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Noxopexue GOKOBLIX CTBONOB

THK-BP pacwumpsier npakTuKy npuMeHeHUs norpyXxHbiIxX
HacocoB Manoro guamerpa

Conquering the Sidetracks

TNK-BP Expands Application of Small-Bore Downhole
Pumps

Ycmanosku S1JH mpembero rabapuma gasi 5KCNAYAmMAUUOHHbIX KOAOHH guamempoMm 114 mm
ucnoab3dyromes Ha mecmopoxgenusax THK-BP ¢ 2008 roga. 9mo ob6opygoBaHue goKa3aAo CBOIO
a¢ppexkmuBHOCMbL NPpU pabome B OCHOBHbIX CMBOAAX CKBAKUH CnupugoHOBCKOro, A OArOBCKOrO,
Bobposckoro u gpyrux mecmopoxxgernuti Komnanuu B OpeHOypxXbe, a B 5MOM Iogy ero Hauaau
ycmaHaBAUBAmMb U B O0KOBble CMBOAbl CKBAWKUH CamMomAOPCKOro Mecmoposxgenus. [loAumuka mecHoro
compygHuuecmBa ¢ NOgpAgUUKAMU, pa3pabamblBAOWUMU UHHOBAUUOHHblE peuleHus gAsl Heghmera3oBol
ompacau, nozBoaura THK-BP cmamb nepBoii poccultickoli komnanueli, npumenuBweti YOL[H mpembero
rabapuma B O0KOBbIX CMBOAGX, d gO KORUA roga 0ygym onpoOOBAHbl U He uMeloujlle AHAAOI'0B B MUpe
Y3LH 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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HeHve Ha o6bekTax THK-BP: Tonbko Ha CamoTnopckom MecTopoXaeHUm
exerogHo 6yputcs nopsaaka 950-80 Takux cTBOMOB. BOKOBblE CTBOMbI
Mo3BONAT YBENNYATL NPON3BOAMTENBHOCT Manofe6UTHbIX CKBAXWH 1 KO-
(ULNEHT N3BNEYEHNS HETW, ONTUMM3MPOBATL [06bIYY Ha 3PENbIX MECTopo-
XOEHUAX, BOBMEYb B pa3paboTky paHee He [PEHMPOBaHHbIE U TPYOHON3BIEKae-
Mble 3anachl, 8 Take BEPHYTb B 3KCMyaTaumio HE(TSHble CKBaXWHbI, rae

ApYr1e reonoro-TeXHNYecKMe MeponpusaTUs 6ol HeadEeKTUBHbI.

bokoBble cTBOMbI 3a6yprBAKOTCS M3 OCHOBHOM CKBAXWHbI W, Kak NpaBuno,
VMET GOnblUME Yribl HaknoHa U manble auametpsl (102 unn 114 mm).
lIMeHHO BBULY Manmoro fuameTpa 3KCnnyaTaUWoOHHOM KOMOHHBI CMYCTUTH
Y3UH B 6okoBoi# CTBON A0 NOCMEAHEro BPEMEHW He NpefcTaBnsnoch BO3-
MO>XHBIM: MOrPY>XHO HACOC MOT BbITb YCTAHOBIEH TOMBKO BhILLE OKHA 3apes-
KU, 4TO, KaKk npaBuno, He 06ecneynBano HyXHON AENPeccun Ha NnacT W He
no3Bonsno adekTBHo BbipabaTbiBaTh 3anackl. llcnonb3oBaHne ansrepHa-
TUBHOMO ras3nuTHOro0 cnocoba Ao6blun Ha CamoTrope Takxe mano3ddek-
TWBHO B CBS3U C NO3QHEI, YETBEPTOV CTaaMeid 3KCMyaTauum MecTopoxaie-
HNS — BbICOKME ONEPaLOHHble 3aTpaThl JenaloT NPUMEHEHWE Takoro METoAa
HEpPEHTaBbErbHbIM.

n recent years, sidetracking has become a common matter across

TNK-BP fields: in Samatlor 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 wellwark.
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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
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.

Idle Producers Back On Stream

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

Before that, the well had been idle and had one production string
of 168 mm in diameter. On March 1, 2010, a new 114-milimeter
sidetrack was drilled in the well and a casing string with 7.4-millimeter-

baaropapsg 0ypeHnio 00KOBBIX
CTBOAOB U IIPUMEHEHUI0 HaCOCHOT0
000pyAOBaHUS MAAOT0 AuaMeTpa

B CTPOY BBEAEHO yiKe ISITh CKBaKNH

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

Mo ouetke cneurannctoB OAQ «CamoTnopHedTeras», Hanbonee athheKTBHbIM
PELLEHeM 380841 YBENNYEHNS [e6UTOB N3 BOKOBBIX CTBOMOB CKBAXWH ABNSETCH
NPUMEHEHNE MasorabapuTHoro HacoCHOro 060PYA0BaHIS, CyCKAEMOro Henocped-
cTBeHHo B 6okosoit ctBon (Puc. 1). MapTHepom npegnpusTis ang peanvsaim
nuNoTHOrO npoekta Ha (amoTnopckom MECTOpOXOEHUM CTana KomnaHus
«HoBomeT».

