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M.H. MaHcypos, E.B. 3axapos (000 ‘Tasmnpom BH/NTAZ')

POMBbILLMIEHHAA HETErA3OHOCHOCTL B

CeBepo-CaxanHCKoM Nporube ycTaHoBeHa
B CPEOHEBEPXHEMMNOLIEHOBOM (OKODLIKANCKUM 1
HVDKHEHYTOBCKUIA FTOPU30HTBI), HXKHECPEAHEMMOLIEHOBOM
(YAHWHCKUIA 1 OArHCKUA FOPU30HTbI) 1
BEPXHEONUIOLIEHOBOM (0AEXYPUHCKNIA FOPUSOHT)
KoMnnekcax. Hanbonee KpynHble MECTOPOXKAEHNS YB
MPUYPOHEHBI K NTOBYLLIKAM, B (DOPMUPOBaHUM KOTOPbIX
3HaYNTENBHYIO POSIb ChirPasT KOHCEAUMEHTALMOHHBIN
haxTop. Takme NOBYLLKM MNpK MPO4MX 61aronpUsATHbIX
YCNOBUSIX OBBbIHHO XapaKTEPU3YHOTCS BbICOKMM
koahduumeHToM 3anonHeHus — 0,5-0,9. KoathduumeHT
3anoJIHEHMS MOCTCEAMMEHTALMOHHBIX TOBYLLEK PEAKO
npeBbiwaeT 0,5 1 06bIMHO M3MEHSIETCA B NMpeaenax
0,1-0,5. B HacTosiee Bpema OAO «[asnpom» Bnageet
NMueH3nsMm Ha BocTouHo-OponTuHekmi (6nox 1),
Ansickumin (6nok 1) n KnpuHekmin (610K 1IV) ysactkn Hegp
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M.N. Mansurov, E. V. Zakharov (‘Gazprom VNIGAZ" LLC)

he commercial oil-bearing capacity in the North-

Sakhalin trough was detected in the upper mid-
Miocene (Okobykay and Nizhnenut horizons), lower
mid-Miocene (Yuninsk and Dagin horizons) and the
upper Oligocene (Dayekhur horizon) range. The larger
hydrocarbon (HC) deposits are confined to traps that
formed under a strong consedimental influence. In all the
other favorable conditions, these traps typically feature
a high spacing factor — 0,5-0,9. The spacing factor in
post- penecontemporaneous traps rarely exceeds 0,5
and normally varies between 0,1-0,5. Gazprom currently
holds the licenses for the East-Odoptinskoye (block 1), the
Ayashskoye (block Il) and the Kirinskoye (block IV) for the
Sakhalin-3 project. These blocks are situated in the north-
eastern shelf of Sakhalin Island and in the North-Sakhalin
trough. The East-Odoptinskoye and Ayashskoye blocks are
located in the northern hypsometrically elevated section,
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OFFSHORE H

npoekTa «CaxanunH-3». 9T y4acTkm
PAaCMONOXKEHbI HA CEBEPO-BOCTOHHOM
wenbde o. CaxannH B CeBepo-
CaxannHckoM npornbe, mpudem
BocTouHo-OnonTuHCKMM 1 AZSILLICKNIA
Yy4YacTKUM pacrnonarakoTcsi B CEBEPHON
MMNCOMETPUHECKN MPUMOAHATON ero
YacTn, a KUPUHCKNUIA yHaCTOK B KOXKHOM
OnyLLEEHHOM YacTu (puc.1).

CpaBHUTENBHBIN aHanM3
reosIOMMHYECKOro CTPOEHMA U
HedTera3oHOCHOCTI BbISBIIEHHbBIX
MECTOPOXAEHNI U MEPCMNEKTMBHbIX
JIOKa/IbHbIX CTPYKTYP-OBYLLEK Ha
JIMLUEH3MOHHbBIX YHacTKax Heap B
npenenax Cesepo-CaxanMHcKowm
HIMO nokasan, 4To B HampaBfeHnn C
ceBepa Ha tor, Mo Mepe yaaneHus ot
NCTOYHMKA CHOCA, MPOCNEXBaETCA
ocnabneHve BINSHAS AenbThl P. AMyp U
YXYALLEHNE NITONOMHECKOrO COCTaBa,
haLmanbHbIX YCIOBUM U CHDKEHME
MOLLIHOCTU YAHUHCKO-OarMHCKOrO,
OKODbIKANCKOrO 1 HKHEHYTOBCKOMO
HePTEra30HOCHbIX FOPU3OHTOB. 3TO
4YETKO BUOHO B Npenenax BocTouHo-
OmonTUHCKOro, ASILLICKOTO U,
0COBEeHHO, KMpMHCKOro 610KoB.

