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News brief
Hogocmy

LINIK Starts Producing LINIK
Low-Sulfur Diesel Fuel

On Dec. 27, 2006, LINIK received certificates of conformity
substantiating that its new products — diesel fuel whose sulfur
content has been reduced to 50 ppm or less — meet all require-
ments.

Diesel fuel with sulfur content reduced to 50 ppm is
European-quality fuel. It will be marketed within Ukraine and
exported beyond its boundaries; therefore, it must meet rigid
standards. Oksana Babushkina, deputy head of LINIK's central
laboratory, noted that all new products that are subject to
mandatory certification must undergo tests and be certified via
the UkrSEPRO system. LINIK's new diesel products,
Babushkina reported, successfully passed examination. On
Dec. 27 LINIK received certificates substantiating that three
reduced-sulfur diesel brands (C, E and F) conform to require-
ments.

To control the quality of diesel fuel in compliance with inter-
national standards, LINIK purchased automatic analytic
instruments: a sulfur content analyzer to ppm level (Euroglas
TS-3000 UV-F), instruments to measure the cocking behavior
of the fuel and its oxidation stability, a lubricating properties
analyzer (equipment from Herzog), a conductivity meter and a
liquid chromatograph to analyze polynuclear aromatic hydro-
carbon content.

All engineering
and technical per-
sonnel were trained
to use the equip-
ment. The new lab
instruments will
facilitate full control
over the quality of
commercial diesel
products produced
at the Lisichansk
Refinery.

PHOTO: LINIK / @0TO: NINHUK

Product lab engineer Viktoria Dryzhak
checks the level of sulfur in diesel.

TNK-Nyagan Equips Fields with a New TNK-NYAGAN
Type of Meters

In 2006 the group metering stations at TNK-Nyagan fields were replaced with
new-generation Mera automated metering stations manufactured by Neftemash, a
plant based in Tyumen.

Taras Zinchuk, deputy head of the CGDN-1, commented that the new hydrostat-
ic measuring unit, Mera 40-N-400/600, makes it possible to track well processes
more accurately and more expeditiously. The unit measures the bulk flow rate of lig-
uids, water and oil, and the volume flow rate of associated gas. Results of measure-
ments are sent to the oilfield control station.

The unit has a built-in separator that segregates associated gas from liquids (oil-
and-water mix). It also measures bulk flow rates of liquids and volume flow rates of
gas during alternate infusion of gas and oil-and-water mixes; infusion is effected by
an electrical changeover switch. The technology block is equipped with switchgear
to control metering of individual wells and commingled flows.

Alexei Sidorov, senior specialist at the CDNG-1 Instrumentation and Control
Unit, commented on several engineering advantages of the Mera 40-N-400/600:
"When handling large flow rates with low water-cut and foamy oil, the unit automat-
ically switches to metering hydrostatic head pressure after a pause; that pause
allows gas bubbles to seep out completely. The same mode is enabled after a cali-
brated tank level is measured or after a preset filling period. Axel vortex in the gas

separator improves gas and liquid segregation.”
p p g q g g SOURCE: TNK-NYAGAN / UCTOYHUK: THK-HAMAHD
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Metering range for| Metering range for Number of| Operating

wells con- pressure

connected wells, |connected wells, gas,

liquids, cu. m per day, nected range, MPa
cu. m per day maximum
AGZU Mera
40-N-400/600 4—400 1,200 — 240,000 1—-20 1.0—4.0
TNK-Uvat Posts New TNK-BP
Accomplishments
During a meeting in late November 2006, the Western

Saratov Refinery Plans Modernization in 2007

TNK-BP will spend about 1.5 bln rub. during 2007 to modernize the
Saratov Refinery and to bring its processes into conformity with
stricter environmental and industrial safety standards.

The largest project will be the construction of a new furnace at unit
L-35-11/300, where high-octane gasoline component are produced.

The unit consists of reforming and hydrotreating blocks for which
one furnace heats gas feedstock blends. One block cannot be shut
down while the other is operating. Instead, the entire unit must be
stopped, and that increases hazardous emissions. In addition, the
unit's activity is below the nominal rate because of insufficient fur-
nace capacity and unbalanced feedstock flow.

All this led to a decision to build a new, up-to-date furnace for the
hydrotreating block, leaving the current one to heat gas feedstock at
the reforming block. The old furnace will be upgraded to meet cur-
rent industrial safety requirements. The project's realization will
enable the hydrotreating and reforming blocks to operate independ-
ently and help the unit achieve nominal productivity and improve
efficiency.

The new furnace will be equipped with the latest instruments, gas
analyzers, automatic incineration controls and blocking devices.
Composition of flue gas will be controlled automatically. All these
measures will improve the environmental circumstances and opera-

tional safety at the facility considerably. TNK-BP POVOLZEYE

Siberian office of the State Reserves Commission accepted
66.7 mln t of in-place oil reserves at the Kosukhinskoye field
onto the national books of balance. TNK-Uvat discovered the
Kosukhinskoye field in 2006.

The commission reviewed other material presented by sub-
soil users operating in the southern part of Tyumen Region.
Five of the six fields approved by the State Reserves
Commission were discovered at TNK-BP license blocks:
Kosukhinskoye and  Protozanovskoye (TNK-Uvat),
Srednekeumskoye and Nemchinovskoye (Radonezh
Petroleum), Severo-Kachkarskoye (Tyumenneftegaz). The
commission also approved reserves for the Urnenskoye and
the Ust-Tegusskoye fields. This gives TNK-BP a green light to
begin full-scale development of these projects.

Uvat Exploration Project Director Sergei Khafizov noted
that the Company had discovered seven new oil fields in 2006;
five of these have already been included in the national books
of balance. The Tamarginskoye and the Imeni Malyka fields
will be presented to the commission's Western Siberian office
in 2007. Since its beginning in the summer of 2004, the Uvat
Exploration Project has discovered 10 fields, nine of which are
oil fields and one gas-condensate field.

In 2007 geologists will put considerable emphasis on explo-
ration. "We don't expect the kind of fireworks of openings like
we had in 2006, but we do look forward to two or three new dis-
coveries. We are pinning our hopes on TNK-Uvat's Yuzhno-
Pikhtovy and the Tamarginsko-Severo-Bolotny blocks and the
Keumsky block, whose licenses are held by Radonezh
Petroleum," Khafizov said.




«JINHUK» BuinycTMA AHHHK

Au3eibHoe TOMJIMBO C NOHWKEHHbIM
cofepxaHnem cepbl

27 pekabpsi 3AO «AMHUK» noAy4ymua cepTu-
(bUKaThl COOTBETCTBUSI, MOATBEPIKAQIOIINE, YTO
HOBBIY BHA IPOAYKIIMM — AM3TOIAWBO C IIOHU-
SKEHHBIM COAepKaHueM cepbl A0 50 ppm — cooT-
BETCTBYET IIPEABSIBASIEMBIM K HEMY TPEOOBAHUSIM.

AV3eAbHOe TONIAMBO C COAEPIKaHUEeM CepPhI A0
50 ppm — 3TO TONAMBO €BPOIIEHCKOTO KauecT-
Ba, KOTOpoe OYAeT IOCTyNaTh Ha BHYTPEHHUM
PBIHOK YKPAWHbI ¥ 9KCIIOPTUPOBATHLCS 3a IIpe-
AEABI CTPAHBI, ¥ IIO9TOMY K €T0 KaUeCTBY IPEAD-
SIBASIIFOTCS JKeCTKUe TpeOoBaHus. Kak oTMevaer
Oxcana BaOyIIkiHa, 3aMeCTUTeAb HauaAbHUKA
IIeHTPAABHOM 3aBOACKOM Aaboparopuu (LI3A),
KasKABIM BUA HOBOM IIPOAYKIIAY, BBIITyCKaeMbIi
NPEATIPUSATHEM U TIOAAEKAIIUKN 0053aTeAbHOMU
cepTUMUKAIIUN, AOAKEH ObITH TIOABEPIKEH Cep-
TU(UKAITMOHHBIM WCIBITAHUSM U CEePTUUIIN-
poBau B cucteme YKpCEITPO. TTo ee caoBawm,
WCIBITAHUS IPOIIAM YCIEIIHO, U 27 AeKabps
«AVMHWK» moAyuna cepTudHUKATHEI COOTBET-
CTBUS, TIOATBEPIKAQIOIINE, UTO TPU MapKU AWU3-
TOIIAMBA C IOHUJKEHHBIM COAEP’KaHHEM Cepbl
(C, E u F) COOTBETCTBYIOT IPEABSIBASIEMBIM K
HUM TPeOOBaHUSIM.

AAs obecreyeHUsT KOHTPOAS KayecTBa AU-
3€eABHOT'O TOIIAMBA B COOTBETCTBUM C MEKAYHA-
POAHBIMM CTAHAAPTaMU OBIAO 3aKYIAEHO HeoO0-
XOAMMOE aBTOMaTHUeCcKoe 000pyAOBaHUE: IIPU-
OOPBI AAST OIIPEAEACHMSI COAEPIKaHUs Cepbl Ha
yposHe ppm (Euroglas TS-3000 UV-F), kokcye-
MOCTH TOIIAMBA, OKUCAUTEABHOU CTaOUABHOCTH,
cMa3bIBalole CrIocoOHOCTH (000pyAOBaHUE
dupmel Herzog), KOHAYKTOMETDP AASL OIIpEAEAe-

HHsA SACKTPOIIPOBOAHOCTH, SKUAKOCTHBIN XpoMaTo-
rpa(b AN OIIPEACACHUS IIOAUITUKANYECKUX apoOMaTH-

YECKUX YTA€BOAOPOAOB.

AAST TOTO YTOOBI OCBOUTE 3TU IIPUOOPHKI, BCE HUHIKE-
HEPHO-TeXHUYECKHUe PAOOTHUKYU ITPOIIAY COOTBETCTBY-
1o1mee obydenue. Vcrnoab3oBaHue HOBOTO 000PyAOBa-
HUS TIO3BOAUT OCYIIECTBASITH IIOAHBIN KOHTPOABL Kayec-
TBa TOBAPHOTO AM3EABHOI'O TOIAMBA, IIPOU3BOAUMOIO

Ha Aucuyanckom HIT3.

Mecropoxpaenus OAQ «THK-Haranb» o6opyposanu TR AT

H3mMepuTesibHbIMH YyCTaHOBKaMK HOBOro TUna

B 2006 ropy Ha Mectopoxpenusx OAO «THK-Hsranb» IpuBBIYHBIE IPYIIIIOBBIE 3aMepHbIe
ycraHoBkH (['3Y) ObIAM 3aMeHEHBI aBTOMATU3UPOBAHHBIMU W3MEPUTEABHBIMHM YCTaHOBKAMMU
HOBOTrO THNa «Mepay, BEIIYIIEeHHBIMU TIOMEHCKUM 3aBoAOM «Hedremartr».

Kak ormeuaet 3amecTuTeAb HauaabHUKA LIJAHT -1 Tapac 3uHYyK, ©3MepUTEAbHAas YCTaHOBKA
ruApocTaTudeckoro tuma «Mepa 40-N-400/600» mo3BoAsTeT GoAee TOUHO U OITePAaTUBHO OTCAE-
SKUBATh PEJKUM PaOOThI CKBayKUH. AI'3Y nmpeapHasHaueHa AN U3MEePEeHUs MaCCOBBIX PACXOAOB
SKUAKOCTH, BOABI M HE(PTH U 00BEMHOI'O PacXoAa raza HeTSIHBIX CKBa)KUH U TepepAaur AQHHBIX
0 pe3yAbTaTax U3MEePEeHUH Ha AUCIIETYEPCKUM IYHKT HE(PTSIHOTO IIPOMBICAA.

B TexHOAOTHMUECKOM OAOKEe arperata HaXOAUTCSI CEIlapaTop, CAYJKAIUN AAST OTAEAEHUS I10-
IyTHOTO r'a3a OT JKUAKOCTHU (BOAOHE(TSIHOM CMeCH) U U3MePEeHUsI MaCCOBOT'O PACX0AA JKUAKOC-
TH ¥ 0O'bEMHOr0 PacXoAad rasa IPH ero IolepeMeHHOM 3allOAHEHHUH ra30M M BOAOHeMTSIHOMN
CMeCHIO C IOMOIIBIO TIEPEKAIOYATEAS] IIOTOKA C SAEKTPOIIPUBOAOM. 3AECh €CTh PACIIPEACAUTEAD-
HOEe YCTPOMUCTBO, CAy’Kalllee AT 00eCIIeYeHNsT OUePEAHOCTH U3MepeHUs AeOuTa MOAKAIOYae-
MBIX K YCTAaHOBKe HE(TSIHBIX CKBa)KUH U TIOCAEAYIOIIEro OObeANHEHNS UX B OAWH.

Beaymuit cienmaauct KUTTuA LIAHT-1 Axekcert CHAODPOB OTMeuaeT PsIA TEXHUYECKUX IIpe-
UMyIIeCTB ycTaHOBKYU «Mepa 40-N-400/600»: «ITpu paboTe Ha OOABIINX AeOUTAX C MAAOOOBOA-
HEHHOU U IIeHsIIeNcs He(ThIO IPeAyCMOTPEH aBTOMAaTUYEeCKHUH ITePeX0A Ha IPOBEACHUE 3aMe-
pa TMAPOCTATUYECKOTO AABAEHUS CTOAOA JKMAKOCTH IIOCAE HEKOTOPOW Iay3bl, 00ecIednBao-
1€ TOAHBIN BBIXOA ITY3bIPEKOBOTO I'a3a, @ TaKKe IIOCAE OIIPEAEAEHNS YPOBHS HAalTOAHEHUS Ka-
AnOPOBAHHOTO 0OBFEMa U3MEPUTEALHOM eMKOCTH IIPH 3apaHee OlpeAeAeHHOM BpeMeH! HaTlOA-
HeHUs. Haanure oceBOro 3aBUXpUTEAS B Ta30BOM CellapaTope I03BOASIET IIPOBOAUTE GoAee ah-

(beKTI/IBHoe OTAEACHMe ra3a OT JKUAKOCTH.
SOURCE: TNK-NYAGAN / UCTOUHIAK: THK-HATAHb

TexHNYeCKUe XapaKTepUCTUKH

Anamna3soH nNpoun3Bo-

Auana3oH NPON3BOAUTEAD- KoaunuecTBo ITpepeast
AUTEABHOCTH IIOA-
HOCTH IIOAKAIOYEHHBIX CKBa- MOAKAIOYae- paGouero
HaumeHoBaHMe KAIOYEHHBIX CKBa-
JKHH I10 JKHAKOCTH; i MBIX CKBa- HM36BITOYHOTO
M3/CyTKH, B Ipepenax LD KUH AaBaeHus, MITa
¢ M3/cyTKH, He Goree !
AT'3Y «Mepa
40-N-400/600» 4—400 1200 —240 000 1-20 1,0—4,0
Hoeble ycnexu «THK-YBar» THK-BP

B kon1e Hos6pst 2006 ToAQ COCTOSIAOCE 3acepanue 3anapAHo-Cubupckoro gpranana I'o-
CyAapCTBeHHOM Komuccuu 11o 3anacaM (3CO I'K3), Ha KOTOpOM PacCMOTPEHO U IIPUHS-
TO K IIOCTAHOBKE Ha I'OCyAA@PCTBEHHBIN OaraHC 66,7 MAH T TeOAOTMYECKUX 3allacoB Hed-
T KOCYXMHCKOTO MECTOPOKAEHUS, OTKPBITOro B 2006 ropy KoMmnanuen « THK-YBaT».

'K3 paccMoTpeaa Tak>Ke APYrHe MaTepPHaAbl, IPEACTaBACHHEIE HEAPOIIOAB30BaTe-
ASIMUY, paboTarOMMMK Ha fore TIOMEHCKON 00AacTH. [19Th M3 IIeCTH MeCTOPOKASHUH,
yTBepXAeHHBIX ['K3, OTKPBITHI Ha AULleH3UOHHBIX ydyacTkax THK-BP: KocyxuHckoe u

TIpoTo3anoBckoe (OOO «THK-YBar»),

Mnanbi no mogepun3auun Caparosckoro HI3 va 2007 rog

B 2007 ropy THK-BP BeIpeasieT 0KOAO 1,5 MApA py©O. Ha MopepHu3anuto Caparosckoro HIT3 u Ha
TIpUBEACHHE eTO MOIIHOCTEN B COOTBETCTBHE C COBPEMEHHBIMY, O0Aee JKeCTKUMHU TPeOOBAHUSIMU
9KOAOTUYECKOM 1 IPOMBIIIAEHHON 6€301aCHOCTH.

Hamboaee MacmTabHBIM IPOEKTOM OyAeT CTPOUTEABCTBO HOBOM IeuH Ha ycTaHoBKe A-35-11/300,
KOTOPast BEIpabaThIBaeT KOMIIOHEHT BEICOKOOKTAHOBEIX OCH3UHOB.

YcTaHOBKa COCTOUT U3 OAOKOB PU(POPMHUHTA U THAPOOUNCTKH, AAST KOTOPBIX IPeAHA3HaUYeHA OA-
Ha IeYb AAST TIOAOTPEBa ra3oChIpbeBoi cMmecu. OCTaHOBUTL OAMH OAOK IIPU pabOTaIoIeM BTOPOM
HEeBO3MOJKHO. [IPHXOAUTCST OCTaHABAUBATD BCIO YCTAHOBKY, @ 9TO IIPUBOAUT K YBEANIEHUIO BEIOPO-
COB BPEAHBIX BelecTB B aTMocdepy. Kpome Toro, Ipon3BOAUTEABHOCTE YCTAHOBKU HE COOTBET-
CTByeT HOMHHAABHBLIM IIOKa3aTeASIM U3-3a HEAOCTAaTOUHOM TEIIAOBOM MOIIHOCTH M€Yl U HecOaraH-

CHUPOBAHHOCTHU CBIPHEBBIX IIOTOKOB.

B cBsI31 ¢ 9THM OBIAO IPHHSTO pelIeHue IIOCTPOUTH Ha 3aBOAE HOBYIO COBPEMEHHYIO IIeUb AAST
OAOKa TMAPOOYMCTKY O€H3UHOB, a CYIIECTBYIOIIYIO IIeUb 3aA€HCTBOBATH AAS IIOAOTPEBA Ta30ChIPhe-
BOM cMecH OAOKA PU(POPMHUHTA C IPUBEACHHUEM ITeUel B COOTBETCTBHE TPeOOBAHUAM ACUCTBYIOIIINX
TIPaBUA IPOMBIIIACHHON 6€30IIacHOCTH. Peaan3aliyis 9Toro mpoeKTa HO3BOAUT, BO-IIEPBEIX, ObecIe-

CpepHnekeyMckoe u Hemunnosckoe (3AO
«Paponex Ilerporeym»), CeBepo-Kaukap-
ckoe (OAO «Tromenuedreras»). Kommc-
CHsI TaK)Ke OAOOPHAA OTYETEI IO 3aracaM
YpHEHCKOro u YcTh-Terycckoro MecTo-
poskaeHu#, uro no3poruT THK-BP nHauaTh
X IIOAHOMACIITaOHYIO Pa3paboTKy.
AHPEKRTOp YBATCKOIO T€0AOrOPa3BeAOY-
Horo npoekTa Cepreit Xahu30B OTMEYaeT,
uTo B 2006 ropy GBIAO OTKPBHITO CEMb HO-
BBIX HE(MTSHBEIX MECTOPOKACHUH, IATh U3
KOTOPBIX y’Ke OMUIIMAABHO IIOCTaBAECHBI
Ha OanraHc. TaMapruHCKOE MECTOPOIKAEe-
HHEe U MEeCTODPOJKAeHHEe HMMeHU Manbika
MAQHUDPYETCS IPEACTaBUTEL Ha PacCMOTpe-
aue 3CO I'K3 B 2007 roay. Beero ke ¢ Mo-
MeHTa peaAM3aluy YBAaTCKOTO TE€OAOTO-
pasBepouyHOro mpoekra (reto 2004 ropa)
OTKPBHITO 10 MECTOPO’KAEHUM, AEBATH U3

THK-BP ITOBOAJKDBE

YUTH @BTOHOMHYIO 3KCIIAyaTaI[lio 6A0-

Crapas TEXHOSIOrM4ECcKas NeYb YCTaHOBKM
J1-35-11300 Capatosckoro HMA3

PHOTO: TNK-BP / ®0TO: THK-BP

KOTOPHIX He(TSIHBIE U OAHO HedTerasa-
KOHAEHCATHOe.

B 2007 ropy reoAOrr IAQHUPYIOT CAEAQTh
3HAYUTEABHBIN YIIOP Ha pa3BeAKy. « Takoro
(eriepBepKa OTKPBITUM, KOTOPBIM OBIA B
2006 ropy, yxe He Oyaer. Ho ABa-Tpu HO-
BBEIX MECTODPOJKACHUSI BCE-TaKUd OTKPOEM.
BoAbmne HapeXABI cedyac BO3AaraeM Ha
IOxxno-TTuxToBBII 1 TamapruHcko-Cese-
po-Boaoraset 6A0ku OOO «THK-YBaT» 1
Keymckuii 660K (BAO «Paponexx ITerpoae-
yM»)», — oTMedaeT Xaduszos.

KOB TMAPOOYHCTKY U PU(OPMHUHTA, BO-
BTOPBIX, AOCTHYb HOMUHAABHOU IIPOM3-
BOAUTEABHOCTH YCTAHOBKY, YBEAHUUTH
3 PEKTUBHOCTE e PabOTHI.

ITeur 6ypeT 060pyAOBaHA BCEMU CO-
BPEMEHHLIMH IIPHOOpaMU, ra30aHaAn-
3aTOpPaMM, CPEACTBAMH aBTOMAaTHIeC-
KOTO PEryAUPOBAHUS IIPOIlecca CKUTa-
HHUs TOIIAWUBA, OAOKMPOBKAaMH, OypeT
HaAa@)KeH aBTOMATUYECKUNW KOHTPOABL
cocTaBa ABIMOBBIX ra3oB. Bce aTo mo-
3BOAUT CYIIECTBEHHO YAYUIIATEH 9KOAO-
TUYECKYIO0 OOCTaHOBKY M IIOBBICUT 6e3-

OIIACHOCTH OKCIAYyATAlIUX YCTAHOBKH.




Texnoaozuy golisrsw ® Production Technology

Ynpasnenue npon3B0oACTBEHHBIMM NOTEPAMM

KaK cnocod nosbiweHus 3P(heKTHBHOCTH NPOU3BOACTBA
Managing Production Loss

to Improve Production Efficiency

Bce Begywjue negpmsanble KOMNQHUU CMPEMAMCS K CHUXKEeHUIO NPOU3BOgCMBEHHbIX NOMepPb, a 3HA1uUm,
K NOBbIWEHUIO 3(hheKmuBHOCIMU NPOU3BOgCMBA, U y KAXKGOU U3 HUX eCmb CBOU Memoghl U CpegcmBaa
yAydWeHuA 3mux nokazameaeu.

Every major oil company aspires to reduce its production losses and thereby improve its production
efficiency. Each company employs different methods and techniques to enhance production perform-
ance in its business.

Konnu MaxKadhghpn THK-BP npougecc ynpaBneHnsi npon3soacteeHHbIM notepsamn (YIM) 6bin
(HCMcCaffery@tnk-bp.com), Bnepable npeacTasneH B 2004 roay. OH 6bin BHEAPEH B KAYECTBE NMUNOTHbIX
DYKOBOAWTESTb TPYNbI 110 YrPABIIEHNI0 NpoekToB B Tpex [pon3BOACTBEHHbIX eauHULax 3anapHoi Cubupw, a Takxe
MPOM3BOLCTBEHHBIMU MOTEPSMU, 8 BE YomypTvs (B HacTosiwee Bpemst He Bxogut B THK-BP). OpHoBpemeHHo ¢
BH «TexHonorvu», HuxHesapTosck apanTaumeit npuHumunos LLTyuepHoit Mogeny, 3auMcTeoBaHHoi 13 BP, komnaHus
Colin McCaffery THK-BP pa3pa6aTbiBaeT 3T0T NPOLIECC C Y4ETOM COBCTBEHHBIX NOTpedHocTen. Ha
(HCMcCaffery@tnk-bp.com), Ha4anbHOM CTafun BHEApPEHWS npouecca 6bi pa3paboTaH KOpnopaTVBHLIA CTaH-
Production Loss Management Team Leader, [apT 1 PYKOBOACTBO MO BHELPEHMIO NPOLECca 19 06eCneYeHns equHoro 1 nocne-
Technology, Nizhnevartovsk [0BaTeNLHOro NnoaxoAa K ynpasneHnio noTepsmMn BCEMMW CreunaniucTamm, 3anei-

CTBOB@HHbLIMW B NTOTHOM MPOEKTE.

NK-BP's Production Loss Management (PLM) process was first Ilnpeneneuue MOLLHOCTEH W NPOM3BOACTBEHHbLIX NOKa3aTenen

introduced in 2004 and has been implemented in three pilot PUs in

Western Siberia as well as in Udmurtia, which has since been OnHMM 13 OCHOBHbIX 3MEMEHTOB MPOLECCA YNpaBreHns NoTepsMu SBNSeTcs
divested. While adopting the principles of the BP Choke Model, TNK-BP CO3[aHNe eaVHOA METOAONOrUM ONPEefeneHns MPOM3BOLCTBEHHbIX MOLIHOCTEN
is working to establish a process to fit its own requirements. Since ini- kaxporo aktuea (rpynnbl akTueoB). [laHHast vH(hopMaums NpeacTaBneHa Ha auar-
tial implementation, process standard documentation has been put in paMMe «MaKCUMarbHbIX YCTaHOBMEHHbIX MoLHocTe» (Puc. 1).
place to ensure consistency and commonality of approach to Loss 0630p MH(hopMaLWKM Mo akTBaM B NOA0GHOM (hopMaTe NOMOraeT OnpeaeniTb
Management throughout the participating pilot PUs. MOTEHLMANbHLIE BOSMOXHOCTY A06bI4M W 3HAYEHWe TaK Ha3blBAEMOV «yCTaHOB-

Fig. 1 An Example

Factors that ultimately constrain additional delivery are shown in brown

of How to Construct Actions to reach theoretical production capacity are shown in black
a Maximum Installed 200 - Drawdown limits to OpareBbIM WPNHTOM NMOKa3aHb! NpUMepbI (hakTopoB,
Capaclty Chart prevent coning 0rpaH14MBaIOLLMX NOTEHLMAN A00bIYN
Orpanuyetus CepbIM — NpuMepbl MeponpuUATUiA, HanpaBneHHbIX HA JOCTUKEHNE
henpeccun 13-3a nokasareseil TeOPeTUYeCKON J06bIYN
KOHYCc006pa3oBaHus
Drag reducing agents
Erosion and MpuMeHeHune peareHTa
150 Increased reservoir pressure emission limits | [N ANIA CHIDKEHNS
POCT NNacToBOro AaBneHus WaHoc TUAPABNIA1ECKOTO TPEHNS
Installed Sand control orpaHnyeHns Commercial constraints
Production Capacity erosion limits 1o rasy Kommepyeckue
YcTaHoBNEHHAsA OrpaHuyeHns
Npon3BOACTBEHHASA BbIHOG Necka/ . “Making every
MOLLHOCTb OrpaHuyeHus: handling day as good
100 10 U3HOCY Ynpasnexue as the best day”

«Kaaplin aeHb
npUBNKeHne K
MaKCMManbHbIM
nokasarensm»

Skin removal ra3om/Bof0M
CHWXeHne
CKNHA

Actual Production
dakTnyeckas fobblya

50

i Other constraints to production / lpo4ue orpaHnyenns fo6bi4n

= De-bottlenecking capacity increases / PoCT MOLLHOCTEN 3a CHET YMEHbLUEHNs 0rpaHinyerui
Range of uncertainty / [orpeluHocTb Npy 0npefenernm BUA0B noTeps

I Unconstrained capacity / MotHocTy 6e3 y4eta orpaHuyennii

Puc. 1 06pasey
NocTpoeHus guarpamMmmbi
MaKCcHMabHbIX

YCTaHOBJIEHHbIK 0
MoLHocTel Reservoir Wells Facility Export
Mnact CKBaXMUHbI WHdppacTpykTypa Jkenopt

SOURCE: TNK-BP / UCTOYHWK: THK-BP
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Fig. 2 An Example of a Production Performance Graph
Puc. 2 06pasey rpathmka guHamuku gobbiun u YV

Determining Capacities and Production Targets

One of the key elements of any common loss management process
is the establishment of a consistent methodology for determining the
production capacities of any given asset (or group of assets) and the
pre-defined boundaries of the delivery unit. We depict this information
in chart form; it is known as the Maximum Installed Capacity Chart
(MICC) (Fig. 1).

By viewing all asset information in this manner, we can determine
what our production target should be. From the capacities of each ele-
ment, we can establish the Installed Production Capacity (IPC) for the
asset. IPC will change with time, depending on reservoir decline, wells
growth and intervention work being carried out. We are currently
working to establish this methodology throughout the TNK-BP organi-
zation. It will provide clarity and understanding for each of the assets
and ensure that we are all measuring our production in a consistent
manner. Later, if we measure our actual daily production against the
IPC, we can record the production efficiency of the asset(s) (Fig. 2).

Analyzing Sources and Causes of Production Loss

By establishing similar systems in all assets, we will have the oppor-
tunity to benchmark our assets against their peers. Using similar
methods across the Company also provides a meaningful way of rolling
up data to look at the performance of the Company as a whole and
identifying the greatest opportunities to improve production. Common
sources and causes of production loss become easier to identify, and
it will be easier to track the benefits of any improvement actions. The

Production Efficiency

Mpon3BofCcTBEHHAN 3D PEKTUBHOCTD IPC

YIMm

Production Losses
Motepn

tpd / 1/cyT

Actual Production
®dakTuyeckas fobblya

1/5 8/5 15/5 22/5 29/5 5/6 12/6 19/6 26/6 3/7 10/7 17/7 24/7 31/7 7/8 14/8 21/8 28/8

Production Efficiency (%) = (Actual Production / IPC) x 100
Mpou3BopcTBeHHan 3ththekTMBHOCTD (%) = (PakTyeckan fobbiya /YIM) x 100

NeHHOI Npon3BOACTBEHHOM MoLHocTu» (YITM) akTuea. Co BpemeHeM 3T nokasa-
TENW MEHSIOTCS B PE3YNIbTaTe UCTOLLEHNS NNAcTa, YBENYEHNS KONNYECTBA CKBa-
XWH 1 nposoaumblx [TV, CeroaHs Mbl 3aH/MAEMCS BONPOCOM BHEAPEHUS [JaHHOM
meToponorun no Beei komnanum THK-BP. OHa o6ecneynt 4eTKocTb NOHUMAaHUS 1
ea1Hoo6pa3ie aHanuaa [o6bidn no Bcem akTueam. OTHOLIEHWE (aKTU4ECKOI Cy-
TOYHO [o6biuy K YITM no3BonseT Ham onpepeniiTb NPoM3BOLCTBEHHYIO 3dhdhek-
TUBHOCTb akTuBa/akTBoB (Puc. 2).

AHanu3 UCTOMHUKOB M NPUYMH NPOU3BOACTBEHHLIN NOTEPD
Co3paHve envHON CMCTEMbI ACT BO3MOXHOCTb NPOBEJEHNS CPaBHITESNBHOMO

aHann13a HaLlvx aKTBOB W NpemnpuaTnii-aHanoros. an/IMEHEHVIE 06X METOANK
M03BONAT PpaccMaTprBaTh NPON3BOACTBEHHbIE MNOKA3aTENN Ha YPOBHE Komnarun B

Set Production Capacity
CornacoBarb TEOPETUHECKYI0 NPOM3BOACTBEHHYIO « Adjust with improvements
MOLLHOCTb W YCTAHOBNEHHYIO NPOM3BOACTBEHHYIO YCTaHOBUTD

MOLLHOCTb, ONPeAeNuTb OrpaHuyeHns U BO3MOXKHOCTH
Ins NOBbILIEHNS 3PHEKTUBHOCTH.

NPOU3BOACTBEHHYHO MOLIHOCTb
+ KoppekTupoBKa npn 3MeHeHnm

BBOAUTL XKEAHEBHO AAHHbIE.
OnpenensTb BUabl NOTEPb

Implement Improvement Actions

« Reliability

« Turnaround management

lpoBecTu MeponpuaTMs N0 3(h(DEKTUBHOCTH
- HagexHocTb

o VnpaBneHme TeXOGCﬂy)KVIBaHVIeM

[poBecTM MEpPONPUATIAA MO YCTPAHEHNIO NOTEpb:
» HagexHocTb 060pyA0BaHNSA

N UX BENNYUHY.

Define Constraints Report Losses
« Adjust

OnpepenuTb OrpaHnyeHns

0T4eT no notepsm

» KoppekTuposka npn u3mMeHeHNn

2

Analyze Results

« Understand sources / causes
Ananu3 pesynbTaTos

°© Onpenenmb NCTOYHNKN / MPUYNHbI

Pacnpenenutb notepu no

+ OnTumu3aums pa6oTbl 060pyL0OBaHMSA
« [Inanuposanue MPI1 n Texo6cnyxneaHus

0T4€eT N0 KNKYEBbIM NOKa3aTensm

WCTOYHMKAM W MPUYNHAM.
0T106pa3nTb AaHHbIE
8 10 V. HasHa4nTb

Report KPIs

« Operating efficiency

Regular Losses Review

« Choke owners

« Prioritization

Otyer no KIM3

» Jh(PeKTNBHOCTb IKCMyaTaLmm
MocTosAHHbIA 0630p NoTEpb

OTBETCTBEHHbIX 32 BUbI
noTepb.

SOURCE: TNK-BP / UCTO4HWK: THK-BP

SOURCE: TNK-BP / UCTOYHUK: THK-BP

» OTBETCTBEHHbIE 32 BUAbI NOTEPD
« [lpuoputesauus aeincTeunii

3(h(PEKTMBHOCTM HE PeXe OHOro pasa B MecsL.
[poBoANTL EXXEMECAYHBIA 0630p MEPONPUATUIA
CO BCEMMW OTBETCTBEHHbIMI 32 BUAbI NOTEPb.
lpnopuTesnposatb MEPONPUSATIS MO CTENEHN
B2XHOCTM YCTPAHEHUA OTPaAHNYEHWIA.

