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The age profile for the geoscientist population is of concern with sig-
nificant numbers in the 24-to-32-year range, but with gaps in the more
experienced 35-to-45-year range. It is critical to build staff numbers with
the right skills in this experienced age group.

Filling in the Competency Gaps

A recent analysis of TNK-BP competency gaps and their relative
importance to the Company’s business delivery has highlighted the need
to prioritize skills development in both development geoscience and
seismic interpretation (Fig. 4). The development skills gap reflects to
complexity and maturity of TNK-BP’s fields and the challenges with
implementing enhanced recovery techniques like waterflooding and gas
injection. With several hillion tons of ail still in the subsurface developing
these skills is critical to TNK-BP’s future.

The second area of focus is seismic interpretation which could have
efficiency and performance improvements. Today 80 percent of TNK-BP’s
interpretation is outsourced to contractors who complete work on
a project basis. Even before the work is completed new development
wells have been drilled and therefore models need to be updated,
it is often the responsibility of in-house experts to complete this
work. By increasing the amount of seismic interpretation in our
technical centers it will be possible to update models on a regular
basis and select new well candidates more efficiently. This will have
financial benefits as well as efficiency improvements.

The oil industry was built on the fundamental principles of geology —
find good quality reservairs in large scale traps in hydrocarbon basins.
By developing our geoscience staff and training them in high tech
evaluation techniques and data integration we will ensure that TNK-BP
continues to do this both in Russia and internationally.

Increasing the amount of interpretation in TNK-BP v
technical centers will result in regular models update
and more efficient candidate well selection.

YBeAanueHue oO'beMa paboT 110 UHTepIIpeTaluu

B TexHu4eckux neHrpax THK-BP nmo3BoAUT peryasspHo
YTOYHSATH CyIIeCTBYIOIIE MOACAU U OoAee 3(pPeKTUBHO
OTOUPATh CKBaKMHBI-KAHAUAATHIL.

MpeobnanaHue cpeau cneumanicToB reosoro-reouayYeckoro npotuns Momno-
OblX Ntofer B Bo3pacte 24-32 NeT Npu 3HAYUTENbHOM HEXBATKE GONEE OMbITHBIX
35-45-NeTHUX COTPYOHMKOB 3aCTaBMSET 3ayMaTbCsl 11 CTPOUTb KAAPOBYIO NOANTY-
ky Takum 06pa3om, 4TO6bI NPUBNEKaTb GOMbLIE CMELManiCTOR BTOPOV BO3PACTHO
TpYNMbl 1 HANPaBAATbL YCUMNS Ha Pa3BUTUE UX NPOGECCUOHAMBHBIX HABbIKOB.

0 3anonHeHun HFOGBJIOB B KOMNEeTeHUusax

HepagHo B THK-BP 6bin npoBeaeH aHanua npoBencos B KOMNETEHLASX 11 X BNS-
HUS Ha pe3ynsraThl AESTENbHOCTM KomnaHun, KOTOpbI BbISBUM HEOBXOAMMOCTL
MPMOPUTE3aLMI Pa3BUTIS NPOHECCIOHANbHLIX HABbIKOB B 0BMACTM NPOMbICIIOBOV
reoniorn 11 reouanki 1 MHTEPNPETaLM AaHHbIX cericmopassenkn (Puc. 4).

Hannyve npo6enos B NpoeccuoHanbHbix HaBblkax B 06/1acTit NPOMbICIIOBON
reoniorin 1 reodmankn SBNSeTCS CreAcTBIEM CIIOXKHOMO CTPOEHWS MECTOpPOX.e-
Huin THK-BP 1 BbICOKOI CTENEHM MX N3YHEHHOCTH, @ TakXXe BbI3BaHO HEoBXoaumo-
CTbI0 PELIEHMS HEMPOCTbIX 3afay BHEAPEHMs PasniyHbIX METOLOB MOBbILLIEHIS
HeqTeOTAauM, TakiX Kak 3aBOHEHWE 1 HArHETaHWe ra3a B KONnekTop. YunTbieas,
4TO B MNacTax BCE eLUe OCTAKTCs MUANNapabl TOHH HEROBLITON HedTH, pasBuTIe
3TUX HaBbIKOB SIBMAETCS KPUTWYECKI BaxKHbIM ans Gyayuiero THK-BP.

BropbiM HanpaBneHuem, TpeytoLym 0co60ro BHIIMaHWS, SIBRRETCS UHTEPMpETa-
LWt CEMCMMYECKIX [aHHBIX, YTO MOXET UMETb GONbLIOE 3HAYEHWE ANS YNyHLLEHUs
rnokasaTeneit adhexTusHocTh aestenbHocT Komnanun. CeronHs 80% Bcero o6be-
Ma pa6oT no MHTEpNPEeTaLM B paMKkax MpoekTos, peanuayembix THK-BP, BbinonHs-
eTCa Cunam MOAPsOHbIX OpraHM3aumii. Hosble SKCMyaTauMOHHbE CKBAXMHbI
BypsATCS ElLe 10 3aBepLUeHIst PaGoT Mo MHTEPNPETALIAM, NOSTOMY BO3HUKAET HEOBX0-
AVMOCTb B YTOUHEHIAM NOCTPOEHHbIX MOLENEN — 334aCTYI0 BbINOHEHWE 3TOV PaGoThl
NOXNTCS Ha Nneyw akenepTos Komnaun. Yeennexne o6bema paboT no vHTepnpe-
Tauyn, NPOBOAVMBIX B TEXHUYecKMX LieHTpax THK-BP, no3sonuT perynsipHo YyTo4HSTb
CYLLIECTBYIOLLME MOZENM W, Takum 06pa3oM, 6onee aEKTMBHO 0TOMPaTL CKBAXM-
Hbl-kaHouaaTsl. B peaynsrate Komnauus He TOMbKO MOMYYMT (IMHAHCOBYIO BbIrOAY,
HO 11 CMOXXET YNyHLLNTL NoKa3aTen adeKTUBHOCTY [ESTENbHOCTA.

B ocHoBe HedhTsHOI OTpacnu NEXWT thyHAAMEHTaNbHbIA NPUHLMN reonorim —
HEOBX0MMMO 1CKaTb NPOAYKTMBHBIE MACTbI B KPYNHOPa3MePHbIX NOBYLIKAX HETe-
ra3oHOCHbIX BacceiHoB. Passutue cneupranictos Komnanun B 06nacTit reonorin
11 reotin3Ku 1 0BYYEHINE BbICOKOTEXHOMOMMYHBIM METOAAM OLEHKI 11 UHTETPUPOBaH-
HOMY MOAX0AY K aHanu3y faHHbIX 6yaeT cnoco6eTeoBaTh Tomy, YT THK-BP cmoxer
YCMELLIHO Peanu3oBbIBaTh MPOEKThI HE TONbKO B Poccun, Ho 11 B Mipe.
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Cneumanuctbi-reonoru «21 seka» gna THK-BP
'21 Century' Geoscientists for TNK-BP

B THK-BP s¢hgpekmuBHOCIMb re0AOropa3BegounblXx pabom u mouYHOCMb NPOTHO3UPOBAHUA
HegmerazoHocHOCMU pacmem ¢ KAWKghiM rogom. Bo mnorom smo cBsazano ¢ mem, umo B Komnanuu
60AbUIOE BHUMAHUE YgeAsilemcs NOCMOSAHHOMY NOBbIUWEHUIO KBAAUGDUKAUUU COMPYGHUKOB.

PazBumue mexnuueckoro nomenyuaid, o6yuenue u nAaHupoBanue pabom, NpoBOgUMble NPU yudacmuu
NpurAQueHHbIX KOHCYAbLIMAHMOB, ABASIOMCS KAIOUEBbIMU 9AeMeHmamMu B pa3Bumuu npogheccuoHaAbHbIX
HABBIKOB CNeyuaAluCcmoB IreoAoOro-reogusuieckoro npoguis. Bce smo obecneuuBaem cmabuAbHO
BbICOKUE pe3yAbmambl T€0AOTOPA3BegouHbIX pabom u N03BoAsem noAyuams 60Aee MOuHbIl NPOTrHO3
KOAAEKMOPOB, YBeAu4duBamb 066eM goObluu, NpupaujuBame 3andckl, a makxe boree s¢pheKmuBHO
pewlamb OPpraHu3ayUuoHHble U NPOU3BOgCMBEHHblIE BONPOCHI.

TNK-BP's technical performance and prediction accuracy is improving from year to year. This is in part
related to steadily increasing skills of the Company employees. Technical skills development, training
and work scheduling coordinated with the participation of external consultants has been a key element
in geoscience skill development. The results have been seen in a continuous, high exploration success
rate, more reliable reservoir prediction, production and reserves growth as well as a more efficient
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organization and operations.
hree years ago the geoscience techni-
cal skills development program was

vl l
initiated  for  Tyumen  Petroleum

Research Center (TNNC) and Mascow employees. It includes formal
training in BP’'s ‘21st Century’ geoscience classes and practical work-
shops involving world-recognized external advisors activities. The training
is done within broad guidelines for standards detailed in the Exploration
Technical Handbook (see "Exploration Technical Handbook: Summarizing
TNK-BP Exploration Experience", Innovator #15). The publication was
developed with an emphasis on the unique issues faced by Russian geo-
scientists. The Handbook contains common standards and terminology
used by all Company’s specialists. This is important for increasing
the communication efficiency because employee backgrounds vary
widely within the Company and from the formal training offered at differ-
ent universities before coming to TNK-BP.

Characteristic Features of the Workshops

The technical workshops cover most geoscience disciplines including
geology, geophysics, geochemistry, petrophysics and reservoir engi-
neering. Integration of all data is the foundation of all the workshops.
In addition to TNNC and Moscow staff, some contractors like Geoseis
and Fugro Geoscience are invited to the workshops to improve the
quality of interpretations delivered by key external contractors.

Special attention is also given to mentoring geoscience staff. The exter-
nal advisors talk to each participant about their individual training needs,
devise joint goals for each workshop and individuals and keep track of how
easily each person learns and puts into practice their new skills.

By working with real data and issues, academic learning gained in
the workshop lectures the individuals and teams rapidly learn how to apply
the new techniques and come up with practical recommendations.

The workshops generally last one to two weeks, followed by normal
project work where the teams interpret seismic and well data, generate

pu roga Ha3ag B THK-BP 6bina 3anywieHa nporpamma no passuTuio Tex-

HUYECKWNX HABBIKOB CMELManuCTOB B 06RacT reonorun u reodunsmnku,

paboTaloLKX B MOCKOBCKOM O(MCE W TOMEHCKOM HE(TSHOM Hay4HOM
ueHTpe (THHL). OHa BknioyaeT oBy4eHne B pamkax kypcoB «[eonor 21 Bexa,
pa3paboTaHHbIx komnanuen BP, 1 npakTuyecknx ceMuHapoB ¢ y4acTuem npu-
rMalleHHbIX KOHCYNETAHTOB — 3KCMEPTOB MIPOBOro ypoBHs. 06y4eHe BeaeTcs
B COOTBETCTBWW C LUMPOKMM CMEKTPOM CTaHAapTOB W WHCTPYKUWIA, AETanbHO
13noxeHHbix B «PykoBopcTBe no reonoropasseake» (cm. «PykoBopacTso
1o reonoropas3Bedke»: clcTeMaTin3aums onbita KomnaHun B 06nacTy reonoro-
pa3sefki», «Hosatop» N215). B atom nagaHun ocoboe BHUMaHWE yaenseTcs
BOMpOCaM, XapakTepHbIM Ang paboTbl reonoros u reouavkos B Poccun.
B «PykoBopcTBe» npencTaBneHbl eAMHbIE CTaHAAPTbl M TEPMUHONOMUS,
ncnonb3yemas cneuynanuctamu Komnanuy. 310 HE06X0AUMO [Nt NOBbILEHNS
3(h(EKTUBHOCTY COTPYNHMYECTBA COTPYAHWKOB C PasHbIMIA YPOBHAMM MOArO-
ToBKM — Bedb A0 npuxoda B THK-BP oHW 3aKoH4nnN pasHble YHUBEPCUTETDI
C pasHbIMK NporpamMmmamit POPMansHoro 06y4erus.

OcobeHHoCTH npoeeAEHNA NPaKTUYECKUK CeMHHapoB

TeXHMYecKNe CeMMHapbl MPOBOAATCS N0 GOMbLUMHCTBY AMCUMMAMH TE0Noro-
reothn3nyeckoro Npodungs, BK0Yas reonoruio, reotmamky, reoxumii, neTpodu-
3VKy 1 pa3paboTky nnacTos. B 0CHOBE BCEX CEMMHAPOB NEXMT MPUHLMN WHTErpa-
M1 PasnnyHbIX BIAOB [aHHbIX. [TOMUMO CheunanicToB KOpnopaTyBHOIO LEHTPa
1 THHL, B cemuHapax y4acTByiOT 11 COTPYAHWUKN CTOPOHHUX OpraHu3aumil, Takux
kak 000 «leoceitc» n Fugro Geoscience, ¢ LEnbio ynyulleHns ka4ecTsa pabot
Mo MHTEPNPETALMM, NMPOBOAMMBIX KIOYEBbIMIA KOMNaHUAMU-MOAPSA4UKAMY.

Oco6oe BHMaHWE yaensieTcs paboTe HacTaBHUKOB co creunanuctamn THK-BP.
MpurnaweHHble KOHCYNLTaHTbI NPOBOAST WHOMBUAYambHblE BECedbl C Kax.abiM
113 Y4aCTHIKOB OTHOCWTENBHO Er0 OXWAaHWIA 0T 06y4eHNs, Nocne Yero onpegens-
10T KOMMEKTUBHbIE 11 MHOVBUOYanbHbIE 33841 ANS KaXA0ro CeMMHapa 11 0TCReXy-
BAIOT 11X BbINOSTHEHNE.

Ha npakTu4eckux cemuHapax CrneumanucTbl He TOMbKO M3y4aloT TeopeTuye-
CKIe OCHOBBI, HO 11 PaBOTaloT C pearnbHbIMU AaHHBIMIA 11 KOHKPETHBIMI Npo6remMa-
MW, 4TO CnocoBeTBYET Gonee adeKTBHOMY YCBOEHUIO MaTepuarna 1 onepaTiB-
HOMY BHEJPEHMIO HOBbIX TEXHOMOMA C BbIAa4el NPakTUYECKIX PEKOMEHAALMN.

[MpononXuMTENLHOCT CEMUHAPOB, Kak NPaBiAno, COCTABNSET OfHY-ABE HEAEeNM,
nocre Yero cneunanicTbl BO3BpaLlalTes k paboTe no NpoekTam, B paMKkax KOTo-
PO/ OHU WHTEPMPETUPYIOT CEMCMUYECKYI0 11 CKBAXMHHYIO MHDOPMaLWO, CTPOsIT
KapTbl PUCKOB W WHTErPUPYIOT Pe3ynbTaTbl WHTEPNPETALNA HA OCHOBE [aHHbIX
KepHa, roToBsick kK crnedylowemy cemuHapy (Puc. 1). o okoHYaHUKM Kaxporo
CEMWHapa, CreuuanicTbl, paboTas B rpynnax, roTOBST 0BOBLLAIOLLYI0 Npe3eHTa-
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Core and Seismic Integration Using High Resolution Sequence Stratigraphy: Central Uvat Area
WHTerpauusi CeincMm4ecknx faHHbIX ¢ JaHHbIMU MO KepHY
C MCMONb30BaHNEM CUKBEHC-CTpaTUrpacu BbICOKOTO paspeLLeHns: paioH LeHTpanbHoro Yeara

Workflow
MocneposatenbHOCTL pa6oThbl

Seismic Surfaces Synthetic Ties Surfaces and Facies Petrophysics by Facies Log / Seismic Surface Confirmation
Bbinenexue nosepxHocTein MprBA3Ka CUHTETUHECKO from Core MeTpodhmanka n dauum Beigenexune nosepxHocTten
Ha ceVicMuke celicMorpammbl MosepxHocTn o ceiicMuKe / kapoTaxy

| .

Trhr il

Integrated Log, Core and Seismic Correlation
Koppenﬁum{ Ha OCHOBE [aHHbIX KepHa, KApOTaXKHbIX U CcecMU4ecKnX AaHHbIX

Sequence Stratigraphic Correlation Panel: Tiamskaya Area: Seismic, Core, Logs, Biostratigraphy
KoppensiumoHHas cxema ¢ 1Cnonb30BaHNeM CUKBEHC-CTpaTurpadum

Ans TAMKUHCKOW nnoLlaan: ceicMuka, KepH, kapoTax, 6uoctparurpacus
MosepxHoCTL
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Incised Valleys
Bpesansie fonHs

¥ haumm no KepHy
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SOURCE: TNK-BP / UCTOYHWK: THK-BP
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Tidal Chapnels and Bayhead Deltas
MprnuBHO-OTNNBHbIE KaHanbl U eNbTbl FONOBHOM YacTh 3anusa
]

¥
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Best Rock! BHD Sandstone
Tlyuwas nopopal [lensToBbli NecuaHnk

Seismic Facies
Celicmocbaumm

Estuarine
Bayhead Deltas
OcTyapuestie
AenbTbl FoNoBHON
vacTu sanviea
Tree Roots
KopHu gepesbes Major Estuary
Valley Network
Kpynas gonuHa
acTyapues pek

Paleo-Structure High

X ManeocTpyKTypHOE NOAHSTHE
Flooding Surface MFS 3
MosepxHocTb 3aTonnequns MFS 3 Risk Mapping and Prospects

O6puckoBaHble NOBYLLKN

BHD Base Channel Incision
Bpea kaHana B ensTy

Fig.1 Example of integration techniques used in the workshops. An emphasis is placed on seismic synthetic ties of wells to seismic, detailed
understanding of facies in core, control on production and seismic reservoir prediction from final integration. Final reservoir models thus use
both the details from the seismic wavelet as well as wells to build accurate reservoir models and determine the optimum drill locations.

Puc. 1 HpHMep HUCIIOAB30BaHNMA METOAOB UHTEI'pallii Ha CeMUuHapax. Ocoboe 3HaueHNEe UMeeT IIPpUBS3KA CUHTETUYECKUX CeﬁCMOFpaMM
TI0 CKBa’KMHAM K CEeCMUKe, A€TaAbHOE IIOHUMaHue q)auuﬁ II0 KepHYy, KOHTPOAb AOGBI‘II/I U IIPOTHO3 KOAAEKTOPOB I10 CeMCMUKE MO0 UTOTOBLIM
Ppe3yAbTaTaM MHTErpaluu AQHHBIX. A}\H IIOCTPOEHUS UTOTOBBIX MOAeAeﬁ KOAAEKTOPA U IIOCACAYIOIIETO OIIPEACACHH A OIITUMAABHBIX TOYEK

3AA0KEHUsI CKBA’KUH UCIIOAB30OBAAUCH KAaK ITIapaMeTpPhL CenuCMUIeCKOro UMITYABCA, TaK U1 KapOTa’kKHast I/IH(bOpMaL[I/If{.

A

risk maps, integrate interpretations based on core data and prepare for
the next integration workshop (Fig. 1). At the end of each formal work-
shop, the team develops a summary presentation for management
which shows the economic and strategic implications of the new
insights into prospectivity.

Today more than 100 Company employees undergo training on core
description, petroleum systems, sequence stratigraphy, petrophysics,
reservoir properties modeling based on 3D seismic and biostratigraphy.

Core Description as the Key
to Predict the Presence of 0il and Gas

In the course of the workshops the external advisors give support to
all the projects developed by Exploration
Division. Examples of consulting tasks include
depositional environments from cores in Uvat
and Bolshekhetsky projects (clastic reservoir
rocks), Buzuluk and Orenburg carbonates, as
well as East BU and Nyagan BU clastic fields.

The core description activity is focused on
seismic and log data correlation and sequence
stratigraphy. Historically, integrated inter-
pretations using the underlying principles of
sequence stratigraphy have not been taught
at Russian universities. Nevertheless, thanks
to courses like '21 Century — Stratigraphy’
and various field trips, the employees have
an opportunity to improve their awareness
about this topic.

An excellent example is a particularly unique
and important 10-day course titled ‘Marginal
Marine Reservoir Architecture and Sequence

Hogamag @ Mai - Hians Ne22

UMI0 NS PyKOBOLCTBA, B KOTOPO OTPaXaloT 3KOHOMWYECKWE 1 CTpaTernyeckme
acrnekTbl HOBOrO B3rMAAa Ha NEPCreKTMBHOCTb 0BBEKTOB.

CeropHsi 06y4eHre no npo6nemam aHanm3a KepHa, HEqITAHbIX CUCTEM, CUKBEHC-
cTpaturpaduy, NeTpodnanKi, MOLENPOBaHNS KONMEKTOPCKUX CBOMCTB Ha OCHOBE
cencmmyeckux matepuanos 3D 1 61OCTPaTUrPapYECKMX AaHHbIX MPOXOAAT OKONO
100 cotpynHukoB KomnaHuu.

As part of '21st Century — Stratigraphy' course TNK-BP specialists
participate in various field trips including a trip to Book Cliffs
(Utah, USA).

v

B pamkax kypca «Crparurpadus — 21 Bek» cnenuaructsl THK-BP
NPUHUMAIOT Y9aCTHe B PA3AMYHBIX IIOAEBBIX IIPAKTUKAX,
"anpumep, B Byk-Kandc (mraT IOTa, CIIIA).

PHOTO: TNK-BP / ®0TO: THK-BP
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Well #314 Zapadno-Pikhtovaya
CkBaxuHa 314 3anapgHo-lMnxToBas

Input Data for Capillary Pressure
McxopHble faHHble Ans pacyeTa KanuniispHOro AaBneHus

SOURCE: TNK-BP / UCTOYHIK: THK-BP
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Fig. 2 Example of tidal flat and marsh deposits that are
actually seals (not reservoirs) and their degree of oil satura-
tion can be used to predict the column height in key wells in
stratigraphic traps where the spill point and oil / water
contacts are not easily identified from seismic alone.

This work is possible where high pressure mercury injection
capillary pressure curves, corrected for conformance,

have been taken in key wells and within representative
facies. Coupled with seismic attribute analysis and log
petrophysics, this level of integration provides new insight
into new development locations which may not seem
obvious from structural maps alone.

Puc. 2 [TpuMep NPUANBHO-OTAUBHBIX PABHUH U OOAOTUCTBIX
OTAOJKEHUHY, B ACMCTBUTEALHOCTH BEICTYIAIOIINX B KAUeCTBE
AOBYIIIEK (He KOAAeKTOPOB). CTelneHb

UX He(PTEeHACHIIIEHHOCTH MOJKET OBITh MCIIOAB30BaHa

AASI IIPOTHO3a BEICOTHI CTOAOA YTAEBOAOPOAOB B KAIOUEBBIX
CKBa)KMHAX B MHTEPBaAe CTPATUTrPapUIeCKUX AOBYIIEK,
TA€, OCHOBELIBASICh UCKAIOUUTEABHO Ha CeMCMUUECKUX
AQHHBIX, TPYAHO OIIPEAEAUTH MaKCUMaABHYIO
HACBIIEHHOCTb KOAEKTOPa U BOAOHE(MTSHON KOHTAKT
(BHK). AAst 5TOTO CTPOSATCSI CKOPPEKTUPOBAHHBIE KPUBBIE
PTYTHOH KalTUAASIPUMETPHUH BBICOKOTO AQBAEHUS

110 KAIOUEBBIM CKBaKUHAM B UHTEePBaAax IPEACTaBACHHBIX
danuit. VIHTerpamys pe3yAbTaTOB aHaAM3a CeUCMUYECKUX
aTpubyTOB U NeTPOPU3UIECKUX CBOUCTB ITOPOA MOJKET
U3MEHHUTH IPEACTaBACHHE O IePCIeKTUBHOCTH IIAOIIaAeH

U OIIeHKY, BHIIIOAHEHHYIO NCKAIOUATEABHO Ha OCHOBE

CTPYKTYPHEIX KapT.

Very stained No stain
CunbHO HaChILLEH

No stain
HeT HacbilLeHus

A

Stratigraphy — Book Cliffs (Utah, USA)’. This area has some of the best
exposed and studied shallow marine, fluvial and alluvial plain outcrops in
the world. These reservoirs are very analogous to many we explore for
in Russia, particularly in the Jurassic and Neocomian strata of West
Siberia. Stratigraphic changes both along strike and dip are exposed
over tens of kilometers, providing one of the best ‘open air laborato-
ries’ to understand the geometries and spatial distribution of shallow
marine sediments. The outcrops in this area, combined with analogous
well log sections and seismic, provide 3D modeling of reservair archi-

tecture to develop predictive stratigraphy models.

/]
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Onucanue KepHa — KJIIOY K NPOrHO3MPOBaHUIO
HejiTerazoHOCHOCTH

Hv opmH 13 NPoeKToB, peanuayeMsix B YpaBneHy reonoropaseeaxy, He ocTa-
TCS HR0XBAYeHHbIM UCCIIEN0BaHNAMIA B paMKax CEMHAPOB, NPOBOAMMbIX Mpurna-
LUEHHbIMI 3KcnepTami. NpoBOASTCS KOHCYMLTALMN MO ONMCAHUI0 KEPHOBOMO MaTe-
puana ¢ Liesblo U3y4eHns 06CTaHOBOK 0CaKOHAKOMEHNS Ha TeppUTOpUI YBATCKOro
11 bonbluexetckoro npoekToB (06110MOYHbIE NOPOALI-KoNnekTopbl), By3ynykckoro
reoforopas3BeaoyHoro NpoekTa 1 Apyriix MecTopoxaeHuin OpeHBYprekoro pervoHa
(kap6oHaTHble nopopbl), MecTopoxaeHuin BE «Boctok» 1 BE «Hsiranb» (06nomou-
Hble nopofbl).

B paboTe no onucaHuio KepHa BONbLUOE BHUMaHWE YAENSETCS KOpPEensumu
CeNCMMYECKOro 11 KapoTaxHOro Matepuana ¢ nosuumii CUKBEHC-CTpaTrpacun.
TaK Cnoxumnock, 4T0 WHTErPUPOBaHHAs MHTEPNPETALMS [aHHbIX C UCNOMb30BaHN-
€M OCHOBHbIX MPUHLMNOB CUKBEHC-CTPATArPacpun He Bbina BKMIYEHa B Nporpam-
Mbl 06y4eHus poccuiickix BY3os. OgHako, y4acTeys B kypcax «CpaTurpacms —
21 BEK» 1 Pa3NNYHbIX NONEBbIX NPaKTUKaX, CNELMANICTbI NoMyYaloT BO3MOXHOCTb
MOBbICUTb CBOI KOMMETEHTHOCTb B 3TOI 061ACTY.

Hanpumep, yHukanbHbli 10-gHeBHbIA 06yYalowmi Kypc «ApXUTEKTYpa 11 CUK-
BEHC-CTPATMrpacius NNacToB MpUBPEXHO-MOpPCKMX oTnoxeHuin — bByk-Knudic
(wrat K0ta, CLUA)» no3sonsieT y4acTHKaM CBOWMM rNa3ami YBUOETb Camble
KpynHble 11 HanGomee N3y4eHHble BbIXOMb! HA MOBEPXHOCTb MEMKOBOJHO-MOPCKIAX,
PEYHbIX 0CAAKOB 11 0CAMKOB anmioBMaNbHbIX PaBHUH. []aHHbIE NOPOLbI-KONNEKTOPbI
CXOXM CO MHOTMMI OMOKCKOBaHHBIMIA CTPYKTYpamin B Poccuu, Takumi Kak topekie
11 Heokomckue Tonuw B 3anapHoin Cuupu. CtpaTurpadnyeckue N3MEHEHNS Kak
Mo MageHnio, Tak 1 N0 BOCCTaHWIO NacToB HAGMIOAAIOTCS Ha MPOTSKEHWM [ecaT-
KOB KWnoMeTpoB, noatomy byk-Knude sBnsetcs ofHoi 13 nyywmx «naéopaTopui
nof OTKPbITHIM HEBOM>», rIe MOXHO MOHSTb FEOMETPUI0 11 MPOCTPaHCTBEHHOE pac-
MPOCTPaHeHVe MENKOBOMHbIX OTMOXEHWA. 3T 0GHaXEHUS B COBOKYMHOCTY
C aHanorM4YHoN CeMCMIYECKOR 11 KApOTaXHO MHAopMaLMei NO3BONSIIOT MOHATL
apXMTEKTYPY KOMNEKTOPa B TPEXMEPHOM NPOCTPAHCTBE ANs AarbHENLLEro NocTpoe-
HUS! MPOTHO3HbIX CTPATUrPAUYECKNX MOLENEN.

