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[porpamma pa3paboTk BepXHEHOHCKOro HETErasOKOHAEHCATHOrO MECTOPOXKAEHWS MPEAYCMATPUBAET OypeHne

B 2007-2021 rogax 6osee 500 ropn30HTasIbHbIX CKBaXVH. YTO0bI yCreLUIHO BbIMOIHUTL 3Ty MPOrpaMmMy v BeIATY

Ha rijiaHoBble 06beMb! A400bI4M (10 MH T B rof), HeobXxoamMo 6blI0 COKPATUTL COOKU CTPOUTETECTBA CKBAXKUH U
MaKCUMaJIbHO YBEINHUTL OTHOLLEHME SGHEKTBHOM A/IMHbI FOPU3OHTA/ILHOV CEKLIMU K ee 0BLLe A/mHe. LS peLueHns
7OV 3aaa4m crieumanncTsl dernaptameHTta byposbkix pabor OAO «BepxHe4oHcKHegTeras» v [ernaptameHTa ro reosorim
1 paspaboTke MECTOPOXAEHWI KOMaHWy Schiumberger NnosIHOCTLIO MEPECMOTPEIN TEXHOIOMNKO BYDEHUST 1 METOLbI
101y HEHNST FEOUBNHECKUX [JAaHHBIX, MOUMEHSIEMbBIE HA MECTOPROXAEHI.

The field development plan for the Verkhnechonskoye (VC) oil and gas condensate field provides for over 500 horizontal
wells to be drilled between 2007-2021. To meet this schedule and the production targets of up to 10 million tons of oil
per year, it was necessary to significantly improve the well construction time and maximize the net-to-gross pay ratio of
the horizontal sections. To do this, VCNG Drilling Dept. partnered with Schlumberger’s Subsurface Dept. to completely
redesign the V/C drilling programs and data acquisition methods.

KesuH YnncoH, anpextop no dyperuto, OAO «BepxHeHoHCkHedTeras»;
VBaH LllokapeB, nHxeHep no 6ypeHuto, Schlumberger;
[>xkoH Cmornn, AMpeKTop No MapkeTuHry, Schlumberger;

OnbHYp AXYHAO0B, MEHEDKEP MO Npoaakam 6ypoBoro u
TenemMeTpu4eckoro 0bopyaoBaHus, Schlumberger

reonormquKaﬂ CTPYKTypa BepxHe4HoHCKoro

HedTera3oKOHOEHCATHOrO MECTOROXAEHUS
yHUKanbHa: NPOAyKTUBHBIM NnacT BY 3aneraet Ha
OTHOCUTENBHO HEGOMBLLION FyOUHE U XapakTepusyeTcs
Masion MOLLIHOCTBIO — MeHee 10 M. 13-3a OTIoXeHuI
MUHEPaTbHbIX CONEN KONEKTOP HEOOHOPOAEH
Mo MPOHMLLIAEMOCTW, MO3TOMY 3hPEKTNBHAS
HedTeHacCbILLEHHAst MOLLIHOCTb eLlie 60/bLLE COKpaLLaeTcs
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Kevin Wilson, Drilling Director, VCNG
Ivan Shokarev, Driling Engineer, Schlumberger
John Small, Marketing Director, Schlumberger

Elnur Akhundov, Driling and Measurements Sales Manager,
Schlumberger

he complexity of subsurface structure in

Verkhnechonskoye (VC) oil and gas condensate field
is unique: the VC reservoir is rather shallow (true vertical
depth (TVD) is 1,650 m) and the productive horizon is less
than 10 m thick. The reservoir is heterogeneous with areas
of different permeability due to the mineral salt deposits;
therefore, the net pay zone in the 10-meter thin section is
even smaller reaching about 3 m. To make matters worse
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N COCTaBNsAET Bcero 3 M. Kpome Toro, npexxae Yem
OOCTVHb MPOAYKTVBHbIA N1acT, HEOOXOAMMO NEPEKPbIThL
OT/IOXXEHNS CONEN, TBEPAbIX AOIOMUTOB W HECTAOUIBHbBIX
aprmnnntoB. Bee 3T hakTopbl 3HAUUTENBHO CHUDKAIOT
3(hPEKTUBHOCTb BYPEHNS 1 MPEMATCTBYIOT peannaaLym
HaMe4YeHHOW MPOrpaMMbl CTPOUTENBCTBA CKBaXKMH.

V13Ha4anbHO paspaboTka BepxHe4oHCKOro
MECTOPOXOEHNS BENACh C MOMOLLBIO BEPTUKASBbHbBIX
CKB&XXVH, OIHAKO OHM B CUJTy Mauion SpdeKTUBHOM
MOLLIHOCTM NnacTta BY He oTnnyanmck BbICOKOM
npoayKTMBHOCTHO. B 2007 rogy 6bin Npeasio- »eH HOBbIN
nnaH paspaboTKM MECTOPOXOEHVS, MPELyCMaTPVBAOLLN
OypeHne He BEPTUKASTbHbIX, 8 HAKITOHHO-HaMPaBEHHbIX

N TOPU3OHTASTBHBIX CKBaXKMH, Bnarofaps Yemy Y1cio
CKBaKVH COKPaTUIOCh
BABOE MNP COXpaHeH1
obLero oobema [odbIHm.
OnHako 6ypeHue ¢
NCMNONIE30BaHMEM BUHTOBOIMO
3aborHoro asuratens (B3M)
N raMMa-KapoTaka He
obecnevnBasio NPOBOAKY
CTBOJIOB MO Hambosee
NPOAYKTUBHBIM yHacTKam
nnacta, NosToMy OebUTbI
HEKOTOPbIX HAKITOHHO-
HanpasneH- HbIX 1
FOPU30HTaSTIbHBIX CKBEXKMH
0OKaganncb HEOOCTATO4YHO
BbICOKUMMU.

reoHasuvirauymn

[nst TOoro 4Tobbl NOBLICUTL
3P PEKTUBHOCTb BypeHUSs
N OMTUMN3MPOBATL LIMKIT
CTPOUTENBCTBA CKBaXKVH, CrieumanncTel denaptameHta
BypoBbix paboT OAO «BepxHedoHckHedTeras»
COBMECTHO ¢ [lenapTamMeHTOM MO reoiorm 1

paspaboTke MECTOPOXXAEHWI KoMMaHun Schlumberger
NPeOIoXKNIN HOBYHO METOAOIOMIO, MPEdyCMaTPVBAIOLLYHO
NCMONb30BaHNE POTOPHO-yNpaensgemon cuctembl (PYC),
KapoTarka Bo BpeMsi bypeHurs (KBB) 1 reoHasuraumm.
CoveTanme TexHonorum PYC n KB obecneymno
HEOOXOVMbI KOHTPOJTb TPAEKTOPUM 1 BaXKHYHO
NHIOOPMaLMIO O re0dU3NHECKIX CBOMCTBaX NOpoL, a
Bnarogaps NPUMEHEHIO reOHaBUraLM MPOOYKTUBHOCTb
Ka>KOOWM CKBaXKMHbI yBENYMnace 6onee 4em BOBOE.

