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['poekTbl OP3 nnactos B THK-BP:

HA HU3KOM CTapTe

Dual Completion Projects at TNK-BP:

Ready to Roll

[pumeHeHme ccTem OAHOBPEMEHHO-pa3AesIbHoV akcrityataiim (OP3) CrioCOOHO CyLLIECTBEHHO Y1y HLLINTE SKOHOMMYECKYHO
3hhekTBHOCTbL MHBECTULIMY THK-BP, o6ecrieynTs onTvmMasibHyO BbipabOoTKY raacToB v MUHUMU3UPOBATH
TEXHOJIOMMHECKOE BIIMSIHNE HA OKPYXaKOLLYHO cpeny. K HacTosiLLeMy BpemeHy KomMmnaHmer HapaboTaH OBLLIMPHBIV OrbIT
TeCTUpoBaHUS TexHosaorm OP3, v B bvpkaniLLme rofbl MacLLTab vx MPUMEHEHNS 3HaYUTETbHO PaCLLMPUTCS.

Dual completion (DC) systems can dramatically improve the economic efficiency of TNK-BP'’s investments, ensure optimal
management and development of reservoirs, and minimize environmental impact. TNK-BP has gained extensive experience
in testing dual completion technology and the scope of their application can be expected to broaden in the coming years.

3nyapa Mycnumos

LVIPEKTOP MO TEXHOMOM/SIM SKCMyaTaLyn

1 3akaH-vBaHIs, denapTaveHT

BHY TOUCKBaXKVHHBIX padoT, BH «Passeaka u
[obtblHa»

Eduard Muslimov

Director, Production Technology and
Completions, Wellwork Department,
Upstream

psaae cnyyaeB 6ypeHne OTOeNbHbIX CKBaKMH Ha

KaxxObl OOBEKT PaspPadboTKM SKOHOMNYECKM
HelenecoobpasHo. Kpome Toro, 4acTo A/1s CTPOoUTENbCTBA
OONMbLLOMO KOIMYECTBA CKBaXKMH MEKOTCSt TEXHUHECKME
VI NIOTUCTUYECKNE orpaHnyerus. [Npn aTom paspaboTtka
MnacToB nocneaoBaTesbHbIM CrocO60M 3aMenIaeT
OCBOEHWE 3amnacoB. IKcryaTaums pas3HbiX 0ObeKToB
O[IHOVI CKBaXKVHOW C MpUMeHeHneM TexHoormin OP3
CnocobHa cokpaTUTb 06bEMbI BYypPeHKsl, 0becne4nTb
NpPUPOCT A06bIHKM, YCKOPWUTL BBOA, 3aracoB B pa3paboTky
1 CHU3UTb BpeOHOe BO3AENCTBME HA OKPYXKatOLLLYHO
cpeny. OTMETUM, HTO NPUMEHEHNE TEXHOOMM OOIKHO
COOTBETCTBOBATb TPEOOBAHNAM MPOEKTHBIX AOKYMEHTOB
1 MOCTaHOBNEHMS PocTexHaa3opa O pasaeibHOM ydeTe
NPOAYKLMN, TO eCTb 0becrneHmBaTb HEOOXOAUMYHO
HaOEXXHOCTb, ObITb 3KOHOMUHECKW MPUEMIEMbBIM,
YAOBNETBOPSTL TPEOOBAHNSIM OMTUMATBHON PaspadboTKm
obbekToB. CornacHo nocTaHoBNeHMO PocTexHan3opa, OPS
HECKOJSBKX SKCMTyaTaLMOHHbIX OGEKTOB OAHOW CKBaDKHOM
[OOMYyCKaETCA NP HATNHYAN CMEHHOIO BHY TRUCKBEDKMHHOIO
obopyaoBaHMsl, 0OECNEHMBAOLLIETO BO3MOXHOCTb
peanMsaLn pa3aesbHoOro yyeTa A0ObIBaeMO MPOAYKLMM,
MPOMbICIOBbIX UCCNEO0BaHWN KaXKO0ro niacTa pas3aesnbHO
1 NPOBeAeHVS 6E30MACHOr0 PEMOHTA CKBaXKUH C YHETOM
PasNNHMA OaBMEHWA 1 CBOUCTB MacToBbIX (rIKOMAOB.
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Metp Mepsenes

PYKOBOOMTESb MPYMMbl TEXHOMOMM
VHTENeKTyanvsaLm, [denaptameHT
BHYTPUCKBXKMHHBIX paboT, LIEHTD SKcrepTHOM
MOOAEPMKKA U TEXHNHECKOO paduTiAg, BH
«Pagsenka 1 [JobbHa»

Peter Medvedev

Leader, Intelligent Technologies Team, Peer
Review and Technical Development Center,
Upstream

D rilling separate wells in every reservoir is economically
unviable in some cases. Aside from that, construction
of many wells entails technical or logistical restrictions and
limitations. Successive development of reservoirs slows
down the production of reserves. Developing different
reservoirs with the same well via DC technologies can
decrease the scope of drilling, increase production,
accelerate development of reserves, and help mitigate
adverse environmental impact. It should be noted that

the use of DC technologies must meet the requirements

of design documents and provisions of the Federal
Environmental, Technological and Nuclear Supervision
Service (Rostekhnadzor) for separate accounting of
products, provide the required level of reliability and

cost efficiency, and fuffill the requirements to optimal
development of reservoirs. According to Rostekhnadzor’s
resolution, dual completion of several reservoirs with the
same well shall be permitted when exchangeable downhole
equipment is available for separate metering of produced
hydrocarbons, separate testing and logging of every
reservoir, and safe servicing of wells with due consideration
for pressure differential and the properties of reservoir fluids.

The actual operating conditions of TNK-BP’s fields are
such that 98 percent of wells are worked by artificial lift, 90

www.rogtecmagazine.com



DUAL COMPLETION H

OnepaunoHHble ycnosust MectopoxxaeHnn THK-BP
TakoBbl, YTO 98% pencTBytOLLEro hoHOa CKBaXKMH
3KCMNYaTUPYIOTCA MEXaHU3MPOBAHHbBIM CMOCOO0M, 13 HKX
90% — C MPUMEHEHNEM YCTaHOBOK 3MIEKTPOLIEHTROOEXHBIX
HacocoB (YOUH). CpegHsst rnybuHa CKBaXKUH MpeBbILLasT
2 000 M, aKcnnyaTauyoHHbIe KOSIOHHbI NMPEeACTaBeHbI

B OCHOBHOM [pMaMeTpoM 168 MM 1 MeHee; akTVBHO
MPUMEHSAKOTCSA TEXHONOrMK rapopaspbiBa nnacta (PIM)
(okono 1 500 onepauyin B rog). MHoMmie MecToOpOXXaeHWs
VIMEIOT TpW 1 Bonee nnacTa 1 OCNOXHSIOLLME (hakTopbl

1. Single-Lift Systems

Dual Completion Systems

percent of them using electrical submersible pump (ESP)
units. The average depth of wells exceeds 2,000 m, the
diameter of most production casings is 168 mm or less,
and hydraulic fracturing technologies are used extensively
(approximately 1,500 hydraulic fracking jobs a year). Many
fields have three or more reservoirs and a number of
complicating factors, such as asphalt-paraffin deposits,
salts, abrasive suspended solids, a high gas-ail ratio, and
frequent crossflows behind casings. In such conditions, the
requirements for DC equipment are more stringent. Despite

