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KnioyeBoil anemMeHT N060ro 3aKaHYMBaHUA CKBAKUH
- NPUHATHE NJIaHA KOHCTPYKLUMUKN CKBAXXMHDI. COrNacHbI NK
Bbl C 3TVM YTBEP)KAEHUEM 1 noyemy?

beikep Xbt03: [a, nnaH KOHCTPYKLMN CKBaXKMHbI
KPUTUYECKM BaXKeH A5 Hambonee aheKTUBHOIO

ee 3aKkaH4MBaHus. ONTUManbHbI MPOEKT CKBaXKMHbI
NPWUHUMAaET BO BHUMaHUE Pa3/iNyHble XapaKTEPUCTUKM
nnacTa, BK4Yas MexaHn3M BbITECHEHUS,
OXnagaemble TemMnbl 40ObIYKN, COCTaB A0ObIBAEMbIX
YyrNeBOAOPOAOB U Ntobble TPeboBaHMS MO KOHTPOJIO
MECKOMPOSBMEHMS. TakKe 04eHb BaXKHO obecneynTb,
4TOObI MPOLLECC MPOEKTUPOBAHUS CKBaXKUHbI BKKOYaS
OeTanbHOE pacCMOTPEHMe MOObIX NNaHNPYEMbIX
nporpaMmm MHTEHCUUKaLIMK, PABHO Kak U
npegnofiaraeMblX PEMOHTHbBIX paboT Ha BECb LMK
akcnnyartaumm ckBaxknHbl. Mbl B KoMnaHuu “Benkep
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The key element o any well completion is the well design plan
that is adopted. Would you agree with this statement and why?

Baker Hughes: The well design is a critical aspect

to ensure the most efficient well completion. The
optimum well design will include considerations for
various different reservoir characteristics including the
drive mechanism, anticipated production rates, the
composition of produced hydrocarbons, and any sand
control requirements. It is also important the ensure that
the well design process has thoroughly considered any
planned stimulation programs as well as any workover
operations that are anticipated throughout the life of
the well. Baker Hughes understands this relationship
between the reservoir and how a properly designed
well plan and completion is essential to maximize the
recovery of each field. We continue to invest heavily in
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Xbt03”"MOHMMAEM B3aMMOCBA3b MEXAY NNacToM

N TEM, Kak NpaBUbHbIN MPOEKT CTPOUTENLCTBA
CKBaXXWHbl N ee 3akaH4YMBaHUSA HEOOXOANMbI ANS
MakKCcuMasnbHOro U3BnedyeHns NpPou3BoaANMON
NPOAYKLMN KaXaoro MectTopoxaeHuns. Mol
npoao/Kaem BKagblBaTb 3HAYUTEbHbIE
cpencTBa B YCAYrm NoO TEXHONOMMAM pas3paboTKu
naacToB, MOCKONbKY Mbl COAENCTBYEM HalLUM
KNneHTam B peannsauun nx nnaHoB pas3padboTku
MECTOPOXOEHWA.

Halliburton: Mpwu sakaH4vBaHUM OGO CKBaXKMHBI
O4YeHb BaXXHO MMETb BO3MO>XHOCTb MiaHMNpoOBaTb
Hanepen C y4eTOM Liefier CKBaXKUHbI (MK BCEro
MECTOPOXAEHNS). IMETb Takyto MHOpMaLMIO eLLe
00 Havana NpoekTa KPUTUYECKM BaXKHO, T.K. OT
3TOro ByAeT 3aBUCETb BCE OCTafIbHOE — BKIIO4Yas
OCHOBHble PYHKLIMM CKBaXXWHbI, Kakoe NoTpebyeTcs
obopynoBaHve, Kakue npeobpaszoBaHng MoryT
noTpeboBaTbCA CKBaXXMHE B OyayLLeEM U T.4. ITO
MO3BOJINT BblAESINTb HeO6XO,EI,I/IMbIe cpencTBa,
MCNob30BaTb HeO6XxoaMMoe 060pPYaOBaHNE U
mMaTtepuanbl (BbICOKOro 1 HU3KOro Kiacca), ons
OOCTMXKEHMS BO3BpAaTa NHBECTULNIA 1 YTOObI CKBaXKMHA
cTana npubblibHbIM BU3HEC NpoekToM. OTCyTCTBUE
SICHOIO MPOEKTa CKBaXKMHbI UM MECTOPOXKOEHWS
nenaet BbIOOP METOAOB 3aKaH4YMBaHWS CKBa>KMHbI
OYeHb TPYOHbIM.

Paclers Plus: Mocne 6ypeHnst CKBaXKMHbI, OreparTop
OLIEHMBAET peHTabeNnbHOCTb A00bIHK HEPTY NN ra3a
N3 CKBaXXMHbI. OTa peHTabenbHOCTbL 06ecnevrBaeTCs
NpPaBUbHbIM 3aKaHYMBAHMEM CKBaXKMHbI. 3TO
npouecc TpedyeT NpodeCCoHaTbHOro NOAX04a,

T.e. PaCCMOTPEHME MapamMeTPOB NNAacTOB reosioramm
N NHXEHepaMn. STU NHXEHEPbI TakXKe OOSDKHbI
MPOrHO3MPOBaTb M3MEHEHWE NapamMeTPOB NACTOB 3a
BPEMS MPOV3BOACTBEHHOIO LKITA CKBEXKMHDI.

B aTOM Ccny4ae KOMMOHOBKa 3aKaH4MBaHNSt CKBaXKMHb!
OyOeT CNPOEKTUPOBaHA TakM 06pa3oM, YTOObI
obecneynTb onTUMasbHYHo A00bIYY MPY MAHUMABHOWN
CTOUMOCTMW.

TAM International: Ja, Ho 370 crmwkom 0606LEeHHOE
yTBEPXKAEHME, T.K. 3aKaHYMBaHME CKBaXKMHbI — 3TO
JVLWb OOVH 13 aCNeKTOB ee MpoeKTa. [1POEeKT CKBaXKMHbI
YUUTBLIBAET €€ Ha3Ha4eHne — HarHeTaTebHas,
NPOM3BOACTBEHHAA UM »Ke HabnoaaTensHas.
Hanpumep, npu NpoeKTMpoBaHUy NpPon3BoaCTBEHHON
CKBXXWHbI, YHUTBIBAETCH LIMKIT €€ SKCryaTaumm ans
TekyLlen oobdbl4u, a B 4OArOCPOHHOM NEPUOLE TaKXKe
0151 PEMOHTHbIX PaboT. M'MOKNIA MPOEKT CKBaXKMHDI
obecnednBasT BOSMOXHOCTb BblIbopa pasnnyHbIX
MEepPONPUATII, BKTKOHAA U30/TMPOBAHME 30H, YCTaHOBKY
NPOBOK-MOCTOB 1 T.M.
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our reservoir development services as we support our
clients with their field development plans.

Halliburton: The key to any well completion is the ability
to plan with the goal of the well (or field) in mind. Having
this information at the start of a project is crucial since
this will dictate everything from what the primary function
of the well is, the equipment that is required, and any
future modifications that would be made to the well over
time. This will allow for the proper funding to be allocated
and the necessary equipment and materials (high end
or low end) to be employed to achieve the necessary
return on investment to make a well (or field) a viable
business venture. Not having a clear well design (or field
design) makes it very difficult to select the necessary
completion.

Packers Plus: After a well is drilled, the operator will decide
if it can produce oil or gas profitably. To ensure this
profitability, the well must be completed properly. This
process requires professionals, such as geologists and
engineers to review reservoir data. These engineers will
also need to forecast how the reservoir may change over
the productive life of the well. The completion will then be
designed for optimum production at minimal cost.

TAM International: Yes, however the statement is

very broad since well completion is only one of the
components to the well design plan. The well design
takes into consideration the objective of the well: injector,
producer or monitor well. For example, in the well

design of a producer well, the life of the well is taken

into consideration for current production and long term
for remedial work as well. A flexible well design provides
multiple options including whether to perform isolation of
zones, install bridge plugs, etc.

What are the key factors for a completion design that will help
operators reduce the overall costs associated with the well?

Baker Hughes: It is important that the completion design
has incorporated adequate flexibility to reduce the cost
associated with the installation of the completion and any
potential workover operations anticipated later in the life

of the well. The simplicity of the completion design, the
selection of reliable components, and the anticipation of
various operating conditions (stimulations, workovers, etc.),
are all important to optimize the lowest cost completion
design that will perform as designed throughout the entire
life of the well.

Halliburton: Eliminating Non Productive Time (NPT) from
operations is the major driver behind reducing overall
costs on a well and can be accomplished by effectively
planning and preparing the job with all parties involved

ROGTEC | 11



B 3AKAHYMBAHWME CKBAXXWNH

Kakue knioueBbie thakTopbl MOMOrYT KOMNAHNAM-
oneparopam COKpaTUTb CPOKW 3aKaHYMBAHUA CKBAXXWH N
MMHUMM3NPOBATh UX CTOUMOCTL?

benkep XbH3: BaxxHo, 4TOObI MPOEKT 3aKaHYMBaHNA
CKBa>XMHbI ObINT U JOCTATOYHO FMOKUN, YTOObI
COKpaTUTb CTOMMOCTb, CBS3aHHYIO C YCTaHOBKOW
CaMOro 3akaH4MBaHus, U NPpUHUMan B pacyeT ntobble
NOTEHUMANbHbIE PEMOHTHbIE PabOThl, OXXMOAaeMble

B TeYeHMEe BCEro LUMKAa sKCcnyaTaumm CKBaXK1HbI.
[MpocToTa NpoekTa 3akaH4MBaHuUs, BbIOOP HaOEeXHbIX
KOMMOHEHTOB 1 NPeABOCXULLEHNE Pa3MUYHbIX
YCNOBWUIM aKcnyaTaunm (MHTeHcumnkaumsa, peMoHT

1 T.4.), BCE 9TO NpeacTaBngdeT O0NbLUYIO BaXXHOCTb
4N onTuMm3ayun Hanbonee 3KOHOMUYHOIO NpoeKTa
3aKaH4MBaHus, KOTOPbIN ByaeT paboTaTh Tak, Kak
3annaHMpoBaHO MPOEKTOM B TEYEHME BCErO LMKIa
sKcnnyaTaumm CKBaxKMHbI.

Halliburton: YcTtpaHeHune HenpoayKTUBHOIO BPEMEHN
(HIMB) B mpouecce paboTbl — OCHOBHOW OBVXKYLLIAIA
hakTop, NO3BONAOLLMIA COKPATUTb U3OEPXKKN MPn
CTPOUTENBCTBE N SKCMlyaTalun CKBaXKWHbI, 1 3TOro
NIerko OOCTUYb Npu 9P MEKTUBHOM NNAHUPOBAHUN 1
NOArOTOBKe K paboTe CO CTOPOHbI BCEX YHACTHUKOB
paboyero npouecca. O4eHb BaXXHO MOHMMATb, YTO
419 MUHMMMU3auMm BPeEMEHN MpoCcTosA BypoBO
YCTAHOBKM HEODXOANMO TEXHUYECKOE ODCAYXXNBAHME.
OcCHOBHada NpuyMHa pocTa onepauroHHbIX 3aTpaT

— MPOCTOM TEXHUKM K NOAEN Ha pabo4em ydHacTKe.
JlyHwnim Nnoaxon K COKpaLLEHNIO U3OepXXeK — Hanm4vme
S PhekTUBHOM NPOrpamMmel BYpPeHUs N 3aKaHYMBaHUSA,
BKJIlOYas NfaH AeACTBUI NPpY BHEWTATHbBIX CUTyaLnsax
(OCHOBaHHbIN Ha paHee M3BECTHbIX Npobnemax
nnacTa), KOTOpPbIA AOMKEH ObiTb PACCMOTPEH BCEMU
CEepPBUCHBIMU KOMMAHUAMK, NpUYacTHbIMU K paboTe
Ha CKBaXkVHe.

Packers Plus: OgHum 13 HanGonee KpUTUYHBLIX PaKTOPOB
SBSIETCA YMEHME CMOTPETh danblle, Yem paboTa
CKBaYKMHbI Cpasy nocne ee 0CBOeHUs!. [JOBOMbHO HYacTo

Ha MpaKTnKe BCTPe4aeTCA rnnaHmpoBaHne 3akaH4vBaHNA
CKBaKMHbl OCHOBaHHOE Ha MPenMyLLIECTBAX, CBA3AHHbIX

C CaMMM MPOLIECCOM 3aKaH4MBaHWA. 3a4acTyto
3aKaH4YMBaHME CKBaXXMHbI MPOEKTUPYETCS OAHOM

rpynnon cneumanncToB 6e3 HaoeXkallero y4eta paboThbl
CKBa&XXVHbI B TEHEHNE BCErO €€ XXM3HEHHOIO LKa. He
CTOUT Takke 3abbiBatb 06 acnekTax OypeHus. iHoroa

[N obecneyeHVs MakCUMaslbHOW JOObIYM UM 3aKaYKN
HEeOBX0AMMO YCIOXHUTL BypOBble onepaumn. Heobxoaumo
B3BELUMBATb BCE PUCKM, MOCKOSIBbKY CaMblii MPOCTOM
Ccnocob He Bcerga 03Ha4aeT Camblin IYHLLINIA KOHEYHbIN
pesynbTar.

TAM International: MpocToTa 1 HagekHOCTL. MpoeKT
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in the operation. It is important to understand what
services will be required in order to minimize down
time at the rig. People and equipment sitting idle on
location, is the largest driver behind increased well
operating costs. Having an effective rig program that
includes contingency operations (based on problems
the formation has presented in the past), and that is
reviewed with all service companies involved, is the
best approach for cost reduction.

Packers Plus: One of the most critical factors is to

look beyond the initial completion operation. It is not
uncommon for a completion design to be based upon
the benefits it provides during the completion operation
itself. Often, the completion is designed by one group
without due consideration to the operation of the well in
the future.

The drilling aspects also need to be considered.
Sometimes, a more complex drilling operation is needed
in order to maximise the production or water injection.
The risks all have to be weighed, but taking the easiest
route does not often equal the best result.

TAM International: Simplicity and reliability. The design
should be aimed at getting the most oil and/or gas
production over the life of the well to increase ROI.
Understanding the reservoir flow characteristics, fault
placement, and where water or gas encroachment may
incur during the life of the well is critical in production
optimization. Placement of inflatable or swellable packers
for zonal isolation, while maintaining a large internal
diameter of the completion, allows for low cost remedial
work over operations.

What is the most common completion that is seen in the
Russian Market? Is this trend continuing or is there a
change in approach?

Baker Hughes: There are many different types of
completions currently being utilized in Russia as there are
significantly different types of reservoirs being developed
in the various regions. The Russian market has been
historically dominated by oil wells completed with electric
submersible pumps, however there are many challenging
gas fields in Russia that offer unique challenges due to
their high pressures and hostile environments.

Many Russian operators are becoming more adoptive of
newer technologies as they begin to develop many new
challenging green fields while also looking to rejuvenate
the more mature brown fields. These technologies
include multiple zone completions with downhole gauges
to provide valuable production data, multilateral wells,
and completion equipment that can enable multiple
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OnTumanbHas cuctema
3aKaH4YMBaHUA ans
rugpopaspbiBa nnacta B
OTKpbITOM CTBOJE

MHorocTyneHyaTas cuctema IPI1 Ans HU3KONPOHMLAEMbIX KONNEKTOPOB
(3a 0AHy cnycKo-NOABEMHYIO OnepaLyio)

Komnanus «Beiikep Xbt03» MOMOXeET BaM TOUHO Mpon3BOANTL
MHOrOCTYNEHYATbIA HANPABNEHHbIA TMAPOPA3PLIB NAACTA N0 CTBOMY CKBAXMHbI
32 0HY CNYCKO-NOABEMHYIO Onepaunto 6e3 0CTaHOBKM PaboTbl HACOCHOIO komnaHuu «beitkep Xbto3» ans
060pyLoBaHus. Bbl cMoxeTe yBennunTb 4o6bI4y HA MECTOPOXAEHMSX C
TPYAHOM3BNEKAEMbIMM 3anacami, ONTUMU3Npys onepauum no I'PIT 6e3
LIeMEHTUPOBaHMS 1 nepcopaLyi. KONIEKTOPOB, CBAXUTECH C HALLUM

YT06bI 60MbLUE Y3HATH O TEXHONOMUAX

HU3KONPOHULaeMbIX 1 HEOHOPOAHbIX

YHuBepcanbHas, KOMNIeKcHas, BbiICOKOathdekTuBHas cuctema FracPoint™ npeacTaBUTeNeM Unn NoceTUTe cant

MOXET ObITb IETKO aganTupoBaHa Ans Bawwmx KOHKPETHbIX YCMOBMIA. _
www.bakerhughes.com/fracpoint

Bbi6pas cuctemy FracPoint, Bbl nonyyaeTe onbIT v TEXHONOrMM KOMNAHNK
«beilkep Xbl03», MMPOBOTo NnAepa B 061acT 3akaH4MBaHUS CKBAXMH.

Cuctema FracPoint nomoxeT pewnTb npobnemy paspaboTku 1 skenyaTauum
3anexei ¢ TPyAHOM3BNEKAEMbIMM 3anacamu.

www.bakerhughes.com
© 2011 Baker Hughes Incorporated. All Rights Reserved. 31812



B 3AKAHYMBAHWME CKBAXWNH

CKBaXXVHbI [OSKEH pa3pabdartbiBaTbCs C Lesbio
MaKCuMasbHOM 4o0bbM HeETY /MK rasa u
YBEJIMHEHNIO 0OXOO0B Ha NHBECTULINN. [ToHUMaHVe
pPacXoAHbIX XapaKTePUCTUK MnacTa, pasMeLLeHs
Pas3IOMOB W FAE MOMYT BO3HNKAaTb 0OBOAHEHUNS N
NPUTOK rasa B NPOLIECCE SKCMyaTaLun CKBabKMHbI,
KPUTNHYECKN Ba>KHO 014 ONTUMKU3aLin )ZI,OGbIL-II/I.
PasamelLieHre rmapaBnnHecknx Unmn pasbyxatoLLyx
nakepoB 4151 30HANbHOW NU30NSLIMW 1 COXPaHeHne
O0NbLLIOro BHYTPEHHEro AMamMeTpa ANs 3akaHuBaHNUS
rnosBoNSEeT obecrnevnTb MeHee 4oPOorocTosLImNeE
PEMOHTHbIE PaboThI.

Kakoit meToa 3aKaHYMBaHNA CKBAXXMH Yallle BCero
BcTpeyaerca B Poccuu? 31a TeHAEHUWA npoAomKaeTea
N HabnwaaeTcAa N3MEeHeHUe B NOAX0/e K Bonpocy?

beiikep Xbi03: CeroaHs B Poccum MCMoSb3yoTCH
camble pa3HO0bpa3Hble METOOb! 3aKaH4YMBaHNSA, T.K.
CYLLECTBYET MHOXXECTBO Pas/indHbIX TUMOB MacToB,
pa3pabaTbiBaeMbIX B pasnyHbIX pervoHax. Ha
POCCUNCKOM PbIHKE UCTOPUYECKM Mpeobnagant
3aKaH4BaHWA He(bTﬂHle CKBa>KVH MOrpy>XHbIMn
LEHTPOBEXKHBIMI 3SIEKTPOHACOCAMM, HO TeM HE MeHee
cerogHa B Poccunn ecTb MHOXXECTBO CIOXHbIX ra30BbIX
MECTOPOXKOSHWA, MPEACTABNSMOLLVX YHUKAbHbIE
CJIOXKHble 3aa4n, CBA3aHHble C BbICOKMU OaBneHUAgMN N
arpeccuBHbIMU CpeJamMu.

MHO>eCcTBO POCCUICKMX OMnepaTopoB CTaHOBATCH
6onee BOCMPUNMHYUNBBIMN K HOBbIM TEXHOJIOTMAM

no Mepe Toro, Kak paspabaTbiBaloTCst HOBbIE
CNOXHblE MECTOPOXAEHNS (“3eneHble monsa”), a
Tak>Xe Mpwu nomnbiTkax 06HOBNEHNS BoNee 3penbix
paHee aKCNNyaTnpyeMblX MECTOPOXAEHNN. Takne
TEXHOMOrMN BKIKOYAOT B Ce0S MHOronnacToBble
3aKaH4mnBaH4A CO CryCcKoM FJ'Iy6I/IHHbIX CKBa>XHHbIX
N3MEPUTENbHbBIX NPUBOPOB, 0BECTEUNBAIOLLINX
LeHHble Npon3BoaCTBEHHbIE AaHHbIE,
MHOFOCTBOJIbHBIE CKBaXKWHbI, 1 060pyLoBaHue

015 3aKaH4YMBaHWS, NO3BONSIOLLEE MCMOMb30BaTb
MHOrO3TanHble METOAbI Pa3pbiBa, 3HAYUTENBHO
ynydatowime gobblyvy 1 U3BMedYeHne ons HEKOTOPbIX
MECTOPOXLOEHUN.

CuncteMa MHOroaTanHoro paspbiBa Ansi HEOOCaXKEHHbIX
ckBaxxuH Frac Point oT komnarnum “Beikep Xbto3”
HedaBHO Obina BHegpeHa B Poccun gng ynydeHns
N3BEYEHNS N3 FOPU30OHTaSbHBIX CKBaXKMH. Mbl
NPOAOMKAEM Pa3BMBaTb MHOXKECTBO HOBbIX aCMeKTOB
3TOW TEXHOMNOMMMN, YTO MO3BOJSIUT YBENNYUTL KONMHYECTBO
CTafun paspbiBa 415 MOCNEnYIOLWEro BblkavynBaHns

C UCMONb30BaHMEM HalLe CUCTEMbI U MO3BONNUT
COKPaTUTb BPEMS U PUCKK, CBSA3AHHbIE C OnepaLmsamm
OYUCTKM MOCNE MEPOMPUATUI MO Pas3pbIBy.
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stage fracturing techniques to significantly improve the
production and recovery from some fields.

Baker Hughes Frac Point open hole multi-stage
fracturing system has been deployed recently in
Russia to improve the recovery from horizontal wells.
We continue to develop many new advances in this
technology that allows more fracturing stages to be
pumped with our system and to also reduce the time
and associated risk with clean out operations after the
fracturing operations.

Halliburton: The majority of the completions in Russia
are ESP (Electric Submersible Pump) completions. There
is a growing interest in horizontal completions that allow
for more contact area in a given reservoir and allow for
compartmentalized zonal stimulation. There is also more
interest in the sand control technologies that can be used
in unconsolidated reservoirs to prevent the costly sand
influx. Intelligent completion technologies are also gaining
ground as the benefits of having real time control of the
components down hole are being recognized by the oil
companies.

Packers Plus: From what | have seen to date, a single
vertical well, cased and cemented with a single proppant
fracture is very common. The upper completion is often
an Electric Submersible Pump (ESP). However, the trend
is changing to horizontal wells with open hole reservoir
sections and multiple proppant fractures. It would seem
that the number of wells drilled cannot really increase, so
the only way to improve production results is to improve
each well's performance.

Not only is reservoir contact and production being
increased due to the additional fractures gained from
multistage fracturing in horizontal wells, but the cost

is less than placing the same number of fractures

in multiple vertical wells with single fractures. At the
moment the well costs are inflated due to the testing and
monitoring being implemented in trial horizontal wells in
order to gain sufficient knowledge to move to larger scale
field development. At that point, well costs will reduce
and customers will truly start to see the benefits of open
hole, multistage fracturing.

TAM International: Most Russian wells utilize cased hole
completions limiting the production flow rates and remedial

work over options.

What effect does the wells type (production, injection or hoth),
run life and production level have on the completion design?

Baker Hughes: The type of well has many effects on
the completion design including size of production

www.rogtecmagazine.com
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Halliburton: B Poccum Yalle Bcero nerosb3yeTcs
3aKaH4rBaHNE CKBa>XMH C NCMNOb30BaHNEM
MOMPY>XXHOMO LIEHTPOBEXHOro anekTpoHacoca (MU3H).
PacTtet MHTEpeC K 3aKkaH4BaHMIO MTOPU30HTasIbHbIX
CKB&XXVH, NMO3BOJSOLLINX YBENNHYATE MoLlaab
KOHTaKTa C npoayKTBHLIM MacToM 1 OCYLLUECTBUTb
30HOBYHO MHTEHCUDUKALMIO Ha OTAENbHBIX y4acTKax
CKBaXKMHbI. Takke HabnogaeTcs PoCT UHTepeca

K TEXHOJIOMMSIM KOHTPOSIS NMECKOMPOSABEHNS B B
CNaboKOHCONMANPOBAaHHbBIX MOPOAaX, MO3BONFOLLIMM
136exxaTb JOPOrOCTOSALLENO PEMOHTA CKBAXKMH.
TexHonornm YMHOIO 3aKaH4MBaHNA CKBaXKUH TakoxKe
HaYMHaKOT BHEOPSATHCS, MOCKOSbKY NpenmyLecTsa
KOHTPOJISI CKBaXKMHHOIO 060pyA0BaHNA B peasibHOM
BPEMEHW MoJy4atoT Bee HOorblUee NMpUsHaHue y
HEMTSAHBIX KOMMaHWA.

Packers Plus: 13 Toro, 4o 9 B1ugen 4o cux nop,

Hambonee pacnpoCTPaHEHHbIMU ABMAIOTCA BEPTUKASIbHbIE
06CaKEHHbIE W 3aLIEMEHTUPOBAHHbIE CKBaXKMHbI, B
KOTOpPbIX MPOBeAeH OAVNH MMAPOPAa3pPbIB C Ha MPOMMaHTE.
SKcnnyatauysi CKBabKMH Yallle BCero BeaeTcst
MOMPYXXHbIMU 3MEKTPUHECKUMM LIEHTPOOEXKHBIMM
Hacocamn (YOLIH). Tem He MeHee, 3aMeTHa TeHOEHUMSA

K MIBMEHEHWIO B CTOPOHY BYpeHNst ropu30oHTasbHbIX
CKBaXKMH C OTKPbITbIM CTBOSIOM C WX MOCNEAYHOLLIEN
CTUMYNSALMM MHOTrOCTaguiHbIMK [PI1. ManoBeposTHO,

tubing, metallurgy selection (injector wells tend to be
corrosive, erosion issues, etc.), selection of completion
tools based on the well conditions due to cooling/
heating effects and corresponding tubing movement
analysis, the type of packer selected will depend on
the tube move and preferred setting method (verify

the well conditions and the packer’s performance
envelope). If multiple zones are to be completed, a
thorough analysis must take place when selecting well
control and flow control equipment (chokes for zones
that need regulation, injection or production, intelligent
well systems, etc.). It also has effects on the selection
of the safety systems if needed since it must withstand
the corrosive environments and also able to work with
the supply pressure limitation of the surface control
panel and umbilical.

Halliburton: For any completion the driving factor on
the approach is the overall economics of the well
(return on investment). Metallurgy, elastomers, ratings,
etc. are all selected based on the preferred life of

the equipment, which all comes back to how long

a well needs to be in use in order to be profitable.
Understanding the intent (production, injection, or a
combination of both) determines what conditions the
equipment will be exposed to and to what extent it
must be designed.
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B 3AKAHYMBAHWME CKBAXWNH

YTO BO3MOXXHO 3HAYUTENBHOE YBENMYEHNE BBOAA HOBbIX
CKBa>KWH, MO3TOMY €OVMHCTBEHHbBIA CMOCO0 YBENHUTL
006bI4y — yNy4LLNTb NPOU3BOAUTENIBHOCTb KaXXO0M
OTOENBbHOW CKBaXKMHbI.

B pesynstarte nposeneHns MHoroctaamiHelx P B
FOPU30OHTalIbHbIX CKBa>KMHaxX C OTKPbITbIMW CTBOJ1aMK
3a CHET JOMOSHUTENIBHOIO KONMYECTBA TPELLUMH He
TOJIbKO yBENINYMBAETCA OXBaAT rJjiacrta un J_'J,O6bIHy Hed)TI/I,
HO 1 3aTpaThbl Ha 3TV Onepaumn 3HAYNTENBHO HIKE,
4YeM BbIMOSIHEHME TaKOro e KONMMYecTBa pa3pbiBOB

B HECKOJIbKNX BEPTUKASIBHBIX CKBaXXMHAX C OOHUM
paspbiBOM. B HacTosLLEE BPEMS 3a CHET NPOBEAEHMS
NCMbITaHUIA U BbINOSTHEHUST KOMIMIEKCOB UCCNEL0BaHNI
B 3KCNnepnMeHTaslbHbIX TOPU30OHTasIbHbIX CKBa>KMHax C
Lef1blo NOSyYeHUs OOCTaTOYHbIX MPaKTUHECKNX 3HAHWN
01151 MOCNEAYHOLLEro X LUMPOKOro NPUMEHEHUS MPK
pa3paboTKe MECTOPOXAEHWA, HECKOSIbKO 3aBbilLeHa
CTOMMOCTb CTPOUTENBCTBA 3TUX CKBaXKWH. Mo

Mepe HaKoMIeHWsa MaTepuana CTOMMOCTb BypeHus
OyLeT coKpallaTbCs, U 3aKa34vukm JENCTBUTENBHO
CMOIyT YBUOETb NPEVMYLLECTBA MYTbTUCTaANNAHBIX
rmapopa3pbliBOB CKBaXXMH C OTKPbLITbIMW CTBOJIaMU.

TAM International: BonbLUMHCTBO POCCUNCKINX KOMMAHNIA
MCMNOb3YIOT 3aKaH4YMBaHNe 0O6CaKEHHbIX CKBaXKWH,

4YTO OrpaHn4MBacT AebuT 406bIHN 1 BOSMOXHOCTb
PEMOHTHbIX paboT.

Kak BnualoT TN cKBa)XXuHbl (106bIBAIOLLAA,
HarHeTaTesnbHaAa MU KOMGMHUPOBAHHAA), ME)XPEMOHTHbIIA
MPIN u ypoBeHb A06LIYM HA NPOEKTVIPOBAHNE 3aKaHYMBaAHUA
CKBAXUWHbBI?

beikep Xbt03: Tuvn cKBaXKUHbI UMEET BOMbLLOE BAVNSHME
Ha NPOEKTMPOBaHME 3aKaH4YMBaHWS, BKIKOHasa pasMepbl
NNPTOBOWM KOMOHHBI, BIBOP METaINYPrn4ecKoro
MeTOoda (HarHeTaTesbHble CKBaXKMHbI OObIMHO
KOPPO3UIHbIE, CYLLIECTBYIOT MPOBIEMbI C 3P03MEN

1 T.4.), BbIOOP MHCTPYMEHTOB 0151 3aKaHYMBaHUS

B 3aBUCMMOCTU OT CKBaXKNHHbBIX YCIIOBUI,

CBSA3aHHbIX C aphekTaMn OXNadKAeHWs/HarpeBaHns

1 COOTBETCTBYOLMIA aHanm3 apukeHnsa HKT, Bbibop
nakepa 6yaeT 3aBunceTb OT ABvkeHus HKT 1 meTtoga
YCTaHOBKM Nakepa (HE06X0OMMO MPOBEPUTL CKBaKNHHbBIE
YCJIOBUSA U 30HY JOCAraeMOCTU nakepa). Ecnn
3aKaH4Y1BaKTCH HECKOSIBKO 30H, HEOBXOOMMO MPOBECTU
OeTanbHbIM aHaIM3 NMpu BbIBOPE KOHTPOS CKBaXKMHbI

1 060pYyO0BaHNA PENYNNPOBAHUA NOTOKA (3arnyLLUKM

0151 30H, KOTOPbIE HY>KOAIOTCS B PEMYMPOBaHUN,
HarHeTaTenbHas U NPON3BOACTBEHHAS CKBaXKMHA,
CUCTEMbI MHTENNEKTYaNbHbIX CKBEXKWH U T.M.). Takke BCe
3TO UMEET 3HAYEHME MpW BbIDOPE CUCTEM BE30MACHOCTY,
€CJIN TaKOBble HEOBXOOMMbI, MOCKOSbKY MOCNEaHNe
OOJSDKHbI BbIAEPXKNBATL arpPeECCUBHYIO KOPPOSUNHYHO
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Packers Plus: The drilling, completion and
stimulation operations must be designed to meet
the well’s purpose. A common issue we run across
is completion designs that are sub-optimal for
stimulation. The usual cause is that the design work
is performed by people who are not familiar with
stimulation operations. For example, if packers are
selected purely on their ability to hold a certain
pressure, it may severely affect the ability to
properly place fractures. If the completion engineer
does not account for the massive cooling effects
that take place during stimulation, the packers
selected may lose their sealing capability, which
can lead to inefficient stimulation and premature
screenout. This can result in costly coiled tubing
intervention and poor production performance or
worse.

TAM International: The type of well and the
pressure and fluids that are encountered must be
completely studied and understood in order to
develop the optimum completion design. Lifetime
design is a key component to minimize operating
expenses. Extra consideration is needed if a
producer is to be converted into an injector. In
smaller internal diameter completion strings there
may be restrictions to the production flow creating
limitations to the selection of tools for performing
reservoir testing and well maintenance.

With open hole completions, what steps should you take to
minimize formation damage?

Baker Hughes: The selection of a properly formulated
and engineered drill-in fluid is key when drilling an
open hole section to reduce formation damage. In
addition special drilling (i.e. drilling near balance)
and completion techniques can also minimize
formation damage and prevent lost circulation on
producing zones. When properly selected and
applied, these drill in fluids and drilling/completion
techniques can result on higher production rates.

Halliburton: Openhole completions

are gaining ground globally and ensuring that
formation damage is minimized is very important

to getting the desired production from the well.
The drilling practices and fluid systems that are
employed need to be reviewed and understood

by completion engineers just as is the completion
being run needs to be reviewed and understood by
the drilling engineers and geologists. Discussions
surrounding the necessary steps to run an openhole
completion must happen to ensure that any facts
required to get the completion on depth and any best

www.rogtecmagazine.com
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B 3AKAHYMBAHWME CKBAXWNH

cpeny v npm 9ToM paboTaTb B YCAOBUAX OrpaHNYeHns
OaBMeHns NOBEPXHOCTHOW NaHenu ynpaBneHns u
NoaBOAHOIo Kabens.