TwarensHoe NpenBapuUTeNbHOE NIaHNPOBaHNE

[nsa ncnons3oBaHms Ha BepXHEHOHCKOM MECTOPOXOEH
Obin1 BbibpaH Tvn PYC, nony4BLLMiA HasBaHne push-the-bit
(Pvic. 1): npu ncnons3oBaHMn AaHHOM TEXHOMOMM Habop
NapamMeTPOB KPVBI3HBI OCYLLIECTBIISIETCA 3a CHET Tpex
neganen, paboTatoLLVX OT MMOPaBINHECKOrO MPUBOAA,
KOTOPbIE OTTAKMBAIOTCHA OT CTEHOK CKBEKMHbI, TEM CaMbIM
OTKJIOHSSA AOMOTO B Hy>KHOM HampaefieHn. Kpome Toro, B
otnn4ve ot B3, PYC aBnseTcs NONHOCTLIO BRaLLAKOLLIENCA
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06 5 rosbiierns ahexTBHOCTY
BYDPEHVS Y ONTUMU3ALINN LMKIA
CTOOUTE/ICTBA CKBEXKWUH Oblra
paspaboTaHa HoBasi MeTOLOI0MVS],
rpegycMaToVBaBLLIAS UCTIO/Ib30BaHNE
[DOTOPHO-YIMPABIISIEMOL CUCTEMBI,
KapoTaxa BO BpemMst BYDeHMs 1

To boost drilling efficiency and optimize
well cycle time, a brand new darilling
methodology was developed that relied
on rotary steerable systems, logging
while drilling and geosteering ”

salt deposits, hard dolomites and unstable shales have

to be drilled prior to penetrating the reservoir itself. These
challenges affect drilling efficiency and interfere with the well
construction schedules.

In the beginning, VC was developed with vertical wells only.
Yet considering the thin net pay of VC formation those

wells did not show good productivity. In 2007, an updated
development plan was proposed that relied on directional and
horizontal wells rather than vertical wells. This helped halve
the number of wells while maintaining the overall productivity.
However, traditional technology using positive displacement
motors (PDM) and gamma ray measurements was not able
to ensure the trajectory within the sweet spot of the reservoir
and consequently some of the directional and horizontal wells
had low

flow rates.

To boost drilling efficiency
and optimize well cycle time,
the VCNG Dirilling Dept.
worked with Schlumberger’s
Subsurface Dept. to
develop a brand new drilling
methodology that relied on
rotary steerable systems
(RSS), logging while drilling
(LWD) and geosteering
technologies. The use of
RSS coupled with LWD
measurements provided
proper trajectory control and
important information about
rock geophysics while the
use of geosteering more
than doubled productivity of each of the new wells.

Thorough Pre-Job Planning

Push-the-bit type of RSS tool was selected to be used

in VC (Fig. 1). This system steers by using hydraulically
actuated pads to push against the side of the wellbore,
thus displacing the tool and the bit in the desired direction.
Moreover, RSS is a fully rotating system and therefore
transfers more weight to the bit than a conventional
motor, which allows the use of aggressive bits and
improves hole cleaning.

Bottomhole assembly (BHA) design was analyzed from
main aspects, steerability and reliability. To have good
steering tendency during the landing of the well and then
dropping at the end of the 152.4 mm section, RSS was
run with 147.64 mm stabilizer. A flex collar was run as

a precautionary measure to guarantee the buildup rate
capabilities of 3° per 30 m.

Given the limited options of bits, the selecting of the right bit
to try to drill the section in one run while minimizing torsional

ROGTEC | 61



B BYPEHUE

Pwuc. 1 PoTopHo-ynpasnaemaa cuctema, pabotatowaa no npuHumny Push-the-Bit

Fig. 1 Push-the-Bit Rotary Steerable System

Vibration
[eTexTop BuBpaLmit

Stabilizer
Kanuépatop

Control Unit
VnpaBnsiowni Mogyns

CUCTEMOW, MOSTOMY MepeaasT GOrbLLYIO HAarpy3Ky Ha
JIONOTO, HTO MO3BONAET UCTONB30BaTL 60Mee arpeccrBHbIe
[I0M10Ta W rapaHTVPOBATb JyHLLYIO MPOMbIBKY CTBOSA.

Mpw an3aiHe KOMMOHOBKM H13a BYPUITBHON KOMOHHDI
(KHBK) y4nTbiBaNMCh Takne OCHOBHbIE aCMeKTbl Kak
YNPaBASeEMOCTb U HAOEXHOCTb. 119 Toro YTodhbl
obecneyvnTb athdheKTUBHOE yrpaBeHe BO BpeMS
yryBneHnst CKBaXKMHbI 1 MOCNeAyOLLEro copachiBaHMS
yrna npu gobypviBaHnm1 cekummn anameTpom 152,4 mm,
Bbina 3anpoektnpoBaHa PYC, nmetoLLiasa kanmbpaTtop
anametpom 147,64 mm. Takke UCnob30Bancs rmoKumn
nepeBOAHVIK 451 06eCrneHeHs NIaHOBOM NHTEHCMBHOCTU
1cKpviBneHus cteona (3° Ha 30 m).

Bbibop onTManbHOro gonoTa, No3BONstoLLEro
NPoBYPUTL CEKLIMIO 3a OMH PEIC U, B TO XKe BPeMms,
CHM3UTb BO3HUKAIOLLIME CKPYUMBAtOLLME KONEHaHWS,
OCNOXHSINCA OrpaHN4eHNsIM B raMMe J0S0T, MOCKOSbKY
TexHonorus PYC paHee He npuMeHanach npy OypeHnn
KONIEKTOPOB, aHaNoM4HbIX nnacty BY. Mapaenmdeckre
XapaKTePUCTUKI OblNN paccHUTaHbl A5 OCTVKEHUS
HeobxoamMmMoro nepenaga gasnenns B PYC (50 atm.),
MO3BONSIOLLIENO MCMONBb30BaTb CUCTEMY MaKCMaIbHO

3P MEKTMBHO. [MapaBINYECKOE MOAENMPOBaHNE U aHaIn3
PaboTbl OYPUNBHON KONOHHbBI AoKa3ann BbIMOJHEHUE

BCEX KPUTEPMEB, 0DECMEHNBAIOLLIMX COBMECTMMOCTb

PYC ¢ 6ypoBbIMI yCTaHOBKaMK, MCMOMb3yeMbIMIA Ha
BepXxHEeHOHCKOM MECTOPOXKAEHM (MO KPYTALLEMY MOMEHTY
1 OrPaHNHEHVISIM MO OABNEHNIO).

