW, PacnonoXeHHsle B 140 KM OT LieHTpa
ynpaBneHnA, C MOMOLLLIO YINPaBAIOLLMX CUrHANOB, NepeaaBaeMbixX

MO ONTOBOMIOKOHHbIM KabenfAM, BbICOKOBOSbTHBIM 3/1IEKTPUHECKUM
kabenAm, a Takxe rMapasBM4ecKnM JIMHUAM.
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B Innovation at Every Turn

Produced gas from the Snghuvit fields will contain between 5 to 8% CO2
and the project development involves separating this acid greenhouse gas
at the Melkoya facility and then returning it to the Snghuvit field offshore for
re-injection into the Tubasen sandstone at some 2600 metres depth. This
will be costly to build, operate and maintain but will avoid environmentally
unacceptable emissions.

Offshore gas production is to be facilitated through subsea templates on
the sea floor. Fluids will be moved through a pipeline system including: a
68cm (27”) internal diameter gas pipeline, 2 chemical injection lines fibre
optics and hydraulic lines bundled in a control umbilical, and a pipeline
dedicated to cope with the expected 700,000 tonnes /year CO2. The
total facility is expected to produce ~900,000 tonnes/year CO2 (~2% of
Norway’s total carbon emissions) when operating at full capacity. Control
and monitoring of subsea production facilities and pipelines will be
conducted from a control room at Melkoya. This requires operators
to open and close valves up to 140 km away with signals transmitted
along the fibre optic cables, high-voltage electrical and hydraulic
power lines.

Following conceptual design dating back to 1997 that involved Kellogg,
Bechtel and Linde offering competing designs, the liquefaction technology
finally selected for the project in 2002 was not a tried and tested design,
but a new Mixed Fluid Cascade (MFC) process developed by Linde
(Germany), main engineering contractor, in collaboration with their client
Statoil. This will enable Statoil and Linde in the future to market their own
patented design, but that decision has added cost, time and uncertainty to
the project. This novel liquefaction facility involves a 15m by 17m by 40m
heat exchanger. Hammerfest LNG will be the first baseload LNG plant
featuring an all electric drive power solution involving five, light-weight,
aero-derivative LMB000PD gas turbines (to be fuelled by field gas) a
further innovative development for the industry.

Another key feature of Snghvit LNG project was the process barge
concept during construction. The core liquefaction process facilities
were installed on a floatable barge during the initial construction phase
in Spain (Izar’s yard at Ferrol) and then transported as a single 33,000
tonne module and docked into a pre-constructed bay within the Melkoya
Island facility. This 9m by 154m by 54m unit represents the heart of the
liquefaction facility. A modularised approach was aimed at maximizing
offsite pre-fabrication activities, at a climatically less challenging and
aerially less constrained construction site. This decision was also intended
to provide benefits of parallel engineering at multiple construction yards.
However, making this work in practice proved more challenging than
expected and has caused much of the cost overrun.

When work was running behind schedule in Spain in mid-2005 a decision
had to be made to either move the partially completed liquefaction module
to Melkoya Island and complete the work there or delay moving the
module until summer 2006. The module was moved in July 2005 and the
additional work through the Norwegian winter added both cost and time
to the project. Key worker strikes have also not helped in maintaining the
project’s delivery schedule.

Hl LNG from Barents Sea - Huge Strategic Potential
Unlocking the Barents Sea gas resources has huge strategic implications
for both Norway and Russia. These gas fields, stranded since the 1980’s
will be finally commercialised by innovative technology developments and
some risk taking.

The Shtokmanovsk (Shtokman) gas field in the Russian sector of the
Barents Sea some 500 km from the port of Murmansk has estimated
reserves of 3.3 tcm (>100 tcf) was discovered in 1988 and has remained
stranded since then. It is believed to be the biggest offshore natural

gas field in the world. The field lies in some 300 m of water and will be
technologically, environmentally and climatically challenging to develop.
The first development phases have been provisionally budgeted at
$15-20 billion, with total investment expected to exceed $40 billion.
Costs, technology and contractual arrangements continue to delay the
development of Shtokman.