Fig. 3 The Improvement Cycle
Puc. 3 3Jranbi pazeutna
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Technical Limits of Production / TexHudeckue npefenbl 406bI14K

Other possibilities /
[Mpo4ne BO3MOXHOCTU
Possibilities not
yet technically feasible /
Bo3moXHOCTK, NoKa
TEXHUYECKN HEOCYLLECTBUMbIE
Possibilities not yet economical /
BO3MOXHOCTU, NOKA 3KOHOMUYECKI HEPEHTa6eMbHble

Theoretical Production Capacity /
TEOpeTI/HeCKaH NpPon3BOACTBEHHAA MOLLIHOCTb

Market constraints /

. . New projects /
Installed Production Capacity / HoBble MpoekTbl
YcTaHoBNEHHas NPON3BOACTBEHHAS )
MOLLHOCTb Approved projects /

VTBep)Kﬂ,eHHble NPOEKThI

PbIHO4HbIE orpaHunyeHusa

Fig. 4 The Building
Blocks of Lost
Production

Puc. 4 CrpykrypHbie
3NieMeHTbI noTepb

Aspirations beyond

our current capabilities /
CTpemneHus, OrpaHnyeHHbIe
TEKYLYMMIN BOSMOXHOCTAMU

SOURCE: TNK-BP / UCTOYHIK: THK-BP

Npou3BOACTBA
Increasing
capacity / LIenioM 1 BbIBNATb CaMble Mepenek-
Vsenuderme TUBHbIE HANpaBMneHns paboTsl [
MOLHOCTU

noBbIleHNs [o6bluM. Bymer nerve

100 percent operating efficiency /
p " g 4 00HapPYXUTb 06LUNE WCTOYHUKA ©

100%-Has 3c)heKTUBHOCTb 3KCMyaTaLmm

Unplanned downtime /

Utilized Production Capacity /
HeSaI‘IﬂaHVIpOBaHHbIe notepu

Tekywas NPOn3BOACTBEHHAA
MOLLHOCTb

Planned downtime / 3annaHupoBaxHble NOTEPU [1p0U3BOLICTBEHHBIX MOLHOCTEN

MPUYMHbBI NPON3BOACTBEHHBIX NOTEPL
1 OTCNE[MTb NONOXUTENbHYIO ANHa-
MUKy MEPOMPUSTUIA, HaNpaBiEHHbIX

Better utilization of installed capacity /
bonee aghchexTuBHag akcnnyaraymns

Actual production / ®aktuyeckas fo6bl4a Ha NOBbILIEHNE 3(HEKTUBHOCTY. Co

CBOEl CTOPOHbI, CMEUUanucTbl Kop-
nopaTuBHOIO LieHTPa MOryT 0Ka3aTb
3Ha4MTENbHYKO MNOMOLb B paccmoT-

PEHWN 11 MPUHSTUI OBLUETO PELUEHIAS

help of specialists may be directed from a central resource, creating a
one-time solution for all assets and ultimately saving money for the
Company (Fig. 3).

"By establishing a common methodology for production target setting
and production loss management across all the assets in TNK-BP, we will
be able to create a good foundation from which we can improve our pro-
duction efficiency," Aidar Sarvarov, Deputy General Director, Production
Planning & Technology, TNK-Nizhnevartovsk, observed. "We are working
hard to implement the PLM process in our Performance Unit and helping
to develop an integrated Russian system that can work with our current
reporting system and to apply it throughout the Company."

Future Production Growth
An opportunity that exists within the scope of the PLM process

is the potential to develop another production target, namely the
Theoretical Production Capacity (TPC). Here, following identification

ONs BCEX aKTWBOB, YTO, B KOHEYHOM
uTore, npueeaeT K akoHomuy cpeacTs Komnanum (Puc. 3).

«[lpumenss B kaxgom akTiee komnaHum THK-BP eautyio meTopgonoruio ans
OLEHKI MPOWN3BOACTBEHHbIX MOKA3aTenei 1 ynpaBneHns NpoKn3BOACTBEHHbIMI
noTEPSIMM, Mbl TEM CamMbIM CO3AaAVNM XOPOLLYH0 OCHOBY ANS NOBbILLEHNS MPOK3-
BO[CTBEHHON 3thheKTMBHOCTM, — 0TMeyaeT Ainpap CapeapoB, 3aMecTUTENb re-
HEpanbHOro AMPeKTopa No MpoW3BOLACTBEHHOMY NMMAHWPOBAHMIO W TEXHOMOMUN
0AQ «THK-HuxHeBapToBck». — CeroaHs B Haluert [pon3BoacTBEHHOM eauHULE
npoponxaetcs pa6ota no BHeapeHuio npouecca YIMT, Takxe Mbl noMoraem B
pa3paboTke VHTErPUPOBaHHOM POCCUIACKON CUCTEMbI, aAanTUPOBaHHOI K HalLei
CYLLIECTBYIOLLEV OTYETHOCTM 11 MPUMEHIMOIA B AaNbHELEM N0 BCein KomnaHumny.

NotenumanbHoe yBenn4eHue R06bIYK

B pamkax passuTig npouecca YnpaBneHns Npou3BOLCTBEHHbIMI NOTEPAMU MO-
ABMIETCA NEPCMEKTVBA 415 ONPedeneHns Apyroro Npou3BoACTBEHHOMO NOKa3aTens
— TEOPETNYECKON Npon3BoAcTBeHHoM MowHocTy (TMIM). 3peck npeanonaraeTcs
V3y4EHNE NOTEHLMANa KanuTanbHbIX BOXKEHWA 1 OnpeLenexne Hanbonee agdek-
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of suitable work programs, we can look at capital investment poten-
tial. By analyzing MICC, we can see where any investment could be
targeted in order to deliver more oil most effectively. Looking even
further ahead, we can employ our technology experts to investigate
opportunities that lie beyond our current capability to exploit.
Finally, the PLM process could work with the Company's forecast-
ing, planning and scheduling departments, linking their numbers to
IPC data. This would help us determine IPC values for more extend-
ed periods, allowing us to better track the accuracy of our fore-
casting and planning (Fig. 4).

PLM's Introduction in TNK-BP

TNK-BP Technology Stream currently employs four coaches and a
team leader in order to implement the PLM process in our pilot
assets. We plan to introduce more coaches as we expand the system
Company-wide. Coaches work full time with management and engi-
neering staff in the PUs, advising and training them in the use of the
process and the supporting software tools. An expert group has been
set up to provide us with governance and to help us ensure that our
process remains consistent throughout the organization.

The TNK-BP PLM process is in its infancy. Experience has shown
that this process is one of evolution: continually developing to suit the
environment where it has been implemented. The concepts of PLM
have been proven worldwide, but we have to ensure that it is imple-
mented correctly. PLM is not about installing a piece of software to
solve an asset's operational problems. It is about applying a systemat-
ic approach to the analysis of production losses in order to identify
systematically opportunities to improve. I8

TUBHbIX MYTEA UX CMONb30BaHMS. AHanM3 AuarpaMMbl MaKCAMarbHbIX YCTaHOB-
TNEHHbIX MOLLHOCTE NOMOXET BbISBUTb MPUOPUTETHBIE YYACTKI ANS UHBECTULMIA,
HEoBXoaMMbIX AN1st NONy4eHIs MakcManbHow Ao6bibn HedhTu. B nanbHenwem, ans
W3y4eHIs BO3MOXHOCTEN, HaXOAALWMXCS Ha [JaHHbIA MOMEHT 3a Npeaenamu Teky-
LLMX 3KCMIyaTaLMOHHbIX MOLHOCTEM, Mbl MOXEM BOCMOMb30BATLCS OMbITOM CHELY-
anmctoB bH «TexHomorum». MMpoueccel v meTogonorus YT moryT 1cnonb3oBaThb-
Csi AenapTaMeHTaMu, 3aHMMAIOLLMMCS NPON3BOACTBEHHBIM MaHAPOBAHUEM.

3710 NOMOXET Ham nporHo3uposatb YIM Ha anuTenbHbie Neprofbl U No3BoNKAT
OLEHUTb TOYHOCTb NpoLiecca nnaHuposanus (Puc. 4).

Bueppenne YN g THK-BP

Ha cerogHawHwin gesb bH «TexHonorum» THK-BP HanpaBumo YeTbipex MHCTPYK-
TOPOB 11 PYKOBOAMTENS rpynnbl Ansg BHeApeHus npouecca YII B 3aaencTBOBaHHbIX
MNE. B cBA31 ¢ pacnpocTpaHeHrem crcTemMbl o BCeit KomnaHun nnaHupyeTcs yse-
NINYEHVE KOMMYECTBA WHCTPYKTOPOB. [INs KOHCYNbTVPOBaHUS M 06Y4EHUS NHXE-
HEpHO-TEXHYECKOr0 NEPCOHaNa, a TakxXe NPUMEHEHS MPOLEecca U NporpaMMHo-
ro NPOAYKTa, MHCTPYKTOPbI paboTatoT B agMUHACTPaTUBHbIX 3aaHnsx MME. CospaH-
Hast 3kcnepTHas [pynna no VI ocywlecTBASET (DyHKUMIO YNpaBneHns 1 noaaep-
XaHus npouecca no Beer KomnaHun Ha eanHoi 0CHOBE.

CeropHst npouecc Y B komnanum THK-BP HaxomuTcst Ha paHHel cTagum pas-
BuTMS. ONbIT NOKa3an — 3T0 BOMIOLMOHHBIN NPOLIECC, HEMPEPLIBHO Pa3BMBALLMIA-
cs U npucnocabniBaoLLMiAcs K ycnoBusM cpedbl BHegpeHus. Kouenuwn YT
MoaTBEPX/EHbl MPOBLIM OMbITOM, HO HaM HeoBX0AMMO OBEcreyqnTb KOpPEeKT-
HOCTb BHEOPEHMS 3TOr0 npouecca. Ero cyTb He B YCTAHOBMEHMI NPOrpaMMHOr0
MPoAYKTa ANS PELIeHIs NPON3BOACTBEHHbIX NPOBIEM aKTUBa, @ B CUCTEMATI3NPO-
BaHHOM MOMXOAE K aHanu3y Npou3BOACTBEHHbIX MOTEPb C LIENb0 NO3TanHOro on-
PEeNeneHns BO3MOXHOCTEN UX YCTPaHEHWS.

CLIP & SAVE / HALUA CNPABKA

BP developed the Choke Model production loss reporting and
analysis system around 15 years ago. The Choke Model focuses on
reducing production losses within existing OPEX budgets. The sys-
tem was the first of its kind in the industry and became the subject of
an SPE technical presentation. The model was implemented global-
ly in all company assets and in all company segments (Upstream,
Refining and Chemicals). The example below demonstrates how
losses were reduced in a BP asset during the first five years following
implementation. Note that the reductions occurred mainly in
Choke's facility and export areas; these were where the asset
encountered most problems. In 1994 the decline phase of the opera-
tion had started, and water production became a serious issue for the
first time. This demonstrates the importance of focusing on the big-
ger picture rather than continually "fire-fighting" the issues that
appear to be the most important!

15 aer Hazap Komnamma BP paspaborana «llTymepHyio Mo-
AEAB» AAST BEACHHST OTIETHOCTH IO TPOU3BOACTBEHHBIM IIOTEPSM
U CUCTeMy uX aHaan3a. «llITyrepHas MoAeAb» OBIAQ HallpaBA€HA
Ha CHUJKeHHe IPOW3BOACTBEHHEBIX IIOTEPh B PaMKaxX TEKYyIINX
0I0AKETOB OIIEPaTHUBHEIX 3aTpaT. ITO ObIAA IIepBasi CUCTEMaA Ta-
KOTO POAQ, W ee CyTh OBIAA M3AOJKEHa B Ipe3eHTAaluX Ha
KoH(pepennun Ob61IecTBa HHXeHepoB-HePTIHUKOB (SPE). Mo-
AeAb BHEADSAAACH B Ka’KAOM aKTHBEe KOMIIAHWH 1 TI0 BCeM HalpaB-
AerusaM («PaszBepra m AoObrda», «IlepepaboTkar). Huke nmpuse-
AEHBI AQHHEBIE TI0 CHUJKEHHIO TTOTePh B aKTHBax BP 3a maTh AeT
BHeApPeHus mponecca. OOpaTuTe BHEMaHUE, YTO OOABIIMHCTBO
CHVJKeHUU IPUXOAUTCS Ha OTPAaHWYEHUS 10 HHPPACTPYKType |
3KCIOPTYy — CaMble IPOOAeMHBIe 30HHBI akThBa. B 1994 roay oc-
HOBHBIE MECTOPOJKAEHUS TIePeIlIAl Ha 3aKAIOUNTEABHYTO CTAAUTO
Pa3paboTKH, KOTOPAs XapaKTePU3yeTCs TaAeHueM AOOLIYH Hed-

TH IPUA OAHOBPEMEHHOM

YBEAUYEeHUH AOOBIYH KUA-

KOCTHU. OTO IIPHUBEAO K IIO-
SIBAEHUIO KOMIIAEKCa

npobAeM, CBSI3aHHBIX C
MIOATOTOBKOU M TPAHCIIOP-

TUPOBKOM IIOATOBAPHOM

= 1991 BOABI, TAKHUX KaK COA€OT-

@ 1992
@ 1993

AOJKEHUs, KOppPO3us, He-
XBaTKa MoIMHOCTen. [lo-

@ 1994
W 1995

AOGHAsT CUTyaIusi HaTASIA-
HO IIPOAEMOHCTPHUPOBAaAA

BAa’XKHOCTb H3Y4YCHHUSA Aesi-
TEABHOCTH B I[IHPOKOM

Wells
CKBXWHBI

Reservoir
[nact

Facility
Vudbpactpyktypa

dopmaTe, UHAYE IPOUCXO-
AWT KOHITEHTPAIUs Ha Xa-
OTUYHO  BO3HHUKAIOINAX
nmpo6AeMax, KOTOpPHIE Ka-

Export
SKYTCSI CAMBIMY Ba>KHEIMU !

kenopt
SOURCE: TNK-BP / UCTOYHIK: THK-BP

Actual Reduction of Production Losses at BP's Magnus Asset 1991-1995
MaxTnyeckoe cokpaujenme npou3BoAcTBeHHbIX notepb B aktuge BP Magnus B 1991 — 1995 ropax
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Pazpaliomwa macmos ® Reservoir Management

llenTp BM3yanbHOro moaenupoBanua: 3fphekTuBHoE
CPeACTBO ANA NPUHATHA B3BELIEHHbIX PeleHn

Visual Modeling Center: Valued Decision Making through
Meticulous Meeting Planning and Preparation

Xomsa ¢ omkpeumus coppemenHoro Ilenmpa Busyarbnoro mogeauposanus (L{BM) B THK-BP npowao
HEeMHOro BpeMeHU, OH Y)Ke goKa3adA, 4o Xopoulds OpraHu3ayus cCoOBMecmHol pabombl uMeem OrpoMHoe
3HaueHue. B urore 2006 roga cneyuarucmsl no reororuu u reogpuszuke bE « Haranb» cobparucs B LIBM
gAs npoBegeHUs NepBOro 3acegaHusa N0 NPOeKMUPOBAHUIO CKBAWKUH. Pewienus, npunsamsele Ha Bcmpeue,
umerom b6oAbwoe 3Hauenue gas u THK-BP, u gas nporpammbl paspumusi B U4eAOM.

TNK-BP's state of the art Visual Modeling Center (VMC) has quickly demonstrated its strength in
showing the true value of organized collaboration sessions. In July 2006, key geological and
geophysical staff from Nyagan BU gathered in the VMC for the first of several key well-planning
sessions. The decisions made in that meeting have generated great value to TNK-BP and to the

development program as a whole.

Apunenb @nopec (AFlores@tnk-bp.com),
pykosogutens MU «Hsrakb»,
Lenaprament paspabotku nnactos,

bH «Texxomorm»

Ariel Flores (Aflores@tnk-bp.com],
Nyagan MDG Leader,

Reservoir Management, Technology

Center (VMC) in Arbat-1, Moscow, in June 2006. The key objec-
tive was to agree a well trajectory for a horizontal development
well targeting a four meter zone in the Kamennoye field. With the aim
of proposing a new well trajectory following a review of new logging
parameters, it was planned that production targets for the wells be
set, with the VMC's facilities and collaboration space providing the plat-
form on which to progress.
Chaired and organized by Ariel Flores, Nyagan MDG Leader, the
meeting was attended by a multi-disciplinary Moscow / Nyagan team
including representatives from Schlumberger and Halliburton.

Nyagan BU successfully began using the 3D Visual Modeling

UMC Advantages P u .

Jloypenc Byg (lwood3@london.oilfield.slb.com),
CcTapLLvi KOHCYsbTaHT no 1M,

OTZEN VMH(POPMALIMOHHOTO MHGPACTPYKTYPHOrO
KoHcanTurra, Schlumberger SIS

Lawrence Wood (lwood3@Ilondon.oilfield.slb.com),
Senior IM Consultant,

Information and Infrastructure Technical Consulting
Schlumberger SIS

mu LleHTpa BuayansHoro moaenupoBatis (LIBM), koTopbiii pacnonoxeH

B MockoBckom ocuce KomnaHum no agpecy Ap6at, 1. OcHoBHOW 3ana-

4eil NepBoi BCTPEYM BbIf0 COrnacoBaHiie TPaeKTOpUM rOpU30oHTaNbHON [06bI-

BAIOLLIE/ CKBAXMHbI, HALENEHHOM Ha YETLIPEXMETPOBYID 30HY MECTOPOXLEHNS

KameHHoe. [1ns onpeaeneHns TPaekTopui CKBaXWHbl HA OCHOBE aHann3a Ho-

BbIX [JaHHbIX KapoTaxa Heo6X0ayUMo BbiN0 YCTaHOBMTb MiaH [o6blun No 3TOMY

06bekTy. LleHTp BM3yanbHOro MOAENMPOBaHWS MPEefocTaBi OTANYHbIE BO3-
MOXHOCTW NS PELUEHIS NOCTABNEHHOM 3aaayn.

OpraHu3aTopoM 1 npeacenatenem seTpeyun ctan Apuens ®nopec, pykoso-

ANTENb MyNbTUAMCLANNNHAPHON rpynnbl «HaraHe». Ha 3acegaHnn npucyTcTBO-

B nioHe cneumranicTbl BE «HsraHb» yenewHo Havanm nonb3oBaThes yenyra-

e e FP e e P e P T L P Pl o e £ A L L O

Biill

The properties of formation of the Kamennoye field rep-
resent certain challenges to engineers. The first thing to
mention is that the formation consists of low permeabili-
ty rock properties. Moreover while targeting the well it is
necessary to avoid close underlying water in order to pro-
duce oil with economic rates and avoid water production.
And this becomes a challenge without innovation.

The Nyagan MDG meeting in July successfully achieved
its objectives including reviewing new log interpretation
results, testing the sensitivity with different well trajec-
tories and assessing the affect on the future well-drilling
program.

The actual trajectory of a horizontal well. >
DakTHyeckasi TpaeKTOPHs TOPU30HTAABHOMN
CKBa’>XUHEIL.
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Pagpaliomna macmos e Reservoir Management

Top of reservoir — map of target formation

with adjacent vertical walls.

BepxHsis 9acTh IAACTa — KapTa pa3pabaTbiBaeMoro IaacTa
C IIPUMBIKAIOIUMU BEPTUKAABHBIMUA CTEHKAMU CTBOAAQ.

A large part of this success was down to accurate planning and
preparation. There was therefore sufficient time to organize, provid-
ing for a smooth and successful technical session, with Petrel mod-
eling in place and all data sets ready for manipulation and review.

Pre-session setup required about sixty minutes for loading and
testing of all applications and all necessary data including the subsur-
face model. Petrel* and Eclipse* were the primary applications, with
the stereo facilities adding an important dimension. MS PowerPoint
was used to introduce the issues and to present the background to
the meeting.

Considerable value was generated as a result of having available
and visible all the different types of information inclusive in the
Petrel geological model. These include optimal trajectory planning,
saturation analysis and log images. These aspects all provided for
simultaneous analysis by the VMC facilities supporting the collabora-
tion environment and led to optimal follow-up decisions with clear
post-meeting action items.

Collahoration in VMC

Like never before, the VMC facilities provided an excellent way to col-
laborate for different members of the project team. Working in the
Center delivered value in terms of both collaboration and decision mak-
ing. The full development team was quickly brought up to speed on the
issues and reached a common understanding of the drilling challenge.
The well planning activity involved the whole team and the resulting tra-
jectory choice was a team decision.

The meeting enabled all the key project decision makers to perform
the required analysis using comprehensive datasets, concluding with a
set of decisions based on the meeting.

As a result of this successful session in the VMC an updated plan
that avoids a trajectory down structure was accepted. The horizontal
heel was placed at the top of the VK1A (upper part of the VK1 reser-
voir) to define the initial contact with the pay zone. The target zone

Hogamay ® Ansaps - Mesgars Neld

Banwu cneyuanunctsl 13 Mocksbl 1 Ha-
raHu, a TakXe NPecTaBUTENN KoMna-
Hun Schlumberger n Halliburton.

NMpenmywecrea L{BM

Oco6eHHocTy Mopop, COCTaBnsio-
wux KameHHoe MeCTOpPOXAEHKE,
NPeacTaBnAnT Ana paspaboTyukos
onpeaenexHble TpygHoctu. Bo-nep-
BblX, Heo6X0QMMO OTMETUTb Takue
reoniorMYeckne XapakTepucTuki, Kak
HM3Kas NpoHMLaeMocTb nnacta. Kpo-
ME TOro, NMpu NPOEKTUPOBAHWN CKBA-
XWH BAXHO TLLATENBHO NPOfyMaTh UX
TpaekTopuio, 4T06bl N36exaTb nona-
[laHng B BOAOHOCHbIE Crou 1 06ecne-
YNTb peHTabenbHyld [obblby HedTu.
A cpenaTb 310 63 NpUMEHEHNS HO-
BbIX TEXHONOrN [OBOMLHO TPYAHO.

B xope 3acegaHus mynbTugucumn-
NIMHAPHOW rpynnbl «HaraHb» Gbinn pe-
LUEHbl BCE MOCTaBMEHHblE 3a4auyl,
BK/1H04as aHann3 HOBbIX PE3YyNbTaToB
[laHHbIX KapoTaxa, NpoBEpPKY TOYHOC-
TV PasNYHbIX TPAEKTOPUN, & TaKxXe
OLEHKY MOCMeACTBUN [N1A AasnbHein-
LUero passuTus Nporpammbl GypeHus.

Bo mHorom nnopoTeopHas paboTa 6bina 06ycnoBneHa TWATeNbHbIM NnaHu-
POBAHWEM U NOLrOTOBKON K BCTPEYE.

HenocpeacTeeHHo nepef NpoBeAeHWEM 3acefjaHust NoTpeGoBanoch OKono
4aca [ng 3arpysku U TECTUPOBAHWSA BCEX NMPUIMOXEHWU, @ Takxe (hainos AaH-
HbIX, BKMIOYast reonornyeckylo Mogenb. OCHOBHBIMU MPUNOXEHNSMI FBASANCH
Petrel* n Eclipse® — oHM MeIOT thyHKLMIO TPEXMEPHOTO 0TOBPaXEHNS UHGOP-
Mauuu, 4TO JaeT [OoNONHMTENbHbIE npenmMywecTsa. [ns neMoHCTpaunn Beod-
HbIX M [ONONMHWTENbHbIX MaTepuanoB Wcnonb3oBanack nporpamma MS
PowerPaint.

BcTpeya npowna o4eHb NpogykTWBHO Bnarofaps MCMOMb30BaHWIO reonoru-
yeckoi mogenu Petrel, koTopas 06nagaeT BO3MOXHOCTbIO BU3YanbHOTO 0TO6-
PAXEHU Pa3nyYHbIX BUAOB AaHHBIX, BKIOYas pe3ynbTaTbl NNaHMpOBaHN on-
TUMarbHOW TPAEeKTOPUY CKBaXMHbI, aHanu3 HacCbILEHHOCTU NacTa, BU3yanb-
Hble JaHHble kapaTaxa. Bcs ata uHdopmaumns 6bina NpegocTaBneHa ans aHa-
nm3a B LIBM, 410 o6ecneunno Bce Heo6XoauMoe AN COBMECTHOM paGoThl,
NPUHATAS PELLEHUIA 11 peann3aunn OencTBun no pesynbratam 3acefaqus.

Ycnosus ansa cosmectHoil pa6otbi B LBV

LIBM npepocTaBnsieT BO3MOXHOCTY, KOTOPbIE HE GbINW [OCTYNHbI PaHblUe, —
3T0 OTHOCUTCS Kak K COBMECTHOM paboTe CMeLnanicToB pasnuyHbIX Hanpasne-
HUIA, TaK 1 K NPOLECCY NPUHATWS pellenui. [pynna pa3paboTynkos cMmorna Bbl-
CTPO paccMaTpuBaTh pa3niyHble BONPOChI 1 BbipabaTbiBaTh 06LLEE NOHUMAaHE
3anad GypeHns. B npouecc npoexkTpoBaHMs CKBaXAH GbiNi BOBNEYEHbI BCE
4rieHbl FpYNnbl, U B PE3ynbTaTe PELIeHUs Mo TPAEKTOPWM NPUHUMANICh KOmnek-
TUBHO.

B xope 3acenaHus BCe CMeuManucTbl, OTBETCTBEHHbIE 3@ MPUHSATVE peLue-
HUiA, CMOTIM NPOBECTM HEOGXOAMMbI/A @HanM3 Ha OCHOBE MOJHOrQ KOMMMeKTa
AaHHbIX, @ TakXe BbIpaboTaTb KOMMEKC PELUEHN NOCTaBMEHHbIX 3a4ay.

B pesynbTate y4acTHMKM NEpBOrO 3acefaHns CMOTM NPUHATb YTOUHEHHBIN
nnaH, NpenaTCTBYIOWMIA NPOHMKHOBEHWIO CTBOMA CKBaXWH B Gonee rnyGokue
CTpyKTYpbl. bokoBoi npochunb nponaeT no nosepxHocTy nnacta BK1A (Bepx-
Hsi9 4yacTb nnacta BK1) nns onpeaenexns neppoHavanbHoro MeCTa BXOXAEHUS!
B MPOLYKTWBHLIV nnacT. Lienesas 30Ha pacnonoxeHa B LEHTpanbHoi o6nactu
nnacta BK1B (HmxHas 4acTb nnacta BK1). Kpome Toro, 6bino peeHo, 4To

* Trademark of Schlumberger
* Mapka Schlumberger
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MPOTSXKEHHOCTb rOPU3OHTaNbHOMO y4yacTka cocTasut 500 M ¢ MOMEHTa BXOX-
[eHIs B 0KHO BbicoToi 1,5 m B npopykTueHomM nnacte BK1B.

MepBoe 3acefaHne NPOLNO YCMEWHo, 1 Tenepb NOJ0BHbIE BCTPEYM NNaHu-
PYETCH MPOBECTW NPU NPOEKTUPOBAHWMN ELLE [BYX CKBaXWH.

BoamoxHoctu LIBM, Bknioyas vcnonb3oBaHue CpefcT8 TPEXMEpPHOro 0T06-
paxxeHus nHdopmaunn, nossonunn cneunanuctam bE «HsaraHb» yenewHo npo-
BECTW 3aCefdaHne no BOMPOCam MPOEKTUPOBAHUSA TPAEKTOPWW HOBOW rOPU30H-
TanbHOM CKBAXMHbI. 3HAYUTEMbHBIA 3MEKT BbiN JOCTUTHYT B Pe3ynbTaTe To-
ro, YT0 VHXEHEpPb 1 CMELNanucTsl No 6ypeHuio 1 rectiuanke cMornn 06beam-
HWUTb CBOW yCUNug Ang AOCTVKEHUS NOCTABIIEHHON LEenu. ]

within the middle of VK1B (lower part of VK1 reservoir) was agreed. It
was also concluded that the horizontal well would be 500 m within a
1.5 m window within the VK1B unit.

As a result, two further wells were scheduled to be planned using
the same approach.

By using the facilities of the VMC, the Nyagan BU team successfully
established a new horizontal well trajectory using the stereo facilities
available. True value was attained from enhanced collaboration as a
result of drilling managers, engineers and geoscientists all together
creating value and making decisions simultaneously. 18
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Visual Modeling Center

IleHTp BU3yaAbHOTO MOAEAVPOBAHUS

TNK-BP's 3D Visual Modeling Center (VMC) was launched in
June 2006. According to its functionality and visual presentation
capabilities it is considered one of the most advanced facilities of
this kind in the industry.

The VMC is much more than a tool for visualizing subsurface
models — the traditional role of visualization rooms. Because of
the ultra-high resolution and large number of channels available,
TNK-BP has the potential to transform the way it works, enabling
collaborative workflows that can dramatically improve decision
quality and cycle times.

This facility enables viewing complex 3D images required in
various surface and subsurface engineering disciplines, where
understanding of complex geometries is crucial. These include
computer-generated models of geological structures, hydrocarbon
reservoirs, well designs and surface production facilities.

The main feature of the VMC is a high-resolution display that
exceeds five meters along its diagonal axis. A high quality,
ergonomic environment for comfortable team working is support-
ed by sixteen projectors displaying a maximum eight channels in
stereo. Four carefully positioned video cameras provide advanced
video-conferencing capabilities, supported by ceiling speakers for
surround sound, microphones and headsets for simultaneous
translations.

Eleven pre-set display scenarios enable the user many options to
present information, such as simultaneous news feeds and stock
exchange information for the Trading team, or animated 3D engi-
neering plans of rig sites for downstream or HSE personnel.

Therefore the VMC supports cross-disciplinary collaboration:
by displaying different types of information together, decision
makers have the chance to better comprehend the relationships
between them.

PHOTO: TNK-BP / ®0TO: THK-BP

LlenTp BU3yarbHOro MopeAupoBaHug 3D (LJBM) Hauaa pabory
B ntoHe 2006 ropa. ITo cBOMM BO3MOKHOCTIM OTOOPa’keHHUs BU3Y-
arpHOU MH(MOpManuu LIeHTp SBAIETCS OAHUM 13 AyUIINX B OTPACAH.

LIBM oTAn4aeTcd OT TPAAUIIMOHHBIX 3aA0B BU3YaAU3aldU, KO-
TOPBIe IIPOCTO IPEACTABASIOT COOOM CPEACTBO BU3YaAbHOTO
IIPEACTaBACHHS TeONOTUIECKUX MOAeAel. Baaropaps CBepXBHICO-
KOMY pa3pelleHnIo U OOABIIOMY YUCAY KaHAAOB, LIeHTp BU3yanb-
Horo mopeauposaHuss THK-BP nMeeT BO3MOKHOCTD CYIIIEeCTBEH-
HO U3MEHUTh NIPEACTaBAEHHE O COBMECTHOM paboTe CIeIuaAuC-
TOB. TaKOM IIOAXOA MOJKET 3HAUUTEABHO IIOBBICUTH 3(P(heKTUB-
HOCTB IIPOIlecca IPUHATHS PelleHn!, a TakKKe COKPATUTh HeoO-
XOAUMOE AAST 3TOTO BpeMs.

LIBM mo3BoAsieT paboTaTh CO CAOKHBIMU TPEXMEPHBIMU H30-
Opa’keHUsIMH, OTHOCAIIUMUCS K PA3AUYHEIM Pa3AeAaM TeXHIYeC-
KHUX Ha3eMHBIX ¥ TIOA3EMHBIX CKBaJKUHHBIX PabOT, TAe TIOHUMaHue
CAOJKHBIX TeOMeTPUYECKUX CTPYKTYP MMeeT pellafolllee 3Haue-
Hre. TaKUMH TpPeXMepPHBIMH OOBEKTaMH SBASIOTCS KOMIIBIOTED-
HBIe MOAEAU TeOAOTUYECKUX CTPYKTYP, 3aAeKell yTAeBOAOPOAOB,
a TaKKe 00BEKTOB O0yCTPOMCTBA MECTOPOKAECHUMN.

'AaBHOW OTAMYUTEABHOM OCOOEHHOCTBHIO IIEHTPA ABASETCS 3K-
PaH BBICOKOTO pa3pelleHns C AMarOHAaAbIO OoAee ISATH METPOB.
BricokOe KauecTBO M300pa’keHUs obOecneunBaeTcss 16 NpoeKTo-
pamMu, CIOCOOHBIMU OTOOPA’kaTh MAKCUMYM BOCEMb CTEPEOKaHa-
AOB. HeTkIpe BUAECOKAaMePhl 00eCIIeUYnBaOT BO3MOKHOCTH IIPOBE-
AeHHusd BUACOKOH(epeHnui. Ha cTeHax pasMeleHBl AMHAMUKU
00BEMHOrO 3ByKa. LIeHTp OcHallleH 000pyAOBAaHUEM AAS CHH-
XPOHHOTO IIEPEBOAA.

11 IpeAyCTaHOBAEHHBIX PEKMMOB OTOOpPA’KeHMS BU3YaAbHOU
nH(OPManuu 00eCIeYnBar0T MHOKECTBO BAPUAHTOB paboThl. Ha-
puUMep, AAG CIEIIMAAUCTOB 110 OMP;KeBOU TOProBAE Ha 3KPaH MO-
JKeT BEIBOAUTCS A€HTa HOBOCTeN U OupsKeBas MH(MOPMAaIUd, a A
rpynn o Hedprenepepaborke uau OT, ITb 1 OOC MoxkeT oToOpa-
JKaThCA MPOEKTHas AOKYMEHTAIUsd MAU TpeXMepHOoe M300parke-
HHe OYPOBBIX IIAOIIAAOK.

LIBM obecneunBaeT MeXAUCIUNAMHAPHBIN IIOAXOA K pellle-
HUIO TIOCTABAEHHBIX IIepeA IPYIIION 3aAay: OAHOBPEMEHHOE OTO0-
pakeHUe Pa3AMYHBIX BUAOB MH(OPMAIUH TO3BOASIET CIIEIIAANC-
TaM, OTBETCTBEHHBIM 3a IIPUHATHE PelleHul, BBIpaboTaTh OOAb-
IIlee MOHUMAaHNEe B3aUMOCBSA3el MEKAY AUCITUIIANHAMU.

5 ""\‘h‘
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Nepepabiomua u clsm o Downstream

BP Ultimate: TonnMBO HOBOro NOKOJIEHUSA

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

BP Ultimate: A New Generation Fuel

I'lo umoram 2006 roga Ilpemuto THK-BP B o6Aacmu mexHnoaAorull noayuua npoekm «BP Ultimate — monauBo
HOBOIo nokoAerusa». Pearusayueti npoexma pykoBogua AenapmameHm NO BHegPeHUO cmpameruu u
mapkemuHnra, cneyuarucmsl 3AO « PHIIK» obecheuuau npou3BogcmBo HOBOI'O BUGA MONAUBA,

a 3A0 «IIKOK» (T1IE « MockBa») omBeuaio 3a BHegpeHue, pearu3ayuto U NPpoBegenue peKAaMHOU
kamnanuu. O6 ocobenHocmsx npoBegeHHOU pabombl « HoBamopy» paccka3aiu menegkep nNo MONAUBHOMY
npegaroxenuro THK-BP Angpeti Ky3rneuyoB, MeHegrKep no onmumu3ayuu npou3pogcmaa Aenapmamenma
nepepabomku THK-BP KoncmanmuH Pygak, gupekmop genapmamMenma no s3kcnayamayuu cemu cmanyuti BP
Cepretl lllpetigep u HauarbHUK omgeAa mpetguHnra u Aorucmuku 3A0 «IIK9K» Angpeti CyxopyKoB.

The winner of the TNK-BP Award for Technology in 2006 was the "BP Ultimate — A New Generation Fuel”
project. The Strategy Implementation and Marketing Dept. managed the project, specialists from the
Ryazan refinery were responsible for production of the new fuel, while ZAO PCEC (Moscow PU) designed
and implemented the advertising campaign. TNK-BP Fuel Offer Manager Andrei Kuznetsov, Downstream
Production Optimization Manager Konstantin Rudyak, BP Gas Stations Operations Dept. Director Sergei
Shreider and ZAO PCEC Trading and Logistics Section Head Andrei Sukhorukov shared with Innovator

the details of completed project.

numbers 95 and 98 went on sale at all BP service stations in

Russia. This marked the first time when a fuel fully conforming to
European standards was offered on the Russian market. BP Ultimate is
a premium brand that is well-known internationally, which underscores
TNK-BP's ambition to strengthen its presence on Russian retail market
by promoting top-quality gasoline.

