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WenonHutensHbii BuLe-npeavaent, bH «TexHomorm»
Francis Sommer,

Executive Vice President, Technology

Mo utoram 2009 roga o6umi 06bem [obbidv THK-BP ysenmauncs Ha 2,9%, YT0 3HaYUTENBHO NPEBLILLAET aHANOMNYHbIA CPES-
HeoTpacreBovi nokasarens. 3T0T rof CTan ycrelHsIM 1 C TOYKY 3PEHNS OBHOBIIEHNS! PECYPCHOM 6a3bl: KO3(hMULMEHT 3aMeLLeHVs
3anacos o kputepnsm SEC LOF (6e3 y4eTa cpoka Aevicteus nvuen3uiil coctasun 177%, no kpurepusm PRMS — 329%.

Bce 3t0 — pesynbrar akTvBHow pa3paGoTki HOBbIX MPOEKTOB — YBATCKOM rpynmbl, BepxHe4oHekoro v KameHHoro MectopoxaeHmi,
8 Takxe agheheKTVBHON paboTbl B PErvIOHax CYLecTBYlLeR HegTenobbidy — Ha Camotiiope v mectopoxaeHnsix OpeH6yprokon
o6riacTu.

B OpeHbypxbe pa36ypubanie MeCTOpOXAEHNA-CIYTHAKOB 1 MPUMEHEHIE CUCTEM 3aBOAHeHVs no3Bosvno Komnami ysemm-
YuTb 06beM [06bin Ha 6%. bnarogaps coBpeMeHHbIM TEXHONOMMSIM Bbin 0GHAPYXXeHb! HOBbIE 3a5eXV yrieBo4opoaoB U npose-
[ieHa nepeoLjeHka 3anacos. B atoi ca3u xo4ercs oTMeTUTb yHukanbHoe goctxenne 000 «ByrypycnaHHeTe»: npeanpustiio
YAanock KOMMEHCYPOBATb [06bI4Y NPMPOCToM 3anacos Gonee yem Ha 300%.

Ha CamoTriope nogaepxwsate 06bemM [06bIYY Ha YPOBHE MPOLLSIOTO rofa yAanoch 3a cHET 6ypeHns 6OKOBbIX CTBOJIOB, OMTY-
MU3aLAN CUCTEM 3aBOJHEHIS U MPOBELEHIS CKBaXUHHbIX pacoT. Ha Tepputopmy nnowageto cabiwe 900 KMe bl BbINOTHEHb!
cevicmunyeckme vccnenosanus 30, KoTopele M03BOMIN JETANbHO U3Y4UTb FE00MN4ecKoe cTpoeHne CamoTiopeKoro MecTopox-
[eHus v, 6narogaps 3TOMy, OTKDbIT B HEMOCPEACTBEHHOA 6rM3n OT OCHOBHbIX 3aNexeii cpasy CeMb HOBbIX HEQITEHOCHbIX
CcTpyKTyp. Peaynetatel ceiicMopasBenkn 06ECeqn CYLUECTBEHHbI MPYPOCT 3a8MacoB, YT0 B CPEAHECPOYHON MEPCrexTiBe
[103BOWT NOAAEPXMBATL 0GLEM [06bIYM HA HbIHELLHEM YPOBHE. HecMoTps Ha HeoBPAaTUMOCTb NPOLECCa VCTOLLEHNS Heap, 3amMe-
LyeHme Jo6bl4m HoBbIMY 3anacamn Ha CamoTiiope yxe Heckonbko neT npesbiwaet 100% — aTo pe3yneTaT npoBeaeH!s cevicmu-
YECKIX UCCTIEA0BAaHNA 1 BHEAPEHIS PSHa pYriX COBPEMEHHbIX TEXHOMOMIA.

[NocTosHHO 06HOBASIS COOCTBEHHYIO PecypcHylo 6a3y, THK-BP BHOCUT CylLeCTBEHHbIA BKIIEA W B MOMOSHEHNE ChipbEBbIX
3anacos Poccmv. Ml npogonxaem pa3paGatbiBaTh ¥ yBesnyuBaTh [06bl4y Ha HOBbIX MPOEKTAX, HO Mpu 3TOM y4UTbIBAEM
1 OrPOMHbIV MOTEHUMAN 3PESTbIX MECTOPOXAEHA C TOYKM 3PeHus npupaLyenus 3anacos. Tak, OpeH6yprekas 067acTb elLe MHOro
N1eT BYAET 0CTABATHLCS B YNCIIE KITIOYEBbIX PErVIOHOB NMPOBELEHNS re0/10ropassesoyHbix paboT. bornbLune Hanexabl 30eck cBs3aHs!
1 C 1ePEOLEHKO HaYarbHbIX reosorvyeckyx 3anacos. 10 AaHHbIM NETPOGU3NYECKNX UCCIE[0BaHUA, NOCYHETHbIE NapaMeTpbl,
PUMEHSEMbIE B HACTOSILLEE BPEMS [i1S1 OLEHK 3anacoB Mo OPeHBYPrckiM MECTOPOXIEHNSIM, MOTYT 6biTh YTOYHEHbI — COOTBET-
CTBEHHO, ByaeT NepecmMoTpeH 1 06bem 3anacoB. Mbi oxvigaem, YTo nocse anpobauym yTOYHEHHbIX 3HaYeHViA MOACYETHbIX napa-
METPOB HaYaslbHble reosorvyeckne 3anackl no OPEHBYPrekuM MECTOPOXOEHUSM 3HaYUTENbHO yBennyatcs. B cryyae ycnexa
8HanorvHbIe MCCnea0BaHs ByayT NPoBeaEHs! v B APYrvX pervonax Ao6bivv THK-BP, uto obecneynT QonosHuTesbHbIi npupocT
3anacos no 3pensiM mectopoxgeHnsm Komnanm. U cerogHs «HoBatop» nocBsiLLaeT CBOK LEHTPAsIbHYI0 CTATbi0 OMMCaHMIO
3T0r0 NEPCHEKTVBHOMO METOAA.

In 2009, TNK-BP praduction of oil and gas increased by 2.9 percent by far exceeding the industry dynamics. At the same time,
the SEC (life of field (LOF) basis) reserves replacement of 177 percent and the PRMS reserves replacement of 329 percent
marked another successful year of resource renewal for the Company.

The strong result was underpinned by expanded Greenfield development in Uvat group of fields, Verkhnechonskoye and
Kamennoye fields as well as sustained Brownfield performance in Samotlor and Orenburg Region.

In Orenburg, drilling of near field satellites and waterflooding enabled us to achieve a 6-percent production growth. Front-end
technologies were applied to discover new deposits and update reserves estimates; thus, Buguruslanneft was able to replace
production with new reserves at more than 300 percent in 2009 — a truly remarkable accomplishment!

In Samatlor, production levels were maintained thanks to consistent sidetracking, waterflood optimization and wellwork.
A 3D seismic survey covering a total of 900 sq. km allowed for a detailed analysis of Samotlor’s geological structure and
a subsequent discovery of seven new oil deposits adjacent to the main production area. The seismic survey has helped
to significantly grow reserves at the field and keep production levels at Samotlor broadly flat in the mid-term perspective.
Together with other technologies, it has helped to support the reserves replacement ratio in Samotlor in excess of
100 percent in the recent years despite the irreversible field depletion.

By continuously renewing its reserve base, TNK-BP remains an important contributor to Russia’s oil and gas inventory.
As the Company continues to expand development and ramp up production in its Greenfield projects, Brownfields also main-
tain their high potential in terms of reserves addition. Orenburg will remain one of the exploration focuses for the Company
for the years to come. Another opportunity is associated with the re-estimation of oil reserves originally in place.
Petrophysical studies have shown that the current volumetrics for Orenburg might be improved, and lead to increased
reserves estimates. After the new volumetrics have been tested at the fields, we expect an increase in Orenburg's oil
originally in place. If this approach proves a success, similar studies will be carried out at other TNK-BP production sites
to facilitate more reserves addition from the Company’s Brownfields. This promising opportunity has actually become
the cover story for the current edition of the Innovator.



Cogepwanwe / Contents

Hosoctv / News brief. . .. ... ... ... ... ...

4 Yapasaenue 3anacamu e Reserves Management

3araaka OpeH6ypra pa3ragaHa? YcTaHoBNeHue

HOBbIX 0606LLUEHHBIX NETPOMIN3NYECKIX 38BICIMOCTE

W X anpobaLus B onepaTVBHbIX NOACYETax 3anacos /
Orenburg Mystery Cracked? New Generalized
Petrophysical Relationships Established

and Tested in Expeditious Reserves Estimates . ... ...

’ Z Yopasaewue ganneimy o Data Management

Cuctema xpaHeHust ceiicMnyecknx aaHHbIx THK-BP —
peLueHve Ha mupoBoM ypoBHe / TNK-BP Introduces
a World-Class Solution for Seismic Data Storage . .

’ﬁ Nepcnexmugnsie MEXHOADZUY o Promising Tﬂﬂllﬂﬂ/ﬂy[/

MepcnekTuBHas TEXHONOMAS peaHUMaLn HedhTAHbIX
CKBAXWH C NOMOLLbK CUNOBOr0 YrbTPa3BYKOBOr0
Bo3peiictaus / Ultrasonic Stimulation

to Reactivate Idle Oil Wells. . . ................. 16

100 kW

Z ” HWowuwupunz v vagpacmpysmypa o
Engineering and Infrastructure

KameHHoe MecTopoXaeHe: TexHonorn GyayLiero —
yxe ceropHsi! / Technologies of Tomorrow Applied
Today at Kamennoye . ....................... 20

4 Niagu v op2anuzayuonne/i NOMEAYUIA o
People and Organizational Eapability

OT nepemeHbl MecT craraemblx cymma. .. MeHsieTcs! /
Switching the Summands ... Does Change
theSum! ... ... .. .. 24

THK-BP — nupep peituHra «busHec n obpasosaHie —
2009» / TNK-BP Leads “Business and Education”
Ratingin2009 ............. ... ... ... .....

3” Tnepzemuna o Power Sugply

JHepriyHoe pa3suTie YBekckon HedTeGasbl /
Uvek Qil Depot: Powerful Development . ... ....... 30




ews hrief

oeocmy

VARYOGANNEFTEGAZ
Infill Drilling Program at Vanyogan

Varyoganneftegaz has launched an infill
drilling program at its Vanyogan field.

This year, two well pads will be expanded
with infill drilling to have five more wells
each. A new well with a daily rate of 42 t
has already been commissioned on pad # 49.
New wells on pad #7 are scheduled to be
commissioned in September.

The drilling prospects in Vanyogan
are associated with potential residual oil
reserves identified by geological modeling.
Therewith, an injection well was fracced
and is now producing 50 tpd of oil. Experts
believe, the infill drilling program will be
an efficient and economic way to increase
oil production.

TNK-BP

TNK-BP Completed Seismic Exploration
in Astrakhan Region

TNK-BP has completed seismic exploration at all of its fields in Astrakhan Region:
Svetlosharinskoye, Kirikilinskoye and Vatazhnoye Severnoye; drilling of the first prospect
well is planned to be started in 2011. TNK-BP acquired the three 25-year licenses to develop
fields in Astrakhan Region at an auction in 2006.

The Company covered 1,400 km with 2D seismic, did geoelectrical prospecting and
performed other exploration activities. Currently the data that was gathered is being pro-
cessed.

TNK-BP used the most advanced technology available during seismic exploration at
Vatazhnyy Severnyy and Kirikilinskiy areas. These areas are located in the environmentally
sensitive Volga delta, close to specially protected natural territories and wetlands of interna-
tional importance. Moreover, there were no drilling and blasting operations and no chemi-
cals were used that could affect the local fishing industry.

"TNK-BP is determined now and in the future to handle environmental protection in
the Volga delta with care when conducting geological work and the subsequent oil and gas
production. We completed a series of surveys and the results have given us justification for

drilling the first prospect
well in Astrakhan Region.
‘We plan to begin the drill-
ing in 2011," said Francis
Sommer, EVP Technology.

Dual Pumping Tested in Uvat TNK-BP SIBIR

TNK-Uvat has launched pilot operation of dual pumping

PHOTO: TNK-BP / ©0T0: THK-BP

TNK-BP is one of major consumers
of seismic data in Russia.

wells in Ust-Teguss field. The first dual pumping well
was drilled in May and the second one in June. Both wells
are scheduled to be commissioned in July 2010.

According to Andrey Rublev, TNK-Uvat General Director,
the dual pumping project will facilitate simultaneous opera-
tion and production of oil from several reservoirs with one
and the same wellbore. Oil recovery and its characteristics
will be measured for each reservoir individually. "Subsurface
conditions in Ust-Teguss fit the project objectives very well.
Each reservoir has a potential oil flow rate of about 100 tpd;
therefore, one well will produce up to 200 t of 'black gold',"
said Rublev.

TNK-BP has already tested dual pumping technology in
Orenburg but those wells were equipped with sucker-rod
pumps rather ESPs as in Uvat. It is only Schlumberger in
Ecuador and Baker Hughes in Asia and Africa that operate
similar ESP wells. These are the companies that supply
downhole equipment for Ust-Teguss wells.

Following the pilot operation results, economic feasibility
of further construction of dual pumping wells will have been
preliminarily assessed by the end of the year. If the project
pays off, up to 20 similar wells will be drilled in Ust-Teguss.
Experts say, the project will cause significant reduction in
drilling costs.

pleted this year.

TNK-BP

TNK-BP to Triple
Exploration Investment in 2010

TNK-BP plans to expand exploration drilling by 37 percent
in 2010 while the exploration budget will exceed $400 mln,
which is a threefold increase as compared to 2009.

In 2010, the Company will focus its exploration effort on
Yamal, Uvat and Orenburg Region as well as Timan-Pechora
and Astrakhan Region. The geologists will be mainly engaged

in seismic exploration and expanding the scope of exploration drilling. It is planned to drill over 60 wells with 37 wells to be com-

About $180 mln will be invested in seismic activities in 2010 with 80 percent to be allocated for 3D seismic. This year, 6,500 sq. km
will be covered with 3D and 6,000 km with 2D seismic.

3D seismic exploration helped to confirm and add reserves across TNK-BP production sites including Uvat Project and
Verkhnechonskoye field, decide on field development in Yamal and the North of Krasnoyarsk Territory, and discover overlooked
accumulations in Orenburg Region. Over the last three years, TNK-BP exploration drilling success rate has exceeded 70 percent,
which is an industry-leading achievement.

"A team of qualified professionals is a major competitive advantage of TNK-BP. Our geologists implement a major strategic task,
supporting sustainable production growth and a continuous reserves replacement, which leads to grow the Company's value.
Effective exploration and growth of new reserves benefits not only long-term targets of TNK-BP but also helps to uncover a huge
hydrocarbon potential of Russia," said Bill Schrader, TNK-BP COO.




THK-BP B Tpu pa3a yBennuut unBectuuun B reonoropaseepnky B 2010 rogy

THK-BP B 2010 roay yBeAHUHUT 00BEM Pa3BEAOYHOTO OypeHust Ha 37%, MHBECTUIIMN B TeOAOTOPA3BEAKY mpeBsIciT $400 MAH, 4TO B TPH pasa
6oablIe ypoBHs 2009 roaa.

B 3TOM ropy OCHOBHBIMU PETrMOHAaMU IIPOBEAECHUS T€OAOTOPA3BEAOUYHBIX paboT cTaHyT SIMan, YBaT m OpeHOyprckasi 0OAACTh, a TakyKe
Tumano-TTedopa u AcTpaxaHCKasi OOAACTh. YCHUANS F€OAOTOB OYAYT COCPEAOTOYEHBI HAa IIPOBEACHUH CEMCMUYECKUX UCCAEAOBAHUN U yBeAUYe-
HHM 00BEMOB PA3BEAOYHOIO OypeHHsi — MAaHupyeTcs OypeHue 60 CKBaXkKuH,
13 Hux 37 OyAeT 3aBepIleHO.

B 2010 ropy 610AKeT Ha IPOBEAEHHE CeMCMOPAa3BEAOYHBIX PA0OT COCTaBUT
nopsiaka $180 MAH, 13 KOTOPEIX 80% OyAyT HanpaBAeHbI Ha 3D. 3a rop, ceic-
MHUYECKHUMHU UCCACAOBAHUSIMU OyaeT oxBadeHo 6 500 km2 3D 1 6 000 m 2D.

ITpoBeapeHMnEe T€OAOTOPA3BEAOUHEBIX PadOT 3D MO3BOAMAO IIOATBEPAUTH
¥ IIPUPACTUTH 3allackl o pernoHaM pesaTeabHocTd THK-BP, B ToM uncae
B paMKax YBaTCKOTO IPOEKTa B Ha BepXHeuY0HCKOM MeCTOPOKACHUH, IIPH-
HATH pellleHre 06 0CBOEHUN MeCTOPOsKAeHUN Ha SImane u ceBepe KpacHo-
SIPCKOTO Kpasd, a TaKKe OTKPBITh HOBBIE 3aresku HepTtu B OpeHOyprcKoi
obracTu. B TeueHHe IOCAEAHUX TPEX AT IOKa3aTeAb YCIEIIHOCTHA pPa3Be-
pouHOro 6ypenus THK-BP sgBAseTCS OAHHM 13 CAMBIX BBICOKUX B OTPACAKA
u npeswImaeT 70%.

«KomMaHAa BBICOKOKAAQCCHBIX CIIEIIMAAVICTOB SIBASETCS TAQBHBEIM KOHKY-
penTHBIM npenmyiiectBoM THK-BP. 'eororn KoMnaHWM BBEITOAHSIOT BajK-
HEMIITYI0 CTPATeTHIecKylo 3apauy, o0ecreunBasi yCTOMYUBBIM POCT AOOBIUN
¥ BOCIOAHEHHE PeCcypcHOU 6a3bl, — a 9TO, B CBOIO OUEpPEAb, YBEAHMUUBAET
croumocTb THK-BP. OddeKTUBHEIN TOKNCK 1 POCT HOBBIX 3allaCOB OTBEYAIOT
He TOABKO AOATOCPOYHBIM HHTepecaM KoMIlaHuy, HO U IOMOTalOT PacKphI-
BaTb OTPOMHBIM YTA€BOAOPOAHBIM MOTeHIMaA Poccum», — ormerun Buan
[Ipoatipep, 'raBHBIN onepalinoHHbIN AupekTop THK-BP.

leonoropassegoyHble pa6oTel 3D no3sonsioT
enn41BaTL PECYPCHYI0 6a3y KomnaHum.

THK-BP

MunoTHbIA npoexT
OHOBpPEMEHHO-Pa3fenbHoil IKcnnyaTaymm Ha Yeate

OOO «THK-YBaT» NPUCTYIHUAO K PEAAU3AIUH IHAOTHOTO IIPOEKTa
OAHOBDPEMEHHO-Pa3AEABHOM 9KCIIAYaTAIluN CKBa)KUH Ha YCTh-Terycckom
MecTopo)kAeHuU. [lepBasi Takas CKBa)kKMHa ObIAa HIpOOypeHa B Mae,
BTOpasi — B HMIOHE. BBOA 06emX CKBayKUH B 9KCIIAYATAIIMIO 3aIIAaHUPOBAH

Ha uioAb 2010 roaa.

ITo croBam renepasbHOro Aupekropa OOO «THK-YBaT» AHpApes
PyGaeBa, pearmsanusi IpOeKTa TO3BOAUT OAHOBPEMEHHO 5KCIIAYa-
TUPOBATh U AOOBLIBATH HE(PTH M3 PA3HBIX IIAACTOB OAHUM CTBOAOM
CKBa’KMHBI. [Ipy aToM OoTOOp HedTH U 3aMep ee XapaKTepPUCTUK
IO KaXAOMY TIIAQCTy OYAeT IIPOBOAUTBCS Pa3sAE€AbHO. «YCThb-
Terycckoe MeCTOPOKAEHHE ITOAXOAUT AASI PEaAM3aliy MIPOoeKTa
10 IIAQCTOBBIM A@HHBIM. [TOTeHIIMaAbHBIN A€OUT ITAACTOB COCTABAS-
eT okoAo 100 T HedTH B CYyTKH, TaKUM 0Opa3oM, OAHA CKBa’KMHA
OyaeT paBaThb A0 200 T «4epHOTO 30A0Ta», — IOSICHUA PyOaes.

Panee cxeMa OAHOBPEMEHHO-PA3AEABHOM KCIIAYATAUH yoKe IIPH-
mensirack THK-BP B OpeHOYpsKbe, HO TaM CKBa>KHMHBI ObIAM 060pY-
AoBaHbl He YOILIH, kak Ha YBaTe, a IITAHTOBBIMM HACOCAMH.
AHanormuHble CKBa)KUHBI ¢ YOLIH 35KCIAYyaTHPYIOT IOKa TOABKO
Schlumberger B OkBapope u Baker Hughes B Asum u Adpuke.
OTHM ’Ke KOMIQHUU IIOCTABASIOT IIOIPY’KHOe 00O0pyAOBaHUE
AASI CTPOUTEABCTBA CKBA’KUH Ha YCTh-TerycCKOM MeCTOPOKASHUU.

IMo pesyabTaTaM IHUAOTHOW 3KCIIAyaTAllUM AO KOHIIA TOAQ OYAYT
CAEAAHBI IPeABaPUTEAbHbBIE BEIBOABI 00 9KOHOMUYECKOM 11eAeC000-
Pa3HOCTH AAABHEMIIero CTPOUTEABCTBA IOAOOHBIX CKBaXKMH. Ecan
IIPOEKT ce0si OIIpaBAAeT, Ha YCTh-TerycCcKoM MeCTOPOKAEHUN OyAeT
npo6ypeHo A0 20 TakuxX CKBakKuH. ITo NMPOrHO3aM CIEeIUaAuCTOB,
IIpU peaAr3aliuy IPOeKTa 3aTPaThl Ha OypeHue 3HaUUTEeAbHO COKpa-
TSTCS.

THK-BP CHUBHPb

Peanuzauus nporpaMmmbi ynnoTHsiowero bypexns
Ha Ban-Eranckom mectopoxxaeHuun

LIAO «BapberanHedreras» MPUCTYIIMAO K PEAAU3AIIUH IIPOIPAMMBI
YIAOTHSIONIEro 6ypeHus Ha BaH-EraHCKOM MeCTOPOKACHUN.

B aTOM roay ymAoTHSIOIIee GypeHue OYAET MPOBEACHO Ha ABYX
KYCTOBBIX IAOIIAAKAX, I'A€ AOIOAHUTEABHO MOSIBITCS IO IISTh

ckBaxuH. Ha KYyCTy Ne49 YoKe CAaHA B 9KCIIAYyATAllMIO OAHA HOBAsl CKBA>KHMHA CO CPEAHEeCYTOYHBIM AebuTOM 42 t. Hayano BBOAAQ HOBBIX
CKBA’XUH B 9KCIIAYATAIIUIO HA KYCTOBOI‘;I naoliapke Ne7 IIAQHUPYETCs B CeHTHGpe‘

nepCHeKTI/IBbI pasﬁypuBaHHH Bau-Eranckoro MEeCTOPOJKAEHUs CBsA3AHBI C IIOTEHIIMAABHBIMM 30HAMKW OCTATOYHBIX 3allaCOB Heq)TI/I,
BBISABACHHBIX I10 PEe3YyABTATAM I'€OAOTUYECKOT'0O MOACANPOBAHUA. BMmecTe ¢ TeMm, Ha OAHOM U3 CKBa’KUH, paHee pa60TaBLLII/IX Ha IIoAAEePIKa-
HHUEe IIAACTOBOT'O AABAEHUS, IIOCAE IIPOBEACHUS TMAPOPA3pPhIBA IIAACTA OBIA 3&(1)I/IKCI/Ip0BaH CyTO‘{HLIﬁ AeOuT B 50 T Heq)TI/I. ITo onenkam
CIIEJUAAUCTOB, IIPpOorpaMMa YIIAOTHSAIOIIEro GYPGHI/IS{ CTaHeT SQ)Q)BKTI/IBHLIM U 9KOHOMUYHBIM CIIOCOOOM IIOBBIIIEHUS YPOBHS AOOBIYN

HedTH.

THK-BP 3asepwuna ceiicmopa3Befky
B AcTpaxanckoil o6nactm

THK-BP 3aBepinra cericMOpa3BeAOYHBbIE pPabOTHI Ha BCEX CBOUX
MECTOPOKAEHUSAX B ACTpaxaHCKOU obracTi — CBETAOIIAPUHCKOM,
Kupukuannckom u Baraxxuom CeBepHOM, OypeHHe IepBOM IOMCKOBOK
CKBaKUHBI IThaHupyeTcs HadaThb B 2011 ropy. Komnanmst nmpuoOpeaa
TPU AMIIEH3UU Ha Pa3paboTKy MeCTOPOKAEHUN B ACTpaXxaHCKOM oOAac-
TH Ha ayKiiroHe B 2006 ToAy, CPOK A€MCTBUS AMIIEH3UN — 25 AeT.

THK-BP nposena cericMuky 2D B o6beMe 1 400 KM, a TaKyKe 3A€KTPO-
Pa3BeAKy U ApPyTHEe BUABI T€OAOTOPa3BEAOYHBIX paboT. B Hacrosee
BPeMsI BEAETCSI 00pabOoTKa TOAYYEHHBIX AQHHBIX.

I'pu npoBeAeHUM CeMCMOPa3BEAOUYHBIX paOOT Ha y4acTKax BaTayKHbIN
Cesepnbi 1 Kupuknanackuit THK-BP npruMennaa camble iepepOBbIe
TEXHOAOTHH. DTH YYACTKHU PACIIOAOKEHBI B 9KOAOTUYECKU UyBCTBUTEAD-
HOU AeAbTe BoaTr BOAM3HM 0c000 OXpaHsIeMbIX IPUPOAHBIX TEPPUTOPUH,
a TakKe BOAHO-OONOTHBIX YTOAMM Me’KAYHAPOAHOTO 3HaueHMs. [Ipum
sToM KoMImaHMs He MPOBOAMAA OYPOB3PEIBHEIE PAOOTHI M HE UCIIOAB30-
BaAa XMMUKATHI, KOTOPHIE MOTAY OBl HAHECTH BPeA PHIO0X035UCTRY.

«THK-BP HamepeHa u B OyAyIlleM aKKypaTHO OTHOCUTBCS K OXpaHe
OKpY’Kalolllel CpeAbl B AeAbTe BOATH IIpu IPOBEAEHUN TeOAOTOPa3Be-
AOUYHBIX PAOOT 1 MOCAEAYIOIIel AOObIYe He(OTH U ra3a. MBI BEITOAHUAT
KOMIIAEKC HCCAEAOBAHUY, MHTePIpeTalys KOTOPBIX IIO3BOAUT HaM
MIOAYYUTHh OOOCHOBaHME OypeHHsS IepBOM IOMCKOBOW CKBa’KMHBI
B AcTpaxaHCKoM oOAacTH. HermocpepCTBEeHHO OypeHue MBI IAaHHUPyeM
HavaTb B 2011 ropy», — 3aABUA VICIIOAHUTEABHBIN BUIlE-IIPE3UAEHT
BH «Texuororumn» Opaucuc Commep.

THK-BP

BAPBETAHHE®DTETA3

PHOTO: NIKOLAY CHEBANOV / ©0T0: HUKOMA HEGAHOB
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darapxa Openbypra pasragana?

YcTaHoBJsieHHe HOBbIX 06001 EeHHbIX

nerpo)u3uyecKux 3aBMCMMOCTEN

W MX anpobauus B onepaTMBHLIX NOACYETAX 3anacoB
Orenburg Mystery Cracked?

New Generalized Petrophysical Relationships

Established and Tested in Expeditious Reserves Estimates

I'lo pesyabmamam rocygapcmBeHHOU 9Kcnepmu3bl B ['ocygapcmBeHHOU KOMUCCUU

no 3anacam (I'K3) PocHegpa peryAsapHO ommeuaemcs HegoCmamoiHO BbICOKOe KauecmBo nogcuema
3anacoB Ha Mecmopoxxgenuax THK-BP B Openbyprckotli obaacmu. Bmecme ¢ mem, Komnanua NOCMOAHHO
HapawuBaem goObluy B peruOHe — U 90 HECMOMPA HA MO, YWMO NO pAgYy MeCmopoXgeHull KpamHOCMb
3anacoB He npeBblllaem u ogHoro roga! B nouckax pasragku cneuyuarucmbl THK-BP o6beguHuAu
reoAoruveckull u nempogu3auueckulli noOgxoghl U, BNOAHE BO3MOKHO, CyMeAUu 00bsACHUMb (heHOMEH

«HeuUCmouwuMblx» OpeHOyPrcKux Hegp.

The quality of reserves estimates of TNK-BP fields in Orenburg Region has been repeatedly found
inadequate in the State Expert Appraisals conducted by the State Commission

for Reserves (GKZ) Rosnedra. At the same time, the Company is steadily increasing production

in the region, and this is done contrary to the fact that reserves-to-production ratio does not exceed

a year at some fields! In an effort to crack the mystery, TNK-BP specialists combined geological and
petrophysical approaches and may have explained the ‘inexhaustibility’ phenomenon of Orenburg subsoil.

Haranna @ypman (NFFurman@tnk-bp.com),
avpekTop [lenaptamenta

yrpaBrexns 3anacamu,

BH «TexHonorum»

Natalia Furman (NFFurman@tnk-bp.com),
Director, Reserves Management Dept.,
Technology

Orenburg Region with the oil production volumes in the region

has became quite obvious — the watercut remains relatively low while
the remaining reserves virtually equal zero. The reason might be a pos-
sible underestimation of in-place volumes at Orenburg fields.

Methodological support of oil reserves estimates at TNK-BP fields in
Orenburg Region was also repeatedly discussed at GKZ Rosnedra during
Reserves Estimate Defense sessions for these fields. One of the issues
discussed was poor petrophysical justification of the key established volu-
metrics (net pay, porosity, and oil / gas saturation), which entailed from
the inadequate core studies. Anather reason for the poor petrophysical
justification of the reserves estimates is that it was performed years
before with the use of outdated tools and, quite usually, unjustified tech-
niques. All these factors doubt the validity of the volumetrics in many fields
and, as a consequence, the validity of reserves estimation in general.

|n the recent years, the inconsistency of TNK-BP resource base in

Insufficient Knowledge is the Reason

The status of petrophysical support of interpretation of well logging
and core studies used in reserves estimation at TNK-BP fields in

YaeTcsd FpKO BbIPAXEHHOE HECOOTBETCTBME PECYPCHOW 6a3bl 1 [aHHbIX

no Ao6bl4e HedhTV — NpW OTHOCUTENBHO HEBLICOKO 06BOSHEHHOCTM NMPOLYKLMN
TeKylme 3anachl YrNeBOAOPOOB MPakTUHYECKM paBHbl Hymio. OHOM M3 MpudnH,
06BACHSIOLLMX CIIOXMBLLYIOCS CUTYaLMIO, SBIIETCS BO3MOXHbI HEA0YHET HavarnbHbIX
reonorM4ecknx 3anacos No MeCTOPOXAEHUIM B PErvioHe.

