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Shtokman Development AG:
300 meters under the ice...

CrtoapT HenbcoH 1 Kupunn ammnkos: «LLItokvaH esenornveHt Al»

TexHonormnst foGbiHM rasa Ha LLiITokmane npegycmatpuBaeT
HanM4YmMe Ha AHE MOPS CMOXKHOWM CUCTEMBI MOABOAHOMO
00BbIMHOMO KoMNekca. [py ero MPoeKTMPOBaHNM,
MOHTaXKE M SKCryatauumn 6yayT MPUMEHSTECA
TEXHOSIOMM, CPaBHMMbIE C KOCMUYECKMU. KpariHe
B2>KHbIMW 3f1eMeHTaMn OyayT SBAATECA OOHHBIE MINTbI

1 MaHUdobabl. O6 X OCOBEHHOCTSX paccKasbiBatOT
CTtoapT HenbCoH, MeHemxep No NOABOAHOMY AOOLIMHOMY
KoMrnekcy, 1 Knpunn N3MmnkoB, nHxeHep NoaBOAHOMO
00DbIMHOMO KOMMJIEKCa.

bonbiLomy Kopa6nio — GonblUoe nnaBaHne

XodeTcs gymatb, 4To Anekcangp MNyLwKmH nmven B
BUOY W Hac, koraa nucan: «BooxHoBeHWEe HYy>KHO B
rnoa3nmn, Kak B reoMeTpum». MecTopoXKaeHne orpoMHO
Mo NtobbIM MepKam, 1 MO3TOMY Mbl AOMKHbI MbICIUTb
MacLiTabHo. Onsa pa3paboTkn 0OHOM TOIbKO NMepBom
dasbl n3Ha4vanbHO Heobxoammo 6yaeT NpodbypuTb 16
BbICOKOMPOAYKTUBHBIX SKCMyaTaUMOHHbIX CKBaXKWNH C
MAoLLaAbI0 APEeHMPOBaHUS, NPEeBbILLAOLLEeN NMioLaab
Mapwxa.

Ha Mmopckom aHe ByaoeT co3aaHo Tpu LIEHTPa BypeHns,
B K&XKOOM M3 KOTOPbIX YCTAHOBAT ABE OOHHbIE MNTLI.
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Stuart Nelson & Kirill Izmikov: Shtokman Development AG

The design, installation and operation of the Shtokman
Project are akin to those faced when working in outer
space, such are the complexities. Stuart Nelson, subsea
production unit manager and Kirill Izmikov, subsea
production unit engineer at Shtokman Development AG,
discuss the project.

A great ship asks for deep waters

[ would like to think that Alexander Pushkin was thinking
of us when he wrote “Inspiration is needed in geometry,
just as much as in poetry”. The size of the Shtokman field
is enormous by any standards. We have to think ‘big’ for
Shtokman - the development of Phase | initially needs 16
high production wells spread over an area greater than the
size of Paris!

Three drilling centers will be created on the seabed, with a
template designed for four drill slots, meaning four borholes
can be drilled in the single template. These directionally drilled
wells extend to more than 2 km in depth.

In order to meet the production targets, two drill ships
will be used simultaneously to drill and complete the
wells. They will drill through a slot in each template
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[oHHast nnuTa paccHmUTaHa Ha YeTblpe BypoBbIX OKHa,
cnenoBaTenbHO, Yepes OAHY AOHHYHO MAUTY MOXKHO
OyOeT NPoBypUTb YETbIPE CKBaXKMHbBI. CaMi HAKTOHHO-
HanpaBneHHble CKBavKMHbI OyayT yXxoauTb Briyob 6onee
4eM Ha 2 KM.