Halliburton: Osuratenem no6oro npoekTa

MO 3aKaH4YMBAHWIO CKBaXKMHbI ABMAKOTCA ero
SKOHOMMYECKME NoKasaTenu (Bo3Bpart MHBECTULNI).
MeTannyprvisi, 3n1actoMepsbl, paboumne XapakTeprCTIKK

1 7.0, BIOMPAOTCA HA OCHOBE PEKOMEHYEMOrO CPOKa
SKCMyaraumm 060pynoBaHVS, YTO CBOOUTCA K Meprogy
PEHTaBESBHON SKCryaTaLumn CKBaXKUHbI. [oH1MaHme
npenHa3HaqeHNst CKBaXKVHbI (D0ObIBatOLLIAS, HAarHeTaTelbHas
N KOMOMHMPOBAHHAS) ONPEOENAET YCNOBMA SKCMyaTaLym
0BopyaoBaHMA 1 U TPEOOBAHNS K HEMY.

Packers Plus: MNnaxvposarne 6ypoBbix onepauui,
3aKaH4YMBaHNA U NHTEHCUDUKaLMK 006bIHN

OO/MKHA OCYLLIECTBASATLCHA C YHETOM KOHEYHbIX

Lenen ckeaxkuHbl. OgHa 13 YacTbix Npobnem, ¢
KOTOPbIMU Mbl CTaIKMBAeEMCH — MPOEKTMPOBAHNE
HeoNTMMasnbHOM AN CTUMYNSALUMM CKBaXKMHbI
KOHurypauumn 3abornHoro obopygoBanus. MNpudmHom
TOMY SIBNSIETCA BbIMNOJIHEHNE MPOEKTUPOBaAHNUS
NOAbMU, HE 4OCTAaTOYHO 3HAKOMbIMM C NOA0OHbIMMU
onepaynsaMu MHTeHcudukauum gobelun. Hanpumep,
€CN Nakepbl BbIOMPAOTCA TOMbKO HA OCHOBAHUM UX
BO3MOXXHOCTU [epxkaTb OnpefenieHHoe faBneHune,
3TO MOXET CUIbHO MOBAUATbL Ha BO3MOXXHOCTb
NpaBWIbHOMO PaCMOIOXKEHNS padpbiBoB. Ecnn
NHXXEHepP MO 3aKaHYMBaHWIO CKBaXKWH HE yqTeT

3P DHEKT MHTEHCMBHOIO OXIAXXAEHUSA NPU CTUMYNSALUA
CKBa@XXMHbI, TO BbIOpaHHbIE Makepbl MOMYT NOTEPSATH
CBOW YMNOTHUTENbHbIE XapaKTEPUCTUKIN U 3TO MOXET
MPUBECTUN K CHYKEHWIO 3(DDEKTUBHOCTN CTUMYNALNN
CKBaXXWHbI 1 MPEXAEBPEMEHHOMY BbINafeHUo 13
>KNOKOCTW pa3pblBa packIVHMBAKOLLIErO areHTa.

3T0 NPUBELET K AOPOrOCTOSAWMM Onepaumusm ¢
ncnonb3oBaHnem MHKT 1 cHuxeHnto 0ebutos, a To K
Xy>Xe.

TAM International: Tun ckBaxkuHbl, faBneHune v
CKBaXKMHHble houabl AOMKHbI ObiTb AeTalbHO
N3y4eHbl, 4TOObI pa3dpaboTaTb ONTUMAarbHbIN
MNPOEKT 3aKaH4yMBaHus. KoY K MakcrumManbHOMY
COKpAaLLEHNIO OMepPaLMOHHbIX PACX040B — MPOEKT
Ha BECb CPOK 3KcnnyaTtauum CKBa>KnHbI.
[ononHnTenbHble pac4eTbl HEOH6XOANMO
npeanpuHATb, eCNX NPOU3BOACTBEHHYK CKBaXKNHY
nnaHupyeTca nepenenaTtb B HarHeTatenbHyto. [pn
NCMONb30BaHNN KOTOHH MEHbLLErO AnameTpa ans
3aKaH4YMBaHNSA CKBaXKMHbI, MOMYT CYLLIECTBOBATb
orpaHunyeHns no aebeTy CKBaXKMHbI, a cnegoBaTenbHO,
N OrpaHnyeHnst No BbIBOPY MHCTPYMEHTOB A5
TECTUPOBAHUST CKBaXXMHbI U ee NPOMUNaKTU4eCKoro
PEMOHTA.
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practices (i.e., special low viscous fluid system)
are known.

Paclkers Plus: Open hole, multistage completions by

their nature reduce formation damage. In a cemented
completion, the entire reservoir section is isolated except
for the perforations. The perforations will likely have caused
local damage, so at this point you are not really left with
much reservoir contact at all. Of course, stimulation can
then bypass the perforation damage but you have still
isolated 99% of the wellbore with cement.

Second, the typical ball-drop method of stimulating in open
hole allows for a much quicker stimulation operation. A
5-stage “plug and perf” job may take 15-20 days, whereas
the open hole, ball-drop method can take 2 to 5 days
depending on wellsite stimulation resources and local
infrastructure. The result of this time savings is that the
stimulation fluids, which will cause reservoir damage over
time, are on the reservoir for a significantly shorter period
of time. Quicker flow back of the stimulation fluids will lead
to increased recovery of stimulation fluids and reduced
formation damage.

TAM International: To minimize formation damage utilize
open hole completions, rather than cement and perforate.

Multilateral wells require more complex completions.
What solutions do you have for this area?

Baker Hughes: Multilateral wells can range from the
very simple completions similar to running a liner
hanger to very complex completions that allow remote
monitoring and control of the well bores. Baker
Hughes offers the industry’s most diverse multilateral
tools portfolio that covers the entire range. Our wide
array of multilateral junctions, completion tools, and
accessory equipment can satisfy all of your production
and operational needs. Our HOOK Hanger systems
utilize the same standard running procedures and
techniques as running a liner hanger. They can create
TAML level 3, 4, and 5 junctions, allow positive re-
entry into all bores even in stacked applications, and
are compatible with multiple stimulation operations
including high pressure hydraulic fracturing for
unconventional reservoirs. Our RAM system can be
used to rotate liners to depth in difficult or extended
reach applications. Our HydraSplit system offers a
reliable hydraulically isolated junction with large 1D
access and re-entry to each of the wellbores.

Halliburton: Halliburton has a group dedicated

to multilateral wells who are responsible for the
recommended drilling and completion equipment
needed to achieve the desired multilateral well design.

www.rogtecmagazine.com
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B 3AKAHYMBAHWME CKBAXWNH

Mpu 3aKaH4MBaHNN HEO6CANKEHHbIX CKBAXMH, Kakue
Mepbl Heo6X0ANMO NPeANPUHATL ANA MUHUMU3aLUN
NoBpe)XXAeHna nnacra?

beiikep Xbi03.: BoiGop NpaBuibHO COCTABAEHHON U
paspaboTaHHON BYPOBOM XUAKOCTY Npun BypeHnmn
CEeKUMIN HEOBCaXKEHHbBIX CKBaXKNH 4151 COKPALLEHNS
noBpexaeHus nnacta. Kpome aToro, cneumanbHbie
METOAbl BypeHns (T.e. BypeHne NoYTK Ha paBHOBECUM)
N METO[bl 3aKaH4YMBaHNSA TakXKe MOryT MOMOYb
COKPaTUTb NOBPEXAEHME NnacTa U NpegoTepaTnTb
noTepo UMPKYNSLMM B MPOAYKTUBHbIX 30Hax. [1pn
npaBWIbHOM BbIOOPE 1 NPaBUIBHOM UCMOb30BaHUN,
3TN BYPOBbIE XXUOKOCTU U METOAbLI BypeHus/
3aKaH4MBaHVs MOTYT MPUBECTU K MOBbILLEHNIO
TemMnoB 006bI4M.

Halliburton: Bo scem Mupe, 3akaH4vBaHNe HEOBCAKEHHbIX
CKB&XXWH MProbpeTaeT NonynspHOCTb, Bedb
obecnedeHre CoKpaLLEHNSA NOBPEXOEHUM MnacTa O4eHb
B2XKHO [OJ151 MOJTYHEHUST »XXKENaeMOon NPOU3BOOUTENBHOCTM
CKBaXKMHbI. VIHXXEHEPBI MO 3aKaHYNBAHNIO CKBaXKMH
OOJDKHbI 3HATb M MOHMMAaTb MeToOb! BypeHns 1
XapPaKTEPUCTUKN NCMOMb3YEMbIX MPU STOM XKNOKOCTEN,
TOYHO TaK XXe, KaK MHXXeHepbl-OYPOBUKN 1 Fre0nor
OOSMKHbI 3HATb 1 MOHMMAaTb MPOLIECC 3aKaH4YMBaHNS
CKBavKMH. Bce aTanbl 3akaH4MBaHWS HEOOCaPKEHHOW
CKBaXKMHbI OOKHbI 00CY»XaaTbCsl, YTOObI y4UTbIBANNCH
Bce (haKTbl, CBS3aHHbIE C pasMeLLeHneM 0b0opyaoBaHS
B CKB)KWHE 1 MPUMEHSNNCH Ny4lune nepenoBble
METOAbI (Hamp. cneuyanbHble CUCTEMbI HUSKOBABKNX
XKNOKOCTEN).

Paclers Plus: Mo ceoelt npvpoae cucTemsl
MHOMOCTaANMHOMO 3aKaH4MBaHMSA CKBaXKVH C OTKPbITbIM
CTBOJIOM MO3BOSIAKOT COKPATUTL 3arpsidHeHe nnacta. B
Cnyyae 00CaKEHHbIX 1 3aLEMEHTUPOBAHHBIX CKBaDKVH,
BECb paspes nnacra U30mMpyeTcs, 3a UCKITKOHEHEM
nepdopaLoHHbIX kKaHasoB. epdopalpmoHHble OTBEPCTVS,
CKOpEee BCEro, VMEKOT CBOV 30HASTbHbIE MOBREXAEHUS,
MOSTOMY B TakOW CUTYaLIM KOHTaKTa C niacTom
MPaKTUHECKN HE OCTaHETCS. KOHEYHO, CTUMYNSILIMEN MOXHO
JIMKBUOMPOBaTL MOBPEXAEHNS, BbI3BaHHbIE rMepdopaLiyen,
HO 99% CTBOJIA Y2KE UB0INPOBAHO LIEMEHTOM.

Bo-BTOPbIX, 0BbIHMHbIN METOL, UCMONB30BAHMA LLIAPOB A5
CTUMYSIALIMN CKBEXKMH C OTKPbITbIM CTBOSIOM MO3BOSSET
3HAYUTENBHO COKPATUTL BPEMST BbIMNOHEHMS ONEPAaLM.
[19T1 CTaguiiHas onepauys Mo CTaHOAPTHOM TEXHOIOMN
“plug and perf” MoxeT 3aHATL 15-20 oHeRn, B TO BpeMs Kak
CTUMYSIALIMS CKB2XKWHbBI C OTKPbITbIM 3a00eM C MPUMEHEHEM
LLIAPOB 3aMMET NKLLb 2-5 OHEN, B 3aBUCMMOCTU OT HaMN4ms
OOCTYMHbIX A1 UHTEHCUMKALIN MPUTOKA PECYPCOB U
MECTHOM MHDPACTRYKTYPbI. PesynsTaTt npm Takon SKOHOMUN
BPEMEHM B TOM, YTO KOMbMATUPYHOLLIASA CO BPEMEHEM
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The technologies that are used range from pre-milled
windows and latch couplings used for the drilling of the
well, to Swellpacker® isolation systems and SmartWell®
system technologies for completing the well. The

exact technologies used are dependent on the desired
well functionality and can be as simple or complex as
necessary.

Packers Plus: We have a number of options for
completing multilateral wells with open hole, multistage
system equipment. We have a very good installation
history in this area (>500 legs), and dual-leg wells with 8
to 16 stages in each leg are not uncommon. It is a very
good way to increase reservoir contact from a single
surface location. The stimulation operations are no more
complex than a well with only one lateral.

TAM International: The use of the inflatable casing
annulus packers or swellable packers can be used to
provide zonal isolation required in the vertical wellbore;
they can also be used to create compartmentalized
zones in the lateral itself. Swellable packers can be
particularly useful by eliminating the need to cement.
When performing open hole completions in multi-lateral
wells isolation of the junction is very important in the
stability of each lateral.

Well integrity is the primary function of the completion.
How do you test the initial completion and what tools can
you use during the well’s life to ensure integrity?

Baker Hughes: The industry defines well integrity

as the “Application of technical, operational and
organizational solutions to reduce risk of uncontrolled
release of formation fluids throughout the life cycle

of a well”. Well integrity involves accountability/
responsibility (who owns it), well operating processes,
well service processes, tubing/annulus integrity (at
production packers or liner top packers, etc.), tree/
wellhead integrity and testing of safety systems. Many
tools are used during the testing but includes surface
hydraulic pumps, valves, pipes and fittings, stand
valves and slick plugs and various accessories to test
safety valves and sliding sleeves (separation sleeves,
etc.).

Packers Plus: The open hole, multistage system
completion is designed with the ability to provide well
integrity when it is required. The completion can be
tested once it has been set (packers engaged) by
performing a tubing test and also annular tests on the
liner hanger. The well stays mechanically isolated until it
is time to stimulate. Post-stimulation, individual stages or
the entire completion can be closed in on coiled tubing
using the appropriate shifting tool. This functionality can

www.rogtecmagazine.com



WELL COMPLETIONS H

NacCT »XXMOKOCTb pa3pbiBa, OyaeT HAXOOUTLECA B MiacTe
3HAYUTENBHO MEHBLLIEE KONMYECTBO BpeMeHu. CokpalleHne
BPEMEHM OTPabOTKN XNAKOCTU paspblBa MpUBEOET K Bonee
MOSHOMY €€ V3BMEHEHNIO 1 COKPALLIEHIO HErAaTUBHOIO
BO3OEMCTBUS Ha MNacT.

TAM International: Jna mMyuHvMMBaLmMM NOBPEXOEHNA
nnacTa, cedyeT UCMob30BaThb 3aKaHqMBaHMS 6e3
06CaKy CKBAXKMHbI, HEXXEN LIEMEHTUPOBAaHME U
nepgopurpoBaHe.

Pa3BeTBJieHHbIe CKBAXIHbI TPE6YIOT Gonee CnoXXHoro
3aKaHymBaHuA. Kakue peweHua Bbl npegnaraere B 3Toi
obnactu?

beikep Xbi03.: 3akaHuvBaHne Pa3BETBNEHHbIX CKBaXKMH
MOXET ObITb OT COBCEM MPOCTOr0, CXOXEro C MPOCTbIM
CMYCKOM MOABECHOI0 YCTPONCTBA XBOCTOBMKA [0
OYeHb CITOXKHOr0, MO3BONSAIOLLIErO OCYLLECTBNATD
yOaneHHbI MOHUTOPWHT M KOHTPOJIb cTBONA. “Benkep
Xbt03” nmpegnaraeT camMblil LUIMPOKUIA B OTpac/v

CMNEKTP NPOOYKTOB A1 3aKaH4YMBaHUSA Pa3BETBIEHHbIX
CKBa)KVH, OXBaTbIBAOLNA BCE TUMbI 3aKaHYMBaHUSA, OT
NPOCTbIX 0O Hanbonee CNoXxHbIX. [Npeanaraemblin Hamu
BbIOOP Pa3BETBIEHHbIX COEAMHEHUN, NHCTPYMEHTOB
07151 3aKaH4MBaHUS 1 BCMOMOraTelbHOro 060pyaoBaHns
YOOBNETBOPUT BCE BaLL MPOV3BOACTBEHHbBIE U
onepauyoHHble NOTPeOHOCTU. Halln NoABECHbIE CUCTEMBI
HOOK ncrnonbaytoT Te »Xe mpouedypbl U METOAbI CMyCKa B
CKBaXKMHY, YTO U 06bIYHbIN CMYCK MOABECHOMO YCTPOWCTBA
XBOCTOBMKA. C X MOMOLLbIO MOXHO CO3[aBaTth
coeanHeHnst TAML ypoBHA 3, 4 1 5, OHM NO3BONSAOT
YCMELHO OCYLLIECTBNSATL MOBTOPHbIN CMYCK BO BCE

TUMbl CTBOJIOB, AaXKe A58 UCMOb30BaHUSA Ha COUCTbIX
3aneXkax 1 COBMECTMMbI C OrnepaLmvsMm MO MHOrO3TarnHowm
NHTEHCUMDMKALMK, BKITKOHas rapopaspblB Mo, BbICOK/M
[JaBieHVeM Ha ClOXHbIX niactax. Hawa cuctema RAM
MOXKET ObITb MCMOMBb30BaHa AN BPaLLEHMS XBOCTOBMKA
Ha rIyOuHY B CITOXXHBIX CKBaXKMHAX U CKBaXXMHAX C
fonbLumMM oTXoAoM. Hawa cuctema HydraSplit nosBonsieT
obecneynTb HaOEXXHOE MMAPAaBINYECKM N30IMPOBaHHOE
COENHEHME C JOCTYNOM LLUMPOKOrO BHYTPEHHETO
OmMameTpa 1 No3BOJISET MOBTOPHbLIN CMYCK B KaXKAbIA 13
CTBOJIOB.

Halliburton: B komnanum Halliburton cyliecteyeTt
nogpasaenenne, oTeevaroLLee 3a paspadoTky
TEXHOMOIMI 1 OKa3aHue yCyr No MHOro3abonHOMY
Oyperunto. VIcnonb3ayemble TEXHOMOMMM BapbUpPYHOTCS
OT NpeaBapuTENbHO MPOBYPEHHBIX OKOH 1 3aMOPHbIX
COEAVHEHUI, NCTIONBb3YEMbIX MPY BYPEHUN CKBaXKMHBbI;
00 N30N9UMOHHBIX cucTemM Swellpacker® 1 cuctem
TexHonorum SmartWell®, ncnonb3dyembix npu
3aKaH41BaHUN CKBaXKMH. KOHKPETHbIE UCMOML3YEMblE
TEXHOJIOMMM 3aBUCST OT XKETaeMOro Ha3Ha4YeHMs
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also be used to re-frac individual stages or the entire well
if required.

TAM International: Testing the initial completion depends
on the type of completion, for instance a slotted liner

is pretty much installed and then the well treated and/
or placed on line. However during the life of a well
different casing/liner sections may require that periodic
mechanical integrity tests be performed; a multi-set
inflatable packer is ideal for casing pressure tests in

this case.

Well control is paramount at all times and it is a vital
component of the completion to prevent the uncontrolled
release of hydrocarbons. What are the key factors for safety
valve selection and positioning in the well?

Baker Hughes: Key considerations include deployment
method (tubing or wireline retrievable), profile in the top
sub of safety valve (for landing accessories), tuning size,
seal bore size (under tugging drift), OD (to fit in casing)
thread type, setting depth (APl recommends for offshore
wells at least 100 meters below the mudline or the most
appropriate depth to prevent asphaltenes or scale build
up), working pressure, temperature rating, metallurgy,
thread weight and type, and specify the need for cable
bypass/protection.

Halliburton: Safety valves are available in both tubing-
retrievable and wireline/slickline-retrievable systems,
equalizing or non-equalizing, corrosion resistant alloy
or standard materials, general production or deep-set
/ high pressure high temperature. In order to properly
select a safety valve, the well conditions must be
known, in addition to anticipated production pressures
and rates, required open and close pressures, etc.
There are a wide range of valves to suit all applications
and provide the well control required in the event of a
catastrophic event.

TAM International: The type of service a safety valve is going
to be exposed too and the anticipated pressure that could
be encountered are what should determine which type of
safety valve is used. If it is sandy service, H2S, high CO2,
or other corrosives environment it is important to make sure
it will meet these requirements. It must be able to handle
cycling for the life of the well, in which it is function tested at
least once a month to make sure it is operating correctly.

The method of operating the valve will impact the
positioning. Most safety valves are placed a minimum of 90
ft (30 m) below the mud line, with a landing nipple profile
placed either directly on top of the SCSSV or 30 ft (10 m)
above to allow a secondary safety valve (Wireline or Coil
tubing) to be installed.
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B 3AKAHYMBAHWME CKBAXWNH

CKBa>XXWHbI 1 MOI'YT ObITb MPOCTbIMU U CNOXXHbIMA
HACKOJIbKO 3TO HEOOXOAMMO.

Paclers Plus: Mbi npennaraem HeCKOJ/IbKO BapyaHTOB
CUCTEM 3aKaH4YMBaHNA MHOrocTaguiHbIX [Pl
MHOFOCTBOJIbHbIX CKBEXKWH C OTKPbITEIM 3a60€eM. Y Hac
MMEETCHA O4eHb XOPOLLNIA OMbIT B 3TOM 06/1aCT (CBbILLE
500 cTBOJIOB), M ABYXCTBOJIbHbIE CKBaXKWUHbI C OT 8 - 16
MHTepBaiaMu 06paboTKM ANA KaX40ro CTBOSAa — COBCEM
He PeOKoCTb. DTO OYEHb XOPOLLAas BOSMOXHOCTb
YBENNYEHUST BCKPbLITUSA MiacTa OOHOM CKBaXKNHOW.
Onepaummn nHTeHcnrKaummn He 6onee CrNoXXHbl, YeM B
CKBa&XXMHE C OHMM FOpU30HTasIbHbIM CTBOJIOM.

TAM International: Tmopasnuyeckre nakepbl ans
3aTpybHOro NPOCTPaHCTBa UK pasbyxatoLme nakepbl
MOTYT MCMOAb30BaTbCA ANA 06ecnedeHns 30HHON
n3onaunmn, Heob6XoaUMONM AN BePTUKaNbHbIX CTBOJIOB,
OHU TakKXXe MOTyT UCMOJIb30BaTbCS AN CO3aaHMs
MPOCTPAaHCTBEHHO pPa3feneHHbIX 30H B camMuX
O0OKOBbIX CTBONax. PasbyxatoLpme nakepbl MOryT

OblTb OCOOEHHO MONE3HbI, 8CNM 3a CHET HNUX MOXHO
nsbexaTb LemMeHTupoBaHus. INpu 3akaH4MBaHNN
HEOBCaXKeHHbIX Pa3BETBMEHHbIX CKBaXKMH, N30NALMSA
COefuHEeHUN O4YeHb BaxkHa ansa obecnedeHus
CTabUNBbHOCTU KaXKaoro 13 6OKOBbLIX CTBOJOB.

Mpo4HOCTb CKBAXWHBI — 0CHOBHAA (HYHKUMA 3aKaHUYMBAHUA.
Kak Bbl npoBepAeTe nepsnyHoe 3aKaHYMBaHNe N KaKue
WHCTPYMEHTbI Bbl CNONb3YETE BO BPEMA IKcNyaTauun
CKBa)XXUHbI ANA 06ecneyeHna ee NPOYHOCTN?

beikep Xbt03: Otpacnesoe onpeneneHmne

MPOYHOCTN CKBaXKMHbI 3BYHUT CeayroLLmM 06pasom:
“nNCNob30BaHME TEXHNHYECKIX, ONEPALMOHHBIX U
OPraHn3aLOHHbIX PELLEHNA AN COKPALLEHNS prUcKka
HEKOHTPOMMPYEMOTO BbIBPOCA XXNOKOCTEN MnacTa Ha
MPOTSKEHNN BCErO LKA SKCMyaTaLmm CKBaXKMHbI”.
[MPOYHOCTb CKBXKMHbI BKIKOHAET Takme (DaKTopbl Kak
OTBETCTBEHHOCTL oneparopa (Bragesbua), NpoLeccs!
3KCMyaTaLumn CKBaXKMHbI, MPOLECCHI cepBuca
CKB&XXWHbI, MPo4HOCTb HKT/3aTpybHOro npocTpaHcTea
(B MPOW3BOACTBEHHbIX MaKepax U Nakepax royoBKy
KOJTOHHBI-XBOCTOBMKA W T.4.), MPOYHOCTb YCTHEBOro
060PYAOBaHNUS N UCMLITAHUS CUCTEM 0BECMEHEHS
Be3onacHocTW. Bo BpemMst ncnbITaHn NCronNb3ytoTCs
MHOIe MHCTPYMEHTbI, B YaCTHOCTM MOBEPXHOCTHbIE
MMOPaBINHYECKE HACOChI, KnanaHsbl, TPYyObl U PUTUHMN,
KnanaHbl CTOsIKa 1 3arfyLLK/ CKOMBXEHUS 1 Apyrue
aKceccyapsbl, CNONb3yeMble AN UCTbITaHWA KianaHoB
6€30MacHOCTU 1 CKONb3ALLMX MydPT (pasaennTenbHble
MydTbI U T.NM.).

Paclers Plus: B cnyyae Heo6Xx04MMOCTN CUCTEMbI
MHOFOCTa,D,I/IIZHOFO 3aKaH4YMBaHWNA CKBa>XMH C
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Casing/Tubing:

What advantages do premium casing connections have over
standard API1/ GOST pipes, and what are their henefits for
drilling contractors and operators?

Baler Hughes: Premium connections are designed with
metal to metal seals and do not rely on the threads
and the thread compound to create a seal. Premium
connections are generally machined to very exacting
standards ensuring proper thread engagement and a
good metal to metal seal.

Premium connections are generally designed with much
higher strength characteristics than other connections, this
can be important for deep wells, high pressure and high
temperature wells or for wells that are deviated where the
stresses on the connections may be much higher.

In general it can be said that premium connections are
used in most offshore wells worldwide because of the extra
protection that they provide. It is also highly recommended
that premium connections be used in any gas well
applications.

While installing casing and tubulars with premium
connections it is strongly recommended that a adequate
torque turn system is utilized to ensure the proper
installation. It is also recommended that an appropriately
sized power tong with an integrated hydraulic back- up be
used. Baker Hughes utilize our “Salvo” system, to monitor
the make-up of the connection and to record the final
torque achieved and other parameters that can then be
kept in the well records.

Tenaris: API/GOST pipes are typically used in conventional
string designs, for shallow well applications and are older,
more established technologies. Premium connections,
however, incorporate state-of-the-art engineering design
and have been specially manufactured for more complex
loads and sealing requirements, such as those found in
high pressure, high temperature or extended reach wells.
Tenaris offers a comprehensive range of high performance
TenarisHydril premium connections for challenging
applications. Our Wedge™ and Blue® Series connections
along with our Dopeless® technology help minimize risk and
make operations more efficient.

TMK-Premium Services: Using casing and tubing pipes
with Premium-class threaded connections during the well
construction has to be justified, considering that their cost
is much higher than that of standard pipes with threaded
connections by GOST R 53365 and API Spec 5B. This

is firstly due to a longer production time and control of
threading, secondly, to costly testwork for compliance
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WELL COMPLETIONS H

OTKPbITbIM CTBOJIOM MPOEKTNPYETCA C BOSMOXHOCTbLIO
MPOBEPKM FEPMETUHHOCTN CKBaXKMHbI. KOMMOHOBKA
MOXXET ObITb ONpPeccoBaHa Noce Toro, Kak oHa bbina
nocaxkeHa (nakepbl akTUBUPOBaHbI) MOCPELCTBOM
onpeccoBku Yepe3 HKT, a Takxe onpecCoBKOW
3aTpybHOro NPOCTPaHCTBa MOXKET ObITb MPOBEPEHA
repMeTn4YHOCTb NocaaKuM rnakepa rnoaBeckKu. CKBaXk1Ha
OCTaeTCs MEXaHNYECKN N30NMPOBaHa 40 MOMEHTa
Havana onepaunn No MHTeHcudukaumm. MNocne
MPOBEOEHUS CTUMYASLIMM Kaxkaas OTAeNbHasA cTagns
nnn BCA KOMIMOHOBKaA B LieJIOM MOryT ObITb 3aKpPbITbl

C MOMOLLBIO MHCTPYMEHTA, CMYyCKaeMoro Ha rmbkom
Tpybe. B cnyyae HEOOXOAMMOCTN 3TO OCOBEHHOCTb
KOMMOHOBKW MO3BOMSIET TAKXKE BbIMNONHEHNE
MOBTOPHOIO pas3pbliBa OTAE IbHbIX NHTEPBAaJZIOB NN
BCEW CKBa)XUHbI B LESIOM.

TAM International: TectuposaHue NepBUHHOTO
3aKaH4VBaHWS 3aBUCUT OT METOA 3aKaHYMBaHNS,
Hanpymep, NMpW NCMONb30BaHWN XBOCTOBUKA C LLENEBLIM
PUNBTPOM, CKBaXKMHA MOXXET 0BpabaTtbiBaTLCA U
3anyckatbes cpasdy nocne yctaHosku. OgHako B
TeYeHMe cpoKa aKCryaTaLm CKBaXKMHbI, pasnnyHble
4acTu 06CadKV UM XBOCTOBMKA MOMYT HY>XKOaTbCH

B NMEPUOAMNHECKNX NCMbITAHWSAX LENOCTHOCTH, B

TakoM CryHae naeanbHO MoaxXoauT UCTONb30BaHME

Pa30yxaowumn nakep

TAM FREECAP®

OAMH MHCTPYMEHT, MHOXKECTBO PeLIeHUi.

Pasbyxatowme nakepbl TAM FREECAP, akTBMpyemble BoAoOM

1 HedTbIO NCMONb3YITCA Ha PAa3NNYHBIX CTIOXKHbIX MPOeKTax
3aKaHYMBaHMA CKBaXVH BO BCEM MMpe.

Pa36yxatowme nakepbl FREECAP nucnonb3ytotca ana obecrneyeHms
6e30MacHOCTUN FOfIOBKM XBOCTOBMKA U JOSITOCPOUYHON LLEeNOCTHOCTU
LIEMEHTMPOBaHMA B rly6OKOBOAHbIX CKBaXKMHax MeKCMKaHCKOro 3anusa.
Makepbl FREECAP no3BonsAioT yCrneLwHo CnpaBmuTbCA C 3ajaYamm
N30/1ALMM BOJOHOCHBIX FOPU3OHTOB U CKBaXKMHHOTO MPUTOKa BOAbI B
Poccuu n B ABcTpanun. Bganu ot 6eperos 3anagHon AGpuku, nakepsbl
FREECAP ncnonb3ytotca ana obecneyeHnsa N3onaumm rpaBUAHbIX
bunbTpOoB B rNy6oKoBOAHbIX CKBaxMHax. B CLUA 1 KaHage, oHn
NCMONb3YIOTCA ANA U30NALMN 30H MHOFOCTaAUNHOIO Pa3pblBa.
CeskuTeCh C KOMMNaHvel TAM 1 y3HaiTe, Kak pa3byxatoLme nakepbl
FREECAP nomoryT Bam peLwunTb 3afaun cyiefytolero Ballero npoekTa
3aKaHYMBaHWA.

P
Ly
TAM INTERNATIONAL

T'uppaBnueckue u pa3byxaroliye nakepbl

www.tamintl.com

with ISO 13679 requirements and thirdly to special

finishing of the threading surface. This is why casing and

tubing pipes with Premium-class threading connections

are generally used in:

» presence of aggressive corrosive components such as
hydrogen sulphide or carbon dioxide in well production;

» high gas factor in well;

» during the construction of deep wells and wells with long
horizontal sections;

» during the construction of offshore wells.

TAM International: The use of certain types of premium
connections on casing provide higher tensile and
compression ratings along with higher torque loads
for situations where rotation of the casing or bending
moments may stress the connections creating leaks.
Higher torque values are critical for success in some
horizontal wells. Premium connections will also provide
gas tight seals.

How can the casing connections aid operators drill deviated
and extended reach wells?

Baker Hughes: For deviated and extended reach wells
premium connections are recommended because of their
higher strength and better sealing capabilities.



B 3AKAHYMBAHWME CKBAXWNH

MHOropPa3oBOro MaPaBINHECKOro nakepa ass UCTbITaHWA
[aBneHusi B 06CagHON KOIOHHE.

KoHTponb CKBA)KMHbLI NEPBOCTENEHHO Ba)XXEH Ha BCEX
aTanax v XXW3HeHHO Heo6XoAuUM NpyU 3aKaHYMBAHUU

AnA npefoTBpaLleHna HeKOHTPONMPYeMoro Bbixoaa
yrnesogopozos. KaKoBbl KitoyeBblie (hakTopbl Npy
BblGope NpeoXPaHUTENbHLIX KNanaHoB U pacnonoXxXeHuu
CKBAXUH?

beiikep Xbi03: OCHOBHbIE COOBPAKEHNS BKIKOHAIOT
MeTop, ycTaHoBkM (HKT mnn ncnons3osaHne TpoCOBOrO
N3BIEKAEMOrO MHCTPYMEHTA), MPOMUIb B BEPXHEN
4acTV NPELOXPaHUTENBHOMO KanaHa (ois cnycka Ha
HEero BCNoOMOraTtebHbIX KOMMOHEHTOB), pa3mMep Tpyo,
pa3Mep OTBEPCTUA YNSIOTHEHUS (MOL OTKIIOHEHNEM),
TVN Pe3bbbl BHELLHErO AnameTpa (0151 yCTaHOBKM
obcagku), rnybuHa yctaHoBkm (APl pekomeHayeT

ON9 MOPCKNX CKBaXKUH MUHMYM 100 METPOB HIXe
YPOBHS OHa MV HAMBOMBLLUYIO MOAXOOSALLYIO FyOuHY
0515 NPeAOTBPALLEHNS HAKOMEHNs acdansTeHa nm
TBEPOOro ocagka), pabodee gaBneHve, TeMnepaTypHbIn
HOMWHAI, METATNYPIUNS, BEC U TUM PE3LOLI U
HEeobxoOMMOCTb 3alMTbl/barnaca kabens.

