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BBeaneHue / Introduction

[MocTaHoBneHue PoctexHaasopa B obnacti OxpaHbl Heap
Ne71 o1 06.06.2003r., nyHkT Ne113 npeabasnseT
cnegytowme Tpebosanms k OPO:
OpnHoBpeEMeHHO-pa3aesibHas akennyaTaumns HECKONbKIX
9KCMnyaTaLuMoHHbIX 06BEKTOB OfHOW CKBAXMHOM

A0nyCcKaeTCA npn Halim4ynu

(1) CMEHHOro BHYTPUCKBaXWHHOrO 060pYa0BaHMS,
obecneunBatoLLero

(2) BO3MOXHOCTb peanu3aLmm pasgensHoro yyeTa
[00bIBaeMon NMpoayKUnu,

(3) NpOMbICNOBbLIX UCCNEAOBAHMIA KaXao0ro nacta
pasgenbHo 1

(4) npoBeaeHMs 6e30NacHOro PEMOHTA CKBaXMWH C Y4ETOM

Pa3nnyns 4aBneHuin 1 CBOWCTB N1acToBbIX (oNHOUA0B.

Order of Rostechnadzor in area of resources
protection Ne71 from 06.06.2003., item Ne113
requests following from dual completions:
Dual completion of several exploitation objects

with one wellbore is allowed with presence

(1) replaceable downhole equipment, which
allows

(2) possibility of separate accounting of
produced fluids,

(3) testing of each layer separately and

(4) conducting safe work over of wells
considering difference in pressure and properties

of reservoir fluids

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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BBepneHue / Introduction

[NepBble 06pa3ubl 06opynosaHus ans OP3 co3aaHb! B
CCCP B 1930-x rogax. LLnpokne paboTbl Ha4aThl C KOHLA
1950-x rogos.

K 1970 r. paspaboTaHbl 0cHOBHble cxembl OP3 1 OP3;
«POHTaH-(YOHTaH», «(POHTAH-HACOC», «HACOC-hOHTaHY,
«HaCOC-HacoCy, «rasnuT-ra3nudT», «3aKkaduka-3akadkay,
«3aKka4ka-otbopy, «oTbop-3aKaykay.

Co3aaHbl, NPOLLIM NPOMbICTOBbIE UCMbITAHNS U CEPUIAHO
BbIMYCKAKTCS CUCTEMbI C NapanenbHbIMM U
KOHLEHTPUYHbIMU KosloHHaMu HKT. 3a natunetve (1969-
1974 r.r.) Ha OP3 1 OP3 nepeseneHo bonee 2500
CKBaXWH, B nepuog ¢ 1974 no 1979 r. — ewle okono 2000
CKBaXMH.

Cm. Takxe matepuansl ot aek 2009, 2010, 2011r.
YKypHan uHXeHepHas npakTuka

First dual completion equipment was created in USSR in
1930, Broad research and pilot works started in the end
of 1950th.

By 1970 the main types of dual completions (injection
and production) were developed: «natural flow-natural
flow», «natural flow-pump», «pump-natural flowy,
«pump-pump», «gas lift-gas lift», «injection-injectiony,
«injection-production».

Created and tested, and widely produced paralle! and
concentric tubing systems. In the five years (1969-1974)
more than 2500 wells had been dually completed, in

period 1974 till 1979 r. — additionally about 2000 wells

See also materials from Dec 2009,2010,2011 in
Magazine Engineering Practice

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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Len/ U
- B psine cnyyaes 6ypeHne 0TAeNbHbIX CETOK Ha Kaxblil
00BEKT SKOHOMMYECKM HE LienecoobpasHo. PaspaboTtka

BO3BPATHbIM (hOHIOM 3aTArMBaET OCBOEHME 3amnacoB.

- Bo MHOrMX yTBEPXKAEHHDBIX NPOEKTaX paspaboTkn ecTb
0653aTenbCTBO NO UCMNOb30BaHUID TexHonorun OP3 npu

aKcnnyartaLum HECKOINbKMX 0BBEKTOB OAHOW CKBAXMHON

- TexHonorust gonmxkHa (1) cooTBeTCTBOBaTH TPEOOBAHMAM
(hefepasibHOro ropHOro ¥ NPOMBbILLNEHHOrO Haa3opa Poccuu
(2) obecneunBaTb HEOBXOOMMYHK HAAEXHOCTb, (3) BbITh
9KOHOMUYECKM npuemnemon (4) obecneynsatb ONTUMAsbHYHO

pa3paboTKy nnacTos.

- OP3 He aBnsieTcs NpUHUMNMansHO HOBOW TEXHOSOMEN, HO
TpebyeT NpMMeHEHNS NepeaoBbIX pa3paboTok (B
MeXaHW3MpPOBaHHOW f00ObI4e, reounsnke, MeTponoruu,

3aKaH4YMBaHUA CKBa)KI/IH)

ectives

- In some cases drilling of separate grids for each
exploitation object is economically not viable.
Development with uphole recompletions is delaying the

reserves progression.

- In most of the approved FDPs in there is a
requirement to use dual completion technologies while

exploiting several objects with one wellbore.

- Technology should (1) meet requirements of federal
mine and industrial control of Russian Federation (2)
provide required reliability, (3) be economically

acceptable (4) support optimal reservoirs development

- Dual completion is not principally new technology, but
requires application of advanced developments (in

artificial lift, PLT, metrology, completions)

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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TpeboBaHusA no y4yety

MuWHMManNbHbIA KOMMMEKC rmapoanHaMU4eckmnx, NPomMbICIIoBO-reopusanvecknx nccnegoBaHum no
KOHTpONIo 3a pa3paboTkon HedpTAHbIX MecTopoxaeHun (PO 153-39.0-109-01)

Dobbieawowme KMcocnepoeaHKMA NpW NPoEEAEHKMK PEMOHTE MM [T
e e CHIMEHEHMEM pEHKMMA C M3MEHEHHWEM o
BM,D'bI HMIMepEHKMKW M MCCNegoBaHKMKM C HM30NAUMEM
HarveTatTensHbie IHCAAYATAUMK MK COCTOAHMA
CHEZMMH obopynoeaHHbIE - - . nprobleHMeNMNacToB
doHTaHHBIE cmeHoR obopyagosaHuA nprzafofHOM 30HbI
3UH/ WIrH
noacine noacine nocne
a0 Hes. pafoT NpoES g8 HWRA a0 Hes. pafoT NpoES g8 HWRA Ao Hes. pafoT NpoEEgSHWA
pafoT pafoT pabor
HM3KOAEEHTHBIE
. ABad pa3a B MecAl JABad pa3a B MeCcAl pa3ospie pasoEpie pa3ospie pE3oEDIE pE3oEDIE pE30EDIE
(no57/oyT)
Debwt 5
. cpeatenetuTHLIE - o
[MpremmcTocTs) .p AR OOWHPpas B 7 gHel OOMHPE3 B 7 gHel pa3osme pa3osmie pa3osme pe3oEnie pasosnie pasosnie
(5-2571/cyT.)
RMIKOCTH
BbICOKDARDMTHbIE WMH pa3 6 3 gHA MHPa3 e 7 gHeR MHpPa3 B MecA
. E2I0DEE 230 EE E30EDE 230BEDe 230EDe 230EDIE
(Gonee 25 T/cyT ) DAMH P Al DAMH D Al DAMH D u P P P P P P
BespoaHble (Ao 2%) K
(OBE0AHEHHOCTS If.!blconooﬁﬂw:l,HEHHblE AB3 pa3d B MeCcAL AB3 pa3d B MEeCAL pE30EmE pE30EDE pE30EmE pE30EDIE pa30EDIE pE30EDIE
n L (Bonee 90 %)
P nuzRemm MHpa3e 7 axeil MHpa3 e 7 aHel
. 230Bbie 230BbIE 230Bbie 230Bbie 230Bbie 230Bbie
cpeaneobaoaHeHHble (2 -90%) RaE &l RERIE &l P P P P P P
npu P> P OaWH pas B rog OAMHpa3 B rog pE30EmE pEa0EmE pE3oEDIE pE3gEDIE pE30EDIE
[a30Bbld GaKTop
npm P <P... OOWH pa3 B MecAL OOMH PpE3 B MECAL pE30EmE pEa0EmE pE3oEDIE pE3gEDIE pE30EDIE
BypepHoe v mexTpyOHOE LBBAEHWE. P 54, Py OAMH pas e 3 AHA OAMH pa3 B KBapTan OAMHpas B 3 aHA paaoswie pa3oewie pa3oswie pa3oewie pa3oee paaoee
3abokHoe naenerme, P MiH pa3 B Meca MH pas B Meca e
et 3 aa DAMH P u DAMH D u nonrona
Pasenonrona /Pas s
MnacroBoe aasaehne, P OWH pa3 B KBapTan OAMWH pa3 B KEapTan [P pEs0Enie pEz0Enie pazoEme
OfIMH pa3 B OAMH pas B
MeTon BoCCTaHOBAEHMA AEBAEHMA Paser Pas B2 roga
on A roave roave og [ O pE30EmE pE30EmE pEa0EmE pE3oEDIE pE3gEDIE pE30EDIE
Pazsron fPazs 2
MeTon ycTaHOBMBLIWMXCA OTOOpPOB o OfMH pas B rom, Paseron /Pas B 2 rogs paaoewie pazoeme pa3oewie pazoewe pazoeme pazoewme
n
podHAL NPUTOKE, MCTOYHHMEX M MHTERBaAbLI Pazerog fPaze 2 Pazeron /Paze 2 S S pasoswe pazosee S pazoes
ofBOAHEHKA rona rofa
MNpodib NorAcWeHn A Paierog pEI0EmE pEI0EDE pEI0EmE pE3oEDIE pa3oEDe paaoEDE
OTEBCp W aHanks npob NomyTHOW Boabl OWH pa3 B KBapTan OMH pa3 B KBapTan pazoEDE pEz0EDE
AHEnME 3EHEYMBASMON BOOEl, conepxarme HBY
OABl, CORSR ! OOMH D3 B CYTHM
OKMCH HENE3a 1 4p
OB6cnefoBaHWE TEXHMMECKOMD COCTOAHWA CHEAMHMH Paierog
MnacToByld TEMOSPATYRY pa30BDIE
OTGop W asann3 rMyGKHHbIX Npod HedTr paInEDE pa30EDIE
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Testing & measurement requirements

