











Jlobsrya ® Production

PapuanbHoe BCKpbITHE NNacra:
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Economic Recovery of Remaining Reserves
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Mapuo Tenuny (MTencic@tnk-bp.com),
[718BHbIA CREeUManicT,

[lenapTameHT TeXHOOri CKBaXVHHbIX patoT,
BH «TexHonormm»
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Samotlor BU

aK 11 6ONbLUMHCTBO KPYMHbIX M XOPOLLO pa3BeaaHHbIX MecTopoxagHui, CamoT-
IOPCKOE MECTOPOXAEHVE HAXOMUTCS Ha OJHOV M3 MOCIIEAHUX CTaawi paspa-
6oTkM. HekoTopble MeTofb! NOBbILIEHNS HEDTEOTAAU NNIACcTa YXKe BO MHOTOM

ike many other large and well-explored fields, the Samotlor field is
entering the later stages of development. Some methods to increase
formation oil recovery have already exhausted themselves, and vari-

ous well interventions often turn out to be inefficient. Additional il recov- cebs vcyepnany, a pasnuyHble NPOBOAVMBIE reonoro-TeXHUYECKe MeponpusTis
ery per year is gradually declining. Maintaining production rates requires 3a4aCTy0 0Ka3bIBaKTC ManoaddekTBHbIMI. PocT KoadduumreHnTa HedTeoTa M
a high reservair drawdown, which results in vertical water coning to pro- MoCTemNeHHo 3aMefaeTcs, CO3aeTcs 6oMblias AENPEccUs Ha NNacT, B PesyrbTaTe

ducers. Moreover, there is a problem in producing the remaining 4ero KOHyC 0GBOQHEHMS MOATArVBAETCS K MpopykTvBHON 3anexu. Kpome Toro,
reserves, which may become un-economic and be abandoned. CYLLECTBYET Mpo6remMa BbIpaBoTKM OCTABLLMXCS 3aMacoB, KOTOpble MOTYT GbiTh 3a6-
One method of oil production stimulation in existing wells, and also POLLEHbI NO MPUYMHE HEPEHTABENBHOCTM U3BNEYEHIS HETU.

a methad to increase oil recovery factor; employs radial drilling technol- OpHum 13 cnoco6oB WHTEHCUMKALMM BOBbIMN HEQTU B CYLLECTBYIOLNAX
ogy. A team of TNK-BP specialists from the Wells Technology Dept., CKBAXVHaX, @ TakXe YBENMYeHns KoadmuunenTa HeTeoTaa M SBNAeTcs npo-
BE[IEHUE NporpaMmbl paan-
anbHOro BCKPbITUS nnacTa
(PBIM), npopaboTkoit, BHeape-
HWEM W  COMPOBOXAEHMEM
kotopoit B THK-BP 3aHnvaet-
2. Tubing (D=73 mm) cs  rpynna  cnewuuanucToB

exHonornveckue HKT (D=73 mm) ﬂel‘lapTaMBHTa TeXHOMNorui

3. Coiled Tubing (D=12.7 mm)
KonTio6uHr (D=12,7 mm) CKBaXWHHbIX paboT bH «Tex-

1. Production Casing

4. Drilling Mud (Water + PAA) HOMorum» COBMECTHO C KOJ-
I'Ipommaoquaﬂ XUOKOCTb
(Bona + NAA) neramn u3 BE «Camotnop»
5. Bottomhole Motor D-43 1 0AQ «THK-HwxHesapToBck».

3a6oiiHbIv geuratens [-43
6. Flexible Shaft ﬂJ‘IFI nposeqenus  pador
B pamkKax MWNOTHOM0 MpoeKkTa

7. Pressure Spring B KayecTBe Moapsaynka Gbina

SOURCE: / MCTOYHWK: RADTECH

MpuXxumHasn npyxuHa
8. High-Pressure Hose (D=12.7 mm)
LLinaHr BbICOKOro faBneHus
(D=12,7 mm)
9. Perforator (D=18.5 mm)
Ceepno (D=18,5 mm)
10. Deflecting Shoe
OTKNOHSALWNIA 6alumak
11. Radial Borehole (D=30-35 mm)
PapuanbHbii ctBon (D=30-35 mm)
12. Hydro-Monitoring Nozzle
(D=12.7 mm)
FapomoHUTOPHaA
Hacapka {D=12,7 mm)

Hogamap @ Dxmafgs - Hasligs Nelf

npuBneveHa komnaHus Rad-
Tech (CLUA), koTopast u sBns-
eTCH Pa3paboT4nKoM TexXHOmo-
TN PaaMansHoro  BCKPbITYS
nnacrTa.

Mo cpaBHEHIO C TPAAMLIMOH-
HbIMW  Cnoco6amMu  BCKPbITUS
nrnacTa, Hanpumep, nepcopupo-
BaHuem (gnvHa po 0,59-1,2 wm),
meton PBC nossonsieT oxsa-
TUTb 3HAYUTENbHO GONbLUYIO
MPOTSYKEHHOCTb NnacTa (anuHa
no 100 m), noatomy nosiBnsieT-

< The process of radial
formation drilling.

ITpomecc PBIT.
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Technology Stream, jointly with
colleagues from Samotlor BU and
TNK-Nizhnevartovsk, are involved
in development and implementa-
tion of this program.

The  American  company
RadTech was engaged as a con-
tractor for the pilot project.
RadTech is a designer of radial
drilling technology.

In comparison with traditional
methods of formation completion —
for example, perforating (average
length 0.5 m to 1.2 m) — radial
driling allows significantly more
contact of the formation extending
to lengths of up to 100 m, allowing
extension of the completion
beyond the damaged skin region.
Opening the formation in a radial
direction, we can significantly
improve skin factor and production
index of the well.

When the radial drilling
method is applied, a modified
coiled tubing with 12.7-millime-
ter diameter is used. Fluid under
high pressure is used to open up
the formation, then in the forma-

and inside 4.5”casing.

Cut away view shows jet nozzle deployed outside the drill shoe

CeyeHue, nokasblBaroLLee Hacafky, pa3MeLLeHHYI0 BHYTpY
OTKIOHsIOLLEero 6alumaka B 4,5” 06cagHON KOMIOHHE.

Forward facing jet drills lateral well bore while rear facing jets
propel nozzle through newly drilled hole.

HanpasnexHas Brnepes cTpys Npo6ypuBaeT ropU3oHTambHbINA
CTBOM, B TO BPEMSI Kak CTpys, HanpasfieHHas Hasaf,
npofBuraeT HacaaKy Brepea.

55 percent discharge
55% pacxopa

45 percent discharge
45% pacxopa

tion a channel appears; typical

channel diameter is 50 mm and its length is up to 100 m. The suggest-
ed technology allows side tracks drilling on several levels, up to four
side tracks on every level. Allowable vertical depth for radial drilling
systems is 2,000 m to 3,000 m, this means that formation radial
drilling is applicable for pay horizons depths of the Samotlor field.

This technology is designed for economic recovery of the remaining
hydrocarbon reserves from abandoned or low-productivity oil and gas
reservoirs. It is applicable to reservoirs with low permeability, and espe-
cially to high-permeability oil reservoirs. Radial drilling work (jetting four
drain holes) takes two to four days per well and it is a little bit cheaper
than a hydraulic fracturing job.

When speaking about ecology, it is necessary to mention that radial
drilling belongs to environmentally friendly technologies. During radial
drilling operations, there is no need to activate drilling fluid pits.
Obviously, drilling sludge is brought to the surface, gathered in a drilling
workover tank, and then pumped off through cement truck TsA-320
and is carried out to a special disposal site. This slurry is not used for
the second time. The volume of drilling fluid, needed for jetting through
the casing and through the formation (for four drain holes) is small —
approximately 10 cu. m to 12 cu. m per well.

Samotlor Unique Pilot Project

The practice of other companies in Russia (Tatarstan), Kazakhstan and
other countries, reveals that, after the radial jetting job, the well flow
rates were increased several fold. Furthermore, in the majority of wells,
watercut increase was insignificant. But it must be mentioned, that
the RadTech company has working experience only in carbonate reser-
voirs, not in sandstones. That is why we can assert that this radial drilling
pilot project is unique not only within the Company, but also globally.

TNK-BP specialists are sure that radial drilling technology will be very
useful for fields in Western Siberia. This technology will be very efficient
for oil recovery increases and, in the event of successful implementa-
tion, it may increase oil recovery efficiency per formation.

Popularity of the suggested technology in the TNK-BP West Siberia
branch will depend on how successfully radial driling is accomplished in
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A The process of sidetracking in the casing.
[porecc pe3Ku OKHa B 9KCIIAYaTaI[MOHHON KOAOHHE.

€S BO3MOXHOCTb 38TV 38 NPefenbl MOBPEXAEHHO NPI3aBoiHOM 30HbI CKBAXMHbI.
Jpyramin croBami, BCKpbIBas MNacT papnarnbHo, MOXHO 3HAYUTENbHO YyHLMTh
CKVH-(DAKTOP U MHEEKC NPOAYKTUBHOCTY.

MMpn nposenexumn PBIT ncnonb3yeTcs MogucpuumMpoBarHas rubkas Tpy6a —
KonTBUHr — guameTpom 12,7 mm. [ng BCKpbITUS NnacTa NpUMEHSETCS XUg-
kocTb nof 6omblunM [aBneHnem Tak, YT0 B niacTe 06pasyeTcs kaHan Aname-
Tpom 50 mm 1 gnunoit go 100 M. TexHonoris no3sonseT BypuTh GOKOBbIE CTBO-
Tbl HA HECKOMbKIX YPOBHAX — MO YETbIPE CTBOMA Ha KaXAOM ypoBHe. [ocTynHas
BEpTWKanbHas rny6uHa ANng pasniyHblX CUCTEM papmanbHoro GypeHus cocTa-
snsieT 2 000 — 3 000 m, noatomy metog PBI npumennum gns rny6uH 3anera-
HUS! NPOBYKTWBHbIX FOPU30HTOB Ha CaMoTNOpCKOM MECTOPOXLEHNM.

[aHHas TexHonorus npegHasHayeHa ons 06ecneyeHns 3KOHOMUYHOTO U3BMe-
YeHIst 0CTATOYHbIX 3aNacoB YrNeBOA0POA0B 113 0TPABOTaHHbIX U HU3KO-MPOYK-
TUBHbIX HE(TAHbIX W ra3oBbix 3anexen. OHa NpUMEHUMa Kak B ManonpoHula-
eMbIX MHOTOCIIO/HbIX KONNEKTOpaX, Tak 1 — 0COBEHHO — B BbICOKONPOAYKTMBHBIX
HedpTeHOCHbIX cnosix. MpoBeaeHre paboT Ha 0fHOM ckBaxinHe (BypeHne YeTbipex
cTBOMOB) C npumeHeHvem TexHomorun PBI1 no cpokam 3aHumaeT Aga-4eTbipe
OHS 1 06X0ANTCS HECKONbKO [ELeBne, Yem NpoBeaeHne oaHoin onepauum P,

['oBopst 06 3konoruy, HeoBXoAUMo 0TMETUTb, 4YTO MeTop PBIT oTHocuTes K ako-
NIOrNYeck LWaasLIM TEXHONOTUaM, Tak Kak Npi BCKPbITUM NacTa HeT Heobxoau-
MOCTIN 3aecTBOBaTL ambGapbl 6ypoBoro pacTeopa. ECTECTBEHHO, LNam BbIHOCUT-
Csl Ha MOBEPXHOCTb, HO OH aKKymynupyeTcst B 06bl4HoM Byposoin emkocTi KPC,
a 3aTeM 0TKa41BaeTcs LeMeHTUpoBOYHbIi arperaT L|A-320 u BbiBO3NTCS Ha cne-
LumanbHbIA nonuroH. BropinyHo pacTeop He mcnonbayetcsi. Kpome Toro, Konuye-
CTBO BypOBOro pacTeopa, HEOBXOAMMOr0 Ans 3ape3ku OKHa B 3KCMIyaTaLMOHHOM
KONOHHE M BCKPLITUS CamMoro nnacTa Ha YeTbipe CTBOMA, HEBENMKO — MopsfKa
10-12 M® Ha CKBAXUHY.

YHuKanbHbIA NuNoTHLIA npoext Ha Camotnope

OnbIT gpyrux komnaHwid B Poccun (Tatapetan), KasaxcTaHe u gpyrux cTpa-
Hax, NoKa3bIBaeT, YTO NPV NPOBEAEHAN TMAPOMOHUTOPHON NepdopaumMy nnacta

Innovator @ [ctober - November Ne1f
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Radial drilling unit.
YcraHoBKa AAS TpoBepeHus PBIT. A

10 pilot Samotlor wells. At the present time, radial drilling operations have
been executed in four wells, two of them were put on production and yield-
ed incremental oil (first well — 3 tpd, second — 7 tpd). In the first well,
the drain holes were drilled only in two sublayers. The third (deepest) sub-
layer with the highest permeability could not be drilled due to the insuffi-
cient rat hole. Consequently, incremental ail rate in this well is only 3 tpd.

It is important to mention that, to implement this technology,
TNK-Nizhnevartovsk management has decided to start the pilot pro-
gram in the wells with the lowest flow rates to reduce risks.

The entire project is expected to achieve 74,400 t of incremental oil
production. Calculated payback period for the 10 wells is 14 months,
and prospective discounted flow for the whole period is approximately
$2 min.

Petr Medvedev, a young specialist in SNG, participated in
the Corporate Technical Conference in 2007.

nonyyeHbl Ae6UTbI HEQTU KPATHO BhbILE TEX, YTO BbiNK [0 NPUMEHEHNS TEXHO-
norun. IMpn aToM N0 BONLLINHCTBY CKBAXINH NOBbILLEHNE 06BOAHEHHOCTI BbINO
HeaHauuTenbHbIM. OpHako HeoBxoauMo OTMETUTb, 4TO Komnadus RadTech
MMEET OnbIT PaboTbl TOMbKO Ha KAapBOHATHbIX KONNEKTOPaX, @ C NeCHaHUKOM 1M
paboTaThb elle He NpuUxomunock. Mo3ToMy MOXHO CKa3aTb, YTO MUMOTHBIA NPo-
KT N0 NPOBE/EHMI0 NPOrpaMMbl PaananbHoro BCKPLITIS NiacTa ABNSETCS YHU-
KarnbHbIM HE TOMbKO B pamkax KomnaHun, HO 1 B MMPOBOM MacluTabe.

Cneuvanmctsl THK-BP yBepeHbl, 4T0 AN MECTOPOXMAEHWI, PacnonoXeHHbIX
B 3anagHoit Cubnpu, TexHonorvs PBI okaxeTtcs nonesHoi. B cnyyae yenewHoro
MpOBEfEHNS ONEepaLys N0 paavansHOMY BCKPLITUIO NacTa MOXET N03BONUTb YBe-
NAYUTL KO3(MULMEHT HETEOTAAYN NO NacTam.

PacnpocTpaHeHHocTs npeanaraemoint TexHonorin B «THK-BP 3anapHas Cr6npb»
BY[eT 3aBMCETb OT TOr0, HACKOMbKO XOPOLLO NPOMET PajvansHoe BCKPbITVE nna-
cTa Ha nepsbix 10 NUNOTHbIX ckBaXHax CaMOTNOPCKOr0 MECTOPOXAEHMS.

K HacTosLiemy MOMEHTY onepauyv No paauanbHoMy BCKPbITAKD MiacTa npoBefe-
Hbl Ha YETbIPEX CKBAXVHAX, [1BE U3 KOTOPbIX YXKE BbILLMA Ha PEXMM 1 Aani Aonos-
HUTEMbHbIE NPUTOKK HE)TM (MO OFHOM CKBaXXMHE — 3 T B CyTKW, MO BTOPON — 7 T
B cyTkn). Ha nepeoit ckaxiHe GOKOBbIE CTBOMbI BYPUNM Ha [BYX BEPXHIX, BOMee
cnaBbix cnosix. OgHako Ha TPETbEM — CamoM NPOHULAEMOM — YPOBHE 13-3a Hefo-
CTAaTO4HOCTY 3ymMndha He BbIN0 BO3MOXHOCTY NPOBOAWTL Gypenue. VIMeHHo noatomy
[ONONHUTENbHbIE NPUTOKW HE(TY Ha 3TO CKBAXWMHE COCTABNAIOT BCETO 3 T B CYTKUA.

[Tpn 3TOM BaXHO OTMETUTb, YTO C LEMbI0 MUHMMM3ALAN pUCcKa PYKOBOACTBO
0AQ «THK-HuxHeBapTOBCK» NMPUHANO PELUEHEe HavaTb NUMOTHYK nporpammy
Mo BHEAPEHMIO HOBOW TexHomnor PBIT Ha camblX HU3KOAEGUTHBIX CKBaXMHaX.

3a BeCb Nepuog peanu3awnm NpoekTa 06beM JONOMHUTENLHON [06bIYM 0XIAa-
eTcs Ha ypoBHe 74,4 Thic. T. PaccuutanHbIi cpok okynaemocTit no 10 ckaxuHam
cocTaBnseT 14 Mecsues, a 0XWAAeMblii AMCKOHTVUPOBAHHbIA MOTOK 33 BECH
Nep1of PacyeTa OLEHNBAETCH OPUEHTUPOBOYHO B $2 MIH.

NMerp Megseges — wonogoi cneuyvannct OAO «CamotnopHehTeras»,
yyacTHuk KoprnopatvsHoi Hay4HO-npakTn4eckoin koHpeperuym 2007 roga.

CONGRATULATIONS / NO3[IPABJIEHNA

Congratulations
to BP Helios Awards Finalists!
TNK-BP specialists involved in the Pipeline Integrity

Management program took part in the finalist experience of
the important BP Helios Awards.

This is an annual prize awarded to the applications based on
the projects that yielded the biggest value for BP in terms of technol-
ogy, environment and competitiveness.

For the first time in history an application from TNK-BP was
acknowledged on a world-class level. The jury recognized the valu-
able experience of implementing a large-scale program for decreas-
ing the pipeline leaks which involved Russian and foreign special-
ists. Tony Hayward, BP CEO, highlighted the strategic importance
of the achieved results during the Awards ceremony in London.

ITo3zppaBasieM (pMHAANCTOB

npemun BP Helios Awards!

I'pynna cnenuanructoB THK-BP, paGoTaoniux B 00AaCTU yIIpa-
BAEHUS IIEAOCTHOCTBIO TPYOOIIPOBOAOB, CTara (PUHAAMCTOM IIpe-
cTIKHOY npemun Komnanuu BP — BP Helios Awards.

OTa IpeMusi e5KeTOAHO BPydaeTCsl AyUIINM KOMaHAaM, IPOEKTHI
KOTOPBIX BHECAU HaMOOABIIMN BKAAQA B pa3BUTHE KoMmaHuu BP
B OOAQCTU TE€XHOAOTMH, YKOAOTHUYECKON 6e30IaCHOCTH U KOHKY-
PEHTOCIIOCOOHOCTH.

3asiBKa, mopanHas cnenuasrucrtamu THK-BP, Bnepsble moAyunaa
Me>XKAYHApOAHOe IIpu3HaHue. JKiopu IO AOCTOMHCTBY OLL€HUAO
OIILIT peaAM3alluyd MacIITaOHOM MPOrpaMMBI IO CHMJKEHHUIO aBa-
PHMHOCTH Ha TPYOOIPOBOAAX C y4acCTHEM POCCHUMCKHX U HHO-
CTPaHHLIX cIelHarucToB. Ha mpomrearnier B AOHAOHE IIePEMOHUN
BpydYeHUs Harpap rraBa Kommnanum BP Tonu XeliBapp OTMETHA
CTPATeru4eCcKy0 Ba’KHOCTh AOCTUTHYTBIX PE3YABTATOB.

PHOTO: TNK-BP / ©0T0: THK-BP

TNK-BP team members during their visit to the central
office for the finalist BP Helios Awards experience.

VYuactuuku koMaHAbl THK-BP, moceTusiiue
IEeHTPAABHBIN 0(hrC B AOHAOHE AN YHACTHSA B IlePEMOHUN
BpyueHus: Harpaapsl BP Helios Awards.

Hogamap @ Dxmafgs - Hasligs Nelf
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YBennyexHue HapaboTKu norpy)xHoro o6opyaoBaHus
Ha oTka3 npunecet Komnanun $1 mnpp!

$1 Bin from 'Pumping up the Life'

of TNK-BP's Electric Submersible Pump Systems!

IloBpluenue Hapabomxu Ha omMKA3 YCMAHOBOK SAeKmpuiecKux yeHmpooexHblx HacocoB (YOLH)
npunecem Komnanuu okoao $1 mapg. Cmpamerus peuieHusi 3moro Bonpoca 06bequHsiem HeCKOAbKO
¢aKmopoB, rAGBHALU U3 KOMOPbIX — U3MEHEeHUe NPUHUUNUAABHOIO NOGX0gad K NOHUMAQHUIO BAKHOCIMU

mexxpemonmuoro nepuoga (MPI1) YOL[H.

B nacmosawee Bpema cneyuaaucmsl yKe npucmynuAu K peaau3ayuu nepBoro smana cmpameruu:
Bo Bcex 14 Ilpou3BogcmBeHHbIX equHuuyax Komnanuu ommeuen pocm nHapabomku YOL[H na omkas,

npuuem B Hekomopwix I1E on ygBouacs!

For TNK-BP, there's a $1-billion prize directly related to increasing the run life of its downhole electric
submersible pump (ESP) systems. There are several parts to the strategy, but basically the objective involves
changing the way the Company thinks about the value of ESP run life.

The first step in the strateqgy is already under way, and all 14 of TNK-BP's Performance Units show that

the ESP run life can be increased, and in some cases actually doubled!

HA3an bopmunr (DBorling@tnk-bp.com],
pykoBoguTene CekTopHOM rpynms

o noBbilLeHuto HapaboTku Y3LIH Ha oTkas,
avpekTop [lenaptamenTa TexHomormi
CKBaXWHHbIX pa6ot, bH «TexHonorvim»

Dan Borling (DBorling@tnk-bp.com),
ESP MTBF Sector Team Leader, Director,
Wells Technology Dept., Technology

for year-end 2007. In a remarkable breakthrough resulting from

innovation, teamwork and cross-stream coordination, the first year
of a five-year program is nearing completion. Results are incredible and
the project is nearly 30 days ahead of the original outlook of 338 days.

Preliminary benefits related to Company objectives include adding
a minimum 220,000 t of extra oil by year-end 2007 and achieving
more than $10 min in cost savings.

The ultimate goal of the project is a 600-day run life by year-end 2011.
By that time, over 2 min t of cumulative additional oil will be recovered
and cost savings increases by a minimum $200 min. Long-term value of
the project is $71 bin over 20 years.

Idea of Improving ESP Run Life Is Not New for TNK-BP

Q new record run life of 360 days for the Company was the objective

ESPs are the most commonly used type of artificial lift method
across TNK-BP. There are over 15,000 active oil wells in the Company,
and about 12,500 of these wells (85 percent) have downhole ESP sys-
tems.

ESP run life is measured in terms of mean time between failures
(MTBF) during a 12-month rolling period.

Between 2003 and 2005, ESP MTBF in TNK-BP was declining (Fig. 1).
This was primarily due to well conditions, workovers and low reliability of
components in the ESP system. Based on the type of equipment deployed
across the Company, about 300 days MTBF was "about as good as it
gets." Also at that time there was little interest in developing any type of
project for sustainable MTBF improvement.