Ycnex MmnoTHOro npoexkTa

B ceHTsa6pe-okTa6pe 2009 roga Ha BepXHEHYOHCKOM
MECTOPOXAEHUM CTapTOBAS NMUMOTHBIA MPOEKT Mo
CTPOUTENBCTBY CKBEDKMH C UCTMOSIb30BAHNEM CUCTEM
PYC n KB, npenycmatpriBaBLUMin BypeHne HeTbIpeEX
FOPU30HTaTBHBIX CEKLMIA AnameTpom 152,4 mm. Bee
pPaboThl OCYLLECTBASANMCE MPU NOOAEPXKKE YOANEHHOrO
OnepaTuBHOro LigHTpa B VIpKyTCKe 1 KOMaHObl Fe0oros,
4TO 0becne4mBanno besaBapuiiHoe BeagHe DypPoBbIX
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Inclination and Azimuth
VIHKnMHomeTpus

Bias Unit
OTKNOHSIOWAA MOBYrb

Pads Extend and Press Against the Formation.
lenanu oTTankMBatoTCs OT CTEHOK CKBAXWHbI. ..

vibrations induced by the bit was a difficult process since
the RSS service had never been used in reservoirs similar
to VC. The hydraulics were designed to get the required 50
atm pressure drop across the pads to ensure the maximum
RSS efficiency. Hydraulic simulations and time vs. depth
analysis proved that all criteria were met to run the RSS
successfully while at the same time meeting rig’s torque
and pressure limitations.

Pilot Project Success

An RSS+LWD pilot project was launched in VC in
September-October 2009 and provided for drilling of four
152.4 mm horizontal sections. Each job was supported by
specialists in a remote operation support center located in
Irkutsk and a Geological team to ensure trouble-free drilling
and proactive geosteering.
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Puc. 2 CpasHerune nokasatenein B3 n PYC B cekumu
anameTpom 152,4 mm
Fig. 2 PDM vs. RSS Performance in 152.4 mm Section

While RSS allows the use of aggressive bits, the average
rate of penetration (ROP) for the four wells was about 16
mph, which is a 100-percent increase over the average
PDM ROP, while record RSS ROP reached 21.85 mph.
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PowerDrive Archer

i

PowerDrive Archer — HoBoe nokoseHue
rMOPUAHBIX POTOPHBIX YNIPaBNAEMbIX CUCTEM

PotopHan ynpaenAemas cuctema (PYC) PowerDrive Archer nossonaeT Gyputh CKBaXMHbI C O0MbLLIET HTEHCUBHOCTbH) KPUBI3HE
CTBONa, 4TO paHee BbINo AOCTYNHO TONMbKO AA rApaBnnyeckux 3ab0iiHbIx Aurateneid. Mpu 3ToM CoXpaHAKTCA MexaHuJeckas
CKOPOCTb MPOXOAIKM 11 Ka4ecTBO CTBONa, NpucyLLme bypeHuto ¢ PYC, B KOTOPOIA BCe BHELLIHUE 3NIEMEHTbI BPaLLIGHTCA.

www.slb.com/Archer

N3mepumblii pesynbtaT

Schiumbepger
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PaboT 1 9DEKTMBHYIO FreOHaBMraLMIO.

Bnarogaps npumeHeHnio 6onee arpeccmBHbIX OOSOT,
CpeaHss MexaHN4eckas CKOPOCTb MPOXOAKN C
ncrofb3oBaHnem PYC Ha YeTbIpeX CKBaKMHaxX cocTaBuia
16 M/4 (pexkopg — 21,85 M/d), YTO BABOE BbILLE, YeM MpU
1ncnonb3oBaHuM B3, 3To NO3BOMIO COKPaTUTL LMK
OypeHNst FOPUSOHTASTbHBIX CEKUMIA Ha TpU AHS — A0 3,62
cyTok (Puvic. 2, 3). VHbIMK cnoBamu, Ha BypeHre 100 M ¢
ncnonb3oBaHveM PYC TpebyeTcst BOBOE MEHbLLIE BPEMEHN
— 0,65 cyTok BMecTO 1,39 CyTOK.

Kpome Toro, npumeHeHne PYC nossonmno adhdexTrBHee
MPOBOAUTL CKB2XKWHY C MCMoNb3oBaHnem KBEB n
pasMeLlaThb ee B CaMblX MPOOYKTUBHbIX 30Hax (Pvic.

4). MNpwn aToM adhhexkTVBHAS O/MHA FOPUSOHTASIbHON
cekuMn yBenudmnack o tonee dem 70 % (cks. 814

— 86%), B TO BpeMsi Kak Ha CKBavK1HaXx, MPOBYPEHHbIX

C ncnonb3oBannem B3, 3TOT nokasarenb COCTaBnAeT
Bcero 30%. B pesynbTate, 4ebUTLI CKBaXKNH YBENUHNINCE
BOBoe — A0 200-250 T B cyTkM (CkB. 814 — 290 T B CyTKM).

CpaBHuTENBHBIN aHanm3 6ypenns ¢ PYC n ¢ B3
TarkoKe BbISBUST MPEVMYLLECTBA HOBOW TEXHOSIOMM.
Kak nokasaHo Ha Puvic. 5A, TpaeKkTopusa cTBona ¢
B3/ npencraBneHa npocTon HUCXOOALLEN NIMHMEN
OT CepeamHbl MPOAYKTUBHOW 30HbI 0O €€ MOAOLLBbI.

Actual Trajectory
PeanbHas TpaekTopus

True Vertical Depth, m
IMy6uHa no BEpTVKanM, M

The increased ROP enabled VCNG to drill horizontal
sections in 3.62 days saving about three days over PDM
(Fig. 2, 3). In other words, it takes half as much time to drill
100 m - this parameter reduced from 1.39 days to

0.65 days.

Depth, m / [ny6uHa, m

Days / [1Hu

Planned Days — [lnan ——  Technical Limit ~ —— Texuuieckui npeaen

— 727 RSS — 727 PYC — B14RSS — 814PYC
— 983RSS — 983 PYC — B40RSS — 640 PYC
— 808 PDM — 808B3[ — 986 PDM — 986 B3]
— 897 PDM — 897B3[ — 503 PDM — 503B3[

Puc. 3 IN'padhmk «rnybuHa-aeHb» AnA cekummn amameTpom
152,4 MM (6e3 BpeMeHu Ha CryCKO-NoAbEMHbIE onepaLmm)
Fig. 3Time vs. Depth Curve to Drill 152.4 mm Section
(Without Trip Time)

Moreover, RSS allowed geologists to effectively steer
the well using LWD to ensure the trajectory within the

True Vertical Depth Sub Sea, m
[Ty6uHa no aGCoMOTHOM OTMETKE, M

True Horizontal Length, m
[nnHa no ropuaoHTany, v

Pwc. 4 Mpumep npoBoaku ckeaknHbl ¢ KBB 1 reoHasuraumen

Fig. 4 Well Placement with LWD and Geosteering
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HoBbIt ypoBeHb 3Hepro3(hpeKTUBHOCTH

HacocHo-KoMnpeccopHble
Tpy6bl C BBICOKOTEPMETUYHBIM
pe3b6oBLIM COEANHEHNEM
TMK FMT ans ra3oBbix

1 He(TAHBIX CKBaXUH

C BbICOKWM ra3oBbiM
takTopom 1 paboTel

B H2S v CO2 cpege.