Ha BocToke HO)KHO-KMprHCKOro

1 MbIHrHCKoro KM (6nok 1V)

Mo MHTEpNpPeTaLun MaTepnanoB
cencmMopassenkm 3D yCTaHOBIEHDI
[BE MpaH1Lbl yXyaLIEHNS
KOJITEKTOPCKMX CBONCTB
BEPXHEOATMHCKNX OT/IOXKEHWIA

— NepBasi CBsI3aHa C 4YaCTUYHbIM
BbIKITMHMBAHMEM KOJIIEKTOPOB, a
BTOpasi — C NOJIHbIM OTCYTCTBMEM
MPOAYKTUBHBIX OTNIOXEHUI B
pesynsTaTte haumanibHOrO 3aMeLLIEHIS.
Ha ceicMmmHecknx paspesax Yepes
FOXKHO-KMPUHCKYHO 11 MBIHIUHCKYIO
CTPYKTYPbI KPOBESbHas HaCTb
MO3OHEME3030ICKOro KOMIMJIeKca
COMPOBOXXAAETCH CUMBHBIMM
oTpULATENBHBIM aMMIUTYAHBIMM
aHOMaINAMK, CBA3AHHBIMA C
HalMHMeM KaBEPHOSHO-TPELLMHHBIX
pe3epByapoB. B cBA3n ¢ 3TuM, B
OOHOW 13 MOCNEOYOLLMX CKBaXKMH Ha
HOXKHO-KMPUHCKOM MECTOPOXKAEHNM
HEOBXOOMMO BCKPbITb 3TV OTNIOXKEHWA
B O11aronpusATHbIX CTPYKTYPHbBIX
YCINOBUSAX U U3YHUTb NX BO3MOXKHYIO
HePTera3oHOCHOCTb.
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Figure 1 — Sakhalin-3 license plots
location map
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B POCCUNCKUW LWENbdD

OTnnyunTeNbHOM 0COB6EHHOCTHIO BOCcTOUHO-O00MTUHCKOM
AHTUKIIMHaTbHOM 30HbI (610K |) SBRseTcs ee 3HavnTeNbHas
amvnnutyga, gocturatowas 1200 m. LLUapHUp 30HbI
MOrpy>kaeTcs B KOro-BOCTOYHOM HanpasneHun. B
npenenax 30HbI BblaeneHbl BoctouHo-OponTuHeKast (36 x
7 kM), JTosuHekas (19,5 X 6 KM), 1 opyrie MeHee KpyrHble
CTPYKTYpbI.

['lo aHanorvn ¢ psSaoM PacroNoXKEHHbIM
HedhTera3zokoHAeHCaTHbIM MECTOPOXAeHEM OaoMTy-Mope,
B npeaenax BocTouHo-OnonTuHCKOM CTPYKTYPbI Hanbonee
BEPOSATHbI MIACTOBbIE CBOAOBbIE, & TaKXKe NINTONOMMHECKM
SKpPaHMPOBaHHbIE NA30OKOHOEHCATHbIE 3aU1EXKN C Hed)TﬂHbIMI/I
OTOPOHKaMU U HeCDTeFa3OKOH,EI,eHCaTHbIe 3aJIEeXXN.

B cesepHon 1Yactn BocTo4HO-OO0MTUHCKOW CTRYKTYPbI,
roe OTMeYaeTCs CoBMaaeHNe CTPYKTYPHbIX MIaHoB Mo
MUBCKOMY KOMIMJIEKCY C NTOKaTbHbIMU MarHUTHBIMU
MaKCUMyMammu, OTPKAFOLLMMK MONOXKEHWE
CEPMNEHTVHUTOBbLIX MaCC1BOB, B BEPXHEMESIOBbIX MOPOAax
MOXXET ObITb OTKPbITO KPYMHOE HedhTEra3OKOHAEHCATHOE
MecTopoxXaeHve. B JTO3MHCKOM aHTUKIIMHAIIBHON
CKNaaKe BEPOSTHO OBHaPY>KEHME MNAcTOBbIX CBOAOBbIX U
MaCCWBHbIX Fa30KOHOEHCATHbIX C HEPTAHBIMN OTOPOYKaMM
N HePTEra30KOHOEHCATHbBIX 3aNEeXXe B Mpeanonaraembix
pesepByapax BO BCEX PErMOHaTbHO MEPCNEKTUBHbBIX
KOMMJIEKCax.

Obe a1 Hanbonee NepcrnexkTVBHbIE CTPYKTYPbI
OTHOCHTCS K KOHCEAUMEHTALMIOHHOMY TUMY, MPUYeEM
XaPaKTEPUIYIOTCS LB ~25 % MOUCKOBBIM PUCKOM.

Ha Ansuickom 6510ke OTKPbBITO U paspabaTbiBaeTcs 2
MECTOPOXOEHMA YIrIEBOLOPOA0B: HaNBUHCKOE N APKYTYH-
HarnHckoe. [MpoBeagHHbIMM CencMmopasBeoHHbIMM
paboTbl 3D BOCTOYHEE YKa3aHHbIX MECTOPOXOEHN
BbIAENAETCA PAL, aHTUKIIMHANBHBIX CTRYKTYP, Havbonee
KPYMHblE 13 KOTOPbIX Ansilckasn 1 bayTuHekasa. Obe

OHW PacnofioXeHbl B JarnHCKom aHTUKIMHAIIBHON

30He. ASILLICKAs aHTUKMHASb, XapaKTepu3yeTcs
pa3mepamm 25 x 6 kM 1 amnnutygon 125 m, a baytnHekas
cTpykTypa — 21,5 x 4,5 km 1 amnnutygon 200 M. B Hix
MPOrHO3MPYHOTCH NIACTOBbIE CBOLAOBbLIE TEKTOHUHECKN

N TUTONOMMHECKU SKPAHMPOBAHHbIE FA30KOHAEHCaTHbIE
3aeXM C HEDTSAHbIMM OTOPOYKaMU, a TakKe
HedpTera3okoHaeHCaTHbIE.

