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loxopeHne 6OKOBLIX CTBONOB:

THK-BP pacwumpsier npakTuKy npumeHeHus

Norpy)XHbIX HACOCOB Manoro guamerpa

Conquering the Sidetracks:

TNK-BP Expands Application of Small-Bore Downhole Pumps

Ycmanosxu SLJH mpembero rabapuma gas 3KCNAyamayuOHHbIX KOAOHH guamempoM 114 MM ucnoAb3yromces
Ha mecmopoxgenusx THK-BP c 2008 roga. 9mo obopygoBaHue goKa3aro CBOX 3¢)peKmuBHOCb

npu pabome B OCHOBHbLX CMBOAGX CKBWKUH CnupugoHoBcKoro, AoArockoro, bobpoBckoro u gpyrux
mecmopoxxgenul Komnanuu B OpeHOypKbe, a B 3I0OM I'0gy ero HQuaAu YCMAHABAUBAMb U B OOKOBblE
cmBOAbl CKBaWKUH CamMomAOpCcKoro Mecmopoxkgenus. [loaoumuka mecHOro compygruiecmsd

C nogpsguukamu, pa3pabamelBaowuMu UHHOBAUUOHHblE pelleHUs gAsl He(hbmera3oBoli ompacAl, NO3BOAUAA
THK-BP cmamb nepBoli poccutickoli komnaHuetll, npumenuBweli YOL[H mpembero rabapuma B 60KOBbIX
CMBOAQX, a go KOHUA roga 0ygym onpoboBaHbl U He uMeloujue aHaroros B mupe YOILJH rabapuma 2A.

Size 3 ESP units designed for application in 114-millimeter production strings have been in use
across TNK-BP fields since 2008. This equipment has proven efficient when run in main holes

of producer wells in Spiridonovskoye, Dolgovskoye, Bobrovskoye, and other Company fields

in Orenburg Region. This year, Samotlor has seen their pilot application in sidetracks as well.
Thanks to the Company's close cooperation with the contractors who provide innovative solutions

for petroleum industry, TNK-BP was the first to run Size 3 ESPs in sidetracks in Russia.
By the year-end, world's first Size 2A ESP units will be tested as well.
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n recent years, sidetracking has become a common matter across

TNK-BP fields: in Samotlor alone, 50 to 80 sidetracks are drilled

every year. Sidetracks enhance productivity of low-rate wells and
boost their oil recovery factor while optimizing Brownfield perfor-
mance, bringing undeveloped and hard-to-recover reserves into pro-
duction as well as reactivating idle producers that cannot be put back
on stream through other types of wellwork.

Drilled from a parent hole, sidetracks normally feature significant
inclination angles and small diameters (102 mm or 114 mm). It is actu-
ally the small diameter of the production strings that used to prevent
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nocnefHve rofbl 3apeskyt 6OKOBbIX CTBOMOB MONYYNN LUMPOKOE NPUMEHEHNE

Ha o6bekTax THK-BP: Tonbko Ha CamoTriopckom MECTOPOXAEHUM eXEroHO

ypurcs nopsipka 90-80 Takux cTonos. OHM NO3BONSKOT YBENWYMTL MPON3-
BOOWTENbHOCTL  MarofebuTHbIX CKBEXMH 1 KOIMMUUMEHT W3BIEYEHUS HedTH,
ONTUMI3MPOBaTL [0BbIYYy Ha 3Penbix MECTOPOXAEHWSX, BOBMEYb B pa3paboTky
paHee He ApeHMpPOBaHHLIE M TPYAHOM3BIEKAEMbIE 3anackl, a TakKe BEPHYTb B 3KC-
niyaTaunio HeQITAHbIE CKBAXMHbI, T OPYriie reosioro-TEXHNYECKE MEponpUsTIAS
b1 HE3EKTVBHBI.