Dn September 18, 2006, the BP Ultimate gasoline with octane

Assessing the Opportunities

Several units of the Company were involved in the "BP Ultimate — A
New Generation Fuel" project, working in parallel in several areas.

Before starting work on the market entry concept for BP Ultimate
in Russia, TNK-BP's Strategy Implementation and Marketing Dept.
teamed up with BP's Fuel Management Group to carry out a study of
market demand aimed at estimating the demand for premium gasoline.
In addition, it assessed drivers' awareness of high-octane gasoline and
premium fuels, as well as their willingness to pay extra for such fuel.

Working in parallel, Downstream started preparing production of
base fuel for BP Ultimate at the Ryazan refinery. The goal was to
upgrade A-95 gasoline to the quality level of Euro-4 and, for the first
time to launch a production process for 98 gasoline.

Reaching certain parameters of BP Ultimate's specifications pre-
sented a serious challenge for the RNPK. Fractional composition, aro-
matics and sulphur content differed from what Ryazan specialists were
used to work with. At the kick-off of the project the primary source of
high-octane components was the reforming process. However, it
increases content of aromatics, which is unacceptable for BP Ultimate.
BP Ultimate's specifications also restrict the use of high-octane addi-
tives. All this constituted a major technological task for the refinery's
specialists.

It was decided to use catalytic cracking gasoline as feedstock for
BP Ultimate 95 base fuel. At that point in time, the refinery had only
recently started producing catalytic cracking gasoline. This type of
gasoline has a high octane number and low sulfur content, which
means less aromatics in BP Ultimate 95.

Another challenge facing production of BP Ultimate related to the
delayed launch of alkylation unit. The unit produces alkylate — a valuable
gasoline component with octane number of about 95-96. Alkylate is a
non-aromatic paraffin hydrocarbon, which has no side effects associat-
ed with aromatics. In addition, its calorific value is higher compared to

Hogamay ® Ansaps - Mesgars Neld

nocTynun B npopaxy Hoebli GeH3nH BP Ultimate ¢ okTaHoBbIM

qucnom 95 v 98. Bnepsble Ha poccuiickoM phiHKE HA4anoch Mpoums-
BOACTBO 1 peann3auus TOMMWBa, MOMHOCTbIO COOTBETCTBYIOLIEr0 EBPOMENCKIM
CTaHaapTaM nof W3BecTHbIM GpeHpomM knacca «npemuym» — BP Ultimate. 3to
nogyepkmBaet ctpemnenne THK-BP ykpenuTb cBOE MpUCYTCTBME Ha PO3HUYHOM
pbIHKE Poccun nyTem NPoABUKEHNS BEH3NHOB KNacca «MpemMuym».

/| 80e+1m6pﬂ 2006 ropa Ha Bcex aBTO3anpaBO4HbIX komnnekcax BP

OueHKka BO3MOXXHOCTEH

B npoekTe 6bin0 3aHSTO HECKOMbKO noppaspeneduid KomnaHun, v pa6oTa
BEMnachb N0 Psy HanpaBneH OAHOBPEMEHHO.

[Mpexpe vem HayaTb pa3paboTky KoHuenuwn BbiBoda Tonnue BP Ultimate Ha poc-
CINCKN PbIHOK, CrieuManmcTbl [lenapTtamenTa no BHEAPEHWIO CTPATENAM 11 MapKeTUH-
ra THK-BP coswmecTHo ¢ konneramu 13 ['pynnbl N0 yIpaBnexnio ka4ecTBoM TonvBa
BP npoBenu vccnenoBaHue NOTPEGUTENBCKOTO phiHKa. Ero OCHOBHOM LEMbio CTano
OnpefeneHre Crpoca Ha Tonnuea Kracca «npemiym». Kpome Toro, B pamkax uccre-
[0BaHUS OLEHVBANUCH 3HaHWS BOOWUTENEN O BbICOKOOKTAHOBLIX BEH3WHAX 1 TOMMMBaX
Kracca «MpemMyM», a Takoke BO3MOXHOCTb NNaTiTh GonblUe 3@ Takoe TOMnuBo.

MapannensHo ¢ atum [enapTameHT nepepaboTku Havan paboTy no Hanaxuea-
Hno npou3soacTsa 6asosoro Tonnwea gng BP Ultimate Ha PHIK. Heo6xoanmo
6bino ynyywntb nokasatenn An-95 po Espo-4, a Takke Bnepsble 3anycTUTb
NMHAW NPOW3BOACTBA BEH3MHA C OKTaHOBbLIM Yncnom 98.

Psn napameTpoB HOBOro TonnuBa, ycTaHaenuBaemblx cneundinkaunein BP Ulti-
mate, 6bino TpyaHo nony4utb Ha PHIK. CooTHolleHWe thpakuMoHHOro CocTasa,
COAEPXaHne apoMaTUYecKX COBAVNHEHMIA 1 CePbl BbIN OTAMYHBI OT TOO, C YeM
MpMBLIKNN paBoTaTh ps3aHCKMe cneunanmeTbl. Ha MOMEHT Hayana NpoekTa 0CHOB-
HbIM MCTOYHIIKOM BbICOKOOKTAHOBBIX KOMMOHEHTOB Gbin pUGYOPMIHT, OAHAKO 3T0
MPUBOAWT K YBEMUYEHNIO COREPXaHIS apOMaT4YECKIX BELLECTB, YTO HE[onycTI-
Mo npu nponseopcTee BP Ultimate. Kpome Toro, cneumcukawm orpaHnymnBaioT 1
MPUMEHEHME BbICOKOOKTaHOBLIX 406aBOK. TakiM 06pa3om, nepes crneuyanucTamm
CTOSNa CNOXHas TexHonoru4eckas 3agava.

[ns nponssoactea 6a3oBoro Tonnmea BP Ultimate ¢ oktaHoBbIM 4ucnom 95
BbIr0 PELLEHO 1CMOMb30BaTh GEH3UH KATKPEKIHTa, NPOU3BOACTBO KOTOPOro Hava-
nock Ha PszaHckom HIM3. OH xapakTepuayeTcst 4OCTAaTOYHO BbICOKM COAEpXa-
HIEM OKTaHa U HIN3KM COAEPXaHWEM CEpbl, YTO NO3BOMNMO NONY4UTL B COCTABE
BP Ultimate-95 meHbLUe apomMaT4eckuX COBAMHEHMIA.

Ewe ogHa npobnema ans nonyyenns BP Ultimate 6bina cBs3aHa ¢ Gonee nos-
OHUM MYCKOM B 3KCMAyaTauyio YCTaHOBKY ankiIMpoBaHmus, KoTopas AaeT NpogyKT
ankunaT — LEHHbI KOMNOHEHT GEH3WHOB C OKTaHOBLIM Yucriom nopsiaka 95-96.
370 HeapoMmaTi4ecKui NapacuHOBIA YrNIEBOROPOA, KOTOPLIA HE [AaeT NOBOYHbIX

)



Nepepabiomua o clisim e Downstream

gasoline produced through cracking and much higher compared to gaso-
line produced through reforming.

The brand owners of BP Ultimate did not allow Russian producers
to use the ADA octane-number boost additive for Ai-95 which became
an additional challenge in achieving a high octane number. The ADA
additive was earlier used in fuel for military missiles. "Possibly in the
future we will be able to use this additive. We have sent it for test-
ing along with the Russian-made BP Ultimate. We are now awaiting
response from our foreign colleagues," noted Konstantin Rudyak,
Downstream Production Optimization Manager-.

Introducing New Additives

The production of BP Ultimate required introducing new additive
packages, which led to additional problems, since the Ryazan refinery
lacked capacity for that purpose. A petroleum storage facility in Mytishi
owned by the Magistral group of companies was chosen as the blend-
ing site.

Specialists from ZAQ PCEC put a lot of effort into installing at the
storage facility modern computer-controlled dosing equipment manu-
factured by Enraf. BP uses similar equipment worldwide. The comput-
erized system automatically calculates and dispenses the required
amounts of additives. The equipment also controls the process of mix-

3((heKTOB, CBS3aHHBIX C apoMaTMyeckuMu coepnHenuamu. Kpome Toro, ero
TENNOTBOPHAsA CNOCOGHOCTb NyYle, Y4em Y BGEeH3NHa KPEKMHra, 11 3Ha4UTENbHO
nyyLwe, 4em y 6eH3VHa PUBOPMUHTa.

LononH1TENbHbIE TPYIHOCTY N0 NOMYYEHMI0 BbICOKOr0 OKTAHOBOrO YINCNa bl
BbI3BaHbI TEM, 4TO BnapensLbl 6peHaa BP Ultimate He no3sonunn poccuitckum
Mpo13BOAUTENSM MPUMEHSTL BbICOKOOKTaHOBYIO npucapky AA ans npoussog-
ctBa Au-95. 370 KOHBEPCVOHHBIN NPOLYKT, KOTOPbIV PaHbLUE SBASNCS KOMMOHEH-
TOM PaKeTHbIX TONAWB. «Bo3MOXHO, B [anbHEMWEM Mbl CMOXEM WCMOMb30BaTb
3Ty npucagKy, NocKonbky Mbl OTMPaBWAN € Ha WCMbITaHUs BMECTE ¢ 06pa3Lamm
BP Ultimate poccuiickoro npon3BoacTBa, U TENEPb XAEM OTBETA OT HaLUWX 3apy-
BEXHbIX Komner», — oTMevaeT KoHcTaHTUH Pymsk, MeHemkep no onTuMM3auim
npon3sopacTea [lenaptamenTa nepepa6otku THK-BP.

Kpome Toro, BosHukmv npobnemsl ¢ Tem, yto npowssoacTeo BP Ultimate
noTpeGoBano 0TAensLHO BBOAA Apyroro naketa npucapok. Ha Pasanckom HIM3 Het
CTONMbKO BO3MOXHOCTE Mo OTrpy3ke. [ns BBEOEHWS npucapok Bbina BbiGpaHa
HedhTe6aza B Mbimuwax, npuHagnexaias [pynne komnaHuin «MarucTpanbs.
3[echb ecTb BO3MOXHOCTb BBEAEHIS npucapok kak B An-99, Tak n 8 Au-98.

Cneuvanmetsl 3A0 «[MK3K» nposenu Gonbluyio paboTy No ycTaHOBKe Ha HediTe-
6a3e COBPEMEHHOI0 A03VPYIOLLEro 060PYA0BaHNS C KOMNLIOTEPHBIM YNPaBIEHNEM
npoussopcTa (hupMbl Enraf. AHanoruuHoe o6opypnoBaHue ucnonbayetcs BP no

CLIP & SAVE / HALIA CIPABKA

BP Ultimate is a formulation that improves vehicle perform-
ance, cleans engine and delivers less pollution than regular fuels
(Table 1).

BP Ultimate has been developed through an extensive and rig-
orous testing program conducted using more than 60 different
vehicles. The test vehicles are fully serviced and checked to
ensure that they fully meet all the manufacturers' requirements.
Vehicles are then switched to ordinary unleaded, driven over an

extended period of time and then tested for performance and
emissions.

After that the vehicles are serviced again and then switched to
BP Ultimate fuel and operated over the same distance and driv-
ing conditions. The vehicles are again tested for performance
and emissions with BP Ultimate.

Fig. 1 shows the significant improvement in engine cleaning
power through Inlet Valve Deposit (IVD) reduction with use of

Fuel Feature

Ultimate 95 Ultimate 98

XapaKTepHUCTHKa

Powerful engine

cleaning

Bricokas A ar
OUMCTUTEABHAST

CIIOCOOHOCTH

Low sulphur
Huskoe + +
copepKaHHe Cephl

Friction reduction
CHUKeHUe TpeHUs

High octane
Bricokoe +
OKTaHOBOE YHCAO

SOURCE: TNK-BP / VCTOYHUK: THK-BP
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Benefits can include:

Bo3MOJKHBIE ITIOAOKUTEAbHbBIE

pe3yAbTaThI:

Lower emissions

Improved performance
Improved fuel economy
CHUKeHUe BEIOPOCOB

Boaee sachderTuBHAsA paboTa
ABUTATEAS

OKOHOMMS TOIIABA

Lower emissions

Catalyst protection
CHU>KeHUe BEIOPOCOB
3amuTa KaTaAUTHIeCKOTO
HeWTpaAu3aTopa

Improved performance
Improved fuel economy

and CO,

‘Wear protection in fuel
pumps

Boaee sachdexTuBHasA paboTta
ABUTATEAS

OKOHOMMS TOIIAMBA

u cHU>KeHue Beiopocos CO,
3aluTa TOIAUBHEIX HACOCOB
OT U3HOCA

Improved performance
Improved fuel economy
Increased engine protection
Boaee achdekTuBHAsS paboTa
ABUTATEAS

OKOHOMHSI TOIIAUBA
YAyulieHue 3a1AThl
ABUTATEAS

BP Ultimate. Independent tests show that, with
continuous use, BP Ultimate can help keep an
engine virtually as clean as when it was new pre-
venting 97 percent of I[VD from forming.

The test results also show an improvement in
acceleration times by 5.2 percent on average. There
exists an alternative approach in conveying this
improvement to an increase in engine size. A selec-
tion of cars were reviewed and their change in accel-
eration time was calculated. An average improve-
ment in acceleration time appeared to be 1.1 percent
for every 100 cc increase. For a 5.2 percent increase
in acceleration performance this equates to 469 cc.

Moreover, the tests showed improved power
output across all cars with an average increase of
6.5 percent.

The test results showed an improvement in fuel
consumption as well with the average result show-
ing a 2.0 percent and the individual result being a
3.0 percent improvement.

The comparison in emissions performance is
based on the differences in emissions between
using ordinary fuel and BP Ultimate. The results
show that carbon monoxide is reduced by an aver-
age of 11.6 percent, total hydrocarbons reduced by
6.6 percent, nitrogen oxides reduced by 3.3 percent
and CO, reduced by 2.8 percent. Emission benefits
are derived from cleaner engines, better combus-
tion and lower sulphur.

Table 1 BP Ultimate Unleaded:
Major Features

Ta6n. 1 OcHoBHbIE KapAKTEPHUCTHKM
BP Ultimate

Innovator @ January - February Ne14
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ing additives into base fuel, while the use of markers allows to control
the dosage of additive.

After the first volumes of BP Ultimate were produced, the new prod-
uct had to be tested so to compare it with standard gasoline and
assess its advantages. The testing was performed by the independent
research center at the testing ground in Dmitrov (Moscow Region).
The tests were conducted on three pairs of vehicles, of which one was
imported and two Russian-made.

Training personnel of the BP service stations was another significant
aspect of preparing for the market entry of the new product. Training
was organized for about 700 people, including filling personnel, shift
heads, cashiers and managers.

Consumer Recognition

The new product has been positively received by drivers, which led to
a 10 percent increase of total sales at BP service stations. As a result,
the end-year targets set in the project's financial memorandum were
reached after one month following the launch of the product.

The Strategy Implementation and Marketing Dept. is currently
developing a new branded fuel for the TNK gas stations. Plans of
introducing to the market new branded diesel grades are also being
considered.

BCEMY Mupy. KomnbloTepranpoBaHHasi cucTemMa CamMoCTOSTENbHO PAcCHUTLIBAET U
[03pyeT konnyecTBo npucapku. Kpome Toro, aTo 060pyaoBaHue KOHTPOMMPYET
MpOLECC NepemMeLIMBaHIAS, @ UCMOSb30BaHE MapKEPOB NO3BOMSET OTCNEXMBATh
KOMYECTBO BBEJEHHOV NpUCaaKK.

Mocne nony4enns nepebix naptin BP Ultimate, HeoGxomymMo 6bino NpoBECTM
TECTMPOBAHWE HOBOTO NPOAYKTa, YTOBbI CPaBHWTb €ro C 0BbI4HBIM TOMIMBOM W
OLEHUTb ero npermyLLecTsa. lccnenosaHns npoBoavn He3aBuCUMbI UCCHEa0Ba-
TENbCKWA LUEHTP Ha nonuroHe B ropode [mutpos (MockoBckas o6nacTb). Menbl-
TaHsl NMPOBOAVANCH Ha OJHOV Nape aBTOMOBUMEN MHOCTPAHHOTO NPOU3BOLCTBA U
[OBYX NMapax 0TeYECTBEHHbIX aBTOMOGUNEN.

Ba)HbIM acnekTom NoAroToBKY K BbIBOAY HOBOO MPOAYKTa Ha PbIHOK CTano obyde-
HIe COTPYAHWKOB aBTO3anpaBoyHbIX komnnekcos BP. Bcero 6Gbino 0by4eHo nopsiaka
700 YenoBek — cpeay HUX 3anpaBLLKKL, CTapLUVE CMEH, KaCCUpbl U YNpaBnsioLLve.

Notpedutenn «ouenunu» BP Ultimate

HoBWHKa 6bIna NONOXWTENBHO BOCTIPUHSTA aBTOMOBUAMCTaMN: 0BLLUME Npoaaxm
Ha aBT03anpaBo4HbIX komnnekcax BP ysenuuunucs Gonee yem Ha 10%. 3a nep-
BbIil MECSL| CO AHS Ha4ana Npofax pesynbTaTbl AOCTUMN YPOBHS 3annaHMpoBaH-
HOro nokasaTens Ha KOHew rofa B (hMHaHCOBOM MEMOpaHZyMe MpoekTa.

B HacTosee Bpevs [lenapTameHT BHEAPEHWS CTPaTErum U MapkeTuHra Beget
pa3paboTky 6penposanHoro Tonnvea ans A3C THK. Takxe nnaHupyeTcs paccmo-
TPETb BO3MOXHOCTb BbIBOAA Ha PbIHOK GPEHAMPOBAHHBIX AN3ENbHbIX TOMMB.

Tonauso BP Ultimate cmoco6¢TByeT MOBBIIEHUIO 9 HEKTUB-
HOCTHU PabOTEI ABUTATEASI 1 €T0 OUHUIIEHUIO, @ TAK)Ke CHUKEHUIO
BPEAHBIX BBIODOCOB IO CPABHEHUIO C OOBIYHBEIM OEH3MHOM
(Taba. 1).

TonamBa BP Ultimate 66iAu pazpaboTaHbl C OIIOPOM Ha IIPO-
rpaMMy BCECTOPOHHUX JKECTKUX HCIBITAHUM, B KOTOPBIX OBIAO
3aAetcTBOBaHO Ooaee 60 pasAMuUHBIX aBTOMOOUAeH. Ilepep
WUCHBITAHUSIMY BCE aBTOMOOMAM IIPOIIAN TEXHUYECKHUH OCMOTP
Ha COOTBETCTBHE NapaMeTpaM, 3asiBA€HHBIM IIPOU3BOAUTEAEM.
3aTeM aBTOMOOWMAU OLIAM 3alPaBACHBI OOLIYHBLIM HEITUAUPO-
BaHHBIM OEH3MHOM M 9KCIIAYaTUPOBAAUCE B TEYEHUE ANUTEABHO-
IO IEPHOAA BPEMEHH, ITIOCAE Yero ObIA IIPOM3BEAEH 3aMep II0Ka-
3aTeAell 9KOHOMUYHOCTU ¥ TOKCUYHOCTH.

[Tocre 2TOTO aBTOMOOMAU BHOBL HPOIIAM TEXHUYECKUU
0CMOTp, ObIAU 3anipaBAeHbI 6en3uHoM BP Ultimate u skcnayaTu-
POBAAMCH B YCAOBUSX M C IPOOEroM, aHAAOTHYHBIM 3TAIy
9KCIIAyaTalluy Ha OOLIYHOM TOIIAMBE. 3aTeM OLIA IIPOU3BEACH
3aMep IoKa3aTeAel 9KOHOMUYHOCTHU ¥ TOKCUYHOCTH II0 TOIIAUBY
BP Ultimate.

Ha Puc. 1 moka3aHO 3HAUUTEABHOE YAYUIIEHHE OYUCTUTEAb-
HOU crocobHocTH mpu ucnoab3oBanuu BP Ultimate, xoTopoe
IIPOUCXOAUT 3a CUET YMEHBIIIeHUs MacChl yKe UMEIOIIUXCs Ha
BIIyCKHBIX KAQIlaHaX OTAOKEHHH. Kak IIOKa3bIBAIOT HE3aBUCH-
Mble UCIBITaHUS, IPU IOCTOSHHOM KcnoAb3oBanuu BP Ultimate
HOBBIN ABUTaTE€Ab OCTAHETCS
YUCTBHIM, OCKOABKY BP Ulti-

o0beMa ABuraTensi. Ha HeCKOABKUX aBTOMOOHUASX OBLIAU IIPOBe-
AEHBI 3aMephl U3MEeHEeHUsI AMHAMUKH YCKOPEHUs], U 3aTeM 3TOT
IIOKa3aTeAb OBIA ITIePecYrTaH B AOIIOAHUTEABHBIM 00'bEM ABUTA-
Teas. CpeaHee yAyUIIeHUe BpeMeHU YCKOPeHHs cocTaBUAO 1,1%
Ha KaykABle AomoAHuTeAbHBIe 100 e, Takum 06pasoM, yAaydIie-
HHe II0Ka3aTeAsl Ha 5,2% COOTBETCTBYET YBEAMUEHHIO O0O0beMa
ABHUTaTeAs Ha 469 cm3.

Kpowme TOro, pe3yAbTaThl UCIIBITAHUMN TaKKe MOKAa3aAU IOBbI-
IIeHNe MOIIHOCTH ABUTaTEAEH BCEX aBTOMOOUAEHN, YIaCTBOBAB-
IIUX B UCIEITAHUAX B CPeAHEM Ha 6,5%.

Pe3yAbTaThI NCIBITAHUIN TaKyKe TOBOPAT 00 YAYYIIEHUH KO-
HOMUYHOCTHU ABUTaTeAd. B cpepHeM pacXop TOINAMBA CHU3UACT
Ha 2,0%, a B OTAEABHEIX CAyYasx - Ha 3,0%.

Kpome Toro, 6BIAN TPOBEAEHBI UCIIBITAHUS, B XOAE€ KOTOPBIX
aBTOMOOUAY IIPOE3KaAU OIIPEAEAEHHOE PACCTOSTHUE Ha OOBIU-
HOM TOIIAMBE C ITOCAEAYIOIIUM M3MepeHueM BhIOpocos. Te ke
aBTOMOOWAH 3aTeM IIPOoe3’KaAl TO JKe paccTosiHue Ha BP Ulti-
mate. Pe3yAbTaThl MCHBITAHUN [IOKA3aAU, 9YTO AOASL YTapHOTO
rasa B BEIOpOCax B CpepAHEeM CHU3HUAACH Ha 11,6%, HecropeBIiux
YTAEBOAOPOAOB — Ha 6,6%, OKCHAOB a3ota — Ha 3,3%, ANOKCH-
Aa yraepopa — Ha 2,8%. CHMJKeHHe BpPEAHBIX BBIOPOCOB
BBEIXAOIIHBIX Ta30B OBIAO AOCTUTHYTO 3@ CUET Ay4IIer OUUCTKHU
ABHUTraTeAs, OOAee IMOAHOTO CTOPaHUs TOIAWBA U CHUJKEHUS B
HeM COAepIKaHUs Cephl.

H Ordinary Unleaded H BP Ultimate

OO6bI4HbI 6EH3NH

70 percent

reduction
CHunxeHne

mate TpepoTBpaiiaer obpa- 800
30BaHue 97% OTAOKEHUU.
Pe3yAbTaThl MCHOBITAHUU 700
TaK’Ke TIOKa3aAU MTOBLIIIeHNE
AMHAMUKU YCKOPEHUST aBTO- ?E 600
MOOWASI B cpepaHeM Ha 5,2%. =<
£ s 500
OTO MOXKHO NPEACTABUTH B Sz
[
BUAE «AOIIOAHUTEABHOTO» E § 400
85
. . 8o 300
Fig. 1 BP Ultimate s
Unleaded Removes 200
Pre-existing Deposits 100
Puc. 1 Ypanenne 0
HWMEeIOLLUKCA B Car 1
o ABTOMOGMb 1
LBUrartese OT/I0)KeHUH

Ha 70%

Car 2
ABTOMOGUNb 2

Car 3
ABTOMOGUNb 3

Average
CpepHuin nokasartenb

SOURCE: TNK-BP / UCTOYHUK: THK-BP
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il Like Honey

Pycckoe mecmoposxgenue ABAsiemCs OGHUM U3 BAKHeUwux Hepa3pabomaHHbx akmusoB THK-BP.
Hecmomps Ha mo, umo oHo 6b110 omKpblmo B 1968 rogy, pazpabomka Ha HeM He BeAdChb, NOCKOAbKY
mpaguyuoHHble MEMOghL gAs Smoro He nogxogam. Tem nHe meHee, KomnaHusa Hageemcs Hallmu cnocoo,
Komopalll obecnevum peHmabeAbHOCMb U 3¢hheKmuBHOCIb paspabomku Pycckoro mecmoposxgeHusl.

Russkoye field is one of the important undeveloped assets in TNK-BP's portfolio. Discovered in 1968 it
still remains undeveloped because it could not be developed with traditional methods. But the
Company hopes to come up with a method that can make Russkoye production both effective and eco-

nomical.

P3aupn Murepe (RPeters@tnk-bp.com),
[poeKTHbIN MeHeKep,

[lenaptameHT oLeHKn npoekTos,

bH «TexHonorvm»

Randy Peters (RPeters@tnk-bp.com),
Project Manager, Pre-Projects, Technology

at Russkoye oilfield since 2002. However, the field's unique fea-

tures prevented TNK from developing it at the moment of license
acquisition. These unique features include the oil structure and chem-
istry that cause certain problems both for production and transporta-
tion. The appearance of British partners and a thorough scientific study
allowed the Company to obtain the technologies that can help develop
Russkoye field.

TNK—BP has been holding a license for development and production

Russkoye Challenge

Russkoye is a big field (35 km by 15 km) holding significant reserves
of ail — official recoverable reserves are estimated to be 410 min t .
Still the field has remained undeveloped for more than 35 years.
Russkoye field development is complicated by a wide range of factors
including heavy oil, complex geological cross-section, lack of infrastruc-
ture and challenging production conditions.

1

Caiimon bakwwm (SBakshi@tnk-bp.com],
[poexTHbIN MeHexep,

[lenapTameHT oLeHKy npoexTos,

BH «TexHonarvmn»

Simon Bakshi (SBakshi@tnk-bp.com),
Project Manager, Pre-Projects, Technology

poxpeHnst ¢ 2002 ropa. OaHako B CUNy YHKANbHOCTW MECTOPOXMAEHNS Ha

nepuog, nonyyeqns nuuenaun THK He Bbina roToBa K ero paspaboTke. Jta
VHIKANbHOCTb 3aKM04aeTest B CTPYKTYPE M XUMUYECKOM COCTaBe HedhTu, KoTopble
06yCnaBNMBalOT CMOXHOCTM Kak npu Ao6bl4e, Tak U npn TpaHcnopTuposke. C
nosiBNeHeM BpIUTaHCKMX NApTHEPOB, a TakXe NOCNe TILATENbHON Hay4YHO Npopa-
6oTki y KomnaHui nosiBunnch TEXHOMOrMK, NO3BOMSIOLLME Ha4aTb 0cBOEHME Pyc-
CKOr0 MECTOPOX/EHVS.

THK—BP BNafeeT NNLEH3VeN Ha pa3paBoTky 1 1o6bidy HedTi Pycckoro mecTo-

Mpo6nembi pa3pabotku Pycckoro mecTopoxaeHns

Pycckoe mecTopoxeHne 3aHuMaeT Gombluyio Tepputopuio (35 kM x 15 km) 1
COMEPXKUT 3HAYNTENbHbIE 3anackl HehTh. Mo ouLManbHBIBIM OLIBHKAM, 113BReKae-
Mble 3anackl coctagnatoT 410 MnH T. Tem He MeHee, Ha NpoTshkeHun Gonee 35 net
MECTOPOX[EH/E OCTAETCH Hepa3paGoTaHHbIM. Ero OCBOBHWE OCMOXHEHO LENbIM
PANOM (haKTOPOB, CBS3aHHbIX C BbICOKO BSI3KOCTbIO HEQITIA, CIIOKHBIM EOMOrMHECKIM
pPaspesoM, OTCYTCTBIEM WUHGPACTPYKTYPbI U HENPOCTBIMIA YCHIOBUSMM Pa3paBaTku.

Innovator @ January - February Ne14
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One of the primary challenges in Russkoye is the fact that the oil is
viscous and heavy (average viscosity is thought to be 220-250 cen-
tipoise). The other challenge is surface conditions: the ailfield is locat-
ed in the polar region and at the time when most activities are sched-
uled to be performed the temperatures are -30 C to -50 C. Trying to
flow this sort of oil at those of the surface conditions is a real chal-
lenge.

The reservoir is normally pressured (80-100 bar) and the tempera-
ture is about +20 C. So the reservoir conditions are not unique but
the development of the field is complicated by the fact that there is
500-600 m of permafrost in this area. Dealing with this problem, the
potential of this layer's deconsolidation during production and drilling is
key to success at Russkoye.

The transportation is complicated not only due to the hard access to
Russkoye, but because of the absence of a permanent road up to the
oilfield as well.

The nearest town to Russkoye field is Novyy Urengoy. A very impor-
tant location for the field's development is Korotchaevo which is about
130 km away from Russkoye. There is a good black top road from
Korotchaevo up to Zapolyarnoye. To get from Zapolyarnoye to Russkoye
there is a winter road about 45 km long which is in place only from
December to May.

TNK-BP is also developing a similar field, the Vanyogan field in Siberia.
There are already several horizontal wells drilled, there's been certain
success in terms of rate, and this experience can be useful for
Russkoye developers. The main difference between the two fields is the
fact that Vanyogan is located very near Nizhnevartovsk and there are
only about 200 m of permafrost there. But in terms of reservoir,
Vanyogan has similar geology.

Pilot Program in Russkoye

It is extremely important that TNK-BP has confidence before devel-
oping Russkaye. It is necessary to estimate the production rates we
can expect from horizontal wells. In winter 2006-2007 pilot activities
will take place at Russkoye to allow realistic prediction of how the field
will produce. It is vital that the collection and laboratory analysis of flu-
ids in each of the different wells are accurate and believable because
there will be investment decisions based on this data. The primary
objective is to get data, to allow realistic estimation of a development
of Russkoye.

OpHoit 13 0CHOBHbIX NPOBIEM, CBA3aHHbIX C OCBOEHIEM PycCKoro MecTopoxaeHus,
ABNAETCS BbICOKAs BS3KOCTb HehTM (B cpeaHeM, oHa ougHusaetcs B 220-250 caHTu-
nya3). CnoXHOCTb NpefcTaBnaioT M KIMMATUYECKE YCIIOBIS B PEMVOHE: MECTOPOX-
[IEH1E PAcMONOXEHO B 3anonsipbe, 11 B NEPIOf BbINOHEHMS OCHOBHOMO 06bema paBoT
Temnepatypa kone6netca ot -30°C no -50°C. [Npokayka HedTI G ONMCAHHBIMI XapaK-
TEpUCTIKaMI B NOROGHbIX YCNOBISX — BECbMa CEPbe3Hast 3aava.

MnacToBble XapakTEPUCTUKM He SBRSKOTCS YHUKAmMbHIMU: [1ABNEHIE HaXxOaWTCS B
HopmarnbHbIx npepnenax (B0-100 6ap), Temnepatypa — nopsiaka +20°C. OpHako pas-
paboTka MnacTa OCMOXHSETCS TEM, YTO rNy6uHa NpOMEp3aHist rPyHTa B pavioHe
mecTopoxaeHus coctasnset nopspka 900-600 m. Pewenre npobnems! npeaoTspa-
LLIeHMs! pa3ynmoTHEHNs 3TOO Crost B Xofe BypeHwst 11 pa3paboTkin SBNSETCS KIOHOM K
yCrexy B 0CBOEHIM Pycckoro MecTopoXagHIs.

Mpouecc TPaHCMOPTUPOBKY OCTIOXKHSAETCS HE TOMbKO TPYAHONOCTYMHOCTLI0 MECTO-
POXEHNS, HO 11 OTCYTCTBMEM NOCTOSHHOI [OPOTA [0 HEro.

Briwxaiwmm K Pycckomy MecTopoxaeHnio ropofoM sensetcs Hobii YpeHroi.
[pyrm BaxHbIM 1191 OCBOEHIS HACENEHHbIM NMyHKTOM sBnsieTcs KopoTyaeso, pacno-
noxenHoe npumepHo B 130 kv oT Pycckoro mecTopoxperus. Ot Kopotyaeso fo
3anonsipHoro MECTOPOXAEHIS NPONOXEHa XopoLUast aBTOMOBIMbHas [Opora ¢ TBEp-
ObIM MOKPbITVEM, @ OT 3anonspHoro Ao Pycckoro MoxHo [o6pathes no 49-kunome-
TPOBOMY «3UMHMKY», KOTOPbIA EVCTBYET TOMbKO B NEpUOS C Aekabps no Mail.

B Cu6upu THK-BP pa3pabaTbiBaeT noxoxee MecTopoxaeHue — BaHberaHckae. Tam
Y)KE NPOBYPEHD HECKOMBKO OPU3OHTaNbHbIX CKBAXMH, AOCTUTHYTHI HEMMOXVE NoKa3a-
TENW NMPOVN3BOANTENBHOCTI. 3TOT OMbIT MOXET GbiTb MOME3EH [N CMEUWanucTos,
ocBavBatoLLx Pycckoe mecTopoxaenue. OpHako BaHberaHckoe MECTOPOXAEHIE pac-
MONOXEHO B HENOCPECTBEHHOM 6n130CTY 0T HiKHEBapTOBCKa, 11 ryb1Ha npoMep3a-
HIs rpyHTa cocTaBnseT nopsiaka 200 M — B 3TOM W COCTOWT Ero I1aBHoe OT/nYMe OT
Pycckoro. Ho ¢ To4kw 3peHist nnacta, BaHberaH IMEET aHanoriYHoe reononi4eckoe
CTPOEHYE.

Peannzayus nunoTHoi nporpaMmbl
Ha vaCKOM MeCTOpPOXXAEHHUH

[ns THK-BP 4pe3sbitaiiHo BaxHO UMETb YBEPEHHOCTb B YCrEXe NPOeKTa A0 Haya-
na pa3paboTky Pycckaro mecTopoxaeHns. Heobxoanumo npoBecTY OLEeHKY 0Xvaaemoit
NpOVN3BOANTENBHOCTI FOPU30HTaNbHbIX ckBaxkuH. 3umoi 2006-2007 ropa Ha Pyc-
CKOM MECTOPOXAEHM B PaMKaXx MUMOTHOM MporpaMmbl GyayT MpoBeAeHbl PaGoThl,
KOTOpble NO3BONST CAENaTb PEArACTUYHYI0 OLEHKY BO3MOXHbIX OGLEMOB A0BbIHN.
BaxHo 0BecneynTb TOYHOCTb 11 JOCTOBEPHOCTL aHan13a npo6 XXWAKOCTHA, NOMYHEHHbIX
113 KaXX[0M CKBAXVHBI, MOCKOMbKY PELUEHNS O (DVHAHCPOBaHMI MPOEKTa ByayT NPUHI-
MaThCs Mcxops 13 atoi uHdopmaumn. OcHoBHOM 3apadelt NUNOTHOM NpOrpaMMbl
BNSIETCS COOP AaHHbIX, 0BECNEYMBAIOLLIMX PEANACTIYHYI0 OLEHKY LENecooGpasHocTy

CLIP & SAVE / HALUA CNPABKA

Russkoye gas-and-oil field containing heavy oil was discovered
in 1968. The field is located in Tazovsky area of Yamal-Nenets
Autonomous District (YANAO), in the northern part of Pur-Taz Oil
and Gas Region. Hydrocarbons reservoir is confined to terrigenous
rock of Upper Senomanian, at depths of about 800-900 m. The field
is considered unique according to the combination of factors pre-
senting major development and production challenges. Russkoye
is removed from major industrial centers and developed oil and

gas areas.

