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18-a MexxayHapoaHaa Hay4YHO-NMpaKTU4yecKas
KoH(epeHUuna «<KonTioOMHroBble TeXHOIOrum,
'PI1, BHYTPUCKBa)XKNHHbIE PabOTbI»

18t% International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference

18- MexxayHapoaHas HaydHO-TIPAKTUYECKAs
KoHdepeHI1Hs «KomMTIOOUHTOBbIE TEXHONMOr UM, I'PIT,
BHYTPHCKBAXKUHHBIE PAOOTHI» COCTOSIACH
9—10 HOa6ps 2017 rOo/1a B MOCKBE, B TOCTUHUILIC
«Hosorenb MockBa Cutu».

OPpranusaTropaMu BbICTYIIMIN POCCUMCKOE
oTAe/eHUuE ACCOLMA Uy CIIELUAIMCTOB
O KOJITIOOMHT OBBIM TEXHOJIOTUSIM U
BHYTPHUCKBAXXUHHBIM paboTam (ICOTA-Poccus),
PEAAKIINA HAYYHO-TIPAKTUYECKOT O )KypHaIA «BpeMs
KonTIOOMHTa. Bpems I'PTT» u HekomMmepueckoe
HaPTHEPCTBO «LIeHTDP Pa3BUTUS KOTTIOOMHTOBBIX
TEXHOJIOTIHH». KoH(epeHIUA NPOXOAUIa IPU
O(pUITNAIBHOU NOAAEPKKE MUHHUCTEPCTBA
sHepreTuku Poccnrickor Pegepanu.

B KauecTBE CIIOHCOPOB BHICTYIIUINU
U3BECTHBIIN IPOU3BOJUTEb OOOPYAOBAHUSA AJ15
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA
C3AO «PUIMAIIL> (reHepaIbHbIA CIIOHCOD),
komnanus Jllmomoéepike» (O(PULIMATBHBIN CIIOHCOD),
OO0 dlakep Cepsuc», NOV Quality Tubing,
C3AO «Hosunka»/T'pynma @H/, Schoeller-
Bleckmann Darron Russia,

18" International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference was held on November 9-10, 2017 in
Moscow at the Novotel Moscow City Hotel.

It was organized by the Russian branch of the
Intervention & Coiled Tubing Association (ICOTA-
Russia), the editorial board of the scientific and
practical magazine "CT Time. FracTime" and the
Non-Profit Partnership "Coiled Tubing Technologies
Development Center". The conference was held with
the official support of the Ministry of Energy of the
Russian Federation.

The sponsors were the well-known manufacturers
high-tech oil and gas service equipment SZAO
FIDMASH (general sponsor), Schlumberger (official
sponsor), Packer Service LLC, NOV Quality Tubing,
Novinka/FID Group, Schoeller-Bleckmann Darron
Russia, Technostroyleasing LLC.

The scientific and educational center "Industry
chemistry" of the Gubkin Oil and Gas Research
Institute was the traditional the partner of the

OOO «TeXHOCTPOUIU3UHT .

ITapTHEPOM KOHMEPEHITUN TPAJTULITUOHHO
CTaJI HAYYHO-OOPA30BATENbHBIN LIEHTP
«[IpomblcnoBas xumus» PI'Y nedptu 1 rasza
(HNY) nm. 1.M. I'ybKkmuHa.

MexyHapoHad HAYYHO-TIPAKTUYECKAA
KOH(pepeH A «KonTio6uHIOBbIE
TexXHonoIruu, I'PI1, BHYy TPUCKBAKMHHBIE
PadoThl» — CTAPENIINIT HA IIOCTCOBETCKOM
NPOCTPAHCTBE NPOMECCUOHAIBHBINA (POPYM
JUIA CIIEIMAJIMCTOB HE(PTETA30BOI'O CEPBUCA,
34K434YMKOB HE(PTECEPBUCHBIX YCIYT U
MIPOU3BOAUTEIIEN BLICOKOTEXHOJIOI'MYHOTO
HeTEra3oCcepBUCHOIO OOOPYAOBAHMSL.
MeponpusaTue NPOBOANTCA €XETOTHO U
ABJIAETCS INIABHBIM COOBITHEM B KAJIEH1APE
poccuiickoro oraeneHus ICOTA. Ilepsas
KOH(EPEHIIU COCTOsIACh B 1998 rogy u

conference.
International

TpagnumoHHas uenesasi ayautopus Sl
MeponpusTUs — NpeacTaBuUTeNn and Practical
HedTerasocepBUCHbIX, Conference
HedTerasofo0ObIBatoLWMX, "Coiled tubing
npounsBoaALMX 06opyaoBaHMe technologies,

hydraulic

n MaTepuainbl oys
BbICOKOTEXHONOINNM4YHOro

He¢>TeFa3OBOFO cepBuca KOMMaHWUN.

The traditional target audience

of the event is representatives of
oil and gas service, producers of oll
and gas equipment and materials
for high-tech oil and gas service.

fracturing, well
interventions" is the
oldest professional
forum in the
post-Soviet space
for oil and gas
service specialists,
customers of
oilfield services
and producers of
high-technology

oil and gas equipment. The event is held annually

H43bIBAJIACH «BCEpOCCUICKASI KOH(PEPEHIINS 10
KOJITIOOMHI'OBBIM TEXHOJIOI'HUAM». 32 IIPOIIEAIINE
TIOYTHU /1BA JECATUNETHA KOH(PEPEHIINA HE TOJIBKO
34CJIYKUIA CTATYC MEXKIYHAPOJHOI, HO M HE PA3
KOPPEKTHUPOBAJIA HA3BAHUE — B COOTBETCTBHUU
C U3BMEHEHUSMH OCHOBHBIX HAIIPABJIEHUNA
BBICOKOTEXHOJIOTMYHOI'O HEPTEra30BOI'O CEPBUCA.
HpiHenHasa KOHPEPEHINA B O4ePEHOM pa3
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and is highlight of Russian branch of ICOTA calendar.
The first conference was held in 1998 under the title
"All-Russian Coiled Tubing Technology Conference".
Over the past almost two decades the conference has
not only earned the status of an international one, but
it amended its name more than once to reflect the
developments of high-tech oil and gas service.

This conference reaffirmed its reputation as one



HOATBEPNIA CBOIO PEITYTALIUIO OJHOM U3 CAMBIX
MHOT'OYMCJIEHHBIX B POCCHUM IO YUCTY Y4ACTHUKOB.
B aTOM rogy oHa cobpasa nopsjaka 115 generatos u3
Poccurickont @enepaiuu, CIIA, BeTUMKOOPUTAHNH,
Benapycu, AscTpuny, 'epmanun.

TpaauUOHHAA LIENEBAs AyJUTOPHS
MEPONPUATHUS — IPEJICTABUTEIN
HEe(MTEra30CePBUCHBIX, HEPTETA30/100bIBAIONTNX,
NPOU3BOAAIINX OOOPYIOBAHNE U MATEPUAIIBL
JUIS. BBICOKOTEXHOJIOTMYHOT'O HE(PTETA30BOIO
CEPBUCA KOMITAHHUMH, 4 TAKIKE OTPACIIEBBIX BY30B
U UCCEA0BATEILCKUX CTPYKTYP. B 18-11 BCTpeue
MNPUHSIN YYACTHE JEJIETATHI OT KOMITAHUNA
«PocHePTB», I'a31IpOM», 'a3IPOM HEPTD>,
TaznpomuedTs HTL, JIYKONI, <HOBATEK»,

BP Russia, «1lnromb6eprke», Weatherford, «TarpaC-
PemCepBuc», «JlennnoropckPemCepsuc»,
«Dpakxer-Bonrar, <EBC», ITakep CepBuC»,
«BBT-BocTOK», «Vpan-Auzaitu-ITHII», «[eoTpaHcras»,
«BenopycuedTh», C3AO «OUIMAII», NOV Quality
Tubing, Thru Tubing, Tenaris, Schoeller-Bleckmann
Darron Russia, C3AO «Hosunka», I'pynima @I, <MTHK-
Cepsuc», MTHK-TKPC», <KoransimuedTereo(prusnka,
«bamHedrereopusnka», «Poxk MHXUHUPHUHT
Cepsuces», <bycrepnudr», «Berepan», TYC
Hedrecepsuc», <Hedrerpanccepsucs, <Hopa-
Cucremar, «CriertHepTeTPaHC», «PycclHTErpan-
BapberanpeMonT», «TTo6uHT CepBuc», HTLI «30PC»,
T HKMS3, Energy Group, HIIIT «<PocTOKTexHONMOrnm»,
«BUTTEXHUKA», «Hena6nHCKUI TPyOOIIPOBOAHBIN
3aBo/», ROSEN, Oil Energy, «Bentak Oindpuig
Cepsucec (PYC)», <TOIT TYJI3 PYCy,
«DHrenbccnenTpyomanr, BICO Drilling Tools, Shinda,
CS&P Technologies LP u ap., a TAKXKe IPEACTABUTEIN
BY30BCKOM HAYKH, B YaCTHOCTH, PI'Y HepbTH nrasa
(HUY) um. .M. T'y6KkuHa.

C IPUBETCTBEHHBIM CJIOBOM K JIEJIETATAM
KOH(EPEHIINU OOPATUIICS IIPEJICEAATEND
ICoTA-Poccus K.B. BypauH. OH 1O31paBuil
NPUCYTCTBYIONIUX C OTKPBITUEM KOH(PEPEHIINU U
OTMETHUII, YTO OHA IIPHUOOPENIA XAPAKTEDP APYKECKOIO
Kpyra OOHIEHHNA, Ky/1d U3 T'O/1A B IO IPUE3KAIOT
NPEACTABUTEN CEPBUCHBIX KOMITAHWI, KOMITAHWUH —
3dK434YMKOB YCJIYT ¥ IPOU3BOAUTEIIEN OOOPYAOBAHUA
JUISL HE(PTEra30BOIro CEPBUCA. «BOCTPEOOBAHHOCTD
HAa PBIHKE KOJITIOOMHI'OBBIX TEXHOJIOTUI, X HE
TOJIBKO MX, HO U BCEX BUJI0B cepsuca o I'PIT, mo
34KAHYMBAHUIO CKBAKUH, PACTET. 32 IPOIIEAIINHA I'OJ
MHOTUE KOMITAHHH, IPEXKIE BCETO IIPOMU3BOJUTEIHN
060PYJOBAHMA I10 3aKAHYMBAHUIO CKBAKHUH,
JIOKAJIM30BAJIMCh B POCCHM, IepeHecIn Crofa
CBOE IIPOM3BOJCTBO IN6O PA6OTAIOT HAJL STUM.

MBbI C HETEPIIEHUEM KJEM OTKPBITHUSA 3aBOJA I10
npousBoacTBy 'HKT B Poccuu. DTO T€ TO3UTUBHBIC
TEH/ICHITUH, O KOTOPBIX, HO HE TOJIBKO O HUX, OYIET
UITU PEYb Ha HaIe KOH(pEPEHIINY, TPOrpaMma
KOTOPOU NIPEJIE/IBHO HACBIIEHHA», — CKA3aJ1

K.B. Bypaus.

IToxenan ycrexa KOH(EPEHLIUU U IIPUOBIBIINH U3
MOTEPIEBIIErO OT yparaHa XsiocToHa PoH Kiapk,
MOYETHBIN PEAKTOP JKypHaa «Bpems KONTIOOUHTA.
Bpemsa I'PIT>.

of the largest in Russia in terms of the number of
participants. This year, it brought together around
115 delegates from the Russian Federation, USA, Great
Britain, Belarus, Austria, Germany.

The traditional target audience of the event is
representatives of oil and gas service, producers of
oil and gas equipment and materials for high-tech
oil and gas service, as well as industry’s universities
and research structures. The 18 Conference saw

3a npoweawni rog MHOrMe KoMnaHuu,
npexae Bcero npomssoamTenm obopynoBaHms
Mo 3aKaH4YMBAHUIO CKBaXXWH, NOKaM30BalnCb
B Poccumn.

Over the past year, many companies, primarily
producers of equipment for completion, have
localized in Russia.

attendance by the delegates from Rosneft, Gazprom,
Gazpromneft, Gazpromneft NTC, LUKOIL, NOVATEK,
BP Russia, Schlumberger, Weatherford, TagraS-
RemService, LeninogorskRemServis, FrakDzhet-Volga,
EBC, Packer Service, BVT-Vostok, Ural-Design-PNP,
Geotransgaz, Belorusneft, SJSC FIDMASH, NOV
Quality Tubing, Thru Tubing, Tenaris, Schoeller-
Bleckmann Darron Russia, CJSC Novinka, FID Group,
INK-Service, INK-TKRS, Kogalymneftegeofizika,
Bashneftegeofizika, Rock Engineering Services,
Busterleft, Veteran, GIS Nefteservis, Neftetransservis,
Nord-System, Spetsneftetrans, Russintegral-
Varieganremont, Tubing Service, STC ZERC, TD NKMZ,
Entrgy Group, SPE RosTEKTekhnologii, BITTTEHNIKA,
Chelyabinsk Pipe Plant, ROSEN, Oil Energy,

Welltec Oilfield Services (RUS), TOP TOOLS RUS,
Engelsspetstrubmash, BICO Drilling Tools, Shinda,
CS&P Technologies LP, etc., as well as representatives
of the academia, in particular, the Gubkin Russian State
Oil and Gas University.

The opening statements for the delegates of the
conference was made by the chairman of ICOTA-Russia
K. Burdin. He congratulated those present on the
opening of the conference and noted that it turned
into something of a friendly circle, which every year
brings together representatives of service companies,
service customers and manufacturers of equipment
for oil and gas service. "There is a growing market
demand for coiled tubing technologies and not only
them, but also for all types of service for fracturing
and completion of wells. Over the past year, many
companies, primarily producers of equipment for
completion, have localized in Russia, moved their
production here or are working on it. We are looking
forward to the opening of a coiled tubing plant in
Russia. These are the positive trends, of which, inter
alia, well be speaking at our conference, the agenda
of which is extremely packed" said K. Burdin.

The participants were also given a introductory
statement by Ron Clark, the honorary editor of the
"CT Time. FracTime" magazine, who arrived from the
hurricane-ridden Houston. }

Ne 4 (062) Jleka6ps/December 2017 7

9
=
)
53
A
78
Q
o2
~




[IEPCIIEKTHWBbI

NMPEXXAE BCElNo - CTPATErM4YECKME

BOMPOCDI

IIporpaMma KOH(PEPEHIINU BKIIOUAIA IECTD
TEXHUYECKUX CEKIINY, KAXK/1a51 U3 KOTOPBIX BMEMIAJIA
LIECTD JOKIAJO0B. [IpH 3TOM CJIEAYET OTMETUTD, YTO
JOKJIAZIOB OTKPOBEHHO PEKJIAMHOI'O XAPAKTEPA B
OpOrpaMme He OBLIO.

T1epByIO CEKIUIO OTKPBLI JOKIA], PyKOBOJAUTEILSA
aHasmTHndeckon rpymmnsl, RPI Research & Consulting,
B.A. Kpagseria «POCCHMCKHI PHIHOK KOJITIOOHMHIA:
TEKYyILe€e COCTOAHME U IIPOTHO3 10 2027 roga».
Bpu1y onucanbl gpavBepol Pa3BUTHA POCCUMCKOIO
PBIHKA KOJITIOOMHTI'A, B YUCJIE KOTOPBIX BBIIETIEHDL:

* POCT BBOJJa TOPU3OHTAJIBHBIX CKBA’KHUH U YHUCJIA
orepanui 3ape3Kru 6OKOBBIX CTBOJIOB, TPEXKIE
BCETO OOKOBBIX TOPU30OHTAIBHBIX CTBOJIOB;

* POCT 4YHCJIA ONEPAUI THPOPA3PHIBA IIJIACTA,

B TOM YHCJIE MHOI'OCTAJUIHOTO;

* POCT 4YHCJIA ONEPALUI KATTUTAJIBHOTO PEMOHTA
CKBAXUH ¢ npuMmeHenneM 'HKT.

JIOKJIaIYUK BBIJICJINI OCHOBHBIE TPEHIBI
Pa3BHTHS PHIHKA KOJITIOOHMHIA, KOTOPBIMH
ABJIAIOTCS: POCT HCIIOIb30BAHH A KOJITIOOHHIA
npu nposegeHuy KPC, crpouTeabCcTBe
TOPH3OHTAJIBHBIX CKBAKHH, 3ape3Ke OOKOBBIX
CTBOJIOB; POCT TEXHOJIOTHYHOCTH OIIE€PAIHI,
HaIIpUMep, IPOBEICHHE PA0OT 6€3 Ty IeHU A
CKBAKHHBI, ICIIOJIH30BAHHE KOJITIOOHMHIOBBIX

TE€XHOJIOTHH HA BCEM 3TAI€ OCBOCHHUA CKBASKHH

711 Hau0o0JIee BAKHBIX MECTOPOKIECHMIH;
pacrpocrpaHeHue reo(u3HIeCKHX OIePAI Ui
C IPHMEHEHHEM KOJITIOOHHTA.

BpUIM OXapaKTEPHU30BAHBI PETPOCIEKTHBHBIE
06'BbEMBI TOPU3OHTAIIBHOT'O 6yPEHUSA M OIEPALTNIA
3BC, a Tak:ke peIHKA onepanyri I'PIT 1 ppIHKa
KPC. ITogpo6HO NPpOaHATU3UPOBAHO TEKYIIEE
COCTOSTHUE PBIHKA KONTIOOHUHTA. B 2016 rogy
YKCJIO OTIEPATTHEIT BBIPOCIIO Ha 6% IO CPAaBHEHHUIO
€ 2015 roJioM B CBSI3U C YBEJIMYECHHEM BBOJA B
KCILTYaTAUIO TOPU3OHTAIBHBIX CKBAYKHH,
onepanuii 36C, a Takxe I'PIT Ha HOBBIX
CKBaXMHaX. CAMBIN JOPOI'O¥ CETMEHT ONEPALUIL
¢ THKT — ontepariyu I'PIT (MI'PIT) — 30,1 Mutpz pyo.
(57%). CoBoKynHbII 06'beM onepanuii ¢ THKT nipu
KPC cocTtasui 21,2 mipp py6. (40%). Haubonee
JOPOTrOCTOAMUMHU CETMEHTAMU KOJITIOOMHT A ITPU
KPC sBstiorcst OI13, moAroToBKa 1 OCBOCHHUE
nocise I'PIT, 36C (mogroroska kK 36C 1 0cBOEHUE
nociie 35C). B KadyecTBe KII0YEBOI'O TPEHIA
34K434YMKOB MOKHO BBIJIEJIMTh IIEPMAHEHTHOE
CHMIKEHHE KOJIMYECTBA UT'POKOB, B IIEPBYIO
oudepeb 34 CYET HEOPTI'AHMYECKUX ITPOLIECCOB
M&A € y4acTHEM I'OCylapCTBEHHBIX KOMITAHHWH.

