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CEKTOpe pa3Beaku 1 A0ObI4N OCHOBHOM
B ob6bem HNOKP npuwenca Ha paspaboTtky
pauUmoHanbHbIX KOMIMIEKCOB re010ro-reonanyecKmx
1NCCNefoBaHni, COBEPLLEHCTBOBAHWE METOOB OLEHKM
3anacoB (MPoJo/mMKaIMchb PaboTbl MO CO30aHNI0
METOAMKM NoAcHeTa 3anacoB yrieBoA40POA0B B
pe3epByapax CO CMOXXHOW CTPYKTYpOW), a Takxke
Ha pasdpaboTKy 1 COBEPLLEHCTBOBaHME METOA0B
MOBbILLEHNS HETEOTAA4M NNACTOB M ONTUMU3aLMIO
TEXHOSIOTMHECKUX PELLIEHUI NMPK paspaboTke
HepasbypeHHbIX y4acTKOB U 3anexxen. [puctansHoe
BHUMaHWe yOensanocb TEXHOMOMMAM MO 06eCrnevenHmto
3KOOrMYECKOM 6e30MacHOCTU NpK paspaboTke
MECTOPOXXOEHNN, OCOBEHHO MOPCKMIX.

OfHUM 13 BaXKHENLLIMX PE3YNbTaTOB AeATENBbHOCTY
KomnaHuu B cdhepe pasBuUTUA TEXHOOMMIN ABNAETCH
aKTUBHOE MPUMEHEHNE METO0B NHTEHCUMDNKALIN
000bl4M HeDTU 1 MOBbLILLEHNS HEPTEOTAA4qM NNacToB
(FTH). 3T MeToAbl MO3BONSIOT CYLIECTBEHHO
YBENNYUTb N3BNEKAEMbIE 3anachl 1 J0ObIHY HedTH,
BOBJIEYb B MPOMBILLSIEHHYO pa3paboTKy 3anach!
BbICOKOBS3KON HE(TU, 3anachbl B HUSKOMPOHULLAEMBIX
KOJIEKTOPAax 1 TPYAHOU3BIEKaeMble 3anachbl Ha
no3aHen cTagmm paspaboTku MECTOPOXAEHUN. B
TeYeHVe NOCNeOHMX NIET Ha MECTOPOXAeHUSAX [pynnbl
JTYKOWI» ponst 4o6bi4mn HedbTh 3a cHeT NPUMEHeHNS
Pa3IN4YHbIX TEXHONOMMN BO3OENCTBUA Ha HEPTAHbIE
nnacTbl cocTaBnseT 6onee 20% oT obLlero

obbema 0o6bI4u.
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ost of the upstream R&D has focused on developing
I\/I efficient logging systems, improving methods of
estimating reserves (studies have continued on creating
methods for calculating hydrocarbon reserves in
reservoirs with complex structures), and also on
developing and improving methods of enhancing oil
recovery and optimizing the development of undrilled
areas and reservoirs. Steady attention has focused on
environmental protection technologies, especially for
offshore fields.

One of the most important results of LUKoil’s technology
development effort is the active use of methods for
stimulating oil production and enhancing oil recovery (EOR).
These methods substantially increase recoverable reserves
and ail production, and allow commercial development of
reserves of highly viscous oil, reserves in low-permeability
reservoirs, and hard-to-recover reserves at the late stages
of field development. In recent years, the proportion

of oil recovered through the use of various stimulation
technologies at LUKail fields has been more than 20% of
total production.

In 2007, the LUKoil Group performed 5,292 EOR
operations, which corresponds to the 2006 level. LUKail
companies employ physical, chemical, hydrodynamic, and
thermal methods to stimulate pay zones. In the reporting
year, EOR techniques accounted for additional 23.7

million tonnes, or more than 26% of LUKoil’s total Russian
production. The bulk of the enhanced recovery (14.4 million
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B 2007 roay Npynna BbinonHuna 5 292 onepauyi MNHI,
YTO COOTBETCTBYET ypoBHO 2006 roga. OpraHn3aumn
Moynnbl «STYKOWIT» npuMeHsioT dhuaudeckie,
XVMWYECKNE, MAPOANHAMUHECKME W TEMOBbIE METOAPI
BO3AENCTBMA Ha MPOOYKTVBHbIE NacTbl. B oT4eTHOM rogy
OornoNHUTENbHas A00bIMa 3a CHET MPUMEHEHNST METOOB
IMHI cocTaBmna 23,7 MAH T, nnu 6onee 26% oT obLLeln
006blHm HedbTv I'pynnon B Poccun.

