B OP3

OOHOBPEMEHHO-PAa3OeNbHas

SKCIyaTaLms:

BbIABSIAEM HEPACKOBITLIN MOTEHUMAUT

Dual Completion:
Unlocking Hidden

FPotential

ViccrienoBaHmsi THKOMEHCKOro HEGhTSIHOMO Hay4HOro LieHTpa (THHL) rokassiBaroT, YTO B HACTOSILLEE BPEMST BbICOKVM
[IOTEHLaI MPUMEHEHYIS 0BOPYA0BaHYISI 47151 OAHOBPEMEHHO-pa3aesbHov axkcrutyatalym (OPO) Ha MECTOPOXKAEHUSIX
THK-BP pean3yeTcs Aasieko He MosHOCTBIO. Kaxkaoe LieneBoe foYepHee 06LuecTso (LIJO) KoMraHuy CTanKiBaeTCs Kak
C OOLLyIMIM [37151 BCEX, TaK 11 C MHAVBMAYa bHBIMM TRY/AHOCTSMY €6 BHEAPEHUS.

Studies by the Tyumen Petroleum Research Centre (TNNC) show that TNK-BP is failing to take full advantage of the
major benefits that could be gained by applying dual completion (DC) technology at its oil fields. Each of the Compa-
ny’s target subsidiaries (TS) has encountered its own specific difficulties when it comes to deploying dual completions,

as well as more general issues shared by all.

Anexcaxap KosaneHko
HauasbHVIK OTAENa reosorn U paspaboTk
[Nokposckoro axktvea, THHLL

Aleksander Kovalenko
Head of Geology and Development Section,
Pokrovsky Asset, TNNC

OrNIACHO MPOEKTHO-TEXHNYECKON AOKYMEHTaLMM
C (MTH) Ha pa3paboTKy MECTOPOXKAEHN,
npuMeHeHne TexHonornn OP3 nnactos
PEKOMeHZOBaHO Ha 35 MecTopoXKaeHVAx KomnaHun,
B TOM 4uche Ha 13 kto4eBbIX. B OCHOBHOM 3TO
MecTopoXXaeHMs OpeHOYPrcKoro pervoHa, y4acTkiu
OAO «BapberaHHedteraa» 1 OO0 «THK-YBar».
Bcero, cornacHo INT/, BHeapeHve TexHonorum OP3
npenycMoTpeHo bonee Yem Ha 900 CKBaXKMHAX.

[No cocTosHMO Ha Hadano 2012 roga Ha CKBaXKMHax
THK-BP BHeapeHo 248 KOMMOHOBOK 0O0PYA0BaHMA A51s
OP3, B ocHOBHOM Ha CaMOTIOPCKOM MECTOPOXKOEHM,
roe TexHonorm OPO NpUMEeHSAOTCS! B OCHOBHOM Ha
HarHeTaTenbHOM dhoHae. Hanbonbluee KONM4eCTBO
YCTaHOBOK /151 OAHOBPEMEHHO-PasaenbHoM 4odblHm (OP)
BHenpeHo B OpeHOYpPrckoM pervoHe.

C oTcTaBaHuem OT nnaHa
AHanM3 akTUHeCKo peanaaumy MPOEKTHbIX
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[NepBomMarckoro aktvea, THHL

Dmitry Patrakov
Head of Geology and Development Section,
Pervomaisky Asset, TNNC

ual completion has been recommended in project

documentation for 35 fields across the Company,
including 13 key fields. These assets are concentrated
primarily in the Orenburg Region, although some of the blocks
are operated by Varyoganneftegaz and TNKUvat. Overall,
plans have been made for dual completions in over 900 wells.

As of January 1, 2012, 248 DC assemblies had been
installed across TNK-BP, mainly at the Samotlor field,
where the focus is on injection wells. The largest number
of dual production (DP) units has been installed in the
Orenburg Region.

Falling Behind Schedule

A study of the actual deployment of DC solutions at 25 major
fields within TNNC’s sphere of responsibility has identified eight
fields at which the pace of work needs to be stepped up.

