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Well Productivity Assurance

O6ecneyeHue NPOAYKTUBHOCTU CKBaXXWUH 3TO BHeapeHue
TaKUX NHXEHEPHbIX PELLEHNI, KOTOPble 00ecneYmBatoT rmaakum
nepexon ot 6ypeH|/|;| CKBa>XMH K 3akaH4nBaHUIO, NpoBeaEHNIO
BHYTPUCKBa>XNHHbIX pa60T M reonoro-TexHn4YeckKmnx MGpOI‘IpVIFITI/IVI Cc
NPMMEHEHNEM Hanny4mnx npakTuk n TeXHOJ'IOFI/II7I, Nno3BONAKLLNX
CHMU3NTb onepaunoHHbIE U KannTalbHbl€ 3aTpaTtbl, YCKOPUTb
,D,O6bl‘-|y, COKpPaTUTb NPOCTON CKBa>XMH U yBEINMNUYNUTb UX
NPOAYKTUBHOCTb.

JKM3HEHHbIN UUKN CKBaXXWUHbI /
. Well Cycle

Well Productivity Assurance is the Implementation of engineering
methods which enable seamless transition of drilling to completions,
workover and intervention operations incorporating best in class

practices and technologies with impact to reduce OPEX, CAPEX savings, <;
accelerate production, reduce well down time and increase well
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Korga BcTaeT BONPOC O NPOAYKTUBHOCTM
ckBaxkKMHbI?/Where does Well Productivity come into play?

OnTummnsauusa bypeHns
_”/.Drllllng Optlmlzatlon

eXHOreHHasi ceMCMmN4eckasa akTUBHOCTb CtuimynmposaHue
/ Induced Seismic Activity / Stimulation
X - @
TpelunHoBaTble KONNEeKTopbl 3acopeHne mexnpumMecsmu
| Fractured reservoirs / Sanding
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Big Picture
Wellbore Assurance Delivery
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Big Picture
Flow Assurance Delivery
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Drilling Success

Mnak 704 \Wnpokoaonucxoe
\ ® SKOHOMMUA 6ro,£|,>1<eTa

w \ =[IKC |Unpokoponbcxoe
' *  OnepexeHue rpaduka
=TMMN 704 Weporoponecran M o 6

[ ]

i — OM 704 Liporogonscioe MHVIMaJ'IbeIMUTeMI'I HaAbOpa KE)MBI/BHbI
® BCKprT ueneson NpoayKTUBHbIN

MHTEPBAN
- * be3HIB

* bBes3 nornouleHns bypoBoro pacteopa
*  Xopoluas onpeccoBKa 3/K

* Under budget

* Ahead of schedule

*  Minimum dog leg severity

e Hit the target pay zone

* NoNPT

* Nofluid loss

* Good casing integrity pressure test
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WHEN A WELL HAS REACHED TD
THE DRILLING CREW’S JOB IS
NOT OVER

Nocrne okoH4YaHUA GypeHus
CKBaXXMHbI paboTta
oypoBoun 6puragbl He
3aKOH4YeHa

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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THE COMPLETION OF A
WELL IS EQUALLY : i
IMPORTANT

3aKaH4YnBaHue He
MeHee BaXXHO
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-

Completion

New wells under-perform by average
15% less production than planned.
HoBble cKkBaKMHbI AatoT AebuT, B
cpeaHem, Ha 15% meHbLue
3an1aHNUPOBaAHHOTO.

30% of completion NPT is result of
debris left in the well.

30% HIB npwu 3akaH4YMBaHWUU - B
pe3ynbTaTe Mycopa B CKBa*KUHE.

As result we generally perform frac or

acid stimulation. Displacement Evaluation
Samples #1 - 12

B pe3synbraTte Mbl 06bIMHO NPOBOAMM

nHTeHcudukauymio PN nan KNCNoTHoOM

0bpaboTKoM.
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Case Study # 1 — Drilling to Completion Well 707 & 705 / PaccmoTpum
npumep Nel — bypeHune ¢ 3aKaH4YMBaHnem ckB. 707 n 705

Obijective:

* Design and deliver a Drilling & Completion
program for Orenburg to minimize
formation damage and enhance
completion efficiency.

Results:

* Delivered first wellsite drilling to
completion transition using casing
cleaning packages and filtered completion
brine in TNK-BP.

e Initial Production Rate 330 t/d oil; 3.1x
more than FM estimate.

* Increased Pl 6.8 (atm/m3/d) — historical
averageis 2.4

* Reduced drilling fluids program costs 62%

 HSE — Reduced waste generation &
disposal by 46%

* Reduced NPT 3%.

Llenb:

[NpoeKTUpoBaHMe 1 cocTassieHue [porpammobl
bypeHuna n 3akaHumMBaHuAa ans OpeHbypra ans
MMUHMMM3ALMN NOBPEKAEHMA NIACTA U
yBenmyeHus apPeKTMBHOCTM 3aKaHYNBAHUA.

