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CJIOBO PEJAKTOPA EDITORIAL
JIncTaro BepCTKy BECEHHEIO HOMEPA
JKYPHAJIA, U MO B3IVIA/ 34 JEPKUBAETCA
Ha BEIHOCKAX, KOTOPBIE T10 OIIPEAEIIEHUIO
JOJIKHBI KOHLICHTPUPOBATD CAMOE IVIABHOC.
OHMU BBICTPAUBAIOTCS B MOMEHTAJIbHBIA
CHUMOK CETOAHSANTHETO COCTOSTHUA JIENL. BOT
HECKOJIBKO COOOMIEHUN — TeNETPapHBIM
CTHJIEM:
— J1J1s1 60JIBIIOrO KOJIMYECTBA KAK
HOBBIX, TAK 1 CTAPBIX MECTOPOXKACHU
€JUHCTBEHHBIM CITOCOO60M UX 3(P(PEKTHUBHOMH
SKCIUIYATALIUYU CTAHOBATCS HOBBIE,

I am thumbing through the page proofs of
the spring issue of the journal, and my gaze
lingers on markup balloons that by definition
should concentrate the most important things.
They line up forming a snapshot of the current
state of affairs. Here are some telegraph-style
messages:

— Effective operation of a large number of
both new and old fields can only be performed
by using new advanced technologies of drilling,
sidetracking, hydraulic fracturing.

— Cool technologies, which don't have a sky-

IIPOI'PECCUBHBIE TEXHOJIIOTUH OYPEHMUS, high price, are in demand.
3ape3KH OOKOBBIX CTBOJIOB, TH/IPOPA3PbIBA IIACTA. — The depths of the wells, the diameter of the CT,
— BocTpeboBaHb! KPyThIE IO UCIIOIHEHUIO TEXHOJIOTUH, the weight of the coiled tubing units — are growing.
KOTOPBIE UMEIOT HE 3200/IA4HYIO IIEHY. This is now a development trend.
— PacTyT riryOGUHBI CKBAXKHH, AUAMETP TUOKOH TPYOBI, BEC — Everything related to hydraulic fracturing
KOJITIOOMHI'OBOY YCTAHOBKH — BOT 9TO CENYAC TPEH]T PA3BUTHSL. technology today seems to be the most demanded.
— Bce, uTo cBA3ano ¢ TrexHosiorueii I'PII, cerogns camoe — Customers, adopting best practices, including
BOCTPEOOBAHHOE. the experience of shale workers, will increase

— 34Ka34MKH, IEPEHUMAS IEPE/IOBOM OIBIT, U B TOM the length of horizontal boreholes, thereby
YKCJIE OBIT CJIAHIIEBUKOB, OYAYT YBEJIUYUBATD AJIMHY reducing the number of wells, but the cost of well
TOPHU30HTAJIBHBIX CTBOJIOB, 31 CYET YEI'O COKPATUTCS operations.
KOJIMYECTBO CKBAKMH, HO BBIPACTET CTONMMOCTb CKBAKUHO- — The flow rate of a new horizontal well is
OIEpPaITHIL 3-8 times higher than that of a similar directional

— J1e6uT HOBOY 'OPU3OHTAJIBHON CKBAXXUHBI ITPEBBIIIACT well.
JIeOUT aHATIOTUYHON HAKJIOHHO-HAIIPABJICHHOHN CKBA>KHUHBI — One of the future directions of the development
B 3-8 pas. of the oil and gas service, in our opinion, will

— OpHuUM U3 6y yIINX HATIPABJIEHUNU PA3BUTHSA be video recording — wherever possible: at the
He@TEra3oBOIro CEPBUCA CTAHET BUJACO(PUKCALINS — BE3JIE, I wellhead, at certain points.
TOJIBKO MOYKHO: HA YCTBE CKBA’KHHBI, B OIIPE/ICICHHBIX TOYKAX. — In order to use idle fleets, contractors begin

— 17151 TOrO YTOOBI 33/ICHCTBOBATD IIPOCTANBAIONIHE (DJIOTHI, dumping at tenders, lowering prices for services,
HOAPATUYUKN HAYNHAIOT JIEMIIMHIOBATh HA TEH/IEPAX, CHIDKATD and this does not contribute to the advancement
LIEHBI HA YCJIYTH, 4 3TO HE CIIOCOOCTBYET NPOABHUKEHHIO of advanced technologies.
IPOI'PECCUBHBIX TEXHOJIOIUH. — In the short term, the weakest companies are

— B KpaTKOCPOYHOU NIEPCIIEKTUBE MOXKHO OJKHJIATD X0 expected to leave the oilfield services market,
C He(pTECEPBUCHOT'O PBIHKA HAUOOJIEE CTIAOBIX KOMITAHUI, especially those that are unable to provide the
OCOBEHHO TEX, KOTOPBIE HE CIIOCOOHBI OKA3bIBATH BCE H0Iee increasingly demanded high-tech services.
BOCTPEOOBAHHBIE BBICOKOTEXHOJIOTUUHBIE YCITYTH. — The market for coiled tubing units and

— PBIHOK KONTIOOMHTOBBIX YCTAHOBOK U (p10TOB I'PIT Ha hydraulic fracturing fleets is oversaturated today.
CET'OTHA IIEPEHACHIIICH. It seems that I got a pretty accurate picture of the

KakeTcs, HONy4nIach JOBOJIBHO TOYHAA KAPTUHA state of affairs in the industry, somewhat optimistic,
COCTOSIHUS JIENT B OTPACIIH, B UYEM-TO ONTUMUCTUYHAS, I7Ie- somewhat disturbing. And against this background,
TO TPEBOXKHAS, 1 HA €€ (DOHE OYEHB 1IEHEH BBIBOJI, KOTOPBIH the conclusion made by the participants of the
CHEIANIN YIACTHUKH KPYIJIOI'O CTOJI4, COCTOSIBIIETOCS B PAMKAX round table held as part of the 20th International
20-11 koH(pepeHH «KONTIOOMHIOBbIE TEXHONMOTMH, ['PIT, Scientific and Practical Coiled Tubing, Hydraulic
BHYTPUCKBAKUHHBIE PAOOTHL «/IeMCTBYA COOOITA, MBI CMOXKEM Fracturing and Well Intervention Conference is
OCTAaBATBCA HA TIABY>. very valuable: "Together we can stay afloat".

51 TOJIHOCTBIO COIVIACEH C 3THUM YTBEPK/AcHNEM. Hamt skypHai, I completely agree with this statement. Our
€0 IIOCTOSIHHBIE U HOBBIE ABTOPBI ICKCTBYIOT COOOIIA, journal, its permanent and new authors are acting
KOHIIEHTPHPYS U JIOHOCS /IO BAC, IOPOT'HE YUTATEIIH, CAMYIO together, concentrating and conveying to you,
CBEXYIO HH(POPMALIHIO. YBEPEH: TOAAECPKUBAS APYT IPYTd, MbI dear readers, the latest information. I am sure:
HE YTOHEM B HBIHEIITHEM OYPHOM MOPE KOJIEOAHNI HEPTAHBIX Supporting each other, we will not drown in the
IIEH 1 GUPIKEBBIX KOTUPOBOK, 1A5KE €CJIN y HAC BIIEPEIHN current stormy sea of oil prices and stock quotes
JIEBSITHIH BAJL fluctuations, even if we have the ninth shaft ahead.

Pon Knapr Ron Clarke

Peoaruyusa acyprana <Bpemsa konmoourza. Bpems I’ P[> no30pasiaem nouemHozo peoarKmopa
Pona Knapra ¢ 70-nemuem u cenaem 100Unapy Kpenixo2o 300P06b5A I HOBbLX ))CNexos 6 Kapvepe u icusHu!

The editorial board of the "Coiled Tubing Times" journal congratulates the honorary editor Ron Clarke
on his 70" anniversary and wishes the hero of the day good bealth and new successes in bis career and in life!

Ne 1 (071) Mapr/March 2020 3



20

24

e COOEPXXAHWE « COOEP)XAHWE  COOEP>)KAHUE

b '

 COOEP>)KAHUNE -« CBD,EP)KAHME e COOEP)KAHUNE « COOEPXXAHUE e CO,EI,EP)KAHVIE .

MEPCMNEKTUBbDI

HaBctpedy 21-1
MexayHapogHow
Hay4HO-MpPaKTUYecKom
KOHdepeHLmn
«KonTiobuHroBble
TexHonoruu, NP,
BHYTPUCKBaXXMHHbIE
paboTbI»

[encTBys cooblua, Mbl
CMO>XeM 0CTaBaTbCA Ha
nnasy

(Onckyccms B pamkax 20-1
MexayHapoLHOM Hay4HO-
NpaKTN4eCKon KOHMepeHLMM
«KonTioOVHroBbIe TEXHONOM MK,
[PM, BHYTPUCKBaXXMHHblE
paboTbi»)

TEXHOJIOrMn

3.M. A6ycanumos,

®.3. Ucmarunos, P.®. XycanHos,
P.A. TaGaluHMKOB,

P.M. AxmeTiuuH,

W.H. Aabinrapees

TexHonorysa NoBbIWeHUs
HerTEVIBBJ'Ie‘-IGHI/IFI

M3 HEOAHOPOOHbIX
Kap6OHaTHbIX KONNeKTopoB
CNnpnMeHeHneM ©oKoBbIX
FOPN30HTaJIbHbIX KaHaJ10B

FopaBuH Ynpgnbepe Headop
YNpoLLeHHbIX noaxom K
onepaunn ueMeHTNpoBaHUA
CKBaXXWHbl KaK K «MPOeKTYy»

30 Te3ncbl JOKNAO0B,
npencTaBneHHbIX Ha
20-1 MexayHapoaHowm
Hay4HO-NpPaKTNYEeCKOMN
KOHepeHLmmn
«KonTiobuHrosble
TexHonorum, P,
BHYTPWUCKBaXXNHHblE
paboTbI»

MPAKTUKA

50 TpeboBaHMs 3aKa34nKoB
Hanpas/eHbl Ha TO, 4TOObI
noapsaYMKIM paboTanu Ha
MoLLHOM 060pya0BaHNN
(becena P.M. AXMeTLUMHbIM,
3amecTuTeneM AMpekTopa
000 «TarpaC-PemCepBuc» —
HaYabHUKOM NpeanpuaTIs
«AKTIOOUHCKPeMCepBIMC»)

56 KonTioOuHr npo4Ho
3aHAN CBOIO HULY
(becena c A.B. HOBUYKOBbIM,
reHepanbHbIM AVMPEKTOPOM
000 «Kown-Cepaunc»)

(2 Hauw koHex: paboTbl Ha
rnokom Tpybe ¢ kabenem
(becena c A.C. lonbHen,
3amMecTunTenem HavanbHMKa

3KCNeamUmMm creumanbHbix pabot
no FHKT OO0 «[a3npom Hefpa»)

68

74

82

OBOPYNOBAHME

®dapxop Xamupaos
CncTeMHbIV noaxom,

K MCMOJIb30BaHMIO
3a00MHbIX ABUraTeNen
N UMPKYNALMOHHbBIX
nepesofHMKoB PBL
(bannacHas cnctema
MHOIOKPATHOM aKTUBaLNN)
0191 NOBbILEHNS
M3HOCOCTOMKOCTM
obopynoBaHMs 1
3chhekTBHOCTU paboT
FHKT

HE®DTENPOMDIC-
JIOBAA XUMMA

A.l. Neko

PazpaboTka peLenTypbl
CMa304HoM 006aBKK
«HEDTEHON-COWN» ans
OypoBbIX PacTBOPOB

Ha BOQHOM OCHOBE ANA
MEeCTOPOXAeHNM 3anaaHom
Cnbunpu

KpacoTa
MeCTopOXAeHUN

* COOEPXAHWE « COLEPKAHUE

'w’



e CONTENTS

20

24

e CONTENTS ¢ CONTENTS ¢ CONTENTS « CONTEN
= . e

-

PROSPECTS

Towards the 21t
International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing

and Well Intervention
Conference

Together We Can

Stay Afloat

(The discussion took place on the
20 International Scientific and
Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention
Conference)

TECHNOLOGIES

E.M. Abusalimov,
F.Z.Ismagilov, R.F. Khusainov,
R.A. Tabachnikov,

R.M. Akhmetshin,

I.N. Adylgareev

Technology for Enhanced
Oil Recovery from
Heterogeneous Carbonate
Reservoirs Using Lateral
Horizontal Channels

Godwin Chidiebere Nwafor
A Simplistic Thought on
Well Cementing Operation
as a “Project”

30

50

56

62

Proceedings of the 20"
International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing

and Well Intervention
Conference

PRACTICE

Customer Requirements
Are Designed to Ensure
that Contractors Work on
Powerful Equipment
(Interview with

R.M. Akhmetshin,

Deputy Director of TagraS-
RemService LLC — Head of
AktyubinskRemServis Enterprise)

Coiled Tubing Firmly
Occupied its Niche
(Interview with A.V. Novichkov,
General Director of

LLC “Coile-Service")

Our Strong Point: the Work
on a CT with a Cable
(Interview with A.S. Dolbnya,
Deputy Head of Special
Expedition for Coiled tubing,
«Gazprom Nedra»)

68

74

82

e CONTENTS o CONTENTS ¢ CONTENTS ¢ CONTENTS ¢ CONTENTS -

EQUIPMENT

Farhod Hamidov

System Approach of
Utilizing Performance
Motors and PBL (Multiple
Activation Bypass
System) for Efficiency and
Longevity in the Coiled
Tubing Operations

OILFIELD
CHEMISTRY

A.G. Ivko

Development

of a Formulation

for a "NEFTENOL-SDI"
Lubricant Additive for
Water-Based Drilling Fluids
for Western Siberian Fields

The Beauty of Oilfields

TS » CONTENTS ¢ CONTENTS -



ICeTA

POCCHUA

Coiled tubing

BPEMS KOJITOBUHTA
BPEMSA ren

21-1 MexpayHapoaHas Hay4HO-NpaKTn4ieckasa KoHdepeHumsA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 21* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

MNpu nopaepxke MyuHUcTepcTBa aHepreTnku PO %

The Event is supported by the Ministry of Energy
of the Russian Federation

KoH@epeHITH COCTONTCS
B HOAGpeE 2020 roga B MoCKBe.

OpranuszaTopbl: POCCUHCKOE OTAEIEHHE ACCOIIUAIINH
CHELMAJIUCTOB 10 KOITIOOMHIOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXUHHBIM paboTaM (ICOTA-Poccus), HayaHO-
OPAKTUYECKUI XKYPHAJ «BpeMs KONTIOOUHra. BpeMs
I'PIT», HekoMMeEpUYECKOE IAPTHEPCTBO «LleHTp passuTus
KOJTIOOWMHTOBBIX TEXHOJIOTUM» (T. MOCKBA).

Odunmanbias noAAepKKa: MUHHUCTEPCTBO SHEPIETUKH
Poccurickor denepanu.

[Tnomanka nposenenst: T. MOCKBa, roctuHuna «HoBoTeb»
(TIpecHeHcKas Hab.,, 2, CT. M. «/IeJIOBOY LIEHTP», «BbICTABOYHAS).

CrpyKTypa MEPOIPUATHA: 3AIVIAHUPOBAHBI 1IIECTH
TEXHUYECCKUX CEKIIHI.

Hx reMaruka:
¢ KosTIOOMHTOBBIE TEXHOJIOTHH,

e AxryanpHble TeXHOOruu I'PIT (MI'PIT B rOpU30OHTAJIBHBIX
ckBaxkuHax, ['TIIT rwroc I'PIT, T'PIT ¢ a30TOM, UICIOJIB30BAHUE
KONTIOOUHTA Tpy NpoBeeHnH ['PIT, 601b11e06bEMHBIE
I'PIT, KT'PIT rmoc I'PIT u 1p);

* Kucnorabsle 06padoTKH (B T4 MaTpudHble BCKO);

e PaguasibHOE BCKPBITHE IIJIACTOB;

* COBpEMEHHBIE METOABI T€O(PUINIECKOTO UCCIIEJOBAHUA
CKBAKMH, B TY. TOPU3OHTAJIbHBIX; JOCTABKA
reo(pu3nIeCKUX NPUOOPOB C IIOMOIMIBIO KOJITIOOMHIA 1
BHYTPUCKBAKUHHBIX TPAKTOPOB;

*  BHYTPHUCKBaXMHHBIA MHCTPYMEHT JJIs1
BBICOKOTEXHOJIOTUYHBIX PA6OT;

¢ 3ape3ka 60KOBBIX CTBOJIOB;

e TUapOMOHHTOPHOE 6yPEHHE;

e HHCTpYyMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIC OIIEPALINH,
(ppe3epOBAHNE, YCTAHOBKA OTCEKAIOIINX TAKEPOB U JIP.);

* HoBble METOMBI NOBBIMEHUA HE(PTEOTAYH ILTACTOB;

*  PEMOHTHO-MU3OJALIMOHHBIE PAOOTHI,

* TIpoOMBICIOBAA XUMUS 111 BLICOKOTEXHOJIOTUYHOT'O
HEPTETA30BOIO CEPBUCA (PEATEHTBI U MATEPHUAIIbI I I'PIT,
xomnozuumu 14 [THIT, coctasel 11 PUP u ap.)

TOPIKECTBEHHBII [IPUEM, B PAMKAX KOTOPOI'O COCTOUTCS
BPYYEHHE JUIIJIOMOB JIAyPEATAM CIIELUAIbHOM IPEMUU
Intervention Technology Award, yuapexJ€HHOH POCCUHCKUM
OTIEIEHNEM ACCOLTUAIIUH CIIELTUAJIUCTOB
110 KOJITIOOMHI'Y U BHYTPHUCKBA)KMHHBIM PA0OTAM
(ICoTA-Poccus).

Boicraska. BygyT npeacraBiaeHbl HPOAYKIINA U/ WIN
TEXHOJIOT'UU KOMIIAHUHN-YYACTHULL,
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The conference will be held
on November, 2020 in Moscow.

Organizers: the Russian Chapter of the Intervention
& Coiled Tubing Association (ICOTA-Russia), Scientific
and Practical Coiled Tubing Times Journal and NP
Coiled Tubing Technologies Development Center
(Moscow)

Supported by the Ministry of Energy of the Russian
Federation

Venue: Novotel Moscow City Hotel (Presnenskaya
emb. 2, “Delovoy Tsentr” / “Vystavochnaya” metro
station).

Structure of the event: six technical sessions
are planned for November.

Topics of the sessions:

* Coiled tubing technologies;

e Latest hydraulic fracturing technologies (multistage
fracturing in horizontal wells, fracturing plus
hydraulic jet drilling, nitrogen fracturing, coiled
tubing fracturing, large-volume fracturing, acid
fracturing plus hydraulic fracturing, etc.);

e Acid Treatments (including matrix acidizing);

* Radial Drilling;

¢ Up-to-date well logging techniques, including
horizontal wells logging; conveyance of logging
tools using coiled tubing and downhole tractors;

* High-tech well intervention equipment;

* Sidetracking;

e Jetdrilling;

* Well service (fishing and milling operations,
packer setting jobs, etc.);

¢ New EOR technologies;

* Cement squeeze operations;

« Oilfield chemistry for high-tech oilfield service
(hydraulic fracturing chemicals, EOR solutions,
cement squeeze mixes, etc.).

Welcome Reception.
The Intervention Technology Award established by the
Russian Chapter of the Intervention & Coiled Tubing
Association (ICOTA-Russia) will be presented to the
selected companies.

Exhibition. Products and/or technologies of the
participating companies will be presented there.

Working languages are either Russian or English.
Simultaneous interpretation will be provided.



ICeTA

POCCHUA

Coiled tubing

BPEMS KOJITOBUHTA
BPEMSA ren

21-1 MexpayHapoaHas Hay4HO-NpaKTn4ieckasa KoHdepeHumsA
«KonTio6uHroBbie TexHonoruu, NP, BHyTpUCKBa)KMHHbIE PaboTbI»

The 21* International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Mpu nopaepxke MyUHUCcTEpCTBa 3HepreTnku PO %

The Event is supported by the Ministry of Energy
of the Russian Federation

Paboune A3bIKU KOH(PEPEHITUM: PYCCKUI U AHIJTUUCKH.
ByJieT BECTUCh CUHXPOHHBIH IIEPEBO/I.

MexyHapOAHASA HAYYHO-TIPAKTUYECKAsI KOH(DEPEHIIUA
«KonTio6uHroBble TeXHONOTUY, I'PIT, BHYTPHUCKBA>KUHHBIE
PabOoThI» IPOBOJIUTCS €3KETOJJHO. DTO CTAPEHUIIINH B
Poccun npoecCuoHaNnbHbBINA (POPYM /I CIIELTUATIUCTOB
HEPTETA30BOI'O CEPBHUCA, 31KA3YNKOB BBICOKOTEXHOJIOIMYHBIX
HEPTECEPBUCHDBIX YCJIYT U IPOU3BOJUTEIIEN COOTBETCTBYIOIIETO
060PYAOBAHUSL.

Jeneraramu KOH(EPEHIINU HEU3ZMEHHO SIBJISAIOTCS
NPEJCTABUTENIHN TAKUX U3BECTHBIX POCCUUCKUX U
MEXKAYHAPOAHBIX KOMITAHUH, KaK «<POCHE(PTH», ['a3IpOM»,
Ta3npoM HePTh», JIYKOWJD», dIlmombepske», Weatherford,
Halliburton, «TatHe(pTh>, «BamtHePTH>, OO0 HHTErpa —
CepBucsp, «<EBC», «BBT-BocTOK, Eriell Group, <benopycHedThb»,
Takep Cepsuc», Westor Overseas Holding, «®pax/IsxeT-Boinra»,
Ypan-Inzaviv-ITHI D>, «Betepan», «PUJIMAII, I'pyrirma PU]I,
Serva Group, Welltec, PI'M, Jereh Group, BOpoBHUCKHIT KOMOUHAT
OTHEYIIOPOB U [IP.

[IporpamMmma TEXHUYECKUX CEKIINUH TPAJUITOHHO
(POKyCHPYETCA HA CAMBIX IIEPETOBBIX TEXHOJIOTUAX. BBl MOXETE
YOEIUTBCA B ITOM, O3HAKOMHUBIIIHNCH C UCTOPUEN KOH(DEPEHIITNN
I10 a/Ipecy www.cttimes.org/conf/

Ha 21-#1 koH(pepeHIUH OyAYT NPEAOCTABIEHBI BCE YCJIOBUS
JUIA IPOAYKTUBHOTIO KAaK (POPMATIBHOTO, TAK M HE(POPMATTEHOTO
KYJTyapHOTI'O OOIIEHUS CIELTUAIUCTOB B IPOLIECCE KOpe-
OPENKOB, (PypIIETA U TOPKECTBEHHOTO ITPHUEMA. Bbl cMOXKeTE
O6CYANTD AKTYAJIbHBIE IIPOOJIEMBI C KOJUIETAMH U3 BEAYITUX
KOMITAHUI, TOOECEOBATD C AHIVIOA3BIYHBIMU YYACTHUKAMHU
KOH(EPEHIINHU C TOMOMIBIO KBATH(PUITPOBAHHBIX
MIEPEBOJUYUKOB.

BbI HE TOJIBKO MOJIYYUTE UCYEPITBIBAIONTYIO HH(POPMAITUIO O
CAMBIX CBEKHUX TEXHUYECKUX U TEXHOJIOTMYECKUX NTHHOBAIIUAX
MMPOBOT'O M POCCUHICKOT'O HE(PTETA30CEPBUCHOI'O PHIHKA,

HO U BCTPETUTE HOBBIX IPYy3€H.

3aperuCcTpUPOBATHCA B KAYECTBE YUACTHHUKA KOH(PEPEHITUN
Bel MOXeTE IO afIpecy: www.cttimes.org/conf/confreg/

Hndopmanms 0 CIOHCOPCKUX BO3MOKHOCTAX BBICBUIAETCS
10 3a1IPOCY.

E-mail: cttimes@cttimes.org
Ten. +7 (495) 481-34-97 (506. 102)
Mo6.+7 (968) 356-34-45

Pakc: +7 (499) 788-91-19
www.cttimes.org

JKzeM Bac, JOporue KOJUIEry, B HaeM HepopMaIbHOM Kiryoe!
Operxomumem

The International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is held on an annual basis. It is the
Russian longest-standing professional forum for
oil and gas services specialists, purchasers of high-
tech oilfield services and manufacturers of oilfield
equipment.

The conference is attended by the representatives
of such well-known Russian and International
companies as Rosneft, Gazprom, Gazprom-neft,
LUKOIL, Schlumberger, Weatherford, Halliburton,
Tatneft, Bashneft, Integra-Services LLC, EWS,
BVT-Vostok, Eriell Group, Belorusneft, Packer-
Service, Westor Overseas Holding, Frac-Jet Volga,
Ural-Design- PNP, Veteran, NOV Fidmash, FID
Group, Serva Group, Welltec, RGM, Jereh Group,
Borovichskiy Refractory Materials Factory, etc.

Technical sessions program is traditionally
focused on the most advanced technologies. You
can get detailed information about the history of the
conference at www.cttimes.org/conf/

At the 21" conference you will have a possibility
to communicate with colleagues both in formal
and informal surroundings (during coffee breaks,
standing buffet or evening party). You will be able
to discuss timely topics and problems with the
specialists of the presented leading oil and gas
companies. Our interpreters are always ready to help
with linguistic barrier breaking.

You will not only gain comprehensive information
about the most up-to-date technical innovations of
the global and Russian oilfield service markets, but
also will be able to make new friends.

You can sign up to the conference by filling
the online application form at
www.cttimes.org/conf/confreg/

Information about Sponsorship Packages is
available upon request.

E-mail: cttimes@cttimes.org
Tel. +7 (495) 481-34-97 (ext. 102)
Mobile: +7 (968) 356-34-45
Fax:+7 (499) 788-91-19
www.cttimes.org/en/

We look forward to meeting you!
Organizing Commiltee
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[TEPCITEKTHBDI

INENCTBYA COOBLUA, Mbl CMOXXEM
OCTABATbHCA HA NJNIABY

TOGETHER WE CAN STAY AFLOAT

LucKyccus COCmoAndacs 6 3axinouuIme/ ool
oerw 20-11 MencoyHapoOH oLl Ha)uHO-
npaxmunecrkoti KongepeHuuu <KoamoouH206sLe
mexronozuu, I'Pl1, 6HympucKkeaicunoLe
pabomuus. B kauecmee mooepamopa biCryni
npeocedamens ICOTA-Poccus, uner
peoaxtuontozo cosema JHCyPHaaa <Bpems
Konmroourza. Bpems I'Pl1» Koncmanmun
bypour.

KoncranTuH bypauH: «Mbl HAUNHAIU
KOH(PEPEHIIUIO C OOCYKIECHHUS CJIOKUBIIEHCS
PBIHOYHOM CUTYALUU U KOHCTATHPOBAJIU, YTO HA
CETOJHS OHA HE CaMasi OJIaronpuATHAs. Bce KpynHbIE
HEPTEra30BbIE KOMITAHHUY — HAIIN 3aKA34YHKU —
CTPEMATCA K CHUDKCHUIO 32TPAT. B IpUuHIIUIIE TAK
OBLIO BCETAA, HO TENEPD 3TA TEHJICHIINA 3AMETHO
ycunuaack. C 4pyrov CTOPOHbL, Mbl 3aBUCUM OT
CyOnOAPAAYUKOB. LIeHBI HA SHEPIOPECYPCHI,
TPAHCIOPTHBIE YCIIYTH, JIOTUCTUKY PACTYT, U
CEPBUCHBIE KOMITAHUH C OOEUX CTOPOH OKA3aJIMCh
KaK ObI MEXy MOJIOTOM U HAKOBAJIbHEN. [1pr 3TOM
PBIHOK KOJITIOOMHTOBBIX YCTAHOBOK U (pr10TOB I'PIT
HA CETOJHS IEPEHACHIIIEH. XOTENOCH Obl YCJIBIIIATD
KOMMEHTAPUH AYAUTOPHUH, KAK NOJPASINKOB, TAK U
33aKA34YUKOB, OTHOCHUTEJIBHO TEKYILIEH CUTYALI >,

AHapoHHK I'pHIropbesB, HA4AJIbHUK OTAEA
CYIIEPBAN3UHIA CKBA’KMHHBIX TEXHOJIOTUN
YHpaBneHUs CKBAXKUMHHBIX TEXHOJIOTHUI 1
cynepsarisuHra «PH-FOrancknedreras»: «/lyMaro, 94To
MPEACTABIIAIO 34ECh CAMOI'O KPYIIHOI'O 3aKA34MUKa
K4K ITO KONTIOOMHTY, TaK U 1o I'PTT. Kommanusa
«POCHE(MTH» EXETOJHO MPUBJIEKAET OYEHD OOIBIIHAE
O6BEMBI YCIIYT IO JAHHBIM TeXHONOruam. Ha 2020
IO/l y HAC TAKME JKE I'PDAHANO3HBIC IIJIAHBI, KAKUE
ObUTH HA 2019-11, O3TOMY pabOoTa OYAET IS BCEX,
KTO XO4ET 3apaboTaTh. KOMITaHusA HE HaMepeHa
CHHKATb OO'BEMBI JOOBIYM HA JICHCTBYIOMINX
CKBaKMHAX U OOBEMBI CTPOUTENBCTBA HOBBIX.

DTO OTPAKEHO B [UPPAX OTYETHOCTH KOMIIAHUH
«POCHEMTB», KOTOPBIE ECTH B OOIIEM JJOCTVIIE.

DTO NEPBOE, YTO g XOTEJI OTMETUTD. Bropoe —

3TO NPO6JIEMBI CTOUMOCTH CEPBUCHBIX YCIIVT,
TEXHOJIOTHI. KOI7ia A IATh JIET HA34/, y4aCTBOBAJI
B ITIOJJOOHOM YK€ JUCKYCCUHY HA ATOM XK€ €KETOTHOM
KOH(PEPEHIIUH, TAM OOCYKIATUCh AHAJIOTUYHBIE
BOIIPOCHI U TOZKE TOBOPUIIOCH, YTO CTOUMOCTD
HEBBICOKOTEXHOJIOT'MYHBIX YCIYT MPOAOIIKAET
CHHKATbCs. HO He(pTEra3oBbIl CEPBUC )KUBET, 34
MSITUJIETKY BBIPOCJIO KOJMYECTBO (pr10TOB Kak THKT,
Tak 1 ['PIT. fI MOr'y KOHCTATHPOBATD, YTO MBI HE
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PbIHOK KONTIOOUHIOBbIX
ycTaHOBOK U ¢pnioTos Pl
Ha cerofHs rnepeHacbILeH.

The market for coiled tubing
units and hydraulic fracturing
fleets is oversaturated today.

The discussion took place on the final day of

the 20" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference. The moderator was

the chairman of ICOTA-Russia, a member of the
Editorial Board of the Coiled Tubing Times journcl
Konstantin Burdin.

Konstantin Burdin: We started the conference
with a discussion of the current market situation and
stated that today it we have not the most favorable
market environment. All major oil and gas companies —
our customers — are committed to lower costs. In
principle, it has always been so, but recently this trend
has intensified significantly. On the other hand, we
are dependent on subcontractors. Prices for energy,
transportation services, and logistics are rising, and
service companies on both sides found themselves
as if between a rock and a hard place. At the same
time, the market for
coiled tubing units and
hydraulic fracturing fleets
is oversaturated today.

I would like to hear the
comments of the audience
— both contractors and
customers, regarding the
current situation.

Andronik Grigoriev, Head of the Borehole
Technology Supervising Department of the RN-
Yuganskneftegaz Well Management and Supervising
Department: I think that I represent the largest
customer here in both coiled tubing and hydraulic
fracturing. Rosneft annually attracts very large volumes
of services using these technologies. For 2020, we
have the same grandiose plans as for 2019, so the
work will be for everyone who wants to earn money.
The company does not intend to reduce production
volumes at existing wells and construction volumes of
new ones. This is reflected in the figures of Rosneft’s
reporting, which are publicly available. his is the first
thing I wanted to note. The second is the problem of
the cost of services, technologies. When I participated
in a similar discussion at the same annual conference
five years ago, similar issues were discussed there
and it was also said that the cost of low-tech services
continued to decline. But the oil and gas service lives
on, over the five-year period the number of fleets
of both coiled tubing and hydraulic fracturing has
increased. I can say that we have not reached the
minimum point, because the service is confidently



JOCTHUIIA TOYKA MUHUMYMa4, IOTOMY YTO CEPBUC
YBEPEHHO JICUCTBYET. TOT, KTO AEHCTBUTEIBHO

XOUET PabOTATh, HE UILET, TAE PyOJIb JIMHHEE, 4
UCXOAUNT U3 TEX BO3MOXKHOCTEN, KOTOPBIE €CTB,

U Pa3BUBAECTCA. M Yy HEKOTOPBIX KOMITAHUH 3TO
MOJIYYAETCS OYEHD HETLJIOXO.

S sxesnaro, YTO6B! HAlll HE(PTECEPBUC BHEIPST
HOBBIE TEXHOJIOTUH U NPEJJIATAII UX 3AKA3YUKY,

HO XO4Y 3aMETUTD, YTO HE BCEI/IA [IEHA SBJISCTCS
OCHOBHBIM (PAKTOPOM IPUBJICUEHUS TOH NN
WHOM TEXHOJIOTUH. MBI IBA IO/1a BHEAPIEM
MHHOBAIIUY U IIPUIILIN K BBIBOAY, YTO ITIOPOI MBI
HE BCE 3HAEM ITPO 3TU HOBBIE TEXHOJIOTUH, IIPO TO,
K4K OHHM PEAJIbHO OKA3bIBAIOT CEOsI 32 PyOEKOM U
KAaKOI OT HUX NTONMy4aIoT 3@ dekT. Korna Mel 3a/1aem
BOIIPOC, UMEETCS JIU CTATUCTHUKA IO OITBITHBIM
paboTaM, HaM OTBEYAIOT, YTO TAKOM CTATUCTUKHU
HET, HO BOT CAEJAJIA CTO PAdOT, U BCE IIPOILIO
XOPOHIO. A IJI€ CIENTATH, YTO CJIECJIAIH, IPU KAKUX
YCJIOBUSX, KAKHE BO3HUKAJIU IIPOOIEMBI — TAKOHN
UH(OPMALINH, KAK IIPABUJIO, HET. [ToaTOMY, KOT/Ia
BBbI OOIIAETECH C UTHOCTPAHHBIMHU KOMITAHUAMHU —
MOCTABIIUKAMU KAKUX-TO PEAJIBHBIX TEXHOJIOT U,
MOXKATYHCTA, 3APAIINBANTE Y HUX 60see
JE€TAIbHYIO HTH(POPMALTHIO, IOTOMY YTO 3aKA34YHKA
WHTEPECYET HE TOJIBKO CTOUMOCTB PabOT, HO U UX
pe3ynbTaTel. KAk NOKA3bIBAET IPAKTHUKA, HEPEJKO
Y2KE B IPOLIECCE TIPUMEHEHU A HOBBIX TEXHOJIOT U
MPUXOAUTCA OTKA3BIBATHCA OT KAKUX-TO BEIIEH,
KOTOPBIE IEPBOHAYATIBHO ITO3UITHOHHUPOBAINCh
MPOCTBIMH U IOCTYITHBIMH, 4 ITO (DAKTY BBIIILIO HE
TaK. J yBepeH, 4T0o B POCCHM BBICOKOTEXHOJIOTUYHBIA
HEPTEra30BbIA CEPBUC 06A3ATEIBHO OYZAET
BOCTPEOOBAH, IOTOMY YTO A0OOBIYA B OyIyIIIEM
OKaXKETCA 6€3 3TOIO HEBO3MOXKHA.

Cepreit CHMAKOB, 9KCIIEPT YIIPABICHUA
UHTEIPUPOBAHHBIX penieHnii o BCP biioka
NPOEKTHO-(PYHKIIMOHAIBHOI'O OOECIICYEH U
axkTuBOB OO0 daznpomuedTs HTL»: «Moe
BUJIEHHE CETOJHAIIHETO HE(PTECEPBUCHOT'O PBIHKA
KOHIIENTYAJIbHO HE OTIUYAETCA OT TOM KAPTUHBI,
KOTOPYIO OIUCAI Kosuiera. To, 4To Mbl HE Ha JIHE,
0O4eBHIHO. He X04y CKa3aTh, YTO MBI CTPEMUMCHA
JOCTUYb 3TOTO [IHA, HO, BO3MOXXHO, 3TO ITO3BOJIMJIO
OBbI ITO IPUHIIUITY IIPY>KUHBI OTTOJIKHYTHCSA U HAYATh
pasBuTHE. B Ipeapiymue ABa-Tpy rofa HaoIoAaICs
POCT IPOEKTOB, CBA3AHHBIX C HECTAHJAPTHBIMU
INIyOMHAMU CKBA’KHMH. B MOEM IOHUMAHUH,
CTAHJAPTHBIE ITTYyOUHEBI — 3TO 4,5 KM. 151
O6CIYKUBAHUS CKBAXKUH HECTAH/IAPTHOM ITTyOUHBI
U, COOTBETCTBEHHO, BLICOKOH CJIOKHOCTH TPEOYIOTCA
60J1e€ MOITHBIE KOJITIOOMHIOBbIE YCTAHOBKH,
OCHaIeHHbIe 60sbriepazMepHbiMy THKT.

B Hamel KOMIIaHUY IPU TEHEPHBIX ITPOLEAYPAX
COBJTIOAAETCS IIPABUJIIO: OJJUH JIOT — OJJUH (DJIOT.
TToyemy? ITOTOMY YTO MBI CAC/IAJIN BBIBOJBI U3
OIINOOK, KOT/Ia OTHUM (DIIOTOM MOXKHO 6BLIO
HAO0HPaTh MHOT'O OO'bEMOB, HO B PE3Y/IBTATE, KOITIA
BO3HMKAJIa HEOOXOAMMOCTD OJTHOBPEMEHHO BECTHU
PabOoTHI HA HECKOIBKUX CKBA’KHUHAX, TTOTYYaJICS
aBpaJl. B TakuX CJIy4asax IPUXOAUIIOCh OOPaIaThCs

K HOZIPSIZTIUKAM C TIPOCHOOL IPUBJIEYb EIE OJTUH }

operating. Anyone
who really wants to
work does not look
for where they can get
a huge lump of money,
but proceeds from

the opportunities that
exist and develop. And
for some companies
this works out very
well.

I'want our oil
service to introduce
new technologies
and offer them to
the customer, but
I want to note that

& price is not always
 AHAPOHWK [pUropbeB

PROSPECTS

the main factor in
AndroniiSCUERiS attracting a particular
technology. We have
Mbl aBa roga BHegpsiem been innovating
MHHOBaL M U NMPULLIN K for two years and

BbIBOZY, YTO MOPOW Mbl He
BCE 3HaeM Mnpo 3TU HOBble
TEXHONOormu, NPo To, Kak OHU
peanbHO NokasblBatoT cebs
3a pybexxom 1 Kakowm OT HUX
nonyyatoT 3pPeKT.

We have been innovating for
two years and have come to
the conclusion that sometimes
we don't know everything
about these new technologies,
about how they really show
themselves abroad and what
effect they get from them.

have come to the
conclusion that
sometimes we don’t
know everything
about these new
technologies, about
how they really show
themselves abroad
and what effect

they get from them.
When we ask the
question whether
there are statistics on
experimental work,
they answer us that
there are no such

statistics, but, here
we have done a hundred works, and everything went
well. And where they operated, what exactly they did,
under what conditions, what problems arose — as a
rule, there is no such information. Therefore, when you
communicate with foreign companies supplying some
real technology, please ask them for more detailed
information, because the customer is interested not
only in the cost of the work, but also in the results. As
practice shows, often in the process of applying new
technologies, one has to give up some things that were
originally positioned simple and affordable, but in fact
this didn't happen. I am sure that high-tech oil and gas
service will certainly be in demand in Russia, because
production in the future will be impossible without it.
Sergey Simakov, expert at the Office for Integrated
Solutions for downhole treatment of the Unit for
Design and Functional Asset Management of LLC
Gazpromneft research and development centre: My
vision of today's oilfield services market is conceptually
no different from the picture that my colleague
described. The fact that we are not at the bottomline
is obvious. I do not want to say that we are striving to
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¢1oT. HO €Citu B IOTOBOPE TOJIBKO OJUH (DJIOT
MIPOMHUCAH, TO MBI HE BIIPABE TPEOOBATD €IIE OUH
OT HAIIETO YBAXKAEMOT'O NOAPAINKA. YTOObI
U36EXKATh OAOOHBIX CUTYAIU, B KOMIIAHUU
OBLIO IPHUHSATO HOJIOKEHUE O 3AKYIKAX, COITIACHO
KOTOPOMY Ka2KJ0€ HOBOE KOHTPAKTOBAHUE
OPEANONIATAET HOBBIN (PIIOT.

B goknaze Ha IPpONIIOH KOH(PEPEHIITUNU
s1 OUEPTUII 345A49H, KOTOPBIE CTOSIT TIEPET
KOMITaHHUEN «[a31poM HEDTh». CEro/IHS Ha/l
3TUMHU IPOEKTAMH MBI Y2KE YACTUYHO PabOoTaAEM,
HO /17151 TOT'O, YTOOBI OCYILIECTBUTD BCE IIJIAHBI,
HY>KHBI 6yqyT HOBbIE (p10THI THKT. A 9TO
Kacaetcd I'PIT, TO 31€Ch TPAaAUIIMOHHBIN BAPDUAHT
— MI'PIT Ha HOBBIX CKBaKHMHAX. OJTHAKO MbI
CMOTPHM YK€ U B CTOPOHY PABHON POXOJHOI'O
CEYEHH XBOCTOBUKA, U B CTOPOHY IOBTOPHOT'O
I'PII. be3 HAMMX YBAXKAEMBIX ITOIPAINKOB,
KOMIETEHIUAMU KOTOPBIX ABJIAIOTCSA
HEIMOCPEACTBEHHBIE PAOOTHI HA CKBAKHMHAX,
TAKHE 32Jja4U HE PEITUTD».

HBan KalrraHoB, HAYaJIbHUK YIIPABJIECHUA
BHYTPHCKAKUHHBIX pa60T [TAO «<HOBATOK»:
«OTHA U3 KJIIOYEBBIX ITPOOIeM Ha peIHKe ['PT1-
I'HKT — 310 cTapoe obopynosanue. [To Hanmmm
OLIEHKaM, OHO U3HOomeHOo Ha 50-70%, TO eCTb
PabOoTEI HA GOJIBIIEN YACTU OOOPYAOBAHUSA
yoKE HEOE30MACHEL. TeM HE MEHEE CEPBUCHBIE
KOMIIAHWUM HE UAYT HA MACIITAOHOE OOHOBJIEHHE
CBOUX ITAPKOB. Bropas npob6jema — TO, 4TO
Ha fIMase, r;ie BOCHOBHOM COCPEAOTOYEHBI
HAIIXU AKTUBBI, OTCYTCTBYET CKOIb-HUOY/Ib
KOHKYPEHTHBIN HE(PTECEPBUCHBII PBIHOK. 3/1€CH
€CTb 110 2—3 KOMIIAHUH B KAK/IOM CETMEHTE,
4TO ABHO HE MOKPBIBAET ITIOTPEGHOCTEN AAXKE
HAIIUX JOYEPHUX OOIIECTB, HE TOBOPA YKE O
CTPYKTYpPax «['a31IpoMa» U JPyIUX KPYITHBIX
HEIPOIOIb30BATENIEH.

Teneps 0 TexHONMOrUAX. K coxxanenuio, n3-3a
HEHAJIEKHOCTHU OOOPYIOBAHNA 3AKAHYNBAHUA HA
HAIIUX [A30BbIX U F'A30KOH/IEHCATHBIX CKBAXKUHAX
OONPIINX IVTYOUH U BBICOKHX JABJICHUI Mbl HE UJIEM
10 ITyTH UCIIOJIb30BAHUS PABHOIIPOXOAHBIX MY(T.
Ha 1aHHOM 3Tarie OHU IPOCTO HE padOTAIOT. MBI
NpPO60BAIN PA6OTATH C HUMM C OJJHOM U3 KOMITAHWUH
«OOJIBIION YETBEPKU»: My(PTA OTKPBIBACTCS, HO
nocie I'PIT, mocie npoBeaeHNA CTUMYJIALINN
OHAa JIMOO HE 3aKPBIBACTCS, TNOO 3aKPbIBACTCS
YACTUYHO. [epMETUYHOCTH y3/1a JOOUTHCA HE
yaaercs. [Tonpo6oBaniu ¢ Apyrov KOMIAHUEH U3
«OOJIBIION YETBEPKU» — TO XKe caMoe. UTo KacaeTcs
TEH/EPHBIX IIPOLIEAYP, O KOTOPBIX TOBOpUII Ceprei
CHMAKOB, TO, K CO’KAJIEHUIO, KOI'JA BO IVIABY YIJIA
CTAaBUTCS 1IEHA YCJIYT, TO BLIOOP CAMOT'O JICIIEBOT'O
HO/IPSITYUKA IPUBOAUT K TOMY, YTO IPUXOAUTCS
BBIOUPATH HE JIYYIIETO. MBI IBITAEMCS 3TO KAKUM-TO
06pa30M OO6XO/IUTh, BEIOHPATH 60JIEE KAUECTBECHHYIO
KOMIIAHHIO, C 60J1€€ BBICOKUM PEUTUHTOM, IOMHS
O TOM, YTO T€ KBAJIU(PUKAITMOHHBIE KDUTEPHUH,
KOTOPBIE ICUCTBYIOT BO BCEX KOMITAHUSAX, 51
YBEPEH, OHU IIPHUMEPHO MOXOXKHU, HE IMTO3BOJISAIOT HA
CTAa/IUU 3AIIOJTHEHHUS AaHKET OTCESTh IOAPATYHKOB,
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Cepren CuMakoB

Sergey Simakov

Yto Kacaetca 'PI1, To 30ecb
TPaALUVOHHbIN BapuaHT —
MTIPIT Ha HOBbIX CKBa>XKMHAX.
OpHaKko Mbl CMOTPUM yXe U

B CTOPOHY PaBHOMPOXOAHOro
ceYyeHuns XBOCTOBUKaA, U B
CTOpOHY nosTopHoro Pr1.

As for hydraulic fracturing,
here is the traditional option —
multistage hydraulic fracturing
in new wells. However, we

are already looking in the
direction of an equal passage
section of the liner, and in the
direction of repeated hydraulic
fracturing.

reach the bottom, but
perhaps this would
allow us to push off and
begin development
by the principle of a
spring. In the previous
two to three years, there
has been an increase
in the ammount of
projects related to non-
standard well depths.
In my understanding,
the standard depths
are 4.5 km. To service
wells of non-standard
depth and, accordingly,
high complexity, more
powerful coiled tubing
units equipped with
large-sized CTs are
required
In our company during
tender procedures the
rule is observed: One lot,
one fleet. Why? Because
we made conclusions
from mistakes when
it was possible to
accumulate a lot of
volumes with one fleet,
but as a result, when it
became necessary to
work simultaneously
on several wells, we got
an emergency. In such
cases, it was necessary to
contact the contractors
with a request to attract
another fleet. But if only
one fleet is specified

in the contract, then we are not entitled to demand
one more from our esteemed contractor. To avoid
such situations, the company adopted a procurement
regulation, according to which each new contracting

involves a new fleet.

In the report at the previous conference, I outlined
the tasks that Gazpromneft faces. Today, we are
already partially working on these projects, but in
order to implement all the plans, new coiled tubing
fleets will be needed. As for hydraulic fracturing,
here is the traditional option — multistage hydraulic
fracturing in new wells. However, we are already

looking in the direction of an equal passage section
of the liner, and in the direction of repeated hydraulic
fracturing. Without our respected contractors, whose
competencies are direct work in the wells, such tasks
cannot be solved.

Ivan Kashtanov, Head of the Internal Wells
Management Department of PJSC NOVATEK: One of
the key problems in the hydraulic fracturing-coiled
tubing market is old equipment. According to our
estimates, it is worn by 50-70%, that is, work on most



TexHAYecKHe Xa PAHTERWUCTHEM
Waccw
MakCHManbHOoe TAMOBOE YoUNKWe HHMEKTORA, KH [Kre)

MakcumanwHan pnuHa BT Ha HbapatGane, M

npy guametpe BAT 50

MakcuManeHan macca BT, ponycKaeMman KOHCTPYKWKeR, kr 23000
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PUTHBIE pasMepkl, MM, He Gonee (L xWx H)
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Technical specifications

Chassis
Maximum injector pull, kg

Reel capacity, m

) O coiled tubing
D coifed tubing twall thickness ug to 205in.)
Maximum coiled-tubing weight, kg
Maximum working pressure, MPa
Overall dimensions (L x W x H), mm

Weight, kg 3 (0
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HECIIOCOOHBIX BBIIIOJIHUTB TOT OOBEM PAOOT, K coxxaneHuto, n3-3a
HeHafeXHOCTU 0bopyaoBaHUS
3aKaH4YMBaHUA Ha HaLUX
ra3oBbIX N ra30KOHAEHCATHbIX
CKBaXXWMHax 6onbLUMX FyOuH

N BbICOKWX JABJIEHUI Mbl HE
WaeM no nyT1 UCrosb30BaHUA
paBHorMpoxogHbIxX MydT. Ha
AaHHOM 3Tarie OHM NPoCTo He

KOTOPBIN HAM HYKEH.

He cormantycs ¢ «['a3ipoM HEPTHIO»: Y HAC
HE «OJIUH (PIOT — OAUH JI0T» HanpoTus,
4TOOBI TOUTHU HABCTPEUY NIOAPASUHKY,

MBI 3aTPYKAEM ETO MAKCUMAIBHO —
OJJHOBPEMEHHO C HECKOJIBKUX JJOYEPHUX
0o611eCcTB. KOMITaHUU y12J10Ch HAJIAIUTh
B3aHUMO/IEICTBUE MEXK/Y OOIIECTBAMU, YTOOBI
HE ObLJIO HAKIAJIOK.

JKuporpenemnymas npobiema —
OTCYTCTBHE IIPOE3/A HA MHOT'HE
mecropoxaeHus. Ecnu ot THKT MOxHO
MEPEBE3TH C TIOMOIIBIO BepTojeTa MU-26, To
Jutg (pnota THKT Takas TpaHCIOPTUPOBKA
HEBO3MOKHA. HaM NPUXOANTCA OTKIAABIBATD
PaboOThl HA 3MUMHHNI IEPHOJ], 4 OH JJIMHHBIN 1
OYEHb XOJIOOHBIN — HACTOABKO, YTO 'HKT He
MOJKET PabOTATh.

Eme ogHa npo61eMa: 4aCcTb CEPBUCHBIX
KOMITAaHHH paboTa€T BOOOIIIE 6€3
NPOrPAMMHOIO IPOJAYKTA, XOTS HA IBOPE
XXIBek!»

KoHcTranTuH BypauH: «<Pa00THI B BLICOKHUX
IMHPOTAX — OJIMH U3 BBI3OBOB /711 Poccyy 1 Kana bl
Kcraty, Ha pbIHKE NOSBUINCH KOJITIOOMHI'OBBIE
ycTaHOBKHM Xtreme Drilling, MHXEKTOP KOTOPBIX
OCHAIIICH eKTpoaBuraresnem. OHU padboTaIOT IIPU
TeMneparype 1o -50 °C. 9to csoero pona TESLA B
kontioounre. Y komnanuu «<HOBATDK» ogHu n3
CJIO)KHEUIIUX HA CETOHAIIHUU JICHb CKBA>KHH B
Poccurickoit @epepanyu. Tam CAT2, CAT3 — BrOpas, u
TPETbA KATETOPUH CIOKHOCTHU IO MEXKYHAPOJTHOMY
KJIACCU(PUKATOPY BCTPEUAIOTCA. TAKMX CKBAXKUH ITOKA
HE T4K MHOT'O, IO3TOMY U IIPOUCXOAUT paboTa HA
HECKOJIBKUX 34KA34HNKOB OJJHUM U TEM K€ (PJIOTOM.
ITpu aTOM CKBaXUHBI «HOBATOKa», Kak MpaBHIIO,
TPeOYIOT CHEHUAIBHOI'O OOOPYJOBAHMS, K HE IIPOCTO
HOBOI'O O60PYIOBAHMUS, 4 CIIELIUATIBHO 3aKYIIJIEHHOM
Tpyos! 'HKT ¢ NOBBIIEHHBIMY IIPOYHOCTHBIMU
XAPAKTEPHUCTUKAMU UMEHHO I10/] 3TU CKBAKHUHBL
Be3ycioBHO, epes NOAPSIYUKAMU BCTAIOT
CEPBE3HBIE BbI3OBB], KOI'J1d OHU BBIXO/ST HA pa0OTYy.

Y MeHs BOIPOC OTHOCUTEIBHO IIPOTIPAMMHOIO
06€ECIICYEHMS: €I'0O HAJIMYKME — OHO U3 CTAHJAPTHBIX
TPEOOBAHUN TEXHUYECKOTI'O 32/JaHM . Bbl HE
JUCKBATIUPHUIIUPYETE TAKUX IOAPALIUKOB?>

HNBan KamrraHoB: dIoApAAYNK 3ATIOHAET AHKETY
(pOopMaIBHO. A IO (PAKTY, KOI/Id OH BBIXOAUT PA60OTATh
H4 MECTOPOXK/ICHUE U OOHAPYKUBACTCS HACTOSIIEE
MOJIOKEHUE €T, JUCKBAIU(PULIIUPOBATH HOAPAAYNKA
OBIBAET Y2KE MTO3/THO. XOTEIOCH ObI, YTOOBI JKyPHATI
«Bpemst korTro6uHra. Bpems I'PIT»> o6paitias 60sbIiie
BHHMAaHMUS HA 3TY IIPOOJIEMY, 4 TAKIKE ITYOJIUKOBAJI
OOJIBIIIE CTATEH, KOTOPBIE 6bI TOKA3bIBAIN
YHHKAJIbHbIE TEXHOJIOTUH, KOTOPBIE B Poccuu m1u60o
€l1I€ HE UCIIOIb3YIOTCS, TN60 HE PACIIPOCTPAHEHDI
HIMPOKO. ITose3eH 6y/1eT TAKKE ONBIT KPYITHBIX
KOMIIAHHH, TAKNX KaK «[a311pom», «PoCHEPTD»... A MBI
MOTJIH OBl IIOAEIUTHCS CBOUM OITBITOM. DTO OBIJIO ObI
TIOJIE3HO BCEM>.

AHaponuk I'puropses: < loaaepxusalo. }

paboTalor.

Unfortunately, due to the
unreliability of the completion
equipment in our gas and gas
condensate wells at great depths
and high pressures, we are not
following the path of using flush
connections. At this stage, they
simply do not work.

equipment is already
unsafe. However, service
companies do not go on
alarge-scale upgrade of
their parks. The second
problem is that in Yamal,
where our assets are
mainly concentrated,
there is somehow no
competitive oilfield
services market. There are
2 or 3 companies in each
segment, which clearly
does not cover the needs
of even our subsidiaries,
not to mention the
structures of Gazprom and
other large subsoil users.

Now about technology.
Unfortunately, due to
the unreliability of the
completion equipment in our gas and gas condensate
wells at great depths and high pressures, we are not
following the path of using flush connections. At
this stage, they simply do not work. We tried to work
with them from one of the Big Four companies: The
coupling opens, but after hydraulic fracturing, after
stimulation, it either does not close or partially closes.
The tightness of the node cannot be achieved. We
tried with another company from the Big Four and
the same thing happned. As for the tender procedures
that Sergey Simakov spoke about, unfortunately, when
the price of services is paramount, the choice of the
cheapest contractor leads to the fact that you have to
choose the best. We are trying to somehow circumvent
this, choose a better company with a higher rating,
remembering that the qualification criteria that apply
in all companies, I'm sure they are similar, do not allow
contractors to be weeded out at the questionnaire
filling stage, unable to complete the amount of work
that we need.

I do not agree with Gazpromneft: We do not have
"one fleet, one lot." On the contrary, in order to meet
the contractor, we load it as much as possible — at the
same time from several subsidiaries. The company
managed to establish interaction between societies so
that there were no overlaps.

A burning problem is the lack of access to many
oilfields. If the CT fleet can be transported using the
MI-26 helicopter, such transportation is not possible
for the CT fleet. We have to put off work for the winter
period, and it is long and very cold — so much so that
CT cannot work.

Another problem: Some service companies operate
without a software product at all, although the 21st
century has arrived!

Konstantin Burdin: Work in high latitudes is one
of the challenges for Russia and Canada. By the way,
Xtreme Drilling coiled tubing units appeared on the
market, the injector of which is equipped with an
electric motor. They work at temperatures up
to -50 °C. This is a kind of “TESLA” in coiled tubing. }

PROSPECTS
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B cBOIO OUepeb, B KAUECTBE TEMBI
XOUy NPEAJIOKUTE XKYPHAITY
paccienoBaHus MPOUCIIECTBUH,
OCJIOKHEHUUY, ABAPHUH U T. I1.
«OranckHedTeras3» €KEKBAPTAIBHO
PACCBLIAET JIJI O3HAKOMJIECHUS,
K4K MBI 3TO Ha3bIBAEM, <YPOKI».
BBIBO/IBI, KOTOPBIE MBI /IC/IACM,
CIOCOGHBI IPEAOTBPATUTD
MOXOKHE CJIY4IaH, CBI3AHHBIE KaK

C OTKa3aMH1 OOOPYJOBAHMA, TAK U

C 4EJIOBEYECKUM (DAKTOPOM. DTA
MIPAaKTHKA IPUBEJIA K 3HAYUTEIBHBIM
MTOJIOKUTE/IBHBIM PE3Y/IbTATAM,

HA €€ OCHOBE ObLIN PA3pPaA6OTAHbI
MEPOTIPUATHS, KOTOPBIC JICTJIN B
CTAaHJAPT KOMIIAHUH 10 THOKOH
Tpyoe. DTOT CTAHJAPT JOBOJUTCS
JIO BCEX MO PASIUKOB, KOTOPBIE
HOOEXKJAIOT B TEH/ACPAX U BBIXOJAT
Ha pabOTHBD.