Mpwu BbIBOPE KOHLENTYasIbHOro NpoekTa ewe B 1997 r. paccmaTpuBasiMch
NpoeKTbl, Npeanaraswmeca komnaHuamn Kellogg, Bechtel v Linde.
BbibpaHHasa B koHeYHOM utore B 2002 I. TEXHOMOrMA NPOM3BOACTBA

CII ABnAnack He TPaAMLMOHHO MUCMOMNb3YeMOi, a BKIoYaBLLen

HOBBbIV NPOLIECC KaCKaAHOro LMKIIa ANA CMELLaHHbIX XUAKOCTen

(Mixed Fluid Cascade — MSC), paspaboTaHHbI komnaHuen Linde
(lfepmaHmA) — rasHbIM NOAPAAYUKOM MO NPOEKTUPOBAHWIO, COBMECTHO
CO cneunanncTamy 3akasyvka — komnanum Statoil. CoBmecTtHaA
paspaboTka no3sonmT Statoil n Linde B 6yaywiem npogasarb NULEH3UN
Ha CBOIO 3anaTeHTOBaHHY KOHCTPYKLUWO. OAHaKo NpuHATME B TO
BPEMA TaKOro PeLLEHVA MPUBESIO K YBEIMYEHUIO CTOMMOCTY, CPOKOB
peanuaaummn 1 HeonpeaeneHHOCTN NepcnekTuB npoekTa. O6bekT

HOBOW KOHCTPYKLIMM MO CXMXKEHWIO MPUPOAHOTO rada BKtoHaeT

6nok TennoobmeHHUKa rabaputamu 15 x 17 x 40 m. 3asog, CII

B XammepdecTe CTaHeT NepBbIM, HA KOTOPOM 6bI/10 BHEAPEHO
TEXHNYECKOEe peLLeHre C NOMHbIM MEePEXoAoM Ha SMEKTPONpuBoa,

1 BKIIOYAIOLWMI NATb NErkunx rasosbiX TypOVH aBnaumroHHOro Tuna
LM6000PD, ncnonb3aytowmx B Ka4eCTBe TOMMBa ra3 ¢ MECTOPOXAEHUA.
,D,aHHaH TexXHOonoruA ctana ewe ogHUM 13 BHeapeHHbIX HOBLUECTB B XoAe
peanusaumm npoekTa.

OpHom 13 apyrmx rasHbIX 0COOEHHOCTEN NPOeKTa co3aaHuA
npoussoacTtea CII npu paspaboTke rpynbl MECTOPOXAEHUA
CHOBWT 6bI1a KOHLENUMA UCMONb30BaHWA 6apXKu C TEXHOMOMMYECKUM
obopynoBaHvem npu ctpoutesibcTee. OCHOBHOE TEXHOMOMMYECKoe
obopynoBaH1e 1 YCTaHOBKM A51A NPOLIECCa CXXMXKEHNA ra3a

6bI7IM CMOHTUPOBAaHbI Ha NiaBy4yer bapXe Ha Ha4YanbHOM aTane
cTpouTenbcTBa B MicnaHum (Ha mopckom 3asoae Vsap B deppone),

a 3aTeM nepese3eHbl eanHbIM MogynemM Ha 33000 TOHH 1 nocTaBneH
B 3apaHee NOCTPOEHHbIN 40K NPOM3BOACTBEHHOTO 06beKTa Ha