SOURCE: TNK-BP
VCTOHYHVIK: THK-BP

2. Dual-Lift Systems

1.1 Monitoring systems
with one artificial lift
method without
separation of reservoirs

1.2 Monitoring and
management systems
with one artificial lift
method and separation
of reservoirs

21 2.2
Parallel designs Concentric designs

1.3 Systems with two
artificial lift methods
and separation of
reservoirs

Puc. 1 Knaccudmkaums cuctem ana OPL, npymMenumbix ans aktnsos THK-BP
Fig. 1 Classification of DC Systems Applicable to TNK-BP’s Assets

(acthanbTeHonapadrHOBbIE OTIOXKEHMS, CONK,
abpasyBHblE MEXAHMHECKME MPUMECH, BbICOKMA Fra30BbIN
dakTop), Hepeakn NPobNEMbl 3aKONOHHbLIX NEPETOKOB.
B Takmx ycnoBusix K BHeOpsieMoMy 060pya0BaHNIO 415
OP3 npenbsABAAOTCA NOBbILLEHHbIE TPEGOBaHNS. XOTS
[JaHHbIE CUCTEMbI N HE SBNSKOTCS MPUHLIMMNANIBHO HOBOW
TEXHONOMMEN, UX NCMNOb30BaHWe TpebyeT NPUMEHEHNS
nNepeaoBbIX Pas3pPaboToK B MEXAHM3MPOBAHHOM O0DbIHE,
reounavke, MeTPOSOMMN U 3aKaHYNBaHMN CKBEDKMH.

OCHOBHbIE PUCKW MpY BHEAPEHUN TexHonorun OPS
3aK/O4ar0TCs B OTCYTCTBUM TOHHO M3BECTHOIO
noTeHupmana neduta unm NPUEMMCTOCT MO HOBbIM
0bbeKTaM pa3paboTKy, a TakKe HEONPEOENEHHOCTH
pacnpeaeneHns Aobbi4n Mo niacTam Ha OeNCTBYHOLLEM
doHae. PopMmpoBaTb TEXHNYECKOE 3adaHne Ha
3aKynky 0bopyaoBaHust Mpy 3ToM TpebyeTcst 3a40Nro
00 YTOUHEHWA noTeHUmana. K pyckamMm OTHOCATCS Takke
HeyOOoBNETBOPUTENBHOE NN HEM3BECTHOE MEXAHNYECKOE
COCTOSIHVE CKBaXKVH-KaHOMAATOB (COCTOSIHME KOSIOHHBI,
LIEMEHTHOIO KOsbla 1 T.A4.) U HMU3Kasi CTaaust FOTOBHOCTU
TEXHOMOMMM 15 MPOMBILLIEHHOrO BHeOpeHWs. [pu
MAAHMPOBAHUN UCMONB30BaHNST TEXHOOMM MPUXOAUTCS

www.rogtecmagazine.com

the fact that dual completion systems do not constitute an
essentially new technology, their use requires application
of advanced methods of artificial lift, geophysical studies,
metrology, and well completion.

The main risk inherent in DC technologies is that the

flow rate of wells or permeability of new reservoirs under
development is not known exactly and the distribution
of production from reservoirs with an active well stock
is usually uncertain. Other risks include unsatisfactory
or unknown mechanical conditions of candidate wells
(casings, cement sheath, etc.) and the poor susceptibility
of technologies to commercial integration. Furthermore,
the fact that the reliability of a complex system is lower
than that of its constituent elements should always

be taken into consideration in technology application
planning.

According to the Tyumen Petroleum Research Center
(TNNC), TNKBP’s potential well stock usable for DC as of
the beginning of 2012 stood at approximately 3,300 wells,
and the oil reserves that may be developed and recovered
using dual completion technologies are estimated at several
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y4nTbIBaTb, YTO HAOE>XXHOCTb KOMIMJIEKCHOW CUCTEMbI HUXKE,
4YeM ee OTOeSIbHbIX 3/IEMEHTOB.

MNoTeHumanbHbIn hora ans npumeHeHnss OPS B THK-BP,
COrflacHoO OLieHKe THOMEHCKOro HeTSHOro Hay4YHOro
ueHTtpa (THHLL) no cocTosaHmo Ha Hadano 2012 roga
coctasngeT okosio 3 300 ckBavkmH, NpeaBapuTesibHas
OLleHKa TeKYLLIMX U3BJIEKaAEMbIX 1 BOBJIEKAEMbIX 3aracoB
¢ NpuMeHeHnem OP3 — HECKOBbKO AECATKOB MUIIMOHOB
T HedbT. B nepcrnexTvBe 3TOT NoTeHLman byaeT pacTy 3a
CHET BOBJEYEHVA B Pa3paboTKy HOBbIX MECTOPOXOEHWI.
Knaccudmkauys kntoesbiX cuctem ans OPO, MpMEHMMbIX
ansa akmeos THK-BP, npreeneHa Ha Puic. 1. Pasnnyatot
CUCTEMbI A9 OAHOBPEMEHHO-PA3aENbHON 000bIMM
(OPL), ooHoBpeMeHHO-pa3aebHoM 3akaqkm (OP3) n
OAHOBPEMEHHO-PA3AENBHOM 006bIMM 1 3akadku (OPOn3).

BHeapeHnA oHONMHITOBBIX CLUCTEM

B THK-BP BHegpsanmck Tpu Tvna CUcTeM MOHUTOPWHIA C
OOHVM CMOCOBOM MEXaH3POBAHHOM A00bIMM 6e3 pasaeneHs
nnactos (1.1). MNepBbit 3 HUX — CXemMa C MOABVIKHON
reodmavkon nog, YOLH (Puc. 2a) — npeacraBnseT cobor
KOMIMIEKCHbI MPMBop Ha reodrnsmyeckom kabene. B 2008-
2011 rogax gaHHast TEXHOSIoMMS MPUMEHAACh B LIENIEBOM
nouvepHem obecTtse (LJO) «byrypycnaHHedTb» Ha YeTbIpEX
ckBaxkmHax, a B 2010-2011 rogax — B IO «CopourHekHeh >
Ha OEBSTTV CKBaXXMHAX. B MpoLecce MpUMEHEHV OTMEYaNIOCh
3aCopeHIE PaCcXoAoOMepa U CliyHam PacKpbmuA AeLieHTpaTopa.

Cxema «Y3LH + Y-Tool» (Puc. 2b) no3sonseT nposoanTb
MPOMbICIIOBO-TeodmsnHeckme nccnenosanua (M) B
ONHAMUYECKIX YCIIOBUSIX C U3BEHEHEM MPUOOoPOB. [NepBbil
OfbIT MPUMEHEHWST aHHOTO 0O0PYA0BaHMS Bblf HEYdaqHbIM
— B 2008 rogy 13 ckeaxxuHbl OO0 «byrypycnaHHedTs» He
YAAN0Ch N3BMEYb FEPMETUVPYIOLLIEE YCTPOMCTBO CUCTEMBI
BannacurposaHus, a B LIAO «CopoumHCKHedTb» Obin Mosy4deH
PaHHWIM OTKa3 Hacoca. VIcrbraHys aHaNoOrMYHOM TEXHOMOMA
[OPYroro MPOV3BOAUTENS PeLLeHO BO30OHOBUTL B 2012 roay
Ha MecTopoxxaeHmsx OO0 «THK-YBaT», rae 3aniaHnpoBaHo
ee BHegpeHre Ha 10 CKBadKMHax.