According to the size of in-place (1.5 bln t) and recoverable

(410 mln t) resources the field is one of the largest in Russia.

Hydrocarbons are concentrated at depth of 0.8-0.9 km. Oil densi-
ty is 0.94 g/ccm. Initial production is up to 9t for oil and 2 mln cu. m

of gas per day.

A distinctive feature of Russkoye oil is its high viscosity in reser-
voir conditions. This oil may be used as feedstock to produce high-
quality jet and diesel fuel, arctic grade low cold-test oil, construc-

tion and road bitumen and electrode coke.

Source: Geologiya Nefti i Gaza magazine
HcroyHuK: )XxypHaa «I'eonorust HepTu 1 rasa»
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Pycckoe razoHeTsHOE MECTOPOKACHUE BBICOKOBA3KOU HedTr
OBINO OTKPHITO B 1968 ropy. PacmonoskenHo B Ta30BCKOM pairioHe
SImanro-Henenmkoro aBTroHoMHOro okpyra (IHAO), B ceBepHoOI
gacTu ITyp-Ta3zoBckoi HedrerazonocHou obractu (HI'O). 3arexn
YTAEBOAOPOAOB IPHYpOYEHa K TEPPUIeHHBIM IIOPOAAM BEpXHEN
YaCTH CEHOMAHCKHUX OTAOKEHUH, 3aAeralolliX 3AeCh Ha IAyOuHe
0Kron0 800-900 M. MecToposKAeHNEe YHHKAABHO II0 COYETaHUIO (Dak-
TOPOB, CO3AAIOLINX OOABIIHE TPYAHOCTH AASI €T0 OCBOCHHS U AQAB-
Heren pa3padboTku. OHO HAXOAUTCS Ha OOABIIIOM PACCTOSTHUU OT
KPYIHBIX IPOMBIIIAEHHBIX IJEHTPOB M OCBOEHHBIX He(MTEIIPOMBI-
CAOBBIX TIAOIIAAEH.

[Mo BeAmumHEe TeoroTHYeCKUX (1,5 MAPA T) ¥ U3BAEKAEMBIX 3alla-
COB (410 MAH T) MECTOPOSKACHHE SIBASIETCS OAHUM U3 KPYITHEHIIINX
B Poccun.

YrAeBoAOPOAHOE CHIpbe HaxopuTcs Ha TayoumHe 0,8-0,9 k.
TTarotHOCTS HedTH 0, 94 r/cM3. HauaAbHBIN ACGUT CKBAXKUHBL — AO
9 1T HedbTH ¥ 2 MAH M3 rasa B CyTKH.

OTAMYUTEABHOM 0COOEHHOCTBIO HedTH Pycckoro mectoposkae-
HUS SIBASIETCS €e BBICOKAd BA3KOCTh B IIAACTOBBIX yCAOBHSAX. M3
3TOM He(PTH MOJKHO ITOAYYaTh BBICOKOKQYeCTBEHHOE PEaKTUBHOE 1
AM3EABHOE TOIAMBO, apKTHUYECKHe HI3K03aCTHIBAIOIINE MaroCep-
HUCTBIE MacAQ, CTPOUTEABHbBIE I AOPOJKHBEIE OUTYMBI M S9A€KTPOA-
HBIA KOKC.
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PHOTO: SERGEY MELEKHOV / OTO: CEPTE/ MENEX0B

These are the activities, which the specialists are gaing to perform
during this first pilot stage. First of all the plan is to drill an exploration
well to access lower geologic zones. It is also scheduled to drill two hor-
izontal wells before the winter road is lost in May and to do long-term
tests on both of those wells to assess productivity of the field. One of
the wells is expected to be under tests for 40 or 50 days and the other
well for at least a couple of weeks. Here it is planned to implement
some interesting technology. The wells will be completed open hole with
sand-screens. And the specialists will use downhole gages to pick up as
much information as possible from the well tests. The focus of these
well tests is to understand what this reservoir can deliver. And these
gages will stay in there for the lifetime of the well continuously to meas-
ure information.

Production with the two horizontal wells not be without it's own set
of challenges. As the wells will be completed open hole and the reservoir
is very friable with a lot of fine particles, the recommendation is to lift
the oil with PCP pumps, because some sand production is expected. The
specialists are not expecting to contain all the sand downhole. Indeed,
they are expecting sand production and there is a need for a mechanism
to measure and monitor the process. That is also important for the
future development — either we accept that we have sand production at
surface or we try to have alternative jobs that control sand downhole.

The other main thing to do during the pilot stage includes reentering
a number of the existing wells to obtain downhole samples in order to
assess oil properties around the field because the field is big and the oil
can vary in composition, gravity and viscasity.

The next phase for Russkoye is dependant on the success of this
pilot. Given success we hope to drill further wells, produce more oil and
also investigate alternative recovery mechanisms such as hot water,
steam injection in case it is appropriate. The objective is to identify a
significant development in the next 3-4 year timeframe and start pro-
ducing 0.5-2 min t of oil per year in Russkoye.

Transportation and Logistics

The unique structure and chemistry of Russkoye oil create difficulties
both for production and transportation. The license authorities in
Salakhard (Yamalo-Nenets autonomous district) pointed out that the
body of the Russkoye oil is similar to honey. Specialists say that such
viscous oil is difficult to pump directly into the pipeline.

1§

Equipment for drilling rigs being
delivered to the Russkoye field.

AocTaBKa 000PYAOBAHUS AAST
OyPOBBIX yCTAHOBOK
4 M Pycckoe MecToposkAeHUE.

pa3paboTky Pycckoro MecTopoxaeHns.

Ha arane nwunoTHoi pa3pa6oTku
CNeuvanucTbl [OMKHbI NPOBECTU Cre-
oytowyve pabotel. Bo-nepsbix, nnanu-
pyetcs 6ypeHne pa3BefblBATENbHOM
CKBaXMHbI 10 6oree rny6okux reono-
rudeckix 30H. Kpome Toro, go mas,
KOrfa nepecTaHeT (YHKLUMOHMPOBATL
«3VIMHWK», HE0B6X0AMMO MpobypuTh
OBE TOpW30HTAMNbHbIE CKBaXWHbI W
NPOBECTW WX WUCMbITAHUA NS OLEHKM
NPOU3BOANTENBHOCTU MECTOPOXAE-
HMS. Ha 0pHOW 13 CKBA&XWH MCMbITa-
HWS NMaHNPYETCA NPOBOAWTL B TEYe-
Hue 40-50 pHen, Ha apyrov — B Teye-
HUE, N0 KpaiHew Mepe, HECKOMbKIX
Hepernb.

Mpw cTpouTensCTBE CKBAXWUH ByAET
NPUMEHATEC  0C06ad  TEXHONOrUA.
3akaHuvBaHIe GyaeT ocyLecTBNSTLCS
B OTKPLITOM CTBOSE C BbINaSEHNEM PacknuHUBAIOLLEro areHTa. B xofe ncnbitaHmi
CNeunanucTbl MNaHUpyloT 3a[eiiCTBOBATb BHYTPUCKBAXWHHBIE W3MEPUTENbHbIE
npuopbl Ang cbopa kak MOXHO 6Gombluero konu4ectea MHopmaumn. OCHOBHOI
3a7ja4el JBNIeTcs OnpefeneHne BO3MOXHO/A NPOM3BOANTENLHOCTY NnacTa. M3me-
pUTENbHBIE NMPUBOPLI BYOYT HAXOOUTLCH B CKBAXMHE MOCTOSHHO, O6GECneYnBas
HenpepbIBHbIA cO0p MH(opMaLmK.

[o6blya HethTU M3 3TUX FOPU3OHTAMbHBIX CKBAXWH Takxe ByaeT compsikeHa C
onpegdeneHHsIMU TpyoHoCTAMM. [ockonbKy 3akaHumBaHue ByAeT OCYLLEeCTBASTLCH
B OTKPbLITOM CTBOSE, @ KOM/EKTOP COLEPXXUT MHOXECTBO MENKIX YaCcTuLl, PEKOMEH-
OYETCS MPUMEHSTb BUHTOBBIE HAcOChl. JTO 06YCMOBNEHO TEM, YTO CMEUManmCT
0XMOAIT Hannyue oNpPeaeneHHoro KOMYeCTBa Necka B XXWAKocTY. OHW He nnaHm-
pYIOT YEpXnBaTh BECb NEcok Ha 3aboe. OH GymeT npucyTCTBOBaTb B A0GLITONM
HeqT, 1 ONS KOHTPONS W M3MEPEHIS 3TOro npolecca TpebyeTcs CreuyanbHbIi
MexaHuam. Kpome Toro, And fanbHeiler pa3paboTki HEOBXOmUMO pelmuTh
BOMPOC 0 MECTE KOHTPOMS NEcka — Ha NOBEPXHOCTY WK Ha 3860e CKBaXMHbI.

B xope nunoTHol pa3paboTkn Takxe NNaHMPYeTCs NOBTOPHbIA BXOA B PAA
CYLLECTBYIOLLMX CKBAXMH C LIEMblo 0T60pa Npob 1 OLEHKW XapaKTepUCTVK HeqTu
Mo BCEMy MeCTOPOXAeHWt0. Takas HeoBXxoaUMocTb 06YCnoBeHa GomnbLUMMIA pas-
Mepamu MEeCTOPOXAEHS, e COCTaB, MNOTHOCTb U BA3KOCTb HE(TW MOryT
BapbMPOBATLCS.

Ot ycnexa nunoTHoro atana GyneT 3aBKCETb CReayloLi 3Tan pa3paGoTku
MECTOpOXAeHUs. B cnydae yaayHoro 3aBepLueHns NEpBOro 3Tana Mbl NNaHnpyem
NpoBYpUTL [OMOSHNTENbHBIE CKBAXWHbI, YBEMUYMTL [06bIYY, @ TaKKe WN3y4nTb
BO3MOXHOCTb MPUMEHEHUA anbTepHaTVBHbIX METOA0B [06bI4W, Hampumep, C
1Cnonb30BaHeM NOJOrPeToN BOAbI AW HarHeTaHus napa. Halwa 3agaya cocTo-
WT B OLEHKe LienecoobpasHocTy mMacluTabHol pa3paboTku Pycckoro MecTopoX-
[EHWS B TEYEHME CNEAYIOLLUX TPEX-YETbIPEX NET U AOCTUXEHWE YPOBHA [06bI4M
0,5-2 MnH T B roA.

o

Tpancnopt U norucTuka

YHWKanbHas CTPYKTYpa 1 XUMIYECKUI cocTaB HedhTu Pycckoro MecTopoXaeHns
MPMBOAAT K TOMY, YTO CNIOXKHOCTW BO3HMKAIOT HE TOMbKO NpW A06GbIYe, HO Takxe U
Mpu TPaHCMOpTUPOBKe Npoaykumy. Kak cnpaBednmeo 3ameTnu yneHbl Komuteta
no nuuexsuposannio B Canexapge (AHAQ), HedhTb Pycckoro MecTopoxpaeHns no
KOHCMCTEHLMM NOX0Xa Ha Med. CneumanucTbl roBOpST, YTO Takylo BA3KYID HE(Tb
[0CTATO4HO CIOXHO 3aKauMBaTh HEMOCPEACTBEHHO B HENTENPOBOA.

K cuacTblo Ans Hac, B pervioHe 0CTaTO4HO MCTOYHMKOB Nerkoi Hedhtu. [lobas-
TIEHWE ee B BA3KYH0 HEDTb CAENaeT NocnedHiolo 6onee NpuUroaHoA Ans TpaHenop-
Tuposku. Hepaneko ot Pycckoro mectopoxaerus THK-BP paspabatbiBaeT borb-

Innovator @ January - February Ne14
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Fortunately there are quite a few sources for light oil in the area.
Light oil can mix with this heavy oil to make it more transportable.
TNK-BP has Bolshekhetsky field not far away which has light oil, so
most pragmatic way of developing this area would be to somehow link
this field with Russkoye into Zapalyarnoye and then out to Transneft.

As far back as four years ago, Russkoye field's numerous challenges
seemed insourmountable. Today, it is no longer so — with the right tech-
nology in place we can be sure that Russkoye will be brought on stream
and make a valuable addition to TNK-BP's host of prize greenfield
assets. [d

LIEXeTCKyl0 Nnowanb, COAepXallyld nerkylo HedTb. Havbonee pauyoHanbHbIM
PELLEHNEM B JAHHOM CNy4ae NPefCcTaBngeTcst COEAMHEHNE 3TOM0 MECTOPOXAEHNS
¢ Pycckum, a 3aTem 1 ¢ 3anonsipHbIM MECTOPOXAEHUEM C NOCAEAYOLLMM BbIXOLOM
Ha CUCTEMY MarucTpanbHbIX TpyGonpoBofoB «TpaHCHEqTI».

Ewle 4YeTbipe roga Hasaf, TPYAHOCTM, C KOTOPLIMIA BbINO COMPSXKEHO OCBOEHIE
Pycckoro MecTopox/aeHis, kasanich HenpeoponuMbiMu. CeroHs 3To ke He Tak
— Bnarofaps MPUMEHEHNI0 COBPEMEHHBIX TEXHOMOMMIA MOXHO He COMHEBATBLCS, YTO
Ha Pycckom MecTopoxpeHun B 0603pumom Gyayllem HayHeTes 4o6bida HedTi 1
OHO CTAHET LieHHbIM [OMOSIHEHWEM B MOPT(ENE MEPBOKMACCHbIX «MPUHMUIIL»-
akteos THK-BP.

POINT OF VIEW / MHEHRNE

Richard Herbert, EVP Technology, recently gave the kick-
off speech at the Russkoye Pilot Workshop. In this workshop
all parties involved in performing the pilot activities in the
Russkoye field this winter got together for two days and
worked out schedules and protocols for performing the pilot.
These excerpts from Richard Herbert's speech give manage-
ment perspective on the potential importance of the Russkoye

field:

"Russkoye project is a very important project for TNK-BP.
The Russkoye field was discovered many years ago, it has very
large reserves, but it is still undeveloped. We believe as a com-
pany that the technologies exist to develop this field and that
the market exists to produce and sell the oil that is in this field.
And this project is very important both for TNK-BP and I think

for Russia.

Russkoye is the kind of oilfield that we'll be looking for in
the next generation of development, particularly in West
Siberia. Fields that were easy to develop have been found and
developed in the past very successfully. The next generation's

developments
will be more like f
this one. They ‘
will need a new
approach. And l
that is why we are .
bringing a multi-
disciplinary
group to work
together on plan-
ning the imple-
mentation of this
pilot project.
One of the
main drivers in
Russkoye is our
license situation.
We have made
promises about
the activity that
we will conduct
in the field. And
it's very impor-
tant that our

activity is conducted in line with the promises that we've
made. So when we schedule these activities, when we drill an
exploration well, when we drill the horizontal wells it is very
important that we establish a schedule and that we can then
deliver that schedule and there are no delays or excuses for
why we cannot complete the work on time. Keeping our prom-
ises is very important if we are going to have a future with this

asset.

I would like to emphasize the importance of this project to
TNK-BP and we will be watching the progress with great inter-
est as we move to the implementation of drilling and produc-
tion, and I am sure we will have great interest from the author-
ities as well. So when we do the work in Russkoye field, we
have to make sure that we do it safely and in compliance with
all of the safety and environmental requirements of the coun-

try and of our Company".

Hogamay ® Ansaps - Mesgars Neld

Puuapp I'ep6epr, VicioauuTeAbHBIN Bulle-ipe3upeHT BH «Tex-
HOAOTHMM», CA€AAA BCTYIUTEABHBIM AOKAAA Ha CEMUHAPe II0 TUAOT-
HOMY IIPOEKTy pa3paboTku Pycckoro mecropokpeHus. B xope
ABYXAHEBHOTO CEMUHApa BCe CTOPOHBI, IIPUHUMAIOIINE y9acThe B
IIPOEKTe, pa3pabaTbiBaAu IpaUKU U IPOIEAYPHI €r0 peain3a-
nuu. [IprBepeHHBIE HYDKE BBIAGPJKKU M3 BBICTYIIACHMS Pudappa
T'epbepra OTpa’karoT TO 3HaYeHHe, KOTOPOe PYKOBOACTBO KoMmIa-
HUY IIPUAAET OCBOEHHIO PyCCKOTO MECTOPOIKAEHUSI:

«[TpoekT pa3paboTku PycCKOro MeCTOPOKAEHUS SBASETCS
Ype3BblYaliHO BaXKHBIM At THK-BP. OTo MecTopo)kpeHUe ObIAO
OTKPBITO MHOTO AeT Ha3ajh U COAEPKUT 3HAYUTEABbHBIE 3alachl
YTA€BOAOPOAOB, HO IO-TIPE’KHEMy He paspabarbiBaeTcs. Komma-
HUS ITIOAQTAET, YTO CYIIECTBYIOT TEXHOAOTHH, IO3BOASIIOIINE BECTH
pa3paboTKy 3TOTO MECTOPOKAEHNS, a TAaK/Ke PHIHOYHBIE YCAOBHS,
obecneynBarone peHTabeAbHOCTb AOOBIUN. [TpoeKT umMmeeT GOABL-
moe 3HaueHue Kak At THK-BP, Tak 1, g Aymarto, aast Poccun.

B 6yayiem MBI OyaeM pa3pabaThlBaTh UMEHHO TaKUe MeCTO-
PpoXkAeHUsI, B ocobeHHOCTH B 3aniapHou Cubupu. Aerkue B pa3pa-
6OTKe MECTOPOKACHHS yKe OTKPBITHI, OHU OBIAK YCIIEIITHO OCBOEe-
HBI B IIPOIIAOM. MecToposK-
AEHHSI JKe CAEAYIOIIero
TIOKOAEHUST OYAYT ITOXOXKHU
Ha Pycckoe. 3pech moTpe-
OyeTcs COBepILIEeHHO HOBBIM
mopxop.  [losromy — MBI
cobpaAn MHOTONPOMUAL-
HYIO TPYHOIy AAS COBME-
CTHOM PabOTHI 110 IAAHUPO-
BaHHIO ¥ PEAAU3AIUH 9TOTO
TIMAOTHOTO IIPOEKTa.

OAHUM U3 AGBHBIX (hak-
TOPOB, IOOY>KAQIOIIUX Hac
AKTHUBU3UPOBAThH PaboTy 110
Pycckomy — MecToposkae-
HUIO, SIBASIETCSI HEOOXOAHU-
MOCTb COOAIOAEHUS AMIIEH-
3MOHHBIX  00513aTEABCTB,
KacaloluXcsi  IPOU3BOA-
CTBEHHON AESATEABHOCTH.
AAS Hac OYeHb BaXKHO,
yTOoOBI Halla paboTa COOT-
BETCTBOBaAa AQHHBIM
obemanuam. Takum obGpa-
30M, IIpY IAQHUPOBAHUU AEITEABHOCTH Ha PycCKOM MeCcToposkAe-
HUW, IpY OYPEHNNU Pa3BeAbIBATEABHOM CKBa’KIHBI ¥ TOPU30HTAAD-
HBIX CKB&KMH YpPE3BbYAlHO Ba)KHO I'DAaMOTHO pa3paboTaTh Irpa-
(UK U COOAIOAATH ero 6e3 KaKMX-AMO0 3aAepiKeK UAU OOBsICHe-
HUY NIPUYXH, IO KOTOPBIM MBI HE MOJKEM 3aBEpIIATH PaboTy B
cpok. CoOAIOAeHMEe B3SITBIX HAMU 0053aTEABCTB BaXKHO AAST AQAD-
HelIIel paboThI 0 AQHHOMY aKTHUBY.

Sl TakKe XOTeA Obl IIOAYEPKHYTH 3HAUEHHE 3TOTO IIPOEKTa AAS
THK-BP, a Tak>Ke TO, 4TO MBI OyA€M C OOABIINM HHTEPECOM CACAUTE
3a XOAOM €0 peaAu3alldy IpU IepeXoAe K JTalaM OypeHus u
A00BIUM. 5 TaK)Ke He COMHEBAIOCH, YTO HE MEHBIIIIHI MHTEPEeC K IIPO-
eKTy OyAyT IPOSIBASITH KOHTPOAMPYIOIIHE OpraHbl. TakuM o6pas3om,
npu paboTe Ha PycCKOM MeCTOPO’KACHHM HaM HEOOXOAMMO Hey-
KOCHHUTEABHO co0AIopaTh Bee TpeboBanust OT, I[1b u OOC, ycraHo-
BAEHHBIE KaK rOCYA@PCTBEHHBIMU OPTaHaMU, TaK ¥ KOPIIOPATUBHEI-
MU CTaHAAPTAMMY.

PHOTO: MAXIM SMIRNOV / ®0TO: MAKCIIM CMUPHOB

17



Humusuponz v uwgpacmpysmypa © Engingering and Infrastructure

SOURCE: TNK-BP / MCTO4HWK: THK-BP

lipoexTupoBanne cucTem BOAONOArOTOBKH

N HarHEeTaHuda B NNacT

Facility Engineering: Water Treatment and Injection

OcnoBHas uacmb Hegpmegobriuu THK-BP npuxogumcs Ha 3peAble MecImoposkgeHus, rge noggepxxanue
naacmosoro gasaerus (I111A) urpaem KAtoueByro poab. Kpome moro, Boga UCNOAb3yemcs gas
peaAu3ayuu pa3AudHbIX MEXHOAOIUll 3aBOGHEeHUA, HaQUeAeHHbIX Hd MAKCUMAAbHOE U3BAeYeHue
reoAoruieckux 3anacoB Hegpmu. Ars cogeticmBusa [IpousBogcmBenHbiM Equrnuuyam (I1E) u
YnpaBaenuto « Kpynnble npoekmabl» B 06AGCMU NPUHAMUA AYHUIUX MEeXHUYeCKUX U 9KOHOMUYEeCKUX
peweHnull cneyuarucmsel bH « Texnoaroruu» nogromoBUAU KOMNLAeKCHOe PykoBogcmBo, ompaxkaloujee
OCHOBHble 5Maibl NOGroMOBKU NpoeKmMHoU gokymeHmauuu. Takoll nogxog no3poasem Obicmpee
npucmynums K peaiu3dayuu 6oAee N0O3gHUX 3MAnoB NPOeKmd, a Maxke yCKoOpumb nepexoyg

HenocpegcmBEHHO K gO6bll{e.

Most of TNK-BP's production comes from old fields, where reservoir pressure maintenance is critical to
arresting the output decline. Furthermore, water is used with various techniques to flood out the
remaining oil in place (OIP) the most efficient way possible. In order to assist Performance Units (PU)
and Major Projects to obtain a technical and economical solution with less fuss, Technology Stream has
created a comprehensive Guidance Document that contains the basic elements needed for a Front End
Engineering Design (FEED). This gets us much quicker to the later stages in the project process and

quicker to production.

r—

HAaii JInt (DLeet@tnk-bp.com),

[T18BHbIV MHXEHEP-MeXaHK,

LlenaptameHT MHX1HUPUHIE MPOMbICIOBbIX
o6vexToB, bH «TexHomorvm»

Dave Leet (DLeet@tnk-bp.com),

Senior Rotating Equipment Engineer.,
Facility Engineering, Technology

n addition to the problem of making Water Treatment and Injection

(WTI) systems with the proper basic design, TNK-BP has several

fields with very low permeability that contain significant amounts of
oil. For years, a lot of technical discussion with reservoir and geology
experts has centered on the issue of fracturing rock in the injection
zone through excessive pressure or via other fluid property variations
that weaken the rock. For several of our fields with low permeability, it
is believed fracturing is to be avoided, in order to have a more homoge-
neous sweep of water and to avoid putting water into the wrong zones.
Dirty water tends to plug reservoirs, particularly in the near well bore
area, and this effect is even worse with low-permeability rock. This is
the case where fracturing is not an acceptable way to increase injec-
tivity, so the alternative is to inject very clean water.

Proper Approach to WTI Design

This point is reflected in the Russian OST standard for water
cleanliness, based on permeability and relative porosity (Fig. 1), con-
trolling the two major variables, oil-in-water (OIW) and total sus-

Permeability of Porous Reservoir
Medium ( pm?) / IIpoHUL@eMoCTh
maacra

MOPHCTON CPeABI IAacTa (pum?2)

<01 —
> 0,1 —

< 0,35 2—6,5
> 0,35 <2
< 0,6 3,6—35
> 0,6 < 3,6
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THK-BP npo6nema oecneveHns cucTeM BOAOMOMTOTOBKA M HarHeTaHUs B

NAacT [0MOMHIETCS HanMuMeM psiaa MECTOPOX/EHWA, CONEpXalmx 3Haun-

TENbHbIE 0GbEMbI HEDTW 11 UMEBIOLLMX [OCTATOHYHO HI3KYID BOMOMPOHILAE-
eMOCTb NacToB. Ha NpoTsSXEHUN MHOMAX NET pa3paGoTymKi 11 FeonornA 3yyanu
npoGnemy paspyLUeHns Nopofbl B 30HE HArHETaHUS 3a CHET U3GLITOYHOTO [BMNEHNS
B0 M3MEHEHUS APYrAX CBOACTB XMAKOCTH, CHXKAIOLMX NPOYHOCTb Nopofpl. Cuu-
TAETCH TAKKE, YTO HA HEKOTOPbIX MECTOPOXMEHNSX C HU3KOA BOLOMPOHMLAEMO-
CTbIO CMEayeT He A0nyckaTb pa3pyLUeHis nopofbl, 4To6bl o6ecne4nTs Gonee pas-
HOMEPHY0 OMLTPALMI0 BOIbI, @ TAKXE M36EXaTh HArHeTaHWs BOIbl B 30HbI, I
OHa He TpebyeTcs. 3arpa3HeHHast Boa BEJET K 3aKynopyBaHUi0 KONMeKkTopa, B 0co-
GEHHOCTM B Npu3aboiHoi 30He. 3TO SBMEHWE HOCUT ellle GONee BbIPaXEeHHbIA
XapaKTep Mpy H3KOM BOLOMPOHWLAEMOCT Nopofbl. B Takux crydasx Heponyctu-
MO MPUMEHSITb Pa3pyLLEHIe NOPOAb! [N NOBbILLEHNS NPUEMUCTOCTU CKBaXWHbI. B
Ka4ecTBe anbTepHaTUBHOMO METOMa MOXET MPUMEHSTLCS HarHeTaHe Bofbl BbICO-
KOV O4UCTKIA.

I'pamomblﬁ NMOAKOA K NPOEKTHPOBAHUIO CUCTEM BOJONOANOTOBKH

OnucaHHbIn NpuHLMN Hawen otpaxenwe B poccurickom OCT Ha yicToTy Bodbl, rae
MPYBOASTCS NapaMeTpbl NPOHLAEMOCT 1 OTHOCUTENbHOI nopucTacTh (Puc. 1), ot
KOTOpbIX, B CBOK OYepefb, 3aBUCST [ABE BaXHEMLIME MEPEMEHHbIE BENMMYMHBI —
CcofepxaHne HethTi B Bofie 1 OGLLEE COfiepXaHue B3BELLEHHbIX YacTul. 30ech He
yka3aH eLLe OAvH napameTp, MMEIoLA GonbLUOe 3Ha4eHe NPV NPOEKTPOBaHIN 1
Bbl6ope 060pyA0BaHMS, — pacnpeneneHVe no pasmepam kanemb HethTi 1 TBEpAbIX

Relative Fracture Porosity of Reservoir /
OTHOCHTEAbHAs TPEHMHHAS IOPUCTOCTh

Fig. 1 Permissible content of solids and oil in water injected into a pro-
ductive reservoir for maintaining reservoir pressure (reproduced from
standard OST 39-225-88).

Puc. 1 AomycTuMoe copepsKaHue TBEPABIX YaCTHI] B BOAE, 3aKauUBaeMON
B He(DTSHOM [AACT AASI IOAAEPIKAHUSI [IAACTOBOTO AQBAEHHUSI (IO
craspapry OCT 39-225-88). v

<3 <5
<5 <10
<15 <15
<30 <30
< 40 < 40
< 50 < 50
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Permissible Content in Water (mg/1) /
AomycTnMoe copepikaHue B Boae (Mr/a)

Solids / TBepAbIe YaCTUIBI Oil / Hedts
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Fig. 2 The layout of the modular
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pended solids (TSS). Another prop-
erty not listed here, but essential to
completing the design and selection
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of equipment, is the oil and solid par-
ticle size distribution.

At the same time, we have found our operating units and major proj-
ects for new developments were independently researching the infor-
mation needed to do WTI. This was therefore picked as an item for
which Technology Stream could research the fundamentals, publicize
them, and alleviate the need for so many individual units to duplicate
their work.

In addition to just being a basic reference, the Guide covers two
themes. The first is an emphasis on a modular approach to design, using
standard flow sizes that can be combined for the required total flow.
This allows use of a limited number of components, and eliminates the
need to design a system from the ground up every time. The second
point is modular treatment units can be used in combination to achieve
the required water-quality level (Fig. 2).

The Guide's Main Sections

Fig. 3 illustrates an example of how to select the right equipment,
which is also found in the Guide. The default is traditional gravity water
treatment, which can be integrated with new build packages, including
gravity-settling technologies, plate gravity settlers, hydrophobic filters,
flotation, and chemical injection.

Produced and aquifer water-treatment process equipment may also
need solid/liquid hydrocyclones, desanders, liquid/liquid hydrocyclones
(deoilers), induced gas flotation units, nutshell filters, and pumps. Proper
application of these is demonstrated with examples within the Guide.

Viktor Maltsev (VAMaltsev@tnk-bp.com),

YacTuL.

B T0 e Bpems BbISCHUNOCk, YTO COTPYAHWKM Pa3fNyHbIX NMPOM3BOLACTBEHHbIX
nopgpaspnenenun THK-BP, a Takxe cneunanuctbl Ynpasnenus «KpynHble npoek-
Thi», pa3p860TbIBBIOLLWIB HOBbIE MECTOPOXAEHNSA, CAMOCTOATENBHO 3aHMMaTCA
novckom MHAopMaLuKn, Heobxoaumoi Ans pa3paboTku CUCTEM BOfONOATOTOBKM
1 HarHeTaHus B nnact. Moatomy BH «TexHonorum» NpuHANo peleHne AeTanbHo
N3y4uTb 3TI BOMPOCHI 11 OMYBNNKOBATb OCHOBHLIE PE3YNbTaThl UCCNENOBaHUS,
TEM CambIM, YCTPaHWB HEoBXOAMMOCTb NPOMENbIBaTh OfHY W Ty Xe paBoTty
COTPYLHMKAMI PasfnyHbIX noppasaenenuin Komnaumm.

lMomumo crpaBoyHoi MHAopMaLK pa3paboTaHHoe PykoBofacTBo packpbiBaeT
ellie 1B BaXHbIX acnekTa. Bo-nepsbix, akLEHT CAenaH Ha MOAYNbHOM noaxoae
K MpOEKTUPOBAHMIO: 3AECH WCMONb3YIOTCA CTaHAAPTHblE MapameTpbl pacxopa
XWEAKOCTM, KOMBUHALMM KOTOPbIX NO3BONSKOT NOMY4UTbL TPEBYEMBIA pacxod. 310
M03BONSET VCMONb30BaTh OrPaHNYEHHOE YMCIO KOMMOHEHTOB, @ TakXe YCTPaHs-
eT HeobxoguMocTb pa3paboTki CUCTEM Kaxpblh pa3 «C Hyns». Bo-BTopebix,
MoAaynbHble 6nokm NOArOTOBKA BOAbI MOXXHO KOMﬁI/IHI/IpOBaTb, 4YTO NO3BONUT
oBecneyntb TpeGyemoe ka4ecTBo o4nMcTkM xuakocTu (Puc. 2).

OcHoBHbie pasaenbl Pyxosoncrsa

Ha Puc. 3 nokasaHa cxema nop6opa Heo6xoaumoro 060opyaoBaHis, KOTopoe
TakXe 0nncaHo B PyKOBOﬂGTBE. 3a 0CHOBY B34Ta TpaauLNOHHad cucTemMa anHa-
MWYECKOro 0TCTOS BOfbI, KOTOPYI0 MOXHO COBMECTUTL C HOBBIMI YCTaHOBKaMMU,
BKMIOYAIOLMMIA TEXHONOTUIA FPABUTALIMOHHOM0 OCAX[EHUS, AMCKOBbIE rpaBuTa-
LUMOHHbIE eMKOCTM [N 0TCTauBaHis, ruapodoGHble unbTpbl, (roTaumio n
3aKa4lBaHNe PeareHToB.

POINT OF VIEW / TOYKA 3PEHUA

Bukrop Mansyes (VAMaltsev@tnk-bp.com),
[718BHbII CREUNANNCT, OTAEN NPON3BOACTBEHHBIX akTBOB 3anagHon Cubnpw, bH «TexHomorvum», HuxHesapToBck

Chief Specialist, Western Siberia Productive Assets Section, Technology, Nizhnevartovsk

The oilfield development process and
oil production level maintenance are fol-
lowed by the water cut growth which cur-
rently exceeds 80 percent (vol.) on aver-
age Company-wide, and even higher in
the Samotlor field where it is over 92 percent, and in some facili-
ties it even surpasses 95 percent. The present products treatment
process concepts in the Samotlor field were developed in the
1970s and 1980s and now require an upgrade.

IMporiecc pa3paboTKu HEPTAHBIX MECTOPOKACHUN U ITOAAEPIKA-
HUE€ YPOBHS AOOBIYM COIPOBOKAQIOTCS POCTOM OOBOAHEHHOCTH
IIPOAYKIIMY CKB&KMH, KOTOpasi B HACTOsIIIlee BPeMsi B CPEAHEM I10
Kowmnanuu npesbimaeT 80% (00.), 1o CaMOTAOPCKOMY MECTOPOIKAE-
HUIO 3HAUEHHUE TI0Ka3aTeAsT 0OBOAHEHHOCTH elife OOABIIIe — CBBIIIE
92%, a Ha HEKOTOPBIX 00BEKTaxX OHO COCTaBASIET CBbIIIe 95%. Cyiile-
CTBYIOIIME TEXHOAOTMYECKUE PEIIEHUs IIOAIOTOBKU IPOAYKITUH
CaMOTAOPCKOTO MECTOPOKAEHUST ObIAM Pa3paboTaHsl B 70-80 ropax
MIPOIIIAOTO BEKa, U CETOAHS HEOOXOAUMA UX KOPPEKTUPOBKA.

Hogamay ® Ansaps - Mesgars Neld 19
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Existing Gravity
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YcraHosneHa nm
rpaBuUTaLMoHHas
cenapauusi?

Evaluate CAPEX/OPEX
for Gravity Separation
OueHka kan./akenn.
3aTpaT Ha rpas. cenapauuio

Evaluate Existing
Gravity Separation
OueHka cyLecTByoLen
YCTaHOBKM rpaB. cenapaLumn

Use Existing
Gravity Separation?
MpuMeHsTL rpas.
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Require
Gravity Separation?
3akasatb rpas.
cenapauuo?

