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1. B Kakux permoHax Poccum nocTtosHHO
npucyTcTByeT Npobnema nornoweHus 6ypoBoro
pactBopa?

Halliburton: B coBpeMeHHbIX SKOHOMUYECKIX YCOBUSIX
MHore HedbTsiHbIE KOMMaHW yaenstoT O0sbLLoe
BHMMaHME pa3paboTKe 3pesibiXx MECTOPOXKAEHUN. Kak
NpPaBWIIOo, MHPPACTPYKTYpa Ha TakX MECTOPOXOEHMAX
XOPOLLO pa3BuTa, U OHM AABHO OKYMWIN CBOW BIIOXKEHMS.
OpaHako, 0bpaTHOM CTOPOHOW Meaan SBNSeTCS
BonbLuas CIOXKHOCTb BHOBb CTPOSALLMXCHA CKBaXKVIH.
Hunakre nnactoBble AaBieHUsi, 06BOOHEHHOCTb,
fonblume 06bEMbI NpoaenanHbix [PI1, 3HaunTenbHbIe
TeMnbl 0TOopa HIHOMAOB 13 MIACTOB - BCE 3TO KpanHe
BbICOKMNE PUCKW NP Bypernn CKBaXXMH. OOHNM U3 CamblixX
FNTaBHbIX PUCKOB, 4191 BCEX BOBJIEYEHHbBIX B MPOLIECC
CTPOUTENBCTBA CKBAXKMH, SBASIKOTCS MOMIOLLIEHNS
OypoBOro pacTeopa.

MornoLweHns/noTepst UMPKYISUMA MPUBOONT K
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Weatherford [TAPruUH

CraHucnaB KynukoB Wnbwar CanasaTtoBu4 MNaHeeB

«Besepdoppg>» 000 «TapruH BypeHue»
Stanislav Kulikov lishat Ganeev
Weatherford Targin Drilling

1. In which regions of Russia are lost circulation issues
consistently found?

Halliburton: In the current economic conditions, many oil
companies focus on the development of mature fields. As a
rule, such fields have well-developed infrastructure, and their
investments have long ago paid off . However, the other side
of the coin is that construction of new wells becomes more
sophisticated. Low reservoir pressures, high water cut, more
frequent fracs, considerable fluid production rates - all of these
present extremely high risks for well driling. One of the major
well construction risks is lost circulation.

Lost circulation entails considerable costs and creates
serious problems while drilling worldwide, and in the future
this kind of a trouble would only escalate. In Russia, lost
circulation is a well known issue for the Volga-Urals area
(areas along Volga River, Orenburg area, Bashkortostan).

In the areas of Eastern Siberia, Republic of Komi and North
West Siberia this issue is less severe.
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LOST CIRCULATION M

3HaYNTENbHBLIM 3aTpaTam 1 CO30AET CEPbE3HbIE
npobnembl Npy BypeHnst BO BCEM MIPE, a B

OyaoyLLeM OaHHbIN TN OCIOXKHEHWIA BYOET TONBKO
nporpeccupoBaTh. HTo KacaeTcst PocCUncKowm
®epepaumm, npobnemMa nornoLeHnn BypoBoro pacteopa
XOPOLLIO N3BECTHa B BoNro-YpaibCkoM pernoHe

(paroHbl BOONb pekn Bonrn, OpeHbyprekas 0biacTb,
BalukopTocTaH). B pervoHax BoctouHom Crnbupn,
pecnybnmkmn Komu n Cesepo-3anagHon Crubunpu gaHHas
npobieMa akTyasibHa B MEHbLLEN CTENEHMW.

OCHOBHbIMW MPUYUHAMY BOSHUKHOBEHWIS! JaHHOM
nNpoBeMbl ABNSKOTCS JIMTONOMMS U @aHTPOMOOrMHECKME
hakTopbl. K AUTONOMMM 1 IUTOrEeHE3y MOXXHO OTHECTU
cnepyoLLee: pbixible NopoAdp! (BbICOKONPOHULIAEMbIE
MecKW, rpaBui, pakyLLIEYHMK

1 PUOBBIE OTIOXKEHNSI),
€CTECTBEHHbIE TPELLMHbI
(NepecnoerHme NeCHaHNKOB K
FNHUCTBIX CNaHLUEB, MHTEPBaIbI
MOL, HANPSPKEHMEM B pesysibTarte
TEKTOHUYECKIX BO3OENCTBUN),
KapCTOBblE 0OPa30BaHVIA
(kaBepHbI, MyCTOTbI 1 PA3IOMbI).
K aHTponoiornyecknm dakropam
OTHOCSTCH: UCTOLEHHBIE 30HbI
(MecHaHVKN C MOHVKEHHbBIM
[aBEHNEM), UCKYCCTBEHHO
06pas3oBaHHble TPELLWHBI (MEXaAHNYECKOE BO3AENCTBME B
npouecce 6ypeHnst N OCBOEHUS CKBaXKMH).

National Oilwell Varco: [Npo6nemsl ¢ NornoLeHnem
OypOBOro pacTBOpa CYLLECTBYIOT, r1aBHbIM 06pa3omM,

B Bonro-Ypansckom pervioHe (OpeHbyprckast 061acTb,
BallkopTocTaH) 1 Ha MECTOPOXOEHUAX 3anafHom
Cunbupun. Kpome Toro, OCIOXKHEHUS C NOTeper
LMPKYISLMM Ha NOBEeCTKe B TrMaHO-I1eHopCKoM perroHe
(Pecnybnvka Komu) n BoctouHom Cubmpwu.

«Bezepdoopo»: OgHoM 13 Hambonee pacnpoCTPaHEHHbIX
NPOBIEM, BOSHMKAKOLLMX MNP BYPEHUN U CYLLIECTBEHHO
OCJIOXHSAOLLVIX MPOLIECC, SBNAKOTCS MNOrSIOLLIEHMS BYPOBOro
pacTBopa. TpeLWHoBaTbIe, KAaBEPHO3HbIE MOPOdp!,

MopOo/p! C MOBLILLEHHOW MPOHNLIBEMOCTBIO — MOTEHLMAIBHO
norfowaroLLIme 06beKTbI, MO3TOMY MoaobHas Npobema
aKTyanbHa 419 60MbLLMHCTBA HedhTera3oHOCHbIX MPOBHLMIA
Poccum — ot Kacnng oo TrmaHo-INeqopsl, oT [MNoBo/KbS

0o CaxanmHa. NornoLeHns MoryT 6bITb CAPOBOLIMPOBaHbI
TEXHOSTIOTVNHECKMMI MPUHMHAMM UV FEOSIOMAHECKMM
OCOBEHHOCTSMM 3ar1eraHns FropHbIX MOPoAd. Kak 3BeCTHO,
reosIoro-SITOSIONYECKME XapaKTEPUCTUKM NOPOL, B
PasINYHbIX PEervioHax Hallen cTpaHb! Pa3yatoTCs U
noavac CyLECTBEHHO, BMPOYEM, KaK W CTMOSIb30BaHHbIE
TEXHOMOMM MPOBOAKW CKBaDKVIH, COOTBETCTBEHHO,
XapaKTep W NPY4YMHbI MOMMOLLEHMA B pasHbIX parioHax OyayT
TaKKe OT/M4YaTLC Apyr OT Apyra. Havbonblive TpyaHOCTH
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The key reasons for this issue lies in lithology and
anthropological factors. Lithology and lithogenesis factors
are the following: loose rocks (highly permeable sands,
gravel, shelly rocks and reefal deposits), natural fractures
(interlayers of sandstones and shale rocks, intervals under
tectonic strain), caverns (cavities, pockets and faults).
Anthropological factors include: depleted zones (low-
pressure sandstones), induced fractures (mechanical
impact in the process of well drilling or completion).

National Oilwell Varco: Lost circulation issues are mainly
found in the Volgo-Ural (Orenburg area, Bashkortostan) as well
as Western Siberia. We observe an increased demand in the
loss circulation solutions in Komi Republic and Eastern Siberia
too.

Weatherford: Lost circulation is one
of the most common issues in drilling
which significantly complicates

the process. Fractured, cavernous
rocks and highly permeable rocks
may potentially be lost circulation
zones; therefore this presents

a pressing problem for most
petroleum provinces in Russia —
from the Caspian region to the
Timan-Pechora province, from

the Volga Region to Sakhalin.

Lost circulation may be caused by process reasons or
geological structure of rocks. It is commonly known that
geological and lithological properties of rocks in various
regions of our country may differ greatly, as well as the
drilling technologies used; accordingly, the nature and
reasons for lost circulation in various regions would be
different. Well drilling in fractured and cavernous carbonate
rocks, e.g. in the Urals, the Volga region or East Siberia is
most challenging. In the southern regions of Russia lost
circulation is often linked to reservoir permeability and
drainage areas, especially if heavier muds are used.

Targin Drilling: In Central Russia. This includes
Orenburg, Samara regions, Republic of Bashkortostan
and Republic of Tatarstan. The causes of lost circulation
are: late stage of field development, high-permeability
formations, cavernous formations, fractures
(Serpukhovian Stage, Myachkovskian Stage).

Other regions are YNAO and KhMAQO in Western Siberia. The
causes are the same; late stage of field development, high
permeability, ALRP (Senoman Stage).

2. What are the most common problems relating to lost
circulation?

Halliburton: Considering the a.m. reasons, the lost
circulation problem is the key problem worldwide, and it
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B 10 TIOLLEHVA BYPOBOIO PACTBOPA

NPeacTaBsSeT NPOBOAKA CKBaXKVH B TPELLIHOBATO-
KaBEPHO3HbIX MOPOoaax KAPOOoHATHOro TUNa, HaNPUMEP, Ha
Ypase, B [NoBosmkbe mnm BoctouHom Crnbrpn. B roxxHbIX
pervoHax Poccim nornoLLgHmst BypoBOro pacTBopa 4acTo
CB$I3aHb| C MPOHMLIGEMOCTHIO MIACTOB W APEHMPOBaHHLIM
30Hamm, OCOBEHHO ECIN TaM UCMOMNb3YHOTCS YTSHKENEHHbIE
OypOoBbIE PACTBOPDI.

00O «TapruH BypeHue»: B cpeaHen nonoce Poccum.
910 OpeHbyprekas, Camapckasa obnactm, Pecnybnmkn
BawkopTocTaH 1 TatapcTaH. [NprirHbl MOrNoLWeHNs —
no3aHss cTaans PaspaboTkM MECTOPOXAEHWN, BbICOKast
MPOHNLIREMOCTb, KABEPHO3HOCTb, TPELMHOBATOCTb
(Cepnyx0oBCKUIN, MAYKOBCKUM SPYChbl). A Takxe B
3anagHon Cubupn — AHAO, XMAO. INpuunHbl Te xe —
no3aHss cTaans PaspaboTkM MECTOPOXAEHWI, BbICOKas
npoHuLaeMocTb, AHIM/ (ceHomaH).

is associated with a lot of evident and hidden risks for the

customer.

One lost circulation impact is the loss of drilling fluid,

which is often costly by itself. It costs us increased rig time
and additional materials to replenish the lost volumes.

We should not forget about the effects of lost circulation
which seem insignificant at a glance. First of all, there are
risks of additional chemical handling for people, and the
environmental hazard of blowouts in case of a drastic

drop of the drilling fluid in the well. In the worst cases,

the above factors may lead to loss of the well, loss of life,
drastic environmental damage and huge financial costs of
response operations. Halliburton focuses on evaluating and
predicting such risks even at the drilling planning stage.
Primarily, we evaluate the risks to human life and health
and risks of environmental impact. At this stage, the key
driver is the expertise of our engineers, innovative specialist

LIMpKyNaUmoHHbI NepeBodHVK MHoropasoBoro aenctensa (MOCS) ot NOV

The multiple opening circulation sub (MOCS tool) from NOV

HeakTnBMpoBaHHbIi
pexxm bes
cbpacbiBaeMoro Luapa
Unactivated Mode
No Drop Ball

Pexxum nepenycka
[Nocne cbpacbiBaHMs
wapa
Bypass Mode
After Ball Drop

Bossparta B ncxogHoe
NONOXXEHNE
OTK/IOYEHME HACOCOB
Reset Mode
Pumps Off

Pexxnm 6e3 nepenycka

Non-Bypass Mode

VIHCTPpYMEHT CrycKatoT B
OTKPbITbIA CTBOJT CKBXKMHbI.
Run in hole position with
open through bore.

[Mocne nocagku Wwapa u
yBEJIHEHMS pacxofa NHAEKCHbIN
MEXaHN3M OBVKETCSH BHUS,
OTKpbIBast OTBEPCTUSA B 3aTPyO.
LLlap nepekpbIiBaeT NOTOK
XKUAKOCTU B UHCTPYMEHT.

Pump pressure forces the piston
valve down, opening the ports

to the annulus and closing off

flow through sensitive BHA

2016 NOV, Bce npasa 3aLlyLLEeHb! components.
2016 NOV Rights Reserved
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[Nocne oTKIIIoHEHNS HACOCOB
VNHOEKCHbI MEXaH3M
BO3BPALLAETCS B HENTPaIbHOE
MONOXEHNE.

