SPE Distinguished Lecturer
Program

New and Emerging
Water and Gas shut-off Techniques
in Vertical and Horizontal Open-
holes:
Challenges and Opportunities

Naz Gazi

Halliburton Energy
Services

2007-08

[Mporpamma 3acnyxeHHble
JlekTopbl SPE

HoBble 1 pa3BuBarLmecs metToabl
n3ondaumm BoOoo- u
ra3onposiBrIeHUM
B BepTUKaribHbIX U
rOpU30oHTaNbHbIX HEOOCAaXEHHbIX
CTBOJIaX CKBaXXWH:

[MpobnemMbl 1 BO3MOXHOCTH

Has [[a3un
Halliburton Energy Services
2007-08



m.,.;ﬁ‘ |

|F|I tioma

SPE DISTINGUISHED CEPUA NEKLNI SACITY>KEHHbIX
LECTURER SERIES NNEKTOPOB SPE

is funded principally CnoHcupyeTtca rmaBHbIM
through a grant of the obpa3om Yepes rpaHT

SPE FOUNDATION SOHOA SPE

Ob6uecTBO BblpaxaeT bnarogapHOCTb TEM
KOMMaHUSM,
KOTOpble NOAAEPKMBAIOT NporpamMmmy, HanpaBnas
CBOUX COTPYOHUKOB
OJ151 y4acTuUsl B HEW B Ka4ecTBe FIEKTOPOB.

The Society gratefully acknowledges
those companies that support the program
by allowing their professionals
to participate as Lecturers.

nd special thanks to The American Institute of
Mining, Metallurgical,
and Petroleum Engineers (AIME) for their
contribution to the program.

N oTtoenbHas bnarogapHoCcTb AMepUKaHCKOMY
WHCTUTYTY FOPHOW, MeTanmypruyeckomn
n HedpTsAHOM NpombitwieHHocTn (AIME) 3a ero
BKNag B nporpammy.



Discuss about... O6cyxaeHue ynpaBrieHnem

water management... BOAOMNPOABIIEHUSMM. ..
creating value out of usBnekas nonb3y us 3aBogHeHus
water
Enormity and cost of conformance MaclutabHocTb 1 LieHa npobnem
problems oxBaTa nfowaan 3aBogHEHNEM

Present trend versus optimum CYUBETEER) ek SRR

solution onTumMarnbHOe peLleHne

; ' [Tpymepbl N3 NPaKTUKA
Case histories pumep P

: : HoBble MeToabl pa3MeLLeHNs
Emerging placement techniques 2

_ HoBble cucTeMbl U NporpaMmmMHoe
Emerging systems and software
obecnevyeHune

Proactive: conformance while
drilling (cwd)

[pegynpeanTenbHble Mepbl: yYeT
BoBpeMs bypeHus (cwd)
Conclusion and summary 3aknioyeHve n BbiBoabl









Enormity of the
Problem

Old problem and getting
worse as most fields are
maturing, worldwide.

Producers spend $45b
annually on unwanted
water production

One major spends $1b /yr
on water mgmt

More than $10b will be
spent on water disposal
over the next 10 years Iin
the Middle East alone

MacwTabHoOCTbL
npoo6brnemsbl

NMpobnema cywecTByeT aBHO U
ycyrybnsietcsa no mepe Toro, Kak Bce
GornbLIoe YUCII0O MECTOPOXAEHNN BCTynaeT
Ha NO34HIOK CTaAuIo pa3paboTKu, U Tak no

BCEMY MUpY.

ExxerogHo ooObiBarowWwmMe KOMNaHUU TpaTaT

$45 mnpa. Ha HexenaTenbHbIM OTOOP BOAbI

OpgHa KpynHasi gobbiBaloLWwasa KOMNaHnsA
3atpaumBaeT $1mnpAa B rog Ha ynpaBneHue

BoAOMNpPOABJIEHUAMU

Tonbko Ha CpeaHem BocToke B cnepyrowme
10 neT nnaHupyetca notpatutb $10 mnpa Ha

yTUNu3auuo Boabl



orth Sea Fields CeBepOMOpPCKMEe MeCTOpPOXaEeHUS
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Average Water CpeAHui oT60p BoAbl Ha