OcHOBHOM 06beM AOMOAHUTENBHOM A00bI4M (14,4 MIH

T, unn 61,3%) nony4eH 3a cHET HPUSNHECKMX METOAOB, B
NepBYO O4Yepenb 3a cHeT rapopaspbiea nnacta (PI).

B ot4yeTtHOM rogy Ha 12 mectopoxxaeHusix [Npenypanss
MPOAOHKUNCE OMbITHO-MPOMBILLIEHHbBIE PABOTLI MO
TexHonorum kucnotHoro NP, B peaynbTtate NpoBeagHus
31 onepauum Nony4eH CPpeaHnin MPUPOCT aebuta HedpTn
9,4 T/cyT, a AONONHUTENBbHaA A0bbi4a cocTaBmna 59 Tbic.
T. Ha ocHOBE NMoy4eHHOro onbiTa MIaHNPYETCS LUMPOKOE
pPacnpOCTPaHEHWE NEPCMNEKTUBHON TEXHOMOMN B OPYIX
pervoHax HeTenobblHm Mpynnbl «JTYKOWNST».

3a cyeT gpyrux metofos NHIM (rmapoorHaMUHECKNX,
TEMNNOBbIX, XUMUHECKMX, MHTEHCUDKaLM 000bIHM
HedTW) 6bINo A0OLITO 9,2 MNH T. AHaNM3 Pe3yNbTaToB
NpUMEHEHNS pasnnyYHbix MeToAoB [MHI BbisiBM BbICOKYHO
3P HEKTUBHOCTb XUMNHYECKMX METOAOB B 0ONacTu
NpenoTBpAaLLEHNS POCTa OOBOAHEHHOCTN CKBaDKMH. Tak,
LLMPOKOE PacnpOCTRaHEHNE XUMUHECKX TEXHOIOMI

Ha MecTopoXaeHusax B 3anagHon Cubrpn No3BoOAMIO B
LIE/IOM CHU3UTb TEMM pOocTa 0OBOAHEHHOCTV AOOBLIBAEMOW
npoaykuum ¢ 2,4% B 2006 rogy oo 1,2% B 2007 roay.

B uenom B 2007 rogy BHEOPEHME XUMUHECKNX TEXHOMOMIN
BO3POC/0 MO cpaBHeHuto ¢ 2006 rogom bonee 4Yem B

OBa pasa (c 494 no 1 004 onepauuin), a 4ONONHUTENBHASA
nobblba gocturna 1,3 MiH T.

B 2007 roay Npynna npoBoavna ucnbitaHue HOBOW
TEXHOMOMMM MO BOAOra3oBoMy BO3aencTauio (BIMB)

Ha HedhTErasoByto 3anexXb C LIENbHO MOBbILLEHNS
HedbTeoTAauM NNAcTOB C MPUMEHEHMEM BYCTEPHON
ycTaHoBKu. C Havana peansaummn TeXHONOrn B HoS6pe
2005 roga Ha BocTto4Ho-TepeBasibHOM MECTOPOXKAEHUN
B 3anagHov Crbupwn oononHuTeNbHasi obbiHa HedhTn
3a cyeT npumeHeHua BI'B coctaeuna 8,3 ThIC. T, B TOM
dmnene B 2007 rogy 3,1 Tbic. T. HaunHasa ¢ 2008 roga
NNaHpPyeTCs PacnpOCTPaHEHME TEXHOMNOIN Ha Apyrie
06BEKTbI HethTeoBbIHY Mpynnbl «JTYKOWT».
BbicokoathdekTrBHbIM MeTogoM [MHIT SBRsieTcs Takke
OypeHne 6OKOBbIX (BTOPbLIX) CTBOSIOB HA CYLLIECTBYHOLLINX
CkBaXKMHax. B 2007 rogy npousoLLno yBeNn4eHe
0O6BEMOB PabOT MO BYPEHNIO BTOPbLIX CTBOSIOB CKBADKMH.
B akcnnyataumio BeegeHo 188 60KOBbIX CTBOJSIOB (B
2006 rogy — 146) co cpegHuM nMpupocTom aeduta 19,2
T/cyT. JononHuTensHasa gobblda coctaBuna 579 Thic. T,
41O Ha 17,2% BonbLue, Yem B 2006 rogy. HanbonbLumin
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tonnes, or 61.3%) was produced by physical techniques,
primarily hydrochloric acid fracturing (hydrofrac).