In 2004, TNK-BP was part of a Joint Industry Project (JIP) that then
included 10 international oil and gas exploration and production compa-

1

2007 ropa yBenn4nTb Hapa6oTky Y3LH Ha oTka3 ao pexoppHoro ans Komna-
HAM 3Havenus — 360 cyTok. bnarogaps BHEOPEHWIO HOBbIX TEXHOMOTWW,
KOMaHgHoM paBoTe W opraHu3auim 06LLEN KoopArHaLMKM paboT NepBbivi rof peanuaa-
LMW NSTUNETHEA NPOrpaMMbl 3aBEPLUAETCS C BbIJAIOWMMCS PE3ynbTaToM: Onepexe-
HUE Ha4arnbHOro MporHo3a no Hapagotke (338 cytok) coctasnsiet noyTin 30 cyToK.
B aTom rogy B peaynbTaTe peanu3aumi NporpaMmMbl 06bEM [OMOSHUTENBHO
[06bIToi HedTy cocTaBNT kak MuHUMYM 220 Thic. T, @ Takxe aTo no3sonut Kowv-
naH CaKoHoMKTb okoro $10 miH.
KoHeyHoi Lienbio nporpammbl SBNSeTcs nosbilueHe HapaboTki go 600 cyTok
k koHuy 2011 ropa. Cpeau oxupaembix adithekTo — Gonee 2 MiH T A0NOMHIA-
TErNbHO A06LITON HEdTU U CHIKEHWE pacxodos He Mmexee yem Ha $200 mrH.
B ponrocpoutor nepcnekTiee (20 net) oxwuaaeTcs, 410 3KoHOMUYECKMI ahdekT
0T peanuaauun nporpamMmbl AoctrHeT $1 mnpa.

|—| epen cneuyanuctamy THK-BP 6bina nocTaBneHa HenpocTas 3afaya; 10 KoHUa

Npes ysenuvenus napaborku YILH
Ans Komnanun He HoBa

[Ho6blya Hedptn ¢ nomowbto Y3LUH — HamBonee pacnpocTpaHeHHbIn cnocob
MexaHu3npoBaHHoit ao6blum B THK-BP. [eicTsytowmit dhoHp coctaBnseT Gonee

CLIP & SAVE / HALIA CNPABKA

MTBEF is simply described as the cumulative number of pump
operating days divided by the cumulative number of pump fail-
ures during that same period. The following formula is the basic
calculation:

Sum of Total Run Days
MTBF =

Sum of Total Failures

YupomerHo MPIT pacCumTEIBAETCSA CAEAYIOIIUM 00pa3oM:
CyMMapHOe KOAMYECTBO CYTOK, OTPabOTaHHEBIX YCTaHOBKOH,
pa3peAreHHOe Ha KOAMYECTBO OTKa30B 3a ONPEeAEAeHHBIN
BPEMEHHOM MHTEPBAA:

KoanuecTBO OTPaOOTAHHBIX CyTOK
MPIT =

UmcAO0 OTKA30B

Innovator @ [ctober - November Ne1f
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nies. The purpose of the JIP was to establish MTBF bench- 650
marks and encourage a Global Expert Network Group that | _ 400
could discuss problems and solutions specifically related to %
increasing the run life of ESP systems. T =550
The industry standard for the world-wide MTBF bench- § &
mark used a program called ESP-RIFTS (Reliahility @ £ 500
Information and Failure Tracking System). Compared to 5 .g
the industry average of more than 700 days, TNK-BP had S (:'é 480
the lowest run time among the consortium companies. | E 400
With little interest in improving MTBF, the Company even- 5=
tually left the JIP. f % 350
During July 2008, however, the TNK-BP Board of Directors @
instructed the Company to double the run life to 600 days | =
within five years (Fig. 1).
The Company had a few pilot projects under way to
increase run life. However, there was no coordinated align-

600
B Actual (days) / MPT1, chakT (cyT.) ]

i Forecast MTBF (days) / MPI1, nportos (cyT.)

324

2003 2004 2005 2006 2008 2009 2010 2011

ment, no cooperation and no teamwork across the Company
to achieve the 600-day milestone.

Anather substantial barrier for TNK-BP was the low cost of ESP
equipment readily available from many sources. The Company's accept-
ed practice was to purchase the lowest cost ESP equipment. Low cost
does not always translate into the reliability needed to achieve longer
run life.

Given the 600-day directive, new and creative thinking was
required. In order to deliver success, a team would have to be
assembled that included members from across TNK-BP Streams
(Upstream, Technology, Supply Chain Management, Oil Field Services
and New Business Development (Fig. 2)) and regions. Team member-
ship included all 14 regional businesses to ensure networking and
knowledge transfer across the Company. The human energy of peo-
ple at all levels, ranging from specialists to general directors, has
truly made the difference for "Pumping up the Life" for TNK-BP ESP
wells.

Truly Remarkahle Accomplishment!

The first year of the project has been a challenging one. The project
team had to overcome numerous barriers — both organizational and
those in the minds of individuals — to achieve the astonishing results we
are posting today.

Fig. 1 The 600-Day Plan
Puc. 1 MNMporpamma noebiwenus MPI Y3IUH po 600 cyrok

15 000 ckBaxwH, noyty 85% 13 kaTopbix — okono 12 500 ckeaxuH — 06opypo-
BaHO ycTaHoBKamy 3LIH.

KuaHenHsin uykn YALUH navepsieTcst HapaboTKoi Ha 0TKa3, Wi MEXPEMOHT-
HbiM nepuopom (MPI), 3a ckomnb3smii rof.

B 2003-2005 ropax Hapatotka Y3LH Ha otka3 B THK-BP cHuxanacs (Puc. 1) —
B OCHOBHOM, M3-33 CIOXHbIX CKB&XWHHbIX YCIOBWA, NPOBEEHUS Teomoro-
TEXHMYECKIX MEpONpUSTIAS U KPailHE HU3KOA KOHCTPYKUMOHHOW HafeXHOCTMU
anemenToB Y3UH. C y4eTomM HOMEHKNaTypbl NOMPY)XHOr0 060pynoBaHus, npume-
HsBlwerocs B KomnaHwuw, Hapa6oTka B 300 cyTok cunTanach OTINYHbIM Pe3ynbTa-
TOM. Takxe B TO BPEMS CNEUMannCTbl He NposBASAM BOMbLUOTO UHTEpPEeCa K pas-
paboTke Kakoro-nMBo NpoeKTa, HanpaBNeHHOro Ha cTabunbHbIn poct MPI.

B 2004 rogy THK-BP BcTynuna B MexoTpacneBoil NpoekT, kyaa Ha TOT MOMEHT
sxoaunn 10 mexayHapopHbIx HethTeno6biBaoLx komnanmia. OcHOBHOR 3apavei
npoekTa Bblro NPOBEAEHIe cpaBHUTENbHOrO aHanuaa MPIT v cospaHue noGank-
HOI 3KCMEPTHOM rpynnbl N0 0GCYX/EHIIO 1 PELUEHNIO NPOGIEM, CBSI3aHHbIX C YBE-
nmdervem MPIT Y3LUH.

Fig. 2 Pulling Together the Project for Central Coordination
Puc. 2 Opranu3auuoHHas cxema KOOpAWHALMM NPOEKTa
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An example of a typical ESP installation.
Tunosast KOHCTPYKIMs ycTaHOBKY DLIH.

A

First of all, to ensure a successful start, the Company had to cre-
ate a unified approach to coordination and teamwork. During 2006,
a small multi-disciplined team was formed in Technology to define how
the 600-day objective could be accomplished. That team also devel-
oped project scope, strategy and principles. A new ESP MTBF Sector
Team was formed during early 2007 to centrally coordinate multiple
Stream initiatives across the Company.

Sharing the best practices by expanding successful pilot projects
was one of the objectives for the ESP MTBF Sector Team. For exam-
ple, the Early Life Failure Reduction Project now uses improved ESP
equipment sizing and rig supervision to prevent ESP failures of less
than 30 days. Tyumen and East BUs are actively implementing pilot
project expansion and producing tremendous MTBF improvement
results.

Lessons learned from specific work plans of all 14 regions were
transferred among the businesses throughout the year. This has
already improved process efficiency for developing 2008 work plans.
Knowledge transfer from the ESP MTBF Sector Team have also been
transferred to other TNK-BP teams. The Workover Sector Team
uses many of the principles developed by the ESP Sector Team.

Implementation of the project also included a strategic initiative
to restructure TNK-BP-owned repair bases. Repair base divestment
tendering was designed to encourage competition, improve organiza-
tional capability and secure new capital investment to upgrade aging
facilities. Incentive contracts with repair bases to improve MTBF are
also actively under way in Samotlor BU.

But the most critical changes happen in the minds of individuals and,
with regard to the 600-day objective, a new approach was adopted
across TNK-BP.

b/

[nsi npoBeaeHMs CpaBHUTENBHOTO aHan13a HapaboTKK Ha 0TKa3 KCNonb30Banach
nporpamma ESP-RIFTS (Reliability Information and Failure Tracking System —
CvcTema oTcrnexuBaHns HapexHocTy u otka3oB Y3LH). Mo cpaBHeHuto co cpef-
HuM 3HaveHrem MPIT no otpacnn — 700 cytok, HapaGoTka B THK-BP okasanack
camoi Hu3Kkoi. He nposiBiiB BGOMbLUIOT0 MHTEPECA K PELLEHII0 BOMPOCOB N0 YBENM-
yenmio MPIT, KomnaHus nokyHyna MeXoTpacneBoii NpoekKT.

OpHako B wone 2006 roma Coset mgupektopoB THK-BP npuHsan peleHve
YOBOWTbL HapaboTky Ha oTka3 go 600 cytok (Puc. 1).

B ato Bpemsi B KomnaHuy peani3oBbiBanoch HECKOMbKMX MIAMOTHLIX MPOEKTOB,
HanpasneHHbIx Ha pocT MPI1, Ho BMECTE C TeM 151 PELLEHS NOCTaBMEHHO 3aaa-
4 — yBenuyenus HapaBotku go 600 cyTok — 6biN0 HeoBxomuMo 0GECTeYNTb
06LLYI0 KOOpAMHALMIO U PYKOBOACTBO 3TUMI MPOEKTaMK, a Takke OpraHW30BaTh
KOMaHaHylo paBoTy cneumanucToB Beex fobbiBatowwx npeanpuatuin THK-BP.

HeobxomyuMo 0TMETUTH 1 ELLE OAHO BECbMa CYLLECTBEHHOE MPENSTCTBIE Ha MyTK
K MOCTaBNEHHO LIENM — HIU3KyI0 cToMMOCTb 06opynoBaHis Y3LH, nocTynHoro y pas-
MINYHBIX NOCTaBLLUVMKOB. B TO Bpems yctosBlercs npakTvkoid B KomnaHun 6bino
nprobpeTexne obopynoBaHus Y3LUH no MuHumansHoi Leqe. OgHako Hu3Kas cTon-
MOCTb He BCErAa 03Ha4aeT KOHCTPYKUMOHHYIO HAAEXHOCTb, TPEBYEMYIO ANs yBEnW-
YeHWs HapaBoTKy.

[ns peweHns noctaeneHHoi 3apaqn no yasoernio MPIT Tpe6oBancst npuHLm-
nuarnbHo HoBbI noaxod. HeoBxoaumo 6bino co3path rpynny, B KOTOPY BOLUN
CcneumanmcTbl Heckonbkix busHec-Hanpasnenuin THK-BP: «Pa3sepka 1 [Jo6blva»,
«TexHomorum», «YnpaBreHue cucTembl cHaBxeHs», «HediTecepsucbl» 1 «CTpate-
rst u passuTie 6naneca» (Puc. 2), a TakKe COTPYAHWKM U3 PasnnyHbIX PEMVOHOB
npucyTcTeus Komnanuu, [0 pacnpocTpaHerns Nyywwmx npakTik U 0BMeHa npo-
N3BOACTBEHHBIM OMbITOM MeXAy npeanpuatuami KomnaHui B cocTas rpynmbl
oW npeacTasuTeni Bcex 14 Mporn3BoacTBEHHbIX eAVHIALL. SHEprs BCEX y4acT-
HUKOB TpynMnbl — OT CMEUManCTOB [0 reHeparbHbIX AVPEKTOPOB NPeanpuaTUi —
no3Bonuna CyLLecTBEHHO U3MeHNTb kapTiHy MPI no ckeaxxuHam THK-BP, o6opy-
noBaHHbIM Y3LIH.

pEI((INIHI:Ie AOCTH)XEHMAA — B AEHCTBMTENbHOCTD!

[TepBbIit ron peanu3auui NPOEKTa 0Ka3ancs 04eHb HenpocTbIM. Ham yxe yna-
110Cb [OCTVYb OTAMYHbIX PE3YNbTATOB, HO [ 3TOr0 paboyer rpynne MpULLIOCh
MPeodoneTb MHOTOYMCIEHHbIE Gapbepbl — Kak OpraH13auMoHHbIE, Tak M YINCTO
MCMX0Mornyeckie.

B nepsyto 04epedb, 3anorom ycnewwHoro ctapTa npoekTa cTana paspaboTka
e[MHOr0 NoJXofa K ero pean13auuy C TOYKW 3pEHNs KOOpAWHaUMKM npouecca
11 opraHn3auny komanaHoi pabotsl. B 2006 rogy B BH «TexHonoruu» 6bina cos-
[aHa HeBonbluas MyNbTUANCUMNIMHAPHAS TPynna, LeNblo KOTOpoK Bbina pa3pa-
60TKa CTpaTerin, NPUHLMNOB M 3aAay NPOeKTa No yBeNuyeHnio Hapa6oTki Y3LH
no 600 cytok. A yxe B Havane 2007 roga 6bina co3paHa Hosasi CekTopHas
rpynna no MPI Y3UH, o6ecneyuBatolas LEEHTPan30BaHHOE pyKOBOLACTBO Mpo-
eKTOM Ha ypoBHe KomnaHuu.

OpHoi 13 3apad, cToswwx nepen CekTopHoit rpynnoit, ctan o6MeH nepepno-
BbIM OMbITOM, MOSYYEHHbIM MPW PEannN3aumy psaa YCnewHbIX MAMOTHBIX Mpo-
rpamMm, Takix Kak, Hanpumep, NPOEKT MO CHUKEHWIO NMPEXAEBPEMEHHbIX 0TKA30B
Y3UH B Tedenne nepsbix 30 cytok. OH BKMOYaeT NpoBeAEHUE GOnee TOYHOrO
nop6opa o6opynosaHus Y3LIH nop KOHKPETHbIE CKBaXWHHbIE YCIOBWS, @ Takke
cynepBaviauHr Bpuran noa3emHoro pemoHTa ckBaxud (MPC) npu moHTaxe
11 crycke NoA3emMHoro 06opyaosaHus. CerofHs pamku NuoTHbIX NPOEKTOB, pea-
nmayemblx B BE «TiomeHb» 11 «BocTok», paclumpsitoTes, 1 pesynbTaTbl N0 pocTy
HapaboTKM yXe BECbMa OLLYTUMbI.

B TeyeHwe Bcero roga Npoxopun MOCTOSHHLIA 06MEH HaMBOMee YCneLHbIMMA
HapaBoTKami 1 TEXHOMOMSMI, NONy4YerHbIMY [TpON3BOACTBEHHBIMY EAMHILAMM
B pe3yrbTaTe BbINOMHEHMS CBOMX paBoyix nporpamm. 3T0 NO3BONMNO MPeanpu-
aTuam 6onee adpeKTIBHO NOAOATM K pa3paboTke NporpaMM Ha CreaytoLui rog.
Kpome Toro, onbiT CexTopHoit rpynnbl no MPIM Y3UH ycnewHo ncnonbayetcs
W opyriMn paGoummu rpynnamin Komnasum, Taknmn kak, Hanpumep, CektopHas
rpynna no TKPC.

Peanu3auns npoekta Takxe NpegycMaTpuBaeT pELUEHVe CTPaTernyeckoro
BOMPOCA MO PEecTpyKTypu3aumn cepsucHbix 6a3 YALUH, npuHagnexawwx THK-BP.
C Lenbio co3[aHMs KOHKYPEHTHOrO PbiHKa YCAyr, YNYHLWEHWS OpraHu3auMoHHOro
MOTEHLMaNa 11 NPUBNEYEHIAS HOBbIX KANUTaNOBMOXEHUA NS MOAEPHU3ALMN Bbina
pa3paGoTaHa TeHOEepHas kamnaHns No OTHYXAEHWI0 CepBUCHbIX 6a3. Kpome Toro,

Innovator @ [ctober - November Ne1f
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Fig_ 3 progress of Esp nun life SOURCE: TNK-BP / UCTOMHUK: THK-BP
in 2006-2007 367
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The TNK-BP run life strategy was pre-

sented at an International ESP Forum spon-

sored by BP. Feedback from the International Community of Global ESP
Experts was very supportive and confirmed the 600-day objective was
achievable.

Fig. 3 shows progress of the ESP run life during 2006 and 2007. As of
November 1, 2007, MTBF was 361 days for more than 12,500 ESP wells
across the Company. This exceeds expectations by six days. The year-end
forecast of 367 days will surpass the original 338 outlook by nearly
30 days. That's a truly remarkable accomplishment!

Fig. 4 shows the relative value of the components that make up
the $350-million net present value over five years. Reduced equip-
ment and rig costs translate into significant benefit for the Company.
Longer run time requires more reliable ESP equipment. As a direct
result, it is expected that longer pump run life will save more than
6,000 rig jobs over a five-year period. These workover rigs can then
be used in other ways. Releasing rigs can save operating costs or be
used to increase oil production by doing jobs at other wells (such as
hydraulic idle well recovery, recompletions, fracturing or acid stimu-

Fig. 4 Components that Make Up
the $350 min NPV over Five Years
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B bE «CamoTrnop» aKTVBHO PeanuayioTcs KOHTPaKTbl C PEMOHTHBIMYM Ga3amit, OCHO-
BaHHblE Ha CXeMe MOOLPEHNS NOLPSAAYMKOB Npy pocTe Hapa6oTku Y3LH.

Ho camoe rnaBHoe — N3MEHNOCH OTHOLLEHVE CamiX CMELManiCToB K BOMpacy
yBENM4eHs HapaboTky Ha 0Tkas. [nq pelueHns cTpaTernyeckoi 3afadu no pocty
MPTIT go 600 cytok B KomnaHuy Bbin PUHST NPUHLMNAENBHO HOBbIA NOLXOS.

Pe3ynbTaThl 3KOHOMWYECKOrO MOAENMPOBAHMS MOKa3anu, YT0 MPUMEHEHWE
pewesblx Y3LUH Ha camom fene 06xoauTcs AOPOXe M3-3a HEOBXOAMMOCTM
[ONOMHUTEMbHbIX 3aTPAT Ha CMeHy 060pyaoBaHus, paboty 6puran MPC, a 06bem
HepobbIToN HedTI FBASETCS 3HAYMTENLHBIM. Ha OCHOBE CTAaTUCTUHYECKOrO aHa-
nn3a 8 cucteme RIFTS 6bino NPUHSTO 04EHb BaXHOE CTPATETMYECKOE PELLEHME:
[Tpon3BOACTBEHHbIE EANHULLI OTKa3anuch oT npuobpeteHns Y3LUH camoit Hus-
KOi1 KOHCTPYKLMOHHO HapexHocTh. Ons o6ecneyenus pocta MPIT 8 2008 ropy
11 Banee B Ka4eCTBE PYKOBOASLLEro NpuHUMNA Bbina NpuHATa CTPATErvs MHONBN-
AyanbHOro nof6opa norpyXxHoro 060pyAoBaHNs C Y4ETOM KOHKPETHbIX CKBaXWH-
HbIX YCIOBUN.

Ha nyth x yenun — 600 cyTok

Crpatervs komnanim THK-BP no yeennyerito Hapa6oTku Y3LH 6bina npeacTasne-
Ha Ha MexxnyHapopHom chopyme no Y3LH, nposoavBluemcs komnarmeid BP. Mexay-
HapogHoe COO6LLUECTBO 3KCMEPTOB MONOXWTENLHO OLEHWNO MPOrpavMy NO NOBbILLE-
Huto MPIM oo 600 cyTok 1 NOATBEPAIIO PEANUCTUYHOCTb E€ BbINOMHEHIAS.

Ha Puc. 3 npegcrasnena ouHamvka pocta MPIM Y3UH s 2006-2007 rogax.
[To coctosHuio Ha 1 HosGps 2007 ropa, HapaboTka coctaBuna 3671 cyTku
no coray 12 500 ckBaxuH, 060pyaoBaHHbIX 3LIH, 4T0 Ha WecTb cyToK nyqiie
nnaHoBbIX nokasatenei. Mo oueHkam cneyvanucTos, B koHue roga MPI gocTur-
HeT 367 cyTok, 4To Ha 30 cyToK Bbillle NepBOHaYanbHOro nporHo3a (338 cyTok).
Becbma Hennoxait pesynbrar!

B nsTuneTHel nepcnekTrBe YucTasi NPYBEEHHas CTOMMOCTb NPOEKTa COCTaBUT
$350 mnH (Puc. 4). 3HauMTEnbHbIA 3KOHOMUYECKU addekt ang Komnanun
ByneT obecneyeH Gnarofaps CHUKEHWIO 3aTpaT Ha 060PY0BaHNE U NOL3EMHbIV
PEMOHT. YBENn4eHre HapaboTky Nofpa3yMeBaeT NproBpeTeHne Gonee HafexHo-
ro o6opynosaHis Y3LIH, B pesynbTaTe Yero B TeYeHWe NaTi NeT ByAeT npoBene-
Ho Ha 6 000 onepauwi MPC meHblwe. OcsoGopvelumecs Gpuragsl MPC MoxHO
BYyOeT MCnonb3oBaTh NPV NPOBEAEHN ApYriX BUAOB PaBoT, CBA3aHHbIX C WHTEH-
cudukaumen Hedtego6blun (Hanpumep, BbIBOA CKBaXWH M3 Ge3nencTsus,
nepeBoy, Ha Apyrve 06bekTsl, ruapopa3pbis nnacta (MPT), o6paboTka npu3atoii-
Hoit 3oHbl (O3], Ha mpyrux ckeaxuHax. Mpu 3TOM AONOMHUTENbHBIA 3thdEKT
ot nepepacnpegenenns Gpurag MPC npn 3KOHOMUYECKOM MOLERMPOBaHMM
He y4nTbIBarcs.

Kpome Toro, BepyTcs pa6oThl N0 CO3AaHMI0 Tak Ha3bIBAEMOr0 «BaHKa TEXHOMO-
ri» — 6a3bl JaHHbIX HOBbIX METOAVK, HAaNPaBNEHHbIX Ha fanbHenwmit poct MPI.
HadaTa peann3auus HoBbIX MNOTHbIX MPOEKTOB, TakiX kak XMU4eckas o06paboT-
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People make the difference betwe ailure=—=—S= . T
ESP MTBF Sector Team MembersI T=

Ycnex IpoeKTa 3aBUCHUT, B IEPBYIO OYEPEAD, OT TeX,
KTO 3aHHMAEeTCs eTo pearr3aliiei.
Aenbl CekropHou I'pynmer o MPIT YOLIH.
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lation work). Additional value generated by doing other work was not
included in the economic madel.

A "Hopper of Ideas" to further enhance run life has also been devel-
oped. New pilot projects, such as continuous chemical treatment sys-
tems that prevent the build-up of downhole scale, implementation of
unified procedural standards and training, will all help increase run life.
Research projects currently under way with local universities are also
expected to help define actual technical limit of equipment.

Consistent with other areas of TNK-BP business, this project also
includes development of long-term contracting with suppliers.
Contracting for ESP power cable is under way and is expected to add
significant value for the Company.

An indirect benefit of improved run life is better HSE performance.
Using fewer rig days to perform pump repairs results in the reduction
of incidents due to less exposure to oil field hazards. The same applies
for accidental oil spills.

Moreover, TNK-BP rejoined the International JIP and ESP-RIFTS.
Training sessions have been conducted across the Company. TNK-BP
has also become an active participant with RIFTS Steering Committees
on a global level.

Company reputation will also benefit as run life improves. Other
Russian oil companies have noted TNK-BP leadership in the RIFTS
Joint Industry Project. As a result, both Rosneft and Statoil have
joined the RIFTS consortium. TNK-BP is now in a position to network
with these companies during upcoming Steering Committee meetings.