Halliburton: CywiecTsyioT KnanaHbl-oTcekartenu,

Kak cryckaemble-nasnekaemble Ha HKT, Tak u

Ha NPOBOJIOYHON NebEOKE, C BOSMOXHOCTbLIO
BbIPaBHUBaHWA OABNEHNSA NPW OTKPLITUM U HE
ypaBHMBAOLLME, N3 CMIaBOB, YCTONYMBLIX K
KOPPO3uU1 1NN U3 CTaHaapTHbIX Matepuanos, 4ns
0O6LLEro NCMOB30BaHUS UV XKe O CreumanbHbIX
CBEPXrlyBOKMX CKBaXKMH BbICOKOIO AABEHNSA U
BbICOKOW Temnepatypsbl. s Toro, 4Tobbl MpaBuibHO
BbIOpaTh KNanaH-oTcekaTeb, He0bXOANMO 3HaTb
YCOBUS B CKB&XKNHE, OXXMAAEMbIA YPOBEHD U
Temnbl 06bIYM, 3a4aHHOE OAaBMEHNE B OTKPbLITOM 1

B 3aKpPbITOM CKBaXKMHE 1 T.4. CyLLEeCTBYET LUNPOKNIA
CMNEKTP KnanaHoB, NOOAXOAALMX ANS NCMONb30BaHNA B
Pa3NYHbIX YCNOBUAX SKCMyaTaumm 1 NO3BONSIOLLMX
KOHTPONMPOBAaTb CKBaXKNHY B TOM YUCIE U B Cllyyae
4Ype3BblHaHbIX CUTYaL.

TAM International: Mpwv BbIGOpPE MPEnOXPAHUTESIBHOTO
KanaHa Hy>KHO PYKOBOACTBOBATLCS OXKUAAEMbIM
OABMNEHNEM U TEM, KaKoe OBCNy>K1BaHWe npeanonaraeTcs
ONst CKBaXXMHbI. ECnn obcny>kmBaHmne CBa3aHo C
KOHTPOJIEM MNECKOMPOSIBIEHMSA, & CKBEXKMHHAS cpefa
copepxut H2S, Bbicokue conepxxarns CO2 nnn apyrine
KOPPO3MOHHbIE YCNOBUS, HEOBXOAMMO, YTOObI KnanaH Obin
YCTOM4MB K HM. OH 0O/MKEH BblAEP>KMBATH PELMPKYNALMIO
Ha MPOTSYKEHNM BCErO CPOKa SKCMJTyaTaumin CKBaKUHBbI,

a TarKe JOSPKEH NMPOoXoanTb paboyne UchbiTaHns Ha
NpeaMET NPaBUTIBHON €ro PaboTbl HE PeEXXe, YeM pPas B
Mecsiu,
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Tenaris: Operators can encounter several problems
while drilling extended reach wells such as high loads
with the need to push, bend and rotate the string into
place. TenarisHydril premium connections can make
significant contribution to successful operations in
deviated and horizontal drilling projects. TenarisHydril
Wedge™ Series flush and semi-flush connections

are especially suited for these applications because
they balance reduced clearance and high compression
resistance. Just as importantly, given that the opposing
flanks of the dovetail Wedge™ threads simultaneously
engage, they are able to withstand extreme torque.

Reducing time for drilling operations is another key
factor to take into consideration. Fast running jobs are
imperative in horizontal wells for technical reasons,

as the risk of an open hole collapsing is higher than

in a vertical one. By choosing Dopeless® technology,
Tenaris’s proprietary dope-free coating, operators save
time on the rig. The Dopeless® coating is applied at the
mill in a controlled industrial environment, eliminating the
need to apply dope at the rig site. Operators in Russia
and the Caspian Sea region are already experiencing the
benefits of Dopeless® technology for offshore and Arctic
environments.

TMK-Premium Services: When running casing strings
into wells with long horizontal sections, the running is
impeded with significant friction forces, which can be
minimized with special lubricant additives to the drilling
fluid, but this is often not enough and the string has to
be rotated and burdened with additional weight load. In
this case, special premium insistent connections, which
have an internal stop that does not only provide integrity
in couplings, but also allows to withstand significant
compressive loads and high rotation torque.

TAM International: Using premium casing connections allow
for better equivalent circulating densities (ECDs) in mud
removal for performing cementing operation of the casing
strings. The premium connections offer higher bending

and torque rating which assist in passing through high dog
leg severity or short radius well bores. In some extended
reach wells or horizontal wells, rotation is required to reduce
friction in order to install a casing string. The amount of
torque required to do this usually requires a premium
connection.

What are the key considerations for operators when selecting
tubulars for their offshore drilling programs?

Baker Hughes: Certainly for offshore operations careful
planning of the design of the casing strings is needed
for their tensile, torque and burst strengths as well as
other parameters. For the supply of suitable casing
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MeTopq paboTbl KnanaHa onpeaenseT ero
pacnono)eHune. bonblUMHCTBO NPeaoXpaHnTeNbHbIX
KNanaHoOB pa3MeLLanTCs Kak MUHMMYM Ha 90 dyToBs
(30 M) HWXKe rpaHuLbl nna, a NPodUsb NOCaA04HOr0
HUNNensa pacnonaraeTcs UM HenoCPEACTBEHHO
nosepx SCSSV nnn Ha 30 dyToB (10 M) BblLLE,
4TOObI NO3BONNTEL YCTAHOBKY BTOPUYHOIO
NpPeaoxXpaHUTENbHOIro KnanaHa (Ha kaHaTe uam
KONTHOOUHrE).

06caaxa/Tpy6onpoBop:

KaxoBbl npenmyLLecTBa 06¢cagHbIX KOHHEKTOPOB Kiacca
npeMuym nepep 06blYHbIMKM TPY6amu cTanaapta AP/
GOST, 1 KaKoBbI NpPeUMyLLEecTBA UX MCNONb30BaHNA ANA
6ypoBbIX NOAPAAYMKOB U ONepaTopoB?

beikep Xbt03: CoenmHeHns knacca Premium
paspaboTaHbl C YMIOTHEHUAMN METANN-K-METaNsy 1

He 3aBUCSAT OT Pe3bObl U HE HYXXOAKOTCS B PE3LO0OBOW
cmaske ansa obecnedeHrs ynnotHeHnsa. CoegnHeHNs
Premium yalue Bcero nponssogdTcs Ha MalMHHOM
060pyO0BaHMM MO O4eHb TOYHBIM CTaHAApPTaM,
obecne4yrBasi MpaBUIbHOE COEAVMHEHNE MO Pe3bbe U
04eHb MPOYHOE YMNOTHEHNE METANST-K-METasy.
OBbI4HO, coeamHerua Premium paspabarbiBaroTcst C
Bonee BbICOKMMN MPOYHOCTHBIMU XapakKTEPUCTUKAMMU,
4em Opyrve COeoMHEHNs 1 3TO MOXKET OblTb BaXKHbIM MpK
MCNoJib30BaHNM Ha FJ'Iy6OKI/IX CKBaXKMHaX, CKBaXXNHax
BbICOKOIO AABMIEHMS U BbICOKMX TeMneparyp nmbo angd
HaKJ1IOHHbIX CKBa>KVH, rae Harpy3kmn Ha coegHeHnAa MoryT
ObITb 3HAYUTENBHO BbILLE.

B uenom, MOXKHO ckazaTb, 4TO coegnHeHnst Premium
NCMONb3YOTCA, B OCHOBHOM, HA MOPCKMX CKBabKMHAX

BO BCEM MUPE, Y4MTbIBas 06ecnevBaemyto MMm
OOMNONHUTENBHYIO BE30MACHOCTb. TakXKe HACTOATENBHO
PEKOMEHAYETCS NCMONb30BaTb CoeanHeHNA Premium ans
JOBObIX ra30BbIX CKBaXKMH.

Mpn ycTaHoBke 06cagkM 1 TPYO C NCMOMb30BaHNEM
coeduHeHnn Premium, HacTOATENbHO PEKOMEHOYETCH
NCMOJIb30BaHME COOTBETCTBYHIOLLIEN CUCTEMBI

CMUIOBOIO BpaLLEHWS ANst 06ecneqeHmst MpaBuaIbHON
YCTaHOBKMW. Takke pekOMeHOYETCS NCMOSb30BaTb
NPUBOOHOV TPYOHbI KITHOY MPaBUIBHOMO pa3mepa

C VHTErpmpoBaHHbIM MMApPaBANYeCKM 06paTHbIM
3aTtBOpPOM. “Berkep Xbto3” UCMOMBb3YET CBOKO CUCTEMY
“Salvo” onst MOHUTOPWHIA CBUHYMBaHWSA COEQNHEHNSA 1
3anmncK NoTy4EHHOrO KOHEYHOMO BpaLLAIOLLErO0 MOMEHTa
1 OpYyrnx NapameTpoB, KOTOPbIE 3aTEM MOMYT XPaHUTLCS
B JAOKYMEHTALM MO CKBaKMHE.

Tenaris: PestboBble coeguHenus ctaHgapta API/GOST
0BbI4HO MCMONB3YKOTCA ANA 06CaaKM HernyboKmx
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and connections it is best to rely on one of the major
manufacturers who have a strong reputation in this
field. It is also essential to source float and stage
equipment and other accessories with matching
connections.

Tenaris: The first factor to take into consideration is

the environment. The Macondo case has shown how
extreme the consequences of an offshore failure can

be. Also, in many parts of the world, local governments
impose strict regulations on drilling operations to limit
the environmental footprint. When operating offshore,
customers need to choose reliable, field proven products
to minimize risk and costly workover operations as well
as guaranteeing the safety of everyone on the rig.

When choosing Dopeless® technology, the operator is
relieved from performing a number of connection doping
and cleaning tasks during the running preparation phase.
Dopeless® connections require less people on the rig
floor, reducing the chances of potential accidents and
making pipe running operations safer. Since connections
arrive rig-ready, much simpler and faster running jobs
are attained. Also, the uniformly applied dry coating
consistently generates very stable make-ups. Thanks to
the increased galling resistance provided by Dopeless®
technology, operators are more likely to experience a
smooth running operation, significantly reducing the

risk of connection damage. This technology debuted in
Norway in 2003, home to the strictest drilling regulations
worldwide.

Tenaris offers many services to contribute to the successful
execution of offshore operations. Our technical sales team
can provide string design and material selection services.
We can provide logistics services to guarantee products
are available when needed. Tenaris can also deploy its

field service specialists to support the running and help
guarantee the correct installation of the casing at the
offshore platform.

TMK-Premium Services: Offshore wells call for a number
of special requirements to the piping and downhole
equipment:

» first of all, the connection of casing pipes must have
metal-to-metal sealinig and coupling must be 100%
effective;

» connections must comply with requirements of ISO
13679 standard, level CAL-4;

» services available on shore.

TAM International: The mechanical properties - burst

and collapse pressure ratings, tensile strength, thread
connections, corrosion resistance, metallurgy, availability
and cost.
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CKB&XXWH M CHATAIOTCS AaBHO MCMONb3YyeEMOWN 1 Hanbornee
ycTosiBLLENCA TexHonoruen. CoequHeHns ke kKnacca
Premium Bknto4atoT B cebsl NepeaoBble MHKXEHEPHbIE
pa3paboTKN 1 NCMOMBb3YIOTCS B CKBAXKMHAX C BbICOKMMM
naBneHusIMn 1 TeMnepartypamm, Npy 60abLLINX

0TX0Max, a Tak e Npu ApYrux CAOXHbLIX YCNOBUSIX
aKcnnyaTaumu, roe TpaanLmMoHHbIe pe3bbbl He MOMyT
ObITb MCMONB30BaHbI BBUAY YPESMEPHBIX HArPY3OK.

KomnaHus Tenaris npegiaraeT NoHbIN CHexkTp
BbICOKOMPON3BOANTENBHbIX COEANHEHWIN Knacca
Premium mapkum TenarisHydril ons ncnonsaosBaHus

B CaMbIX CJIOXKHbIX YCJIOBUAX. Hatum coegnHeHnA
Wedge™ n Blue® B codeTaHum ¢ Hallen 6e3cMa3oqHON
TexHonorven Dopeless® noMoratT CoOKpaTUTb PUCKN

1 CNoCcOBCTBYIOT 601ee 3hPEKTUBHOM 3KCMyaTaLmm
MECTOPOXXOEHUI.

TMK-Premium Services: MpumeHeHne o6cagHbix

1 HACOCHO-KOMMPECCOPHBIX TPY6 C pe3bboBbIMA
coeunHeEHNAMN Knacca lNMpeMuym npu CTPOUTENBCTBE
CKB&XXMH OO/MKHO ObITb BECbMa 060CHOBAHHbIM,
MOCKOJIbKY X CTOMMOCTb 3HAa4MTENbHO Bbille
CTaHOapTHbIX TPYO ¢ pe3bb0oBbIMU COEaNHEHNAMM
no NOCT P 53365 n API Spec 5B. 9T0 ¢Bs3aHo:
BO-MepBbIX C 60/bLIMM BPEMEHEM Ha U3rOTOBJIEHNE
N KOHTPOb pe3bb, BO-BTOPbLIX C MPOBEAEHNEM
OOPOroCTOALMX UCMBITAHUA B COOTBETCTBUM C
TpeboaHusamn ctaHgapTa ISO 13679, B TpeTbnX 13-
3a crneynanbHON OTAENKM MOBEPXHOCTU Pe3bObl.

MNosTomMy obcagHble M HACOCHO-KOMMPECCOPHbIE TRYDbI C
Pe3b60BbIMK COeAMHEHNSAMIN Knacca [pemmym B obLLEM
Chy4ae NMpYMeHsoT:

» MPW HAMMHMN B MPOAYKLUMN CKBaXKNH KOPPO3NOHHO-
arpeCCMBHbIX KOMMOHEHTOB, TakMX Kak CepOBOLOPOL, U
YINEKNCIbIV rag;

» MPW BbICOKOM ra30BOM (DaKTOPE B CKBAKMHE;

» MPU CTPOUTENBCTBE MTYBOKMX CKBaXKWH, I CKBEXKMH C
B0ABLIMMM FOPUBOHTATBHBIMU YHaCTKaMu;

» MPU CTPOUTENBCTBE MOPCKUX CKBaXKMH.

TAM International: cnonb3oBaHve HEKOTOPbLIX
coefuHeHun kKnacca Premium gnsa obcagku
obecneynBaeT 6051e€e BbICOKME KOSDPULMEHTDI
YANOTHEHWS U CXXaTus, Hapsay ¢ D0f1ee BbICOKMM
COMPOTUBMIEHNEM CKPYUMBAKOLLM Harpy3Kam,

ONga cuTyauun, Korga BpatlleHne obcankm nnm
M3rnbatoLLNn MOMEHT MOIYT CO30aBaTb YPEe3MEPHOE
OaBNeHne Ha coeanHeHns, cos3faBas Tevb. B
HEKOTOPbIX FOPU3OHTaSIbHbIX CKBaXKMHAxX 6onee
BbICOKOE COMPOTUBIIEHNE CKPYUMBAOLWMM Harpy3kam
4YpEe3BbIYAMHO BaXKHO AN ycnelwHom paboTtel. Kpome
TOro, coeanHeHns knacca Premium obecneynsatoT
ra3oHenpoHULaeMoe ynioTHEHNE.
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Gement:

A good primary cement job is essential to ensure long term
well integrity. How do your products achieve this?

Baker Hughes: To ensure long term wellbore integrity,
the cement design must address both the chemistry of
the slurry design as well as the physical placement of
that slurry into the wellbore. Baker Hughes cementing
products allow modification of the slurry properties

to address the individual wellbore conditions for each
application. From materials that can prevent gas
migration to those that modify the long term mechanical
properties of the set cement are carefully applied where
appropriate to the cement designs. Spacers designed
to remove the drilling fluid and prepare the wellbore

for cement are key to the overall cement job design.
Coupling the slurry and spacer designs with the use

of Baker Hughes state of the art cement placement
modelling assures the total job design addresses all
critical factors including centralization, pump rate,
pressure control, etc. to assure long term integrity for
each job.

Inflatable products can also enhance a standard cement
job by providing specific points of isolation. An inflatable
packer element will completely fill a washed out, irregular
hole and provide a pressure seal against the formation.
Additionally, swellable packers can be cemented around
as a means of short term cement enhancement and also
provide a long term solution to hydrocarbon migration
through micro annulus fractures

TAM International: TAM packers are run to complement
the cement job. When using an inflatable packer on the
casing string that is being cemented, the placement of
the packer is determined by what the customer wants to
achieve, whether it is to prevent gas migration, prevent
gas cut cement, isolate a loss circulation zone, address
micro annulus formation, enable multi-stage cementing,
or prevent channelling due to poor mud removal, etc.
Swellable packers have also been shown to enhance
primary cement jobs in a number of ways. They are used
to prevent micro annulus problems and assist in protecting
the cement sheath from being damaged during casing
pressure tests.

What advantages does cement have over
swellable solutions?

Baker Hughes: Properly designed and placed cement
slurries can provide wellbore isolation throughout the
entire wellbore. Unlike mechanical means like swellable
packers, cement is not limited to specific locations within
the well. To be effective, the swellable packer must be
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Kak o6caHble KOHHEKTOPbI MOMOralT onepaTopam 6ypuUTh
HAKMOHHbIE CKBAXXMHbI N CKBA)KMHbI C GONbLIMM OTXO0ZA0M
0T BepTuKanu?

beiikep Xbi03: CoenyHeHVs Premium pekoMeHayeTcs
MCnoJsib30BaTb AJ19 HAaKJTOHHbIX CKBa>KNH 1 CKBa>XH C
B0NbLIMM OTXOA0M, T.K. OHW UMEKOT BOJbLLYHO MPOYHOCTb
1 0becne4vnBatoT Ny4Llee YnioTHEHME.

Tenaris: 3a4acTtyio BO Bpemsi 6ypeHNs CKBaXKMH C
B0NbLWMMIN OTXOAAaMM, OMepaTopbl CTANKUBAKOTCA

CO CNOXXHOCTSAMU, TaKUMU KaK BbICOKME Harpy3Kn u
HeobX0OMMOCTb NpPOoTanKMBaTh, N3rbaTb 1 BpaLlaTb
KOMOHHY AN ee NpaBubHOM YCTaHOBKM. CoeanHEHNS
TenarisHydril knacca Premium no3BonstoT CHNA3UTb
pucku npu cnycke OK B Takne CKBaxKWHbI. [ aakme

N NONYBbICaXKEHHblE CoeanHeHns Tuna TenarisHydril
Wedge™ 0Co6eHHO XOPOLLIO MOAXOAAT ANst TaKOoro
MCMOMNB30BaHNSA, MOCKOJIBKY OHY MO3BOSAIOT 06ecneqnTsb
fanaHc Mexxay yMeHbLLIEHHbIM 3a30P0M U BbICOK/M
COMPOTUBAEHNEM CXXATUO. HACTOMBKO YKe BaXKHbIM
NPENMYLLIECTBOM SBMISETCA TO, YTO NPOTUBOMONOXKHbIE
CTOPOHbI PE3bOLI COEANHEHMA TUMA “NacTOYKMH XBOCT”
Wedge™ akTnBnpyroTCst OOHOBPEMEHHO, YTO MO3BONSET
M BbIOEKMBATb SKCTPEMASIbHbBIE HArPY3KM KPYTALLErO
MOMEHTA.

Takke 0gHVM U3 KNKHYEBBIX (haKTOPOB, KOTOPbLIE
HeoBX0OMMO YHUTBIBATb, ABMAETCA COKpALLEHNE
BpemMeHn bypeHus. Bonee 6bicTpoe BypeHne
4YpPE3BbIYaHO BAXKHO AN FOPUSOHTASTBHBIX CKBaXKMUH
N3 TEXHUYECKUX COODpaKeHul, T.K. pUck obesana
HeOBCa)KEHHOW FOPU3OHTANIbHOW CKBaXKMHbI
3HAYUTENBHO BbILLE, HEXXENN BEPTUKANBHON. Bibrpas
3anaTeHTOBaHHY KOMMaHnen Tenaris 6e3cMa3o4Hyro
TexHonormno Dopeless®, onepaTopbl MOMyT COKPaTUTb
BPEMS 3aTpadynBaeMoe Ha Cryck 06CagHON KOMOHHBI.
NokpbiTe Dopeless® HaHoCcUTCA Ha habpuke,

B KOHTPOMPYEMBIX MPOMBILLIIEHHBIX YCIOBUSIX,
fnarogaps Yemy ycTpaHaeTcsd He0OOXOAUMOCTb

HaHeceHNs Pe3bOOYMNOTHUTENBHOM CMaskm Ha BypPOBOW.

Onepatopbl B Poccum n B Kacnmmckom permoHe y>xe
y3HaM npenmyLLecTBa TexHonorum Dopeless® npu
paboTe B MOPCKUX 1 aPKTUHECKMX YCITOBUSIX.

TMK-Premium Services: Mpwu criycke o6cafHbIx

KOJIOHH B CKB&XXMHbI C 6OMbLUMMW FOPU30HTabHbIMI
y4acTKaMm NepeMeLLIEHNIO KOMOHHbI MPOTUBOAENCTBYIOT
3HAYUTENBHBIE CUIbI TPEHUS!, KOTOPbIE BO3MOXHO
MUHUMN3NPOBATbL 3a CHET CreLmanbHbIX CMa304HbIX
006aBoK B OypOBOM pacTBOP, HO 3TOrO 3a4acTyto
ObIBaeT He JOCTATOYHO, MPUXOAUTLCS BpallaTh KOMOHHY
obcafHbIX TPYO 1 Harpy>xaTb €€ [ONONHUTENbHBIM
BECOM. B TakoM cfydae NpUMeEHSOTCA creLvanbHble
YMOPHbIE COEANHEHNS MPEMUYM, BHYTPEHHWIA yrop
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placed in a specific location within the wellbore, and

can only provide isolation in that specific area. While
effective in providing a localized seal, many designs call
for coupling the use of swellable packers with cementing
to assure total wellbore isolation.

TAM International: It is readily available on most locations,
simple to use and accepted by industry. Cement will
protect the outside of the casing from corrosion over
intervals where this may be a problem. Cement will also
help support the casing from high internal pressures,
whereas swellable packers would not be able to.

Russia is about to embark on significant offshore exploration
and production. How will the offshore market affect the
products that Russian’s are familiar and comfortable

with using?

Baler Hughes: The cementing products and systems
used in the offshore environment will still be familiar

to those currently used in Russia. The difference will
be some of the additives may now be supplied in their
liquid form rather than dry, allowing ready modification
of slurry properties without the need for shipping a
new dry blended system to the rig.

TAM International: Currently TAM products are being used
in Russia, both swellable and inflatable packers, for both
land and offshore operations. Recent annular gas migration
problems in the Gulf of Mexico and elsewhere show that
additional mechanical barriers should be utilized on each
casing string to prevent environmental disasters due to
unforeseen occurrences. Hurricanes Katrina and lke
certainly exposed these problems.

Swellables:

Many industry veterans are familiar with cement over
swellable elastomers. What henefits do swellable solutions
bring compared to cementing?

Baker Hughes: Unlike cement, swellable packers provide
a means of long term annular isolation that is not prone
to failure due to micro annulus fractures resulting from
temperature or pressure induced tubing movement.
Also, swellable packers are much more economical
and operationally efficient than cementing.

Swellable packers can give an additional assurance
of a seal at a specific location in the well, and do

not have the associated rigorous testing required for
cementing. Swellable packers can be placed virtually
anywhere on the casing string, yet are limited to
some extent by the fluid environment and
temperature.
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KOTOPbIX B MydhTe KpoMe 0BeCneYeHNsa repMETUHHOCTH,
MO3BONSET BblAEPXKMBATb 3HAYNTENBHBIE CXXMMAtOLLINE
Harpy3K1 1 BbICOKIN MOMEHT BPALLIEHMS.

TAM International: icnonbsoBaHve coeamHeHMn knacca
Premium ons o6cagkn NO3BOMAET YYHLLEHHYHO
SKBUBAJIEHTHYIO MJIOTHOCTb LIMPKYIUPYHOLLLErO pacTeopa
(BINL) mpwn BbITECHEHMM BYPOBOrO pPacTBOpa BO Bpems
LIEMEHTNPOBaHNSA 0BcagHOn KONMOHHbI. CoeanHEHNS
Premium obecneunBatoT 6onee BbICOKME NapamMeTpbl
NCKPUBIEHNA N KPYTALLLErO MOMEHTa, YTO NMOMOXET
0bnerynTb NPOXOL ECTECTBEHHbBIX UCKPUBIEHWIA
CKBa>KWMHbl B CTBOJ1AaX C MaJllbiM paanyCcoMm. B HEKOTOPbLIX
CKBaXXMHax ¢ BONbLIMM OTXOO0M WU FOPU3OHTASBHbBIX
CKBaXXMHax, BpalLieH1e HeObXoANMO AN COKpaLLEHNS
TPEHWSA BO BPEMS YCTAHOBKM 06CaQHOM KOMOHHbBI. B
3ATUX Clydadax NCrNonb3yeTCA Takom prTFILLI,I/IVI MOMEHT,
KOTOPbIN 0ObIYHO TPEBYET MCMOIb30BaHNA COEANHEHNI
knacca Premium.

Y1o onepaTopbl AOMKHbLI NPMHMMATDL BO BHUMaHUE Npu
BbiGope 06CaAKN 1 KOHHEKTOPOB ANA UCNONb30BAHNA HA
MOPCKUX GYNOBbLIX NpoeKTax?

beikep Xbi03: GesycnosHo, Npu paboTe B Mope
HeobXOAVMO TOYHOE MPOEKTMPOBAHME 06CaAHBIX KOMOHH
01151 ydeTa X NPOYHOCTU Ha PacTshKeHe, BpaLlaroLLniz
MOMEHT W1 MPOYHOCTU Ha pPa3pbIB, CPEAN MPOHNX
XapakTepuCTrK. NocTaBky NoaxoasLlen ob6cagkm 1
COEAVHEHUI NyYLle BCEro AOBEPUTb OAHOMY 13 KPYMHbIX
NPON3BOANTENEN, UMEIOLLINX BbICOKYIO pernyTauuio B
aTom chepe. Takke HeobxoaMMO 0becnevnTb MOCTaBKyY
OCHACTKM A5 CnycKa 06cagHOM KONMOHHbI Ha mnaBsy v
CTaaQMOHHOIO 060PYA0BaHMSA U APYIX KOMMOHEHTOB C
NnoaxoasaLUMMM COEANHEHNSMMU.

Tenaris: Mepsoe, Ha 4TO cnegyeTt obpaTUTb
BHMMaHWE, 3TO 6e30MacHOCTb A1 OKPY>KatoLLEN
cpenpl. MpouclecTBne Ha MakoHO0 nokasana BCew,
HACKOJIbKO CEepbe3HbIMU MOryT ObITb MOCNEACTBUSA
aBapurHoOM cntyauum B Mope. KpomMe Toro, BO MHOIMMX
CTpaHax M1pa, NpaBMTeNbCTBa YCTaHaBAMBAKOT OYEHb
CTpOrve HopMbl BypOoBbLIX Onepaunin Ans CoKpalLeHus
HeraTMBHOIO BO3AENCTBUS HA OKPY>KAKOLLYHO

cpeny. Npn paboTe B MOpe, 3akadymkam cnegyet
BblGMpaTb HaOeXHblE U MPOBEPEHHbIE B paboTe
NPOAYKTbI, YTOObI COKPATUTb PUCK HeyAaqHbIX pabdoT
1N LOPOrOCTOALLEr0 PEMOHTA CKBaXKWNH, a Takxke
obecnednTb 6630MacHOCTb BCEX paboTatoWmx Ha
BypoBor nnatdopme.

Bbibupasa texHonormno Dopeless®, onepatop
0CBOBOXOAET CeBs OT HEOOXOAMMOCTI NPOU3BOONTL
onepaumm No 06paboTKe 1 YUCTKE COEAVHEHNA BO
BpemMs NOAroToBkM K crycky. CoeanHeHns ¢ Dopeless®

28 | ROGTEC

Halliburton: Cementing will always be an important
part of the well construction process for some of

the casing strings. Swellable products can provide a
means of complementing a cement job (i.e. can be
used in conjunction with cement as insurance against
production up a mud channel micro-annulus). Also
Swellpacker systems can be used when openhole
completions are required and isolation is needed.
Swellpacker systems provide an effective seal in the
presence of the swelling medium that is required (oil
or water). Swell times can be engineered through the
elastomer selection and application of delay barriers.

TAM International: Swellable packers promote simplicity,
reliability and provide a level of insurance against well
integrity issues. In open hole completions there are two
valuable benefits: 1) in soft formations the productivity
index is enhanced due to exposure of the entire sand
face to the pressure draw down and 2) in productive
fractured formations naturally occurring fractures are not
covered with a cement sheath. Swellables are essential
for newer technologies such as ICD’s and will play a large
role in Advanced Well Completions that require down hole
instrumentation. Swellable packers also complement the
cementing operations in preventing micro annulus and
other problems as described in #12 above.

Tendeka: Swellable Packers are a disruptive technology,
they are simple, efficient and reliable. The first water
swelling packers came from a major operators R&D
department in 2001 and are licenced to Tendeka
(Osmotic water swelling packers). Oil swelling packers
arrived a little later and both are offered, with each having
distinct applications.

The combination of long liner sections, complicated cement
jobs and expensive perforating equipment makes liners with
swelling elastomer sections and flow control equipment

a very cost-effective alternative. This technology has

seen a major uptake both in fracturing of low permeable
formations such as shale plays and in high permeable sand
stone reservoirs. The technology has replaced many of

the alternative devices such as inflatables or mechanical
Packers.

Cementing and perforating long horizontal zones often
proves problematic, either with losses occuring or water
channelling during production (micro annulus) caused by
thermal dynamic expansion, contraction and expansion
of the liner or the loss of hydrostatic pressure when the
cement gels.

Major Service providers are beginning to offer cement
impregnated with swellable compounds to augment the
cement bond and prevent water channelling.

www.rogtecmagazine.com
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TPebYIOT MEHbLLErO KONMYECTBA NepcoHana Ha 6ypoBow,
YTO COKpAaLLAeT LaHChl MOTEHLMaNbHbIX HECHACTHbIX
Cny4aesB 1 cnocobCTBYHOT bonee 6e30MmacHoOn

paboTe. [MOCKONbKY COeANHEHNS MOCTaBISATCS YKe
rOTOBbIMW K paboTe, CNYyCKM CTAHOBATCSA MPOLLE W
BbicTpee. Kpome Toro, paBHOMEPHO HaHECEHHOE

CyXO€ MOKPbITUE MOCTOSAHHO 0becneyvmBaeT 6onee
CcTabunbHOE CBUHYMBaHWe. bnarogaps obecnevrBaeMon
TexHonorven Dopeless® 60/bLUen yCTOMHMBOCTHU

K MOBPEXOEHWSAM, YBENNYMBAETCS BEPOATHOCTb
6ecnepebonHOro BypeHNsa N 3HAYUTENBHO COKPALLLAETCS
BO3MOXXHOCTb MOBPEXAEHWST COEAMHERHMS. ITa
TEXHONOMMS BNepBble Oblia ncnonb3osaHa B 2003 rogy
B HopBerun, rae perynnpoBaHmne 6ypoBbix paboT camoe
CTPOroe B Mupe.

Tenaris npegnaraeT MHOXECTBO YCIyr,
CMOCOBCTBYIOLLMX YCMELLUHOMY MPOBEAEHNIO paboT B
Mope. Hall TexH1n4ecKknin nepcoHan oTaena Npoaax
MOXXET MNPEANTOXNTb YCNYrA MO BbIGOpy TPYO U
MarTepuanos, NOAXOAALLNX ONFA KaXKOOrO KOHKPETHOro
npoekTa. Mbl Takxe obecrnevynBaem ycayru no
NOMNCTUKE C rapaHTUen TOro, YTO NPOAyKTbl ByayT Ha
MEeCTe Toraa, Korga a1o Heobxoaumo. Takxke Tenaris
npepnaraeT ycnyry no paboTe Hallnx crneuvanMcToB
Ha BypoBOV 3aKasynka s obecnedeHns NOAAEPX KM
CMyCKOB U rapaHTum NpaBuibHOM YCTaHOBKM 06CaaKu
npy BypPeHM C MOPCKIMX MNaTdOPM.

TMK-Premium Services: Mopckme CKBaKMHbI MPeSbaBIAoT
K Tpyb6am 1 BHYTPUCKBaXKMHHOMY 0O0PYO0BaHUIO PAf
cneuvanbHbIX TPebGOoBaHNI:

» B NEPBYO O4epedb COeaMHeEHNa obcaaHblX TPYO OOMKHbI
VMETb YMITOTHEHME MeTaUI-MeTau1 U 9PIEKTUBHOCTL
My TOBOIO coeanHeHnst AomkHa 6bimb 100%;

» KBaJMUKaLMA COeOMHEHNIA HA COOTBETCTBME
TpeboBaHu ctaHaapTa ISO 13679 yposeHs CAL-4;

» Hanm4me cepBuca Ha bepery.

TAM International: MexaHnyeckue XxapakTepuUCTUKn —
3HAYEHMST COMPOTUBNEHNS Pa3PbIBY Y CMATUIO, MPOYHOCTb
Ha PacTAXEHWE, Ka4ecTBO Pe3bBOBOr0 COeAVHEHNS,
COMPOTUBIEHME KOPPO3MM, METaNyprndeckmne
XapaKTePUCTVIKM, OOCTYNMHOCTb M CTOUMOCTb.

llemeHTUpOBaHWE:

KayecTBeHHoe nepeyyHoe eMEeHTUPOBaHe Heo6XoANMO
ANA AOArocPOYHONM NPOYHOCTU CKBAXMHBL. KaK Bawum
NPOAYKTbI NOMOraT A0CTNYb Lenu?

beikep Xbt03: [nsg obecrneqeHns oAroCpoYHOM
MPOYHOCTN CKBaXXWHbI, MPOEKT LeMeHTNPOBaAHNA
[OJIXKEH YHUTBIBATL KaK XMMUIO pacTeopa, Tak
n q)I/ISVI‘-IeCKI/Ie aCleKTbl pa3MeLlleHnsa 3Toro
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Are swellahle solutions as equally applicable in the offshore
sector as onshore?

Baker Hughes: Swellable solutions have been used
primarily for zonal isolation in onshore open hole
completions; however, there is a growing trend to utilize
them in a number of key offshore applications as well.