I'aymHaa ByJIbIKA, I7IABHBIN
PenaKTOp XKypHaIa «BpeMsa
KonTio6mHra. Bpems I'PIT»: «<MoxkeTr
s Barnma KOMIIaHUS TPEJOCTABUTh
MH(OPMALHIO IO TAKUM
paccaeJOBAHUAM IS TyOITUKALITUNA?
[TOHSTHO, YTO HH(MOPMAITHS JOIDKHA
OBbITh MAKCUMAJIBHO OOE3JTMUYEHHOM,
HO TEXHUYECKH 'PAMOTHO
U3JIOKEHHOI, YTOOBI TIOOOMY
IPOPECCUOHATY OBLJIO ICHO, YTO
IIPOU3OIIO U YTO CAEIATh, YTOOBI
U30€KaTh IIOJOOHOT'O PA3BUTHS
COOBITUI.

AHapoHUK I'puropsnes:
JToCKOMBKY )KypHAI «Bpemsa
KONTIOOMHTra. Bpems I'PIT»
AKKPEIUTOBAH B KOMITAHUU

KoHcraHTvH bypauH
Konstantin Burdin

CkBaxxnHbl «<HOBAT2Ka»,
TpebyioT crneumnansHoOro
obopyaoBaHus, N He MPOCTO
HoBOro obopyaoBaHus, a
cneuyanbHO 3aKynieHHOW
Tpy©Obl THKT ¢ noBbIWeHHbIMK
NPOYHOCTHLIMU
XapaKTepucTMKamMmm UMeHHO

noa 3T CKBa>kUHbI.

NOVATEK's wells require
special equipment, and not
just new equipment, but
specially purchased coiled
tubing with enhanced strength
characteristics specifically for
these wells.

NOVATEK has one of the most
difficult wells in the Russian
Federation today. There are CAT2,
CAT3 — the second, and the third
category of complexity according

to the intenational classifier. There
are not so many of these wells yet,
which is why work is underway for
several customers by the same fleet.
Moreover, NOVATEK’s wells, as a rule,
require special equipment, and not
just new equipment, but specially
purchased coiled tubing with
enhanced strength characteristics
specifically for these wells. Of course,
contractors face serious challenges
when they go to work. I have a
question regarding software: Its
availability is one of the standard
requirements of the technical
specifications. You do not disqualify
such contractors, do you?

Ivan Kashtanov: The contractor
fills out the form formally. But in
fact, when he goes to work at the
field and the present state of affairs
is revealed, it is too late to disqualify
the contractor. I would like the
“Coiled Tubing Times” journal pay
more attention to this problem, and
also publish more articles that show
unique technologies that are either
not yet used in Russia or not widely
distributed in Russia. The experience
of large companies such as Gazprom,
Rosneft will also be useful... And we
could share our experience. That
would be useful to everyone.

Andronik Grigoriev: I

«PocHEdTD», 4 IYMAIO, YTO ITOJTYYUTh MATEPUAIIBI JIJIA

Ny6IUKALIMU BO3MOKHO. Y HAC TAKXKE ECTh MHOT'O

PALMOHAIN3ATOPCKUX IIPEJIOKEHUN U 11O THOKOM

TPyOe, €€ U3BJICYEHUIO, JOBUIBHBIM PA00OTAM U T. IL., U

10 TOPHU3OHTAIIBHBIM CTBOJIAM, 1 10 CIIELIUAIBHOMY

060PYAOBAHUIO HAPAOOTOK MHOTI'O. MBI TOTOBBI

UMM MOJEUTHCA, €CIU HAIIN COOTBETCTBYIOUE

MOJPA3AEJIEHUSA COITIACYIOT ITyOINKALIU>.
KoHcTanTuH BypauH: «Cracu6o 60IbI110€.

DTO KUBOTPENEILYILAS TEMA, KOTOPAs Obly1a OBl B

JKypHaJIE BCEM HHTEPECHA. XOTE 6bl I06ABUTD, UTO

«PocHedTh>» CO3/1a1a CUMYJIATOP TUAPOPA3PhIBA

1acTa HOBOTO TokojeHus «PH-I'PU/T». On

06€CTIEYNBACT BBITIOJIHEHHE BCEX MH)KEHEPHDBIX

pacyeToB, HEOOXOAMMBIX JUIA POCKTUPOBAHUA U

anaym3a I'PIT. DTa nporpamMma aKTUBHO BHEIPAETCS>.
Ixyaps AGyCcaIMMOB, HAYATbHUK CITY>KObI

OI13 LlenTpa I'TM LleHTpa TEXHUYECKOT'O

passutus [TAO «TatHE(PTH> M. B/, lllamuHa:

<1 BIEpBBIE HA 3TOM UHTEPECHOM MEPOIPUATUH,

HO H2/ICIOCh, YTO 3TO HE MOCJIEJHEE MOE YUACTHE.

OueHb HACBIIEHHAS IIPOrPaMMa KOH(PEPEHIINH,

BBICOKOIIPO(PECCUOHAIbHAS AyJUTOPH,
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support. In turn, as a topic I want to offer the journal
investigations of incidents, complications, accidents,
etc. Yuganskneftegaz sends out “lessons” on a quarterly
basis for review, as we call it. The conclusions we

draw are able to prevent similar cases related to both
equipment failures and the human factor. This practice
led to significant positive results; on its basis, measures
were developed that formed the standard for the coiled
tubing company. This standard is communicated to all
contractors who win tenders and go to work.

Halina Bulyka, editor-in-chief of the “Coiled
Tubing Times” journal: Can your company provide
information on such investigations for publication? It is
clear that the information should be as depersonalized
as possible, but technically correctly presented so
that any professional can clearly understand what
happened and what to do to avoid such a development
of events.

Andronik Grigoriev: Since “Coiled Tubing Times”
journal is accredited by Rosneft, I think that it is
possible to get materials for publication. We also have
many rationalization proposals for coiled tubing,
removal of pipe, fishing operations, etc., and a lot of



KOHCTPYKTHUBHBIH AUAJIOT. [10 MOBOAY NEPCIEKTUB:
MEHSA OYEHD PAJIYET, YTO, 10 KParHEN Mepe, B
HAIIIEM PETUOHE — B TaTapcTaHe pacTeT 1015
BBICOKOTEXHOJIOI'MYHOI'O HE(YTETA30BOr'O CEPBHUCA,
U UMCHHO KOJITIOOMHTOBBIX TEXHOJIOTUI. B
YACTHOCTH, AKTUBHO PA3BUBAECTCA IIPUBJICUEHNE
KOJITIOOMHTA IPU MHOTOCTaiuiHOM T'PIT.
VCUIMBAIOTCS KOMIIETEHITUHM, HAOUPAETCS ONBIT
U B IPYTUX CJIOKHBIX paboTax. Bce 310 OueHb
O6HAJIEKUBAET. XOTEIOCh OBbI TOGIATOAAPUTD
OPraHU3ATOPOB 34 3TY MOJIE3HYIO KOH(PEPEHITUIO.
Oster BOMH, pyKOBOJUTEIb UHKECHEPHO-
TEXHUYIECKOTO IIeHTpa OO0 «Ppak/xeT-Bonra»:
«Ha MO B3IJI4/], POCCUICKUH PBIHOK HEPTETA30BOI'O
CEPBUCA XKIET CJICAYIOLIEE: YMEHBIIUTCA KOJTUYECTBO
CKBA’KMH U CKBAXKMHO-oOnepanuit. CB13aHo

3TO C TEM, YTO 3aKA3YUKY,
epeHNMas [IEPEJOBOI OIIbIT, U
B TOM YHUCJIE OIIBIT CJIAHLIEBUKOB,
OyAYT YBEJITUUUBATD AJTUHY

TOPHU3OHTA/JIBHBIX CTBOJIOB, 34 CUCT

YECro COKPATHUTCA KOTHICCTBO

CKBa’KHH, HO BbIPACTET CTOMMOCTDb

CKBa>KHHO-OIIEPAITHH, KOTOPBIC
MBI 6y/IEM IIPOBOAUTE. 32 CIET

3TOr'O PBIHOK HEPTECEPBUCA OYAET

COKPAIaThCA.

3AeCh IOJHUMAJIACh IPO6IEMA
JOCTABKH OOOPYIOBAHUA HA
OTIAJIEHHBIE MECTOPOXKICHMUS.
Jna THKT akTyanbHa HE TOIBKO
OHA, HO U IIPOCTO NEPEJBUKEHNE
IO IOPOTaM. YKECTOUUIIUCH
TPEOOBAHUS 3AKOHO/IATE/IbCTBA,
Y MBI CTAJIKUBAEMCS C 6OJIBITNMHA
TPYAHOCTSMU, TIJIATUM OT'POMHBIC
JIEHBbI'U. BbIXO/, KOTOPBIN 37€CH
MOT 6Bl OBIT, — 3TO PEXKUM
stand-by, HO 3aKa34YHK 3KOHOMUT
U HE KEJIACT PA3BUBATH 3TO
HarpasieHue. Takxe 60bIasn
pobseMa — HEXBATKA

I'PaMOTHOrO nnepcoHaa 1o 'HKT».

HaHa CaxXHII0Ba, HA4aJIbHUK
otaesa ITITP u I'TM AO <HK
«Konganedrp», [TAO «HK
«PocHedTh>: <fI BriepBbIC HA
JIAaHHOI KOH(pepeHIun. Cnacubo
3a npurnamieHue. Cnacuoo
BCEM JIoKIaagnKaM. Kak
MPEACTABUTEb [€OJIOTNYECKOH
CJIy>KOBI XOUy CKA3aTh, YTO
MOJO6HBIE KOH(PEPEHIINU
HY>KHBI, YTOOBI Pa3BUBATb HOBBIC
TEXHOJIOTUN. JINYHO MHE, KaK
cnenuanucty 1o I'TM, 31ech
O4YEHb UHTEPECHO.

n aHanu3a Prl.

Spnyapa Abycanvmos
Eduard Abusalimov

B TatapcTaHe pacteT gons
BbICOKOTEXHOJNIOMMYHOIO
HedTerasoBoro cepsuca, u
MMEHHO KONTIOOMHIOBbIX
TexHonorumn. B yactHocTy,

aKTMBHO pa3BMBaeTCA
npuenevyeHme KoNTOOUHra
npu MHoroctagumHom Pr1.

In Tatarstan, the share of
high-tech oil and gas services,
and specifically coiled tubing
technologies, is growing. In
particular, the involvement of

coiled tubing with multi-stage

hydraulic fracturing is actively
developing.

«PocHedTb» co3pgana cmmynaTop rmgpopaspbiBa
nnacta Hoeoro nokonenus «PH-rP». OH
obecrneynBaeT BbIMONIHEHME BCEX MHXKEHEPHbIX

pacYyeToB, HEOOXOANMbIX 4SS MPOEKTUPOBAHNS

Rosneft has created a new generation fracturing
simulator RN-GRID. It provides the implementation
of all engineering calculations necessary for the
design and analysis of hydraulic fracturing.

groundwork has been done for horizontal wellbores,

and for special equipment. We are ready to share them

if our respective departments coordinate publications
Konstantin Burdin: Thank you very much. This

is a burning topic that would be of
interest to everyone in the journal.

I would like to add that Rosneft has
created a new generation fracturing
simulator RN-GRID. It provides the
implementation of all engineering
calculations necessary for the design
and analysis of hydraulic fracturing.
This program is being actively
implemented.

Eduard Abusalimov, Head
of Service, OPZ, Center for Well
Intervention, Center for Technical
Development, PJSC TATNEFT named
after V.D. Shashin: This is my first time
at this interesting event, but I hope
that this is not my last participation. A
very rich conference program, a highly
professional audience, constructive
dialogue. As for the prospects: I am very
pleased that, at least in our region — in
Tatarstan, the share of high-tech oil
and gas services, and specifically coiled
tubing technologies, is growing. In
particular, the involvement of coiled
tubing with multi-stage hydraulic
fracturing is actively developing.
Competencies are strengthened,
experience is gained in other complex
jobs. All this is very encouraging.
I'would like to thank the organizers for
this useful conference.

Oleg Voin, head of the engineering
and technical center of FrakJet-Volga
LLC: In my opinion, the Russian oil
and gas service market expects the
following: The number of wells and
well operations will decrease. This is
due to the fact that customers, adopting
best practices, including the experience

of shale workers, will increase the length of horizontal

Anexcei ITecTpHuKOB, MeHeKeD JlernapramenTa
HAYYHO-TEXHUYECKOI'O PA3BUTHUA U UHHOBAITAH
ITAO «HK «PocHE(DTH»: «XOTEIOCH OB 330CTPUTH

boreholes, thereby reducing the number of wells, but
the cost of well operations that we will carry out will
increase. Due to this, the oilfield services market will

PROSPECTS

shrink.

BOIIPOC, KOTOPBIH 3€Ch YK€ ITOJHUMAJICS, A UMEHHO:
Here the problem of equipment delivery to remote }

YPOBEHDb ITIOATOTOBKH MHKCHCPOB, KOTOPBIC }
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pab6orator B I'PIT u B oco6ennoctu B THKT. ¥
MEHS €CThb BO3MOXKHOCTDb CPABHUBATE, U, CKAXKY
4gecTHO, B 'HKT nouemy-To jiej1a NoXyske. 34eCh
MEHBIIIE BEAETCI MHKEHEPHBIX PACYETOB, MEHBIIIE
OOCYK/IEHU TEXHUYECKUX BOIIPOCOB: KAK
MPOILIA IPOMBIBKA, KAKHUE HATIPSKEHU S, IOUYEMY
THOJIYYMJIN 3ATSKKY U T. I1. IT03TOMY aKTHBHO
noaJepkuBaio HaunHaHuA ICOTA o o6y4ueHHIO
B o6mactu 'HKT. HopMabHBIX KYPCOB, KOTOPBIE
J1aBaJIA OBl HE IIPOCTO OMHUCAHHUE IIPOLIECCA, HO
U COAEPKAIN ObI MTH(POPMAITUIO O (PU3NUECKUX
COCTOSAHUAX (HATIPSDKEHHOCTU MAaTEPHAIIA,
TU/IPABJIMKE, TEUEHUAX CO B3BECAMH U T. IL.), YBHI,
HeT. O6CYK/IEHUE TAKOM TPOOIEMATUKHU ObLIIO ObI
O4Y€Hb NOJIE3HO I Bced otpacau I'HKT.

Bropori BasKHENIINHI BOIIPOC — 3TO

3aKa3unku, nepeHnmas
nepeaoBoV onbIT, U B TOM
yucne onbIT CIaHLEBUKOB,
OyayT yBeNUYMBATb ANUHY
FrOPU30OHTaSIbHbIX CTBOJIOB,
3a CYET Yero CoKpaTUTCs
KONMMYeCTBO CKBaXWH,

HO BblpacTeT CTOMMOCTb
CKBa>Xwu HO-OI'IGp&LI,MVI.

Customers, adopting best
practices, including the
experience of shale workers,

fields was raised. For CT,
not only it is relevant, but
just the movement on

the roads is complicated.
Legislation has become
tougher, and we face great
difficulties, we pay a lot of
money. The solution, which
could be here, is stand-by
mode, but the customer
saves and does not want
to develop this area. Also a
big problem is the lack of

R competent CT staff.
will increase the length Inlzl a Sakhipova
of horizontal boreholes, Head of Design and

porpaMMHoe o6ecriedeHre. ECTh T y CEpBUCHBIX thereby reducing the number Development Department,

komnaHu# goctyi K I[1O s THKT u nocunpHa
JIML 11 HUX CTOUMOCTD 3TOro I1O, uMeroTcs mn 'y
HUX CIEITNUAJIUCTBL, KOTOPBIE YMEIOT UCIIONIb30BATh
31O I[1O? MBI Yy €65 B KOMITAHUU PA3MBIILISEM
HAa/Jl 5TUMHU BOIIPOCAMH, PA6OTAEM B HAIIPABIECHUN
YCUJIEHUS HAIIUX UHCTUTYTOB B OOJIACTH paCyeTa
3a/1a4, cBs13aHHbIX ¢ THKT. OueHb HHTEPECHO MHEHUE
YYaCTHHUKOB KOH(PEPEHITUH IO JAHHOMY ITIOBOY>.
KoncranTuH bypauH: <Borpocsl, KOTopble Bl
MOCTABWIH, AKTYAJIbHBI JJ1 OTPACTIN. BO-IEPBBIX,
JocTyI K ITO OrpaHUYUBAET ETO JOCTATOYHO BBICOKAS
CTOUMOCTbD. BO-BTOPBIX, B CEPBUCHBIX KOMITAHUAX
NPAKTUYECKH OTCYTCTBYIOT CIIELIUATIUCTBI, KOTOPBIE
MOIIN 6Bl 'PAMOTHO YIIPABIATh 3TUM [1O 1 fenaThb
CJIOJKHBIE pacyeThl. Kpome Toro, He Bce mporpaMMbl
CIIOCOGHBI IMTOKPBITH CJIOKHBIE
3aza4u. Hanpumep, a30THPOBAHHYIO
MPOMBIBKY B TPEX(PA3HOI CUCTEME
B TOPU30HTAJIBHOM CKBAKMHE
HE KaX/1as1 IPOI'PaMMa CUYUTACT
KOPPEKTHO. XOTEJIOCH 6bI, 4TOOBI
TAKUE MEUJPKEPBI, KaK «<POCHEDTH»,
BBIXO/IMJIM HA PHIHOK cO cBouM I1O. JIpyroe feio, 4To
POCCUIICKUIT PBIHOK JIOCTATOYHO HEOOJBIIIOHN U Ha
HEM PabOTAET BCErO MOPSIJIKA COTHH KOJITIOOMHIOBBIX
YCTAaHOBOK».
ITaBes EropoB, renepasbHbIt JUPEKTOP 11O Poccrn
u crpanaM CHI, komnanua SHINDA: «<Hamra komnanus
— nipousBoauTenb THKT. Y MeHs 1Ba TPeIIOKEHN
s aynuropuu. Ilepsoe. Tyt
HEO/THOKPATHO I'OBOPUJIOCH 06
YCJIOKHEHUH ONIEPAIIUIA, U3 YETO
CJIEYET, YTO CaMa TMOKas Tpy6a
MOJKET 1 JJOJDKHA YCJIOKHATHCA. Hamma
KOMIIAHHA I'OTOBA IIPEAJIOKHUTD
Ppa3paboOTKy CIELNAIBHBIX CHCTEM
MOJI KOHKPETHBIE CKBAXKUHEL HO
6€3 KOOIEPaLINH C 3aKA3YUKAMU
TaKas paboTa HEBO3MOXKHA. MBI
I'OTOBBI [IPUE3KATH K BAM B O(PHCHI
U OOCYXK/JATh C TEXHUYECKHUMU
CHEUATHUCTAME BAITH IOTPEOHOCTH:
KaKYIO HY>KHO CO3/1aTb TPyOy
U KaK OH4 JIOJKHA paboTaTh.
DTO JJINTENBHBIE [IPOEKTHI,
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of wells, but the cost of well
operations.

AKTVBHO MnopaepXmnBato HauMHaHUs
ICoTA no oby4eHuto B obnactu THKT.

| actively support ICOTA training in
coiled tubing.

B cepBUCHbIX KOMNAHUSAX
npaKkTU4yecKn oTCyTCTBYIOT
crneumanmncTbl, KoTopblie MOruv Obl
rpamoTHo ynpaenath O v genatb
CNoXHble pacyeTbl. Kpome TOro, He
BCE NMpOrpaMmbl CNOCOOHbI MOKPbITh
CJIOXHbIE 3a4a4MW.

In service companies there are
practically no specialists who could
competently manage software

and make complex calculations. In
addition, not all programs can cover
complex tasks.

Oil and Gas Company
Kondaneft JSC, Rosneft
Oil Company PJSC: This

is my first time at this
conference. Thanks for the invitation. Thanks to all the
speakers. As a representative of the geological service,
I'want to say that such conferences are needed to
develop new technologies. Personally, as a specialist in
geological and technical measures I van admit thar rhe
conference is very interesting for me.

Alexey Pestrikov, Manager of the Department of
Scientific and Technical Development and Innovation
of Rosneft PJSC: I would like to focus on the issue
that has already been raised here, namely, the level of
training of engineers who work in hydraulic fracturing
and, in particular, with CT.
I'have the opportunity to
compare and, to be honest,
what concerns CT, for some
reason, things are worse.
There are fewer engineering
calculations, less discussion
of technical issues: how was the washout, what voltage
there was, why did they get a puff, etc. Therefore, I
actively support ICOTA training in coiled tubing. There
are, alas, no normal courses that would give not just a
description of the process, but also contain information
about physical conditions (material stress, hydraulics,
flows with suspensions, etc.). A discussion of such issues
would be very useful for the
entire CT industry.

The second most important
issue is software. Do service
companies have access to CT
software and is the cost of
this software affordable for
them, do they have specialists
who can use this software?
We, at our company, reflect
on these issues, work
towards strengthening our
institutions in the field of
calculating tasks related
to CT. The opinion of the
conference participants on



PACCYUTAHHBIE HA TO/I-TIOJITOPA.
V HAC yKe eCTh yCIIEIHBINA OIbIT
COTPYAHUYECTBA C KOMIIAHUAMU
«OOJIBIION YETBEPKU», U MbI TOTOBBI
COTPYLHUYATD C POCCUMCKUMU
HOTPEOUTENAMU.

Bropoe — 3T0 HEOOXOAUMOCTD
IUTAHUPOBAHMUSL. PBIHOK IBHKETCA
B HAIIPABJICHUU YBEJIUYECHU S
auameTpa u inHel THKT.
COOTBETCTBEHHO, 66-51 TPY6a C
TOJIIIUHON CTEHKU 5,5 MM, JIJTHHON
1000 M 6yzeT BECUTh IPUMEPHO
45-50 T. YTOOBI JOCTABUTD
TaKyIO TpyoOy u3 Kuras na fImann,
HOTPEBYETCS PA3PELUICHUE, IS
MHOJATOTOBKH KOTOPOI'O HYKHO
KaK MUHUMYM 2-3 Henenu. Kpome
TOr'O, JOCTABKA TPYObI HEPEJKO
3aHHUMAET OOJBIIE BDEMEHU,
4eM €€ IIPOU3BOJACTBO. OYeHb
YaCTO BAXKHBI CDOKH, 34 KOTOPBIE
TPy6a MOXKET OBITh IIOCTABJICHA,
MO3TOMY POJIb INTAHUPOBAHUS,
XOTS OBl CPEJTHECPOYHOTO, CIIOKHO
NEPEOLEHNUTD. Jl TOHNUMAIO, YTO
3TO HATIOMUHAET IVIAHOBYIO
3KOHOMUKY 3IMIOXH COLIUATIN3MA,
HO JKEJIATEJIBHO, YTOOBI Y HAC
ObLJI KAKOH-TO MJIAH, T'OJIOBOH
UJIU TPEXMECSYHBIN. TAKKE MBI
TOTOBBI (DOPMHUPOBATH CKJIAJICKUE
MO3UIIAH, HO B KOOIIEPALHH C
CEPBUCHBIMU KOMIIAHUSIMM».

Kamuias KapuMoOB, JUPEKTOP

MO PAa3BUTHIO OM3HECA U HOBBIM TEXHOJIOIUAM
00O dlakep CepBUC»: «MBI XOTEIHN ObI TOJETUTHCS
uHopmanyen. OqHUM U3 OyyIUX HAIIPABJICHUH
Ppa3BUTHS HEPTErA30BOI'O CEPBUCA, HA HAIII B3IJISA/,
CTaHET BHJICO(UKCAITUS — BE3/IE, I7IC TOJIBKO
MOKHO: Ha YCTh€ CKBA’KHHBI, B OIIPE/ICJIEHHBIX
TOUYKaX. TAKOFH MOCHLI 32/1aJ1 HAII 3aKA3YHK

«PocHedTH». MBI, €CTECTBEHHO,
OCHACTUJINUCh U PEIINIU 3TOT
MHCTPYMEHT HUCIIOJIb30BATh B CBOUX
1esix. HepaBHO MBI OCHACTUIIN
BU/ICOKAMEPAMHU MTOCJIEHIOIO
KOJITIOOMHTOBYIO YCTAHOBKY. B
IUIAHAX Y HAC 1 YK€ 3AKYIIJIEHO
060pyIOBAHNE, U OOPA30BAH
COOTBETCTBYIOIUH OPHUC. MBI OyZIEM
BECTHU MOHUTOPHHI pabOT BCEX
6puraj; B pexxume 24/7, JOCTyIIHbIA
TAKXKE 32KA3UHKY>.

Osier BoMH: <Y HAC B KOMITAHUH
«Ppaxk/xeT-Bonra» mogo6Hasn
CHCTEMA PEAJIM30BAHA YK€ TABHO.
Padoraetr HUTC — 1ieHTpaIbHAS
WHXXEHEPHO-TEXHUYECKAS CIIYXKOA,
KOTOpAasi OTCJICKUBAET JCHCTBUSA
IIEPCOHAJIA. DTO JOTIOTHUTEIBHBIH
MHCTPYMEHT 110 MUHHUMHU3AIIUN

aBen Eropos

Pavel Egorov

YacTo BaXKHbI CPOKMU, 3a
KoTopble Tpyba MoXeT ObITb
nocTaBfieHa, MO3TOMY pPosib
NIaHNUPOBaHUs, XOTS Obl
CpepHECPOYHOro, CJIOXKHO
NepeoLEeHNTD.

The timing for which the
tubing can be delivered

is important, so the role

of planning, at least
medium-term, is difficult to
overestimate.

NHHa Caxmnosa
Inna Sakhipova

this subject is very interesting.

Konstantin Burdin: The questions
you posed are relevant to the industry.
Firstly, access to the software is limited
by its rather high cost. Secondly, in
service companies there are practically
no specialists who could competently
manage the software and make
complex calculations. In addition,
not all programs can cover complex
tasks. For example, not every program
considers nitrided washout in a three-
phase system in a horizontal well to be
correct. I would like for such majors as
Rosneft to enter the market with their
software. Another thing is that the
Russian market is quite small, and only
about a hundred coiled tubing units
operate here.

Pavel Egorov, General Director
for Russia and the CIS, SHINDA: Our
company is a CT manufacturer. I have
two suggestions for the audience. The
first one. Here it was repeatedly said
about the complication of operations,
from which it follows that the coiled
tubing itself can and should be
complicated. Our company is ready
to offer the development of special
systems for specific wells. But without
cooperation with customers, such
work is impossible. We are ready to
come to your offices and discuss with
your technicians your needs: what
tubing should be created and how it

PROSPECTS

should work. These are long-term projects designed for
ayear and a half. We already have successful experience
in working with the Big Four companies, and we are
ready to cooperate with Russian consumers.

The second is the need for planning. The market is
moving in the direction of increasing the diameter and
length of the CT. Accordingly, the 66th CT with a wall

thickness of 5.5 mm and a length of
1000 m will weigh about 45-50 t.
To deliver such a tubing from China
to Yamal, a permit is required, the
preparation of which requires at least
2 or 3 weeks. In addition, the delivery
of the CT often takes longer than its
production. Very often, the timing for
which the tubing can be delivered is
important, so the role of planning,
at least medium-term, is difficult to
overestimate. I understand that this is
reminiscent of the planned economy
of the socialist era, but it is desirable
that we have some kind of plan, annual
or three month. We are also ready
to form warehouse positions, but in
cooperation with service companies.
Kamil Karimov, Director of
Business Development and New }

Ne 1 (071) Mapr/March 2020 17



[TEPCITEKTHBDI

ABAPUHHBIX CUTYAITUN B DEXKUME
PEAIBHOIO BPEMEHU, KOTOPBIA
IO3BOJIAET HAM CHU3UTD KOJIMYECTBO
ABAPUIHDIX CUTYALA>,
KoncranTun bypaun:
«YBAXKAEMBIE KOJUIETH, 51 6JIATOLAPIO
BCEX YYACTHUKOB 34 BbICKA3a4HHbBIEC
MHEHUS U KOHCTPYKTHBHBIN
IUaJIor. B 3aKIo9eHue 1 661 XOTEJT
HOJHATB €IIIE OJHY TEMY. BCe MbI
CETOIHS MOIb3YEMCS ITIPOAYKTAMU
UHTEI'PALUH, CAMBIM XaPAKTEPHBIM
U3 KOTOPBIX ABIAETCA <STHIEKC.
Takcwy. I[Touemy ceffgac CEpBUCHBIE KOMITAHHUU HE
3aPa0aTHIBAIOT CTOIBKO, CKOJIBKO MOIVIM ObI? IToTOMY
4TO 3aTPYKEHHOCTD UX (DIIOTOB HE COCTABIAET 100%.
KoHe4uHO, Takue 3aKa34yuKy, Kak «fOranckuedreras»,
MOTYT Ce6€ NMO3BOJIUTh 3aKOHTPAKTOBATh
20 (p10TOB M IEPENBUTATD
UX I10 MECTOPOXKIECHUIO,
IIPU 3TOM UX 3aIPy3Ka
OyaeT OIM3Ka K
MAaKCHUMAJIBHOWU. [Ipyrue
34KA34YHUKH, TAKUE KaK
«HOBAT®K>, nBUTAIOT
UX MEXY CBOMMH
JIOYEPHHUMHU OOIECTBAMH.
A 9TO, EC/T KOHTPAKTOBATH
y BaC OyZeT equHas

MHTEIPUPOBAHHAS system to contract, as is already
CHCTEMA, KAK 3TO happening with freight carriers,
YK€ TIPOUCXO/IHT C and co-tubing services will act as
[ICPEBO3INKAMHU IPY30B, subcontractors, which will increase
4 YK€ B KA9CCTBC the utilization of their fleets?
CyONOAPASYHUKOB OyyT

BBICTYIATh CEPBUCHI

10 KOJITIOOUHTI'Y, KOTOPBIE 34 CYET 3TOI'O YBEIUYAT
YTHIN3ALNIO CBOUX (PJIOTOB? YCIIOBHO I'OBOPSI, OHU
OyayT paboTaTh 1O BBI30OBY. Kak BaM BUJUTCS TAKAS
CHUCTEMA IOCTPOECHU S B3aMMOOTHOLIECHUI? ByieT mu
3TO paboTATh HA KOJITIOOMHI'OBOM CEPBUCE? 1 UMEIO B
BUJIY CEHYAC IIPOCTBIE PA6OTHI: IIPOMBIBKH, OCBOCHHE
CKBA)KUH, PPE3ZEPOBAHUS — TO, UTO 3aHUMAET 95%
pbIHKA. Beab ecnu cranaapTHbii (pirot 'HKT He
JIEIAET IIECTD OIEPALINI B MECAL], TO OH CTAHOBUTCS
HEpEeHTA6eIbHbIM. [I03TOMY 1 Ha3pea TaKkas Ucsl.
TTOHSATHO, YTO K TAKOH CUCTEME NPUCOCTUHSTCS

HE BCE KOMITAHHUM, HO OYEBU/IHO, YTO HECKOJIBKHUM
KOMITAHUSIM, IPEOCTABIISIONUM KOJITIOOUHI'OBBIE
YCJIyI'H, BBI'OAHO OBLIIO 6bI OObEAUHUTHCA IO/, (PI1arom
opHoro uHTerparopa. I[lpejnararo o6CyuTb 3Ty U/ICIO
Ha CTPaHULAX )KypHaIA «BpeMs KonTio61Hra. Bpemst
I'PID>.

Bce MBI HAXOZJUMCSI B PBIHKE, U 33/]a4a HaIIeH
JUCKYCCUH — NOAYMATb, KAK B 3TOM PBIHKE OCTABATbCS
PEHTAOEIBHBIMH, KAK PA6OTATb 3(PPEKTUBHO.

TOJIBKO AECHCTBYS COOOIIA, MBI CMOKEM JIOOUTHCS
3(PPEKTUBHOCTU 1 OCTABATHCS HA IUIABY B PBIHKE,
KOTOPBIH Ha CETOHS CIIOXKUIICS B Poccumy.

AHAITHTHYECKAs IPYIIIIA XKypHAIA
«Bpems:a xkoinTo6uHra. Bpemsa rPIl»
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OnHMM 13 OyayLWwMX HanpaBieHU
pa3BUTUS HedTerasoBoro cepemca
CTaHeT Buaeodukcauns — Besae, rae
TOJIbKO MOXHO: Ha YCTbe CKBAXMHDbI,
B orpenesieHHbIX TOYKaX.

One of the future directions of the
development of the oil and gas
service, in our opinion, will be video
recording — wherever possible: at the
wellhead, at certain points.

A 4TO, eCnNn KOHTPaKTOBaTb

6y,£|,eT €JNHaa MHTerpmpoBaHHas
CNCTEMA, KaK 3TO Y>Ke MponcxoanT
C riepeBo341MKaMu rpy3oB., a y>Xe B
KayecTBe cybrnoapsiaumkos OyayT
BbICTYMaTb CEPBUCHI MO KOﬂT|'O6|/|Hry, emergencies in real time, which allows us
KOTOpble 3a CHET 3TOro yBennyar
YTUNN3aLUMIo CBOUX q)J'IOTOB?

What if you have a single integrated

Technologies, Packer Service
LLC: We would like to share
information. One of the future
directions of the development
of the oil and gas service,
in our opinion, will be
video recording — wherever
possible: at the wellhead,
at certain points. Such a
message was delivered by our
customer, Rosneft. Naturally,
we were equipped and
decided to use this tool for
our own purposes. Recently, we equipped with cameras
the latest coiled tubing unit. We have plans, and we have
already purchased equipment and set up an appropriate
office. We will monitor the work of all teams 24/7, also
available to the customer.

Oleg Voin: We at Frak]Jet-Volga
have implemented such a system for
along time. CETS operates — a central
engineering and technical service
that monitors staff actions. This is
an additional tool for minimizing

to reduce the number of emergencies.

Konstantin Burdin: Dear colleagues,
I thank all participants for their views
and constructive dialogue. In conclusion,
I would like to raise another topic. Today
we all use integration products, for
example Yandex Taxi. Why now service
companies do not earn as much as they
could? Because the load of their fleets is
not 100%. Of course, customers such as
Yuganskneftegaz can afford to contract
20 fleets and move them around the field, while their
load will be close to maximum. Other customers, such
as NOVATEK, move them between their subsidiaries.
But what if you have a single integrated system to
contract, as is already happening with freight carriers,
and co-tubing services will act as subcontractors, which
will increase the utilization of their fleets? Relatively
speaking, they will work on call. How do you see such
arelationship building system? Will it work on a coiled
tubing service? I mean simple works now: washout, well
development, milling — that occupies 95% of the market.
After all, if the standard fleet of coiled tubing does not
perform six operations per month, then it becomes
unprofitable. That is why I have such an idea. It is clear
that not all companies will join such a system, but it is
obvious that several companies providing coiled tubing
services would benefit from uniting under the flag of
one integrator. I propose to discuss this idea on the
pages of the journal.

We are all in the market, and the goal of our discussion
is to think about how to remain profitable in this
market, how to work efficiently. Only by acting together
can we achieve efficiency and stay afloat in the market
that has developed in Russia today.

Analytical Group of the Coiled Tubing Times
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TexHonorua noBbilleHMA HedhTensBNeUeHNn
M3 HEOAHOPOAHDIX KAPOOHATHBIX
KONNEKTOPOB C NPUMEeHEeHMeM 0OKOBbIX
rOpPU3OHTANbHbIX KAHANOB

Technology for Enhanced Oil Recovery from
Heterogeneous Carbonate Reservoirs Using
Lateral Horizontal Channels

9.M. ABYCAJIIMOB, ®.3. HCMATHJIOB, P.i>. XYCAHHOB, ITAO <TaTHedTH>;
P.A. TABAIITHUKOB, P.M. AXMETIIIHH, 1.H. ATBUITAPEEB, 00O <TarpaC-PemCepBuc>

E.M. ABUSALIMOV, F.Z. ISMAGILOV, R.F. KHUSAINOV, Tatneft PJSC;
R.A. TABACHNIKOV, R.M. AKHMETSHIN, I.N. ADYLGAREEY, Tagras-RemService LLC

Paccmampusaemcs ucnoiv306aHue
OOKOBLLX 20PUSOHIMASILHBLX KAHAIO8
MAN020 OUAMEMPa C MOUKU 3PEHU
U3BNIeHeHUS MPYOHOUSEILeKACMBLX 3GNACO8
U3 HEOOHOPOOHBLX NAOIMHBLX KOJJICKIMOPOB.
Ocseujerbl mexHoiouMecKue peutersl,
UCNONIL30BAHHBLE 8 KOMNAHUU, NPOOSIeMUL,
noNYHeHHble NPU BHeOPeHUL MEeXHOI02UL,
a maxice Pe3ynomamaol NPUMEHeHUA U
MOUKIU MEXHONI02UMECKO20 POCMAL.

B nocnegHue rogsl OOMUNA BEKTOP
pazpaboTku B [TAO «TaTHE(DTH» CMEMIAETCS
B CTOPOHY MECTOPOXKJEHUIH, CJIOKEHHBIX
KapOOHATHBIMU ITOPO/IAMH, OTHOCSIITXCS
K KaTETOPUHU TPYJHOU3BIEKAEMBIX C OOIIEH
JIOJIs1 HEBOBJIEYEHHBIX 34I14COB 57%. CnexyeT
OTMETHUTD, YTO TEKYIIUE TEMITBI OTOOPA 3AM1ACOB
HE MO3BOJIAIOT 3(P(PEKTUBHO BEIPAO6ATHIBATD BECH

PECYPCHBIN ITOTEHIUAI KapOOHATOB HIKHETO U 3.M. Abycanvimos
CPEMAHETO KApOOHA — OOIIAs IOJIS1 U3BJICUEHHBIX E.M. Abusalimov
34I14COB U3 KAPOOHATOB COCTABJISIET BCETO 21%

(puc. 1).

ITpOIIeCC Pa3paGOTKU IAHHbIX TUTACTOB The paper discusses the application of small diameter
GCIGKHACTCS HAMIIMEM CCTECTBEHHbBIX lateral horizonial channels for production of bard-to-
TPEIINH, IPOCTUPAIONUXCA B BEPTUKAIBHOM recover reserves from heterogeneous tight reservoirs.
HATIPABJIEHHH, OTCYTCTBHEM 3(h(heKTUBHOL The paper describes technological solutions used
crcTempt [TT1/] B 6TH3KMM PACTIONOKEHHEM in the Company, challenges encountered during
BOJIOHACHIIIEHHBIX MIACTOB, 9TO B COBOKYITHOCTH the implementation, results of the application and
YBEJMYUBACT PUCKH TIPOPHIBA ITACTOBOM milestones for technological growth.

BOJIBbI, OCOOEHHO IIPU ITPUMEHEHUN METO/IOB
CTUMYIALUY I1aCTA. CIeAyeT OTMETUTD, UTO JIJIA In recent years, the focus of field development in Tatneft
OAIIKUPCKOTO U TYPHEUCKOT'O APYCOB XaPAKTEPHO PJSC has shifted towards the carbonate reservoirs classified
HH3KOE IIJIACTOBOE JIABICHIIE as hard-to-recover reserves with a total share of recoverable
(B cpepneM 50—-30% OT HAYAJIBHOTO). reserves of 57%. It should be noted that the current
[NepeuncneHHble (PAKTOPBI OKA3BIBAIOT production rate does not allow for the efficient production
HETATUBHOE BIUAHUE HA KOI(PPUITUEHT of the entire resource potential of lower and middle Carbon
U3BJIEYEHUS YITIEBOJOPOJIOB U HA period — the total share of reserves extracted from Carbon
NPOAYKTUBHOCTD CKBAKUH. reservoirs is only 21% (Figure 1).

[1s1 pemenys 3aa9u NHTECHCU(PUKALTUIH The process of development of these reservoirs is
NPUTOKA HEPTHU B ITUX YCIIOBUAX complicated by natural fractures extending in the vertical
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MU POKOMACHITAOHOE TPUMEHEHHUE MOy YUIN
MPOCTBIE CONISTHOKUCIOTHBIE OOPAOOTKH, 4 B
JlaJIbBHENIIIEM 1 60JIEE CJIOKHBIE CEIEKTHBHDBIE
TEXHOJIOTHH, TAKUE KAK [IUKINYECKUE KUCTIOTHBIE
06pabOTKH C TPUMEHEHUEM KUJJKOCTE-
OTKJIOHUTENEH. BaXKHO IMOJYEPKHY Th, YTO
3HAYUTEJIBbHAS IOJISI KAPOOHATHBIX OOBEKTOB
Pa3pabOTKU IKCIIYATUPYETCA C IPUMEHEHNEM
CKBaKHH C OTKPBITBIM TOPU30HTAJIbHBIM
OKOHYaHHUEM, B KOTOPBIX MHOT'OKPATHBIE
KUCJIOTHBIE OOPA0OTKH CO BDEMEHEM HE IPUHOCAT
3KOHOMMYECKH OOOCHOBAHHBIX PE3YIBTATOB U
UMEIOT HEJJOCTATOUHYIO IIPOJOJIKHUTENIBHOCTD
apdekTa (OKOJIO 3—5 MeCALEB) (PUC. 2).

Crnenuanucramu [TAO «TatHeDTH> 1
00O «TarpaC-PemCepBUC» 6B1 OCHOBATEIBHO
M3Y4YEH ONBIT Pa6OT HA MECTOPOXKIEHHUH U
MPEJIOXKEH MUJIOTHBIN MIPOEKT 6y PEHMU S GOKOBBIX
KaHAJIOB MJIOT'O JUAMETPA C HOCIEAYIOMIEH
JUHAMUYECKON CTUMYJIAIIHEN.

JIJ151 peanusanuy NIOTHOTO IIPOEKTA BEIOPAHBI
CJIEAVIONIUE KPUTEPUU TPUMEHUMOCTH:

— OGBOJHEHHOCTb MPOAYKITHU — He 6os1ee 60%;

— 6271aHCOBBIC 3AITaChl He(TU — HE MEHEE G5 THIC. T,

— HAaKOIUIEHHBIN OTO6OP HEPTHU IO CKBAKUHE —

He 6oee 40 ThIC. T,

— He@dTEHACHIIEHHAA TOMIWHA TIJIACTA — HE
meHee 7,0 M;

— IIJIACTOBOE IABJIEHUE JOJIKHO OBITH HE MeHee 0,3
OT HAYAJILHOI'O;

— JAUAMETP FOPU3OHTAIBHOI'O OTKPBITOI'O CTBOJIA
CKBA)XUHBI — HE 60J1€€ BHYTPEHHETO JUAMETPA
3/KOJIOHHBI;

— HMHTEHCHUBHOCTb HA60PAa yIy1a (KPUBHU3HA
OTKPBITOT'O CTBOJIA) — He 60see 67/10 m.

INpuHLMN 6YPpEHNA KAHAJIOB JOCTATOYHO
TPAJAUIUOHHBINA: CITYCKAETCA KJIMH-OTKJIOHUTEID,
326y puBaAETCsI OOKOBOE OTBETBJICHUE, OypPUTCS
OOKOBOY KaHAJI, OUUIIAETCA CTEHKA IIOPOJBI OT
KOJIBMATAHTOB (PUC. 3).

ITo mepe coBepPIIEHCTBOBAHUS
TEXHOJOI'MYECKUX IIPUEMOB U HAPAOOTKH OIIbITA
OMPO6OBAHO GYPEHUE KAHAIOB JHAMETPOM 68 MM
C PA3/IMYHBIM ATICU/AIBHBIM YIJIOM, TTTyOMHOI U
KOJIMYECTBOM KAHAJIOB B 3aBUCUMOCTH OT LI€JIEBOM
30HBI C IOTEHITNAJIBHBIMU 3aM1ACAMHU. ]J151 OUUCTKHU
MMOBEPXHOCTU OT YACTUL] ITIOPO/IbI HOBEPXHOCTH
06pabaThIBAJIACh KUCIOTOM.

OCHOBHOH aKI[EHT B CTATHE JIEJIACTCS HA
AHAJIMTUYECKHE 3aBUCHMOCTH B3AMOBJIHSIHU S
PA3IMYHBIX TAPAMETPOB U TEXHOIOTMYECKUX
MIPHUEMOB Ha PE3YIBTATUBHOCTb IPUMEHEHU A
TEXHOJIOTUH.

B niporiecce TeCTUPOBAHH S PA3TTNYHBIX
TEXHUYECKUX IIPHEMOB OIIPOOOBAHBI PA3THYHBIC
MIPHUEMBI CO3/JAHUS KAHAJIOB: OT CO3/1aHU
HECKOJIBKUX KAHAJIOB HEOOIBIIOF JJTUHBI (30—-50 M)
10 € TMHUYHBIX KAHAJIOB JIIMHOM 100 M.
Hannydime pe3yabTaThl TOKa3a7I METO]] CO3/1aHUA
605ee NPOTKEHHBIX KAaHAJIOB JJIMHOM OKOsIo 100 M
— IIPUPOCT JeOUTA COCTABUI +195% (puc. 4).

BasxHOE 3HAYEHUE C TOYKU 3PEHUSI

[ons ocTaTo4HbIX 13BMEKaeMbIX 3aNacoB
Share of remaining recoverable reserves

52
[lons BbIpabOTKM 3anacoB
Total reservees development share

86

. KapboH,/Carbon

[eBoH/Devon

Pucynox 1 — Joa1s1 OCIamounsLx U36.1eKaemolx
3anacoeé u ux 00na 8uiadomKu

Figure 1 — The share of remaining recoverable
reserves and total reserves development share

[unHamurka paboTbl ckBaxmHbl 32 2016-2019 rogsl
Well production history during 2016-2019

1-a CKO

1% hydrochloric acid
treatment

2-aCKO 3-aCKO

2" hydrochloric acid 3 hydrochloric acid
treatment treatment

i A b .
e s

g B
&

[lebuT HedpTI, T/MecsL,
QOil rate, t/month

[ebwuT Bodpl, T/MecsL,
Water rate, t/month

Pucynok 2 — Tunoeas npoooancumenbHoCms
agpgpexma nocie CONAHOKUCTOMHBLX O0PAOOMOK

Figure 2 — Typical effect duration after
bydrochloric acid treatments

direction, the absence of an effective reservoir pressure
maintenance system and the close proximity of water-
saturated reservoirs. These factors increase the risk of
reservoir water breakthrough, especially when using
reservoir stimulation methods. It should be noted

4
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Tenecucrema

HKT Be3onacHbin nepeBoaHUK  KnuH-otknoHutens OTKpbITbI cTBOn  YBT
Tubing Safety x-over Whipstock

Openhole

= - e T T e

T #* = i, 1 L g

a) CMyCcK 1 OPUEHTMPOBAHME KNMHA-OTKIIOHWUTENs
a) whipstock running and orienting

ABapyHbIN pasbeanH1TeNb  lapaBnMYeckiin 3abONHbIN ABUraTeNb
Disconnector

Positive displacement motor

©6) 3ape3ka GOKOBOrO OTBETBAEHUS

LleHTpatop
b) cutting side lateral

®pes-gonoto
Centralizer

Milling bit

3=

B) 6yFEHme HOKOBOro OTBETB/IEHUNSA
¢) drilling side lateral

) CONAHOKMCNOTHas 06paboTka GOKOBOO OTBETBNEHWS

d) hydrochloric acid treatment

Side lateral Jet nozzle

Pucynox 3 - Oo6uuii npunuun co3oanus
NPOMANCEHHBIX KAHAIO0EG

Figure 3 — General principle of drilling long channels

Drill collars Telemetry system

bokoBoe oTBeTBNEHME rI/IJ:LpOMOHI/ITOpHaﬂ Hacafka

MpypocT aebuta HedTV OT CYMMAPHOW [NIMHBI NPOBYPeHHbIX KaHasnoB (2-x v bonee)
Oil rate increase vs. Total length of drilled channels (2 and more)
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MpuipocT fAebuTa HedTV OT ANVHLI OCHOBHOTO KaHana
Ol rate increase vs. Length of the main channel
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55 +85% +90% +195%
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ERv]
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e

cC& R R
no50m 50-70m 70-100 ™M
upto50m

Pucynox 4 — Bausanue Oaunst nPoOypPennsLx
Kanaa06 Ha oeoum

Figure 4 — Influence of the length of the drilled
channels on the flow rate

PE3YALTATUBHOCTU UMEET ITOJIHOLIEHHAA OYMCTKA
KaHaJIOB OT YaCTHI] BBIOYPEHHOM MOPOJBI.
IIpocTas 3aKa4yKa KMCJIOTHI B KAHAJI IPUHOCHIIA
Ha 40% MEHBIINI PE3Y/ILTAT IIO CPABHEHUIO C
IIOJIHOLIEHHOM I'MIPOMOHUTOPHOM PE3KOH IIPpU

22 Ne 1 (071) Mapr/March 2020

that reservoirs in Bashkir and Tournai stages are
characterized by low reservoir pressure (50—30% of
the initial pressure on average). These factors have a
negative impact on the hydrocarbon recovery rate
and well productivity.

Widely used methods of enhanced oil recovery
under these conditions include simple hydrochloric
acid treatments and more complex selective
technologies, such as cyclic acid treatments
with diverter fluids. It should be stressed that a
significant share of carbonate reservoirs is operated
with wells with a horizontal openhole wellbore, in
which multiple acid treatments over time are not
commercially feasible with a short effect duration
(about 3—5 months) (Figure 2).

Tatneft PJSC and Tagras-RemService LLC
specialists have thoroughly studied the field
experience and proposed a pilot project for drilling
small diameter lateral channels with subsequent
dynamic treatment.

The following applicability criteria have been
selected for the pilot project:

— watercut is no more than 60%;
— commercial oil reserves — not less than

65 thousand tons;

— cumulative oil production from the well —
no more

than 40 thousand tons;

— oil-saturated layer thickness — not less

than 7.0 m;

— reservoir pressure should be at least 0.3 from

the initial;

— diameter of horizontal openhole shouldn't
exceed internal diameter of production casing
— dog leg severity (openhole deviation) — no more

than 6°/10 m.

The principle of channel drilling is quite
conventional: the whipstock is lowered, the side
lateral is drilled, the side channel is drilled, the rock
wall is cleaned from bridging agents
(Figure 3).

As the technological methods improved and
experience gained, drilling of 68 mm diameter
channels with different apsidal angle, depth and
number of channels was tested depending on the
target zone with potential reserves. To clean the
surface from rock particles, the surface was treated
with acid.

The primary focus in the article is on analytical
dependencies of mutual influence of various
parameters and technological methods on the
efficiency of technology application.

During testing various technical methods,
different methods of channels drilling have been
tested: from several channels of small length
(30-50 m) to single channels of 100 m length. The
method of drilling longer channels with the length
of about 100 m showed the best results — the debit
growth rate was +195% (Figure 4).

Efficiency wise, it is important to perform
complete cleaning of the channels from the drilled
rock particles. Simple acid injection into the



BBICOKOM JJABJICHUU B IPOOYPEHHOM KAHAJIE
(puc. 5).IIpu 3TOM C YBEJIUYEHUEM YA EIbHBIX
06bEMOB KUCJIOTHI € 0,04 M?/M 10 0,2 M?/M U
IJTyOUHBI BO3/ICHCTBUS «PE3aHIEM» TIOPOIBI
HAOIIOJAJICS 3HAYUTENBHBIN IPUPOCT IPUTOKA
HEPTU.

Taxoke BaKHBIM (PAKTOPOM SABJISIETCS OTKJIOHEHUE
K4aHaJI2 OT OCHOBHOT'O CTBOJIA. HEGOIbIION
CYMMAapHBIA OTXO/[] 32005 HOBOI'O KaHasa (JJO 5 M)
JIA€T HE3HAYUTEBHBII PE3Y/IBTAT IO CPABHEHUIO C
KaHAJIAMH, UMEIOITUMU OTXO/ 5 M B 6os1€ee. Pa3zHuia
B YBEJIMUEHUU NIPUPOCTA JEOUTA HEPTU COCTABIISAET
COOTBETCTBEHHO +95% 1 +180%.

3a TpHU rojia 3a CYET ONTUMM3ALUH IAPAMETPOB
KAaHAJIOB U PEKUMOB I'IJIPOMOHUTOPHOI'O
BO3JICUCTBUS, CO3/IaHUA KAHAJIOB C 326051 1
YIOPAaBIEHUSA TPAEKTOPUEN TOCTUTHYTO CHIKEHHUE
OIIEPALIMOHHBIX 32TPAT Ha 19% IIPpH IIJIAHOMEPHOM
YBEJTUYEHNH PEZYIBTATUBHOCTHU I'€OJIOTO-
TEXHUYECKOTO MEPOITPUITUS (PUC. 6).

Braromapst OHOBPEMEHHOMY UCIIOJIb30BAHUIO
KOMOWHAIIUH PA3HBIX TEXHOJIOTUYECKHUX ITIPUEMOB
JOCTUTHYTBI XOPOIIHE PE3YJIBTATHI B CJIOKHBIX
Tr€OJIOTUYECKUX YCIIOBHAX.

ITOTEHITNAIBbHBIMUA TOYKAMH POCTA JJ1A
TEXHOJIOTMH ABTOPBI IPEICTABIIAIOT:

— KOMITIOHOBKHY OYPEHMS, YIIPABJIAEMBIE B PEATTBHOM

BPEMEHUY;

— YBEJIMYEHHUE OTXOAA OT OCHOBHOTI'O CTBOJIA;
— 6ypeHHE KAaHAJIOB C 320051 CKBAXKUH;
— BAPHUALIUH PEKUMOB I'HJIPOMOHHUTOPHOTO

BO3JICUCTBUS;

— MOBBIIIEHUE HAJIEKHOCTU OOOPYAOBAHNUS,
— IPEJOTBPAIEHHE KOJIbMATAIIMX OCHOBHOI'O

CTBOJI4;

— GypeHHeE C Aa3palueH.

3aBYCUMOCTb NPUPOCTa Aeb1Ta HedT OT PesxViMa TAPOMOHUTOPHOM Pe3KM
Oil rate increase vs. jet cutting mode

6e3 /M peskun
- without jet cutting
Cr/M peskom
. i jet cutting
+95% +135%

CobrniofieHVe pexviMa rmapoMOHUTOpHOM pesku/Maintaining jet cutting mode

MpvipalleHvie gebuta, %

Rate increase, %

3aBMCUMOCTL NPYPOCTa febuta HedTI OT yaenbHOo 06bema KUCIOTh
Oil rate increase vs. Specific acid volume

+180%

+110%
+65%

MpvipaleHvie pebuta, %

Rate increase, %

0,04 MB/M 0,07-0,08 M?/Mm 0,10-0,08 M*/Mm
YAenbHbI pacxof, KUCIoTsl Ha 1 M kaHana/Specific acid rate for 1 m of the channel

Pucynox 5 — Bauanue 2uopOomoHuUmopHotl
o0padomKxu Kanaioe

Figure 5 — Effect of channels jet treatment

channel resulted in 40% lower output as compared to
full jet cutting at high pressure in the drilled channel
(Figure 5). At the same time, increase in specific acid
volumes from 0.04 m?/m to 0.2 m?>/m and the depth of
rock "cutting” resulted in a significant increase in oil
flow rate.

Also, an important factor is the deviation of the

channel from the main bore. A small total drilling reach

of the new channel (up to 5 m) provides insignificant

result in comparison with the channels with the drilling

reach of 5 m and more. The difference in
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[LnHamuika M3MeHeHWst CTOMMOCTY pabor, %

Change in operations cost, %

oil flow rate increase is +95% and +180%,
respectively.

For three years optimization of channels
parameters and jet cleanout modes, drilling
channels from a bottom-hole and drilling
steering resulted in reduction of operational
costs by 19% with the planned increase of
ee efficiency of well interventions (Figure 6).

Simultaneous application of different
technologies provided positive results in
difficult geological conditions.