TNK-BP specialists are sure that soon TNK-BP will become the leader
in the Russian Federation for improving run life. This distinctive reputa-
tion will provide a competitive advantage as TNK-BP expands its busi-
ness into other areas.
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Ka [ns NPeaoTBPaLLEHUS COMEOTINIOXEHUA Ha paBoymx opraHax Y3LH, paspa6oTka
eaMHOro cHopHuka pernameHToB no pabote ¢ Y3LH v nposepmeHve o6yyatoLmx
nporpaMm fns nepcoHana. Momumo 3Toro, COBMECTHO C POCCUACKUMI Hay4HO-
1CCReoBaTENbCKIMI MHCTUTYTaMU peaninayeTcs poekT No OnpefeneHmnio pecyp-
€a NorpyXHoro 06opyLoBaHNS.

B cooTBeTCTBIM C 0BLLUMMM NPUHLMNAMM BEAEHNS BU3HECA, NPUHATLIMK B KoM-
naHuK, B pamkax npoekTa Takxe NpefycMOTpeHa pa3paboTka A0NrocPOYHbIX KOH-
TPaKTOB Ha NOCTaBKy NOrpy>HOro 06opyfoBaHns. B HacTosLLee Bpems peanuayet-
Csl I0NrOCPOYHbIV KOHTPAKT Ha NMocTaBKy kabenbHor npoaykumu ans Y3LH.

OpHyM 13 KOCBEHHBIX MONOXUTENBHBIX 3ddekTos ot pacta MPIT Y3UH asnset-
cst ynydieHne nokasatenen B oénacti OT, b u 00C. B pesynbtate peanuaauim
MPOEKTa KOMMYECTBO NOf3EMHbIX PEMOHTOB YMEHBLUWTCS, COOTBETCTBEHHO, CHIN3MT-
CS1 11 YMCNO HECYACTHbIX CMy4aeB, CBA3aHHbIX C NPOBEAEHNEM PaboT Ha OMacHbIX
o6bekTax. [lomumo 3Toro, COKPATWTCH KOMMYECTBO 3arpsi3HEHNA OKPYXatoLLen
cpefbl HedhThio, BbI3BaHHbIX NpoBeneHrem onepaui MPC.

Kpowme Toro, KomnaHus BHOBb BCTYNIMa B MEXOTPACNEBOA NPOEKT, CBA3aHHbII
¢ cuctemoir ESP-RIFTS, n nposena cooTBETCTBYIOLIEE 0GY4eHME NepcoHarna.
THK-BP Takxe npvHMMaeT aKTUBHOE y4acTiie B 3acefaHugx YnpaBnstoLiero
komuTeTa cucTembl RIFTS Ha MupoBom ypoBHE.

Poct MPI1 nonoxuTenbHo BAMSET 1 Ha Aenosyto penyTaumio Komnawun. JTngep-
ctBo THK-BP B mexotpacnesom npoekte RIFTS 6bino oTMeueHo 1 gpyrumin poc-
CUACKMU HethTea06bIBAIOLLMMM KOMNaHISIMU, B Pe3yNbTaTe B KOHCOPLIYM KOMMa-
HUiA, vcnonbaytowwx cuctemy RIFTS, Betynunm «PocHedTb» 1 Statoil. 3T komna-
HIW ByayT y4acTBOBATL B BrivKaiLuMx CoBeLLannsx Ynpasnsiowero komuteTa RIFTS
BmecTe ¢ THK-BP.

Cneuvanuctbl THK-BP yBepeHbl, 4To B ckopom BpemeH KomnaHus 3aiMeT MecTo
BenyLUei HedpTeao6bIBaloLLen komnaHi B Paccuiickoit Mepepauiim no YBENUHEHNo
HapaBoTki Y3L|H Ha oTkas. Takasi penyTauys No3BONMT co3aaTh KomnaHim KOHKY-
PEHTHOE MPENMYLLECTBO MPYU PacLUMPeHIM Cepbl CBOEN AESTENBHOCTY.
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Npo6nembi paborbl YILH na mecropoxaennsx

Onbra Ipuropbesa
Dlga Grigorieva

Komnanuu obcyxpanu B Hmxuesaproecke
Problems of Operating ESP Systems at the Company's
Fields Discussed in Nizhnevartousk

Ilepeg cneyuarucmamu THK-BP B o6Aacmu CKBAKUHHOI'O 000PYgOBAHUA NOCMABAEHA HENPOCMAas
3agaua — B meyeHue namu OAwKaiwux Aem yBeAunums Hapabomky YOL[H na omxka3s go 600 cymokx.
Kakux pe3dyAbmamoB ygarock gocmuub B 2007 rogy u umo euje moAbKO Npegcmoum CgeAamb,
obcyxxgarock Ha npowegueM B HuxHeBapmoBcke copeujanuu CeKmopHOU Irpynnbl NO NOBbLWEHUIO
Hapabomku YOIL[H na omkas, uHujuamopom U CNOHCOPOM KOMOPOU BblcmynuA McnoAHUmMeAbHbIU
Buue-npe3ugenm bH «Pa3Begka u Aobriua» Cepretl bpesuukull.

TNK-BP specialists face a complicated task in the area of downhole equipment: increasing ESP run life
to 600 days within five years. What results were accomplished in 2007 and what remains to be done
was discussed at a meeting of the ESP MTBF Sector Team held in Nizhnevartovsk. Sergey Brezitsky,
Executive Vice President, Upstream, was initiator and sponsor of the team.

fied strategy to improve equipment run life, agreeing goals for

2008, and exchanging experience between specialists from vari-
ous TNK-BP subdivisions. That is why representatives of all TNK-BP
production enterprises gathered in Nizhnevartovsk, including repre-
sentatives from Nizhnevartovsk, Nyagan, Orenburg, Tyumen, and
Novosibirsk. The format of the meeting made it possible for all partic-
ipants to not only present results, but communicate with Stream man-
agement and hear colleagues' opinions.

The meeting opened with a report by Sergey Svidersky, head of
the Technology ESP Team, who summarized the current state of
the project to improve ESP run life and identified the conditions and
ways of accomplishing long-term and short-term tasks that the
group has set for itself.

According to information presented by Svidersky, the target run
life threshold values set for the end of the year were achieved this
summer. Thus, the current average pump operation time at
Company fields is more than 360 days. Of course, each TNK-BP
Production Unit has its problems and factors complicating equip-
ment operation even if the enterprises in question are not very dis-
tant geographically. Thus, for example, Varyoganneftegaz fields are
characterized by a strong gas factor and high formation tempera-
tures, while JV Vanyoganneft specialists constantly encounter prob-
lems involving suspended solids production and corrosion.
Problematic formations (PK-1,2) at which run life amounts to
a mere 100 days have been identified at Samotlor as well.

Svidersky identified two main directions of work in such areas.
The first involves changing well structure and well penetration. One of
the possibilities is hydraulic fracturing during penetration in order to
activate flows and prevent depressions in narrow areas and suspended
solids production. Sandtrap technology involving fastening by means of
resins is also being considered. Svidersky noted that a technical meet-
ing with Halliburton had already been held, and several pilot develop-
ments had been planned. Specialists are also considering the possibili-
ties of employing additional equipment: filters and separators for sus-
pended solids.

Sergey Svidersky named assessing and predicting the reliability of
equipment operating in various well conditions as the second direction
of the team work. In this area Technology specialists are working
together with LLC Imashresurs and Russian manufacturers of ESP sys-
tems to test the materials and structure of both new units and those
already in operation at the fields.

The key points of the meeting were discussing execution of the uni-
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HUI0 peanu3auun eguHoi cTpaTerim B 06nacTit yBENMYEHUS HapaboTku

060pynoBaHNg Ha 0Tka3 W cornacoBaHuio Lenein Ha 2008 rop, a Takxe
06MEHY OMbITOM MEX[y CheusanicTamu pasnuyHblx nogpasgeneqnin THK-BP.
ImeHHo noatomy B HWXHEBapTOBCK Mpuexani NpeacTaBUTeN BCEX PETVOHOB
no6biun THK-BP: HwuxHesapToscka, HaraHu, Oped6ypra, Tioomenu u Hosoc-
néupcka. MopmaT BCTPeYyN NO3BONWI BCEM Y4acTHUKAM HE TOMbKO pacckasaTb
0 pe3ynbTaTax CBOWX NPEANpUSTIAA, HO 1 NO0BLLATLCS C PykoBOACTBOM bu3Hec-
HanpaBneHMs 1 YCrbIWaTb MHEHS KOMer.

CosellaHne 6bino oTkpbITo AoknagoM Cepres CBupepckoro, pykoBOAWTENS
rpynnbl no Y3UH BH «TexHonorun», KoTopbIi 0606LLMN TEKYLLEE COCTOSHUE Mpo-
eKTa no yBenuyeHnto HapaboTkn Y3LIH Ha oTka3, HameTun ycrnoBus 1 nyTi peLue-
HUS MOCTABNEHHbIX TPYNNOA [LONTOCPOYHbLIX M KPATKOCPOUHbIX 3afay.

CornacHo mHcopmaumy, npeacTaBnenHoi Ceupgepckim, NeTom aToro roga Gbim
AOCTUrHYTHI NOPOrOBbIE 3HAYEHIS HAPABOTKM Ha 0TKa3, KOTOpbIE CTABUMNCH LIEMbIO
K KoHUy ropa. B cpepgHem HapaboTka Ha 0Tka3 Ha MECTOpOXAeHWsx Komnawum
ceroaHs npesbiwaet 360 cytok. Pasymeetcs, B kaxnaoi 1pon3BoacTBEHHON eanHiA-
Lie THK-BP cywiectsytoT cBou npo6nembl 11 (hakTopbl, 0CNOXHAOLWMe paboTy o6opy-
[I0BaHUS, [axe ecr 3TV NPeanpusTUS reorpacdiecki PacnonoXeHsl Hepaneko
apyr ot gpyra. Tak, Hanpumep, mectopoxaeris OAO «BapberanHediTeras» xapakTe-
pU3YIOTCS HaNM4KeM BbICOKOrO ra30Boro (hakTopa 11 3Ha4MTENbHbIMI TEMNepaTypa-
mi nnacta, cneupanuctsl 000 ClM «BaHberaHHedTb» NOCTOSHHO CTankuBatoTcs
C NpoGremamit BbIHOCA MexaHi1Ye-
CKuX npumecel 1 koppoaun. Mpo-
6nemHble nnactel (MK-1,2), Hapa-
60Tka N0 KOTOpbIM COCTaBMsSET
scero okono 100 cyTok, 0603Have-
Hbl 1 Ha CamoTnope.

Ceupepckuin  Bbldenun  [ga
OCHOBHbIX HanpaBfieHns pa6oThbl
Ha Takux y4acTkax. [lepsoe —
N3MEHEHIE KOHCTPYKLMAM CKBaXM-
Hbl 1 BCKpbITMS. OHAM 13 Bapw-
@HTOB SIBNAETCS BO3MOXHOE Mpo-
BepeHve Pl npu BeKpbITAM nna-

B pamMKax NpoLUeALIero COBeLLaHNs 0c060e BHUMaHIE YAenanock 06cyxae-

The meeting opened with P
a report by Sergey
Svidersky.

CoBelllaHue OTKPHIAOCH
Aokrapom Ceprest
CBUAEPCKOTO.
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TNK-BP cooperates with Imashresurs in determining types of wear and
selecting the optimal pump structure that will make it possible to work in
specific well conditions. As per contract, Imashresurs studies all existing
working parts of a pump and manufacturers' materials as well as testing
producers' new equipment. The company signed a protocol on cooperation
with all manufacturers according to which they provided samples of their
products for study.

Until recently, each producer conducted studies of its own equipment
separately. There was no unified method that would make it possible to
compare the operation of various pumps in identical conditions and envi-
ronments similar to real well conditions (water with specific pH charac-
teristics and with suspended solid quartz sand, aluminum oxide, and
proppant). According to TNK-BP specialists, in the future the joint proj-
ect with Imashresurs will make it possible to assess and compare all
equipment supplied by all manufacturers. The project is concerned with
more than just new equipment. The studies also involve analysis of failed
equipment sent to repair shops. Studying worn units following a unified
method can help to objectively evaluate the repair quality of ESP units.

In order to make the processing of statistical data on equipment
operation and the Imashresurs study results simple and convenient,
the Technology ESP Team proposed creating a specialized program (per
a contract with StatSoft). It will make it possible to not simply track,
but to evaluate the reliability of each pump unit on the basis of statis-
tical analysis. In future it will help to model equally reliable units for
specific well conditions.

Speaking of the causes for ESP system failures, Sergey Svidersky
noted that the greater part of them occur because of wear and clog-
ging of moving parts in pumps (Fig. 1). The main type of well complica-
tions is suspended solids (33 percent).

In order to calculate the so-called aggression coefficient — a variable
accepted abroad (analogous to the Russian suspended solids content) —
TNK-BP specialists together with the NizhnevartovskNIPIneft institute
studied the fractional and granulometric composition of over 100 sam-
ples of suspended solids taken from wells at Samotlor field.

Besides suspended solids, substantial factors that impact equipment
operation are salt deposition and equipment corrosion. The Company's
so-called salt well stock amounts to about 3,000 wells, while its corro-
sive well stock numbers around 1,000 wells. The report by Taras
Makogon, Chemicals Management Sector Team representative, was
dedicated to several aspects of this problem. He noted that the work to
fight salt deposits must begin with changing the approach to the prob-
lem, i.e. by following the principle of selecting technology not by the low-

Fig. 1 ESP Failure Distribution by Major Exposure

Factors and Failure Reasons
Puc. 1 Pacnpepenenne otkazos Y3IUH no ocHoBHbIM
BHAAM BAMAIOWMK )aKTOPOB W NPUYUMH

cTa Ang Toro, 4T06bl aKT/BI3MPOBATL NOTOKM W HE A0NYCTUTb AENPECCIN Ha Y3KIX
yyacTkax 1 BblHOCA Mexnpumecer. PaccmaTpueaeTcs Takke W WUCnonb30BaHue
TexHonorun Sandtrap — 3akpennexns ¢ nomolbto cmon. CBuaepckuii oTMETIR,
4TO yXe 6biN0 MPOBEAEHO TEXHWYECKOE COBeljaHue ¢ Komnawein Halliburton,
11 3aNnaHNPOBaHO HECKONbKO NWMOTHbIX 06paBoTok. CreunanucTbl Takxe aHann-
3VPYIOT BapWaHTbl C MCMONb30BaHNEM AONONHUTENBHOO 060PYA0BaHUS — (iAnb-
TPOB 11 CENApaTopoB MeXNpUMECEN.

Bropbiv HanpaBnexvem pestensHocT Cepreit CBUEpCKMA Ha3Banm OLEHKY
11 NPOrHO3VPOBaHIIE HAAEXHOCTY 0GOPYAOBaHIAS, PaBOTAIOLLEr0 B Pa3MiyHbIX CKBa-
XUHHBIX ycrioBusix. B atoit o6nacTv cneuvannctsl BH  «TexHomorm»  akTBHO
cotpygHuyatot ¢ 000 «/malupecypc» 1 poccUckMU 3aBOfaMI-W3roTOBUTENSMM
Y3UH 1 npoBopsT ucnbiTaHus MaTepranos 1 KoHeTpykumid YALH — kak HoBbIX, Tak
11 HaXOOALMXCS B KCNyaTaulv Ha MECTOPOXAEHUSIX.

THK-BP pa6otaeT ¢ 000 «/matupecypc» B 06nacTyt onpefeneHiis BIWA0B N3HO-
ca 11 nog6opa ONTUMAanbHOM KOHCTPYKUMW Hacoca, KOTopas Mo3BOfMT paboTaTh
B KOHKPETHbIX CKBaXMHHbIX ycnosusix. CornacHo porosopa, 000 «/mawpecype»
MpOBOANT WCCNEA0BaHMS BCEX PaBoYMX OpraHOB HACOCA M CYLLECTBYIOWMX MaTe-
pUanoB 3aBOfOB-M3rOTOBMTENEA, @ TAKXKE WCMbITAHUS HOBOTO 0BOPYAOBaHMS.
KomnaHus nognucana npoTokon 0 COTPYAHWUYECTBE CO BCEMI MPOM3BOAMTENSMA,
COrMacHo KOTOPOro OHW MPedocTaBunN s 1CCNenoBaHns 06pasubl BCel CBOEN
npoayKLmm.

[o HepaBHero BpemeHy 3aBOAbl CAMOCTOSTENbHO MPOBOAMMM WCCIEA0BaHMS
CBOEro 06opynoBaHus. EavHon MeTommki, KoTopast Mo3sonisna Gbl CPaBHMBATH
paboTy pasnyHbIX HACOCOB B OfMHAKOBLIX YCMOBUSX W CPefaXx, NpUGIMKEHHbIX
K CKBaXWHHbIM (BOfa € OnpeaeneHHoin pH-xapakTepucTukor ¢ [oBaBeHEM Mex-
MpUMECEi: CMECH KBapLEBOro Necka, OKCUa anioMUHIG 11 NPONnaHTa), He Cylle-
ctBoBano. Mo mHenuio cneuranuctos THK-BP, B nepcnexTiiBe COBMECTHbIN Npo-
ekt ¢ 000 «/mawpecypc» AacT BO3MOXHOCTb OLEHIBATbH 11 CPaBHMBATL BCE 060-
PY[OBaHNe, MOCTaBNSEMOE Pa3nM4HbIMKA 33BOAAMM-U3roTOBUTENSMI. PaBoThl,
MpoBOAMMbIE B pamKaX MPOEKTa, KacatoTcst He TOMbKO M3Y4eHUs Ka4YecTBa HOBOW
MPOAYKUMM, HO 11 BKMIOYAKOT aHanM3 0TKasaBLUEero 060pyA0BaHus, NOCTyNaloLlero
Ha peMOHTHble 6a3bl. [13y4as M3HOLEHHbIE y3Mbl N0 EANHON METOAMKE, MOXHO
[aBaTb 0GLEKTVIBHYIO OLIEHKY ka4ecTBa pemoHTa Y3LH.

[ns npocToThbl 1 yno6CTBa aHann3a CTaTUCTMYECKUX aHHbIX N0 paboTe o6opy-
noBaHus 1 peaynbTaToB uccnenosanuii 000 «/mawpecype», rpynna no Y3LUH
BH «TexHonorm» npeanoxwna co3faTb CMEUManM3vpoBaHHYD MporpamMmy
(B pamkax fjoroBopa ¢ komnanuein StatSoft). OHa No3BONNT He TOMBKO OTCNEXK-
BaTb, HO 11 OLEHBATb HAAEXHOCTb KAXAOr0 y3na Hacoca Ha OCHOBE CTaTUCTUYe-
CKOro aHanu3a. B panbHelwem 3To No3BOMUT MOAENMPOBaTb PaBHOHAAEXHbIE
YCTaHOBKM [11151 ONPEEneHHbIX CKBAXWHHBIX YCIOBUIA.

l'oBops 0 npuymHax otka3oB YALH, Cepren CBupepckuii 0TMETIN, OCHOBHaS UX
[0NS MPOMCXOANT N0 MPUYMHE W3HOCA W 3aCOPEHWs PaBouMx OpraHoB HacoCoB
(Puc. 1). Takim 06pa3om, OCHOBHbIM BULOM CKBaXMHHbIX OCTIOXHEHW SBNSKOTCS
mexaHndeckue npuvecn (33%).

[ns pacyeTa Tak Ha3bIBAEMOT0 «/HAEKCA arpeccMBHOCTM» — NnapaMeTpa, npu-
HSTOr0 3a pyG6eXxoM 1 SBMSIOLIEr0Cs aHanoroM poCCUACKOro NokasaTens «Copep-
xaHve KBY» (konnyecTsBo B3BeLLeHHbIX YacTil) — cneuuaniucTtel THK-BP coBme-

9%

SOURCE: TNK-BP / VCTOYHWK: THK-BP

O Improper tubing repair
HekavecTtBeHHbIN peMOoHT HKT

B Improper operation practices of ESP service center
HapywweHnus TexHonorun CepsucHon 6a3bl MY

O Improper workover operation practices
HapywieHus TexHonorum onepauui TKPC

O Improper production operation practices
HapyLwenus npasun akcnnyataumm HIAN

B Exposure to severe applications
BnvsiHne ocnoxHsoLWwmx hakTopos

O Defective equipment
HecdekT obopynosaHus

B Not determined, other
He onpepeneHa, npoyee
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Standard operation for a submersible motor diagnostics.
LLC Oilpump-Service repair base (former NPBRNEO)
that services ESP units for TNK-BP.

CraHpapTHas onepanus puarnoctuku [19A YOLIH.
PemonTHas 6aza OO0 «OHATIaMII-CEePBUCH
(6b1BUI. HITBPH3O), o6caykuBatoas YOLIH THK-BP. A

est price, but by the greatest value for the Company. In particular, this
involves spreading the method of permanent well processing with chem-
icals using chemical injection units.

The ESP-RIFTS/GAMS System at TNK-BP

In order to resolve TNK-BP's strategic task of raising run life to
600 days, quality analytic data analysis on equipment failures in TNK-BP
is required. For this, Company specialists use the ESP-RIFTS system,
which makes it possible to identify and solve problems that occur when
operating ESP systems, determine the degree of reliability of equip-
ment, and better understand factors that impact its operation.

Sergey Gorlanov, a manager in the TNK-BP Wells Technology Dept.
and head of the ESP-RIFTS project, noted that upon conclusion of
2006-2007, the Company has become the leader in terms of quanti-
ty of data provided: 34,000 events (63 percent of the total data vol-
ume in the ESP-RIFTS world-wide system). It should furthermore be
noted that the completeness and accuracy of data for Company sites
is 97.9 percent, while the average for all other companies that partic-
ipate in the project barely exceeds 80 percent. At the meeting in
Nizhnevartovsk, Gorlanov presented a review of the main results of
analysis of data on ESP failures, which elicited the greatest resonance
among those present. Participants constantly referred to information
presented by Gorlanov during the meeting.

The results of the analysis show that at TNK-BP the proportion of
ESP failures that take place at the pump unit amount to approximately
60 percent, which is twice the value of analogous average in foreign

Hogamap @ Dxmatgs - Hasligs Nelf

CTHO ¢ uHcTUTyTOM «HimxHesapToBckHMHedTs» npoBen nccnenosaHns dpak-
LIMOHHOrO 1 rpaHyromeTpuyeckoro cocTasa Gonee 100 06pa3LoB MexaHN4eckux
MpUMECEN, B3ATbIX 3 CKBaXIH CamoTNOpCKOro MECTOPOXAEHIS.

MoMUMO MEXaHMHYECKIX MPIMECEN, CYLLECTBEHHBIMU (aKTopaMK, BAMSIOLAMIA
Ha paboty Y3LIH, aBnsioTca BbinaaeHne conei 11 koppoaus 060pyaoBaHis. Tak Ha-
3blBaEMbI «conesoi» oHn Komnanuu HacuutbiBaeT okono 3 000 ckBaxuH,
«koppo3uoHHbIi» — 1 000 ckBaxuH. HekoTopbIM acnekTam peLueHus aToi npo-
6nembl Gbirl noceslleH foknap Tapaca MakoroHa — npeactasutens CekTopHom
rpynnbl N0 ynpaBneHuio xuvpeareHtamu. OH 0TMETWR, 4TO 6OpbBY C CONEoTo-
XEHUSIMI Ha[0 HauHaTb C M3MEHEHUS OTHOLIEHMS K 3TOMY BOMpOCY: B paGoTe
HE06X0aMMO PYKOBOLCTBOBATLCSb MPUHLMMIOM BbiGOpa TEXHOMOTMIA He Mo Hau-
MEHbLUEV CTOMMOCTI, @ Mo HanGonbluei nonb3e ans KomnaHun. B yacTHocTy,
3T0 OTHOCUTCS K PAcpOCTPaHEHNI0 METOAA MOCTOSHHOV 06PaGOTKM CKBAXWH pea-
rEHTaMK Mpy NOMOLLM YCTAHOBOK 103upoBaHug xumpearenTos (YX).

