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V/iropb Pyctamos,

leHepanbHbli gupektop OAOQ «BepxHeuoHcKHedTeras»
Igor Rustamov,

General Director, VCNG

MpoMmbILLNEHHas 3KCTTyaTaunsa KpynHeiilero 8 BocTouHoit Crbupn BepxHEUOHCKOro MecTOpOX/eHNs Hauanach B OKTA6pe
2008 roga, He npowno u roga kak OAO «BepxHe4oHCKHedhTeras» 0TMETUIO0 3HaMeHaTenbHoe CobbiTue — 406bIYy NepBoro
MWNI/IMOHA TOHH HedhTu.

[onroe Bpems 3anacbl NEPCNeKTUBHbIX BEpXHEUOHCKUX 3aexeil ocTaBasnch HeBOCTPe6OBaHHbIMM. X 0CBOEHME OCNIONKHS-
NoCb LesbiM PAAoM (DaKTOpOB: PACMONOKEHHOe B [NYXOW Taiire BHanM OT KakoW-mbo MH(PacTpyKTypbl, MECTOPOX/eH!e
XapaKTepu3yeTCcs YHUKaIbHbIM re0I0rNYeCcKM CTPOEHUEM 1 MNACTOBLIMU YCTIOBUAMM.

MoBOPOTHLIM MOMEHTOM CTaNo pelleHne npaBuTeNbcTBa PP 06 W3MeHeHMW MaplupyTa HeqTenpoBOAHOA CUCTEMbI
«BocTouHas Crbups — Tuxuit okean» (BCTO). 310 cobbITUE KOPEHHbIM 06pa30M M3MEHWNO CyAbOY MECTOPOXAEeHNs, obecne-
UMB BEPXHEUOHCKON HEe(TI HafieXHbIA PbIHOK CObITa. BCero 3a HECKONMbKO NET B rNyXOii Tailre BbIPOC COBPEMEHHbIA BbICOKO-
TEXHONOTNYHLIA HedpTenpombIcen: 6bin MPONOXKEH HeTenpoBOg, NMHMK 3neKTponepejady, aBTOMOOGWIbHAA MarucTpasb,
COOPY)XeH KOMMNeKC 06bEKTOB M0 J06bIYe W NOATOTOBKe HedpTI W 6NaroyCTPOEHHbIA NOCENOK HedhTe06bITHMKOB.

Komnatus THK-BP o6ecneunBaeT NOCTOAHHbIA POCT MHBECTULMI B pa3BUTUE aKTWBA: Ha CErOAHALIHMIA AeHb OHU NPU6N-
xatorea kK $1,5 Mapg. 3Tv cpeAcTBa pacxogyloTcs Ha BHeApeHue B MPOWU3BOACTBO MOCIEAHNX JOCTUKEHWI HedhTera3oBoil
MPOMBILUNIEHHOCTI, OCHALLEHME MECTOPOX/EHWNA Camoii COBPEMEHHON TEXHMKOIA, CMOCOGHONM pelwaTb 3ajady achdeKTnBHON
pa3paboTKu CTOMb HENPOCTOro 00bEKTA, a Takke Ha MOCTOAHHYIO 3ab60Ty 0 6e30MacHOCTV NepcoHana, paboTarLero Ha Hed-
Tenpombicne.

OAO «BepxHeuoHCKkHedTeras» OyaeT urpatb BCE BO3PaCTalollylo poib B PasBuTUM HedhTefo6bIBAIOWEr0 KoMMekca
BocTtouHolt Cnbupn — yxe CerofHs B pernoHe NOSIBASIOTCA NyulLne poccuifickue v MeXpyHapoaHble CEepBUCHbIE NOAPAAUMKY,
0OKa3blBatoLLe WINPOKWIA CIEKTP yCyr — OT GypeHns [0 peann3almin KOMNIEKCHOR NPOrpaMMbl XMMU3aLMK MECTOPOXKEHNS.

[o6blya nepBoro MUNMOHa TOHH HeTv — yBeauTenbHoe CBIAETENLCTBO TOro, 4T0 OAO «BepxHeUoHCKHedhTeras» BbLIXOAUT Ha
HOBbIiA 3Tan Pa3BUTISA 1 NOCTENEHHO CTAHOBMTCA [00ObIBAIOLLIM NpeanpuaTUeM. byayliee akTuBa CBA3aHO C yBENMYEHNeM J00bIum
YINIeBO/0POAi0B — B NMEpPBYI0 O4epefb, 6n1arofaps UCNONb30BAHWI0 COBPEMEHHBIX AOCTIKEHUA HayKN U TEXHUKW A9 NOBbILLEHNS
3(hheKTMBHOCT NMPOEKTA. YKe B b/udKaiiluve NATb NeT NpesnpuaTve NaHUpyeT YBenuunTs 4o6bi4y 40 6 MH T HedhT! B rog,.

OfHUM 13 TNaBHBIX YCNOBIIA YCNELLHOTO ABKEHNSA BNepes ABNAETCA 3aBepLueHie paboTbl N0 CO3AaHMI0 MPOeKTa NoHOMAC-
LTabHOIt Pa3paboTKu MECTOPOX/EHMS. PelleHneM 3Toi 3a/a4 3aHUMAIOTCA CTIeLWannCTbI rpynNbl ypasieHns BepxHeUoHCKUM
MPOEKTOM COBMECTHO C COTPYAHWKAMW MPeAnpUATISA, UCMONb3Ys Nyullie NpaKTUKN MUPOBOIA HedpTera3oBoi 0Tpacau 1 yHU-
Ka/lbHbIl OMbIT, HAKOM/EHHBIV B XOZe 0CBOEHUA MECTOPOX/AEHNS.

MOXHO C yBEPEHHOCTbH CKa3aTb, YTO 3TOT TEXHONOTNYECKMI ONbIT GECLiEHEH A/1s1 BCEX CNeLnanncTos HedpTaHoli oTpacnn,
11 CErofiHst Mbl IE/IMMCS 3TUM OMbITOM C YMTaTENAMN XypHana «HosaTop».

Verkhnechonskoye (VC) field, the biggest field in East Siberia, was brought into commercial production in October
2008; in less than a year, VCNG celebrated production of its first million tons of oil.

VC reserves remained unclaimed for a long time. The field development was impeded by a number of factors including
remote location in taiga miles away from any infrastructure and unique geologic structure and reservoir conditions.

The pivotal point was a decision of the Government of Russian Federation about changing the route of the East Siberia —
Pacific Ocean oil pipeline system (ESPO). This granted VC crude a steady sales market thus changing the future of the field
dramatically. It took only several years to construct a modern technology-intensive oil field infrastructure: oil crude pipeline,
electric power lines, automobile road, oil production and treatment facilities and a comfortable camp for workers.

TNK-BP ensures continuous growth of investment into development of the asset which is currently close to $1.5 bin.
These means are used to introduce the latest technologies, equip the field with front-end machinery and facilities that
would help develop such a complicated asset most efficiently, and continuously ensure personnel safety.

VCNG will play an ever growing role in development of the oil production complex in East Siberia. The best Russian and
international service contractors are coming to the region to provide a wide range of services from drilling to managing
comprehensive production chemistry programs.

Production of the first million tons of crude is a convincing sign that VCNG enters the new stage of evolution and
progressively becomes a production center. The future of the asset is associated with hydrocarbons production growth,
primarily through the introduction of modern technologies and equipment to improve the project's efficiency. In the next
five years the company intends to increase production up to 6 min t of crude per year.

One of the key conditions for successful progression is the completion of the full field development project design. The VC
Project Management Team works jointly with VCNG team and best international practices and unique experience gained
in the process of field development are applied to resolve this task.

We can say with confidence that this experience is priceless for oil business and we share it today with the readers
of the Innovator.
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TNK-BP to Start Seismic Acquisition TNK-BP

in Astrakhan Region

In November — December, 2009, Orenburgneft will start seismic
exploration in Kirikilinsky and Vatazhny Severny license areas
in Astrakhan Region.

In 2006, TNK-BP acquired three production licenses in Astrakhan
Region. Two of the license areas (Vatazhny Severny and Kirikilinsky
licenses) are located within the environmentally sensitive delta
of the VVolga River, near specially protected natural areas and wet-
lands of international importance included on the Ramsar List.

In 2008, nongovernmental environmental organizations conduct-
ed environmental and landscape mapping of the Volga River delta
within the license areas in order to assess the degree of anthropo-
genic impact. TNK-BP provided financial support to the project.
Results of the project were used to prepare environmental impact
assessment materials and develop monitoring programs for VVatazhny

Production Equipment TNK-NYAGAN

Improved in Nyagan

TNK-Nyagan’s Oil and Gas Production Shop #£4 has been operating
two wells with improved sucker rod pumps (SRP) made by Cameron since
February 2009.

The new equipment allowed changing the production method for
wells #1861 and #1841 in Yem-Yegovskaya area where ESPs were
uneconomic and inefficient. “Low fluid inflow to the bottomhole forma-
tion zone and high gas-oil ratio inevitably resulted in pump gassing and
no flow. The risk of submersible motor overheating was also high.
The improved SRPs by Cameron helped resolve the production problems
and resume efficient well operation,” comments lldar Fatkhutdinov,
Acting Foreman of Shop #4 Well Stabilization Crew.

In addition, SRP surface equipment was also upgraded. Mir controls with
variable speed drives were installed that regulate the current and pumping
frequency with no stops. There is an echo sounder installed in the annulus
to determine the fluid level and a weight sensor fixed to the polished rod.
These devices provide data for a dynamometer chart that describes pump
operation. The chart is displayed on the operator console.

The average daily rate of wells #1841 and #1861 currently amounts
to 14 t and 10 t of oil, respectively, and the entire equipment package
of the wells operates reliably.

Severny and Kirikilinsky license blocks.

In July, 2009, the Company held a round-table with the represen-
tatives of the local administration, nongovernmental organizations
and the heads of biosphere reserves to discuss the environmental and
fisheries regulations that apply to seismic acquisition operations.

TNK-BP assured that the seismic survey will not involve any drill-
ing and blasting operations. The vehicles carrying seismic sources
will be mounted on wide wheels producing ground pressure compa-
rable to that produced by bicycle tyres. Seismic signal duration is
only nine seconds — such signal is not felt even as close as 50 m from
vibration source. Moreover, chemicals harmful to fish farms will not
be used in seismic operations.

TNNC Contributed TNK-BP SIBERIA

to Discovering Three New Fields

Since the beginning of 2009, three new fields (Zapadno-
Okhtymlorskoye, Tamarginskoye and Vostochno-Kalinovoye)
have been discovered with the participation of Tyumen Petroleum
Research Center (TNNC).

Zapadno-Okhtymlorskoye field is located in Khanty-
Mansiysk Autonomous District — Yugra, in the license area
held by Nafta-Yugra. C1 and C2 oil-in-place volumes are about
1.3 min t. Tamarginskoye field is located in the south of Tyumen
Region, in the license area of TNK-Uvat. Geologists estimated

First Five-Lateral Horizontal Well TNK-BP SIBERIA

Drilled in Russkoye Field

Tyumenneftegaz drilled the first five-lateral horizontal well in
Russkoye field. Its flow rate exceeded initial expectations; however,
production volumes will be estimated more accurately in winter when
the winter road has been constructed and oil can be exported.

Such wells are still a rarity in Russia — this technology is used for
complicated production conditions. Complicating factors in Russkoye
field include viscous oil, a vast gas cap and permafrost. “This technol-
ogy was selected in order to ensure larger reservoir coverage, to estab-
lish connectivity and reservoir properties,” explains Evgeny Zadoro-
zhny, Tyumenneftegaz General

the field reserves at 1.5 min t. Vostochno-Kalinovoye field with
823,000 t of oil reserves was discovered in Orenburg Region,
in the license block held by Orenburgneft.

As part of exploration and appraisal activity, TNNC is currently
providing research and technical support to 133 license areas,
including 13 blocks of the Uvat Project. Tyumen Core Storage
Facility holds 80 km of core sampled in most of the Company’s
fields and placed at the facility for a long-term storage.

Heating Cable ONAKO-MEDIA

to Mitigate
Environmental Risks

Director. “New drilling technolo-
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gy testing results will be evaluat-
ed after well commissioning.”

Orenburgneft’s Buzulukneft applies a heating
cable to tackle production tasks with no damage

6,500 m were drilled in Rus-
skoye field in the first half of 2009.

to the environment.
Factors complicating Brent crude artificial lift

Multi-hole drilling technology
was also tested in three wells
of Pilot 2; afterwards, the whole
volume of drilling waste was uti-
lized. Oil production over the first
six months amounted to 19,000 t
which is twice as much as was
produced over the correspond-
ing period of 2008.

On top of that, the construc-
tion of Phase 1 of start-up oil
transfer facility was completed,
well pad and trial course
of the access road to Pilot 3 were
constructed. Those are accom-
plishments of great importance
given a complete lack of infra-
structure in the production area.

include high gas-oil ratio, presence of wax, and
significant depth of occurrence. While pump
meantime between failures in Buzuluk is 500 days
to 600 days, Pervomaysky area pump run life is
twice as short. That is why a new method was first
applied here.

“When we thought of how to minimize the envi-
ronmental risks associated with resulant treat-
ment, we decided to apply a heating cable. When
run in operating well tubing, it keeps increasing
the temperature thus making it possible to trans-
port wax from the well rather than burning it after
mechanical well cleanup,” says Alexey Dranitsyn,
Head of Buzulukneft Production Technology
Section.

TwoheatingcableunitsareruninPervomayskaya
group of fields and another one in Garshinskoye
field. “We selected the wells that are most fre-
quently cleaned by milling with subsequent pit

Russkoye oil production
over the first six months of 2009
amounted to 19,000 t of oil.

burning,” comments Dranitsyn.
Next year It is planned to apply this technology
to more wells.




B HAraHu ycosepLieHCTBOBaUN
Zo6biBatoLiee obopysosaHue

C cheBpansa 2009 roga Ha ABYX CKBaXKMHaX Liexa Aooblum
HethbTn 1 rasa (LLAHI) Ned OAO «THK-HsraHb» Begetca
JKCrn/yaraums YCOBEPLUEHCTBOBAHHbIX LUTAHTOBbIX [/y-
6UHHbIX Hacocos (LLIFH) dompmbl Cameron.

BHefpeHvie HOBOro 060py0BaHNSA MO3BOMNIO CMEHUTb
Cnoco6 akcnayataunm ckeadkuMH Nel861 wn Nel841l
Em-EroBckoi nnowlaaw, rge mcnonb3oBaHve JLIH 6biio
HepeHTabeNbHbIM 1 HE3MEKTMBHLIM. «Cnabblii NPUTOK
hnorga K Npr3aboiiHov 30He niacTa 1 BbICOKUIA ra3oBbii
(haKTop HEN36EeXXHO NPVBOAW/IM K 3ara3oBbIBaHMIO Hacoca
M cpbiBY nofaun. Takoke Obln BbICOK PUCK Meperpesa
MOrpy>KHOro Asurartesns. YCoBepLUEeHCTBOBaHHas MOZEe/b

Mpu yyactn THHLL OTKPBLITO TPU HOBbIX MECTOPOXAEHNS

C Havana 2009 roga nNpv y4acTUn CrneunannmcToB THOMEHCKOrO He(dTAHOIO Hay4HOro
ueHTpa (THHLL) OTKpbLITO TpWM HOBbIX MECTOPOXKAEHUS: 3anafHo-OXTbIMIOPCKOE,
TamapruHckoe 1 BoctouHo-KaninmHosoe.

3anafHo-OXTbIMIOPCKOE MECTOPOXKAEHME PACMONOXKEHO B XaHTbl-MaHCUIICKOM aBTo-
HOMHOM OKpyre — HKOrpe Ha NMLEH3VOHHOM Y4YacTke, npuHagnexxawem OO0 «HadTa-
HOraHck». Feonormyeckue 3anacbl HedhTK No kateropusm C1 n C2 cocTaBnAoT 30eCb OKO/MO
1,3 MH T. TamaprMHCKoe MeCTOPOXKAEHME PacronoXKeHO Ha tore THOMEHCKO 06/1acTy Ha
NNLEH3NOHHOM yyacTke OO0 «THK-YBat». [eonorv oLeH/BatoT 3anacbl MECTOPOXKAEHUS
B 1,5 MAH T. BOCTOUHO-KanMHOBOE MECTOPOXKAEHME C 3anacaMu B 823 TbiC. T HEQITN OTKPbI-
To B OpeHb6yprcKoii 061actTu Ha Tepputopun, npuHaanexatlein OAO «OpeHbYprHedTb».

CerogHs THHL] B pamKkax reonoropa3Befo4HbIX paboT BbIMONHSAET Hay4YHO-TEXHNUYECKOE
ConpoBOXKaeHME 133 NMLEH3MOHHbIX Y4aCTKOB, 13 13 KOTOPbIX BXOASAT B YBaTCKUIA MPOEKT.
Ha ponroBpeMeHHOM XpaHeHUW B THOMEHCKOM KepHOXpaHWUIWLLEe B HacTosilee Bpems
HaxogsaTcs 80 KM KepHa ¢ 60/1bLUIMHCTBAa MECTOPOXXAEeHUI A KomnaHuu.

THK-BP CHBHPhH

LUMH dompmbl Cameron no3sonuia peLunTb TeEXHONornye-
CKMe nNpobnembl f06bIYM 1 BO30OHOBUTL 3WGEKTVBHYHO 3KCMyaTauuio
CKBaXKWH», — paccka3sblBaeT UCMO/MHAOLLMIA 0653aHHOCTY MacTepa 6pu-
ragbl Mo BbIBOAY CKBaXKVH Ha pexxum LIAHT-4 Vnbaap PaTxyTanHOB.

Kpowme Toro, 66110 MOLEPHU3MPOBaHO Ha3eMHOe 060PY0BaHVE CTaHKa-
Kaua/ikm — yCTaHOBNeHa CTaHLMs ynpasneHus «Mup» ¢ 4aCTOTHbIM Mnpe-
o6pa3oBareneM, KOTopbIii MO3BO/SET PerynmMpoBarb HYacToTy TOKa U Kava-
HWI4 cTaHKa 6e3 0cTaHOBKW. HazeMHoe 060pyaoBaHme CKBaXKMHbI CHabYKe-
HO 3X0/10TOM, MOHTUPOBaHHbIM Ha 3aTpy6be [/151 OnpejeneHus AMHaMmye-
CKOr0 YPOBHS1 YKMAKOCTU B CKBaXKMHE, @ Ha MOMPOBaHHBII LUTOK NPUKpe-
nfieH AaTymk Beca. ST NPUGOPLI MNO3BOSIAIOT BbIBOAWUTL Ha My/bT AUCMET-
Yyepa uHamMorpammy — XapakTepucTUKy paboTbl Hacoca.

CerofHsi cpeHeCyTOUHbI [e6UT CKBaXKMH Nel841 1 Nel861 cocTaBns-
eT 14 71 10 T Hed)TU COOTBETCTBEHHO, 1 OHW AEMOHCTPUPYIOT HAAEXKHYHO
paboTy BCero 060pyoBaHVA B LIE/IOM.

THK-HATAHb

Ha Pycckom MecTopoxaeHun npo6ypeHa nepsas
NATUCTBO/bHAS FOPU30HTA/IbHAS CKBAXKIHA

OAO «TtomeHHedTeras» Npobypunno Ha PYCCKOM MeCTOpOXK-
JEHUN NepBYIO MATUCTBOMbHYIO FOPU3OHTA/IbHYIO CKBa>KUHY.
Ee ge6buT npesbIcun NepBoHaYa/ibHbIe OXKMAaHWS, OfHaKO TOYHbIEe
06beMbl 6yAyT MOHATHBI B 3MMHWI NEpUOS, Korga 6yaeT nocTpoeH
3UMHWK U NOSBUTCS BO3MOXKHOCTb BbIBO3a HE(TH.

BypeHve nofo6HbIX CKBaXKWH B Poccuu noka peaxkocTb —
K X MOMOLUM NpuGEratoT B YCNOBUSAX [06bIYM, OCMOXHEHHbIX
pasniMuHbIMK  (hakTopamMu. Ha PyccKoM MecTOpOXAeHWW 3TO
BbICOKast BA3KOCTb HeTW, 06LLMPHas ra3osast Larnka v MHoroset-
Hemep3nble Nopogb!. «Bbli6op B NO/Mb3y AaHHOW TEXHOMOMMU 6bl
cfienaH ¢ Lenbto 6onbLuero oxeara nnacta, onpefeneHns cesa3aH-
HOCTU 1 (OUNLTPALIMOHHBIX CBOWCTB KONIEKTOPa, — MOACHAET
eHepanbHbIli gupekTop OAO «TioMeHHedTeras» EBreHuin 3aao-
POXHBIA. — Pe3ynbTaTbl UCMbITaHWUSA HOBOY TEXHOMOMMK 6ypeHns
6y ayT OLieHEHbI NOC/e BBOAA CKBAXKMHbI».

B nepsom nonyroauu 2009 roga Ha PyCCKOM MeCTOpOXXAEHUMN
6b110 NPO6YpeHo 6 500 M, a Takke NPOBEAEHO UCTIbITAHUE TEXHO-
N0 MHOT03a60AHOro 6yPeHNs Ha TPEX CKBaXKMHAxX NUIOTHOroO
yyactka Ne2, nocne 4ero

PHOTO: NIKOLAY CHEBANOV / ©0T0: HUKOJIAI HEBAHOB.

[o6bi4a HedhTin Ha Pycckom MecTopoxaesun |  BECh 06BeM GypOBbIX OTXO-
3a nepable Wwectb Mecsues 2009 roga A0B  6biN  YTWAM3MPOBAH.
cocrauna 19 000 T HedpTm. [ob6blua HepTn 3a nepsble
LUecTb MecsiLieB cocTaBuna
19 TbIC. T HedhTM — 3TO
BfBOe 60/bLLUE, YeM 3a aHa-
NOTVNYHbIN Nepuog NpPoLLo-
ro roga.

Kpowme Toro, Ha MecTopo-
>KAEHWW 3aBepLLIEHO CTPOU-
TenbCTBO MepBOi oYepeau
NyCKOBOr0 KOMMMEKca Mo
npuemy n oTrpyske HedTu,
a TaKke NocTPoeHO KycTo-
BOE OCHOBaHWe 1 MOMOXeH
NPOO6HbIN CMov Nogbe3aHOM
asTogoporn nwunota Ne3,
4TO MMeeT OrPOMHOE 3Haue-
HWe B YCNOBWUAX MOHOrO
OTCYTCTBUSI MHDPACTPYK-
Typbl B paiioHe A006bl4u.

THK-BP CUBHPb

THK-BP npuctynuT K ceiicmopa3Befke
Ha [BYX yyacTkax B ACTpaxaHCKomn 06s1actu

OAO «OpeHbyprHedhTb» B HOsI6pe-fekabpe 2009 roga Nnpuctynut
K CeiCMMYECKUM UCCNEA0BaHMAM Ha KMPUKUANHCKOM 1 BaTa>kHOM
CeBepHOM yyacTkax B ACTPaxaHCKO obnacTtu.

THK-BP npuo6pena Tpu nnLeH3nnM Ha pa3paboTKy MecTopoyKae-
HWIA B ACTpaxaHCKo o6nacTy B 2006 rogy. [lBa yyacTka — BaTadkHbIv
CeBepHblii  KNPUKNIMHCKMI — pacronoXeHbl B 3KOIOrMYECKN HyB-
CTBUTENBHO AenbTe Bonrn, B6/M3m 0cob60 oXpaHsieMbIX MPUPOAHBIX
TEPPUTOPUIA, a TaKkkKe BOAHO-O0MOTHBIX Yroauii MeXXAyHapogHOro
3HaYeHUs, HaXOAALLMXCS MOg, OXpaHOl PaMcapcKol KOHBEHLN.

B 2008 rofly 3K0/ornyeckme HenpasUTENLCTBEHHbIE OpraHM3auun
npuv huHaHcoBol noaaep>xke THK-BP npoBenn akonoro-naHaadgT-
HOe KapTorpacumpoBaHve fenbTbl Boarn B paiioHe IMLEH3UNOHHbIX
YYaCTKOB [/191 ONpejeneHns CTeneH aHTPOMOreHHOW HapyLLEHHOCTH.
PesynbTathbl 66111 MCMOML30BaHbI MPY MOArOTOBKE MaTepuasios OLeH-
K1 BO3JECTBUA Ha OKPY>KatOLLYO Cpedy M NporpaMm MOHUTOPUHIa
Ha Bata>kHom CeBepHOM 11 KUPUKWIMHCKOM Y4acTKax.

B ntone 2009 roga KomnaHmsa npoBena Kpyribiii cTon B ACTpaxaHu,
MOCBSILLEHHBIN 0O6CY>KAEHNIO KOMOrMYECKMX U PbIBOX03ANCTBEHHBIX
TpeboBaHW NPV NPOBEAEHMM CEeMCMOPa3Be0YHbIX PaboT, B KOTOPOM
NPUHSAN yYacTue NPeACTaBUTeNU BacTW ParioHOB, HEMPAaBUTENbCT-
BEHHbIX OpraHM3aLuii, pyKoBoguTeny 61ocepHbIX 3anoBegHNKOB.

Mo 3aBepeHutio THK-BP, mpu npoBefeHWn celicmopasBeaku
He ByayT UCMO/b30BaThbCs 6yPO-B3PbIBHbIE PA6OThI. [1/151 BO36Y>KAEHUS
KonebaHm byeT MPUMEHSATLCA TEXHUKA, YCTaHOBNEHHAsA Ha LLIMPOKMX
Ko/ecax — fiaBNeHNe Ha rPyHT OyeT CONOCTaBMMO C AaB/IEHVEM BENO-
cunepa. [MTenbHOCTb CeNCMUYECKOro CUrHaia — BCEro [eBSTb
CeKyHg, OH He OyfeT OLLyLLATLCA Y>Ke Ha pacCcTosiHUM 50 M OT UCTOYHK-
Ka konebaHusi moysbl. Kpome T0ro, B xoge paboT He 6yAyT MCMOoMb30-
BaTbCSA XMMMKaTbl, KOTOPbIE MOrYT HAHECT BPEA PbIOOX03ACTBY.

THK-BP

MpetoLnii Kabenb 1S CHKEHUS SKOMOMNYECKMX PUCKOB

B HI Y «By3ynykHedTb» OAO «OpeH6YprHediTb» NPUMEHSIETCS
rpeloLwnin kabenb, KOTOPbIM NO3BOMSIET peLuaTb MPOVN3BOACTBEHHbIE
3aaum 6e3 yLiep6a 4151 OKPY>KatoLLen cpeqbl.

MexaHun3npoBaHHasi Aobblya Hed TV Mapku Brent ocnoXxHsietcs
Lie/bIM PsRoM (haKTOPOB — BbICOKVM ra30BbIM (haKTOPOM, Ha/TnUveMm
napacuHOB, 6OMbLLLIOW rNy6UHOW 3aneraHnsi yrnesogopoaos. U ecin
Ha By3ynyKCKMX CKBaXKMHax HapaboTKa Morpy>kHoro obopygosaHus
Ha OoTKa3 cocTasnseT 500-600 cyTok, TO B lMepBOMaiCKOM paiioHe
Hacocbl paboTaloT B fjBa pa3a MeHblue. MMo3ToMy 374eCb U NPULLIK
K Viiee UCNo/b30BaHWs HOBOTO METOfa.

«[lymasi, KaKk MUHVMM3MPOBATb 3KONOMMYECKME PUCKM, CBA3aHHbIE
C nepepaboTKOl NPOLYKTOB peakuyu, Mbl PeLLnIN NPUMEHUTL Fpeto-
LM kabenb. CnyLLEeHHbIN B HACOCHO-KOMMPECCOPHYHO TPYOy Ha pabo-
TatoLLel CKBa>KMHE, OH, 3a CYET MOCTOSIHHOIO YBEMYEHNS TeMnepary-
pbl, NO3BOMNT TPAHCMOPTUPOBATL NapatiH U3 CKBaXKMHbI — BMECTO
TOro YTOObI NOC/IE MEXaHNYECKOM YNCTKU Er0 CXXUraTb», — paccKasbl-
BaeT Ha4a/IbHUK MPOM3BOACTBEHHO-TEXHNYECKOro oTaena HI Y «by3y-
NyKHed)Tb» Anekceli [ipaHnLbIH.

[lBe yCTaHOBKM rperoLLero Kabens cnylleHbl Ha MepBoMaicKom
rpynne MeCTOPOXKAEHWN, ellie ogHa — Ha MapLUMHCKOM MeCcTopoXKae-
HUN. «Mbl BblIGUPann CKBaXKMHbI, KOTOpPble Havbonee YacTo obpaba-
TbIBAIOTCA MEXaHN3MPOBaHHOW (hpe30ii C OTXKUIOM B ambape», — npo-
fomkaeT [ipaHuLbIH.

Ha cnepyrowmin rog nnaHMpyeTca UCNob30BaTh 3Ty TEXHOMOMNIO
Ha 60/IbLLIEM KONIMYECTBE CKBAXKMH.

OHAKO-MEAHA
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BypeHue Ha BepxHei YoHe:

WHHOBaLMK B 061aCTW TEXHOOT A

W opraHu3auuu pabot

Drilling in VC: Innovative Technology and Work Organization

Ewe gBa roga nazag npoekm pazpabomxu BepxHeuoHCKOro MecmoposXgeHus CHUmacs 3KOHOMU4eCcKU
yOBLMOUYHbBIM, HO CETOgHA ero KoMMepuecKull nomeHyuaA He Bbl3blBaem coMHenull. Pearusayus npoekma
cmaia BO3MOXXHOU, B NepBYIO ouepegb, OAQrogaps onmumu3aiul KanumalbHblX 3ampam B obAacmu
OypeHUs u cmpoumeAbCcmBa UHGpacmpykmypbsl. OcobeHHOCIMU reo0AOru1eckoro CmpoeHnus
MeCcmopoXXgeHUus BhIHYKgaom CneyuaAucmoB CMmoumb CaMble CAOKHble CKBaKUHbl B THK-BP,

a HegaBHO ObLA NOCMABAEH CBOEro poga peKopg — CKBAKUHA npobypera 3a 18 cymok.

Aupexmop no 6ypernuio OAO «BepxneuoHckHepmeras» KeBuH YuacoHr paccka3ar « HoBamopy» kakue
mexHu4ecKue pelleHus U Memoghbl onmuMu3ayuu pabom no3BOAUAU gOCMUYb MAKUX PE3YALMAMOB.

Back in 2007, Verkhnechonskoye (VC) project was considered uneconomic, yet today there's no doubt
about the commercial potential of the field. First and foremost this is thanks to CAPEX optimization
in drilling and infrastructure. In VC the most complex wells in TNK-BP are drilled to meet the unique
geological challenges of the field. The company has recently achieved a record of 18 days per well!
The Innovator talked to Kevin Wilson, VCNG Drilling Director, about the technological advances and
work optimization approaches that ensured this remarkable acceleration.

KeswH YuncoH (WilsonK@veng.ru),
LVMPEKTOP No BypeHnto,

OAO «BepxHeuoHCKHedTeras»

Kevin Wilson (WilsonK@vceng.ru),
Drilling Director, VCNG
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field is unique and most of those complexities present challenges
on drilling viewpoint.

To start with, the reservoir is very shallow (1,650 m deep), the pro-
ductive horizon is less than 10 m. The reservoir is heterogeneous with
areas of different permeability due to the mineral salt depositions.
Therefore, the net pay zone in the 10-meter thin section is even smaller
reaching about 3 m.

These challenges impose the need for some front-end technology
to ensure cost-effective drilling in VC field.

The complexity of subsurface structure in Verkhnechonskoye (VC)

Hitting the Sweet Spot

When VCNG began drilling back in 2005, only vertical wells were
built at the time. Considering the thin net pay of VC formation those
wells did not show great productivity. Later, the drilling plan was
thoroughly revised with a view to the geological structure of
the reservoir. The project subsurface team proposed a development
plan based on directional and horizontal wells rather than vertical
wells. This helped halve the initially planned number of wells while
maintaining overall productivity. However, due to the heteroge-
neous nature of VC formation some horizontal wells happened to be
drilled in areas with poor permeability and had low flow rates

The solution to boost the initial flow rates was found in 2009.
The use of rotary steerable systems by Schlumberger while allowed
the drilling bit to stay inside the sweet spot of the reservoir avoid-

YecKOe CTPOEHWE, 1 ero 0COBEHHOCTM OCNOXHAKOT 3adady 3pEKTUBHOIO
BypeHns. B nepByto o4epedb OTMETWM BeCbMa HeBONbLUYK rMy6GuHY 3ane-
raHus nnacta (1 650 M) 1 manylo MOLLHOCTb MPOAYKTVBHOTO FOPU30HTa — MEHEE
10 m. 3-3a 0TNOXEHMI MHEPANbHbBIX CONERA KOMNEKTOP HEOAHOPOAEH MO NPOHK-
L|aemMoCTI, 1 No3TOMY 3(htheKTUBHAR HE(TEHACILEHHAs MOLIHOCTb OKa3blBAETCS
elLle MeHbLLE M COCTaBISIET BCEr0 0KOMO 3 M.
OyeBungHO, YTO ANS 06ECNEYEHNS PEHTABENLHOCTI BYPOBLIX PaBoT Ha MECTOpO-
XAEHWM HEOBXOANMO MCNONb30BaHe NEPEAOBbIX TEXHOMOMN.

B EePXHEe40HCKOE MECTOpPOXAEHNE NMEET YHMKaNbHOE N0 CII0XXHOCTW reonoru-

B nouckax nyuLwnx y4acTkoB KONneKTopa

0AQ «BepxHeuoHcKHedTera3» NPUCTYNNMO K pa3bypuyBaHUio MECTOPOXAEHNS
8 2005 ropy. B 10 Bpems cTpOMnMChb NULb BEPTUKAMbHBIE CKBAXMHbI, OOHAKO,
YYNTbIBAA HE3HAYUTENbHYID IMMEKTUBHYI0 HE(TEHACHILEHHYID MOLHOCTb
BepxHe4oHcKaro ropu3oHTa, BCe OHU Bbiny ManonpogykTyeHsl. feonory, paéoTato-
LMe B COCTABE NPOEKTHON KOMaH[bI, MPEANOXMINM HOBYIO TEXHONOTMYECKYID CXeMY
pa3paboTki MECTOPOXAEHWs, NPeayCMaTpUBAIOLLYI0 CTPOUTENBCTBO HE BEPTU-
KarbHbIX, @ HAKNOHHO-HaNPaBMEHHbIX 1 FOPU3OHTASbHbBIX CKBAXMH. 3TO NO3BOAUNO
COKPaTWTb YNCMO CKBAXWH BBOE, COXPaHIB NPI 3TOM WX COBOKYMHYIO NPOM3BOAW-
TenbHocTb. OpHako BMOCMEACTBUN 0Kalanoch, YTO M3-33 HEOJHOPOAHOCTW Kom-
NeKTopa HEKOTOpbIE FOPU30HTaMbHbIE CKBAXWHbI BbINN NPOBYPEHDI B 30HaX HU3KON
MPOHMLIBEMOCTI, 1 UX €6UThI BbINN HUKE OXWAAEMbIX.