0. Menkon. Bapxxa anmHon 154 M, LunpmHoOW 54 M, 1 BbICOTON 9 M
ABNAETCA LEeHTPasbHbIM 3/1IEMEHTOM 3aBOAa MO NPOU3BOACTBY

CII. Vicnonb3oBaHne Moy rbHbIX KOHCTPYKUMIA 0becneymBarno
MaKcumMalbHble BO3MOXXHOCTU ANA NpeaBapuTenibHOro N3rotoefieHnA B
3aBOACKMX YCnoBuAX Npu 6onee 6naronpMATHOM KNMaTe U MeHbLLNX
OrpaHNYeHnAX OKpy>KatoLLen cpepbl. [laHHOe peLueHne [OmKHO

661510 06eCNeYUTb NPeUMyLLECTBA NapasfesibHOro NPOEKTUPOBaHNA
Ha HECKOJbKMX CTPoUTENbHbIX Bepchax. OfHako peanvsaums 3Toro
noaxoda Ha NpakTyKe okasanack 60nee CroXHbIM, YeM OXKMAANOCH,
n npueena K cywecTtsBeHHOMY yBenn4eHuto nepsoHa4asibHO
3annaHMpoBaHHON CTOUMOCTW.

Korga B cepeaunHe 2005 r. paboTbl B MicnaHum oTctasanu ot rpacuka
HeobxoAMMO 6bISI0 MPUHATL peLleHne 1 BblbpaTb NMbo nepemelleHne
4aCTUYHO M3rOTOBMIEHHOTO MOAYNA CXXWXXEHWA Ha 0. Menkona anA
3aBepLUEeHNA CTPOUTENLCTBA MOAYNA TaM, UK OTIOKWUTL NepemeLLeHne
mMoayna go neta 2006 . Moaynb 6bin nepeseseH B uone 2005 . n
[AononHuTenbHble paboTbl, NPoBOAVBLLMECA B HopBerim B 3MHee
BpeMA, NPUBENU K YBENIMHEHMIO KaK (hPMHAHCOBbIX pacxofos, Tak

1 3aTpart BpemeHu Ha cosgaHue komnnekca Cll. 3abacToBku

pabo4mx KNYEBbIX ANA NPOEKTa CneLmanbHOCTeN Takxke NpuBenn K
CyLLECTBEHHOMY OTCTaBaHWIO OT rpadmka CTpouTenbCTBea.

B CII c bapeHueBa mopsA:

OrPOMHbIN CTPaTern4eckmnin NnoTeHumarn

PaspaboTka 3anacos rasa B bapeHLeBoM Mope UMeeT rpomaaHoe
cTparernyeckoe 3HadveHve kak anAa Hopeeruu, Tak n ana Poccun. 3Ttn
ra3oBble MECTOPOXAEHNA, BONPOC O pa3paboTke KOTOPbIX OcTaBasncA
HeonpeaeneHHbIM eLe ¢ 1980-X T., HakoHeL, TO GyayT BOBMIEYEHbI

B NPOMBILLNEHHYIO pa3paboTKy bnarogapa BHEAPEHUIO HOBENLLNX
TEXHOMOMMYECKMX PELLIEHNIA N FOTOBHOCTM Y4acTBYIOLMX B NPOEKTe
KOMMaHUi B3ATb Ha cebA pUCK.

PacueTHble 3anack! LLITokMaHOBCKOro ra30BOro MECTOPOXAEHWSA,
pacnosioXXeHHOro B poccuiickom cektope bapeHuesa mopa B 500 km oT
nopToBoro ropoga MypmaHcka, coctasnatoT 3,3 Tpunnmona m3 ((>100
TPUNIIMOHOB Ky6. chyTOB). MecTopoxaeHue 6bino oTKpbITO B 1988

I. M C TEX MOp BOMPOC O ero NPOMbILLSIEHHON pa3paboTke ocTaBanca
OTKPbITbIM. o MHeHno OKCNepToB, OHO ABAETCA prI'IHeI7IIJJI/IM B

MMpe Mo 3anacam NPUPOSHOro ra3a MOPCKUM MECTOPOXAEHNEM.
MecTopoxaeHue pacronoXeHo B pavioHe rae rnybuHa Mopa cocTaBnaeT