Cucrema ESP-RIFTS/GAMS e THK-BP

[ns pewenuns ctpaternyeckoit 3anaqn THK-BP no yBennyeHnio MexXpemoHTHo-
ro nepuopa Y3LH no 600 cytok TpebyeTcs ka4yecTBEHHas aHanuT4Yeckas o6pa-
60TKa [aHHbIX N0 OTKa3am 06opyaoBaHus. [ns aToro cneumanictsl KomnaHim
ncnonbayioT cuctemy ESP-RIFTS, kotopast no3BonseT BbISBASTL U PewwaTb npo-
6rembl, BO3HMKatoWme npu akcnnyataumn YALH, onpepensTs cTeneHb HapexHo-
CTIN 060PYA0BaHMSA, NyYLLE NOHUMATL (aKTopbI, BNMSIOLLME HA €ro paBoTy.

Ceprein ['opnaHos, mMeHemkep [lenaptameHTa TEXHONOMAN CKBAXMHHBIX paGoT
BH «TexHonorum», pykosomutens npoekta ESP-RIFTS, otmeTtun, 4to no wntoram
aByx nocnegHux net THK-BP okasanack nupepom no Konn4ecTsy npenocTaBneH-
HbIX AaHHbIX - 34 Tbic. cobbiTiit (B3% 0T o6Liero o6bema JaHHbIX B CUCTEME
ESP-RIFTS). Mpn aTom HEo6X0AMMO OTMETWTh, YTO NOFHOTA 11 KOPPEKTHOCTb [1aH-
HbIX Mo o6bekTam Komnanuy coctasnsioT 97,9%, B To BpeMs Kak CpeHui noka-
3aTeflb N0 OCTanbHbLIM KOMMaHVSM, Y4acTBYIOLWM B MPOEKTE, efBa NpeBblaeT
80%. Ha BcTpeye B HiskHeBapToBCKE [0pnaHoB MpeacTaBu 0630p OCHOBHbIX
pe3ynbTaToB aHanu3a faHHbIX no oTkazam Y3LIH, koTopblit, noxanyi, Bbi3Ban
HamBONbLUMIA Pe3oHaHC cpean npucyTcTByloWMX. K uHdopMaumn, npencTaBneH-
Hoi 'opnaHoBbIM, Y4aCTHUKM HEOHOKPATHO 0BPaLLaniCh B XOfe 3acefaHus.
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companies (which have a significantly higher run life). That is why,
improving reliability and reducing failures for this component is current-
ly a high-priority task. Other causes for ESP failures at TNK-BP include
cable damage (21 percent), submersible electric motor malfunctioning
(12 percent), and tubing failures (8 percent).

Analysis of the time aspect shows that at TNK-BP, 40 percent of ESP
failures occur during the first 100 days of operation, and over 60 percent
of ESP systems fail during the first 200 days of operation. This points to
the possibility of improving the situation by carrecting early failures and
reducing the number of frequently repaired wells.

TNG's Success: 551 days!

A vital part of the two-day meeting was review of results accomplished
by the Company's production enterprises during the first nine months of
this year.

It is impossible to ignore Tyumenneftegaz's success, where the aver-
age run life of ESP systems is 551 days, the best in the Company. Yury
Kobka, TNG Chief Specialist on Artificial Lift Production, noted that it
was possible to achieve such results through successful salt deposits
(scale) control, implementing heat-resistant cable and purchasing
imported equipment. 100 percent of TNG's salt-depositing wells are
covered by chemical processing conducted twice per month. During
2007 studies of practically all Russian inhibitors were conducted joint-
ly with the NizhnevartovskNIPIneft institute specialists. As a result,
Aquatech and Fox 511 inhibitors were identified as the most effective
inhibitars for fighting salt deposits in the conditions of TNG's fields and
the optimal inhibitors in terms of the price-quality balance.

Sergey Brezitsky did not hesitate to comment on TNG's accomplish-
ments. EVP Upstream reminded those present that an active drilling
program is underway in the Tyumen region, and the well stock is grow-
ing. It is planned to commission another 75 wells next year alone.
Therefore, it is worthwhile to begin planning repair of expended ESP
systems and review the possibility of constructing a mini-repair base or
a production room for ESP unit repairs.

It should be noted that each presentation by the PU representatives
was followed by a lively discussion and received comments by Company
management. New methods and technologies, existing problems, and
means of solving them were discussed.

At the end of the meeting, Company management representative
Sergey Brezitsky summarized, «There is a great potential for improving
the run life of ESP systems by reducing the harmful impact of severe
applications, using more reliable equipment, and raising the quality and
degree of compliance with operation practices. We have some hard work
ahead, but its results will produce great value for the Company." I

b/

PeaynbTaThl aHann3a nokasbigatoT, 4to B THK-BP nons otkasos Y3LIH, npovncxo-
pawwx no yany «Hacoc» (3LUH), cocTanset nopsnka 60%, 4To B [Ba pa3a npesbl-
LUAET @Hanari4Hble CPEAHIE NOKa3aTenk B 3apy6eXHbIX KOMNaHNsX (Mpu ux 3Haumn-
TensHo 6oree BbICOKO HapaboTke Ha 0TKa3). B cBA3u ¢ 3T, NOBbILIEHNE HadeX-
HOCTI 11 CHUXKEHWE KOMMYEcTBa OTKA30B MO AGHHOMY KOMMOHEHTY B HACTOSILLEE
BPEMS IBNSIETCS NEPBOCTENEHHO 3afaqen. Cpemn [pyrux NpUYMH 0TKa30B Morpyx-
Horo o6opynoBaHus B KomnaHui HeoBXxomumo OTMETUTL NOBPEXAeHWE Kabens
(21%), HencnpasHocTb M3 (12%) v HerepmeTuyuHocTs HKT (8%).

Ananu3 BpemeHHoro acnekta noka3sisaeT: B THK-BP 6onee 40% otka3os Y3LH
nponcxogut B nepable 100 cytok pa6otel, fo 200 cyTok paboTkl 0Tka3biBaeT Gornee
60% Y3LH. 310 yka3blBaeT Ha NOTEHLWanbHbIE BO3MOXHOCTY ON1S YryYLLIEHNS
CUTYaUWM NYTEM YCTPAHEHUS PaHHUX OTKA30B 1 CHIKEHWS KOMMYECTBA CKBaXWH
4yacTo pemoHTMpyemMoro oHpa (HPM).

Ycnex OAO «Tiomennedireras»: 551 cyrin!

HemanoBaxHoi 4acTbto [BYXAHEBHOTO COBELLaHIsS CcTan 0630p pesynbTaTos,
LOCTUMHYTLIX Ao6GbiBaloWmMMI npeanpuatismin KomnaHum 3a nepsble 9 Mecsiles
3T0r0 rofa.

Henb3s He otmeTuTb yenex OAQ «TiomeHHediTeras», rae cpeaHss Hapa6oTka
Y3UH Ha otka3 coctaBnseT 957 cyTku, 4T0 SBNAETCS HAUMyYLIM NOKasaTenem
no KomnaHuu. masHbii cneuvanuet no pabote ¢ mexdoHgom OAQ «Tiomen-
Hedteras» Opuit KoGka oTMETWN, 4TO Takux pesynbTaToB yOanocb AOCTMYb
Gnarofaps ycnewHomn 6opb6e ¢ CONEOTNOXEHNAMU, a Takxe 38 CHET BHEAPEHWS
TEpPMOCTOKOro kabens 1 3akynku MIMNOpTHOro 06opynoBanus. MoHA coneoTna-
ratowmx ckeaxud OAQ «TiomeHHediTeras» Ha 100% oxsadeH o6pabBoTkoil pea-
reHTamu, KoTopas NpoBoauTCs ABaxabl B Mecsil. COBMECTHO €O crneuuanucTa-
M uHeTuTyTa «HuxHesapTosckHUMAHedTe» B 2007 rogy 6binu NpoBefeHbl
VccnefoBaHns NpakTYECcK BCEX POCCUNCKMX MHMMBUTOPOB. B peaynbTate 6binn
BbIfIBNIEHbI HAMbonee a(eKTUBHbIE UHMMBUTOPLI ANg 60pbbbl C CONEOOTIIOXE-
Huamu B ycnoBusx mectopoxaeruit OAO «TiomeHHedhTeras», KoTopble K TOMy
XXE XapaKTepu3yloTcs ONTUManbHbIM COOTHOLIEHMEM LiEHbI 11 Ka4ecTBa — UMK
okasanuch Aquatech n Fox 511.

Kommentapuir Ceprest Bpeauukoro no nosogy goctkennit OAQ «TiomeHHedTe-
ra3» He 3acTaBun cebs xpatb. Pykosogutens bH «Pa3sepnka v [Jo6bl4a» Hanom-
HUN NPUCYTCTBYIOWMM, 4TO B TIOMEHCKOM PErvoHe BEETCS aKTUBHOE GypeHne
1 pacTeT poHa ckBaxwH. Tonbko B 2008 rogy nnaHmpyeTcs BBECTW B 3KCnnyaTa-
U0 [OMOMHUTENBHO 79 CKBAXWH, MO3TOMY YXe CErogHs CrepyeT 3amymaTbCs
0 TOM, Kak 6yfeT npoucxoanTs pemoHT otpaGoTasiumx Y3LH, n paccmoTpeTh Bo3-
MOXHOCTb CTPOUTENbCTBA MIUHIU-6a3bl WM NPOU3BOACTBEHHOMO NOMELLEHUS st
PEMOHTA YCTaHOBOK.

HyXHO OTMETWTb, YTO BLICTYMNEHWE MPEACTABUTENEN KaX[oro npeanpusTus
Mepexoanno B OXVBMNEHHYID AMCKYCCUMIO U HE 0CTaBanoch 6e3 KOMMEHTapueB
pykosogcTea Komnanuu. O6cyxpanick HoBble METOfbl W TEXHOMOMUM, Cylie-
CTBYIOLLME MPOGNEMbI 1 MYTI UX PELLEHNS.

B koHue BcTpeun Cepreit bpeanukuii nopbIToxmn:
«CywlecTByioT GOMblUME NOTEHUMANbHBIE BO3MOXHO-
CTU MoBbIlWEHNS Hapa6oTkin Y3LH Ha oTka3 3a cuet
CHVXKEHWSI BPEAHOTO BNVSIHUS OCAOXHSOWMX (haKTo-
poB, NMPUMEHEHMS 60nee HaZeXHOro 060pyLoBaHNA
1 NOBbILIEHNS Ka4YecTBa COGMIOAEHUS TEXHOMOr
pa6ot. [lpemcTouT npogenatb HenpocTyl pa6ory,
07HaKo e pe3ynbTaTbl MPUHECYT 3HAYUTENbHYIO
nonb3y Komnaum».

4 Dan Borling, ESP MTBF Sector Team
Leader, (left) and Sergey Brezitsky,
Executive Vice President, Upstream
commented on each presentation
by PU representatives.

AsH BopaunHr, pykoBopuTeab CeKTOPHOM
rpynnst 1o MPIT YOLIH, (caeBa)

u VCHIOAHUTEABHBIN BHUIE-IIPE3UACHT

BH «Pa3Beaka u Aobrrua» Cepreit
Bpe3unkuii KOMMEHTUPOBAAU BBICTYIIACHUE
NIpeACTaBUATEAEH KaKAOTO AOOBIBAIOIIETO
TIPEATIPUSATUSL.
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BentunbHoidi npuson ansa YIUH

NO3BOJIMT COKPaTUTb 3aTPaThl JIEKTPOIHEPrum
Permanent Magnet Motors for ESP Systems

to Reduce Power Consumption

B nacmosauwee Bpems B KauecmBe NPUBOgA yCIMAHOBOK 3AeKmpoueHmpobexHblx HacocoB (YOLIH)

B OCHOBHOM UCNOAB3YIOMCS ACUHXPOHHblE NOIPYKHble 2AekmpogBurameau (I19A).

Bmecme ¢ mem, BO3MOKHOCMU gaAbHeUWero yAyduuleHua ux nokazameael npakmuiecku UcCuepnaHtkl,
a HeobxoguMocmb CHUXKEHUS IAeKmponompebAeHUA cmaBum nepeg cneyuaiucmamu 3agady
yBeAuuums KIIA snHeproeMkux mexHoAOru4ecKux NPOueccoB, K UUCAY KOMOPhIX OMHOCUMCS U goobrlua
Hegpmu ¢ nomowbio YILIH. 1o cpaBHeHUlO ¢ acuHxpoHubimu 19/ 6oaee BbICOKUMU NOKA3ameAsimMu
a¢ppexmuBrHOCMU 00AQgAOM BeHMUAbHblE SAEKMPOgBUTrameAl, KOmophble Y)Ke 3aHAAU Augupyroujee

NoAOKeHUe B UeAOM psige obracmell.

Asynchronous submersible electric motors are currently used most commonly to drive electrical
submersible pumps. At the same time, the possibility of improving their performance has been
practically exhausted, and the need to reduce power consumption presents specialists with the task of
increasing the efficiency of energy-intensive technological processes including ESP oil production.
Permanent magnet motors, which already occupy a leading position in a number of fields, have better
performance characteristics than asynchronous electric motors.

Urops Azanos (IVAzanov@tnk-bp.com),
nHxenep-texonor, MO VIHI-3,

0AO «THK-HmxHesapToBck»

Igor Azanov (/VAzanov@tnk-bp.com),
Process Engineer, MDG OGPU-3,
TNK-Nizhnevartovsk

f

used in the oil industry until recently, but they are currently
achieving wider application at the fields of various oil-producing
companies.

Many oil industry equipment producers have developments in this field,
e.g. RITEK, KB Neftemash, and others. This also includes LLC Borets,
which supplies VEDBT 117 mm submersible permanent magnet maotors
for TNK-Nizhnevartovsk and SNGDU-2.

ESP system drives based on permanent magnet motors were not

Permanent Magnet Motor Performance Characteristics

Compared to traditional asynchronous electric motors, permanent
magnet motors have a number of characteristics that make their appli-
cation economically attractive. Furthermore, introduction of permanent
magnet motors will raise ESP run life and improve health and safety
indicators.

It is necessary to regulate and adjust pump-operation parameters
during well startup, rate stabilization, and operation. Using a perma-
nent magnet motor as a drive for an ESP system makes it possible to
change the pump speed in an expanded range, and thereby react to
changes in well flow rate and dynamic level as promptly as possible,
without stopping production and performing tripping operations.
In such situations, wells equipped with ESPs with conventional AC
motors require choking or change of pump running depth, which leads
to equipment wear, excessive power consumption, and increased acci-
dent probability. The fundamental difference between permanent mag-
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0 HepaeHero BpemeHn npueofbl YALIH Ha 0CHOBE BEHTWMbHbIX ABUraTENEN

HE 1CMONb30BanUCh B HETHAHOA NMPOMBILLNEHHOCTY, OOHAKO CErOfHS OHU

HaxogsT BCe 60Mee LWMPOKOE NPUMEHEHNE Ha MECTOPOXAEHNSX PasnnyHbIX
e(hTEN06bLIBAIOLLMX KOMMEHWIA.

MHorue npon3BoaUTeny 060py0BaHUS ANs HehTEra3oBol 0TPACHM IMEKOT CBOW
pa3paBoTky B AaHHoi o6nacTu, Hanpumep, OAO «PUT3K», 3A0 «Kb «Hedtematu»
1 apyrue. K ux wicny otHocutes 1 000 «bopew, noctasnsiowee ang OAQ «THK-
HuxnesapToBck» 1 CHITIY-2 norpyHble BEHTUMbHbIE ANeKTPOBUraTeN Cepun
B3[BT B ra6apute 117 mm.

mleK“HOHﬂﬂbele BO3MOXHOCTH BEHTHJIbHOTO JJIEKTPOABUraTens

Mo cpaBHEHWIO C TPaAVULMOHHBIMI aCUHXPOHHBIMI T[] BEHTUMbHBIE ABMraTENN
06/1afaloT LIeNbIM PSAOM XapakTepuCTUK, AENatoLLX UX NPYMEHEHIE NpUBMEKaTENb-
HbIM C 3KOHOMUHECKOV TOHKY 3peHis. Kpome Toro, BHEAPEHWE BEHTUbHbIX SMEKTPO-
[BVraTeneit no3BoNnT YBENMYMTL PECYPC YCTAHOBOK 3MEKTPOLIEHTPOGEXKHBIX HACOCOB
11 YNyHLLIAT NOKa3aTen B 0611acTy 0XpaHbl TPYAA W NPOMbILLIEHHOA 6E30NacHOCTH.

Mpn 3anycke, BbIBOOE Ha PEXMM 11 3KCMAyaTaUWM CKBaXWHbI CYLIECTBYET
HEoBX0aMMOCTb PErynnpoBaHIg 1 KOPPEKTMPOBKM NapaMeTpoB paboTbl Hacoca.
Vcnonb3oBaHie BEeHTUNMBHOMO anekTpoapuratens B kadectse npusoga Y3LH
MO3BOMSET U3MEHSTHL YACTOTY BPALLEHst Bana B paclUMPEHHOM 1ana3oHe, a 3Ha-
YMT MaKcUMarbHO OMepaTVBHO PEearypoBaTb Ha W3MEHEHWE AE6UTa CKBaXWHbI
11 IMHAMIYECKOr0 YPOBHS 683 MPON3BOACTBEHHbLIX OCTAHOBOK 11 MPOBEMAEHNS Chy-
CKO-NOAbeMHbIX onepauni. [Mpu ucnonb3oBaH Y3LH, o6opynoBaHHbIX acuH-
XpoHHbIMM TT3[, [Ns pelwenns [aHHoA Npo6nembl NPUBEraloT K LUTYLMPOBaHII
CKBAXWH MMM K N3MEHEHWIO rNy61HbI NOBECKM HAacoca, YT MPUBOAWT K U3HOCY
060pya0BaHIS, MOBLILIEHHOMY PACXOLOBAHWIQ 3MEKTPOSHEPrM U YBENNYEHMI
BEPOSTHOCTV BO3HWKHOBEHWS aBapui. [MpUHUMNMANLHOE OTAINYME BEHTUMBbHBIX
[BUraTesnet OT CepuitHbIX acHXpOoHHbIX M3[] 3aknioyaeTcs B BO3MOXHOCTY pery-
NNPOBaHIS 4YacTOTbl BPALUEHUS 33 CHET W3MEHEHISI CUMbl TOKa, B TO BPEMS Kak
CKOPOCTb BPALLEHISt aCUHXPOHHOIQ ABUraTens MOXHO PErynnpoBaTh, NLb N3Me-
HSisl 4acTOTy TOKA C MOMOLLbIO 4acTOTHbIX NMpeoGpa3oBaTenei. TakiM 06pas3oM,
6onee npocTast KOHCTPYKLIS BEHTWLHOMO 3MEKTPOLBUraTeNs No3BOMSET perynu-
poBaTh 4acTOTy 060POTOB Ge3 MPUMEHEHMS [OMOSHUTENBHOTO AOPOroCTOSLIETO
060pynoBaHIg — YacTOTHO-perynupyembix npusogos (HPM).

OfHMM 13 CyLIECTBEHHbIX HEAOCTATKOB TPaAMUMOHHBIX acHXPOHHbIX 13 sBns-
eTcs jocTatouHo Huakui KM — He 6onee 85%. B 1o e Bpems 3Havenne KI1[
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SOURCE: LLC BORETS / UCTOYHMK: 000 «5OPELL»

Cable Input
Konopaka kabensHoro soga
-

Rotor Assembly
PoTopHbIi nakeT
-

Stator
Cratop
-

VEDBT 117 mm
submersible
permanent
magnet motor.

TMorpy>xuoi
BEHTUABHBIN
9AEKTPOABUTATEAD
cepuu BOABT

B rabapute 117 Mm.

BEHTIMIbHOMO aMneKTpopBuraTens ropasgo Boie — 6onee 90%, 1 oHO noyTM He
N3MEHSIETCS MY KONeBaHNsX HaNPSHKEHNS NUTAIOLLIEN CETH, @ TakKe NpY U3MEHEHIN
Harpy3ku Ha npueof. MuHAManbHOe 3HayYeHVe TOKOB XOMOCTOT0 XoAa W paboyero
TOKa N03BONSET 6OMEe TOYHO M3MEPUTL Harpysky Ha MpWBOA, ONMTMMW3MPOBATH
pa6oty YALH, a Takxe nyuLle oTCTPONTb 3aLMTy N0 MUHAMANbHOMY TOKY.

Ipy 0CBOEHMN CKBAXWH aKTyarbHOW SBNSETCS NPoGrema neperpesa norpyxHoro
anexTpopeuratens. MoatoMy npu 1CMonb30BaHMM acMHXPOHHLIX T3 Heobxopmmo
MepyoANYECKN OCTaHaBNMBATbL YCTAHOBKY ANs 0xnaxaeHus. [puMeHeHne BEHTUNb-
Horo mBuraTens B kadectse npueoga Y3LH no3sonseT npoBoaMTh OCBOEHIE CKBa-
XMHbI B3 0CTAHOBKY Ha OXNax/eHie — 3a c4eT Bonee Bbicokoro KM BEHTUMbHbIE
ANeKTPOMBMraTENN MeHbLLIE MEeperpeBatoTes, YTo YBENMYMBAET PECYPC M30NSLNOH-
HbIX MaTEpuaroB 1 No3BONSIET COKPATUTL KONMYECTBO OTKA30B MO MPUYMHE OMnaB-
NeHus kabens B MecTe kabenbHoro BBOAA.

Elie 0gHO 0TnMYmME BEHTUMBHBIX ABUraTENEN OT TPAAMLMOHHBIX COCTOUT B TOM,
4TO NPV OfVHAKOBOM MOLLHOCTI OHU 06MaaalT MEHbLUMMA MAcCO-rabapuTHbIMM
nokasaTenamu. 370 0COBEHHO BaXHO M 3KCNNyaTaLumn B CKBaXMHAX CO CMOXHOI
reoMeTpuen CTBona.

3He|lI'ETH'-IEGI(H8 KapaKTepuCTHKK

OgHum 113 KIi4eBbIX HanpaBneHwi festensHocTy Ynpaenexus 3repretikin THK-BP
SBMAETCS 3HEProcOEPEXEHIe, peaniayeMoe, B OCHOBHOM, 38 CHET 3((EKTMBHbIX
T10KarbHbIX MPOEKTOB. AKTYarnbHOCTb PELLEHUS BOMPOCA CHYDKEHUS 3NEKTponoTpe6ne-
HIUst My [o6bide HedhTi ¢ noMoLlbto Y3LIH 06bACHAETCS YCTOMYMBBLIM POCTOM Tapu-
(0B Ha 3MEKTPOSHEPIU0 1 0GBOHEHHOCTI CKBAXWHHOMA MpogyKuui. 3T thakTopsl
MPVBOGAT K YBENVHEHMIO YEMbHbIX N3MEPKEK 3aTPaT SHepriM Ha nogbem 1 T Xng-
KOCTW U1, COOTBETCTBEHHO, CEBECTOMMOCTM LOBbLITON HEQTL.

B 2006 ropmy nons 3atpat Ha notpe6netne anektpoaHeprun B OAD «THK-
HuxresapToBek» n CHIY-2 coctaBuna 5% ce6ectoumocTit nogbema HedTut
(230 mnH py6. 1 250 mrH py6. cooTBETCTBEHHO). [Insi cpaBHEHUs NoTpe6neHus
371EKTPOSHEPrN BEHTUNbHBIMI 3NEKTPOABUTaTENSIMIA 1 TPAANLMOHHBIMU aciH-
XpoHHbIMU M3[] 0aMHaKoBON MOLLHOCTM GbiNi NPOBEAEHBI 3aMepbl C 1CMONb30-
BaHWEM CEPTU(NLMPOBAHHBLIX CYETYMKOB 11 MO YTBEPXKAEHHbIM METOMMKAM.
PacyeTbl noka3anu, 4T0 BEHTUNbHbIE 3MEKTPOABMraTeN NoTpe6nsioT B CcpefHeM
Ha 23% MeHbLLe 3Hepriun, Yem aciHxpoHHble [13[]. Takum o6pa3om, ecni Bbl BeH-
TMbHbIE 3MEKTPOABMIaTENM NpuUMeHsnnck Ha BceM donpe ckaxind OAQ «THK-
HuxresapToBek» n CHIY-2, ocHatuenHbix Y3LH, akoHomus morna 6bl [ocTur-
HyTb 70 MnH py6. B rog.