In the reporting year, pilot production using acid frac
technology continued at 12 cis-Ural fields. Thirty-one
operations yielded an average oil flow increase of 9.4
tonnes per day (tpd), for a total enhanced recovery of
59,000 tonnes. Based on this experience, this promising
technology will be employed widely in LUKoil’s other ail
production areas.

Other EOR techniques (hydrodynamic, thermal and
chemical methods, and stimulation of oil recovery) have
yielded 9.2 million tonnes. The results of various EOR
techniques have shown the high effectiveness of chemical
methods in limiting water encroachment in wells. For
example, the widespread use of chemical technologies at
West Siberian fields has reduced the overall growth in water
cut from 2.4% in 2006 to 1.2% in 2007.

The use of chemical technologies more than doubled in
2007 over 2006 (from 494 to 1,004 operations), and the
enhanced recovery totaled 1.3 million tonnes.

In 2007, LUKOoil tested a new water-alternating-gas (WAG)
injection technology on an oil/gas reservoir in order to
stimulate oil recovery using a booster unit. Since the
technology was introduced in 2005 at East Pereval Field

in West Siberia, the enhanced oil recovery due to WAG
injection has been 8,300 tonnes, including 3,100 tonnes in
2007. The LUKoil Group plans to extend the technology to
other oil production sites in 2008.

Another highly effective EOR technique is the sidetrack
drilling from existing wells. The sidetrack drilling
expanded in 2007, with a total of 188 sidetracks placed
in service (vs. 146 in 2006) with an average enhanced
flow of 19,200 tpd. Enhanced recovery totaled 579,000
tonnes, up 17.2% from 2006. The greatest increase was
at a group of West Siberian fields, where the average
flow increase from 47 sidetracked holes totaled 33,400
tpd, which is practically equivalent to the flow from

new wells.

Pilot radial drilling continued in 2007. At relatively low

cost, the drilling of radial channels from existing wells
permits both stimulated recovery and development of
hard-to-recover reserves. The LUKoil Group carried out 39
operations with an average oil flow increase of 8,000 tpd.
The enhanced oil recovery produced by this method totaled
21,500 tonnes. LUKaoil will use this positive experience of
radial drilling in other oil-producing regions.

In addition, the LUKoil Group uses horizontal driling to
increase the efficiency of oil production, raising well productivity
50-100%. In 2007, LUKoail placed 109 new horizontal wells in
service, with an average flow of 65,500 tpd.
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MPUPOCT NOJTyHeH Ha psae
MECTOPOXAEHWN B 3anagHom
Cnbvipwn, roe cpeaHun
npPWPOCT aeduta no 47
CKB2XKVMHaM C MPOBYPEHHBIMM
OOKOBbIMW CTBOJIAMW
coctaBun 33,4 T/cyT, 4TO
MPaKTN4ECKN COOTBETCTBYET
0EeOUTY HOBbIX CKBaXKMH.

B 2007 rony B MNpenypanse
MPOAOMKEHDI OMbITHO-
MPOMbILLINEHHBIE PabOThI

Mo pagmanbHOMy BYPEHMHO.
[Mpu OTHOCUTENBHO

HN3KKX 3aTpaTax OypeHve
paanasbHbIX KaHa1o0B

13 CYLLIECTBYHOLLMX

CKBa>KMH MO3BOSAET Kak
VMHTEHCUMUUMPOBATL O00bIMY,
Tak 1 BOBMEKATb B pa3paboTky
TPYOHOU3BNEKAEMbIE
3anacel. lNponsseneHo 39
onepaLmn Co CpeaHnm
MPUPOCTOM aebuta HedpTn

8 1/cyT. JononHuTensHas
nobbl4a HebT B peaynbTarte
MPVMEHEHMS MeTOAA
coctasuna 21,5 TeiC. T.
[oNOXUTENBHbBIA OMbIT
MPUMEHEHMS TEXHONOTN
pagnanbHOro BypeHns

OyOeT NepeHeceH B apyrve
HedTeoObIBaOLLIME PEMMOHDI
Mpynnbl.