Yes

Require
solids removal

lower than 5um? Technologies —
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TB. YacTuL [pyrvie TexHonorumn
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Other

Separation Het
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Require
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HedbTn MeHee
20 ppm?

Require
oil removal lower
than 20 ppm?
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HedbT MeHee
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D

River-water  treatment  specification
includes initial specification, environmental
factors, and preliminary process selection.
Typical equipment is noted: river-water treat-
ment process equipment, including coarse
strainers, nutshell filters, and packed deaera-
tor columns for removal of oxygen. A

Selection includes consideration of capex
and opex, hazards and operability (HAZOP)
study, system integration, pressure profile, B
control philosophy, and handling of effluent
from the process package. Other points
treated are materials for construction and
utilities. C

For correct specification and commission-
ing, an agreed-upon performance specification
is required, which includes any process
enhancements, hydrocyclone pressure differ- D
ential ratio, installation and operating manual,
standard test methods, oil-removal process

Configuration

KoMmmnoHoBKa

Gravity Separation
I'paBUTAIMOHHAS CeIlapariys

Gravity Separation

Induced Gas Flotation
I'paBUTAIIMOHHAS Cenaparys
T'azoBas droTanusg

Gravity Separation

Nutshell Filter
I'paBuTanMOHHAS Ccellapanus
DUABTP C OPEXOBOM CKOPAYTIOH

Gravity Separation

Induced Gas Flotation

Nutshell Filter
I'paBUTAIIOHHAS CeTapariis
T'azoBas droTarug

DUABTP C OPEXOBOM CKOPAYTIOH

a

Fig. 3 Preliminary PWT technology
selection flow chart

Puc. 3 Cxema npepBapuTennHoro
BbIOOpa TEXKHOJIOTMM BOAONOATOTOBKH

O6opynoBaHWe s NOATOTOBKM NNacToBON BOAbI
11 BOflbl M3 CKBAXMH MOXET TaKxXe BKMQYaTh rapo-
LUMKNOHbI N0 yAaneHnio Teepabix YacTuy (neckoot-
OENUTENn), rAapoLMKIOHbI 1S pa3feneHns Bofbl
(06e3xmprBaTeni), cucTeMbl ra3oBoi hnoTaumu,
tunbTpbl U Hacockl. B PykoopcTee npumeHeHne
BCEX NEPEUNCNEHHbIX BUAOB 0B0PYAOBaHNS [EMOH-
CTPUPYETCS Ha NPaKTUYECKMX MpUMepax.

[lnq cuctem NoaroToBKM PevHoi BOLb! NPUBOAST-
CSl CXOAHblE NOKa3aTenu, (akTopbl OKpYXatoLlen
Cpefbl, @ Takke NpeaBapuTenbHbI 0TBOP npoLecca.
B PykosoacTee [aetcs onucaHue CTaHOapTHOO
0YMCTHOrO 06OPYAOBaHMS ANS PEYHOR BOfbI, BKIIO-
Yallero ceTyaTble (UNLTPLI TPY6OA 0YMCTKM,
(UNbTPBI U3 OPEXOBOW CKOPSYMbl, Aeaspatopsl 41g
yOaneHus K1cnopoaa.

Bbi6op 06opynoBaHNs y4NTLIBAET KanUTambHble 1
0OnepaLyoHHble pacxofbl, BEPOSATHOCTb BO3HUKHOBE-
HUS BHELWTATHbIX CUTyaUMA 1 Hanuune pUCKOB
(HAZOP), cwcTemHyl UHTErpauuio, npodunn
[aBNEHUs, METOfbl KOHTPOMS, & TakkKe O4MCTKY
BbIXO[ALLEr0 MOTOKA CTOYHbIX BoA. B pykoBoacTee
TaKxXe paccMaTpuBalOTCs BOMPOChI, CBA3aHHbIE C
NHXEHEPHBIMU KOMMYHUKALMSMIA 1 MaTepuanami
N3roTOBMEHNS.

[na o6ecneyeHns COOTBETCTBUS NpeabsiBse-
MbIM TpeBoBaHWgM W nycka B 3KCMayaTaumio
Heo6Xo[uMo 3apaHee COrnacoBaTh paboyne TeXHU-
4eckue YCMoBuWS, BKMOYAIOLWME NoBble AaHHble NO
MOfEpHM3aLMN 060pyaoBaHIsg, YPOBEHb Nepenapa
[aBNEHMS Ha TMOPOLMKIOHaX, PYKOBOACTBO MO MOH-
Taxy U 3KCnnyaTaumu, CTaHnapTHble METoAbI TECTU-
POBaHWS, rapaHTVK 0BecneyeHns yaaneHns Hetn n
TBEpAbIX YacTul. B PykosoacTse npusopdTcs npu-
Mepbl Takoi [OKYMEHTaUWM, B TOM 4ucne GnaHku
ONPOCHbIX MMCTOB W ONCaHIe MPOLEAYpP MpUEMKM.
MpencTaBneHbl Takxe TPeBoBaHWS Ha HeobXxomm-
MOCTb NPOBEAEHNS HCTPYKTaxXa.

B npunoxenusx k PykoBoacTBY COmEpXMTCS
Bonee noppobHag TEXHWYECKas W 3KOHOMUYEcKas

New-Build Options
AOTIIOAHNTEAbHbIEe PyHKIMU

Solids Removal

Oil Removal YpareHue
YaareHHe TBEPABIX

HedTH
4acTuI|
None None
Her Het
None Secondary
Her Bropuyno
Secondary None
Bropuuno Het
Secondary Secondary
Bropuuno Bropuuno
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VIEW / TOYKA 3PEHNS

-
i Many reservoirs, both in the Samotlor
- field and the entire West Siberia region,
have relatively low permeability within
1-7 mD. Therefore, fine treatment of the
injected agent is required with a solids
content outcome of 2-10 mg/1. The water needs to be filtered and
treated in order to avoid plugging the reservoir under injection,
which also preserves the fluid environmental safety. Water treat-
ment and clean agent injection activities will allow oil companies

Eerennii ApmanunoB (EVArmianinov@tnk-bp.com),

HaYasbHIK 0TAENa NPOU3BOACTBEHHOrO niaHupoBaHus v TexHonorui OAO «CamortrnopHeghTeras», BE «Camotrop», npoext YeTs-Bax
Yevgeny Armyaninov (EVArmianinov@tnk-bp.com),

Head of Production Planning and Technology Section, Samotlorneftegaz, Samotlor BU, Ust-Vakh Project

MHuorue naacTel Kak Ha CaMOTAOPCKOM MECTOPOJKACHUH, TaK U
BO BCeM 3anapHo-CHOMPCKOM pernoHe XapaKTepru3yITCsl OTHOCH-
TEABHO HU3KUMU II0KA3aTeASIMU [TPOHUIIAEMOCTH, HaXOAAIITUMUCS
B nipepeAax 1-7 MA, [ToaToMy HeoO6XoAMMa TIIATEeABHAsI IIOATOTOB-
Ka 3aKaYMBaeMOTO areHTa, COAEPKaHNe MEXaHUIeCKHUX IIPUMeCcer
B TIOATOTOBAEHHOM BOAE HY)KHO IIOAAEPIKMBATh Ha YpPOBHE
2-10 Mr/A. Bopa AOAKHA GBITH TPOPUABTPOBAHA U OYHIIEHA, YTOOBI
IPEAOTBPATUTE 3aKYIOPKY IAACTa MOA 3aKaYKOM, YTO TaKKe COX-
paHSEeT 3KOAOTHYECKYIO 6e30IacHOCTh JKUAKOCTHA. MeponpusaTrs

to increase the recovery factor and extend the field's lifetime.

guarantee, and solids-removal process guarantee. Examples are given,
including blank forms and commissioning procedures. Points on training
requirements are presented.

In the appendices, there are several more specific engineering and
economic details, including a current survey of Russian-made equip-
ment, with contacts and field of expertise.

Practical Applications

This approach has been applied to the Kamennoye-1 pilot project and
the Ust-Vakh area in Samotlor. In the first case, a pilot was needed to
prove the reservoir performance, before full-field implementation. The
proposed plan is based on filtration and centrifuges, which is a higher
cost per barrel of water, but gets a predictable result, necessary for a
valid pilot. In the second case, a modular treatment unit combining
cyclone separators, gas flotation and most certainly nutshell filters
(much like in Fig. 2) aims for a removal of virtually all oil in the stream,
and a solids load as low as 0.5 mg/l. This is a particularly difficult task
because the particle distribution is so small (most particles below 10
microns in size). Guard filters at the wellpads will stop any incidental
particles, such as those produced by subsequent oxidation of carbon
steel pipe downstream of treatment. Successful implementation of this
project will eventually lead to successful production of the entire
Ryabchek formation, of which Ust-Vakh is a part.

For the majority of our existing producers without extreme low per-
meabilities, standard gravity type separation is adequate. Information
on this is also presented, including sizing and options for enhancing ves-
sel internals. In other cases, perhaps due to size limits, or perhaps due
to a remote location, the more recent and compact technology of
cyclone separation may apply.

With any of our PUs, it's important to identify the existing conditions
and what the targets should be. The Guide provides some tools to esti-
mate capex and opex for the various options and for dealing with uncer-
tainty. For the future, Facility Engineering considers this Guide as a first
edition, and it will continually develop with PUs and Major Projects feed-
back, as the Company inevitably develops more knowledge and experi-
ence on this topic.

II0 OYMCTKE BOABI U 3aKayKe YMCTOTO areHTa B IAACTHI MTO3BOAST
He(dTepAOOBIBAIOIIUM IIPEAIPUATHSIM YBEAUYUTH KOI(PPUIHEHT
He(TEOTAQUHN U IIPOAAUTD JKU3HEHHBIN IIMKA MECTOPOKAECHUS.

VHhopmaLms, BKNOYaroLas 063op 060pyLOBaHNS POCCUCKOr0 NPOM3BOACTBA,
KOHTaKTHY0 MH(hOpMaLMIo NPON3BOAMTENEN 1 3aKMKYEHNE 3KCNEPTOB.

Ilpalmmecl(oe npuMeHeHune

Ha npakTuke Takor nogxog 6bin BrepBble NPYMEHEH B pamMKax MUNaTHOMO Mpo-
ekta «KameHHoe-1» 1 Ha YcTb-Baxckor nnowaay CamoTnopckoro MecTopoxpe-
Hs. B nepBom cry4ae Lienblo NIOTHOMO MPOEKTa Gblno U3yYeHe NOBEAEHUS Nna-
CTa nepeq Hadvanom nonHomaclTabHov pa3paboTku. [peanokeHHas KOMMOHOBKa
BKJI04ana NPYMEHeHNE (ILTPOB W LEHTPUEDYT. 3TO NOBBILIAET CTOMMOCTb Q4UCTKM
Gappens Bofbl, HO 0BECNEYMBAET NPEACKa3yeMbll Pe3ynbTaT, YT0 HEOBXoAMMO Ans
peanu3aunm nunoTHoro npoekTa. Ha YcTb-Baxe npumensieTcs MoaynbHas ycTaHoB-
Ka noAaroToBKK, BKNQ4aoLWas LNKMNOHbI, ra300TAENUTENN W, Pa3yMEETCY, d]VIl'IprbI
C OpexoBoi ckopnynoi (aHanoryHast ycTaHoBka w3oBpaxeHa Ha Puc. 2), yto
Mo3BONMT 0GECTIEYUTb MPaKTUYECKW NOMHOE yAaneHe HemT W3 XKWOKOCTM, a
COAepxaHne Teepablx YacTi coctasut Beero 0,9 Mr/n. 3T0 [OCTATOYHO CROXHas
33a4a, y4UTbIBaA pacnpefeneHve YacTuy no pasmepy (pasmep GombLIMHCTBA
4yacTuL He npesbitiaeT 10 Mkm). 3almTHbIE QUNBTPbI HA KYCTaX CKBAXWH 3afepxat
Nio6ble CNyYaiHble YacTuLbl, TaKUE Kak 4acTuubl Kopposuy Tpy6 13 yrnepogucToi
CTanu, pacronoXeHbiX 33 YCTAHOBKOM OYNCTKW BOfbl. YCrelHas peanuaaums faH-
HOro MpoeKTa BNOCNeACTBAN 0BECneynT pa3paboTky BCEro nnacta Ps6umka, YacTbio
koToporo sBnseTcs YcTb-Bax.

[ns 6onblUMHCTBA AOBLIBAIOLLMX CKBAXMH, HE XapaKTEpU3YHOLLNXCS CBEPXHNSKIMU
rokasaTensmMy NPOHILAEMOCTY, [OCTATOYHON SBNAETCS CTaHOApTHad 04MCTKa Tvna
rpaBuTaLMOHHOM cenapauvn. B PykoBoacTee npeacTaBnieHa MHdopmauns v Ans
TaKuX 06bEKTOB, B TOM YMCE OM1CAHIAS PA3MEPOB 1 PasNNYHbIX BAPUAHTOB BHYTPEH-
HEV Ha4MHKV annapaToB s yyyLIeHNs cenapaumi. B opyrux cryyasx 13-3a Heo6xo-
AMMOCTY OrpaHnYeHIst Pa3MEPOB U MO NPUYMHE YAANEHHOCTY 0BbEKTa MOXET Npy-
MEHSTbCS 6OMEE COBPEMEHHAS 11 KOMMAKTHash TEXHOMOMS LMKMOHHbIX CENapaTopos.

[ns kaxnoi ME BaXHO 0xapakTepy30BaTh CYLIECTBYIOLINE COCTOSHUE, @ Takxe
onpefenuT Tpebyemble napameTtpbl. B PykoBopcTBe naHo onucaHie METoaoB
OLEHKM KanuTanbHbIX 11 OMEpaLMOHHbIX PACXOA0B [N Pas3niyHbIX BApWUAHTOB, @
TAKKE Y4eTa BRUSHUS HEW3BECTHbIX (hakTopoB. B manbHeiwem [lenaptameHt
NHXXWHUPYHTA NPOMBICIIOBLIX OGBEKTOB MNaHMPYeT AOMONHATL MEpBOE M3faHne
PykoBoacTBa Ha OCHOBE OTKMMKOB, MOMYYeHHbIX OT cneuvanictos ME 1 Ynpasne-

HUs «KpyrHbIE MPOEKTbI», @ TAKXKE N0 Mepe HAKOMMEHS! 3HAHII U OMbiTa B AAHHO
06racTy.

You can access the Guide in the corporate web-portal
Navigator: Document Directory // English Documents // 13. Struc-
tural Divisions' Sections — Technology // Water Treatment and
Injection.

This site will be updated with new input as time progresses.

Alternatively, contact Elena Seregina for a CD version:
phone: +7 (495) 777 7707 ext. 6426
or e-mail: ENSeregina@tnk-bp.com.

Hogamay ® Ansaps - Mesgars Neld

PyKOBOACTBO MOJKHO HAWTH B KOPIIOPATMBHOM BeO-IOpTane
«HaBuratop»: Aokymenmsl // 13. Pasgeabl nogpasgerenut —
Texnoaoruu // BogonogromoBka u Harnemanue B NAACI.

Mudopmanus Ha caliTe 6yAET IOCTOSIHHO OOHOBASITHCS.

BBI Tak)Ke MOAYYNUTH KOMIIAKT-AUCK C PYKOBOACTBOM,
cBs3aBmuck ¢ Eaenoii Ceperunoi
1o Terecpony +7 (495) 777 7707 gob. 6426
WAM TI0 9AeKpOoHHOM nioute ENSeregina@tnk-bp.com.
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06o06watowme nutepnperayuonusie 3D-cynepnpoexroi:
HOBbIE cecMMuyYecKue U reouHthopmaynoHHble
TEXHOJNIOrUM PelaloT cTapbie Npo6nembl AaHHbIX

3D Seismic Interpretation Super Projects:

New 3D Seismic and GIS Technologies

Help to Solve Old Data Problems

Ogha u3 3agau MHOrO@YHKUUOHUABHbBIX UCCAegOBameALCKUx rpynn (MAI') Aenapmamenma
pa3pabomku nAaCmoB — OnepamuBHOE NPUHAMUE pewenull B N0OggepXXKy pa3zpabomku u
Hegpmegobbluu N0 KOHKpemHoU npobAeMHOU CKBAKUHe, NAacmy, Mecmopoxgenuto. Ara smoro
mpebyemcs HATrAsIgHAsA U gOCMOBEPHAsl UCXOgHAS reOAOro-reogu3uieckas, celicmuieckas, 6yposas,
NPOMbICAOBAA, OMUemHas, meKCmoBas, NPOCMPAHCMBEHHA, reouHopmMayuoHHas, yugdponas u
kapmorpaguueckasa ungpopmauus. Ilpu ee omcymcmBuu uAu HEOGHO3HAYHOCIU MHOTOKPAMHO
BO3pacmarom pucku NOAy4eHUs OMPUlameAbHbIX Pe3yAbMAMOB NO ONMUMU3AYUU MEXHOAOTUYEeCKUX
cxeMm pa3pabomku, CHUKeHUA 3¢heKmuBHOCMU re0AOT0-MeXHUYeCKUX Meponpuamul U MemogoB
yBeAuueHusa He(pmeomgauu NAACMOB, d MAKXKe BHEgPseMblX HOBbIX MeXHOAOTulU.

Multi-disciplinary groups (MDG) in the Reservoir Management Dept. must make prompt decisions to
support development and production at particular problematic wells, reservoirs and fields. These tasks
require visual, highly reliable information: geological-geophysical, seismic, drilling, field, reporting,
text, 3D, geo-information, digital and mapping. If information is lacking or ambiguous, risks multiply
exponentially that efforts to optimize the technological scheme for development will fail; the effective-
ness of geological-technical interventions and methods to improve reservoir recovery will decrease,

and the potential of newly introduced technology will go unrealized.

Mapar Wapunoe (MSSharipov@tnk-bp.com),
[T18BHbIVi CRELNanmcr,

[lenaprameHT pa3paboTkv nnacTos,

BH «TexHonorvm»

Marat Sharipov (MSSharipov@tnk-bp.com],
Chief Specialist, Reservoir Management,
Technology

Orenburg area, geophysical organizations have performed a signif-
icant amount of drilling and common depth point seismic surveys,
vertical seismic profiling and geophysical well surveys (CDP-VSP-GIS).
Nearly all the significant assets of the Company in the region have
been covered hy regional prospecting, detailed area, profile, 3D, 2D seis-
mic surveys, VSP and seismic logging surveys of varying quality. Overall,
the oil and gas producing potential of the region has been evaluated.

D uring more than 70 years of exploration and development in the

The Problem of Inconsistent Data

Primary and processed geological and geophysical data are dispersed
among many geological collections, archives, databases and data-bank
systems. Sometimes it is difficult to access information; sometimes
information is unprocessed or lost. At the Orenburg BU (Orenburgneft
and Orenburggeologiya), not all the issues have been resolved for col-
lecting, synthesizing, analyzing and reprocessing collaboratively 3D seis-
mic and VSP polarization method data. Moreover, there are no contin-
uously updated, readily accessible, digital cadastral inventory maps of

/4

PervoHa pasnnyHble NOAPSIHbIE TE0tN3NYECKIE OPraHN3aLmin BbINOMHAM
3Ha4MTESbHLIN 06bEM BYpPEHNS 1 CecMOpasBedoYHbIX paboT no MeTogy
06LUel rNyBMHHON TOYKIA, @ TaKKE N0 BEPTUKANbHOMY CECMUYECKOMY Npothnnu-
POBaHWIO 1 reochnanyeckum ccneposaHuam ckeaxiid (MOIT-BCI-TAC).
CeropiHs NpakTN4eCKM BCE OCHOBHbIE akTVBbI KOMNaHWI NOKpPbITI PErVOHanbHO-
MOVCKOBLIMM, [ETANbHBIMU U AETANN3aLUMOHHBIMI NNOWAAHBIMUI, NPOUNLHBIMA,
CKBaXUHHbIMI cercmuyeckmvn cbemkamu 30, 2D, BCM, CK (ceiicmokapaTax)
Pa3NNYHOro Ka4ecTBa U, B LEMOM, OLEHEHbI NMEpPCneKT/Bbl HETEra3oHOCHOCTY
PErvoHa.

36 6onee yem 70-neTHUIO MCTOpPUIO M3y4eHus 1 ocBoeHUs OpeHByprckoro

Ilpoﬁnema HEecoOTBETCTBHA [aHHbIX

MepeuyHas 1 obpaGoTaHHas reonoro-reatn3nyeckas MHGopMaLms pacces-
Ha MO MHOTQYMCIIEHHLIM FE0NIOrMYECKUM (hOHAaM, apxuBam, 6a3am u 6aHkam
AaHHbIx. Mopoit oHa TpyAHOAOCTYNHa, He pa3o6paHa unu ytepsHa. B BE «Opex-
Gypr» (OAO «Openbypriedpte» n OAO «OpeHByprreonorns») NonHocTbio He
peLeHbl Bonpockl cbopa, 0606WeHNs, aHanw3a, COBMECTHON nepeobpaboTku
AaHHbIx 3D-cercmMukm 1 nonspusaumorHbix metogos BCIT. Kpome Toro, oTeyT-
CTBYIOT AOCTYMHbIE NOCTOSHHO 06HOBMAEMbIE AEXYPHbIE KOHAULMOHHLIE LUGPO-
Bble KafacTPOBbIE VHBEHTAPN3aLNOHHbIE KapTbl 11 FEONH(OPMALMOHHbIE aTna-
Cbl pa3nuyHoro macLitaba reonoro-reog3n4eckon, CeNCMUYECKon 1 byposon
3YHEHHOCTY TEPPUTOPUM B LIESIOM, @ TAKXKE BCEX KOHKPETHbIX MECTOPOXAEHUI
1 (hOHAA NOKANbHbIX HE(Tera3onepcrnekTUBHLIX 06bEKTOB-CTPYKTYP, aKTNBOB U
NINLEH3NOHHBIX Y4aCTKOB, HEOOXOAMMBIX ANS aHann3a MaTepuasnos 1 NpUHATAR
YNpaBneHYeckyx PeLleHnin Npu nnaHupoBaHu MeponpuaTuii B ciepe paspa-
60TKM 1 HedTeaobbIuN.

HeobxoMo OTMETUTb CNOXHOCTb MOBEPXHOCTHbBIX U FYBUHHBIX CEACMOreo-
NOTMYECKUX YCIOBUA NPOBEAEHMS MOMEBbIX PaboT W NocneayoLler MallyHHoN
06paboTk/ B NpenMYLLIECTBEHHO KAapBoHaTHOM pa3pe3e (M3MEeHuYMBbIE CONEBbLIE,
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standardized quality; nor are there geo-informational atlases of various
scales containing geological and geophysical, seismic and drilling data
for the whole region; these do not exist for individual fields or local
structures with prospects for oil and gas or assets and license blocks.
All of these resources are essential for analyzing material and making
management decisions during planning and production.

In the predominately carbonate reservoirs (salt, subsalt and over-
saline deposits) of the region, the surface and subsurface seismic con-
ditions for conducting field operations and subsequent machine pro-
cessing are extremely complex. Moreover, there are errars in primary
data obtained from various sources and databases (BASPRO, OIS,
PCMS, CMH and others). Problems are associated as well with locat-
ing wellheads, directional logging, testing, tagging of reservoirs, reser-
voir intersections and other indicators. In practice, all this impairs the
accuracy and effectiveness of 3D seismic in the region. It will hamper
work in the future with highly-accurate 4D seismic surveys, which are
more sensitive to interference. That tool's effectiveness has not been
tested at onshore fields under conditions that predominate in south-
eastern Russia — primarily sulfate and carbonate sections.

At the end of 2006, the Company held 111 active licenses in the
Orenburg region. There are 184 fields discovered at these blocks, of
which 116 fields are in varying stages of development. At 91 fields, oil
and gas production is underway.

The Company's seismic assets in the Orenburg region comprise:

e 64 objects of 3D covering approximately 7,000 sg. km of 3D;

some of these objects have been re-processed and re-interpreted

by various contracting organizations. These include 48 objects of

3D that are small seismic surveys of 10 sg. km to 100 sq. km of
3D to support development and oil production.
e 53 objects of 2D with total volume of about 15,000 linear km of 2D.

Characteristic Features of 3D Super Projects

After analyzing and evaluating the current state of seismic and drilling
operations and studying the existing data, the Company initiated a summa-
ry seismic interpretation project — a 3D super project for Orenburg BU.

Such projects are usually prepared in Windows on a standard work-

Haf- 1 NO[CONeBbIE OTNOXEHMS), HaNMuMe OLUMBOK B NCXOAHBIX AaHHbIX, NOMyYa-

eMbIX 113 pa3nuuHbIX McTo4HMKoB W 6a3 panHbix (BM) (BASPRO, OIS, PCMS,

CMH u gpyrux), MECTONONOXEHNI YCTbEB CKBAXWH, UHKIMHOMETpWK, 0npo6oBa-

HI4, 0TEMBOK NNAcToB, NNAcTONEPECeYeHi 1 Apyrix nokasarenen. Ha npakTu-

Ke BCE 3TO MELLAeT TOYHOCTM W athdpekTBHOCTY 3D-CeACMUKN B PErvioHe, He

roBops YXe 0 Gyaylmx Gonee YyBCTBUTEMbHBIX K NMOMEXaM BbICOKOTOYHbIX Mpe-

LM3NOHHBIX CercMuyeckux nccnepnoBausx 4D, 3ddexkTBHOCTb KOTOPbIX Ha

Cylle B YCMOBMAX MPEVMYLYECTBEHHO Cynb(aTHO-KapbOHATHOrO paspesa toro-

BOCTOKa Poccun npakTuyecky He onpo6oBaHa.

Mo cocTostmio Ha koHew 2006 ropa B OpenGyprckom pervoHe Komnanus Bna-
peet 111 geicTByOLWMMY NNLEH3NOHHBIMYM Y4acTkamu. B npepenax atux nuuek-
3VI0HHbIX Y4acTKOB BbisiBNEHO 184 mecTopoxaeHus, u3 kotopbix 116 HaxopsTcs
Ha pa3HbIX CTaANsAX 0cBOEHNS, Ha 91 MecTopoX/aeHNM BeAeTCS TekyLlas [o6bl4a
Hed T 1 rasa.

Cencmuyeckye akTvebl Komnanun B OpeHGyprckom pervoHe cocTaBnsioT:

o 64 o6bexra 3D cymmapHsIM 06bemom nopsaka 7 000 kme 3D, yacTb 13
KOTOPbIX NOBTOPHO NepeoBpabaTbiBanach 11 NEPEUHTEPNPETMPOBanacs pas-
NNYHBIMU NOAPSAHBIMI opraHu3aunamm (13 Hux 48 obbekToB 3D — ato
HeBonbLuKe no nrowaan cencmuyeckue chemkin 10-100 km2 3D B noapepx-
Ky pa3paboTku 1 HedTeno6bIuN);

e 53 o6bekTa 2D cymmapHbIM 06bemom nopsigka 15 000 nor. km 2D.

Ocobennoctu 3D-cynepnpoekros

B pesynbTate aHann3a 11 OLEHKI TEKYLLEr0 COCTOSHUA CENCMMYECKMX U Bypo-
BbIX paboT, @ TAKXe aHann3a UMEKLLMXCH OaHHbIX, BblfM MHULMUPOBaHLI pabo-
Tbl N0 pa3paboTke 0606LaIOLIEr0 CEACMIYECKOr0 MHTEpNpeTaumorHoro 3D-cy-
nepnpoexTa no BE «OpeHBypr».

Takue npoekTbl co3patoTes B cpege Windows Ha ctaHpaptHom APM Ha 6ase
nporpammHoro o6ecneyvenus (M0) Petrel (Schlumberger) ¢ moaynem pactmpe-
Hus OpenSpirit Plug-in for Petrel n ArcView/ArcGis (ESRI) ¢ OpenSpirit ArcVi-
ew Extension. OHn npegHasHayeHs! Ans BBOAA, XPaHEHNS, aBTOMaT3NPOBaHHOM
06paboTku, nepeobpaboTkW, 3KCMPECC-UHTEPNPETaLMM 11 NepeuHTepnpeTaLmu,
kapacTposoro y4eta w uHBenTapusaunn pecypcos (MOIT-BCIM-MAC, Gyperus,
pPe3ynbTaToB 0NPo6OBaHNS U WCTIbITAHWS NNACTOB 1 ApYriX), a Takxe Ans cTpa-
TErNYecKoro BU3HEC-MNaHNPOBaHNS W MOAREPXKN MPUHATUS YNpaBEHYECKNX
peLleHuit B cdhepe Heapononb3osanig. Kpome Toro, peanusaums 3D-cynepnpo-

POINT OF VIEW / TOYKA 3PEHUA

Cepreii Wanopenxo (SNShaporenko@tnk-bp.com), rnasubii reagpuank-cevicmmk, MO OAO «OpeH6ypriegts»
Sergei Shaporenko (SNShaporenko@tnk-bp.com), Chief Seismic Geophysicist, Orenburgneft MDG

Orenburg leads Russia's regions in coverage (60 percent of the
fields) and in the pace of 3D exploration. For seismic specialists,
the actuality of integrating seismic and geo-informational GIS
technology is already obvious and no longer requires discussion.

Obviously, as with any new work, in connection with 3D seismic
interpretation super projects there are still questions and problems
to resolve. It takes time and effort — and occasionally it is even
impossible — to hoist all the information that has been accumulat-
ed over 70 years. Nonetheless, this working project is already in
demand, and seismic service specialists in Orenburg are using it to
plan and analyze 3D seismic survey data. In the future, as the vol-
ume of geological and geophysical information grows, the project
will be used to interpret and re-interpret three dimensional, cross-
sectional, borehole seismology, CDP-VPS-GIS for all the

Company's Orenburg assets.

This much-needed work to integrate 3D seismic surveys,
drilling, logging, VSP and GIS data, unquestionably, needs exten-
sion — financing as a separate item in Research and Development

to support development and oil production.

Hogamay ® Ansaps - Mesgars Neld

B nporienTHOM OTHOLIEHNM (60% MECTOPOIKAESHUI), U [TO TEMITaM
nsyuenus 3D-ceticmopasBepAkor OpeHOypPrcKuil peruoH 3aHUMaeT
Aupupyoliee Mecto B Poccuu. ITosToMy A IPOU3BOACTBEHHU-
KOB-CEMMUKOB aKTyaABHOCTH UHTETPAI[UU CeHCMUUECKUX U TeOUH-
dopmaruoHHbXx ['VIC-TeXHOAOTUHM OYeBHAHA U YK€ AABHO He
06CyKAQETCS.

OueBUAHO, UTO, KaK M B AIOOOM HOBOM paboTe, MpU CO3AQHUN
06001aIoNTIX HHTEPIPETAITNOHHEIX cericMudeckux 3D-cymepipo-
€KTOB DelIeHbI ellle He BCe BOIPOCHL. TPYyAHO, AOATO W IOPOM
HEBO3MOJKHO IIOAHSATH OTPOMHBIM ITAQCT HaKONIAGHHOHU 3a 70 AeT
nadpopmanuu. Ho yke cetiuac pabounii IPOEKT BOCTPeOOBaH U
HCIOAB3YeTCs CIIeIIMaAMCTaMH CeHCMUIEeCKON CAYKObI OpeHOYpr-
CKOTO perroHa Ha CTaAUU IMAQHUPOBAHUS, OIEPaTUBHOTO aHaAM3a
3D-celicMMUeCKUX MCCAEAOBaHMM. B AaabHENIIEM IO Mepe HaKo-
TIAEHHsI reororo-reousndeckor mHdopmanuu (ITU) mpoekt
OyAeT HCIIOAB30BaTLCSI Ha CTAAUM MHTEpPIpeTanuyu / IeperHTep-
[IPeTaluy AQHHBIX IIPOCTPAHCTBEHHOM, IPOMUABHON, CKBA’KUHHOMU
ceticmopasBepk MOI'T-BCIIT-THIC no Bcem OpeHOYPrcKUM aKTH-
BaM Komnanmuu.

OTa oYeHb BaKHasi paboTa 1o 0600IeHNI0 AQHHBIX 3D-cericmo-
pa3BeAKH, OypeHus, cericMokapoTaka, BCII, I'MIC, HecoMHEHHO,
TpeOyeT CBOEro IIPOAOAKEHUS, (DUHAHCUPOBAHUS OTACALHOU CTPO-
Ko# B paMKax TeMatudeckux HMOKP B mopAep KKy pa3paboTKu 1
HedTEeAOOLIUN.
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Fig. 1 A digital map of 3D information on
TNK-BP's Orenburg assets (on a graded
topographical land relief).

The region's principal oil and gas fields
are highlighted in red; 3D seismic survey
sites and key frame regional 2D seismic
profiles are outlined in white on standard
geodesic sheets at 1:1,000,000 scale. The
most important operating gas pipelines
and individual wells in the region are
marked in yellow. Oil pipelines appear in
gray. Russia's administrative and nation-
al borders are outlined in blue. Orenburg
BU's (Buguruslan, Buzuluk, Sorochinsk)
regional and territorial oil and gas pro-
ducing centers and adjacent regions are
in black. Offset captions show the loca-
tions where the latest 3D comprehensive
interpretation projects have been com-
pleted in 2006 (Davidovsky — 455 sq. km
of 3D at four fields; Olshansky —

190 sq. km of 3D at two fields,
Rodnikovsky — 334 sq. km of 3D at four
fields, Smolyanoy — 258 sq. km of 3D at
five fields). These projects will support
development and production, prospect-
ing and exploration of hydrocarbons.
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Puc. 1 AesxxypHas nudpoBas KapTa
n3ydeHHOCTH 3D-celicMOpa3BeAKON

Openbyprckux aktuBoB THK-BP (Ha rpapyupupoBaHHOM TOIIOOCHOBE peAbeda CyIn).

Kpachbim yBemoM noka3anbl OCHOBHble He(hmera30oBble MeCMOPOKGeHUsl peruona, 6eAblM UBemoM — KOHmypsl naow,aghbix 3D cetic-
MOCBHEMOK U KAIOUeBblX KAPKACHbIX CBA3YIOW,UX PErUOHAABHBIX celicMonpoguaell 2D Ha cmaHgapmHbIX reoge3uieckux AUCMAx MAc-

wmaba 1:1 000 000. ’Kermbim yBemoM NOKA3AHbl OCHOBHblE gellcmBylouwjue ra30nNPoBoghl U OmMgeAbHble CKBAKUHbl PETUONHA, CePhIM

yBemom — He(hmenpoBOghl, CUHUM UBEemMOM — AgMUHUCMPAMUBHblE U TOCYgapCmBeHHble TpaHuybl Poccuu, 4epHbIM UyBemom —

obracmHuble U meppumopuarbHble yenmpbl Hegpmerasogobriuu BE « Openbypr» (byrypycaan, by3yayk, Copouunck) u conpegeAbHbIX
obaacmell. BbIHOCHblE HAGNUCU NOKA3bIBAIOM MECMONOAOKEeHUe NOCAegHUX 3aBepweHHblX B 2006 rogy cBogHblX celicmuueckux 3D
uHmMepNPemMayuOHHbIX NPOEKMOB B NOGGEPKKY pa3pabomku u goobluu, NOUCKOB U PA3BEgKU YIAEBOgOPOgOB (AaBblgoBcKull — 455 km2 3D

no uemseipem mecmopoxxgenuam, Oavwanckuti — 190 km? 3D no geym mecmopoxgenusm, Pognukosckuii — 334 km? 3D no uemsipem
mecmopoxgenusm, Cmoasnoll — 258 km?2 3D no nsamu MecmopoKgeHusim). A

station with Schumberger Petrel software with extension module
OpenSpirit Plug-in for Petrel and ArcView/ArcGis with OpenSpirit
ArcView Extension. These tools facilitate resource entry, storage,
automatic processing, re-processing, express interpretation and re-
interpretation, cadastral recordkeeping and inventorying of resources
(CDP-VSP-GIS, drilling, results of sampling and testing reservoir) for
strategic business planning and to support management decisions
related to subsoil use. The 3D super project will make it possible to
expeditiously analyze, assess and monitor seismic and drilling operations
during exploration, development and production of hydrocarbons at all
Orenburg BU licenses and prospects. Teams and MDGs of the Reservoir
Management, Technology, could study and develop pay and prospective
zones at old and new fields.

