[MpaBuna Urpbl MeHAIOTCS,
KaK U TeXHoJiormyeckas coctassfioLas

PROSPECTS

20-1 MexayHapoaHast Hay4YHo-NpaKTuyeckas
KoHpepeHuus «KonTiobnHrosble TexHonorum, NP,
BHYTPUCKBa)XNHHble paboTbI»

Rules of the Game Are Changing Just
Like the Technological Component

20" International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

I06unernas 20-1 MexxayHapOogHAA HAyYHO-
pakTUudecKas KoHpepeHnus «KonTioOnHTOBLIE
TexHosuoruy, I'PI1, BHyTPHUCKBA>KUHHBIE PA6OTHD
COCTOsLIIACh 7-8 HOAOPsI 2019 roa B MOCKBE, B
roctuHuie «<HosoTeab Mocksa CUTU».

Opranu3aTopamu BeICTYIIMIIN POCCUMCKOE
oTeeHrue ACCOIIMAIUU CIIEIIUAINCTOB
O KOJITIOOMHIOBBIM TEXHOJIOTUSIM U
BHYTPUCKBAXXUHHBIM paboTaM (ICOTA-Poccus) u
PENAKIINA HAYYHO-TIPAKTUYECKOT'O )KypHaIa «BpeMs
kontiobunra. Bpems I'PIT». KondepeHniius npounia
npu O(PULINATBHON NOJAIEPKKE MUHUCTEPCTBA
3HEpreTuku Poccuiickoi Penepanu.

Crniorcopamu aBaannuch: C3AO «PHIMAIIL»
(TeHepaJIbHBII CIIOHCOD), «IIImomobepxe»
(o¢punmanbHb cnoHCop), OO0 dlakep CepBUC»,
C3AO «HoBuHKa», NOV Quality Tubing, OOO
«MamOn» (CIIOHCOPHI). B KauecTse nmaprHepa
KOH(pEPEHIIUU TPAJULTMOHHO BBICTYIIUI HAYYHO-
06pPa30BaTENBHBIN HEHTP «[IPOMBICTIOBAS XUMUA»
PIr'yYnedpru nraza (HUV) um. L.M. T'y6KuHA.

LeneBas ayquUTOPUA MEPOIIPUATUS —
NPEACTABUTENN HEPTETrA30CEPBUCHBIX,
HedTerazogo6bpIBAOMUX, IPOU3BOIAIIIX
OOOPYIOBAHUE U MATEPHUATIBI JIJIS1
BBICOKOTEXHOJIOTUYHOT O
HEPTETA30BOTO CEPBUCA KOMITAHU,
4 TAKJKE OTPACIIEBBIX By30B U
HUCCIIENOBATENBCKUX CTPYKTYP.

B 20-11 BcTpEye npuHAIN ydacTHE
135 peneraros U3 Ppa3HbIX PETMOHOB
Poccurickon ®egepanumy, CIIA,
Kuras, benapycy, 'epmannm, OAD.
OHU NPeACTABISITH 63 CTPYKTYPHI,

«[a3n1poM», «['a311pOM HEPTH»,
JIYKOWJI>, <HOBATDK>, ITakep
CepBuc», «<TaTHEPTH>, JIlnoMbepIKe»,
Weatherford, «TarpaC-PemCepBuc»,
«JlennHOropckPemCepBuc»,
«Dpak/lxxeT-Bonra», «Ypa-
Juzaitn-Tpynm, «<BBT», «BBT- }

Me>x ayHapopHasi Hay4Ho-
npakTrnyeckas KoHdepeHLUs
«KonTiobuHrosble
TexHonoruu, P,
BHYTPUCKBaXUHHbIE
paboTbI» — raBHOE COBLITUE  Novinka, FID Group, INK-
B KaJleHOape POCCUINCKOro
B TOM YHuCJie KoMNnanuu <Pocedrr»,  oTaeneHms ICoTA.

International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing and Well - g5 gsTM, PKF GIS Nefteservis,
Intervention Conferenceis the  sHINDA, Chelyabinsk Pipe

main event on the agenda of  Mill, BTV-Coiled tubing, Zenit-

the Russian chapter of ICOTA.  Service, RGM-Neft-Gaz-Service, }

20" anniversary International Coiled Tubing,
Hydraulic Fracturing and Well Intervention
Conference was held on November 7-8, 2019 at
Novotel Moscow City, Moscow.

The conference was organized by the Russian
chapter of ICOTA and Coiled Tubing Times journal.
Official support was provided by the Ministry of
Energy of the Russian Federation.

The event was sponsored by NOV FIDMASH
(general sponsor), Schlumberger (official sponsor),
Packer Service, Novinka, NOV Quality Tubing,
MashOil (sponsors). Oilfield Chemistry research
and educational centre under Gubkin University
of Oil and Gas acted as a traditional partner of the
conference.

The target audience of the event — representatives
of oil and gas service companies, oil and gas
producers, equipment and material manufacturers
for high-tech oil and gas field services, as well as
representatives of industrial universities and research
centres.

20" conference brought together 135 delegates
from various Russian regions, USA, China, Belarus,
Germany, UAE. They represented 63 entities,
including Rosneft, Gazprom, Gazpromneft, LUKOIL,
NOVATEK, Packer Service, Tatneft,
Schlumberger, Weatherford, TagraS-
RemService, LeninogorskRemService,
FracJet-Volga, Ural-Design-Group,
BVT, BVT-Vostok, Belorusneft,
FIDMASH, NOV Quality Tubing,

BP Russia, Baker Huges, Tenaris,

TKRS, Kogalymneftegeofizika,
Bashneftegeofizika, Inteko-Tubing,
Khimprom, RN-CEPiTR, RN-
BashNIPIneft, RN-Yuganskneftegaz,
RN-GRP, Welltech Oilfield Services
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BocTok», <benopycHePTh», C3AO «PHIMAIIID,

NOV Quality Tubing, BP Russia, Baker Huges,
Tenaris, C3AO «HoBuHKa», I'pynima @M/,
«HHK-TKPC», «KoraasIMHE(PTEr€O(PU3NKA»,
«bamuedrereopusnkar <MTHTEKO-TIOOUHT>,
XumMnpom», «PH-IIDIMuTP», «PH-BammtHUITNHED T,
«PH-IOrancknedreras», «PH-T'PIl», «Bentak
Ornndpung Cepsucec (PYC)», ESTM, JIKD

«I'C Hedrecepsucr», SHINDA, Yena6MHCKUH
TPyOONPOKATHBIN 3aBOJI, «BTB-KOATIOOUHT»,
«3eHuT-CepBUC», «PTM-Hed1b-I'a3-CepBUC»,

HIIIT «PocTOKTexHonorumn», HI1® «[lakep»,
«MeKaMune®prb», dT'aznpom ITXI», JTasnpom HEAPa»,
Uni-Arab Engineering & Oilfield Services, «[Isxeppu-
Hedrerazosoe o60pynoBanue», «Tom Tyns Pyc.,
«Pumepa» u Jp., 4 TAKXKE IIPEACTABUTENN BY30BCKOM
HAyKH, B 9aCTHOCTH, PI'Y HedpTH 1 raza (HUY)

um. .M. T'ybkuHa.

MexayHapOgHAs HAYYHO-TIPAKTUYECKAA
KOH(epeHIU «KONTIOOMHIOBBIE TEXHOJIOIUY,
I'PIT, BHYTPUCKBAKUHHBIE PAOOTHI> —
crapermuii B Poccuu popym, INTaBHOE COOBITHE
B KaJIEHJApE POCCUICKOTO oTaeneHus ICOTA.
3a ABa AECATUIICTHUS KOH(PEPEHIINSA
CTaJ1a OCHOBHOM ITJIOIIAIKOM, I'/IE
33aKA34YUKU U IOAPASUYUKA UMEIOT
MPEKPACHYIO BO3MOXHOCTD ITOJIYYUTh
UH(POPMALHIO 06 UHHOBAIUAX, B
TEKYIIEM TOY IMTOABUBIINXCSA HA
PBIHKE. MeponpusaTre NPOBOJUTCA
€2KETO/THO, ¥ OHO I1O IIPABY 34ACJIYKHJIO
pEnyTanuIo Npo{eCcCUOHAIBHOTO
KJIY6A IPUBEPKEHIICB
BBICOKOTEXHOJIOTTYHOT'O
HEPTETA30BOTO CEPBUCA.

KondepeHINIO OTKPLLI NPEACENATEND
ICoTA-Poccus K. T. H. KOHCTAaHTHH BypauH.

OH 1034 PaBUJI IPUCYTCTBYIOUIUX C I06MIEEM
MEPONPUATH S, IOXKEAJI KOHPEPEHIITNHU
MJIOAOTBOPHOM PAOOTHI U ITEPEAAT CIIOBO
JUIA IPUBETCTBUSA IT€HEPAIIBHOMY TUPEKTOPY
C3A0 «PHIMAIII», reHEpPasIbHOT'O CIIOHCOPA
KOH(@EpPEHIINH, AJIEKCAaHA Py IHHEBUYY.

«Hama KoMIIaHus 00JIee IBYyX JAECATHUIIETUI
HA32/] HAYMHAJ14 IIPOU3BOACTBO KOJTIOOMHIOBOI'O
060PYIOBAHUS, U B TO BPEMS MBI OY€HBb MAJIO O HEM
3HaJIM, — HA49aJIl CBOE BBICTYIUIEHHE A. JINHEBUY,

— IIPOILJIO ABA/IIIATH JIET, HO U CETO/IHS 51 HE MOT'Y
CKa3aTh, YTO 3HAIO O KOJITIOOUHIE€ A0COIOTHO BCE,
IIOTOMY YTO OCTOSIHHO HUJIET YCOBEPIIECHCTBOBAHME
TEeXHUKU. JKHBOE 06111€eHE, KOTOPOE AAPAT 3TH
KOH(EPEHIINH, TTO3BOJISET HAM, IPOU3BOIUTEAM
060pYAOBAHUS, CJIEAOBATH CAMBIM [IEPEJOBLIM
TPpEHAaM, O6ECTIEYNBATh BHEJPEHNE HOBEHIIINX
TEXHOJIOTUHA HEPTETra30BOTO cepBUCa. Ham
YAA€TCA CO3/JaBaTh TEXHUKY, KOTOPAs ITIO3BOISAET
YCUJINBATH BO3MOKHOCTH CEPBHUCHBIX KOMIAHUI,
4 MHOI/IA Y HAC TIOJIYYAETCs JJaKE ONEPEXKATh
3aIIpOCHI TOTpeduTenei. IToaToMy Hama
KOMIIAHMS BCEI/Id IPUHUMAJIA AKTHUBHOE y4aCTHE
B KOH(pepeHIIUAX «KOITIOOMHIOBbIE TEXHOJIOTUH,
I'PIT, BHYTPUCKBAKMHHBIE PA60OTBD> M OKA3bIBAJIA

terms.
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Coiled tubing market has
significant growth potential
by 2030 — 248% in monetary

RosTEKtekhnologii,
NPF Packer,
MeKaMineft,
Gazprom PKhG,
Gazprom nedra,
Uni-Arab Engineering
& Qilfield Services,
Jerry — Oil and Gas
Equipment, Top Tools
Rus, Rimera and other
companies as well

as representatives

of universities, in
particular, Gubkin
University of Oil and

B OHCTaHTVH bypamH

Konstantin Burdin [EEKCEES
International

Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference — the most long standing
forum in Russia, is the main event on the agenda of
the Russian chapter of ICOTA. For two decades, the
conference continues to be the main venue where
customers and contractors

PbiHOK KOnTOOMHIa 06M1aAaeT  have an excellent opportunity
3HAYUTENbHBLIM NOTEHLUMANOM  to receive information on
pocTta k 2030 rogy — 248% B
AEHEXXHOM BblpaXKeHUN.

innovations that have appeared
on the market this year. The
event is held annually, and it
rightfully earned a reputation as a
professional club of adherents of
high-tech oil and gas services.

The conference was opened
by Konstantin Burdin, PhD,
Chairperson of ICOTA-Russia. He congratulated those
present on the anniversary of the event, wished
the conference fruitful work and passed the floor
to Alexander Linevich, the Director General of
FIDMASH - general sponsor of the conference.

Our company began the production of coiled
tubing equipment more than two decades ago, and at
that time we knew very little about it” — A. Linevich
started his speech. “Twenty years have passed, but
today I can’t say that I know absolutely everything
about coiled tubing, because there is an ongoing
improvement in technology”. Live communication
provided by these conferences allows us, equipment
manufacturers, to follow the most advanced trends,
to ensure the introduction of the latest oil and gas
service technologies. We manage to create machinery
that allows us to enhance the capabilities of service
companies, and sometimes we even manage to
get ahead of customer requests. Therefore, our
company has always taken an active part in Coiled
Tubing, Hydraulic Fracturing and Well Intervention
conferences and supported the events. I am sure
that such meetings allow all of us moving forward
together. I wish the conference participants successful
and constructive work”.

Halina Bulyka, Editor-in-Chief of Coiled
Tubing Times scientific and practical journal also
congratulated the participants on the opening of



UM NIOJJIEPKKY. 51 yBEPEH, YTO 3TU BCTPEUU
MO3BOJISIIOT HAM BCEM BMECTE JIBUT'AThCSI BIIEPE/.
JKenaro ydacTHUKAM KOH(PEPEHIUN YCIIENTHON U
KOHCTPYKTHUBHOH PabOTEBD>.

I'TaBHBINA PEAAKTOP HAYYHO-MIPAKTUYECKOTO
JKypHasa «Bpems konTioounra. Bpems I'PIT»
TaxmHa ByJbIKA OT UMEHHU OPTIaHU3ATOPOB
TAKKE MO3/IPABHJIA COOPABIIUXCS C OTKPBITUEM
KOH(pEPEHIIUU, OTMETUB, UTO «CETOAHS KIYO
M PUBEPKEHIEB BBICOKOTEXHOJIOTUYHOI'O
HE(@TErazoBoro ceEppUCa COOPAJICS B IOJHOM
COCTaBE».

BpeMﬂ CTpaTternm

HachImeHHYIo IporpaMmy KOH(PEPEHIINY,
BMECTHUBIIYIO B IIECTU CEKIUAX 32 BLICTYIIJICHUA,
OTKPBLI CTPATETNYECKUA JOKIIA] «Byayee
poccHurickoro He()TeCepBHCHOT'O PHIHKA,
BKJIIOUYAA €ro CErMEHTHI — KOJXTIOOHHT B I'PII», ¢
KOTOPBIM BBICTYIIUJI PYKOBOAUTEIIb AHAJIUTUYECKOMN

rpynnsl RPI Research
iﬁﬁ;jﬁltmg Bammm OxwupaeTcs, yTo B rnepvop ¢ 2019 no
TTOKIa 1K 2030 rop pbiHOK Pl OypeT pactn

NEPEYUCTUIT (PAKTOPHI,
KOTOPBIE YIUTBIBAIHUCH
MPU COCTABJIIEHUH
MPOTHO30B, B TOM YHUCJIE
MIPOTHO30B KOJTUYECTBA

nepvopa 577,3 mnppg pybnen.

cermeHT MIPI.

[annHa bynbika
Halina Bulyka

Ha 13% B rog 1 JOCTUTHET K KOHLY

OCHOBHbIM ipaliBepPOM pOCTa CTaHET

the conference, noting
that “today the club of
adherents of high-tech
oil and gas services has
gathered in full”.

PROSPECTS

Strategy time

Tight conference
program, which
comprised 32
presentations in six
sections, was opened
by the strategic
presentation “The
Future of the Russian
Oilfield Services
Market, Including
Coiled Tubing and
Fracturing Segments”, delivered by Vadim
Kravets, the head of the analytical group 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 0il production
in the Russian Federation for the
period until 2030 and the forecast of

HEPTECEPBUCHBIX

onepanui ¢ pa3ouBKOHU

10 CETMEHTAM
PbIHKA. Bplinu

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

production by type of oilfield (mature,
new, yard-to-recover reserves, offshore)
were presented. The speaker provided
retrospective dynamics of the oilfield

npejcTasiaeHs 6azoseiir,  Of the period.

TECCHMMCTHYCCKII Multi-stage fracturing operations
¥ OTITHMICTIHCCKHI will become the main driving force
CLIEHApHH 1OOBIYU

uedTu B PO Ha nepuos of growth.

110 2030 roga 1 IpOrHo3
JOOBIYH ITO TUITAM MECTOPOXKIEHUHN (CTAPBIE, HOBEIE,
TPU3, menbd). JJaHa peTPOCNEKTUBHAA JUHAMHKA
HePTECEPBUCHOTO PeIHKA PP B 2005-2018 rogax ¢
YKa3aHHEM €I'O OCHOBHBIX JPAUBEPOB B 3TOT IEPHOT,
M IIPOTHO3HAA JTUHAMHKA 3TOTO PbIHKA Ha 2019-2030
TOJBIL.

B npornose B
Ka4eCTBE IIPUYHH
pOCTa 0O'bEMA PBIHKA
BBIJICJIEHBIL:

* YBEJIMYEHHE YUCIIA
He(dTeCcepBUCHBIX
oreparnuni;

* POCT CTOMMOCTH
OIEPALUN BCJIEACTBHE
UX YCJIOKHEHUA
(Hatipumep, B
cermenTe I'PIT
BCJIEICTBUE
BO3PACTAHMA YUCIIA
onepanui MI'PIT u

Bagnm KpaseL,
Vadim Kravets

YBEJIUYECHUA YUCIA
HX CTAJIUH NN

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 growth
during this period was demonstrated by the hydraulic
fracturing and multi-fracturing operations segment
(+46.0 billion rubles), which accounted for 649% 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 }

Ne 4 (070) [Jexkabpns/December 2019 9



[TIEPCITEKTHBDI

cnoxHocTu onepanui KPC);
¢ UHQIAIUOHHBIC ITPOILECCHI.

ITo cpaBueHMIO € 2018 rOAOM COCTAB IATEPKU
KPYIIHEHIINX CETMEHTOB HE(PTECEPBHUCHOTO
PBIHKA U3MEHUTCS. Hanbonbmui nporpecc
OXKHJIAETCS B CETMEHTAX CONIPOBOXKIECHUS
o6ypenusd u I'PIT.

Bpu1a NIPEACTABAEHA JUHAMUKA OO'bEMA PBIHKA
konTio6mHra B 2007-2018 rogax. HauOoIbIIni
POCT B 3TOT IEPUO]] TPOJEMOHCTPUPOBAT
cermeHT onepauu npu I'PIT u MI'PI1
(+46,0 mppa py6), obecrieduBiinit 64,9% pocra
PBIHKA KOJITIOOUHTA.

CaMBbIf JOPOTI'OH 1 OOBEMHBIH B JIECHEKHOM
BBIPA’KEHUU cerMeHT onepanuii ¢ THKT — ato
ontepannu ['PT], Bkmowyasa MI'PIT Ha HOBBIX
CKBa)XMHAX. Ero 06beM B 2018 rogry COCTaBUI
48,3 mapa py6. (60,8%).

B HacTosmee BpeMs CTPYKTYPa PBIHKA OCHOBHBIX
KONTIOOMHI'OBBIX ONEPALINH BBITIAAUAT TAK:

* 06paboTka 1311 CKBa’KUHBI ¥ BBI3OB IPUTOKA
(6e3 yuera I'PIT);

* IOArOTOBUTENbHBIE pa60THI K 'PIT, OCBOEHME
CKBaXUHBHI ntoce I'PIT;

* TOArOTOBKA CKBaKMHBI K 3bC, OCBOECHUE TTOCIE
3bC;

* MIOATOTOBKA B 9KCIUIYATALIUIO U PEMOHT
HATHETATEIbHBIX CKBAXKUH/OCBOECHHE BHOBb
IpOoOypPEHHBIX CKBAKUH;

e npouue BUibl padot KPC;

» onepanuu npu I'PITu MI'PI];

e onepauyu rpu 6ypenuu u 36C.

Han601p11yIo JOJII0 PhIHKA KOJITIOOUHI'A B
(PHU3UYIECKOM BBIPA’KEHHUH COCTABJIAIOT ONEPALITUH
npu KPC (71,2%), IpyU 3TOM B JIEHEKHOM BBIPAKEHUN
OHU COCTABJIAIOT JIUIIb 35,2%. O6paTHas
KapTuHa Haonopaercs B cermeHTe I'PIT u MIPIT.

B ¢pn3nueCKOM BBIPAKEHUU UX JOJII COCTABIIAET

26,8%, TOr/1a KAK B JICHEKHOM

BBIPA’KEHUU 3TOT CETMEHT

nepBeHcTByeT — 60,8%.

PBIHOK KOJITIOOMHTIA OOJIaA€eT

K 2030 rogy — 248% B IECHEXKHOM
BbIpaXeHUU. POCT OyzeT 00yCI0BIEH
YBEJIMYEHUEM KOJIMYECTBA
Oonepanyii U CE0ECTOUMOCTH
OTJIEJIbHBIX OINIEPALIVI B CBA3U C
MOBBIINIEHUEM TEXHOJOTUYECKON
CJIOKHOCTHU. OTHAKO B CBSA3U C
MOABJIEHUEM PALA POCCUNCKUX
npousBojcTB 'HKT oxupaercs
CAEP)KUBAHUE CTOUMOCTH

nnaHKW.