[MpenmyLLIecTBOM cxembl «YILIH + noaecHon
reodomsnHecKun Mpubop» (PYc. 2¢) ABMNSETCS UCMONb30BaHME
CTaHOaPTHOIO BHYTPUCKBaXKNHHOIO 060pYA0BaHS C
[nobaBneHnem reohnsn4eckoro 6,10Kka, MOAKIFHEHHOrO

K TMC Y3LIH, 11 BbIBOAOM AaHHbIX HA MOBEPXHOCTb.
MuHUMAaNbHbI OEOUT XKNAKOCTU A5 STON TEXHOMOMM
coctasnaeT 30 M3 B CyTKW, a Beim4mnHa yrila— o 15
rpanycoB. YCrelHble UCMbITaH!s METOAA NPOoBeAeHb! B

2011 rogy Ha ckBavkuHax OAO «THK-HsaraHb». TekyLumn
MEXPEMOHTHbIM Nepurof, cocTaBnsaeT 280 cyTok, Ha 2012 rog,
3aMnaHNPOBaHO TUPKNPOBAHME TEXHOIOMN.

PervoHanesHble npeanpusatua THK-BP npoTtectrposasn
1 TPW TYNa CUCTEM MOHUTOPWHIA U YMPaBEHNS C OOHVIM
CMOCOBOM MEXaHN3MPOBAHHOM J0O0bIMM C PasheneHnem
nnacTtoB (1.2). Cxema «YOUH + maHapenn» (Pyc. 2d)
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tens min t. In future, this potential is expected to rise with
the number of new fields brought into development. A
classification of the key systems required for application of
DC technologies in the assets of TNK-BP is shown in Fig. 1.

There are systems for dual production (DP), dual injection
(DI), and dual production and injection (DP&).

Integration of Single-Lift Systems

Three types of monitoring systems with one artificial lift
method and without separation of reservoirs (1.1) have
been integrated at TNK-BP. The first type uses mobile
logging equipment under the ESP unit (Fig. 2a) and consists
of complex equipment on a logging cable. This type of
system was used in four Buguruslanneft wells in 2008—
2011 and in nine Sorochinskneft wells in 2010-2011.

There were cases of flow meter clogging and eccentric
stabilizer opening.

The ESP + Y-tool scheme (Fig. 2b) allows for logging in
dynamic conditions with tool tripping. The first attempt at
using this scheme ended unsuccessfully with a failure to pull
out a bypass system packoff from one of Buguruslanneft’s
wells in 2008 and an early pump failure at Sorochinskneft.
A decision was then made to test similar equipment of
another manufacturer in 2012 at TNK-Uvat fields and use

it in 10 wells.

The advantage of the ESP + hooked log scheme (Fig.
2c¢) is using standard downhole equipment with a logging
block hooked to the downhole monitoring equipment

of the ESP unit and data output to the surface. The
minimum liquid flow rate in this scheme is 30 cu. m per
day at an angle of up to 15°. Successful tests of this
scheme were conducted in 2011 in wells operated by
TNK-Nyagan. The current turnaround interval for this
scheme is 280 days. This technology will be rolled

out in 2012.

Regional enterprises of TNK-BP have tested three

types of monitoring and management systems with one
artificial lift method and with separation of reservoirs
(1.2). The ESP + mandrels scheme (Fig.2d) runs on
modified gas-lift equipment. Chokes and logging tools
on a cable are inserted into mandrels for measuring
pressure, temperature, humidity, and flow rate. The
most common equipment operates autonomously with
its own memory, but there are technical solutions for
output of data to the surface in real time. In 2008, this
technology with autonomous tools was integrated in 14
wells of Varyoganneftegaz. Flow rates varied in the range
of 53-110 cu. m per day, and the average turnaround
interval was 365 days. In 2010, this scheme was tested
in two wells of Samotlorneftegaz, where quick clogging
of flow meters was observed. In 2011, a technology with
data output to the surface was tested at TNK-Nyagan
with rapid failure of flow meters.

www.rogtecmagazine.com
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a) Cxema ¢ noABMKHbIM reothn3uueckum
npu6opom nopa YILUH
a) Mobile logging equipment under the ESP unit

Tbg / HKT

ESP cable /

ESP/3UH kabenb OLH

Wireline /
Feochusnyeckuin
Kabenb

Texnonorua OO0 «THI-Ipynn»
Technology of TNG Group

d) Cxema «YILH + manapenu»
d) ESP + mandrels

ESP cable /
Kabenb 3LH

ESP /3LH

Wireline /
eodpuanyeckuni
kabenb

Mandrels /
CKBaXVHHble Kamepbl

TexHonorna OO0 «JlucTOiAN», Schlumberger, Baker Huges u apyrux
Technology of LiftOil, Schlumberger, Baker Hughes, etc.

g) Cxema <YIUrH + YalH~»
0) SRP + ESP

—

——SRP / LUMH
TBG / HKT
ESP /3LH

ESP Shroud / ﬂﬁ
Koxyx YOLH

Packer / [Nakep

Texronorna TatHUMNHed T
Technology of TatNIPIneft
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b) Cxema <Y3UH + Y-Tool»
b) ESP + Y-Tool

By pass TBG /

BaiinacHas HKT Y-block

ESP /3LH

Wireline device /
Mpn6op

TexHonorua 3A0 «HosomeT-Mepmb»,
00O «JucpTONNn», Baker Huges, Schlumberger n apyrux
Technology of Novomet-Perm, LiftOil, Baker Hughes, Schlumberger, etc.

e) Cxema <Y3LH + pacwmpawwmiica nakep»
e) ESP + expanding packer

—

[0 / HKT

ESP /3LH —~

Hydraulic __|
control lines /
vppasn.
KOHTPOJIbHbIE
THUK

Hydraulic Packer /
Mvap. Makep

TexHonorua OO0 HIMO «Hoeble HedTAHbIE TexHonorum»
Technology of New Oil Technologies

¢) Cxema «Y3LH + nogsecHomn
reothn3nyeckuii npnéop Ha TMC»
¢) ESP + hooked log

TexHonorua HN® «eodmanka», HND «FeoHnK»
Technology of Geofizika and Geonik

f) Cxema «YILH + ruapaBnuyeckaa
UMPKYNALUMOHHAA mythTa»
f) ESP + hydraulically control sliding sleeve

T

t
t

ESP /3LH
I

Hydraulic
control lines /
vppasn.
KOHTPOJIbHbIE A
[Tl

— Hydraulic sliding sleeve/
vap. umpkyn. mydTa
Packer / Makep

Texnonorua Baker Huges, Schlumberger, OO0 «JluchbtOiin»,
OO0 HMO «Hosble HedhTAHbIE TexHonorum»
Technology of Baker Hughes, Schlumberger, LiftOil,
and New Oil Technologies

Puc. 2 Cuctembl OP3, npumeHumble ans aktneos THK-BP (Hactb 1)

Fig. 2 Dual Completion Systems Applicable to TNK-BP Assets (Part 1)