YT106bI 06ECNeYnTb Ha4ao A4O0ObIHM B YCTAHOBNEHHbIE
CPOKM, ABe BypOoBble YCTAHOBKM OOHOBPEMEHHO OyayT
BECTU paboTbl MO BYPEHNIO N 3aKAHYNBAHMIO CKBaXKMH.
OHu ByayT OCyLLECTBNATL DypeHue Yepes BypoBble
OKHa Ha KaxxaoWn OOHHOW MAnTe 1 yCTaHaBIVMBaTb
oHTaHHble apMaTypbl («efkn»). NogsoaHas 4obbli4Has
cuctema (NMAC) BkNOYAET HE TONMBKO OOHHbIE MAUTbI U
MaHUONbabI, HO

N UHCTPYMEHTBI,
HeobxoanMble

015 6ypeHns 1
3akaH41BaHus
CKBaXKVH. Ha
3aBepLUatoLLEN
cTagun bypeHus
OypoBas yCTaHOBKa
nomeLaeT u
MOHTUPYET Ha
YCTbe CKBa’KMHb!
dOHTaHHYO
apmartypy, Kotopas
3aTeM COeANHSeTCS
C MaHN(PONLAOM.
VImMeHHO ¢
MaHuonsaa
HaYMHaeTca OOoarvn
nyTb 0O6bLITOro rasa
1N KOHOeHcaTa Ha
TEXHOJIOMMYECKOoe
cyaoHo. Kaxxgast
«efIKka» — CJIOXKHbIN
KOMMMNEeKC
BbICOKOHAMOPHbIX
TPy 1 KanaHOB BbICOKOrO AABEHNA —
yCTaHaBNMBAETCS Ha CBOE MECTO C BefiM4aiiLLen
OCTOPOXHOCTbBIO 1 TAKOW TOYHOCTBLIO, MPU KOTOPOM
MHOrOCTyrneH4aTas cucTema yrnioTHEHNA CMOXXET
rapaHTUPOBAaTb, YTO MPW 3KCMNyaTalnm CKBaXKMHbI HE
BO3HVIKHET YTEYKM rasa.

Mpouwie npepynpeauTb

B ceBepHbIX LWNPOTax 13-3a NorofaHbIx yCaoBui
OypOoBble YCTAHOBKIW MOMYT paboTaTb TONbKO YeTbIpe
Mecsila B rofy. B npouecce 6ypeHnst n 3akaH4mBaHus
CKBaXXVNH OHN MOTI'yT ObITb noaBep>XeHbl HeaonyCTMbIM
Harpyskam OT BETpa, BOJIH U NnaBy4nx Nbaos. B
HalleM NPOeKTe NMPeayCMOTPEHbI CUCTEMBI, KOTOPbIE
NO3BONISAKOT NMPON3BOANTL aBapUNHOE OTCOEOMHEHME U
B TO »Ke Bpems obecnedmBatoT B6e3onacHoe NokmaaHne
CKBaXKMHbI. [N 3Tnx uenemn Mol paspaboTtanu
crneupanbHble MPOTUBOBBLIOPOCOBbLIE MPEBEHTOPDI U
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MoaBoAHble MOdymM ¢ MecTopoXkaeHns Ormen Lange, «Ctatonn»
Templates from Statoil’'s Ormen Lange field

and set the Christmas Tree; our Subsea Production
System (SPS) provides not only the template and the
manifold, but also the tools necessary for the Drilling
rigs to make the wells, and the “completions”. At the
end of the completion phase, the Drilling rig will set the
tree which is then connected into the manifold. It is the
manifold which is the start of the production for the
gas and condensate on their long route to the Floating
Production Unit. Each Tree, which is a collection of
complex high pressure machined pipes and valves, is
gently set in position with such precision that multiple
seals engage to ensure that no gas is lost at the
interface between the well tubing and casing, and the
Tree itself.

®OTO: FMC TECHNOLOGIES - PHOTO: FMC TECHNOLOGIES

Prevention is Better
than a Cure

There are only 4
months of each year
in these northern
latitudes when the
rigs can operate
because of the
weather. While the
process of drilling
and completing
the wells is going
on, the rig may

be subject to bad
weather in the form
of wind, waves and
ice on the surface.
Safety systems are
in place to allow
for emergency
disconnections
while still ensuring
that the wells are
safe. For this,

we have designed Blow Out Preventers (BOP) and
Emergency Disconnect Packages (EDP). Such devices
will be under the highest standards of maintenance when
in use. Experience — both the good and the bad — has
shown us the need to “plan for the worst”. Only then can
we “hope for the best”.