Production per Well CKBaXXMHy M 3aTpaThbl Ha
and cost per bbl Gappenb
3 bbls of water for every 3 bappens BOAb! Ha KaxXabii
bbl of oil 6appernb HedTH
For US wells: 7 bbls of [1lo amepuKaHCKUM CKBaXkuHam: 7/
water for a bbl of oil G6appenen Boabl Ha 6appenb HedpTy
ThIS ratio iS gettmg worse [laHHasa npornopunsa co BPpEMEHEM
over time yXyAuaetcs
Total Costs O6Laa cymma 3aTpaT

$0.75 - $ 2.00/ 6appenb Ans
$0.75 - $ 2.00/bbl for U.S. Land HA3EMHBIX AMEPUKAHCKMX

$1.00 - $ 3.00/bbl for U.S. Offshore CKBaKUH

$1.00 - $ 3.00/ 6appenb ans
MOPCKUX aMePUKaAHCKNX CKBaXKNH



What solutions industry offer?
Bo3MOXHble peLueHUs

Near Wellbore B
In Wellbore B cTBONE ckBaXuHbl npn3abonHom 3oHe

Matrix MaTpuyHbIii pacTBop Fractures / Voids
Pa3nombl / nycToThHl



Present Trend vs Process Elements
TeKywiaa TeHAeHUMA N 3N1eMeHTbIl npouecca

OnpepneneHue
Problem ID npo6nembl

Diagnostics  pfuarnoctuka




Steps in the
Development of
Optimum Solution

Reservoir understanding
of the fluid flow

Problem identification using
iIntegrated appr.

Candidate selection
Diagnostics and testing

Treatment design and justify
expenditures

Execution of the job

Post job evaluation for
Improvement

JTanbl BbIPadbOTKU
ONTUMAaribHOro pelLueHus

[ToHMMaHue TevyeHua pnoraga B nnacre

BuisiBrieHne npobriemMbl C MOMOLLbHO
KOMMJIEKCHOro noaxoaa

Bbibop kaHAnaaToB

ID,l/laFHOCTI/I Ka N TECTUPOBAHUE

[lpoekTnpoBaHue paboT n
0D0OCHOBaHMe pacxodoB

BbinonHeHne paboThl

OLeHKa, NpoBEAEHHbIX
paboT C Lenblo yry4dLleHns
KayecTBa



Case History [MpakTnyeckuun npumep
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Type Log Depositional Environment

TunokapoTaX YcnoBusi ocagKoHaKOMNeHUs

VD

=

PIVIKEYGVHE

P

—

DIKTNY BE
(€] 34

Hen,
1145

Neutron
POH-KapoTa

Density.

1150

lMnoTHOCTH

1155

?
5
Ji
i

™1

*Fluvial AnntoBnanbHas 30Ha

*Channel sequence lNocnegoBaTenbHOCTb KAHAMNOB
*Fining upwards YMeHbLUEHNE 3EPEH MO BOCXOOSILLLE
*30a facies permeability ranges from

«30a: anana3oH NpoHuLUaemMocT pacuum oT:

1 - 5 darcies npapcun K= 2.1 darcies gapcu
kB/adbd emkocTb nnacta kv/kh=0.7 @ = 26%
*30b facies permeability ranges from
*30b: oananasoH npoHuLaemocT acuum oT:

0.3 - 1.0 darcy gpapcn K= 0.650 darcy gapcwu
kv/kh=0.5 @ = 24%

*Other facies permeability ranges from

kB/adoh eMKOCTb nnacta

«[lnana3oH-#POHNLAEMOCTN NPOYnX hacuum OT:
0.3 — 0.7 darcies gapcu K= 0.550 darcy gapcwu
kB/acbd emkocTb nnacta kv/kh=Stratified @ = 23%



| LEGEND

S Water Injector
@ ol well
S Shutin Oil Well

— Shut-in Gas
I Well

—?— Plug

Abandoned

Contour Interval =
2 meters

CKBa)XWHbI

/‘/ BogoHarHeTatoLas
) HedTdaHbie
& Hedrambie

OCTaHOBJIEHHbIE

. [a3oBble
OCTaHOBIEHHbIe

. JInkBuampoBaHa ¢
MOCTOBOW Npobkomn

CeyeHue U30ONMUHUN =
2Mm

Structure on Base of Channel
CTpyKTypa oCHOBaHUA KaHana

-345

"~ Breakthrough
in 3.5 months
[MpopbiB BOAbI
yepes 3,5 mec.