Cepren CMakoB
Sergey Simakov

AManbCcKum KnacTep CerogHs
npeacTaBnseT cobomn

OTAENbHbIN CErMEHT, rae
3HAYHUTCJIbHBIM IIOTCHIINAJIOM POCTA CTaHp,apTHble rl/|6|(l/|e pr6b|
NPOCTO He paboTatoT. ANnHbI
rOPU3OHTasNIbHbIX CTBOJOB B
cpepHeM Tam coctasnsaoT 1500 m,
nposBRseTcs TeHAeHUUSA K X
yBenuyeHumto o 2000 m. Bce 3tn
obcToATeNbCTBa NOAHNUMAIOT
TEXHONOIMNYECKYIO N TEXHUHECKYIO  sophisticated and expensive.

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

It is expected that between
2019 and 2030 the hydraulic

Ooreparn.

B 2006-2018 roiax KPyMHEHIITUM
cerMeHTOM pbiHKA I'PIT ABIAIUCH
orepanyy ogHocragunaoro I'PIT
Ha IIepexoiAmeM (pOH/Ie CKBAXKUH,
KOTOPBIE COCTABIANN 49,7% PBIHKA
B (pU3MYECKOM BLIPAKEHUU. B
2018 rony 06'b€M PBIHKA BBIPOC IO
cpaBHEeHUIO € 2017 rogoM Ha 29,2% u

Yamal cluster today is a separate
segment where standard CT
simply does not work. The
length of horizontal wellbores

is on average 1,500 m, with a
tendency to extend to 2,000 m.
All these circumstances raise the
technological and technical bar
rather high.
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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



COCTaBUJI
133,1 mapp py6Iieit.
DTOT POCT OB CBSI3aH
B IIEPBYIO OYEPED
C YBEJIMUEHUEM
KOJIMYECTBA Ollepauid
MTIPII, KOTOpBIE CTAIH
00JIe€ TEXHOJIOTUYECKHU
CJIOKHBIMH U
JIOPOrOCTOAMUMH.
OXUAETCS, YTO B
nepuop ¢ 2019 o 2030
rog, petHOK I'PIT 6yner
pactu Ha 13% Brogu
JOCTUTHET K KOHILY
nepuona 577,3 Mapn
pyb6iei.

B ycnosusix, koraa Bce 6onbluyto
4acCTb NOTEHLUMANbHbIX

3anacos yrneBofopoaHOro
Cbipbsi COCTABNAIOT
TpyAHOU3BIEKaEMbIE,
3HauYUTENIbHO pacLLINPAIOTCA
BO3MOXHOCTU MPpUMeHeHNA
'HKT B KayecTBE MHCTPYMEHTA.

In conditions when an
increasingly large part of

the potential hydrocarbon
reserves are hard to recover the
possibilities of using CT as a tool
are greatly expanded.

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.

PROSPECTS

Coiled tubing times

“Coiled Tubing as an Integral Part for
Solving Problems at the Field. Current
Challenges”. This was the topic of the
presentation by Sergey Simakov, COIL
Tubing Expert Division of PVS for Assets Well
Intervention Section, Gazpromneft NTC. The
present challenges as well as lessons learned
(not only positive) from individual subsidiaries
were at the center of the story. Changes in the
characteristics of modern CT operations have

OCHOBHBIM JIPAVUBEPOM POCTA CTAHET CETMEHT
MTI'PII, KOTOPBIA y2KE IIPEB3OLIE B COBOKYIIHOM
00bEME PBIHKA OHOCTAJUkHbIE onlepaniuu I'PI1,

a kK 2020 rony ero A0JIA B IEHEKHOM BbIPAKEHUH
BO3pacTeT 10 81,4%. D10 6yAeT 06yCIOBIEHO POCTOM
TEXHOJOTUYECKON CIIOKHOCTU U CEOECTONMMOCTH
onepanmii I'PTI.

Bpemsa KONTIOOMHra
«THKT Kak HeoT'’beMJIEMAS YACTD JIJIA
pelIeHus 321249 Ha CKBa>KHHE. BEI3OBHI
CETOAHANIHETO JH > — TAKOH JIOKJIAJ, O3By YU
Cepreri CHMaKOB, 9KCIIEPT YIIPABJICHUA
UHTErPUPOBAHHBIX pemenui no BCP bioka
NPOEKTHO-(PYHKIIMOHAIBHOT'O OOECTIEUYEHU A
akTuBoB OO0 JazmpomHedTs HT1l». CTOsIIIUE 1
pEIIAEMBIE BBI3OBBI CETOHSAIHETO JIHS, BBIYYEHHEBIE,
IPUYEM HE TOIBKO HOJIOKUTEIBHBIE, yPOKH IO
OTAENBHBIM IOYEPHUM OOMIECTBAM OKA34JIUCh B
LIEHTPE NTOBECTBOBAHM . BblJIa OXAPaKTEPHU30OBAHA
JUHAMUKA U3MEHEHU A XAPAKTEPUCTUK
COBPEMEHHBIX Onepanui ¢ npumenenueMm 'HKT.
BbIiEIEHBI UX OCHOBHBIE BU/IBL:
* UCCJIEOBAHUE CKBAXXUH, AKTUBALIUSA Y3JI0B
3aKaH4YMBAHUA IIpU nposegeHun MI'PIT;
* OTKpBbITHE-3aKPbITUE TOPTOB MI'PIT, ycTaHOBKA
Ipo6OK, Ppe3epoOBAHUE U T. [1.;
* paJUaJIbHOE BCKPBITHE IIACTA,
» 6ypenue Ha 'HKT.
I'maBHBIM NPUMEHAEMBIM AraMeTpoM 'HKT
B HACTOAIIEE BpeEMA ABndgeTcA 50,8 MM. DTOT
BBIOOD OOYCJIOBJIEH IIPEK/IE BCETO YBEITUYEHUEM
NPOTAKEHHOCTH TOPU3OHTATIBHBIX YYaCTKOB
CKBaXMH. OTHAKO HA IMabCKOM Kj1acTepe
OOJIBIION MOTEHIIU A K UCITOJIb30BAHUIO UMEET
THKT guametrpom 60,3 MM, EMKOCTb Y3714
HAMOTKH KOTOPOIT 6300 M. SIMaIbCKUIH KJIACTEP
CErOJIHS IPEJCTABIISIET COOOU OTAEIbHBIN
CEIMEHT, I7I€ CTAHJAPTHBIEC THOKHE TPYObI
MPOCTO HE pAOOTAIOT. JJIMHBI TOPU3OHTAJIBHBIX
CTBOJIOB B CPEIHEM TaAM COCTABIAIOT 1500 M,
NPOABJIAETCA TEHAEHIINA K UX YBEJTUYEHUIO 10
2000 M. Bce 3T 06CTOATENBCTBA ITIOJJHUMAIOT
TEXHOJIOTUYECKYIO U TEXHUYECKYIO INIAHKU.
B Hacrosmee BpeMa KOMITAHUA IIPOXOJUT }

been described by the speaker. He outlined the main

types of operations:

* Well surveying, activation of well completion units
during multi-stage fracturing;

* Multi-stage fracturing ports opening and closing,
installation of plugs, milling, etc,;

* Radial drilling;
» CT drilling.

The main coiled tubing diameter currently in use is
50.8 mm. This choice is primarily due to the increase
in the length of horizontal sections of wells. However,
in the Yamal cluster there is great potential for the
use of 2 60.3 mm coiled tubing, with the reel capacity
of 6,300 m. The Yamal cluster today is a separate
segment where standard CT simply does not work.
The length of horizontal wellbores is on average
1,500 m, with a tendency to extend to 2,000 m.

All these circumstances raise the technological and
technical bar rather high. Currently, the company is
undergoing a contracting procedure for an injector

with a pulling force of 45 tons.

The challenges faced during the development
of the Yamal cluster and requiring complex, non-

Knto4yeBbiM 3n1€eMeHTOM
pa3BUTUA FOPU3OHTaNbHbIX
CKBaXXMH TypOHa CTano
npuMmeHeHme XxXunakoctum Pl

(Ha BOgHOM M yrneBOJOPOAHOMN
OCHOBAaX) B TaHAEME C
TexHonornem 3akaH4nBaHusA
ANnsi MmynsTUcTagumHoro P ¢
NnpUMeHeHneM CABUXHbIX MydT,
ynpasnsembix Ha MHKT.

A key element in the
development of Turon horizontal
wells was the use of hydraulic
fracturing fluid (water and
hydrocarbon based) in tandem
with completion technology for
multistage hydraulic fracturing
using sliding sleeves controlled by
coiled tubing.

standard solutions
were described. The
speaker informed
about the tasks
set and the actual
outcomes, including
the issues that had
to be addressed
additionally. Data on
a specific well with
complex profile,
on work progress,
difficulties and
lessons learned were
presented.

The ways of
improving the
CT services were
indicated, the
development
potential of
which is based
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[TIEPCITEKTHBDI

IPOLEAYPY KOHTPAKTOBAHUS YKE C UHKEKTOPOM,
TAT'OBOE YCHJIUE KOTOPOTI'O 45 TOHH.

BBpIN OXapaKTEPU3OBAHBI BEI3OBHI,
IIOCTABJIEHHBIE B IIPOLIECCE OCBOCHUA
SAMaIbCKOroO KJIACTEPA U TPEOYIOMUE CIOXKHBIX,
HECTAHAAPTHBIX paboT. PacckazaHo O TOM,

KaKHE CTABUJIMCh 32/Ja4H U 4TO ObLIO MIOJIYYEHO
10 (PAKTY, KAKHE BONPOCHI NPHUIILIOCH PEMIATD
JONONHUTENBHO. ITpEeACTABIEHBI JAHHBIE TIO
KOHKDPETHOU CKBAXKHUHE CJIOKHOTO PO,

0 XOJI€ PA6OT, BO3HUKIIUX B UX [IPOLIECCE
CJIOKHOCTSIX U U3BJICYEHHBIX YPOKAX.

VKazanel yTH yiaydieHus cepsuca 'HKT,
MOTEHIMAJI PA3BUTUA KOTOPOI'O OCHOBAH Ha
YCIIOKHEHUN TEXHOJIOTHUH U IPUBJICYEHUH
MHHOBALIMOHHOT'O OOOPYAOBAHUS.

«[IpaBuI1a UTPBI MEHAIOTCH, KAK U
TEXHOJIOTMYECKA COCTABJIAIONIAS», — HAYAJI
cBoit goknan «IpuMeHeHHEe KOJITIOOHHTA
B YCJIOBHAX TPYAHOH3BJIECKAE€MBIX
3aI1aCoOB» JUPEKTOP IO PA3BUTUIO OU3HECA U
HOBBIM TexXHOIOTUAM OO0 JTakep CepBuc»
Kamuias KapuMoB. B ycinoBuax, Korjaa Bce
OOJIBIIYIO YACTh MOTEHIIUAJIBHBIX 3a11ACOB
YITIEBOJOPOJHOIO ChIPbsI COCTABIIAIOT
TPYIHOU3BIIEKAEMBIE, HE(PTECEPBUCHBII PHIHOK
BBIHYK/IEH YUYUTBIBATD 3TO OOCTOATENBCTBO
K4K B IUNIAHE TEXHUYECKOTI'O OCHAMEHUSA, TAK U B
MJIAHE MHXKEHEPHOTO MOAX0/1a — O60PYIOBAHUSA,
JM3AMHOB, MATEPUAJIOB. [Ip1 3TOM 3HAYUTEIBHO
PACHIUPSIOTCS BO3MOXKHOCTHU ITpuMeHeHuss THKT
B KQ4ECTBE UHCTPYMEHTA.

Bputn pecTaBIeHbl OCHOBHBIE THUIIBI
3akaH4yuBaHUs 1pu MCI'PIT 1 ux npeumyiiecTsa.
Taxk, B CIIIA 80% onepanui npuxogurcs Ha Plug &
Perf, TO3BOJIAIOMNX OCYIIECTBUTD MAKCUMAJIbHBIH
oxsart (SRV). B Kanane 80% cocrasnsaior ITTIM
(TTOMHONIPOXOHBIE MHOI'OPA30BbIE IOPTHI),
OCHOBHOE€ KOHKYPEHTHOE IIPEUMYINECTBO KOTOPBIX
— MaKCHMaJIbHAs CKOPOCTb. B Poccuu B 90%
CJIY44€B IIPUMEHAIOTCA MIAPOBbIE KOMIIOHOBKH,
06€CTIEYNBAIOINE SKOHOMUYHOCTD.

JIOKJIAJ9UK NOJAPOOHO OCTAHOBUJICA HA THUIIE
3axkaHuuBaHus Limited Entry.

bbb npeacTaBieH AU3anH KIaCTEPHON
nepdopanuu ¥ OXapaKTEPU3OBAHO KOJINYECTBO
KJIACTEPOB. 3HAYUTEJIbHASA YACTh BBICTYIIJIEHUSA
ObL1a IOCBAIEHa TexHonoruu Plug & Perf, ee cytu n
PE3YyNAbTATAM IIPUMEHEHU . 3AKJIIOUNUTEIbHAS YaCTh
copeprkata UHPOPMALIUIO O ITAPKE OOOPYAOBAHUS
I'HKT u I'PII komnanuu «[lakep CepBuc» U
KOMIIJIEKTHOCTHU (PJIOTOB.

KoHcranTuH bypauH, K. T. H., IVIABHBIN HHXXEHED
JENapTaMEHTa II0 PEMOHTY CKBAXHH ¢ THKT
KoMnaHuU «JIl1roM6€epske» BBICTYIIHII C JOKIA/IOM
«Ha Iy TH K ClIAIeMY APAKOHY». 3a11AChl TYPOHA
COCTABIAIOT 1,1 TPUIJIMOHA KYOUYECKHUX METPOB
raza (4To nNpUOIU3UTEIBHO PABHO 50% JOKA3aHHBIX
3amacoB raza Kanazpl, cornacHo oruery BP B 2017
roay). CymecTBYIOT JIU PELMICHU S [IJIS1 U3BJICUECHU S
YIVIEBOJOPO/IOB U3 IUIACTA, IPEJCTABIIAIONIETO
COOOM HEKOHCOMUAUPOBAHHBIN IECYAHUK C
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Spnyapa Abycanvmos
Eduard Abusalimov

bbino paccmoTpeHo
ncrnionb3oBaHne HOKOBbIX
rOPU30HTaNbHbIX KaHaNnoB
Manoro guamMmeTpa C TOYKMU
3peHus n3BnevyeHns
TPYAHOW3BMEKaEMbIX
3anacoB 13 HEOAHOPOAHbIX
MIOTHbIX KONNEKTOPOB.

The use of lateral horizontal
channels of small diameter
was considered from the
viewpoint of extracting
hard-to-recover reserves
from heterogeneous dense
reservoirs.

on the complexity of
technologies and the
attraction of innovative
equipment.

“The rules of the
game are changing, just
like the technological
component”. These were
the first words of the
presentation “Coiled
Tubing Operations
under the Conditions
of Hard-toRecover
Reserves” delivered
by Kamil Karimov,
Director for Business
Development and New

Technologies, LLC Packer
Service. In conditions
when an increasingly
large part of the
potential hydrocarbon
reserves are hard to
recover, the oilfield
services market is forced
to take into account

this circumstance both
in terms of technical
infrastructure and in
terms of engineering
approach — equipment,
designs, materials At

the same time, the
possibilities of using

CT as a tool are greatly

expanded.

The main types of completion for multi-stage

fracturing and their advantages were presented.

So, in the US 80% of operations are done by

Plug & Perf, which allows for maximum coverage
(SRV).In Canada 80% of the total number of ports
is full-bore reusable ports, the main competitive
advantage of which is maximum speed. In Russia, in
90% of cases ball assemblies are used that provide
economic efficiency.

The speaker dwelled in detail on the "Limited Entry”
type of completion.

The design of cluster perforation was presented,
including characterization of the number of clusters.
A significant part of the presentation was devoted to
Plug & Perf technology, its essence and application
results. The final part contained information on the
CT and fracturing fleets of Packer Service and the
completeness of the fleets.

Konstantin Burdin, Ph.D., Chief Engineer of the
CT Department at Schlumberger, made a presentation
“On the Way to the Sleeping Dragon”. Turon’s
reserves are 1.1 trillion cubic meters of gas
(approximately 50% of Canada’s proven gas reserves,
according to BP report in 2017). Are there solutions
for the extraction of hydrocarbons from the reservoir,
which is unconsolidated sandstone with a reservoir



IJ1IACTOBOM TeMIieparypou 15 °C? Umeercs nmu
OIBIT CEJIEKTUBHOMN TOOBIYU U 3AKAHUHUBAHUSA
TOPHU30OHTAJIbHBIX CKBAXKHH, OOECIIEYUBAIOIETO
NPEAOTBPAIIEHUE MUTPAIIUY ITIECKA U3 ILIACTA 6€3
UCTIOJIb30BAHUS cucTeMbl Gravel pack? Kak u 3a
CYET YErO KOMIIAHUA-ONEPATOP MOIYUAET BEITOAY
OT pa3pabOTKH HOBOI'O PE3€PByapa Ha brown
fields?

OCHOBOV TEXHUYECKOI'O PEMIEHU CTAJIO PEJKO
HUCHOIB3yEMOE YCTPOHMCTBO KOHTPOJIS IPUTOKA
C YHUBEPCAJIbHBIMU NNECYAHBIMU (DHUIIBTPAMU-
3KPAaHAMH U OJA3EMHBIM OOOPYJOBAHUEM JIJIS
CEJIEKTUBHOTO CTUMYJIMPOBAHUA. KitoueBbIM
3JIEMEHTOM PAa3BUTHUS TOPU3OHTAIBHBIX CKBAXKHUH
TYPOHA CTAJIO IPUMEHEHHE XXUAKOCTU ['PIT
(Ha BOAHOU U yIJIEBOAOPOAHOM OCHOBAX) B
TAHJIEME C TEXHOJIOTHUEN 3aKAHUYNBAHUS JIJIS
myasTucTagurunoro I'PIT ¢ npuMmeHneHueM
CABMKHBIX MY(T, ynipasisgeMbiX Ha [HKT.
JanpHeniee yipaBIeHUE CEJIEKTUBHOU JOOBIYEH
TAKKE BO3MOXKHO HA IPOTAKEHUH BCETO CPOKA
IKCILIYATALIUN CKBAXKUHBIL. YCIIEMTHOE IPUMEHEHNUE
MOA3EMHOTI'O OOOPYAOBAHNA U UHTEHCU(PUKALITUHU
nsacTta B 3anagHou Cubupu u AHAO noaTBepKaaoT
BO3MOKHOCTD U3BJICUEHU TPUOBLIN U3
CYIIECTBYIOWIEN JOOBIBAIOMEN NH(PPACTPYKTYPBL.

C T€XHOJIOI'HEH IOBBIIIEHH A
HedTEen3BIeYCHH A H3 HEOTHOPOTHBIX
KapOOHATHHIX KOJJIEKTOPOB C IPHMMEHEHHEM
OOKOBBIX TOPH30HTAJIBHEIX KAHAJIOB
MNPUCYTCTBYIOMUX O3HAKOMUJI DXyap.,
AGyCcaITMMOB, HAYaIbHUK CJ1yxK6b1 OI13
HenTpa I'TM LleHTpa TEXHOJOTUUYECKOTO
passutus [TAO «TaTHEPTH». BBIIIO pACCMOTPEHO
HUCMNONIB30BAHUE HOKOBBIX FTOPHU30OHTAIBHBIX
KaH4JIOB MaJIOTO IMAMETPA C TOYKH 3PEHUS
U3BJICYEHUA TPYJTHOUSIBIEKAEMBIX 34I1ACOB U3
HEOJHOPOAHBIX IVIOTHBIX KOJUIEKTOPOB. OCBENIEHDI
TEXHOJIOTUYECKUE PEMEHU A, UCTIOTb30BAHHBIE
B KOMITAHUH, IIPO6GJIEMBI, OTMEYEHHBIE IIPU
BHEJIDEHUU TEXHOJIOI'UH, A TAKIKE PEZYIBTATHI
NPUMEHEHHNA U TOYKH TEXHOJIOTUYECKOI'O POCTA.

B nocnenHue rojpl 001N BEKTOP pa3paboTKu
B ITAO «TaTHE(Th» CMEILACTCS
B CTOPOHY MECTOPOXK/JAECHUH,
CJIOKEHHBIX KAPOOHATHBIMHU
MIOPOJAMHU, OTHOCSAIIUMUCS K
KaTETOPUHU TPYAHONU3BIECKAEMBIX
C OOI1Ie1 JOJIEN U3BJIEKAEMBbIX
3a14COB 57%. CneyeT OTMETUTb,
4TO TEKYIHE TEMIIBI OT60PA
34I14COB HE MO3BOJAIOT 3PPEKTUBHO
BBIPAOATHIBATD BECH PECYPCHBIM
IOTEHLUAJL

IIponecc pa3paboTKU JaHHBIX
M7IACTOB OCJIOKHSAETCS HAJTUYHEM
€CTECTBEHHBIX TPEIUH,
MPOCTHUPAIONINXCS B BEDTUKATBHOM
HAaNPaBJICHUH, OTCYTCTBUEM
adpPexruBHON cucremsl IT1]]
U GJIM3KHUM PACIIOJIOXKEHHUEM
BO/IOHACHIIEHHBIX I1JTACTOB, }

bbina npepcraBneHa
KOMMOHOBKa Anie
HanpaBneHHOro bypeHus
CHB54, npegHa3Ha4yeHHas
Aans OypeHus 6oKoBbIX
CTBOJIOB, B TOM YucC/e Ha
HeobcaXeHHbIX y4acTKax
CKBaXXWH, CUCTIONB3OBAHNEM  extend in the vertical direction, the
KONTIOOMHra.