Minimum set of well testing for control over development & exploitation of oil fields (RF Guiding
document 153-39.0-109-01)

Types of measurements and well tests

Producers

natural flow

equipped by
ESP / SRP

Injectors

Well testing during WO or WW

with change of

with change of condition

with isolation and

operating mode or commingling of
P gma of bottomhole area gling
change of equipment formations
priorto work - . . aftar priorte wark aftar
Eu e e i T e — wmpltionof | commeamemen completion of

T

sfopemtions commencement

opsrations

t o pam tio ns

low producers
{upto S tpe)

twice a month

twice a month

one time

one time onetime onetime

one time one time

Licpuid
producion
tinjectivity) rate

medium production rates
{5- 25 tpd)

ance every 7 days

ance every 7 days

one time

one time onetime onetime

one time one time

high produdction rates
{ovver 25 tpd)

once every 3 days

once every 7 days

once inamonth

one time

one time onetime onetims

one time one time

low water cut (up to 2%6) and
high water cut

{maore than 90 %)

Water cut

twice a month

tuwice a month

one time

one time onetime onetime

one time ane time

low and medium water cut {2-
0ee) once every 7 days once every 7 days one time one time onetime onetime one time one time
O
gt Pre . = Poug Once ayear Once ayear one time onetime onetime one time one time
Gas oil ratic
St P < Py once in a month once inamonth ane time onetime onetime one time one time

Wellhead and annulus pressure. Puasimea, Pann.

once every 3 days

ance ina quarter

once every 3 days

one time

one time onetime onetims

one time one time

Dottomhels pressure, Py,

once in @ menth

once in @ month

Once a quarter / once in
half-yvear

Reservoir pressure, Pe..

once in aquarter

ance ina quarter

Oonce in half-year / Once
ina quarter

one time

onetime

one time

Pressure buildup method

Once every half year

Once every half year

Once ayear [ once every
two years

one time

one time onetime onetime

one time one time

Pressure transient test

Once ayear/ once
ewvery two years

Onece ayear

Once ayear [ once every
two years

one time

one time onetime onetime

one time one time

Inflow profile, watercut sources and intervals

Once ayear [ once
every two years

Once ayear / once
every two years

one time

one time onetime onetime

one time ane time

Circulation loss profile

Once ayear

onge time

ong time onetima onatime

ong time one time

Collection and analysis of produced water samples

once in aquarker

ance ina quarter

one time one time

Analysis of injected water, solids content, iron
oxide s, etc.

Once a day

Inspection of technical condition of wells

Once ayear

Formation temperature

ane time

Collection and analysis of downhole oil samples

ong time one time

SPE
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YcnoBusa THK-BP / TNK-BP conditions

- 98% dhoHpa — mex. gobbiva, 90% YIUH (11-12% - 98% of wells — artificial lift, 90% ESP (11-12% of

MWPOBOrO PbIHKA) world market)

- [nybuHa ckeaxmH 2000m + . BONbLUKMHCTBO - Depth 2000m +. Majority of inclined wells with
HaKNOHHO-HaNPaBneHHbIX CKBaXMH high dogleg severity

- JKCnJyaTaLMOHHbIE KOSTOHHbI 168MM 1 MeHee - Production casing 168mm and less

- AKTUBHOE Mcnonb3oBaHue TexHonoruu NPl Ha - Active utilization of frac technology on production
nectaytollemM goHae ( okono 1500/rog, oxear wells (about 1500/year, coverage of 10% annually)
okoso 10% ¢oHaa B roa) - Presence of fields with 3+ layers

- Hannune mecTtopoxaeHui ¢ 3+ nnacramu - Presence of complicating factors for production

- Hannuue ycrnoxHatowwmx dakropos npu gobbive  (asphaltenes, paraffin, scale, abrasive solids, high

(ACIO, conu, abpasnBHble Mex. npumecy, [P) GOR)
- Hannume npobrieMbl 3aKONOHHbIX NEPETOKOB - Behind casing flow

- MoTeHyuansHbin doHg OP3 4500 cks, - Potential wells for dual completions 4500

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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Cucrembl ogHOBpeMeHHo-pa3aenbHou aobbiun (OPA) /
Systems of dual completions in production

1. OgHonudToBble cuctembl HKT 1. Single lift systems

1.1 CUCTEMbI MOHUTOPUHIA C OHUM criocoGom mex  1-1 monitoring systems with one artificial |ift

[06blun 6e3 pasneneHns nnacTos without separation of layers

1.2 CUCTEMbI MOHUTOPHHTA (M YPABIIEHS) C OBHIM 1.2 monitoring (and control) systems with one
crocoBoM Mex A06bIYY ¢ pa3HeneHrem nnacTos artificial lift system with layers separation
1.3 CUCTEMbI C pa3ferneHreM NfacTos C AByMs 1.3 systems with layers separation and two
cnocobamn Mex Jo6bIuy artificial lift types

2. [ByxnucptoBble cuctembl HKT 2. Dual lift systems
2.1 napannenbHble KOHCTPYKLMMA (KoroHHb! HKT 2.1 parallel design (TBG strings are parallel)
DACMONOXeHb! NapannensHo) 2.2 concentric design (tubing string inside

2.2 KOHLIEHTPUYECKYE KOHCTPYKLMY (TpyBa B TpyBe)  ubing string)

* CncteMbl ¢ (hOHTAHOM HE paccMaTpuBaEeTCs kak HeakTyanbHble ans THK-BP / * Systems with natural flow are not considered as not important to
TNK-BP

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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1.  OpgHo-nudToBbie 1.1. CUCcTEMa MOHMTOPUHrA C 1. Single lift. 1.1. Monitoring system with a

OOHMM Cnocobom MeX. AoObIuK 6e3 paspeneHus single artificial lift method without layer
nnacTos separation
Mpeumywecrea / Advantages
::um,m emun | . [e0(hU3MKa B AMHAMUYECKUX - Logging in dynamic gonqltlons for
e P yCROBMAX understanding producing intervals

3K 168mm \

ESP/OUH ....m ——_|

-
[°]
T
S
.3
¥
3~
o
o
T
x
Fl
]
°
2

Mnacr 1

Bottom of perfs / Huz
nepd ...... m MD

z
3

HH‘/—H””“””H“

Top of perf / Bepx nepdp

Mnact 2

Bottom of perfs / Hus
nepd ....... m MD

| _— Tbg/HKT @ 73mm body
@ 89mm coupling/mycpTa
73

R e e ]
*

\ 3
& A3
I
b
g
&

Gene SLH

2
=
o

o
@k m3/cyT, QH T/cyT

‘HIHHHHNH‘

Qx m3/cyT, QH T/cyT

_—— Texywmi saGon ...
| PBTD / Vicck 3aG0# .......m

VccnenoBanms Ha pasHbIx pexumax ~Capability to perform testing in
- CTOMMOCTL various modes

- Cost
Henocratku / Disadvantages
- B3aumoBnusHue nnactos - Interlayer interference
-HeT BO3MOXHOCTHU perynVIpOBaHVIﬂ - No control capablllty
- CmelweHue npoayKuuu. - Product mixing. No P buildup
HeBo3moxHocTb cHaTUA KBJ
- HeobxopumocTb uHTepnpetauMn .| oqging data interpretation needed
AaHHbIX MU
- HeHapexHocTb pacxopomepoB - Flow meter unreliability
- Puckv nospexpeHus kabena npu  _ Risk of wire damage when
cnycko-noagsLeme running/pulling
- B cnyyae ncnonb3osakus - If bypass Y-tools used, ESP
bannacHbIX 6r10K0B, OrpaHNyeHus no sizeltype restrictions
Tunopasmepy 3LUH - Limitations on inclination (2 degr /
-- OrpaHnyenms no KpUBM3He (2rp  40m, inclination below 20 degr)