06cagHble Tpybbl C BHICOKOTEPMETUYHBIM
pe3b6oBbiM coeguHeHnem TMK PF ET
ANS ra30BbIX U HETAHbIX CKBAXMH,
100% 3¢ eKTUBHOCTb Ha pacTsxeHue

W CKaTWe, NPUMEHUMBI ANIA CryCKa
06CaiHbIX KONOHH C BpalyeHnem
BEPXHUM NPUBOAOM U OypeHns

Ha 06CapHOIl KONOHHe.

BbicokonpouHble OypuibHbie TpyOb

C BbICOKOMOMEHTHbIM 3aMkom TMK TDS
U YBEANYEHHBIM LUPKYAALMOHHbIM
KaHanoM, COBMeCTUMbI € Tpy6amu

no API, FOCT u npumeHUMbI

ans GypeHus CKBaXMH

¢ S-00pasHbiM npodunem.

KomnnekcHoe npumeHeHue BbICOKOTEXHONOTMYHbIX TPy6 TMK cnocobHo
YBENNYNTb 3HEPrO3IPEKTUBHOCTL NPU OCBOEHUU MeCTOPOXAeHU Ha 25—30%

3A0 «Toprosblit lom «TMK»

105062, Poccus, MockBa, yn. MokpoB.ka, A.40, cTp. 2a
Ten.: +7 495 775-7600, dakc: +7 495 775-7601
E-mail: tmk@tmk-group.com

www.tmk-group.ru

TMK-TNpemuym Cepsuc

105064, Poccus, Mockea, M. KaseHHslii nep., A. 3,
BusHec-ueHTp «Mokposckuii [1sop»

Ten.: +7 495 411-5353, chakc: +7 495 411-5363
E-mail: premium@tmk-group.com



B BYPEHUE

Byperne nocnegHmnx 200 M ropu3oHTaNbHOM CEKLINN
COMPOBOXOANOCH 3HAYUTENBHBLIMU OCIOXKHEHNAMN.
PesynbTaTtoM H3KoM ahMEKTUBHOCTY HaMpaBIEHHOMO
OypeHVs 1 HeNpPeaCKasyeMoro NafeHns 3eHNTHOMO yrna
CTasn TOT haKT, YTO KOHEe4YHast FybrHa No BepTUKaIN
Bbina gocturHyTa Ha 100 M paHee NPOEKTHOW FyBVHbI MO
CTBOJ1Y, 1 re0SIOMMHYeCKNE LiENN CKBaXKMHOWM BbINOSTHEHDI
He ObI — B OT/IYNE OT CKBaKMHbI, MPOBYPEHHON C
npumeHernem PYC 1 KBB (Pric. 5B). Takim obpasom,
HOBblE TEXHOSIOMM OTKPbIBAOT LLUMPOKNE BOSMOXHOCTA
0119 MaKCUMasTbHO 3(hdeKTUBHOM paspaboTKu
NPOLYKTUBHBIX ropudoHToB BH1 1 BY2.

Vcnonb3oBaHmne PYC B coueTaHn ¢ TEXHOMOrmen
reoHaBuraL i OTINHHO 3aPeKOMeH0BaN0 cebs Mpw

Puc. 5A Tvinoeas TpaekTopys CTBOMA CKBaXKMHbI ¢ B3/

sweet spot of the reservoir (Fig. 4). This improved the

ratio of net length to gross reservoir exposure to over 70
percent (86 percent in Well 814) as opposed to 30 percent
demonstrated by PDM. High net-to-gross resulted in
doubled production rate that reached 200 tpd to 250 tpd
(290 tpd in Well 814).

RSS vs. PDM analysis has also proved the advantages of
the new technology. As shown in Fig. 5A, the PDM well
path is a simple descending line from the middle of the
pay zone to its bottom. Moreover, the drilling of the last
200 m of the horizontal section encountered significant
difficulties in sliding. As a result of low slide efficiency and
unpredicted dropping tendency, final TVD was reached
100 m before target depth. This well failed to meet its

Fig. 5A Typical PDM Trajectory
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B BYPEHUE

Puc. 6A CknagpiBaHve BypubHOM KOMOHHBI Ha Fy6uHe 3 270 M

Fig. 6A Slack-Off Buckles Dirillstring at 3,270 m

Axial Load — Run in Hole at 3,270 m — RSS Well 640

OceBas Harpyska — Cnyck KHBK Ha rnybuHy 3 270 m — PYC, ckB. 640

— Axial Load — (OceBas Harpy3ka
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Fig. 6B Rotary Driling at 3,270 m
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Puc. 6 MNpeunmywectsa 6yperus ¢ PYC Ha 6onbLumx rinybuHax

Fig. 6 RSS Advantages While Drilling Deep Wells

BypeHnn Ha BonbLUMX rAybrHax. Tak, n3-3a CNOXKHOCTU
TpaekTopum ckB. 640, Ha onpedeneHHon rnyduHe (3 270
M) HEBO3MOYKHO ObINIO AOCTUMHYTh 32005 663 BpaLleHWs
— BypunbHas KONOHHa CKaaplBaiach Aadke 6e3 Harpy3ku
Ha 0onoTo (Pyc. 6A). Pewumntb 3Ty mpobnemy no3sonmno
npuMeHerne PYC: nocne Kaxkaoro HapalyBaHmst BEPXHUIA
NpvBoa, 0becneymBan BpalleHme 6ypuibHON KONIOHHD

NS OCTUpKEHVst 30051 683 NOCaIoK U CKNadplBaHus, B
pesyneTare Yero cnenytoLle 90 M Bbinm NpobypeHs! 6e3
npo6nem (Puc. 6B), n NpoexkTHas rnybuHa bbina gocTUrHyTa
B YCTaHOBNEHHbIE CPOKN. B utore, cke. 640 cTana camon
rNyboKOW B pamkax MnoTHOro npoekTa — 3 360 M.

B obLiem xe, TexHonornn KBB 1 reoHasuraumm
JoKazann cBoto aheKTUBHOCTb Mpu paspaboTke
BepxHEe4OHCKOro MecTopoXXaeHNs!, MOCKOSbKY
reosiornyeckast HeonpeaesneHHOCTb NiacTa O4eHb BbICOKaL:
CKBaDKVHbI MOMYT 3HAYUTENBHO OTNINHATECS OT COCEOHMIX.
["eoHaBUraLms Mo3BOSIAIA YBENINHUTL 3DMEKTUBHYIO [UIHY
rOPU3OHTASTBHOM CEKLN B YCNIOBUSIX HEOMPEAeNeHHOCTU
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geological objectives, while the well drilled with RSS+LWD
succeeded (Fig. 5B). Therefore, new technology opens new
opportunities for improved development of VC1 and VC2
reservoirs.

RSS coupled with geosteering made a good show

while drilling deep wells. When Well 640 was drilled to a
measured depth of 3,270 m it was not possible to reach
the bottom without rotation: the drillstring was buckling
even with no weight on bit because of the complexity of
the well path (Fig. 6A). RSS was the solution: after each
connection the top drive rotated the drillstring to reach bottom
by eliminating drag and friction. Thus, VCNG was able to drill
another 90 m without any problems (Fig. 6B) and reach
planned target depth; Well 640 became the longest well on
the pilot project with measured depth of 3,360 m.