Pe3ynbTaThl:

Bnepsblie B THK-BP 6ypoBas nepepaHa u3
bypeHna B 3aKaHYMBaAHUE C UCNONb30BaAHNEM
KOMMJIEKTOB AJ/191 O4YUCTKU KONOHHbI U
OTOUNBTPOBAHHOIO PacTBOpPa ANA 3aKaHYMBAHUA.
HayanbHbili gebut HedTn 330 T/cyT; B 3,1 pasa
6onblue, Yyem no oueHKke M.

YBennyeH KoadpPumumeHT npoayktmsHocTtu Pl - 6,8
(aTm./m3/cyT) — cpeaHMit UCTopUYECKUi
NoKasaTenb - 2.4

CHUIKeHbl 3aTpaTbl Ha Nporpammy 6ypoBbix
pacTBopoB 62%

OT, MNBb n OOC — MeHbLue 0TX0408B N MyCOpa Ha
46%

CokpaweHune HINB 3%.
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Case Study # 2 — Workover: PaccmoTtpum npumep Ne2 TKPC
Post Production Loss / lNMoTtepu gobbiumn nocne TKPC

-Better to prevent a problem than to manage it / Jllerye npegynpeantb npobnemy, 4Yem yCTpaHuTb ee

*Average post workover production loss per well are 2 tons/day / Cpeanune notepu gobbium nocne TKPC Ha ckB. - 2 T/cyT.

Imynbeusa / Emulsion

Pa3byxaHwue rmuHbl / Clay Swelling MpOHNKHOBEHME
—d st ﬁ\\f;" ST . _

Sy mexnpumecen /
; ' Solids Invasion

N3meHeHne
cMadymBaemMoCTu

/ Wetability Change

lomm WDIZ2
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[MpUMep CHUKEHMA MHAEKCA NPOAYKTUBHOCTU NOC/E
CKBa*KMHHbIX paboT / Example of Pl decrease after WO

CkBaxuHHble paboTkl / WO operations

6797: pBuxeHune PI
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CKBa*KMHHble paboTbl

....0umncTka Ha NTHKT n Ha genpeccum No cpaBHEHUIO Co CTaHaAapTHoM”

Talinskoe Pad | Kamennoe | 2476
— [hyweHune cKkBa*KnHbI £114 Padz77 | "°
o Density 1.022 1.108 1.310
— [logbem ctapou
pH 7.10 7.47 5.65
KOMMAHOBKMU T,degC 257 24.4 25.5
_ FVI C Total Solids Content, mgy/!l 731 3355 9228
— nOBTOpHaﬂ Calcium, mg/l 119 1087 715816
Magnesium, mg/l 1 77 4070
rlep(bopau,Mﬂ - . Date of Deliveryto
Barium, mg/l <0.05 477 438.6 # Field csL
— CnycK KONnoHHbI [PI1
Y Iron, mg/ 52 4 70 1 Talinskoe Pad # 114 9.01.2008
Silica, mg/l 9.41 10.31 0.1
— PN fiea,mg - 2 Kamennoe Pad #77 9.01.2008
-0 [P Sulphate, mg/ 28820 2462 138.20 WO fluids sampels from well #2476
YNCTKa nocne Bicarbonate, mg/| 21 805 159 3 — from water tank and sample point 9.01.2008
— Hayano oTK/IOHeHuA Chlorides, mg/l 20089 96260 229664 on pump
Cratuctnyeckumn acpcdpekt MHKT N2 KO
— OT BEPTUKAIN [anHbie oT Wions 2008 -Nex: 2009
— [nyweHune CKBa*KnHbI 8 |
7 b delPl(with  CT KO)(59wells) ,,
— Cnyck 2UH T < delPI(WO(remove  low kh))(73wells) %
g 6. delPI(WO  all 99wells) - ®
— 3anyck OUH 5 s .
- ‘“ :
— 3UH v BbIXOA, g o v
a 3 ,/’ .
Ha pe)‘KMM 2 .0" ”*w“‘.
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BAnAHME KayecTBa pacTBOpPa — pe3yabTaTbl MUIOTHOrO NpoekKTa /
Fluid quality impact — Pilot Results

be3 dounbrpa / No Filter

C dounsrpom / With Filter

DELTA RATE STATISTICS (01 Jan 2005 - 31 Jan 2006): WellWork: Nyagan [TNK-Nyagan (Talinskaya (Without fluid filtration))]
Exclude failed workovers

DELTA RATE STATISTICS (01 Jan 2005 - 31 Jan 2006): WellWork: Nyagan [TNK-Nyagan (Talinskaya (With fluid filtration))]
Exclude failed workovers
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3HaunTenbHOe yryulleHne - pasHuua B 4o6bl4e 40 M nocne ckB. paboT 3-kpaTHoe yBennyeHue

/ Signaficant Improvement - Workover (pre vs post) Production Delta 3x
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Mpumep# 3 — lNMepdopunpoBaHme: NPOXoOKAEeHUE
30HbI MOBPEeXAeHUA NNacTa Ha 3pesiom
MeCTOPOXKAEHUN C NOCAXKEHHbIM AaB/IeHNeM —
yBesinyeHune gooblym

Case Study # 3 — Perforating: Getting Pass
Formation Damage in Low Pressure Brown Field —

Production Increase

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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MunoTHbI npoekT PURE - uenn n 3agaun / Perforating - PURE Pilot Trial - objectives

Perforating beyond damaged zone, minimizing

skin and maximizing productivity...