BblJ1 1aH NPOTrHO3 06'bEMA PBIHKA KOJITIOOMHTA
Ha 11epuoj o 2027 rofa ¢ pa3éuBKOM IO
peruoHam. OTMEUYEHO, UTO B CJIY4a€ U3MECHEHUSA
HAJIOT'OBOH CUCTEMBI PBIHOK KOJITIOOMHTA IOy YUT
JIOTIOJTHUTEJIBHBIH IIOTEHITHAJ /IJIS1 POCTA KaK B
(PU3NYECKOM, TAK U B JICHEKHOM BBIPa’KeHUU. PocT
06'beMa PBIHKA B JICHEKHOM BBIPAKEHUH CBSI34H C
yBEJIMYEHUEM KOmnuecTBa onepauui I'PIT, a Taxoke
BocTpeb6oBaHHOCTBIO THKT npu onepanusax KPC,
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FIRST - STRATEGIC ISSUES

The agenda of the conference included six technical
sections, each of which included six presentations. At
the same time, it should be noted that there were no
interventions of an openly advertising nature.

The first section was opened by the presentation
of the head of the analytical group, RPI Research &
Consulting V. Kravets on "Russian Coiled Tubing

Market: Current State and Forecast till 2027".

He summarized the drivers for the development of the

Russian coiled tubing market, including:

* Growth in the number of commissioned horizontal
wells and the number of sidetracking operations,
primarily for lateral horizontal bores;

» Growth in the number of hydraulic fracturing

CamMbI JOPOrou CerMeHT onepawum

¢ 'HKT - onepaumwn I'PI (MIPM).
Hanbonee goporocroswmmm
cermMeHTaMm KonTioOmHra npu
KPC aBnsatotcsa O3, nogrotoBka
n ocBoeHue nocne PI1, 36C
(nogrotoeka k 36C 1 ocBoeHMe
nocne 36C).

The most expensive segment of
operations with coiled tubing is

hydraulic fracturing (multi-stage).

The most expensive segments of
coiled tubing during completion
by drilling are BHT, preparation

and completion after fracturing,

completion by drilling (preparation

for completion by drilling and
development after completion
by drilling).

operations,
including multi-
stage frac-jobs;
. Growth in
the number of
well workover
operations
employing coiled
tubing.

The speaker
outlined
the main
trends in the
development
of the coiled
tubing market,
which include
increased use
of coiled tubing
for WWO,
horizontal
wells,
sidetracking;
the increase in

the technological intensity of operations, for
example, working without shutting down the
well, the use of coiled tubing technologies for
the entire stage of well completion for the most
important oilfields; distribution of logging
operations employing coiled tubing.



B I1epByI0 ouepennb npu OI13 u nogroroske K I'PIT.

KYPC HA ABTOMATU3ALINIO

ABTOMAaTHU3ALM PA6OT CTAHOBUTCA OTUYETIUBBIM
TPEH/IOM BO BCEX YACTAX CBETA, I7IE JOOBIBAIOT
He@Th U I'a3. Buepsele B UICTOPHUU KOH(DEPEHITUH
Opo6IEMATUKA ABTOMATU3ALIMU IPOU3BOACTBA CTAIA
CTOJIb 3AMETHA, KAK B 3TOT Pa3.

JaHHOI TeMe ObLI BCELEIO ITOCBSIIECH
Jokna] «<HOBBIF yPOBEHb ABTOMATHU3AI U H,
0e30nmacHOCTH U 3PP EKTHBHOCTH: B3IJIA,
IIPOU3BOJHUTEJLA>, O3BYyUYcHHDIN IO.B. beryrunbim,
HAYaJIbHUKOM YIIPABJICHUS IPOJAXK U IPOABIKEHN
npoaykuuu C3A0 «PHUIMAII> — reHepajibHOIoO
CIIOHCOPA KOH(PEPEHITU .

IOpuuwbenyzun

Yury Belugin

Joknajl, KOTOPBIX O6PA3HO MOXKHO
HAa3BaATh «<ABTOMATHYECKUU KOJTTIOOUHT»,
OBLJI CKOHIICHTPUPOBAH HA IPOOIEME
ABTOMATHU3AIIUHU IIPOLIECCOB IIPH UCIIOIb30BAHUH
BBICOKOTEXHOJIOTUYHOT'O OOOPYIOBAHUS JIJI51
HE(MTEra30BOro CEpBUCA.

B OXapaKTEPU30BAHBI ATAIIBI PA3BUTUS

The retrospective volumes of horizontal drilling
and well completion by drilling were presented,
as were the figures for fracturing market and well
workover market. The current state of the coiled
tubing market was analyzed in detail. In 2016, the
number of operations increased by 6% compared
to 2015 due to an increase in the commissioning of
horizontal wells, completion by drilling operations,
as well as fracturing in new wells. The most expensive
segment of operations with coiled tubing is hydraulic
fracturing (multi-stage) — 30.1 billion rubles (57%). The
total volume of operations with coiled tubing during
completion by drilling amounted to 21.2 billion rubles
(40%). The most expensive segments of coiled tubing
during completion by drilling are BHT, preparation
and completion after fracturing, completion by
drilling (preparation for completion by drilling
and development after completion by drilling). An
emerging trend was identified — a permanent decrease
in the number of players, primarily due to inorganic
M&A processes involving state-owned companies.

A forecast was given for the volume of the coiled
tubing market for the period up to 2027, broken down
by region. It is noted that if the tax system changes, the
coiled tubing market will have an additional potential
for growth both in physical and monetary terms.

The growth in market volume in monetary terms is
associated with an increase in the number of fracturing
operations, as well as the demand for coiled tubing in
well workover, primarily for BHT and in preparation
for fracturing.

PROSPECTS

THE CASE FOR AUTONMATION

Automation of works becomes a clear trend in all
parts of the world, where oil and gas are extracted. For
the first time in the history of the conference, the issue
of production automation became so prominent.

This made the core topic of the presentation "A new
level of automation, safety and efficiency: the
producer's view", made by Y. Belugin, head of the
sales and

CHCTEM KOHTPOJIBHO-PETUCTPUPYIOIIHUX /LIS

BriepBeble B UCTOPUM KOHDEPEHLMN [t
KOJTIOOMHT'OBBIX KOMILJIEKCOB U IIOAPOOHO

npobnemaTnka aBToMaTu3aLmm atSJSc

"FIDMASH"
pACCKA3ANO O0 SBOMOLMH IPCOAONCIHA NPOW3BO/ACTBA CTana CToMNb 3aMeTHa,
HEJIOCTATKOB pab0THI 60JI€€ PAHHUX BEPCUI — the general
CKP. Hosble CKP OTBEYAIOT CAMBIM CTPOTUM REISIZ IO [pEE: sponsor of the

COBPEMEHHBIM TPEOOBAHUSIM, TIPpEIbsiBisieMblc K CKP: e i al=Nildaeilaal=Nla il history lolmial=0l conference.
* KOMINAKTHDIC PasMepB, conference, the issue of production The report,
¢ BBICOKAS HAIEKHOCTD (-40 °C... +45 °C); automation became so prominent. which can

* MH(OPMATUBHBIN JUCILIEL,

* 3PrOHOMHUYHOCTD UCIIOIb30BAHMS;

* 00pabOTKA JAHHBIX C JEKTPOHHBIX IATYHUKOB;

* OOJIBIIOE KOJIMYECTBO PETUCTPUPYEMBIX
IIAPAMETPOB (B TOM YUCJIE TEXHOJIOTUYECKHUX:
JIaBJIEHUE, TEMIIEPATYPA, PACXO/ U T.IL);

* AJIANITUBHBIN UHTEPDENAC;

* NPOCTOTA NEPEJAYN U OOPAOOTKU TAHHBIX,
B TOM YHCJIE YEPE3 UHTEPHET;

* COBMECTUMOCTD C MozienupyomumM I10;

* BO3MOKHOCTb dBTOMATHYECKOI'O KOHTPOJIA
32 OCHOBHBIMH IIAPAMETPAMHU OOOPYAOBAHUA
(mpenynpexaeHmue, OTKIIOYEHUE). }

be dubbed
"Automatic
Coiled Tubing", focused on the issue of automation of
processes using high-tech equipment for oil and gas
service.

The stages of the development of control and
recording systems for coiled tubing complexes were
described and details were given on the evolution of
overcoming the shortcomings of earlier versions of
equipment. The new rigs meets the strictest modern
requirements:

* Compact size;
* High reliability (-40 °C...+ 45 °C); }
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ITepedunciensl JaJIbHENIINE HAIIPABJICHNA

ABTOMATU3ALUU:

1. Cnexenue 3a cocrossareMm I'HKT (OBaJIbHOCTD,
JIe(PEKTHI) B PEXKUME PEAIBHOI'O BDEMEHH C
pPacYeTOM SKBUBAJIECHTHOI'O HAIIPSYKEHUA CTEHOK
I'HKT B 3aBUCHMOCTH OT TATOBOI'O YCUJIUSA
UHXXEKTOPA, YCTHEBOI'O AABJICHHUA U JABIICHUA
LUPKYJIALNN.

BTopas YacTb goknaga Obina nocesLeHa
MHMOPMALMOHHOMY B3aMMOZENCTBUIO
yctaHoBok nota N'HKT (konTiobuHrosom,
a30THOW M HAaCOCHOW), OCYLLECTBNSIEMOMY
c nomoLbto CKP, BHegpsieMomy cepBuUCy
«DUIMALL-OHnamH» 1 KoMrnekcHon
NMOAroTOBKE 0OC/Y)XMBAOLLETNO YCTAHOBKM
nepcoHana, BKJIO4atoLWen UCnonb3oBaHme
TPeHaXepoB-CMMyNATOpPoB Ha ba3ze MK.

The second part of the presentation was
devoted to the information interaction
between the coiled tubing rigs (CT, nitrogen
and pumping), implemented suing the SKR,
the service introduced by FIDMASH-Online
and the comprehensive servicing personnel
training, including the use of PC-based
simulation.

2. YOpaBleHHUE JaBJIEHUEM HATS)KEHUS U IPHKUMA
LIENIH B 3aBUCUMOCTH OT TATOBOT'O YCUJIHS
WHXKEKTOPA C BO3MOKHOCTBIO KOPPEKTUPOBKU
OIIEPATOPOM.

3. BO3MOXHOCTD aBTOMATUYECKOI'O IIPOBEACHUSA
CIIO Ha 33/1aHHYIO IMTYOUHY C 33/TAaHHON
CKOPOCTBIO.

Bropas gacTb IOKJI1a/1a 6bLIA TOCBSAIIEHA
MH(MOPMALTMOHHOMY B3AaUMOJEUCTBHUIO YCTAHOBOK
¢pnora 'HKT (KONTIOOGMHTOBOH, 430THOI U
HACOCHOM), OCYIIECTBIAEMOMY C ITOMOIIBIO CKP,
BHeapseMoMy cepBUcCy «OPHMIMAII-Onnann» u
KOMILIEKCHO! MOJATOTOBKE OOCIYKUBAIOMIETO
YCTAaHOBKH IIEPCOHAJIA, BKIIOYAIOIIEH
HCIIOJIb30BAHUE TPEHAKEPOB-CUMYIATOPOB
Ha 6a3e ITK. BbUI TaKXKe MPECTABIIEH IIPOEKT
MOJIHOMACHITA6HOI'O CHENHUAITU3UPOBAHHOTO
TPEHAXKEPA HA IPUMEPE KOITIOOMHI'OBON YCTAHOBKHU
(ero cocTas, BO3MOKHOCTH, IIPEUMYILECTBA) /I
MHOATOTOBKH OIIEPATOPOB.

C poxknazgom «OTedeCTBEHHBIE CUCTEMBI
YIpaBJI€HHSI COBPEMEHHBIM He(PTEera3oBsIM
0060pyzoBaHHEM» BbICTYIIUI PM. Illep6uH,
HAYAJIbHUK OTZEJIA ONTBITHO-KOHCTPYKTOPCKUX
pa6or, I'pynma G,

B HacTrosmee Bpemst 060pyIOBAHUE JJIs1
HEPTEra30BOM IPOMBIIIIEHHOCTU CTAHOBUTCS BCE
©0J1€€ CIIOKHBIM U HACBIIIEHHBIM U3MEPUTEIBHBIM
060PYJOBAHUEM M UCIIOJIHUTEIbHBIMHU
MEXAHU3MAMH, [IO3TOMY IIPOUCXOIUT MEPEXO]] OT
CHCTEM YIIPABJIEHUA OTAECIBHBIMUA YCTAHOBKAMHU U
aArperaTaMmu K IOJHOLEHHOW CUCTEME YIIPABJICHUSA
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* Informative display;

* Ergonomics of use;

* Processing data from electronic sensors;

» Large number of registered parameters (including
technological parameters: pressure, temperature,
flow, etc.);

* Adaptive interface;

» Ease of data transmission and processing, incl. via
the Internet;

» Compatibility with modeling software;

* Possibility of automatic control of the key
equipment parameters (warning, shutdown).

The following directions of automation were
mentioned:

1. Real-time monitoring the CT state (out-of-roundness,
defects) with the calculation of the equivalent
stress of the coiled tubing walls depending on the
thrust of the injector, the wellhead pressure and the
circulation pressure.

2. Control of tension pressure of the chain, depending
on the thrust of the injector with the possibility of
adjustment by the operator.

3. Ability to automatically perform trips to the given
depth at a given rate.

The second part of the presentation was devoted to
the information interaction between the coiled tubing
rigs (CT, nitrogen and pumping), implemented suing
the SKR, the service introduced by FIDMASH-Online
and the comprehensive servicing personnel training,
including the use of PC-based simulation. A project
of full-scale specialized simulator was also presented
mocking a coiled tubing unit (its composition,
capabilities, advantages) for the training of operators.

Areport "Domestic control systems for modern
oil and gas equipment" was given by R. Shcherbin,
Head of the Experimental Design at FID Group.

Koncmanmun Bypoun
Konstantin Burdin

Currently, the equipment for the oil and gas industry
is becoming increasingly sophisticated and packed
with measuring equipment and actuating mechanisms,
so there is a transition from control systems for
individual units to a full-fledged control system for
various complexes. In order to meet the customer's
demand for the control systems for the equipment



PAa3IUYHBIMU KOMILJIEKCAMU. [IJIs1 pean3auu

HOTPEOHOCTEN 3aKA34YMKA K CUCTEMAM YIIPABIECHHUS

POU3BOAUMOro 060pyaoBanus I'pynnort M1/

Pa3paboTaHO U PEATUZOBAHO COOCTBEHHOE

OPOrPaMMHOE OOECIEYEHNUE CUCTEM YIIPABICHHSL.
JanHas cuCTeMa yIpaB/ICHU:

e pa3paboTaHa C yIETOM CIEU(MPUKHU SKCIITYATALTUU
B pernonax CHI;

* AJIANITUBHA IIOJ] yCTAHOBKY HA OO0PYJOBAHHUE
CTOPOHHUX IIPOU3BOJUTEIIEN;

* HMECT MAKCUMAJIBHO IPOCTON NMHTEPGEC
YIIPaBJIEHUS, HE TPEOYET JUIMTETBHOTO BDEMEHH HA
0b6y4eHnEe HOBOT'O IIEPCOHAIA,

¢ 06ECNIEYNBAET BBICOKYIO CTENEHD ABTOMATU3ALH
IIPOLIECCOB — OT ONEPATOPA OOOPYIOBAHUSA
(HPaKTHUYECKU HE TPEOYETCS BMCIIATEIBCTBO B
padounii MPOLECC NPU NPOBEAEHNUH ONIEPALINY;

* M3HAYAJIBHO OOIAJAET PYCCKOSA3BIYHBIM
UHTEPPENCOM,;

* JOKYMEHTAILWSA COCTABJIEHA HA PYyCCKOM S3BIKE,
paboTaeT Cayx0a NOAACPKKY;

* 06ECNEYNBAET NIEPEAYY JAHHBIX B PEAJIBHOM
BPEMEHH B JIIOOYIO YAATIEHHYIO TOUKY,
HUCIIOJIb30BAHUE «OOJIAYHOIO» XPAHWININA
JIAHHBIX;

* TO3BOJIAET NPOBOAUTD YAAJIEHHYIO JUATHOCTUKY
060pYAOBAHUA IPONU3BOJUTEIIEM JIJIA
MaKCHMAaJIbHO ONIEPATUBHOI'O YCTPAHEHUA
HEUCIIPABHOCTEM;

* IIPOU3BOAUT 6A30BBIC U3MEPEHUS B eIMHUIaX CU
(API oniinoHanbHO);

* pab6ouas remrieparypa-40 °C...+80 °C;

* MMUPOKMUU AWATIA30H HANIPSPKEHUA TUTAHUS:
8..32VDG;

* HMMeEET BO3MOXKXHOCTD PEATUZALTHN
B3PBIBOOE30MACHOI'O UCIIOJTHEHHAL.

B oCcHOBE CUCTEMBI YIIPABIEHUS C

OOPATHOM CBA3BIO JICKUT MATEMATHYECKUT

AJITOPUTM MIPONOPIIMOHAIBHO-UHTEIPAIBHO-

JIUPPEPEHIINATBHBIX PACYETOB.

BBLIO pacCKa3aHO O CTPYKTYPE CUCTEMBI

c60pa JAHHBIX U AJITOPUTME €€ IEUCTBUSL.

OxapaKTEPU3OBAHBI KOHKPETHBIE CUCTEMBI

YIIPABJIEHUSA: CHCTEMA YIIPABJIEHUA YCTAHOBKAMH

¢nora I'PITu ee otenpHble 6JIOKH, CUCTEMA

YIIPAaBJICHUS KOMIIJIEKCOM MOBBIIICHUSI HE(PTECOTAAUN

IUIACTOB, CUCTEMA YIIPABJICHUS IIEMEHTHPOBOYHBIMU

arperatamy, CUCTeMa KOHTPOJIBHO-

PErUCTpUpPYIONAs 6yPOBBIX YCTAHOBOK.

Menemxep 1o npogaxxam CS&P

Technologies LP MaTT ['(pOXMEH O3BY4HII

JIOK714]T «BBICOKOKAU4€CTBEHHOE HACOCHOE

00OpPYZOBAHHE /IJISI PEMOHTA CKBAKHH», B

(POKYC KOTOPOT'O 6B TIOCTABJICHBI IPEUMYVITIECTBA

ABTOMATHYECKUX CUCTEM YIIPABJICHUA yCTAHOBKAMU

repe/ py4HbBIMH CUCTEMAMU.

V PYy4YHBIX CUCTEM yIIPABJICHUS UMEECTCS

P OTPUIIATENBHBIX CBOHCTB BBH/Y TOT'O, YTO

YVIPAaBJICHUE UMHU CO3/JAET HOIBITYIO (PU3UYECKYIO U

MEHTAJIBHYIO HATPY3KY HA OIIEPATOPAa, CHOCOOHYIO

MIPUBOJUTH K OIMTNOKAM U3-34 TAK HA3BIBAEMOT'O

YEeJI0BEUYECKOTO (haKTOPA. Y pYUYHBIX CUCTEM

OHnanH-cbop paHHbIX —
3TO COBPEMEHHbIN TPEHA,
KOTOPbIN HY>XHO pa3BMBaTb
N NopaepXUBaTh.