Breakthrough
in 12.5 months

[MpopbiB BOAbI
yepes 12,5 mec.




Structural Cross-Section A to A’
[eonornyeckumn paspes A-A’
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Injection Profiles
KoHTypbl 3aBOAHEHUSA

January 27,1936 February 12,1997
27 aHBapa1996 r. 12 peBpana 1997 .

Total metered rate = 31.2 M3/day

OowKnn namepeHHbIn geourt = 31,2
M3/cyTkn

OW Radte

VD ViD
VIsMEepERHaS [HiyoyHa VIsMeperHag imiyoyHa



Water Movement Mechanisms
MexaHn3mbI ABMXeHUs BoAbl

Ynepxkanue pacumii
13-32 N3MEHEHHii B Top of Kposias
NPOHUIIAEMOCTH Channel kanaja
Facies confinement
due to permeability
variations

30a Facies ®Pacuuu 30a

/ o
Bottom of IlomomBa

Channel kanaja

Water movement
on bedding plane

JIBM:keHUue BOABI 1O
MJIOCKOCTH
HAILJIACTOBAHHUS




Why It Worked?

Understanding of the
reservoir aspect of the
problem led to
development of the
solution

Conformance technology based
primarily on the merits of chemical
products alone is difficult to justify
and no longer applicable

Focus shifted from single well to
multi well

From Well-bore focus to Reservoir
focus

[Toyemy 31O cpadboTano?

[ToHMMaHWe reonornyeckoro acrekTa
npobrembl NPMUBESO K BbipaboTKe peLlueHns

TexHornorna oxeata 3aBOgHEHNEM,
OCHOBaHHad TONbKO Ha Ka4yecTBe
XUMUYECKNX NPOOAYKTOB, CIIOXHA C TOYKU
3peHnss obocHOBaHUA 1 DornblLUe He

NCMOJb3yEeTCH

[lepekrnoyeHne BHUMMaHUg C
OAHOCTBOJIbHOM HAa MHOIOCTBOJSIbHYHO

CKBaXKUHY

I'IepeKnmqume BHUMaHUA CO CTBOJIA

CKBaXUHbI Ha MJ1aCT-KOJIJIEKTOP.



Operator’s Challenge: 3agaya oneparopa:
Delay Water Breakthrough at OTCPOYUTH MPOPHIB BOAbI HA

Producer T00BIBAIOIIECH CKBAKUHE

Aim to improve sweep efficiency by

modifying flood profile
Inject slow acting gels at injection well

Deep treatment - 100 to 1000 ft

Production response likely to be slow

NMoBbicuTb 3¢h(PpEeKTUBHOCTL BbITECHEHUA

nyTem nasmeHeHuns KOHTYypa 3aBOOAHEHUA

3akaumBaTthb renb MeaneHHoro AeucTBuA

B HarHeTarLyo
FnyobvHa obpaboTkm — 100-1000 chyToB

PocTt 0o0ObIYN, BEPOATHO, MeANEeHHbIN



[Npobnema gnsa oneparopa:
Operator’s Challenge:

Water Breakthrough at
Producer

npopbIB BoAbl Ha
OoObiBaKoLLen CKBaXXuUHe

Heobxoanmo nsonnpoBaTtb

Need to shut off BOJOHOCHYIO 30HY

water producin
P 9 3akaymBaThb renb B

Zone

BOJOHOCHbIE
Inject gel into water nepdopupoBaHHbIe
producing NHTepBarbl
perforations

Paguyc obpaboTku- 10-30
doyToB

BbicTpoe cHMKeHne oTbopa

10-30 ft radius

Rapid reduction in

water production BOAbI

Risk of water Puck nepenycka Boabl

bypassing gel BOKPYT rensi BoAoM



Operator’s Challenge:

Water Coning

NMpobnema ans oneparopa:
KOHycoobpa3oBaHue
(BOAbI)