Evaluate advantage of PURE* technology

v Perform 4 TCP trial jobs with PURE*

v Record post perforating flow and build

to evaluate skin

v' Compare skin with previous data on

Dynamic underbalinee

d o= AT, TR
T
q Sutc underbalance

e P -

4' TR ey S 2
q
R —

the same interval

v' Compare productivity of standard
perfo vs PURE*

Perform trials of perforating kill fluid —
PUREPill*

Wellbore pressure

\ H
R / =
| 1/ Magimam =" 1
o/ for static underbalanca 1
i I. i," - Maximem

| 'f'/ for dymamic underbalance

Slow

Liuusllued Temg

v' Spot PUREPIll* after PURE* perforating

to protect formation

v' Compare losses with PUREPIll* in
place vs standard kill fluids

MNepdopaunst BHE NOBPEXOEHHOW 30HbI,
MWUHUMU3ALMA CKMH-9PdoeKTa 1 noBbILeHNE
NPO4YKTUBHOCTMU ...

OueHka npenmyLLEeCTB TEXHONOrNn
PURE*

v' [poBeaeHune 4 onbITHbIX Nepdopaumnii Ha HKT
¢ npumeHeHnem PURE*

v' Peructpaums notoka n KB[J nocne
nepdopaumn ans oueHKn cknH-adpdekTa

v' CpaBHeHue ckuH-achdekTa ¢ npeablayLwmmm
AaHHBbIMM MO 3TOMY Xe MHTepBany

v' CpaBHeHWe NpoayKTUBHOCTM NpWU cTaHAapTHOW

nendchopatiu n PURE*
P\F\JH“H'I'I Vi AL I

BbinonHeHne ucnbiTaHU pacTBopa
rnyweHusn — PUREPIlI*

v' 3akadka PUREPIll* nocne nepdopauuu
PURE* gnsa 3awmTbl nnacTa

v' CpaBHeHue nornouleHus PUREPII* n
CTaHAapPTHbIX PAcTBOPOB FMyLUEHUS!

[H
op
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Perforating - PURE Pilot Trial — overview & results

v' Pilot has started in 2011 with 3 wells, where two were selected to be re-perforated across the
same layer (perforated with conventional shaped charges conveyed on wireline in
overbalanced conditions), while third was selected to be perforated on a new layer

v' The PURE* program consisted of using tubing conveyed guns (TCP) with Powerjet Omega*
shaped charges, use of production packer, downhole valves and set of pressure gages. After
PURE* perforating and recording post perforating flow and build up to evaluate skin,
PUREPIll* was spotted across perforated interval in order to protect newly cleaned
perforations while safely pulling string out of the well and running in with ESP to start
production

v’ Initial results showed significantly reduced skin and increased production after PURE*

v' Project is planned to be continued in 2012 on additional 20 wells (including horizontal
sections)

FLUP

[ sy

{ DAV
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MnnoTHbIN NpoeKT PURE - 06wwii 0630p 1 pesynsrarsl

v TpoekT Hadancsa B 2011 . ¢ 3 CKBaXWH; N3 KOTOPbIX 2 CKBaXXWHbl OblNn BblIOpaHbl Ans
NOBTOPHOM nepdopaumm B TOM Xe uHTepBarne (nepdopupaHHOM CTaHAapTHLIMU
3apsigammn Ha kabene B YCroOBUSIX penpeccun), a TPeTbio CKBaXkUHY Bblbpanu nof
nepdopaumo B HOBOM UHTEpBane

v' Tporpamma pabor PURE* Bkntovyana B cebsi npumeHeHne nepdopatopoB Ha HKT c
3apsgammn Powerjet Omega*, cnyck nakepa, 3abOMHbIX KramnaHoB-OTCcekaTenem u
KoMmnnekta maHomMmeTpoB. [Mocne nepdopaunn PURE®, pernctpauum notoka n KB[
Obbina npousBegeHa 3akadka PUREPIII* B uHTepBan nepdopaunn Ans 3awuThbl
nepgopaumoHHbIX  KaHanoB  npu  6e3onacHoM  nogbéMe  nepdopaTopos,
nocnegytowem cnycke SLH n 3anycke ckBakuHbl B paboTy

v [epoHayanbHble pe3y/ibmambl MNoKa3asiu 3Ha4umeJsibHoe CHUXXeHUe CKUH-
agpgpekma u ysesniuyeHue 0ob6bI4u nocne npumeHeHuss PURE*

v TpoekT nnaHunpyetcs npogormkutb B 2012 r. gononHuTensHo B 20 ckBaXknMHax
(BKNtOYasa ropu3oHTanbHbIE Y4aCTKK)