Online data collection is a
modern trend that needs
to be developed and
maintained.

produced, the FID Group has developed and

implemented its own Software for Control Systems.

This control system:
 Isdeveloped with regard to specifics of operation in

the CIS regions;

* Isadaptable for installation on third-party
equipment;

» Has the simplest control interface, does not require
lengthy training for new personnel;

» Provides a high degree of process automation — the
operator of the equipment does not actually need to
interfere with the workflow during the operation;

* Has the original Russian-language interface;

¢ Has the documentation in Russian, with the support
standing by;

» Provides real-time data transfer to any remote area,
using a cloud storage;

» Allows for remote diagnostics of equipment by the
manufacturer for the most prompt troubleshooting;

¢ Produces basic measurements in ST units (API
optional);

* Operating temperature range -40 °C ...+ 80 °G;

» Broad range of voltage: 8 ... 32 VDC;

* Can be produced in explosion-proof design.

The control system with feedback is based on a
mathematical algorithm of proportional-integral-
differential calculations.

The structure of the data collection system and the
algorithm of its operation were presented. Individual
control systems were described: the control system
for the hydraulic
fracturing fleet and its
individual units, the
system for managing
the oil production
stimulation, the
control system for
cementing units;
control and logging
system for drilling
rigs.

Sales Manager
for CS&P Technologies LP Matt Grohman presented
the "High-quality pumping equipment for well
servicing" report, which focused on the advantages
of automatic control systems as compared to manual
systems.

Manual control systems have a number of drawbacks
due to the fact that the operator is subject to great
physical and mental pressure, which can lead to
human errors. Manual systems are ridden with chronic
failures and malfunctions, such as premature failure of
certain types of equipment and/or their components.
All this makes it difficult to train the personnel and
only aggravates staff turnover.

Recently, the industry has started switching to
automatic control systems, which are computer-
controlled, when the error margin as low as 1%. This
increases efficiency, reduces operating costs, improves
work safety, reduces maintenance costs, and the
likelihood of equipment failure. In addition, it becomes
possible to integrate all different rigs (coiled tubing, }

PROSPECTS
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HAOMIOJAIOTCS XPOHUYECKUE OTKA3bl U HETIOJIA/IKH,
HaIpUMED, IPEXKJEBPEMEHHBIE OTKA3bI OTAECIBHBIX
BHJIOB OOOPYJOBAHUA U/HJIM X KOMIIOHEHTOB.

Bce 3TO yenoxkHAEeT OOy4EHUE IEPCOHAIA U
CIIOCOOCTBYET TEKYUKE KA/IPOB.

B nocnegHee BpeMs UHAYCTPHUS HEPEKIIOYACTCS
Ha ABTOMATUYECKUE CUCTEMBI yIIPABJICHUS, KOTOPLIE
YVIPAaBJIAIOTCSI KOMITBIOTEPAMH, KOTJJA IOTPEMTHOCTD
B YIIPABJICHUU COCTABIIAET BCETO 1%. IIpu aTOM
HOBBIMIAETCA 3(PPHEKTUBHOCTD, CHIKAIOTCS
IKCILTYaTAIUOHHBIE PACXO/BL, TOBBIIIAECTCS
0€30MACHOCTD PA60T, CHUXKAIOTCS 3aTPATHI HA
TEXOOCIYKUBAHHUE, YMEHBIIIAETCA BEPOSATHOCTD
OTKAa30B 060PYyI0BaHM . KpoMe TOro, NOABIAETCSA
BO3MOKHOCTb HHTETPHUPOBATH BCE YCTAHOBKH
(doTa (KOITIOOMHIOBYIO, HACOCHYIO, A30THYIO)

Y1 OFHOBPEMEHHO YIIPABJIATE UMU. OHJIANH-COOP
JaHHBIX — 3TO COBPEMEHHBIN TPEH/, KOTOPBIM HYKHO
Pa3BUBATb U NOAJIEPKHUBATD.

B ABAHIAP[E - KOJITIOBMUHIOBbIE
TEXHOJMOrnm

OCHOBHOM KOPITYC JOKJIA0B KOH(DEPEHITUH ObLT
MOCBAMIEH KOJTIOOMHTOBBIM TEXHOJIOTUSAM.

Maprun Panianc, Mmenegsxkep BP Russia, BbICTyIINII
¢ 10K12710M «<KOJITIOOHHT MOT OBI CTATHh KJIKOYOM
K KPYIIHBIM 3aI1ACaM YITIEBOLOPOAOB>.

Ha Ansacke u B CHOUPU 3HAYUTEIBHBIN OOBEM
34MaCOB HEPTU COAEPKUTCA B IPEUMYILIECTBEHHO
MECYAHBIX IIJIACTAX C MAJION INTyOMHON 3aJIETAHHS,
HU3KOM TEMIIEPATYPOM U BBICOKOM BA3KOCTDIO,
pa3paboTKa KOTOPHIX €MIE HE BeAETCA. M3HA49aIbHO
MPEANONATaIOCh IPOBOJUTD PA3PabOTKY IO
3 PEKTUBHON HA TOT MOMEHT (1980-€) TEXHOJIOTUN
OypEHNA BEPTUKAJIIbHBIX CKBAJKHUH C IIPOBEJICHUEM B
HUX I'JIPOPA3PHIBA IUIACTA, OAHAKO 3TO OKA34JI0Ch
HEPEHTAOENBHO. CIeYIOMUM PEIHICHHUEM CTAJIO
OypEHHUE TOPU3OHTAIBHBIX CKBAKHUH (1990-€),
OJJHAKO OOJIBIION ITOKA3ATEJIb BBIHOCA IIECKA C
MIPOPBIBAMH BOJBI [IPU TEKYIIEH CUCTEME 3aBOJHEHUA
CJIeNIAIN JAHHYIO TEXHOJIOI IO HEPEHTAOEIBHOI.

ITocie pa3JIMYHBIX HOMNBITOK, BKJIIOYAIOMUX
IPUMEHEHUE (PUIIBTPOB C I'PABUIHON HAOMBKOMI
(2000-€), MOITIO IOKA3aThCS, YTO PEHTAOEIBHOTI'O
METO/A PA3PAOOTKH 3TUX MECTOPOXKICHUIT HE
cymecTByeT. OfHAKO KomnaHus BP cunraer, uto
MPUMEHEHHE TEXHOJIOIUH TNAPOPA3PLIBA IIJIACTA
C (pUnABTPOM (B KOTOPO¥ HUCIIOJIb3YIOTCS BCE
MIPUOOPBHI, KOTOPBIE HUKOL/IA HE IPUMEHSIINCH B
KOMIIJIEKCE JIPYT C IPYI'OM) MOXKET PEIINTD JAHHYIO
3KOHOMMYECKYIO ITpo6aeMy. TpaguiinOHHbIE
METOABI OOPBHOBI C IIECKOIIPOSABICHUEM KPAHE
CJIOJKHBI, MAJIOYCTOMYHMBBI K BHENTHUM (PAKTOPAM,
JJOPOT'OCTOSINH, U, KAK U3BECTHO, IPUBOJST
K 60JIBIIOMY CKUH-3((EKTY (TI0 BCEH JITMHE
TOPHU30HTAJIBHOIO yYACTKA CKBASKHHBL).

ABTOPBI CYUTAIOT, YTO €IMHCTBEHHBIM CIIOCOOOM
Pa3paboTKH MOAOOHBIX IIJTACTOB ABACTCS
IIPUMEHEHHE IITHPOKO PA3BUTOH TEXHOIOTUN
MHOTOCTA/IUHHOT'O TUIPOPA3PhIBA IJIACTA B
TOPU3OHTAJIBHBIX CKBAKHUHAX. JIaKe yYUTHIBAS
O6IIYIO HEPEHTA6ETBHOCTb BEPTHUKAIBHBIX CKBAKHUH
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pumping, nitrogen) and manage them al at the same
time. Online data collection is a modern trend that
needs to be developed and maintained.

CT TECHNOLOGIES AT THE FOREFRONT
The main body of presentations were on CT

technologies.

Martin Rylance, a manager with BP Russia, spoke
about how “Coiled Tubing Could Be the Key to

Major Reserves”.

There are substantial volumes of oil in place, in
both Alaska and Siberia, in shallow cold viscous and
sand-prone formations, that have as yet defied any
economic development. With appraisal having taken
place over nearly 30 years a number of key behaviors
remain to be resolved if this oil is ever to be produced
in an economic and beneficial manner. Originally, in
the 1980s, investigated with fractured vertical wells,
while this approach proved robust, the number of
wells and associated surface infrastructure required to
develop the reserves made this impractical. Logically,
the application of horizontal wells technology was the
next step (1990s), as this was a developing approach
elsewhere. However, extensive sand production
as well as production ending water MBEs (Major
Breakthrough Events) in the waterfloods, also

KonTiobuHrosble
TEXHONOrnM ABNAIOTCA
OCHOBHbIM METOAOM
aKTUBaLMM COBUXHbIX
mydT npwm PI1.

As Coiled Tubing has
been one of the key
tools that have been
used to deploy these
sliding sleeve discrete
fracturing approaches.

made the horizontal wells
impractical.

With various trials, including
gravel-packing, having taken
place throughout the (2000s),
it has looked as though a
cost-effective approach might
clude the industry. However,
in a scenario that closely
reflects the development of
the Frac-Pack approach (i.e. all
tools are out there just no-one
has screwed them together),
BP believe that the industry is
on the verge of resolving this

economic conundrum. The major issue with horizontal
wells, it would appear, is that the sand production itself
encourages the occurrence and frequency of the MBE
events. Conventional sand control approaches are too
intricate, too sensitive and far too expensive and as we
all know often result in very high positive skins (this
only being offset by the horizontal length of the well.
Authors believe that the tools that have been
extensively developed to deliver multi-fractured
horizontal wells are just the solution these reservoirs
have been waiting for. While the vertical fractured
wells were themselves uneconomic, the fracturing
demonstrated the uplift and inherent sand control that
is required, many of these wells still on production 30
years later (at very low rates). Combining hydraulic
fracturing with sliding sleeves (that have a screen
option) potentially provides a sand control option,
with an offsetting stimulation effect. A horizontal
well with 10 to 20 sliding sleeves (screened) and
swell packers, would potentially allow cost effective
development to take place. Additionally, should



¢ I'PI1, npuMeHeHne ruIpopa3pbiBa IIPUBEJIO K
POCTY OOBIYU B HEOOXOAUMOMY KOHTPOJIIO BBIHOCA
MECKA, B PE3YJIBTATE YETO ITU CKBAXKUHBI /IO CUX TTOP
JIOOBIBAIOT HE(PTD (B MAJIBIX KOJIMYECTBAX) CITYCTSA
30 net. COBMECTHOE UCIIOIb30BAHUE TEXHOJIOTUU
I'PTI cO CABUKHBIMHU MYy(PTAMU (C (PYHKLIHEH
(PHUIIBTPA) IOTEHITUAIBHO MO3BOJISIET OOECIICUYNTD
OOPBOY C MECKONPOABIECHUEM C MUHHUMAJIbHBIM
3(pPEKTOM HHTEHCU(PUKALTUHU TIPUTOKA.
ITpruMEHEHNE TOPU3OHTAIBHBIX CKBAKHH CO
CIBMIKHBIMU My(PTAMU (C PYHKLIHEN (DUTBTPA)
B KosmyecTse OT 10 10 20 1 HaOyXaIoMUMU
MAKEPAMU MOXET OOECIIEYUTD PEHTAOENBHOCTD
pa3padboTku. KpoMe Toro, B cydae NpopbiBa BOJbI
MOYKHO OIPEAETUTb OOBOJHEHHBIN HHTEPBAJ U
34KPBITb COOTBETCTBYIOMIYIO MY(PTY, UTO OOECTIEUNT
IPOJO/KATENBHYIO TOOBIYY HE(PTH U3 CKBAKUHBDL
KOnTIOOMHIOBBIE TEXHOJIOT MU ABJIAIOTCS
OCHOBHBIM METOZIOM AKTHBALIUU CABUKHBIX MY(PT
npu I'PIT, 103TOMY IIOTEHIIUAJIBHO UMEHHO 3TU
TEXHOJIOT'MH JOJIKHBI OBbITh UCITOJIb30BAHBI JIJIS
Pa3paboTKU MECTOPOXKJCHUM HA AJIsICKE 1 B CUOHPU.
Ha AJacKe KOJNTIOOUHT IHUPOKO UCIIONb3YETCS
MOYTH JJISI BCEX BUJJOB CKBA)KMHHBIX PA60T U
ABJIAETCS BBICOKO3(M(PEKTUBHON, PEHTAOEIBHON

an MBE event occur, the offending sleeve could be
identified and closed which would result in continued
production and recovery from the well.

As Coiled Tubing has been one of the key tools that
have been used to deploy these sliding sleeve discrete
fracturing approaches, this potentially will be the
key to deployment in Alaska and Siberia. Certainly
in Alaska, Coiled Tubing is widely used for almost all
kinds of well activity, highly efficient, cost-effective
and nimble. Indeed one of the major cost advantages
of the approach, as noted above, is that the drilling
rig is released to drill another well and sand control is
installed in a conventional rig-less manner.

First Deputy Director — Chief Designer of SZAO
Novinka S. Atrushkevich described the "Modern
equipment for downhole operations used by
coiled tubing rigs". He told about the equipment
used by the CT rigs for or delivery of logging
instruments to the wellbores of horizontal and
subhorizontal wells, where it is impossible to use cable
(or arigid cable). Designs and technical parameters
of cable heads KS 151, KS 153 were presented; as well
as the layout of the connector KC 171, the downhole

PROSPECTS

MpepacTaBneH gedekTockon rudkor Tpyobl AT1,
npeaHa3HayYeHHbIN 415 OLEHKU e eKTOB U
KOHTPONA TexHMYeckoro coctosaHma M'HKT

B MpOLLecce Crnycko-MogbEMHbIX OrnepaLmi.

U JIOCTATOYHO aJAIITUBHOM TeXHOJoruen. Kak
YKA43aHO BBIIIE, OTHOU U3 OCHOBHBIX IIPUYNH
BBICOKOM PEHTA6ENBHOCTH KOITIOOUHI A ABJIAETCA
BO3MOKHOCTB YCTAHOBKH IPUOOPOB KOHTPOJIA
TIECKONIPOSIBJICHUI O€3 UCIIOJIb30BAHUS OYPOBOI
YCTAHOBKH.

IlepBbli 3aMECTUTEND JUPEKTOPA — IVIABHBIN
KOHCTPYKTOP C3AO «HoBruka» C.A. ATpyIIKeBUY

DT1 faultfinder for CT was presented.

It is designed to find faults and control the
technical condition of the coiled tubing
during trips.

oxapakTepru3oBan «COBpEMEHHOE
00OpPYyAOBaHHE JJIS BHYTPHCKBAKHHHBIX
PaGOT C HCIIOIB30BAHHEM KOJITIOOMHIOBBIX
YCTAHOBOK»: ObLJIO PACCKA3aHO 06 OOOPYJOBAHUN
JUISL JOCTABKU I'eO(pU3NYECKUX IIPUOOPOB C
HCIIOIB30BAHHUEM KOJITIOONMHI'OBBIX YCTAHOBOK B

Cepezeit Ampymxesuu

SergeiAtrushkevich

CTBOJIBI TOPU3OHTAJIBHBIX M CYOrOPU30OHTAIBHBIX
CKBaKMH, B KOTOPBIE OOECIIEYNTD JOCTABKY
IpUOOPOB € NOMONIBIO Ka6€es (MJIN JKECTKOT'O
KabeJist) HE IPEICTABIISIETCS BO3MOXHBIM. Bblin

OXaPaKTEPU30BAHbBI KOHCTPYKITUN 1 TEXHUYCCKHE }

assembly KS 301, and also the directional drilling
system SNB 89-76M with the cable communication
channel.

The technologies of directed drilling, ejector
cleaning of wells, selective treatment of multi-hole
wells, acid-jet drilling, as well as the downhole tool
orientation mechanism were presented.

Another part of the report focused on the universal
downhole tool (connectors with coiled tubing,
disconnectors, coupler assembly, centralizers,
overshots, auxiliary tools).

The speaker spoke in detail about CT Lift technology
for maintaining the wellhead pressure for the fast-
joining gas wells at the level required for continuous
operation (Velocity String). Using this technology
allows reducing the cross section of the fluid flow
and increase its flowrate, which makes it possible to
transport liquid from the wellbore. The equipment
configuration and the sequence of works for the CT
Lift technology were explained.

In conclusion, the DT1 faultfinder for CT was
presented. It is designed to find faults and control the
technical condition of the coiled tubing during trips.

The main geologist of the LLC "Packer Service"

A. Panchev spoke about downhole operations with
the use of coiled tubing. He listed the main types
of wellworks with CT and described each of them }
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napaMeTpsl roJoBOK KabenbHbIX KC 151, KC 153;
KOMITOHOBKH coeguHuTebHOM KC 171,
BHYTPHUCKBAXXUHHOMN KOMITIOHOBKM KC 301, a TakxKe
CHCTEMBI HaTIpaBIeHHOTO 6ypenus CHB 89-76M

C Kab6€IbHBIM KAaHAJIOM CBA3U.

IIpeacTaBnaeHbl TEXHOJIOTMH HAIPABIEHHOIO
OypEHUS, PKEKTOPHOI OUHUCTKH CKBAKHH,
CEJIEKTUBHON OOPa60TKU MHOT'O3200HHBIX CKBAKHH,
KUCJIOTOCTPYHHOT'O OYPEHMS, 4 TAKKE MEXAHU3M
OPHUEHTHUPOBAHUS MHCTPYMEHTA B CKBAJKHHE.

OTaenpHasA 4aCTh TOKJI4/1a ObLIa IOCBAIEHA
YHUBEPCAJIbBHOMY BHYTPUCKBAXKUHHOMY
UHCTPYMEHTY (coeguHuTenam ¢ THKT,
pa3bEeIUHUTENAM, KOMIIOHOBKE COEITMHUTEIBHOM,
LEHTPATOPAM, ABAPUHUHOMY HHCTPYMEHTY
(oBepmIOTaM), BCIIOMOI'ATEJIbBHOMY MHCTPYMEHTY).

JIOKJIATYUK MOJPOOHO PACCKA3A O TEXHOJIOTUU
I'HKT «JIndT> noaaep:KaHus YCTBEBOTO IABIEHU
OBICTPOOOBENUHATOMUXCSA I'A30BbIX CKBAKIH HA
YPOBHE, HEOOXOAMMOM JJ11 HEIPEPBIBHOM Pa6OTEI
(Velocity String). YcTaHOBKA O60PYIOBAHMS 11O
JIAHHOM TEXHOJIOI'UH ITO3BOJISET YMEHBIINUTD
MOIEPEYHOE CEYEHHE MTOTOKA )KUJIKOCTH U
YBEJIUYUTD €TO CKOPOCTBD, YTO AAET BO3MOXHOCTD
TPAHCIOPTUPOBATD KUJKOCTb U3 CTBOJIA CKBA’KHHBL
BBl OXapaKTEPHU30BAH COCTAB OOOPYIOBAHUA
U ITOCJIEAOBATENBHOCTD IIPOBEJEHUSA PAOOT IO
TexHonoruu F’HKT JIndr».