Gradual onset of water
Persistent increase in water cut

Exacerbated by high vertical
permeability

High drawdown accelerates onset

[TocTeneHHbIN HaTUCK BOAbl

[TOCTOSIHHBIN pOCT
0OBOAHEHHOCTH,

NpyY BbICOKOM BEPTMKaNbHOW

NMPOHNLAEMOCTH

Boicokasd genpeccud yckopsaeT

HaTUCK



Solution:

Shut off the water
cone

PelweHue:
N3onAaAunda BoAoHOIo
KOHyca

Water Coning KoHycoobpa3oeaHue (600bl)

Sealant placed to create a
low permeability barrier
Larger radius of treatment
permits higher drawdown
pressures

[lpMeHuTL NacTy-
repMeTuKk ans cosgaHug
MasionpoHMLaeMoro
bapbepa. bonbLmnn
pagnyc obpaboTku
yBenuymBaeT rnepenas
OaBrieHnn (genpeccus)



Well Dy-3A, subzone BIl 2000 ft LRH Producer
RST/WFL Results (31st Dec. 1999)

CkeaxxuHa Dy-3A, nod3oHa Bll. Jnuna cmeona (LRH) dobkiearouieti 2000 gpymoe
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Dy-3, 2000 ft LRH into Bl
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6238 ft =&

Upper Low Permeability Zone
50

BepxHsiss 30Ha HU3KoU rnpoHuyaemocmu

6288 ft
SUPER K

6293 ft

JaHHblIe no 3akaH4YueaHuro:

Completion Data:
Casing Size Shoe at
18 5/8” 650 ft
13 3/8” 2040 ft
Lower Low 9 5/8” 3505 ft

Permeability Zone 77 liner 1614 ft - 6239 ft

Hu>xHsis1 30Ha HU3KoUu Tubing size: 7x4 1/2 x3 1/2
X-overat 1517 ft and 5969 ft

npoHuyaemocmu

6430 ft w

Schematic of the openhole section of well



6238 ft

2 inch Coiled Tubing Upper Gel Plug

[u6kue HKT, 2 drotima BepxHsisi 2enneeasi npobka

6288 ft
SUPER K
6293 ft
Lower Gel Plug
Hu)xHsisi 2eneeast npobka
6430 ft

Placement of the temporary gel plug to protect the low permeability zones above and below the super K.



More Case Histories
& Reference

2 vertical cased holes; wc
reduced from 71% to 0.9%, &
from 72% to 3.4%. SPE 85329

Proactive: wc 9% instead of
30% to 70%+

Horizontal open hole: wc from
81% to 70%, olil increase 25%.
SPE 81447 and SPE 72291

Other successful jobs and
papers presented in Bahrain,
India, UAE, Malaysia, Egypt,
Saudi, North and South
America.

[Tfpumepbl N CCbINKU

2 BepTUKaNbHbIX 00CaXeHHbIX CTBONA;
ob6BOAHEeHHOCTb cHuU3unacb ¢ 71% po
0.9%, u c 72% po 3.4%. SPE 85329

lNpeaynpeautenbHble Mepbl:
obBogHeHHOCTb 9% BMecTo 30% o 70%+

Fopn3oHTanbHbIU HEOOCAXXEeHHbIN CTBOJI:
obBoaHeHHOCTb ¢ 81% oo 70%,
yBenn4yeHmne aoobium HepTn Ha 25%. SPE
81447 v SPE 72291

Apyrue ycnelwHble paboTbl 1 MaTepuanbl
npeactaBrieHbl B baxpenHe, UHann, OAJ,
Manan3uun, Erunte, CaygoBckon ApaBum,
CeBepHou u HOxxHoOM AmepuKe.



Emerging Placement Techniques
HoBble MeToAbl U30ONALUN

 Bullhead
+ Packer Placement
> Dual Injection

[ nyimenre CKBaXKMHBI
3aKauyKoM (aronaa
Y CcTaHOBKA MaKeEp
MeTtoa 1BOMHOU

3aKa4YKH




[ nyweHune CKBaXXMHbI Yepes

Bull Heading through CT
Combined with Dual Injection

rmokme HKT B couyeTtaHuu ¢
OBOVHOM 3aKa4vyKou

Brine Injection CT/tubing annulus

3akadka corieBoro pacrteopa B 3aTpybHoe
npocTtpaHcTBO [ HKT/KOMOHHbI




Chemical and Inflatable Packer
XnMmmyecknn u HagyBHOU Nakepbl

Brine Injection CT/tubing annulus

3aka4yka coneBoro pacreopa B 3aTpybHoe
npocTtpaHcTBO [ HKT/KONOHHbI




Chemical Packers
XuMunyeckue nakepsbl




Emerging Systems HoBble cUCTeMbI
MexaHun4deckad cucrtema

] MocToBble Npo6ku, nakepsl, pasobLiaroLime
Bridge plug, packers, straddles, (COBOEHHbIE) NaKkepsbl, pacluMpuTeny,