The following potential growth drivers for
the technology are considered:

— drilling bottomhole assemblies that can be

200

150

50

MpvipaLLeHvie gebuta, %

Rate increase, %

2017 2018

2019

controlled in real time;

Pucynox 6 — Crudicenue onepauuounsLx 3ampam

Figure 6 — Reduction of operational costs

JIaHHBIN IPOEKT ObLII PEATTM30BAH HA
26 CKBAXXUHAX, SKCIUTYaTHPYIOMUX GATKUPCKUL U
TYPHEUCKHUI APYCHL I10 pe3ynbraTaMm NPOBENECHHBIX
PaboT TEXHONIOTUA BKIIOYEHA B PETYJIAPHYIO
IIPOU3BOJICTBECHHYIO IpOrpamMmy. ©

— extension of the drilling reach;
— channel drilling from the bottomhole;
— variations in jet cleanout modes;
— increased equipment reliability;
— prevention of bridging of the main bore;
— drilling with air cutting.
This project was implemented in 26 wells producing

from the Bashkir and Tournai stages reservoirs. Based on
the results of the performed operations, the technology

isincluded in the regular production program. ©
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YIIpOIIEHHBIN ITOAXO0I K OII€PAITHHA
IIEMEHTHPOBAHUSA CKBAKUHBI KAK K <IIPOEKTY>

A Simplistic Thought on Well Cementing

Operation as a “Project”

ToasuH Ynaucepe HBA®OP, KOOPIHHATOP IO BHYTPHCKBAKHHBIM pabdoram, Tand Mapun CepBuces» (GMS); AGy-Jadwu,
O6pexnHeHHBIE ApaGckue DMupaTel (OAD), CTeneHb 6aKaIaBpa (XHMHYECKAA TEXHOJIOTHA) H KaHAH/JATAa HAYK (IIPOEKTHPOBAHHE

TPyOOIPOBOIOB)

Godwin Chidiebere NWAFOR, Well Services Coordinator; Gulf Marine Services (GMS), Abu Dhabi, United Arab Emirates (UAE);
Higher National Diploma (HND) - Bachelor’s Degree Equivalent (Chemical Engineering) & Post Graduate Diploma (Piping Design

Engineering)

B HacTosLiee Bpems [oasumH Yuambepe Heagpop pabotaet

B KoMriaHum «lang MapuH Cepsrices» (GMS) B Aby-[labu,
ObbenuHeHHble Apabckrie SMUpaTel, B Ka4eCTBe KOOPAMHATOPa o
BHYTPUCKBaXXUHHbIM pabotam. OH — OCHOBHOE CBS3yIoLLee 3BEHO
mexay GMS, 3akasqvkom v cybrnoapsaYvKamm Ha CaMonoabeMHbIX
bap>kax o s1obbIM orepaLmoHHbIM W1 JOTOBOPHBIM BOMpOCaM,
obecrneqnBaeT kKa4ecTBEHHOE 1 3¢heheKTBHOE BbIMOSIHEHME paboT
110 [1aHNPOBAHWIO, BbIMOIHEHUIO 1 OLIEHKE BHYTPUCKBaXXKMHHbIX
paboT (CTPOUTENbCTBO CKBAXIH, BHYTPUCKBAaXXMHHbIE PaboTbI

v KPC) a5 3aka34umkoB komraHmy GMS Ha brvixkHeMm BocToke.
PaHee [oaBVIH 3aHMar JOMIXKHOCTb MOIEBOro CyrepBavi3epa

( KoHCyrbTaHTa no ycnyram FHKT v 3akayku nos AasrieHnem )
MPenoCTaBIAT KOHCYIbTaLMOHHbIE YCITy i 4715 KOMIaHWM «H3LH
Metponeym Cepsuces» (NPS) B CaynoBckovi ApaBui B CIIEAYIOLINX
HanpasJ/ieHVsX: orepaLmm o 3akayke o AasiaeHueM, KUCIOoTHble
06pabotku Ha THKT, yripasneHue npoektamu, KoopamHaLms pabot
v nonesovi cynepBaviauHr. [epes atvum [oasuH 2 roga pabotasn B
Ka4yecTBe KOHCysbTaHTa B Hurepu Ha paboTax Mo LLeMeHTUPOBaHMIO
CKBaXWH 1 3aka4ke nog AaBieHNeM 415 Pa3/INYHbIX KITMEHTOB.
ParHee loaBuH npopabortan 6 net B KoMmaHuy «LLimombepxe» B
Hurepum. CHa4Yana Ha no3uLmy rnoaeBoro crneumanicra obecrneymsan
CynepBavi3viHI 11 BbIMOJIHEHWE PaboT 10 LIEMEHTUPOBAHUIO CKBAXMH
Ha cyLLe, Ha LIenbpOBbLIX 1 ryOOKOBOLAHbIX MPOeKTax. 3arem

OH paboTasn Ha no3nLMM CepBUCHOIO KoopArHaTopa B LleHTpe
MIaHNPOBAaHMS BHYTPUCKBAXMHHbIX paboT B I. [TopT-Xapkopr,
Hurepus. B 06s13aHHOCTY BXOAMIIO YrpaBieHve akTvBamu,
yrpaseHue cKnaack1m Xo3s1CTBOM, No/ieBoe CONPOBOXAEHMe
paboT Mo LEeMEHTUPOBAHIIO CKBaXMH.

[vnnom o Bbicluem 0bpa3oBaHm rocynapCcTBeEHHOro obpasua
(creneHb bakanaspa) Mo cneumanbHOCTU <XUMUYECKas TEXHOIOMS»
loasuH nony4nn B 2008 roay B VIHCTUTYTe MeHEKMeHTa 1
TexHonoruvi (IMT) B . SHyry, Hurepys. [Junnom o nociesy308CkoM
06pa3zoBaHmK 1o CrieLUnanbHOCTY «IPOEKTPOBaHVe TpybOonpoBOAOB»
OH rony4nn B 2012 rogy B TexHONOrM4eckoM MHCTATYTe B

wrate Maxapatutpa, ViHana. CteneHb Marvcrpa 4e/10B0ro
aAMVIHUCTPUPOBAHUSA MO CreLmnaabHOCTV <yrpasieHe NpoeKkTamMm»
oH rony4nn B 2016 rogy B OTKpbITOM yHMUBepcuTeTe BeHkarelsapa
B I iTaHarap, ViHaus. Takxe [04BVIH OKOHYMIT MPOrpammy
KOHCY/IbTAHTOB 110 YCTOVYMBOMY Pa3BUTUIO B YHMBepcUTeTe
[xopmxmns CaytepH (CLLIA) B 2016 roay.

[onABVH ABIAETCA Y/IEHOM CIIEAYIOLLMX TPOMHECCUOHATbHBIX
COOBLUECTB: YrleH — AMEPUKAHCKIL MHCTUTYT MHXEHEPOB-XMMIMKOB,
3apervcTpUPOBaHHBIN UHXEHep B XUMNHECKOW TeXHOIO0MM

— CoBerT 1o yripasneHuio npov3ssoacrsom Hurepm (COREN);

uneH — ObLUeCTBO MHxeHepos (SOE), BenkobputaHus, dieH —
MexayHapoaHas accoumaums uHxeHepoB (IAENG), [OHKOHT;
MPaKTUKYIOLLMI CIELMaINCT — YapTepHbivi MHCTUTYT kadectsa (CQl),
BenkobputaHus, MpogeccroHanbHbiv nHxeHep — ObLLEeCTBO
npogeccuoHanbHbIX MHXeHepos (SPEng), BenvkobputaHus,
MeHemkep npoekta (MPM®) — AMepukaHckas akanemus yrpasaeHus
npoektamu (AAPM®); crieumanict — MexayHapoaHbIvi MHCTUTYT
yrnpasreHys pyuckamu 1 6esonacHocTsio (IIRSM), BenvikobputaHus.
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BeBepeHune

Kax npaBuo, IEMEHTUPOBAHUE CKBAXKUHEI
paccMaTpUBAETCS KAK EAUHUYHAA onepanius. OTHAKO
YCIEMTHOCTD LIEMEHTHPOBAHUS HAIPAMYIO BIUSAET
Ha IPOU3BOIUTEIBHOCTb CKBAXKUHBI 1 KOHEYHBII
KO3(PUITUEHT U3BIcUCHUS HEPTU U I'a3a. U3BECTHO, 4YTO
LIEMEHTUPOBAHUE ABACTCI KDUTHYECKH BAXKHBIM 3TAIIOM
JKM3HEHHOT'O ITMKJIA JIIOOOH CKBAKUHBI, [IOCKOJIbKY UMEHHO
LIEMEHTUPOBAHUE OOECIEYNBAET YCTOMYUBOCTD CTBOJA
CKBaXUHBI BO BpeMsI Oy PEHUS, 3aKAHUUBAHUA, TOOBIYH,

BHYTPHUCKBAKUHHBIX Pa60T, KPC 11 KOHCEPBAITUN CKBAXKUHBL

321‘~IZICTYIO TCMCHTHUPOBAHUC PACCMATPUBACTCA «C 1MOUKIU

3penus onepanii», A He «C mouKu 3penus npoexmar. C OFHOM

CTOPOHBI, JIJI5 BBITIOJTHCHW A BDEMCHHBIX ITPDOCKTOB IIEPC/

TICPCOHAJIOM CTABATCA YHHUKAJIbHBIC 3aJd49H 1J1A JOCTVKCHU A

OIIPENEIEHHBIX 1IEJIEN.

C Apyro¥ CTOPOHBL, ONEPALIUN OOECIEYNBAIOT
JIOJITOBPEMEHHOE U H6eCriepeboriHOE (DYHKITMOHUPOBAHUE
KOMITAHHHU U IPEJIOCTABJIEHUE YCIYT CONIACHO 33 TAHHOMY
TUIAHY.

CpaBHeHME NPOEKTHOW U
onepaunoOHHOU OeATENbHOCTU

CorytacHO onpejiesieHuIo MHCTUTYTA IPOEKTHOM
gesarenbanoctu (PMI), «npoexm — amo epemennas
0eAamebHOCIb, HANPABACHHAA HA CO30AHUE Y HUKATILHO20
npooyKma, ycayeu un pe3yavimama» (PyKoBOICTBO IO
OCHOBAM IPOEKTHOM JIEATEIBHOCTH, 2013).

IIpoeKTHAs JEATENBHOCTD SABJISAETCI YHUKATBHOH.
OnepanuoHHas AEATEIbHOCTD HE ABISAECTCA YHUKAJIBHOI.
DAKTUYECKU UMEHHO I10 3TOU IPUYNHE OPraHU3ALIUN
Y KOMAH/IbI COCTABJISAIOT PYKOBOJCTBA U IIPOLIELY PBI JIJIS
BBITIOJIHEHU S OJMHAKOBBIX PYTUHHBIX PAOOT.

IIpOEKT ABJIAETCSA BPEMEHHOH JIEATEIBHOCTBIO
C OIPEJICJICHHON JATOM HA4aJ1a ¥ KOHIIA padoT,
ONPEJIEJIEHHBIM OOBEMOM PAOOT U PECYPCAMMU. [IPOEKTHI
ABJIAIOTCS PA30BBIMH, OHHU CYIIECTBYIOT BDEMEHHO. Y
MPOEKTOB ECTD ATAIBI HAYAJIa PA6OT, BBIIIOJTHEHUS PAOOT
U 3aBepIICHUS PA6O0T. [IpOEKT 3aKAHYUBACTCS TIMOO IPU
BBIIIOJIHEHUH TOCTABJIEHHBIX 33/1a4, INOO B CJIy4ae, €CIH
MOCTABJIEHHBIE 33/JaYU TEPAIOT AKTYAJIBHOCTD, IMOO MPH
OTCYTCTBHM JEHEKHBIX/BPEMEHHBIX PECYPCOB. C APyrom
CTOPOHBI, OIIEPALIVOHHAA IEATEIBHOCTD BBITTOHAECTCS
BCE BpEM4 (XOTA MHOTI[A OHA MOXKET OBITh COITPSIKEHA
C 60JIBIIUMU OCTIOKHEHUSMH, YTO MOKET IIPUBECTU
K €€ IIOJIHOU OCTAHOBKE) U IIPOJAOJIKAETCA B TEUEHNE
JUINTEJIbBHOI'O BPDEMEHHU.

Kax nmpaBuJIo, TPOEKTHI CONPSYKEHBI C OOIBITAM
KOJIMYECTBOM HEOIPEAEIEHHBIX PHCKOB. [Ipn
ONEPAMOHHOM JIEATETBHOCTH Y2KE UMEETCS OIBIT
NPEOJONEHNA BO3SHHUKAIOMUX OCJIOKHEHUU, KOTOPBIE
yKe 3A(PUKCUPOBAHBI B DYKOBOACTBAX U IPOLIEAYPAX.
TaxkuM 06pa30M, KOJIMYECTBO PUCKOB B ONIEPALTIOHHON
JIEATEIbBHOCTH 3HAYUTEIBHO MEHBIIIE.

ITpOEKTB OPUEHTHPOBAHBI HA BBITTOJTHEHUE
MOCTABJIEHHBIX 33/1a4, B TO BPEM KAK ONIEPAIUOHHAA
JEATEIbBHOCTD HATIPABJIEHA HA JIOCTUXEHHE OIPEIEIEHHBIX
M3MEPHMBIX ITOKa3aTesaer. KOHEYHOM 11E/IbI0 IPOEKTA
ABJIAETCA BBIITOJIHEHUE ITy/IA 32/4a4, KOTOPBIE IIPUBEAYT
K OIIPE/IETIEHHOMY COCTOSIHHUIO B OyzayieM. PoxKyc
ONEPAIUOHHOM JIEATEIBHOCTH COCPENOTOYEH HA
BBITIOJIHEHUH KJIIOYEBBIX IOKA3aTENEH 3(PPEKTUBHOCTH.

Introduction

Even though well cementing operation is
often viewed as a one-time event, its success is
fundamental to the overall well performance
and total hydrocarbon recovery of any oil and
gas well. It is a known fact that cementing
operation is a critical phase in the entire
lifecycle of every oil and gas well since it
provides and maintains wellbore integrity
and stability during the drilling, completions,
production, stimulation/enhancement,
workover and abandonment of an oil and gas
well. Most often, well cementing operations
are viewed from the ‘operation perspective”
rather than the ‘project perspective”. Projects
are temporary and unique initiatives created to
achieve a specific objective for an organization.
Operations on the other hand ensure a business
or an entity continues to operate as expected
and continue to provide its services without
discontinuity or issues.

Projects vs Operations

According to the Project Management
Institute (PMI), ‘a project is a temporary
endeavor underiaken lo create a unique product,
service orresult”. (A Guide to the Project
Management Body of Knowledge, 2013)

Project work is unique. Operations work is not
unique. In fact, because of that, organizations
and teams create operational procedures to
handle similar repetitive work.

A project is temporary in that it has a defined
beginning and end in time, and therefore
defined scope and resources. Projects are one
offs — they exist for a temporary duration. They
are initiated, and then they exist for a period of
time and then completed, closed and done with.
A project will be finished when its objectives
are met or are no longer valid, and/or it runs out
of time/money. While operations on the other
hand are created with the intention of being
there forever (while from time to time they also
could transform into something very different
or cease to exist completely), and they exist for
along time.

Projects generally involves dealing a lot of
unknowns (risks). Operations deal with things
that have been dealt with in the past and thus
have an operational procedure. Thus, the
amount of risk associated with operations is
relatively less.

Projects tend to be more objective-focused,
while operations are metrics-focused. End-
goal of projects are to ensure a set of objectives
related to the future state is met. One the
operations-side, the focus is to meet key-
performance indicator targets.

Well Cementing as a “Project”

By analogy, every well cementing operation is
a project because:
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TEXHOJIOI'MU

Moaxoa K ueMeHTUPOBaHUIO
CKBa>XMHbI KaK K «MPOEKTY»

ITo aHAJIOTHM KAXK/1A51 OTIEPAITHS 1O IIEMEHTUPOBAHUIO

CKBAXKUHBI BJIETCS IPOEKTOM MO CJAEAYIOIUM IPUYHHAM:

1. LleMEHTUPOBAHUE — 3TO BPEMEHHAS ICATEIBHOCTD
C OIPEJICIIEHHOMN 1ATOM Ha4a/1a U KOHIIA PadoT,
ONPEEICHHBIM O6'EMOM PAOOT, 33Ja4aMU U TPECOOBAHUSIMU
K pecypcam.

2. Kaxxiag onepanys 1o HEMEHTUPOBAHUIO YHUKAJIbHA
CO CBOUM HA60POM 327124 JIJ151 BBINOJTHEHUS 1IETIU.

CormnacHo M. DxonoMmuzecy (1990), neMeHTHpOBAHHE
CKBAKHHBI — 3TO MPOHECC 3AKAYKHU IIEMEHTA B 3ATPyOHOE
IIPOCTPAHCTBO MEKAY CTBOJIOM CKBAKHHBI H 00CATHOM
KOJIOHHO¥ JTU0OO B 32aTPYOHOE IIPOCTPAHCTBO MEKTY
JABYMSI OOCATHBIMH KOJTOHHAMH. XOTsI OCHOBHOL 33/1a4€it
LIEMEHTUPOBAHUS SIBJISICTCS U30JISIIUS ONIPEACICHHBIX
UHTEPBAJIOB, CJIEAYET OTMETHUTD, YTO, COIVIACHO OIBITY OJIEBBIX
PaboOT, 1151 PA3IUYHBIX OOCAHBIX KOJIOHH HA3HAYEHUE U
33/1a494 IEMEHTUPOBAHUS OTIINYAIOTCS. B TOM uncie
OTJIMYAIOTCSI U OCHOBHBIE PUCKU. Ta0MMI1a 1 TOKA3BIBAET,
4TO IPU HEMEHTHPOBAHUU KOHIYKTOPA C YCThSI CKBAXKUHBI,
HAIIPABJIEHUS, IPOMEKYTOYHOM O6CATHON KOJIOHHBI
U XBOCTOBHKA IPOUCXOAUT U3MEHEHHE PUCKOB, YTO
TIO3BOJISIET IPUUTH K BBIBOJLY, UTO KAXKYIO OIIEPALIHIO
O LIEMEHTUPOBAHUIO CJIEIYET CYUTATh YHHKAJIBHOH,
BPEMEHHOM, HANIPABJIE€HHON HA BHINTOTHEHHUE
OIIpENEJCHHBIX 3a4a4 H PEIIEHHE OIPE/ICJICHHBIX PUCKOB.

1. Itis a temporary endeavor that has defined
beginning and end in time, with defined
scope, objectives, and resources requirements.

2. Every cementing operation is unique with
specific set of tasks designed to accomplish an
objective(s).

According to Economides, M. (1990).,
cementing operations involve the process
of introducing cement to the annular space
between the well-bore and casing or to
the annular space between two successive
casing strings. Even though the achievement
of zonal isolation is the most important function
of cementing operation, it is also noteworthy
from the design and field operations experience
that across the different casing strings in the
well architecture, the functions and objectives
of well cementing differ, including the common
cementing design risks and considerations.
Table 1 below will show that as we move from
the conductor casing, through the surface and
intermediate casing strings up to the production
liner, the common cementing design risks
and considerations changes, thereby making
a case to view every well cementing operation
as aunique, temporary, focused, and risk-
inherent undertaking.

Tab6auua 1 — Tunopasmepot 00CAOHBLX KOJOHH, 3A0AUU UCMEHIMUPOEAHUA, OCHOGHBLE PUCKU
Table 1 - Casing Size, Characteristics & Cementing Objectives, and Common Cementing Design

Risks & Considerations

Tunopa3smepbl
Tun 06cagHoit oBCanHbIX OCHOBHbIe PUCKN U CO0BpaXkeHNs
KOROMHLN KOMOHH MapameTpbi U 33341 LLEEMEHTUPOBAHUS CKBaXVH NpY LLEeMEHTUPOBaHNU CKBaXKMH
e Sl Characteristics and Cementing Objectives Common Cemen-ting D-esign Risks
Size and Considerations
* Pycku Ha ManbIx myBrHax
(MHTepBanbl rasa Unv BoLbl).
* MornoLueHus.
KoHmyKTop cyxuT Ans noaaepsxku npy GypeHnn, ans Bo3spata - MoTepst yCToRUMBOCTH CTBONA
BypOBOTO PacTBOPa Ha MOBEPXHOCTL BO Bpems BypeHus 1 —————
LLleMEeHTVPOBaHUA, a Takxe ANf NPefoTBPaLLeHUs pa3pyLLleHus « MaKCHManbHo fonycTvmoe
nopop B6MM3Y yCTbs CKBaxMHbI. Takxe KOHAYKTOp obecneynsaet [13BIEHME NOABECKM XBOCTOBUK.
3aLLMTY OT ra3a, 3aneraloLlero Ha Masbix mybuHax. KoHayktop  Hi3Kas MpPOHULAEMOCTb/OKHa B
BCEraa LeMeHTVpyeTca Nbo Ao YCTbs, NMBO A0 YPOBHS AHa MOpPS oBCaNHOM KOMOHHE.
Ha MOPCKMX MeCTopoXaeHMsX. Kak Npasuno, Ha KoHmyKTop « BbICOKME 0BbeMbi 3aTpyBHOTO
KoHayKTop 6096 | /CT2HaBNMBACTCA KOMOHHaR r00BKa obcapiHbix KonoHH. Ha MPOCTpaHCTEa.
KOHAYKTOP yCTaHaBNM1BAETCA NpeBeHTOp B0 Apyroe yCTbesoe O v p—
Conductor casing 24" obopynoBaHve. HI3a KOMIOHHbI 1 Lypda.
The conductor casing serves as a support during drilling operations,
to flowback returns during drilling and cementing of the surface cas- | * Shallow Hazards (gas or water flow
ing, and to prevent collapse of the loose soil near the surface. It also zones? :
protects against shallow gas. It is always cemented to the surface or to | * LOst Circulation
the mudline in offshore wells. This is usually the string onto which the | * Hole Stability -
casing head is installed. A diverter or a blowout prevention (BOP) stack | * Linerhanger pressure restrictions
may be installed onto this string * Narrow pore/frac windows
« Large annular volumes
+ Volume ratio of shoe track and
rathole
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HanpaBneHwue cnyxuT ans n3onaumm BOAOHOCHbBIX FOPU3OHTOB U
WX 3aLUMTLI OT 3arpsi3HeHNs BO BpeMs BypeHus 1 3aKaH4YMBaHWS.
HanpasneHne obecnevnBaet 3aLmTy OT BbIOPOCOB, M30nMpyeT
BOAOHOCHbIE NEeCHaHMKM, a Takxxe 0becrnedmBaeT 3alwmTy ot
MOrMOLLEHWI.

K HanpaBneruio BbiCTaBnsatoTCs Hanbonee crporne TpeboBaHNs NO
OxpaHe oKpy>KaloLLien cpefibl. B Takume TpeboBaHNs MOXET BXOAWTh
rnyO1Ha HanpaBneHns 1 Ka4ecTBO LieMeHTa.

TECHNOLOGIES

Takxe HamnpaBieHWe 3a4acTyto obecne4nBaet A0CTaTO4HYIO MPOYHOCTb

Hanpasnexve s
(nepsas 515t OypeHust B MPOMEXYTOUHbIX 30HaX BbICOKWX AaBrieHni. Kak
oBcanHas NpaBuo, HanpasneHve LeMeHTUpYeTcs Moo 0 yCTbs, MO0 Ao
KOMOHHa) YPOBHSI IHa MOPS Ha MOPCKMX MECTOPOXAEHMSIX.

The purpose of surface casing is to isolate freshwater zones so that
they are not contaminated during drilling and completion. Surface
casing is set to provide blowout protection, isolate water sands, and
prevent lost circulation.

Surface casing

Surface casing is the most strictly regulated due to these environmental
concerns, which can include regulation of casing depth and cement
quality.

It also often provides adequate shoe strength to drill into high-pressure
transition zones. It is typically cemented to the surface or to the mud-
line in offshore wells.

Kak npaswuno, npoMexxyTo4Has KONoHHa yCTaHaBNNBAETCS B
NPOMEXYTOYHBIX 30HaX Nepexoa OT HOMUHAIbHOTO AaBNeHNs K
aHOMasbHO BBICOKOMY NMBO K aHOMasbHO HM3KOMY. MpoMexyToHHan
KOMOHHA CNY>XXWT AN YKPENIeHns HeyCTOMYMBbIX Y4aCTKOB CTBOMA
CKBaXMHbI, MHTEPBAIOB MOMMOLLEHNIA, MHTEPBANOB HN3KOTO LaBMeHNs!
1 NPOAYKTVBHbBIX MHTEPBAsOB.

MpomexxyTo4Has
KOMOHHa

Intermediate
This casing is often set in the transition zone from normal to abnormal
pressure. Intermediate casing is set to isolate unstable hole sections,
lost-circulation zones, low-pressure zones, and production zones

SKCMyaTaLUmnMOoHHas KONOHHA LIEMEHTUPYETCA BbilLe NPOAYKTUBHbIX
NHTepBanos. CYXMWT A LONONHUTENBHONM NOALEPXKKM MPK
KpenneHunr 3ab6onHoro 0b6opynoBaHMs, a Takke A4S 3aLLMTbI

OT CNVPANEeBMAHOIO CKPyYMBaHUA OBCAAHbIX KOMOHH. DTan
LeMEHTUPOBAHWS IKCMNYaTaLMOHHOM KONOHHbI ABAAETCH KPUTUHECKM
Ba>XHbIM.

IKCnnyaTaLmoH-
Has KONoHHa
Production casing . . . .

It is cemented far enough above the producing formations to provide
additional support for subsurface equipment and to prevent casing
buckling. A good primary cement job is very critical for this casing
string.
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XBOCTOBMK 177,8 Mm

Production Liners 7"

XBOCTOBWK — 3T0 0b6CafHas KONOHHA, KOTOpas yCTaHaBMBAETCS He

C YCTbSi CKBaXKMHbI, @ MOABELLUMBAETCS B MaTEPUHCKOM 06cafHOM
KOMOHHe. XBOCTOBWK MCMONb3YeTCs AJ1s COKPaLLeHMs 3aTpar,
MNOBbILLIEHWS Ka4eCTBa MMAPABAMHECKON CBA3M Npu BypeHnmn rmybokmnx
CKBaXMH. XBOCTOBUK YCTaHABIMBAETCS B KONOHHE OorbLIero
LMaMEeTPa BbiLLE MO CTBOMY CKBAXKMHbI, 4TO CHUXXAET PacTAr1BaloLLyio
Harpysky Ha OypoBOW CTaHOK.

Kak npaBuno, XBOCTOBMK LIeMEHTUPYETCS MO BCEW AfINHE.

OCHOBHbIM HE,0CTAaTKOM XBOCTOBWMKA ABMAIOTCS BO3MOXHbIe
OCJTOXKHEHMS MPU 0BeCNeYeHMIN repPMETUHHOCTU NPU NPOAABKe
LieMeHTa Yepe3 30Hy NepekpbITHS XBOCTOBMKa 00Ca[HOM KOMOHHbI.

Liner is a casing string that does not extend back to the wellhead,
but is hung from another casing string. Liners are used instead of full
casing strings to reduce cost, improve hydraulic performance when
drilling deeper, allow the use of larger tubing above the liner top, and
not represent a tension limitation for a rig.

Liners are typically cemented over their entire length.

A major disadvantage is the occasional difficulty in effecting a pressure
seal by squeeze cementing the casing-liner overlap zone.

* [1nacroBble NepeToku.

* BbicoTa nogbeMa LieMeHTa
onpenenseTcs ncxoas u3
HOPMATUBHbIX TPEOOBAHWNI.

* Fluid Migration
» TOC (Top of Cement) will be dictated
by Government/Legal requirements

KoHpykTop 762 Mm
Conductor CSG (30")

HanpaeneHve 508 Mm
Surface CSG (20")

Bropoe HanpaBneHne
nnm obcafHas KonoHHa
[N 3aLLWThI YrOMbHbIX
OTNIOXEHWN 339,7 MM =

Surface CSG 2 or coal prot.
(133/8")

MpoMexyToyHas 06CaaHAS .-
KOMOHHa 244,5 Mm

Intermediate CSG (9 5/8")

Touka Ha4ana Habopa yrna,/KOP -

... B OTKpbITbIZ cTBON 914, 4 MM

- HanpasneHwe 508 mm

= Drill 17 1.2" hole and run 13 3/8"

Lgnding point (LP)

KoHpykTop 762 MM cnyckaetcs

Drill 36" hole and run 30"
conductor casing

CryCcKaeTcst B OTKPbITBIN CTBON
660,4 Mm

Drill 26" hole and run 20" i
i

BTopoe HanpasneHwe cryckaetcs

B OTKPbITbIN CTBON 444,5 MM Tunopasmeps!

06CafHbBIX KOMOHH
Casing diameters

TMpomexyTo4Has obcaiHas KonoHHa
244,5 MM CnycKaeTcs B OTKPbITbIN

“CI'BOJ'I314,3MM | 9
Drill 12 3/8" holeand run 9 5/8"
mybuHa cnycka 06caiHOM KOMOHHbI an dk

MpoekTtHas rybuHa 3a6os/TD

B oTKpbITbIZ CTBON 222,2 MM 1 21 5,9 MM

Drill 8 3/4" holeor 8 1/2" holeand run 5 1/2"

CryckaeTcs XBoctoBuK 139,7 MM

[vameTpebl fonor
Bit diameters

[ny6wvHa 3abos
Totaldepth =

Pucynox 1a — Tunopa3mepvt 00CAOHBLX KOJIOHH ONA
20PUIOHMANBHBLX CKEANCUH

Figure la - Typical Casing Diameter for a Borehole

(Horizontal Well)

3akJto4yeHune

Hcxopnst ud Tabi. 1, puc. 1a u puc. 16, COBEPIICHHO OYEBUIHO,
9TO KAXKJAs ONEPALIMS IO HEMEHTUPOBAHUIO YHUKAIBHA, Y
KaXXJJOM OIEpariuu CBOM HAbOp 32/1a4, OEPAITUOHHBIX PUCKOB
U IPYTUX TAPAMETPOB. TAKMM 06pa30M, MOXKHO C/IEIATD BBIBO/]
O TOM, YTO KAK/IYIO ONIEPAITHIO IO [IEMEHTUPOBAHHIO MOXKHO
PACCMATPUBATD KAK IPOEKT U YTO HET HU OJJHON OTMHAKOBOM
Oonepalyu o IEMEHTUPOBAHUIO. ©

JINTEPATYPA/REFERENCES

Pucynox 10 — Tunopazmepust 06caonvLx
KOJIOHH 0151 BePMUKANBHBLX CKEANCUH

Figure 1b — Typical Casing Diameter for

a Borebole (Vertical Well)

Conclusion
From Table 1, Fi

job is different an

gure 1A and 1B above, it is

very clear that each and every casing cement

d distinctive with different

sets of design objectives, operational risks and
considerations. This creates the uniqueness
expected of every project, and corroborates the
fact that no single cement job is exactly the same.
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2. Economides, M. (1990). Well Cementing. (E. B. Nelson, Ed.) Sugar Land, Texas: Schlumberger Educational Services.
3. Eric, E. (2013). Analysis of Current Cementing Procedures Employed in the US Outer Continental Shelf: Optimized Methods. REN0146. CSI Tech-

nologies

4. Petroleum Engineering Handbook, Volume II: Drilling Engineering. Society of Petroleum Engineers. 2007. pp. 287-288.
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TEXHOJIOI'MU

Te3ncChl JOKIAIOB, IIPEACTABIEHHBIX HA 20-11
MexayHapOAHON HAYYHO-TIPAKTUYCCKOU
KOH(pepeHITNU «KOITIOOMHI'OBBIE TEXHOJIOTUH,

['PI1, BHYyTPUCKBA)KUHHBIE PAOOTHI»
Proceedings of the 20" International Scientific

and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference

byayumee pocCHMCKOro

He(dTECEepBHCHOTIO PHIHKA, BKIIIOYAI

€ro CerMeHTHI — KOITIOOHUHT U I'PIIT
B.A KPABEI], RPI Research & Consulting

Bapoum KPABELL
Vadim KRAVETS

JIOKJIaTYMK NEPEUUCTUI (PAKTOPBL, KOTOPLIE
YUUTBIBAJIUCH IPU COCTABJICHUH IPOTHO30B,

B TOM YMCJIE IPOTHO30B KOJIMYECTBA

HE(PTECEPBUCHDBIX ONEPALINU C PA36HMBKOM IO

CETMEHTAM PBIHKA. BBUIN IPEICTABICHEI 6A30BbI,

NECCUMUCTUYECKUI Y OITUMHUCTUYECKUNA

cueHapuu 1066191 He(PTH B PO Ha meprof

110 2030 roj1a ¥ IPOrHO3 IOOBIYU 11O TUITAM

MECTOPOXK/EHUI (CTaphle, HOBBIE, TPU3,

mesnbd). JJaHa peTpOCHEKTUBHAS IMHAMHKA

HedTECEPBUCHOTO peIHKA PO B 2005-2018 rogax

C YK43aHHUEM €I'O OCHOBHBIX JIPANBEPOB B 3TOT

MEPUOJL U IPOTHO3HASA JUHAMMKA 3TOI'O PBIHKA HA

2019-2030 ropaml.

B IpOrHo3€ B KAa4ECTBE MPUYHUH POCTA OObEMA PBIHKA
BBIJICJICHBL:

* YBEJIMYEHUE YHCIA HE(PTECEPBUCHBIX OIIEPALINLT;

* POCT CTOMMOCTH ONIEPALINI BCIEICTBUE UX
YCJIOKHEHU, Hanpumep, B cermenTe I'PI1 Bcaencreue
BO3PACTAHHUA YncIa onepauuil MI'PIT u ysenndeHus
YHCJIA UX CTAINUH WIN CJIOKHOCTHU onepanunii KPC;

¢ MHQJISAIMOHHBIE IPOILIECCHL
ITo cpaBHeHuIO ¢ 2018 rogoM COCTAB HATEPKU

KPYITHEUIINX CETMEHTOB HE(PTECEPBUCHOT'O PBIHKA

U3MEHUTCSL. Hanbo b 1porpecc OKUaaeTcs B

CETMEHTAX CONPOBOXAEHUA OypeHus u I'PIT.

Bpu1a mpeACcTaBIeHa JUHAMUKA OObEMA PHIHKA
KonTio6mHra B 2007-2018 rogax. Hanbonbpmur pocTt B
3TOT NEPUOJ ITPOJAEMOHCTPUPOBAJI CETMEHT ONEPAIIUIA
ripu I'PITu MI'PIT (+46,0 miapa py6.), obecrieausrumit 64,9%
POCTA PBIHKA KOJITIOOMHTA.

CaMBblIH JOPOI'O¥ 1 OOBEMHBIH B ICHEKHOM BBIPAKECHUU
cermeHT onepanuii ¢ THKT — ato onepauyu I'PIT,
BKJIIO4ast MI'PIT HAa HOBBIX CKBaXKHMHAX. ETOo 06'bEM
B 2018 rozy coctasui 48,3 miapz py6. (60,8%).

B HacTosmee BpeMs CTPYKTYPa PbIHKA OCHOBHBIX
KOJITIOOMHI'OBBIX ONEPALUI BBITTIAAUT TAK:

* 06padoTka I13I1 CKBa’KHMHBI U BBI3OB IIPUTOKA
(6e3 yuera I'PIT);

* TIOAI'OTOBUTENBHBIE pab0oThI K 'PIT, 0OCBOCHUE
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The Future of
the Russian
Oilfield Services
Market including
Coiled Tubing
and Fracturing
Segments

Vadim KRAVETS, RPI
Research & Consulting

The speaker listed
the factors that were
taken into account
when making the
forecasts, including
forecasts of the number
of oilfield operations by
market segment. The
baseline, pessimistic
and optimistic scenarios of oil production in
the Russian Federation for the period until
2030 and the forecast of production by type of
oilfield (mature, new, yard-to-recover reserves,
offshore) were presented. The speaker provided
retrospective dynamics of the oilfield services
market of the Russian Federation in 2005-2018,
indicating its main drivers during this period and
the forecast of the market for 2019-2030.
Forecast includes the following factors driving
the possible growth of the market:
* Increase in the number of oilfield services
operations;
» Higher price of such operations due to increased
complexity (e.g, in the fracturing segment
— increase in the number and complexity of
fracking stages, or more complicated workover
operations);
* Inflation.
Compared to 2018, there will be a change in
the composition of the five largest segments
of the oilfield services. The greatest progress is
expected in the segments of drilling and hydraulic
fracturing.
The dynamics of the coiled tubing market
volume in 2007-2018 was presented. The largest



CKBAKUHBI 110¢s1e T'PIT;

e IIOArOTOBKA CKBAXHUHBI K 36C, ocBOeHue nocie 36C;

* MOJATOTOBKA K 9KCILTyaTAIIUU U PEMOHT
HATHETATEIbHBIX CKBA’KUH/OCBOCHUE BHOBb
NpOGYPEHHBIX CKBAXKUH;

e npoume BUubI paboT KPC;

» onepaumu ripu I'PIT 1 MI'PIT;

e onepauuu npu 6ypenuu u 35C.

Han60ab11yI0 OO PHIHKA KOJITIOOUHI'A B (DPU3UYECKOM
BBIPA’KEHUH COCTABAI0T onepanuu 11pu KPC (71,2%), npu
3TOM B JIEHEKHOM BBIPA’KEHUH OHU COCTABIIAIOT JIUIIb
35,2%. O6paTHAs KApTUHA HAOMIOAaeTCsA B cermenTe I'PIT
1 MI'PIL. B (pH3UYECKOM BBIPAXKEHHUU UX JOJISI COCTABIISAET
26,8%, TOr/1a KaK B IEHEKHOM BBIPAKCHUM STOT CETMEHT
repBeHCTBYET — 60,8%.

PBIHOK KOJITIOOMHT'A OOJIAA€T 3HAYHUTEIbHBIM
NOTEHIIUAIOM pocTa K 2030 rony — 248% B JEHEKHOM
BBIPAXKEHUU. POCT OyZIeT OOYCJIOBIJIEH YBETMYEHHUEM
KOJIMYECTBA ONEPALUI U C€6ECTOMMOCTH OT/IE/IBHBIX
OIlEpALUI B CBA3HU C IIOBBIIIEHHUEM TEXHOJIOIMYECKOM
CI0KHOCTU. OJHAKO B CBA3U C IIOSABJIEHUEM PAA
poccuiickux npoussoacts 'HKT oxugaercs
CAEPKUBAHNUE CTOUMOCTH OIIEPALINIL.

B 2006-2018 rogax KPyITHEHIIIIM CEIMEHTOM PhIHKA
I'PIT ABAAINCH Onlepantiy OgHOCTAANHHOTO 'PIT Ha
nepexoiAIeM (POH/IE CKBAKUH, KOTOPbIE COCTABUIN 49,7%
PBIHKA B (DU3UYECKOM BBIpAXKEHUH. B 2018 rogy o6bem
PBIHKA BBIPOC ITO CpaBHEHMUIO ¢ 2017 rogoM Ha 29,2% u
cocTtasu 1331 Mupg pyonei. DTOT poCT ObLJI CBI34H B
MEPBYIO OYEPED C YBEJIMUYEHUEM KOJTUYECTBA ONEPAIUAIT
MTPII, KOTOpBIE CTAJIN 60JIEE TEXHOJIOTUUYECKU CIOKHBIMU
U IOPOTOCTOAIUMH.

Osxppgaercs, 9o ¢ 2019 no 2030 rog peiHOK I'PIT 6yer
pactu HA 13% B roj 1 JOCTUTHET K KOHITY ITEPUO/A
577,3 MIIpJ py6JIen.

OCHOBHBIM JIPAIBEPOM POCTA CTAHET cerMmeHT MI'PIT,
KOTOPBIH YK€ IIPEB3OMIEN B COBOKYITHOM OO'bEME PBIHKA
ofHOCTaauiHble onepauyu I'PIT a k 2020 roay ero Joss
B JICHEKHOM BBIPAXXEHUH BO3PACTET 10 81,4%. DTO OyzeT
06YyCJIIOBIEHO POCTOM TEXHOJIOTUYECKON CIIOKHOCTH U
cebecronmocTu onepanuii I'PIL

IlepCreKTUBHBIC HATIPABJICHHUS PA3BUTH S
KOJITFOOMHT'OBOT'O OOOPYZOBAHHU A OT
C3A0 «®PUIMAIII»

[O.B. BEJIVIHIH, C3AO «®H/IMAIIL>

MO’KHO CMEJIO KOHCTATUPOBATh POCT UHTEPECA K
060pyAoBaHUIO /1151 Pa60Th! ¢ THKT 01 44,45 MM /10 60,3 MM
¢ pHoI o1 5500—6000 M 1 60s1ee. PACCMAaTPUBAIOTCS /1BA
HAITPABJICHUA — YCTAHOBKH, CMOHTHUPOBAHHBIC HA O/THOM
1IACCU U HA HECKOJIBKUX ITTACCH.

IIpeacTaBieHa MOAEPHU3UPOBAHHASA YCTAHOBKA
knacca MK30T-50 Ha maccu M3KT ¢ yBendeHHON
IPYy30HO’/BEMHOCTBIO IIACCH, YTO HO3BOJIUT PA3MECTUTD
Ha yasie HaMOTKH 26 T THKT. Takke npeacTaBiIcHO
mraccu kiaacca MK30T-50 Ha maccu Tatra, 9To mo3BOIUT
Pa3MeCTUTh Ha y3/ie HaMOTKH 10 6000 M THKT grameTpom
44.45 MM 11 MACCOM 20 T.

HpC,ZLCTaBIICHbI BAPHUAHTBI MOAYJIBbHBIX KOJTIOOMHI'OBBIX
KOMIIJICKCOB, PA3MCIICHHbBIX HA IITACCHU U ITOJTYIIPUIICTIC
C TATAYOM, KAK B TPAHCIOPTHOM Tabapute 4 M 1

growth during this period was demonstrated

by the hydraulic fracturing and multi-fracturing
operations segment (+46.0 billion rubles), which
accounted for 64.9% of the coiled tubing market
growth.

The most expensive and money-intensive
segment of CT operations is hydraulic fracturing
market, including multi-stage fracturing in new
wells. Its volume in 2018 amounted to 48.3 billion
rubles (60.8%).

Currently, the market structure for the main
coiled tubing operations looks as follows:

* Bottomhole area treatment and well stimulation

(excluding fracking):

» Preparation for fracturing, well stimulation after
fracturing;

* Preparing well for sidetracking, well stimulation
after sidetracking;

* Preparing for operation and repair of injection
wells / stimulation of newly-drilled wells;

* Other types of workover operations

* Fracturing and multi-stage fracturing operations;

* Drilling and sidetracking operations.

The largest share of CT market in physical terms
accounts for workover operations (71.2%), while
in monetary terms their share is only 35.2%. The
opposite picture is observed in the segment of
hydraulic fracturing and multi-stage hydraulic
fracturing. In physical terms, its share is 26.8%,
while in monetary terms this segment is a leader
— 60.8%.

Coiled tubing market has significant growth
potential by 2030 — 248% in monetary terms. The
growth will be stipulated by an increase in the
number of operations and the cost of individual
operations due to increase in technological
complexity. However, due to the emergence of a
number of Russian coiled tubing manufacturers,
cost of operations is expected to be contained.

In 2006-2018 the largest segment of the
hydraulic fracturing market was single-stage
hydraulic fracturing operations on the current
declining well stock, which comprised 49.7% of
the market in physical terms. In 2018, the market
volume grew by 29.2% compared to 2017 and
amounted to 133.1 billion rubles. This growth
was primarily associated with an increase in the
number of multi-stage fracturing operations,
which became more technologically sophisticated
and expensive.

It is expected that between 2019 and 2030 the
hydraulic fracturing market will grow by 13% per
year and will reach 577.3 billion rubles by the end
of the period.

Multi-stage fracturing operations will become
the main driving force of growth; it has already
surpassed single-stage hydraulic fracturing
operations in the total market volume, and by
2020 its share in monetary terms will increase
to 81.4%. This will be due to the increase in
technological complexity and cost of hydraulic
fracturing operations.
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HArPy3KOH IO OCSAM He 60J1e€ 7,5 T Ha KAXKIYIO OCh IJIA
I'HKT 44,45 1 50,8 MM (4TO COOTBETCTBYET IPABUIAM
IIEPEBO3KH I'PY30B ABTOMOGHIIbHBIM TPAHCIIOPTOM B
P® 1o raGapuTHBIM pa3MepaM B Harpy3KaM Ha OCHU U HE
TpebyeT JONOIHUTEIBHOI'O COITIACOBAHUSI HA IIPOE3/ 1
OIUIATY 32 «[IePEBEC»), TaK U [iyist THKT 50,8 MM 1 60,3 MM
C U3MEHSIEMBIM KJIMPEHCOM Y IOJIYIIPHUIICIIA, HA KOTOPOM
pasmerieH y3ea HaMoTku THKT.

Bo1ir paccMOTPEHBI HOBBIE HAIIPABJICHM S ITO A30THOMY
060PYAOBAHUIO U ABTOMATU3AITHUH KOJITIOOMHTOBBIX
YCTAHOBOK.

Ha nyTH K ClIA1geMy JPaKOHY

Marcum HOBUKOB, B.B.JIMUTPYK, B.B. BOPOBbEB,
H.P.MYXAMETIIHH, C.A.3ABbAJIOB, UC. IIIMAPHH,
dIlmomobepiuces

JlaHHBIN JOKJIA/] OITHUCBIBAET COBMECTHOE IPHUMEHEHHE
HOJ3EMHOI'O O60PYAOBAHMS, PAOOT IO MHTEHCU(PUKALTUN
wiacta u THKT s pazpaboTtku TypoHa, II1acTa KOTOPBIA
B O6yIYIIEM MOXKET 1ATh TOTYOK K PA3BUTHIO PBIHKA B
Poccun. 3ammacel TypoHa COCTABAAIOT 1,1 TpUIMOHA
KyOMYECKHUX METPOB I'a3d (4TO NPUOIUZUTEIBHO PABHO
50% mOKa3aHHBIX 3aITACOB ra3a KaHa i1, COryiacHO
oruery BP B 2017 rony). CyIIeCTBYIOT JIU PELIEHMS 11

H3BJICUCHUA YITICBOAOPOAOB U3 IJIACTA, TPCACTABIIAIONMICTO

COOOM HEKOHCOMUAUPOBAHHBIIN IECYAHHUK C IIJIACTOBOH
Temreparypou 15 °C? MeeTcs JIM ONBbIT CENEKTUBHOM
JIOOBIYU U 3aKAHYMBAHUS TOPUBOHTAIBHBIX CKBAXKUH,
06€CIIEUYNBAIOMIETO NPEJOTBPAIEHHNE MUTPAIIUH IIECKA
M3 IIACTa 6€3 UCTIONMB30BAHUA CUCTEMBI Gravel pack? Kak
U 34 CYET YErO KOMIAHHUA-ONEPATOP MOMYYAET BBITOLY OT
Pa3paboTKU HOBOT'O pe3epByapa Ha brown fields?
Heo6X0auMO OTMETHUTD B3AUMO/ICHCTBHE C 31KA3UNKOM
Ha OPOTSIKEHUU 00J1ee yeM 12 Mecs1ieB: 0630p
CYHIECTBYIOIINX CUCTEM 3aKAHYMBAHUSA, IPOBEICHUE
TEXHUYECKUX COBEIIAHNN, Pa3pabOTKy Ju3aritHOB ['PI1
U J1A60OPATOPHBIX UCCIEAOBAHUN. TAKMM 06pa30M,
PEAKO UCTIIONIB3YEMOE YCTPOMCTBO KOHTPOJIA IIPUTOKA C
YHUBEPCAIBHBIMU ITECYAHBIMU (DUIBTPAMU-IKPAHAMU
U TIOA3EMHBIM OOOPYAOBAHUEM [IJI1 CEJIEKTUBHOTO
CTUMYJIUPOBAHUSA CTATIO OCHOBOIM TEXHUYECKOTI'O
permeHns. KiIo4eBbIM 37IEMEHTOM PA3BUTUA
TOPU3OHTAJIBHBIX CKBAKMH TypOHA CTAJIO MIPUMEHEHNUE
skuaxocTu I'PIT (Ha BOZHOI U yIVIEBOJOPOJHON
OCHOBAX) B TAH/IEME C TEXHOJIOTUEN 3AKAHYNBAHNA
JUIA MyJIBTUCTAAUHHOTO I'PIT ¢ npumenenuem
CIBHKHBIX MY(T, ynpasiseMblx Ha THKT. JanpHelimee
YIIPABJIECHUE CEJICKTUBHOM JOOBIYEIH TAKKE BO3MOMKHO
HAa IIPOTSYKEHUH BCETO CPOKA IKCIUTYATAIUH CKBAKHUHBL.
YcnenHoe npuMeHEHHE ITOA3EMHOTO OOOPYIOBAHUA U
MHTEHCU(UKAUH I171ACTA B 3an1aiHON Crubupu u IHAO
MHOATBEPKAAIOT BO3MOKHOCTD U3BJIEYEHUA ITIPHUOBIIN
U3 CyIIECTBYIONIEH JOOBIBAIONICH NTH(PPACTPYKTYPBIL.
KoHLenmusa UCIbITaHUA IPHUBJIEKIA JOTIOJTHUTEILHBIE
(B'TOM 4MCJIE UHOCTPAHHDBIE) MHBECTUIINH, U,049€BUJHO,
3TO OTKPBIBAET EIIE OJNH KPYITHBII PBIHOK.
HeocnopruMbIM COOBITUEM SABJIAETCA CHUKEHHE
CTOUMOCTH UH(PPACTPYKTYPBL JINO0 €€ CBEJICHUE K HYIIIO.
CraskeHHas paboTa 3a4KaA349HUKA U I'PYIIIILI HOAPSAJHBIX
OPraHu3a1NI PA3JIMYHbIX CEPBUCHBIX HATIPABICHUN
obecnedna yCenHOe 3aBEPIICHUE MHTEIPUPOBAHHOI'O
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Promising Areas for Development of
Coiled Tubing Equipment at
NOV FIDMASH

Yury BELUGIN, NOV FIDMASH

We can safely state a growing interest in
equipment for working with coiled tubing from
44.45 mm upto 60.3 mm and a length of 5500—
6000 m or more. Two directions are considered
— units mounted on one chassis and on several
chassis.

An upgraded unit of the MK30T-50 class on
the MZKT chassis with an increased chassis load
capacity is presented, which will allow placing
26 t of coiled tubing on the winding unit. The
MK30T-50 class chassis on the Tatra chassis is also
presented, which will allow placing up to 6000
m of coiled tubing with a diameter of 44.45 and a
mass of 26 tons on the winding site.

Variants of modular coiled tubing systems
located on the chassis and semitrailer with
a tractor are presented, both in a transport
dimension of 4 m and axle loads of not more than
7.5 t per axle for CT 44.45 and 50.8 mm (which
corresponds to the rules for transporting goods by
road in the Russian Federation in terms of overall
dimensions and axle loads and does not require
additional approval for travel and payment for
“overweight”), and for 50.8 mm and 60.3 mm
coiled tubing with variable clearance in the semi-
trailer on which the coiled tubing winding unit is
located.

New directions in nitrogen equipment
and automation of coiled tubing units were
considered.

In the Way to the Gas Dragon

Maxim NOVIKOV, VV. DMITRUK, VV.VOROBEYV,
IR MUKHAMETSHIN, S.A. ZAVYALOV, LS. SHMARIN,
Schlumberger

N

This article will explain how the downhole
equipment, stimulation design and CoiledTubing
application unlock an interesting Turon reservoir
which may become a large spurt to the services
market in Russia. The Turon reservoir reserve is
1.1 trillion m? of gas (that is approximately 50% of
the Canada proved Gas. Source: BP report, June
2017) Is there a solution to lift the hydrocarbon
from 15 deg C reservoir with unconsolidated
sandstone? Is there experience of selective
production and horizontal wells completion
with multistage stimulation to eliminate a sand
production without a gravel pack? How and why
does the operator benefit from developing a new
reservoir in the brown fields?

An engagement with customer for over
12 months with: the past completion experience
review, completion technical meetings, hydraulic
fracturing designs and laboratory testing. Thus,
the rarely used Inflow-control device with
universal standalone screens and equipment



MPOEKTA B PAMKAX CJIOKHBIX ['€OJIOTHYECKHX
U KJIMMATUYECKUX YCI0BUH IOKHO-PycCcKoro
MECTOPOXJIEHMA. B 6yayIieM KOMITaHHA-OEPATOD
IUIAHUPYET IPUCTYIIUTD K PEAIU3ALUH ITPOrPAMMEI ITO
3aIyCKY HOBBIX 80 CKBAXKUH.

l'a3oHedTAHAA IPOMBIIIJIEHHOCTb PA3BUBAETCS YEPE3
NPHU3MY ITIOO6AJIBHOTO KPU3NUCA U HYKIA€TCA B HOBBIX
KOHLIENTYAJIbHBIX TPOEKTAX. OOCYKIAEMOE TEXHUYIECKOE
pEIIEHME ABIAETCA OQHHUM U3 HEMHOI'MX METO/IOB
3aKaHYUBAHMUA CKBAKHUH, I7I€ DPOCCUICKHAE KOMIIAHUH
NOAJAEPKUBAIOT U MOT'YT YBEJTMYUTD TPOU3BOACTBO 1
COXPAHHUTD €TO SKOHOMHYHBIM.

MuccHuA KOMIIAHHH I'PYIIIIBI
«Ypana-In3anH»

B.H.ITYMAKOB,
000 Ypan-Zusatin-Ipynns»

«Vpan-Juzaiin» paboTacT Ha
HEPTECEPBUCHOM PBIHKE 15 JIET.
KOnTIOOMHTOBBIH ITAPK COCTABIIAIOT HATh
YCTAHOBOK: JIBE YCTAHOBKH TSKEJIOT'O KJIACCA,
OJJHA CPEJJHETO U O/IHA YCTAHOBKA JIETKOTO
KJ1aCcCa. OCHOBHBIE 32KA34YMKU: «JIyKOMII,
«PocHe(P TR, T'a3npoM HEPTE>, «<PHUTTIK>,
«Hedruca» u 1p. CBOIO MUCCHIO «Ypas-u3arin»
(POpMYIUPYET TAK: «BBITh MAKCUMATIBHO
MOJIE3HBIM U 3(PPEKTUBHBIM TAPTHEPOM
JUIs CBOUX KJIMEHTOB B OOJIACTH ITOBBIIIEHU S
He(TEOTAAYHU IIJIACTOB, UHTECHCU(DUKAITUN
MIPOLIECCOB AOOBIYY HE(PTU U I'a3a,
KaIIHUTAJIBHOTO, TEKYIETO PEMOHTA CKBAKUH 1 OCBOECHUS
CKBaKHMH [10CJIE OYPEHUST».

JOKIaunK pacCKka3an 06 OCHOBHBIX KOJITIOOMHI'OBBIX
TEXHOJIOIUAX U TeXHOonoruax ITHIT, nprumMeHnsaeMbIx
KOMITAHHET, ¥ O IEPCIIEKTUBHBIX HAITPABJICHUAX
Pa3BUTHUSL, TIOJPOOHO OCTAHOBUBIINCH HA IPOOIIEMAX.

B gacTHOCTH, OBIJIO OTMEYEHO, YTO KOJITIOOUHT CET'OIH ST
OYEHb JOPOroO COAEPKATD, IOCKOJIbKY YUCIIEHHOCTD
OpUrajbl, OOCIYKUBAIOIIEN YCTAHOBKY TSKEJIOTO KJIACCA,
oonee 20 yenosek. YCJIOKHEHUE PA0oT, nepexo Ha THKT
OOMNBIIETO JUAMETPA BJIEYET 32 COOOU 3aMEHY MHIKEKTOPA,
MPEBEHTOPA U JPYTUX COCTABIAIONIUX OOOPYJOBAHUA

Ha 60s1e€ MOIHBIE. MHOI'HIE BU/IbI BHYTPUCKBAKMHHOT'O
060PYIOBAHHS IPUOOPETAIOTCS UCKIIOYUTEIBHO 11O
NPEABAPUTEIBHOMY 3a4Ka3Y, YTO TPEOYET BDEMEHU.
CKBaKMHBI CTAHOBSITCA BCE CJIOKHEE, TOPU3OHTAJIbHBIE
YYACTKH 4aACTO OBIBAIOT 3AXJIAMJIEHBL. XOTEJIOCH ObI

00Je€ OTKPBITBIX OTHOIEHHI MEXK/TY 3AKA34YUKOM U
HOJPASIHKOM, IIOCKOJBKY, YEM OOJIBIIE OYIET U3BECTHO O
NPEABICTOPUN CKBAXKUHBL, TEM YCIIEMTHEE IIPOUYT PA6OTHI
B HEIL

Bsadvecnas LUYMAKOB
Vlyacheslav SHUMAKOV

TexXHOJIOTUA MOBBIIICH U A
HedTen3BIeYECHHU A U3 HEOTHOPOIHBIX
KAapOOHATHHIX KOJUIEKTOPOB
C IIPHMEHEHHEM OOKOBBIX
TOPHU3OHTAJIbPHBIX KAHAJIOB

DM ABYCAITIMOB, @.3. UICMATHJIOB,
PD. XYCAHHOB, ITAO <Iammnegpmo»;
PA. TABAIIIHHKOB, PM.AXMETIITHH,
H.H. A/IbIJITAPEEB, OOO <IazpaC-PemCepauc»

4

designed to selectively stimulate reservoir became
the equipment choice. The key element of the
horizontal wells development at Turon reservoir
was in feet for purpose fracturing fluid (oil-

based or water-based fracturing fluid), combined
with multi-stage fracturing (MSF) completion
technology with precision sleeves, manipulate

by CoiledTubing. Further selective production
management is also possible throughout the life
time.

Provided downhole equipment and reservoir
stimulation proves that Western Siberia and Yamal
region can benefit from
the existing downstream
infrastructure. The trial
concept attracted additional
(also including the
international) investment
and obviously opens
another large size frac
market. The operators
compelling event is to
minimize the infrastructure
cost or eliminate that
completely. The teamwork
between the customer and
several contractor’s product
lines enabled successful
completion of the integrated
project under the difficult
geological and climatic
conditions of the Yuzhno-Russkoye field. The
further customer's plans correspond to 80 wells
program.

The oil gas industry evolves through a global
crisis and in need of new concepts. Discussed
technical solution is one of few completion
methods where Russian operators maintain and
can increase production and keep it economical.

Mission of Ural-Design-Group
Vyacheslav SHUMAKOV, Ural-Design-Group LLC

Ural-Design has been operating in the oilfield
services market for 15 years. The coiled tubing
fleet consists of five units: two units of heavy
class, one medium and one light class unit. The
main customers are: LUKOIL, Rosneft, Gazprom
Neft, RITEK, Neftis, etc. Ural-Design formulates
its mission as follows: “Be the most useful and
effective partner for our clients in the field of
enhanced oil recovery, stimulation of oil and gas
production, well workover and repair, as well as
well stimulation after drilling”.