Bokosble cTBOMbI 3a6yprBAIOTCS 113 OCHOBHOM CKBAXWHbI U, Kak MpaBiAno, MMET
Borbluvie yrmbl HaknoHa v Manble anametpsl (102 wnn 114 mm). VivenHo Beugy
Marnoro mameTpa 3KCMyaTaUnoHHoW KomoHHbl crycTutb Y3LIH B GokoBoit cTBON
[0 NOCNeHEro BPEMEHM He NPEACTaBSNOCh BO3MOXHbIM: MOrpyXHOi HACOC MOT BbITh
YCTaHOBIEH TONbKO BILUE OKHa 3ape3ki, YTO, Kak MpaBuno, He 06ecneynBano HyXHo
OEenpeccu Ha nnactT 1 He MO3BONAN0 3((EKTBHO BbipabaTbiBaTh 3amachl.
AnbTepHaTVBHbIA ra3nudiTHLIA cnocob [o6biyn Ha CamoTnope Takke ManoaddexTi-
BEH B CBSA3V C NO3AHEN, YETBEPTOI CTagVe aKCNyaTaLi MECTOPOXAEHUS — BbICOKME
0nepauvMoHHbIe 3aTpaTbl AENaiT NpUMEHEHIE Takoro METOAa HEPEHTaBENbHbIM.

Mo ougenke cneuvanuctos OAQ «CamotrnopHediTeras», Haubonee aeKTBHbIM
PELUeHEM 3a[a4n YBENMYEHS Ae61TOB 13 GOKOBLIX CTBOMOB CKBAXWH SBMAETCS
NpUMEHEHe ManorabapuTHOro HacoCHOro 060PYLOBaHIS, CyCKaemMoro Henocpea-
cTBeHHo B 6Gokosoit ctBon (Puc. 1). lMapTHepom npeanpusiTis ons peanusaumm
MNOTHOro NpoekTa Ha CamoTnope cTana komnaHns «<HoBomeT».
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ESP testing laboratory at BN KONNAS
experimental design bureau (Moscow).

Naboparopus ucnelTanuil Y OLIH onbITHO-KOHCTPYKTOPCKOT'O
6ropo «BH « KOHHAC» (Mocksa).

ESP installation in a sidetrack. Up until recently, downhole equipment
could only be installed above the sidetrack window and thus it usually
failed to provide the required underbalance and efficiently develop
the reserves. The alternative is to use gas lift, yet it is inefficient in
Samotlor at its fourth field development stage: the method is uneco-
nomic due to high OPEX.

Specialists in Samotlorneftegaz consider that the most cost-efficient
way to enhance oil flow from sidetracks is to run small-bore pumps
in sidetracks (Fig. 1). The subsidiary contracted Novomet company
to implement this pilot project in Samatlor.

U3 npocrausaiowero gonaa — B A0o6bIBaOLMiA

Mepsas Y3LH TpeTbero rabaputa Gbina cMoHTupoBaHa 12 anpens 2010 roga
B GokoBom cTBone ckBaxuHbl N230220 kycta 781 CamoTnopcKoro MECTOPOXAEHMS.

[o HepaBHEro BpeMeHn 3Ta CKBaXuHa (OMameTp OCHOBHON SKCMyaTaLOHHON
kornoHHbl — 168 mm) Haxomunack B npocTavsaiowem oHae. 1 mapta 2010 roga
B Hel Bbin 3a6ypeH GokoBoi cTBoN AvaMeTpom 114 MM C TONWMHO CTEHKK 7,4 MM,
B KOTOPOM 6blfia NPOBEEHa ONepaLs No rMapopa3pbiBy NacTa, a 3aTeM LWaGnoHu-
POBKA KOMOHHbI nof ManorabapuThblin 3LH. 12 anpens HacocHoe 06opypoBaHMe
anametpoM 94,8 MM ycnewwHo 3aLuno B 60K0BOIA CTBOM 11 BbIN0 CMYLLEHD Ha ryBuHYy
2 443 m; nofava nosBunack npu vactote spatuerns 4 500 o6/MuH.

baaropapsga 0ypeHnio 00KOBBIX
CTBOAOB M IPUMEHEHUI0 HACOCHOTO
000pyAOBaHHSI MAAOTO AMaMeTpa

B CTPOM BBEAEHO yiKe ISITh CKBaKNH

Five wells have already
been reactivated through sidetracking
and running-in-hole small-bore ESP units

Yenex 37O/ onepauun B 3HaYMTENbHOA Mepe 0Becnevwnn npedBapuTesibHas
OLIEHKA PUCKOB MOBPEXEHMS YCTAHOBKM W KaBens npu BXofe B OKHO, MPeAcTaB-
NAIOWNX OCHOBHYID CROXHOCTb MpW Crycke 06OpYNOBaHWMS B GOKOBOA CTBOA,
a TaKkKe 1Cnonb30BaHNe CneLyanbHbIX LEHTPUPYIOLLMX MPUCTOCOBMEHNIA, U3TOTOB-
nenHbix cneuyanuctamit OAQ «CamoTnopHedTeras».