B 2009 ropy Gbin HaipeH Croco6 CYLIECTBEHHO YBENMYMTb MPOAYKTUBHOCTH
HOBbIX CKBaXWH: 11CMOMb30BaHWE POTOPHO-YNPaBRSEMbIX CUCTEM BYPEHMS KOMMa-
Hum Schlumberger o6ecnevnno NpoaBUKEHWE [0N10Ta N0 HauGornee NepenekTyB-
HbIM y4acTkam nrnacTa ¢ 06X0L0M OTNOXEHWA CONER 1 30H H3KOW NPOHULAEMO-
cTv. TexHONOrMs recHaBuMraLn COCTONT B NPOBEAEHNMN KaPOTaXHbIX 1CCNEf0BaHNA
HEnocpeaCcTBEHHO B NPOLIECCE BYPEHMS: YCTAHOBNEHHbIE HA [ONOTE [ATHMKK aHa-
NN3NPYIOT reonoro-reodu3nyeckie xapakTepucTKA NOpofbl 1, TakuMm 06pas3oM,
MO3BONSIOT BbISBITb YHACTK C HAUMYYLLEN NPOHLAEMOCTbIO, B KOTOPbIX 11 Crefy-
eT npogonxaTb GypeHue. C wcnonb3oBaHWEM 3TOM TEXHOMOMAW CErogHs
Ha BepxHe4oHCKOM MECTOPOXGEHUN BYpSTCS CKBAXMHbI C ASIMHOA MO CTBOMY
okono 3 600 m npu rny6uHe no BepTukanu Boero 1 650 m.

MpyMeHeHNe reoHaBuUraLW NO3BONUNO A0BUTLCS 3HAYUTENBHOMD YBEANYEHNS
MPORYKTUBHOCTM CKBAXMH: ECNM PaHblLUe 3anyckHble [eBUTbI COCTABNSNN B Cpef-
Hem 100 T B cyTKu, TO CErofiHs U3 KaXXOon ckBaxuHbl aobbiaeTcs ao 200-250 T
exepHeBHo. 04eBMAHO, NPYMEHEHWE HOBOIA TEXHONOTMK aBCOMOTHO ONpPaBaaHo:
OHa MO3BOMAET BbICTPEE OKYMNTb UHBECTULMM.

[nnovator @ October — December Ne29
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ing the salt depositions and poor permeability areas. The LWD
technology (‘logging while drilling’) provides for the installation of
sensors at the drilling bit that analyze the rock geophysics and
identify the areas of best permeability to continue drilling. Thus,
wells with a measured depth of 3,600 m and true vertical depth of
mere 1,650 m are now being drilled in VC field.

The use of LWD geosteering increased the amount of oil produced
from each well. The flow rates reach 200 tpd to 250 tpd per well
as compared to the average flow rate of 100 tpd of the previously
drilled wells. Obviously, the new technology proves cost-effective
and helps pay back the investment much quicker.

Continuous Improvement

Yet another VC challenge facing the drilling engineers is the hard rock
characteristic of Irkutsk Region. The hardest rock is in the surface
sections due to the presence of chirts.

To increase the rate of penetration and thus reduce the number of
days per well VCNG drilling engineers use high-torque slow-speed
mators and put a lot of effort into the drilling bit design.

Originally VCNG used roller-cutter bits that were appropriate in
the other areas of Russia where the rock is softer. Soon it was
clear that those bits did not meet the challenge and harder bits
were sought for. Success came with the use of PDC bits. Exact
charts for each bit performance are developed to identify the areas
for further improvement in bit run life, rate of penetration and rate
of penetration gain versus cost of bit. So far the improvements
are remarkable. A well section used to be drilled with four or five
bits while now only one bit is used to drill a similar section.

However the fantastic success with PDC bits refers to the lower
sections only. The next challenge for VCNG drilling team is efficient
application of PDC technology in the upper portions of the hole where
the rock is extremely hard.

Time-Based Approach

Traditionally, the drilling contracts in Russia have a turn-key
basis. Similar approach was used in VCNG to drill vertical wells back
in 2005. The average drilling time was 150 days. The responsibility
for drilling a well was entirely on the contractors, so the companies
preferred to play on the safe side rather than take risk to introduce
front-end international solutions. Moreover, there was no real
incentive for the contractor to optimize the drilling rate and produc-
tivity. This is where the day-work contracts come in.

Today VCNG takes all the risks of drilling decisions and engineer-
ing and the contractor is paid for the rental of its equipment and
crew only. This concerns contractors working in all areas related to
drilling, e.g. directional drilling, muds, cementing. The contractor’s
objective is to pravide VCNG with a 100-percent working equipment
(a rig, a mud pump, tools, etc.) to the required specification and

[oCTOAHHOE COBEPLUIEHCTBOBAHNE

byperve B OAQ «BepxHe4oHckHedTEra3» OCNOXHSETCS ELe OfHUM (haKTo-
pOM — MECTOPOXMEHME CROXEHO TBEPHbIMM MOPOAAMM, HTO XapakTepHo /s
VpkyTckor o6nactu. Hanbonee TBepable Nopoasl HAaGMIAAIOTCS B BEPXHUX MHTEP-
Banax, rae NpucyTCTBYIOT KPEMHUCTLIE CaHLbI.

[ns yBenu4eHs ckopocTv NPOXOAKM U COKPALLEHIS CPOKOB BYPEHIS NPUMEHSIOT-
CS1 3NEKTPOABMraTENM C BLICOKIM KPYTSLLWMM MOMEHTOM NPV Manoil 4acToTe BpalLe-
HIsl, KPOME TOro, GObLLIOE BHAMAHWE YAENSETCS ONTUMIN3aLIAN KOHCTPYKLWM AONOT.

3Ha4anbHo Ha BepxHEYOHCKOM MECTOPOXAEHM MPUMEHSNUCH LIAPOLLEYHbIE
[0M0Ta, MCMONb30BaHMe KOTOPbIX GbINO ONpaBaaHo B Apyrux pervoHax Poccun
B ycnoBusx Gonee msrkux nopog. Bekope cTano gcHo, 4TO Ans 3gdekTUBHOM
pa3bypuBaHns 3TOr0 MECTOPOXAEHWS Takue A0naTa He MogxopdT — Tpefosancs
WHCTPYMEHT Ang 6onee TBEpAbIX MOPOA. 3HA4MTEMbHbIX PE3YNLTaToB YAanoch
[o6uTbes ¢ nepexonoM Ha aonota PDC (¢ nonukpucTannnyeckMy anmMasHbIMi
BcTaBkamu). [MokasaTenu paboTbl KaXAOro [0S10Ta OTPAXATCH B CMeuManbHbIX
AMarpaMmax, YTo NO3BONSET BbIBUTb NOTEHUMANbHBIE BO3MOXHOCTA ANS Lalb-
HEeMLLEro YBENMYEHS CPOKa Cry>KBbl MHCTPYMEHTA, CKOPOCTW NPOXOLKM 1 yryLue-
HUS NoKa3aTens CKOpOCTI NPOXOAKM OTHOCUTENLHO CTOMMOCTM fonoTa. Peaynsrar
He 3acTaBun Cebst JONro XAaTb: eChv paHblue Ang pasbypreaHus ONPeaeneHHoro
HTEPBaNa CKBaXXMHbI TPEGOBANOCh YETbIPe-NSTb [0NOT, TO CErOAHs C 3TOW Xe
3a/ja4elt CrpaBnsieTCcs BCEro OAHO.

OpHako ycnex mcnonb3osanus gonoT PDC 0THOCKTCS TOMBKO K HKENEXaLLM
nHTepsanam. Hosas uenb cneumannctos OAD «BepxHeyoHckHedTeras» — yBenu-
auTb achekTmHocT PDC-monoT B BEpXHWX MHTEpBanax CTBOMa, roe nopopa
OT/IMYAETCS UCKIOUMTENBHON TBEPAOCTBIO.

Bpems — feHbru

Heo6xoanmocTb BHepeHIs HoBbIX TexHonoruin Gyperns B OAO «BepxHeyoHck-
HedhTeras» noTpeBoBana co3naHUs HOBOV MOAENM KOHTPaKTOBaHMS. TpaguUMOHHO
[10roBopbI Ha GypoBble paGoTbl B Poccum 3aKio4aloTcs o NpUHLMMY BypeHns «nog
kniou». B 2005 ropgy aHanoruyHblii nogxon npumvensncs 1 B OAO «BepxHeuoHck-
HedpTeras» npu GypeHUn BEPTUKaNbHbIX CKBAXWH. pn 3TOM, CPeaHss npoponxu-
TenbHOCTb Byperns cocTasnsna okono 150 cyTok. OTBETCTBEHHOCTL 3a BbINONHE-
HUe paboT W WX pesynsTaT LEennkoM fnexana Ha Nogpsiguvke, NOTOMY KOMNaHun
He Gpann Ha ce6s OTBETCTBEHHOCTb 33 BHEAPEHWE COBPEMEHHbIX 3apyGexHbIX
TexHonoruit. Y nogpsgumka He 6610 CTUMYNa HapaLwWyBaTh TEMMbI GYPeHus 1 onTi-
MW31pOBaTb PaboTy NS YBENWNYEHUS NPOAYKTUBHOCTU CKBaXWHbI. VIMEHHO noaTo-
my OAQ «BepxHeuoHCKHedTera3» NepeLusio Ha CXeMy KOHTPaKTOBaHWS Ha OCHOBE
MOBPEMEHHOII OnnaThl.

CeropHs OTBETCTBEHHOCTb 3@ NPUHATHLIE PELUEHNS B 06nacTy BypeHns 1 npo-
eKTUPOBAHS CKBAXWH NEXWT Ha cneuwanucTax [enapTamenTa GypeHus, a nop-
pSOYMK MONy4aeT OnnaTy TONMbKO 3a apeHay 060pyaoBaHMs W paboTy Gpurap.
3T0T NPUHLMN NPUMEHIUM K CEPBUCHBIM KOMMNaHUAM, 0Ka3blBaIoL/IM BECH CNEKTP
ycnyr B 0611acTv BypeHns, Gyab TO HaKNOHHO-HANPaBMEHHOE BYpeHue, NpUroToB-
nexve GypoBbIX PacTBOPOB, LiEMEHTVPOBaHME. 3afada noapsaynka — npegocTa-
BMTb 3aKa34uKy NonHoCTbI0 paGoTocnoco6Hoe o6opynosaHue (6ypoBas ycTaHoB-
ka, 6ypoBoi Hacoc, GypurbHbIA MHCTPYMEHT) W CTPOTO BbINOMHST MHCTPYKLWM.
Ecnu 3anaya BbiNonHeHa, NoapsaYMK Nony4YaeT apeHAHyIo NnaTy BHe 3aBUCMO-

CTW TO TOFO, GbINO NN NPUHSTO
PELEHNE O Havane GypoBbIX
paboT wunu 6yposon 6purage

Actual Well Bore
daKTUYeckKuii cTBON

[

Design Well Bore
MPOEKTHbIA CTBON

npuWIoch npocTansatb
B 0XMOaHWKW, a Takxe OT Toro,
0Ka3anucb N peLLeHns, npu-
HATbIE 38KA34MKOM, [eicTBu-
TenbHO 3dhdhekTBHbIMU. Ecnm
paboTa BbLINOMHEHA C Onepe-

XXEHWEM rpachika, nogpsnymnky
BbINNa4MBaeTCs BOHYC.

Geosteering Efficiency.
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Salt Deposit —
Pe3ynbTaTbl NpUMEHEHUA
reoHasuraunn.
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follow the instructions exactly. If this objective is met the contractor
is paid the rent no matter whether VCNG drilling decisions have been
taken or the crew has to wait and whether these decisions prove
efficient or not. If the work is done ahead of plan the contractor is
paid a bonus. However there is a list of penalties for the contractor
in case he fails to provide all the necessary equipment.

Thus, in 2007 the drilling time in VCNG was reduced to less than
60 days and today an average well is drilled for about 24 days with
a drilling record of 18 days achieved by KCA Deutag. However, VCNG
drilling staff is continually revaluating the technical limit for the wells;
they believe it is technically possible to drill even faster!

The day-work contracts serve yet another purpose, i.e. reducing
the cost of construction per well. Following this new approach
the contract cost is identified based on the number of working days
rather than the number of wells. Therefore, the faster the wells are
drilled, the more wells are built in a period of time, the cheaper each
well is. The average cost per well today has nearly halved and is getting
in the $3 min range.

The use of innovative technology and the new approach to contrac-
tor management helped reduce the drilling time more than thrice over
the last four years. The outstanding result provided for the update of
2009 drilling plan. Initially, 32 wells were planned to be built this year,
yet the increased drilling rate made it possible to drill 10 more wells
in 2009.

At the same time, VCNG drilling engineers have no doubt that there
still remains areas for technical improvement that will bring about new
success in the future. I8

fipocnas fopaees
(GordeevYl@vceng.ru),

AvnpekTop [enapTamexTa reosorum
11 pa3paboTku MECTOPOXAEHWH,
OAO «BepxHeuoHcKHedhTeras»
Yaroslav Gordeev
(GordeevYl@vcng.ru),
Subsurface Dept. Director, VCNG

VC oil-bearing formations have areas of various productivity
and there are sections with salt deposition. Reservoir uncertainty
is very high; a well may be very much unlike its neighbors. While
drilling in such complex environment half of a well bore may go

outside the net pay.

Geosteering significantly improves drilling efficiency in the high
reservoir uncertainty thanks to timely adjustment of the designed
well trajectory. Geosteering equipment consists of two logging
devices installed next to a bit and transmitting data to the surface.
They measure resistivity, density and porosity and other geophys-
ical parameters of the rock and thus identify the reservoir hetero-
geneity and assess productivity of the section drilled. If drilling is
outside the net pay then a real-time decision can be made as
to changing the well trajectory and going into a better reservoir.

Geosteering helps increase the length of the bore in the net
pay, thus improving initial flow rates, reducing the payback

period.

Currently, there are six wells drilled in VC field using geosteer-
ing. Specialists say that geosteering increases the effective length
of a wellbore and initial flow rates by 10 percent to 15 percent on
average. At the same time, analysis shows that this technology in
good reservoirs is inefficient, while in reservoirs with high uncer-
tainty it proves useful. One of the commissioned wells was drilled
in good reservoir and had an insignificant flow rate increase, a lit-
tle more than 8 percent, while a risky well had an increase

of almost 40 percent.

BmecTe ¢ Tem, CywlecTByeT W nepeyeHb WTPadHbIX CaHKUWA, NPUMEHAEMbIX
K NoapsiaunKy B Cryyae, ecrniv ero 060py[oBaHne He COOTBETCTBYET NPEAbsBse-
MbIM TPEGOBaHNSM.

Tak, yxe k 2007 rogy NpofomXuTENLHOCTL BypeHus Ha BepxHe4oHCKoM MecTo-
POX[EHN cHU3Mnack [0 60 cyTok, a CerogHs CTPOUTENLCTBO OfHOM CKBaXMHbI
3aHMaEeT B cpegHem 24 aHsi, Pekopy CKOPOCTU GypeHist NPUHALMEXUT KOMMaH!
KCA Deutag — 18 cytok. OpHako coTpyoHuki [lenaptameHTa 6ypeHus
0AQ «BepxHe4oHckHedTera3» NpofoMXaloT aHanu3npoBaTb U NepecmaTpyBaTh
TEXHWYECKMe NPeaenbl CPOKOB CTPOWTENbCTBA: OHW YBEPEHbI, YTO TEXHUYECKM
BO3MOXHO BypuTb elle BbicTpee!

Mepexon Ha cxemy KOHTPaKTOBaHWS N0 MPUHLMMY NOBPEMEHHOA ONNaTkl No3B0-
NN PELNTb eLie OBHY 3afaqy: COKPALLEHWe CTOMMOCTY CTPOWTENbCTBA B Nepe-
CYETE Ha OfHY CKBaXWHY. B COOTBETCTBMM C YCNOBMSMM [0rOBOPa, CTOMMOCTb
YCIyr ONPeAensieTcs He YCIOM NPOBYPEHHBIX CKBAXWH, @ KOMMYECTBOM paBounx
OHen. Yem Bbllle CKOpOCTb BypeHusi, Tem Gorblue CKBaXWH GyAeT MOCTPOEHO
3a eAVHILY BPEMEHW W, COOTBETCTBEHHO, TEM [ELLEBNE 0GOMAETCS Kaxpaas CKBa-
XUHa. B cpegHem, CTOMMOCTb CKBaXWHbI YMEHbLUWMACh NOYTI BOBOE 1 CErOfHS
cocTaBnaeT nopsoka $3 MiH.

B pesynbtate BHEOPEHWS MHHOBALWMOHHbIX TEXHOMOTMA W HOBOMO MOfXoaa
K paboTe ¢ NOAPSAYMKAMI 3@ YEeTbipe rofa NpoNOSKUTENBHOCTL GYPEHUS OHOV
CKBaXMHbI COKpaTWiach Gonee Yem BTPOE. 3TO MO3BOAUMO NEPECMOTPETb MaH
6GypoBbix paboT Ha 2009 roa; n3HayansbHO NNaHNPoBanack NPoBypuTh 32 cKBaX-
Hbl, 0AHAKO C YCKOPEHWNEM TEMMOB GYPEHIS CTano BO3MOXHbIM NpoBypuTs Aonon-
HuTENbHO 10 CKBAXWH.

BmecTe ¢ Tem, nHxeHeps! no 6ypernio OAQ «BepxHeyoHckHedTeras» yBEPEHI,
YTO €CThb ElLE Macca BO3MOXHOCTEA YNyulMTb TEXHUYECKWE nokasaTenn pa6oT
11 AOBUTLCS HOBLIX YCMEXOB B BYAYLLIEM.

HedTeHocHble nnacTbl BepXHEYOHCKOro MecTOpOXKAeHUs
COCTOSIT M3 YHaCTKOB C Pa3/IM4YHOM MPOAYKTUBHOCTbIO, €CTb 30HbI
3aCO0N0HEHWA. HeonpefeneHHOCTb KONMeKTopa Ype3BblyalriHO
BbICOKa — COCefjHNe CKBa>KUHbI MOTYT KapAuHa/bHO OTANYaTbCA
apyr ot gpyra! Mpu 6ypeHnn CKBaXKWH B CTO/b CNOXKHbIX YCOBU-
AX YacTb [/IMHbI CTBOMA MOXET OKa3aTbCA BHe 3(PeKTUBHOW
30HbI M1acTa.

MprviMeHeHVe reoHaBUrauun MO3BONSIET CYLLECTBEHHO MOBbI-
cUTb 3WPEKTMBHOCTb GYPEHUS B YCOBUSAX BbICOKOW Heonpepe-
NIEHHOCTM KOJ/INEKTOpa 3a CYeT BO3MOXXHOCTM KOPPEKTUPOBKU
NPOEKTHOWN TPaeKTopuUn CKBaXKMHbI. KOMMNeKc reoHaBurauyoH-
HOro 060opyJoBaHWUA COCTOUT M3 ABYX KapOTaXKHbIX MpPU60OpPOB,
YCTaHOB/EHHbIX BO3/1€ A0/10Ta 1 NepefjaroLLnX CUrHaN Ha NoBepX-
HOCTb. OHW M3MEPSIIOT Takue reousnyeckne napameTpbl Kak
COMNPOTMB/IEHNE, MIOTHOCTb, NMOPUCTOCTb MOPOAbI U MO3BONAIOT
«yBUAETb» BCE HEOAHOPOLHOCTM KO/INIEKTOPA M OLLEeHUTb MPOAYK-
TMBHOCTb NPOViAEHHOro yyacTka. Ecnv okasbiBaeTcs, YUTo 6ypeHue
BefeTcs B HeaP(heKTUBHOM YacTu nnacTa, B PeXXUMe peaslbHOro
BPEMEHM MPUHMMAETCS PEeLUeHVE MO W3MEHEHWUIO TPaeKTopun
CTBOJIA C TEM, YTOObI BLINTU U3 30HbI HEKONNIEKTOPA U MPOAOIKUTD
NPOBOAKY MO XOPOLLEMY NECYAHMKY.

leoHaBUrauma no3BonseT YBENUYUTb ANNHY 3MGPEKTUBHON
YacTu CTBO/A, Y/y4LUAKOTCA 3anyCKHble NapameTpbl CKBaXKMHbI
N, COOTBETCTBEHHO, COKPALLaOTCA CPOKM OKYMaeMoCTu 3aTpart.

Ha cerogHsAWHWA feHb Ha BepXHEeYOHCKOM MeCTOPOXKAeHUU
C MPVYIMEHEHMEM reoHaBUraumMy MNpobypeHO LIeCTb CKBaXKMH.
o oLeHKaMm crneumanMcToB, NPUMEHEHWe reoHaBuraumm no3Beo-
NAeT AO6UTLCS yBENNYeHUS 3PPEKTUBHON ANVHbI CTBOMIA U CTap-
TOBbIX [€6UTOB CKBaXKUH B cpeaHem Ha 10-15%. BmecTte c Tew,
aHann3 nokasas, YTo NCMOo/b30BaHWE 3TOV TEXHONOTUW He OMpas-
[laHO B YC/I0BUSX XOPOLLEro KONNEeKTopa, a B NaacTax C BbICOKOM
CTEMNeHbIO HEOMNPEeAEeNEHHOCTM OHa CTaHOBUTCA aKTyalbHON. Tak,
Mo OAHOW M3 3anyLUEeHHbIX CKBaXXUH B YC/IOBUSAX XOPOLUEro Kos-
NEKTOpa NpUpPOCT AebuTa bbin He3HaYNTENbHBI — YyTb 60nee 8%,
B TO BPeMs Kak Mo PUCKOBAHHOW CKBa>KMHe MPUPOCT COCTaBwn
npaxkTuyeckn 40%.

[nnovator @ October — December Ne29
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OnTumMmn3auma cuctemMbl HedpTecbopa

Ha BepXHeYOHCKOM MECTOPOXAEHUN:
TEXHO/10r1sa N/IC 3KOHOMMKA

Pipeline Network Design Optimization

for VC Field: Marrying Technical Solutions

and Project Economics

Onmumu3auua KanumdaAbHbIX BAOKEHUU B CMPOouUmMeAbCmBO 00 beKMOB UH(pACmMPyKMypbl CMaAd
OgHUM U3 KAIOU€eBhIX )aKmopoB, obecnevuBwluX nepexog npoekma noAHomacumadbHoU pa3pabomku
BepxneuoHcKoro mecmopoxxgeHnus ¢ amana « Bbibop» Ha sman «OnpegeaeHue».

OgHUM U3 UHHOBQUUOHHBIX NOGXOGOB B 06AQCmMU CMpOUmMeAbCMBA U UHPPpACMPYKMYypPbl CIMAAO
npegaoXKeHHoe cneyuarucmamu komnanuu KBR mexnuueckoe pewleHue obycmpolicmBa cucmembnl
Hegmecbopa, oKa3aBuleecsa HeMPUBUUAbHBIM gASl POCCUUCKOU Hegmera3zoBol ompdacAu B UEAOM.

CAPEX optimization in infrastructure was one of the key factors that facilitated the transfer
of Verkhnechonskoye full-field development project from Select to Define. The infrastructure solution
provides for an optimized oil gathering system design proposed by KBR specialists and is innovative

for Russian oil and gas industry.

dun Byaxen

(Philip.Woodhead @kbr.com),
pyKOBOAWTENb FPYNMbl YNpaBneHus
BepxHeuoHCKVM NPOeKTOM

Phil Woodhead

(Philip.Woodhead @kbr.com),

VC Project Management Team Leader

Mapk ®unbuH

(Mark.Philbin@kbr.com),

BEZYLUMIA NHXEHep-TexHoor

rpynMbl yNpaBneHus BepxHeYOHCKUM NPOEKTOM
Mark Philbin

(Mark.Philbin@kbr.com),

Lead Process Engineer,

VC Project Management Team

ing from seven to ten wells per pad. New well pads are getting ever
further from the oil treatment facility and there is a need to find
a robust infrastructure solution to gather oil from these areas.

The existing oil gathering system in Verkhnechonskoye (VC) field
has multiple flow lines coming from individual well pads to the oil
treatment facility. This is a typical infrastructure solution provided
by Russian development institutes. International practice however
provides other design options that may prove more cost-effective
in terms of both CAPEX and OPEX.

Specialists of KBR, a contractor to put forward VC full-field
development plan, were set the task to analyze the existing flow line
network with a view to optimizing it. International experience was
taken into consideration in order to marry the technology and the
economics into one comman solution.

VCNG is bringing on stream approximately four well pads a year rang-

HosaTop @ OkTAGPL — Jexatpb Ne29

PEX KyCTOBbIX MMOLAA0K MO CEMb-AECATb CKBAXMH HAa Kaxmow. KycTbl

CKBXMH GypsTcs BCE Aanblue 0T ycTaHoBKW noaroToBku Hedytn (YITH), uto
06ycrnaBnnBaeT HeoGXOAMMOCTb MOWCKA HAEXHOT0 PELIEHUS MO OpraHU3aLun
c6opa HeT C 3TUX Y4acTKOB.

CywecTsyiowlas cuctema Hedprecbopa Ha BepxHEHOHCKOM MECTOPOXAEHMN
BK/IOYAET MHOXECTBO BbIKUHBIX NMHWA, COEAMHSIOLMX OTAEMbHbIE KYCTOBbIE
nnowapky ¢ YIMH. meHHo Takyto cxemy 06ycTpoicTBa TPaanUMOHHO npeanara-
10T 3aKa341Kam pOCCUIACKIE MPOEKTHbIE MHCTUTYThI. BMecTe ¢ Tem, B MeXayHa-
POJHOW NPaKTWKe eCTb W OPYrve BapuaHTbl OpraHM3aLun cucTembl HedTecBopa,
KOTOPbIE MOTYT 0Ka3aTbCs Goree aMEKTMBHBIMM Kak C TOUKM 3PEHIS KanuTanb-
HbIX BMOXEHWA, TaK 11 C TOYKW 3PEHIS ONEPaLMOHHbIX PacXofoB.

Mepen cneuvanuctamu komnanum KBR, noppsinuika no pa3pa6oTke npoekTa
nonHomacLuTaéHoi paspabotku (IMPM) BepxHe4oHckoro MecTopoXxaeHus, Gbina
nocTaBneHa 3afa4a NpoaHanuavpoBaTb paboTy CYLLECTBYIOWIEN CETW BbIKMOHbIX
NUHAA C LUENblo MocneayoLen onTuMIU3aLn. ns Toro Yto6bl yBA3aTh TEXHUYE-
CKME 11 3KOHOMUYECKME NapaMeTPbl B pamKkax efVHOro peLLeHiisl, noTpe6oBanoch
npVBNEYL N MUPOBONA OMbIT.

E)KeronHo 0AQ «BepxHeuoHckHedTera3» BBOAWT B aKCMNyaTaLyi0 [0 YeTbl-

«[lepeBbsi» U «KyCTapHUKU»

HoBblit BapuaHT 06ycTporicTBa cucTeMbl HeddTec6opa, NPEANOXeHHbIA cneuva-
nuctamu KBR, npegycmaTpiBaeT cTpoUTenbCTBO MarucTpanbHOi IMHUN C 0TX0AS-
MMM K KyCTOBbIM NMOLAAKAM BbIKUGHBIMIA NIMHUSMA MEHbLIEr0 AvaMeTpa —
CMOBHO BETBM BbIpacTaloT U3 cTBOMa aepesa. Mcnonbays Ty e aHanoruio, Tpagu-
LIMOHHYIO KOHCTPYKLMIO MOXHO CPaBHUTb C KYCTAPHUKOM, MHOrOYMCAEHHbIE BETBY
KQTOPOro pacTyT NpsMOo W3 3eMMN, & He W3 CTBOMa.

TexHudeckoe pelwenue, npepnoxenHoe cneunanuctamn KBR, 6bino npepcras-
neHo 1 cornacosaHo B pamkax MM B KoHue aTana «Bbibop» npoekta [PM
BepxHeyoHckoro mectopoxpenus ewe B 2008 rogy. OpHako rog cnycTts noTpe6o-
Banocb NPOBECTV AOMOMHUTENbHbIE UCCNENOBaHNS, NOATBEPXAAIOLME NPaBUIIb-
HOCTb BbIGPAHHOr0 NOAX0Aa.

B nepsyto 04epenb, NpeanoxkeHHOE PeLLeHine NO3BONSET CYLIECTBEHHO YMEHb-
KT 06LLYI0 MPOTSXKEHHOCTb TPY6ONPOBOAOB Ha MECTOPOXAEHWM, 06ecneyusas,
TEM CambIM, MaKCUManbHO 3KOHOMWYHOE WCMOMb30BAHME METaNNOKOHCTPYKLMIA
1, CeQiOBATENbHO, 3HAYNTENBHOE COKPALLEHUE KanuTanbHbIX BIIOXEHWA B CTPOU-
TenbcTBo. Kpome TOro, ¢ yMEHbLUEHMEM KONW4YECTBa TpyGOMpOBOHOB CHU3ATCSA
11 ONEpaLMOHHbIE PACXOMAbI Ha VX 3KCTyaTaLuio 1 06CnyXMBaHVE.
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Trees and Bushes

The revised flow line network design by KBR provides for
the construction of an artery line with multiple local flow lines com-
ing off it to well pads just like branches come off a trunk of a tree.
Following this parallel, the existing design can be compared to
a bush where numerous branches come immediately out of
the ground rather than a trunk.

KBR solution had already been presented and agreed with the FM
at the end of Select stage for VC full-field development back
in 2008. However, some work was to be done in 2009 to demon-
strate that this was the right approach.

First of all, this solution requires less kilometers of pipelines to be
constructed. This presents the most economic use of the steel work
and significantly reduces CAPEX. An important factor is the lower
OPEX, as the operating costs of one flow line are a lot less than
those of multiple numbers of flow lines.

Another advantage of KBR solution becomes obvious once you
look at the field development from reservoir depletion point of view.
In the existing design the flow lines will transport progressively less
fluid as reservoir dies and the amounts of oil, water and gas
deplete. In the long-term many of the existing flow lines will not
work to their full capacity. KBR solution will help keep the one
artery line 80 percent to 90 percent full throughout the entire field
life. In future the artery line will be extended to take in production
from the new areas of VC field. As these areas come alive there will
already be a decline in the existing areas, thus the volumes trans-
ported will remain practically the same giving the best economic
return of the investment.

The artery approach is applicable for water injection lines as well.
Rather than having multiple water injection lines running all over
the field, it was proposed to install a central high-pressure artery
distributing water to all well pads with individual control on each well
pad. This design ensures flexibility in terms of reservoir pressure
maintenance since the amount of water to be injected is not con-
strained by the waterline size as is the case in the existing design.

No Hydrates

Another factor taken into consideration during the flow fine net-
work analysis was the risk of hydrate formation. The original design
provided for the operation of flow lines at a rather high pressure.
VC reservoir has low temperature and the produced fluid contains
both oil and gas and water. In this environment the risk of hydrate
formation and even blockage of the flow lines is really high.

To come up with the system that operates outside the hydrate
regime all the time KBR used PVTsim software to perform
a detailed hydrate analysis covering the entire operating range of
forecasted pressures, temperatures, watercuts and salt concen-
trations. The analysis showed that if the flow lines are made bigger
the operating pressure will nearly halve and the risk of hydrate
formation and losses in production will be significantly reduced.

It is obvious that the construction of bigger lines will be more
costly; however those expenditures will pay off in the long-term.
One of the previously assessed options to prevent hydrate forma-
tion in VC field was to inject methanol down every well pad.
Methanol is expensive in itself and the transportation costs would
be immense since the nearest methanol plant is located in Omsk.
An injection facility will also have to be built in the field. Therefore,
the use of methanol would impact the project economics much more
than the construction of a bigger flow line.

Winning over Skepticism

The flow line network design with an artery line has become
an international practice over the last 20 years. In Russia, however,

The need for a robust oil gathering network solution
is explained by the remoteness
of the newly commissioned areas of the field.

HeobxoamMmocTb 3thheKTUBHOM OpraHM3aLmm cucTeMbl HedpTec6opa
06ycnaBnMBaeTCcs yAaneHHOCTbI0 BBOAMMbIX
B 9KCM/lyaTaLuio HOBbIX Y4aCTKOB MECTOPOXKAEHMS

[pyroe npenmMyLLecTBO peLLeHns, npeanoxeHHoro cneuyuanuctamn KBR, cra-
HOBWTCS 04EBMAHBLIM, ECTIM PACCMATPMBATL BECH MEPUO Pa3paGoTKu MECTOPOX-
[EHMS C Y4ETOM UCTOLLEHIS KOMnekTopa. B TpaguumoHHoi cucteme Heditechopa
Mo Mepe UCTOLIEHUS NNacTa 1 CHUKEHNS 06bEMOB A06bI4N HETW, BOAbI 1 rasa
BbIKVOHbIE NHAM BYayT TPAHCNOPTVNPOBATL BCE MEHbLUE (ronaa W, B AONTOCPOY-
Hoi nepcnekTuBe, GymyT pa6oTaTb HE Ha MOMHYI MOLHOCTb. PelueHue, npepno-
XeHHoe cneuvanuctamu KBR, o6ecneuut 3arpy3ky OCHOBHOW MaricTparbHoi
v Ha ypoBHe 80-90% B TeyeHMe BCEro cpoka aKCrnyaTauui MecTOpoXae-
HUS. B panbHeAwem MOXHO ByAeT NpoacmXUTb CTPOUTENBCTBO 3TOT0 TPYBONpo-
BOJa Anst cHopa MpoAYKLMM C HOBbIX Y4acTKoB BepxHEYOHCKOro MECTOPOXAEHNS.
Mo mepe ux BBOQA B 3KCMMyaTauMio [OBblYA HA CYLUECTBYIOLLMX YHACTKaX YXKE
BYMeT CHXATLCS, Tak YTO 0GHEM TPAHCMOPTVPYEMON XINEKOCTY OCTAHETCS Mpak-
TUYECKN HEM3MEHHBIM, YTO OGECMEYMT MaKCUMarbHyl0 3KOHOMUYECKYID [0X0f-
HOCTb KanuUTasbHbIX BIIOXEHWA.

OnucbIBAEMbIA MPUHLMN NMPUMEHUM W NPU CTPOUTENLCTBE HArHETATENbHbIX
NUHMIA. B3aMeH MHOro4MCneHHbIX BOLOBOAOB, «OMyThIBAIOLMX» BCE MECTOPO-
XAEeHMe, GbINo NPeanoXeHo Co3faTh LIEHTPaNbHYD HAaNopHYD MarucTpanb Ans
nofayn Bofbl Ha BCE KYCTOBbIE MMOWAAKA M Ha KaXOOW M3 HWUX YCTaHOBWUTb
WHAMBUAYanbHbIA GNOK YnpaBfeHns 3akadkoi. Takas cxema 0BGYcCTPOWCTBa
o6ecneymBaeT rmMGKOCTb CUCTEMbI MOAAEPXAHWS NNAaCcTOBOrC [AaBheHns,
MocKonbKy 06beM BOLb! 7151 3aKa4Kn HE OrpaHNyBaeTCs pa3mMepoM BOLOBOAA,
YT0 UMEET MECTO B CYLLECTBYIOLLEN CXemMe 06yCTpOMCTBa.

[nnovator @ October — December Ne29
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Specialists of KBR were set the task
to analyze the existing flow line network
with a view to optimizing it.

Mepeg cneynanctamu KomnaHmm KBR

6blna NocTaB/eHa 3afja4a NpoaHanM3npoBaTb paboTy
CYLLIECTBYHOLLIEW CETU BbIKUAHBIX NIMHNIA

C Uefbio nocnegytoLLen onTuMmnsauun.

this approach is brand-new and obviously there was certain skepti-
cism because the people were familiar with the multiple-line infra-
structure widely used in Russia. KBR specialists had both to prove
their point technically and win their Russian colleagues over from
their skeptical point of view.