MomnMOo CHKBEHC-CTpaTUrpathii 1 CEACMMYECKIX XapaKTEPUCTIK KOMMeKTopa,
MHOME CeMUHapbl MOCBSLEHbI N3Y4YEHWI0 HEQITAHbIX CUCTEM 11 BO3MOXHOCTU

Innovator @ May - Juny NeZ2
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Fig. 3 2008 Monthly Workshops Plan

Puc. 3 E>xeMecsuHBIN [IAGH I10 IPOBEAEHUIO CEMUHAPOB

< Ha 2008 rop,

SOURCE: TNK-BP / MCTOYHUK: THK-BP

Weeks / Hepgenu

MPOrHO31POBaHNA BPEMEHU (OPMUPOBAHUS MOPOL, U MUTPaLK Yrie-
BopopopoB. OHu npoBopsTcd Ha ocHoBe MaTepuanos no [lpu-
KacnuiAckomMy pervioHansHoMy npoexTy, Bonro-Ypansckomy HedpTera-
30HOCHOMY 6acceitHy 1 Gomblueit YacTu 3anagHocnbupekoro Hede-
rasoHocHoro 6acceiiHa. CemuHapbl U NPpakTUHECKWE 3aHATIS No3Bo-
NAT MOAENVMPOBaTL NyTW MUrpauMi YrmeBodopopoB B BacceiiHe,
CTPOVUTb CXEMbI TEPMOHANPSKEHHOCTM, KAPTbl 3PENOCTI HedhTemarTe-
PUHCKIX OTNOXEHWIA, ONPEAEndTb KA4eCcTBO W NPOrHO3MPYEMBIN TWN

In addition to sequence stratigraphy and seismic reservoir char-
acterization, many workshops focus on the petroleum systems and
ability to predict timing and migration of oil vs. gas. Examples are
the Pre-Caspian regional project, Volga-Urals oil / gas basin and
major part of the Western Siberia producing basins. The workshops
and practical sessions allow the madeling of hydrocarbon migration
paths, building of thermal stress maps and areas of source rock
maturity, quality and predicted fluid type (oil vs. gas). This has lead
to teams being able to predict with better accuracy the presence
of oil and gas and hence reduce risk in areas of new access for
TNK-BP.

Program Results after Three Years

The implementation of the geoscience technical skills development
program helped achieve some key results.

George Pemberton, Professor, University of Alberta, jointly with
Keith Shanley, Consultant, Denver, Colorado, and John Dalson, Senior
Exploration Advisor, TNK-BP, developed a handbook for core description
including an ichnology atlas and manual for facies description and facies
modeling. Both TNNC and participating consulting staff (like
Geologorazvedka in St. Petersburg) now frequently describe and inter-
pret cores and sequences at a world-class level.

Another major achievement is the identification of significant oil / gas
potential in multiple projects, including Central Uvat, Urna — Ust-Teguss,
Rospan, Suzun, Kamennoye and Buzuluk. Such a success was achieved
through seismic, log, core and petrophysical (figure) data integration
(Fig. 2).

Moreover, TNK-BP has an extensive digital sharepoint site
(http.//team.tnk-bp.ru/prj/stratigraphy/default.aspx) containing key lit-
erature, reports, training materials in Russian and English, workshop
presentations and data. It has been accessed thousands of times and
is an excellent resource for self-learning and development.

Workshops are continuing throughout 2008 (Fig. 3). These integra-
tion workshops are becoming increasingly sophisticated. Two years ago,
emphasis was almost completely on core description. Now, it is about
integrated studies seismic sequences, reservoir characterization, core-
based depositional systems, rock petrophysics, reservoir modeling and
reserves assessment. With time, the teams are moving steadily toward
sophisticated reservoir models for engineering studies as well as out-
standing regional prospect assessment from petroleum systems and
risk analysis.

The diligence and willingness to learn shown by both our consultants
and talented staff gives all of us a great deal of confidence that TNK-BP
will have a robust future in exploration and development geoscience.
We are well on our way to becoming a real leader in both Russia and
other parts of the world.

Hogamap @ Mai - Wb Ne22

thniovpa (comepxanue HedhTu 1 rasa). bnarogaps Takomy nopmxomy,
pa6ouve rpynnbl THK-BP ctanu Gonee To4Ho NporHo3upoBaTh Hed-
TEra3oHOCHOCTb 0GBEKTOB, YTO NO3BOMMNO CHWU3WTL pucku Kowm-
MaHW1 NP1 paBoTe Ha HOBbIX 0BBEKTAX.

p83|]l'leaTbl 3a Tpu roga
CYyliecTBOBaHNA nporpamMmmbl

B pesynbrate peanu3auui NporpamMmbl N0 PasBUTIID TEXHWYECKMX HaBbIKOB
CMeuManncToB reonoro-reofiM3nYeckoro Npoguns Bbin PeLeH PSA BaXHEMLLIMX
3apau.

Mpocheccop YHueepcyuTeta Anbbeptsl (Kanana), [pxkopmk MemBepToH B coaBTOPCTBE
¢ KoHcyneraHtom 13 [aneepa (Konopamo) Kurom LeHn v ctaplumm coBETHUKOM
no reonoropassenke THK-BP DxoHom [oncoHom cocTaBun pykoBOACTBO N0 ONMCaHUIO
KepHa, BKITIOYAIOLLEE aTrac Mo UXHOMOMAM 1 NocoGye No daumsM 1 Mofensv dau.
Tenepb, MCronb3ys aTo pykoBoacTBo, cotpymHukn THHL|, a Takke KoHCymbTaHTb
HIO «leonoropa3sepka» (CaHkT-MeTepBypr) BbINONHSIOT PaGOTLI MO aHANM3Y 1 UHTEP-
MPETaLM KEPHa 11 CUKBEHCOB B COOTBETCTBIM C MEX[YHAPOAHbIMI CTaHAapTaMI.

BropbiM 60MbLUMM [OCTVXEHVEM CTano BbISBMEHWE MEPCNEKTUBHbIX HeqTe-
ra30HOCHBIX MNOLaaen B pamkax MHorux npoektos (LientpanbHbii Yeat, YpHa —
Yetb-Teryee, PocnaH, CyayHckoe, KamenHoe 1 byaynyk). Takux ycnexos ypanoch
[0BUTLCS NYTEM WHTETPaLMIA CEACMUYECKIX, KaPOTaXHbIX, KEPHOBbIX U NETPOM-
3nyecknx aaHHbIx (Puc. 2).

Kpovme Toro, B THK-BP co3pgaH wundpoBoit MH(OPMALMOHHBIA  y3en
(http.//team.tnk-bp.ru/prj/stratigraphy/default.aspx), KoTopblii COOEPXUT KIlo4e-
BYI0 NUTEPATYpY MO TEME, OTHETHI, 0BYYatoLLe MaTepuarnsl Ha PyCCKOM W aHrnii-
CKOM f13blKaX, NPe3eHTaLm no cemiuHapam. CTaTucTuka NoceLeHuin — Thicsyn pa3
— MOATBEPXXAAET, YTO 3TOT PECYPC — BAXKHbIA MCTOYHIK MHCHOPMALWW ANs caMoobpa-
30BaHNs 11 Pa3BUTMS.

To get access to the Sharepoint Stratigraphy site, please,
send a request to Irina Guskova:
e-mail: INGuskova@tnk-bp.com

EcAu BBEI XOTUTE TIOAYYUTH AOCTYII K UH(OOPMALMOHHOMY Y3AY
IO CTpaTUrpad Uy, OTIPABhLTE 3asBKY B IPOU3BOABHOU hopMe
Hpune I'ycbKOBOI:

e-mail: INGuskova@tnk-bp.com

CemuHapsl 6yoyT npoBoauTbes B TeueHne Bcero 2008 ropa (Puc. 3). Jexumn
11 3@HATIASI MO VHTErpaLUN AaHHbIX NOCTENEHHO YCMOXHSIOTCS: Cnu [1Ba rofa Hasap
MPaKT4YECK BCE BHUMAHIE YAENANoch aHannay KepHa, TO CerofiHs CeMUHapb! MocBst-
LLAHTCS 1ICCNEa0BaHISIM CEMCMINYECKIX KOMMIEKCOB, XapaKTepUCTIK KOMNEKTOPCKMX
CBOVCTB, CUCTEM 0CAKOHAKOMMEHWA Ha OCHOBE AaHHbIX KEPHA, a Takxe NeTpocmnanke
rOpHbIX MOPOL, MOLENPOBaHII0 KONMEKTopa 1 OLEHKE 3anacos. [1ocTeneHHo creuna-
NNCTbI CO37al0T BCe BOMEE CRoXHbIE MOAEN KOMMEKTOPOB, VCMONb3yenble Ans npo-
BEBHUS VHXXEHEPHO-TE0U3I4ECKIAX ICCTIBA0BAHNIA, @ TaKxXe YITyGnstoT CBOE NOoHW-
MaHIE OLEHKV NEpPCNeKTVBHOCTY B PErvOHanbHOM MacliTabe Ha OCHOBE [aHHbIX
Mo HehTHbIM CUCTEMAM U aHann3a puicka.

Takum 06pa3om, ycepave 1 CTPEMITEHIE K 3HaHIISIM, NPOSIBAISIEMbIE KaK TanaHTn-
BbIMIA COTPYAHMKaMI KoMNaHm, Tak 11 NpUrMaLleHHbIMA KOHCYMsTaHTaMu, N03BONSeT
C YBEPEHHOCTbIO CMOTPETb B GyaylIEE W BEpPUTb B YCMELWHOCTb PaBoT B 06nacTy
reorioropasseaki 1 MpPOMbICTIOBbIX reonoriyeckix paéot, yto nossonut THK-BP
3aH4Tb NAVPYIOLLME NO3ULMIA B OTPACHM — HE ToMbko B Poccim, Ho 11 Ha MexayHa-
POMHOM YPOBHE.

n
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Craxuposka B Ynpasnenun reonoropassenku THK-BP:
BO3MOXXHOCTb, KOTOPYI0 HENb3A YNYycTUTh!

Internship at TNK-BP Exploration:

an Opportunity that Can’t he Missed!

B npowrom rogy cmygenmam MOCKOBCKUX BY30B, NOAYyUQOW,UM 00pa30Banue B obAacmu reoAoru
u reogusuku, npegcmaBUAQCh BO3MOXKXHOCI, NPOUMU NPegguNAOMHYIO NPAKMUKY

B YnpaBaeHnuu reoaoropassegku bH « Texnoaroruu» THK-BP, u nepBble BbINYCKHUKU NOGEAUAUCH

¢ «HoBamopom» cBoumu BneuamaeHuamu. O6 ocobeHHOCmAX cmaxupoBKu B Komnanuu

Mbl MAKKe NONPOCUAU PACCKA3amb KYPAmMOPOB 3MOro0 npoexkmd.

Last year, Moscow students majoring in Geoscience gained the opportunity to undergo
pre-graduation internship at TNK-BP Exploration, and the first graduates shared their impressions
with Innovator. We also asked the coordinators of the project to tell us about the specifics of internship
at the Company.

Cepreii OcTanenko
(SVOstapenko@tnk-bp.com),

navpextop [enaptamenta [PP B pervioHax
cyljecTByoLel HeghTeno6b14M, YpasneHne
reonoropa3segku, bH «TexHonormm»
Sergey Ostapenko
(5VOstapenko@tnk-bp.com),

Director, Brownfield ESA, Exploration,
Technology

has invited senior students from geoscience faculties for pre-
graduation internship.

Most of the interns are students at Gubkin Russian State University
of Oil and Gas. Selection of students for internship at TNK-BP
Exploration starts with receiving lists of students who wish to undergo
internship at the Company from the Exploration Dept. of Gubkin Russian
State University of Oil and Gas. Later, each resume is carefully
reviewed, candidates are interviewed, and finally decisions are made.

Olga Bakulina, who graduated from Gubkin Russian State University of Oil
and Gas in 2008, was offered to test her skills in an internship at TNK-BP
by her academic advisor, Brownfield ESA Director Sergey Ostapenko.
"Sergey offered me to write my thesis directly at the place of employment.
Such a combination turned out to be very convenient," Olga recalls. "What's
more, | think that any student would want to take part in this program, and
therefore you can’t miss such an oppartunity."

Evgeniya Vikulova, who completed her internship at Exploration in
2007, is a graduate of the Fossil Fuels Geology and Geochemistry Dept.
at the Geological Faculty of Lomonosov Moscow State University. After
completing her university education, Evgeniya received a TNK-BP schal-
arship and enrolled in a joint graduate study program in Reservoir
Geoscience and Engineering between the French Petroleum Institute
(IFP) and the Gubkin Russian State University of Oil and Gas. Upon
completion of the program she was commissioned for a three-month
internship at TNK-BP Exploration for the purpose of writing her
Master's thesis.

This is the second year in a row that TNK-BP's Exploration Division

Study and Work with Practical Material

Students accepted for internship at TNK-BP Exploration worked in
Buzuluk project group, Brownfield ESA Dept. This group performs
interpretation of geological and geophysical data on the Buzuluk license
area. Its territory amounts to approximately 1,600 sq. km, making it

174

Mapusa Koncrantnnosa
(MNKonstantinova@tnk-bp.com),

cneyvanmct, [enaprament [PP B pervoHax
CYLUECTBYIOLLEN HeqhTEN06bIM,

Vnpasnenxne reonoropa3senku, bH «TexHonorvm»
Maria Konstantinova
(MNKonstantinova@tnk-bp.com),

Specialist, Brownfield ESA, Exploration, Technology

[EHTOB NOCNEAHNX KYPCOB (hakynbTETOB reonorun u reodManku Ha npep-
AUNIOMHYI0 MPaKTUKY.

BonblmHcTBo cTaxepoB — yyawmecs PIY Hedymw u rasa um. WM. Ty6kuna.
[nsg oT6opa CTyAeHTOB 4ns NPOXOXAEHWS NpakTWku B YnpaeneHuu reonoropas-
Benk THK-BP Ha kachempe reonmoropassefouHbix paBoT PIY Hedtn n rasa
um. .M. Ty6knHa cocTaBRROTCS CIMCKIA CTYAEHTOB, XENatoLMX NPOXOAUTb Mpak-
TUKy B KomnaHum. 3aTem Kax[oe pesiome TLWaTeNbHO paccMaTpuBaeTcs, NpoBo-
AqTCS co6eceoBaHus C kaHauaaTaMu, Nocne Yero U NPUHMAETCS PeLLeHie.

Onbre bakynuHoi, 3akoHuvBLiei B 2008 rogy PIY Hedytn 11 rasa um. V.M. Ty6kuHa,
nonpoGosaTs cBow cunbl Ha npakTuke B8 THK-BP npegnoxwn ee Hay4HbIi pykoBomu-
Tenb — avpektop [enaptamenta PP B perioHax CylUecTBylollei HedTenoBslui
Cepren OctaneHko. «Ceprer Butanbesny npeanoxiAn MHe NicaTb AvNIoMHY0 paGoTy
HEenocpenCTBEHHO Ha paBoyem MecTe. Takoe COBMELLEHINE 0Ka3anoch 04YeHb YAOBHbIM,
— pacckasbizaeT Onbra. — bonee Toro, 9 fymato, MioBOM CTYAEHT XaTen bl NPUHSTL
y4acTvie B 3T0 NporpavMMe, NO3TOMY Takyid BO3MOXHOCTb YMyCKaTb Hefb3s».

Esrenus Bukynosa, npoxomvBluas npakTuky B YnpaBneHun reonoropasseakmt
8 2007 roay, — BbINyCKHIMLA Kadeapbl reosorui u reox MmN ropioynx 1ckonae-
MbIX reonoriyeckoro dakynsreta MY um. M.B. INomoHocoBa. 3akoH41B 06Y-
yeHne B yHuBepcuteTe, EBrenns crtama ctunenguatom THK-BP u noctynuna
B COBMECTHY acnupaHTypy MpaHuy3ackoro uHcTuTyTa Hedtr (IFP) n PTY Hedtn
1 raza um. V.M. Ty6knHa no nporpamme «[e0norMyeckoe 13y4eHue 1 paspaboT-
ka nnactos», N0 OKOHYaHWIO KOTOPON € HanpaBumi Ha MPOXOXAEHWe Tpexme-
CSYHO npakTuku B YnpaBnexue reonoropa3ssenks THK-BP ¢ uenbto HanucaHus
MarucTepckoit paéoTbl.

ynpasneHme reosioropasBeaki yxe BTOPOV rof NOAPSA NpUrMalaeT cTy-

O6yuenue u pa6oTa ¢ NPaKTHYECKHM MaTepHanom

CTyneHTbl, MpurnalleHHble Ha CTaXWUpoBKYy B YNpaBneHve reonoropasseakut
THK-BP, npoxopar npaktuky B [lenaptamente PP B pervoHax cyLiecTByioLLen
HedTeno6biun B rpynne Byaynykckoro npoekta. 3Ta rpynna 3aHAMAETCs MHTEp-
npeTaumer reonoro-reotnanyeckix MaTepuanos no kpynHewwemy B OperByprekol
o6nactu by3ynykckomy NMLEH3MOHHOMY y4acTKy, MioLadb KOTOpora CocTaBnseT

Innovator @ May - Juny NeZ2
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The interns work with real field material and at the same time
compose their theses.

CTyAeHTEL pab0TaloT C pearbHBIM TOAEBLIM MaTepUarOM A
¥ 3aHUMAIOTCSI TOATOTOBKOM AMIIAOMHOM pPabOTHL.

the largest in Orenburg Region. As part of the project, students study
the territory’s geology and prepare sites for exploration and appraisal
drilling.

The first program stage has already been completed: approximately
30 prospective sites have been identified within the license area.
Exploration and appraisal drilling is already underway at one of them, and
a new field has been discovered, containing about 3 min t to 5 min t of
recoverable resources.

The second program stage is currently being implemented, involving
preparations for drilling at the remaining prospective sites that have been
identified, and it is planned to drill another five or six exploration wells in
2008 and 2009.

The students admitted for internship at the Company participate
directly in this work. Thus, they have the opportunity to work with real
field material, and at the same time compose their theses based on
the results of studies conducted in Exploration.

"My thesis was on the subject of studying the geological structure
and the oil and gas presence in the western part of Orenburg Region,
where Buzuluk license area is located, as well as developing an explo-
ration design for the Tananykskoye field area," recounts Olga Bakulina.
"| constructed structural maps and calculated reserves. Later, all of
those materials became part of my thesis."

"We were presented with complicated, but interesting tasks which we
resolved successfully with the help of TNK-BP specialists," Evgeniya
Vikulova continues. "My principal activity during the internship was correlat-
ing and interpreting geophysical data on Bobrovskoye oil and gas field in
Orenburg Region. | calculated the reserves boundaries in the Petrel soft-
ware package, which | learned to use at IFP, performed geophysical inter-
pretation and correlation of sections, and later processed those sections in
CorelDRAW and presented the results to management in the form of pre-
sentations. And it goes without saying that most of the time was spent on
writing my thesis. | can say that at Exploration, all the necessary conditions
for productive thesis work are provided for students: all the necessary
materials are presented fully, and Company specialists are ready to assist
in any situation, no matter how busy they are."

Hogamap @ Mai - Wb Ne22

okono 1 600 km2. B pamkax npo-
eKTa CTY[EHTbl NPOM3BOAST reono-
TUYECKOE W3YYEHUE TEppUTOpUM
11 NOAroTOBKY 06LEKTOB ANg nouc-
KOBO-Pa3BeAoYHOr0 BypeHus.

MepBbiit 3Tan nporpammel yxe
BbINOSIHEH — B paMKaX NULEH3N-
OHHOrO y4acTKa BbISBMEHO Nopsia-
ka 30 nepcnekTUBHbIX 0GLEKTOB.
B HacToslee Bpems Ha OBHOM
3 HWX MOCTABMEHO NOWCKOBOE
BYpPEHME 11 OTKPLITO HOBOE MECTO-
POXAEHME C 13BNIEKAEMbIMU 3aMna-
cami nopsiaka 3-9 MIH T.

CerogHs peannayetcs BTOpon
aTan nporpaMmbl, B pamKax KoTo-
poro BefeTcs MOAroToBka k 6ype-
HWIO Ha OCTanbHbIX BbISBIIEHHbIX
NEepCnekTUBHbIX y4acTkax, M B
2008-2009 ropax nnaHupyeTcs
npo6ypuThb eLLEe NATb-LIECTb Mouc-
KOBbIX CKBaXVH.

CTyneHTbl, MpurnaLleHHble Ha
npakTiky B KomnaHuo, NpuHMaioT
HEMocpeACTBEHHOE y4acTue B 3TUX
pa6otax. Takum 06pa3oMm, OHK
nony4atoT BO3MOXHOCTb M3y4aTb pearbHblil NONEBOI MaTepuarn 11 QiHOBPEMEHHO
C 3TM 3@HAMATLCA NOArOTOBKOV AUNIOMHOI PaboTbl, OCHOBLIBASCH Ha PE3ymbra-
Tax 1CCnefoBaHi, NPOBOANMbIX B YNpaBneHn1 reonoropassesky.

«Mosi omnnomHas pa6oTa 6bina NOCBSALLEHA U3YYEHIID FE0NOrNYecKoro CTpoe-
HUS 1 HedpTera3oHoCHOCTU 3anapHoi YacTi OpeHByprckoit 06nacTu, rae v pacmno-
NoXeH by3ynykcknd NMUEH3NOHHBIA y4acToK, @ Takke pa3paboTke MpoekTa
noMcka B paiioHe TaHaHbIKCKOrO MECTOPOXAEHWs, — paccka3biBaeT Onbra
BakynvHa. — A 3aHManach NOCTPOEHWEM CTPYKTYPHbIX KapT, NOACYETOM 3anacos.
3aTem BCe 3TV MaTepuarns! BOLWAM B MOK JUMIIOMHYI0 paBoTy».

«[Tepen Hamu BbInn NOCTaBMEHbI COXHbIE, HO HTEPECHbIE 3aAa4L, KOTOPbIE
Mbl C nomouwbto cneunanuctoB THK-BP ycnewHo pewwnu, — npogonxaet
EsreHns Bukynosa. — OCHOBHBIM MOM 3aHSTEM BO BPEMS CTAXWPOBKK Gbina
KOppensuns 1 nHTepnpeTauus reoduanyecknx faHHbix no bobposckomy Hed-
TerazoBomMy MecTopoxzeruio B OpeHByprekor o6nacTi. 9 BbINOnHSNa pacyet
KOHTYPOB M0 3anacam B nporpaMMHomM komnnekce Petrel, pa6otaTb ¢ KOTOpbIM
1 Hay4unack B0 MpaHLy3CcKOM UHCTUTYTE HEQTW, 3aHMManach reoquanyeckon
VHTEpNpeTaumein 1 Koppensumei paspesos, BNocneacTBuy o6pabatbiBana aTu
pa3pesbl B CorelDRAW 1 npeactaBnsna peaynsraTbl PyKOBOACTBY B BUAE Mpe-
3enTaunin. 1, pasymeertcs, 6onbluag YacTb BpEMEHW OTBOAMNACH As Hamuca-
HUS AMnnomMHon paboTel. Mory cka3aTb, 4TO B YnpaBneHuM reonoropasseaku
CTYAEHTaM CO3[al0TCS BCE YCMOBIS [1N1s NPOAYKTUBHOTO HanWUCcaHus AunioMHoN
paBoTbl: NOMHOCTbID NPEOCTaBNEHbI BCE HEOBXOMANMbIE MaTEpUansbl 11 cneuma-
nucTbl Komnauuy roToBbl MOMOYb B M0G0 CUTyaLMM, HECMOTPS Ha 3aHs-
TOCTb».

Yuutbea smecre co cneyuanucramu THK-BP

Craxwposka B YnpaBneHui reonoropa3seaky noapasymMeBaeT He TONbKo paBoTy
B MOCKOBCKOM ochice KamnaHim, Ho 1 noe3aku B TIOMEHCKMIA HEhTAHOM Hay4HbIV
uenTp (THHL) ¢ uenblo nay4enus kepHa no byaynykckomy NpoexTy B KepHOXpaHu-
nuwe THK-BP.

«HecmoTpsa Ha To YTO Y MeHs yxe 6bIin onbIT onucaHns kepHa — euwe B MI'Y, —
MeHs nopasuno kepHoxpaHunuile THK-BP! 3peck Bce HacTombko MpomymaHo
1 yeTko! [MoTpsicaloT 1 1CMoMb3yeMble HOBEMLIME TEXHOMOMI U METOfbI N3YHeHIs
KepHa — 91 0 Takux Crblllana ToMbko Ha neKumsax (paHLy3ckiX Npodeccopos», —
penuTcs Bneyarnennsmu Esrenns Bukynosa.

Kpome Toro, KomnaHusi npepnocTaBnsieT CTyAeHTam, MpOXOASLMM MpaKTUKy
B YnpaBneHuy reonoropa3senku, BO3MOXHOCTb NPUHUMATL Y4acTie B UHTErpUpO-
BaHHbIX CEMVHapax, NpoBoauMbIX Ha 6a3e THHLL ¢ y4acTuem npurnallenHbix cne-
LmanucToB 13 koMnaHun BP, a Taike npuaHaHHbIX MUPOBbIX 3KCNEPTOB B 0611aCTU
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Studying Alongside TNK-BP Specialists

Internship at Exploration involves not only work in the Company’s
Moscow office, but trips to the Tyumen Petroleum Research Center
(TNNC) for the purpose of Buzuluk core analysis at the TNK-BP core
storage facility.

"Even though | had already had experience in describing cores at
Moscow State University, | was amazed by the TNK-BP core storage
facility! Everything is so well considered and accurate there! The state-
of-the-art core analysis technologies and methods are amazing as well —
| had heard of such things only at lectures given by French professors,"
Evgeniya Vikulova relates.

Furthermore, the Company gives students undergoing internship at
Exploration the opportunity to take part in integrated workshops held
at TNNC with participation from BP specialists as well as recognized
world-class experts in the field of geoscience (see "21st Century'
Geoscientists for TNK-BP," p. 8).

"l took part in workshops on restoring the carbonaceous rock
sedimentation. The work was based on materials on Buzuluk
license area. That way | was able to get a better understanding of
the project that | was working with," relates Olga Bakulina.
"During the workshop, they taught us to describe the core cor-
rectly, and determine on that basis whether the site bears inter-
est in terms of its oil and gas content. | plan to take part in other
workshops as well, since describing the core is just a small part of
the work. You need to know how to relate the core to well logging
data and seismic data as well."

"During my internship at TNK-BP | was able to take part in several
workshops," continues Evgeniya Vikulova. "The first one was devoted
to studying ancient worm trails and forecasting oil and gas content in
connection with them. Over a week, we studied the core, various
sediment types, and composed sections together with George
Pemberton, professor from Canada University. The second workshop
was dedicated to the peculiarities of deep-water sedimentation.

"

Integrated workshops are vital part of internship at Exploration.

YuacTue B UHTEI'PUPOBAHHBIX CeMHWHAPAX — Ba’KHaAs 4aCThb
CTa’>KUPOBKU B YHpaBAeHI/H/I T€OAOTOPA3BEAKU.

A

reonorum 1 reoconavky (em. «Cneunanuctbl-reonor «21 Beka» ana THK-BP»,
cTp. 8).

« NpuHMMana y4acTie B CEMMHapax Mo BOCCTAHOBMEHWIO 0CAAKOHAKOMMEHNs
kap6oHaTHbIx nopog. Pa6aTa Benack no MaTepuanam bysynykckoro NuLeH3NoHHo-
ro y4acTka, Takum 06pa3aom, MHE yaanock nonyynTs 6onee ry6okoe npepcTasne-
HUE 0 TOM NMPOEKTe, C KOTopbIM  paboTana, — pacckasbiBaeT Onbra bakynuHa. —
B xome cemuHapa Hac y41nmu NpaBUIbHO OMKCHIBATL KEPH U HA OCHOBE 3TOrQ OMpe-
[ensdTh, NPeAcTaBnsAeT N 06bEKT UHTEPEC C TOYKM 3PEHIS HEqTera3oHOCHOCTY.
91 NNaHVpy0 NPUHSTL y4acTne 1 B ApYrvX CeMuHapax, Bedb OMMCaHue KepHa — 3To
TONMbKO Manasi 4acTb paboT, HYXHO YMETb COOTHECTW KepH C faHHbiMn TG
11 CENCMUYECKIMIA AaHHBIMI».

«B xope npaktukn B THK-BP MHe ymanoch npuHsiTh y4acTie B HECKOMbKWX
CemMuHapax, — npogonxaeT Esreqns Bukynosa. — [NepBbii Gbin NOCBALIEH 13y4e-
HUI0 APEBHELIMX CNEeJ0B UNOENO0B 1 CBA3aHHOMY C 3TUM NPOrHO3y HediTerasoHoc-
HocTW. B TedyeHve Hepen Mbl BMECTE C npodeccopom 13 KaHaackoro yHuBepey-
Teta [Dxopmkem [lemMGepTOHOM W3y4ani KepH, PasfuuHble Bugbl 0CAAKOB,
cocTaBnsany pa3pesbl. Bropoi cemuHap 6bin CBS3aH ¢ 0CO6EHHACTAMM TMY6IUHHOIO
ocapKoHakonmeHns. Vbl Takke paccMaTprBanil KepH, 13y4any pasnnyHble ocag-
K1 W COCTaBNSNN reonoruyeckylo kapTy. Ho 6onblie BCEro MHE 3anoMHWCS
CEMIHap, NOCBSILLEHHbIA TEMe HACcCEiHOBOrO MOJENMPOBaHIS, KOTOpbIA NMPOBO-
annu cneumanueTsl u3 Kembprnpkekoro yHreepeuTeTa 11 komnaHii BP. B teve-
HWE [IBYX JHEM HaM Y1Tamu NeKuun no 0COBEHHOCTAM kapbOHATOHaKoMMeHus,
nocne Yero 6bina opraHn3oBaHa Aenosast rpa. Ham npepnoxunu paspennTbes
Ha KOMaHZbl, Kaxgas 13 KOTOpbIX NOy4una ONpefeneHHyld CyMMY «OeHer».
VY opraH13aTopoB BbI10 ONPeAeneHHOe KOMNYECTBO aHHbIX, OAHAKO Mbl HE MO
no3sonuTh cebe nprobpecTy Bee. MoaTomy Halwa 3afada cocTosna B ToM, YTo6bl
Bbl6paTh, Kakne W3 UMEIWMXCH AaHHbIX HaM CTOWT KynuTb, W Ha WX OCHOBE
MOCTPOUTBL KapTy NepcnekTMB HeqTEra3o0HOCHOCTY BaccenHa».