In general swellable compounds are composed of the
same proven elastomers used in virtually all other oilfield
sealing components, and have been rated to as high as
10,000 psi at 400F in some applications.

There are no additional limitations to the use of swellable
packers in the offshore environment when compared to

onshore. The only differences would be in the design of

the packer to properly address the specific environment
found in the offshore well.

TAM International: Several deep water operators now
use swellable packers on several of their casing strings
as a secondary barrier for liner top packers, secondary/
tertiary barriers to cement, or micro annulus barriers to
prevent gas migration. The regulations for the offshore
environment typically favour cementing, but they will
eventually catch up.

Tendeka: The veterans are coming around on this
issue. Swellable packers are applicable both offshore
and onshore and are purely a well construction
medium with multiple uses, including well integrity and
the onshore shale frac market. Swellables compete
directly with cementing and perforating technologies
for multi stage fracs and offer significant cost benefit
advantages. As an example - with swellables you run
the completion, wait for the swell and frac all zones
(20 stages) in the well.

The alternative is to cement and set a composite plug,
perforate, frac and then set a composite plug and repeat
this process for all 20 stages. This keeps the expensive
frac crew on the well site for extended periods of time
during the plug running and perforating.

Some swellable elastomers are activated in water and
others in oil. What are the key applications for each type?

Balter Hughes: The applications for the two base
elastomers are essentially the same; however,
selection is typically based on specific operational
parameters such as bottom hole temperature, the
wellbore fluid during deployment, and the completion
fluid selected. That being said, oil-swell compounds
are utilized more often in high temperature and
pressure applications as they are often rated to higher
temperatures than water-swell compounds.
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pacTBopa B CTBOJT CKBaXKWHbI. [TpoayKThbl AN
LueMeHTUpoBaHua komnaHum “berkep Xbto3”
NO3BONSAOT MOAUMDULMPOBATL XapakTePUCTUKN
pacTBopa ANs y4eTa KOHKPETHbIX YCOBUM
KaXxgoWn CKBaXKWHbl. Tam, rge aTo Heobxoanmo,
B MPOEKTE LLEMEHTUPOBAHUSA UCMOMb3YHOTCA
pasnnyHble MaTepuansl, OT NO3BONSOLMX
npefoTBPaTUTbL MUrpaLMio rasa 4o NO3BONAOLWMX
MOANMDULMPOBATL ONTOCPOYHbIE MEXAHUYECKNE
XapakKTepUCTUKN 3aKa4MBaAEMOro LEMeHTA.
BydepHbie xungkocTn, paspaboTaHHble 45
yCTpaHeHnsa BypoBOM XXUOKOCTU U MOLAFOTOBKM
CTBOJMA K LLEMEHTUPOBAHUIO — KJIIOYEBOW acnekT
BCen npouenypbl LeMeHTpoBaHnsa. CovetanHne
OypoBOro pacTeopa 1 coctaBa bydepHomn
XKNOKOCTW C UCMNONb30BaHMeM NepenoBbiX
MEeTOO0B MOOENNPOBAHUSA LLEMEHTUPOBAHNS
“belnkep Xbto3” MO3BONST 06ecnednTb, YTOObI
OBLLNIN NPOEKT LEMEHTUPOBAHWA OXBaTblBal BCe
KpuTndeckmne hakTopbl, BKIOYAdA LLeHTpanmsaymio,
TeMnbl 3aKa4kn, KOHTPOMNb AaBNEHUS W T.4., YTO
rapaHTpyeT 4OFOCPOYHYKD MPOYHOCTb KaXXA40own
CKBa>XUHbI.

['MapaBnn4ecKne NPOOYKTbl TAKXE MOMyT
NCMONb30BaTbCS MPU OBbIMHOM LIEMEHTUPOBAHWN,
obecnevmBas TOHEYHY N30IAUMIO. [ MapaBANYECKNI
nakep LUeMKOM 3anofIHAT PasMbITyo, HEMPaBUbHOM
OPMbI CKBXKMHY 1 0BECMEHYNT HAOEXHOE
YMNOTHEHME MO AaBNEHVEM MeEXAY NOPOA0 1
obcagkon. Kpome Toro, pasdyxatoLiye nakepsbl

MOTYT ObITb 3aLEMEHTNPOBAHbI BOKPYT Kak cpeacTtsa
KPaTKOCPOYHOMO YCUNEHNA LEMEHTUPOBAHNSA U TaKXKE
obecrneyar JONrOCPOYHOE PELLIEHE MPOTUB MUMpaLmm
YrNeBoOoPOA0B HYepes MUKPOTRELLMHBI 3aTRYOHOMO
MpoCTpaHCcTBa.

TAM International: Makepsl TAM cnyxar gna
OOMNOJIHEHWA LeMeHTNPOBaHUA. |_|pl/l NCMNONb30BaHNN
rMOpaBMHECKOro nakepa Bo BPeMS LLEMEHTUPOBaHWS
06cagHOM KOMOHHbI, pasMeLLEHVE nakepa
OMNPefEenseTcs XenaeMbiM pesynbTaToM, Oyab To
NpeaoTBpRAaLLEHVE MUrpaLIN ra3a, NpeaoTBpalLleHne
rasvpoBaHns LeMeHTa, N30A5LIMS 30HbI MOMIOLLEHUS
MPOMBIBOYHOM XNOKOCTN, peLLeHme Npobnem ¢
opMm1poBaHEM MUKPOKOSLLIEBBIX 30H, 0DecrneveHne
yCﬂOBIAVI OnAa MHOrosTarHoro LemMeHTnpoBaHna i
npenoTepaLleHne 06pa3oBaHNs KaHaNOB B LIEMEHTE
BCJiegCcTBMe HeKaveCTBEeHHOIro BbITeCHEHNA 6ypOBOFO
pacTBopa 1 T.N. Pasbyxatolime nakepbl Takxxe MOryT
yny4duwatb ueMeHTnpoBaHe HECKOJIbKUMU cnocobamu.
OHW NCnonb3yTCcs ANg NPeaoTBpaLLEHNS MPobiem

C MMNKPOKOJIbLEBBbIMX 30HaMM 1 NMOMOratoT 3allnNTUTb
LEMEHTHYIO 060/104KY OT MOBPEXAEHWIA MPU UCMbITAHUSX
obcaakn OaBeHVEM.
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The choice of which elastomer to use in a particular well
will be one of the key design elements in the job design.
Selection of which elastomer to use will depend on the
fluid environment in which the packer will be used. Some
wells incorporate dual systems, using both types of
elastomers.

Halliburton: Oil-swelling or water-swelling packers can
be used in any well; the key is to understand what
conditions are required for the packers to function
properly. In the event a water zone needs to be
isolated, it would probably be the best application for
a water-swelling since there is a continual supply of
water that could be used in the swelling process and
no additional fluids would be needed to be pumped
downhole to aid in the swelling process. The same
would apply in the situation where an oil formation is
present.

TAM International: TAM has multiple rubber
compounds so that the elastomer is designed to the
operator’s fluid program; the completion/well bore
fluid determines which type of swellable elastomer

is run. We provide swellable packers for both oil and
water environments. The most common use of the

oil swellable elastomer is in zonal isolation where
hydrocarbons will be acting on the elastomer. But,
they are used just as well in drilling environments
where oil base mud or synthetic muds are used. The
water swellables are commonly used in injector wells,
water base mud systems, geo-thermal applications
and steam injection or SAGD operations. If the type of
well fluid is unknown, then a hybrid elastomer can be
provided that will swell in both oil and water.

Tendeka: Tendeka are the market leader for water
swellable packers and offer high performance oil
swellables for a cost effective performance in most well
environments. Tendeka have installed more than 8000
packers worldwide with no reported failures to date.

The packers (oil or water swell) are selected for the
environment in which they are exposed, e.g. for water
injectors, a water swellable is used, for producers
water or oil packers are used. The water packer is
used to stop water migrating between producing
zones (compartmentalization), and in some cases

oil and water combinations are used for a complete
solution.

An alternative strategy is to select a water/oil swell based
on the drilling fluid used to run the liner. As an example,
in shale gas where ample time for swelling is available
prior to the frac campaign, money can be saved by
running the water swellable elastomers to match the
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KakoBbl npeumyLlecTBa LleMeHTUPOBaHNA nepea
ncnonb30BaHNeM pa3byxaroLux pacTeopoB?

beikep XbH03: MpasuibHO paspaboTaHHbIe U
YCTaAHOBJIEHHbIE LIEMEHTHbIE PACTBOPbI MOryT
obecnednTb N30AALUMIO CTBOMA CKBaXKMHbI MO BCEN
ero gnvHe. B oTnnudne o1 mexaHn4ecknx cpencTs,
Taknx Kak pasbyxarolime nakepbl, 4eiCTBME
LIEMEeHTa He OrpaHn4eHo TONBbKO K OTAENbHOM 30HE
B CKBaXKnHe. Pasbyxatowmin nakep apdekTnBeH
TOJIbKO TOrga, Korga yctaHaB/IMBAETCH B KOHKPETHYIO
30HYy CTBOJa, TakMM 0bpasomM obecnevmnsas
N3014AUMI0 TOIbKO AN 3TOM 30HbI. He cMoTps

Ha ahHEKTUBHOCTb B 06ecneveHnn noKanbHOro
YMAOTHEHNS, BOMBLUMHCTBO MPOEKTOB TPeDYOT
co4YeTaHust UCNOb30BaHUA pasbyxaroLLmx Nakepos
N UeMeHTnpoBaHA ONA rapaHTun MOJIHOM na3onaynm
cTBONA.

TAM International: JoctynHocTb Ha BOMBLUMHCTBE YHaCTKOB
paboT, MPOCTOTa UCMONB30BaHWUS 1 TO, YTO AaHHbIA

MeTOf, Npu3HaH B oTpacn. LIeMeHT 3alLmTT BHELLHIO
NMOBEPXHOCTb 0BCAAHOM KOMOHHbI OT KOPPO3WM Ha TEX
y4acTkax, rag aTo MOXET NMpeacTaBnsiTb Npodnemy.
LleMeHT Takoke 3almLLIaET KOMOHHY OT BHELLIHEMO
[aBMeHnst, B TO BpeMsl, Kak pasbyxatoLLve nakepsbi
JILLIEHbI TAKOMO MPENMYLLIECTBA.

Poccua rotoBuTCA NPUCTYNUTbL K MacLUTa6HbIM paboTam
no pa3segKe v Ao6biyn B Mope. KaK pbIHOK 06bIYM

B MOpe NOBAMAET HAa NPOAYKTbI, KOTOPbIE NPUBLIKIN
MNcnonb30BaTh POCCUITCKNE KOMNAHUN?

beiikep Xbi03: MpomoyKThl U CUCTEMbI A5
LIEMEHTUPOBAaHWS, MCMOSb3yeMble B YCIOBUSIX paboThl

B MOpe OyOyT CXOXN C TEMU, HTO yr>KE UCMOMBb3YIOTCS

B Poccun. PasHuua 6yaeT 3akno4vaTbCa B TOM, YTO
HEKOTOPbIE N3 MPUCAAO0K MOIYT MOCTaBNIATECS B

XKUOKOW, a He B Cyxol hopmMe, 4TOBbl MO3BONATL
mMoandmkaumio BypoBOro pacTeopa Ha MecTe 1 n3bexxarb
HEOBXOAMMOCTM OTMPAaBSATbL FOTOBbIE CyX1E CMECU Ha
nnargopmy.

TAM International: B HacTosLee Bpems B Poccum
NCMOMb3YHOTCH Kak pasbyxatoLLme, Tak 1 rapaBInHecKmne
nakepbl Mapk TAM, Kak 015 MOPCKUX, Tak 1 OJ15
Ha3eMHbIX MPOEKTOB. HepasHWe Npobaemsl C MUrpaumen
rasa 4epes KosbLEeBOe 3aTpybHOE MPOCTPaHCTBO B
MekcrKaHCKOM 3anvBe 1 Ha ApYrX NPOeKTax nokasano
HEOBXOOMMOCTb NUCMONB30BaHVSA OOMOHUTENBHBIX
MEXaHNYECKMX CPEACTB U30NALIMN OS5 KabKOoM 0bcagHom
KOJTOHHbI C LIefbiO MPEAOTBPALLEHNST SKOOMMHECKNX
KaTacTpod, BbI3BaHHbLIX HEMPEeACKasyeMbIM dhaKTopamu.
YparaHbl KatpuHa n Ak, 6e3ycnoBHO, OBHApRYXXUN 3TU
npobnembl.
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low cost water based drilling fluid, thereby saving costly
displacements to diesel/mineral oil.

Tendeka offer swellable packers for both oil and water
with a pressure rating in excess of 10,000 psi (680 ATM).

Packers:

What are the key differences for operators if selecting either
an inflatable or swellable packer?

Baker Hughes: Swellable packers are a more cost-effective
technology with less operational complexity than inflatable
packers. However, inflatable packers have a larger
operational envelope when considering irregular and
washed out hole geometries. Additionally, cement inflated
packers can be used at higher temperatures than most
swellable packers. Another advantage of the inflatable
packer is that it has a large expansion ratio maximizing run-
in clearance.

The swellable packer is a short joint of casing that is
wrapped with an elastomer that swells when exposed
to oil or water creating a seal. An advantage of the
swellable is that no pressure is required or pipe
manipulation to set the packer making installation very
simple and straight forward.

Inflatable packers could be described as “active packers”
that can be set through pump pressures from surface.
These packers can be set immediately and there is no time
delay waiting for the elastomers to swell to make a seal.
Swellable packers could be considered more “passive” in
that no action would be required from surface to activate
the packer. Both systems may have application depending
on specific well conditions.

Halliburton: Inflatable packers are activated by the
application of pressure down the tubing string which
packs the packer off to achieve the desired seal. The
overall seal lengths are usually fixed and one packer size is
capable of setting in a range of openhole sizes. Swellable
packers are activated by the presence of a swelling fluid
and will conform to the openhole section. They can be
designed to cater the well conditions by varying the length
and OD of the elastomer to achieve the required ratings
for a specific well.

Packers Plus: | touched on this in a previous answer
about designing for the application, but in my opinion
swellables were originally developed for low pressure
differential, constant temperature environments
where setting time is not critical. The majority of wells
in Russia, like in North America/Canada, require
stimulation. Testing has shown that the rapid cooling
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B 3AKAHYMBAHWME CKBAXXWNH

Pas6yxaiowue anacromepb:

MHorue BeTepaHbl 0TPacY XOPOLLIO 3HAKOMbI C
LIeMeHTMPOBaHMEM KaK anbTepHaTUBOM NCNONb30BaHNA
pas6yxaowux anacTomeTpoB. KakoBbl npenmyiLiecTBa
ncnonb30BaHKA Pa3byxarowux anacromepos nepea
LleMeHTUPoBaHemM?

beitkep Xbl03: B otavume OT LeMeHTa, pasbyxaroLime
nakepbl obecnevmBaroT CpPeacTsa AONrOCPOYHOM
M30M5LMKM 3aTPyBHOro NPOCTPAaHCTBA, YCTONYMBOM

K 0TkasaM, CBS3aHHbIM C MUKPOTPELIMHAMM
3aTpybHOro NPOCTpaHcTBa BCEACTBME TeMMNepaTyp
VNV OaBNeHus, Bbi3BaHHbIM ABxkeHneM HKT.

Kpome Toro, pasbyxaroLme nakepbl ropa3go 6onee
3KOHOMWYHbI U 3PDEKTUBHBI B SKCMyaTaLmm, HEXENN
LIEMEHTUPOBAHME.

PasbyxatoLme nakepbl MOMyT 0becrnevnTb
OOMOSHUTENBHOE YMNOTHEHNE B KOHKPETHOWM YacTu
CKBaKMHbBI 1 HE TPEBYIOT TLATENbHBIX UCMbITaHWI, Kak
LieMeHTUpOBaHWe. PasbyxatoLime nakepsl MOryT ObiTb
pa3melLeHbl B NMIOOYHO YacTb 06CaaHON KOMOHHbI, XOTS B
HEKOTOPOW CTEMEHW OrpaHNYeHbl YCNOBUSIMU XKAKOCTHOWM
cpenbl 1 TeMneparypsbl.

Halliburton: LiemeHTtvposaHve Bcerpa 6yaeT BakHenLLen
HaCTblO CTPOUTENBCTBA CKBaXKMHbI AJ14 HEKOTOPbIX
obcaaHbIX KONOHH. PasbyxatoLme npoayKTbl MOryT
OOMNONHATb LeMeHTNpoBaHMeE (T.e. MCMNoJIb30BAaTbCA B
COYETaHMN C LLEMEHTOM Kak CTpaxoBKa OT NepeToka
HEMTU YePE3 MUKPO-MEXTPYOHOE NPOCTPaHCTBO
pacTBoponpoBoaa). Kpome Toro, cuctembl Swellpacker
obecneumBatoT 3MHEKTUBHOE YNNOTHEHNE B MPUCYTCTBUN
HeobxoaMMOro pasbyxaroLero areHTa (HeTb UM Boaa).
CKOpOCTb pasbyxaHusi MOXET NNaHNPOBATLCS 3a CHET
BbIbOpa anacToMepa 1 MCnob30BaHNS 3a4eP>KMBAOLLIAX
6apbepos.

TAM International: Paz6yxaiolme nakepsl OTINYaAIOTCS
MPOCTOTOM, HAAEXXHOCTLIO U obecnevmBaroT
onpeneneHHbI YpoBeHb CTPaxoBkM OT Npobnem

C LUEeJIOCTHOCTbKO CKBaXXWNHbI. |_|pl/l 3aKaH4YnMBaHN
HeoBCa)KeHHbIX CKBaXKMH CYLLECTBYIOT [Ba
npevmyllecTsa: 1) B MArkux nopoaax noBbILLAEeTCA
NPON3BOANTENBHOCTbL 3a CHET OOHAXKEHNS BCEN
MAoLAaan BCKPbITOM NOBEPXHOCTN K AenNpeccumn

1 2) B NPOOYKTUBHbBIX NiacTax, NoABEPrHYTbIX
paspbiBY, ECTECTBEHHO BO3HMKAKOLLME TPELMHBI HE
N30NNPYIOTCA LEMEHTHOM 060N04KoN. PasbyxatoLme
nakepbl HGO6XO)ZI,I/IMI3I npun ncnonb3oBaHnn HOBENLLNX
METOOVK, TaKNX Kak Perynsatopbl NpuToka, 1 oyayT
urpaTtb 3Ha4MMyto PoJib B YCOBEPLLUEHCTBOBAHHbIX
MeTofax 3aKaH4YMBaHUA CKBaXKNH, UCTMOJb3YHOLLNX
crneumanbHoe CKBaXKMHHOe obopyaoBaHue.
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during fracture stimulation (due to pumping fracture
fluid from surface), while maximum pressure being
applied can cause the swellable to contract to a point
where its sealing capability is compromised. In a
technical paper written on the subject it was stated
that “The contraction will lead to a drop in internal
element pressure; ultimately, it will result in a physical
shrinkage, and the pressure seal will be lost” (Evers et
al., 2009 - OTC 20159). Because of this, mechanical
packers are the most commonly used type of packer
in stimulation applications.

Another factor is time. At best, it can take a week for the
swellable packers to fully activate (set). This is one week
longer than the process required for setting mechanical
packers, and therefore one week less production. A
week is not a long time for a single well, but when
multiplied by the thousands of wells drilled, completed
and stimulated in Russia, it adds up to a lot of lost
production. With a mechanical packer there is no need
to wait as they are set hydraulically immediately after the
system is installed.

TAM International: It greatly depends on the application,

if the packer is going to be used in an application where
instantaneous isolation is required as in stage cementing,
air drilled hole applications, lost circulation zone isolation,
preventing gas cut cement, or critical zonal isolation with
cement then the inflatable packer is the tool of choice.

If there are large temperature changes or high pressures
projected or if you are performing open hole completions
requiring zonal isolation, multi-lateral junction seals,
secondary liner top seals, preventing micro annulus on
cementing operations then a swellable packer would be
the preferred tool.

Both the inflatable packer and swellable packer can be
used in many similar applications, but both have their limits
as well. The swellable packer is lower risk in damaged
casing; if the rubber is cut during run in, it is self healing.

If the inflatable packer is cut during run in, it cannot be
inflated. When using the inflatable packer you get a
pressure response indicating the packer has inflated and
is isolating; you do not have this indication with swellables.
Swellables typically take days to swell and provide pressure
barriers; with inflatables there is no down time waiting for
isolation.

Tendeka: Inflatable packers have an hydraulic activation
mechanism metering fluid into an inflatable bladder. Once a
certain pressure has been achieved, the valving mechanism
will close and trap the inflation fluid inside the bladder.

As such, inflatable packers are very useful where instant
isolation is required, during stage cementing for example.
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Pazbyxatolime nakepbl TakKe LOMOMHAT
LEeMEeHTMPOBaHVE B acrekTax npeaynpexaeHus
MUKPOKOJbLEBbIX 30H 1 APYrMX NpoGnem,
YNOMUHABLLVXCS BbILLE.

Tendeka: Pas6yxatoLLime nakepbl — 3TO NPOBUBHbIE
TexHoormm. OHU NPOCTbI, 3MdEKTUBHBI 1 HAOEMKHbI.
[NepBbI HabyxaroLLMn TPYDOHbIN Nakep, akTUBUPYEMbIN
BoOoOW Obin NpeacTasneH otaenom HVIOKP oaHoro

N3 KPYMHENLLMX ONepaTopoB v Obl1 IMLEH3NPOBaH
komMnaHuen Tendeka (Osmotic water swelling packers).
[MNakepbl, akTUBMPYEMble HEDTHIO, MOABUINCE HEMHOMM
nosgHee 1 ceyac npegnararoTcsa oba Trna, Kaxxabi 13
KOTOPbIX MMEET onpenenéHHoe npuMeHeHne.

KONOHHbI, COCTOSALLME N3 CEKLMI C paddyxatoLLmmim
anactoMepamu 1 060pya0BaHNE CNEXEHNS 32 MOTOKOM,
SABNSAOTCHA Hanbonee BbIrOAHOW anbTepHaTUBOM
MOHTaXXY CEKUMIA AMNHHBIX KOSIOHH, CNOXXHbBIM

paboTaM MO LEMEHTUPOBaHNIO 1 JOPOrOCTOSALLEMY
obopyaoBaHuto Ans nepdopaumm. 3ta TEXHONOIS
rnaBHbIM 06pa3oM NMPUMEHMMA Kak Npu pa3pbiBe crabo
NPOHMLIAEMbIX MIACTOB, TaKMX Kak ClaHuUeBble MNen, 1 B
JIErkO MPOHMLIAeMbIX NecHaHbix nnactax. OHa 3ameHuna
MHOIME BO3MOXXHbIE YCTPOWCTBA, Kak Hanpumep,
HaZyBHbIE NN MEXaHNYecKne TPYOHble Makepsbl.

Applications requiring a large expansion, greater than 2
inches. A smaller run in diameter also favours an inflatable
packer over swell packers.

Swellable packers do not require hydraulic pressure

to activate the packer, which simplifies the installation
process. The simplicity of the system saves rig time

and the risk of running small diameter inner strings and
complicated pressure actuation systems. The lack of valve
systems and potential leak paths also makes swell packers
a more robust long term solution for cement integrity and
production applications.

It can therefore be argued that inflatable packers have
found a niche in stage cementing and large expansion
applications. These include thru tubing bridge plugs, in
which swellables will not be able to compete, in the same
way that swellables have made a huge impact in payzone
isolation due to the simplicity and long term isolation
assurance.

Hybrid swellable and mechanical/inflatable systems are
entering the marketplace to aid in high expansion and retain
the fluid within the bladder. When an swelling medium

is not present such as a Gas well. These hybrid packers
(swellable material inside the bladder) provide a “best-of-
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LiemeHTnpoBaHve 1 nepdoprpoBaHmne AnMHHbIX
FOPUBOHTaSTbHBIX YHACTKOB YacTo co3aaéT Npobnembl
CBSI3aHHbIE C MOTEPSIMM MPOAYKLIMM BO BPEMst 100bIHN
NN MpocaYMBaHNEM BOfb! B MVKPOKOSTbLIEBON 30HE,
BbI3BaHHbIM TEPMOOVHAMNHYECKUM PaCLLMPEHVEM U
CXKaTNEeM KOJOHHbI, UM NOTEPSIMIN MOPOCTATUHECKOMO
JaBNeHVs Mpy 3aTBepaeHAN LieMeHTa.

CerogHs KpynHenLUVe NOCTaBLUVKIA YCRyr npeanararoT
LIEMEHT ¢ fobaBneHnemM pasbyxaroLLmx COCTaBAAOLLMX,
YTO CMOCOBCTBYET CLIEMIEHMIO LIEMEHTA W NPeaoTBpaLlasT
npoca4mBaHue BOabl.

Pa36yxatowve pacTBopbl 0IIHAKOBO NOAXOAAT ANA
MNCNoNb30BaHNA M HA MOPCKUX, U HA KOHTMHEHTANbHbIX
MECcTOopOXAeHUAX?

beiikep Xbi03: PasbyxatoLme NpooyKTbl UCMOMb30BANCh,
B OCHOBHOM, /181 30HaIbHOM U30MSLMM Npu
3aKaH41BaHN KOHTUHEHTASIbHbIX CKBaXKWH; TEM HE
MeHee, ceroaHst HabnoaaeTcs TEHAEHUMS K POCTY
MCMONb30BaHNS MOCMEOHNX TaKXKe Ha HEKOTOPbIX
MOPCKMX NpoekTax. B obuiem, pazdyxatouime

CMECU COCTOSAT M3 TEX XKE MPOBEPEHHbIX BPEMEHEM
3/1aCTOMEPOB, KOTOPbIE UCMOMb3YKOTCS MOYTU BO BCEX
OPYrX YINOTHUTENBHBIX KOMMOHEHTAX U UMEKOT PENTUHT,
OOCTUratoLLMA B HEKOTOPbIX 0BMACTAX MPUMEHEHNA
3HaveHna oo 10,000 psi npu 400F.

He cylecTByeT LOMONMHUTENBHBIX OrPaHNYeHni Ha
NCMOJIb30BaHMe pasbyxatoLLX NakepoB B MOPE,
HeXXenn Ha cylle. EQUHCTBEHHBIM OT/INHMEM MOXKET
ObITb KOHCTPYKLMS Nakepa, YYUTbIBaIOLLAs KOHKPETHbIE
YCINOBUSA MOPCKOW CKBaXKMHBI.

TAM International: Heckonbko rny6oKOBOAHBIX MPOEKTOB
CErofiHs MCMosb3YIOT pasbyxatoLive nakepb! Ha
HEeKOTOPbIX 06CaAHbIX KOJIOHHAaX B Ka4eCTBE BTOPUHHOMO
Hapbepa 41 NakepoB rofoBKM XBOCTOBMKA, BTOPUYHOMO
NN TPETUHHOTO Hapbepa Npu LEMEHTUPOBAHUW U
6apbepOB MUKPOKOMbLUEBLIX 30H AN NpeaoTBpaLleHns
Murpaumm rasa. CyllecTBytoLIve OTpacneBble HOPMbI
ONA MOPCKNX CKBaXKMH OBbIMHO NpegnonaratoT

TOJIbKO LIEMEHTUPOBAHNE, HO CO BpeMeHeM OHWn ByayT
OBHOBNEHBI.

Tendeka: OnbiTHble NpoeccroHanbl Ha4YMHaT
cornauatbcs No aToMy Bonpocy. Pasbyxatolime
nakepbl NMPUMEHVMbI Kak B OTKPbITOM MOpe Tak 1
Ha cylle 1 ABNSOTCS CPefCcTBOM MHOMOLIENIeBoro
HasHa4YeHNst NP CTPOUTENBCTBE CKBaXKMH,
BK/IOYast LLeNOCTHOCTb CKBaXWNH 1 paboTbl MO
MHOMOKPaTHOMY PaspbiBy ClaHLIEBbIX MIacToB.
SnacTomepbl KOHKYPUPYIOT HEMOCPEeACTBEHHO C
LEeMEHTHbIMU 1 NepdopPaLMOHHBIMA TEXHOIOMMSIMU
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both-worlds” solution. However, large running diameters
and high cost will most likely limit its popularity.

Considering the well environment, how does packer selection
aid the completion process?

Balter Hughes: Both swellable and inflatable packers

have increased the viability of the un-cemented open

hole completion. This technique eliminates the costs

of cementing and perforating, and limits the potential
production loss due to skin damage caused by a cement
job. Additionally, either technology can be used as positive
points of isolation in un-cemented completions to control
unwanted production at a later date.

Well environment has a large effect on the selection of the
production packer including pressure, temperature, annulus
completion fluid, produced fluids (corrosive environments)
and production rates. The well environment will dictate

the metallurgy and seal (elastomeric) element. Permanent
packers are typically used on a high performance (i.e.

high pressure/temperature) wells and these are set on
wireline/hydraulic setting tool or by applied hydraulic
pressure. Permanent packers are removed by milling it.
Retrievable packers generally are associated with lower
pressure wells and set by wireline, hydraulic pressure or
tubing manipulation. These are generally removed by tubing
manipulation. However today’s retrievable or removable
packers have almost equal performance than permanents.
The right selection of the packer will save time and
expenses over the life of the well and can prevent expensive
workovers later. Some of the major considerations

when selecting a packer include the type of well (new,
re-complete, gas, oil, artificial lift, injection, single, dual,
horizontal, multilateral, etc.) and also future well treatments
(stimulation, acidizing, etc.).

A properly installed packer (or packers) provides the
completion engineer with more assurance the completion
fluids being used will be directed to the desired location in

the well. The packers allow positive isolation of various zones
within the wellbore, and can reduce the risk of communication
of the fluids to other areas within the wellbore.

Halliburton: Packers are used to provide zonal isolation
either in open or cased holes. This is crucial to providing a
safe and effective means of producing a well and because
of this is a very important part of the completion process.
Understanding the capabilities of packers, the necessary
setting process, and how this plays into the entire
completion program will ensure that the proper packer is
selected for the completion.

Packers Plus: Packer selection is a key factor in
determining whether you make it to bottom or not. For
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NoO MHOroSTanHOMy paspbiBy 1 obecnednsatoT
BbIFOAHbIE MPEVMYLLIECTBA B OTHOLLEHUM 3aTparT. B
KayecTBe npuMepa — Bbl MPOM3BOANTE 3aKaHYMBaHUE
CKBaXXWHbI, CMOMb3YsA 31aCTOMEPbI, OHN pasbyxatT U
hpakuMoHMPYIOT BCE yHacTKn (20 aTanoB) CKBaXKUHbI.

Hpyras ansTepHaTvBa — LEMEHTUPOBATL: TaMNOHNPOBATb,
nepdoprpoBaTh, paspbiBaTb. 3aTeM CHOBA
TaMrnoHMpoBaTb..., N Tak MOBTOPATb 3TOT NMpoLecC N4
Bcex 20 aTanos. V1 B Te4eHNM BCEro aToro npoLecca
[OPOroCTOSALLIMA NEPCOHAN KOTOPLIM MPOBOAUT 3Ty
paboTy HAXOAUTCS Ha MNOLLAOKE B TEHEHUN OUTENBHOMO
BPEMEHM, KOTOPOE TPEBYETCS ANS 3a/MBKN CMECU 1
nepdoprpoBaHUs.

HeKoTopblie pa3byxatowjue anacToMmepbl aKTUBMPYIOTCA
BOJ0M, Apyrue — HethTbio. KakoBa 06nacTb MCNONb30BaHUA
Ka)XZ10ro U3 3TVX ABYX TUNOB NPOYKTOB?

beiikep Xbi03: Chepa nprMeHeHs 3T1X OBYX 6a30BbIX
3/1aCTOMEPOB MPaKTUHECKM OVHAKOBa, OAHaKO BblIGOP
OBObIHHO 3aBUCUT OT KOHKPETHBIX SKCMJTyaTaLMOHHbIX
YCINOBUI, TaKNX Kak TeMrnepaTypa Ha AHE CKBaXKWHbI,
CKBaXKMHHAs XKNOKOCTb B MOMEHT 3arnycka 1
N30paHHbI MeTO, 3aKaHYNBaHUA CKBaXKUHbI. C
Yy4ETOM CKa3aHHOro, CMeCH, akTUBUPYEMbIE HEDTHIO
NCMONb3YIOTCS Yallle B YCNOBUSAX BbICOKUX TeMMepaTtyp
1 BbICOKOIrO [ABJIEHUS, MOCKOJbKY BblAEPKMBAIOT
Honee BbICOKME TEMMNEPATYPbI MO CPABHEHUIO C
aKTVBUPYEMBIMIN BOLOW.

Beibop anactomepa anst KOHKPETHOM CKBaXKMHbI
ABNSETCS OOHNM M3 KIOYEBbIX aCNeKTOoB 0OLLEro
pabo4ero NpoekTa 1 ByoeT 3aBUCETL OT YCOBUIA
YKUOKOCTU, B KOTOPbIX UCMOMb3YyeTcs Nakep. HekoTopble
CKBaXKMHbI COHETAOT 00 CUCTEMbI 1 UCMONBL3YHOT 06a
TWMa 31acTOMEpPOB.

Halliburton: Pas6yxatoLive nog, Bo3aencTenem
BOAbl MV HETX Nakepbl MOMYT UCMOJIb30BATLCH
B OO0 CKBaXKMHE; MNaBHOE — MOHNMATb, Kakue
YCNOBUSA TREBYIOTCA AN UX MPaBUiIbHOM PaboThI.

B cnyyae, ecnm He0BXo0OMMO U30MPOBaTb BOASAHYIO
30HY, CKOpee BCEero, Ny4lle NCnonb3oBaTb
pasbyxatoLLme areHTbl, akTUBUpPYyeMble BOLOWN,
MOCKOJIbKY BOAA MOXET MOCTyNaTb MOCTOSHHO B
npoLecce pasdyxaHns 1 He NOTpedyeTca 3akadmBaTb
OOMOSIHUTENBHBIE XXNAKOCTU B CKBaXKUHY NS
CnocobCcTBOBaHMA NpoLeccy. To Xe KacaeTcd
cuUTyauuin, rae NpuUcyTCTBYET YrNeBOA0oPOdb!.