Kpome Toro, ons ysennyeHns
3P DEKTUBHOCTI 40ObIHN
Hed TV NpUMeHAeTCH BypeHne
FOPU30HTAITBHBIX CKBaXKVH,
obecne4BatoLLMX POCT
MPOOYKTVUBHOCTU CKBaXKMH B
1,5-2 pa3a. B 2007 rogy B
SKCMyaTaumo 6b110 BBEOEHO
109 HOBbIX FOPU3OHTaTBHbIX
CKB2XKWH, CpeaHuii 0ebut
KOTOPbIX COCTaBmn 65,5 T/cyT.

B 2007 rogy akT1BHO
MPUMEHSNICL HOBbIE
TEXHONOrMM BypPEeHUs

1 CTPOUTENBCTBA
FOPU30HTASTBHBIX CKBaXKMH.
Tak, Mpy CTPOUTENBCTBE ABYX
FOPU30HTAITbHBIX CKB2XXKMH
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The LUKoil Group

made active use of new
technologies for when
drilling and constructing
horizontal wells in 2007.
For example, data obtained
from the drilling of two
horizontal pilot wells were
used to build a model

of a pay zone in West
Siberia. During drilling of
the horizontal leg, a logging
system was used to refine
the model in real time and
select the trajectory to
achieve the best porosity
and oil saturation.

At the Usa Field in the
Komi Republic, the

LUKoil Group performed
a smart completion of

a horizontal well in a
Permian-Carboniferous
reservoir where heavy oil
is being produced. The
horizontal leg was broken
into four sections, each of
which has pressure and
temperature sensors and a
device for opening/closing
the perforation interval,
controllable in real time
from the surface. This
permits each section of
the well to be operated
separately and formation
parameters to be tracked in
real time.

At Yarega high-viscosity
oil field (Komi Republic),
pilot operations to adapt
thermogravitational
drainage technology
using horizontal wells for
secondary steam-heat
(“huff-n-puff’) development
of this field have been
underway since late
2005. In the two years
the technology has been
in use, it has shown
steady growth of basic
development parameters.
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B 3anaaHoit Cnbupm No AaHHbIM, MOyHeHHbIM Mpn
OypPEHNM MNNOTHBIX CTBOJIOB, Bblna MOCTPOeHa MOAESb
NPOAYKTVBHOMO nnacTa. [pu 6ypeHnn ropus3oHTanbHOro
y4yacTKa 1Cronb30Ba/laCb CUCTEMA KapOTarKa,
MO3BOMVBLLIAS B PeaSIbHOM BPEMEHW YTOYHATL MOAESb, a
TaKKe BblOMpaTh TPAEKTOPMIO B COOTBETCTBUN C JTyHLLMMM
riokasatensiMm MopuUcTOCT U HePTEHACBILLIEHHOCTW.

Ha YcurHckoM mecTopoxxaeHun B Pecrnybirke Komm
ObIIO OCYLLECTBNEHO UHTENNEKTYANIBHOE 3aKaH1MBaHMe
FOPU3OHTASIBHOM CKBEXKMHbI Ha MEPMOKapPOOHOBOW
3anexu, roe BegeTcs 4odblHa Tshkenon HeddTu.

[ OPU3OHTaSTBHbBIN YHACTOK PasbuT Ha 4 CekLM, Kaxxaas
13 KOTOPbIX UMEET OaTHNKM AaBEHVS, TeMNepaTypb!

1 YCTPOWCTBO OTKPbITUS/3aKPbITUS MHTEpPBaNa
nepdopaumu, ynpasiseMoe B PEXUME PEASTbHOMO
BPEMEHW C MOBEPXHOCTU. ITO MO3BOMSAET pPasaesibHO
SKCMNyaTMPOBaTh KaDKAYK CEKLIMIO CKBEXKUHBI 1
ornepaTVBHO OTCAEXMBaTb MapaMeTpbl MNiacTa.