Crucial to our designs are the key goals set out and
the 3 “R’s”.

Reliability: Achieved through good design; qualification,
quality control and testing.

Redundancy: whereby if any control valve or
communication line should fail, there is a back-up.

Retrievability: which means that through modular design,
when one part fails, retrieval and replacement is made as
easy as possible.
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CUCTEMbI aBapUINHOIN PacCTbIKOBKN. [pu aKkcnnyaTaumn
[aHHbIX YCTPONCTB K HUM BYIyT NMPUMEHSITbCS CaMble
CTporve cTaHgapTbl TEXHUHYECKOrO 06CTYKNBAHNSI.
MoNoXUTENBHBIN OMbIT 1 OLUMOKX NPOLLMIOro
NMoKa3bIBaOT: HAOESATbCS Ha Jlyyllee MOXXHO NLLb Toraa,
KOrAa Mbl FOTOBbI K CAMOMY Xy[LLEMY.

Tpw thakTopa UMEIOT PeLlatoLLee 3HaYeHNe O HaLlero
MNpoekTa:

HaOEe>KHOCTb: BbICOKOE KAYECTBO MPOEKTUPOBaHVISA,
arrecrtauuu, TLLI,aTeJ'IbeII7I KOHTPOJIb KaveCcTBa
NpoBedeHVE VUCTIbITaHWI;

pesepBrpoBaH/e: OyGnmpoBaHne MYHKLMN KaxXOoro
PeryMpyroLLEro KarnaHa 1 KaXkaon MHNM CBA3K Ha
Cly4an 0TKasa;

nerkasi 3BfieKkaemMoCTb: B ClyHae 0TKasa Kakoro-
B0 anemMeHTa CUCTEMbI ero U3BMeYeHMe 1 3ameHa
MaKCVMasbHO YNpOoLLaoTCs 6narofapst ModyibHOMY
MPUHLANY NOCTPOEHWSt 060PYA0BaHMS.

WHHoBaLWMOHHOE NPON3BOACTBO

[MpoeKTnpoBaHne 1 N3roTOBEHNE AOHHbIX NANT U
MaHVUdOIbA0B NpeaycMaTpPUBaETCS OCYLIECTBNSATL B
Poccun. OT HMX 3aBUCUT ycnex BypenHus 1 0odbluu,
NMO3TOMY OHU AOSMKHbI ObITb N3rOTOB/EHbI B CTPOIOM
COOTBETCTBUM CO CTaHAapTamMn 4719 BbICOKOOAEONTHbBIX
ra30BbIX CKBaXKMH BbICOKOrO AaBNeHWs, KOTopble OyaoyT
npobypeHbl Ha LLITOKMaHOBCKOM MeCTOPOXXAEHUN.

B cocTtaB maHudonbaa BXOOUT CNOXHBIA KOMIMMEKC
TpybOoMnpPoBOAHOM apMaTypbl BbICOKOIro AaBneHus,
KOHTPOJIb Haf, KOTOPbIM OCYLLECTBASIETCA Yepes
MPOXOAALMIA MO AHY MOPS LUTaHroKabes b, KOTOPbIN
COEAVHEH C PacrnoNOXXeHHbIM B HECKOJIbKMX KNIOMETPax
OT AOHHbBIX MINT UEHTPOM yNpaBneHnsa Ha TeXHONorn4e-
CKOM CyaHE. VX KOHCTPYKLMOHHbIE PELLEHNS,
TEXHNYECKME XapPaKTEPUCTUKN N KaY4ECTBO U3rOTOBNEHNS
OyaoyT COOTBETCTBOBATb CaMbIM MepeaoBbIM CTaHOapTam
B Hallen otpacin. Kpome Toro, Ce30HHbIE OrpaHnyeHus
Mo MOroAHbIM YCOBUSAM O3HAYatoT, YTO CPOKM
N3rOTOBEHVS MAUT U MaHUMONMBAOB UFPAKOT KITKOHYEBYHO
POSb.