expandables, swell packer pa3byxaloLLmin nakep

Cement System and Combination Cucrema ueMeHTUPOBaAHNSA U KOMOUHaLUS

Hopmaanaﬂ, MUKPO TOHKO-OUCINEPCUOHHAA, H
OCHOBE ON3EJIbHOIO TOrJinBa, BCrieHeHHa4d,

KUCITIOTOPAaCTBOPUMbIE CUCTEMbI UTTU KoMOuHal
LEMEHTa 1 rend, nin CUCTEMbI HarnoSTHUTENE

CncrtemMbl MTHOBEHHOIO U OLICTPOro KpensieHUs

Metallc or Organic cross- Temn. akTUBMPOBaHHbIE, KpenneHve nog, NpsAmbIM
linker, foamed gel YFIOM, BbICOKasi IPOYHOCTb, 100% pacTBOPUMOCTb

Instant and Fast Set System
Temp activated, right angle set,

Mechanical System

Normal, micro fine, diesel based, foamed,
acid soluble systems, or combination of
cement and gel, or filler systems

Cross-linked System

ClwunTble cuctemsl

high strength, 100% soluble MeTannuyeckum nnm OvaaHI/I‘-IeCKVIVI
, _ CLUMBaTESb, BCMEHEHHLIN refb
Non-damaging Cross-linked System BeaBpegHas cluMTas cucTeMa
Gel plugs, soluble and 100%
regained permeability rerieBble nNpobku, pactesopumas n 100%

. . BOCCTaHOBJIEHHAA NMPOHNLAEMOCTb
Relative Perm Modifiers

Developing system, can be bull- 5
headed Pa3pa6aTb|Bae|v|a;| CnctemMa, MOXeT OKa3aTbCA HEYMECTHOMU

Moaundukatopbl OTHOCUTESIbLHON NMPOHNLIAEMOCTM



Modular slide-on packer MoaynbHbI/ CKONb3ALWMNA Nakep

Diverts annular flow
OTKNOHAET Te4YeHne B 3aTpyOHOM NPOCTPaHCTBE

Protects sand screens
3allmilaeT necyaHble punbTpbI

Also Water Injectors
A Takxe BogoO-HarHeTatesnbHble CKBaXXUHbI

—_ —_
S 0}
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Sand screens



Solution

Max reservoir contact
MLT

Open hole

Kick off in open hole

Swell Packer with
spliceless feedthrough

Savings equivalent to
Smart Well completion

PeweHue

Makc. KoHTakT Konnektopa MLT
Heobca)keHHbIW CTBOJT

Yxon 3abosi oT BEpTUKaNu B
HeobOCa)XeHHOM CTBOJ1e

PasbyxatoLuim nakep ¢ He
COCTbIKOBAHHbIM MNEPEXOAHNKOM

OKOHOMUSA PECYPCOB
NpMpaBHUBAETCS K TEXHOIOMNK
NHTENNEeKTyasribHOro 3akaH4nBaHus
CKBa)KMHb




Water Coning Control with Water Sink Completion

KoHTpoJIb KOHYCO00Opa30BaHMS: 3aKaHYMBAHUE CKBAYKHUHBI
C YTMIN3aLUMgUd BOJBI HA 3a00¢




DHOWS

Down Hole Oil BHYTPUCKBaXXMHHbIW
Water Separator cenapartop AJis
pas3geneHns HeTU U

BObI
Hydro cyclone process

[ MOPOLIMKITOHHBLIN MPOLIECC



DHOWS

Total of 90 installations w/w 1994-2000

Bcero 90 yctaHoBok B nepuog 1994-2000
Selection of candidate is challenging

Heobxooumo 2 30HbI, ogHa ans aobblvn, a apyras ans
HarHeTaHus
Need 2 zones, one for producing & other for injection