Geological Conditions of the Orenburg Region

Current geological conditions in the Orenburg region are illustrated
in Fig. 1.

The digital topographical relief map shows clearly that the primary oil-
and gas-bearing areas, fields, regional trends of principal zones of accu-
mulation, and sedimentary basins are located on platforms largely on the
shallow-water carbon-terrigene shelf. They are drawn toward bort zones,
tectonic steps of the Caspian syneclise in the south, and in the east — the
near-Urals fore-deep.

Most of the commercial hydrocarbon accumulations have been discov-
ered within a wide stratigraphic range — from mid-Riphean and Vendian
(the so-called Leonidovskaya formation in well #412 of the Olkhovskaya
prospect) and Lower Devonian through Upper Perm.

TNK-BP's petroleum assets in the north of Orenburg Region are mainly
associated with small producing fields. Seismic surveys to support devel-
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eKTa MO3BONUT ONEepaTVBHO aHann3upoBaTh, OLEHWBATb W MPOBOAUTb MOHWTO-
PVHT TEKYLLET0 COCTOSIHMS CEACMMYECKX U BYpoBbIX PaBoT Mo mouckam u pas-
BeOKe, pa3paboTke W 4o6blYe YrneBOOPOfOB Ha BCEX AEMCTBYIOWMX NNLEH3N-
OHHBbIX y4acTkax u nnouaasax bE «OpeH6ypr». HeoGxomymo 0TMETITh 11 BO3MOX-
HOCTb CCNEeaoBaHNs 1 pa3paboTki HEqTEra3onpoayKTUBHbIX U NEPCMEKTUBHbIX
NNacToB Ha CTapbiX M HOBbIX MECTOPOXAeHUAX, B komaHmax u Ml [enapta-
MeHTa pa3paboTku nnacToB YnpasneHns TexHonorn fo6siun bH «TexHonorums.

leonorus Opex6yprcxkoro peruona

CospemeHHas reonornyeckas o6ctaHoska OpeHBYprekoro permoHa nokasaxa
Ha Puc. 1.

Ha umdposoit TonokapTe penbedia XopoLio BUAHO, 4TO OCHOBHbIE HediTera-
30HOCHbIE PaiOHbl, MECTOPOX/EHUS, PErvoHanbHble TPEHObl OCHOBHbIX 30H
Hed)Tera3oHakonneHus 1 MCCnedyeMblx 0CaA04HbIX BACCEHOB PACNONOXeHs! B
nNnaTopMEHHbIX YCIOBUSX NPENMYLIECTBEHHO MENKOBOAHOr0 Kap6oHaTHO-Tep-
PUTEHHOrO LWenbMa 1 TAroTerT K NpUBOPTOBLIM 30HaM, TEKTOHUYECKAM CTyne-
HaM TTprKacnmuinckoi CUHeKNU3bl Ha tore 1 [Mpeypanbckoro Kpaesoro nporuba
Ha BOCTOKE.

OcCHOBHbIE MPOMBILLNEHHBIE CKOMMEHUS YrNeBoA0POL0B 06HapPYXeHb! B LWMPO-
KoM CTpaTurpadMyeckom auanasoHe — OT CpeaHero pudes-BeHga (Tak Hasbl-
Baemas neoHugoBckas cButa B ckeaxuHe 412 Onbxosckoit nnowagn) u
HUXHEr0 [IEBOHA A0 BEPXHEN NepMM BKIIOYATENBHO.

HedTsaHble aktuebl THK-BP Ha cesepe OpeHByprckoii 06macTu B 0CHOBHOM
CBA3aHbI C HEGOMbLUMMI NO NAOWaaM pa3padaTbiBaeMbIMIN MECTOPOXLEHNSMNA.
Mnowapn BLINONHEHHbLIX CEACMOCLEMOK B MOALEPXKY pa3paboTku 1 [o6bIHM
coctasnsaioT B cpeaiem 10-50 kw2 3D. B ME «L|eHTp» MakcumanbHble 06bLemb
HOBOW MOWCKOBO-pa3BeaoyHoi cencmukit 3D Ha Byaynykckom NUUEH3MOHHOM
yuactke THK-BP gocturaiot 6onee 1 000 km2 3D.

Kak B1AaHO 13 0630pHON KapTbl, OCHOBHbIE MEPCNEKTIBLI HE(HTEra30HOCHOCTH
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opment and production range, on average, from 10 sq. km to 50 sg. km
of 3D. In the Center PU, the maximum size of new exploration seismic sur-
veys, at TNK-BP's Buzuluk license area, exceeds 1,000 sg. km of 3D.

The general map shows that most promising oil- and gas-bearing ter-
ritories in the south and southwest of the Orenburg Region are associat-
ed with deep-seated, complex subsalt deposits in bort zones of the
Caspian syneclise. These have not been sufficiently explored by drilling and
3D seismic CDP-VSP-GIS surveys. Large and unique oil- and gas-conden-
sate fields with formations ranging to 1,000 m and greater
(Karachaganak oil-and-gas-condensate field) are under exploitation in this
area. Gas and gas-condensate wells have had flow rates of as much as 1
min cu. m per day (Orenburgskoye gas-condensate field).

The latest software from the field's leading firms — Schlumberger,
OpenSpirit and ESRI — was introduced in 2006. These tools were pilot
tested to evaluate and analyze the new opportunities afforded by differ-
ent extension modules to load, re-calculate, exchange, export and import
data from various geophysical applications.

In 2006 the Orenburg MDG used computer-based seismic and GIS
technology to create a summary 3D seismic interpretation super project.
This was the first time in Russia that such a comprehensive project had
been created for an entire region. The super project includes all of the mul-
titudinous seismic assets belonging to TNK-BP at all functioning license
areas of the Orenburg BU (Fig. 2).

The Orenburg MDG is using the database of the summary interpretive
3D super project in its current work — analyzing and studying problemat-
ic wells, formations, fields; estimating oil and gas content of undeveloped

TEpPUTOpPUM Ha tore U toro-3anape OpeHBYprekoro pernoHa MoryT GbiTb CBS3aHbI
C rny6oKonorpy>XEHHbIMI CRIOXHONOCTPOEHHBIMI 11 HEAOCTATOYHO 13Y4EHHbIMM
6ypervem u 3D-ceircmopassenkorn MOIMT-BCIM-MAC nopconeBbIMy 0TNOXEHNS-
M1 6opTOBbIX 30H [prKacnniAcKol CUHEKNN3bI, TAE Y)KE BbISBMEHbI U pa3pabaTbl-
BAIOTCS BECbMA KPYMHbIE 11 YHIKaNbHbIE HETEra30KOHAEHCATHbIE MECTOPOXAE-
Hus ¢ BbicoTamu 3anexen fo 1 000 m u Gonee (KapadaraHakckoe HIKM), ¢
[e6UTaM OTEMbHBIX ra30BbIX / FA30KOHOEHCATHBIX CKBAXIH [0 1 MIH M3/cyT.
(OpeH6yprckoe TKM).

Ha Hosom, BHenpeHHom B 2006 ropy coBpemerHoM TexHonoruyeckom 10
BedyLmMx npm pa3paboTunkos B AaHHOM 06nacTu — komnawui Schlumberger,
OpenSpirit, ESRI — npoBeaeHbl TECTOBbIE OMbITHO-METOANYECKIE PaGoThl NO
OLIEHKE 11 0NpOBOBAHMI0 HOBbIX BO3MOXHOCTEN PasfnyHbiX MOfyNen pacLumpe-
HUI MO 3arpy3ke, NepecyeTy, 06MeHy, SKCMOPTY-UMNOPTY AaHHbIX N3 Pa3nuy-
HbIX TE0U3NYECKNX NMPUNOXEHNN.

B pesynbTate uccnegosanus, nposegerHoro 8 2006 rogy MM «Openbypr»
C MCMoMb30BaHNEM COBPEMEHHBIX KOMMbIOTEPHbIX CercmMuyecknx n [C-Tex-
Homorvi, Brepsble B Poccum B LEENOM N0 PErnoHy Bbin co3pnaH 0606LatLLmi
NHTEPNPETaLUNOHHbIN  3D-CynepnpoekT, BKIIOYAIOWMA BCE MHOTOYUCIEHHBIE
cencmmyecke aktuebl THK-BP no Bcem gefcTBy0WMM NNLEH3NOHHBIM y4acT-
kam BE «Open6ypr» (Puc. 2).

ba3bl aaHHbIX co3aaHHOr0 0606LLAILIEr0 MHTEPNPETALMOHHOMD CEACMIYECKOrD
3D-cynepnpoekTa onepaTiBHO Mcnonb3oBanick B Tekylei pabote MM «Opex-
Bypr» NpK aHaNM3e 1 N3y4YeHU NPOBREMHbIX CKBAXMH, NNACTOB, MECTOPOXAEHWIA,
OLEHKe NepcnexkTVB HepTera3oHOCHOCTY HepaapabaTbiBaeMbIX MHTEPBANOB paspe-
3a 11 NPUNEraoLLX rpaHNyHbIX NepUGEPUIHBIX Y4acTKOB COCEAHMX CENCMOCHEMOK
3D, paHee He yBsi3aHHbIX Mexy co60i1. OHI HaLIMM NPUMEHEHIE 1 NPY NOATOTOB-

POINT OF VIEW / TOYKA 3PEHMA

Cepreii Mreyoe (SergeiPt@paradigmgeo.com), TexHuyeckuii gupektap, Pocens v CHI, Paradigm Geophysical
Sergei Ptetsov (SergeiPt@paradigmgeo.com), Technology Director, Russia & CIS, Paradigm Geophysical

The database for Orenburg BU's 3D super project incorporates
the results of processing and interpreting data from 3D seismic
surveys and GIS, maps and attribute-reflection cubes that
Paradigm Geophysical has performed under contract to

Orenburgneft.

Such databases are used mainly for informational support and
substantiation of business projects to explore or extend explo-
ration at fields, promising areas and deep intervals of producing
clusters that were missed or skipped earlier with the goal of
exploitation. The primary value in such a system lies with its flex-
ible, efficient access to geological and geophysical information,
enabling management to reach decisions quickly. Paradigm
Geophysical's experience confirms the efficacy of this approach
as well as its greater precision in forecasting the depths of forma-

tions and properties of reservoirs.

To create the 3D super project, the specialists had to reconcile
data obtained from various Russian and foreign interpretation
systems. Another problem was in manipulating 3D seismic cubes
in the MS Windows operating system — their size reached
dozens and hundreds of gigabytes. Analyzing a 3D cube cover-
ing more than 1,000 sq. km requires special pixel data presenta-
tion and special, super-efficient graphic cards. If the waiting
time to receive and visualize the cross-section of a super cube
exceeds 10 seconds, it is worth considering how to integrate

software more effectively.

For the developers of the 3D super project one task of consid-
erable current interest is to maintain the system in working order,
monitoring its performance while handling new data and resolv-
ing new assignments. Paradigm Geophysical is a constant part-
ner of TNK-BP and Orenburgneft. As such, the company is pre-
pared to contribute to filling that system with results from pro-
cessing and interpreting 3D seismic shooting and GIS on the ter-

ritory of TNK-BP's operations under new projects.

Hogamay ® Ansaps - Mesgars Neld

B 6a3y parHBIX 3D-cynepnpoekra o BE «Open6ypr» THK-BP
BOIIAK pe3yAbTaThl 0OpabOTKM ¥ HWHTepIpeTaluy AAHHBIX
3D-ceticmopasBepky u ['VIC, KapTHl B KyOBI aTPHOYTOB OTpaske-
HUMY, BEIIIOAHEHHBIe KoMIanuel Paradigm Geophysical mo 3aka3sy
OAO «OpeHOYpraedTLY.

OcHOBHOM c(hepOoy MPUAOKEHUS TAKON Oa3bl AQHHEIX SBASIET-
csi UHOPMAIIMOHHOE U AOKa3aTeAbHOe obecliedeHHe OU3HeC-
IIPOEKTOB Ha Pa3BEAKY M AOPAa3BEAKY MECTOPOKAEHUH, BBISBAE-
HUe MepCIeKTUBHBIX TEPPUTOPHUH U IPOIMYIeHHBIX TAYOUHHBIX
WHTEPBAAOB IPOAYKTUBHEIX KOMIIAEKCOB AAS TIeAel 9KCIIAyaTa-
nuu. [AaBHag EHHOCTb NOAOOHOM CHUCTEMBI — OII€PATUBHOCTH
AOCTyIla K T'e€OAOTO-Te0(U3UUEeCKOM HH(POpPMAIUUH U BO3MOXK-
HOCTE OBICTPOTO IPHUHATUS YIPaBA€HUECKUX pellleHn#. OIBIT
xomnaHuu Paradigm Geophysical moka3aa BEICOKYIO IPOAYKTHB-
HOCTB TaKOTO MOAXOAQ U CYIeCTBEHHOE MOBBINIEHNE TOYHOCTH
MIPOTHO3a TAYOMH FOPU30HTOB M KOAAEKTOPCKHUX CBOMCTB IIOPOA,.

[Tpu pa3paboTke 3D-cynepnpoeKTa HEOOXOAUMO OBIAO COTAA-
COBAaTh AAHHBIE, TIOAyYEHHBIE B Pa3AUYHBIX POCCUUCKUX U 3apy-
Oe’KHBIX CHCTeMax HHTeplpeTanuu. Emle 0opHONM IpoOAeMOM
CTara CAOSKHOCTH MaHUIYAUPOBaHUS 3D-celcMUIeCKUMH Ky0a-
MM 00BEMOM AECATKHU U COTHU I'Ura0aiT B ONEPAIlMOHHOMN CUCTe-
Me MS Windows. OnepaTuBHBIM aHaru3 3D-Kyba IAOIIAABIO
G6oaee 1 000 kM2 TpeGyeT CIeUaAbHOTO TUKCEABHOTO IIPEACTA-
BAEHHS AQHHBIX U IPUMEHEHHS CIIeIIUaAbHBIX CBEPXIIPOU3BOAU-
TEABHBIX IpaduuecKux KapT. Ecan BpeMs 0’KUAQHUS IOAYUEHUS
1 BU3YaAM3allUM CeYeHHM CynepKyOoB mpesbiaeT 10 cekyHa,
CTOUT 3aAyMaThCs, KaK HHTErpUPOBaTL IpOrpaMMbEl Ooaee
paOHAABHBIM CIIOCOOOM.

Anst pa3zpaboTunkoB 3D-cymepIpoeKkTa OAHOM U3 aKTyaAbHBIX
3aAau ABASIETCS IOAAEPIKAHHe CUCTEMEI B paboueM IOPSIAKE U ee
MOHUTOPUHT HOBLIMU AQHHBIMU U pelllaeMbIMU 3apauaMu. Koma-
uust Paradigm Geophysical, kak nocrosuus napraep THK-BP u
OAO «OpenbypraedThb», TOTOBa BHECTU CBOM BKAAA B HAIlOAHE-
HHUe 3TOU CHUCTEMBI Pe3yAbTaTaMu 0OPabOTKU U UHTEPIpeTaluu
3D-ceticmopa3Bepku u ['MIC Ha TeppPUTOPUH AESITEALHOCTH
THK-BP 110 HOBBIM IIpOEKTaM.
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Fig. 2 The central working fragment of the
3D seismic interpretation super project accu-
mulating results from 21 3D seismic surveys
covering more than 2,000 sq. km of 3D and
two 2D surveys on 25 multilayered fields
belonging to Orenburg BU.

This figure shows the outlines of TNK-BP's
current license blocks in the region. Blocks of
other subsoil users are shown in green. The
region's individual wells are clearly visible.
Time sections of seismic attribute cubes in
Tournai and lower intervals (Carbon-Devon)
contain clearly visible channels at the
Ananyevskyaya-Smolanaya-Kodyakovsko-
Rashkinskaya prospects. To date 3D seismic
surveys have not been performed within the
large multi-layered Sorochinsko-Nikolskoye
field. The Sorochinsko-Nikolskoye field is
under exploitation; separate gas-water con-
tact contours have been outlined for its
Bobrikov deposits.

Puc. 2 LlenTparbHbIY pabounit (hparMeHT
cericmudeckoro 3D-cymepnpoekTa,
AKKYMYAUPYIOUIUN Pe3yAbTaTHl paboT

o 21 ceiicmocsemke 3D 06BeMom 2 000 kM2
3D u pAByM cwremKaM 2D 1o 25 paspa-
0aTBIBa€MbIM MHOT'OIIAQCTOBBEIM
MecTopokAeHusIM BE « OpeHOypr».

INoka3anbl KOHMYphl gelicMBYIOUUX AUUEH3UOHHBIX yiacmkoB THK-BP (3eAenblM UyBemoM — uyKuX HegponoAb3opameaetli). [Toka3ansl
omgeAbHble CKBAKUHB peruoHa. Ha BpeMeHHBIX cpe3ax KyOoB celicMu4eCcKux ampubymoB B UHMePBaAdX mypHes U HUXe (KapOOH-geBOR)
XOpOWO BUGHb! BblABAEHHblE KAHAALl HA AHaHbeBCKOU-CMoasHol-KogakoBcko-Pawkurckol niawagax. Ao Hacmosiujero Bpemenu He
ompabomana ceticmuka 3D B npegeAax KpynHOIo pa3pabamslBaeMoro MHoronaacmoBoro CopouuHcko-HUKOAbCKOTO MeCMOPOKGeHUus,

N0 KOMOPOMY BblHECEHbl OIMgeAbHble KOHMYPHl Ia30Boganoro konmaxma (I'BK) no 606pukoBCKUM OMAOKEHUAM. A

intervals and adjacent marginal blocks by using adjoining 3D surveys that
previously had not been correlated. Databases found application during
preparation of offers, project concepts and business plans for the
Orenburg BU's 3D seismic operations to support development and produc-
tion in 2007 and the period through 2011.

During work on the project, through analysis and inventory of corporate
informational resources, we found 3D seismic data for a number of multi-
layered producing fields and active TNK-BP Orenburg assets that had been
lost. These data had been absent from the corporate seismic archive,
TNNC and the Orenburg BU database. Among them was the
Sverdlovskoye field of Orenburgneft, whose license term had expired. The
Sverdlovskoye field is located to the east of the large Garchinskoye field
and is controlled from the north by a sublatitudinal fault (Fig. 3). Daily flow
rates of some wells exceed 64 tpd. We recommend that consideration be

Ke NMPELNOXeHMIA, NPOEKTOB KOHLENUWI, GuaHec-nnaHoB pabot BE «Openbypr» no
3D-ceiicmopa3Benke B nopaepxky paspabotku v HediTenobbidn Ha 2007 rop w
nonrocpoyHyto nepcnektusy fo 2011 roga.

B xope pa6oT Hafi NPOEKTOM Mo pe3ynbTaTaM aHann3a u MHBEHTapU3aLmn Kop-
MopaTMBHbIX MHOPMALMOHHBIX PECYPCOB NO PSRy MHOrONNacToBbIX pa3pabaThl-
BaEMbIX MECTOPOXMEHNA 1 aercTBylowwmx OpeHeyprekix akteos THK-BP Gbinu
HalpeHbl yTepsHHbe faHHble 3D-ceiicminku no BE «OpeHBypr», oTcyTCTBOBaBLUNE
B KopnopatneHom ceicmuyeckom apxuee 3A0 «THHL» u 6ase paHHbIX
BE «OpeH6ypr». Cpemn Hux n Ceepanosckoe MectopoxpeHe (OAO «Opeh-
ByprHedyTb»), CPOK [ENCTBIS NNLEH3UM Ha KOTOPOE UCTeK. 3T0 MECTOPOXAEHNE
PacrnonoXeHo K BOCTOKY OT KPYMHOro [apLuHCKOr0 MECTOPOX/EHS N KOHTPOMN-
pyeTcs ¢ cesepa cy6wmMpoTHbIM pasnomom (Puc. 3). [e6utbl HedTi 0TAENbHbIX
CKBaXH npeBbiwaioT 64 1/cyT. PekoMeHayeTcs K paccMOTPEHUI0 BO3MOXHOCTb
BO306HOBNEHMS CTEKLUE MMLEH3UN U BKIKOYEHWS B NOPTCENL aKTVBOB B Kaye-

Jleonnp Wmapwan (Shmaryan@moscow.oilfield.slb.com), Pykosogurens busHec-Hanpasnenus Petrel 8 Poccum, Schlumberger
Leonid Shmaryan (Shmaryan@moscow.oilfield.slb.com), Russia Petrel Segment Manager, Schlumberger

Work to create a 3D super project, as a whole, for a single oil-
producing region, is unique for Russia. Never before was such an
amount of data loaded into Petrel software. Earlier, all large proj-
ects were created in systems like Geoframe and Openworks, which
use databases. These projects required a lot of time and effort to
create; they had no interface with the ArcView system, and they
could not be used on a PC. This 3D super project, based on new-
generation Petrel software, transfers easily from one computer to
another and, most importantly, generates a much higher-quality
result by integrating geological and geophysical data. It enables
3D modeling for an entire area and facilitates prompt analysis of
the presence of oil and gas and promising trends. TNK-BP has
adopted Petrel as a standard. Any specialist working at the

Company may make use of its output quite easily.

26

Pabora mo cospanuio 3D-cyneprnpoeKkTa B I[eAOM IO OAHOMY
peruony He@TerasoA00bBIYN SIBASIETCSI YHHKAAbHOM B Poccuum.
Huxkoraa npesxxae B Petrel ne 3arpy’karuch Takue 00HEMBI AQH-
HBEIX. PaHee OOABIINE IPOEKTHI CO3AABAAUCH TOABKO B TaKUX
cucremax Kak Geoframe u Openworks, KOTOpble OCHOBAHbLI Ha
6ase paHHBIX. Co3paHUE TAKUX IPOEKTOB OLIAO OUEHB TPYAOEM-
KUM, 3aHHMaAO MHOIO BpeMEHH, He HMEAO CBSI3U C CUCTEMOU
ArcView 1 He GBIAO BO3MOJKHBIM Ha ITIEPCOHAABHOM KOMIIBIOTEPE.
3D-cynepnpoekT, co3panubiii B ITO HoBoro moxkorenus: Petrel,
SIBASIETCSI A€TKO IEPEHOCUMEIM C OAHOTO KOMIIbIOTEpa Ha APYTOH,
U caMoOe TAAaBHO€ — II03BOASIET IOAYUYUTL HAMHOTO OOoAee Kaue-
CTBEHHBIM pe3yAbTaT 3a CUeT MHTEerpaliuu reoAOro-reodusnde-
CKUX AQHHBIX. OH Tak’kKe II03BOASIET CO3AaBaTh 3D-MOAEAb IO
BCEU MAOILIAAM M OIIePaTUBHO aHAAU3UPOBATHL He(DTETa30HOCHbIE
¥ nepcrekTuBHble TpeHARL. [10 Petrel mpuHSATO B KaUeCcTBe CTaH-
papra THK-BP. Awo6ou cnemuaruct KoMmaHUM MOXKET AETrKo
BOCIIOAB30BATLCS IOAYUEHHLIMU PE3yAbTaTaMU.

Innovator @ January - February Ne14
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given to renewing the expired license and including it in the portfolio assets
as a satellite to the Garshinskoye field, where oil and gas content have
been substantiated by 3D seismic data.

It is important to note that the working databases of the summary 3D
seismic interpretation super project will be actualized as new data become
available. They will be ready to contribute to the preparation and realiza-
tion of TNK-BP's subsoil-use strategy for the region.

Recommendations by Project Developers

Pilot studies have demonstrated the feasibility of integrated access
to databases containing seismic and geo-informational applications and
exchange of geological-geophysical data in the standard operational envi-
ronment of Windows.

As a result managers may access data on a timely basis when they
need it for analysis, assessment and monitoring of seismic and drilling
operations in exploration and production projects at all active licenses
and prospects in Orenburg Region.

Some technical and methodology issues remain, but an operating
model has been created. It has a prototype base of knowledge encom-
passing all producing fields in the region. It is what is needed in daily
work for effective management and control of assets.

It is essential that we continue research in this area, engaging con-
sultants from leading software development companies in the work.

For the Orenburg BU itself, the first order recommendation is to allo-
cate resources to create or acquire missing VSP and logging data for all
the 111 license areas in the region. If acquisition is the preferable route,
data could be obtained from state geological and regional funds, data-
hases and data hanks or independent service companies. These data are
essential to quality processing and interpretation of 3D seismic data.

Considering the high density of injection and producer wells at moth-
balled and producing fields, great benefit could be derived from inviting
a contractor specializing in commercial seismic to undertake sophisticat-
ed simultaneous subsurface and surface 3D seismic surveying and PM-
VSP. The goal of such application would be to explore interwell space,
anisotropy, fracturing properties and to improve processing and visuali-
zation of seismic data primarily in carbonaceous sequences in Orenburg
Region by drawing on the state-of-the-art Russian and Western tech-
nology. &

Fig. 4 The southern working fragment of the 3D seismic v
interpretation super project accumulating results from six

3D seismic surveys covering over 515 sq. km of 3D at six
producing multilayered fields belonging to Orenburg BU.

Puc. 4 FOxxubiii pabounii (pparMeHT CeNCcMUIeCcKoro
3D-cyneppoeKTa, akKyMYAUPYIOIUN Pe3yAbTATEL PAaOOT
10 1ecTu cericMocbeMkaM 3D o6vemom 515 km? 3D

110 IIeCTH pa3pabaThbIBaeMbIM MHOTOIIAACTOBLIM
MecTtopokpeHusIM BE «OpenOypr».

SOURCE: TNK-BP / UCTO4HK: THK-BP
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Fig. 3 The southwestern working fragment of the 3D seismic
interpretation super project accumulating results of 12 3D seismic
surveys covering more than 1,180 sq. km of 3D at 12 producing
multilayered fields belonging to Orenburg BU.

Puc. 3 IOro-3anapHbi pabounit pparMeHT CeMCMUIeCcKoTro
3D-cyneprpoekTa, akKyMyAUPYIOUIUN Pe3yAbTaTh paboT

o 12 ceticmocwemkam 3D o6bemom 1 180 km2 3D

1o 12 pa3pabaTbiBaeMbIM MHOTOTIAACTOBBIM MECTOPOKACHUSIM

A BE «Openbypr».

CTBE GNUKAMLIEro MECTOPOXAEHUS-CMYTHIKA [apLUMHCKOr0 MECTOPOXAEHS C
[0Ka3aHHOM HeqITEra30HOCHOCTbIO NnoLwaav 1cecneposanui 3D.

CnenyeT oTMeTUTb, YT pabouve B[] cBOAHOrO MHTEPNPETALMOHHOMO Celic-
mudeckoro 3D-cynepnpoekTa no Mepe BO3MOXHOCTY U NOSIBNIEHUS HOBbIX AaH-
HbIX aKTyanuaupylTcs W roToBbl 19 AanbHEMWEro NpUMEHEHUS Npu paspa-
BoTke 1 peanuaauuu cTpateri Hegpononb3osaHug THK-BP B pervone.

Pexomenpauun pa3paboTyuKoB npoeKTa

lpoBeaeHHble OMbITHO-METOANYECKVE UCCMEA0BaHINS NMOKa3an BO3MOXKHOCTb
B3aVMHOIA MHTErpaLny Ans [ocTyna K 6a3aM AaHHbIX PasfMyHbIX CENCMUYECKNX U
reoMHOPMALMOHHBIX MPUNOXKEHNIA 1 0BMEHa reonoro-reoy3n4eCKIMY AaHHBIMA B
CTaHOapTHOA onepauyoHHoi cpepe Windows.

B pesynbTare nossunack BO3MOXHOCTb CBOEBPEMEHHO 0BECMEYMBATL PYKOBOA-
CTBO HYXXHbIMM A8HHbIMI 3191 OMEPATUBHOMO 8Han3a, OLEHKV 1 MOHWUTOPUHIa TEKy-
LLIero COCTOSHIS CECMIYECKX 1 BypoBbIX paboT mpy novckax, pas3eeake, paspa-
6oTke 11 4o6bIYe YrNeBOfOPOAOB Ha BCEX LEACTBYIOMX MILEH3NOHHLIX y4acTKax 1
nnoLaasx perioHa.

Heobxogumo OTMETUTb, YTO He BCE TEXHMYECKUE W METOMVHECKWE BOMPOCH
PeLLEHbl, HO CO3AaH AEMCTBYIOLLIA MaKET, OMbITHbIA 06pa3eL| 6a3bl 3HaHUA N0 BCEM
pa3pabaTbiBaeMbIM MECTOPOXKAEHUAM PETVIOHa, Tak HE0BXO[VMON B NOBCEAHEBHOV
paboTe Ans 0nNepaTVBHOTC KOHTPOS M YNPaBeHNs akTuBamMu.

Heobxoavmo NpoaomkaTh CCNefoBaHus B 3TOM HaNpaBMneHuy ¢ NpUBMEYEHEM
KOHCY/bTAHTOB (PMPM-Pa3paboTHMKoB NepeoBoro NPOrpamMMHOro 06ecneyeHus.

Mo BE «OpeH6ypr» B Nepsyio 04epenb PEKOMEHLYETCH BbiLENeHe CPEACTB Ha
CO3[aHME WK 3aKYMKy B rOCYAAPCTBEHHbIX FEONOTMYECKUX 1 TeppUTOPUanbHbIX
(horpax, 6a3ax n GaHkax [aHHbIX, 8 TAaKKe B CTOPOHHMX CEPBMCHBIX KOMMAHMsX
OTCYTCTBYIOLMX UMW YTEPSHHbIX 683 [aHHBIX CKBAXWHHBIX CENCMIYECKIX CCNeao-
Banmit BCIT v CK no Bcem 111 nMLEH3MOHHBIM y4acTkam PervioHa, HEo6XoaNMbIX
ANt KAYECTBEHHO 06pabaTky 1 MHTEPNpETaLMN CerncMnYeckiX faHHbIx 3D0.

YuuTbIBad BLICOKYIO NNOTHOCTb HATHETATENbHbIX 11 A06bIBAIOLLIX CKBAXWH Ha pas-
pabaTbiBaEMbIX W 38KOHCEPBMPOBAHHbIX MECTOPOXAEHMSX, BOMbLUYIO NOMb3Y MpK-
Hecno 6bl MpWBMEYEHNE CrIELNAN3NPOBAHHOIO NOMPA[YMKA MO MPOMbICIOBOV
CECMIKE ANt NPUMEHEHIS YCIOKHEHHBIX OAHOBPEMEHHBIX METOAVK CKBAXUHHON 1
noBepxHocTHoi ceiicmopa3sedkyt 3D + MM-BCI gns nayyeHinst MexckBaxHHOro
MPOCTPaHCTBA, 8HN30TPONMI, TPELUMHHOBATOCTI Pa3pesa, ynyulleHns o06paboTki 1
BI3yanu3aumy CefCMMYECKMX AaHHbIX B MPEMMYLLECTBEHHO kapboHaTHOM pa3pese
OpeHBypxba Ha Gase nepesoBbix OTEYECTBEHHbIX U 3anafHbX TEXHONOrU.
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HoBble HanpaeneHus obecnevyeHus LLENOCTHOCTH
NPOMbICNOBLIX TPYGONPOBOA0B
New Directions to Ensure Field Pipeline Integrity

B nocaegnue rogrel B Komnanuu npoBegena 6oiAbuiaa paboma no 3awume NpoMblCAOBbLX mMPyObonpoBOgoOB
om BHympeHHeU KOppo3uu. 3HAUUmMeAbHOe CHUXKEeHUe aBapuliHoCcCmu, CBA3AHHOe C paculupenuem
uHrubumopHou 3awumsl, N03B0AUAO BE « Haranb» norywums npemuro THK-BP B o6aacmu Texnoaorutl
B 2005 rogy, a BE «Openbypr» — cmams ¢punarucmom B 2006 rogy. Komnarnua HamepeHa cmamb
Augepom pocculickoll Heghmera3oBol NPOMbBIWAEHHOCMU NO BONPOCAM YNPABAEHUA UeAOCIMHOCMbIO
Npou3BOgCMBEHHBIX 0O0BbEKMOB. Al 53moro Heo6XoguMo ygeAamb Cepbe3HOe BHUMAHUEe 3auume
Hapy>kKHoU noBepxHocmu mpybonpoBOgoB om nog3eMHOU (UAU HAPYXHOU ) Koppo3uu.

Over the recent years the Company has done a lot of work in protecting field pipelines from internal
corrosion. The major reduction of failure rates that came as a result of inhibitor protection brought
Nyagan BU TNK-BP Technology Award of 2005. Orenburg BU was a runner-up in 2006. The Company
aims to become the Russian oil and gas industry leader in integrity management. To achieve this goal
we need to pay special attention to protection of external pipeline surface from underground

(or external) corrosion.

Cepreii Knuenko (SBKichenko@tnk-bp.com),
[T18BHbIA CELMATVCT PYNMbl 0 06ECTEYEHI0
yenocTHocTv Tpy6onpoBogos, bH «TexHonormy
Sergey Kichenko (SBKichenko@tnk-bp.com),
Chief Specialist, Pipeline Integrity Team,
Technology

nderground corrosion is a type of
Uelectrochemical corrosion.  Its

processes may vary but in most
cases damage occurs in the form of pitting. Corrosion depth is substan-
tial and presents a threat to pipeline integrity.

In 2006 seven units of the Company recorded high percentages of
pipeline failures caused by underground corrosion (Table 1). The
most serious situation has developed in Orenburg BU. This is
explained by the fact that BU (particularly North PU) operates the
oldest pipelines in the Company. These pipelines mainly have passive
protection (bitumen, bitumen-rubber and film coatings
with a life of less than 10 years that have already
expired). As a result Orenburg BU’s pipelines are operat-
ed without sufficient protection against external corro-
sion at the present time.

To address this issue in 2006 Technology and Orenburg BU
(Center PU and North PU) started looking for a technology
solution that will help to prevent external corrosion and
launched a dedicated pilot project.

po3uu. Ee MexaHn3Mbl MOTyT BbITb Pa3NMUHBIMK, HO B GOMBLUMHCTBE CryYa-

€B NOPaXeHe NPUHIMAET hopMy NUTTIHTA UK 93B. [Ny61Ha NPOHNUKHOBE-
HISl 04aroB KOPPO3WN BEMIKA 11 NPEACTaBNSET Yrpo3y Ans LenocTHoCTY TpyGonpo-
BO[0B.