Mpwn peannaaumn LLITOKMaHOBCKOrO MPOEKTa Mbl BCTAEM
Ha NyTb MHXXEHEPHO-TEXHNYECKOIO HOBATOPCTBA, Fae
HaC OXXMAAT HeMarble TPYAHOCTM — AOCTAaTO4HO
BCMOMHUTb XOTs1 Obl MacLUTab MECTOPOXAEHNS U
noroaHble ycnosus. OT Hac NOTPebyeTcst BECb OMbIT,
MPUOBPETEHHBIN HA BCEX MPEALLECTBYOLLMX NPOEKTax, U
Hawa paboTa OTKPOET, HECOMHEHHO, HOBbIE FOPU30HTbI
B 061aCTV OCBOEHMS MOABOAHbIX MECTOPOXAEHUI.
LLITokmaH — ganeko He NpocTomn NPOEeKT, HO OH CTaHET
[NpoekToM Beka. M Korga ero nepeasi CKBaxknHa gact
rag, KaKablh U3 HaC UCMbITAET YyBCTBO 3aKOHHOM
ropgocTu.
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[oHHble mnnTbl ¢ MecTopoxxaeHus Vega «Ctatonn»
Templates from Statoil’s Vega field

Innovative production

The Drilling Templates and Manifolds will be designed
and manufactured in Russia. They are key to the Drilling
and the Production and must be made to the exacting
standards needed for the high pressure and high rate gas
wells that make up the Shtokman field.

They too are a complex array of high pressure valves
which will be controlled through an umbilical laid on the
seabed and connected to the vast control center many
kilometres away in the FPU. Their design, specification,
and fabrication will be to some of the most advanced
standards used in our industry. In addition, the constraints
laid upon us by the weather means that schedules for
completion of the fabrication are absolutely critical.

In Shtokman, we have embarked on a great journey of
engineering discovery due primarily to the size of the

field and the weather, which will be faced. It will call on
all of our experience, yet it will chart new frontiers for the
subsea industry. Shtokman will not be an easy Project —
but it will be great. When the first well comes on stream,
each of us can be justly proud.
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MoasoaHbIE MOLYN C MECTOPOXKAEHS
Ormen Lange, «Ctaton»

Templates from Statoil’s Ormen Lange field
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OcBoeHMe noaBoOAHbIX
pecypcoB ApKTUKM -

Cenvyac 310 CTAaHOBMUTCSA pearnbHOCTbIO

OnrTumanbHble TEXHOTOTMYECKIE PellleHNs, 60raTblil onbIT 1 NuAupyioiue nosuunu kommoanun FMC Technologies BHOCAT
B)KHBIII BK/IAJ] B YCIEIIHYIO Pa3pabOTKy MOJBOAHBIX MECTOPOXK/IeHNIT Ha apKTudeckoM 1ienbde. Texnonorun FMC Technologies
3HAYUTETBHO 06/IErYal0T OCBOEHIE M 9KCIUIYATAI[UIO ITIOABOSHBIX MECTOPOX/IEHNUII B YC/IOBUAX aPKTUYECKUX MOPeIt, HOKPBITHIX
JIBIOM [I0 CEMU MeCsIieB B ToRY. IToMHBI KOMITTEKC HAIINX TeXHMYECKUX PelleHNIT BKI04aeT B ce0s HaleXKHble M IPOBEPEHHbIE
Ha IPaKTMKe TeXHOIOIVMH JJIs HOLBOJHOTO 6ypeH s, FOOBIUM, Cenapauyu 1 TPAHCIOPTUPOBKY YI/IEBOZOPOJOB, CHCTEMBI
MOAKIIIOYEHNS OTHeTbHBIX CKBAXIH IPOTHKEHHBIMY LIl paMyt, 9KOTOTUYEeCKH YMCThIe IOTHOCTDIO 3/IeKTPUPULIPOBAHHBIE
CHCTeMBl MOHUTOPMHIA U CHCTeMbI yIIPpaBIeHUA IOTOKOM YITeBofoponoB. He m03BobTe IbAY BBIAABUTD Bac U3 APKTUKIU.
JIy4dire o6paTuTech K HaM, MbI CMOXKEM BaM IIOMOYb.

Mbl NOMOXeM BaM BbIATK Brepen,
U yaepxatb nugupyioLiye nosmuyumun. g e I T