An assembly was presented
for SNB54 directional drilling
assembly was presented that
is intended for sidetracking,
including in open-hole
wellbores with the use of
coiled tubing.

temperature of 15 degrees?
Is there experience in
selective production and
completion of horizontal
wells that prevent sand
migration from the
formation without using
the Gravel Pack system?
How and by what means
does the operator benefit
from the development of a
new brown-field reservoir?

The basis of the
technical solution was the
rarely used inflow control
device with universal
sand filter screens and
underground equipment
for selective stimulation. A key element in the
development of Turon horizontal wells was the use
of hydraulic fracturing fluid (water and hydrocarbon
based) in tandem with completion technology
for multistage hydraulic fracturing using sliding
sleeves controlled by coiled tubing. Further selective
production management is possible throughout the
whole life of the well. Successful use of underground
equipment and reservoir stimulation in Western
Siberia and the Yamalo-Nenets Autonomous Area
confirm the possibility of profiting from the existing
mining infrastructure.

Eduard Abusalimov from the Technological
Development Centre of Tatneft presented the
technology of enhanced oil recovery from
heterogeneous carbonate reservoirs using
lateral horizontal channels. The use of lateral
horizontal channels of small diameter was considered
from the viewpoint of extracting hard-to-recover
reserves from heterogeneous dense reservoirs.
Technological solutions used in the company,
problems faced during the implementation of the
technology, as well as application results and points of
technological growth were highlighted.

In recent years, the overall development vector at
Tatneft has shifted towards carbonate
rocks with hard-to-recover reserves
with 57% share of recoverable reserves.
It should be noted that the current
production rates do not allow to
effectively use all the resources.

The production from such
formations is complicated by the
presence of natural fractures that

Mixann JleBkoBunY
Mikhail Levkovich

absence of an effective reservoir
pressure maintenance system and the
close proximity of water-saturated
formations, which alltogether increase
the risks of water breakthrough,
especially when applying reservoir
stimulation methods. The Bashkir

and Tournaisian stages are also
characterized by low reservoir pressure
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4TO B COBOKYITHOCTH YBEJIUYHUBAET PUCKHU
M POPBIBA INIACTOBOM BOABL, OCOOEHHO NIPU
PUMEHEHNUU METONOB CTUMYJIALINY I1ACTA. 115
OAIMKHUPCKOr'O U TYPHENCKOTO IPYCOB XAPAKTEPHO
TAKXKE HU3KOE IJIACTOBOE JABJIEHHUE (B CPETHEM
50-30% oT HayasbHOrO). [IepeuncieHHbIe
(PaKTOPBI OKA3BIBAIOT HETATUBHOE BIUSIHUE HA
KO3(P(PUIIUEHT U3BJICYEHUS YITIEBOJOPOJOB U HA
OPOAYKTUBHOCTB CKBAXKHH.

s pemenuns 3a1a9d UHTEHCU(PUKATTUNA
MNPUTOKA HEPTHU B ITUX YCIOBUAX
MU POKOMACHITAOHOE NIPUMEHEHUE MOy YUTU
MIPOCTBIE CONSTHOKUCJIOTHBIE OOPA6OTKH, 4 B
JaJIbHEUIIEM U 6OJIEE CJIOKHBIE CEJIEKTUBHBIE
TEXHOJIOTUHY, TAKUE KAK [IUKINIECKUE
KHUCJIOTHBIE OOPAO6OTKH C MPUMEHEHUEM
KUJIKOCTEH-OTKJIOHUTECH. 3HAYUTEIbHAS
JIOJIS1 KAPOOHATHBIX OO'BEKTOB PA3PAOOTKHU
3KCIUIYATUPYETCA C IPUMEHEHUEM CKBAXKUH
C OTKPBITBIM F'OPU30OHTAIbHBIM OKOHYaHHUEM,

B KOTOPBIX MHOTOKPATHBIE KUCJIOTHBIE
00pPabOTKHU CO BDEMEHEM HE IIPUHOCAT
3KOHOMHUYECKH OOOCHOBAHHBIX PE3YIBTATOB
U UMEIOT HEAOCTATOYHYIO
NPOAOJIKUTENBHOCTD 3P deKTa
(OKOJIO 3—5 MECALIEB).

Cnenuanucramu [TAO «TatHEPTh>
1 OO0 «TarpaC-PemCepBuC»> OBbLIT
OCHOBATEJIBHO U3yY€H ONBIT PA6OT
Ha MECTOPOXKIEHUU U ITPEJJIOKEH
NUJIOTHBIN IPOEKT OYpEHUS
6OKOBBIX KaHAJIOB Majioro guamerpa  MOLUHBIE.
C IOCJIEAVIOWIEN JTUHAMHNYECKO
CTUMYJIALIUEH.

JaHHBINA IIPOEKT ObLI
PEaNIN30BaH HA 25 CKBAXKUHAX,
IKCIVIYATUPYIONUX OAIMKUPCKUH
U TYPHENCKUI APYyChL biaarogaps
OJJHOBPEMEHHOMY HUCITOJIb30BAHUIO
KOMOWHAIIUH PA3HBIX
TEXHOJIOTUYECKUX IIPUEMOB JJOCTUTHYTHI XOPOIIHNE
PES3YJILTATEI B CJIOKHBIX I'€OJIOTUYECKUX YCIIOBUAX.
[To pe3ynbraTaM IPOBEAEHHBIX PA6OT TEXHOJIOIHUA
BKJIIOYEHA B PETYJIAPHYIO IPOHU3BOACTBEHHYIO
MIPOTPAMMY.

O BHYTPHCKBA>KHHHOM OOOpPYAOBAHHUH
JJISI CTPOHUTENIHCTBA OOKOBBIX CTBOJIOB C
HCII0JI30BAHHUEM KOJITIOOHMHIA [TOBE/IAJT
Muxana JIeBKOBHY, BEAYIIIUNA CIIENIUATNCT 10
yrpasnaeHuio npoekramu C3A0 «HoBuHKa». Brlna
MIPEAICTABIEHA KOMIIOHOBKA JIJ1s1 HAIIPABJIEHHOT'O
6ypenus CHBE54, npeHa3HavYeHHAs J1Is1 OYypEHU S
OOKOBBIX CTBOJIOB, B TOM YUCJIE HA HEOOCAXKEHHBIX
Y4aCTKAX CKBA’KUH, C UICTIOJIb30BAHUEM
KOJITIOOUHTA. [TOApO6HO NEPEUNCIICH U
OXaPaKTEPHU30BAH €€ COCTAB (COEJUHUTEID
JIVHOYHBIH, KOMITOHOBKA COEIMHUTEbHAS,
UHKJIUNHOMETP, YCTPOHCTBO IOBOPOTHOE, IIAPHUD,
B3/1 54 MM, 10710TO 68 MM) U TEXHUYECKHE
XAPAKTEPUCTUKU.

HazeMHO€e 060py/IOBAHUE C KOMIIJIEKTOM
IIPOTPAMMHOTO OOECIIEUYEHUS COCTOUT U3
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Bayecnas LLlymakoB
Vyacheslav Shumakov

YcnoxHeHme paboT, nepexop,
Ha FTHKT Gonbluero gnameTpa
Brie4eT 3a cobor 3ameHy
NHXXEKTOopa, NpeBeHTopa
N OPYrnX COCTaBSIOLLMNX
obopynoBaHus Ha bonee

The complexity of operations,
transition to CT of larger

diameter entails replacement
of the injector, BOP and other

com ponents of the equipment ) he outcomes the technology was
with more powerful ones.

(on average, 50-30%
of the initial one).
These factors have a
negative impact on the
hydrocarbon recovery
ratio and on well
productivity.

To solve the problem
of oil production
stimulation under these
conditions, simple
hydrochloric acid
treatments and, later on,
more complex selective
technologies, such as
cyclic acid treatments
using diverting fluids
were widely used. A
significant proportion of carbonate reservoirs are
operated using horizontal open-hole wellbores,
in which multiple acid treatments stop bringing
economically sound results over time and effect is no
longer maintained for a meaningful period of time
(about 35 months).

Specialists of Tatneft and TagraS-
RemService thoroughly studied
oilfield experience and proposed
a pilot project for drilling small
diameter lateral channels with
subsequent dynamic stimulation.

This project was implemented
at 25 wells operating the Bashkir
and Tournaisian stages. Thanks to
simultaneous use of a combination
of different technological methods,
good results have been achieved in
difficult geological conditions. Based

included in the regular production
program.

Mikhail Levkovich, Leading Project Management
Specialist of Novinka, informed the audience about
CT-conveyed well intervention equipment for
sidetracking. An assembly was presented for SNB54
directional drilling
assembly was presented
that is intended for
sidetracking, including
in open-hole wellbores
with the use of coiled
tubing. The speaker
described in detail the
composition (dimple
connector, coupling
assembly, inclinometer,
turning device, hinge,
54 mm downhole screw
motor, 68 mm bit) and
technical characteristics
of the assembly.

Surface equipment
with a software package

Tumyp CabuTos
Timur Sabitov



OJI0KOB IpUEMa-TIEPEAAYH, TUTAHUS, U3MEPEHUS
INIYOUHBI, 4 TAKXKE KOMOBIOTEPA. CITyKUT JJ19 C60pa
JIAaHHBIX, XPAHEHUS U BU3YAJIU3ALIHUH, TIOCTPOECHU S
IPOEKTHON U (PAKTUUECKOI TPAEKTOPHUH,
YIIPAaBIECHUS TPAEKTOPUEN OYPEHUSA 1 KATUOPOBKHU
JATYUKOB CUCTEMBI.

Bpu1a IpefoCcTaBiIeHa NH(POPMAIIU O
JIOTIOJIHUTEIbHOM 000py1oBaHNH, B3I 1 non0Te,

4 TAKJKE IAHBI 1BA BAPHUAHTA NOPAJIKA IPOBEACHHUA
paboT.

O MHCCHH KOMIIAaHHH I'PYIIIIHI «YpaJi-
Jdu3a¥iH» PACCKA34J1 €€ TEHEPAJIBHBIN JUPEKTOP
Bsaueciaas IIIymakoB. «Vpan-Iu3aiiH» padboTaeT Ha
He(dTECEPBUCHOM PBIHKE 15 1€T. KONTIOOUHTOBBIN
MaPK COCTABJIAIOT IIATh YCTAHOBOK: [IBE YCTAHOBKH
TSPKEJIOTO KJIACCA, OHA CPEJHETO M OJIHA YCTAHOBKA
JIETKOTO Ki1acca. OCHOBHBIE 3aKA3YNKH: «JTYKOM I,
«PocHePTD», «['a31pOM HEPTB>, PUTOK>,
«Hedruca» u 1p. CBOIO MUCCHUIO «Ypa-u3aiin»
(dopMyIUpyeT TaK: «BbITh MAKCUMAJIBHO IOJIE3HBIM
U 3(PPEKTUBHBIM TAPTHEPOM JJI1 CBOUX KJIIMEHTOB
B OOJIACTH NOBBIMIEHUA HE(PTEOTAAYH ILIACTOB,
WHTEHCU(PHUKALTUHN IIPOLIECCOB JOOBIYN HEMPTHU U
rasa, KaluTaJIbHOI'O, TEKYIIETO PEMOHTA CKBA’KUH U
OCBOEHUSA CKBAXKUH IIOCJIE OYPEHUS>.

JOKIaguuK pacCcKa3ayl 06 OCHOBHBIX
KONTIOOMHI'OBBIX TEXHOJIOTHUAX U TEXHOJOTUAX
ITHTI, npuMeHAEMBIX KOMITAHUEM, 1 O
NEPCIEKTUBHBIX HATIPABIEHUAX PA3BUTUA,
NOAPOOHO OCTAHOBUBIIHNCH HA ITPOOIEMax. B
YACTHOCTH, OBLJIO OTMEYEHO, YTO KOITIOOUHT
CETO/IHA OYEHD JJOPOI'O COAEPKATD, TOCKOJIbKY
YHCJIEHHOCTb OpUTajbl, OOCIYKUBAIOIIECH
YCTAHOBKY TAKEJIOTO KJIACCA, COCTABIAET 60JI€e
20 4enoBEeK. YCIIOKHEHUE PAbOT, IIEPEXO]] HA
I'HKT 607b11ero 1uaMeTpa BIEUET 32 COO0M
3aMEHY MHXKEKTOPA, IPEBEHTOPA U IPYTUX
COCTABJIAIIOIINX OOOPYIOBAHMS HA 60ee
MOIIIHbIE. MHOTHUE BU/IBI BHYTPUCKBAKMHHOI'O
O0OPYIOBAHUS IIPUOOPETAIOTCS
UCKJIIOYUTEJIBHO MO NPEABAPUTEIBHOMY 34KA3Y,
4TO TpebyeT BpeMeHU. CKBAKUHBI CTAHOBSITCS
BCE CJIOKHEE, TOPU3OHTAJIBHBIE YIACTKH YACTO
OBIBAIOT 3aXJIAMJIEHBL. XOTEIOCh ObI O0JIEE
OTKPBITBIX OTHOIEHUN MEXK/Y 3AKA3YUKOM
U NOAPAYHUKOM, IIOCKOJIBKY YEM O0JIbIIE OyIET
HU3BECTHO O MIPEIBICTOPHUH CKBAXKUHBI, TEM
yCIIEIIHEE NPOMAYT PA6OTHI B HEMN.

Tumyp CaObHTOB, IPE/ICTABISABIINI KOMIIAHHUIO
«Tenapuc», BLICTYIIUII C IOKJIAJIOM «YIydII€eHH A B
npumenenuy THKT gs paGoT IO OypeHHIO».

3anocnegnue 10 siet B CayJOBCKOM ApaBuu
IIpUMEHEHHNE 6yPEHUS C TUOKHMMU TPy6amMu
3HAYUTEIBHO YJIYUIINIOCh BO MHOTHUX ACTIEKTAX.
OnTUMU3AINSA YCTATIOCTHOI'O PECYPCa FTHOKUX
TPy6 ObLIA OJTHOM U3 ATUX 33/1a4, BAXKHBIX
JUISI TIOBBIIIIEHU ST 6€30MIACHOCTH M OOIIEH
IIPOU3BOAUTEIBHOCTH OypeHU. 34 IIOCICIHUE
JIECATD JIET IPOEKT CTOJIKHYJICS CO MHOXECTBOM
npo6iseM, cea3aHHbIX ¢ 'HKT. IIpexeBpeMeHHbIE
IIOJIOMKH, CBSI3AHHBIE C TOYEYHBIMH OTBEPCTUSIMU,
Jedopmanuei CBApHOIo MBA U AePEKTAMU

consists of transmitting-receiving unit, power
unit, depth measurement, and a computer. It is
used for data collection, storage and visualization,
construction of the design and actual trajectory,
control of the drilling path and calibration of the
system sensors.

The speaker provided information on additional
equipment, downhole motor and drill bit, as well as
on the two options of operations.

The mission of the companies comprising
Ural-Design group was shared by its General
Director Vyacheslav Shumakov. 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

Kocou wos — 310 mecTo, rae
KOppO3us BeposiTHee BCero.
YcoBepLuieHCTBOBaHHOE
NnoKanbHoe rnokpbITUe
no3BossieT MUHUMU3UPOBAaTb
pa3HULYy MeXy KOCbIM LLUBOM
M MaTepPMHCKNM MaTepuanom
M TeM caMbiM NpegoTBpPaTUTb
pa3BuUTME KOPPO3UMN.

Bias weld is the place where
corrosion is most likely. An
improved local coating
minimizes the difference
between the bias weld and
the parent material, thereby
preventing corrosion from
developing.

SHApio KspproH
Andrew Carrion

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 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 jiu
one will be able to do.
Timur Sabitov from
Tenaris made a presentation
on “Improvements in CT
Application for Drilling
Operations”.

The use CT drilling has }
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npu npoussojacTse T'HKT, okazanu ceppe3Hoe
BJIMSIHUE HA OOHIYIO 3(P(PEKTUBHOCTD IIPOEKTA.
Hosas Texnonorus 'HKT 6b11a HCIONB30BaHA
JULSL IPEOAOIEHUSI MHOTHUX PO6JIEM, CBA3AHHBIX
C OYPEHUEM B TAKUX CYPOBBIX CKBAXKMHHBIX
YCIIOBUSAX.

T'HKT 1o HOBO¥ TEXHOJIOTUH ObLIa BIEPBHIC
BBEJIcHA /I 6ypeHus B CayJJOBCKOI ADABUHU B
asrycre 2018 roma v BBIBEJEHA U3 AKCILIYATAIIUNU
B IcKabpeE TOTO K€ rojid. B o6mien CokHOCTU
279 KM 10 CIyCKY COCTABMJIA HAPAOOTKA C
6,389 MeTpa IPOBYPEHHBIX CKBAKHUH, A TAKIKE
MHOT'OYHCJIEHHBIMH OCJIOKHEHUAMH B IIPOLIECCE
BBITNIOJIHEHU A OYPEHUS, KOTOPBIM JJAHHAS
I'HKT 6bL1a NOABEPKEHA 1O CPABHEHHIO CO
CTAHAAPTHBIMHU TPY6aMHu. [1ATb CKBAXKUH OBLIN
Ipo6ypPeHsI ¢ 62,5% yCTATOCTHOIO U3HOCA, TIC
I'HKT nmogsepranach 601bIIOMY
KOJUYECTBY HUKINYHBIX U3THOAHUI
MU3-32 IPUXBATA TPYOBI U IOBUJIbHBIX
pa6or. C Touku 3penus 6ypenus THKT
YIAYy4IINIA MAKCUMAJIBHOE YCUIJINE HA
MHOJ'BEM U BO3MOXKHYIO TTTyOHMHY JOXOa
J10 3aIUpaHusA. BblJIO JOCTUTHYTO
YAy4IIEHUE PAJA KIIOYEBBIX
MOKa3aTeJIer paboThl, B TOM YHCJIE:

* 60Jie€ BBICOKAS CKOPOCTD CITYCK4;
* CTOUKOCTB K CYJIb(MPUIHOMY

ekcaHap BepemeeHko
Alexander Veremeenko

BbInv NpoBeaeHbl HaTypHble
NCMbITaHUS Ha KONTIOOMHIOBOM  efficiency of the project. The
yCTaHOBKE, KOTOpble
NnoATBEPANSIN COOTBETCTBME
JedekTockona 3anoXeHHbIM
B TEXHMYECKOM 3aJaHuM
napameTpam 1 Nnokasanu, 4To
pa3paboTaHHOe YCTPOMCTBO
HaxoAMTCsl Ha YPOBHE NyYLLmMX

improved significantly

in many aspects in Saudi
Arabia over the past 10
years. Optimizing the
fatigue life of coiled
tubing has been one of
these tasks important

to improve safety

and overall drilling
performance. Over the
past ten years, the project
has faced many problems
associated with CT.
Premature breakdowns
associated with pinholes,
weld deformation, and
defects in coiled tubing
production have had

a major impact on the overall

new coiled tubing technology
was used to overcome many of
the problems associated with
drilling in harsh downhole
conditions.

Coiled tubing with
new technology was first
introduced for drilling in Saudi

PACTPECKUBAHUIO ITOJ] HATIPAKEHUEM;

* yJIy4II€HA O61A51 U3BHOCOCTOUKOCTD/
YCTAJIOCTHBIA PECYPC, B TOM YHUCJIE
IpU paboTax C CEPOBOAOPOIOM, 4

3apy6e>|<Hb|x aHaJ1oros.

Field tests were conducted
on a coiled tubing unit,
which confirmed the flaw

Arabia in August 2018 and
decommissioned in December
of the same year. The CT runlife
was 279 km per 6,389 meters

TAKXXE COIIPOTHUBIICHUE YBETUUYEHUIO

JAuaMeTpa.

SHAPIO K3ppHOH, NHXXEHED
OoT/esa IPOAAX KoMIaHuu NOV
QualityTubing, npeIoXKu CIIOCOOBI
noseimeHusa Hage;xHocTu THKT ¢

JOKAJIBbHOT'O MOKPBITH A JIJIs
CBapHBIX IIBOB.

IMpoaykuus komnanuu NOV Quality Tubing
XOPOIIIO U3BECTHA POCCUHCKUM ITOTPEOUTEIISIM.
MeTo/I0N0Tr M sl KOMITAHUH: B3SITh TO, YTO YCIIEITHO
paboTaeT Ha PBIHKE, U yOPATh U3 IIPOLIECCA TO,
4TO HE PaboTaeT. YCIEX JOCTUTACTCS AHATTN30M
COOCTBEHHOI'O MOJIOKEHHUSI OTHOCUTEIBHO IPYTUX
UT'POKOB Ha PBIHKE.

