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Moyemy aththexTBHAA NporpaMma 0YMCTKW CTBONA UMeEeT
KpUTHYecKoe 3HayeHue Ana npoussoauTenbHoct v MPIN
CKBA)UHBI?

linombepxe: [nxkeHne necka v CKorneHue
TBEPOOWN asbl MOXKET CUIbHO BAUATL Ha ABWXXEHWNE
dhnongoB. Peka MOXET CKOMUTb CTOMIbKO
OTNIOXKEHWUI, YTO OHU 3aBNOKNPYIOT TeYeHme; aTO
MOXXET MPUBECTN K UBMEHEHWNIO pycna 1 NPUYNHUTL
yuepb yrogbam 1 noceneHnsam. Takum xxe obpasom,
BHYTPW CKBa>XWHbI MPUTOK Mecka 1 TBepaon dasbl
MOryT MomeulaTb TEHEHUIO rasa Unum HedTn n3
nnacTa B CKBaXKUHY.

AhheKTUBHAA OHNCTKA SBASETCSA KPUTNHECKN BaXKHbBIM
3Tanom npuv NPOBeAeHN PabOT Ha CKBaXKMHE 1
obecnevnBaeT AOCTYN K Mpu3aborHOM 30HE 1 MNacTy
0715 MOCNEeAyoLEro MaHMPOBaHVIS 1 MPOBEAEHVIS
MEPOMPUATUA MO 06PABOTKE CKBAXKMH, YTO ABNSETCS
HEOTBEMIEMOW HaCThLIO Pabo4Hero Lykna.
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Why is an effective wellbore cleanout program essential when
looking at the production and run life of a well?

Schlumberger: Movement of sand and accumulation of
debris can have a considerable impact on fluid flow. On

the surface, a river can deposit so much silt that it blocks
its own flow, changing its course and perhaps threatening
farmland and communities. Similarly, downhole in a well,
influx of sand and debris can impair or stop the flow of oil or
gas from a reservoir.

An effective wellbore cleanout is a critical step to restoring
the production of a well, and enabling access to the
wellbore and reservoir for subsequent evaluations or
treatments that are a crucial part of the wells lifecycle.

Baler Hughes: Welloore cleanout programs provide
insurance to completion, workovers and production by
basically reducing risks and NPT. The data has shown
that more than 30% of NPT is the result of debris in
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Balker Hughes: Hapnexxalas ounctka CKBaKuHbI

SABNAETCHA BKHBIM YCOBMEM 3(DMEKTVBHOCTU CUCTEMbI
3aKaH4VBaHWs!, Ka4eCTBa BHYTPUCKBAXKUHHBIX PabOT 1
obecnedeHVs oxxnagaemMbix 4edutoB. OHa TakKe No3BONAET
CHUN3UTb PUCKN N YMEHBLLINTE HEMPON3BOANTESIbHOE
Bpewmsi. o ctatucTuke 30% BCero Hempon3BoaUTENEHOrO
BpemMeH BO3HNKaET N3-3a Halln4nA Ha 3a60e MHOPOAOHbBIX
NpeaMeToB 1 MeTaNMNHeCKNX parMeHToB, KOTOPbIE
SABMAKOTCS MPUYNHON GOMBLLIOIO psaaa Npobaem,
CBS3aHHbIX C OTKA30M BHYTPVICKBaXKNHHOIO 0O0PYA0BaHUS
N KOMIMOHEHTOB 3aKaH4MBaHVs. K Takim npobnemam,

B YaCTHOCTW, OTHOCUTCS MPEXXOeBpeMeHHas nocagka
NnakepoB, 3aKyropka ubTPOB, OTKa3 KrlanaHoB-
oTcekarenen, HenoBeaeHVe 00 HYXKHOW ryOuHbI

MOABECKM XBOCTOBMKA U T.4. [aHHble NpobnemMbl CHUXKaT
MPOAYKTUBHOCTb CKBaXKMHbI 1 COKPALLIAOT CPOK €€
aKCMyaTaLvm.

Halliburton: B nepsyto o4epenb, noboe 3acopeHve
CKBaKVHbI Pa3nnyHbIMN BUOAMU OTIOXKEHWUI (MECOK,
COJEBbIE OTNOXKEHUS, NapadrH, BUOMNEHKKM, MOBOYHbIE
MPOOYKTbI KOPPO3UM 1 T.M.) MO0 3aCOPEHME ra3oBbIX
CKBaKVH >KOKOCTHIO MOXKET BbI3bIBaTb MOBbILLIEHVE
rMapoaMHaMMYeckoro 3aborHoro gasnenva (FA340), 4ro
MPVBOOVT K COKPALLEHMIO MPOU3BOAUTENBHOCTU. Takxe
OT/IOXKEHWST MOIYT BbI3bIBaThb MOBPEXAEHNS NepdopaLiyii
B CKB&XKMHE U HEFATUBHO BMSATL Ha (OUNbTPAUMOHHbIE
CBOWICTBA Mpu3aborHOM 30HbI. Bce BbillenepemcneHHoe
MOXXET CTaTb MPUYNHON CHYDKEHWUSI MPON3BOAUTENBHOCTY,
HeCTabubHOCTY JOObIMN 1 favke MOSTHON OCTaHOBKM
CKBaKVHbI.

Jtoboe BTOp>KeHVe NoTeHUMaIbHO CNOCOOHO BbI3BaTb
YXYALLIEHVE KONNEKTOPCKMUX CBONCTB MPOOYKTUBHOMO
nnacta. O6bI4HO Noce onepaumin BypeHus 1
3aKaH4VBaHWs!, B CKBaXKMHE MOMYT OCTaBaTbCs OypOoBOW
PacTBOP W MENKOANCMEPCHbIN MaTepuras, a TakKe MOXKHO
HabnoaaTb NpU3Haky yulepda, BbI3BaHHOrO BOAOW.
Onepauyin KanpeMoHTa CKBaXKMH TakxKe MOryT OkasblBaTb
HeraTVBHOE BISIHWUE B BUAE TBEPAOV 3MYSIbCMOHHOW
NAeHKM MNocne KUCAOTHOM 06paboTKN Mpu A0DbIHe
TSHKENon HedTU, 0BpPa30BaHMA OTAOXKEHNI NapadHa
BCNeOCTBME OXNaXKAEHVIA MPOAYKTVBHOMO niacta
PEMOHTHBIMU XXUAKOCTSAMM, achansToCcMOooMnapatHOBbLIX
OTNIOXEHWI BCneacTeue 3akadmBaHus CO2, oboralleHve
Hed T ra3oM 1 CONEOTNIOXKEHWE, CBSA3aHHbIE C
HecoobpasHbIM 1CMob30BaHVEM BObI 1 APYIX MPOOAEM.
MenkoamcnepcHbIi MaTepran MOXXET HakanIMBaTbCS B
Npr3abOorHOM 30HE C TEYEHNEM BPEMEHW, COKpaLLas ee
MPOHVLIAEMOCTb. [TOHWKEHVE AaBNEHUS U HapYLLIEHNE
CTabWNbHOCTY (hNOMAOB B MPOLIECCE MPOM3BOACTBA MOMyT
BbI3bIBaTb COSIEOT/IOXEHME, (DOPMUPOBaHME Cybdraa
»xenesa, OronaeHKN, MoBO4HbIX MPOAYKTOB KOPPO3UM

1 Apyriie NoBpexkaeHNst MnacTa, Hems3beXkHo NprBoas

K moTepsim aebuta. Jltobas 13 aTix Npobnem MOoXeT
MPUBECTU K MPEXAEBPEMEHHBIM MOTEPSIM MPOU3BOACTBA
NN MPUTOKY BOfb! B CKBaXKMHY.
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the wellbore. This downhole debris can lead to many
completion and workover problems such as a packer
prematurely setting, screens getting blanked, safety
valves malfunctioning, liner hanger not running to depth,
etc. These problems can further affect production and
reduce the life of the well.

Halliburton: First of all, any well loading with different type of
deposits (sand, scale, wax, biofilm, corrosion byproducts,
etc.) or any liquid loading in gas wells could result in

flowing bottomhole pressure (FBHP) increase, decreasing
production. The deposits can also damage perforations and
filtration properties of wellbore area. All mentioned above
could be a reason for a production decrease, intermittent
production or even total well shut-down.

Any intrusion into the formation has potential for
wellbore formation damage. Drilling and completion
operations can leave drilling mud, fines, and water
damage in normal operations. Any workover operation
can also leave damage, such as rigid film emulsions
after acid jobs in heavy oil, cooling of the formation

from workover fluids to cause paraffin to deposit, CO,
flooding causing asphaltene deposits, swelling and scale
from incompatible water use, and other problems. Fines
can deposit in the wellbore area over time, reducing
near wellbore permeability. Reduction of pressures and
disturbances in fluid stability during production at the
wellbore can cause scale, iron sulfide, biofilm, corrosion
byproducts, and other damage, all leading to loss in
production rates. Any of these can cause premature loss
of production or water injection in the well.

Is wellbore cleanout adopted in both newly completed and
mature wells across Russia?