B 2006 rony B cemu noapasaenerusx KomnaHium 3auKcipoBaH 3HAYNTESb-
HbIi MPOLIEHT 0TKA30B TPY6ONPOBOAOB MO NPUYMHE Nof3eMHoit koppoaum (Taén. 1).
HavnBonee cnoxHas cutyauus cknapbiBaeTcs B BE «OpeHBypr». 310 CBsI3aHO C
Tem, 4To 3aech (ocobenHo B [1E «Cesep») akcnnyaTupyetcs cTapeiiwmin 8 Komna-
HIW napk Tpy6onpoBOfOB, B OCHOBHOM C MAacCUBHON 3alLMTON (BUTYMHbIE, GUTYM-
HO-PE3NHOBLIE 1 NNEHOYHbIE MOKPbITUS CO CPoKamn cryxobl He Gonee 10 ner,
koTopble yxe ucTeknn). MoaTomy B HacToswee BpeMs Tpy6onpoBofHas CrUCTEMa
BE «OpeHBypr» aKcnnyaTpyeTcs ¢ HeAOCTaTOMHON NPOTUBOKOPPO3VOHHOA 3aLLy-
TOW OT Hapy>XHOW Kopposuu.

|—| 0[13eMHasA KOPPO3Ns SIBNISIETCS PA3HOBUAHOCTbIO 3MEKTPOXMMUYECKOR Kop-

Table 1 External corrosion in TNK-BP (2006)
Ta6n. 1 Hapyxnas koppo3us 8 THK-BP (2006 rop)

Failures due to external
corrosion
(percentage of total
corrosion failures)
OTKas3bl 0 MpUYUHe
MOA3EMHOM KOPPO3UH
(% oT ob1ero uncaa
KOPPO3MOHHBIX OTKA30B)

Length of operated
pipelines, km
ITpoTs>KEeHHOCTH
JKCIAYaTHPYeMBbIX
TPyOONIPOBOAOB, KM

Production Unit

IToppa3perenne Komnanuu

North PU (Orenburg BU)

ITE «CeBep» (BE «Open6ypr») is 52,2%
Selecting Technology Solution T O
0,
ITE «¥Or» (BE «OpeHOypr») iz 49.9%
All underground pipelines must have protective coating,
which forms a barrier between metal pipe surface and cor- ~ Center PU (Orenburg BU) 4002 33,5%
. . . . IIE «IlenTp» (BE «OpeHOypr»)
rosion environment. But even new coatings have a certain
number of defects. Their number increases during pipeline  Gas PU (Orenburg BU) - o
operation. It is therefore always important to use cathodic ~ IE «Fas» (BE «Opentypr») °
protection (CP). This method suppresses corrosion at coat- SNG (Samotlor BU
ing defects by altering the potential of the steel to soil inter-  cur ((EE ) 2480 51.8%
«CamMoTAOD»)
face into a region where the electrochemical corrosion
process |S reduced_ TNK-Nizhnevartovsk (Samotlor BU) 1522 2519,
. . . THK-HmwxneBapToBcK (BE «Camoraop») !
We must emphasize that underground corrosion has dis-
tinctive features that are of key importance when choosin
Yy Imp g SUKG (Samotlor BU) e 81,6%

the right technology solution.

28

CVKT (BE «CamoTAop»)
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Underground corrosion occurs not only in holidays in protective coat-
ing. In some coating defects coating will lift and allow moisture to con-
tact the steel surface but remain as a barrier to protective current. In
these instances CP may not be able to provide protection. This problem
often occurs with dishonding at tape wrap coatings.

Therefore when choosing the appropriate external corrosion preven-
tion strategy we need to realize what proportion of serious corrosion
damage occurs at coating holidays and what proportion has to do with
coating dishonding. The relative proportions of these two types of dam-
age will determine whether the pipeline requires coating repair or CP
system retrofit.

The objectives of the pilot project have been set accordingly: define
corrosion causes and patterns, estimate external corrosion rate and
potential effectiveness of CP, retrofit CP and assess its performance
based on operational results.

Underground Corrosion Causes and Patterns
in Orenburg BU

Usually a soil's corrosivity is estimated using soil resistivity. Yet the
corrosion environment often changes during pipeline operations due to
changes of soil composition.

An extensive research program is therefore required. Specialists
from Physical Chemistry Institute of the Russian Academy of Sciences
were invited to work on this task.

They have studied technical documents, selected and inspected typ-
ical sites on North PU and Center PU pipelines. The inspection scope
consisted of field and lab analysis of soil chemical compasition, humidi-
ty, acidity (pH), ion content (chlorides, sulphates, nitrates, hydrocar-
bonates etc.) (Fig. 1). Then underground corrosion rate was deter-
mined using highly sensitive corrosion probes (HSCP).

Specialists have examined the relationship between the measured by
HSCP corrosion rates and the factors that may affect ground corrosiv-
ity. They have concluded that in order to determine ground corrosivity
in relation to local corrosion in addition to soil resistivity they need to
measure iron dissolving agents concentration, primarily chloride ions.

HSCPs that were not connected to pipeline recorded ground corro-
sion rate of up to 0.5 mm per year. This rate is not sufficient to explain
all pipeline failures, since estimated corrosion rates must have been
several millimeters per year instead.

To determine the reasons for the actual corrosion rate specialists

v
Fig. 2 Layout of a junction box at the monitoring facility.
Puc. 2 BremHu# BUp naMeputeArbHou nanean KATT.
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PHOTO: LLC "CENTER OF CORROSION TESTING'" / @0TO: 000 «LIEHTP KOPPOSMOHHBIX UCTIbITAHAV»

Fig.1 Field laboratory for soil properties investigation.
A Puc.1 TloaeBas AaGopaTopus AN U3YYEHHSI CBOMCTB IPYHTA.

B 2006 ropy cneunanuctbl BH «TexHonorum» coBmecTHo ¢ BE «OpeH6ypr»
(ME «Llentp» u ME «Cesep») 3aHANMCb MOWCKOM TEXHWYECKOrO PELIeHUs Mo
6opb6e C HapyXHOW KOPPO3VEN W Havanu peann3aunio COOTBETCTBYIOLLEND
MUNOTHOTO MpPOeKTa.

Boibop Texnuveckoro pewexus

Bce Tpy6onpoBoabl nog3emMHol Npoknapkyt A0MKHLI UMETb 3aLUMTHOE NOKpbI-
TVE, KOTOpOE CO3{aeT 6Gapbep MExay METannMyeckoil MOBEPXHOCTbIO Tpy6bl
1 arpeccueHoit cpedor. OfHaKo [axe B HOBbIX MOKPbITASX [OMYCKAETCS Onpeae-
NIEHHOE KOMWMYECTBO CKBO3HbIX AepekToB. B nmpouecce akcniyaTaumm ux 4mcno
Bo3pacTaeT. [103ToMy Ha MpakTWKe BCErfa Heo6XoauMo A0MONHATENLHO NPUME-
HTb kaTopHyto 3awmTty (K3). 3toT mMeTop 06ecneunBaeT B CKBO3HbIX [etEKTax
N30MALMOHHOrO NOKPLITUS TaKie 3NEKTPOAHbIE NOTEHLMANbI, MPY KOTOPbIX NOHM3a-
LS aTOMOB MeTania yMeHbLIaeTCs, 1 KOppo3yis NofaBnsercs.

Heo6xomumo 0TMETWTb, YTO MPOLECCHI MOL3EMHOA KOPPO3UN UMEKT YepThl,
MPUHLMNMAMNBHO BAXHbIE NP BbIBOPE TEXHNYECKNX PELLEHNIA.

Koppo3us 3apoxgaeTcs v NpoTeKaeT He TOMbKO B CKBO3HbIX Ae(eKTax 3aLluTHO-
ro NokpbITWS. B HEKOTOpbIX Cy4asix MOKPbITVE OTCMaNBaeTCs 1 NO3BONSET Brare
MPOHMKATb K NOBEPXHOCTM METanNNa, 0AHOBPEMEHHO ABNSSCh 6apbepom Ans 3aLuuT-
HOro Toka. B aTix ycnoBumsix kaTopHas 3aluMTa He MOXET 06ecneunTb 3t(eKTB-
Hyl0 3awwmTy. 3Ta nNpobnema Hanbonee akTyanbHa Ansg NOKPLITUMA U3 IUMKIX FIEHT.

lMoaTomy npu BbIBOpe OnTUManLHOV CTpaTern 6opb6bl C HapYXXHOV KOppo3uel
HeoBX0AVMO NPeLCTaBNATb, Kakas [0NS 0MacHbIX KOPPO3VOHHbIX NOBPEXOEHMIA BO3-
HUKAET B CKBO3HbIX OE(EKTaX MOKPbITVS, U Kakas [0Ns MOBPEXOEHWA CBSA3aHa
C pa3BUTMEM KOppO3vM NOf NOKpbITeM. B 3aBuCMOCTM OT 3TOr0 OnpeaenseTcs
noTPeBHOCTb B0 B PEMOHTE MOKPLITUS, 60 B PEKOHCTPYKLMI KATOAHON 3aLUNTbI.

Takim 06pa3oM, 6bini 0603Ha4EHbI LIENN NAOTHOTO NPOEKTA: ONpPeneniTb Npiu-
YUMHbI 1 38KOHOMEPHOCTY KOPPO3WOHHBIX NOPAXEHNI, OLEHUTL CKOPOCTI HAPY>KHOI
KOppPO3WK 1 NOTEHLMANbHYK 3((EKTUBHOCTb KATOAHOM 3alumThl TPy6ONpoOBOMOB,
a TaKXe PEeKOHCTPYMPOBATb KATOLHYI0 3alUMTy 1 OLEHUTb ee 3((EKTMBHOCTb MO
pesynsTaTtam aKcnyarauum.

Onpepenenne NpuuMH W 3aKOHOMEPHOCTEH NOA3EeMHOl KOpPO3UK
B bE «Openbypr»

06b/4HO KOPPO3MOHHYD OLIEHKY NOYB MPOBOAST MO BEMMYMHE WX YAEMbHOMO
3neKTPUYECKOro conpoTuBneHs. OaHaKo KOpPO3WOHHbBIE YCOBMS 4acTO MEHSIOT-
Cs B NPOLECCe 3KcniyaTaumm Tpy6onpoBOA0B 13-3a M3MEHEHWA COCTaBa MPyHTa.

B cBs3n ¢ aTum 6bina HeobxoguMa pacLUMpeHHas nporpaMma 1ccnenoBaHii.
[ns atoro 6binn npreneyeHs! cneuranucTsl VHcTuTyTa thinamyeckor xummnn Poc-
cuinckoin Akagemmnn Hayk (®X PAH).

Bbina 13y4yeHa TexHn4eckas AOKyMEHTaLYs, Bbl6paHbl XapakTepHbIe y4acTKy Ha
Tpy6onposopax B ME «Cesep» u ME «LleHTp», 1 npoBeaeHo nx oBCrnenoBaHue,

2
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have used special resistance transducers (RT), mounted on 15 moni-
toring facilities (Fig. 2). RTs were primarily placed in areas where
repeated pipeline failures have occurred. To increase data accuracy
several transducers of different types were used at one monitoring
facility (Fig. 3).

The transducers were placed in ground, at pipeline depth, connected
by wire to pipeline. Resistance measurements were periodically taken.
Inspection continued for two months.

Fig. 4 shows that excessive salt content in a location of previous
leaks increases pipeline corrosion rate 8 to 10 times. The highest pit-
ting rates at inspected sites were a result of corrosion macropairs that
appear after produced water with corrosive properties saturates the
ground during oil pipeline and produced water pipeline leaks.

During the final stage specialists measured currents on the resist-
ance transducers. Measurements have shown that in all cases cur-
rents were positive and remained stable. This means that coating hali-
days at the monitoring locations always function as anodes and stray
currents cause no threat.

Specialists have proven high threat level of ground corrosion in
Orenburg BU, which is the after-effect of leaks. They concluded that a
major proportion of corrosion damage occurs at coating holidays. In this
situation the most effective solution will be to use CP.

Cathodic Protection Retrofit

It is necessary to mention the distinctive features of designing,
adjusting and operation of newly installed cathodic protection at the
existing pipeline.

During the front-end engineering stage a current drainage test should
be performed to determine the current requirements and optimal cur-
rent distribution. The experiment is carried out after test facilities are
installed to the pipeline under investigation, and it requires temporary
installation of one or more groundbeds and DC power sources.

It is believed that it is possible to achieve the protection polarization
potential (-0.85 V vs. copper-sulphate reference electrode) and avoid
excessive use of electricity at pipeline coating electrical resistance of
about 104 Ohm x sq. m. At the protection potential metal will not cor-
rode, i.e. it is under full cathodic protection.

At lower coating resistance it may be impossible to achieve -0.85 V
potential. However, a shift in potential to a level less then full protec-

BKIOYalOLEE NOMEBO/ 1 NabopaTopHbIA XMMUYECKWA aHann3 rpyHTa Ha BRax-
HocTb, kuenoTHocTb (pH), comepaHne B rpyHTE pasniyHbIX MOHOB (XNOpKAos,
cynbaToB, HATPaTOB, ruapokap6oHaTos 1 apyrux) (Puc. 1). [anee 6binu onpe-
[EneHbl CKOPOCTM MOYBEHHOM KOPPO3uM C MOMOLLBKD BbICOKOYYBCTBUTENbHbIX
nHavkaTopoB koppoaun (BYIK).

CneumanucTbl M3y4mni CBSI3b Mexy CKOPOCTAMI NOYBEHHOI KOPPO3K, U3Me-
peHHbIMI BUK, n thakTopamm, KoTopble MoryT onpeaensTs KOPPO3VOHHYI0 arpec-
CYBHOCTb FPYHTAa, 11 MPULLAN K BbIBOAY, YTO [/ ONPESENeHIs CTENeHI arpeccys-
HOCTM rPpyHTa N0 OTHOLLEHIIO K NOKAMbHOM KOPPO3Wv NOMMO YAEMNBHOM 3NeKTpu-
YeCcKOro COMpOTVBREHS NO4BbI HEOBXOAUMO M3MEPSTL COlEPXaHIe aKTUBATOPOB
PacTBOPEHIS Xenesa, NPexae BCEro Xnopua-NoHoB.

BUIK, He nopkntoyeHHble K Tpy6e, 3adiMKCpOBan CKOpOCTY NOYBEHHON KOppPO-
3 fo 0,5 mm/rof. 3TuX CKOpOCTeil HeOCTATO4HO ANs 0GbSICHEHUS BCEX 0TKA30B
TpY60NpOBOAOB, NOCKOMLKY PACHETHbIE CKOPOCTY KOPPO3WM AOMXKHbI Bbinn cocTa-
BNSITb HECKOMbKO MUMMMMETPOB B FOA.

[ns onpeneneHns NpU4MH peanbHbIX CKOPOCTEN KOppo3un TpyGonpoBOAOB
BbIri 1CMOMb30BaHbI CieLManbHble peaucTopHble aaTumki kopposun (POK), ycta-
HOBMEHHble Ha 15 KoHTpomnbHo-guarHocTuyeckux nyHktax (KOM) (Puc. 2). B
ocHoBHOM P[IK 6binin CMOHTMPOBAHbI B MECTaX, rae Habnioaanick HEOHOKPaTHbIE
nopsIBbI TPYBONPOBOAOB. [ng nonyyeHns Gonee AOCTOBEPHBIX AaHHbIX Ha OBHOM
KM ncnonb3oBanuch HECKOMbKO [aT4MKoB pa3Hbix Tvnos (Puc. 3).

[aT4ikn pasmeLLant B rpyHTe Ha rmy6uHe TpyGonpoBofa, 3NeKTpUYeckn coean-
HANW X ¢ TPYGOMPOBOAOM W NEPUOANYECK U3MEPSITIA UX CONPOTUBNEHMS. Habrito-
[EHMS NpoaoKan1Ch ABa MecsiLa.

Puc. 4 neMoHCTpMpYET, YTO 3acoreHne rpyHTa B MECTE paHee Mpon3oLefile-
ro NopbiBa NPUBOANT YBENMYEHIID CKOPOCTY Koppo3im TpyGonposofda B 8-10 paa.
CreposaTensHo, camble BbICOKVE CKOPOCTY A3BEHHOV KOPPO3WM Ha 06CnenoBaH-
HbIX y4acTkax TpYGOMpOBOMOB SBNSIOTCS PE3YnbTATOM AEUCTBIAS KOPPO3MOHHbIX
MaKponap, KOTOPbIE BO3HUKAIOT 113-3a NONAAaHUs B PYHT KOPPO3MOHHO-arpecciB-
Hol nonyTHo-A06bIBaEMON BOALI MY NOPbIBaX HE(HTENPOBOAOB 1 BOAOBOOB.

Ha 3aBeplaioliem atane Gbinu 13MEPEHb! BEMMYMHBI 11 HAMpaBneHus TOKOB,
CTeKaloLLyX C AaT4MKOB KOPpo3un. VI3mepeHus nokasanu, YTo ToKM BO BCEX Chy-
Yasix GbInM NONOXWTEMbHbI U NOYTW HE U3MEHSNUCH NO BEMMYMHE, @ 3T0 03Ha4a-
€T, 4T OTKPbITbIE ABEKTbI U30nALMM B MecTax ycTaHosku KT pa6oTaioT aHopa-
MW, @ 6nyXnaloLLne TOKW He NPeACTaBASIOT ONacHOCTY.

Takum 06pa3om, CneunanicTbl NOLTBEPANIMA BbICOKYIO OMAacHOCTb MOYBEHHOM
koppo3un B BE «OpeHBypr», KoTopas ycyryGnseTcs NocneacTBysMIA NOPbIBOB, 1
CAENani BbIBO, YTO OCHOBHAs A0MS OMAaCHbIX KOPPO3VOHHBIX MOBPEXAEHNI BO3-
HUKAET B CKBO3HbIX JEeKTax M3onauum. B atux ycrnosusx Bbicoka 3dhexTiB-
HOCTb Mcnonb3oBaHns K3.

Fig. 3 Resistance transducers for monitoring facility instrument-
ing (from top downward): Dpit, DK-1m, DK-1c.

Resistance transducers DK-1m and DK-1c are intended for meas-
urement of uniform and localized corrosion rate. The sensing ele-
ment of transducers is a ribbon made of steel foil 0.1 mm in thick-
ness. Uniform corrosion diminishes the thickness of the sensing
element and accordingly increases the electrical resistance of the
transducer. The localized corrosion rate is determined on the
basis of the time to complete failure of the sensing element.
Sensor devices Dpit are intended for measurement of pitting rate.
Device has two steel membranes 0.1 mm in thickness with hygro-
scopic substance between them. In the course of pitting growth
the breakdown of membrane occurs, moisture starts to enter the
device as a result of which the electrical resistance of the device
decreases.

Puc. 3 Pe3ucTopHble AQTYMKY KOPPO3UM AAST ocHatmeHust KATT
(cBepxy BHu3): Anut, AK-1m, AK-111.

Aamuuxu xopposuu AK-1Im u AK-1y npegra3nauenbl gas uzmepe-
HUA CKOpOCIMU pABHOMePHOU U A3BeHHOU Koppoauu. Pabouull
2AeMeHm gamuuKoB — AeHma cmarbHol poabru moaujunot 0, 1
MM. B npouecce xoppo3uu moawuna pabouero sJAemenma ymeHb-

waemcs u coomBemcmBeHHO YBeAUUUBAeMCs IAeKmMpuiecKoe conpomuBAeHUEe gamHiuKa. CKOpOCIHb A3BeHHOU Koppo3uu onpegeAsiemcs no Bpe-

MeHu pasprlBa pabouero sremenmd.

Cencopnsie ycmpoticmsa Anum npegHa3HAUeHbl gASL U3MePEHUs. CKOPOCIMU POCMA KOPPO3UOHHBIX 3B MAAOTO guamempa. Ycmpoicmso umeem
gBe cmaAbHble MeMOPAHbl MOAWUHOU 0, ] MM, MEXXgy KOMOPLIMU HAXOgUMCS I'UrpOoCKONUYHOe Bewjecmso. [Ipu pocme 23Bbl npoucxogum npo6ot
MeMOPaHbL U BRyMPb yCmMpolicmBa HAUUHAemM NOCMyNnamhb BAATA, B pe3yAbmame Yero ero CONpOMuBAeHue YMEHbUAEeMCS.

a
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tion may still see a significant drop in corrosion rate. Under some cri-
teria a negative shift of 0.1 V vs. natural potential is seen as ade-
quate to arrest corrosion.

With the Orenburg BU where local changes in soil chemical compo-
sition drive high corrosion rates maintaining a more uniform potential
along the pipeline may even be enough to impact the corrosion rate.
At the same time cathodic protection must be complemented with a
reliable residual corrosion monitoring.

When adjusting CP on old pipelines polarization potential at the
drainage point needs not to be set at -1.1 V. For new pipelines with
good protective coating the potential must not be more negative than
this value to avoid detrimental effects on the coating. For old pipelines
with poor coating a more negative polarizing potential may be main-
tained at the drainage point. This will increase CP operational range.

It should also be noted that a complete cathodic polarization of
pipelines with poor external coating may take from several days to sev-
eral months. It is therefore advisable to assess the effect of cathodic
protection over a longer time period compared with newly built pipelines.

In the middle of 2006 two pressure oil pipelines in Orenburg BU
have been selected to implement CP:

o Oil pipeline Dolgovka — Bobrovka (Center PU), 13.2 km long,

in operation since 1993, has passive bitumen-rubber protective

coating;

Pexonurpvnuuu KaTOAHOA 3aWuThI

Heo6xoa1Mo 0TMETUTb 0COBEHHOCTY NPOEKTMPOBAHMS, HaNafKuM 1 3KChyaTauum
KaTOOHOM 3alLMThI Ha CyLIECTBYIOLLEM TPYBOMPOBOAE, PaHEE B HE OCHALLEHHOM.

Ha aTane npennpoekTHbIX W3biCKaHWIA LENecoo6pasHo  3KCMEpPUMEHTANbHO
OnpefeniTb YTeYKM Toka ¢ TpyGonpoBoaa. 310 NO3BONNT YCTaHOBUTL TPEGYEMbIN
ANS 3aLWUNAThI TOK U MOLHOCTb cucTembl K3. AkcnepumeHT npoBoanTcs nocne 06o-
PYOOBaHWS TPyBOMPOBOLA KOHTPOSbHO-M3MEPUTENbHBIMIA MYHKTaMI, U [N1s HEro
TpeByeTcs BpEMEHHOE MOAKIOYEHNE OAHOTO UM BONEE aHOOHbIX 333EMIEHUI 1
ICTOYHWKOB MOCTOSHHOMO TOKA.

06bI4HO CHUTAETCS, YTO AOCTUTHYTh 3ALUMTHOMO MONSPU3aLMOHHOM NOTEHLA-
na metanna (-0,85 B no menHo-cynbatHoMy anekTpoay) 1 u3Gexatb nepepa-
CX0[1a 3NEKTPOSHEPIAM BO3MOXHO NP 3MEKTPUYECKOM COMPOTUBIIEHIN MOKPbITIAS
Tpy6onposona nopaaka 104 Om-m2. Mpu Takom NOTEHUMane METann npakTu4ecku
He KOpPpOoaMpYeT, TO BCTb HAXOAMTCH MOA MOSHOM KaTOLHOW 3aLLNTON.

Ecnu conpoTvBnenne u3onsuun Hike, TO AOCTVXXEHWE NOMSPU3aLMOHHOIO
noteHuvana -0,85 B moxeT 6biTb HeBO3MOXHbIM. OfHako maxe npu casure
noTeHuMana A0 YPOBHS MEHbLLEro, Yem 3allWTHbIA, BCE PaBHO JOCTArAETCS 3Ha-
4MTENBHOE 3amMennieHne Koppoaus. CormacHo HEeKOTOpbIM KpUTEpUsM, CABUra
noteHumana Ha 0,1 B oTpuuatensHee cTauvoHapHOro noTeHUMana aocTaTo4yHo s
noaaBneHst KOppo3un.

B BE «OpeH6ypr», rae BbICOKME CKOPOCTM KOPPO3WI BbI3bIBAIOTCS JIOKaMbHbIMM
PasNUYMAMM XUMINYECKOTO COCTaBA NOYBbI, [N MOHUKEHIS KOPPO3UI MOXET BbITh

Glossary / Inoccapni

Passive soil corrosion protection includes:

e Continuous protective coating;

e Electrical separation of pipeline by isolating flanges or spools;
e Refilling of the pipeline ditch by homogeneous clean soil.

Active soil corrosion protection includes:
e Impressed current cathodic protection;
e Sacrificial anode cathodic protection.

Cathodic protection station

A combination of equipment installed to provide cathodic polarization to the
pipeline by impressed current including transformer-rectifier, groundbed,
cathode cable connection, interconnecting cables.

Groundbed
System of buried anodes, to conduct the required current into and through
the soil to the steel surface to be protected.

Sacrificial anode
Usually zinc or magnesium electrode providing current for cathodic polar-
ization by means of galvanic action.

Test facility

The junction box with terminated connections from the pipeline and auxil-
iary equipment, post mounted over the pipeline. Depending on instrumenta-
tion, test facilities are used for potential measurement; bonding station con-
trol, isolating flange monitoring; sacrificial anode connection, etc.

Monitoring facility
Test facility equipped with corrosion transducers. It is installed on the hot
spots.

Pipe-to-soil potential
Difference in electrochemical potential between a pipeline and a reference
electrode in contact with the soil.

Polarization
Change of the pipe-to-soil potential caused by the flow of DC current
between soil and a steel surface.

Natural potential
Pipe-to-soil potential measured with no cathodic protection applied.

Stray currents

Originating from a foreign source direct currents running through the soil
and causing adverse effect on the corrosion and cathodic protection of the
pipeline.

Hogamay ® Ansaps - Mesgars Neld

ITaccuBHas 3aUIUTa OT IOYBEHHOI KOPPO3HUH BKAIOYAET:

® CIINOIITHOE M30ASIIMOHHOE OKPLITHE;

® JAEKTpUYeCcKoe paspeAeHre TPyGonpOBOAA H30AUPYIOMMUM (DAAHIIEM AT
BCTaBKOM;

® 3aCHIIKY TPaHIIEU AT YKAGAKU TPYO OAHOPOAHBIM YHCTHIM I'PYHTOM.

AKTHBHAas 3aIUTa OT IIOYBEHHOW KOPPO3UH BKAIOYAET:
® KATOAHYIO 3alTUTY HAAOKEHHBIM TOKOM;
® KATOAHYIO IIPOTEKTOPHYIO 3alUTY.

CraHI g KaTOAHOH 3aIUThI

KoMmaekc coopy>KeHuUH, IpeAHa3HaYeHHBIX AAS KATOAHON MOASIPU3aIiN
TPy6OIPOBOAA BHEITHUM TOKOM, BKAIOYAFOIIUH NCTOYHHK BEIITPSIMAEHHOTO
TOKQ, aHOAHOE 3a3eMAeHNe, KaTOAHBIHM BEIBOA TPYOOIIPOBOAQ, COEAMHUTEABHBIE
SAEKTPOAWHWH.

AHOAHOE 3a3eMAeHue
CucreMa 3arAyOAeHHBIX 9A€KTPOAOB, TpeAHa3HaueHHas AAS TIOABOAQ
TpeGyeMoro ToKa uyepe3 MOYBY K 3alUIIaeMOM CTaABHOM TOBEPXHOCTH.

IIporekTOp
OOBIYHO IIMHKOBBIN UAU MArHUEBBIM 9IAEKTPOA, 00ECIIEUNBAIOIITNN TOK AAS
KaTOAHOM ITOASIPU3AIIUH ITyTeM raAbBaHUUECKOM pPeaKIUH.

KouTpoabHO-U3MepuTeAbHbIN MyHKT (KUII)

YcTaHOBACHHBIH B CTOMKE HaA OCHIO TPYGOIIPOBOAA KOHTPOABHBIH IIUTOK C
BEIBOAGMH OT TPYOOIIPOBOAA M BCIIOMOTATEABHBIX YCTPOMCTB. B 3aBucuMocT
oT ocHameruss, KUIT HCIIOAB3YIOTCS AT U3MePeHHs IOTeHI[UAaAOB, HACTPOUKHU
TOKOB COBMECTHOM 3aIlIUTEl, IPOBEPKY H30AUPYIOMIUX (DAQHIIEB, TOAKAIOUSHUS
TIPOTEKTOPOB U APYTHX IleAel.

KoHTpoabHO-AMarHocruyeckus myHKT (KATI)
KMUTT, ocHaIIeHHBIN AQTYMKaMU KOPPO3UHU. YCTaHAaBAMBAETCS Ha KOPPO3UOHHO-
OTIACHBIX Y9aCTKaX TPYOOIIPOBOAOB.

IToTeHHMaA «TpyOa—3eMAS»
Pa3HOCTb 9AEKTPOXUMUYECKOIO IOTEHIINAAA MEKAY TPYOOIIPOBOAOM U
SAEKTPOAOM CPAaBHEHMs], COLIPUKACAIOLUINMCS C IIOYBOH.

IToAsipuzanus
V3MeHeHNe TOTEHIINAAA «TPy0Oa — 3eMASI», BEI3EIBA€MOe ITOCTOSTHHBEIM TOKOM,
TPOTEKAIOIUM MeJKAY IIOYBOM 1 CTAABHOM MMOBEPXHOCTEIO.

IMoTeHMaA CBOGOAHOM KOPPO3uH (CTalOHAPHBIN MOTEHIHAA)
TNoTeHnuan «Tpyda — 3eMAsI», ©3MEePEHHBIHN IIPU OTCYTCTBUU KaTOAHOM 3aIlIUTHI.

BAyXAaomue TOKH

Hcxopdmiye OT HOCTOPOHHETO MCTOYHUKA TIOCTOSTHHBIE TOKH,
PaCIpOCTPAHSIONINECS B IIOUBE ¥ HEGAATOIPUSTHO BAUSIOIINE Ha KOPPO3UIO 1
KaTOAHYIO 3aIIUTY TPyOOIPOBOAA.
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Location

PacnonoxeHue

Location of leak
MecTo nopsiea

_= Monitoring
Facility #11
KAM Ne11

_. Monitoring Location
Facility #6 in proximity to leak
KM N26 MecTo B6n13n

nopbiea

Location distant

_s Monitoring
from leak

Facility #9
KAM Ne9
OT NopbLIBOB

_. Monitoring
Facility #2
KAM Ne2

Location with
no leaks
MecTo

6e3 nopbIBOB

MecTo, ynaneHHoe

Comments
KommeHTapun

Very low soil resistivity, high CI-
Local corrosion 4.4 mm/year

OueHb HM3KOEe COMPOTUBIIEHNE TPYHTA,
BbICOKOe cofepxaHnue Cl™
JlokanbHas kKoppo3aus 4,4 mm/rop,

Low soil resistivity,

middle CI- and high Ca2+/Mg2*+,
apparently providing corrosion inhibition
Uniform corrosion 0.24 mm/year

Hu3koe conpoTuBneHune rpyHTa,
cpepHee conepxaHue Cl°

1 BbicOKoe copiepxaHune CaZt/Mg2+,
No-BUAUMOMY, SBNSOLLUXCS
MHrMéuTopamMmun Kopposum
PaBHoMepHasi koppo3us 0,24 mm/rop,

High soil resistivity, low CI”
Uniform corrosion 0.04 mm/year

Bbicokoe conpoTUBEHMe rpyHTa,
masnoe copepxarue Cl°
PaBHomMepHas koppo3us 0,04 mm/rog

Very low soil resistivity, low CI”
Uniform corrosion 0.08 mm/year

OueHb HU3KOE COMPOTUBIIEHWE IPYHTA,
marnoe cofepxatue Cl”
PaBHOoMepHasi koppo3us 0,08 mm/rop,

Fig. 4 Character species of pipelines' soil corrosion

in Orenburg BU

Puc. 4 XapakrepHble Bufibl NOYBEHHOIH KOPPO3HH
Tpy6onposogoe BE «Openbypr»

o Oil pipeline Samodurovka — Grafskoye (North PU), 52.6 km long,
in operation since 1977, has passive bitumen protective coating.

To speed up the work one contractor designed and installed CP,
and CP commissioning was performed as early as in December.
Potential measurements recorded a negative shift at all test facili-
ties, for the main section of pipelines potential shifted by -0.3 V (with
IR-drop). This is a good result for the early protection stage, consid-

ering the age of external coatings.

In 2007 CP will be optimized and residual ground corrosion rate
will be measured at Dolgovka — Bobrovka and Samodurovka —
Grafskoye oil pipelines. Stable measurements of ground corrosion
rates allow us to recommend the use of resistance transducers for
continuous monitoring of pipeline corrosion and assessment of CP
efficiency. To assess CP efficiency transducers are connected by
electric wires to protected pipeline and resistance measurements
are periodically taken. Inefficient operation of CP or termination of
its operation generates transducer resistance growth, which means
greater risk for pipeline. Corrosion monitoring program for 2007

CP construction at
the oil-line
Samodurovka-
Grafskoye: drilling a
well for vertical
impressed current
anode
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[0CTaTO4HO A@XE TONbKO «BbIPABHIBAHWS» MOTEHLMANa BONb TPACCh! TPYGONPoBo-

na. Tem He MeHee, HenonHasi KaToaHas 3allTa A0MKHA KOMMEHCUPOBATLCS NyTeM

OpraHM3auni CMCTEMbI HaEXHOr0 MOHUTOPIHT OCTATOYHOM HapYXKHON KOpPO3uK.
Mpw Hanapke K3 cylecTsyiowlero Tpy6onposoaa Heo6s3aTenbHO yeTaHaBmu-

BaTb B TOYKE MAPEHaXa 3Ha4YeHe nonspu3aunoHHoro noTeHumana -1,1 B. Ha

HOBbIX TPyGONPOBOLAX C XOPOLLUMM M30MAUMOHHBIM NOKPbITVEM CNEAST 3a TeMm,

4T0GbI OH BbIN HE HIKE 3TOT0 3HAYEHWS NS NPefoTBPaLLEHNs OTCIIOEHUS U30Ms-

umn. Ha ctapbix Tpy6onpoBofax, rae onacHoCTb OTCAOEHUS OTCYTCTBYET, MOXHO
noanepxmBaTh 601ee 0TPULATENbHbIA NONAPU3aLMOHHBI NOTEHLNAN B TOUKE APe-

Haxa W 3a CYET 3TOr0 YBENMYMTL Paanyc 3aluutHoro aencteus K3.

Hapo oTmMeTWTb, YTO NONHas kaToaHas Nonspu3auyns TpyGonNpOBOAOB C NNOXIM
COCTOSIHMEM HapYXHbIX MOKPLITUA MOXET 3aHATb OT HECKOMbKIX BHEA 0 HECKONb-
kix Mecsiles. Mo3aToMy oLeHMBaTb 3(EKTUBHOCTb KATOAHOM 3aluTbl HAao Mo
1CTEYeHMI0 Gonee ANUTENbHOMO BPEMEHM, YeM TPEBYETCS ANg BHOBb NOCTPOEHHbIX
Tpy60npoBOAOB.

B cepenure 2006 ropa aBa HanopHbix HediTenposopa B BE «OpeBypr» Gbinu
0T06paHbI ANs 060PYN0BaHNS KAaTOAHOA 3aLLUTON:

e Hedhtenposop «YINCB Honrosckas — YIMH bo6posckas» (ME «LleHTp») npots-
XeHHocTbio 13,2 kM, BBeAeHHbIA B akcnnyaTaumio B 1993 rogy, ¢ naccueHoi
3aLMTON OT KOPPO3uM BUTYMHO-PE3VHOBON 130MALNEN;

e Hedrenposop «[JHC Camopyposckast — AHC Ipachckas» ([E «Cesep») npots-
XeHHocTbio 52,6 KM, BBE[EHHbIA B 3kcnnyaTaumio B 1977 rogy, ¢ naccuBHom
3alUMTOR OT KOPPO3WM BUTYMHORA U30ASLMEN.