OJHO¥ 13 OCHOBHBIX IPO6JIEM, BOZHUKAIOIIUX
IIPU UCIIOJIb30BAHUH JIIOOBIX THOKUX TPYO,
SIBJISIETCSI KOPPO3Usl, KOTOPAsI IPOSIBIISIETCS
NPEUMYIIECTBEHHO B MECTAX CBAPHBIX IIBOB.
VCOBEPIIEHCTBOBAHHOE JIOKAJIBHOE ITOKPBITHE —
WHHOBAIIMsI KOMIIAHUH — YBEJIMYUBACT CPOK )KU3HHU
TPYOBI, 4 3HAYUT, U KOJTUYECTBO COBEPIIAEMBIX €10
CITYCKO-TIOZ'/bEMHBIX OIIEPALINH.

TexHOnOrNus Nporu3BoACTBa I'T B KOMITAaHUU
Quality Tubing oTpaboTaHa rojaMu 1 BKIIOYAET B
€e6s1 TPEXATAITHBIH NPOLIECC 3AKATIUBAHUSL.

KaugecTBo 'HKT gocTUraeTcss KOMOMHAIIUEH
TPEX COCTABJIAIOIIUNX: TEMIIEPATYPHOU OOPAOOTKH,
HCIOJIb30BAHUS COOTBETCTBYIOUIET'O ChIPhS U
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detector's compliance with the
parameters laid down in the
terms of reference and showed
that the developed device is

at the level of the best foreign

HOMOIIBIO ycoBepmencrsopanHoro  analogues.

of drilled wells, considering

numerous complications during

the drilling process this CT

was subjected to compared to

standard pipes. Five wells were

drilled with 62.5% fatigue wear,

where the CT was subject to a

large number of cyclic bends

due to pipe sticking and fishing operations. From

a drilling perspective, coiled tubing has improved

the maximum lift power and possible reach before

locking. Improvements were made to a number of key

performance indicators, including:

» Higher run-in-hole speed

* Resistance to sulfide stress cracking

* Improved overall wear resistance / fatigue life,
including when working with hydrogen sulfide, as
well as resistance to diameter increase.

Andrew Carrion, Sales Engineer, NOV Quality
Tubing, proposed ways to increase CT reliability
with the help of localized coating for bias
welds.

NOV Quality Tubing products are well known to
Russian consumers. Methodology of the company:
to take what works successfully in the market and
remove from the process what does not work. Success
is achieved by analyzing one's own position relative to
other players in the market.

One of the main problems that arise when using
any coiled tubing is corrosion, which appears



HAaHECEHU JIOKAJIbHOI'O IIOKPLITU. B pesynbrare
Tpy6a Quality Tubing cnocoOHa BEIIEPKUBATD
MHOT'OKPATHBIE LIUKJIBI CTUOAHUS U PACIIPSMIICHUS,
4 HOBAs r€OMETPUS HITPHUIICA TTO3BOINUIA JOOUTBCS
HY>KHOH! TOJIIIHUHBI CTEHOK U PACIIUPUTD
MIPUMEHEHHNE KOJITIOOMHIA B TEX C(PEpPax, I7i€ paHee
OH HE MOT ObITh UCIIOJIb30BAH.

Kocoti OB — 3TO MECTO, IlI€ KOPPO3Us BEPOATHEE
BCETO. YCOBEPIUIEHCTBOBAHHOE JIOKAJIBHOE
MOKPBITHE MTO3BOIAET MUHUMU3UPOBATD PA3HHUILY
MEXK/1Y KOCBIM IIIBOM U MATEPUHCKHUM MATEPHUATIOM
U TEM CAMBIM IPENOTBPATUTD PA3BUTHE KOPPO3UU.
I'HKT ¢ HaHECEHHBIM TOKPBITUEM BBIAEPKAIA DAL
CTEH/IOBBIX UCIIBITAHUN, B TOM YHCJIE JITUTEIBHOE
HAXOX/JIEHUE B 5%-M PACTBOPE COJAHOU KUCIOTHI.
[TOKpBITHE PEKOMEHJOBAHO K HIUPOKOMY
MNPUMEHEHUIO.

Anexcanap BepemeeHKoO, BEIYI NI NMHKEHED-
31eKTPOHUK C3AO «HOBHUHKA», IPEACTABUII
medexrockorn IT1 - cOBpeMEHHOE B
3¢ deKTHBHOE CPEICTBO KOHTPOJISI COCTOAHH A
THKT. [1e(beKTOCKOII JIJI51 OLUEHKH TEXHUYECKOT'O
cocrosinus THKT nuamerpom ot 38,1 10 50,8 MM
(BBISIBJIEHUE U OLIEHKA JJE(DEKTOB U U3MEPEHUE
F€OMETPUUECKUX ITAPAMETPOB), UCTIOJIb3YEMBIX
B KOJITIOOMHTOBBIX YCTAHOBKAX, B TOM YHCJIE B
COOTBETCTBUU C TYHKTOM 1030 ®enepanbHbIX HOPM

Y IPABUJI B OOJIACTHU IIPOMBIIITIEHHOM 6€30ITACHOCTH

«[IpaBusa 6€30MACHOCTU B HEPTIHOU U I'A30BOH
IIPOMBIIIJIEHHOCTH», B COOTBETCTBHU C KOTOPBIM
KOJITIOOMHI'OBBIE YCTAHOBKU JJOJIXKHBI OBITh
OCHAITEHBI CUCTEMON KOHTPOJIS YTOHEHUS TPYO.
ITposenenue gepexrockonnu 'HKT B pexxume
PpEaJBHOI'O BDEMEHU MTO3BOJISIET OTCACKUBATD

AUHAMHKY €€ U3HOCA X1 TEM CAMbBIM OIITUMH3HUPOBATH

CPOKH HCHOJIB30BAHUS TPYObI U TPEIOTBPAIIATD
aBAPUHHBIC CUTYAILIUU IIPU IIPOBEJCHUU PAOOT.

JIOKJIaTYMKOM OBLI IIEPEYNCIIEH COCTAB U IAHBI
TEXHUYECKHUE XAPAKTEPUCTUKHU JIC(PEKTOCKOIA,
OIIHCAHBI THUIIBI BBISB/ISIEMBIX /IE(DEKTOB.
CrnenuanbHO pa3dpadoranHoe [TO obecrieunBacT
34IIMCh ¥ OTOOPAKEHUE IIOJIYYEHHON NH(POPMALUH.
BbI/Ii IPOBE/ICHBI HATYPHbBIC UCITBITAHUS Ha
KOJITIOOMHTOBOH YCTAaHOBKE, KOTOPBIE
MO/ TBEPJUIIN COOTBETCTBUE

mainly on the welds. An
improved local coating
— an innovation of the
company — extends

the life of CT, hence

the number of trips it
performs.

The technology of CT
production has been
worked out for years
in Quality Tubing and
includes a three-stage
quenching process.

Coiled tubing
quality is achieved
by a combination of
three components:
heat treatment, use of
appropriate raw materials and local coating. As a
result, Quality Tubing pipes are able to withstand
multiple bending and straightening cycles, and the
new strip geometry has made it possible to achieve
the desired wall thickness and expand the use of
coiled tubing in areas where it could not be used
before.

Bias weld is the place where corrosion is most
likely. An improved local coating minimizes the
difference between the bias weld and the parent
material, thereby preventing corrosion from
developing. Coated CT has passed a number of
bench tests, including the long-term presence in a
5% hydrochloric acid solution. Coating technique is
recommended for widespread use.

Alexander Veremeyenko, Leading Electronics
Engineer at CJSC Novinka, introduced the DT1
flaw detector — a modern and effective means
of monitoring CT condition. A flaw detector is
meant for assessing the technical condition of coiled
tubing with a diameter of 38.1 to 50 mm (detection
and assessment of defects and measuring geometric
parameters) and can be used in coiled tubing
installations, including in accordance with paragraph
1030 of the Federal Norms and Rules in the Field of
Industrial Safety “Safety rules
in the oil and gas industry”,

AHatonuin KuimrmH
Anatoly Kichigin

PROSPECTS

JA€(MEKTOCKOIIA 3AJIOKEHHBIM B
TEXHUYECKOM 34JJAHUU ITAPAMETPAM
Y ITIOKA3aJI1, YTO Pa3pabOTAHHOE
YCTPOMCTBO HAXOJUTCs HAa YPOBHE
JIYYIIHNX 3aPyOEKHBIX AHAJIOTOB.
ITepspie O6pa3Lbl IPUOOPA yXKE
IMOCTABJIEHDI 3AKA3YUKAM.
«Peanm3danyua IpoeKTa
npousBogcTsa Tpyost THK
Ha TEPPUTOPHHU PecnyOIHKH
TaTapcTaH» — TaK Ha3bIBAJICS JOKIA],
Muxanaa AMImIaHoOBa, PYKOBOAUTEIISA
MAapPKETUHIOBOM C1yK661 OO0 «JIHTEKO
Tro6uHr». Bonpoc obecnieueHus
CEPBUCHBIX ¥ HEPTEra301006bIBAIOIUX
KOMIIaHMH KadecTBeHHOM 'HKT
OBLJI BCEI/IA 1 BCE €II[E€ OCTAECTCS }

dokyc goknaga obin HanpasneH
Ha MHoroctagumnHbiv Pl ¢
ynpasnsemMbiMu punsTpamu,
TEXHOJOrMs KOTOPOro
NO3BOJISET peLlaTh PS4 3agay:
nposegeHne MIPI1, KOHTponb
NeckonposBIeHMI U yCreLuHoe
oTceyeHume 30HbI B Clly4ae
nony4yeHus NpopbiBa BoApl/rasa.

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.

according to which coiled
tubing installations should be
equipped with a pipe thinning
control system. Conducting
coiled tubing flaw detection

in real time allows to monitor
the dynamics of its wear and
thereby optimize the life of
the pipe and prevent accidents
during operations.

The speaker listed the
composition and technical
characteristics of the flaw
detector, described the types
of detected defects. Specially
developed software provides
recording and display of }
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AKTYaJIBbHBIM. Ha cerogHAmHuM
JIEHb IoAaBIsaionmas yactb THKT,
UCIIOJIb3yeMOI B PO, akcnopTuUpyeTcs
n3 CHIA u Kurasd, 94T0 HENOCPELCTBEHHO
CBS34HO C HEOOXOAUMOCTBIO PACYETOB
B MHOCTPAHHOM! BAIOTE, JJIUTEIBHBIM
MHEPUOIOM IIPOU3BOJACTBA M JIOTUCTHUKH,
HEOOXOIMMOCTBIO IPOBEJCHU S
TAMOXXEHHBIX ONIEPALIUI U IPOYUMHU
OCJIOKHAIOIUMHU OOCTOATENBCTBAMU.
B cBOIO OYepenb 3TO IIPUBOAUT K TOMY,
4TO KOMITaHUU — norpedurenu THKT
CHJIBHO OI'PAHUYEHBI B BO3MOXKHOCTH
ONEPATUBHOTI'O IPUOOPETEHUA
HEOOXOIMMOT'O UM TOBAPA.

OpHUM U3 PEMIEHUH TAHHON
MIPOOIEMEI ABJISIETCS PA3BUTHE OTPACTIH

PaspaboTaHa 1 B HacTosiLee
BpeMs BHefpseTcs
TeXHoNnorns nposeaeHns
MKTIPI1 c ucnonb3oBaHuem
MHKT, npokanbiBatowiero
nepdopaTopa M YalleyHoro
nakepa coocTBeHHOM
pa3paboTKu KOMMaHUn
«TarpaC-PemCepBuc».

Tagras-RemService developed
and introduced the technology
of multistage fracturing

using coiled tubing, puncture
perforator and cup packer.

information received. Field tests
were conducted on a coiled
tubing unit, which confirmed
the flaw detector's compliance
with the parameters laid down
in the terms of reference and
showed that the developed
device is at the level of the
best foreign analogues. First
manufactured devices have
already been delivered to
customers.
“Implementation of the
Project on the Production
of CT in the Republic
of Tatarstan” was the
presentation of Mikhail

npousBoacTBa kKadectseHHOU THKT B PO. IMeHHO
¢ aT0o¥ 11eapio komnanusg OO0 «MHTIKO Tio6uHI»
peanusyet npoekT B Pecriybimke Tarapcran. Ha
HOBOM IIPOU3BO/ICTBE OYJIET CAEIAH YIIOP UMEHHO
H4 Ka4ECTBE BBIITYCKAEMOU IPOAYKIIUU. Takke Ha
3TAIE JIAHUPOBAHUS KOMITAHUEHN yUUTHIBAJIACh
AKTYyaJIbHASI IPOU3BOACTBECHHAS JIMHEIKA,
yAOOCTBO JIOTUCTUKH, OOECIICYCHUE HATTUYU S
TOTOBOM NPOJAYKIIUU HA CKJIAJIE U IIPEAOCTABICHUS
COITYTCTBYIOIIEI'O cCepBUCA. [IPOEKT peannusyeTcs C
MIPUBJICYEHUEM BEYIINX MUPOBBIX CIIEIIUAINCTOB B
o6nactu npoussogcTsa F’HKT.

Bpemsa P

«KOJTIOOHMHT pacuiupsier
rpaHunbsl MHOrocragumnxaoro I'PII B
CIIA00KOHCOTHIHPOBAHHBIX TEPPHUTCHHBIX
KOJIJIEKTOPAX» — C TAKUM JJOKJIA/IOM BBICTYITHIJI
AHaroau¥i KHUYHMI'MH, 1PECTABIABIINNA
00O dTakep CepBuC».

B mHacrosmee BpeMs, C y4ETOM YXYAIIEHUS
KAa4eCTBA PA3BEAAHHBIX 3a114COB, OTAE/IbHBIM
U YPE3BBIYANHO BA’KHBIM CTAHOBUTCS BOIIPOC
BO3MOKHOCTH IPUMEHEHHUSI MHOT'OCTATUHHOIO
T'UPABINYECKOIO pa3pbisa racra (MI'PIT) Ha
CKBAKMHAX CO CJIOKHOM I'eOJIoruen. SApkum
MIPUMEPOM YCIIEIMHOT'O TPUMEHEHUS
MTPIT c npumenenueMm 'HKT cran

Yamshanov, Head of Marketing, Inteko Tubing. The
issue of providing high-quality coiled tubing to oil
and gas service companies has always been and still
remains relevant. To date, the vast majority of CT used
in the Russian Federation is imported from the United
States and China, which means payments in foreign
currency, long production and logistics period, the
need for customs formalities and other complicating
circumstances. In turn, this leads to the fact that
consumers of coiled tubing are very limited in their
ability to quickly acquire the product they need.

One of the solutions to this problem is the
development of high-quality CT production in the
Russian Federation. For this purpose, Inteko Tubing is
implementing a project in the Republic of Tatarstan.
New factory will focus on the quality of products. 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
leading world experts in the field of CT production.

Time for fracturing

“Coiled Tubing Has Set New Benchmarks for
Multistage Fracturing in Poorly Consolidated
Terrigenous Reservoirs” —
this report was presented by

OTIBIT, ITOJIYYEHHBII HA MECCOAXCKOM
HE(PTETra30KOH/ICHCATHOM
mecropoxaeHuu (HI'KM), rae ycremHo
nposeneH MI'PIT s
TPYIHOU3BIIEKAEMBIX 3a11aCOB (TPU3)
BSI3KOHM HE(PTHU, 32JICTAIONUX B
MECYAHBIX CTA0OKOHCOINIUPOBAHHBIX
KOJIJIEKTOPAX HAa HEGOIBIINX INMTYyOUHAX B
YCIIOBUAX HU3KUX TEMIIEPATYP.

Ha 1aHHOM 3Tane pa3zBUTUA HEPTAHONU
MPOMBIIIJIEHHOCTH BCE 6OBIIE U
OO0JIBLIE B PA3PAOOTKY BOBJICKAIOTCS
CUYHUTAIONUECS PAHEE HEPEHTAOEIbHBIMHU
MECTOPOXKAEHUS, TAK Ha3bIBaeMble TPH3.
OmnbiT Meccoaxckoro HI'KM, noxanyi,
SIBJISIETCSI HANOO0JI€€ OOMUPHBIM B
Poccnu B rmane annpo6anuy Pa3IndHbIX
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Pa3symMHO npeanonoxurs,

YTO HACTYMUT TaKOW MOMEHT,
nocie KoToporo gobaeneHve
ewle oaHou ctaguu NP
MoBNeyYeT 3aTpaThl,
npeBbilaloLe YypoBeHb
[OXOA0B, MOJMTy4YeHHbIX 33
cYeT yBennyeHms KonnyecTsa
cTagun.

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.

Anatoly Kichigin, Packer
Service LLC.

Today, when most reservoirs
have low productivity, the
question of whether multistage
hydraulic 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
oil, gas and condensate field
where multistage fracturing
was successfully performed for
stimulation of production of
hard-to-recover heavy oil in }



Completion &
Production Solutions

Fidmash | N®

OTBevyas Ha HOBblE BbI30BbI

Komnanus « ®UAMALL» BbiBena Ha pbIHOK KONTIOOUHIroBY10 yCTaHOBKY Tsixkenoro knacca MK40T -
MHOro3apa4Hbii KOMMIEKC, CNOCOGHbIN OTKIIMKHYTbCSl HA HOBbIE TEXHOOrNYeCcKue Bbi30Bbl.

MK40T nonHoOCTbIO COOTBETCTBYET OCHOBHbIM MUPOBbIM TPEHA,aM Pa3BUTUSA KONTIOOMHIOBbIX TEXHONOIMN.
3Ta ycTaHOBKa - NpeAcTaBUTeNb HOBOrO Kilacca KONTIOOUMHroBoro o60pyaoBaHus, CyLLEeCTBEHHO
pacwupsiowLero Habop 1 NapamMeTpbl TEXHOJIOrMYECKNX onepauu. OHa cnoco6GHa He ToMbKO BbIMOJHATh
NpaKkTMYecku Bce BUAbl paboT No KanuTanbHOMY PEMOHTY CKBaXXVH, HO U Gnarogapsi MOLLHOMY UH)XEKTOPY,
yBenuyeHHOMy 06beMy y3/1a HAMOTKM, UCMONb30BaHMIO rMOKoM TpyObl 6onbLUOro ArameTpa —
06CNy>XNBaTb CKBAXXUHbI 3HAYUTENbHbIX MYOGUH C aHOMaNbHO BbICOKUM M1aCcTOBbIM AaBJIEHNEM,
Mcnonb3oBaTbCsA NPU HanpaBneHHoOM bypeHun, NP, uccnepoBaTenbckuX paboTax Ha CKBaXKUHAX BCeX
TUNOB, B TOM YMCile B rOPU3OHTaNbHbIX y4acTKaxX.

MHHOBaUMOHHBbIN An3anH ycTaHoBkM MK40T no3BonsieT pa3mecTUTb Ha OAHOM MOJIHOMPUBOAHOM LLUACCU
IVECO-AMT 10x10 komnnekT 060pyaoBaHus € y311I0M HAMOTKW eMKOCTbio 7500 m FHKT ¢ 44,45 mm, 5400 m
'HKT 2 50,8 mm, 2800 m N'HKT ¢ 60,3 MM, MH)XXeKTOPOM C TAroBbiM ycunuem 45 T n MNBO ¢ ycnoBHbIM
npoxogom 100 mm.

KoHcTpykTopbl yctaHoBKM MK40T noctapanucb y4yectb BC€ OCHOBHbIE
TpeboBaHus 3aKa34mkoB. KonTiobuHroByio yctaHoBKY MK40T oTnnyaer:

MaHeBpPEeHHOCTb U MPOXOANMOCTb: BCce 060pyA0BaHNE pa3sMeLL,eHO Ha OJHOM CreLvanbHOM

MOSIHONMPUBOAHOM LLUACCU C KNUPEHCOM 435 MM;

— HapeXHOCTb — NPOBepPeHHbIN BpeMeHeM AN3aiiH TMAPOCTaHLLUM N OCHOBHbIX y3510B obecneyuT
6e30TKasHylo paboTy HeE3aBUCMMO OT YCITIOBUI OKPY>KaloLLer cpeAbl; B TOM Ynciie Npy HU3KNX
Temnepartypax -40 °C, c BO3MOXXHOCTbIO XpaHeHus Jo -50 °C;

— MpPOCTOpPHAas TeNo- U LWyMOU3oNupoBaHHas kabrHa oneparopa. [ins yBenmyeHUsi 3proHoMukun pabor
KabnHa N3rotaBNMBaeTCcs C HAKNIOHHbIM CTeKNOM. [laHHOe peLueHVe NOo3BoJsieT, HAXOASCh B Kpecie
oneparopa, OBHOBpPEMEeHHO CIeAUTb 3a UHXXEKTOPOM, y31I0M HAMOTKU, Npubopamu;

— 3ProHOMMWYHbIV NYNbT yNPaBeHus C 3NeKTPOHHON cMcTemMom c6opa AaHHbIX COGCTBEHHOW pa3paboTku
C3A0 «OUIMALL», peann3oBaHHOW Ha NPOMbILLIIEHHbIX KOMIMbIOTEPAX C CEHCOPHLIMU 3KpaHaMW;

- nopgknio4yeHue K cepBucy «dupgmaii-OHnamH».