10m, yron HaknoHa go 20rp)

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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1. OgHo-nudToBble . 1.1. CuCTEMa MOHUTOPUHTa

C O4HMM CMOCOOOM MeX. A00ObIYK Oe3
pa3feneHns NnacTos

DK 178 mm x
HKT @ 48 3mm, BH @ 38 1mm —_ T Y-block
ESP/OLIH 3 /8" i‘ Knanax
2360Mm -

.
Lo
s

-

S
.
a8

0

|
1

Top of Perfs [/ Bepx nepdy. 2455 m MD
B2

Bottom of perfs / Hua nepd 2464 m MD

2

B P B 0 0 0 B 0 B 0 00 0 0 0 00 3 2 0 0 B 0 0 20 00 0 20 0 B 0 0 30 0 0 2 0 0 AV S0 0 00 00 20 0 2 B 0 B 00 20 0 0 30 S B B 20 0 20 22 o 2

Q=30-50 m3/cyT,
Qr=35 vfcyT

LTI

(I

17T m

Top of perf/ Bepx nepdy 2481m MD

Al

Qo= m3/cyT,

T

A 0 A 0 0 0 0 0 A 0 0 S 0 50 00 0 0 30 0 0 0 A A 5 0 150 5 0 30 0 0 0 A A 50 0 00 50 0 0 10 0 A 0 0 A 50 0 00050 0 0 10 30 0 3 A 5 5 0 A 50 0 010 30 0 0 0 0 5 1 0 50 5 010 30 0 0 0 0 A 5 0 5 5 130 0 0 30 0 5 0 5

—

T™ QH= T/cyT
Bottom of perfs {f Hua nepdy 2487 m MD
— Tekywmi 3aboi 2605m
SEAARRES PBTD / Mcck 3aboi 3657 .4m

Top of Perfs /| Bepx nepdp. _____ m MD

Bottom of perfs / Huz nepdp ...... m MD

Bottom of perfs / Huz nepd ....... m MD

Single |

| ft. 1.1. Monitoring system w

artificial lift method without layer separation

|

T

3K 146mm ‘\

—

| Tbg/HKT @ 73mm body

73
mm

ESP/3LUH .....om ——_ |

Feoduanyecknil N MHoR kabens ~

PLTI Q, %

Mnact 1

.\}

LU

T T T T T A B B 2 i i 2

Top of perf/ Bepx nepdy ........m MD

L

MnacTt 2

oo — PBTD { Mook zabon

@ 88mm coupling/mydTa

/— ESP cable / kaGens JUH

Qxx m3/cyT, QH TicyT

Qxx m3/cyT, QH TicyT

_— Tekywwit 3abon ... ]
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1. OpgHo-nudToBble . 1.1. CucTema MOHUTOpUHIa 1,
C OAHWUM cnocodoM Mex. oobIum 6e3
pa3geneHus NnacTos

Sinale lift 11 Mnnifnring eyefnm with a cingln
2inhgie Nitt, 1.1, Monitoring system with a single

artificial lift method without layer separation

NMunotsl / Pilots

Cxema ( nogsuxHas reocdmsuka nog YOLIH):

«byrypycnanHedTb» ¢ 2008-2011 rr. 4 ckB.; «COpOUMHCKHEDTHY
B 2010-2011 rr. — 9 ckB. KomnneKkcHbIX npudop Ha
reopusnyeckom kabene (P (0-40MMa), T (ao 120rp.C),
BnaxHocTtb (0-100%), Q (0,4-60m3/cyT)). 3acopenue
pacxoaomepa, pacKpbITUe AeLeHTpaTopa.

Cxema «Y3UH+Y-tool»: «ByrypycnaHHedTb» B 2008 T. 1 CKB., T.K.

He yAanochb u3Bneyb repmMeTU3UpYyoLLee YCTPOUCTBO CUCTEMBI
banacupoBanus. CopounHckHedpTb — 1 ckB (2008r). OTKa3
Hacoca yepe3 3 cyT. u 5 cyt. «THK-YBat» B 2012r.

3annaHnMpoBaHo BbinonHeHue 10 ck

Cxema «YOUH + noaBecTHas reocdusnka Ha TMCy:

«THK-Hsranb» - 1 cks 2011r. Tekywee MPI1 180 cyT. MuH. pebut
30 m3/cyT. Yron po 15 rp.

Type ( mobile PLT below ESP): «Buguruslanneft»
in 2008-2011 4 wells; «Sorochinskneft» in 2010-

2011 rr. - 9 wells. Tool on wireline (P (0-40MPa), T
(up to 120C), humidity (0-100%), Q (0,4-60m3/day)).
Plugging of spinner, opening of de-centralizer.

Type «ESP +Y-tool»: «Buguruslanneft» in 2008. 1

well, unable to retrieve plug in bypass system to
run PLT. «Sorochinskneft» — 1 well (2008). ESP
failure in 3 and 5 days. «TNK-Uvat» in 2012
planned 10 wells.

Type «ESP + permanent gauges on wirey:
«TNK-Nyagan» 1 well in 2010 Current MTBF 180
days. Min flowrate 30 m3/day. Inclination less 15

degr

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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1. OpgHo-nudToBble . 1.1. Cuctema MoHUTOpUHra 1,

C OAHWUM cnocodooM Mex. oobIum 6e3
pa3geneHus NnacTos

Sinale lift 1.1 Mnnifnring evetem with a eingln
vlllulv EEE W in i EWNEWIIIGUWE FE SR W IWEE WA Wil LA 4

MyPewia

artificial lift method without layer separation

N3BneyeHHble ypoku | Lessons learned

- Ucnonb3oBaTb Ha CKBaXuHax, rae TeXxHU4ecKoe
COCTOSIHME He NO3BONAET pa3feneHns nnacTos
(coctosinne /K, uemeHTa), NM6O €CTb OCNOXHAIOLWME
thakTopbl 4OOLIYM (BbICOKUIA BLIHOC MEX NMPUMECEH,
rouwrn)

- Ucnonb3oBaTb Ha CKBaXuHax, rae reonorus nnacros,
thm3nko-xmummnyeckme ceorctaa hnroUaoB U
3HepreTUYeCKoe COCTOAAHME ONN3KU

- Ucnonb3oBaTb NnpenmyLLeCcTBEHHO Ha cTapom ¢doHAe,
rae BHeApeHWe CMCTEM C pasaeneHnem

HepeHTabenbLHO

- Use in wells where technical condition does
not allow to have layer separation (production
string/cement condition) or there are
complicating factors of production (high solids
production, GOR, etc.)

- Use in wells with layers having similar fluid
physical & chemical properties and energy
state

- Use primarily in old well stock where
separation systems would be unviable to

deploy

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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—

OgHo-nudToBbie. 1.2. CricTeMa MOHWUTOPKHTa (1 1. Single lift. 1.2. Monitoring (and management)
ynpaBfieHu1s) ¢ OAHMM CNoco6om MeX fobbIYU C system with a single artificial lift method and
pasgeneHveM nnacTos layer separation

Mpeumyuwectea / Advantages

CraHuus
ynpasneHnst
YOUH, B 1.

wmen | = MeHbLIasA cTeneHb B3aumoBnusaHua - Lower level of inter-layer interference

napameTpos

wememex| - BO3MOXHOCTb Gonee - Capability to have more reliable &
AOCTOBEpPHOro y4yeTa accurate accounting
Hepocratku / Disadvantages
I - - CMelleHne npoAyKuuu npu - Product mixing during lifting
mrem oy JHET Stmemmmea  NOABEME - Difficulties pulling packer
i Qu - CIOXXHOCTN NOABLEMA NaKepHOro equipment if there is sand or
e T 0b6opyaoBaHWA NPU HanNnU4KUm proppant production
BblHOCA necka unu nponnaxta - Unreliability of downhole flow
. - HeHaeXHOCTb meters
PackormiaKep ......m BHYTPUCKBaXWHHbIX pacxoaoMepoB - Need for wireline operations to
Top of Pate Bopx nopch. {1 I< - HeODXOANMOCTE KaHaTHbIX paboT  adjust chokes and pull logging tools
Mnacr 1 o Qo ey, Qs icyT ANA perynupoBKM WTYLEpOB U with WO
“repd o mwD ] miis PackerfMakep ._.....m nogbema reocbquecmx I'IpVI60pOB - Limited capability to manage
Nm { T LI reodmaneckwis nm umoit kater c [IPC produ ction by Iayer
Top Rt s Y f@ - OrpaHny4YeHHble BO3MOXHOCTH Ans
conomorvorsrms  d (kT ynpaeneHus paboToil nnacTos
e
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1. OpgHo-nudToBbIe. 1.2. ClicTeMa MOHMUTOPKHTa (K 1. Single lift. 1.2. Monitoring (and management)
ynpaBfieHu1s) ¢ OAHMM CNoco6om MeX fobbIYU C system with a single artificial lift method and
pasgeneHveM nnacTos layer separation

—_ AT T—

/— Thg/HKT & 73mm bady
|

@ 89mm coupling/mydTa
73
mim
/— ESP cable / kaGens 2LH

| e

|~ ESP cable /nsSens 3LH OK 168mMm ™~ |

ESP/3UH ....m ——_{

Hydraulic control ————_11|
Packer/Takep ....... m lines ¥/ rmapaan.