B nocneaHue rofbl Ha mecTopoxaeHnsix THK-BP B OpeH6yprekoi 06rmactv 0TMe-

Cnenuaanctel THK-BP
NPEANOKUAN YCTAHOBUTDH

€AVHYIO IeTPO(PU3UUYECKYIO MOAEAD
AASI Ka>KAOM 30HbI OAHOTHUITHBIX

110 YCAOBHUSM pa3BeAKHU

U IIOACYETA 3al1aCOB YYaCTKOB HEAD

TNK-BP specialists suggested
establishing generalized petrophysical
models for each of the subsoil zones
with similar conditions for appraisal
and reserves estimation

Mpo6nembl B METOOMYECKOM 06ECNEYeHMI paBoT No NOfCHETY 3anacoB HediT
1 ra3a Ha mecTopoxnaeHusx THK-BP B OpeHBypXbe HEOOHOKPATHO 06CYKaaniich
11 TIpY 3aLyMTe 3anacos no aTiM MecTopoxaeHusam B [K3 PocHeppa. B vactHocTu,

Innovator @ Jung Ne34
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Orenburg Region was analyzed in 2008-2010. The analysis was based on
the reserves estimates of 68 fields, which were expertly appraised by
the State during 1985-2008.

ITo oTA€ABHBIM 30HaM
YCTaHOBAEHBI CyIlleCTBEHHbIE
pe3epBbl, KOTOPbIE

IMMOCA€ anpoOanun

Ha MECTOPOKAEHUSX MMO3BOAST
o0ecIieuyuTh IMIPUPOCT 3amacoB

Substantial potential

was identified in certain zones,
which, when tested,

would provide reserves additions

The analysis revealed that the logging suite used at TNK-BP’s Orenburg
fields was standard for the region, yet in many wells, especially develop-
ment wells and the old inventory wells, logging was nat done to the full.
For instance, 99 percent of wells were covered by standard logging, while
only 60 percent to 70 percent of wells were covered by sonic log, later-
log and induction log, and only 50 percent of wells were covered by
micrologging and microlaterolog surveys. State-of-the-art highly informa-
tive wireline well services are rarely applied if at all. With this limited
scope of well logging, the key volumetrics cannot be determined with
the accuracy and certainty required for reserves estimation.

To make matters worse, core recovery from productive intervals is low
and the range of core studies is limited. Cored percentage, especially in
the old inventory wells, is relatively low: wells were frequently drilled
without coring; and if core was recovered its quality was not always
satisfactory. Representative core samples were sometimes too few
to establish petrophysical relationships for porosity and oil saturation and
these were taken by analogy with the neighboring Samara Region and
the Republic of Tatarstan while the support for the chosen analogies
was never provided. This frequently resulted in inaccurate petrophysical
models of the reservoirs and hence — in the poor justification of volumet-
rics for Orenburg fields.

Zoning of Orenburg Region:
a Step Towards Specific Parameters

The application of external petrophysical relationships for determina-
tion of the volumetrics for the Company’s fields in Orenburg Region
has certainly affected the reserves estimation reliability. Particularly
guestionable was the appropriateness of the chosen cut-off values for
porosity that are used to identify a reservoir. The reduction of these
values would enable to identify additional net pay and thus to revise
upwards the original in-place volumes.

In order to establish porosity cut-off values and petrophysical rela-
tionships that are characteristic of Orenburg reservoirs, additional
analysis of core from these very fields was called for. GKZ requires that
at least 30 core samples are to be studied for each reserves estima-
tion target in order to establish reliable petrophysical relationships of
the ‘core-core’ type. However, Orenburg Region contrary to other
regions like, for example, Nizhnevartovsk has many small fields number-
ing three to five wells each, and there was not enough core material
to establish petrophysical relationships for each target.

To resolve this problem, TNK-BP specialists suggested grouping
the fields into zones based on the similar tectonic features and deposi-

Hogamap @ Hian Nedd

0TMevanoch cnaboe neTpodinanyeckoe 06OCHOBAHWE OMPEAEneHNs OCHOBHbIX
MOACYETHbIX NapamMeTpPoB B CKBaXWHAX (3(EKTVBHLIX HE(ITEra30HaCHILLEHHbIX
TONUWWMH, K03(UUNEHTOB NOPUCTOCTM 11 HE(HTEra30HaCkILEHHOCTH), CBA3aHHOE
C HeOoCTaTOuHbIMW UccrefoBaHuami kepHa. Kpome Toro, neTpodinanyeckoe
060CHOBaHME MOACYETa 3anacoB Gbirlo BbINOMHEHO B NPEAbIAYLUME TOfbl Ha Heco-
BPEMEHHOM 06OpY[OBaHWM 1 MPW WCMONb30BaHAM He BCErma 06G0CHOBAHHbIX
MeTopuK. Bce 3To CTABMT MOA COMHEHME AOCTOBEPHOCTb OLEHKM MOACHETHbIX
napameTpoB MHOMVX MECTOPOX/EHUIA 1, KaK CrIefCTBIE, X 3aNacoB B LEMoM.

Bce geno - B HeOCTaTOuHOM H3Y4YEHHOCTH

B 2008-2010 ropax Gbin NpoBeeH aHanM3 CoCTosHYS NEeTpot3n4eckoro obec-
NeYeHNst HTEPNPETALMM AaHHbIX reocinandecknx uccnenosanmini ckeaxiud (MAC)
11 VCCMEa0BaHNi KEpHOBOTO MaTepuana [y1s Nofc4eTa 3anacoB YIeBofopoaoB
no mectopoxpaeHnsm THK-BP B OperBypxbe. Pabota nposomvnack Ha OCHOBaHWM
MaTep1anoB Noac4eTa 3anacoB No 68 MeCTOPOXAEHSIM, N0 KOTOPbIM OCYLLECTBIIS-
nacb [ocynapcTeenHas akcnepTiaa B 1985-2008 ropax.

AHanu3 nokasan, 4To Ha opeHByprekux mecTopoxaeHusx THK-BP BbinonHseTcs
CTaHAApTHbIA Ons paiioHa komnnekc TWC, ogHako Mo MHOMMM CKBaXuHaMm —
B MEPBYI0 04epefb, M0 AKCMAYaTaLMOHHbIM CKBAXMHAM U CKBaXMHAM «CTaporo»
(hoHAa — 3TV MCCNefoBaHs NPOBOASTCS B YCeYeHHOM o6beme. B To Bpems kak,
Hanpuvep, cTaHOapTHbIA kapoTax BbinonHeH B 99% ckaaxwH, akycTuyeckuin (AK),
ookooin (BK) v uHmykumonHblin kapotax (K) npoBomuncs mywb B 60-70%,
a mukpokapoTax (MK) 1 6okosoit mukpokapoTax (BMK) — Bcero 8 50% CKBaXWH.
CoBpemeHHble BbICOKOMH(OPMATVBHLIE METOAbI 1 TEXHOMOMAM Teotn3n4eckx
nccnenosanuin v pabot B ckeaxuHe (MIPC) nprMeHsioTes KpaitHe peako v xe
He NpoBOAATCS BOBCE. Takoil orpaHnYeHHbIN 06bem BbinonHsemoro komnnekca MAC
He MO3BONSET ONPEedensTb KIOYEBbIE NOACHETHbIE NapaMeTpbl C HEOBXOmUMON
NS OLEHKM 3aMacoB TOYHOCTBO M [J0CTOBEPHOCTbIO.

Cutyaums ycyry6nsetcs manbiMi 0GbeMami 0TBopa 1 OrpaHNYeHHbIM KOM-
NMeKCcoM WCCNefoBaHNsg KepHa M3 NpofyKTUBHbIX nnacToB. OcBELEHHOCTb Kep-
HOM, 0COBEHHO MO «CTapoMy» (HOHAY CKBaXWH, [OCTATOYHO HIM3Kas: 3a4acTyto
CKBaXMHbI Bypuninc 6e3 0T6opa KEPHOBOra MaTepuana, a ecii KEpH 1 BbIHOCUS-
csl, TO ero Ka4ecTso He BCEraa Gblno YA0BNETBOPUTENbHLIM. B CBA3W ¢ Manbim
KOMMYECTBOM MPEACTaBUTENbHOTO KepHa, NeTpoU3NYeckme 3aBUCUMOCTY
Mo NOPUCTOCTW 11 HACLILYEHHOCT CTPOUNUCL HE BCEra 1 3a4acTyl 6Gpanuce
Mo aHanoruy ¢ MECTOPOXOEHUAMY B COCEAHNX pernoHax — Camapckoi 06nactu
1 pecny6nvke TaTapcTaH, npu 3TOM MOATBEPXOEHMS BbIGPAHHbIX aHamnoru
He npuBogunuck. B peayneraTe, NeTpouanyeckne MOAENN 3anexei 3a4acTyto
Bblr HEKOPPEKTHbI, CREACTBMEM YEro 1 ABNSETCS HEBbICOKAs 0BOCHOBAHHOCTL
MoACYETHbIX NapaMeTPoB No MecTopoxaeHuam OpeHByprekoit 06nacTi.

Tunu3ayms MECTOPOKAECHHI —
war K onpeaeneHuio COOCTBEHHbIX napamertpos

Vicnonb3oBaHie 3aMMCTBOBAHHBIX NETPO(M3NYECKNX 3aBUCUMOCTEN 15 onpe-
[ENEHNS NOACHETHbIX NApaMeTPOB No MecTopoxaeHnsM Komnanun B OpeHByprekom
PErvoHe, HECOMHEHHO, CHUXano A0CTOBEPHOCTb OLEHKM 3anacos. B yacTHocTw,
BOnbLUME BOMPOCHI Bbi3Bana 060CHOBAHHOCTb BbIBPAHHbIX MPAHNYHLIX 3HAYEHN
MOPUCTOCTY, VCMONb3YEMbIX AN BbAeneHns konnekTopa. CHUXEHME 3TUX 3HaYe-
HUA NO3BONING Bbl BbIENNTL JONOSHUTENbHbIE HE(TEra30HACKILLEHHbIE TOMLLMHbI
1, TaKMM 06pa3oM, NEPECMOTPETb Ha4asbHbIE TE0NOrMYecke 3anackl B CTOPOHY
YBENNYEHNS.

[ing ycTaHOBNEHIS TPaHNYHBIX 3HAYEHII NOPUCTOCTY W NETPODUINYECKIX 3aBU-
CMOCTEN, XapakTepuaylowmx 3anexu Ha Tepputopun OpeHByprckoit obnacTi,
Heo6xoMMo 6bif0 NPOBECTA OMCCNE0BaHIS KEPHA UMEHHO N0 3TUM MECTOPOX-
peHnsM. B cootBeTcTBM ¢ pekomMenpaumamu K3, [ns nocTpoeHus HapgexHbIX
NeTpOM3NYECKIX CBS3EI «KEPH-KEPH» HEOBXOMUMO WCCMEedoBaTb He MEHee
30 06pa3uoB Ans kaxpaoro o6bekTa noacyeta 3anacos. OpHako B OpeHBypxbe,
B OTNMYME OT, HanpuMep, HVXHEBAPTOBCKOrO PErvoHa, 04eHb MHOTO MareHbKuX
MECTOPOXAEHIA N0 TPU-NATb CKBAXIH Ha KaXIOM, NO3TOMY KEPHOBOrO MaTepuana
[151 NOCTPOEHUS HAAEXHbIX NETPOU3NYECKNX 38BUCUMOCTEN N0 KaXKIOMY 06bEKTY
BbIn0 HEAOCTATOYHO.

[ns pewenns atoi npo6nembl cneuvanuctsl THK-BP npegnoxuni nposecty
TUNN3aUMI0 MECTOPOXOEHUA Ha OCHOBE CXOXWX TEKTOHWYECKMX OCOGEHHOCTEN
11 YCrIOBWI 0CaAKOHaKonneHns. B pesynsraTe Takoro HedpTera3oreonormyeckoro
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tional environment. This petroleum geology zoning was designed to identify
subsoil zanes with similar conditions for appraisal and reserves estimation
and to establish generalized petrophysical models for each of the zones.
Based on the manner the sedimentary cover occurs in Orenburg
Region, six major structural and tectonic units are identified. Each of
the units within the sedimentary cover is a complex of bars and uplift
zones, to which local domes are related. TNK-BP's key fields are related
to three major tectonic units — the South Slope of the Tatar Arching,
the Buzuluk Basin, and the East Orenburg Arched Uplift. These three
groups of productive reservoirs were further split into nine sub-groups,
or zones (Fig.1) on the basis of productive layers count and their com-
binations by fields, their stratigraphic age, poroperm and collecting

properties, reservoir types.

New Studies Yield New Parameters

In order to establish the specific petrophysical relationships and
cut-off porosity values for each of the identified zones, a specialist
contractor was involved. It was VNIGNI, the All-Russian Qil Geology
Research Institute, with Viktor Petersilye, the leading Russian expert
in petrophysics. It should be noted, that in the early stages he was
against the idea to establish generalized relationships with the use of
core from different fields despite their similar depositional environ-

Fig. 1

PaiioHNPOBaHIS MNaHNPOBANOCh BbIAENUTb 30HbI OAHOTWMHBIX MO YCNOBUSM
pa3BefKu 1 MofcyeTa 3anacoB y4acTKOB HeAp 1 YCTaHOBUTL euHYl0 neTpodu-
3M4ECKyi0 MOAEMb ANS KaXA0A TaKoi 30HbI.

Mo ycnoBmsm 3aneraHis ocapo4Horo Yexna B OpeHByprekoi 06nacTi Bbiaens-
ETCA WeCTb CTPYKTYPHO-TEKTOHMYECKMX anemMeHToB | nopsiaka, Kaxmblii U3 KoTo-
PbIX B OCA[OYHOM YEeXmne OCrOXHEH BanmaMu 11 30HaMW MOHSTUMA, K KOTOPbIM
npuypoYeHsbl nokanbHble nogHaTus. OcHoBHble MecTopoxaenns THK-BP npuypo-
YeHbl K TPEM KPYMHLIM TEKTOHNYECKIM 31IEMEHTaM — KOXKHOMY CKMOHY TaTapckaro
cBona, byaynykckoit Bnagute n BoctouHo-OpeHGyprekomy CBOROBOMY MOHATIO.
B nanbHeiem aTu Tpu rpynmbl NPOMYKTBHLIX NNACTOB bW PastUTbl HA AEBSTH
noarpynn — 3oH (Puc. 1), ans 4ero 1cnonb3oBanack MHGOPMaLS 0 KONMYECTBE
11 COYETAHUN NPOAYKTMBHBIX MNACTOB MO MECTOPOXAEHUAM, WX CTpaTUrpacmye-
CKOM BO3pacTe, (MNLTPaLMOHHO-EMKOCTHBIX W KOMEKTOPCKUX CBOWCTBAX, TUME
KOJINEKTOPOB.

HoBble uccnegoBanus — HoBble napameTpbl

[ns ycTaHoBneHns co6CTBEHHBIX NETPO(N3NYECKIX 3aBHCMOCTEN 1 TPAHNYHBIX
3HAYeHWA MOPUCTOCTA MO KaXOoW W3 BbIAENEHHbIX 30H Bbin MpUBMEYEH
Bcepoceuiickuii Hay4HO-MCCeA0BaTENbCKUIA re0NOrNHECKIn HEQITIHON VHCTUTYT
(BHWUIHW) n, B 4acTHOCTI, BEAYLUMIA POCCUACKWI CneunanicT B 061acTy neTpodm-
aukn Buktop VocudboBny MeTepcunbe. Heobxognmo 0TMETUTB, YTO WM3HAYaNsHO
OH 6bIN1 MPOTVB MCMOMb30BAHIS KEPHA C Pa3nYHbIX MECTOPOXAEHUIA AN1S YCTaHOB-

Subsoil Zoning of Orenburg Region hy Similar Appraisal and Reserues Estimation Conditions
Puc. 1 Paiionnposanue tepputopuun Open6yprckoii 06nacTn Ha OAHOTMNHBLIE NO YCNOBMAM pa3BeAku W nopcyeTa
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ment. Yet the results of the studies convinced him of the validity of
the use of petroleum geology zoning method to establish generalized
reserves volumetrics.

VNIGNI has comprehensive experience with the fields of the neighbor-
ing Samara Region and the Republic of Tatarstan, and this was one of
the reasons why this research institute was chosen the contractor to
run the generalized petrophysical studies. VNIGNI compared volumetrics
of the similar-named reservoirs in Orenburg Region and in the neighboring
regions and a systematic underestimation of volumetrics in Orenburg
fields was revealed. The reason for this also stems from the low reliabil-
ity of petrophysical justification of the volumetrics assessment.

In order to establish specific petrophysical relationships for each
zone of the fields in Orenburg Region, VNIGNI experts conducted
large-scale core studies to determine porosity and oil / gas satura-
tion, as well as detailed special studies to determine displacement
efficiency, relative permeability, etc. The studies were complicated by
the lack of core material for a number of fields: only eight tectonic
zones were cored while there were no core samples for Sidorovsko-
Zemlyanskiy Bar (Zone 2-5).

However the studies were completed despite these hurdles, and
the results, though expected, yet pleased the researchers. For many
fields, new petrophysical relationships helped to identify additional
net pay and acquire new values of oil saturation and oil-water con-
tact (OWC) position, as well as lower porosity cut-off values.
Substantial potential was identified in certain zones, which, when
tested, would provide reserves additions.

Practical Application of New Petrophysical Relationships

Let us review certain examples from Vostocho-Orenburgskiy Protrusion
depositions (Zone 3) to demonstrate how the new petrophysical relation-
ships can bring about possible reserves additions.

Within the framework of their effort to derive the main petrophysical
relationships for Tournasian depositions (T4, To, T3 reservoirs), VNIGNI
experts conducted studies of core from Vrezovskoye field and compared
the results to the values provided by Tyumen Petroleum Research Center
(TNNC). The new porosity relationships (formation factor vs. porosity
factor) mare or less coincide with those currently used (Fig. 2A), while

neHnst 0606LLIEHHbIX 33BMCUMOCTEN N0 KaX[oi 30He, HECMOTPS Ha OAKHAKOBbIE
YCrOBYS 0Ca[KOHAKOMIEHS, OHAKO Pe3ymnbraThl NPOAenaHHoi paGoTbl y6eaunu
€ro B IETUTUMHOCTI VCMOMb30BaHIS METOAA HeITera3oreonor4eckoro panoHmpo-
BaHIg Ans onpeeneHns 0606LIEHHbIX NONCYETHbIX NapaMeTpOB 3anacosB.

OpHum 13 aktopos, o6ycroBrBLIMX BbiGop BHAMHIA B KayecTee noapsiounka
NS NPOBEfeHNs 0606LLEHHbIX NETPOU3NYECKIX UCCNEN0BaHINA, CTan OBLLUMPHBIA
ONbIT PaBoTbl 3TOr0 MHCTUTYTA Ha MECTOPOXOEHUAX COCEOHUX PEruoHoB —
Camapckoit 06macTu 1 pecny6niku TaTapcTaH. ConocTaByB BEMYMHBI NOACHETHbIX
napaMeTpPOB N0 OHOMMEHHBIM 3anexam Ha Tepputopun OpeHByprekoi 1 npune-
xauwx obnacten, cneuvanuctsl BHUMHI ycTaHoBunm crctematinieckoe 3aHuxe-
HWE 3TUX NapaMeTpoB N0 OPEHBYPrCKUM MECTOPOXOEHUAM, NPUYIHONM YEro TakKe
SBNIAETCH HW3Kas [0CTOBEPHOCTb METPO(N3MYEcKoro 060CHOBaHWS paboT
M0 OLEHKe NMOfCYETHbIX NapaMeTpoB.

[ns ycTaHOBNEHSt COBCTBEHHbBIX NETPOMN3NYECKUX 3aBUCUMOCTEN 1S KaX oM
30Hbl MecTopoxnaeHuin B OpeH6yprekoit o6nacTy cneuvanucTsl BHATHIA nposenn
MacCOBbIe UCCNE0BaHs KepHa [1nsi ONPeAeneHist NopUCTOCTIA U HE(TEHACILLEH-
HOCTW, @ TaKXe CreLmanbHble [eTanbHbIe UCCNenoBaHis Ans onpeneneHns Koad-
(hVLMEHTA BbITECHEHUS, (DA30BO MPOHILAEMOCTI U Apyrux napameTpos. Pabota
OCTOXHSINACch OTCYTCTBMEM KEPHOBOrO MaTepuana no Lenomy pspy MecTopoxme-
HUi1: (haKTUMYeCKI KEPHOM 0XapaKTepnU30BaHO TOSbKO BOCEMb TEKTOHWUYECKMX 30H,
no CupopoBcko-3emnsHekomy Barny (30Ha 2-5) KepH 0TCYTCTBYET.

Ho HecmoTps Ha aT1 CNOXHOCTY, UCCNIEA0BAHNS COCTOSTUC, 11 X PE3YMLTaThl,
XOTb 1 GbINN 0XWAAEMbI, NPUSTHO NOPaA0Ban aBTOPOB — M0 MHOTUM MECTOPOX-
OEHNSIM NOMyYeHHble METPOQM3MYECKUE 3aBUCKMOCTA NO3BOMMMN  BbIAENUTL
[ONOSHUTENbHbIE HE(TEHACHILIEHHbIE TONWMHLI 11 MOMY4MTb HOBblE 3HAYEHMS
napaMeTPOB HE(TEHACKILLEHHOCTI 11 MOSIOXEHUS BofoHedTaHoro kKoHTakTa (BHK),
a TaKxe 60nee HI13KIe rPaHNYHbIE 3HAYEHUS NOpPUCTOCTM. 10 OTAENbHBIM 30HaM
YCTaHOBMEHbl HOMA CyLUECTBEHHbIE PE3EepBbl, KOTOPble MOCMne anpoGalun
Ha MECTOPOXEHUSX NO3BONAT 06ECMEYMTb NPUPOCT 3aMacos.

"IIHMEPI:I HCNONb30BaHMA HOBLIN NETPOYIM3UUECKMK 3aBUCHMOCTE

B kadecTBe npumMepa 1cnonb30BaHNs HOBbIX NETPOCIM3NYECKIX 3aBUCUMOCTEN
[N9 BO3MOXHOTO NPMPOCTa 3anacoB PAcCMOTPUM [aHHble N0 OTNOXEHUAM
BocTouHo-OpeHByprekoro cTpykTypHoro BbicTyna (3oHa 3).

[nsi nony4eHns 0CHOBHbIX METPO(M3NYECKUX 3aBICUMOCTEN N0 TYPHENCKAM
otnoxenuam (mnactel T4, To, Tg) cneumnanucTsl BHUTHI nposenu nccneposaHis
kepHa Bpe3oBcKoro MECTOPOXAEHWS W COMOCTAaBUMM MONYYEHHbIE PE3ymsTaThl

C aHanormyHbIMK 3Ha4YeHNsIMW, MPefocTaBneHHbIMI TIOMEHCKOro

HedTaHoro HayyHoro ueHTpa (THHL). Hosble 3aBucumocTy
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no nopuctocTit (Pn-Kn) npakTinyecku coBnanatoT ¢ NpriMeHsIeMbIMiA
B HacToswee Bpema (Puc. 2A), B TO Bpems Kak 3aBUCUMOCTY

no HacblleHHocTn (PH-KB) 3HauuTenbHo pacxopstes (Puc. 2B).

MonyyeHne HOBbIX NETPOMIN3NYECKMX CBA3EN NO3BOSISET NOBLICUTH

OLEHKY HedqTera3oHacbileHHOCTW N9 MHOrUX 30H U MMacTos.

50

Tak, KO3(hUUMEHT He(hTEHACKILIEHHOCTM No nnacTy Tq B OTYeTe

no EBpCVKOBCKDMy MECTOPOXAEHNIO 0Ka3ancs 3aHMXXEHHbIM

Ha 7-22,5% (Ta6n. 1).

He3saBucumbiM neTPOdN3NYECKUM 0GOCHOBAHIEM BO3MOXHOCTY
MOBbILLIEHIS OLEHKM HEITEra30HaCkILLEHHOCTY MO TYPHEACKIM OTro-

XEHUAM CIIYXaT CYLUECTBEHHO BOMEE HN3KME 3HAYEHUA OCTATO4HOM

BOJ0OHACILLEHHOCTN, NOJTy4EHHbIE C 1CMOSIb30BAHNEM COBPEMEHHbIX

METOOVK 1 annapaTypbl. Tak, conocTaBneHNs 3Ha4eHuI nopncTocTn

11 NPOHMLAEMOCTY CO 3HAYEHUSIMIN OCTATOYHOW BOAOHACHILEHHOCTH,
nonyyeHHbIMU LenTpuddyrposatiem (npu 6 000 06./MuH) 1 kanun-
napumeTpuen (Puc. 3), nokasblBatoT, YTO N0 UTOraM LEHTpUEYripo-

T BaHWg pesynsrathl 3HaunTensHo — Ha 10-20% — Bbiwe, 4em
no KanunnApUMETPUI.
Metpochnainyeckue cas3n Ang konnektopos nnacta [, Bocto4Ho-
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Porosity Factor /
KoadhdhmumeHT nopuctocTu

@ — T+ Reservoir / [nact T4
@ - T, Reservoir / [nact T,
@ — T3 Reservoir / lnact T,
=== — New Relationship / Hosas sasncumocts

=== — Relationship from Reserves Estimate Report / 3asncumocts 13 0T4eTa ¢ N0ACYETOM 3anacoB

Water Saturation Factor /
KoathdmumeHT BOAOHACHILLEHHOCTI

OpeHGyprekoro  CTPYKTYPHOTO BbICTyna (MalUMACKME OTIOXEHNS)

Fig. 2 Petrophysical Relationships
for T4, Ty, T3 Reservoirs

Puc. 2 lerpothnanueckme 3aBUCUMOCTH
no nnacram Tq, Ty, Tg
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Data from the Reserves Estimate Report /
AaHHBIE U3 OTYeTa C IIOACYETOM 3aIlacoB

Reservoir Resistivity, Omm /

ConpoTuBaeHue aacta, OMm Porosity Factor, % /
Koaddunuent

TIOPUCTOCTH, %

50

100 11,9
50 13,6
100 13,6

Oil Saturation Factor, % /
Koaddumnuent
HedTEeHACHIIIEHHOCTH, %

Values Calculated Using the New Relationships /
3HaueHHs!, BBIMUCACHHBIE TI0 HOBBIM 3aBUCHMOCTSIM

Water Saturation Factor, % /
Koaddumnuent
BOAOHACBIIIEHHOCTH, %

Oil Saturation Factor, % /
Koaddunuent
He(dTeHaCHIIeHHOCTH, %

Table 1 Weight-Average Values of Porosity Factor and 0il Saturation Factor for T; Reservoir
Ta6n. 1 Cpepnes3Bewennble KO3thMUMEHTbI NOPHCTOCTH M HediTeHacbieHHocTH no nnacty Tq

saturation relationships (resistivity index vs. water saturation factor)
differ significantly (Fig. 2B). New petrophysical relationships will improve
the quality of oil / gas saturation assessment for many zones and res-
ervoirs. For instance, oil saturation factor for T4 reservoir in the Report
on Barsukovskoye field appeared to be underestimated by 7 percent to
22.5 percent (Table 1).

Much lower values of residual water saturation acquired through
the use of modern tools serve as an independent petrophysical justifi-
cation of oil saturation upside in Tournesian depositions. As porosity and
permeability values were compared to residual water saturation values
acquired from spinning (at 6,000 rpm) and capillarimeter (Fig. 3),
it was discovered that the results obtained from spinning exceed those
obtained from capillarimeter by 10 percent to 20 percent.

Core samples from Vakhitovskoye and Rodnikovskoye fields were used
to derive petrophysical relationships for reservoirs of D4 formation of
Vostochno-Orenburgskiy Protrusion (Pashiyskian depositions).

BbinK NonyyeHbl Ha 06pa3uax kepHa Baxutosckoro n PogHUKoBCKOro MecTopoxae-
HUA. [N aTX 1 MHOMWX APYriX 06LEKTOB OHO3HAYHO YCTAHOBMEHA BO3MOXKHOCTb
o6acHoBaHwst nonoxenns BHK Ha Gonee HU3kix oTmeTkax. B ka4ecTse 060cHOBaHIS
TaKoro CHVKEHUS VCMIOMb3YIOTCH AaHHbIE KanuMMspUMETPUYECKIX WCCNE0BaHMIA
11 MX UHTEPNPETALM C NOMOLLbI0 HOMOrpamM COMOCTaBAEHWS NOPUCTOCTM U Hachl-
LLEHHOCT MAIacTa C Y4YETOM €ro MosoXeHNs 0THOCUTENbHO ypoBHs BHK.

B uacTHocTu, HoBas neTpotinavueckan WHOpMaUMs MO3BOAMNA YTOYHUT
nonoxeHve BHK no nnacty [11 OxHo-Ky6ackoro nogHsTvs BaxutoBekoro mecto-
poxpenus (Puc. 4).

B cks. 1 nnact BckpbIT B wHTepBane -3 187,5 — 3 190,8 m, adchexTnsHas
HedTeHacbILeHHas TonwmHa coctasnseT 3,3 M. Konnektop XapakTepuayetcs
cpenHei nopuctocTbio oT 10% 1 HedTeHachIWeHHocTbio 75%. Mpu onpo6oBaHum
B KOTIOHHE NOMyYeH OHTAHHbIA NPUTOK He(hTV fe6utom 7,6 M3 B CyTki Ha LTy-
uepe 3 mm. BHK no 3anexu He BCKPbIT, NO3TOMY YCMOBHO MPUHST MO NOAOLLIBE
HedhTeHaCbILEHHOrO KonmekTopa Ha abeontoTHon otmeTke -3 190,8 m.

For these and many other objects the unequivocal possibility of
lower OWC justification was proved. To support such subsid-
ence, capillarimetric data are used along with the results of
their interpretation based on porosity vs. reservoir saturation
nomograms with account for the reservoir location relative to
the OWC.

In particular, new petrophysical data verified the OWC loca-
tionin D1 reservoir of Yuzhno-Kubanskoye Uplift at Vakhitovskoye
field (Fig. 4).

In Well 1 the reservoir is penetrated in the interval of
-3,187.5 m to -3,190.8 m; the net pay is 3.3 m. The reservoir
features average porosity value of 10 percent and average oil
saturation of 75 percent. The test in the cased horehole yielded
oil flow at 7.6 cu. m per day with 3-milimeter choke. The OWC
was not located in the accumulation and the bottom of oil satu-
rated reservoir was taken for the lowest known oil at -3,190.8 m
true vertical depth (TVD).

In the West block Well 2 was drilled in the crest of
the structure; the reservoirs are identified at -3,178.2 m TVD
to -3,184.2 m TVD. The porosity is about 12 percent on aver-
age across the reservoir, oil saturation is 87 percent. After
perforation, high rate of water-free oil was gained, 122.4 cu. m
of oil per day with 12-millimeter choke. Well logs indicate that
the reservair is oil-saturated down to the bottom.

Residual Water Saturation Factor /

Residual Water Saturation Factor /

Fig. 3 Porosity and Permeability
us. Residual 0il Saturation
for T4, Ty, T3 Reservoirs
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TNNC Data: / lautbie THHL:
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o — Gapillarimeter / Kanunnspumetpus

VNIGNI Data (Vrezovskoye Field) - Capillarimeter: /

Nanubie BHUTHU (Bpe3oBckoe MECTOPOXAEHNE) - KanUANAPUMETPUS:
@- T; Reservoir / [nact T4

@- T, Reservoir / [nact T,

@- T3 Reservoir / [nact Ty

Puc. 3 ConocraBnenune nopucTocT
W NPOHHLAEMOCTH
C OCTaToYHOH BOJOHACHILEHHOCTbIO
no nnacram Ty, Ty, Tg
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Well 3, which was drilled in the west periclinal of the structure,
penetrated the water-oil zone of the accumulation. The reservoir
is oil-saturated in the interval of -3,190.6 m to -3,195.6 m and water-
saturated in the deeper interval. The reservoir was tested separately
in the oil zone and the water zone; when perforated, the oil-saturated
interval yielded water-free oil inflow at 19.7 cu. m per day, the interval
below yielded water inflow at 126.2 cu. m per day.