FLUP

[ sy

DAV
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MunoTHbIN NpoekT PURE — pe3ynbraTthl / Perforating - PURE Pilot Trial — results

Project Highlights

KrntoyeBble acnekTbl
v'BnepBble B MUpPE NPUMEHEHO

v' 1%ttime in the world application of cneuunanbHo paspaboTaHHoe
custom engineered combination of covyeTtaHne PURE + PUREpill +
PURE + PUREpill + Inflow Test with nccneaoBaHue NpuToka ¢
downhole shut-in for better Npu3abonHbIM 3aKpbITUEM KnanaHa
accuracy N4 NoBbILWLEHUA TOYHOCTU AAHHbIX
v/ First time in Russia engineered fit- v'Bnepsbie B Poccun paspaboTaH 1
for-reservoir design and application ~ MPVIMEHEH C y4€TOM cneumdmkm
of monovalent brine based PUREpill ~ KOHKDETHOTO Nnacta OAHOBANEHTHbIV
to avoid scale formation and PUREpill Ha ocHose consaHoro
achieve required SG with addition pacTeopa Ans NpeaoTeepalleHns
of non-emulsifying agent to avoid CONEOTNOXEHNN N AOCTKEHNA
emulsion formation with crude at HeobxoanMoii NNOTHOCTK, C
reservoir conditions AoGaBneHvem geamynbratopa Bo
n3bexaHne obpasoBaHust IMynNbCUN C
HedTI B NNacTOBbIX YCIOBUSIX
| @5kin before PURE @ 5kin after PURE |
r .

535

087

-0.01

3379 3809

| [Before PURE Ihﬁ:erPURE|

27 .47

2 R i
23 e
1414
921 =i
13 p
4.67
E-
E
J 3379 3809 526
MDBefore PURE [JAfter PURE
151.50
16591 ]
g =
g1 E
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8 1 |
) =
| = 3053
2 = 1157 &
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S 4
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N
i
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MunoTtHbIn NnpoekT PURE - noTeHUManbHbie Bbiroapl /
Perforating - PURE Pilot Trials — potential benefits

v" With calculation based on 10 t/day
of oil per well on average, and
taking into account potential rate
increments of 85%, 20 wells may
produce more than 60,000 tons of
additional oil during one year

v Estimated average investment pay-
off time would be 1-2 months,
while in case of future scale-up it is
estimated to be even less

[

v'cxoaa wn3 cpegHero pacyeTHoro
pnedonta 10 T/cyTkKmM  HeddTM Ha
CKBaXXWHY U MNpUHUMasi BO BHMMaHME
noTeHUManbHbI NPUPOCT AedUTOB Ha
85%, 20 ckBaXmH MoryT obecrneynTb
gononHuTenbHyo 0obbivy cBbilwe 60
000 TOHH B oA,

v CpegHumn PACYETHbIN nepuoa
OKYNaemMoCTU UHBECTULNI cocTaBuT 1-
2 wMecdua, a ecnu B byaywem
NPUMEHEHne 3TOro MeToaa
pacLUMPUTCS, TO PAacYETHbIN nepuon,
OKynaemocTu byaeT elle MeHbLue

HEHD

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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e Case Study # 4 — Flow Assurance: The Big Picture —
Pore to Process and Beyond to Sales

* Mpumep# 4 — ObecneyeHne NOTOKA: B3rNAL KPYNHbIM
NJ1aHOM — OT NOPbI B NMJ1acTe A0 YCTAaHOBKU NOATOTOBKMU
U Aanee A0 NyHKTa cAayu

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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Assurance Field Overview

West Siberian fields are old:

* It becomes harder to produce
profitability and competitively.

Samotlor (5t biggest field worldwide)

*  Major contributor to TNK-BP production
(+37%).

e Mirror of general Western Siberia
problems.

* Over the last 5 years, slight production
growth using various EOR (ESP, Frac,
Sidetracks).

e  Field production is now declining.
* Around 7,000 active wells

MecToporkaeHua 3anagHon Cubupwu
HaXoAATCA ANNTENIbHOE BPEMA B
pa3paboTke:

*  Co BpemeHeM C/NoXHee NoALEPKMBATD
NPUBbLINBHOCTb U
KOHKYPEHTHOCNOCOBHOCTb

CamoTnop (5° no BennuynHe
MEeCTOPOXKAEHMNE B MUPE)

* Haubonbliaa gons B nobbiue THK-BP
(6onee 37%).