Heobxoanmo nogaepxmnBatb 2 30HbI OAHOBPEMEHHO
Need to maintain 2 zones simultaneously
Heobxoaumo nogaepxmnBatb 2 30HbI OAHOBPEMEHHO
Injection zone needs stimulation for maintenance, more than production zone

[Onga coxpaHeHnsa XxapakTeEPUCTUK 30HbI HArHeETaHUs ee HeobxoaAMMo CTUMYnMpoBaTh borblue,
YyeM 30HY 400bIYn

Oil droplets plug the injection zone
Kannu HedTn nepekpbiBalOT 30HY HArHETaHMA
Static Hydro-cyclone process is being used
icnonb3yeTca ctTatnyeckun TrMapOLVKITOHHBIN MpoLecc
Rotating centrifugal separator is being tested
TecTupyeTca BpalaloLLMNCS LEHTPODEXHLIN cenapaTop



3 different technologies being evaluated
OueHuBanucb 3 pasrinvyHblie TEXHOSIOrnuun

Some limitations are in place: HabnogaroTca HeKOTopblie orpaHn4YeHus:

Water cut more than 50% ObBogHeHHOCTb bonee 50%

Oil gravity more than 20 deg APl TlnoTtHocTb HedTu Bbiwe 20 rp API
Gas less than 10% [[a3 meHee 10%

No scale ConeoTnoXxeHns OTCYyTCTBYIOT

Disposal zone with low injection pressure, good injectivity, hydraulic isolation,
porosity, permeability, fractures, lithology (clays), heterogeneity, water
compatibility, low oil concentration, sanding, etc.

30Ha cbpoca oTnn4aeTcsl HU3KUM OaBfIEHMEM HarHeETaHUs!, XOPOLLEN
NPMEMUCTOCTLIO, MMApPaBINYEeCKON U30Msaumen, NMoOPUCToCTbIO,
NPOHNLIAEMOCTbIO, TPELMHAMM, NNTOSIOTMEN (rMnHBbI), HEOAHOPOAHOCTLIO,
COBMECTUMOCTbIO BOA, HN3KOW KOHLEHTPAaLUWEN HED TN, BbiNageHNEM MecKa
nTao.



« (Qualrtative analysis of DOWS failures shows that injection
. . KayecTBeHHbIV aHanna nosiomok DOWS
zones should be given more attention

NoKaaarsn, YTo borbliee BHUMaHME

CnerlyeT YAEJINTb 30HaM HarHeTaHn4A

« DOWS performance - Risk versus basic lithology

[TokazaTtenn pabotel DOWS — Puck n ocHoBHas NMNTOSNOrns
YBennyeHne pucka
Injectlnn Zune
Carbonate Consolidated | Unconsolidated 5 BEpXANX sorax
Sandstone Sandstone HarHeTaHusa c
Carbonate HEKOHCONMMANPOBAHHbIM
*
Kap60HaTb| MIH _[IeCHaHVKOM
* Rusk increases in uphole
Consolidated . .. .
M/H* uncnnsulldated SS mjectiol
KOHC fecHanmx Z0N€ Eﬂllflgul'ﬂ[lﬂﬂﬁ
Unconsohdated
Sandstone
HCKOHCIJI.
INECYaHUK
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System
Cucrema cenapanuu (ImoaaepxaHue

~AaBJICHHS HJIaCTa)
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Oil / Water separation in the reservoir

OTtpeneHne HeddTM OT BOAbl B nfiacte

for improved production and well life extension

JUIS1 HOBBIIIEHUS TOOBIYM U POJIJICHUS] CPOKA SKCIITyaTallii CKBaKUHBI



How does it work? Peanuszauus

Residual Oil

Water OcTtato4yHasn HedTb

Boaa

Adsorbed Polymer
NMornoweHHbLIW NonumMep




in the Reservoir
[MpuHUMN paboTbI cenapaTopa
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Fast Look Reservoir Simulator
Oowuu BUAO mogenu nnacra

| amAEREDCE

Reservoir Characterization
History Match
Treatment Simulation

Value Prediction XapakTepuUcTUKK nnacra

Hactponka moaenw
MopgenvupoBaHue paboT

[1lporHo3 nokasaTtersen

M ETer Saturaticorn PricoTile
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Proactive:
Conformance
While Drilling