B 3aksroueHue ObLI IPEACTABICH 1E€(PEKTOCKOI
TrUOKOI TpyOs! JT1, npeiHa3HAYECHHBIH JJ151 OLICHKU
Je(PEKTOB U KOHTPOJI TEXHUYECKOT'O COCTOAHUSA
I'HKT B nponecce CnyCcKO-IObEMHBIX OIIEPAIU.

I'masubi reonor OO0 dlakep CepBuc»
AUN.TlaH4YeB pacCKa3al O BHYTPHCKBAXKHHHBIX
padorax c npumerHenviem FTHKT. Bouiu
IEPEYUCIICHBI OCHOBHBIE BU/IBbI pa60T U ['TM ¢
I'HKT, nogpo6HO OXapaKTEPU30BAH KAXK/IbII U3
HUX. [IOKIa YUK OOpaTUI OCOO0OE BHUMAHHE HA
HOPMAJIU3A1IHIO 32005 CKBA’KMH C IPUMEHEHNEM
NIEHHBIX CUCTEM; JIMKBUAAUIO TpuxBaToB HKT/
CHD ¢ UCrionbp30BaHUEM BPALAIOICHCS HACAIKH
(anpTEpHATHUBBI TPYOOPE3AM); HOPMATIUIALUIO
3260€B CKBAKHH C UCIIOJIb30BAHUEM (PPEZEPHOIO
UHCTPYMEHTA; OCJIOKHEHUA, BOSHUKAIONE
IPU HOPMAJIM3ALUHN 32460€B CKBAKWH; OCBOCHUE
CKBaKMH (PEKOMEHIAITUH U OCJIOXKHEHUA).

Ocob60€ MECTO B IOKJIAJIE 3aHSJIN [IOPOXOBBIC
I'a30I'€HEPATOPEI LI IOKAJIBHOI'O PA3PhIBA
MPOAYKTHUBHOTO IUIACTA, IPUMEHSIONUECS C IIETIBIO
[THIT. B 3ak/iro4yeHUE JOKIAJUYNK OCTAHOBUJICS HA
JOCTOMHCTBAX JIOKAJIbHOIr'O I'PIT.

OIHOM U3 CAMBIX MHOT'OOOEIIAIOIIUX TEXHOJIOT UM
MIPOJIOJIPKAET OCTABATHCS KOJITIOOHHIOBOE
OypeHHe, UTO HAIIJIO OTPAKEHUE U B IPOI'PAMME
KOH(EPEHIUH.

«HOBBI¥ CITOCOO HATIPABJICHHOTO
OypeHHs Ha KOJITIOONHTEe. TeXHUYeCKHue u
3KOHOMHYECKHE NEeTATH» — TAKOE HA3BAHUE HOCUJI
JIOKJIA]] IOYETHOI'O PEIAKTOPA )KypHaIa «BpeMs
xosrtroouHra. Bpems I'PIT» Pona Knapka.

BnurpadoM K BLICTYIJIEHHIO CTaJ1a (Ppa3a
VuHcTOHA Yepunis «HeM JJaIbIIE T MOKEIIb
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in detail. The speaker drew particular attention to

the bottomhole normalization with the use of foam
systems; releasing stuck tubing using rotating heads
(alternative to pipe cutters); bottomhole normalization
with the use of a milling tool; complications during
the bottomhole normalization; well development
(recommendations and complications).

The report specifically highlighted the powder gas
generators for local fracturing of reservoirs, which
are used for the enhanced oil recovery purposes. In
conclusion, the speaker touched upon the merits of
local fracturing.

Coiled tubing drilling remains one of the most
promising technologies, which was reflected in the
agenda of the conference.

"A new way of directional drilling with coiled
tubing. Technical and economic details" was the
title of the intervention by the Honorary Editor of the
"CT Time. FracTime" magazine Ron Clarke.

He opened with a Winston Churchill's quote " The
farther back you can look, the farther forward you are
likely to see." Leading companies such as Schlumberger,
more than once proved this to be true. The speaker
outlined a short history of the development of coiled
tubing drilling, which began in 1994, noting that it is
impossible to draw conclusions about the effectiveness
of this technology while looking only at the results of
pilot projects.

The main advantages and limitations of coiled tubing
drilling were compared with drill pipes. With the
development of technology, the shortcomings were
largely reduced.

Coiled tubing drilling can be successful provided the
technology is applied correctly. The key to the success
of the project is the synchronization of the objectives
of the parties involved, primarily the owner of the well
and the service company. It is important to secure a
contractor with a wealth of experience in performing
such works. Also, the participation of competent
experts at the project preparation stage is welcomed,
especially for geology and geophysics. A huge role is
played by equipment, in particular, BHA.

Very soon, coiled tubing drilling technologies will

HacTosimm npopbIiBOM CTaHET NloKanmsaums
npowuseoacTea MHKT 6onbluoro anameTpa B Poccun.

Real breakthrough will be the localization of large-
diameter coiled tubing production in Russia.

become widely used in Russia. There is a logistics
issue: costly delivery of shipping large diameter coiled
tubing from overseas. Therefore, a real breakthrough
will be the localization of large-diameter coiled tubing
production in Russia.

A clear modern trend for oil and gas service is the
use of coiled tubing to deliver logging instruments
downbhole. The presentation "Using coiled tubing
with geophysical cable at "Belorusneft" was given
by P. Revyakoy, Class 1 technologist engineer with the
innovative technologies development department at



CMOTPETB, TEM Jajblile Thl BUAuIIb> (“The farther
back you can look, the farther forward you are likely to
see”). KoMImaHUM-TuIEphl, TAKKE Kak «[IlmoMb6epike,
HE Pa3 NOATBEPXKIAIN NPABUIBHOCTb 3TOI'O
BBIPAKEHUS. JJOKIIAJUUK U3JIOXKUI KPATKYIO HCTOPUIO
Pa3BUTHUA KOITIOOMHI'OBOI'O OyPEHUA HAYMHAS C
1994 roga, OTMETHUB, UTO BBIBOJBI 06 3(P(PEKTUBHOCTH
JIAaHHOM TEXHOJIOTUH HEBO3MOKHO JIENIATh, ONMHUPASACH
Ha PE3YBTATHI TOJIBKO JIMIIb MUJIOTHBIX IPOEKTOB.

BpLIM IEPEYNCIEHBI OCHOBHBIE IPEUMYIIIECTBA
Y OIPAHUYEHUS KOJITIOOMHI'OBOT'O O6yPEHU IO
CPAaBHEHUIO C OyPEHNEM HA CBUHUYHBAEMBIX TPYOaX.
C pa3BUTHEM TEXHOJIOTUH HEJOCTATKHU YAAJIOCh B
3HAYUTEIBHOU MEPE PEAYIITUPOBATD.

BypeHue Ha KONTIOOUHTE MOXKET OBITh YCIIEIITHO
MPU YCIIOBUH NPABUIBHOTO NPUMEHEHUS
TEXHOJIOT'MH. 34JI0T YCIIEXA ITPOEKTA —
CHHXPOHH3AIIHA LIEJIEN YYACTBYIONUX B HEM CTOPOH,
MPEXK/E BCETO BIAJENbIA CKBAXXUHBI 1 CEPBUCHOI
KOMIIAHUH. Ba’KHO NIPUBJIEYD NOAPAAINKA C
O0raThIM OIIBITOM IIPOBEJICHU S ITIOJOOHBIX PAOOT.
TaxoKe IPUBETCTBYETCS y4ACTHE KOMIIETEHTHBIX
3KCIEPTOB HA ATAIE MOJIOTOBKH IPOEKTA, OCOOEHHO
3TO KACAETCS BOIIPOCOB I'€OJIOTUU U I'€O(PU3UKU.
OrpoMHas poJIb IPHUHAJIEKUT OOOPYIOBAHHIO, B
vactHocTu KHBK.

O4eHb CKOPO TEXHOJIOTUH KOJITIOOMHI'OBOT'O
OypEHHUA CTAHYT NIUPOKO IIPHUMEHATHCA B
Poccun. CymiecTByeT JJOIUCTUYECKAs IPOOIeMa:
Jpoporocrosmas foctaBka 'HKT 601b1moro fuaMerpa
M13-34 OKeaH4. [T03TOMY HACTOAIIAM IIPOPBIBOM
CTaHET JIOKanuaanus npoussojcTsa 'HKT 6osbmoro
auamerTpa B Poccun.

OTYETIMBBIM TPEHAOM COBPEMEHHOI'O
HEPTEra30BOIO CEPBUCA CTAJIO UCIIOIb30BAHUE
I'HKT p1s1 fOCTaBKM IreO(PHU3UIECKUX IPUOOPOB
B cCKkBaXUHY. [Joxnan JIpumenenune THKT
creonsngeckum kadeaem B PYII
JIPOU3BOACTBEHHOE OO0'bETHHEHHUE
«bemopycHedTh» 03Byun [1.B. PEBSIKOB, MHXEHEP-
TEXHOJIOT 1-1 KATErOpru OTAEA PA3BUTUA
WHOBAIMOHHBIX TexHOooruu benHUITHed T PYII
«JIpoOn3BOACTBEHHOE OObEANHEHNE «beIOPYCHEPTH».

C 2010 roga B IO «bestopycHE(Th» IPUMEHSIOTCS
I'HKT, ocHameHHbIE IreO(PU3NIECKUM Ka6€IeM 15
BBIIIOJIHEHU S PA0OT KOITIOOUHI'OBBIMU YCTAHOBKAMU
rpou3BozicTBa C3AO «PHIMAILL». B nepBoit
YACTHU JIOKJI4/1a 6BIIO PACCKA3aHO O IPUMEHSAEMOM
B Pecniybirike Benapych KOITIOOGHHI'OBOM
060PYAOBAHNH, 6E€30I1ACHOM CIIOCOOE OCHAICHU S
I'HKT xa6enem, U37I0KEH OIBIT PaboT U
MIPEUMYIIECTBA JAHHOI'O ClIoco6a. Bo BTOpoit
YaCTHU IOKJI4/1a 6BLJIA CKOHIIEHTPHPOBAHA
UHMOPMAITHSA O KOMTIOOUMHTOBBIX TEXHOIOTUAX
BI1O «BenopycHedTh» ¢ npumeHenuem 'HKT
U T€O0(pU3UYECKOr0o Kabeist, 0 pa3zpaboTaHHON
benHUITHMHed) T KaGEIbHOM I'OJIOBKE AJ151
reo(PrU3nYeCKUX UCCIIEIOBAHNH FTOPU30HTAIBHBIX
CKBaKMH, 4 TAKXXE O TEXHOJIOTMUYECKHUX CXEMaX ITPU
OypeHuu, ppesepoBaHuy nopTos MI'PIT cucreMort
HAIIPABJIEHHOI'O OypEHUS.

MeHexep 1o passuTHIo 6u3Heca OO0 «Bentak }

Bbino pacckasaHo o npumeHsemMom B Pecnybnvike
Benapycb KonTOOMHroBoM 060pPYyAOBaHNN,
b6e3onacHoM cnocobe ocHalleHus MTHKT kabenem.

The coiled tubing equipment used in the Republic
of Belarus, the safe way of equipping the coiled
tubing with a cable.

BelNIPIneft of "Production Association" Belorusneft "

Since 2010, Belorusneft has been using coiled tubing
equipped with a logging cable to perform the works by
coiled tubing rigs produced by SZAO FIDMASH. The
first part of the report focused on the coiled tubing
equipment used in the Republic of Belarus, the safe
way of equipping the coiled tubing with a cable, the
experience and advantages of this method. The second
part of the report contained the information on coiled
tubing technologies at Belorusneft using coiled tubing
and logging cables with on the cable head developed
by BelNIPIneft for geophysical surveying of horizontal
wells, as well as on technological schemes for drilling
and milling the multi-stage frac ports by a directional
drilling system.

Business Development Manager of Welltec Oilfield
Services (RUS) LLC V. Bugrov spoke about robotic
Welltec®systems for wellworks using the logging
cable.

Robotic devices on a wireline cable are able to
perform the same tasks, which traditionally employ
workover equipment or CT assemblies. The report
described the application of Welltek technologies for
addressing the issues of delivering complex logging
instruments to horizontal wells, providing access
to horizontal wellbores, performing mechanical
operations to manipulate hydraulic couplings, as
well as carrying out emergency operations using a
mechanical pipe cutter.

The company has an extensive portfolio for the
performance of a wide range of downhole works. 2017
was a breakthrough year for the application of Welltec
mechanical solutions in the Russian Federation. The
main type of works seeing Welltec involvement is the
delivery of complex logging equipment to horizontal
wells, and the main tool for it is the downhole tractor.

PycaranCanoees

Ruslan Saldeev
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Onndung Cepsucec (PYC)» B.C. Byrpos pacckasan
0 pOGOTH3HPOBAHHBIX cucTemMax Welltec® nsa
I'TM Ha reodH3HIECKOM Kabere.
POGOTU3NPOBAHHBIE YCTPOUCTBA HA KAPOTAKHOM
Ka6eJie CIOCOOHBI BBITIOIHATD TE K€ 344U, I/
pPEHICHU A KOTOPBIX TPAAUIVOHHO IIPUMCHACTCA
ob6opygosanue KPC u ycranosku I'HKT. B noknane
OBLIIO PACCKA3AHO O MIPUMEHEHUH TEXHOIOTUNA
KOMIAHUM «BeNITIK» IS PEMIEHM 327449 ITO JOCTABKE

4 Bceson100 Byzpoe

Vsevolod Bugrov

KOMIUIEKCHBIX IeO(PpU3NYECKUX IPUOOPOB B
TOPHU3OHTAJIbHBIE CKBAXKUHBI, OOE€CIIEYEHHIO JOCTYIIA
B CTBOJIBI TOPU3OHTAIBHBIX CKBAXKUH, IPOBEICHUS
MEXAHUYECKUX PAOOT IO MAHUITYIALINYA MyPTAMHA
I'PTI, a Tak>Ke NPOBEACHUS ABAPUUHBIX PAOOT C
NPHUMEHEHUEM MEXAHUYECKOI'O PE3AKA TPYO.

Well Tractor is an electro-hydraulic downhole tool
designed to deliver special equipment to horizontal
wellbores. The device goes down on the wireline cable
to the maximum possible depth on its own weight

Welltec's most promising direction for further use
of robotic technologies is the cycle of operations with
the ultimate objective of managing the customer's
well. The package of activities consists of the following
types of works: preparation of the wellbore to ensure
tools’ access to tools to bottomhole, performing well
logging to collect updated data on the operation of
the well, selective management of the multi-stage frac
sleeves for water shut-off or re-fracturing. Currently,
the operators have switched to using soluble balls,
which made it possible to shorten the cycle of well
development after the multi-stage fracturing. Another
novelty by the company for emergency operations is
a mechanical pipe cutter. The tool has long proved
successful, and it took three years to develop one for
the smallest standard size of 60 mm.

Robotic technologies for downhole operations
are becoming more widespread and make worthy
competitors to coiled tubing.

HER MAJESTY THE COILED TUBE

A distinctive feature of this conference was the
large number of reports on the main element of
coiled tubing technologies — the coiled tube itself,
its production, storage, and corrosion protection
methods.

Three speeches were given by the NOV Quality
Tubing sales manager Andrew Carrion.

PoGOTN3MpPOBaHHbIE TEXHONOMNN ANS
NpPOoBeAEHUs! BHYTPUCKBAXMHHBIX paboT
npuobpeTatoT Bce Oorbluee pacnpocTpaHeHWe
M COCTaBNAIOT 340POBYI0 KOHKYpeHuuto MTHKT.

KoMnaHus pacrnonaraeT O6ImupHbIM TOPTQHOINO
JUIS IPOU3BO/ICTBA IMIMPOKOT'O CIIEKTPA
BHYTPHCKBAXKUHHBIX padoT. 2017 rog cran
MIPOPBIBHBIM B OOJIACTU IPUMEHEHN S MEXAHUYECKUX
petenunt Welltec B PO. OCHOBHBIM BH/IOM PAOOT, 1151
KOTOPBIX ITPUBJIEKAETCA Welltec, ABIIeTCs JOCTABKA
KOMILJIEKCHOI I'€O(DU3UIECKON AITAPATyPbI

Robotic technologies for downhole operations
are becoming more widespread and make
worthy competitors to coiled tubing.

B TOPU3OHTAJIbHbIE CKBAKMHDI, 4 OCHOBHBIM
HHCTPYMEHTOM — CKBAXXUHHBIN TpaxkTop. Well Tractor
— 3TO 3JIEKTPOIUPABINYECKUMA CKBAKMHHbBIN
UHCTPYMEHT, IIPE€AHA3HAYEHHBIN I JOCTABKU
CIIEUATIBHOTO OOOPYAOBAHUA B TOPU3OHTAIBHBIE
CTBOJIbI CKBAKHUH. YCTPONCTBO CITyCKAE€TCS HA
KaPOTA>KHOM Ka6eJIe JO MAKCHUMaJIbHO BO3MOXKHOI
IJIYOWUHBI IOJT JEVUCTBUEM CUJIBI TAXKECTHU.

Haunboee nepCreKTHBHBIM HATIPABICHUEM JIJI
JJIBHEUINErO MPUMEHEHUA POOOTU3UPOBAHHBIX
TEXHOJIOTUH KOMITaHUU Welltec SIBIsaeTCs IUKI
onepanui, PUHAIBHOU EJIBIO KOTOPBIX SBJISICTCS
yHnpasJIeHHE CKBAKMHOM 3aKa349MKa. KOMILIEKC
MEPOIPHUATHI COCTOUT U3 CIEAYIOMNX BUJIOB PAOOT:
MOJATOTOBKA CTBOJIA CKBA’KUHBI IS OOECIIEYEHN A
JIOCTYIIa UTHCTPYMEHTOB JJO 32004, IIPOBEICHUE
KoMiIuiekca ITY jiu1st cbopa aKTyalbHBIX IAHHBIX
O paboTe CKBAKUHBIL, CEJIEKTUBHOE YIIPABIEHHE
MydTamu MI'PII 1151 BOGOU3OIALIH JIMOO
nosTopHoMmy I'PI1. B HacToAIee BpemMs OnepaTophl
MEPEINLIN K UCTIOIB30BAHHIO PACTBOPUMBIX IIIAPOB,
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The audience was told about high-strength
(140 ksi) sour-service coiled tube — a joint effort
by NOV Quality Tubing and Halliburton. This high-
strength coiled tubing is the most recent product
offered to customers. Coiled tube is suitable for all
types of wells, including horizontal and directional
ones. The audience was told about the history of
development of this product, about testing in the
field, about the sizes available. Tests showed that
mechanical characteristics are observed throughout
the length of the pipe. Coiled tubing successfully
passed testing when working with a preventer, injector,
and connector with BHA. It is proven that all types
of equipment are compatible with 140 ksi. Strength
tests have proven that the 140 ksi tube’s welds are 50%
stronger than the original (parent pipe), and 140 ksi
itself is 40% better at sustaining mechanical stress.