This is greatly complicated, however, by the complex
decision making procedure for applying DC technology,
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DUAL COMPLETION H

pelleHnn B obnactn OP3 Ha 25 KpynHenLLmnx
MECTOPOXAEHMAX KOMMaHUM, KOTopble nMonagatoT B 30HY
oTBeTCTBEHHOCTU THHLI, cBNOETENBCTBYET, YTO HA BOCHMM
MECTOPOXX/AEHNSAX HEOOXOAMMO YCKOPUTL PaboThl MO
BHeapeHno obopyaosaHus ans OPO.

3TO BO MHOIrOM 3aTpyAHEHO COXHOCTLIO MpoLiecca
MPUHATUS PELLEHU O MPUMEHEHU 060PYA0BaHNS 015
OP3, npeacraBnstoLLEro cCOOOM LEMOYKY PasnN4HbIX
Fe0NIOMMHECKUX, TEXHOSIOMHYECKNX 11 SKOHOMUHECKIX

Bbi60op MHOrons1acToBbIX
JIMLIEH3VOHHbIX Y4aCTKOB
Selection of Stacked-Pay
Licence Blocks

o OueHka no
TEXHOJIOrM4eCKUM
Kputepuam (crnocob aobbiuu,
TEXHOJIOruA y4yeTa)
Evaluation
of Technological Criteria
(Production Method, Metering
Technology)

TeXHUKO-IKOHOMUYECKOoe
obocHoBaHue

Feasibility Study

8]
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OueHKa noTeHuMana
npuo6LueHuA
Assessment of

Commingling Potential

which involves a whole chain of geological, technological
and economic issues (Fig. 1). A negative result at any link
in this chain means that dual completion cannot be used.
Further complicating the picture, each TNK-BP region
has its own specific difficulties to contend with when
applying DC technology.

Analysis of the potential for boosting production through
DC technology indicates that it could be applicable in the
Orenburg Region, at Samotlor, in various fields operated

MpenBaputenbHan
oLeHKa No 3KOHOMU4YECKUM
KpUuTepuam
Preliminary
Economic Evaluation

OueHka no
reosiormM4eckum
KpUTEPUAM
(B3aMmHO€e BfiMAHUE NJ1acToB)
Geological Evaluation
(Mutual Influence
of Formations)

OueHka no cBoucTBam
dnonpa
(coBMeCTMMOCTb NPOAYKLIUN)
Evaluation of Fluid Properties
(Product Compatibility)

9

OnpepenexHue
1 oueHka choHaa no OPJ
Selection and Evaluation
of DC Well Stock

Bbi6op noapAagumka
Contractor Selection

Puc. 1 lNpoLiecc MprHATUSA peLLeHnst 0 BHeapeHun obopynoBaHus ans OPS

Fig. 1 Decision-Making Process for Deployment of DC Technology

cocTasnsaromx (Puc. 1). MNonyyveHne otpruaTenbHbIX
Pe3yNLTaToB Ha SIOOOM 13 3TarnoB STOM LEMOHKM
NPVBOANT K OTKa3y OT UCMOJb30BaH1sA 060pyA0BaHNA
ona OP3. B kaxxgom 13 pernoHoB THK-BP, kpome
TOrO, CYLLECTBYIOT CBOM OCODEHHOCTV BHEOPEHNSA 3TON
TEXHOSIOMUN.

AHanM3s noTeHUmana yBenm4eHs 4o0blHn B cryyae

1cnonb3oBaHnsa obopyaoBaHus ang OPO nokasaln,
YTO BHEOPeEHVE TOM TEXHONOMN Ha JaHHbIA MOMEHT
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by Varyoganneftegaz and at TNK-Uvat’s Ust-Teguss
field. Fields operated by TNK-Nyagan require further

trial production work to evaluate the potential scale and
applicability of DC assemblies. At the Verkhnechonskoye
field, the potential for DC is constrained by the use of
complex equipment to drill horizontal wells with limited
anticipated flow-rate increments. Meanwhile, at Rospan
International, DC would not be appropriate given