The speaker spoke about the main coiled
tubing technologies and EOR technologies used
by the company, and about promising areas of
development, focusing on problems in detail. In
particular, it was noted that coiled tubing is very
expensive thing today, since more than 20 people
are maintaining and servicing the heavy class
unit. The complexity of operations, transition to

4
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B moknaze paccMarpuBaeTcs
UCIIOJIb30BAHUE OOKOBBIX
TOPU3OHTAJIBHBIX KAHAJIOB MaJIOTO
JUAMETPA C TOUKU 3PEHUS U3BJICUYCHU
TPYJHON3BJICKAEMBIX 34I14COB U3
HEOJHOPOAHBIX MIJIOTHBIX KOJIJIEKTOPOB.
OCBeIIEHBI TEXHOJOI'MYECKHE PEIICHUS,
UCIIOJIb30BAHHBIE B KOMITAHUU,
IpPOO6JIEMBI, TTOJTyYEHHbBIE IPU BHEAPEHUH
TEXHOJIOTUH, 4 TAKXKE PEZYIBTATHI
MIPUMEHEHHUS U TOYKU TEXHOJIOIMTYECKOT'O
pocra.

B nocnegnane roasl OOLUIMEI BEKTOP
pa3paborku B [TAO «TaTHE(PTH>
CMENIAETCA B CTOPOHY MECTOPOXKIECHHU,
CJIOKEHHBIX KAPOOHATHBIMH
NOPOAAMH, OTHOCAIIUXCS K KATETOPUHU
TPYAHOM3BJICKAEMBIX C OOLIEH JOIEH
M3BJIEKAEMBIX 3AI1ACOB 57%. CnegyeTr
OTMETHUTD, YTO TEKYIIHE TEMITBI OTOOPA 3aI1ACOB HE
MO3BOJAIOT 3(PPEKTUBHO BBIPAOATHIBATH BECh PECYPCHBIN
MNOTEHITUAL

IIporiecc pa3pabOTKH JAHHBIX IIJIACTOB
OCJIO’KHSAETCS HAJIMYUEM €CTECTBEHHBIX TPEIIVH,
MPOCTUPAIOIIUXCA B BEPTUKAJIBHOM HAIIPABJIECHNH,
OTCYTCTBHAEM 3(P(PEKTUBHOM cCUCTEMBI [TIT/] 1 61M3KHUM
PACIIOJIOKEHHUEM BOJOHACHIIEHHBIX IUIACTOB, YTO B
COBOKYITHOCTH YBEJIMYUBAET PUCKH IPOPBIBA INIACTOBOM
BOJIBI, OCOOEHHO IIPH IPUMEHEHNH METOAOB CTUMYJIALINNA
rwacta. ClieyeT OTMETUTD, 9TO A1 OAMKHUPCKOTO U
TYPHENCKOI'O IPYCOB XaPAKTEPHO HU3KOE IIACTOBOE
pasaenue (B cpepaeM 50—30% OT HA4aJIbHOTO).
[NepeuncieHHbIE (PAKTOPBI OKA3bIBAIOT HETATUBHOE
BJIMSIHUE HA KO (PUIIMEHT U3BJICUYCHU S YITIEBOJLOPOIOB U
HA IPOAYKTHUBHOCTD CKBAKHWH.

14 pemenmns 32491 MHTEHCU(PUKALTUY IIPUTOKA
He(MTH B 3TUX YCJIIOBUSX HIMPOKOMACIITAOHOE
MPUMEHEHHE TTOTYYHIIH IIPOCTHIE COMTTHOKUCIOTHBIE
06pabOTKH, 4 B JaJIbHEHUIIIEM 1 6OJIEE CJIOKHBIE
CEJIEKTUBHBIE TEXHOJIOIMHU, TAKUE KAK ITUKJINIECKHE
KHUCJIOTHBIE OOPa6OTKH C IPUMEHEHHUEM KU KOCTEH-
OTKJIOHUTEJIEN. BA’KHO ITOAYEPKHYTh, YTO 3HAYUTEIbHAA
JI0JIS1 KAPOOHATHBIX OO'BEKTOB PA3PA0OOTKU
IKCIUTYATUPYETCA C IPUMEHEHHUEM CKBAYKHH C
OTKPBITBIM TOPU30OHTAJIbHBIM OKOHYaHUEM, B KOTOPBIX
MHOI'OKPATHBIE KUCJIOTHBIE OOPA6OTKH CO BPEMEHEM HE
MIPUHOCAT IKOHOMHYECKN OOOCHOBAHHBIX PE3YIBTATOB U
UMEIOT HEJOCTATOYHYIO IIPOAOLKUTENBHOCTD 3(pdeKTa
(OKOJIO 3—5 MECALIEB).

Crnerpanuctamu ITAO «TatHedTh» 1 OO0 «TarpaC-
PeMmCepBHC» ObUT OCHOBATEIBHO U3YY€EH ONBIT PA60T
Ha MCCTOpO}K,/ICHI/II/I 148 HpC,[IJIO)KCH MUJIOTHBIHN HpOCKT
OypeHUs OOKOBBIX KAHAJIOB MAaJIOI'O IMAMETPA C
MOCIEAYIOMEN JUHAMHUYECKON CTUMYJIALIACH.

JlaHHBII NPOEKT ObLJI PEAIM30BAH HA 25 CKBAXKHMHAX,
SKCIUIyaTUPYIOMIUX OAMKUPCKUH U TYPHENCKUH
SPyChL barojiapst OGTHOBPEMEHHOMY HCIIOIB30BAHUIO
KOMOHHAIIUH PA3HBIX TEXHOJOI'NYECKUX IIPHUEMOB
JIOCTUT'HYTHI XOPOIIHE PE3YIBTATHI B CJIOKHBIX
IreO0JIOTMYECKUX YCAOBUAX. I10 pe3ynbraTam
MIPOBEACHHBIX PA6OT TEXHOJIOT U BKJIIOUEHA B
PETYIAPHYIO IPOU3BO/ICTBEHHYIO IPOIPAMMY.
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3.M. ABYCAJIMOB
E.M. ABUSALIMOV

CT of larger diameter entails
replacement of the injector,
BOP and other components

of the equipment with more
powerful ones. Many types of
downhole equipment should
be pre-ordered which takes
time. Wells are becoming more
complex, horizontal sections
are often cluttered. It would

be good to have more open
relations between the customer
and the contractor, since the
more one knows about the well
history, the better one will be
able to do.

Technology for
Enhanced Oil Recovery
from Heterogeneous Carbonate
Reservoirs using Lateral Horizontal
Channels

EM . ABUSALIMOV, F.Z. ISMAGILOV,
R.F.KHUSAINOV, Tatneft PJSC; R.A. Tabachnikou,
RM AKHMETSHIN, IN. ADYLGAREEYV,
Tagras-RemService LLC

The paper discusses the application of
small diameter lateral horizontal channels for
production of hard-to-recover reserves from
heterogeneous tight reservoirs. The paper
describes technological solutions used in the
Company, challenges encountered during the
implementation, results of the application and
milestones for technological growth.

In recent years, the focus of filed development
in Tatneft PJSC has shifted towards the carbonate
reservoirs classified as hard-to-recover reserves
with a total share of recoverable reserves of 57%. It
should be noted that the current production rate
does not allow for the efficient production of the
entire resource potential.

The process of development of these reservoirs
is complicated by natural fractures extending in
the vertical direction, the absence of an effective
reservoir pressure maintenance system and the
close proximity of water-saturated reservoirs.
These factors increase the risk of reservoir water
breakthrough, especially when using reservoir
stimulation methods. It should be noted that
reservoirs in Bashkir and Tournai stages are
characterized by low reservoir pressure (50-30% of
the initial pressure on average). These factors have
a negative impact on the hydrocarbon recovery
rate and well productivity.

Widely used methods of enhanced oil
recovery under these conditions include
simple hydrochloric acid treatments and more
complex selective technologies, such as cyclic
acid treatments with diverter fluids. It should
be stressed that a significant share of carbonate
reservoirs is operated with wells with a horizontal



IToBbIIIEHHIE

Hage:xkHocTu THKT:

YCOBEPUICHCTBOBAHHOE

JIOKAJIBHOE ITIOKPBITHE I

cBapHbIix IIBOB THKT
Dnopro KBPPHOH,

NOV Quality Tubing

ToueuHast KOppo3us HA
BHYTPEHHEM INAMETPE TMOKOMU
TPyObI IPUBOAMIIA K OTKA3aM KOJIOHH
OYPHJIBHBIX TPYO IPU PabOTE BO
BCEX PETMOHAX, OCOOEHHO 3TO
KAaCaeTCa PabOT B HECTAHAAPTHBIX
Tre€OJIOTUYECKUX YCIOBUAX B
CeBepHON AMEPHUKE. /17151 321U THI
HauOb0s1e€ BOCIIPUHUMYUBON YaACTH
KOJIOHHBI THOKUX TPY6 OT KOPPO3UU
OBLIO PAa3pPabOTAHO JIOKAJIBHOE
MOKPBITHUE, KOTOPOE MOXKET ObITh HAHECEHO B MECTAX
CBAPHBIX HIBOB.

Craib INIACTUYECKHU 1e(POPMHUPYETCS B TPOLIECCE
U3TOTOBJIEHUS THOKOM TPYOBI, 4 U3/IETHE MHOTOKPATHO
IUTACTUYECKH JE(POPMUPYETCA B IPOLIECCE
IKCIUTYATALMU. B PE3y/IbTATE NOKPBITHA THOKUX
TPyO UCTOPUYECKU HE OBbLIN YCIIEITHBIMH HU3-34
HEJOCTATOYHOTI'O CLEIJIEHUS C TPYO6AMHU, KOTOPbIE
ABJISAIOTCSI OCHOBOM.

IToce TOro Kak 66110 NPUHATO PEMIEHUE O
HAHECEHUU JIOKAJIbHOT'O TTIOKPBITUSL, ObLI pa3paboTaH
IUTAH UCTIBITAHUN PA3/IMYHBIX BAPUAHTOB ITOKPBITHA,
BKJIIOYAs KAK MATEPHAJIBL, TAK M IPOLIECCHI HAHECEHMU .
IlepBOHAYAIbHBIN [JIAH UCIIBITAHNUI BKJIIOYAJI IPOBEPKY
HA CLIEIUIEHUE C CYOCTPATOM, 4 TAKIKE HA YCTOMYHUBOCTD K
KUCJIOTE C LEBIO BBIPAOOTKH METOAOIOIUH JIJIS1 PAOOYETO
NPOTOTHIIA.

Pe3ynbTaTel TECTUPOBAHMA ObLUIM IIPEJCTABICHBI U
HCIIOJIb30BAJIUCH 15 ONIPENEIEHNUA JAJIbHEUIIETO Iy TH
CO3/[JaHUSA Y BHEJPEHUSA B IIPOU3BOJICTBO PAOOYETO
NPOTOTHIIA. B KA4eCTBE HAUITYUIIETO METOA HAHECEHUA
MHOKPBITHS ObLII BBIOPAH CIIOCOO KOHJICHCAIIH U3 I'A30BOHU
(¢pasbl. B €ro 0OCHOBE — B3BECH B BAKYYMHOM Oy(hEPHOM
YCTPOYCTBE, KOTOPASA OCAKIAETCA HA TIOBEPXHOCTD
TPyOBL 'MOKast HACOCHO-KOMIIPECCOPHAS TPyDOa
PEACTABIISICT COOON HENPEPBIBHBIN TPOAYKT, KOTOPBIA
HE MOXXET OBITh UCIIBITAH B TPAJUIIMOHHON BAKYYMHOHU
Kamepe. [ToaToMy noTpeboBaIaACh pa3padoTKa IEPBOU B
CBOEM POJIE BAKYYMHOI KaMEPBI, KOTOPAA HE OJITHOCTBIO
34KPBIBAET IPOJYKT.

Pa6bounii npoTOTHN OB YCIIEITHO YCTAHOBIJIEH HA
IIPOU3BO/ICTBEHHOM OO'bEKTE B XbIOCTOHE, I/1€ ObLIN
CO37,aHBI UCIIBITATEIbHBIC KOJIOHHBI THOKUX TPYO
C JIOKAJIbHBIM ITOKPBITUEM, HAHECEHHBIM HA KOCBIE
CBapHBIC IIBBL

PesynbraTs! ony6ankosaHbL: SPE 194246.

B IOKyMEHTE OITUCHIBAECTCS HOBAS TEXHOJIOT U
06pPAB6OTKH ITPH U3TOTOBJIEHUN TUOKOU TPYODL
ITepBOHAYA/IbHBIE PE3Y/IBTATHI [IOKA3bIBAIOT, UTO
YCOBEPIIEHCTBOBAHHOE JIOKAJIbHOE TOKPHITHE
MOJKET 3HAYUTECIIBHO yHy‘II]_II/ITb OHCpQ_L[I/II/I, B TOM
YUCJIE IPEIOTBPATUTD HENIPEABUCHHBIE OTKA3BI C
MHUHUMAIBHBIMU 32TPATaMHU 11 onieparopa HKT.

SHapto KSPPUOH
Andrew CARRION

openhole wellbore, in which multiple
acid treatments over time are not
economically feasible with a short
effect duration (about 3—5 months).

Tatneft PJSC and Tagras-
RemService LLC specialists have
thoroughly studied the field
experience and proposed a pilot
project for drilling of small diameter
lateral channels with subsequent
dynamic treatment.

This project was implemented
in 25 wells producing from
the Bashkir and Tournai stages
reservoirs. Simultaneous application
of different technologies provided
positive results in difficult geological
conditions. Based on the results of
the work performed, the technology
is included in the regular production program.

Improving Operational Confidence:
An Advanced Localized Coating for
Coiled Tubing Bias Welds

Andrew CARRION, Sales Engineer,
NOV Quality Tubing

Pitting corrosion on the tubing ID has caused
failures of CT strings in operations across every
operating region, with unconventional plays
in North America being especially affected. A
localized coating that can be applied to the bias
weldment has been developed to protect the most
susceptible portion of the coiled tubing string
from corrosion.

Steel is plastically deformed in the
manufacturing process to make coiled tubing, and
the product is repeatedly plastically deformed in
operations. As a result, coatings have historically
not been successful with coiled tubing due to
insufficient adherence to the tubing, which is the
substrate.

Once the decision was made to pursue a
localized coating, a test plan was developed to
test different iterations of the coating including
coating materials and application processes.

The initial testing plan included checking for
adherence to the substrate as well as resistance to
acid with the goal of highlighting a methodology
for a working prototype.

The results of the testing plan are provided
and were used to determine the path forward to
commission a working prototype. Physical Vapor
Deposition (PVD) was selected as the best method
for application of the local coating. PVD operates
by exciting a target within a vacuum chamber,
which coats the substrate. Coiled tubing is a
continuous product, which prevents the use of a
traditional vacuum chamber. This development
led to the creation of the first-ever vacuum
chamber of its kind — one that does not entirely
enclose the product. }
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Croco0 ynpasjass€MOro MHOTOCTATHHHOTO

KHucJaoTHOro I'PII

B OCJIOZKHECHHBIX I'€O/JIOTO-TEXHHYCCKHX

YCIOBHAX
H.H A/IBUITAPEEB, OOO <lazpaC-PemCepeuc»
npeonpuamue AxmiobunckPemCepsucs

BeIpaboOTKA 3a11ACOB KAPOOHATHBIX KOJIEKTOPOB, KaK
IIPABIIIO, OCJIOKHEHA OIIM30CTHIO BOZJOHOCHBIX IIJIACTOB,
BEPTUKAIBHOMN TPENTUHOBATOCTBIO, BHICOKOI BI3KOCTHIO

HedTH, BBICOKOW 30HAJIbBHOH HEOJTHOPOJHOCTBIO

32JIE3KEI K BO3MOXKHOCTBIO ITPOPHIBA I'A30BOK ITATIKH.
CyIIEeCTBYIOIEE MHOKECTBO TEXHOIOI' UM IIPOBEICHHUSA

MHOI'OCTAaJHUHHBIX KUCIOTHBIX I'PIT B ycinoBuax

TaTapcTaHa HE HAXOAUT IPUMEHEHUS IO IPUUHHE CBOEH
BBICOKOM CTOMMOCTH, HE OOECIIEYHUBAIOICH TOCTATOYHBIX

JIE6GHUTOB CKBAYKUH B TEUCHUE ITPOAOIKUTETIBHOTO
BPEMCHU.

ImaBHOM 11€/1b10 KOMIAHUU «TarpaC-PemCepBuc»
SIBJISIETCS] YCTPEMJIEHHOCTD BCET'O KOJJIEKTUBA HA

CTPATCIUYCCKYIO [IC/Ib 3dKA349YHKA. Kak IIPaBUJIIO, dTO

HOBBIIICHUE 3(PPEKTUBHOCTU OT UCIIOIb30BAHUS
MEPEJOBBIX TEXHOJIOT U, KOTOPAsI BBIPAXKAETCS
B JIONIOJIHUTENBHOU JOOBIYE HEPTH THOO
YBETUYEHHUU CPOKA CITyKObI CKBAXKHH.

Jlns noseleHus apdpekTuBHOCTH ['TM
HAa KAPOOHATHBIX OTVIIOKEHUSAX COBMECTHO
C 3aKAa34YMKOM ObLIA Pa3padoTaHa U B
HACTOSAIIEE BPEMS BHEIPAETCSA TEXHOJIOTUSA
nposeneHuss MKI'PIT ¢ ucnonszoBanuem 'HKT,
MPOKAJIBIBAIOIIETO NEPHOPATOPA U YAMEYHOT'O
aKepPa COOCTBEHHOM Pa3pa00TKU KOMIIAHUU
«TarpaC-PemCepBHC».

Ilepen Ha4YaI0M PabOT NPOU3BOAUTCA
npusaska 'HKT k pazpesy o I'K. Janee
CIIyCKA€TCSI KOMIIOHOBKA B 33/IaHHBIN UHTEPBAJ
JUISL IPOKAJIBIBAHUSL, PA3MbIBA KABEPH U
33aKA4YKH KHUCJIOTHI BO BCKPBITBIF NHTEPBAJI IIO
MEXTpYyOHOMY IpocTpaHCTBY. KI'PIT Kaxx 1011
MOCJIEAYIOUIEH 30HBI IPOBOJUTCS IIyTEM
IIPOKAJIBIBAHUSI HAMEYEHHOI'O UHTEPBAJIA,
IIEPEMEIIECH S KOMIIOHOBKH HUKE 30HBI
BCKPBITHS U HOCJIEAYIOMICH 3AKAYKU KUCIOTHL.

YHUKAIbHOM OCOOEHHOCTDIO TAHHON TEXHOJIOIUH
ABJIAETCA BO3MOXHOCTD OTCJIEKUBAHU A 3aKOJIOHHOT'O
COOOIIEHN A MEK/Y IIOPTAMH KAK IIEPE/] ITPOLIECCOM,
TA4K U B IIpOLIECCE OOPAOOTKH, BHOCUTD KOPPEKTUPOBKU

HETIOCPECTBEHHO B r1pouecce I'PIT v onpenenarn

OIITUMAJIbHOC PACCTOAHUEC MCKAY IIOPTAMHU V1A KAZKIOTO

OO'BEKTA PA3PAOOTKU.

Pa6oThI IpOBE/ICHBI HA OTMHHAIIATH CKBAKHMHAX.

JlaHHasI TEXHOJIOTUsI IEPEBE/ICHA B Pa3pPsi]

IIPOMBIIJIEHHOM 3KCIUTyaTauun. Ha Hee opopmiieH

IIATCHT.

OTeuyeCcTBEHHAA PABHOIIPOXOTHAS
cucrema MI'PII Ha IPOKAYHUBAEMBIX

PACTBOPHUMBIX KJIIOY-IIPOOKaxX. O630p
TEXHOJIOTHH U IIPOBEICHHBIX HCITBITAHUH

EO. MHXAJIHLIBIH, OO0 «OKJI DHEPIKH>

Ocenbio 2018 roga «O1 DHEP/IKU» BIEPBBIC
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The working PVD prototype has been
successfully installed at the manufacturing facility
in Houston, and test strings coated locally on the
bias welds have been created. Findings have been
published in SPE 194246. The paper describes a
new processing technique for the manufacturing
of coiled tubing. Initial results show that the
coating can dramatically improve operations,
especially the prevention of unexpected failures
with minimal cost impact to the coiled tubing
operator.

Method of Controlled Multistage
Acid Hydraulic Fracturing under
Complicated Geological and
Technical Conditions

Irek ADYLGAREEYV, TagraS-RemService
LLC ‘AktyubinskRemSeruvis” Enterprise

Production from carbonate reservoirs is
usually complicated by the proximity of aquifers,
vertical fractures, high oil viscosity, high zonal

heterogeneity of
deposits and the
Wpak ALbIMTAPEEB oy
Irek ADYLGAREEV possibility of gas
2 cap breakthrough.

The existing set of
technologies for
multistage acid
hydraulic fracturing in
Tatarstan is not used
because of its high cost,
resulting in insufficient
flow rates for a long
time.

In order to increase
the efficiency of
enhanced oil recovery
operations in carbonate
reservoirs, Tagras-
RemService developed
and introduced the
technology of multistage fracturing using coiled
tubing, puncture perforator and cup packer. This
technology has been developed jointly with the
Customer.

Before starting the work, the logging data is
studied. Then the bottomhole assembly is run
at target depth for punching, cavity wash-out
and pumping acid into the interval through the
space between tubing and coiled tubing. Each
subsequent zone is treated by punching the target
interval, moving the assembly below and then
pumping acid.

A unique feature of this technology is the
ability to track the annular filtration between the
ports both before and during treatment, make
adjustments during hydraulic fracturing and
determine the optimal distance between the ports
for each reservoir.

The operations were carried out in eleven
wells. This technology has been patented and



Erop MUXAJTULIbIH

MPEJIOKUINA PRIHKY KOMMEPUYECKHUE Eqor MIKHALITSYN

U3/Ie/INS PACTBOPHUMBIX MATEPUATIOB JIJI51
MTPIT.

M3HA49a/IBHO BA2KHO Pa300PaATHCA B
HIOAHCAX PACTBOPUMBIX CIIJIABOB IIAPOBBIX
U3JIC/INY, IEPE]] TEM KaK BBIITYCKATh
pPacTBOPUMYIO cucTeMy «M4»> nyst MI'PIL

MBI HOT'PY3UJIUCH B BOIIPOCHI 1O
NPOYHOCTHBIM, MEXAaHUYECKUM CBOUCTBAM
U PACTBOPEHUIO B 3aBUCUMOCTH OT
pana mapaMeTpos. JJo TeX nop, MoKa
«Onn DHEpmKN» B Poccnn HE HaYann
pPa3padaTeIBATh OTEYECTBEHHBIE
PaCcTBOPUMBIE MIAPOBBIE CUCTEMBI,

HUKTO HE YYUTBIBAJI BBIIIEYTIOMAHYTHIE
napaMeTPhL 3apPyOeKHbIE NOCTABIIUKU
TAKKE HE YYUTBIBAJIU TAKUE HIOAHCHL, YTO
CKAa3bIBAJIOCh HA KAYECTBE ITPOAYKTA U
npornecca MI'PIT B iestom.

Tonbko netom 2019 roj1a Mbl HAPAOOTANIN HAYYHO-
TEXHUYECKYIO 623y ¥ CMOITIU Pa3pabaThIBATh O0see
CJIOKHBIE n3aenusd (Mpobka Plug & Perf, cucrema «M4»).
CBOMMM 3HAHHUAMH MBI IIOAETHINCH HA (hopyMme «Ori
DHEPIKU», HA KOTOPOM COOPAJIN BCEX YYACTHUKOB PBIHKA
JUIA BBICTPAUBAHUSA €TMHOI'O IOHUMAHUSL.

[Jasee B JOKJIA/ie IPOJAEMOHCTPUPOBAIN PAOOY NI
TPOLIECC CUCTEMBI «M4», 11 6BLIIIO OTMEYEHO, UTO'y
CHUCTEMBI «M4» €CTh 2 HIOAHCA (KOTOPBIX HET IPU padoTe
C IIapaMn):

e paboTark cUCTEMA «M4» MOXKET TOJBKO CO 114 nmudrom;
* HEOOXOAVMO HCIIOJIb30BAHUE YCTPOHCTBA COpOCA

CHUCTEMBI «M4» 1O CKBAKUHBI.

3aBEPIINIINA CBOU PACCKA3 PE3YIBTATAMU ITPOMJEHHBIX
CTEH/IOBBIX UCTIBITAHUA U IIJIAHUPYEMBIMU UCTIBITAHUAMA

B OyAyIIIEM.

CoBpemeHHbI€ BBI30BbI I'PII
I1.B.JIAKTHOHOB, I pynna PH/]

BpL1a IpeACTaBIeHA KPaTKasg HH(POPMAIUA 06 UICTOPUU

I'pynnst GH /I, ONBITE CO34AHUS OOOPYAOBAHUSL.
HesarenpHocTs I'pynnbl P/ HanipasiieHa HA

PaspadOTKy U IPOU3BOJCTBO:

* 060PYAOBAHUSA I TULPABIUYECKOTO
pa3pbIBa IJIACTA;

* HATHETATEIBHOIO U
LHEMEHTHUPOBOYHOI'O OOOPYIOBAHUS;

* KOJITIOOMHT'OBBIX TEXHOJIOTHH,
BHYTPHUCKBAKIHHOI'O OOOPYAOBAHUSA U
UHCTPYMEHTY;

* KOMIUIEKCOB /IS TOBBIIIICHU S
He(PTEOTJAYH [IJIACTOB;

* MOOHJIBHBIX OYPOBBIX YCTAHOBOK;

* MIAXTHOTO OOOPYJOBAHUSA (IS
HAIIPAaBJIEHHOI'O OYPEHUS; IS
re€0JIOrOPa3BESOYHOIO KOJIOHKOBOTI'O
OypEeHUS; TPOXOAYECKUX OYPOBBIX
YCTAHOBOK).

OTMeu€eHO, YTO Ha Tepputopuu PO

u gpyrux crpad CHI' B HacTos1ee

BpeMs: paboTaeT 6omnee 500 eTUHUILL

HEPTEra30BOro 060PYJOBAHUA

Masen JIAKTVIOHOB
} Pavel LAKTIONOV

reclassified to the category of
commercial operations.

Russian Full-Bore
Technology for
Multistage Fracturing
with Dissolvable Key-
Plugs. Technology
Outlook and Testing
Review

Egor MIKHALITSYN,
Oil Energy LLC

In the fall of 2018, Oil
Energy first offered the market
commercial products of
soluble materials for multi-
stage fracturing.

Initially, it is important
to understand the nuances of soluble alloys of
spherical products before releasing the M4 soluble
system for multi-stage fracturing.

We concentrated on questions on strength,
mechanical properties and dissolution,
depending on a number of parameters. Until
Oil Energy in Russia began to develop domestic
soluble spherical systems, no one took into
account the abovementioned parameters. Foreign
suppliers also do not take into account the
nuances that affected the quality of the product
and the multi-stage fracturing process as a whole.
Only in the summer of 2019 we gained a scientific
and technical base and were able to develop
more complex products (Plug & Perf plugs, M4
system). We shared our knowledge at the Oil
Energy forum, which brought together all market
participants to build a common understanding,.

Further, the report demonstrated the workflow
of the “M4” system and it was noted that the “M4”
system has 2 nuances (which are not present
when working with balls):
¢ The M4 system can work only with 114 elevators
* Itis necessary to use the M4 system discharge
device to the well.

We completed our story with
the results of the captive tests
and planned tests in the future.

Modern Fracturing
Challenges
Pavel LAKTIONOV, FID Group

Brief information was
provided on the history and
main activities of the FID Group,
as well as on the experience of
equipment development.

The activities of the FID
Group are aimed at the
development and production of:
» Equipment for hydraulic

fracturing; }

Ne 1 (071) Mapt/March 2020 37



TEXHOJIOI'M

nipousBojcTsa ['pymmnst ®U, Gosee 160 exuHUIL U3
KOTOPBIX — 060pyaoBanue s PIT. JJana nogpo6Has
XAPAKTEPUCTUKA U IIEPEUHCIIEH COCTAB OCHOBHBIX
KOMILIIEKCOB OOOPYIOBAHHSL.

B xauecTBE COBPEMEHHBIX BBI3OBOB, CTOSIUX IEPE],
OPOU3BOAUTENAMU OO0pyAOBaHus A1 ['PIT, 6bu1H

BBIJICJIEHBI ¥ IOAPOGHO MPOAHATU3UPOBAHEI CJIEAYIOITHE:

* JIOKJIU3ALYA IIPOU3BOACTBA HA TeppuTopun EADC;
¢ 060PYIOBAHUE 151 BBICOKOPACXOAHOTO I'PIT
(16-24 »3 /mun);
* BOCCTAaHOBJIEHHE U MOAEPHU3ALNA OOOPYJOBAHMS;
¢ 060PYAOBAHUE C HAIPY3KOI HE OOJIEE MECTU TOHH HA
OCBb;
e UMPOBU3ALIUSI OOOPYAOBAHUSL.
JIOKJIaTYMK NPENCTABUII AYAUTOPUH BO3MOXKHbBIE
OTBETHI HA BBIZOBBL BOJIBINAS 4ACTh 3TUX OTBETOB YK€
HAIIUIA IIPAKTUYECKOE BOIUIOLIECHUE.

OnrumMu3anusa KOHCTPYKITHH
3AKAHYHNBAHHUA CKBAKHH HA
MECTOPOXKIACHHUAX C HETPATHUITHOHHBIMH
3arracCaMi C IIOMOIIbIO
IIHPOKOMACHITAOHOTO IIPHUMEHEHH S
YHUCJICHHBIX MECTOOB

/13610 KOTPEJLL, Tobuac XOHHK, Daationca OAYCHHA,
Canun I'OPITA/], Cepeeti CTOJIAPOB Baker Hughes,
a GE company

Ha Texkymuil MOMEHT HETPAIUITUOHHBIE
34M1aChI BHOCST 3HAYUTEIbHBII BKJIA]T B OOITUI
06'beM JJOObIYM HE(PTHU 1 ra3a. JJoobiua Ha
MECTOPOXKJECHUAX C HETPAAUIIUOHHBIMHU
3aI14CAMH OCTACTCSI PEHTA6EIBbHON B
PAa3IUYHBIX [IEHOBBIX CETMEHTAX, IOCKOJIBKY
METOJBI IPEABAPUTEIBHON OOPAO6OTKU TIJIACTA
MOTYT OBITh 4AANTUPOBAHBI K U3MEHAIOIIUMCS
PBIHOYHBIM YCJIOBUAM, KOTOPBIE
ONPENEIIAIOT 3ATPATHI HA 3aKAHYUBAHUE
U LIEHY HA YIJIEBOJOPO/IBL. AHAJIOTUYHASA
CUTYyaLUs HAOMIONAETCS B CETMEHTE
BHYTPHUCKBAXKUHHBIX PA0OT B JOOBIBAIOIINUX
CKBaKMHAX. METOABI OOPAOOTKHU MIACTA
MO3BOJISIIOT CTUMYJIMPOBATD JOOBIUY
YIVIEBOAOPOMOB U YBEJIMUUTD IIJIOMA/1b
JPEHUPOBAHMA CKBAXKUH. Ha TeKyunri
MOMEHT OCHOBHBIM METOJIOM OOPa0OTKH
IUTACTA ABJIAETCSA TUAPOPA3PHIB ILUIACTA, B
PaMKaxX KOTOPOT'O B CKBA’KHMHE CO3/JA€TCSA HECKOIBKO
CTaIU BBICOKOIIPOBOJAANIUX TPEMIUH, B KOTOPBIE 3ATEM
MO/T BBICOKUM JJABJIEHUEM 3aKA9YUBAECTCA JKUJIKOCTh
(KaK MPaBUJIO, BOJA), KOTOPAs PACIINPAET TPEIIUHBI,
MOBBIIIASA TAKUM OOPA30M MPOHUIIAEMOCTD ILIACTA
U 1€OUT CKBAKUHBL MICTOPHUYECKHU CIOKHUIIOCH TAK,
9TO KOMn4deCTBO craguiu ['PIT 1 KiacTepos HA CTAAUIO
OonpeeNsaeTCsa IN60 UCXOAA U3 JJINHBI TOPU3OHTAIBHOI'O
YYaCTKA CKBAXXHUHBI (Harmpumep, 60 wiu 120 m),

JINOO UCXO/IAI U3 HAKOIVIEHHOTI'O OIBITA HA 3TOM
MECTOPOXKAECHUU UIIN HA MECTOPOXKAECHHUHU C ITIOXOKUMH
YCJIOBUSIMU, JIMOO UCXOASA U3 IPYIUX MHBECTUIIUMOHHBIX
coobpakeHU!. C TEUEHUEM BDEMEHU HAMETHUIIACH
YCTOMYMBAS TEHJEHIINA K COKPAIEHUIO PACCTOAHUA
MEXKAY CTAAUAMM U KJIACTEPAMHU C 1IEJIBIO ITOBBIIIEHUSA
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* Injection and cementing equipment;

* Coiled tubing technologies, downhole
equipment and tools;

» Complexes for enhanced oil recovery;

* Mobile drilling rigs;

* Mine equipment (for directional drilling; for
exploration core drilling; sinking drilling rigs).

It was noted that more than 500 units of oil
and gas equipment manufactured by FID Group
are currently operating in Russian Federation
and other CIS countries, more than 160 of which
are related to hydraulic fracturing equipment. A
detailed description is given and the composition
of the main equipment complexes is listed.

The following challenges facing hydraulic
fracturing equipment manufacturers have been
highlighted and analyzed in detail:

* Localization of manufacturing process in the

Eurasian Economic Union area;

» Equipment for high-rate hydraulic fracturing

(16-24 m?/min),

» Equipment recovery and modernization;

» Equipment with axial load of no more than six
tons on axis;

» Equipment digitalization.

The speaker presented the audience possible
answers to the challenges. Most of the answers

have already found practical

implementation.
[38ua KOTPEJIJI s s
r_ siesitgl  Completion Design
: Optimization for
; Unconventional
Wells Using Large

Scale Computational
Science

David COTRELL, Tobias
HOEINK, Elijah ODUSINA,
Sachin GHORPADE, Sergey
STOLYAROV;, Baker Hughes,
a GE company

In the current state of
the oil and gas industry,
unconventional resources
are a significant source
of the total production
output. Unconventional wells remain profitable
at various price points, because initial stimulation
treatments can be tailored to changing market
conditions, reflecting completion costs and
(estimated) hydrocarbon prices. The same holds
true for re-stimulation of already producing wells.
Stimulation treatment “opens” up the subsurface
to ultimately allow for better drainage of the
reservoir hydrocarbons. The primary stimulation
treatment currently in use is hydraulic fracturing,
in which the wellbore is broken up into multiple
stages, and highly pressurized fluid (oftentimes
water) is pumped into each stage of the wellbore.
This causes fractures to propagate away from
the wellbore, which in turn enhances the local



YPOBHS JOOBIYH. OTHAKO PA3YMHO IPEAIONOXKUTD,

4TO HACTYIIUT TAKOH MOMEHT, IIOCJIE KOTOPOI'O
JI06aBJICHHE €11 OAHOM cTaauu I'PIT oBieYeT 3aTPATHI,
IIPEBLIIIAIOINE YPOBEHD JOXOAO0B, [IOJIyYEHHBIX 34

CYET YBEJIMYCHU A KOJIMYECTBA CTAANH (T.€. Ollepanus

O JOOABICHUIO CTA/IMU CTAHET MEHEE IPUOBLIBHOMH, B
3aBUCUMOCTH OT CPOKOB OKYIIA€MOCTH). B TaKOM Ciryvae
BO3HUKAET KJIACCUYECKAA 3471494 ONTUMHU3AINUH, KOTOPAS
pemaercsa merogaMu MonTe-Kapiio. Pe3ynbrarsl pacueToB
TOKA3bIBAIOT, YTO ONTUMAJIBHBIE METO/IbI OOPA6OTKH
IJIACTA IEMOHCTPUPYIOT XOPOIIHE TOKAZATEIH JIJI
MHOTI'UX [EJIEBBIX (DYHKITHU, CBSI3AHHBIX C IIPOIIECCOM
I'PTI (mannpuMep, J/IMHA U BBICOTA TPEMUH). TeM HE MeHEe
PE3YABTATHI TIO3BOIAIOT CAEIATH BBIBO/L, UTO 1IEJIEBBIE
(PYHKIIUY, CBA3AHHBIC C JOOBIYEH YITIEBOJJOPOAOB,
JIOXOJJAMHU OT JOOBIYU U IPUOBUIBIO, 3a4ACTYIO
OIIPEAEIAIOT PA3JIMYHBIE OIITUMAJIbHBIE METO/IBI
06pPabOTKH U YTO NOAOGOP ONITUMATIBHOI'O METO/A
3aBUCHUT OT 33/JAHHBIX BDEMEHHBIX IIPOMEXYTKOB.
ITOCKOIBKY B KOHEYHOM CUYETE IPUHATHUE PEIICHUN
OCHOBBIBAETCSA HA IOJIOKUTEIBHOM OITBITE IOy YEHHA
IPUOBLIIU B TEUEHUE OIPEJICIIEHHOIO IIEPUO/IA BDEMEHU,
B CTATBE MPEIIATAETCA UCIIOAb30BATD MOAXOIAILYIO
LEJIEBYIO (DYHKITMIO B COYETAHUHU C OITMCAHHBIM B CTATHE
KOMIIJIEKCHBIM ITOIXOZIOM K MOZIEJTMPOBAHUIO.

KoMILiekCHOe pelieHue 1 yIIPaABICHHU A
JIOOBIYEH HA IIPHMEPE
MECTOPOKICHHUS C
TPYTHOHU3BJICKACMBbIMH
3armacamMmmu

B.C.BYI'POB, OO0 «Benmax Otingusio
Cepsucec (PYC)»

3aa4a, KOTOpasi CTOUT IIepes,
HC(pTHHbIMI/I KOMIIAHUWSIMHU HA
HAYaJIbHOM 3TAIE SKCIUTYATALIUHA
MECTOPOXKJIECHUH, — [IOJIYYUTh
MCYEPNBIBAIONTYIO HH(POPMALTUIO 06
OO'BEKTE PA3PAOOTKU, IOCTPOUTH
KOPPEKTHYIO MOZE/b 3AJICIKCH
MECTOPOXJEHHUS, ONTUMU3UPOBATH
IPOLECC OYPEHUS U 3AKAHYUBAHUS
CKBAKHH JJISI JOCTYKEHU S HANOO0JIee
BBICOKUX [TOKA34TEJIEH IIPU PA3PAO6OTKE
MeCTOPOXaeHUA. OCHOBHAA 11E€/Ib BCEX
JIOOBIBAIOUX OPTAHU3ALUI — JOOUTHCS
MAaKCHMAaJIbBHOTI'O YPOBHS JJOOBIYY ITPH ONTUMU3ALIUHN
ee ce6eCTOMMOCTH. [Ipy 3TOM OUEHB BAXXHYIO POJIb
UI'PAIOT NOKA34TEJIH IO OXPAHE TPYZAA U 9KOJIOTUYECKOM
0€30MaCHOCTH. B JAHHOM JIOKJIAJI€ pEYb OMIET O
TEXHOJIOTMAX U [IPUMEPAX UX IIPUMEHEHUS /I PEIIECHUN
KOMIIJICKCHBIX 33/1a4 HA KAK/IOM N3 IICPCYHCIICHHBIX
3TAINOB, OT NTOJTy4EHU S TH(HPOPMALINU O IPO(HIIE
MPUTOKA U3 IIJIACTA IO VIIPABJIEHUSA IIPOLIECCOM JOOBIYH
U3 KAXKJ0M KOHKPETHOM CKBAXKUHBIL.

Yayumienusa B npumeHenuu FrHKT auisa
padoT 1o OypeHHuIo

I'peticon ALK, Jocaxao AJIZIABY7], Mycmadgha
AJIBMHJIAJ], BH; Bproc PAUXEPT, Tumyp CABHTOB,
denapucs }

Bcesonopn BYPOB
Vsevolod BUGROV

reservoir permeability and allows for economical
production. Historically, the number of stages,
and clusters per stage, for hydraulic stimulation
has been based on wellbore horizontal length
(e.g., 200 ft or 400 ft), or much valued previous
experience in the same or similar area, as well

as other investment considerations. Over time, a
strong tendency has developed to place stages and
clusters closer together to improve production.
However, it is reasonable to assume that there will
be a point beyond which adding another stage
becomes more expensive than what is gained by
increased production revenue from the greater
stage count (i.e., less profitable depending on

the time of investment). This scenario frames

a classic optimization problem which is solved
using Monte Carlo methods. Results show that
optimal stimulation treatment configurations

are robust for many objective functions related

to the fracturing process (€.g., propped length
and propped height). However, we find that
objective functions related to production,
production revenue, and profit often provide
different optimum treatment configurations,

and that those optima shift with respect to the
considered timeframe. Because business decisions
will ultimately be based on profit decisions over

a given time span, we propose
utilizing the appropriate
objective function together with
an integrated modeling approach
such as presented here.

Integrated Solution
for Production
Management through
the Example of a Field
with Hard-to-Recover
Reserves

sevolod BUGROV, Welltec
Oilfield Services (RUS)

The challenge faced by oil
companies at the initial stage of
field development is to obtain
comprehensive data on the
formation, carry out accurate
simulation of the field deposits, and optimize
the process of wells drilling and completion to
achieve the highest production performance. At
the same time, health and safety performance plays
avery important role. This paper will focus on the
application of technologies for solving complex
challenges at each of the listed stages, from
obtaining data on the inflow profile to managing
the production process in each specific well.

Improvements in CT Application for
Drilling Operations

Grayson FUDGE, Jabad ALDAWOOD, Mustaja
ALMILAD, BH; Bruce REICHERT, Timur SABITOV,

Tenaris }
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3a nocnepuue 10 et B CayOBCKOM ApaBuu

MIPUMEHEHHE OyPEHUSA C THOKUMU TPYOAMU 3HAYUTEIBHO
YJIY4YIIUIOCh BO MHOTHUX aCeKTaX. ONTUMU3ALIUA
YCTAJIOCTHOI'O PECYPCA THOKUX TPYO ObLIIa OGHOM U3
ITUX 32/]2Y4, BAXKHBIX JIJIS TOBBIIEHUS 6€30ITACHOCTU U
0611IeN MPOU3BOANUTEIBHOCTH OYPEHUSL. 32 TOCTIEAHUE
JIECSATD JIET IPOEKT CTOJIKHYIICS CO MHOXKECTBOM IPOOJIEM,
cBsi3aHHBIX ¢ THKT. ITpex1eBpeMEHHBIE TOJIOMKH,
CBSI3aHHBIE C TOUEYHBIMU OTBEPCTUSAMY, Ic(pOpMALTUEH
CBapHOTO 1IBA U iepekTamu npu npoussoacTse 'HKT,
OKA43aJIM CEPBE3HOE BIMSAHUE HA OOIYIO 3(P(PEKTUBHOCTD
npoekTa. Hopas rexnonorus FTHKT 6b11a HCIIO/Ib30BaHA
JULS TIPEOAOJIEHU S MHOTUX IPOOJIEM, CBA3AHHBIX C
OYPEHHEM B TAKMX CYPOBBIX CKBA)KMHHBIX YCIOBUAX.
T'HKT 110 HOBO¥ TEXHOJIOTUH ObL/I4 BIIEPBBIC BBE/ICHA
[t 6ypeHus B CayZOBCKOIM ApaBuu B aBrycre 2018
TOfia ¥ BBIBEJIEHA U3 SKCIUIYATAIIUU B IEKAOPE TOT'O JKE
rojia. B o0mie CiokHOCTH 279 KM IO CIYCKY COCTABUIIA
HapaboTKa ¢ 6,389 MeTpa TPOGYPEHHBIX CKBAKUH, 4
TAKKE MHOTOYUCJIEHHBIMU OCJIOXKHEHUAMHU B IIPOLIECCE
BBINIOJIHEHUA OypPEeHUSA, KOTOPBIM fanHas THKT 6bu1a
MOJABEPKEHA ITO CPABHEHUIO CO CTAHAAPTHBIMU TPYOAMHU.
[Is1Th CKBAXKUH OBLIN IPOGYPEHBI € 62,5% YCTAIOCTHOT'O
n3HoCa, riae T'HKT noasepraniacs 60IbMIIOMY KOTUYECTBY

[UKJIMYHBIX U3TUOAHUIT U3-34 IIPUXBATA TPYOBI U

JIOBUJIBHBIX Pa60T. C TOUKU 3peHud 6ypenus 'HKT

YIAy491IniIa MaKCUMAJIbHOC YCUJINC HA TIOABEM U

BO3MOKHYIO ITTyOHHY JJOXO/14 JJO 3AITMPAHUA. BbLIIO
JOCTUT'HYTO YIYUIICHHUE Psi/id KJIIOUEBBIX [TOKA3aTENCH

PaboThl, B TOM YUCJIE:
* 60JIEE BBICOKASI CKOPOCTD CITYCK2;

* CTOMKOCTD K CYIIb(MPHUIHOMY PACTPECKUBAHUIO IIO/T

HaIIPSDKCHUEM;

* yJIy4II€Ha OO1Ias1 U3BHOCOCTOMKOCTh/YCTAIOCTHBIN
PECYPC, B TOM YUCIIE ITPU PA6OTAX C CEPOBOJIOPOIOM, A

TAKXKE COIIPOTUBJICHNC YBCIITMYCHUIO JUAMETPA.

Hedexrockon IT1 - coBpeMEeHHOE
a(dPexTUBHOE CPEICTBO KOHTPOJLSI
cocroaausa THKT

AM. BEPEMEEHKO, C3A0 «Hogumia»

K rubxuM Tpy6aM NPeNbABIAIOTCS BBICOKUE
TpeboBaHUs. C OJHOH CTOPOHEL,

OT HUX TPEOYETCSI HAAEKHOCTD. C
JIPYyTr O CTOPOHBL, IONYJISIPHAS B MUPE
KOHIIENIINA 6EPEXKINBOIO IPOU3BO/ICTBA
IIPEAIONArdeT KAaK MOXKHO IIOJIHEE
UCIIOJIb30BATDb UX PECYPC.

OJJHAKO HA 3TATIE BBINIOTHEHUS PAOOT C
ucnosbzoBanueM 'HKT MOryT BO3HUKATh
HENPOIHO3UPYEMBIE CUTYALINH, TAKHE KAK
33IUPbI TPYOBI IIJIAIKAMU, UICTUPAHUSA
€€ Ha UICKPHBJICHUAX CKBA’KHUHDL, 4 TAKKE
BO3ZENUCTBUE AIPECCUBHBIX CPEZ, KOTOPBIE
CHMKAIOT PECYPC TPYOBI 1 CO3JAI0T
YI'PO3Y BOSBHUKHOBEHUA ABAPUITHO
cuTyanuu. CJI0KHO IPOTIHO3UPYEMbBIM
SIBJISIETCS TAKKE PEAIbHBIN OCTATOYHBIN

pecypc TpyobL
[g onpeneneHus peaabHOro

40 Ne 1 (071) Mapr/March 2020

AnekcaHap BEPEMEEHKO
cocrosamsi THKT Ha Bcex aranax ee Alexander VEREMEENKO

Over the past 10 years, coiled tubing drilling in
Saudi Arabia has improved significantly in many
respects. Optimizing the fatigue life of coiled
tubing was one of these objectives, which was
important to improve safety and overall drilling
performance. Over the past ten years, the project
has faced many challenges related to coiled
tubing. Premature failures associated with pin
holes, welding defects and CT manufacturing
defects have had a major impact on the overall
project efficiency. The new CT technology has
been used to overcome many of the challenges
associated with drilling in such harsh well
conditions.

CT manufactured with new technology was
first introduced for drilling in Saudi Arabia in
August 2018 and decommissioned in December
2018. Total run-in distance constituted 279 km
in wells with 6,389 m depth. The coiled tubing
was exposed to multiple complications during
the drilling process as compared to standard
CT strings. Five wells were drilled with 62.5%
of fatigue wear. The coiled tubing was exposed
to a large number of bending cycles due to
pipe sticking and fishing operations. In terms
of drilling, the coiled tubing has increased
maximum lifting force and maximum run-
in depth before lockup. A number of key
performance indicators have been improved,
including:

— Higher penetration rate

— Resistance to sulfide cracking

— Improved overall wear resistance/fatigue life,
including operations with hydrogen sulfide, as
well as resistance to diameter increase.

Flaw Detector DT1 - a State-of-the-
Art and Effective Way to Control CT
Condition

Alexander VEREMEENKO, Novinka CJSC

There are high requirements for coiled tubing,.
On the one hand, it must be reliable. On the other,
according to lean production
method it should perform to its
full capacity.

However, during operations,
unforeseen circumstances may
arise such as tearing of tubing
surface by rams, scuffing at the
curved sections of the well,
aggressive substances that
reduce coiled tubing service life
and can lead to emergencies.

It is also difficult to analyze
remaining CT service life.

Flaw detector is used for
analysis of a real CT condition
at all stages of its service,
for identification of non-
predictable safety risks and
maximizing CT service life.



HCIIOJIb30BAHUS, BBISIBJICHUS HEIIPOTHO3UPYEMBIX
PHCKOB 6€30ITACHOCTU PA6OT U JIJIs1 MAKCUMAJIBHOT'O
UCIOJIb30BAHUS PECYPCA THOKOH TPYOBI 11€JIECOOOPA3HO
IPUMEHEHHE 1e(PEKTOCKOIA.

Crnenuanuctamu C3A0 «<HOBHHKA» HA OCHOBE JIAHHBIX,
MOJIYYEHHBIX IPU UCIIBITAHUAX OOJIBIIOTO HA60pa TPYO C
pasnuuYHBIMU Je(PEKTAMHU, ObLI CO3/JaH pabodni 06pasery
OT1.

AT1 npeaHa3HavyeH A1 MTHCIICKITUY THOKUX TPYO
TpEX AUAMETPOB: 38,1 MM, 44,45 MM, 50,8 mm. TonmuHa
CTEHKHU — 710 5 MM. [Ie(PEKTOCKOI MOXKET YCTAHABINBATHCS
K4K Ha HOBBIE KOJITIOOMHI'OBBIE YCTAHOBKH, TAK U HA paHEE
BBIIIYIIECHHOE OO0PY/I0OBAHUE.

ITo npuHIMny pa6oThl IT1 — 3TO MATHUTHBIH
Jnedexrockon. HaMarHu4umuBaHUE y4aCcTKA TPYObl
JIO TEXHUYECKOT'O HACBIEHUS OCYIIECTBIISIETCS
HOCTOSIHHBIMH MATHUTAMH, YTOOBI MUHUMHU3UPOBATH BEC
Jnedexrockona.

Jle(peKToCKOn COCTOUT U3 OJI0KA U3MEPUTEIBHOTIO,
6J10Ka KOMMYTAITUOHHOT O, IEPCOHAIBHOI'O KOMIIBIOTEPA,
MOHT2KHOTI'O IIOBOJIK4, KOMIIJIEKTA COCTUHUTEBHBIX
Kabesnen U CeUaJIbHOI'O IPOTrPAMMHOIO OOECIICYEHUSL.
B goknazie 6p1a JaHa TOAPOOHAS XAPAKTEPUCTHUKA
KAXXJJOI'O U3 OJIOKOB, 4 TAKXKE IIPOIEMOHCTPUPOBAHBI
IpUMEPBHI 1e(PEKTOIPAMM MTAPAJIIETBHO, B TOM YHCJIE U C
rpaduKamMu BUOPALTUL.

TOYHOCTHBIE UCITBITAHNS MAKETHOI'O O6pa311a
JIe(PEeKTOCKOITA ¥ €TO HATYPHBIE UCTIBITAHUS HA
KOJITIOOGMHTOBOM YCTAHOBKE HOJTHOCTBIO MO TBEPAVIIH
COOTBETCTBUE NMPUOOPA 3AIBIACHHBIM ITAPAMETPAM U
TOKA3aJIH, YTO Pa3pabOTAHHOE YCTPOHUCTBO HAXOAUTCS
HA YPOBHE JTYYIINX 32PYOEKHBIX aHATIOTOB. [IepBbIe
06pasIIH AEPEKTOCKOTA YKE TTOCTABIEHBI 3aKA3UNKAM.

Cepsuc «@ugmani-OHJIaANH>: PA3BUTHE U
HOBBIE€ BO3MO>KHOCTH
FO.B. BEJIVTHH, C3AO «DHJIMAIID

BpL1a IpefoCcTaBaeHa HH(POPMALUS O TEKYIIEM
(PYHKIIMOHAJIE JAHHOT'O CEPBUCA, 4 TAKKE
HOBOBBEJICHUAX, KOTOPBIE OY1yT BHEJJPEHDBL B CAMOE
omxaiiee speMs. CEpBUC OOECIIEYNBAET:

* MOHUTOPHHT ITAPAMETPOB OOOPYAOBAHUSA U
TEXIIPOLIECCA B PEKUME PEAIBHOI'O BPDEMEHUY,

* IEOJIOKALUIO (MECTOIOJIOKEHHE) OOOPYAOBAHNUS,

* YVIAJIEHHBIN JOCTYT K (paliiaM JAHHBIX C YyCTAHOBOK;

* CMHXPOHH3AIUIO U XPAHEHHUE IOJYYEHHBIX JAHHBIX;

* MOJIYYEHUE ONOBEMIEHNUH O HEUCIIPABHOCTAX
060PYIOBAHUS U ABAPUMHBIX COOOIIICHUH.

* IIPEAOCTABJIEHUE OTYETOB.

Cergac B II0JIb30BATEJILCKOM YACTU PEAIM30BAHDI
CleAyIOIe MOAYIIH:

* IMAPK O60PYNOBAHUS — CITUCOK JJOCTYITHOTO
060pPYAOBAHUS U KPATKAs TH(POPMALIHA O HEM,;

* MOHMTOPHHT — JaHHBIE O PAOOTE YCTAHOBKH B
PEAIBHOM BPEMEHU;

* ApXUBHBIE JaHHBIE — (Pariyibl CKP nam cucTeMel
VIIPaBJIEHUs, CHHXPOHU3UPOBAHHBIE HA cepBepe. ECTh
BO3MOKHOCTb KOHBEPTUPOBATD B PA3JIMYHBIE (POPMATHI
(ceryac B .CSV — «DKCEIb»);

* OIOBEUIEHUS — UHPOPMALIHS O COOOHMICHUAX U
OITNOKAX;

Specialists of Novinka created a working sample
DT1 based on the data obtained during testing of
a wide range of tubings with different defects.

DTT1 is designed for inspection of three CT
diameters: 1.5 inch, 1.75 inch, 2 inch. Wall
thickness is up to 5 mm. Flaw detector DT1
can be installed on both new and previously
manufactured coiled tubing units.

DT1 is a magnet flaw detector. Magnetization of
the tubing section is performed using permanent
magnets in order to minimize flaw detector
weight.

Measurement unit DT1 consists of several parts
thus providing simple and convenient installation
on CT. Unit gravity center is below the tubing axis.
Measurement unit installation on the level wind
is performed using a steel draw-bar with a break
SENSof.

The report gave a detailed description of each
of the blocks, and also demonstrated examples of
defectograms in parallel, including a color image
of the flaw patter.

Accuracy testing of a mock-up sample of flaw
detector and field-testing on coiled tubing unit
provided full confirmation of the tool compliance
with stated requirements and showed that
developed tool is at the level of the best foreign
analogues. The first flaw detector samples have
already been delivered to customers.

Fidmash-Online Service:
Development and New
Opportunities

Yuri BELUGIN, NOV FIDMASH

Information was provided on the current
functionality of this service, as well as innovations
that will be introduced in the very near future.
The service provides:

* Real-time monitoring of equipment and process

parameters.

Geolocation (location) of equipment.

* Remote access to data files from the units.

» Synchronization and storage of received data.

¢ Receive alerts about equipment malfunctions
and alarms.

* Reporting.

Now the following modules are implemented in
the user part:

» Equipment Park — a list of available equipment

and brief information about it

Monitoring — data on the operation of the unit in

real time

¢ Archived data — tank monitoring system (TMS)
files or control systems synchronized on the
server. It is possible to convert to various formats

(now in .csv — Excel)
¢ Alerts — Messages and Bug Information
» Help — firmware, instructions and other

information.

* Administration on the customer side:
management of user access rights to customer
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* CIIPaBKa — IPOMINBKH, THCTPYKIINU U IPYTasT
nH(pOpMaALIHS;
* QIMUHHCTPUPOBAHUE HA CTOPOHE 3aKA3UHKA:
VIIPAaBJICHUE IPABAMHU JOCTYIIA NIOIb30BATEIECU K
O60PYAOBAHUIO 3aKA3UYHKA.
HososBeeHus:
OTYETBI/AHATUTHUKA — AHAJTUTUYECKASI OOPabOTKA
HAKOIIJIEHHBIX JAHHBIX U (POPMUPOBAHUE OTUYETOB O
paboTe 060PYAOBAHMUS HA UX OCHOBC;
‘Web CKP-ApPXUB — OHJIAUH-NIOCTPOEHUE I'PAPHUKOB
U COCTABJIEHUE OTYETOB MO TEXHOJIOTUIECKHUM
ONepaLusM;
BujicofaHHble (2020 o) — NPHU HAJIMYUU HA 60OPTY
CUCTEMBI BUZICOHAOIIOACHUS;
UHTErPaIus B CHCTEMBI COOPA U
06pPa6OTKH JAHHBIX 3AKA3YHKOB
(APL, ModBus u Apyrue NpOTOKOJIBI).
OTINYUTENBHON OCOOEHHOCTBIO
cepBuca «bupmant-OHTafH> ABIAETCA
ero nocrpoenue Ha WEB-unTtepderice,
U, YTO HEMAJIOBAXKHO, IOCTYII K YCIIyTE
MPEJIOCTABIAECTCA OGECILIATHO.