B Hegpax nepeqmcneHHbIX Hambonee nepcnexKTUBHbIX
JIOKaJTbHbIX CTRYKTYP-10BYLLEK MO 6510Kkam | n || npoekTa
«CaxannH-3» oLeHeHb! reonorn4eckre NoKanmM3oBaHHbIe
NPOrHO3HblE N3BNEKAEMbIE pecypchl YB kateropui
C3+d1n. OB006LLEHHbIE PE3YNbTAaTLI ATUX OLEHOK
npviBeaeHbl B Tabnmue. BaXkHO Mog4YepKHyTb, YTO
NEePCNEKTUBHbIE NOKasTbHbIE CTPYKTYPbI-NOBYLLKMN
onokos | n Il n, npexxae Bcero, BoctouHo-OponTuHeKas
N ARSILLICKas XapaKTepuayroTcs Harbonee BeposiTHbIM
HaIMHYMEM CKOMJIEHWNIN HE TOMBKO rasa, HO 1 HETW.
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whereas the Kirinskoye block is located in the lowered
southern area (fig. 1).

The comparative analysis of the geology and oil-bearing
capacity of these deposits and prospective local trap
structures for the subsoil license blocks within North-
Sakhalin petroleum area revealed that the influence of Amur
River delta gradually decreases in the north-south direction
away from the land. The lithological composition decreases
with the facies conditions and the thickness of Uynin-
Dagin, Okobykay and lower-Nut horizons. It is obviously
visible within the East-Odoptinskoye, the Ayashskoye and
especially the Kirinskoye blocks.

Based on 3D seismic data interpretation in the eastem part of
South-Kirinskoye and Mynginskoye GCF (block 4), two lines
of reservoir degradation, for the upper-Dagin depositions can
be found. The first is related to a partial wedging-out of the
reservoirs and the second one due to the complete absence
of productive depositions due to the facies substitution.

The seismic sections across the South-Kirinskoye and
Mynginskoye structures show that the formation top of the late
Mesozoic unit is accompanied by strong negative amplitude
anomalies related to the presence of cavernous-fractured
reservoirs. Due to this fact, one of the wells to be drilled at the
South-Kirinskoye plot should aim to uncap these depositions
in favorable structural conditions, and their possible oil bearing
capacity should be studied.

One distinctive feature of East-Odoptinskoye anticlinal belt
(block 1) is its significant amplitude that reaches 1200 m.
The fold hinge plunges south-easterly. In this zone, the
East-Odoptinskoye (36x7 km), the Lozinskoye (19,5 x 6 km)
and other smaller structures were allocated.

Similar deposits to the Odoptu-More oil-gas condensate
deposit located nearby; the East-Odoptinskoye structure is
more likely to feature dome-like sheet deposits as well as
lithologically screened gas condensate reservoirs with oil
fringes and oil-gas condensate deposits.

The Pilskian unit structural plan of the northern part of East-
Odoptinskoye structure matches the local magnetic highs that
reflect the location of serpentine massifs and there is potential
for the discovery of a large cil-gas condensate deposit.

In the upper Cretaceous rock of Lozinskoye anticlinal fold

the discovery of the dome-like sheet deposits and multipay
common-contact reservoirs with ail fringes is likely, as well as
the discovery of oil-gas condensate formations in the
proposed reservoirs for all prospective units of the region.

Both prospective structures are cosedimentary and they
only feature a 25% prospective risk.

Two hydrocarbon deposits have been discovered, and

indeed are now being developed at the Ayashskoye
block - the Chayvinskoye and the Arkutun-Daginskoye fields.
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B POCCUNCKUW LWENbdD

JlokanusoBaHHbIe pecypcbl BepoATHbIN
H V6 kateropumn C +[1, NOUCKOBbIMN
anmenosanume fyouna MakcumanbHaa | Localized resources in categories puck
JloKanbHbIX 3aneraHuva/
amnnuvTtyaa C,+0,, (no o6bekTam)
CTPYKTYp- rnybuHa mops, o
# nosylek m TIOBYLIKM, M | 233, mnpa v HeTU+KOHA-Ta Py %
Local tra Deposition depth/ Maximum trap ’ bl pl.'ls e Probable
P P P amplitude, m gas, binm o MART prospecting risk
structures sea depth, m Oil +condensate, 0
(by plot) p,, %
Mt P
BocTo4Ho-
1 (E);STT”HCK% -1800/55 800 150,0 240,0 > 25
Odoptinskoye
g | Jl03MHCKaA -2450/65-85 650 130,0 149,5 > 25
Lozinskoye
BayTtnHckas
3 Bautinskoye -3800/90 250 70,0 103,5 37
g | AVALCKaA -3150/70 350 144,0 140,0 37
Ayashskoye
Bcero 494,0 633,0
Total

Tabnuua: OO000LLEHHbIE PE3Y bTaThI OLIBHKV ME0SIOMMHECKIX NIOKaM30BaHHbIX pecypcoB YB kateropu C+[1,
Mo Hanbonee NepCrexkTVBHBIM OOBEKTaM JMLEH3UOHHBIX YHACTKOB MpoexTa CaxanmH-3

Table: Summary for geological localized HC resources in categories C_+[,  for most prospective areas of
Sakhalin-3 project allotments.