Innovator @ May - Juny NeZ2
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We also studied the core and various sediments, and composed
a geological map. But most of all | was impressed by the workshop
devoted to basin modeling, which was conducted by specialists
from Cambridge University and BP. Over two days they delivered
lectures on the peculiarities of carbonaceous sedimentation, after
which they organized a business game. They had us divide into
teams, each team received some 'money'. The organizers had
a certain amount of data, but we could not afford to buy all of it.
Therefore, our task was to choose which of the available data were
worth buying, and on the hasis of those data to construct a petro-
leum potential map of the basin."

Students are Part of the TNK-BP Team

It must be noted that interns, in spite of their status, take part in all
events organized at TNK-BP Exploration, including production meetings
and workshops, as well as social and public life.

"Internship at Exploration taught me not only production methods,
but skills in working with people as well, which is very important for
me," notes Evgeniya Vikulova. "Of course, it is impossible to com-
pletely master the art of communicating your thoughts to any person
in just three months, but | advanced considerably in this area — and
Company specialists definitely helped me with that."

"During internship, students inevitably encounter certain difficulties,
but this way it becomes clear what you know and what you don’t, and
what you need to learn," comments Olga Bakulina. "l believe that over
the course of my half-year internship | found out a lot of new things,
and began feeling more confident in my sphere. That’s why it’s so
important to go through internship in real working conditions".

"l 'am very content that | took my internship in this company. At IFP
there were eight people in my group, three of which took internship at
TNK-BP, while the rest did it at other major international oil and gas
companies, and the best feedback came from students who did their
internship at TNK-BP."

What will the future have in store for the students who took intern-
ship at the Company? All of them end up presenting their theses with
excellent grades. After completing their university studies, graduates
are invited to work at Exploration on a contract basis. After a while,
former interns may make a decision about their future career.

Olga Bakulina graduated from the university just this year, and now
she has the opportunity to work in Exploration for another half year, but
she would like to stay at the Company even longer than that.

Evgeniya Vikulova transferred from Exploration to the Brownfield
Reservoir Studies Dept., Production Technology, where she is working
as a specialist. "l am currently studying Samotlor field, which | have
been familiar with since
| was studying at
Moscow State
University," Evgeniya
comments. "The work
is very interesting, and
| currently use the
knowledge that | accu-
mulated during my
internship very actively.
| think that of
the entire period of my
study internship at
TNK-BP can be named
the most interesting
and fruitful period —
and that's thanks to
the well-organized work
with students, which
deserves only the best
feedback."

CtynenTbl — yacTb
komanabl THK-BP

Heobxogumo  OTMETUTB,
YTO MPaKTUKaHTbI, HECMOTPA
Ha CBOIl CTaTyC, NPUHIMAOT
y4acTiie BO BCEX Meponpus-
TUSX, NPOBOANMBIX B Ynpas-
NEHMN  reonoropa3sBenku
THK-BP — kak npon3sogcT-
BEHHbIX BCTPEYaX 11 CEMMHa-
pax, TaK 1 B 0BLIECTBEHHON
1 COLManbHOM XN3HN.

«Craxunposka B Ynpas-
NEeHUN  reonoropassenku
Hay4nna MeHsl He TOMbKO
NPOM3BOACTBEHHbIM METO-
[aMm, HO 1 HaBblkam PaboTbl
C NiopbMK, YTO ANs MeHs
04YeHb BaXHO, — OTMeYaeT
Esrens  Bwkynosa. —
KoHe4Ho, 3a Tpu Mmecsua
HEBO3MOXHO  MOJIHOCTbIO  Evgeniya Vikulova considers internship
0BJ1afleTb MCKYCCTBOM [IOHE- in TNK-BP the most interesting period
CTV CBOI Mbicrb 0 Mioboro  ©F her study.

YernoBeka, Ho 9 CYLlecTBEH-  EBrenus BukyaoBa cuMTaeT CTaKUPOBKY
HO MpopBMHynack B aToM B THK-BP caMBIM HUHTE€PECHBIM IIEPUOAOM
CBOEro 00y4eHHUs.

nnaHe —  pasymeercs, A
C MOMOLLbIO CMELNaniucTos
KomnaHum».

«Ha npakTuKe y CTyAeHTOB HEMPEMEHHO BO3HMKAIOT OMPEAEneHHbIe COXHO-
CTW, HO 3[ECb CTAHOBMUTCS BWAHO, HYTO Tbl YMEELb, @ YTO HET, YEMY HYXHO
yunTbes, — kommeHTupyeT Onbra bakynuHa. — 91 cuuTato, 4To 3a nonroaa cTa-
XXWPOBKW 1 y3Hana MHOr0 HOBOTO W CTarna YyBCTBOBaTb CeGs G0Mee YBEPEHHO
B CBOEI1 chepe. VIMEHHO NO3TOMY Tak BaXHO NPOXOANTL NPaKTUKY B PeanbHbIX
paboyux yCrnosusx».

«f1 04eHb [JOBOMbHA, YTO 5 MPOX0AMNA NPaKTVKY MEHHO 3aeck. Bo MpaHuy3ckom
VHCTATYTE HETI B MOEV rpynne 6bino BOCEMb YENOBEK, TPOE U3 KOTOPbIX NPOX0-
ouni cTaxupoeky B THK-BP, ocTanbHble — B Apyrux KpynHbIX MEeXOyHapomHbIX
HedTera3oBbIx KOMMaHSIX, 11 CaMble MyHLINE 0T3bIBbI Bbini NONYYEHbI OT CTYAEH-
TOB, MonasLuUmMX Ha npakTiky B THK-BP».

Kakosa e fanbHelLas cyb6a CTyaeHToB, NPOLUEALIMX CTaxupoBky B KomnaHm?
Bce oHM 3aWmwaoT annnomHble paboTsl Ha «OTAMYHO». TTocne 3aBepLueHs 06yye-
HUS B YHBEPCUTETE BbIMYCKHUKA NOMyYaloT npurnalleHne paboTats B YnpaBneHun
reornoropassefKil Ha KOHTPaKTHOA OCHOBE. Yepes HeKoTOpoe BPeMS BbiBLUME Mpak-
TWKaHTbI NPUHAMAIOT PELLEHWE O CBOEH [anbHEMLIeR Kapbepe.

Onbra bakyniHa 3aBeplunna 0By4eHWe B YHUBEPCWUTETE TOMbKO B 3TOM
rOfy, W Ceinyac y Hee ecTb BO3MOXHOCTb NopaboTaTh B YNpaBneHiM reonoro-
pa3BefKku eLle Nonrofa, Ho XoTenoch bl 0cTaThes B KomnaHiy 1 aansLue.

EsreHnst Brikynosa nepeluna 13 YnpaBnexus reonoropa3senku B Ynpas-
TIEHWE TEXHONOrAW A06bI4M, B [lenapTaMeHT UccrefoBaHiis MECTOPOXAEHN
Ha noapHel cTamuy pa3paboTkw, roe pa6oTaeT cneuvannctom. «CeropHs
91 3aHMatock 3yyeHrem CamoTnopckoro MECTOPOXAEHNAS, KOTOPOE 3HaKo-
MO MHe eLLe ¢ 06y4yenuns B MI'Y, — pacckasbiBaeT EBreHus. — Pa6oTa 04eHb
VHTEPECHas, W Celvac S 04eHb aKTMBHO WCMONb3YD TE 3HaHWS, KOTopble
1 Hakonuna B xofe npakTukn. MHe KaxeTcs, YTo 3a BCe Bpems Moero o6y-
yenms cTaxmpoeky B THK-BP MoxHo Ha3BaTb CaMbIM MHTEPECHBIM 11 NN0A0-
TBOPHbIM MEPUOOM — 1 3T0 6Gnarofaps YMEno BbICTPOEHHOA paboTe
CO CTYAEHTamW, KOTOpas 3aCNyXMBAET TOMbKO CaMbIX MyHLLUX OT3bIBOBY.

Olga Bakulina believes that internship in TNK-BP
< helped her begin feeling more confident in her sphere.

Onsbra bakyanHa oTMedaeT, YTo IPOXOKACHUe
npaktuku B THK-BP nozBoauno ent
IIOYyBCTBOBATH ce0s O0Aee YBEPEeHHO B CBOel cdepe.

PHOTO: NIKOLAY CHEBANOV / ®0TO: HUKO/IAV YEBAHOB
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Passutne npotheccMoHaNbHbIX HABLIKOB — OCHOBA
3hheKTUBHOH UHTEpNpeTauum ceACMMYECKMK AaHHbIX
Professional Skills Development

to Improve Seismic Interpretation Efficiency

I'lpogeccuonarbHble HABBIKU I€OAOTOB U pa3pabomuukoB naacmoB THK-BP aBasiomcs ocCHOBoOU
apgexmuBHocmu Komnanuu. B mo e Bpems ycnexamu B odAaacmu reogpu3uku u uHmepnpemayuu
celicMuuecKux gaHHbIX Mbl 00513aHbl MHOTOUUCAEHHbIM NOGPAGHHIM OPTaHU3AUUSAM, KOMOpble CerogHs
BblnoAHsitom go 80 % Bcero o6bema pabom no unmepnpemauyuu ceticmoganubix THK-BP.
Cmpamerus Komnanuu Ha 6AwKalwue rogel BKAIOU@em pa3pumue nPpopeccuoHAAbHbLX HABbIKOB
reou3ukoB B COOCMBEHHbIX MEeXHUUECKUX UeHmpPAax, a makkKe NOAyieHUe KOHKYPEeHMHOI'O
npeumyujecmsa nepeg gpyruMu KOMNAHUAMU He(pmAHOU ompacAu 6Aarogaps co3garHuo
UHMEerpupoBAHHbIX IPyNN CNeyuaAuUCMOB reoAOro-reoghpu3uieckoro npo@uAs.

TNK-BP's success has been built on a foundation of geological and reservoir engineering skills

whilst our success in geophysics and seismic interpretation can be attributed to numerous contractors
who currently provide about 80 percent of TNK-BP's seismic interpretation. Over the coming years
the Company's strateqgy is to develop these skills in our technical centers and gain a competitive
advantage over other oil companies by building integrated geoscience teams.

Buxrop Martycesny
(VYMatusevich@tnk-bp.com),

CTapLuMi MeHemkep no 0bpaboTke

1 wHTEpnpeTaLmm, [lenapTameHT cencMmyeckmx
TEeXHOSI0ri, YnpaBneHne reonoropassekn
Victor Matusevich
(VYMatusevich@tnk-bp.com),

Senior Manager, Seismic Processing and
Interpretation, Seismic Technology, Exploration

nterpretation of seismic data plays multiple roles throughout the suc-

cessive stages of subsurface exploration and development. In each

case, specific interpretation techniques and professional skills are
required for effective subsurface analysis.

Thus, at the exploration and prospect definition stage, the focus is on
understanding regional context, presence and distribution of potential
reservoir, seal and source rock facies, trapping mechanisms, etc. This
understanding is achieved primarily by gross depositional environment
analysis, visual core descriptions (in order to determine depositional
settings), and integration of seismic, logs and core into a common
sequence-stratigraphic model. What seismic interpretation contributes
is a structural framework and various attribute displays that represent
a qualitative description of depositional environments at a given interval
in the subsurface, ideally, as recognizable geometries, i.e. clinoforms,
channels, submarine canyons, estuaries, fluvial deltas, etc. At this point,
the key objective of seismic interpretation is to support exploration and
discovery of hydrocarbon accumulations.

At the next stage of appraisal and development program support
the discovery has already been made and it is critical to define all
the possible details of reservoir structure and distribution, and
estimate net pay thickness, porosity, fracture parameters (in frac-
tured reservoirs), and fluid saturation. At this stage, seismic inter-
pretation is largely a quantitative exercise that involves along with
heuristic attributes different types of (poststack and prestack)
amplitude inversions and AVO (amplitude variation with offset)
analysis, based on rock physics data from wells (visual seismic
profiling (VSP) data, monopole and dipole full wave-train sonic log-
ging, nuclear magnetic resonance (NMR) and others), and special
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efcMIYecKNe [aHHble MPUBIIEKAIOTCH O PELLeHWs Lenoro psaa 3agad,

BO3HMKAIOLMX Ha pa3Hbix 3Tanax 13yverus Heap. OT NoCTaBNEHHbIX Lenen

38BUCUT KaK XapakTep Camoi CENCMWUYECKO NHTEpNpeTauuy, Tak u Tpe6o-
BaHWs, NpeabsBRseMble K KBanngukaumm 1 npoteccrMoHanbHbIM HaBblkam Cre-
LWanncToB, BbINOMHSIOWWMX 3TI pabaThl.

Tak, Ha aTane reonoropa3seaky 1 Nomcka HOBbIX NEPCNEKTVBHbIX 06LEKTOB 6OMb-
LLIOE 3HAYEHIE UMEET PErvIoHasbHbIV KOHTEKCT, BbIENEHVe 11 aHann3 pacnpegerne-
HUS pa3NNYHbIX DALNIA, M3Y4EHNE 30H BO3MOXHOO pa3BuTIAS KOMEKTOPOB, NOpof-
MOKPbILLUEK, Hanmn4/e B Pa3pe3e MaTepuHCKVX Mopog, BO3MOXHOCTb 06pa3oBaHns
nosyLwek 1 Tak fanee. OCHOBHbIMI UHCTPYMEHTAaMI NPY 3TOM SIBASIOTCS U3Y4EeHe
naneoreorpagu4eckoi 06CTaHOBKM, B3yanbHOE OnvcaHe KepHa ([ns ycTaHoBme-
HUS 0BCTAHOBKM 0CAAKOHAKOMMEHUs), COBMECTHbI aHann3 CercMIYEcKkUX, Kapo-
TaXHbIX W KEPHOBbLIX [@HHbIX B EA/HOM CUKBEHC-CTPArurpacpuyeckoM KOHTEKCTE.
OcHoBHasi 3afaya CEVCMUYECKOA WHTEPNPETAUMI HA 3TOM 3Tane — NOCTPOEHIE
Ha4arnbHoOro CTPYKTYPHOrO Kapkaca, @ TaKXe MOWCK PasnnyHbIX aTpubyTHbIX Mpef-
CTaBMEHUIA CENCMUYECKMX [aHHbIX, CMOCOBHbIX KA4ECTBEHHO, XENaTenbHo B BUAE
y3HaBaeMoro reoMeTpyU4eckoro 0bpa3a, 0XapakTepu3oBaTb 06CTAHOBKY 0CALKOHA-
KOMSIEHWs TOTO UMW MHOTO MHTEpBana paspesa — KIMHO(OpMbI, pycra, NogBoaHbIe
KaHbOHbI, 3CTyapui, peyHble AenkTbl 1 Apyriie. Ha 3aTam aTane ceicMuyeckas UHTep-
npeTauys peLLaeT 3afady nomcka v «OTKPbITUS» 3arexw.

[anee, Ha atane o6ecneyeHns nporpaMm 3KCMNyaTaLMoHHOM U pa3BeaoyHoro
BypeHus, Kak NpaBuno, Hanuune 3anexu yrneBofopoaoB YXe YCTaHoBMeHo. BaxHo
MaKCManbHO YTOYHUTb CTPYKTYPHbIA NaH 3anexu, rpaHilbl passuTus KONnexTo-
POB, @ TakXEe B NPefenax BbISBMEHHbIX 30H PA3BUTS KOMEKTOPOB KOMMYECTBEHHO
0XapaKTepn30BaThb VX CBONCTBA — 3(EKTUBHYIO MOLLHOCTb, NOPUCTOCTb, HANU4ME
11 NapaMeTpbl TPELMHOBATOCTY, XapakTep HacblweHus. Ha aTom aTane uHTepnpe-
Tauus CeACMIUYECKX AaHHbIX MPUOBPETAET APKO BbIPAXEHHYIO KOMMYECTBEHHYIO
HanpaBneHHoCTb. Hapsimy C 3BpUCTYECKAMY aTPUBYTamiA, BaXHEMWMMI UHCTPY-
MEHTaMW CTAHOBSTCS pasniyHble TNkl (NOCTCTEK 11 NpecTek) amnnuTyaHoM MHBEP-
CW, U3yYeHne aTpuByTOB 3aBUCMMOCTM amnnuTydbl 0T oTpaxeHus (AVO).
[ins 06ocHOBaHHOTO NPYMEHEHIS 3TUX MHCTPYMEHTOB TPEBYETCS M3YYeHNe akycTu-
YECKUX W1 YNPYrux CBOVCTB TOPHbIX MOPOL Ha OCHOBE NMPYBIIEYEHNS CELM(UYECKOi
KapoTaXHoin MHopmaLumi (MOHONOMBHOTO W AWMNONBHOMO LUMPOKOMOMOCHOM aKy-
CTIYECKOr0, NIOTHOCTHOrO, SHEPHO-MAarHUTHOO 11 APYriAX BUOOB KApOTaxa, AaHHbIX
BEpTUKanbHOro ceicmudeckoro npocmnuposarus (BCI)), a Takke cneuuanbHbIX
nporpamm KccnenoBanus kepHa. Mepexog k AVO 1 nHBEpCUM NPEAbSBISET TakxKe
creuvanbHble TpeboBaHns K 06paboTke CEMCMUYECKUX [aHHbIX — HEeobxomymo
06ECne4mnTb COXPAHEHNE CENCMWUYECKIX aMMUTYL MpK BbINOMHEHAN Pa3NYHbIX
npoueayp o6pabaTku.

Innovator @ May - Juny NeZ?
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core analysis. To apply AVO and inversion, seismic amplitudes need
to be preserved during data processing.

Other stages that require seismic interpretation are reservoir manage-
ment support for optimized well locations and waterflood monitoring,
as well as support of reserves estimation and 3D static and hydrody-
namic modeling.

At all these stages, especially appraisal and development program
support, reservoir management support, and support of reserves esti-
mation and 3D static and hydrodynamic modeling, it is critical to update
subsurface models as new well data becomes available. Since develop-
ment drilling provides data on a regular basis, only permanent teams
can successfully keep 3D models live.

Seismic Interpretation in TNK-BP: Current Status

Seismic data interpretation in TNK-BP serves the following key

objectives:

* Fulfillment of license commitments

* Exploration and Appraisal / dentification of leads and prospects

* Development drilling support

e Development and approval of statutory documentation (fast-track
reserves, field development plan (FDP) updates, etc.)

* Reservoir management support — static and hydrodynamic modeling
(to optimize waterflooding and production)

Since 2003, TNK-BP has carried out 55 3D surveys totaling over
16,000 sq. km. 45 percent of these surveys were originally performed
as part of exploration projects and 55 percent — as part of development
projects. Note, however, that even exploration 3D data is subsequently
integrated with new well data, reinterpreted and used as development
seismic to support reservoir management activities.

While over 80 percent of seismic processing is centralized in the Western-
Geco Dedicated Processing Center, interpretation is mostly contracted
out. Today, there is altogether about 10 different contractors including
Tyumen Petroleum Research Center (TNNC) that perform seismic interpre-
tation for TNK-BP. The quality assurance is provided by TNK-BP supervisors
— currently there are 11 seismic specialists of this kind scattered across
the Company. Seven of them are in charge of development seismic and the
other four manage exploration projects.

Such a system of seismic interpretation has a number of strategic
and procedural inefficiencies.

PHOTO: NIKOLAY CHEBANOV / ®0TO: HUKOAV YEBAHOB
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CeiicMnyeckne AaHHble HeoBXxomuMMbl W Ha 3Tanax o6ecneveHns 3apad
pa3paboTKi MECTOPOXAEHUIA, BKIOYaa ONTUMMU3aLMI0 [06LI4M 38 CHET paspa-
6OTKN 1 3(DHEKTUBHOrO MOHUTOPUHIa 38BOHEHN], @ TAKXE MOACYETa 3ana-
COB 1 NMOCTPOEHNS TPEXMEPHbIX CETOYHBIX CTATUMECKMX U TUAPOANHAMNYECKNX
MOJEnei MeCTOPOXAEHN.

Ha Bcex atux atanax (a oco6eHHo Ha aTanax 06ecneyeHis nporpaMm 3kc-
MNyaTauMOHHOro M pasBefoyHoro BypeHus, obBecnedveHus 3agay pas3paboTku
MECTOPOX[EHN 1 MOACYETa 3anacoB W MOCTPOEHUA TPEXMEPHbLIX CETO4HbIX
CTAaTUYECKNX W TMAPOAMHAMUNYECKNX MOJENE MECTOPOXEHMI) BaxHO obecne-
YUTb aKTYarbHOCTb CENCMOreonorm4yeckon Mofeny, yTO4HAS ee npu nony4eHun
HOBOW CKB&XWHHO MHChOpMALMK. A NOCKOMbKY NpK 3KCNyaTauvnoHHOM Byperun
HOBbIE CKB@XWHHbIE [J@HHbIE MOCTYNAIOT PErynapHo, Takol MOHUTOPWUHT MOXET
BbITb 3PPEKTUBHO 0BECMEYEH NULLL B PAMKAX MOCTOAHHO AENCTBYIOLLMX rpynm.

Texywee cocrosinue
HHTEpnpeTauuu ceicmuyueckux aannbix B THK-BP

B THK-BP wHTepnpeTauns cedcmunyecknx [aHHbIX MpecnenyeT creayoume
Lenu:
* BbINOMHEHNE MULIEH3MOHHbIX COrMaLLeHIN;
* reororopa3sefoyHble paGoTsl (MPP) / noucku nepcnekTuBHbIX 06LEKTOB;
* MOAAEPXKa 3KCNIyaTauMoHHOro Byperns;
* BbIpaboTka 1 YTBEPKAEHNE PErfiaMeHTHbIX JOKYMEHTOB (OnepaTyBHbIA NoACHeT
3anacoB, M3MEHEHNS TEXHONMOTMYECKO CXeMbl pa3paboTku 1 [pyroe);
noafepxka pa3pa6oTki — y4acTe B CO3MAHMNA CTATUYECKMX U TUIPOANHAMA-
Yecknx Mofener MecTopoxaeHui (onTUMU3aLns 3aBOIHEHNS, [06bIYM).

C 2003 ropa Komnanus nposena Gonee 55 cencmindeckix cbemok 3D cymMmapHoi
nnowaabio cebiwe 16 000 km2. V13 Hux 45% Bbini BbINOSHEHbI B LENIAX re0I0ropas-
Benkn 1 5% — B noppmepxky pa3paboTki. OpHako crieyeT OTMETUTb, YTO AAXe
3D-Cbemku, U3HaYanbHO NPeHasHayeHHbIe [N PELUeHN 3aaady reorioropasseky,
B [IAMbHENLLIEM NP NOMY4EHUIA HOBOV CKBAXMHHON MH(OPMaLI NEPEXOAST B ApYryt0
KaTeropuio, 3aHOBO MHTEPMPETUPYIOTCS M UCTONb3YIOTCS ANS NORAEPXKKA paspaboTku
MECTOPOXKEHNIA.

bonee 80% Bcero o6bema pa6oT no 06paboTke ceicmindeckux aaHHbIX THK-BP
BbINOMHSAETCS LEHTPan1308aHHO B BbigeneHHom 06pabaTbiBalolieM LIEHTPE KoMMa-
Hun WesternGeco. Y70 kacaetcst paboT no WHTEPNPETaLln, TO OHU, B OCHOBHOM,
pacnpeqeneHbl No pasninyHbIM NOAPSAHBIM OpraHM3aLMaM — B HACTOSILLEE BPEMS!
aTMu paboTamn 3aHuMatoTest okono 10 komnaHui, Bkioyast TioMEeHCKMI HediTs-
Hoi HayyHbii UeHTp (THHL. Mpwu atom THK-BP nbitaeTcs koHTponupoBath npo-
LIECC BbINOMHEHIS MHTEPNPETALMM CTOPOHHIMM OPraHN3aLmMsamiA C NOMOLLbHO Kypa-
TOPOB — Ceryac B PasnnyHbiX NogpasmeneHunsx
KomnaHuim paBoTaioT 11 Takux CneunanucTos.
13 HiX cemepo KypupyloT MpPOeKTbl Cercminye-
CKOVI MHTEPNPETaLM, BbINOSHIEMbIE B MOAAEPX-
Ky pa3paboTKu MECTOPOXMEHUA, U YETBEPO —
B noaaepxky MPP.

Takasi cxema OpraHM3aumi paboT CopepkuT psg
CTPATEMAYECKX 11 TaKTUYECKIX HEOCTATKOB.

Bo-nepBblX, MHTEPRPETaUMsS CEICMUYECKIX
[aHHbIX BbINONHSETCS «Ha TEPPUTOPUI NOAPSAUM-
ka», TO €CTb B OTPbIBE OT CMELMANMCTOB reosnoro-
reothnandeckoro npocuns KomnaHum — reono-
roB, NETPOM3IKOB, CNELMAnnCTOB No paspa6oT-
Ke W UCCIE0BaHuI0 NNAacToB, — BEAYLMX NpaKTy-
4eckylo paboTy Ha MECTOPOX/EHsX. B HekoTopoi
CTEMEHIN 3TO KOMNEHCUPYETCS HaNM4MEM KypaTo-
pOB NPOEKToB uHTepnpetauun. OpHako 3To
He peLLaeT npobremy B NOMHOM Mepe, NOCKOMbKY

« WesternGeco Dedicated Processing
Center performs over 80 percent of
TNK-BP seismic processing.

B BeipeareHHOM 0OpabaThiBarolemM
neHTpe komnauuu WesternGeco
BBITOASTHETCS 60Aee 80% Bcero
obbeMa 06paboTKU CEUCMUYECKUX
pauubx THK-BP.
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Seismic data is critical throughout
the successive stages of subsurface exploration
and development.

CelicMyuueckye AaHHBIE HEOOXOAUMBI AAST PEIIeHUs
TeAOTO PSIAQ 3aAa¥, BOBHUKAKOIIUX Ha PA3AUYHBIX
JTanax U3y4eHus HeAp. A

Firstly, seismic interpretation is being performed in isolation from
other Company subsurface specialists, i.e. geologists, petrophysicists,
reservoir and production engineers. Although, a certain degree of inte-
gration is achieved by appointing supervisors to each seismic interpre-
tation project, this is not an adequate solution as they are simply unable
to cover all aspects of geological modeling.

Secondly, monitoring and regular updating of subsurface models based
on integration with new drilling data and reinterpretation is a critical part
of any project cycle. Yet it is effectively missing from the current seismic
interpretation process. Models do not get updated on a regular basis due
to lack of specialists with the right skills and an appropriate organiza-
tional structure. As a result, the model quickly becomes obsolete and less
suitable for effective decision-making in development drilling, optimization
of reservoir performance or estimation of reserves.

The biggest problem of the current system is a gap between
interpretation and processing. In most cases, an interpretation
contractor is selected when processing has been nearly or fully
completed. As a result, seismic interpreters often have to struggle
with some processing problems or mistakes revealed during inter-
pretation as there is no process in place to go back and resolve
them.

Moreover, the Company lacks a special service that should be respon-
sible for collection of well data (logs and core) for calibrating seismic
interpretations. This makes seismic attribute calibration impossible,
because there are few or often no VSPs, dipole full wave-train or con-
ventional sonic logs, density, NMR or other logs. The absence of calibra-

1

KypaTopbl He B COCTOSHMV OLEHUTb BECh CMEKTP BOMPOCOB CO3[aHug reonoruye-
CKON MOAESI MECTOPOXIEHNS.

Bo-BTOpbIX, B CYLIECTBYIOLIE/A CXEME OpraHu3auui paGoT no MHTepnpeTaummn
CENCMUYECKMX AaHHBIX (DAKTNYECKV OTCYTCTBYET BAXHENLUNA LK MOHUTOPUHTE
CENCMOreonoryyeckon Mogenu, npegnonaralownii ee YTOYHEHUE Ha OCHOBE
ONepaTviBHOM MEepevHTepnpeTauny npu nonyvyeHu HOBbIX AaHHbIX BypeHns.
113-3a HEXBATKM CMeunan1cToB, 06nafaioLmx HeobxoaMMbIMIA NPOteCCOHab-
HbIMI HaBbIKamu, 1 oTCyTCTBMS B KOMNaHUM COOTBETCTBYIOLLEH OpraHN3aLnoH-
HOW CTPYKTYPbI, ONEpaTMBHOE OBHOBIIEHVE MOLENN HE BELETCH Ha peryrnspHon
0CHoBe. B pesynbraTe nocTpoeHHas MOAESNb [0BONbHO BbICTPO TEPSET CBOK
aKTyarnbHOCTb 1 NO3TOMY HE MOXET 3(D(HEKTMBHO 1CMOMb30BATLCA ANS PELLEHNS
3a0a4 NOAJEpXKW 3KCnyaTauroHHOro 6ypeHns, onTUMU3aunKN pa3paboTku
MECTOPOXIEHMS 1 NOACYETA 3anacoB.