the limited understanding of the fields and their later
commissioning dates.
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akTyanbHo onsa OpeHbyprckoro pernoHa, CamoTnopa,
mecTopoxaeHun OAQO «BapberaHHedhTeras» u
YcTb-Terycckoro mectopoxaeHus OO0 «THK-
YBat». Ha mectopoxxaerusix OAO «THK-HsaraHb»
HeobX0oaMMO NPOoBeaeHne AOMONHUTENbHbIX OMbITHO-
MPOMbILLSIEHHbBIX PabOT ANS1 OLIEHKM BO3MOXKHbIX
MacLTaboB 1 0COBEHHOCTEN MPUMEHEHUSA KOMMOHOBOK
ona OP3O. Ha BepxHEYOHCKOM MECTOPOXOEHNN
OCHOBHble TPYAHOCTU BHeApeHns TexHonornn OP9
CBsI3aHbl C HEOOXOAMMOCTbIO MPUMEHEHWNS CIIOXKHOMO
0bopyaoBaHUS NSt FOPU30HTabHbIX CKBa>XKMH

NPy He3HaAYMTENBbHbIX OXXMOAEMbIX MPUPOCTax
0o6bi4n HedpTn. Ha mecTtopoxkaeHnax 3A0 «PocnaH
VIHTepHewwHn» ncnonbaosaHne OP3 He akTyanbHO

MO MPUYNHE UX HN3KOW N3YYEHHOCTU, a TakxKe
nnaHMpyemoro no3aHero BBoAa B pas3paboTKy.

TpyAaHocTH BHeApeHua

KpynHenwmm aktnBomM KomnaHum aBnseTcs
CamMOTNopCcKOoe MECTOPOXAEHME, COCTOSLLEE U3
11 o6bekToB
paspaboTku C
6onee 4yem 1 200
COBMECTHbIMU
CKBaXKMHaMM.
[CnaBHbIMUK
3aga4amu
BHEAPEHVIS
TexHonorun OP3
Ha CamoTnope
ABNAOTCSH
cokpalleHne
MPOEKTHOrO HN3KOAEOUTHOrO hoHaa 1 PasodLLEHNE
0O6BEKTOB B COBMECTHbIX CKBaXKMHaxX. OTO HEOOXOAMMO
005 NOBbILLEHNSA 3(hHEKTVMBHOCTU pa3paboTkn 1
onNTUMM3aLIMK BblpaboTKM 3anacoB. B To »xe Bpems

B CBA3W C OANUTENBbHOM UCTOPUEN pa3padboTku n
COBMECTHOW aKcnyaTaumn 00 beKToB NpUMeHeHne
KomMnoHoBok OP3 Ha CamoTnope 3atpyaHeHo. K
dhakTopam orpaHuyeHsi, B HaCTHOCTWN, OTHOCATCS
CNTOXKHOCTW NIOKaNmn3aLmm ocTaTO4HbIX 3anacos,
3HAYNTENIbHOE KONIMHYECTBO CKBaXKMH C HapyLLEeHUEeM
aKcnayaTauyoHHOM KONMOHHbI 1 BOKOBbIMU

CTBOJIaMU, a TakxXe Hann4me Ha HEKOTOPbIX MiacTax
rasoBbIx LWanok. [MoTeHunanbHoe KOM4ecTBO
CKBaXKWH-kaHamaaToB ana OPS Ha CaMoTnopckoM
MECTOPOXAEHUN MOXET COCTaBUTb 0KO0 300 LUTYK,

a BOBJIEKaeMble 3a CHeT 9TOW TEXHONOrM 3anachl, Mno
oLieHKaM, MOryT COCTaBUTb OKOJ1I0 9 MH T.

TNK-BP's TS ,,

B OpeHbyprckom pernone THK-BP akcnnyatupyeT
6onee 70 MHOrOMAaCTOBbIX MECTOPOXKAEHUI,
3anacbl KOTOPbIX BapbupytoTca oT ogHoro Ao 50
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“ [MpoBeaeHHbIE NCcnenoBaHus
CBUOETENBbCTBYIOT, YTO LIENN BHEOPEHNS
TexHonorn OP3 B pasnnyHbix LIJO
KomMnaHmm MakcMasibHO CXOXKM
Studies have shown that the motivation for
applying DC solutions is virtually identical across

Implementation Issues

TNK-BP’s largest asset is the Samotlor field, which
consists of 11 development targets with over 1,200
commingled wells. The main reason for using DC

at Samotlor is to reduce the planned number of
lowrate wells and to isolate productive formations

in commingled wells. This is essential to make
development more efficient and to optimize reserves
depletion. At the same time, due to the long history

of commingled production at Samotlor, deploying DC
assemblies is no easy matter. The constraints include
a complex distribution of residual reserves, the large
number of wells with integrity failures in production
strings and sidetracks, and the presence of gas caps
in some formations. The overall number of candidate
wells for DC at Samotlor is around 300 wells, with
potential to produce an estimated 9 min t of additional
reserves.