* OtpaxaeT obuwme npobaemol
MecTopoxKaeHnn 3anaaHon Cubupwu

* 3anocneaHue 5 net
HEe3HauYUTeNbHbIA POCT A06bIYK
3acyet npumeHeHuna YILH, P,
3ab6ypKn 6OKOBbIX CTBOJIOB

* Habnopgaetca cHUxKeHue aobbium B
LLenom

* Okono 7000 ckBa*kuH B paboTte

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation



MoTtepu nob6blun- OcHOBHbIE UCTOUHUKU Npobnem / Deposition Sites

TunoBble NPo6neMbl BO3HUKAKT: The deposition occurs in:

m B30 u 30He nepdopavmi Near Wellbore & Perforation
m B cTBone ckaxuHbl n HKT Wellbore & Production tubing
m Hayctbe Wellhead

m B tpybonposogax Flow lines

m B Ha3eMHbIX KOMMYHMKaLMSIX Surface separation facilities

Wellhead

N

000

o
o

Event >

PRODUCTION (BOD)

TIME

N
(@)
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Llenn n 3apgaumn / Objectives

Pa3paboTaTb MHTErPUPOBAHHDIM NAAH NO
onTUMKU3aumm gobblun, NOAroTOBKM U

Deliver an integrated Water Management Process
Optimization plan focused on efficiency

TPaHCMOPTUPOBKM GIIOUAOB M CUCTEMbI improvements for short term, mid term and long
3aBOAHEHMSA, COCTOALLMIN M3 KPaTKOCPOUHOW, term issues of:

CpeAHeCcpPoOYHOM M AONTOCPOYHOM YacTen.
OcHOBHbIMK 0b61aCTAMM ANA ONTUMMU3ALLUM
ABnAlTCA:

Water production

*  Fluid Processing (handling, pumping

«  Jo6blua BoAbl optimization, recycling)

*  Water Injection
*  Cucrtema noarotosku ¢paomaoB

Water Compatibility - reservoir and

. Cuctema HarHeTaHuA formation fluids

. CoBMeCcTUMOCTb N1acTOBOM U HarHeTaemom

o Objective Benefits
XuaKocten

«  Reduce $/bbl - lifting costs A %

. Reduce OPEX A %
. CHUXKeHMe 3KCNyaTalUMOHHbIX Pacxo/oB, i
S/6appenb —A % *  Reduce CAPEXA %

Mpenmyiectsa

«  CHWKeHMe TekyLMX pacxomos A % *  Reduce Energy Consumption kwh/ton A %

*  CHwmKeHMe Kan. 3aTpaTtA %

*  CHuxKeHue sHepronoTpebneHuns KBT-u/T A %

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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Engineering process

Providing an integrated solution along the entire fluid journey

* From pore to process and beyond to point of sales

» From Data Collection, System Analysis, Solution Design, Executionto
Monitoring/Optimization and Operations

The Fluid Journey Facilities>

Fluid TranSIe Productlo Forecasting
( Inter Infield Producti | Analysi | Steady Infield MFIothme P"°°e Risks &
- & State MP Archltectu CHRERNIN o eratlon PPy
FIow ProceSS| ) S PI t P Sensitivitie
Meterin chemical Modelli Flow Sim F|0W an s & Opt.

S ollds Prec
3 Depos & Focus

Sim.
/ The Project Execution Plan

/ 1
Data System Solution Execution Monitorind Operatio
Collection Analysis Design Impleme Optimizatig & Transfée

~

N

Reservoi
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UHTErpmpoBaHHbIN UHXXEHEepPHbI noaxona

O6ecneyeHne UHTErPUPOBAHHOTO peLUeHUs ANS BCeX 3TanoB, NPOXOAUMbIX (hionaoM

= OT KOnneKkTopa k cucTeMe NoAroTOBKM U anee K TepMuHany

= O1 cOopa IaHHbIX, aHanu3a cUCTeMbl, BbIOOPa 1 peanu3aLiyi peLeHnst K MOHUTOPUHTY,
ONTUMM3ALIAM 1 IKCTTyaTaLmm

MyTb dnonaa HaBQM’HbIe KOMMYHUKaLUK .