In the area of Well 4 the reservoir net pay drops to 0.8 m (in the inter-
val of -3,182.8 m to -3,183.6 m). Well logs indicate that porosity is close
to cut-off values (8 percent to 10 percent). Low reservoir properties
are also confirmed by the well tests.

Based on well logs and test data from Well 3, the OWC was estab-
lished at -3,195.6 m TVD. Within the oil bearing contour the accumula-
tion measures 4.1 km by 1.0 km to 2.9 km, the height is 26 m.

In the East block of Yuzhno-Kubanskoye Uplift the OWC is related to
the bottom of the oil-saturated reservoir at -3,190.8 m TVD. However
the nomogram of Vakhitovskoye and Rodnikovskoye fields (Fig. 5) shows
that the OWC may be leveled 5 m lower and assumed at -3,195.6 m.
If the OWC was assumed at -3,195.6 m across the whole field the area
of the East block would increase by 840,000 sg. m, while the reserves
would rise by 44,000 t.

Significant upside for in-place volumes and hence the recoverable
reserves additions will be opened following the tests of the new petro-
physical relationships and porosity cut-off values, which were also
determined under VNIGNI studies program.

Efficient Studies to Ensure Robust Results
As pointed above, the poor quality of reserves estimation for many of

TNK-BP’s Orenburg fields is explained by the limited scope of well logging as
well as insufficient coring of productive layers and scarce core analysis.

Fig. 4 Structure Map of D Reservoir in Vakhitouskoye Field
Puc. 4 CrpyxktypHas kapra no nnacty [l, BaxutoBckoro mecropoxaenus

Ha 3anapgHom 6noke ckB. 2 NpoBypeHa B CBOJOBON YacTi CTPYKTYpbI, KOMMEek-
TOPbl BCKPbITHI Ha aBcontoTHoi oTmeTke -3 178,2 — 3 184,2 m. MopucTocTb
KONnekTopa B cpegHeM no nnacty coctasnsieT okono 12%, HedTeHachllleH-
HocTb — 87%. [Mpn nepdhopaunn nonyyeH BbICOKMIA Ae6UT Ge3aBogHon HedhTh —
122,4 m3 B cyTku Ha wryuepe 12 mm. Mo paxHbIM TVC, KonnekTop HedTeHachl-
LEH [0 NOAOLLBHI.

BaskHenmmnM ycaroBHUEM
3ppeKkTuBHOrO nucnoab3osanusa F'NMPC
ABASIETCS COUYeTaHne BCeX BUAOB
CKBa’>KNHHBIX NCCAEAOBAaHUN

C OIlepaTUBHOM NHTEpPIIpeTalen
MIOAYyYaeMbIX MaTepruaAOB

Efficiency of wireline well servicing
can be improved through

the combination of all types

of well logging and fast track
interpretation of the data acquired

Cks. 3, npobypeHHas Ha 3anapHoV NepuKAVHANK CTPYKTYPbI, BCKPbINa BOAO-
HetTaHYI YacTb 3anexu. Konnektop HedTeHachilleH B uHTepsane -3 190,6 —
3 195,6 M, HWXe XapaKTepuayeTcs Kak BOLOHACHILIEHHBIA. [1NacT pa3gensbHo
CMbITAH B HE(DTAHOW 11 BOLOHACHILLEHHON
30Hax: npu neptopaun B HEQTEHACI-
LEHHOM MHTEpBane Nomy4eH NpuTok 6e3-
BOOHOV HedpTv neéutom 19,7 m3 B cyTkM,
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HIXE — NPUTOK BOAbI Aebutom 126,2 m3

B CYTKM.

B paiioe ckB. 4 adpekTnBHas TON-
wyHa nnacTa cokpaiwaetcs no 0,8 m
(-3 182,8 — 3 183,6 m). Mo paHHbIM
MMC, nopuctocTb 6AM3KA K rpaHU4HbIM
3HayeHusm 8-10%. Huskne konnekrtop-
CKME CBOICTBA Nnacta Takxe NopgTeep-
XAAKTCH UCTbITAHUAMU CKBaXMHbI.

B pesynsrate, no paHHbM [UC ¢ yye-
TOM Pe3yneraToB WCMbITaHWs Mo cks. 3
BHK no 3anexu npuHaT Ha abcomniaTHom
otmetke -3 195,6 M. Pa3vepbl 3anexu
B KOHTYpe He(TEHOCHOCTW COCTaBUAM
4.1 km x 1,0-2,9 km, BbicoTa — 26 M.

o BocTo4Homy 6rioky HDxxHo-Ky6aHckoro
nopHsTng BHK npuHgT no nopgowse HediTe-
HaCbILUEHHOrO KOMMEKTOpa 1 HaxomuTcs
Ha a6contoTHoi oTMeTke -3 190,8 m. OpHako
COranacHo [aHHbIX, Momy4YeHHbIX C WCMOMb-
30BaHMEM HOMOMpaMMbl N0 BaxuToBckomy
N POOHMKOBCKOMY — MECTOPOXIEHUAM
(Puc. 5), BHK moxHo onyctiTb Ha 5 M
11 NPUHSTH €ro Ha oTMeTKe -3 195,6 m. Ecrin
Xe Takoi ypoeHb BHK npuHsth Ha Boem
MECTOPOXOEHUN, NMowagb  BOCTOYHOO
6roka yBemaunTcs Ha 840 Thic. M2, a 3ana-
Cbl, COOTBETCTBEHHO, Ha 44 ThiC. T.

CepbeaHble pe3epsbl MpupocTa reono-
MMYECKMX W, CNeoBaTENbHO, M3BMeKae-
MblX 3anacoB GyayT YCTaHOBMEHbI 38 CYET
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100 Fig. 5 Nomogram to Determine
Water Saturation with Account for
% Height ahove OWC, D, Reservoir
Puc. 5 Homorpamma pnsa onpepenenus
B BOAOHACLIWEHHOCTH B 3aBUCHUMOCTH
60 §\\\\\:_“—‘ FKalh=0 1) ot BbicoThbl Hap ypoeHem BHK,
. S e 2 R nnact [l
e T
S 40 KB ™N T Ke(h=D.5m)
‘\\ \\\ anpoBaLui HoBbIX NETPOMIU3NYECKMX 38BICMOCTEN 1 rpa-
N\ \\ HUYHBIX 3HAYEHWIA NO MOPWUCTOCTW, KOTOPbIE TaKXe Bbinn
2 NI N T Ka(h=lim) onpefeneksl B pamkax nccnegosanuin BHATHI.
KoB NI ~
~N N ~—
\\=§\\\\\ I —— Kblfrgw JipchexTMBHbIE MCCNEAOBAHMWA —
— KB(h=10M) HapjexHble pe3ynbTarbl
0
0 5 10 Kn.% 5 20 25 Kak oTMe4anoch Bblllie, OCHOBHbIMI NPUYMHAMI HA3KOTO
Ko — Residual Water Saturation Factor / KoachdhuLineHT ocTato4Hoii BOAOHACHILLEHHOCTY KasecTea BbIHOHH!?rl-Il_Il-IEIEPHOﬂCHeTOB 3anaFOB o MHOTVM
Kn — Porosity Factor / KoathcuLivexT nopucroctu MECTOPOXAEHNAM -BP B OpeH6yprckon o6nactu ctanu
KB — Water Saturation Factor / KoachhuLmeHT BofoHACKILLEHHOCTI 0orpaHMyeHHocTb BoinonHgemoro komnnekca MG, a Takxe
Marnble 06beMbl 0T60PA 11 OrpaHNYEHHbI KOMMMEKC UCCHe-

To ensure reliable petrophysical support of the fields representative
core samples should be recovered from productive intervals and then
analyzed with the tools that meet the complexity of the task set.
Extensive use of informative wireline well servicing will also facilitate
detailed reservoir studies. Tvergeofizika Scientific and Operational
Center for Geophysical Works was contracted to formulate relevant
recommendations with regard to the specific geologic and technical
conditions of Orenburg fields.

The wireline well servicing tools are chosen upon the complexity of
field structure and well drilling technology. High efficiency of geophysical
and other borehole profile studies can be achieved through the combina-
tion of all types of well logging and fast track interpretation of the data
acquired. This enables to obtain information on the potential of the
penetrated section and the presence of commercial reservoirs immedi-
ately in the process of drilling; and when the drilling is completed —
to make more informed decision on either running the production string
or eliminating the barefoot wellbore.

Following the analysis, specialists from Tvergeofizika suggested that
wireline well servicing suite should be complemented with various state-
of-the-art highly informative well logging means, first and foremost,
gamma-gamma density log (density GGL), which is now applied only to
9 percent of wells. Its advantages rest in the low impact of rock shaliness
and void space on porosity determination results. The technique is sensi-
tive to porosity variations in the range of both low and high values.

Porosity can also be determined through the use of neutron, sonic
and gamma ray suite (NL-SL-GGL). This combination helps to substan-
tially improve accuracy of porosity determination in heterogeneous (with
regard to lithology) reservoirs and determine their likely lithological
composition.

Nuclear-magnetic logging is also recommended for the wireline well
servicing suite. It is a single tool fundamentally capable to acquire dif-
ferentiated data on porosity distribution and to determine various ele-
ments of total porosity under a strang magnetic field.

The most popular commercial application of the combined nuclear-
physical methods (NPM) is studies of development wells, which
have been on production for many years. These studies include carbon-
oxygen logging, which enables to quantify material composition, poros-
ity and the degree of oil / gas saturation of rocks in old cased wells.
This method is also capable to identify and put on stream previously
overlooked accumulations and, considering the verified volumentrics
from old wells, to explore for and estimate reserves of the overlooked
accumulations and to appraise the accumulations which have been
exploited for a long time without additional drilling.

n

[0BaHIS KEepHa U3 NPOfyKTUBHbIX NNAcToB.

HapexHoe neTtpoduanyeckoe 06ecneqeHne MecTOPOXAEHUA MOXET BbiTb
o6ecrneyeHo 3a CYeT 0TBOpa 13 MPOAYKTUBHBIX NNAcTOB MPEACTaBUTENbHOMO
KEpHa 1 ero 1CCMefoBaHnii KOMNIEKCOM, OTBEYAOLMM CNIOXHOCTW NOCTaBNEH-
HbIX 3apad. [Ing nogpoBHOro M3y4YeHns 3anexen Takxe TPeGYeTCs NpoBeneHue
B CKBaXWHaX LLNPOKOro 11 MHhopmaTeHoro komnnekca [APC — nns pa3pa6oTku
COOTBETCTBYIOLLVMX PEKOMEHAALMIA NPUMEHUTENBHO K KOHKPETHBIM Feomnoro-Tex-
HUYECKIM YCIOBUSIM MecTopoxaeHuin B OpeHByprckom pernoHe Gbinn npuene-
yeHbl cneuranueTsl OAQ «Hay4Ho-npor3BofCTBEHHBIV LIEHTP N0 FE0(N3NYECKIM
paboTam «TBepbreadnankar.

Texronorus BeinonHeHus [APC onpepnenseTcs CNoXHOCTbIO CTPOBHUS MEecTo-
POXAEHIA 11 TEXHOMOTUEN BYPEHIS CKBAXWH. BaxHeimm xe ycnosuem adhek-
TVBHOrO MCMOMb30BaHs Te0(U3NYECKNX 1 APYrX METOLOB N3y4eHUs pa3pesos
CKBAXMH SBNSETCS COYETAHME BCEX BUMOB CKBAXMHHbBIX CCMEN0BaHMUA C onepa-
TUBHOW VHTEPNPETaLUMer nony4Yaemblx MaTepuanos, 4YTO MO3BOMAET MOMY4UTh
MHAOPMaLM0 0 NEPCNEKTMBHOCTM BCKPLIBAEMOrO Pa3pesa W Hanmyuu NpoMmblLL-
NEeHHbIX KONMEKTOPOB YXe B Npouecce GYpeHws, a no 3aBepLleHu/ NpoBOAKM
CKBaXMHbI NPUHIMAThL 60Mee 060CHOBAHHOE PELLEHNE O CMYCKE 3KCMNyaTalyoH-
HO KOMOHHbI WA NINKBIAALUI CKBAXWHBI C OTKPbITbIM CTBOMOM.

Mo uroram aHanu3a, cneuvanucTsl OAQ HIL| «TBepbreocinanka» npemnoXmunm
[ONOMHITENBHO BKNYaTh B Komnneke MAPC uenbii psp coBpEMEHHbIX BbICOKO-
MHAOPMATMBHbIX METO[OB reodinanyeckix uccneaosaHnin. B nepsyo ovepem,
peyb WAET 0 MeTofe MNOTHOCTHOro ramma-ramma kapotaxa ([TKn), koTopblit
Ha CErofHsLIHNA [eHb BbINONHSETCS nuwb B 5% ckBaxwH. Ero npeumyliectsa
3aK/i04alnTCs B crnatoM BRAMSAHAW TMHUCTOCTY NOPOA W CTPYKTYPbl EMKOCTHOTO
MpOCTPAHCTBA Ha Pe3ynbraThl ONpeaeneHns KoahmnuMeHTa NopucToCT — METOL,
OO/HAKOBO YyBCTBUTENEH K W3MEHEHMO NOPWUCTOCTW B 0BRacTi Kak MarblX,
TaK 11 BOMbLLUNX 3HAYEHUI.

KoadhchuumeHT nopucTocTM MOXHO Takxe OMpeensTb no KOMMNeKcy MeTofoB
HETPOHHOrO, akycTiveckoro 1 ramma-ramma kapotaxein (HK-AK-ITK) — Takoe
COYETaHME NMO3BONSET CYLUECTBEHHO NOBbICUTL TOYHOCTb OMPEAEeneHus Koadu-
LiMeHTa NOPUCTOCTM B HEOAHOPOMHbIX MO NUTOMOMAW KOMNNEKTOpax 1 0IHOBPEMEHHO
YCTaHOBWTb X BEPOSTHBIV INTONOMMYECKIA COCTaB.

K Bkntovenmnio B komnnekc MAPC pekomerpoBaH 1 METOR SepHO-MarHUTHOro
KapoTaxa — B CUIbHOM MarHUTHOM Mofe OH SBNSETCS eAMHCTBEHHbIM METOAOM,
MPYHUMNNANBHO NO3BONSIOLMM MONY4YTh AUGHEPEHLMPOBAHHYID MH(OPMALIO
0 pacnpefeneHi nopucTocTi W ONpefeniTb PasnnyHbIe KOMMOHEHTbI 06LLUEN
nopucTOCTH.

[MpoMbILLNEHHBIM 1 HanGonee BOCTPeGOBaHHbIM BapUaHTOM NPUMEHEHNS KOM-
nrnekca sinepHo-(uanyeckux metoaos (IOM) sBng0TCS UCCNENOBAHNS CKBAXIH
3KCMMyaTaLyoHHOro (hoHAA Ha MECTOPOXMABHNSX, Y)KE MHOMAE rOfbl HAXOMALNXCS
B pa3pa6oTke. K nx wmicny oTHocutes v meTon yrnepoaHo-kicropogHoro (G/0)
KapoTaxa, MO3BONSIOWWA KONMMYECTBEHHO OLIEHWBATb BELIECTBEHHbIA COCTaB,
MOPUCTOCTb 11 CTEMEHb HE(TEra30HAaChILEHHOCTM NOPOf B «CTapbix» 06CAXEHHbIX
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ckBaXmHax. [Tpn aTom nosiBng-
ETCS BO3MOXHOCTb BbIABMATH
11 BOBNEKaTb B paapaGoTky npo-
MyLIEHHbIE 3aneXit 1 3a CHeT
YTOYHEHUS! MOCHETHbIX Mapa-
METPOB MO «CTapbIM» CKBaXN-
HaM C OrpaHN4eHHbIM KOM-
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Fig. 6 Interpretation Results of Nuclear-Physical Methods Applied to Well #4504
of Sorochinsko-Nikolskoye Field
Puc. 6

Copouuncko-Hukonbckoro mecTopoxpaeHns

Significant experience has already been gained in identification of
the overlooked accumulations through the use of NPM in Brownfields.
Thus, NPM were applied in 2007-2009 to 89 wells of Sorochinsko-
Nikolskoye field. Based on the data from Well #4504, the B>" reservoir
is characterized as oil bearing with oil saturation factor of 70 percent.
TVD of the By! hattom is tagged at -2,248.4 m, that is 16.9 m lower
than the officially approved OWC (-2,231.5 m) (Fig. B).

Wireline well servicing suite at Orenburg fields should also include
hydrodynamic log, which is currently applied in single wells only.
It enables multiple horizon tests without lifting the tool to the surface.
Hydrodynamic log tools can verify net pay in barefoot wells, obtain fluid
samples, determine reservoir pressure by a pressure curve registered
during the tool operation, and calculate the permeability factor at
the point of the test.

Finally, the current low core recovery from the productive formations
at most TNK-BP’s Orenburg fields should be considered. To improve
the situation, wireline drilling core sampler should be included into
wireline well servicing suite. The device is designed for sampling of
rocks from the walls of barefoot wells to determine lithology, stratig-
raphy, and petrophysical properties of the target object rocks as well
as their oil and gas content. The use of drilling core samplers will con-
tribute to the efficiency of borehole profile studies by partially substi-
tuting the core by samples obtained from wellbore wall.

In the future, the use of state-of-the-art wireline well servicing tools
will help to avoid the current situation related to low certainty of reserves
at TNK-BP’s Orenburg fields. The new study results will also provide
materials for further subsoil studies and new petraphysical relationships
which will reflect the characteristics of every single field in the region
more accurately. Experts assume that similar studies may be run outside
of Orenburg region as well. The same problem exists in relation to
the AV reservoirs of Samotlor field, as well as other Brownfields.

But as of now, TNK-BP specialists are sure, that Orenburg subsoil
contains substantially more reserves than are currently estimated.
The studies of core samples selected on the principle of petroleum
geology zoning may enable upward revision of the original hydrocarbons
in-place; the volume of the additional reserves will be clear after
the results have been tested in expeditious reserves estimates.

Hogamag @ Hians Ne34
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nnexkcom [VIC nposoguTh pas-
BEOKY ¥ NOACYET 3anacos
BbISBIEHHbIX PaHee MpomnyLLeH-
HbIX 3anexen W [opa3seaky
ANUTENBHO  3KCNYaTUPYEMbIX
3anexen 6e3 bypeHus ponor-
HUTEMbHbIX CKBAXWH.

K HacTosiemy BpeMeHM ke
HaKoM/eH 0CTATOYHO BOrIbLLIO
ONbIT BbIABNEHAS MO AaHHbIM
ADM nponyLeHHbIX 3anexen
Ha [nMTenbHO paspabatbisae-
MbIX MECTOPOXMEHUSX. Tak,
8 2007-2009 ropax uccneno-
BaHus AM®M nposogunmch
B 89 ckBaxuHax CopoynHcko-

PesynbTathl MHTEpNpeTauuu aaepHo-thusnueckux merogoe no cke. N24504

HuKonbCKoro MecTopoXXaeHus.
[To [aHHbIM  VCCIIE0BaHNIA
B ck8. N°4504, nnact B!
XapakTepu3yetcs kak HediTe-
HOCHBIN € KO3(h(ULMEHTOM
HE(TEHACHILEHHOCTY, PaBHbIM
70%. A6cornioTHas 0TMETKa NoAoLwBk! niiacTa by ! HaxomwuTes Ha yposHe -2 248, 4 w,
ut0 Ha 16,9 M Hike npuHsToro BHK (-2 231, 5 m) (Puc. B).

B komnnekc MMPC Ha mecTopoxaerusx Oper6yprekoi 06nacTit Heo6XoaMmo
BKMIOYaTh Takxe ruppoanHamunyeckuin kapotax (FOK), koTopblit cerogHs npo-
BOAMTCS NULWb B EAMHNYHBIX CKBaX(MHaX. C ero nomollbl MOXHO NPOBOAUTL
MHOTOKPaTHbIE MCCMEoBaHMs B nnacTax 6e3 nogbema npubopa Ha NoBEpX-
HocTb. Annapatypa [[IK no3BonsieT B HEOGCAXEHHbIX CKBAXMHAX YTOYHSTH
3()(DeKTMBHYIO MOLLHOCTL KOMnekTopa, 0TéKpaTtb Npobbl N1acToBoro grionaa,
onpeaensTb NNacToBOE [AaBMEHWE N0 3aperucTpupoBaHHON B X0fe paboTbl
npubopa KprBOi aBNEHNS 1 BbIYUCASTL KO3 (MULIEHT NPOHMLAEMOCTY NNacTa
B TOYKE 0MpoBOoBaHMS.

HakoHew, y4uTbiBas HU3KWM BbIHOC KEPHA 13 MPOAYKTMBHbIX MNacToB MOYTHA
no scem mectopoxaeruam THK-BP B OpenBypxbe, B komnneke MAPC Heobxoau-
MO BK/HOYaTb KCMOMb30BaHNE CBEPNALWMX KEPHOOTGOPHWAKOB Ha KapaTaxHOM
Kabere, npegHa3Ha4veHHbIX 41s 0T6opa 06pasLoB ropHbIX NOPOS U3 CTEHOK Heob-
CaXEHHbIX CKBAXVH C LIENb0 ONPefeNneHs NUTonorum, cTpaturpadig u netpodn-
3M4ECKMX CBOVMCTB FOPHbIX NOPOA, CRaratolLyX UCCneayemblil 06bEKT, U UX HedTe-
ra3ocofepxanus. [prMeHeHe CBEPRALLNX KEPHOOTOOPHUKOB NO3BOMNT NOBbICUTL
3((heKTMBHOCTb 13y4eHNS pa3pesa NyTem YacTUYHOV 3aMeHbl KepHa 06pa3uamu
113 CTEHOK CKB@XIIH.

B 6ynywem ncnonb3osaHie B komnnekce M/PC HoBbIX COBPEMEHHbBIX METOA0B
No3BONUT 136EXaTb NOBTOPEHIS HbIHELHEN CUTYaLmK, CBSA3aHHOI C HEBbICOKOW
[0CTOBEPHOCTLIO 3anacoB no opeHByprckum mecTopoxaeHnsm THK-BP. Kpowme
TOro, Pe3ynbTaTbl HOBbIX MCCMEN0BaHMA 0BecneyaT maTepuan Ang AanbHerLwero
N3y4YEHUS HEOP W YCTAHOBIEHNS HOBbIX METPOGM3NHECKMX 3aBICUMOCTEN, Bonee
TOYHO OTPaXaloLWMX OCOBEHHOCTM KaXHOr0 OTAENbHO B3ATOr0 MECTOPOXAEHNS
B pervoHe. Mo oueHkam cneuvanicTos, noaoGHbIe MccneaoBaHis GyayT BocTpedo-
BaHbl He Tonbko B OpeHBypxbe — aHanoruyHas npobnema HabniopaeTcs U no nna-
ctam AB CamoTnopckoro MecTopOX/EHNs, a Takxke Mo ApyriAM MECTOPOXAEHUAM
Ha No3pHer cTaguv paspaboTki.

Hy a noka cneupanuctsl THK-BP yBepeHbl, 4To 0peHGyprekue Heppa copepkar
ropa3no 6Gorblle 3amacoB, YeM CuMTaeTcs B HacToswee Bpemsi. [lpoBedeHHble
1ICCIEN0BaHNS KepHa, 0TOGPaHHOMO B KOMMEKLW MO MPUHLMNY HediTerasoreonoru-
Yeckoro pavioH1POBaHMS, BO3MOXHO, NO3BONST NEPECMOTPETb 06bEM HauarnbHbIX
reononAYeckIX 3anacoB YrNeBOAOPOLOB B CTOPOHY YBENMNYEHWS, @ HACKOMbKO OHO
BYMET CYLIECTBEHHbIM, CTAHET SCHO MOCHE anpoBauvi Nomy4YeHHbIX Pe3ynsTaToB
B OMEPaTVBHbIX NOLCYETaX 3anacos.
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Cucrema xpanenus cericmuueckux aannbix THK-BP —
peleHne Ha MIMpoBOM YpPOBHE
TNK-BP Introduces a World-Class Solution

for Seismic Data Storage

AKmuBHOe npoBegeHue re0AOropa3BegoiHbIX pabom sIBASIeMCs OGHUM U3 Cmpameruieckux HanpaBAenul
geameabnocmu THK-BP. B npowiaoM rogy, HeCMOmMPA HA KPU3uc, B 3my cgepy ObLA0 gONOAHUMEALHO
Hanpasaeno $29 MAH, a 00w ull 06beM eKerogHOro (hpUHAHCUPOBAHUS T€OAOTOPA3BEgOUHbIX pabom

B oawxkatiwue 10 rem cocmasum $350-400 maR.

PeanruzoBannnili B TromeHCcKoM HepmaHoM HayuHoM uenmpe (THHL]) npoexm co3ganus coBpeMeHHOIo
XpaHuAuUWa celicmuieckol uHgopmayuu 3HAYUMEABHO 00Aerium pabomy ¢ reoA0ropa3BegoiHbIMU
gaHHBIMU U NO3BOAUM BbIBECMU €€ HA KAUeCMBEHHO HOBbIU YPOBEHb.

A robust E&A program is one of TNK-BP's strategic priorities. Last year, the Company invested
an additional $29 min in E&A despite the financial crisis, and in the next 10 years annual exploration

funding will amount to $350 min to $400 min.

A project to create a modern seismic storage facility recently completed by Tyumen Petroleum Research
Center (TNNC) will facilitate exploration data handling and bring it up to a brand new level.

Wrops Mapbun (IEMaryin@tnk-bp.com),
MEHELPKED 10 YPABIEHNI0 AaHHbIMYN

W MPUTIOKEHUAMY — 38MECTUTESb QUPEKTOPa
Lenaptamenta UT n B[], THHL|

Igor Maryin (IEMaryin@tnk-bp.com),
Data and Applications Manager —

Deputy Director, IT and Database Dept.,
TNNC

Avntpnii Kawnpeknx
(DVKashirskikh@tnk-bp.com),
npoekTHbi MeHemxep, THHL|
Dmitry Kashirskikh
(DVKashirskikh@tnk-bp.com],
Project Manager, TNNC

results. In TNK-BP, this information is stored in electronic form

(magnetic tapes, exabytes, and CDs) in Tyumen Petroleum
Research Center (TNNC) along with the final results of seismic
processing and interpretation in ASCIl files (reports, graphic
annexes, and study findings). All the electronic data are indexed and
placed in server archive files, where they can be accessed by TNNC
staff and users across TNK-BP.

Seismic data will be used in future projects; therefore, it is vital
to ensure its safe-keeping and integrity, which is the key task for TNNC's
IT and Database Dept. In case initial seismic data are lost repeated
seismic acquisition will be required, while inefficient storage of process-
ing and interpretation results may impact the overall ESA profitability.

To address this issue a corporate seismic storage facility was estab-
lished in TNNC. The project was initiated in 2007, when a hardware-
software system was launched for centralized seismic storage and data
medium control and indexation. The bulk of the project was completed
in January 2009; in October 2009 the storage facility premise

Field shooting data constitute a considerable part of ESA

174

Nagen Moranoe (PAPotapov@tnk-bp.com],
Ha4asnbHuK 0Taena apxusHeix cuctem, THHL

Pavel Potapov (PAPotapov@tnk-bp.com),
Archive Systems Section Head, TNNC

aHHblE NONEBbIX CEACMMYECKMX UCCNE[0BAHNA COCTABNAT 3HAYNTENBHYIO

4acTb pe3ynbLraToB reonoropassefoyHbix paéot. B THK-BP ata uHchopma-

LS B 3NEKTPOHHOM BuMpe (Ha MarHWTHbIX NeHTax, 3k3aGaiTax, nasepHbix

1CKaX) NoCTynaeT Ha XpaHeHue B TIoMeHcKuin HediTaHOM HayyHbI LeHTp (THHLY,

ClOfl@ e CTEKaloTCH OKOHYaTEeNbHble PEe3ymnbTaThl 06paboTKM W WHTEpPNpETaLn

CEMCMMYECKIX [aHHbIX — TEKCTbl OTHETOB, rpadMyeckie MPUNOXKEHNS, AaHHblE

pe3ynsratos ccnenosaruii — B ASCII-chaiinax. Bce naHHble B aneKTpOHHOM BUaE

VHOEKCMPYIOTCS 11 pa3MellaloTcs B (haiinoBble PECYpChbl apxvBa Ha CEepBepe,

K KOTOPOMY MMetoT AocTyn coTpyaHuki THHL n nonb3oBaTenu ua gpyrix npons-
BOLICTBEHHbIX noppa3aeneHuini THK-BP.

CoxpaHeHwe Nony4eHHoM MHGOPMaLK [N CNoMb30BaHUA B BYYLLNX NPOEKTaX
ABNSETCH BaxHeMwWer 3anaden [lenapTameHTa MHGOPMALMOHHBIX TEXHOMormn
1 6a3 gaHHbIx (AT v B[) THHL, Begb B cnyyae yTpaThl NEPBUYHBIX CEACMUYECKMX
[aHHbIX NS WX BOCCTAHOBMEHMS NOTPeGylTcs NOBTOPHbIE CEMCMOPa3BeoYHbIE
paboTbl, @ HEA(EKTUBHOE XPAHEHWE Pe3ynsraToB 06paboTkn W WHTepnpeTaunn
[@HHbIX CNOCOBHO CHU3WTL 06LLYI0 PEHTABENbHOCTL FEe0roropa3Beaky.

[ns pewweHns aTon 3apa4un Ha 6aze THHL| 6bino cosnaHo KopnopaTtusHoe xpa-
HUNWLLE Cercmmyeckor uHdopmaun. MpoekT 6bin uHnummposad B 2007 rogy —
Bbin CO3AaH annapaTHo-NPorpamMMHbIA KOMMNEKC 15 LEHTPan30BaHHOM XpaHeH!s
CeMCMIYECKMX [aHHbIX, y4eTa / uHpekcaumn Hocutenen. OcCHOBHble paGoTl
no npoekTy Bbink 3akoH4eHbl B gHBape 2009 ropa, a B OKTAGPE 3aBEPLIMAMCH
MO[EPHM3aLUMS NOMELLEHNS B COOTBETCTBIW C COBPEMEHHBIMYM TPEBOBAHUAMN
K Takoro Tuna XpaHunuLiam, MoHTaX 060pyAoBaHUS 1 HAaCTPOKa KoMMnekca npo-
rpammHoro o6ecneyenus (M0).

Vcrpanun: nmerownecs HeJOCTaTKK

Ha momeHT 3anycka npoekTa B THHL| xpaHunocs yxe okono 20 000 paannyHbIx
MarHUTHbIX HOCWTENE CencMiYeckon WHhopmaummu, okono 75% ot ux wucna
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was upgraded to meet relevant standards, the equipment installed and
the software set up.

Closing the Gaps

At the time the project was launched around 20,000 different mag-
netic media containing seismic data were being stored in TNNC. About
75 percent of these media were magnetic tapes that require highly
specific storage conditions (temperature, humidity). However, they
were being kept in an unsystematic way while unsuitable storage condi-
tions could have resulted in extensive data losses.