CLIP & SAVE / HALUA CNIPABKA
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A permanent magnet motor is a type of synchronous machine
consisting of a closed system that uses a rotor position sensor,
coordinate converter, and power semiconductor converter.

The inductor in a permanent magnet motor is located on the rotor
(in the form of permanent magnets). An armature coil is located on
the stator. The power voltage of the engine's coils is formed depend-
ing on the position of the rotor.

The actuator works according to the following scheme: The rotor
position sensor, coordinate converter, and power semiconductor
converter together form phase voltages on the stator coils so that
the resulting voltage vector is always shifted by a 90° angle, and is
motionless relative to the rotor's magnetic field.

Commutation takes place so that the rotor's excitation flux is
held constant relative to the armature flux. As a result of the inter-
action between the armature flux and the excitation flux, torque is
created, which tries to turn the rotor over so that the armature and
excitation fluxes coincide, but when the rotor turns from the influ-
ence of the rotor position sensor, the coils switch, and the arma-
ture flux turns to the next step.

The speed of the permanent magnet motor is regulated by
the value of the voltage brought to the stator. Voltage is regu-
lated by means of power keys: often thyristors or power transis-
tors with an insulated gate.

BeHTHUABHBIN 5A€KTPOABUTAaTEeAb — THUII CUHXPOHHOW Mallu-
HBI, PEaAN30BaHHBIN B 3aMKHYTON CHCTEME C UCIIOAb30BAaHUEM
AATUYMKa IoAokeHus: poropa (AITP), mpeobpaszoBaTeAss KOOPAU-
HAT ¥ CUAOBOTO ITOAYIIPOBOAHUKOBOTO ITPE0OPa30BaTEAS.

B BeHTHABHOM ABUTaTeAe MHAYKTOP HAXOAWUTCS Ha POTOpe
(B BIAE ITOCTOSTHHBIX MarHUTOB), IKOPHAas 0OMOTKa HaXOAUTCS
Ha craTope. HanpsskeHne nuTaHUsA 0OMOTOK ABUTATEAS (hop-
MHPYeTCsI B 3aBUCHMOCTH OT ITIOAOKEHUS POTOpa.

IMpuHnun paboTel COCTOUT B cAaepyromeM: AITP, mpeobpa3zo-
BaTeAb KOOPAMHAT U CUAOBOM ITOAYIIPOBOAHUKOBBIHM ITPe0Opa3o-
BaTeAb COBMECTHO (DOPMUPYIOT Ha OOMOTKax craropa (ha3Hble
HaIPsKeHUsT TaKUM 00pa3oM, 9TOOb! Pe3yABTUPYIOUIUN BEKTOD
HaIpPsOKeHUs BCErAa OBIA CABUHYT Ha yTroA 90° U HEeIOABUIKEH
OTHOCHUTEABHO OCH MarHUTHOTO IIOASI POTOPA.

KoMMyTanusi TpOU3BOAUTCS TaK, YTO IIOTOK BO30YKAEHUS
poTOpa HOAAEPKMBAETCS MOCTOSHHBIM OTHOCHTEABHO ITOTOKA
SKOpsi. B pe3yabTare B3aMMOAEUCTBUS IOTOKA SKOPS M BO3OYIK-
AEHUS CO3AAETCS BPAIAIOITINI MOMEHT, KOTOPBIN CTPEMHUTCS Pa3-
BEPHYTEH POTOP, YTOOBI IIOTOKHU SIKOPSI M BO3OY KAEHUS COBIIAAH,
HO IIPU ITOBOPOTE POTOPa MOA AericTBreM ATTP TponcxopuT repe-
KAIOUEHHEe OOMOTOK, 1 IIOTOK SKOPSI TOBOPAYMBAETCS Ha CAEAYIO-
TITAH II1ar.

CKOpOCTb BEHTHMABHOTO ABUTATEAS] PEIyAUPYeTCS BEANYMHOU
TIOABOAMMOTO K CTATOPY HampsiKeHus. PeryanpoBaHue Hampsike-
HUS OCYIIIECTBASIETCS C TIOMOIIBIO CUAOBBIX KAIOUEH — Y4aCTO THPHU-
CTOPOB MAM CUAOBBIX TPAH3UCTOPOB C M30AMPOBAHHBEIM 3aTBOPOM.

Innovatsr @ [ctober - November Ne1f
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net motors and asynchronous electric
motors is that the former are capable
of regulating the revolution speed hy

Well

CKBa’>kuHa

varying the current intensity, while 1 18903
the revolution speed of an asynchro- 9 20971
nous motor can be regulated only by

changing the current frequency, using 3 26201
frequency converters. Thus, the sim- 4 7143
pler cqnstructlon of a permanent 5 16095
magnetic motor makes it possible to

regulate the speed of rotation without 6 50749
implementing additional, expensive 7 25780
equipment — variable speed drives.

One of the substantial weaknesses 8 61504
of conventional asynchronous motors 9 61511
is their low efficiency: no more thap - p—
85 percent. At the same time, effi-
ciency of permanent magnet motors is 1 18854
much higher — over 90 percent — and 12 25002
it barely changes from fluctuations in
voltage from the power source and 13 21102
changes in load on the drive. The min- 14 40468
imum |_d|e andloperatlng current values 1 1165
make it possible to measure load on
the drive more accurately, optimize 16 51126
ESP operation, and build minimal cur- 17 25312

rent protection better.

An important issue in well stabiliza-
tion is the problem of submersible
electric motors overheating. There-
fore, it is necessary to periodically
stop the unit for cooling when using
AC motors. Using a permanent mag-
net motor as the drive makes it pos-
sible to stabilize a well without stopping for cooling — because of their
higher efficiency, permanent magnet motors overheat less often,
which increases the service life of insulation materials, and makes it
possible to reduce the number of failures caused by cables melting at
cable input.

Another difference between permanent magnet motors and conven-
tional AC motors is that, with identical power output, they weigh less
and have smaller dimensions. This is especially important when operat-
ing in wells with complicated wellbore geometry.

Motor Output Performance

Energy saving is one of the key areas of interest of the TNK-BP Power
Supply Division, which mostly involves implementation of efficient energy-
saving projects at a local level. This is especially important due to the steady
growth of power tariffs and watercut increase in mature fields. These fac-
tors lead to an increase in specific energy costs for lifting one ton of fluid,
and likewise an increase in the prime cost of oil produced.

In 2006, 5 percent of lifting costs in TNK-Nizhnevartovsk and SNGDU-2
were related to artificial lift energy costs (230 min rubles and 250 min
rubles, respectively). In order to compare the power consumption by per-
manent magnet motors with power consumed by conventional AC sub-
mersible motors of equal power, measurements were made using certi-
fied meters and approved techniques. The calculations showed that per-
manent magnet mators consume an average of 23 percent less energy
than AC submersible motors. Thus, if permanent magnet motors were
applied in the entire well stock of TNK-Nizhnevartovsk and SNGDU-2
equipped with ESPs, up to 70 min rubles per year would be saved.

Furthermore, the operation of ESP systems is integrally connected
with the problem of distortion of supplied voltage by harmonics. As we
have already noted, conventional asynchronous mators require variable
speed drives in order to have the same functionality. Studies have
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MTBF, days / Hapa6oTKa, CyT.

Before (AC Motor) After (PM Motor)
Ao (TIDA) TIocae (BDABT)

800 156
255 194
613 680
342 384
107 211
792 386
669 178
309 372
628 364
217 66
245 358
11 158
337 258
119 283
579 305
87 199
35 141

Total Operation Time 6145 4693
CymmapHas HapaGoTKa

Average MTBF per Piece of Equipment
g 361 521
CpeAHss HapaboTKa Ha eAMHHIY 000pyAOBaHUS
Failure / WI per Piece of Equipment per Year 1.01 070
KoaAnyecTBO OTKa30B Ha eAMHUIY 000PYAOBaHMS B TOA ! !

Table 1 MTBF Increase Resulting from Permanent Magnet
Motor Application in TNK-Nizhnevartousk
(Failures / Well Interventions
are Indicated in Yellow)

Ta6n. 1 Poct HapaboTKM Ha OTKa3 Npu MCNONb30BAHWK
BeHTunbHbIX ABuratened, OAD «THK-HwxnesaproBck»
OxenTbim UBeTOM oTMeveHbl oTka3bl / [TM)

Kpowme Toro, akcnnyatauns Y3LH Hepa3spbIBHO CBsi3aHa C MpoBGremMOoit 1CKaXeH!s
MUTAIOLLEro HanpskeHMs B CETU — rapMoHukami. Kak yxxe o0TMeyanocs, TpaguunoH-
HblE aCHXPOHHbIE 3NEKTPOABMraTeNV 3KCNIyaTUPYIOTC B CBA3KE C YaCTOTHO-perynm-
pyembiMu npreogami (YPI). Kak nokasanu uccnenosanus, npimerenne YPI npu-
BOMVUT K NOSIBNEHMIO raPMOHIAK B CETM, YTO B CBOIO 04YEPE[b FBNSETCS NPUYMHOM Takux
HEraTViBHbIX SIBMEHW KaK WCKaXeHUe (IOpMbl MUATAOLLETO HanpKEHWs, Mapexne
HaNpPsHKEHNS, PE30HAHCHbIE SIBMIEHUS, NOBbILUEHHaS BGPaLVS 060PYLOBaHIS, HarpeB
11 [aXe B3pblB KOHOEHCATOPOB Ha TPaHC(OPMaTOpHbIX NoACcTaHuusX. Vccnenosanns,
nposegeHHble cotpyaHikamin OAQ «THK-HuxHeBapToBCk» COBMECTHO CO Cneuuani-
cramu 000 «bopel», nokasanu, 4T0 NPUMEHEHIE BEHTUMbHBIX 3MIEKTPOMBUraTeNen
HE MPUBOMMT K NOSIBNEHIIO BbILLEONMCAHHbIX HETaTUBHBIX SBMEHUA.

“paI(TH'-IEGKHe pe3ynbTarbl KCNOJIb30BAHKA
BEHTH/IbHBIK 3/IeKTpOABHraTenen

C Ha4ana nunotHoro npoekta B OAQ «THK-HwxHeBapToBCk» npoeaeHo 17 moH-
Taxen YOUH ¢ BEHTUNbHbIMI 3MeKTPOABUraTeNsSMM B KayecTse Npusoda (B Tom
4icrie MOBTOpPHbIE), BOCEMb M3 KOTOPbIX aKcnnyaTupyloTes Ao cvx nop (Taén. 1).
Mo coctosHuio Ha 20 oktabps 2007 roga makcuMarnbHas HapaBoTka 06opyaoBaHNs
Ha oTka3 no npegnpusTuio coctasuna 680 aHen. B pesynbTaTe npuUMeHeHNs BeH-
TWMLHOTO 3MIEKTPOABUraTeNs pacyeTHas HapaboTka Ha eduHuLy 060pynoBaHWs no
ckeaxiHam OAO «THK-HwxHesapToBck» yeenmdmunace Ha 160 e (30,7%). MMpu
3T0M, HEOBXOMMO OTMETUTb, YTO [Ns Peann3aui MANOTHOTO NPOEKTa Mo MCMofb-
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Table 2 MTBF Increase
Resulting from
Permanent Magnet

Well

CKBa’kuHa

Motor Application in 1 3310
SNGDU-2 (Failures / 2 4132
Well Interventions 3 6929
are Indicated . o147
in Yellow) ; s
Ta6n. 2 Poct Hapa6oTku
Ha OTKa3 o 14161
NP1 KCNONIb30BAHKHK 7 14161
BEHTHJIbHbIX 8 20207
ABurarenei, 9 25250
CHIAY-2 Okentbim 0 25356
LBETOM OTMEYEeHbl
11 27406
otka3nl / [TM) —
29621
shown that use of variable speed 5 0838
drives leads to the appearance of har- 14 32205
monics in the_ power supply network, 15 35433
which is likewise a cause of such neg-
ative phenomena as voltage distortion ® e
and drops, resonance, increased 17 40380
equipment vibration, and the heating
) 18 43054
and even explosion of condensers at
transformer substations. Studies 19 43055
conducted by TNK-Nizhnevartovsk = gq 43061
together with Borets specialists have
shown that using permanent magnet | 2. ol
motors makes it possible to avoid the 22 60271
previously cited negative phenomena. 3 65008
Outcome 24 80542
25 80542
From the very beginning of the pilot
project in  TNK-Nizhnevartovsk, » 80646
17 ESPs with permanent magnet 27 85038
motors haye been installed _[mcludmg pou p—
re-runs). Eight of them are still in oper-
ation (Table 1). As of October 20, 29 2547B
2007, the maximum mean time 30 2547B

between failures amounts to 680 days.
As a result of permanent magnet
motor application, the estimated MTBF
for a piece of equipment has increased
by 160 days (30.7 percent) at TNK-
Nizhnevartovsk. At the same time, it
must be noted that wells with compli-
cated well conditions were mostly

selected for implementation of the pilot project; this explains the high cal-

culated values.

As a whole, the experience of operating this type of equipment in

MTBF, days / Hapa6oTka, CyT.

Before (AC Motor) After (PM Motor)
Ao (TIDA) TTocae (BOABT)

43 380
135 88
154 286
105 25
320 292
126 24
87 41
366 214
22 202
260 210
10 55
288 315
210 316
140 16
98 217
4 61
102 9
168 181
224 196
521 202
329 162
317 24
184 197
869 180
166 128
185 118
211 34
190 233
264 29
15 27

Total Operation Time 6113 oy
CymmapHas Hapa6oTKa
Average MTBF per Piece of Equipment
S 204 744
CpeaHsist HapaboTKa Ha eAMHUIy 000pYyAOBaHUS

Failure / WI per Piece of Equipment 1.79
KoAnuecTBO 0TKa30B Ha eANHULY 0GOPYAOBAHUS B TOA !

TNK-Nizhnevartovsk and SNGDU-2 may be judged positively. In par-
ticular, there wasn't a single case of ESP system failure being
caused by permanent magnet motor breakdown. As of today, the
action plan includes monitoring the MTBF of ESPs equipped with per-
manent magnet motors, analysis of the causes of ESP failures
equipped with permanent magnet motors, and better interaction
with the manufacturer.

We are certain that all necessary conditions exist for larger-scale
application of permanent magnet motors as ESP drives in TNK-
Nizhnevartovsk, SNGDU-2 and in the Company as a whole. An off-site
meeting of the TNK-BP ESP MTBF Sector Team was held in October,

an

30BaHMI0 BEHTUNbHBIX 3MeKTpopBuraTenei B kavectse npweopa YALH B ocHoBHOM
BbIM BbIBPaHbI CKBaXIIHbI CO CHIOXKHBIMIA CKBaXKVHHBIMU YCIOBUSIMIA — UMEHHO 3TUM
11 OGBACHSIIOTCS BbICOKVE PacHETHbIE NOKA3ATENN.

B uenowm, onbit akcnnyatauwu atoro Biaa o6opynosaus B OAQ «THK-HuxHe-
BapToBck» 1 CHIIY-2 MOXHO CuMTaTh MOMOXMUTENbHBIM — B YaCTHOCTH, He Bbino
3a(pVKCMpPOBaHO HIM ofHoro cryyas oTkasa Y3LH no npuumrHe Bbixoga u3 cTpos BeH-
TMbHOMO ABMraTens. [JanbHeilwne AefcTeus NpeaycMaTprBaoT MOHUTOPWHT Hapa-
BOTKI Ha 0TKA3 BEHTUSbHbIX MEKTPOABMraTener, aHanna npuymnH otkasos Y3LH,
060pY0BaHHbIX BEHTMbHBIMI BUTaTENAMIA, @ Takxe Gonee TECHOE B3auUMOpeN-
CTBYE C 3aBOJOM-/13rOTOBUTENEM.

Mbl yBEpeHsI, YTO NPeanochinkv Ans 60ee MaclITabHoro NpYMEHEHNs BEH-
TUNbHbIX anekTpopsuratenei B kayectse npreogoB Y3LUH 8 OAD «THK-Huxwe-
BapToBck», CHIY-2 1 B KomnaHu B Lenom cyliecTsyoT. B okTa6pe npoluno
BbieagHoe cosellaHne CektopHoi rpynnbl THK-BP no yBenuyeHuto HapaGoTku

Innovatsr @ [ctober - November Ne1f
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POINT OF VIEW / TOYKA 3PEHUS

Apryp Wamurynos
(AKShamigulov@tnk-bp.com),

nrxerep no OT v 1B, CHIY-2,

0AO «CamotnopHedpteras», bE «Camornap»
Artur Shamigulov
(AKShamigulov@tnk-bp.com),

Health and Safety Engineer, SNGDU-2,
Samotlorneftegaz, Samotlor BU

TNK-Nizhnevartovsk and SNGDU-2 are the first TNK-BP
enterprises where permanent magnet motors have been imple-
mented to drive ESPs. A pilot project began in 2005. It is already
complete, and mass production of this type of equipment is about
to begin.

Since the project to replace AC motors with permanent magnet
motors was launched in SNGDU-2 at the end of 2006, 31 ESP units
with permanent magnet motors were installed (including re-runs).
According to data as of October 20, 2007, some 24 units are cur-
rently in operation in frequently repaired wells. The maximum
MTBEF is 316 days (Table 2). According to TNK-BP calculation
methods, the average estimated MTBF of a unit with permanent
magnet motor is 744 days, which is 540 days more than the same
parameter for a unit with conventional AC motor. Furthermore,
calculations show that the number of ESP failures will be reduced
by 72.5 percent.

Such a significant drop in the number of failures will invariably
lead to an improvement in health and safety indicators, which is
one of TNK-BP's main priorities. Permanent magnet motors' high-
er reliability and unique characteristics make it possible to reduce
the number of well-servicing operations caused by ESP motor fail-
ure or change of downhole conditions. Furthermore, the reduction
in the failure rate will enable production enterprises to reduce costs
for purchase of equipment (average cost of a package for replace-
ment is approximately 350,000 rubles) and for well servicing (aver-
age cost of well servicing job is approximately 400,000 rubles) sub-
stantially. The positive economic effect from applying permanent
magnet motors as ESP drives will be further enhanced through
reduction of production losses by reducing well downtime con-
nected with the need to perform well-servicing operations.
Economic calculation for three years for a stock of 50 wells
equipped with permanent magnet motors indicated that the addi-
tional production in this case will exceed 3,000 t.

Since the design of permanent magnet motors make it possible
to adjust the motor speed in extended range without using vari-
able speed drives, this leads to the absence of negative impact
from harmonic fluctuations and a reduction in the number of
cases of electric equipment breakdown, and likewise to a reduc-
tion in the number of potentially hazardous service and repair
operations.

Thus, application of permanent magnet motors makes it possi-
ble to reduce the number of potentially hazardous operations that
are in line with the Company's HSE policy.

OAO «THK-HwxzeBapToBcK» 1 CHI'AY-2 ABASIOTCS ITIEPBBIMU
npepnpusituasmu B THK-BP, rae B KauecTBe npuBopa arst YOLIH
OBIA IPUMEHEH BeHTUABHBIN ABUTaTeAb, OIBITHO-IIPOMBIIIACHHAS
SKCIAyaTalys Hadarach B 2005 ropy, ceifyac oHa y’Ke 3aBeplleHa,
U TOTOBUTCSI MacIITaOHOE CEePUUHOEe IIPOU3BOACTBO JTOTO BHAQ
0060pyAOBAHUSA.

C MOMeHTa cTapTa IpoeKTa I10 3aMeHe aCUHXPOHHBIX [TOA BeH-
TUABHBIMH SAEKTpOABUTaTEAsIMU B KOHIle 2006 ropa B CHI'AY-2
OBIA TIIpoM3BepAeH MOHTAX 31 ycraHoBku OLIH ¢ BeHTHABHBIM
9AEKTPOABUTATEAEM B KauecTBe MpuBopa YILIH (B ToM uncae moB-
TopHEIe). [To AaHHBIM Ha 20 OKTSIOPst B paboTe HaxXOAUTCS 24 ycTa-
HOBKH, 9KCIIAyaTHPyeMble Ha 9aCTO PEMOHTUPYEMOM (DOHAE, MaK-
cUMaAbHasl HapaOoTKa Ha OTKa3 cocTaBaseT 316 anent (Taba. 2).
Coraacuo pacuerHod Meropuke THK-BP cpeamss napaboTka Ha
eAMHHUITY 000PYAOBAHMS IIPU UCIIOAB30BAHUH BEHTHUABHBIX SAEK-
TPOABUTaTeAel COCTaBUT 744 CyTOK, 4To Ha 540 CyTOK OOABIIIe aHa-
AOTMYHOTO IIOKA3aTeAs IO CKBaKMHAM, 0OOPYAOBAHHBIM TPaAU-
LMOHHBIMU acUHXPOHHBIMU [TOA, KpoMe Toro, pacueThl IOKa3bl-
BAIOT, YTO KOAMYECTBO OTKA30B IIOTPY)KHOTO OOOPYAOBAHUS
COKpaTuTcst Ha 72,5%.

Takoe 3HAUUTEABHOE CHIJKEHHE YHCAA aBapUi HEIIPeMEHHO
NIPUBEAET K YAYUIIEHHUIO II0Ka3aTeAell B 00AaCTH OXPaHBI TPYAd
U IIPOMBIIIACHHOM 6€30IIaCHOCTH, UTO SIBASIETCSI OAHUM 13 OCHOB-
HBIX IpuopuTeToB KoMmnanuu THK-BP. Boaee BBICOKas HapexX-
HOCTb BEHTUABHBIX 9A€KTPOABUTATEACH, & TAK)KE UX YHUKAABHBIE
XapaKTePUCTUKU IO3BOASIOT COKPATUTh KOAWYECTBO OIlepaliuit
110 IoA3eMHOMY peMOHTY cKBaskKuH (ITPC), cBsI3aHHBIX C BBIXO-
AOM U3 CTPOSI IOTPY’KHOTO AEKTPOABUTATEAs], & TAKXKe C 3aMe-
HoM ycTaHoBKu OLIH BcaepcTBue H3MEHEHUN CKBaKUHHBIX
ycaoBui. Kpome Toro, CHU>KeHHE aBapUUHOCTU TO3BOAUT AOOBI-
BAIOLIUM IPEAIPUSTUSIM CYIIEeCTBEHHO yMEHBIINUTb 3aTPAThI
Ha 3aKyIKy HEOOXOAUMOIO OOOPYAOBAHUS (CTOMMOCTH OAHOTO
KOMIIAEKTA AASL 3aMeHBI — OKOAO 350 ThIC. py0.) U IpOBeAeHUe
oneparuii ITPC (cTOMMOCTbL OAHOI OIlepallii B CPEAHEeM COCTa-
BAsteT Topsiaka 400 ToIC. PyO.). [TOAOKUTEABHEBIN 9KOHOMUYECKUHN
3 hEKT OT BHEAPEHHS BEHTUABHBIX 9AEKTPOABUTATEAEH B Kaye-
cTBe npuBopa YOLIH Takyke OyaeT obecreunBaThCSI OAArOAAPS
CHIDKEHUIO NOTeph He(TU 3a CUeT COKPAIleHUs BPeMeHU IIPO-
CTOSI CKBa’KWH, BBI3BAHHOTO OCTAHOBKOW Ha IIPOBEAEHUE
PEMOHTHBIX PaboT. DKOHOMHYECKUN pacyeT Ha TPU ToAQd AAS
doupa 3 50 CKBXKUH, 000PYyAOBAHHBIX BEHTUABHBIMU IAEKTPO-
ABUTATEASIMHU, IIOKa3aA, YTO AOIIOAHUTEABHAsI AOOLIUA B 3TOM CAY-
4gae npesbicuT 3 000 T.