With pumps off, the tool retums to
reset position. Even with the ball on
seat, the MOCS is designed to allow
the drill stem to drain while tripping
pipe.

[Nocne nepexona B HebanmnacHbIN
pPEeXnM, Koraa Lwap HaxoamTcs B
cefie, MHCTPYMEHT HanpaBiseT
NOTOK 0BPaTHO K JO0TY,
BO30OHOBSSA LIMPKY NSO
yepes Becb KHBK.

Once in non-bypass mode with
the ball on the seat, the tool routes
flow back to the bit to continue
circulation through the entire BHA.
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TAM, T’AOE APYITUUE BUOAT NPEMNATCTBUA,
BAROID BUWOUT BO3MOXXHOCTHU

NY4YWEE PELWLEHWE — M3BEXATE NPOBNEM ELUE OO UX NOABINEHWA

B 1957 rogy avpyconord Haydunvcs NPEAcTERALLATE OOHY W3 CaMbIX CTRAWHLIX Boneaden B Mupe
— nonvoMuennT. Tak #e W Mbl B nogpasgenesuy Baroid He npocTo anesum: npobness, Ml ux
npeaoTepallasem. BaATe, K NPUMERY, NOTEPD WMPKYNALWA, Takan CWTYauMs MOMET BOIHWKHYTE B
CUNYy camblX pasHbx NprYuH. MosTomy Mel pazpaboTany UENsR KOMINEKE pelueHini, YTobu
NPEoTERPaTATE NOTEPH LMPEYNALMK BLUE 00 WX HAYANA UMK ME, BCAW NOTEDH YHE WMEOT
MECTO, YCTRSHWTE WX aKe B CaMbiX CNomHbIX YCnoskax. He TepaiTe apemMAa W cpeacTea
Ha NpoGneMel NoTepy WWpKynaUuK. MNonosuTecs Ha HBC — MEl NOMOXKEM HaATH

[JE].IJEHHE B TOUHOM COOTBETCTEWA C BALLIMMKA TpEﬁDBﬂHH‘IﬂMH W 3agaqamMm.
BumecTe Mbl CMONEM DACLUMPITE rPaHnLbl BOSMOKHOM
halliburton.comfbaroidichallenge

Solving challenges.™ HALLIBURTON

Baroid



Bl [OMMOLEHNA BYPOBOIO PACTBOPA

2. Kakue HanboJsiee pacnpocTpaHeHHble Npobiembl
CBfi3aHbI C norsoweHuem 6ypoBoro pacteopa?

Halliburton: o npuynHam, 0 KOTOPbIX YNOMMHaIOCh
paHee, NpobiemaTka NorfoLEHNI SBASETCH OCHOBHOM
Mo BCEMY MUPY U HECET B cebe BOMbLLIOE KOIMYECTBO Kak
SBHbIX, TaK 1 CKPbITbIX PUCKOB OJ151 3aKasumka.

K 9BHbIM NOCNEACTBUSAM MOMOLLEHUA MOXHO OTHECTU
camy noTepto BypOBOro PacTBOPa, KOTOPbIN 3a4acTyro
SABSIETCS O4eHb OOPOrocTosALmMM. B CBOKO ovepenp

3TO MPVBOOVUT K 3aTpaTam BPEMEHW 1 MaTepuanioB

OJ19 BOCCTaHOB/IEHWS NOTEPsiHHbIX 06bEMoB. CrenyeT
MOMHUTb 1 O TEX NOCNEACTBUNSAX NMOMIOLLEHUI, KOTOPbIE HA
nepBbIA B3rs4, HE3HAYUTENbHBI. OTO B MEPBYIO O4Yepedb
PUCKM OOMOSHUTENBHOM PaboThbl C XMM. peareHTamMmu

ONg ofen, a Tak »e OnacHOCTb 4151 SKONormm 13-3a
BePOATHOCTM nofyunTb HITBIM npu kaTtacTpodryeckom
CHKEHUM YPOBHS MPOMbBIBOYHOW YXXUAKOCTU B CKBaXKMHE.
B oToenbHbIX crydasx, BCe BblLLENepeY CeHHbIE
hakTopbl MPUBOAAT K MOTEPE CKBaXKMHbI, TMOem

noaen, 3HAUUTENBHOMY 3KOSI0MMHYECKOMY YLLIEPDY 1
OrPOMHbBIM (DVHAHCOBbLIM 3aTpaTaM Ha JINKBUOALMIO
nocnencteun. Komnanus Halliburton yoenset ocoboe
BHVIMaHME OLIEHKE U MPOrHO3NPOBAHMIO TakMX PUCKOB
eLLg Ha cTaaun NnaHMpoBaHWS Bypenus. B nepsyto
oYepenp NPOBOANTCS OLIEHKA PUCKOB OJ151 XKU3HU U
300PO0BbS NOAEN, PUCKOB BO3OENCTBUSI HA OKPY>KAIOLLIYIO
cpeny. Ha gpaHHoW cTagmy rnaBHbIM hakTOPOM yCrnexa
SABASETCS OMbIT U NPOMECCUOHANUSM  UHXEHEPHOIO
CcOoCTaBa, COBPEMEHHbIN CreumananpoBaHHbIN

codT (K npumepy, Halliburton npepnaraet :DFG®,
WEellSET®, WellSight EXPRESS®, CFG®, DFG RT®,
WSAnalyzer®), coBpeMeHHble MaTepuasibl 1 COCTaBb!

0N IMKBUOAUMM MO NoWweHni. HemManoBarkHbIM
BK/1aAOM B YCMELLHYIO paboTy SBASETCS MUPOBOW OMbIT
NPUMEHEHNS HaLLIX TEXHONOMMI C 6oNbLION 62301
OAHHbIX, OOCTYM K KOTOPOM UMEET KaXKabl HXXEHED
KOMMaHUM BOBIEYEHHbBIM B MPOLECC MAAHNPOBAHNA U
CTPOUTENLCTBA CKBaXKWHbI.

National Oilwell Varco: HYactniHoe nnm nonHoe
MOrNOLLEHNE PacTBOPA NPUBEAET K YBETNYEHNIO CPOKOB
CTPOUTENBCTBA CKBAXKWH, B HaCTHOCTU, B CBS3U C
BPEMEHEM, 3aTpadrBaeMbIM Ha 60pbby ¢ HUM. Cpean
Hanbosee PacnpPOCTPAHEHHbBIX MPOBSIEM CTOUT YNOMSHYTh
nposiBneHns, o depeHLanbHbI N MEXAHNHECKI
npurxeaT, a Tak »ke notepsd KHBEK B ckBaXXMHE.

«Besepdhopo»: MNornoLueHme 6ypoBOro pacTeopa,
COMPOBOX/AIOLLEECH CHYPKEHNEM MMOPOCTaTNYECKOro
OaBNEHNS Ha CTEHKW CKBavKMHbI, CO30aeT 61aronpusiTHbIe
YCNOBUS NS NocneayoLLmX ra3o-, Hedpte- n
BOOOMPOSABAEHN, BEAET K 06BAN0O0OpA30BaHUIO, 1A
OCbIM CTEHKW, YTO HapyLIaeT OBLLYH LIeNIOCTHOCTb
CTBOJA CKBaXKMHbI. [MOr/I0LLEHNE MOXXET MPUBECTM
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software (e.g. Halliburton offers DFG®, WellSET®, WellSight
EXPRESS®, CFG®, DFG RT®, WSAnalyzer®), advanced
materials and compositions for lost circulation control.

Our success is largely supported by global experience in
the application of our technologies with a huge database
accessible by each company engineer involved in the well
planning and construction process.

National Oilwell Varco: Partial or total circulation loss will
entail an increase in well construction time, in particular,
due to the non-productive time spent on curing it. Among
the most common problems related to lost circulation

are potential kic, differential or mechanical sticking, even
potential loss of BHA.

Weatherford: Lost circulation accompanied by reduction
in hydrostatic pressure creates favorable conditions for
subsequent gas, oil and water shows, and may also lead
to caving, or wellbore walls collapsing, which damages
the general integrity of the wellbore. It may also lead to
differential and mechanical sticking, equipment loss in
hole, incidents and significant time and cost consumption
to remedy the situation. Moreover, lost circulation may
negatively impact the original reservoir properties of the
productive intervals and, consequently, significantly reduce
the flowrate.

Targin Drilling:

e Wellbore instability (loss of hydrostatic pressure on
wellbore wall, sloughing).

e Gas-oil-water flow (loss of hydrostatic pressure on
formations, flow). The shut-in pressure in the top hole
bleeds down to the wellbore causing formation
sloughing in the weakest spots which results in both
flow and loss of well control. Preliminary studies, proper
well engineering and proper drilling practice may
mitigate the sticking risk and aggravation.

e Differential sticking caused by liquid head and reservoir
pressure difference.

e Cost and time over-runs (additional trips, mud
preparation).

e Tight wellbore due to thicker filter cake in the lost
circulation zone and filtration.

e Poor well casing.

3. How can the well design plan help mitigate and
prevent lost circulation?

Halliburton: The design stage is one of the most important
early stages of well construction. Any well can and

should be designed to meet the risks which may lead

to troublesome situations. Close cooperation with the
customer, experience, technologies - everything contributes
to mitigation of lost circulation risks. Interval inclinometry,
type of drilling fluid and mud rheology are all known to
greatly contribute to lost circulation. The following scenario

www.rogtecmagazine.com



LOST CIRCULATION M

Kak K gudbdepeHLmanbHOMY, Tak U K MeXaHUYeCKOMy
npuxBaTam MHCTPYMEHTA 1 NMoTepe 06opya0BaHus,
aBapVisim, a TakXKe CYLLIECTBEHHbIM 3aTpaTam BPeMeHu

N CPEACTB Ha NPeoaoIeHNe CINOXMBLLINXCS CUTYaLUMIA,
Kpome Toro, B BYAY NMOMMOLLEHAA MOMYT YXyOLWNTLCA

1 NepBOHaYasIbHbIE KOMNEKTOPCKIME CBOCTBa
NPOIYKTMBHOMO MnjacTta v, Kak crieacTBue, CyLLECTBEHHO
CHU3UTLCS Oe6uT.

00O «TapruH BypeHune»:

e [loTeps CTabUNbHOCTU CTBOJ1A CKBaKMHbI (CHVKEHWE
MMOPOCTATUHECKOrO OABAEHMS HA CTEHKM CKBaXKWHbI,
0bpyLLEHNE).

e [HBI (CHWXeHWe rmapoCcTaTUYECKOro AaBeHns Ha
naacTbl, NPosiBAEHVE). [aBneHne B BEPXHEM
VHTEpBae CKBaXKMHbI MPU 3aKPbITOM YCTbe
nepeMeLLIaeTCst BH3 MO CTBOJTY, YTO 4aCTO NpUBOAUT
K paspyLleHnto niacta B Hanbosiee cnabblx TOYKax,
BbI3bIBasl HE TOJIbKO MOrJIOLLEHVE, HO 1 MOTEPHO
KOHTPOJSA Haf, CKBaXKVHOW. BEpOATHOCTb 1 CTEeNeHb
CTIOXXHOCTU NMpUrXBaTa CHXXAETCS NpU YCIOBUN
npoBeneHVs NpeaBapuUTEbHbIX UCCe0BaHN,
MPaBUIbHOrO MPOEKTVNPOBAHNST CKBaXKUHbI U
Hagnexxallero UCMoJIHEHMSI BCEX onepaumn.

e [nbdepeHumanbHble NpyXeaTbl BCEACTBME PAaSHOCTU
MexXay OaBneHnem cTonba XXMOKOCT/ 1 MAaCTOBbIM
[aBneHneM).

¢ YBenuMyeHne MaTepuasibHbIX 1 BPEMEHHbIX 3aTpaT
Ha CTPOUTENBCTBO CKBavKMHbI (oon. ClO, 3arotoBka
pacTeopa).

e Cy>XeHue CTBOJIa CKBaXKVIHbI, BBUAY YTOJILLIEHNS
PUNLTPALMOHHOW KOPKM B MHTEPBAsIE MOrNOLLEHMS U
dunsTpaymn.

® HekayeCTBEHHOE KPEMEHNE CKBEXKMHDI.