In the Orenburg Region, TNK-BP operates over 70
stacked reservairs,
with reserves
varying from 1 to
50 min t of ail. In
many key fields
there is potential
for accelerating
the rate of
reserves depletion
in low-productivity
formations. The
Garshinskoye
field, for instance, could produce from as many as eight
individual formations, where recompletions are currently
planned or drilling of marginal wells is required. The
main aims of applying dual completions in that region
are therefore to speed up the recompletion programme,
to reduce the number of planned low-rate wells, and to
isolate formations in commingled wells, which number
approximately 600. Experience to date has highlighted
a number of technical issues hindering the widespread
application of dual completion technology: first, a lack
of reliable equipment for fields with a high gas content
in the oil; second, the considerable depth of most of the
accumulations rules out the use of sucker rod pumps,
while deployment of electrical submersible pumps
(ESP) in ESP + ESP assemblies is limited by the small
diameters of the production strings in existing wells
(168 mm or less). Excluding wells already identified

as problematic, the potential well stock for dual
completions at key fields alone in the Orenburg Region
could be around 1,400, with an estimated residual
reserves potential of 23 min t.
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MAH T HedTu. [Mpn 3TOM Ha MHOMUX KOYEBbIX
MECTOPOXAEHNAX CYLLIECTBYET BOZMOXXHOCTb
YCKOPEHWS BbIpabOTKM 3anacoB Ha BO3BPATHbIX
HN3KOMPOAYKTUBHbIX 06beKTax. Hanpumep, Ha
"apLUMHCKOM MECTOPOXKAEHWM eCTb NOTeHLUMan
BOBJleYeHVs B pa3paboTKy 3anacoB Ha BOCbMM
obbekTax, rae 3aniaHnpoBaHO NCMNOb30BaHNeE
BO3BpAaTHOro oHaa, nnbo Tpebyetcs bypeHue
HN3KOPEeHTabEeNbHbIX CKBaXKMH. Taknm obpasom,
OCHOBHbIMM 3aga4amun BHeapeHust TexHonornn OPS

B 9TOM PErnoHe SBAATCSA YCKOPEHHOE BOBEYeHMEe
BO3BpAaTHbIX 0ObEKTOB, COKpPAaLLEHNEe MPOEKTHOrro
HN3KOpPeHTabenbHOro PpoHaa, a Takxke pPasobLLeHNe
OB6BEKTOB B COBMECTHbIX CKBaXKMHAX, KOTOPbIX
Hac4yuTbiBaeTCcs okoo 600. [Mpn aTOM pesynbTaThl
OMbITHO-MPOMBbILLMIEHHbIX PabOoT Nokasaau, YTo
CYLLECTBYET psif TEXHNHECKUX NPOBAEM, MeLLatOLLIMX
LUMPOKOMY BHefpeHuto TexHonorun OPS. Bo-nepBsblx,
3TO OTCYTCTBME HAOEXHOr0 060PYAOBaHUA AN
0B6BEKTOB C BbICOKUM cofepaHnem B HebTu rasa. Bo-
BTOPbIX, 3Ha4YMTENbHASA rNybuHa OONbLUVMHCTBA 3anexen
He No3BoNAeT aPPEKTMBHO NCMONb30BAaTL LTAHMOBbIE
rnybuHHble Hacocsl (LLIMH), a ncnone3oeaHmne
YCTaHOBOK 3/1EKTPOLIEHTPOOEXKHbIX HacocoB (3LH)

B KOMMoOHoBKax IUH + SLH orpaHunymBaeTcs
HebOoNbLUNMN AVaMeTPaMM KOMTOHH CYLLIECTBYOLLErO

Varyoganneftegaz is developing seven stacked
reservoirs with over 200 commingled wells. Formations
of the Verkhne-Kolik-Yoganskoe field containing around
one third of its current recoverable reserves are being
tapped using a high ratio of commingled wells, though
a large part of the reserves remains untouched. DC

are an essential tool for Varyoganneftegaz to speed

up its recompletion programme, to reduce drilling of
marginal wells, and to isolate productive formations

in commingled wells. As in the case of Samotlor, the
residual reserves in Varyoganneftgaz’s fields have

a complex distribution and the wells have been in
operation for a considerable period of time. Further
problems have been encountered in operating DC units
after hydrofracking. Varyoganneftegaz, as a whole, has
the potential to deploy DC in over 350 wells to produce
an additional 11 min t of recoverable reserves of ail.