[ToCKOABKY KOHCTPYKTHBHBIE OCOOEHHOCTH BEHTUALHOTO
9AEKTPOABUTATEAS TO3BOASIIOT PETYANPOBATH YaCTOTY BPAIIEHUST
0e3 nmpumenenus YPIT, 3To NPUBOAUT K OTCYTCTBHUIO BPEAHOTO
BAUSHUS FapPMOHNYECKUX KOAeOAHUM U COKPAIEHUIO YUCAQ CAY-
YaeB BBEIXOAA M3 CTPOSI D9HEPreTHUeCKOro 000PYAOBAHUS, & COOT-
BETCTBEHHO, ¥ K YMEHBIIIEHUIO KOAUYECTBa IIOTEHI[UAaABHO OIlac-
HBIX pabOT IO ero 0OCAY>KHUBAHUIO U PEMOHTY.

Taxum o6pa3oM, IpUMeHEHHEe BEHTUALHBIX IAEKTPOABUTA-
TeAeH II03BOASIET COKPATUTh KOAMYECTBO MOTEHIIMAABHO-OIIacC-
HBIX PabOT, YTO COOTBETCTBYET HIOAUTHKe KoMIaHuu B 00AaCTH
OT, I'lb u OOC.

Y3LH Ha oTka3, no pesynbTaTam KOTOporo MHOrve NPeanpusTS BKIOUUM Npo-
rpamMmmbl M0 BHEAPEHWI0 BEHTWNbHLIX 3NIEKTPOABMraTENei B CBOW MiiaHbl paGoT
Mo yBenM4eHno MexpemoHTHora nepuoga Y3LUH. Tak, yuuTbiBas nonoxuTemnbHbIi
onbIT akcnnyatauuu atoro oGopynosais B CHIOY-2 u OAQ «THK-HuxHesap-
TOBCK», MPUMEHEHWEM BEHTUMbHBIX 3NEKTPOfBMraTENE 3aNHTEPECOBANNCH Takue
npeanpustus kak OAO «CamoTnopHederas», OAQ «THK-Hsrab», OAQ «HHIT»,
0AQ «BapberaHedhteras» 1 0AQ «OpeH6ypriedTs». I8

which resulted in many PUs including purchase and application of per-
manent magnet motors in their work plans to increase ESP MTBF.
Thus, considering the positive experience of operating this equipment
in SNGDU-2 and TNK-Nizhnevartovsk, PUs such as Samotlorneftegaz,
TNK-Nyagan, NNP, Varyoganneftegaz, and Orenburgneft became
interested in using permanent magnet motors. )]

Igor Azanov (TNK-Nizhnevartovsk) and Artur Shamigulov
(SNGDU-2) won the Corporate Technical Conference for Young
Specialists in 2007 (0l and Gas Production Section).

Urops AzawoB (0OAO «THK-HuxnesaptoBck») n Aptyp Wamurynos
(CHIY-2) — no6egutenn KopnopatvBHo Hay4HO-NpakTU4ecKo KOHpepeH-
Y monogbix cneynanvctos 2007 ropa B cekymy «[Jobbl4a HeQhTV 1 rasa».

Hosamap @ Dxmabips - Hoalps Netg J
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[a3nuTHbIK cnocob fo6LIYM

Ha Camotnopckom mecTopoXXaeHWn: NPOBEpeHo BpeMeHem
Gas Lift Production Method at Samotlor Field:

Time-Tested

Hauboaee cywiecmBeHHbIM (haKIMOPOM, BAUAIOUW,UM HA BbIOOP CNocoba 3KCNAyamauyuu CKBAXKUHbL,
aBAsiemcs cebecmoumocmb goobluu Hepmu. [Ipunumas Bo BHUMAHUE 5MOM NOKA3AdMeAb, B UEAOM psge
CAyuaeB razaugmubllii Memog goobluu 0KA3blBAemCsi KOHKyPeHMOCNOCOOHHIM UCNOAb30BAHUIO HACOCOB.
B OAO «Camomaopregpmeras» rasaugpmuble CKBAKUHbL 9Kcnayamupytomces ¢ 1972 roga, u ceroghs

ux KoAuuecmso cocmaBAsiem 357. 3a omo Bpemsi UHKeHepbl Npegnpusimus Ha NPAKMuKe uU3yiual
npeumyujecmsa U Hegocmamku makoro Mmemoga goonluu.

The most substantial factor influencing the choice of well-operation method is the prime cost of oil production.
Considering this factor, in certain cases the gas-lift production method is competitive with using pumps.
Samotlorneftegaz began to operate gas-lift wells in 1972. There are currently 357 such wells in

the enterprise. During this time, SNG engineers have studied the method's advantages and disadvantages

thoroughly through practice.

bopuc Epmonos (BAErmolov@tnk-bp.com],
BeAyLUNIT IHXEHEP NMPOU3BOACTBEHHOIO 0TAENa,
0AO «CamotnopHegpterad», bE «Camotnop»
Boris Ermolov (BAErmolov@tnk-bp.com),
Senior Engineer, Operations Section,
Samotlorneftegaz, Samotlor BU

operation at the initial stage were pay formations B8 and A4-5.

Wells drilled in these objects, using the free-flow production
method, had a flow rate of 500 tpd to 1,200 tpd. At the same time,
during that period, the maximum productivity of serially issued electro-
submersible pumps was no more than 350 tpd.

In order to assess the possibilities of the gas-lift production method,
well #2011 was started up in September 1970, using a downhole com-
pressor-less gas-lift mechanism. Formation A1-3, which had large gas
reserves, was the source of high-pressure gas. A flow rate of 758 tpd
was obtained through 89-millimeter-diameter tubing, while over 1,500 tpd
were obtained through 114-millimeter-diameter tubing.

On November 2, 1972, the Bureau of the Central Development
Commission of the Ministry of the il Industry approved drilling of 45 gas
wells in the interior gas-water contact of formation A1 in order to con-
vert development wells to compressor-less gas lift. In 1973, specialists
of the Giprotyumenneftegaz Institute conducted a feasibility study in
which they recommended converting 874 wells located at 117 well clus-
ters to compressor-less gas lift. However, the project was not imple-
mented because there was no design for developing gas-containing for-
mation A1, and the production capacity of gas-processing plants for uti-
lizing gas was insufficient.

Some 68 wells were converted to compressor-less gas lift and used
as a trial in which the possibilities of gas lift were studied, various
methods of calculating underground equipment were checked, various
studies were conducted, wireline operation techniques were learned,
and, most importantly, staff was prepared for gas lift on a large scale.

Ultimately, the Ministry of the Qil Industry adopted a resolution on
implementing compressor gas lift, using imported compressors at

Samotlor field was commissioned in 1969. The main objects of

a7

HbIMI 0GbEKTAMU 3KCMyaTauMi Ha Ha4arnbHoi CTagn Bbini NpoLYKTVBHbIE

nnactbl 68 n A4-5. CkBaXWHbI, NPo6YPEHHbIE Ha 3TV 06LEKTbI, MPK OHTaH-
Hom crnocobe ao6bium uven aedut 500 — 1 200 1/cyTkn. B To Xe Bpems Makci-
MarbHasi NPON3BOAMTENBHOCTb CEPUHO BbIMYCKAEMbIX B 3TOT NEPUOL SMeKTpono-
rPY>XHbIX HAcOCOB Gbina He Gonee 350 T/cyTku.

[ns oueHKM BO3MOXHOCTENM ra3nuTHOro cnocoba [o6blun B CEHTAGpE
1970 ropa 6bina 3anywexa B pabaty cksaxuHa N22011 (no cxeme BHyTpUCKBa-
XXMHHOTO BECKOMNPECCOpHOro rasnmdita). VICTOYHMKOM ra3a BbICOKOro [aBrieHus
ctan nnact A1-3, uMetowwmin Gonbluve 3anackl rasa. B peaynstate no HKT guame-
Tpom 89 mm 6bin nonyyeH feéut 758 T/cyTku, a no HKT anameTpom 114 mm —
cebiwe 1 500 T/cyTKm.

2 HosGps 1972 roga 6ropo LleHTpansHoi komuccumn no paspabotke Munu-
CTEPCTBA HE(TAHOM NPOMBILLNEHHOCTY YTBEPANIO BypeHne 45 ra3oBbix CKBa-
XWH BO BHYTPEHHEM KOHTYpe ra3oHocHocTi nnacTa A1 [ns nepesofa aKcnya-
TaUMOHHbIX CKBaXWH Ha GeckoMnpeccopHbi raanndT. B 1973 rogy cneunanu-
CTbl MHCTUTYTa «[UNpOTIOMEHHE(TEra3» BbINONHUMN TEXHUKO-3KOHOMUYECKOE
060CHOBaHIEe, B KOTOPOM pPeKOMEHA0Bany nepesecTit 874 ckBaxuHbl, pacnono-
XeHHble Ha 117 kycTax, Ha GeckoMnpeccopHbli ra3nudT. OpgHako aToT NpoexT
He Gbil pean30BaH 13-3a OTCYTCTBUS NPOEKTa pa3paboTki ra30HOCHOrO NnacTa
A1, a TaKxXe HefocTaTka NPON3BOACTBEHHBIX MOLLHOCTEI! ra3onepepabaTbiBaio-
LMX 3aBOAOB NS YTUNN3aLMM rasa.

Ha 6eckomnpeccopHbiii ra3nudhT 6Gbino nepesefeHo B8 CKBaxwH, KoTopble
1CNoMb30BaniCchb Kak MOMMIOH Ang N3y4YeHns BO3MOXXHOCTEN ra3nndTa, NpoBepku
pasnNyHbIX METOAVK pacyeTa NOA3EMHOro 060pya0BaHIS, NPOBELEHUS 1CCneao-
BaHWil, 06y4eHs NPOM3BOACTBY KaHATHbIX PaBoT U — CaMoe rNaBHOE — NOAroToB-
K1 Ka@poB Ans MaclTaHoro BHEOPEHUS ras3niTHOro cnocoba Ao6biyn.

B koHeyHom uTore MUHUCTEPCTBO HEQTAHOM NPOMBILLIEHHOCTY NMPUHAMNO PeLUe-
HINe 0 NPUMEHeHM Ha CamoTNopCcKOM MECTOPOXKIEHIN TEXHOMOMAM KOMMPECCOPHO-
ro rasnudTa C 1CNonb30BaHNeEM MMNOPTHbIX KOMNPECCOPOB. 3a KOpaTKOe Bpemst
Bbln NOCTPOEH YHWKAMbHBIA ra3nnTHBIA KOMMMEKC, PaBHOTO KOTOPOMY He 6biio
B MupoBoit npakTuke. Mepsble komnpeccopHble cTaHum KC-2 n KC-10 Ha 6ase
IMNOPTHOr0 060PYA0BaHIAS, K KOTOPLIM BbINo NOAKMI0YeHo 175 ra3nmndTHbIX CKBa-
XWH, Ha4ann pa6oTaTb B 1982 ropy. Yepe3 4eTbipe rofa B paGoTe HaXomWnoch
10 KomnpeccopHbIx cTaHuwi 1 986 KM ra30npoBOfOB BbICOKOr0 AABMEHMS, Ha ras-
et nepesenn 1 641 ckaxundy. B 1990 ropy B Ha y4acTke CamoTnopckoro
MECTOPOX/EHIS, KoTopbli cerdac akcnnyaTupyetcs OAD «CamoTnopHedTeras», B
pa6ote Haxogunuch 962 raznndTHbIX CKBaXWUHbI, KOTOPbIMI [06bIBanocs 64%
xupkoct n 46,4% Hediti. B HacTosiee Bpems Ha CamoTnopckoM MECTOpOX.e-
HUV rasnudTom akennyatupytotes 357 ckBaxwH (19,5% oT Bcero fercTByioLero

CaMOTnopcKUe MECTOPOXEHE BBEAEHO B akcnnyaTauwio B 1969 ropy. OcHos-

Innovatsr @ [ctober - November Ne1f
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Total ESP SRP Gas Lift Free Flow
Bcero SIIH IIrH Tazaugr ®onTan

‘Watercut, percent
OOGBOAHEHHOCTD, %

Prime cost of 1 t of oil, rubles/t

CebecrouMoCTb AOGEIUM 1 T HedTH, PY6./T 2348

2151

Prime cost of 1 t of fluid, rubles/t

CebecTomMOCTb AOGEIYM 1 T 5KUAKOCTH, PyO./T ez

245

Table 1 Prime Cost of Producing 0il and Fluid by
Various Methods at Samotlorneft (1992)

Ta6n. 1 Ce6ecronmocTb A06LIYM pa3NHYHBIMK
cnoco6amu no HIlY «Camotnopuedpto»
(1992 rop)

Samotlor field. Over a short period, a unique gas-lift complex was built at
the field that had no equal in world practice. The first compressor stations,
KS-2 and KS-10, built on the basis of imported equipment, began operat-
ing in 1982 with 175 gas-lift wells connected to them. 10 compressor
stations and 986 km of high-pressure gas pipelines were in operation in
1986, with a total of 1,641 wells converted to gas lift. In 1990, in the
part of Samotlor field now operated by SNG, 962 gas-lift wells were in
operation and produced 64 percent fluid and 46.4 percent oil. At present,
357 wells (19.5 percent of SNG total active stock) are being operated by
gas lift at Samotlor field with fluid and oil production of 14.9 percent and
7.5 percent, respectively. From the beginning of operation of the gas-lift
complex, fluid production amounted to 45.7 percent, and ail production
was 29 percent of all production.

Gas Lift as Longtime Leader

The experience of operating gas-lift wells has shown that they have

a number of technological advantages over the pump method:

e Possihility of modulating control of the fluid flow rate

o Possihility of operating wells with various complicating factors (high
suspended solids content in product, high temperature and gas
content, severe deformation of wellbore)

e High mean time between failures (up to 3,000 days)

e Low cost of underground equipment

e High degree of unity in underground equipment (similar equipment
is used for wells with any flow rate)

However, gas lift has negative qualities as well, including high energy
costs for gas compression and high initial capital costs.

From the economic aspect, gas lift was the leading production
method for a long time. Analysis of the prime cost of producing oil and
fluid by various methods performed in 1992 at the Samotlorneft oil
and gas production division showed that gas lift has the lowest prime
cost for producing oil (2.8 times lower than by means of electro-sub-
mersible pumps) even when gas-lift wells' watercut is 95.5 percent
(Table 1). Currently, the prime cost of producing fluid by gas lift at
high-flow-rate wells remains lower than by the competitive ESP
method. The ultimate economic effect of using gas lift at Samotlor field
was never evaluated, but we can confidently assert that the costs of
building the gas-lift complex and its subsequent operation have paid for
themselves many times over.

Competing Production Methods Catching Up

The wells of high-yield formations A4-5 and B8 are heavily flooded at
present, and for this reason they are being decommissioned or returned
to upper harizons with low reservoir properties. That is why the average
flow rate of gas-lift wells is constantly dropping, and the specific gas
consumption per ton of fluid produced grows, which causes the prime
cost of well products to rise.
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thonpa 0AOQ «CamotnopHedhTe-
ras») ¢ [o6blYen  XUOKoCTU
W HedTW  COOTBETCTBEHHO
149% wn 7,5%. Bcero xe
C Ha4ana akcnnyartauuu rasnug-
THOrO KOMMIeKca 6bino [06bITO
45,7% xuakoctn 1 29% HedTn
0T 06L1ero 06bema [JobbI4N.

5706 1958 3141

2724 88,4 216

la3nudiT gonro ocrasanca B nupepax

OnbIT 3KCnyaTaumm ra3nudTHBIX CKBaXWH NOKa3as, YTo N0 CPaBHEHMIO C Haco-
CHbIM CNOCcOGOM [06bI4M 3TOT METOZA VMEET PSf TEXHONOTMHYECKX MPENMYLLECTB:
® BO3MOXHOCTb NNABHOMO PerynupoBaHns Aebuta X1aKocTu;

@ BO3MOXHOCTb 3KCMMyaTaLyn CKBAXWH C PasnYHbIMIA OCTIOKHSIIOLLMM (haKTo-
pamm (BbICOKOE COfIEPXKaHNe MEXNPUMECEN B MPOAYKLIW, BbICOKasi TEMNepa-
Typa 1 ra30CcofepXaHue, CIMbHOE UCKPYBNIEHWE CTBOMA);

@ Bbicokasi Hapa6oTka Ha oTka3 (go 3 000 cytok);

@ HI13Kas CTOMMOCTb NMOA3EMHOr0 0G0PYAOBAHIAS;

@ BbICOKas YHM(MKaLMS NOA3EMHOro 06opynosaHns (0pHOTUNHOE 060PYA0BaHIE
ANS CKBAXWH C Nio6bIM aeuTom).

K uncny otpuuaTensHbIx ka4ecTB ra3nudTa CneayeT 0THECTY BbICOKME 3HEpre-
TUYECKIE 3aTpaThl HA KOMMPUMIPOBAHIIE ra3a 11 3HAYNTESbHBIE HauasbHbIE Kanu-
TanbHblEe 3aTpaThl.

C TOYKN 3pEHNS 3KOHOMWUYECKO a(EKTUBHOCTI, ra3nudT A0NT0e Bpems
6bI NMMAEPOM Cpeayn Apyrux cnoco6os A06bi4n. AHanua ce6ecTonmocTi A06bI-
4M HETM 1 KMOKOCTYM pas3nmuyHbIMK cnocobamu, npoefenHblii B 1992 ropy
B HIIY «CamoTnopHedTb», Noka3an, YTo ra3nuT UMEET camMyio HN3KYIo cebe-
cToMMocTb A06blun HethTn (B 2,8 pasa Hke, Yem MO 3MEeKTPOnorpyXHbIM
Hacocam) — 11 3To npy 06BOAHEHHOCTW npoaykuuu, pasHon 95,5% (Ta6n. 1).
11 cerogHs ce6ecToMMOCTb A0BbIYM XIAKOCTY ra3nudTOM B BbICOKOAEBUTHBIX
CKBAXMHAX OCTAETCH HUXe, YeM N0 KOHKypeHTocnocobHomy cnocoby 3LH.
K coxaneHuio, pacyeT 0KOHYaTENIbHOr0 3KOHOMIYECKOro 3qeKTa, NONYHEHHbIi
OT MpUMEHeHUs rasnudTa Ha CamoTnOpCKOM MECTOPOXAEHN, HE Bbln NpoBe-
[OEH, O[IHAaKO MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 3aTPaThl HAa CTPOMTENLCTBO
ra3anug)THOro KOMMEKCa 1 ero 3KCnyaTaumio MHOMOKPaTHO OKYMWMKCh.

KOIIKUIJEII“H!I cpean meTofo0B 106bIYKM pacrer

B HacTosliee BpeMs CKBaXWHbI BbICOKOMPOAYKTUBHbIX nnactoB A4-5 n b8
3HaYMTENbHO 06BOAHWANCH 11 BBIBOAATCS 13 3KCMyaTauuy UM BO3BPaLLaTCs
Ha BEPXHWE TOPW30HTbI C HW3KMMK KOMNEKTOpCKAMK cBocTBamu. [loatomy
CPeaHUi BebuT rasnuTHBIX CKBAXVH NOCTOAHHO CHUXXAEETCH, a YAENbHbIA pac-
XOfl ra3a Ha TOHHY A06bIBAEMON XMAKOCTI PacTeT, YTO NPUBOAMUT K MOBLILLEHWIO
ce6ecToNMoCTV NPOAYKLMN.

Tabhle 2 Gas Lift Operating Conditions
Ta6n. 2 Ycnoeus akcnnyarayuu rasnuiiTHoro nogbeMHmKa

Typical Maximum*
Tunosble 3HaYEHUS Maxkcumym*

Depth, m

1500 — 3000 4500
I'rybuna, m
Flow Rate, tpd
R, e 15 — 1300 4000
Temperature, Col 40 — 120 200
Temneparypa, C
Hole Angle at Pump 70°
Running Depth Short or medium radius
Yroa HaKAOHA CTBOAA 0 — 50° of well curvature

B UHTEpBaAe CIIyCKa
Hacoca

KopoTkuit u cpepHuM
PaAryC KPUBU3HBL

“Special analysis required

*OIpeAeAsieTcs: CIeIUaAbHBIM HCCACAOBAHUEM

SOURCE: INTRODUCTION TO ARTIFICIAL LIFT / MICTOH4HIAK: BBEAEHWE B MEXAHW3VPOBAHHYIO 0BbIHY
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Another negative factor is the drop in formation pressure in pay for-
mations, which also causes the specific gas consumption per ton of fluid
produced to rise and well-flow rates to fall. Thus, the flow rate of gas-lift
wells via 89-millimeter-diameter tubing from high-yield formation B8 at
the initial formation pressure was equal to 700 cu. m per day, with a spe-
cific gas consumption of 50 cu. m per ton. The formation pressure in this
formation has fallen 22 percent by now, resulting in a drop in the gas-lift
wells' flow rate to 350 cu. m per day, while specific gas consumption
grew to 110 cu. m per ton. From an economic standpoint, operation of
this object using the gas-lift method became undesirable.

It should be noted that during this period the techniques and tech-
nology of the pump-production method progressed significantly. Russian
enterprises have now adopted a serial issue of high-pressure ESPs with
a capacity of up to 2,000 cu. m per day that compete successfully with
gas-lift in wells with low formation pressure.

Over the course of operation of the gas-lift complex, several options
for reducing the prime cost of gas-lift oil production have been consid-
ered. One option was converting the compressors from electric drive to
gas turhine engines, which would result in the prime cost of compressed
gas falling by 50 percent. Considering that the greatest cost item in cal-
culating the prime cost of producing oil
using gas lift is expenses for com-
pressed gas, using gas turbine engines
would make it possible to reduce the
prime cost of gas-lift oil production sig-
nificantly. However, this project was
unfortunately not accepted because it

. . . tion Gas |
would be quite expensive to implement. Ja——

3akayka raza

= e

Gas Lift in New Conditions

It should be noted that there is
a whole range of areas where the gas-
lift method has great potential. An effec-
tive method for applying gas lift is to
convert the frequently repaired well
stock from the pump-production method
to gas lift — SNG has significant experi-
ence in this area. When operating wells
whose product has a high suspended Side Pocket
solids content, pump parts become worn Mandrel with
through abrasion. Operating such wells l._Gas Lift Valve |

entails high expenditures to replace | Kapman

equipment and repair wells. There areno £ CKBaXXMHHOM

moving parts in a gas-lift well, and sus- | rasnudrHou

pended solids practically do nat influence E kamepebl

its operation capacity. | C knanaHom
When returning wells to the upper h’“ R

5

horizons, formation parts with height-
ened gas content are discovered in
many wells, and pumps in such wells
do not operate. Heightened gas con-
tent only helps to raise fluid in opera- |
tion of gas-lift wells, reducing the Completion
need to inject compressed gas. Fluid

Good results have been achieved in  © KnAkocTs
operating gas-lift wells after drilling REBOCHMS
a second wellbore. As a rule, 102-mil-
limeter-diameter columns are used in
these wells, which prevents pump
equipment from being lowered to the

A i

Production
‘Packer
Okcnnyara-
LIMOHHbIN

A gas-lift well. | 2

CxeMa ra3aaudTHomn
CKBa’>KUHBI.

M

SOURCE: INTRODUCTION TO ARTIFICIAL LIFT / UICTO4HIK: BBELEHWE B MEXAHWU3MPOBAHHYIO 10BbIY

Ewle ogHM oTpuLaTenbHBIM MOMEHTOM BISIETCS CHUKEHWE NMacToBOrO faBne-
HUS B NPOAYKTVBHBIX MacTax, YT0 TakKe NPUBOANT K MOBbILIEHMIO YAEMbHOMO pac-
X0[1a ra3a 1 CHIDKEHNI0 Ae6ITa CKBaXWH. Tak, M3Ha4arnbHO No BbICOKOMPOAYKTMBHO-
my nnacty b8 gebut raznuthbix cksaxuH no HKT guameTpom 89 mMm 6bin paseH
700 m¥/cyTku npu yaenbHom pacxofe rasa 50 m*/1. CerogHs e nnacToBoe AaBne-
HUE YMeHbLUNNoCck Ha 22%, B peaynbTaTe Yero Je6UT ra3nngiTHbIX CKBaXWUH CHIA-
auncs ao 350 M¥/cyTku, a yaenbHbI pacxop rasa Boapoc 40 110 m%/T. C akoHomu-
4eCcKOil TOYKM 3PEHUS 3KCMIyaTaums 3T0ro 06bekTa rasnudTHLIM CNocobom cTana
HEBbIFOAHON.