‘ ‘ YacTo gns ctpouTtenbcTea 60bLLIOrO

KOJINYECTBA CKBAXKMH VIMEKOTCSH TEXHUYECKME NN
NOMNCTUHECKME OrPaHNYEHS

Construction of many wells entails technical or
logistical restrictions and limitations , ,

www.rogtecmagazine.com
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DUAL COMPLETION H

h) Cxema <Y3LH + Y3LH~» i) Cxema «LUrH + WrH» (napannenbhblit AUT) j) Cxema KOHLUEHTPUYecKoil KOHCTPYKUUM «JLH + ILH~»
h) ESP + ESP i) SRP + SRP (parallel lift) j) Concentric ESP + ESP
1 Low ESP section / Upper ESP section /
B Cekuma HuxHero YOLIH ~ CeKuvA BepxHero
I YAUH
Y-block i
Bypass TBG / | H
BainacHaa HKT H— TBG / HKT 0 Y-block
Bypass tbg / 4| TBG /
ESP/3LIH — B BannacHaa HKT
i ESP/9LH
SRP /LUMH
Motor Shroud /
| Koxyx
Par. Anchor /
MapannenbHbii
AKOPb
Onoff / _} Packer /T
On off / PasbeauunTens PasbeauHuTens acker /llakep
Anchor / Akopb H i
Packer / Makep H/ . SRP/LUMH ESP/SUH
Texnonorua THK-BP, TatTHUMWHedTL N f Shear release /
Technology of TNK-BP and TatNIPIneft ' AapwuiiHoe coea-e HKT
] Packer / MNakep
TexHonorua 3A0 «HoBomeT-IMNepMb» o
Technology of Novomet-Perm / \
k) Cxema KOHUEHTPUYecKon 1) OaHonuihToBaA (Cnesa) M KOHUEHTPUYECKan
KOHCTPYKUMM «LUTH + ILH~> (cnpasa) cuctembl OP3 TexHonorva Baker Huges, Schiumberger
k) Concentric SRP + ESP 1) Single-lift (left) and concentric (right) DI systems Technology of Baker Huges, Schiumberger
SRE m) 06iaa cxema OPJu3 Ha CKBaXMHE
Pumping
Unit / ESP Ne791 3anaaHo-0nbX0BCKOro
CK YLITH
SCto?troI/ mectopoxxaenua A0 <CopoynHCKHedTb»
ation . . -
CraHuna m) Dual completion and injection system
V”@ﬁgﬂa”"'“ in well #791 of Sorochinskneft’s
Zapadno-Olkhovskoe field
¢~ TBG / HKT TBG / HKT Y-block
TBG / HKT Bypass TBG /
SRP/LUMH l BannacHaa HKT
ESP/3LH
Mandrel /
Gas/Tas Packer / Maxep CKBaXkuHHaA kamepa Diverting Sub/
TBG / HKT YNAOTHUTENbHLIN
ESP /3UH ysen
Packer / Makep Packer / lMNakep %‘)

Texnonorna OO0 HTIM «HedTerastexHuka»
Technology of Neftegaztekhnika TexHonorua (oaHonugTosan) OO0 «fuchTOMN», Schlumberger, HMN® «Makep»,
000 HTM «HedTeraatexHnka» 1 Apyrux
Single-lift technology of LiftQil, Schlumberger, Packer, Neftegaztekhnika, etc.

Packer / MNakep

Puc. 2 Cuctembl OP3, npumeHMble ans aktneoB THK-BP (HacTtb 2)
Fig. 2 DC Systems Applicable to TNK-BP Assets (Part 2) Texronorua Schlumberger, Baker Huges

Technology of Schlumberger and Baker Hughes
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1.1 OgHoNM(TOBbIE CUCTEMbI MOHUTOPMHIA C OAHUM CIC HHOW

Ao6bIuM 6e3 pa3aeneHnA NnacTos

Mexal

1.1 Single-lift monitoring systems with one artificial lift method without separation
of reservoirs

1.2 OaHoNUTOBbIE CUCTEMBI MOHUTOPUHTA (M YNpaBfieHnA) ¢ OAHUM crioco6om
MexaHU3UpoBaHHOW A06bIYM C pa3aenieHneM NiacTos

1.2 Single-lift monitoring and management systems with one artificial lift method
and separation of reservoirs

1.3 OaHONUTOBbIE CUCTEMbI C Pa3fiesieHMeM NacToB ¢ ABYMA criocobamu MexaHu-
3upoBaHHOM A06bIYN

1.3 Single-lift systems with two artificial lift methods and separation of reservoirs

2.1 AsyxnudToBble cMCTEMbI C NapannenbHbiMy nudTammn

2.1 Dual-lift systems with parallel lifts

2.2 1ByxnMTOBbIE CUCTEMbI KOHLIEHTPUHECKON KOHCTPYKLIUM

2.2 Dual-lift systems with concentric design

Advantages

- I'eOd)I/ISI/IKa B AVHaMNYeCKNX YCNoBUAX
- CccnenoBaHys Ha pasHbIX pexxkrmax
- MéHblliasi CTOMMOCTb

- Well logging and testing in dynamic conditions
- Studies in different conditions
- Lower cost

- MeHbLLas CTeneHb B3aMMOBMSHWS NacTOB
- BOBMOXKHOCTb 60f1ee JOCTOBEPHOrO y4eTa

- Less interaction of reservoirs

- More reliable metering

- HUKE CTeneHb B3aVIMOBIMSIHYIS N1acToB
- YHET W UCCeaoBaHvis 663 reothmaviki

- 9KClyaTaUMOHHbIE KONOHHBI 146 MM 1 168 MM CO CTaHAaPTHOM (DOHTaHHOM apMaTypon

- ambdepeHLypoBaHHas Aenpeccus

- Less interaction of reservoirs
- Accounting and studies without logging

- Production casings of 146 mm and 168 mm with standard production trees

- Differential depression

- 100% He3aBycrMas [o6blHa U3 KaXkaoro nnacta

- Completely independent production from every reservoir

- 100% Hesasvcymast 4oObl4a M3 KaXAoro niacta

- Completely independent production from every reservoir

Tabn. 1 CpasHeHve cuctem ana OPL, npoTtectupoBaHHbix B THK-BP

Table 1 Comparison of the DP Systems Tested at TNK-BP
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DUAL COMPLETION H

- B3aVMOB/MSIHVE NNACTOB
- HET BOBMOXKHOCTV PEryMpoBaHust

- CMelLLeHVe MpoayKLmMn

- HEBOBMOXHOCTb CHSITVISI KPUBOW BOCCTAHOB/IEHUS! AaBeHMs!

- HEOGXOAUMOCTb MHTEPMPETALMM AaHHbIX MPOMBICIIOBbIX FE0M3UHECKIX CCIEA0BAHNI
- HU3Kas HafIe>KHOCTb PACXOA0MEPOB

- PUCKV MOBPEXAEHIS KaBesis MK CryCKO-NMOABEMHbIX OrepaLmsix

- B Cly{ae 1CroJsib30BaH1s GarnacHbix 671I0KOB — orpaHryeHist no Turnopaamepy SLH v pucku no

V3BNEHEHIO FEPMETVI3VIPYIOLLIErO YCTPOCTBA
- OrpaHnyeHnst o KpuemaHe (2 rpagyca Ha 10 M, yron HaknoHa Ao 20 rpagycos)

- Interaction of reservoirs

- No regulation

- Mixing of products

- Pressure build-up curve measurement impossible

- Necessity of logging data interpretation

- Low reliability of flow meters

- Cable damage risks during tripping operations

- ESP size restrictions and pack-off pulling risks when bypass blocks are used
- Curvature restrictions (2° per 10 m, angle of up to 20°)

- CMeLLIeHVIE NPOAYKLIMM NPV MOgbEME

- CNIOXKHOCTU MOABEMA MaKePHOro 0BOPYA0BaHMS MPY HAIMHMM BbIHOCA NECKA AW MPOMnaHTa

- HEHAAEXHOCTb BHYTPUCKBEXKUHHBIX PACXOA0MEPOB

- HEOBXOAMMOCTb KaHaTHBbIX PaBOT AN PEMYIVIPOBK LUTYLIEPOB W MOABEMA FEO(PUNHECKUX
MPYBOPOB C MOASEMHBIM PEMOHTOM CKBAXKUH

- OrPaHUYEHHbIE BO3MOXXHOCTU AMIS YNPaB/eHyist paboToi nnactos

- Mixing of products during lifting

- Difficulties with pullout of packer equipment in the presence of sand or proppant

- Low reliability of down-hole flow meters

- Need for cable works to regulate chokes and pullout of logging equipment with
well servicing