Ha Aperckom MecTopoXKaeHM BbICOKOBA3KON HEdTN
(Pecnybnnka Komu) ¢ koHua 2005 roga npoBoasTcs
OMbITHO-MPOMBILLIEHHbIE PaBOThI MO aganTaumn
TEXHOSIOMM TEPMOMPaBUTALIMOHHOIO APEHNPOBaHNSA
njacta ¢ NOMOLLbIO FOPU30OHTASTBHBIX CKBEXKMH 15
BTOPWHYHOM MapOTEMIOBOV padpaboTKn 4aHHOMO
MEeCTOPOXAEHVS. 3a 2 rofa NPUMEHEHUSI TEXHOOMN
HaBMKOOAETCSA MOCTOAHHBIN POCT OCHOBHbIX MOKa3aTENEN
pa3paboTku. Tak, 0obbiHa HeRTW MO OMbITHOMY

y4yacTKy Bblpocna ¢ 200 T/mecsl, (sHBapb 2006 roga)
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Qil production in the pilot production area has risen
from 200 tonnes per month in January 2006 to 1000
tonnes per month by early 2008. In 2007, the LUKoll
Group developed a program to adapt this technology
at a new pilot production area in Yarega Field.
Implementation is scheduled for 2008. In 2007, based
on analysis of the pilot operations at Yarega Field,

the LUKoil Group developed a Method of Developing
High-Viscosity Qil Fields, which proposed options for
developing fields like Yarega. The technical solution

is currently under expert review at the Russian Patent
Agency [Rospatent].

0o 1 000 1/mecsu k Hadany 2008 roga. B 2007 rogy
paspaboTaHa nporpaMmMa rno agantauymn TEXHONOrN Ha
HOBbIX OrbITHbIX y4aCTKax ﬂpeFCKOFO MECTOPOXOEeHWA.
Havano peanmaaumm npoekTa HamedeHo Ha 2008 rog. B
2007 rofy Ha OCHOBe aHanmM3a paspaboTK Aperckoro
MeCTopOXaeHMs 6b1n cosgaH Crocob pa3paboTku
MECTOPOXAEHWNIN BbICOKOBA3KMX HEADTEN, B KOTOPOM
NpeanoXKeHbl BapnaHTbl pa3paboTKM MECTOPOXOEHWIA,
aHasorn4HbIX Aperckomy. B HacTosiLee Bpems
TEXHNHYECKOE PELIEHNE HaXOOUTCA Ha 3KCNepT3e

B PocnateHTe.
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HoBble BO3MOXXHOCTHU M pelIeHs 1
XVIMWY€CKOM OTPaCIn.

Dow Oil & Gas — HOBOe Mex[yHapoaHoe nofpasaeneHune komnanum Dow. Mbl nomoxem Bam B pelieHnn CToAwwmMX nepes
Bawwvm npeanpviaTviem npobnem v NpeacTaByvM yHMKabHble BO3MOXHOCTM, O KOTOPbIX Bbl [jaxe He foraabiBanvcb. Mbl
yfenaem OCHOBHOE BHVMaHME pellenunto 3aAad, C KOTOPbIMI CTaKMBAOTCA HalUW 3aKa3uvku, 1 pa3pabaTbiBaemM peLleHus,
1CNOMb3yA OOWMPHYHO 6a3y XUMUUECKIUX TEXHONOTIA, 3HaHWI B 06NaCTV MaTepUanoBeAeHVs, a TakKe CBOV MPOLYKTbI, YCNyri
N NOTUCTUYECKYIO CETb. Bbl MOXETE NMONOXKMTLCA Ha HAC — Mbl MOMOXeM Bam NOBBICHTL 3GGEKTUBHOCTL PaboTbl, yCKOPHTD ee,
yBENMUNTL 06beMbl NPOM3BOACTBA W YNYULLNTb SKONOTMUECKme Nokasatenu Balumx TeXHONOrMUeCKnx NPoLLECCOB U KauecTBO
BbIMYCKaeMOWN MPoayKLMN.

Noppa3znenenve Dow Oil & Gas, noMoXeT Bam B COBEPLIEHCTBOBaHWM BCEX acrneKToB Balleln AeAaTensHOCTV B 061acTy
pasBefku 1 Bobblun HedT 1 rasa, HedTe- 1 rasonepepaboTKy, TPAHCMOPTUPOBKM HePTENPOAYKTOB 1 Pa3paboTKX HOBOW
npoayKumm.

Poccua: +7 495 663 7820 cTpaHbl CeBepHoii Amepukm: 1-800-447-4369 cTpanbl EBponbi: +800 3 694 6367
cTpaHbi JlaTuHckoil Amepukm: (+55) 11-5188-9222 crpambl ATP: +852 2879 7260 www.dowoilandgas.com

M Toprosan apka komnarnu Dow Chemical (Dow) wu ee apdWNpOBaHHLIX KoMMaHMiL H Eme M rA3