By presenting the technical arguments they were able to demon-
strate that their technical solution is the best commercial solution
as well. And this aligns with the Company’'s Capital Projects
Procedure (CPP). CPP provides for the search for solutions that
ensure the best rate of return of investment. In Select stage various
options are to be thoroughly assessed to ensure that the gate deliv-
erable is the one solution to be implemented in Define and Execute.

The flow line network design put forward by KBR specialists
demonstrates quite a new approach for Russia. It both considers
the entire life of the field and marries the technical know-how with
economics, so that the Company gets the best rate of return for
its investment.

Bopbba ¢ rugparoobpasoBaHmem

B pamkax aHanu3a paboTbl CYLECTBYIOLIEN CUCTEMbI BbIKOHBIX IMHMA Y4i-
TbIBancs eLe oauH akTop — pUck ruapaToo6pa3oBaHns. TpaguUMOHHbIA Bapu-
@HT CxeMbl 06yCTPO/ACTBA NPEQYCMATPUBAET 3KCMIyaTauuio BbIKUOHBIX NUHUA
Mpy [OBOMBHO BLICOKWX 3HAYEHMAX faBneHns. Ecnn ke npuHaTb BO BHUMaHWe
HW3KYI0 TEMNEpaTypy NPOLYKTUBHOTO NacTa U Hann4ue B obbisaeMoM (rionae
He TONMbKO HedTW, HO 1 ra3a W BOAbl, pUCK 06pa30BaHWs rMapaToB U faxe 3aKy-
NOpUBaHNS BbIKMOHbIX NHWIA CYLLIECTBEHHO BO3PACTAET.

Y1066l NPEONOXMTL CUCTEMY, SKCMNyaTauus KOTOpoi He JonyckaeT o6pa3o-
BaHMs ruapatos, cneuuanuctel KBR umcnonb3oBanu nporpamMMHbIA  nakeT
PVTsim, nossonstowmin npoBecT NOAPOGHbIA aHanW3 rgpaTooB6pa3oBaHis
BO BCEM pabo4em A1ana3oHe MporHo3vpyemblx [aBIEHUNA, TEMNEpaTyp, 3Hauve-
HWI 06BOAHEHHOCTW W KOHLEHTPaUMKM conei. AHanu3 nokasarn, 4To npu yBenu-
YEeHU QMaMETPa BbIKMAHBIX NIMHUIA paboyee AaBMEHNE B HUX YMEHBLUIMTCS NOYTY
BABOE, YTO NPWBELET K 3HAYUTENLHOMY CHUKEHMIO prcka 06pa3oBaHus rugpa-
TOB 11 OCTAHOBKMW [06bI4M.

Oy4eBWaHO, YTO CTPOUTENLCTBO NMHWIA BONbLIErD AUaMeTpa NoTPedyeT fonosn-
HWTEMbHbIX CPELCTB, 0HAK0 3TV PACX0Abl OKYNSTCS B A0NrOCPO4HON NEpCnekTH-
Be. Tak, paHee paccmaTpuBancs BapuaHT 60pb6bl C rvapaTo06pa30BaHNIMM
nyTem 3akauykn meTaHona. MeTaHon cam no ce6e HefelleB, a pacxofbl Ha ero
TPaHCNOPTVUPOBKY 6biN Bbl OFPOMHbI, MOCKONbKY BRVXKanWWiA 3aBo4 N0 ero
npou3BsofcTey Haxomutes B Omcke. Kpome Toro, Ha MECTOPOXAEHNW NPULLNOCH
Bbl NOCTPOMTL CRELManbHY0 HAaCOCHYI0 CTaHLMIO. Takum 06pa3oM, Mcnonb3oBa-
HWe MEeTaHona 0Ka3anoch Hbl ropasgo MeHee 6IaronpusTHLEIM AN 3KOHOMUYe-
CKWX NapaMeTpoB NPOEKTa, Yem CTPOUTENLCTBO BbIKUOHOM NUHWUM 60MbLIErD
AnameTpa.

Mepey6ex/1as CKenTMKoB

3a nocnepnme 20 neT cuctemsl HedpTec6opa, OCHOBAHHbIE HA CTPOUTENBCTBE
MarucTpanbHOA NUHMN, MPOYHO BOLLNW B MIPOBYIO MPaKTIKY 0BYCTPOACTBA MECTO-
POXAEHMA. [1ns poccuiickoit HedhTera3oBol OTPACM 3TO PELLEHME NMOKA B HOBIH-
Ky W, ECTECTBEHHO, GbiNO BCTPEYEHO C COMHEHMEM, MOCKOMbKY B POCCUVCKOV
MpakTVKe pacnpocTpaHeHa pa3BETBNEHHas cucTema HedTecopa. VHxeHepam
KBR npuwinock He Torbko 060CHOBATL CBOK TOUKY 3PEHUS C TEXHUYECKON CTOPO-
Hbl, HO 11 Pa3BesTb CKEeNTUYECKNA HACTPON CBOWX POCCUWCKVX KOMMer.

MpencTaBuB COOTBETCTBYIOLLME AOBOMLI, OHI CMOTTII [10Ka3aTb, 4TO Npefnarae-
MOE TEXHUYECKOE PELIEHMe OHOBPEMEHHO SBMSETCS MAKCUMaNbHO BbIFOAHBIM
11 C 3KOHOMWYECKOM TOUKM 3peHst. Takol NoAXon NONHOCTbIO COOTBETCTBYET TPE-
6osaHuam Mpouenypbl paboTbl No kanuTanbHbiM npoektam (CPP), koTopas npemy-
CMaTpuBaeT MOWCK PELIeHUA, 0BECMEHMBAIOLNX MaKCUManbHY AO0XOOHOCTb
KanuTanbHbIX BNOXeHWA. B yacTHocTw, Ha aTane «BbiGop» HEOBXOAUMO NPOBECTU
BCECTOPOHHIOW OLIEHKY Pa3nnyHbiX BApWUAHTOB U BbIGPATb EANHCTBEHHO BEPHOE
pPElleHWe AN peanu3aumn Ha crnedylowwx atanax — «Onpepenenve»
1 «Peanunsauus».

PewweHne no 0BYyCTPOACTBY CWUCTEMbI BbIKMOHBIX NUHUA Ha BepxHevoHckom
MECTOPOXAEHM, NpeanoxeHHoe cneumanuctamu KBR, sBnseTcs BonnoLieHnem
COBEpLLEHHO HoBOro Ans Poccim nopxona k npoexTuposauio. OHO 0fHOBPEMEHHO
Y4MTLIBAET BECh CPOK AKCMNyaTaLiM MECTOPOX/EHS U YBS3bIBAET TEXHNYECKOE
HOy-Xay C 3KOHOMWYECKUMI napameTpamu, o6ecrnednBas MakCUManbHyo [OX0f-
HOCTb KanuTanbHbIX BOXeHUA KomnaHum.

JOINT EFFORT / COBMECTHAA PABOTA

The joint effort by specialists from VCNG and KBR is the cornerstone of VC’s future success. KBR specialists moved to Irkutsk in April 2009
and one can’t help noticing that since then both teams have acquired a lot from each other and a common approach to project management
has been elaborated. Certain decisions were made to use the synergy of solutions previously proposed and implemented within the framework

of the Early Oil project and the full-field development project.

OpraHu3saums coBMecTHoM paboTbl crnieupannctoB OAO «BepxHedoHCKHedTeras» 1 komnaHum KBR — 3anor ycnexa BepxHe4OHCKOro npo-
ekTa B byayuiem. Henb3s He oTMeTUTb, 4To € anpens 2009 roga nocne nepemMellieHns cneumannctoB KBR B VIpKyTCK NponcxoaaT npoLiecchl
B3aUMHOr0o 060ralleHNs onbITOM Y (hOPMMPOBaHUS €AMHON0 NOAXOAAa K YNpaBleHUIo MPOeKTOM. Ha aToM myTu cqopMMpOoBaHbl PeLLeHns,
NO3BO/ISAOLLME BbIAENNTL CUHEPreTUYeckni achheKT OT paHee BblpabOTaHHbIX M BOMIOLLEHHBIX MAe B paMKax MpoekTa «PaHHAA HedTb»

1 NpoeKTa nosHoMacLUTabHol pa3paboTKy MeCTOPOXKAEHNS.

HoaTop @ OkTAGPL — Jekatpb Ne29
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YTnnmusaumsa nonytTHOro HepTaHoro rasa
Ha BepxHEeYOHCKOM MECTOPOXAEHMUMN:

B MOMCKaX /TyYLLEro peLleHuns
Searching for the Best Solution

to Utilize Associated Gas in VC Field

Ha cerognsawinuil genb npobAemMa ymuAu3ayuu rasa siBasiemcsi ooujetl gas Bcex Hepmera3ogoOblBaroWux
komnanut Poccuu: B coomBemcmBuu ¢ mpebopanusamu IlpaBumeabcmsa PD, neo6xogumo obecnevumn
ymuau3sauuio ra3a B o6veme 95 % k 2012 rogy. Ara OAO «BepxHeuoHCKHegmera3» 3mo mpeboBaHue
NPONUCAHO U B YCAOBUSIX AUUEH3UOHHOI0 coraaulenus. Cneyuairticmhbl pa3AUYHbIX CAYKO KOMNAHUU
paccMampuBaOm HECKOABKO BAPUAHMOB NOAE3HOTO UCNOAb30BAHUS 9MOI'0 ChlDbSL.

Currently, the issue of gas utilization is common for all oil and gas production companies in Russia;
in accordance with the requirements of the RF Government 95 percent of gas shall be utilized by 2012.
Gas utilization obligations are also part of the license commitment for VCNG. The company reviews

several options to rationally use this crude.

fipocnas fopaees
(GordeevYl@veng.ru),

Anpektop [lenapTameHTa reonorum
1 pa3paboTki MECTOPOXAEHNIA,
OAO «BepxHeuoHcKHedhTeras»
Yaroslav Gordeev
(GordeevYl@vceng.ru),
Subsurface Dept. Director, VCNG

per ton and the amount of gas will be ever growing as the oil

production increases. It is expected to produce 110 min cu. m of
associated gas in 2009 and 800 min cu. m in 2017 when production
reaches its peak. It is obvious that a comprehensive approach is
required to utilize this amount of gas.

The current gas-oil ratio in Verkhnechonskoye (VC) field is 95 cu. m

For Auxiliaries and For Sale

Gas may be used for auxiliaries and this approach is already adopted at
VC field. Associated petroleum gas is widely used for boilers and power
generation to support oil production facilities and the camp. Currently,
Phase One of the captive power complex is in operation and Phase Two is
already under construction. In future, Phase Three will be required to feed
expanded facilities. The total scope of generated power will be 90 MW.

Another way to utilize gas is to deliver it to customers. There are two
alternatives: the gas may be delivered to gas processing plants or used
to generate power to be sold externally. Unfortunately, these options
are not viable in current environment.

The matter is that currently there is no gas export infrastructure in
the region. Gasprom intends to commission its Chayandinskoye field only in
2016-2018 and it is only then when gas transmission system will be built
to accept processed gas.

The other option, power generation for sale, is not a timely solution
either, since there are neither power lines to accept power nor potential
customers in the vicinity of the field. In future, however, VCNG may return
to reviewing this option if a strategic decision to combine power systems
of Irkutsk Region and Sakha Republic (Yakutia) is made. In this case, power
lines are expected to be built in the vicinity of the field and that would make
it possible to deliver power to the combined power system.
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95 m3/1, 1 ¢ pocToM [0Bbl4K 3Ta LMchpa BYOET TOMbKO YBEMMHYMBATHLCS.

Mo ouenkam cneunanuctos, B 2009 rogy o6wem po6bitoro MHI cocTaBuT
okorno 110 mnH M3, a B 2017 ropy, Korna 0XwWaaeTcs Nk [o6bl4M, EXEronHbIi
06bem raza MoXeT focTurHyTh nopsigka 800 mnH m3. O4eBnaHO, YTO ANs yTUNK-
3aLVn Takoro KOnM4ecTsa rasa HeobXoauM KOMMMIEKCHbIA NOAXOL,.

CemnHﬂ ra3oBblii (hakTop Ha BepxHEYOHCKOM MECTOPOXMAEHWM COCTaBNSET

[inst COBCTBEHHBIX HYXZ W Ha NPOJAXY

OpgHo M3 HanpaBneHWin yTIM3auMM rasa, YKE MONyuuBlLIEE Pa3BUTME
Ha BepxHe4YoHCKOM MECTOPOXKGEHWM, — MCMOMb30BAHNE HA COGCTBEHHBIE HYXAbI.
MHI" akTMBHO NPUMEHSIETCS B KA4ECTBE TEMNOHOCUTENEA NS KOTESbHbLIX, @ TaKKe
Ans BbIPaboTKY 3MIEKTPOSHEPrW AN 06ECTeYeHns 06bEKTOB HEITER0GLIMM 1 Bax-
TOBOr0 XWNOro nocerika. B HacTosiLiee BpeMsi Ha MECTOPOXAEHWI AEVCTBYET NepBas
04epeflb 3HEProKOMMNEKCa COBCTBEHHBIX HYXK[, BEAETCS CTPOWTENLCTBO BTOPOV
ovepean, B Gymyliem Ang ofecreyeHinss paGoTbl HOBLIX MOLLHOCTEN NMOTPeGyeTcs
1 TpeTbst. 06WMi 06bem npow3somuMoi aHepran coctasuT okono 90 MBT.

Bropoe BO3MOXHOE HanpaBneHue yTNW3auuu rasa — caada noTpe6uTento:
nocTaBka Ha rasonepepabaTbiBalolie 3aBOAbl UMW BbIpaboTka 3NeKTPO3HEPTUM
¢ nocnefqytolLen ee npofaxei. K coxaneHunto, B HbIHELLHIX YCIOBUSIX NOAPOGHOE
PacCMOTPEHME 3TUX BApWUaHTOB MCNONb3oBaHus MHI He SBNSETCS akTyanbHbIM.

[eno B ToM, 4TO B HACTOSLLEE BPEMSI OTCYTCTBYET MHDPACTPYKTYpa Ang aKc-
nopta rasa ¢ MectopoxpeHuin pernoHa. OAQ «[a3npom» nnaHupyeT 3anycTuTh
YasHonHekoe mectopoxpaeHne nuwb B 2016-2018 rogy, v Tonbko Torga Gynet
NOCTPOEHa ra3onpoBOAHas CUCTEMA, B KOTOPYIO MOXHO GyneT caasaTb NOATOTOB-
NEHHbIIA ras.

PaccMoTpeHre BTOpOro BO3MOXHOrO BapWaHTa — BbIpaboTka areKTPOSHEPrui
ONS NPOLaXy — Takxke BONPOC HE CErofHALIHEro AHs: B HACTOSILLEE Bpems B6NN3N
MECTOPOXOEHIS HET NHWIA 3MIEKTPONEPEaaYy, B KOTOPbIE MOXHO 6bINo bl chaBaTh
ANeKTPOSHEPruio, HET U NoTeHUManbHbIX notpebutene. OgHako B nepcnekTvee
cneupanmuctbl OAO «BepxHeuoHckHedTeras» MOryT BEPHYTHCS K U3Y4YEHWI0 3TOl
onuym: ecrv ByAET NPUHATO CTPATETMYECKOE PELLEHIE 06 0GbEANHEHN 3HEPrOCKC-
Tem Wpkytckon obnactm u Pecny6nvku Caxa (FkyTns), oXupaetcs, HTO nuHNS
anexkTponepeday NMpoARET B HENOCPEACTBEHHOW 6NM30CTM OT MECTOPOXLEHMS
11 NOSIBATCS BO3MOXHOCTb Cia4i 3MEKTPO3HEPTAW B 06LLYIO 3HEPrOCUCTEMY.

a3 paboTaeT Ha f0o6bIvy
AKTyaJ'IbeIM HanpasneHnemMm yTunin3aumn rasa Ha BEpXHEHOHCKOM MECTOPOX-

OEH SBNISETCA ero 06paTHas 3akayka B MacTbl. 3MeCh CMEUNannCTbl Takxe
paccmaTpuBaloT HECKOSIbKO OMLUMA.

[nnovator @ October — December Ne29
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Phase One of the captive power complex A

fed with associated gas is already in operation in VC field.

CerofHsi Ha BepXHeYOHCKOM MECTOPOXKAEHUU YXKe feiicTByeT
nepeasi ouepeab IHEProKOMMIeKCa COGCTBEHHbIX HYXK[,
pa6oTatoLLero Ha NOMyTHOM rase.

Gas to Support Production

Today the option of gas reinjection in VC field is of high interest.
Here too, several options are being reviewed.

The most profitable one is to inject associated gas to enhance oil
production. In this case, gas is used as an agent for reservoir pres-
sure maintenance systems.

VCNG subsurface specialists are working jointly with the Technology
Stream and contractor companies to do laboratory studies to evalu-
ate gas injection efficiency for reservoir pressure maintenance.
The preliminary results show that gas injection into Preobrazhensky
harizon of VC field is the most efficient (see “Preobrazhensky Horizon
in VC Field: Selecting the Best Development Scenario” on p. 13).
However, this formation will not be developed in the nearest future
due to expected low flow rates.

At the same time laboratory studies are underway to evaluate
the efficiency of gas injection into the main productive formation, VC hori-
zon. Unfortunately, the results are not optimistic so far — no oil recovery
enhancement is demonstrated. Nevertheless, the work continues.
The assessment of this option will be completed by end 2009.

In any case, the laboratory studies will be followed by field tests.
The pilot section for gas injection will be built in the area of pad #11.
Both Preobrazhensky and VC harizons will be tested. Drilling of wells
at pad #11 will begin in 2010 and gas injection will start in 2012
after all the necessary infrastructure is constructed. These tests will
help fully estimate the potential of gas injection for oil recovery
enhancement.

Gas in Store
Gas reinjection technology can also be used to create an under-

ground gas storage. In VC field, the storage can be created in Osinsky
horizon containing large gas reserves. Gas injection in this case

HoaTop @ OkTAGPL — Jekatpb Ne29

nEpBbII7I 11 Hanbosee BbIrofHbIN BAPUAHT — UCMONb30BaHUE MOMYTHOro He-
TAHOrO rasa Ana noBbllEHNS HeqTeoTaayn, a8 UMEHHO B Ka4ecTBe paboyero

areHTa Ang cucTeM NOALEPXaHUs NNacToBOro AABMEHNS.

B HacToswee Bpems reonorn OAO «BepxHevoHckHedTeras» COBMECTHO
co cneunanuctamn BH «TexHonorum» THK-BP u komnaHuii-nogpsinumkoB
npoBoaST NaGopaTopHbIE WCCMEenoBaHNs N0 OLEHKe MPOAYKTUBHOCTW TaKow
3akayku. Mo npeaBapuTenbHbIM AaHHbIM, HanGonee adeKTUBHON SBASETCS
3aKkayka ra3a B [peo6paxeHckui ropu3oHT BepxHEHOHCKOro MECTOPOXAEHNS
(cM. «peo6paxeHckuit ropu3oHT BepXHEYOHCKOro MeCTOPOXAEHWUS: BbIBOP
OnTUMarnbHOro MecToga paspaboTku» Ha cTp. 13), oaHako pa3paboTka 3T0ro
06bekTa B Grukadlwume rofgbl He MAaHUPYeTC W3-3@ 0XWUBAEMbIX HN3KMX
aeéuTos.

MapannenbHo NpoBOAATCS NabopaTopHble UCCMEOBaHNS MO 3aKayke rasa
B BepXHEYOHCKMI TOPU3OHT, KOTOPLIA SBASETCS OCHOBHbIM OGHLEKTOM pa3pa-
60Tk, K coxaneHuio, nepBble pesynbraThl HE BbI3bIBAIOT ONTUMKU3MA Y Che-
UMANINCTOB — YBENUYEHUS KO3 ULMEHTE N3BIIEYEHNS HE(TU He HabnioLaeT-
ca. Tem He MeHee, paGoTa MpOOMXAaeTCs, OKOHYaTeNbHas OLEHKa 3TOro
BapuaHTa 6yneT caenana B kovue 2009 roga.

B nio6om cnyyae, B [ONOMHEHME K N1a6OpPaTOPHLIM UCCIEA0BaHUAM MaHu-
pyeTcs NPOBECTU NOMEBblE MCMbITaHUS. OMbITHBIA Y4acTOK MO 3akayke rasa
ByneT co3naH B panoHe kycta N211, npuyem ucnbiTaHus GymyT NpoBOANTLCS
kak B lpeoBpaxeHckom, Tak 1 B BepxHeyoHckom ropusoHTax. bypeHue ckea-
xuH kycta N211 Haunetcs B 2010 rogy, v nocne cTpouTENbCTBa HEo6Xomw-
MblX 06beKTOB WHApacTpykTypbl B 2012 rofy HayHeTcs 3akayka rasa.
3TV MCNbITaHNS NO3BONAT GOMEe NOMHO OLEHUTb BO3MOXHOCTY WCMONb30Ba-
Hus fobeisaemoro MHC gns noBbIlWeHUS HE(TEOTAAYM NNAcToB.

Mpo 3anac

TexHonoruu 0BpaTHO 3akadku ra3a B MNacT MOXHO WCMOMb30BaTb W AN
co3aaHnsg noasemHoro xpaHunuiwa rasa (MXM). Ha BepxHevoHckom mecTopo-
XIEHU B PONI TaKOF0 XPaHWUAMLLA MOXET BbICTyNTb OCMHCKMIA FOPU3OHT, roe
cofiepxatcs 6onblUMe 3anachl rasa. 3akayka B 3TOT NMacT paccMaTpuBaeTcs
cneumanuctamun OAO «BepxHeyoHckHedTeras» kak BpeMEHHas Mepa — ras
BYneT XpaHUTbCS Tam [0 TEX NOp, NOKa He COXaTcs 6naronpusTHbIE YCHOBNS
Ans ero 0obblyu.

K coxarneHnto, ocHoBHas 4acTb 3anacoB OCWHCKOrO rOpPU30HTA OTHOCUTCS
Kk kateropumn C2, To BCTb IMEET HI3KYIO CTEMEHb N3Y4EeHHOCTU. B cBs3M ¢ atum,
Tpe6yeTcs BbINOMHUTL Aopa3sedky OCMHCKOrO ropu3oHTa, @ Takke NpoBECTU
s [ONOSHWTENbHBIX MCCNenoBaHniA. B pamkax npoekTa [opa3Beakn 3uMoi
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is viewed as a temporary measure to store gas until its production
is more favorable.

Unfortunately, most reserves of Osinsky horizon are of C2 category,
that is, their degree of certainty is rather low. Therefore, Osinsky
horizon appraisal and other studies are required. The appraisal project
provides for the drilling of one appraisal well in winter of 2010-2011.
Moreover, a number of existing appraisal wells will be re-tested
to confirm the potential of Osinsky horizon from the point of view of
creation of the underground gas storage.

The underground storage will help resolve yet another problem
which might appear in the long-term. The issue of gas utilization in
VC field is estimated to be relevant until approximately 2026-2028.
After that a deficit of associated gas is expected and the gas of
Osinsky harizon will have to be used. If an underground gas storage
is created, VCNG will be able to use the stored resources for aux-
iliaries.

VCNG subsurface specialists are already performing studies
to understand gas behavior in an underground storage. By early 2010
certain changes will have to be made to field development plan
to incorporate the gas utilization program. The preliminary view
is that to inject gas 10 to 12 injection wells will have to be drilled,
high pressure gas pipeline network and a compressor station of at
least 500 min cu.m per year will have to be constructed.

Multiple Choice

It is obvious that gas utilization program is associated with very
high risks, primarily these are license risks. This is why VCNG sets
this program among its top priority tasks.

Today the underground gas storage is viewed as the primary gas
utilization option. However, it is important to ensure flexibility of
gas utilization solution to be able to react to changes of the environ-
ment (construction of regional gas export system and regional
power infrastructure) and gas production changes in the field.

12

2010-2011 ropos npenycMoTPeHO GypeHne OfHOW Pa3BEfOYHON CKBAXMHbI.
Kpome Toro, nnaHvpyeTcs NpoBECTM NEPENCHbITAHNS HECKOMbKYX CYLYECTBYI-
LMX pasBedoYHbIX CKBAXWH ANS OLEHKM noTeHuwnana OcuHCKOro ropu3oHTa
C TOYKM 3PEHUS CO3[aHNS NOA3EMHOM0 XPaHUMNLLA rasa.

Cospatve [XI no3sonsieT pewmTb ele ofHy npo6riemy, Kotopas MoxeT
BO3HWKHYTb B [JONTOCPOYHOM NepcnexTuee. [1eno B TOM, 4TO, N0 OLEHKE cneuna-
NCTOB, BOMPOC YTUNN3aLuKM ra3a Ha BepxHe4YoHCKOM MecTopoXpmeHun 6Gymet
IBNATbCS aKTyanbHbIM opueHTupoBoyHo fo 2026-2028 ropos. [Mocne atoro
oxupaetcs aeduumt MHI, 4To MOXET NPUBECTM K HEOGXOAMMOCTI MCMONb30Ba-
Hus rasa OcuHekoro ropuacHTa. Ecnv ke yaacTcs co3naTh NOR3EMHOE XpaHuu-
lie rasa, T0, 3@ C4eT HakonneHHbix pecypcos, OAQ «BepxHedoHckHediTeras»
CMOXeT 06ecneynBaTb CBOW HYX/bl 1 NOCNe 3TOr0 Neproga.

leonory koMnaHuy yxe MPUCTYNUNN K UCCNeaoBaHuaM, pesynbraTbl KOTo-
PbIX NOKAXYT, Kak ByneT BecTi cebs ra3 B noa3emMHoM xpanunuwe. K Havany
cregyioLero roga Heo6XomUmMo BYLET BHECTU U3MEHEHMS B TEXHONOMNYECKYIO
CXeMy pa3paboTki MECTOPOXAEHWS C YYETOM MpoOrpamMmbl MO YTUAM3ALMM
ra3a. 1o npeaBapuTenbHbIM oLeHkam, ana 3akadku [HI notpe6yetcs npoby-
putb 10-12 HarHeTaTeNbHbIX CKBaXH, NOCTPOUTb PA3BETBMEHHYI CETb BbICO-
KOHaMopHbIX ra30npoBOAOB, @ TAKXKE HArHETATENbHYID KOMMPECCOPHY ycTa-
HOBKY MoLiHoCTbi0 He meHee 500 mnH M3 B rog.

Yro BblbpaTh?

OyeBupgHO, 4TO peanu3auus NporpaMMbl N0 YTWAM3aUMKM ra3a CBsi3aHa
C 04YEHb BbICOKMMW PUCKaMW, B NEPBYID 04Epenb, SMLEH3NOHHBIMA — UMEHHO
N0 37O NpUYVHE EE Peann3auns SBNSIeTcs 04HOV 13 Hanbonee NPUOPUTETHBIX
3anay OAO «BepxHe4oHckHethTeras».

Ha ceropgHsiluHWA [EHb NMNaHWPYeTcs, Y4TO OCHOBHOW ONUMERA YTWAN3auuu
MONYTHOrO HETAHOrO ra3a CTaHeT CO3AaHNe Nof3eMHoro xpaHunuia. OgHako
HeobxoymMo 06ecneYnTb rMMBKOCTb NPUHATOTO PELUEHUs C TeM, YT06bl UMETb
BO3MOXHOCTb pearypoBaTh Ha M3MEHEHWE BHELIHUX YCoBUi (CTPOMTENbCTBO
CUCTEMbI 3KCMOpPTa ra3a B PernoHe Unn CTPOUTENLCTBO PErMOHaNbHON 3Hepre-
TMYECKOW WHMPACTPYKTYPbI), @ TakXe Y4WTbIBaTb MAWHAMUKY A06blYW Tra3a
Ha MECTOPOXAEHUU.

Phase Two of captive power complex is under construction;
piling foundation is being laid.

CTponTENLCTBO BTOPO 0Yepesmn

9Heprokommniekca COBCTBEHHbIX HY>X[ —
3aKnagka CBaliHOro OCHOBaHMs.

[nnovator @ October — December Ne29
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[peobpaXkeHCKNA rOPU30HT
BepXHEYOHCKOro MeCTOpPOXAEHUS:
BbIOOP ONTMMAa/ILHOTO MeTo/a

pa3paboTku

Preobrazhensky Horizon in VC Field:
Selecting the Best Development Scenario

n terms of potential oil originally in place

(O0IP), Preobrazhensky pay horizon is second

higgest among Verkhnechonskoye (VC) field
formations and contains about 40 percent
of the field’s total C1+C2 reserves. However,
its extremely low porosity and permeability
preclude cost-effective production of its depos-
its as well as high oil recovery if conventional
waterflooding technologies are used.

Both Russian and international practice has
shown that such fields can yield reasonably high oil
recovery only in case a robust formation stimula-
tion. Associated petroleum gas (APG) produced
from other pay zones can be used as a stimulating

0 BENMWYMHE NOTEHUMANbHbLIX TEe0Normyecknx
3anacoB [TpeoBbpaxeHCKui  NPOAYKTUBHbIA
TOPWU30HT 3aHUMAEeT BTOPOE MECTO Cpeau nna-

cT0B BepxHe4oHckoro MecTOpOXAEHNS W COepXUT

okono 40% ero cymmapHbIX 3anacoB no KaTeropusam

C1+C2. OpHako KpailHe HU3KME (MIBTPALMOHHO-

€MKOCTHbIE CBOWCTBA HE MO3BONAIOT 3KOHOMUYECKM

BbIFOHO 3KCMyaTMpoBaTh €ro 3anexu M [OCTUYb

BbICOKMX 3HAYEHWA KO3(UUMEHTA W3BNEYEHNS

HedpTi (KH) npu npyMEHeHUN KNaccu4eckux TEXHO-

norniA foBbI4N ¢ NCMONb30BAHNEM 33BOHEHNS.

Kak noka3biBaeT OTEYECTBEHHas 1 3apybexHas
npaKTVKa, NOMyYeHne JOCTATOYHO BbICOKMX Koaddu-

UMEHTOB HedhTeoThays npu paspaboTke nofo6HbIX

VC field’s Preobrazhensky horizon deposits are bedded at the depth of 1,550 m and
are stratigraphically confined to the bottom part of the Middle Moti subsuite.

The reservoir if formed with brownish gray, gray, microphytolite sandstone-like dolomites
with thin argillaceous dolomite and mudstone streaks. The horizon top and bottom contain
chemogenic rocks with streaks of shale and siltstone varieties. Salt rock inclusions
are observed in the core from some wells.

The formation has a relatively homogeneous structure throughout the field area. The total
formation thickness varies from 18 m to 20 m. The reservoir is predominantly porous, but hair-
line fractures are found in some places. Absolute permeability measured on core plugs
is mainly within 1 mD to 2 mD reaching 10 mD in rare samples.

Hydrocarbon deposits are bedded in severe temperature and pressure environment: at the
depth of 1,500 m to 1,550 m reservoir pressures are as high as 14 MPa to 16 MPa, while tem-
peratures are 15 C to 17 C. Oil bubble point pressure is close to the initial reservoir pressure,
which makes efficient natural depletion development impossible.

Formation waters consist of brines with salinity of up to 345 g per liter and have the anoma-
lously high density of 1,230 kg per cu. m under reservoir conditions.

OT1noXkeHus MNMpeobparkeHCKOro ropu3oHTa BEpXHEUOHCKOr0 MECTOPOXKAEHNS 3a/ieratoT Ha
rnybuHe 1 550 M 1 ctpaturpadMyeckn npuypoUeHbl K NOAOLLIBEHHOW YacTU CPeLHEMOTCKOMN
NOACBUTHI.

KonnekTop Cro>keH AoNoMUTamMn KOPUYHEBATO-CEPLIMU, CEPLIMU, MUKPO(UTONUTOBLIMU, Nec-
YaHNKOBUAHbIMW, C TOHK/MMW MPOCMOSMU FAVHUCTBIX JO/IOMUTOB U apruanvTtoB. B kposne un
NoJOLLUBE rOPU30HTa 3a/1eraloT XeMOreHHbIe NOpPodbl C NPOCOSMU FIHUCTBIX, aNeBPUTUCTbIX
pasHocTell. Ha kepHe HEKOTOPbIX CKBaXKMH HabAH0Aa0TCA BKIKOYEHWA rannTa.

MnacT oTAnyaeTcss OTHOCUTENBHO OAHOPOAHBLIM CTPOEHMEM MO BCEW NIOLLaAN MECTOPOXKAE-
Hus. O6Las TonwmHa nnacta uaMeHsietca ot 18 m go 20 m. Konnektop npenMyLlecTBEHHO
NopoBbIi, HO MecTamn OTMeYaeTCs MUKPOTPELLUMHOBATOCTb. ABGCOMOTHAA MPOHULAEMOCTb,
3aMepeHHas Ha obpasuax KepHa, B OCHOBHOM, cocTaBnsieT 1-2 m[, Ha eqUHMYHBIX 06pa3uax
npesbiwaet 10 mA,.

3anexku yrnesBofopoAoB HaxoAAaTCS B XKECTKUX TEPMOGaPUYECKMX YCNOBUSAX: M1ACTOBbIE AaBre-
HUA Ha rnybuHax 1 500 — 1 550 m coctaBnstoT 14-16 Mlla, Temnepatypbl — 15-17°C.
Npw aTOM faBneHMe HacbILWEeHUs Hed)TX ra3oM 6/IM3KO K HaYa/lbHOMY M/1IaCTOBOMY AaB/IEHUIO, YTO
[enaeT HEBO3MOXXHOW 3(h(HEKTNBHYIO pa3paboTKy Ha ECTECTBEHHOM PEXXMME UCTOLLIEHUS.

lMnacToBble BOAbI MPefCcTaBneHbl pacconamm ¢ M1uHepanusaumer o 345 r/n n xapakrepusy-
HOTCS aHOMa/IbHO BbICOKOW MAOTHOCTbIO — 1 230 Kr/m3 B yCNoBUSX niacTa.
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agent. According to environmental and economic requirements, this gas
should be utilized, which is an urgent problem for VC field since there is no
place for APG export in the regional market (see “Searching for the Best
Solution to Utilize Associated Gas in VC field” on p.10).

Technology Brownfield Reservoir Studies specialists considered
applying gas stimulation to Preobrazhensky horizon to improve fluid
recovery and selected best development scenarios considering
the uncertain geological and hydrodynamic characteristics of the reser-
voir. To do so MEPO computer-aided system was used.

Goal Setting and Implementation

The specialists were set a task to use Preobrazhensky reservoir
sector model to analyze the modeling components sensitivity and uncer-
tainty while selecting a development system within the framework of
comparing water and gas flooding scenarios.

Using a Preobrazhensky reservoir model sector (7.5 km x 8 km) as
an example, hundreds of development scenarios were calculated and
analyzed, and oil production profiles were obtained for each scenario.
Different development patterns were analyzed, including the five-spot
pattern (228,000 t of OOIP per wel) and seven-spot pattern
(163,000 t of O0IP per well) with various well spacing, well designs,
and drive agents (water or gas). Calculations covered one pilot cell
(100 m x 100 min area and 1 m in depth) using MEPO and ECLIPSE 100
software packages.
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BnarogapHocTun

ABTOpbI X0Tenn 6bl No6narogapute BCeX, KTO NPUHUMaN yvacTue
B BbIMNOMEHUM OMUCAHHOW PaboTbl, B OCOOEHHOCTW FNaBHOroO reonora
OAO «BepxHeuyoHCKHedTeras» AHgpes JlaseeBa, AupekTopa
JenaptameHTa reonornmn n pa3paboTku mectopoxkgeHus OAO «BepxHe-
YOHCKHeTeras» $pocnasa [opgeeBa WM PYKOBOAMTENs rpynmbl
[JenaptameHTa MCCNeAoBaHUA MNIacTOB MeCTOPOXKAEHUA Ha MO34Hewn

cTaguun paspaboTtkm BH «TexHonornm» Onera Jln.