- Limited reservoir management possibilities

- CJIOKHOCTb PEMOHTA /1A HXKHEro Hacoca

- CJIOKHOCTb Crycka

- YyBCTBUTENBHOCTB K rapopaspeisam nnacra (MP) n obpaboTke npusatoliHol 3oHbI (OM13)
- OCTaHOBKa OJHOO 13 HACOCOB AJ1S Pa3AesbHOrO 3amepa

- CMeLLIeHVe NPoayKLmW B ndpte

- HEBO3MOXXHOCTb OMPECCOBKY Makepa Mpu Crycke

- MPOBEpPKa Ka4ecTsa pasfeseHna Ha aTarne aKcrlyaraumn

- Difficult repairs of the lower pump

- Difficult tripping

- Sensitivity to hydraulic fractures and bottom-hole treatment
- Suspension of one of the pumps for separate metering

- Mixing of products during lifting

- Impossibility of packer sealing during tripping

- Checking of separation quality during operation

- AviaMeTp SKCMyaTaLOHHON KOMOHHbI OT 168 MM

- orpaHu4eHHas rnybuHa B BapviaHTe ¢ YLLUMH

- CNOXXHOCTb KOHCTPYKLIIA

- HEOBXOAMMOCTb UCMONB30BAHMA CreLMaI3MPOBaHHOro0 060PyAOBaHIS, BKTIOHAs MPEBEHTOP
- BbICOKasi CTOMMOCTb Mpu Av3aiiHe ans aktvsos THK-BP, obycnosneHHas rnybvHol 3aneraHus
- MUHUMasbHbIE MHTepBEHLMK (O3, MPI)

- He Bornee [Byx pa3obLaeMbix OObEKTOB

- Production casings over 168 mm in diameter

- Limited depth with SRP

- Complex design

- Necessity of using special equipment, including preventers

- High cost for TNK-BP's assets due to high occurrence depths

- Minimal interventions (bottom-hole treatment, hydraulic fracturing)
- No more than two separated reservoirs

- AViaMeTp SKCrTyaTaLMOHHOM KOMOHHb! 178 MM Npy cTaHaapTHbIX YOLIH (ans KOMNOHOBKM
«9UH + 3LH»)

- CNIOXHOCTb KOHCTPYKLIVIN

- CNIOXKHOCTb PEMOHTa, TPEOYIOLLIEro MPVBIEHEHNS BbICOKOKBANMMULIMPOBAHHOTO
CreLman3vpoBaHHOro NepcoHasta

- 6osibLuas HyBCTBATENBHOCTL K [P 1 MHTEPBEHLMSIM

- BbICOKas CTOMMOCTb CrlyCKa V1 PEMOHTa

- He Boree AByX pPa3obLLaEMbIX OGBEKTOB

- Production casings of 178 mm with standard ESP (for the ESP + ESP scheme)
- Complex design

- Difficult repairs requiring highly-qualified dedicated personnel

- High sensitivity to hydraulic fracturing and interventions

- High cost of tripping and repair

- No more than two separated reservoirs

www.rogtecmagazine.com

Recommendations

- NCMOMb30BATH Ha CKBaXKMHAX, [/iE TEXHUHECKOE COCTOSHIE HE [AONYCKaeT PasfeneHs NiacTos
(COCTOSIHME KOSOHH, LiEMEHTa) NMB0 ECTb OCNOXKHSIOLLWE (haKTOPbI A06bIMM (BbICOKWIA BbIHOC
MEXaHNYECKIX MPUMECE, Fra30BbIi hakTop 1 T.4.)

- MCMOMb30BATH Ha CKBaXKWHAX, /i€ Me0Nornis MAcToB, (h3UKO-XUMYECKME CBOCTBA (htonoB
1 SHEPreTVHECKOe COCTOSHME BAn3KN

- MCMOMb30BATH MPEVIMYLLIECTBEHHO Ha CTapOM (hOHAE, Fe BHEAPEHME CUCTEM C pa3aeneHem
HepeHTabensHoO

- Should be used in wells where technical conditions (casings, cement sheath, etc.) do not allow
separation of reservoirs or in wells with complicating factors (high production of suspended solids,
high gas-ail ratios, etc.)

- Should be used in wells with similar geological structure, physicochemical properties, and energy
state of reservoirs

- Should be used mostly in old wells where integration of systems with separation of reservoirs is
not profitable

- AViaMeTp SKCrTyaTauvioHHOM KOMOHHBI OT 146 MM

- UCMOb30BATh Ha CKBaXKVHAX, HE TPEOYIOLLIMX HaCTbIX MHTEPBEHLINN;

- TEXHNHECKOE COCTOSIHNE CKBaXKWHbI (SKCMTyaTaLWIOHHOM KONOHHBI, LIEMEHTa 1 T.4,)
OnpaBAbIBAET YCTaHOBKY MakepoB

- HET OCTOXHSHOLLX (PaKTOPOB A06bIHM

- pasnuyne recnormn NNacTos 1 USUKO-XUMUHECKIX CBONCTB HEPTH

- Should be used in wells with production casings over 146 mm in diameter

- Should be used in wells that do not require frequent interventions

- Should be used in wells where technical conditions (production casing, cement sheath, etc.)
justify packer setting

- Should be used in wells without production complicating factors

- Should be used in wells with different geological structure and physicochemical properties
of resenvoirs

- AViaMeTp SKCrTyaTauvioHHOM KOMOHHbI OT 146 MM

- HeoBXxoayIMasi MPOAYKTUBHOCTb MIACTOB (HYXHWIA OGBEKT aKcrnnyaTauum nog YOLIH, BepxHui
—nog LLMH)

- OTJINYHOE COCTOSAHME KOJIOHH M LIEMEHTHOIO KOJblLia, NOATBEPXXAEHHOE CCefoBaHEM

- HET OCTOXHSIOLLIMX (haKTOPOB A06bIHM

- [OCTaTO4HbIE 3anachl MNACTOB AN MOMYHEeHUS SKOHOMUHECKOro adhdekTa

- pasnuyre recnornn NNacToB 1 USUKO-XUMUHECKIX CBONCTB HEPTH

- Should be used in wells with production casings over 146 mm in diameter

- Requires productivity of reservoirs (lower reservoir for ESP and upper reservoir for SRP)

- Should be used in wells with excellent conditions of the casings and cement sheath confirmed
by tests

- Should be used in wells without production complicating factors

- Requires sufficient reservoir reserves for cost efficiency

- Should be used in wells with different geological structure and physicochemical
properties of reservoirs

- passHmne CBOVCTB NNacTos 1 (hoMaos

- HeBOBLLIOW MPOCTPAHCTBEHHbIN Yros

- rny6uHa yctaHosku ans LLIFH no 2 500 m

- OT/IM4YHOE COCTOSHVIE KOIOHH 1 LIEMEHTHOIO KOJibLia
- MUHUMYM OCIOXKHSIOLLX (DaKTOPOB [06bIHM

- XOPOLLMI MOTEHLIan NnacToB (418 PeHTabenbHOCTY)

- Should be used in wells with different properties of reservoirs and fluids

- Should be used in wells with small spatial angles

- SRP installation depth up to 2,500 m

- Should be used in wells with excellent conditions of the casings and cement sheath
- Should be used in wells with minimum production complicating factors

- Should be used in wells with good reservoir potential (for cost efficiency)

- noTeHuman nnactos (ans YOLH 1 peHTabensHocTy)

- OT/INYHOE COCTOAHNE KOJIOHH U LIEMEHTHOIO KOJlbLia

- MUHUMYM OCTIOXHSIOLLIMX DaKTOPOB A06bIHY;