Schlumberger: Accumulation of sand and solids in wellbores
significantly impairs oil and gas production, regardless if it is
a newly completed or mature well. However accumulation
of sand/debris is more likely in a mature well, and hence
the tendency is higher for a wellbore cleanout. In Russia it
is also common to cleanout a newly completed well after a
hydraulic fracturing operation has been performed.

Baker Hughes: In Russia, more and more operators have
realized the importance of wellbore cleanout operations and
have started to evaluate the risk vs. cost. We have seen
increasing numbers of new wells using wellbore cleanout
operations, especially in high cost wells. However, the
cleanout operation is still very limited in mature wells in
Russia.

Halliburton: It is difficult to say for the whole of Russia. It
could vary from company to company. It is normal practice
for a just-completed well to have a clean wellbore area.
The problems in mature wells often are connected with not
properly managed operations in the field.
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OyMCTKa CKBAXKUH Ucnonb3yeTcA B Poccum Kak AnAa
He1aBHO 3aKOHYEHHbIX, TaK W ANA CKBAXXWH Ha NO3AHUX
cTaguAx akennyarauumn?

linombepke: CkonneHre necka 1 TBepaov assl B
CKBaXKMHAX 3HAYMTESbHO yXyALaeT Aobbidy HedhTy 1

rasa Kak B HeJAaBHO 3aKOHYEHHbIX, TaK 1 B CKBaXKVHAX

Ha NO3OHMX CTaaMax skennyaTtauun. OgHako BO BTOPOM
cnyyae nofoBHbIe OTNIOXKEHWA Yallle BCTpeYatoTes,
OTCIOAA 1 TEHAEHLMA K 60188 YaCToM OUYMCTKE TaKMX
CKBaXUH. Taroke a1 POCcun TUMMYHO NPOBOAWTE OUMCTKY
CKkBaXXVH noche PT.

Baler Hughes: Bce Gonblue poccuiickimx
HeapOoNOb30BaTeNEN MOHNMAIOT BAXKHOCTb OUUCTKM
CKBaXKVIH 11 COMOCTaBNSAOT PUCKN 1 3aTpartbl. PacTér
TeHOEHUMS NMPUMEHEHVA NMPOrPaMM OHUCTKN 4151 HOBbIX,
0COBEHHO OOPOrOCTOALLMX CKBaKUH. OfHaKo, YTO
KaCaeTCH CKBaXKVH, HAXOAALLMXCA B SKCMyaTaLmmn y>ke
ONUTENBHBIM CPOK, B POCCUMM flaHHast MpakTyKa eLLg He
noJly4msIa LUMPOKOrO PacipOCTPaHEHNS.

Halliburton: TpyzHo rosopuTs 3a Beio Poccuio, B
pa3HbIX KOMMaHKSAX NO-pasHoMy. B 0ObI4HOM NpaKTVKe,
Npr3aborHasa 30Ha HeAaBHO 3aKOHYEHHOM CKBabKMHbI
OCTaBNSeTCA YACTON. [pobnemMbl Xe CKBaXKMH Ha
MO3OHNX CTaaMsIX SKCMlyaTaLmy 3a4acTyo CBs3aHbl

C HeHaanexallyiM Ka4eCTBOM yrnpaBfeHns MosieBbIMY
onepauysiMu.

B cnyyasax ¢ HOBbIMW CKBA)XMHAMK, KaK Bbl OLlEHNBAETe
COOTHoweHue 3ththeKTMBHOCT 1 CTOMMOCTH Nporpamm
O0YMCTKWN CKBAXKUH?

LinomeepKe: ShheKTUBHOCTL OUMUCTKY CKBaKIH
MO>KHO 13MEepUTb CpaBHEHVIEM NebeTa CKBaKMHbI

MOCNE OYUCTKM C €8 UCTUHHbIM MOTEHLUMaIoM A00bIHN
(KOTOPbIN OBBLIMHO U3MEPSIETCS B MPOLIECCE N3YHeHMs
CKBa&XXVH U MO pe3ysbTatamM NpoBeaeHWS UCMbITaHWM).
CTOMMOCTb BHYTPUCKBaXKMHHbIX pabOoT CK1aaplBaeTcs 13
MHOTIIX COCTaBSAOLLIMX, BKITKOHAs 3aTpaThl Ha mepcoHan,
CTOUMOCTb VHCTRYMEHTOB U paCTBOPOB, HEOOXOANMbIX
015 MPOBEdeHNSt OHMCTKN. 3aTeM MOXKHO MPOBECTYU
SKOHOMUYECKII aHaM13 O719 ONPEeAeneHnst COOKOB
BO3BpAaTa UHBECTULMIA NSt AOCTUXKEHUS MpUpoCcTa A00bIHM
nocre NPOBEAEHNST OHUCTKU CKBaDKMHDI.

Baker Hughes: Onepatopam Heo6x0aMMO OLIEHUTb
MoTeHLIMAabHbIE PUCKK 1 HEMPOU3BOANTENBHOE BPEMS]

B CKBaXXVHE, Iie O41MCTKa He MpoBoAMAach. PUckm
MOIYT BKJTKOHaTb MPEXXAEBPEMEHHYHO MOCaAKY MakepoB,
3aKyNopKy UILTPOB, OTKa3 BHYTPUCKBAXKUHHOMO U
Ha3eMHoro obopyaosanHva 1 T.0. Caenas pacyeT 3aTpar,
KOTOPbIE MOIYT BO3HUKHYTb B Pe3y/ibTaTe HasBaHHbIX
MpobBEM 1 HEMPOW3BOAUTENBHOIO BPEMEHW, MOXXHO
COMOCTaBUTb 3TV 3aTpaThl C PaCXOAamu, CBA3aHHBIMA C
O4YMCTKOM CKBaXKMHbI. PeLLieHMe OOMKHO MPUHUMATHCS
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In a new well, how can you measure the cost verses
effectiveness of a cleanout program?

Schlumberger: The effectiveness of a cleanout can be
measured by comparing the production gain following

a cleanout against the well’s true production potential
(typically obtained from reservoir studies and recent well
test results). The cost of the intervention is essentially

the cost of the intervention service including all human
resources, tools and fluids required to perform the cleanout.
An economic analysis can then be performed to determine
the pay back period to achieve the incremental production
gain following the cleanout.

Balter Hughes: The operators need to evaluate the potential
risks and NPT involved if the wellbore is not cleaned out.
The risks can include prematurely set packers, failed
screens, malfunctioning of downhole or surface equipment,
etc. The risk and NPT related costs should be compared to
the wellbore cleanout operations cost. The decision should
be also be made considering the complexity and cost of the
operations. In a low cost and simple completion operation,
it may make sense to complete the well without a wellbore
cleanout operation; however, in a complicated and high
end well, the risk and cost of completion or workovers

with debris in hole will be too high, and a wellbore cleanout
operation is the best choice. In short, wellbore cleanout is
the insurance premium paid to increase the life of the well
and ultimately production.

Halliburton: The main factor of effectiveness and cost

of a cleanout program is the time required for the
cleanout operation. Controlling this parameter can give
us the possibility of reducing costs and increasing the
effectiveness of the technology selected for cleanouts.
Again, each new well has to have a clean wellbore area in
order to provide the best possible production.

Cost effectiveness is measured by ROI of the treatment
and achieving predicted well production. If a new well is not
producing at the expected rate then wellbore damage from
drilling and completion operations should be investigated.
Wellbore cleanout cost (chemical, application, and
production lost cost) should be determined and compared
to expected production to decide on the treatment and
also compared to the resulting production change after
treatment to decide if the treatments are worthwhile.

How do you know when it is time for a wellhore cleanout in a
mature well? Should it be a regular & ongoing process or it is
not necessary?

Schiumberger: \When the wells production beings to drop,
and it is confirmed that the production drop is as a result
of solids/sand/scale accumulation in the wellbore, an
economic analysis needs to be performed to compare the
cost of a cleanout and the production gain to be achieved
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Bl O4YMCTKA CKBAXWH

C YHETOM 3aTpar 1 CNOXKHOCTU paboT MO OHYUCTKE.

B HM3KO 3aTpaTHOM CKB2XKMHE C MPOCTON CUCTEMOW
3aKaH4VBaHVsA, BO3MOXKHO, 11 HE CTOUT MPON3BOUTb
OYMCTKY Mepeq 3akaH4ymBaHneM. Ho B crydae CnoXkHom
N BbICOKOTEXHOSIOMYHOM CKBaXKWHbI, FAE LieHa OTkasa
BHYTPVICKBaXKVMHHOMO 060PYA0BaHNS, BbISBAHHOIO
VNHOPOAHBIMA 1 METASINHECKUMI (DparMeHTaMm Ha
3ab0e, MOXET ObiTb CINLLIKOM BbICOKOW, HEOBX0auMa
HaeXkallas ovncTKa . Takm 0bpasoMm, OHMCTKa
CKBaKVHbI — 3TO CTPax0BOW B3HOC, BbirjiaqBaeMbli
0719 MPOOJSIEHNS XKNSHEHHOIO LIMKIA CKBaDKWHDI 1,
chnefoBatesibHO, As yBeM4eHNst obbema e€ goobiHn.