MpoeKTHble peLLeHst Mo pa3paboTKe 1 0BYCTPONCTBY
MECTOPOXAEHNN KUPUHCKOro 6510Ka NULEH3MOHHOIO
ydacTka «CaxanH-3» 00yCnoBieHbl TPeMsi OCHOBHBIMM
hakTopaMn: HaM4eM CE30HHOMO IE00BOr0 PEXMMA;

rNy6UHOM BOAb! M PACCTOAHNEM 00 OOBEKTOB 6EPErOBOM

NHDPACTPYKTYpPbI.

YunTbiBas OTHOCUTENBHO HEGOMBLLIOE KONMHECTBO
CKBaKVH U BIM30CTb BEPErOBbIX COOPY>KEHWI,
pa3paboTka 1 0bycTponcTBo KnpuHekoro M'KM
npenycMaTpUBagTCs C MCMOSIb30BaHNEM MOABOAHBIX
TEXHONOMI 0ObIHM, HYTO NO3BOMSET COKPATUTL CPOKMN

BBOAa MECTOPOXOEHWA, N obecne4nTb TPAHCMOPTUNPOBKY

YINeBoJOPOAOB O BEPEroBbIX COOPYXKEHWA B
MHOMOha3HOM COCTOSAHN.

MpoMbICen CO30aAETCA CKBaXKMHAMN C MOABOAHBIM

3aKkaH4BaHeEM, KOTOPblE COeNHAKOTCA MOOMbICIOBbIMA

TpybonpoBOAaMM CO COOPHBLIM MaHN(ONBAOM, OTKyAA
cbH0opHbI NOABOAHLIN TPYOONPOBOA 0becne4mBaeT
[0CTaBKy MPOOYKLM CKBaXKMH Ha Beperosyto YK

MpoeKT NoABOAHOIO NPOMbICTA AOKEH YAOBNETBOPSATL
CNenyroLIMM YCIOBUSIM:

» ONUTEeNbHasA aKcryatauns npy MUHUMasibHOM
TEXHNHECKOM O6CJ'Iy)KI/IBaHV|I/|,
» MOCTOSIHHbBIN MOHUTOPWHI COCTOAHNA W yrpaBJieHNe C
6eperosoro ONCreT4epCKOro rnyHKTa,

52 | ROGTEC

3D seismic shots east of these two deposits identified a
number of anticlinal structures, with the largest of them being
Ayashskoye and Bautinskoye. Both are located on the Dagin
anticline belt. The Ayashskoye anticline is 25 x 6 km in size and
its amplitude is 125 m and the Bautinskoye structure is 21.5 x
4.5 km in size and has an amplitude of 200 m. The roof-type
sheet gas condensate, tectonically and lithologically screened,
deposits with oil fringes are forecasted to be here as well as
oil-gas condensate deposits.

The forecast for recoverable HC resources were estimated
in categories - C,+[,  for the most promising local trap
structures for Sakhalin-3 project blocks | and Il. A summary
of these estimations are shown in the table below. It is
important to emphasize that the prospective local trap
structures for blocks | and Il (above all East-Odoptinskoye
and Ayashskoye) feature the most promising accumulations
of not just gas, but oil as well.

The design solutions for the field development and
construction facilities at the Kirinskoye license block area of
Sakhalin-3 are based on three principal factors, namely seasonal
ice conditions; water depth and distance to shore facilities.

Considering a relatively small number of wells and the

proximity of shore facilities, field development and the
construction of the facilities at the Kirinskoye GCD will be