- paccTosiHvie Mexzy nnactamu 6onee 10 M

- pasnuyne CBOWCTB NNacToB 1 HedTn

- Ans KOMMoHoBKY «LLIMH + SLIH» anameTtp akcnnyaTaumoHHOM KONOHHbI — OT 146 MM

- pebut HwkHero nnacta (SLH) — He 6onee 400 M3 B cyTku. [ebut BepxHero nnacta (LLIMH) — He
6onee 80 M3 B cyTKM

- Should be used in wells with good reservoir potential (for ESP and cost efficiency)

- Should be used in wells with excellent conditions of the casings and cement sheath

- Should be used in wells with minimum production complicating factors

- Should be used in wells with at least 10 m between the reservoirs

- Should be used in wells with different properties of reservoirs and fluids

- Should be used in wells with production casings over 146 mm in diameter for the
SRP+ESP scheme

- The lower reservoir flow rate (ESP) should not exceed 400 cu. m per day, and the upper resenvoir
flow rate (SRP) should not exceed 80 cu. m per day
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Number of Dual Completion Assemblies Number of Dual Injection Assemblies

2005-2009
2010
2011
2012 (planned / mnaH)

21
21
25
76

52
15
114
150

Tabn. 2 Brenperne TexHonorun OPS B THK-BP Table 2 Integration of DC Technologies at TNK-BP

OCHOBaHa Ha VICMOIb30BaHUM MOAUMULIMPOBAHHOIO
rasnMdTHOro 06opyaoBaHNS. B CKBaXXMHHbIE Kamepbl
(MaHOpenu) BCTaBNSKOTCA LUTYLIEPDI 1 re0hU3NHecKmne
MPNBOPbI HA KAHATHOM TEXHUKE, OBeCneqMBatoLLVeE
N3MEPEHVE OaBNEHNS, TEMMEPATYPbI, BIAXKHOCTU,

nebuta. Hanbonee pacnpocTpaHeHbl aBTOHOMHbIE
NpPUBOoPBLI C NaMATBIO, HO CYLLIECTBYIOT TEXHNYECKME
peLleHnst 1 41 BbIBOAA AaHHbIX HA MOBEPXHOCTL B
pexumMe peasisHoro Bpemenn. B 2008 rogy TexHonorus

C aBTOHOMHbIMW NMprbopamn BHeApeHa Ha 14 CkBaxKMHaX
OAO «BapberaHHedTeras», 0ebUTbl XKMAKOCTN COCTaBUM
53-110 M3 B CyTKW, CPEeOHU MEXPEMOHTHBI Nepuon,
(MPTT) — 365 cyTtok. B 2010 rogy ncnbitaHus npoBoavnGy
Ha oByx ckBaxkuHax OAO «CamoTnopHedTeras», rae 6uino
OTMEYEHO BbICTPOE 3acopeHme pacxogomepos. B 2011
rofly TEXHOIOMMA C Nepefaqen JaHHbIX Ha MOBEPXHOCTb
6bina onpobosaHa B OAO «THK HsraHb», rae Takoke 6bin
nosy4eH ObICTPbIN OTKa3 PaCXOAOMEPOB.

OnbITHO-NPOMBILLNEHHBIE VcTbTaHNst (OINV) cxembl «YOLIH
+ rmopaBnMYeckun nakep» (Puc. 2e) npoeeaeHs! B 2011
rogy Ha mecTopoxxaeHnsix OAQ «BapberaHHedbTeras».
[Npy MOHTa>Ke 1 OMPOBOBaHN KOMMOHOBKM BbISIBIIEHD!
MPOBNEMbI C TUAPABIMHECKUMM INHUSIMU; B HACTOSILLIEE
BpEMS BEAETCS 40paboTka 060pya0BaHNS.

ELe ogHa nepcnekTvBHasi cuctema MOHUTOPUHIA C
pasgeneHemM nnactos — cxema «YOLH + rugpasnmyeckast
LIMPKYNSLUMOHHaA MydpTa» (Puc. 21f). MNpuHUmMn ee oencTaus
OCHOBaH Ha OTCEYEHUM OHOIO 3 MIaCTOB AVCTaHLIMOHHO
C MOBEPXHOCTW. [pK HOPMATBHOM PEXNME MPOAYKLMA
HDKHErO nacTa MNPOXOAUT Yepes LMPKYALMOHHYHO MyddTy
1 OBbIBaETCH BMECTE C MPOAYKLIMEN BEPXHErO niacTa.

B pexxume pazobLLeHrsa ¢ MOBEPXHOCTU aKTUBMPYETCS
3aKPbITNE LIMPKYISLIMOHHON MydDThI, 1 A0ObIHa BEAETCS
TOMBKO 13 BepxHero nnacta. Bce dha3oBble 3amMepb!
MPOW3BOOATCS Ha MOBEPXHOCTW CTaHOAPTHLIMM MprbopamMm
yyeTa. [JobblMa 13 HXKHErO nfacTa OLEHBAETCA C
MOMOLLIBIO BblHUTaHWS. Kabkapii NaacT UMEET HE3aBMCKMbIE
OaT4YVKN JaBEHNSt AOCTAaTOHHOM TOYHOCTW ANst MPOBEAEHNS
MOPOOVHAMUHECKIX UCCNEaoBaHui. B HacTosiLLee Bpems
HadaTbl Ol paHHOM TEXHOMOMM Ha LLECTU CKBaDKMHaX
OAOQO «BapberanHedteraz», OAO «THK-HmxHeBapTOBCK» U
LAO «CopounHcKkHeTb» B PasNHHbIX OMUMSIX UCTMONHEHNS]
(100% umnopT, 100% PD 1 rubpunaHble cxembl). Ha
MecTopoXxaeHnsax THK-BP TecTupytoTca 1 CUCTEMbI

OP[ ¢ pasgeneHem nnacTtoB C AByMsi Criocobamu
MEXaHN3MPOBAHHOM A00bMK (1.3) — «YCTaHOBKA LUTAHrOBOIrO
rnybuHHoro Hacoca (YLUMH) + YOUH» (Puc. 2g) n «Y3LIH
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Pilot tests of the ESP + hydraulic packer scheme (Fig. 2e) were
conducted at Varyoganneftegaz fields in 2011. Problems were
encountered with hydraulic lines during the installation and
testing of the equipment. Work is now underway to improve
the equipment design.

The ESP + hydraulic flow coupling scheme (Fig. 2f) is yet
another promising type of monitoring system. This scheme is
based on separation of one of the reservoirs remotely from the
surface. Under standard operating conditions, hydrocarbons
from the lower reservoir flow through the coupling and are
produced together with hydrocarbons from the upper
reservoir. In the separation scheme, the flow coupling is
closed remotely from the surface to produce hydrocarbons
only from the upper reservoir. All phase measurements are
made on the surface using standard metering equipment.
Production from the lower reservoir is estimated by
subtraction. Every reservoir has independent pressure
transducers with accuracy sufficient for hydrodynamic tests.
Pilot tests of this technology are now being conducted

in six wells of Varyoganneftegaz, TNKNizhnevartovsk, and
Sorochinskneft with different equipment options (100 percent
imported equipment, 100 percent Russian equipment, and
hybrid systems).

In addition, two dual completion systems with separation of
reservoirs and two artificial lift methods (1.3) are also being
tested at TNK-BP fields, using a sucker rod pump (SRP) +
ESP (Fig. 2g) and ESP + ESP (Fig. 2h). The first option has
been integrated at TNKNizhnevartovsk (in two wells in 2012
and four wells in 2011), Orenburgnett (in five wells in 2010
and ten wells in 2011), and Buguruslanneft (a pilot project in
2010 with a tumaround interval of 268 days). Pilot tests of
the ESP + ESP scheme are now being conducted at TNK-
Nizhnevartovsk.