BaxHemwv He[ocTaTKOM CYLLIECTBYIOLIEN CXEMbl OpraHM3aumu patoT sBns-
eTCH O0TOPBAHHOCTb MPOLECCOB VHTEPNpeTauuMnm 1 06paboTku CelcMUYecKnx
[aHHbIX Apyr 0T apyra. B 6onblMHCTBE Cry4Yaes BbIGOP NOAPSAHON OpraHn3aLmmn
LNg CENCMUYECKON MHTEPMPETALMM NPOMCXOONT TOrga, Koraa 06paboTka faHHbIX
3aBEpLIAETCA UM YXe 3aBeplueHa. B peaynsraTe B X0Ae VHTepnpeTauuy 4acto
BbIBNSAOTCH NPO6MEMbl UM OWWBKKM, CAEnaHHble elle Ha aTane 06paboTku,
0[HaK0 MexaHu3ma VX YCTPaHeHUs HeT.

Kpowme Toro, B KomnaHum oTcyTcTBYET Cnyx6a, 06ecneynBaiolias opraHn3aLmo
c6opa CKBaXMHHOM MHAopMaumi (kapoTax, KepH) Ans napameTpu4eckoro obecne-
YeHs CeNCMYECKON MHTEpMpeTaL. 310 NPUBOAWT K HEBO3MOXHOCTIA KanGpoBKA
CeNcMUYEecKNX aTprByToB BBIAAY OTCYTCTBUMS WM HEXBATKM AaHHbIX BCI, aunonsHo-
IO LLIMPOKOMOSIOCHOM0 11 06bIYHOTO 8KyCTUYECKOro, NOTHOCTHOO, AAEPHO-MarHUTHO-
r0 W [pyrix BULOB kapoTaxa. B nepeyio o4epedb, 3TO OTHOCWTCS K MPOBEOEHMIO
KOMMYECTBEHHON OVHAMUYECKOV VHTEpNpeTauuy, npesHasHaveHHoy s nporHosa
KONNEKTOPCKIX CBOVICTB HA OCHOBE PasNyHbIX anropuTMOB UHBEPCUN.

I/ HakoHew, MHOTME anropuTMbl 1 noaxodbl K 06paboTke KOMWYECTBEHHON
VHTEpNpeTaunn CeincMUYeckx OaHHbIX 6a3vpyloTCs Ha PasinyHbIX MOLEnsx
Cpefbl W CECMIYECcKOro nons, CoOepXaluux B cebe Te Win UHbIe ynpoLuaoLLme
npeanonoxeHus. MpoBepnTb 3TV NPEANONOXeHNs W, CNeaoBaTenbHo, cnpaBef-
NMBOCTb MOAENM MOXHO NULLb C MOMOLLbI0 MOLIENPoBaHIg. B nepsyto o4epens,

Innovator @ May - Juny NeZ?
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tion data particularly affects dynamic interpretation that predicts res-
ervoir quality using a variety of inversion algorithms.

And finally, many algorithms and techniques of quantitative inter-
pretation use models of the subsurface or the wavefield, which are
based on simplifying assumptions. These assumptions and the result-
ing models can be checked only by modeling. This is a primary con-
cern when there is a need to understand how seismic amplitudes
have been preserved throughout a processing sequence, or to check
whether assumptions used in inversion or AVO algorithms are valid in
a specific geologic context.

All these problems of seismic interpretation management in TNK-BP
affect application of seismic data in field development (well locations,
waterflood optimization, etc.) and in generating required project docu-
mentation.

TNK-BP Seismic Interpretation Strategy: Recomendation

A team with the Seismic Technology, Exploration, is developing a strat-
egy for increasing seismic skills within TNK-BP. It includes a number of
improvements critical to closing the organizational gaps in seismic inter-
pretation.

First of all, we need to develop seismic interpretation skills within
TNNC. Integrated multidisciplinary teams should be created in Business
Units or particular assets, including geologists, seismic interpreters,
petrophysicists, that will handle the full scope of seismic geologic
interpretation both for exploration and development stages.

Moreover, we should expand the number of specialists in the seismic
processing quality control team that will define the best processing
flows for specific subsurface environments and control application of
processing algorithms to eliminate problems for future interpretation.

Another step to solve the problem might be in developing a formal
process and standards for well logging, VSP and special core analysis
to support seismic interpretation. A rock physics and special log studies
team should be created in order to study how reservoir properties may
be correlated to key seismic attributes — acoustic and shear impedance
and density — in order to infer reservoir parameters such as lithology,
porosity, fluid saturation and net pay thickness.

The realization of TNK-BP seismic interpretation strategy should also
include building a seismic modeling team.

It is planned that during 2008 the strategy will be formalized and
the process of increasing staff and skills within TNNC will begin.
This will not happen overnight. Given the scale of TNK-BP’s portfolio
of Brownfield activity, major new projects and exploration it will take
time. Turning TNK-BP geoscience teams into integrated geoscience
and engineering teams will not only have financial and performance
benefits but will enhance TNK-BP's abhility to attract the top geosci-
entists in Russia and maintain TNK-BP’s reputation as a leading
innovator in geoscience skills development in Russia.

SOURCE: TNK-BP / UCTO4HIK: THK-BP
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3T0 OTHOCMTCS K BOMPOCY COXPAHEHUS CEACMUYECKNX aMMAUTYA PasnuyHbIMU
npouenypamu 06pa6oTky, a Takxe K NpoBepKe NPaBoOMOYHOCTY NPENonoXeHIA,
Nexalunx B OCHOBE PasfuyHbIX anropuTMoB uHeepcum 1 AVO-mHTepnpeTaumm
B KOHKPETHO TeonorMyeckor cuTyaLum.

MepeuncrienHble Npo6remMbl OpraHM3aLMi NPOLECCa CeICMUYECKOR MHTEeppe-
Tauum B THK-BP cHuxatoT ero adekTMBHOCTb Npit NPOBEEHUM TE0N0r0-TeXHU-
4Yeckux MeponpusTUid  (MNaHMPOBaHWA ONMTUMAMNbHOMO Pa3MELLEHNS CKBAXVH,
ONTUMI3ALMIA CUCTEM NOAAEPXKaHWS NAAcTOBOr0 AABAEHS U APYrux) W NOAroTOoB-
Ke PEernamMeHTHbIX JOKYMEHTOB.

Pexomengaumn no Bbipa6oTKe eAMHOI CTpaTernm
HHTEPNPETaLMN CEHCMHYECKHK AaHHbIX

KomaHpa cneupanictos [lenapTameHTa CeACMUYecKIX TexHornorui YnpasreHus
reonioropasBeaks 3aH1MaeTcs pa3paGoTKoM eauHOA CTPATEeriu, HanpaBfeHHOM
Ha pa3BUTEe HABbIKOB MHTEPNpPETaLn ceicmonarHbix B THK-BP 1 Bkntovatowwei
PSA MEPONPUSTUIA NO YCTPAHEHIO OTMEYEHHBIX CTPATErMYeckX HeocTaTKoB.

B nepsyio 04epeab, HYXXHO HaNpaBuTb YCUNNS Ha Pa3BIUTUE HABbLIKOB MHTEPMpE-
Tauun cencmm4eckux aanHbix cotpynHukos THHL. [Ons kaxpon briaHec-eanHmb
11 0TAENbHbIX akTMBOB KoMnaHui Heo6XomUMo CO3[1aTh MHTErPUPOBaHHbIE MPYMMbl
CMELUVanCTOB PasnnyHbIX AMCUMNAMH (reonoros, CENCMUYECKIX MHTEPNPETaTo-
poB, METPOK3NKOB, CMELMNANMCTOB B 06MacTW MOAENMPOBaHIAS 1 pa3paboTku
nnacTos), cnoco6HbIE PelaTb BECh KOMMMEKC 3aday Co3AaHist reonoriyeckon
MOJAENV 3aNnexu / MECTOPOXAEHNS.

Kpowme Toro, HEOBXOANMO YBEMNYUTL YWCIO CMELMANICTOB B IPyNne KOHTPONS
KayecTBa 06paBOTKM CEMCMUYECKWX MaHHbIX, B 0GSI3@HHOCTb KOTOPOA MAOMXHbI
BXO[MTb BbIpaboTka OMTAMArbHOrO rpacha 06pabaTki B KOHKPETHBIX Fe0rorM4eckmx
YCOBUSIX, @ TakXe KOHTPOMb KOPPEKTHOCTW MPUMEHEHMS Pa3niyHbIX MpoLeayp
06paboTky C TOUKW 3PEHNS NOCNEyIOLLER NHTEPNPETaLMA.

Elle ofHMM warom K peLueHio npobnemsl MOXET CTaTb BbIpaboTka pernameH-
Ta MpoBefeHNs kapoTaxHbix pa6oT, BCIM v cneumanbHbIx UCCRenoBaHnin kepHa
B MOAMEPXKY CecMIUYEcKor uHTepnpeTaumn. Heo6Xoammo Takke co3paThb rpyn-
ny M3Y4eHWs (M3MYECKUX CBOVCTB TOPHbIX MOPOA, NMPEACTABASIOLMX BaXHEN-
WME CencMUYeckue aTpubyTbl (aKyCTUYECKUA 11 CABWUFOBLIA WMNEAAHC, NnoT-
HOCTb) C TOYKM 3PEHIS ONMUCAHMS KOMMEKTOPCKUX CBOVCTB MiacTa — NMToMNoru,
MOPUCTOCTM, XAPaKTepa HacbILLEHNS 3(h(EKTUBHON MOLLHOCTU.

Peanusauns ctpaterim, paspaGaTbiBaeMoil B YNpaBneHun reonoropassenku,
TaKKe A0MKHA BKIIOYaTh CO3MAHME TPYNfbl CRMCMINYECKOr0 MOAEMNNPOBAHIAS.

MnaHnpyetcs, yto B 2008 ropy ctpaterist B 0611aCTy MHTEPNPETaLUMIA CecMu-
yeckux aaHHbix B THK-BP Gynet odmumansbHo yTBEPX/EHa, NOCHE Yero HauHeTes
KamnaHns No NPUBMEYEHNI0 HOBbIX COTPYAHIKOB 11 Pa3BMTUIO HaBLIKOB CneuManii-
ctoB THHL. EctecTBeHHO, yunTbiBas 06bEM paBoT Mo 3penbiM MECTOPOXAEHNSIM
THK-BP, HoBbIM KpynHbIM MpoekTam 1 MporpaMmam MouCcKOBO-Pas3BefoYHbIX
pa6oT, Ha pean13aumio CTpaTern yineT Hekotopoe Bpems. MpespallueHre rpynn
CMELManicToB reosoro-reonanyeckoro Npoduis B MHTErPUPOBaHHbIE KOMaHbI
reonoroB, reou3nkoB 1 NHXEHePOB-Pa3paboTHMKOB He TOMbKO MOMOXMTENBHO
CKaXEeTCA Ha (DUHAHCOBBLIX MOKa3aTenax U 3((EKTUBHOCTU [EATENLHOCTM
KomnaHuw, Ho v npueneyeT B THK-BP Beaywmx poccuiickix akenepTos B 0651acTu
reonorn U reouamki,
aTaKxe no3sonut Komnaun
COXpaHUTb  NUAEPCTBO
B 06nact pa3suTuS npo-
(heccuoHanbHbIX  HaBbIKOB
CMeuUanicToB 3T0ro Mpo-
tuns 8 Poccum,

4 3D seismic image
of ‘incised valley'
facies and modern
analogue.

CelicMHUueCcKum
o0pa3 KoMIIAeKca
danui «Bpe3aHHOU
AOAUHBI»

M COBPEMEHHBIN
aHaAOT.
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MarucTpbl B 06nacTi reonoruu M reothu3mku —
Gyaywwme cneynanucTbl MeXAYHapoJHOro YPOBHSA
Masters in Petroleum Geoscience —
World-Class Experts of the Future

Ocenblo smoro roga 20 1orowel u geBywekK, HaUyeAeHHbIX Had KAPbePHbIU pocm U gOCMOUHYI0 3apabOmHyo
naamy, npucmynam K 00y4eHul0 No NnporpamMmme NogromoBKU MArucmpoB B oOAacmu He(pmera3oBou
reoaoruu u reogpuzuxu. bygywux cneyuarucmon — obaagameaell gpotinoro gunioma TroMeHCKOro
rocygapcmseHHOro HegpmerazoBoro yrusepcumema (TtiomI HI'Y) u Aongorckoro YHuBepcumema

Royal Holloway xgym na npegnpusamusax THK-BP.

This autumn 20 young men and women in search of career opportunities and a good salary will begin their
studies on the Petroleum Geoscience Master's degree program. When they qualify, obtaining dual diploma
from Tyumen State Oil and Gas University (TISOGU) and Royal Holloway University of London, they will

take up positions in TNK-BP.

Haranuna Neryxosa (NIPetukhova@tnk-bp.com),

DYKOBOAWTESb IPYNIbI,

[lenaprameHT pa3Butns TexHnyeckoro noteHumana, bH «TexHonorm»
Tatbana loBapenkunna (gazeta@tsogu.rul,

TiomlHI'Y

Esrenns @eguna (ESFedina@tnk-bp.com)

Natalia Petukhova (NIPetukhova@tnk-bp.com),

Team Leader, Technical Capability Development, Technology
Tatyana Povarenkina (gazeta@tsogu.ru),

Tyumen State Oil and Gas University

Evgeniya Fedina (ESFedina@tnk-bp.com)

standard and is greatly valued by Russian employers", says

Sergey Turenko, TSOGU’s Vice Principal for Curricula, Methodology
and IT. "We are constantly updating the course content to keep up with
the oil and gas companies’ requirements. But providing a better theo-
retical training is quite different from providing the knowledge and skills
needed both in Russia and internationally. We couldn’t do this without
cooperation with prominent international companies".

Several years ago it was suggested that TNK-BP enter into a long-term
partnership with TSOGU to set up a Center for Professional Training and
Retraining for world-class geoscientists (see "Royal' Geoscience in Tyumen",
Innovator #17). And now, in the autumn of 2008, the first 20 students
will begin their Master’s degree course in Petroleum Geoscience, aiming
to receive in one year’s time both a diploma from TSOGU and a Master’s
degree from Royal Holloway University of London.

"In search of a foreign partner we looked at several world-famous
educational institutions, and it was no coincidence that we settled on
Royal Holloway University of London", continues Turenko. "It is famaus for
its innovative teaching methods and its outstanding history, and the range
of educational programs there is also a good fit. The University is excel-
lently equipped and has specialized laboratories and highly qualified faculty.
Another important aspect is the fact that Royal Holloway’'s Master’s
degrees are recognized throughout the world".

| |Training in engineering at TSOGU has always been of the highest

Unique Training Program for Russian Specialists

Studying for a Petroleum Geoscience Master’s degree guarantees
improves professional skills and creative potential for those involved.
The course includes in-depth study of geophysical analysis, petroleum
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OCYLLIECTBMANACH HA CAMOM KA4YECTBEHHOM YPOBHE 11 BLICOKO LIEHUNACh

cpenoy pabortopaTeneil Halen CTpaHbl, — PaccKasbiBaeT MpOpexkTop
no y4eBHO-METOONYEcKo paBoTe M MHKOpPMaLMOHHBIM TexHonoram TiomlMHIY
Cepre TypeHko. — Mbl NOCTOSHHO KOPPEKTUPYEM Y4E6HbIE NPOrPaMMbl B COOTBET-
CTBIW C TPeBOBaHMAMY HeTera3osblx KOMNaHWiA. Ho 0AHO [1eNo — COBEpLUEHCT-
BOBATb TEOPETYECKYIO NOLrOTOBKY, [PYrOe — AaBaTb 3HaHWS 1 HaBbIKM, BOCTPE-
6oBaHHble B Poccun 1 Bo BceM Mupe. bes coTpyHM4ecTBa CO BCEMUPHO N3BECT-
HbIMM KOMNAHWSIMI TyT HE 06OITUCH».

Heckonbko neT Hasan nosBunack 1aes fnonrocpoyHoro naptHepctea THK-BP
n Tiom[HIY ¢ uenblo co3gaHug LeHTpa npodieccuoHanbHOM NOAroToBKY
11 NEpenoaroToBKI CMEeUVanucToB-reouMHXEHEPOB MEXAYHAPOAHOT0 YPOBHS
(cm. «Koponesckas» reonorus B Tomenu», «Hosatop» N217). U yxe oceHbio
2008 ropa nepebie 20 cnywatenen NpUCTynaT K 06Y4YEHWID N0 MarmcTep-
cKoi nporpamme B 0611acTu HeddTerasoBoy reonori U reouanku, a Yepes
rog OHW nony4aT He Tonbko gunnom TiomIHIY, HO U cTeneHb maructpa
NoxpoHckoro Yaueepcuteta Royal Holloway.

«B nouckax 3apy6exHoro napTHepa Mbl PaccMOTPENM HECKOMbKO BCEMMPHO
1N3BECTHbIX 06Pa30BaTEMbHbIX YYPEXAEHMIA, N HECTYYalHO OTHaNM NPeancyTeHie
NonpoHckomy YamsepeuTety Royal Holloway, — npomomxaeT Typenko. — OH n3Bec-
TeH 06pa30BaTeNbHbIMIA IHHOBALWSMU W BbIAAIOLLEACS UCTOPWEN, COBMan 11 CNekTp
06pa30BaTenbHbIX NporpamMM. B yHuBepcuTeTe — OTRMYHas MaTepuanbHas 6a3a,
CNeuyan13npoBaHHbIe 11aBopaTopuy 11 BbICOKOKBANM(UUMPOBAHHBIA NpenopaBa-
TeNbCKMA cocTaB. HemanoBaxHbIM CTan W TOT (DakT, YTO AWNIOMbI MarucTpoB
aroro BY3a npu3HaloTcs BO BceM MUpe».

|_| OArOTOBKA CrEuManicToB MHxeHepHoro npodiuns B TomHI'Y Boerpa

YHukanbHas nporpaMma nofroToBKM
ANA POCCHACKUX CNEeLUanucToB

V4yacTe B MmarucTepckoi nporpamme B o6rmacTii HeqiTerasoBoi reonorum
1 Teo(n3VKN FBNAETCA rapaHTUEN MOBBILLEHWA NPOGIECCUOHANBHOMO YPOBHS
11 TBOPYECKOro MoTeHUMana cneunannctos. Mporpamma npemycmaTpuBaeT yriy6-
NEHHOE M3YYeHe reot3NYECKOro aHann3a, HeTAaHbIX CUCTEM, KAYECTB KOmmek-
TOPOB, PVCKOB M aHanM3a 3KOHOMUYECKON 3((EKTIBHOCTN, & TakKe Apyrix cne-
LmMarnbHbIX AUCUMNAMH No MaTepuanam JToHaoHckoro YausepcuteTa Royal Holloway.
lMomrvo M3yyeHns BCEX acnekToB HedqTera3oBbiX CUCTEM — OT 06pa3oBaHus
0Caf04HbIX HACCENHOB A0 XapaKTepPUCTIK OTAEMbHbIX NacToB — B0MbLLIOE BHUMA-
Hue ByLeT yoensdTbcs NpPakTUYeckM NpUemMam 1 NpogecCUoHarbHbIM HaBbIKam,
HeobXoaMMbIM N9 YCMELHOW Kapbepsbl B HEQTIHON NPOMBILLMEHHOCTH, @ Takxe
VHTErPAPOBAHMI0 1 UCMONb30BAHNIO MOMYYEHHbIX 3HAHWIA Ha NPakTUKe B paboymx
KOMaHax.

CryneHTaM npeacTaBuTCS BO3MOXHOCTb OBMafleTb HanGonee COBPEMEHHBIMIA
METOZaMU 1 TEXHONOrSAMM reou3nN4eckiX NCCes0BaHni Ha HoBEWeM 060py-
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systems, reservoir properties, risks and cost efficiency analysis and
other specialized disciplines. All these disciplines will be studied based
on training material from Royal Holloway University of London. In addi-
tion to studying all aspects of petroleum systems from the evolution
of sedimentary hasins to the features of individual formations, there
is a strong focus on practical techniques and the professional skills
required for a successful career in the oil industry, as well as practical
integration and use of the newly acquired skills in project teams.

Students are given the opportunity to master the most up-to-date
geophysical methods and technologies using the cutting-edge equip-
ment and modern data processing and modeling software.

One of the key distinctions between the dual diploma program and
other geoscience postgraduate courses in Russia is the emphasis on an
integrated approach to petroleum geoscience and teamwaork in multidis-
ciplinary groups. In addition to developing the critical ability to work in
a team, the program is designed to foster the students’ skills in critical
thinking, integrated analysis and information exchange, as well as devel-
oping their independence and initiative.

The program runs 44 weeks including two 12-week semesters and
16 weeks for developing research projects, based on which the stu-
dents submit a graduation thesis in English.

The students are also required to take part in practical fieldwork lasting
two weeks and to submit their research findings to a symposium. The field-
work is to take place in the UK, where the students will also be introduced
to the latest methods and technalogies in petroleum geascience.

Most of the teaching will be done in the new Center for Professional
Training and Retraining of Geoscientists that is being created at
TSOGU.

The Center has been equipped with TNK-BP investment. It includes
a computer classroom with 25 work stations each of them equipped
with two 22" monitors and software for data processing and inter-
pretation and modeling — Roxar RMS, ArcGIS, Petrel, Geoframe,
ISOLINE, BASPRO, Basin Mod, RocDoc, 2D & 3D Move and others.
This will allow the students to perform seismic interpretation, log
analysis, reservoir modeling, remote sensing and section halancing.
The work stations will also have a 100 Mb/sec Internet connection,
while the lecture halls will be fitted with video conferencing and
multimedia equipment. Amongst all this new facilities of the Center
for Professional Training and Retraining of Geoscientists, it is worth
noting the IT center for 3D visualization of oil and gas field models.
The Center’s library also deserves special attention: in addition to
the traditional books, it will have links to a number or foreign elec-
tronic libraries specializing in relevant subjects.

Lecturers and Students

Another advantage of
the Master’'s degree program is
the recruitment of a new genera-
tion of lecturers with up-to-date
skills and expertise.

During the program’s first year,
the teaching will be done by lectur-
ers from Royal Holloway University
of London, TSOGU, Lomonosov
Moscow State University, as well
as TNK-BP staff.

Two Company employees —
Yulia Kolosova and Denis Orlov —
are currently being trained in
London. In addition to operational
experience, candidates applying
to study at Royal Holloway
University of London before
teaching on the Petroleum
Geoscience Master’s degree pro-
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[0BaHUM C CNONb30BaHNEM COBPEMEHHbIX MPOrPaMMHLIX KOMMEKCcoB 06pabaT-
KI1 reonoro-reouanyeckix AaHHbIX 1 MOAENMPOBaHIS HE(TEra3oBbIX MECTOPO-
KAEHNA.

CyuiecTBeHHOE OTNMYME NPOrPaMMbl ABOAHOTO AWMNOMA OT ApYriX NPorpaMm
nocneBy30BCKO NOJroTOBKYM B 0611acTy reonorin 1 reodmauki B Poccum 3aknio-
4aeTcs B TOM, YTO GOMbLUOE BHUMAHWE YOENSETCS VHTErpypoBaHHOMY MoaXogy
K HE(OTAHbIM FeoHayKam, 8@ TakxKe KONMMeKTUBHO/A paboTe B MHOTO(YHKLMOHaEb-
HbIX rpynnax. MoMMMO KpUTUYECKI BaXHOMO YMEHNS paboTaTb B koMaHAe 06y4e-
HME No NporpaMme MprU3BaHo PasBUTb B CTYAEHTAX HaBbIKM KPUTUHECKOMO MblLL-
NEHNSs, WHTErPUPOBAHHOTO aHanu3a, 06MeHa WHGOpMauMen no Mony4YeHHbIM
peaynkratam, a Takke HE3aBUCUMOCTb U MHULMATMBY.

MpononxuTenbHocTb 06y4eHUs No nporpamme cocTasuT 44 Hepenu, BKNOYas
nBa 12-HenenbHbx cemectpa 1 16 Henenb [ns NPOBEAEHNs Hay4HOro Mccneno-
BaHW4, M0 MTOram KOTOPOr0 CTYEHTbI I0SKHbI NPECTaBUTb BbIMYCKHYHO KBanudu-
KaLMOHHYI0 paBoTy Ha aHIMUACKOM S3bIKe.

Kpome Toro, CTyAeHTbl JOMXHbI BYAYT NPUHSTL y4acTie B NONEBON NPaKTUKe
MPOLOMXTENbHOCTbIO [BE HEAENW 11 NPEACTaBUTL PE3YNLTaThl CBOWX NCCNEN0Ba-
HUiA Ha cumno3uyme. naHupyeTcs, YTo Nonesas npakTuka BymeT NPOBOANTLCS
B BenukoBputaHuu, roe CTYAEHTbI Takxke GyayT 3HaKOMUTLCS C HOBEALMMY
METoaMKaMn 1 pa3paboTkamu B 06nacTi HeqITEra3oBol reosnorn 1 reoquamnku.

OcHoBHas e 4acTb 3aHsaTii ByneT npoxoanTb B LieHTpe npodeccroHanbHoi
MOArOTOBK W NEPENOAroToBKM CNeuuan1cToB, co3aaBaemMoM Ha 6ase TiomIHI'Y.

OcHauwienne LieHTpa ocywiectensetcs 3a cyeT uhsecTuumin THK-BP. 31o, npe-
XA BCEro, KOMMbHOTEPHBIA KNacc Ha 25 pabouux MECT, Kax[ioe M3 KOTopbiX
060py0BaHO ABYMS MOHTOPaMIt C AnaroHanbio 22" 1 nporpaMmMHbIM o6ecneye-
HMeM pana 06paBoTkM W VHTEPNpeTauuu reonoro-reoduanyeckux [aHHbIX
11 MO[IENPOBAHIS HedhTera3oBbix MecTopoxaeHuit: Roxar RMS, ArcGIS, Petrel,
Geoframe, ISOLINE, BACIMPO, Basin Mod, RocDoc, 2D & 3D Move 1 gpyrumu.
Bce 310 N03BONMT CTYAEHTaM NPOBOANTL MHTEPNPETALMIO CENCMUYECKIX AaHHBIX,
aHanu3 KapoTaXHbIX [aHHbIX, BbINOMHSTb MOLENMPOBaHWE NNAcTOB, a TakkKe
ANCTaHUMOHHOE 30HAMPOBaHME W GanaHcMpoBKY pa3pe3oB. Paboune cTaHuum
Takke GyayT uMeTb kaHan cesisu UHTepHeT co ckopocteio 100 MéuT/cek.
AynuTopumM NNaHMPyeTcst 0OCHACTUTL CPELCTBaMU BUAEOKOH(EPEHLCBA3MN 1 MyMb-
TUMEANAHBbIM 060pynoBaHeM. Cpean Apyrix HOBLUECTB MaTepuarnibHO-TeXHNYe-
ckoro ocHalleHnst LieHTpa npodpeccnoHanbHoi MoAroToBKM W NEpPenoaroToBku
cneuuanncToB Heobxoaumo oTMeTITb IT-ueHTp 3D-Bu3yanu3aumu Mogenen Hed-
TerazoBblx MecTopoxaeHnit. Oco6oro BHUMaHMS 3acrnyxuBaeT 6ubnuoTeka
LleHTpa, roe noMuMo TpaauuUMoHHOTo GUBNMOTEYHOTO (hOHAA IMEETCS NOAKIYE-
HIE K Py 3apybexHbIX 3MIEKTPOHHbLIX B1MBMMOTEK NO NPOQUIII0 06y4eHus.

0 npenopasartensik U CTYAEHTaK

Elle ofHOV 0COBEHHOCTBIO MAriCTEpCKOV MporpaMmbl IBASETCS MPUBNIEYEHNE
HOBOTO MOKOMEHWUs MpenofasaTeneit, 06ragalolx COBPEMEHHBIMIA HaBbIKaMK,
3HaHWNAMIA 1 CNOCOGHOCTAMA.

The future lecturers of the Master's degree program have taken part
in three geological field trips in just one year of their studies in the UK.

3a rop oOyueHns B BeAukoOpuTaHuy OyAyLize IpernoAaBaTeAn
MarucTepCKOM IPOrpaMMbl IPUHSIAN YUaCTHE B TPEX BBIE3AHBIX
TEOAOTHUYECKHUX MMPAKTUKAX.
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Tahle 1 Petroleum Geoscience Master’s Degree Program: Curriculum

+ types of lithospheric plates.

» Resistance forces. Stress and
deformation.