ESP/3UH .....m ——_§

Meotranyecknin Nk uHon Katene R

KOHTpOMbHBIE
NUHWK Y aoorRma

Mangpenn 2 wr. Ha 1 nnact

|
¥ = i HE=
Top of Perfs / Bepx nepd. ..... mMD —§ — Top of Perfs / Bepx nepe. ... ibveied EEE; | 1 ;.:E
= = MnacT 1 1 t = Quk m3/cyT, QH T/cyT
MnacTt 1 - = Qxx m3/cyT, QH TicyT i i =
:m EEE Bottom of perfs / Hu3 nepd ...... m MD —{& . HE
Bottom of perfs | Huz nepd ...... m MD E‘ Y LH— r : '
i 1
1
| __— Packer/Takep ....... m ;
N m Nm < Al A

N~ [MopaBnu4ecKn
YNpaenAeMbIA Nakep .....m

2

Top of perf/ Bepx nepa .......m MD —ff = _H N
= fe Top of perf | Bepx nepd ........ = =
MnacTt 2 4 H=  Qx m3/cyT, QH T/eyT e indl i i o ki =
N HE MNnacTt 2 B Qok m3/cyT, QH T/CyT
A - o
Bottom of perfs / Hus nep ....... m MD —ff- H= Bottom of perfs | Hua nepd ....... m MD —ji E.E,E

7 i TH = T i 3260 .......
i ___F_____..--"_Texyu.mu 33BoR ... m | ——  Texywwi sabon

S il ——  PBTD / Wcck 3aboi ... M

,
Ny

=
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OgHo-nudpToBbie 1.2 CricTema MOHWUTOPKHTA (K

ynpaBfieHu1s) ¢ OAHMM CNoco6om MeX fobbIYU C

pasgeneHnemM nnacros

1. Single lift 1.2 Monitoring (and control) system
with a single artificial lift method and layer
separation

Munotbl / Pilots

Cxema «YOLH +maHgpenuy:

BHI - 14 cke., [ebutbl xugkoctn 110 / 53 m3/cyT, cpeaHee
MPT1 365 cyT. ABTOHOMHbIE. 2008

THK-Hsranb — 2011r 1 ckB. C nepefgaven gaHHbIX. [Jebutbl
xuakoctn 8 / 22 m3/cyT. BbICTpbI 0TKa3 pacxo4oMEpPOB.
«CHI'» B 2010 r. Ha 2 ckB. 3acopeHue pacxogomepa, He
Bbicokun MPTT 10 cyr.

Cxema «YILH + rugpasnuyeckas LMPKYNsLMOHHAs MydTay:
«BHI» cTagus 3akyna obopynoBaHus Ha 3 CKB. pasHbIX
npownssoautenen. « THK-HB» B npouecce OMNMU Ha noctasky 2
KOMMEKTOB. « COPOUMHCKHEITbY 3aKyn 2 KOMMIIEKTOB
nMnopTHoro obopyaosaHus. Cnyck nnannpyetcs B 3 k8. 2012
roga.

Cxema «YILH + ruapaBinyeckuin nakepy:

«BHI'» dhaktnyeckoe BbinonHexue 3 cks. B 2011r.
OTpuuatensHbin pesynbTat. OTCYTCTBUE HAAEXHOTO
pa3obLueHns mexay nnactamu. ObopyaoBaHue OTNPaBnNeHo Ha
nopaboTky.

Type “ESP + mandrels” :

VNG - 14 wells, flowrates 110 / 53 m3/day, average MTBF 365
days. Memory 2008

TNK-Nyagan — 2011 1 well. Flowrates 8/ 22 m3/day. Data
transfer. Failure of flowmeters.

SNG 2010 in 2 wells. Plugging of spinners, low MTBF 10 days

Type: “ESP + hydraulic sliding sleeve”

«VNG» purchase of equipment for 3 wells from different
manufacturers. « TNK-Nizh» ongoing pilot for 2 sets.
«Sorochinskneft» purchase of 3 set of import equipment.
Installation in Q3 2012.

Type “ESP + hydraulic packer”
«VNG» 3 wells in 2011. Negative results. No separation of layers.
Equipment is being modified.
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1. OpgHo-nudToBbIe 1.2 CricTemMa MOHWUTOpWHTa (K 1. Single lift 1.2 Monitoring (and control) system
ynpaBfieHu1s) ¢ OAHMM CNoco6om MeX fobbIYU C with a single artificial lift method and layer
pasgeneHnem nnacTos separation

N3Bne4yeHHble ypoku | Lessons learned

- InameTp 3KcnnyaTaLuMoHHOM KonoHHbl oT - Production string diameter up from 146 mm

146 MM - Use in wells with layers not requiring frequent

- Ucnonb3oBaTb Ha CKBaXuHax ¢ nnactamu  interventions

He TPeOyHLWMX YacTbIX MHTEPBEHLUIA - Technical condition of well justifies installing
- TexHUYeCKoe COCTOSIHNE CKBaXWHbI packers (production string/cement condition,
onpaBAbIBaeT yCTaHOBKY NakepoB etc.)

(coctosiHue J/K, uemenTa u 1.4.) - No complicating production factors

- HeT ocnoxHsatowmx thaktopoB Ao0ObIYU - Heterogeneity of layer subsurface

- Paanuune reonorun nnacTtoB n u3nKo- considerations and physical and chemical oil
XUMUYECKUX CBOWUCTB HePTH properties
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ynpaBfieHu1s) ¢ OAHMM CNoco6om MeX fobbIYU C

pasgeneHnemM nnacrtos

—_—

DK 168mm —\

ESP/AUH .....m ——_§

Hydraulic control ————_L] |
lines V" nmapasn.
KOHTPOMbHBIE
NuHKK ¥ groama

Top of Perfs | Bepx nepd. ..... mMD

Mnact 1 =

Bottom of perfs /{ Hua nepd ...... m MD E-
's

Nm <

h

MD %
m MD —H-

Top of perf / Bepx nepd ........m
Mnact 2

Bottom of perfs f Hwz nepdy .......

1. Single lift. 1.2. Monitoring (and management)
system with a single artificial lift method and

layer separation

//_ Tha/HKT @ 73mm body
|

& 89mm coupling/mydTa

73
Ty

/— ESP cable / kabens 3LH

| @9

IT
aris

iy
T

Qx m3/cyT, QH T/CcyT

Electrical cable to ESP telemetry /

BnekTpudeckni kabenes k Gnoky TMC

%

M

2 7" FCV ! MuopaBnvYeckni knanaH

Packer/Makep ......m

Qx m3/cyT, QH T/CyT

T
rar.s

e
L

 — Texywwmii 3a6oi
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Mpoexkt OPM. UnpkynaumonHaa mycdprta LUWAO CopounHckHedpTb, THK-HB, BHIT / Dual
Production Project Hydraulic Sliding Sleeve, Sorochinskneft, TNK-Nizh, VNG

OBuwan cxema OP3 ¢ perynupyemoi € NOBEPXHOCTH LMPKYNALMOHHOR
myhToR. Cre 676 Ban-Erancroro mect-n, OAD «Bapweramnediterass [ Dual
completion with FCV. Well 676 Van-Yegansk field, JSC “Varyeganeftegaz"

do

Cranumn

xnanana | FCV
Control Station

Thg/HKT @ 73mm body
_@ 8%mm coupling/mychra

oy

ESPIaUH 194om —_j| (0] 14
L

Pycrauss comel e 7 mapann. ———g| [l |} —
R

Top of Perfs | Bepx nepd.
2321 m MD 3

EB 4

Bottom of perfs / Hua
nepd 2326 m MD

Eroce [re—"
3 F—————e——_
i A
— Pl.Ty

§—— 2 7/8" FCV / MWapasnnseckh
i Knanam

1332m

Top of perf | Bepx nepdy
2459,2m MD

BB 8(2)

Bottom of perfs / Hus

nepd 2468,5 m MD —— TOC I Usia wsses D555

bl PETD / Huex sabion 2555u

— CPEHITENNE CROPOCTI CITYCRA B MHTBPBANAX
60-260m - wabop KpwBraHE 00 2 rp. w3 10m

10w

MpuHUMN aencTeus:

Mpy HOPManbLHOM PeXMMe NPOMYKLMS
HUXHEro nnacta npoxoauT Yepes
LIMPKYNSILMOHHY0 MYdTY 1
N00bIBAeTCA C NpoayKLMeNn BEPXHETO
nnacra.

B pexwume pa3obLueHus,
aKTMBMPYETCS LMPKYNALMOHHASA
My(hTa Ha 3akpbiTue. Jobblya
BeLeTCS TONbKO M3 BEPXHEro nacTa.
Bce dhasosble 3aMepbl Npon3BoaaTcs
Ha noBepxHocTh. Jobblva n3
HVKHETO MracTa OLEHMBaeTCs C
NOMOLLH BbIYMTAHNS,

Kaxabii nnact UMeeT He3aBUCUMble
[aTynKy AaBneHUs 4OCTaTOYHOM
TOYHOCTU N1 NPOBeeHMS
uccneaoBaHum.