3. Kak NpoeKT Ha CTPOUTESIbCTBO CKBaXKUHbI MOXKET
CHU3NTb PUCK U NpenynpeanTb NorsoLeHne
6ypoBoro pacTtesopa?

Halliburton: Ctagnst npoekTMpoBaHns ogHa 13 camblxX
OTBETCTBEHHbIX NPV HA4as1e CTPOUTENBCTBA CKBEDKMH.
306eCb MOXHO U HY>XXHO YYeCTb BCE Te PUCKU, U3-

3a KOTOPbIX BO3MOXXHO pPa3BUTUE HEXXeNaTeIbHbIX
cuUTyaumin. TecHoe B3aMMOOENCTBME C 3aKa3umMKoM,
OMbIT, TEXHONOMMM- BCE HANpaB/ieHO Ha CHYDKEHWE
PVCKOB MOMIOLLEHUI. NI3BECTHO, YTO UHKIIMHOMETPUS
WHTEpPBaUIa, T1MN 1 Peosiorns BypoBOro pacTeopa
0OKa3bIBaKOT CYLLECTBEHHOE BNSGHNE HA PUCKW Pa3BUTUS
nornoLLeHns 6ypoBoro pacteopa. B npumep MOXHO
NPWBECTU CREOYOLLMA CLUEHAPWUIA: 3aKa34nkoMm
NPeaoCcTaBNAOTCA AaHHbIe MO ByayLLEN CKBaXXUHE Y
0bopyooBaHNID, KOTOPOE ByAET NCMONB30BATLCA NP
CTpOUTENBbCTBE. Halm cneumanncTsl MOAENUPYIOT
rMAPaBINHECKME YCNOBUS BYpeEHNS B CKBaXKMHE. [1pun
onpeaenéHHbIX YCNoBUSAX (HanpUMep, Manbii AMamMeTp
CKB&XXVHbI 1 BOMbLLON AVaMETP UCMOMb3YEMbIX
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can be seen as an example: The customer provides data
on the future well and equipment to be employed in drilling.
Our experts simulate the hydraulic drilling conditions

in the well. At certain conditions (e.g. small borehole
diameter and large diameter of used drill pipes), the drilling
fluid pressure in the well will cause hydraulic fractures

in the poor formation, leading to lost circulation. In this
situation, we recommend using the lesser diameter pipes
(where possible), or using special drilling fluid additives,
considerably mitigating the lost circulation risks. Our
background proves the high level of correlation between
theory and practice in this context.

National Oilwell Varco: Partial or total circulation loss will
entail an increase in well construction time, in particular,
due to the non-productive time spent on curing it. Among
the most common problems related to lost circulation

are potential kic, differential or mechanical sticking, even
potential loss of BHA.

Weatherford: Pre-driling modeling and risk analysis have
now become an important phase of well construction,

as they help minimize expenditure and reduce NPT.

To prevent possible extra costs, well objectives and
challenges should be explored already in the design stage
of well construction. Then an optimized well plan should
be engineered with the most suitable well-construction
technology chosen, based not only on the project budget
but on well and field data, etc. Such a balanced approach
allows to minimize risk, deliver cost assurance and
ultimately exploit ever more challenging reservoirs.

Targin Drilling:

e |solation of zones with incompatible drilling conditions.

e Optimum drilling practice, optimization of hydraulic
program to achieve proper cleaning and reduce ECD,
especially in sensitive zones.

e Optimum mud composition depending on geological
conditions.

¢ Close analysis of problems encountered in earlier drilled
wells allows incorporating preventive measures in the
design phase.

4. What are the key considerations when drilling
through known vugular or highly fractured formations?

Halliburton: Unfortunately, there is no unique antidote to
mitigate or prevent lost circulation while drilling through
vugular or highly fractured formations. However, the means
of minimizing the severity of the issue in such formations is
well known - proper planning which includes best drilling
practices, practices to prevent or combat losses, sufficient
stock of contingency LCM of the right type in the right
amount, optimized fluid rheology, pump rates etc.

Halliburton uses the software which has repeatedly proven
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BypunbHbIX TPYD) AaBneHne BypOBOro pacTeopa B
CKBa&XXVMHE BbI30OBET N'MapopaspbIB B C/1laboM nniacTe,

4YTO NPUBEOET K NOrMoLLEHN0. B aaHHOM cutyaumm Mol
PEKOMEHAYEeM UCMOb30BaTh TPYOb! MEHbLLEro AvameTpa
(roe 370 BO3MOXKHO), /MO0 MCMOJIb30BaTh CreLvaibHbIN
HanoNHUTENb A1 BYPOBOro pacTeopa Npu BypeHun
CKBaXXHbI, KOTOPbI CYLLECTBEHHO CHKAET PUCKM
noraoweHnin. OnbIT padoTbl NOATBEPXKOAET BbICOKYHO
CTeNeHb KOPPENALMM PACHETHOM 1 MPaKTUYECKOW HacTU
B JaHHOM BOMpocCe.

National Oilwell Varco: MNpaBnnbHOE NogroToBeHHas
nporpamMmMa BypoBbIX PaCTBOPOB MO3BOSINT CHU3UTb PUCK
NoTePU LUMPKYISLMN U COXPaHUTb YCTOMYMBOCTb CTEHOK
CKBaXXWHbI. CrieuyanbHO paspaboTaHHas npoleaypa
NPOBOAKM CKB2XKWHbI: MPOMbIBKA CTBO/1A, KOHTPOMPYyemas
MEXaHMYECKasA CKOPOCTb MPOXOAKM, KOHTPO/Tb MAIOTHOCTU
LMPKYJIMPYIOLLIErO BYPOBOro pacTBoOpa, peryampyemas
CKOPOCTb CMyCKOMOABEMHbIX OnepaLyii, Cryck 0bcaaHbIX
TPY6 ONs 3alLUnTbl BEPXHErO CaboCLEMEHTUPOBAHHOMO
niacra B npeaenax nepexogHoOm 30HbI, KOHTPO b
BHYTPUMNOPOBOIrO AaBSEHNS B XOOe DypeHus, - 4To
CNOCOBCTBYET NPEOOTBPALLEHNIO NOrOLLEHMS BYPOBOrO
pacTteopa. K gpyrimMm Mepam OTHOCATCH MHOFOCTYNeH4YaToe
LEMEHTUPOBaHNE, LIEMEHTUPOBAHME JIEMKNM LIEMEHTOM,
BBeaeHME B OYPOBOW M LIEMEHTHbIM PACTBOP TaMMOHAKHBIX
CMECEN, N30/IMPOBaHNE 30HbI MOMIOLLEHNST BYPOBOro
pacTBopa (C pacLUMpeHneM 06cagHOW KOMOHHDI).

«Besepdoop»: [Npu peann3aumm NPOEKTOB Ha
OaHHbIA MOMEHT PacTeT 3HaueHme NpeadypoBOro
MOLENMPOBaHVA 1 aHan3a PUCKOB, MOCKOSIbKY OHU
MO3BONISOT MUHMU3MPOBATL 3aTPaThl U COKPATUTb
HIMB. Ons npenoTepalleHmsi BO3MOXHbBIX JINLLHAX
PaCXOf0B CTOUT ELLe Ha STarne NPOEKTUPOBAHUS
npoLecca CTPOUTENBCTBA CKBEXKMHbI U3Y4NTb U
OLIEHWTb 3a4a4m 1 NpobieMbl, MOCSE Yero pa3paboTaTtb
naH CTPOUTENBCTBA ONTUMN3UPOBAHHOW CKBEXKMHBI
(TexHONOrMM NP 3TOM CTOUT OTOMPATbL HE TOJSIbKO UCXOAA
13 BIKETA MPOEKTA, HO U YUUTbIBAsS MOSTYHEHHbIE
OaHHbIE MO CKBaXKMHE, MECTOPOXOEHMIO 1 MP.).
[NopobHbIN cbanaHCMpPOBaHHbIN MOAXOM MO3BONT
CHU3UTb PUCKN B NpoLecce paspadoTku, NOBbICUTb
OBLLYHO BKOHOMUYECKYHD 3MEKTUBHOCTb NPOEKTA

1 MOMOXXET paspadarbiBaTb AaKE OYEHb CIIOXKHbIE
MECTOPOXOEHVS.

00O «TapruH BypeHue»:

e Pa3obLLeHe NNacToB C HECOBMECTVMBIMI YCIIOBUSIMU
OypeHs.

e Bbibop ONTMMabHOMO peXxmMa BypeHnst, oNnTUMM3aLns
rMOpPaBANYECKON NPpOrpaMmbl aas obecnedeHns
XOPOLLIEN OYUCTKM U CHUDKeHWs ML, ocobeHHo B
YYBCTBUTESNbHBIX 30HaX.

e OnTManbHbIM NOAB0P peLenTypbl OypOBOro
pacTBOpPa, UCXOAS U3 Fre0IOMMHECKUX YCITOBUN.
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its efficiency in this respect. In particular, the WellSET®
module of DFG® software enables predicting the type and
geometry of fractures (provided sufficient geological data
are received from the Customer) and selecting the most
efficient combination of sealants and drilling fluid additives
out of those available in the given area of operations. DFG®
allows us to select the most optimal drilling fluid system

for given conditions. For example, it is possible to use the
foam-based system QUIK-FOAM®,

2016 Hal\ibur‘t-on, BCE MPaBa 3aLLyLLeHs|
2016 Halliburton Rights Reserved

National Oilwell Varco:

e Using LCM additives to mud before the L/C interval
entering.

e Tripping speed control for swab/surge effect reduction.

e | ogging while drilling of the pore pressure/ECD.

Adequate hole cleaning.

Monitoring mud weight as per program.

Weatherford: Profitability of well construction is ensured
by such factors as increased rate of penetration,
elimination of lost circulation and sticking, reduction of
time for wiper trips and circulation, etc. However, one

of the key objectives of efficient drilling is to expose the
producing formation and ensure high permeability in the
wellbore area even while developing assets in cavernous
and fractured formations, which can become catastrophic
mud loss zones. A well founded and cost effective lost
circulation control method should be best selected

based on geomechanical modeling. Its application in
drilling allows analyzing the planned well profile for the
feasibility of driling and giving recommendations for drilling
optimization and well design adjustments with account for
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e [TogpO6HbIN aHaIN3 OCNOXKHEHMI MO NMPEeabIayLLMM
NPOBOYPEHHBIM CKBaXKMHAM, MO3BOISET HA CTaann
NpoeKTa BHECTY MEPOMPUATUS MO NPEAO0TBPALLEHNIO
OCNIOXKHEHUI.

4. Kakne rnaBHble MOMEHTbI HEOO6XOOAUMO YUNTbIBATb
npuv GypeHnn niacToB C U3BECTHOW KaBepPHO3HOCTbHO
WJIN BbICOKOW TPELLMHOBATOCTbIO?

Halliburton: K coxxanenuto, HET yHUBEPCAIbHOMO
cpeacTea AN NpeaynpexXXaeHnsa v NpegoTepaLLeHNs
MOrMOLLEHNS MPK BYPEHUM KaBEPHO3HbIX N

CWNBHO TPELMHOBAaTbLIX MiacTtoB. OoHaKo CpeacTBo
MUHUMM3ALN JaHHOM NpobnieMbl B TakMX niacTax
XOPOLLO N3BECTHO — Haaiexxallee niaH1poBaHme,
BKJItOYast OMNTVMasIbHblE PEXUMbI BYpPEHNS, METObI
npenynpexxaeHus n 60pbobl C NOrNOLLEHVEM,
[JOCTaTO4YHbIE 3anackl MPAaBUILHOMO TUNa MaTepranos
0119 60pbObI C MOrOLLEHNEM, ONTUMU3ALIMS PEOIOMN
pPacTBOPOB, MPOU3BOANTENIBHOCT HACOCOB U T.4.

Komnanus Halliburton B cBoel pabote ncnonb3yeT
nporpamMmMHoe 0becneveHre, KOTOPOE HEOOHOKPATHO
NoATBEPXKOA/IO CBOK 3PHEKTUBHOCTL B AAHHOM
Bonpoce. B vacTHocT moaynb WelISET® nporpammbi
DFG® nosBonseT nporHo3npoBaTh TUM 1 reoOMeTPULO
TPELLMH (MPY HA/TMHMM OOCTATOYHbIX AaHHbIX OT re0/I0roB
3akasunka), n nogbupatb Hanbonee ahhekTnBHOE
COYETaHME KOJSIbMATaHTOB W Hano/IHUTeNeN Ans OypoBoro
pacTBopa 13 TeX, YTO UMEKOTCS B AAHHOM PErVIOHE
paboT. Cama nporpamma DFG® nossonigeT nogobpats
Hambonee onTUMasibHYO C1CTeMy BYpPOBOrO pacTeopa
019 6ypeHnst B Takux ycoBmsx. Kak npumMep, BO3MOXKHO
CMOJIb30BaHME crUCTeMbl Ha ocHoBe neHbl QUIK-FOAM®,

National Oilwell Varco:

e BeeneHve B OypoBOW pacTBOR TaMMOHaKHbIX CMECEN
00 BCKPbITUS MHTEPBaA NOTIOLLEHMS.

e KOHTPOMPOBAHNE CKOPOCTW CMYCKOMOABEMHbBIX O
nepaunin 4as YMeHbLLEHUST CBabUPOBaHWS / Pe3KOro
BO3pacTaHWst OaBEHVS.

e PerynapHoe n3mMepeHine B xoae dyperHus
BHYTPUMOPOBOIrO AaB/IEHNS / MAIOTHOCTU
LMPKYIMPYIOLLIErO BYPOBOro pacTBopa.

e [IpaBuibHas NPOMbIBKA CTBOA.

e KOHTPOMpOBaHME NNOTHOCTM BYpPOBOro pacTeopa B
COOTBETCTBUM C MPOrpammont BypeHuns.

«Bezepdhopmy»: PeHTabensHOCTL CTpoUTENBLCTBA
CKBaYKMH 06EeCneYmMBaeTCA TakMK (hakTopamu,

KaK YBE/INYEHME CKOPOCTU MPOXOAKN, UCKITKOHEHWE
MOrMOLLEHUI 1 MPUXBATOB, COKPALLEHNE 3aTpaT BPEMEH
Ha NpopabOoTKy CTBOJIOB, LIMPKYIALMIO U T. M.