Halliburton: OcHosHol thakTop Mpw oLgHKe
3(hPEKTUBHOCTI 1 CTOUMOCTM MPOrPamMmM OHUCTKM
CKBaXXVH — BPEMS onepaLmn o4nNCcTKY. KOHTPOb 3TOro
napamMeTpa gaeT BOSMOXKHOCTb COKPATUTb V3AEPXKKN
N yBENUHUTB 3O DEKTVBHOCTD BbIOPAHHOM TEXHONOMM
O4MCTKN. [MOBTOPIOCH, YMCTOTA NPU3ABONHON 30HbI B
KavK[I0ON HOBOW CKBaXKMHE ODecrne4mBaeT Hany4Llee
BOSMOXXHOE MPOU3BOACTBO.

PeHTabenbHOCTb M3MePSeTCs AOXOAOM Ha UHBECTVLMN B
00paboTKy CKBaXKMHbI 1 [OCTUXKEHNEM MPOrHO3NPYEMbIX
TemMnoB A0bbIHK. B cnyyae, ecnv oebeT HOBOWM CKBaXKMHbI
HIDKE OXXMOAEMOro, CneayeT PacCMOTPETb BEPOSATHOCTb
3aKyrnopKK NMpr3aborHOM 30HbI BCIEACTBME OnepaLiin

Mo BYPEHNIO 1 3aKaH4MBaHWIO CKBaXKMHbI. Heobxoammo
OMNpEenennTb 3aTpathl, CBA3aHHbIE C OHMCTKON CKBaXKMH
(xMMpeareHTbl, MPUMEHEHNE W YMNYLLIEHHBIA [OXOM OT
COKpaLLeHMst A0BbIYM) 11 COMOCTaBUTb C OXKAAEMbIM
YPOBHEM MPON3BOACTBA AN MPUHATIS PELLEHI O BbIGope
MEPOMPUATUIA MO OHYUCTKE, a TakXKe CPaBHUTb C O6BEMOM
[000bI4M MOCNE OUNUCTKM CKBAXKH NS MPUHATUS CY>KOEHWINA
00 3PhEKTVBHOCTU MEPOMPUSTUN MO OHUCTKE.

Kax onpegenutb, NPULLAIO N BPeMA 0YNCTKYN CTBONA
CKBA)XXWHbI HA MO3AHUX CTAAUAX aKcnayaTaumn? 310
AOMKeH 6bITb NOCTOAHHbIA W PErynApPHbLIA NPOLECC UK Xe B
3TOM HET HeobXoauMoOCTU?

LinombemKe: Mo nosyHeHno NOATBEPXKAEHNS TOro,

YTO HAbMOOAEMOE CHIDKEHME AebeTa CKBaXKVHbI
NPOUCXOONT BCAEOCTBME CKOMNEHNSA TBEPAOW (DpaKLmn,
recka W OTNIOXKEHWN CONen B CKBaXKMHE, HEOOXOAMMO
CPaBHUTb CTOMMOCTb O4Y1CTKM C MPOW3BOACTBEHHOM
NpPVBbLINLIO B pesyrbTaTe npeanonaraeMon OHMCTKM
CKBaKMHbI /19 ONPEaEneHsi CPOKOB ee NPOoBeaeHIS.
HT106bI N36eXKaTb NaaeHNs NPON3BOANTENBHOCTY
obecnevnTb ee MakCUMyM, OY1UCTKY Hado MPOBOAUTL
PENYNAPHO, B YaCTHOCTU /151 CKBaXKMH, MOABEPIKEHHbBIX
CONEOTNOXKEHMAM NV CKOMEHMIO TBEPAOW (hadbl.

Baler Hughes: OuvicTka CKBaXKMH 4/IMTENBHOrO CPOKa
aKcnyaTaumm 4acTto NpovsBoaMTCA A0, BO BPEMS U
rocne KanuTasibHOro PEMOHTA, ECIIM OHa OKOHOMUNHECKM
LenecoobpasHa. B xofe Takom OUUCTKM MOMYT YOanATLCA
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from the cleanout to determine the timing of a cleanout.

In order to avoid the initial production drop and maximize
the production from the well, cleanouts should be done
regularly particularly if they are from scale build up or debris
accumulation.

Baker Hughes: In a mature well, wellbore cleanout is often
performed before, during or after any workover operations
if it makes sense economically. The examples include
cleanout the debris off a safety valve to ensure the proper
function of the valve, removing the debris when retrieving
or milling a packer or plug, casing ID preparation before a
casing exit or plug setting operations.

Halliburton: To identify the wells that need cleanouts,
we have to continuously watch production figures. For
instance, the following factors are important:

» Look for anomalous and steepening decline rates that
do not fit predicted production rates.

» One test could be a pressure fall off survey to determine
skin value.

» Look for wells that are acidized often.

» Look for wells that require periodic maintenance.

» Routine asphaltene and paraffin cleanouts can indicate a
problem especially if hot oiling has been done downhole.

»  Are fluid levels as expected in the well (shoot fluid levels
to determine).

Wells can be filled with scale, iron sulfide, salt, sand, or
other solids which can be determined by running a simple
sinker bar — these wells are cleanout and/or acidization
candidates. GIS results could be very helpful in identifying
the problem.

What types of wellhore cleanout solutions do you have?
(mechanical, hydraulic, chemical?)

Schlumberger: Schiumberger has many different wellbore
cleanout solutions in its arsenal that are fit for purpose,
comprising of mainly mechanical tools for milling and
scraping, hydraulic tools for jetting and flow back, as well
as chemical fluid systems for an effective cleanout through
dissolution or viscous solids carrying capabilities. Integration
of all these different solutions with a state of the art wellbore
cleanout design software and real-time monitoring of key
downhole parameters (differential pressure, temperature,
casing collar locator (CCL), gamma ray (GR), downhole
load) with the ACTive* fiber optic enabled coiled tubing (CT)
system, enables the confidence to achieve efficient and
optimized wellbore cleanouts.

Baler Hughes: Baker Hughes provides complete wellbore
cleanout and displacement solutions, including mechanical
tools, chemicals and engineering services. Baker Hughes
X-Treme CleanTM mechanical wellbore cleanup and
displacement system provides the most complete wellbore
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WELLBORE CLEANOUT H

MHOPOIHbIE TeNa C KnanaHa-oTcekaTens ans obecrnedeHis
€ro HoPMasbHOMO OYHKLIMOHNPOBAHIIS, & TakxKe Nocse
pasbyprBaHUs Nakepa W npobKu, NOAroTOBKM
BHYTPEHHEl MOBEPXHOCTY 06CaAHON KOSIOHHbI A1
BbIPE3aHNst OKHa U YCTaHOBKM MPOOKN.

Halliburton: Jns onpeneneHys HEOBXOAVMOCTY QUUCTKMA,
HEOBXOOMMO MOCTOSIHHO CIEAVTL 3a MPOV3BOACTBEHHbLIMY
NOKasaTeNAMM CKBXKMHBI. VIMEIOT BaXKHOCTb, K MPUMEpY,
crnenyroLme hakTopbl:

»  OBHapy>KeHHble aHOMarTbHbIE U PE3KME cradp!
0ebuvTa, He MpedyCMOTPEHHbIE MPOrHO3aMN.

» VlcrbITaHWs Ha onpeneneHnst naaeHns AaBneHns 0nas
onpefeneHns 3Ha4eHnst CKnH-hakTopa.

»  CKBaXXMHbI, YaCTO MPOXOAALIME KMCIOTHYHO 00paboTKy.

»  CKBavKMHbI, TPEOYIOLLIME MEPUOANHECKOrO PEMOHTA.

»  PyTWHHasA o4mcTKa actansTocMononapadHOBLIX 1
napadrHOBbLIX OTIOXKEHWIN MOXXET CBUAETENLCTBOBATbL
0 Npobneme, 0cCobeHHo, ecnn Ha 3aboe NpoBoaAMIach
MPOMbIBKa ropsyen HeTHHO.

»  OTNUHAOTCS NN YPOBHM XKNOKOCTU B CKBaXKUHE OT
oXraaeMblx (ons onpeneneHnst HeobXoaMO NPOBECTY
3aMepbl).

CKBaXXVHb! MOMYT ObITb 3a0UTbl OTIOXKEHNSIMM CONEN,
cynbraa »enesa, Neckom Wi apyruMimn TBepObIMA
Marepuanamm, YTo MOXHO OMNPEAENATb CryCKOM MPOCTOro
KaHaTHOIO MHCTPYMEHTA — 3TV CKBaXKVHbI MOAXOAAT A1
OYNCTKM U KNCIIOTHOM 06paboTkn. Pesynbtatsl [VIC moryT
TaKkKe OblITb Mose3HbIMM B OrnpeaeneH Npodiems!.