TAM International: TAM pacnonaraeT MHOXECTBOM
PE3VHOBbLIX CMECEN, YTOObI MPOEKTUPOBaHME
anacTomMepa MOro y4TbIBaTb MPOrpaMMy oneparopa
MO UCMONMb30BaHNIO XXMAKOCTEN. 2KUOKOCTU ANst
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example, a swellable packer is typically much longer
than a mechanical packer (10-30ft versus 5ft). Multistage
fracturing by its nature requires multiple packers. At
present, customers in Russia are doing about 5 stages
(so 5-6 packers), but it will not be long before they are
doing 10, 15 and most likely much more as that is the
way the North American/Canadian market has gone.

We have installed 47 packers in one open hole wellbore
and will soon be doing many more. With drag and
dogleg severity (DLS) to contend with, higher numbers
of stages simply are not feasible with swellable packers.
If the completion gets stuck, either differentially or
mechanically, then there is a high risk of preswelling,
which would required the completion to be pulled if

the rig was able to overcome the drag of the packers.
Preswelling and non-swelling is not uncommon. We have
installed a number of completions in wells that were
originally completed with swellables and failed.

TAM International: The packer selection is based on

what is to be achieved over the life of the well. Pressure,
temperature and corrosive fluid requirements are critical to
the selection of the correct packer. Packer selection should
also minimize the risk involved while providing the best
solution for the customer, both short-term and long-term.

Tendeka: When instant setting is required, swellable packers
are excluded. This might also be the case in extreme
environments as high temp / high pressure gas wells and
super shallow artic wells.

Optimum packer selection is often based on the number
of isolation points required. As the number increases, the
installation complexity of inflatable packers might make
the risk and cost too high, and swellable packers provides
the added benefit of simplicity in the deployment and
installation.

What are the key advantages of the various types of packers?

Baker Hughes: Swellable packers offer the most
operationally efficient solution to annular isolation; however,
wellbore fluid composition and required swell % must be
carefully considered when designing a swellable solution.
Inflatable packers have the capability to expand significantly
further than swellable or mechanical packers, but require
an added degree of operational complexity. Mechanical
packers are a viable alternative to swellable or inflatable
packers in that they are not as sensitive to wellbore
conditions like temperature and fluids, and can be set in a
variety of ways such as hydraulically or mechanically with an
inner string.

Permanent packers are typically the most reliable option
for extreme and hostile conditions. However, removal
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3aKaH4YBaHNA CKBaXXNH I CKBaXKVHHbIE CbJ‘I}OI/I)ZI,bI
0OYCNOBMMBAKOT, KakoW T1M pa3byxatoLLEro anacTomMepa
OyneT ncnons3osatbed. Mbl NOCTaBIsieM pasbyxatoLLme
nakepsbl, aKTMBUPYEMbIE BOLOW U aKTUBNPYEMbIE
HeOThtO. Hanbonee 4acToe NCnonb30BaHne
pa3byxatoLLMX 31aCTOMEPOB, aKTUBUPYEMBIX HEPTBIO,
HabnogaeTcs Tam, rae npwy 30HaNbHOM U30NALMN Ha
anacTomep 6yaeT BO3AENCTBOBATb HEPTh, HO OHU
TakXe MCMNoNb3yKTCs, Koraa bypeHne Npon3BoanTCS

C UCMONb30BaHMeEM BYPOBbIX PACTBOPOB Ha HEDTAHOM
OCHOBE W/ CUHTETUYECKMX BYPOBbIX PACTBOPOB.
Nakepbl, pazdyxatoLupme nog BO3AeNCTBUEM BOAb!
00ObI4HO NCMONb3YKOTCA B HAarHeTaTtesibHbIX CKBaXXMHax,
npu 6yperHnn ¢ BypOoBbIM PACTBOPOM Ha BOAHOWM OCHOBE,
B re0TEPMUYECKUX Chepax NPUMEHEHVS, a TakxKe Mpu
HarHeTaHUM napa uan rpaBuUTaLMoHHOM AOEHNPOBaHNM
C 3aka4mBaHveM napa (SAGD). Ecnv Tvn CKBaXKMHHbBIX
dhnonaoB HEN3BECTEH, MOXET ObITb paspaboTaH
rMOPUAHBIN SN1acToMep, pa3dyxatoLmii Kak B BOAE, Tak
N B HEQDTW.

Tendeka: Tendeka sBnseTCS MMOSPOM Ha PbIHKE
pa3byxaroLLX BOAHbIX MaKepoB 1 NpeanaraeT
BbICOKO3(hEKTVBHbIE HEPTAHBIE Pa3byxatoLLve Makepsbl,
obecnevBaroLLmME S3KOHOMUHECKN SPMDEKTUBHYIO
SKCMyaTaumio B 60MbLUMHCTBE PasfnyHbIX 0b6nacTen
npUMeHeHns. Ha CerogHsALLIHNA AeHb BO BCEM MUPE
Tendeka yctaHoBmna 6onee 8000 nakepoB 1 He Noay4nna
HV OOHOW NPETEH3NN.

MNakepsbl (BOAHbIE N HEDTAHBbIE) NOADNPAKOTCS O TOW
cpenbl, B KOTOPOW ByAeT NpoxoauTb VX SKCMyaTaums,
Tak, HanpuMep, Ans BoJoHarHeTaTeIbHbIX CKBaXKMH
NCMOMb3yeTCA BOAHBIV Makep, AN 3KCMIyTaUMOHHbIX
CKBaXKVH MCMOb3YIOTCA U BOOHBIA, N HEPTAHON.
BoaHbin nakep ncnonbayeTcs 419 0CTaHOBKU
nepemMeLLeHns BOAbl Mexxay Npou3BOaALMMA
y4acTkamu (padobuieHure), a Ans KOMMIEKCHbIX
PELLEHUI UCMONb3YETCA coveTaHne 060X — BOOHOMO U
HeTSAHOIro Nakepos.

AnbTepHaTVBHas CTpaTervs Bolbopa Mexxdy BOOHbIM U
HeOTAHbIM MAaKEPOM OCHOBaHa Ha Tune BGypPOBOro PacTBOPa,
KOTOpPbIN BYAET NCMONB30BATLCS B KOMIOHHE. Tak Hampumep,
npw [OBbIMM CNAaHLEBOrO rasa, rae AOCTaTouHO BPEMEH
ONs pa3byxaHus 40 MPOBEOEHNA MEPOMPUATI MO Pa3pbiBy
MACTa, OEHBM MOXXHO C3KOHOMUTB 38 CHET UCMOSB30BaHNS
BOZHbIX Pas3byxatOLLX S/1aCTOMEPOB B COHETaH C
[OeLLEBbIM OypOBbIM PACTBOPOM Ha BOAHOW OCHOBE, TaK/M
06pPa30M COXPaHNB SKBUBATEHTHOE KONMHECTBO JOPOroro
an3ens / HedhTenpoayKLMA.

Tendeka npegnaraeT akTMBUPYEMbIE BOAOW MW HEPTHIO
pasbyxaroLpe nakepbl NS UCMOMb30BaHWA B YCIOBUSIX
BbICOKOIO AaBneHus cabie 10,000 psi (680 ATM).
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of permanents involves milling operations. In general
permanents offer simplicity and less moving parts. Since
permanents do not have a retrieval mechanism, these
have a larger internal diameter and better performance
(pressure and load) envelopes than retrievable packers.

The retrievable option offers flexibility and lower cost
especially when the removal is anticipated in the short
term, or repeatedly in the life of the well. In general the
ability to retrieve is at the expense of lower performance
envelope (differential pressure and load ratings) and
reliability. However, these have improved dramatically

in recent years. Some of the current retrievable designs
actually rival permanent packer performance in some
size ranges. Despite performance enhancements,
retrievable packer models can still dictate limitations in
their internal diameter specifications, associated with the
internal bypass and retrieval mechanisms.

Mechanically activated packers, like inflatable packers,
give a positive indication that the packer has been
activated by evaluating the pressures and volumes used
during setting of the packer(s). As noted, there is no
need to wait for the packer to swell, and the packer can
be designed to work in any fluid environment equally
well. These packers however do require activation from
surface, and may require additional rig time for the
activation, depending on their design. Swellable packers
do not require actions from surface, thus potentially
saving on rig time. Additionally, the swellable packer can
also be used for situations where later in the life of the
operation, wellbore fluids migrate to other areas of the
well because of seal failures elsewhere in the well. These
can be brought on by changes in wellbore stresses
resulting in loss of seal integrity from cement or other
materials in the well.

Halliburton: Permanent packers typically have a simple
design that can be set on wireling, slickling, coiled tubing,
or jointed pipe and can only be removed from a well by
milling. Retrievable packers come in a range of designs
that vary the setting method (wireline, mechanical,
hydraulic, and hydrostatic). These can be retrieved from
the well and typically are a more complicated design.
Swellpacker systems are a very simply designed packer
that will swell in the presence of a fluid and will conform to
the environment that it is set in.

Packers Plus: The advantages of mechanical packers in
stimulation applications has been outlined in previous
answers. For lower pressure differential screen
applications where there is no tubing integrity, swellables
can be a good fit as they can be run in and left to swell
assuming the well conditions, primarily temperature, are
right. It should be noted though, that it is still possible to
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KakoBb! KNoueBbie pa3nuyuna npu Bbibope onepaTopamu
rMapaBANYecKUxX unu pasbyxaowux nakepos?

beikep Xbi03: Pa3byxatoLLyie nakepbl — TEXHOIOM S
bonee ahhexkTnBHAS MO CTOMMOCTU 1 MEHEE CIOXKHAas
C OMNEePaLMOHHON TOYKM SPEHUS, HEXXENN NaKepsb!
MapaBIMy4eckoro genctems. OQHaKko rmapaBanHecKme
nakepbl UMELOT HBOSbLLYKD 06M1acTb NMPYMEHEHNS,

KOr[a peYb NOET O CKBaXKMHAX C HEMPaBWIBHON

1 pa3MbITON reoMeTpuren. Kpome Toro, nakepsl,
HamnoIHAEMbIE LLEMEHTOM, MOMYT ObITb MCMOMB30BaHb!
npu 6oree BbICOKNX TeMrnepaTtypax, Yem 60/bLIMHCTBO
pasbyxaroLmx nakepos. ELLle 0aHO NperMyLLEeCTBO
MOPaBINHECKMX MAKEPOB B TOM, YTO OHW UMEIOT
O0NbLUYIO CTEMEHb PACLLNPEHNS, TaKUM 06Pa30oM,
NO3BONSAA MaKCUMU3MPOBaTbL CBOBOAHOE MPOCTPaHCTBO
MPU X CMYCKE B CKBEDKWHY.

PasbyxatoLLmi nakep — 3TO KOPOTKOE COEANHEHME
06cafo4HON TPyObI, MOKPBLITOE 31aCTOMEPOM,
pa3byxaroLLyM MpU KOHTaKTe ¢ BOAOW UM HETHIO U
CO3[aloLLMM YyNAoTHEHME. MpenmyLLIecTBO pas3byXxaroLLmx
nMakepoB B TOM, YTO He TpebyeTca nojada gaBneHns nnv
MaHUMyNaumst Tpybamuy af1s ero yCTaHOBKN, YTO AenaeT
€e NPoCTOoM U MPSMOSTMHENHON.

do the same application with mechanical packers if an
inner string is used for setting them. We have performed
such operations on a number of occasions in South
America.

There are other packer types such as inflatable and
metal sealing, but these have minimal installation history
and customers typically only talk in terms of mechanical
and swellable.

Mechanical packers will always be more robust in terms
of performance than swellables, but depending on the
application, one may be more suitable than the other. This
goes for any piece of equipment that gets installed down
a well.

TAM International: You can write a small book on this. If
large anchoring forces are required, then a mechanical
packer is the only option. If there are restrictions that
the packer must pass through, then an inflatable packer
is the way to go. If there are no restrictions and no
anchoring required, swellable packers are the answer.
The following is a more detailed comparison of inflatable
and swellable packers.

Inflatable Packer:
» Provide a high or low pressure seal to either the casing

What
price for
reliability?

Centek’s centralisers
offer total Peace of Mind:

POSITIVELY

¢ No failures
e No fishing

¢ Get full equipment
returns if pipe is pulled

¢ No breakages ¢ I[mproves the cement job

¢ No stuck in hole e Extends well life

e No start or running forces e Saves money

{3Centek

+44(0)1626 337636 @
www.centekitd.co.uk %

FIS




B 3AKAHYMBAHWME CKBAXWNH

i

['MapaBnNYecKmne Nakepbl MOXXHO Ha3BaTb “aKTUBHbIMA’ or formation depending on the parameters of the well

nakepamm, yCcTaHaBMBaeMbIMW NPK nogade gaBneHns construction or formation.

C NOBEPXHOCTW. STK Makepbl yCTaHaBAMBAKOTCS cpasy » Provide an instantaneous seal for supporting a

1 He TPebytoT BpeMeHn 4 pa3byxaHus anactomepa cement column

1 PopMUPOBaHUS yNNoTHeHNUS. PasbyxatoLme » Provide an instantaneous seal for isolating gas,
nakepbl MOTYT cunTaTbCst 6oee “naccmBHbIMA” B TOM to prevent gas cut cement.

CMbICNE, YTO He mpegnonararoT Kakux-nnbo OencTeum » Provides a barrier to prevent gas channelling behind
C NMOBEPXHOCTW ON1K VX akTiBaLum. VIcnoib3oBaTsCA the cement and casing, and micro annulus between
MOXET Nt0basi U3 CUCTEM, B 3aBUCUMOCTU OT KOHKPETHbIX casing and cement.

CKBaXKMHHbIX YCTOBUIA. » Conforms to irregular shaped bore holes.
Halliburton: Mvopasnnyeckre nakepbl aKTUBMPYIOTCH Swellable Packers:

C 1CMNOMb30BaHMEM [aBfIEHNS, MOAAOLLErOCH MO » Provide seal lengths from 1ft — 20ft (standard) and
KOJTOHHE HAaCOCHO-KOMMPECCOPHbLIX TPYO, MHNLMMPYS custom lengths.

v

nakep 1 N03B0SsA OOBUTLCS XENAEMOrO YNIOTHEHMS. > Low risk involved in installation.

ObLwas ovHa ynnoTHeHns 0bblHHO MKCHMpOoBaHa > Offered in oil, water, or a combination of both swellable
N OOVH Nakep MOXET ObITb UCMONBb30BaH OJ15 elastomers.

CKBaXKWH pasnu4Hom gvHbl. Pasbyxatolme nakeps! > 200% usable volume expansion.

AKTUBUPYIOTCA MPUCYTCTBUEM Pa3byXatoLLen XXUAKOCTH > Offered with Smart/Intelligent feed thru capability.

N COOTBETCTBYHOT CEKLIMN HEOBCAKEHHOW CKBaXKUHDI. > Conforms to irregular shaped bore holes.

OHn MOryT BbITb pPagpaboTaHbl 415 CreUnUHECKNX

v

v v v

CKBaKUHHbBIX YCIOBUM 1 UMETb PaSIINYHYIO A/IMHY U Tendeka: Short slip-on style swell packers

BHELLHUI OMaMeTP 3/1acToMepPa, YTOObl BblOEPKMBATb » Cost effective and a high number of isolation points in
HeobXxoaUMbI Nepenag AaBNeHUS NS KOHKPETHON long horizontal wells

CKBaKMHbI. » Allows for use of customer pipe — reducing cost

» Long term sealing integrity
Paclkers Plus: A yxxe 3atparvsan a1y Temy B npeaplayLieM

OTBETE OTHOCUTENBHO MPOEKTUPOBAHUS C YHETOM LiENen Long pipe mounted swell packers

MNPUMEHEHWS, HO, MO MOEMY MHEHWIO, pa3byxaroLLme » High pressure differential

nakepbl M3Ha4abHO paspaboTaHbl 415 YCNOBUN HU3KIX » Shale gas — multi-zone frac

nepenagos OaBfEHUS N MOCTOAHHBIX TeMneparyp, rae » Long term sealing integrity

CKOPOCTb MX MOCaaKN HE KPUTYHA. BONbLUMHCTBO

CKBaXXWH B Poccuu, kak 1 B CeBepHON AMEPUKE 1 Conventional inflatable packers (external casing packers)

KaHapge, TpebytoT MpoBeagH1s MEPOMNPUSTUN MO » Stage cementing

NHTEHCUDVKaLUMM 0O0bIHK. VICnbITaHnsa nokasanu, 4To » High expansion ratio

ObICTPOE OXNaxaeHMe BO BpemMsi MpoBeaeHus [P » |nert during installation

(3aKaqKom »NOKOCTU pa3pblBa C MOBEPXHOCTH, MpU

NCMONBb30BaHNN MaKCUMaSTbHOMO OABEHNS), MOXET Thru-tubing inflates

NPUBECTU K TOMY, YTO pasbyxatoLmii nakep cokpatutesa o » Ultra high expansion ratio

TakoW CTEerNeHn, YTO ero ynaoTHSOWME QYHKLMK conayT » Sometimes only option available

Ha HeT. B TEXHMYECKOM OTHETE, MOCBALLIEHHOM STON TEME,

YKasblBaSIOCh, YTO “COKpPALLIEHNE NMPUBEET K MaaeHo Plugs:

[OABMEHNS BHYTPEHHENO 3N1EMEHTA; B KOHEYHOM UTOre 3TO

MPVBEOET K (UBNHECKOMY COKPALLIEHMIO, a YTOTHEHWE What applications are your plugs designed for?

naBneHvem dyaet yTepsiHo” (OBepc 1 ap., 2009 — OTC

20159). B cBA3M C 3TVM My NPOBEAEHM MEPOTPUATAR Baker Hughes: Baker Hughes offers a variety of different

MO MHTEHCUMUKALMX J0ObIHN YalLlle BCErO UCMNOMb3YHOTCA plugs that provide flow and well control such as well

NMEHHO MEexXaHN4ecK/e rnaxkepbl. suspension, barrier, blanking plugs, check valves and
bridge plugs. Our plugs are also for testing production

Ewe ogmH thakTop 310 Bpemsi. PaszbyxatoLLye nakepb tubing string and setting hydraulic set packers.

MOMHOCTBIO aKTUBUPYIOTCA B JyHLLIEM CllyHae 3a HEOENo.
3TO Ha uenyto Hedento OoSbLUE, YeM MPU UCMONb30BaHU Baker Hughes also offers a full range of bridge plugs

MEXaHNYECKNX MaKepoB U, Kak CNeacTBMe, Ha Hedesto that manufactured from high strength composite
MO3XKe CKBaXXMHa BBOOMTCA B A00bIMy. OgHa Hegens materials that makes the drill out and removal from
[ONst OOHOM CKB&XKWHbI 3TO HE TaK Y>K 1 AOAr0, HO A1s the wellbore much faster and efficient. These types
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ThICSAY CKBaXKUH B Poccum, NpoBypeHHbIX, 3aKOHYEHHbBIX

1 MOABEPIrHYTbIX UHTEHCUMMKALMM, STO CKNaabIBasTCA

B O4€Hb 3HaYMTENbHbIE LdPbl MOTEPAHHOM JOOBIHM.

B cnydae ¢ MexaHUHeCK1MI Makepamm >xaatb He
NPUXOOUTCS T.K. OHU aKTUBUPYIOTCH MOPaBINYECKN Cpasy
Mocse Crycka KOMMOHOBKM.

TAM International: Bce cunbHo 3asucuT oT o6actu
NPUMEHEHNS, eC Nakep OyAET UCNONb30BaTbLCA Tam,
roe HeobxoayMa MOMeHTalbHas M30AUMs, Hanpumep
npwn ctyrneH4aTtomMm LemMeHTnpoBaHnm, nHeEBMaTN4EeCKOM
OypeHNn, N30NALMN 30H NOTEPU LIMPKYNALIN,
npegoTepalleHn rasmpoBaHnA LeMeHTa Uin
KPUTUYECKOW 30HASIbHOW U30NALMN LLEMEHTOM, B 9TUX
cly4asax Jsiyyllue ncrnosib3oBaTb FI/I,D,paBJ'II/IL‘IeCKI/IVI nakep.

Ecnu cyulecTBytoT cunbHble Nepenanpl TeMnepaTtyp
NN NpeanonaraeTcst BbICOKOe AaBneHue, nnbo
BeJeTCca 3akaHumMBaHMe HeOOCaKEHHOM CKBaXKMHbI,
TpebytoLLee N30NaLMn NNacToB, YMIOTHEHWE
COMPSPKEHNA B PA3BETBNEHHbBIX CKBaXKMHAX, BTOPUYHOE
YNIOTHEHME FOTOBKM XBOCTOBWKA, NMpeaoTepalleHue
MUKPOKOMNbLEBbBIX 30H MPW LIEMEHTUPOBAHWM, B

3TUX CRydasx NpeanoYTUTeNnbHEE UCMONB30BaHMNE
pasbyxaroLLX Nakepos.

Kak rugpasnmyeckume, Tak 1 pasdyxatoLme nakepsi
MOMYT MCMOJIb30BAaTbCA B CXOXMX Chepax MPUMEHEHMS,
HO 1 Te, 1 ApYyrne, UMEKOT OnpeaeneHHbIe OrpaHnyYeHnst.
PasbyxatoLmi nakep npegnofiaraeT MeHbLUNA PUCK
NPV UCMONB30BaHUM B CKBaXKMHAX C MOBPEXAEHHOM
obcafKom; ecnv Npu Crycke nopBeTCs pesnHa,
cuTyaumsa ncnpasuTca cama no cebe. Ecam »xe npn
CMyCKe rMapaBnM4ecKoro nakepa npon3ongeT nopes,
€ro HeBO3MOXXHO ByaeT HaayTb. [1pu ncnons3osaHUN
rMOpPaBMHECKOrO Nakepa, NSMEHEHNE OAaBNEHNS
YK&XKET Ha TO, YTO Makep YyCTaHOBW/ICH U BbINOSHAET
CBOW N30JMpYtoLLmMe (DYHKLMW; MPU NCMOb30BaHMM
pas3dyxatoLLMX NaKepoB TakOW PeakLnn He CYLLECTBYET.
PasbyxatoLLme nakepsbl, Kak NpaBuno, TpebyroT
HECKOJIbKO AHel ONns padbyxaHus 1 CO34aHus
N30JIMPYIOLLETO YMIOTHEHNS; TMAPABINYECKNE XKE
nakepbl NO3BONSIOT M3bexaTb NOTEPL pabo4ero
BPEMEHMN Ha N30NALMIO.

Tendeka: HaoysHble Nakepbl MEOT rMapPaBINYEcKM
AKTUBMPYEMbI MEXAHU3M, U3MEPSIOLLIMM XXUOKOCTb,
MoCTyMatoLLyO B HafyBHYO Kamepy. Kak TonbKo
[OCTUraeTcsl ONpeaenéHHoe aasneHne, cpabaTbiBacT
KnamnaHHbIN MEXaHU3M N yOEpP>KMBAET HaayBHYHO
YKUIOKOCTb BHYTPU Kamepbl. Tak, HadyBHbIe nakepbl
O4eHb yNoTpebuTenbHbI, Korga Heobxoavma
HemMeaeHHas U30MsLMs, HanprUMep Ha aTane
LIEMEHTMpPOBaHVS. MecTa NpuMeHeHUs, rae TpedyeTcs
60/bLUOE pacLumpeHne, 6onblie 2 gromos. [na

www.rogtecmagazine.com

of bridge plugs are often utilized to enable multiple
stage fracturing operations in a single wellbore. They
provide a high pressure barrier between each of the
perforation intervals and multiple plugs can be easily
removed from the wellbore through a single milling
operation.

Halliburton: Bridge / Frac Plugs are designed to either
provide short or long term isolation in a well. They are set
a variety of ways in a variety of casing sizes and can be
permanent, retrievable, or drillable. The most common
application for plugs is in cementing and fracturing
operations.

TAM International: TAM plugs can be used in every
aspect in the life of the well for both open hole or cased
hole applications, as well as temporary or permanent
applications. They can be deployed by slick-line, wireline,
coil tubing or work string.

What are the most commonly run plugs in Russia and what is
the most common means for setting?

Baker Hughes: A variety of different plugs are currently
being used in Russia to accommodate various
applications. Slick line deployed plugs are set into
seating nipples to provide flow control and pressure
testing operations while many tubing and drill pipe
deployed bridge plugs are being utilized for both
permanent and temporary well abandonments.

Halliburton: The most commonly run plugs in Russia are
the drillable product lines and are usually set using a
mechanical setting tool run on tubing.

TAM International: Inflatable bridge plugs that TAM
provides are our 425-SS-01 Single Set Bridge Plug

with a slat style element. It is used to run thru casing
restrictions, set in the casing to isolate water production
from below.

How do you activate and remove your plug?

Baker Hughes: These can be deployed and removed
via wireline. The plugs is typically connected to a lock
mandrel which lands and sets in a nipple profile in the
completion string. This can also be deployed/removed
with an overshot and land in a packer. Plugs can also
be set anywhere in the tubing by using a packer/plug
combination (i.e. No profile required plugs, etc.) which
is deployed with electric line, slick line or coil tubing
and retrieved on slick line.

Halliburton: Bridge Plugs are designed for retrievable,
permanent, and drillable applications. The plugs can be
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B 3AKAHY/BAHME CKBAXWNH

chycKa B CTBOJ/bl MEHBLLIEro AMaMeTpa, TaK »e Nyulle
MCMOMNb30BaTh HaAyBHbIE Makepbl, Yem pasbyxatoLLme.

PasbyxatoLme nakepbl He TREOYIOT rMapPaBANHeCKOro
JaBneHus O0ns UX akTuBaLumm, YTo ynpoLLaeT NpoLecc
ycTaHoBKM. [1pocToTa CUCTEMbI COKpALLIAET BpemMst
BypPOoBbIX PaboT N PUCK CryCcKa BHYTPEHHUX KOOHH
Marnoro avameTpa 1 NpUBOANMbIX B AeNCTBME
JaBneHnem CnoxxHblx cuctem. OTCYTCTBME KnanaHHbIX
MEXaHN3MOB 1 BO3MOXXHbIX MYTEN YyTEUKM TaK »Ke
nenaet pasdyxaroLme nakepbl 6onee HaaEXHbIM
LONrOCPO4HbIM peLleHneM s LIeNoCTHOCTM
LUEeMEHTUPOBAaHVA U B pasnn4yHOM NMPUMEHEHUN s
BbIPabOTKM MPOOyKLMM.

CrepoBarenbsHO MOXXHO YTBEXKOATb, YTO HafyBHblE

nakepb! «HaLLMA HALLY» B MOSTaNHOM LIEMEHTUPOBaHA 1 B
MPUMEHEHWI MU HEOBXOOMMOCTY BOBLLMX PaCLLMPEHI.
CroOa Hy>KHO MPUHUCIIUTL 1 BHYTPUTPYDOHbIE MPOBKN-MOCTbI,
rae pa3byxatoLLpie Nakepbl He MOryT KOHKYPUPOBATb, TakiM
»Ke 06pa30oM Kak 1 pa3byxatoLLyie Nakepbl MMEKOT OMPOMHOE
3Ha4eH1e B M30SISLMN MPOOYKTVBHOIO HTEpBaUa, barogapst
MPOCTOTE M AONTOBEYHOCTU.

Ha pbIHKe NOSBASHOTCS MMbprabl pasdyxatoLLmx

N MEXaHYECKIX / HalyBaeMbIX CUCTEM A1S
CnocobCTBOBaHNST BOMBLIOMY PaCLUNPEHUIO N YASPIKAHMIO
YKNIOKOCTW BHYTPY Kamepbl. Koraa pasbyxaroLLiee
CpeacTBO He MPUCYTCTBYET, Kak, HanpuMep, B ra30BOW
CKBaXXMHE, MMOpUAHbIE Makepbl (pasdyxaroLmi 3n1eMeHT
BHYTPW Kamepbl) rapaHTUPYHOT fyyLles U3 y4LLnX
peLueHnn. OgHako, BypeHue 6oMbLLIONO aMameTpa n
BbICOKasi CTOMMOCTb, BEPOSTHEE BCErO, OrpaHm4arT mnx
MOMyNSPHOCTb.

YyutbiBad ycnosua pabotbl Ha CKBAXKMHE, KaK BbiGop
naKepoB NOMOraeT npy 3aKaHYMBAHUN CKBAXKUH?

beiikep Xbl03: Kak pasbyxaroLuvie, Tak v rapasimyeckme
nakepbl YBENMYNIN LeNecooBpasHOCTb 3aKaH BaHMS
HEeLIEMEHTNPYEMbIX HEOBCaXKEHHbIX CKBaXKNH. [aHHbI
MeTO[ No3BOoNAeT N3bexaTb BbICOKO3aTPaTHbIX
LIEMEHTMPOBaHKS 1 NepdopaLmn 1 orpaHnyMBasT
noTeHLMarbHbIE MPOW3BOACTBEHHbIE NOTEPH,
CBsi3aHHble C NMOBPEXAEHNEM CTBOMA CKBAXKMHb

npy LeMeHTpoBaHuK. Kpome Toro, niobas na

STUX TEXHOMOTNIA MOXET BbITb NCMOMB30BaHA Kak
MO3UTUBHbIA ACMEKT A5 N30NAUMK NPY 3aKaHYBaHM
6e3 LEMEHTVPOBAHVIS NS KOHTPOMS HEXKENaTeNbHOMO
MPON3BOACTBA B OyOyLLEM.

Bonblloe BAMsHNE Ha BbIGOP aKCMyaTaLyMoHHOro
nakepa MMeT CKBaXKMHHbIE YCNOBUSI, BKIIOHas
JaBfieHvie, TeMnepaTypy, 3aTpPyOHYO XXOKOCTb
[N 3aKaHYNBaHMS!, MPON3BOAVMbIE XKMOKOCTY
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set by any method currently used by industry (wireline,
slickline, coiled tubing, mechanically, hydraulically),
and can be removed from the well any of the industry
accepted methods.

TAM International: Typically our plugs are run on

a work string or coil tubing. Our bridge plugs are
pressure actuated by pumping a ball down to the
tool, which seats in a choke and allows the pressure
to be increased to a pre-determined pressure setting.
Once the inflation pressure is achieved, the set sleeve
shears and locks the pressure into the element. At
this point, the pressure can be increased and the
work string hydraulically disconnected (by rotation

or straight pull) from the bridge plug. An optional
mechanical release On/Off tool can be used to release
from the bridge plug. For temporary bridge plugs,
once the purpose of the operation is achieved, a
retrieval mechanism can be run to unset the bridge
plug and remove it out of hole. TAM also has wireline
setting capability if required.

Centralizers:

Looking at the tragic accident in the Gulf of Mexico,
centralizers were highlighted as a key device to aid in
ensuring a proper cement hond. How is this achieved?

Baker Hughes: Centralization is obtained through the
proper selection and use of centralizers on the casing
string. The centralizers are specifically designed

for particular pipe and hole size configurations to
provide stand off from the formation, thus allowing
proper cement placement. There are several types of
centralizers available for different applications, from bow
spring to rigid, solid centralizers.

Gentek: Choosing centralizers should not be a trade-
off between costs and well safety. It is vital to use the
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(B KOPPO3MBHbIX YCNOBUMSX) M TEMIMbl A0DbLIHM.
CKBaXXWNHHbIE YCNOBWA ONPEeaensatoT METANTYPIUIO U
BbIOOP YNIOTHUTENBHOMO (371aCTOMEPHOMO) 3/1eMeHTa.
HenaBnekaemble nakepbl 0O6bIYHO MCMOb3YOTCA

B CKBa)XMHaX BbICOKOW MPOV3BOANTENBHOCTA (T.€.

B CKBa>KMHaX BbICOKOrO AaBMEHUS 1 BbICOKOW
TemnepaTypbl) 1 yCTaHaBMBaOTCSA OHU Ha

KapOTaKHOM Kabene npy MOMOLLW MapaBIMHECKOro
yCTaHaBNMBAatOLLErO NHCTRYMEHTa Nbo Yepes3 nogady
rMapaBIMHECKOro AaBneHns. HenaenekaemMble nakepsbl
yoanstoTcsa pacdpe3epoBkoi. [13Brnekaemble Nakepbl
0BbIYHO CBSI3aHbI CO CKBaXKMHAMM HU3KOMO AaBNeHNst

1 yCTaHaBNMBarOTCS MO Kabesto, MapaBInNyeCcKnM
nasneHnemM nan Manmnynaupmsamm HKT. Yoanaiotes oHn
00bI4HO MaHunynsLmen HKT. Tem He MeHee, cerofHsiLLHme
N3BNEKAEMbIE UM CbEMHbIE MAKEPb! UMEKOT MOYT TaKMe »Xe
3KCMNyaTaLWOHHbIE XapaKTEPUCTUKK, YTO W HEN3BIEKAEMbIE
nakepbl. [paBunbHbIN BIGOP Makepa NO3BONT CIKOHOMUTb
BPEMS 1 CPEACTBA B TEHEHME BCEro CpoKa aKcryaraLm
CKBaXKVHb! 1 MOMOraroT MPEA0TBPATUTb BbICOKO3aTPaTHbIN
PEMOHT B ByayLLeM. HekoTopble 13 Hambonee BaxkHbIX
ACMEKTOB, KOTOPblE HEOBXOOVMO MPUHMMATL BO BH/MAaHWE
npw BbIOOpE NMakepa BKIIKOYatOT TUM CKBabKWHbI (HOBas,
rnepeseeHHast, ra3oBast, HedpTaHas!, MeEXaHN31POBaHHON
000blHK, HAarHeTaTenbHas!, OANHOYHas, ABONHAaS,
FOPUSOHTasbHas, Pa3BETBIIEHHaA 1 T.4.), a Takke ByayLume

Radial Drilling Services, Inc.

office: +1 (281) 374-7507 fax: +1 (281) 374-7509
www.radialdrilling.com

¢ and can be used as con-
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right number of good quality and reliable centralizers.
The most important aspect of centralization is

to choose the best equipment for the intended
application. Smaller, undersized to bore hole units,
allow irregular fluid flow paths to occur. Oversized
centralizers simply create drag issues from the first
unit down the hole. Gauge units create the optimum
solution as they enhance both RIH and stand-off.