www.rogtecmagazine.com






B POCCUNCKUN LLENbD

» oyGnmpoBaHne 0Cob0 KPUTUNHECKIMX
CUCTEM U Y3NOB,
» aBTOMAaTUHECKOE BbIMOSHEHME
ornepauuin aBapunHOro ocTaHoBa no
curHanam, BblgaBaeMoro CUCTEMOW
CaMOTECTVPOBaHVA,
HanM4me BO3MOXXHOCTU paHHEro
OVarHOCTUPOBaHNSI CODbITUN, BEAYLLMX
K HEOOXOOMMOCTU TEXHNYECKOIO
0BCNy>XMBaHWSA,
Hann4me BO3MOXXHOCTU MO,D,yﬂbHOVI
3aMeHbl arperartoB 1 Y3/10B C MOMOLLbHO
ONCTaHUMOHHO yrpaBlideMbIX
MOOBOMHbBIX arnapaToB B NIEA0BbIM MEpUOA,
HanM4e BO3MOXKHOCTM 3arycka u
npuema OMarHOCTUHECKMX YCTPOVICTB
B TpybOnpoBo/, B parioHe ero Bbixoaa
Ha Geper,
HanM4me BO3MOXXHOCTU MPOBEAEHVS B
6e3neaHbIn Nepuod, BHYTPUCKBAXKUHHBIX
paboT C NaBy4nx CPEACTB C AOCTYMOM
K YCTbIO CKBaDKMHbI Yepes 6110k (hoHTaHHOWM apMaTypbl
6e3 ero geMoHTaxka,
HanM4me BO3MOXXHOCTU BCTpanBaHNs B AOOLIMHON
KOMMJIEKC HOBOIO 060pYA0BaHNS Ha MOCeOyHOLLMX
CTaausIX aKcryaTaLmm 1 ero NOAKHEHNS K CUCTEME
ynpaBneHVis,
Ha/M4me BO3MOXXHOCTU MOOKITFOHEHMS BTOPOIMO
OyOnMpyoLLIEro NMyHKTAa yNpaBnieHns ¢ mocnenyroLLen
nepenaqen emy aMCneTHEPCKMUX DYHKLIAIA,
HanM4e BO3MOXXHOCTW HapaLLBaHNs
NPOV3BOANTESNBHOCTI 3a CHET NOACOEANHEHMS
JOOMONHUTEBHBIX CKBaXKUH MW CO8ANHEHVS C
COCEOHNMU MECTOPOXXOEHUSIMU.
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~

>

M

>

~
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B HacTosiLEee BpeMsa MUMPOBOM YPOBEHb MOABOAHbIX
TEXHONOMMIN CNOCOBEH YOOBETBOPUTL BOMBLLMHCTBO
npYBeaeHHbIX YCI0BUIA, MO3TOMY BMepBbIE B POCCUNCKOM
npakTVke AobblHa NPOAYKUMN Ha MECTOPOXAEHM ByaeT

OCYLLIECTBATLCA C MOABOAHOMO ra30BOro NPOMbICHA (PUC.

2). CBon peLleHrs B 061aCT MOABOAHBIX TEXHOMOMIA
npegnaratoT pasnnyHble KomnaHum - Aker Kvaerer,
FMC Technologies, FMC & Siemens Technology,

Framo Engineering. B npovuecce pa3suTus NoaBoaHbIX
TEXHOOMMIM BblN ONPOBOBAHBI PA3NNYHBIE TEXHUHECKNE
npennoXxxeHnsi. B koHe4YHOM cHeTe, pa3paboTHnKm

MAOK mpUwnm K HECKOBKMM 6a30BbIM TEXHNHECKUM U
CXEMHbIM PELLEHNSIM, Y K&XXO0rO U3 KOTOPbIX CTb CBOW
MpenMyLLIECTBA W HeQOCTaTKM, MOSTOMY BbIGOP TOrO 1
MHOMO BapuaHTa OCYLLECTBIAETCA B 3aBUCUMOCTU OT
KOHKPETHbBIX YCIIOBUIA.

CoBpeMeHHble NoaBOAHbIE AOObIMHbIE KOMMEKCHI
BKJTKOHAOT B Ce05 MOMHbIN Habop 060pyaoBaHus
Onst 0o6b41. KOMNakTHOCTb U MOAYNbHbIA MPUHLIAT
MOCTPOEHMS KOHCTPYKLMIA 060pYA0BaHMS MO3BOSSET
OCYLLIECTBUTb TPAHCTMOPTUPOBKY HA MECTOPOXXAEHIE,
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Onshofe facilities
(new construction)

SR AR 3R
satellite well
T o]
¢ a* manifold

A !
multiphase pipeline

[
flexible drill string

PucyHok 2: Cxema obyctponcTsa KnprHekoro KM
Image 2: Kirinskoye GCF

carried out using submarine mining methods which allows
reducing production launch for the deposit and provides
HC transit to onshore facilities in multiphase mode.

The field development will utilize subsea completion wells
connected with a gathering of manifold pipelines with
the feeding subsea pipeline delivering production to the
onshore CPF.

The subsea development must meet the following conditions:

» |Long production life with minimum maintenance

» Constant monitoring and remote control from the
onshore control room

» Duplicating the most critical systems and units

» Automated emergency shutdown sequence to be run
based on signals from the self-testing system

» Capability for early diagnosis of events that may cause
the need for maintenance

» Capalbility to replace equipment and machinery using
ROV’s during the ice season

» Capability to introduce and recover the testing
equipment to/from the pipeline at landfall

» Capability for downhole operations, during the ice-free
season, using rigs or vessels gaining well access via the
Christmas tree, without its disassembly

» Capability for the introduction of new equipment at later
stages of the field developments and the capability to
connect it to the existing control system

» Capability of connecting a spare control room with
the subsequent transfer of full control to the spare
control room

» Capability to increase production through the connection
of additional wells or a merger with adjacent deposits.

The current situation with subsea production will meet most
of the listed criterig; this is why, for the first time in Russia,
the development of this deposit will take place from a

www.rogtecmagazine.com



KIRINSKOYE
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Western Dome
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PucyHok 3: Cxewma 0bycTponcTBa KnprHckoro 6/1oka no BapviaHTy 1
Image 3: Field facilites layout for Kirinskoye block, option 1
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subsea gas production
facility (mage. 2).
Various companies
are suggesting their
subsea development
solutions, among
them Aker Kvaerner,
FMC Technologies,
FMC & Siemens
Technology and Framo
Engineering. Various
technical proposals
have been probated
in the process of the
subsea production
development. In

the end, subsea
production developers
concluded a number
of basic technical and
processing solutions,
and because each
has its upsides

and downsides,

the selection of a
specific option will be
determined based on
specific conditions.