Speaking of the entire project, LWD coupled with
geosteering proved its worth in VC since reservoir
uncertainty is very high and a well may be very much
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DRILLING H

PaCroNoXeHVs MPOMAYKTVBHOMO KOINIEKTOpA 3a CHeT
CBOEBPEMEHHOW KOPPEKTUPOBKI TPAEKTOPUIN CKBaXKMHBI.
37O CcnocobcTBOBANO MPOBOOKE CTBOJSIOB B Hanboee
MPOOYKTVBHBIX 30HaX, TakM 0BpasoM, ynyuLlas HaqarbHbIA
DebUT 1 cokpaLLias Nepuom, OKynaeMocTu.

/TaK, B X0fe NMNOTHOMO MpoeKTa bl BbISBNEH PAL,
npeumyLLecTs TexHonorun PYC n KBB kak ¢ TexHn4eckon,
TaK 1 C 9KOHOMUNHYECKOWN TOHEK 3PEHIA:
» 3KOHOMMA 3aTpaT Ha CTPOUTENBCTBO CKBXKMH;
» COKpALLEHNE CPOKOB DYPEHNSA 1 CHKEHNE CBA3AHHBIX
c BypeHneM PUCKOB;
» YNyHLLIEHNE PaCMOIOXKEHNST CKB2XKMHDBI B N1acTe
1 MOBbILLIEHNE Ka4eCTBa CTBONA;
» YCKOPEeHME BBOAA CKBaKMH B SKCMyaTaLyo
1 obecnedeHme 6onee BbICOKUX OeONTOB;
» BO3MOXXHOCTb BYPEHUSA CKB2XKMH C BOBLLUMM OTXOA0M
OT BEPTUKaN.

LLInpokomacLuTabHoe BHeOpeHe

Bcnepn 3a ycnexom nuinoTHOroO NpoeKTa, TEXHOIOM K
PYC n KB Hawnm npumeHeHne B MaclUTabax BCero
BepxHe4oHCKOro MectopoxaeHns — ¢ oceHr 2009 roga
C MCMNOMb30BaHNEM HOBOW METOAMKM BbINo MpobypeHo

0K0J10 90 % BCEX cekumn anameTpom 152,4 mm.
[ononHuTenbHble Npenmvyllectsa PYC n KBB 6binu

BbISABNEHbI MPU 3ape3ke BOKOBOro CTBOJMA U3 OCHOBHOM
cexkumm anameTpom 152,4 MM — Ha CErOAHALLIHUIA OeHb,
NPOBEAEHO YXKe [ABe Takunx onepauyn. B ogHOM 13

=(ARNCO

unlike its neighbors. Geosteering significantly improved
net-to-gross in the high reservoir uncertainty due to timely
adjustment of the designed well trajectory. This helped
increase the length of the borehole in the net pay, thus
improving initial flow rates and reducing the payback period.
Thus, the pilot project execution helped clearly determine
major advantages of RSS+LWD from both technical and
economical viewpoints:

» Well construction cost savings

» Decreased drilling time and associated risks

» Improved well placement and borehole quality
» Early production with higher oil production rates
» Increased well step out option

Large-Scale RSS Dirilling

Good results of the pilot project led VONG to expand
RSS+LWD application across VC field. Since autumn 2009,
about 90 percent of all 152.4 mm sections were drilled with
utilization of the new methodology.

Further advantages of RSS+LWD were demonstrated
when sidetracking from the original 152.4 mm section. Two
successful sidetracks have been performed to date. In
one case, the openhole sidetracking was initiated even
without pulling the BHA out of the hole. The manner of
ledge creation can be explained as time drilling: pick

up from sidetracking point for 1 m, then time drilling
with about 0.3 mph, then pick up again for 2 m and
start time drilling with 0.6 mph. Drilling continued in
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B BYPEHUE

Cly4aeB, 3ape3ka B OTKPbITOM CTBOJIE Obina npov3eedeHa
6e3 nogbema KHBK nocne BypeHnst OCHOBHOIO CTBOA.
Onepauysa nposoauaack No cneuyanbHoOM METO- OVKE

— «BypeHne No BpeMeHW», NpeayCcMaTp1BaBLLEN MOABEM
Ha 1 M OT TOYKM 3ape3KM, 3aTeM DYpPEHUE C OrPaHNHEHHON
Harpyskom Ha J0M0TO CO CKOPOCThIO 0,3 M/4, 3aTem
MOABEM Ha 2 M 1 OrpaHnYeHHOe BypeHne CO CKOPOCTLIO
0,6 M/4. MNogobHbIM 0BPA30M OCYLLECTBAANOCH OypeHme
Bcero nHTepBana 7-10 M. 3ape3ka 60KOBOro CTBOMA 6bina
3aBepLueHa 3a OOVH [eHb, MO3BOJIMB COKOHOMUTL BPEMS
1 3aTpaThbl HA YCTAHOBKY LIEMEHTHOMO MOCTA, CMyCKO-
noabeMHble onepaunn 1 3ameHy KHBK.

BbinonHeHme 3apeskin no asmmyTanibHOMY HanpaBAeHUO
¢ PYC aBnseTcs BO3MOXHbIM 6riarogapst OTTaNK1BaHo
[onota neganamm B HEOOX0AMMYO CTOPOHY OT CTBOA
CKB&XXVHbI C OQHOBPEMEHHbBIM OENCTBUEM CUSbI
rpaBuTaLmn. Pexxylliee OencTeMe 40/10Ta HarnpasieHo Ha
HDKHIOK CTEHKY CTBOMA CKBaXKWHbI, YTO 0Becrne4mBacT
OTXOL, OT OCHOBHOMO CTBOJIA B KpaTHanLLne CPOoKM.

[Npr 3TOM, OMbIT ABYX OrnepaLmin Ha BepxXHEHOHCKOM
MECTOPOXAEHWN MOKa3bIBAET, YTO «DypeHre MO BPEMEH>»
HeoBX0OMMO MPON3BOAUTDb KaK MUHNMYM Ha BCHO OSINHY
npwbopa PYC.

C Apyrow CTOPOHbI, TAKOM Crocob 3apeskim BOKOBbIX
CTBOJIOB OTKPbIBAET AOPOry ncnoas3osanHnio PYC ans
OYPEHNSA MHOFOCTBOSTBHBIX CKBEXKMH 151 OAHOBPEMEHHOM
006b14M HedhbTv 13 NnacToB BY1 1 BY2 ¢ onmumanbHom
anHammkon dononga.