OO0t 00 beM €KEeroAHOTO

(pruHaHCUPOBAHUSA

reoaAoropa3B€AOYHbIX pa60T

B OAmkarmue 10 Aet
coctaBurt $350-400 MAH

In the next 10 years

annual exploration funding
will be $350 mIn to $400 min

Storage of seismic processing and interpretation results was simi-
larly inappropriate. In 2008, TNNC was using a 500 GB RAID, whereas
at least 70 TB were needed to meet the needs of TNNC's Geology and
Reservoir Development Departments!
Moreover, there were certain gaps in the seismic control and
indexation system that resulted in longer search times and risks of
information losses. The gaps were as follows:
e lack of effective marking system to encode all the information on

the data medium

e Lack of equipment to remotely read and decipher the markings
e Lack of a dedicated medium database to enable rapid search
e Lack of automated medium circulation control

Hogamag @ Hians Ne34

COCTaBMANN MarHUTHbIE NEHTbI, ANS XPaHEHUS KOTOPbIX TPEBYIOTCS XKECTKO perna-
MEHTVPOBaHHbIE YCI0BMS (TEMnepaTypa, BnaxHocTb). OpHako XpaHeHue MarHTHbIX
HOcWTEnein 6bI10 6ECCMCTEMHBIM, @ HENOMXOASLIME YCHOBIS XPAHEHWS MO Npui-
BECTM K NOTEPAM BOMbLUIOT0 06bEMA AaHHbIX.

He MeHee cnoxHas cuTyauus CNoXunach W C XpaHEHWEM Pe3ynbTaToB 06pa-
BOTKM W WHTEPMpeTaunn cenicmmyeckon uHcopmaumi. B 2008 rogy B THHL
ncnonb3osancs RAID-maccus emkoctbto 500 6, B To BpeMst kak NoTpeBHOCTb
AenapTameHToB reonoropassegku THHL| B uckoBom npocTpaHcTee Ans paboTs
C CEACMUYECKNMI [aHHbIMK cocTaBnsna He mexnee 70 T6!

Kpome Toro, B cucTEME Y4eTa U NHOEKCcaLuN CEACMINYECKIX AaHHbIX UIMENNCh
CYLLECTBEHHbIE HEJOCTaTKM, YBENWYMBABLUME BPEMS MOMCKA AaHHbIX W PUCK
MOTEPY UH(OPMALN:

* QTCyTCTBME 3(H(DEKTVBHOV CMCTEMBI MAPKUPOBKM, OTPaX@toLLEN B 3aK0AMPOBaH-

HOM BMEE NOMHYI0 MHCDOpMaLWIo O HOCUTENE;

° OTCYTCTB/E BO3MOXHOCTY AUCTAHLUMOHHOMO CHMTLIBAHIS 11 PacLUMGIPOBKIA Map-

KIPOBKM;

* QTCYTCTBWE CMEUNani3npoBaHHoON MH(OPMaLMOHHON 6a3bl AaHHBIX N0 HOCK-

Tenam, No3BONAOLLEN OPraHn30BaTh BbICTPbIA NOUCK;

* QTCYTCTBME ABTOMAT/3VPOBAHHOIO KOHTPOMS Bblfayi HoCUTENEN.

MpoekT co3pans KopnopaTUBHOTO XpaHWUAULLA CECMUYECKON UH(OpMAaLN

HanpaBmneH Ha KOMMIIEKCHOE PELLEHVE UMEIOLWMXCA NPOBNEM W BKIIOYaET:

® CO3[aHVNe XPaHWIMLLA MarHuUTHbIX HOCUTENEN CEeCMUYECKNX LaHHbIX, 0TBe-
4aloLLEro COBPEMEHHbIM MUPOBLIM CTaHAAPTaM;

® 3aKynKy annapaTHO-NPOrpaMMHOra KOMMeKca, npegHa3Ha4yeHHoro Ang xpaqe-
HWs Pe3ynsLraTos 06paboTKy 1 MHTEPNPETALN CEACMUYECKNX LaHHBIX;

* pa3paboTky CUCTEMbl VHAEKCAUMW W NOWCKA WHEOpPMaLuU, MakKCUMAanbHO
NnoBbILUAKLWEN 3(h(EKTVBHOCTL PaboTbl C HOCUTENAMI CEACMIYECKIX LaHHbIX.

lpoaHanuaupoBa OMbIT MUPOBbLIX NUAEPOB, Takux kak Iron  Mountain
1 Lampertz, B cthepe CTPOUTENLCTBA XPAHWMNLL MarHUTHbIX HOCUTENEN, KoMaHaa
MPOEKTa Mo CO3[aHNI0 XPaHINLLA CEACMUYECKON MHOPMALUI NPUHSNA PELLEHE
pa3MeCTUTb €ro B 3aaHun kepHoxpaHunuwa THHL.

[ng co3paHns NONHOCTBIO M30MMPOBAHHOTO XPaHUAMLLA BHYTPU MOMELLEHMS
Bblrl CMOHTVPOBAH BOAOOTHEHENPOHULAEMbIA «KOKOH», MOKPbITLIA MarHUTO3KpaHu-
pYIOLEV CETKO, OLITYKATYPEHHbIA LUYHMUTOBOM CMECHI0 W 06ecneymBatoLmi,
TakuM 06pa3omM, HafeXHyH 3aluUTy OT BCEX BO3MOXHbIX BO3[ECTBUMI U3BHE.
OnTyManbHas BNaxXHoCTb 11 TeMNepaTypa B NOMELLEHIN NOAAEPXMBAIOTCS NPeum-
3VOHHBIMI  KOHAMLMOHEPAMIA G CUCTEMON
PEe3epBUPOBaHNS, @ KOMMNEKC NOXapoTyLue-
HUS BBINOMHEH C ra30BbIM areHToM, YTOGbI
B CNy4ae noxapa 06ecnevnTb Makcumarb-
HYl0 COXPaHHOCTb WMEIOWMXCS  [aHHbIX.
[ns XpaHeHWs HocuTenen Bblni 3aKynneHbl
He UMeloLLKe aHanoros B Poccum cTennaxu
thupmbl Gemtrac — oHM fenawT pa6oty
C HOCMTENIMM MaKCUManbHO yno6HOM
11 CyL|ECTBEHHO 06MeryalnT nouck Heobxo-
AMMON MHopMaLMKU. XpaHUnULLE OCHalLe-
HO CHUCTEMaMM BIAEOHABMIOAEHNS, OXpaH-
HOIN CUrHanM3auven 11 0TBEYaeT COBPEMEH-
HbIM TpeboBaHusgM 6e30MacHoCTW 1 Kopno-
paTWBHbIM CTaHAapTam.

Bce acnekTbl co3paHns COBPEMEHHOMO
annapaTHO-NPOrpaMMHOr0  KOMMIEKca Xpa-
HEHWsl peayrbraToB 06paboTki 1 MHTEppe-
TaUWM CENCMINYECKMX aHHBIX BbINi AeTanb-

< In the storage facility
data medium handling and search
are organized most conveniently.

B xpaHuauie pabora ¢ HOCUTEASIMU

WHOOPMANUH U UX ITOUCK
OpraHM30BaHbl MaKCUMaAbHO YAOOHO.
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TNNC's HP ExDS 9100 was the first HP system
of this standard to be supplied to Russia.

Panee xommnaekcer Hewlett Packard

YPOBHSA 3aKynAeHHOU aasg THHL]

cucreMbl xpaHeHus: AaHHbIX HP ExDS 9100

B Poccuio He nocTaBAIAUCE. [ 2

First in Russia

The project to create a corporate seismic storage facility
was aimed at finding a comprehensive solution to the above
issues; it included:

* Creation of a storage facility for magnetic media con-
taining seismic data built to the latest international
standards

e Procurement of a hardware-software system for storing
seismic processing and interpretation results

* Development of an indexation and information search
system to maximize the efficiency of seismic medium
handling

The project team has studied the experience of global
leaders, Iron Mountain and Lampertz, in magnetic medium
storage facility construction, and decided to locate TNK-BP’s
facility in TNNC's core storage facility.

To fully insulate the facility within the building a fire- and
waterproof ‘cocoon’ was installed, covered with a mag-
netic screening grid and plastered with a shungite mixture
for reliable protection against all possible external expo-
sures. Optimal humidity and temperature are maintained
by high-precision air conditioners with a backup system.
Fire extinguishers use a gaseous agent to ensure maximum
data preservation in case of fire. Gemtrac racks that have
no equals in Russia were purchased to store the data
media, facilitate medium handling and streamline informa-
tion searches. The storage facility has been fitted with
CCTV and security alarms and complies with the latest
safety regulations as well as corporate standards.

Hewlett Packard, the world’s leading manufacturer of
hardware-software systems, was contacted to study
every single detail of TNK-BP’s new hardware-software
system for seismic processing and interpretation result
storage. The optimal solution was the HP ExDS 9100
data storage system with a total capacity of over 290 TB — sufficient
to cover TNNC's needs for many years to come. A point to note is that
this is the first Hewlett Packard system of this standard to be sup-
plied to Russia.

Cucrema XxpaHeHUSI A@HHbBIX
HP ExDS 9100

C AICKOBBIMH HOCUTEASIMHU
o01muM 00'beMoM cBbite 290 To
o0ecrieyut NOTPEeOHOCTU
THHIL] Ha roas! Briepea,

HP ExDS 9100 data storage
system with a total capacity

of over 290 TB will cover
TNNC's needs for years to come

"

e | — —— ———
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HO npopaboTaHbl C MMPOBLIM NAEPOM N0 NPOW3BOACTBY MOOOGHBIX CUCTEM —
komnaHueit Hewlett Packard. B kayecTe onTiManbHOMo peLueHns Gbina BbiGpaHa
cuctema xpaHeHus paHHbix HP ExDS 9100 ¢ AncKoBbIMIA HOCUTENSMIA OBLLMM
o6bemom cabilwe 290 T6, 4To no3sonuT o6ecneynts notpeHocTy THHL B gucko-
BOM MPOCTPAHCTBE HA MHOrVe rofbl Briepen. HeobxogumMo OTMETUTL Takxe, 4To
0o atoro komnnekckl Hewlett Packard Takoro yposHsi B Poccuio He nocTaBnsnice.

Pelenre no cospaHnio cUCTEMbI MHAEKCALMA 11 NOMCKa HOCWUTENer, npemno-
XEHHOE MPOEKTHON KOMaHAOM, TakKE OCHOBAHO Ha aHanu3e MWUpOBOr0 OMbiTa
1, KDOME TOr0, B MaKCUMasbHOA CTEMEHMN YYMTBIBAET CMIELMAINKY BU3HEC-NPOLIECCOB
THHL| v nHTErpMpoBaHo B CYLIECTBYIOLIEE NPOrpaMMHOE 0GECNEYEHME, UCNONb-
3yemMoe cneupanictamu TIOMEHCKOro LieHTpa. HoBas crcTema BKII4aeT BO3MOX-
HOCTb MOWMCKa HOCUTENEN C MOMOLLbIO CKaHepa LUTPUX-KO[0B 1 TPEXMEPHOM CXEMb
XpaHWMNLLIA C YKa3aHMEM MECTOMOMOXEHUS KOHKPETHOTO HOCUTENS, a Takxe
Mo3BONSET CNEANTb 38 COXPAHHOCTBIO MEHT, KOHTPONMPYS CPOKM NPOBEJEHMS
pemacTepuHra. briaropaps aToi nporpaMMme Mofb30BATENM, HAXOOsCh BHYTPU
cneuyanuanposanHoro M0 (PCMS), cmoryT makciMarnbHO 6bICTPO NoaaTh 3asBKy
Ha HY>HYI0 MHAOpMaumto, @ paBoTHUKN OTAENa apXMBHBIX CUCTEM TaKXe BbICTPO
HalgyT 1 NPefocTaBaT TPEBYEMbIA HOCUTENb.

Ha camom Bbicokom ypoBHe

CeroHs MOXHO CMENO cKasaTb, YTO NOCTAaBNEHHas 3afava Mo CO3AaHuio
KOMMMeKCca-xpaHunuila AaHHbIX YCNELWHO BbIMOJIHEHA. OpI'BHVISBLlVI‘r'I XPaHeHnsa
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The project team has analyzed interna-
tional experience to decide on the medium
indexation and search system as well.
The proposed solution also takes into account ~ EEG_—_—_—_—————88
TNNC'’s business processes and is integrated
into TNNC’s existing software. With
the new system it is possible to search for
media using a bar-code scanner and
a 3D map of the storage facility showing
the location of any specific medium. It also
monitors the integrity of the tapes and keeps
track of remastering schedules. Thanks to
this system the users in a dedicated soft-
ware (PCMS) will request any information
as quickly as possible while specialists from
Archive System Section will quickly find and
supply the medium required.

To the Highest Standards

It can now be stated with confidence
that the challenge of creating a new data
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storage facility has been successfully com- ~ Ef==

pleted. The Company can now store its field

shooting data and seismic processing and interpretation results to
the highest international standards and this fact is yet another evidence
of TNK-BP’s leadership in Russian oil and gas industry.

The proposed comprehensive solution will ensure reliable and effi-
cient storage of magnetic seismic media and processing data for many
years to come. Existing data arrays will be used more efficiently and
costs on repeated research programs and information acquisition
will be reduced.

Over the last few years, Tech-
nology's Seismic Technology Dept.
has continuously brought up the issue
of creating a modern seismic archive
for safe storage of field data and seis-
mic processing and interpretation
results. It could also be used as a con-
venient means of exchanging infor-
mation between those involved in
seismic operations. A modern and
safe seismic storage facility will guarantee data integrity and
provide immediate access to seismic results for specialists in
the Corporate Center, TNNC and TNK-BP subsidiaries. It will
also enable timely updates of information as new results come in.

I would also like to highlight the new opportunity to main-
tain multi-year seismic projects that require integration of new
data over an extended period of time. This is particularly rele-
vant for field development projects.

The opportunities provided in this project will cut costs of
data acquisition and analysis, thereby reducing the operational
cycle for seismic projects.

At the same time, I would also urge the seismic storage
facility team to keep searching and continuously upgrade
the capabilities provided by the facility in terms of conve-
nience and functionality.
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MONeBoV CEICMNYECKON MH(OPMALMI 1 Pe3yrbTaToB ee 06paGoTKu 1 UHTepnpe-
TaUM Ha YPOBHE MyYLNX MUPOBbIX CTAHAAPTOB ELe pa3 Mop4epKuBaeT CTaTyC

THK-BP kak ogHoro n3 nuaepos poccuitckoi HedhTerasoBoii 0Tpacnu.

MpeanoxeHHoe KOMMEKCHOE pELeHe NO3BONMNT O0BECNEeYNTb HafexXHoe
1 ahheKTBHOE XPaHEHUE MarHUTHbIX HOCUTENEN CEMCMUYECKUX WCCREHoBaHui
11 pe3ynkTaToB 11X 06paboTky Ha MHoro neT Breped. ViMetoLnecst MaccuBbl MHdGop-
Mauum GyoyT UCTonb30BaThCsl GOMEE PaLUMOHANbHO, @ Pacxodbl Ha NPOBEOEHEe

MOBTOPHbIX MCCIE0BaHII 11 NPUOGPETEHNE MH(OPMALN COKPATSTCS.

AenapTaMeHT celiCMruUecKuX TexHOAorul BH « TexHoAornm» Ha MpOTsI-
JKEHUU MOCAEAHUX AET IIOCTOSIHHO ITIOAHMMAA BOIIPOC O CO3AQHUU COBPE-
MEHHOTO CEeHCMUYECKOTO apXHUBa, KOTOPHII IT03BOAUT HAAEKHO XPaHUTh
PEe3yAbTaThl MOAEBBIX PAOOT, 0OpaOOTKU M HMHTEPIpPeTaluy, a TakkKe
TIOCAY’KUT YAOOGHBIM CIIOCOO0M 0OMeHa HH(MOpMallkiel MeXKAY BOBACUEH-
HBEIMH B celicMuYeckre paboTbl cropoHamu. Co3paHHME HaAEKHOTO
¥ COBPEMEHHOTO XPAHUAWIA CEHCMHYECKOUW HH(OPMAIUN II03BOAUT
rapaHTHPOBATh COXPAHHOCThL AQHHBIX U O0ECIEUUT YAOOHBIM 1 OLICTPLIM
AOCTYII K pe3yAbTaraM paboT AASL  CIEIUaAMCTOB-CEMCMHUKOB
Kopnoparusaoro nenTtpa, THHL] u poouepHux obirectB. Kpome Toro, mosi-
BUTCSI BO3MOJKHOCTL CBOEBPEMEHHOTO OOHOBAEHHS HHMOPMAIUU
110 Mepe MOCTYTIACHUSI PE3YABTATOB PabOT.

Tak>Ke XOUeTCsi OTMETUTH IIOSIBUBIINECS BO3MOKHOCTH IIO0 COIIPOBO-
JKACHHUIO MHOTOAETHHUX CEMCMHYECKUX IIPOEKTOB, TPEOYIOIIUX BBOAA
BHOBb IOSIBASIIOINENCS HMH(POPMAIUU Ha IPOTSKEHUU AAUTEABHOTO
IIepPHOAA BpeMeHN — OCOOGEHHO 3TO aKTyaABHO AASI IPOEKTOB II0 pa3pa-
OOTKe MEeCTOPOKACHUN.

Bce 9T0 IO3BOAUT YMEHBIIUTD 3aTPATEHI Ha COOP HEOOXOAUMOM 1 aHaAU3
CYILIECTBYIOIEN NH(POPMAINH, YTO, B CBOIO OUEPEAb, IIPUBEAET K COKpa-
LIEHUIO TPOU3BOACTBEHHOIO IIMKAQ IIPU NIPOBEASHUHN CEeMCMOpa3BeA0U-
HBIX paboT.

BMecTe ¢ 3THM, XOYeTCs IIOJKeAaTh OTBETCTBEHHBIM 3a CO3AaHUe
CeHCMHUYECKOIO XPAHUAUINA HE OCTAHABAMBATHCS HA AOCTUTHYTOM,
TIOCTOSIHHO COBEPIIIEHCTBOBATH BO3MOKHOCTH apXUBa B ITAaHe yA0OCTBa
1 PyHKIMOHAABHOCTH.

POINT OF VIEW / TOYKA 3PEHUA

Anexceii lemywkun (AlDemushkin@tnk-bp.com), meHemxep, [enapramenT cevicMnyeckux TexHomormi, bH «TexHomorm»
Aleksey Demushkin (AlDemushkin@tnk-bp.com), Manager, Seismic Technology Dept., Technology
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Ilepcnexmnnau TEXHOJNOInA

peaHnmanum HethTAHbIK CKBaXHH
C NOMOLLLIO CHIOBOIO YNbTPa3BYKOBOro BO3/1€HCTBUSA
Ultrasonic Stimulation to Reactivate Idle 0il Wells

Ha cerograwnuil genb Hepabomarouwjuli poHg goObIBAOW,UX U HArHemameAbHbIX CKBAWKUH B Poccuu
npesBbliaem 30 mbiCsA4 CKBAKUH, HECKOALKO MbICSAY Haxogsamces Ha mecmopoxgenusax THK-BP.

AAs BoccmaHoBAeHUA NPOU3BOgUMEAbHOCIMU MAKUX CKBAWKUH cneyuarucmbl TIoMeHCKOro He(hmsHOro
HayuHoro yenmpa (THHI]) coBmecmno ¢ koareramu u3z OOO HTL] « Mampogu3uka» npegroKuAu HOBYIO
MexXHOAOI'U}0 CUAOBOIO yAbMPA3BYKOBOI'O BO3geliCMBUs HA I'A30KUGKOCMHYO CMeCh He(hmaHOU CKBAKUHbL
C NOMOWbIO U3AYUAMeEAs], YCMAHOBAEHHOI'O Ha ycmbe. Takoll cnocob noBblulenus Hegpmeomgauu

OK(3AACSsl HE MOALKO O4€eHb 3(h(heKMUBHbBIM, HO U IKOHOMUUHBIM.

In Russia today there are over 30,000 idle production and injection wells including several thousand
idle wells located at TNK-BP fields. To bring them back on stream the Company's Tyumen Petroleum
Research Center (TNNC) jointly with Introfizika Research and Development Center have proposed

to use ultrasound generated at the wellhead to stimulate the gas-liquid mixture in the well.

This enhanced oil recovery technology has demonstrated high potential as well as proved cost-effective.

Hukonaii Ky3neyos
(NPKuznetsov@tnk-bp.com),
11epBbIVi 3aMECTATENb

[eHepanbHoro gvpextopa, THHL|
Nikolay Kuznetsov
(NPKuznetsov@tnk-bp.com],

First Deputy General Director, TNNC

Kamum My3unoe (HNMuzipov@tnk-bp.com),
meHemxep, LenaptameHt

VHTErpupoBaHHoro nnaxupoBakxus, THHL
Halim Muzipov (HNMuzipov@tnk-bp.com),
Manager, Integrated Design Dept., TNNC

Bnagunup Hukurnn (introfiz@yaroslavl.rul,
reHepasbHblii AUPEKTap,

000 HTY «UHTpogpnanka»

Viadimir Nikitin (introfiz@yaroslavl.ru),
General Director,

Introfizika Research and Development Center

bout 90 percent of the oilfields under development in Russia

have reached maturity and experience a substantial drop in oil

production and a steep increase in watercut. As a result, many
producing wells have been shut in, causing disruption to waterflooding
patterns and reduction in oil recovery.
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korno 90% pa3paGaTbiBaeMbix B Poccun MECTOpoXpeHWr HaxomsTes

Ha No3aHer CTaguy paspaboTku U XapaKTeprayoTCs 3HAUUTENBHBIM CHIXE-

HVEM YPOBHSI A06bIYM HETI NP PE3KOM YBEMMYEHN 0GLEMOB NOMYTHO
[o6biBaeMoit Bofbl. PocT 0BBORHEHHOCTV NPOBYKUMM Takux MECTOPOXGEHMIA
MpVBEN K OCTAHOBKE 3HAYUTEMBbHOMO HUCNa AO6LIBAIOLLMX CKBAXMH 11, CreaoBa-
TENbHO, K HapYLIEHWI0 NPOLIECCOB BLITECHEHWS HE(TI BOLOV W CHUXXEHWIO TEKY-
LWMX 3Ha4eHnA KoadduumreHTa nasnederns Hedtn (KAH).

MNpoaHannauposas Takie cnocobbl nosbiwerns KAH 1 uHTeHcudmkaumn nputo-
koB HedpTI Kak ruapopaspbis nnacTa (FPI1), Harpes NnacToB NapoM U BbITECHEHIE
sonoi, cneuwanuctsl THHLL, 000 HTL «MHTpodnamka» v Beepoceuiickoro HedhTe-
ra3oBOr0 Hay4HO-WCCNE0BaTENLECKOra MHCTUTYTa WM. akapemuka A, Kpeinosa
(«BHAWHedhTb») npuwnm k BbIBOAY, YTO WX MPUMEHEHME 384aCTYK OrpaHMHEHo
1 B psAe Cryvae 3TW TEXHOMoruv ucyepnanu cBoit noteHumarn. Tak, MPIT moxet
MPUMEHSTLCS NUWb NEPUOAMYECKI 11 TONBKO MPW YCOBIWN OCTAHOBKM A0GbIYN;
Harpes napom ManoaekTieeH Ha rnyGuHe Gonee 800 M; BbITECHEHNE HE(TY
BOZOW NPUBOAMT K CUIbHOMY 06BOOHEHIO MECTOPOXOEHNA — @ BEfb YXE Celvac
Ha HEKOTOpbIX MecTopoxaeHnsx 3anagHoin Crubupn gons HedhTv B 06beme f06bI-
Baemoit xuakoctn cocTasnseT meqee 10%!

Takum 06pa3om, Ans athdekTrBHOro peluenns 3apaqn noebiwenns KAH Heob-
XO4MMO pa3pabaTbiBaTb MPUHLMNWAMBHO HOBbIE TEXHOMOTUW WHTEHCU(MKALMNA
npuTOoKa.

YnbTpa3BykoBoe BO3/eHCTBHE: KOpoWOo 3abbiToe cTapoe

OpHoi 13 3a6bITbIX TEXHOMOMAN, HE HaLUeALWel MoKa WMPOKOro NPUMEHEHWS,
BNSETCS TEXHOMOTS YNLTPa3ByKOBOra BO3MENCTBUS Ha NPOMYKTUBHbIA MNacT.

B Hay4HbIX Kpyrax HEOZHOKPATHO PaccMaTpUBanCh BOMPOCHI CNONb30BaHUA BIG-
paLyvoHHoro (HM3Ko4acToTHOro) M akycT4eckoro (BbICOKO4ACTOTHOM) BO3MEACTBYS
Ans 06paboTky Npr3aboiHbIX 30H CKBAXVIH, NPY KOTOPOM M3MEHSIOTCS CBOMCTBA (has,
HaCbILLAIOLLWX NNacT, MexdasHble HATSKEHUS, PEONOrYecKie XapaKTepUCTUKY,
(hMNBTPALIMOHHO-EMKOCTHbIE CBOVCTBA NOPOAbI KonrexTopa (MpoHMLaeMocTs).

K HacTosiLLemy BpemMeHn HakonneH AOCTaTO4HbIA 3KCNEPUMEHTaNbHLIN 11 Teope-
TUYECKU MaTepuas, MOATBEPXKAAIOWNA V3MEHEHUE YCIOBWA (unkTpauun a3
Yepe3 06paseL, NOpUCTON cpedbl B NoJie ynpyrux KonebaHui, KoTopoe BO3LENCTBY-
€T Ha pasfnyHble (DOpMbI OCTATOYHOW HeqTW, YBENW4MBaS WX MOLBUXXHOCTL
11 BOBJIEKAs UX B MPOLIECC (DUNBTPALVIOHHONO [IBUXKEHNS.

Tak, B8 2005 rogy cneupranuet THHL Xanum My3annos npeanoxin cnocod Bo3-
[ENCTBUS Ha ra30XWAKOCTHY CMECh BbICOKOYACTOTHBIMIA aKyCTUYECKUMIA 3BYKO-
BbIMU BOMHaMV, Npeo6pa3oBaHHbIMI U3 HU3KOYACTOTHBIX TEXHOMOrMYECKMX LLYMOB
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Specialists from TNNC, Introfizka Research and Development
Center and the All-Russian Oil and Gas Research Institute (VNIIneft)
studied various methods of enhanced oil recovery and inflow stimula-
tion (fracs, steam injection, and waterflooding) to find out that these
are often limited in scope and in some cases have already exhausted
their potential. Thus, fracs can only be performed periodically and only
after the well has been shut in; steam injection is inefficient at depths
exceeding 800 m; and waterflooding heavily increases watercut and
therefore cannot be applied in some West Siberian fields that already
have less than 10 percent of oil in the produced fluid.

Thus, new inflow stimulation techniques need to be developed
to effectively enhance oil recovery.

Ultrasonic Stimulation: a Blast from the Past

Ultrasonic reservoir stimulation technology was neglected in the
past and has still not been widely applied.

However, researchers have repeatedly looked into the use of vibration
(low-frequency) and acoustic (high-frequency) stimulation of the bot-
tomhole zone to change the properties of the phases in the formation
as well as interfacial tensions, rheological characteristics and reservoir
permeability.

There is now sufficient experimental and theoretical evidence that
phases change their filtration properties when passing through porous
rock in an elastic wavefield. The field affects residual oil in various
forms, improves its mobility and facilitates its filtration.

In 2005, for instance, TNNC's Halim Muzipov proposed to stimu-
late the gas-liquid mixture with high-frequency acoustic soundwaves
converted from low-frequency process noises by quarter-wave
acoustic resonators. This conversion is used in a variety of devices
designed to enhance oil production (e.g. RF Patent #2264532
“Production Enhancement Method”). All these devices produce high-
frequency soundwaves; the energy of these soundwaves is however
equal to that of a fluid flow in the well and, therefore, is not suffi-
cient to reactivate idle wells. Better performance can be achieved
with acoustic radiators that use electric power to generate
an acoustic field.

In recent years, various downhole devices have been developed bath
in Russia and abroad to stimulate the bottomhole zone with elastic
waves; these devices include mechanical, hydraulic-mechanical, electro-
mechanical and electrohydraulic generators as well as various high- and
low-frequency devices. Most of these vibrators are run into the well on
tubing and their installation requires additional time for trips. Another
downside is their small dimensions, which results in a low radiating
power. These are the reasons why these devices have failed to demon-
strate high potential.

In 1977, VNIineft and the All-Union Research and Development
Institute of Nuclear Geophysics and Geochemistry (VNIIYaGG) proposed
their acoustic stimulation method of the bottomhole zone. An acoustic
radiator operating with the frequency of 3 kHz to 10 kHz and generating
an acoustic field with the density of up to 1 kW per sg. m is installed in
the productive interval of the well. If the field density exceeds
0.1 kW per sq. m, over 50 percent of its energy within the wellbore
is transformed into heat and the reservoir is subjected to thermal and
acoustic fields simultaneously (thermoacoustic stimulation).

Superpower Ultrasonic Stimulation
for Enhanced 0il Recovery

Specialists from Introfizika looked into TNNC'’s experience with low-
frequency noise stimulation to develop a promising production enhance-
ment technique based on superpower ultrasonic stimulation (RF Patents
#3212980, #2353760 and #2361071 “Production Enhancement
Method and Device for its Application™); its efficiency was proved in
2008 during a joint study with VNIIneft. The new method provides for
a powerful (30 kW to 100 kW and more) stimulation of the bottomhole
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C NOMOLLbI0 YETBEPTLBOMHOBLIX aKyCTUHECKUX PE30HATOpoB. Ha fiBneHun Takoro
npeo6pa3oBaHyist pa3paboTaH UMbt P YCTPOACTB A1 MHTEHCU(UKALMIA NPUTOKOB
Heht (Hanpumep, Matent P® N22264532 «Cnoco6 wHTEHCUMKaLMN [06bI4M
HedpTu»). Bce OHM CO3MAIOT BbICOKOYACTOTHbIE 3BYKOBbIE BOMHbI, 3HEPIUS KOTOPbIX,
0fHaKo, PaBHa SHEPTW NOTOKA XAKOCTI B CKBAXMHE, @ 3HAUUT, UX NPUMEHEHIE
ANS peaHMMauMy NpoCcTanBatoLLMX CKBAXWH GYAeT HEedOCTaTOYHO 3(EKTUBHBIM —
B 3TOM Crly4ae NoMoryT akyCTUHEeCKIe 13nyyaTeni, 1Cnonb3ayloLLne Ans co3aaHus
aKyCTIYECKOr0 NSt 3MEKTPUYECKYI0 3HEPAID.

B nocnepnHee Bpems B Poccum 11 3a py6exxom Bbinu paspaboTaHbl pasnuyHble
KOHCTPYKUMW 3a60VHbIX YCTPOWCTB, MpeAHa3HayeHHbIX Ans 06paboTkm npusa-
BOHOI 30HbI NAIACTa YNPYrMMIA BOMHAMW, B TOM YUCIE FEHEPATOPbI MEXaHIYECKO-
ro, TMOPOMEXaHNYECKOr0, 3NEKTPOMEXaHYECKOTO W 3MeKTPOraPaBMYecKoro
TUNOB, Pa3nu4HbIe BbICOKO- M HIN3KOYACTOTHbIE YCTPONCTBA. BONbLIMHCTBO Takmx
BMGPATOPOB CMyCKAlTCS B CKBAXMHY HA HACOCHO-KOMMPECCOPHbIX Tpy6ax,
4T0 TpebyeT [ONOMHATENbHLIX BPEMEHHbIX 3aTPaT Ha NPOBEAEHUE CMYCKOMOMb-
eMHbIX onepauwi. Eule ogHUM HegocTaTkoM 9BASETCH Manblii 06bEM 3TWX YCT-
POACTB, @ 3HAYNT, HI3KIE 3HAYEHMS YAENbHBIX MOLHOCTEN U3MYYEHNs, BO3MEN-
CTBYIOLMX Ha nnacT. /AIMeHHo No3ToMy NpUMEHEHWE Takux YCTPOACTB He [aBano
[0CTaTOYHO BbICOKMX PE3YNLTaToB.