The results of twelve tests of 140 ksiin a
hydrosulphuric environment (pH = 2.8, pressure 100



3TO MO3BOJIUIIO COKPATUT ITUKJI OCBOCHUSI CKBAXKUH
nocsie MI'PIT. Emie oiHa HOBUHKA KOMITAHUHU 151
IPOU3BOJCTBA ABAPUNHBIX PAOOT — MEXAHUYECKU
Tpy6Ope3. UHCTPYMEHT YCIENTHO 3aPEKOMEHIOBA
ce6s1 IOCTATOYHO /IABHO, 4 Pa3paboTKa MOJICIU

B CAMOM MaJIOM TUTIOpa3Mepe B 60 MM BeJstach
HOCJEAHUE TPU IO,

PO6OTHU3MPOBAHHBIE TEXHOJIOTHH JIJIS1 IPOBE/ICHU S
BHYTPHCKBAKMHHBIX PA6OT NIPHOOPETAIOT BCE
OOJIBIIIEE PACTIPOCTPAHEHUE U COCTABIIAIOT 3/I0POBYIO
KOHKypeHnuio 'HKT.

EE BEJINMECTBO T’MBKAHA TPYBA

OCOOEHHOCTBIO HBIHENMTHEN KOH(PEPEHIINH CTAIO
OOJIBIIOE KOJIMYECTBO JIOKJIA/IOB, TOCBAIIEHHBIX
ITIABHOM COCTABJISIONMICH KOMTIOOMHI'OBBIX
TEXHOJIOTUI — HENTOCPEACTBEHHO I'MOKOU TPY6OE,
€€ NMMPOU3BO/ICTBY, XPAHEHUIO, CIIOCOOAM 3aAIUTHI
OT KOPPO3HUH.

Tpu TOKJIa/1a O3BYYHJI MEHEIKED IO MPOJAKAM
NOV Quality Tubing Duap1o Kappuon.

Jo aynutopuu 6114 JOHECEHA MH(POPMAIIHS O
BBICOKOIIPOYHBIX (140 ksi) ruGkux rpyoax
B KHCJIOTO3AIUIIEHHOM HCIIOJTHEHHUH —
COBMECTHOI pa3paboTke kommaHui NOV Quality
Tubing u Halliburton. ®Ta BeicokonpouHas THKT
— CaMbIF IOCJAEAHHUU HA CETOAHAITHUN MOMEHT
OPOAYKT, KOTOPBII IPEIATAETCSA 3AKA3UUKAM.
I'nbkas Tpyda DOAXOAUT JJIs1 BCEX TUIIOB CKBAXKIH,
B TOM YMCJIE TOPU3OHTAIBHBIX M HAKJIOHHO
HANPAaBJIEHHBIX. BBIIIO paccKka3aHo 06 UCTOPUH
CO3/[JaHUA ITOT'O NPOAYKTA, OO0 UCIIBITAHUAX B
MOJIEBBIX YCJIOBUAX, O TUIIOPA3MEPAX BBIITYCKAEMON
THKT. UcribITaHU S IOKA3aJIH, YTO MEXAHUYECKHE
XAPAKTEPUCTUKHU COOMIONAIOTCA HA BCEH
npoTsakeHHOCTH TPy6bsL. 'HKT ycniemuo nponia
TECTUPOBAHME IIPU PAO6OTE C IPEBEHTOPOM,
HHXEKTOpoM, coeaunuteeM ¢ KHBK. /lJokazaHo,
4TO BCE BUJBI OOOPYIOBAHMS COBMECTHUMEI C 140 ksi.
HcripITaHUA HA IPOYHOCTD JIOKA34JIH, YTO Y TPYObI
140 ksi cBapHbI€ BB HA 50% IPOYHEE, YEM Y
UCXOTHOM (pOANUTEIBCKON TPYOERI), a cama 140 ksi Ha
40% ny41ie BBIICPKUBACT MEXAHUYECKUE HATPY3KHU.

Pesynprars! gBeHaAATH TeCTOB 140 ksi B
cepoBoopogHoy cpeje (pH = 2,8, naBnenue
100 aTm.) IOKA3aJIH, 4YTO TPyOa MOXKET YCIIEITHO
UCIIOJIb30BATHCA IIPU HATUYUH XUMUYECKUX
UHIMOUTOPOB. MOXKHO CHEATD BBIBO/, YTO
BBICOKOIpOYHBIE (140 ksi) ru6kue Tpyonl B
KHACJIOTO3AIUINEHHOM UCIIOJTHEHUH MOT'YT
UCIIOJIb30BATBCA B CAMOI JKECTKOM CpeJie
K4K Ha MeNb@e, TAK U HA KOHTUHEHTAJIbHBIX
MeCTOPOXAeHUAX. C TAHHOM TPYyOOI1 pEANTN30BAH
PAJ IIPOEKTOB, B TOM YUCIE PPEIEPOBAHUE U
nepdopanus. B HacTosIee BpeMs CO3JA€TCA
KOMIUIEKCHASI KOMIIBIOTEPHAA MOJEIb JIJIS
140 ksi € 11€/1bI0 BKJIIOUUTBD €€ B IIPOIPAMMHOE
obecreyeHue.

CyTb BTOpOTrO foK1a4a KapproHa <XXpaHeHHe
KOJIOHH THOKHX TPYyO. JOIroCpOIHBIH
npoexT Quality Tubing, cBA3aHHBII C
OIICHKOM BJIHAHHUA YCJIOBUH XPAHEHH A }

LAECTPYKUMN TPYObl. TakoBbIMU
SIBNAIOTCS 0Opa3oBaHue
KOPPO3UM 1 MexaHU4Yeckmne
NoBpPEXAEHMS.

Basic mechanisms leading to the
destruction of the tube were
considered. These are corrosion
and mechanical damage.

Mo pe3ynsTaTtam UCMbITaHUW MOXHO AaTb NATb
pekoMeHaauum ans xpaHeHms I'T.

Based on the test results, five recommendations
can be given for the storage of CT.

atm.) Showed that the tube can be successfully used
with chemical inhibitors. It can be concluded that
high-strength (140 ksi) sour-service coiled tube can
be used in toughest environments both at the offshore
and continental deposits. With this pipe a number
of projects have been realized, including milling and
perforation. Currently, a complex computer model for
140 ksi is being created to be included it the software.
The gist of Carrion's second report "Storing of
CT columns. The long-term Quality Tubing
project, connected to assess the impact of the
CT storage conditions on its fatigue resistance"
is pretty deducible from the title. It was about the best
practice of SPE’s storage of new and already used coiled

Anopro Kappuon
Andrew Carrion

tubing. The speaker presented the results of various
tests of CT over the past twenty years, which helped to
determine when and why it deteriorates during storage.
The results for the tested CT columns were given: wall
thickness, traces of rust, weld joints, material fatigue.
In comparison with the model, most of the samples
behaved as expected, and as for material fatigue, the
samples performed better than modeled.

Based on the test results, five recommendations can
be given for the storage of CT:
¢ Shelter the coil;
» Coating the inner and outer surfaces of the

tube with special
Tak ke paccMOTpPeHbl OCHOBHbIE COHF’FI’IO‘EIH";‘S? e with
MeXaHW3Mbl, TPUBOASLLME K ¢ rilthelnsidewlt
inert gas,

¢ Inhibition;
¢ Seal the open ends
of the tube.

These measures will
help keep the coiled
tubing intact or at least
reduce the likelihood of
corrosion.

In his third report, }
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T'HOKOM TPYOBI HA €€ YCTAJTOCTHYIO CTOMKOCTH»
34KJIIOYEHA YK€ B CAMOM HA3BAHUU. BBIJIO paccKka3aHo
O HaKOIUIEHHOI B SPE nnepejoBOM IIPAKTHUKE
XPaHEHUA HOBOH U YK€ OBbIBIIEN B HCTIOJIb30BAHUN
I'HKT. OxXapaKTepHU30BAHBI PE3YALTATHI PA3TUYHBIX
UCIIBITAHUI THOKOU TPYOBI 32 HOCJIEJHUE ABA/LIATD
JIET, KOTOPBIE MTOMOIJIU ONPENEIUTD, KOI/IA U B
PE3YIBTATE KAKUX (PAKTOPOB IPOUCXOJUT €€ ITOpYA
PU XpaHEHUUN. [IpeICTaBIEHBI PE3YIBTATHI 1O
UCIBITYEMBIM KOJIOHHAM I'T: TONIIUHA CTEHOK, CJIE/IbI
PKaBYUHBL, COCTOSTHUE CBAPHBIX IIBOB, YCTAJIOCTh
MaTepuand. B CpaBHEHUU C MOJEJIBIO OOJIBIIMHCTBO
06PA31I0B BEJIO CEOsI TAK, KAK U OXKU/IAJIOCh, 4 UYTO
KA4CAETCA YCTATIOCTU MAaTEPUAIA, TO OOPA3IIbI
TIOKA3aJIU CE6s1 Ty UIIIE, YEM MOJICIb.

Ilo pe3ynbraTaM NCHBITAHUM MOXKHO IATh IATh
pexoMeHaa U 1ist XpaHeHus I'T:

* YKDPBITHUE KaTyIIKH,

* IIOKPBITUE BHYTPEHHEN 1 BHEIIHEN IIOBEPXHOCTEN
TPyObI CIEUATIBHBIMUA COCTABAMU,

* 33Ka4YKa MHEPTHOTO I'a3d BHYTPb TPYOBI;

* MHIHOUPOBAHUE;

* 3aKyINOPKA CBOOOJHBIX KOHIIOB TPYOBDL

31 Mepbl TOMOryT coxpanuTb 'HKT B enoctu
WA KAK MUHHUMYM CHU3UTD BEPOSTHOCTb KOPPO3UH.

B cBOoeM TpeTheMm Joknaie «THIIBI OTKA30B
T'HOKO¥ TPYyOBI» KSpPHOH BbI/IE/TNII OCHOBHBIE
MIPUYUHBI OTKA30B, CaMas PACIIPOCTPAHEHHAA U3
KOTOPBIX — OTKA43 IO MPUYHUHE YCTAIOCTU MATEPUAIIA.
BbLIM IPUBEAEHBI M HAIVIATHO IPOUJLIIOCTPUPOBAHEI
HAUOO0JIEE TUIINYHBIE IIPUMEPBIL, 4 TAKXKE
PacCMOTPEHBI OCHOBHBIE MEXAHHU3MBL, IIPUBOJAIIAE
K IECTPYKLIUU TPYOBI. TAKOBBIMH, COIJIACHO
CTATUCTUKE, ABIAIOTCA O6PA30BAHNE KOPPOIUU
(42% cmyuaaes B 2015-2016 roax) 1 MEXaHUYECKHE
MHOBPEXACHUA (27% CITy4aEB).

Koppo3us B OCHOBHOM BO3HHUKAET TNOO U3-34
MHKPOOHOT'O BO3ICHCTBH S, IMOO IIOJ| BIUSIHUEM
KUCJIOTEL B iepBoM cityvae Ui NIPeJOTBPAIIEHU A
OTKA430B HY>KHO UCIIOJIb30BATb TOJIBKO CBEXKYIO
BOZY WUJIU JOOABJIATE OAKTEPUILIM/IBL. BO BTOpOM
ciy4ae CaegyeT NIPUMEHATE UHTUOUTOPBI
KOPPO3UN. MEXAaHUYECKHUE IIOBPEXJEHHUA, KAK
IIPABUJIO, OSBJISIIOTCS IMOO MU3-34 MyCOpPa, IMOO
IIPH HECOOIIOAEHNH IIPABHJI SKCIUTYATALIAN
060PYLOBAHMSL.

K oTKazaM MOTYT IPUBECTH TAKKE
IIPOM3BOACTBEHHBIE JE(PEKTHL: AEPEKT CBAPHOI'O 1IBY,
paccioeHue CTany, IOBPEXKACHHE IOBEPXHOCTH
I'HKT npu HENPAaBHIILHOM OOPAIEHNH, TPEXKIC
Bcero nepemotke. Komnanus NOV Quality Tubing

CTPEMUTCA MUHUMHU3HUPOBATH TAKOT'O PO/JA TPUYHHBI.

MeHepxep 110 IPOAAKaM KOMIIaHUU Tenaris
T.P. CabUTOB BBICTYIINII C JOKIa7I0M IIpHMEeHEeHHe
HOBO¥ TEXHOJIOT'HH IIPONU3BOACTBA THOKHX
TpyO (I'T) B HOJIEBHIX OIIEPAITUAX 1 HOBBIH
kiacc I'T 111 yIydieHH A Ka9ecTBa padoT C
cogepsKaHHEM CEPOBOAOPOAA», [TOCBAIICHHOM
Blue Coil® — npeMuyM-IpOayKTY KOMIIAHHU .

Blue Coil® — 310 rubkue Tpyobl IPEMUYM-KIACCA.
JanHas TexHonorus 6epet Hadasno ¢ 2015 roga. Ee
Pa3BUTHE CBA3AHO CO BCE GOJIBbIINM YCIOKHEHUEM
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LNS CHUXKEHUNS CKOPOCTU
KOPPO3UM BHYTPUCKBAXKMHHOTO (BTt eltrete s
obopynoBaHUs.

The use of acid corrosion
inhibitors is a universal method
to reduce the corrosion rate of
downhole equipment.

"Types of CT failures" Carrion identified the
main causes of failure, the most common of which
is failure due to fatigue. The most typical examples
were illustrated, also the basic mechanisms leading to
the destruction of the tube were considered. These,
according to statistics, are corrosion (42% of cases in
2015/2016) and mechanical damage (27% of cases).
Corrosion mainly occurs either due to microbial
effects, or under the influence of acid. In the first
case, only fresh water should be used or bactericides
added to prevent failures. In the second case, corrosion
inhibitors should be used. Mechanical damage, as a
rule, occurs either because of debris, or if the rules for
operating the equipment are not observed.
Failure can also be caused by manufacturing defects:
weld defects, steel

stratification,
MpuMeHeHne MHIMbUTOPOB
- damage to the
KNCITOTHOM KOPPO3UM SIBNISIETCS [Pt
YHMBepCanbHbIM METOAOM coiled tubing

from improper

predominantly,
spooling. NOV
Quality Tubing
aims to minimize
such causes.

Sales Manager
from Tenaris
T. Sabitov made a presentation on "The use of new
technology for the production of CT in field
operations and a new class of CT for improving
the quality of works with hydrosulphuric
content", which revolved around Blue Coil® —

a premium product by the company.

Blue Coil® is a premium CT. This technology dates
back to 2015. Its development is associated with the
increasing complexity of coiled tubing technologies,
requiring CT to be able to perform under high pressure,
with significant content of hydrogen sulphide, acids,
carbon dioxide, with high reliability requirements for
the equipment.

The main difference of Blue Coil® from conventional
CT is, first, in the improved chemical composition
of the steel and, secondly, in the new heat treatment

Tumyp Cadbumoa

Timur Sabitov




KOJITIOOMHI'OBBIX TEXHOJIOI'HH, TPEOYIOIUM
T'HKT, HO3BONAIOMUX PabOTATH B yCIOBUAX
BBICOKOT'O JABJICHUS, 3HAUUTEIBHOT'O COJICPXKAHU S
CEPOBOJIOPOAA, KUCIIOT, YIVIEKUCJIOTO I'a3a, KOT/a

K OOOPYAOBAHUIO IPEBABIACTCA TPEOOBAHUE
0COOOH HAJAECKHOCTH.

OcHosHOe otinuue Blue Coil® oT cTangapTHBIX
I'HKT cOCTOMT, BO-TIEPBLIX, B YIYYIIEHHOM
XUMUYECKOM COCTABE CTAJIH U, BO-BTOPBIX, B
HOBOM ITPOLIECCE TEPMOOOPAOOTKHU, B PE3YILTATE
KOTOPOI'O NPOUCXOAUNT MOJTHASA METAJTYPrUdeCKas
Tpancpopmanus I'T (M3MEHEHUE MUKPOCOCTABA
TeJa TPYOBI, CBAPHBIX IMIBOB, KOCBIX CBAPHBIX IIIBOB).
ITpu 3TOM HCUe3a€T 3PPEKT KOCBIX CBAPHBIX
LIBOB, IIPOBOLUPYIOIIUI JOIIOJIHUTEIBHBIN U3HOC,
u HaZexxHOCTh I'T BogpacTtaer B 2—4 pasa. Beuio
MPOBEAEHO OOIBIIOE KOMTUYECTBO IKCIIEPUMEHTOB,
KOTOPBIE ITOKA34JIH, YTO B [IOJIEBBIX YCJIOBUAX CPOK
ciy>k0b1 Blue Coil® 1o yeTsIpex pas BhIIIE, UEM Y
cranaaprao THKT.

«O xXapaKTepe KOPPO3ZHOHHBIX IIPOLECCOB
H HHI'HOHPOBAHHUH KOPPO3HH THOKUX TPYO»
OBLIIO AOJIOKEHO JoeHTOM J1.D. [[aBIe TIMUMHON 1
MaructrpanTom K.B. MIbKOBBIM, IPEACTABUTENAMU
HOL] [ IpombicioBast xumusi» PI'Y Heptu 1 raza
(HNY) nmenu .M. I'yOKHHA.

IIpyuMeHEHNE MTHTUOUTOPOB KUCJIOTHOM KOPPO3UU
ABJIAETCS YHUBEPCAJIBHBIM METOJIOM JIJIs1 CHUKEHU A
CKOPOCTH KOPPO3UU BHYTPUCKBAKUHHOTI'O
060pynoBaHud. K MHI'H6UTOpaM KOPPO3HH B
KUCJIOTHBIX CPEIAX OTHOCATCS OPraHUYECKUE
T€TEPOATOMHBIE COEJUHEHUSA, AKTUBHOCTD
KOTOPBIX ONPEJETAETCS aICOPOLIUEN MOJIEKYJIBI
WHIHOUTOPA HA TIOBEPXHOCTH MeTasIa. CTENEHD
MOKPBITHS METAJLIA CJIOEM UHTUOUTOPA, B CBOIO
o4depeb, 3aBUCUT OT TEMIIEPATYPI, KOHLIEHTPAIIUHA
WHIHOUTOPA ¥ BDEMEHHN KOHTAKTA C METAJIJIOM.
BakHYIO POJIb UTPAET U XAPAKTEP METATTIMYECKOTO
060PYIOBAHUA, IPEXK/IE BCETO €TI0 XUMHUYECKUI
COCTAB.

B HOLI [ IpOMBICTIOBASI XUMUSI» ObLIIA UCCIEAOBAHA
3(PPEKTUBHOCTD PA3IMYHBIX IPOMBIIIIEHHBIX
UHIUOUTOPOB KOppo3uu: COHKOP-9510(K),
HATIOP-KB, «Xemukc-UK», <MTHBOI-2A», «IHBOJ-2B»,

Pon Knapx
Ron Clarke

HabniopaeTca oT4eTNMBbIN
TPEHZ Ha YCNIOXXHEeHMe
ornepaumi, BbINONHAEMbIX
¢ 'HKT. Ecnn oTHOCUTENbHO
HefaBHO 3TO B abCONOTHOM
OonblUMHCTBE ObINN
NPOMbIBKW, OCBOEHWE

C a30TOM 1 0OpaboTKM
NpPW3aboMHOM 30HbI
nnacrta, To B HacTosiLLee
BPEMS B aBaHrapA BbiLLIM
TaKue CJIOXHble paboTbl,
Kak ppe3epoBaHue,

pe3ka MHKT, nepdopaums
rMApPOMNecKoCTpyrHas

M KNnaccnyeckasi, Ho Ha
KONTIOOUHIe, NOBUNbHbIE
pPaboTbl, CNYCK NOA3EMHOMO

obopynoBaHus,
reopusnyeckme
NCcCnefoBaHNS CKBaXMH.