Statoil, Hydro, Chevron, ConocoPhillips and Total were the five major
international companies shortlisted competed in 2005 to compete for
participating in partnership with Gazprom in the development of Shtokman
for LNG export. However, it was announced in October 2006, that due to
unattractive proposals from all five companies that Gazprom would be
developing Shtokman on its own and probably shipping the gas by pipeline
to Europe rather than building a gas liquefaction plant at Murmansk,

as had originally been planned. Few believe that the LNG project will

not proceed in some form or another and is likely to involve Statoil and

/ orTotal (partner in Sncphvit) to provide their technical knowledge and
experience associated with building and operating the Snghvit LNG facility.

A gas liquefaction facility in the Barents Sea would enable Gazprom to
export gas to the US and thereby diversify and expand its gas markets to
the west beyond Europe. Unless a decision to proceed is made in 2007
a Murmansk liquefaction plant is unlikely to be completed before 2012, by
which time Snghvit will probably be well advanced with its second train.
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okor1o 300 M, u ero paspaboTka npeacTaBnAeT cobor 3aaadyy, CIOKHYO
C TOYKM 3peHnA NPpUMEHAEMbIX TGXHOJ'IOFI/II?I, 3awmTbl 0pr>Karou4e|?| cpenbl
1 KIIMMaTn4ecKux ycrosuin. lNpeasaputenbHana CTOMMOCTb NEPBbIX 3TarnoB
pa3paboTku oLeHmBanach B $15-20 Munnvapaos, a o6LumiA OKuaaeMbIin
ypPOBEHb UHBECTMLMIA cocTaBnAn $40 MunnmapaoB. Beicokuil ypoBeHb
3aTpart, HeobXoAMMOCTb NPUMEHEHNA CIIOXKHBIX U AOPOTMX TEXHOMOTUA

1 HeonpeaesieHHOCTb KOHTPaKTHbIX ndOBI/II7I npuBoAAT K NOCTOAHHOMY
OTKaablBaHWIO HaYasa paspaboTku LLitokmaHa.

MATL KPYMHbIX MEXAYHapOoAHbIX HETAHBIX KOMNaHuiA, BKNtovasa Statoil,
Norsk Hydro, Chevron, ConocoPhillips v Total koHkypuposanu B 2005 .
3a npaBo cTaTb NapTHepoM [asnpoma B paspaboTke LLITokmaHoBCKOro
MECTOPOXAEHVA 1 MnaHmpyemom akcnopTe CIIT OaHako B okTAGpe
2006 r. 6b1510 06BABNEHO, YTO, MOCKONbLKY NPEAIOXEHNA BCEX

NATW KOMMaHUIN OKa3anncb HenpuenekarenbHbIMK, [asnpom GyneT
CaMOCTOATENbHO OCYLLECTBNATL pa3paboTky LLITokmaHoBCKOro 1,
no-B1AYMOMY, TPaHCMOPTUPOBATL ra3 no rasonposogy B EBpony, a

He cTpouTb 3aBog, CIIM B MypmaHcke, Kak nnaHMpoBasiochk BHavarne.
HekoTopble 3KkcnepTbl nonaratoT, Y4To Npu paspaboTke LLiTokmaHckoro
MecTopoXAeHNA ByneT B TON UMW MHOWM CTENEeHU peann3oBbIBaTbCA
NPOEKT Mo cosaaHuio komnnekca ClI; B KOTOPOM MOTYT NPUHATL
yyacTtume Statoil u/vnmn Total (napTHepbl B npoekTe CHOBWT) N NPUMEHUTD
CBOW OMblIT, NOMYYEHHbIA NP CTPOMUTENBCTBE U IKCMyaTaummn Komnnekca
CII B npoekTe CHOBUT.