The key aspect to a superior cement job is stand-off.
Stand-off dictates fluid regimes; cement isolation,
drag concerns and rotational forces. Units must be
flexible to absorb the down hole forces applied to
casing/tubing so that bridging is minimized yet stand-
off is retained. Good well clean out is essential to good
bonding, again, if the pipe lies on the low side this will
not be achieved.

In what applications should centralizers be utilized?

Balker Hughes: Centralization is essential where a wellbore
seal is required. Without proper centralization, cement
cannot be circulated completely around the casing, and
the potential of leaving a mud channel, and thus a
flow path, is increased. The degree of centralization
will depend on wellbore configuration and should be
individually designed for each well.
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PaaunanbHoe 6ypeHue asnseTca 3GGEeKTUBHbIM METOAOM MOBbILLEHUA
HedTeOoTAQUM CyLIEeCTBYHOWMX HePTAHbIX M [a30BbIX CKBaXKWH.
B ropusoHTanbHOM M/NIOCKOCTM B CTOPOHbI OT OCHOBHOFO CTBOJIA
dopmupytoTca 6oKoBble CTBOJbI AMHON A0 100 m, KOTOpble CO34at0T
[OMNO/THUTENIbHbIE KaHa bl ANA MPUTOKA XKUAKOCTb, @ TAKXKe NO3BONAOT
NPOBOAUTbL XMMMYEcKne 06paboTku, P u 3akauKky napa. KomnaHwusa
RDS — mupoBoi nuaep B pagvasbHom bypeHun — npobypwaa
6onee 5000 60OKOBbLIX CTBONOB C MCMO/b30BaHMEM COBCTBEHHOWM
3aMaTEHTOBAHHOMN TEXHOOTUMN.

Radial Drilling is an efficient method to optimize production in exist-
ing oil and gas wells. 100 meter laterals extend horizontally from the
well bore to create permeability channels for enhanced production
Wellheads
duits for chemical treat- T —7
ments, fracs, and steam
injection. With over
5,000 laterals jetted with
its patented technology,
RDS is the world leader

in Radial Drilling. ’ !

Panguan OpunnuHr Cepeuces UHK.
4921 Spring Cypress Rd | Spring, Texas 77379, USA | Poccws, TatapctaH, 423450, . AlbMeTbeBCK, Y. LLleBueHKo 48 =
tel: +7 (8553) 300 058, 300 996 fax: +7 (8553) 300 056, 300 994 Leely
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B 3AKAHYMBAHWME CKBAXWNH

CKBEKVNHHbIE MEPOMPUATUS (MHTEHCU(MKALA, KACNIOTHAS
obpaboTka 1 T.M.).

[paBKNbHO YCTaHOBEHHBIV Nakep (M Naxkepbl)
00eCnevrBaET UHXEHEPY MO 3aKaHUMBAHNKO CKBEDKUH
BOMbLLYIO YBEPEHHOCTL B TOM, HYTO UCMOSB3YEMbIE
XKUOKOCTY ONF 3aKaH4YMBAHA NOMaayT B XKENAEMYHO 30HY
CKBaXKMHbI. [1akepbl MO3BOAAOT OOECTEHNTb U30NALMIO
Pa3M4HbIX 30H CTBOJIA 1 MOMYT COKPAaTUTL PUCK Nepexoia
XKNOKOCTEN MEXAY Pa3HbIMU CEKLIMAMI CTBOSIA.

Halliburton: Makepb! MCNONB3YIOTCH A1 30HASIBHON
N30NALMM B OTKPbITbIX UM 06CaPKEHHBIX CKBaDKMHAX,
OHW KPUTUHECKIN HEOBXOOMMbI O/151 06ecneqeHms
6esonacHom 1 3PMEKTNBHOM AOObIN N3 CKBAXKMHBDI,
MOCKONbKY SIBASIKOTCS O4eHb BaXKHOW YaCTbto nMpouecca
3aKaH4YMBAHWNS CKBavKMHbI. [ToHMMaHMe BO3MOXKHOCTEWN
nakepoB, HEOBXOOMMOro MPOLECCa VX YCTAHOBKW U Kak
B LIEJSIOM 3TO BANSIET Ha OOLLMIA NPOLIECC 3aKaH4YMBaHMS
CKB&XXWH MO3BOSIUT BbIOpaTh NOAXOAALLMIA TUM Nakepa
01151 3aKaHYMBaHNSI KOHKPETHOW CKBaXKMHBbI.

Paclers Plus: BoiGop nakepa — Kto4eBoin hakTop,
OMPEeaeNAOLLNA CMOXETE U Bbl CMYCTUTb KOMMOHOBKY
00 32605 nnn HeT. Tak, pasddyxaroLLye nakepbl 06bI4YHO
OJIHHee MexaHmyeckux (10-30 dyToB NpoTvB NATW).
MHoroctaguinHas o6paboTka No CBOEN Npupoae TpebyeT
NCMONb30BaHMA MHOXXECTBA MNakepoB. B HacTosLee
BpemMsi B Poccum 06bI4HO MPOBOOAT 5 CTaauin (MCnonbays
5-6 MakepoB), HO MPOMAET He Tak MHOMO BPEMeHU 1 ByayT
ncnonb3osatb 10, 15 1 ckopee BCero, MHOro 60sbLLe
MakepoB, YeM cenyac — Beflb VIMEHHO MO TakoMy MyTw
LN aMEPUKAHCKMN 1 KaHAOCKUA PbIHKWU. Mbl HeOaBHO
YCTaHOBWUN 47 NakepoB B OOHOM OTKPbITOM CTBONE U
CKOPO Byaem yCcTaHaBNMBAaTb eLLE DONbLUE. Y4nTbIBas
PUCK 3aTsHKEK/MPUXBATOB NHCTPYMEHTA, CBA3AHHbIX C
KPWBM3HOWM CKBaXKWH, MPOCTO HEBO3MOXKHO OCYLLIECTBUTL
O0nbLLOE KONMYECTBO CTaaU MPW UCMONb30BaHUM
pa3byxaroLLyx nakepos. B cnyyvae ecnm cnyck
KOMMOHOBKM 3aMeaJINTCA BCNEACTBME MEXAHUHECKIMX
npv4nH Unn nepenagos OaBJieHNA, BO3HVKAET PUCK
NPEXOEBPEMEHHOIO pa3byxaHs MakepoB, YTO
NPUBEOET K HEOOXOANMOCTW MOABEMA KOMIMOHOBKM,

ecnn Bypoeasi ycTaHOBKa BOOOLLIE CMOXET COpBaTb
naxepsbl. [MNpexxaeBpemeHHoe pa3byxaHne Nnm He NoSIHOe
pa3byxaHne NakepoB — COBCEM HE PEOKOE SIBNEHNE.

Ham NpMXognnochb Cryckatb KOMIMOHOBKW B CKBa>KWHbI, B
KOTOPbIX A0 3TOro MPEeAnPUHNMANIMCE Heyda4Hble MOMbITKM
X 3aKaH4BaHA KOMMNOHOBKaMWN, O60pyﬂ,OBaHHbIMI/I
pasbyxaroLLyMM Makepamu.

TAM International: BoiGop nakepa 3asvcuT oT TOro,

4ero Mbl CTPEMUMCA OOCTNHYb Ha MPOTHAKEHNN CPOKa
OKCTTyaTaLymn CKBaXKMHbI. [N MpasusibHOro Belbopa
nakepa, KpUTUHECKN HEOOXOAMMO MOHMMATL YCIOBUS
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Gentek: In line with oil industry guidelines and Russia’s
GOST requirements, centralizers should be used in
every section of the well and whenever casing, tubing,
and completions are run. A centralizer should be used
in all well types, as pipe will always lie on the bore
wall even in a vertical well. Horizontal applications

are critical, as here the pipe has to be pushed into
the well. Lack of centralizers in this case means

the tubular goods would create a high resistance

to movement which centralizers will dramatically

reduce. The likelihood of bridging is increased and the
cement job will be compromised as the fluid will take
the easiest route. Solid type units, whose stand-off is
already impaired, also create this effect. Oversized units
in the horizontal create too much drag and damage
easily. Applications, for all well designs, require a good
understanding of centralizers to achieve the desired

end result.

What are the main henefits of centralizers?

Baker Hughes: Centralizers serve to keep the casing
away from the formation wall and move the casing to the
center of the wellbore, allowing for improved placement
of the cement sheath. Care must be exercised in the
selection of the type and location of the centralizers

to assure the casing is properly centered in the well,
while allowing the casing string to be lowered into the
well. Sophisticated models are available to predict
centralization in the well as well as the forces exerted by
the centralizers while the casing is being lowered into
the well.

Centek: A centralizer is an aid to getting tubular goods or
completion systems to the desired position in the well.
They act as a bearing, and the main objectives a

re to keep the pipe off the bore wall at all times. Gauge
units achieve the best results for any well application.
Centralizers are also designed to ensure good well
cleanout, but, most importantly, to ensure good zonal
isolation and to bond to the formation. They should

not be oversized as this creates drag nor should they

be undersized as this reduces the stand-off ratios.
Centralizers need to absorb mainly lateral loads caused
by inclination and azimuth well changes. Robust and high
restoring force units are far superior as they also allow for
flexibility in the well. Units should also be strong enough
S0 as not to break or be damaged should casings have
to be pulled out of the well.

Sand Gontrol:
What are the most common types of sand control used in Russia?
Baker Hughes: Most wells in Russia have very limited
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TemnepaTypbl, AaBNEHVS N KOPPO3UAHbBIX XXNOKOCTEN.
Bbibop makepa Takke OO/mMKeH CNocobCTBOBATb
MUHUMMW3ALMN BCEX COMYTCTBYOLLMX PUCKOB, MPY STOM
KIMEHTY HEOOXOAMMO NMPEAOCTaBUTL HaUNyYLLIWIA BbIGOP
Kak Ha brvkarilee Bpemsl, Tak 1 B AOATOCPOHHOM
nepvoge.

Tendeka: Koraa Heo6xoommMa BbICTpas yeTaHOBKa,
MCMOSb30BaHME PasdyxatoLLMX MNakepOoB UCKITHOHEHO.

3TO MOXET BbITb U B Cy4ae Ype3BblHanHbIX

YCIOBUI, TAKMX Kak ra30oBble CKBaXKWNHbI C BbICOKUMM
Temneparypamm U1 BoICOKUM JaBNEHNEM, U apKTUHECKIX
CKBaXKMH Ha MefIKOBOAbE.

OnTuManbHbI BoIOOP Makepa 4acTo OCHOBaH Ha Tpebyemom
KONMMYECTBE N30/IMPYEMbIX TOHeK.C YBENMHEHWEM WX HINCIA,
CNIOXHOCTb YCTAHOBKW HaflyBHbIX MaKEPOB MOXET BbICOKO
YBEMMHUTL PUCK 1 CTOMMOCTb, a pasdyxaroLLie Maxepsbl
06ecneHvvBatoT AOMOHUTESNBHYIO BbIFOAY B MPOCTOTE
MPUMEHEHUS 11 YCTaHOBKM.

KaxoBbl KNnioyeBbie NPeUMyLIecTBa BalluX naKepos?

beikep Xbi03: PazbyxatoLye nakepsb! npegnaraoT
Havbonee onepaLVoHHO 3hHEKTUBHOE peLLeHne
Mo V3oNAUMKM 3aTpybHOrO NPOCTPAHCTBA; OOHAKO

Akep APKTUK UCTTONb3YET Ne[0BYH0
OTTbITOBYIO labopaTopuio
B Xe/bCUHKWU, PUHNAHANSA.

T 3a mocnenHee BpeMsa pag TPAHCTTOPTHbIX
=l CyA,0B TT0 TTpoekTaM Akep ApKTUK TTOCTYTIUA

C Bepden, BKIOYAA TIepPBble B MUPE apKTUYeCKue
YyesIHOYHbIe TaHKepbl AJ18 IKCTTopTa HeTH

C TepMmHana BapaHaeun, n mnathopmbl
«[TpnpasnomHas». HoBas KoHUemuMsA CyaHa
«OBOWMHOro AencTeusa» (mateHT Akep ApPKTUK)
mpeacTaBnseT cobor 3K0IOrnYecku puemnemoe
pelueHmne Ana YyBCTBUTENbHbIX APKTUYECKUX BOA.

sand control provision incorporated into the well design
and this can lead to premature completion failure or
reduced pump run life. Many wells in Russia have

been completed with a slotted liner or a stand-alone
screen assembly, and while both are very economical
techniques, they typical do not provide adequate sand
control for an extended period of time. We are now
seeing more operators explore the benefits of gravel
packing techniques and how it can provide a longer term
sand control solution for their projects. Baker Hughes
has recently been awarded an offshore project in Russia
where we will be providing gravel pack equipment

and services.

Halliburton: Currently companies are running slotted liners
in an attempt to prevent sand influx during the production.
There is also an increased interest in screens that can be
run to help in preventing sand production.

Tendeka: The most common types of sand control
depends on the well types; i.e horizontal, deviated or
vertical wells. With the increased popularity of horizontal
wells, simple slotted liner deployments have gained

a lot of popularity. The simplicity of landing a slotted
liner into a horizontal wellbore seems like a very good
option for a low cost solution to prevent the bore hole
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B 3AKAHYMBAHWME CKBAXWNH

cnenyeT TWaTeNbHO BblbMpaTb COCTaB CKBAaXKUHHOWM
XKUOKOCTU 1 Tpebyembii % pasdbyxaHus npu
COCTaBMEeHNM pacTBopa. [ MapaBIMHecKme nakepbl MoryT
PaCLUMPATBECS 3HAYUTENBHO BOJbLUE MO CPaBHEHMIO C
MEXaHN4ECKMUN NN pasbyxaroLLmMm nakepamm, HO
NPenCcTaBAAOT 3HAYUTENBHO BONIEE BbICOKYHKD CTEMEHD
SKCMyaTaUMoOHHOM CNOXHOCTU. MexaH4YecKme nakeps!
SBASIOTCA XOPOLLEN albTEPHATNBOW pasbyxatoLLmm

NV rMOPaBINHECKUM Nakepam B TOM CMbICTE, HYTO

OHW HE HAaCTOJNBKO YyBCTBUTENbHbI K CKBEXKUHHBIM
YCOBUSAM, TaK/M Kak TeMrepaTypa Uim >XUaKoCTU,

N MOTYT YCTaHaBMBATLCS PasMyHbIMN Cnocobamu,
FMOPaBANYECKN NN MEXAHNYECKMN Yepes BypunbHble
TPyObI.

HewnsBnekaemble Nakepbl CHATAOTCS 60/1e€ HAOEXKHBIM
peLLEeHNEM AN SCTPEMASIbHBIX U arpeCCUBHBIX Cpef,
OpHako 13 n3BredeHvie NpegnoaaraeT Ppe3epoBOYHbIE
paboTbl. B 0bLieM, HensBnekaemble Nakepb! NpegnaratoT
MPOCTOTY YCTAHOBKM 1 MEHBLLEE KONMYECTBO ABVKNMBIX
31eMeHTOB. [10CKObKY HEN3BNEKAEMbIE MaKepPbl HE
NMEIOT MEXaHU3Ma U3BEYEHNS, OHN UMEIOT BOSBLLINIA
BHYTPEHHUI AMaMETP 1 npegnonararoT O0MbLUIYIO 30HY
[OCAraeMocTu (Mo Harpy3Ke 1 AaBfIEHNIO) MO CPaBHEHNIO
C U3BJIEKAEMbIMU MaKepamu.

13Bnekaemble nakepbl NPegoCcTaBAstoT rTMOKOCTb U
MEHbLLIYIO CTOMMOCTb, OCOBEHHO KOraa OXKnaaeTcs
CKOPOE UM >K& MHOMOKPAaTHOE U3BJIEHEHNE X N3
CKB&XXWHbI B TEHEHME LMKIa ee SKchyaTaumm.
B03MOXXHOCTbL M3BNEYEHNS OOCTUrAETCA B yLIEPO
pasmMepam 30Hbl JoCAraeMocT (quddepeHumansHOro
OaBneHnst N HOMUHANBHOW Harpy3Kn) 1 HAOEXXHOCTW.
TeM He MeHee, B nocneaHne rofbl 3TOT TN MakepoB
3HAYUTENBHO YYHLLINA CBOW 3KCMyaTaUMOHHbIE
XapakTepUCTUKN. HeEKOTOpPbIE N3 CYLLIECTBYHOLLIMX
CeroaHs N3BNeKaeMbIX KOHCTPYKUNA OENCTBUTENBHO
MOTMyT COMepHNYaTb MO NPOM3BOACTBEHHbIM
nokasartensam npu UCNonb30BaHUM B ONpeaeeHHOM
OmanasoHe pa3mMepoB C HEU3BEKAEMbIMU MakKepamu.
He cMOTpsa Ha yayylleHne skcnnyaTaunoHHbIX
XapakTepuUCTUK, N3BIEKaEMbIE MOAENN BCE ELIE UMEKOT
onpeaeneHHble orpaHnyYeHns nNo cneumuKkaLmsam
BHYTPEHHEr0 AnameTpa, CBsA3aHHbIE C BHYTPEHHNM
6arnnacom 1 MexaHn3mMamMu U3BEHEHUS.

MexaHM4HeCKM aKTVBMPYEMbIE MaKEPDI, KaK 1
rMapaBIMHECKNE Makepbl, JatOT NO3UTUBHOE
NPeACTaBAeHMEe O TOM, HYTO Makep aKTUBNPOBAIICA
nocpeacTBOM OLIEHKM AaBMeHNSA 1 OObEMOB
NCMNONb30BaHNA BO BPEMS YCTAHOBKM Nakepa (Makepos).
Kak yka3sblBanoch paHbLLe, OTCYTCTBYET HEOOXOAMMOCTb
XOaTb, NOKa Nnakep pasbyxHeT, a Takke naxkep

MOXET ObITb pa3dpaboTaH AN9 OANHAKOBO YCMELLHOro
NCMNONb30BaHNA B tOOOM XUOKOCTHOW cpeae. Ho atu
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collapsing, but this carries inherent risks associated
with corrosion, lack of lateral isolation and the inherent
onset of water production causing loss of sand
control. Higher end solutions, such as open hole
gravel packing, premium sand screens, inflow control
screens, and compartmentalization are improvements
over the traditional “slotted liner” methods.

Frac-packing and expandable screen solutions are
also deployed in more conventional wells in a smaller
scale due to their inherent cost and infrastructure
requirements.

What probhlems can a loss of sand control cause to the well,
equipment and to production?

Baker Hughes: The lack of adequate sand control in a
well can lead to many problems throughout the well life.
The accumulation in surface equipment is common if the
production velocity is great enough to carry sand up the
tubing, the sand may become trapped in the separator,
heater treater, or production pipeline resulting in the
need to shut-in the well and clean out.

Sand can also accumulation downhole if the production
velocity is not great enough to carry sand to the surface,
the sand may bridge off in the tubing or fall and begin to fill
the inside of the casing. Eventually, the producing interval
may be completely covered with sand. In either case, the
production rate will decline until the well becomes “sanded
up” and production ceases resulting in the need for
remedial operations.

The loss of sand control in a well can also result in the
erosion of downhole and surface equipment in highly
productive wells where fluids flowing at a high velocity

and carrying sand can produce excessive erosion of both
downhole and surface equipment leading to frequent
maintenance to replace the damaged equipment. For some
equipment failures, a rig assisted workover may be required
to repair the damage.

The lack of sand control can also cause the collapse of
the formation resulting in large volumes of sand to be
carried out of the formation with produced fluid. If the

rate of sand production is great enough and continues

for a sufficient period of time, an empty area or void will
develop behind the casing that will continue to grow larger
as more sand is produced. When the void becomes large
enough, the overlying shale or formation sand above the
void may collapse into the void due to a lack of material

to provide support. When this collapse occurs, the sand
grains rearrange themselves to create a lower permeability
than originally existed. In most cases, continued long term
production of formation sand will usually decrease the
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nakepbl TPEOYIOT akTUBaLMM C MOBEPXHOCTA U MOIyT
HY>KOaTbCs B OOMONMHUTENbHBIX 3aTpaTax BpeMeHM
OypeHnst 01 VX aKTMBaLvK, B 3aBUCUMOCTU OT UX
KOHCTPYKLMKW. PasbyxatoLLme nakepbl He TPeOYHOT Kakmx-
mMBO AENCTBUIN C MOBEPXHOCTU, MOTEHLMANBHO SKOHOMS
BpeMsi BypeHns. Kpome Toro, pasdyxatoLLmin nakep
MOXXET Takke ObITb NCMOIBb30BaH B CUTyaLVsIX, Koraa

Ha Bonee NO3OHMX CTaaMsSX SKCnyaTaLmm CKBaXKMHbI,
CKBaXKVHHbIE YXNOKOCTY MUMPUPYHOT B APYrve yHacTKM
CKBaXXVHbI 13-3a KaKX-N1bo HapyLLEHWNIA FEPMETUHHOCTU
Ha NPO4MX ee yqacTKax. ITO MOXKET BbITb BbI3SBAHO
N3MEHEHVISIMW Harpy3Ku B CTBOJIE, MPUBOAALLMMM K
noTepe LENOCTHOCTU YNIOTHEHWS 13-3a LieMeHTa Ui
OPYIUX CKBaXKMHHBIX MaTepuasnos.

Halliburton: MepmaHeHTHbIE Nakepbl 06bIMHO UMEIOT Goree
MPOCTYH KOHCTPYKLMIIO 1 MOTYT BbITb YCTaHOBNEHbI Ha
kabene, kaHate, THKT nnn pasbopHon Tpybe 1 MoryT
ObITb U3BMEYEHBI N3 CKBaXXMHbI TONBKO (DPe3epoBaHNEM.
CyLecTByEeT MHOXXECTBO KOHCTPYKLIMIA N3BEKAEMbIX
nakepoB, B 3aBUCUMOCTW OT TuMa yCTaHOBKM (KaHaTHble,
MeXaHU4ecKne, rMapaBINHeCKUe 1 rgpoCTaTUHECKIE).
OHM MOTYT U3BNEKATLCS U3 CKBaXKMHbBI 11 0ObIHHO UMEIOT
Bonee CNOXXHYK KOHCTPYKUMO. CucTembl Swellpacker

— Makep O4eHb MPOCTON KOHCTPYKLIMW, pasdyxaroLLmii B
MPUCYTCTBUN XXUOKOCTU 1 MPUHUMAaKOLLMIA hopMy cpedbl,
B KOTOPOW OH YCTaHOBEH.

Packers Plus: MpevimyLLieCTBa MEXAHNHECKIMX

MaKepOoB B YCNOBUAX NHTEHCU(MKALN CKBaXKIH

y>Ke paccMaTpmBaiivCh B NpeaplayLumx oteetax. [Ans
NCMONBb30BaHNA B YCNOBUSAX HU3KNX Mepenanos LaBneHNs
0N N30M1AUMN HErePMETUHHOCTEN, pasbyxatoLLe nakepsbl
MOIYT XOPOLLIO XOPOLLO Cebs1 MOoKa3aTb, MOCKOJBbKY

OHW MOTYT CMyCKaTbCA Y OCTaBNATLCS B CKBAXKVHE A1
pa3byxaHns, NP YCIOBUM YTO CKB2XKMHHbIE YCIIOBIS,

B YaCTHOCTU TeMneparypa, NOAXOOSAT 414 STOro.

CTounT, 0OgHaKo, 3aMeTUTb, HYTO TOrO »e adhhekTa

MOXXHO 0OBUTBCS C UCMONB30BAHNEM MEXAHUHECKIX
MakepoB B Clly4ae 1x Crycka Ha BypunbHOM Tpybe nnm
HKT. Mbl npoBoamnn Takme onepaummn Ha HECKOSbKNX
MEeCTOPOXAEHNSIX B KOXKHOM AMEpPUIKE.

CyLLECTBYIOT TakxKe Apyrie Turbl MakepoB, Takme
Kak HadyBHble MaKepbl 1 Nakepbl C METAIIMHECKIM
YMOTHEHNEM, HO OHU Maulo Fae YCTaHaBMBaINCh
1 NO3TOMY KIMEHTbI OBbIMHO FOBOPSIT TOMBKO O
MEXaHUYECKIX 1 pasbyxatoLLmx nakepax.

MexaHn4eckne naxkepbl Bcerga byayT 6onee Hage>xHbIMN
B CMbICJ1€ X SKCrulyatauOHHbIX Ka4eCTB, HEXENN
pasbyxatoLLpe, HO B 3aBUCUMOCTU OT Liefent nx
MNPUMEHEHVS, B KOHKPETHBIX Cllyqasix OfHU MOryT ObITb
Bonee NOOXOAALLMMM, HEXENW ApYrne. ITO XKe KacaeTcs U
NHOOOro Apyroro BHYTPUCKBaXKMHHOMO 060pY.A0BaHNS.
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well’s productivity and ultimate recovery. The collapse of
the formation is particularly important if the formation
material fills or partially fills the perforation tunnels. Even
a small amount of formation material filling the perforation
tunnels will lead to a significant increase in pressure drop
across the formation near the well bore for a given flow
rate.

Halliburton: In reservoirs where sand influx is an
issue, it is necessary to control the sand down hole
to prevent damage to the completion and surface
equipment used. If this is not performed properly,
sand will enter the well and cause problems with
the equipment’s functionality and possibly eliminate
production all together. The production rate will
determine how fast the sand enters the well and
the time to failure. The extent of damage can be

as serious as erosion of equipment to failure (and
possibly uncontrolled release) or as limited to sand
building up down hole preventing production.

Tendeka: Loss of sand control is not necessarily a
catastrophic event depending on the tubulars and
surface equipment’s ability to handle the produced
sand. In heavy oil, producing sand is sometimes
associated with an increase in productivity and may be
a positive artefact. However, in conventional wells, sand
production can cause failure of artificial lift equipment
such as electric submersible pump’s (ESP’s). Surface
equipment erosion in gas wells may prove an operational
hazard and in oil wells, sloughing of sand into the
wellbore can cause complete loss of production from
the lower zones. In horizontal wells, sand production
may not be seen on the surface due to the duning of the
sand, but a total loss of production or limited production
may be a common outcome. In general, it is always
better to limit any form of sand production than allowing
for unconstrained production, hence the term

sand control.

There are a wide range of sand control solutions
available. How do you select the hest availahle option?

Baker Hughes: Numerous techniques are available
for dealing with sand production from wells. These
range from simple changes in operating practices
to gravel packing/frac packing. The sand control
method selected depends on site specific conditions,
operating practices and economic considerations.
Baker Hughes provides the full portfolio of sand
exclusion techniques including stand-alone screens
with and without Inflow Control Devices (Equalizer),
gravel and frac packing (including associated
pressure pumping services), oriented perforating,
expandable screens and more recently, GeoFORM
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TAM International: O6 sToM MOXKHO HanMcaTb Lienyto

KHUry. Ecnm Heobxoaymbl 60MbLLNE aHKEPHbIE CUTbI,
©OVHCTBEHHbIM BbIXOOOM OyayT MEXaHNHYECKME MaKepsbl.
Ecnu ecTb orpaHmn4eHnst Mo MPOXOAUMOCTU, creayeT
BOCMOJIb30BaTbLCA HaAyBHbIM MakepoM. Ecim orpaHuyeHnin
HET N aHKEPHOIO KPenneHus He TpedyeTcs, pa3dyxatoLLme
nakepsbl NnpekpacHo nogonayT. bonee getansHoe
CpaBHEHME MapaBINHECKMX 1 pa3byxatoLLyx NakepoB
NpeacTaBneHo HKe.

lvapaBmyHeckn rnakep:

» ObecnevnBaeT YNNOTHEHWE BbICOKOMO MW HU3KOMO
JaBnenHust nnbo ansa obcaaxku, nmbo Ons nnacTta, B
3aBMCKMMOCTU OT NapPaMeTPOB CKBaDKMHbI UM nnacTa.

» Obecne4nBaeT HeMeaJIeHHOe YNNOTHEeHNE s
NoAfePXKaHVS! LIEMEHTHOWM KOJTOHHbI

» Obecne4nBaeT HemMea/IeHHOE YNNOTHEHNE s
N30/IMPOBaHNS ra3a 1 NPeaoTBpaLLeHNst 3ara3upoBaHns
LiemMeHTa

» CospgaeT bapbep, NpeaoTBpaLLaoLLIMiA 0bpa3oBaHe
ra30BbIX KaHaOB 3a LIEMEHTOM 1 06CaaKomn, a Takke
MVKPOKOJSbLEBbLIX 30H MeXKay 00CaaKom 1 LEMEHTOM.

» VIMeeT BOSMOXHOCTb MPUHMMATD HEMPAaBUIBHYHO
hopmy cTBONA.

PasbyxaroLmi naxkep:

» Obecne4BaeT ynnoTHeHVe anmHon ot 1 go 20 dyTtos
(cTaH@apTHBIN) MN 3aKa3HOW OVHbI.

» HU3KMIM pUCK MpW YCTaHOBKE.

» CyLLECTBYET B HECKOJBbKMX BapyiaHTax — MOXXET
aKTVBMPOBaTLCHA HEQPTHIO, BOAOW NI UMETH
KOMBUHaALMIO 0B0MX pasbyxaroLLyx 3/1acTOMEPOB.

» 200% MOonesHoro pacluMpeHns B oobeme.

» [pennaraeTcsa B BApUaHTE C YMHOW/MHTENNEKTYaIbHOM
MPOMYCKHOM CMOCOBHOCTHIO.

» [TpUHMMAaET HenpaBubHYKO )opMy CTBOMA.

Tendeka: KopoTkume «HafesaroLmecs» pasbyxaroLLme

rakepbl

» OKOHOMUYHbIE MO 3arparam C BbICOKNM HY/CIIOM
NBOSINPYIOLLIMX TOYEK B I/IMHHBIX FOPUSOHTATbHBIX
CKBa>KNHaX

» BO3MOXHOCTb YCTAHOBKM Ha Tpybax 3aKkazqmka
— YMeHbLLEHHaA CTOMMOCTb

» [lonroBeyHast LenoCTHOCTb M30ALMM

PasbyxaroLme rakepbl yCTaHaBIMBaeMble Ha J/IMHHbIE
TPYObI

» BbICoKu nepenag aaBneHns

» CnaHLeBbIN ra3 — MHOroCTaaUMHbI paspbIiB

» [lonroBeyvHas LenoCTHOCTb N30NALMN

OObLLien3BECTHbIE HaAyBHbIE NaKepb! (BHELLIHWE TPYOHbIE
rakepsi)
» CTyneH4aToe LieMEHTUPOBaHNE
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Shaped Memory Polymer System. To select the
most appropriate technique for any application it is
important to thoroughly review each of these options
with a Baker Hughes Sand Control representative.

Halliburton: Depending on the economics of a well, a
viable solution can be selected depending upon the
formation properties and the completion requirements
for the well. Gravel pack completions and screens are
solutions that have been employed globally with great
success but can be a more costly solution due to the
engineering and equipment that is required. The best
approach for determining the proper technology is to
discuss the well parameters and anticipated production
with the service provider.

Tendeka: Typically, each reservoir and field
development requires a unique approach to the sand
control solution. For some fields, saving CapEx by
operating wells below the sand free rate might be
optimum, while in other fields there is no option but
an initial sand control deployment. In cases where
sand control is required initially, well positioning,
cased versus open hole and required production rates
are first and foremost in the field development plan.
Following these decisions, a sand control solution can
usually be devised. In summary, some examples of
optimum sand control could be:
» Multi zone frac-packing in cased hole

(high rate wells in cased hole)
» Horizontal inflow control screens with swellable

packers

(single horizon reservoirs)
» Open hole horizontal gravel packing (shaly resevoirs)
» Open hole vertical gravel packs (high rate gas wells)

Well hore clean out:
Why does well hore clean out aid a wells completion?

Baker Hughes: Wellbore Cleanout is the utilization of
specially designed tools, chemicals and techniques
necessary for removal of the debris from the wellbore that
interfere with normal operations during the life of that well.

Wellbore cleaning operation cleans casing, tubing, BOP or
riser ID, removes any debris at downhole or suspended in
the wellbore, and assists fluid exchange.

Wellbore Cleanout provides insurance for completion and
workover, reduces nonproductive time, and manages
risks during completion installation and workover activity.
In additional, it minimizes damage to reservoir and
delayed production. The historic data have showed that
more than 30% of non-productive time is linked to debris
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» BbICOKMI KO3(MMDULMEHT pacLLNPEHNs]
» HeaKTnBeH B NpoLEecce YyCTaHOBKMN

TpYOHO - KOMIIPECCOPHbIE HaAyBHbIE
» CBEpPXBbICOKUN KOSMMULIMEHT PaCLLUMPEHNS
» VIHoroa eQMHCTBEHHO BO3MOXXHbIN BapuaHT

KakoBa o6nacTtbh MCnonb30BaHuUA pPa3paboTaHHbIX BaMK
npo6ox?

beiikep Xbt03: Komnanus “Benkep Xbios”

npegnaraeT LWMPOKUIA CNEKTP pasnnydHbIX MPOOOK,
obecneyrBatoLLMX PEryIMpoBaHmE NOTOKa U KOHTPOSb
CKBaXKWHbI, BKJIKOHast MOABECKMU, NEPEMbIHKM,
3arnyLuKK, 3anopHble KnanaHbl U NPOBKN-MOCTbI.
Halum npobkn TakxKe MCNOoNb3ytoTCa AN UCMbITaHWA
npou3BoacTBeHHbIX HKT 1 ans ycTaHOBKM NakepoB
rmopaBnyeckoro OencTeums.