Integration of Dual-Lit Systems

To date, TNK-BP has tested one type of DP systems with
parallel litts (2.1) — the SRP + SRP scheme (Fig. 2i). One well
was launched at Sorochinskneft in February 2011 and another
well in March 2011. Currently, these wells are under pilot tests.
This scheme has not been rolled out yet due to the absence of
candidate wells meeting all requirements and the high cost of
equipment.

Concentric DP systems (2.2) were also tested. In 2010,

for the first time in Russia, ESP + ESP equipment (Fig. 2))
was used in one of TNKUvat's wells. Given the high cost of
equipment, stringent requirements for candidate wells, and

www.rogtecmagazine.com
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B OP3

+ YBLH» (Puc. 2h). MNepasa cxema BHegpsinack 8 OAO
«THK-HmwxHeBapToBCcK> (B 2010 roay Ha agyx, B 2011

rogy — Ha YeTbipex ckBaxkmHax), B OAO «OpeHbyprHedTb»
(8 2010 rogy Ha nsatn, B 2011 rogy — Ha 10 ckBavkMHaX)

1 B OO0 «byrypycnaHHedTb» (MMNOTHbIN NPoekT B 2010
rogy ¢ MPI1 268 cyTok). Ol cxembl «<YOUH + Y3LIH»
NpPOBOAATCA B HAcTosILLEee Bpems Ha 0obekTax OAQO «THK-
HvxHEBapTOBCK>.

Breapenune ABYXNNHTOBbIX CUCTEM

K HacToswemy Bpemern B THK-BP npotectnposaH

11N cuctem OPLL ¢ napannenbHsiMy ndtamm (2.1) —
TexHonorms «LLUMH + LLUMH» (Puc. 2i). OgHa ckBaxkmHa
sanyLieHa OO «CopounHckHedTh» B dheBpane, BTopas
—B MapTte 2011 roga. B HacTosILLEee BpeMst CKBaXKMHbI
Haxo[ATCA B OMbITHOW aKCnyaTaumn. JdansHenee
TUPEXXMPOBAHNE HE MPOBOAUTCA B CBA3M C OTCYTCTBMEM
CKBaXKNH-KaHOMOATOB, YAOBNETBOPSIOLLIX BCEM
TPebOoBaHUSM, a TakXKe BbICOKON CTOMMOCTBIO KOMMOHOBKU.

MNpoTecTmpoBaHbl U cncTeMbl OPL] KOHLEHTPUHECKOM
KOHCTPYKUMK (2.2). B 2010 rogy KoMnoHoBKa Mo
TexHonorvm «3UH + SUH» (Puc. 2j), Bnepsble B Poccumn
6bina BHeOpeHa Ha ogHon ckeavkHe OO0 «THK-Year».
YunTbIBast BbICOKYH CTOMMOCTb, TPEOOBAHIS K CKBEXKHAM-
KaHOWOaTam 1 TEXHUYECKIME PUCKM OblNo MPUHSTO peLLeHNe
TEXHOMOMIKO He TUpaxkmpoBaThb. Cxema «LLIM + Y3LIH»
(Pvic. 2K) B 2011 roay BHeapeHa Ha Tpex ckBaxkiHax OAQ
«CamotnopHedteras»; Ol gaHHOro 06opyaoBaHMA
nponospkaroTcst. OCHOBHbIE MPEVMYLLIECTBA, HEAOCTaTKU 1
V3BIEYEHHbIE B XOE TECTUPOBaHS BCEX BbILLIENEREHNCTIEHHbIX
TVNOB 0OOPYaOBaHMA MpVBEAEHbI B Taon. 1.

OnHoBpeMeHHo-pa3fenbHad 3aKauKa

B HacTosulee Bpems Ha MmecTopoxaeHusax THK-BP wmpoko
BHEAPSHOTCH OBE CXEMbl OOHOBPEMEHHO-PA3OENBHOM
3akadkn (OP3) ¢ pazgeneHem nNnactoB — ABYX M ToBas
CUICTEMA KOHLIEHTPUYECKON KOHCTPYKUMN 1 OOHOMUAITHbIE
cuctemsl (Puc. 2l).

icnonb3oBaHne koMnoHOBOK st OP3 no3BonsdeT
yBENMYMBaTb KOMMEHCALMIO AOObIMN 3aKa4yKom Mo
nnacTam, BeCTV 3aMep W perympoBaHne 06beMoB
3aKadky B KaxKObI N1acT NOCpeCTBOM CMEHb!
LUTYLIEPOB B CKB&XKMHHbBIX Kamepax v peryinpoBaHnem
nodayu (B 3aBMcuMocCTK OT cxembl OP3). BHeapeHue
Begetca B OAO «CamoTtnopHedTerasd», OAO «THK-
HwkHeBapToBCck», OAO «BapberaHHedteras», OO0
«THK-YBaT» 1 OAO «OpeHbyprHedThb».

CKBaXKMHbI 719 BHEOPEHWS AAHHOM TEXHOOMAM AOSDKHbI

OTBeYaTb CrNeaytoLLVIM YCIOBUSIM:

»  JKCMyaTaumoHHast KOMOHHA AMaMEeTPOM OT
146 mm 1 Boneg;

»  HaIM4mMe pearnpytoLLMX CKBaXKWH;

»  OTJINYHOE COCTOAHNE KOSIOHH U LLEMEHTHOIO KOMbLA,
NOATBEPXKAEHHOE UCCNEA0BAHMEM,;

» pasHas NPOHNLIZEMOCTb BCKPbITHIX M1aCTOB;

»  pasHbI KOSMMULIMEHT BbITECHEHNS;
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technical risks, it was decided not to roll out this technology.

In 2011, the SRP + ESP scheme (Fig. 2k) was integrated in
three Samotlomeftegaz wells. Pilot tests of this scheme are still
in progress. The main advantages and drawbacks to all the
abovementioned schemes and the lessons drawn from their
testing are listed in Table 1.

Dual Injection

Two dual injection (DI) schemes with separation of reservoirs
— concentric dual-lift systems and single-lift systems (Fig. 2I) —
are being extensively integrated at TNK-BP fields.

Use of DI assemblies increases compensation of
production with injection in reservoirs and allows
measurement and regulation of injection into every
reservoir by switching chokes in flow couplings

or regulating the injection rate (depending on the

DI scheme used). These assemblies are being
integrated at Samotlorneftegaz, TNKNizhnevartovsk,
Varyoganneftegaz, TNK-Uvat, and Orenburgneft.

Wells selected for integration of this technology must meet

the following requirements:

» Production casing of 146 mm or more

» Availability of responding wells rogp!.

» Excellent conditions of the casings and cement sheath
as confirmed by tests

» Different permeability of penetrated reservoirs

» Different displacement factors

» Different reservoir pressures

» No more than three separate reservoirs

» Distance between separated reservoirs exceeding 5 m
for packer setting; and

» Rat hole of at least 5-10 m

New Promising Line - Dual Completion and Injection

A new and promising area of development for DC systems at
the Company’s fields is dual completion and injection (DP&).
Pilot tests of a concentric dual-lift system with separation

of reservoirs using a packer and ESP unit (Fig. 2m) will be
conducted at Sorochinskneft in 2012. Under normal operating
conditions with this assembly, hydrocarbons from the upper
reservoir flow up through the pump intake to the Y-block with
the help of a separate lift (a small annulus). Prepared water

is injected into the lower reservoir from the surface reservoir
pressure maintenance system.

This technology is optional for wellwork and is aimed at
low-cost access to reserves by reducing drilling volumes.
The assembly can be made with both ESP and SRP.