Technology for seismicity studies

and prediction. Geodynamics and

Plate Tectonics

Geophysical Analysis

Structural Analysis

Sedimentology and Stratigraphy

Analysis of Reservoir Properties

Petroleum Systems

/4

Geodynamics
and Lithosphere Deformation

Fundamentals of Plate Tectonics

Geographic Information Systems
and Aerial Photography

Remote Sensing Methods

Seismic Data Acquisition
and Processing

Seismic Interpretation

Faulting and Deformation Mechanisms

Structural Styles

Clastic Sedimentology

Carbonate Sedimentology

Stratigraphy and Sequence Analysis

Well Log Analysis

Reservoir Description

Reservoir Modeling

Petroleum Systems

Risks and Commerciality Analysis

Data Integration Exercise

Lithospheric plate movement and convection.
Driving forces behind plate movement.
Structural

Basin extension and subsidence.
Subduction and continental plate collision zones.
Mid-oceanic ridges, passive continental margins, continental rifts.

ArcGIS database development, handling images.
Aerial photography projections and transformations.

Interpretation of aerial photography.

Seismic acquisition.

Velocity analysis and stacking. Migration.

Static corrections and filtration. Deconvolution.
3D and 4D seismic surveys and depth processing.
Seismic data artifacts.

Introduction into seismic interpretation. Horizon correlations and well
ties, fault correlation. Seismic mapping. Resolution of seismic data.
Depth conversion. Seismic stratigraphy and attribute analysis.

Direct hydrocarbon indicators and AVO analysis.

Formation and growth of faults. Fault types.
Formation and development of folds.

Areas of extension and extensional styles on 2D and 3D images (rifts, etc.).
Tectonic inversion. Horizontal displacements (detachments). Thrust
systems. Salt tectonics.

Weathering and sedimentary provenance.

Arid continental climate.

Depositional controls in continental environments.
Coastal marine deposition.

Shelf deposition.

Deepwater deposition.

Carbonate platforms.

Sequence stratigraphy analysis of carbonate rocks.
Diagenetic processes in carbonate rocks.
Carbonate reservoir properties.

Stratigraphy and correlation.

Techniques of stratigraphic analysis.

Sequence stratigraphy analysis, basic principles of defining stratigraphic
sequences.

Application of sequence stratigraphy.

Gross depositional environments.

Using log data to determine net / gross ratio from gamma-ray curves,
measuring porosity from neutron, density and acoustic logs, measuring
reservoir saturation from resistivity and open-hole test data.

Diagenesis, porosity and permeability.
Mechanical rock properties and fractured reservoirs. Sealing faults.
Reservoir physics, seismic inversion.

Preliminary: Reservoir geological modeling (static model). Understanding
field development technology.

Source Rocks, source maturity modeling. Seals and traps. Basin
modelling: burial history and hydrocarbon migration.

Licensing.
Prospect analysis.
Risk and value analysis.

Basin evolution (exercise).
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Ta6n. 1 Copepxanme maructepckoii nporpammbl B 06nacTn HediTera3oBoid reoNoruu U reoin3nKu

TeopnHaMUKa
U TEKTOHUYECKUEe ABUIKEHUS IIAUT

leodusnueckui aHarus

CTpYKTYpHBIN aHaAN3

CeAMMEeHTOAOTHSA U CTpaTUrpadus

Amnanm3 KauecTBa KOANEKTOpa

Hedrauble cucTeMbl

Hosamap @ Maii - Hiowo Ne27

leopmHaMuKa 1 AehopManust AUTOCHEPHI

OCHOBBI TEKTOHUKHU TTAUT

T'eonHpoOpMaIMOHHEIE CUCTEMBI
u paboTa ¢ a’poPOTOCHUMKAMHU

AMCTaHIIMOHHBIE METOABI UCCAEAOBAHUS

IMoaeBbIe paGOTHL
(OCHOBBI CEHCMUYECKOM CHEMKH)
1 06paboTKa MOAYYEHHBIX AQHHBIX

CericMuuecKast UHTEpIIpeTalus

MexaHn3M 00pa30BaHUA Pa3AOMOB
u oOpa3oBaHHe 30H AehopMaruu

CTPyKTypHBIE CTUAT

CeAUMEeHTOAOTHS OOAOMOYHBIX TIOPOA,

CeAUMEHTOAOT S Kap60HaTHbIX TIOPOA

CrpaTturpadus u GopMaruOHHBIN aHAAN3

Anaan3s Kpusbix I'IC

XapaKTepUCTHKa pe3epByapa

HOCTpOeHI/Ie MOAEAU KOAAEKTOPa

Hedrsubie cucreMbl

Pucku 1 aHaAM3 5KOHOMHUYECKON
3 derTUBHOCTA

I/IHTerI/IpOBaHI/Ie AQHHBIX UHTEPIpeTaluu
IIPpY BBIIIOAHEHUU YIIPA>KHEHUA

.

.

.

.

.

ABU>KeHUe AUTOC(HEPHBIX IIAUT ¥ KOHBEKITHS.

ABVKYIITHE CUABL, OGYCAABAUBAIOIIVE ABUKEHUE TIAUT.
Tumnsl CTPYKTYP AUTOC(EPHBIX IIAWT.

CuABI COIPOTUBAEHHMS; Harpy3Ka (cTpecc) u pedbopManys.
TeXHOAOTMM U3YYEHHUS U IPOTHO3a CEeCMOAKTHBHOCTH.

Pacmnpenne 6acceiiHa u nporubanue 6acceiHa.

30HBI CyOAYKIMY U 30HBI CTOAKHOBEHHSI KOHTUHEHTAABHBIX IIAUT.
CpeAnHHO-OKeaHHYeCKHe XpeOThl, IaCCHBHEIE OKPAWHBI KOHTUHEHTOB,
pudTOBLIE 30HHI B IPeAeAaX KOHTUHEHTOB.

TTocTpoenue 6a3bl AaHHBIX B ArcGIS, paboTta ¢ n300pa’keHUsIMU.
Pa3AndHbIe IPOEKIUH U TpaHC(OpMaIuK a9pOPOTOCHUMKOB.

WuTepnpeTanus a3poOTOCHUMKOB.

CericMuYecKast ChbeMKa.

AHaAM3 CKOPOCTEeN U CyMMUPOBaHUe Tpacc. Murparusi.
CraTuyeckue IOIPaBKU U (DUABTPAIINSI AQHHBIX. AeKOHBOAIOIUS.
Cenicmuyeckue cbeMKu 3D u 4D 1 o6paGoTKa rAyOMHHBIX pa3pe3oB.
Ceticmuueckue apredakThl.

VIHTeprpeTanus CeiCMUYeCKIX AQHHBIX — BBOAHAS 4acTh. Koppeasiusa
TOPH30HTOB C IPHUBSA3KOH K AAHHBIM CKBa)KHH, BEIAEACHIE Pa3A0MOB
(koppeasiniusa pa3aromoB). KapronoctpoeHue. TOYHOCTE IOCTPOEHUM
(paspemiaronias CIOCOOHOCTE CECMIUYECKUAX AQHHBIX). [TepecyeT

B rAyOnHEL CelicMocTpaTUrpadus 1 aHaAu3 CEMCMUYECKUX aTPUOYTOB.
XapakTepHBIe IPU3HAKK HAAUUS 3aAesKel yTAeBOAOPOAOB

Ha ceCMUYeCKHuX paspes3ax u AVO-aHaaus.

O6pa3oBaHue Pa3A0MOB, POCT Pa3AOMOB (pa3BHUTHE). THUIILI Pa3AOMOB.
OG6pa3oBaHne CKAGAOK, X POCT.

O6AacTH pacTsKeHUs ¥ 00pa30BaHNA XapaKTePHBIX CTPYKTYPHBIX
ocobenHOCTeH B 2D- 1 3D-ipeAcTaBAeHUN (PUQTHI U T.A,).
VHBepcroHHBIE ABMKeHNSA. OGAACTH TOPU30HTAABHBIX CABUTOB. CHCTEMBI
HapBHUTOB. COASTHAs TEeKTOHHKA.

TIpouecch! BHIBETPUBAHUS U UCTOUHUKY CHOCA OCAAKOB.

YcAOBUST apUAHOTO KAMMATa Ha KOHTUHEHTaX.

®DaKTOpLI, KOHTPOAUPYIOIHE OCAAKOHAKOIAEHNE B KOHTUHEHTAABHBIX
YCAOBHSIX.

OcapKOHAKOIAEHUE B IPUOPERHON 30HE.

OcapKOHAKOIAEHUE B IIeAb(OBOM 30HE.

T'Ay6OKOBOAHBIE OTAOKEHUS.

Kap6onaTHbIe TAATHOPMEL.

CTpyKTypHO-(hOPMAIIMOHHBINM aHAAU3 (BBIAGACHHE CTPATUrpaduiecKon
IIOCAEAOBATEABHOCTH) KapOOHATHBIX OTAOKEHUN.

ApareHeTHueckue U3MeHeHHUs! KapOOHATHLIX IIOPOA.

KoanreKkTopcKue CBOMCTBA KapOOHATHBIX IIOPOA

Crparurpadusi 1 KOPPEeAsIus.

TeXHOAOTY BEIIOAHEHUS CTPATUrpadUIeCcKOro aHaAn3a.
CTpyKTypHO-(OPMAIMOHHLIM aHAAU3, OCHOBHEIE IIPUHITUAIEL BEIACACHUS
crpaTurpadU4ecKoi IOCAEAOBATEABHOCTH.

INpuMeHeHUe CTPYKTYPHO-(OPMAIMOHHOTO aHaAU3a.

Ananu3 nareoreorpauieckux YCAOBUH.

Hcnoansosanne kpusbix [C arst onpeaenenust H, o /H g,

C uCrnoAb3oBaHreM KpusBol I'K; onpepesenure IOpUCTOCTH

C MCIIOAB30BAHMEM KPUBHIX HEUTPOHHOTO ¥ IINOTHOCTHOTO, a TAK)Ke
aKyCTHYeCKOTO KapoTayka; ONpeAeAeHHe HachIeHns KoaekTopa — KC,
AAHHEIE OITPOGOBAHNS IIAACTA.

ApareHes, IOPUCTOCTb U IPOHUI[AEMOCTE.

MexaHU4YeCcKHe CBOMCTBA IIOPOA U TPEIINHOBAThIE KOAAEKTOPA.
OKpaHHpYyIolre pa3roMbl. OU3MKa IAACTa, pellleHre 00paTHOH 3apa4n
10 CeCMUYECKUM AQHHBIM.

TlpegnoaosxumeAbHO: HOCTPOEHNE TEOAOTUIECKOM MOAEAN KOAAEKTOPa
(cTaTmyeckas MoAeAB). IIpeacTaBAeHNe O TEXHOAOTHY Pa3paboTKu
MEeCTOPOKASHHUSI.

HedremarepuHckue IOPoAbLL, MOAeAUpOBaHue 3perocty HMIT.
TMokpeIKY 1 AOBYIIKY. [TocTpoeHne MOACAU 9BOAIOLIMH GacceiHa
¥ MUrpanus (GAIOUAOB BHYTPU CUCTEMBL.

AUlleH3UpOBaHUe

AHaAHM3 IepCIeKTUBHEIX 0OBEKTOB.
O11eHKa PUCKOB ¥ 9KOHOMUYECKOU 3(P(hEeKTUBHOCTH.

OBoArOIINSA OacceliHa (yIpa’kHeHue).
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Teornzopazeegna e Exploration

Center for 3D visualization of oil and gas field models
in Royal Holloway University of London.

LlenTp 3D-Busyarusanuum MopeAreil HeTera3zoBbIxX
MEeCTOPOJKACHHUM B AOHAOHCKOM YHUBEPCUTETE
A Royal Holloway.

gram also had to show an excellent knowledge of English and dis-
play enthusiasm for the program.

The training given to future lecturers is very intensive: for example,
Yulia and Denis have taken part in three geological fiels trips in just one

Innovator asked applicants to explain what has attracted them

to the Petroleum Geoscience Master's degree program.

"The program offers good development prospects and an opportunity

to realize my potential. It's also a terrific chance to get a good job."

"There aren't many programs like this in Russia. It's an opportu-
nity to gain international experience and learn how to use modern
software, which is something universities just do not teach, as well
as giving you better job prospects after completing the course.

No course fees and the student grant are also important factors."

"This program will help me improve my specialist skills through
an integrated approach to studying subsoil data. I like the way
the program integrates geophysics and geology, and by the new

methods of tackling applied tasks in the petroleum industry."

"Apart from anything else, the program improves your knowledge
of English, which is pretty important in view of current development

trends in the oil and gas industry."

"Of all the programs on the education market this one has the best
course material and the training is very effective and intensive,
which helps you improve your standards over a short period of time.
There's also an opportunity to work in TNK-BP. One big factor in my
choice was the fact that the training is provided in partnership with

a well-known British university."

"The program will help me improve my knowledge of modern field
development and reservoir modeling methods and technologies.
I will be able to realize my potential and do project work on
the structure of West Siberia, which is something of huge scientific

and practical importance."

"I'm interested in learning other views of geology, and learning

more than just what the Russian professors have to tell us."

"I see this program as a very realistic and unique chance to get

a high-quality postgraduate education in my field".

"The program promises to be both interesting and entertaining,

with benefits for both personal and career development.”
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B nepebiit rog paboTbl MporpamMmbl MPenofaBaTh PasnnyHble OUCUANINHI
reonoro-reopuanyeckoro  npocung  Gymyt  npodeccopa  J1oHAOHCKOro
VuneepcuteTa Royal Holloway, TiomIHI'Y, MockoBckoro rocygapcTBEHHOM YHU-
Bepcuteta M. M.B. JTomoHocosa, a Takxe cotpynHukm THK-BP.

Cemyac B JToHpoHe npoxoasiT 06yyeHve fga npeactasutens Komnaxum — Onns
Konocoga u exuc Opnos. MomiMo Hanuyis npon3BofCTBEHHOMO OMbITa, KaHaMaa-
Tbl, MPETEHOOBABLUME Ha 06y4eHne B JloHaoHckom YHueepcuteTe Royal Holloway
C NpaBoOM NOCHEeyIOLLEro NPenofaBaHns B pamkax nporpaMMbl NOArOTOBK Marki-
CTPOB B 06racTi HehTera3oBov reoniorn U reodnauki, AOMKHbI Gbini Takxe
06nafaTh OTNNYHBIMM 3HAHUAMIA AHITIMACKOMO S13bIKa U BbICOKWAM YPOBHEM MOTIBA-
LMW K y4acTVIo B NporpaMMe.

O6y4eHve Gyaywmx npenofaBaTenei BeAETCS 04eHb UHTEHCMBHO — Tak, 3a rog
nonroTosky B Benvko6putanuu H0nus v [JeHnc npuHann y4acTue B TPeX BbIE3AHbIX
reonorn4eckux npakTukax. «[naBHas 0COBEHHOCTb 0BYYEHUs — 3TO COBEPLUEHHO
APYroi CTWMb NPEenoaaBaHiis, HEXen B POCCUACKMX YHBEPCUTETAX: 3[eCh 60lb-
LUast YacTb BPEMEHN OTBOANTCS NS CAMOCTOSTENbHOV PaBoTbl CTYAEHTOB», — pac-
ckasbiBaeT [eHuc Opnos.

Mocne 3aBepluieHns noarotoBku B JlonpoHckom YHueepcutete Royal Holloway
tOnns Konacosa u [enuc Opnos octaHyTes cotpynHukamu THK-BP v npogomkar
cBOto pa6oTy B KoMnaHuy, napannenbHo 3aHMMasich NPenofaBaTenbekor AeaTerb-
HOCTbIO B pamKkaXx nporpaMMbl [BOIHOr0 aunnoma. «Hafeloch, MHe YaacTest cove-
TaTb HOBble 06593aHHOCT C BbINOSHEHNEM NpakTiyeckoi pabotel ang THK-BP, —
pacckaabiBaeT tOnus Konocosa. — Y4acTve B nporpaMme MOATOTOBKM MarucTpoB
B 06M1acTv Heq)TerasoBoyi reonorum 1 reousnkin — 310, NPEXQe BCEro, OmbiT
pa6aThl B Ka4ecTBe npenopasaTens, 4To camo no cebe LeHHo. Kpome Toro,

«HoBaTop» IONPOCUA aOMTYPHEHTOB paccKa3aTb, YeM HX
npuBAeKaeT 00ydyeHHe 10 MarucTepcKoi nporpaMmMe B oo6AacTu
HedTera3oBoi reoAOruy 1 reo(PUsnKu.

«[Iporpamma gaem nepcneKmuBHOe paA3BumMue, BO3MOKHOCMDb
b6oaee rAy0OKO pacKpblmb CBOU NOMEHYUAA, U 3MO OMAUYHBIU WLAHC
NOAyuumb goCmMOUHYH0 pabomy».

«[Iporpamm maxoro poga B Poccuu HemHoro. OHa no3BoAsem
NOAYHYUMb MEXJYHAPOGHbIU ONbIM, HAYYUMbCS pabomamsb C COBpe-
MEHHLIMU KOMNbIOMEPHLIMU NPOTPAMMAMU, YMO B yHUBepcumeme
He Npenogaemcsi B NPUHYUNE, @ MAKKe gaem yBepeHHOCMb B CBoell
BocmpebOBAHHOCMU NO OKOHYAHUU nporpammel. becnaamnoe obyue-
HUe U NoAyueHUe CIMUNeHguu MAKKe SABASAIOMCS CyW,eCMBEeHHbIMU
paxmopamu».

«9ma nporpamMma NO3BOAslem cmamb cneyuaAucmom boaee
BBICOKOI'O YypPOBHS 6Aarogapsi KOMNAEKCHOMY NOgXOgy B U3yueHuu
reoaAoro-reogpusuueckoi unHgopmayuu. Mens npuBAekaem uHme-
rpupoBanue 3HaHul B obAacmu reogu3uku u reocAorul, d makxe
HOBble Cnocobbl peweHus NPUKAAGHBIX 3agay HegmerasoBol
ompacau».

«[Tomumo npouero, Nporpamma NO3BOAsSleM NOGHAMDb YPOBEHb
BAQGeHUSl QHTAUUCKUM 53bIKOM, WO HEMAAOBAKHO NPU HblHeWHel
MmeHgeHyuU pa3sBumus Hegpmera3oBol NPOMbIWAEHHOCIUY.

«H3 Bcex npegAOKeHHbIX HA PhIHKe 00PA30BAHUA NPOTPAMM JAH-
Has NpOrpamMma HauboAee HAChlWeHd MamepudaAoM, U obyuerue
Begemcs O4eHb 3(PGPeKmuBHO U UHMEHCUBHO, 4MO NO3BOAsem
NoBblICUMb CBOU YPOBEHb 30 JOCMAMOYHO KOpomkul cpok. Taxxke
ecmb BO3MOXHOCIMBb gaAbHelUwel pabombt B komnanuu THK-BP.
HeMaAOBaXKHYI0 pOAb B BblOOpe ChUPAAO U MO, 4mo obyuerHue
Begemcs B napmHepcmse C U3BeCMHbIM QHIAUUCKUM BY3om».

«[Iporpamma no3BoOAUmM MHE NOBbICUMb YPOBEHb 3HAHUU B 00AAC-
Mmu COBPeMEeHHbIX MEMOGOB U MEeXHOAOTUll NO OCBOEHUIO MECMOPOIK-
geHuli, MOgeAuUpOBaHUsA pe3epByapoB. A CMOIy pacKpbumb CBOU
mBOpueCcKul NOMEeHYUAA U PeaAU30Bamb NPOEKMbl B 0OAACIMU yMoy-
HeHua cmpoerus 3anagrol Cubupu, 4mo umeem OTPOMHYIO HAY4-
HYI0 U NPAKMUYECKYI0 3HAUUMOCMb Y.

«MHe unHmepecHo y3Hamp gpyrou B3IrAsg HA TeOAOTU0, NOAYYQmb
3HQHUS HE MOALKO C MOUKU 3PEHUs POCCUUCKUX NPOGECCOPOB».

«B smoill nporpamme £ BUXY BNOAHEe BO3MOXHBIU U €gBaA AU
He eqUHCMBEHHBIU WAHC HA KQuecmBeHHOe NOCAeBY30BCKoe obpa-
30BaHUE NO MOell CneyuaAbLHOCIUY.

«IIporpamma obewjaem Oblmb UHMEPECHOU, YBAEKAMEAbHOU,
cnocobcmsayroujelti AUYHOCIMHOMY U KAPbePHOMY POCIY».

Innovator @ May - Juny NeZ?
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Richard Herbert, EVP Technology, together with partner
university managers Nikolay Karnaukhov and Chris Elders.

WcnoaunTteabHbit Butie-pe3upeHT bH «TexHoaorum»
Puuapa I'epbepT u pykoBopuTeAan BY3oB-napTHEpoB

A Hukonait Kapaayxos u Kpuc Daaepc.

year of studies in the UK. "The key feature of training here is the fact
that the teaching techniques are quite different from what we have in
Russian universities. Here most of the time is spent on the student’s
individual work", comments Denis Orlov.

After completing their training in London, Yulia Kolosova and Denis
Orlov will remain employees of TNK-BP and continue working in
the Company, while teaching on the dual diploma program in parallel.
"I 'hope | will be able to manage to combine my new duties with my
practical work for TNK-BP", says Yulia Kolosova. "Getting involved in
the Petroleum Geoscience Master's degree program will give me work
experience as a lecturer, which is valuable in itself. In addition,
the training work will involve modern research methods and software
that are widely used in Russia and abroad. Another important point is
that the lectures will be given both by Russian and foreign trainers".
"For me the involvement in the program is a step up to a new profes-
sional level. Taking into consideration that in future our students will
become TNK-BP employees, | hope to teach them not only Petroleum
Geoscience skills, but the Company’s corporate culture as well", con-
tinues Denis Orlov. "We would like to wish our future students to be
successful and fulfill all the possibilities to promote their professional
level that open up to the program participants."

All graduates of the first Master’s degree course are guaranteed
jobs in TNK-BP in their specialist fields.

The course is free for all students as it is fully sponsored by TNK-BP
on the basis of a training contract signed with each student. This
includes an obligation on the part of the students to work for three
years in TNK-BP after graduation.

The selection criteria for the dual diploma program are quite
tough. Candidates must have higher education (BA, specialist,
Master) in a relevant petroleum discipline — from geology and geo-
physics to drilling and refining, with a grade point average of at
least 4. The main teaching language is English, therefore a further
requirement for the candidates is good knowledge of English — C1
standard under the European language system, or 6.5 points under
the [ELTS system. Operational experience is not a mandatory
requirement.

The selection procedure involves a number of interviews and
tests. This year candidate selection completed in late June, after
which the successful applicants will be enrolled on the program by
the end of August and spend August and September studying English
in depth, as they will need to become familiar with industry terminol-
ogy and adapt to the teaching style. In late September, the students
will begin studying at the Center for Professional Training and
Retraining of Geoscientists in earnest.

npy oByveHn GymyT MCNONb30BATLCA COBPEMEHHbIE METOOWKM WCCREnoBaHuii
11 MPOrpamMMHbIE MPOAYKTHI, LIMPOKO PacnpocTpaHeHHsle B Poccim 1 3a pyBexom.
ELLie 0AWH BaXXHbI MOMEHT — 3T0 TO, YTO YMTaTh NEKLMI BYMYT Kak OTEYECTBEHHbIE,
TaK 11 VHOCTpaHHble npenopasateni». «[ng MeHs y4acTue B Mporpamme — aTo
nrollaaka Ans Mepexoga Ha HoBbIi NPOHECCMOHANbHBIA YpoBEHb. A MOCKONbKY
HalLMMW CTyOeHTaMK cTaHyT Gyaylme pabotHuki THK-BP, s Hapetoch nepenatb UM
He TOMbKO 3HaHUA B 06MacT He(hTEra3osoi reornory U recdnsiki, Ho 1 Kopnopa-
TUBHYIO KynsTypy Komnanun, — npoponxaet [exuc Opnoe. — XoTuM noxenaTb
pe6sTam yCrexoB W PeannaaLin BCeX BO3MOXHOCTEN MOBbILLEHIS CBOEr0 Npodec-
CYOHANbHOIO YPOBHS, KOTOPbIE MEPEM HMW OTKPbIBAET Y4acTie B NPOrpaMmen.

Bcem BbinyckHUKamM nepeoro roga 06y4eHus rapaHTVPYeTcs TpyaoyCTPO/ACTBO
B THK-BP B cOOTBETCTBIW C MOMYHYEHHOV MO AUNIOMY CNELMANbHOCTbIO.

06ydeHne [n1s BCEX CTYOEHTOB SBNSETCS 6eCnnaTHbIM, MOCKOMbKY MOSTHOCTbIO
cnoHcupyetcs THK-BP Ha ocHOBaHMM 3aKM0HEHHOTO C KaXabIM CTYAEHTOM Y4eHI-
yeckoro gorosopa. OH npeaycMaTpyBaeT 0653aTenbCTBO 0TpatoTaTh B KomnaHum
TP rofia nocre OKOHYaHWs MarucTpaTypbl.

Kputepun ot6opa kenatowmx o6y4aTbCs No NporpavMve [BOMHOTO AMMIoMa
[0CTAaTOMHO XecTkue. AGWUTypueHTaM HeoBXxoaum OWNNoM 06 OKOHYaHWM By3a
(6akanaBp, cneuuanucT, mMarucTp) no OfHOM M3 NPOQUNbHLIX HEqITerasoBbix
CneunanbHoCTeN — 0T reonorm 1 reotnanki 4o GypeHins CKBaXUH 1 HedhTenepe-

Further information is available from:

- website http://rh.tsogu.ru/;
+ e-mail rh.tsogu@tsogu.ru;
» by phone from Tyumen: +7 (3452) 45 37 76.

AONOAHUTEABHYIO MH(POPMAIUI0 MOXKHO ITOAYYUTh:

* Ha caure http://rh.tsogu.ru/;
* [I0 9AeKTPOHHOM 1ouTe: rh. tsogu@tso u.ru;
« 10 Teredony B Tiomenn: +7 (3452) 45 37 76.

paboTku, Npryem cpeaHuin 6ann auninoma AomkeH 6biTb He MeHee 4. Mockonbky
OCHOBHbIM 913bIKOM 06YYEHIs SBASIETCS aHIMUACKMIA, elie OfHUM TpebosaHuem
IBNAETCS 3HAHWE aHIMNNCKOro si3blka Ha yposHe G no o6LeeBponenckum A3biko-
BbIM TpeGoBaHuam unu 6,5 Gannos no cucteme |ELTS. Hanuume npon3soacTeeH-
HOTO OMbITa HE ABNAETCH 0673aTeNbHbIM TPEBOBAHUEM.

CvcTema oTBopa cocTOMT 13 pspa cobecefoBaHuii U TecToB. B atom romy
0T60p KaHOWMAATOB 3aBEPLUMNCA B KOHUE WIOHK, MO ero pesynsratam A0 KoHua
aBrycTa NpoM30MAeT 3a4UCIEHNe, 11 B TEYEHWE aBrycta-CeHTsa6ps CTydeHTam
NPEeLcTONT Yrny6rieHHoe W3Y4YeHUE aHrMWUACKOro $3blka, MOCKOSbKY MM Hapo
ByoeT 0CBOMTb CrEuU(UYecKne NpoqEeCcCOHanbHbIE TEPMUHBI 1 NPUBBLIKHYTH
K cTunio npenofasaHns. B koHUE CeHTABpS crywaTen NpUCTYNST K MOSHOLEH-
HbiM 3aHgTVSM B LleHTpe npodheccroHanbHoM NogroToBKU 1 NepencaroToBKy
CMeumanicToB no reonorAn U HedTera3oBoMy Jeny.

V¥ According to Sergey Turenko, Royal Holloway University

of London is excellently equipped.

ITo caoBam Ceprest TypeHKO, B AOHAOHCKOM YHHUBEPCUTETE
Royal Holloway — oTAanuHast MaTepuasbHas 6asa.
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Npoeccuonansnle opzanusayvy o Professional Networks

«bank naeil» npotheccuoHanbHbIX coodwecTs
Pooling Ideas in Professional Organizations

Kaxgnrili compygrUK 210600 KOMNQHUU Meumaem 0 CmabuAbHOM, YBAEKAMEABHOM U XOPOWO
onaauuBaemMoM Oygyuwem. Ara cneyuaAucmosB B 00Aacmu reoAoruu u reogpu3uku ynacmue B pabome maxkux
npogeccuoHarbHbIX 00 beguHeHUll KaK AMepUKaHCKAs accoyuauust reoAoroB-negpmsanukos (AAPG),
Obwecmso reogpu3uxkoB-pa3Beguukos (SEG) u ObuwiecmBo unxenepoB-negpmanukos (SPE) u gpyrux
MoyKem cnocobcmBOBamMb pocmy NpogeccuoHaAbHOU Kapbepbl BHympu KOMNAHUU U 3a ee npegeAaMu.

Every employee in any company wants a robust, exciting and well-paid future. For geoscientists,
professional societies such as the American Association of Petroleum Geologists (AAPG), Society of
Exploration Geophysicists (SEG) and Society of Petroleum Engineers (SPE) and others can help you
develop your professional career both within your company and externally.

Jwon Joncon,

Buue-npeannent AAPG B 2006-2007 rogax;
CoseTHuk Esponevickoro otgenerns AAPG
110 3HEPreTUKE 1 MUHEPATTbHBIM PEcypcam

B 2007-2009 rogax

John Dolson

AAPG Past Vice President (2006/2007)
AAPG Energy and Minerals Division Council
for Europe (2007/2009)

learning, leading and helping others. Too many young geoscientists

make the mistake of viewing their formal university education as
the culmination of their learning, rather than the very beginning.
Within TNK-BP or any company, you are continually challenged to learn
new things through workshops, formal training and new assignments.
The pace of this personal development, however, can be relatively slow
compared to what you can gain through active participation in a pro-
fessional saciety.