Kaxue peLueHyia no NpoMbIBKe CKBAXIH NpenaraeTe Bbl?
(MexaHnyecKue, rMApaBANYecKNe, XMMUYecKue?)

llintlom6epe: Komnarvs «LLiniombepyke» npeaiaraet
LLUMPOKUI CMEKTP CrieLyanibHO padpaboTaHHbIX PELLIEHIIA

B 061aCTN OYUCTKU CKBaDKVH, BKITKOHAS MEXAHUHECKIAIA
VIHCTRYMEHT /151 UBMENBYEHIS 1 CKODNEHIS, MOPaBINHECK/e
VIHCTPRYMEHTDBI /19 MPOMBIBKM 11 OBpATHOM LIPKY AL, a
TaKKe XMMUHECKME PACTBOPb! ANS SMDEKTVBHON QUUCTKM
MyTeM PacTBOPEHUS W 3a CHET YTy LLIEHHBLIX MEPEHOCSILLINX
CBOWICTB BA3K/X MaTepuasioB. VIHTerpaLyst BCex aTmnx
Pa3INHHbBIX PELLIEHNIN C CaMbIM MEPEenOoBbIM MPOrPaMMHbIM
obecneyeHneM 419 MPOEKTUPOBAHMS OHUCTKIM CKBaXKUH 1
MOHUTOPWHIA KITKOHEBBIX BHYTPUCKBXKVHHBIX MapaMeTpOB
B peasibHOM BpeMeHV (oudpepeHLmanisHoe aasneHne,
Temnepartypa, okarop MydpT 06CaaHON KOMOHHbI,
ramMmma-13nydeHne, Harpyska y 3abosi) C KONTHOOMHIOBOM
crctemon ACTive*, cHab>XeHHOW OMTOBOIOKOHHbBIM
Kabenem, NO3BONSET YBEPEHHO A0OUTLCHA 3HDEKTUBHON 1
OMTUMUSNPOBAHHOM OHUCTKI.

Baler Hughes: Beiikep X103 npeaiaraet KOMMEKCHbIe
PELLIEHNS MO OYUCTKE CKBAXKMH U 3aMELLIEHIO BYPOBbIX
PacTBOPOB, BKIIKOHasA MEXaHNHECKIE CPEACTBa, XVUMNHECKNE
BELLIECTBA U UHXXeHEPHble yenyrn. CrcTema «Baker Hughes
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cleanout tools in the industry; it includes Riser and BoP
cleanout tools, casing ID cleanout tools, junk removal
tools, circulation tools, and etc for different applications
from land to deepwater. VACS is one of Baker Hughes
leading technology. It effectively collects debris downhole,
especially in difficult or extreme well conditions. We also
provide chemical solutions that are fit for purpose, have
outstanding performance and meet the environmental
requirements. The displacement fluids include MICRO-
PRIMETM, BAKER CLEANTM and WELL WASHTM. By
deploying the advanced analysis and simulation tools, such
as DISPLEXTM, Torque and Drag, VACSPredictorTM we
can further assist the customers to ensure the success of
any wellbore cleanup and displacement job.

Halliburton: Halliburton’s Multi-Chem business line can
provide a complete customized wellbore cleanout service
with a combination of chemicals and equipment. This
includes:

» Scale removals
» Wax and asphaltene removals
» Foamers for cleanout operations
» Biocides to remove biofilms
» AcroClear iron sulfide removal
» Foamers to unload gas wells
» Surfactants
» Chemical package for acid job operations, etc.
»  Mutual solvents for fines displacement and
wettability control
» Clay swelling control products
»  Monitoring Service for results
»  Coiled tubing for application (Boots & Coots)
Hydra-Blast for cleanouts
- Pulsonix TFA for cleanout
- CoilSweep for cleanouts
- DeepReach for application
- Monitoring for services
- Pinpoint placement of application
» Pumping services
» Frac services as needed

How do the solutions on the market differ in terms of the key
issues they solve?

Schlumberger: Efficiency is essential in optimizing production
from aging ail fields and reservoirs that are difficult to
produce. By understanding the interrelationships and
potential synergies in process elements, new technologies
emerge, helping operators return wells to production faster.
As non productive time decreases, costs decrease and field
output increases.

Understanding key process elements is not always
straightforward, and often requires the insights of experts
from diverse disciplines. For example, chemists generally
develop cleanout fluids, while mechanical engineers and
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X-Treme CleanTM» 06/1a0326T CambIM BCEOOHLEMITHOLLIM
KOMIMIEKCOM VHCTPYMEHTOB U CPEACTB OHMCTKM CKBaXKMH

B OTPaC/M, KOTOPbI BKIIKOHAET MHCTRYMEHTbI A/ O4UCTKM
pansepos, NBO 1 BHyTpPeHHEN MoBEPXHOCTM 0bcaaHbIX TPYO,
NHCTRYMEHTbI 419 YAANEHNST MHOPOAHBIX METAINHECKIX
MPEeaMETOB, LIMPKYSLIMOHHBIE MHCTPYMEHTbLI U T.4. A1
pasNYHbIX CPem MPUMEHEHWSI Kak B CKBaXKMHAX Ha CYLLIE,
TaK 1 B ry6oKOBOAHbIX CKBaXKVHaxX. OOHON 13 BeOyLLINX
TexHonorn benkep Xeto3 saensetcs cuctema «VACS».

OHa obecneuqmrBaeT athheKTVBHbINM COOP MHOPOAHbLIX TEN,
OCOBEHHO B CNOXHbIX 1 AKCTPEMASBHBIX BHY TRUCKBaKUHHBIX
ycnoBusix. Mbl Takoke MpeanaraeM LieneBble XMMUYeCKue
peLLeHus, obecrevmBatoLLMe OTINYHbIE PE3YNbTaTI,
COOTBETCTBYHOLLIVE SKOIOMMHECKIM TPEOOBaHMAM. 2KNOKOCTU
3amelLLieHrs BkitodaroT MICRO-PRIMETM, BAKER
CLEANTM 1 WELL WASHTM. C NOMOLLIBHO TaKX HOBEILLIMX
MPOrPaMMHbIX VHCTRYMEHTOB aHanmaa 1 MOAEMPOBaHIS,
kak DISPLEXTM, VACSPredictorT™M 1 nporpammbl pacHeTa
OCEBbIX 1 CKPYHMBAOLLIX HArPY30K Ha BYPUIBHYHO KOMOHHY
BO Bpemsi BypeHust “Torque and Drag”, Mbl rapaHTVpyem
ycnex itobo onepaLm Mo OHMCTKE CKBEXKVHDI U
3ameLLieHV0 BypOBOro pacTBopa.

Halliburton: Moppaspenervie Multi-Chem koMnaHmn
Halliburton npegnaraet NofHbIM CAEKTP YCAYT MO O4YNCTKE
CKBaYKVH, BKJIOHas XMMpeareHTbl 1 00pyaoBaHve:

» YpaneHue conen

» YpaneHue napagvHa 1 acanbTiHa

»  BcnervBatoLLve BeLlecTsa 419 MeEpPOnpUATA No
o4nCTKE

»  Brounapl Ans O4UCTKM B1OMEHOK

»  AcroClear 0ns 04MCTKM Cynburaa xxenesa

»  BcnenvBaten Anst OHMCTKN ra30BbIX CKBaXKMH

» [1AB

»  [lakeTbl XMMpeareHToB A5 KUCOTHOM 06paboTkK
CKB&XKWH U T.M.

»  PacTBopuTenn ang O4UCTKN MENKOM (hpaxummv 1
KOHTPOJIA CMa4BaeMoCTU

»  [lpoayKTbl A58 KOHTPOMS pa3dyxaHis FH

» YCnyr MOHUTOPUHIa Pe3yibTaTtoB

»  [nbkme HKT ons ncnonb3oBarus (Boots & Coots)
- Hydra-Blast ois o4ncTkm
- Pulsonix TFA gnst o4ncTku
- CoilSweep ons o4mcTkm
- DeepReach onsa ncnonb3oBaHvs
- Ycnyr MOHUTOPUHra
- To4HOoe pa3meLleHVe O HaHECEHUS

» YCnyrn no otkadke

» YCayrv no rapopaspbiBy Moy HEOOXOOMMOCTY

Kak pa3nnyhbie npeanaraembié Ha PbIHKE PacTBODbI
OTNNYAIOTCA B MX L|eNeBoi cthepe npuMeHeHua?

LlintombemKe: SchdeKTVBHOCTb OHMCTKI KPUTUHECKN
BavKHa /151 ONTMM3ALM MOOUSBOAUTENBHOCTI CKBAXKMH
Ha MECTOPOXOEHNSIX B MO3AHEN CTamumn paspaboTku, a
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fluid mechanics specialists develop nozzle technology;

the Schlumberger ACTive service with integrated wellbore
cleanout system exemplifies this type of multidisciplinary
collaboration. Schlumberger engineers have the tools and
computing support to quickly model, perform multiple
iterations and optimize cleanout system performance for
most wellbore conditions and requirements, all in real-time
while intervening in the wellbore — where it matters the
most! This solution allows operators to perform cleanouts in
underbalanced conditions, large wellbores, or wells that are
highly deviated or horizontal.