Operating principle:

In normal mode, fluid from lower
layer passes through the
hydraulic sliding sleeve and
further produced with fluid from
upper layer.

In separation mode, the
hydraulic sliding sleeve is
activated to closed position. In
that mode production is made
only from the top layer. All phase
measurements are made on the
surface. Production from bottom
layer is estimated by subtraction.
Each layer has independent
pressure sensors of sufficient
accuracy to perform testing.
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1.

OgHo-nudrosble. 1.3. Cuctema ¢ pasgeneHuem 1. Single lift. 1.3. System with layer separation

NNacToB ¢ ABYMA cnocob6amu Mex AoobIuu and two artificial lift methods
O o 2 G s e Mpeumywecrsa / Advantages
-Huxe B3aumoBnMsHUE NNacToB - Lower of inter-layer interference
. - y4eT v uccnenosanus 6e3 MNC - Tests without PLT
- 3KCN. KONMOHHBI (146 1 168mMm) u - production strings (146 and 168 mm)
cO cTaHAapTHbIMK A with standard x-mas trees
- andppepeHumpoBaHHas - Differentiated drawdown
aenpeccus
Hepocratku / Disadvantages
- - CNNOXXHOCTb peMoHTa ans HuxkHero - High complexity of repairs for lower
w0730 | " Hacoca pump
B - CNIOXHOCTb CrycKa - Higher complexity of running
i - yyBcTBUTENbLHOCTL K TP 1 OMN3 - Sensitivity to fracing and BHT
—
= - 0CTaHOBKa OZJHOro U3 HacoCcoB - Need to shutdown one of the pumps
et 4 e ANA pa3fenbHOro 3amepa for separate measurement
mwnm 3 E T - CMeLLeHre NPOAYKLMHK - Product mixing
R { | - HEBO3MOXHOCTb OMPECCOBKM - Unable to test a packer during
- J%t/ nakepa npu cnycke running
o T | | oo - lpoBepka kayecTBa pasaeneHus - Separation quality tested at
e i T Ha aTane 3KCnnyaTauuu production phasee akcnnyatauwm
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1. OgHo-nudToBble. 1.3. Cuctema c pasgeneHnem 1. Single lift. 1.3. System with layer separation
NNacToB C ABYMSl cnocobamu mex Ao0bIum and two artificial lift methods

: i —
i H —

i N H

i 4 oy LUTEHIE| N

; vl -
H _— H

T : \ |
i H

Lol 3K 168mm 1l ]
R E | LIrH
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== N
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§
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M
M

M
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i = =
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Top of perf / Bepx nepd m MD ;E } : \ g nnaCT 2 ééé IK._.- = Q}K M3I'CYT, QH TerYT
— i o Qo= m3/cyT, :E;_j -
Mnacr 2 ! = Qu=TicyT Bottom of perfs / Hua nepd ... m MD I | E
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1. OgHo-nudToBble. 1.3. Cuctema c pasgeneHnem 1. Single lift. 1.3. System with layer separation
NNacToB C ABYMSl cnocobamu mex fo0bIum and two artificial lift methods

Munotsl / Pilots

Cxema «YLUMH + Y3LH»: Type: “SRP + ESP”:

«THK-HB» 2010 — 2 cks; 2011 — 4 cks.; BrnsHne KBY «TNK-Nizh» 2010 - 2 wells; 2011 - 4 wells.;

Ha paboTy WIMH — HeT unbTpa B y3ne cmeLleHus. Influence of solids on SRP — no screen in mixing
O6s13aTeNbHOE HanMune MynbTItha3HON BCTaBKM B device. Strongly advised presence of multiphase
SUH. OrpaHuyeHune nebuta HuxHero Hacoca o 40 insert for ESP. Limitation of flowrate of lower pump to
M3/CyT. 40 m3/day.

«OperbyprHedTsy 2010 r nunot 5 cks.; 2011 - 10 cks. TS Orenburgneft 2010 - pilot with 5 wells; 2011 - 10
KauecTBO kaHauaaToB, CPbIBbI MOAAYM U3-3a rasa nop wells. Candidates quality, gas locking of ESP
Nakepom.

Byrypycnannedts 2010r — 1cks. MPIT 268 cyT. Buguruslanneft 2010r — 1well. MTBF 268 cyT. No
OTcyTCTBME KaHANOB ANs 0TBOAA rasa M3-nof nakepa. means to eliminate gas from underneath the packer
Cxema «YOLIH + Y3LIH» 3 rabapwr: Type: “ESP+ESP” size 3:

«THK-HB» Ctagus 3akynku 1 komnekra TNK-Nizh. Procuring 1 equipment set. Equipment
obopynosaHus. MoHTax o6opyaosanus B 2012 roay installation in 2012 (prod. casing 146mm)

(kosloHHa 146 MM)

OpeHbyprHedtb — NnaHuposaHue OMNMN B 2012 Orenburgneft — planning pilot in 2012

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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1.

OpgHo-nudtoBble. 1.3. Cuctema ¢ pasgeneHmem
NNacToB ¢ ABYMA cnocob6amu Mex AoobIuu

1. Single lift. 1.3. System with layer separation
and two artificial lift methods

N3Bne4yeHHble ypoku | Lessons learned

[OnameTp aKkcnnyaTaumMoHHOW KONMOHHbI 146 MM
n bonee

- Heobxoammast npoayKTUBHOCTb MNACTOB
(HMKHUM 0BBEKT akcnnyaTtauum nog YIOLUH,
BepxHum - nog LUMH go 50 m3/cyT);

- OTNNYHOE COCTOSIHME KOSIOHH U LIEMEHTHOrO
KOJibLia NOATBEPXKOEHHOE COCTOSHUEM
nccnegoBaHuem

- HeT ocnoxHsilowwmx daktopos 4o0bI4M

- [locTatoyHble 3anachl nacToB Ang
nonyyYeHns 3KOHOMUYECKOro adgpekTa

- Pasnuyune reonorum nnactos 1 qu3nko-
XUMUYECKMX CBOUCTB HEITH

- Production string diameter 146 mm and
larger

- Required layer productivity (bottom
production target with ESP, top production
target with SRP up to 50 ma3/day);

- Excellent condition of strings and cement
annular ring confirmed with testing

- No complicating production factors

- Sufficient layer reserves for economic
viability

- Heterogeneity in layer subsurface
considerations and physical and chemical oil
properties

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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2. [iByx-nudtoBbie 2.1. Cuctema - napannenbHble 2.
KOHCTPYKUUK (KonoHHbI HKT pacnonoxeHsbl
napannenbHo)

Upper SRP

Lower SRP

g

1013m

2084m

2157m

Anchor/Akopb

2197m

2242m

PBTD=2255m

CSG/BK OD=178mm (7")
ID=162mm (6.38")
TogHKT @ 60mm body
@ 73mm couplingihaydpra

Coupling/mycbta @ T3mm

Sucker Rod/LUTaHMoBbIR HAGOT

On off / PasbeanHuTens

Packer/Maxkep

Sucker Rod/LLITaHrOBbI HACOT

MpeumywectBa / Advantages

- 100% He3aBucuMas AodObiya U3
KaXpaoro U3 nnacToB

HepocTatku / Disadvantages

-OrpaHnyeHue no guameTpy
3KcnnyaTaLuMoHHOWU KONOHHbI (168Mm)

- OrpaHnyeHHas rnybuHa B BapuaHTe ¢
YWrH

- CNOXHOCTb KOHCTPYKLIMAN.
HeobOxoauma cneunanuanpoBaHHas
KBanudukaumsa

- HeobxoaumocTb ncnonbL3oBaHUA
cneLuanu3npoBaHHOro 06opyaoBaHus,
BKIKOYas NPEeBEHTOp

- bonblwasa cToMMoOCTb NPU An3anHe Ans
THK-BP (o6ycnoBneHHas rny6uHown
3anerasus)

Munotsi / Pilots

- O B LAO «CopounHCKHEDTHY
2CKB.

Dual lift. 2.1. Parallel system (tubing strings
running in parallel)

- 100% independent
production from each
layer.