Fig. 1 Size 3 ESP Run in a Sidetrack
Puc. 1 Y3IUH 3-ro ra6aputa B GokoBOM CTBONE

Protectolizer / lpoTekTonaisep

Permanent Magnet Motor /
IMorpyXHoi BEHTUNbHDBIA 3NEKTPOABUraTeNb

Downhole Monitoring Equipment /
TepmomaHoMeTpuYecKas cucTema

Centralizer / Lientpatop

Hosamop @ Dkmalips Nedb

Cable / KabenbHas nuHus

Pump / Hacoc

Pump Intake / BxoaHoii mogynb

Seal Section / l'mapo3sawmra

LY T N

TS

Tubing / HKT

TR ) AL oY 5

R R RV A

Casing String, 114 mm /
Konoxua @114 mm

* SRR AT T SR RV TN V) FIRTR PR Y L R0 ORI G 0 R T 1 AT

Res'e-rv\oir' Unde'r_-DeveIoprﬁént /
JKkcnnyaTupyemblid 06beKT

]

W PR O b

1]



Jlofierma e Production

thick wall installed; after that a frac job was performed and the string
drifted to enable small-bore ESP installation. On April 12, a 94.8-milli-
meter ESP unit was successfully run in the sidetrack to the depth
of 2,443 m; il flow appeared at a speed of 4,500 rpm.

To a large extent, the key to success with this operation was pre-job
assessment of ESP or cable damage risks when entering the sidetrack
window — this is actually the main problem when running equipment
in a sidetrack. Centralizers manufactured by Samotlorneftegaz special-
ists also contributed to the success.

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 param-
eters (Table 1) and increased rotation speed has hoosted its daily ol
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.

IIpumeHeHHEe MaaOradapuTHOTO
HaCOCHOT0 000pPyAOBaHUS
MMO3BOAUT YBEAUYUTH A€OUTHI
13 OOKOBBIX CTBOAOB

Small-bore pumps will help
enhance oil flow from sidetracks

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 opti-
mize 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.

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.
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U3 npocrausaiowero gonaa — B A06bIBAOLMiA

Mepeas YALH TpeTbero rabaputa Gbina cmoHTpoBaHa 12 anpens 2010 roga
B GokoBom cTeone ckBaxuHbl N°30220 kycta 781 CamoTnopckoro MecTopo-
XOEHUS,

[o HepaBHero BpemeHn aTa ckaxiHa (ZMameTp OCHOBHOW 3KCMyaTaLyoH-
HOW konoHHbl — 168 mMm) Haxomunach B nmpocTavBaiowlem goHge. 1 mapTa
2010 ropa B Hen 6bin 3a6ypeH GokoBol cTBON ArameTpoM 114 mm ¢ Tonww-
HOI1 CTEHKW 7,4 MM, B KOTOPOM Gbina NpoBefeHa onepauns no rapopaspbisy
nnacTa, a 3aTem WabMoHNPOBKa KOMOHHbI nof ManorabaputHbin 3LH. 12 anpe-
NS HacocHoe o6opyaoBanue anametpom 94,8 Mm ycnelwHo 3alwno B 60K0BO
CTBON 1 BbINO CNyLIEHO Ha rny6uHy 2 443 M; nopaya nosBUnach npy 4acToTe
pawiexns 4 500 o6/MuH.

Vcnex aToi onepaunv B 3HAYUTENbHOA Mepe 0GECMeynny npeaBapuTenbHas
OLEHKA PUCKOB MOBPEX[EHNS YCTAHOBKM W KaBens npu BXofe B OKHO, NpeAcTas-
NAIOWNX OCHOBHYID CMOXHOCTb MpW CMycke 06OPYAOBaHMsS B BOKOBOA CTBONM,
a TakxXe 1Cnonb30BaHue CneumanbHbIX LEHTPUPYIOLLMX NPUCMOCOBNEHIIA, U3roToB-
neHHbix cneuyanuctamit OAQ «CamoTnopHedTeras».