In the Uvat project DC technologies are well suited

to the Ust-Teguss field, where they could reduce

the total well stock and accelerate depletion rates.
The field is already using DC equipment in an ESP +
ESP assembly. Research has revealed that the main
issues here are the high cost of DC, the need to drill
large-diameter wells (245 mm) and the risk of failing to
confirm geological predictions, which could reduce the
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B OP3

doHaa (168 MM 1 MeHbLLE). Bes yyeTa CKBaXKuH C
BbISIBNIEHHbIMW MpodeMamu NoTeHUManbHbin hoHI, AN
OP3 B OpeHObYprckoM permoHe TOMbKO MO KTHO4YEBbIM
MECTOPOXAEHUAM MOXKET COCTaBUTb 0kosio 1 400
CKBaXXWH C OLIEHEHHbIM MOTEHLaNoM BOBEYEHUs B
paspaboTKy A0 23 MMIH T OCTATO4HbIX 3aMacosB.

OAOQO «BapberaHHedTeras» paspabdbarbiBaeT CEMb
MHOrOMAaCcTOBbIX MECTOPOXAEHUIA, COBMECTHbIN
doHa cocTaBngeT 6onee 200 ckBaXKMH. OOBEKTHI
BepxHe-Konnk-EraHckoro MectopoxxaeHus,
cofepyxalime 0KOJ0 TPETU TEKYLLIMX U3BMEKAEMbIX
3anacoB MeCTOPOXKAEHWS, paspabaTtbiBatoTcs

npu 60bLLIOK Oone COBMECTHOro (hoHaa;
3Ha4MTeNbHas 4acTb 3anacoB BOBCE He BOBJleHeHa

B pasdpaboTky. BHegpenue TexHonornn OPS B OAO
«BapberaHHeTerasz» He06XxoaMMO ONs YCKOPEHHOMO
BBO/Ja BO3BPAaTHbIX 0O bEKTOB, COKpaLLEHUS
06bEMOB HM3KOPEHTAbENBHOrO BypeHVst, a TakxKe
pPas30bLLEHNST OOBEKTOB B COBMECTHbIX CKBaXKMHAX.
Kak 1 ons Camotnopa, ang mectopoxaerHuin OAO
«BapberaHHedTeras» xapaktepHbl CIOXHOCTb
NIoKanMaaLuy ocTaTo4HbIX 3arnacoB U 3Ha4YNTEeNIbHbIN
0b6beM hoHaa ¢ AATENBHOM UCTOPUEN aKCMyaTauun.
B npouecce BHeapeHus yctaHoBok ansg OP3, kpome
TOro, BbIsAB/IEHbI MPO6NEMbI X aKCMayaTauun nocne
rugpopaspbiBoB nnacta (MPr1). B uenom no LIOO
noTeHuUManbHbI POHA ANA MPUMEHEHNA TEXHONOTUIA
OP3 HacunTbiBaeT 60onee 350 CKBaXKuH, BOBflIEKaeMble
B pa3paboTky Tekyllve n3Bfekaemble 3anachbl Hed T
MOryT COCTaBUTb 11 MJIH T.