ITpupoct A0ObIYM He(hTH

OyAeT o0ecIieueH 3a CYeT peaHuMalun
0e3AeNCTBYIOIINX CKBayKUH

¥ 3a CYET BOBAE€UYEHHUS 3aIacos,
CUMTABIINXCS HEPEeHTa0EeAbHbIMU

Oil production will be enhanced
through reactivation of idle wells
and development of reserves
previously regarded as uneconomic

B 1977 rogy «BHUHedTb» coBmecTHo ¢ BcecotosHsiM Hay4Ho-MccnenoBa-
TENbCKAM WMHCTUTYTOM spepHoi reodmanku u reoxumum («BHUNATT») npepno-
XN CBOK TEXHOMOTUK) aKyCTUYECKOr0 BO3MEACTBUS HA Mpu3abolHyio 30HY nna-
cTa. B ckBaxuHe B vHTepBane NpopykTUBHOMO NfacTa ycTaHaBNMBagTCs akycTuye-
CKUi? U3ny4aTens, paGoTaowwi B avanasoHe YactoT 3-10 kIl ¢ MHTEHCUBHOCTbIO
no 1 kBt/m2. Ecnv mone UMeeT BbICOKYO UHTEHCHBHOCTD (cBbiwe 0,1 KBT/M2),
10 6onee 50% ero aHeprv B Mpeaenax CTBOMa CKBaXWHbI TpaHC(OPMUPYETCS
B Tenno. TakuM 06pa3oM, Ha nnacT OfHOBPEMEHHO BO3AENCTBYIOT [Ba Mons —
TENNoBOE 1 akycTuyeckoe (TepmoakyCTYecKoe BOLEACTBME).

CeepxmoliHoe ynbTPpa3ByYKOBOE BO3AeNHCTEHE
ANS NOBbILEHAA HediTeoTAa N

[TprHsB BO BHMMaHMe pe3ynkraThbl pa6oT THHL no ncnonb3oBaHMio HA3KOYaC-
TOTHOrO LUyMa [N1st BO3MENCTBIS Ha NPKU3aBOoiHYI0 30HY CKBAXWH, CreuManicTl
000 HTL «/HTpodmanka» paspaboTany NepenekTUBHYID TEXHOMOTWI0 MOBbILLE-
HUS He(HTEOTAAYN C UCNOMb30BAHMEM CBEPXMOLLHOTO YLTPa3ByKOBOr0 BO3MEN-
cteus (Matentol P®O N23212980, N22353760, N22361071 «Cnoco6 nosbiwwe-
HWS HedTeoTHaun 1 ycTpoiAcTBO Ans ero ocywectenexus»). B 2008 ropy
cosmecTHo ¢ «BHWWHedTb» 6bini npoBefeHbl Hay4YHO-WCCreaoBaTeNbCKie
pa6oTbl, noka3aBluMe 3((EKTMBHOCTb HOBOrO cnocoGa nosbileHns KUH.
OH coctouT B mowHom (30-100 kBT 1 Gonee) KoMBMHUPOBAHHOM YNbTPa3BYKO-
BOM U TEN/OBOM BO3[ENCTBMI Ha Npn3aboiiHyio 30Hy nnacTa. /cTouruK ynsTpa-
3BYKa HaXoMTCS Ha YCTbe CKBaXMHbI, BOMHOBOAOM B 3TOM cryyae cnyxut HKT
nnn o6caaHast KonoHHa. [loxoas A0 Npu3aBoliHoM 30HbI, YNETPa3BYKOBOE W3MY-
YeHMe paccerBaeTcs neptopaumeit 06cagHoN KONOHHbI 11 3yMNOM CKBaXMHbI,
YacTWYHO MpeBpaLLasick B TEMMO W 0Ka3blBas [OMONHUTENLHOE BO3AENCTBIE
Ha nnacr.
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Table 1 Estimated Power Costs per 1 cu. m of Produced 0il
Ta6n. 1 Ouenka 3atpar aneprum Ha ao6biuy 1 m3 nedprn

IMapameTp

Daily Flow Rate of a Well, cu. m
CyTOYHBIN AeOUT CKBaXKUHEI, M3

Heating Temperature, C
Temmneparypa noporpesa, °C

Generator Capacity, kW
MomHOCTE reHepaTopa, KBt

Daily Power Consumption, kWh
CyTOUHBIN pacXop 9Hepru#, KBru

Power Consumption per 1 cu. m of Oil, kWh per cu. m
YaeabHbIe 9HeprosaTpaTsl Ha 1 M3 HedTH, KBT4/M3

Cost of 1 kWh, rubles
Llena 1 kBT'u aAeKTpO3HEpPruu, pyo.

Power Costs per 1 cu. m of Oil, rubles
CTOMMOCTB 9AeKTpO3Heprun Ha 1 M3 HedTH, PYO.

Average Cost of 1 cu. m of Oil, rubles
Cpepnsisi crouMocTs 1 M3 HedTH, PYO.

BapHaHT Iiepepauy YABTPA3BYKOBBIX KOAeOaHWH B IIAACT
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1 - Reservoir / [lpoaykTueHbIil nnact
2 — Bottomhole Zone / llpuzatoiinas 3o0na
3 - Ultrasonic Radiation /
YnbTpa3eyKoBoe H3NyYeHue
4 — Wellhead / Yctbe ckeautb
5 — Casing / D6capHas KonoHHa
6 — Well / Ckeanuna
1 - Bottomhole / 3a6oii
8 — Perforation Interval /
Wnrepean nepthopauun
9 — Rathole / 3ymnch
10 - Transformer Housing /
Kopnyc npeo6pasoearens
11 - Concentrators in Form of Annular
Protrusions or Notches /
KonuyenTpatopbl B BUAAE KOMbLEBbIX
BbICTYNOB WK BbLIPE30B
12 - Electric Oscillator or Ultrasonic Generator /
Teneparop anexkTpuueckux KoneGaHuii WnM revepaTop YNbTPa3BYKOBOH YacTOTbI
13 - Electromechanical Transformer / dnexrpovexanuyueckuil npeo6pasoearens
14 - Magnetostrictive Mandrel / MaruutocTpuKLHOHHBIA CEpABYHMK
15 — External Electrical Coil / Buewnss anexrpuveckas o6nmotka
16 — Set of Concentric Thin-Wall Pipes or a Multi-Layer Pipe Formed hy Winding
a Solid Thin Sheet Around a Smaller Tube / HaGop KoHuexTpUUECKH BCTABNEHHBIX
APYr B Apyra TOHKOCTEHHbIX TPY6 unu MHorocnoiHan Tpy6a, o6pasoBanHas
HaMOTKO# CMJIOWHOrO TOHKOrO INCTA Ha TPY6Y MeHblero AnameTpa
17 - Solid Thin-Wall Pipe / Cnnowxas ToukocTensas Tpyba
18 — Transformer Upper Flange / Bepxuwii thnanen npeo6pasoearens
19 - Transformer Lower Flange / Hwxnuii fhnaney npeo6pazoparens
20 - Central Passage for 0il-Containing Fluid from the Well /
Ocesoe oTBepcTHE ANA NPOXOA] HethTecofepIKaLyeil MUAKOCTH U3 CKBANMHBI
21 - Casing Flange / ®nanen o6cagHoil TpY6bI CKBANKMHBI
22 — Rod Packing of Downhole Pump-Jack /
CanbHUK WTOKA rNY6HHHOTO HAacoca-Kauankm
23 — Downhole Pump-Jack Rod / Lok rny6uuHoro Hacoca-kavanku
24 — Flow Line / BoikupgHas nuxus
25 — Tubing / HKT
26 — 0il-Containing Fluid / Hethrecopepxawan xuaKkocts
27 - Heating and Ultrasonic Radiation Zone /
3oHa Harpesa u H3NyYeHus YNbTPa3ByKa

SOURCE: TNK-BP / UCTOHHUK: THK-BP
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zone with a combination of ultrasonic and thermal fields. The ultrasonic
source is installed at the wellhead, while tubing or casing acts as the wave
guide. When the ultrasonic radiation reaches the bottomhole zone
it is dispersed by the casing perforation and the rathole and is partially
converted to heat that additionally impacts the reservoir.

As compared to the low-frequency vibrations, the high-frequency
acoustic method generates much greater compressing and extending
acoustic pressure gradients on a scale comparable to the size of
the rock pores; at the same time neither cement nor reservoir is dam-
aged. It is also possible to localize impact on specific zones of
the reservoir. As noted above, the reservoir experiences a combined
thermoacoustic impact, which helps to:

* Reduce oil viscosity as well as oil-water and oil-rock interfacial ten-
sions

* Reduce the differential pressure required for fluid filtration within
the porous reservoir and, therefore, increase filtration speed

* Reduce hydraulic resistance to the fluid or gas movement within
the reservoir

* Disperse large hituminized particles blocking the reservoir pores and
flush them out of the battomhoale zone

* Gradually disperse the porous rock, thereby boosting its permeability

¢ Wash the inside of the well and the pipeline of wax, sulfur and other
deposits and inhibit these

Another advantage of the new technique is the ability to select
a stimulation mode: continuous stimulation during oil production
without shutting in the well, intermittent stimulation, or stimulation
with a regularly changing ultrasonic frequency. Studies show that
even under continuous stimulation power costs are not high and
do not exceed 1 percent to 2 percent of lifting costs (Table 1).

Fig.1 shows an ultrasonic unit for enhanced oil recovery equipped
with a single electromechanical transformer (13). It is activated by
an electric oscillator or an ultrasonic generator (12) operating in
the range of 0.5 x 104 Hz to 1 x 105 Hz. The ultrasound is supplied to
the casing that acts as the wave guide (5); ultrasonic density can
be selected within the range of 0.1 kW to 10 kW per unit area (sq. cm)
of casing cross section. The approximate capacity of ultrasonic trans-
formers used in wells of different diameters is shown in Table 2.

To further intensify the heating and ultrasonic radiation concentrators
(11) can be installed in any part of the casing; these can take the form
of annular protrusions or notches on the outside of the casing.
The transformer can be adjusted most efficiently to the stimulated area
when concentrators have an amplification factor of 12 to 15.

The designers of this new technology are sure that the undeniable
benefits of simultaneous vibration and thermal stimulation of the bot-
tomhole zone will ehnance oil production through reactivation of idle
wells and development of reserves previously regarded as uneconomic.
Even a 10-percent increase in flow rates would boost production from
1,000 wells by 1,000 tpd (7,200 bbl per day). This would give
an annual production increment in excess of 2.5 min bbl, which at an oil
price of even $50/bbl would generate $131 min of additional income
each year.

B oTnnune oT HW3KOYACTOTHBIX KOMEGaHWA, MPUMEHEHWE BbICOKO4ACTOTHOMO
aKkyCTUYECKOr0 MeTofa CO3AAeT 3HAYUTENbHO GOMee BhICOKME CXMMAlOLE
11 PACcTArMBAIOLME TPAANEHTLI 3BYKOBOTO [1aBNEHNS B MacluTabe, coMaMepumom
C pa3Mepamit Nop nopofbl, 683 HapyLUeHs LEMEHTHOTO KaMHS 1 PaapyLleHus
OKpy>XaloLLero nnacTa. [1pu 3ToM NosiBNSETCS BO3MOXHOCTb NOKANbHOT0, Hanpas-
NIEHHOro BO3JEACTBUS Ha OMpedeneHHble 30HbI mnacta. Kpome Toro, Kak yxe
BbI0 OTMEYEHO, MNACT MCMbITLIBAET KOMBMHMPOBAHHOE TEPMOYILTPa3ByKOBOE
BO3[IE/ACTBIE, KOTOPOE CMOCOGCTBYET:
 CHIXEHWI0 BA3KOCT HETE X YMEHBLUEHIO MOBEPXHOCTHOTO HATSKEHUA
Ha rpaHnLax pasaena as «HediTb — Bofa» 1 «HedTb — Nopoda»;

CHWXEHMIO Nepenapa AaBneHwsl, Heo6XoAUMOro Ans UNETPaLUN XKIOKOCTE!
BHYTPI NOPUCTOrO KOMNEKTOpa HEqITAHOrO MacTa, W, COOTBETCTBEHHO, MOBbI-
LEHWI0 CKOPOCTY (DMMLTPaLMN;

CHWKEHMIO TMPaBNYECKOr0 COMPOTUBIEHNS [BVKEHWIO XMOKOCTM UMK rasa
BHYTPW NNacTa;

[OVICNIEPrVPOBAHII0 KPYMHBIX BUTYMU3IPOBAHHBIX YaCTIAL, 3aKyMopUBAIOLLIAX NOPbI
HE(TSHOro NNacTa, W BbIMbIBAHWIO UX 113 NPU3aBOIHOI 30HbI CKBAXMHI;
MOCTENeHHOMY [VICTIEPT/POBAHMI0 MOPOA MOPUCTOr0 HEdTSHOTo KOMmexkTopa
W, KaK CriefiCTBME, NOBLILIEHWIO ET0 MPOMYCKHOM CMIOCOBHOCTY;

OTMbIBAHII0 BHYTPEHHEN NOBEPXHOCTY CKBAXWHbI 1 TPYBONPOBOAOB OT napadi-
Ha, CEPHUCTBIX 11 [PYrvX 0CAAKOB 11 NPENATCTBOBAHMIO UX OTIIOXEHNID.

Elwe ogHUM npeyMyLIecTBOM HOBOV TEXHOMOMMI SBASIETCH BO3MOXHOCTb BbIGu-
paTb PexuM BO3QENCTBMS Ha MAacT: HENPepbiBHO B MPOLECCE [06bIMM HethTu
113 CKB@XWHbI BE3 €€ OCTAHOBKY, NEPUOANYECKN UMK C NEPUOZNYECKN N3MEHSIOLLEN-
CS1 4acToTOi ynbTpa3Byka. AHanM3 nokasbIBaeT, YTO JaXe Mpu NoCTOSHHOM BO3aeN-
CTBMW Ha MMacT 3HEpro3aTpaTbl HEBENMKW W He npesbiwaioT 1-2% cTommocTy
n06b14n HedhTn (Tabn. 1)

Ha Puc. 1 npencTaBneH BapuaHT YNTPasByKOBOA YCTAHOBKW [NS MOBbILIEHUS
He(hTEOTAa M CKBAXWH C OOHAM 3MeKTpoMexaHu4eckiM npeobpasosatenem (13).
[ins ero Bo36Y)IEHNS UCTIOMB3YETCS reHepaTop 3MEKTPUHECKIX KONeGaHNiA N reHe-
paTop ynsTpasBykoBoi YacToTsl (12), paboTatowuin 8 puanasore 0,5-104 — 1-108 Ty,
[Tpy aToM yaenbHas MOLHOCTb YrsTPa3Byka, NofaBaeMoro B 06CaaHyio KomoHHy (5)
Kak B BOSHOBOR, Bbibupaetcs B npepenax 0,1-10 kBT Ha emuHuly nnowamw (cme)
CEYeHIst 06CAAHOV KOMOHHbI. TTpMEpHas MOLHOCTb YNETPa3ByKOBbLIX Npeo6pa3oBa-
Tenew Ans CKBaXMWH C pasniiHbIMA AnaMeTpamu NpefacTasneHa B Tabn. 2.

[ns [ONONHUTENLHOMO MOBLILIEHWS MHTEHCWBHOCTIA HArpeBa 11 13My4eHIs yrsTpa-
3BYKa B NNacT B Nto6o 4acTit 06CAAHONM KOMOHHbI YCTaHABMMBAKOTCS KOHLIEHTPATOpbI
(11) pa3nuyHoi thopmbl, B TOM YICMIE B BIAE KOMbLEBbIX BbICTYMOB UMK BbIPE3O0B,
PACMONOXKEHHbIX HA BHELUHE MOBEPXHOCTM 0BCAOHOMA KOMOHHBI MakciMarbHast
3(h(heKTUBHOCTL COrTacoBaHys Npeobpa3oBatesns ¢ 06pabaTtbiBaemoi cpefon obecne-
Y/BAETCS MPW 1CNONb30BaHMI KOHLIEHTPATOPOB C KO3tuUmeHToM yeuneua 12-15.

Pa3paboTumki HOBOW TEXHOMOMAW YBEPEHbI, YTO HEOCMOPMMbIE MPENMYLLECTBA
npe[yiaraemoro crocoba noBbILEHUS He(hTEOTauM, OCHOBAHHOMO Ha OAHOBPEMEHHOM
BGPALMOHHOM 1 TENNOBOM BO3[EACTBIN Ha NpKU3aboriHyio 30HY nnacTa, obecnevar
MpUPOCT A0BbIYM HEDTW 3@ CYET BBOAA B 3KCTNyaTaLMio GE3AENCTBYIOLIEro (oHMa
CKBaXVH M 33 CYET BOBMEYEHS 3aNacoB, NPEXIE CHATABLUMXCS HEPEHTAGEMbHBIMM.
Ecnn BHegpeHve npegnaraeMoil TEXHOMOMAWM NO3BONUT YBENMYNATL [EGWT CKBaXIH
xoTq 6bl Ha 10%, npupoct po6bin Hedht Ha 1 000 CKBaXWH MOXET COCTaBUTL
1 000 T (7 200 6app.) B cyTkn. Takum 0Bpa3om, rofoBoi NPUPOCT [0BbIYM MOXET
npesbICUTL 2,9 MnH Bapp, 4To npu ctoumocTi 1 Gappens HediTi, paBHOA XaTs Bkl
$50, npuHecet akoHoM4eckuit adpdekT B pasmepe $131 MrH B rop.

Table 2 Transformer Capacity for Wells of Different Diameters
Taén. 2 MowHocTh npeobpa3oBateneil ANA CKBAXKWH Pa3NMYHOr0 AMameTpa

HapyskHbIM AaMeTp, MM

146,1 45
168,28 53
219,08 70
244,48 79

Hogamag @ Hians Ne34
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KamenHnoe mecropoxpaenue:

TEXHONOrum byayuiero — yxe cerofHs!
Technologies of Tomorrow Applied Today at Kamennoye

HegmerazoBoe mecmopoxxgenue 21 Beka — 5o KpynHoe COBpeMeHHOoe npegnpusmue, rge B KOMIAEKCe
NPUMEHSIOMCS ONMUMU3UPOBAHHblE YNNPABAEHUECKUE peuleHUsl, ONUPaoujiecsi Ha UHHOBAUUOHHbLE

mexHoAoruuecKue cucmembl. Ast ompabomku makux Hopamopckux paspadomok B OAO « THK-Hsaranb»
BblOpano KamenHoe mecmoposkgeHnue.

An oil and gas field of the 21st century is a major state-of-the-art operation that relies on comprehensive
optimized management solutions underpinned by innovative technology. TNK-Nyagan tests such advanced
developments in its Kamennoye field.

Anexceii iknumos (AAYakimov@tnk-bp.com],
HaYarnbHVK 0Tena aBToMaTU3aLmi,
METPOSIorvn 1 CBS3M,

0AO «THK-HsiraHp»

Alexey Yakimov (AAYakimov@tnk-bp.com),
Automation, Metrology,

and Communication Section Head,
TNK-Nyagan

he ‘field of the future’ development concept pursued by TNK-Nyagan
rests on three pillars: environmental safety, oil loss minimization,
and reduction of associated costs.

To ensure environmental safety, video surveillance systems, well and
pipeline emergency shutdown systems, and a pipeline monitoring system
have been installed at Kamennoye. Remate monitoring and control of ol
and gas production and treatment processes contributed to oil losses
reduction. Reduced associated costs have been facilitated by transpar-
ent processes, headcount optimization, and fewer equipment repairs
and well workovers.

Kamennoye development has seen successful trials of dozen-odd
advanced technological concepts that might also be replicated at other
Company fields in the coming years. Those include, in particular, a video
surveillance system for oilfield facilities, and use of unconventional
power for testing remate wells.

Solar panel is fixed to the facility module facing south. v

CoaHeuHad 6aTapes 3aKpellAeHa Ha Kphlille OAOK-00Kca
1 OPUEHTUPOBaHA Ha OT.

20

OHLENUNS 0CBOEHNS «MECTOPOXAEHNS ByayLero», peannsyemas cneuvani-

ctamn OAD «THK-HsraHb», 6a3vpyetcs Ha Tpex OCHOBHbLIX MOMOXKEHNSIX:

o6ecneyeHmnin 6e30NacHOCTY N9 OKPYXKaloLei Cpefbl, COKPaLLEHMI NoTepb
HETN 1 CHUKEHUN CONYTCTBYHOLLMX 3aTPaT.

[ns o6ecneyexns 6e3onacHoCTV ANS OKpyatoLLei cpedbl Ha KameHHom mecTo-
POXMOEHNM BHELPEHbI CUCTEMbI BIWAEOHABMIOAEHNS, MPOTVBOABAPUAHON 3aLLNTHI
CKB@XWH 1 TpyBOMPOBOAOB, @ TakXe CUCTEMa MOHWTOPWHTA TPyGOMpOBOAOB.
CokpalLeHre notepb HeITM [OCTUTHYTO BCELACTBME VCTIONG30BAHNS TEXHUHYECKMX
CPEACTB MOHUTOPUHIA 11 YAAaNeHHOra ynpaBnexst NpoLeccamy AoBblum 1 NOAroTOBKM
HedhTu 1 rasa. CHXKEHWIO CONyTCTBYIOLMX 3aTPpaT CnocoBCTBOBany o6ecreveHue
MpO3paYHOCT/ NPOLIECCOB, ONTUMIU3aLMS YMCTIEHHOCTY 3aHSTOr0 NepcoHana 1 cokpa-
LLiEHVie Y1Cna PEMOHTOB 060pYAOBaHKS U CKBAXIH.

B pamkax ocsoenuss KamenHoro MecTopoxaeHus 6Gbinv yCnelwHo onpo6oBaHbl
Bonee [ECATV NPOrpeCcCMBHbIX TEXHOMOMNYECKVX PELLEHIN, KOTOpbIE B Grkalimne
rogbl MoryT 6biTb BHEOPEHbI 1 Ha Apyrx o6bekTax Komnanmm. K Ham oTHocaTes,
B YaCTHOCTW, OpraHu3auus cucTembl BIAEOHAGMIONEHN HA HedhTENPOMbICNOBLIX
06bekTax W UMCMONb30BaHWE HETPaOMUMOHHBIX WCTOYHMKOB 3MEKTPOSHEPrUK
NS NPOBELEHNS CCRIBA0BAHMA YAANEHHBIX CKBAXIH.

Msi ceepxy BuguMm Bce

[TNnoTHLIA NPOEKT MO YCTaHOBKE CMCTEMbI BMOEOHAGMIOAEHUS C nepedavert
VH(opMaUn NocpeacTsoM 6ecnpoBOfHbIX LUMPOKOMOMOCHBIX KAHANOB CBA3M
(WiMAX) 6bin peann3oBaH Ha KycTOBbIX nnoLapkax y4acTka «3anap» KamerHoro
MECTOPOXAEHUSA.

HoBasi cuctema BuaeoHabniofeHns HedTENPOMBICNIOBLIX 06LEKTOB WrpaeT
KMIOYEBYI0 ponb B BOMPOCAX MUHUMMU3ALMW PUCKOB XULLEHWS 0B0PYA0BaHUS:,
KOHTpONS paboTbl NOAPSAHBLIX OPraH13aLnil, MOHUTOPIHIA BO3AEACTBUS Ha OKpY-
XAIOWy0 Cpefy 1 OnepaTUBHOTO PEarvpoBaHns Ha BO3MOXHbIE HELUTATHble
cutyaun. OCHOBHbIMM €€ 3MeMeHTaMi SBNAOTCS BroK MeCcTHO aBTOMATHKK,
060pyf0BaHNE CBA3N C BMOEOKAMEPOW KyMNomnbHOro TWMa, A0MNOMHEHHOE POMKO-
rOBOPUTENAMI 11 MEPErOBOPHLIMI YCTPONCTBAMI, OBECNEYMBAOLLMMI [BYCTO-
POHHIOKO CBA3b C 06bEKTamu.

CvcTema BiAEOHAGNIOAEHNS NO3BONSET B PEXMME PEarnbHOr0 BPEMEHN KOHTPO-
npoBaTh paboTy (hoHOa CKBAXMH YOANEHHO C AUCNETYEPCKOrO MyrsTa Ha4arbHyka
CMEHbI LEHTpanbHoM UHXEeHepHo-TexHonornyeckor cnyxesl (LITC). Kpome Toro,
BCE [JaHHbIE MOCTYNatT B apX1B, HYTO NO3BONFET 3a(IMKCPOBATL UCTOPMIO COBLITUI
Ha 06bEKTe.

[TpoexTom Takxe NPeaycMOTPEH MOHTaX Ha aBTOf0pOrax BIAE0KaMep, OCHALLEH-
HbIX CUCTEMOV «[10TOK», 4YTO NO3BONSET U3MEPATH CKOPOCTL [BVXKEHUS aBTOMOGU-
nei 1 CYATbIBATL WX HOMEpA, 8 TaKxke KOHTPONMpoBaThb AOCTYM @BTOTPAHCNOpTa
Ha 0MacHbIE NPOV3BOLCTBEHHbIE OBLEKTI.

3Heprun OT COJIHLA W Mopo3a
3umoit 2009-2010 ronos npy peani3aLv NporpaMMbl UCTbITaHWA pa3BeaoYHbIX

ckBaxuH nepep cneuuanctamin OAQ «THK-HsraHb» BcTan Bonpoc c6opa Hdhopma-
U 0 paboTe CKBaXWH, HEOBXOAUMON [N NPUHSTUS B3BELUEHHbIX PELLEHN
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All-Seeing Eyes

A pilot project to introduce a video surveillance system that uses wire-
less broadband channels (WiMAX) to transfer information has been imple-
mented at well pads of Kamennoye’s West block.

The new video surveillance system for oilfield facilities is vital to mini-
mize risks of equipment theft, supervise contractors, monitor environ-
mental impacts, and promptly respond in case of contingency. The system
includes a local automation module and telecom equipment fitted with
a dome-type camera, loudspeakers, and two-way intercoms.

With the video surveillance system in place, well operations can
be monitored in real time from the control room manned by a central
dispatch shift supervisor. All data are archived as to document
the events history at any given facility.

The video surveillance project also calls for the installation of Potok
speed cameras along motor roads in order to measure vehicles’ speed,
read their IDs, and control vehicle access to hazardous facilities.

Powered hy the Sun and the Cold

As TNK-Nyagan ran exploration well tests in the winter of 2009-2010,
the problem arose to collect well data to facilitate balanced decisions
as to Kamennoye further development. To transfer data from remote
wells a VHF wireless broadband system was introduced.

The problem to gather data was further exacerbated by the absence
of power supply at remote stand-alone flowing wells at hard-to-reach
locations, where construction of power lines and power supply infra-
structure has been found uneconomical. One of the options to monitor
and control various processes at off-grid sites was to introduce stand-
alone automated process control systems powered from solar panels
and thermoelectric generators.

At present, the technological solutions to ensure stand-alone
power supply and wireless data transfer from Kamennoye's remote
sites have been first and foremost implemented in pipeline integrity
monitoring systems and flowing well control systems.

A stand-alone automated process control system designed to control
flowing well operation in the Far North comprises (Fig. 1):

* Solar panels

» Thermoelectric generator that converts the temperature differen-
tial between the borehole pipe and ambient air into electric power

e (harge controller

 Storage battery (gel-based or AGM)

npy QanbHenwem ocBoeHy KamerHoro mMectopoxpenus. [ns nepefayu faHHbIX
C YOAneHHbIX CKBA&XMH 6biN0 PEWEHO MPUMEHSTb PaaMOCBA3b, PaBoTaloLLyto
B YKB-anana3oHe.

PelweHe 3afa4m opraHusauii c6opa MHGOPMaLMA AONONHUTENBHO OCOXHS-
N10Cb OTCYTCTBMEM 3MEKTPOSHEPTUN Ha YANeHHbIX OTAEMbHO CTOALUMX (DOHTAH-
HbIX CKBaXMHaX, paboTaloLyx B TPYAHOJOCTYMHbIX pavoHax, FAe CTPOUTENbCTBO
NMHAA 3NeKTponepesay M MHAPACTPYKTYpbl SHEProcHaBXeHUs 6bIN0 NprU3HaHo
HepeHTabenbHbIM. [INs KOHTPONS U YNpaBfeHnst TEXHONOMYECKIMIA NPOLECCamm
Ha 06bekTax, He MOAKMIYEHHbIX K CETY 3HEPrOCHAaBXeHWs, GbiN0 NPEMNOXEHO
11CMONb30BaTh ABTOHOMHbIE ABTOMATWU3MPOBAHHBIE CUCTEMbI YNPABIEHUS TEXHO-
norydeckuvi npoueccamu (AACY TM), umcnonbayioline CONHeuHble GaTapew
11 TEPMO3NEKTPNYECKME FEHEPATOPLI B KAYECTBE NCTOYHWKOB MUTaHUA.

B paMmKax ocBoeHuss KameHHOro
MECTOPOKAEHUS ObIAY OIIPOOOBAHBI
ooaee 10 mepCcneKTUBHBIX
TEeXHOAOTNYECKUX peluieHnn

Kamennoye development
has seen trials of dozen-odd
advanced technological concepts

CeropiHs TEXHOMOMMYECKNE PELUEHIS NO ABTOHOMHOMY 3HEProoGecneYeHio
11 6eCnpOBOAHO Nepefaye AaHHbIX C YhaneHHbIX 06bekToB KameHHoro mecto-
POXAEHMS BHEOPEHbI, B 4aCTHOCTY, B CUCTEMaX KOHTPONS LENOCTHOCTW Tpy6o-
MPOBOLOB 1 ynpaBneHus paboTon (OHTAHHLIX CKBaXIH.

AACY T, npepHasHayeHHas [ns KOHTPONs paboTbl (DOHTAHHbIX CKBAXMH
B ycnoBusx kpaiHero Cesepa, BkntovaeT B cebs (Puc. 1):
* COfHeYHble GaTapeu;
* TEPMO3NEKTPUYECKIA reHepaTop, NPeabpasyiowmin pasHuLy TemMnepaTyp Tpy6e

CKB&XXHbI 11 OKPY)X@IOLLero Bo3ayxa B aneKTpo3Heprio;

Fig. 1 Stand-Alone Automated Process Control System

Puc. 1 Cocrasnsiowme anementbl AACY TN

» Data controller for data gathering,
processing, storage, and transmis-
sion

¢ Wireless modem for uploading data to
and downloading control and configu-
ration information from the control
room

* Pressure and temperature sensors
that convert oil pressure and tem-
perature into standard current sig-
nals of 4 mA to 20 mA and transmit
them from the explosive hazardous
zone across an intrinsic safety barri-
er to the data controller

e Controlled facility module housing
the system’s electrical hardware

 Feeders and antennae to enable wire-
less communication

* Pyramid hardware / software package
to receive and output information

Power Source
WcTounukn aneprum

Solar Panel
ConxeuHblii Mogynb

-
|
1
|
1

Thermoelectric Generator
Tepmo3aneTpuuecKui
reseparop

To ensure uninterrupted power sup-
ply to the process control system,
the charge controller uses the solar

Automation Unit
Ilikach aBToMaTH3aLuK

SOURCE: TNK-BP / UCTO4HWK: THK-BP

Radiomodem
Paguomopem

Charge Controller
Koutponnep 3apaga
Well Pad Facility
06bexT fobbiun

! T
Data Controller
l Koutponnep céopa i

uHthopmaluu e |.

| i Pressure and Temperature
H Storage Battery Sensors

¢t AkkymynsaTopHas 6aTapes : NlaTunkm pagnexmns
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panel and thermoelectric generator to maintain the storage battery
at its rated voltage.

Solar panel is effective in sunny weather; its rated peak capacity
equals 80 W. The panel is fixed to the module’s roof facing south.