Bsa3kasa CIMKBOA — HOBAA
AJIbTEPHATHUBHAA ) KUIKOCTH
I'PII pyxisa TpaJUITMOHHBIX
KOJ/UIEKTOPOB

Ceemaana ITAB/IOBA, d1lnombepice»

CHIUTBIE T'€JIU HA OCHOBE I'yapOBOI'O
IOJIMMEPA YKE IOJI'OE BPEMA OCTAIOTCA
peo6aaIAIOMHUMU KUJTKOCTIMU
JUIS TUIPOPA3PhIBA I1aCcTa B Poccum.
TpaguiioHHbIE «CHOUPCKUE» JKUJIKOCTHU
I'PTI copepakar 3.0—4.2 KI/M? CIIUTOrO NOJIUMEPA, YTO
BBIPAKAETCA B OYEHD BBICOKO TMHAMUYECKON BA3KOCTU
(Kaxk npaBuiIo, 3Ha4nTENbHO BolIIe 400 cIlipu 100 c-1)
U PE3YABTUPYIOUUX HU3KHX 3HAYEHUAX OCTATOYHON
IIPOBOAUMOCTHU IPOIMIIAHTHOU ITAYKH, OKOJIO 35%.

COBpEMEHHBIE TEHICHIINHY TTIEPEXO/A K KOJIJIEKTOPAM
CO CJIOKHBIM I'€OJIOTUYECKUM CTPOEHUEM, I'I€ CO3/TAaHUE
IINPOKOM I’ PABINYECKON TPEIIMHDI HE ABJIACTCA
HEOOXO/IUMBIM, TPEOYIOT IEPECMOTPA TEKYIIETO TTOAXOAA
K I'PIT. Lesib JTaHHOM paboThI — OLICHUTh IPUMEHHUMOCTD
HOBOU XUAKOCTHU I'PIT 1711 POCCUUCKUX TPASHUITHOHHBIX
KOJIJIEKTOPOB, C POKYCOM HA JIAOOPATOPHOM
TECTUPOBAHUU — PA3PAOOTKE HOBBIX METO/IMK U OLICHKE
PE3YABTATOB.

Baskas cimksopa (HiVis FR) — HU3KOBA3KAs JKUAKOCTD
H4 OCHOBE CUHTETUYECKOI'O TTIOJIMMEPA — U POKO
UCHOIB3YETCS HA c/1aHIax (shale fracturing) B CeBepHOI
Amepuike ¢ 2016-2017 roioB, OJHAKO paHee HUKOT/IA
HE IPUMEHSLJIACH JJ1s1 TUIPOPA3PHIBA TPAAUITMOHHBIX
NECYAHNKOB C IIPOHUIIAEMOCTBIO HA YPOBHE MUJIJIUIAPCH,
B COYETAHUU C KEPAMUUYECKUM IPOMIAHTOM, IIPU
CKOPOCTAX 3aKa4Ku MeHee 10—15 m?/MuH. Takum
06pa30M, TPUMEHHUMOCTD JJAHHOU KUJKOCTH JIJI51
YCJIOBUH TPAAUITUOHHBIX KOJIJIEKTOPOB JJO/IKHO OBLIO
BCECTOPOHHE OLICHEHO CIIEPBA B IA00PATOPHH, 4 3ATEM B
MOJIEBBIX YCIIOBUAX.

B npe3eHTaluu NPEeACTABIEHBI PE3YIBTATEI
J1A6OPATOPHBIX UCCICIOBAHU /17151 HOBOH JKMJIKOCTH
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equipment.

Upgrades:
¢ Reports / analytics — analytical processing of

accumulated data and generation of reports on

the operation of equipment based on them.

* Web TMS-Archive — online charting and
reporting of technological operations.

* Video data (2020) — if there is a video
surveillance system on board

* Integration into customer data collection and
processing systems (API, ModBus and other
protocols)

A distinctive feature of the "Fidmash-Online"
service is its construction on the WEB-interface,
and most importantly, access
to the service is provided for
Ceetnana MABJTOBA free.

NEERELAY IO/

Viscous Slickwater
— New Alternative
Frac Fluid for
Conventional
Reservoirs

Svetlana PAVLOVA,
Schlumberger

Guar-based crosslinked
fluids remained the
prevalent choice of frac fluid
for a long period of time,
since massive hydraulic
fracturing was started in
Russia. Traditional “Siberian”
frac fluid contains
3—-4.2 kg/m’ of crosslinked guar, which results in
very high fluid viscosity (min 400 cp at 100 sec-1
as rule of thumb) and low retained permeability of
proppant pack — around 35%.

With recent move towards complex geology
reservoirs in Russia, where wide propped frac
is no longer an optimum solution, the need in
review of current fracturing approaches emerged.
The objective of the study presented is to evaluate
the applicability of novel clean frac fluid for
conventional reservoirs in Russia, particularly is
focused on development of laboratory testing
procedures and testing results analysis of novel
synthetic polymer-based fracturing fluid.

Viscous slickwater (HiVis FR) — low viscous
fluid based on synthetic polymer has already been
widely used for shale fracturing in North America
“since 2016-2017, however was never applied for
conditions of sandstones fracturing: in miliDarcy
environment, in combination with ceramic
proppant, pumping via tubing, utilizing pump
rates less than 10 m3/min (60 bbl/min), whereas,
fluid had to be fully investigated in laboratory
and field conditions of conventional fracturing of
sandstones.

Fluid rheology studies, leak-off behavior,
regained conductivity of the proppant pack,
regained permeability of the formation,



BA3KOH CJIMKBOZbI B CDABHEHUHU CO CTAHAAPTHOM
CHUCTEMOM Ha OCHOBE I'yapa. b1y IpOBEIEHDL
PEOJIOrNYECKUE UCCIELOBAHM S, TECTHI I10 OIIPEAEICHUIO
MEXAHU3MOB YTEUYKU XKUJKOCTH, OCTATOYHOM
IIPOBOAUMOCTHU MPOIITAHTHON ITAYKU U IIPOHULIAEMOCTH
I1ACTA, THAPOJAUHAMUYECKHE UCTIBITAHNA U OLICHKA
MECKOHECYIIEN CTOCOOHOCTH KUAKOCTH. DIACTUYHBIE
CBOUCTBA BA3KOM CJIMKBO/BI IIO3BOJIAIOT YIIYYIINUTD
JUHAMUYECKUH [IEPEHOC IIPOIIIAHTA U YMEHBIIUTD
CTATUYECKOE OCEIAHME IIPOIIIAHTA IO CPABHEHUIO
CJIMHEUHBIMU I'ydPOBBIM I'€JIEM, T.€. YIYYIIHTD
T'OPHU30HTAIBHOE U BEPTUKAJIBHOE PACIIPENEICHUE
MPOIIAHTA B TpeMHE. OCTATOYHAA IPOBOAUMOCTD
MPOIIAHTHOU ITAYKH [JA2KE IIPU BBICOKOH 3aIPYy3KE
CHUHTETHUYECKOTO MOJIUMEPA 6€3 UCTIONb30BAHUSA
JECTPYKTOPOB fJocturaeT 100%, 94To aBaseTCsa
IIPEBOCXOAHDBIM PE3YIBTATOM. DKCIIEPUMEHTBI 110
OLIEHKE IPOBOAMMOCTU KEPHOB necyanuka (1-10 M)
MOKA3aJIH, YTO OCTATOYHAS (PA30BASA MIPOHUIIAEMOCTD JIJIS
YIVIEBOJOPOJOB MTOCIE OOPAOOTKH BA3KOI CIIMKBOJOM
cocrasuia nopaaka 100%; 3To JOKA3BIBAET, YTO HOBAS
JKHUJKOCTb HAd OCHOBE IIOHU3UTEJIA TPEHUS HE IIOBPEXKAAET
HEPTEHACHIIIEHHBIN IUIACT.

B pesybrare npoBEJEHHBIX MACIITAOHBIX
JIaOOPATOPHBIX UCCIIEJOBAHUI BA3KASA CIMKBOJA
ObLIA PEKOMEHIOBAHA JIJI TTOJIEBBIX UCTILITAHUIT HA
HU3KONPOHMIAEMBIX IeCYaHUKaX B Poccun.

ITonespie ucnibrranua (OITP) nokasajiu o0 TE/IbHbIE
PE3YIBTATHI IPUMEHEHHN BA3KOM CJIMKBOZBI KAK B IVIAHE
ONEPAUOHHON YCIENTHOCTH, TAK 1 B IJIAHE BIUAHUA HA
Je6ut npu npoussojcTse I'PI1. BbL10 pEKOMEHJOBAHO
JanpHeree nposejeHue padbot I'PIT ¢ BA3KOM CJIMKBOJON
JUIA TPAJUIIMOHHBIX KOJIJIEKTOPOB.

HanpsizkeHHOE COCTOAIHUE ITOPO/IbI
B rOPHU30HTAJIBHBIX CKBAKHHAX C
MHOrocraguHeiM I'PIL. Biamnsaaue Ha
oneparuu ¢ THKT

Mapmur PAHJTAHC, BP Poccus

Kaxx b1 He(pTEra30HOCHDIH IVIACT 3AJIETAET B
PA3IMYHBIX YCJIOBUAX. B Poccuu paconoxeHo
OOJIBIIOE KOJIMYECTBO HEPTETA30BBIX MECTOPOKIECHUM,
MO3TOMY TEKTOHUYECKHUE YCIOBUS 3AJIETAHUS MOTYT HE
COOTBETCTBOBATH MIPEATIONATAEMBIM 1O YMOTYAHUIO
YCJIOBUAM HEHATIPSKEHHOTI'O COCTOSIHUS. DTU YCIIOBUS
MOTYT 3aBUCETDb OT OIM30CTH K ONIPEAECIEHHBIM
Tre€OJIOTUYECKUM CTPYKTYPAM, KOTOPBIE B OTAECTBHBIX
CJIy4asiX MOT'yT OOPa30BaTh HEMPOHULIAEMBII 6apbep
WJIN AKTUBHYIO TEKTOHUYECKYIO IUTUTY, OKPANHA
KOTOPOU HAXOAUTCA B ABUKEHNH C ONIPEIETIEHHON
CKOPOCTBIO. Bosiee Toro, Ha HANPSKEHHOE COCTOSTHUE
HOPOABI OKA3BIBAET OOJIBIIOE BIUSHUE UCTOIICHUE
MECTOPOXKACHUSA U 3aBOJHEHUE, KOTOPOE ABJIAETCS
HanboJIEE PACHPOCTPAHEHHBIM METO/IOM MOBBIIIEHUSA
Hedreotgauu B Poccun.

Takue PaKkTOPHI MOT'YT NPUBECTH K HATIPKEHHOMY
COCTOSTHUIO B YCIIOBHAX FTOPU30OHTAIBHOI'O CMEIIEHU
Tre€OJIOTUYECKUX CTPYKTYP HJIN TA2KE B YCIOBUAX
pasnoma B36POCOBOI'O THIIA, YTO B OOJIBIIEH NN
MEHBIIEN CTENEHN HAOIIOAAETCA HA HEKOTOPBIX
MECTOPOXKACHUAX. Bosee TOro, K OCJIOKHEHUSAM MOXKET

dynamic proppant transport tests and dynamic
fluid viscosity evaluation in comparison with
conventional guar-based fluid system are
presented in the study. Elastic properties of
Viscous slickwater provide improved dynamic
proppant transport and decrease static proppant
settling in comparison with other low viscous
fluid — linear guar-based gel, i.e. better horizontal
and vertical proppant distribution inside the
fracture. Ceramic proppant pack conductivity
even with high loadings of synthetic polymer

— High Viscosity Friction Reducer showed
superior results even without breakers —
Regained conductivity reached 100%. Coreflow
experiments using conventional (1-10 mD)
sandstone cores demonstrated 100% regained
phase permeability to hydrocarbon, proving that
fluid is non-damaging to oil-bearing formation.
As a result of numerous laboratory studies
performed, Viscous slickwater was qualified as
alternative fracturing fluid to conventionally
used guar-based gel and has been approved for
field testing campaign on conventional tight
sandstones in Russia.

Field trials of novel frac fluid — Viscous
slickwater demonstrated positive results both in
terms of pumpability and well productivity on
tight sandstones 0.5—-3.0 mD. This fluid has been
recommended for further roll out to wider range
of conventional oilfields.

Multi-Frac Horizontal Wells, Stress-
States and how this can affect CT
Operations

Martin RYLANCE, BP Russia

Not all reservoirs are created equal, and
in a substantial number of oil and gas fields
and formations around Russia, the tectonic
environment can be quite different from the
typically assumed relaxed and passive state that
is considered the default. This can be a function
of the relative proximity of such plays to a
distinct geological feature, that may even form
the reservoir trap, or may be characterized by an
active tectonic plate that has a dynamic margin
and reflects a recent level of activity. Additionally,
an in-situ stress-state will often be substantially
impacted by the effects of both depletion and
water-flooding which is the most commonplace
EOR method used in Russia.

These scenarios can translate into strike-slip
or even reverse fault stress states, being present
to a greater or lesser extent in certain areas of
fields. Additionally, the presence of both multi-
layered and laminated formation geology, as well
as the wide-spread presence of overpressure and
depletion driven pressure differentials, typical
of tight gas and tight oil, can then exacerbate
this situation even further. These in situ stress-
states can result in an extremely challenging
environment for the successful execution
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TEXHOJIOI'M

IIPUBECTH MHOI'OILIACTOBOCTD U YCLIYUYATBIN XaPAKTEP
THOPOZABL, A TAKXKE HIUPOKOE PACHPOCTPAHEHUE NIEPETTAJIOB
JIABJICHUSL, BBI3BAHHBIX 4aHOMaJIbHO BBICOKHUM IIJTACTOBBIM
JIABJICHUEM WJIH UCTOLIEHUEM IIJIACTA, YTO XAPAKTEPHO
JUIsI HUBKOITPOHHUITAEMBIX NOPOZ, TaKO€ HAIPSXKEHHOE
COCTOSTHUE MTOPO/IbI MOKET BBI3BATh CUJIbHBIE
OCJIOKHEHUA Ipu Iposegenuu I'PIT u Apyrux onepanuin
HA FOPU30HTAJIBHBIX CKBAXKUHAX, 3dKOHUYEHHBIX
KOMIOHOBKAMH JIJIS MHOTOCTaguHHOro I'PIT.

Takoe HANIPSPKEHHOE COCTOSTHUE TTOPO/IBI MOKET
OKa3bIBATh HEMTOCPEACTBEHHOE BIUSHUE HA KOMIIOHOBKH
3aKaH4YMBAHUA U ITpoliecc ['PIT pa3imuHbIM O6Pa30M.
Haunbonee 3aMETHBIMHU MTOCJIEACTBUAMHU TAKUX YCIIOBUH
3aJIETAHUSA SBJSIIOTCS CUJIbHAA icpOpMaIvsg 06CaTHOU
KOJIOHHBI, CY?KEHUS XBOCTOBUKA, 4 TAKKE OCTIOKHEHUSA
npu uHUanuu Tpemnnsl IPIL ledpopmaiiys
06CaJHOI KOJIOHHBI IPUBOJUT K YIOPOKAHUIO
BHYTPHCKBAKUHHBIX PA0OT U pA0OT ITO PEMOHTY
CKkBaXXUH. Takke gedopmanusg 06CaTHON KOJTOHHBI
BBI3BIBAET OOJIBIIUE OCIOKHEHUS IIPU 3AKAHYNUBAHUU
CKBa’KMHBI U MOXKET IIPUBECTHU K 3aKYIIOPHUBAHUIO
KaHaJa 1066191 HePTH 1 ra3a. [Ipu nposegennu ['PIT
B YCIIOBUAX TOPHU3OHTAIBHOI'O CMEMEHUS IOPOJBI B
IIACTE OOPA3YETCA CETh CIOKHBIX TOPU30OHTATIBHBIX U
IUIOCKUX TPEMUH, YTO 3a94CTYIO IIPUBOAUT K HU3KOI
MPOBOANUMOCTH TPEIWH U CHUYKEHUIO IIPOHUIAEMOCTH,
M 3TO HETATUBHO CKAXKETCA HA MTPOU3BOJAUTEIBHOCTH
CKBAKHHBI B JJAJIbHCHIIICM.

CMEIIIEHNE IJTACTOB U ECTECTBEHHOE OOPA30BAHUE
Pa3I0MOB SABJIAIOTCA OCHOBHBIMU MEXAHU3MAMH
Jedopmaniu 06caHON KOoHHBI npu ['PIT. JJaHHbBIE C
NpoBeJeHHbIX MUHU-T'PIT, MUKPOCENCMUYECKUX U IPYTUX
UCCIEJOBAHUI NOATBEPKIAIOT OCIOKHEHUSA, C KOTOPBIMUA
MNPUXOJUTCA OOPOTHCA MPH 3daKAHYMBAHUN CKBA’KHH B
TAKUX YCIOBUAX. B HEPTETa30BOM NPAKTHUKE MOABIISAETCA
BCE OOJIBIIIE CBU/IETEILCTB TOT'O, YTO ECTh HEOOXOAUMOCTD
B Pa3paboTKe a6COMIOTHO HOBOI'O ITOAX0OA K
CTPOUTENBCTBY CKBA’KHH B YCJIOBUAX HATIPAXKEHHOTO
COCTOSHMA ITOPOJIBI — OT MPOLIECCA HAKJIOHHO-
HanpasjeHHOro 6ypeHus U 35C 10 nopdbopa 06CaHbIX
KOJIOHH ¥ KOMIIOHOBOK HHMKHET'O 3aKAHYMBAaHUs. Bece
3TU PAKTOPBI HEOOXOAUMO IIPUHUMATh BO BHUMAHUE
JUISL TPOBEJEeHUS 9P (PEKTUBHOI'O IIPOLIECCA CO3IAHU S

of hydraulic fracturing and the associated
development of fields with horizontal wells
completed with multiple fractures.

Such complex stress-states can directly affect
the well completions and hydraulic fracturing
in a multitude of ways, but some of the most
impactful consequences are often severe casing
deformation, production-liner restrictions and
complex fracture initiation scenarios. Casing
deformations are responsible for increased
intervention costs as well as higher costs for
upgraded and strengthened wells. At the same
time, such issues can dramatically impair the
efficient execution of the completion plan
and create a bottle-neck to subsequent oil
and gas production from the well. Horizontal,
complex and pancake fractures will typically
develop in strike-slip/reverse fault stress states,
often resulting in fracture conductivity and
connectivity loss that will greatly impair the
eventual well performance.

Layer interface slippage and natural fault
re-activation are dominant mechanisms for
hydraulic fracture induced casing deformations.
Data from micro-fracs, micro-seismic and
other diagnostics can demonstrate the
practical difficulties that are encountered while
completing wells in these complex environments.
There is growing evidence from the industry that
horizontal multiple fractured well developments
in such stress-states require that a renewed
focus be made in all phases of the well design
and construction, from directional drilling and
lateral placement to casing selection and lower
completion design. All these considerations
need to be made with the goal of enabling the
competent delivery of a highly effective and
conductive fracture (network), to efficiently
access and produce the hydrocarbon resource.

While these complex stress-states may not
initially be encountered, the evidence suggests
that if their impact(s) are considered during
the well planning and well construction phases

BBICOKOIIPOBOAUMOM CETHU TPEIIHUH
I'PIT ¢ 1ienpio HauboJIee MOJIHOM
Pa3paboTKH MECTOPOKICHUNI
YIJIEBOAOPOAOB.

Ha navyanpHO1 cTauu
Pa3paboOTKU IPU3HAKU CIIOKHOT'O
HAIPAKEHHOI'O COCTOAHUA ITOPOABI
MOT'YT HE IIPOABJIATHCA, OHAKO,
€CJIM YYUTBIBATD ITO B IIPOLIECCE
MIIPOEKTUPOBAHUA U CTPOUTEILCTBA
CKBAKHHBI, MOXKHO Pa3padoTaTb
IUIAH ICHUCTBUA B CJIY4Y4€ IIPOSBIICHHU
ITUX IPUBHAKOB. B HacTOA1IICE
BpEMS METOJ MHOI'OCTAJUIHOI'O
I'PIT B rOpU30OHTAJIBHBIX
CKBAKMHAX IIOJIy4a€T BCE OOIbIICE
PACIIPOCTPAHEHUE, IIOITOMY YUET
JaHHBIX (DAKTOPOB CTAHOBUTCS BCE
6oJsiee BasKHOM 32/1a4€KA.
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that a number of contingencies can
successfully be put in place. As more
and more developments are based
on multi-fractured horizontal wells,
it will be increasingly important that
such considerations are taken into
account.

Coiled Tubing has Set New
Benchmarks for Multistage
Fracturing in Poorly
Consolidated Terrigenous
Reservoirs

Anatoliy KICHIGIN,
Packer Service LLC

Today, when most reservoirs

Aratonnn KNYATVH have low productivity, the question
Anatoliy KICHIGIN

of whether multistage hydraulic



KOJITIOOHMHT pACIITHPAET I'PAHHUILBI
MmuOrocraguimHoro I'PI1 B
CITA00KOHCOTHITHPOBAHHBIX
TEePPUTECHHBIX KOJUIEKTOPAX

AC. KHYUITHH, OO0 dlarxep Cepsucs

B macrosiee BpeMs, C y4eTOM YXYIUICHUA KA4€CTBA
Pa3BEIAHHDBIX 34I114COB, OTAE/IbHBIM U YPE3BLIYANHO
BAKHBIM CTAHOBUTCS BOIIPOC BO3MOKHOCTU IIPUMEHEHU A
MHOI'OCTAJUMHOI'O TUPABINYECKOI'O PA3PhIBA I1J1ACTA
(MTI'PIT) HA CKBAKMHAX CO CJIOKHOM I'€OJIOTUEH.

SApKUM IprMEpPOM yCIIEITHOro npuMeHeHuss MI'PIT

¢ npuMeHeHneM 'HKT cTas OmbIT, Oy YeHHBII Ha
MeCcCOsXCKOM HE(PTEra30KOHIEHCATHOM MECTOPOXKIECHUN
(HI'KM), rze ycriemHo nposeaeH MI'PIT qyia
TPYAHOU3BIEKAEMBIX 3a11aCOB (TPU3) BA3KOM HEPTH,
3AJIETAIOIINX B [IECYAHBIX CJIAOOKOHCOINUPOBAHHBIX
KOJUIEKTOPAX Ha HEOOJIBIIUX INIYOMHAX B YCJIIOBUAX
HU3KUX TEMIIEPATYP.

Ha jaHHOM 3Tane pa3BuTH HEPTAHOM
MPOMBIIIJIEHHOCTH BCE GOJIBIIIE U OOJIBIIE B PA3PA6OTKY
BOBJIEKAIOTCSI CYUTAIOIINECH PAHEE HEPEHTAOETBHBIMU
MECTOPOXKACHUS, TaK Ha3bIBaeMble TPH3. OnblT
Meccosxckoro HI'KM, noxkany#, ABasgeTcss Haubosee
OB6IUPHBIM B POCCHH B IJIaHE alTPOGALINY PA3TUYHBIX
CHUCTEM U CTPATETNH 3aKAHYMBAHUA TOPHU30OHTAIbHBIX
CKBAXUH ¢ MI'PIT B yCJIOBUAX BA3KOU HE(PTH,
3AJIETAIOIINX B [IECYAHBIX CJIAOOKOHCOIUUPOBAHHBIX
KOJUIEKTOPAX HA HEOGOJIBIIMUX IMTyOMHAX IIPH HU3KUX
TeMneparypax. IIpose/ieHHbIE pA6OTHI U BBIBOABI MOT'YT
OBITh UCIIOJIL30BAHBI ITPH MPOEKTUPOBAHNUH U OLICHKE
AHAJIOTUYHBIX 1O CTPYKTYpe TPU3.

BblIM OXapaKTEPHU30BAHBI OCOOEHHOCTH
CIIA6OKOHCOIUUPOBAHHBIX TEPPHUTEHHBIX KOJUIEKTOPOB,
ONUCAHBI METO/IBbI OOPBHOBI C IECKOIIPOSABICHUSMHU, OUCAH
XUMUYECKHUI METO], 60PBOBI C IECKOIIPOSIBJICHUEM Ha
I'HKT, OCHOBaHHBII HA UICKYCCTBEHHOM 3aKPEIJICHUN
TOPHBIX ITOPOJ] PA3JIMYHBIMHU BSUKYIIUMU BEMECTBAMHA
(B OCHOBHOM IIOJIMMEPHOI'O TUIIA).

DOKYC JOKJ14/1a 6bJI HAIIPABJIEH HA MHOI'OCTA/IMMHBINA
I'PIT ¢ ynipaBisieMbIMU (PUIIBTPAMHU, TEXHOJIOI'HSI KOTOPOT'O
MO3BOJIAET PEMATD PAJL 3a4a4: nposegenue MI'PIT
KOHTPOJIb IIECKONPOABIEHUN 1 YCIIEIITHOE OTCEYEHUE
30HBI B CJIy4a€ ITOJTyYEHU IIPOPBIBA BOAbI/Ta3a. MI'PIT
TUIAHUPYETCA IPOBOAUTD IO OECIIAPOBOM TEXHOJIOTUH
c npumeHenreM 'HKT, B CBOIO ouepe/ib, KOHTPOJIb IIECKA
OyZeT OCYIECTBIATHCA IIPU ITOMOIIU ITOTHOIPOXOAHBIX
3aKPBIBAEMBIX (PHIBTPOB. [IpeNMyIIeCTBOM JAHHOT'O
MOJAXOAA ABJIAETCA BO3MOXKXHOCTD YIIPABJIECHUA My(DTAMHU
I'PITu (pyrnprpamu 6€3 IPOBEACHUS JOIIOJIHUTEIBHBIX
CIIO.

OTKPBIBAEMBIE/3AKPBIBAEMBIE MY(PTHI KOMIIOHOBKH C
TTOJIHOIIPOXOHBIM CEYEHHUEM, YIIPABJIAEMBIE C [IOMOIIBIO
I'HKT, NO3BOIAIOT IPOBOAUTS celeKTUBHBIE ['PIT Kak
Ha HOBBIX CKBAXKUHAX, TAK U HA CKBAXKUHAX ITOCJIE
HEKOTOPOI'O IIEPUO/A IKCILTYATALIMU, OCBOMUTD 1 BLIBECTH
Ha IIPUTOK KAXK/IBbIN IPOAYKTHUBHBIM MHTEPBAJI 11O
OTIEJIbHOCTH U COBMECTHO.

JlaHHAa5 TEXHOJIOI'Us OCHOBAHA HA IIPUMEHECHUU
MHOT'OPA30BbIX yIIpaB/sgeMblx MydT I'PTL. I1a
nposejeHus I'PIT npuMeHseTcs CieryaabHbIA K04 JIJIS
OTKPBITHA/3AKPbITUA NOPTOB I'PIT. PaboTa c mopramu I'PIT

fracturing can be applied in wells with

complex geometry becomes very important. An
outstanding example of multistage hydraulic
fracturing using coiled tubing was a project in
Messoyakha o0il, gas and condensate field where
multistage fracturing was successfully performed
for stimulation of production of hard-to-recover
heavy oil in poorly consolidated reservoirs at
small depths with low temperature.

Today, the oil industry development has to
deal with the increasing volume of so-called
hard-to-recover reserves, which were previously
considered unprofitable. The experience gained
in Messoyakha oil and gas condensate field is
probably the most extensive in Russia in terms of
testing various systems and completion strategies
for horizontal wells with multistage fracturing
operations in poorly consolidated sandstone
reservoirs with viscous oil at shallow depths with
low temperatures. Operations performed and
lessons learnt can be used for simulation and
evaluation of similar hard-to-recover reserves.

The report described the following: features of
poorly consolidated terrigenous reservoirs, sand
control methods, the chemical method of coiled
tubing sand control based on artificial rock
strengthening with different binders (mainly
polymeric type).

The report was focused on multistage
fracturing technology with closable filters that
addresses multiple tasks: fracturing, sand control
and successful cut-off of possible water/gas
breakthrough interval. Multistage fracturing
is planned to be carried out using ball-free
technology with coiled tubing while sand control
is achieved using full-bore closable filters. The
advantage of this approach is the ability to
control fracturing sleeves and filters without
additional runs.

Closable CT-controlled full-bore sleeves allow
to carry out selective fracturing in both new wells
and wells after a certain production period. It
can also be used for stimulation of each interval
individually and simultaneous stimulation of
several intervals.

This technology is based on the application
of multi-use controlled fracturing sleeves.
Hydraulic fracturing is carried out using a special
key to open/close fracturing ports. Fracturing is
performed using coiled tubing with no need to
pull coiled tubing string out of hole before each
fracturing stage. Fracturing fluid can be pumped
through the small annular space between tubing
and coiled tubing. Additional advantage of this
technology is the ability to add fracturing stages
to the already installed assembly by means of
sand-jet perforation.

Taking into account complex geology
of the Messoyakha oil and gas condensate
field with viscous oil in poorly consolidated
sandstone reservoirs at shallow depths and low
temperatures, the tasks required unconventional
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nposoauTcs npu nomoty T'HKT, mpu aTom nnogbem F’HKT
nepej kax o onepanueti I'PIT ue Tpebyercs. ['PIT moxeT

MPOBOJUTLCS MO MAJIOMY 3aTPYOHOMY IIPOCTPAHCTBY
I'HKT — HKT. JOO/IHUTENBHBIM IPEUMYIIIECTBOM
ITAHHOM TEXHOJIOTUH SABJISICTCS BO3MOKHOCTD JOOABIATH

craguu I'PIT K yKe yCTAaHOBJICHHOM CUCTEME ITPH IIOMOIIN

MIPOBEAECHUS I'HJIPONECKOCTPYHHON HEPPOPALIHHN.
IIprHMMas BO BHUMAHUE CJIOKHDBIE T'€OJIOIMYECKUE
ycnosus Meccosixckoro HI'KM ¢ BA3KOM HEPTHIO,
3JICTAIONICH B IIECYAHBIX CJTAOOKOHCOIUANPOBAHHBIX
KOJUIEKTOPAX HA HEOOJIBIIUX [VTYOMHAX TP HU3KUX
TEMIIEPATYPAX, TOCTABJIEHHBIE 3314491 TPEOOBAIHN
HEOPAUHAPHBLIX pemenuil. [Ipumenenne THKT
MO3BOJIMJIO HE TOIBKO 3(PPEKTHUBHO
HCIOJIb30BATh XUMUYECKUE METO/IBI OOPBOEI C
IECKONPOABJIEHUEM, HO U ITpousBecTu MI'PIT.
IToJryY€HHBIN OIBIT IIOKA3bIBAECT BO3MOKHOCTH
COBPEMEHHBIX TEXHOJIOTU, II€ IPUMEHEHUE
I'HKT no3BOJIsET HE TOIBKO COOTBETCTBOBATD
BBICOKHUM TPEOOBAHUAM, HO U PACHIUPATD
T'PAHULIBI SKCIUTYATALIUU. TaK, HCIIOJIb30BAHUE
I'HKT nossosnuio npoussectu MI'PITHa
CIIEUAJIN3UPOBAHHON KOMOMHUPOBAHHOMU
KOMIIOHOBKE 3aKaHYMBAHUA C 3AKPbIBAEMbIMU
dunsrpamu u mypramu MI'PIL

OnBIT IPUMEHEHH A YCTAHOBKH
CTAJICTIOTHMEPHOM TPYyObI HA
MECTOPOKIeHUAX BOoCTOYHOM
Cubupu

MA. KHA3EB, OO0 HHK-TKPC»

BbUIH JJAaHBI TEXHUYECKUE XAPAKTEPUCTUKHA

Makcm KHA3EB
Maxim KNYAZEV

YCTAHOBKH (JJUAMETP UCHOJIb3yEMBIX TPYO IIJTAHTOKA6EA

— 44 MM; BMECTUMOCTD 6apabaHa JIEOEIKU — HE MEHEE
4000 M; MAKCUMAJIBHOE YCUJIUE HA JIEOE/IKE — HE MEHEE
100 xH). I[TepednciieH cCOCTaB O60PYAOBAHUS,
OPEJCTABIEHBI XAPAKTEPUCTUKH IIJIAHTOKAOEIA.

C UCTIOIB30BAHUEM I'MOKOU CTAJIENOIUMEPHOMN
TPYObI IPOMU3BOAUINCH CJIEYIONIUE TEXHOIOTUIECKUE
onepanum:

* pacTervieHUE (Pa3MBbIB) THAPATHBIX U TAPA(PHUHOBBIX

MIPOOOK (85 CKBAKUH);

* IIPOMBIBKA CTBOJIA CKBAXKUHBI OT COJIEBBIX OTJIOKEHUN

(12 cxkBaxxun),

* paCTEIUIEHUE 3aTPYOHOTO NPOCTPAHCTBA (12 CKBAKUH);

e MIylIeHue CKBAXKUH (10 CKBAKUH).

Canpens 2018 roga no 1 Hos6pst 2019 rosa 6puragoi
I'CIIT 6b1110 npon3BeAEHO 119 pEMOHTOB CKBAXKUH, U3
HHUX 85 PEMOHTOB IO BOCCTAHOBJIEHUIO ITUPKYIALIAN
B HKT. PaG0ThI TIOKA32711 BEICOKYIO 9KOHOMHUYECKYIO
3(PHEKTUBHOCTb.

Cmaszounasa 1oo6aska <HE®TEHOJI-CIN»
JIJIsI Oy pPOBBIX PACTBOPOB HA BOHOM
OCHOBC

AI'HUBKO, PI'Y negpmu u 2asa (HHY)
umenu M. Iyoxuna

BcBsasuc YBCIIMYCHUCM /10T 6YpCHI/I5l HAKJIOHHO-

HATPABJIEHHBIX ¥ TOPHU30HTAIBHBIX CKBAXKHUH PE3KO
BO3POCTHN TPEGOBAHUS K 6YPOBBIM PACTBOPAM U
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solutions. The use of coiled tubing allowed to
effectively apply chemical methods of sand
control and produce multistage fracturing.

The experience gained shows the potential of
modern technologies, where the use of coiled
tubing enables meeting high requirements and
also expanding the scope of application. Thus,
the use of coiled tubing allowed to perform
multistage fracturing with special combined
completion assembly with closable filters and
fracturing sleeves.

Case Study on the Application of
Steel/Polymer
Pipe at the Fields
in Eastern Siberia
Maxim KNYAZEV,
INK-TKRS LLC

Presentation
provided technical
characteristics of the
unit (pipe diameter —
44 mm; drum capacity
—at least 4000 m;
maximum hoisting
load — not less than 100
kN). Also, the report
included equipment and
technical characteristics
of the pipe.

Coiled steel-polymer
pipe allowed to perform
the following operations:
¢ Removal of hydrate and paraffin plugs (85

wells);

* Wellbore cleanout from salt deposits (12 wells);
* Annular space thawing (12 wells);
* Wells killing (10 wells).

From April 2018 till November 1, 2019 the
fleet with coiled steel-polymer pipe performed
119 well workover operations, 85 of which were
aimed at restoring circulation in the tubing.

The operations demonstrated high economic
efficiency

Lubricant Additive "NEFTENOL-SDI"

for Water-Based Drilling Fluids
Anastasia IVKO, Gubkin National University

of Oil and Gas

Due to the increasing scope of directional and
horizontal wells drilling, the requirements for
drilling muds and agents have been tightened
dramatically. Previously classified as auxiliary
agents, lubricants turned into the category of
basic agents.

The objective of this research is to develop a
lubricant additive with improved anti-sticking
properties and low foaming capacity while
maintaining high lubricating properties.

The obtained technical result is a faster torque



IPUMEHSEMBIM peareHTaM. CMa3049HbIE JOOABKU U3
BCIIOMOTATEIBHBIX PEATEHTOB MEPEILIN B PA3PA/],
ONPENEIIAIONTUX.

3aaueii HACTOAMICH PAO6OTHI SABJISICTCS
CO3[JAHHE CMA309HON JOOABKH C y/y4IIEHHBIMHA
AHTUIIPUXBATHBIMH CBOUCTBAMU U HU3KOU
MEHOOOPA3YIOIIEH CIIOCOOHOCTBIO IIPHU COXPAHEHUHU
BBICOKHUX CMa304YHBIX CBOUCTB.

ITonmy4eHHBIN TEXHUYECKUI PE3YJIBTAT 3AK/II04YAE€TCA B
CHMUIKEHUU 3HAYEHUSI MOMEHTA CTPATUBAHHUSA 6y POBOTO
pacTBOpa HA I'PAHUILIE «(PUNBTPALTMOHHASA KOPKA — JJUCK»,
00pabOTAHHOI'O 3aIBJIEHHON CMa304YHON JOOABKOH,
PU OJHOBPEMEHHOM CHHKEHHUU IEHOOOPA30BAHUA U
COXPAaHEHHUHU BbICOKHUX CMA30YHBIX CBOMCTB.

ITocTaBiIEHHAS 33/1a49a PEMATACHh CO3JAHUEM
CMAa304YHON KOMITO3ULIUH JIJIS1 Oy POBBIX PACTBOPOB
Ha OCHOBE OJIEMHOBOM KHUCJIOTHI U CJIOKHBIX 3(PUPOB
OJIEMHOBOM KHUCJIOTHI CO criupTaMu ppaknuu C12-C14
B PA3JIMYHBIX IPOLIEHTHBIX COOTHOIIEHUAX U
MOCJIEAYIONIEE MOJETHPOBAHUE PELENTYP CMA30YHBIX
JO6ABOK C HMIUPOKUM JUATTA30HOM TEMIIEPATYD
3aCTBIBAHUSL.

Hamu ObI/IN N3Y4YEHBI CMA304YHBIE TOOABKH K
OYpPOBBIM PACTBOPAM B KOHIIeHTpanuax 0,5-1,5% o0.,
BBIITYCKAEMBIE OTEYECTBEHHOU U 3aPyOEKHOM
MPOMBIIIJIEHHOCTBIO, GOJIBITMHCTBO U3 KOTOPBIX ITO
CHMIKEHHUIO KO3 (PUITUEHTA TPEHUS, ONIPEIETIEHHOM
Ha TecTepe cMas3bliBaromen crnocooHocTu OFITE,
YAOBJIETBOPAIOT TPEOOBAHUAM TEXHUYECKHX YCJIOBHUH U
pErIAaMEHTAM I1O OYPOBBIM PACTBOPAM.

Taxske Ha IPpUOOPE /111 UCIIBITAHUS HA IIPUXBAT
nop nepenaiom gasaeHuil OFITE ObL1u UCTIBITAaHbI
uccieayeMble JO6aBKU. BONBITMHCTBO U3 HUX CHIDKAIOT
3HAYEHU MOMEHTA CTPATUBAHUA HA IPAHUILIE
«(pUNBTPAMOHHAS KOPKA — JUCK» HAa 30—40% 110
CPaBHEHUIO C HECOOPAO6OTAHHBIM PACTBOPOM.
DPPEKTUBHBIC AHTUNIPUXBATHBIE IPHUCAIKH CHUKAIOT
MOMEHT CTPArvuBaHUs (PUIBTPALTMOHHON KOPKH 10 80%.
IIpepnaraemas cmazouHas oo6aska «<HEGTEHOJI-
COW» mapka CIMH-5 pa3dpaboTaHa Ha OCHOBE 3(pUPOB
PACTUTENBHBIX MACeI, 06JIA4AI0M A YIYIIIEHHBIMU
TPUOOTEXHUUYECKMMHU CBOMCTBAMH 1 3KOJIOTHUYECKOHI
6€30IaCHOCTHIO. 3a9BJI€HHAS CMA3049HasI J06aBKA
obJ1aaeT MIUPOKUM AUANIA30HOM TEMIIEPATYD
3acThiBaHUs: OT -10 10 -40 °C, MOKET OBITh IPUMECHECHA
BO BCEX THUIAX 6YPOBBIX PACTBOPAX HA BOJHOH OCHOBE.

Ha mecTopoxgeHussax 3anagaou Cudupu
OBLIIN ITPOBE/IEHBI ONBITHO-IIPOMBIIIJICHHBIE
HUCITBITAHUA PA3PA60TAHHOM CMA309YHOM JJOOABKI.
OO6'BEKTOM UCCIENOBAHUA CITYKHUJI MHTMOUPYIOINH
OypoBoii pacTBop (MBP) Ha OCHOBE YACTUYHO
I'UJPOJIU30BAHHOI'O IIOJIMAKPUIAMUJA, OOPA6OTAHHBIN
HUCCIIELYEMOM CMA3049HOM JOOABKOM.

AHAIU3UPOBATIOCH BIHSIHUE IPOIEHTHOTIO
COZIEPKAHMS CMA304HOM JO6ABKU HA CHH)KEHHE
koa(dpunuenrta rpenus (Krp) 0ypoBoro pacrsopa Ha
npubope KTK-2 1 Ha CHUKEHHE MOMEHTA CTPATUBAHUSA
(MOMEHT CTPArUBAHUA, (PYHT TIOMM) HA TPAHULIE
«(PUNBTPALTUOHHAs KOPKA — JIUCK» Ha Tpuoope OFITE
JUISL UCTIBITAHUS HA IPUXBAT IIOJ] IIEPENAIOM JIABJICHUI.
O11eHUBAJIOCH BJIUSIHUE CMA30YHOM JOO6ABKHY HaA
dunbrparooraavy (O, cM?/30 Mun). [leHOO6pasyomue

of the first movement of drilling mud at the
interface "filtration cake — disc treated with the
lubricant additive", while reducing the foam
formation and maintaining high lubricating
properties.

The task set was solved by development of a
lubricating composition for drilling muds based
on oleic acid and oleic acid esters with alcohols
of C12-C14 fraction in different percentage ratios
and further simulation of lubricating additive
formulations with wide range of pour points.

We have studied lubricating additives for
drilling muds in concentrations of 0,5—1,5 vol.
manufactured by domestic and foreign industry,
most of which meet the requirements of technical
specifications and regulations on drilling muds
in terms of friction coefficient reduction, defined
using the OFITE lubricating ability tester.

However, not all lubricant additives meet the
requirements for foaming tendency.

The additives under study were also tested using
the OFITE tester for sticking under pressure. Most
of these additives reduce the torque of the first
movement at the interface "filtration cake — disc"
by 30—40% as compared to untreated solution.
Effective anti-stick additives reduce the torque
of the first movement of the filtration cake by up
to 80%.

These additives include: Sonbur 1103, Dehylub
1757 and newly developed lubricating additive
"NEFTENOL-SDI" of SDIN-5 model and anti-
sticking additive Neftenol APP.

The proposed lubricant additive "NEFTENOL-
SDI" of SDIN-5 model is developed on the basis of
vegetable oil esters. This lubricant has improved
tribotechnical properties and environmental
safety. This lubricant additive has a wide range of
pour points: from -10 to -40 °C, it can be applied
in all types of water-based drilling fluids.

Pilot tests of the developed lubricant additive
were carried out at the fields of Western Siberia.
The subject of these tests was an inhibiting
drilling mud (IBM) based on partially hydrolyzed
polyacrylamide, treated with the lubricant
additive under study.

Tests provided ability to analyze the effect of
the lubricant additive percentage on reduction
of the friction coefficient of the drilling mud
(Kfr) using the CPC-2 unit and the effect on the
reduction of the torque of the first movement
(first movement torque, pounds’inch) at the
interface of the "filtration cake — disk" using the
OFITE unit for sticking under pressure. The effect
of the lubricant additive on filtrate return was
also assessed (F, cm?/30 min). Foaming properties
were determined by the difference in density
between the initial and lubricated drilling mud.

The compatibility of lubricant additive with
drilling mud was visually determined during
these tests. When the lubricant additive was
added into the drilling mud, the mixability and
homogeneity of the new drilling mud were
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CBOUCTBA ONPEAEIIANUCH II0 PA3ZHULIE IITIOTHOCTEN
UCXOAHOI'O 1 O6pa6OTAHHOT'O CMA304HOM T06ABKOM
OypOBOrO pacTBOpPA.

B nponecce uccnegoBaHu BU3YaJIbHO O PEAEIIANACD
COBMECTHUMOCTD CMA3049HOH JJOOABKH C 6yPOBBIM
pacTBopoM. [Ipu BBEICHUU CMA304YHON JOOABKU B
OYpPOBOM PACTBOP OLIEHUBAIACh CMEMIUBAEMOCTD
U1 OJJHOPOJHOCTB HOBOTO OYPOBOI'O PACTBOPA.
COBMECTUMOCTB C OYPOBBIM PACTBOPOM SIBJIAETCS
O4YEHb BAXKHBIM ITOKa3aTeneM. Eciin cmazouHas 106aBKa
MJI0XO CMENINBAETCS C 6YPOBBIM PACTBOPOM, OOPA3yET
KaKHE-TMOO CTPYKTYPBI, KOTOPBIE MOT'YT MJIABATh
Ha [IOBEPXHOCTH PACTBOPA UJIH BBINIAAATh B OCA/IOK,

TO TAKAasl CMAa3049Had JOOABKA HE Oy/IET OKA3BIBATH
3(PPEKTUBHOTO BO3AEUCTBUA NTPU OYPEHUN CKBAKHUH.
OTHOpaBHON TOYKOH CPABHEHUS OPAJICST UCXOIHBIA
OypOBO¥ pacTBOD.

OnBITHO-TIPOMBIIIIICHHBIC UCITBITAHUS ITIPOIIN
YCHENTHO. AHATU3UPYS JAHHBIE, MOXKHO CJIEIATh BBIBOJ,
4TO PA3pabOTAHHAA CMA3049HAA JOOABKA 3(PHEKTUBHO
CHIDKAET KO3(P(PUIIMEHT TPEHU S 6YPOBOI'O PACTBOPA
npu BeegieHuU 0,3% 00., 06€CIIeYnBAET CHUKEHUE
KO3 PUIUEHTA TPEHU S 6yPOBOI'O PACTBOPA OOJIEE YEM
Ha 50% O CPaBHEHUIO C HEOOPAOOTAHHBIM PACTBOPOM.
ITpu BBOJIE B OYPOBOIT PACTBOP JAHHBIN IPOAYKT HE
BBI3BIBAJI IEHOOOPA30BAHUA OYPOBOI'O PACTBOPA U HE
YBEIUYUBAI (PUIBTPATOOTAAYY.

ITo OKOHYaHNUM OYPEHUS 1 IIPOMBIBKU B TCUCHHE TPEX
4aCOB NO’bEM OYPOBOI'O UHCTPYMEHTA IPOXOINII O€3
3ATSIKEK.

Peain3anusa IpoOEKTa IPOU3BOACTBA
TpyOsl THK Ha TeppuTopuu Pecrryoruku
Tarapcran

MC.AMITAHOB, OOO «rmexo Troounz»

Bonpoc o6ecrieyeHns: CEpBUCHBIX U
HedTErazoj06bIBAIOITUX KOMIAHHUI KAYECTBEHHOMU
I'HKT 6bL1 BCET/1a 1 BCE €€ OCTAECTCA AKTYAJIbHBIM.

Ha cerogHsmHaui IeHb MOIABIISIONIAs YACTh
ucnonb3dyemor B PO Tpyosl 'HK sxcnopTupyercs

n3 CIIA n Knrtas, 9410 HENMOCPEACTBEHHO CBA3aHO C
HEOOXOIMMOCTBIO PACYECTOB B MUHOCTPAHHOM BAJIIOTE,
JUTATENbHBIM IEPUOAOM ITPOU3BOJICTBA U JIOTUCTHUKH,
HEOOXOIMMOCTBIO IPOBEJCHU S TAMOKEHHBIX OIIEPAITUIL
U IPOYMMHU OCJIOKHAIONUMU OOCTOSITEIbCTBAMU.

B cBOIO 0U€EpEb, 3TO IPUBOAUT K TOMY, YTO KOMITAHUH
—norpeéburenu 'HKT CUIbHO OTpaHUYEHEL B
BO3MOXXHOCTH ONIEPATUBHOT'O IPUOOPETEHUS
HEOOXOIMMON UM TPYOBL

OfHUM U3 PEMIEHUN JAHHOU ITPOOJIEMBI SIBISIETCS
PAa3BUTHE OTPACIU IPOU3BOJCTBA KaueCcTBeHHOU THKT
B P®. UMeHHO ¢ 310 11e1bi0 KOMIaHUusa OO0 «MHTIKO
TIO6MHI» pealn3yeT NPOEKT B Pecriybnuke TaTrapcTaH.
Ha HOBOM IPOU3BOJCTBE OYAET CAEIAH YIIOP UMEHHO
H4 Ka4ECTBE BBIITYCKAEMOU NPOAYKIIUU. TaKKe HA TanIE
NJIAHUPOBAHUSI KOMIIAHUEHN YUUTHIBAJIACh AKTYaJIbHAS
IPOU3BO/ICTBEHHAS IMHEHKA, YIOOCTBO JJOI'UCTHUKY,
ofOecIreueHne HAJIUY M TOTOBOM IIPOAYKIIUHN HA CKJIA/1e
U IPEJOCTABJICHU S COITyTCTBYIOIIEIO CEPBUCA.

[IpOEKT peasn3yeTCs C IPUBJICYEHUEM BEYIIIUX
MHPOBBIX CIICIIUAIUCTOB B 06acTu npoussoactsa 'HKT.
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assessed. Compatibility with drilling mud is a
very important indicator. If the lubricant does
not mix well with drilling mud and forms any
structure that may float on the surface of the mud
or precipitate, such lubricant will not effective
during drilling.

The starting point for comparison was the
initial drilling mud.

Pilot tests were successful. Analysis showed
that the developed lubricant additive effectively
reduces the friction coefficient of drilling
mud with added volume of 0.3% vol., provides
reduction of the friction coefficient of drilling
fluid by more than 50% as compared with
untreated fluid. When added into the drilling
mud this product did not cause foaming nor
increase in filtrate return.

After drilling and cleanout the drilling assembly
was pulled out of hole within three hours without
any overpulls.

Implementation of the Project
for the Production of CTs in the
Republic of Tatarstan

Mikbail YAMSHANOV;, Inteko Tubing LLC

The issue of providing service and oil and gas
extraction enterprises with high-quality coiled
tubing has always been and still remains relevant.
Today, the overwhelming majority of CTs used
in the Russian Federation is exported from the
USA and China, which is directly related to the
need for settlements in foreign currency, a long
period of production and logistics, the need
for customs operations and other complicating
circumstances. In turn, this leads to the fact that
CT consumers are very limited in their ability to
quickly acquire the tubing they need.

One of the solutions to this problem is the
development of the production of high-quality
coiled tubing in the Russian Federation. For
this purpose, the company Inteko Tubing LLC
is implementing a project in the Republic of
Tatarstan. The new production will focus on
the quality of its products. Also at the planning
stage, the company took into account the current
production line, the convenience of logistics,
ensuring the availability of finished products
in stock and the provision of related services.
The project is being implemented with the
involvement of the leading world experts in the
field of CT production.

Coiled Tubing as an Integral Part
for Solving Problems at the Field.
Current Challenges

Sergey SIMAKOV, Gazpromneft NTC

The growth of technological wells leads to
the selection of non-standard coiled tubing
equipment in the implementation of the tasks
with coiled tubing.



I'HKT Kaxk HeOThbeM/IeMasA 9ACTh
JJIA PEIIICHH A 3A1a49 HA CKBAKHHE.
BBI30BBI CETOAHAIIHETO THA

CM. CHMAKOB, OOO d asnpommegpmo HT1]»

POCT TEXHOJIOTUYHBIX CKBAXXUH IIPUBOJUT K
noA00PY HECTAHAAPTHOrO 060pynoBanus THKT
IPU PEATU3ALINY TOCTABIEHHBIX 3a4a4 ¢ [HKT.

OIUH U3 BbI3OBOB, CTOSIIIUX CET'O/IHS IEPE/]
KOMIIJIEKCOM I'MOKHX HACOCHO-KOMIIPECCOPHBIX
TPYO, — TO CTPOUTEIBCTBO TOPU3OHTATIBHOTO
Y4aCTKA NPOTAKEHHOCTHIO 2000 M, KOTOPBIH
TpedyeT NoA6O0Pa O60PYIOBAHUS COITIACHO
MIPOBOJUMBIM PACYETAM IO HATPY3KAM,
TUIPABINUKE U 3(PPEKTUBHBIM CHUIaM. OJHUM
U3 BO3MOKHBIX CLIEHAPHEB 151 PEATTU3AIUH
JTAHHOM MPOTI'PAMMBI ABJIAETCS BBIOOD
YCHUJIEHHOT'O MHXKEKTOPA, Y3J14 HAMOTKH,
NPEJHA3HAYEHHBIX [ NpUMeHeHus ['T
JquaMeTpom 60,3 MM.

VYUTBIBAS CDOKU NIPOBEAECHUS 3aKYIIOYHBIX IIPOLIEAYD,
4 TAKXKE MPUMEHEHHE HECTAHIAPTHOTIO OOOPYAOBAHUSA
I'HKT yBEJIMYEHHOI'O AUAMETPA, PAHEE HE
npuMeHsBIIerocs B nepumerpe ITAO «asnnpoMHeDTD»,
MPOBEACHHE IIPOLICAYD OCYIICCTBIACTCS
326JIaTOBPEMEHHO C y4ETOM HEOOXOAUMOT'O JIN/I-TANIMa Ha
NPUOOPETEHUE U IOCTABKY.

CKBaXMHBI SIMasIbCKOTO Kitactepa ¢ ABIT ¢ 2019 rona
BOIIUIM B IIPOTPAMMY PEATU3ALINU 1 BBIIIOTHEHUA
pa6ot ¢ THKT. JonoJIHUTENBbHBIMU (DAKTOPAMH,
OCJIOKHSAIOIMUMHU PaboTy, TOMUMO ABIT/I, ABISIOTCS
YBEJIMYECHHBINA KO3PPUITUEHT TPEHUS OTHOCUTEIBHO
PaHee BBINOIHABIINXCS pACYETOB, cityieHHas HKT
C U3MEHEHHBIM 43UMYTOM ITO CTBOJIY CKBA’KHUHEI,
BBINAJAIONIHUE B CTBOJI CKBA’KMHBI OPTAHUYECKUE
COEVTHEHUSL.

OTHOCHUTENBHO HE TIOATBEPKEHA TUIIOTE3A O TOM,

YTO KOJIOHHA FTOPU3OHTAJIBHOI'O YYACTKA CKBA’KUHBI
MOJKET OBITH 1€(POPMHUPOBAHA (CMELIECHA O€3 HAPYIICHHUS
LEJIOCTHOCTH) B CHJIY OIIPEETIEHHBIX OOCTOSATENLCTB,
TAKUX, KaK BBICOKUE 1ABJIEHUA pa3pbiBa MI'PIT
IToxTBEPXKAECHNE UIN OIIPOBEPIKEHUE JAHHOM I'MIIOTES3bI
MOJKET OBITh OCYIIECTBIEHO IIPU IIOMOIIY CITYCKA KAMEDBI-
KaBEPHOMEPA IIOCJIE IOJYYEHHBIX PA3TPY30K, 3P deKTa
OaKJIMHI'A B TOPU3OHTE.

TexXHOJIOrusl «yMHOI'O TEMITMPOBAHUS I'T> MOXET
OBITb IPUMEHEHA /I PEATTN3AIIUN YBETUYEHHBIX
TOPU3OHTAJIBHBIX YYACTKOB JUIA JOXOXKACHUA U PEEHNA
32724 1pu pabote ¢ mydpramu MI'PIT c THKT
C IIPHWJIOKEHHUEM HEOOXOAUMO HATPY3KH.

Ha cerogHamHuM 1€Hb BO3MOXHOCTH PabOTHI
CKBaKMHHOTO TpakTopa ¢ 'HKT orpannyeHsl
«arporackuBanuem» 'HKT B ropusonTe. O603Ha4eHA
HEOOXOAMMOCTD MOJEPHUBALIMHU CYIIECTBYIOMMNX
I'U/IPABJINYECKUX CKBAXKUHHBIX TPAKTOPOB 151 PA6OTHI
¢ THKT nipu BKJIIOYEHWH JJOTTOIHUTEIBHOH TEXHOJIOTUHN
MIPOMBIBKH IPU JBKEHUH TpakTOopa ¢ THKT, mpu
poxoxaennuu 'HKT ¢ tpakropom 10 my@dTsl MI'PIT 1
OTKPBITUH, VACIIEBICHNH ITPEIOCTABISEMOIO CEPBHUCA
CKBAXUHHBIX TPakTOpoB c THKT. ©

Cepren CUMAKOB
Sergey SIMAKOV

One of the challenges
facing the coiled tubing
complex today is the
construction of a
horizontal section of
2000 m in length, which
requires the selection
of equipment according
to the calculations for
loads, hydraulics and
effective forces. One of
the possible scenarios
for the implementation
of the program is the
choice of a reinforced
injector, a winding unit,
designed for the use of
CTs with a diameter of
60.3 mm.

Given the timing of the procurement
procedures, as well as the use of non-standard
coiled tubing equipment of increased diameter,
previously not used in the perimeter of
Gazpromneft, the procedures are carried out in
advance taking into account the necessary lead
time for acquisition and delivery.

Since 2019, wells from the Yamal cluster with
AHFP have been included in the program for
the implementation of coiled tubing operations.
Additional factors that complicate the work, in
addition to the pressure drop, are the increased
friction coefficient relative to previously
performed calculations, the lowered tubing with
a changed azimuth along the wellbore, organic
compounds falling into the wellbore.

The hypothesis that the column of the
horizontal section of the well can be deformed
(displaced without breaking the integrity) due
to certain circumstances, such as high fracture
pressure while MSHF, is not relatively confirmed.
Confirmation or refutation of this hypothesis can
be carried out by lowering the caliper camera
after received unloadings, the buckling effect in
the horizon.

The “smart tempering CT” technology can be
used to implement increased horizontal sections
for reaching and solving problems when working
with multi-stage hydraulic fracturing with coiled
tubing with the necessary load.