Nothing replaces the day to day learning at work: we all get work-
ing with data, in teams and then drilling wells to see if we were right.
But technology moves very quickly and those who last the longest and
reach the highest professional levels learn to adapt to these changes.
Unfortunately, companies can only expose you, in most formal training,
to established and important technologies which at best are several
years old, if not decades.

The path to success is through nurturing a lifelong passion for

Professional Societies Promote Innovation

In 1917, recognizing the rapid pace at which technology was develop-
ing in the relatively new petroleum industry, both AAPG and SPE were
created by a small group of visionary geoscientists dedicated to sharing
knowledge for mutual benefit. SEG did the same in 1930. The concept
was fairly unique in that people in competitive companies would actually
pool their ideas for the betterment of the common good. Literally thou-
sands of innovators now had a means of sharing their ideas across
multiple cultures. There was an explosion of innavation as a result.

In the Russian oil industry, technology was developed in large
state-run institutions and government sponsored meetings which
served a similar purpose but intrinsically lacked the ability to explore
as many new ideas as effectively as in a system where innovation
could immediately result in fabulous wealth for the idea-generator.

The global organizations like AAPG, SPE and SEG continue to fill that
gap by nurturing a critical exchange of information in a well established
form of meetings, social gatherings and publications.

The collective wisdom in these organizations is staggering. Virtually
every country in the world has representation and every new techno-

b/

IHHO M03HaBaTb HOBOE, MPUHAMATb Ha CeBs ponb nupgepa W MoMoraTb

apyrum. PaccmaTpusasi yHUBEPCUTETCKOE 06pa30BaHME Kak BbICLLYHO TOUKY
CBOEro 06y4eHUs, 04eHb MHOrMVE MOMOMblE CMEUNANUCTbl B 061ACTM reonorimn
11 reothn3nK1 COBEPLLAOT OLMBKY — Bedb 3T0 TOMbko Havano. Pa6otas B THK-BP
1 No6ov Apyrov KOMNaHW, Bbl NOCTOSHHO CTaNKMBAETECh C HEOBXOANMOCTbIO
OBNafIEHNs HOBbIMW acrekTamu CBOE/ Mpoeccuu — y4acTBys B PasniyHbiX
NpakTU4ecknx CemMMHapax, Mpoxods Kypchl (hopManbHoro 06y4qeHus 1 nomyyast
HOBbIE NPON3BOACTBEHHbIE 3afa4n. OfHaKo NpuUHUMas akTMBHOE y4acTiie B Aes-
TENbHOCTM PasfnyHbIX NPOCECCUOHANbHbIX OGLEAVUHEHNI, Bbl CMOXETE 3HAuM-
TENbHO YCKOPWUTL CBOE MPOECCHOHAMNBHOE PasBuTHE.

KOoHEYHO, HNYTO HE 3aMEHUT TeX 3HaHWiA, KOTOPbIE Mbl NOMY4aeEM EXENHEBHO:
paboTas B KOMaHAax, Mbl WHTErpUPYeM [aHHble, @ 3aTeM B Xxofe GypeHus
CKB@XMH Ha NPaKTWKe NPOBEPSEM MpaBWILHOCTL HawWwWX BbiBoAoB. (OpHako
TEXHOMOMW Pa3BIBAIOTCS 04EHb BLICTPO, 11 A1 NOALEPXKaHMS NPOECCUOHANBHOMO
YPOBHS U [OCTUKEHUS HOBbIX KApbEPHbIX BbLICOT HEOBXOAMMO Hay4nTbCs
afanTupoBaThCcs K 3TUM U3MeHeHnaM. K coxanenuo, qopmansHoe 06yueHue,
KOTOpOE KOMMaHW MOryT NPeAoCTaBUTb CBOUM COTPYAHMKAM, OTHOCUTCS TOMbKO
K YXE MPOBEPEHHbIM BPEMEHEM TEXHOMOTMAM, KOTOpble 6binn pa3paGoTaHbl
HECKOMbKO MET, & TO 11 eCATUNETUIA, Hasap.

|_| yTb K YCrEXy HEBO3MOXEH 6€3 CTPACTHOrQ XKeraHms 11 roTOBHOCTW MOCTO-

MpotheccuoHanbhble 06beHHEHNS
CNoco6CTBYIOT HHHOBALMOHHOMY MbILIEHHIO

B 1917 romy, oco3HaB GbICTPbIA TEMM Pa3BUTUS TEXHOMOMI B CPaBHUTENBHO
MOJIO[ON HEe(TAHOA OTpacnu, rpynna recsnoros 1 reou3vKoB peani3osana
Ka3aBLUYIOCS HENPaKTU4HOM et CO3AaHMs AMEpIKaHCKOM accoLmaLlm recnoroB-
HethTaHukoB (AAPG) 1 O6uiecTsa uHxeHepos-HediTaHnkos (SPE). 3apayen Takux
OpraHM3auni cTan B3aMOBbIrOAHbI 06MeH 3HaHusMu. B 1930 ropy ¢ atoi xe
Lenbto 6bino  cdopmuposaHo 06uiecTBo reoduankos-passenyukos  (SEG).
VHUKaNbHOCTb KOHUENLMW, 3aM0XeHHOV B OCHOBY NOL0BHBLIX NPOGECCUOHANbHbIX
06beAVHEHNIA, COCTOANA B TOM, YTO MPEACTABMTENN KOHKYPUPYIOLLMX KOMMaHWMA
(haKTM4YecKN Nonyynnu BO3MOXHOCTb CO3AaBaTh «BaHKM WAei» Ons ynyylieHns
CUTYauum B 0Tpaciu B LeNnom. Takum 06pa3oM, Thics4u pa3paBoTHMKOB HOBbIX
TEXHONOrMiA NOMNY4MIM BO3MOXHOCTb PACcMpOCTPaHsATbL CBOW UAEN MO BCEMY MUPY.
1 310 CTano MOLLHLIM TONYKOM K Pa3BUTUI U BHEOPEHUIO MHHOBALMIA.

B poccuiickol HedhTAHOM OTPacnM TeXHomory pa3pabaTbiBaniiCh B KPYMHbIX
roCYAapPCTBEHHBIX Y4PEXAEHISX 8 TaKXE B pamKaXx (IUHAHCHPYeMbIX NPaBUTENBCTBOM
NpotheCCHOHaNbHbIX OPraHN3aLuii, NPECHeayIoLLIX TE XKE Lenu, YTo U 3apy6exHble
obuiectBa. TeM He MeHee, B [E/ACTBUTENbHOCTW, MO YUCAY HOBbIX WAew
11 3HEKTVBHOCTI UX U3YHEHWS POCCUACKME UHCTATYTHI HE MO KOHKYPUPOBATL
C 06bEOVHEHNSIMI W Hay4YHbIMI LEHTpami B APYrUX CTpaHax, rae paspaboTumk
IHHOBALMOHHbIX TEXHOMOTA MOr MIHOBEHHO pa3boraTeTs.

BcemupHble npodeccuoHanbHble oprann3aun, Takne kak AAPG, SPE n SEG,
11 CErofiHsi NMPOAOKAIOT BbICTYNATh CBA3YIOWMM 3BEHOM B KPUTUYECKM BaXKHOM
npouecce 0BMeHa WH(OPMaunMeir — [Ans 3TOro NPOBOASTCS TPaAMLUMOHHbIE
(hopymMbl U HeotnUManbHble BCTPEYW, @ Takke NyBruKyrTcs pasnnyHble
maTepuani.

Innovator @ May - Juny NeZ?
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logical innovation becomes first known through conventions and papers
created by these societies. First-year students have a chance to learn
from veterans with 50 years of experience and thousands of wells and
projects behind them. For us, older members, working with young
geoscientists keeps us fresh and exposed to innovative ideas and
approaches that only a young generation can bring to the table.

Personal Experience

As a past Vice President of AAPG in 2006/2007, what has it meant
to me?
* | have a worldwide network of thousands of friends.
* | continue to have my traditional view of people and technology chal-

lenged by all of those friends.
e | am bombarded with outstanding articles, newsletters and even
provocative e-mails which keep me thinking and adapting to change.
| have travelled across the world for conventions, workshops and
committee meetings, learning about other cultures and languages.
| have learned leadership skills not easy to develop strictly in
my company. Leadership in volunteer organizations requires learning
to motivate, respect and listen to your peers, not simply telling them
what to do on a job assignment. This is a powerful, but important skill
to learn — the art of collaborative leadership.
| have been able to leverage my external contacts back into TNK-BP
as consultants and advisors — literally brining some of the best minds
in the world to this Company.
| have learned to write and speak professionally, condensing complex
ideas into 15-minute presentations and short articles. | get immediate
(and sometimes challenging) feedback that | always learn from.
Through other divisions like the Energy and Minerals Division (EMD),
Division of Environmental Geosciences (DEG) and Division of
Professional Affairs (DPA) | can keep track of developments in related
energy fields and both global and US-based legislation impacting my
work.
e |'ve had enormous fun along the way.

There is no reason why these opportunities and benefits can not be
the same for every geoscientist within TNK-BP.

Developing New Boundaries
The oil and gas industry is at real crossroads in its history. Some

say ‘peak oil’ has already arrived and that by 2030, the world will need
45 percent more energy than it consumes today. Meeting that

PHOTO: NIKOLAY CHEBANOV / ©0TO: HUKOMA HESAHOB

Hogamap @ Maii - Hians Ne22

Cuna «KonrekTVIBHOrO pasyma» 3TVX 0BLIECTB ropaxaeT. Cpemw y4acTHUKOB —
MPELCTABUTENA MPAKTAYECKI BO BCEX CTPAH, M CBEXKWE TEXHOMOMUHECKVE PeLIEHIS
BIEpBbIE NPECTABNAIOTCS MMEHHO BO BPEMS KOH(DEPEHLMIA, OpraHMayembIX aTiMi
0GbeaVHEHNIMY, U B pamKax WX ny6rKkaLi. CTyneHTbl-NepBoKypCHUKY NomyYataT
LIAHC MEpPeHsTb OMbIT y BETEPaHOB oTpacii ¢ DO-NETHUM CTaxem W Thicdami
CKBAXVH 1 MPOEKTOB 3a nrievamu. [ns Hac, Goree OrbITHbIX YrIEHOB 3TVX 0BLUECTB,
paBoTa ¢ HAUMHAIOLLMMM FEomorami 1 reotinavkaMii — 3T0 BO3MOXKHOCTb COXPaHIATL
CBEXKECTb MbICTIA 11 OCTABATLCS OTKPbITHIMIA 1715t MHHOBALWOHHBIX UAGI 11 NOJXOA0B —
BE/b 3TOMY CMOCOGHO Hay4iATb TOMLKO MOMOMOE NOKOMEHVE.

N3 nuuHoro onbiTa

B 2006-2007 ropax s 6bin Buue-npeaupeHtom AAPG — 4To Xe 3T0 3Haunno

Ans MeHs?

* Y MeHsi NOSBUNNCH ThICS4M [PY3€il N0 BCEMY MUpY.

* Bce a1 [py3bst NOCTOSHHO 3acCTaBASOT MeHs MO-HOBOMY B3MMSHYTb Ha MOW

MpYBbIYHbIE NPEACTABMEHUS O MIOATX 11 TEXHOMOTUSX.

91 nonyyat OrpoMHOE KOMMYECTBO YPE3BLIYANHO VHTEPECHBIX CTATEM, MHKOP-

MaLMOHHbIX GHONNETEHEN 1 AaXe BECbMA NPOBOKALMOHHBIX ANIEKTPOHHBIX CO06-

LLIEHMI1, KOTOPbIE 38CTaBNAIOT MEHS 3a[yMbIBaTbCSA 11 aAanT1POBaTLCS K Npouc-

XOASLMM U3MEHEHVSMV.

[puHUMas y4acTve B KOH(EPEHLMSX, paboyix CEMIUHApPaX 1 COBELLaHUSX KOMI-

TETa, 9 NONy4ni BO3MOXHOCTb MYTELECTBOBATL N0 BCEMY MUPY 1 3HAKOMUTHCS

C APYrMU KyMETYpamu 11 MHOCTPaHHBIMI S3bIKaMU.

MHe ymanock npuoBpecTv Te NMOEPCKVE KadyecTsa, PasBuTb KOTOPbIE HENErKO,

paboTasi TOMbKO B pamKkax CBOEV KommnaHun. J1naepcTBo B 0GPOBOSIbHbIX OpraHu-

3aLnsx TpeGyeT Takux HaBbIKOB, Kak YMEHIE MOTVBUPOBATb, YBaXaTb W CRyLIaTh
paBHbIX cebe, a He NPOCTO yka3blBaTh, YTO HEOBXOAMMO CAENaTb ANst BbINOSHEHS

MPOM3BOACTBEHHOrO 3adaHns. [lckyccTBO BbiTb NMEEPOM YEPes COTPYAHNHECTBO —

3T0 MOLUHBIVI 11 YPE3BLIYEAHO BEXHBIA VHCTPYMEHT, KOTOPbIA HEOBXOOVMO VIMETL

B CBOEM apCeHare.

* MHe ypanoch NprBneyb MoVX 3HaKOMbIX CMELMAanICTOB U3 ApYriX CTPpaH K paboTe
B THK-BP B Ka4ectBe KOHCYMTAaHTOB W COBETHUKOB — B€3 MpeyBenM4eHus,
¢ KomnaHmer coTpyaHA4aloT Nyywme ymbl B MUPE.

* MHe npuwnock HayuuTbCs MUCaTb W TOBOPUTL «MO [AEMy», KOHLEHTPUpYS

CNoXHbIe ugen B dhopmate 15-MUHyTHOA Npe3eHTaumm Unin KopoTKOoA CTaTby.

11 9 cpa3y e nonyyal MHEHWUS Konner o cBoeit paboTe (a OHM MHOTAA HoCAT

KPUTMYECKMIA XapakTep) 11 BCEraa W3BMEKal U3 3TOro BaXKHbIE YPOKIA.

Monyyas vHchopmaumio U3 Apyrux nogpasgeneqnii Accounauum, Hanpuvep,

OtoeneHns no 3HepreTMke W MuHepanbHbiM pecypcam (EMD), Otnenenns

akonoriyeckux reoHayk (DEG) u OTpenexus B3auMopencTsiis ¢ npodeccuo-

HanbHbIMK opraHusaumsmin (DPA), 9 mory oTcnexusaTb HOBbIE TEHOEHLMM

B CMEXHbIX 06MacTsX 3HEPreTM4eckoro CeKTopa W W3MEHEHUS B 3aKOHOAA-

TenbcTee CLUA v mpyrux cTpaH, KOTOpbIE MMEIOT OTHOLEHIE HEMOCPEACTBEHHO

K Moew paborte.

e 9 Bcerga monyyat rpoMagHoe YOoBOMbCT-

BWe OT CBOeW paboThl.

11 HeT npuumH, novemy cneuvanuctsl THK-BP
B 06MmacTu reonorM U reodmanku He MmoryT
OTKPbITb AN ceGs 3T Xe BO3MOXHOCTM
11 MPENMYLLECTBA.

4 TNK-BP management
supports the idea
of the Company's employees
joining professional organizations
such as AAPG, SEG and SPE.

PykosoacTtBO KOMnanuu THK-BP
TTIOAHOCTBIO TIOAAEPIKUBAET

UACIO BCTYIIACHUST

CBOUX COTPYAHHKOB

B pa3sAMYHBIE
npodeccuoHaAbHBIE
OpraHU3allny,

Takue Kak AAPG, SEG u SPE.
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demand and still addressing pressures on the industry like emissions
reduction, environmental protection and increasingly difficult targets
will stretch our technology and our ability to keep up with it.

| am convinced there were never any ‘easy’ targets out there.
Learning to extract oil from surface seeps took new technology.
Discovering that anticlines were good targets took innovative think-
ing. Developing rigs that could withstand high pressure or seismic
that could image the subsurface required enormous collaboration and
innovation. Now, the industry is predicting pressures from seismic,
mapping fluid movement with 4D seismic, drilling 8-kilometer-deep
high pressure and temperature wells, predicting porosity from
diagenesis and burial history and mapping compartments in fields with
oil fingerprinting and drilling in increasingly harsher arctic or deep
water terrains.

When | started as a geologist in 1978, there were no personal
computers. 3D seismic and horizontal drilling was a concept. Fracture-
treating wells was a new technology. Deep water drilling was out of
the question. | hate to think what would have happened to me if | had
not adapted to these changes along the way. My 32,000 AAPG peers
helped that happen and made it fun in the process.

TNK-BP geoscientists face the same challenges today. Joining
external societies can help geoscientists expand to become a leader
in professional societies and create a reputation that extends glob-
ally and help internally by leveraging your new skills to the company’s
benefit. Your value to your profession and your company will
increase.

TNK-BP supports joining SPE, SEG and AAPG. There is a reason.
It is good for the Company as well as you. If you haven’t already
done so, sign up now, get active giving papers and working on com-
mittees and enjoy the rewards you will personally reap from that
experience.

v

Professional organizations bring together
specialists of all levels — from first-year students
to industry veterans and managers

of major oil and gas companies.

IMpodeccrnoHarbHBIE OPTaHU3AIIUT

00'BEAUHSIOT CIIEIIUaAUCTOB BCEX YPOBHEN —

OT CTYA€HTOB-IIEPBOKYPCHUKOB

AO BeTePaHOB OTPACAU U PYKOBOAUTEAEH
KPYHHEHNIINX MUPOBBIX He()Tera3oBbIX KOMIIAHUN.

28

Oceauean HoBbie pyGexm

Moxanyi1, BNepBble 3a BCIO MCTOPWIO CBOErO CYLLECTBOBaHWS HeqiTera3oBas
0Tpacb HaxoauTCs Ha nepenyTbe. HekoTopble CeuManucTbl CYNTAIT, YTO MK
[06bI41 HedTw yxe HacTynun, B To Bpems kak k 2030 rogy mMupy noHago6uTcs
Ha 45% 3aHeprin Gonblue, Yem cerogHs. HeobxomuMocTb YAOBMETBOPUTL 3Ty
NoTPE6HOCTL 11 OBHOBPEMEHHO C 3TVIM PELINTL PSf 06LIE0TPacNeBbIX Npobrem,
TakMX Kak COKpalleHWe BpedHbIX BbIBPOCOB, 3aluTa OKpYXatolwewn Cpefbl,
pa3paboTka 60Mee CNOXHbIX NNacToB, BblHYXAAET HAC BHEAPSTb Camble
nepeaoBbIe PELUEHNS 11 NOLAEPXBATb CBOW TEXHWYECKME 3HAHUS HA [OMKHOM
YPOBHE.

1 y6exeH, YTO B Halleil 0TPacnmM «Nnerkix» 06beKToB Noucka Ui Ao6bln
MpocTo He 6biBaeT. YT0Bbl Hay4UTLCS 3BNEKaTb HEQTb 13 FMY6IH Hedp, B CBOE
BpeMS 6bin He06X0AVMbI HOBbIE TeXHoMNorv. Cama 1nes 0 TOM, YTO aHTVKNHANM
BNIOTCS XOpOLLMMU 06beKTami BoBbIYM, TakxKe NoTpe6oBana VHHOBALWOHHOTO
Mblwnenns. Co3naHMe HOBbIX KOHCTPYKUMIA GypoBbIX YCTAHOBOK, KOTOPblE
BblJEPXMBANM 6bl BbICOKOE [aBMIEHWE, WAM pa3paboTka CEencMUYecknx
TEXHOMOTWA, MO3BONAOWMX CTPOUTL U306paxeHns nnactos, 6binn  6bl
HEBO3MOXHbl 663 aKTWBHOrO COTPYAHUYECTBA CMEUMANUCTOB Pa3fUyHbIX
AMCUANIMH M UCNOMb30BaHUS HOBATOPCKMX MOAX0MoB. B Haww fgHu crano
BO3MOXHbIM MPOrHO3MPOBAHME YPOBHEA [ABNEHWS HA OCHOBE [JaHHbIX
celicMopa3Befky, KapTMPOBaHIe [BKEHMS (DionaoB ¢ nomoLbio 4D-cencmukny,
BypeHue 8-KMNOMETPOBLIX BbICOKOHAMOPHbIX M BbICOKOTEMNEPATYPHBIX CKBaXMH,
NPOrHO3WpoBaHNE 3HAYEHWIA MOPUCTOCTM HA OCHOBE AMAreHe3a W 06CTAHOBKM
0CafKOHaKOMNMEHs, He FOBOPS YXKE 0 KaPTUPOBAHWM PacnooXEHs NePeropoaok
Ha MEeCcTOpPOXAEeHUsX C f3blkoobpa3oBaHueM HedTw 1 BypeHnn BO Bce Gonee
CYPOBbIX @pPKTWYECKNUX YCMOBUAX Ny BypeHnn rny6OKOBOAHBIX MOPCKNX
CKBaXVH.

B 1978 rony, Korna s Ha4MHan cBO Kapbepy B 06NacTyi reonorim 1 reotmauku,
y MEHs1 M MOUX KONMEr He Bb1510 NepcoHanbHbIX KoMMbioTepoB. inev o ceicMopa3ssenke
3D 1 6ypeHm ropr3oHTanbHbIX CKBAXMH TONbKO Ha4MHanV pa3suBaTses. [poseaeHe
rMpOpa3pbIBOB MnacTa CYATanoCh HOBEWMLIEN TeXHoMoruen, a o GypeHun
rny60KOBOMHbIX CKBAXMH He MOMMO BbITh 11 peun. [axe He Xo4eTcs gymatb 0 TOM,
4T0 6bI10 6bI CO MHOI, ECAIV Bbl §1 HE CMOr aAanTPOBATLCA K 3TUM HOBLUECTBAM.
N B atom mHe nomormn 32 000 yneHos AAPG, npudem He npocTo nomormnu,
a CAenan BeCh MPOLIECC Ype3BblvaiHO YBIEKATENbHbIM.

CerogHs cneumanucTbl B 06nacTi reonorii v reodmaukn, paGoTatowme
8 THK-BP, cTanknsaiotcs ¢ Takumm Xe TpyOHbIMU, HO MHTEPECHBIMI 3afa4amu.
BcTynnene B npodpeccuoHanbHble  accoumauan MOXET Cnoco6CTBOBATb
pacLU/PeHnio MacluTaboB [eSTENbHOCTY Y4aCTHUKOB, KOTOPbIE B AAnbHEALIEM
MOryT CTaTb OJHUMM 13 NMLEPOB Nofo6HbIX 06beguHeHnin. Bee aTo nossonut
c030aTh PEnyTauMio Ha MEX[YHapO[HOM YPOBHE, @ MOMYYEHHbIE 3HaHWS
11 HaBbIKW MOTYT 6bITb MCNONb30BaHbI
AN NOBbIWEHNS 3(MEKTUBHOCTN
[edTenbHoCTI KoMnaHuu. [1pn aTom
Balla NNYHAf  LEHHOCTb  Kak
npogeccnoHana CBOeit 0Tpaciu
W KaK  COTPYOHWKa  CBOEM
OpraHM3aunm ToNbKo BO3PacTeT.

THK-BP NONHOCTbIO
NOLAEPXNBAET WOE BCTYNNeHus
CBOUX COTPYAHMKOB B
NPOeCCHOHaNbHbIE  0praHn3auni,
Takue kak SPE, SEG n AAPG. U Ha
370 ecTb npuyrHa. Ons KomnaHum
3T0 MMeeT Takoe Xe 6onblioe
3HayeHme, kak 1 ang sac. Ecnm bl
ELLe He CTanu YneHom nopobHoro
06LLecTBa — He TEPSNTE BPEMEHMU,
BCTYnalTe B pa3niyHble npodec-
CUOHarbHbIE OpraH13aun, akTUBHO
y4acTByiTE B HanMCaHWV [OKNafoB
11 cTaTein, paboTainTe B KOMUTETAX U
1CNOMb3yiTE TE MPEeUMYLLecTBa,
KOTOpble Bam fMYHO [OaeT 3TOT
BECLIEHHbI OMbIT.

PHOTO: NIKOLAY CHEBANOV / ®0TO: HUKOITA/ HEBAHOB
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Ypoku 6e3onachocty B Asepbargxane
Safety Lessons in Azerbaijan

B mapme rpynna compygrukos OAO «THK-Haranb» u HIAIT « KamenHoe» nocemuaa baky B pamkax
nporpammsl 0OMeHa onbklMoM CO cneyuarucmamu komnanuu « BP B Azepbatigxane» B ooaracmu OT, I15
u OOC. CBoumu BneuvamaAeHusMU 0m KOMAHgUPOBKU ¢ « HOBamopom» NogeAuAucCh y4aCmHUKU NOe3gKu.

In March a group of employees of TNK-Nyagan and Kamennoye Oil and Gas Production Enterprise visited
Baku as part of an experience exchange program with HSE specialists working at BP Azerbaijan.
The specialists shared their impressions from the trip with Innovator.

Crenan fAwkun (SAYashkin@tnk-bp.com),
3aMecTuTesb AUPEKTopa

[Jenaptamenta OT, 16 n 00C,

HIAM «KamenHoe», OAO «THK-Hsrakb»
Stepan Yashkin (SAYashkin@tnk-bp.com),
Deputy Director, HSE,

Kamennoye Oil and Gas Production Enterprise,
TNK-Nyagan

he structure of the BP Azerbaijan HSE service, as a whole, is simi-

lar to the one at TNK-BP, and it includes a central office, production

offices, and production facilities (offshore platforms, Sangachal Ol
Treatment Terminal, trunk pipelines, and other facilities).

Each subdivision and each facility has its own HSE service. The total
number of specialists that waork with HSE issues and monitor compliance
with safety requirements at BP Azerbaijan is approximately 240 employ-
ees — about 8 percent of the total number of employees. In other words,
for each 9 workers here there is one occupational safety specialist. For
comparison, at Nyagan PU that figure is 38 to 1.

In the BP Azerbaijan central office, environmental and waste man-
agement groups have been formed that not only plan and define
strategies, but directly conclude service contracts supporting pro-
duction activities, such as environmental monitoring, waste disposal,
government relations, personnel training, and providing transporta-
tion safety.

TpykTypa cnyx6bl OT, M6 n 00C komnaHum «BP B AsepbaimxaHe», B LENOM,

aHanori4Ha Toi, kotopas cywiectsyeT B THK-BP, 1 Bkno4aeT LeHTpanbHbIi

11 NPON3BOLCTBEHHbIM O(MChI M NPOM3BOACTBEHHbIE 06LEKTHI (MOpCKMe NNaT-
thopmbl, CaHravansCckii TepMUHaN Mo NOLroTOBKE HetTW, MarucTpanbHsle Tpy6o-
MpoBOfbI 11 ApYrue 06beKTb).

B kaxpmom nompaspeneHun 1 Ha kaxnom o6bexTe paboTaeT coBCTBEHHasH Cnyx6a
0XpaHbl TPY[a, NPOMBbILLIFIEHHOR 6e30MaCHOCTY 11 OXpaHbl OKpyXatoLLei cpeabl. ObLuas
YICIEHHOCTb CReuancTos, 3aHuMatoLnxcs Bonpocami OT, M6 1 00C u koHTponem
cobntoneHus TpeGoBaHmi Ge3onacHocTv B komnakun «BP B Asep6aiimxaHe» cocTas-
nqet 240 4enosek, a 310 npumepHo 8% OT OBLLEV YWCNEHHOCTI COTPYOHKOB.
VHbiMK cnosamun, Ha 9 pabouux 3mech MPUXOAUTCS OOMH CheuvanicT B 06nacTi
oxpaHbl Tpyaa. [ns cpaBHeHus, B [pOM3BOACTBEHHOV eAMHUMLE «HsiraHb» aHanorny-
HOe COOTHOLLEHVe cocTaenseT 38:1.

B ueHtpanbHom ocuce KomnaHun «BP B AsepGaimkaHe» cthopMUpOBaHbI
rpynMbl N0 3KOMOMAN 1 YNIPABNEHNIO OTXOAaMI, KOTOPbIE 3aHUMAIOTCS He TOMbKO
MnaH1poBaHueM W onpeaenexnemM CTpaTeriu, Ho N HeNOCPEeACTBEHHO 3akntoya-
0T [I0rOBOPbI HA BbINOSIHEHWE YCAYr, CONYTCTBYHOLMX NPOM3BOACTBEHHOM fEs-
TENLHOCTM, TaKUX KaK 3KONMOTMYECKIA MOHUTOPUHT, YTUNN3aLNs 0TXO[0B, CBA3b
C roCYdapCTBEHHbIMM OpraHW3auMamMmu, 0BYy4eHWe nepcoHana, OBGecneveHne
TPaHCNOPTHON 6e30MacHOCTY.