Balter Hughes: Most operators and service providers

share the basic wellbore cleanout concepts and practice.
Mechanical tools and chemicals are combined to provide
the best results. However, there are differences in tool and
chemical designs and functions, and detailed operation
procedures among difference companies. For example,
many service providers, including Baker Hughes, believe

in non-rotation (the scraper blades or brushes that have
direct contact with the casing ID do not rotate with the
casing string) wellbore cleanup tool design to avoid any
damage to casing ID, while others use rotational design.
In general, there is increasing focus on wellbore cleanout
operations in the industry, and the operators and service
companies have been working together to drive the most
effective cleanout products and services to reduce the
costs and NPT.

Halliburton: The solutions for wellbore cleanout are different
in respect to the chemicals and fluids from which solvents
are made. Both hydraulic and chemical cleanouts are
accomplished by circulating fluids in the well but the choice
of chemical reagents depends on the problem to be solved.
So, we prepare individual cleanout programs for each well.
In many cases, the chemical solution could be the only
possible or the most cost efficient way to fix the problem.

Solutions should be customized to the problem to be
solved. In that view it is important to determine the causes
of the well problems. Use of the wrong treatment may
create more damage (hot oil, acid), fail to correct the
problem, treat the wrong problem, or be either excessive
or un-needed, all causing lost time, production, and
money. Not understanding root causes of the problem
can result in not solving the problem by use of continuous
remedial actions (i.e., multiple scale removals in a well not
considering a scale inhibitor squeeze to prevent the scale
problem) or repeating the cause of the damage (hot oil or
acidizing). For example, use of acid to increase production,
although successful, may not be addressing the real issue.
Analysis of the returning fluids form the acid job would
indicate if scale was being dissolved (increase in calcium
and loss of acid). If this calcium increase and loss of acid
was not happening then perhaps just fines were being
displaced from the wellbore and the use of acid (or acid
concentration) would not be needed.
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TaKKe B CJIOXXHbIX OJ1A SKCrlyarauln niacrtax.
[MNoHMMaHVe B3anMO3aBMCUMOCTY M MoTeHLvana
CUHEPrETUHECKIIX CBSA3ENM MPOLECCOB
CMNOCOOCTBYET MOSIBIEHNIO HOBbIX TEXHOOMIA,
romorasi onepaTopam ObICTpee BOCCTaHaBIMBATb
MPOV3BOOUNTENBHOCTL CKBaXKVH. COKpaLLEHe
BPEMEHM MPOCTOsI O3HAYAET COKpPALLIeHMe 3aTpar
1 yBenmyeHre ,D,O6b|‘-|l/| Ha MeCTOPOXOEHNSAX.

[NoHMMaHVE KIKOHEBBIX 3NIEMEHTOB MpoLecca

He Bcerda MpocTo U 3a4acTyro TpebyeT

FNYyOOKIX OKCMEPTHbIX 3HAHWN B Pa3NYHbIX
obnacTsax. Hampumep, XUMKK, Kak MpaBuisio,
paspabarblBakoT COCTaB PacTBOPOB 41

O4UCTKM CKBaDKIH, B TO BPEMST KaK VHXEHEPbI-
MEXaHVIKV 1 CrieLnacTbl B 0b1acTn
MOPOMEXaHVKI paspabdaTbiBaroT TEXHOOM
07159 MPOMBIBOYHbBIX HACAAOK; U APKUM MPUMEPOM
TaAKOroO MEXXOVICLMIMIIMHAPHOIO COTPYAHNHECTBa
SBIAETCS VHTErPUPOBaHHAS TEXHONOMS
CUICTEMbI O4MCTKM CKBaXKMH ACTive KoMmaHn
«[LIntombeprke». VIHKeHepbl KOMMaHm
«LIntombeprke» pacrionaratoT MHCTRYMEHTapVEM
1 BbIYUCTINTESTbHBIMY CPEeACTBaMN )19 ObICTPOrO
MOENMPOBAHS, MPOBEAEHVS MHOMOLMIKITNYHbBIX
pacYeTOB 1 OMTUMM3ALIM MoKasaTenel
CYICTEMbI OHMCTKM B CaMbIX Pa3/INHHbIX YCIOBUSIX
MPYIMEHEHVS! — BCE 3TO B peasibHOM BPEMEH! B
MPOLECCE BHYTPUCKBAXKMHHbBIX PaboT, MEHHO
Tam, rae 310 BakHee Bcero! 3To peLleHve
MO3BOJIAET OrepaTopy NPOBOANTL OUNCTKY
CKBaXKVH B YCOBUSIX OYpeHUs Ha AEnpeccum,
OYPEHNN CKBAXKVH CO 3HAYUTESIbHBIMI
aviamMeTpami, a TakKe CKBaXKMH C DOSbLLIMM
OTXOO0M WS TOPUSOHTASTBHBIX CKBEXKIH.

Balker Hughes: BonbLUMHCTBO OrepaTopos u
CEPBYCHBIX KOMMaHWI MOMb3YHOTCA OOLLIMMA
6a30BbIMM KOHUEMLMSIMIA 11 IPaKTNHECK/MM
noaxogamut. s AOCTVKEHNS OMTUMAaUTbHbIX
PE3YbTATOB MEXaHNYECK/E CPeaCTBa
MPUMEHSKOTCS COBMECTHO C XVIMUHECKMMM.
Paznmuns 3aKkmoHaoTCa B KOHCTRYKLMN
NHCTPYMEHTOB, COCTaBE XVMUHYECKIX PEAreHTOB,
yHKUVISIX 11 MOPSAKE X MPUMEHEHIS.

Hanpumep, psn, CEPBUCHBIX KOMMaHWIA, BKIKOHYas
Beikep Xbt03, OTOAOT MPeanovTEHNE Takom
KOHCTPYKLMN CUCTEMBI OHNCTKI, KOTOpast He
BpALLIAETCS BO U30EXKaHVE MOBPEXKAEH
BHYTPEHHEN MOBEPXHOCT 0OCAAHON KOTOHHI
(HOXKM CKPEOKOB 1 LLIETKI, COMPUKacaroLLIMECA

C BHYTPEHHEN MOBEPXHOCTHIO 0OCaAHOM -
KOJOHHbI, HE BPaLLIZIOTCS BMECTE C KOJIOHHOW)
B TO BPEMS, KaK Apyre KOMMaH MPUMEHSIOT
BpALLIIOLLIMECS CUCTEMBI O4NCTKM. B Lienom
cnenyeT OTMETUTb, YTO B HACTOSILLIEE BPEMS

B OTpac/v Bce 60sbLLE BHAMAHUA yaenseTca

PoTO NpenocTaBieHo KomnaHven Baker Hughes
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What are the key differences hetween a cased
and open well cleanout?

Schlumberger: One key difference between
the two is the level of potential risk. Open
hole cleanouts are riskier than cased hole
cleanouts due to the increased likelihood of
fluid loss resulting in less efficient solids lifting
capabilities. There is also a well integrity risk
in open hole by the introduction of different
chemicals or mechanical jetting tools required
for an effective cleanout, resulting in a
potential collapse of the open hole section
resulting in stuck pipe. As a result of these
risks, open hole cleanouts require extensive
pre-job planning and measurements to
ensure an effective and safe operation.

Baker Hughes: In an open-hole cleanout, the
consideration is to minimize the damage to
the formation and filter cake while effectively
removing the debris. Mechanical tools that
have direct contact with the hole ID, such as
the scraper and brush, are typically not used
in an open hole cleanout operation. The open
hole cleanout is achieved mainly through
chemical treatment and effective circulation.
In cased hole cleanout, the mechanical tools,
combined with chemicals, are the main
methods to achieve the casing and hole
cleanout. The tools are typically rotated at a
relatively high speed to assist the cased hole
cleanout, especially in deep and deviated well
applications; while in an open hole cleanout,
the rotation of the tool string needs to be
avoided or controlled at a very low speed.

Halliburton: The main difference between a
cased well cleanout and open well cleanout is
additional risks in the second case. These risks
are associated with additional fluid losses to the
formation (risk of formation damage), wellbore
sloughing or collapse, and risk that equipment
could get stuck. So, for open wellbores, we
need to use other technologies and programs
for treatment. These approaches may be foam
cleanouts or less aggressive cleanouts using
additional chemicals to protect formations.

In uncased completions it could be difficult

to place the treatment and could result in
treatment loss to un-needed zones/formation.
This can increase the treatment cost or
reduce effectiveness. Uncased completions
also reduce the choice of equipment that

can be used for clean outs and may increase
need for application equipment.
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BOMPOCaM O4UCTKN CKBavKVH. CepBUICHbIE KOMMaHWN B
TECHOM COTPYAHNHECTBE C ornepaTopamu NpeanpyHAMaoT
aKTVIBHblE OEVICTBMA MO Pas3paboTKe 1 BHEOPEHO
BbICOKO3MMEKTVBHBIX CUCTEM U CEPBICOB OYUCTKM
CKBaDKVH C LIENBIO CHYDKEHNA 3aTPaT 1 COKPALLIEHS
HEMPOV3BOANTENBHOIO BPEMEHN.