To date, the capabilities of a downhole tractor
with coiled tubing are limited by pulling the
coiled tubing in the horizon. The necessity
of modernizing existing hydraulic downhole
tractors to work with coiled tubing is indicated
when additional washout technology is included
when moving a tractor with coiled tubing, when
the coiled tubing with the tractor reaches the
multi-stage fracturing sleeve and the opening;
Cost reduction of the provided service of
downbhole tractors with coiled tubing. ©
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[TPAKTHUKA

ThebosamuA 3aKA34UK08 HANPABIEHbL Ha MO, 4moob
NOOPAOUUIU DAOOMAIU HAMOULHOM 000DYOOBAHUL

Customer Requirements Are Designed to Ensure

that Contractors Work on Powerful Equipment

Ha sonpocut acyprana «Bpemsa konmroourza. Bpemsa I'PI1> omeeuaem PM. AXMETIIHH,
3amecmumens oupexmopa OOO <IazpaC-PemCepsuc» —
HAUANbHUK npeonpusmus <AxmroourckPemCepeucs.

beceoa cocmosanacs 6 kynyapax 15-ti [lompebumensckoti KoHgeperuu no 601npocam
IKCNIYaAmanul KOamioouH206020, HACOCHO20, A301MH020 000PYOOBAHU
u obopyoosarus 0 l'PI1 C3AO «PHIMAIL.

‘Coiled Tubing Times" meets RM. AKHMETSHIN, Deputy Director of TagraS-RemService LLC —
Head of AkRtyubinskRemServis Enterprise.

The conversation took place on the sidelines of the 15" Consumer Conference on the operation of
coiled tubing, pumping, nitrogen equipment and equipment for bydraulic fracturing of NOV FIDMASH.

PM. AxmertiuvH poamncs 11 Hosibps 1961
rofa B JleHuHoropcke, Pecriybvka
TatapcraH. OKOH4YMA YhurMmckii HeTaHOM
WHCTUTYT. TpyAOBYIO AESITENIbHOCTL Ha4yasl

B 1982 roay B OIKHOCTY MOMOLLHMKA
bypusibLLvKa JIEHUHOMOPCKOro yrpaBieHMs
bypossix pabot. C 1991 rona

paboran B JIeHHOropCKOM yripaBieHm
10 MOBBbILLIEHWIO HETEOTAAYM MAACTOB U
KanutanbHOMY PEMOHTY CKBaXXWH MacTepoM
KPC, vHXeHepoM TeXHO/IOMMYeCcKoro
oraena, Ha4yanbHvKom otgena. C 2002
rofa pabotasn B AKTIOOMHCKOM YripaB/ieHum
KaHAaTHO-KOHTEMHEPHBIX 1 NakepHbIX
metogos — YKK v M (c 2008 rofa —

000 «TatHepT-AkTIOOMHCKPeMCepBiuc)

B JO/IKHOCTU [T1@BHOIO MHXXeHepa.

B HacTosLLee Bpems — 3aMeCcT1Te b
auvpektopa OO0 «TarpaC-PemCepBuc»

— HaYa/IbHVIK MpeanpusTIs
«AkTI0OMHCKPemCepBuc»

«BpeMsa KOATIOOHHTa»: PyOGrH MyZapHuCcOBHY,
CO BpEMEHH HaIlIeH ¢ BaMmu nponuioH
6eceast («BK» Ne 4 (062), crp. 60-64) mponwto
JOBOJIBHO MHOT'O BpeMeHH. [IBa roga Ha3az Bel
HOAPOOHO PACCKA3AIH HANTHM YHTATEISIM O
TPEHIAOBBIX TEXHOJIOTHAX H O CUTYallUH HA
peiaKe HedTerazosoro cepsuca. Kaxk 661 Bor
OXapPaKTEPU3OBATH CUTYAILHIO HA TOM PBIHKE
cerigac?

PyGouH AxmermuH: CerojiHs BpeMs O4eHb
CJIOJKHOE, KOTIZId Y OCHOBHBIX 3aK434YHKOB
HE(PTECEPBUCHBIX YCIYT UJET OTPAHUYEHHE
JI06B19U HEPTH, U, COOTBETCTBEHHO, CTAHOBSITCS
BOCTPEOGOBAHHBIMH TEXHOJIOTUH, KOTOPBIE
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TAIPALC-PEMCE

Rubin Achmetshin was born on
November 11, 1961 in the city of
Leninogorsk, Republic of Tatarstan.
He graduated from the Ufa Petro-
leum Institute. He began his career
in 1982 as an assistant driller of the
Leninogorsk Drilling Operations De-
partment. Since 1991, he worked in
the Leninogorsk Directorate for En-
hanced Oil Recovery and Overhaul
of Wells as a master of workover, an
engineer in the technology depart-
ment, and a head of department.
Since 2002, he worked in the Ak-
tobe department of cable-container
and packer methods — UKK and PM
(since 2008 — Tatneft-Aktyubin-
skRemServis LLC) as the chief engi-
neer. Currently — Deputy Director of
TagraS-RemService LLC — Head of
AktyubinskRemServis Enterprise.

Coiled Tubing Times: Rubin Mudarisovich,
quite a lot of time has passed since our last
conversation with you (CTT Ne 4 (062), pp. 60-64).
Two years ago you told our readers in detail
about trending technologies and the situation
in the oil and gas service market. How would
you characterize the situation in this market
now?

Rubin Akhmetshin: Today is a very difficult
time, when the main customers of oilfield services
are limited in oil production, and, accordingly,
technologies that are carried out cheap and rather
qualitative. That is, cool technologies, which don't
have a sky-high price, are in demand. Deciding to go



BBIIOJITHAIOTCS COIVIACHO ITOTOBOPKE — JIEMIEBO

U cepauTo. To eCTb BOCTPEOOBAHBI KPYTHIE 1O
UCIIOJIHEHUIO TEXHOJIOT U, KOTOPBIE UMEIOT

HE 32006/1a4HYI0 1IeHY. [IpuBekas Nog0OHbIE
TEXHOJIOTHH, 3aKA34YHK UJIET HA PUCKU U JJAE€T

HaM, HOAPSIINKAM, OObEMBI PAO6OT JIJISI UX
OCYIIECTBIEHUS. A UTO KACAETCA JOPOrOCTOSAIIUX
TEXHOJIOTHH, TO CETOIHS, K COXKAJICHUIO, 1A2KE
CaMBbI€ KPYITHBIE 3aKA34YHKH, TAKHE KAK «<[aTHEDTD>,
«PocuHedTh» U «I'a31IpOM HEPTH», PUHAHCUPYIOT
ux npu rapanruu 100%-1 ycremnoctu. I'Toaromy
1, KAK IOAPAAYHUK, Y M HAXOXKY TEXHOJIOTHH,
KOTOPBIE 6YAYT 3(P(PEKTUBHBIMU U UMETb HEBBICOKYIO
CTOUMOCTb. JIeBU3 HAIIIET KOMIIAHHU: BBITIOJHATD
CTPATETUYECKUE 32]aYN 3dKA3UNKA. A CTPATETUA

— 3TO UMEHHO NOBBIIEHUE 3(PPEKTUBHOCTH U
CHMIKEHUE 3ATPAT.

BK: Kakue Hed)TecepBHCHBIE TEXHOJIOTHH
ceriuac B aBaHrapjae B Poccun?

P.A.: IIpexe BCEro 3TO MHOTOCTAJUUHBIHN
I'PIT. 9 T2 TEXHOJIOTUA PA3BUBAETCS, HO
Pa3BUTHE CAEPKUBAECTCA BBICOKOM CTOUMOCTBIO
€€ OCYIIECTBJIEHUS: 3aTPATHBIM OYPEHHUEM,
JIOPOTrOCTOAMIEN TTOATOTOBKOM CTBOJIA, HEJJEMIEBBIM
060PYJOBAHUEM — HAOYXAIOIMIUMHU ITAKEPAMU
U T. 1. Ha onmpeneneHHoOM 3Tare BO3HUKAET
HEOOXOANMOCTD Pa30ypPKU (PPAK-IOPTOB...
[TO3TOMY UIET OUCK TEXHOJIOT U, CIOCOOHBIX
HUCKJIIOYUTD CTOJIb 3HAYUTENIBHBIE 3aTPAThL. OffHa
M3 TAKUX MHOT'OOOEMAIONUX TEXHOJIOTUI —
MTPII B CKBaKMHAX C 3aLJEMEHTUPOBAHHBIMU
XBOCTOBUKAMH, KOTOPBIE UMEIOT PABHOIIPOXOTHONU
auamerp. IIpuMenenue 3Tou TEXHOJIOI MU, IOMHUMO
O4YEBUTHON 3(P(PEKTUBHOCTH, YIYYIIAET TAKKE
NEPCIEKTUBBI UCITOIb30BAHUA CKBAKUHBI, KOT/IA
4Jepes ONPeEIEJIEHHBIN IIEPUO, BDEMEHH HYXKHO OYZET
npoBoauTh NOBTOPHLbIE I'PIL. Beab eciiy B CKBAXKUHY
OBUIH CITYIIEHBI ITOPTHI, TO UX HAJO 6y1eT Pa3bypUTh,
4TOOBI JOOUTHCS PABHOIIPOXOJHOI'O IMAMETPA. A B
HAIIIEM CJIy4da€ TAKOH HEOOXOAUMOCTH HET. CITyCKaeM
JBYXIIAKEPHYIO KOMIIOHOBKY 1 IIPOBOANM
noBTOpHBIH ['PIT — BCE! MI'PIT — 0fjHA U3 TEM, HAJ,
KOTOPOM MBI OYEHDb CEPBEZHO PAbOTAEM.

OpHa 13 MHoroobelLaloLWwmx

with such technologies, the customer takes risks and
gives us, the contractors, the amount of work for their
implementation. As for expensive technologies, today,
unfortunately, even the largest companies, such as
Tatneft, Rosneft and Gazprom Neft, finance them only
with a guarantee of 100% success. Therefore, I, as a
contractor, seek and
find technologies
that are effective
and have a low

cost. The motto of

PRACTICE

BocTpeboBaHbl KpyTble
MO UCMONHEHWNIO
TEXHONOMMN, KOTopble

our company: to
MMeloT He 3a06nay HY!O fulfill the strategic
LeHYy. objectives of the

. q customer. And the

Cool technolog les, which strategy is precisely
don't have a sky-high an increase in
price, are in demand. efficiency and cost

reduction.

CTT: What oilfield technology is now at the
forefront in Russia?

R.A.: First of all, it is multistage hydraulic fracturing.
This technology is developing, but the development
is constrained by the high cost of its implementation:
costly drilling, expensive preparation of the wellbore,
expensive equipment — swelling packers, etc. At a
certain stage, there is a need to disassemble frac ports...
Therefore, a search is underway for technologies
that can eliminate such significant costs. One such
promising technology is multistage fracturing in wells
with cemented liners that have an equal bore diameter.
The use of this technology, in addition to obvious
efficiency, also improves the prospects for using the
well when, after a certain period of time, repeated
hydraulic fracturing will be necessary. After all, if the
ports were lowered into the well, then they will need
to be drilled in order to achieve an equal diameter.
And in our case there is no such need. We lower the
two-packer layout and carry out a repeated hydraulic
fracturing — that's all! Multistage fracturing is one of
the topics on which
we are working very
seriously.

TexHonoruv — MIPI

BK: B npuopuTeTe y Bac KHCIIOTHBIN HJIH
nponnaHTHbIN I'PIT?

P.A.: Ceriyac MBI IIDOBOJUM B OCHOBHOM
KUCJIOTHBIE, HO NOIOUPAEM KOMIIOHOBKY, KOTOPAs
II03BOJIMJIA OBI IPOBOJUTD NPONIIaHTHBIEC ['PIT.

BK: Kakue TeXHOJIOTHH CIIOCOOHBI
KOHKYpPHPOBATH ¢ MI'PII B CKBa>KHMHaX C
3aIl€MEHTHPOBAHHBIMH XBOCTOBHKAMH
B CETMEHTE «JE€UI€BO H CEPIUTO>?

P.A.: [T IpoBeieHUsI TPONIAHTHBIX MI'PTT
HAII 3aK434YMK IIPUMEHAET TEXHOJIOTHUIO
Plug & Perf, koTopas ocymecTsaseTcs 6e3
MPUBJICYEHUA KOJITIOOUHI'A, HAd KAPOTAKHOM
Kabese. OHa O3BOJIAET CHU3UTD BpEMs Ha
nep@oOpairio KOJIOHHBI U Pa300IeHHe
unTepsanos I'PIL }

B CKBaXXMHAX C
3aLeMEeHTUPOBAHHbLIMMU

XBOCTOBMKAMM, KOTOpbIe
MMEIOT PAaBHOMNPOXOQHOW

CTIT: Do you have
acid or proppant
fracturing??

R.A.: Now we
carry out mainly
acidic ones, but we

AaMeTp. select the unit that
Multistage fracturing in wells :VOUldfalso allow us t

. - o perform proppan
with cemented liners .that hydraulic fracturing,
have an equal bore diameter
is a promising technology. CTT: What

P 9 9y technologies can
compete with

multistage fracturing in wells with cemented
liners in the filling at the price segment?
R.A.: To carry out proppant multistage hydraulic }
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BK: Kakue enie nepCcrieKTHBHbIE TEXHOJIOI'HH
HAXOoAATCA B Bamrem npuopurere?

P.A.: Bropas Tema, HaJ KOTOPOM Mbl OY€Hb
CEPBE3HO PAbOTAEM, — CO3/IAHUE JOMIOJTHUTEIbHBIX
K4HAJIOB B TOPU30OHTAIBHBIX U HAKJIOHHBIX
CKBakMHaX. [IofOGHBIE JOTTOTHUTENBHLIE
KaHaJIBbI HY>KHBI, KOI/Id CYIIECTBYIOM U
CTBOJI y2K€ BbIpa60TaH. Ha peIHKe
MIPEACTABIIEH PSJ] TEXHOJIOTUH [T
CO3/[JaHUS TAKUX KAHAJIOB. B yacTHOCTH,
3TO 6EN0PYCCKAsI TEXHOIOTUA
O CO3AHUIO CETU PAAHUATBHBIX
IJIYOOKOIIPOHHUKAIONUX KAHAJIOB
punsrpanuu CKU®®, rexnonoruu
OT AMEPUKAHCKOU KoMIaHuM Radial
Drilling Services 1 OT pOCCUICKNUX
«Hedrerasrexnonorus» u Ilepdobyp».
OIHAKO CETOAHSA BCE 3TU TEXHOJIOTUU
MaJIO PEAIUIYIOTCS U3-34 CBOEH
BBICOKOW CTOMMOCTH. MbI UIIIEM U
HAXOJUM OOJIEE ICTIEBBIE METOMBL
COBMECTHO C KOMITaHUEN «TaTHEPTDH>
MBI IPEAJIOKUIIN THJIOTHBIN IPOEKT
OypeHH OOKOBBIX KAHAJIOB MAJIOT'O

CTUMYJIALACH. fI yBEpEH, 4TO 3Ta
TEXHOJIOTHA NEPCHEKTUBHA. Hamu

yoKe HapabOTaH OOJIBIION OITBIT:

MBI YCIIEITHO OYPHUM TAKHE KAHAJIE,
€ITMHCTBEHHOE — MBI €III€ HE HAYYUIHUCh
OYPHUTB UX HATIPABJIEHHO. [IJ1 peIeHUA
3TOU NPOOJIEMBI HAIIIE TPEATIPUATUE
3aK/II0491II0 JOrosop ¢ C3A0O «<HoBHUHKA»
O MAPTHEPCTBE. MBI COBMECTHO OyJIEM
pa3pabaTeIBaTh OOOPYAOBAHUE U IPOJBUTATH ITY
TEXHOJIOIMIO. Ha MepBOM 3Talle 3aIJIAHUPOBAHO
CTPOUTENBCTBO CKBA’KUH MAJIOTO IUAMETPA, HA
CIIEYIOMIEM — TMJIPOMOHUTOPHBIN PA3MBIB, KOTOPBIA
OyzeT HeOH6XOIUM, YTOOBI OCYILIECTBUTD JAHHYIO
TEXHOJIOTHIO B HAKJIOHHBIX CKBAXKUHAX. TaM MBI

HE MOYKEM IIPHUMEHATD 3400 HbBIE IBUTATEIN U3-34
MaJIbIX PAZUYCOB HOBBIX CTBOJIOB, 3HAYMT, HAJJO
HUCKATb IPYI'UE METO/PDL, T. €. TUAPABINYECKUIL PA3MbBIB
KaHAJIOB.

BK: Kakmue (pakTopsl, mo BanreMmy MHEHHIO,
TOPMO3AT PA3BHUTHE KOJITIOOHHIOBBIX
TEXHOJIOTHH B Poccum?

P.A.: 31€Ch HECKOJIBKO NPUYHH. BO-TIEPBEIX,
3HAYUTEIBHOE YHCJIO KOJITIOOUHIOBBIX (PJIOTOB
OKA43aJI0Ch HE 33JIECTBOBAHO IIPEXKE BCETO IO
NpUYHHE TOr'O, 4yTO TexHonorusa I'PIT B Poccun
B 11€JIOM pa3BuBaeTcs 6e3 npuMmeHeHus THKT.
HIMPOKO NPUMEHAIOTCA PACTBOPHUMBIE IIAPHI,
MHOT'OPA30BBbI€E ITOPTHI, KOTOPBIE OTKPBIBAIOTCA —
3AKPBIBAIOTCH, U YKE JAKE PACTBOPAIOIINECS IOPTEI
MOSIBUJIHCH, IIEP(OPALIIIO U PA300IIEHUE IPOBOJIAT
Ha Kab6esie. COOTBETCTBEHHO, O0J1ACTh IIPUMEHEHU S
KOJITIOOMHTIA CYKAETCA, U YACTh 3AKYIIJIEHHBIX
($JI0TOB IPOCTAMBAET. BO-BTOPBIX, C YBEIMYEHHUEM
JUIMHBI TOPU30HTAJIBHBIX CTBOJIOB IOBBIIIAIOTCS
TPeb6OBAHUA K JUaMeTpaM npumMmeHseMmbrx THKT,
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BTopas Tema, Hag KOTopow
Mbl O4€Hb CEPbE3HO
paboTaem, — co3gaHne
JOMNOJIHANTEJIbHBIX KaHAJIOB [EelikuZiteshykitchyeisigl
B FOPU30HTANbHbIX

N HaKJIOHHbIX

ckBaXKmHax. MogobHble
AOMNONHUTESIbHbIE

KaHanbl HYy>XXHbI, KOrga
CyLLLeCTBYIOLLUIN CTBOJT yKE

BblpaboTaH.

The second topic, on
which we are working very
T e sl seriously, is the creation

of additional channels in
horizontal and deviated
wells. Such additional
channels are needed
when the existing bore has
already been developed.

fracturing, our Customer uses the Plug & Perf
technology, which is carried out without using coiled
tubing, on a wireline cable. It allows you to reduce
the time for the perforation of the column and the
separation of fracturing intervals.

CIT: What other
promising technologies are
in your priority?

R.A.: The second topic,

very seriously, is the creation

of additional channels in
horizontal and deviated wells.
Such additional channels are
needed when the existing bore
has already been developed.
The market presents a

number of technologies for
creating such channels. In
particular, this is the Belarusian
technology for creating a
network of deep-penetrating
radial filtering channels

SKIF®, technologies from the
American company Radjial
Drilling Services and from the
Russian Neftegaztekhnologiya
and Perfobur. However, today
all of these technologies are
little implemented because

of their high cost. We search
and find cheaper methods.
Together with Tatneft, we
proposed a pilot project for drilling small diameter side
channels with subsequent dynamic stimulation. I am
sure that this technology is promising. We have already
gained a lot of experience: we successfully drill such
channels, the only thing is that we have not yet learned
how to drill them in a targeted manner. To solve this
problem, our company entered into a partnership
agreement with CJSC Novinka. We will jointly develop
equipment and promote this technology. At the first
stage, it is planned to build small diameter wells, at

the next stage, a water-jet washing-out, which will be
necessary to implement this technology in deviated
wells. There we cannot use downhole motors because
of the small radii of the new shafts, which means we
need to look for other methods, i.e. hydraulic channel
erosion.

CTT: What factors, in your opinion, impede
the development of coiled tubing technologies
in Russia?

R.A.: There are several reasons. Firstly, a significant
number of coiled tubing fleets turned out to be idle,
primarily because the hydraulic fracturing technology
in Russia as a whole develops without coiled tubing.
Soluble balls, reusable ports that open and close, are
widely used, and even dissolving ports have already
appeared, perforation and separation are carried
out on the cable. Accordingly, the scope of coiled
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EMKOCTH y3/IOB HAMOTKM 1 TATOBLIM CoBMeCTHO ¢ KOMMaHnen «TaTHeTb» Mbl
YCUIINAM UHIKCKTOPOB. OCHOBHa4 Macca - 6
32/IEICTBOBAHHBIX CET'OJTHST YCTAHOBOK n peﬂn OXWIIN MUNTOTHBIN T poe KT ype HNA
HE COOTBETCTBYET 3TUM TPEOOBAHIISIM. OOKOBbIX KaHanoB Manoro OnaMeTpPa C

LR L ALl  1OC/IeyIoLLeN AMHaMNYeCKON CTUMYNSLIMEN.

10 NPUYHHE BBICOKOM KOHKYPEHIIMH MEXAY
CEPBUCHBIMH KOMTIAHHUSAMH. 17151 TOTO YTOGHI be| yBEPEH, YTO 3Ta TEXHONOINA NepcrnekTnBHa.

32/1efICTBOBATD TTPOCTANBAIONIHE (DJIOTHI, Hamu y>xe HapaboTaH OonbLLIOW ONbIT: Mbl
TNOAPAAIMKN HAYMHAIOT IEMITMHIOBATH ycnewHo Oypum Takue KaHasbl, EAMHCTBEHHOE —
Ha TCHﬂCan, CHMIKATD IICHBI HA YCIIYI‘I/I, 6

4 57O HE CTTOCOBCTBYET MPOBIKENHIO Mbl ellie He Hay4mnmcs GypuTb X HanpaeneHHo.
IIPOrPECCUBHBIX TEXHOJIOT U ns peweHna 3Tou po6neM bl HaLle

npearnpuatTne 3akjtoymniao 4orosop
BK: A 9YTO HY>KHO, 9TOGBI OKA3BIBATH C3A0 «H
BBICOKOTEXHOJIOTHIHBIE YCIITyTH? C «HOBWHKa» O NapTHepPCTBE.

At sl Together with Tatneft, we proposed a pilot project

LIEHTD, BJIOKEHUA B HAYyYHO- e . 2 5
A —eal  for drilling small diameter side channels with

Pa3paGOTKH, (PUHAHCOBbIE BIMBAHHS, subsequent dynamic stimulation. | am sure that
|TOOBI MOXHO GbLIO CO31ABATH this technology is promising. We have already

HOBOE OOOPY/JIOBAHUE, 3aKYATh . . :
BBICOKOTPONYKTHBHYIO TEXHUKY, HO gained a lot of experience: we successfully drill such

MaJIBIX KOMITAHHI TAKHX BO3MOKHOCTEI channels, the only thing is that we have not yet

e taserci et Il carned how to drill them in a targeted manner.

4 KPYIHBIE NOAPALYUKU U3-32 3TOT'O . c

OCTAIOTCS 663 OGHEMOB PaboT. To solve this problem, our company entered into
a partnership agreement with CJSC Novinka.

BK: YcrpauBaeT IM 3aKa39YHKOB
Ka4eCTBO YCJIAYT 3THX MEJIKHX

KOMIIAHHH? tubing is narrowing, and some of the purchased fleets
P.A.: HaBepHOe, He coBCeM ycTpausaet. Ho ecimy are idle. Secondly, with an increase in the length of
3aKa34YUKOB C(POPMHUPOBAJIACH ONIPEICICHHAS LICHA horizontal wellbores, requirements for the diameters
HAa KOHKPETHBIA BUJZ] PaOOT, TO OHU HE MOT'YT 3TY of the applied CTs, the capacity of the winding units
CTOUMOCTD NOAHATD. OHU BBIHYK/IEHBI PA0OTATh and the traction forces of the injectors increase. The
MPU TEX CTOUMOCTAX, KOTOPBIE C(POPMUPOBAINA UM bulk of the units involved today does not meet these
NPEABIAYIINE IO PASIUKH. requirements. Thirdly, the low price of CT services due
to the high competition between service companies.
BK: Kak, mo BanmieMmy MHEHHIO, HA In order to use idle fleets, contractors begin dumping
BBICOKOTEXHOJIOTHIHBIH HedTera3oBpIi at tenders, lowering prices for services, and this does

CEPBHUC BIUAECT HBIHEIIHAA not contribute to the advancement of
3KOHOMHYECKAA ﬂ' 119 TOro YToObI advanced technologies.
IOJIHUTHYECKASA CUTyAIuA?

P.A.: BciieacTBue 3TUX 3a/lENCTBOBATb CTT: And what is needed to
IIPUYHH Y HAC HET IIOCTOSTHHBIX rnpocrtaneatoline q)J'I OThl, provide high-tech services?
06'b€MOB paboT. Eciiu panblne NOAPSAAYNKN HAYNHAIOT R.A.: There should be a research
Y HAC YK€ B HAYAJIE KaXK/JIOrO center, investments in research and
ro/ia 66T KOHKPETHAS AEMMNHIOBaTh Ha TEHAEPAX, development, financial injections, so
[IpOrpamMma, orpeieICHHbIE CHUXXaTb UeHbl Ha yCnyru, that you can create new equipment
34KA3YNKH, TOJIOBOM OO'bEM adTo He CI'IOCO6CTByeT and purchase highly pI‘OdUCtiVC

PaboT ¥ MBI 3HAIU, KAKUE equipment. But small companies do
MOIIHOCTH U JIFOJCKHE NPOABNXEHUIO 9| not have such opportunities. They
pecypChl HaM TIOHAI0GSITCS, glofelpelslee|=], - VA (o)I(oIgZ[Z8 are only able to dump, and large

TO B HACTOSIIIEE BPEM S TAKOH . contractors are left without work
ONPEEIEHHOCTU HET. CiTy4daeTcs, In order to use idle fleets, volumes because of this.

9TO CHUMAETCS O6'BEeM PaboT, contractors begin dumping

HILIE OGOPYOBANHE H Ka/ipbI at tenders, lowering prices , X :
OCTAIOTCSI HE32/ICHCTBOBAHHBIMIL. . . with the quality of services of
COOTBETCTBEHHO, MBI, ObIBAET, forse rvices, a nd this does these small companies?

BBIHY)K/ICHBI ITPOBOJIT not contribute to the R.A.: They are probably not quite

ONITUMH3AITUIO, COKPAIATh advancement of advanced happy. But if tr%e cu§tomers have' .
IIPOTPAMMBI IO 3aKYIIKE formed a certain price for a specific

060PYAOBAHUS HUJIU 1O } tech nOIOg IES. type of work, then they cannot raise }

CTT: Are customers satisfied
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MIPUBJICUYECHUIO CYONOAPAHBIX OPraHU3ALUI. Bece 31O
HETaTUBHO CKA3bIBAETCS HA HAIIEM IPEATIPUATUL.

BK: B yeM Bl BHAHTE IIEPCIIEKTHBLI PA3BUTHA
KOJITIOOHMHTOBBIX TEXHOJIOTHEL?

P.A.: TIepCrIeKTUBBI — B YBEJIMYEHNH MOIITHOCTHU
060pyAOBaHUA. PaCcTyT IITyOUHBI CKBAXKUH,
JUAMETP F'MOKOI TPYOBI, BEC KONTIOOMHIOBOH
YCTAHOBKH — BOT 3TO CENYAC TPEH]T PA3BUTUSL.
TpebOBaHMA 3AKA3YNKOB CETO/IHS HATIPABJICHBI
H4 TO, YTOOBI NOAPIUYNKHN pab0TAIN HA 6oJiee
MOITHOM O60PY/IOBAHUU, KOTOPOE CIIOCOOHO
JIOCTHUTATh 3HAYNUTEIbHON ITTyOUHBL, — TAKOH,
KOTOPOH HE NMO3BOJISIIO JOCTUYD HPEABIAYICE
OKOJIEHHE OOOPYAOBAHMSL. B3T KypC 1 Ha
YCJIOKHEHHE oriepanuii. IIpoOypeHbl NPOTAKEHHBIC
TOPU30HTAIBHBIE CKBAYKUHBI — /10 6 KM C TIOPTAMHU
I'PIT, KOTOPBIE HAJO YAAIUTD, IPOBECTH [IOBTOPHBIE
PaboThl HA HUX. [IJI51 TAKUX ONlEpAIIU HEOOXOIUMO
MOITHOE O60PYIOBAHHUE.

BK: Kakue HarrpaBJI€HH A POCCHICKOTIO
BBICOKOTEXHOJIOTHYIHOI'O HEPTEra3oBoro
cepBHCa, IO BamemMy MHEHHIO, OyayT
HMHTEHCHBHO PA3BHUBATHCS B OJIM>KAMIICH
nepcreKTuBe?

P.A.: TIo MOEMY MHEHHUIO, OYIET PA3BUBATLCA, 14
Y3KE U CENYAC AKTUBHO PA3BUBAETCS, HO HE TAKUMU
BBICOKUMH TEMITAMH, KAK MOIJIO Obl, TOPU3OHTAIBHOE
o6ypenue. B rpenie — mHOrocraauiineiii I'PIT, xots
TIOKA MBI [10 CPABHEHHUIO C AMEPHUKAHIIAMU CUJIBHO
OTCTA€EM B KOJIMYECTBE CTA/ITUH, HABEPHOE, HA
JIECATUIIETUE, €CJIN HE 60bIe. OHU NPOBOAST MI'PIT
10 100 cTaguit 1 60AbIIIE, a4 B HAIIEH KOMIIAHWU ITOKA
ocymectsiasgerca 10-12 cragun.

PacTyT rnyOuHbI CKBAXXWH, ANAMETP rnmokom
TPYObI, BEC KONTIOONHIOBOM YCTAHOBKM —
BOT 3TO CeMYAC TPEHL, Pa3BUTUSI.

The depths of the wells , the diameter of the
CT, the weight of the coiled tubing units-are
growing. This is now a development trend.

BK: BeJIMKO I OTCTaBaHHE IIEPETOBBIX
POCCHHICKMX CEPBHUCHBIX KOMIIAHUH OT
KOMIIAHHH «00IbIIOH YCTBEPKH»?

P.A.: Y MEXyHAPOIHBIX KOMIIAHUH OOJIbIIE
(PMHAHCOBBIX BO3MOXHOCTEN, IIO3TOMY OHU
TEXHHUYECKHU 60JIEE PA3BUTHL, YEM HAIIU CEPBUCHBIC
KOMITaHUH. [T0 060pyIOBAHUIO, HA KOTOPOM
OHMU padOTAIOT, 11O UX ITOJIUTUKE, IO BHEAPEHUIO
WHHOBAIIUI HAM ITIOK4 CJIO’KHO C HUMH COIIEPHUYATb.
Ho 10 HEKOTOPBIM TEXHOJIOTUSIM MBI BIIOJIHE
CIIOCOOHBI KOHKYPUPOBATh C HUMU HA PABHBIX.

Bena 6eceny I'anmHa Bybika,
«Bpemst koaTroouHra. Bpems I'PI»
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this cost. They are forced to work at the costs that the
previous contractors formed for them.

CTT: How do you think the current economic
and political situation affects a high-tech oil
and gas service?

R.A.: For these reasons, we do not have a constant
amount of work. If earlier, at the beginning of each
year, we had a specific program, certain customers,
an annual amount of work, and we knew what
capacities and human resources we would need,
now there is no such certainty. It happens that the
amount of work is not that big, our equipment and
personnel remain unused. Accordingly, we are forced
to optimize, reduce programs to purchase equipment
or to attract subcontractors. All this negatively affects
our company.

CTT: What are your prospects for the
development of coiled tubing technologies?

R.A.: Prospects lie in increasing the capacity of
equipment. The depths of the wells, the diameter
of the CT, the weight of the coiled tubing units-are
growing. This is now a development trend. Customer
requirements today are aimed at ensuring that
contractors work on more powerful equipment
that can reach significant depths — the one that the
previous generation of equipment did not allow to
achieve. A course has also been taken to complicate
operations. Extended horizontal wells have been
drilled — up to 6 km with hydraulic fracturing ports
that need to be removed and repeated work done on
them. For such operations, powerful equipment is
needed.

CTT: What areas of the Russian high-tech
oil and gas service, in your opinion, will be
intensively developed in the near future?

R.A.: In my opinion, horizontal drilling will
develop, and even now it is actively developing,
but not at as high a rate as it could. The trend is
multi-stage hydraulic fracturing, although so far
we, compared to the Americans, are far behind
in the number of stages, probably by a decade,
if not more. They perform multi-stage hydraulic
fracturing up to 100 stages and more, while in our
company 10 to 12 stages are still being carried out.

CTT: Are the leading Russian service
companies far behind the Big Four?

R.A.: International companies have more financial
opportunities, therefore they are technically more
developed than our service companies. For the
equipment on which they work, for their policy, for
the introduction of innovations, it is still difficult for
us to compete with them. But for some technologies,
we are quite capable of competing with them on
equal terms.

Interviewer — Halina Bulyka, Coiled Tubing Times



www.spomega.ru

NMPOU3BOACTBO P®, 426039, YP, r. Wixesck,
MAH HmonbnA yn. BotkuHckoe locce, 284

hello@spomega.ru

OMETA BbICOKOIo oABINEHWUSA +7 (3412) 26 00 42




Completion &
Production Solutions

Fidmash | N®

OTBevyas Ha HOBbIE BbI30OBbI

Komnanus «PUAMALL» BbiBena Ha pbIHOK KONTIOOUHIroBY10 YyCTaHOBKY Tskenoro knacca MK40T -
MHOro3apa4HbIv KOMIMEKC, CNOCOGHBIV OTKNMKHYTbCSl HA HOBblE TEXHONOrNYeCcK1e Bbi30Bbl.

MKA40T nonHOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHA,aM PAa3BUTUS KONTIOGMHIOBbIX TEXHOOT .
3Ta ycTaHOBKa — NpeAcTaBUTeNb HOBOIO Kilacca KoNTioOMHroBoro o6opyaoBaHus, CyLLEeCTBEHHO
pacwupsiiowero HA6op 1 NapamMeTpbl TEXHONOrMYECKNX onepauun. OHa cNoco6Ha He ToMNbKO BbIMOMHSATb
NpaKTNYecku Bce BUAbI PaboT No KanuTanbHOMY PEMOHTY CKBaXXWH, HO U Gnarogaps MOLLLHOMY MHXKEKTOpY,
yBeNIM4YeHHOMY 00beMy y3na HAMOTKM, MCNONb30BaHMIO rMOKOM TpyObl 6oONbLUOIO AnameTpa —
06cny>XUBaTb CKBAXXUHbI 3HAYUTENbHbIX MYOUH C aHOManbHO BbICOKVMM MJIacTOBbIM faBlIeHUEM,
MCNonb30BaTbCs NPU HanpaBneHHoM 6ypeHun, NP, uccnepoBaTenbckuUxX paboTax Ha CKBaXKMHaX BCex
TUNOB, B TOM YNC/le€ B FOPMU3OHTaNbHbIX yYacTKax.

MHHOBaLMOHHBbIN An3anH yctaHoBk MK40T no3BonsieT pa3mecTtuTb Ha OAHOM MOJIHOMPUBOAHOM LLUACCU
IVECO-AMT 10x10 KomnnekT 060pyAoBaHUs C y310M HaMOTKN éMKOCTbto 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT 2 50,8 mm, 2800 m NHKT 2 60,3 MM, MH)XXeKTOPOM C TAroBbIM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxopom 100 Mm.

KoHcTpykTopbl yctaHoBKM MK40T noctapanucb y4yectb BCe OCHOBHbIE
TpeboBaHus 3aKka34mkoB. KonTiobuHrosyto ycraHoBKY MK40T oTnuyaer:

- MaHeBpPeHHOCTb U MPOXOAUMOCTb: BCe 060pyA0BaHVe pa3MeLLLEHO Ha OZGHOM crieLanbHOM
MONMHOMNPUBOAHOM LLUACCU € KMTUPEHCOM 435 MMm;

— HaAEeXHOCTb — NPOBepeHHbIV BpeMeHeM AN3aiiH rMAPOCTaHLLUM 1 OCHOBHbIX Y3J10B obecneyunT
6Ge30TKa3Hylo paboTy He3aBUCUMO OT YCNTIOBUI OKPYIKaloLLLeN cpeAbl; B TOM YUCie NPy HU3KNX
Temnepartypax -40 °C, c BO3MO)XHOCTbIO XpaHeHus Ao -50 °C;

- MpPOCTOpHas TeNNo- U LWWyMOM30NMpoBaHHasa kKabnHa onepaTtopa. [ins yBenvieHUs 3proHOMUKY paboT
KkaGvHa N3roTaBNMBaeTCs C HAKJIOHHbIM CTeKToM. [laHHOe peLueHVe NO3BOoNsEeT, HAXOAACh B Kpecrne
oneparopa, 0OAHOBPEMEHHO CNleanTb 3a UHXEKTOPOM, y311I0M HaMOTKU, NpuGopamu;

— 3ProHOMMWYHbIN NYNbT yNpaBneHus C ANeKTPOHHOM cMcTemMomn c6opa AaHHbIX cOBCTBEHHOW pa3paboTku
C3A0 «OUAMALL», peann3oBaHHOM Ha NPOMBbILLIIEHHbIX KOMMbIOTEPAX C CEHCOPHbIMY 3KpaHaMu;

- nopkitoyeHune K cepBucy «Puamalu-OHnNanH».

220033, benapycb, MuHck, yn. Poibanko, 26

Ten.: +375 17 298 24 17, pakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com, www.fidmashnov.by,
www.fidmashnov.ru, www.fidmashnov.kz
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Konmirooure npouno 3aman c60r HuL)
Coiled Tubing Firmly Occupied its Niche

Ha sonpocor acyprana <Bpemsa konmroourza. Bpemsa I'PI1> omeeuaenm A.B. HOBUYKOB,
eenepanvioiil ouperxmop OO0 Koiin-Cepaucs.

beceoa cocmosinacs 6 Kynyapax 20-11 MexcoyHapoOHOL HAyHHO-NPaAKmMuuecKoti
rKongepernyuu Konmroburnzosoie mexrono2uu, I PL1, 6HYMPUCKBANCUHIbLIE DAOONTbL.

Coiled Tubing Times journal is interviewing AV. NOVICHKOV,
General Director of LLC ‘Coile-Service”.

The conversation took place at the 20" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well Intervention Conference.

A.B. Hosuykos poaumncs 19 Hosbps
1970 rona B JleHuHoropcke
Tatapckow ACCP

OKoHYMT TOMCKU MOSTNTEXHUYECKNM
YHUBEPCUTET MO CrieLmabHOCTV
«reosiorvs v pa3Benka HeQTIHbIX U
ra3oBblX MECTOPOXAEHMI» 1 KOropCkivi
rocyAapCTBEHHbIN YHUBEPCUTET

10 CrneuUmanbHoOCT «3KOHOMMKA

W yrpaBieHne Ha npeanpusTsX
MPYPOAOMONb30BaHMS».

TpyfdoBov CTaxk B HeghTera3oBom
npombliLLneHHocTy Beget ¢ 1996 roaa.

3aH1MaeMble JOMKHOCTV 1 MeCTa
pabotbl:Cl1 «Kopriopays FOrpaHehTs»,
COBMECTHOE pOCCUMCKO-KaHaACcKoe
HegTenobekiBaloLLee NpeanpusTHe.

C 1996 no 2000 rof — oneparop o
MNCCNE[OBaHMIO CKBaXWH, Macrep
bpurafbl Mo NCCIEAOBaHMIO CKBaXIH,
reosor.

OAO «CnaBHeTb-MervoHHepTeras».
C 2000 no 2002 rog — BenyLumvi reonor
otzena pa3paboTkit MECTOPOXAEHMI.

OAO «Kopriopaims KOorpaHegTb» (KoMnaHs BoLLa B
cTpykTypy THK-BP). C 2002 rno 2004 rog — 3aMeCcTUTeib
Hay4asibHUKa reonornyeckor cyxoel (3am. rmaBHoro
reonora).

000 «Hbtoko Benn Cepsucy» («TpavikaH Benn CepBucy),
2004-2011. C2004 no 2006 rog — 3amectuTesib
HavarbHyKa reosnormdeckovi ciyx6el. C 2006 o
2008-v1 — 3amecTyTesb Ha4ya/lbHYIKa Mo Mpov3BOACTBY
HereroraHckoro y4acrka.

C2008 no 201 1-11 — Ha4anbHWK BaHkopckoro
MPOV3BOLCTBEHHOIO y4acTKa.

3A0 «bBT-Bocrok». C 2011 no 201 7-vi — aupekTop
KpacHosipckoro ¢unmana — 3aMecTmnTeslb reHepanbsHOro
LMPEKTopa o Mpov3BOACTBY.

00O «Kown-Cepsuc». C 2017-ro — reHepasbHbIv
AMpeKTop.

Vimeer rpamoTsi v briarofapHocT MiHUCTepcTBa
sHepretukm PO, HK «PocHepTb»

SAsnaerca npencenarenem K MHCTUTYTa HehTv U ra3a
Cubupckoro enepanbHoOro yH1BepcuTera.
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A.V. Novichkov was sBorn on
November 19, 1970 in the city of
Leninogorsk, Tatar Autonomous
Soviet Socialist Republic.

He graduated from Tomsk
Polytechnic University with a
degree in geology and exploration
of oil and gas fields and Ugra
State University with a degree in
economics and management at
environmental enterprises.

He has been working in the oil
and gas industry since 1996.

Positions and places of work:

JV Corporation Yugraneft is a joint
Russian-Canadian oil company.
From 1996 to 2000 Well research
operator, foreman of the well
research team, geologist.

OJSC Slavneft-Megionneftegaz. From 2000 to 2002
Leading geologist of the field development department.

OJSC Yugraneft Corporation (the company became part
of TNK-BP). From 2002 to 2004 Deputy Head of the
Geological Survey (Deputy Chief Geologist).

Newco Well Service LLC (Traican Well Service)

2004-2011 From 2004 to 2006 Deputy Head of the
Geological Survey. From 2006 to 2008 Deputy Head of
Production Nefteyugansk site. From 2008 to 2011 Head of
Vankor Production Site.

SC BVT-Vostok. From 2011 to 2017 Director of the
Krasnoyarsk branch — Deputy General Director for Production.

LLC “Coile-Service”. Since 2017 General Manager.

He has letters of appreciation and the Ministry of Energy of
the Russian Federation, Rosneft Oil Company

He is the Chairman of the State Oil Company of the Institute
of Oil and Gas of the Siberian Federal University.



«Bpems konTio6uHT2>: Atexcanap | Ha MeCToOpoXAeHUsX
«JTYKOWJ1-Komu»
NPOBOAMIACL 3KEKTOPHAs
O4YMCTKA CKBaXMH. ITO
YHUKaJIbHasi TEXHONOrKS,
KOTOpPYIO, KPOME Hallen
KOMMaHUW, HUKTO He
NPUMEHSN Ha NPaKTUKe.

BacuiibeBHY, CDPABHHTEIBHO
HEIABHO BbI BO3rI1aBHIN

000 «Koia-Cepsucr. Kak 061 Bol
OXapPaAKTEPHU30BAIH CErOAHANTHHI
JE€Hb KOMIIAHHUH?

Anexcanap HoBH4KOB: «Kori-
CepBUC» — KOMIIAHUA C UICTOPHEH,
KOTOpPAs IBA T'O/1A HA34/1 HAYa/14 HOBBIH
3TAI CBOEU ACATENBHOCTH, IPUCTYIINIIA
K BBITIOJIHEHUIO PA6OT, KOTOPBIE
paHBIIIE HE BLINIONHANA. IHTEpPECHDBIE
Pa60ThI 6bLIN U PAHBIIIE, B YACTHOCTH,
Ha MECTOPOK/IeHUAX «JTYKOMJI-
KoMu» MpOBOAMITIACH 3KEKTOPHAS
OYUCTKA CKBAKHUH. DTO YHUKAJIbHAA
TEXHOJIOT'H S, KOTOPYIO, KDOME HaIlIEH
KOMMAHWUH, HUKTO HE IPUMEHSI HA
MNPAaKTHKE. DTO OBUIN IPOOHBIE PAOOTEL, KOTOPLIE
MPOILIH JOCTATOYHO YCIENIHO, HO, K COXKAJIEHUIO,
HE MTOJIYYMJIN ITOKA JAJIbBHEUIIETO PA3BUTH S, OJJHAKO
MBI HAJIEEMCS HA BO3OOHOBJIEHUE TAHHBIX PA0OT.
Ha ceroguamnunii fenb Komnanus «Korn-CepBuc»
BBITIOJTHAET IIPAKTUYECKH BCE CTAHAAPTHBIE
CKBAXKUHHBIE OIIEPALIUH, KOTOPBIE PEATTU3YET
OOJIBIIMHCTBO CEPBUCHBIX KOMITAHU.

BK: B xakux peruoHax «Kori-CepsBuc»
OKa3bIBa€T yCJAYyIH?
A.H.: Mb1 pa6oTaeMm B 3anmagHor Cubupu.

BK: Ha kakuX paboTax CIEIUATHIUPYETCA
KOMIIAHHA?

A.H.: Haimy OCHOBHBIE pA0OTHI — IPOMBIBKA
CKBAXMH 1ntocisie I'PIT, ruiponecKkoCcTpyiHan
nep@opanug, HOpMAIHU3a 1A, OCBOEHUE. DTO
OCHOBHOM HA00p ONepaluii, KOTOPBIH B HACTOSIIECE
BPEMS HAM ITIOPYYAET 3AKA3YUK.

BK: Kakue KOJITIOOHMHIOBBIE YCTAHOBKH
COCTABJAIOT HAPK KOMIIaHUM «KOomI-CepBHuC»?

A.H.: Y HaC 32/1€1ICTBOBAHDI YCTAHOBKU
npoussoacTsa C3A0 «PMJIMAIII»: 0jHa yCTaHOBKA
MK30T, sBTopas — MK20T.

BK: Kakue HOBBIE IO XO0AbI Bbl IpPHUBHECIH
KaK I'€eHEPAJIBHBIN JUPEKTOP B OPTAHUIAILHIO
MIPOU3BOIACTBA?

A.H.: 3HaeTe, TPYAHO YTO-TO IPUBHECTH JINYHO,
Be3/€ padoTaeT KOMaH/a. BCE, 4TO MOXKHO OBLIO
IPUYMATh, HA MO B3IJIS/I, YK€ IIPHU/TYMAHO, HO MBI
uieM u npodyeM. Ilepedpaszupys Jistornca Kapposia,
«AJINCY B CTPAHE YyJI€C», YTOOBI OCTABATHCS HA MECTE,
HY>KHO 6€KaTh CO BCEX HOT, 4 YTOOBI JIBUI'AThCSI
Janplie, HaJo 6exXarh enie ObicTpee.

BK: HOo B HOBOH JO/IZKHOCTH BaM, KOHEYHO Ke,
IPHIIIOCH IEPECTPANUBATH PA0OTY KOMIIAHHH?
A.H.: ]a, MBI IEPECTPOUNIIN A6COIIOTHO BCIO PabOTY.
Kax s yxe ckazaJi, «Koiin-CepBrUCc» — KOMITAHUS
c ucropueid. Ho He Bcerga ata ucTopus 6pu1a
TMOJIOKUTEbHOMN.

Coiled Tubing Times:
Alexander Vasilievich,
relatively recently you
headed “Coil-Service”. How
would you characterize
today's company?

Alexander Novichkov:
“Coil-Service” is a company with
a history. The company that, two
years ago, began a new phase
of its activity, began to perform
work that it had not previously
performed. Interesting work has
been done before, in particular,
gjector cleaning of wells was
carried out at the LUKOIL-
Komi fields. This is a unique
technology that, apart from our
company, no one has put into practice. These were trial
works, which were quite successful, but, unfortunately,
have not yet received further development, but we
hope for the resumption of these works. Today, the
company "Coil-Service" performs almost all standard
well operations that are implemented by most service
companies.

PRACTICE

CTT: In what regions does “Coil-Service”
provide services?
A.N.: We work in Western Siberia.

CTT: What kind of works does the company
specialize in?

A.N.: Our main work is well cleanout hydraulic
fracturing, , wellbore cleanout, ancasing perforation
and well development. This is the main set of
operations that the customer currently entrusts to us.

CTT: What coiled tubing units make up the
“Coil-Service” fleet?

A.N.: We have involved production facilities at NOV
FIDMASH: the first is MK-30T, the second is MK-20T.

CTT: What new approaches have you
introduced as a general manager in the
organization of production?

A.N.: You know, it’s hard to bring something in
person, the team works everywhere. In my opinion,
everything that could have been invented has already
been invented, but we are looking and trying. To
paraphrase Lewis Carroll's “Alice in Wonderland”, to
stay in place you need to run as fast as you can, and to
move on, you need to run even faster.

CTT: But in your new position, of course, you
had to restructure the work of the company?

A.N.: Yes, we reorganized the whole working
process. As Isaid, Coil-Service is a company with a rich
history. But it was not always positive.

CTT: How do you conduct personnel policy?

A.N.: Our personnel policy is rather tough.
I personally try to take part in the selection of
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BK: Kak Bel Bejgere KaApOBYIO IIOJTHTHKY?

A.H.: KagpoBas NOJIUTHUKA Y HAC JOCTATOYHO
JKECTKAs. Sl CaM JIMYHO CTAPAIOCh IIPUHHUMATD yY4ACTUE B
OA00PE KAJIPOB, HY U, KOHEYHO, B TOJJOOPE YIACTBYIOT
HAIIX CIIENUATUCTBL. HO pe3iome KaHIuAaTAa 5 110
BO3MOKHOCTH PACCMATPHUBAIO CAM U OECEIYIO C

IPETCHACHTOM. COOTBETCTBEHHO, OCHOBHBIE KpUTCPpUU

OTOOPA — 3TO OIBIT U XOPOMIAs PENYTALIUS.

BK: Bcerga im onipaBabIBAIOT Baniy O>KuJaHHA
COTPYAHHUKH, IPHHATHIC B KOMIIAHUIO B
PEe3yIbTaTe TAKOI'O CTPOroro oroopa?

A.H.: Yenoseuyeckuii (pakTop — HE BCeraa
OO'BICHUMAS ITYKA. BbIBA€T, HA IEPBBIH
B3IVIAJT, BCE BBIIVIAIUT XOPOIIO, HO IIOTOM
IPOUCXOAUT PAJ IEPEMEH, KOTOPHIE
HUKAKOMY 4HAJIU3Y U OOBbSICHEHUIO HE
TOAAIOTCSL.

BK: He 3pst B HApoOae roBOPAT, 9TO,
YTOOBI IIOHATH 4E€JI0OBEKA, HAZO C
HHM IIYJI, COJIH CheCThb. Beas mmya conu
31€Ch — 3TO ME€EpPa BPEMEHH, JOJITHH
IEPHUO/, 32 KOTOPHIHA CHEIAOTCA ITH
caMmbie 16 KI COJIH...

A.H.: []a, UMEHHO.

BK: Kakue TEXHOJIOIHHA
HedTerazoBoro cepsuca, Ha Bam
B3I, ceruac B Poccuu B TpeHae,
B CAMOM aBaHTrapzae?

A.H.: Kak cerogns y’Ke HEOJJHOKPATHO
MPO3BYyYaJIO C TPUOYHBI KOH(DEPEHITNH,
3TO MHOTOCTaANMHBIN I'PIT (pazbypruBaHue OCHACTKUA
MI'PIT, mocajika BCEBO3MOXKHBIX ITPOOOK U T. IL.). Bee,
9TO CBA3AHO C TexnoJsioruei I'PI1, ceroans, Cyas no
BCEMY, CAMOE BOCTpeOOBAHHOE. Hy U TPaAUIIMOHHBIE
PaboTHI, B IIEPBYIO OYEPEAL [IPOMBIBKA, OCBOCHHUE U
HOPpMIN3a11s 326051 CKBAXKUHBIL.

BK: CymecrByeT MHEHHE, UYTO B CBA3H C
pacnpocTpaHeHHuEM TexXHOoaorum MI'PII,
ocyurecTBisieMbIM 60e3 yaactusa THKT, o61acTs
IIPHUMEHEHHS IOCIETHETO O0'bEKTHBHO
Cy2KaeTcsa. Bol corracHsl ¢ 9TUM?

A.H.: Takas TeHaeHIUs ecThb. Ho 51 cunTaro,
4TO KOJATIOOHMHI CBOIO HUIIY 3aHs1JI B IPUHIUIIE
IIPOYHO, ¥ 3TO CBUJETEIBCTBYET O JOCTATOYHOM
KOJIMYECTBE 3aKYIIOYHBIX IIPOLIEIYP B PA3JIMYHBIX
pernoHax HepTeJOOBIYN, KOTOPBIE OOBbSABISACT
HEJIPOIOIb30BaATENb. ECiN I71e-T0 yX0o[ OT
KOJITIOOHMHI'OBBIX TEXHOJIOTMH U IIPOUCXOAUT, TO B
JPYI'UX CEKTOPAX UJET BOCHONHEHHE. CEHYac O4EHb
MHOI'O IPUMEPOB, Koraa aesaioT 'PIT na THKT, uero
PAaHBbIIIE WX IPAKTUYECKHU HE JIEIAJIOChH, HJIU JIEIAJIOCh
B MUHUMAaJIbHOM KOJIMYECTBE. TaK Wi NHAYE 51
JyMaro, uTo cBou cekTop 'HKT 1 CBSI3aHHBIE C TUM
TEXHOJIOI'HUU Oy1yT BOCTPEOOBAHBI €IIIE JOITOE BPEMSL.

BK: Emie ogHa pacxo:kasa ¢ppasa: THKT -

3TO TaKCH. KOJITIOOHHTY OTBOTHUTCS
BCIIOMOT'aTeJIbHASA POJIb KAK CPEJICTBY JOCTABKH.
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Bce, yTo cBSI3aHO C
TexHonoruewu PI1, ceroaHs
camoe BoCTpeboBaHHOE.

Hy n TpagnuyoHHble paboThl,
B MEpPBYIO o4epedb NPOMBbIBKA, with him. After all, thick
OCBOEHMe U Hopmanusauus
32009 CKBaXXKMHbI.

personnel, and, of course, our specialists participate

in the selection. But whenever possible, I consider the
candidate’s resume myself and talk with the applicant.
Accordingly, the main selection criteria are experience
and a good reputation.

CTT: Do employees accepted into the company
as a result of such a strict selection always live
up to your expectations?

A.N.: The human factor is not always an explainable
thing. It happens, at first glance, everything looks
good, but then a series of changes take place that
cannot be analyzed or explained.

CTT: It is not for nothing
that people say that in
order tounderstand a
person, you need to go
through thick and thin

and thin here is a measure

of time, a long period for

which these thickand

thin are experienced...
A.N.: Yes exactly.

CTT: What technologies
of oil and gas service, in
your opinion, are now in
trend in Russia?

A.N.:Asithasbeen
repeatedly sounded from the
rostrum of the conference

today, this is a multi-stage hydraulic fracturing (drilling
of hydraulic fracturing equipment, planting all kinds
of plugs, etc.) Everything related to hydraulic fracturing
technology today seems to be the most demanded.
Well, traditional work, first of all, well cleanout and
development, wellbore cleanout.

CTT: There is an opinion that due to the
proliferation of multistage fracturing
technologies carried out without CT, the scope
of the latter is objectively narrowed. Do you
agree with that?

A.N.: Here is such a trend. But I believe that coiled
tubing has occupied its niche, in principle, firmly, and
this indicates a sufficient number of procurement
procedures in various oil production regions that the
subsoil user announces. If somewhere people give
up coiled tubing technologies, then replenishment
is ongoing in other sectors. Now there are a lot of
examples of doing hydraulic fracturing on coiled
tubing, which was previously either practically not
done, or was done in minimal quantities. One way
or another, I think that my coiled tubing sector and
related technologies will be in demand for a long time
to come.

CTT: Another common phrase: CT is a taxi.
Coiled tubing has a supporting role as a delivery
vehicle. In your opinion, is coiled tubing



ITo BamieMmy MHEHHIO,
KOJITIOOHMHTOBBIE TEXHOJIOTHH —
3TO CAMOCTOATEIBHBIH pa3aesx

3aKasuyunk He umeeT bonbLLoro
XKeJlaHUsg pnckoBaTb U BBOAUTb
MHHOBALIMOHHbIE TEXHONOINN,

technology an independent
section of the oil and gas
service or is it still service?

PRACTICE

HedTera3zoBoro cepBuca NI
BCE-TAKH CIIY>KE€OHBIH?

A.H.: I CKaxXy TaK: 3TO TAKOM XKe
PEMOHT CKBA)KHUHBI, TOJIBKO
C HECKOJIBKO JIPYT'UM IMOAXOIOM
U O60OPYIOBAHHEM.

BK: 9Yr0o IpensAaTcreyer
Pa3BHUTHIO
BBICOKOTEXHOJIOTHIHOTO
HedTEerazoBoro ceppuca
B Poccumn?