Today’s subsea
production systems
include a whole

range of production
equipment.
Compactness and the
modular principle of
equipment assembly
allows for the
transporting, installing
and connecting of the
subsea development
elements in a relatively
short time, being
limited by weather
and ice conditions.
The subsea systems,
for the different
configurations, had
entire nomenclatures
of technical devices
and tools for
underwater assembly/
disassembly and
maintenance, either
using divers or using
ROV’s.
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B POCCUNCKUW LWENbdD

YCTaHOBKY U CoeanHeHns anemeHToB K B 0THOCUTENBHO
HEeBOJIbLLIOV NMepro, BPEMEHW, OrpaHNYeHHbIA MorogHbIMN
YCNOBUSIMW UM NeoBO 06CTaHOBKOW. [1Ns BbinycKaeMblX
MOABOAHbLIX A0OBIHHBIX KOMIMIEKCOB Pa3/IN4HOM
KOHbUrypaLmm paspaboTtaHa rnoHas HoMeHKnaTypa
TEXHUYECKNX CPEOCTB U MHCTPYMEHTOB [J151 MOHTaXa,
OEMOHTaxKa 1 06Cny>K1BaHns 060pyaoBaHWA No4 BOAOW,
KakK C MOMOLLHO BOOOS1A30B, Tak 1 MOCPEACTBOM
OVICTaHLMOHHO YyrpaBfsieMbIX NMOABOAHbIX arnrnapaTos.

[nss koMnaexkcHoM paspaboTky 1 OBYCTPOMCTBA OpYrX
MECTOPOXAEHNIN KUPWUHCKOrO NPUHUMMMAIBHO BO3MOXXHbI
[OBa BapunaHTa:

1) BapuaHT NpeanofaraeT UCMob30BaHME NMOABOAHbLIX
KOMMNEKCOB 1 SHEPrM NnacTa, 415 JOCTaBKM
MHOrohasHOro NoToka nonaoB Ha beperoBble
coopy»xeHusa (puc. 3);

2) BapuaHT, NpeanonaraeT MCnob30BaHNE NOABOAHbIX
KOMIMJIEKCOB W1 3HEPIMM NNacTa, 415 JOCTaBKM
MHOrohasHoro NoToKa tonaoB Ha CTaLVIOHAPHYHO
MOPCKYHO MnaThopmMy rpaBUTaLMIOHHOrO TUMa,
PaCrONOXEHHYKO HA OTHOCUTENBHOM MENIKOBOALE (pUC. 4).

Pa3paboTka MecTopoXXaeHW ByAET OCYLLECTBASATLCH

C NMPVMEHEHEM MOABOAHbBIX A0ObIYHBIX KOMMIEKCOB Ha
[OOHHbBIX NAMTax, CopepXaLliyiX NOABOHbIE KYCTbl CKBaXKMH,
MaHMONbA 1 SHEPrOBIIOK, Y BHYTPUMPOMBICOBbIX
TPy60onpOBOOOB 1 LUaHrokabenen. NpoayKumsa CKBavKMH
OyoeT nocTynaTtb Ha COOPHbBIN MaHoNLA, fanee

oA, MNacToBbIM AaBAEHUEM TPaHCMOPTMPOBAaTLCS

Ha 6eperoBoe YK, crneupanbHO MOCTROEHHYHO A4S
KupuHckoro 6noka npoekTa «CaxanmH-3».

[ns mecTopoxxaeHnin KUprHCKOro 610ka BO3SMOXXHO
MPUMEHEHNE TakXKe MOABOAHbIX KOMMPECCOPOB.
[pUMEHEHE TEXHOIOMMIN MOABOAHOIO KOMMPUMUPOBAHNS
rasa nosBONT MPOLNTb XKN3Hb MECTOPOXKAEHNSM,
HaxoOsALIVMMCS Ha MO3AHEN CTaamn paspaboTK B pedkime
nafaroLlero AasfeHns 1 akTUBHOIO BOLAOMPOSBIEHNS, YTO
OCOBEHHO BaXKHO AN MECTOPOXAEHNI, OBYCTPOEHHbIX C
MCMNOMNb30BaHNEM MOABOAHbLIX TEXHOMOUIA 1 HAXOOSLLMXCS
Ha 3HaYNTENIbHOM PaCcCTOsIHUN OT 6epera.