MECTOPOXAEHW BO3MOXHO TOMbKO MpW aKTMBHOM BO3[EACTBAW Ha MMacT.
AreHTOM BO3LEMCTBUS MOXET ABNSTLCS NONYTHbIA HedhTsHoM ra3 ([HI), no6biBae-
Mblli C HE(TbIO 13 APYrAX 06bekToB. COrMacHo 3KOMoro-paumMoHansHeIM TpeGosa-
HUSIM, 3TOT ra3 NOANEXWT YTUNM3aLWNK, YTO SBAKETCS aKTyanbHON NpoBremon ans
BepxHe4oHCKOro MECTOPOX/AEHNS B YCNIOBUSIX OTCYTCTBUA NyTer peannsaumn MHC
Ha peruoHanbHoOM pbiHKE (CM. «YTUAM3aunMs NomyTHOrO HeqTAHOro rasa
Ha BepxHe4oHCKOM MECTOPOXAEHWW: B MOMCKaX Myullero peweHns» Ha ctp. 10).

Cneumanuctbl [lenapTamMeHTa WCCNE[OBaHWS NNacToB  MECTOPOXAEHWI
Ha no3pHer ctagun paspa6otku BH «TexHonorum» paccMoTPEn BO3MOXHOCTb
NpUMEHEHNs METOAA Ta30BOF0 BO3AEACTBMS HA MNacTOBYl CUCTEMY

MEPO multifunctional software package is used
for computer matching, probabilistic forecasting,
new well location planning, uncertainty assessment
using experimental design techniques as well as for
sorting alternative geological models, simultaneous
assessment of risk and uncertainty in planning well
location and design.

Most exhaustive sensitivity analysis and oil produc-
tion uncertainty assessment was performed using
the state-of-the-art experimental design techniques
offered by MEPO that can automatically sweep a set
of variables at a time. Most detailed data on model
sensitivity within a preset interval is abtained through
a relatively small amount of calculations due to intel-

ligent selection of representative models.

The data obtained from the calculated models
with statistical tools (tornado diagrams, correlation
tables and plots) were analyzed to determine sensi-
tivity of model estimated indicators to input param-
eter changes. Upon calculations results, probabilis-
tic distributions for development plan parameters
were built to draw conclusions on the degree of
uncertainty of oil production. P10, P50 and P90
models were identified to fully assess risks associ-
ated with field development decisions.

Calculations covered the following field develop-
ment options:

* Five-spot pattern — vertical wells with well spac-
ing of 250 m and 500 m (Fig. 1A)

* Seven-spot pattern — vertical wells with well
spacing of 250 m and 500 m (Fig. 1B)

* Five-spot pattern — high-angle vertical wells
(horizontal sections of 200 m) with well spacing
of 500 m (Fig. 1C)

* Seven-spot pattern — high-angle wells (horizontal
sections of 200 m) with well spacing of 500 m
(Fig. 1D)

Fig. 1  Development Options
Puc. 1 BapuaHTbl cUCTEMBI
pa3paboTku

14

Five-Spot Pattern — Vertical Wells

with Well Spacing of 250 m and 500 m
MaTUTOYeYHas cucTema pa3paboTkm —
BEPTUKAmbHbIE CKBAXWHbI C MEXCKBaXIHHbIM
paccTosiHuem 250 m 1 500 m

Five-Spot Pattern — High-Angle Vertical Wells
(Horizontal Sections of 200 m)

with Well Spacing of 500 m

MATUTOYeYHas cucTema paspaboTku — BepTU-
KanbHble CKBOXMHbI C 60MbLUUM OTKIOHEHNEM
(ropu3oHTasbHbIE CTBOMBI ANnMHOK 200 M)

C MEXCKBXWUHHBIM paccTosHnem 500 m

Seven-Spot Pattern — Vertical Wells

with Well Spacing of 250 m and 500 m
CemuTo4eYHAsA CUCTEMA Pa3PabOTKM —
BEPTUKambHbIE CKBAXWHbI C MEXCKBAXIHHbIM
paccTosiHnem 250 m 1 500 m

Seven-Spot Pattern — High-Angle Wells
(Horizontal Sections of 200 m)

with Well Spacing of 500 m
CemuTo4e4Has cuctema pa3paboTku —
CKB@XWHbI ¢ 60NbLINM OTKNOHEHNEM
(ropu3oHTaNbHble CTBOMbI ANUHOK 200 M)
C MEXCKBXKWHHbIM paccTosiiuem 500 m
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s [peoBpaxeHCKoro ropr3oHTa C LENbio NOBbILLEHNS
E_ 140000.0 1 __ P9 KOMMOHEHTOOTAAYM NnacTa, a Takke BbiGpani
@ T Gas/Tas ONTUMarnbHbIE BapuaHTbl Pa3paboTki B YCROBUSX
£ 120000.0 - HEOnpeeneHHOCTI Ero reoNorMYeckmx U rMapoan-
8 HaMM4eCKNX NapaMeTpoB C 1CMONb30BaHNEM aBTO-
= o
maTi3mpoBaHHoi cuctemsl MEPO.

S 100000.0 1 P90 P

F Water / Bopa

E lMocTaHOBKa 3afja4n n ee peann3aumna
= Mepen cneuwanucTamu Gbina NOCTaBfiEHa
£

- P50 3afa4a — WCMonb3ays CEKTOPHYD Mofdenb [peot-
3 60000.0 Water / Bopa y PHY P

= PaXeHCKOro nnacTa, NpOBECTU aHann3 YyBCTBY-
2 P10 TENbHOCTW 11 HEONpeaeneHHocT KOMMOHEHTOB
S Gas /a3
S 400000 MOAENMPOBaHIS NPy BbIGOPE CUCTEMBI pa3paboT-
a P10 .
= Water / Bona K B pamKax CpaBHEHWS BapWaHTOB C 3aKauKoil

BOAbI 11 rasa.

@ 20000.0 -
£ Ha npumepe cektopa mogeny MpeoGpaxeHckoro
E ropu3oHTa (7,5 x 8 kM) Bbiny paccumTaHbl 1 npo-
3 o+ T aHann3npoBaHbl COTHM BapuaHTOB pa3paboTku

Years / lofpl [o6b14n HedhTw. Mpw 3TOM paccmaTpuBanich pas-

Fig. 2 Gas and Water Stimulation Options
Compared for All Scenarios

Puc. 2 CpasHeHVe BapnaHTOB BCex CLEeHapueB
BO3/1ECTBUS ra30M 1 BO/IOM

In view of the fact that VC and PR formation fluids are similar in their
properties, data on the oil composition in VG142 reservoir were used
in the sector model.

* The following variables were introduced for calculations:

 Rermeability range from 0.5 mD to 10 mD

e Skin range from -3 to 3

* Relative permeability: SWCR 0.055-0.4, KRWR 0.2-0.6

* Development scenario (see above): well design, drive agent, well
spacing

Besides, a number of assumptions and constraints were intro-
duced:
* Production well constraint — downhole pressure of 100 atm
* Injection well constraint — downhole pressure of 230 atm
* (Gas-oil ratio (GOR) constraint of 2,000 cu. m per cu. m
» Watercut of 98 percent

NNYHBIE CUCTEMbI Pa3paboTkKM — NSTUTOYEYHas
(HayanbHble TEONOTMYECKNE 3anackl HA CKBaXM-
Hy — 228 Thic. T) 1 cemuTo4eyHas (Ha4anbHble reonoriyeckne 3anachl Ha ckBa-
XUHY — 163 ThiC. T) CUCTEMbI C Pa3NMYHbIM MEXCKBAXWHHBIM PAcCTOSHWEM,
KOHCTPYKUMER 1 areHToM BbiTecHeHUs (Boga v ra3). PacueTsl npoBopunuch Ans
0fHoit nunoTHoi suenki paamepom 100 x 100 M no ropuaoHTanu 1 1 M no Bep-
TUKanK ¢ NomoLLbio nporpammHbix npopyktos MEPO n ECLIPSE 100.

MHorodyHKLMOHambHbIA NporpammHbin komnneke MEPQ no3sonsieT nposoauTh
aBTOMATU3/POBAHHYI0 afanTauvio, BEPOSTHOCTHOE NMPOrHO3MPOBaHWe, NNaH1poBa-
HUE PACMONOXEHWUS HOBLIX CKBAXWH, OLEHKY HEONPEAENeHHOCTEA C MOMOLLbI
METOA0B MNaHMpOBaHUS 3KCMEPUMEHTOB, @ TakXe COPTUPOBKY arnkTepHATUBHbIX
reosior4eckux MOAEnen, OLEHKY PUCKOB 1 OJHOBPEMEHHYID OLIEHKY HEONPEAENEH-
HOCTEl! B NNaHMPOBAHNI MECTONOMOXEHUS 11 KOHCTPYKLMIA CKBAXIH.

[ng npoBegeHns HavBonee NOMHOrO aHann3a YyBCTBMTENBHOCTM 1 OLEHKM
HeonpefeneHHoCT [O6bI4M HE(TI NCMOb30BaNMCh COBPEMEHHBIE METOLbI MNa-
HMPOBAHMA 3KCMEPMMEHTA, 3anoXeHHble B nporpamMmHblin komnneke MEPQ. Onu
Mo3BONSIOT B ABTOMATVHECKOM PEXUME OCYLLECTBNSTL NepeGop 3HaueHui Habopa
N3MEHSIEMbIX NAPaMETPOB OAHOBPEMEHHO. [Py 3TOM, 38 CHET UHTENNEKTYANbHOro
BbIOOPA NPEACTABUTESNbHLIX MOAEMEN, MOXHO NOMy4aTb MaKCUManbHyl MHGop-
MaLMi0 0 YyBCTBUTENBHOCT MOAENN B 33[aHHOM MHTEpBane npu OTHOCUTEMbHO
HEBOMbLUIOM KOMNYECTBE PaCcHETOB.

Ha ocHoBe paccuuTaHHbIX MOAENei ¢ NPUMEHEHNEM CTATUCTUYECKNX WHCTPY-
MEHTOB (AMarpavMmbl «TOPHaf0», KOPPENsLMOHHbIE TaBnuUbl W rpacduku) NpoBo-

¢ Minimum oil flow rate of 1 cu. m per day
Modeling Results

At the initial stage, MEPO was used to analyze all pos-
sible scenarios, and probabilistic distribution of results
was obtained with due regard for cumulative oil production
uncertainty in cases of both water and gas injection into
the central injector (Fig. 2.

The analysis of oil recovery sensitivity to input parame- N

ter changes (permeability, well pattern, skin factor, rela-
tive permeability) helped find out that the oil recovery was
mostly affected by changes in permeability and well pat-
terns (Fig. 3). After that, the best water and gas injection
options were selected, the selection criterion having been
cumulative oil production for 20 years (Fig. 4).

Fig. 3  Qil Recovery Sensitivity
to Input Parameter Changes
Puc. 3 Tpadmk yyscTBUTEIbHOCTM KIH
K W3MEHEHMI0 BXOAHbIX NapameTpoB

KPR A

KRVR ~

SKIN -

SWCR

Change of Permeability
N3meHeHue nponnyaemocTy

Change of Relative Permeability of Water
WN3meHenune (ha3oBoit
NPOHMLIAEMOCTH BObI

Change of Development Scenario
N3meHeHue cuenapus pa3paboTku

Change of Skin Factor
N3meHeHne ckuH-thakTopa

Change of Critical Water Saturation I

N3meHeHne 3HayeHus
KpI/ITVI‘IBCKUﬁ BO/10HACLILEHHOCTH

01 0 01
Correlation Coefficient

05 04 -03 02 0.2
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Fig. 4 Comparison
of the Best Water and Gas
Injection Options

Puc. 4 CpaBHeHWE Nyywmnx
BApVaHTOB MpU 3aKauke
BOAbI U rasa

The five-spot well pattern with the well spacing
of 500 m and high—angle wells with horizontal
sections of 200 m was considered to be the best
development option.

When this option was analyzed with gas stimu-
lation it was noticed that the maximum cumula-
tive oil production levels were not achieved:
the producers were shut down early due to eco-
nomic constraints (wells were ignored in calcula-
tions once GOR reached 2,000 cu. m per cu. m)
(Fig. 5). To achieve better cumulative oil produc-
tion results, decisions were taken to isolate
upper perforation intervals in producers and injec-
tors, shut down gas injectors for the period of
three to six months, and apply water alternating
gas (WAG) with 1:1 and 2:1 cycles (Fig. 6).

As a result, cumulative oil production reached about 200,000 cu. m
for 20 years of operation (50,000 cu. m per producer), and the flow
rate per well was 10 cu. m per day. Gas injector injectivity was about

40,000 cu. m per day under surface conditions.

Since Preobrazhensky formation is heterogeneous in terms of per-
meability, it was decided to calculate the recommended option of gas
stimulation within the area with the permeability of 10 mD (Fig. 7).
In this case, cumulative oil production for 20 years was about
300,000 cu. m, and the flow rate per well was 30 cu. m per day. Gas
injector injectivity was about 100,000 cu. m per day under surface

conditions.

Fig. 5 Analysis of Oil Flow Rate Profiles
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OWNCS aHanmn3 MONyYeHHbIX AaHHLIX C LEMbi0 OMpefeneHus YyBCTBUTENBLHOCTY
pacyeTHbIX MOKA3aTeNnen MOJens K W3MEHEHUAM BXOfAHbIX NapameTpoB.
Mo pe3ynkTaTam pacyeToB CTPOUMNCH BEPOSITHOCTHbIE PACMPEAENneHns Ans TEXHO-

TIOrMYecKIIX NoKasaTenen paspaboTky, Ha OCHOBE KOTOPbIX GbINK CAenaHbl 3aknio-

YeHUs 0 CTENEHW HEONpefeneHHocTV No M0BblNe HehTW, @ TakXKe HavaeHbl

mogenm P10, P50, P90, no3sonsiowe B NonHOA Mepe OLEHUTb PUCKM, CBS3aH-

HbIE C PELIEHMAMIA N0 Pa3paBoTKe MECTOPOXAEHUS.

Mpw pacyeTax paccMaTpuBaniCh CrEMyIoLLe BApUaHTbI CUCTEMbI Pa3paBoTku:

* MSTUTOYEYHAs CUCTEMA Pa3paboTkii — BEPTMKANbHBIE CKBAXWHbI C MEXCKBa-
XMHHbIM paccTosHnem 250 m n 500 m (Puc. 1A);

* CEeMUTOYEYHAs CUCTEMA Pa3paBoTKM — BEPTUKANbHbIE CKBAXWHbI C MEXCKBa-
XWHHbIM paccTosineM 250 m 1 500 m (Puc. 1B);

* MSTUTOYEYHAs CUCTeMa pa3paBoTKu — BEPTUKANbHbIE CKBaXWHbI C GOMbLIMM
0TKMOHeHMeM (ropn3oHTanbHble cTBonbl AnHon 200 M) ¢ MEeXCKBaXWHHBIM
paccTosHuem 500 m (Puc. 1C);

* CEMMTOYEYHAsi CUCTEMA Pa3paBoTkM — CKBaXMHbl C BONMbLIMM OTKIIOHEHMEM
(ropusoHTanbHbie cTBONbl AnvHoA 200 M) ¢ MEXCKBaXMHHBIM PAcCTOSHUEM

Beuay Toro 4to dntongsl nnactos By u Mp 6nu3-
K MO CBOMM CBOWCTBAM, B CEKTOPHOA MOAEnu
GblN NCMONb30BaHbl AaHHBIE O COCTaBE HEMTU
nnacta Buy1+2.

[ns pac4eToB Gbinv BBELEHbI CriEAYIOLME M3Me-
HSIOLLMECS MapaMEeTPbI:

* MHOXuTENb Krp: [vanasoH NpoHMUaeMocT —

ot 0,5 md no 10 m[;

* CKWH-thakTop: AnanasoH — ot -3 Ao 3;
* OTHOCUTENbHAA tha3oBasi NpoHuLaemocTs (ODI):

SWCR 0.055-0.4, KRWR 0.2-0.6;

* BapWaHT cuUCTeMbI pa3paBoTku (cM. Bblle): KOH-

CTPYKLNS CKBAXWH, areHT BbITECHEHWS, MEXCKBA-

XWHHOE PaccTosHIe.

Kpome Toro, 6bin NpUHST psp AOMYLLEHWA 11 Orpa-

HUYEHWIA:

* OrpaHWyeHre N0 [06GbIBAILWMM CKBaXMHAM —
3a6oiHoe fasnenve P3a6 =100 atm.;

* OrpaHWyeHne Mo HarHeTaTerbHbIM CKBaXWHaM —
3a6oiHoe nasneHne P3ab = 230 atm.;

* OrpaHuyeHre no razosomy daktopy — 2 000 m3/m3;

¢ 06B0AHEHHOCTL — 98%:;

* MUHAManbHbI Ae6UT HedT — 1 M3 B CyTKM.
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£ = 200000 PesynbTaTbl MOAENMPOBAHNS

= =

F = =

g S 180000 E

s 2 8 Ha nepBom aTane ¢ NoMolLLbt0 NporpaMMHOra NPoAyKTa

2 ]

El 2 160000 Exclusion of Perforation m; MEPO 6binv npoaHanuanpoBaHbl BCE BO3MOXHbIE Bapw-

2 e : . i Intervals due to GOR = aHTbl W NOMNY4eHO BEPOSITHOCTHOE Pacrpefenenre pesyrb-
g M000042% 3 OTKnI04EHNE UHTEPBaNOB g TaTOB C Y4YETOM HEOMPEedeneHHOCTM N0 HaKoMNeHHoM
z o0 £ 4 Eleapggg; UMW N0 TA30B0MY ; [06bI4e HETY NPy 3aKayKe B LIEHTPabHYI0 HarHeTaTenb-
£ 3 HYI0 CKBaXMHY Bodbl 1 rasa (Puc. 2).
S 00000 = B peaynerate aHanuaa dysctauTensHocTh KAH k name-

y

= =z HEHWIO BXOHbIX MapaMETpoB, TakiX Kak MPOHWLAEMOCTb,
3 80000 ; CEeTKA CKBaXWH, ckuH-thakTap, OMI, Gbino BbISBNEHO, YTO
g ;' HanbonbLLee BIVSHUE Ha KO3(MNLMEHT HE(hTEOTHa N OKa-
g oo 3 3bIBAET U3MEHEHE MPOHIMLAEMOCTA U CXEM Pa3MeLLeHust
H 10000 g ckeaxuH (Puc. 3). Mocne atoro 6binu BbiBpaHbl HanyYLLIe
> g BapWaHTBLI NPY 3akadke rasa U BOfbl — KPUTEPWEM BbIGOpa
; 20000 e CcTana HakonneHHas fo6blva Hedhti 3a 20 net (Puc. 4).
T ; OnTMaribHol 6Gbirla MpU3HaHa cucTeMa pa3paboTku C
= o o o
g 0 I I I ‘ ‘ ‘ ‘ ‘ ‘ 0 NATUTOYEYHOA CETKOI CKBEXMH C MEXCKBAXHHBIM PaccTos-
=
3 A0 1AA2 1444 A6 1AM 1420 1422 1424 1AM 1/4/28 Hvem 500 M 1 ¢ GombiLiM OTKTIGHEHVEM cTeonae (200 m).

Years / Fope! Mpy aHann3e 3Toro BapUaHTa B Cly4ae ¢ BO3AEACTBY-

. A _— €M rasa 0bifi0 38MeYeH0, YTO HEOCTUXKEHNE MaKCUMarlb-
Cumulative Oil Production with Gas Injection / Hakonnennas no6bi4a HedhTn 0T 3akayku rasza ; i 106
----------- 0il Flow Rate with Gas Injection / [1e6ut HedhTv 0T 3akayku rasa HbIX NOKA3ATeNe/ N0 HakonneHHov A06bI4e HeTI CBA3E-

Cumulative Oil Production with Water Injection / Hakonnennas fo6biua HethTy 0T 3akauki Bofbl HO C paHHUM OTKMK4EHNEM [OGbIBAIOLMX CKBAXWH
........... 0il Flow Rate with Water Injection / [le6uT HedTv oT 3akasku Bobl M0 3KOHOMMYECKIM OrpaHNYEHISIM — CKBAXWHbI CKITH04a-
nMCb W3 pacyeTa npu JOCTUXKEHWM rasoBoro chaktopa
B 2 000 m3/m3 (Puc. 5). [Ins AOCTUXKEHUS NyHLLIMX MOKa-

Fig. 6 Comparison of Water and Gas Injection Options | 3aTeneii no HakonneHHoi foGbl4e HediTv GbinA MPUHSTLI PELLIEHUS N0 U30NALM

Puc. 6 CpaBHeHVIe BapuaHTa 3aKauku Bofbl 1 rasa BEPXHWX WHTEpBanoB nepgopaunit B A06bIBAKOLLMX W HATHETATESbHbIX CKBaXMHAX,
OTKNOYEHWI0 ra30HarHeTaTeNbHbIX CKBaXXWH Ha nepuop 0T Tpex A0 LecTn Meca-

LieB, noovepenHast 3akadka Boppl v rasa (BIB) ¢ umknamn 1:1 n 2:1 (Puc. B).

It should be noted that effects of hysteresis and reservoir oil light B pesynerate, HakonnexHas fo6bi4a HedhTv coctasina okono 200 Thic. M3
fraction evaporation to injected gas were not used; however, according 3a 20 net pa3pa6otku (50 Tbic. M3 Ha 0fHY [0GbIBAIOLLYI0 CKBAXMHY), @ Ae6UT,
to the authors of the study, they can improve the modeling result MPUXOJSLMACS Ha OfHY foGbiBatolLylo ckBaxuHy, — 10 m3 B cyTku. [Mpu atom
through longer life of producers without gas breakthroughs and due to NPUEMIUCTOCTb Ta30HArHETATeNbHOM CKBaXWHbl cocTaBuna okono 40 Thic M3
changes in reservoir mix properties. B CYTKV B NOBEPXHOCTHBIX YCIIOBMSIX.

The modeling results demonstrate high potential of gas stimulation Beupny HeopHopopHocTy [MpeoBpaXeHckoro niacta no MpoHWLEEMocTy, Gbino
methods under Preobrazhensky horizon conditions in VC field, but extra NPUHITO PELLEHWNE PacCUUTaTb PEKOMEHLYEMbIA BapWUaHT Npy BO3LEWCTBIW ra3om
full-scale modeling should be conducted to evaluate their efficiency, and Ha y4acToK ¢ npoHuuaemocTbio nnacta 10 MO (Puc. 7). B atom cnyyae, HakonneH-
economics of the gas injection project aimed at increasing hydrocarbon Hasi io6bl4a HedhT 3a 20 net pa3paboTku cocTasina okono 300 Tbic. M3, a AeeuT,
recovery should be evaluated. NpUXoAALLMIACS Ha ofHy Ao6biBatoLLyto ckeaxuHy, — 30 m3 B cyTku. [Npu aTom npue-
MMCTOCTb ra30HarHeTaTeNbHO! CKBaXWHbI COCTaBUNa OKOMO
100 Tbic. M3 B CYTKW B NOBEPXHOCTHbIX YCIOBUSX.

Heofxoaumo 3ameTuTb, 4T0 3deKTbl rMcTepesica
11 UCNapeHus Nerkux (pakLwit NnacToBoA HedhTi B 3aKa-
Y/BAEMbIA ra3 He BbIMM UCMONMb30BaHbI, HO, MO MHEHII0
aBTOPOB WCCNEA0BAHMA, OHI MOTYT YryYWWTL PE3ymsTaT
MOJENMPOBaHUA 3a CYET Gonee MPOOMKMTENbHON pabo-
Tl [06bIBAIOLLMX CKBAXWH 63 NPOpbLIBOB rasa W 3a CYeT
N3MEHEHWSI CBOVICTB MACTOBbIX CUCTEM.

Takum 06pa3oM, pesynbTaThl MOOENNPOBaHNS IEMOH-
CTPUPYIOT BbICOKMA MOTEHLMAN ra3oBblX METOAOB BO3-
pencTeua B ycnosusix [peoBpaXeHcKoro ropu3oHTa
BepxHe4yoHCKOro MEcTOpOXAeHWs, HO [1s  OLEHKM
MX 3PPEKTVBHOCT HEOBXOQMMO NPOBECTW AONOSHU-
TEMbHOE MOMHOMACLITaGHOE MOAENMPOBAHNE W OLEHUTL
3KOHOMWKY NPOEKTa NpY 3aKa4Ke rasa C LieNbio NoBbiLle-
HWSl YreBOA0POa00TAAYN.
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Fig. 7 Cumulative Qil Production and
QOil Flow Rates under Recommended
Option with Different Permeabilities
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[lporpamma xummn3aLmm Ha BepxHeYOHCKOM
MECTOPOXAEHNN: YHUKaIbHOE KOMMNEKCHOE peLleHue
Production Chemistry Program for VC Field:

Unique Comprehensive Solution

IlepBriil rog skcnayamayuu BepxneuoHcKkoro mecmoposkgeHus NO3BOAUA BbISABUMb PG (haKMOPOB,
OCAOKHSAKOWUX NPOUECChl goObluU, NOGroMOBKU U MPAHCNOpMUpPoBKU Hepmu. OcaabAeHuI0 UX HEramuBHOTO
BAuAHUA 6ygem cnocobcmBoBamb pazpabameiaemas cneyuarucmamu OAO «BepxneuoHckHegmeras»
nporpamma xumusayuu, peairusayus komopoti Haurnemcs B 2010 rogy. B omauuue om Openbypreckot
obaacmu u 3anagrotl Cubupu, rge y THK-BP y>xe ecmb onblm c03ganus NOGOOHbBIX CUCIEM,

Ha BepxHeuoHCKOM MecmoposkgeHuu XxuMuieckue Memogbl BnepBble 6ygym NpuMeHAmMbCsL KOMNAEKCHO

u ¢ camoro Hauaaa pa3pa6oml<u MeCcmopoOXXgeHuUuHl.

The first year of Verkhnechonskoye (VC) field operation identified a number of factors complicating oil
production, treatment and transportation. In order to mitigate them VCNG specialists have developed

a production chemistry program to be launched in 2010. TNK-BP has already introduced similar systems
in Orenburg and West Siberia, however VC field will be the first one where a comprehensive production
chemistry program will be applied from the very start of field development.

Parum Xacaes (KhasaevRA@vceng.ru),
AnpekTop [lenaptTaMeHTa BHYTPUCKBAXKWHHBIX
pabot, OAO «BepxHeuoHckHedTeras»

Ragim Khasaev (KhasaevRA@vcng.ru),
Wellwork Dept. Director, VCNG

Anekceii TpuwmH (TrishinAS@veng.ru),
Hava/IbHuK OTfena

MNOATOTOBKM U Nepekayku HedhTh,

OAO «BepxHeuoHCKHedTeras»

Alexey Trishin (TrishinAS@vcng.ru),
Head of Oil Treatment

and Transportation Section, VCNG

Siberia, was commissioned in autumn 2009. The information

obtained during pilot production is used to update the full field
development plan and to test the proposed technical solutions; some-
times it may even help identify some features of the field that remained
unknown until the start of operations and therefore new approaches
are to be sought for.

During the first year of VC field development high content of salt, tar
and wax was discovered in the produced fluid. The scale affects oilfield
equipment operation and boosts the risk of its premature failure. More
unfavourable factors were identified during the pilot run of the reser-
voir pressure maintenance system. Oxygen and sulphate-reducing
bacteria present in the artesian water used for injection can increase
the corrosion rate in the oilfield equipment.

Chemical treatment methods are required to mitigate the negative
effect of those VC features. The most efficient solution may be to imple-
ment a comprehensive program covering all the needs of the field, thus

Verkhnechonskoye (VC) field, one of the largest Greenfields in East
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06bI4a He(hTM Ha OHOM 113 KPYMHEMLLIMX HOBbIX MECTOPOXAEH BocTouHoi

Cwbupn — BepxHeyoHckom — Hadvanack ocebio 2008 ropa. Monyyaemble

B XO[IE OMbITHO-NPOMbILLNEHHON 3kcnnyaTauum (OMN3) paHHble no3sonswT

YYLLE MOQrOTOBUTLCH K MOSIHOMAcLTabHON paspaboTke, 0TpaboTaTh TEXHWYe-

CKINE PELUEHIAS, @ 334aCTYI0 — BbIBUTL HEN3BECTHbIE PAHEE OCOBEHHOCTY MECTO-
POXOEHMS, TpebytolLe NoKUCKa HOBbIX NOAXOM0B.

OnbIT 3KcnyaTaum BepxHe4oHCKoro MeCTOPOX/EHIS NOKa3an, 4To NpoayKLns
CKB@XIH XapaKTepn3yeTcs BbICOKMM COOEPXaHWEM COnel, cMon U napadinHos,
OTNOXEHISI KOTOPbIX 3aTPYOHSIOT 3KCMIyaTauyio MpOMbICTIOBOM0 0GOPYAOBaHIAS
11 MOBLILIAIOT PUCKM Ero MPeXAeBPEMEHHOT0 BbIXOHa 13 CTpos. pu NUNoTHOM
3anycke cuCTeMbl nopaepxanus nnactooro gasnenus (MM0) Take 6binn BoisB-
MeHbl HeBnaronpusTHble akTophbl, Takie Kak Hamn4ue KCRopoda U cynbgatpe-
AyuMpyoLMX GakTepuit B apTe3MaHCKOA BOAE, WCMOMb3yeMOon s 3akauki, YTO
MOXET YCKOPWTb KOPPO3Wio NPOMBICIIOBOr0 060pY0BaHMS.

Lns  CHUXEHWS HEraTMBHOTO BIWSHUS MEPEYUCTIEHHBIX OCOGEHHOCTEN
BepxHe4oHCKoro MeCTOPOXAEHUS TPEBYIOTCS CreumarnbHble XMMUYECKUE METOMbI.
HanGonee athdeKTMBHbIM PeLleHneM NPeCcTaBnseTcs peanuaauns eguHor npo-
rpaMMbl COrMacoBaHHbIX MeXy CO60M MEPONPUATIAN, Y4UTLIBAIOLLEA BCE 0COBEH-
HOCTV MECTOPOX[EHMS, — cUcTEMbI yripaBnenus xumuaaueir (CYX) (em. «Cuctema
YNpaBreHns XAMU3aLMen: HOBbI MOAXOA K PELEHM0 CTapblx BOMPOCOB»,
«Hosartop» N216).

Conm v napaduHbl B cocTaBe HethTun

B xone OlN3 BepxHe4oHCKOro MECTOPOXAEHIS Gbiro BbISBIEHO BbICOKOE COREp-
XaHue B [o6biBaemoV HedhTi conen. ComepxaHne conelt — OayH U3 OCHOBHbIX
(haKTOpOB, XapaKTepU3yHLLMX Ka4eCTBO CAABAEMON MPOAYKUMM, 1 4TOGbl HEdTb
BepxHe4oHcKoro MecTopoXaeHNs ocTaBanach B NEPBOW Tpynne kavecTsa, Tpedy-
€TCS MPOBELEHIE Psifa MEPONPUSTUIA, TakiX Kak OTMbIB COMEV OT HEqTW C MOMo-
Lbto Bodbl. KpoMe Toro, noBbIlLIEHHOE COAEpXaHWe CONei NpuBoamMT K 06pa3oBa-
HUO OTNMOXKEHWIA B CKBAXWHaX W B cicTeMe cBopa 1 TpaHenopTa HediTi W, cooT-
BETCTBEHHO, K YCKOPEHWIO KOPPO3NOHHBIX MPOLIECCOB.

Cneupanmctel OAQ «BepxHeyoHckHed)Teras» NpoBEN UCCHEH0BaHIAS MO PUCKam
OTNIOKEHWS COMEN, OMPEdenMA Y4acTKU HauGoree BEPOSTHOM WX MoKani3aumn
11 3aKITOYIMN [OrOBOP Ha MPOBEAEHINE KOPPO3VIOHHOMO MOHUTOPUHTA, BKITIYAIOLLErD
MPUMEHEHWE VHMVBUTOPOB CONEOTHIOXEHNIA NPaKTYECK MO BCEN CUCTEME A0GbIYM.

VccnenoBaHis nNoka3anu, YTO NPOLECC OTIOXEHIS COMelt NpoTeKaeT 0COBEHHO
VHTEHCMBHO Ha paBoyuXx YacTsX YCTaHOBKM NOAroTOBKM HedyTu. CeromHs Ha BepxHe-
YOHCKOM MECTOPOX[EHUN 1CMoNb3YIOTCA [Ba TWMa annapaTos heater treater npo-
113B0ACTBa KomnaHm Sivalls, Inc., KoTopble OCYLIECTBNSIOT OAHOBPEMEHHBIA HarpeB
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Neftekhim Pilot Plant built a warm shed >
to store their chemicals used
for VC wells treatment.

Tennbiii cknag 3A0 «OnbITHBIA 3aBog «HedTexnm»
[N XpaHeHUs1 XMMpeareHToB,

NPUMeHsIeMbIX NPY 06PaboTKe CKBaXKMH
BepXHEeUYOHCKOro MECTOPOXKAEHUSI.

a chemical management system (CMS) is required (see
“Chemical Management System: A New Approach to
Addressing Old Problems”, Innovator #16).

Salts and Wax in Crude Composition

VC pilot production identified high salt content in
the produced crude. Salt content is one of the key indica-
tors of the commercial oil quality. To make sure VC oil |
keeps the first quality grade certain actions are to be [
taken, including salt washing out with water. Besides, | =
high salt content results in scale buildup in wells and in &=
oil gathering and transportation systems enhancing
the corrosion processes.

VCNG studied the scaling risks, identified the most vulnerable loca-
tions and involved a contractor to perform corrosion monitoring, includ-
ing scale inhibitors application to nearly the entire production system.

The studies have demonstrated that scaling is most intensive in
the working sections of the oil treatment facility. Currently VCHG
is using two types of heater treater units by Sivalls, Inc. to heat
the production fluid, separate water first preliminarily and then
deeply, and deeply desalt oil by AC field. The vulnerable point of this
equipment is its fire tubes used as the heat source for fluid heating.
The experience shows that the fire tubes are where most of
the carbonate salts build up. Scaling reduces heat takeoff from
the external surface of the tube which can cause local overheating up
to the metal melting point resulting in the tube deformation, rupture
and premature equipment failure. Currently this problem is resolved
by manual mechanical scale removal from the tubes performed two to
four times a year. This cleanup takes three to four days and thus
the unit needs to be shut down.

The production chemistry will mitigate scale more -efficiently.
The production fluid arriving to the oil treatment facilities will be inhib-
ited, thus there will be less scale in the tubes and the equipment ser-
vice life will increase. However the efficiency of this approach will be
evident after scale inhibitors field tests are completed.

Another specific feature of VC oil is high tar content. Given the low
temperature of the reservoir this predetermines wax deposits in
the productive formation, in the wells, in the oil treatment facilities and
in the export pipeline. Today the oilfield equipment is cleaned up
mechanically with wall scrapers in the wells and pigs in the pipelines.
In 2010 a whole range of wax inhibitors by Russian and international
manufacturers will be tested.

Waterflooding Challenges

In 2009, the reservoir pressure maintenance system was commis-
sioned in VC. Production chemistry methods will be used here too.
The analysis of the waterflooding system identified high risks of equip-
ment corrosion. The presence of sulphate-reducing bacteria and oxygen
in the artesian water used for injection is another matter of concern.
For this reason the CSM will provide for the use of corrosion inhibitors,
oxygen scavengers and antibacterial additive.