0T, b n 00C Ha npon3BOACTBEHHbIX 06bLEKTAX
Komnanun «BP B A3epbaiigxane»

B xone noeanku cneuvanuctel THK-BP noceTuni npon3BoacTeeHHbIE 06bEKTHI
Mo YTUNW3aLMi 1 0praHn3aLmy NpoLiecca ynpaBneHns oTxogammu u CaHra4ansCckui

TEPMIHaI N0 NOAroTOBKE HE(TW.

yI'IpEiBﬂEHI/Ie 0TX0amMu 3aHnmaeT

Ba)XHOE MECTO B paboTe crnewuwanu-
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Hogamag @ Mai - Hians Ne22

CTOB LIEHTparbHOro ognca komna-
Hum «BP B AsepGaimxaHe» — ans
PELLEHNs 3Toro Bonpoca chopmi-
pOBaHa crnewnanbHas rpynna.

Kakum xe 06pa3om opraHu3o-
BaH aToT npouecc? [lpomssop-
CTBEHHbIE  OTXOAbl  MOCTYynawT
Ha HaKOMUTENbHbINA NYHKT, TOe npo-
3BOMNTCA WX COPTWPOBKA, Mocne
4ero OHW HanpaBnsioTCs Ha pas-
NIMYHBIE YCTAHOBKM MO nepepasoT-
Ke, KoTopas OCYLIecTBNseTCc
cunamn NoapsOHbIX OpraHM3aLun
(Puc. 1).

< Operations and
waste-forming sites
at BP Azerbaijan.

Omnepanuy 1 y4aCTKHA
06pa3oBaHMs OTXOAOB
B KOMIIaHUH

«BP B AzepbaripkaHe».
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HSE at BP Azerhaijan Production Facilities

During the trip, TNK-BP specialists visited production facilities where
the waste management process is organized and waste is disposed of,
as well as Sangachal Oil Treatment Terminal.

Waste management occupies an important place in the work of
specialists in the BP Azerbaijan central office, and a special group
has been formed for solving this issue.

How is the process organized? Production waste is delivered to
a waste accumulation area where it is sorted and then sent to
various processing units that are provided and operated by contrac-
tor organizations (Fig. 1).

Thus, drill cuttings are cleansed of drilling mud and then delivered to
the Serenja processing point in hermetically sealed containers, where
the drill cuttings are desiccated and synthetic additives are evaporated.
The dry residue is stored in pits located nearby, while the evaporated
additives are returned to the technological process, which comprises
approximately 3 percent to 5 percent of the total volume of synthetic
additives. BP Azerbaijan plans to form a strategy for disposing of
the waste accumulated at the facility before the end of 2008.

Sangachal Oil Treatment Terminal, also visited by TNK-BP employees
during their trip, deserves special attention. It is the only BP Azerbaijan
onshore facility. The rest are offshore. Sangachal Terminal is one of the
largest in the world, with an area of 10,000 ha.

33 HSE specialists work at the terminal. They mostly monitor the safety of
operations. There are no special HSE activities at the facility, since the produc-
tion process was planned and built safely from the very beginning.

The guests from TNK-BP especially liked the organization of work permit
review and agreement operations. A meeting is held each day at a certain
time, attended by the employees who manage the production process and
HSE specialists. The meeting participants review the warks planned to be
performed the next day in detail and assess possible risks. An employee who
receives a work permit with risk assessment will also perform an individual
risk assessment directly at the workplace and fill out a special form where
the major risks and means of eliminating them are indicated.

The visitors from TNK-BP were also deeply impressed by the organi-
zation of work with construction contractor organizations. Among
other things, HSE specialists working per contracts were particularly
hired to monitor contractors’ work performance. Before taking part in
the tender, contractors submit their service proposals, and then
a group of specialists visits them to conduct an audit. Upon conclusion

Tak, oTxombl GypeHus NpOXogsT OTYMCTKY OT 6ypoBOr0 pPacTBopa U 3aTem B rep-
METWYHBIX KOHTEHEpaX MOCTYNatoT Ha MyHKT nepepaGoTku «CepeHmka», rne npo-
113BO[MTCS 06E3BOXMBaHNE GYpOBOrO LUMaMa 11 BbiNapiBaHE CUHTETUHYECKUX Npu-
cafok. Cyxoil ocTaToK CKMaavpyeTcsl B PacronoXeHHbIX Mo GrM30CTi ambapax,
a BbINapeHHbIE NPMCAfKM BO3BPALLAITCS B TEXHONMOMAYECKIA NPOLECC, YTO COCTaB-
nset npumepHo 3-5% oT 06Lero o6bema CUHTETUYECKMX MpUcapok. B nnaHax
komnanun «BP B Asep6arimkaHe» — no koHua 2008 ropa copmnpoBaTth cTpaTe-
TN M0 0BPALLEHIID C HaKOMMEHHbIMM Ha 0GbEKTE OTX0HaMu.

CaHra4anbCKui TepMiHan no nofgroToBke HedhTh, koTopbli coTpyaHuk THK-BP
TaKkXe NOCETUNN B XOAE NMOE3[KM, 3aCNYXMBAET OTAENbHOrO BHUMaHIS. 3T0 efuH-
CTBEHHbI Ha3eMHbI 0GbEKT komnanun «BP B A3ep6aiigkaHe», 0cTanbHble Haxo-
[qTcs B Mopckoi akeatopuu. CaHrayansCkiili TEpMUHAN SBNSETCS OfHAM U3
caMbIX KpynHbIX B Mupe: era nnowagb coctagnget 10 000 ra.

3peck pabotatot 33 cneuvanucta no Bonpocam OT, M6 u O0C. B ocHosHom,
OHW OCYLLECTBNSIOT KOHTPOMb 38 BE30MacHbIM BbiNoNHeHNeM paboT. Kakux-nmeo
0COBbIX MEPONPUSTUA Ha 0GLEKTE HE MPOBOAWUTCS — NPOM3BOACTBEHHBIA NPOLECC
113Ha4asnbHO Bbln CNaHMPOBaH W NOCTPOEH BE30MacHo.

loctsm 13 THK-BP o4eHb noHpaBunack opraHn3aums NpoLecca paccMOTPEHNs
11 COrNacoBaHus paboT no Hapsiaam-gonyckam. ExeHeBHO B onpe/ieNieHHoe Bpemst
MPOBOASATCS COBELLAHMUS C Y4acTEM COTPYAHUKOB, YNPaBRSIOLLIX MPOM3BOACTBEH-
HbiM mpoueccoM, 1 cneuvanucToB B o6nactu OT v Mb. Y4acTHUKM [eTanbHo
paccmaTpyBaloT paboTbl, NPOBEAEHIE KOTOPbIX MAaHAPYETCS Ha CeayoLni feHb,
11 OLEHMBAIOT BO3MOXHbIE puckit. COTpyAHWK, MONYYMB HapsSA-HOMYCK C OLEHKOV
PUCKOB, TaKXe MPOU3BOANT VHANBUMYaNbHYIO OLEHKY PUCKOB HEMOCPEACTBEHHO
Ha paBoyem MecTe C 0DOPMIIEHMEM CrEeUManbHOro 6naHKa, re ykasaHbl 0CHOB-
HbIE PUCKM 11 MEPOMPUSTIS MO UX YCTPAHEHUIO.

bonblioe BneyaTneHne nponssena 1 OpraHU3auus paboT C MoApSAHLIMMA
OpraHM3aunsMi No CTpouTENbCTBY. B YacTHOCTW, ANs KOHTPONS NPOBELEHNS
paGoT npueneveHsl oTaenbHble cneuywanuctel no OT w MB, pa6otatowme
no porosopy. Eule ao y4acTig B TeHOepe Noapsoyuvki HanpaBnsioT cBOW npep-
NIOXEHUs M0 0Ka3biBaeMbIM YCRyram, MOCAEe Yero K HUM BbIe3XaeT rpynna
CNeunancToB Ans NpoBeeHNs ayauTa, No pesynsraTam KoToporo COoCTaBns-
eTCcq nporpavmva, no3Bonsitollas noapsAYNKy [OBECTW CBOW MOKA3aTenn fes-
TENbLHOCTW A0 HEOBX0AMMOr0 YPOBHS.

Oco6o cTouT 0TMETUTb paBoTy a3epbanmkaHckux KOnner B 061acTu TpaHe-
MopTHOVM 6e30MacHOCTL, B TOM YiACIIE ICTIONb30BAHUE CYNEpPCOBPEMEHHON CUCTE-
Mbl MoHuTOpuHra asTomobunen Drive Right. OHa no3BonseT ocylecTBnsTh
NPaKTUYECKM TOTaNbHbIA KOHTPOMb TPAHCMOPTHOMO CPEACTBA W [ECTBIA BOANUTE-
na. Tak, Hanpumep, Drive Right dukcupyeT ckopocTb, C KOTOpOW [BUXETCSA
aBTOMOBWNb, BIMOMHEHWE TEX WK UHBIX MAHEBPOB, @ TakXe NO3BONAET UCKH-
YUTb NCMOMb30BAHIE TPAHCMOPTA B MNYHbIX LIENsX.

up to the required level.

BP Azerbaijan’s work in the area of
transportation safety deserves par-
ticular mention, including their use of
the ultramodern Drive Right monitor-
ing system for automobiles. It practi-
cally makes it possible to control
a vehicle and its driver’s actions
totally. For example, Drive Right reg-

of the audit a program
Drilling AR
Rig

is composed that will allow the

contractor to bring its indicators
BypoBas
YCTaHOBKa

Fig. 1 Transportation of
Waste Collected
at Offshore and
Onshore Sites
TpancnopTmpoBka
OTHOROB,
o6pasyowuica
Ha MOPCKHMK
o6beKrTax

M Ha cywe

UTILIZATION

Puc. 1 YTUIMSALUNA

Waste-Forming
Onshore Sites
O6bekTbl 06pasoBaHns
OTX0A0B Ha cywe

WTN REPEATED USE /

RECYCLING
NMOBTOPHOE
NCMOJIb3OBAHUE /
PELIMPKYNALNSA

WTN — Waste Transfer Notes / ConpoBogntensHoe nMcbMo K NepeBo3nMbIM 0TX04aMm
MSDS — Material Safety Data Sheet / BegomocTn 6esonacHoctv matepuarnos
CWAA — Central Waste Accumulation Area / LleHTpanbHbIi NonuroH no cbopy oTxon0B

SOURCE: BP AZERBAIJAN / ICTOHHIAK: BP B ASEPBAVKAHE
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isters the speed at which the car is moving and performance of particular
maneuvers, and helps prevent use of vehicles for personal purposes.

"And finally, we all were able to appreciate the work of occupational
safety specialists who keep track each day of the quality of food products
used and food prepared in each cafeteria," relate the trip participants.

Assimilating Experience

Upon completion of the trip, TNK-Nyagan and Kamennoye specialists
prepared a list of proposals planned for introduction at Nyagan PU in
the near future. In particular, they intend to purchase Drive Right
monitors. "It’s a very convenient technology which removes a number
of problems associated with controlling production vehicles," notes one
of the trip participants, Vitaly Stroyenko, Deputy Director, Capital
Construction Dept., Nyagan PU.

There are plans for the introduction of so-called driver control cards
as well. At the beginning of each work day, the driver of each automobile
must enter detailed information on the technical condition of the vehicle
into the control card.

"The abundance of all possible kinds of safety signs made an impression
on us," relate the trip participants. "It would be great if this direction of
HSE work would develop at our enterprise successfully as well."

The nearest possible innovations include the creation of a special work
group for risk assessment and distributing work permits for hazardous
works and the creation of a duty section for immediate emergency
response in situations related to HSE issues. It is also planned to develop
additional educational programs for the contractor employees.

"0f course, we don't have the possibility of copying the entire work sys-
tem of our colleagues in BP Azerbaijan. Our main task at present is to find
elements in the functioning of the BP Azerbaijan HSE service that we can
apply in our own operations. Some of them can be implemented immedi-
ately, others can be introduced gradually over time," summarizes Kamennoye
Director Marat Atnachev. "Many of our colleagues’ actions are very similar
to what we are trying to implement. The system consists of the same
principal components. The main difference is that the Azerbaijani company
had more time for successful development — they’ve been in operation for
10 years now — and more resources. However, | repeat that our basic HSE
principles are identical to theirs." I

Hogamag @ Mai - Hian Ne22

«Hy 1 Hanocneaok, Mbl BCE CMOMMM OLEHUTL paBaTy CneuvaniucToB Mo oxpaHe
Tpy[a, KOTOpble eXEeHEBHO B KAX0/ CTONOBOA CNeAsT 3a KAYECTBOM WCMONb3ye-
MbIX MPOLYKTOB W MPUrOTOBMEHHON MIALL», — [ENSTCS BeYaTNeHNIMIA Y4acTHIKA
noe3aKy.

Mlepenartb onbit

Mo wroram komaHavposky creumanictsl OAQ «THK-Hsranb» 1 HIOM «KamenHoe»
MOroTOBUNV CNIMCOK MPELTIOKEHNIA, KOTOPbIE NNaHUpyeTCs BHeapTh Bl pO3BOACTBEHHOM
envHuLe «HsraHb» B 6rvkaiiiuee Bpems. B yacTHocTw, peyb 1ieT o npuoGpeteHn Drive
Right-MoHuTOpoB. «3T0 04eHb YHOGHas TEXHOMOrS, KOTOPas «CHUMAET» MHOXECTBO
MpoGrem, CBI3aHHbIX C KOHTPONIEM MPOW3BOMCTBEHHOMO TPAHCNOPTa», — OTMEYaeT ofvH
113 Y4aCTHIKOB NOE3AKY, 3aMECTUTENb AvpexTopa [lenapTaveHTa KanuTanbHoro CTpou-
Tenbctea ME «Haranb» Buraman CrpoeHko.

Ha npou3BoacTee HaMe4eHo 1 BBEAEHWE Tak Ha3blBAEMbIX KOHTPOMbHbIX KapT
BoauTens. B Havane kaxmoro paGovero AHS BOAWTEMb KaX[aoro aBTOMOGMIS
[I0MIKEH BHECTI B TaKyt0 KOHTPOSbHYIO KapTy AETarnbHYI0 HAOPMAaLMIo 0 TeXHNYe-
CKOM COCTOSHWM TPHCNOPTHOTO CPEeAcTBa.

«bonblUoe BregyaTrieHe Ha Hac NPOM3BENO 06MNME BCEBO3MOXHbIX CPEACTB
HarnsgHoM aruTaLmn, — PacckasblBaioT YHacTHUKW KOMaHZMpoBKM. — XOTenach 6bl,
4TOBbI Ha HaLLeM MPEANpUSTU aHHOE HanpaBneHye paoTsl B o6macty OT, 116 1 00C
TakXKe YCMeLLHo PasBrBanoch».

Cpemv 6rdkailumx NoTeHUMarnbHbIX HOBOBBEEHA CMEAyeT OTMETUTb CO3MaHue
CreuvanbHon paGoyeid rpynnbl MO OLUEHKE PUCKOB 11 BbINUCKE HapsiioB-A0MYCKOB
Ha NPON3BOACTBO ONACHbIX PaBoT, a TakxKe AEXYPHOro OTLENEHUs Mo OnepaTvBHOMY
PearvipoBaHuio Ha Ype3ssbiyaitHble cuTyauun B o6nacti OT, MB n 00C. MnaHupyetcs
pa3paboTaTb [0NOMHUTENbHBIE MPOrpaMMbl 0GYYeHIs AN COTPYOHIKOB MOAPSOHbIX
opraHu3aLun.

«KoHeYHo, cKOMMpoBaTL BCIO CUCTEMY PaBoTbl HaLLWX KOMNer B MofHOM 06beme
Mbl HE IMEEM BO3MOXHOCT. [MaBHasi Halwa 3afada Ccefvac — HaiTi SNeMEHTbI B
thyHkupoHpoBaHim cnyxebl OT, MB 1 00C komnaHum «BP B A3epGaiimkaHe», KoTo-
pble Mbl MOXEM MPUMEHUTL Ha COBCTBEHHON MpakKTWKe: OfHW — Cpasy, Apyrie —
nocTenexHo, — peaiomupyeT anpektop HIOM «KamerHoe» Mapat AtHalwes. — MHorve
[EACTBYS HALLMX KOMNEr 04eHb MOXOXM Ha TO, YTO MbITaeMCS BHEAPSTb U Mbl. CucTema
COCTOWT U3 TEX KE MPUHLMNMaNbHBIX CocTaBnsiowmx. OCHOBHOE OTNMYME 3aKN04aET-
€1 B TOM, 4TO Y a3epBaikaHCKon KOMMaHW ANs YCNELWHOro pasBITAS 66110 GonbLue
BpeMeH — oHu patGoTatoT y>ke 10 net — 1 pecypcos. OpHako, NOBTOPIOCH, rMo6arbHbie
npuHuMnel B o6nactu AT, M6 1 00C y Hac UaEHTUYHbI».

a
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MopepHu3auuns thakenbHbIX YCTAHOBOK —
3KONOrMYHOEe peweHne ANA aBapuiiHbIX cOpocoB rasa
Upgrading Flare Units as Environmental Solution

for Emergency Gas Discharge

Ha mecmopoxgenusx 3AO «Pocnan MHmepHewHA» OCHOBHASL MACCA BlIOPOCOB, BKAKOUAOWASL NPOGYKMbL
CrOpAHUSA NPUPOGHOTO Id3a, OCYW,eCMBASIeMCs ra30(pakeAbHbIMU ycmaHoBkamu. Cxxuranue ra3oBot
cMecu Ha (haxkeAax npuBogum K 3arpsi3HeHUul0 He MOABKO amMOCc@epHOro Bo3gyxa, HO U npuAeratoujeti

K (hakeAy meppumopuu, MenAo0BOMY 3arpsi3HeHul0, gerpagayuu pacmumeAbHOro NOKPOBA, WYMOBOMY
Bo3gelicmBulO U ompuyameAbHOMY BAUSIHUIO HA 3OPOBbe YeAOBEKA.

Most of the emissions at fields belonging to Rospan International, including the products of natural gas
combustion, are produced by gas flare units. Burning the gas mixture on flares leads to pollution not only
of the atmosphere, but of the land adjacent to the flare, as well as thermal pollution, vegetation cover
degradation, noise impact, and negative effect on human health.

of the most topical issues in processing hydrocarbons. At the same

time, practice shows that for the time being discharges of gas during
units’ startup, in emergency situations, and in case of operating practices
failures are inevitable. Upgrading the facility by introducing newer units will
also inevitably lead to changes in combustion parameters and operations.
A flare unit must always be prepared to accept and neutralize emergency
and periodical gas discharges.

R educing the volume of flared gas and returning it to production is one

Flare Systems Modernization

At Rospan International it is planned to modernize flare systems
to increase the volume of flaring to 99 percent by implementing high-
performance flare burners, which should result in a reduced quantity of
hazardous substances produced. By raising the height of the flare stack
and diminishing production of soot, the thermal impact on the Earth's
surface will be reduced. Halting the constant supply of fuel gas for
purging and converting the flare unit to standby mode will help reduce
production of hazardous substances by over 100 times and reduce light
emission by the flames substantially. Furthermore, regulating the ratio
of fuel gas to steam using a computer will ensure that heavy hydro-
carbons are flared without producing smoke when periodic and emer-
gency gas discharges occur.

After the composite gas treatment units are upgraded, combined
and horizontal flare units should appear at Rospan International license
areas.

Combined flare units are vertical constructions 43 m high, with
high-pressure and low-pressure standpipes. Special flare tips will be
installed on flare systems, and it is planned to equip each of them with
three pilot burners and a kinetic gas seal to prevent burning within the
pipe. The horizontal flare units have been designed so that in normal
operating conditions pollutants will be emitted with sootless burning of
the gas burner.

Nevertheless, these solutions cannot fully guarantee that the volume
of hazardous emissions will reduce.

Utilizing the adhesive property of gas known as the Coanda effect
significantly expands the flaring capacity (Fig. 1). It makes it possible
to use the self-energy of the gases being burned, thereby obviating
the need for an external auxiliary medium. A flare tip that uses the
Coanda effect draws away air and preliminarily mixes it with the flow of
hydrocarbon gases, and emits high-pressure gas in a radial pattern
from a ring-shaped slot at the basis of the patented flare tip, which is
shaped like a tulip. At the same time, the gas flows along the Coanda
profile and deviats by 90°. Flames ignite immediately above the point of

/4

3apecnasa Munnep (ZAMiller@tnk-bp.com),
BeayLUM MHXEHED OTAesNa 0XPaHbl OKDYXaloLLevi cpefbl,
3A0 «PacnaH VIHTepHeluHm»

Zareslava Miller (ZAMiller@tnk-bp.com),

Senior Engineer, Environmental Protection Section,
Rospan International

3BOACTBO — OfHA M3 aKTyamnbHbiX 3afay nepepaboTku YrieBOAOPOAHOO

Chipbsi. BMECTE ¢ TEM, OMbIT NOKa3bIBAET, 4TO COPOC ra3oB Mpi Mycke ycTa-
HOBOK, aBapI/II7IHbIX CUTyaUMax W HapyLUEHUAX TEXHONOrn4ecknx pexumos rMoKa
HensbexeH. MopepHn3aums NpeanpusTAS C BBOAOM HOBbIX YCTAHOBOK TaKKE Hen3-
6EXHO NPUBOAMT K M3MEHEHWIO NMApaMETPOB M PEXMMOB CxuraHns. MakensHas
YCTaHOBKA BCErfa [0MMKHA BbITb rOTOBA K MPUEMY U 06€3BPEXVBAHNIO 8BAPUIHBIX
11 Nepuoan4ecknx copocos.

COKpaLLleHI/IE 06bEMOB ra3oB, copachiBaeMbIX Ha haken, 11 BO3BPaT WX B Mpo-

PEKDHCTPUK“H’I (IlaKeanbl)( cucrem

B 3A0 «PocnaH WHTepHeWwHn» nnaHWpyeTcs NPOBECTM PEKOHCTPYKLI
(hakenbHbIX CIUCTEM, KOTOpas MO3BOMMT AOBECTV MOMHOTY CxuraHns o 99%
6narofaps NPUMEHEHNI0 3DEKTUBHLIX (DAKENbHBIX FOPENOK, B PE3yNLTaTe Yero
COKPAaTMTCS KOMMYECTBO 06Pa3yoLMXCs BPEOHbIX BELIECTB. 3@ CHET YBEMNYEHNS
BbICOTbI (DAKENbHOr0 CTBONA M YMEHBLUEHIS CaXeoBpa3oBaHus CHU3UTCS Tenso-
Bas Harpyska Ha NoBEpPXHOCTb 3emni. [MpeKpaLLeHIe NOCTOSHHOV NOAay4X ToNNB-
HOrO rasa Ha NpopyBKy 11 NepeBod (DaKenbHOWA YCTAHOBKM B EXYPHbIA PEXUM
MO3BOAUT CHU3UTL 06Pa3oBaHue BpeaHbIx ellects Gonee yem B 100 pa3 v cyuie-
CTBEHHO YMEHBLUMTL CBETOBOE M3My4eHiie niamenn. Kpome Toro, Npu KomnbloTep-
HOM DEryN1POBaHNI COOTHOLLEHWS «rOpIoYMiA ras — nap» 6ydert obecreyeHo 6es-
ObIMHOE CXWraHue TSKEMbIX YrNeBOAOPOAoB B Cy4ae Nepyoanyeckux 1 aBapuii-
HbIX COPOCOB.

lMocne MoaepHM3aLun ycTaHOBOK KomnnekcHoi nogrotoski rasa (VKT
Ha nuUeH3MoHHbIX y4acTkax 3A0 «PocnaH VIHTEpHEWHN» JOMKHbI NOSBUTHCS
KOMBWHUPOBAHHBIE 11 FOPU3OHTaSbHBIE (DKENbHbIE YCTAHOBKU.

Kom61H1poBaHHbIe (hakenbHble YCTAHOBKM NPECTaBnaioT co6oi BepTUKars-
Hble annapaTbl BbICOTOM 43 M CO CTOSIKAMI BbICOKOr0 11 HI3KOrO AABMEHNS.
Ha dhakenbHbix cucTemax 6GyoyT yCTaHOBNEHbI COOTBETCTBYIOLIME OrOMOBKM,
Kax[blil M3 KOTOPbIX NnaHupyeTcst 060pynoBaTh TPEMS 3ananbHbIMI FOpenkamu
11 KNWHETMYECKM ra30BbIM 3aTBOPOM [19 UCKITKOYEHNS FOPEHUS BHYTPW TPy6bl.
[opr3oHTanbHbIE (hakemnbHbIe YCTAHOBKM CMPOEKTMPOBaHLI TakuM 06pasom, YTo
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COANDA PROFILE
MPO®UIb KOAHIA ———0jy \

Slot

Gas / Air Mixture
Cwmech rasa v Bosgyxa

Mpopesab

High-Pressure Gas
a3 BbICOKOro gaBneHus

Fig. 1

Low-Pressure
Zone

30Ha HU3KOro
[aBneHus

Gas Layer
Cnovi rasa

Air Carried Away by Gas Layer
Bo3sayx, yBne4veHHbIn

crioemM rasa

Mpununn peiicrenna athhexra Koanpa

Puc. 1 Operating Mechanism of the Coanda Effect

maximum diameter of the ‘tulip’ with the help of the external pilot burners.
A protective layer of hydrocarbon gas insulates the Coanda profile,
preventing overheating of the flare tip.

That is the reason why the Coanda effect is more and more fre-
quently utilized in the design of flare units.

Market Supply for Flare Systems

At present there is an abundance of companies that develop and
supply flare equipment.
Flare systems with steam supply comply with the strictest environ-
mental requirements. They have a long mean time between failures, and
their operation is economically advantageous. State-of-the-art steam

MoTok rasa

/Gas FIow\
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supply  devices
are used in many
flare  systems,
which  provides
for smoke-free
operation  and
efficient combus-
tion. Their unique
design makes it
possible to supply
significant  vol-
umes of air to
the flame center
on large flares
even in the most
complicated tech-
nological  pro-
cesses. A multi-
port ultrasound
nozzle increases

Puc. 2 Konbuesasi KOHCTPYKUUS
thaxena LHLB
Fig. 2 Ring-Shaped LHLB Flare

B YCMOBSIX HOPMarbHOM 3KCMNyaTaLmu BbIBPOCH! 3arps3HSOLLNX BELECTB NPoNC-
XOAST Npy 683CaXEBOM TOPEHUI Fa30B0N FOPESTKA.

Tem He MeHee, 3Tu PELLEHIs HE MOryT B MOMHOV MEpe 0GECNEBYNTb CHUKEHME
06bEMOB Bpe[HbIX BbIGPOCOB.

licnonb3oBaHue npuHUMNA apreav rasa, W3BeCTHOro kak addext KoaHma,
3HAUMTENBHO PacLUMPSET BO3MOXHOCTY CxmraHns (Puc. 1). OH no3BonsieT ucnosb-
30BaTb COGCTBEHHYIO SHEPIUIO CXUraeMblX ra30B, TEM CaMbIM YCTPaHss Heobxoau-
MOCTb BO BHELUHEN BCrioMoraTenbHoi cpefe. MakenbHblii 0ronoBok ¢ ath(ekTom
KoaHpa yBnekaeT v NpeaBapuTenbHO CMELLIMBAET BO3AyX C NOTOKOM YITeBofopod-
HbIX ra30B, BbINYCKAET ra3 BbICOKOMO [aBNEHUS PaOuanbHo HapyXy U3 KONbLEBOV
Mpopesu y 0CHOBaHIIS 3aNaTeHTOBAHHOMO (hakerbHOro 0rosoBKa, UMeloLLEero opmy
TionbnaHa. Mpy 3ToM NOTOK ra3a ABWXKETCS, NOBTOPSS 04epTaHus npotinns Koaxaa
11 0TKNoHssCcb Ha 90°. Po3xur nnameHy NponucxoauT HENoCPeACTBEHHO BbILLE TOUKM
MaKCMMarbHOro iMaMeTpa «TioMbnaHa» Npy NOMOLLM BHELUHIX 3anarbHbIX ropenok.
3alLMTHBIA CNOi YrMeBOAoPOIHOro ra3a naonupyeT npodunb KoaHpa, npenoTepa-
LL{@st NeperpeB (hakernbHOro OronoBKa.

imeHHo noaTomy athchexT KoaHaa Bee Yallle YHUTbIBABTCS NPY NMPOEKTAPOBaHNN
(haKerbHbIX YCTaHOBOK.

(DaKenbHble CHCTEMDbI: NnpepnoXXeHna Ha pbiHKe

CeroaHs CyLIeCTBYET MHOXECTBO KOMMaHuiA, pa3pabaTbiBalolux 11 NocTaBnsio-
LMX hakensbHoe 06opynoBaHye.

(akenbHble CUCTEMbI C MOfa4eit napa COOTBETCTBYIOT CaMbIM XECTKIM npu-
popooxpaHHbiM TpebosaHnaM. OHM UMEOT BOMbLIOA MEXPEMOHTHbIA npober,
1 MX aKCnnyaTauus BbIrogHa akoHomuyeckn. Bo MHorvx hakenbHbIX crcTemax
CNONb3YI0TC COBPEMEHHbIE YCTPOCTBA Nofayn napa, obecnedusarolume 6es-
AbIMHOCTb 11 BbICOKYH 3(h(EKTUBHOCTb CxuraHns. VX yHukanbHas KOHCTpyKUMS
N03BOJIFET NOLABATL 3HA4NTENbHbIE 06bEMbI BO3AYXa B SAPO0 NaMEHN 60MbLUNX
(hakenoB B CaMblX CMOXHbIX TexHomornyeckux npoueccax. MHoronopTosas
CBEPX3BYKOBAA (POPCYHKA YBENWYMBAET 3(MMEKTUBHOCTL NOAA4YN BO3MyXa
11 NO3BONSET CHW3WTb YPOBEHb LyMa. CreunanbHbIi LWyMOrnyWITeNb [LONONHN-
TEMbHO YMEHBLLAET LUYM NPK MHXEKLMN Napa.