B kauectse npusopa Y3LH TpeTbero raaputa MCMonb3yloTCA BEHTUSbHbIE
aBurateny ¢ ycnoeHeiM anameTpom 81 mm 1 KM 88,6%. Mpu YacToTe Bpa-

Idle Producers Back On Stream

On April 12, 2010, the first Size 3
ESP was installed in a sidetrack of
Samotlor Well #30220, Pad #781.

Before that, the well had been idle and
had one production string of 168 mm in
diameter. On March 1, 2010, a new
114-millimeter sidetrack was drilled in
the well and a casing string with 7.4-mil-
limeter-thick wall installed; after that
a frac job was performed and the string
drifted to enable small-bore ESP installa-
tion. On April 12, a 94.8-millimeter ESP
unit was successfully run in the side-
track to the depth of 2,443 m; oil flow
appeared at a speed of 4,500 rpm.

To a large extent, the key to success
with this operation was pre-job assess-
ment of ESP or cable damage risks when
entering the sidetrack window — this
is the main problem when running equip-
ment in a sidetrack. Centralizers manu-
factured by Samotlorneftegaz specialists
also contributed to the success.

Centralizer / Lientpatop

Fig. 1 Size 3 ESP Run
in a Sidetrack
Puc. 1 Y3UH 3-ro rabapura
B OOKOBOM CTBOJNE
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ESP assembly factory.

>

CGOPO‘IHOQ IIPONU3BOACTBO HACOCOB.

Size 3 ESPs are driven by permanent magnet
motors with a nominal diameter of 81 mm and
efficiency factor of 88.6 percent. At speeds
of 2,850 rpm to 6,000 rpm, the pump rate
ranges from 40 cu. m to 240 cu. m per day
with 53-percent to 60-percent efficiency and
maximum head of 3,500 m.

The unit installed in Well #30220 is now
running under stable parameters (Table 1) and
increased rotation speed has boosted its daily
oil rates. As of September 15, 2010, the new
equipment’s run life equaled 156 days, while
oil production over the past five months
exceeded 5,000 t.

Looking Ahead

Following the success with Size 3 ESP in the sidetrack of Well #30220,
specialists in Samotlorneftegaz decided to introduce Novomet’s innovative
equipment in more Samotlor wells. The second Size 3 ESP was installed
and commissioned in a sidetrack of Well #27212 in June 2010. To date,
five wells have been reactivated through sidetracking and running-in-hole
small-bore ESP units to optimize their performance and increase their
flow rates.

In Samotlor, up to 30 problem wells per year can be reactivated
through the application of Size 3 ESPs and therefore this approach
is a promising one. The innovative equipment will shortly be introduced
in other TNK-BP production assets in Nizhnevartovsk Region, including
Varyoganneftegaz and TNK-Nizhnevartovsk.

IIpuMeHeHne MaAOrad0apUTHOTO
HAaCOCHOT0 000PyAOBaHUS
MO3BOAUT YBEAUYUTH AeOUTHI
13 OOKOBBIX CTBOAOB

Small-bore pumps will help
enhance oil flow from sidetracks

Speaking of the further implementation of small-bore ESPs across
TNK-BP fields, the next step will involve even smaller pumps.
Novomet is currently designing Size 2A downhole equipment with
a maximum diameter of 81 mm, which could be used in parent holes
as well as sidetracks cased with 102-millimeter strings. The global
petroleum industry has never produced similar equipment, therefore
TNK-BP will be the first company to pilot the new development.
Novomet expects to have performed first control tests of Size 2A
ESP units by the end of 2010.

Liquid Rate, Annular

cu. m per day
Aedur
JKHAKOCTH,
M3 B CyTKH

Speed, rpm
YacroTa
BpauieHus,
006/MUH

Fluid Level, m
AaBreHue

AMHaMIYeCKui
YPOBEHb, M

aTM.

13.04.2010
01.09.2010

1312
1723

51
65

4830 6
5550 12
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Pressure, atm

B 3aTPpyOHOM
NPOCTPAHCTBE,

weHna, namensemon ot 2 850 po 6 000 o6/MwH, Avanas3oH mofay Takoro
Hacoca coctasnsaer 40-240 m3 B cytku, KM — 53-60%, a mMakcumanbHblit
nonycTumblin Hanop — 3 500 wm.