[Mpn 3TOM OCHOBHaS LiESb 9MIHEKTUBHOIO BypeHUs
COCTOUT BO BCKPbITUM MPOAYKTMBHOIO njiacTa u
COXPaHEHUM BbICOKOW MPOHULIAEMOCTU KOIJIEKTOPA B
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anomalous zones (high/low pressure zones) and estimated
safe drilling window.

Targin Drilling:

1) Mud type and weight.

Increased mud weight during loss of circulation shows
that the latter is caused by hydrostatic pressure increase.
Such lost circulation may go away by itself (filtration).
Otherwise, when loss of circulation goes through induced
cracks, the remedial measures should consider the lost
circulation intensity.

2) Drilling practice (monitoring circulating mud rate,
smooth startup).

Quick startup or shutdown of pumps may also cause
pressure drops. The too quick startup of pumps
induces pressure that may lead to loss of circulation,
particularly during measures aiming to break circulation
in annular space following the tool run. Swabbing
creates pressure that breaks down the mud structure.
Moving the pipe while breaking circulation facilitates gel
break-down and significantly reduces impulse pressure.
On the other hand, swabbing creates pressure that
accelerates mud circulation and allows reaching normal
circulation rate. The impulse pressure may be reduced
by maintaining the gel structure on low level and
gradually increasing the pumping rate. Another way to
reduce such pressure is to run the tool with resuming
the circulation by intervals.

3) Penetration rate (limiting the rate to improve colmatage
in zones).

Changes in the drilling rate may indicate changes in the
reservoir and therefore affecte formation integrity.

4) BHA (utilizing rotary BHA to reduce ECD and in
treatments by LCM, reduce whipping).

The BHA neutral point should be maintained by using the
required number of HWDP.

5) The mud rheology (increasing gel shear stress to form
non-flowing layer in the hole zone).

5. When deciding how to mitigate an unpredicted lost
circulation zone during drilling operations, what are the
correct decisions and actions to remedy the situation
as quickly and as cost effectively as possible?

Halliburton: There is no room for guessing while drilling
the interval or when this scenario has already taken place.
A proper decision tree for each particular scenario must

be in place before the well is spudded. It is also critical to
provide the drilling site with diverse (multimodal) materials
with different functions. Halliburton uses a lot of various
additives in its operations. These are conventional sealants
and still exotic materials such as: micaceous carbonate -
BARAFLAKE® M, swelling polymer with 400-fold expanding
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NpU3aborHOM 30He OaxKe Mpu pa3paboTke 0OBHEKTOB,
CJIOXKEHHbIX KaBEPHO3HO-TPELLMHOBATLIMY MOPOAAMMU,
KOTOPbIE B KAYECTBE PE3EPBYAPOB Yr/1IEBOAOPOA0B
MOIYT CTaHOBUTBHCHA 30HaMM KaTacTPOMUUECKIMX
MOrMIOLLEHNI MPOMbBIBOYHOM XUNAKOCTU. OBOCHOBAHHbIN
N BKOHOMUYECKM 3P EKTVBHBIN BbIOOP MeToOa
60opbbbl C NOrAOLIEHMAMM y4LLE AenaTb N0 UToram
reoMexaHM4eckoro MoaempoBaHus. Ero npumeHeHne B
BypeHUM NO3BONSIET NPOAHAIN3NPOBATL NPeaIaraeMbIn
NpOodWIb CTBOSIA CKBEXKMHbBI H2 BOSMOXXHOCTb

OypeHns, 0aTb pekoMeHaaLMM Mo ero oNTUMU3aLIn

1 KOPPEKTNPOBKE KOHCTPYKLMM CKBEXKUHbI C YHETOM
AHOMaUTbHbIX MHTEPBAIOB (30HBI aHOMaSTbHO BbICOKOIO/
HM3KOro AABEHNS) PACCHUTaHHOrO 6e30MacHOro

OKHa BypeHus.

00O «TapruH BypeHune»:

1) Tun n NNoTHOCTL BYPOBOrO pacTBopa.

Ecnv Bo Bpemst NOTepy LMPKYASLMN YBENNHYMBAETCS
NAOTHOCTb PacTBopa, Hanbonee BEPOSATHOW MPUHMHOWN
MOrIOLEHWS SBISETCS yBEMYEHWE MMOpOCTaTUHECKOrO
AaBneHns. NogobHoe NOroLEHNE MOXKET NCHE3HYTh
caMmo Mo cebe (punbTpaums) Uan, eCar OHO NPOUCXOANT
Yyepes TpeLMHbI, obpasyroLmecs Npu BypeHnn, MeTofpl
JIVIKB/AALMN NOMIOLLEHNS NOAONPAOTCHA B COOTBETCTBUM
C €ro MHTEHCVBHOCTbIO.

2) Pexxum Bypenus (KoHTpob pacxoda MK, niasHbI nyck).
BbICTPbIN 3anycK 1M OCTaHOBKA HACOCOB TaKXe

MOrYT BbI3BaTb Nepenab! AaBneHus. [pn CAnwKom
ObICTPOM 3arycke HaCOCOB CO30aETCs JaBneHue,
CNOCOBHOE NPWBECTU K MOMIOLLEHMID, OCOBEHHO

MpY BOCCTaHOBEHUM UMPKYISILMW B KOJIbLIEBOM
NPOCTPaHCTBE NMOCc/e cnycka MHCTpyMeHTa. OgHa
COCTaB/IsioLLAaa AaBneHns NopLUHeBaHNs — 3TO
JaBneHne, HeobXxooMMoe OJ1s paspyLLeHVs CTPYKTYPb!
pacTteopa. BpalleHme Tpybbl Npy BO30OHOBAEHUM
LMPKYNSLMK CMTOCOBCTBYET paspyLLEHUIO refid M HaMHOMO
CHU>XKaET UMMNybCHOE daBneHue. BTopasa coctaBnstoLas
— 9TO gaBrieHvie, He0BXo0AMMOe /19 YCKOPEeHMs
NPOOBVPKEHNS pacTBOPA A0 NOJTyYEHNS HOPMAaSIbHOM
CKOPOCTU LUMPKYSUMK. Toaaep KmBas HASKYHO CTPYKTYPRY
rens 1 NocTeneHHo yBenmumMBas CKOPOCTb nogaum
HaCOCOB, MOYXHO CHU3UTb AaHHbIA TUM UMMYIbCHOMO
Jasnenus. Elle oomH cnocod CHYKeHMS Noao0OHbIX
OaBNEHNA — MOVHTEPBasIbHOE BOCCTAHOBEHNE
LMPKYSLMW NPU CMYCKE UHCTPYMEHTA B CKBaDKUHY.

3) CKOpPOCTb MPOXOAKM (OrpaHNYEHNE CKOPOCTU OJ1s
3(hHEKTMBHOM KObMaTALMN 30H).

V13meHeHve CKOPOCTU BYPEHMS MOXET O3Ha4aTb Ham4me
N3MEHEHWN B M1aCTe U, Kak CNeacTBue, USMEHEHNE
Le/IOCTHOCTM niacTa.

4) KHBK (npuMeHeHne poTtopHor KHBK ons cHuKeHns
BUIM 1 BO3MOXXHOCTW 06paboTKN HAMOHUTENEM,
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particles - DIAMOND SEAL®, spongeous materials such as
Baral.ock®-666 with various particle sizes.

Notably, the LCM approach may not help. This being

the case, an alternative approach to well driling may be
required using emulsion drilling (underbalance drilling), foam
drilling, etc.

National Oilwell Varco:

¢ Running circulating subs that help place the LCM saving
an unplanned trip to the operator.

e Monitor ECD to prevent loss of circulation, controlled
ROP (if needed).

e Lightening mud weight if it is possible. Review casing
program.

Weatherford: Regrettably, there is no panacea for lost
circulation, but anyway, an operator company and a
drilling contractor would start from the simplest solution.
In general, the best and most efficient means of lost
circulation control is prevention. The existing methods of
prevention and elimination of complications during drilling
at various lost circulation rates or in case of complete loss
of circulation include the following: lowering of hydrostatic
and hydrodynamic pressure in a well (mud cap drilling,
drilling with air or foam drilling), lost circulation zone
plugging (using special cement mixtures and pastes),

or plastering effect (while drilling with casing), using
mechanical barriers (single use or drillable packers, or
expandable patches).

Targin Drilling:
1) Change the mud type and weight;

2) Add and inject LCM,;
3) Change rheology properties;

4) Adjust drilling technique respectively to drilling pump,
drilling rate and BHA.

6. What products/services do you supply to overcome
lost circulation problems?

Halliburton: Halliburton provides all known types of

LCM materials, sealants and sealing technologies. As
mentioned above, these are both conventional widely
known materials, e.g. sorted crushed marble, and exotic
and unique technologies. Amongst them are the most
advanced developments in the field of multimodal materials
combining all structural types of sealants (fiber, spongeous
materials, swelling polymer, elastic particles, micaceous
materials). Our experience shows that such materials are
easily delivered and stored, they can be quickly added
and prepared (which saves a lot of time) and help reduce
the number of sealant pills. These materials (BDFTM -657,

www.rogtecmagazine.com



LOST CIRCULATION M

3P hEKT CHMKEHUS BreHNs Tpyo).

HeobxoaMmo NpUagpXXmMBaTLCA HENTPAIbHON TOUKN B
KHBK, aT0 goctnraetca cnosb30BaHeEM HEOBXOOMMOro
konmdectea YBT).

5) Peonorus 6yposoro pacteopa (ysennderHne CHC ons
CO3[0aHMS HETEKYYErO C/I0S B OKOJIOCTBOJSIbHOM 30HE
CKBE&XKWHbI).

5. Mpwu NpUHATUN peLLeHnNs O OEeNCTBUSX B
HenpenBuOeHHOW 30He nornoLweHnsa 6ypoBoro
pacTBopa B npouecce 6ypeHuns, KakoBbl NpaBusibHble
peLleHnsa u OencTBusa OJ18 ucrnpassieHns

cuTyaumm Hamboree GbICTPbIM U 9KOHOMUYECKU
adbheKTUBHbIM crioco6om?

Halliburton: B npouecce bypeHus HTepBana nm
KOrAa MHLMOEHT Y>Ke NMPOU3OLLEN, CaMOoe NJI0Xoe

YTO Mbl MOXEM CIeNaTh, 3TO Ha4YaTb ragath Kak
Oanblue nocTynuTtb. [1o 3abyprBaHNs CKBaXKHDI
HeobX0AMMO YTODbI CXeMa MPUHATUS PELLEHWI AN
KaKAOrO KOHKPETHOMO CLeHapwvs Bbina yTBepxaeHa
BCeMU cTopoHamn. Obecrniedvenme BypoBon Hanbonee
PasHOCTOPOHHUMK (MyIbTUMOAASIbHEIMI) MaTepuasiami
PasHOro TUMNa OENCTBUS TaK >XXe ABNSETCH KPUTUHECKN
Ba>KHbIM pakTopom. KomnaHums Halliburton B

CBOEW paboTe UCMOMb3YET MHOXXECTBO Pa3INYHbIX
HanoNHUTENEN. OTO 1 TPaONLMOHHbIE KONbMAaTaHTbI,

1 MOKAa ELLE 3K30TUYECKME MaTEPUaSTbl, TAKMNE KaK:
cnogucTbin kapboHaT - BARAFLAKE® M, HabyxatoLumin
NoJIMMep YacTuLbl KOTOPOrO YBENMYMBAIOTCS B pa3Mepax
B 400 pa3 - DIAMOND SEAL®, rybuatble matepuaibl,
Takne Kak pasHodpakLoHHble Baral.ock®-666.

Hy>XHO OTMETUTB, YTO MUCMOJIb30BaHNE MaTepuasios
019 60PLOLI C MOrMOLLEHNEM MOXET 1 HE MOMOYbL. B
3TOM CJly4ae MOXET MOTPeboBaTLCH allbTEPHATVIBHbIN
Noaxom, K BypeHnto CKBaXKMHbI C MPUMEHEHVEM BYpeHs
Ha aMynbCusX (BypeHne Ha genpeccun), BypeHue ¢
NpUMEHEHEeM NMeHHOro BypPOoBOIro pacTeopa U T.4.

National Oilwell Varco:

e [pyMeHeHMEe LMPKYISLMOHHBIX NepeBOAHNKOB
[ON151 3aKaYKM TaMMOHADKHBIX CMECel, N30aBssChb,
TaknM 06pa3oM, OT HesarnJaHMPOBaHHOIO NoabemMa K
OYPUBLLLVIKY.

e KOHTPO/b MAIOTHOCTU LIMPKYIMPYIOLLIErO OYPOBOro
pacTBOpa, KOHTPOMMPYEMas MEXaHNYECKAast CKOPOCTb
NPOX0oAKM (Mpy HEOBXOOVMOCTW).

® YMeHbLLEHME, MO BO3MOXHOCTU, MIOTHOCT BypOBOro
pacTteopa.