OnmMm3aLmst CTPOUTENBCTBA CEKLMN AvaMeTPoM 215,9 Mm
B cooTBETCTBUM C TUMOBBIM AM3aNHOM CKBaXKMH Ha
BepXHEHOHCKOM MECTOPOXOEHNN, CEKLMS ONaMETPOM
215,9 MM aBRgeTCa camon AnnMHHOM. Heobxoammo
OTMETUTb, YTO ee BypeHmNe 3a4acTyto OCIOMHSIETCS HU3KOW
CKOPOCTbO MPOXOOKN B TBEPAbIX AONOMUTAX, PUCKOM
npwxasaTa B HECTABUMbHbIX aprinNuTax, PacnoNOXEHHbIX
Hap, NPOAYKTVBHOW 30HOM, a TaKXXe CHU- XKEHVEM

3P HEKTUBHOCTU HANPABAEHHOTO BYPEHMS B HYXKHEN
4YacTu CeKLMN. BonbLUNMHCTBO NPO6GIEM MOXKHO PELLNTL C
1crnonb3oBaHveM crneuyansHon PYC ¢ cunoBow

cekupen (Puc. 7).

STa c1cTemMa UCnosb3yeT MONHOCTHIO MHTEMPUPOBaHHbI
CWSI0BOW MPWBOL, MPEACTABNEHHBIN BbICOKOMOMEHTHBIM
3ab0HbIM OBUraTeNieM, KOTOPbIM MpeobpasyeT
MOPaBINYECKYHO 3HEPIIO PacTBOPAa B MEXAHUYECKYHO
3Hepruo. B codeTaHnm ¢ BpalleHeM OT BEPXHETO
NMpVYBOAA, 3Ta SHEPIVIA YBENMHMBAET MOLLHOCTb,
MOCTYMatoLLYHKO Ha [A0N0TO, YTO MO3BONSET MPUMEHSTTH
0119 HanpaBneHHOro BypeHrs 6onee arpeccuBHbIe
ponota PDC (C NOAVKPUCTaTNIMHECKMN anMa3HbIMM
BCTaBKaMK) 1 OMTUMasTbHO UCMOMb30BaTh Harpy3ky Ha
[O00TO, YTO MPUBOOUT K MOBbILLEHNIO MEXAHUHECKOM
CKOPOCTU MPOXOOKM 1 COKPALLIEHMIO LIMKIIA CTPOUTENBLCTBA
CKBaXKMHbI (Pvic. 8).
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Non-Magnetic Drill Collar
HemarHnTHas yTskeneHHas GypunbHas Tpy6a

Saver Sub
MepeBopHmK

Gamma Ray
lamma-KapoTax

Measurements While Drilling (MWD)
Tenemetpust

Direction and Inclination
VHKnnHomeTpus

Saver Sub
MepesogHmk

Stabilizer
Cra6unmaatop

Greater Torque PDM
Cvnosas cekuns

Filter Sub
MepesoaHuK

PDC Bit
[Jonoto PDC

Pwvc. 7 OnsanH kombuHmnposaHHo KHBK, BkntovatroLen
PYC ¢ cvunosbimM NpuBoAoM (cekumA anmameTpom 215,9 mm)
Fig.7 PRSS BHA Design for 215.9 mm Section

such a way for the next 7 m to 10 m. The sidetrack was
completed in about one day, saving time and money
on the cement plug installation and pulling and
running different BHA'’s.
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K HacTosILLEMY BPEMEHM C MPUMEHEHVEM CUTOBOM

PYC Ha BepxHeHOHCKOM MECTOPOXKAEHNM MPOBYPEHO
YETbIPE CKBEXKWNHbBI — 1 HOBasA TEXHONIOMMST AOKa-

3ana cBor apeEKTUBHOCTb. Bonee rnagkui cTBon
0BECMEHNST CHDKEHME OCEBbIX 1 CKPYHMBAIOLLINX
Harpy3oK, OeNCTBYIOLLMX Ha BYPUNbHYIO KOMTOHHY.
[MOBbILLEHHbIE CKOPOCTY BPALLEHWS Ha OON0TE N MeHee
WNHTEHCVBHOE BpalLle- H1e BYpPUbHOM KOTOHHBI MPUBENN
K CHVDKEHWIIO YPOBHS BUBPALM B BYpUITBHOM KOMOHHE W,
CNefoBaTesibHO, YBENMHEHWIO MPOXOAKN — B CPeaHeM, Ha
58 %. MNpwn aToM oTpaboTaHHble gonota PDC ocTaBanvcb
B XOPOLLEM COCTOSIHUN, YTO MO3BOJIAET YBENNYNUTL BPEMS
paboThl 4ONOTA M 3aKaHYMBATb CEKLIMIO 3a OOWH PeliC.

OnHVM 13 Hambonee BaxKHbIX MONOXUTENBHbIX 3HEKTOB
npviveHeH s PYC ¢ CUNOBO CEKLMEN SIBNAETCS CTaOWTBHOCTb
KHBK: BO Bpems BypeHus Habnioganncb O4eHb
cnabble BUOpaLMN 3a CHET OTAENEHMS MOBEPXHOCTHOMO
BpaLLEeHNSA OT BpaLleHUs Ha AonoTe. JononHUTENbHbIMA
nperMyLLLEeCTBaMN
NCMONb30- BaHWS
cunosown PYC
cTanm CoKpalleHmne
N3BUINCTOCTU U
YAYHLLEHNE OYUCTKM
CTBOMA CKBaXKWHbI.

Takum obpasom,
O4EBUAHO, YTO
KITKOYEBBIMU
KOMTMOHEHTaMM
JanbHenwen
onTUMn3aumm .
npoLecca bypeHus tr a/ecz‘on/ ”
Ha BepXHE4YOHCKOM

MECTOPOXXOEHMM SBNA0TCA onTuMmmnaauma KHBK ¢
cunoson PYC n npaBunbHbIn Bbibop aonoT PDC, a
cokpatleHre NpoaoHKUTENBHOCTU BypeHnsa CeKLIMN
avameTpom 215,9 MM 1 onTUMK3aums crnycka
06CcafHOM KOJTOHHbI CMOCOOHBI 3HAYNTENBHO YYHLLNTL
3P HEKTUBHOCTL 1 NPUOBLINIBHOCTL MPOEKTA B LIESIOM.

3onoTon cTaHoapT

Vicnonbaosanue TexHonoru PYC n KBB ctano ogHom

13 rNaBHbIX COCTaBASAMOLLMX YCMELLHOro BypeHnst Ha
BepxHeqoHCKOM MecTopoxxaeHnn. W ecnv paHbLLe

LIMKI CTPOUTENBCTBA A0ObLIBAKOLLNX CKBRXKMH C
ncnonb3oBaHnem B3 1 ctaHOapTHOM TEXHONOrN
HaKOHHO-HaNPaBNEHHOrO BYPEHNST COCTaBNSAN B CPEAHEM
63 OHs, a apheKkTnBHaS OJIHA FTOPUSOHTANIBHON CEKLN
He npesblwana 30% oT ee 0OWEeN AnnHbl, TO, 6narogapst
BHenpeHuo TexHonorun PYC, KBB v reoHaBuraumn, K
nonto 2010 rofda UMK CTPOUTENbCTBA CKBaXKWHBI YAAI10CH
COKpAaTUTb 00 22,3 CYTOK (1 3TO C Y4ETOM DypeHus
pononHuTensHeiX 100 M ropnsoHTanbHOM cexkumul), a
athexTvBHASA QJIMHA cekummn yBennimnack 0o 70%, 4to
NPUBENO U K KPaTHOMY POCTY 00bIHN.
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66 [ eoHaBvIraLms rno3BosnIa YBEJINYNTE
SOHEKTUBHYHO [AJINHY TOPU30HTASIBHON
CEKLIMN B YCJIOBUSX HEOMPEAESIEHHOCTU
PAaCroNIOXKEHWS MPOAYKTUBHOMO
KOJIJIEKTOPA 3a CHET CBOEBPEMEHHOM
KOPPEKTUPOBKM TPAEKTOPUN CKBaXXUHAbI