A.H.: CToUMOCTB paboT — 3TO
pa3. PaClieHKY 3HAYUTEIBHO
CHUBUJIUCH, ECJIU CPDABHUBATD
C TEMHU PabOTAMHU, KOTOPBIE BBINOIHAIUCH 7—8 JIET
HAa33/1. AHAJIOTUYHbBIE ONIEPALTUH TOIZA PACLIEHUBAINCH
HMHA4e, 9YEM CET'O/IH S, HO IIPH BCEM 3TOM LIEHBI HA
060pYAOBAHUE U KOMITJIEKTYIOIINE CTAIHA HECKOJIBKO
BBIIIIE JINOO OCTAJIMCh HA TOM K€ YPOBHE. B CBOIO
o4epesb, CTOUMOCTD YCJIYT CTA/IA OILYTUMO HIKE.
B m1060M citygae paboTel BOCTPEOOBAHBL, HO O
Pa3BUTHUH F'OBOPUTD CJIOKHO. OTMEYY, UYTO U 3aKA3UUK
HE NMEET OOJIBIIOTO JKETAHHUS PUCKOBATh U BBOIUTH
KaKHE-TO MHHOBAIIMOHHBIEC TEXHOJIOI'UH, IOTOMY YTO
3TO TPEOGYET JOCTATOYHO OOJIBIINX 3aTPAT, HO HET
YBEPEHHOCTH, YTO OHU ITIPHUHECYT JKEITAEMBIA 3(P(PEKT.

BK: MHE IPHUXOJHIOCH CABIIIATD, YTO'Y
3aKA3YHKOB HHOI/IA BO3ZHUKAET TUJI€EMMAa:
IIPOBOIHTH PAOOTHI JEUIEBJIC H JOIBIIE, HO C
KPC, mwiu moposxe u opicTpee, Ho ¢ THKT. Kak,
nmo-Bamemy, He BeITeCcHAET TH KPC B KakuXx-TO
onepParMuIX KOJITIOOHHI?

A.H.: Y KPC cBOs HUIIIA, KOTOPYIO HUKTO HUKOITIA
HE 3aHMET. DTO KAIUTAJIBHBINA PEMOHT CKBAKH BO
BCEX IIPOSIBJICHUSX — PEMOHT KOJIOHH, CMEHA HACOCOB,
JIMKBU/IA WS ABAPUI U T. I1. TO, YTO HUKOIIA HE CACTIACT
KOATIOOWHT. BeiBaeT, uTo Hac 3ameHsoT KPC it
yACUIEBICHUS padoT. HO Ciy4aeTcss, 4yTO 3aKa34YUKY
HEOOXOAVIMO, YTOOBI CKBA’KMHA CPOYHO HAY4J14 /1ABATh
IIPOAYKIUIO, ¥ TOIIA, HE CYUTASICH C
EHOMU, ¥ CTABSIT KOJITIOOMHT.

A.H.: [1a, o 6w1BaeT, yto KPC He
MOJKET BBIIIOJTHUTD TO, UTO IO/ CUITY
OBLJIO OBl KOJITIOOWHI'Y, U B UTOT'E
IIPUBJIEKAIOT BCE-TAKU KONTIOOMHT. HO
yKe TTIOTEPSTHO BPEMS, ITIOTEPSIHBI IEHBI'.

BK: Kakue KOHKypEeHTHBIE
IIPEHMYyIIECTBA IIOMOI'AX0T
Bamre¥l KOMIIaHHH B TEHIEPHBIX
npoueasypax?

A.H.: C 3TUM BCE OYEHDb CIOKHO,
IIOTOMY YTO B TEH/ECPHOU IIPOLIEAYPE
BO IVIABY yIJId CTABUTCSI CTOUMOCTD

NMOTOMY YTO 3TO TpeldyeT
[AOCTAaTOYHO OOJbLUMX 3aTpaT,
HO HeT yBEPEHHOCTU, YTO OHM
NPUHeCcyT Xxenaembin 3D deKT.

BbiBaeT, yto KPC He moxeT
BK: A B II'TaHOBOM NIOPAJKE CTABAT BbIMOJIHNTL TO, HTO NOA cnny

KPC? Ob1510 Obl KONTIOOUHTY,

M B UTOre NpuBneKatT

BCE-TaKW KONTIOOUHT.

Ho y>e noTtepsiHo Bpewms,

NnoTepsiHbl AEHbIN.

A.N.:I'will say this: this is the
same well repair, but with a
slightly different approach and
equipment.

CTIT: What hinders the
development of high-tech oil
and gas services in Russia?

A.N.: The first thing is the cost
of work. Prices have decreased
significantly when compared
with those works that were
carried out 7—8 years ago. Similar
operations were then regarded
differently than today, but at

the same time, prices for equipment and components
became slightly higher or remained at the same level.
In turn, the cost of services has become significantly
lower. In any case, the work is in demand, but it's
difficult to talk about development. I note that the
customer does not have a great desire to take risks
and introduce any innovative technologies, because
it requires quite a lot of costs, but there is no certainty
that they will bring the desired effect.

CTT:I1 have heard that customers sometimes
have a dilemma: to carry out work cheaper and
longer, but with workover, or more expensive
and faster, but with CT. In your opinion, does
workover displace coiled tubing in some
operations?

A.N.: Workover has its own niche that no one will
ever occupy. This is a major overhaul of wells in all
manifestations — repair of columns, change of pumps,
liquidation of accidents, etc. These are the types of
work, that coiled tubing will never be able to do. It
happens that we are replaced by workover to reduce
the cost of work. But it happens that the customer
needs the well to urgently start producing products,
and then, regardless of the price, they put coiled
tubing.

CTT: Do they plan to use
workover in in an orderly
fashion?

A.N.: Yes, but it happens that
workover can’t do what coiled
tubing could have done, and in
the end they still attract coiled
tubing. But time is already lost,
money is lost.

CTT: What competitive
advantages help your
company in tender
procedures?

A.N.: Everything is very
complicated, because in the
tender procedure the cost of
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pa6oT. C OFHON CTOPOHBL, 3TO MOXKHO ITOHSTh,

TAK KaK BCE CTPEMATCS K YMEHBIICHUIO 3aTPAT

U UBJIEPIKEK, U TOPOU 3AKA3UHK JTAKE HE
PacCMaTPUBAET TEXHUYECKYIO OCHAIIEHHOCTD
HOAPAAYUKA. B34Th, K IPUMEPY, HAIIIY KOMIIAHUIO:
34 JIBA I'OJ]a Mbl IOJTHOCTBIO OOHOBUJIU ITAPK
060PYIOBAHMS HA OJTHOM U3 (PJIOTOB U /IO KOHIIA
2019 ros1a O6HOBHM MOJIHOCTBIO BCE JIJIs1 BTOPOT'O
doTa. IIpeacTaBiisieTe YypOBEHD 3ATPAT? DTO

Y NIPUBJICYCHHBIC MHBCCTUITUH, 1 3217IMbI, nu
JIM3UHI'OBBIE TIJIATEKH. MBI ITOIIJIN HA BCE TO,
YTOOBI HAIIH 32TPAThI OKYITHUJIUCH, 4 TTOJTyYEHHBIN
PE3YJIBTAT /1471 HAM BO3MOXXHOCTB IIEPCIIEKTUBHOI'O
MJIAHUPOBAHUS KAYECTBA U pOCTA KoMITaHUU. Ho
33a4ACTYIO 3d4KA3YMKAM ObIBACT A6COMIOTHO HE
UHTEPECEH YPOBEHb OCHANECHHOCTH U OATOTOBKU
HOAPAYHNKA K BBIITOJTHEHHIO PA60T, A UHTEPECHA
TOJIBKO CTOMMOCTb. COOTBETCTBEHHO, C/IYIAIOTCS
TAKME NTAPAJIOKCHL, KOT/]A BBIUTPBIBAET NOJPSITUHK, HE
UMEIOMUN IPAKTUYECKHI HUYETO, []A5KE HEOOXOIUMOI'O
WJIU JJOCTATOYHOI'O OIBITA IEPCOHAJIA, HO C IIEHOM HUXKE
UCTOPHUYECKH YCTAHOBUBIICHCS IO PETUOHY.

BK: CJI0:KHO O0OPOTHCA C TAKHMMH
KOHKYpPEHTAMH?

A.H.: OueHb CJIOKHO, IIOTOMY YTO 3TO CHUJIBHO BJIMAET
HA PBIHOK B [IEHOBOM JJUAITA30HE 1 MHOTUM CTAHOBUTCS
HEPEHTAOEIBHO PAOOTATD.

BK: Ho ycTpauBaeT JIM 3aKa39HKOB KA4€CTBO
PaGOT TAKHX JEMIE€BBIX NOAPANIHKOB?

A.H.: DTH KOMITAaHUHU TAK WJIH HHA4Ye PabOTAIOT.
Camoe yJUBUTENBHOE, YTO CAMU OHU HECYT
CYILIECTBEHHBIE YOBITKH, IOTOMY YTO ITPH TAKUX
PaCLEHKaX HE MOXKET CYIECTBOBATH HU OU3HEC, HU
CEPBUC.

BK:¥Y Bac OITHMHUCTHYHBIH B3IVIA/ HA pPa3BUTHE
BBICOKOTEXHOJIOTHYIHOI0 He()TEerazoBoro
cepBHCca B POcCHH HJIM TIECCUMHCTHIYHBIH?

A.H.: Y MEHA OH PE€ATMCTUYHBI.

BK: 1 Ha yem ocHOBaH Bam peaixuizm?
A.H.: Ha paxkTruyeCcKu BBIIOIHIEMBIX PA0OTAX U
MOJIy4Y4€EMBIX JIOXO/IAX.

BK: B mocjieJHHe rogbl HEe HAOXI0ZAE€TCA
NIPUTOKA IPHUHITUITHAIHHO HOBBIX TEXHOJIOTU.
ITouemy?

A.H.: TIoTOMY 4TO NIOAPASINK TOTOB K
IKCIIEPUMEHTAM, JAKE 339ACTYIO CBA3AHHBIX C PUCKAMU
JUIs1 ce0s1, HO HE BCEIIA K HUM I'OTOBBI HE(PTSIHbBIC
KOMITAaHHUM.

BK: B xysryapax koHdepeHIuu
IIPO3BYYAJI0 MHEHHE, YTO BCA HAJEKIA —
Ha HEIPOIIOIb30BATEJICH, KOTOPHIE OyayT
CTPOUTH NPOTAKEHHBIE TOPU3OHTATIHHBIE
CKBAKHHBI, HY>K/JAIOIIHECA B 00CTy>KHBAHUH
HCKJIIOYHTEIRHO ¢ moMoursio T'HKT.

A.H.: Takyie CKBa>XHUHBI CTPOSITCS JOCTATOYHO JJABHO,
MPAKTUYECKU KAXKJA51 KOMITAHUS HA CErOAHs paboTraeTr
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3a aBa roga Mol
MONMHOCTbIO OOHOBUAU
napk obopyaoBaHus Ha
OAHOM 13 (fIOTOB M JO
koHua 2019 roga o6HoBUM
MONTHOCTbIO BCe ANS
BTOPOro ¢nora.

work is paramount. On
the one hand, this can

be understood, since
everyone strives to reduce
costs and expenses, and
sometimes the customer
does not even consider
the technical equipment
of the contractor.

Take, for example, our
company: in two years we
have completely updated
the equipment fleet in
one of the fleets and

by the end of 2019 we
will completely update
everything for the second
fleet. Can you imagine
the level of costs? These are attracted investments,

and loans, and leasing payments. We did all this so

that our costs paid off, and the result obtained gave

us the opportunity to plan ahead for the quality and
growth of the company. But often, customers are
absolutely uninterested in the level of equipment and
preparation of the contractor for work, and only the
cost is Important. Accordingly, such paradoxes occur
when the contractor wins, having practically nothing,
even the necessary or sufficient experience of the staff,
but with a price lower than the historically established
region.

CTT:Is it difficult to deal with such
competitors?

A.N.: It is very difficult, because it greatly affects the
market in the price range, and it becomes unprofitable
for many to work.

CIT: But are customers satisfied with the
quality of work of such cheap contractors?

A.N.: These companies work one way or another.
The most amazing thing is that they themselves incur
significant losses, because at such rates neither business
Nnofr service can exist.

CTT: Do you have an optimistic outlook on the
development of a high-tech oil and gas service in
Russia or a pessimistic one?

A.N.: I have a realistic one.

CTT: And what is your realism based on?
A.N.: On actually performed work and income
received.

CTT: In recent years, there has been no influx
of fundamentally new technologies. Why?

A.N.: Because the contractor is ready for
experiments, even often associated with risks for
himself, but oil companies are not always ready for
them.

CTT: On the sidelines of the conference, the
opinion was voiced that all hope was for subsoil



C TOPU3OHTAJIbHBIMU CKBAXKMHAMU,
MMEIOMUMHU JOCTATOYHO CJIOKHBIA
pPOMUIIb.

B nnyHom obueHnm obo
BCEX MHHOBALMSAX Mbl y3HAaeEM

users who would build
long horizontal wells that
needed to be serviced

PRACTICE

ropasao paHbLUE, YeM NMPUXOANUT | exclusively with coiled

BK: KakoBa IIpOTAXKEHHOCTD
TOPHU30HTATbHBIX CTBOJIOB B
MecTrax Bamux pa6or?

A.H.: MeCTOpOXAEHUA 3aITaTHOM
CHUOUPH SKCIIITYATUPYIOTCS
JOCTATOYHO JJOIT'O U UMEIOT
pas3MUYHbIE KOH(PUTYPALIUU CKBAXKUH.
[TpOTSAKEHHOCTb TOPU3OHTAJIBHBIX
Y4aCTKOB CKBAKUH COCTABJIAET OKOJIO
500-600 M.

TOHKOCTW.

BK: T'HOKYIO TPyOy KAKOI'O
JuaMmeTpa Bel HcIIO/IB3YyeTE?
A.H.: 4445 MM.

BK: HMIIOpTHY10?

A.H.: HeT, Ha CETOIHS MBI pA60TaEM
Ha I'UOKOM TpyHE POCCUICKOTO
MPOU3BOZCTBA, U OHA BIIOJIHE CIIPABJISAETCS
C HEOOXOJUMBIMU 33/1a9aMHU. YCTPAUBAET U
COOTHOIIEHHUE «1I€HA — KAYECTBO», U CKOPOCTh
MNOCTABKHU 3TOH TPYyObL. B pabore THKT ot ESTM
NoKa3asna ce6s NPeBOCXOAHO. KoMITaHusa HamepeHa
OTKPBITh CKJI4/] KOHCUTHAIIMHU B 3arajHou Cuoupy,
KCTATH, 3TO HAMEPEHBI CAEIATh U JJPYTUE OCTABITUKIL.
OdeHb BaJKHO, UTO TAM BCera 6yIeT HAXOAUTBCA 3a114C
I'HKT. ITpomnunu Te BpeEMEHA, KOT/Id MBI BBIHYK/IE€HBI
OBLIH JECATKAMHU KATYIIEK 3aKyIIATh 3TU TPYOHI 32
OKEAHOM, TPATUTb OTPOMHBIE JJEHBI'H, TPUKJIA/IBIBATH
OOJIBIIINE YCUIINSA, YTOOBI XPAHUTD 3A11ACHI B
HAIEXKAIEM COCTOSIHUN. O4eHb yI0OHO OyJeT
OBICTPO MOJIYIUTD TPYOY CO CKJIA/1A, ECJIU BPYT PEZKO
BO3HUKHET IOTPEOHOCTD B HEIL.

BK: 3anmagnas CuOoups oueHsb oorpmiasa. oe
HMEHHO Oy/IeT CKIam?

A.H.: TToka uaet 06CyXAeHHUE 3TOrO BONPOCA.
HWHTEPECOBAINCh U MOUM MHEHHUEM. 51 GBI OTKPBLI
TAKOM CKJIa/1 B Cypryre. 9TO OTIMYHOE JIOTUCTUYECKOE
MECTO, HA/JIEKHO OOECTIEYUEHHOE BCEMU BUZJAMH
COOOIIEHHS.

BK: Banrv no>keJIaHuA KoJIeraM M3 JpyTrux
KOMIIAHHH.

A.H.: MblI ABI€MCA KOHKYPEHTAMHU TOJIBKO HA
TEH/EPAX U BCEBO3MOKHBIX TOPrax. A 371€Ch, HA
KOH(PEPEHIIUHN, MBI BCE KOJUIETH, €AUHOMBIIIJIEHHHUKH.
V HAC €CTb O YEM IOTOBOPUTD, Y HAC B IPUHIIUIIE
obmue npoodaeMpl. CaMO€ HTHTEPECHOE, YTO B INYHOM
O6IIEHNH 060 BCEX MHHOBALVSAX MBI Y3HAEM I'OPA3/0
PaHBbIIIE, YEM IIPUXOAUT OPUIUAIBHAS HTHHOPMALIHSL.
MBI enUMCs IPYT C APYTOM OITBITOM, COBETYEMCH,
06CYyK/AaEM TEXHOJIOTMYECKHE TOHKOCTH, CIIPAIINBAEM
JAPYT Yy IPYra, KaK U 4TO JIE€/1aTh. BCeM KOJIJIeram — camble
JIYUIIIHE ITOXKETAHUsA!

Bena Geceny I'anmHa Bybika,
«Bpemst xkoaTroounra. Bpems I'PI»

oduruymanbHas MHpopmauus. tubing.
Mebl genumcs gpyr ¢ 4pyrom
OnbITOM, COBETYeMCS,
00cyxaaem TexHonornyeckue

A.N.: Such wells have been
built for a long time, almost
every company today works
with horizontal wells having a
rather complicated profile.

CTT: What is the length
of horizontal wellbores in
the places of your work?

A.N.: The oilfields of
Western Siberia have been
exploited for quite a long
time and have various well
configurations. The length of
the horizontal sections of the
wells is about 500—600 m.

CTT: What diameter CT do you use?
A.N.: A 4445 mm one.

CTT: An imported one?

A.N.: Today, we are working on with a coiled tubing
of Russian production, and it copes with the necessary
tasks. The ratio of price and quality, and the speed
of delivery of this tubing satisfies us. ESTM's CT has
proven to be excellent in its operation. The company
intends to open a consignment warehouse in Western
Siberia, by the way other suppliers also intend to do
this. It is very important that there will always be a
supply of coiled tubing. Gone are the days when we
were forced by dozens of coils to buy these pipes
overseas, spend huge amounts of money, make great
efforts to keep our reserves in good condition. It will
be very convenient to quickly get the tubing from the
warehouse, if suddenly there is a need for it.

CTT: Western Siberia is very large. Where
exactly will the warehouse be?

A.N.: There is a discussion of this issue. If you
are interested in my opinion. I would open such a
warehouse in Surgut. This is an excellent logistic place,
reliably provided with all types of communication.

CTT: Your wishes to colleagues from other
companies.

A.N.: We are competitors only in tenders and all
kinds of tenders. And here, at the conference, we are all
colleagues, like-minded people. We have something to
talk about, we, in principle, have common problems.
The most interesting thing is that in personal
communication we will learn about all innovations
much earlier than official information comes. We
share experience with each other, consult, discuss
technological subtleties, ask each other how and what
to do. Best wishes to all colleagues!

Interviewer — Halina Bulyka, Coiled Tubing Times
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Haw xorerx: pabomol Ha 2uOKoL mpyoe ¢ Kadenem

Our Strong Point: the Work on a CT with a Cable

Ha sonpocor acyprana Bpems konmroourza. Bpems I'PI1> omeeuaem AC. /JOJIBHA,
3AMeCmUMesIb HAAAbHUKA IKCNeOULUUL Cneyuanbiolx pabom no I'HKT
OO0 dasnpom reopay.

Beceda cocmosanacs 8 Kyyapax 15-ti [lompebumensckoti Kongpeperyun
10 80MPOCAM IKCNILYAMAUUL KOJIMIOOUH208020, HACOCHOZ20, A301MHO20 000PD)Y008GHUA
u ooopyoosanus ol PI1 C3AO «DH/IMAII].

Coiled Tubing Times» meets A.S. DOLBNYA, Deputy Head of Special Expedition
Jor Coiled tubing, «Gazprom Nedra».

The conwversation took place at the 15" Consumer Conference on the operation of
coiled tubing, pumping, nitrogen equipment and equipment for bydraulic fracturing
of NOV FIDMASH.

A.C. onbHs poawvnca 12 mas 1987 rona
B CT. HoBoamuTpumesckas, CeBepckui
pavioH, KpacHogpapcku kpau, PO.

OkoH4mn KpacHozapckmm
MaLLVHOCTPOUTENbHbIN KOMIENXK

o cneunanbHoOCTH «paspaboTka m
JKCrTyataLms HeTIHbBIX 1 ra30BbiX
MECTOPOXAEHN». 3atem — KybaHCKu
coumasibHO-3KOHOMMYECKNA MHCTUATYT
10 CreLUmanbHOCTU «MEHEIKMEHT»
(3KOHOMVIKa 11 YripaBreHme Ha
npeanpuaTUsaX He@TIHOM 1 ra30BoM
MPOMBILLTEHHOCT).

[pogeccroHanbHbiv onbiT: 2007-11 —
TexHuK, 2007-2008-v1 — MeXaHWK o
cornpoBoxaeHmto obopyaosaHus;, 2008—
2009-11 — VHXXEeHep Mo MHTEHCUDUKALMM
ckBaxkuH; 2009-2014-11 — nHxXeHep-
mexaHuk,; 2014—2016-11 — HaYaibHUK
y4actka [HKT (B HoBom YpeHroe);

¢ 2016-ro rno HacrosLee Bpems —
3aMeCcTuTe b HadarbHuKa akcreauumm no FTHKT
(B HoBoMm YpeHroe). HarpaxaeH bnaroqapHocTbo
00O «[a3rpom reopecypc» v MOYETHOM rPamMoTouM
OO0 «la3npom reopecypc».

«BpeMsa KOJATIOOHHTa»: AHTOH CepreeBHy,
000 Ta3mpom Heapa> GBLIO CO3TAHO
B 2019 roxy myremM oO’beJHHEHU A
IIPOU3BOJACTBCHHBIX IIOTCHITHA/IOB
000 da3mmpom reopecypce», rae Bel panpiie

A.S. Dolbnya born May 12, 1987
Art. Novodmitrievskaya, Seversky
district, Krasnodar Territory of the
Russian Federation.

He graduated from the Krasnodar
Engineering College with a degree
in the development and operation
of oil and gas fields.

He graduated from the Kuban
Socio-Economic Institute with

a degree in management
(Economics and Management at
the enterprises of the oil and gas
industry)

Professional experience: 2007—
Technician; 2007-2008 —
Equipment Maintenance Me-
chanic;, 2008-2009 - Well Stim-
ulation Engineer; 2009-2014 -
Mechanical engineer; 2014-
2016 — Head of CT site (in Novy Urengoy), 2016 —

p.t. — Deputy CT Expedition Chief (in Novy Urengoy).
Awarded the gratitude of LLC Gazprom georesurs and
the certificate of honor of LLC Gazprom georesurs.

Coiled Tubing Times: Anton Sergeevich,
Gazprom Nedra LLC was created in 2019
by combining the production potentials of
Gazprom Georesurs LLC, where you used
to work, and Gazprom Geologorazvedka

padoTaau, 1 000 Ta3IPOM IreoIOropa3BeIKas. LLC. The company conducts its production
KoMmnaHHA BeJET CBOIO IPOU3BOICTBEHHYIO activities in many regions of the Russian
AEATETBHOCTh BO MHOTHX PEeruoHax POCCHFICKOF Federation. Previously, the main place of
degepanuy. PaHplile OCHOBHBIM MECTOM PaboT work for your expedition was the Krasnodar
Bamer sakcrieuiiuu aBisuica KpacHogapckurn Territory. In which regions does your

Kpai. B KaKuX pernoHax ericreyer Bama expedition of special works operate now?
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IKCIETUITH S CIEIHAIBHBIX pa60T
Terepb?

AwuTou Joaous: 12, 1eHCTBUTE/IBHO,
MBI paOOTAaJIU B PA3HBIX PETUOHAX
Poccun, u He Tonpko B Poccun. ¥
HAC 6bLJI MHOTOJIETHUN IPOEKT
O PEKOHCTPYKIIUH CKBAKUH
Hnuykannckoro ITXT B JIaTBUIICKOM
Pecniybnuke. Bce MPpOEKTHI BBIITOJIHEHEI B
IIOJTHOM O6'bEME, M HA CETOAHSIITHUHI I€Hb
MBI paOOTAEM B OFTHOM PETHUOHE —

B SIMan0-HeHernzKkoM aBTOHOMHOM OKPYT€.

BK: Pacckasxkure o Bamux
3aKa349HKaX.

A.X.: OCHOBHOI IPOLIEHT O6'bEMA
Pa6oT MBI BBIIONHSIEM /17151 [TAO
«Jrazmpom». Harmm OCHOBHBIE 3AKA3YHUKN
— 310 OO0 I'a31pOM JOOBIYA YPEHT 0L,
O0OO dasnpom goobsrya AMOypr»,

OO0 daznpom go6s19a Hageim», OAO
«CeBepHeTEra3npom». MEHBIIYIO YaCTh
1O BBINIOJIHEHUIO PA0OT 3aHUMAIOT
TAKHE 3aKA39MKH, KaK AO «Aunmras», AO
«Pocnian MuTepHemHI», AO «<ADKTUKIa3»
U Jpyrue.

BK: Ha xakux padorTax
crenHaausupyercsa Bama
AKCIIETUITHUA?

A.X.: OCHOBHBIE OO'BEMBI HAIINUX PAOOT

OCHOBHble 06beMBI
Hawmx padot—31o NC Ha
F'HKT. Mbl paboTaem Ha
rmMokou Tpybe c kabenem,
ncrnonb3yem npuoopsl,
KOTOpble AenatoT 3arnncb

B peXunme peanbHoro
BPEMEHMU, U MHXXEHEP-
reopm3smnK, HaXoasCh B
CTaHUUM KapoTaxa npu
BbIMNO/IHEHUM PaboT,
BUAMT, KaK NpoucxoauT
3anmncb B peXXMMe OHNalH.

The main scope of our
work is well logging using
CT. We work on a coiled
tubing with a cable, we
use instruments that
record in real time, and
the geophysicist engineer,
being in the logging
station while performing
work, sees how the
recording is online. We also
work on a coiled tubing

Anton Dolbnya: Yes, indeed,
we worked in different regions
of Russia and not only in Russia.
We had a long-term project
for the reconstruction of wells
at the In¢ukalns UGSF in the
Republic of Latvia. All projects
have been fully implemented,
and today we are working only
in one region — in the Yamalo-
Nenets Autonomous Okrug.

PRACTICE

CTT: Tell us about your
customers.

A.D.: The bulk of the volume
of work we carry out is for
PJSC Gazprom. Our main
customers are Gazprom
Dobycha Urengoy LLC,
Gazprom Dobycha Yamburg
LLC, Gazprom Dobycha Nadym
LLC, Severneftegazprom QOJSC.
A smaller part of the work is
carried out by such customers
as Achimgaz JSC, Rospan
International JSC, Arktikgaz JSC
and others.

CTT: What works does
your expedition specialize
in?

— 310 'MC Ha THKT. MBI pab6oTaem Ha
T'UOKOM TpybeE € KabesieM, UCIIOIb3YEM
NPUOOPBL, KOTOPHIE IEIAIOT 3AITHUCh

B PEKHMME PEAJIbHOI'O BDEMEHU, 1
UHXXEHEP-TEO(PU3UK, HAXOAACH B CTAHIIMU KAPOTAXKA
IIPH BBIIIOJTHCHHUH p36OT, BUIUT, KAK IIPOUCXOIUT
34IHCh B PEXUME OHJIAMH. TakKke padoTaeM HA THOKOU
Tpyb€e 6€3 KadeJIsA C ABTOHOMHBIMHU ITPUOOPAMHU.
BeInosaAgeM HOPMAIU3A1LIUU 3260€B 1 OCBOEHHE
CKBAKMH.

BK: Kakue KOJITIOOHHI'OBBIE YCTAHOBKH BbI
3KCILIyaTupyere?

A.Jl.: Y HAC ITIOKA IB€ YCTAHOBKU IIPOU3BO/CTBA
C3AO «PHIMAII»: o/fHA CPEHETO KIacca —
MK20T-50 1 ogHa Tsixenoro kiaacca — MK30T-10. 9to
CTAHJAPTHBIE, XOPOIIO OOKATAHHBIE YCTAHOBKH, HA
KOTOPBIX MBI HAPA60TAIN OOTaThIN IPAKTUYIECKUI
OIIBIT.

BK: KakoBBI INTYyOHHBI CKBA>KHH B MECTAX
Bamux padoT?

A.[.: Camble 171Ty6OKHE CKBAXKHBI, HA KOTOPBIX
MBI PA60TAEM, — 3TO CKBA’KHHBI, PA30YPEHHBIC HA
AYHMMOBCKHE TOPU3OHTBL, IJI€ INIYOUHBI IIO CTBOJTY
CKBaXKUHBI CBbIIE 4000 M. TakMe CKBA’KUHBI UMEIOTCA Y
koMnaHu OO0 Ja3npoM JoObIda YPEHI'OM»,
AO «Aumnmras», AO «<ApKTHKI'a3», AO «Pocrian
VHTEpHEIHII> U APYTruX. Ha CKBAKMHAX C S-O6Pa3HBIM
CTBOJIOM HCKYCCTBEHHBIE 32001 HAXO/ATCS HA INTyOMHAX
4000-4700 M. Tak>ke €CTb TOPU3OHTAJIBHBIE CKBAKUHBI,

without a cable with
autonomous devices.

<

A.D.: The main scope of
our work is well logging using
CT. We work on a coiled
tubing with a cable, we use
instruments that record in real time, and the
geophysicist engineer, being in the logging station
while performing work, sees how the recording is
online. We also work on a coiled tubing without
a cable with autonomous devices. We carry out
wellbore cleanout and development of wells.

CTT: What coiled tubing systems do you
operate?

A.D.: We still have two units manufactured
by NOV FIDMASH: one of the middle class
MK20T-50 and one of the heavy class MK30T-10.
These are standard, well-run unitns, on which we
have gained rich practical experience.

CTT: What are the depths of the wells at
your work sites?

A.D.: The deepest wells that we work on are
those drilled into the Achimov horizons, where
the depth of the wellbore is more than 4000 m.
Gazprom Dobycha Urengoy LLC, Achimgaz JSC,
Arktikgaz JSC, Rospan International JSC hand
others have such wells. In wells with an S-shaped
bore, artificial wellbores are located at depths of
4000-4700 m. There are also horizontal wells,
these wells have extended horizontal sections,
and the bottom hole depth reaches up to 6000 m. }
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Y 3TUX CKBAKIH ITPOTSKECHHBIE TOPU30HTAJIbHBIC
YYACTKH, 4 IIyGHHA 326051 TI0 CTBOITY JoCTUraeT 10 6000 M.

BK: Kaxkue TaM KOJJIEKTOPBI?

A.Jl.: B OCHOBHOM 3TO KOJUIEKTOPBI, CJIOKCHHBIE
MNECYAHUKAMU. AUMMOBCKME IECYAHUKHU OOIAJAI0T
Cpe€IHEN TOPUCTOCTDBIO U JOCTATOYHO HU3KOM
OPOHULAEMOCTBIO. 3AJIEXKU JAHHOTO TUIIA ABJISAIOTCS
HE(PTETA30HOCHBIMHU. B JAHHBIX TOPU3OHTAX
4HOMAJIBHO BBICOKOE IJIACTOBOE JIABJICHUE.

BK: OOO I'a3mpoM Heapa> BTOPOH Iroj,

IOAPAJN 3aHHMACET IIEPBOE MECTO B HOMHHAILIUH
Teodu3nIecKkue HCCIETOBAHUA H PA0OTHI B
CKBaKHHaX» 110 Bepcuu <I'OK-Peiitunr». Kakue
HMEHHO paGoTHI IO reoHU3uKe BHIIIOTHAET Banra
KOMITAaHHA?

A.J.: Ha ceropusamuut 1eHb OO0 «['a3nnpom Heapa» —
3TO CHELNUAIM3UPOBAHHAA MHOTOIPO(PUIbHAA
KOMITAHW A, BBITIOJTHAIOMAA IICHTPAJTN30BAHHO MOJTHBIN
LJUKJI T€OJIOTOPA3BEJOYHBIX PAOOT HA TEPPUTOPHU PP
U NPEJOCTABAIONIASA 3AKA3YNKAM IIIMPOKUIT CIIEKTP
YHUKAJIbHBIX I‘COCI)I/ISI/I‘-ICCKI/IX N I'eOJIOroO-TEXHMUYCCKUX
YCIIyT. B ¢BsI3U C 3TUM MBI BBIIIOJTHIEM BECH CIICKTP
reo(pHU3UIECKUX YCIIYT.

BK: T'u6OKyI0 TPpyOy KAaKHX IPOU3BOJHTEICH BhI
HCIIOJAb3yeTe?

A.l.: Ha cerogHAIIHMUM IEHb MbI IIOJTHOCTBIO
nepenuin Ha THKT npousBofcTBa pOCCUICKONA
kommanuu ESTM. [Toka oHa XOpOHIO ce6s TOKA3bIBAET
Ha IPAKTUKE. [TIepBbI€ OYHTBI MBI YK€ OTPAOOTAJIN.
MUHYCBI €CTh, HO OHU HE3HAYUTEJIbHBIE.

BK: Kaxux TeXHOJIOI'HIH, HA Bamn B31riaa, He
XBATa€T B POCCHIICKOM CerMeHTe reo(hu3nKu c
THKT?

A.J1.: Ha MO B3II8/T, TEXHOJIOTUH CETOTHS
JOCTATOYHO. Hy?>KHO OCBOUTB T€, KOTOPBIE OBLIN
BBEJICHBI 3d HEJABHUU NI€PHOJ BpeMeHU. [IpaKTHUKM 11O
HEKOTOPBIM M3 HUX ITOK4 HAPAOOTAHO MAJIO.

BK: Kakue paGoTsl y Baieit KOMIIaHuu
0OCOOEHHO XOPOIIO IOJTYYAFOTCA?

A.J1.: MBI XOPOIIO OOKATAIN TEXHOJIOTUIO PA6OT HA
rU6KOU TPyOE ¢ Kabesnem. Majo KTO, HABEPHOE, U3 YHUCIA
JPYI'UX KOMIIAHUI BBIIIOJTHAET

TaKKE O6G'BEMBI TIOAOOHBIX PAGOT TexHonormns paboTbl Ha
'HKT c kabenem y Hac
OT/IaXXeHa NMpaKTU4eckmn
[0 ngeana: B OCHOBHOM He
OblBaeT HMKAKUX NOTEPb
CUFHaJ1a BO BPEMSA SaNCIA. ubsiiaceeiei:s

Ha 'HKT c kabenem.

BK: Bl nproOpeTaere
roToByro T'HKT ¢
32IIACOBAHHBIM Ka0ejaeM
HJTH CAMH IIPOU3BOAHUTE
3amacoBKYy?

A.Jl.: MBI IOKYIIAEM YXKE
T'OTOBYIO TPYOyY C 3aI1ACOBAHHBIM

I'HKT ¢ xabeseM y HaCc OT/IaKEHA
MPAKTUYECKH JJO UCAIA: B
OCHOBHOM HE ObIBA€T HUKAKHUX
MOTEPb CUTHAJIA BO BPEMS 3AIIUCH. | (= @0) rding .
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CTIT: What kind of collectors are there?

A.D.: Basically, these are sandstone deposits.
Achimov sandstones have medium porosity and
fairly low permeability. Deposits of this type are oil
and gas bearing. In these horizons, abnormally high
reservoir pressure.

CTT: For the second year in a row, Gazprom
Nedra LLC takes the first place in the
wellbore cleanout “Geophysical exploration
and work in wells” according to the “Energy
Rating” version. What kind of geophysical
work is your company doing?

A.D.: Today, Gazprom Nedra LLC is a specialized
multidisciplinary company that performs a
centralized full cycle of exploration in the Russian
Federation and provides customers with a wide
range of unique geophysical and geological and
technical services. In this regard, we carry out the
whole range of geophysical services.

CTT: Which CT manufacturers do you
prefer?

A.D.: To date, we have completely switched to
CT produced by the Russian company ESTM. While
it shows itself well in practice. The first riots we
have already worked. There are cons, but they are
insignificant.

CTT: What technologies, in your opinion,
are lacking in the Russian segment of well
logging using coiled tubing?

A.D.: In my opinion, there are enough
technologies today. It is necessary to master those
that have been introduced over a recent period of
time. Practices in some of them have so far been
little developed.

CTT: What kind of work does your company
do especially well?

A.D.: We tested the flex cable technology well.
Few, probably, among other companies, carry out
such volumes of similar work on coiled tubing with
cable.

CTT: Do you purchase a ready-made coiled
tubing with a spare cable or do you
make a reserve yourself?

A.D.: We buy a ready-made CT
with stocked cable. The technology
of working on a CT with a cable is
debugged practically to the ideal:
basically, there are no signal losses

g [=he=aqiplellelo Aol RN Teld <lale  CTT: What is the relationship
on a CT with a cableis
K2.6C.TICM. TCXHOJIOFI/IH p36OTbI Ha debugged practica"y to
the ideal: basically, there
are no sig nal losses durlng we are a 100% subsidiary of Gazprom

between your company and
customers?

A.D.: Well, due to the fact that our
main customer is Gazprom PJSC, and

PJSC, and, in general, we work in



BK: Kak CKJIaJbIBAIOTCS OTHOUNICHU A Banier
KOMITAHHH C 3aKA3YUKAMH?

A..: Hy B CBA3U C TEM, YTO OCHOBHOM 3aKA34YUK Y HAC
TTAO J"aznmpom», a Mbl sgBaIsIEMCA 100%-M TOYEPHUM
obmecTBoM ITAO «'a3npom», U, B 001IeEM, paboTaeEM
B OHOM CUCTEME U HA €AUHYIO L1€JIb, TO OTHOIIEHHUA
Y HAC JOCTATOYHO XOPOUINUE, BCETA HAXOAUTCS
B3aUMOIIOHUMAaHUE. HO U C OCTAIbHBIMU 3dAKA3YNKAMU
Y HAC BCETZA BCE XOPOIIO. MBI BBINOIHAEM CBOU PA6OTHI
BCET/1A KAYECTBEHHO U B CPOK.

BK: Korzia-10 st 6pajia HHTEepPBBIO Y OTHOT'O
H3 CTOJIIIOB He()TEra3zoBoro cepByca

KPH3HCHBIE IIEPHOABI He(DTECEPBHCHBIM
IOApa3aeIeHHAM HaJeKHee OCTaBAThCA
B cTpyKTypax BHHK, 4eM BBIXOAUTH HA
PBIHOK CAMOCTOATEIbHO. Banra koMmnanusa

OcobeHHO NHTepecHa
B.H!. I'pajiidrepa, 1 OH CKA3AJL, ITO B CJIOKHBIE, | (@] (011 €C | MK-40T.

SR:EEV R Y SN (VG o]/l company operates
KOHCprKLI,VIeI‘/'I, a Tak>e
BonbLmMm l'ﬂy6Vl HamMun you describe the pros

the same system and for a common goal, our
relations are quite good, always there is mutual
understanding. But with the rest of the customers,
we are always doing well. We carry out our work
always with high quality and on time.

CIT: Once I interviewed one of the icons
of the oil and gas service V.I. Graifer, and he
said that in difficult crisis periods, oilfield
services are more reliable in staying in
vertically integrated
oil companies than not
entering the market
on their own. Your

under the wing of
Gazprom. How would

pabGortaer ox KpsLIoM «Fasmpomar. Kak 6bt COBpPEeMEHHDbIX CKBa>X1H and cons of such a

BBI OXApPAKTE€PHU30BAIH ILTIOCHI H MUHYCHI
TAKOH IMMO3UITUN?

A.X.: 1a, IpU TAKOM CUTYALIMU €CTD
MUHYCBL MI3HA4YaJIBHO B CTPYKTYPE KAXKIOTO
a3 POMOBCKOI'O JIOOBIYHOI'O OOIIECTBA ObLIA
CBOSI CEPBUCHASI KOMITAaHU 1. CO BDEMEHEM 3TU
CEPBUCHI OTACTUINCH U CTAITU JOYEPHUMH
KOMITAHUSIMU. DTO PA3AEJICHUE CAECIAIIHN JIJIS

CBOIO OCHOBHYIO (DYHKIUIO. ITOITyYnI0Ch, 4TO
JIOOBIBAIOIIHE «[JOYKU» BCE OO'bEMBI PA6OT,
KOTOPBIE BBIIIOJHSIINCh HA 6ECKOHKYPCHOMU

OCHOBE, IEPEBETIH B KOHKYPC, B KOTOPOM TeIlepb will be in demand for

The MK-40T unitis
especially interesting.
Due to the more

TOT'O, YTOOBI KAXKOE MTO/IPA3/ICIICHUE BITIOIHSLIO com pIex desig n, as well

as the greater depths of
modern wells, such units [[EESINNNSRISINN

TaKue yCTaHOBKM OyAyT  [Rasdiited
BOCTpeboBaHbl Nog

6y.ﬂ.yl-l-'.l/le obbeMmbl pa6OT- disadvantages. Initially,

A.D.: Yes, in this
situation, there are

the structure of each
Gazprom production
company had its own
service company. Over
time, these services
separated and became
subsidiaries. This division

unit fulfills its main

YYACTBYIOT M CTOPOHHUE CEPBUCHBIC KOMITAHUU future volumes of work. function. It turned

CO CBOEU 11EHOBOM MOJIUTHUKOM.

BK: Banra KOMIIaHHA BBIMI'PBIBAJIA Y HUX
TEHAEPHbI?

A.J.: 1a, HO He BCe. Bblin rofipl, KOIrma CTOPOHHUE
KOMIIAHWH, BBIMTPAB TEHJIEP, 3A0UPAIN y HAC
3HAYUTEbHBIE OObEMBI PA0OT. HO 1OCTATOYHO OBICTPO
agMuHUCTpanuA I[TAO J'a3n1poM» NPOAHATTUZUPOBAIIA
ONBIT Pa6OTHI CO CTOPOHHUMU MOAPATINKAMA 1
MIPUILIA K BBIBOAY, YTO 10 YPOBHIO OHM YCTYIAIOT HAM.
Ha ceroguamnmnm 1eHb HaM IVIAHOMEPHO BO3BPAIAIOT
BCE IIPEKHUE OObEMBI PA60T HA OECKOHKYPCHOM
OCHOBE, TAK KaK, B O0I1IEM, MBI PA60OTAEM B OJJHOMU
OOJIBIIION KOMITAHUHU 1 BBIIIOJIHAEM B UTOT'E OJHY LIENb.

BK: Hanra 6ecefa IpOMCXOAHUT B KyIyapax
IoTpeouTEeIHCKO¥ KOH(bEepEeHITHH
C3A0 «PUIMAIII>. Bbl HE B IE€PBHIH pa3
y4JacTByeTe B IOJOOHBIX BCTpedax. YeM OHH
BasKHBbI A1 Bac?

A.Jd.: DT KOH(PEPEHIIMU HEU3MEHHO OBIBAIOT
OPraHU30BAHBI IIO CAMBIM BBICOKUM CTAH/IAPTAM.
B miporuiblit pas s npuesskan B MUHCK B 2016 ropy.
[Tporeamue Tpy rozia IPOU3BOANTEIN OOOPYIOBAHUS
HE CTOSJIN Ha MecTe. CeroHA HAM ObLIO
IIPOIEMOHCTPHPOBAHO HECKOJIBKO HOBBIX MOJIC/ICH
KOJITIOOMHI'OBBIX YCTAHOBOK. OCOGEHHO UHTEPECHA
ycraHoBka MK-40T. B cBs13u ¢ 60s1€€ CIOKHOM
KOHCTPYKIIMEH, 4 TAKXKE OOJIbIIUMHU INTYOMHAMU }

out that the mining
subsidiaries transferred
all the volumes of work that were carried out on a
non-competitive basis to a competition in which
third-party service companies with their pricing
policies now also participate.

CTT: Did your company win their tenders?

A.D.: Yes but not all. There were years when
third-party companies, having won the tender,
took significant volumes of work from us. But
quickly enough, the PJSC Gazprom administration
analyzed the experience of working with third-
party contractors and came to the conclusion that
they are inferior in level to us. Today, all previous
volumes of work are systematically returned to us
on a non-competitive basis, since, in general, we
work in one large company and, as a result, fulfill
one goal.

CTT: Our conversation takes place on the
sidelines of the Consumer Conference of NOV
FIDMASH. This is not the first time you are
participating in such meetings. Why are they
important to you?

A.D.: These conferences are invariably organized
to the highest standards. Last time I came to
Minsk in 2016. The past three years, equipment
manufacturers did not stand still. Today we were }
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COBPEMEHHBIX CKBA’KMH TAKHE YCTAHOBKU OyyT
BOCTPEOOBAHBI ITOJ] OYAYIIHE OOBEMBI PAOOT.

BK: ITosie3eH jiu 4151 Bamei nmpodeccuoHaIbHOM
JEeATEJIBHOCTH JKypPHaAJI <BpeMsa KOJITIOOHMHTA.
Bpemasa I'PII»>?

A.JI.: 9aCTO €r0 YUTAIO B ANIEKTPOHHOM BHU/IE.

B CTaTbAX U UHTEPBBIO, KOTOPbIE BBl MyOIHUKYyeETE,
HOAPSAAHBIE CEPBUCHBIE KOMIIAHUU IIEPEAAIOT CBO OIIBIT,
KOTOPBII O4YE€HDb BAJKEH JIJIS1 BCEI'O HAIIETO COOOIIECTBA.

A HEepenKo A1 ceOs YTO-TO HOBOE B )KYPHAJIE HAXOXY.
«Bpems konTioonnra. Bpems I'PIT> —

UH(MOPMATUBHOE U ITOJE3HOE JIJIs HAINEH C(hepPbl U3/IaHHE.

BK: Bamuu nmo:xejJxaHusA KOJLJIeraM U3 IPpyrux
KOMIIAHHH.
AJI.: ITponiBeTaHUA, pOCTA, IBUKEHU A BBEPX!

Besna 6eceny 'annna ByJbika,
«Bpemsa xkoaToouura. Bpems I'PII»

HALLIA CITPABKA

shown several new models of coiled tubing units.
The MK-40T unit is especially interesting. Due to
the more complex design, as well as the greater
depths of modern wells, such units will be in
demand for future volumes of work.

CTT:Is the journal useful for your
professional career?

A.D.: I often read a digital version. In the articles
and interviews you publish, contracting service
companies share their experience, which is very
important for our entire community. I often find
something new in the journal. It is an informative
and useful publication for our field.

CTT: Your wishes to colleagues from other
companies.

A.D.: Prosperity, growth, upward movement!

Interviewer — Halina Bulyka, Coiled Tubing Times

000 «asnpom Hegpa» — 100%-e nodvepHee o0OLLecTBO MAO «Ta3npom», BXOAMT B YMCII0

KPYMHeMLMX POCCUMNCKMX CEPBMUCHBIX KOMMaHWMM HedTerasorow otpacnun. CosgaHo B 2019 roay 3a
CYeT UHTerpaLmm Npom3BoACTBEHHbIX NoTeHuManoB OO0 «fasnpom reopecypc» n OO0 «[asnpom

reosioropasBenka.

OO0O0 «a3npom Hefipa» — Cneumnanm3npoBaHHas MHOronpoMmbHas KOMMNaHNS, BbIMOHSAIOLLAS
LLEHTPANIM30BaHHO MOMHbIV LMK FreonoropasBefoyHbIx paboT Ha Tepputopumn PO 1
NPeAOoCTaBAOLLAN 3aKa34MKaM LUMPOKMIA CNEKTP YHUKANbHbIX reorn3n4eckimx 1 reonoro-

TEXHNHECKUX YCITYT.

OO0 «la3npom Hefpa» ABNFETCH OCHOBHbLIM UCTOYHUKOM reodu3nYeckmnx gaHHbIX [pynnbl
«laznpom». MNpefoctaBnsemMas KOMMNaHen reonoro-reounsmnyeckas 1 TexHoNormyeckas

NHopMaLms obecnednBaeT NPUHATNE YNPaBNAIOLLMX PELLEHMI BO BCEX NMPON3BOACTBEHHbIX
npoueccax MAO «[a3npom», Ha4rHas OT NoncKa 1 pPa3BeaKN MeCTOPOXAEHNIM YyrNeBOAOPOAHOIO
CbIpbs A0 NMKBUOALMN MECTOPOXAEHNIM MPU 3aBEPLLEHMI SKCATyaTaLMN.

OUR REFERENCE

Gazprom Nedra LLC, a wholly-owned subsidiary of PISC Gazprom, is one of the largest Russian
service companies in the oil and gas industry. It was created in 2019 due to the integration of

production potentials of Gazprom Georesurs LLC and Gazprom Geologorazvedka LLC.

Gazprom Nedra LLC is a specialized multidisciplinary company that performs a centralized full

cycle of exploration in the Russian Federation and provides customers with a wide range of unique

geophysical and geological and technical services.

Gazprom Nedra LLC is the main source of geophysical data of the Gazprom Group. The geological-
geophysical and technological information provided by the company ensures the adoption of
management decisions in all production processes of PJSC Gazprom, from the search and exploration
of hydrocarbon deposits to the liquidation of fields upon completion of operation.

64 Ne 1 (071) Maprt/March 2020



FRACTURA

PACLLUMPEHWNE BO3MOXXHOCTEWN AxACoTENAD

O SKOHOMWSA BPEMEHA @

MPOCTOTA r A 3ATRPAL - VHUBEPCATbHBIE
MHA’ﬂ,E)I(H\Qq:b.; e e PEWEHMA

125047, Pocews, r. Mockea, yn. ﬂ;ea:ﬂq,p,. S.xopn. b wWww.rimera.com
+7 495 981 01 01 gob. 4190; info@rim'éii.mm wwwi.chelpipe.ru



CUcTeMHbIN NOAXO0A K UCNOJIb30BaHMIO 3a00MHbIX
ABUraTeneu v UMPKYNALMOHHbIX NePeBOAHUKOB
PBL (0ainacHasn cucremMa MHOroOKpaTHOM aKTUBaLIUM)
AN NOBbILIEHHUA U3HOCOCTOMKOCTH 00OPYAOBAHMA U
3thchexTnBHOCTH padoT FTHKT

System Approach of Utilizing Performance Motors and
PBL (Multiple Activation Bypass System) for Efficiency
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and Longevity in the Coiled Tubing Operations

Dapxox XAMHUJIOB, pernoHaabHbI¥ MeHeaKep CEE mo Poccuu u crpanam CHI, BICO Drilling Tools, Inc.
Farhod HAMIDOY, Country Manager CEE & Russia/CIS, BICO Drilling Tools, Inc.

Ha texymmuii MOMeHT B oTpacau 'HKT
MIPOUCXOAUT MOBBIIIIEHUE YPOBHS CJIOKHOCTH
PaboT, YTO MPUBOJIUT K HEOOXOJUMOCTH PACHIUPUTD
IKCIUTYAaTALIUOHHBIE OIPAHUYEHUS. 34 TOCJIETHUE
10 neT yncno npoBOAMMBIX B Poccry onepaniii
T'PIT BO3pOCJIO IIOYTHU B 2 Pa3a. B CBA3U € 3TUM
JUIS TIOBBIIIEHUSI TPOJYKTUBHOCTH CKBAKHUHBI
HEOOXOAUMO YIEIATD OOIBIIOE BHUMAHUE
3(pPEKTUBHOCTH PabOT MO (PPEIEPOBAHUIO U
pa3pabOTKE HOBBIX TEXHOJIOTUI. [103TOMY B
HACTOSIIIEE BPEMS IOOBIBAIOIINE U CEPBUCHBIC
KOMITAHHUHM HAYUHAIOT UCTHIOJIb30BATh
MHHOBAIIMOHHBIE TEXHOJIOTUU PAa30ypUBAHUSA U
dpesepoBanust. PaboTe! O (ppe3EPOBAHUIO MIAPOB,
cenesn u My@QT B TOPU3OHTATIbHBIX CKBAKMHAX
C 6OJIBIIIUM OTXOJIOM OT BEPTHUKAJIU BKJIIOUAIOT
OOJIBIIIOE KOJIMYECTBO CIYCKO-TIOJTbEMHBIX
OIepaIUi MO MaGJOHUPOBKE CTBOJIA. DTO HETATUBHO
CKa3bIBalOTCA Ha n3Hoce 'HKT 1 MOXET NpUBECTH
K BBICOKOMY ITOKA34TEII0 HEITPOU3BO/ICTBEHHOI'O
BPEMCHHU.

TakuM 0OpPa30M, HOBBIH CUCTEMHBIH OAXO/,

K HCIIOJIb30BAHUIO 3A00MHBIX ABUT'ATEJICH C
TexHonoruei Evenwall™ u 6ainacHOI CUCTEMOH
MHOI'OKPATHO! aKTUBAalIuuU PBL® cTaHOBUTCS
HE3aMEHHUMBIM JIJIs1 IPOJJIEHUS CPOKA CITY>KObI
I'HKT, a c/1e10BaTENbHO, U COKPAIEHUS JICHEXKHBIX 1
BPEMCHHBIX 3aTPAT.

3abonHble gBuratenm

VYuUTBIBASA HEBO3MOKHOCTD Bpamenusa I'HKT,
KJIIOYEBYIO POJIb B PA0OTAX IO (PPEIEPOBAHUIO
UTpAET 3a00UHBIN ABUTATENb. KaK TPaBuIIo,
JULS CTAHAAPTHBIX PA0OT IO (PPEIEPOBAHUIO
UCIHOJIb3YIOTCA IBUT'ATEIN CO CTAHAAPTHOU CUJIOBOX
cexkuue. OJHAKO JJIMHA CKBAXKUH YBEJIUYUBAETCH,
U (PpE3EPOBAHME B JJINHHBIX HAKJIOHHBIX
U TOPU3OHTAIBHBIX YYACTKAX MOXKET OBITh
COIIPAXKCHO C MHOI'OYHCJIICHHBIMHU OCJIOJKHCHUAMU 1
IKCIUTYATAITUOHHBIMUY OI'DAHNYCHUSMU.

Ceuac 11 IPOU3BOJCTBA CUJIOBBIX CEKITUIA
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In today’s world of coiled tubing
industry, operators are pushing
the limits of CT applications in
challenging environments. In
Russia, where hydraulic fracturing
activity nearly doubled in the
last decade, efficiency of milling
operations in order to improve
recovery rates has become paramount to the
producers and thus require new techniques.
Therefore, operators and services companies
are starting to venture away from traditional
methods of milling and drill out operations.
Milling balls, seats, and sleeves in horizontal
sections and extended reach wells, which include
multiple short trips also known as wiper trips
fatigue coil tubing and contribute to the overall
NPT (nonproductive time) factor.

Therefore, a new system approach utilizing
performance motor with Evenwall™ technology
and PBL® Multiple Activation Bypass System)
becomes unequivocally indispensable in order
to prolong life of the coil, thus saving money and
time.

Performance Motors

Given the rotational limits of the coil,
downbhole drilling motor plays a vital role in
milling operations. Motors that are equipped
with the conventional power sections had been
a traditional way to perform milling operations
in benign application, however with the new
trend of extended reach drilling, milling in a long
lateral and horizontal sections had presented
numerous constraints and challenges.

CT Technology has come far with advanced
techniques in manufacturing power sections.
However, the unparalleled strength and
robustness of the BICO Evenwall™ stators comes
from its innovative design, which incorporates
proprietary elastomer and contoured spiral tube.



3200MHBIX ABUTATENEHN UCTIONIB3YIOTCS CAMBIE
COBPEMEHHBIE TEXHOIOI'UU. OTHAKO CTATOPHI

BICO Evenwall™ MO@XHO Ha3BaTb 11O IIPABY CAMBIMH
MOIIHBIMU U TIPOYHBIMU OJ1ATO/1APS MHHOBAITUOHHOM
KOHCTPYKLIH C 3AIIATEHTOBAHHOU TEXHOJIOTUEN
3JIACTOMEPOB U CHUPAJIBHON TPYOKE CIELIUAIBHOIO
npodpuis. JJanHasg KOHCTPYKIIUSA OOECIIEYNBAIOT
60J1€€ BBICOKYIO HAJICKHOCTD CHJIOBOM CEKIINH,
60J1€€ BBICOKUE 3HAYCHU S [TIEPEIABAEMOI
MOIITHOCTH M PACXO/1A, A TAKXKE OIITUMAJIBHYIO
IPOU3BOAUTEIBHOCTD, KOTOPAA ITO3BOIAET
COKPATUTb BpEMSI pa306ypPHUBAHUA U YBEJIUYUTD
MPOXO/IKY.

2nacromepsl

B KOHCTPYKIIHMIO 3a60MHBIX IBUTATEIEH KOMIIAHUH
BICO BXOAAT 371aCTOMEPDI BBICOKOI'O KAYECTBA,
KOTOPBIE ITO3BOJIAIOT BBIJIEPKUBATH BEICOKOE pabouee
JIaBJIEHNE B CUJIOBOU CEKIIUH, YTO OOECIIEYNBACT
BBICOKMU KPYTAIIUI MOMEHT U OOJIBIIYIO MOITHOCTD.
3amnareHToBaHHbIE KoMIaHnuen BICO anactoMepsl
PacCYUTAHBI HA BO3AECHUCTBUE BBICOKHUX TEMIIEPATYD
U JABJICHU, KOPPO3UOHHO-AKTUBHBIX JKUJKOCTEH,
4 TAKXKE 430T4A. DTO MIO3BOJIAET UCIIOIb30BATh
JIBUTATEJIb 171 paboT € ycTaHoBKamu 'HKT u

The design provides more stability to the power
section and translates into higher horsepower
output, high flow rates and optimal performance,
which enables to drill faster and further.

Elastomers

BICO motors incorporate high performance
rubber compounds that have a greater capacity
to hold pressure, which allows greater operating
pressure acroos the power section. This greater
pressure provides higher torque and power

| — T—
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Pucynox 1 — Cunoseuste cexyuu SpiroStar
u SpiroStar Supreme 6 paspese

Figure 1 — SpiroStar and SpiroStar Supreme
Stator Cross Section

KPC B yC10BUAX JEIPECCUU U ATPECCUBHBIX CPELL.