Takxke “berkep Xbt03” NpegnaraeT nosHbIM auanasoH
NPOBOK-MOCTOB, BbINOSIHEHHbBIX 13 BbICOKOMPO4HbIX
KOMMO3UTHbIX MaTeprasioB, MO3BONSIOLLIX 3HAYUTENBHO
6onee bbiCTpoe 1 3hDHEKTNBHOE BbIDypVBaHWE 1
N3BeYeHNE N3 CTBONA. ITW TUMbl MPOBOK-MOCTOB
4acTO MCMOMBL3YHOTCA AN 0becneyeHns onepauuii
MHOrOCTaMMHOro pa3pbiBa U3 eauHoro cteona. OHn
obecneumBatoT Bapbep BbICOKOro AaBMEHVS MeXay
BCEMU MHTEpBanamu nepdopaun 1 No3BOSISIOT NErko
yOanuMTb MHOIo NPOBOK 13 CTBONA 3a OOMH PEenc
pacdhpe3epoBKN.

Halliburton: Mpo6ku Bridge/Frac paspaboTaHbl 415
KOPOTKOCPO4HOM UM AONTOCPO4YHOM N30NSALIA B
ckBaXKMHe. OHM yCTaHaBNMBaKOTCS pasnyHbIMM
cnocobamu B obcagke pasnnyHbIX pasMepoB 1 ObiBatoT
MOCTOSIHHbIE, N3BIEKAEMbIE U MOAAAOLLMECSH
pasbypuBaHuto. Halle Bcero NpodKmM UCMONb3YHOTCA Npin
onepauusix LIeMeHTUPOBaHWSA U MMapopaspbIBa.

TAM International: Mpo6kv TAM MOryT MCMOSIB30BATLCS
0719 BCEX aCrMeKTOB SKCrlyaTauun Kak anst 06CaKeHHbIX,
TaK 1 AN HEOOCaKEHHBIX CKBEXKMH, a TakKe Kak [1s
BPEMEHHOM, TaK U1 A5t MOCTOSAHHOM yCTaHOBKM. OHY MOTyT
yCTaHaBAMBaTLCA MO TPOCY, MO KaHaTy, KOATHOUHIY 1
MO CMYCKOBOW KOJTOHHE.

Kakuve npo6ku Han6onee yacto ucnonb3yoTcA B Poccun u
KaKoBbl CamMble 06bIYHbIE CXeMbl YCTAHOBKN?

beikep Xbi03: Ceroans B Poccum ynotpebnsaeTca
MHOYKECTBO Pas/IYHbIX TUMOB NMPOBOK A5 PaA3INYHBIX
obnacTelt ncnonb3oBaHus. MPoBKK, CryckaeMble Mno
TPOCY, YCTaHaBNMBAKOTCS HA MOCaA04HbIN NaTPYyOOK
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issues in the wellbore. According to the recent Welling
Report, “Debris management in completions operation is
a major concern for approximately 1/3rd of the operators
surveyed and a minor concern for an additional 1/3rd of
the operators.”

Halliburton: Wellbore preparation helps in ensuring that
any debris or scale that may be in the well prior to running
a completion is effectively removed. Completions will
require the ability to manipulate tubing (for functioning of
mechanical components) or apply hydraulic pressures in
order to set or shift components. The presence of any scale,
debris, or foreign objects can prevent this from happening
and could potentially result in a costly work over. Application
of wellbore cleanout tools will provide an “ideal” environment
for running a completion.

How is this utilized in Russia?

Baler Hughes: Currently, the wellbore cleanout has been
mainly used in Russia at the workover stage to clean the
casing ID, remove downhole debris, and support fishing
or casing exit works. The wellbore cleanout is also used at
pre-completion stage to clean the wellbore and assist the
fluid displacement.

The common wellbore cleanout tools used in Russia include
casing scraper, casing brush, wellbore fitter, downhole
magnet, boot basket, VACS tool and circulation tools.

What advantages and savings do your wellbore clean out
solutions hring?

Baker Hughes: Baker Hughes provides complete welloore
cleanup portfolio and services for all applications from low cost
land to high end deep and ultra-deep water applications.

The Baker Hughes X-Treme Clean™ wellbore cleanup
tools features non-rotating technology efficiently cleaning
while minimizing potential damage to the casing or riser ID,
high allowable rotational speed with a large total flow area
offering more effective well cleaning and displacement. We
have more than 2,500 jobs worldwide.

The BHI vectored annular cleaning system (VACS™) is leading
in the industry effectively recovers debris at downhole in
openhole or cased hole. The benefits include keeping debris
from reaching to the surface equipment or suspended in

the fluids, protecting debris sensitive equipment, minimizing
impact to perforation and formation, and easy adapting to

a variety of applications. It can be used in conjunction with
other tools to perform wellbore cleaning and other operations
such as packer retrieving in one trip, It is especial useful in the
applications such as wells with low fluid level, wells with partial
or total lost circulation, deep or deviated wells.
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05 obecneydeHrs peryanpoBaHms noToka 1 ans
onepauuin UCMbITaHA JaBAEHNEM, & MHOME NPOOKM-
MOCTbI, yCTaHaBBaeMble Yepe3 HKT 1 6ypoBble TpyObI
NCMOMB3YIOTCA Kak OJ151 MOCTOAHHOIO 3aKpPbITUA, Tak U
0J159 BDEMEHHOW KOHCEepBaLm/ CKB2XKMH.

Halliburton: YaLue scero B Poccumn ncnonbaytotest
nogdatoLLmecs: pasbyprBaHNio NPOBKK,
yCTaHaBMMBaEMbIE MEXAHNYECKM UHCTPYMEHTOM,
cnyckaemMbim no HKT.

TAM International: Mpepnaraembie KOMMaHVen

TAM rugpaBnnyeckme NPOBKN-MOCTbI 425-SS-

01 0HOPa30BOro NUCMONB30BaHNSA C 3/IEMEHTOM
nnactuH4aToro tuna. OHu NCNONBb3YKOTCA AJ1A YCTaHOBKN
CKBO3b OrpaHn4eHnst 06caakn 1 yCTaHOBKM B 06caake Ans
n3o0J1AUMn NPUTOKAa BOObl CHU3Y.

KaK akTMBUpYIOTCA M CHUMAIOTCA BaLy NPo6Ku?

beikep Xbi03: OHy MOryT yCTaHaBNMBATLCS U
CHUMaTbCs Mo kaHaTy. OBbIYHO MPOBKMN COEAMHAIOTCS
C 3aMOYHbIM LLMMHAENEM, KOTOPbIA CMyCKaeTcs v
yCTaHaBnMBaeTCs Ha Npoduib NaTpydbka B KOJTOHHE
3akaH4mBaHus. OH TakKe MOXXET OblTb OMyLLEH MK
CHSIT OBEPLUOTOM W1 YCTAHOBSEH Ha nakep. [1pobku
TaKXXe MOryT ycTaHaBnmBaTbca B ntobon vactn HKT
npwY MCNOoNb30BaHMM KOMBUHaLMK Nakep-npobka (T.e.
NpPobKun, He TpebytoLme Npohuns 1 T.4.), ONyCKatoTCs
OHW MO SNEKTPUHECKOMY Kabesto, TPOCY WUn
KONTIOOUHIY, a N3BNeKatnTcsa No TPOCy.

Halliburton: MpoGku Bridge paspabaTtbiBaioTcs B
U3BNEKAEMOM, NMOCTOSHHOM WM NOAAAOLLIIMCS
pas3byprBaHO BapraHTax. YcTaHaBIMBaTbCs OHU
MOTYT NOBbIM 13 UCTMOMB3YEeMbIX B OTPACN METOA0B
(Ha kabene, kaHate, HKT, mexaHn4eckn nam
MOPaBMYECKN), 1 MOMYT U3BNIEKATLCS N3 CKBAXKMHbI
Mto6bIM M3 METOAOB, MPUHSTLIX B OTPACIIN.

TAM International: O6b14HO HaLLV MPOBKI CrYCKAKOTCS MO
CMYyCKOBOW KOMTOHHE NV KONTIOOMHMY. Halum npobkum-
MOCTbI aKTUBMPYIOTCS JaBNEHNEM YEPES 3aKaqKy

Lwapa K MHCTPYMEHTY, YCTaHOBIEHHOMY Ha LUTYLIepe 1
MO3BOJIAIOT HArHETATb AaBfIeHVE A0 NPeayCMOTPEHHOMO
3apaHee 3HadeHnd. [ocne Toro, kak Tpedyemoe
[OaBfIEHNE HANONMHEHWS AOCTUMHYTO, YCTaHOBEHHbIN
LTYLIEP COBMIaETCA 1 3anMpaeT JaBfieHNe B SNIEMEHTE.
[Nocne sToro, AaBneHne MOXET BbITb YBENMYEHO, a
paboyas KONOHHa OTCoedMHeHa (BpaLLeHeM Ui MPOCTO
NoObEMOM) OT MPOBKN-MOCTA. Takxe Ans OTCOEANHEHNS
MPOBKM-MOCTa MOXKET MNCMOMBb30BaTLCHA CrieLmabHbIN
Nprbop, NOCTaBASEMbIN ONUMOHASTBHO. 115 BDEMEHHbIX
NPOBOK-MOCTOB, MOCAE AOCTVKEHMSA TPebyeMoro
pesynbTara, 4N CHATUS MPODKN 1 €€ U3BNEHEHNS, MOXET
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Lukasz Ostrowski: Baker Hughes
ﬂ Lukasz Ostrowski is currently Baker Hughes
W Completion and Reservoir Development Services
Marketing Director for Russia and CIS Region, located
in Moscow. He holds a PhD in Petroleum Engineering from the
University of Mining and Metallurgy - Krakow, Poland (1984).
He began his career at the same university, afterward joining
Preussag Oil & Gas AG as a gas-reservoir engineer in Hanover,
Germany (1986). From 1987 to 1997, Ostrowski went on to work
as a consultant then Managing Director for Golder Associates
in several countries across Europe. In 1997, he joined Baker
Hughes as a Manager for Testing Services - Eastern Hemisphere,
relocating to Russia in 2003. Since 2006 Ostrowski has been
teaching as an Honorary Professor of Technical University
Clausthal (Germany). In 2009, he was named a Visiting Professor
at the University of Mining and Metallurgy in Krakow. Ostrowski
has authored more than 35 papers on reservoir engineering and
completions for the Society of Petroleum Engineers and other
publications.

Ryan Mattson: Halliburton

Ryan Mattson is a Technical Advisor with Halliburton

International, Inc. Ryan is currently based in Moscow

and has been working with Halliburton for six years.
Prior to coming to Russia, Ryan was based in Canada focusing
on cased and openhole completions in North American markets,
with a primary focus on horizontal openhole completions. Ryan
graduated from the University of Alberta in Edmonton, Alberta,
Canada with a BSc in Mechanical Engineering.

Paul Higginson: Packers Plus

Paul has 14 years experience in the oil and gas
industry, having begun his career in the design office
of Petroleum Engineering Services Ltd working with
Completions, Intervention and Intelligent Wells equipment. He
has worked internationally in Europe, Africa, Asia and the Middle
East in operational, project engineering and sales roles in the field
of Intelligent Completions where he was exposed to a multitude
of different technical environments. For the last 2-1/2 years he
has been the focal point for Packers Plus in Europe and Russia
focusing on Open Hole Multi Stage Fracturing Completion

solutions.

Boris Lomakin: Tenaris

] Boris Lomakin is part of Tenaris’s Technical Sales team
in Russia. He has a degree in Petroleum Engineering
and Technical Interpretation from the Samara State

Technical University. He has been with Tenaris for three and a half

years. Mr. Lomakin is a Russian citizen.
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WELL COMPLETIONS H

3anycKaTbCsA CbEMHbIN MeXaHM3M. [pr HE0BXOAUMOCTH,
koMMaHust TAM MOXKET MOCTaBUTb MPODKN-MOCTbI C
BO3MOXHOCTbIO YCTAHOBKM MO KaHaTy.

LlenTpaTopbr:

PaccmatpuBada Tparuyeckuil MHUMAEHT B MeKcuKaHcKom
3anuBe, LeHTPaTopbl HA3bIBAIOT KJH0YEBbIM
npucnoco6aeHnem npyu 3aKaHyYMBaHUN CKBAXKMH U
o6ecnevyeHun NPoYHOI uemeHTayun. Kax onu pabortatot?

beitep Xbi03: LieHTprpoBaHmne focTUraeTcs nyTem
NPaBUIBLHOIO BbiIBOpa N UCMONB30BAaHNS LIEHTPATOPOB
obcagHo KONoHHbI. LieHTpaTopb! cneuyansHO
pa3pabaTbiBaOTCA OS5 KOHKPETHOW KOHMDMUrypaLmm
TPyObl 1 pa3MepoB CKBaKMHbI AN obecrnedeHns
ONCTaHLMM MEXAY KOMIOHHOM 1 MOPOAON, YTO MO3BONSET
obecne4nTb NpaBUbHOE LieMeHTUpoBaHWe. CyLLecTByeT
HECKOJIbKO BWAOB LIEHTPATOPOB A5 Pas3NHHbIX
obnacTen NCnoNb30BaHKs, OT MPYXXUHHBIX A0 XKECTKNX
LIENbHbIX.

Centel: BuiGop LeHTPaTOpPOB HE O0MKEH CBOAUTLCS

K MOVICKaM KOMMPOMKCCa Mexdy CTOMMOCTbLIO U
6e30MacHOCTBIO PaboT Ha CKBaXKMHE. VIcnonb3oBaTtb
NpPaBUIbHOE KOIMYECTBO HaOEXHbIX LIEHTPATOPOB KpaHe
Heobxoanmo. CaMoe BaXKHOE B LIEHTPUPOBaHNN —
BblOpaTh Nnyyllee 060pyaoBaHne A5 COOTBETCTBYHOLLIMX
NpUKNaaHbIx 3aga4. Vcnonb3oBaHe HeMoHOMEPHbIX
MO OTHOLLIEHMIO K CKBaXKMHAM MPUOOPOB MOXKET
NPWBECTU K HEPEryNspHOMY MyTW TEHEHVS XKNOKOCTEN.
LleHTpaTopbl 3aBbiLLEHHOrO rabapuTa NprMBOOAT K
YCUSIEHNIO CTparnBaHns OypuibHOM KONOHHbI Y>Ke MOCne
cnycka nepBoro cHapsaa. MNprnbopbl C gaTtikamm
SABNSAIOTCA ONTUMASIbHBIM PeLleHWeM, T.K. OHW YryyLlatoT
CMYCK B CKBaXXWNHY 1 CTENEeHb LIEHTPUPOBaHNS.
Knto4eBom acnekT XOPOLLEro LEMEHTUPOBAHNS

— XopoLuas cTeneHb ueHTpupoBaHus. OHa 3agaeT
PEXNM TEUYEHUS XXNOKOCTEN, LIEMEHTHYIO M30SSLMIO,
PEXNM CTparnBaHusi KOIOHHbI 1 BpaLlaTenbHOe
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Dr. Sergey A. Rekin: TMK-Premium Services
Dr. Sergey A. Rekin is the General Director of TMK-
H Premium Services. He is also a APl and ISO (Russia)

committee member, Chairman of the Subcommittee
No.7 of the Technical Committee 357 GOST & author of 70
publications, 3 monographs and 7 inventions. Having been
educated at the Sverdlovsk Suvorov Military School and the
Kuibyshev Polytechnic Institute Dr Rekin joined Gazprom
VNIIGAZ in 1999, and TMK in 2006. He currently works for the
Premium Services division of TMK.

Cliff Berry: Centek

Cliff Berry’s oilfield career started in 1977 with

Halliburton in Brunei, Malaysia and Sarawak as a

cementer and tool operator. He also worked offshore
in the North Sea and Persian Gulf with Halliburton, leaving
Halliburton as an MSO. He then worked for Diamond B (UK)
Limited, a leading centraliser manufacturer in the mid 1980’s.
Cliff joined BJ Tubular Services as European Operations Manager
working from the German office and successfully introduced BJ
Tubular Services into Denmark, Hungary, and Holland in addition
to growth in Germany. He joined Centek in 2001 as Sales and
Marketing Manager responsible for worldwide sales..

John Stewart: TAM Intemational

John Stewart began his career with Baker Production

Services in Aberdeen in November 1982 as a trainee

Well Test Engineer before transferring to Great Yarmouth
in January 1983. John worked in the North Sea, Europe and Africa
gaining experience of all types of wells and rig operations and
progressed to Senior Well Test Engineer by the time he left Baker
in 1985. John then joined Petrocon Production Services where
he gained experience in wireline operations, cased hole and open
hole DST operations onshore in the UK, Tunisia and the Southem
North Sea. He progressed to the position of Operations Manager
during which time the company was acquired by ERC and Simon
Engineering. He joined Tam Intemational in Aberdeen in 1994 as a
Sales Engineer. John has been with Tam for over 17 years and is now
the Sales Manager in the Aberdeen office, overseeing the sales for
Europe, Africa, The Middle East, Russia and the former Soviet Union.

Malcolm Pitman: Tendekal

Malcolm Pitman, Vice President Europe, SSA and
FSU has worked in the ailfield industry for over 30
years. Prior to joining Tendeka in 2008, Malcolm held
a number of positions within Baker Hughes, Zeroth Technology,
Baker Oil Tools and BHI Corporate where he was responsible for
business development, supply chain management, manufacturing,
engineering, financial reporting; as well as overall management of
the Well Intervention function of BOT UK. He brings an extensive
knowledge to Tendeka specializing in well construction, well
intervention, new technology and mature field development. Malcolm
holds an MBA from Robert Gordon University.
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B 3AKAHYMBAHWME CKBAXWNH

yeunme. [Mpnbop oomKeH BbiTb 4OCTATOYHO MOBKMM Os
MOrNOLEHUST CKBaXKMHHBIX CUJ1, MpUiaraeMbix K ob6canke
1 Tpybam, 4Tobbl MPY 3TOM CTeMNeHb LIEHTPUPOBAaHNSA
ocTaBanachb onTrMasnbHOW, a aMeKT BPUMKMHIA Dbl
cBefeH K MUHUMYMY. XOpOoLLasi Mpo4YMCTKa CKBaXKUHbI
Takxke Heobxogyma ans MPOYHOro CXBaTbIBaHWIS, 1 3TO
HEOOCTVKNMO, eCnn TPyba NEXUT Ha HUXKHEN CTEHKE
CKBa>XMHbI.

Mpu KaKUX BHELWHUX YCIOBUAX CKBAXVHDI JIYYLle BCero
Ncnonb30BaTh LEHTPATOPbI?

beikep Xbi03: LieHTprpoBaHe HeobxoavMa Tam, roe
TpebyeTca ynnoTHeHWe CTBoSa. Bes NpaBuibHOro
LIEHTPUPOBAHUS, LIEMEHT HE CMOXKET MOMHOCTBIO OKPY>KUTb
0bcaaKy 1 OCTaeTCA BO3MOXXHOCTb MOTEHLIMAIBHON YTEYKM
pacTBopa 1 YBENMHEHMS MNHWIA TOKa MNacToBOro dhnonaa.
CTeneHb LIEHTPUPOBaHMS 3aBUCUT OT KOHCTRYKLMW CTBOMA
1 OOMKHA paspabaTbiBaTbCA MHANBUOYATBHO /15 KaKO0M
CKBaXKVHbI.

Centek: CornacHo oTpacnesbiM HopMam 1 TPeBoBaHNAM
poccumckoro MOCT, ueHTpaTopbl AO/KHbI
MNCMONBb30BaTBLCS Ha BCEX YHACTKAaX CKBaXKMHbI U

npu obcaaxke, Tpybonpoknaake 1 3akaH41BaHNN
CKB&XXMH. LleHTpaTopbl fOMKHbBI NCMONb30BaTHCS

Ha BCex Tunmax CKBavKWH, MOCKONbKy Tpyba Bceraa
NIOXXUTCA Ha BYPOBYIO CTEHKY, 4aXKe B BEPTUKASIBHbBIX
CKBaXXuHax. //lcnonb3oBaHWe LIEHTPaTOPOB B
FOPU3OHTASIBHBIX CKBaXKMHAX MPOCTO KPUTUHECKM
HeobXxoAMMOo, MOCKObKY Tpyba NpoTankmMBaseTca B
CKBaXXMHY. OTCYTCTBME LEHTPATOPOB B 3TOM Cllyyae
03Ha4aeT, YTo TPYOHblE MPOAYKTLI OyAyT BbI3bIBATb
BbICOKOE COMPOTUBIIEHNE OBVKEHNIO, YEro LeHTPaTopsl
no3BONSAOT n3bexaTtb. [Mpn OTCYTCTBUM LIEHTPATOPOB
YBENNYMBAETCH BEPOATHOCTb OPUIKMHIA U MOXKET
nocTpagaTb LEMEHTUMPOBAHNE, MOCKONbKY YXUAKOCTb
BCcerga uaeT no Nyt HaMMEHbLLIErO CONPOTUBIEHNS.
LlenukoBble LieHTpaTopbl, CTEMEHb LEHTPALIN KOTOPbIX
Y>Ke CHWXKEHA, TakxKe CO30atoT Takom adpdeKT.
CepxrabapuTHble LEHTPATOPbI B FOPU30HTaSbHbIX
CKBa&XXMHAX CO3LA0T CLLKOM CUSBHYIO TATY 1

Nerko noepexaaroTcs. s BCeX TUMOB CKBaKMH,
chepa NPUMEHEHNS LIEHTPATOPOB TPebyeT XOpOoLLEero
MOHVMaHWS UX PaboTbl 451 OOCTUXKEHMS XKENAEMOIO
pesynbraTa.

KakoBbl npeumyLyecTBa Bawx eHTPaTopoB?

beikep XbH3: LieHTpaTopbl CMOCOBCTBYIOT YAANSHMIO
obcagkm OT CTEHKN MOPOAbl U MOMOratoT PasMecTUTb
o6cafKy B LeHTpe CTBOJSIA CKBaXKWHbI AN1s1 MPaBUibHOro
pacnpeneneHnsa LeMeHTHoOM 060no4ku. Bblibop Trna u
pasMeLLEHNS LIEHTPATOPOB OO/MKEH OCYLLECTBNATLCS

C Haanexallemn TWaTebHOCTbO, YTOObI Npu
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NpPaBWNbHOM LEHTPOBKE 06CaaKy NO3BOAATL EN
CBOOOAHO OMycKaTbCA B CKBaXKMHY. CyLLIECTBYIOT
yCOBEPLLEHCTBOBaHHbIE MOAENN LIEHTPATOPOB,
NO3BOJSISIOLLME MPefcKasaTth LeHTpMpoBaHue B
CKBaXKMHe Hapsay C cunamm, co3faBaeMbIMy Camumim
LeHTpaTopamm Npu Crnycke 06CafKm B CKBaXKMHY.

Centek: LienTaTopbl noMoratoT 4OCTaBUThL TPYOHbIE
NPOAYKTbI NN CUCTEMbI 3aKaH4YMBaHNA CKBaXXMH Ha
»KenaeMblii YpOBEHb CKBaXKMHbI. OHU AENCTBYIOT Kak
ornopa, 1x 3afgada — Bcerga Nogaepxmsars Tpyby Ha
yoanenum ot BypoBOW CTeHKW. [prbopsl C gaTvnkamm
MO3BOJIAIOT AOCTUNYb HAWNTyHLWNX pe3ynbTaTtoB OJ1A

BCeX Chep MUCMOb30BaHNA B CKBaKMHax. LieHTaTopbl
TaKKe paspabaTtbiBatOTCS C LEMBIO YYHLLINUTb MPOYNCTKY
CKB&XXWHbI, HO Camoe raBHOe — 06eCneYnTb XOPOLLYIO
30OHHYIO U3OMIALMIO 1 NPOYHOE CXBaTbiBaHWE C MOPOAON.
LieHTaTopb! He [OMKHBI ObITb CBEPXrabapuUTHbIMU,

T.K. 3TO CO30a€eT TAry, 1 He AO0/KHbI ObITb
ManorabapuTHbIMK, MOCKOJIbKY 3TO CHVDKAET CTeneHb
LEeHTPMPOBaHWS. LIeHTpaTopbl AO/MKHbI NOrfaLlaTs

B OCHOBHOM, MOMepeYHble Harpy3Kku, Bbl3BaHHbIE
HaKNMOHOM N N3MEHEHNEM a3MyTa CKBa>KNHbI.
[MpoYHble 1 obnagatoLme BbICOKOM CUOM YMPYroCTy
NPMBOPbI HAMHOIO MyYLUE, MOCKOMbKY OHU TakXe
NO3BONAOT [OCTUYb TMOKOCTU B CKBaXKMHE. Kpome
TOro, UeHTpaTopbl AO/DKHbI ObITb OOCTaTO4YHO KpernknMu,
YTOObI HE TOMAaTLCA U HE MOPTUTLCS MPU BbIEMKE
0b6cagKn N3 CKBaXKMHbI.

KoHTponb neckonpoABeHns:

Kakuve cnoco6bl KOHTPONA NecKonpoABNeHna
ucnonb3ytoTca B Poccuu yaile Bcero?

beikep XbH3: BoMbLMHCTBO CKBaXKMH B Poccum npu
NPOEKTUPOBAHUM YHNTbIBAIOT O4EHb OrPaHNYeHHoe
KOJIMY4ECTBO aCMeKTOB KOHTPOMSA MECKOMPOSIBNEHNS,
YTO MOXXET MPUBECTU K NPEXOEBPEMEHHBIM
OCTaHOBKaM 3aKaH41MBaHUs UK COKPaLLEHNIO
MEXPEMOHTHOIO CPOKa paboThbl Hacoca. MHOXECTBO
CKBaXXWH B Poccumn 3akaH4MBanncb C NCNob30BaHNEM
LLeNeBNOHOrO XBOCTOBMKA UM aBTOHOMHOMO CETHaTOro
dunbTpa, 1 XoTa 0ba 3TN peLleHnst 4OBObHO
SKOHOMWYHbI, OHWN OBbIYHO HE MOrYT 06ecne4nTb
OONrOCPOYHOIrO KOHTPOSA MECKOMNPOABAEHNS.

Cen4vac Mbl Habntogaem, YTO MHOIMMe onepaTopsbl
y3HatoT O MpPerMyLLIECTBax MeToA4a NCNONb30BaHNSA
3a60MHbIX rPaBUHbLIX HUABTPOB, 06eCNEHNBaOLLINX
OONrOCPOYHOE pelleHne B 061acTu KOHTPONS
NecKonposiBNeHus Ans nx NnpoexkToB. HenasHo Baker
Hughes nony4nn BO3MOXXHOCTb paboTaTb Ha MOPCKOM
npoekTe B Poccun, Kyaa Mbl Byaem nocTaBnATb
0bopyaoBaHne 3a60MHbIX MPaBUNHBLIX HOUABTPOB 1
CBSI3@HHbIE C HUM YCIyTW.
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[MpoMmbilLeHHasa U AKoorn4yecKas
6e30nacHoOCTb HedTerasoBblX MPOEKTOB.
Poccusa u ctpaHbl CHI

PaGota B MOpe M Ha CywWe: KaK 06eCcneyHuTs
GesonacHoCTL NPOM3BOACTEE, AOCTHYb
MHHHMANBHOTD BO3AEACTBHA Ha
OKPYKAILWYH CPEAY M NPEYCNETE
IKOHOMHYECKH

HOBOE HA ®OPYME-2012:

13 mapra 2012 TEMATHYECKOE 3ACELAHHE Ha tessy: «[ipaqynpempesise 1
HpdeHTHAENRDE PEATHPOBAHHE 1A HPEIELYARHEE CHTYELMK HA OfbenTax
A0ferin HETA ¥ FA3A: NPOFHOIM, CTRATENWH, MEDE W YTIDABREHIES
:ﬂT:g.'Ij.ﬂEHHHii BHAMHI JRCNELTOE W NDEIEHTEAN BEIYIWHK CNELUHANHCTOR NO
YE, paafiop npoMI0WERUME 8apiR W kaTacTpod. A TAHKE! MACTEP-KNACC
or HoMNaHWK Falck Nulec Ha Tesy «Ynpagnesive g 4C=!

©OKYC Ha crpaHe CHE v MERTMEPORHOE CoOTRyYIMISECTRD B odnacme N3E:
Hawk ocymecTasts NPOSKT, 8 pAIPaGaTHy HOTOPOrD BOBNEYEH0 HECHOMLKD
rocynapcie? Has comacoBars W NPHMEHHTE HOPMG W CTEHABPTR OO0
CTpasn B agyTORT Has nocipanTt duGasTiBsnan QManor Mamgy
rOCYAapCTBaMH W ONEpaTOpannT

KPYTNBIE CTONB 18 Tesy 0uetva 1 yNpaBnesse pHcany B pasiay N36-
«BRCONHA ypO8ahs ODMANHIAUHN, KOMTETEHTHAR AYNTOMMA, WHDOKKA

HpYT oGCYMAAEMBE BONPOCOS ~ BOE 3T0 AOIBOAAET THOTYYHTE
CHHEPNETHYECHHA MHGENT O YHACTHR B MEDOTDHATHH =

Yuwonans M., Jam way, ¥npasmess, fynoin

WWW.OIL-GAS-SAFETY.COM

Tel: +44 20 7017 7444 | Fax.: +44 20 7017 7447

13-15 mapra 2012,
Mappuort Ipasg Orenk, MocKea

HEKOTOPLIE OCOBEHHOCTH ®OPYMA B 2012:

BECTYTUIEHMA pynopgHIenedt HOHTPONLHO-HELI0AHEE OPraHoE Poccud i cTpad CHI
HEHDEH COEpEMEHHEE NICYRAPCTREHHEE NPHORTETE W NNaHH PDEH’!HH 15+

CONEDILENRCTROBAHWD CHOTEME PYTYAHPOBAHKA HEQTErEI0RGX NPHEHTOR © TOMI0
apesn NEET

CTPATETHH NHAEPDE: Pywosoguram organoa OT, 00C » NE Hedmara3oasm iosnaHni
OBCYIAT MOCTROEME YENQSIEHEY CHETEM ynipanessa N3G, & TaKe npHBeTyT
NPEHTHYECHAE NPUMEDE BREPEHIR npuHuMnoe N36 & npoexTae Poccky W cipad CHI

JAHCKYCCHA ma Temy: =I0puaueechise ¥ NPAB0ELE ACNERTH NPK OBECNEYEHHI
Geagnactotiy HAGIRrasosuy npoesIoE Foccuan M CTpan CH -, B oGcysnandm npuayT
YHBCTHE MNEHEPANLHHE AMPEKTOPE W MEHESWEDH PYROBHIRULENT JBEHA HETErBI0B0X,
HOPMANYECHME W KOHCAATHHTOBLE KOMNEHWA

HHTEFBLHED HA CLEHE ¢ pysoBOIMTENAMM BRCIWEND JBAHA HEGTETAI08LL HOMIAHI
[ipHBEPHERHDCTE NIIEPOR YCNEWHLM croTenas N36=

JMCHYCOHA a Temy «Ympaanesie NOADAIHBAN GETEHAIBLUMAMN

CNEUMANBHAR NPEIEHTALMA sTEXHOROMHE M MEHOBSEIN AR ONTHSHIILLHN
ynpagiaHia N3G-

B @OHYCE «Oyeqka BOZIERRCTEMR HE ORPYHAKAUYD CPEIY: HAWTYYILHE METHIE W
TEXHOROMMIA B 0Gnacti OOC, #e NPHMEHHIADCTL W ADCTYTIHOC L.

| E-mail: eventsi@adamsmithconferances.com




B 3AKAHYUYMBAHWME CKBAXWNH

Halliburton: B HacTosILLEe BpeMs KOMMaHWU UCTIONb3YHOT
LeneBble PUNLTPbI 415 NPeA0TBPALLEHNS BbIHOC a necka
npwv fo6bide. Takke pacTeT MHTEPEC K UCMOMBL30BaHMIO
ceTyaTbIX (PUNBTPOB, MO3BOMALLMX NPeaoTBpaLLaTh
nonagaHvie necka npu 1o6blye.

Tendeka: Hanbonee ncnonsayembie BbI KOHTPOMS 3aBUCAT
OT TWNa CKBaKWHbI; T.€. FOPUSOHTaSIbHON, OTKITOHSAHOLLIENCS
v BepTUKanbHON. C BbIPOCLLEN MOMYNSAPHOCTLIO
FOPUBOHTaTbHBIX CKBaXKMH, CTaI0 PacrpoCTpaHeHo
Pa3MELLIEHME HKHX TPYD 06CaaHbIX KOIOHH C
MPOAOABHbIMM LLIENEBMAHBIMW OTBEPCTUAMM. [1pocToTa
CrycKa KOMOHHbI B FOPU30HTaNbHBIV CTBOS, BbIFrNSAUT
XOPOLLIMM BapWiaHTOM A5 SKOHOMUYHOIO PELLIEHNS BOMpOca
Mo NpefoTBpaLLEHNIO 0bBana CTBOA CKBaXKWHbI, HO 3TO
B/IEYET HEOTBEMIIEMBIA PUICK CBA3AHHbBIN C KOPPO3WEN,
OTCYTCTBME MPOOONBHOM N30AALIMN 1 HENSBEXKHBIN HATUCK
MOCTYMEHVSA BOAbI, HTO MOXET CTaTb MPUYMHOW yTpaTh!
KOHTPOSA Had, NECKOMPOSBEHNEM. PelueHna bonee
BbICOKOMO KJ1acca, Takme Kak MCMoib30BaHNE MpaBUMHOIO
PUNBbTPA, BbICOKOKAHECTBEHHbIE MECOYHbIE (DUNLTPDI,
UNBTPBI KOHTPONS MPUTOKA, 1 KOMMapTMEHTaNM3aLMSA
SABAAOTCS YYHLIEHHBIMY PELLEHMSMM MO CPABHEHWNIO

C MICMOMb30BaHMEM TPAAVLIMOHHOIO METOAA - HYPKHEN
TPYObl 06CAAHON KOMOHHbI C LLENEBLIM (OUIBTPOM.
[paBuiiHble UBTPbLI U pacLUMpAeMble PUIBTPbl B
0BbI4HbIX CKBaKMHAX MCMOMB3YHOTCA B MEHBLLIEN CTENEHN
N3-3a BbICOKOW CTOUMOCTU 1 TPEDOBaHWN, ANKTYEMbIX

NHDPaCTPYKTYPOW.