Cerophs ycTaHoska B ckaxuHe N230220 akcnnyaTipyeTcs co CTabubHbIMU
napameTpamu (Ta6n. 1), mpu 3TOM YBENWYEHME YacTOTbl BPALLEHMS MPUBENO
k pocTy ae6uta Hedptu. Mo paHHbIM Ha 15 cenTatps 2010 roga, HapaboTka UHHO-
BaLMOHHOTO 06OPYOBaHNS Ha 0TKa3 cocTasuna 156 cyTok, Ao6blya HedhTy 3a npo-
wenwme ngTb mMecsues npesbicuna 5 000 7.

"epl:lIEI('I'HBI:I TEXHOJIOTHH

VenewHas pa6ota Y3LUH Tpetbero raGaputa B GOKOBOM CTBOME CKBa-
xuHbl N230220 nossonuna cneuvanuctam OAQ «CamoTtnopHedTeras» NpUHsTh
PELUEHe O MPYMEHEHIM WHHOBALWMOHHOrO 060pYAoBaHMS KomnaHim «HosomeT»
W Ha [pYrux ckBaxuHax CamoTnopckoro MecTopoxpaeHus. B vioHe B 6oKoBOM
cTBOSE ckBaxuHbl N227212 6bin CMOHTMPOBAEH W 3anyLIEH B 3KCMyaTaLuio eLle
onvH komnnekt YALUH TpeTbero raGapwuTa, BCEro xe 6narofaps GypeHnio 60KoBbIX
CTBOI0B M MPUMEHEHMIO HACOCHOM0 0GOPY0BaHIS Manoro AvameTpa ang onTimMu-
3aUM 11 YBENMYEHNS OTBOPOB XMEKOCTA B CTPOA BBEAEHO YXE NATb CKBAXMH.

MoteHuvan npumverennst YALIH TpeTbero rabaputa [ns BO3BPALLEHUS OCTOXKHEH-
HbIX CkBaXXMH CaMOTNOPCKOro MeCTOPOXEHUS B [0BbIBAIOLLNINA (HOHE 3HAYNTENEH —
go 30 ckeaxuH B rog. Kpome Toro, B 6nuxaiiluee BpemMs MHHOBALMOHHOE 060pyao-
BaHIe HAa4YHYT UCNOMb30BaTh 1 Apyrue fobeisaowye npeanpusatig THK-BP B HkHe-
BapTosckom pervoHe — OAQ «BapberanHedpteras» 1 OAQ «THK-HuxHeBapToBok».

Crepylowwm warom B fAene npuveHenns manorabaputhbix Y3LH Ha mecto-
poxpeHuax THK-BP craHeT BHegpenue euie 6Gonee MUHWATIOPHBIX HACOCOB.
B HacTosee Bpems komnaHus «HoBOMET» pa3pabaThbiBAET NOrpy>KHYID YCTaHOBKY
rabaputa 2A (makcmansHbi guameTp — 81 Mm), kaTopylo MoXHO BymeT npume-
HsATb KaK B OCHOBHbIX CTBOMaX CKBaXWH, Tak 11 B GOKOBbIX CTBOMAX G AMAMETPOM
o6cagHoi konoHHbl 102 Mm. B MupoBoit npakTike HediTeno6bi4n nogo6Hoe o6opy-
noBaHve elle He nponssogunack, u THK-BP, Takuv 06pa3om, CTaHET M1OHEpoM
Mo WCNoNb30BaHINID 3TOI VHHOBALMOKHO/ pa3paboTky. OcyllecTBTL Nepsble nog-
KOHTPOMbHbIe ucnbiTang Y3LIH rabaputa 2A komnanus «HoBomeT» mnaHupyeT yxe
B koHue 2010 roga.

Tahle 1 Well #30220 Parameters
Ta6n. 1 iunamuka napamerpoB pa6otbl ckBaxuubl N230220

Wellhead
Pressure,
atm
BydepHoe
AaBAeHUe,
aTM.

Flow Line
Pressure,
atm
AaBreHne
B AMHUH,
aTM.

Utilization
Rate
3arpyska

‘Watercut, %

Current, A
! OOBOAHEHHOCTB,

Cuna Toka, A

20
13

19,5
12

12,5
13,1

32
33
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