- Production string diameter
restriction (168 mm)

- Limited depth in SRP
option

- Complex design. Special
qualifications required

- Need to use specialized
equipment, including BOP
- High cost for TNK-BP
design (due to depth of
occurrence)

Pilot project in Sorochinskneft,

2 wells.
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Mpoexkt OPA LWUMH+LWIMH (napannenbHbiv nudT) UOO CopounHckHedpTb / Dual
production SRP-SRP with parallel lifts in Sorochinsk

TpeGoBaHUA K CKBaXnHe Requirements to well
- MuHumansHbie uHTepsetLn (OM3, MPM) - Minimum of interventions(BHT, frac)
- He Bornee 2 pa3obLiaembix 06HEKTOB; - No more than 2 layers
-> 10 M. ans nocaaki nakepa mexzay - > 5m. Between layers to set the packer
nnacramu - Different layers’ geology and fluid
- Panuuve nnactos u dritonpios - Requirement to individual zones testing
- TpeboBaHuMs K pasgesibHoOMy yyeTy - Low DLS
-HebonbLLOIt NPOCTPaHCTBEHHI yror - Production casing from 168 mm
- JKCnnyaTaLuoHHas KonoHHa ot 168 Mm - Setting depth for SRP +/- 2500 w;
- [nybuna ycraxoku ans WTH ao +/- 2500 m; - Condition of casing and cement
- CocTosiHIe KOMOHH 1 LIEMEHTHOTO KorbLia - Minimum production complicating factors
- MrHUMyM ocrioXHsIoLLX (hakTOPOB A00bIYN  -Potential of layers (for economics)
-loTeHyuan nnacToB (Ans peHTabensHOCTM)
N
TypHeMCK"M Q skunaroctn obwwmii (no Ar3y), m3/cyt 68,4
00bEeKT Q KuaKocT o6Lwmii (no CY), m3/cyt 69,5
Q HedTn 06wumii (no CY), T/cyT 61,2
HB44 3amep no CY, m3 (p.) 51,2
Hen=2173m "’}31” ;edm” eyt ig’g
Hc::;(Zeg4M T2 [nuHa xoma, m 4
Yncno KavaHu, MUHL 6,35
3amep no CY, m3 (p.) 18,2
Hedtb, T/cyT 10,6
HB-44 nnact
Hcn=2193m 3n1 % 116
3aBomxkcko- [nuna xopa, m 4
Yncno KavaHum, MuH 6,35

PBTD=2255m
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2. [iByx-nudroBbie 2.2. Cucrema -

KOHLEHTPMYECKOWU KOHCTPYKLMK (Tpyba B Tpybe)

Upper ESP /

Lower ESF*I Hukrun SLH P Bepxu 3LH
530mm Conductor £ fEIETH 0
330mm e
Suface 3 € BifL
Casing |
Production casing 9 5/8"/ 5 e
3K 245mMm
A Y-block
18 ~— Thg/HKT @ 73mm body
Bypasstbg @ 89mm coupling/
(73mm,89mm cpg)/ . MypTa
HKT @ 73mM, MydbTa [ al
89mm g
K |,\|’
'iT.,‘ _— — ESPI3UH 400P-18
= | @101.6mm, pump intake /
E . 'I npuem 2530m
L
ESP/3LH 400 P18~
@ 101.6mm
Top of perfs /| Bepx
nepd. 2596,4 m MD
J2(02) = g
Bottom of perf/ Huz 4 E
nepdgp 2605,8 m MD

~— Packer/Makep
Top of perfs / Bepx 2617,6m

nepd 2627Tm MD -
J4 (104)

— PBTD/ Tekywuin 3aboi

Bottom of perfs / Hua 2691m

nepdg 2660,4 m MD

TD / Wicck 3aboit 2699m

2. Duallift. 2.2. Concentric system (tubing

Mpeumyuwectea / Advantages

- 100% He3aBucuMas godObiya u3
Kaxaoro 13 nnactoB

- Cnyck KONOHH nocneaoBaTenbHO
(QUH-3LH)

HepocTatku / Disadvantages

- OrpaHuyeHune no auameTpy
aKCnyaTauMoHHON KONMOHHbI (178 Mm)
npu ctaHgapTHbIX YOLH

- CNOXXHOCTb KOHCTPYKLUK

- CNOXHOCTb peMOHTa, TpebytoLero
BbICOKOKBannuuMpoBaHHbIN
cneynanu3upoBaHHbIN NepcoHan

- bonbwas vyscTBUTENLHOCTL K Pl M
MHTEPBEHLUAM

- Bbicokas ctoumMocTb cnycka u
peMoHTa

Munotsl / Pilots

Tun: LWUFH-3UH. «CHIM» B 2011 - 4
ckB, 2012 - 10 cks.

Tun 3UH + 3UH. «THK-YBat» 1 ckB
B 2010

inside tubing)

- 100% independent production from
each layer.
- Consequent RIH of strings (ESP-ESP)

- Production string diameter restriction
(178 mm) for standard ESPs.

- Complex design

- Complex servicing requiring highly
qualified specialists

- High sensitivity to fracing and
interventions
- High running and servicing costs

Type: SRP +ESP. SNG 2011 - 4 wells,
2012 - 10 wells.

Type: ESP + ESP. “TNK-Uvat” 1 well
in 2010
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YcTb-Terycckoe mectopoxaeHue. CkBaxunHa 2564 /
Ust-Teguss Field. Well 2564

Paspes YpHeHckoro n Yctb-Terycckoro M- / Cross section
of Urnenskoye and Ust-Tegusskoye fields

BocToyHbiv YBaT /
East Uvat

Pa3pesabl HacbILLEHHOCTU CKBaXMHbI-kaHanaaTa
XapakTepucTuka nnactoB YCTb-Terycckoro m/p Ne 2564 / Cross section with saturation for well

Characteristics of Ust-Teguss layers 2564 [apameTpbl CKBaXMH /
Wells parameters

80 0 80 160 240 320 400 480 560 840 720 800

Mapanetp W2 KO3 HO4 s | 2?64 I
Pat-NeHEsHOETE 15 2 [ ! I 2564
il TOLEHE, M 711 148 £.20 5 | E K2 | 04
MipoHmaeasTe i THCkepH 156 25 57 | 5 HH TonwuHbl, m| 4.3 | 34.6
ErmocTs B nnecr. ye., o 5.1 54 44 g " Knp, M 23 | 35
MACTHOCTE B MNACT. W, il 846 848 Bd5 l g 2593
Fasoeed daxtop, MUT T4 na |1 g e K2 o4
MnacToBos JARNSHINS 245 247 249 | HH TonuwuHe, m| 4.9 | 28.7
JlaBNEHE HACKILEHIS 0 69 ™ § § Knp, mA 89 86
Mapadee, % 4.2 4.1 41 I
| —— NNACTORS- | MAACTOEG- BOAD- i §

CEOQOBAA | COOMOBAA | NAaBakMuas -
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3
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Mpoext OPO SUH+3UH, THK-YBaT (2010r) / ESP — ESP TNK — Uvat (2010)

Tpe6oBaHusa k ckBaxuHe/ Well candidate requirements

DEVELOPMENT
0OBJECT J2 102),
het5m

2513m

DEVELOPMENT

’
252m

OBJECT J3 103k geapry
heBm

am By

Upaer sting ESP Assembly/
YALH 3epxHas KoNOHHa

,Z1.3uu‘

Lower string ESP Assembly/
Y3UH HiHAR KOMOHKA

35.03m

Relationship ol Flow Area
Conzenric va. 2 1/E°

CROSS SECTION AR

[{-bicck

[BAI0PICLEARANCE

[Casing 10 (3K) 201mm

197mm

Dual Completion/OP3

—

e ]

- MoTeHuman nnactoB (ans SUH 1
peHTabesnbHOCTH)

COCTOSIHME KOMOHH 1 LIEMEHTHOTO KomnbLia
- MUHUMYM OCnoXHSIOLLMX hakTOPOB A06bIYN
- He 6onee 2 pa3obiiaembix 06bEKTOB;

- PaccTosHue mexay nnactamu > SM. Anis
nocaaku nakepa

- Pasnuyue nnacrtos v Hedpten. TpebosaHus K
pasgernbHoMy yyety

Orpanunyenus / Limitations

- InameTpy 3KCMI1. KONOHHbI (245MM). Ha
cerogHs 178mm

- COXHOCTb KOHCTPYKLW

- CneumanbHblil NPEBEHTOP U YCTbEBOE
obopygosaHue

- BbicokonpoyHble Mapku ctamm ansg HKT npu
BonbLmx rybuHax 6onee 2300 m

- BonbLuon Bec komnoHoBku 70-100 T
- CnoxHocTb npu nposegeHnn 'TM

- Reservoir potential (for ESP and economics)
- Condition of casing and cement

- Minimum production complicating factors

- No more than 2 layer

- Distance between layers > 5 m to set packer

- Difference in layers’ geology and fluid
properties. Project requirements for individual
zones testing P

- Production casing diameter (245mm). At
present 178mm

- Complexity of design
- Special BOP and well head
- High strength grade TBG steel with depth

bnln\u 2200m

- High weight of assembly 70-100 tons
- Complexity to perform interventions

| Creaxuwa  sepx  Wws
nnaact HOB-2 HOB-4
[ara 3anycka 29.06.2010
400P18SXD (268st) 400P18SXD (214st)
238-1100 238-900
Y3UH M3 84 kBt N3/ 84 kBt
Qx, m3/cyT 16 61
Qr, T/cyT 12,9 48,6
%, BOAbl 8 10
J[laTa ocTaHOBKM 12.04.2011 -
MP, cyT 287 561
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2. [iByx-nudroBbie 2.2. Cucrema -
KOHLEHTPMYECKOWU KOHCTPYKLMK (Tpyba B Tpybe)

—_— ]

60

1502
mm

K 168mMm —

HKT @ 114mm —

mim

§ ——wrH

OBpaTHBIA KNaNaH

Top of Perfs / Bepx nepd. ..... m MD
Mnact 1

—Y
_ _E_@Q-?