Ha YBaTtckom npoekTe TexHonorum OP3O akTyanbHbl
015 YCTb-Terycckoro mectopoxaerusi. OCHOBHbIMM
3aJa4amin X BHeOPEHNSA 30eChb SBNATCS CoKpalleHue
06LLEr0 KONMMYECTBA MPOEKTHBLIX CKBAXKWH 11 YCKOPEHNe
BBOJA 3anacoB B pa3paboTky. [Mpu 9Tom Ha
MECTOPOXAEHNN Y>KE MPUMEHSIETCS 060PYAOBaHNE
nna OP3 B komnoHoBke SLUH + SLH. AHanna
rnokasas, YTO OCHOBHOW NMPo6nemMon 3TOM TEXHONOMM
SABNAOTCS BbICOKask CTOMMOCTb, HEOOXOAUMOCTb
OypeHust CKBaxkMH BonbLUOro avameTtpa (245 mv), a
TakXXe PUCK HeMNOATBEPXKAEHNS re0Iornn, YTO MOXKET
MPUBECTU K CHUXKEHWIO PEHTABENBHOCTY MPUMEHEHS
obopynoBaHus ans OP3O mnn oTkasy oT ero
ncnonb3oBaHus. BmecTte ¢ Tem, npumMmeHeHne OP3S Ha
YCTb-TerycckoM MecTopOXXAeHUM NO3BONNT N3bexxaTb
OypeHnst BTOPOWN CETKU 1 COKPaTUTb (POHI CKBaXKUMH,
3Ta TEXHONOMMS MOXKET YCKOPUTb BOBNEYEHNE B
pa3paboTky A0 17 MAH T TEKYLLUUX N3BNEKAEMbIX
3anacoB Npu oTMeHe BypeHust 115 CkBaXKMH.

06wwe wenun U Xopownin noTeHyuan
[NpoBeOeHHbIE UCCNEOOBAHNA CBUAETENBCTBYIOT,
4TO Lenu BHeapeHus TexHonorum OP3 B pasnnyHbIx
LOO KomMnaHum MakcuManbHO CXOXKK. ITO OTMeHa
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effectiveness of DC or result in a decision not to
deploy them. At the same time, the use of DC at
Ust-Teguss field will eliminate the need to drill a
second grid and reduce well numbers, bringing up
to 17 mIn t of recoverable reserves on stream with
115 fewer wells.

Shared Goals and Good Potential

Studies have shown that the motivation for
applying DC solutions is virtually identical across
TNK-BP’s TS: to drill fewer marginal wells, to
speed up field developments, and to isolate
productive formations in commingled wells for
separate control of depletion rates. Any differences
between the various TNK-BP regions are merely

a matter of the relative importance of the above
objectives. Across the Company as a whole there
are over 3,000 candidate wells for DC jobs, with a
potential production increment of several tens min t
of ail.

Continued development and deployment of DC
technologies will therefore help to unlock the
potential for incremental production, boost output
and expedite field developments, while also
enabling cost-effective production of reserves that
would otherwise be marginal or subcommercial.

HN3KOPeHTabeNbHOrO BypeHns, YCKOpeHne BBoaa
3armacoB B pa3paboTKy, a Takke pa3obLieHme
OB6BEKTOB B COBMECTHbIX CKBaXKMHAX C LIESbIO
KOHTPOSA BblpabOTKM 3anacoB B pasHbIX MiacTax.
Paznnyus mexxay pervoHamu npucyTcTemusa KomnaHum
3aKN4HaKTCs N1LWb B MPUOPUTETHOCTY TOW WK

nHon Lenn. Beero no THK-BP kangngatamun gng
npuMeHeHnsa obopynosaHua OP3 asnstotca 6onee 3
000 ckBaxkMH, a NOTeHLMaNbHO BOBEKaeMble 3anachl
HeddTK B cnyvae MpUMEHEHNS 3TOM TEXHONOMM
OLIEHVBAOTCS B HECKOJIbKO AECATKOB MUSIIMOHOB T.

LanbHenwee pasBuTUE N BHEOPEHWE TEXHOOMN
OP3, TaknM 06pasom, NO3BOSIUT PACKPbITb
CYLLIECTBYIOLLMIA NOTEHUMan 4OMONHUTENbHOW 400bIYM,
obecneynT yBenu4yeHne HehTeoTaa4qm, yCKOpeHmne
paspaboTKN MECTOPOXKOEHWN, & TaKKe 3KOHOMUYECKN
9P DHEKTUBHYIO [OObIMY HU3KOPEHTabENbHbIX U
HepeHTabenbHbIX MNP TPAAULMOHHBLIX NOAX00aX
3anacos.

Criacvbo koMnarHm TNK-BP v xypHany «HosaTtop» 3a
rpenocTaB/ieHne MaTeprasos.
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