Heo6xoaMmo 0TMETWTb, HTO C TEYEHNEM BPEMEH! TEXHIIKA 1 TEXHONOMMS HAco-
CHOro cnoco6a o6bl4n 3HAa4NTENBHO NPOrpeccpoBanit. B HacTosLee Bpems poc-
CUICKNE NPEANpUATAS OCBOWMI CEPUIHBIA BbIMYCK BbICOKOHANOPHbIX 3NEKTpomno-
IPYXHbIX HACOCOB C npou3soauTensHocTbio A0 2 000 Mm%/cyTku, KoTopble yonel-
HO KOHKYPVPYIOT C rasnndiTOM B CKBaXWHaX C HW3KM MNacTOBbIM AABIIEHVEM.

3a Bpems akcnnyaTauuy ra3nudTHoro komnnekca Ha CamoTnopckom MecTo-
POXMAEHNN PAcCMaTpVBANOCh HECKOMbKO BAPWUAHTOB CHWXEHUS CE6ECTOMMOCTY
006bI41 HetTY, OHIM W3 KOTOPbIX SBASIETCS NEpeBoa KOMMNPECCOPOB C aNeKTpo-
npYBOaa Ha ra3oTypOUHHbIE JBUraTenM, YTo NO3BOAMMO Gbl BABOE CHI3UTL Cebe-
CTOMMOCTb KOMMPUMUPOBAHHOMO ra3a. YuuTbiBasi, Y4To Npy pacyeTe aKOHOMUYe-
CKOM 3(h(heKTNBHOCTW a3 THOro MeToa HambosbLUE CTATbeR 3aTpaT ABns-
I0TC IMEHHO 3aTpaTbl Ha KOMMpUMMpO-
BaHWE rasa, NpUMeHeHNEe ra3oTypBrHHbIX
OBuraTenei no3sonuno Gbl 3HA4UTENBHO
YMEHbLUMTE  CeBecToMMOCTb  [06bI4K
Hed T C 1CMOMb30BaHWEM 3TO TEXHOO-
run. OpHako, K CoXaneHuio, Takoi npo-
€KT He Bbin 0f06peH Mo MPUYKHE CyLLe-
CTBEHHbIX 3aTpaT, HEeoBXOOUMbIX Ha ero
peanuaaunio.

Ty,

Produced
~ Hydrocarbons
Out
BbikuaoHom
Lnend

ra3]lmll'l' B HOBbIX YCNOBHAX

Heo6xoaMmo 0TMETUTb CyLIECTBOBAHIS
Llenoro psaa nepcrnekTUBHbIX Hanpaene-
HUI NCMONb30BaHWS rasnMATHOrO MeToaa
006b141. ADEKTUBHBIM NPECTaBNAeTcs
Mepesof 4acTOPEMOHTVPYEMOro oHaa
CKB&XVIH C HACOCHOr0 cnocoba Ao0bbI4n Ha
rasnudhT — B OAO «CamoTnopHedTeras»

Side Pocket

Mandrel with y .
CEie VMEETCS 3HAYUTENbHbI OMbIT B 3TOW
KapmaH o6nacTu. [lpu akcnnyatauum CKBaXUH
CKBAXNHHOM C BbICOK/M COAEpXaHEM MeXMpUMECei
rasnudTHOM B MPOAYKUAM NpoMCXoanT abpasvBHbIi
Kamepsbl W3HOC feTanen Hacoca, 4To TpebyeT 3Ha-

YMTENbHbIX 3aTPaT Ha 3aMeHy 060pynoBa-

C KinanaHoMm
Prn T HAR 1 PEMOHT CKBAXWH. B rasnudpTHoi
 Side Pocket CKBAXWHE HET MABVXYLIMXCS [eTanei,
Mandrel with E N No3TOMYy MEXMNPMMECK HE 0Ka3biBaloT
Gas Lift Valve ‘;_a NPaKTU4ECKN HMKEKOro BfVAHWA Ha €e
Kapmat © paboTocnocoBHOCTb.

CKBAXWHHON | Kpome Toro, npy Bo3BpaTe Ha BEPXHIE

rasnugTHOM FOPU30HTLI BO MHOTUX CKBaXWHaX BCKPbI-
Kamepbl BalOTCA Yy4aCTKK nnacToB C NOBbILLEHHbIM
CKJ'IaI'I?:l_HOM 2 L ra3ocofepxaHnem, M HacoCbl B HUX HE

pa6otatoT. [lpu rasnudTHom cnocobe
[00bI4Y MOBLILEHHOE COfepXaHue rasa
TOMbKO MOMOraeT MOALEMY XXUOKOCTH,
CHUXas NOTPeBHOCTL B 3aKa4Ke KOMMpU-
MVPOBAHHOrO rasa.

Xopowve pe3ynbTaTbl NOMyYeHsl U Npn
aKcnyaTauMm  CKBaXWH rasnugTom
nocne 3abypusaHig BToporo cTeona. Kak
npaBuno, B HUX, NPUMEHSIOTCS KOMOHHbI
HKT nnametpom 102 mm, 4To He no3Bo-
NSET CryCTUTb HACOC HA HYXXHYI ry6uHy
Ons o6ecneyeHns pacyeTHOro 3a6onHoro

Innovatsr @ [ctober - November Ne1f
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depth needed to ensure the calculated bottomhole pressure, and the
design well flow rate is not achieved. The dimensions of gas-lift equip-
ment make it possible to be lowered to practically any depth, which
makes it possible to reduce baottomhale pressure to the necessary level
and achieve the design flow rate.

When performing various geological and technical measures in wells
(return to upper horizons, hydraulic fracturing, drilling of second bore-
hole with vertical opening of formation or horizontal bottomhole, re-per-
foration of formation, and addition of other objects), it is very difficult
to accurately estimate the expected flow rate, and the actual flow rate
differs from the design flow rate by a significant value, sometimes by
several times. Clearly, it is impossible to select ideal pump equipment in
such conditions, and after a well is commissioned, pumps often break
down and must be replaced in keeping with the wells' production capac-
ities. This means additional costs for equipment and well repairs.
Inaccuracy in estimation of the design flow rate is practically meaning-
less for a gas-lift well, and does not cause equipment failures.

All of these qualities of gas lift confirm the necessity of this produc-
tion method at Samotlor field.

Noteworthy, attempts to calculate the economic efficiency of con-
verting gas-lift wells to the pump-production method, but the result
was always extremely negative. Considering this and the positive qual-
ities of gas lift, we can say with confidence that the gas-lift production
method will be used at Samatlor for a long time to come. IH

[aBNEHN], 1 NPOEKTHbIA JE6UT CKBaXMHbI He focTuraeTcs. [abapuTel rasnud-
THOr0 060pYyL0BaHNA NO3BONSAT CNYCTATL Er0 NPaKTUYECKW Ha M6y ry6uHY,
4TO [@eT BO3MOXHOCTb CHU3WTL 3a60HOE AaBneHne 40 HEOHXOAMMOro 1 nomy-
YUTb NPOEKTHBbIA OebnT.

[Tpy  BbINOMHEHMM Pa3NNYHbIX TEOMoro-TEXHNYECKMX MeponpusTui  (Bo3spat
CKB@XWHbI HA BEPXHWE TOPWU30HTbI, MOPOPa3pblB NnacTa, 3abypuBaHue BTOPOro
CTBOMA C BEPTMKANbHBIM BCKPLITUEM MacTa UMK C ropu3oHTanbHbiM 3a60em,
LOCTPEnbI NacTa 1 NpuobLLeHne apyrux 06beKToB) BeCbMa HEMPOCTO TOYHO OLe-
HUTb OXMAaeMblid 0e6UT, 1 NO3TOMY (haKTHECKME Pe3ynbTaTbl CYLIECTBEHHO OT/N-
4aloTCs 0T NPOEKTHbIX — HOrAa B HECKONbkO pa3. PasymeeTcs, nogobpaTb onTu-
MarbHOe HacoCHOe 060pYA0BaHME B 3TVIX YCHOBUAX HEBO3MOXHO: NOCIE 3amnycka
CKB@XWHbI B paboTy HAcOChl YACTO BbIXOOAT 3 CTPOS, W WX HEOBXOOMMO MEHSTh
B COOTBETCTBMI C A06bIBHBIMY BO3MOXHOCTAMIA CKBAXMH. 3T0 NPUBOAWT K AONON-
HUTEMbHBIM 3aTpaTaM Ha 060pY[OBaHWE M PEMOHTBI CKBaXWH. [ng rasnudTHom
CKBaXWHbI HETOYHOCTb B OLEHKE MPOEKTHOr0 Aeb1Ta NPakTUYECKN He UMEET 3Hae-
HUS 1 He NPUBOJUT K 0Tkasy paboTocnocobHOCTY 060pya0BaHIS.

Bce nepeuncnenHble kayecta raanudita MOATBEPXKAAIT Heo6X0AMMOCTb
1CNoMb30BaHMs 3Toro cnocoba Ao6bl4v Ha CaMOTNIOPCKOM MECTOPOXAEHN.

HeobxomyMo OTMETUTb, YTO YXKE HECKOMbKO a3 NMPeanpyuHIMAniCh MombITKL
BbIMOSIHATL PacHeT 3KOHOMWYecKoW 3(MEeKTVBHOCTA NepeBofa rasngTHbIX
CKBaXWH Ha HacOCHbI cnocob A0bbl4M, OAHAKO pesynbTaT 6bin BCEraa cyrybo
OTpULATENbHLIM. Y4nTbIBaA 3TOT (hakT 1 NOMOXWUTENbHbIE KAa4ecTsa rasnudra,
MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 3TOT CNoco6 A06bI4M elue fonro 6yaeT npu-
MeHsTbCs Ha CamoTnope.

CLIP & SAVE / HALUA CNPABKA

Compressor oil production is a method of lifting oil from a for-
mation to the surface by employing the energy of compressed
natural gas or by supplying air into the well from a compressor.
This method of implementation is called gas lift, or air lift when
compressed air is used.

There are two main types of gas lift: continuous and periodic.
In continuous gas lift, the process of fluid flowing from the for-
mation, moving through the lift string, and exiting at the surface
runs continuously. In this case, the gas lift operation results
from a reduction in density of the mixture column being raised.
In order to provide the outflow of oil from the reservoir, a specif-
ic pressure must be maintained in the bottomhole. When gas is
absent, the fluid column balancing this pressure does not rise to
the wellhead. Degassing the fluid column raises the level to
the wellhead and elicits a constant flow of product from the
reservoir to the surface while maintaining the required pressure
in the bottomhole.

In periodic gas lift, the production process consists of a peri-
od during which fluid accumulates in the lift string (flowing

from the formation) and a period in which the accumulated
fluid is driven to the surface by forcing compressed gas into
the lower part of the lift string. The well operation cycle is com-
posed of accumulation time and flow time. Two periodic gas
lift systems are used: One lifts with an ordinary pipe lift string
in which the fluid column accumulates and rises to the surface
in turns. The other uses a replenishment chamber for gas lift.
The chamber, whose diameter is larger than that of the lift
pipes, makes it possible to operate the well with low formation
pressure, when the accumulated fluid column in the lift string
cannot be significantly high.

Compressor oil production has several advantages when com-
pared with other means of artificial lift:

® Well equipment is free of moving parts
® When significant gas-oil ratio is present, the production
is highly efficient
® The production process is simple to automate and manage

KomnpeccopHasg pA0oObpua HepTH — crocob ImopreMa HedTh
73 TIAQCTa Ha IIOBEPXHOCTE 3@ CYET SHEPTUH CIKATOTO IPUPOAHO-
TO Ta3a MAM BO3AYXa, TOAABAEMOrO OT KOMIIpECCOpAa B CKBayKU-
Hy. YCTQHOBKA AASL OCYLIECTBACHHUS 3TOrO CIIOCOOA Ha3bIBAETCS
rasAu@T (IpU BO3AYXe — 3PAADT).

Cy11ecTByIOT ABE€ OCHOBHBEIE PAa3sHOBHAHOCTH rasaudra —
HeIIPEePbIBHBIN U IepruoAudYecKuil. [1py HellpephIBHOM ra3Aud-
Te MPOIleCcC MOCTYIAeHUS JKUAKOCTH M3 IIAACTa, ee ABUKeHUe
IO TOABEMHOU KOAOHHE U BBIXOA Ha MOBEPXHOCTH MPOTEKAET
IIOCTOSIHHO. B 3TOM cAydae paboTa ra3aarTa OCHOBaHa Ha yMe-
HBIIEHUN IIAOTHOCTH IIOAHMMAaeMOro CToADa cmecu. AAsS TOTO
4TOOBI 0OECIIeYUTh IPUTOK He(MTU M3 ITAACTA, HAAO MOAAEPIKU-
BaTh Ha 3a00€e CKBa’KMHEI OIIPEACAEHHOE AaBAeHHe. [1pu oTCyT-
CTBUU Ta3a CTOAD JKMAKOCTH, YPAaBHOBEIIHBAIOIIUI 3TO AABAe-
HHe, He AOCTUTAeT YCThs CKBa’KMHBI; pa3ra3upoBaHue CTOAGA
SKUAKOCTH TOBBIIIAET YPOBEHB AO YCThs W BBI3BIBAET HeIpe-
PHIBHYIO TIOAQYY IPOAYKIIMH M3 ITAACTa Ha TOBEPXHOCTH C COX-
paHeHHeM TpeOyeMOoro AaBAeHUs Ha 3aboe.

[Mpu nepropuyecKoM rasaudTe MpoIecc AOOBIYM COCTOUT U3
IIeproAa HAKOMAEHUS JKUAKOCTHA B IIOABEMHOM KOAOHHE (IIPH-
TOK M3 TIAACTa) U IePHOoAA MMOAAYM HAaKOMAEHHOW JKUAKOCTH Ha

Hogamap @ Dxmatgs - Hasligs Nelf

TTOBEPXHOCTh 3a CYET TOCTYIAEHHS CKATOTO ra3a B HUJKHIOIO
9acTh IOABEMHOY KOAOHHEI. BpeMsa HaKOIAeHNs ¥ BpeMs IIOAQYHN
COCTaABASIOT ITUKA PaOOTHI CKBaKUHEL [IpUMeHSIOTCS ABE CUCTe-
MBI ra3audra. OAHOU U3 HUX SIBAGETCS IePUOAUYECKUM Ta3AudT
C OOBIYHOM IIOABEMHOU KOAOHHOM TPYO, B KOTOPOM ITOIIepeMeH-
HO IPOUCXOAUT HAKOIAEHHe CTOADa JKUAKOCTH, €e IIOABEM W
BBIOPOC Ha MOBEPXHOCTS. Ellle 0OAMH c1toco0 AOOBIUU — IIEPUOAU-
YecKUM rasaudT ¢ KaMepou 3aMelleHud. Kamepa 3amelleHus,
AMaMeTp KOTOPOM OOABIIe, YeM AMAMeTp IOABEMHBIX TPYO,
TTO3BOASIET 3KCIAYATUPOBATH CKBAKUHEBI IIPU HU3KOM AABAEHUN
B IMAACTe, KOTAQ HAKOIAEHHBIN CTOAD JKMAKOCTU B TOABEMHOM
KOAOHHE He MOJKeT UMeTh 3HaYUTEABHOM BEICOTHI.
K O0CHOBHEIM HIpeMMylIecTBAM KOMIIDECCOPHOM AOOBIYM
He(TH II0 CPAaBHEHUIO C ADYTUMHU CIIOCOOAMM MEeXaHH3UPOBaH-
HOU AOOBIYM MOJKHO OTHECTH CACAYIOIIHE:
® OTCYTCTBHE ABVJKYIIUXCS AeTarel B CKBaKMHHOM
000OPYAOBAHUN;

® BBICOKAs 3 (PEeKTUBHOCTE IIpollecca IPU 3HAYUTEABHOM
Ta30BOM (paKTOpE;

® TIPOCTOTA YIPABAEHUS MPOIECCOM AOOBIYN
¥ eT0 aBTOMaTH3aIuH.

SOURCE: GREAT SOVIET ENCYCLOPEDIA / UCTOYHIIK: BOSTbLUAA COBETCKAS SHUMKMONEOUA
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Nepepaliomna u chsim ® Downstream

PaunoHann3aTopoB No 0CEHU YECTBYIOT
Best Innovators Honored This Autumn

B kanyn npogeccuonarbroro npasdgruka nHa CapamoBckom HIT3 mpaguyuoHHO 4eCmBOBAAU
nobegumeaell exkerogHoro KOHKypca No payuoHaAu3amopcKoll gesmeAbHOCIU.

KoauuecmBo u kauecmBO UHHOBAUUOHHbIX NPEGAOKeHUU HA npegmem onpegeAeHust AyHulux
paccmampuBaAOCh B npeggBepuu ocenu, Ko Anio pabomHUKOB He(hmsHOU U ra30Bol NPOMblWAEHHOCMU.

On the eve the industrial professional holiday, Saratov Refinery traditionally honored the winners
of the annual Innovator contest. The contestants were judged on the number and quality of their proposals
right before the autumn, to prepare for the Oilman Day.

Banentnna BacbkoBa
(VIVaskova@tnk-bp.com],

MeHemxep,

YnpasneHue no cBa3sM ¢ 06LLECTBEHHOCTbIO,
¢mnman «THK-BP [Nosomkbe»

Valentina Vaskova (VIVaskova@tnk-bp.com],
Manager, Public Relations, TNK-BP Povolzhie

(one winner) and The Best Innovator (three winners). The members

of the judges' panel were the heads of Saratov Refinery operating
departments and sections; the refinery's Chief Engineer Valery Liventsev
chaired the panel.

"Having examined the submitted materials, the refinery's Technology
Committee named Shop #12 (Power Shop) the Best Innovator Shop,"
Chief Process Engineer Section Engineer Anton Shishkin commented on
the contest results. "Over the year, team members from this shop sub-
mitted nine innovative proposals and all of them got implemented.
Naticeably, Shop #12 innovators were the most active in submitting pro-
posals. Despite the fact that technology solutions proposed by the power
engineers had no estimates of ecanomic benefits, they facilitate a safer
operation of the refinery's power plants and therefore target increased
reliability of the process equipment in place. This was the first case in
which a non-process shop was recognized as the best innovator."

The Crude Distillation Shop (Shop #1), the Elementary Sulphur and
Bitumen Shop (Shop #2) and the Gasoline Reforming and Diesel
Hydrotreatment Shop (Shop #4) had lower indexes for their entries
(the index is calculated per 100 persons working in the shop). Yet the pro-
posals that came from the process shops were in no way less effec-
tive. These proposals also can generate worthy efficiencies.
Specifically, the time needed to clean oil tanks was reduced from three
months to one week; water intake from Volga was downsized and con-
sequently the cost of after-treatment was reduced. The amount of uti-
lized electricity and steam was reduced; the quality of product blending
was improved to ensure the homogeneity of the entire flow; and sev-
eral other process-related issues were addressed.

Oleg Sulslov from Shop #12 won first place in the Best Innovator of
Saratov Refinery Award for his proposal to improve reliability of the refin-
ery's power plant. The implemented proposal reduced the overall accident
risk and therefore improved the stability of the refinery's equipment.
We must also note that Suslov submitted the largest number of innova-
tive proposals.

Eduard Duka from Shop #1, who won the second place award, pro-
posed several technology solutions to upgrade the crude receipt system
for increased processing of the light feedstock. He also suggested
reducing the water intake from Volga, which reduced Saratov Refinery's
environmental footprint and downsized water treatment costs.

One of the proposals by Alexander Myasnikov from Shop #4, who won
the third place award, dealt with improving the tetrachloride hydrocarbon

The contest had two nomination categories: The Best Innavator Shop

b/

TOPCKOV AeSTeNbHOCTI» (0HO Npu3oBoe MecTo) 1 «Jyulmi paunoHaninaa-

Top» (TpU Npr3oBbIX MecTa). B cocTaB XiopK BOLWNW PYKOBOAUTENM (HYHK-
UMOHanbHbIX fienapTamMeHToB 1 otaenos Capatosckoro HIM3, npepcepatenem
KOMICCIM CTan rMaBHbIA MHXEHep npeanpusTus Banepuin IveeHues.

«[TpoaHanu3npoBaB nofaHHble MaTepuarnsl, TEXHUYECKWA COBET NPeanpusTIAs
npuaHan «/Tyqwrm Lexom no pauyoHan3aTopckol aesTenbHocTi» Lex N212
(aHeprouex), — KOMMEHTIPYET pe3ynbTaTbl KOHKYPCa MHXEHEp OTAENa raBHoro
TexHonora AHTOH LLnwkuH. — B TeyeHre roaa B 3TOM KOnnekT/Be 6bino noaaHo
9 HHOBALWMOHHBIX MPEANOXEHIA, 1 BCE OHM BbINW BHELPeHbI. PaunoHan13aTops!
uexa N212 6binu HanGoree akTVBHbI B Mojade NPenoXeHuil, Y4To He 0CTanoch
He3aMey4eHHbIM. HEcMOTps Ha TO, YTO TEXHWYECKME PELIEHUS 3HEPreTVKOB
He MpedycMaTpUBaloT pacyeTa 9KOHOMUYECKOA BbIFOAbl, OHM 06ECnevMBaT
Gonee 6e3onacHyto aKCnnyaTaLuio ANeKTpOyCTaHOBOK 3aB0fA W, COOTBETCTBEHHO,
HanpaBseHbl Ha MOBbILIEHNE HAEXHOCTIN AEVCTBYIOLIEr0 TEXHOMOMYECKOro 060-
pyfoBaHug. KetaTu, 3T0 NepBbIi Cy4ai, Koraa «Henpou3BOACTBEHHbIA» LEX CTar
AyHLWMM N0 PaLMOHaNN3aToPCKOM AeSTENLHOCTY.

Llex nepeuyHoi nepepaboTkn Hedti (uex N21), Lex npon3BofCTBa aneMeHTap-
Hoi cepbl 1 BuTyma (uex N22) v uex ¢ ycTaHoBkami pudiopMupoBaHIg 6eH3HOBOI
thpaKkumm 1 rnapooYmMcTkI anaenbHoi dpakuii (uex N°4) nopani Ha KoHKypC 3asiB-
K1 ¢ MEHbLUMMI koadhdmumenTami (koaddmumeHT paccunTbiBaeTes Ha 100 veno-
BeK, paboTaiowmx B uexe). OpHako NPeanoXeHns aTux Npon3BOACTBEHHbIX LEXOB
Bbin He MeHee 3ekTVBHbIMU. VX ncnonb3oBaHmue Takke rMeeT Hennoxor K.
B vacTHocTw, ¢ Tpex MecsLes 10 OAHOA HEAENI COKPATMIOCh BPEMS YICTKM Hed-
TAHbIX PE3epBYapoB, YMEHbLUMMCS 06bem 3a6opa BoAbl M3 Bonry, cooTBETCTBEHHO,
CHU3WNNCH 11 3aTpaThbl Ha ee 04McTKy. CoKpaTMnoch KOMM4ecTBO MOTPeGRsemMblx
3NeKTPOSHEPrUM 1 Napa, YyuLWMNoch Ka4eCTBO CMELLEHIS BbIBOAKMbIX NPOAYKTOB
ANt 0BecneyeHnss OHOPOAHOCTY BCEr0 MOTOKA, PELUeH W PSd ApYrux npou3Bof-
CTBEHHbIX 3a7ay.