LTI

i
o
w
o3
2
h =)
=
I
=
3
@
p=|
T

= 1A
Bottom of perfs / Hua nepd ...... m MD = .
2
Knanaw — I
las ! |
I
Nm < I

ESP/3UH ....m —

Top of perf / Bepx nepd .......m MD

Mnact 2
Bottom of patfs! Hua nap<b verree. M MD

LLUILLLERLLLLLLL

R R R R R e e e e =
+

5

o
.

I.......H_uuuu{
Ty |||IIIII|

HKT & 60mm

T HKT @ 89mm

i

H—— ESP cable !/ kabens ILUH

ok m3/cyT, QH TleyT

Qx m3/cyT, QH T/cyT

____,__--""_ Terywui 3a6oid ... M

Sl s

| ——  PETD { WMccx 3aboi

Dual lift. 2.2. Concentric system (tubing

inside tubing)

Mpoexkt OPO WUMH+3UH CHI (2011r) /
Project SRP — ESP SNG (2011)
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IDONAA =\ D A:A -l- epDb EQD CAIMR /I29NAA
\&«Vii1)i l' JELL OI\IM — LI VINU 4V

L
D g

Oobuwan cxema OP3 - Cuctema MOHUTOPMHIa ¢ pazfgenesnem nnacros c

AsymA nudTamMm 1 cn

wrH

3K 168mm

Bottom of perfs / Hua
nepd ...... m MD

ESP/3UH .....m

Top of perf / Bepx nepdy
sereree.m MD

Mnacr 2
Bottom of perfs / Hua
nepd ....... m MD

MexaHu3Iup AoB

CraHuws
ynpasnexus
Y3LH

Gene DLUH

-~ HKT @ 114mm
.

|| T ]

O6paTHBIM KNanad

Qox m3/cyT, QH TicyT

T
o
w
é
s
I
5
E
)
2
T

Packer/lNakep ....... m
HKT @ 60mm
| HKT @ 89mm

;

Quk m3/cyT, QH T/cyT

EKyLMRA 3860R ....... M

|

cx 33600 M

°
o
=
o
=

Tpe6oBanusa k ckaxuHe/ Well candidate requirements

- Reservoir potential (for ESP and economics)

- Condition of casing and cement

- Minimum production complicating factors. GOR
- No more than 2 layer

- Distance between layers > 10 m

- Difference in layers’ geology and fluid properties.
Project requirements for individual zones testing

- Max differential pressure across the packer
35MPa

OrpaHuyeHus / Limitations

- MoteHyuan nnactos (gns SLUH n peHTabensHoCTH)
COCTOSIHUE KOMOHH 1 LIeMEHTHOTO KOMbLia

- MuHUMYM OCOXHALWMX (hakTopoB Aobblun. [P

- He 6onee 2 pa3obuiaembix 06HEKTOB;

- PacctosHue mexay nnactamu > 10m.

- Pasnnumne nnactos v HedpTen. TpeboBaHus K y4eTy
- MakcumanbHbIn nepenag AaBneHns Hag v nog
nakepom — 35Mla

- Production casing diameter 146mm and bigger
-High strength grade TBG steel with depth below
2300m

- Inametpy 3/K146 mm 1 bonee
- BeicokonpouHble mapku ctanu gna HKT (Hen=2300 m)
- CnoxHocTb npu nposegerun MM
- [nybuHa yctaHosku ansa WIMH go +/- 2500 m;
- OTNMYHOE COCTOSIHME KOMOHH U LIEMEHTHOTO KorbLia

nOANTRANW NAUUND cNCTNAUIAQn Mf‘f‘l'lﬂl'l(\DQlJMDhll
VUM T DO M/MEUTITIVO VUV ITUAITIVIOINT VIVW DU oDanviv v

- Het ocnoxHsitomx haktopos 4obbI4M
- [ebut HkHero nnacta SLH He 6onee 400 m3/cyT
- [lebut BepxHero nnacra LWIMH He 6onee 80 m3/cyT

- Complexity to perform interventions

- Depth for SRP +/- 2500m

- Good condition of cement

- No complicating production factors

- Q of lower layer below 400 m3/day

- Q of lower layers with SRP below 80 m3/day

nnact BB8 (1-3) BB 10 (1-2)
Jata 3anycka 24.03.2011
Hacoc LUrH SUH
Qx, m3/cyT 15 45
Qr, 7/cyT 0,7 6,7
%, BOAbI 96 91
[laTa ocTaHOBKM 13.12.2011 TPC 13.12.2011 TPC
MPM, cyT 47 228
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Cuctembl OP3 / Dual injection systems

[103BONAOT YBENUUNTL 3PDEKTUBHOCTD
nofaepxaHus n1acToBoro AaBfIEHNS Ha
MHOTOMJIaCTOBbIX MECTOPOXAEHNAX

Allows increasing efficiency of reservoir
pressure maintenance on multilayered
reservoirs

TpeboBaHug k ckBaxuHe / Requirements to wells

- 3KCN. KOMOHHA OT 146 MM

- XOpoLlee COCTOSIHWE KOMOHH W LLEMEHTHOIO KorbLa

- PasHas npoHuLaemocTb

- PasHbIn k0aULMEHT BbITECHEHNS OT 3aKauKu

- Pa3Hoe nnacToBoe AaBreHue

- He 6onee 3 pa3obuiaeMbix 06BEKTOB;

- PaccTosiHne mexay pasobuiaemMbiMi 0b6bekTamn, 6onee 5
M A5 NOCaAKK nakepa

- Hannyune «3ymndpa» He meHee 5-10 M.

- YBENN4eHne BpEMEHN PeMOHTa

- TpyZHOCTb OLEHUTL TePMETUYHOCTb NOCaKM
HWKHErO nakepa

- [Mocne cmeHbl Wwryuepos Heobxoaum [N

- Production string from 146 mm

- Good condition of the cement and casing

- Different permeability

- Different injection displacement factor

- Different formation pressure

- No more than 3 separated targets

- Distance between separate targets over 5 m for
packer setting

- Arat hole of at least 5-10 m.

- Increased WO
- Difficulty to test lower packer
- PLT required after each choke change

SPE Moscow Section Meeting, January 17", 2012, Moscow Russian Federation
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Top of Perfs / Bepx nepd.

Bottom of perfs / Huz

Top of perf / Bepx nepd
arreeee-m MID

Bottom of perfs / Hua
nepd ....... m MD

Cuctembl OP3 / Dual injection systems

OP3 (opgHonudtHas) / Dual injection (1-lift)

2K 168Mmm I

-eee m MD

nepd ...... m MD
Nm {

Mnacrt 2

i

OP3 (mByxnudtHas KoHuUeHTpuyeckas) / Dual

injection (2-lift) concentric

BHI" 2008 — 16, CHI', OpeHbypr,
BHI - 114 ckB B 2011

VNG 2008 - 16 wells, SNG,
Orenburg, VNG - 114 wells in
2011

THK-HB 2006 - 17ckB, CHI 2008 -
18ckB, 2009 - 1 ckB, THK-YBar
2010 - 15; THK-HB, THK-YBat - 12
ckB B 2011

TNK-Nizh 2006 — 17wells, SNG

Tbg/HKT & 73mm body
@ 89mm coupling/mydTa OK 168mm I

HKTQBQmm\ j
HKTca4amm\ l

Mangpens (LWtyuep) .......m

Top of Perfs /| Bepx nepd.

[MoTeHUman K TMpaXXMpOBaHWIO
Ha 2012 rop;

Ol Ha 3 nnacrta 3 cks. 2012:

Ha 2 nnacta okorio 150 cks. Potential to scale up in

2008 -18 wells, 2009 - 1 well, TNK-
Uvat 2010 - 15; TNK-Nizh, TNK-
Uvat - 12 wells in 2011

a veee M MD = =
Qx m3/cyT = =
[ fnacri  E R
Bottom of perfs / Hua E E
Packer/Makep -......m nepd ...... m MD | — Packer/Makep .......m
N m F
H Top of perf / Bepx nepd =
= e m MD E
Qx m3/cyT Qox m3/cyT
Bottom of perfs / Huz
i nepd ....... m MD
o Texu 6 [— Teryumin 3a6: ™
! PBTD / Mcos i | PBTD / 1 a6o m

for 2 layers around 150 wells.
Pilots for 3 layers on 3 wells
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NMpoekt OPOM3 LUOO CopounHckHedpTb / Dual Production & Injection

Project TS Sorochinskneft

O6uwan cxema OPQ v 3. CkB 791 3anagHo-OnbxoBckoe mecT-a, HICAY
«CopounHckHedTe» / Dual completion and injection. Well 791 Zapadno-
Olhovskoe field,/NgDU “Sorochinskneft”

|

i
Bypass tbg (48.3mm,ID 38.1mm)/ ——_| :
HKT & 48,3mm, BH @ 38.1mm I

Top of Perfs / Bepx nepd.