«Besepdhopo»: K coxxaneHuno, Ha gaHHbIN MOMEHT

B MVIpe He CYLLecTBYyeT naHaLien B 6opbbe ¢
MOrMIOLLEHNSAMN, HO B NIOOOM Crlydae KoMNaHus-
onepaTop 1 BypoBOW NOAPAOYVK NOVOYT OT Hanbonee

www.rogtecmagazine.com

BARABLEND®-665, HYDRO-PLUG®) have been developed
by Halliburton on the basis of accumulated experience as
the most efficient combinations of various components.

National Oilwell Varco: MOCS (multi-opening circulating
sub). Current sizes are 8”, 6 ¥2” and 4 34”. 4 1/8” is to be
designed.

NOV Named Finalist for 2013 World Oil Awards

National Oilwell Varco has been named a finalist in three
categories for the 12th annual World Oil Awards. The World
Oil Awards serves as a yearly opportunity to spotlight
important innovations and achievements in the upstream oil
and gas industry.

The Multiple Opening Circulation Sub (MOCS Tool) is a
finalist for Best Drilling Technology. The Fishing Agitator™
System is a finalist for Best Well Intervention. Lastly,

the AQUA-VESTM Mobile Water Treatment System is a
finalist for Best Health, Safety, Environment / Sustainable
Development Onshore.

The Multiple Opening Circulation Sub (MOCS Tooal) is

a circulation bypass sub that, utilizing a unique cycling
mechanism design, allows unlimited cycling without the
need for multiple ball drops. The tool is cycled in seconds
using a single drop ball and changes in flow rate. Short shift
times and unlimited cycles allow the MOCS tool to be used
for multiple applications down hole, from placement of Lost
Circulation Material (LCM) to bottoms-up circulation. The

LIMPKYASLMOHHDBIN NEPEBOAHNK MHOrOPa30BOro
oencteug (MOCS) ot NOV

The multiple opening circulation sub (MOCS tool)
from NOV

2016 NOV, Bce npasa 3alLyLLeHbl
2016 NOV Rights Reserved
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NPOCTOro BapuaHTa peLleHns npobnemel. B Lenom,
JydLWM 1 Hambosee OeNCTBEHHbIM CPEACTBOM 60OpLObI
C MNOrnoLLeHeM BYpPOBOro PacTBOpa ABISETCS €ro
npegynpexaeHne. Cpeamn CyLeCTBYHOLIMX METOOO0B
NPenynpPexXaeHns 1 NINKBUOAUMM OCTTOXKHEHNI B
CKB&XXVHE MPW Pa3/INHHON MHTEHCUBHOCTW MOMOLLEHNN
I MOJSTHOM MPEKPALLIEHN LMPKYSLMN OypOBOro
pacTBopa BblAESOT: MPeaynpPeXaeHNE OCNIOXHEHWS MyTEM
CHVDKEHVS TAPOCTaTUHECKOrO Y MAOPOAVHAMNHECKOrO
OABMNEHN Ha CTEHKW CKBaXKMHbI (BYpEHME C MpsizeBO
LIanKon nnu BypeHne C OHMCTKOM 3ab0si BO3yXOM, a
Tarke OypeHme Ha NeHe), N30IALMS MOrIoLLAIOLLIErO
nsiacta OT CKBabKVHbI 3aKyMOPKOM KaHaI0B MOMTOLLEH
(cneupanbHLIMI LEMEHTHBIMM PACTBOPaMK 1 MacTami),
ahdeKT 3aTrpaHns (Mpu BypeHn Ha 06CaaHON KOJTOHHE),
MCMOIb30BAHNE MEXAHNYECKMX BapbepOB (OOHOPAa30BbIX
W pasdypriBaEMbIX MakepoB, MO0 PaCLLMPSIHOLLMXCS
nnacTbIpen).

000 «TapruH bBypeHune»:
1) PelueHne 06 nameHeHun Tvna u naoTHOCTU BypOBOro
pacTeopa,

2) BBO/, HAMOJIHUTENA U MPOKaYKa KOSIbMAaTUPYHOLLIMX
navek,

3) UIBMEHEHMS NOKa3aTeNEN PEONTOrMHYECKMX CBONCTB,

4) KOPPEKTUPOBKA pexxMa BypeHnst B HaCTu pacxoda
BypoBOro Hacoca, ckopocTh byperust, KHBK.

6. Kakme npoaoyKTtbl/ycryrn Bbl NocTaBssieTe oJis
peLueHus npobJsiem ¢ nornoLleHnem 6ypoBoro
pactBopa?

Halliburton: Komnanuma Halliburton npenoctaBnget

BCE U3BECTHbIE TUMbI MaTepyanioB 415t 6opbobI C
MOMIOLLEHNEM, FEPMETUIVPYHOLLIX MaTEPUaITOB W
TEXHOOMIA. Kak ynoMmHanoch Bblle, 3T0 U TRaANLIMOHHbIE
LIMPOKO pacnpocTpaHéHHbIE MaTepuasibl, HanpyMep
COPTUPOBaHHAS MPaMOPHast KPOLLIKA, Tak U 9K30TUHECKME
N YHUKa/bHble TexHomorm. Cpeaun H1MX Hambonee
COBPEMEHHbIE Pa3paboTKu B 06/1aCTV MyTbTUMOAA/TbHBIX
MaTeprasioB, KOTOPbIE COHETAIOT B CEHE BCE CTRYKTYPHbIE
TUMb! KOJIbMATaHTOB (BOJIOKHO, ryb4yaTthii Matepviarl,
HabyXatoLL MOMMEP, YNpyrve YacTuLpl, CI0ONCTbIE
Marepuasbl). Kak MokaabIBaeT OMbIT, MPUMEHEHNE TaKnX
MaTeprasioB OBMeryaeT SIOMNCTUKY B AOCTABKE U XPaHEHM,
obecreqrBaeT ObICTPYHO CKOPOCTb BBOAA W MOArOTOBKMU
MaTepuasioB K BBOAY (@ STO CyLLEECTBEHHAS 3KOHOMMS
BPEMEHM), COKPALLIGET KONMYECTBO KOJSTbMaTaLMIOHHbIX
nadek. B accoptrmeHTe komnaHum Halliburton atn
mMatepuanbl (BDFTM -657, BARABLEND®-665, HYDRO-
PLUG®) pa3pabaTbiBatoTcs Ha OCHOBE HAKOMIEHHOrO
OnbITa Hanbonee sMOEKTUBHBIX COHETAHUA PA3INYHBIX
KOMIMOHEHTOB.
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MOCS tool reduces downtime during the use of circulating
tools in hole and has been proven to increase efficiency
while reducing costs.

Weatherford: It is worth to mention that among many
engineered solutions to overcome lost circulation issues,
drilling with casing and drilling with liner technologies
are the most efficient and reliable. Both are well-known
to producing companies for many years. Drilling with
casing and liner technologies enable to drill and run,

set and cement casing in a single trip, accelerating

well construction, minimizing costs, and reducing risk
exposure; they also allow drilling through potentially
hazardous intervals, such as lost-circulation zones,
differential pressure areas and unstable formations. They
have been employed in many regions and countries as
effective methods of cutting drilling costs by reducing
drilling time and mitigating dfrill-string problems
encountered during conventional drilling process. The
procedures for rotary drilling with casing are relatively
simple, require no modification to the conventional drilling
rig package and use conventional oilfield tubular goods.
When target depth is reached and circulating bottoms-
up is performed, cementing can begin immediately. The
system is also extremely reliable, if proper engineering
calculations are carried out prior to the operations.

Targin Drilling: We propose:

e Water-based isolating substances (of high filtration to
be pumped under pressure, diesel oil / bentonite, cross-
linked polymer, diesel oil / bentonite / cement,
cement slurry).

e Hydrocarbon-based isolating substances (infusorial
silica, calcium carbonate M-1-X-II, hard plug for
hydrocarbon solutions).

e |njection technique for high-viscosity LCM.

e | CM of different fraction and composition, also for
production reservoirs.

e Equipment for local strengthening of walls.

7. Can you describe a recent drilling operation that
has used your products to successfully reduce or stop
lost circulation? Describe the scenario, procedure and
results.

Halliburton: Multiple examples can be provided.
Multimodal LCM material was successfully used for
operations in Bashkortostan to cure total losses.
Halliburton was involved 1 month after the incident
happened during which multiple technologies by other
service companies were applied including swelling
polymers, various neutral LCM products and others. It
helped stop many days of NPT and the loss of hundreds
of cubic meters of drilling fluid. In West Siberian fields,
the company has for the past two years successfully
employed preventive technology while drilling wells with
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National Oilwell

Varco: KomnaHven

NOV pa3spaboTtaHbl
LIMPKYNSLUMOHHBIE
nepeBOaHVIKA
MHOrOPa30BOro AENCTBUS
MOCS. B HacTosLLee
Bpemsi B Poccum oHm
npeacTaB/ieHbl B TPEX
TVnopasmepax: 8”, 6 12", 4
%”. B nnaHax — paspaboTka
VHCTPYMEHTa pasmepom 4
1/8”.

B 2013 r. komnaHma NOV
obbsiBNeHa hHaIMCTOM
koHkypca World Oil Awards
National Oilwell Varco
cTasia PUHaIMCTOM B

TPEX HOMUHaLWX 12-Tow
exerogHou npemmm World
Qil. Mpemua World Qil
CIY>XKUT B KQ4ECTBE EXXErOOHOM BO3MOXHOCTN OCBETUTH
nocneaHNe MHHOBALMOHHBIE Pa3paboTKM 1 JOCTUXKEHNS B
obnactv 0obblHn Hed T 1 rasa.

OUHANMCTOM B HOMUHALWM «JTy4liast TEXHOI0MS
OypeHns» 0OBbABNEH LIMPKYIALMOHHBIA MEPEBOOHVK
MHoropasosoro aenctemg MOCS. OuHanMcTom B
HOMMHaLW «Jly4dLLas TEXHONOrUS 06paboTKM CKBaXKMHbI»
obbsBneHa cuctema Fishing Agitator™ System.

V1, HakoHeL, MHaNIMCTOM B HOMUHALWN «JTydLLne
pa3paboTky B 061aCTV NPOMbILLIEHHOM 6e30MacHOCTH,
oxXpaHbl Tpyda U OKpy»KatoLLien cpefpl / YCTONYMBOIO
pa3BUTUA Ha BEPEroBbIX OObEKTax» OO bABIEHA
MoBuIIbHast cuctema ouncTkm Boabl AQUA-VESTM.

LIMPpKYSLIMOHHBIN NEPEBOAHNK MHOrOPa30oBoro

nenctemg MOCS, 060pyaoBaHHbIN NEPEyCKHbIM
KanaHoM, NpeacTaBAseT Cob0oM YHUKaTbHbIN
LUMPKYNALUMOHHBIA MEXaHN3M, PaCCHUTaHHbBIN Ha
BbINOJIHEHME HEOMPAHUYEHHOMO KOSIMYECTBA LIMKIIOB He3
HEeoBXOOMMOCTI MHOFOKPATHOrO CopachIBaHNS LLapa.
MepeBOOHMK BbINOHAET LMK 32 HECKOJIBKO CEKyHT,
1CMOMb3Yst OAVH COpacbIBaeMbIN LLIAP U MBMEHSS PACXOf,
noToka. brarogaps KpaTkoBpPeEMEHHOCTU NEPEMELLIEHNS 1
HEOrPaHNYEHHOCTU LIMKIIOB, LIMPKYIALOHHBIN NMEPEBOAHMK
MHoropasoBoro Aenctamg MOCS MOXHO nepekntoyaTb
HEOrpPaHMYEeHHOE YMCIIO Pa3 C MOMEHTA 3aKayKu
TaMMOHAXKHBIX CMEeCeN A0 noabemMa. LIMpKynsaumMoHHbIN
nepeBOaHVK MHOropas3oBoro aenctensg MOCS nossonseT
COKPAaTUTb HEMPON3BOANTENBHOE BPEMS, & TaK Xe
N30EPXKKM, CBA3aHHbIE C 6OPBbOOI C MOMIOLLEHMEM.

«Besepdhopn»: CTOUT OTMETUTB, HTO CPEOV MHOXXECTBA
TEXHOSTIOTVNHECKMX PELLEHWI, KOTOPbIE MO3BOSISHOT
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abnormally low formation pressure with the continuous
addition of BARAFLAKE® M to the drilling fluid while
drilling the challenging intervals.

National Oilwell Varco: In the region of Buzuluk,

a6 1/2 in. MOCS tool was run in Russia as a BHA
protection tool in a lost circulation application. The tool
was circulated through for a total of 70 hours, was in
bypass mode for nine hours and was cycled 15 times.
The MOCS tool cycled more times in this single run than
other tools in the market typically can, as the mud loss
issues were resolved.

Weatherford: One of the recent jobs performed by
Weatherford was application of DwC™ technology,
including the Defyer® DPA 4416 drillable casing bit for
well drilling in the Russian North and through permafrost
reservoirs. There were some challenges to be overcome:
to drill sections in three wells of 230-650 m with thief, or lost
circulation zones; reduce fluid losses and mitigate wellbore
instability while driling, as well as enhance operational safety
and decrease the number of trips. Simultaneous drilling

and casing eliminated the need to change the BHA, which
reduced the number of trips and limited personnel exposure.
Weatherford constructed the intervals in approximately 3.5
days in specific climate conditions.