B kayectse npueoga Y3LH TpeTbero rabapuTa MCNOMb3ylOTCH BEHTUMbHbIE
apurateni ¢ ycnoeHbiM auametpom 81 mm v KM 88,6%. IMpu yacToTe Bpalle-
Hug, namensemoin ot 2 850 no 6 000 o6/mMuH, AMana3oH Nofjay Takoro Hacoca
cocTanset 40-240 m3 B cytku, KM — 53-60%, a MakcumarbHbIA [ONYCTAMBINA
Hanop — 3 500 wm.

CeropHs ycTaHoska B ckeaxuHe N230220 akcnnyaTipyeTcs €O CTabubHbIMU
napameTpamu (Tabn. 1), npu 3TOM yBENWYEHWE YacTOTbI BPALLEHMS MPYBENO
k pocTy aeéuta Hedpti. Mo maHHbIM Ha 15 cenTtabpa 2010 roga, HapaGoTka UHHO-
BaLVMOHHOT0 06OPYOBaHNS Ha 0TKa3 cocTasuna 156 cyTok, AoGbl4a HedhTy 3a npo-
wenwue naTb mMecsues npesbicuna 5 000 7.

"EIJI:I'IEI(THBI:I TEXHOJIOTHH

YenewHas paGota Y3UH TpeTtbero raGaputa B GOKOBOM CTBOME CKB@XWHb
N230220 nossonuna cneuvanuctam OAQ «CamoTropHedTeras» NpuHATb PELLEHIE
0 NPUMEHEHNN NHHOBALMOHHOIO 060PYA0BaHNS KOMNaHU «HOBOMET» 1 Ha Apyrux
ckBaxmHax CamoTnopckoro MecTopoxpaeHns. B nioHe B GOKOBOM CTBOME CKB.
N227212 Bbin CMOHTPOBAH 1 3anylLEH B 3KCMyaTaLMio elle OfvH KOMMMEKT
Y3UH TpeTbero rabapuTa, Bcero e 6naroaaps 6ypeHino 6oKoBbIX CTBOSIOB U Npi-
MEHEHW0 HACOCHOr0 0GOPY0BaHNS Maroro AxamMeTpa Ans onTUMI3aLMIA 1 YBEN-
YeHist 0TBOPOB XMAKOCTW B CTPOA BBELEHO YXE NSATb CKBAXMH.

MoteHunan npumereHns YALUH TpeTbero rabaputa Ans BO3BPALLEHNS OCIOX-
HEHHbIX CkBaXXMH CamoTNopCKoro MECTOPOXAEHNS B [OBbIBAIOLLAA (DOHL 3HaUMTE-
neH — no 30 ckBaxuH B rof. Kpome Toro, B 6nmxaiiiee BPeMSt MHHOBALIMOHHOE
060py0BaHNE HAaYHYT MCMONb30BaTh M HAa [PYriAX A0GbIBAIOLMX NPEAnpUSTMSX
THK-BP B HmxHesaptoBckom permoHe — OAO  «BapberaHHedTeras»
1 OAO «THK-HunxHeBapToBCK».

Crepytowym warom B Aene npumeHeHns Manora6aputHbix YALUH Ha mecTopo-
xnerusix THK-BP cTaHeT BHeapeHye elle 60nee MIHNaTIOpHbIX HAcoCcoB. B HacTos-
Lee Bpems komnaHus «HoBomeT» pa3pabaTbiBaeT NOrpyXHYI0 YCTaHOBKY rabaputa
2A (makcumanbHbin gnametp — 81 mMm), KaTOpyld MOXHO 6YmeT MpUMEHSTb
Kak B OCHOBHbIX CTBOMAX CKBAXMH, Tak 11 B GOKOBbIX CTBOMAX C AMAMETPOM 06caj-
Hoi konoHHbl 102 MM, B MupoBoit npakTike HedhTenobblum nofgo6Hoe 060pyaoBa-
Hue ewe He npowssogunock, 1 THK-BP, Takum o6pa3om, CTaHeT MMOHEpoMm
Mo UCNONb30BaHMK 3TOI MHHOBALMOHHOM pa3paboTku. OcyllecTBUTb Nepeble Nog-
KOHTpOnbHble McnbiTaHns Y3LIH ra6aputa 2A komnaus «HoBomeT» nnaHupyeT
yxe B koHue 2010 ropa.

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

‘Wellhead
Pressure,
atm
BydepHoe
AaBAeHUe,
aTM.

Flow Line
Pressure,
atm
AaBaeHne
B AMHUH,
aTM.

Watercut, % Utilization
OOBOAHEHHOCTb, Rate
% 3arpyska

Current, A
Cuna Toka, A

20 19,5 12,5 65 32
13 12 131 13 33
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