There is a distinct trend in
the complexity of operations
performed with coiled
tubing. While relatively
recently this predominantly
meant washes, development
with nitrogen and
bottomhole treatment,

now such advanced works
come to the forefront as
milling, cutting of coiled
tubing, sand-jet blasting and
conventional perforation,
fishing operations, downhole
equipment delivery, and well

logging.

process, as a result

of which a complete
metallurgical
transformation of the
CT occurs (change in
the microstructure of
the tube body, welds,
oblique welds). This
eliminates the effect of
oblique welds, which
caused additional wear,
and the reliability of CT
grows 2—4 fold. A large
number of experiments
were carried out, which
showed that in the field
conditions the service
life of Blue Coil® is up to
four times higher than
that of standard coiled
tubing.

"The nature of
corrosion processes
and the inhibition
of corrosion of CT"
was presented by
Associate Professor
L. Davletshina and
master student

K. Ilkov from "Industrial
Chemistry" facility of the
Gubkin Russian State Oil

and Gas University.
The use of acid
corrosion inhibitors is
a universal method to
reduce the corrosion
rate of downhole
equipment. Corrosion
inhibitors for sour
environments include
organic heteroatom

compounds whose activity is determined by the

adsorption of the inhibitor molecule on the metal

surface. The extent of coating of metal by the inhibitor

layer, in turn, depends on the temperature, inhibitor

concentration and contact time with the metal.

An important role is played by the nature of metal

equipment, primarily its chemical composition.
"Industrial Chemistry" facility studied the

efficiency of various industrial corrosion inhibitors:
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SONKOR-9510 (K), NAPOR-KB, Chemix-IC, Invol-2A,
Invol-2B, VNPP-2-B, Katasol 28-3, SNPCH-6438A,
NJ-100 in sour environments using a 15% hydrochloric
acid solution. Inhibitors were added to the composition
in the concentration recommended by manufacturers —
0.3%. Samples were held in the test solutions for
24 hours, the corrosion rate was determined by
gravimetric method.

Tests revealed that the corrosion rate of CT steel
A-6006 in uninhibited 15% HCl is 21.4 times lower than

} that for St3kp steel (8.76 m?/h). However, despite the
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BHIIIT-2-B, <Kartacosn 28-3», CHIIX-6438A, NJ-100

B KHUCJIOTHBIX CPEaX HA OCHOBE pacTBopa 15%-11
COJISTHOM KUCJIOTBL. THTHOUTOPBI JOOABIIAIUCH

B COCTA4B B PEKOMEH/IyEMOI TPONU3BOJUTEIAMHU
KOHIeHTparuu — 0,3%. O6pa31ibl BBIJICPKUBAIHCH B
UCCIIEAYEMBIX PACTBOPAX 24 4, CKODOCTb KOPPO3UU
ONPENEIISAIN IPABUMETPUYECKUM METOJIOM.

HiccnefoBaHus MTOKA3a/IH, YTO CKOPOCTh KOPPO3UHU
CTaJIH TUOKOI TPYOBI A-606 B HCHHI'MOUPOBAHHOL
15%-11 HCI B 21,4 pa3a MEHBIIIE 3TOT'O ITOKA3ATENA
Jutst crasu Cr3Ki (8,76 M?/4). OMHAKO, HECMOTPST Ha
OOJBIIYIO YCTOMYUBOCTD K KUCJIOTE CTAIA THOKOU
TPYyOBL, 3aIUTHBIN 3(PPEKT MHIUOUTOPOB (52,1—
74,9%) oKazancs xXyxe, yeM iy CT3KIL s COCTaBOB
C UHTUOUTOpPaMHU «MTHBOJI-2A», <1 IHBONI-2B», BHIIII-2B,
«KaTacon-28-3» CKOpOCTb KOPPO3UU OKA3AJIACH BBIIIE
MPEEIBHO JOITYCTUMOIM HOPMBI 0,2 T/M* 4.

CHUIKEHUE KOHIIEHTPAIIMH UHTUOUTOPOB 710 0,1 1
0,05% O3BOINJIO MOBBICUTD 3AIUTHBIN 3P HEKT 151
NJ-100 o 80,8%. st 06pasiioB HATIOP-KB, «<XeMHukc-
WK, <MIHBON-2A», «<ITHBOI-2B> CKOPOCTH KOPPO3UU
pOCiIa CO CHUKEHHUEM KOHLIEHTpaLuu. [Tpu
NOHMWXEHHOM KOHIIeHTpanuu BHITII-2B ckopocTb
KOpPO3UU Jaxe BbIpocia B 1,88 paza, uem giia 15%-11
HCl 6e3 nHrubutopa.

JanpHENIINE UCCIIETOBAHM S ObIJIN HAIIPABJICHBI
HAa OLIEHKY CKOPOCTH KOPPO3UH IIPH 3 9ACAX,
XAPAKTEPHBIX /IS IPOBEACHU PA6OT HA CKBAXKUHE.
B pesynprare uarudurops CHITX-6438 (A) 1
NJ-100 nokasanu 3amuTHBINA 3PPeKT 94,0-95,1%.
OTHOCHUTEIBHOE U3MEHEHUE CKOPOCTH KOPPO3UU
Pa3IUYHBIX MHTUOUTOPOB Yepes 3 U 24 vaca
MOJKET YKA3bIBATh HA PA3IUYHYIO 4/JCOPOIIMOHHYIO
CIIOCOOGHOCTb H, CJIEAOBATEIBHO, PA3TTUYHYIO
XUMUYECKYIO IPUPOAY UHTUOHUTOPOB.

Poccuricknit HE(PTEra30CEPBUCHBIA PBIHOK
C HETEPIIEHUEM XKJET OTKPBITHA HOBOI'O
MIPOU3BOACTBA TMOKON TPYObL. O6 3TOM
MHOI'OO6EIIAIONIEM IIPOEKTE paccKa3an PP.

Canpgees, AUPEKTOP 110 npogaxam, OO0
«DHTeNbCCIeTpyOMalil», B Ioka/e <IpeboBaHmsI,
IIpebABIsIEMbIC K KOITIOOHHIY IIPH
COBPEMEHHOM COCTOSAHHUH PBIHKA, X

METOABI KOHTPOJIA KA4E€CTBA BBIITYCKA€MOH
IIPOAYKIHH IIPH OPTAaHHU3AIHMH HOBOT'O
IIPOM3BOACTBA>.

JOKIaJYHUK NOAPOOHO OCTAHOBUJICS HA TOM, KAK
JAUHAMHYHO Pa3BUBAETCA PIHOK yciIyr THKT B
Poccun u crpanax CHIL B nocieHee AecsaTHiIeTue
HE TOJIBKO HENIPEPBIBHO POC OO'BEM OIIEPALIIIL, HO U
YBEJIMYHBAJICS €KETOHBIN IIPUPOCT X KOJINYECTBA,
COCTABHBUIUI B NOCIENHUM ITIeproy 15—-18% B rof.
YTO KacaeTcs reorparuyecKkoro pacipeieaecHus
priaka 'HKT, To 80% ¢noTtos gerctsyeT B Poccuy,
34TEM CO 3HAYUTEIbHBIM OTCTABAHUEM UAYT
Kazaxcran, TypkMeHUCTaH U YKpanHa. Habmopaercs
OTYETIIUBBIN TPEH/, HA YCJIOXKHEHHUE OIIEPALINT,
BbIoTHAEeMbIX ¢ THKT. Eciu oTHOCUTENBRHO HEJTABHO
3TO B 26COJIIOTHOM OOJIBIIMHCTBE ObLJIN IIPOMBIBKY,
OCBOEHHME C 430TOM U OO6pabOTKHU IPU3a60MHOM
30HBI [1J1ACT4, TO B HACTOSIIEE BPEMS B ABAHT AP/,
BBIIJIU TAKHE CJIOKHBIE PA0OTHI, KAK (ppe3epoBaHUE,
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high resistance to acid of CT steel, the protective effect
of inhibitors (52.1-749%) turned out to be lower than
for St3kp. For compositions with inhibitors Invol-2A,
Invol-2B, VNPP-2B, Catasol-28-3, the corrosion rate
was higher than the maximum allowable rate of

0.2g/m*h.

Reducing the concentration of inhibitors to 0.1 and
0.05% allowed increasing the protective effect for NJ-
100 up to 80.8%. For NAPOR-KB, Chemix-IC, Invol-2A,
Invol-2B, the corrosion rate increased with decreasing
concentration. At a lower concentration of VNPP-2B,
the corrosion rate even increased 1.88-fold re that for

15% HCl without an inhibitor.

Further studies were aimed at assessing the rate
of corrosion at 3 h, typical for wellworks. As a result,
inhibitors SNPCH-6438(A) and NJ-100 demonstrated
a protective effect of 94.0-95.1%. The relative change
in the rate of corrosion of various inhibitors after 3 and
24 hours may indicate different adsorption capacity
and, consequently, different chemical nature of the

inhibitors.

CoBMmelLEeHMe KNCIOTHOIo
pa3pbiBa C 3aKpenfeHnem
NPOTPaBNEHHbIX TPELUMH
NpPOoMNMNaHToM NyTem
nocrefoBaTeNlbHOM 3aKavkm
KMCJIOTHOrO COCTaBa U
CMec C NPOoNnaHToOM
CnocobCTBYET CTUMYNALIAN
HWU3KOMPOHULLaEMbIX

Kap6OHaTH bIX KOJIJ1IEKTOPOB.

Combining acid fracturing
with securing developed
fractures with proppant by
consequent injection of acid
composition and proppant
mixture provides stimulation
of low-permeability
carbonate reservoirs.

The Russian oil and
gas service market is
looking forward to
the opening of a new
CT production. This
promising project was
at the core of the speech
“Requirements for
coiled tubing under
the current market
conditions, and
methods of quality
control at the newly
set-up production
facility" by R. Saldeev,
Sales Director,
Engelsspetstrubmash
LLC.

The speaker dwelled
in detail on the
dynamically developing
market of CT services
in Russia and CIS

countries. In the last decade, not only has the volume
of operations grown continuously, but the annual
increase in their number has also grown, recently
amounting to 15—18% per year. As for the geographic
distribution of the coiled tubing market, 80% of fleets
operate in Russia, with Kazakhstan, Turkmenistan and
Ukraine lagging far behind. There is a distinct trend in
the complexity of operations performed with coiled
tubing. While relatively recently this predominantly
meant washes, development with nitrogen and
bottomhole treatment, now such advanced works
come to the forefront as milling, cutting of coiled
tubing, sand-jet blasting and conventional perforation,
fishing operations, downhole equipment delivery,

and well logging. All these changes contribute to the
evolution of the requirements from coiled tubing
users — CT buyers. The technological sophistication

of operations logically leads to an increase in the



peska 'HKT, nepgopanys ruiponecKoCTpyiHas
U KJIACCUYECKASL, HO HA KOJITIOOWHTIE, IOBUJIbHBIE
PabOTEL, CITYCK NOA3EMHOIO OOOPYAOBAHUA,
reo(pU3nIeCKUE UCCIIEJOBAHNS CKBAXUH. Bee 3T
M3MEHEHHS CIOCOOCTBYIOT 3BOIIOIUH TPEOOBAHUNA
MIOJIb30BATEJIEN KOJNTIOOMHIA — IIOKyNaTE e
I'HKT. TeXHOJIOTHYECKOE YCAOKHEHHUE ONEPALTAN
JIOTUYHO BEJIET K NOBBIIEHUIO TPEOOBAHUI
K IIPOYHOCTHBIM XaPAKTEPUCTHUKAM TPYOBI,
KOTJ]a BO ITIABY YIVIA TIOCTENIEHHO CTABATCS
HAJIE’KHOCTD U IIPEJICKA3YEMOCTDb» IIOBEACHUSA
I'HKT, mO3BOIAIOMINE INITAHUPOBATD 3aKYIIKY
HEOOXOAMMOI'O KOJIMYECTBA TPYO HA ONPE/IE/ICHHBIIN
nepuos. BakHbIMU (PAKTOPAMU ABIAIOTCA TAKKE
CHMIKEHHE HETTPOU3BOJUTEIBHOI'O BDEMEHH HA
cmeny/nepeMoTKy 'HKT nnu, 9To emie Xyxe, Ha e€
U3BJICYEHUE U3 ABAPUNHOU CKBAKMHBDL

BBLIH BBIJIEJIEHBI ITTABHBIE (DAKTOPEL, KOTOPBIE
MO3BOJAIOT IPOU3BOJUTEIIIO JOCTUYD XKETTAEMOT'O
KauecTBa BeityckaeMmor 'HKT: kagecTBO
HCIIOJIb3YEMOT'O CBIPBSA (IITPHUIICA), CTPOrOE
COOIIOAEHNE TEXHOJIOT MY IMTPOU3BOACTBA HA BCEX
ITANAX, TIIATEIbHBIA KOHTPOJb HA KAXKJA0U CTAIUH,
BKJIIOYAs (PUHATIBHBIE MEPOIIPUATHA HA CEPBUCHOM
Y4YACTKE, JUAJIOT C ITIOKYTIATETIEM TPYOBI, MOCTOAHHASA
JBYCTOPOHHSA CBA3b HA MIPOTAKEHNH BCETO CPOKA
ucnonbzosanusa THKT.

Kaxx b1t TpOM3BOJACTBEHHBIIN (DAKTOP ObLI
OXAPAKTEPU30BAH B OT/IEIbHOCTH. bblI1O

requirements for the strength characteristics of the
tube, when the reliability and "predictability" of coiled
tubing behavior gradually becoming paramount

to allow for planning the purchase of the required
amount of tube for a certain period. Important factors
are also the reduction of downtime time for the
replacement/rewind of coiled tubing or, worse, for its
extraction from the emergency well.

The speaker identified the key factors, which allow
the manufacturer to achieve the desired quality of the
coiled tubing: the quality of the raw materials used
(strips), strict adherence to the production technology
at all stages, careful monitoring at each stage, including
final events at the service site, dialogue with the buyer,
constant two-way communication throughout the life
of the coiled tubing.

Each production factor was characterized separately.
It was noted that the process is controlled at all stages
by modern computer and diagnostic technologies.
Using the pyrometers and thermal cameras, the
welding area is constantly monitored by intelligent
control systems, the heating of induction welding is
regulated, as well as the annealing of the longitudinal
weld and subsequent normalization of the tube body
during rolling.

It is very important to ensure high-quality oblique
welding of the strip. Enter radiographic control
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OTMEYEHO, YTO Ha BCEX TANAX IIPOIIECC
KOHTPOJIMPYETCS C IOMOIIIBIO COBPEMEHHBIX
KOMIIBIOTEPHBIX U JUATHOCTHUYECKHX
TEXHOJIOTH. C IIOMOIIBIO ITMPOMETPOB U
TEpPMOKaMep 06J1ACTb CBAPKU HAXOAUTCS TTOJT

MprmMeHeHne HagyBHbIX MHOrOPAa30BbIX MAKEPHbIX
CUCTEM 3apeKOMeHA0BasIo ceds Kak OfHO U3
NepCreKkTUBHbIX PELLUEHWUM MO CeNeKTUBHOMN
CTUMYNALMN FOPU3OHTASIbHbIX CKBAXXMH C OTKPbITbIM
(HeobcaxxeHHbIM) CTBOSIOM.

MOCTOAHHBIM HAOIIOAEHUEM UHTEJIEKTYAIbHBIX
CHCTEM YIIPABJIEHUSA, IPOUCXOAUT PETYIUPOBKA
HArpeBa UHAYKIIMOHHOU CBAPKH, 4 TAKKE
OTKUT'A IIPOJOJILHOTO MBA U MOCJIEAYIOMEHN
HOPMAJIU3ALIMH TEJIA TPYOBI IIPU ITPOKATE.

O4eHb BaKHBIM ABJISAETCA OOECIIEYUEHUE
KAa4E€CTBEHHOM KOCOM CBAPKU LITPUIICA. 3[1€Ch HA
MOMOIIb IPUXOANUT CUCTEMA PAAUOTPAPUIECKOTIO
KOHTPOJIS 32 CBAPHBIMU IBaMu. Ll posoi
KOMIUIEKC PAIUOTrPA(PUIECKOTO KOHTPOJIA MO3BOJISAET
MOJYYUTh MOMEHTABHBIM CHUMOK 96X96 MUKPOH,
UCKIIOYAIOTCA OIPAHUYEHHNS 10 YyBCTBUTEIbHOCTU
TUJIEHKHU U (POCPOPHBIX MIACTHUH, COOTBETCTBEHHO,
MOBBIIIAETCA CKOPOCTD NPOoLecca. JJONOTHUTENBHO
MOJKHO TAKKE UCIIOJIb30BATh KJIACCUYECKUE
MAarHUTOIIOPOIIKOBBIE U KAITHJUIAPHBIE METO/bI JIJIA
OGHAPYKEHUSI MUKPOTPEIUH U PAKOBHH.

CleyIommuM IaroM Ipy KOHTPOJIE ABJIAETCSA
YJIBTPA3BYKOBOM I€(PEKTOCKOI BEICOKOT'O
paspemenna. OCHAIEHHBINA (PA3UPOBAHHBIMHA
AHTEHHBIMH PEIIETKAMH U IUPPOBOH
(HOKYCHPOBKOI1, OH ITO3BOJISIET C BBICOKOH TOYHOCTBIO
BBISABJISITD IE(DEKTHI MATEPHAJIA U HEJOCTATKHU
CBapHOT'O IIBA.

OueHb BA)KHBIM KOMIIOHEHTOM CHCTEMBI KOHTPOJIA
ABJIAETCS BUXPETOKOBBIH Je(EKTOCKOIL. OH
06€eCneunBaET IOTOYHBIN KOHTPOJIb CBAPEHHOH
TPYOBI, PACIIO3HABAHUE TPEIIUH, BKIIOUEHUH,

Application of inflatable reusable 2-packer systems
proved to be a step-ahead solution for selective
stimulation of horizontal open-hole wells.

system for welds. The digital radiographic control
complex makes it possible to obtain a snapshot of
96x96 microns, the sensitivity limitations of the film
and phosphor plates are eliminated, and hence, the
speed of the process is increased. In addition, classical
magnetic particle and capillary methods can also be
used to detect micro-cracks and caverns.

The next step in monitoring is the high resolution
ultrasonic flaw detector. Equipped with phased array
antennas and digital focusing, it allows accurately
detecting defects in material and faults of the weld.

An important component of the control system
is the eddy current flaw detector. It provides in-line
inspection of the welded pipe, revealing cracks,
inclusions, caverns and impurities on the surface and
in the body of the pipe. A separate sensor checks the
longitudinal weld, the ring sensor checks the entire
body of the tube. Due to the high accuracy of this
device, the API 58T requirements are twice as overshot.