2455 m MD

Bottom of perfs / Hua

nepc 2464 m MD

Top of perf / Bepx nepd
2481m MD

Bottom of perfs / Hus
nepd 2487 m MD

— ESP/OUH 3 3/8"

0l
N

Qx=30-50 m3/cyT, Q=35 T/cyT

[T

zz

Packer/Maxkep 2475m

_|
-
IHHHIHIIIHH‘

IIIIIHHHHW‘

B 2012r 6ygeT ucnbiTaHa
aByxnudrosas
KOHL|EHTpUYecKas cuctema
OP[un3 ¢ pa3geneHnem
nnacTos nakepom n YOLIH

[pyHUMN OEeNCTBUS:

[obblva 13 BepXHero nnacta
yepes Masnbin Y- 6rok n
Marsiblii 3aTpy6

3akayka noaroToBMNeHHOM
BOZbl U3 HA3EMHOWN CUCTEM
[1M11 no BHyTpeHHen HKT B
HVKHUI MnacT.

Bce Heobxoaumble ha3oBble
3amepbl NPon3BOasATCS Ha
nosepxHoctn. YOLH
obopynoBaH CTaHAaPTHLIMM
cuctemamm TMC.

In 2012 a dual lift concentric
production & injection system will
be tested with layers separation by
packer and ESP

Operating principle:

Production from upper layer via Y-
tool and smaller annulus

Injection of treated water from
surface system inside inner tubing
string in lower layer.

All necessary phase
measurements are performed on
the surface. ESP is equipped with
standard downhole monitoring
telemetry tools.
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OcHoBHble pucku npu BHeapeHun texHonorum OPJI / Key Risks of
Dual Completion Implementation

~— [eonornyeckue / Geological —
— o HOBBIM CKBaXMHaM OTCYTCTBME U3BECTHOMO MoTeHLMana — Potential production or injection rate unknown for new
ne61Ta Unn NPUEMMCTOCTM CKBAXUHBI wells
— HeonpezenenHocTe pacnpeenetis 4o0bl4y no nnacTam — Uncertainty of production distribution by reservoir

— OTCyTCTBVIe BO3MOXXHOCTU npoBedeHNA MUHUMAIIbHOIo

— No capability to perform a minimal well logging scope.
komnnekca [MC

~______ TexHonornyeckue / Technological ~ _~

— MexaHunyeckoe COCTOSIHWE CKBaXWH KaHAMAATOB (COCTOSIHME — Mechanical condition of candidate wells (string, cement
KOMOHHbI, LIeMeHTa 1 T.4.) condition, etc.)

— lNoBpexpaeHve anemeHToB koMnoHoBKM OPJ npu cnycke, MoHTaxe — Damage to dual completion BHA components when
U JEeMOHTaxe running, installing or removing

— TexHonorus B craguu paspabotku unu OrNA — Technology in development or pilot testing stage

— Onpegenexns pebuta unu NPUEMMCTOCTY MO KaXAOMY 0OBEKTY — Production or injection rate needs to be determined by
NPAMBIM UK KOCBEHHBIM CMOCOBOM target, directly or indirectly

— HeobxogumocTb rnyweHns oboux obbektos npu Tekywem pemoHte — Need to “kill” both reservoirs to do wells service on just
TOMNbKO OAHOrO one

— 3apepxka noctasku obopygosanus korga 6puraga KPC — Equipment delivery delay when WO has a well ready
NOArOTOBMUMA CKBAXWHY — Low TBF for some (one layer) or all equipment (both

— Huskas HapaboTka Ha 0Tka3 YacTu obopyaoBaHust (4ns O4HOro layers)

nnacra) unu Bcero obopynosaHus (4ns obomx niactos) — Failure to achieve the potential value of using the

— HepoctuxeHne noTeHUmana NnpuMeHeHUs TeXHOomorm technology
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TeKkywasa cutyauus

(noteHumanbHBLIN hoHa ckBaxuH THK-BP ans OPJ)

Current status

(potential wells for dual completions in TNK-BP)

Hedterazosble akTuebl THK-BP

Jpenue :
MECTOPOMIOEHWR

m HoBue :
N MEeCTOpOoXOeHHURA N

.
Canxkt-lNetepbypr

Hoewiid YDEHF01 '
® Mockea 40

: - [Mpumenenue TexHonorm OPS 8 LYO /
- HoGuHaymesogoponos - Dual pilots in subsidiaries
i (ras + xupkue) 2010 ropa -

635,81 mnn Gapp. H.3. Tun / Type 1.1

Aeiictayloumii porp THK-BP Tun/ Type 1.2

66; 0% 74;1%

378; 2%

996; 6% Tun/Type 1.3

->

Tun/ Type 2.1

80

Hsaraus HuxHesapToBCK

(2400}

/ Tun/ Type 2.2

OP3 (opHonudTHas)

= 155 2R >R
> »>-> '

. Tiomeu D Y3LH = LUrH = doHTaH M Ma3nnér M MNpouune J
IOgeHGgpFCKMM pervoH g ~ / Dual injection (1-lift)
renburg area -
g ‘ 3 OP3 (pByxmudpTHas)
[ BepxHeuoHcKoe / Dual injection (2-lift)
E Hosocubupck - 400 ; \]/ OPHMG (ﬂ,ByXﬂMq)THaﬂ)
lm Iu / Dual production & injection (2-lift)
PervoH HuxHeBapToBCKa T —
| Nizhnevartovsk region ; * 4 )
{4200} * — ana OPLL/ Potentially wells
now
a0 1* lMoTeHUMaNbHO CKBAXWH
~ nona OP[ B nepcnextuse /
25,3% 7.1% 9,1% 52,0% 3,5% 3,1% A OPFL & nep

EEETTY K

THK-YBar/ THK-Hsirans /
TNK-Uvat TNK-Nyagan

Potentially wells in the future

LAO Pocnan/  LAO BYHI/  *_Motenuman doHaa OPA o gaHbiM THHL| ot 2010
TS Rospan TS VCNG Be3 yueTa TexHUYeCKMX orpaHidennit / Based on TNNC
data from 2010 without technical limitations
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Tekywum ctaTtyc/ Current status

B 2005 - 2009rr BHegpeHo 52 komnoHoBku OP3, 21
oP[l

2010r-21 OPJ 15 OP3

2011 - 30 OPQ 114 OP3

2012 nnaH - 65 OP[1 150 OP3

Twn:11 12 13 21 22

2010 9 2 9 . 1
2011 6 2 16 2 4
2012 20 15 20 - 10

2011 OueHo4HO gononHuTenbHasa aobbiva 16,8
TbIC TOHH. (B CTaAuK peB13unM)

2012 Mnanupyemas aon. no6biva 75 TbIC TOHH.

In 2005 - 2009 implemented 52 dual injections, 21
dual production wells

2010r — 21 dual production 15 dual injections
2011 - 30 dual production 114 dual injections
2012 plan - 65 dual production 150 dual injections

Type:11 12 13 21 22
2010 9 2 9 1
2011 6 2 16 2 2
2012 20 15 20 - 10

2011 Estimated incremental production 16,8 ktons
(under revision)
2012 Planned incremental production 75 ktons
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Aanclie n
WwWVIITIVIUYD

Qﬁll‘l'l o
JAn Uil

“Price is what you pay. Value is what you get”
Warren Buffet

“‘LeHa - amo mo ,.ymo mei nnamuws. LieHHocmb - mo Yymo nosnyyaews”

BappeH Bagppem

- TexHonorust OP3 nMeeT GoMnbLLOE KONMYECTBO - Dual completion technology offers numerous

advantages, the key being a reduced well pattern and

NnpenmMmyLLecTB, KIto4eBasn N3 KOTOPbIX B YMEHbLUEHUN CETOK

BypeHust n obecneyeHre onTUManbHOW pa3paboTku NacToB

- C npubnmkeHneM K MakcManbHOMY pasaeneHmnto Aobbiun,

BO3pacCTaeT CIIOXHOCTb TEXHOSOMMI U UX CTOUMOCTb

-CywwectByeT OObLION CNEKTP TEXHOMOMN 1
C(hOpMUPOBaHHbIN PbIHOK ycnyr B Poccuu. Mpu atom

yHuBepcarnbHomn cuctembl OP3 Ha cerogHs Her.

- [pyrue dakTops! :
- 3atpartbl / HaAEXHOCTb

- Obbembl Ans pa3paboTyMKOB 1 NOCTABLLMKOB

- [TPUHUMNBI OLIEHKN 3PGEKTUBHOCTI MHBECTULMM

optimized reservoir development

- Closer to maximum production separation, the

complexity and cost of technologies increases

- A large range of technologies and a developed

service market avaiiabie in Russia. Yet there is no

multipurpose dual completion system at present.

- Other factors:

- Costs vs reliability

- Scope for technology developers & producers

- Principles of investments efficiency evaluation

SPE Moscow Section Meeting, January 17%, 2012, Moscow Russian Federation



289 SPE Moscow Section Meeting — Jan 2012

Cnacu6o / Thank you!

Bonpockl / Questions?
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