Halliburton: PacTBopb! [19 04MCTKI CKBEKVH PasniyaioTes
MO COCTaBy XMMPEAreHTOB 1 KOMMOSULIM XXUAKOCTU, 13
KOTOPOW OHW caenaHbl. V1 rnapaBimnHecKiin, U XUMNHECKUIA
METO[, O4UCTKI 3aKJTFOHAKOTCS B LIMPKYIALIAM YXKNOKOCTY B
CKBaXKVHE, HO BbIOOP KOHKPETHOIO peareHTa 3aBucuT OT
NPOGIEMbI, KOTOPYKO OH AO/PKEH PELUNTL. [10STOMY Mbl
rOTOBUM VHAVBMAYasbHbIE MPOrPaMMbl OHNCTK )19 KaKO0M
CKBaXXVHb!. 3a4acTyro XVMUYECKME PACTBOPbI SIBSHOTCS
€0VHCTBEHHbIM BO3MOXKHbIM 1 Hanbonee aheKkTnBHbIM
MO CTOMMOCTU PELLEHEM MPOBIEMBI.

CocTaB pacTBOPOB AO/PKEH COOTBETCTBOBATL Er0 LIENEBOMY
HasHa4eHWo. B 3TOM CMbICNe BXKHO OnpenenTs NpuHiHy
npobnemM B CKBavKMHE. //ICMob30BaHMe HEMOOXOASALLErO
MeTOAA OHNCTKN MOXKET BbI3BaTb AOMNOMHUTENBHbIE
npobemMbl (Kak B CyHasix MPOMbIBKM ropsiHer HE(DTHIO,
KCOTHOWM 0BpabOoTKM), OKasaTbCst 6ecnonesHbIM, peLlaTb
HEBEPHYIO MPOBEMY, BbITb USMLLHAM U HEHYXKHBIM, YTO
B UTOre MPYBOAVIT K MOTEPSM BPEMEH!, MPON3BOACTBA U
OeHer. HenoHrvaHne KopHA MpoGieMbl MOXKET MPUBECTU

K TOMy, YTO OHa He ByAeT peLLaTbCs 13-3a MOCTOAHHbIX
KOPPEKTVBHbIX MEP (TaKMX Kak MHOMOKPaTHas O41CTKa
COJEBbIX OT/IOXKEHNI B CKBEXKVHE BMECTO 3aKaqK/
VHIMOVTOPa OTNOXKEHNS CONeNt ONs MpeaoTBpaLLleHs

X DOPMIPOBAHIS) VI MOBTOPHOMO CO3AaHNST MPUHMHBI
Npo6eMb! (MPOMbIBKA ropsaqer HePTHO NI KUCIOTHAsA
06paboTKa). K mprmMepy, NCnonb30BaHMe KUCIOTHOM
06paboTKK Ans yBENMHEHNst AE0ETa, MOXKET OKa3aTbCA XOTH
1 yCrieLLHbIM, HO He HanpaBieHHbIM Ha PELLIEHNE pearibHON
Npo6reMbl. AHaN3 BO3BPATHOW XUAKOCTW MOCHE KACTIOTHOWM
06paboTKM MOKa3bIBAET, PACTBOPUIMCH S CONEBbIE
OT/IOXKEHVIS (YBENMHEHE COAEPMXaHNA KalbLVIst 1 MOTeps
KNCNOTBI). EC/M Takoe yBenMyeHre CoaepxaHns KanbLys

1 MOTEPSI KACTOTbI He HABMKOAAETCH, TO BO3MOXXHO, YTO
CTBOJT CKBXKVHbBI OYULLIEH NVILLIb OT MESKOW (DpaKLym 1 B
CMONb30BaHUN KVCOTHOW 0BPabOoTKN (M B KOHLIEHTPALM
KVCNOTbI) HET HEOOXOAVIMOCTU.

KaKoBbl 0CHOBHbIE OTNINYMA MEXAY 04NCTKON 06CAKEHHBIX 1
He06CAXKEHHbIX CKBAXKMH?

Llinom6epKe: Kniodesas pasHmLa Mexy ABYMSA MEeTodamM
— YPOBEHb MOTEHLMANBLHOIO prcka. O4ncTKa HeOOCaKEHHBIX
CKB&XXVH 60/1e€ PYICKOBaHHOE MEPOMPUSATUE, HEXKEN
O4MCTKA OBCaKEHHBIX CKBaXKVH, B CBSI3M C 6OSbLLIEN
BEPOSATHOCTHIO MOTEPU PACTBOPA, YTO MOXKET MPVIBECTU

K MeHee ahheKTVBHOMY BbIHOCY TBEPAOWN hadbl. Takke
CYLLIECTBYET PUCK B OTHOLLEHWI LIENIOCTHOCTI CKBEXKMHb!
MV 06pPabOoTKE XMMPEAreHTaMN NI MEXAHUHECKMI
CpEeacCTBaMIM MPOMbIBKM, HEOOXOAMMbIMU A5t SCDDEKTUBHON
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Is there a risk of formation damage by conducting a cleanout
operation?

Schlumberger: There is a risk of formation damage during

a cleanout operation particularly when the reservoir has
sensitive clays, the lost fluid is unconditioned or has high solids
content and non-degradable polymer content. The industry
has sophisticated models that help us calculate differential
pressures during cleanouts, but these models are based on
manual inputs that are not always accurate. In order to ensure
that a well is under balanced or at balance conditions during a
cleanout operation to avoid formation damage risks, differential
pressure at the nozzle needs to be monitored in real-time,
which is possible with Schlumberger’s ACTive technology.
The ability to monitor and adjust key pumping parameters
helps the engineer to act confidently and immediately while the
coiled tubing and the tools are still in the well. With operating
costs being driven down and especially scrutinized in today’s
environment, you need to make sure you get the most out of a
well intervention.

Baker Hughes: There are always risks when operating in an
open hole cleanout operation. However, by utilizing the right
technologies and processes, the risk of formation damage

is minimized. The fluid used to drill the open-hole reservoir
section is designed to form a thin, removable filter cake that
protects the formation from damage. When starting open-hole
completion operations, it is typically recommended to displace
the open-hole section with a clean fluid prior to pulling up into
the casing to start the cleanout process. After the completion
assembly is run, the filter cake that is protecting the formation
is removed in a subsequent step so that it no longer impedes
the production of oil or gas.

Halliburton: Yes is the simple answer (also see our response
to Question 1). When selecting a chemical solution it is very
important to consider the possible risk of formation damage.
During cleanout operations there is a risk of getting fluid in
the formation where it can react with the mineral composition
of the formation resulting in reduced permeability. This issue
has to be given special attention when recommending an
acid treatment. Another risk, for instance, is the possibility of
creating an emulsion in the wellbore area.

Can you outline a successful cleanout you have run in the region?

Schlumberger: In Western Siberia Schiumberger has
performed successful proppant clean outs of multi-layered
oil formations after AbrasiFRAC* Through Tubing operations
on 5 zones. Apart from cleaning out wells completed in
layered formations with potential cross flow between zones,
an additional challenge is performing an effective cleanout
in highly deviated wells with casing sizes of 146 mm OD. To
overcome these challenges, the proper CT string design,
cleanout procedure and fluid systems are designed with
the help of our integrated cleanout software. Field crew
experience and operational efficiency has led to many more
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O4NCTKK, YTO MOXKET MNPUBECTU K NOoTEHU T IbHOMY
OBPYLLEHWIO HaCTV HEOBCAXKEHHOW CKBaDKVHbBI U MPUIXBATY
KOJTOHHbI. BBI/I,EI,y OTUIX PUCKOB O4MCTKa HEeOOCaPKEHHbIX
CKBaXKVH TPebyeT Cepbe3HOro NMpeaBapuTesisHOro
MNaHNPOBaHKA 1 U3MEPEHUI B MpoLiecce paboThl s
obecnesdeHnst 3hHEKTUBHOCTU 1 BE30MACHOCTU OrepaLmn
O4VICTKN.

Balier Hughes: OcHoBHas 3agasqa npy 04MCTKE OTKPBITOrO
CTBOJA 3aKItoHaeTCs B 3(PDEKTVBHOM YOANEHM NHOPOAHBIX
Ten C MUHMaTbHbIM MOBPEXXAEHVEM NiacTa U MMHUCTON
KopKw BypoBoro pacteopa. Kak npaBiio, A OHMCTKA
OTKPBITOrO CTBOJIA HE UCTIOSB3YHOTCA MEXaHUHECK/E
VNHCTRYMEHTbI, UMEIOLLIVE MPSIMON KOHTAKT C BHYTPEHHEN
MOBEPXHOCTLIO 06CAAHOM KOMOHHDI, T.6. Takue MHCTPYMEHTB,
KaK CKpenKku 1 LeTkn. OUmcTKa OTKPBITOrO CTBOSA, B
OCHOBHOM, AOCTUrAETCS C MOMOLLIBHKO XMMHECKOW 0BPabOTKM
1 3phexTBHOM LMPKYNALWN. OCHOBHbIE METOAbI OHNCTKU
0BCaKEHHOMO CTBOJ1A MPEAyCMaTPUBAKOT VCMOMB30BaHVE
MEXaHNYECKIX NHCTPYMEHTOB BMECTE C XUMUHECK/MMA
peareHTamn. VIHCTPYMEHTBI NP 3TOM 0ObIHHO BPaLLAIOTCS
Ha CPaBHUTENBHO BbICOKOM CKOPOCTU ANA AOCTVKEHVIS
Bonee ahdHEeKTVBHOM OHNCTKM CTBOSA U OBCAHOM KOSIOHHBI,
OCOBEHHO, B MyOOKOBOAHBIX 1 HAKIMTOHHBIX CKBEXKMHAX, B TO
BPEMS KaK MPW OHMCTKE OTKPBITOrO CTBOSA ClieflyeT nsberarb
BPALLIEHIST OYMLLIAIOLLIErO MHCTPYMEHTA W BpalLLlaTb ero Ha
OYEHb HU3KOWM CKOPOCTW.