Drilling-with-Casing was used to isolate lost circulation
zones, increase the rate of penetration and minimize
wellbore instability. The technology was used in 3
wells, resulting in about 4 min. rubles savings per well;
consequently, surface casing drilling time was reduced
by four days on the average, decreasing the wear of
equipment and drill pipes.
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NpeonoIeBaTb CIOXKHOCTI, CBA3aHHbIE C MOMIOLLEHUSMMN
BypPOBOro pacTeopa, 0CoboM aHEKTUBHOCTBLIO 1
HaOEXXHOCTBIO OT/IMHAKOTCS TEXHOSIOMM BypeHns Ha
XBOCTOBVIKE 1 06CcagHOn KOMOHHE. OHU U3BECTHbI
006bIBAIOLLVIM KOMMaHUSM Y>KE MHOIO JIET. TexHOMomms
BypeHusa Ha 06CaaHOM KOJTOHHE/XBOCTOBVKE MO3BOSIAET
BypUTb U CryCKaTb, YCTaHaBMBATb U LIEMEHTUPOBATH
06caaHyto KoMoHHyY 3a ogHy CIO, yckopsist npoLecc
CTPOUTENIBECTBA CKBaDKVHbI, CHIDKAS 3aTpaThl Y PUCKM

0159 nepconHana. Obe CUCTEMbI TakKe NMO3BONSKOT

BypUTb YePES NOTEHLMANBHO OMACHbIE YHACTKM, Takme

KaK 30HbI MOTEPV LIMPKY 1AL, Nepenaga AaBneHns 1
HecTabubHble NnacTbl. OHX YCMELLHO MPUMEHSIOTCS

B CaMblIX Pa3/MHHbIX PEMIOHAX 1 MO3BOSSKOT CHU3UTH
CTOUMOCTb CTPOUTESNBCTBA CKBaXKMHbBI 38 CHET COKpAaLLIEHMS
BPEMEHM BYPEHUS 1 YCTPAHEHWS OCTTOXKHEHWN, KOTOPbIE
MOIYT BO3HMKATb MPY MPUMEHEHI MPO4MX CMIOCOBOB.
TexHomorvig poTOPHOro BypeHUs Ha 06CaaHOM KOSTOHHE
OT/INYAETCS OTHOCUTESIBHOM MPOCTOTOM, MOCKOSBKY A5 ee
OYHKUMOHMPOBaHMS MPUMEHSIKOTCS TPAAULIMOHHBIE TPYObI

1 MyOTbl HEPTENPOMBIC/IOBOrO COPTAMEHTA, N HUKAKX
N3MEHEHWIN B OCHALLIEHNE CTaHOAPTHOM BGYPOBOW YCTaHOBKM
He TpebyeTcs, CrnenoBaresibHO, HET NOTPEBHOCTY U B
0OCOBOM CreUmann3nNpPOBaHHOM 0B60RYA0BaHMN. [1or 3TOM
pPabOThbl MO LIEMEHTUPOBAHMIO CKBEDKMHBI MOTYT HAYMHATHECSH
Cpasy »ke Noc/ie TOro, Kak AOCTUMHyTa MPOeKTHas ry6uHa
1 BbINO/THEHa MPOMbIBKA CTBOJ1a. Cama »ke crcTema npu
3TOM OTNIMHAETCS ELLE U HEMPEB3OWMOEHHOM HAOEXKHOCTHIO —
pasyMeeTcs, NPy YCIOBWW, YTO NMepe, Ha4auioM paboT
MPOBEAEHbI COOTBETCTBYIOLLME NHKEHEPHbBIE PACHETHI.

00O «TapruH bypeHune»: Mbl npegnaraem psg,

PELLERHUIN:

e IsonmpytoLLme CMecK Ha BOHOM OCHOBE (pacTBOp
C BbICOKVM YPOBHEM (DUNBTPAaLMM AN 3aKaukm Nnog,
JaBneHuem, gu3enbHoe ToNAMBO/6EHTOHWT, CLUNTLIN
nosMMep, An3eSlbHOE TOMIMBO/OEHTOHUT/LIEMEHT,
LlEMEHTHbI pacTBop).

* IzonmpytoLLme CMecu Ha yriieBoaopOaHON OCHOBE
(onaTtomoBas 3emns, kapboHaT kanbLms M-I-X-I,
TBEPOas Npobka /19 Yr1eBOAOPOAHbIX PAaCTBOPOB.

e TexXHOMNOMo 3aKaukim BbICOKOBSA3KIX KONMbMAaTURYHOLLIMX
nadex.

® PasHOMPaKLMOHHbBIE 1 Pa3HOPOAHbIE KONIbMATaHTbI
0N NMMKBUOALMM NOMIOLWEHNIA, B TOM YACE U B
NPOOYKTUBHOM MfacTe.

e OJIKC.

7. He mornu 661 Bbl onucatb HegaBHUM onbIT
MCMNoJIb30BaHUA BalUMX NPOOYKTOB B npoLecce
6ypeHuns Ons yCcrneLwHoro ymeHbLLUeHNs nnu
npekpaLlieHma nornouieHmnsa 6ypoBoro pacrteopa?
OnuwunTe cueHapui, Npouenypy v pesynbrarbl.

Halliburton: MoxxHO NprBECTY MHOXECTBO MPUMEPOB.
MynbTMOOanbHbIM MaTepuan osis 60pbdbl C MOrAOLEHNEM
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It shall be noted, that drilling with casing method is
especially suitable for northern countries such as Russia,
Canada, and Alaska, were severe loss zones in shallow
sections pose a significant challenge. The analysis
undertaken after completion of the project showed the
efficiency of DwC technology, including lower mud losses
while drilling through lost circulation zones and lower
bridging agent consumption. This once again confirms
the advantages of plastering effect.

DwlL™ technology has also proved its efficiency in Russia.
Due to its simple design and efficiency, drilling with liner was
decided to be used by one of Weatherford customers. It is
worth to mention that DwL technology enabled completion
of 6 wells. A length of open hole interval drilled by a 127-mm
liner in one well reached 254 m. Three absorption zones
were encountered, but a number of complications while
driling was minimized, and an average well construction
time was 20 days per well. It should be mentioned that the
average well construction time using conventional drilling
methods is 35 days. Notably, the technology of drilling with
liner was first applied for driling “shallow” (sub-horizontal)
wells, and problems were overcome thanks to better
circulation caused by a streamlined liner design and annulus
enlargement. Production casing section was fully drilled.
Moreover, as experts stated, with drillable Weatherford bit

it will be even possible to proceed with drilling operations
below liner in case of sticking.

Targin Drilling: The below technique was used by our
drilling mud contractor during a well construction in the
Spassk field.

Lost circulation occurred in the depth below 1150
meters and the intensity reached 30 m3/h and
higher. Further drilling, down to 1418 meters, was
accompanied by measures against lost circulation of
varying intensity. In the 522 to 769 m interval (Upper
Carbonic) the well allegedly bleeds hydrogen sulfide
containing water (1.06 g/cm?). Based on the GIS
data the following intervals were detected where lost
circulation was the highest: 1184-1190m, 1200-1210
(20) m. Mud loss was 543 m?. The total capacity

of packing clay / gel cement / LCM / sawdust was
337m3. The response measures took 41 days.

As a remedial measure it was decided to inject 7 m®
QUICK-STONE.

The injection and drilling-out was successful. The lost
circulation intensity was 2-3 m®/h afterwards and it was
then possible to proceed drilling and inject additives into
the mud.

8. With the market suffering from the low oil price,
are “short-cuts” being taken when dealing with lost
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Obl/1 YCMELIHO MCMOB30BaH NMPW NPOBEAEHUM PabOT B
BalikopTocTaHe, rae MMeno MeCTo NOHOE MOrJIOLLEHNE.
KomnaHun XannmbypToH 6bla npviBieyeHa ang
NNKBUOAUMM MHUMAEHTa Yepe3 1 Mecsl, Noce ero
BOSH/KHOBEHWS, MOC/IE TOrO Kak He yBEHYaNCh

YCMEXOM HEOAHOKPATHbIE MOMbITKA MPOUMEHEHNS UHbIX
TEXHOOMWI, BK/OHash HabyxaroLye NosvMepb!, Pas/inyHbIe
HeTpasbHble MaTepviasbl 415 60pbObl C MOr/OLLEHNEM

1 T.0. 37O NO3BOMMSIO OCTAHOBUTL AJITENBHbINA

nepurod, HEMPOU3BOAUTEIBHOMO BPEMEHM 1 MOTEPIO

COTeH Kyb4ecKx MeTPOB BypoBOro pacteopa. Ha
MECTOPOXKAEHUSAX 3anagHom Crbupn yxxe 2 roga ycneLHo
MPUMEHSIETCA MPEBEHTVIBHAS TEXHOIOMS MPY BypEHN
ckBaxkuH ¢ AHIM - BARAFLAKE® M, korga fgaHHbI
HaNOJTHUTESTb MOCTOAHHO 40DaBASETCS B OYPOBOW PacTBOp
MPU NPOXOXKAEHNN CNOXKHBIX UHTEPBAUIOB.

National Oilwell Varco: B Poccun B By3ynykckom paroHe
LMPKYISLMOHHBIA NEPEBOOHMK MHOIOPas0oBOoro AeNCTBIS
MOCS pa3mepom 672" ncnob3oBasica ons 3allmTbl
KHBK npu ycTpaHeHn NornoLLeHns BypoBoro pacTeopa.
LIMpKyNSLUMOHHBIN NepeBOaHMK NpopaboTaut 15 umknos
OBLLIEN MPOOO/KNTENBHOCTLIO 70 YacoB. 9 4acoB OH
HaxoOuscs B pexxMe nepenycka. «3a ogHy onepaumo
NePEBOAHVK MPEBIOLLEN MO YACTY BbINOHEHHbBIX LIKIOB
BCE CTaHOAPTHbIE NHCTPYMEHTbI, UMEIOLLINECS Ha pbiHKe. B
nTore NpobniemMa ¢ NOrIOLLEHVEM Oblna peLleHa.

«Bezepdhopo»: OgHOM 13 HeOaBHNX PabOT KOMMaHUA
Weatherford ctano nprMmeHeHno MeToda BypeHns Ha
obcagHom KoloHHe DWC™ ¢ npumMeHeHrem BypoBOro
Balmaka Defyer® DPA 4416 npu GypeHinm CKBaXKUH Ha
Poccunckom cesepe B YCNOBUAX MHOMONMETHEMEPS/IbIX
nopog. MNpwn BypeHnn HTepBasia KoHOyKTopa Ha Tpex
CKBaXKMHax B nHTepBasie 230 — 650 MeTpoB NOTPeboBaIoCh
CMpaBUTLCH CPa3y C HECKObKUMI MpobieMamut:

30HaMM MOTEPU LIMPKYISILIAMA 1 MOMMOLLEHNSIMM, a TakKe
NpPenoTBPaTUTbL HECTAOWIBHOCTL CTBOJA, COKPaTVB

ymcno CrO v NoBbICKB MpY 3TOM 6830MaCHOCTL BEAEHVS
paboT. Bo3MOXHOCTb OAHOBPEMEHHOMO NCMOSIb30BaHIS
npoueccoB Byperua 1 cnycka OK nossosmna He npuberarb
kK cmeHe KHBK. B uenom, cneumanmctam Weatherford
YOAI0Cb OCYLLECTBUTL CTPOUTEIECTBO MHTEPBASA
KOHyKTOpa B cpeaHeM 3a 3,5 OHS B CIIOXHENLLINX
KIIMMaTUYECKNX YCIOBMISIX.

TexHonorns BypenHnst o6cagHoON KONOHHOM Bblna
npUMeHeHa 4719 U30NSAUMM 30H MOMIOLEHNS, YBENHEHNS
MEXaHNYECKON CKOPOCTU MPOXOAKM U MUHMM3ALMN
HECTabUNBHOCTN CTEHOK CKBaXKWHbI. [1pr 3TOM Ha 3
CKBaXKMHaX, rOe ee 1NCnosb30Basn, YAaIOCh COKOHOMUTL
OKOJ10 4 MH pybnel 3a CKBaXXVHY U B pe3ysibTaTte
COKpaTUTb BPEMSI CTPOUTESbCTBA MHTEPBaIa KOHAQYKTOpa
B CpedHeM Ha YeTblpe [OHsI, COOTBETCTBEHHO, COKPaTUB
N3HOC 0BOPYOOBaHMS 1 BYPOBOrO MHCTPYMEHTA.

CTOoUT OTMETUTb, 4TO MeTof, BypeHns obcaaHom
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circulation issues? If so, how does this affect the well,
both in the short and long term?

Halliburton: Lost circulation costs operators lots of
money. Even at the time of high oil prices some companies
tended to save on LCM materials and technologies used.
Technology used to combat/prevent lost circulations must
be optimized both technically and economically. The LCM
approach will likely be in use on onshore projects while the
high tech approach will be in demand for offshore and the
most challenging onshore projects. | don’t think there is a
direct link to ail price.

National Oilwell Varco: We tend to see many operators
prefer to save on additional tools in the BHA striving to
drive down the costs. However, the rental rate of MOCS
is negligible as compared to the potential mud losses or
even more aggravated consequences due to full loss of
circulation.