Co3spanue komnnekca CII npu paspaboTke 3anacos B bapeHuesom
MoOpe Mo3BONUT [a3npoMy OCyLLECTBNATL akenopT rasa B CLUA 1, Takum
06pa3om, yBENU4MTb YNCINO AOCTYMHBIX PbIHKOB ANA peanv3aumm rasa
3a npeaenamu Esponbl. Ecnn B 2007 1. He 6yaeT NpUHATO peLLeHne o
Havane pa6or, 3asog, CINI" B MypmaHcke HaBpaa, nv 6yaeT 3anyLueH Ao
2012 r. A K aTOMy BpemeHm NpoekT CHOBUT HaBepHAKa YNAET faneko
Brepep nocre peanusaumm BTOPOI oHepeay.
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pPenakuMOHHOo CoBEeTa XypHana
ROGTEC. OH cneuvanusvpyeTcA B
06nacTi NPOeKTNPOBaHUA CUCTEM

LA NPOEKTOB pa3paboTKy 3anacoB
NPUPOAHOrO ra3a, B YaCTHOCTW, ANA
TpaHCNoOpTUPOBKM ra3a, NPon3BoACTBa
CII; cxxaToro npMpoaHoro rasa, a

Takxe nepepaboTku rasa. B kayectse
BeyLLEero KOHCyNbTaHTa OH y4acTBOBa
B HECKOJTIbKUX MeXXAyHapOoaHbIX NpoeKTax
Nno NPOEKTUPOBAHUIO CUCTEM A0ObIHK U
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AnAd
NMPOIMPECCA

Mpu pa3paboTke MOPCKUX MECTOPOXAEHUNA
OAHOMN U3 rMaBHbIX 3apay ABJNIAETCA
[OCTUXXEHUE MaKCMMalNibHOM
9(ppeKTUBHOCTHU B CJIOXKHbIX U
OTBETCTBEHHbIX YC/I0BUAX paboTbl. U
MHoroe 6yaeTt 3aBMCETb OT HAAE@XHOCTHU
MUCNoNb3yeMbIX ABUraTesiel U 4OCTUXKEHUA
MMU Heo6xoaUMbIX NoKasaTenen paboTbl.

Kak npu cTponTenbcTBe CKBaXWHbI,

TaK 1 Npy TPaHCNOPTUPOBKE A06bLITON
NpoAyKUUN ra3oBble U AN3ENbHbIN
nsuratenu Cat® obecneynBaroT OT/IMYHbIE
nokasarenu paboTbl U NPEBOCXOAHYIO
3(pHhEKTUBHOCTb NPY MakcumasibHOu
HagexHocTn. Mbl npuaaem TEXHUHECKON
NnoAAepXXKe He MEHbLUYIO BaXXHOCTb, YEM
BHEOPEHMWIO NepeaoBbIX pa3paboTok n
COBEPLUEHCTBOBAHMIO HALLEV NPOAYKLNN.
[MoaTomy Mbl Bcerga roToBbl MOMOYb BaM B
peLLEHNM BO3HMKAIOLWMX NPOONeEM.

[nAa nonyy4yeHnMAa [ONONHUTENBHOMN
nHcopmaumn o Hanbonee ahpeKTUBHOM
NPUMEHEeHUN Hallen NPoAYKUMN ANA peLueHns
BalLMx 3a4ad no3soHuTe aunepy Caterpillar B
BalLeM pervoHe uim noceTuTe Bab-cant

www.cat-oilandgas.com

[a3oBble ABUratenu B AmanasoHe
3P hEeKTMBHON MOLLHOCTH:
ot 35 kBT (47 n.c.) no 6100 kBT (8180 n.c.)

IusenbHble aBurateny B
[AnanasoHe ahheKTUBHON MOLLUHOCTH:
ot 15 kBT (20 n.c.) po 15 710 kBt (21 067 n.c.)

Caterpillar Global Petroleum

13105 Northwest Freeway, Suite 1010
Houston, Texas 77040-6321

Phone: 713-329-2207

Fax: 713-895-4280
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