AHanus n YETaHOBUBLWN |piica UnppacTpy L
O6pa6otka | Xvmpeare |mopens ¥ KTypa HI_O"”TOPM Mpombicnos
aHHbIX HTbI dnonga MeCTOpPOKA ble
PA 0 . eHusa Tpy6onpos onepauum
oAnos

ruueopr & OcHoBHble HanpaBneHus

NOXeHua

MnaH BHeApeHUA NpoeKTa
Qr60p Npob

>

AHanus P Peanuzaums OTnaxkusaH
e BOp AaHHbIX erembl e|.ue|:|‘m| MoHuTopu eain
Q Ausaitn BHeapeHne OnTumuzay, epeaaya

ND
op
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\Alall Dveadiiativiidwv Accrtivanan — Ar¥ivia Dralaste
VVCTII FTUUULLIVILY MAoouldliIuT MULIVT I'IUJCLI.D
Project Technology Results
Heavy / Micro-emulsion & Viscous oil B —
Viscous Oil reduction solutions and well —
12 L8e + 8 23
Treatment treatments- g E g E § § g E §g gg g % ‘September October November December
- Plus150 t/d daily production - Increased oil production inflow -50%

- Reduced $/bbl from $6 to $1.27 | _ Reduced OPEX - 60%

Accelerate capability to
Increase production, reduce
OPEX, Reduce water desalting

Accelerate capability to
Increase production, reduce
OPEX, improve well inflow

usage by 50%,
Water - Reduce $/bbl — lifting costs (5-10%) Sca'ﬁ up in szsé OSi'aefia could
Water Management - Reduce OPEX (20-30%) OPEX rodustion and 14K voe:
Management (SNl Reduce CAPEX (20-30% - reduction and Ao UyT
Optimization 8 - Reduce (20-30%) additional oil through oil/H20
& - Reduce Energy kwh/ton (15-20%) efficiency improvements.
, . Dynamic Underbalance (example):
: PURE - Closed - Increase perforation penetration BHP bef f - 1500psi
Alternative chamber underbalanced - Increased productivity etore pert. = 25
Perforating Dynamic Perforating Instantaneous UB = ZSQQ?p

- zero perforating Skin
- surge that removes tunnel debris

Technology

Max UB = 2500 psi i3
Kc/K=1 ->PR=100%

P RN

Scale up in Rospan Gas will

Corrosion , . ) Reduce HSE risk, reduce provide assurance of well and
Management Corrosion — Erosion ' OPEX, Reduce CAPEX, infrastructure integrity and
\"‘ l increase active well life. reduce HSE risk due to

- ] corrosion — erosion failures.
49, June 51, 2012, Moscow Russian Federation
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MpoekT

Ob6ecneueHue NPOAYKTUBHOCTU CKBAXKUH

TexHonorusa

Pe3ynbTathbl

MacwTabupoBaHue u
3KOHOMMUYeCcKnm acpdekt

MoaroroBka
TSXKenowu/BA3K
o HedpTH

MUKpO-3MyIbCUM 1 PacTBOPbI,
CHWXatoLLMe BSI3KOCTb HedhTH,
Apyrve metoabl 06
CKBaXXMH

=== Production (Vday)
—=— Production Cost (§/barrel) N

g i B o

- Mnoc150 T/cyTkn — cyTovHasa fobbiya

o

12000

10000 — e

= x
before test (tons)

.

September October November December

- YBenu4yeHve nputoka JobbiBeMoO

- CokpaleHne ctoumoctn 1 6appensi ¢ $6 | HedpTn -50%

no $1.27

- CokpauileHune OPEX - 60%

ObecconuBaH
ue

YcKopeHne BO3MOXHOCTH
yBENUYMTL J0ObIYY, CHUXKEHME
OPEX, cokpalleHue

1cnornb3oBaHUs obecconmBaHus
BQOLLUD B0%

YckopeHne BO3MOXHOCTH
YBENUYUTb A00LIYY, CHKEHNE
OPEX, yBennyeHune npurtoka B
CKBAXKUHY

KoHTponb
BOAblI

OnTMMm3aums
npouecca

KOHTpoOns _IFl _ i
BOAb! :

AnbTepHaTuB
Has
TexHonorus
nepcopupoB
aHusA

YnpaBneHue
KOPPO3UOHH
bIMU
npoueccamu

PURE —[nHamuyeckoe
nepcopupoBaHme ¢
oTpuLaTenbHOn
Aenpeccuein B 3aKpbITON
Kamepe

- CHMXeHne cebecToumocT Ao0bIumM
HedbTn $/Gapp — (5-10%)

- CHmxeHne OPEX (20-30%)

| ' - CHuxeHne CAPEX (20-30%)

- CokpalleHune noTpebneHust aHeprum
v u/T(1~.200L)

MacwrabuposaHue B 3anagHon Cnbupu
MOXET NPMBECTU K cokpaLleHnto OPEX
Ha 6onee $200 MNH B rog U K
[onNonHUTENbLHONM Ao6bive 14 ThiC. T/rog

3a cyeT pocTta apPeKTMBHOCTM hakTopa

HeTb/H20

- YBenuueHue rnybuHbl nepdopaunm
- PocT npoaykTuBHOCTH

- Hynesown CkuH no xapakrepy
BCKPbITUSA

- BbIMbIBaHME Mycopa U3 LLaxThl

[pumep duHamuyeckoeo nephopuposaHus :
3aboliHoe pasnexue fo nepod. = 1500 ncn OB

Tekywee UB = 2500 ncu
Makc. UB = 2500 ncu il

Ke/K=1 -> PR = 100% 13 \/ Ve
Hl o

Kopposuns— nsHoc

\"‘

CokpaueHue pucko OT MNb u
OOC, cokpalueHne OPEX 1
CAPEX, yBenu4yeHne
aKTUBHOIO Cpoka
3KCnnyaTaunn CKBaXuHsbl.