Weatherford: In case of hard-to-drill reservoirs where
efficient exposure is problematic, with low hydrocartbon
prices and relatively high costs of efficient state-of-the-art
technologies, it would be reasonable to look for compromise
solutions. These may include the combination of conventional
and proven technologies for each specific field or formation
and new technologies including recent developments. Such
approach is applicable to reservoirs with various lithology,

but it is especially relevant for highly cavernous and fractured
carbonate formations, which feature lost circulation issues.

The selection principle of zonal isolation equipment and
drilling technology for borehole stability and optimization of
mud flow rates to improve borehole cleaning efficiency and
to control annulus pressure with advanced lost circulation
materials helps reduce well construction time and improve
operational safety — and such approach provides the
operator with a set of solutions to be selected based on
actual conditions.

Targin Drilling: Today the main goal is to reduce the cost
of lost circulation remedial measures. It is also important
to remember the controlling factor and to not affect
natural permeability. Acid-insoluble LCM placed into the
production well may reduce the reservoir characteristics.
And we will have quick ESP failure and eventually short
time between overhauls.

9. What is the future for technology development
within lost circulation — what new products/services
can we expect to see in the near future?

Halliburton: Technology is developed to address
current or potential challenges. In other words, future
technologies will depend on those challenges. If they
are similar to what we see now, LCM technologies will
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KOJIOHHOWM MMEET 0COB0€E MPUMEHEHME B CEBEPHbIX
panoHax, B ToM 4ncne Poccun, KaHagpl n Ansicku,
rae 30Hbl NOroLWeHns 6ypoBOro pacTeopa B
MPUNOBEPXHOCTHBIX MHTEPBaIaxX ABASKOTCS CEPbE3HOM
npobnemont. MNpoBeaeHHbIN NOCNe OKOHYaHUS

paboT MO MPOEKTY aHaNM3 nokasan 3dEeKTUBHOCTb
NPUMEHEHNS TEXHONOrMK BypeHnsa o6caaHom
KOJIOHHOW, PE3Y/IbTATOM Yero CTaso CHUXKEHME
noTepb BypPOBOro pacTBopa Npu NPOXOXXOEHUN 30H
MOM/IOLWEHNS U CHVDKEHME KOSIMYECTBA NCMOJIb3YEeMbIX
KONIbMaTUPYOLMX MadeKk. ITOT Te3NC elle pad
noaTBep>KOaeT cpabaTbiBaHne adhdekTa 3aTrpaHms.
MeTop, 6ypeHus Ha xBocToBKe DWL™ Taroke ycrnen
CHUCKaTb cebe MonynapHOCTL B Poccum. B ciiy npocToThl,
BesonacHOCTU 1 ShHEKTVIBHOCTU METOOVKU BYPEHMs Ha
XBOCTOBVKE OAHNM U3 3aKa3yrkoB koMmnaHum Weatherford
ObIM10 MPUHSTO peLLEeHNe O ee anpobaupmmn. CTouTt
OTMETUTb, YTO NCMO/Ib30BaHHAs TEXHOOMS BYPEHS C
rOPU3OHTasTBHBIM OKOHYaHKEM OBecrieHa yCcreLHoe
3aKaHYMBaHWE LLIECTV CKBEXKMH. B OOHOM U3 CKBEXKMH
O/IMHA OTKPLITOO CTBOSA, MPOBYPEHHAS XBOCTOBMKOM
aviameTpom 127 mm, coctaBuna 254 m. B xoae byperns
OblM BCKPbITbI TRM 30HbI MOMIOLLEHMS, NP 3TOM YUCO
OCJIOXHEHI B MPOLECCe OYPEHUS CHN3MUIOCh, a CPeaHss
MPOAO/PKUTENBHOCTL CTPOUTENLCTBA cocTaBmna 20

CYTOK Ha CKBaXKMHY. CTOUT OTMETUTL TOT (DaKT, HTO Mpw
OYPEHM CKBaXKVH CTaHAAPTHBIMM METOAaMI CREAHNI
CPOK CTPOUTEBCTBA 30ECh COCTaBSET 35 OHeN.

BavkHO, UTO TEXHONOMSt BYPEHMS Ha XBOCTOBMKE Oblna
BMEPBbIE MPUIMEHEHa /19 BYpeHUs «<HEryOOoKOM», NN
CyBropU30HTaSTLHOM, CKBaXKWHbI, MY STOM OC/IOXHEHS
OblM yCTPaHEHbI 3a CHET YJTYHLLEHWS LIPKYISLMA, YTO
CTaU10 Pe3y/IbTAaTOM YMPOLLEHWS KOHCTPYKLIMM XBOCTOBMKA
1 yBEIMHEHNS KOSBLIEBOIO 3a30pa. oy aTom BypeHine
SKCMTyaTaUMOHHOW HYaCT KONIEKTOPA Ob10 BbINO/THEHO B
nosHoM o6beme. CrneumanncTbl OTMEHAKOT, YTO MpuW BypeHnn
pasbyprBaeMbIM 4010TOM MponssoacTea Weatherford
BO3MOXKHO MPOOOSDKEHNE BYPEHNS HVXKE XBOCTOBMKA B
Cllyyae npuxeara.

000 «TapruH BypeHune»: HkeykazaHHas TEXHONOMS
Oblna NPUMEHEHa HaLLIMM MOAPSAYNKOM MO 6YPOBbLIM
pacTBOpaM Mpu CTPOUTENBCTBE CKBAXKMHbI.

B npouecce cTponTenscTsa CKBaXKMHbI Ha CnacCKoMm
MECTOPOXAEHNN, HKe 1150 METPOB Ha4aloCh
nornoLLeHne BypoBOro pacTBopa NHTEHCUBHOCTBLIO

30 M3/u 1 Bonee. danee npw yriybneHnn CKBaXKMHbI

00 rnybuHbl 1418 MeTpOB BENaChb NOCTOAHHANA

B6opbba ¢ NOrNOLLEHVSIMM PA3TNYHOW MHTEHCUBHOCTW.
[MpeanonoXxmTensHo, B nHTepaane 522-769 M (MHTepBan
BepxHero KapboHa) CKBaKMHa N3NMBaET N1acTOBOW
Bomow (1,06 r/cm®) ¢ copgprkaHvem cepoBoaopona. Ha
OCHOBaHUW AaHHbIX [IC Bbinn onpeaeneHsl MHTEpBasbI
C Hanbonee NHTEHCMBHbBIM NOroLLeHnemM: 1184-

1190mM, 1200-1210 (20) m. NoTepr BypoBOro pacTeopa
cocTaBun 543 M. CyMmMapHbIi 06bEM MINHUCTON NMacTbl/
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likely remain the same. On the other side, if there is
significant progress in drilling HTHP wells, deepwater
and other wells which require new LCM technologies,
new LCM technologies will likely appear. | don’t think
though they will differ from existing technologies
drastically. | would expect existing technologies with
improved features like higher temperature limits,

less time for reaction etc. It is also possible that
nanotechnolgies will be introduced in the material
production industries, e.g. our innovative spongeous
material BaralL.ock®-666 is produced on the same
principle as graphene-based materials making them
sustainable in reservoir conditions.

National Oilwell Varco: With Western Siberia market
shifting towards sidetrack applications, there is 4 1/8”
MOCS tool design being the pipeline to step into the
new market for NOV. Also, new indexing mechanisms
are being developed right at this moment.

Weatherford: It is rather difficult to highlight just one
product or tool among advanced developments,
because intensive engineering studies are ongoing

in engineered chemistry, hydrodynamic pressure
management and mechanical isolation of formations.
New ideas will keep coming until we find a
comprehensive solution.

Targin Drilling: Development of lost circulation
preventive measures is our priority. We plan to utilize
circulating subs, cross-linking high-adhesive agents,
swelling agents and low weight mud

(below 1.0 g/cm?, i.e. OBM).

rensuemeHTa/HOP/onmnna coctasun 337 M. 3atpadeHHoe
BPEMS Ha JIMKBUOALWIO OCTTOXHEHUST COCTaBMNO 41 OeHb.

BbIno NpuHATO pelueHve npokadaTb 7 M3
cocTtara «QUICK-STONE» onsg nvkeugaLmm 30Hbl
KaTacTPOONYECKOro MOrIOLLEHNS.

PesynbTaT nocse npokavnBaHms 1 pa3byprBaHms
cocTaBa NoNIOXKUTENBbHBINA. VIHTEHCMBHOCTL MOMIOLLIEHNS
nocne pasbyprBaHnst cocTaBa cocTaBmnia 2-3 mé/yac,
YTO MO3BOINSIO MPOOO/IKUTL YrybEeHNE CKBaXKNHDBI C
BBOZIOM HamnosIHUTENEN Mo aKkTWBY pacTBopa.

8. B ycnoswusix, korga pbIHOK CTPanaeT OT HASKUX LieH
Ha HedPTb, MPUMEHSIIOTCS JIN «YMPOLLLEHHbIE CXEMbI» OJ15
peLLeHus npobGrem ¢ norsioLLeHnem 6ypoBoro pacteopa?
Ecnu pa, To Kak 3To CKa3bIiBaeTCA Ha CKBaXXKUHE, B
KpaTKOCPOYHON U O0JITOCPOYHON NepcrnekTuBax?

Halliburton: MNornoLleHne BypoBoro pacteopa CTouT
OnepaTopy Hemanbix aeHer. [laxxe BO BpemMeHa BbICOKNX
LieH Ha HeOTb HEKOTOPbIE KOMMaHUN CTPEMSTCSA
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LOST CIRCULATION M

3KOHOMUTbL Ha MaTtepuanax n TeXHOI0TUSIX, MPUMEHSIEMbIX
0191 60pbObI C NOrNOLWEHMEM. TEXHONOMVS, UCNOMBb3yemast
019 60pbOLI/MPenynpPeXaeHUst NOroLLEHNST OypOBOro
pacTBopa, A0/MKHA OblTb OMTUMASIBHOM KaK TEXHUYECKN,
Tak 1 9KoHOMMYecKku. [Noaxon ¢ NpUMEHeHeM OHOro
mMartepuana ans 6opbObl C NOrOLLEHVEM, BEPOSITHO,
OyOeT NPUMEHATLCS Ha MPOEKTax Ha Cylle, B TO BPeEMS
Kak BbICOKOTEXHOJIOMMYHbBI Moaxon OyAeT NoSib30BaTLCS
CMPOCOM Ha LWenbdoBbIX U HaMbOoee CNoXKHbIX
CYXOMyTHbIX MpoeKkTax. He aymato, 4To nmeeTcs npsmas
CBSI3b C LIEHOW Ha HeTb.

National Oilwell Varco: Cendac mHorve dyposble
KOMMaHWUN, NbITasiCb YMEHbLLIWTb PacXobl,
MPELNOYNTAIOT COKOHOMUTL Ha AOMOSTHUTENIbHBIX
NHcTpyMmeHTax B KHBK. OgHako cToMMOCTb apeHabl
LMPKYNSALMOHHOMO NEPEBOOHNKA MHOMOPa30BOro
nenctemg MOCS HUYTOXHO Mana B CBETE BEPOATHbIX
noTepb BypOBOro pacTeopa, a Tem 6o1ee OTArOLLEHHbBIX
NOCNeACTBWN NOCNE NOMHOM NOTEPW LIMPKYSLMN.

«Besepdbopn»: B yCroBusix CIOXHbIX 015 MPOXOXOEHMS
1 3PPEKTVNBHOIO BCKPbITUS KOSTIEKTOPOB, HEBLICOKMX LIEH
Ha yrneBoaopodbl, C OOHOM CTOPOHbI, I OTHOCUTEIBHO
BbICOKIX 3aTpaT Ha SNIEKTUBHBIE COBPEMEHHbIE
TEXHOIOMN, C OPYrow, LIeNnecoodpasHbiM B LIESIOM
NPEeOCTaBISIETCH MOVICK KOMMPOMMCCA, CyTb KOTOPOro

— KOMOVHALNS TPaAVLIMOHHBIX 11 ONMPOBOBaHHbIX
TEXHOIOMIN OS191 KOHKPETHOMO MECTOPOXXAEHMS U
niacTa 1 HOBbIX TEXHOMOMI, BKIKOYAs COBPEMEHHbIE
NCCneaoBaHNs. Takon Moaxod, MPUMEHM /1 KOJIIEKTOPOB
C pasfIM4HON IUTOMOMMEN, HO OCODEHHO aKTyauleH s
KapOOHATHbIX MIACTOB C MNOBbILLEHHOW KAaBEPHO3HOCTHIO

1 TRELLMHOBATOCTbIO, A/ KOTOPbIX CBOVNCTBEHHbI U
MPOoBEMbI MOMIOLLEHVS BYPOBOrO PacTBOpA.

[MpaBuibHbIN BbIGOP 0OOPYAOBAHUS OIS N30NAUMN
WNHTEPBAIOB 1 TEXHOMOMMN BypeHns 018 obecnedeHns
CTabUNbHOCTN CTEHOK CKBE&XKVHbI, OMTUMM3aLMN pacxona
pacTBOpa C LeSbio MOBbILLEHVS 3(DMEKTUBHOCTM OUNCTKMK,
a TakKe KOHTPOSS OaB/ieHns B 3aTPYOHOM NPOCTPaHCTBE
npPY NCNOb30BaHUM HOBENLLMX MaTEPUAIOB MO 6opbbe

C NOMJIOLEHMSIMM COKPALLIAET BPEMS CTPOUTENBCTBA
CKB&XXWHbI, MOBbILLIAET 6e30MacHOCTb onepaumi, 1
OCTaB/ISET KOMMaHUN-OMNepaTopy Habop peLLeHuin ons
MNPUMEHEHNS B 3aBUCUMOCTI OT (DaKTUHECKOWN CUTYaLN.