Thermoelectric generator fitted to the well’s flowline needs a tempera-
ture deferential of at least 60 C to operate: it generates electrical power
of about 5 W at flowline temperature of about +40 C and ambient air
temperature below -30 C.

The need for thermoelectric generators is explained by very low winter
temperatures of down to -50 C. The matter is, the storage battery
capacity falls to 20 percent of its rated value at temperatures below
-30 C and reduces further to 8 percent to 15 percent at temperatures
below -40 C. Another thing to mention is the fact that at temperatures
below -30 C, the storage battery is able to take up only 2 percent to
3 percent of the charging capacity. Thus, the thermoelectric generator
enables power supply when storage battery operation is most unreliable.

Data controller continuously collects data from its sensors, analyses
current operating parameters for compliance with their design values
and transmits an emergency signal to the control room if necessary.
The control room is fitted with Pyramid hardware / software package
that receives and displays controller data and informs the dispatcher of
any accidents at the facility.

Wireless modem continuously transmits pressure, temperature and
other parameters to the control room console. All data are copied via
an OPC server to a MS SQL database using Boomerang software.
InTouch SCADa system uses these data to develop mnemonic diagrams,
charts, and trends that help analyze the system’s operation (Fig. 2).

Stand-alone monitoring systems may be used to control flowing pro-
ducers as well as pressure and trunk pipelines, injection wells and other
facilities located away from the power supply infrastructure.

In the Bottom Line

Kamennoye has actually turned into a site where unconventional
engineering concepts in oil production are tested. Apart from the video
surveillance and data gathering systems that have proved efficient,
a number of other promising approaches have been piloted at the ‘field
of the future’, including an automation and telemetry system for pro-
ducing wells with remate monitoring and shutdown capability, an emer-
gency shutdown system to remotely shut in flowing wells, and a fully
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Thermoelectric generator is fitted to a well flowline.

TepModAeKTPUUECKUM TeHepaTop pa3MelleH
Ha BBIKMAHOM TpyOe CKBa’>KUHBI.

KOHTpONNEp 3apsaa;
aKkymynsTopHas Gatapes (renesas nu6o AGM);

KOHTpOnnep cbopa UHGopmMaLnn, obecneyusatolwnin céop, 06paboTky, XpaHeHue
V1 Nepesayy SaHHbIX;

pamMoMofeM, NepeaaloLlni AaHHbIE HA AUCMETHEPCKIN MYHKT WU NPUHUMAIOLLWIA
C HEro ynpaensioLLyIo 1 KOHMrypaLUMoHHYI0 MHAOpMaLMIO;

[aTHMKW [aBEHUS W TEMMEepaTypbl, Npeo6pasyioLLe AaBNEHE 1 TEMMEPATYPY
HETN B YHU(MLUMPOBAHHbIE TOKOBLIE CUrHanbl ciunoit 4-20 MA v nepepaiowive
X 113 B3PbIBOOMACHOM 30HbI Yepe3 Gapbep 1cKpo6e30nacHCTI Ha KOHTPOmep
cbopa uHhopmaLu;

6r10K-60KC KOHTPONMPYEMOra MyHKT, B KOTOPOM Pa3MeLLaeTCs 3MeKTpooBopy-
[I0BaHIE CUCTEMBI;

aHTEHHO-(MEEPHOE YCTPONMCTBO, CyXXallee Ang 06ecneveHns HeoGXoanUMbIX
YCNOBUA ANS papnocesan;

annapaTHo-nporpaMmHbIi komnneke (AMK) «[Mupamnna», ocyLiecTBRsiowmi
Nony4eHne 1 npeacraBsneHne Manopmaumm.

[ns o6ecneyeHns GecnepebonHoro nutaHus AACY TIT koHTponnep 3apsiaa
NOMJEPXNBAET HANPSXKEHME HA aKKyMYMSTOPHOW GaTapee Ha HOMUHaNbHOM
YPOBHE, MCMONb3Ys CONHEYHbIE BaTapeu 1 TepMO3NEKTPUYECKMI TEHEPATOP.

ConHeyHas 6aTapes 3((eKTUBHA NPW CONMHEYHOI MOrode 1 UMEeT Makcu-
manbHylo MowHocTb Ao 80 Br. Ona 3akpenneHa Ha kpbiwe 6rok-6okeca ¢ opu-
EHTaUWEN Ha 1XXHOE HanpaBleHue.

TepMo3neKkTpUYeCKUin TeHepaTop, Pa3MeLLaemblil Ha BbIKAHOM TPY6e CkBa-
XXMHbI, CNOCOBEH (DYHKLMOHMPOBATL NpU pasHuue Temnepatyp He MeHee 60°C:
npu TemMnepaType BbIKUOHOA Tpy6kl okono +40°C v TemnepaType oKpyXatoLle-
ro Bo3gyxa Hke -30°C reHepaTop BbipabaTbiBAET 3NEKTPUYECKYID MOLLHOCTb
okano 5 Br.

HeobxomMocTb  NpUMEHEHNS TEPMO3NEKTPUYECKOr0 rEHepaTopa Bbl3BaHa
HU3KUMI TEMNEPATYpamin B 3UMHWIA nepuop, focturatowmmi -50°C. Mpu Temne-
paType Bo3ayxa Hke -30°C emkocTb akkymynsTopHow 6atapeun nagaet ao 20%
0T HOMWHanbHOro 3HadveHus, a npn Temnepatype -40°C — no 8-15%. Oco6o
creayeT 0TMETUTb, YTO Npu Temnepatypax Hike -30°C akkymynsTopHas GaTapes
cnoco6Ha npuHaTh He Gonee 2-3% MOLLHOCTW OT 3apsaaHoro Toka. Takum o6pa-
30M, TEPMO3NEKTPUYECKMA reHepaTop Npu3saH 06ecnevnBaTh YCTPOACTBA 3Mek-
TPO3HEPrien B HanBonee CROXHbIX YCMOBUAX 3KCMMyaTauun akkyMynsaTopHON
batapen.

KoHTponnep c6opa MH(opMauM MOCTOSHHO ONpaLMBAET MOAKMIYEHHbIE
K HEMY JaT4NKI 11 aHanU3MpyeT NoMyYeHHbIe 3HAYEHIS Ha COOTBETCTBIE 3a[aHHbIM
napaMeTpamM 1 Npu HeoBXomMMOCTY NepefiaeT aBapuiiHbIi CUrHan Ha aucneTyep-
ckii nyHKT, roe yetaHosneH ATK «Mupamupar, no3BonsioLLwi nonyyaTs 1 0To6pa-
XaTb [aHHbIE C KOHTPOMNEpoB M WH(OPMMPOBATL AMCneT4Yepa 06 aBapuiiHbiX
CUTYaUNsIX Ha OGbEKTE.

Tekylume 3Ha4eHns ¢ [aTynKOB AaBNEHUS 1 TEMNEPATypbl U Apyriie KOHTPO-
nYpyemble napaMeTpbl MepesaTcs Ha AMCMETHYEPCKWN MYHKT C MOMOLUbIO
pagnoMopema noctosHHo. [anHble 4epe3 OPC-cepep konupylTcs B 6asy
faHHbix MS SGL ¢ nomouybio nporpammbl «<bymepanr». SCADa-cuctema InTouch
0TOBPAXaeT WX B BAE MHEMOCXEM, rpacikoB 11 TPEHAOB, Ha OCHOBE KOTOPbIX
MOXHO MpOBECTW aHanu3 paboTsl komnnekca (Puc. 2).

MpMeHeHne Takon aBTOHOMHOW CHCTEMbl TENEMETPUN HE OrpaHN4nBaeTCs
(hOHTaHHLIMY J0GbIBAKOLMMI CKBaXWHaMN. OHa MOXET 1CMOnb30BaTLCS B YCTPO-
CTBaX KOHTPOMS HanopHbIX W MarucTpanbHbix Tpy6onposogos (Puc. B), roe Het
CETE/ 3MEKTPOCHABXEHMS, HA CKBaXWHaX MOAAEPXKaHWs NnacToBOro AaBMEHUS,
a Takke BO MHOTUX Jpyrux cryyasx.

B cyxom octatke

KameHHoe MecTopox/eHue CTano HacToSWWM MONMUrOHOM Ans 0TpaBboTku
HECTaH[APTHbIX TEXHOMOMNYECKMX PELUeHUi B 06nacTy HediTedo6biun. Momumo
opraHu3aunm  3deKTUBHbIX CUCTEM BUAEOHAGMIONEHNS M c6opa AaHHbIX
Ha «MeCTOPOXAEHWM GyMyliero» Gbini OMpoBoBaHbl 11 Opyriie NepcneKTUBHbIE
MoaXofbl: BHEAPEHa CUCTeMa aBTOMAaTM3aunv W TenemeTpus [oGbiBaloliero

Innovator @ Jung Ne34
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Solar panel voltage. Voltage peaks (about 19V) occur between
10 a.m. and 5 p.m. At night, between 8 p.m. and 03:30 p.m.,
the voltage is zero.

HamnpskeHue ¢ COAHEUHOTO MOAYASl. MaKCHMaAbHOE HallpsSKEeHUe
(oxono 19 B) pocturaercs B mepuoa ¢ 10:00 po 17:00. B Beuepuue
u HOuHBble yackl — ¢ 20:00 Ao 03:30 — Hanps>keHue paBHo 0 B.

e

1ii

Thermoelectric generator voltage. Over 24 hours, the voltage varies
between 12.5V and 15 V. At night voltage is higher due to greater
temperature differential.

Pa3HUIBI TEMIIEPATyP, HANIPSKEeHNUE BRIIIE, Y4eM AHEM.

HanpsiskeHne ¢ TepMOIAEKTPHYECKOro reHepaTopa. B Teuenne cyTok
HanpskeHue naMensercs ot 12,5 B po 15 B. Hourblo, u3-3a Goablieit

SOURCE: TNK-BP / UCTOHHUK: THK-BP

Storage battery voltage. Overnight, the battery discharges from 13V
down to 12'V; in daytime it charges up from 12 V to 14.5V.

Hanps>keHne ¢ akKyMyASTOpHOM 6aTtapen. Houbto 6aTapes
paspskaercs ¢ 13 B po 12 B, a ponem 3apsikaercsi ¢ 12 B po 14,5 B.

Mnemonic diagram of a flowing well operated from
the control room.

MuemocxeMa paboThl POHTAHHOM CKBa’KUHBL,
KOHTPOAUPYEMOU C AUCTIETYEPCKOT'O ITYHKTA.

Fig. 2 System Operation Analysis
Puc. 2 AHann3 pa6oTbl CHCTEMbI

automated system of oil and water gathering, treatment and transfer
at all site facilities.

Taken together, all these innovative concepts have yielded rather
impressive results in 2009. The concept of the ‘field of the future’ was
launched two years before, and over those two years the number of
idle wells dropped from 45 percent to 10 percent, employee headcount
per well fell from 1.0 to 0.5, and downhole equipment meantime
between failures (MTBF) improved from 277 days to 674 days!
Another thing to note is the lifting cost reduction from $5.78/bbl to
$3.32/bhl. Following this success, it seems reasonable that the engi-
neering solutions tested at Kamennoye should be replicated across
other Company sites, too.

Hogamag @ Hians Ne34

(hOHAA CKBAXWH C ANCTAHUMOHHBIM MOHUTOPUHIOM U OTKIIOYEHWEM, pa3paboTa-
Ha cucTeMa NPOTVBOABAPWHON 38Tl (DOHTAHHBIX CKBAXWH C BO3MOXHOCTbIO
AVMCTaHLMOHHOrO 3aKPbITWS (HOHTAHHOV CKBAXWHbI, MONHOCTbIO ABTOMATM3MPOBaH
npouecc c6opa, NO[roTOBKM 11 Nepexkadku HeqT 1 BOAbl Ha BCEX MOWAA04HbIX
06bEKTaX.

B coBokynHocTW, Bce NpeanoXeHHble MHHOBALMOHHbIE PELIEHNS MPUHECN
B 2009 ropmy Becbma BneyaTnsiolwMe peaynsraThl. 3a [ABa roga peanusaunm
KOHUENUAN «MEeCTOPOXAeHNs ByfyLiero» 6e3fencTByoWNA (HOH CKBaXWH
cokpatuncs ¢ 45% no 10%, ynenbHas YMCMEHHOCTb MEPCOHana CHU3WNIAch
¢ 1,0 po 0,5 yenoBek Ha CKBaXMHy, a HapaboTka MOTpyXHOro 060PYAOBaHNS
Ha 0Tka3 yBenuuunace ¢ 277 cytok fo 674 cytok! Kpome Toro, Heo6xoaumo
OTMETUTbL CHUXEHWE YOeNbHbIX 3aTpaT Ha nogbem Hedtw ¢ $5,78 no $3,32
33 6appenb. 3T0T ycnex NoATBEPXAAET Lienecoo6pasHocTb BHEAPEHNS 0TPa6o-
TaHHbIX Ha KaMeHHOM MEeCTOPOXAEHWN TEXHUYECKNX PELIEHU M Ha [Apyrux
o6bekTax Komnanum.
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01 nepemeHbl mecT cnaraembiX cyMmma... mexsiercs!
Switching the Summands .... Does Change the Sum!

18 urons 2010 roga na Komumeme no kagpam THK-BP 6biaa npunsama I[Iporpamma mobuabHOCIU
NepCcoHAaAQ, UeAblo Komopol SIBAemMCsA Opranu3ayus 3¢pgpekmuBHOU cucmeMbl YNPABAEHUS BHYMPEeHHUMU
nepemeujeHuAMU compygHuKoB. PykoBogcmBo Komnanuu npugaem smou Ilporpamme 60oAblioe 3HaUeHue
u paccmampuBaem ee KaK BAOKHbLU UHCMPYMeHM pACKPblIMUS YNPABAEHUeCKOIro NoOmeHuuaAd
cobcmBenHblx KagposB THK-BP. « HoBamop» pa3y3Haa, KaKue npeuMyujecmsad 3ma UHUGUAMUBA co3gaem
g Komnanuu u gast KOOKgoro u3 compygHUKoOB, yuacmBytowjux B [Iporpamme.

On June 18, 2010 TNK-BP HR Committee adopted a Personnel Mobility Program that aims at establishing
an efficient system to manage internal transfers of the employees. The Executives of the Company assign
high priority to the Program and are strong on its ability to unlock managerial potential of TNK-BP staff.
Innovator inquired into the advantages generated by the new initiative both for the Company

and for each of the Program participants.

Eerenns @epuna (ESFedina@tnk-bp.com)
Evgeniya Fedina (ESFedina@tnk-bp.com]

n due course each of us comes to realize that diverse experience

is crucial for further professional development and career growth.

It is the diverse experience that gives an employee and his/her cur-
rent or potential manager confidence that he/she is capable of han-
dling more complex tasks and facing new professional and managerial
challenges. This is the reason why people with a wide area of exper-
tise have more opportunities to fulfill their potential.

TNK-BP aims to provide its staff with more opportunities for profes-
sional development and career advance and to do so introduces
a Personnel Mobility Program. Its main objective is to create a dynamic
organizational environment where high-potential employees will have
more opportunities to gain diverse experience and pursue successful
careers. On the other hand, it will help TNK-BP support its business
tasks with highly efficient human resources, develop a succession pool
and build up employees’ experience required for taking key positions in
the future.

Mutual Gains

Sergey Brezitsky, Executive Vice President, Upstream, believes
it is the employees who are the first to benefit from the Personnel
Mobility Program: “An employee’s mobility inside the Company is one
of the key contributors to his/her professional success. There are
things to learn in each region of TNK-BP operations: there are differ-
ent field development conditions and different logistic schemes, even
mentality is different in different regions. Experiencing all those envi-
ronments first-hand is one of the key factors of both professional
development and career growth,” he says.

It should be noted that staff rotations include both cross-regional and
cross-functional mobility: in any case when an employee enters a new
working environment, he/she inevitably faces new professional challenge
and new tasks that are difficult yet thrilling to tackle.

“Looking at a fully developed system with a fresh pair of eyes can
help resolve many of its problems as well as adding value to that sys-
tem,” continues Sergey Brezitsky. “Whenever new people come in they
bring along new ideas and new opportunities and many of these actu-
ally prove quite beneficial. That all contributes to the Company’s effi-
ciency and transparency.”

The Personnel Mobility Program not only supports current business
tasks but contributes to development of in-house capability as well,
so that key positions are filled with high-potential employees with
diverse experience.

A

YeBbIX YCMOBWA [aNbHENLIEr0 NPO(ECCIOHANbHOM Pa3BITUS 11 KAPbEPHOrO

pocTa SIBNSETCS HanMuMe PasHOCTOPOHHErO OMbiTa. Takoi OMbIT NOBbILAET
YBEPEHHOCTb COTPYAHMKA 11 €r0 HACTOSILLEr0 1N ByAYLLEro PyKOBOANTENS B TOM,
YTO OH CMOXET 3((DEKTVBHO pelaTb 3aayn 6onee BbICOKOrO YPOBHS CMOXHO-
CTW, CNPaBNATLCS C HOBbIMM, HECTAHOAPTHBIMI MPOECCHOHANbHBIMIA 1 YrpaB-
neHYecKMmM cutyaunsmn. VimerHo noatomy nepen paGoTHUKamK, o6nanatoLLmMi
LUMPOKIM NMPOECCHOHANbHBIM KPYro30poM, OTKPbIBAETCS GONblLUE BO3MOXHO-
CTel N5 peanu3auim CBOEro noTeHunana.

[ng Toro yTo6bl CO30aTh ANS COTPYAHUKOB AOMOMHWATEMbHBIE BO3MOXHOCTY
npoceccroHanbHoro passutus 1 npopBikeHns B Komnauu, THK-BP BHeppset
kopropaTveHyto [Mporpammy MoBunbHOCTM mepcoHana. Ee rmaBHas 3apaya —
c030aTh B KomnaHnm AMHaMU4HYI0 OpraHn3aLyoHHyio Cpefy, B KOTOPOW nepcnex-
TVBHbIE COTPYAHUKI CMOTYT UMETb GONblUE BO3MOXHOCTEA NS (DOPMUPOBAHNS
Pa3HOCTOPOHHErD OMbITa U NOCTPOEHWS YCMewWwHow kapbepbl. C Apyroi CTOpOHI,
ato no3sonuT THK-BP o6ecneunsath GuaHec-3agayn aitheKTBHbIMUI PECYpCamMy,
pas3BmMBaTh KaapoBbI PE3EpB 1 (HOPMMPOBATE Y COTPYOHWKOB OMbIT, HEOBX0ANMBIN
[Nt paBoThl Ha KMOYEBbIX AOMKHOCTSX B BymyLLIEM.

CO BPEMEHEM KaXAblil U3 HAC NPYX0QUT K MOHUMEHUIO, YTO OAHUM U3 KIlo-

Bzaumnas Bbiroga

o mHeHno VcnonHutensHoro euue-npesnaenta bH «Passegka 1 [Jo6biya»
Ceprest bpeauukoro, akTiBHOe y4acTue B [1porpamme MOBUNBHOCTY MEpcoHana
BbIrO[HO, MPEXAE BCEro, CamiM paboTHIKam: «[0TOBHOCTb COTPYAHMKA K Nepeme-
LeHNsIM BHYTpW KomnaHuu — ofyH 13 KIto4eBbIX (hakTopoB ero NpoteccroHanb-
HOTO ycnexa, — CYMTaeT OH. — B niobom pervoHe ecTb, YeMy NOy4NTLCS: pasHble
yCnoBus pa3paboTkyi MECTOPOXMEHWIA, PasHble NOrUCTYECKNe 0COBEHHOCTH,
[a W MEHTanbHOCTb B HalLMX PervoHax pasHasd. [103HaHvWe BCex 3Tix ycroBui
Ha COBCTBEHHOM OMbITE W ABASETCA OQHUM W3 KIKYEBbIX ANEMEHTOB Kak npodec-
CMOHAMbHOT0 Pa3BUTUSi COTPYOHMKA, TaK 11 er0 KapbepHoro pocTa».

Mpy 3TOM peYb AET HE TOMbKO 0 NEPEMELLIEHIN MEX[Y PErvoHaMu, HO 1 0 nepe-
XOfe W3 OfHOr0 HanpaBrneHus OeSTeNbHOCTM B Apyroe: B MioBoM Cryyae, CMeHa
yCrnoBuin paBoTbl CO3AET aTMOCHEPY «TPOECCHOHANBHOMO BbI30Ba» 11 CTABUT NEPEq
COTPYAHMKOM HOBbIE 3a[1a4/, PeLLaTh KOTOPbIE XOTb 11 CIIOXKHO, HO VIHTEPECHO.

«CBEXI B3rNSA HA CNOXMBLUYIOCS CCTEMY NO3BOMSET PELLNTL MHOMVIE Npabrie-
Mbl 1 006aBNsiET el LeHHOCTY, — npoponxaeT Ceprei bpeauukuin. — Mprxon HoBbIX
niofiei — 310 BCera NPYXo/ HOBbIX AEN, NOSBNAETCS OrPOMHOE KOMNYECTBO HOBbIX
BO3MOXXHOCTEN, MHOTME M3 KOTOPbIX Ha NMPaKTV/Ke 0Ka3bIBaoTCs BECbMa NOMNEe3HbIMU.
Bce ato genaet pa6oty Komnanun 6onee abtheKTBHOM 1 MPO3payHoii».

Hapsgy ¢ pelweHrem onepaTuBHbix G13Hec-3apad, llporpamma MoGUILHOCTH
nepcoHarna cnoco6CTBYET 1 pa3BUTUI0 NOTEHLMaNa co6CTBEHHbIX kappos KomnaHm
AN 3aMeLLEHst B GyayLLeM Ki4eBbIX MO3ULMA BbICOKO3(NHEKTUBHBIMI COTPYL-
HUKaMK, 06naaaoLmMMI Pa3HOCTOPOHHIM OMbITOM.

«OpraHuays potauui coTpyaHikos BHyTpr Komnawuy, THK-BP nossonset vm npo-
60BaTb CBOW CWMbl B PasHbIX CATYaLMsX, PELlaTb pa3Hoo6pasHble 3adadn 1, Takum
06pa3om, passuBaTbCs. VMes Takoi OmbiT, CMELManucTbl CNOCOBHbI JercTBOBaTL

Innovator @ Jung Ne34
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“By moving people TNK-BP exposes its employees to different situ-
ations and tasks and by doing so contributes to their development.
When people have this diverse experience, they are capable of acting
quicker and making better decisions. As a result, the Company gains
more competent employees with greater leadership skills and broader
experience, and all of this will translate into better business and
therefore additional revenue for the Company,” says Didier Baudrand,
Executive Vice President, Downstream.

In the last 18 months this Stream has seen active rotation in
the management team: some vacancies were filled with high-potential
employees promoted from within Downstream, some specialists came
from other divisions of the Company. “I've always been keen to move
people out of their areas of competence and make them face new chal-
lenges,” continues Didier Baudrand. “I am glad to see that my direct
reports are following my example and rotate people in their divisions
and departments. | am sure this will provide us with fantastic opportu-
nities to boost value of each particular specialist as well as the entire
Company.”

First-Hand Experience

Emerson Milenski, Vice President, Upstream Technology, knows first-
hand what benefits there are for those taking part in the Personnel
Mobility Program. Emerson joined TNK-BP in 2003 as an Asset
Integration Manager in the Upstream, and was later offered to move
to Orenburg-Saratov BU where he spent three years in various leader-
ship roles, including Performance Unit Leader. After that he returned
to TNK-BP Headquarters to take the position of Chief of Staff to
Executive Vice President, Upstream and is now leading the Upstream
Technology Division.

Emerson Milenski believes that regional background is crucial for
Moscow staff: “I know first-hand how it feels like to be striving to meet
all the requirements that are sent in from the Corporate Center.
I've been in the shoes of those who have to actually implement decisions
and today | try my best to set tasks clearly. Having this understanding
will help us make better decisions for the entire Company.”

Hogamag @ Hians Ne34

BbICTPEE W MpUHAMATL BGonee B3BeleHHble peleHns. B pesynsrate Komnanus
nony4yaeT Gonee KOMMETEHTHbIX COTPYAHMKOB, 06MapaloLnx pasBuTLIMU Naep-
CK/MW Ka4YecTBami M 0GLIMPHBIM OMbITOM, 4YTO GYAeT cnocoBcTBOBaTh Goree
ahtheKkTNBHOMY BeAeHW0 BU3Heca W, B KOHEYHOM uTore, npuHeceT KomnaHum
HONONHUTENbHYI0 MpUBLINE», — CYMTAeT VICnomHUTENbHbIA BULE-NPE3VOEHT
BH «[lepepa6otka 1 Toprosns» [uobe boapaHa.

3a nocrieHIe NonTopa rofa B 3ToM Bu3Hec-HanpaBneHIM Mpou3oLLEN Psif BaXHbIX
N3MEHEHIV B YMPaBIIEHYECKO/ KOMaHAgE: 4acTb AOMKHOCTEN Gbina 3amelligHa nep-
CreKTUBHbIMU coTpyaHukamu BH «[lepepa6oTka 11 Toprosrisi», HEKOTOPBIE CRIELMANMCTbI
nepeLunu u3 [pyrux noapasneneHuin Komnatun, «f Beerga cyiTan, Yto nepemelaTs
COTPYAHIKOB 13 MPYBbIYHbIX MM CCEp OTBETCTBEHHOCTY 11 CTABITL NEPef HUMM Kade-
CTBEHHO HOBblE 3a[ja4l1 COBEPLUEHHO HEOGX0mAMO, — npoporkaeT [uape bogpaxa. —
MHe npusTHO BUAETb, YTO pykoBoaWTeNnu noppaspeneHnn BH  «[lepepaBotka
1 Toproens» cneyloT MoeMy NpUMEpY 1 MPOBOAST POTALMN B pavkax CBOWX yrpaB-
FIBHWA 11 [IeNapTaMeHToB — § YBEPEH, 3TO CO3[AcT MOTPSCAloLLNE BO3MOXHOCTY
YBEMMYEHUS LEHHOCTA KaK KaXaoro cneuyanicTa, Tak i KomnaHim B Lienom».

Ha nuunom onbite

Buue-npeaupeHT no TexHuyeckoi pestensHocT BH «Passemka u [loBblua»
3IvepcoH MuneHcki Ha COBCTBEHHOM OMbITE 3HAET, Kakie MIChI MOryT 13BMeYb
ans cebs yyacTHuku lporpamMmbl MOBWNBHOCTI NEepcoHana. AMEpCOoH MpuLen
B THK-BP B 2003 rogy B Ka4yecTBe MeEHE[XEpa N0 WHTErpauuu aKTiBa
B bH «Pa3ssenka u [o6bi4a» 1 Yepe3 HEKOTOPOe BPEMS MONYYWN NPeanoxeHne
nepeiTin B BE «OpeHBypr-CapaTos», e OH 3aHUMar PasfinyiHble KoYeBble No3u-
uun, B Tom yncne pykosogutens ME. CnycTs Tpu roga oH BepHyncs B KopnopaTusHbii
ueHtp THK-BP Ha pgomxHocTb pykoBoguTens annapata VcnonHuTensHoro Bue-
npeauaenta bH «Passegka 1 [o6blva», a CErofHs OH BO3rnaBnseT YnpasneHue
Mo TEXHUYECKOI AESTENLHOCTY.

Mo mHeHmo 3mepcoHa MWmeHCKM, OMbIT PErvioHanbHOA PaBoThbl YPE3BbIMANHO
BaXEH [19 COTPYOHWKOB MOCKOBCKOrO ogouca: «f Ha COBCTBEHHOM OMbITE 3Hal0,
kak HenpocTo 6blBaET COOTBETCTBOBATb BCEM TPEBOBAHMAM, MCXOOALMM
113 KopnopaTvBHOrO LIEHTPa, MO3TOMY CErofHs Mput MPUHSITUN PELLEHIR § CTapaioch
(hopMyNMpOBaTL 3a[a4y MakCMarbHO NOHSTHO — Befb KOrHa-To M i Gbin Ha MecTe
TeX, KOMY NPUEETCS 3TV PELUEHNS BbIMOMHSTb. Ecr Mbl Gypem 06 3TOM MOMHIATS,
BCSI CLICTEMA MPUHSTVS peLLieHuid B KoMnaHum cTaHeT ropasno Gonee 3qdeKTBHOMy.

Mo mHeHno AvepcoHa, Gyayuwmm pykosoantensm THK-BP coseplueHHo HeoBxo-
AVIMO VMETb 0MbIT paboThbl B HECKOMbKIX PEroHax npucyTcTBus KoMnaHu: Tombko
Tak MOXHO MONY4UTb YETKOE MPefcTaBneHne 0 TOM, Kak (yHKUMOHPYET cuctema
THK-BP B uenom. «B Mockse 3Tu 3HaHIS N0y4MTb HEBOMOXHO — HY)XXHO NMPOYyB-
CTBOBATb BCE Ha Ce6e, 11 TOMbKO MES 3TOT OMbIT, MOXHO NEPEXOANT Ha PYKOBOS-
e pomxHocT B KopnopaTvBHoM LieHTpe, — cunTaeT AmepcoH MuneHcku. —
C apyroi CTOPOHbI, pOTaLy COTPYOHWKOB MEXAY PErMOHaMW CO3AAKT YHUKaNbHYH
BO3MOXHOCTb HanpaBnsiTb Ha PELIEHVE OmnpefeneHHbIX G13HEc-3aaay Haubonee
noaxoasLye Ans 3Toro Pecypchl — CMEeUManucToB ¢ HeoBXomuMbIMI ANs 3TOM0
3HaHUSIMW M KOMMETeHUMAMIA. [103TOMy OfHUM 13 MpUOpUTETOB YnpaBneHus
M0 TEXHWYECKOI AESTENBHOCTM SBNSETCS HA3HAYEHINE BbICOKOKBAMM(MMLMPOBAHHbIX
cneuvannctos  KopnopaTuBHOrO LEHTPa B PEroHsl npucyTcTens Komnanuu:
C OJHOA CTOPOHbI, 3TO CMOCOGCTBYET LUMPOKOMY PacrpOCTPAHEHUI0 HOBbLIX WAEV
11 TEXHOMOrWA, C APYroil — NO3BONSET MPUHUMATh MaKCUMarnbHO 3(MEKTUBHbIE
PELLEHIS HEMOCPEACTBEHHO Ha MECTaxX».

Heo6xoaumocTb co3aaHis aheKTBHOM CUCTEMbI NEPEMELLEHUS COTPYHIKOB
113 MOCKOBCKOrO OGhica B peruoHanbHble noppaspeneqns otmedaet u Cepren
Bpeauuknin. Mo ero MHeHwio, paboTHkK KopnopaTiBHOTo LEHTPa MMeoT Gonee
4eTKoe MpefcTasfedve 0 cunocotuy passuTis Beelt KomnaHun, ee Lensx
11 33[a4aX, HEXENW X KOMNerv B pervioHax, no3aTomy poTauuu nepcoHana nosso-
AT NOBbICKTb YPOBEHb OTBETCTBEHHOCTY PErMOHaNbHbIX Nofpa3aeneHni Komnanun
11 YCKOPST MPOLECC Nepeaayu nonHomouuin B aoyepHue npeanpuating THK-BP.

4 Emerson Milenski, Vice President, Upstream Technology,
knows first-hand what benefits there are
for those taking part in the Personnel Mobility Program.

Bure-mpe3uaAeHT 110 TEXHUYECKON AeITEeABHOCTH

BH «Pa3Beaka u AoObI4a» OMepcoH MUAEHCKHU

Ha COOCTBEHHOM OIIBITE 3HAET, KaKHe IMAIOCH MOTYT U3BAEYb AAS CeOs
y4yacTHUKH [IporpaMMbI MOGUABHOCTH IT€PCOHAAA.