Halliburton: OcHosHoe oTnume B MPoLECcce O4UCTKN
0OCaKEHHBIX 1 HEOOCAKEHHBIX CKBAXKUH — AOMOSHATESbHbIE
PUCKM B CNyHae C HEOOCaKEHHbIMM CKBabKHaMM, OHM
CBsI3aHbl C AOMNONHUTEIbHBIM MOTEPSAMM XKUOKOCTV B

NAacT (DUCK yXyOLLEHWNST KONNEKTOPCKKX CBOCTB NacTa),
MOMHbIM WM YaCTUYHBIM OBPYLLIEHNEM CTBOSA CKBaXKMHbI

N PUCKOM 3aCTpeBaHNS 000pyaoBaHVs. [osTomy ans
HEOBCaXKEHHbIX CKBaDKVH UCTOMb3YHOTCS VHbIE TEXHOMOMN 1
MpPOrpaMMbl OHUCTKM, HAMPUMER OHCTKA MEHOM v apyre
MeHee arpeccrBHble Crocobbl OHNCTKM C CMOSBE30BaHVEM
[OOMOSNHATESNBHBIX PeareHToB A9 3aLVThI M1acToB OT
MOBPEXKAEHWIA.

[PV 3aKaHYVBaH HEOBCAXKEHHBIX CKBAXKVH CNIOXHO
OnpPenenTb 30HY 06PabOTKU, 1 3TO MOXKET MPUBECTU K
MOTEPSIM MPW OYUCTKE H EHYXKHbIX 30H MiacTa. OT0 MOXET
MPVBECTU K POCTY CTOUMOCTU OYUCTKM WM COKPALLIEHMIO

ee ahhekTBHOCTU. [P 3aKaH|MBaHM HEOBCAPKEHHBIX
CKB&XKVH TaKkoKe CyLLIECTBYET Npobiema OrpaHN4eHHOCTU
BbIOOpa 060PYA0BaHNS A1 OHMCTKM, a TakKe BEPOATHOCTb B
HEOBX0AMMOCTU 060PYAOBaHNS A1 UCMONb30BaHWSA CPEACTB
O4MICTKN.

CyLLecTBYET N PUCK YXY/ALLIEHUA KONNEKTOPCKMX CBOICTB
nnacTa npy NPoBEAEHUN 0UMCTKU CKBIKUH?

LlintomBemKe: Prck yxyaLeHst KONEKTOPCKIX CBOVICTB
BO BPEMS O4MCTKMN CKBXKNH OCOBEHHO BbICOK /14 MIacToB

C HaJ4mem 4yBCTBUTESbHbIX K peareHTam rfivH, B Cliydae
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successful cleanouts in similar conditions, enabling
major operators to optimize recovery from their oil fields
in Western Siberia through stimulation techniques made
possible by advances in wellbore cleanout solutions
offered by Schlumberger.

“A mark of Schlumberger

Balker Hughes: In the Russia Caspian region Baker Hughes
has extensive experience in running Baker VACS Junk
catcher inside Casing. In one of these job’s for a customer
in Belarus, we ran the Baker VACS tool in 6-5/8” casing for
a MLT (Multilateral technology) Level 4 project and wherein
the tool was run to clean out casing after whipstock
retrieval in order to set the LEN (Lateral Entry Nipple)

with anchor into the ML packer. We have done several
such jobs for a customer in East Siberia. Also Baker
Hughes have done several jobs with CT cleanout, using
1.69”, 2.13” & 2.88” Motorhead assemblies and required
accessories in Komi and Siberia.

Halliburton: Multi-Chem is a new business line of
Halliburton and this is the first year of its operations

in Russia; however, Multi-Chem is very well-known
chemical supplier in the U.S. and Canada. Multi-Chem
is involved in a few coiled tubing cleanout and gas well
deliquification projects in Russia.

HEKOHAVLIOHHOCTY MOMTIOLLIAEMON XIOKOCTI NI BbICOKOIO
COAEPKaHNA TBEPOOW hasbl 1 HEPACTBOPVIMbIX MOSIMEPOB.
B oTpacnu cyLecTBYIOT ClOXXHbIE MOAENN, MO3BONAOLLME
Ham paccuyuTaTtb auddepeHumansHoe gaBfeHmne BO
BPEMSA OYNCTKN CKB2XKMH, HO 3TV MOAEN OCHOBAHbI

Ha BBEAEHHbIX BPY4HYIO AaHHbIX, HE BCErJa TOYHbIX.
YT06bI N36eXXaTh pPUCKa YXyOLLEHNST KONEKTOPCKIMX
CBOWCTB NfacTa 1 00eCcne4vnTb HAXOXOEHNE CKBaXKMHbI B
PaBHOBECHbIX YCIOBUSIX UM B YCIOBUSAX OTPULIATENBHOIO
onepeHUmansHOro AaBneHnst B NpoLecce NpoBeaeHNs
OYNCTKM CKBaXKMHBI, HEOOXOOMM MOHUTORVHI
onddepeHLanbHOro AasneHra y NMpOMbIBOYHOW HacaOKuy,
YTO BO3MOXXHO 6J1aroaaps UCrosib30BaHUKO TEXHOIOMN
ACTive koMmnanun «LLIntombeprke». BO3MOXHOCTb
MOHUTOPVWHIA 1 PETYNIMPOBAHMS KITFOHEBBIX HACOCHbIX
napameTpOB NO3BONAET UHXXEHEPY AECTBOBATb YBEPEHHO
1 ONepaTVBHO B TO Bpems, korga HKT 1 MHCTpyMeHT Bce
€elLLle HaXOAUTCH BHYTPU CKBaXKMHbBI. YUMTbIBas pacTyllee
BH/MaHME K COKpaLLIEHNIO MPOU3BOACTBEHHBIX PACXOO0B,
HeobX0aMMO 06eCnevTb MakCUMasbHYKO MOMb3y OT
NPOBEAEHNSA BHYTPUCKBaXKMHHBIX paboT.

Balter Hughes: Mpwu o4uncTke oTkpbITOro cTBOsA BCeraa
CYLLECTBYHOT prcKM. OnacHOCTb NOBPEXIEHVS NacTa
3HAYMTESBHO CHYDKAETCS 3a CHET MCTOSb30BaHIA
MpaBUTbHbIX TEXHOOMIA 1 MpoLeayp. BypoBor pacTeop,
MpUMeHsieMbI 41a BypeHns MPOOyKTVIBHOMO MyacTa,
06ecrnevnBaeT MoKPbITVE CTEHOK CKBAXKVHbBI TOHKOM
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Bl O4YMCTKA CKBAXWH

YOANSEMON MNIMHNCTON KOPKOW, 3aqmLLatoLLEen NnacT oT
noBpexxaeHnn. Nepen yCTaHOBKOWM CUCTEMbI 3aKaHYMBaHVIA
B OTKPbITOM CTBOJIE PEKOMEHAYETCSA MPON3BECTU
3amellieHre BypoBOro pacTBopa Ha YNCTYHO XKXUAKOCTb
01151 3aKaH4YMBaHNA B MHTEPBAe OTKPbLITOro CTBOMAA U
NPOU3BOANTb OHNCTKY CKBaXKMHbI MO MEPE NoabeMA
KOMMOHOBKM B 0O6CaaHYyt0 KoNoHHy. [ocne cnycka
CUCTEMbI 3aKaH41MBaHWA MINHUCTast Kopka yaansieTcs
Onsi obecneveHnst NpuToka 13 nnacrta HedpTu 1 rasa.

Halliburton: MpocToit oTBeT — Aa (Takke CM. OTBET Ha
Bornpoc Nel). MNpu BIBOPE XUMUHECKOrO pacTBOpa

07151 O4NCTKM OYEHb BaXKHO YHUTbIBATb BO3MOXXHbIN

PUCK YXyOLLEHNST KONNEKTOPCKIMX CBOMCTB MiacTta. Bo
BPEMS MPOLIECCa OYNCTKM CYLLIECTBYET PUCK MNOMagaHns
YKMOKOCTY B MNacT, FAe OHa MOXKET BCTYMTb B PEAKUMIO C
MUHEpanamMm MnacTa, YTo MOXKET MPUBECT K COKPALLIEHNIO
MPOHMLIAEMOCTU. ITOT hakT cneayeT 0COBEHHO yHMTbIBATb
Npu PeEKOMEeHJaLMSX KUCIOTHOM 06paboTku. ELle ogHm
hakTopoM pucKa, K MpUMepy, ABNSETCS BO3MOXKHOCTb
dhopmMrpoBaHKS SMyNbCUM B MPU3abONHOM 30HE.