When dealing with the sulphate-reducing bacteria the primary objec-
tive is to prevent their expansion into the reservoir in order to keep
the deposit free of their waste product, hydrogen sulphide. If this
objective is met no hydrogen sulphide will appear in the well fluids in
the long term and thus the associated equipment corrosion risks will
be minimized.

HoaTop @ OkTAGPL — Jekadpb Ne29
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NPOAYKLMIA CKB&XWH, NpenBapuTenbHoe 1 rny6oKoe OTAENEHWE BOdbl, 8 TaKkKe My-
60Koe O0BGECCONMBaHWE HedT NEPeMEHHbIM 3MeKTPUYeckM noneM. «Cnabbiv
MECTOM» 3T0r0 060PYNOBaHUS SBMAOTCS XAp0oBble TPY6bI, CNYXALUNE UCTOYHUKOM
Tenna Ansg Harpesa XWOKOCTW B npouecce noaroToki. OnbIT akcnnyataumi noka-
3a/1, YTO VMEHHO Ha XapoBbIx TPy6ax 06pa3yloTcs HaboMbLUME OTIOXEHUA Kap6o-
HaTHbIX CONeN, YTO 3aTPyOHAET TEMNOCHEM C HapYXXHOW MOBEPXHOCTW TPy6bI
11 MOXET NPWUBECTM K €6 MECTHOMY NEperpesy BN/OTb 40 TEMMEPaTypbl NNaBneHns
METanma 1, CrefoBaTensHo, K Aeiopmalin, paspbiay Tpy6bl U NPeXAEBPEMEHHOMY
BbIXoy 060pynoBaHms 13 ctposi. B HacToswee Bpems ans 60psBbl C CONEOTNOXE-
HUAMMW Ha XapOoBbIX TPyBax UCMONb3yeTCcs PerynapHas — ABa-YeTbIpe pasa B rof —
pyYHas MexaHu4eckast 041cTKa. 3Ta npoueaypa TPeByeT NonHoM 0CTaHOBKW arpera-
Ta 1, B 0BLLEN CMOXHOCTW, 38HAMAET OT TPeX A0 YETLIPEX CYTOK.

Pa3paboTaHHas nporpaMmMa XMMW3auuK, Kak 0XWAAeTcsi, no3BonuT 6opoThbes
C COMNeoTNoXeHnsMI Bonee 3QMEKTUBHO. 3a CYET MHMUGMPOBAHWS MPORYKLWL
CKBA@XWH, MOCTyNaloLlei Ha MOLroTOBKY, CHW3UTCA YPOBEHb COJNEOTNIOXKEHUS
Ha Tpy6ax 1 yBeNM4NTCS CPOK akcnnyaTauum 06opynosanms. OpHako OKOHYaTenb-
HblIi? OTBET Ha 3TOT BOMPOC BYAET NOSy4YeH HA OCHOBAHWMW OMbITHO-NPOMBILLTIEHHbIX
WCMbITAHWIA UHTMBUTOPOB CONEOTNIOXEHUI.

[pyroi BaxHO/ 0COGEHHOCTHI0 BEPXHEYOHCKOWM HE(TW SBMSETCS BbICOKOE
COLEepXXaHne CMOA, YTO B YCNOBMSAX HU3KWX NNAacToBbIX TEMMEPAaTyp npefonpeme-
NAET OTNOXEHWE NapatvHOB B MNACTe, CKBAXWHAX, HA YCTAHOBKAX MOArOTOBKM
HedTM 1 B ToBapHOM HediTenposoae. CerofHs Ans 04XCTKM NPOMbICIIOBOTO 060-
PYLOOBAHWS WCMOMb3YIOTCA MEXAHWYECKUE CMOCO6bl — CKPebKM [Ond CKBaXWH
11 nopwHu Ans HethTenposopos, a ¢ 2010 roga HayHeTCs anpo6ypoBaHue NUHeNl-
KA peareHToB N0 WHrM6MpOBaHWI0 NApaUHOOTIOXEHUNA, pPa3paboTaHHbIX Kak
POCCUACKUMI, TaK W 3apyBEXHBIMIA KOMMAHUAMM.

OcnoxxHeHus B cucteme MN[4

B 2009 ropy Ha BepxHe4oHCKOM MECTOPOXAEHWM Bbina 3anylieHa cucTeMa
nofaepXXaHs NNacToBoro AABNEHS, U 3AECh TakxKe BYayT NPUMEHSTLCS XUMNYe-
ckue metofbl. B wacTHocT, uccneposanus cucTeMbl T[] no3Bonuni BbISBUTL
PUCKM, CBSI3AHHBIE C BbICOKOM CKOPOCTbIO KOPPO3UM MPOMBICHIOBOr0 060pynoBa-
HUS, @ TaKXe C HanM4ueM B 3aKa4nBAEMOII apTe3naHCKoM Bofe CyrbtaTpeayun-
pyloLLyx 6akTepuiA 1 kucnopoaa. B cBs3n ¢ aTM, B KOMMMEKC CUCTEMbI YrpaBe-
HUS XMW3aLMEN BKIO4EHb! TPEBOBAHIS N0 MPUMEHEHNIO MHTMGUTOPOB KOPPO3WK,
NOrNOTUTENEN KCIOPOAA W aHTUEAKTEPUanbHOA NpUCaaKY.

loBops 0 cynbthaTpenyuupylowmx 6akTepusix, B NepBylo 04epefb, HE06XomUMo
NpedynpeanTb UX PAcnpoCTpaHeHWe B MNacTbl MECTOPOXAEHWS W COXPaHUTb
3aneXb CBOGOOHOA OT MPOMYKTOB MX XKM3HEOESTENbHOCTW — CEepoBOLOPOMA.
B nepcnekTiBe 310 N03BONNT NPEAOTBPATATL NOSBNEHWE CEPOBOAOPOAA B NPOAYK-
LK [06bIBAIOLLMX CKBAXWH W, COOTBETCTBEHHO, MUHUMW3MPYET CBA3aHHbIE C 3TUM
PUCKM KOPPO3MI MPOMBICIIOBOTO 06OPYH0BAHUS.

CvcTema ynpaBneHns XMMWU3alvei Takxe MpedycMaTpuBaeT WCMoNb30BaHne
VHIMBUTOPOB rAApaTo06pa30BaHIin B HArHETATENbHbIX CKBaXWHAX. VlccnenosaHis
psifia POCCUICKMX U 3apY6EXHBIX KOMMNaHWA EMOHCTPUPYIOT BLICOKIE prickit 06pa-
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to

chemicals will influence the quality of the final product. That is why CMS
provides for an integrated approach to estimate the cumulative impact

on

do

At

duced by other manufacturers. On the contrary, the contractor will be
obliged to field test products by other suppliers.

To ensure contractor performance monitoring VC field laboratories
are being re-equipped, more specialists hired, new equipment, chemi-
cals and consumables procured. By the end of 2009 the third labora-
tory will have been commissioned at the headworks. This will take off
some load from the laboratory located at the oil treatment facility and
ensure extensive approach to analysis.

VC will become the first field in Russia where the comprehensive
production chemistry program will be introduced from the very start of
the field development. Whilst in other fields similar problems were
addressed as they arose, here the specialists are trying to forecast,
assess potential risks and mitigate them beforehand. 8
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CMS also provides for the use of hydrate retardants in injection
wells. Studies by both Russian and international companies demon-
strate high risks of hydrate formation and wax buildup when a water-
flooding system is put in service. For this reason in 2009 a pilot project
to inject wax inhibitors and hydrate retardants was run with Neftekhim
Pilot Plant. This project mitigated the existing risks while the use of
production chemistry neither influenced wells start-up or reduced
injectivity.

Comprehensive Approach

Experience from various fields suggests that the use of chemicals

This is exactly the approach to be applied in VC field The program
includes compatibility tests of the chemicals (inhibitors, emulsifiers,
solvents) used in different parts of the oil production and transporta-
tion system as well as identification of the treatment methods that

The comprehensive systemic nature of this approach to production
chemistry determined the need to choose a single contractor to both
inject the chemicals and evaluate their influence on the final product.

resolve one specific problem may impact other processes. Any

the oil treatment system.

not complicate the oil treatment process.

the same time there will be no limitations on using chemicals pro-

Neftekhim Pilot Plant provides its ser-
vices mainly in West Siberia and it was
rather a challenge to enter the market in
East Siberia. We are the first to provide
production chemistry services here.
We had to start from scratch and this is
always a tough job.

I’'t should be noted that the transpor-
tation costs in the region are very high
because we have to use many contrac-
tors and transportation channels
including railroad, barges and motor transport to deliver chemicals
to the field. Besides, the chemicals that we use to satisfy the client's
needs freeze at subzero temperature. Therefore we had to build
a special shed to warm them up to 40 C and we have to use steam
trucks to maintain the required temperature of the chemicals dur-
ing injection.

At the moment VCNG is drafting a tender to introduce a com-
prehensive chemistry management system in VVC field. We intend
to participate in this tender. We are pilot testing inhibitors,
demulsifiers and other chemicals demanded by the client and
we will use the test results to support our bid. And let the fortune
favour us!

30BaHS MAPaTOB 11 BbiNaaeHs napadiuHoB npu 3anycke cucTteMsl MM, B cesan
¢ atum 8 2009 rogy peann3oBaH NWMOTHLIA MPOEKT MO 3aKayke WHIMBUTOPOB
napatuHOOTNOXeHWn 1 ruopatoo6pasoBaHuic (nogpsoumk — 3A0  «OnbiTHbIA
3aBop Hedhtexvm»). TpoaenanHble paboTbl N03BONNN HUBENMPOBATL MEBLLMECS
PUCKIN — TPYLHOCTEN C 3aMyCKOM CKBaXWH W CHIKEHUS MPUEMICTOCTY NPU NpUME-
HEHW METOROB XMMM3aLMN HE 0TMEYaeTcs.

KomnnekcHbIi noaxop,

OnbiT NPUMEHEHIS XUMINYECKIX METOLI0B Ha Pa3iNYHbIX MECTOPOXAEHUSX CBIAE-
TENbCTBYET, YTO PELLEHWE OOHOW, Y3KOCMeuwanu3npoBaHHoN npoBnemsbl 3a4acTyio
MPUBOANT K HEraTVBHBIM M3MEHEHUAM B Lpyrux npoueccax. [pumeHeHne miobbix
peareHToB BYLET 0Ka3blBaTh BMMAHME HA KAYECTBO KOHEYHOW NMPOZYKUMW, No3TOMy
Npu pa3paboTKe CUCTEMbl YNPAEBIEHUA XUMMU3ELMEN BO3HMKAET HEOBXOAMMOCTb
KOMMNMEKCHO Y4UTLIBATH WX BO3LEMCTBYE Ha BCHO CUCTEMY NOATOTOBKY HEQITW.

VIMeHHO TaKoi KOMMIEKCHBIV NOAXOA K NparpavMmve XMuauy 6yaeT peann3osaH
Ha BepxHe4oHCKOM MECTOPOXAEHM, YTO NOpa3yMeBaeT TECTUPOBAHWE COBMECTI-
MOCTW peareHToB (MHrMGIUTOPOB, 3MYyMbraTopoB, PacTBOPWUTENEN), UCMONb3YEMbIX
Ha PasfNYHbIX y4acTKax CUCTeMbl LO6bIYM W TPAHCMOPTa, a8 TakXe OnpedeneHue
npoLesyp 06paboTku, KOTOpbIE HE CO30a0T OCMOXHEHWIA NPV NOLrOTOBKE HEdTY.

BbiGop B Monb3y KOMMMEKCHOA CUCTEMbI YMPaBMEHS XAMU3aLMEN OnpenenseT
L|erecoobpa3HoCTb OCYLUECTBIEHNS paboT eauHbIM MOOPAOYMKOM, KOTOpbIA Byder
BbINOMHATL (DYHKUMW N0 38KA4Ke PEAreHToB M OLEHKE VX BAINFHUA HA KOHEYHbIN
npogykT. [1py 3TOM MPUMEHEHWE XMW [PYruX NOCTABLUMKOB HE ByOET orpaHnuu-
BaTLCH, HANPOTVB, 0643aTeNLCTBA NOOPASUMKE N0 XMMU3aLMKM ByOyT BKIK4aTL Mpo-
BELEHVE OMbITHO-NPOMBILLIIEHHBIX UCMbITAHWIA NMPOZYKLAN ApYriX NMPOU3BOOUTESEN.

[nq koHTpons 3htheKTBHOCTY AESTENLHOCTY NOAPSAYNKE B HACTOSLLEE BPEMS
aKTNBHO BELETCH MEepeocHalLeHne Nonesbix N1abopaTopuin — yBENUYeHe LWrara,
3aKynKka HOBOro 060PYLOBaHNS, XUMUYECKUX PEAKTBOB 1 PACXOAHbLIX MaTepyaros.
[Ho koHua 2009 ropa Ha BepxHe4oHCkoM MECTOPOXOEHUM 3annaHUpoBaH 3anyck
TPeTbel NabopaTopuy B PaiioHe roMnoBHbIX COOPY)XEHMIA. 3TO NO3BONMUT Pa3rpy3nTh
nabopaTopuio Ha YCTaHOBKE MOATOTOBKW HE(TW 1 06ECnevuTb MacCupoBaHHbIN
NOAXO0L K NPOBEAEHWIO aHaNN30B.

BepxHevoHckoe MECTOPOXEHNE CTAHET MEpBbIM POCCWACKMM MPOEKTOM, rae
KOMMEKCHbI NOAXO0Z K MporpaMMe XuMn3aumn 6yAeT NpUMEHEH C CaMoro Hadana
pa3paboTku. Ecnn Ha ppyrx MECTOPOXOEHWSX aHanoruyHble NpobremMbl peLla-
NNCb MO Mepe BO3HUKHOBEHWS, TO 3[ECb MPEAnpuHATA MOMbITKa Npegyrafatb,
OLIEHUTb BO3MOXHLIE PUCKY 1 CBOEBPEMEHHO noproTosuTbes K Hum. 18

AnekcaHap Muxees (AVMiheev@pochta.ru), 3A0 «OnbITHbINA 3aBOZ «Hedhexmmy»
Alexander Miheev (AVMiheev@pochta.ru), Neftekhim Pilot Plant

3A0 «OnbITHbIV 3aBof «HedTeXMM» paboTaeT, B OCHOBHOM,
B 3anagHOCMOUPCKOM PErvoHe, U BbINTU Ha PbIHOK BocTouHOW
Cnbupun Ham 6b110 KpaliHe Henerko. 3aechb YCayru no XvMMm3auum
eLLe HUKTO He 0Ka3blBaJl — Mbl MepBble! Bce npuLnocs HaunHaThb
C HyNns, a 3TO BCerfja He npocTo.

Hy>XHO OTMeTUTb CyLLeCTBEHHblIE TPaHCMOPTHbIE PacXofpl
Ha [OCTaBKy peareHTOB Ha MeCTOPOXKAeHWe, MOCKObKY 3aAeliCT-
BOBaHO 3HA4YUTE/IbHOE KONNYECTBO MOAPSAYMKOB U TPaHCMopT-
HbIX KaHa/I0B — >Kene3Has gopora, 6ap>ku, aBToTpaHcnopT. Kpowve
TOro, XMMUYECKWNE peareHTbl, KOTOpble Mbl UCNONb3YEM [J1S peLue-
HWS1 NOCTaBNEHHOM 3aka34yMKOM 3adayn, Npy MUHYCOBOM Temne-
paType 3ameps3aloT, M HaM MPULUNOCb BO3BECTU CheLuanbHbIA
aHrap ana ux pasorpesa o 40°C, a Takxke nNpuberHyTb K UCMO/b-
30BaHWIO NEPEeABUKHbLIX MapoBbIX YCTAHOBOK A/ NOAAep>XaHns
Heo6X0AMMOV TeMMepaTypbl peareHTa B MOMEHT 3aKauKMu.

B HacToswee Bpems cneypmannctel OAO «BepxHeYoHCKHedTe-
ras» 3aHMMaloTCA MOArOTOBKOM TEHAepa Ha peav3auuio KOM-
NNEKCHOM CUCTEeMbI YPaBeHNA XMMu3aLnen Ha BepxHe4YoHCKOM
MECTOPOXKAEHNN, N Mbl NJIAHNPYEM B HEM Y4YacTBOBaTh. [i15 3TOro
Mbl MPOBOANM OrbITHO-NPOMbILLIEHHbIE UCTLITAHUSA UHTMOBUTO-
poB, AieamMy/braTopoB U APYruX BUAOB peareHToB, BOCTPeboBaH-
HbIX 3aKa34yMKOM, MO pe3y/nbTaTaM KOTOpbIX M 6yAeM BbIXOAUTb
Ha TeHAep. A TaM — KOMY cYacTbe ynbl6HeTcA!
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[lonras gopora A0 BepxHen YoHbl
Long Way to Verkhnechonskoye Field

TpaguuuoHHO cucmeMa CHAOXKeHUs paccMampuBaAOCh KAK CBOEro poga BCNOMOrameAbHoe
npou3BogcmBo, obecneuuBalowee OCHOBHblE Npouecchl HeghmegoOblBalOW,ero npegnpusamusl.

Ho, kak noxa3blBaem npakmuka, 6e3 cAaxeHHOU pabombl NPOU3BOgCMBEHHUKOB U CNEYUAAUCIOB
B obAacmu CHAOXeHUusa HageambCs HA yCnex HEBO3MOKHO. Mo 0COOEeHHO BEPHO B OMHOWEHUU
CAOXKHBIX C AOruCmuyieckol MouKU 3peHusl AKMUBOB, K YUCAY KOMOPbLX, HECOMHEHHO,

omHocumcs u Bepxrneuonckoe Hegpmera3oKoHgeHCAmHOe MeCMOPOKgeHUe.

Supply chain management was conventionally regarded as a somewhat auxiliary function to support
the primary operational processes of a production company. Practice however shows

that the chance for success is reasonable only with the well-coordinated teamwork

of the operational and supply chain staff. This is especially the case for assets

with complex logistics such as Verkhnechonskoye oil-gas condensate field.

Anekceil KoHoBaneHko
(KonovalenkoAV@veng.ru),

3amecTiTenb leHepanibHoro AvpekTopa no YCC,
OAO «BepxHeuoHCKHedhTeras»

Alexey Konovalenko
(KonovalenkoAV@veng.ru),

Deputy General Director, SCM, VCNG

Ve

erkhnechonskoye (VC) field is located in East Siberia some 1,100 km
Vto the North from Irkutsk. In terms of logistics this asset is one of
TNK-BP’s most complicated fields. The town of Ust-Kut is the key
point for cargo and personnel delivery to the field. A federal automobile
road and a railroad are going through Ust-Kut; moreover, there is a river
port on the Lena River. From Ust-Kut cargo are delivered either by winter
road (617 km) or by river (800 km) to Vitim settlement and then by
automobile road via Talakanskoye field of Surgutneftegaz. Kirensk is
another town through which the personnel are delivered. It is 290 km
away from the field
The current supply chain system in VCNG is aligned with the existing
structure of Supply Chain Management (SCM) of TNK-BP Upstream;
however it is somewhat different reflecting the specific features of
the field.
The SCM structure in VCNG includes four departments:
* Procurement Dept.
* Transportation Dept.
 Warehousing Dept.
* Services Contracting Dept.

Transportation and Warehousing

The Transportation Dept. is responsible for the contracts for cargo
and personnel delivery by all types of transportation. The need for this
department is accounted for by the VC complicated logistics.
For example, there is an Air Transportation Section in the Transportation
Dept. 11 people working in this section are responsible for the trans-
portation of personnel on rotation in Irkutsk, Kirensk and in the field.
The scope of work is material; the annual helicopter hours amount
to 5,000. Other areas of responsibility of the Transportation Dept. are
winter roads construction (including contracting operators for winter
road construction) and cargo transportation by road and by river.

Another specific feature of SCM in VCNG is the Warehousing Dept.
While other TNK-BP subsidiaries enlist the logistics and warehousing
services of specialist contractors, Regional Procurement Centers,
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B 1100 km Kk cesepy oT VpkyTcka, — OAUH M3 CaMblX CNIOXHBIX B NOMn-

cTyeckom oTHoweHun aktueoB THK-BP. Kntouesbiv nyHkTOM Ans
[OCTaBKW rPpy30B W NEpPcoHana Ha MecTopoxaeHne sensetcs ropog YeTb-Kyt,
4epe3 KOTOpbIV NPOXOAWT heaepanbHas aBTOMOGUNbHAS [LOpOra, eCcTb Xenes-
HO[OPOXHas CTaHUMS 1 peyHoi nopT Ha peke J1eHa. M3 YcTb-KyTa rpy3 gocras-
NSeTcs Nn6o no 3UMHUKY NpOTSXKEeHHocTbio 617 kM, nnbo no peke (800 km)
[0 nocenka Butim, a 3aTem no aBTOMOGUNbHOW [opore Yepes TanakaHckoe
mectopoxaenne OAO «CyprytHedpteras». Bropon 6a3oBbil ropod, uepes
KOTOPbIA OCYLUECTBASETCS NepeBo3ka nepcoHana, — KUpeHck, pacnonoxeH-
Hblh B 290 KM 0T MECTOPOXAEHMS.

Ha ceropgHswHuin neHb cuctema cHabxkerns OAO «BepxHedoHckHedTeras»
BbICTDOEHA B COOTBETCTBUW CO CTPYKTYPOit YnpaBneHus cucTembl cHatxeHns (YCC)
bH «Pa3senka u [Jobbi4a» THK-BP, Ho 3geck ecTb 11 CBOV 0COGEHHOCTY, CBA3aHHbIE,
B NEPBYI0 04EPEdb, CO CNELMMIKON OCBOEHIS MECTOPOXEHNS.

Crpyktypa YCC OAQ «BepxHeyoHckHediTeras» BKIIO4aET YEThIPE AENapTaMeHTa:
* [lenapTameHT MaTepuanbHO-TEXHN4ECKOTO 06ECNEYEHNS;

* [lenapTameHT TpaHCNopTHOro 06ecneyeHus;
* [lenapTameHT CKMaACcKoro X03sncTea;
* [lenapTameHT no 0GECNEYEHINI0 YCryramm.

B EPXHEYOHCKOE MECTOPOX[EHWE, pacnonoxeHHoe B BocToyHon Cubupn

TpaHcnopTHoe 06ecneyeHie i CKNaackoe X03siicTBo

BeneHvem [0roopoB ¢ nepeso3ynKkamit rpy30B 1 MEpcoHana BCeMM BUAAMM
TpaHCMopTa 3aHMMAloTCs CheunanucTbl [lenapTamMeHTa TpaHenopTHoro o6ecneve-
Hus. Co3paHue Takoro MoapasneneHist 0GYCMOBMEHO OCMOXHEHHOA MOrACTMKON
BepxHeyoHckoro npoekTa. Tak, B cocTase [lenapTamMeHTa ecTb OTHEN aBuanepeso-
30K, HaCUMTbIBatOWMIA 11 YenoBek, KOTOpble 3aHIMAITCS OpraHM3aLVen BaxTOBbIX
nepeso3oKk nepcoHana B VipkyTcke, KpeHeke 1 HenocpencTBeHHo Ha MECTOpoXae-
Han. O6bem paboT 3Ha4MTENbHBIA — exerofHo BeinonHseTcst okono 5 000 vacos
BEPTONETHbIX Nepeso3ok. Kpome Toro, B cdiepy OTBETCTBEHHOCTM [lenapTameHTa
TPAHCMOPTHOr0 0GECMEYEHIs BXOAWT BOMPOC NMOArOTOBKM 3UMHIKOB, B TOM YWCHE,
KOHTPAKTOBaHWE OMepaTopoB, FOTOBSLLMX 3VIMHWE [0POriA, a Takxe BOMPOChI Nepe-
BO3KM rpy308 aBTOMOBWIbHBIM 1 BOIHBIM TPEHCMOPTOM.

Heo6xopumocTs  Boinenedns B cTpyktype YCC Apyroro noppaspenexns —
[lenapTameHTa CKrafckoro Xo3acTBa — BbI3BaHA TEM, YTO BECh (HYHKLIMOHAN, CBA3aH-
HbIiA G NOTUCTUKOA 11 CKNACKOI 1eSTENbHOCTLIO, HaxomuTcs BHyTpr OAQ «BepxHeuoHck-
HedhTeras», B T BpEMS Kak PELLIEHIIEM 3TVX BOMPOCOB B APYrX [O4EPHIX 0BLIECTBAX
THK-BP 3aHumaloTCs cneuyaniavpoBanHble NOOpsaHiki — PervioHanbHbie LIEHTPbI
maTepuanbHo-TexHudeckoro obecnedeHns (PL MTO0). B BsepeHin [lenaptameHTa
cknaackoro xo3siicTea OAD «BepxHe4oHCKHETera3» HaxQmsaTCs HE TOMbKO CKMafbl
HENocpPeaCTBEHHO HA MECTOPOXIEHIM, HO 11 BCE MPOMEXKYTO4HbIE CKNafbl, HeoBXoau-
Mble ANs [JOCTABKM rPY30B [0 NyHKTa HA3HaYeHus.

C 2010 ropa nnaHMpyeTcs noaTanHasi nepefaya npoLeccoB YrpaBieHns ckiag-
CKUM X03SACTBOM 11 NIOrMCTVKON npodounbHomy noppsapynky — PLL MTO B HuxHe-
BapToBcke. CHavana GymyT nepeaaHbl QyHKLWA, CBA3aHHBIE C MPUEMOM, XpaHEHUEM
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In summer cargo is transported by the Lena River. A
The cargo are shipped from Ust-Kut to the settlement of Vitim
and then delivered by automobile road.

B neTHWIA neproga rpy3sbl MOXKHO JOCTaBNATb U Mo peke SleHe —
oT YcTb-KyTa o nocenka Butum
1 fjanee No aBTOMO6UIbLHOW gopore.

VCNG performs these functions by itself and, therefore, the Warehousing
Dept. was established. The Warehousing Dept. is responsible both for
the warehouses in the field and for all intermediate warehouses on
the way to the field.

The warehousing and logistics responsibility is planned to be progres-
sively transferred to the specialist contractor, Regional Procurement
Center in Nizhnevartovsk, beginning from 2010. First, functions of cargo
acceptance, storing and re-locating on the way to the field will be trans-
ferred and starting from 2011 Regional Procurement Center in
Nizhnevartovsk will be responsible for warehousing in the field as well.

Providing with Resources and Services

Supply Chain Management in VCNG is evolving along the general
trend of SCM development in TNK-BP. The current trend is to intro-
duce a Services Contracting Dept. in each subsidiary. This trend is
a quality step-change in supply change management evolution reflecting
best international practices.

The new SCM strategy assumes provision of a subsidiary not only
with materials but also with all types of services required to meet
the production target, from construction and drilling to production
facilities operations and maintenance and social amenities. Due quality
of the services should be ensured as well. TNK-BP was the first
Russian oil and gas company to adopt this approach.
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11 NEPEMELLEHNEM rpy30B 10 MecTopoxaerus, a ¢ 2011 roma — dyHKUWKM ynpasne-
HIUSt CKIAAICKMM X03SIICTBOM HEMOCPEACTBEHHO HA MECTOPOXAEHMN.

06ecneunTb pecypcamu 1 ycnyramu

YCC OAQ «BepxHeuoHckHedhTeras» pasBMBAETCS B COOTBETCTBMM C OGLMMNA
TEHOeHUMaMM cucTembl cHabxeHns THK-BP. Tak, ceroaHsi Bo Boex [04epHUX 06Lue-
ctBax Komnanum cospatotest [lenapTamerTbl No 0BecreyeHnio yenyramn. 31o —
Ka4eCTBEHHO HOBbIA 3Tan PasBUTS CUCTEM CHAGXKEHMS, OTPAXAOLMAN Nyullne
MWpPOBbIE NPaKTUKI B 3TOI 06NacTy.

Hogas crpaterus YCC npeanonaraet o6ecneyerine noapasaenesnin Komnanmm He
TOMbKO MaTepUanbHO-TEXHUHECKUMIA PECYPCAMIA, HO 11 BCEMI BUAaMM YCIyT, HEOB-
XOQUMbIMA  ANS BbINOMHEHWS NMPOW3BOLCTBEHHOA NPOrpamMMbl MPeanpuaTAS —
OT CTPOUTENLCTBA 1 BypeHns [0 3KCnyaTaumy 06bekToB He(hTeao6bI4y 1 coLmans-
HO-6bITOBOM0 06CYXWBAHUS, — B COOTBETCTBUM C NPEAbSBNAEMbIMIA TPEBOBAHIUSIMM
k kayectBy. THK-BP nepsoit 13 poccuiickix HethTera3oBbIx KOMMaHWA Ha4ana BHe-
[APEHVE 3TOTO NEPCMEKTVBHOTO NOAXOAA.

[enaptameHT no o6ecnevenmio ycnyrami cospa e OAQ «BepxHeyoHckHediTeras».
B cthepy ero oTBETCTBEHHOCTM BXOQWT, B TOM “icre, (DOPMMPOBAHIE CTpaTEMi
KOHTPaKTOBaHMA MOAPSANYMKOB, FAE MO KaXHOMY BIZY CAEMKN YETKO (hopMymMpyIaT-
S MOCTaBNEHHbIE 387a4M 1 MPEANOXEHHbIE PELUEHIS, OMPEAENsoTc YCroBus
BbIGOpa KOHTpareHTa (NpeyMyLLIECTBEHHO, Ha TEHOEPHOM OCHOBE).

B HacTosiee Bpems vaeT npouece 3akmntoyernst norosopos Ha 2010 rop, dopmu-
PYHOTCS [OATOCPOYHbIE M KPAaTKOCPOYHbIE CTPATEMAM KOHTPAKTOBAHNS. Y4iTbIBas 0CO-
BeHHOCTY BepxHeHOHCKOro MECTOPOXAEHIS, NPEanoYTeHNe OTAAETCS 3aKIIQYEHMIO
[I0NroCPOYHbIX KOHTPaKTOoB. [eno B Tom, 4o B BoctouHoit Cubupn peiHOK yenyr ans
HedhTera3oBoro KOMMNEKca B HAacTOsILEe BPemMs pasBiT cnabo, U Ans TOro uToBb
MpYBMEYb K paBoTe BbICOKOKBANM(LMPOBAHHbIX NOAPSEYMKOB, 11 KOMMNAHUN, 11 NOTEH-
LMarbHbIM KOHTPareHTam BaKHO YETKO MOHMMaTb BECh MMaHUPYeMbl 06beM pabarT.
Bbixon Ha pbIHOK HOBOrQ pervioHa NoTpEGYET OT CEPBMCHBIX KOMMaHI CYLLECTBEHHbIX
(hMHaHCOBLIX BNOXEH, OOHAKO MPUBNEKATL K paboTe NyuLLMe POCCUCKUE U MEXy-
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In terms of logistics, VC field is one A
of the most complex assets of TNK-BP.

BepxHEUYOHCKOe MECTOPOXKAEHNE — OANH U3 CaMbIX CTIOXKHbIX
akTnBoB THK-BP C TOUKU 3peHns NOTUCTUKN.

VCNG followed this trend and introduced a Services Contracting
Dept. as well. Amang other things, it is responsible for the develop-
ment of contracting strategies. Each strategy clearly defines the
set tasks and the proposed solutions and determines contractor
selection methods (predominantly through a tender).

Currently, the contracting process for 2010 is underway; long-
term and short-term contracting strategies are being developed.
Long-term contracts are preferable due to the specific features of
VC field. Today the oil and gas services market is poorly developed
in East Siberia. To bring highly qualified contractors, both VCNG and
the potential counterparties need to appreciate the whole scope of
the planned work. For the services companies to enter a new region
requires substantial financial investment. However, it is imperative
that the best Russian and international companies are engaged
to ensure high work quality and efficiency. On the other hand, devel-
opment of long-term contracting strategies requires a more thor-
ough approach: the idea is to have well-formulated requirements
and to consider possible market changes. Thus VCNG is also not
opposed to conclusion of short-term contracts.

Supply Chain Management + Project Management

A major direction of SCM development in VCNG is to establish
a structure of functional supply chain management of a major capital
project. In addition to the four existing departments a new position of
a major capital project supply chain manager is introduced. This special-
ist will play an important role in planning the development of VCNG.

The main objective of the major capital project supply chain man-
ager is to establish clear interaction between the Project
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HapOOHbIE KOMMaHWM COBEPLUEHHO HEOBX0ANMO, 4TOGLI 06ECNEUMTb BLICOKOE Ka4ECTBO
11 3htheKTBHOCTb paboT. G apyroi CTOPOHbI, PaspaBoTka [OMroCpOYHbIX CTPATENAV
KOHTpaKToBaHMS TPebyeT Bonee TLWIATENLHOM NPopaboTki: HEOBXOOMMO YeTKO Ccdhop-
MYN1POBATL TPEBOBAHMSA, & TAKKE YHECTb BO3MOXHOCTb U3MEHEHWS PbIHOYHBIX YCIO-
Bui, noatomy OAQ «BepxHe4oHcKkHedTeras» paccmaTpriBaeT BO3MOXHOCTIA 3aK/Tove-
HUA 11 KPaTKOCPOYHbIX 0r0BOPOB.

YnpasneHue cHaGXeHUeM + yrpaBneHie MpOeKTOM

AxtyanbHbiM HanpaeneHnem pa3sutis YCC OAO «BepxHeuoHckHedTeras» sBns-
eTCs CO3[aHue CTPYKTYPbl (DYHKLMOHAMBHOTO YNpaBNEHNs CHaGXEHNEM KpYMHOro
KanuTanbHOro MpoekTa, AN Yero [OMOSHUTENBHO K YETHIPEM CYLIECTBYIOLMM
[IENapTaMeHTaM BBOMMTCS AOMKHOCTb MEHEKEpa Mo YNpaBMEeHUI0 CHaBXeHWeM
KpYMHOrO KanuTanbHOro MpoekTa. 3TOT CMEUManucT CTaHeT 3aMeTHOV urypol
BO BCEM MpoLiecce nnaHnpoBaHis pa3suTis OAQ «BepxHeuoHcKHedTeras».

OcHoBHast 337a4a MEHeKepa no YMpaBeHio CHAGXEHEM KPYMHOO KanuTasbHOro
MPOEKTa — BbICTPOUTb YETKOE B3aMOAEACTBE MPOEKTHbIX KOMaHQ W CELManiCTOB
YCC BHyTpM KOMMaHAM W Ha CamblX PaHHWAX 3Tanax MPOEKTUPOBaHMS 0BECNEYMTb
3(EKTMBHOCTb MPUHSTBIX MPOEKTHBIX PELLEHW C YYETOM FOTACTUHECKIX 0COGEHHO-
CTeM aKTVBa, CeLMAIKIA PbIHKA NOCTABLUMKOB PECYPCOB W YCIYr 11 [PYriAX BO3MOXHO-
CTelt CUCTEMbI CHaBXeHs. [Nq PeLUeHs NOCTaBNeHHO 3a0aqin HEOGXOMmAM BbICOKO-
KBANM(ULMPOBAHHBIA CELMANNCT, 0BNapalolnid TyGOKVAM MOHUMAHIEM CHCTEM
cHabxeHnst THK-BP B wenom n OAQ «BepxHeuoHckHediTeras» B YacTHOCTY, @ Takxe
YCTOMYMBBIMM 3HAHNAMW B 0BN1ACTY NNaHUPOBaHUS, MPOEKTVPOBAHS W UHXIHUPUHTA.