Achievements and Plans

All'in all, 248 DC assemblies were installed at TNK-

BP’s fields in 2005-2011 (Table 2), and the rate of their
integration is expected to rise dramatically in the years to
come. It should be noted that 76 DP assemblies and 150
DI assemblies are to be installed in 2012. The dynamics
of integration of tested DP assemblies in 2010-2012 is
illustrated in Table 3.
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Bl OPJO

T

2010 9
2011 6 2
2012 (planned/nnaH) 30 32

2 9 = 1

12 2 3
12 = 2

Tabn. 3 PacnpeneneHve ayHammkv BHeapeHus TexHonorn OPL] mo kommyecTy 1 Tynam obopyaosaHusa B 2010-2012 rrTy

Table 3 Dynamics of Integration of DP Technologies in 2010-2012 by the Number of Assemblies and Types of Equipment

» pa3HOE MNacTOBOE [JaBNEHNE;

» He bonee Tpex pas3obLlaeMbIXx OOBEKTOB;

» PaCcCTOsHNE Mexy pa3obLiaemMbiMm obbekTamm 6onee
5 M gns «nocagxku» Nakepa;

»  Hanm4me 3ymndpa He meHee 5-10 m.

HoBoe nepcnexTnBHOE Hanpaenexue — OPAn3
[NepcneKT1BHbIM HanpaBneHeM paseuTus cuctem OP3S
Ha MECTOPOXOEHMAX KOMMaHWN SBISETCA TEXHOOMS
O[HOBPEMEHHO-PA3AeNbHOM A06bIH4M 1 3akadku (OPOn3).
B 2012 rogy B LIO «Copo4nHCKHEDTE» MNaHMpytoTCA
Ol oByxIMPTOBOWM KOHLIEHTPUHECKOW CUCTEMBI C
pasgeneHrem NnacToB nakepom 1 YOLH (Puc. 2m).
Moy HOPMaTBHOM PEXNME PaboTbl TAKOM KOMMOHOBKM
MPOAYKUMST BEPXHEMO MiacTa Yepes MpremM Hacoca
nogHMMaeTcst B Y-0510K C MOMOLLbIO OTAENBHOMO nndTa
(Manbi 3atpyd). V13 Ha3eMHOWM CUCTEMBI MOAAEP>KAHNSA
NAacToOBOro AaBMEHUS MO BHYTREHHEMY NUdITY BeOETCA
3aKadka noaroToBEHHOW BOAb! B HYXKHUM NNACT.

TecTupyemast TEXHONOMMS ABASETCSA OMUMEN reonoro-
TEXHNHYECKMX MeponpusaTun (M) 1 HanpasneHa Ha
HM3KO3aTpaTHbIM AOCTYM K 3arnacam 3a CHET CHYPKEHNS
06BEMOB BypeHns. KOMMOHOBKA MOXKET ObITb M3roTOBNEHA
He ToNbKO B koMmnekTe ¢ YOLIH, Ho 1 ¢ YLLIMH.

NocTyKeHna U NnaHbl

B nepuog 2005-2011 rogoB Ha MECTOPOXOEHNSAX
THK-BP B 00LLEN CNOXHOCTM BbINIO YyCTaHOBMEHO 248
koMnoHoBoK anst OP3 (Tabn. 2), a B 6avpkaniume rogpl
TeMmrbl BHEOPEHNS CYLLIECTBEHHO BO3PaCTyT. TOMBKO

B 2012 rogy nnaHMpyeTcs yCcTaHoBKa 76 KOMMNOHOBOK
OP[ v 150 komnoHoBok OP3. [uHamvka BHeQpEHNS
MPOTECTUPOBaHHbBIX KOMMOHOBOK anst OP/L B 2010-2012
rogax npvieegeHa B Tabs. 3.

3a 2011 rog ¢ nomoLpto cuctem anst OP3 nonyyeHo
pononHuTenbHO 73 Teic. T HedhTy. B 2012 rogy aToT
nokasaTtesb yeennuntcea oo 183 Thic. T. Bcero aa
nepuopg 2013-2017 rogos NnaHMpyeTcs BHeOpUTb 564
KOMMOHOBKM Ania OP3, 4TO MO3BOAWT NOMYyHMTb OKOSO
700 Tbic. T HETU 1 3akadaTb 30 MAH M3 BOAb! AN
ONTUMasIbHOM KOMMeHcaLMn OTOOPOB.

CyLLECTBEHHbIN POCT MHBECTULIMIA B TexHonorim OP3
TpebyeT cncTeMaTM3aLmM NOAXOA0B K KOPNopaTNBHOMY
YAPaBNEHNIO AaHHbIM NpoLEeccoM. Beibop cnctem OPS
[OMKeH ObITb NMPUBSA3aH K KOHKPETHBLIM re0IorM4ecKym
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Application of DC systems yielded 73,000 t of incremental
oil production in 2011 and is expected to raise production
by 183,000 t in 2012. The plan is to integrate 564 DC
assemblies in 2013-2017, which will make it possible to
produce approximately 700,000 t of oil and inject 30 min
cu. m of water for optimal compensation of withdrawal.
An upsurge of investments in DC technology requires

a systematization of approaches to the corporate
management of this process. The use of dual completion
systems must be pegged to specific geological conditions
and fully meet the reliability and cost efficiency criteria
during the entire life cycle of wells.

To enhance the reliability of DC assemblies and cut costs,
Company specialists will have to work out the technological
priorities for equipment designers and manufacturers.
Currently, the most practical and useful monitoring systems
are types 1.1 and 1.2. These systems have a minimal
impact on artificial lit equipment and are compatible with
standard completion equipment.

Moving forward, the key priorities include a more accurate
assessment of the true potential of this technology,
regulation of approaches to economic assessment of
investments in DC, and development of minimum technical
requirements and a development strategy for 2013-2017.

YC/IOBWSM, YOOBNETBOPATE KPUTEPUAM HAOEXKHOCTU U
3KOHOMUNYECKOW 3DIEKTVMBHOCTU HA BCEM LINKIE XKN3HM
CKBaXXVHbI.

[nst NOBbILLEHWSt HAOEMHOCTU KOMMOHOBOK 1 CHIPKEHIS!
3aTpar cneuvanictam KomnaHnm B Grivbkanies Bpems
NPEeACToOUT CCPOPMMPOBATL TEXHONOMMYECKIME MPUOPUTETDI
01151 pa3paboTHNKOB 1 MPOM3BOOUTENEN COOTBETCTBYHIOLLIErO
0B0OpyO0OBaHMA Ha MEPCMEKTVBY. HanboNbLLMIA HTEPEC B
HaCTosILLiEE BpemMs MPeACTaBNAtOT CUCTEMbI MOHUTOPUHIA
minoB 1.1 1 1.2, KoTopble Ha ceroaHs Hanboree NPaKTNYHbI,
MMEIOT MUH/MaTBHOE BIMSIHVE Ha 060pYyA0BaHME
MEXaHN31POBaHHOM A00bIMM 1 MO3BOSSOT UCMONb30BaTb
CTaHAapTHOE 0BOPYA0BaHNE 3aKaH MBaHNS.

Cpeou KNtoHEBbIX MPUOPUTETOB AaNbHENLLIEN paboThl
— YTOYHEHME OLEHKM MOTEHLMANa TeXHO0MMN,
pernaMeHTaums MoOOXOA0B K 3KOHOMUHECKOW OLIEHKE
mHBecTMUMIM B OP3, padpaboTka MUHUMaSTbHBbIX
TEXHUYECKMX TPEBOBaHUI 1 (HOPMUPOBaHME CTpaTEMNM
passutnd Ha 2013-2017 rogpl.
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