Geosteering improved net-to-gross in
the high reservoir uncertainty due to
timely adjustment of the designed well

Azimuthal sidetracking with RSS is possible since the RSS’s
pads help push the bit to the side helped by gravitational
forces, while the bit cutting action acts on the low side of
borehole. At the same time, the first sidetracking experience
in VC shows that time drilling approach should be applied
for at least the length of the RSS tool.

On the other hand, this sidetracking experience opens up
future applications of RSS for multilateral drilling to help
improve oil production from both VC1 and VC2 sandstones
with proper fluid dynamics.

Construction Cycle Optimized for 215.9 mm Sections

In the typical well design for VC wells, the longest
section is the one of 215.9 mm. Dirilling of this section
is often associated with low ROP in hard dolomites, risk
of sticking in unstable shale located just above the pay
zone and sliding efficiency decreases in the lower part
of the section. Most of these issues can be resolved
with the use of a power
rotary steerable system
(PRSS) (Fig. 7).

PRSS has a fully
integrated high-torque
power section that
converts mud hydraulic
power to mechanical
energy. This energy
combined with rotation
provided by the rig’s
top drive significantly
increases downhole
power at the bit. The
additional torque
capacity allows more aggressive PDC (polycrystalline
diamond cutter) bits for directional applications and high
weight on bit resulting in increased ROP and reduced
well cycle time (Fig. 8).

To date, VONG has drilled four wells with PRSS and the
new technology has proved very efficient. The smoother
borehole drilled with PRSS helped reduce torque and drag.
Higher rotary speeds at the bit and slower drillstring rotation
reduced the vibrations in the drillstring, hence improving
penetration rates by 58 percent on average. Moreover,
PDC bits were pulled out of the hole in good condition;
therefore, PRSS can prolong bit life and this opens an
opportunity to finish the section in one run.

One of the most important lessons learned from the drilled
wells was the positive effect of PRSS on BHA stability,
since very low vibrations were observed while drilling each
well. This stability was achieved by decoupling the surface
rotation from the bit rotation with greater torque PDM.
Other benefits offered by PRSS were reduced tortuosity
and better hole cleaning.
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Wells 5003 and 5002 are gas injectors with 250 m of 215.9 mm horizontal sections and were drilled with PRSS:
Well 5003 was finished in 14 days and Well 5002 was finished in record breaking 12 days.

la3oHarHeTaTenbHble ckaxHbl 5003 1 5002 Bbiny npobypeHbl ¢ NpuMeHeHem cunosoit PYC v MetoT ropraoHTanbHble cexumun auametpom 215 mm 1 aniHoin 250 m.
Cks. 5003 6bina 3akoH4eHa 3a 14 gHeit, cks. 5002 — 3a pekopaHble 12 aHed.

Puc. 8 MNpadhmkn «rnybuHa-aeHb» ANA CKBaXKWH, MPOBYpeHHbIX ¢ cunoson PYC

Fig. 8 Time vs. Depth Curves for Wells Drilled with PRSS

B 6nvxaniune aea ropa OAO «BepxHeHoHCKHedhTeras»
nnaHMPyeT NPOOOMKNTL COBEPLLIEHCTBOBaHME NpoLiecca
OypeHus:

» YBENNHUTL OSIMHY CKBaXKWHBI MO CTBOMY 0 3 600 M
n 6ones;

» peann3oBaTb NUIOTHBIM MPOEKT BYPEHUST CKBaXKUH C
OOMbLLMM OTXOO0M OT BEPTUKaM (FOPU30HTaSbHAS
cexkumst aameTpom 152,4 mm annHor 1 500 my);

» COKPATUTb YNCSIO KYCTOB Ha MECTOPOXKAESHW 38 CHET
YBESIMYEHNA OTX0da CTBOJSIOB OT BEPTUKAmW.

Bce 510 6b1510 6bl HEBO3MOYKHO 6€3 UCMONMb30BaHNSA
POTOPHO-YMPAaBAAEMbIX CUCTEM.

OnNbIT NPUMEHEHMS POTOPHO-YNPAaBASEMbIX

CUCTEM U KapoTarka Bo BpeMsi 6ypenmnsa B OAO
«BepxHe4oHCKHedTEra3» YCTaHOBWN HOBbIE
TEXHOMOMMYECKME CTaHOaPTbl, CBOEOOPa3HYO HOBYHO
«TOYKY OTCHETa» B 9(PMEKTVBHOCTW 1 3aTpaTtax Ha
pa3paboTKy MecTopoxxaeHuin BocTouHon Crnbuvpu, a
MPEANOXKEHHbIE OCHOBbI MPOEKTUPOBAHNS CKBEXKMH,
TEOPETUHECKME NPEaESbl OYPEHNS N HOBbIE TEXHONOM N,
onpoboBaHHbIe Ha BepXHEHYOHCKOM MECTOPOXXOEHUN,
MOTYT ObITb MPUMEHNMbI 1 Ha OPYrUX MPOEKTax pervoHa.

Loknag «Pe3ynsTaTbl MPUMEHEHVS HOBbIX TEXHOMNOMIA B OypeHnmn

npu pa3paboTke CNOXHOro MecTopoXxaeHus BoctouHorn Crbnpn

— BepxHe4oHCKoro HedpTerasokoHAEHCATHOrO MECTOPOXXAEHNS» Obln
noaroToBneH ang npeactasneHys B 2010 rogy B pamkax Poccuickon
HehTerazoBom TEXHNHECKON KOHdepeHLmn 1 BeicTaskn SPE. Homep
noknaga — SPE 135969. Cracnb6o komnaHum TNK-BP v xxypHasy
«HoBaTop» 3a rpefocTaB/IeHe MaTepuaioB
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Therefore, the key components for drilling optimization in
VC are further PRSS BHA design optimization and improved
PDC bit selection. While less days in finishing the 215.9 mm
section and casing running optimization will significantly
improve the overall project efficiency and profitability.

Gold Standard

RSS and LWD significantly contributed to overall driling
optimization in VC field. As compared to the initial well cycle for
a development well (63 days) and net-to-gross ratio (30 percent)
achieved with a conventional PDM, RSS helped reduce well
construction cycle to 22.3 days (including an addition of 100 + m
of lateral section) and boost net-to-gross to exceed 70 percent
by July 2010. This resulted in a significant production increase.
Rotary steerable systems and LWD significantly contributed to
overall driling optimization in VC.