220033, benapycb, MuHck, yn. Pbibanko, 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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CUCTEM U CTPATErUN 3aKAHYUBAHUSA
TOPU3OHTAJIBHBIX CKBAXXUH ¢ MI'PIT B
YCJIOBUAX BSI3KOM HE(PTH, 32JIETAIOIINX B
MECYAHBIX CJTA0OKOHCOIUIUPOBAHHBIX
KOJUIEKTOPAX HA HEOOBIITHUX

IyOMHAX IIPHU HU3KUX TEMIIEPATYPAX.
IIpoBeeHHDBIE PA6OTHI U BEIBO/IBI

MOTYT OBITh UCIIOJIb30BAHBI IIPH
IIPOEKTUPOBAHUU U OLICHKE
AHAJIOTUYHBIX IO CTPyKTYype TPU3.

bpln oxapakTepr3oBaHbl
OCOOEHHOCTH
CITAOOKOHCOUUPOBAHHBIX TEPPUTE€HHBIX
KOJUJIEKTOPOB, OITMCAHBI METOBI 6OPBOBI C
MECKOIIPOABICHUAMU, OITMCAH XUMHUYECKUN
MeToJ, 60pbOBbI ¢ neckonposBiaeHueM Ha HKT,
OCHOBAHHBIN HA UICKYCCTBEHHOM 34KPEILJICHUU
T'OPHBIX IIOPOJ, PA3TMYHBIMU BAXKYIIUMU
BEIIECTBAMHU (B OCHOBHOM NOJMMEPHOT'O TUIIA).

DOKYC JOKJIA/1a ObLJI HAIIPABJIEH HA
MHorocragunneii I'PIT ¢ ynpasiasgemMbiMu
(PUIBTPAMH, TEXHOJIOTI'HS KOTOPOTO MO3BONAET
pemars paj 3aaad: nposeaenue MI'PIT, KOHTpOIb
MECKOIIPOSABICHUH U YCIIEIIHOE OTCEYEHUE
30HBI B CJIy4ae IIOJIYy4EHU s [IPOPBIBA BOABI/TA34.
MTPIT ninaHUpyeTCAa IPOBOAUTS IO OE€CITAPOBOI
TexHosioruu ¢ npumenenueM I'HKT, B cBoro
odepenb KOHTPOIb IIECKA OYIET OCYIIECTBIATBCA
MPU MOMOIIH HOTHONPOXOJHBIX 3aKPBIBAEMBIX
GuabpTpoB. [IpENMYIIECTBOM JAHHOI'O MOAX0AA
SIBJISIETCSI BO3MOXKHOCTD yIIpasaeHus mygramu I'PIT
U PUIABTPAMU O€3 IIPOBEAECHUS JOIOIHUTEIBHBIX
CIIO.

OTKPBIBAEMBIC/3AKPBIBAEMbIE MY(PThl KOMIIOHOBKU
C IOJTHOIIPOXO/JHBIM CEYEHHEM, VIIPABJIAEMbIE
c nomo1bio 'HKT, TO3BOJISIOT IPOBOAWTD
cesiekTuBHbBIE ['PIT KaK HA HOBBIX CKBAKUHAX, TAK
M HA CKBA’KMHAX IOCJIE HEKOTOPOT'O NIEPHO/IA
KCILIYaTALIUH, OCBOUTD U BBIBECTU HA IIPUTOK
Kbl IIPOAYKTUBHBIN MHTEPBAJI 11O OTAEIBHOCTHA
1 COBMECTHO.

JlaHnHasg TEXHOJIOIUA OCHOBAHA HA IIPMMEHEHNUHU
MHOI'OPAa30BbIX YIIpasiseMblx MyQT I'PIT. I
nposeaenus I'PIT npumeHseTca CreruaabHbIN
KJIIOY JIJISL OTKPBITU S /3aKpbITUs NOPTOB I'PT1. PaboTa
c nopramu I'PIT nposoguTcsa npu nomomu 'HKT,
npu 3ToM ntogbeM THKT niepes Kak/108 onepaliueit
I'PIT ne Tpebyerca. I'PTI MOXeT MPOBOAUTHCSA IO
ManoMy 3aTpybHomy npoctpanctsy FTHKT — HKT.
JONONHUTENIBPHBIM IIPEUMYILECTBOM JAHHOM
TEXHOJIOTUHU SBJISETCS BO3MOXHOCTD JOOABIATH
craguu I'PIT K yKe yCTaHOBJIEHHOM CUCTEME IPU
IIOMOIIIY IPOBEAECHUA T'UPONECKOCTPYNHOM
nepgopanuu.

IIprHKMMAs BO BHUMAHUE CJIOKHBIC
reoJIOr'MYEeCKUe yeaoBus Meccosaxckoro HI'KM
C BA3KOU HE(TBHIO, 3AJICTAIONICH B IIECYAHBIX
C/1A60KOHCOINAMPOBAHHBIX KOJJIEKTOPAX HA
HEOOJIBIINX MTYOMHAX NIPHU HU3KUX TEMIIEPATYPAX,
IOCTABJIEHHBIC 32/1a4U TPEOOBAJIU HEOPJUHAPHBIX
pemenuil. [Ipumenenue F'HKT n03BOMNIIO HE TOIBKO
3P PEKTUBHO UCIIOIB30BATh XUMUYECKUE METObI
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TexHonorua nposegeHus MIPr1
no manomy 3aTpy0Oy BkntoyaeT
YCTaHOBKY CABUXHbIX MyPT
pPaBHOMPOXOAHOro AnamMeTpa.

The technology of multistage
fracturing through the annular
space between CT and tubing
includes installation of full-bore
sliding sleeves.

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 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



OGOPBOBI C IIECKONPOSIBICHUEM, HO U IPOU3BECTU
MTIPIL

I1OJIy4EHHBIH ONBIT NOKA3bIBAET BO3MOXHOCTU
COBPEMEHHBIX TEXHOJIOTHH, TTI€ IPUMEHEHNE
I'HKT no3BOISAET HE TOJIBKO COOTBETCTBOBATD
BBICOKHUM TPEOOBAHUSAM, HO U PACIIUPATD IPAHULIBI
npumMmeHeHus. Tak, ucnonbzosanue 'HKT nozsonuno
npoussectTu MI'PIT Ha cieniMaIn3upOBAHHON
KOMOMHHUPOBAHHON KOMIIOHOBKE 3aKAHYUBAHUS C
33aKPBIBAEMBIMU (PUIBTPAMU U My(pTamMmu MI'PIT.

Hpexk AasLiarapees, IJIABHbIN HWHXXECHED
OOO «TarpaC-PemCepsuc» [Ipeanpusatus
«AKTIOGMHCKPeMCepBHC», PACCKA32JI O CIOCO0e
YHPABIAE€MOI'O MHOTOCTAJUHHOI'O
KHCIOTHOTIO I'PII B OC/IOKHEHHBIX I'€0JIOT'0-
TEXHHUYIECKHX YCIOBHAX.

BbIpaboTKa 3a1aCOB KAPOOHATHBIX KOJJIEKTOPOB,
KaK IPABUJIO, OCJIOKHEHA OIIU30CTHIO BOJOHOCHBIX
MJIACTOB, BEPTUKAJIBHOU TPEIIUHOBATOCTBIO,
BBICOKOH BSI3KOCTBIO HE(PTH, BBICOKOM 30HAJIbHON
HEOAHOPOAHOCTBIO 3AJIEKEN ¥ BO3MOKHOCTDBIO
IIPOPBIBA I'A30B0M MANKHU. CyIeCTBYIOIEE
MHOKECTBO TEXHOJIOTHUH IPOBEICHUA
MHOT'OCTAANUNHBIX KMCIOTHBIX I'PIT B yC10BHAX
TarapcTana He HAXOAWUT IPUMEHEHU 110 IPUYUHE
CBOEM BBICOKOU CTOMMOCTH, HE 06€CTIeYUBAIOINIEH
JOCTATOYHBIX IEOUTOB CKBAXKUH B TEUEHUE
MPOJOJIKUTEIBHOTI'O BDEMEHHU.

Jnsg noselmenus agpdexkruHocTu ['TM
Ha KAPOOHATHBIX OTIOXKEHHUAX COBMECTHO C
34KA434YMKOM ObLJId PA3PA00TAHA U B HACTOSIIEE
BPEMs BHEIPAETCA TEXHOIOr U nposegenms MKI'PIT
c ucrnonbzosanuem 'HKT, npokanbIBaomero
nep@opaTopa U 4auIeYHOI'o ITaKEPA COOCTBEHHOMN
pa3paboTky KoMItaHuu «TarpaC-PemCepBuc».

INepen HavyaaoM paboT IPOMU3BOANUTCA IMIPUBA3KA
I'HKT k pa3peay no I'K. lanee criyckaeTcs
KOMITOHOBKA B 33/IAHHBII UHTEPBAJI /I
NPOKAJIBIBAHUA, PA3MbIBA KABEPH M 3aKAYKU
KHUCJIOTBI BO BCKPBITBIN HHTEPBAJ

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.

Irek Edilgireey,
Chief Engineer at
Tagras-RemService
LLC in Aktyubinsk-
RemService,
presented a report
on the Method
Of Controlled
Multistage Acid Hydraulic Fracturing under
Complicated Geological and Technical
Conditions.

Production from carbonate reservoirs is
usually complicated by the proximity of aquifers,
vertical fractures, high oil viscosity, high zonal
heterogeneity of deposits and the possibility of gas
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

PROSPECTS

MHHa Caxmnosa
Inna Sakhipova

10 MEXTPYOHOMY ITPOCTPAHCTERY. «Onn SHepAXXM» BbIBOAUT Ha PbIHOK the space between tubing
KIPIT kas/108 nocieyiometi 3ou61  PaBHOMpoxogHyto cuctemy MIPT1 and coiled tubing. Each
MIPOBOJAUTCS Ty TEM IIPOKATBIBAHHU Ha NMpoKa4nBa€MbIX PaCTBOPUMbIX subsequent zone is treated
HAMEUYEHHOT'O HHTEPBAJIA, npooOkax. OHa npeacTaBnsieT cobow by punching the target
repeMeIeHu s KOMIIOHOBKY HIKE MOMHOMPOXOAHYIO CUCTEMY oe3 interval, moving the

30HBI BCKPBITHSA U NOCJIEAYIONIEH BHYTPEHHMX cy>|<eHvu7|, He Tpe6y|ou.|,yto assembly below and then

3aKAYKH KHCJIOTHI.

VHUKAJIbHOH OCOOEHHOCTBIO
TAHHOU TEXHOJIOTHUHU SIBJISICTCS
BO3MOKHOCTD OTCJICKUBAHUST
3aKOJIOHHOI'O COOOIIECHUST MEX/TY

npumeHeHus NHKT ansa nepsmnyHoro
'PI1, a ee NONHOCTLIO pacTBOPUMbIE
KNOY-NpoOKK He TpebytoT
HOpMarnm3auum XBOCTOBMKa Nocne

pumping acid.

A unique feature of this
technology is the ability
to track the annular
filtration between the

MOPTAMU KaK IIEPEJ] IIPOLIECCOM, TAK nposeseHus MPT1. ports both before and
U B IIpoLieCcce 0OpaboTKHU, BHOCUTD Qil Energy launches full-bore du.ring treatmen.t, make
KOPPEKTUPOBKM HENIOCPEJCTBEHHO technol ogy for multista ge fractu ring adjustments during

B riporecce I'PIT u onipefenats
OIITUMAJIBHOE PACCTOAHUE MEXKY
MOPTAMU JIJI5 KAXK/JIOTO OO'BEKTA
pPa3paboTKU.

PaboThl IPOBECHBI HA

with pump-down dissolvable plugs.
This full-bore system without internal
restrictions does not require the use of
coiled tubing for primary fracturing.

hydraulic fracturing and
determine the optimal
distance between the ports
for each reservoir.

The operations were

OIMHHAIIATH CKBAKUHAX. JlaHHAS Fully 50|L_|b|e _key-plugs don't require carried out in eleven wells.
TEXHOJIOTHS IEPEBE/IEHA B PA3PsI/] perforr_nlng liner cleanout after This technology has been
MIPOMBIIIJIEHHON 3KCILIyATALH. fractu ring. patented and reclassified
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Ha Hee o(pOpMIIEH NATEHT.

C 1okaa10M «ONNTUMHA3AITA S
KOHCTPYKITMHU 3aKaHYHUBAHHUSA CKBAKHH HA
MECTOPOKJIAECHUAX C HETPATUITHOHHBIMH
3amacaM¥ C IOMOII[BIO ITHPOKOMACHITAGHOTO
IIPHMEHEHHU A YUCICHHBIX METOJOB> BEICTYIINII
dasua Korpesr, npeacrasinasmunii GE company.

Ha Tekynui MOMEHT HETPAJUITUOHHBIE
32MACHI BHOCAT 3HAYHUTEIbHBIN BKJIA/T B OO
06beM 106bIYY HEMTHU U ra3a. Joobrda Ha
MECTOPOXK/ICHHUSAX C HETPAJUITUMOHHBIMHU 3A1TACAMHU
OCTA€TCSI PEHTAOETIBHON B PA3JIMYHBIX IIEHOBBIX
CErMEHTAX, IIOCKOJIBKY METO/IBI IIPEABAPUTEIBHONU
O6PabOTKH MJIACTA MOI'YT OBITh 4TAIITUPOBAHBI K
U3MEHSIONUMCS PPIHOYHBIM YCJIOBUSM, KOTOPBIE
ONPEAETSIOT 3ATPATHI HA 3aKAHYHUBAHUE U I[ICHY
H4 YITIEBOJOPO/Ibl. AHAJIOTUYHAS CUTYALIS
HA6JIIO/IAETCSI B CETMEHTE BHYTPUCKBAXKUHHBIX
PaboT B JOOBIBAIONIUX CKBAXKUHAX. MeTO/bI
O6PabOTKH IJIACTA TO3BOJIAIOT CTUMYJIMPOBATD
JIOOBIYUY YIVIEBOJOPO/OB U YBEJIUYUTD IJIONA/1b
JPEHUPOBAHUA CKBAXXHH. Ha TEKyIHUIT MOMEHT
OCHOBHBIM METOJOM OOPA6OTKHU MJ1ACTA SABJISIETCS
TUJIPOPA3PHIB IVIACT4A, B PAMKAX KOTOPOTO
B CKBAXKMHE CO3/IAE€TCSI HECKOJIBKO CTAUI
BBICOKOIIPOBOJSAIIUX TPEIIUH, B KOTOPBIE 32TEM IO/
BBICOKHMM /IABJICHHEM 3aKAYUBAECTCS JKUIKOCTD (KaK
IPABUJIO, BOJA), KOTOPASl PACHIUPSIET TPEIIUHBI,
HOBBIIIAS TAKUM OOPA30M IPOHUIAEMOCTD IJIACTA
U 1€OUT CKBAKHUHBL VICTOPUYECKU CJIOKUIIOCH
TaK, YTO KOMM4eCcTBO craaun I'PIT u kimacrepos Ha
CTAJUIO ONIPENEISAETCS TNOO UCXO/IS U3 JIJIMHBI
TOPU3OHTAJIBHOI'O YYACTKA CKBAXKUHBI (HAIIpUMED,
60 nn 120 m), 1160 UCXO/SI U3 HAKOIIJIEHHOTO
ONBITA HA 3TOM MECTOPOXK/CHNHY NI Ha
MECTOPOXKIEHUHU C IIOXOXHUMHU YCIOBUSIMH, JTUOO

HUCXO/ISI U3 IPYI'UX HHBECTUITNOHHBIX COOOPAKEHUH.

C Te4eHUEM BPEMEHU HAMECTU/IACh YCTOMYNBASI
TEH/ICHITUS K COKPAIICHUIO PACCTOSIHUS MEXY
CTAZUSIMH U KJIACTEPAMHU C 11€JIbIO [IOBBIIICHUS
YPOBHS 10ObIYH. OJJHAKO PA3YMHO IPEAIIOIOXKUTD,
YTO HACTYIUT TAKOH MOMEHT, TIOCJIE KOTOPOT'O
nob6asyieHue enie ogHou cTaauu I'PIT

to the category of
commercial operations.
David Cotrell, a GE
company representative,
made a presentation
on “Well Completion
Optimization in
Unconventional
Fields with a Large-
scale Application of
Numerical Methods”.
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 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

Erop MuxanunubiH
Egor Mikhalitsyn

MIOBJIEYET 3aTPATHI, [IPEBBIIIAIONINE
YPOBEHD JOXO/IOB, IOTY4YEHHBIX

32 CYET yBEJIMYCHUS KOJTUYECTBA
cTaaui (T. €. orepanus 1o
TOOABJIEHUIO CTAJIUHU CTAHET MEHEEe
NIPUOBLIBHOM, B 3aBUCUMOCTH OT
CPOKOB OKYIIA€MOCTH). B Takom
CJIy4de BO3HUKAET KJIACCUYECKad
32/1a4a OIITUMU3AIIUH, KOTOPast
pemaercs meTogamu Monre-Kapiio.
Pe3ynbpTaThl pacyeTOB ITOKA3bIBAIOT,
YTO ONTHUMAJIbHBIE METO/BI
06pabOTKHU IJIACTA JEMOHCTPHUPYIOT
XOPOIIIHNE NOKA3ATEIN IJIsI MHOTUX
LIEJIEBBIX (DYHKIIMIH, CBA3AHHBIX

c npoueccom I'PIT (Hmampumep,
JUIMHA U BBICOTA TPEIUH). TeM He
MEHEE PE3YNbTATHI TO3BOJIAIOT
CJIEJIATD BBIBOJ], UTO LIEJIEBBIE

Ha Tepputopumn P® n gpyrux
cTpaH CHI B HacTosiLee
Bpems paboTaeT bonee

500 eguHUL, HedTEerazoBoro
obopynoBaHus
npowussoacTea [pynnebl

®dn, bonee 160 eanHUL, U3
KOTOpbIX — 0bopyaoBaHMe
ons I'Prl.

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.
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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, it is found 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



(PYHKILIUH, CBSI3AHHBIE C JOOBIYEHN YITIEBOJOPOMOB,
JIOXOJAMU OT JOOBIYU U IPUOBLIBIO, 3a4ACTYIO
OIIPENETSIIOT PA3TUYHBIE ONITUMAJIBHBIE METO/IbI
006pabOTKHU 1 YTO NOAOOP ONTUMAIBHOI'O METO/A
33aBHUCHUT OT 32/JaHHBIX BDEMEHHBIX IIPOMEXKYTKOB.
[TOCKOJIBKY B KOHEYHOM CYETE IPUHATUE PEIICHUN
OCHOBBIBAETCS HA MOJIOKHUTETIBHOM OIThITE
HOJIY4YEHUSI IPUOBLIIN B TEUCHUE ONIPEICICHHOTO
EPHO/A BDEMEHU, IPEJIATACTCA UCOIb30BATH
HOAXOJSAIYIO LIEJEBYIO (PYHKIIHIO B COYETAHUU C
OITMCAHHBIM B CTATh€ KOMIIJIEKCHBIM TTO/IX0O/IOM K
MOJEJITNPOBAHUIO.

YcnenmrHbIM ONIBITOM IIPOBEIECHHU ST
nmosTOopHOro MI'PII Ha KOHOHMHCKOM
MECTOPOXKIECHHH [10/c/INI1aCh MHHA
CaxumnosBa, HadaapHUK oTaesa ITITP u I'TM AO
«HK «Konpanedtb», <HK «PocHeTh». B KauecTBe
HOAPSIYNKA BBICTYIIAJIa KOMITaHU «[IlmioMbepike».

KOHJMHCKOE MECTOPOKIKEHHUE OBIIO OTKPBITO B

1997 rony. He(pTEHOCHBIMU ABJIAIOTCA TEPPUTEHHBIE

KOJIJIEKTOPHI C TPOHHUIIAEMOCTBIO He 6otee 2 M/,
Texnonorus nposeaenus MI'PIT no majiomy
3aTPy6y BKIIOYAET YCTAHOBKY CIBHIKHBIX
MY(T PaBHOIIPOXOJHOI'O JUaMeTPa. MydThI
axkTusupytoTca 'HKT ¢ nocneayonien 3aKaykoi
BOJIBI IIO MAJIOMY 3aTPyOy. 'ngpasinueckn
AKTUBUPYEMBIN KJTIOY-TOJIKATEIb AKTUBUPYETCS
MOTOKOM KUJKOCTU. KpeCcTOBHHA C IPOTEKTOPOM
MO3BOJIAET OJHOBPEMEHHO OCYIIECTBIATD MOHTAXK
komruiekca F'HKT u I'PIT. Bce onepanyu 1o Majiomy
32TPyOHOMY IIPOCTPAHCTBY IPOBOJATCS O€3
noabema 'HKT.

based on profit decisions
over a given time span,

it is proposed to utilize
the appropriate objective
function together with
an integrated modeling
approach such as
presented in the paper.

Inna Sakhipova, Head
of the Department of
Preventive Maintenance
and Production
Enhancement at
Kondaneft JSC, Rosneft,
presented the report
Successful Experience
of Multistage Re-
fracturing at
the Kondinskoye Field. The contractor was
Schlumberger.

The Kondinskoye field was discovered in 1997. Oil-
bearing formations are represented by terrigenous
reservoirs with permeability not exceeding 2 mD.