2



Mwgu v opzanuaayuoswsli nomenyuas  Peaple and Bryanizational Lapability

Fig.1 Personnel Mobility Program
Management Cycle
Puc.1 Mpouecc ynpaenenus Mporpammoii

MOOGHNbLHOCTH nepcoHana

According to Emerson, experience in a number of regions of
the Company’s operations is vital for TNK-BP managers of the future, for
regional background is the only way to get a clear grasp of how the entire
interface works. “You cannot get this from Moscow, you need to experi-
ence this local feel and you need to have this experience before you can
make decisions from a corporate level,” believes Emerson Milenski.
“On the other hand, moving people between regions opens up a unique
opportunity to support particular business needs with most appropriate
human resources, that is people with the right skills and capabilities.
That is why one of the primary focuses of Upstream Technology is to move
highly skilled people from the Corporate Center to the Company’s subsid-
iaries: on the one hand, this contributes to large-scale implementation of
new ideas and technologies, on the other hand, this facilitates better
decision-making close to operations.”

The need to establish an efficient Moscow-to-subsidiaries transfer
system is also highlighted by Sergey Brezitsky. He believes people in
the Corporate Center understand the philosophy behind development of
the entire Company and its goals and objectives better than their col-
leagues in the regions. That is why staff rotations will improve the level
of responsibility of regional units and streamline delegation of authority
to TNK-BP subsidiaries.

Are You Mobhile?

TNK-BP is now using numerous staff development systems and pro-
grams, including competency assessment, personal input evaluation,
personal development plans, succession system, targeted trainings, etc.
The Personnel Mobility Program will definitely become an efficient tool
to unlock and develop potential of TNK-BP staff.

As personnel rotations are used to meet urgent business needs,
it should be kept in mind that every appointment is yet another step in
professional development of a specialist. When assigned to a new posi-
tion, an employee must have a clear understanding of the goals and
objectives he/she faces as well as consider how these new challenges
conform to his/her professional development plan and long-term career
aspirations, what positions he/she may take in the future. In other words,
an employee should plan his/her development at least one step ahead and
design his/her career progress. Joint responsibility of the Company and
its employees is one of the cornerstones of the Personnel Mobility
Program: while TNK-BP creates numerous opportunities for staff devel-
opment and career growth, it is the employees who have to make effort
to use these opportunities to the full.

The last but not the least comes the fact that efficient work in numer-
ous positions raises an employee high in the esteem of his/her colleagues
in various regions. And the more people like the way you work, the more
chances you have to be offered a promising position in the future!

The Personnel Mobility Program is open to all employees of
the Company. You can inform your supervisor of your desire to participate
at short-term incentive meetings, or else address HR specialists in your
division. Moreover, “I am Mobile” questionnaire will soon be created on
the Navigator corporate portal so that each employee could express
his/her interest in the Program and ask questions he/she might have.

“Imagine yourself as a young engineer looking into the future and
seeing that you would have to stay in the same position doing the same
kind of work for 30 years. That would be very disappointing,” com-
ments Didier Baudrand. “The Personnel Moability Program provides
unigue opportunities for professional development that TNK-BP
has never had before, and you can actually initiate the process your-
selves. If | were now in the beginning of my career, | would certainly
jump at such an opportunity to try myself in a variety of situations —
and that’s what | recommend you to do.”
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7. MOHWTOPUHT 1 OLeHKa

SOURCE: TNK-BP / UCTOYHIK: THK-BP

3 heKTMBHOCTI
Mporpammb!
MOG6MAbHOCTN

1. BbisiBNeHne notpe6Ho-
CTeil B NepeMeLLeHnaX
Ha ypoBHe BH / B®

Communicate
the Program
to Employees
KommyHnkaums
[Mporpammbl
COTPYAHMKaM

6. BbixoA Ha HOBOE

MECTO pa6oTbl 2. Mnannposatne

¥ COrnacoBaHve
nepemeLLeHuni
mexay bH / b®

5. 06paTHas cBA3b
KaHanaaram, 3. Paccmotpenve
1 0T6Op KaHAMAAToB

Ha nepemeLleHns

4. Hasna4eHue
Ha J0MKHOCTb
11 NOATOTOBKA
nepemeLLeHns

A BbI MOGHABHBI?

Ceroanst B THK-BP ncnonb3aytoTest pasninyHble CUCTEMbI 11 porpaMMbl, Hanpas-
NEHHbIE HA Pas3BMTWE COTPYAHWKOB, B TOM YMCME OLEHKA KOMNETEHUWNA, OLEHKa
NINYHOrO BKNada paboTHIKOB, VIHAMBIAYaNbHbIE NNaHbl Pa3BUTUS, CUCTEMA Kappo-
BOr0 pe3epsa, Lenesble nporpaMmbl 0By4eHus 1 MHoroe apyroe. [porpamma
MOBWMBHOCTV NepcoHana, HeCOMHEHHO, CTaHET 3((EKTVBHbIM WHCTPYMEHTOM
(hopMUPOBaHMS 11 PackpbITVS COBCTBEHHOTO Kaaposoro noteHuvana THK-BP.

Vicnonb3ays potauum nepcoHana NS PeLeHus akTyarnbHblX GU3HEC-3aaay,
BaXHO MOMHWTb, YTO KaX/0e Takoe HasHaueHWe — 3TO eLe OfMH Lar B npodec-
CYOHaNbHOM pasBuTAN cneumanicta. Mpu nepexope Ha HOBOE MECTO PaBoThbl
paBoTHUK [OMKEH YETKO MOHUMaTb HE TOMbKO TO, Kakve LEenu W 3afadqu CTaBuT
neped HUM ero HoBbI PYKOBOQWMTENb, HO U TO, Kak pelleHne aTix 3agay GymeT
CnocoBCTBOBaTbL €ro NPOHECCHOHANbHOMY POCTY 1 peanu3auii [ONrocpOYHbIX
KapbepHbIX aMBULWIA, Ha Kakue Mo3UUMN OH CMOXET MPeTeHOoBaTb B GyOyLIEM.
VHbIMM crioBamu, HY)XXHO NNaHMPOBATL CBOE Pa3BUTUE Ha LLUAr, @ TO U Ha HECKOSb-
KO LUaroB Bnepes W BbICTYNaTb B PON «MPOEKTMPOBLLIKA U CTPOUTENS» COBCTBEH-
HOM Kapbepbl. B 3TOM 1 COCTOMT 0AWH M3 KNtO4EBbIX NpUHLMNOB [TporpaMMbl —
conuaapHasi 0TBeTCTBEHHOCTb KomnaHum u cotpyaHika: THK-BP co3paet Kowm-
MMeKkc BO3MOXHOCTEN ANg NPOQ)ecCMOHaNbHOr0 pasBuTS U KapbepHOro pocTa,
a 70, KaK paboTHWK MW BOCMOMb3YETCS, BO MHOrOM 3aBUCKT OT HEr0 CaMoro.

HakoHew, achdekTmBHas paboTa COTPYAHWKA Ha Kax/oM HOBOW Noavumn Bynet
Ccnoco6CTBOBATL CO3AaHNI0 MONOXMTENbHOM PenyTaumn B rnasax Konner B pasHblx
pervoHax 1 Hanpasnennsx pestensHocT Komnanun. A yem 6Gonblue Niogev
[0BOSIbHO BaLLEV paboToi — Tem BoMbLUE Y BAC LUGHCOB NOMy41Tb HOBOE MHTEpEC-
HOE KapbepHoe Npeanoxetue B Gyayuiem!

CraTb y4acTHMKOM [Tporpammbl MOGWMLHOCTM MEPCcOHana MOXET 6o
coTpyaHuk KomnaHun. O cBoem XenaHun Bbl MOXETE COOBLMTb PYKOBOAMTENHD
B pamkax BCTPEY Mo OLEeHKe 3(hDeKTVBHOCTI [ESTENLHOCTIA WAV CneumanicTam
kagpoBson cnyx6bl Bawero nogpasgenedus. Kpome Toro, B Gnnxaiiuee Bpems
Ha KOpnopaTWBHOM WHTpaHeT-noptane «HaBuratop» GYOeT OTKPbITO OKHO
«§l Mo6uneH», 4epe3 KOTOpPOe KaXAblii COTPYAHUK CMOXET BbIpasuTh 3alHTEpE-
CcOBaHHOCTb B [porpamme, a Takke 3afaTb BOMpOChI.

«BenomHuTe cebs mMonodbiM CeuManicToM 1 MPeAcTaBbTe, 4YTO NPOBEAETE
30 neT Ha ofIHOI 1 TOM XE [OMKHOCTM, BbINOMHAS OHY U Ty e paoTy — nevansHo,
He npasga nn? — kommeHTupyeT [uobe BompaHn. — Mporpavma MoBUNbHOCTY
NepcoHarna OTKPbIBAET NEPef BaMit YHIKabHbIE BO3MOXHOCTU NPOHECCUOHANBHOM0
pocTa, KOTOpbIX HE BblN0 paHbLIe, W MHULMATOPOM 3TOr0 MpOLEecca MOXETE CTaTb
Bbl camit. byab 91 cenyac TonbKo B Ha4ane CBOE Kapbepsbl, 8, HECOMHEHHO, YXBa-
TUNCS Bbl 33 Takyto NOTPSCAIOLLYI0 BO3MOXHOCTbL NOMPOBOBATL CBOW CIATTbI B CaMbIX
pasHbIX CUTYaLMsIX — 4TO M COBETYIO CAENaTb BaM».

Innovator @ Jung Ne34
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THK-BP — nupnep pelitunra «buanec u obpasoeanune — 2009»
TNK-BP Leads “Business and Education” Rating in 2009

HWpnna Nlaepentbesa (|V.avrentieva@tnk-bp.com),

MeHe[pKep 1o B3aumogevicTanio ¢ BY3ammn v pabote ¢ Monogsimv creuuanicTamm,
LlenaptameHT KoprnopaTvBHoro o6y4eHus 1 pasBuTys, Ynpasrenne kagpos

Irina Lavrentieva (/V.avrentieva@tnk-bp.com],

Manager, Universities and Young Specialists Relations,

Corporate Learning Dept., HR Division

n December 2009 — March 2010, Russian Union of Rectors initiated

the “Business and Education 2003” Monitoring Program, under

which about 100 companies and 200 universities provided informa-
tion on their joint research and development programs and support of
talented students and young lecturers. Following this effort, the First
Rating of Russian Universities’ Business Partners was compiled.
TNK-BP was the only private company to have taken leading positions
in all five categories of the rating.

“Biggest Investors in Higher Education” were ranked by total funding
allocated to all areas of company engagement with universities. The list
of winners comprised five private companies including TNK-BP.

In the category of “Biggest Contribution to Science and Innovation”,
the companies that ran joint research and development programs with
universities were ranked by the amount of relevant expenditures.
Five private companies were named winners in this category with
TNK-BP taking the fourth place.

The category of “Biggest Contribution to Support of Gifted Students
and Young Lecturers” considered the amount of funds companies trans-
ferred to universities destined for personal scholarships and grants to
students, postgraduates and young lecturers. TNK-BP came third in
the top five private companies in this category.

Companies that employed most university students and graduates in
2009 competed to be recognized as the “Biggest Youth Employer”.
TNK-BP came seventh in the top ten private companies.

Finally, TNK-BP was recognized in an unrated category of “Best
Practice of University Students’ Professional Adaptation”; this catego-
ry identifies companies that implement large-scale comprehensive pro-
grams of professional adaptation of young specialists.

It’s a System

TNK-BP’s excellent results and high positions in the Rating of Russian
Universities’ Business Partners are certainly well deserved. Over the last
few years, the Company has created an integral training system covering
stages from vocational guidance to schoolchildren to training of young
specialists who joined TNK-BP.

4 Irina Lavrentieva, TNK-BP
Manager for Universities

and Young Specialists
Relations, holds the certificate
confirming that the Company
is the winner in all five
categories of the First Rating
of Russian Universities'
Business Partners.

Aunnrom Komnanuu 3a modepy
BO BCeX MISITH HOMUHATIUAX
nepsoro Peltunra
OU3HeC-IaPTHEPOB BBICIINX
yueOHBIX 3aBepeHUlN Poccun
B pyKax MeHepKepa THK-BP
10 B3aUMOAENCTBHIO

c BY3amu u pabore

C MOAOABIMU CIIEI[AATCTaMHI
Wpunbl AaBpeHTHEBOM.
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Coto3a pekTopoB 6bi1 NPOBENEH MOHUTOPUHT «buaHec 1 06pa3oBaHne —

2009». Oxono 100 komnanwit 1 200 Bbiclumx y4ebHbIX 3aBEfEHMiA Npenoc-
TaBUNN AaHHbIE 0 B3aUMOAEVCTBIM B 0GNACTV NPOBEAEHIS COBMECTHBIX Hay4HbIX
1CCIe0BaHNIA 11 OMbITHO-KOHCTpyKTOpCKUX paboT (HOKP), a Takxe o noanepxke
TanaHTNMBbIX CTYAEHTOB U MOMOAbIX Npenoaasatenei. Mo pesynkraTam MOHUTO-
puHra Bnepeble B Poccun Gbin cocTaBneH PenTur 6usHec-napTHepos BY3os
Poccum. THK-BP okasanach emyHCTBEHHOVW 4acTHOWM KOMMaHWen, BOLLEALEen
B 4MCrI0 NNAEPoB PeitTiHra no BCEM NSTU HOMUHALNSIM.

B HomuHaum «KpynHedwwin vHBECTOP B 06MacTW BbICLIEr0 06pa3oBaHUs»
PaHXMPOBaNUChL COBOKYMHbIE 0GBbEMbI (IMHAHCMPOBAHMS BCEX HAaMpaBNeHuit B3an-
MOLE/CTBIS KOMNaHUA C BbICLIMMI Y4eBHbIMY 3aBeaeHnsMu. Cpean nobeanTe-
nev 6bIN0 OTMEYEHO NSTb YaCTHbIX komnanui, B Tom yncne THK-BP.

Buemﬁpe 2009 ropa — mapte 2010 roga no wHMUMaTMBe Poccuiickoro

THK-BP Bo1iAa B YMCAO AUAEPOB
PeviTuHra «busHec u ooOpa3oBaHue»
10 BCEeM AT HOMUHAI[USIM

TNK-BP has taken leading positions
in all five categories

of the “Business and Education”
Rating in 2009

MecTa B HOMUHaLWK «KpynHerwnA BKNag B HayKy W HHOBaLMI» pacnpepens-
NCb CPeau KOMMaHWiA, MPOBOAMBLUMX COBMECTHble ¢ BY3amu uccnenoBaHus
1 HNOKP, npn aTom oueHvBancs 06bem COOTBETCTBYIOLMX 3aTpaT KOMMaHWNA.
Cpeau 4acTHbIX OpraH13aLui TakKe 0TMEYeHbl NATb KOMMaHWA, CPpeayn KOTOPbIX
THK-BP 3aHsna 4eTBepToe MecTo.

B pamkax HomuHaumm «KpynHenwwni Bkiag B NoAAEpXKKY OfapeHHbIX CTYOEHTOB
11 MOMOfbIX NPernoaaBaTenei» paccMaTpuBancs 06bem CPecTB, NEePeyunceHHbIX
KomnaHusiMy B apec BY30B 1 npegHasHa4eHHbIX Ans BbINAaTbl UIMEHHbIX CTUMEH-
QWA 1 TPAHTOB CTYAEHTaM, acnupaHTam W MonofbiM MpenofaBaTensm. 3ech
cpeay naTi YacTHbIX komnanuin THK-BP 3aHsna TpeTbe MecTo.

B HomuHawwmm «KpynHewwni MonofexHbii paboToaaTenb» Gbini NPeacTaBneHsb
KOMMNaHWW, MPUHSBLLME Ha PaBoTy MaKCUMAarbHOE YMCIO CTYAEHTOB 11 BbINYCKHIKOB
BY3os B 2009 ropy. B pecsitke nyywmx 4YactHbix komnaHui THK-BP okasanack
Ha cebMoM MecTe.

HakoHeu, THK-BP 6bina oTMeyeHa BO BHEPEWMTWHIOBOA HOMUHaLMK «JTyywas
npakTuka npodeccuoHanbHoi apantauun ctyneHToB BY3oB», B KOTOpPOW OLEHM-
Bannch KOMMaHUM, Pean1ayiolle MacluTaGHble CUCTEMHbIE NporpaMMbl npodec-
CVOHANbHON afanTaL MonoabIX CNeuuanieTos.

Jro cucrema

OtnnyHble  pesynstatel THK-BP, 0TMeueHHble BbICOKMMM  NO3ULMAMA
B PeittuHre 6uanec-naptHepoB BY3oB Poccuu, HECOMHEHHO, 3acnyXeHHbl:
3a nocneaHe Heckonbko net KomnaHus co3pana LenocTHYI CUCTEMY MOfro-
TOBKM CMEUMAnUCTOB, HAYMHAKLLYIOCS C NPOECCUOHANBHOM OpreHTauum
LWKOMBHWKOB W 3aKaHYMBaIoLLYOCH 06y4EeHMEM MOMOAbIX CMEeuuanicToB, npu-
wenwmx Ha paboty 8 THK-BP.

(Mopm1poBaHKe CUCTEMbI Hadanach OTHocuTensHo HepaeHo. B 2006 ropy
B KomnaHun 6bina 3anylieHa [lporpaMma pasBuTAsS MOMOAbIX CRELMancToB
«Tpn ropu3oHTa», a rog cnycts no wroram Kpyrmoro ctona «THK-BP v BY3bi-
napTHepbI» Bbina paspaboTaHa [porpamma THK-BP no B3aMopeicTeuio ¢ BbICLUMMA
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The foundation for this system was laid just a while ago. Three Horizons,
a development program for young specialists, was launched back in 2006.
Following the TNK-BP and Partner Universities Roundtable held in 2007,
the Company developed a Program of Interaction with Partner Universities
(see “TNK-BP and Partner Universities: Close Cooperation on the Way to
New Educational Standards”, Innovator #20). Within the framework of
this Program, TNK-BP announced a Grant Contest for industry specific
universities powered by the Ministry of Education and Science. With this
Contest in place, TNK-BP switched from fragmentary investments ta fund-
ing of comprehensive educational projects aimed to improve the educa-
tional process in general. Moreover, grants are destined to support
industry specific departments rather than finance universities’ ongoing
expenses. The Company awarded its grants twice, in 2007 and 2008, and
allocated about 112 min rubles for this purpose.

To more efficiently influence the educational process, the Company
established an Interuniversity Center in 2009 that unites some of TNK-BP
partner universities: Gubkin Russian State University of Oil and Gas,
Tyumen State Oil and Gas University (TSOGU), Samara State Technical
University, Ufa State Oil Technical University, and Irkutsk State Technical
University. It is through the Interuniversity Center that the Company sets
forth its requirements for young specialist training level while university
project teams use these requirements to develop solutions to improve
the existing training programs in TNK-BP’s key disciplines. Later on, these
projects are reviewed by corporate experts, and funding is provided to
the most promising ones.

TNK-BP waorks not only with universities as organizations. The Company
also addresses its potential employees directly, and this work starts long
before they actually join TNK-BP.

One of the focus areas for the Company’s subsidiaries is vocational guid-
ance to schoolchildren. For example, TNK-Nyagan managers and young
specialists regularly meet with Nyagan's senior schoolchildren (grades 9
to 11); about 420 boys and girls take part in these meetings. In 2007,
an industry specific class was organized in one of Nyagan schools, which
enrolls schoolchildren after the ninth grade. They get profound knowledge
in physics, mathematics and other natural sciences and learn about recent
achievements in the oil and gas industry. Last year, the first 22 pupils
completed their studies under this industry specific educational program.

THK-BP co3pana cucreMmy
MOATOTOBKH CIIELIMAAUCTOB,
HAYMHAIOILYIOCS

C npo)opueHTal U INKOABHUKOB
U 3aKaHYMBAIOILYIOCSI 00y4yeHreM
MOAOABIX COTPYAHHKOB

TNK-BP has created

a training system covering stages

from vocational guidance

to schoolchildren to training

of young specialists
__________________________________________________________________________|

Since 2007, TNK-BP has been implementing a Targeted Training Program
for the Company’s Regional Subsidiaries; the Program is run in cooperation
with Gubkin University, TSOGU, Samara University, Ufa University, Tomsk
Palytechnical University (TPU), and Irkutsk University. Over 50 best school
graduates in the regions of TNK-BP operations are annually selected from

among 150 or so applicants to participate in the Program. Under
the Targeted Training Program, TNK-BP provides school graduates with
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yyebHbIMM  3aBefeHMaMM, B pamkax kotopoi Komnawus npu  nopaepxke
MunucTepcTaa 06pa3oBaHis 1 Haykin PM obbgsina KoHkype rpaHToB ans npotmunb-
Hbix BY30B (cm. «THK-BP v BY3bl-napTHepbl: TecHoe COTPYOHWYECTBO Ha MyTW
K HOBbIM CTaHAapTam 06pa3oBatus», «Hosarop» N220). KoHkypc no3sonnn nepenu
OT Pa3pO3HEHHbIX MHBECTULMIA K (IMHAHCUPOBAHIIO KOMMNEKCHDBIX 06Pa30BaTENbHbIX
MPOEKTOB, HANpaBMEHHbIX Ha MOBbILUEHVE KA4eCTBa y4eGHOro npouecca, npu 3Tom
BbIEMNEHNE MPAHTOB MPEeAnonaranc AeHeXHYI0 NOAREpKKY MpoduibHbIX kateap,
a He (ovHaHcupoBaHe Tekylx pacxonos BY3os. Komnanns nposoguna Konkypc
rpanToB aBaxabl — B 2007 n B 2008 ropax, 1 B 06LLIEN CNOXHOCTA Ha TPaHThbI
ANS BbICLUEN LKOMbI GbIN0 HANpaBfeHo npumepHo 112 MrH py6re.

Crpemsich ewe Gonee aMEKTVBHO BNNSTL Ha KAYECTBO NOATOTOBKM CTYAEH-
108, B 2009 rogy KomnaHus oGbeguHina BY3bi-napTHepsl B MexBy30BCKui
LeHTp THK-BP. B ero coctas Bowwnu: Poccuiickuin rocyaapcTBEHHbI YHUBEPCH-
TeT Hedpt v rasa um. .M. Ty6kuna (PTYHI), TiomeHckuid rocyaapCTBEHHbII
HethTerasosbi yHeepeuTeT (TiomHITY), Camapckuii rocyaapCTBEHHbIA TEXHNYE-
ckuin yHueepeuteT (CamlTY), YthumMckuid rocyapcTBEHHbIA HE(TSHON TexH1Ye-
ckuin yHueepeuteT (YITHTY) n VpKkyTckui rocynapcTBEHHbI TEXHNHECKMIA yHUBED-
cutet (Mpl'TY). menHo vepes Mexsy3oBckuit LieHTp Komnanus dopmynmipyet
y4ebHbIM 3aBEfeHNAM CBOW TpeBoBaHWs K KayecTBy MOATOTOBKM CMELWAn1CToB,
Ha OCHOBE KOTOPbIX MPOEKTHble komaHgbl BY3oB paspabaTbiaioT peLueHns
M0 COBEPLUEHCTBOBAHMIO CYLLECTBYIOWMX Y4e6HbIX MpOrpaMmM Mo KiioYeBbIM
ans THK-BP gucuynnmudam. [pepnoxeHHble NPOEKTb aHann3npylTes Kopnopa-
TUBHbIMM 3KCMEPTaMK, U 3aTEM PELUAETCS BONPOC O (IMHAHCMPOBaHWM HanGonee
NEepCNEKTVBHBIX 13 HIIX.

THK-BP He orpaHuumBaeTcs B3aumopercTeuem ¢ BY3amn kak ¢ opraHn3a-
umsimn — KomnaHus Takke paboTaeT HeNocpeAcTBEHHO CO CBOMMI NOTEHLMAMb-
HbIMW COTPYAHMKaMW, NpUYem 3Ta paboTa HauYMHAeTCs 3ad0fro A0 WX Npuxoaa
8 KomnaHuio.

[JoyepHue o6wecta KomnaHuu ypensioT 6oMblOe BHUMaHWe npodeccuo-
HanbHON OPUEHTALMM CErOAHALIHIX LWKONbHUKOB. B YacTHocTh, B Herann pery-
NAPHO NMPOBOAATCS BCTPEYM YYEHUKOB AEBSThIX-OMVHHAALATHIX KNacCoB C PyKOBO-
autensmn OAQ  «THK-HsiraHb» 1 monofbiMu  ceumanicTami  NpeqnpusTus,
B KoTopblx yyacTByloT nopsiaka 420 wkonbHukos. Kpome Toro, B8 2007 romy
NPy OAHOR 13 KA 6bIN 0pPraHn30BaH NPONbHbIA KMAce, B KOTOPbIA HABMPaIOTCS
yyalLMecs, OKOHYMBLUME AEBSTb KNaccoB. PeGsTa nomyyaloT yriy6nerHbIe 3HaHUA
no (M3vKe, matematuke, MPYrIM ECTECTBEHHbIM HaykaMm, & TaKKe Y3HaloT
0 MOCNefHUX AOCTUKEHWsIX HedhTerasopoBbiBatoliei otpacnu. B nmpownom rogy
06y4eHie No NPOChHUNbHOA NPOrpaMMe OKOHYMIN NEPBbIE 22 BbIMYCKHUKA.

C 2007 ropga THK-BP cosmectHo ¢ PIYHI, TiomHI'Y, Caml TY, YITHTY, Tomckum
nonutexHideckm yHueepcutetom (TIY) w ViplTY peanuayet Mporpammy Lienesoi
MOArOTOBKY CTYAEHTOB 191 PErioHanbHbIX NpeanpusaTi Komnaxum, Ee yyacTHrkamm
©XEroHo cTaHoBsTCs Gonee 50 NyyLwmMX BbIMYCKHIKOB LUIKON PEMVIOHOB, OTGMPaEMbIX
13 nopsigka 150 npeTenperTos. B pamkax [Mporpammel uenesoi nogrotosky THK-BP
MPenoCTaBNSET BbIMNYCKHKAM LUKOST BO3MOXHOCTb YYWTHCS B NYHWMX HETSHbIX
BY3ax ctpaHbl, HaBUpaTbCs OMbITa, NPOXOAS Y4EBHYI0 MPaKTUKY Ha MPeanpUsTUsX
KomnaHun, 1 MMeTb rapaHTpOBaHHOE MECTO PaboTbl N0 OKOHYaHW 06Y4eHS.

[TporpaMma LieneBor NoaroToBkM 0xBaTbiBaeT kntoyeBble ans THK-BP TexHude-
CKVIE QVCLMNMMHBI 11 HAYMHAETCS C A0BY30BCKOM MOArOTOBKM YHACTHIKOB — 3aHSTUS
nposogaT npenopasateny PTYHT, Bble3xatolme B pervioHb! AestensHocTy Komnarum.
B 2007-2009 rogax B pamkax Mporpammbl B BY3bi-naptHeps! THK-BP noctynunu
noyt 280 yenosek. OnnaTa 0By4eHNs LIENEBbIX CTYHEHTOB NPON3BOANTCS 13 GHOf-
xeToB fiouepHx npeanpusTin THK-BP — oHn dirHaeupyioT 70% cToumocTy y4etl,
ocTanbHble 30% nnatsT poputen. MoTVBMPOBaTL PEGST K MOBLILLEHNI YCMEBAEMO-
CTV Npu3BaHbl EXEMECSYHbIE CTUMEHMM, UM Takke NPeocTaBnsioTcs MecTa
ANt NPOXOX[EHNS y4eBHOA npakTuki. B cBOK o4vepemb, Morofble Mioau 0653aHb
0TpaboTaTh TPU rofa Ha NPeANpUSTUSX, N0 JOrOBOPaM C KOTOPbIMIA OHW YHIATIACH.

Y7066l NOBLICTL EKTUBHOCTL PaBOTh LIENEBbIX CTYAEHTOB C MEPBbIX Xe
OHen ux npe6biBaHns B KomnaHui, BONPOC WX NMpOMECCHOHaMNbHOM apanTauinm
K KOpropaTuBHbIM TPeBoBaHKaM peluaetcs ele ao npuxopa B THK-BP. [nq atoro
8 2009 ropy Ans UeneBbIX CTYAEHTOB TPETHEMO-NSTOr0 KYpcoB Gbina pa3paboTaHa
Mporpamma «CtapT», Npu3BaHHas 06ecneymnTb pa3BuTIIE KIKOYEBbIX [1st KomnaHum
AENOBbIX W TEXHUYECKNX KOMNETEHUMA MONOAbIX CrneumanucToB. [unoTHas pea-
nmu3auws [Mporpammbl coctosnack B PIYHI, ¢ ocenn 2010 ropa oHa 6Gymet
3anyleHa u B apyrix BY3ax-naptHepax Komnatuu.

Cuctema nmogrotoBku Gymyuwx monofblx cneuvanuctos THK-BP Bkniodaet
TakXe 06y4eHMe B pamkax MarcTepcKux NporpaMm, peanuayemblx POCCHNCKUMIA
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an opportunity to study at the best Russian
oil and gas universities, gain experience by
taking internships with the Company’s sub-
sidiaries and have a guaranteed job upon
graduation.

The Program covers training in TNK-BP’s
key technical disciplines and begins with
pre-university training of participants
provided by professors of Gubkin Univer-
sity who travel to the regions of the
Company’s operations. Almost 280 per-
sons entered TNK-BP partner universities
within the framework of the Program in
2007-2009. Targeted student tuition
is paid from the budgets of TNK-BP sub-
sidiaries: the subsidiaries cover 70 per-
cent of tuition cost with the remaining
30 percent to be paid by parents. Program
participants are incentivized to improve
their performance with monthly scholar-
ships and are also provided with intern-
ship positions. The young people, in their
turn, undertake to stay three years working for the subsidiaries they
had study contracts with.

To ensure high performance of targeted students from the very first
days with TNK-BP, the issue of their professional adaptation to corpo-
rate requirements is addressed even before they join the Company.
To do so, a Start Program aimed at third- to fifth-year students
was launched in 2009; under this Program young specialists develop
their business and technical competencies that are critical to TNK-BP.
The Program has been piloted in Gubkin University and will be launched
in other partner universities in autumn 2010.

TNK-BP also trains its future young specialists under Master’s
degree programs provided by Russian universities in cooperation
with leading international schools, such as TPU — Heriot-Watt in
Scotland (see “Tomsk and UK University Train Top-Rate Staff for
TNK-BP”, Innovator #5) and TSOGU — Royal Holloway University of
London (see “Masters in Petroleum Geoscience: World-Class
Experts of the Future”, Innovator #22).

Upon coming to the Company, young specialists continue to develop
under the Three Horizons Program and targeted technical competency
development programs. The key objective of Three Horizons program
is to ensure speedy adaptation of young specialists in the Company and
develop their critical professional and leadership competencies
(see “Company, Profession, Career: Three Horizons for TNK-BP Young
Specialists”, Innovator #17). Each year, about 1,000 persons take part
in the Program. It consists of three phases, or Horizons (“My Company
and I, “My Profession and 1", “My Career and I"); each Horizon
is a unique period of professional development of a young employee and
equals to one calendar year of work with the Company.