B HacTosiLee Bpems BeayLLme 3apyDexKHble KOMMaH1K,
NpPOoOOMKast COBEPLLEHCTBOBATL NMoaBOAHOE A0ObIHHOE
obopynoBaHve ona MAOK, paboTaioT Hag, Co3haHNEM U
COBEpPLLIEHCTBOBaHMEM MOABOAHbBIX FA30KOMMPECCOPHbIX,
MHOMO(Da3HbIX HACOCHBIX 1 CenapaTopHbIX CUCTEM 1

B 9TOM HanpaBfeHn. TEXHNYECKIME XapaKTEPUCTUKM

1 nokasaTesniv HafIeXKHOCTI BbiMyCKaeMbIX NMoABOAHbIX
ra30KOMMPECCOPHbIX, CENAPaTOPHBIX 1 HACOCHBIX
CUICTEM MOKa elLLe CPaBHUTENBHO CKPOMHbIE, HO
MPOrPecC B pPa3BUTUM STOrO HanpasieHNst O4EBUOEH, U B
MEPCMEKTUBHBIX MPOEKTax Mo OCBOEHWNIO HE(DTEra30BbIX
PECYPCOB KOHTUHEHTAIBHOIO LUEeNbda MOXXHO
paccuyMTbIBaTL Ha nosiBneHne obopynoBaHns ¢ bonee
LLUINPOKNMYM BO3MOXHOCTSIMNA,
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Two principal options are possible for the complex
development and field facilities construction at the
Kirinskoye field:

1) This option proposes using subsea systems and
reservoir pressure to deliver the multiphase fluids to the
onshore facilities Image. 3);

2) This option proposes using subsea systems and reservoir
pressure to deliver multiphase fluids to a gravity based
marine platform built in relatively shallow waters (mage. 4).

The field development will be carried out using production
systems consisting of subsea templates with well clusters,
production system and a power generation unit, as well as
in-field pipelines and flexible drill strings. The production
from the wells will go to the central production system,
then using reservoir pressure, will be transported to the
onshore CPFG built especially for the Kirinskoye block of
the Sakhalin-3 project.

The Kirinskoye block deposits could also potentially use
subsea compressors. The application of subsea gas
compression technologies allows increased lifetime for the
declining production and active water ingress fields, which
is especially important for deposits located far from the
shore that utilizing subsea technologies.

The leading international companies are continuing to improve
subsea production equipment and are working on creating
and enhancing subsea gas compressor, multiphase pump
and separation systems. The technical characteristics and
reliability performance indicators for manufactured subsea
gas compression, separation and pumping systems are

still quite modest, but progress is certainly being made

and the prospective projects on continental shelf deposits
development in the future may expect an emergence of
equipment with a wider application range.

The preliminary evaluation of the development options for
the Ayashskoye and East-Odoptinskoye license areas,
reviewed complex field facilities with construction of HC
preparation and transportation centers onshore and/or on
an offshore platform serving various deposits.

Driling subsea wells could also be carried out using jack-
up drilling rigs or semi-submersible offshore drilling units;
it should be taken into account that during the summer
season, each unit can only drill, as few, as two wells.
Jack-ups and semi’s are used globally for exploration and
production wells. These units may also be used for advance
drilling during the installation of a stationary platform. The
locations for the stationary platforms should be selected
with consideration of the following factors:
» Water depths and floor conditions in the platform location
» Optimized depth and well profiles for the oil and gas wells
> Drilling unit specification requirements
»  Availability of suitable horizons for water and drilling

mud injection

-
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[Mpy NpeaBapUTENBHON OLIEHKE BapUaHTOB

pa3paboTKM MEPCMEKTVBHbIX CTPYKTYP ASILLICKOrO 1
BocTo4HO-OaonTUHCKOMO INLEH3MOHHBIX YHaCTKOB
paccMaTpUBaICh KOMMIEKCHbIE BapuaHTbl 00yCTpONCTBa
C CO3[aHreM LIEHTPOB MO MOArOTOBKE 1 TPaHCMOPTUPOBKE
YrNeBOOOPOO0B Ha Bepery W/ Ha MOPCKOM

nnatopme, NO3BONAOLLEN paspabaTbiBaTb HECKOIBKO
MECTOPOXAEHWIA.

BypeHne ckBaXXMH C MOABOAHBIM PACMONIOMKEHNEM YCTHER

MO>KET OCYLLIECTBASTECA C MOMOLLIBKO CaMOMOoBEMHbIX

(CMNBY) 1 nonynorpy>kHbIX (MM1BY) 6ypoBbIX YCTAHOBOK,

MPVHYMAas! BO BHUMAHWE, YTO 3a NETHUIN CE30H OHOM

YCTaHOBKOW MOXHO MPOBYpUTh He 60Mee ABYX CKBEDKMH.

CINBY n MMBY Hawwm WMPOKOE MPUMEHEHNE B MUPOBOW

MPaKTUKe Mpuv BypeHn pasBedoYHbIX U SKCMyaTalyOHHbIX

CKB2DKVH. 3TW YCTAHOBKM MOIYT UCTOMNB30BATHCHA TakKe

0151 MPOBEAEHNS ONEPEXatoLLIX BYPOBbIX PaboT Mpu

YCTaHOBKE CTaLOHapHOW mnatdopMel. MecTa pasmeLLeHnst

CTauMoHapHbIX NaTdopM HeOBXOAMMO BbIBpaTh C yHETOM

ClleytoLLMX (DaKTOPOB:

» FNyOuH BOObl U XapakTEPUCTUK MYHTOB B MECTe
pasMeLLEeHVsA MNaTopMbl;

» OMTUMN3ALUN MPOTHKEHHOCTU 1 MPOUIA HEPTAHBIX 1
ra30BbIX CKBAXKWH;

» TPebOBaHUN K XapaKTepUCTVKaM BypOBOroO MOy s;

» HaNM41s MOOXOOSALLIMX FOPU30HTOB /19 3aKaqky BOAp! U
BypOBOro LUama;

» NCKITOYEHWST Ha MNOLLAOKE Pa3MELLEHNST CKOMEHNIA
MenKo3aneratoLLero rasa;

» OXpaHbl OKPY>KatoLLEN Cpefp!.