In the service area, the pipe segments detected
by the instruments are checked manually using the
classic methods of nondestructive testing, both with }
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PAKOBHH U HENIPOBAPOB HA TOBEPXHOCTHU U B TEJIE
TPy6bl. OTAEIBHBIN JATYHUK TECTUPYET NPOJOIBHBIIN
OB, KOJIBLIEBOK CEHCOP TECTUPYET BCE TEJIO TPYOBLL.
biarofaps BBICOKOHM TOYHOCTH 3TOT'O IIPHUOGopa
TpeboBaHUA CTaHAapTa API 5ST npeBBIIAIOTCSA B 1BA
pasa.

Ha cepBUCHOM y4aCTKE BBISIBJIEHHBIE aBTOMATUKOHN
CETMEHTHI TPYOBI IPOBEPAIOTCSA B PyYHOM PEKUME
KJIACCUYECKUMHU METOAAMH HEPAZPYIIAIOIETO
KOHTPOJIS, KAK MATHUTOIIOPOIIKOBLIM
U KalTWJUJIAPHBIM, TAK 1 BBICOKOTOYHBIM
VIIBTPA3BYKOBBIM JE(PEKTOCKONIOM «OJIMMITYC».
JIONOIHUTENBHO IPOU3BOAATCA CTAHIAPTHHIE
MEPONPUATHUS IO NMOATOTOBKE KOITIOOMHI'A K
OTI'PY3Ke: IPUBAPKA (PUTHHTIA U €TO AE(PEKTOCKOMNNUS,
34MOJHEHUE TPYOBI BOJOI C TOCIEAYIOMIEH
ONIPECCOBKOI, TPOKAYKA HUHTUOUTOPA KOPPO3UU
Y AaHTU(PPU3A, OTAYBKA C 3ATIOJTHEHHUEM A30TOM U
YITAKOBKA.

KomruiekcHoe IIPUMCHCHHMC OITMCAHHBIX MECTOJIOB
MPOU3BOJCTBA, KOHTPOJIS U IPOBEPKHU KAYECTBA
npu npoussoacTse 'HKT no3BonsieT 1o0CTHYb
TMOCTABJIECHHOU IIC/IX — BBIITYCKATb KAYCCTBCHHYIO 1
HA4/ICKHYIO TPYOY.

rPn HE CAAET NO3MLUVA

HprHenH A KOH(PEPEHINA, KAK U HECKOJIBKO €1
NpPeAIIEeCTBOBABIINX, BHOBb IIOATBEPU/IA BBICOKYIO
BOCTpeO6OBAHHOCTD TexHOoruu I'PI1 B Poccum.

3amecturenb HadaipHUKA LITP OOO «TarpaC-
PemCepsuc» M.B. ®ajieeB O3By4YNII JOKIA[]
«ACIIOJIB30BaAHHE COBMENIEHHOH TEXHOJIOTHH
«KHICJIOTA — IIPOIIAHT> HA KAPOOHATHBIX
OTIOKEHHUAX NPHU nIpoBeaeHuH I'PID.

IIpuMeHeHnEe OOPaAbOTKU NIPU3A00MHOM 30HbI
KHUCJIOTHBIMH PACTBOPAMHU WJIH KJIACCUYECKOTO
KHUCJIOTHOT'O Pa3pPbIBa KAPOOHATHBIX KOJUIEKTOPOB
JlaJIEKO HE HA BCEX OO'BEKTAX 3(PPEKTUBHO.

DTO OOBIACHAETCS YACTUYHBIM 3aKPBITUEM
(«CXJIONBIBAHHMEM») CO3/IAHHBIX U IIPOTPABICHHBIX
KUCJIOTOH TPEIMUH H3-32 HU3KUX IIACTOBBIX
JaBJICHU.

CoBMeneHre KMCJIIOTHOTO Pa3pbiBa C
34KPEIJIEHUEM IPOTPABIEHHBIX TPEIIUH
MNPONITAHTOM IIYTEM HOCJIEJOBATENBHOM 3aKAYKHU
KHUCJIOTHOT'O COCTABA U CMECH C ITPOIITAHTOM
CIIOCOGCTBYET CTUMYJIALIMHA HU3KOIIPOHUIIAEMBIX
KapOOHATHBIX KOJUIEKTOPOB C HU3KUMU
MJIACTOBBIMM JJABJICHUSIMH U IIO3BOJISIET BBECTU B
PEHTAOEIBHYIO PA6OTY CKBAXKUHBI, HA KOTOPBIX
WHBIE METO/ABI MHTCHCU(DPHUKALIUHN JOOBIYH OKA3AJIUChH
HE3MPEKTHUBHBDL

Ban30CTh BOJOHOCHBIX IJIACTOB OI'PAHUYUBACT
IIPUMEHEHUE TEXHOJIOIMHU. MUHUMU3AIUEN
JaHHOI'O HEI'ATUBHOI'O (PAKTOPA CTAJIO IPUMEHEHUE
TEXHOJIOTUHU OFpaHI/I‘-ICHI/IH BbICOTBI TpCH_[I/IHbI,
3AKJIIOYAIONIENCA B 3aKA4YKE HA MUHU(PaAKe
CMEIIAHHOM (PPAKLIUHU IIPONITAHTA, IIOAABAEMOI
H4 JIMHEHHOM rejie. D(P@PEKT 3aKII0YACTCS B
3KPAHHUPOBAHUHU BBICOKOIIPOBOJAUMBIX KAHAJIOB,
cBa3bIBAIONINX OO0'beKT I'PIT ¢ HMIKE IeXKAITUMU
BOZOHOCHBIMH IVIACTAMU, YBEJIUYEHUHU PAAUYCA
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amagnetic powder and capillary protocols, and with
a high-precision ultrasonic flaw detector "Olympus".
In addition, there is routine for preparing the coiled
tubing for shipping: attaching the fitting and checking
for faults, filling the pipe with water followed by
crimping, pumping through the corrosion inhibitor
and antifreeze, blowing with nitrogen stripping and
packing.

Comprehensive application of the described
methods of production, control and quality assurance
during the manufacture of coiled tubing allows
achieving the primary goal — producing a high-quality
and reliable tube.

HYDRAULIC FRACTURING IS STILL STRONG

The 2017 Conference once again proved a high
demand for hydraulic fracturing in Russia just like
several previous conferences.

Maksim Fadeev, Deputy Head of CTR, TagraS-
RemService LLC, made a report on Utilization of
acid-proppant technology in carbonate deposits
during hydraulic fracturing.

The application of bottomhole acid treatment or
typical acid hydraulic fracturing is not always effective
in carbonate reservoirs.

This is due to the local closing of fractures that were
formed by acid due to low reservoir pressures.

Combining acid fracturing with securing developed
fractures with proppant by consequent injection of
acid composition and proppant mixture provides
stimulation of low-permeability carbonate reservoirs
with low pressures. This also provides profitable
commissioning of wells where other stimulations
proved to be inefficient.

The proximity of water-bearing formations is a
constraint to the technology. Mitigation of this negative

\_ .
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factor is provided by the technology of restricting
fracture length based on the minifrac injection of the
mixed proppant fraction delivered by a linear gel. The
stimulation effect is in isolation of high-permeability
channels that connect fracturing target reservoir with
underlying water-bearing reservoirs and enhancement
of drainage area. In some cases there is a restricted




JPEHHUPOBAHMA. BOZHUKAIOT C/Iy4au, KOI/Id UMEIOTCSA
OT'PAHHUYEHHBIE PACCTOSHUSA JJO BOJJOHOCHBIX
TOPU3OHTOB CBEPXY U CHU3Y. IIpH JAHHBIX
OTPAaHHUYEHUAX BO3MOXKHO UCIOIb30BAHUE HOBOM
skuikoCTy I'PIL JTaHHAS )KHUJIKOCTD Pa3PblBa OOIAJACT
MECKOHECYIIEH CTIOCOOHOCTBIO B AT PA3 BBIIIE, YEM
OOBIYHBIE IMHEHBIE TEJIN.

IIpuMEHEHUE HECTAHAAPTHOTI'O ONBITA U
BOBJIEYCHUE HOBBIX XKUJKOCTEN PA3PhIBA U
TEXHOJIOT'HH MO3BOJIAIOT YIEPKUBAT JOOBIYY HE(PTHU
noce nposegenus I'PIT Ha JOJDKHOM yPOBHE.

JupexTop 1o passuTuio 6usHeca OO0 «Takep
Cepsuc» KA. KapuMOB BBICTYIINII C JOKJIAZ0M
JIpruMeHeHHue HaJyBHBIX MHOTOPA30BEIX
2-TIAaKEePHBIX CHCTEM JIJIs1 CEJIEKTHBHOM
cTumMyaauuH cksakuH (I'PII/KI'PII/PUAP/
OII3)» B KOTOPOM JJaH4 NTOJJPOOHAS XaPAKTEPUCTHUKA
RITTS — MHOT'OKPATHO YCTAHABIUBAEMON CUCTEMBI
MAKEPOB JIIS CTUMYIALNHA. ONpeieeHbl O6IACTU
€€ MIPUMEHEHN 1 OCOOEHHOCTU KOHCTPYKIU.
OxapaKTEPU30BAHBI OCHOBHBIE KOMIIOHEHTEI
cucteMbl RITTS 1 3Tamel €€ UCMIOIb30BAHUS.
JOKJIAAYUK IPEICTABUII TOJPOOHYIO CXEMY
KOMIIOHOBKH U IPOKOMMEHTHPOBAJ PE3YJIBTATHI
€€ IMIPUMEHEHM B KOHKPETHBIX YCIOBUAX.

BBIJIO OTMEYEHO, UYTO MPUMEHEHHE HA/TYBHBIX

Kamuns Kapumoe
Kamil Karimov

MHOT'OPA30BBbIX ITAKEPHBIX CUCTEM 3aPEKOMEH/JOBAJIO
ce65 KaK OTHO U3 IIEPCIEKTUBHBIX PEIMEHUT 10
CEJIEKTUBHOU CTUMYJIALIMA TOPU3OHTAIBHBIX
CKBaKHH C OTKPBITBIM (HEOOCA’KEHHBIM) CTBOJIOM,
JIaHBbI PEKOMEH/IA1IMHU 110 TpuMeHeHuIo RITTS, B
TOM YMCJIE JIJI IIPOBEJEHUSA PAOOT IO KUCJIOTHOMY
TUAPOPA3PHIBY IJIACTA I OOECTIEYEHU A
CENEKTUBHON OOpabOTKU U ITpU TOBTOPHBIX MCI'PIT
B TOPHU30HTAJIBHBIX CKBAXKUHAX (HEOOCAKEHHBIE
CTBOJIBL), KAK KMCJIOTHBIX, TAK M NPpONNaHTHBIX ['PIT
C IOKJ13/1I0M «YCITEIIIHBIH OIIBIT IIPOBEIECHHU A
CEJIEKTHBHOI'O IIOBTOPHOIO I'PII 110 TEXHOJIOIHH
SpotFrac» soicTynnia H.A. PyieHKo, nHXeHep 1o
peanuzanuu cepBUCHBIX yeayr OO0 «EBC». Bolna
OTMEUYEHA AKTYaJIbHOCTD IIPOBEIEHUA PAOOT IO
nosTopHOMy I'PIT 1 onipejiesieHa X IPpOOAEMATHKA.
Texymuii pOH] CKBAKUH, HA KOTOPBIX IIPOBOJUIICS
MHOTI'OCTAJUMHBIN I'MAPOPa3puIB 11acta (MI'PID),
TpedyeT OCOO0I0 NOAXO/AA B CIy4ae IIOBTOPHOI'O

distance to water-bearing reservoirs from above and
below. In these cases new fracturing fluid can be used.
The proppant-carrying capacity of this fluid is 5 times
higher than conventional linear gels.

The application of unconventional experience and
introduction of new fracturing fluids and technologies
provide maintaining oil production at the required
level.

Kamil Karimov, Business Development Director,
Packer Service LLC, made a presentation on the
Application of inflatable reusable 2-packer
systems for selective stimulation of wells
(Hydraulic and acid fracs, cement squeeze,
bottomhole treatments) that provided a detailed
characteristics of RITTS — reusable packer system for
well stimulation. Field of application and peculiarities
of this assembly were described as well as main
components of RITTS system and stages of operation.
The reporter provided a detailed scheme of the
assembly and spoke about the results of the application
under certain conditions. It was noted that application
of inflatable reusable 2-packer systems proved to
be a step-ahead solution for selective stimulation of
horizontal open-hole wells. The reporter provided
recommendations for the application of RITTS for
both acid and proppant fracturing and selective
treatment during re-fracturing in horizontal open-hole
wells.

N.A. Rudenko, service engineer at EWS LLC, made
a report on Successful case studies for selective
re-fracturing with SpotFrac technology. He
mentioned the importance of re-fracturing and
defined the tasks. Current wells that were treated with
multistage fracturing require special approach for
re-fracturing since it is necessary to conduct selective
treatment of the intervals where re-fracturing would
be efficient. Considering the fact that multistage
fracturing is carried out regularly, the need for re-
stimulation of these wells is growing.

The report includes the SpotFrac system
components, key features and procedures sequence
for conducting re-fracturing. Different modifications
of the SpotFrac tool were presented. Criteria for wells
preparation were defined. The reporter provided a
detailed description of the experience of SpotFrac
operation in two wells, results of the application and
modernization of the technology - design alterations
of SpotFrac tool that enabled the company to apply
this technology in Russia.

Anastasia Mangrova, Sales Manager for Coiled Tubing
and Thru-tubing Services at Weatherford spoke about
ReelFrac Packer & ReelFrac Straddle selective
stimulation technologies, WidePak selective
isolation technology.

ReelFrac Packer technology is a stimulation
operation through tubing/coiled tubing annulus with
coiled tubing in place during one tripping operation.
The technology provides fracturing using ReelFrac
Packer BHA without the need to pull coiled tubing out
of hole.

The reporter presented procedures sequence,
requirements and advantages of this technology.

PROSPECTS
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I'PTI, TaK KAaK HEOOXOIMMO IIPOBOJUTD CENIEKTUBHYIO
CTUMYJISLIAIO UMEHHO TEX HHTEPBAJIOB, HA KOTOPBIX
noBTOpHLIH ['PI1 6yzeT a(ppekTHBEH. B CBA3U C
PETYIAPHBIM BBOJIOM B 3KCILIYATAIIMIO CKBAXKUH C
MTPIT BO3pacTaeT HEOOXOAUMOCTb IPOBEAECHU
HOBTOPHOM MHTEHCU(PHUKAIIUU IIJIACTA HA JAHHOM
(POH/IE CKBAXKUH.

B noxiaze npencTasieH COCTAB CUCTEMBL
SpotFrac, ee Kto4eBble XaPaKTEPUCTUKUA U
AJITOPUTM MIPOBEACHUSA PAOOT IO IOBTOPHOMY
I'PTL. ITpeCTaBIEHBI PA3JIMYHbIE MOAU(DUKALTIN
UHCTpyMeHTa SpotFrac. Onpenenensl KpUuTepuu
MHOATOTOBKHU CKBAXKHH. JJOKIaJUUK NOAPOOHO
PacCKa3aj O KOHKPETHOM OIIBITE IIPOU3BOACTBA
ornepanuu SpotFrac Ha IByX CKBA)KUHAX, O
PE3YAbTATAX IPUMEHEHUA TEXHOJIOTUU U €€
YCOBEPIIEHCTBOBAHUN — KOHCTPYKTUBHBIX
M3MEHEHUAX NHCTPyMeHTA SpOtFrac, MO3BOMUBIINX
a4JalITUPOBATD €I'0 IPUMeHeHHeE B Poccum.

Menemxep no npogaxam ycayr THKT u pemonTa
ckBakuH uepe3 HKT komnannu Weatherford
Anacracusa MaHI'bPOBA BBICTYITHIIA C JJOKJIAIOM
«TexXHOJIOTHH /1A CETEKTHBHOM CTUMYJ/IAIHH
ReelFrac Packer & ReelFrac Straddle,
TEXHOJIOT'HS CEJIEKTHBHOM H30anuu WidePako.

Texnosnorus ReelFrac Packer — 3T0 CTUMYJALINA TTO
MAaJIOMYy 32TPy6y C OTHOBPEMEHHBIM HAXOXK/IECHUEM
I'HKT B CKBa)KMHE 32 OIHY CIIYCKO-TIOJITbEMHYIO
onepanuio. TexHoNIorusa no3posngeT nposectu I'PIT
6e3 nnocnenyromniero uspnedeHus 'HKT 13 CKBaXXUHBI
u ¢ ucnnonbzosannueM KHK ReelFrac Packer.

BpuI pUBEIEH NOPAJOK PA6OT U U3JIOKEHDI
TPpe6OBAHMA /I IPUMEHEHN A TEXHOJIOTUHN U €€
npeumMyecTsd. OCo6yIo aKTyanbHOCTD ReelFrac
Packer npupaeT pacTymui HHTEPEC K IPOBEAEHUIO
nOBTOPHBIX ['PI1.

Cienyromas rexHonorus — ReelFrac Straddle —
crumynsnusa yepe3 HKT/THKT. ReelFrac Straddle —
3TO CUCTEMA CBOEHHBIX ITAKEPOB, CITYCKAEMBIX Ha
padoueti kosioHHe HKT/THKT. Crcrema BbIIEP:KUBACT
npasierue 10 680 armocdep. BbiT TepeyunciieH COCTaB
KHK u nnpuBeieH IOPAIOK padoT.

B nocnegHei yacTu AOKIa/1a ObLIa IPENCTABIECHA
TEXHOJIOI' WA CEJIEKTUBHOU U30JIALIN
HerepMeTuyHOCTH WidePak. DTO cucreMa Iakepos,
KOTOPAs CIIY>KUT JIJIs1 BDEMEHHOM MJIN IIOCTOAHHON

NcnbiTaHns nokasanu 3 hekTMBHOCTb paboTbl
komnoHeHToB KHK, nogTBepxaaemyto
yCneLwHbIM TECTUPOBaHWEM YCTAHOBIIEHHOM
KOMMO3UTHOW MOCTOBOW NPOOKM Ha
MaKcMManbHoe paboyee nasneHue 70 MMa,
Tpebyemoe s yCnewwHoro BbiMoiHeHUs

rmapopaspbiBa nnacra.

Pilot tests proved the efficiency of BHA
components operation that was supported by
successful pressure test of composite bridge
plug at 70 MPa that is a required pressure for
hydraulic fracturing.
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Growing interest to re-fracturing makes ReelFrac
Packer more important.

The next technology is a RellFrac Straddle - well
stimulation through tubing/coiled tubing. RellFrac
Straddle is a 2-packer system that is run in hole on
tubing/coiled tubing. The system withstands pressure
of up to 680 atmospheres. BHA components and
procedures sequence were presented.

The last part of the report was dedicated to the
technology of selective isolation of leakages -WidePak.