Producers: “Holes

[lpeaynpeouTtenbHble Mepbl:
Y4yeT BO BpeMsA bypeHus

: y [doObiBatoLLmne KoMNaHun:

Drillers: “Hole BypoBble KOMNaHUN:

. “CKBaXM1Hbl,
[Mpobrembl 4OCTUXKEHNS

npendaTcrByrojmne rnosjiy4eHunro

Problems Reaching Preventing

Expected Delivery

Target” uenv 6ypeHuns”

. 3anaHupoBaHHbIX 0ednToB”
Tight spots ? i

Rates MecTa cyxeHus

BbIHOC necka

Lost circulation
Formation heaving

Sand production
Water production

[lornowyeHune

BypoBoro pacreopa

OT100p BOAbI

obbl4a B ra3oHanopHOM

Bore-hole breakout S;Zj?t‘i’on lNoaHsTVe MnacTa ﬂemme i
Fractured zones Contain PackpenneHve CopepxaHue ornacHbIX
Hole collapse hazardous fluids CKBa)KMHbI cdbnonaos
Excessive Oil/Gas loss to TpewmHoBaTble MNoTepu HedTW/ rasa B
washouts thief zone 30HbI 30HY normnoweHnd

Well intervention O6Ban Ha 3aboe [1pobremMbl MoA3emMHOro

problems UpeaMepHble PEMOHTA CKBaXWH

Unplanned 0a3MbIBbl HesanmnaHnpoBaHHbIE

smaller casing

Menkue paboTbl Mo
KPEenmeHno CKBaXXMH



Solution:

Shut off the water cone

PewweHue:

n3onsauns BOOHOro
KOHyca

Water Coning KoHycoobpa3ogaHue (600bi)

Sealant placed to create a
low permeability barrier
Larger radius of treatment
permits higher drawdown
pressures

[IpuMeHsaTh nacTy-
TEPMETHUK IS CO3IaHMUS
MaJIOMPOHHUIIAEMOTO
O0apbepa. bonapinon
paanyc oopaboTKu
YBEJIMYMBACT Mepenal
TABJICHUM (JICTIPECCHST)



In-situ Polymerizing Monomer Placement and Squeeze

3aKkayka MoHononMmMepa v BbinpeccoBKa B
€CTEeCTBEHHOM 3aneraHuu

Intermediate Casing

NMpomexyTo4yHana obcaaHasn
KONOHHa

NMpoOypeHHbIN cTBON
Drilled Hole

Gas Cap Isolated

OTKnoHswwan N3onupoBaHHasA

NOTOKINPOOKa:
Kick-ofifi Plug -
Oil Zone
HedTeHocHasA 3oHa
YIiomH Horizontal Fopvsontans
= N Bxon
L g L r \ o |
IcTouRvKk Bottom  Water =l /
NoATOB3 U:JJ/J Jﬁr ted m;'rw'f
BoAbI 7

YWertsr Zofis
BoaooHocHas 30Ha



Conclusion and Summary
BbiBOAbLI 1 0000LWEHUE

- Wrstanding [loHMMaHWe cBoWCTB Nnacra

o Prnhlem ldentification BuissneHue npobrnemsl

Candidate Selection Bui6op kaHangaToB

Diagnostics and Testing
[unarHocTtuka n TectupoBaHme
Treatment Design and cost
I'IpoeKTmposaHme paboThbl N pacyeT
3aTpar
Joh Execution
Peanusauus

Emerging Placement " Evaluation

Techni 2 Svst /Review
echniques ystems » Ouenkal
HoBble MeTOAbI U CUCTEMBDI aHanms

N3o5AaAunm
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Other WM
Technologies

DHOWS

Down-hole Water Sink
Completion (DWS)

or Reverse Coning or
Inverse Coning

Horizontal wells

Opyrue TexHonoruu
KOHTpONA
BOOOMNPOSABIIEHUN

DHOWS

3akaH4ymBaHue
CKBa)XWH C
yTunmsaunen soabl Ha

3aboe (DWS)

PeBepcrBHOE Unu
MHBEPCUBHOE
KOHycoobpa3oBaHMe

[ Opu3oHTanbHbIE
CKBa>XUHbI
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