PaHee HEcOrnacoBaHHOCTb AEMCTBWI MPOEKTHbIX KoMaHg W creuuanncTos YCC
MPYBOAMNA K W3MEHEHMID CPOKOB PeanuaaLi TOro Wik MHOM0 MPOeKTa Wi Aaxe
K HeoBXOIVMOCTM NEPEecMOTPa V)KE MPUHATBIX U O0GPEHHBIX MPOEKTHBIX PELLEHMA.
Lleno B TOM, 4YTO CrIELManICTbI CUCTEMbI CHABXEHS MOKITIoYaniick K paBoTe Ha noap-
HIAX 3Tarax peannaauym NpoeKTa, KOra BCE PELLEHIS YKE MPUHSTbI, CPOKI peaniaaim
MPOEKTa YTBEPXKAEHbI, HEOBXOANMO «/ULLIb 3aKyNUTL 0GOPYAOBAHNE 1 AOCTABHTH Er0 Ha
MECTOPOXAEHME». 3a4acTyi0 0Ka3blBarnocs, YTO CPOK, B KOTOPLIM HEOBXOAUMO nocTa-
BITb 0GOPYHOBaHE, NPOTMBOPEYMT PearbHo BO3MOXHBIM CpoKam nocTaski. Kpome
TOrO, HE Y4WTBIBAMACL M OCOGEHHOCTV CXEMbI [IOCTABKM MPY30B [0 MECTOPOXMEHMS.
Mpwseaem npocToi npuvep. MPeRnonoXmM, AN PELIEHIN MPON3BORCTBEHHBIX 3apaY
ByneT NMPUHATO pelleHre 3akyniTb MMNopTHoe o6opynosaHie Becom 80 T. Ho kak
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Management Team and the SCM team and at the earliest stages
to ensure project decisions efficiency given the asset logistics,
resources and services market constraints and other supply chain
factors. To be able to tackle this task a highly qualified specialist is
needed with profound understanding of supply chain management
both in TNK-BP and in VCNG and planning, design and engineering
expertise.

In the past the misalignment in actions of the Project Management
Team and the SCM team caused projects delays and even revision
of approved project decisions. The problem was that the SCM team
would only get involved in the project at the later stages of project
implementation when all decisions had already been made, project
schedule had been approved and the only thing left was to procure
equipment and deliver it to the field. It was often the case that
the deadline for equipment delivery was unrealistic. And the logisti-
cal schemes were not even taken into account. Here is a simple
example. Let us assume that we need to purchase 80 t of imported
equipment. But how do we deliver it to the field? We cannot go by
road as the bridge can only take 60 t; we cannot go by river either
as there is no proper unloading equipment at the destination point.
Moreover, the equipment manufacturing and delivering timelines
do not meet the project commissioning deadlines. So how do we
ensure that the equipment is delivered on time?

Thus, failure to take into account supply chain constraints and
the related planning faults impacted the quality, timing and cost of
the work.

It is obvious that the SCM team needs to be engaged at the early
project stages to help develop a realistic project schedule taking
into account logistical and market constraints. This will be the task
for the major capital project supply chain manager.

Team of Professionals

The strategic direction of Supply Chain Management development in
VCNG is personnel training and competency development.
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3aBe3TV ero Ha MecTopoxgerne? Mo aBToMOGUNbHOM Jopore Henb3s — MOCT BbiAep-
XuBaeT He 6onee B0 T, NepeBO3TL N0 PEKe Takke HEBO3MOXHO — B NYHKTE Ha3Haqe-
HUS HET 060pyAOBaHNS [N BbIFPY3KM Takoro TSXKenoro arperata. Kpome Toro cpok
3roTOBNEHNS 11 NOCTaBKW AaHHOMO 06OpYNOBaHNS HE BMCHIBAETCS B CPOKW 3amycka
o6bexTa. Kak o6ecneynTb Hamnune Ha 0GbexTe 060pynoBaHIAs B HEOBXOVUMbIA CPOK?

Takum 06pa3om, HEKOPPEKTHbIA YYET B MPOEKTE YCNOBMA CUCTEMbI CHAaBXeEHWS
I CBA3aHHbIE C 3TUM W3LEPXKM NNaHupPOBaHUA BMOCMENCTBIAM CKa3blBAIOTCS
Ha Ka4ecTBe, CPOKax W CTOMMOCT BbINOSHEHIS PaboT.

OuesuaHo, 4To creumanucToB YCC HeoBXoaUMo NoaKmioyaTh K paboTe Ha camblx
paHHUX 3Tanax NpoeKT1POBaHI] C TeM, 4TO6bI BbICTPOUTL YETKMIA rpacink peannsa-
L1 MPOEKTa B COOTBETCTBUM C NIOMMCTUHECKVIMU 0COBEHHOCTAMM aKTVBa M BO3MOX-
HOCTAMK PbiHKa. VIMEHHO 3Ty 3agady v BydeT pelwaTb MEHE[XeP MO YNpaBneHuio
CHABXXEHNEM KPYMHOrO KAnWTanbHOro NpoeKTa.

KomaHga npodpeccroHanos

CrpaTeryeckiM HanpasneHem passuTis YNpaBneHus CUCTEMbI CHaBXEeHUs Npef-
MPUSTIAS SBNAETCS 06Y4EHWE W NOBBILUEHIE KOMMETEHLMI NEPCOHANA.

KomaHpa YCC — poBonmbHO Moropasi, KOMMEKTMB MOCTOSIHHO PaclLuMpsieTcs.
[TockonbKy NOArOTOBMEHHBIX KAOAPOB B 06MacTu cHaBXeHus Ans HediTera3oBoW
oTpacni B BocTouHoit Cubrpy HET, MPUXOAKUTCS NMPUHMATL Ha paboTy creumanu-
CTOB M3 [Jpyrux oTpacnesn ¥ o06y4atb WX  cneuuduke  pa6oThbl
0AQ «BepxHe4oHcKHedTeras» 1 NyuLUM MUPOBbIM NPaKTUKaM, KOTOPbIE CEropHs
BHeppsioTcs B THK-BP.

06y4eHre MEHEXEPOB N0 YNPaBMEHNI0 CHABXEHWEM BEAETCS B COOTBETCTBMM
C TpeBoBaHWAMM, MpenycMOTpeHHbIMK Akapemuen cucteMbl cHabxenns THK-BP
(cm. «[lacnopT KoMNeTEHUWA [Ans  paBoTHUKOB  CUCTEMbI  CHAGXKEHMs»,

VCNG’s Warehousing Dept. is responsible both for the warehouses
in the field and for all intermediate warehouses on the way to the field.

B BepeHun [lenapTaMmeHTa CKafCcKoro Xo3siicTaa

OAO «BepxHeuoHCKHeTeras» HaxogaTcsa CKnagbl

HernocpeAcTBEHHO Ha MECTOPOXKAEHNN

1 BCE NPOMEXKYTOUHbIE CKNaAbl,

v HeobxoAnMble AN AOCTaBKM FPY30B [0 NYHKTa Ha3HaYeHWs.
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The SCM team is quite young and is ever growing. East Siberia
lacks trained staff proficient in oil and gas sector procurement;
therefore, VCNG has to hire specialists from other sectors and
teach them VCNG specifics as well as the best international prac-
tices which are employed by TNK-BP today.

The supply chain managers are trained in accordance with
the requirements set by the TNK-BP Supply Chain Academy (see
“Supply Chain Competencies Passport to Expand Career Horizons”,
Innovator #24); other training opportunities are being considered
as well. VCNG cooperates with the school of professional training in
Irkutsk for training and certifying warehouse staff. This approach
allows improving the professional competencies of the staff and
clearly understanding the current training status.

Experience sharing visits to TNK-BP subsidiaries (Buzulukneft)
and other Russian oil and gas companies (Rosneft, Surgutneftegaz)
were most useful for professional development of the Supply Chain
Management staff. This approach helps adopting best SCM prac-
tices in VCNG and will be applied in the future.

To sum it up, the promising areas of SCM development in VCNG
are as follows:

* Personnel training and competency development

* Introduction of the position of major capital project supply chain
manager to align the project decisions and the supply chain con-
straints

* Transfer of warehousing functions from VCNG to TNK-BP internal
specialist contractor, Regional Procurement Center in

Nizhnevartovsk

The Supply Chain Management team made a big contribution to
VCNG success, the first million tons of oil produced in late 2009.
It is the opinion of specialists that implementation of the proposed
initiatives will ensure great performance in the future.

HoaTop @ OkTAGPL — Jekadpb Ne29

A To transport personnel to VC field,
nearly 5,000 helicopter hours are performed per year.

E>kerogHo anss OAO «BepxHeuYoHCKHedTeras» BbIMNOMHAETCA
okoso 5 000 yacoB BEPTONETHbIX MEPEBO30K BaXTOBOIO NepcoHana.

«Hogatop» N%24), paccmaTpyBatoTC BO3MOXHOCTM MPOBEAEHUS AONOSHUTENbHbIX
nporpavm 0Byverus. Kpome Toro, OAO «BepxHeqoHckHedTeras» COTpyOHMYaET
CO LUKOMOA MpodheccuoHanbHoro 06y4enns B VpkyTcke Anst NpoBeneHns 06y4eHins
11 aTTECTaLWM CKNAACKIX PaBoTHUKOB. Takoi moaxop Mo3BONISET MOBbILATL KBanu-
(hMKaLWIO COTPYOHUKOB 11 YETKO OMPERensTh TekyLLyo 06y4eHHOCTb NepcoHana.
OcoBeHHO nonesHbIMK ANs NPOECCOHANBHOTO  Pas3BUTUS  CNELNaniCTOB

YnpaBneHns cucTeMbl CHAaGXEHIS CTan Noe3aki Ans 06MeHa OMbITOM B PasfnyHble

nonpaspenerus THK-BP (HIY «byaynykHedTb») 1 Apyrix poccuickux Hedteraso-

BbIx komnaHui (HK «PocHedite», OAQ «CyprytHedhteras»). Mopo6Has npakTika

CNOCOBCTBYET MPUHSATID NyYLLKX MPaKTUK B 06racTu cHabxeHus B OAQ «BepxHe-

YoHCKHEMTEras» 1 B GyfyLLEM, HECOMHEHHO, GYIET TONbKO PasBMBATHCS.

MoaBoas 1Tor, MOXHO eLLe Pa3 OTMETUTb NEPCMEKTUBHbIE HANPABNEHUS Pa3BUTIS
cucTembl cHabxeHus OAQ «BepxHeuoHCKHedTeras»:

* 06y4eHie 11 NOBLILIEHNE KOMMNETEHLM NEPCOHaNa;

* BBEAEHME [OO/DKHOCTW MEHEe[Xepa Mo YNpaBreHWIo CHABXEHWEM KpynHOro
KanuTanbHOro NPoexTa Ans 06EcreyeHnst COrNacoBaHHOCTI MPOEKTHbIX PeLLe-
HIA 11 BO3MOXHOCTEN CUCTEMbI CHABXEHMS;

* nepefava (OyHKUMA ynpaBneHns cknapckum xossncteom OAO  «BepxHe-
YoHCKHEedTeras» B BeAeHNe NpounbHOro BHyTPeHHero nogpsap4mnka THK-BP —
PLI MTO B HukHeBapTOBCKE.

PaGota YnpaBneHus CUCTEMbI CHAGXEHWs CAernana BECOMbIA BKMad B ycrex
0AOQ «BepxHeuoHckHedTeraa», kotopoe B KoHue 2009 rofa [o6bino CBOV NepBbii
MWITIAOH TOHH HedhTW. CheuvanicTbl YBEPeHbl, YTO Peann3aums MpemroKeHHbIX
VHUUMATVB MO3BOMAT MPEONPUSTUIO 1 [arblle AEMOHCTPUPOBATL BENMKOMENHbIE
MPOM3BOLCTBEHHbIE PE3YNTATHI.
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[lporpamma pevHXUHUPUHra PUHAHCOB 1 JIOTUCTUKY
B OAO «BepxHeUYOHCKHedTEra3»: Ha NepeloBbIx pybexkax
Group Finance and Logistics Reengineering in VCNG:

On the Frontline

Cmpamerus THK-BP — 6bimb OgHOU U3 CAMBLX 3¢(pPEeKMUBHBLX KOMNNAHUU B OMPACAU.

B pamkax noBblwuenus s¢pgpekmuBHOCmU B gouepHux oobujecmBax bH «Pa3pegka u AoOriua» BHegpAIOMCs
COBpeMeHHble MeMOoghbl YNPABAEHUS BO BCEX KAIOUEBbIX HANPABAEHUSX OU3Heca — om NPOUeccoB
NAGHUPOBAHUA, CHAOKEeHUA U yiema go «NAQH-(paKkm» aHaAu3d. B cuay ocobennocmet
¢unancoBo-npousBogcmBeHHOU gessmeabHocmu gast OAO « BepxHeuoHcKHegmeras» peaau3ayus

3motl NPOrpammbl sIBAslemcsi OgHOU u3 HauboAee NPUOPUMEMHDIX 3agay.

TNK-BP's strategy is to be one of the most efficient oil and gas companies. Upstream's subsidiaries
are introducing front-end management tools to improve efficiency in all major business areas,
from planning, supply and accounting to plan / actual analysis. These initiatives stand

among the top priorities for VCNG due to the specific aspects of its finance and operations.

AnekcaHap Muxees (MiheevAV@vcng.ru),
3amecTutenb MeHepanbHOrO AvpekTopa

no NMy34uK, OAO «BepxHe4oHCKHedTeras»
Alexander Mikheev (MiheevAv@vcng.ru),
Deputy General Director, PPM / PPC, VCNG

processes in finance and logistics is underway since 2005 when

the following two initiatives were introduced. Group Financial
Template Project (GFT) provided for the accounting and finance reengi-
neering and the development of TNK-BP financial template to be used
across TNK-BP accounting. Supply Chain Management Process
Reengineering Project (SPR) was launched to establish an efficient
supply chain.

As those initiatives were introduced to the Upstream it was decided
to thoroughly refine anf integrate them into a complete management
cycle within the framework of a single Group Finance and Logistics
Program (GFL).

GFL pilot project was successfully launched in TNK-Nizhnevartovsk in
2008. A Production Unit Management GFL Template was developed and
then rolled out to Samotlorneftegaz, SNGDU-2, Gas Compression Unit,
Yugraneft Corporation. In 2010, GFL will be introduced to TNK-Nyagan
and VCONG.

Systemized work to improve the efficiency of TNK-BP business

Ahead of Schedule

GFL was originally planned to be rolled out in VCNG in H2 2010.
However, the process was started as early as August-September
2009 upon initiative of the Company management. The existing man-
agement system was to be changed due to numerous factors, including
the specific nature of a Greenfield and particular attention from both
RF Government and the Company management given to major produc-
tion centers of the future.

The first challenge is associated with the extensive geography of
VCNG operations. The subsidiary is managed from Irkutsk whereas

26

THK-BP B cthepe chuHaHcos u cHabxerus Bepetca ¢ 2005 ropa, korma
Hayanach peann3aums ABYX UHALNATKB. [TPOEKT CTaHaapTU3aLUMn tHaHCo-
Bblx 6u3Hec-npoueccoB (GFT) npepycmatpusan peopraHn3auiMi  Y4eTHOW
11 MHAHCOBOM YHKLMA 1 pa3paboTky thuHaHcosoro watnoHa THK-BP, oxBatbl-
BatoLLlero Bech Byxrantepckuit y4eT KomnaHuw. [Ins pelleHns 3apayum no cosna-
HWIO 3ChEKTMBHOM CUCTEMbI CHABXKEHMS BblNl MHULMMPOBAH MPOEKT MO PENHXN-
HUpWHrY cucTeMbl cHagxerus (SPR).
[na oBecneyeHns 3aMKHYTOrO YMpaBfEHYeckoro UWKNna, npu BHELPEHWM
B bH «Pa3Bepka u [obblya» 6biN0 NPUHATO PELLEHIE O [ETaNbHOM MHTErpauumn
1 nopaboTke 3TWX [BYX WHWLMATMB B pamkax OAHOA MporpaMMbl, MOMyYMBLUEN
Ha3BaHue [porpaMMbl PenHXUHUPUHTa HaHCoB 1 noructukn (GFL).
B 2008 romy nunotHbliin npoexT [porpammel GFL ycnewwo crapTosan
B8 0AO «THK-HwxHesapTosck». [1o ero ntoram 6bin cthopMMpoBaH ynpaBneHye-
ckuii wabnoH GFL ans po6bisatowero npeanpustus (wabnoH GFL), koTopbii Gbin
3atem TupaxupoaH B OAO «CamotnopHediteras», CHIIY-2, Ynpasneruu
no koMnpumMupoBaHuto rasa u Kopnopaumm «OrpaHedTe». B 2010 roay BHeape-
Hue [Mporpammbl GFL npeactont B8 OAO «THK-Hsrane» n OAO «BepxHeuoHck-
HeTeras».

CVICTE‘MHGH pabota no ynyyleHnio 3HEKTUBHOCTI GU3HEC-NPOLECCOB

C onepexeHnem rpagmka

V3HavanbHo TpaxupoBaHie nporpammbl GFL B OAD «BepxHevoHckHedTeras»
Bblno 3annaHupoBaHo Ha BTopyto nonosiHy 2010 ropa. OpHako no MHMLMAaTMBE
pykooacTBa KomnaHun peann3aums 3Toro npouecca Hadvanach YXKe B aBrycre-
centabpe 2009 ropa. Heo6xogumocTb W3MEHEHMIA B CMOXMBLLEACS CUCTEME
yYNpaBreHNs 06bSCHANack MHOrMMIA (DakTopamu, 0T CreundIkn HOBOro MeCTopo-
XOEHWS [0 MOBBILEHHOMO BHUMaHWS rOCYAapcTBa W pykoBopcTBa KomnaHuu
K rpuHGUIgam — byoywmm LeHTpam [obblun.

lMepBas CNOXHOCTb CBS3aHa C OBLWMPHOI reorpadivert [esTeNbHOCTY
OAO «BepxHe4oHckHedTeras». YnpaBneHue npeanpustuem Benetcs 13 MpkyTcka,
a OCHOBHOI1 NPOM3BOACTBEHHBII aKTIB — BepXHEHOHCKOE MECTOPOX/EHE — Haxo-
antes B 1 100 km k cesepy. Heo6xoaumo y4ecTb 1 Hannne BoMbLUIOTO Konnye-
CTBA CKNaf0B, PACMONOXEHHbIX BO BCEX OCHOBHbIX TOHKAX NOrMCTIYECKOA LENOYKM
[0CTaBKM rpy30B Ha MecTopoxaeHne — B UpkyTtcke, Yetb-KyTe, KupeHcke, nocen-
ke Butum n Ha camom BepxHeuoHckom mectopoxpenumn (cm. «[onras mopora
no BepxHeit YoHbi» Ha cTp. 21). Kpome Toro, HEckonmbko Mecsiues B rogy —
B BECEHHIO W OCEHHIOK pacnyTuLy — A06PaThest 10 MECTOPOXAEHS BO3MOXHO
TOMbKO Ha BepToneTe. Bce 3T0 He TOMbKO OCNOXHSET NPOLECC [OCTaBKM IPy30B
[0 NYHKTa HA3HAYEHUS, HO N 3HAYUTENbHO 3aTPYAHSET OTNPaBKY OTYETHOM AOKY-
MEHTaLNM 06PaTHO B FOMIOBHOM OCPIC KOMMaHUW, YTO HE pa3 MpUBOAMNO K yTepe

[nnovator @ October — December Ne29
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its key production asset, VC field, is 1,100 km away to the north. One
should also take into account numerous warehouses located in all of
the key cargo delivery points, i.e. in Irkutsk, Ust-Kut, Kirensk, settle-
ment of Vitim, and VC field (see “Long Way to Verkhnechonskoye Field”
on p. 21). Moreover, in spring and in autumn roads are impassible and
the field is reachable by helicopter only. These factors complicate both
cargo delivery to the field and reports sending back to the company
headquarters. This has already resulted in losses of original documents
and up-to-two-months delays in booking the relevant operations.
Therefore, the planning and supply chain management processes were
to be improved and integrated into a single business process.

VCNG took certain measures that improved the situation to a certain
extent. Thus, communication channels were laid and accountants were
hired to work in Kirensk and afield.

However, the lack of a common single-platform database (the mate-
rials are currently recorded in 1C whereas financial accounts are kept
in SAP) slows down booking while the data transmission process
is associated with high risks of errors. Historical field development data
have to be used quite often, which are stored in MS Excel format.
The data inconsistency results in immense labor inputs, increased role
of the human factor, non-transparent and less reliable reporting and,
therefore, general process inefficiency.

VCNG accounts are kept by TNK-BP in-house contractor,
TNK-Biznessservis in Nizhnevartovsk. This remote work coupled with
the lack of a common database additionally complicates current analysis
of subsidiary operations and hinders prompt decision making.

VCNG currently uses a continuously updated economic model
to evaluate project economics and manage changes. In particular, this
model is used as a basis to draft financial memorandums for the share-
holders. The model is developed in MS Excel this implicates the same
difficulties, i.e. data inconsistency, large scopes of manual work, etc.
It is also important to understand that VC is a Greenfield and here,
unlike mature fields, production is growing rapidly, which requires con-
tinuous updating of the economic model.

Single Solution

The unoptimized business processes and the lack of a single informa-
tion environment reduce the efficiency of both inventory management
system and financial reporting system (in terms of reliability). Taken
together, they pose risks of financial losses for the subsidiary and its
shareholders.

GFL analysis showed that it could be the foundation to comprehen-
sively resolve these problems. Apart from that, GFL will improve VCNG
performance and reduce the influence of the human factor in financial
calculations. This will contribute to the quality of business decisions and
well as positively effect the team spirit. Working with advanced infor-
mation systems, the employees will get a practical assurance of that
their work is becoming more efficient, and their professional value
is increasing.

GFL implementation in VCNG has been steadily brought to the prac-
tical phase by now. BDO Unicon was selected as the general contrac-
tor. An integrated project team was set up in VCNG including special-
ists from the Management System Implementation Section and
TNK-Biznesservis. Deputy General Director for Economics and Finance
was appointed the single point of accountability to implement
the project.

As of today, the first phase of GFL roll-out, the gap analysis, was
started in the subsidiary. At this stage VCNG business processes will
be thoroughly reviewed, compared to the standard corporate template,
and the need to adjust the template to match the subsidiary needs will
be considered. The progress of the first phase of the project allows
drawing a conclusion that specialists from VCNG, the project team and
TNK-BP specialized functions working together will help adjust the GFL
template to match major project management specifics and then intro-
duce it in VCNG.
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MEPBUYHbIX [OKYMEHTOB W 3HAYMTENbHLIM — [0 [BYX MECSLEB — 3afepXkam
C OTPaXEHWeM onepaumii B OTHeTHOCTM. Cnoxwswascs cutyauns TpeGosana
COBEPLLEHCTBOBAHIAS 11 YBA3KM B E[MHYI0 GU3HEC-MOMKY NPOLIECCOB NNaH1pOBaHIs
11 YNpaBreHst CUCTEMON CHaBXEHWS!.

YacTb Mep, NpeanpuHsTLIX B [aHHOM HanpaBneHuu, No3BOMMIN HECKOMbKO
YNYYWUTL cUTYaumto. Tak, 6binu NPOBELEHbI KaHaMbl CBA3M W OpraH30BaHbI pa6o-
4ne MecTa Ang Byxrantepos B KpeHcke 1 Ha MEeCTOPOXOEHUM.

Tem He MeHee, OTCYTCTBME O6LeA Ga3bl [aHHbIX Ha EAMHON nnaTopme
(B HacTosLiee Bpems y4eT ABWKeHus Matepuanos sepetcs B 1C, a Byxyder —
B SAP) CHWXaeT 0nepaTBHOCTb OTPAXEHIS MH(OPMALMM, a8 Cam MpoLEece nepe-
[a41 [aHHbIX COMPSKEH C BbICOKMMI puckamu owmeok. Kpome Toro, 3a4actyio
NPUXOANTCS NpUBEraTh U K MCTOPUYECKIIM NOKa3aTensM pa3patoTki MeCTOPOX.e-
Hus B MS Excel. Pa3po3HeHHOCTb 1CMonb3yeMblx AaHHbIX MPUBOMT K 60MbLIMM
Tpyno3aTpaTam, MOBbILIEHWID PONK YEnoBEYeckoro (hakTopa, HEenpo3payHocTy
11 CHVXEHIO [OCTOBEPHOCTI OTYETHOCTM U, TakM 06pa3oMm, K He3(heKTUBHOCTY
npouecca B LENom.

Bepenuem GyxranTepckoro y4eta B OAQ «BepxHeyoHckHedTeras» 3aHUMaeTcs
BHyTpeHHMi nogpsg4nk THK-BP — 000 «THK-Buateccepsuc» B HixxHeBapToBCKe.
Takasi ynaneHHas pabota Hapsiay C OTCYTCTBIEM E[MHOM CUCTEMbI JaHHbIX CO3MAET
[ONONHATENbHbIE TPYIHOCTU MPW TEKYLWEM aHanu3e [esTenbHOCTM npeanpusTis
11 MPUHSITIAV ONEPATUBHBIX PELLEHIAN.

B HacTosiliee Bpemst [ OLEHKM SKOHOMMKI MPOEKTa 1 YNpaBfieHns N3MeHe-
Huamn B OAO «BepxHeyoHckHedTeras» Mcnonb3yeTcs NOCTOSHHO 0BHOBNsEMast
3KOHOMWYECKas MOfEMb, HA OCHOBAHW KOTOPOW, B TOM YWCIIE, TOTOBSTCS (hHAH-
COBbIE MEMOopaHaymbl Ans akumoHepos. Mopens ucnontexa B MS Excel, n pa6ota
C HEel COMpsKeHa BCE C TEMW Xe TPYOHOCTSMW — Pa3pO3HEHHOCTbIO AaHHbIX,
HE0BX0AMMOCTLI0 NPOBEAEHNS 3HAUMTENBHOMO 06beMa paGoT BPYYHYIO U ApyrMU
thaktopamu. pn 3TOM BaXHO MOHMMaTb, YTO BepxHeuoHCKOe MECTOPOXAEHNE
HaxoauTCs Ha Ha4vanbHOM aTane pa3paboTki W, B OTAMYME OT 3penbiX MECTOPOX-
[EHWI, XapakTepuayeTcs BbICOKMMI TEMMaMK pocTa Ao6blum, YTO TPEBYeT nocTo-
IHHOrO 0BHOBNEHMS 3KOHOMIYECKON MOAENU.

EauHoe pelenne

HeonTMmanpoBaHHble GU3HEC-NPOLECCHI 11 OTCYTCTBUE EANHON MHAOPMALN-
OHHOA Cpedbl CHUXAIT 3(EKTUBHOCTL PaboThbl Kak CUCTEMbI YNpaBrneHns
3anacamu, Tak 11 cucTeMbl (PUHAHCOBOA OTYETHOCTW (B 4acTW JOCTOBEPHOCTM),
a B COBOKYMHOCTA CO3AAlOT PUCKM (IMHAHCOBBIX MOTEPb ANS NMPeAnpusTUS U
aKLNOHEepoB.

Ananua BoamoxHocTeit GFL nokasan, 4To peann3auus 3Toi NPorpaMMbl CMO-
XET CTaTb (DYHOAMEHTOM [ KOMMIEKCHOrO PELUEHMS BbISBNEHHBIX NPOGREM.
PEVHXMHUPWUHT (DHAHCOB W MOMUCTIKW, KDOME TOro, NO3BOMNT YBENNYMTL th(ek-
TMBHOCTb npou3sopcTeeHHo pestensHocTt OAO  «BepxHedoHckHedTeras»
11 CHU3WTb BMISIHE YENOBEYECKOro (hakTopa Mpu pacyeTax (MHAHCOBbIX MOKa3a-
Tenei. 3T0 NO3WTUBHO MOBNMSIET HE TOMbKO HA KA4YeCTBO GU3HEC-PELLEeH,
HO 1 Ha HACTPOEHME B KONMeEKTIBE. PaBoTas ¢ COBPEMEHHbIMI MHDOPMALMOHHbI-
MW cUCTEMaMK, COTPYAHIKW Ha fene YBeasTes, YTO X paBoTa CTaHoBUTCS Gomnee
3((HEKTMBHON 1 VX LIEHHOCTb KaK NpoeCcCcMoHanoBs pacTer.

KHacTosiwemy spemenu, npouecc sHeaperus GFL B OAQ «BepxHeuoHckHehTeras»
YBEPEHHO MEepeLlien B MpakTU4Yeckylo cTaguio. [eHepanbHbIM NOAPSOYMKOM
Mo BbINONMHEHWO paBoT BbiBpaHa komnaHus «bB[0 HOuukoH». B OAQ «BepxHe-
YOHCKHe(Tera3» 0praHM30BaHa HTErpUpOBaHHast NPOEKTHas rpynna, 06beanHsIo-
ljas CneuvanucToB OTHena BHEAPEHWS CUCTEM YNPaBMeHWs W COTPYOHWKOB
000 «THK-BuaHeccepsuc». Ha ypoBHe pykoBOLCTBa NPEONpUSTAS OTBETCTBEH-
HOCTb 3a peann3auuio NPOeKTa BO3NOXEHA HA 3aMecTuTens [eHepanbHoro avpek-
Topa no MY3[uK.

Ha ceropHawHui feHb Ha NPEANPUATIAN CTapTOBaMN NePBbI 3Tan TMPaXupoBa-
Hus GFL — Tak Ha3blBaeMbIi CPABHUTENMbHBIN UK gap-aHanua. OH npegycmaTpu-
BaeT noapo6HbIi aHanna 6GuaHec-npoueccos OAO  «BepxHeuoHckHedTeras»,
CpaBHEHWe UX CO CTAHAAPTHBIM KOPNOPATUBHBIM LLIAGMOHOM W OLEHKY HeoGxoau-
MOCTV [0paGoTKM 3TOr0 LWaBroHa B COOTBETCTBUN C NOTPEGHOCTAMM NPELNPUSTLS.
Xof peanu3auuy Nepeoro aTana NPoeKTa No3BONSET 3aKio4nTh, YTO COBMECTHaS
pabota cneumanuctoe OAQ «BepxHe4oHckHedTeras», NPOEKTHOA KOMaHAbI
11 NpefcTaBnTENEN NPOGUNbHBIX BU3HEC-(YHKLMA KoMnaHm No3BonnT agantupo-
BaTb 11 BHEAPUTb Ha npegnpusTiu wabnox GFL ¢ y4eTom cneumcinki ynpaBnexns
KpYMHLIMU MPOEKTaMM.
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BnnaHMe cKopocTy 3BYyKa Ha pe3ynbTaTbl onpeaeneHus
YPOBHSA XXWAKOCTU B CTBOJIE CKBaXK/HbI
Acoustic Sound Velocity Impact on Fluid Level

Metering Results

AHppeit Nonyxos (ANLopuhov@tnk-bp.com),
reonor, OAO «CamoTnopHedhTeras»

Andrey Lopukhov (ANLopuhov@tnk-bp.com),
Geologist, Samotlorneftegaz

Operational analysis and reservoir surveillance are integral parts of
Production Unit’s routine. The process inevitably involves continuous
monitoring of changes of various parameters including production well
rates, working agent injection volume, watercut, gas-oil ratio, oil com-
position, etc. Bottomhole and reservoir pressures are monitored as
well; their values are calculated based on downhole metering results.
However, pressure values are most frequently obtained based on
dynamic and static fluid level metering.

Average Values Produce Approximate Results

The fluid level is identified by echosounding; the method implies mea-
suring the time that it takes an acoustic signal to pass from the well-
head to the gas / liquid phase boundary. The generated and reflected
acoustic signals are registered in an echogram (Fig. 1), thus, the time
of arrival of the reflected signal is determined.

The formula for calculating fluid level value is as follows:

where: * H is fluid level value, m
* Vs is acoustic sound velocity for a given annular pressure, mps
* Tis time from the impact until arrival of the first reflected

MaeT BaXHOE MECTO B paboTe HehTenoGbIBAIOWMX NPeanpuUsTUN.

HeoTbemnemoit 4acTblo 3TOr0 MPOLECCA HBMAETCH NOCTOAHHLIN MOHMTO-
PUHT W3MEHEHWI LIeNnoro PAda napamMeTpoB, BKIOYas [E6UTbl [06LIBAIOLIMX
CKBaXMH, 06bEM 3aKaykv paBoYero areHTa B HarHeTaTe bHble CKBAXMHBI, 0680
HEHHOCTb, BEMMYMHY ra30BOr0 (haKTOpa, COCTaB HEqT M MHOroe MApyroe.
B uncno KoHTPONMpYeMbIX  NapaMeTpoB BXOMST Takxe 3a60VHOE 1 NiacToBOe
[1@BNIEHNS, PACYET KOTOPbIX MPOBOAMTCS MO Pe3ynbrataM rryGUHHbIX 3aMepoB,
HO, B OCHOBHOM, 3HA4YeHWs [ABNEHUA PACCUUTLIBAIOTCS Ha OCHOBE PE3yINLTaToB
3amepa JMHaMIYECKOr0 11 CTATIYECKOro YPOBHEN B CKBAXIHE.

D NepaTVBHbI aHANMTNYECKIA KOHTPOMb Pa3patoTKy MECTOPOXAEHUS 3aHU-

YcpeiHeHHbIe 3HaueHNs — NPUBN3UTENbHbIE Pe3yNbTaTbl

[ns onpeneneHus ypoBHS XWAKOCTY B CKBAXMHE MCMOMb3YETC METO 3X0Mo-
TUPOBAHWS: 13MEPSETCS BPEMS MPOXOXAEHUS aKyCTUYECKOr CUrHama oT YCTbs
CKBAXWHbI 10 rpaHILbl pa3fena (a3 «ra3-XuakocTb». CreHepupoBatHbie 1 0Tpa-
XEHHbIE aKyCTUYECKME CUrHanbl PerucTpupyloTes B Bume axorpammbl (Puc. 1),
Mo KOTOpPOi 11 ONpefenseTcs Bpems Npuxofa 0TPaXeHHOro curHana.

MonoxeH1e YpoBHS BbIYMCTISIETCS MO hOpMyTIE:

VsT
H=——
2
rge: * H — 3Ha4eHne YPOBHA XWNOKOCTW B CKBaXWHE, M;

* V3 — CKOpOCTb PAacnpoCTpaHeHWUsl akyCTUYECKOro curHana (CkopocTb
3BYKa) [N AaHHOrO [aBneHWs B 3aTPYGHOM NPOCTPaHCTBE McChenye-
MOV CKBaXWHbI, M/C;

* T —BpemMa C MOMEHTa BO3[ENCTBIA [0 NPUX0Aa NepBoro 0TPaXeHHoro
umnyneca, c.

B wccnepoBatenbckux npuGopax, NPUMEHSEMbIX HA MECTOPOXOEHWSX, [
ONpeneneHns MOMOXEHNS YPOBHS UCMIONb3YKOTCS YCPEAHEHHbIE 3HA4YeHUs CKopo-
CTW 3BYKa, MOMy4YeHHbIE B PE3ymnsTaTe MCCNENOBAHUS HEKOTOPOA CKBAXWHbI MW
nyTem NnabopaTopHbIX WCCNEf0BaHWi NOMYTHOMO ra3a npu U3MEHEHUM AaBREHNS.
Bmecte ¢ Tem, Ha KaxgoM MEeCTOPOXOEHUN U faxe B KaX[oM nnacTe Temnepa-
Typa 11 COCTaB ra3a pasfuyHbl, Tak YTO, BNIOMHE BEPOSITHO, YTO CKOPOCTb 3BYKa
B Pa3HbIX CKBaXMHax BymeT oTnmyaTbes. Takum obpa-

30M, WCMOJb30BaHNE YCPEAHEHHbIX 3HA4YEHMIA CKOPO-
CTW 3BYKA MOXET MPUBECTM K MOTPELUHOCTAM Mpu
ONpeneneHiv NoNOXeHNs YPOBHS B CKBAXMHE.