TNK-BP also has programs to train young specialists in key technical
disciplines; each program is designed for three years:

* Young Drillers (see “Drilling Young Specialist Development: Three

Years to Learn and Practice”, Innovator #21)

* Young Reservoir Engineers
* Young Geoscientists

* Young Process Engineers
e Wellwork Specialists

Such is the system of TNK-BP's work with universities and young
specialists. The Company’s excellent results in the “Business and
Education 2009" Monitoring Program and its high positions the First
Rating of Russian Universities’ Business Partners are undoubtedly legiti-
mate. They prove that TNK-BP is among the leaders in training high-class
specialists, and competent staff will be an important competitive advan-
tage of the Company in the current market environment.

Hogamag @ Hians Ne34

A The Petroleum Geoscience Master's Degree Program is provided
by TSOGU in cooperation with Royal Holloway University of London.
Students are trained in the Center for Professional Training

and Retraining of Geoscientists that has been equipped

with TNK-BP investment.

OO6yueHue 110 IporpaMme MOATOTOBKY MaruCTpoB

B 00AacTy HedTera3oBOM reOAOTHH U re0(U3UKHU, Pearn3yeMolt
TroMI'HI'Y coBmecTHO ¢ AOHAOHCKUM YHUBepcuTeroM Royal Holloway,
POBOAWTCS Ha 6a3e LleHTpa mpodecCnoHaAbHOM ITIOATOTOBKH

U [IEPETIOATOTOBKH CIIEIIHAANCTOB, OCHAII[eHe KOTOPOTO

OBINO BBITTOAHEHO 3a cueT nuBectunuit THK-BP.

BY3amu coBmecTHo ¢ Bemywwmmn 3apyBexHbiMi yHuBepcuteTamu: 1Y —
Heriot-Watt B LLlotnanaum (cm. «B Cr6upw roToBST MHXEHEPOB N0 GpUTaHCKIM
cTaHpapTam», «Hosatop» N25) u Tiom[HI'Y — MoxpgoHckuin Yaneepeutet Royal
Holloway (cm. «MarucTpbl B 06nacTit reonorum v reoduankin — Byaylime cne-
LManucTbl MeXayHapoaHoro ypoBHs», «Hosatop» N222).

Mpuas B KomnaHuio, Bce Monoable CNEUMAanuCTbl MPOAOSIKaT pasBuThe
B pamkax [porpammbl «Tpu Topr3oHTa» 1 LIENeBbIX NPOrpaMM pas3BUTUS TEXHU-
4eckux komneTeHuwi. MaeHas 3apada Mporpammbl «Tpu ropr3oHTa» — o6ecne-
YMTb CKOpEMLYK apanTauulo Monodbix cneunanncToB B KomnaHum, a Takxe
pasBNTb Yy HUX BaXHeWlwWwne npoeccuoHanbHble W NUOEpCkUe KayecTsa
(cm. «Komnanus, npodeccns, kapbepa: «Tpu ropu3oHTa» GAs MOMOAbIX Che-
unanuctos THK-BP», «Hosarop» N®17). ExerogHo B [Tporpamme npuHumatoT
ydactme nopsgka 1 000 uvenosek. OHa cocToMT M3 Tpex 3Tanos, KOTOPble
HasbiBalTcs «[opu3oHTamn» (« 1 Mo KomnaHus», «A 1 mos npodieccus»,
« 1 Mos Kapbepa»), Kaxpbli 13 KOTOPbIX ABASETCS YHUKAmbHbIM NEpUoAoM
NpoecCcMoHanbHoro pa3suTig MONOAOr0 COTPYAHMKA U paBeH OZHOMY KaneH-
[apHomy rogy pa6oTbl B KomnaHum.

CyLecTByOT Takxe MporpamMmbl NOArOTOBKM MOSIOfbIX CNEUNaniucToB No Kito-
YeBbIM TEXHNYECKMM AMCUMNIMHAM, KaX/asi U3 KOTOpbIX paccuMTaHa Ha Tpu rofa
00yYeHns:

e «Monogple 6yposuki» (cm. «[TporpaMma pas3suTIS MONOALIX CMELMANNCTOB
B 06nacTi BypeHns: Tpu rofa y4ebsl 1 NpakTuki», «Hoatop» N%21);

* «Monogble pa3pabaTyuki»;

e «Monogple reanaru»;

e «Monofple TEXHONOM»;

e «CneumanncTbl BHYTPUCKBAXWHHBIX PaGoT».

TakoBa cuctema pabotbl KomnaHum ¢ BY3amu 1 monopexbio. Peaynbratl
MoHuTopuHra «busHec u o6pasosaHne — 2009» n nepeoro PeitiHra 613Hec-
naptHepos BY3oB Poccum moxHo Ha3BaTb 3akoHoMepHbIMK. OHM nogTeepaunu,
yto THK-BP sBnsertcs ogHiM 13 nupepoB B fene MoaroToBKM BbICOKOKNACCHbIX
CMELNannCTOB — a KBANMNLMPOBAHHbIE KAApbl B YCHOBISX PbiHKA CTaHYT Bax-
HbIM KOHKYPEHTHBIM NpeumyLiecTeoM KomnaHuu.
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JHepruyHoe pa3BuTue YBeKcKoi Hethrebasbl
Uvek Oil Depot: Powerful Development

YBekckas negpmebasa THK-BP — karoueBol y3eA omrpy3Ku He¢hmenpogyKmoB, NOCMYyNarowux

¢ Capamosckoro HI13, nosmomy akmyaibHOCIb 3agauu obecheueHus ee becnepebollHOro

U payuOHAABHOIO 3HEProCHAOXeHus He Bbl3blBaem coMHeHull. CerogHa s3mo KpynHelulee

u ogHo u3 cmapetiwux nogpazgeienull OAO « CapamoBHegpmenpogyKm» ugem no nymu KOPeHHOU
MogepHU3auuu cobcmBeHHOU 3HeprocucmeMmMbl — B3s10e HAnpapAeHue NOAHOCMbIO COBnagaem

C KypCOM, onpegeAeHHbIM rocygapcmsBoM U BHympeHHel noaumukot THK-BP.

TNK-BP's Uvek Oil Depot is a key hub to ship petroleum products delivered by Saratov Refinery. Therefore,
it is crucial to ensure uninterrupted and efficient power supply to the depot. Uvek Oil Depot being

the largest and one of the oldest units of Saratovnefteprodukt has embarked on a path to radically upgrade
its utility systems. This approach follows the line laid down on both federal and corporate levels.

Anexcanpgp bnunoe (ANBlinov@tnk-bp.com),

[N1aBHbI 3HEPTETVK, YBekckas HeghTe6asa,

OAO «CapatosHeghTenponykT»

Alexander Blinov (ANBlinov@tnk-bp.com),

Chief Power Engineer, Uvek Oil Depot, Saratovnefteprodukt

ply systems. The depot’s inspection has shown that these facilities

have badly aged over their service life. Numerous localized fixes
were not able to drastically improve the situation, and a fundamental
upgrade was needed for the entire utility system of the oil depot.

The equipment of the Heat and Steam Shop, installed way back
in 1970, has become obsolete. Nowadays, similar equipment is rather
rare; as a result, old electrical appliances had to be cannibalized
for spares to fix certain components. Operational safety also left much
to be desired: boilers had to be ignited manually, while water quality
parameters were only monitored by operators. The very building
of the Heat and Steam Shop was obsolete as well, since it saw no full-
fledged renovation over those years.

The power supply system also had to be modernized: Uvek Oil Depot
sourced its power through several independent inlets at once. This sig-
nificantly complicated maintenance work: it took sev-
eral days to fix the fault in case of a feeder line failure;
meanwhile, power would be supplied to the oil depot
through old cables with significantly limited capacity.
Other shortcomings identified during the depot inspec-
tion were absence of relay protection systems
and the use of outdated mechanical watt-hour
meters. The water supply facilities were just as bad.

Following the inspection, Uvek Oil Depot Upgrade
Program to Comply with Rules and Regulations was
developed, and a five-year modernization plan drafted,
detailing all steps to fix the depot’s utility systems.

U vek Oil Depot’s utility facilities include power, heat, and water sup-

First in Saratou

The Steam and Heat Shop was the first to be mod-
ernized and the top priority was to eliminate risks in
the boailer room. Valery Matovnikov, Head of the Steam
and Heat Shop, and Ivan Tikhonov, Uvek Qil Depot’s

The renovation of the boiler room [ 2
provided all necessary facilities
for the employees.

ITocae peMOHTa B TOMEIeHUN KOTEABHON

OBIAM CO3AAHBI BCE HEOOXOANMBIE YCAOBUS
AASI HOPMAABHOM pabOoTEHL IIePCOHAAA.

a0

arneKTpo-, TENMo- U BOOCHABXEHIs. PeaynbraTbl MCCREAoBaHIsS TexHNYe-
CKOro COCTOSHWS NOKA3anu, 4YTO 33 BPeMS 3KCMnyaTauun 3TU OGbLEKTI
CUNbHO 0BBETLUANM, MHOrQYMCIEHHBIE TOYEYHbIE PEMOHTbI BbIM HE CMOCOGHDI
KapauHanbHo yNnyylwnTb CUTYaLmMio — TpeBoBanach OCHOBATENbHAS PEKOHCTPYKLMS
BCEr0 3Heproxosqncrea HedTebasbl.
3HaumTenbHO ycTapeno o6opynoBaHie Lexa napotennocHatxenus (MTC), cmoH-
TupoBaHHoe ele B 1970 ropy. CeronHs Takoe 060pynoBaHne BCTPEHAETCS PefaKo,
11 3anacHble 4acTu ANS PEMOHTA OTAEMbHbIX 3NEMEHTOB MPUXOAWNOCH MCKaTb
B CTapblx anekTponpuGopax. besonacHocTb aKkcnnyaTauwu Takke OCTaBnsna
XXENaTb NyYLIEro: Po3XWr KOTNOB MPOMCXOAMN BPY4HYIO, NapaMeTpbl kayecTea
BO/bl KOHTPONMPOBANCL NULLbL annapaTyukamu. [Ja v camo nomelleHue Lexa MTC
6bln0 BETXVM, Befb NOMHOLEHHOTO PEMOHTA 3a BCE 3TV rofbl CAeNnaHo He 6bino.
Cvictema 3nekTpocHaBXeHUs Takxe TpeGoBana PekOHCTPYKLMN: aNeKTpU4ecTso
Ha YBeKckyio HedhTe6asy nocTynano no HeCkomMbKIM He3aBUCUMbIM BBOLAM OfHO-
BPEMEHHO, YTO CYLUECTBEHHO OCMOXHSNO PaboTbl MO TEXHUYECKOMY 0BCHYKIBa-
HUO: NP BbIXO[E W3 CTPOSI OAHOA 13 NIATAIOWMX NIMHA Ha YCTPaHEHUE HENonagKu
TpeGoBanochk [0 Heckonbkux cyTok! Bce aTo Bpems HanpsikeHue Ha HediTe6asy
10AaBanoch Mo CTapbIiM Kabensim ¢ CYLLECTBEHHbIMY OrPaHUYEHISMM N0 MOLLHOCTH.
Lpyrumn HepocTaTkaMu, 0TMEYEHHbIMIA B XOfIE CCIe0BaHms, Bblni OTCYTCTBUE
CYCTEMbI PEMENHON 3aLMThl 11 CMONb30BaHIE CTapbIX MEXaHUYECKMX CYETHIKOB

3 HEPreTU4ECKOE X039I1CTBO YBEKCKO! HETe6a3b! BKIIOYAET B CE6S CUCTEMbI
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Deputy Chief Power Engineer, heavily contributed to the development of
terms of reference for the upgrade project.

It provided for the boilers to be fitted with state-of-the-art equip-
ment to facilitate their automatic ignition and shutdown as well as
process parameters monitoring with no operator involvement. As a side
benefit, boiler efficiency was boosted from 80 percent to 92 percent
and gas consumption was substantially reduced.

The water treatment system has also been fully modernized: conven-
tional sodium cycle system was supplemented with a reverse osmosis
unit, which significantly improved water quality, obviated continuous
boiler purging and annual cleanouts thus saving time and money.
Currently, this is the only treatment unit of this kind in Saratov Region
to have been installed to boilers of such capacity.

Finally, the boiler room was renovated to provide all necessary facili-
ties for the employees.

A project to upgrade heat supply system is the next on the agenda:
design engineering is complete, and the implementation is about to start.

AN y4eTa pacxopa anekTposHeprun. He nydwwm o6pasom obcTosnu fena
1 B BOOOCHabXEHWN.

Mo nToram nccneaoBaHNs TEXHMYECKOro COCTOSHUS HedTe6asbl Gbina pas-
pa6oTaHa «[lporpamma npuBepeHns Yeekckon HedTe6a3bl K TpeGoBaHUAM
HOPM 1 NpaBUr» 1 NPUHST NATUNETHWA NNAH PEKOHCTPYKLWW, B KOTOPOM Moj-
po6HO 0603HAYEHbI BCE CTauV NPUBELEHNS 3HEPrOX03/CTBA B HAAMEXALLEee
COCTOSHME.

Epuncreennan B Caparoee

MepebiM B 04epedn Ha pekoHcTpykuyto cTan uex MTC. Mpexnae Bcero, cneno-
Bar0 YCTPaHUTL PUCKI B KOTENbHOW. [py HENOCPEACTBEHHOM Y4acTuM HaYanbHIKa
Lexa Banepus MoToBHMKOBA 1 3aMECTUTENS [MaBHOTO 3HEPreTMKa YBeKcKo
HedpTe6a3bl [BaHa TxoHoBa 6bino pa3paboTaHo TEXHNYECKOE 38[aHNE Ha PEKOH-
CTPYKLMIO.

B pesynbrate, napoBble KOTMbl Gbin OCHALLEHbI COBPEMEHHBIM 0GOPYAOBAHIEM,
Mo3BONSIOWLMM 3arnyckaTb W OCTaHaBMMBaTb WX B ABTOMATMYECKOM PEXWME,

CLIP & SAVE / HALUA CNPABKA

Osmosis and Reverse Osmosis

The osmosis phenomenon underlies the metabolism of all
living organisms and accounts for the fact that cells receive
nutrients and discharge residue.

Osmosis takes place when two brines of various concentra-
tions are separated by a semi-permeable membrane that lets
molecules and ions of certain size through but blocks larger
molecules of other substances. In other words, water mole-
cules do pass through the membrane, whereas molecules
of water-dissolved salts cannot. As water passes through
the membrane from a weak solution to stronger brine,
the level of the latter rises. This happens even if both solutions
are exposed to the same external pressure. The level difference
between the two solutions is proportionate to the force driving
water through the membrane, i.e. osmotic pressure.

However, if stronger solution is exposed to external pres-
sure exceeding the osmotic pressure, water molecules start
moving through the semi-permeable membrane back to
the weaker solution. This is the process known as the reverse
osmosis. It separates water and dissolved substances on
the molecular level: water of near-perfect purity accumulates
on one side of the membrane whereas all contaminants
remain on the other side. Therefore, reverse osmosis ensures
much better water purification compared to most conven-
tional methods based on filtering or the use of charcoal.

The reverse osmosis phenomenon has been used to treat
water since early 1960s. Initially, it was relied on to desalinate
seawater; in our days, the world produces hundreds thou-
sands tons of potable water per day using reverse osmosis.

OcMoc 1 06paTHBIN 0CMOC

CTBA U BBIBOAATCA IIANAKHU.

9Ta CUAQ HA3bIBAETCA OCMOTUYECKUM AABAEHUEM.

IIBIO AKTUBUPOBAHHOTO YTAdA.

Osmosis
Ocmoc

Osmotic Pressure / Semi-Permeable

OcmoTu4eckoe Membrane /
LaBnexve Monynpoxuuaemas .
Po Mem6pata Weak Solution /
\ PacTtBop ¢ HU3KO#
KOHLEHTpauuen conei
G—
Strong Solution / \Water Flow /
PactBop ¢ BbICOKOI Hanpasnenue

KOHLEHTpauuen conen noTOKa BOAbI

Reverse Osmosis
06partHblit ocmMoc

Semi-Permeable

Pressure /
[asnenve Membrane /
MonynpoHulaemas

mMembpaHa

—
Water Flow /
Hanpasnexue
noTOKa BOAb!

SIBA€HME 0CMOCa AeKUT B OCHOBE OOMeHa BellleCTB BCeX JXKUBBIX OPTaHNU3MOB! 6A3FOAap5{ €My B KACTKU IIOCTYIIAIOT ITNTAaTeAbBHbBIC Bellle-

SIBAeHHE 0CMOCa HaOAIOAQETCsl, KOTAQ ABa COASTHBIX PACTBOPA C PAa3HBIMU KOHIIEHTPAIIUSAMHI PAa3ACAE€HBI IIOAYIIPOHUIIaeMOM MeMOpaHoH,
KOTOpas MPOITyCKaeT MOAEKYABI I HOHBI OTIPEASAEHHOTO pa3Mepa, HO CAYKHUT 0aphepOM AAS BEIIECTB C MOAEKYAAMHU OOABIIIETO pa3Mepa,
APYTAMH CAOBAMH, MOAEKYABI BOABI CIIOCOOHBI IPOHUKATH Yepe3 MeMOPaHy, @ MOAEKYABI DPACTBOPEHHEBIX B BOAE COAeM — HeT. [lepeMernasick
yepe3 MeMOpaHy 13 CAa00 KOHIIEHTPIPOBAHHOTO PACTBOPa B 60Aee KOHIIEHTPUPOBAHHAIM, BOAQ BEI3BIBAET B TOCAEAHEM ITOBHIIIIEHNE YPOBHS
SKUAKOCTH — 3TO HaOAIOAQETCS AasKe B TOM CAydae, KOTAQ 06a pacTBOpa HAXOASATCS MOA OAMHAKOBBIM BHEIITHUM AaBAeHHeM. Pa3HuIia B BBICO-
Te YPOBHEM ABYX PACTBOPOB PA3HOM KOHIIEHTPAIIUK IPOIOPIIMOHAABHA CHUAE, TTIOA ACHCTBAEM KOTOPOU BOAA IIPOXOAUT Yepe3 MeMOpaHy, —

Ecan 5ke Ha pacTBOP C OOABIIIEH KOHIIEHTPAIel BO3AEHCTBYET BHEIITHEe AABA€HNUE, ITPEBHINIAIOIee OCMOTUIECKOe, MOAEKYABI BOABI
HAYHYT ABATATHCA Yepe3 IMOAYIPOHUIIaeMyl0 MeMOpaHy B 0OPaTHOM HaIpPaBA€HWH, TO €CTh U3 OOAee KOHIIEeHTPUPOBAHHOTO PAacTBOPa
B MeHee KOHIIeHTPUPOBAHHBIM — 3TOT IPOIIeCC M Ha3bIBAETCS OOPATHBIM OCMOCOM. B 3TOM cAyJae, BOAa M paCTBOPEHHBIE B HEH Bellle-
CTBa Pa3AEASIOTCS Ha MOAEKYAIPHOM yPOBHE, IIPH 3TOM C OAHOM CTOPOHBI MeMOpaHbI HaKalAMBAETCS IMIPAKTUIeCKN UA€AAbHO YMCTas
BOAQ, @ C APDYTOM — BCe NIpHUMecH. TakKuM 06pa3oM, OOpaTHBEIM OCMOC OOecIiedmBaeT Tropa3p0 Goaee BHICOKYIO CTEIeHb OYMCTKH,
geM GOABIIMHCTBO TPAAUIIMOHHEIX METOAOB, OCHOBAHHEIX Ha (DUABTPAINY MEXaHUIECKUX JACTHI] U aACOPOIINY PSIAQ BEIIECTB C IIOMO-

SIBAeHME OOPATHOTO OCMOCA AAS OYMCTKHU BOABI ICIIOAB3YyeTCs ¢ Hadara 1960-x ropoB. [TepBOHaUYaABHO OH MPUMEHSIACST AAST OTIPECHEHUS
MOPCKOU BOABI, @ CETOAHS ITO IPUHIIUITY OOPAaTHOTO OCMOCA B MUPE IIPOU3BOAATCS COTHU TBICIY TOHH ITUTHEBOM BOABI B CYTKH.

Hogamag @ Hians Ne34
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SOURCE: AQUATIC TECHNOLOGY CENTER / UCTO4HUK: LIEHTP BOSHbIX TEXHOO AV
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Jnepzemuna ® Pawer Supply

Reliahle Power Supply

Launched in 2008, a project to upgrade Uvek QOil Depot’s power sup-
ply system is now nearing completion. Power Supply Shop engineers
Vlyacheslav Alexandrov, Sergey Shapkin, and Nikolay Goncharov largely
contributed to its development. The project included a new state-of-
the-art substation fitted with equipment to supply power to consum-
ers, along with the required controls and shutdown devices. A room
has been allocated for operators and first responders.

B pe3yabTaTe peKOHCTPYKIUUA
KIIA nnapoBbIX KOTAOB
yBeAnduAcs ¢ 80% A0 92%

Boiler efficiency was boosted
from 80 percent to 92 percent
following the upgrade

New meters have also been installed to monitor power consumption
by customer and output data to a computer. A number of new devices
have been put into operation and new cables laid as to not merely sup-
ply the required amount of power to consumers but also to back up any
failed cables using automatic transfer switches.

A dispatching control system was introduced to facilitate easier and
faster response to emergencies; it monitors actual operating parame-
ters and promptly identifies any failed components of the system.

Moreover, the building of the Power Supply Shop has been reno-
vated. New equipment has been acquired whereby a complete analysis
of power supply elements can be performed much faster.

As for the water supply system upgrade, design engineering has been
completed and the project is to be implemented in 2010 to 2011.

All projects, both completed and planned, seek to improve safety
and reliability at Uvek Oil Depot; the completion of the entire upgrade
program will ensure failure-free shipments of petroleum products
from TNK-BP’s Saratov Refinery.

a Takke KOHTPONMPOBaTL Pa3niyHbIe NapaMeTpbl NPOLECCOB 6e3 y4acTus nepco-
Hana. Mpn atom cywecteerHo — ¢ 80% po 92% — yeenuuuncs K kotnos,
3H3YUTEMbHO COKPATUNOCH NOTPe6NeHNe rasa.

MonHoCTbI0 MOMEPHN3MPOBaHA 1 CXEMa NOMrOTOBKM BOAbI: K KNacCh4ecKoi
CUCTEME HaTPWA-KATMOHMPOBaHNS Gbina [0BaBNEHa YCTaHOBKA HA OCHOBE 06GpaT-
HOro 0CMOca, KOTopast Mo3BOMNA 3HAYNTENBHO YNYHLWATL KAYECTBO BOAI, OTKa-
3aTbCs OT MOCTOSHHOV MPOJYBKM 11 EXErofHbIX YCTOK KOTNOB, KOTOpbIE TpebyiaT
00N0NTHUTENbHbIX [bVIHﬂHCOBbIX W BPEMEHHbIX 3aTpar. ﬂaHHa‘;I yCTaHOBKa B HacTodA-
liee Bpems SBNsSeTcs eauHcTBeHHoW B CapaToBckoi 06nacTh, yCTaHOBMEHHOWM
Ha NapoBbIX KOTNAX Takow NPON3BOAUTENLHOCTH.

HakoHew, B MOMELLEHM KOTEMbHOM Gbin NPOBEAEH PEMOHT, YTO CO3[aNo BCE
HeoBXoauMble YCMOBIS ANg HOPManbHoi paboTsl NepcoHana.

Ha ovepegu — NpoekT MOAEpHM3aLWM TENsoBbIX CeTel: OH yXe pa3paboTaH
1 TOTOB K BHEJPEHNIO.

F03JIP0 mecTHoro macwraba

B 2008 ropy 6bin 3anyLieH 1 ye 6rn3nTcs K 3aBEpLUEHNI0 NPOEBKT PEKOHCT-
PYKUMW 3neKTpoxo3sicTBa YBekckon HedyTe6asbl. B ero paspaboTke npuHMmani
aKTVBHOE Y4acTWe WHXEHEepPHO-TeXHWYecke paboTHWKM anekTpouexa Bsadecnas
Anekcangpos, Cepreit LLlankuH v Hukonait lonyapos. B xopne peann3aumu faHHoro
MpoeKTa Bblria NOCTPOEHa HOBas COBPEMEHHAs NOCTaHUMS, B KOTOPOA CMOHTUPO-
BaHO 060PyN0BaHME [N NOAAYN HaNPSHKEHS NOTPEGUTENSIM W HEOBXOANMbIE YCT-
POCTBA KOHTPOMS U 3alUWTbl, BbIAENEHO NOMELLEHVE Ang paBoTbl ONepaTBHOI0
nepcoHarna.

Bbinu BHEOPEHb! 1 HOBbIE CHETHWKY, MO3BOMSIOLME KOHTPONMPOBATL Pacxon
aneKTPO3Hepruy no MOTPeBUTENSM W BbIBOOWTL MH(OPMALMIO Ha KOMMblOTEp,
BBE/IEHO B 3KCM/yaTaLMo HECKObKO HOBbIX YCTPOMCTB, NPONIOKEHD! HOBbIE KaBenu,
Mo3BONAIOLLME HE TOMbKO NOfaBaTb HEOGXOOMMOE KOMMYECTBO 3MEKTPOSHEPriM
noTpeduTensM, HO U Pe3epBHPOBaTb BbIWEAWIE 13 CTPOS KaGenu ¢ MoMOLLb0
YCTPOIICTB aBTOMATMYECKOro BKMto4eHMs peaepsa (ABP).

[ns yno6cTea 1 Gonee GbICTPOro pearnpoBaqig B Cry4ae aBapuiiHon cuTya-
UM Bblna BHepeHa CUCTeMa AMCMETHEpU3auni, No3BONAIOLLAA OTCNEeXNBaTh
CUTYaUMI0 B PEXWME PEeanbHOr0 BPEMEHW M ONEpaTMBHO BbISBISTL BCE HEWC-
NpaBHbIE 3MEMEHTbI CUCTEMBI.

Kpome TOro, B 30aHUM 3MEKTPOLEXa BbIMOMHEH PEMOHT, NMPUOBPETEHO HOBOE
o6opyfoBaHie, N03BONAIOLIEE rOpa3fo BbICTPpee MPOBOAWTL MOMHLIA aHanu3
COCTOSIHUA Y3M0B 3MEKTPOXO3ANCTBA.

Y10 KacaeTcs TEXHMYECKOrO NEPEBOOPYXEHWS CUCTEMbI BOJOCHABXeEHNSs
VBeKckoii HedhTe6asbl, Ha CErOAHSILHMA [1eHb 3aBEPLUEHbI MPOEKTHbIE PaBoTbl,
HEnocpeACTBEHHO peanu3auns 3anna-

HuposaHa Ha 2010-2011 rogpl.

Bce npoekTbl, YXe BbINOMHEHbIE
Ha YBekckoid HedTe6ase W TOMbKO
nnaHMpyemMble K BHEPEHWIO, Hanpas-
NeHbl Ha MOBbILIEHWE 6e30MacHOCTY

a7

11 HaeXXHOCTU NpK 3KcnnyaTauun 060-
PYOBaHWS, @ 3HAYNT, N0 38BEPLUEHNN
PEKOHCTPYKUM  ByneT obecnedeHa
BecnepeboHas 0Trpy3ka HedTenpo-

gyktos ¢ Capatosckora  HI3
Komnanun.
L | The reverse osmosis unit

at Uvek Oil Depot

is currently the only
treatment unit of this kind
in Saratov Region

to have been installed

to boilers of such capacity.

B HacTosiee BpeMs
YCTaHOBKA Ha OCHOBE
obpaTHOro ocMoca

Ha YBeKcKoU HedTebaze
SBASIETCS €eAMHCTBEHHOM
B CapaToBCKOM 0O6AACTH,
YCTaHOBAEHHOU

Ha [TapOBBIX KOTAAX TAKOMU
IIPOU3BOAUTEABHOCTH.
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Hotline

«l'opsvyasa nMHuA

Dear colleagues,

This is to inform you that Hotline has been arranged
within the framework of the implementation of
the Company’s policies and standards on detecting
and preventing facts of fraud, swindle and other
abuses. You may use Hotline to submit information
on the said abuses committed both by the Company’s
employees and towards them. We are grateful for
any employees’ and contractors’ initiative aimed
to inform us on the said facts. We guarantee
protection of anonymity and confidentiality for
whistle-blowers. After the information has been
checked and confirmed, security-conscious
employees and external people may be rewarded.

Hotline Phone Numbers:
+7 (495) 540-49-23; +7 (495) 745-89-66
ext. 1300; 1172

Anonymous messages can also be sent using
a feedback form at TNK-BP website:
www.tnk-bp.com/feedback

0e3onacHoOCTU»

YBakaemble Korneru,

CoobLiaemM, 4To B pamkax peanusauuv lMonuTuk n CtaHoapToB
KomnaHvum no BomnpocaM BbISBIIEHUSS U NpedynpexaeHus
(haKTOB KOpPYMLMM, MOLUEHHMYECTBA U WHbLIX 3M0ynoTpebneHuii
opraHusoBaHa KpyrriocytodHas «lopsyas NUHUS», Mo KOTOPOi
Bbl MOXETe COOOLLMTL 06 M3BECTHbIX BaM Cry4asix COBEPLUEHUS
yKasaHHblX OEWCTBUIA  Kak paboTHukamu  KomnaHuu, Tak
M B OTHOLWEHMU HUX. Mbl c GnarogapHOCTbO BOCMPUHMMAEM
MHULMATUBY pabOTHUKOB M KOHTpareHToB KomnaHuy, HanpaBneHHyo
Ha WHjopMMpoBaHME Hac 06 yKkasaHHblX Bbile akTax.
MHuumaTopam npencTaBnsiemMoin MHopMauuy  rapaHTupyeTtcs
nosriHasi aHOHUMHOCTb U KOHUAeHUManbHoCcTb. [locne npoBepku
N NoaTBepKAeHUs] COOBLLEHUS] MOXKET ObiTb PaAcCMOTPEH BOMPOC
0 BO3HarpaxaeHun 6aMTenbHbIX rpakaaH U COTPYAHUKOB.

TenedoHbl «opsayen nuHun besonacHocTny:
+7 (495) 540-49-23; +7 (495) 745-89-66
BHyTp. 1300; 1172

AHOHMMHOE CO0bLLEHNE TaKkKe MOXHO OTMPaBUTb, UCMOMb3Ys
doopmy o0bpaTHO CBS3M, pa3MelLeHHYto Ha canTte THK-BP:
www.tnk-bp.ru/feedback

Hotline Telephone Numbers of TNK-BP Regional Security Centers:
TenedroHbl «Fopsven nuHuM BesonacHocTu» B permoHanbHbIX nogpasaeneHusix THK-BP:

e e
| TME «Mocksa» |

NE «MockBa»

Ryazan
Saratov CaparoB

Yaroslavl Apocnasnb

PocToB-Ha-[loHy

Novyy Urengoy

HoBbI YpeHroun

ByrypycnaH
Sorochinsk CoOpOoYUHCK
Tyumen

Buguruslan

Hotline Telephone Number
TenedoH «opssyen nMHumn besonacHocTU»

+7 (903) 577-73-40
+7 (903) 839-12-44
+7 (906) 307-41-30
+7 (980) 657-99-79
+7 (911) 020-85-70
+38 (050) 348-64-49
+7 (910) 916-00-80
+7 (911) 661-09-10
+7 (910) 740-18-00
+7 (918) 554-86-61
+7 (910) 552-81-19
+37 (533) 300-07-95
+7 (3466) 51-69-87
+7 (902) 829-54-27
+7 (983) 418-84-73
+7 (913) 916-06-50
+7 (912) 903-34-58
+7 (903) 395-84-54
+7 (903) 395-88-94
+7 (903) 368-92-56
+7 (922) 888-39-70
+7 (908) 873-12-29




[lpoaneBaer
YXU3Hb ABUraTens’
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TonnmMBo HOBbLIX TEXHOMOMUA ), —