000 «TapruH BypeHue»: [ naBHoe TpeboBaHmne

B HbIHELLIHMX YC/IOBUSIX - CHPKEHME CTOMMOCTU Ha
JNIMKBUOAUMIO MOMIOLLEHMS. HO BaXKHO Y4ECTb MNaBHbIN
hakTop 1 HE CHN3UTL ECTECTBEHHYIO MPOHNLAEMOCTb.
[MpY MCNONMB30BaHUN KNCITOTOHEPACTBOPUMBIX
KOMIbMaTaHTOB B MPOAYKTUBKE MOXHO CHU3UTb
KOMIIEKTOPCKME CBOWCTBA nnacta. /torom bynet
ObICTPbLIN BbIXO, N3 CTPosA SLUH 1 kak cnegcteme
CHDKEHME MEXXPEMOHTHOIO NEPUOAa CKBaXKMHDI.
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9. KakoBo 6ynyLuee Oons pa3BuUTUA TEXHONOMUN,
CcBA3aHHbIX C NornoLleHmem 6ypoBoro pacTeopa —
KaKume HOBble NPOOYKTbI/YCIyr MOXKHO OXXuoaTb
yBugeThb B 6nvxanwem 6yaoyuiem?

Halliburton: TexHonorus paspabartbiBaeTcs B OTBET

Ha TekyLLVe Wn NoTeHUMa bHble NPOoGaeMbI. VHbIMK
cnoBamu, byayLipme TEXHONOrMM ByayT 3aBUCETb OT
Takux Npobsem. Ecnn oHn 6yayT cxodHbl C TEMU, YTO Mbl
BUOVM Cenvac, TEXHOI0MMM MaTepnasioB ans 6opubbl ¢
MOrSIOLEHNEM, BEPOSATHO, OCTaHyTCs Temn xe. C apyrom
CTOPOHbI, MPW HAIMYMN CYLLIECTBEHHOIO NMporpecca

B BYPEHUM CKBaXKWMH C BbICOKOM TEMMEpaTypom

1 OaBEHMEM, TJTyOOKOBOOHbBIX U MHBIX CKBaXKVH,
TPEBYIOLLIMX HOBbIX TEXHOIOMIN BOPLOLI C MOT/IOLLEHVEM,
BEPOSITHO MOSIBIEHNE HOBbIX MaTepuanoB. OaHako He
OyMato, YTO OHW BYayT paaukasibHO OT/INYaTLCs OT
CYLLIECTBYHOLLIVX TEXHOOMMA. TexHomommn 60pbobl ¢
noraoLeHnsaMm ByayT CKOpee BCero NpeacTaBnsaTb
CYLLIECTBYHOLLME TEXHOIOMNN C YIYHLLEHHBIMM
XapaKTEPUCTUKaMN, TakKUMN Kak 601e€ BbICOKNIA
TemnepaTypHbIA NPeaen, COKpaLLEHE BPEMEHN peakLmm
N T.4. Tak XKe He NCKITHoHaEeTbCS BO3MOXKHOCTb, YTO B
MPOMBbILLIEHHOCTb ByAET BHEOPSATHCA HAHOTEXHOIOMM
no Npou3BoACTBY MaTepunanos. K npumepy, Hall
HOBeNMLLWI rybuaTtbii MmaTepuan Baral.ock®-666
NPOV3BOANTCH MO MPUHLMMY NPON3BOACTBA MaTEPNaIOB
C MCMNOb30BaHMEM rpaeHoB, YTO MO3BOISET EMY
COXPaHaTb (OPMY U HE CXXUMATLCS B M1aCTOBbIX
YCNOBUSIX.

National Oilwell Varco: Mbl HabntogaemM NoBbILLEHHbIN
Ccnpoc Ha obopyooBaHMe ANng dypeHus BOKOBbIX
cTBOJ1I0B B 3anagHon Cubupu. KomnaHng NOV
paboTaeT Hag anaanHom nepesogHnka MOCS B

4 1/8” Tnnopaamepe. Kpome Toro, B HacTosLLEE
Bpems BegeTcs paboTta Hafg yCOBEPLUEHCTBOBAHMEM
VHOEKCHOIrO MexaHmnama.

«Bezepdpopny»: [JOBOMBHO CNOXXHO BbIAENTL KAKOW-
TO OTAEbHbIN NPOOYKT B KAYECTBE NEPCMEKTNBHOMN
pa3paboTKX, MOCKOJIbKY Kak C TOYKM 3PEHNS
XUMNYECKOIO MPOEKTMPOBaHNS, MO0 ynpaBieHNs
MMOPOAVHAMNYECKUM AAB/IEHNEM, TakK N MEXAHNHECKOW
N30/19LMM NPOMNIacTKa, BEAYTCS MHTEHCKBHbIE
pa3paboTki. Begp noka He HangeHo yHMBEPCaIbHOrO
peLleHns Npobaembl, ByayT NOABNSTLCSH BCE HOBbIE U
HOBble LNOEN.

000 «TapruH BypeHune»: INpropuTteTHa padpaboTka
KOMMJIEKCHBIX Mep Mo NMpeaoTBPaLLEHMIO MOrIOLLEHNI.
|_|epCI'IeKTI/IBHO npmMmeHeHmne KoJsibMaTalOHHbIX
nepeBoOHMKOB, CLUMBAKLLINXCA BbICOKOaAr€e3NOHHbIX
COCTaBOB, HabyxatoLIMX COCTABOB, a TakKe OyPOBbIX
PacTBOPOB C HUKMMM MIOTHOCTAMU (MeHee

1,0 r/em® — PYO).
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Bl [OMMOLEHNA BYPOBOIO PACTBOPA

HALLIBURTON

XaputoHoB AHgpen BopucoBuny - Kharitonov Andrey Borisovich
Halliburton

XapuToHoB AHapen BopncoBmnY OKOH4M POCCUINCKNIA XUMUKO-
TEXHOorm4eckn yHmeepcutet um. .M. MeHpeneesa.

LoKTOp XnMmnyeckmx Hayk ¢ 1998 r. B TeueHue 4 net

ABNSACS NPUraLleHHbIM Hay4YHaM COTPYOHUKOM daKyibTeTa
opraHn4yeckon xmmumn EBpenckoro YHnsepcuteTa r. Viepycanum,
3pannb. ABTop 6051ee 30 Hay4HbIX MOHOrpaduii No BUOXUMUL
1 aHaIMTUYECKOWN XMMUW. ABNSIETCS COTPYLHUKOM KOMMaHMM
Halliburton ¢ 2003 r. B HacTosiLLee BpeMs 3aHUMaET LOKHOCTb
TEXHNYECKOro MeHeykepa NoapasneneHns bypoBbiX PacTBOPOB
no Poccum n Kacnnmnckomy pernoHy. SBseTcs YneHom
O6LecTBa MHXeHepoB-HedTAHMKOB (SPE) ¢ 2007 r. ABTOp
6onee 15 MoHorpaduin B 06/1aCT CTPOUTENBCTBA HEPTAHBIX U
ra3oBbIX CKBaXKVH.

Kharitonov Andrei Borisovich graduated from D.l. Mendeleyev
University of Chemical Technology of Russia. Doctor of Chemistry
since 1998. Visiting scholar for 4 years at Hebrew University of
Jerusalem, Israel, Department of Organic Chemistry. Author of
more than 30 scientific manuscripts in the field of Biochemistry and
Analytical Chemistry. Employed by Halliburton since 2003. Currently
working as a Technical Manager for Russia and Caspian Areas,
Drilling Fluids Division. SPE Member since 2007. Author of more
than 15 manuscripts in the field of Oil and Gas well construction.

PomaH Ye - Roman Che
National Oilwell Varco

Poman He aBnseTcsa BbiMyCKHUKOM POCCUMNCKOro
rocyaapCTBEHHOrO YHMBEPCUTETA HE(DTU 1 raza um. V. M.
lybkunHa no cneupanbHOCTK «[poeKTUpoBaHNE, COOPY>KEHME

1 9KCMlyaTaums cucTem TpybonpoBOAHOrO TpaHcnopTar.
[MpoLwen ctaxunposky no nporpamme “Next generation”, nocne
yero pabotan B genaptameHTe Advanced Drilling Solutions B
KayecTBe MHXeHepa. 3aHnMan no3nLm KoOopanHaTopa otaena
TEXHNYECKOW NMOJOEPKKM, PYKOBOAMTENSA MPOEKTOB Ha [JansHem
BocToke. B HacTosee BpeMs aBnseTcs PykoBoamTenem
nenaptameHTa 6ypoBoro obopynoBanusa B Poccum n CHI.

Roman Che is a graduate from the Gubkin’s Russian State
University of oil and gas (Construction Engineering degree). Since
2009 he has participated in the Next Generation Program and

then moved to the Advanced Drilling Solutions department as

an Engineer. Roman has held positions of the Drilling Solutions
Engineering coordinator, and the Account manager — Far East. He
is currently the Drilling Technology Product Line Manager supporting
Russia and CIS.

78 | ROGTEC

v
Weatherford

CrtaHncnas Kynukos - Stanislav Kulikov
«Besepdpopn» - Weatherford

CraHvcnas KynnkoB, KaHOMAAT TEXHUHECKIX HayK, aBTOP mopsiaka
20 craren n kH1m «HepaspyLuaroLLmii KOHTPOSTb B OypeHni»,
PYKOBOAUTESb MPOEKTOB MO BYPEHMIO Ha 06CaAHON KOIOHHE

(DWC) 1 BypeHuio ¢ ynpaBnsembim aasneHnem (MPD). B komnaHmm
Weatherford paboTaet 6onee 7 feT Ha PadnyHbIX JOSPKHOCTSIX.
BbicLuee 06pasoBaHVe 1 CeumaibHOCTb NHXKEHEPa-KOHCTPYKTOPa
CraHvicnas nosy4dnn B MOCKOBCKOM FOCYAapCTBEHHOM YHUBEPCUTETE
nprbopocTpoeHUs 1 nHdopmaTtki (MIYTI) B 2006 roay. O6uumin
CTaX paboTbl B HehTerasoBow cdepe mpesbiaet 10 neT.

Stanislav Kulikov, Ph.D., Project Manager for MPD and DwC, author
of about 20 articles and a book titled ‘Nondestructive inspection in
Driling’. He has been holding various positions with Weatherford for
over 7 years. Stanislav graduated from Moscow State University of
Instrument Engineering and Computer Science as a design engineer in
2006. He has worked in oil and gas industry for over 10 years.

ITAPrUH

Wnbwat Canasatoeuy MaHees - lishat Ganeev
00O «TapruH Byperune» - Targin Drilling

1994-1999 - 0by4eHne B YHUMCKOM rocyaapCTBEHHOM HEPTAHOM
TEXHNYECKOM YHNBEPCUTETE MO CreuvanbHoCTh <bypeHne
HETAHBIX 1 Fa30BbIX CKBXKNH>

1999-2008 - Hedtekamckoe ynpaneHne bypoBbix paboT AHK
<BalHethTb>, OT NOMOLLHMKa BypuIbLLIVKa 00 HXXEHepa-
TEeXHOJ0ora TEXHNYECKOro oTaena.

2008-2009 - 3amecTuTesNb HaYasibH1KA TEXHOIOrMYEeCKoro otaena
HedhTtekamckoro ynpasneHust 6ypobix pabot OO0 <ballHedTb-
['eocTpoin>

2009-2012 - HavanbH1K TEXHOIOMMHYECKOro OTAeNa - FNaBHbI
TexHoor Hedrekamckoro ynpasneHms 6ypoBbix pador OO0
<BaluHehTb-I'eocTpon>

2012-2015 - MaBHbIN MHXeHep HedTekamCKon sKCneamLmmn
rnybokoro bypeHns OO0 <baluHedhTb-byperne> (c 2014 r. - OO0
<TapruH bBypeHue>)

2015 no HacT. Bp. - Ha4anbHNK TEXHOIOMMYECKOro oTaena -
rnaBHbln TexHosor OO0 <TapruH Bypexne>

1994-1999 Ufa State Petroleum Technological University, Oil and Gas
Well Drilling

1999-2008 Neftekamsk Driling Directorate of Bashneft, rising from
Assistant Driller to Process Engineer in the Engineering Department
2008-2009 Neftekamsk Driling Directorate of Bashneft-Geostroy,
Process Department Deputy Manager

2009-2012 Neftekamsk Drilling Directorate of Bashneft-Geostroy,
Process Department Manager, Chief Process Engineer

2012-2015 Neftekamsk Deep Diriling Expedition of Bashneft-Burenie
(Targin Driling since 2014), Chief Engineer

2015- Current Process Department Manager, Chief Process Engineer
in Targin Driling
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