PaccKkaxuTe 06 ycnelHbIX 0YMCTKAX CKBAKUH,
OCYLIecTBMNEHHbIX Ballei KoMnaHven B peruoxe?

LlinombemKe: Komnarus «LLiniombep»xe» yerneLHo
npoBena OYNCTKY NATUMIACTOBOM HEDTAHOW CKBaXKMHbI
OT MponnaHTa NocpeacTBoM TexHonorun AbrasiFRAC*
Yepes HKT B 3anagHom Cnbupu. Kpome nMetoLLmvxcs
CIOXKHOCTEN MPOMbIBKI CBA3AHHbIX COBMECTHOW
aKcnnyartaumen NnacToBy BHYTPUCKBaXKHHbBIX
MOTOKOB MeXKAy 30HaMU, eLle oHa CroXkHas 3agaqa —
NPOBEdEHNE OYNCTKM B CTBOSAX CKBaXKMH C OOMbLUMM
OTXOAOM OT BEPTUKAIN U BHELLHUM ONaMETPOM
06cagHOM KOMOHHLI 146 MM. [na pelueHnst aTnx
3a[a4 C NMOMOLLBIO CNeLManbHOro NHTErPUPOBAHHOIO
nporpaMmHoro obecnedeHnst paspadaTbiBatoTCs
ONTVMU3NPOBaHHAsA KOHCTPYKUMSA KONOHHbI ITHKT,

A6ayp Paxman Agun, paGoTaet B JOMKHOCTUA MEHeKepa no
MapKeTUHIY 1 NPoAaXKam noaApa3AeneHna BHYTPUCKBAKUHHBIX
pa6oT Komnanum <linoméemxe» B Poccun 1 LienTpanbHoi A3un

C mowveHTa Mprxoaa B komraHio B 2007 rofy, OH 3aH/MaN pasiniHbie
TEXHNHECKME MO3NLM, PAOOTaS MEHEMKEDOM M0 ONEPaLOHHON AEATeNbHOCTY
11 pa3BITVIO B13HECA B Pa3IMHYHBIX MPOEKTAaX, BKIKOHas MOPCKE MPOSKThI

B MexcrkaHckom 3anvee 1 B nycTbiHe Caxapa B ceepHoin Adprke. B 2009-2011

IT. OH TaKoKe BO3rNaBmsA PageUTVie U MOBCEMECTHOE BHELPEHIE TEXHOOMAM
ACTive, paboTas B odmce koMmaHum «LLinombep>ke» B Maproxe. M-H Aoun -
OV/NAOMUPOBaHHBIN XUMUK-TEXHOOT yHBepcuTeTa McGill . MoHpeans, KaHaga.

TNynut fAxamuaka, Buue-npesuaent, MapkeTunr, Poccua v ctpanbl CHE,
beiikep Xbio3

TyHUT OxamMmmka MMEeeT OnbIT paboTbl B HETECEPBICHOM OTPaC A
6onee 22 net. OKoHYN VHOUACKWIA IHCTUTYT TEXHONOMMA B T,

Henv B 1989 rofy No CrieLmanbHOCTV MHKEHeP-3MeKTPVK. 3a Bpemsi CBOero
TPYAOBOro craxka [yHUT pabdoTan ¢ pasmmyHbIMA HeDTELOOBIBAIOLLMM KOMMaHVSMA
BO MHOTMVIX CTpaHax M1pa 1 3aHVMan PyKOBOASLLIME AOMKHOCTY MO PagnyHbIM
6rgHeC-HampaBneHusaM. VimeeT onbIT B 0bnactu [VIC Ha kabene, BGypoBbix CEPBMCOB,
MPOrpaMMHOro 0becnedeHist PabOT Mo A0OLINN Y IEBOAOPOAOB, VHTEMDMPOBaHHBIX
MPOEKTOB, MPOVI3BOACTBEHHON AEATENBHOCTY, PadBITVA OM3Heca U MapKeTVHra.

Nasen JibeoB, PykoBoauTenn noapasaenequa Multi-Chem s Poccuu,
Halliburton Service

Pavel Lvov, PhD, Russia Country Manager of Multi-Chem,
Halliburton Service.
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npoLenypa NPOMbIBKM 1 MPOBOAUTCA BbIOOP »XUOKOCTU
0151 O4UCTKU. [pakTnYecknin onbIT NepcoHana u
npon3BoACcTBEHHAA 3(hHEKTMBHOCTL 06eCcneHmnv
NpOoBeEHNE LIENOro psfa ycrneLluHbIX onepawnil
OYUCTKM CTBOJIOB CKBaXKMH B MOA0OHbIX YCNOBUSAX;
paspaboTaHHble kKoMnaHuen «LLintombepyxe» nepenoBble
peLUeHnst B 061aCT OYNCTKIN CTBOJIOB CKBaKMH
MO3BONNAV KPYMHENLIMM OnepaTopam OnTUMMU3UPOBaThb
006bl4y Ha MeCTOPOXXAeHNAX B 3anaaHon Crnbupu.

“Mapka komraHmm LLInrombepsxe

Baker Hughes: B Poccun 1 Kacnminckom pervoHe KomMnaHmns
«Belkep Xbko3» MMEET OBLLIVPHBIV OMbIT MPVMEHEHNA
MeTannownamMmoynosutenen cuctemsl «Baker VACS»
BHYTPW 06CcafHOM KOMOHHbI. B Xxoae ogHOM 13 Takmnx
paboT, NPOBOAMMON ANd 3akad4vka B benopyccun, mbl
MCMONb30BaM UHCTPYMEHT «VACS» B KOJTOHHE OMaMeTPOM
6-5/8" (168 MM) ONs CUCTEMBI 3aKaHYMBaHWS 4-YPOBHS
CNOXXHOCTW Mo knaccudukaummn «MLT — Multilateral
technology» B LIeNsx 04MCTKM 06CaAHOM KOMOHHbLI MOCHe
N3BMIEYEHVIS KNMHA-OTKITIOHUTENS A1 YCTaHOBKM MaTpyoka
«LEN — Lateral Entry Nipple» ¢ skopem B nakep Mogenm
«ML». Kpome Toro, Mbl Mpon3Ben psif, onepaumi no
O4UCTKE CKBaXKMHbI 4151 3aKa34rka B BocTtouHom Cubupn.
Hamu Takke npon3Boamancb padboTbl MO OHUCTKE
CKBaXKMH C MOMOLLBIO mbkmx HKT, B Xoae KOTOPbIX Mbl
CMNOb30Ban NPUBOAHbLIE KOMMOHOBKMK «Motorhead»
onamveTpom 1.69”, 2.13” ¢ 2.88” ¢ He0OXoaMbIMU
KoMroHeHTamu B Pecnybnnke Komu n B Crbnpn.

Halliburton: Otpenervie Multi-Chem — o710 HoBOE
HanpasneHue busHeca komMnaHum Halliburton v 310 Hawwu
nepBbIV rof, B Poccun; ogHako Multi-Chem asnseTca
N3BECTHbIM MOCTaBLLMKOM XMMUYecKom npoayKuym B CLLA
1 KaHage. Multi-Chem paboTaeT Ha HECKOMbKIX MPOeKTax
OYUCTKN CKBavKMH Ha HKT 1 npoekTax yoaneHus >}XuaKocTu

113 ra3oBbIX CKBaXKMH B Poccun.

Abdur Rahman Adil, Marketing and Sales Manager for Schiumberger Well
Intervention services covering Russia and Central Asia

Since joining Schlumberger in 2007, he has held various technical, operations
management and business development positions in various operating
environments including offshore Gulf of Mexico and Sahara desert in North Africa.
During 2009-2011, he has also led the technology development and worldwide
deployment of Schlumberger's ACTive technology based in Paris. Adil holds a
Bachelors degree in Chemical Engineering from McGill University in Montreal
Canada.

Puneet Dhamija, Vice President Marketing, Russia Caspian Region, Baker Hughes

Puneet Dhamija has over 22 years of global experience in the Oilfield services
industry. He graduated as an Electrical Engineer from the Indian Institute of
Technology, New Delhiin 1989 and since then has held several leadership
positions across multiple geographies and business segments in Schlumberger
and now in Baker Hughes. He has experience in Wireline logging, Driling Services,
Qilfield Software, Integrated Operations/Project Management, Operations, Business
Development and Marketing and has worked with various Oil Companies globally.

Wropb Kotman, [Iupextop noapasaenenua “losbiienna HethTeoTAaun
nnacta” 8 Poccum, Halliburton Service.

Igor Kotman, Country Manager, Production Enhancement,
Halliburton Service.
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