[ns yckopeHns rpachmka paBoT Kak NPOEKTMPOBaHWE, Tak U CTPOUTENLCTBO
KaTOAHOI 3aLUMTbI BbINOSHANMCH OfHON NOAPSAHON OpraHU3aumen, 1 yxe B feka-
Gpe cocTosnock npo6Hoe BkntoveHne CK3. [Mo pesynbTatam u3MepeHnid Gbin
3apyKCMpOBaH CABUM MOTEHUMANa B KaToaHylo o6nacTb Ha Boex KWM, npudem B
OCHOBHOM M0 MPOTSKEHHOCTM TPYGONPOBOAOB AOCTUrAETCS CABMM NOTEHUMANOB Ha
-0,3 B (c omuyeckor cocTansioLLen). 310 — XOpoLUWiA NoKa3aTenb B Ha4arbHbii
MOMEHT 3aLLWThI, Y4UTbIBAS BO3PACT 3aLLMTHBIX NOKPbITU TPYGONPOBOAOB.

B 2007 ropy Ha HethTenposogax [onroska — bo6poska n Camopmyposka —
Ipachckoe GyneT MpOBOAMTLCS ONTUMU3ALMS PEXMMOB KATOAHOM 3aluTbl 1
MOHUTOPWHT 0CTATO4YHON CKOPOCTM NOYBEHHONM KOPPO3ui. MonyyeHHbIE Npi onpe-
LENeHNN KOPPO3OHHOW aKTUBHOCTM TPYHTa CTaBUNbHbIE PE3ynbTaTbl NO3BONSKOT
PEKOMEH[I0BaTb Pe3ncTopHble aatyuki kopposun (POK) ans nocTosHHOro KoH-
TPONs KOPPO3MOHHOTO COCTOSHWS TPYGONPOBOMOB W OLEHKW CTENEHM KAaTOAHOM
3aWuTbl. [N OUEHKN CTEMEHN KATOOHOA 3aLUMThl AATHMKN NEKTPUYECKM COeaN-
HSIOT C 3aLMLLAeMbIM TpYBGONPOBOAOM M MEPUOANYECKI KOHTPONMPYIOT M3MEHE-
Hue conpoTueneHns. HeaddektusHas pabota CK3 mnu ee ocTaHoBKa nposiBns-
f0TCS B POCTE COMPOTVBNEHMS OATYMKOB 1, CMEOBATENbHO, B BO3HMKHOBEHWM
MoTeHUMansLHoV yrpo3sl Ang Tpy6onposoga. MporpaMma KOpPO3VIOHHOMD MOHITO-
purra Ha 2007 ron npepnycmatpueaet ycTaHoBky PIOK B gty xapakTepHbix To4-
kax. [Jns 3T0ro Ha 0CHOBAHMM NONYYEHHbIX AaHHBIX O KOPPO3WOHHON arpeccUBHO-
CTIN FPYHTA BAOMb TPacC TPYGONPOBOMOB OpraHn3yoTCs creunanbHo 060pynoBaH-
Hbie KOM. B nepcnektuBe npumeHenne PK MOXET CyLECTBEHHO COKpaTWTb
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provides for installation of resistance transducers in five typical loca-
tions. For this purpose special monitoring facilities will be installed
along pipeline way based on corrosion data obtained. In the future
resistance transducers will substantially reduce the scope of tradi-
tional diagnostic work requiring pit sampling.

During the final stage of CP retrofit a close-interval potential sur-
vey is planned to assess anticorrosion protection efficiency and pre-
pare a corrosion protection quality certificate conforming to state
standards.

Underground Corrosion Protection Plans

A comprehensive reconstruction of underground corrosion protec-
tion is a long-term task.

In 2007 the Company plans to determine corrosion causes and pat-
terns in Samotlor BU in a way similar to the one tested in Orenburg BU.

Orenburg BU, where there is a proven risk of underground corrasion,
needs to asses the reconstruction scope. This means selecting and
testing quick underground corrosion diagnostics methods that do not
require setting up monitoring facilities and performing prolonged meas-
urements. These methods are mainly based on electrometric surveys.

The pilot project in Orenburg BU will continue. In addition to previous-
ly discussed plans to optimize CP, there are plans to mitigate spill-
induced corrosivity of ground. Monitoring facility measurements give us
grounds to say that spill consequences can be eliminated using chemi-
cal methods. This can be done by backfilling or treating the spillage
areas. Local sacrificial anode protection will also be tested at pipeline
sections in spillage areas. This will facilitate electrochemical protection.

The planned measures will help us to achieve a high level to the
Company's pipelines protection.

Hpnii Makapos
(UVMakarov@tnk-bp.com),
HavanbHuK 0TAena o passuTyi
nHehpacTpykTypsl, BE «OpeHbypr»
Yuri Makarov
(UVMakarov@tnk-bp.com],
Head of the Infrastructure
Development Dept., Orenburg BU

06bEM TPAANLNOHHBIX AMArHOCTUYECKNX paGoT CO BCKPbITUEM TPYGONPOBOAOB.

Kak 3aBepLuaiolmit 3Tan peKoHCTPYKLMN KATOAHOM 3alWTbl, B NPOEKTE Mpeayc-
MOTPEHO MPOBEMEHIE VHTEHCUBHBLIX 3MEKTPOMETPUYECKUX M3MEPEHUIA Ang onpe-
[eneHnst adeKTUBHOCTU NPOTMBOKOPPO3NOHHOI 3aLLWTLI 11 OIOPMIIEHUS CepTU-
(hvkaTa COOTBETCTBMS Ka4ecTBa NPOTMBOKOPPO3MOHHON 3alThl TPEGOBAHMAM
rOCY[apCTBEHHbIX CTaHOAPTOB.

Mnaubl 3aWMTLI OT NOA3EMHOI KOppo3uun

LlInpokomaciutabHas peKOHCTPYKLMS MPOTUBOKOPPO3VOHHOA 3aluUThl OT nof-
3eMHOVi KOppo3uK — AONTOCPOYHas 3aaaya.

B 2007 ropy nnaHupyeTcs npoBecTy paboThl N0 ONPEAENEHNI0 MPUYMH 1 3aKo-
HOMEpHOCTE KOPPO3MOHHbIX NoBpexaeHuin B BE «Camotnop» no cxeme, onpo6o-
BaHHoi1 B BE «OpeH6ypr».

[na BE «OpeH6ypr», rae [okasaHa 3HauuTenbHas ONacHOCTb NOA3EMHOM KOp-
po3un, HeoBXOAMMO OMpenenUTb 06bEeMbI PEKOHCTPYKUMM. 3TO MOApasymeBaeT
BbIGOP 11 ONPOBOBaHME METOAO0B MPOBEAEHWS GbICTPOM AMArHOCTUKMA MOA3EMHON
Koppo3uu, KoTopble He TpebytoT oprann3aum KOM v npoBefeHus [UTeNbHbIX
n3mepeHni. 310, Npexxae BCEro, METOfb! 3MEKTPOMETPUN.

MMunotHbli npoexT B BE «OpeH6ypr» npogomxaetcs. MoMuMo onmcaHHbIX paHee
NnnaHoB Nno onTuMmn3aunn KETO}JHDVI 3aLUnThI, paapaﬁammamcn MeponpuaTia no
YMEHBLUEHNIO KOPPO3WOHHOM arpeccUBHOCTY TPYHTOB, CBSI3@HHOA C nocnep-
CTBUSIMI pa3nnBoB. Viamepenus Ha KO no3sonsioT yTBEpXAaTh, YTO BO3MOXHA
HEeMTPan13aums NocneacTBIN PasnnuBoB XMMUYECKMA METOAAMI NYTEM WUHTGK-
POBAHMA TPYHTA 0GPAaTHON 3achinku MK 06paBoTKM Mnowaay pas3nuea. Takke
BYyOeT uMchbiTaHa fokanbHas NPOTEKTOpHas 3alluTa y4acTKoe TpyGompoBOLOB B
30HE Pa3nnBoB, 4T0 obecneyut 3all1Ty Ha 3TUX y4acTKax 3reKkTpoxmmn4ecknmn
MEeTofaMU.

BbinonHeHne aTux MeponpusTUid No3BOMNT AOCTYb BbICOKOTO YPOBHS 3aLLMTI
Tpy6onposoaos KomnaHun,

[TopEIBEI TPYOOIIPOBOAOB IO IPUYWHE HAPY>KHOM KOPPO3UHU
B BE «OpeHOYpr» COCTaBASIIOT OKOAO TPETH OT UX OOIIEero KOAH-
YecTBa.

OTOT (hakKT HEOOXOAMMO YUHUTHIBATL IIPU CTPOUTEALCTBE
HOBBIX TPYOOIIPOBOAOB. B CBOIO OuepeAb, Ha CyL]ECTBYIOUIUX
TPyOOIIPOBOAAX HEOOXOAWMAa PEKOHCTPYKLHS IIPOTHBOKOPPO-
3MOHHOM 3alTUTHL.

AASL CYIIECTBYIOIIUX TPYOOIIPOBOAOB 3aIIUTA AOAKHA PEKOH-
CTPYHPOBATLCS IIyTeM YCUACHUS SAEKTPOXUMUYECKOM 3alllUTEL
(5X3) mAM BOCCTAHOBAEHUS 3allUTHOTO IOKPHITHUSI. BrIiGop
OITUMAABHOTO BapHMaHTa BO MHOTOM SIBASIETCSI TBOPUYECKUM,
IIOCKOABKY B HACTOSIIIee BPEMSI He CYIeCTBYeT METOANYECKUX

Pipeline leaks caused by external corrosion account for about
one third of all leaks in Orenburg BU.

We need to regard this fact when building new pipelines. At
the same time the existing pipelines require reconstruction of
corrosion protection.

For the existing pipelines protection must be upgraded
through improving cathodic protection (CP) or repairing protec-
tive coatings. Choosing the right solution is often a creative
process since as of now there are no standards setting re-coating
time framework, selecting types of repairs and new coating. We
also need to keep in mind the future of pipelines being recon-
structed, materials and labor costs, cathodic protection costs. We
opt for coating repair when enhancing cathodic protection will
cost more than re-coating. Another factor reducing the effect of
cathodic protection is vandalism: power lines and CP stations are
often victims.

All new pipelines at Orenburg BU in 2007 will be designed to
have a complex protection (both protective coating and cathod-
ic protection). For new pipelines we can even do without CP sta-
tions along the pipeline way between booster stations if isolation
coating conforms to GOST R 51164 standard: it is enough to
install sacrificial anode groups as an additional protection. This
approach also resolves the vandalism issue.

Hogamay ® Ansaps - Mesgars Neld

HOPMAaTHBOB, OIIPEAEASIONINX CPOKHU IIEPEU30ASIUN, BHEIOOD
BUAQ PEMOHTA W HOBOTO THUIIA HU3OAAIMMOHHOTO ITOKPBITHUA.
HeoOX0AMMO TaK)Ke YIUTHIBATH TEPCIEKTUBEI PEKOHCTPYUPYe-
MOTO TPYOOIIPOBOAQ, 3aTPaTHl Ha MaTePHUAALI U PAOOTEI IO IIepe-
M30ASNNY, 3aTpaThl Ha OX3. PemreHne B TOAB3Y IIE€PEU3OAIIIUN
NIPUHUMAETCS TOTAQ, KOTAQ 3aTpaThl Ha yCuAeHHe OX3 CTaHO-
BATCS OOABIIIE 3aTPaT Ha Hepen3oAdnuio. Eile opAHUM (DaKToO-
POM, CHUIKAFOIIUM HAAEKHOCTb DX 3, ABASETCS BAHAAAU3M: pa3-
pyuenns CK3 1 IUTaIOMUX AMHUY S9AEKTPOIIEPEAATH IPOUCXO-
ASAT 4acTo.

Bce moBBIe TpyOompoBoasl B BE «Openbypr» B 2007 roay
MPOEKTUPYIOTCSA C KOMIAEKCHOM 3allUTOM. B mpumHIumIe AAG
HOBBIX TPYOOIIPOBOAOB MMEETCSI BO3MOKHOCTD ITOAHOT'O HCKAFO-
YeHMs CTAHIMN KAaTOAHOM 3alUTHEI HA BCEM IPOTSKEHUU TPY-
GOIIPOBOAA MEXKAY KOMIIPECCOPHBIMY CTAHIIUSIMU B TOM CAyYae,
€CAW HM3O0ASIIMOHHOE IOKPHITHE COOTBETCTBYET TPeOOBAHUSM
T'OCT P 51164: AOCTaTOYHO YCTAHOBKU I'PYIII IPOTEKTOPOB KaK
AOIIOAHUTEABHOT'O CPEACTBA 3allIUTHL. TaKoM IIOAXOA OAHOBpE-
MEeHHO pelraeT IpobAeMy BaHAAAU3MA.
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Dbpamuas cesse ® Feedback

Xypuan «Hosatop» rnazamu HalmMX yuTaTenen
Innovator: the Way the Readers See it

IMogsogs umoru 2006 roga, pegakyus « Hopamopa» pewiuAa OrAsHymbCsi HA3ag U NONPOCUAQ BAC,
YBKaeMblll YumameAb, gamb OUeHKY NPOgeAaHHOoU pabome. MIMeHHO om BAC Mbl JKGaAU
HenpucmpacmHalx, 00beKMUBHbIX CyXKgeHUul Moro, Ymo geaaeM (XOpowo UAU NAOX0O — BAM Cygumb),
B CBA3U C YeM OblAQ NPUrAQend CNeyuaAu3upoBAHHAS UCCAeJOBAMEAbCKAS KOMNAHUSA, KOMopas B
meyeHue Mecsaua u3yiaAd YumameAbCKylO aygumoputo U CAOKUBWUlics 00pa3 Haulero XypHaAd.

Reviewing Innovator's 2006 results, the editorial board decided to look back and ask you, dear reader, to
evaluate our work. From you we expected unbiased, objective opinions about our performance. Ultimately,
it is up to you readers to decide whether we did a good or a poor job. We invited a specialized research
company and in a month's time it surveyed our readership and examined the image of our publication.

t is difficult to overestimate the importance of reader feedback for a
corporate publication. With every issue, you observe how we evolve
and it is your opinion that counts for the people who prepare this

magazine. We have no reason to doubt the sincerity of your responses.
Along with laudatory comments, we also encountered some criticism.
Your critical remarks are constructive and help us to move forward and
improve the quality of our product. We have not turned a blind eye to
the comments we received, and you may be assured that in the future
you will see an even more attractive Innovator, a magazine that will
continue to bring to our readers modern and advanced ideas and pro-
posals. This is the only way for the publication to grow and build its
established reputation.

In keeping with this responsive approach, we will present the survey
results and the methodology that was used. Our contractor, a well-
known company Comcon Research International (CRI), examined a num-
ber of aspects of the Innovator's performance. The most important
were the following:

e Survey the Company employees' attitude towards corporate com-
munications;

e Assess employees' involvement/interest in obtaining information
about the Company and in feedback;

e |dentify information that is of the most/least interest to employees,
identify shortcomings in providing information as well as in providing
excessive information;

o |dentify possible differences in perception of internal communica-
tions by personnel at different levels and areas of work;

e Survey readership attitudes towards the magazine (general percep-
tion of the publication; image of magazine; its strong and weak
sides).

CRI specialists used two key methads for surveying the readership:
group discussions averaging 1.5 to 2 hours in length, each attended by
8-10 participants, as well as in-depth, hour-long interviews. One week
befare the group discussions, participants had a chance to read the lat-
est issue of the Innovator. CRI held the survey sessions at three loca-
tions: Moscow, Tyumen and Nizhnevartovsk.

According to survey participants (both specialists and top man-
agers), they perceive TNK-BP as a young, stable and promising compa-
ny. Employees particularly value the stability and independence of TNK-
BP; therefore, information on the Company's future is especially impor-
tant for them and they would like to know both positive and negative
aspects of its activities. Employees also noted their wish to view their
own company in the competitive enviranment context in order to bet-
ter understand its position and development prospects. Comparing
TNK-BP figures with those of competitors, according to survey partic-
ipants, will stimulate more productive work by personnel.

K

axHOCTb 06paTHOM cBAA3W B paboTe kopnopaTveHoro CMW cerofHs TpyaHo

NEepeoLeHNTs — 3T0 Bbl U3 HOMEpa B HOMep HabniofaeTe 3a PasBUTMEM

30aHIY, 11 IMEHHO Ballla TOYKA 3PEHWst MHTEPEcHa TeM, KTO eXeaHEeBHO
pa6oTaeT Haj ero co3faHnem. COMHEBATbCS B BaLLEV UCKPEHHOCTY HE NPUXOANT-
€S — Hapsgy C MOXBanbHbIMI KOMMEHTpMUSMI MEPUOANYECKM BCTPEYaniCh U
0T3bIBbl KPUTMYECKOr0 XapakTepa, MpU4Yem KpuTiKa 3Ta Gbina KOHCTPYKTMBHOWM,
TO, KOTOpas NoMoraeT ABUraTbCa AaMbLUE 1 YNyyLaTh Ka4ecTo npoaykta. Mol
He 3aKpblBanu rnasa Ha NOCTYNMBLUME B 8APEC XypHana 3aMevaHus u MOXEM
3aBEpUTb, 4TO B GyMyLiemM Bac X[IeT eLie Gonee MHTEPEeCHbI «HoBaTop», XypHan
B KOTOPOM HaliyT OTPaXXEHWEe BCE MHTEPECHbIE WOEW 1 NOXenaHus. Tonmbko Tak
MOXHO 06EecneynTb AanbHELWMiA pOCT W3HaHNsa 1 YKPENNaTb €ro CIOXWBLLYHCS
penyTaumio.

[Mepexoas K NpakTUYECKOA YacTi, NOroBOPUM O Pe3ynbTaTax UCCHenoBaHis 1
METO[0NOoruY, NPUMEHsBLLEACS ANs X onpeaenexns. MpeaMeToM nccnenoBaHus
n3secTHoi komnaHu Comcon Research International (CRI), npurnawexHoi gns
NpoBeaeHNs 3Toi paboTbl, BbiN s aCMekToB, CBA3aHHbIX C BbIMyckoM «HoBa-
T0pa», CPEMN KOTOPbIX OTMETUM CaMble BaXHbIE:

@ 113y4eHMe OTHOLLEHS nepcoHana KomnaHiy K KopnopaTuBHbIM CPefcTBam

KOMMYHWKaLmL;

@ OLEHKa CTEMNEH BOBSIEYEHHOCTM / YPOBHS 3aliHTEPECOBAHHOCTY PaboTHUKOB B
nonyyeHnn uHdopmaum o Komnasum 1 B 06paTHON CBA3N;

@ OMpefieNieHne xapakTepa nHcopMaLuy, Hanbonee/HauMeHee MHTEPECHON Ans
nepcoHana, BbISBeHNe HE[0CTaTKOB/N3BbITKOB B H(HOPMUPOBAHMM,

@ BbISBMEHNE BO3MOXHbIX OTMINYNIA B BOCTIPUATUI BHYTPEHHIX KOMMYHMKaLMIA CO

CTOPOHbI NEpPCoHara pasHbiX YpoBHEN 1 06/1acTeil OeATenbHOCTY;

@ 13y4eHE OTHOLLEHIS YuTaTenei K xypHany (obliee BocnpusTve naaaHns;

VMWDK XKypHana; ero cimbHbIe 11 cnabble CTOPOHbI).

B ceoeit pa6oTe cneunanucTsl CRI npumeHsini ABa 0CHOBHbIX METOAA Onpoca
yuTaTenel: rpynnoBbIe AWCKYCCUM CPEaHei NPOAoMKUTENLHOCTLI0 NONTOPa-aBa
4yaca, B XOie KOTOpbIX B 06CY)XAEHMM y4acTBOBano, kak npasuno, 8-10 pecnox-
OEHTOB, @ TaKxXe rNyBUHHbIE 4acOBbIE MHTEPBLID. 3a HEAENo A0 NMPOBEAEHUs
TPYNMOBbIX AXCKYCCUA PECMOHAEHTLI 3HAKOMUMICH C NOCNEHAM HOMEPOM W3aa-
Hus. Wccnepnosanie npoBoamnock B Tpex ropofax — Mockse, ToMeHu 1 HikHe-
BapTOBCKE.

Mo cnosam pecnoHpenToB (kak pARoBLIX COTPYAHMKOB, Tak W TOM-MeHemXe-
pos), THK-BP oHi BocnpuHumaloT kak Monogyto, cTabuibHylo U NepcnekTUBHYO
komnanui. PakTop cTabunsHocTh U HeaasucumocTy THK-BP coTpyaHmkn cun-
TalT 0c060 BaXKHbIM — MHGOPMaLMs 0 nepcnekTBax KomnaHum fns HUX BECh-
Ma LEHHa, M OHU XOTST 3HaTb Kak O MONOXMTEMbHbIX, Tak 11 06 OTPULATENbHbIX
MOMEHTax B ee [esTensHocTu. CoTpyaHnKku Takxe OTMETUN, YTO UM WHTEpec-
HO B3MNSHYTb Ha COGCTBEHHYKD KOMMaHWIO B KOHTEKCTE KOHKYPEHTHOW Cpegbl,
4TOBbI NyYLLIE NOHSTH E€ OTPACNEBbLIE NO3WLMI W NEPCNEKTMBLI pa3suTig. Cpag-
HeHne nokasatenei pestensHocT THK-BP u komnanwit-koHKypeHToB, yTBEp-
XAAl0T PECNOHAEHTbI, CAYXMT CTUMYNOM [inst Goree NpofyKTUBHOM paBoTkl nep-
COHana.

Innovator @ January - February Ne14



Obipamnas cesss ® Feedback

Company employees, regardless of their position, cited the following
most important sources of information about the Company (in descend-
ing order): personal communications (including Direct Dialogue semi-
nars that Company top managers hold with employees); corporate web-
site and intranet; e-mails; corporate media; mass media; working doc-
uments.

Popular Science Read

Survey participants positively evaluated the Innovator as a source of
information for Company employees about achievements in oil and gas
technology. Among the key benefits of the publication, participants
mentioned its popular-science approach, coherent style and clear pres-
entation manner that appeals to the widest audience. According to sur-
vey participants, the magazine helps them to broaden their expertise
and helps non-technology specialists to increase their awareness of
technology/industry specific matters. The publication is also practical
for employees seeking to master industry terminology in a foreign lan-
guage. Parallel bilingual text helps them to test their knowledge and fill
in the gaps.

Another cited advantage of the magazine was its coverage of the
regions. Innovator also facilitates cooperation between different units
within  TNK-BP, and experience-exchanges between geographically
remote locations.

Survey participants also mentioned shortcomings in our work. Most
complaints were about circulation. According to survey participants, in
some regional units many employees are not even aware of the maga-
zine's existence. The interest shown to the Innovator during the survey
demonstrates that demand for the publication clearly exceeds its cur-
rent print run of 4,000 copies. Several participants complained about
the lack of an internet-based version of the magazine where one could
read an electronic copy of every issue of Innovator. We are pleased to
report that recently the Company has created such a web-based
resource. The site will have a convenient search option that enables
readers to look up the topics that are of the most interest in archived
issues of the Innovator.

Another shortcoming mentioned was "too narrow coverage" of indi-
vidual issues. Survey participants believe that dedicating an entire issue
to a single topic covered in several articles leaves nothing for readers
who are not interested in this particular subject. Participants recom-
mended a more balanced approach to planning issues, varying and
broadening its content.

The Innovator clearly has good growth potential. Survey participants
cited several ways to achieve this goal. First is to increase the publica-
tion's frequency and its size; second is to optimize circulation. The edi-
torial team has considered these suggestions and we look at additional
supplements and all efforts are under way to optimize circulation. The
way to improve quality is to publish more diverse technology-related
materials. As a result, the magazine will reach a new, industry-wide
level that will place it on a par with other industry publications, survey
participants believe.

Instead of Afterword

We are only at the beginning of our journey. This was our first sur-
vey and it will certainly not be the last. Having set a fairly high standard
over the past two years of work, we will try our best to meet — if not
exceed — your expectations. At the end of the year, we plan to touch
base with you once again and ask you to share your opinions of the
Innovator with us. We ask only one favor: please do not view our con-
tact as just another routine call to fill in another questionnaire. We sim-
ply would like to invite you to work with us to improve this magazine
together. We look forward to your responses. We wish you pleasant
reading! 18
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Hogamay ® Ansaps - Mesgars Neld

HavnBonee 3HauMMbIMU UCTOYHMKAMN MHGOpMaLM o KomnaHun coTpymHuKY,
BHE 3aBMCMMOCTV OT MEcTa paBoTbl, Ha3any (Mo CTENEHU 3HaYUMOCTH): NNYHOe
o6uieHve (B Tom ymcne «Mpamoit ananor» — NPoBEAeHIe CeMIHaPoB PYKOBOACTBA
KomnaHum ¢ coTpymHuKamu); KOpnopaTuBHbliA caitT 1 HTpaHeT; paccbinki no
3NeKTPOHHO MoyTe; KopnopaTveHyio npeccy; CMU; paBoure aokyMeHTbI.

Hayuo-nonynapHoe 4THeo

B kauyecTse MCTOuYHMKA, WHopMMpyloLero nepcoHan Komnadum o ee poctu-
XEHUSIX B 0BNAcTW HeqTera3oBbIX TEXHOMOMAN, «HoBaTop» NOMy4Mr MOMOXM-
TEMbHYIO0 OLEHKY Y4aCTHUKOB onpoca. Cpeav OCHOBHbIX JOCTOMHCTB M3[aHIs pec-
MOHAEHTbI OTMETUNM €ro Hay4HO-MONYNSPHbIA XapakTep, rpamMoTHOE U3NOXeHue
W [OCTYMHYID MaHepy noaa4u MaTepuanos, No3BOSSIOLINE OXBATbIBATb Camyk
LWMPOKYI0 YMTATENbCKYI0 ayanTopuio. Mo MHEHWIO PECTIOHAEHTOB, XXypHaN Takke
romMoraeT MOBLICUTL KBAaNMNKaLWIO, @ Takxe YpOBEHb TEXHUYECKOW / oTpacne-
BOW rpaMOTHOCTM CMEUNanucToB, paGoTalolx B HETEXHWYECKMX 06MacTaX.
$IBHBIM NOLCNOPLEM OH TaKXe ABNAETCS ANs COTPYOHWKOB, CTPEMALUNXCS OBMa-
[eTb 0TPACcNeBoV TEPMIHONOTEN W Ha [PYroM, NHOCTPAHHOM [N HUX A3bIKe —
napannenbHblil TEKCT MO3BONSIET YATATENAM Ha NMpakTUKe NPOBEPUTL CBO Ypo-
BEHb 3HaHWI1 1 BOCMONHIUTb NPOGENbI.

Ewie ogHum npermyLLECTBOM XypHara y4acTHIKW 0npoca Ha3sanu ero peruo-
HarbHbI 0XBaT — «HoBATOP» CNOCOBCTBYET COTPYAHNYECTBY MEX[y Noapas3aene-
HusMU KomnaHim, 06MeHy OMbITOM reorpadyecky oTaaneHHsIX Apyr oT Apyra
CMeuyanmcToB.

Y4acTHIKI onpoca He 0GOLLNM CTOPOHOM 1 HEOCTATKM B Halen paboTe. Haw-
60MbLIEE KONMYECTBO MPETEH3N HAKOMMMOCh Y HUX K PACMPOCTPaHEHIID N3KaHNs —
M0 MHEHWO PECMOHAEHTOB, B OTAEMbHbIX PErvoHaNbHbIX NOAPa3AeNneHnsax MHorve
COTPYAHVKM 11 HE [0rafiblBaloTCS O CYLECTBOBAHWM XypHara. MposBuBLIMiACS No
X0my 0npoca WHTepec kK «HoBaTopy» CBUOETENbCTBYET O CMPOCE Ha W3haHue,
KOTOPbIV SIBHO MpeBbillaeT ero HbiHewHui Tupax (4 000 sksemnnspos). Psap
PECMOHAEHTOB TaKXE MOCETOBAN Ha OTCYTCTBIE AOCTYMHOMO BCEM MOJb30BaTE-
nam WHTepHeT-nopTana, Ha KOTOPOM MOXHO Bbif10 6bl 3HAKOMUTLCS C 3MEKTPOH-
HO BEpCWeN Kaxyoro HoMepa XypHana. Vim ByaeT npusTHo y3HaTb, YTO Hefas-
Ho KomnaHus co3pana Takow pecypc. OH GymeT ocHalleH YAoGHOW NoMCKoBON
CUCTEMOIA, NO3BONSIOLLEN YNTATENSM OTbICKATh MHTEPECYIOLLE WX TEMbI, O KOTO-
PbIX PeYb LUNa B apXuBHbIX HOMepax «HoBaTopa».

Ele oaHMM HeoCcTaTKOM Y4aCcTHIKM ONpoca Ha3Banu «CIMLIKOM Y3Kyto Hampa-
BIIEHHOCTb» HOMEPOB — MO VX MHEHWIO, aKLIEHT Ha OCHOBHOI TEME BbIMycka, KOTO-
pasi 0CBELLABTCS LIENbIM PAROM CTaTeM, NNLLAET YATATENEN, He UHTEPECYIoLLNX-
CS [1@HHOV TEMOIl, BO3MOXHOCTY MPOYECTb 0 Yem-HubYAb elle. [pepnoxeHo
Gonee cHanaHcUpOBAHO MOAXOAMTb K MMaHMPOBAHMIO HOMEPa, Pa3Hoo6pasuTh
KOHTEHTHYI0 YacTb.

MoTeHuman pocta y «HoBaropa», HECOMHEHHO, €CTb, W, KaK BIOWTCS PECMOH-
[EHTaM, METOJi0B AOCTUKEHUS 3TOV LM HECKOMbKO: BO-NEPBbIX, CUUTAIOT OHN,
CTOUT YBENMYUTb MEPUOANYHOCTb U 06bEM M3AHMS, BO-BTOPLIX — OMTUMU3MPO-
BaTb pacnpocTpaHeHne. Penakuus XypHana BHUMATENbHO PaccMOTPENa Ballu
MPeanoXeHns 11 BriOfIHE BEPOSTHO B pamKax )XypHanma BbIMyCTUAT HECKOMbKO
[OMONHUTENbBHBIX MPUNOXEHWA K W3AaHuio. [lapannenbHo ¢ 8TM MPOLEcCoM
BY[eT MATV paboTa No Yy4LIEHO pacnpoCTpaHeHns. KauecTBEHHOrO yryyLLeHIAs
HaMosHEHN MOXHO B0BWUTLCA 38 CHeT nybvkaumm 6onee pasHoobpasHbIX maTe-
pUaroB TEXHMYECKOro xapakTepa. B pesynbTaTe npuHaTVS NEpPeYNCIEHHbIX Mep,
yGEXEHb! PECMOHOEHTbI, XYPHAN AOMKEH BbITIA HA HOBIA, 0BGLLEUHAYCTPUAML-
HbIiA YPOBEHb, 11 CTaTb BPOBEHb C APYTMU N3AAHUAMIA 0TPACTEBON MPECChI.

Bmecro nocnecnoeus

Mbl TOMBKO B Ha4ane MyTv — 3T0 UCCMEA0BaHME CTAN0 NEPBbIM, HO HE OCTAHET-
CA W NOCMEHVM. YCTAHOBMB [OCTATONHO BbICOKYIO MNaHKy 3a MpoLeALLMe ABa
roga, Mbl NOCTAPAEMCS OMPaBAATH BALLN OXINAAHNS 11 OAHATH €€ ELLe BbILLE. Y)Ke
B KOHLIE 3TOr0 rOfa Mbl OMSTb «CBEPIM YaCbl» 1 ELLE Pa3 NONPOCIM BAC NOAENUTb-
CA BRIEYaTNIEHMAMIA 0 «HoBATOpE». EQMHCTBEHHAS NPOCHG3 — HE BOCTPUHIMATb 3T0
KaK [eXyPHbIil MPU3bIB 3aM0MHUTL 04EPEAHYI0 aHKeTy. Mbl MPOCTO MpUrnaLLaem
BaC [ENaTb 3TOT XypPHarn BMECTE C Hamin. Hafieemcsl, 4To oTkmuKkHeTecs. Mpusit-
Horo Bam uTeHms!

Pepaxuynonnbiii konnexktus «Hoaropa»
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Dbpamuas cesse ® Feedback

Bbl XOTUTE 0O®OPMWTb UMEHHYIO NOANUCKY?
DO YOU WANT A PERSONAL COPY SENT TO YOU?

3arnoAHUTE IpUAAraeMylo aHKeTy u oTrpaBbTe ee Oabre I'puropreBoii o appecy: 119019 Mocksa, Apoar 1, 6C-59,
uAM no gaxcy +7 495 916 72 76.

Fill in the form below and mail it to Olga Grigorieva: 119019 Moscow, Arbat 1, 6C-59 or by fax +7 495 916 72 76.

Ecau Bbl cMeHUAU aApec, MOXKaAyHCTa, MPUIIANTE HaM Baniu HoBble KOOPAMHATHI.

If you changed address, please, send us another form with your details.

@OUO / Name

KomMmnaHus u noppasjereHue

/Company and subdivision

AonskHOCTB / Cdepa pAesTeabHOCTH /

Position Area of responsibility or job functions
Aapec KoMnaHUM /

Company address

HNnpekc / ZIP code Teaedon / Telephone DAeKkTpoHHas moura / E-mail

YT006BI IIOMOYH HAM OIIPEAEAUTH KAIOYEBHIE TEMBI, OTMEThTE, II0JKaAyHCTa, TeMbI IPeACTaBAsIonmue AN Bac uarepec:
To help us focus Innovator on priority areas, please, note the subjects of your interest:

O Bypenne / Drilling O O6ecneyeHue paboTocriocoOHOCTH 000pyAOBaHuS /

Integrity management
0O CTpouTeAbCTBO M 3aKaHYUBaHNe CKBayKUH/

Wells and completions OT, ITb u OOC / HSE

O Ao6s14a / Production TexHudyeckoe ooydeHne / Technical training

0 KanutaabHbIEe IPOEKTHI 1 CTPOUTEABCTBO/
Capital projects

TI'eonroropasseaka / Exploration

o o o o

Apyrue / Others
0O WMadbopManuoHHbIE TEXHOAOTUH /
Information technology

O Ilepepa6otka HedTHu / Downstream

0 TpyOoOmpoBOABI 1 TPAHCIIOPT /
Pipelines and transportation

HaMm Ba)kHO Ballle MHEHHe O MaTrepuaiax, nyoAnkyeMsix B We would appreciate your feedback on the content of our
JKypHaae. MbI locTapaeMcsl Y4eCTh BCe OT3BIBBI AAS yAyulle- magazine. We will use all the feedback to further enhance the
HUS NOAOOpa U COAep>KaHUS MyOAUKaIuid. magazine's quality.

YUTAUTE «<HOBATOP» U B MUHTPAHET- 1 UTHTEPHET-BEPCHU !
NOW AVAILABLE ON THE INTRANET AND THE INTERNET AS WELL!

http://innovator.tnk-bhp.ru/
http://www.tnk-bp.ru/press/publications/innovator/

Takske AOCTYITHBI SA€KTPOHHbIE€ BePCHHU NPEABIAYIIUX BBITYCKOB JXypHaAa
You can download all the previous issues