The technology of multistage fracturing through
the annular space between CT and tubing includes
installation of full-bore sliding sleeves. The sleeves
are activated by the coiled tubing and then the fluid
is pumped through the annular space between CT
and tubing. A hydraulically actuated shifting tool is
activated by a fluid flow. Wellhead cross tee provides
simultaneous installation of the coiled tubing and

hydraulic fracturing system. All

PROSPECTS

¥ -__.f"
CeeTnaHa NaBnoga
Svetlana Pavlova

B 060pynoBaHUY 32/ICHCTBOBAHA Cepsuc «duamalu- operations are carried out without

THUIIOBAs KOMIIOHOBKA 3aKAHYUBAHUSA C
PaBHONIPOXOAHBIMU My TaMU «[IpeMuyM
OpPT», KJIIOY-TOJIKATENDb Harrier,
MHOI'OPAa30BbIH nakep Jackal (ONIIMOHHO).
Baxxno nnpaBuibHO IPOBECTH NIEPET,

OHnavH» nosBUNICA ABa
roga Hasapg u c Tex nop

aKTUBHO MCMONb3yeTcs

W pa3BMBaETCS.

pulling the coiled tubing to the
surface.

The equipment includes a
standard completion assembly
with "Premium port" full-bore

I'PIT noArOTOBUTENBHBIE PAOOTHL: The Fidmash-Online sleeves, Harrier shifting tool, and a
raGJIOHUPOBAHUE U OYUCTKY OT IIJIAMA CTBOMIA  garyice Was presented multi-use packer Jackal (optional).
CKBa’KHHBL It is important to carry out all

Ha nepsom aTane 6pl1u NIPOBELEHBI PA60THI
HA CKBAXKMHAX C 3AKOHYEHHBIM OypEHUEM, A HA
BTOPOM — Ha CKBAXMHAX YK€ IEUCTBYIOIIETO
¢dona. Ha BTOpOM 3Talle peannusanuu
NpoeKTa 1A nposegeHus MI'PIT 66111 BBIOpAHBI
JBE CKBA>KUHBDL ITepBas Obl1a IPOCTUMYIUPOBAHA
I10 KJIACCUYECKOU cxeMme. 17151 BTOPOM CKBAKUHBI
JULSL IOBTOPHOM CTUMYJISIIIMU OblyId BBIOpAaHA
TexHoorusa HiWwAY.

Ha nmepBoM 3Ta1e NpuMEHEHH TEXHOJIOTUHU ObLIa
YCHEUIHO peann3oBaHa 3akauxa MI'PII 1o majsiomy
3aTpy6y 6€3 nogbema 'HKT HAa TOBEPXHOCTB.
CKBa)XHMHA BBEJCHA B 9KCILIyaTanuio Kak 'TM BHC
C 3AITYCKHBIMH ITAPAMETPAMHM BBIIIE PACYETHDIX.
CpenHee Bpems paboT HA OJUH IIOPT COCTABUIIO
32 yaca. YBeJIUYEHUE OOIIETO IPUTOKA COCTABUIIO
549 npu CONOCTABUMBIX BEJTUYNHAX JENIPECCHU.

Ha BTOpOM 3Tame NIpUMEHEHUS TEXHOIOTUHU ObLI
NpoBeJcH NOBTOPHbIN MI'PIT 1 mogTBEpKACHA €ro
3(PPEKTUBHOCTD. YBEINUEHHE OOIIETO IPUTOKA
COCTaBHJIO 73%, 10 HE(TU — 48%. }

two years ago and has
been actively used and
developed ever since.

required preparations before the
hydraulic fracturing operation:
drift run and wellbore cleanout.

At the first stage of the project,
operations were carried out in newly drilled wells,
and at the second stage — in producing wells. At the
second stage of the project, two wells were selected
for multistage fracturing. The first well was treated
according to a standard program. Re-stimulation of
the second well was decided to carry out with the
HiWAY technology.

At the first stage of technology application the
fracturing fluid was successfully pumped through
the CT/tubing space without pulling the coiled
tubing to the surface. The well was commissioned as
a new well with launch parameters higher than the
calculated ones. The average operation time per port
was 32 hours. The total rate increased by 54% with a
comparable pressure drawdown value.

At the second stage of technology application,
multistage re-fracturing was carried out with a further }

Ne 4 (070) [Jexkabps/December 2019 23



[TIEPCITEKTHBDI

OCHOBHBIE IPEUMYIIIECTBA TEXHOJIOTUU:

* OTCYTCTBHUE CEIEII IO 11ap;

* HE HYKHO pa306ypPUBAHHUE;

* COKpAIIAETCs BPEMS IO/ BBOJL CKBAKUHBI B
AKCIUIYaTALIHIO;

* HET OIPAHUYEHUI IO JATBHEUIIUM PaboTaM, B
YACTHOCTH, 110 U30JISILIUH OTACIbHBIX 30H, OI13 1
rnnosropHomy MI'PIT;

* TEXHOJIOTUSI MOXKET OBITh UCIOJIb30BAHA KAK B
LIEMEHTUPOBAHHOM, TaK U B HEIIEMEHTUPOBAHHOM
XBOCTOBUKE;

* 110 30 craguit Ha ogHy CIIO; yuCIo cTaguil He
OT'PAHUYEHO.

MapTtuH PamiaHc, CTapmuii COBETHUK OTAEA
I'PIT 1 ocBO€eHMA CKBaXUH, BP Poccus, BbICTyIINI
C 1OKJI20M «TOPHU30HTAIBHBIE CKBAKHHBI
c mHOTrOCTAmTUHHBIM 'PII, COCTOSHU I
HAIIPAKECHHA H BIUAHHE HA OIIEPAITUH C
npumenenuneM 'HKT». [Jok1a4yuK pacckasal,
KaKHe (PU3NYECKUE CUIBI BBI3BIBAIOT ONIPEEIEHHBIE
BH/IbI HATIPSPKEHUH, KAKHE MTPO6JIEMBI C OOCAJHBIMHU
KOJIOHHAMH GBI OTMEYEHDI B PA3JIMYHBIX
reorpau4eCKUX PETHOHAX. BpIN TOAPOOGHO
OOBACHEHBI TPUYUHEBL, IPUBOJAIINAE K Ae(POPMALIH
006CaIHOM KOJIOHHBL. OCHOBHAS YACThb JOKIA1a
ObLJIA TIOCBALICHA TOMY, KaK Jle(popMariuu 06Ca HOM
KOJIOHHBI BJIMAIOT HA XOJI KOHKPETHBIX PabOoT C
npuMmeHenrueMm F'HKT (06muit JOCTYI K CKBAKHUHE,
nepdopauoOHHbIE padoThl, ppesepoBka 'HKT,
dppe3epoBKa NPOOKH) U KAKUE MEPHI CJIETYET
COOIOAATH, YTOOBI MUHUMU3UPOBATh TPYAHOCTU.

«OTEe4eCTBEHHAA PABHOIIPOXOJHAA CHCTEMA
MTI'PII Ha IPOKAYHBAEMBIX PACTBOPHMBIX
KJIIOY-IIPOOKax. O030p TEXHOJIOTHH U
IIPOBEXEHHBIX HCIIBITAHHM> — TAK HA3bIBAJICA
Joknag Eropa MUXaIHIBIHA, TVPEKTOPA 110
passuTHIO 6M3HECA OO0 «OUI DHEPIK .

I''maBHOE MPEUMYIIECTBO KOMITAHUH —
HCIIOJIb30BAHUE PACTBOPHUMBIX CIIABOB, U3 KOTOPBIX
CO3AI0TCA MTHHOBAILIMOHHbBIE U3/eaus: mapbl MI'PIT,
IPOOKH, CE€1a U T. J1. «ONJI DHEPKH» BBIBOJUT
Ha PBIHOK PABHOIIPOXOAHYIO cuctemy MI'PIT Ha
IIPOKAYMBAEMBIX PACTBOPUMBIX IPOOKAX. OHA
MIPEACTABIAET COO0I ITOJTHOMPOXOJHYIO CUCTEMY
0€3 BHYTPEHHUX CYKCHUI, HE TPEOYIOIIYIO
npumeHeHus 'HKT aia nepsuyunoro I'PIT, a ee
IIOJIHOCTBIO PACTBOPHMBIE KJIIOY-TIPOOKU HE
TPEOYIOT HOPMAIU3AL MU XBOCTOBUKA ITOCJIE
nposegenus I'PIT

Cucrema ro3BoJIAET IIPOBOJAUTD HEOI'PAHUYEHHOE
KosnuecTBO cragun I'PIL [IpuMmenuMma ¢
LIEMEHTHUPYEMBIMU XBOCTOBUKAMU. 3AKPBIBAEMBIE
MY@TBI MHOTOPA30BOT'O JENUCTBUSA JAIOT
BO3MOXXHOCTB OTCEYCHHUS OOBOJHUBIIUXCS CTAUN
IIPpU NPOBEJACHUM TOBTOPHBIX ['PIL

Csertnana IIaBiaosa, sxcriepr 1o I'PIT kommanuun
JIInoMb6€epsKe», PACCKA3a71a O BA3KOH CIUKBOJIE
— HOBOH AJIBPTEPHATHBHOM KHAKOCTH I'PIT
JJIA TPAJUITMOHHBIX KOJJIEKTOPOB, KOTOPYIO
KOMIIAHMS YK€ YCIEHTHO IPUMEHSIET.

Bsi3kasi CIMKBO/IA TO3UITMOHUPYETCS B KAYECTBE
AJIBTEPHATUBBI CTAH/IAPTHOH MHOI'OKOMIIOHEHTHOM
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[MaBen JlakTnoHoB
Pavel Laktionov

EBreHnin boHoapeHko
Evgeny Bondarenko

confirmation of its
efficiency. The total rate
increased by 73%, oil
rate increased by 48%.

Main advantages of
the technology:
¢ No ball seats;

* No need to mill-out;

¢ Reduction of well
commissioning time;

* No restrictions for
further operations, in
particular, for zonal

isolation,

bottomhole treatment,

multistage re-fracturing;

¢ The technology

can be used in both
cemented and uncemented liners;

» Up to 30 stages in one run; the number of stages is
not limited.

The report “Horizontal Wells with Hydraulic
Fracturing Operations, Stress State and
the Impact this is having on Coiled Tubing
Operations” was presented by Martin Rylance,

Sr. Advisor, Fracturing and Stimulation Department,
BP Russia The speaker described the physical forces
that cause certain types of stress and challenges with
casing in different regions. The reasons leading to
casing deformation were explained in detail. The
main part of the report was focused on how casing
deformations affect specific CT operations (cleanout,
perforation, coiled tubing milling, plug milling)

and what measures should be taken to minimize
complications.

“Russian Full-bore Technology for Multistage
Fracturing with Dissolvable Key-plugs.
Technology Outlook and Testing Review” — this
report was presented by Egor Mikhalitsyn, Business
Development Director at Oil Energy LLC.

The greatest strength of the company is the use of
soluble alloys, from which innovative products are
created: balls for multistage fracturing, plugs, ball
seats, etc. Oil Energy launches full-bore technology
for multistage fracturing
with pump-down
dissolvable plugs. This
full-bore system without
internal restrictions
does not require the
use of coiled tubing for
primary fracturing. Fully
soluble key-plugs don't
require performing
liner cleanout after
fracturing.

The system allows for
an unlimited number
of hydraulic fracturing
stages. Can be used
cemented liner. Closable
multi-use sleeves make




BSI3KOM CHIUTOU XKUAKOCTU (MUHUMYM 400 cIl npu

100 ¢ 1), Tak Ha3bIBAEMOM CUOUPCKOM.

Baskasa cnuksopa (HiVisFR, HVFR) — HU3KOBsI3Kas
JKUJKOCTb Ha OCHOBE CHHTETHYECKOI'O IIOJIMMEPA.
[Tosry4yniia MUPOKOE pacnpocTpaHeHue B CeBEpHON
AMepuKe 14 CJIAHLEBBIX PE3EPBYAPOB, OJHAKO
MUPOBOU OIBIT AJI [IECYAHUKOB OTCYTCTBOBAJ U3-
33 3HAYUTEJbHBIX PA3JIUYUI MEXAY IPOBEJICHUEM
I'PIT Ha cnaHIax v niecyaHukKax. CymecTBOBaIa
HEOOXOIHUMOCTD aJJAIITAIIUHN BA3KOU CIMKBO/IBL,

4 3HAYUT, TPEOOBAJICSI KOMILIEKC JIAOOPATOPHBIX

UCHBITAHUH, KOTOPBIH ObLI YCIIENTHO OCYIIECTBIEH. B

YACTHOCTH, OBLIIU IPOTECTUPOBAHBI PEOJIOIHYECKUE

CBOMCTBA U IIECKOHECYIIASl CTIOCOOHOCTD )KUJIKOCTH,

4 TAK>KE OIIpeJeIeHa OCTATOYHAA IPOBOAUMOCTD

MPOMNMNAHTHON YITAKOBKHU, UCCJIETOBAHO BIUSHUE

JKHUJIKOCTH HA IPOHULIAEMOCTD IOPO/IBL, BIUAHUE

IJ1ACTOBOM BOJABI HA CHUKEHHE BA3KOCTH CJIMKBOJDI,

BJIUSTHUE OKHUCIUTEIBHBIX AECTPYKTOPOB. BBLIO

ONPENENIEHO, YTO OTCYTCTBYET HEOOXOAUMOCTD

UCIIOJIb30BAHUSA JECTPYKTOPOB C BA3KOM CJIMKBOIOM,

4 IIOCJIE UCMTONIB30BAHUA OHA HE OOPA3YET OCA/IKOB.
[ToneBpie UCTIBITAHUS BA3KOH CIMKBO/IBI B POCcHu

IIOKA3aJIH, Y4TO:

* C BBICOKOHY OIIE€PALIMOHHOX YCIIEITHOCTBIO
nposegeHo 17 onepauuii I'PIT Ha TEpPUTEHHBIX
KOJUIEKTOPAX HA MECTOPOXIAECHUAX 3AI14JHOMN
Cubupu;

* BA3Kasd CJIMKBOJA IPUMEHSIACH KAK B KOMOUHAITUN

CO CHIMTOM I'yapOBOM KHUJAKOCTBIO, TAK U B KAUECTBE

€IMHCTBEHHOM KUJKOCTU I'NPOPA3PHIBA;

pPa60oThI ObLIN IIPOBEJIEHBI C pacxoioM 3,0—4,5 M3/

MHH IPH BA3KOCTU KUJKOCTU IPUOIU3UTEIBHO

30 cITopu 511 ¢!, B TOM YUCJIE C BLICOKUM

rouHaxeMm (100 TonH) nporrmanTta 20/40 u 16/20;

* BA3KAsA CJIMKBO/JA IPOAEMOHCTPHUPOBAIA
CPaBHHMYIO CO CHIUTBIMU I'YAPOBBIMU
JKUJKOCTAMU 3(P(PEKTUBHOCTD U XOPOLIYIO
CIIOCOOHOCTBD K IEPEHOCY MPONITAHTA;

* cepus IPOBEJEHHBIX ONBITHO-TTPOMBIIIJIEHHBIX
paboT NOKA3aJ1a TEXHUYECKYIO U
TEXHOJIOTUYECKYIO IIEIECOOOPA3ZHOCTD
JAJIbHEUIIET'O UCIIO/Ib30BAHU S BA3KOU CJIMKBOJbI
JUISL TPAJUIIMOHHBIX TEPPUTEHHBIX KOJJIEKTOPOB.
Kommepueckuu gupexrop I'pynner GH/] ITaBesx

JIaKTHOHOB C(POPMYIHNPOBATI COBPEMEHHBIE

BBI30BHI I'PII. bolia npeacTaBicHa KpaTKas

nH(pOpMALHA 06 UCTOPUU U OCHOBHBIX

HAaNpPaBJIEHUAX JeaTenbHOCTH ['pynnel PU/I, 06

OMBITE CO3/IaHU O60PYAOBAHUA. OTMEUYEHO, YTO HA

Teppuropuun PO u gpyrux crpan CHI B HacTosA1€ee

BpeMs paboraet 6osee 500 enuHNI He(PTEra30BOTIO

ob60pynoBaHud NpoussoacTsa I'pynnst PH/I, 60m1ee

160 equHUI] U3 KOTOPBIX — 060pyaoBaHue /15t TPIL.
B kayecTBE COBPEMEHHBIX BBI30BOB, CTOAINX

nepes NPOU3BOAUTENAMU O060pyAOBaHMUA Aya I'PII,

OBLIIN BBIJICJIEHBI U ITOAPOOHO MPOAHATIU3UPOBAHBI

CIeAYIOIMC:

* JIOKQ/IM3ALMA IIPOMU3BOACTBA HA TEPPHUTOPUU
EADC;

¢ 00OpPYIOBAHUE JIJI51 BBICOKOPACXOAHOTO ['PIT

(16-24 m3/mun); }

Bamum Kyxapes
Vadim Kukharev

it possible to cut off
water-breakthrough
zones for re-fracturing.

Svetlana
Pavlova, hydraulic
fracturing expert
at Schlumberger,
presented the Viscous
Slick-water — a
New Alternative
Hydraulic
Fracturing Fluid
that has been
used successfully
in conventional
reservoirs.

Viscous slick-water
is presented as an
alternative to standard multi-component cross-
linked fluid (minimum 400 cP at 100 s') — so called
“Siberian” fluid.

Viscous slick-water (HiVisFR, HVFR) is a low-
viscosity synthetic polymer-based fluid. This fluid
has been widespread in North America for shale oil
reservoirs, but there has been no global experience
for sandstones due to a significant difference between
fracturing in shale and sandstones reservoirs. There
was a need to adapt viscous slick-water for sandstones.
This required a set of laboratory tests which were
successfully carried out. In particular, tests allowed
to determine rheological properties and sand-
bearing capacity of the fluid, residual conductivity
of proppant packing. Also, tests allowed to research
the influence of the fluid on the rock permeability,
the influence of formation water on the reduction of
slick-water viscosity and the influence of oxidative
breakers. It has been determined that there is no need
to use breakers with viscous slick-water, and it does
not form sediments.

Field testing of viscous slick-water in Russia have
shown that:

PROSPECTS

* 17 highly efficient
hydraulic fracturing
operations were
performed in
terrigenous reservoirs
in Western Siberia;
Viscous slick-water
* was used both in

; ﬂ combination with

“ - cross-linked guar

o~ fluid and as a single
fracturing fluid,

* The operations were
carried out with a
flow rate of 3.0-4.5
m?/min, fluid viscosity
of approximately
30 cPat 511 s,
including a high
tonnage

(100 tons) of }

[MaBen JemakuH
Pavel Demakin
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* BOCCTAHOBJICHHUE U MOJICPHUBAITH S

060pyIOBAHUS;

¢ 060PYIOBAHUE C HATPY3KOU HE H0Iee MECTH

TOHH Ha OCB;
e U(ppoBU3ALUA OOOPYAOBAHUS.

ChOpMYIUPOBAHHYIO B KAYECTBE BBI30BA B
nokiage ITasna JIAaKTUOHOBA TEMY «JIOKAIM3a1IMsa
IIPOU3BOACTBA HA TeppuTopunu EADC» PpOLOJIKUIN
BBICTYIUIEHUS 3AMECTHUTEIS TEHEPATIBHOI'O
aupexropa OAO «PUAT> EBrenusa BoHJapeHKO
«CnenrexHuka u3 Tarapcrana — crienuraccx
KAMA3/PHAT - HOCHTE/JIH CIELyCTAHOBOK
ays TPII u THKT. UMnopro3amMemieHue» u
PYKOBOAMTEJIA IIPOEKTA 10 BHEAPEHMIO [IM 185
I'pynnel «CuHapa» Ajrexkcess boskeHOBa
«TexHUYEeCKaA Npe3eHTanus guseas IM 185».

Bpemsa uundpbl

HJoxnan «CepBuc «@uamani-OHIANH»>:
Pa3BHUTHE H HOBBI€ BO3MOKHOCTH> O3BY4HJI
Bagum Kyxapes, 1upexkrop OO0 «PHIcepBUCH.

Cepsuc «Pugmani-OHIANH» DOIBUJICA 1BA
rojla Ha3aJ 1 C TeX IOP AKTUBHO UCIIOJIb3YETCA U

pasBuBaeTcs. CEpBUC OO6CCIICUNBACT:

* MOHUTOPHHT TAPAMETPOB OOOPYAOBAHUS U
TEXMPOLIECCA B PEXKUME PEAJIBHOI'O BPEMEHH;

* IOJTYYEHHUE CBEJICHUN O I'€0JIOKAIIUN
(MECTOMONOXKEHNH) O60PYIOBAHUS;

* IOCTYI K (parijIaM JJAHHBIX OOOPYJOBAHUS,

* CHHXPOHM3AIIHIO U XPAHEHUE JJAHHBIX;

* IOJYYEHHUE ONOBEIIEHUT O HEUCIIPABHOCTAX U

ABAPUHIHBIX COOOIECHHUTT;

* IPENOCTABIEHUE OTUYETOB.

PemaeT npoOaeMbI OTCYTCTBUSA
YAAJIEHHOTI'O KOHTPOJIA 34
PaboTON U COCTOSIHUEM
060PYIOBAHUSA; PYYHOT'O
KOIMPOBAHUSA U OTIIPABKUA
JAaHHBIX; JJINTEIBHOI'O
BPEMEHU IOJIYYEHHU JAHHBIX;
NOTEPHU AAHHBIX UJIN UX
NPEAHAMEPEHHOIO VAAJICHUS;
OPraHU3AL NN CUCTEMBI
VIIPaBIEHUA U OOPabOTKH
JIAHHBIX.