MacwTabnpoBaHue B npoekTe
a3 PocnaHa obecneunt
LIEMOCTHOCTb CKBaXWH 1
MHPACTPYKTYPbI , CHA3UT PUCKU
OT INB n OOC, cBA3aHHbIE C
paspyLUeHUAMU OT
Koppo3nn/nsHoca

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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Well Productivity Assurance —in TNK-BP

Nyagan

well treatments -
surfactant  system

* Injector
WAMS
flooding.

» Re-perforation  with

penetration shots.

deep

* Pure well kill fluid trials.
» Reservoir core analysis
» Casing well clean up trials

* Perforation washing trials

Sorochinskneft

* Heavy/viscous oil chemical

trials.

o
-
@
o
—
©
o
®

* Heavyl/viscous
trials.

* Pure well kill fluid systen

* Water quality assessment
analysis and engineering
study.

* Asphaltene and  Paraffin
treatment trials.

* Demulsifer trials.

* De-bottle necking production -
chemical flushing of trunk
lines on well pads

=3

®)

VNG

« Corrosion trials — reduce well failures.

« Sand control and chemical conformance
technologies.

* Triple Charge Perforation trials.
* Pure perforating trials.

» Gravel pack sand control.

» Casing well clean up trials

Uvat
Tyumen

: Orenburg

TNK-Uvat

rrosion inhibition trials

implementation.

ow assurance ramn

pro

Perforating trials.

Pure well kill system trial.

A

VCNG

Paraffin treatments

Asphaltene treatment
Bottom hole solvent treatments.
Desalination systen

Injection Water treatment

Corrosion program

Production and Flow

automation eyefem

Samotlor

* Injection water quality assessment
analysis and engineering study.

* Triple Charge Perforating trials.

¢ Pure perforating system ftrial.

* Pure well kill fluid trials.

* Perforation washing trials

 Casing Well cleaning trials.

« Paraffin treatment.

» Anaerobic bacteria treatments trials

* Injection water chemical treatment trials

 Corrosion program trials

* Rybachik water injection and
conformance engineering study.
Rospan

Deep netration perforating
trials

 Pure well kill fluid trials

+ Corrosion engineering study

* Completion engineering and
fluids trial

+ Casing well clean up trials

assurance

—+ Hydrate mitigation

I
SPE " gdebieiiean on fialseting, June 51, 204 2adihgsebviertigsials Federation
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Ob6ecneyeHune MNpounssogmTenbHocTM CKBaXKMH U XMMmmyeckan TexHosormsa

HsizaHb
O6paboTkum HarHeTaTenbHbIX
CKBaXWH - 3aBogHeHune [1AB
WAMS.

[MoBTOpHas nepdopaumsa 3apsgamm
rny6oKoro BCKPbITUSI.

McnbiTaHna  4nCTbIX
rNYLIEeHNs1 CKBaXMWH.

AHanus nnacToBoro kepHa

UcnbiTaHuss no ouuctke obcagHow
KOMOHHbI

McnbiTaHns NnpombiBkM nepdopaunm

Xunakocren

CopoyuHckHe¢hmb
XvM.  ucnbiTaHua  Tskenown  /
BbICOKOBSI3KON HedTH.
UcnbiTaHns  Tepmokabens  gng
TSHKENON / BbICOKOBSI3KOW HEDTU.

UcnbiTaHusa CUCTEMDI HYUCTbIX
XKungkocten rmyuweHUa CKBaXXuH.

TexHWyeckme  uUccrnepgoBaHus U
OLIEHOYHbIN  aHanu3  kadecTtBa
BOAbI.

UcnbiTaHuss  obpaboTku  npotvs

napadguvHoB 1 acanbTeHOB.
WcnbiTaHns Aeamynbratopos.

BHI

McnbiTaHusa no KOPpO3umn - COKpalleHne OTKa3oB CKBaXXWH.
TexHonorum KOHTpOnA rIeCKOI'IpOﬂBJ'IeHI/IVI n cooTBeTCTBUNE

XMM. TpeboBaHusM
McnblTannsa nepdgopaunm TporHbIMK 3apsigamu.
McnbiTaHusa yicTon nepcopaumnm.

XWM. 3akpenneHme necHaHUKoB
McnbiTaHusa no ouncTke o6cagHOM KOMOHHbI

3anagHo-Cnbupckum
AnBU3NOH

IOro-BocTtouHbin
OnBn3noH

THK-Yeam

KoHpTonb neckonposiBneHui rpaBuiitHbIMM HabuBkamu.