VCNG is going to further optimize its driling performance

in the next two years, which would not be possible without

rotary steerable systems:

» Increasing well length up to 3,600 m of measured depth
and above

» Piloting extended reach drilling (152.4 mm horizontal
section of 1,500 m)

» Decreasing the number of pads by increasing wells
step out

VCNG experience with rotary steerable systems, logging
while drilling and geosteering has set new standards and
a benchmark for drilling efficiency and cost in East Siberia.
The well designs, technical limits and new technologies
tested in Verkhnechonskoye field may also be applied in
other fields of the region.

www.rogtecmagazine.com



DRILLING H

Hawa cnpaBka

PesynbTathl ncnonb3osanua PYC 1 KBB B cekuym ayaMeTpom
152,4 Mm:

camasi rnybokas CKBaxkmHa: CkB. 894 (rny6rHa no CTeoy

-3 506 m);

HanbosbLLasi CKOPOCTb MPOXOAKN: CkB. 730 (CeKums AmMHON
520 M nNpobypeHa 3a 1,65 OHS Co cpeaHen MexaHNHeCKon
CKOPOCTbLIO 40 M/4);

CKOPOCTb MPOXOAKY yBenudmnack B cpegHemM Ha 110%;
NPOJOIKUTENBHOCTL BypeHns 100 M cokpatunack Ha 50%;
3(phexkTNBHAS ONMHA FOPU30HTANIBHON CEKLMIN MPEBbILLAET
65% (ckB. 730-91%);

nebut HedbTn yBenm4dnncs bonee Yem Bogoe, Ao 200-250 T B
CyTKM (ckB. 814-290 T B CyTKW);

NPOBEAEHO ABe YCMeLLHbIX 3apesky HOKOBOro CTBoa B
OTKPbITOM CTBOJSIE.

>

PesynbTatsl cnonbsoBanus PYC ¢ cunoBbiM MPrBOAOM B

cekuum anameTpom 215,9 mm:

» ragoHarHeTaresibHas ckBaxkuHa 5002 3aBeplueHa 3a 12
[OHEHOBbIA pexkops;

» CKOPOCTb MPOXOAKN yBenm4mnack Ha 58%, ¢ 17 m/4
0o 27 m/q;

» B47 M B CyTK—PEKOPAHAs CyTOYHas MPOXOAKa;

» MPOOOMKUTENBHOCTL BypeHua 100 M cokpaTtunack Ha 50%.

PEKNIAMA

no pa3paboTke MeCTOpPOXAEHUN

B OCJIOXXHEHHbIX YCJIOBUAX U ApKTMKe

lFeonorus u passeaka

KappoBsbie pecypcbi

SPE Pa3zpaboTka MecTopoXaeHuit
B OC/IOKHEHHBIX YCNIOBUSAX
 ApKTike

18 - 20 okTa6ps 2011
Mocksa, BBL,
nasunboH N275

couuasibHag OTBETCTBEHHOCTb

L X R X X R X X X 4

3a OKpYyXXatouieil cpeaoi

PackpoiiTe UCTUHHbIN NOTeHUMan ApKTUKU
Ha KoHdepeHuuu u BoictaBke SPE

BypeHune n cTponTenbCTBO CKBAXUH

Pa3paboTka Ha3eMHbIX U MOPCKUX MECTOPOXKAEHUMN
TexHonorua paspaboTku u fo6bIYa

HoBelwwmne TexHonOrMM U npepenbl UX UCNONb3OBAHUSA

MpoMbiwneHHaa 6€30NacHOCTb, OXPaHa OKPYXKaloLwWen cpeabl,

TexHnyeckne 3apaumn U HepelleHHble Npo6aembl
C60p MeTeoponoruyeckMx 1 MOPCKMX AaHHbIX U HabnwaeHus

Project Highlights

Major Achievements of RSS+LWD Application in 152.4mm Section:
The longest well on the project is Well 894 (3,506 m of
measured depth)

The fastest section was drilled in Well 730 (a section

of 520 m was finished in 1.65 days with an average ROP

of 40 mph)

Overall ROP improvement is 110 percent

50-percent reduction in days per 100 m

Net-to-gross ratio exceeds 65 percent (91 percent in Well 730)
Well productivity more than doubled to reach 200 tpd to

250 tpd (290 tpd in Well 814)

Two successful openhole sidetracks were performed

»

Major Achievements of PRSS Application in 215.9 mm Section:
» Gas injection well 5002 was finished in record breaking
12 days
» ROP improvement is 58 percent (from 17 mph to 27 mph)
» Record daily meterage is 547 m drilled per day
» 50-percent reduction in days per 100 m

This paper on «Results of New Drilling Technology Application on the
Development of Verkhnechonskoye, a Complex East Siberian Field» was
prepared for presentation at the 2010 SPE Russian Oil and Gas Technical
Conference and Exhibition; paper number is SPE 135969. Published with
thanks to TNK-BP and Innovator Magazineand Innovator Magazine
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e HoBoe TexHuueckoe MeponpusaTue ypoBHs b2b ana cneunanucToB HedTerazoBoit oTpaciu:
YHMKabHasi BO3MOXHOCTb AOCTYNa K HOBEMLWUM TEXHONOTUSM, paboTaM BeAyLLMX TEXHUYECKUX CMeLMannCTOB, MHXEHEPOB M 3KCNEPTOB, nnaTdopma
AN NpodeccroHanbHoro obuieHns U obMeHa MHEHUAMM

o KoHdepeHuMOHHAa nporpaMMa, coctaBneHHasa SPE, nop, o6uieit TeMoi «JKCTpeMasbHble Npo6ieMbl ANa pasBeaKu U J06blUun».
Conpencenatenun oprkomuteta: C.B. Bpesunukuit (MCnonHUTENbHbIN BULLE-NPE3UAEHT N0 pa3Beake U Aobbive komnaHun THK-BP)
1 A.b. 3onotyxuH (npopekTtop Poccuiickoro locyaapcrBeHHoro YHusepcuteta Hedtu u fasa um. U.M. [y6kunHa)

e YHMKanbHasi BO3MOXHOCTb y4acTns — «MHKy6aTOp TEXHOIOTUit»:
BO3MOXHOCTb 4719 pa3BUBAOLLMXCA, UHHOBALMOHHbIX KOMMaHumn npoAeMOHCTPpUPOBATL CBOU paapaﬁoTKM N NpUMEHEeHNe HOBbIX TEXHONIOrUM
CBsXKMTECh C HAMM ceifuac, YTo6bl 3ape3epBMpPOBaTh CTEHA Ha BbicTaBKe!
KoHTakTbl B JIoHAOHE:
DBa, MEHEJKEP MpPOEKTa: HaTanbs ueHko, MeHedXep npoekTa:
6861, no6. 136. E-mail: natalia.sitnikova@reedexpo.ru  Ten:. +44 (0)20 8910 7194. E-mail: natalia.yatsenko@reedexpo.co.uk
Moapo6Has HbopMaLms 0 MeponpusTUM Ha caiiTe www.arcticoilgas.ru
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