Ha wenbde 0. CaxanvH B pamkax peanmsaLyim NpoexKToB
«CaxannH-1» n «CaxanuH-2», Ha4mHasa ¢ 1997 r., Oblm
YCTaHOBNEHbI OJHA 3a APYrov cneaytolme NegocTonkmne
nnatgopmbl; MnnbTyH-AcToxckas-A, [NMNbTyH-
AcToxckas-b, JlyHckasa-A («CaxanuH-2»), «OpnaH»
OMOpHOE OCHOBaHWe MnaTopMbl «bepkyT» («CaxanmnH-1»).

OTn NNaTtopMbl UMEIOT Pa3NNYHbIE KOHCTPYKLMM,

HO BCE OHW MPEeACTaBNAtOT COOOM COOPY>KEHMS
rPaBUTaLMOHHOIO TUMa (prc.5), COCTosLLIME U3

CTalIbHOIO NN »XeNe306€TOHHOrO OMOPHOrO 6/10Ka

N HTerpanbHom nanybbl C YCTAHOBNEHHbIM Ha Hel
TEXHOMOMMHECKMM 0B0PYAOBaHMEM. XOTS BETOHHbIE
OCHOBaHMS MPaBUTaLMOHHOIO TWMa OObIMHO CHATAKOTCS
HaWNYYLIMM PELLIEHNEM ONS YCNOBUA 3aMep3aroLLIMX
MOpPEW, MPOBEAEHHbBIE OLIEHKM NCMOMB30BaHMSA CTallbHbIX
OCHOBaHMWM MOKa3bIBAET, YTO CTOUMOCTb VX N3rOTOBEHNSA
MOYKET ObITb HUXKE CTOUMOCTU BETOHHOINO OCHOBAHWS.
HeratuBHbIM (DaKTOPOM ABNSETCA OTCYTCTBUE pearbHbIX
BO3MOYXHOCTEN U3roTOBNEHNS CTallbHbIX OCHOBaHWA B
Poccumn, NoaToMy NCMOMb30BaHME CTallbHbIX OCHOBaHWIA
MOXKET MPUBECTU K CHDKEHMIO YPOBHST POCCUMCKOrO
y4acTus B npoekTe. [Nnathopmbl OCcHaLLaroTCH
obopynoBaHMeM ans OypeHnsi, NPOMbICIOBOW NOArOTOBKM
YrNEBOOOPOAOB, XXUAKOCTEN/BOObI, XPAHEHUA XVIMUHECKIMX
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» Ensuring absence of shallow gas accumulations in
platform location area
» Environmental protection issues.

Starting in 1997 under the Sakhalin-1 and Sakhalin-2
projects, the following platforms were installed
successively on Sakhalin shelf: Piltun-Astokhskaya-A,
Piltun-Astokhskaya-B, Lunskaya-A (Sakhalin-2), Orlan
and “Berkut” platform substructures (Sakhalin-1).

These platforms have different designs, but all of them
pertain to a gravity based structure (Image. 5), and
consist of steel or a reinforced concrete jacket and an
integrated deck with the production equipment installed
on it. Although gravity based concrete jackets are
typically considered as the best solution for the freezing
sea conditions, the evaluation tests for steel platform
application show that the cost of construction from steel
may be lower than that for concrete. One negative factor
is the absence of viable options for the construction of
steel jackets in Russia, therefore using a steel jacket may
result in smaller share of Russian companies participation
in the project. The platforms are equipped with driling
units, field HC treatment facilities, fluids/water, and
chemical reagent storage. To provide maximum safety
of the production equipment, auxiliary systems and
accommaodation facilities are located in separate areas
and the main operation areas are sealed. The layout

of sealed areas provides controlled temperature and
ventilation with local protection of the equipment from the
influence of the winter conditions.

PucyHok 5: [natchopma MNA-B, cbespans 2009 r.
(MpoekT «CaxanmH-2»)
Image 5: Platform PA-B, February 2009 (Sakhalin-2

mMatepnanos. [nsa obecneveHnss MakCUMabHOM
6e30MacHOCT TEXHOMOIMYECKOE 000OPYAOBaHNE,
BCMOMOraTesibHble CUCTEMbI U XKMMble MOMELLIEHMS
pa3MeLLatoTCs B pa3HbIx 30Hax. OCHOBHbIE paboume 30HbI
3aKpPbITbl. KOHCTPYKLUMS 3aKPbITbIX 30H 0becreqmBaeT
KOHTPOSb TEMMEPATYPbI 1 BEHTUNSALMIO C JTOKASbHOM
3aLIMTON 060PYAOBaHMSA OT BO3OENCTBUS 3UMHIX
YCNOBUI.
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