A

TexHu4eckume

WcnbiTaHus
CKBa)WH.

WcnbiTaHus
6akTrepusimu

TexHu4eckme

Psabuuka.

Cuctema obecconuaHus
[NoaroToBka 3akaynBaemMon Boabl

COOTBETCTBUA

Camomuiop

uccrnenosaHns m
aHanus kayecTea 3akaumBaeMow BOAbI.
McnbiTaHusa nepdgopaunm TpoiHbIMKU 3apsaami.
McnbiTannsa cuctembl YncTon nepcopauum.
YUCTbIX

OLIEHOYHbIN

XKungkoctemn rmyweHuns

McnbiTanns npoMbiBky nepdopavmm
McnbiTaHns no ounctke 06cafHON KOMOHHbI.
O6paboTka oT napacdmHoobpa3oBaHmsl.

obpabotke  aHIPOGHbLIMU

McnbiTaHna xum. 06ab0oTkK 3akauMBaemMoin Boabl
[Mporpamma aHTUKOPPO3UMHbBIX UCMbITAHWN
ncenenoBaHus "

aHanus

3akaunBaemon BOAbI ana

PocnaH

WcnbiTanusa nepcopaimm
rnyboKoro BCKpbITUS.
McnbiTaHus  4MCTbIX  XKUOKOCTEN
rNYLIEHUS CKBaXWH.
y ObpaboTka oT napaduHoobpasoBaHKs TexHudekoe ucecnenosaHne
ObpaboTka OT acdhanbTeHOB Koppo3uu
Or13 c pactBoputenem TexHuka 3aKaH4ymMBaHUs "

ncnblTaHne Xuakocten

Pacwmeka  AoGbam - XUM. 50A McnbiTaHua no ouuctke obcagHom
npoMbIBKa MarucTp. WcnbiTaHns nHrnbutopa Kopposum. [Mporpamma aHTUKOPPO3NOHHOW 3aLLUThI CONOHHEL
TpYBONPOBOAOB Ha KYCTaXx. BbinonHeHeHne  nporpamMmbl - obecneveHus Cuctema aBTOMatuM3aumm obecneyeHust
CHWXeHWe rmapaTtooobpasoBaHus nputoka. A0BbluM 1 npuToKa
WcnbiTanus nepdopauum. WcnbitaHus OUUCTKE 06CaaHON KOMOHHbI
WcnbiTaHus CUCTEMbI YUCTbIX )KVI,E[KOCTeVI
rmyuweHua.
Mcnbitanms n UCTKe 06CaAHOM KOMOHHBI
SPE Mosc Section Meeting, June 5™, 2012, Moscow Russian Federation
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Conclusions

A holistic review of the well plan from drilling to
completion, to intervention and to process are
equally important.

Drilling success does not guarantee the well will
deliver production as planned.

A drilling to completion transition plan
incorporating Industry Best Practices is a must
for maximizing production opportunity.

Frac and stimulations are equally vulnerable to
skin damage resulting in decrease productivity.

Workovers intervene on the base production
and is where much production is loss due to the
frequency of operations.

There remains still potential for accelerating
production on brown fields.

KomnneKcHbIn 0630p naaHa CTponTenbCTBa
CKBaXXUH OT BypeHnA Ao 3akaHunBaHuA, N'MM un
npowecca - 0O4MHAKOBO BaXXHble MOMEHTbI.

Ycnex 6ypeHua He rapaHTUMpYyeT Toro, YTo
CKBa*KMHA AacCT N1IaHOBbIN AebuT.

MnaH nepexoga ot bypeHua K 3aKaHYMBaAHMUIO,
BK/ItOYasA Jlyylume oTpacieBble NPaKTUKKY,
ABNAeTCA 06A3aTeNbHbIM YCIOBUEM NA
MaKCMMM3aumm A06bIYHbIX BO3MOXKHOCTEN.

PN 1 06paboTKM B paBHOM CTENEHU HECYT C
coboii noBpexaeHne NoBEPXHOCTU CTBO/A
CKBaKMHbI B pe3ybTaTe CHUXKEHUSA
NPOAYKTUBHOCTM.

MM BAnseT Ha 6a3oByto A06bIYY, NPU 3TOM
npoucxogAat 6bonbline notepun AobbIYKN U3-3a
4acToTbl onepaymi.

Tem He MmeHee, ocTaeTca NOTeHUWan ana
yCKopeHUA Jobblun Ha bpayHpunaax.

SPE Moscow Section Meeting, June 5™, 2012, Moscow Russian Federation
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Cnacubo / Thank You

Bonpocbl /QUESTIONS ?

Kim Gobert
Senior Manager, Well Productivity Assurance
& Chemical Engineering

TNK-BP Management

Upstream, Technology

Office: +7 (495) 777 77 07 ext: 3438
Mobile: +7 (985) 364 39 57
kgobert@tnk-bp.com
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