TpaHcmuccns — rnbkum Ban (Flexshaft)

TexHonorus ru6koro sana Flexshaft komnanun
BICO o6ecniequBaeT 601e€ HAAEKHYIO TUHUIO
IIPUBO/AA, YEM TAKHE IIAPHUPHBDIE IIEPEAAYU, KAK
LIAPHUP PABHBIX YITIOBBIX CKOPOCTEH, IIIAPOBBIA
WA KOJIEHYATBIN HIAPHUP. [MOKUH BaJI BEICTYIIAET
B K4a4ECTBE AMOPTHU34TOPA TOPCUOHHBIX HAI'PY3OK,
4TO IIO3BOJIAECT CHU3UTD HAIIPSKEHUE, ICHCTBYIOLIEE
Ha BHYTPEHHNE KOMIIOHEHTHI ITIPHUBO/IA JIBUTATEIA.
TopCcHOHHAS HATPY3KA ABJIAETCS OCHOBHOM
NPUYNHON U3HOCA ABUTATEN . M3-32 9TON HATPY3KHU
YCUJIUSA, AEUCTBYIOIYE HA KOMIIOHEHTHI IIPUBOJAA
JIBUTATEJISA, MOT'YT BBIPACTH BABOE HUJIU BTPOE. DTO
IIPOUCXOAUT U3-3a IIPAMOH IIEPELAYUN HATPY30K B
MIAPHUPHBIX IEPEIAYAX, UTO MOKET IIPUBECTH K
NPEXAECBPEMEHHOMY OTKA3Y JJBUT'ATEJISA, OCOOEHHO B
YCIOBUSAX IPEPBIBUCTOr'O IEPEMEMEHU 3A001UHOI
KOMIIOHOBKU. boJiee Toro, 1eTbHbIH THOKHI Bas
PacCYNTAH Ha BOCIPUATHUE OOJBIIETO
TAT'OBOI'O YCHUJINSA, YTO IIO3BOJIAET
HCIIOJIb30BATD €T0 /IS IOBUIBHBIX PA6OT
10 U3BJIEYEHUIO JABUT'ATEIIA.

output. BICO proprietary elastomers chemically
engineered to withstand high temperature,
harsh and corrosive fluids, nitrogen are ideal
for HP/HT (High pressure/High temperature),
underbalanced, and other aggressive coiled
tubing, workover and well intervention
operations.

Transmission — Flex shaft

BICO Flexshaft provides a much more robust
driveline than an articulated transmissions such
as a CVjoint, ball drive, knuckle or claw joint
transmissions. The flex shaft acts as a torsional
shock absorber reducing the stress applied to

Fe—e——— .S

Pucynox 2 — Tpancmuccun c 2u6Kum 6aiom

YI'IOprIe nogwnnHMKmM

VOpHBIE TOAIUITHUKN KOMITAHUH
BICO cMa3bIBaI0TCSA 6y POBBIM PACTBOPOM.
O6011Ma NOAIIUITHUKA ¥ CAMHU ITOAIITHUITHUKHA
U3TOTABINBAIOTCS U3 BBICOKOIIPOYHOU CTAJIH,
4TO OOECMEYNUBAET BBICOKYIO HAZIEKHOCTD U
3P PEKTUBHOCTD. PYHKIINA CMA3KH OYPOBBIM
PACTBOPOM O6IAJIAET IBOMHBIM JICHHCTBUEM —
06€ECTIEYNBACTCS OITUHAKOBASI MOIITHOCTb IIPU
JIBHXKEHUH JI0JIOTA KAK BBEPX, TAK U BHU3, YTO

MOJKET OBbITh UCTIOIB30BAHO JIJIsI TAKOU OIEPAIUH, }

Figure 2 — Flexshaft Transmission

the internal power transmitting components of
the motor. Torsional shock is a major contributor

to motor wear and tear and can double or

even triple the stresses on power transmission
components, due to impact loading inherent in
articulated transmissions, causing early motor
failures especially in severe stick slip conditions.
Additionally, the one piece flex shaft has much }
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KaK IpOpabOTKa CTBOJIA. YIIOPHBIE NOAIINUITHUKHA
KoMITaHUH BICO yCTOMYHBBI K 6OJIBITTHCTBY OYPOBBIX
PaCTBOPOB, 4 TAKKE PACCYNUTAHBI HA BLICOKHUE
TEMIIEPATYPEL

LIMpKynaLMOHHbIN NepeBOgHMK
PBL (bavinacHasa cucrema
MHOrOKpPaTHOM aKTUBaLMK)

CornacHO MUPOBOMY OIIBITY PAOOT C
I'HKT, TpaeKkTOpHs CTBOIA CKBA’KUHBI U
CBOUCTBA (PIIOUIOB YCIOXKHSAIOT JOCTHXKEHNE
TYPOYJIEHTHOT'O IOTOKA. 3a4aCTYIO JOCTHYb
TypOYJIEHTHOTO TOTOKA MPAKTUYECKHU
HEBO3MOXHO.

Kak npaBuiio, MAKCUMAJIbHBIN PACXO/ IIPU
pa36ypusanuu Ha THKT orpannyeH 3a60HUHbIM
JBUT'ATEJIEM U MAKCUMAJIBHO JOIIYCTUMBIM
YCTBEBBIM [1aBJICHUEM (IIPEAEIbHOE 3HAYCHUE,
HEOOXOIMMOE JIJIs1 MUHUMU3a1 1 n3Hoca 'HKT).
COr1aCHO MUPOBOMY OIIBITY, MUHHUMAJIbHASL
CKOPOCTD IIOTOKA HEBA3KOM XKUJIKOCTHU B
3aTPyO6HOM NPOCTPAHCTBE IIPU PA30YPHUBAHUU HA
THKT cocrasisieT 36 M/MUH B BEPTUKAJIBHOM CTBOJIC
U 73 M/MHUH B TOPU3OHTAJIBHOM CTBOJIE.

B pesynbraTe HEBO3MOXHOCTD BPAIEHUS TPYOBI
U OI'PAHUYEHHE 10 PACXOAY KUJKOCTH BbI3bIBAIOT
OCHOBHBIE OCJIOKHEHU ITPU PA3OYPHUBAHUY HA
I'HKT B rOpH30HTAJIBHBIX CKBA’KMHAX C BBICOKOH
IJIOTHOCTBIO LIJIAMA, OCBIIIAMU IIECKA U PYTUX
TBEPABIX 9aCTULl. OCHOBHOMU 33/1AY€N B 3TOM CJIy4ae
ABJIAETCA JOCTHUKEHUE JOCTATOYHOM CKOPOCTU
NOTOKA A1 3(P(PEKTUBHON MTPOMBIBKH CTBOJIA
CKB2’KMHBI C O6ECTIEYUEHUEM ITPU 3TOM 3AMUTEI OT
MPUXBATOB.

J11 MUHUMH3AL MU PUCKA BOSHUKHOBEHU A
MOJOOHBIX OCJIOKHEHUN U TOCTHUXKEHUA
JOCTATOYHOU CKOPOCTHU IMMOTOKA MOKET
MCIIOIb30BATHCA IIUPKYJIALTMOHHBIN TEPEBOAHUK PBL
(6arinacHasi CUCTEMA MHOTOKPATHOU AKTHUBAIIHUN).
HupKyIAITMOHHBIN IEPEBOAHUK PBL — 3TO mpocToit
HAJIEKHBIM MHCTPYMEHT, IPEAHA3HAYEHHBINA
JULSL CITyCK4 B COCTABE 3200MHON KOMIIOHOBKHY Ha
I'HKT nin 6ypuabHOM KOJIOHHE /1151 pa0OT IO
3akaH4ynBaHUIO, KPC 1 Ipyrux BHYTPHUCKBA>KUHHBIX
pabor.

B ominuume ot pacipoCTpaHEHHBIX CEMYAC
LUPKYJIALUOHHBIX UHCTPYMEHTOB, dKTUBUPYEMBIX
€IMHOBPEMEHHO, IIepeBOAHUK PBL MOXeT ObITh
AKTUBUPOBAH U JJIEAKTUBUPOBAH 10 10 pa3 32 ogHy
CITyCKO-TIO//bEMHYVIO OIEPAUIO. [JaHHBINA HTHCTPYMEHT
MO3BOJIAET IMTOBBICUTH CKOPOCTDb NOTOKA XKUJKOCTHU
B 3aTPyOHOM IIPOCTPAHCTBE HA 300% OT 3HAYCHU S,
KOTOPOE MOXKET OOECIEUNTh 3A00MHBIN JBUT'ATECIIb.

ObGnactn npnmeHeHus/MpenmyLecTea

1. IIoBBINIEHHE CKOPOCTH IIOTOKA B 3aTPYyOHOM
IIPOCTPAHCTBE

Pasbypusarie npobox

b HpOMbIBKa CTBOJIa CKBAKHHBI.

 [IpOMBIBKA OT IIJIAM4, OCTABJICHHOT'O B CKBAKITHE.

* COKpaleHue JJINTEIbHOCTH HUPKYIALNU 4O 300%.
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Pucynox 3 — Ynopuwie nOOumunnuxu
Figure 3 — Thrust Bearings

greater overpull capacity in the rare situation that
a motor needs to be fished.

Bearing Assembly —
Thrust Bearings

BICO thrust bearings are mud
lubricated or “open” design
constructed of races and balls
manufactured from strong, tough,
and hard tool steel that provide a
high capacity, reliable and efficient
bearing section. The mud-lubricated
design is inherently dual acting
which provides an equal capacity on
or off bit for drilling conditions such
as reaming. BICO Thrust Bearing
stack is also impervious to most
mud systems
and high
temperatures.

PBL (Multiple Activation
Bypass System)

Citing to coiled tubing best practices,
“Geometries and fluid properties commonly
encountered in operations mean it is often
difficult, and frequently impossible, to achieve
turbulent flow. Maximum flow rate in CTD
operations is typically constrained by the
downhole motor specification and limitations on
surface pressure (related to efforts to minimize CT
string fatigue). Historical rule-of-thumb guidelines
for minimum CTD annular velocities with
nonviscosified fluids are 120 ft./min in vertical
wellbores and 240 ft./min in horizontal wellbores.”

Thus, absence of tubing rotation and limited
flow in CTD operations present challenges in
horizontal and highly deviated wellbores where
high density debris, sand bridges and other heavy
particles pose a problem. The primary challenge is
achieving a high enough fluid velocity for proper
hole cleaning and avoiding getting stuck.

To mitigate such problems and achieve sufficient
flows, PBL Multiple Activation Bypass System
can be utilized. PBL is a simple, reliable tool
designed to work on coiled tubing and stick pipe
for completion, workover, well intervention and
production operations.

Unlike the single activated circulating tools
commonly being used today, the PBL tools can
be activate/de-activated up to 10 times in a single
run. These tools will allow operator the ability
to increase their annular velocity by up to 300%
above the motor limits being run in the tool string,.

Applications/Benefits

1. Increase Annular Velocity

Plug drilling operations

» Hole Cleaning

 Elimination of debris previously left in the well
* Reducing circulating times up to 300%



Pucynox4 - laerenue axmusavuuu
nepesoonura PBL. Pexcum pa3oypusanusn —
Hanpasienue nomoka na pes (creeéa),
BUNHUIOBBLIL AKMUSAUUONHBLLL

wap caoumcs 6 ceono (6 uenmpe),
AKmueupPoeanHoe noaoNceHue — oMok
Hanpaeaaemca uepes nopmaot (cnpasa)

Figure 4 — PBL activation procedure.
Drilling mode flow to bit (left), vinyl
activation ball seated (centre), open
position flow through ports (right)

¢ Cokparmenue giaureabHoctu CITO THKT.

* Cokpamenue konudectna CI1O.

e COKpalleHue 3aTPaT Ha PEAT€HTHL

¢ COKpaIreHue o61e IIIUTEIbHOCTU PA6OTHI.

2. IToxHAA U30XAIHA 3200 HOM KOMIIOHOBKH

¢ COKpAaIleHue 3aTPAT, CBI3AHHBIX C IOBPEK/ICHUSIMU
32001 HOIM KOMIIOHOBKHU IIPY 3AMEIIEHU .

* Kucnora.

¢ [lena.

* A30T.

e 3aMeleHUE KUJTKOCTH.

* KucsiorHas 06pad0oTKa U CTUMYIIALUS MHTEPBAJIOB.

OnbIT NpuMeHeHUs

B CeBepHOI1 AMEpPUKE /1151 OLIEPALIAH 110
Pa30ypUBAHHUIO ObLIA UCIIOIb30BAHA CJIEIYIONIAS
KOMIIOHOBKA.

B Tabnunax 2 1 3 npeCcTaBICH NEPUO/T HAYAIA U
KOHIIA pa30ypHUBAHUSL.

3a601HBIN ABUTATE/Ib KOMITaHUH BICO BMecTe ¢
LUPKY/IALHUOHHBIM IIEPEBOAHUKOM PBL 110380
pa36yputs 30 npoOoK. ITpu 3TOM nepeBOHUK PBL
HCIIOJIb30BAJICA IS IPOMBIBKHU OT IIECKA U IPYTOr'O
1n1amMa 1o 32608 Ha rmybune 20074, a TakKe 1711
UPKYJISAIHU JJO YACTOT'O BBIXO/IA.

C UCIOJIb30BAHUEM JAHHOT'O OOOPYIOBAHUSA
MOYKHO BBIIIOJIHS T MHOT'OYUCJIEHHBIE OIEPAIIHN
1o pa3bypusanuio Ha 'HKT, o6ecrieunBast BHICOKHE
noKa3aTenu 3P@PEKTUBHOCTU C MUHUMU3AIUEH
PHCKOB, COKPAIIEHUEM BDEMEHHBIX U ICHEKHBIX
3aTpar. [Ipu 3TOM 060PYAOBAHUE NTO3BOJIAET
OPOBOAUTE 3(P(PEKTUBHYIO IPOMBIBKY CTBOJIA
CKBaKMHBI JIJIST OOECIIEYEHN ST MAKCUMAJIBHOM
IPOU3BOAUTEIBHOCTU CKBAKUHBI B JJAJIBHEUIIIEM.

IIpuMeHEHNE CUCTEMHOTIO ITOAXOAA K
HICIIOJIb30BAHUIO 3A00MHBIX JBUT'ATEJICH C CUCTEMOH
6arirmaca PBL 1O3BOIAET NOBBICUTB 3(P(PEKTUBHOCTD
pasnuuHbIX padoT ¢ THKT. Bonee Toro, }

Pucynox 5 — IIpoueodypa oeaxmusauuu
nepegoonurxa PBL. Cmaashnbie
oeaKkmueauuoHHble APl COPACHIBAIOMCA
6 CKEAaNCUHy U nPOKAUUSAIOMCA GHU3
(cresa), wapor cpesaromca u nPpoxooam
yepe3 ceono (8 uenmpe), pexcum
pa3oypusanun — nomox nanpaenaemcsa na
gppes

Figure 5 — PBL de-activation procedure. Steel
de-activation balls dropped and pumped
down pressure up (left), balls sheared
througb seat tool reset (centre), drilling
mode flow to bit (right)

Taoauua 1 - KomMnonoeéxa Hu3a KoJa0HHbL
Table 1 — Bottombole Assembly

Ne OMNCAHUE
ITEM DESCRIPTION

60,3 MM PH-6 mydTa X 60,3 Mm PAC HUNnens

! 2 3/8 PH-6 Box X 2 3/8 PAC Pin

[1BoHOM 00paTHbIM KNanaH
Dual back pressure valve

MepesogHuk PBL
PBL Tool

Oeuratens BICOTT cHO 73 mm
2.875 OD BICO TT Motor

TopueBou pe3 ¢ nonactsimu 95,3 MM
3.75 5 Blade Mill

60,3 MM PH-6 x-Hunnenb
2 3/8 PH-6 x-nipple

60,3 MM PH-6 Hunnenb X 73 mm AOH mydTa
2 3/8 PH-6 Pin X 2 7/8 AOH Box

60,3 MM AOH X-Hunnenb
2 7/8 AOH x-nipple

* Reducing coil tubing running charges
¢ Reducing short trips

* Reducing chemical cost

* Reducing Days

2. Complete Isolation of the BHA

 Eliminating cost associated with damages to
the BHA while displacing

e Acid

* Foam

* Nitrogen

* Fluid displacements }

Ne 1 (071) Mapt/March 2020 69

EQUIPMENT



<2
~
=
/M
=
3

ObO

Taoruya 2 — Hauano pa3oypusanusn
Tables 2 — Beginning Operation

Otbmeka npobkm #1, rn. 10,898, ceva 15, pazdypeHo B 09:26 (8 MuH)
Tag #1 @ 10,898 Jt15, Drilled @ 09:26 (8 min)

Livpkynsaums Hag npobkon #2 — 20 MWUH — NPOMbIBKa OT necka
Above plug #2 — Circulate 20 min. — Heavy sand

OTbmBKa Npobku #2, . 11 198", ceeya 24, pasbypero B 10:45 (9 MuH)
Tag #2 @ 11,198 Jt24, Drilled @ 10:45 (9 min)

OTbmBKa Npobku #3, . 11 503", cBeva 34, pa3bypeHo B 12:01 (24 MuH)
Tag #3 @ 11,503 Jt34, Drilled @ 12:01 (24 min)

OtbmBeka Npobku #4, rn. 11 857°, ceeya 45, pa3bypeHo 8 13:16 (16 M1H)
Tag #4 @ 11,857 Jt45, Drilled @ 13:16 (16 min)

Livpkynsaumsa Hag npobkon #5 — 20 MUH — NPOMbIBKa OT necka
Above #5 — Circulate 30 min — Heavy sand

OTbmBKa Npobku #5, r. 12 204", ceeya 56, pa3bypeHo 8 15:00 (30 MUH)
Tag #5 @ 12,204 Jt56, Drilled @ 15:00 (30 min)

OTbmBKa Npobku #6, M. 12 553', cBeva 67, pa3bypeHo B 16:11 (26 MUH)
Tag #6 @ 12,553 Jt67, Drilled @ 16:11 (26 min)

CbHpoc akTMBauUmoHHoro Wwapa — 420 bbl BHC — 2 bpm @ 2600 psi
Drop Activation Ball = 420 bbl BHC — 2 bpm @ 2600 psi

AkTVBaLMs nepeBoaHmKa PBL
Activated PBL

COpocC LieakTMBaLMOHHbIX LLIApPOB
Drop De-Activation Balls

[eakTnBaums nepesogHuka PBL — Cnyck
De-Activate PBL — RIH

 Performing Acidizing and stimulation
treatments

Case History

During drill out operation conducted in North
America the following BHA had been utilized.

Tables 2 and 3 show the beginning of the plug
milling operation and the end of operation.

BICO Thrutubing Motor in conjuction with PBL
Tool had milled 30 Plugs, while utilizing PBL to
cleanout sand and other debris up to TD@20074’
and circulated the hole clean.

Such operations had been carried out
numerously on coiled tubing operations
delivering outstanding results where client
minimized risks, saved time and costs of coiled
tubing, while achieving impressive wellbore
cleanout for maximum production.

Given the system approach of utilizing
performance motors with PBL Bypass system
creates efficiency in many coiled tubing

Tabauua 3 — Oxkonuanue pa3oypueanusn
Tables 3 — End of Operation

COpOC aKTMBALMOHHOTO Lapa, Lumpkynaums 490 bbls 5 gal vis, 2.5 gal TL/TT
Drop activation ball, Circulate 490 bbls, 5 gal vis, 2.5 gal TL/TT

[eaktnBaLma nepesofHvKa PBL
Deactivate PBL

Cnyck oo npodkn #24
RIH to plug #24

OtbmBKa Npobkn #24, rn. 18302, ceya 249, pa3dypero B 22:30 (10 muH) 2.5 gal Vis, umpkynsums 5 MyH
Tag plug #24 @ 18302' Jt 249, Milled @ 22:30 (10 min) 2.5 gal Vis, 5 min circ

OTbmBKa Npobkm #25, rm. 18607', cBeya 259, pas3bypeHo B 23:25 (13 muH) 2.5 gal TL/ TT umpkynsums 5 MuH
Tag plug #25 @ 18607 Jt 259, Milled @ 23:25 (13 min) 2.5 gal TL/TT 5 min circ

OTbmBKa Npobku #26, m. 18931, ceeya 269, pa3dypeHo B 24: 36 (16 MuH) 2.5 gal Vis, umpkynaums 5 MuH
Tag plug #26 @ 18931' Jt 269, Milled @ 24:36 (16 min) 2.5 gal vis, 5 min circ

OTbuBKa Npobkm #27, m. 19220', cBeya 278, pa3dypeHo B 1:43 (13 MuH) 2.5 gal TL/ TT umpkynaums 5 MuH
Tag plug #27 @ 19220 Jt 278, Milled @ 1:43 (13 min) 2.5 gal TL/TT, 5 min circ

Otbmeka Npobkmn #28, m. 19549, ceeva 289, pasbypero B 2:39 (13 MuH) 2.5 gal Vis, umpkynaums 5 MuH
Tag plug #28 @ 19549' Jt 289, Milled @ 2:39 (13 min) 2.5 gal vis, 5 min circ

OTbuBKa Npobkm #29, rm. 19834', cBeya 298, pasdypeHo B 3:29 (12 MuH) 2.5 gal TL/ TT umpKynsaums 5 MUH
Tag plug #29 @ 19834' Jt 298, Milled @ 3:29 (12 min) 2.5 gal TL/TT

OTbmBKa MydThI, 1. 20036°, ceeva 304, pa3dypeHo B 4:53 (51 MuUH)
Tag Sleeve @ 20036' Jt 304, Milled @ 4:53 (51 min)

Tekywwmm 3abon, m. 20074', ceeda 305
TD @ 20074' Jt 305

Mexay ceedamm 305 1 304, cOpoc akTMBALMOHHOTO Lapa
L/D Jts 305 & 304, Drop Activation Ball

Unpkynsaums 825 bbl, npombika
Circulate 825 bbls and sweeps

Mogbem Ha 20 ceeyen ¢ Bepttorom — 100K = PU
Pull 20jts w/ swivel — 100K = PU

[leMoHTax BepTiora — cnyck Ha M. 15,500" = 147 ceeyen
Rigdown swivel — POOH to 15,500' = 147 jts

KOMOMHHPOBAHHBIN MOJIXO/]T IO3BOJISIET IPOJIUTH CPOK
ci1yxk681 Joporocrosme 'HKT 6marogapst UCKIIOYEHHIO
CITO a1 mabJIOHUPOBKU CTBOJIA. DTO MO3BOJISET
COKPATHUTb JVIUTEIBHOCTD PA0OT U ONIEPAITMOHHBIC
3aTparel. ©
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applications. Moreover, the combined approach
prolongs the life of the expensive coiled tubing
eliminating wiper trips, thus saving time and
ultimately reducing costs associated with
operations.
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PASPABOTKA PELEMTYPbI CMA3O4YHOW
LOBABKW «HEDTEHOJ-COW» OJ1A BYPOBbIX

PACTBOPOB HA BQLI,HOVI OCHOBE J15
MECTOPOXLOEHNIN SANALHOW CABVIPI

DEVELOPMENT OF A FORMULATION FOR

A "NEFTENOL-SDI" LUBRICANT ADDITIVE
FOR WATER-BASED DRILLING FLUIDS FOR
WESTERN SIBERIAN FIELDS

A.I. UBKO, PTY HedTH B Ta3a (HUY) numenn H.M. 'yOkHHA
A.G.IVKO, Gubkin National University of Oil and Gas

B CBsA3U C YBETMUYEHUEM 10U Oy PEHUS HAKJIOHHO-
HAIPAaBJICHHBIX U TOPU30HTAILHBIX CKBAKUH
Tpe6OBAHMA K OYPOBBIM PACTBOPAM U IPUMEHAEMbBIM
peareHTam pe3ko BO3pOCIu. CMa304YHBIE TOOABKU
U3 BCIIOMOTATEJIBHBIX PEATEHTOB IEPEILIN B A3/
OIPEAECIIAIONUX.

B ma6oparopuu 6ypoBbIX pacTBOpoB HOLJ
«IpomeiciioBas xumus» PI'Y nepru nraza (HIY)
numMmeHU LM, Ty6KrHa UMEETCS Psii CIIEIUAJIBHOTO
0OOPYIOBAHUS, C TOMOIIIBIO KOTOPOT'O MOXKHO OLIEHUTh
3(pPEKTUBHOCTD PA3IUYHBIX PELENTYP OyPOBLIX
PacTBOPOB, CMA304HBIX JOOABOK M AHTUIIPUXBATHBIX
IIPUCAJIOK.

Lenbio HacTOAMEN pabOTHI SIBISIETCS OLICHKA CBOHCTB
CMA304HBIX JJOOABOK IPOMBIIIJIEHHOT'O ITPOMU3BOACTBA
U Pa3paboTKa CMA30YHBIX, AHTUIIPUXBATHBIX IPHUCAIOK
JU1s1 6y POBBIX PACTBOPOB.

3aj/1auert HACTOSIECH PA6OTHI SIBISIETCS
CO3JaHHE CMA304HOM JOOABKH C YJIYYIIEHHBIMHA
AHTHUIIPUXBATHBIMH CBOUCTBAMU 1 HU3KOU
MEHOOOPA3YIOIEN CIIOCOOHOCTHIO IPY COXPAHEHUN
BBICOKHX CMA304YHBIX CBOUCTB.

ITosry9eHHBIN TEXHUYECKHUH PE3Y/IBTAT 3aK/II0YAETCA B
CHIKEHUH 3HAYEHUS MOMEHTA CTPATUBAHUS OYPOBOTIO
pacTBOpPA HA I'PAHULIE «(PUJIBTPALTMOHHASA KOPKA — JUCK»,
06pabOTAHHOIO 3aBJIEHHON CMA3049HON JOOABKOIA,
MPU OJHOBPEMEHHOM CHHKEHUH IIEHOOOPA30BAHUA U
COXPAHEHWH BLICOKHMX CMA309HBIX CBOHCTB.

INocTaBineHHas 3244494 PEMIAIACh CO3AHUEM
CMA304HOM KOMITO3UIINH 1711 6YPOBBIX PACTBOPOB
Ha OCHOBE OJIEMHOBO! KHCJIOTBI U CJIO’KHBIX 3(DHPOB
OJIEMHOBOU KHCJIOTHI CO criupTamu ppakuuu C12-C14
B PA3JIMYHBIX ITIPOLIEHTHBIX COOTHOIIEHUAX 1
MOCIEAYIOIIEE MOJAETUPOBAHUE PELIENITYP CMA30YHBIX
JIO6ABOK C HMIMPOKUM JIMANTA30HOM TEMIIEPATYP
34CTBIBAHUAL.

Hamu ObLIM U3y4EHBI CMA304HbBIE I0OABKU K Oy POBBIM
pacTBOpaM B KOHLIEHTPAUAX 0,5—1,5% OO., BBIITYCKAEMBIE
OTEYECTBEHHOU U 32PYOE:KHO IIPOMBIIIJIEHHOCTBIO,
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Due to the increasing scope of directional and
horizontal wells drilling, the requirements for drilling
muds and agents have been tightened dramatically.
Previously classified as auxiliary agents, lubricants
turned into the category of basic agents.

The drilling mud laboratory in the "Oil and Gas
Chemistry" Research and Development Center at
Gubkin Russian State University of Oil and Gas has
special equipment that provide evaluation of the
efficiency of different drilling mud recipes, lubricating
additives and anti-sticking additives.

The purpose of this research is to evaluate the
properties of industrial lubricants and to develop
lubricants and anti-sticking additives for drilling fluids.

The objective of this research is to develop a lubricant
additive with improved anti-sticking properties and low
foaming capacity while maintaining high lubricating
properties.

The obtained technical result is a faster torque of
the first movement of drilling mud at the interface
«filtration cake - disc treated with the lubricant additive»,
while reducing the foam formation and maintaining
high lubricating properties.

The task set was solved by development of a
lubricating composition for drilling muds based on
oleic acid and oleic acid esters with alcohols of C12-C14
fraction in different percentage ratios and further
simulation of lubricating additive formulations with
wide range of pour points.

We have studied lubricating additives for drilling
muds in concentrations of 0,5—-1,5 vol. manufactured by
domestic and foreign industry, most of which meet the
requirements of technical specifications and regulations
on drilling muds in terms of friction coefficient
reduction, defined using the OFITE lubricating ability
tester (Fig. 1).

However, not all lubricant additives meet the
requirements for foaming tendency (Fig. 2).

The additives under study were also tested using the




OONBITUHCTBO U3 KOTOPBIX IO
CHIDKEHUIO KO3 (pUIiueHTa
TPEHUS, ONIPEAECIEHHOM Ha TECTEPE
cMa3sbiBaoneli cnocobHoctu OFITE,
VJIOBJIETBOPAIOT TPEOOBAHUAM

. . 0,
TCXHUYCCKUX YCJIOBUU U PCTITAMCHTAM f

10 6ypPOBBIM PacTBOpaM (puc. 1).

OJIHAKO MO CKJIOHHOCTH K
MEHOOOPA3OBAHHIO AJIEKO HE BCE
CMa304HBIE JOOABKHU YJOBIETBOPSIOT
TPEOOBAHUAM TEXHUYECKUX YCIOBUA
(puc. 2).

Taxoke Ha TpUOOPE 1A
UCTIBITAHUS HA IPUXBAT O/
nepenaiom aasaeHuit OFITE 6b11u
UCIIBITAHBI UCCIIEYEMBIE TOOABKH.
BonbIMMUHCTBO U3 HUX CHUKAIOT
3HAYEHUS MOMEHTA CTPATUBAHUS HA
IPaHULIE «(PUIBTPALTUOHHAS KOPKA
— aUCK>» Ha 30—40% 110 CpaBHEHUIO
C HEOO6PAO6OTAHHBIM PACTBOPOM.
DPPEKTUBHBIE AaHTUIIPUXBATHBIE
NPUCAAKA CHHXKAIOT MOMEHT
CTParuBaHus (PUIBTPALTUOHHON
KOpPKU 710 80% (puc. 3).

K HHMM OTHOCATCA MPUCATKU:
Conb6yp-1103, Dehylub-1757 u
pa3zpaboTaHHaA CMa3049HAA JOOABKA
«HEDTEHOJI-CIV» mapku CAMH-5
U AHTHUIPUXBATHAS IIPHUCAJKA
Hedrenon AITII

IIpepnaraemas cMa3o4yHas 106aBKa
«HEDTEHOJI-CIIVI» mapku CAMH-5
pa3paboTaHa Ha OCHOBE 3(PHUPOB
PACTUTENBHBIX MACEJI, O0IAACT
VJIYUIIEHHBIMY TPUOOTEXHUYECKUMU
CBOHMCTBAMU U 3KOJIOTUYECKON
06€30IACHOCTBIO. 3A5IBJICHHAS
CMA304YHAasI I0OABKA 061a71A€T
HIMPOKUM AHAIIA30HOM TEMIIEPATYP
3acThIBaHUSL: OT -10 710 -40 °C, MOXKET
OBITb IIPUMEHEHA BO BCEX THUIIAX
OYpOBBIX PACTBOPAX HA BOAHOM
OCHOBE.

Ha mecTopOoXAeHHAX 34113 THON
Cunbupu 6bLI1U IIPOBEACHBI OIIBITHO-
HpOMbIHlJICHHbIC UCIIbITAHUA
Pa3pabOTaHHOM CMA304YHOM
n06aBKH. OO6'bEKTOM HCCICTOBAHUS
CIIY>KWJI THTUOMPYIOIINI 6ypOBOMA
pactsop (MBP) Ha OCHOBE YaCTUYHO
T'UIPOJIM30BAHHOIO ITOJIMAKPHUIAMI/IA,

06pabOTAHHBIH HCCIIETyEMOI CMa3049HOM JOOABKOI.
AHAIM3UPOBAJIOCH BJIMAHUE IIPOLIEHTHOI'O COAEPKAHUA
CMA304YHOU JOO6ABKU HA CHUKEHME KOI(PPDUITUEHTA
Tpenus (Krp) 6yposoro pactsopa Ha npubope KTK-2 1 Ha
CHUYKEHUE MOMEHTA CTPATUBAHUA (MOMEHT CTPATUBAHUA,
GYHT AIONM) HA I'PAHULIE «PUIBTPALTMOHHASA KOPKA —
JUCK> Ha npu6ope OFITE i1 UCNIBITAHUSA Ha IPUXBAT
MO/ IIEPETIAIOM AaBAeHHU . OLIEHUBAJIOCH BJIUAHUE
CMA304YHOU JOO6ABKU HA (PUIBTPATOOTAAYY
(®, cm?/30 mun). [IeHOOOpa3yIone CBOMCTBA }
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Figure 1 - Effect of lubricant concentration on friction

coefficient of clay slurry
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Figure 2 — Effect of lubricant additive concentration

on slurry density
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Figure 3 - Effect of lubricant additive (1.5% vol.) at the torque
of the first movement (Ms) at the interface "clay cake — disk"

Neftenol APP.

OFITE tester for sticking under pressure. Most of these
additives reduce the torque of the first movement at the
interface "filtration cake — disc" by 30—40% as compared
to untreated solution. Effective anti-stick additives
reduce the torque of the first movement of the filtration
cake by up to 80% (Fig. 3).

These additives include: Sonbur-1103, Dehylub-1757
and newly developed lubricating additive "NEFTENOL-
SDI" of SDIN-5 model and anti-sticking additive

<
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ONPEAESAIUCE ITO PA3HULIE INIOTHOCTEN UCXOAHOIO
1 06PAa0OTAHHOI'O CMAa3049HOI JJOHABKOU OYPOBOTO
pacTBopa.

B nponecce nccneoBaHug BU3YyaIbHO OIIPEAEIIAIACH
COBMECTHUMOCTb CMA30YHOU JJOOABKH C 6YPOBBIM
pacTBopoM. ITpu BBEAECHUH CMa309HON IOOABKU B
OypPOBOI1 pACTBOP OLIEHUBAIACh CMEMNBAEMOCTD
U OTHOPOJHOCTb HOBOTI'O 6YPOBOI'O PACTBOPA.
COBMECTUMOCTB C OYPOBBIM PACTBOPOM SIBIISECTCS
O4YEHb BA)KHBIM IOKa3areseM. Ecinu cmazounas 1o6aBKa
IJIOXO CMENINUBAETCS C OYPOBBIM PACTBOPOM, OOPA3yeET
KAKHUE-THOO CTPYKTYPBI, KOTOPBIE MOI'YT IUIABATh
HAa [TOBEPXHOCTU PACTBOPA WJIH BBINA/IATh B OCA/IOK,

TO TAKasg CMAa304YHAs JOOABKA HE Oy/IET OKA3bIBATD
3(pPEKTUBHOTO BO3AEHUCTBUSA IPH OYPEHUU CKBAKUH.
OTHpPaBHOM TOYKON CPABHEHUS OPAJICA NCXOAHBINA
OypOBOI pacTBODP.

ONBITHO-TIPOMBIIIEHHBIE UCITBITAHUSA POIILIN
YCHENTHO. AHAIM3UPYA JTAHHBIE, MOKHO CJIEJIATH BBIBO/,
4TO Pa3padOTAHHAA CMA304YHAA JOOABKA 3(P(PEKTUBHO
CHMKAET KO3(PPUIIMEHT TPEHUS OYPOBOT'O pACTBOPA
npu BBeieHUH 0,3% 06., 06€CTIEYnBACT CHUKEHUE
KO3(dpuieHTa TpeHUs 6ypOBOIo pacTBOpa 601€e€ 4eEM
Ha 50% IO CPAaBHEHUIO C HEOOPA6OTAHHBIM PACTBOPOM.
ITpu BBOZIE B 6yPOBOY PACTBOP JAHHBIA ITPOAYKT HE
BBI3BIBAJI IEHOOOPA30BaHUA 6YPOBOI'O PACTBOPA U HE
YBEJIMYUBAJT (PUIBTPATOOTIAYY.

ITo OKOHYaHNUY 6YPEHUS U IIPOMBIBKU B TCYCHUE TPEX
4aCOB OIbEM 6yPOBOI'O MTHCTPYMEHTA IIPOXOAMII 6€3
3aTsDKEK. Pe3ynbrarsl NCCienoBannil HA KOHUTIIOPCKOM
MECTOPOKJCHUH ITPE/ICTABICHBI
BTa01. 1 1 Ha puc. 4, 5.

BbiBOAbI O NpoaenaHHomn pabore

1. OpopmisieTcs 3asBKA HA IOJTyYEHUE TATEHTA HA
uzobperenue B Poccuu.

2. PazpaboTaHa cMa3049Has1 KOMIIO3UIIUA JJ151 OYPOBBIX
PaCTBOPOB, COAECP:KAIASI OJIEMHOBYIO KUCIOTY U
CJIOKHBIE 3(PUPBI OJIEMHOBOM KUCIOTHI CO CITUPTAMU
¢paxumnu C12-C14 B pa3aIUIHBIX IPOLEHTHBIX
COOTHOIICHUSIX, KOTOPBIE OOPA3YIOT IPOYHBIC
IPOCTPAHCTBEHHBIE CTPYKTYPHI U 4ICOPOITMOHHBIH
ruipOMOOHBIN CJIOM HA TOBEPXHOCTU KaK METAJLIA,
T4K 1 IOPO/IBL, 34 CYET YETO JIOCTUTACTCS TTOBBIINICHHAS
CMAa3bIBAIONIAS U AHTUIIPUXBATHASI CLIOCOOHOCTD
OypOBOTO pacTBOpA.

3. PazpaboTaHa cMa304HasA JOOABKA HA OCHOBE 3(PUPOB
PACTUTENBHBIX MACEJI, O0IA/JAI0IAs BHICOKOM
CMAa304YHOU CIIOCOOHOCTBIO U 9KOJIOTUYECKOU
6€30ITACHOCTBIO. 3aSIBJIEHHASI CMA309HAs JOOABKA
006J12/1A€T U POKUM JUATIA30HOM TEMIIEPATYP
3aCThIBAHUSL: OT -10 110 -40 °C, MOXET ObITh IPUMEHEHA

BO BCEX TUIMAX 6YPOBBIX PACTBOPAX HA BOJHON OCHOBE.

4. B ormnume OT U3BECTHBIX AHAJIOI'OB, IIPEIJIArAeMas
CMa3049Has1 JOOABKa 06137a€T HU3KOH
IIEHOOOPA3YIONIEN CIIOCOOHOCTBIO, HE BIIUSIET HA
CTPYKTYPHO-PEOJIOIMYECKHUE CBOHMCTBA, HE ITOBBIIIACT
BSIBKOCTb Oy POBOI'O PACTBOPA, HE YBEJINYHUBACT
(PUIBTPATOOTAAYY, YIYUIIAET CMA304YHbBIC U
AHTUIIPUXBATHBIC CBOMCTBA 6ypPOBOI'O PACTBOPA.

5. PaspaboTraHHag cMa304HasA JOOABKA HE YXY/IIAET
KOJIJIEKTOPCKHE CBOMCTBA IIJIACTA.
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The proposed lubricant additive "NEFTENOL-SDI"
of SDIN-5 model is developed on the basis of vegetable
oil esters. This lubricant has improved tribotechnical
properties and environmental safety. This lubricant
additive has a wide range of pour points: from -10 to
-40 °C, it can be applied in all types of water-based drilling
fluids.

Pilot tests of the developed lubricant additive were
carried out at the fields of Western Siberia. The subject of
these tests was an inhibiting drilling mud (IBM) based
on partially hydrolyzed polyacrylamide, treated with the
lubricant additive under study.

Tests provided ability to analyze the effect of the
lubricant additive percentage on reduction of the friction
coefficient of the drilling mud (Kfr) using the CPC-2 unit
and the effect on the reduction of the torque of the first
movement (first movement torque, pounds‘inch) at the
interface of the filtration cake-disk using the OFITE unit
for sticking under pressure. The effect of the lubricant
additive on filtrate return was also assessed
(F, cm?/30 min). Foaming properties were determined
by the difference in density between the initial and
lubricated drilling mud.

The compatibility of lubricant additive with drilling
mud was visually determined during these tests. When
the lubricant additive was added into the drilling mud,
the mixability and homogeneity of the new drilling mud
were assessed. Compatibility with drilling mud is a very
important indicator. If the lubricant does not mix well
with drilling mud and forms any structure that may float
on the surface of the mud or precipitate, such lubricant
will not effective during drilling. The starting point for
comparison was the initial drilling mud.

Pilot tests were successful. Analysis showed that the
developed lubricant additive effectively reduces the
friction coefficient of drilling mud with added volume
of 0.3% vol,, provides reduction of the friction coefficient
of drilling fluid by more than 50% as compared with
untreated fluid. When added into the drilling mud this
product did not cause foaming nor increase in filtrate
return.

After drilling and cleanout the drilling assembly
was pulled out of hole within three hours without any
overpulls. The results of pilot tests at Konitlorskoye
oilfield are presented in Table 1 and Fig. 4, 5.

Conclusions

1. The company is currently preparing a patent request in
Russia.

2. Alubricating composition for drilling fluids containing
oleic acid and oleic acid esters with alcohols of
C12-C14 fraction in various percentages has been
developed. This lubricant form strong spatial structures
and adsorptive hydrophobic layer on the surface
of both metal and rock, thus achieving increased
lubricating and anti-sticking ability of drilling fluids.

3. Alubricating additive based on vegetable oil esters has
been developed. This additive has high lubricating
ability and ecological safety. Also, this additive has a
wide range of pour points: from -10 to -40 °C; it can be
applied in all types of water-based drilling fluids.

4. Unlike known analogues, the proposed lubricant



Taoauya 1 — Brauanue Kxonyenmpanuu cma3ounoii 006asxu «<HEOTEHOJI-CAH» mapxu CIHH-5
Ha cma3viéaronjue u AaHMURPUXeamusle CEOUCMEa uH2uouPyou,ezo 6ypoeozo pacmeopa na

OCHO6€ HaCmuiHoO zuapo.nusoeuuuozo no.zmanpwmmuda

Table 1 - Effect of NEFTENOL-SDI lubricant additive concentration on lubricating and
anti-sticking properties of inbibiting drilling mud (IDM) based on partially bydrolyzed

polyacrylamide

CocraB pactBopa
Solution composition

TemnepaTtypa
OypoBoro
pactBopa, °C
Drilling Mud
Temperature,
°C

YcnosHas
BSA3KOCTb,
cek

Relative
viscosity,
sec

P wcx, ricm?

p orig,
g/lcm?

p nocne
BCMeHuBa-
Hus, r/cvm?

p after
foaming,
g/cm?

Ktp
Kfriction

MomeHT cTparu-
BaHus (Npuxear),
yHT-aI0MM
Time of the
1t movement
(sticking),
pound-inch.

D,
mn/10MuH
npn477,5

psi

F, ml/10min
at477.5

MJ1/30'MVIH

npw 100 psi

F, ml/30min
at 100 psi

WcxopHbii BP, Heobpabo-
TaHHbIV CMa304HOM JobaBkom
«HedTeHon-CAN» mapku
COUNH-5

Initial IDM, untreated with
SDIN-5 "Neftenol-SDI"
libricant additive

20

32

0,074

275

5,2

MBP + 0,17% cma3o4Hom
nobaskun «HedprteHon-CAN»
mapku CANH-5

IDM + 0.17% of SDIN-5 "Neft-
enol-SDI" lubricant additive

20

60

0,03

150,0

2,9

MBP + 0,26% cma3o4Hom
nobasku «HedpreHon-CAN»
mapku CANH-5

IDM +0.26% SDIN-5 "Nefte-
nol-SDI" lubricant additive

20

60

0,03

100,0

3,2

MBP + 0,3% cma3o4Hom
nobaekun «HedpteHon-CAU»
mapku CANH-5

IDM + 0.3% SDIN-5 "Nefte-
nol-SDI" lubricant additive

20

54

0,03

96,0

3.1

7,2

MBP + 0,3% cMa3o4Hom
nobasku «HedpteHon-CAU»
mapku CANH-5

IDM + 0.3% SDIN-5 "Nefte-
nol-SDI" lubricant additive

20

55

1,2

0,03

79,0

7,2

MNpumeyaHue. NBP — nHrnbupytowmin 6ypoBor pacTBOP Ha OCHOBE YaCTUYHO MMAPONM30BAHHOIO NofvakpunaMmaa
Note. IDM - inhibiting drilling mud based on partially hydrolyzed polyacrylamide

0,08

oG
0e5 1
004 4

0,5

0,26

KoHueHTpauus cMasouHon fobasku B Oyposom pactsope, % 06.
Lubricant additive concentration in drilling mud, % vol.

3HaveHns KoaduLmeHTa TpeHns BypoBoro pacteopa
Values of drilling mud friction coefficient
L4 e
P — 1

03
bl 0

B VHrvbupytolmin 6yposoi
pacTBOp Ha OCHOBE HaCTUHHO

rMAPONN30BaHHOTO
nonvakpvnamuaa,
06paboTaHHbIN CMa3o4HOM
nobaskon «HedreHon-CLAN»
mMapkn CANH-5

Inhibiting drilling mud based
on partially hydrolyzed
polyacrylamide treated with
SDIN-5 "Neftenol-SDI" lubri-
cant additive

Pucynox4 — 3asucumocms K mp npouenmnozo
cooepracanusn cma3ounoil 0006asKu 6 6yposom

pacmeope

Figure 4 — Dependence of coefficient of friction
of lubricant additive percentage in drilling mud

additive has low foaming ability, does not affect
the structural and rheological properties, does
not increase the viscosity of drilling mud, does
not increase filtrate return, improves lubricating
and anti-sticking properties of drilling mud.
5. The developed lubricant additive does not
impair reservoir properties.
6. Pilot tests of inhibiting drilling mud based
on partially hydrolyzed polyacrylamide
(Poly Kem D) treated with NEFTENOL-SDI
lubricant of SDIN-5 model were successfully
carried out during drilling of directional wells
at Fedorovskoye, Konitlorskoye and Sarymo-
Russinskoye fields.
7. The proposed lubricant additive effectively
reduces the friction coefficient and the torque

of the first movement of inhibitory

drilling mud based on partially hydrolyzed

polyacrylamide (Poly Kem D) at the interface of
fileration cake-disc during drilling of all three wells.

The average value of friction coefficient and the

with untreated drilling mud.

torque of the first movement at the interface of
filtration cake-disk is more than 50% in comparison
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6. YCIEIIHO IPOBE/ICHBI ITIPOMBINUICHHBIE

<
]
UCTIBITAHUS THTUOUPYIOLIETO 6YPOBOT'O E P -
N 1 275 = ——— -—

pPacTBOPa HA OCHOBE YACTHYHO g £ l [ Vikrv6upyiowin

? T — 6ypoBow pacTBop
I'UJIPOJIM30BAHHOIO NoMuakpuaamMmuaa (Poly g o 250 4 —— i
Kem D), 06pab0oTaHHOIO CMa3049HOL JJOOABKOH 3 = TUAPONN30BAHHOTO

o ©° 200 ‘ —_— nonuakpunamuaa,
«HEOPTEHOJI-CAV» mapku CAVIH-5, npu s E 1500 O6pa60TaHHbll7(I5

8 € 156 - CMa304HoW 106aBKoM
CTPOHUTEBCTBE HAKJIOHHO-HAIIPABJICHHBIX S g -— «HedhreHon-C/IN»
CKBXHH Ha PeZJOPOBCKOM, KOHHUTIIOPDCKOM U T E ) mli)gi';'mcéﬂ(';'r'i‘l'“’r? o
CapbIMO-PyCCHMHCKOM MECTOPOXKAECHHUAX. § Z 0 based on partially hy-

S o . drolyzed polyacrylamide

7. Ipepiaraemasi CMa304Hasi JOOABKA OKA3bIBACT T = = treated with SDIN-5

5 © "Neftenol-SDI" lubricant
3(p(PEKTUBHOE CHIKEHUE KO (PUITHEHTA 5 v o = addlitie
TPEHUA U MOMEHTA CTPATrUBAHMA HA § g S o
I'PaHUIIE «DUIBTPAIMOHHAS KOPKA — JIUCK» g,g 2% . 03 o
MHTUOGUPYIONICTO 6YPOBOrO PACTBOPA HA S35

[} v
OCHOBC 9aCTUYHO ' IPOJIN30BAHHOI'O B EE S KoHueHTpauus CMaso4HON 106aBki B GypoBom pacTsope, % o6.

#8528  Lubricant additive concentration in drilling mud, % vol.

nonuakpuiamuaa (Poly Kem D) B mponecce
OypeHMs HA BCEX TPEX CKBAXKUHAX. CpETHSAA

BEJIMYMHA CHIKEHH S KO (PUIIMEHTA

P ucyuonS - 3asucumocmos momenma cmpaeueauuﬂ
TPEHHUA 1 MOMCHTA CTPATUBAHUA HA I'PDAHULIC

OMm NPOUEHMHO20 COOEPIHCAHUA CMASOUHOTL

«prIBTPANMOHHAA Sonee S0% 006aexu 6 6yPoeom pacmeope
KOPKa — ITUCK» COCTABJIACT OOJICEC 0 I1IO . .
cpg BHCH];IO Figure 5 — Dependence of the torque of the first

6025 6 movement on the percentage of lubricant additive
C HECOOPAOOTAHHBIM OYPOBBIM PACTBOPOM. inthe drillingﬂuid

8. IIpu BBOZIE B PACTBOP NpEAIaracMas
CMa3049Has1 JOOABKa HE BBI3bIBAIA
IIEHOOOPA30BAHMA 6yPOBOr'O PACTBOPA Y HE YBEJIMUNBAJIA 8. When added into the drilling fluid, the proposed

(PUIBTPATOOTAAYY. lubricant additive did not cause foaming nor increase
9. MHrubupyomui 6ypoBoi paCTBOP HA OCHOBE YACTUYHO in filtrate return.
I'AJIPOJIM30BAHHOrO Nomuakpuiamuaa (Poly Kem D), 9. Inhibiting drilling mud based on partially hydrolyzed
06pabOTAHHBIA PA3PA6OTAHHONU CMA3049HO JJOOABKOM, polyacrylamide (Poly Kem D), treated with the
UMeEET OLHOPOLHYIO CTPYKTYPY, YTO CBUAETENBLCTBYET O developed lubricant additive, has a homogeneous
XOPOIIEN COBMECTUMOCTH CMA304HOM JOOABKU C 6yPOBBIM structure, which indicates good compatibility of
PacTBOPOM U JUCTIEPTUPYEMOCTH B CPEIE OYPOBOTO lubricant additive with drilling mud and dispersibility
pacrBopa. © in the drillingmud. ©

ba3zoBbivi BY3 HedTerazosoro komnnekca Poccuum

_ ) , POCCMNCKWIN rOCYAAPCTBEHHbBI YHUBEPCUTET
Q HEDPTN UTA3A vv. .M. TYBKNHA

74-3 MexpayHapopgHas Hay4Has KoHdepeHuus «HedTb n ras — 2020» m Xlll Bcepoccmmckas
Hay4YHO-TeXHUYeckas KoHdpepeHUUs «AKTyanbHble NpobneMbl pa3BUTUS HedTerasoBoro
komnnekca Poccnmn»

C 20 no 24 anpens B PI'Y Hedbt 1 raza (HNY) nm. .M. TybkmHa nponayT 74-19 MexayHapoaHas
Hay4Has KoHbepeHums «HedTb 1 ras — 2020» n Xl Bcepoccmninckas Hay4HO-TeXHNYeCKas KOHdepeHLms
«AKTyanbHble NpobemMbl pa3BUTLS HedTerazoBoro Komnnekca Poccum», npnypoyeHHble K 90-neTHemy
tobuneto yHMBepcuTeTa.

MeponpuaTua NPOBOAATCA B LLeNAX aHanm13a OCTVXXEHWIN B HepTerasoBom HayKe 1 TeXHUKE U
onpeneneHns OCHOBHbIX HAaNPaBIEHUI HayYHbIX MCCNeAoBaHMIM, CNOCODCTBYIOLMX PA3BUTUIO
HedhTerasoBow OTpac/I 1 peanm3aLmm NPorpaMmbl Pa3padoTKM KOHKYPEHTOCMOCODHbIX OTeHECTBEHHbIX
TEXHONOTMI 1 0O0PYAOBAHNS, A TaKXKE BbISBIEHNS 1 NOAAEPXKKN NepCnekTUBHbBIX MONOAEXHbIX HAy4YHO-
nccnenoBaTenbeknx pabor.

MpennonaraeTcs paccMOTPETb LMPOKMIA KOMMJIEKC BOMPOCOB, CBA3aHHbIX C Pa3BEAKON 1 pa3paboTkom
HEMTAHbIX V1 Ta30BbIX MECTOPOX/AEHNI, TPAHCMIOPTOM, XPaHeHVeM 1 nepepaboTkon HedTn 1 rasa,
HedTexMmen, 0bopyaoBaHem, aBTomaTn3aLmen NPOM3BOACTBEHHbIX MPOLIECCOB, 3KOHOMMKOW,
NPOMBbILLIIEHHOW 1 9KONOrnmyeckor 6e30nacHOCTbIO Ha NpeanpuaTuax TIK 1 NoAroToBKoOM Kaapos.

B pamkax koHpepeHLumnn «HedTb 1 ra3 — 2020» TpagULMOHHO NIaHWpyeTCs NpoBeneHmne
V BCepoccmmckoro KoHKypca Ha fydliee cTyaeH4Yeckoe Hay4Hoe obbeanHeHme HedhTerasoBov OTpacv m
IV MexayHapoaHOW MHTeNNeKTYyanbHOW Urpbl CPpeam MOnoAexXm HedTerazoBom oTpac/n «HedtsaHasa coBa,
a Tak>xe pag 00pa3oBaTenbHbIX TPEHUHIOB, MacTep-K1aCcCoB M TEMATUYECKMX CEKLMM.
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KoHTakTHas uHgpopmavuums Contact information

MbpkeBCckM Nepeynok, 5, ctpoenune 1, odpnc 224 5/1 Pyzhevsky lane, Suite 224

Mockea 119017, Poccuinckas depepauys 119017 Moscow, Russian Federation
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Llensto Accoumaumm cneumanmnctos No KONTIOONHIOBLIM TEXHONOrUAM

M BHYTPUCKBaXNHHbIM pa60TaM ABNAETCA pa3BuTue BO3MOXHOCTEN ANA
npoq)eccvaaanoro 06LI.I,eHMﬂ caneymnanncToB, akKymMmynauna TeEXHNYECKUX
3HaHUN, 0606LI.|,eHVIe ornblTa NPUMEHEHNA MHHOBALLMOHHbIX TEXHONIOrUN,
copgencTene BHeOQPEHUNIO HOBEMLWNX pa3pa60TOK B 0611aCTU KONTIOBMHIOBbIX
TEXHONOrNN " OPYrmx cerMeHTOB BbICOKOTEXHONOIrMYHOIro He(bTeFa3OBOFO
cepBuca U CTaHOaApPTOB 6e3onacHocTn npoeseneHud pa60T.

Poccunckoe otpeneHme Accoumaumm CneumnanncToB No KONTIOOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) sBnsieTcs
MHPOPMaLMOHHOM CTPYKTYPOU, AeMCTBYIOLEN B paMkax Hekommepueckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbIX TEXHONOTMUIN», U OCYLLLECTBASET
CBOIO flefTeNIbHOCTb B COOTBETCTBUM ¢ CornalueHmnem o cCoTpyaHuyecTBe,
3aK/IOYEHHbIM Mexay AccoLMauven cCneLmanmcToB No KONTIoOUHIOBbIM
TEXHOJIOTUSIM U BHYTPUCKBaXUHHbIM paboTam (ICoTA) u Hekommepyeckum
napTHepCcTBOM «LIeHTp pa3BUTUS KONTIOOMHIOBbIX TEXHOOT Y.

3AABJIEHUNE

Mpowy npuHATL MeHs B YneHbl ICOTA-Poccuns

bamunums HanucaHune no-aHrnnumckm

Nwmsa HanucaHue no-aHrMMnckn

OTyecTBO

OpraHu3auus/KoMnaHnsa/cTpyKTypa

Lon>XXHocTb

ALpec 3neKTPOHHOM NOYThI

TenedoH cny>kebHbIN dakc

TenedoH MoOUNbHLIN

Mo4ToBbLIV afpec ANns CBA3U

LaTta Mopnuckb

MoxanyncTa, oTNpaBbTE 3aMoNHeHHOE 3asBrieHNe no dakcy: +7 499 788 91 19
WK cKaH 3asBneHns Ha e-mail: info@icota-russia.ru
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0BopyaoBaHus;

« [IpoBefeHMe nycko-HanaaoyHbix paboT u obyyeHue
CrneymnanqcToB 3akasumnka;

* [lpoBeaeHue paboT no KanuTansHOMY PEMOHTY U
MOZEpHW3aLMK 000pyaoBRaHUS;

» [ocTaska 6e3mMyTOBOV ANMHHOMEDPHOK TPYOLI;

* [locTaBka opurMHankHbIX 3aNacHbIX YacTen, UMNOPTHOM
KOMNNeKTauun 1 pacxofHblx Matepuanos Ans
KONTIOOUHrOBOro, HarHeTaTenbLHOro U a30THOro
obopynosanus, a Takke obopyaosanusa ang [P,
C peruoHanbHoro cknaga 8 r. Cypryr.

Mbi rotoBbLI OpraHu3oBaTh
AOCTABKY KOMNAeKTayuu co
cknaga B nwboe ygobHoe ans
Bac mecTo B KpaT4yauiime cpoku!

Npuémuan: TenedhoH: +7 (499) 788-91-24
E-mail: info@mashoil.ru
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