Tpu MeTofa — ofHa Lienb

B 2003 roay 8 OAO «HuxHeBapToBCKOE HedTera-
3op06biBatowiee npeanpustve» (OAQ «HHI») Gbinn
MpoBeaeHbl UCCNEea0BaHUs No Nop6opy ONTMaMbHbIX
3HAYEHWA  CKOpOCTM  3Byka AN CKBaXWH
Xoxpskosckoro, Epliosoro u CopoMUHCKOro MecTopo-
xneHun. Mpyn 3TOM WUCnonb3oBanuch TpU MeTofa:
PaCYETHBIV, NPAMOV U METof penepa.

pulse, s
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Fluid Level - 469 m IMHamuyeckuii ypoBeHb - 469 m

Bottomhole Pressure - 14 atm 3a6oitHoe faBnenue - 14 aTm.

Acoustic Signal Amplification Factor - 7 Koaththuument ycunenns 3ByKoBoro curiana - 7

PacyueTHbIil MeTOf Mpemanonaran WCnonb3oBaHue
(hopMyrbl PACYETa CKOPOCTIA 3BYKOBLIX BOMH, MpUMe-

Fig. 1  Well Fluid Level Diagram
Puc. 1 Tpadmyeckoe n3obpaxeHue
YPOBHS XWOKOCTW B CKBaXWHE
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Onsite tools rely on average acoustic sound velocity values to deter-
mine the fluid level; these values were obtained by surveying an indefi-
nite well or by analyzing associated gas at changing pressures in
a laboratory. However, gas temperatures and compositions vary in
each field and even in each reservoir, so it is quite probable that acous-
tic sound velocity will differ in each well. Therefore, the use of average
acoustic sound velocity values may result in inaccurate fluid level
metering results.

Three Approaches to a Common Challenge

The objective of a study performed by NNP in 2003 was to identify
optimal acoustic sound velocity values for wells in Khokhryakovskoye,
Yershovoye and Sorominskoye fields. Three methods were used: calcu-
lation, in-situ method, and marker method.

The first method was based on an acousic sound velocity calculation
formula applicable to ideal gases; temperature gradient along a well-
bore was considered. The formula is as follows:

Vs = 100 /M,
M

where: Vs is sound velocity, mps
* R = 0.082 (*atm) / (mole*K) is the universal gas constant
* Tis temperature, K
* M is gas molecular weight, g per mole
cy= o is an adiabatic exponent
Gv
* Gp is gas heat capacity at constant pressure, kcal/(kg*K)
* Gv is gas heat capacity at constant volume, kcal/(kg*K)

This formula may be used to calculate acoustic sound velocity value
both for separate gases and a gas mixture (associated gas). As a result,
the calculated average acoustic sound velocity along a wellbore at
a temperature of 43.75 C amounted to 324.37 mps.

The in-situ method provides for the use of a Rezonans-M tool to
measure sound velocity. The tool has a cylindrical chamber to sample

JlaBneHuve, atm.

HUMOA K WAearbHbIM ra3aM, C Y4YeTOM TEMMEpaTypHOro rpapyeHTa Mo CTBOMy

CKBaXXWHbI:
Vs = 100, /28RT
M

roe: * /3 — CKOpOCTb 3BYKa, M/C;
* R = 0,082 (n*atm.) / (mons*K) — yHrBEpCanbHas ra3oBast NoCTOSHHaS,;
* T — Temnepatypa, K;
* M — MonekyrspHas Macca rasa, r/Mofb;
Gp
cy= o nokasatens apnabarsl;
* Gp — TENNOeMKOCTb ra3a npu NoCTOSHHOM JaBneHnm, kkan/(kr*K);
* Gv — TENnoemMKocTb ra3a npu nocTosHHOM o6beme, kkan/(kr*K).

Monb3ysich 3TM BbIPAXEHEM, MOXHO NMOMY4MTh 3HAYEHIE CKOPOCTM 3BYKa Kak
AN OTAEMNbHbIX ra30B, Tak WU Ans ux cmeck (nonyTHbii ra3). B wtore pacyeTHas
CPe[HsIs CKOPOCTb MO CTBONY CkBaxuHbl npu Temnepatype 43,75°C coctaBuna
324,37 m/c.

Mpwu npsimMoM MeToae, 3amepbl CKOPOCTM 3BYKa MPOBOAMNWCH MPY MOMOLLA
npuéopa «PesoHaHc-M». B umnuHapuyeckylo kamepy npuGopa oTGupaeTcs
npo6a ra3a C yCTbsl CKBaXWHbI — TakiM 06pa3oMm, ra3 B KaMepe HaxoauTes nop
[aBNEHNEM, COOTBETCTBYIOLMM [ABNEHWO B 3aTPYGHOM NPOCTPAHCTBE CKBAXW-
Hbl. G 0fHOM CTOPOHbI Kamepa 060pYaoBaHa reHepaTopoM 3BYKOBOMO CUrHana,
C Jpyroi — MPUEMHWKOM, 1, MOCKOMbKY PAcCTOSHUE MEXMY HUMW W3BECTHO,
MOXHO OMpeAennTb N CKOPOCTb NPOXOXMEHWS 3ByKOBOro curHana. Mocne atoro
[aBneHue B kamepe cTpaBnueaetcs Ha 0,5-1,0 aTM. 1 NpoBoasATCA NOBTOPHbIE
n3meperus. [Npouecc npopgorkaeTcs [0 TeX Nop, Noka AaBreHWe B Kamepe
He ynapeT go O atm. (Taén. 1, Puc. 2).

Mpsimoit meTon npumensincst ns nccneaosaHis 20 CKBaxMH, CKOPOCTb 3BYKa
B HUX Bapbuposanack ot 311 m/c o 384 m/c.

Table 1 Acoustic Sound Velocity Measurements —
Khokhryakovskoye Field

Ta6n. 1 3amepbl CKOPOCTW 3ByKa —
X0OXPAKOBCKOEe MeCTOpoXaeHue

CKOpOCTb 3BYyKa, M/C

---- PaCHTHO® Sratenve CPeAtee sHaenne

14 3773 363,4
13 377,2 363,6
12 3773 363,9
11 377,2 363,6
10 3773 364,3

9 377,2 363,4

8 377,2 363,7

7 376,8 363,5

6 376,5 362,6 376,7
5 376,0 360,4 377,8
4 374,7 357,7 378,5
3 372,8 353,3 378,7
2 369,2 346,5 378,0
1 362,6 336,9 375,6
0 3442 312,3 363,2
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3244 356,2
344,2 3244 356,5
3452 3244 356,8
3459 3244 356,9
346,8 3244 357,3
347,9 3244 357,5
348,1 3244 357,7
347,6 3244 357,5
346,5 3244 357,3
345,0 3244 356,7
342,3 3244 355,5
338,7 3244 353,6
3334 324.4 350,3
3246 3244 3448
311,2 3244 331,1
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SOURCE: TNK-BP / MCTOYHVK: THK-BP Flg 2 ACOUStiC Sound VeIOCity

- vS. Pressure, _
Khokhryakovskoye Field
Puc. 2 3aBnUCUMOCTb CKOPOCTK

3BYyKa OT AaBNEHNA,

XOXpsIKOBCKOE
MeCTOopOXaeHune

/lcnonb3osaxue TPETbEro METOAA — METOAA
penepa — BO3MOXHO TOJIbKO B CKBaXWHax
C YCTaHOBMEHHbIM B HUX pENepom, rnybuHa

Acoustic Sound Velocity, mps / CkopocTh 3ByKa, M/c

KOTOPOro  (DaKTM4ecku  MOATBEPXKAEHA.
Penepom MoXeT BbiTb, Hanpumep, Touka
Mepexofia C 3KCMNyaTauMOHHOW  KOMOHHBI
BOMbLUIET0 AMAMETPA HA KONMOHHY MEHbLIErO
onametpa. Ha axorpamme BWOHO OTpaxeHue

6 8 10
Pressure, atm / [lagnenue, atm

—=— 5/161 —e— 5/149

20/845

SOURCE: TNK-BP / UCTOYHIK: THK-BP

10/725 —e— Calculated Value
PacyeTHoe 3HayeHue

3BYKOBOTO CUTHasa He TONbKO OT NOBEPXHOCTM
XMOKOCT, HO W oT penepa. MocKomnbky ero
rny61Ha M3BECTHA, MOXHO YCTAHOBUTb CKO-
POCTb 3BYKA B [JAHHOM KOHKPETHOM CKBaXWHE,
N YKE C Y4EeTOM CKOPPEKTMPOBAHHOIO 3Haye-

12 14 16

—e— Average Value
CpepaHee 3Ha4Yenue

wellhead gas. The gas in the chamber is therefore under the well annu-
lar pressure. The chamber is equipped with an acoustic signal generator
on one side and a receiver on the other. Since the distance between
them is known, acoustic sound velocity can be identified. The pressure
in the chamber is then reduced by 0.5-1.0 atm, and repeated measure-
ments are made. The process is repeated until the chamber pressure
drops to 0 atm (Table 1, Fig. 2).

20 wells were studied with the in-situ method; acoustic sound veloc-
ity in those wells varied from 311 mps to 384 mps.

The marker method may only be used in the wells that have
a marker set at a practically confirmed depth. For example, the point
where the production string changes from larger diameter to smaller
diameter may be a marker. The echogram shows how the acoustic
signal reflects from the fluid surface and from the marker. Since
the marker depth is known, acoustic sound velocity in a particular well
can be identified and considering the adjusted acoustic sound velocity
value the fluid level can be measured.

Unfortunately, there were no wells with set markers in NNP at
the time of the study. Therefore, the average

HUS CKOpOCTW 3BYKa OMPEAENNTb NONOXEHME
YPOBHS B CKBaXWHE.

K coxanenuto, Ha MOMEHT NPOBELEHNS MCCNE0BaHA HIN B OHOV 13 CKBaXWH
0AQ «HHI» penep ycTaHoBneH He 6bin. B wtore, conocTasue peaynsraThl ABYX
METO[0B MCCIEA0BaHNS CKOPOCTY 3BYKa — PACYETHOrO 11 NPSIMOro — BbiNn BblBE-
[EHbI CPEAHME 3HAYEHMS AN KAXAOr0 13 TPEX MECTOPOXMEHUA; MakcUMarbHoe
3HayeHne ckopoctu 3syka npu 100 atm. — 368 m/c — 6bino mony4eHo
Ha COpOMUHCKOM MECTOPOXAeHWM, MuHumanbHoe npu O atm. — 331m/c —
Ha XOXpSIKOBCKOM MECTOPOXLEHMN.

B centa6pe 2009 ropa meTon penepa Gbin onpo6oBaH Ha [BYX CKBaXMHaX
CamoTnopckoro MecTopoxaeHus. Mpu ncnonb3oBaHni YCpeaHEHHOMD 3Haye-
Hus ckopoctn 3Byka (374 m/c) B ckBaxuHe N21402 kycta N2526 rpaHuua
pasgena a3 «ra3-XuOKocTb» o0kazanach Ha yposHe 1147 m. OpHako B aTOM
CKBaXMHE Ha rny6uHe 637 M ecTb penep — Nepexof C KOSOHHbI ANAMETPOM
168 mm Ha konoHHy aunametpom 140 mm (Puc. 3). 310 no3Bonuno yTo4HUTbL

Fig. 3 Echogram for a Well with a Marker
Puc. 3 3xorpamma N3MepeHuin B CKBaXKuHe
C YCTaHOB/IEHHbIM penepom

values for each of the three fields were derived
by comparing the results of the two methods,

Comanomia | IANDOSIEAVOTA0Z (5 Oeva 10002008, Bc. 01:43 58 Onepavop [Ciaopos -

i.e. calculation and in-situ method. The maximal
acoustic sound velocity at 100 atm was obtained
in Sorominskoye field and equaled to 368 mps;
the minimal value at O atm was obtained in
Khokhryakovskoye field amounting to 331 mps.

The marker method was tested in two
Samotlor wells in September 2009. In well
#1402, pad #526, an average acoustic sound
velocity value of 374 mps was used first and
the gas / liquid phase boundary was calculated
to be at the depth of 1,147 m. However, this
well had a marker set at the depth of 697 m,
which is a changeover from a 168-millimeter
string to a 140-millimeter string (Fig. 3). This
helped adjust the acoustic sound velocity value
in the well (398 mps), which had a significant
impact on fluid level measurement results
(1,220 m). The dynamic level changed by 73 m
and, therefore, the bottomhole pressure was
calculated to be 7.3 atm lower than previously

1. ..41..|.:"| - = ’ 3
: Marker - 697 m / Penep - 697 m

Iunamuqecknn | Yposens (m): [1147
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How to Obtain Adequate Fluid Level Values?

The studies have shown that acoustic sound velocity is individual in
each well, therefore acoustic sound velocity values specified for each
field, reservoir and/or well considering gas composition and reservoir
temperature should be used while interpreting echosounder readings.

Please forward all your questions concerning the described
method to identify well fluid levels to Andrey Lopukhov
(ANLopukhov@tnk-bp.com).

Ecnn y Bac BO3HMKIM KaKue-nMGo BOMPOCHI, KacaroLmecs
OMMCAHHOr0 MEeTOAA ONPEAENEHUS YPOBHS YXXUAKOCTU B CTBOJE
CKBa>KVMHbI, NoOyKanyiicra, obpatlalitecb K AHApeto JlonyxoBy
(ANLopukhov@tnk-bp.com).

Although the previous approaches can’t be called incorrect, the issue
of acoustic sound velocity studies in wells undoubtedly deserves special
attention since fluid level measurements are used to perform numerous
operations. An optimization calculated based on an incorrect fluid level
value may result in a mismatch between pump capacity and inflow from
the reservoir, unstable operation and failure of the equipment. An inad-
equate reservoir pressure value used at the time of well killing might
result in a repeated killing, which entails additional costs and deteriora-
tion of the bottomhole reservoir zone. Mareover, if a well demonstrates
low reservoir pressure and poor reservoir properties it would merely
become non-operable after a workaver.

Since the dynamic and static fluid levels are identified mainly to deter-
mine bottomhole and reservoir pressure, pressure sensors may be
recommended to be installed at submersible pump inlet to continuously
register pump inlet pressure and thus calculate bottomhole pressure.
The reservoir pressure may be determined in a similar way by shutting
in a well for a certain period of time. Reservoir pressure in shut-in and
idle wells should be determined with downhole wireline tools.

ckopocTb 3Byka B ckeaxuHe (398 Mm/c), 4To CylecTBEHHO NOBAMSNO
Ha pe3ynsrathl 3amepa yposHs — 1220 m. A3meHeHne guHaMmn4eckoro yposHs
coctaBuno 73 M, COOTBETCTBEHHO, 3a60iHOE [aBNEHWE 0KA3anoch HUXe
Ha 7,3 aTm.

Kak [1061TbCS KOPPEKTHBIX 3HAYEHMIA YPOBHA?

MCCHBHOBGHVIFI nokasanun, 4To CKOpoCTb 3BYKa B Ka)KJZLOI7I CKBaXWHe WHanBU-
AyanbHa, 1 npy pacluMgpoBKe NoKa3aHWin 3X0noTa HeobxoaUmo MCnoNb30BaTh
YTOYHEHHbIE 3HAYEHNS CKOPOCTW 3BYKA AMS Kaxnoro MCcrneayemoro MecTopo-
XOEHWS, NNacTa, CKBaXWHbI C y4eTOM COCTaBa rasa v TeMnepaTypbl niacTa.

11 X079 HENb3s cKa3aTb, 4TO NPEXHWE NOAX0Abl HEBEPHbI, BONPOC UCCNEAo-
BaHWA CKOPOCTW 3BYyKa B CKBaXWHax, HECOMHEHHO, 3aCNyXNBaeT OTAENbHOrro
BHUMaHWg. Befb [aHHble 3aMepoB YPOBHS WUCMOMb3YKOTCH MPU BbINOMHEHUM
Lienoro Komnnekca pa6ot. Tak, ONTUMM3aLNS, paccyUTaHHas Mo HEKOPPEKTHO-
My YPOBHIO, MOXET NPUBECT K HECOOTBETCTBMIO NPON3BOANTENBHOCTM HAcoca
NPUTOKY 13 nnacTta, HecTabunbHoN paboTe 1 0TKa3y NOrpy>XHOro o6opynosa-
Hus. HeBepHo yka3aHHOE NNacToBOE MAABMEHWE MPU TNYLWEHUA CKBaXMHbI
MOXET MNpPMBECTM K HBOﬁXOJZlI/IMOCTI/I NOBTOPHOro rnyweHna, 4710 BREYET
3a C060/ JONONHUTENbHBIE (PUHAHCOBbIE 3aTPaThl U YXYALWEHWE COCTOSHUSA
npnu3aBoiAHON 30HbI NNIACTa, @ CKBaXWHbI, XapaKTepuaywoLWKrecs HU3KIM nna-
CTOBbIM A@BMIEHNEM W MIOXMMMW KONMEKTOPCKMMI CBOMCTBaMM NnacTa, nocne
PEMOHTa NPocTo He BymyT paboTaTs.

Tak KaK OCHOBHOV LIENbi0 ONPEeeNieHns AMHaMUYECKOr0 W CTaTUYECKOro YPOBHS
ABNAETCS 3aboiHOe 1 NnacToBoe NaBlieHne, T0 B Ka4eCcTBe pEKOMEHﬂaLLVIVI MOXXHO
NPEanoXnTb UCMONb30BaTb AaTUWKI OABNEHMS, YCTaHaBNNBAEMbIE Ha NPUEM FIly-
BUHHOTO 3NMEKTPOLIEHTPOGEXHOrO Hacoca, MU 3TOM [aBMeHne Ha npreme Hacoca
(IKCMPYETCS MOCTOSHHO, MyTEM MepecyeTa MOXHO MoMy4nTb 11 3aBoiHOE [aBne-
Hue. Ecnn ckBaXMHY 0CTAHOBMTb 11 3aKPbITh Ha ONPEOENeHHbI Nepyof, TO aHamno-
TM4YHbIM 06p330M MOXXHO Nony41Tb NNacToBOe [AaBleHnE. ﬂJ‘Iﬂ onpegenexHna nna-
CTOBOr0 [aBMEHWs, B CKBAXVHax NpOCTavBaloLLero W 6e3fencTsytowero goHaa
HeoBX0AMMO WCMONb30BaTh IMy6UHHbIE NMPUGOPbI, CMYCKAEMble B CKBAXMHY
Ha MPOBOOKE.

POINT OF VIEW / TOYKA 3PEHV/A

Bceonog CagoxuH (VBSadokhin@tnk-bp.com),
PYKOBOAWTENb OTAENA NOBbILLEHNS HE(hTEOTAAUM NNACTOB, [enapTaMeHT BHYTPUCKBAXUHHbIX paboT, BH «Pa3seaka 1 [o6blua»
Vsevolod Sadokhin (VBSadokhin@tnk-bp.com), Stimulation Section Head, Wellwork Dept., Upstream Technology

Multiple fluid level measurements
obtained by echosounding can be used
to generate a level build-up curve. If the
data quality is good (depending on
number and frequency of measure-
ments) level build-up curves make it
possible to calculate reservoir parame-
ters such as permeability, skin factor
and reservoir pressure. This method of
obtaining reservoir data has an advantage as its application does
not involve any well servicing or workover crews. Moreover, if
candidate wells are selected from the wells in intermittent opera-
tion scheduled well shut-ins and oil production losses can be
avoided. Provided the obtained data correlate properly to the
readings of downhole gauges, this method becomes an efficient
formation evaluation tool required to establish whether such well
interventions as hydrofrac jobs and bottom-hole treatments are
applicable for these wells.

When measuring fluid levels using the echosounding tech-
nique, we often come across such phenomenon as a pseudo liquid-
gas interface which affects the results significantly. There can be
foam above the well fluid, and the foam surface can produce high-
amplitude reflections of acoustic sound waves. The foam column
can be several tens of meters high and even more. In order to avoid
errors in fluid level measurements, the foam is compressed by
increasing annular pressure or by adding a limited amount of lig-
uid into the annular space.

Mcnonb3ya MeTof 3X0N0TNPOBaHWS /11 MPOBefeHNS MHOrOKpaT-
HbIX 3aMEPOB YPOBHS >XUAKOCTU B CKBaXKVMHE, MOXKHO BbICTPOUTH
KPWBYIO BOCCTaHOBEHMS YpoBHSA (KBY). MNpu xopoluem KavecTse
[JaHHbIX (KOMYECTBO N MepUognyHocTbL 3amepoB) KBY nossonsiet
paccumTaTb Takme napameTpbl nJacta Kak NPOHULAEMOCTb, CKUH-
hakTop W nnacToBoe fas/eHuve. [penMMyLLecTBOM 3TOro mMetofa
Mony4YeHns JaHHbIX O M1acTe ABNSETCS BO3MOXKHOCTb BbINO/HEHWS
paboT 6e3 npuBReYeHUs 6puraf TEKyLLero uaM KanutaabHOro
peMoHTa CKBaXKUH. Kpome Toro, ecnv CKBaXKMHbI-KaHANAATbI BbIOW-
paroTcs U3 umcna paboTaroLmx B NEPUOLUNYECKOM PEXXUME, MOXKHO
n36exkaTb LiefieHanpaBieHHOM 0CTaHOBKW CKBaXKWUH 1 NOTepb A06bI-
M HedpTn. TpY HAAEXKHOM KOPPENsSLUM MOMYHEHHbIX AaHHbIX C
rNoKazaHUsIMK 3a60HbIX JaTYNKOB 3TOT METOZ MOXKET CTaTb 3dhdheK-
TVBHbIM WHCTPYMEHTOM AVArHOCTUKW MNAAacTOB Ha MPUrOAHOCTb
CKB&)KVMH K TaKMM Fe0iIoro-TEXHNYECKNM MEepPONpUATUAM Kak rng-
popaspsbiB nnacta (FP) 1 06paboTka npu3aboiiHoii 30HbI (OM3).

lNpy onpegeneHUn ypoBHS >XMAKOCTU B CKBa>KMHE METOAO0M
35X0/IOTUPOBAHNS Mbl JOCTATOYHO YaCTO CTa/IKMBAEMCS C ABMIEHU-
em ncesgopasgena as «KMAKOCTb-ras», YTo CyLLEeCTBEHHO BNS-
€T Ha TOYHOCTb MOJMTyYEHHbIX pe3ynbTaToB. [leno B TOM, YTO BbiLle
CKBaYKMHHOW YKNAKOCTM MOXET HaXOAUTLCS MeHa, OT NOBEPXHO-
CTU KOTOPOI Tak)Ke MPOVCXOAUT UHTEHCVMBHOE OTPaXKeHMWE 3BY-
KOBOW BO/HbI. [py 3TOM BbiCOTa CTON6a NEHbI MOXKET AOCTUraThb
[ECATKOB METPOB M 6onee. [ns TOro 4Ytobbl M3b6exkarb OLUINMOKN
npy U3MEPEHUN YPOBHS >XUAKOCTU, Ha NPaKTUKe NpOoM3BOAUTCSA
OT>XXMM NEHbl — 3a CYET MOBbILEHNSA 3aTPYOHOro AaBneHNS Nn
OrpaHNYeHHOro JONNBa XXMAKOCTU B 3aTPyOHOE NPOCTPaHCTBO.
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[lorpy>kHble HacoCbl Masioro Avamertpa:
YHUKasibHOe AobbiBatolilee obopyaoBaHme

Ha mMecTopoXaeHuax THK-BP

Small-Bore Downhole Pumps:

Unique Production Equipment at TNK-BP Fields

Y>ke neckoabko Aem B goObiBarowjux nogpasgeaenusax THK-BP pearu3dyemcs ueaeBas nporpamma

NO NOBbIWEHUIO HApabomMKu NOrpy>kHoro obopygosanus Ha omkas. Ilepeg cneyuarucmamu cmoum
Henpocmas 3agaia — K 2011 rogy yBeauuums 3mom nokaszameab go 600 cymox, HO He(pmAHUKAM YKe
ygaroch gooumbCsi OMAUUHBIX pe3yAbmamoB. Tak, B 2008 rogy npogoAXKumeAbHOCMb JKU3HEHHOTO YUKAQ
YOIJH B OAO «Openbypruegmb» cocmaBuia 393 cymok, a yxxe cerogus — npesbiiuaem 500 cymoxk!
Omo — 3aKoHOMepHbIU umor pabombml NO NOBLIWEHUIO HAgeXKHOCIMU 000PYgOBANRUSA, YAYHUWEHUIO
KauecmBa peMOHMA HACOCOB, A MAKXe pe3yAbmam MeCHOIo COmpPygHUYecmBa C NOGPAgUUKAMU.

For several years now TNK-BP's oil production units have been working to increase meantime between
failures (MTBF) of downhole equipment. The aim is to achieve a run life of 600 days by 2011, but already
the results are impressive. In 2008, for example, Orenburgneft’'s ESPs had a service life of just 393 days;
this has now been boosted to over 500 days as a result of improved equipment reliability, better pump
repair quality and close cooperation with contractors.

Anexkceit fipanuublH (AlDranicyin@tnk-bp.com),

HauasbHUK NPON3BOACTBEHHO-TEXHNUECKOr0 oTAena, HIAY «By3ynykHethTb»,
OAO «OpeHbyprredTb»

Alexey Dranitsyn (AlDranicyin@tnk-bp.com),

Head of Operations and Technology Section, Buzulukneft, Orenburgneft

Opwii CkopoBapoB (Skorovarov.UV@south.novomet.ru),
[AVpeKTop 060c06/1eHHOr0 noapasaeneHus «<HosomeT-t0r»
Yury Skorovarov (Skorovarov.UV@south.novomet.ru),
Director, Novomet-Yug

is constant need for new ‘intelligent’ solutions. Qil production

is no exception: the companies need not only to study the best
practices of the top international companies, but also to develop in-
house technologies in cooperation with research institutes and con-
tractors.

The latter is true for Orenburgneft’s Buzulukneft. The work began
five years ago, when Novomet, downhole equipment manufacturer, was
tasked with producing a pump capable of operating inside small-diame-
ter supplementary production strings.

Buzulukneft’s need for nonstandard equipment is due to the fact that
its well stock is quite old and many of the production strings leak. One
way of addressing this issue is to run a supplementary 114-millimeter
string with an internal diameter of 102 mm, which means that down-
hole pumps have to be adapted to operate in such conditions.

For oil and gas companies to be successful in today’s world there

Slim Hole Solution

Size 3 ESP is a Novomet’s innovative solution designed for wells
with a minimum internal pipe diameter of 100 mm. These can be
either exploration wells with 114-millimeter casing or post-workover
wells with a larger main string. Together with its cable the unit mea-
sures 95 mm, making it the thinnest pump of its kind anywhere in
the world.

Traditionally, asynchronous submersible electric motors are used
to drive ESPs, however when used for Size 3 ESPs they would have
extremely low efficiency and be very long. This is why permanent mag-
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TPEBYIOTCS HOBbIE «WHTENNEKTYanbHble» pelenns. [lpouecchl Ao6biHm

HE SBMAIOTCS MCKMIOYEHNEM: HEOBXOANMO HE TOMbKO M3yyaTb MepefoBoi
MPOV3BOLCTBEHHBIA OMbIT BEAYLIMX MIPOBbIX KOMMaHWA, HO U B COTPYLHUYECTBE
C Hay4HbIMW WHCTATYTaMK 1M KOMMaHUAMU-NOAPAAYMKAaMA  pa3pabaTbiBaTh
COBCTBEHHBIE TEXHOMOTUN,

B HIY «byaynykHedte» OAO «OpeH6yprHedhTe» nopo6Hasi paGoTa Hadvanach
nsTb NeT Ha3ag. MNepes NpoM3BoAUTENEM NOTPYXHOT0 060PYLOBaHIS — KOMNAHWEN
«HoBomeT» — Bblna nocTaBneHa 3afaya W3roToBUTL HACOCLI Ang Crycka B AONON-
HUTENbHYIO 3KCMMyaTauMoHHY0 KONOHHY HEBONbLLOrO AVAMETPa.

MoTpe6HOCTb B HECTAHAAPTHOM 060PY0BAHUI CBS3aHa C TEM, YTO (DOH[ CKBa-
XuH B HIJY «byaynykHethTb» A0BOMBHO CTapbIil, FEPMETUYHOCTb MHOMX 3KCMya-
TAUWOHHBIX KOMOHH HapylweHa. OpuH 13 cnocoBoB NMKBWAALMMA HErepMETUYHO-
CTW — CNyCK AONOMHNTENbHON KONOHHbI AnameTpoM Beero 114 mMm (BHyTpEHHWI
anametp — 102 Mm), COOTBETCTBEHHO, NOTPYXKHbIE HACOCHI AOMKHbI BbITb NPUCO-
co6MeHbl Ans paboTbl B TaKUX YCNOBUSIX.

CeronHﬂ ONs YCMEwWwHoW paGoTbl HeqTerasoBbiX KOMMAHWA MOCTOSIHHO

ToHkoe pelLeHne

VIHHoBaUMOHHas pa3pa6oTka komnaHun «<HosomeT» — Y3LH TpeTbero rabapu-
Ta — npefgHa3HayeHa Ans pa6oTbl B CKBAXWHAX C MUHUMArbHBIM BHYTPEHHM
anameTpom konoHHbl 100 MM — 3T0 UnK pa3BeaoYHbIE CKBaXWHBI, 06CaXEHHbIE
Tpy6oi 114 MM, Ui CKBaXXMHbI NOCIE PEMOHTA C OCHOBHOW KOMOHHOI Gorblue-
ro TWnopasmepa. [abapuTHbI pasMep CamMoi YCTaHOBKW C kaGenem paBeH
95 mm. AHanoroB 060pynoBaHMg Takoro Manoro AMameTpa Ha CEeropHsILLHWNA
[EHb B MUPE HET.

Vcnonb3oBaHue B 3aTOM raGapuTe TPAAMLMOHHBIX ACMHXPOHHbBIX MOFPYXHbIX
anekTpopeuratenein (M3[]) HeuenecooBpa3Ho n3-3a kpaitHe Huakoro KI1[
1 3HAYNTENbHONM AnMHBI 060pYHoBaHMS. B cBS3M ¢ 3TWM, B KA4ecTBE MpuBOaa
CNOMb3YITCS BEHTUMbHLIE ABUIaTeENM C HapyxHbiM avametpom 81 mm v KIML
88,6%. Mpu yacTote BpalleHns 2 850 — 6 000 06/MrH onana3oH nopay Haco-
cos cocTasnset 40—-80 m3 B cytkun, KM — 53%, a makcuManbHbIi A0NYyCTAMBIA
Hanop — 3 500 m.

Kak n Bcs mpopmykuns komnaHum «HoBOMET», CTYMEHW HAcoca BbINOMHEHb
Mo MOPOLUKOBOA TEXHOMOMMM 11 MO3TOMY 06NafaloT BbICOKOW TEOMETPUYECKON
TOYHOCTBIO W YNyHLIEHHBIMU XapaKTePUCTUKAMU PaBoTbl C ra30XWAKOCTHOA CMe-
cbio. Mpn HeobxopmmocTi (HaNpUMep, B CKBAXWHAX C BbICOKMM ra3oBbIM (aKTo-
pOM) YCTaHOBKM MOTYT OCHALLATLCS MYMLTA(a3HBIMU HACOCaMM.
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CLIP & SAVE / HALLA CMPABKA

Powder technology involves the use of metal powder
to manufacture high-strength pump stages. The powder
is first poured into a special mould and subjected to mechan-
ical pressure of up to 750 t by a Yoshizuka press. The blanks
are stuck together in pairs with a special solution and then
baked in a Cremer furnace at a temperature of about 1,000 C
and after that they are processed on a milling lathe.

As compared to conventional casting methods powder
technology provides for substantial improvements in preci-
sion and equipment surface smoothness. It also allows
the use of various metal powders for manufacturing corro-
sion-resistant stages for different operating conditions.

CyTb NOPOLLKOBOW TEXHOMNOIMMW 3aKNHOYaETCS B TOM, UTO
B KAYeCTBE CbIpbsl /19 U3rOTOBNEHWUSI BbICOKOMPOYHbIX CTY-
NMeHEeN MCMnob3yeTcs MeTaIMYECKMIA nopolloK. CHavana
OH 3acbIMaeTcs B cneuuanbHyto opmy 1 nofsepraertcs
MexaHn4Yeckomy Bo3gelicTButo — npecc Yoshizuka passu-
BaeT ycunue fo 750 T. 3aTem C MOMOLLbHO CheunaibHoro
COCTaBa 3aroTOBKM CKJ/EMBAKOTCA MOMapHO M ChekarTcs
B neun Cremer npu Temneparype okono 1000° C, nocne
Yero OHW NPOX0AAT MEXaHMYECKYH 06paboTKy Ha TOKapHO-
(hpe3epHbIX LEeHTpax.

Mo cpaBHEHWUIO C TPAAULMOHHBLIM IMTLEM TEXHOOrUS
NMOPOLLKOBOW MeTalyprum obGecrieymBaeT 3Ha4MTeNbHOE
MOBBbILLIEHME TOYHOCTU W YNyULLIEHME NapamMeTPOB LLIEPOXO-
BaTOCTM NOBEPXHOCTU U3AENNIA. DTa TEXHOMOIMS NO3BO/SET
MCMNoMb30BaTh Pas3/NyHble MeTal/InYeckme NopoLLKK, 6na-
rogaps Yemy MOXHO Mosly4yaTb KOPPO3MOHHOCTOWKME CTYy-
NeHWn Ans pas/IMYHbIX YCOBUIA 3KCMnyaTaunm.

net motors with an external diameter of 81 mm and an efficiency rating
of 88.6 percent are used. At speeds of 2,850 RPM to 6,000 RPM
the pump rate can reach 40 cu. m to 80 cu. m per day with 53-percent
efficiency and a maximum head of 3,500 m.

Like all Novomet products the pump’s stages are manufactured using
powder technology, giving them high geometrical precision and improved
operating parameters with a gas-liquid mixture. If necessary (for
example, in wells with a high gas-oil ratio) they can be fitted with mul-
tiphase pumps.

Tested in Operation

In early November 2008, the first Size 3 ESP unit was installed in well
#102 at Spiridonovskoye field following a workover during which a sup-
plementary 114-milimeter production string was installed. The results
didn’t take long in coming: thanks to the new equipment production more
than doubled from 29 tpd to 67 tpd.

The unit is now operating with stable parameters and its MTBF
has exceeded 350 days (as of November 1, 2009).

Investment Planning Section analyzed the Size 3 ESP performance;
the study showed that incremental production over a sliding year will
reach 11,000 t. The experts estimate that at today’s oil price and
dollar exchange rate the new equipment will pay off in less than
a month.

In April 2009 a second Size 3 ESP was assembled and installed in
well #32 at Dolgovskoye field. It has now been in operation for over
190 days. Although this may not be very long, the daily flow rate has
already more than doubled.

Moreover, there are now three candidate wells to be equipped with
the new ESP units with an anticipated average incremental production
of 37 tpd. This will not be the end of the innovative technology: at
Buzulukneft’s fields well interventions to run supplementary 114-milli-
meter production strings are of great promise, which means there will
be a continuing demand for the nonstandard Size 3 ESPs.