B nacrosamee spemsa K
CEPBUCY NIOAKIIOYEHO boee 40
YCTAHOBOK. B Om>kariniee BpeMs
OyJIET IIOJIKJIIOYEHO €lIe OoJiee
aecsTka. B MoMeHT JOoKIa/4a
AKTUBHO paboTanu 15 yCTAHOBOK,
4TO OBLIIO IIPOJEMOHCTPUPOBAHO
AyIUTOPUN.

IIaBen JeMaKHH,
3AMECTUTEID JUpPeKTOPA 110 I'PIT
00O «JIlennHoropckPeMmCepsuc»,
BBICTYITHJI C JOKJIAJIOM
JducdpoBHU3aAHUA KAK
HHCTPYMEHT yIIPpaBI€HHA
OTKa3aMH O0OPYIOBAHHUA
Ha IpuMepe O0OPYAOBAHHUA
¢daora I'PID>.

proppant 20/40
and 16/20;
Viscous slick-water
demonstrated high
efficiency comparable
with cross-linked guar
fluids and good ability
to carry proppant;
A number of pilot
operations showed
the technical and
technological
expediency to further
use viscous slick-water
for conventional
terrigenous reservoirs.
Pavel Laktionov,
Commercial Director of
the FID Group, described the Current Challenges
of Hydraulic Fracturing. Brief information was
provided on the history and main activities of the FID
Group, as well as on the experience of equipment
development. 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.

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 m3/min);

» Equipment recovery and
modernization;

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

» Equipment digitalization.

The topic "Manufacturing
localization on the EEU area" presented
as a challenge in Pavel Laktionov's
report was continued by Evgeniya
Bondarenko, Deputy General Director
at RIAT OJSC with the report “Special
Vehicles from Tatarstan - KAMAZ/
RIAT Special Chassis for Special
Units for Hydraulic Fracturing
and Coiled Tubing Operations.
Import Substitution” and Alexey
Bozhenov, Project Manager for DM185
Implementation at Sinara Group with
the report “Technical Presentation
of DM 185 Diesel”.

€Ha [prbaHoBcKas
Elena Gribanovskaya

Bbin npouseeaeH nogdoop
obopynoBaHUs ANs MUNOTHOMO
npoeKTa, NoCTpoeHa
umdpposas mogens ons
OCHOBHbIX COCTABNSAOLLNX
obopynoBaHusi U Mogenb ans
NPOrHO3MpPoBaHMA PabOoTbI
HarHeTaTesIbHOro Hacoca
CMeCUTENbHOU YCTAaHOBKM MO
AaHHbIM NMPOEKTHOro An3anHa
P c uenbio HepgonyLeHMs
0OTKa30B 0bopyaoBaHMA Ha
CKBaXKUHe.

A selection of equipment for
the pilot project was made, a
digital model was developed
for the main components of
the equipment, a simulation
model was developed to
predict the operation of

the blender injection pump
according to the data from the
hydraulic fracturing design in
order to prevent equipment
failures in the well.

Time for digitalization

The report “Fidmash-Online
Service: Development and New
Opportunities” was presented
by Vadim Kukharev, Director of
FIDservice LLC.

The Fidmash-Online service was

26 o 4 (070) Aexabpb/December 2019



Lle/1bIO MPOEKTA ABJIAIOCH HOBBIIIEHUE
3KOHOMMYECKOU a(ppexTuBHOCTU I'PTI 32 cuer
UMPOBOTOo yrpasieHus pecypcom TMII u
OCHOBHBIX CPEACTB. B 33124 NPOEKTA BXOAUIIH:

* OLIEHKA PabOTHI HEHTPOOEKHOIO HATHETATEIBHOTO
HACOCA CMECUTEJIbHOMN YCTAHOBKH;

* IIPOTHO3 PAOOTHI OOOPYAOBAHUSA IPU
IIaHUpOBaHUU npouecca I'PIT;

* MOBBIIIEHUE KAYE€CTBA OKA3bIBAEMBIX YCIIYT;

* IUTAHUPOBAHUE PEMOHTA U OOCTY>KUBAHUSA
060pYOBAHMSL.

BpLI MPOU3BEIEH NOAO0P OOOPYAOBAHUA AJI
MHJIOTHOT'O IIPOEKTA, TOCTPOEHA HUMPOBAS MOJAEIb
JUIs1 OCHOBHBIX COCTABJIAIOINX OOOPYJOBAHU A
Y MOJIEJIB JJIs TIPOTHO3UPOBAHUS PA6OTHI
HATHETATEIBHOI'O HACOCA CMECUTENBHOM YCTAHOBKH
O JAHHBIM IPOEKTHOIO nu3arna I'PIT ¢ nenpo
HEJOMYIIEHUA OTKA30B OO0PYJOBAHMS HA CKBAJKHHE.

B npouecce cozpanus nudpoBOit MOJEIN
LEHTPOOEKHOIO HATHETATEIBHOI'O HACOCA
CMECUTEIBHON YCTAHOBKHU OBbLIN OITPOOOBAHBI
BOCEMb METOJJOB MAIIIMHHOI'O OOy4YEHHSL.

Hamny4ymui pe3yabraT HoKasaa MeTol Extreme
Gradient Boosting,.

711 TOCTPOEHM ITPOrHO32 OBLIU UCTIOIb30BAHBI
CJIEAVIONINE TAHHBIE:

* PACYETHBIE 3HAYEHUA TEXHOJIOTMIECKUX
MapaMeTPOB Ha OCHOBE MH(POPMALTUH U3
IIPOEKTHOTIO An3aiiHa nporuecca I'PIT;

* 3HAYEHM TEXHOJOTUYECKUX MAPAMETPOB
npeapAymux rnpoueccos I'PIT.

B paMKax BBIIIOJTHEHHA MUJIOTHOT'O IIPOEKTA OblLTa
pa3padoTaHa HHU@PPOBAsI MOJAEIb LIECHTPOOEKHOI'O
HATHETATEBHOI'O HACOCA CMECUTENIBHOM YCTAHOBKH
VC600 ¢moTa I'PIT. ITonyyueHHass MOZIETb TIO3BOJISIET
BBITNIOJTHUTD OLIEHOYHBIN IIPOrHO3 TPEGYEMOTO
JIMATA30Ha 3HAYEHUIT 110 mapameTpy «YC600.
Harpy3ska HarHETATEIbHOI'O HACOCA».

INoaxoabl U METOABI AHAJIN3A, IPUMEHSAEMBIE B
XOJZIE PEATIUIALINH ITIPOEKTA, TO3BOJIAIOT PEATU30BATH
CJIEYIONINE TIPEAJIOKEHNUA CIIELIUATUCTOB
OOO «Tarpac-PemCepBuc»:

1. Bectu yyeTr pakTUIECKON HAPAOOTKHU
ob6opynosanus ¢uora I'PIT (110 anemeHTaM).

2.HapaboTarh CTATUCTUKY U3MCHCHMU S [IAPAMETPOB

IPYU U3HOCE Y3JIOB UJIH YXYAIICHH UX

TEXHUYECKUX XAPAKTEPHUCTHUK.

3. YOpaBasaTh pECYPCOM OLIM(PPOBAHHOI'O Y314,
MIPEYIIPEXKIATh OTKA3 U KPUTHUECKOE CHIKECHHE
TEXHUYECKUX XAPAKTEPHUCTHUK.

JIpMEeHEeHHEe MaTEeMAaTHIEeCKHX METOJOB
OLIEHKH COCTOHU S He(DTEIIPOMBICTIOBOT'O
00OPYZOBAHHS C €TI0 TOBHINICHH ST
3¢} PEeKTHBHOCTH SKCILTYATAI[HH» OCBETH/IA
Enena I'puGanoBckas, ['pynna O/l OCHOBHbBIE
3TANbI PA6OTHI BKIIOYAIOT B CEOS:
¢ CcH60pP CTATUCTHUYECKUX IAHHBIX;

* IIOCTPOECHUE MATEMATUYECKON MOJICIN
JIMATHOCTHUKU OO60PYZIOBAHUS;

* IIPOBEZICHUE OIIEHKHU 3(D(PEKTUBHOCTH BHE/IPEHUS,

* IIOCTPOEHUE MATEMATUYECKOM MOJIETIN U3HOCA B
IIPOIIECCE BBINIOHEHUS OIIEPAIULT;

presented two years ago
and has been actively
used and developed ever
since. Service provides:

» Real-time monitoring
of equipment and
process parameters;

* Obtaining
information about the
equipment location;

* Access to equipment
data files;

» Data synchronization
and storage;

» Error messages and
alarms;

* Reporting.

This service addresses
the following problems: no remote control over
the operation and condition of equipment; manual
copying and sending of data; long time to get the
data; loss of data or intentional deletion of data; data
control and processing system.

Currently more than 40 units are connected to the
service. More than a dozen more will be connected
in the near future. At the time of the report, 15 units
were actively working, which was demonstrated to
the audience.

Pavel Demakin, Deputy Director for Hydraulic
Fracturing at LeninogorskRemService, LLC, made
a presentation on “Digitalization as a Tool for
Managing Equipment Failures as exemplified
by Hydraulic Fracturing Fleet Equipment”.

The goal of the project was to increase the
economic efficiency of hydraulic fracturing through
digital management of equipment and fixed assets.
The objectives of the project were:
¢ Performance evaluation of the centrifugal injection

pump of the blender;

¢ Forecast of equipment operation during hydraulic
fracturing process planning;

» Improving the quality of services provided;

* Planning of equipment repair and maintenance.

A selection of equipment for the pilot project
was made, a digital model was developed for the
main components of the equipment, a simulation
model was developed to predict the operation of the
blender injection pump according to the data from
the hydraulic fracturing design in order to prevent
equipment failures in the well.

Eight methods of machine learning were tested
in the process of developing a digital model of the
blender centrifugal injection pump.

The best result was obtained with the Extreme
Gradient Boosting method.

The following data were used to build the forecast:
* Calculated operation parameters based on

information from the hydraulic fracturing design.

* Parameters from previous hydraulic fracturing
operations.

In terms of the pilot project, a digital model of a
centrifugal injection pump for the US600 blender

rr MaKCLM If

Maxim Knyazev
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* [IOCTPOEHUE MPOTrHO32 N3HOCA.

[IpeacTaBAECHHBIE MATEMATHYECKUE METO/IBI
IIYHOKO MPOPAGOTAHBI U UMEIOT 3HAYNTCIbHBIA
OIIBIT ITOJIO)KHUTCIBHOI'O MIPUMCHCHU A. Cux IIOMOIIBIO
MOZKHO ITOJTYYHUTDH KdK BBICOKOTOYHYIO OIICHKY
CTEIIEHU U3HOCA OOOPY/IOBAHUS, TAK U IPOTHO3
COCTOSTHUS IO MOMEHTA U B IIPOIIECCE TPOBECHUS
paborT.

N ppyrue BaxxHble I'IpOGHEMbI...

KOMIIZIEKCHOE pellIeHHUE I YIIPABICHHA
JOOBIYEH HA IIPHMEPE MECTOPOIKIECHHSI C
TPYSHOU3BICKACMBIMH 3aIACAMH I1PEIOKNI
BceBoaog ByrpoB, MEHEKED IO PA3BUTHIO
o6uszHeca OO0 «Benrak Oindung Cepsucec (PYC)».

3ajJja4a, KOTOpasi CTOUT Nepe HE(PTAHBIMU
KOMMAHUSAMHU HA HAYAJIbHOM 3TAIIE SKCILIYaTAIIUHA
MECTOPOXKJICHUI, — TOTYYUTh UCYEPIBIBAIONIYIO
UHPOPMAIUIO 06 OOBEKTE PA3PAOOTKH, TIOCTPOUTD
KOPPEKTHYIO MOJIETIb 3AJIEXKEN MECTOPOXK/ICHUS,
OIITUMU3HUPOBATH NPOLECC OyPEHUSA U 3AKAHUNBAHU A
CKBAXXUH JIJIS JOCTHIKEHU S HAUOOJIEE BBICOKHUX
MOKAa3aTeJIEN IPU Pa3pabOTKE MECTOPOXKIECHUS.
OCHOBHA4S 11€JIb BCEX IOOBIBAIONINX OPTaHU3AUNI
— JOOUTBCSI MAKCUMAJIBHOT'O YPOBHS JOOBIYH ITPU
ONTUMM3ALUH €€ CE6ECTOMMOCTU. [IpH 3TOM OYEHB
BAXKHYIO POJIb UI'PAIOT MOKA3ATENIH 10 OXPAHE TPy1ad
H DKOJIOTHYECKOM 6€30I1aCHOCTH. B TOKIa1€e mta
PEYb O TEXHOJIOTHAX U IPUMEPAX UX IPUMEHEHU S
JUIS PEMIEHUI KOMITJIEKCHBIX 327124 HAa KaXK/IOM
U3 IIEPEYNUCTIEHHBIX ITANOB — OT IOJIYYE€HUSA
nH(OPMALTUH O TPO(UIIE IPUTOKA U3 TIJIACTA
JIO YIIPABJIEHUS IIPOLIECCOM JOOBIYU U3 KAXKION
KOHKPETHOM CKBA>KWUHBI.

HHCTPYMEHTHI aHAJIN3A JAHHBIX L5
JUATHOCTHPOBAHUA M IIPOTHO3UPOBAHH A
3arpsA3HEHUN NPHU3A00MHOM 30HBI ILTACTA GbLIN
paccMoTpens! B oknaie Baguma IlpIraHkoBa, K. T. H.,
3aBEIYIOUIETO JIAOOPATOPHUEN TEXHOIOIMYECKHUX
SKHUJIKOCTEN JIJI1 MHTEHCU(PUKAIIUU JOObIUH,

PI'Y Hedpru nraza (HMY) nmenu .M. I'yOkuHa.

B OCHOBY aH2J1132 OBLJIO IIOJIOXKEHO MATEMATUYECKOE
MOJICJIMPOBAHME. B KA4eCTBE aKTyaIbHbBIX
HAIIPAaBJIEHUI UCCIEJOBAHUN OBLIIU BbI/ICJICHBL:
CO3/IaHME NHCTPYMEHTOB 4HAJIN34 JAHHBIX

JULSL JUATHOCTUPOBAHUS U IPOIHO3UPOBAHU S
3arPsAA3BHEHUN IPU3A00HHON 30HBI I11ACT4;
MOJICJIMPOBAHUE U AHAJIN3 PA3MEIICHUS IIPONITAHTA
B Tpemune I'PIT (HecericMuyeCcKue METObI
monurtopunra I'PIT); MopenupoBanue 1 aHaInu3
padoTs! TpemuHbl I'PIT 1 MaTpUILBI I1J1ACTA HA
OCHOBAHHH TPACCEPHBIX METOJOB KOHTPOJIS;
MOAENNPOBaHUE TeXHOJOrni I'PIT ¢ sKuakocTamMu
Ha OCHOBE CoKVDKEHHBIX OPIaHUYECKUX U
HEOPI'aHUYECKUX I'a30B; TOJ00p MeTonoB ITHIT,
AHAJIN3 PUCKOB IPUMEHEHUA TEXHOJIOTUH,
BBIPA6OTKA IIPOEKTHBIX PEMIEHUH; PA3Pa00TKA
MIPOIPAMMHOTO PEIIEHH S TOBCETHEBHOT'O
KPOCCQPYHKITMOHATIBHOTO 6M3HEC-UHXXUHUPUHTA.

IIpu IJIAaHMPOBAHUU PEKMMA PA6OTHI
JOOBIBAIOIINX CKBAXKUH HEOOXOJUMO OIIPEACICHUE
NIPUYXH yMEHBIIEHNA TPOHUIIaeMocTH 1311
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of the hydraulic fracturing fleet was developed. This
model allows to perform an estimation forecast of
a required range of values of the parameter "US600.
Pressure pump load".
Approaches and methods of analysis used in terms
of this project make it possible to implement the
following proposals made by Tagras-RemService
specialists:
1.Recording of the actual hydraulic fracturing
equipment operating time (by element).
2.Providing statistical data on the changes in
operation parameters due to parts wear or
deterioration of technical characteristics.

3.Managing the service life of the digitized equipment
part, preventing failure and critical reduction of
technical characteristics.

Elena Gribanovskaya, FID Group, described
“Application of Mathematical Methods to
Assess the Condition of Oilfield Equipment in
order to Improve Operational Efficiency”. The
main stages include:

e Collection of statistical data;

» Mathematical modelling of equipment diagnostics;

* Evaluation of the implementation efficiency;

* Mathematical modelling of the wear condition
during operations;

* Building a wear forecast model.

The presented mathematical methods are
sufficiently detailed and have considerable successful
application experience. These methods can be used
to obtain both a highly accurate assessment model
of the equipment wear condition, and a prediction
of the state of the equipment before and during the
operation.

Other important challenges...

Integrated Solution for Production
Management through the example of a Field
with Hard-to-recover Reserves was proposed by
Vsevolod Bugrov, Business Development Manager at
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. The main goal of all
producing companies is to achieve the maximum
level of production while optimizing the cost. At the
same time, health and safety performance plays a very
important role. The report focused 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.

Data Analysis Methods for Diagnostics
and Forecasting of Bottomhole Wellbore
Damage were described in the report from Vadim
Tsygankov, Ph.D. in Engineering Science, Head
of the Laboratory of Process Fluids for Production
Enhancement, Gubkin Russian State University of Oil
and Gas. The analysis was based on mathematical
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1 KOJIMYECTBEHHAS OIIcHKA 06'beMa
KOJIBMAaTaHTA. /151 5TOro HEOOXOANM
KOMIIJIEKCHBIN YUET (DAKTOPOB, BIUSIOMINX
H4 U3MEHEHUE NPOHU1IaeMoCTH B I1311,

Bbina noctraBneHa 3apaya
co34aTb CMA304HYO
A00aBKY C ynyyLeHHbIMU
AHTUMPUXBATHbLIMMU

modeling. The reporter
highlighted the following
relevant areas of research:
development of data analysis

OCHOBHBIC U3 HUX: CBOMCTBaAMMU, methods to diagnose and
* ornoxenus ACIIO; o6nap.a|ou_||y}0 HU3KOWN predict bottomhole wellbore
* BBIIIA/ICHUE COJIEL; neH006pa 3y|o|_|_||ef/'| damage; modelling and

* HAOYXaHUE [VIUH.

MopenmupoBaHUEe OCIOKHEHNI B
HATHETATEIBbHBIX CKBAKMHAX TPEOYET
Pa3pabOTKU OTAENBHBIX MATEMATHUYECKUX
MOZEJIEN, OTIMYAIOMIUXCSA OT MOJIEJICH JJ15
JTOOBIBAIOIINX CKBAKUH.

ONBITOM IPHMEHEHH A YCTAHOBKH
CTaJIENIOIMMEPHOM TPYOBI HA
MECTOPOKIeHUAX BocTouHOM CHOHpH
MOAENUIICA IVIABHBIN UHXKEHED ITpoekTra OO0
«THK-TKPC» Maxcum KHa3eB. bouiy 1aHbL
TEXHUYECKHUE XAPAKTEPUCTUKH YCTAHOBKH
(AaMeTpP UCIIOIBb3YEMBIX TPYO IJIAHTOKAOEIA
— 44 MM; BMECTUMOCTb OapabaHa JIEOEIKU — HE MECHEE
4000 M; MAKCUMAJIBHOE YCUJIME HA JIE6EKE — HE
MeHee 100 kH). [Tepeunciien cocTaB 000OpyIOBAHNA,
NPEJCTABJIEHDBI XAPAKTEPUCTUKH MIJIAHTOKAOEIA.

C UCIIOJIb30BAHUEM I'HOKOI CTAIENTOIUMEPHON
TPyO6BI MPOU3BOAUINCH CIIEAYIOMUE
TEXHOJIOTMYECKHE ONIEPALTAM:

e pacrenieHue (PasMbIB) TUAPATHBIX U
1apapuHOBBIX IPOOOK (85 CKBAKHUH);
* IIPOMBIBKA CTBOJIA CKBA’KMHBI OT COJIEBBIX

OTNOXeHUM (12 CKBAXXUH);

* PACTEIJIEHUE 3aTPYOHOIO IPOCTPAHCTBA

(12 cKBaXXuH);

* mIymeHue CKBaXKUH (10 CKBaXXUH).

Canpens 2018 roga o 1 Hos6pst 2019 roga
6puranoii I'CIIT 66110 Ipou3BeAcHO 119 peMOHTOB
CKBa)KMH, U3 HUX 85 PEMOHTOB IO BOCCTAHOBJICHUIO
nupkKyasanuu B HKT. Pa6OThI TIOKA32JIM BBICOKYIO
9KOHOMMUYECKYIO 3PPEKTUBHOCTD.

Anacracusa UBKO, COUCKATEJIb CTEIIEHN
KAaH/IW/1aTa TEXHUYECKUX HayK, PI'Y He(pTH 1
raza (H1Y) nmenu M.M. 'y6KHHA, IPE3EHTOBAJIA
cMa3049HYIO 706aBKy <HED®TEHOJI-CIH>» njis
OypPOBEIX PACTBOPOB HA BOJHOX OCHOBC.