Ha ynaneHHbIx nepepabaTbiBalolx 06beKTax, rae nogada rasa 3aTpyaHeHa,
HO TaKkxe TpebyeTcsd 6e30bIMHOE CXWraHue, WCMOMb3YITCH COBPEMEHHbLIE
(hakenbHble CUCTEMbI C MOAa4en Bo3ayxa. Takme qakenbl UMEKT AnUTembHbIA
CPoK CAyX6bl. B HUX MPUMEHADTCS pasnuyHble KOHCTPYKUMA CMECUTEMbHOV
roroBKw, NO3BONSIOLLME OMTUMU3NPOBATL CMELLNBAHWE BO3MyXa W ra3a v n3be-
XaTb 3aTpaT, CBA3aHHbIX C noTpebneHvem napa. [lpu aTom Kcnomnb3yertcs
3anaTeHTOBaHHas MEeToauMKa nofobus nnamedu, no3Bonsiollas TOYHO paccym-
TaTb nogady Bo3gyxa. J1o6oA w3 Takux (DAKenoB ABASETCH MPEBOCXOAHbIM
(hakenom nepsoy CTYMeHW Ong MCMonb30BaHNA B MHOrO(MaKenbHbIX CXemax,
pacc4nTaHHbIX Ha paboTy C BbICOKOW MPOU3BOANTENLHOCTLIO.

besabiMHas (hakenbHas cricTeMa C nofader Bo3ayxa No3BONseT NPOAUTL CPoK
Ccnyx6bl (haKENbHOro OroNoBKa 1 OAHOBPEMEHHO CHI3WUTL 3aTPaThbl Ha YTUAU3ALIO
TPYOHOCXKMraembIx ra3oB. KOHCTpyKUmMS thakena C KonbLEBOI BOPOHKON YMEHbLUAET
BHYTPEHHEE rOPEHVE, XapakTepHoe 4 paboTbl BonbLUMX (DAKenos C nogadei Bo3-
AyXa MU NOHVWKEHHON MPOVN3BOANTENLHOCTY, B TO XE BPemMs 06ecrney1sas nosiHoe
CropaHue ra3oobpasHblx OTXOHOB MpW BbICOKOW ckopacT Ha Beixome (Puc. 2.
MakenbHbI OronoBoK He MMEET [JBWXKYLUMXCS [EeTaneil, 4To TakkKe YCTpaHser
NoTeHUMarbHbIe NPo6IeMbl, CBS3aHHbIE C 3aMep3aHUEM MY 3KCNyaTaLuy B X0op-
HOE BPEMA rofa, XapakTepHble [/19 Or0fI0BKOB C MOAa4eit BOOAHOrO napa W ycT-
POVCTB peryn1poBaHns ero pacxoda. Bce 310 N03BOMSET CyLLECTBEHHO COKPaTUTL
06beM paboT Mo TEXHUYECKOMY 06CYXUBAHIO.

Pa3paborkn B 06nacTu daKkenbHbIX OroNoBKoB

B nocnenHee Bpems yCreLHo NPOEKTUPYIOTCS W N3roTaBNMBAIOTCS (aKembHbIe
YCTaHOBKM B KOMNAEKTE C COBCTBEHHbIMY (haKembHbIMIA OrofoBKamu.

Hanpumep, pa3pa6oTaHo [Ba BiAA aBTOMATU3MPOBAHHbIX (DaKembHbIX yCTaHo-
Bok Tuna Y®A. KoHCTpyKumMs ycTaHOBKM Mepeora Tvna
BKIIOYAET (DaKerbHbIA CTBOM, OCHALUEHHbIA OrOoBKOM
HEo6XoMMOoil NPOM3BOANTENLHOCTI MO pacxofy cBpachl-
BAEMOr0 rasa v ra3oBblM 3aTBOPOM, @ TakKE CUCTEMON
CPEeACTB ynpaBneHns poaxura hakena 1 KOHTpons nna-
meHn (CYP® wn KIM), koTopas no3BonseT MpoBOANTb
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FOI Injection Flare Tips FOK Combined Flare Tips
WHXKeKInOoHHbIE (haKeAbHbIE OrOAOBKY Tuna ®OU KomOuHupoBaHHbIe (haKeAbHbIE 0rOAOBKH THa ®POK
Gas Combustion Capacity (‘000 cu. m/day), including: 350
TTpOoU3BOAUTEABHOCTD IO Ta3y (TBIC. M3/CyTKH), B TOM YHUCAE:
« for High-Pressure Gas ('000 cu. m/day) Gas Combustion Capacity (000 cu. m(day) 8 600
5 245 TTpon3BOAUTEABLHOCTH IO Ta3y (TBIC. M3/ CYTKH)

II0 Ta3y BBICOKOT'O AQBACHHS (TBIC. M3/CYyTKH)
« for Low-Pressure Gas ('000 cu. m/day) 105

10 ra3y HU3KOTO AQBAEHUS (THIC. M3/CyTKH)
Overpressure at Entry to Gas Gathering Line
M36bITOYHOE AQBACHUE Ha BXOAE B ra30COOPHLIN KOAAEKTOD
Mg Presse (W) Minimal Gas Pressure for Combustion (MPa) 0,004

01 —1 MuHIMaABHOE AABA€HUE ra3a Ha ckuraHue (MIla)

BBICOKOT'O AaBAeHUst (MITa)
« Low Pressure (MPa) 0,005

HU3KOro pAaBaeHust (MIla)

The number of operational burners can be regulated depending on
the output.

The nozzle design helps regulate the speed of output gas, which leads
to complete combustion of gas of varying composition and volume.
The flame center carries beyond the borders of the tip, which prevents
combustion of the metal framework.

‘When condensate is discharged, it is sprayed at the nozzle, and burns
outside the burner, without getting onto the burner body. A discharge
may be up to 60 percent condensate by mass, which makes it possible
to avoid using gas dryers.

The telescopic slot design of the external contour shell keeps it from
combusting and becoming deformed by cooling by the ejected air.

Yncao paGoTaloMUX FOPEAOK MOJKHO PETYAUPOBATEH B 3aBUCUMOCTH
OT IPOU3BOAUTEABHOCTH.

KoHcTpyKIus hopCyHKH IO3BOASIET PETYANPOBATh CKOPOCTH rada
Ha BBIXOAE, YTO IPUBOAMT K IIOAHOMY CKUT@HUIO Ta3a Pa3sAUYHOTO
cocTaBa 1 o6beMa.

SIApO IAaMeHH BHIHECEHO 3a IIPeASABI KOHCTPYKITUU OTOAOBKA,

YTO UCKAIOYAeT CrOpaHue METaAAOKOHCTPYKIIHH.

ITpu BEIGpOCE KOHAEHCATA, OH PACIBIASIETCS Ha (DOPCYHKE U CTOpaeT
3a MpeAeAaMU TOPeAKH, He IoNapas Ha Kopiryc. AOIycKaeTcs
KPaTKOBPEMeHHBIN BEIOPOC KOHAeHcaTa A0 60% 110 Macce,

YTO ITO3BOASIET U36GEeKaTh IPUMEHEHUS ra300CYIIUTEACH.
TeaeckonmuecKas IeAeBast KOHCTPYKIUS 06e4aliKi HapyKHOTO
KOHTYpa MCKAIOYAeT ero Cropanue u AechopMalnio 3a c4eT
OXA@KACHHS 3’KEKTUPYEMBEIM BO3AYXOM.

The tip's design creates a three-tiered flame.

Distributing gas for combustion across the burning tiers facilitates maximum
coverage of air volume to ensure complete combustion of the mixture, as well as
reducing the temperature and dimensions of the flame center, which makes

the combustion process more environmentally safe. With such a flame structure,
the lower tiers consume and reflect acoustic and thermal radiation from

the upper tiers, warming their air mixtures to ignition and enhancing combustion
performance.

Dissection of the peripheral near-wall annular gas stream into separate jets
reduces noise during combustion, improves mixtures of individual gas jets with
the outside air, and enhances combustion performance.

The diffuser at the flare tip outlet causes the flow to expand and guarantees that
the gas flow jets will flow out without separating at the flare tip outlet. The flame
and its shape on the flare are formed above the tip edge, which improves

its durability, reduces operating noise, reduces heating of the burner body,

and improves the tip's reliability.

KoHCTpyKIUS OroAOBKa obecriedynBaeT GOPMUPOBAHNE TPEXBSIPYCHOTO TAAMEHU
dakena.

PacnpepeaeHue raza A COKUTQHUS II0 IpycaM FOPEeHUs CIIOCOOCTBYeT OXBaTy
MaKCHMAaABHOTO 00beMa BO3AyXa AASI IOAHOTEL CTOPAHUS CMECH, a TaKKe
CHIJKEHHUIO TeMIIePATyPHL IAPa TAAMEeHU U eT0 Pa3MepOB, UTO 0GeCIIeunBaeT
9KOAOTHUYHOCTB ITpoliecca cRuranus. [1py TaKoi opraHu3anuy IAaMeHn
HIJKHUE SIPYCHI IIOTAOIIAIOT ¥ OTPAsKalOT aKyCTHYECKHe U TEIIAOBbIE U3AYICHUST
BEPXHHX SIPYCOB, IOAOTPEBAst UX BO3AYIIHbBIE CMECHU AO BO3TOPAHUS U yAyYIIIas
3((PEeKTUBHOCTD CKUTAHUSI.

Pacceuenne nepudepruifHOTO IPUCTEHOYHOTO KOABIIEBOTO IIOTOKA ra3a

Ha OTAEABHBIE CTPYH CHUJKAET IITyM IIPU FTOPEHHH, YAYYIIaeT CMeIlBaHue
OTAEABHBIX CTPY¥ ra3a ¢ aTMOC(EPHBIM BO3AYXOM, HOBHIIAs 3(P(HEKTHBHOCTD
CKUTAHUS.

Auddysop Ha BEIXOAE OrOAOBKa 0OecreyrBaeT pacuIMpeHre IoToKa

1 6e30TPHIBHOE HCTEYEHHEe CTPYH ra30BOTr0O MOTOKA Ha BEIXOAE U3 OIOAOBKaA.
Ipu sToM AaMs 1 ero hopMa Ha dakere OPMUPYIOTCS BBIIIe KPOMKU
OTOAOBKAQ, YTO MOBHIIIAET €r0 YCTOUYMBOCTE, CHIDKAET IIyM PabOoThI,
yMeHbIIIaeT HarpeB KOPITyca U YBeAUYUBaeT HaAe€KHOCTb OTOAOBKaA.

the efficiency of air supply and helps reduce the noise level. A special
muffler additionally reduces noise during steam injection.

At remote processing facilities, where gas supply is complicated but
smokeless combustion is also mandatory, state-of-the-art flare systems
with air supply are used. Such flares have a long service life. They contain
various mixer unit designs that make it possible to optimize the mixing of
air and gas, and avoid expenses associated with steam consumption.
Moreover, a patented flame simulation method is utilized to calculate air
supply exactly. Any such flare is a superior, first-class flare for use in
multi-flare designs intended for high-output operations.

A smokeless flare system with air supply helps enhance the service life
of the flare tip and, at the same time, reduce expenses for the disposal
of poorly combustible gases. The flare design with a ring-shaped funnel
reduces the internal combustion characteristic of the operation of large
flares with air supply in low-output conditions, while simultaneously guar-
anteeing complete combustion of gaseous waste with high output speed
(Fig. 2). The flare tip does not have moving parts, which also eliminates
potential problems associated with freezing during winter operations,
which frequently afflict flare tips with steam supply and the mechanisms
that regulate its consumption. This helps reduce the volume of opera-
tional maintenance substantially.

M

PO3XWr (hakena B aBTOMATMYECKOM WM AMCTAHUMOHHOM PY4YHOM PEXUME.
KoHCTpykUmMs yCTaHOBKM BTOPOro Tuna npedycMaTpUBaeT Hanuuue MABYX
(hakemnbHbIX CTBOMIOB ANS CXMUraHis ra3a BbICOKOTO W HM3KOTO AaBNEHWI
B HOM 0ronoBke. [1pn 3ToM ra3 BbICOKOr0 A@BNEHNS 3XEKTUPYET ra3 Hu3-
KOro aBneHus.

WHxekumoHHble thakenbHble oronosku Tuna MO ¢ aBToMaTUYECKOV cuCTe-
MOV PO3XWra W KOHTPONS NMnaMeHu NpedHasHayeHbl ONS CKUraHus roproymx
ra3oB 11 NapoB B WMPOKOM A1ana3oHe pacxopos v gasneHnin. OHu obecneymsa-
0T Ge3fbiMHOE U 6e30MacHOe CXMUraHWe ra3oB C BbICOKAM COAEPXKaHWEeM
KanenbHoM XUOKOCTM 6e3 MPUMEHEeHUs [OMONHUTENbHbIX YCTPOWCTB ANS ee
ot6opa. Pa3paboTaHbl OronioBKi ABYX TUMOB: B 06bIYHOM MCMOMHEHAW U C MOf-
CachiBaHMeM ra3a HWU3KOT0 [aBfeHMs, NpPeaHasHaueHHble [O19 COBMECTHOO
CXUraHsi ra3oB 1 NapoB BbICOKOTO W HA3KOTO JaBneHuii. B npouecce ropetus
(hakera BCe HapyXHble 11 BHYTPEHHIE YCTPOVCTBA OXMaXMaloTcsl NoAcackiBae-
MbIM BO3YXOM, YTO 0BECMEYMBAET CPaBHUTENBHO HI3KYKD TEMMEPATypy Oro-
1I0BKa W, CrIea0BaTeNlbHO, Bro NoBbILEHHbIA Pecypc.

Kom6uH1poBaHHble thakenbHble oronoski Tina MOK npeaHasHadeHbl Ans cxm-
raHus YrIeBoopofHbIX ra3oB C HW3KIAM copepxaHinem ceposogopona (He Gonee
8%). VIX po3xur ocylecTBNSETCH CUCTEMON NnameHn nepeépoca («Beryuiin
OrOHb»), KOTOPasi MOXET KOHTPOMMPOBATLCS aKyCTUYECKNM Wi TEPMO3NEKTPUYe-
CKMM Croco6om.
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Developments in Flare Tips

Recently, flare units with special, dedicated flare tips are being
designed and manufactured.

For example, two types of UFA automated flare units have been
developed. The design of the first type includes the flare stack,
equipped with a tip capable of processing the required discharged
gas flow rate, a gas seal, and a control system for the flare ignition
and flare intensity regulation, which makes it possible to ignite the
flare automatically or manually by remote command. The design of
the second type of the unit includes two flare stacks for burning
high-pressure and low-pressure gas on a single tip. Here the high-
pressure gas ejects the low-pressure gas.

FOI injection flare tips with an automatic flame ignition and control sys-
tem are intended for flaring combustible gases and vapors of various flow
rates and pressures. They provide smokeless and safe combustion of gases
with a high drip liquid content without using additional devices to withdraw
it. Two types of tips have been developed: the standard version, and one
with low-pressure gas inflow intended to burn high-pressure and low-
pressure gases and vapors jointly. While the flare burns, all external and
internal devices are cooled by air drawn in, which ensures a relatively low
tip temperature, and thus its service life is longer.

FOK combined flare tips are intended for flaring hydrocarbon gases with
low hydrogen sulfide content (no more than 8 percent). They are ignited
by means of a flame carryover system (‘running fire'), which can by con-
trolled by acoustic or thermoelectric means.

The electronic block of flame ignition and control systems for FOI
and FOK flare tips was created based on microprocessor technology,
and is an industrial microcontroller that helps regulate the parameters
of the flame ignition and control systems within a very broad range.

New Solutions Comply with Legal Requirements

One of the requirements of Gosgortekhnadzor of the Russian Federation
resolution #83, dated June 10, 2003, "On Approving the Safe Operation
Rules for Flare Systems", reads as follows: "The following conditions must
be guaranteed in flare unit operation: stable combustion in a broad range
of gas and vapor flow rates, smokeless combustion of constant and peri-
odic gas discharges, safe heat flux density, and prevention of air penetrat-
ing the upper section of the flare stack."

Many smokeless flare units currently being developed fully satisfy
this requirement and other Gosgortekhnadzor requirements: they
guarantee 100 percent combustion of the constant blow-down gases
and vapors indicated in process regulations, periodic gas discharges
during site startup, adjustment, and shutoff, and emergency gas dis-
charges.

However, the environmental protec-
tion measures implemented are as yet
insufficient. It is indubitable that new
fields in recent years are being devel-
oped with less damage to the arctic
environment. Nevertheless, the prob-
lem remains. Unlike the modern climate
zones, air pollution in the Far North
impacts the natural enviranment more
intensely because it is less capable of
regenerating.

In order to resolve environmental
issues and ensure public health, sys-
tematic work needs to be performed
by federal and local government,
enterprises, the general public, and
science, aimed at maintaining a sus-
tainable balance in the human / nature
system and at stabhilizing the state of
the environment.

PHOTO: NIKOLAY CHEBANOV / ®0TO: HUKOITA/ YEBAHOB
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The principal international legal documents regulating air pollu-
tion issues are the United Nations Framework Convention on
Climate Change, the Kyoto Protocol, and the Convention on Long-
Range Transboundary Air Pollution.

These documents include the main directions for reducing emis-
sions of hazardous substances into the atmosphere:

Conversion to other combustion technologies: recirculating
fluidized bed combustion, integrated gasification combined
cycle, combined cycle gas turbines

Modification of combustion processes: combustion with low air
excess ratio, low-temperature air heating, turning off some of

the burners, using tiltable burners and burners providing low nitro-
gen oxide output, recirculation or processing of flue gases, etc.

OCHOBHBIMU ME’KAYHaPOAHO-IIPABOBLIMU aKTaMU, PEryAUpYIO-
IIUMHU BOIPOCHI 3arpsi3HEHUsI aTMOC(HEPHOTO BO3AYXQ, SIBASIIOTCS
Pamounas xkoupenius OOH 06 m3MeHeHUN KAMMAaTa U KHUOTCKUM
IPOTOKOA, & TakKKe KOHBEHIMS O TPaHCIPAHWYHOM 3arps3HeHUn
BO3AyXa Ha OOABIINE PACCTOSHUS.

B aTHX AOKyMeHTax OTpa’keHbl OCHOBHLIE HallPaBACHUSI CHHUIKe-
HUSI BBLIOPOCOB BPEAHBIX BEIIEeCTB B aTMOCKHEPHBIN BO3AYX:

TIepexoA Ha APYTHe TEXHOAOTUU CXRKUTAHUS: COKUTaHUE
B KUTIAIIEM CAO€ PEIUPKYAIIIMOHHOTO THIIA, BHYTPHITUKAOBAS
ra3uuKaus, ra3oBble TypOUHBI KOMOUMHIPOBAHHOTO ITUKA];
MOAM(HKAIIYS IPOIECCOB CKUTAHUS: CKUTAHNE C HU3KUM
KO3((pUIeHTOM U30BbITKA BO3AYXa, HU3KOTEMIIEPATyPHBIN
TIOAOTPEB BO3AYXa, OTKAIOUEHHE YaCTU TOPEAOK, MCIIOAb30BaHUe
TIOBOPOTHBIX TOPEAOK U TOPEAOK, 00eCIIeYNBAIOIIINX HU3KUN
BBIXOA OKMCAOB a30Ta, PEIUPKYAIIASI UAX 00PabOTKA ABIMOBBIX
Ta3oB U APyTHeE.

INeKTPOHHbIV 610K YNpaBneHist CUCTEMON PO3Xura 11 KOHTpons nnamexn MO
1 ®OK co3paH Ha OCHOBE MUKPOMPOLIECCOPHOA TEXHWKM 1 MPeAcTaBnseT coboi
MPOMBILLNEHHBIA  MUKPOKOHTPONMEP, MO3BONAIOWNA PErynnpoBaTh NapameTpbl
CICTEMbI PO3XMra U KOHTPOMS NNIaMEHM B 04EHb LUIMPOKOM [Mana3oHe.

Hoebie jpeweHus COOTBETCTBYIOT 3aKOHOAATENbHbIM TPEeOOBAHHAM

OpHum 13 TpeboBaHui nocTaHoBneHns focropTexHansopa PD N2 83 ot 10 nions
2003 ropa «06 yTBepxpmeHun [MpaBun GesonacHoid akcniyaTauum akemnbHbIX
cucTem» sBnsieTca cnepytowee: «[pu paboTe hakenbHoM YCTaHOBKW HEOBXOAMMO
obecneynBatb CTaBUNbHOE TOPEHVE B LUMPOKOM WHTEPBane PacxogoB ras3oB
11 NapoB, 6E3AbIMHOE CXWUraHUe MOCTOSHHBIX 11 NEPUOANYECKIX CBPOCOB, a Takxe
6e30MacHyto0 NNOTHOCTb TEMNOBOr0 NOTOKA M NPeAOTBPALLEHNE NonafaHus Bo3ayxa
Yepe3 BEepXHUA cpe3 (akenbHoro CTBoMaY.

Cenyac MHorve pa3paGaTbiBaeMble 6e3abIMHblE (DaKEemb-
Hble YCTAHOBKY MOSHOCTLI0 COOTBETCTBYIOT 3TOMY U APYrUM
TpeGosaHuam [ocropTexHansopa Poccum: oHn Ha 100%
06ecneyrBatoT CropaHue ra3os ¥ NapoB NOCTOSHHbIX COYBOK,
NpeayCMOTPEHHbIX TEXHONOMAYECKMM PEerfiaMeHToM, nepuo-
LU4ecKnX cOpoCoB Npu NyCKe, HanagKke 1 OCTAHOBKE 06be-
TOB, @ TaKXXe aBapuiHbIX cBPOCOB.

OpHako NpUHAMaeMbIX Mep Mo 0XpaHe OKPYXXaloLer cpefs
rnoka elle HegocTaTouHo. beaycnosHo, B mocrnegHue rogbl
06YCTPOMCTBO HOBLIX MECTOPOXAEHWIA 0BXOONTCA C MEHbLUN-
MW MOTEPSIMU [N apKTUYECKOW Mpupodbl. Tem He MeHee,
npobnema octaeTcs. B oTnu4mie oT cpeaHeit nonockl, 3arpss-
HeHve Bo3ayxa B paiioHax KpaiiHero CeBepa oka3biBaeT 6onee
CUIbHOE BO3MENCTBYE HA NPUPOMY BCMELCTBME BE MOHUKEH-
HbIX PereHepaLoHHbIX CNOCOBHOCTE.

[N peLueHns akonoryeckux npo6nem 1 oGecneyeHns 3mno-
POBbS HAcerneHms Heobxoouma cucTemaTiyeckas pabota opra-
HOB TrOCYOAPCTBEHHON BMacTW, MECTHOr0 CamoynpaBreHus,
NPeanpUATIA, 06LLECTBEHHOCTU 1 HAYKW, HanpaBneHHas Ha nog-
JepXaHve yCTOA4MBOrO PaBHOBECWS B CICTEME «TpUpPOda —
YeroBeK» 1 Ha CTabUMM3aLM0 3KOMOrMYECKON 06CTaHOBKY.
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Events Calendar / Kanengapb co6biTuii

July 2-3, London
www.cS-online.com

July 6-10, Vienna
www.energex2008.com

July 8-9, London
www.oilandgasiq.com

July 8-10, Barcelona
www.oilandgasiq.com

July 15-16, Tokyo
www.marcusevans.com

July 15-17, Moscow
WWW.I0S-COn.ru

July 15-17, Calgary
www.oilsandstechnologies.com

July 30, London
www.chathamhouse.org.uk

August 21-23, Lima
www.thaiscorp.com

August 24-29,
Kananaskis, Canada
WWW.Spe.org

August 24-29,
Kananaskis, Canada
WWW.Spe.org

August 25-26,
Kuala Lumpur
WWWw.marcusevans.com

August 25-27, Jakarta
WWW.Spe.org

August 26-29, Stavanger
WWW.0Ns.no

August 27 — September 7,
Moscow
WWW.mas-expo.ru

August 31 — September 5,
Cascais, Portugal
WWW.Spe.org

2nd International Conference
Insuring Environmental Risks

13th International
Energy Congress and Exhibition
ENERGEX 2008

Dispute Prevention and Settlement
in International Oil and Gas

Commercial Strategies
for Downstream LNG

3rd Annual LNG World Conference

Caspian Energy Forum 2008

2nd International
0Oil Sands and Heavy Oil Technology
Conference and Exhibition

Russia's Energy and Financial
Future Under Medvedev

3rd International Gas Fair
FiGAS 2008

SPE Forum
R&D Meets Reality:
E&P Project, Facilities,
and Construction Technologies
That will Make a Difference

SPE Forum
Steam Generation

Oil and Gas
Legal Contract Excellence 2008

7th International
IADC/SPE Asia Pacific
Drilling Conference and Exhibition

International Oil and Gas Offshore
North Sea Conference and
Exhibition
ONS 2008

Moscow International
Automobile Salon
MosIAS 2008

SPE Forum
Revisiting Water Injection
for the 21st Century

2-3 uioAs, AOHAOH
www.cS-online.com

6-10 mioas1, Bena
www.energex2008.com

8-9 uroas, AOHAOH
www.oilandgasiq.com

8-10 uroas, bapceaoHa
www.oilandgasiq.com

15-16 uroas, Tokuo
WWW.marcusevans.com

15-16 mroass, MocKkBa
WWW.TOS-CON.Tu

15-17 uioaq, Kaarrapu

www.oilsandstechnologies.com

30 urons, AOHAOH
www.chathamhouse.org.uk

21-23 aBrycra, Auma
www.thaiscorp.com

24-29 aprycra, Kananackuc,
Kanapa
WWW.Spe.org

24-29 aBrycra, Kananackuc,
Kanapa
WWww.spe.org

25-26 aBrycra,
Kyaaa-Aymnyp
Www.marcusevans.com

25-27 aBrycra, AJkakapra
WWWw.spe.org

26-29 aBrycrta, CraBaHrep
WWW.0Ns.no

27 aBrycra — 7 ceHTSIOpSI,
Mocksa
WWW.mas-expo.ru

31 aBrycra — 5 ceHTI0pS,
Kamkarm. ITopryraans
WWW.Spe.org

2-s1 MesKAyHapoAHasi KoH(GepeHIus
«CTpaxoBaHHE PUCKOB 3arpsi3HEHUS.
OKpY’Kalouen CpeAbI»

13-t Me>XAyHapOAHBI
JHEPreTU4YeCKuil KOHIPeCcc U BhICTaBKa
ENERGEX 2008

IIpeAynpesKAeHNe U yperyAupoBaHue pa3HOTAacum
B MUPOBOM He()TerazoBoi IPOMBIIIA€HHOCTH

KoMmMepuecKue cTpaTeruu B 00AacTu nepepadoTKu
¥ COBbITa CKMKEHHOTO IIPHPOAHOrO rasa

3-s1 ExxeropHasi KoH(epeHusa
«COKMIKEHHBIN IPUPOAHBIN ra3 B MUPe»

Kacnuiickuil sHepreTndyeckui popym 2008

2-s1 MeskAyHapoAHasi BBICTaBKa ¥ KOH(MepeHIust
10 He(pTeHOCHBIM ITECKaM M TEXHOAOTHSIM AOOBIYM
TSOKeAOH HehTu

Byayuiee Poccun mpyu npaBUTEAbCTBE
AMmutpus MeageaeBa:
3HEepreTuka U (puHaHCHI

3-1 Me>KAyHapoAHasl BRICTaBKa ra3oBO¥ OTPAacAH
FiGAS 2008

®opym SPE
«Hay4HO-MCCA€AOBaTEeAbCKIE PAGOTHI 1 PEaABHOCTD:
MHHOBAIIOHHbIE TEXHOAOTUH IIPOEKTUPOBAHUS,
00yCTpPO¥ICTBA ¥ CTPOUTEABCTBA
00'bEKTOB Pa3BEAKHU U AOOBIYM»

®opym SPE
«I'eHepanus mapa»

VAyulieHue KOHTPaKTOBaHUS
B He(pTerazosoi orpacau 2008

7-1 Me>xAyHapoAHas KOH(epeHIus U BbICTaBKa
10 OYPOBBIM TEXHOAOTHSIM
B A3MaTCKO-THX00KEaHCKOM peruoHe
IADC/SPE APDT 2008

MesxayHapoAHas HeprerazoBasi BbICTaBKa
¥ KoH(pepeHnus meab¢oBoi 30H61 CeBepHOT0 MOPS
ONS 2008

MocKOBCKHI MeKAyHapOAHBINH
AsToMoOuABbHBIN Canron 2008

®opym SPE
«HoBbIe BONIPOCHI HCIIOAB30BaHUS TEXHOAOTHI
3aKa4K¥ BOABI B IIAACT B YCAOBHSX 21 BeKa»
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Revolux — HoBas cepusa MOTOpPHbIX Macen
ANA KOMMEpPYECKOU TEXHUKHU