Kakve npo6nembl AnA CKBa)1HbI, 060pyA0BaHNA N
npouecca Npovu3BoACTBa MOrYT BO3HMKATL B pe3ynbTarte
noTepyu KOHTPONA necKonpoABneHua?

beikep Xbi03: OTCyTCTBIE COOTBETCTBYIOLLIErO KOHTPOSIS
MECKOMPOSBIEHNS B CKBXKMHE MOXET MPUBECTU K
CcepbesHbIM NMpobeMam B TeHeHME CPOKa 3KCrlyaTaumm
CKBaKMHbI. ECnv TeMMbl 4OObIMM AOCTATOYHO BbICOKM,
4TOObI Mecok nogHumancs no HKT, oH MoxeT
3ab1BaTbCs B MOBEPXHOCTHOE 0DOOPYyAOBaHME

N 3acopsATb cenapaTtop, TepMocenapaTop 1
HeTeNpPoOBOa, YTO MOXXET NPUBECTN K OCTAHOBKE
CKBaXXWHbI 47151 MEPOMPUSATUIA MO OYNCTKE.

Ecnn Temnbl 0o6bI4M HE HACTONBKO BENMKN, YTOObI MECOK
nogHMMAasnCcs Ha MOBEPXHOCTb, OH MOXET HaKanMBaTbCH,
3abueas HKT nnm onyckaTtbCs, 3anoHss BHYTPEHHOCTb
obcaakn. Co BpemMeHeM BECb MPOAYKTUBHbINA MHTepBar
MOXET 3abUTLCH NeckoM. B ntobom 13 cnyHaes, TEMMbI
006bl4n ByayT Nafathb, MOKa CKBabKMHA HE 3aCOPUTCS
MEeCcKOM HaCTONBbKO, YTO NOTPEOYHOTCS MEePONPUATUS MO
NCMPaBNEHNIO CUTyaLIN.

MoTepst KOHTPOJIS NECKOMPOSIBNEHNS B
CKBaDKMHE TaKXKe MOXXET MPUBECTMN K 9p03M1N

52 | ROGTEC

CKBa>KVMHHOMO M MOBEPXHOCTHOro 060pya0oBaHNS B
BbICOKOMPOU3BOAUTENBHBIX CKBRXKMHAX, MOE XKUOKOCTU
nepemMeLLiaTcst BbICTPO 1 MEPEHOCUMBIN UMW MECOK
MO>XET BbI3BaTb W3MNLLHIOK 303U KaK CKBaXKNHHOIMO,
Tak 1 MOBEPXHOCTHOro 060PYA0BaHMA, MPUBOAS

K 4aCTbIM PEMOHTaM 1 3aMeHe MOBPEXXAEHHOrO
obopyaoBaHus. B HekOTopbleX Cryyasix, OTKas
0bopyaoBaHMs MOXKET NOTPeboBaTb CEPLE3HOrO PEMOHTA
C UCMNOJIb30BaHMEM BYPOBON YCTaHOBKN.

OTCyTCTBME KOHTPOSIS MECKOMPOSIBIIEHNS TAKXE

MO>XET BbI3BaTb 0OBa MOPO/Ibl, MPUBOASALLNIA K TOMY,
4TO BonbLIME 06BEMbI Mecka OyayT BbIMbIBATLCA U3
nnacTta Nnpou3BOAMMON XXUOKOCTLK. ECnn ckopocTb
BbIHOCA Mecka SOCTaTOYHO BEMMKA U MPOUCXOANT

Ha MPOTSXKEHUM NMPOACIHKUTENBHOIO BPEMEHU, 3a
obcagkor chopM1PYETCS MyCTOE MPOCTPAHCTBO,
KoTOpOoe ByAET YyBENMUYMBATLCS C MPOAOKAOLLIMMCS
BbIHOCOM Mecka. Korga aTta nyctoTa CTaHeT JOCTaTOqHO
60bLLON, MePEKPbIBAKOLLME NOPOOb! U NECHAHbIE
NopOoAp! HaA, MyCTOTON MOIYT OOPYLLUMTBECS B OTCYTCTBUM
onopbl. B cnyvae Takoro obpylUeHns], YacTuLpbl necka
neperpynnMpytoTCsa TakmM 06pa3oMm, YTO MPOHULIAEMOCTb
CTaHET HXKe, YeM bbina paHbLue. B 6onblUnHCTBE
Cly4aeB, MPOOOIPKUTENBHBIN BIHOC Mecka 13 nopoabl
NPVBEAET K COKPALLEHNIO MPON3BOAUTENBHOCTM
CKB&XXWHbI 1 00LLIEMY 13BReYeHnto HedpTn. OBpyLLEHME
nopoApl, B HaCTHOCTU, MOXET MPUBECTU K CEPLESHBIM
nocneacTBUsiM eC MaTepuan Nopoabl 3anonHsaeT

NN YaCTUYHO 3aMoNHSET NepdopaLoHHbIE KaHasbl.
[eoke HebonbLLOE KONMYECTBO NOPOAbI, 3anOHSOLLEe
nepdopaLoHHble KaHasbl MPUBEAET K 3HAYNTENBHOMY
MOBbILLEHNIO Mepenaia OaBAeHU B MiacTe pPsaoM co
CTBOJIOM /191 AAHHOro AebuTta CKBaXKMHbI.

Halliburton: B nnactax, roe cyliecTsyeT npobnema
BblHOCA Mecka, HE0HX0OMMO KOHTPOMPOBATL NonagaHne
necka B CKBaXXMHY, YTODbI MPeaoTBpaTUTL NoBPeEXAeHWe
NpPW NPOLIECCE 3aKaH4YMBaHWSA CKBaXKMHBI 1 MOBPEXAEHWE
NCMONb3YEMOro Ha3eMHOo 0bopyaoBaHNs. Ecnn aTo He
JenaeTca Hagnexxalym 06pa3oM, MECOK MOXKET MonacTb
B CKBaXKVHY 1 BbI3BaTb NMPOOGIEMbl C 9KCMyaTaLmein
0b0opyaoBaHKS N OaXKe LIENMKOM OCTaHOBWTb O00bIYY.
[ebunt HebTeoTaauM onpenensieT, HACKObKO ObICTPO
MEeCoK MOXET MonafaTtb B CKBaXKMHY 1 CKOJIbKO

nponaeT BpemeHn 0o asapun. CTeneHb NOBPEXXAEHVA
MOXET ObITb CEPbE3HON, HA4MHAA OT SPO3UM
060pyaoBaHNSA 00 NOAHOW ero OCTAaHOBKM (M BOSMOXKHO,
HEKOHTPONMPYEMOrO BbIOPOCA) UV NNLLIb HAKOMIEHWS
necka B rnybrHe CKBaXKMHbI, MPeAoTBPAaLLAtoLLErO
BbIXOA4 HEdTW.

Tendeka: MNoTeps KOHTPONSA Haf, NPOSBIEHMEM MNECKa He
0BA3aTENBHO ABSAETCA KaTaCTPOPUHECKM COObITMEM B

3aBKCYIMOCTU OT CMOCOBHOCTU CKBaXKMHHOTO Y Hapy>XHOro
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060pYyaOBaHNSA CNPABASATLCS C MOABUBLLMMCS MECKOM.

B TspKéNom HeTU Harm4me rnecka MOXXeT O3Ha4aTb
yBesim4deHne npon3BognTesIibHOCTU N MOXKET ABJIATbCA
NOSIOXKUTENBHLIM apTedakToM. OaHaKO B OObIYHbIX
CKBaXKMHAX NpogABNeHe rnecka MOXXET BbIi3BaTb HEMOJ1aaKN
B 060PY0BaHM NOAAYM, Kak HampUMepP SNIEKTPUHECKNX
MOrpYy>KHbIX HACOCOB. DPO3MS MOBEPXHOCTHOrO
060pPYO0BaHVSA ra30BbIX CKBEXKMH MOXET MOABEPIHYThb
PUCKY €ro aKCryaTauuio, a OCbinaHve necka B CTBON
HEeTAHON CKBaXKMHbI MOXKET BbI3BaTb MOJIHYIO NMOTEPIO
)],O6b|‘-|l/| N3 HMXKHNX YyHaCTKOB. B rOPUN3OHTasIbHbIX
CKBaXKMHaX MECKOMPOSABEHNE MOXET OblTb HEBMOHO Ha
NMOBEPXHOCTU 13-3a OCeaHNs Necka, HO, Kak Npasurio,
3TO MPUBOANT K OrPaHNYEHIO, MO0 3aKaH4MBaeTCA
NoJSIHOW yTpaTomn 0obeHm HedpTw. B obLuem, Bcerga
JIyHLLUE OrpaHnHUTb NKOOYI0 (hOPMY MECKOMPOSIBIEHNS,
4YeM MO3BOSINTL HEOrPAHMHEHHOE NPOSIBIEHNE, OTCIOAA U
TEPMUH «KOHTPOSIb HAa[, MECKOMPOSBIEHNEM>.

YyutbiBaa IWMPOKWIA CNEKTP NpegnaraeMblX peLesuit B
0651aCTH KOHTPONA NECKONPOABNEHMNA, KaK JNyyLLe BCero
o6ecneynTb NpaBUNbHbLIN BbIGOD?

beiiep Xbi03: CyLecTByeT MHOXECTBO METOA0B
KOHTPONSA NECKOMPOABEHNS B CKBaXXUHAX, OT
MPOCTOro N3MEHEHNSA TEXHONOMMYECKOrO pPeXMa
00 YCTaHOBKM 3a00MHbIX FPaBUNHBIX (PUABTPOB U
rmgpopaspbiBa C YCTaHOBKOW CETHaTOro uibTpa.
BbI6paHHbIl MeTOL, KOHTPOSIA NECKOMPOSABNEHUS
3aBUCUT OT KOHKPETHbBIX CKBaXKMHHbBIX YCITOBUN,
METOAOB SKCMyaTaLmm 1 SKOHOMUYECKNX (DaKTOPOB.
“Belnkep Xbto3” NpegnaraeT NOMHbIM CNEKTP METOLO0B
KOHTPONSA NECKONPOABEHWS, BKIKOHAA aBTOHOMHbIE
UNbTPbI C NN BE3 YCTPOMCTB KOHTPOMA NpUTOKa
(cTabnnnsaTopsbl), yCTAHOBKY 3aB0NHbIX MPaBUNHbIX
PUIbLTPOB N TMOPOPa3PbIB C YCTAHOBKOW CETHATOro
duneTpa (BKIKOHAA COOTBETCTBYOLLME YCIYT L

Nno r’MAapaBINYECKON OTKa4YKe), HanpaBieHHOe
nepdopupoBaHne, pacLupsemMsle OUILTPbI U,

C HeaBHEro BPEMEHW, MNONIMMEPHYIO CUCTEMY
namatn popmbl GeoFORM. [Onsa Beibopa Hanbonee
NoOXo4dALLEro MeTOAA B THOOBIX YCNOBUAX
aKcnyaTaumm, HeobxoAMMO AeTallbHO PACCMOTPETb
BCE BapuaHTbl C MPEeACTaBUTENEM CITY>KObl KOHTPOSS
neckonposiBneHust KoMmnaHum “benkep Xoto3”.

Halliburton: B 3a81cMMOCTN OT 3KOHOMUKN CKBaKMHDI,
NPUEMIIEMOE PELLIEHNE MOXKET ObITb BbIOPAHO B
3aBNCUMOCTW OT XapakTEPUCTUK nnacTa n TpeboBaHWm
MO 3aKaHYMBAHWKO CKBaXKMHbI. 3aKaH41MBaHNA C
NCMONBb30BaHNEM MPaBUNHON HABVBKN 1 (ONNBTPOB

— YCMELHO VCMOb3YKTCS MO BCEMY MUPY, HO OHWU MOTYT
oKazaTbCs JOPOrOCTOSALMMM, YHnTbIBas TPEOGOBaHNS

no 060pPYA0BaHNIO N UHXXEHEPHBbIM padoTaMm. JTyudLumin
noaxof B OnpeaeneHny noaxoaswero Metoga
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— 0BCy)KAeHME NAPaMETPOB CKBAXKMHbI U OXKAAEMbIN
0edUT C CEPBMCHOM KOMMaHWEN.

Tendeka: TunuuHbIM 9BRAETCH TO, YTO KAXKObLIN

MaacT U OCBOEHME MeCTOPOXOeHNA TpebyeT

NHONBUOYabHOrO NOAXOAA K BOMPOCY KOHTPOA

Haf NeckonposBaeHeM. [na HeKOTopbIX

CKBaXKMH, 9KOHOMSALLMX Ha KanuTasibHbIX

3arpaTtax, paboTa CKBaXKMHbI H/XE YPOBHSA

4006bI4M, NO3BOMAIOLLErO MECKOMPOSABIEHNE,

MOXeT ObITb Kak ONTUMasIbHbIM PeLleHnEM, B

TO BPEMS KaK Ha OPYrMx MECTOPOXAEHNAX HET

OPpYyroro BbIX04a, Kak U3Ha4anbHoe NMpUMeHeHne

KOHTPpONA neckonposasaeHnd. B cnyyasx, korga

KOHTPOJIb Ha NecKONposiBAeHNEM HEOOXOANM

N3Ha4anbHO — MOJIOXKEHNE CKBaXKMHbI, OOCaXXEHHbIN

B OT/IM4ME OT HE OOCaXKEHHOro CTBOMA U

Tpebyemasi MPOU3BOONTENBHOCTb, BOT YTO NepBOe

1 rNaBHOe LOJKHO CTOSATb B MjaHe no paspabdboTke

MECTOPOXAEHNHA. Ecnv cnepoBath 9TUM  PELLEHVISM,

Kak npaBuiio, BONPOC C KOHTPOJIEM NECKOMPOABAEHUS

pewaeTcd. BoT BKkpaTtLe HEKOTOpPbIE ONTUMasbHbIE

NPUMepPbI A5 KOHTPONSA Haf, NECKONPOSABAEHNEM:

» MHoroctagnnHbln rmopopaspbIB Ha yvacTkax
OBCaXEHHOIO CTBOMA CKBaXKWHBI C YCTAHOBKOM
ceTHaTbIX (PUIBTPOB (BbICOKOMPOU3BOAUTENBHBIE
CKBaXKVHbI B OBCaXKEHHOM CTBOJIE)

» [OPU3OHTASTBHBIE MPUTOYHBIE KOHTPOJSTBHBIE (OUBTPBLI C
pasbyxatoLLMm nakepamm (OOUHO4YHbIE
rOPU3OHTaSTbHbIE MACTbI)

» [OpU3OHTasbHbIE MPaBUiiHbIE (PUIETPbLI B CKBAXKMHAX C
HeobCa)KeHHbIM CTBOJIOM (CrlaHLEBbIE MNAACTbI)

» BepTukasbHble rpaBuinHble (MUABTPbI B CKBaXKMHAX C
He 0BCaXKeHHbIM CTBOJIOM (BbICOKOMPON3BOANTEBHBIE
ra30Bble CKBXXMHbI)

YUCTKA CKBAKMH:

Kak npoyncTKa cTBOJMA NOMOraeT Nnpyu 3aKaHYnBaHUN
CKBA)XXUH?

beiikep Xbl03: YvicTka cTBONA — BTO UCMOMB30BAHME
cneumanbHo paspaboTaHHbIX UHCTPYMEHTOB 1 METOAOB A1
yOOPKM 13 CTBONA CKBaXKMHBI 06/TOMOYHOIr0 Matepuana,
MPEnsATCTBYIOLLIErO HOPMaTbHOWM 3KCMyaTaLyin CKBaXKMHb

B Te4eHue ee paboTbl. YMCTKA CKBEDKMH UCTIONB3YETCA 415
04mnCTKM 06caaxu, HKT, npoTrBOBLIGOCOBOrO NPEBEHTEPA
W BHYTPEHHErO AnamMeTpa NogbeMHON Tpybbl; 3Ta
O4MCTKA NO3BOSIAET YOpaTh BECh OOMOMOYHbIN MaTepuan co
[OHa CKBaXKMHbI UM 3aCTPSIBLUMIA B CTBOJE U CMIOCOBCTBYET
OBMEHY >XMOKOCTEN.

YncTka cTBONa 0becnevnBaEcT YCrneLHOE 3aKaHBaHNE
NN PEMOHT CKBaXKMHbI, COKpALLIaeT HEMPOOYKTUBHOE
BpeMA 1 NMO3BONAET YrpaBiATb PUCKaMK Mpn yCTaHOBKE
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B 3AKAHYMBAHWME CKBAXWNH

3aKaH4YVBaHNA CKBa>XWHbI NN BO BPeMA PEMOHTHbIX
MeponpuatTun. KpomMe Toro, OHO No3BonseT
COKpaTUTb MOBPEXAeHWE NnacTa 1 3a0epKKy A00bIHN.
VicTopuyeckune gaHHble nokasbiBatoT, YTo 6onee 30%
HEeNnpPoOayKTMBHOIO BpeEMEHN CBA3aHO C NPUCYTCTBMNEM
0610MOYHOrO MaTepuana BHyTpu cTeofa. Kak
coobLaeTtcs B HegasHeM oTyeTe Welling, “ynpasnenne
0610MOYHbIM MaTepUanoM B onepaLmsx 3aKaH4YBaHns
CKBaXXWH NPEACTaBAsAeT OCHOBHYIO CIOXXHOCTb
npuMepHoO ansa 1/3 BCeX ONPOLLEHHbBIX ONepaTopoB U
HECKOJIbKO MEHbLLIYIO CIOXXHOCTb Ans eule 1/3 Bcex
OMPOLLEHHbIX OnepaTopoB”.

Halliburton: MogroToska cTBOMA CKBaXKMHBI MO3BONAET
obecneynTb yaaneHue noboro Mycopa Unm OCabKaeHNN
N3 CKBaXKMHbI A0 3arycka MpoLecca 3akaH41mBaHus. [pu
3aKaH1IBaHMN CKBaXKMHbI HEOOXOAMMO MMETb BO3MOXHOCTb
MaHunynposaTtb HKT (0719 paboTbl MEXaHUHECKNX
NPUBOPOB) UM UCMONB30BATL MAPABINHECKOE AaBEHNE
019 YCTaHOBKU UM CABMIra KOMMOHEHTOB. [pncyTCTBME
THOObIX OCaKASHN, Mycopa UM MHOPOAHbIX MPEeAMETOR
MOXXET 3TOMY BOCMPENATCTBOBATL U BbINIUTHCA B
NOTEHLMANBHO AOPOrOCTOSLLMIA PEMOHT. lcnonb3oBaHne
NHCTPYMEHTOB O4Y1CTKM CTBOJIA CKBaXKUHBI 0BecrneqmT
“nneanbHble” YCNOBUS NS 3anycka npoLecca
3aKaH41BaHMSA CKBaXKMHI.

Kax 310 ucnonbn3yertca B Poccumn?

beiKep Xbl03: B HacTosILEe Bpemsl, o4ncTKa
CTBOJIOB NPON3BOAMIOCH B Poccun, B OCHOBHOM,
Ha aTane pemMoHTa AN MPOYNCTKN BHYTPEHHErO
anametpa obcagku, yoopku 0610MKOB C 32604 U
CNOCOBCTBOBAHNA N3BNEYEHUIO NHCTPYMEHTA 13
CKBaXKMHbI N BbleMK o6cagku. O4mcTka cTeoa
Takxe UCMNOJIb3YETCA Ha CTaguW, MPEALLECTBYHOLLEN
3aKaH4YMBaHMIO CKBaKUHbI 151 OYUCTKN CTBOSA U
COAENCTBMSA NPOABVIKEHNIO KOHTYpPA.

OOBblYHbIE NHCTPYMEHTbI, UICNOMB3YyEeMble O OHNCTKMU
CTBOJIOB B Poccuu, BKNOYAKOT KONTOHHbIE CKPEeDKU,
LWeTKM, CTBONOBbIE (DUTBbTPLI, CKBaXXUHHbIE MarHnTb,
JNIOBYLLKW AN KPYNHOro wnama, MHCTpymeHT VACS n
LUMPKYSUMOHHbBIE UHCTPYMEHTBI.

KaxoBbl npeumywiecTsa U 3KOHOMUA CPEACTB Npu
ncnonb30BaHUN NPOYMUCTKYN CTBOJIOB?

beilkep Xbi03: “Berikep Xbo3” npegnaraeT NosHbil
CNEKTP UHCTPYMEHTOB W1 YCyr A1t O4YNCTKM CTBOJIOB
BCEX TUMOB, OT 9KOHOMMWYHOWM OYUCTKM C MOBEPXHOCTU
00 rYBUHHBIX U CBEPXINYOOKMX MOABOAHBIX padboT
BbICOKOIO Kacca.

VIHCTpyMeHTbl Ans 4ncTkn ctBonoB X-Treme Clean™
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oT “Belikep Xbto3” MCNONBb3YIOT TEXHONOMMIO OUNCTKN
cTBONa 6€3 BpalLleHsl, MO3BOASIOLLYO 3DHEKTMBHO
ounLLaTb CTBOM NPY MUHUMANBHOM MOTEHLMaIbHOM
noBpexaeHnn o0b6caakn U BHYTPEHHErO AMaMeTpa
NOOBEMHOWN TPYObI, BbICOKYKO OOMYCTUMYIO CKOPOCTb
BpaLLEeHMs ¢ BOMbLLIOM NAOLWAAb CYMMapHOro MOTOKa,
obecnevvBatoLLyto 6onee aPMOEKTUBHYO OUNCTKY
CKBaXXWHbI 1 3amMelLieHne. Mbl npoBenu 6onee 2500
onepauuin YACTKN CTBOJIOB BO BCEM MUPE.

BekTopHas 3atpybHas dwnctawas cuctema (VACS™)
ot BHI - Begyuwasa B oTpacnm cuctema sppekTmsHoOM
YUCTKN CTBOJIOB OT 06/IOMOYHOr0 MaTepunana

0151 06CaXKEHHbIX U HEOOCaXKEHHbIX CKBaXKUH. Ee
npenMyLLecTBa BKIOHaoT B cebs yaep»xmsaHe
06J/IOMKOB OT NonagaHns B MOBEPXHOCTHOE
obopyaoBaHue nnn oT 3a0epPXXMBaHUs VX B XXUOKOCTSX,
3anTy 060pYyAOBaHUS, YYBCTBUTENBHOMO K
06JIOMOYHBLIM MaTepuranam, CokpalleHe BAnNsSHUS

Ha nepdopaunto 1 MiacT, 1 Nerky aganTaumo npu
NCMNONb30BaHNN B Pa3/IMYHbIX TUMax ckBaxkuH. OHa
MOXXET MCMOMb30BaTbCA B COYeTaHMM C APYrMU
WNHCTPYMEHTaMM N1 YUCTKU CTBOMIOB WX ANs
OPYruX onepaunin, TakMx Kak U3BedveHne Nakepos
3a oguH penc. Cuctema ocobeHHO nonesHa ans
NCNOJSIb30BaHMS B CBaXKMHAX C HU3KMM YPOBHEM
XKUOKOCTEN, CKBaXXKMHAX C YaCTUYHOM WA NOSHOM
noTepen UMpKynaumm, rnyboKnx CKBaXKMHax 1
HaKMOHHbIX CKBa>KMHAX.

Jyxaw OcTpoBcky: beiikep Xbio3

E Jlykaww OcTpoBCKY — [NPEKTOp N0 MAPKETUHIY,

W 3aKaH4YYBaHMIO CKBaXKWH 1 paspaboTKe MiacToB

no Poccun n ctpaHam CHI™ komnanum “Benkep

Xbto3”. [MonyyrB CTeENEHb MarncTpa B 061acT TEXHONOMIA
HedbTerazonobbHm FopHO-MeTannyprudeckoro YHeepcuteTa
r. Kpakos, MonbLua (1984), oH Ha4an CBOK Kapbepy B TOM XKe
YHMBEPCUTETE, MOCSIE Yero NMOCTYNW Ha PaboTy B KOMMaHMKO
Preussag Oil & Gas AG B r. "aHHOBep, 'epmaHus (1986). C 1987
no 1997 rog, r-H OCTPOBCKY NpoLUeN NyTb OT KOHCY/IbTaHTa
[0 yNpaBnstoLLEro avpekTopa B koMraHumi Golder Associates
1 paboTan B HECKOSbKNX EBPOMENCKIMX CTpaHax. B 1997r. oH
Ha4an ceoto paboTy B koMnaHum “belikep Xbto3” B Ka4ecTee
MeHeyKepa no 1crbimraHmam B BoctouHom MNonyliapum, a
B 2003 rogy nepeexan B Poccuto. HaqvHasa ¢ 2006 roga,
r-H OcTpoBcku HocuT TnTyN MNoveTHoro Npenopgasartens B
TexHn4eckom YHmBepcuteTe . Knayctans (Tepmanms). C
2009 r. OH ABNAETCS NpUrfalleHHbIM NPOodeccopom [[opHO-
MeTtannyprindeckoro YHmeepcuteTa r. Kpakos. I'-H OCTpoBCKM
SBNSETCH aBTOPOM 6onee 35 nybnvkaumin no TEXHONOrn
pa3paboTky HedhTera3oBbIX MECTOPOXAEHU 1 3aKaHYNBaHMA
ckBaxkuH anst ObLecTBa MHXeHepoB-HeTaHMKOB, a Takxe
paboT Ha apyrve Tembl.
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Paitan Matcon: Halliburton

PaiiaH M3TCOH — TEXHUYECKMIN COBETHUK B
komnaHuy Halliburton International, Inc. B
HacTosLLee Bpems PanaH »xxvBeT B Mockee

1 paboTaeT B koMnaHum Halliburton yxxe wectb net. [o
npuespa B Poccuto, PanaH pabotan B KaHage, 3aH1Masicb
3aKaH4Y1BaHNEM OBCaXKEHHDBIX 1 OTKPbITbIX CKBXKMH Ha
CEeBEPOAMEPUNKAHCKOM PbIHKE C YNOPOM Ha 3akaH41MBaHNe
rOPU30HTaSIbHBIX CKBaXKWH. PariaH — BbINyCKHUK
yHuBepcuTeTa AnbepTsl B . 3OMOHTOH, AnbepTa, KaHaga no
cneumnanbHOCTU MHXKEHEP-MEXaHNK.

Mon Xurruncon: Packers Plus

OnbIT paboTbl [Nona B HedhTerazoson otpacnn — 14
netT. OH Ha4asn CBOKO Kapbepy B MPOEKTHOM OTaAeNe
komnaHum Petroleum Engineering Services Ltd,

rae 3aHumancs 060pyaoBaHNEM ANt 3aKaHUYMBaHNSA CKBaXKUH
N BHYTPUCKBaXKNHHBIX PaboT, a Takxxe 060pyaoBaHNeM

0N MHTENNeKTyanbHbIX CKBaXKWH. [on paboTtan B EBpone,
Adpuke, Asnm 1 Ha CpepgHem BoToke, 3aHMas [OMKHOCTH,
CBSI3aHHble C OMepPaLIOHHON AEeATENBHOCTHIO0, MPOEKTHO-
NHXEHEPHBbIMX paboTamu 1 Npogaxkamun B 061actu
WNHTENNEKTYaNIbHOrO 3aKaH4YMBaHMSA CKBaKWH, rAe UMen
BO3MO>XHOCTb 03HAKOMUTBLCS C MHOXECTBOM PasnyHbIX
TEXHUYECKNX yCNoBuiA. [NocneaHne aga ¢ NosoBUHOM roaa

OH OTBeYan 3a paboty komnaHun Packers Plus B EBpone n B
Poccun 1 B LIeHTpe ero 0TBETCTBEHHOCTY Oblnv peLLleHnst B
06nacTy 3aKaH4MBaHMA HEOHOCaXKEHHBIX CKBaXKNH METOIOM
MHOIOKPaTHOro pas3pbiBa NaacToB.

bopuc Jlomakun: Tenaris

Bopwuc JTomaknH — 4neH TEXHUHYECKOM KOMaHab!

no npoZakam kKomnaHum Tenaris B Poccun. C

oTnmdaeM 3akoH4Mn Camapckui TocyaapCTBEHHbIN
TexHn4ecknin YHMBEPCUTET No crneumansHocTu «PaspaboTka
n Skcnnyataums HedTsaHbIx 1 Fa3oBbix MecTopoXkaeHuin», a
TaK e VMeeT OMMNIOM NepeBoavmKa C aHrMNCKOro s3blka.
B komnaHum Tenaris oH paboTaeT TP C MOMOBUHOM roaa.
["locnogunH JlomakuH — rpaxkgaHnH Poccun.

Noxrop Cepreit Pekun: TMK-Premium Services

HokTop Ceprei PeknH — reHepanbHbIi AVPEKTOP

komMnaHum TMK-Premium Services. OH Takxke YneH

kommteTa APl n ISO no Poccun, Mpeaceparens
nogkomuteTa Ne7 TexHunyeckoro Komuteta 357 GOST n
asTop 70 nybankaumi, 3 MoHorpahun 1 7 nS0BpeTEHWIA.
[Tocne nonyverHns obpasoBarHns B CBepaIOBCKOM
CyBopoBckoM BoeHHoM Yumnuiie v KyiobileBCKOM
[lonMTexHNn4eCcKom NHCTUTYTE, AOKTOP PeknH Ha4an cBoto
kapbepy B lasnpom BHUNITA3 B 1999 rogy, a B 2006 rogy
npvwen B komnaHuto TMK. B HacTosiLLee BpeMsi OH paboTaeT
B nogpasaeneHunn Premium Services komnaHum TMK.
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Knudh beppu: Centek

Knndh Beppn Ha4an cBoto Kapbepy B
HedbTecepBrCHOM BraHece B 1977 roay Ha npoekTax
komnaHun Halliburton B BpyHee, Manansum

1 B CapaBake B Ka4eCTBe orneparopa LeMEHTUPYIOLLIEro
ycTpoictea. OH Takke paboTan B Mope Ha npoekTax Halliburton
B CeBepHOM Mope 1 B [Nepcnackom 3anvee, MOKUHYB
KOMMaHWIO Y>Ke B JOSMKHOCTY Ha4aslbHKa CEPBUCHOM CITYy>KObI.
Brnocnencteun, B cepeamHe 1980-x, r-H Bepum pabotan B
komnaHum Diamond B (UK) Limited, BeayLLiem nponssoantene
LeHTpaTopoB. Knud npuvwen B BJ Tubular Services Ha
[OMKHOCTb YNpaBAstoLLEro onepaunsmv B EBpone, pabotas B
odhvice KomnaHun B FepMaHnn 1, MOMUMO JOCTVXKEHUS pocTa
KOMMaH1M B camoii 'epmaHnm, YCIeLLHO BbIBEST KOMMaHMIO

Ha pblHkK daHnm, BeHrpum n Hnoepnangos. B 2001 roay

Knnd Beppn npuwen B komnanmio Centek Ha 4OMKHOCTb
YNPaBASOLLErO MO MAPKETUHIY 1 MPOAaXKaM, OTBETCTBEHHOrO
3a NPOJaYKN KOMMaHUM BO BCEM MUPE.

Ixon Crroapt: TAM International
f [xoH CTioapT Havan cBO kapbepy B Baker
Production B AbepanHe B Hosi6pe 1982 ropa,
CTaXKEPOM, B KQ4ECTBE VHXeHepa Mo OnpobbiBaHMIO
1 VICTIbITAHWIO CKBaXKWH, eLLie [0 nepeesa B [ pent ApmyT
B sHBape 1983 roga. [PxoH paboTan B CeBepHOM MOpPE,
EBpone 1 Adpurke, nosay4as onbIT OT paboT CO BCEMM BUAaMMN
CKBaXKWH, paboT ¢ BypoBbIM 0O0PYAOBAHMEM, U, TEM BPEMEHEM,
[OCTUM AO/MKHOCTY CTapLLUEro MHXeHepa No onpoboBaHNIO 1
MCMbITaHWo ckBavkiH. OH nokmHyn Baker B 1985 ropgy. 3atem
[xoH npucoeauHunes K Petrocon Production Services, roe
OH MPUOBPEN OMbIT B MPOBOAHbIX ONepaLysix, onepauysix no
06CafKe CKBaKMH 1 OTKPbITUM oTBepcTuin DST Ha cyLue B
Bennkobputanmm, TyHuce n toxkHo Yactn CesepHoro mMops. OH
nepeLLen Ha JOMKHOCTb MeHeIKEP Mo onepaumsim Kak pas B TO
BpEMS, Koraa KoMnaHus bbina nprobpeTteHa komnannen ERC
1 Simon Engineering. OH npucoegmHmncs k Tam International B
AbepavHe B 1994 rony B Ka4eCTBE UHXKEHEPA MO MPOAAKaM.
[DxoH B Tam yrke 6onee 17 neT 1, B HACTOSILLIEE BPEMS,
paboTaeT MeHemKEPOM Mo NMpoaakam B AbepanHCKoOM oduce,
KOHTPOJSIMPYSA npodaxu B EBpone, Adpuke, BiavxkHem BocToke,
Poccun n ctpaHax 6eisluero Cosetckoro Cotosa.

Mankonbm Mutman: Tendeka

Mankonem Mmvian, BULE-NpeavaeHT EBpone, SSA 1
CHI™ pabotaet B HethTsHOM oTpacin yxxe 6onee 30
net. o npuxopa B Tendeka B 2008 rogy, Mankosnsm
3aH Man P AOMKHOCTEN B koMnanun Baker Hughes,Zeroth
Technology, Baker Oil Tools 1 BHI Corporate, rae oH otBevan

3a passuTre B1U3HEC], YNPaBIeHN e LiernoYkamm MoCTaBoK,
MPOV3BOACTBO, UHXXUHWPUHI, (DMHAHCOBYIO OTHETHOCTD, @ TakoKe
obLee ynpasneHe 3a paboTon ckeaxnH B BOT BennkobpuraHim,
OH npuHec obLLIMPHbIE 3HaHWs B Tendeka, cneupaniavpyroLLIencs
Ha CTPOUTENBCTBE CKBAXKMH, YNPaBEHNEM PabOTLI CKBaXKVH,
HOBbIX TEXHOSTOMNSX 1 PasBUTUN Ha 3PENbIX MECTOPOXKAEHNSIX.
Mankonsm nveeT cteneHb MBA YHvBepcuTeTa PobepTa MopaoHa.
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