B ¢BA3M € yBeJTMYEHUEM JIOJIU OYPEHHA HAKJIOHHO-
HAMPABJICHHBIX ¥ TOPU3OHTAIBHBIX CKBAKHUH
TPeOOBAHUS K OYPOBBIM PACTBOPAM U [IPUMEHSAEMBIM
peareHTaM pe3ko BO3pocan. CMa304YHbIE JOOABKU

M3 BCIIOMOT'aTEJIbHBIX PEATEHTOB IIEPEIIIN B Pa3Ps/T
ONIPENIEISAIONINX.

BpL1a mocTaBieHa 33/1a44 CO3/1aTh CMA304YHYIO
JIOOABKY C yJIY4YIIEHHBIMH dHTUIIPUXBATHBIMU
CBOMCTBAMM, O6JIAAAIOIYIO HU3KOM
TIEHOOOPA3YIOIIEH CITIOCOOGHOCTDIO IIPU COXPAHEHUN
BBICOKMX CMa304YHBIX CBOYCTB.

ITosryyeHHBINA TEXHUYECKUI PE3YIbTAT
34KJIIOYAETCS B CHIDKEHUU 3HAYEHUSI MOMEHTA
CTpAaruBaHus OypOBOTO PACTBOPA HA TPAHULIC
«(PHUJIBTPAITMOHHAS KOPKA — JIUCK», 0OPAOOTAHHOTO
3a5BJICHHOI CMa304HOI JOOABKOMH, IPH
OJJHOBPEMEHHOM CHIXEHHU IIEHOOOPA30BAHUS U
COXPAaHEHUH BBICOKMX CMa304YHBIX CBOCTB.
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CNOCOOHOCTbLIO NpU
COXPaHEeHUM BbICOKUX
CMa30Y4HbIX CBOUCTB.

The goal was to create

a lubricant additive with
improved adhesive-
resistant properties and a
low foam-forming capacity
while maintaining high
lubricating properties.

analysis of proppant packing

in the fracture (non-seismic
methods of hydraulic fracturing
monitoring); modeling and
analysis of fracture and reservoir
matrix performance based

on trace control methods;
modeling of hydraulic fracturing
technologies with fluids based
on liquefied organic and
inorganic gases; selection of
enhanced oil recovery methods,
analysis of risks of technology
application, development of design solutions;
development of a software solution for everyday
cross-functional business engineering.

When planning the well production mode, it is
necessary to determine the reasons for the decrease
in the permeability of the bottomhole zone and
to quantify the volume of plugging agent. For this
purpose, it is necessary to take into account the
factors that influence the change in permeability in
bottomhole zone. The main factors include:
¢ Asphaltene-resin-paraffin deposits;
¢ Scale build-up;

* Clay swelling.

Simulation of complications in injection wells
requires the development of separate mathematical
models different from those for producing wells.

Case Study on the Application of Steel-
Polymer Pipe at the Fields in Eastern Siberia
was presented by Maxim Knyazev, Chief Project
Engineer, 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:

e Removal of hydrate and paraffin plugs (85 wells);
* Wellbore cleanout from salt deposits (12 wells);

e 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.

Anastasia Ivko, post-graduate student at Gubkin
Russian State University of Oil and Gas, presented
Lubricant Additive NEFTENOL-SDI for Water-
based Drilling Fluids. Due to the increase in the
number of directional and horizontal wells, the
requirements for drilling fluids and agents have



IIpeaaraemas cMazouHas 1o6aska «<HEOTEHOJI-
CIW» pa3paboTaHa Ha OCHOBE 3(PUPOB
pacTuTeabHbIX Maces. OHa 06J1a/JA€T BBICOKOH
CMAa3049HOM CITIOCOOHOCTBIO U AKOJIOTUYECKH
6e30omnacHa. 3asIBACHHAS CMA309HAsI TJOOABKA
06J1a1a€T MUPOKUM JIUANA30HOM TEMIIEPATYP
3acteiBaHU: OT -10 10 -40 °C, MOXKET OBITh
MIPUMEHEHA BO BCEX TUIAX OYPOBBIX PACTBOPOB HA
BOJJTHOM OCHOBE. Ha MECTOPOXIEHUAX 3a11a/THON
Cubupu ObLIN IPOBEJEHBI ONTBITHO-IIPOMBIIIIEHHBIE
UCTIBITAaHUS CMa3049HOM J06aBKkU «HEDTEHOJI-C/I»
mapka CAMH-5. O6'bEKTOM UCCIEAOBAHUS CITY KU
UHIruoUpyomuit 6yposoit pacrsop (MBP) Ha ocHOBe
YACTUYHO I'HJIPOJIN30BAHHOTO NTOJTMAKPUIAMU/IA.

ONBITHO-ITPOMBIIIEHHBIE UCITBITAHUS TPOILIN
ycnemHo. OPOPMIIAETCA 3a51BKA HA IIOTYYEHHUE
naTeHTa Ha n300peTreHue B Poccun.

He 6111 0607 /1IEHBl BHUMAHHUEM KOH(PEPEHIITUHU
U (PUHAHCOBBIE BONPOCHL. KOMILIEKCHOE
CTPAXOBAHHE IJIA IIPEAIPHATHIL
HedTerazoBoro cCeKTopa ocseTu1 Pycian
Hrnnos, sune-npesnaenT [TAO «CAK
«OHEProrapaHT».

HcnonaurtensHblit gupektop ICOTA-Poccusa Aprem
I'pu6GOB pacckasasl 06 00yIarOIMIUX CEMHHAPAX
1o F'HKT, I'PII, HannpaBJI€HHOMY Oy pPEHHIO,
KOTOPBIE JIEKTOPBI, NpurnamenHsle. ICOTA-Poccns,
T'OTOBBI IIPOBECTU /1A POCCUMCKUX CJIYLIATEJICH.

3aBepIaa IporpaMmy JUCKYCCUA
JIepCHeKTHBBI H IIPOOIE€MBI
BBICOKOTEXHOJIOTHIHOTIO He(hTerazoporo
CEPBHCA», PEIIOPTAK O KOTOPOH 6y/I€T ONYyOJINKOBAH
B cieayoouem (Ne 71) Homepe «Bpemenu
KONTIOOMHTA. Bpemenu I'PIT».

KynpMyHanyen KoH(pepeHUHY IBUJIOCh
TOPXKECTBEHHOE BPYYEHHE JUIIJIOMOB JIAYPEATAM
crienManbHOM npemuu Intervention Technology
Award, yudpexIcHHOM POCCUHCKUM OT/ICIIEHUEM
Acconpanyy CenUaaIrCTOB IO KOJITIOOMHIOBLIM
TEXHOJIOI'MAM W BHYTPUCKBAKUHHBIM PA60OTAM
(ICoTA-Poccus). HarpakieHue NpoBOJUIOCH
B IIECTU HOMUHAMAX. C KOMIIAHUAMU-
no6eauTebHUIIAMHU 2019 T0/1a BBI MOJKETE
MMO3HAKOMUTBCSI HA C. 32—36 3TOTO BBITYCKA XXYPHAJIA.

ToprKeCTBEHHA YACTh BKJIIOYAJId TAKKE
HHFpﬂ)K,[ICHI/IC AUTITIOMAMU JIYIIITU X JOKJIAJYNKOB
KOH(PEPEHIIUH U JTYYITUX ABTOPOB )KypHAIA «Bpems
KonTiobunra. Bpems I'PIT» 2019 ropa.

Te3ncbl OCHOBHBIX JJOK/IAJJOB KOH(PEPEHIIUU Oy Ay T
ony6mKoBaHbl B Ne 71 (Ne 1, 2020).

XXpaewm Bac Ha ouepegHon, 21-n
MeXxayHapogHOM Hay4YHO-NpaKTUYeCckomn
KoHdbepeHuun «KonTioONHrosble
TexHonoruu, NPl1, BHyTPUCKBa>XUHHbIE
paboTbI», KOTOpPasi OTKPOET CHET TPETbEMY
[ecATKY BCTPeY B HaleM knybe!

AHaTUTHYECKA IPYIIA SKypPHAIA
«Bpemsa xkoaToouura. Bpems I'PI»

increased dramatically. Lubricating additives with
auxiliary reagents have become very important.

The goal was to create a lubricant additive with
improved adhesive-resistant properties and a low
foam-forming capacity while maintaining high
lubricating properties.

The obtained technical result is a faster time 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 proposed lubricating additive "NEFTENOL-
SDI" is developed on the basis of vegetable oil esters.
This additive has high lubricating properties and is
environmentally friendly. The proposed lubricant
additive has a wide range of pour points: from -10 to
-40 °C and it can be used in all types of water-based
drilling fluids. Pilot tests of NEFTENOL-SDI lubricant
additive (model SDIN-5) were carried out at the fields
in Western Siberia. The mud used for testing was an
inhibiting drilling mud based on partially hydrolyzed
polyacrylamide.

Pilot tests have been carried out successfully. The
company is currently preparing a patent request in
Russia.

Financial issues were also discussed. Ruslan Igilov,
vice-president of “SAK Energogarant” PJSC, presented
the report “Comprehensive Insurance for Oil
and Gas Companies”.

Executive Director of ICOTA-Russia Artem Gribov
presented Holding Seminars on Coiled Tubing,
Hydraulic Fracturing and Directional Drilling
which are going to be held for Russian specialists by
lecturers invited by ICOTA-Russia.

The conference was concluded with a discussion
“Prospects and Challenges of High-Tech Oil and
Gas Service”. The article about this discussion will
be published in the next issue (Ne 71) of the Coiled
Tubing Times Journal.

The conference culminated in an awarding
ceremony — a special Intervention Technology
Award that was launched by the Russian Chapter of
Intervention and Coiled Tubing Association ICOTA-
Russia. Winners were selected in five nominations.
Winner companies of 2019 can be found on the
pages 32—-36 of this issue.

A solemn ceremony also included awarding the best
reporters of the conference and best authors of the
Coiled Tubing Times Journal in 2019.

Proceedings of the main reports will be published
inissue Ne 71 (1, 2019).

PROSPECTS

We are waiting for you at the next, 21
International Scientific and Practical
Conference "Coiled Tubing Technologies,
Hydraulic Fracturing, Well Intervention®”,
which will be the thirty-first meeting in our
club!

Analytical Group of the Coiled Tubing Times
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[TEPCITEKTHBDI

Intervention Technology Award - 2019

TpaauoHHo nporpamma 20-11 MexxayHapOJHON HAYIHO-
MNPAKTHYECKOI KOH(pPePEHIINN «KONTIOOMHIOBBIE TEXHOJIOTUH,
I'PIT, BHyTPUCKBAXKUHHbBIE PAOOTHI» BKIIOYAIA TOJBEACHUE UTOTOB
U TOPKECTBEHHOE BPYUYE€HUE JUILJIOMOB JIAyPEATAM CIIEJUAJIbHOM
npemuu Intervention Technology Award.

IIpemus Intervention Technology Award 6blIa ydpesk/IeHa B Ha49aJIe
2014 rofa pOCCUHUCKUM OTAEIEHUEM ACCOITUAIINHN CIIEITUATIUCTOB
O KOJITIOOMHTOBBIM TEXHOJIOTUSAM U BHYTPUCKBA>KUHHBIM PA0OTAM
(ICoTA-Poccus) U ABIAETCA POCCUMCKON BEPCUEN TIPEMUU,
BPY44EMOU aMEPUKAHCKUM OTAeneHreM ICOTA Ha €XKerOHOM
KOH(pepeHIInU B XbIOCTOHE (CIIA).

B reuenue roga poccurickoe oraenenue ICOTA ¢ noMOIIbIo
HAYYHO-TIPAKTUYECKOIO XKypPHaIa «Bpems KONTIOOUHTd. BpeMs
I'PIT> 1pOBOAMJIO AHKETUPOBAHUE YUTATEJICH — CIIELIMAIMCTOB
HedTerazoBoro cepsuca. [1o pe3yapraTaM onpoca ObIJIN COCTABIECHBI
MIOPT-JIUCTHI B KAKIOM HOMUHAIIUHU IIPEMHUH. ABTOPUTETHOE XXIOPH,
B COCTAB KOTOPOI'O BXOJSAT YIEHBI COBETA JUPEKTOPOB POCCUUCKOI'O
otaeneHus ICOTA 1 4eHbl PEJAKIIMOHHOI'O COBETA XKy pHaIA «BpeMs
KOJTIOOHUHI », OIIPEACINIO NOOEAUTENIEH COIVIACHO BBIPAOOTAHHBIM
JUTA KaXKIOW HOMWHAIIMY KAa4ECTBEHHBIM U KOJIMYE€CTBEHHBIM
KPUTEPHUAM, CPEAN KOTOPBIX OBUIH YCIIEMTHOE UCIIOIb30BAHUE
BBICOKMX TEXHOJIOTHUH, O6'bEMBI BBIIIOTHAEMBIX PA6OT B HATYPAIBHOM
U ICHE’KHOM BBIPAKEHUH, CMEJIOCTD U ONPABJIAHHBIA PUCK IIPU
BHE/JIPEHNY MHHOBALIMI HA POCCUMCKOM PBIHKE HE(PTETA30BOIO
cepBHCa.

bruin o6psiBaeHbI HO6eauTenu Intervention Technology Award B
IECTA HOMUHALIUAX, IPUYEM B HEKOTOPBIX OBLJIO OIPEJEIEHO CPA3y
HECKOJIBKO ITOOETUTETIEI.

=
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Traditionally, the program of the 20t
International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well
Intervention Conference included debriefing
and ceremonial presentation of diplomas to
the laureates of the special prize Intervention
Technology Award.

The Award was established in 2014 by the
Russian Chapter of the Intervention and
Coiled Tubing Association (ICOTA-Russia).

It is the Russian version of the award that

is presented annually by the US Chapter of
ICOTA at the SPE/ICOTA Coiled Tubing and
Well Intervention Conference & Exhibition
(Texas, USA).

During the year, the Russian Chapter
of ICOTA with the help of Coiled Tubing
Times Journal has been conducting a
survey among the readers of the Journal,
who are undoubtfully experts of oil and
gas service. According to the survey results,
short lists were drawn up in each award
nomination. An authoritative jury comprising
the members of ICOTA Board of Directors
(Russian Chapter) and the members of the
Coiled Tubing Times Editorial Board chose
the winners according to the qualitative
and quantitative criteria worked out for
each nomination, among which were the
successful use of high-
tech, volumes work
performed in natural
and monetary terms,
courage and justified risk
in the introduction of
innovations in the Russian
market of oil and gas
service.

The winners of the
Intervention Technology
Award were previously
chosen in six different
categories, and in two of
them several winners were
determined at once.




B IMOPT-IMCT HOMHUHAITUHN «JIY‘IHIa}I HE€3aBHCHMAA CCPBHCHAA KOMIIAHHUA

PROSPECTS

B HCIIOJIb30BAHHH KOITIOOHHIOBBIX TEXHOJIOIU B POCCHI» BOIIIN KOMITAHUU:

* OOO ITakep CepBuC»;

* JIlmoMoOepKe»;

* «Dpax/lxerBosra;

* OOO «TarpaC-PemCepsuc» Ilpeanpusrue
«AKTIOOMHCKPeMCepBHrC»;

* OOO «BeTtepan».
ITo UTOTraM I'OJIOCOBAHUS XKIOPH 1106EINIA

koMmnanus Jlakep CepBuc»

u <AKTIOOHHCKPeMmCepBHC».

The following companies were shortlisted
in the category “Best independent service
company in the sphere of coiled tubing
technologies application in Russia™
» Packer Service, LLC
» Schlumberger
* Fragjet-Volga, LLC
e TagraS-RemService, LLC;

AktyubinskRemService Enterprise
e Veteran, LLC

According to the results of jury voting, Packer
Service, LLC and AktyubinskRemService
Enterprise were pronounced the winner.

B MOPT-IMCT HOMUHAITUN «leqmaa HE3ABHCHMAaA CCPBHUCHAA

KOMIIaHHUA B 001acTu nposeaenusa I'PII B Poccuu» BOIIIN KOMITAHUH:

* OO0 JlennnoropckPemCepBrC»;
* PYII JIpOU3BOACTBEHHOE OOBbEUHEHHE «BeNOpyCHEDTH;
* OOO «ITakep CepBuC»;
* 3A0 «CIT «<MeKaMunedpTb»;
* Weatherford.

I1o U'TOraM roJ0COBAHUS XKIOPH TOOEIUIN KOMITAHUN
«JIeamHOrOopckPemCepBHC> 11 <beTopycHETH».
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The following companies were
shortlisted in the category “Best
independent service company in
the sphere of hydraulic fracturing
operations in Russia”:

* LeninogorskRemService, LLC
* RUE Production Association

Belorusneft
e Packer Service, LLC
* MeKaMineft joint venture, CJSC
* Weatherford

According to the results of jury
voting, LeninogorskRemService,
LLC and RUE Production
Association Belorusneft were
pronounced the winners.

4
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B mopT-mucT HOMUHAINHY «JIydias He3aBHCHMA A CEPBHCHASA KOMIIAHHA II0 IIPOJABHUKECHHIO
HMHHOBAaIHH B POCCHH» BXOAMIN KOMIIAHUH:
o JIImoMOepKe»;
* OO0 Takep CepBuc»;
e Weatherford;
* OO0 «TarpaC-PemCepsuc» Ilpeanpusarue «AKTIOONHCKPeMCepBUC».
1o mToram roJI0COBaHUs KIOpU 11o6eanaa komnanus JIiromoepake».
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The following companies were
shortlisted in the category “Best
innovating independent service
company in Russia™
» Schlumberger
e Packer Service, LLC
* Weatherford
» TagraS-RemsService, LLC;

AktyubinskRemService Enterprise

According to the results of jury voting,
Schlumberger was pronounced the
winner.

B mopT-nuct nomnnanyuu <JIyamrasa
KOMIIAHU A — IIPOU3BOTHTETH
00OPYTOBAHMS IJISA
BBICOKOTEXHOJIOTHIHOT'O He(PTErazoBoro
cepsuca B Poccum» Bonuiu:
¢ OO0 «HIIIT «PocTOKTEXHOMOTHUI»;

o HII® JTakep»;

* C3A0 «OUIMAIL»;

e HTL] «3DPC>»;

* OO0 «HKM3-I'pymin.

JIy4IIMu ObLTA TPU3HAHBI
C3A0 «PUIMAII» 1 HII® JIakep».
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The following companies were shortlisted in
the category “Best company-manufacturer
of high-tech oilfield service equipment in
Russia”™:
¢ NPP RosTEKtechnologii, LLC
* Scientific and Production Firm “Paker”

* NOV FIDMASH
e NTC ZERS
* NKMZ-Group, LLC

NOV FIDMASH and Scientific and Production

Firm “Paker” were recognized The best.
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B mopT-1ucT HoMuHanuu «JIyamas
KOMIIAHHUA — IIPOU3BOJUTEID
MaTepHAJIOB U PEAT€HTOB
JJIA BBICOKOTEXHOJIOTHYHOI'O
HedTerazosoro ceppuca B Poccun»
BOIIJIH:

* OO0 «O11I DHEPIKN»;

e TK «DPOPIOC;

* AO Xumero-I'AHI»;

* AO «BOpPOBHUYCKNIA KOMOMHAT

OTHEYTIOPOB».

ITo UTOraM roJIOCOBAHUS IEPBOM CTAIA
KOMITaHU S «QHJI DHE P KU,

The following companies were shortlisted
in the category “Best company-
manufacturer of materials and
chemicals for high-tech oil and gas
service in Russia”™:

* Oil Energy, LLC

* FORES state concern

* Himeko-GANG, JSC

* Borovichi Refractory Plant

0il Energy, LLC has become the first on
the voting results.

B mopT-nmucT HoMuHaN MU «JIydiniee neprHogHIecKoe
H3JaHHE, OCBEeNIaroniee mpoodaeMsl He(PTErazoBoro
CcepBHCA» BOILIU:

* BypeHune u HePTh»;
* Bpewms konTioouHra. Bpems I'PITy;
* ROGTEC.

[To U'TOTaM T'OJIOCOBAHUS XKIOPH TTOHE/THI HAyIHO-

MIPaKTUYECKUH )KypHa <Bpemsa koxTroouHra. Bpemsa I'PI.

The following periodicals were shortlisted in the category “Best
periodical in Russia, highlighting the problems of oil and
gas service:

* "Drilling and oil"
* "Coiled Tubing Times"
* ROGTEC

According to the results of jury voting, scientific and practical

journal "Coiled Tubing Times" was pronounced the winner.

Harpaxpaerue cneumansHour npemmen Intervention Technology
Award NpoBOANTCS eXXerofiHo B pamkax MexzayHapoaHowm
Hay4HO-NpakT14YeCKom KoHdepeHLmn «KonTiobnHrosble
TexHonoruu, MPI1, BHYTPUCKBaXKMHHbIE paboTbI».

HarpaxzaeHve nposoamnu npencepatens |ICoTA-Poccua
KoHcTaHTWH BypamH 1 ncnonHutenbHbin gupektop ICoTA-Poccns
ApteM [prboB.

The Intervention Technology Award is presented annually in the
framework of the International Scientific and Practical Coiled Tub-
ing, Hydraulic Fracturing and Well Intervention Conference.

Rewarding was held by Konstantin Burdin, Chairman of ICoTA-
Russia, and Artem Gribov, Executive Director of ICOTA-Russia. ©
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