B HomuHaumm «Jlyqwnin paumoranusatop OAO «Capatosckuin HIM3» nepsoe
vecto 3aHan Oner Cycnos (uex N212) — aBTOp MpemnoXeHui No NoBbILIEHND
HAeXHOCTV PaBoTbl NeKTPOYCTaHOBOK 3aB0fa. PeaynbTaToM 1x BHEAPEHNS CTano
06LLIEE CHUKEHWE BEPOSITHOCTI BO3HUKHOBEHWS aBapUHBIX CIATYaLMiA 1, CeaoBa-
TENbHO, NOBbLILIEHIE CTABUNBHOCTI PaBOThI TEXHOMOMNYECKOro 060PY0BaHUA 3aB0-
na. Heo6xoanmo oTMeTuTb, 4T0 UMmeHHo Oner Cycnos BHEC HaMBombLIee Konmye-
CTBO NPESIOXEHN N0 PaLMOHANN3aLMA.

Anyapn [yka (uex N21), koTopomy no uToram KoHkypca 6bino NprcBOEHO BTO-
poe MEcCTO, NPEeAnoXMN PAf TEXHUYECKUX PELUEHWA MO MOAEPHU3ALMN CXEMbI
npuema HeTn Ang yBennyeHns o6bema nepepaboTKu NErkoro Chipbsi, a Takke
Mo CHWKeHMo 3a6opa Bogbl 13 Bonru, 4To No3BoNMNO YMEHbLUNTL OTPULATENb-
Hoe BnusHe Capatosckoro HIM3 Ha okpyXxatoLLyto 3KOCUCTEMY 1 CHU3UTb 3aTpa-
Thl HA 04YMCTKY MPUHSTON BOfBI.

OnHo u3 npeanoxennin Anekcanapa MsacHikosa (uex N24), 3aHsiBLIEro TPETbE
MECTO, HanpaBfIeHo Ha YCOBEPLLUEHCTBOBAHIIE NOAYM HETLIDEXXMOPICTOO Yriepo-
na (YXVY) B peakTopbl pucpopmuHra. 310 NO3BOMNIO HOPMUPOBAHO NOAABAThL pea-
TEHT ANg YBENMYEHIS CPOKa CyXBbl KaTanu3aTopa 11 NoBbILEHNS CTaBUNbHOCTY
€ro LeneBbIX CBOCTB. 3TOT paLMOHaN3aTop Takke NpemnoXun 3thdeKTUBHYIO
CXEMY [I0XVMa TEXHUYECKOro a30Ta 10 He0BXOAMMOro TEXHOMOTMYECKOr0 YPOBHS.

KonnekTuey uexa N212, a Takxe nyyiuiM pauyoHaniuaaTopam 3aBofa, no ycno-
BISIM KOHKYPCa, BbINMa4eHbl IEHEXHbIE MPEMIAN 11 3HAKW OTNINYMS.

«3a 2006 rop n socemb MecsiueB 2007 ropa TexHudeckuin coseT HI3 npuHan
k BHeapeHuio 49 n3 57 nogaHHbIX NPeAnoXeHuil, 33 U3 HUX UCNOMb30BaHbl B Mpo-

KOHKpr NPOBOANICS MO ABYM HOMUHALMAM: «JTyuLLnii Liex o paumoHanu3a-

Innovatsr @ [ctober - November Ne1f
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feed system on the reforming tanks. This enabled controlled feeding of
the chemical agent to extend the catalyst life and improve its stability.
The same innovator also proposed an effective design for the commercial
nitrogen booster that maintains the required pressure.

The Shop #12 team and the best innovators received cash awards
and merit badges.

In 2006 and eight months of 2007, the refinery's Technology
Committee approved for implementation 49 out of 57 submitted propos-
als; 33 proposals were used in the processes; the refinery's Chief
Process Engineer Mokhtaram Abbasov summarized the innovation activi-
ty results. "Some proposals had to wait for their turn to be implemented
during the scheduled turnaround in October 2007. | would like to note
that some of the proposed technology solutions (depending of the work
scope) may develop into investment projects that will be presented to
the Company's special Investment Committee. Of course, they will require
time for implementation, but they also will generate substantial benefits
for the refinery."

The refinery's process engineers are sure that their enterprise
team, especially, staff from the process shops still have great creative
potential that can and should be utilized more fully. There will be more
than enough applications for the innovative proposals in the coming
year. This relates to increasing the high-quality product output, reduc-
ing ground and air pollution, and improving labor conditions as well as
other issues that are no less important for the refinery.

The refinery also offers good economic incentives for innovation.
The best shop this year received 150,000 rubles and winner innova-
tors received 20,000 rubles, 15,000 rubles and 10,000 rubles for
the first-, second- and third-place awards, respectively. The design-
er royalty in case of implementation also should not be disregarded.
It therefore makes sense to be innovative.

PHOTO: AMARA BALABANOVA / ®OTO: TAMAPA BATTABAHOBA

Hogamap @ Dxmatgs - Hasligs Nelf

3BOACTBE, — NOABOAMT UTOMA [ESTENLHOCTM NO PaLMOHaNN3aLMN raBHbIA TEXHO-
nor 3asopia MoxTapam A66acoB. — OTaenbHbIE PauNPeanoXeHns «OXaani» BHe-
[PEHVst B MEpVO NNaHOBOrQ KanuTanbHOro PEMOHTa, NPOBELEHHOTO B OKTAGpPE
2007 ropa. OTMedy, 4TO HEKOTOpble W3 MPEANOXKEHHbIX TEXHUYECKMX PELLEHN
(B 3aBMCUMOCTYN OT 06bEMOB PaBoT) MOrYT NEPEPAcTM B MHBECTULMOHHbIE MPOEK-
Tbl, KOTOpbIE BYAYT 3aLMLLATLECS Ha crieunanbHom komuteTe B KomnaHum. Ecte-
CTBEHHO, OHW WUMEIT ANNTEMbHbIA CPOK BHELPEHNS, HO NpUHECYT 3aBody Gonee
OLLYTUMbIE PE3YNbTaTbi».

3aBofcKkMe TEXHOMOM YBEPEHBI, YTO TBOPHECKUV NOTEHLMAN paBoTHUKOB Npea-
MpuaTAS U 0COGEHHO €ro NMPOM3BOACTBEHHBIX LEXOB AANeKo He McYepnaH, ero
MOXHO 1 HYXHO 1Cronb3oBaTh Gonee nonHo. Cdep NpuioxeHns HOBATOPCKOV
CMeKamnki 1 B MpefcToswem rogy 6ofee Yem [0CTaTOMHO — 3TO YBENMYEHNEe
BbINyCKa BbICOKOKAYECTBEHHOM NPOAYKLMI, CHVKEHE 3HEPro3aTpaT, obecneve-
He 6e30nacHoi aKcnsyaTaun 060pyLoBaHUS, CHUKEHIE BbIBPOCOB 3arps3Haio-
LUMX BELLECTB B aTMOCHEPY W NOYBY, YMyYLIEHWE YCIOBUIA TPYAA 11 PELUEHVE Opy-
rX, He MEHEe aKTyarnbHbIX [N1s 33B0Aa 3aaay.

MaTepuanbHblil CTUMYS K TOMY, YTOGbI pa3BMBaTb TBOPYECKYID Mbicrb, Ha HIM3
Hennoxoi. Jlyywwi Lex B 3Tom rogly npemmuposaH cymmort B 150 Thic. py6., a pauno-
HanuaaTopbl-noGegureni nony4unu 20, 15 1 10 Tbic. py6. COOTBETCTBEHHO 3aHsi-
TbiM MecTaMm. He cTouT c6pacbiBaTb CO CHETOB M @BTOPCKOE BO3HArpaXpaeHue npy
BHEJPEHVM NPEANOXeHA. Tak YTO eCTb CMbICT NPOSBUTL CMEKArKY.

Best Innovators of Saratov Refinery in 2007 (left to right):
Alexander Myasnikov, Oleg Suslov, Eduard Duka.

Ayumne panmoHaausaTopsl CapaTtosckoro HIT3
o uroram 2007 ropa (CAeBa HaAIIpaBo):
Anekcanpap Mscunkos, Oaer Cycaos, Oayapa Ayka.
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Ounbm, hunom, hunbm!
Film, film, film!

Haranua Ipywnna (NVGrunina@tnk-bp.com),
DYKOBOAUTENb DYkl IEPEBOI0B

W 8OMVHICTPATVBHOM MOAAEPXKY,
[lenapTameHT yrpaBneHns LIenoCTHOCTbIO,

BH «TexHonorvm»

Natalia Grunina (NVGrunina@tnk-bp.com],
TISA Team Leader, IM Dept., Technology

endorsed by the Company Leadership, at the beginning of this

year, an idea emerged in the Technology Stream: "Why don't we
produce a film about the Integrity Management?" We liked the idea,
as other subdivisions of the Company had already done this and we
felt we also had something to share. We could talk about our achieve-
ments and the day-to day work. ..

Several weeks of preparations later, the script is written, locations
for filming are defined, a "recce" trip made to sites and all the required
permits are at hand... We are ready. More than a dozen cases and
bags with equipment are packed into two cars. Our first destination
is the Ryazan Refinery.

Q fter the corporate standard on Integrity Management was

g

cmmmw

MOPaTUBHbIA CTAHAAPT MO YNPaBMEHU0 LIENOCTHOCTbID MPOM3BOLCTBEHHbIX

o6bekToB, B BH «TexHonmorum» nosBunack uges: «A novemy 6Gbl Ham He
CHATb (DUNbM 06 YNpaBNEHUM LiENocTHOCTbi?» nes Ham npurngaHynace: apyrie
nogpa3snenendus KoMmnaHum yxe caenani aTo, a Beflb HaM TOXE ecTb Yem Nofe-
nuTbesi. Pacckaxem 0 JOCTUXEHUAX, paBoynx ByoHsX. ..

11 BOT no3aan HeckomnbKo Hefemnb NOArOTOBUTENbHOM PaBoTkl: HANMCaHWE CLe-
Hapus, NOMCK NOAXOAALLMX 06bEKTOB, «pa3Be/Ka» Ha MecTax, NonyyeHne Heobxo-
O/MbIX pa3peLleHnit Ha cbemky. .. Bce roToso. bonee mecaTka sLMKOB U CyMoK
C annapaTypoii NorpyXeHo B [Ba aBTOMOGWNS, HAGWTbIX «N0fA 3aBA3Ky». [1epBbi
MYHKT Ha3Ha4eHus — PsizaHckuid HIM3.

Psi3aHb BCTPEYaeT CbeMOYHYI0 rpynny NponuBHbIM [oxaem. PaGoTHikn 3aBo-
[a LWyTS onpaBAablBaTcs: «/I3BMHUTE, NOrody HE CMONK 06ECMEYMTb, TOMbKO
BYEpa ConHUe 6bino». [epexugaem cubHbIA NMBEHL B ONEPaTOPHOM 1 CHOBA
«Ha HaTypy». B PHIK no nporpamme nopaep)xaHns LLENOCTHOCTM CENaHo 04eHb
MHOTO: UET MOAEPHIN3aLMS NEYeN, PEKOHCTPYKLNS CUCTEM CBPOCa N3BbITOYHO-
ro [aBMeHus, NOCTPOEHa HOBas 3alLMLLEHHas onepaTopHas. MaTepuana MHoro,
a BPEMEHN Marno, 4Yepe3 feHb — Cbemki B MOoCKBE, NHTEPBbIO C PYKOBOLCTBOM
Komnatum.

A 3aTemM — cHoBa «B Mone». B GykBanbHOM CMbICIE CMOBa, Tak Kak CrefytoLee
MECTO CbeMOK — B CTeNM B pavioHe byaynyka. LLlaraem no 6eckpaiiHemy nomio, cpeau
LIBETOB 4epTOnorioxa 11 BacumbKoB. Tak X04eTcs MpoCcTo NocUAETL Ha TpaBe, Hacna-
OWUTbCS COMHLIEM 1 NOPAf0BAaThCS XapkomMy NeTHemy fHi. .. Ho Het, pa6oTa — npex-

B Ha4ane aToro rofa, Koraa BbicLee pykooacTBO KomnaHuy opo6puno Kop-

Innovator @ [ctober - November Ne1f
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Ryazan welcomes the filming crew with pouring rain. The Refinery
representatives offer joky excuses: "Sorry we failed to ensure good
weather. It was still sunny yesterday". We hide from the heavy shower
in the control room and, as soon as we can get out, we are "on loca-
tion" again. A lot has been achieved about the Integrity Management
Program in Ryazan: the fired heaters upgrade and the open vents sys-
tem reconstruction are ongoing; a new protected control room has
been built. There is a lot of material to film and time is tight. In a day,
we must be back in Moscow for the Company Leadership interviews.

Then, we are back "in the field". That is used literally, as our next film-
ing location is in the steppe around Buzuluk. And, here we are, walking
though the vast field of thistles and cornflowers. | feel more like sitting in
the grass, enjoying the sun and the hot summer day... but | can't. Work
first! And that is why each of us is in full protection outfit; the camera-
man has his 12-kilogram camera in his hand, someane else is carrying
the microphone, yet another person carries the tripod... "You have
o learn to carry heavy kit if you want to work in film production," John
Simmons, the film director and producer jokes.

We film several stories on pipeline corrosion mitigation near Buzuluk,
drop by an oil treatment facility of South PU, then we hit the road
again. Now we head North, we are going to Nizhnevartovsk.

Heat and gnats welcome us in Siberia. Each interview is filmed
demanding several takes; it is not easy to keep an equal mind when
attacked by swarms of blood-sucking insects! Only the director and the
filming crew behave as if they did not mind it. Obviously, they have
worked in worse conditions. Their faces do not show a single trace of
weariness, the eyes of the cameraman, Yuri, glisten with excitement.
The world must look very different through the camera lens. There were
cases when we got "stuck" at a site for some twenty minutes, because
Yuri wanted to take a shot of a tank "from here, from there and from
that bridge over there". Not being a film-maker, | only realized why this
had to be done when | viewed the first cut of the program. But, at that
moment, on site, all of us just watched the crew work and we did our
best to help them.

| would like to particularly mention the contribution of all the partici-
pants who took part in the filming and who showed immense patience:
they walked the bridges, went up and down the stairs, pushed the but-

PHOTO: MARK CANNELL / ®0TO: MAPK KEHHE/N

[ie Bcero. A MoTOMY Ha HAac MOJHbIA KOMMMEKT CrieLOAexbl, B PyKax y onepaTopa —
1 2-kunorpaMmoBas kaMepa, KT0-T0 HECET MUKPOAIOH, KTO-TO — LUTATUB. .. «X04eLlb
paboTaTb B CbEMOYHON MPYNNe — Y4MChb TACKaTb TKECTM!» — CMEETCS Halll Pexuc-
cep 1 npoatocep [koH CummoHe.

Mop Bby3ynykom Mbl CHUMaEM HECKOMbKO CIOXETOB 0 3allyTe Tpy6onpoBofoB
0T KOppO3iK, 33e3XaeM HeHafonro Ha yCTaHoBKy noaroToBki Hedyi ME «HOr»,
1 CHOBa B MyTb. Tenepb Hall MaplipyT UAeT Ha cesep, B HKHeBapTOBCK.

PHOTO: / ®OTO: ON COMMUNICATION
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tons and closed the blast proof doors over and over again and did every-
thing the film director and the cameraman asked them to do. What is
more, they suggested how to make reconstruction scripted scenes
more realistic. There were other scenes, such as the replacement of
the surge protectors in NNP and internal coating application in a tank
in SNGDU-2, that were filmed in real working environments.

And there comes the last shot at booster pumping station BPS-28.
We could not open a bottle of champagne, as the film-making tradition
requires, since we were on the Company premises. Everyone just con-
gratulated each other with the successful completion of the wark.

So, our result is a 36-minute film. Only for me, it means very much
more: months of preparation, 10 days of intensive filming, six journeys
with over 200 kg of luggage shared among five people, more than seven
hours of recorded material and the unforgettable experience of being
part of the most unusual business trip in the history of my employment
with TNK-BP.

Cvbnpb BCTpEYaeT Hac >kapoi
1 Molwkapon. Kaxnaoe WHTEpBbio
NPUXOAMTCS 3anucbiBaTb C  He-
CKOMbKWX Ay6reit — HenpocTo Cox-
paHATb  HEBO3MYTUMOCTb Mepef
kamepol, Koraa Tebs aTakylT cTau
kpoBacocywmx Hacekombix! Tombko
PEXWCCEePY W CLEMOYHOW Tpynne
BCE HWMNOYEM — BMIHO, 1 HE B TaKIX
ycnoBusix pa6oTtanu. Ha nuuax —
HW crefa ycTanocTu, y onepaTtopa
tOpnst — a3apTHbIit Gneck B rnasax.
Mup yepe3 06bekTMB Kamepsbl,
HaBEpHOe, BUANTCS COBCEM JpPYrUM.
Ckonbko pa3 Mbl «3acTpeBann»
Ha OfHOM MECTE MUHYT Ha [Baj-
uatb, notomy uto Hpuio xoTenock
CHTb pe3epByap «0TCloAa, OTTyaa,
a NoTOM eLLe BOT C 3TOr0 MOCTHKa».
3a4eM 3TO 6bINO HYXHO, MHE,
HenpodeccuoHany, CTano  [cHo
NUWb N0 OKOHYaHUM MOHTaxa.
A Torpa Bce Mbl MpocTo Habnioaani
3a paboToi rpynnbl 1 1130 BCEX Cun
CTapanuchb nomoYb.

Oco60 HyXHO OTMETWTb BKNag
106pOBOSbLIER, MPUHUMABLUMX YYa-
cTue B Cbemkax ann3opos. CHosa
1 CHOBA OHM TEPNENuBO XOAUNIK
Mo MOCTVKaM, MOJHIMANNCh U CryCKanMChb, HaXWUManu Ha KHOMKM, OTKpbIBanu
11 3aKpbIBanV TSHKEMYH0 B3PbIBO3ALLMLLEHHYI0 1BEPb — B 06LLEM, Aenanu Bce, YTo
NPOCWII PEXMCCEp U OMepaTop, 1 NOACKAa3bIBanu, Kak CAenaTb NOCTAHOBOYHbIE
CLeHb! 6onee NpaBaONOA0BHbIMK. A Takve CIOKETbl Kak 3aMeHa orpaHnyuTenen
nepeHanpspkeHnss 8 OAO «HHM» 1 okpacka BHyTpeHHer nosepxHocT PBC
B CHIY-2 6binn CHsATbI HEMOCPELCTBEHHO B MECTaX NPOBEeHNs pacoT.

11 BoT, Ha [IHC-28 oTcHsT nocneanui kagp. Mbl HE CMOrMK 0TKYNopUTb GyThl-
JIKY LIAMNAHCKOro, Kak Tora TpebyeT KMHOLWHas Tpaauuns — 06BEKTOBBIA PEXUM
He no3sonun. Bce npocTo nosgpaBunv Apyr Opyra C YCMELHbIM OKOHYaHWEM
pabaThI.

Tenepb 9 Aepxy B pykax auck ¢ 36-MUHYTHbIM (DUIBMOM, HO AN MEHS 3T0
Mecsilibl NoAroToBky 1 10 AHEN NHTEHCUBHBIX CbEMOK, LIECTb NEPee3noB 1 nepe-
netos ¢ 200 kr Garaxa Ha naTepblx, 6Onee CEMI 4acoB OTCHATOrO MaTepuana
11 He3abblBAEMbI/ OMbIT y4acTUS B CAMON HEOBbIYHOA KOMAHAMPOBKE 38 BPems
pa6oTsl B THK-BP.

PHTO: / ®OTO: ON COMMUNICA




ynpaBﬂEHHE LUeNTOCTHOCTbHO. 3aBTpa HadyUHdeTCHa cerogHs

Integrity Management:

OpJHOWM 13 BaxXHeWLLMX 3ajay, cToawmx nepen KomnaHven, sBnseTcs
obecrneyeHne NpombILNeHHOM 6e3onacHOCTN / yrnpaBneHue
LLeIOCTHOCTbIO MPOU3BOACTBEHHbIX 00bekToB. THK-BP BnageeT orpom-
HOW U CIOXHOM MHPACTPYKTYPON. 3HaYMTENbHAs €€ YacTb HAaXoAUTCS
B 3KCMnyaTaummn bonee 20 neT, YTO CO3/aeT NOTEHLMANbHYIO BO3MOX-
HOCTb BO3HUKHOBEHMS Pa3fNYHbIX aBapuii U MPOUCLLECTBUN. B 3Ton
obnactn THK-BP OyneT pyKoBOACTBOBATLCS KOPMOPATUBHbLIM CTaHAAP-
TOM MO YMNpPaBAEHUIO LLENOCTHOCTLIO MPOU3BOACTBEHHBIX OOLEKTOB,
KoTopbIn Obin 0f406peH pykoBoacTBom KomnaHuu B sHBape 2007 roga.
OH COOTBETCTBYET HOPMATUBHbLIM JoKyMeHTam P® B 0651acTy MpoMbiLL-
neHHom 6e30MacHOCTU 1 NoALAEPXKMBAET BbINONHEHME UX TPeOoBaHUN.
dunbm, KOTOPbLIV Mbl Npeasiaraem BalleMy BHUMaHWIO, OMUCbIBAET O4HY
13 OCHOBOTMOaraloLWmMxX KOHLEMNLMIA CTaHAapTa — «anarpammy
OapbepoB» — U LEMOHCTPUPYET NPOLLECC UCMOSb-

30BaHNA «OLUEHOYHbIX NTNCTOB ©esonacHom

3KCMyaTaLum U LeIOCTHOCTU OObEKTOBY,
KOTOPbIV NPUMEHSETCS ANs onpeaeneHns
CTeneHn cooTBeTCTBUA cTaHAapTy. CbeMKn
MPOXOAUNN Ha HECKOJIbKMX NpeanpuaTuax
Tpex busHec-egnHuu BH «Pa3Bepka
1 [lobblua», a Takxke Ha HedhTenepepabaTbl-
BatoweMm 3aBoge. Punbm feMoHCTpUpyeT,
KaK 3TV NpeanpuaTUs pelaroT KOHKPETHbIe
3afia4un B 0651aCTU yNpaBAeHUs LEeNIOCTHOCTbIO.
KomnaHua THK-BP exerogHo Tpatut
Ha obecneyeHme LeNnoCTHOCTU U NMPOMbILINEH-
Hom 6e3onacHocTy okoso $300 MiH.
STV 3aTpaTbl HanpaBneHbl Ha N3y4eHne
onacHbIX aKTOPOB U 3aLNUTy, ANarHoCcTMpoBa-
HWe, PEMOHT 1 3aMeHy obopyaoBaHUs.
Mekl Hageemcsi, 4TO Ham yaanocb NPOAEMOH-
CTPMpPOBAaTh BCe pa3HOObpa3une mepo-
NPUSATUIA MO YNPaBieHNIO LLeNoCT-
HOCTbIO, KOTOPbIE pPeann3yoTCs
cerogHs ans NOBbILLEHUS
©e3omnacHOCTN NPON3BOACTEA,
yMeHbLUEeHWsl BO3AeNCTBUS
Ha OKpy>atoLyto cpeay
W CHUXXEHWS PUCKOB
ona Komnanun.

Tomorrow Starts Today

-V
Industrial Safety / Integrity Management is one of
TNK-BP’s major challenges. TNK-BP has a huge and
complex infrastructure, much of which is more than
20 years old, creating the potential for accidents and
incidents. The standard to which the Company will
work in this area, (called the Corporate Standard on
Integrity Management), was endorsed in January 2007
by the Company’s leadership. The standard
is aligned with, and supports compliance with,
the Russian Federation Industrial Safety regulations.
This film describes one of the fundamental concepts
within the standard, called the “barrier diagram.”
It showcases a process, called the “Integrity
Management Scorecard” which is being implemented
to measure compliance with the standard. The DVD
visits a range of locations in three Upstream BUs and
one refinery Downstream, to show how their
particular Integrity Management challenges are being
resolved.
TNK-BP annually spends about $300 min on Integrity
Management/ Industrial Safety; this expenditure
is used for understanding hazards and protecting,
inspecting, repairing and replacing equipment.
We hope that the DVD demonstrates the variety
of Integrity Management activities now being
implemented to improve safety, reduce harm to
the environment and reduce risks to the Company.
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