HoaTop @ OkTAGPL — Jekadpb Ne29

VcnbiTaHne fo6blueit

B Havane Hos6ps 2008 ropa nepsas ycTaHoBka TPeTbero rabaputa Gbina
cnylieHa B ckBaxHy N2102 CrnpuaoHOBCKOr0 MECTOPOXAEHWS, M 3aBepLIM-
CS KanuTanbHbIA PEMOHT C WUCNOMb30BAHWEM [OMONHATENBHON 3KCMNYyaTaLuoH-
HO KONoHHbI 114 MM. PeaynkraT He 3acTaBun cefst [ONro XaaTb — UCNOMb3o-
B@HVE HOBOr0 060PYLO0BaHNA NMO3BONUMO YBENWNYMTL [06bIMY 6ONee Yem B [Ba
pa3a, ¢ 29 T 1o 67 T B CyTKM.

CeroaHs YCTaHOBKA 3KCMAyaTMPYeTCs CO CTaGUrbHbIMIA NapaMeTpamin; No AaH-
HbiM Ha 1 HosiGps 2009 ropa, HapaGoTka npesbicna 350 cyTok.

AHanu3, npoBefEeHHbIA CreuvaniucTami OTAeNa MHBECTVLMOHHOTO NNaHMPOBaHKS,
nokasan, 4T0 06beM [ONOMHWATENLHOM [OBbIYM 33 CKOMb3AWMIA rof AOCTUrHET
11 Tbic. T. o OLEHKE CNeLranicToB, Npu TEKYLMX NapaMeTpax CTOMMOCTI Bappens
HeqTI 1 Kypca [onnapa HoBOE 0BOPYAOBAHUE OKYNUTCS BLICTPEE YEM 38 MECAL.

B anpene 2009 roga 6Gbin Npown3BeOeH MOHTaX 1 3anyck BTOPOro KOMMNeKTa
VY3UH Tpetbero raGaputa Ha ckeaxuHe N°32 [lonroBckoro MECTOPOXAEHWS,
ycTaHoBka yxe otpabotana Gonee 190 cytok. Cpok akcnmyaTaumn 060pyaoBaHmus
MoKa HeBOIbLUOM, HO CYTOYHBIA LEBUT HA OMbITHON CKBAXMHE YXKE YBENNYMICS
Goree 4em B [jBa pa3a.

Kpome Toro, cenvac ecTb TpW NOTEHLMANbHbIX CKBaXWHbI-KaHANAATa AN cryc-
ka HOBOFO 0GOPYNOBAHWS C OXWAAEMbIM CPENHMM MpUPOCTOM A0GbNM 37 T
B CyTKM. Ho Ha 3TOM BHEAPEHIe MHHOBALMOHHOMO 0BOPYAOBAHMS HE 3aKOHYMTCS:
Ha mecTopoxaeHnsx HIY «byaynykHetTb» reonoro-TexHUYecKie MeponpusTis,
npedycMaTpuBaoLL/e CnycK AONOfHWTENbHON KOMOHHbI AnameTpom 114 mm,
BNSIOTCS BECbMA NEPCMNEKTVBHBIM HaNpaBneHeM — COOTBETCTBEHHO, GyAET BOC-
Tpe6oBaHo 1 HecTaHaapTHoe o6opynosakve YALIH tpetsero radapura. [H

Two Size 3 ESP units are now being operated in Buzulukneft.

B HIAY «Bby3ynykHethTb» CErofHsi aKCrnayaTMpyrTcs ABe YCTaHOBKMU
v 3M1eKTPOLEHTPOBEXXHOr0 Hacoca TpeTbero rabapura.
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Ansdcka — dman:

cneymanmcTtbl KomnaHnn nepeHmMmaroT onbIT Konner ns BP
Alaska to Yamal: TNK-BP Specialists Adopt BP Experience

B okmsbpe CoBem gupekmopoB THK-BP ogobpua unBecmuyuu B pazmepe cBbiie $400 man

gAA OCyW,eCmBAEHUA HAUYAABHOU (pa3bl NpOrpamMmbl AMAAbCKUX NPOEKMOB — Oygyuw,ero KpynHoro uenmpa
gobriuu Komnanuu. Ograko pazpabomka Pycckoro, Cy3syHckoro u Taryabckoro mecmopoxxgenut
OCAOXKHAEmMCs He MOAbKO OMCymcmBueM HeobxogumoUl UHGPPACMPYKMYPhL,

HO U CAOKHBIMU KAUMAmMu4ieCKuMu yCAOBUsAMU.

Bmecme ¢ mem, mupoBas Hegpmera3zogoobblBarOw,asi OMpACAb 3HaAem yCneulHble NpuMepbl pabomal
B 3anoAsapbe — mak, komnanus BP yxxe 6oree 30 Aem Begem skcnayamayuro mecmopoxgenus Ilpygo beti
Ha Aasicke. B okmsabpe mam nobwiBaru cneyuarucmsl THK-BP.

In October 2009 TNK-BP Board of Directors endorsed investment of over $400 min for the initial phase
of the program to implement Yamal Projects which are to become a Company's major production center
in future. However development of Russkoye, Suzun and Tagul fields is complicated not only by lack of

infrastructure but also by the severe climate.

At the same time international oil and gas industry has examples of successful operations beyond
the Arctic Circle. For instance, BP has been operating its Prudhoe Bay field in Alaska for over 30 years.

TNK-BP specialists visited the field in October.

Cepreit ®efopoB (SIFedorov@ tnk-bp.com),

auvpekTop JenapTameHTa nporpamMmbl SIManbCKuX MPOEKTOB,
BH «Pa3Begka 1 [obblya»

Sergey Fedorov (SIFedorov@tnk-bp.com),

Director, Yamal Projects Program Dept., Upstream

Netp KomapHuukmii (PAKomarnitskiy@tnk-bp.com),

CTapLuvii MeHempKep, YnpaeneHue no H0ro-BoctouHomy AnBM3NOHY,
BH «Pa3Begka 1 [obblya»

Petr Komarnitskiy (PAKomarnitskiy@tnk-bp.com),

Senior Manager, South-East Area Division, Upstream

n October 2009 a group of TNK-BP specialists visited Prudhoe Bay,

a BP operated field in Alaska. The Russian experts found the experi-

ence of their foreign colleagues very useful: the technologies used in
Alaska have proved their efficiency over time as the field has been in
operation for over 30 years.

The climate in Yamal where TNK-BP's Russkoye, Suzun and Tagul
fields are located is similar to that in Alaska. One of the main con-
straints hindering implementation of Yamal projects is lack of infra-
structure for oil export from the fields. The Company is now considering
the possibility to obtain access to Rosneft’s Vankar pipeline which runs
through the territory of Tagul. Construction of a pipeline from Suzun to
Vankor will form an important part of the federal program for Yamal
fields development and will allow production from the Company's pro-
spective assets.

Pipeline Integrity: Above and Under the Surface

Trans-Alaska Pipeline System (TAPS) was first commissioned in
1978 to collect oil from Alaska North Slope fields, including Prudhoe
Bay. The length of the pipeline exceeds 1,200 km, it crosses three
mountain ranges and about 800 rivers, streams, or drainages running
through the territory of unique environmentally sensitive areas.

For over 600 km the pipeline runs above ground being mounted on
supports. The above ground design proves its worth during operation:
in case of an incident the failure location can be easily detected and
measures taken. Moreover, placing the pipeline above the surface
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neHve Mpyno bein Ha Ansicke, pa3paGoTky KOTOporo BegeT komnanus BP.

OnbIT MHOCTPaHHBIX KONMer okasancs BecbMa MONe3aHbiM POCCUICKIM
3KCMepTaM — TeXHomnoru1, npuMeHsieMble Ha Ansicke, NpoLLUni NpoBepKy Bpeme-
HEM U Ha [ieNe 10Ka3anu CBot aptheKTUBHOCTb, BEflb MECTOPOXAEHNE HaxoamT-
cs B akennyaTtauun yxe Gonee 30 nert.

Knumatuyeckme ycnosus Ha fmane, roe pacnonoxedsl Pycckoe, CysyHckoe
1 Tarynbckoe mectopoxpaedns THK-BP, cxoxu ¢ Ansckoit. OgHUM 13 0CHOBHBIX
(hakTOpOB, CAEPKMBAIOLLX PEANN3aLMI0 MPOrpaMMbl AMarbCKuX NPOeKToB, ABMAET-
€1 OTCYTCTBYE UHPACTPYKTYPbI ANs 3KCNopTa HehTy ¢ MECTOpOXeH!A. B HacTos-
lee Bpems paccMaTpvBAETCs BO3MOXHOCTb MOMy4eHWs [ocTyna K BaHkopckomy
TpyGonposogy HK «PocHediTh», KOTOpLIA NPOXOaUT Mo TeppuUTOpiM Tarynbckoro
mecTopoxpaeHus. CtpouTenscTeo TpyGonposopa «CyayH — BaHkop» CTaHET BaXHOM
4acTbio (hefepansHoM NPorpavMbl OCBOBHUS MECTOPOXIEHMA Mana 1 no3somnuT
BOBMEYb B Pa3paGoTky NEPCMEKTUBHLIE 3anexit MecTopoxaeHi Komnanun.

B okts6pe 2009 ropa rpynna cneunanucTos THK-BP nocetuna mectopox-

LlenocTHocTb Tpy6onpoBoAa — Haf, 3eMieii 1 Nog 3emneit

TpaHcandackuHckas HethTenpoBOAHas cicTeMa Gbina BBEAEHa B SKCMyaTaLuio
8 1978 rony. OHa npenHa3HayeHa ans chopa HedhTn ¢ MecTopoxaeHuin CesepHoro
ckrnoHa Ansickn, B ToM 4ucre, mectopoxaenus Mpyno beir. MpoTsXeHHOCTb Hed-
Tenposopa npesbiwaeT 1 200 kM, OH NEPEceKaeT TPW ropHbIX rPAdbl 1 OKONO
800 BopHbIX MPerpaj W MPOXOAMT MO TEPPUTOPUN YHUKAMbHBIX AKOMOMAYECKM
YYBCTBUTENbHbIX PEMVIOHOB.

Bonee 600 kM TpyGonpoBOAa MPOMOXEHbI Ha Onopax Han 3emneit. BeiGop
B NONb3Y BO3MYLUHOMO CNoco6a CTPOMTENbCTBA ONpaBabIBAET CeBs Npu aKcnyaTa-
UMN: B Cry4ae HEWTaTHbIX CUTYaUWA MOXHO ONepaTMBHO OGHapyXWTb MECTO
MOBPEXMEHNS W NPUHSATL HeoBXopmmble Mepbl. KpoMe Toro, pacnonoxeHe Hed-
TEnpPOBOfa Haf NOBEPXHOCTHI0 3EMITW NPENSTCTBYET TastHWI0 MHOrONIETHEMEP3bIX
MOPOA W NPOCEaaHII0 TPYHTa.

BaxHo oTMeTUTb, YTO TPYGOMPOBOA MPOXOAWT MO TEPPUTOPUM CEMCMUYECKN
aKTVBHbIX PaVioHoB (CUna MOA3EMHbIX TONMYKOB MOXET [OCTUraTh AEBATW Garnos
no wkane Puxtepa), 1 cneunanuctbl BP y4nn aToT thakTop npy NPOeKTUPOBaHMN —
BO3[IyLUHbIE Y4aCTKI HE(HTENPOBOAA YCTAHOBMEHbI HA CKOMb3ALUMX ONOpaX, YT npe-
NATCTBYET NX NOBPEXAEHUIO NPV CUbHBIX GannbHbIX Kone6aHmsX. BHYTpUNpoMbICIoBble
Tpy6ONpPOBOabI 0GOPY0BaHb! CIELMANbHBIMY FacUTENSMIA KONEGaHA st CHIXKEHNS
puCcKa HapyLIeHUs LIeNoCTHOCTY TpYGONPOBOaA MW CUTIbHOM BETPE.

HecomHeHHO, OMbIT aMepVKaHCKIAX KOrner GyHeT y4YUTbIBATLCS 11 NI peannaaumm
fmanbckux npoektoB. Kpome TOro, nnaHMpyetcss WMCMonb30BaTb HapaBoTku
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Trans-Alaska Pipeline System collects oil  p»
from Alaska North Slope fields,
including Prudhoe Bay.

TpaHcansCKMHCKasi MarncTpaib
npegHasHayeHa gns cbopa HedhTn

C MECTOPOXKAeHNI CeBEPHOro CKNoHa ANACKN,
B TOM yucne, MecTopoxxaeHus Mpyao Beii.

prevents thawing of the permafrost and ground
subsidence.

It should be noted that the pipeline runs
through some seismically active regions where
earthquakes may measure 9 on the Richter Scale.
BP specialists accounted for this at the design
stage and now the above ground sections of
the pipeline are put on sliding supports to prevent
their damage in case of a strong earthquake.
The intra-field pipelines are fitted with special
oscillation dampers to protect the pipeline integ-
rity in case of a strong wind.

The BP experience will undoubtedly be taken
into account in Yamal projects. Besides, the proj-
ect team intends to use the best practice of Rosneft which started
operation and monitoring of its Vankor oil pipeline in August 2009.
The oil pipeline from Suzun to Vankor will be 78 km to 118 km long
(the length will depend on the selected route) and will include three
major river crossings. Whether these will be above ground or buried
is yet to be defined.

Infrastructure Setup beyond the Arctic Circle

During their visit to Alaska TNK-BP specialists also had an opportu-
nity to learn about field development technologies; some of them will be
tested in Yamal in the nearest future.

For instance, Prudhoe Bay wells are fitted with special thermocases to
prevent wellbore thawing and subsidence. This helped reduce the dis-
tance between wells from 20 m to 5 m (this is the minimum distance
a drilling rig can make) thus reducing the well pad size as well as develop-
ment costs as less materials are needed for pads construction. This is
relevant for Yamal projects due to shortage of soil for land development
in the region. Reduction of the expenses for soil delivery to site will
translate into additional reduction of well pad construction costs.

However the Russian GOST standard owned by Rostekhnadzor
defines the minimum allowed distance between wells as 18 m to 20 m.
TNK-BP has already held a tender and selected a contractor who will
use BP experience to propose the best well placing option and obtain
all the necessary permits.

Intra-field pipelines in Prudhoe Bay are fitted with oscillation
dampers to ensure integrity in case of a strong wind.

BHYTp1NpombICnoBble TPY6OMNPOBOALI HA MECTOPOXKAEHNN
Mpygo Beit 060pyf0BaHbl racuTeNsMm KonebaHwuii,

BO3HMKAIOLLMX MPY CUTBHOM BETPE. v

PHOTO: PETR KOMARNITSKIY / ®OTO: METP KOMAPHIALIKWI
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HK «PocHedhTb», koTopas ¢ asrycta 2009 ropa akcnnyaTipyeT 1 BENET MOHUTOPUHT
HedhTenposopa ¢ BaHkopckoro mecTopoxneHns. Hedirenposog «CyayH — Batkop»
npoTsKeHHocTblo 78-118 kM (B 3aBMCKMOCTW OT BbIBpaHHOMO MaplupyTa) Gymet
MEPeceKaTb TPI KPYMHbIE PEYHbIE MPErpabl, HO KakuM ByayT NEPEXObl HYEPE3 HUX —
Hafl NOBEPXHOCTH0 3eMM UMK MO, PYCIIOM PeKit — elle NPEACTONT PeLmTb.

06yCTPOACTBO MECTOPOXKAEHIIA B YCNOBUAX 3an0Nspbs

B xope noeapkn Ha Ansicky cneuvanucTsl THK-BP nonyuunu Bo3amoxHocTb
MO3HAKOMUTLCS 11 C TEXHOMOMMSMM 0BYCTPOACTBA MECTOPOXAEHWA — HEKOTOpbIE
13 HIX YXe B Bnnxaniuee Bpems GynyT onpo6oBaHbl Ha Amare.

Tak, N9 NpenoTBPALLEHNS PACTENNEHNS CTBOMA CKBAXMHbI 11 NPOCEAAHNS TpyH-
Ta, CKBaXWHbI MecTopoxaeHns Mpyno bel o06opynoBaHbl cneumanbHbIMIA TEpMO-
kericamu. brarogapst aTomy, paccTosiHMe MeXAy CKBaXMHaMK Yanoch CoKpaTuTh
¢ 20 M 10 5 M (MUHUManbHOe PaccTosHIE, HA KOTOPOE MOXET 0TOITM GypoBast
YCTaHOBKA) — YMEHbLUAETCH HE TOMbKO pa3mep KyCTOBOA NMOLanKm, HO 11 3aTpaThbl
Ha pasBuTIE TEPPUTOPIM, BEMb [ OTChINKW NOTPEGYETC MEHbLUE MaTepuaros.
310 06CTOATENLCTBO MOXET 0KA3aThCs 04EHb BAXXHBIM NPY Peann3aui Amanbekinx
MPOEKTOB, A€ HET [OCTATOYHOrO0 KOMMYECTBA FPYHTA [N OTCHIMKM: CHUKEHNE
PacxXodoB Ha 3aB03 rPyHTa NO3BOMMT AONOSHUTENLHO COKPATUTL 3aTpaThl
Ha CTPOMTENbCTBO KYCTOBbIX MNOLAACK.

OpHako no Tpe6osaHuam FOCT PoctexHan3opa paccTosHUE MEX[y CKBaXMHa-
MW [OMKHO 6biTb He MeHblue 18-20 m. THK-BP yxe nposena TeHgep v Boibpana
MPOEKTHYI0 OpraHW3aLio, KoTopas, 1cnonbays HapaboTkn komnanun BP, aonxHa
ByneT NPeANOXUTL ONTUMANbHbIA BapUaHT Pa3MELLEHNS CKBAXWH U NOMy41Tb BCE
HEobXoaMMble paspeLLeHns.

Bbicokuin ra3oBbiit thakTop, xapakTepHblii ons mectopoxaerus [Mpyoo Ben,
3acTaBnseT cneuvannctos BP uckaTh cnocobbl yTunmaaumn ao6biBaemoro rasa.
Vixe Gonee 20 net Ha Ansicke 3KChnyaTMpyIOTCS ra30Typ6IHHbIE 3NEKTPOreHepaTo-
pbl, 1 cneumanueTsl THK-BP cvornn y6eautbes B 3chthekTBHOCTY 3NeKTPOCTaHLMIA
COGCTBEHHBIX HY>[, CTPOUTENLCTBO KOTOPLIX HA MECTOPOXAEHNSX KomnaHm Tonb-
k0 HaumHaetcs. Kpome Toro, fo6biBaeMblit Ha Ansicke ra3 3akadqMBaeTcs 06paTHO
B nnacT. W xoTs reonorig ra3osbix 3anexen Mpyno ben otnuyaeTes ot Amanbokux
mectopoxaeruii THK-BP, cneumanuctel KomnaHun peTanbHo No3HakoMumuch
1 ¢ aToit TexHororieir. OHa MOXET HailTi npuMeHeHe Ha CyayHCKOM MecTopoX-
[EHMN B MEPBbIE rOAbl €ro 3KchnyaTauan — A0 CO3[aHWs B PErOHE ra3oBoi
nHhpacTpykTypbl. B 2010 ropy nnaHnpyeTcs NpoBECTI COOTBETCTBYHLME HAY4HO-
1CCRe0BaTeNbCKME paboTbl W UCMLITAHWE NNAcTa Ha paspbis.

Pa3roBop 0 TAXEroii HethTn
nJ'IaHI/IpDBaHI/IB paSpﬂﬁOTKI/I PyCCKOI’O MECTOPOXOEHNA BKIO4AET PeELLeHne Bonpo-
Ca TPaHCNopPTUPOBKK TSKENon Heq)TI/I C KYCTOBbIX NnoLanoK Ao yctaHoBOK NOAroToB-

kit Hedhtir (YTTH). MpoekTHble komaasl THK-BP paccMatpuBatoT HECKOMbKO BapiaH-
TOB YMEHbLUEHMS BA3KOCTV MPOAYKLMIA, B HaCTHOCTYA, pa3GaBneHie HedhT BOROM.
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06MeH onbITOM @ Experience Exchange

After the visit to Alaska TNK-BP specialists >
are sure that BP experience will prove useful
for Yamal fields development.

Cneuyumannctel THK-BP, no6biBaBLUve Ha Ansicke,
yBepeHbl, YTO OMbIT KOMMNaHun BP npurogurca
npv pa3paboTke AMa/IbCKUX MECTOPOXKAEHWA.

One of the characteristic features of Prudhoe Bay is its
high gas-oil ratio which makes BP specialists look for gas
utilization options. Gas turbine power plants have been oper-
ated in Alaska for over 20 years and TNK-BP specialists
could see the efficiency of captive power plants as
the Company is only beginning to build similar facilities on its
sites. Besides, some of the gas produced in Alaska is re-in-
jected into the reservoir. Although the geological structure
of Prudhoe Bay gas reservoirs differs from that of Yamal
fields the Company specialists explored this technology in
detail too. It can prove useful in Suzun in the first years of
its operation before the regional gas infrastructure is devel-
oped. It is planned to study this opportunity in 2010 through
scientific research and formation integrity testing.

Heavy Qil Challenges

Planning of Russkoye development includes solving the issue of
the heavy oil transportation from well pads to oil treatment facilities
(OTF). TNK-BP project teams are looking at several options for crude
viscosity reduction including oil dilution with water.

Some time ago BP specialists also had to resolve this problem. Today
they heat oil at some of their well pads but this solution is not applicable
anywhere; its applicability depends on the temperature conditions,
the distance from the well pad to the OTF, etc. It is intended to use BP
experience and install oil heaters on some sites of Russkoye field as well.
However TNK-BP will probably have to stop using this equipment as soon
as the watercut reaches a certain level. Thus, Yamal fields infrastructure
development project calls for a flexible model with a potential to change
the facility structure to adapt to various operational conditions.

The sand production issue also requires a comprehensive approach.
BP specialists have certain experience in using pumps in different
operational modes as well as shut-off devices; yet the best production
method is be selected on individual basis with account of the specific
operational conditions. In 2010 it is planned to test various types of
pump equipment in Yamal. Most probably the fields will be developed
with a combination of pumps, just like in Alaska.

Another approach used in Prudhoe Bay which can be adopted by
Yamal projects is partial oil processing in the field. It is planned
to perform the market research in 2010 and to start engineering of an
oil processing plant with the capacity of 25,000 t per year in Russkoye
field. The plant is expected to produce Euro-3 diesel for own needs
(90 percent) and tar for soil foundations construction (10 percent).

TNK-BP specialists noted yet another important element of
the Alaskan field infrastructure, i.e. a well developed system of access
roads. In Yamal the Company will also have to make sure all the facilities
are accessible. Road construction and maintenance costs pay back in
terms of safety and mobility: one can access any facility in any season
to ensure timely repair. The use of continuous monitoring systems in
the field makes it possible to reduce the number of operating personnel
on site. For instance, in Prudhoe Bay one operations specialist can
control over 40 wells at the same time thanks to the automation sys-
tems used in the field. Similar systems are to be designed into TNK-BP
fields' infrastructure: among other things such systems allow efficient
use of human resources which are limited in the remote locations.

Prudhoe Bay has been in operation for over 30 years which is quite
enough to prove the efficiency of the applied technologies. TNK-BP special-
ists are sure that Yamal fields will be as successful and that the experience
of BP colleagues will prove useful for their development.
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Cneumanuctam komnanum BP B cBOE BPeMsi Takxe MPUWIOCh Pewwatb 3Ty
3apady. CeropHs Ha HEKOTOpbIX KycTax WUCMOMb3yeTcs MOAOrpeB HedhTh, 0AHaKo
3T0 PELUEHNE He SBNISIETCS YHMBEPCANbHbIM — BCE 3aBMCUT OT TEMMNEPaTypHOro
pexuma, paccTosHns ot kycta go YIH v paga gpyrux hakTopos. Vicnonb3ays onbiT
komnaHum BP, Ha HekoTopbix 06bekTax Pycckoro MeCTOpOXAEHUS CNeuuanincTbl
TaKKE NNaHUPYIOT YCTAHOBMTL NMeYy Noaorpesa HeddTW, HO KOraa 06BOHEHHOCTb
MpoayKUMI AOCTUTHET ONPEAENEHHOM0 YPOBHS, BO3MOXHO, OT HIX MPUAETCS 0TKa-
3aTbCs. TakiM 06pa3oM, Npu NPOEKTMPOBAHIN CXEMbI Pa3paboTkM U 0BYCTPONCTBA
AIManbCKx MECTOPOXAEHA HE0BX0AMMO CO3[1aTh rBKY MOAEMb, NO3BOMSIOLLYI0
N3MEHWTb CTPYKTYPY 06bLEKTA B COOTBETCTBUM C Pa3NMYHbIMIA YCIOBUSMIA 3KC-
nryarauum.

KomMnnekcHbI Moaxop MpUEeTcs MCMonb3oBaTb M [N PELIEHMs npo6nemb
BbIHOCa necka. Y cneuvannctos BP ecTb onpefeneHHble HapaboTku No Ucnonb3o-
BaHWI0 Pa3NMYHbIX PEXWUMOB 3KCMyaTauui HacocHOro 060pyAoBaHMS 11 NPUMEHE-
HWIO OTCEKATEenen, HO OMTUMasbHbIA MEeToR [06bl4M HeobXxooumo nopbupatb
WHOMBWAYaNbHO AN KOHKPETHbIX yenosuid akcnnyataumn. B 2010 rogy nnanmpy-
£TCS NPOBECTI MCMbITAHWS Pa3nNYHOr0 HACOCHOTO 060PYAOBaHMS Ha Mane, cko-
PEe BCEro, npu pa3paGoTKe MECTOPOXAEHMIA GYEeT MPUMEHSTLCS KOMMEKC
HacocoB — Kak 1 Ha Ansicke.

YacTuyHas nepepaboTka HEqTIA Ha NPOMBICIE — ELLE OAMH NOAX0f, UCMoNb3ye-
Mbli Ha mecTopoxaeHun [Mpyno Ber, KoTopblii MOXET NosBATLCS Ha HAmare.
Ha 2010 rog 3annaH1poBaHo NPOBECTW MCCNEA0BaHIS PbiHKA 11 HA4aTb MPOEKTH-
POBaHME YCTAaHOBKI NepepatoTKu HeddTU MOLLHOCTbIO 29 Thic. T B rof Ha Pycckom
mecTopoxpeHun. OxupaeTcs, 4To aTa ycTaHoBKa GyAeT NpOU3BOANTb AN3ENbHOE
TonnvBo kracca EBpo-3 gns coGeTeeHHbIX Hyxa (90%) v ryopoH ons oTchinku
rpyHTOBbLIX 0cHoBaHWK (10%).

Cneumanuctsl THK-BP oTmMeTunn elle opuH BaxHbIn MOMEHT B 06yCTpOMCTBE
AnsickHckoro MecTOpOX[EHWs: pa3BuTas CUCTEMAa MOObE3MHbIX [0POr.
HocTynHocTb BCex 06beKTOB 06YCTPOCTBA HEOBXOAMMO 0BECNEYNTb 1 Ha AMane.
3aTpaTbl Ha CTPOMTENLCTBO 11 0BCAYXIMBAHWE OMPaBObIBAOT CEBS, B NEPBYIO 04e-
pedb, C TOYKW 3peHns 6e3onacHocT W MOBWUNILHOCTY — B No6oe Bpems roga
MOXHO [06paThCs 10 06bEKTa 1 BOBPEMS YCTPaHUTL Henonaaky. Mcnonb3oBanue
CMCTEM NOCTOSHHOTO MOHUTOPIWHTA HA NPOMbICIE MO3BOMSET YMEHbLIMTL KOMMYE-
CTBO 0GCNYXMBAIOLLEro NepcoHana Ha o6bekTe. Tak, 6rarofapsi cucTemam aBTo-
MaTUKK, [eACTBYIOLLMM Ha MecTopoxaerin Mpyao Bei, opuH cneuvanict MoxeT
0fHoBpeMeHHo obcnyxmeaTh Gonee 40 ckBaxuH. MoaoGHbIE CUCTEMBI HY)XHO
npoekTupoBaTh 1 Ha MecTopoxnaeHusx THK-BP, sedb, nomumo npoyero, oHu
no3BonsioT 3EKTIBHO MCMONb30BaTL YEMOBEYECKIE PECYPChI, OrpaHNYEHHbIE
Ha yaneHHbIX TepPUTOPUSIX.

Mectopoxgenue lMpyno Bew HaxoguTest B akcnnyatauum yke Gonee 30 neT,
1 33 3T0 BPEMSI NPUMEHSIEMbIE TEXHOMOMM YCMEn AoKa3aTb CBOK 3(MEKTUB-
HocTb. CneuvanmucTsl THK-BP yBepeHbl, 4To MecTopoxaeHis Mana XOeT Takoe
XE YCreLHoe ByfyLiee, a onbIT aMEpPUKAHCKIX KOMMEr OKaXETCS NOfe3HbIM npu
VX pa3paBoTke.
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KoHtepeHuwm @ Conferences

January 18-19, Dubai
www.gisinoilandgas.com

January 24-26, Manama, Bahrain
Www.spe.org

January 26-27, Houston
www.iadc.org

January 27-29, Vienna
www.Ingunlimited.com

February 2-3, Prague
www.platts.com

February 2-4, Moscow
www.theenergyexchange.co.uk

February 2-4, New Orleans
Www.spe.org

February 2-5, Moscow
www.tbforum.ru

February 9-11, Vienna
www.wraconferences.com

February 9-12, Samara
Www.energysamara.ru

February 10-12,
Lafayette, Louisiana
WWWw.spe.or

February 10-12,
Naberezhnye Chelny
www.expokama.ru

February 15-18, London
www.ipweek.co.uk

February 17-19, Orenburg
www.uralexpo.ru

February 21-23, Miami
Www.powerconstructionsummit.com

February 22-23, Madrid
www.europetro.com

February 23-24, Baku
www.oilgas-events.com

February 24-25, Kuala Lumpur
www.iadc.org

February 24-25, Madrid
Www.europetro.com

February 24-26, Krasnoyarsk
www.krasfair.ru

February 24-26, Krasnoyarsk
WWW.pta-expo.ru

February 24-26, Ufa
www.bvkexpo.ru

GISin Oil and Gas 2010

SPE Deep Gas
Conference and Exhibition

IADC Health, Safety,
Environment and Training
Conference and Exhibition

European Gas Conference

4th Annual Central and Eastern European
Power Conference

5th Annual Russia Offshore 2010

IADC/SPE Drilling Conference
and Exhibition

International Forum
Security and Safety Technologies

7th Annual Global
Petrochemicals Conference 2010

16th International Trade Show
Power Engineering 2010

SPE International
Symposium and Exhibition
on Formation Damage Control

7th International Exhibition
Oil. Gas. Chemistry. Ecology

IP Week 2010

7th Specialized Exhibition
Oil and Gas 2010

Power Construction and Engineering
Summit 2010

12th International Petrochemicals
Strategy and Technology Conference
IPTC 2010

1st Baku Regional Petroleum Technology
Conference
OilTech Baku 2010

SPE/IADC Managed Pressure Drilling

and Underbalanced Operations
Conference and Exhibition

11th International Downstream Strategy
and Technology Conference
IDTC 2010

Siberian Industrial Forum

2nd International Specialized Exhibition
PTA-Siberia 2010

Innovation Industrial Forum

18-19 aHBaps, Ayban
www.gisinoilandgas.com

24-26 siHBapsi, MaHama, BaxpeiiH
WWW.Spe.org

26-27 aHBaps, XbOCTOH
www.iadc.org

27-29 siHBaps, BeHa
www.Ingunlimited.com

2-3 theBpans, Mpara
www.platts.com

2-4 heBpans, Mocksa
www.theenergyexchange.co.uk

2-4 (peBpans, HosbIi OpneaH
Www.spe.org

2-5 theBpansi, Mocksa
www.tbforum.ru

9-11 cheBpanif, BeHa
www.wraconferences.com

9-12 cheBpans, Camapa
Www.energysamara.ru

10-12 cheBpans,
NadpeiteTT, JlynsnaHa
WWWw.Spe.org

10-12 cpeBpans,
Habepe>kHble UenHbl
www.expokama.ru

15-18 cpeBpansi, JIoHAOH
www.ipweek.co.uk

17-19 cbeBpansi, OpeHOYpr
www.uralexpo.ru

21-23 ¢heBpans, Maiamm
Www.powerconstructionsummit.com

22-23 heBpania, Magpug,
www.europetro.com

23-24 heBpans, baky
www.oilgas-events.com

24-25 despans, Kyana-J/iymnyp
www.iadc.org

24-25 theBpans, Magpug,
Www.europetro.com

24-26 theBpans, KpacHosipck
www.krasfair.ru

24-26 theBpanisi, KpacHoapck
WWW.pta-expo.ru

24-26 deBpans, Ya
www.bvkexpo.ru

KoHdhepeHuns
«eoNHOpPMaLMOHHbIE CUCTEMbI
Ans HedhTeraszoBoi oTpacnv 2010»

KoHhepeHuns 1 BbicTaBKa SPE
«Pa3paboTka rny6boKo 3aneraroLmx
rasoBbIX 3a/1eXKeli»

KoHdepeHuwns IADC
no OT, INB, OOC un 0by4yeHnIO

EBponelickas ra3oBasi KOH(hepeHLmsi

4-a E>kerofHas KOH(epeHUusA cTpaH
LleHTpanbHo 1 BocTouHol EBponbi
Mo aHepreTnke

5-a E>kerogHast KOH(bepeHUUs
«Poccuiicknii wenbd 2010»

KoHepeHums n BbicTaBka IADC/SPE
no 6ypeHuto

Me>XxayHapoaHblIii hopym
«TexHonornm 6e3onacHoOCTN»

7-51 ExkerogHasi BceMupHas
KOH(hepeHUusA no Hedptexmmnm 2010

16-a Me>kayHapoaHas
creuvanM3npoBaHHas BbiCTaBKa
«QHepreTnka»

Me>xayHapoaHbIi CUMMO3nyM
v BbiCTaBka SPE
Mo npefoTBpaLLeHno
noBpeXkaeHus nnacra

7-5 Me>kayHapoaHasi BbicTaBKa
«HeTb. Ma3. Xumus. Skonorus»

MexxayHapoaHas HethTsHasi Heaens
IP Week 2010

7-a Cneynanv3vpoBaHHas BbiCTaBKa
«HedhTb 1 ra3 2010»

CaMMUT MO CTPOUTENLCTBY
1 MPOEKTMPOBaHNIO
06beKTOB 3HepreTnkun 2010

12-a Me>xayHapogHas KOH(epeHLuns
o TEXHOMIOTMAM U CTpaTermm
B HedpTeEXMMUN
IPTC 2010

1-A PernoHanbHas HedpTerasoBas
TeXHUYecKasi KoHepeHuus B Baky
OilTech Baku 2010

KoHdhepeHuus n Beictaska SPE/IADC no
6ypeHnIo Nog, ynpasnsembiM AaBeHUeM
1 6ypeHuto Ha fenpeccum

11-a Me>kayHapoaHas KoHepeHL s
Nno TEXHO/IOFUAM W CTpaTernm
B He(hTenepepaboTke
IDTC 2010

Cun6UPCKMA NPOMBbILLIEHHDBIT opym

2-5 Me>kayHapoaHas
cneuman3npoBaHHas BbiCTaBKa
«MTA-Cnbmpb 2010»

MHHOBaLMOHHO-NPOMbILLIEHHbI
thopym
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