Anacmacusa Manzepoea

Anastasia Mangrova

This is a packer system for temporary and constant
isolation of string leakages. This system isolates
intermediate intervals still enabling production
from underlying intervals as well as repair operation
through the inner hole in packer system. WidePak

is installed and pulled out of hole using special tool
during one tripping operation.

Alexander Kazakov, Deputy Head, CT technologies
development department, Bashneftegeophysics, JSC,
spoke about Coiled tubing application during
multi-stage fracturing of horizontal wells.

The number one priority of coiled tubing
department at Bashneftegeofizika JSC group of
companies is the introduction of sleeve-free multistage
fracturing technologies.



HU30JIALIMH HETEPMETUYHOCTH KOJIOHH. C €€ IOMOIIIBIO
MOKHO U30JIUPOBATb IPOMEKYTOUYHBIE UHTEPBAJIBI,
MIPU 3TOM COXPAHSAETCSI BO3MOXKHOCTD IOOBIUHN
U3 HIKEJICKAMUX UHTEPBAJIOB, 4 TAKXKE PEMOHTA
4Jepe3 NPOXOJHOE BHYTPEHHEE OTBEPCTUE MTAKEPHONU
cucteMbl. WidePak yCTaHaBIMBAETCSA U U3BJIEKAETCA C
IIOMOIIIBIO CIIEUHCTPYyMeEHTA 32 opHy CIIO.
3aMeCTUTENDb PYKOBOAUTEIS JCHAPTAMEHTA
I'HKT 00 pa3BUTHIO TEXHOJIOTUH
AO «bamHuedrereopusnka» A.B. Kazakos pacckasan
o npumeHeHnH T'HKT npu mpoBegeHuN
MHOTrOoCcTaguHbIX I'PII B CKBa:KHHAX C
TOPHU3OHTAJTBHBIM OKOHYAHHUEM.
IIpUOPUTETHBIM HAIPABJIEHHUEM ACTTAPTAMEHTA
I'HKT rpynnsl komnanuii AO «bamuedrereopusnka»
ABJIAETCS BHEJJPEHUE CEPBUCA 6€3MY(DTOBBIX

U

Alexander Kazakov

TexXHOonorum MI'PII.

[ peanusanu JaHHOHN TEXHOJIOTUH ObLIIO
CIIPOEKTUPOBAHO U 3aAKYIUIEHO YHUKAJIBHOE
060PYJOBAHUE, HE UMEIOIIEE AHAIOTOB Ha
POCCHUICKOM HE(PTECEPBUCHOM PBIHKE, B YUCJIE
KOTOPOI'O MOKHO BBIJIEJIUTh KOJITIOOMHIOBYIO
YCTAHOBKY C ITOBBIIIEHHOM EMKOCTBIO PA0OYETO
6apabana (5300 METPOB 'MOKOU TPYOBI JUAMETPOM
50,8 MM mut 6800 METPOB F'UGKOM TPYOBI
JauameTpoM 44,45 MM), HACOCHYIO YCTAHOBKY,
CIIPOEKTUPOBAHHYIO HA 3aKa3 U IPEACTABJISAIOLIYIO
COOO¥ MOJIHBIN KOMILJIEKC JIJIS1 IPOBEACHUS
TUAPONECKOCTPYHUHOM nepdopanmu (4sa
LEMEHTAXXHBIX HACOCA, 3AMEMTUBAIONIAA CUCTEMA
U OJIEHIEP MAJION IPOU3BOAUTEIBHOCTHA HA OJTHOM
maccy). [llectHagnarb EAMHALL TEXHUKH, BXOAAIIEH B
cocras gioTa THKT, TO3BOJISIIOT BBIIIOJHATD PAOOTHI
JIIO60M CJIOKHOCTH 6€3 IPUBJICUYCHU S CYOIIOAPSAHBIX
OPraHU3AIINH.

Ha cerogjHAmHNN ICHb ObLJIN YCIICITHO
BBIIIOJIHEHBI pab0oThI ¢ ipuMeHeHreM KHK; B
COCTAB KOTOPOU BXOAUT I'PONECKOCTPYMHBIN
nep@dopaTop U MAKEP-OTCEKATED JJI1 U30JIALINN
HIDKEJIEKAINX MHTEPBAJIOB I'MIPOPA3PhIBA
nacra (texnosorus I'PIT o 3arpy6HOMY
HPOCTPAHCTBY). MAKCUMAIBHOE KOJTUYECTBO
CTAJIUN TUPOPA3PHIBA IVIACTA HA CKBAXKUHY
COCTABWJIO 23 IIT. TAK)KE B AKTUBE JEIAPTAMEHTA

YCIICIIHO BBIIIOJHEHHAS1 KOMOMHHUPOBAHHAS PA00TA, }

HecmoTps Ha Wwmnpokoe npumMmeHeHmne
TexHonorum KIrel Ha mectopoxaeHusx,

B Poccum cerofHsi He pa3paboTaHo HM oaHOM
MeToAMKM NabopaTopHoro TectposaHua KIP.

Despite wide application of acid fracturing
technology in Russia, there is no methodology
for laboratory testing of acid fracturing.

In order to implement this technology a unique
equipment with no comparable counterparts
in Russian oil service market was designed and
purchased. This equipment includes coiled tubing
unit with increased reel capacity (5300 meters of
coiled tubing with 2 inch diameter or 6800 m of coiled
tubing with 1.75 inch diameter), custom-built pump
unit that is a complete equipment package for sand jet
perforation (two cementing pumps, mixing system,
low-capacity blender on one chassis). Sixteen units
of equipment in one coiled tubing fleet enable the
company to conduct any operation of any complexity
with no need to engage subcontractors.

At present time, operations were successfully
conducted using bottomhole assembly (BHA)
including sand jet perforator and a shut-off packer for
isolation of underlying fracturing intervals (annulus
fracturing technology). The maximum number of
fracturing stages was 23 stages in one well. Also,
coiled tubing department successfully carried out
one operation combining annulus fracturing and
Plug&Perf technologies (hydraulically activated setting
tool for installing composite bridge plugs together with
CT-deployed sand jet perforator).

Apart from application of conventional western
technologies, Bashneftegeofizika JSC in cooperation
with the largest manufacturer of perforation charges
in Russia conduct research on development of non-
sleeve technology BNG WirePlug that is an analogue
of Plug&Perf technology that proved its efficiency
around the world. The main difference between these
technologies is the method of BHA deployment to the
operation depth — coiled tubing with logging cable is
designed for this purpose. The important advantage
is the application of consequently actuating tandem
as a part of BHA that eliminates any time delays for
activation of assembly sections and enables perforation
engineer to activate components from the surface.

The second stage of development was modification
of setting tool for composite bridge plugs installation
feature in order to increase effectiveness of the
technology by mitigation of time expenditures during
milling in wells after multistage fracturing. The second
pilot tests proved the efficiency of BHA components
operation that was supported by successful pressure
test of composite bridge plug at 70 MPa thatis a
required pressure for hydraulic fracturing. At present
time coiled tubing department is ready for pilot testing
of this technology in wells.

LV. Yazynina, EV. Shelyago, representatives of
the .M. Gubkin RSU of Oil and Gas, REC “Oilfield
chemistry”, presented New possibilities of acid
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co4eTaronasa IpuMeHeHue rexuosaoruu I'PI1 o
332TPyOHOMY IPOCTPAHCTBY U TeXHOIOruIo Plug&Perf
(TUAPaBINYECKU AKTUBHPYEMBIH IIOCALOYHbBIN
WHCTPYMEHT /11 YCTAHOBKH KOMIIO3UTHBIX
MOCTOBBIX IPOOOK B CBA3KE C TUIPOIECKOCTPYHHBIM
nep@oparopomM, crryckaembeim Ha 'HKT).

TTOMHMO UCTIONIB30BAHHUS OOIIEJOCTYITHBIX
3aMaJHBIX TEXHOJIOT U, KOMITAHUSA
AO «bamHedpTeEreo(pU3nKa» COBMECTHO C
KPYITHEUITUM IPOU3BOAUTENIEM NEPPOPALTUOHHBIX
3apaA0B B Poccnu paboTaeT HaJl CO3/JaHUEM
6e3mydToBOI TexHONMOrNU BNG WirePlug — anasiora
3apPEKOMEH/IOBABIIECH CEOS1 BO BCEM MUPE TEXHOJIOI N
Plug&Perf. CymmeCcTBEHHBIM PA3JIMYUEM MEXY
TEXHOJIOTUSMHU ABJISAETCA CPEANCTBO OCTABKUA
KHK K MeCTy IPOBEAECHM A BHYTPUCKBAKMHHDBIX
OIlEpALIUY, B KAYECTBE KOTOPOI'O IPEAIIOIATAETCA
HCIIOJIb30BAHUE I'HOKOI TPYOBI C TeO(PU3NIECKUM
Kabenem. HeManoBasKHBIM ILIIOCOM SIBJISIETCSA
UCIIOJIb30BAHME TAHAEMA IIOCIIEAOBATEIBHOIO
cpabareiBaHud B cocTaBe KHK, nckmouaroniee Kakue-
JIMOO BPEMEHHBIE 33JIEPKKU MEXY CPAOATBIBAHUEM
CEKIITMA KOMIIOHOBKH 1 IO3BOJIUBIINM AKTUBUPOBATH
KOMIOHEHTBI CUCTEMBI TTO KOMAaH/I€ B3PBIBHHKA C
MOBEPXHOCTH 3€MJIM.

BropeiM 3TanioM pa3dpaboTKHU CTana MOAU(PUKALIUI
NOCAAOYHOI'O MHCTPYMEHTA IO KOMITIO3UTHbIE
MOCTOBBIE IIPOOKH C LIEIBIO ITOBBIEHUA
3(PPEKTUBHOCTU TEXHOJOIUU ITyTEM MUHUMHU3ALUN
BPEMEHHBIX 3aTPAT IPU (PPE3EPOBAHNU
MHOI'OCTAaJHUNHBIX CKBAKHH. [IOBTOPHBIE UCIIBITAHUSL
OKAa3a11 3(PPEKTUBHOCTD PAOOTHI KOMIIOHEHTOB
KHK, noaTBepXAa€MyIO YCIIENTHBIM TECTUPOBAHUEM
YCTAHOBJIEHHOM KOMIIO3UTHOU MOCTOBO IIPOOKU
HAa MaKCHUMaJIbHOE padouee aasiaenue 70 MI1a,
TpebyeMOe I YCIIEITHOT'O BBITIOJTHEHUSA
TUApOpaA3peIBA IU1acTa. Ha CerogHAmHmil 1eHb
genapraMeHT THKT roToB K IPOBEIECHHUIO OIIBITHO-
MPOMBIIUIEHHBIX PA0OT HA CKBA’KHHE.

HoBbI€ BO3MOKHOCTH MOJETHPOBAHH A
KHCJIOTHOT'O BO3JEHCTBHA Obl/IU PACKPBITHL B
JoKIage npeacrasuresned PI'Y HedTu urasa
(HNY) nmenu .M. I'y6kuna E.B. llenaro u
N.B A3bIHNHON. BbIJIO paCCKa3aHO B TOM YHCJIE
0 BO3MOXXHOCTAX KUCJIOTHOT'O TUAPOPA3PHIBA.
HecMmoTps Ha MIMPOKOE NPUMEHEHNE TEXHOJIOTUH
KI'PIT Ha MECTOPOXIEHUAX, B POccuu cerognsa He
Pa3padoTAHO HU OJHOM METOAMKHU JJA6OPATOPHOIO
TecTupoBaHua KI'PIT. O6pabOTKH CKBAKUH
HEPEJKO IIPOBOJAT BCJICIYIO, OIIUPASCh HA
OIIBIT MECTOPOXKAECHUM-aHAJIOTOB. PAKTHUYECKAS
adpexruBHOCTb KI'PIT4acTO HE COOTBETCTBYET
MIIPOTHO3UPYEMOM.

C LEJIBIO CHUKEHU S PACXO/1d KUCIOTHBIX COCTABOB
(KC) Ha 06pabOTKY MHOT'OYHCIEHHBIX CKBAKHUH
B JIAOOPATOPHUAX TECTUPYIOT PA3HbIE CKOPOCTHU
Harnetanua KC. IIpy 3TOM JIJI pa3HbIX TUIIOB
IOPOA-KOJIJIEKTOPOB IPEAJIATrAI0TCS PA3/IUYHbBIC
3KCIEPUMEHTAIBHBIE ITOJIXO/IBL

BBL10 IPOCIIEKEHO U3MEHEHUE MEXAHUYECKUX
CBOYICTB TEPPUTCHHBIX TOPOJ] IIPU B3aUMO/ICHCTBUH
C KHUCJIOTHBIM COCTABOM, IIPOJAEMOHCTPUPOBAHA
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treatment simulation. They also spoke about acid
fracturing possibilities. Despite wide application

of acid fracturing technology in Russia, there is no
methodology for laboratory testing of acid fracturing.
Often, well treatments are conducted randomly, taking
in consideration experience from similar fields. The
real efficiency of acid fracturing does not correspond
to the forecasted one.

Different injection rates of acid compositions were
tested in laboratories in order to save costs for acid
treatment in many wells. Different experimental
approaches were specified for different types of
reservoir rock.

The changes in mechanical properties of terrigenous
rock during treatment with acid composition were
observed. The reporters demonstrated simulation of
destruction of terrigenous and pore-carbonate rock
samples matrix.

New approach to acid treatment forecasting was
presented. The reporters described a laboratory unit for
analysis of acid fracturing that is unique in Russia and
CIS countries.

A number of reports on the cutting-edge fracturing
technologies were presented by Schlumberger
specialists.

Reducing Completion Costs with Channel
Fracturing - Experience and the Way Forward —
this was a name of presentation made by Alexey Udin.
A fundamentally new concept of fracture conductivity

generation forms the basis for the HIWAY channel
fracturing technology development. Proppant is

still used with new stimulation technique to keep
fracture walls separated after treatment, but now it

is placed heterogeneously. Proppant structures are
created with surface equipment by pulsating proppant
concentration. Further flow of proppant structures
along the tubular and fracture is supported with
degradable fibrous material which keeps the proppant
structures consolidated and prevents settlement. After
fracture closure on proppant structures, the voids
between remain open for flow, and thus channels are
formed along the fracture to deliver hydrocarbons
during the production life of the well. Open channels
increase fracture conductivity and effective fracture

half-length.

Over 900 HiWAY operations have been pumped in

B ocHoBe knactepHom
TexHonorum PN HIWAY
NexuT dyHAaMeHTanbHO
HOBas KoHLUenuus
obecneyeHus

NPOBOAVMOCTU TPELLMHBDL.

A fundamentally new
concept of fracture
conductivity generation
forms the basis for the
HiWAY channel fracturing
technology development.

Russia within recent
years. Production
rates are comparable
to conventional
stimulation technique
if not higher. The main
advantage of the new
method is in reduction
of the required
materials — proppant
consumption cuts
by up to 45% and
fracturing fluids are
cut by up to 25%.

The next step to
optimize channel



BU3YA/IU3ALU PA3PYLIEHUA CKEJICTA TEPPUTEHHBIX
06pPAa31I0B U KAPOOHATOB IOPOBOT'O TUIIA.

IIpe3eHTOBaH HOBBIN HOAXO/ K IIPOIHO3HPOBAHUIO
KHUCJIOTHOT'O BO3JEUCTBUA. OXAPAKTEPU30OBAHA
yHUKaiIbHaA B PO u crpanax CHI ycTaHOBKA 11
nsyuyenus KI'PIT

Psg 1OKI200B IO HOBEHIITUM TEXHOJIOTHUAM ['PIT
OBLI IPEACTABJIEH CIIEIIUAIUCTAMU KOMITAHUU
IImomobeprxe».

«CHHMKeHHuEe cTouMOoCcTH I'PIT ¢ TOMOIIBIO
KJIACTE€PHOH TEXHOJIOTHUH — OIIBIT U
IEePCIEKTHBBD> — JJOK/IA/l C TAKUM HA3BAHUEM
o3By4m1 A.B. JOquH. B OCHOBE K1aCTEPHOIM
TexHosoruu I'PITHiWAY sexxuT pyHIaMEHTAIBHO
HOBAs KOHIIENIINA OOE€CIIEUEHU S TPOBOAUMOCTH
TpemuHbL [IpONITaHT BCE €1e UCIIOIb3YETCA B
HOBOM METOJE CTUMYJISIINU JIJISL TOTO, YTOOBI
YAEPKUBATH CTEHKU TPEIUHBI OTKPBITBIMH
MOCJIE TUAPOPA3PHIBA, HO B JAHHOM CJIy4ae OH
pasMenaeTcs HEOAHOPOAHO. [IponIIaHTHbIE
CTPYKTYPHBI CO3AAI0TCA HA3EMHBIM OOOPYIOBAHUEM
IyTEM IIYJIbCUPOBAHM A KOHLIEHTPALMU IPOIIIAHTA.
JanbHENNN NOTOK NPONNAHTHBIX CTPYKTYP IO
HKT u TpemmuHe NOAJEPKUBAETCS PA3PYIIAEMBIM
BOJIOKOHHBIM MATEPUAJIOM, KOTOPBIN KOHCOIUANPYET
NPOIIAHTHBIE CTPYKTYPBI U IIPEJAOTBPAILACT
ux ocaxgenue. Ilocsie CMbIKaHUA TPEIIHUHDI
IyCTOTBI MEXK/Y KJIACTEPAMU IIPOINAHTA OCTAIOTCA
OTKDBITBIMH JIJI IIOTOKA, U TAKUM OOPa30M
BJIOJIb TPEIMHBI (POPMUPYIOTCA KAHAIBI 11
MIPUTOKA YIJIEBOAOPOJOB B TEYEHHE BCEI'O CPOKA
IKCIUIYATAL WU CKBAKHHBI, YTO YBEJIMYNUBACT
MPOBOAUMOCTD U 9(PMOEKTUBHYIO NOTYAJIUHY
TPELUHBL

3a nocnegHue rogpl B Poccruu nposeeHo
6onee 900 onepanuii no I'PI1 ¢ npumeHeHnemM
KJIACTEPHOU TexHoaoruu HiWAY. 1e6rThl
CKBA’KHMH HE YCTYIIAIOT CTAHAAPTHOU TEXHOJIOTUH,
432494CTYIO IIPEBOCXOMAT COCEJHUE CKBAXKUHBI
C TPAJUIJMOHHBIM I'H/IPOPA3PbIBOM. OCHOBHBIM
PEUMYILECTBOM KJIACTEPHOM TEXHOIOIUH SIBJISCTCS
COKPAIllEHHUE MATEPUAJIOB — IIPONNAHTA 0 45% 1
TEXHOJIOI'MYECKOH BOJIBI — /10 25%, COOTBETCTBEHHO,
3arparsl HAa I'PI] 3HAYUTEIBHO CHUXKAIOTCS.

CJIeIyIOIMM HIATI'OM 110 OIITUMHU3AL NN KIIACTEPHOM
TEXHOJIOI'MH HA POCCUNCKOM PBIHKE KOMITAHH S
IlnmoMmbep:xe» BUAUT 3aMEHY TOPOT'OCTOSIIIEIO
KEPAMHUYECKOI'O IIPOMITAHTA Ha O0JIEE JOCTYIIHBIA
KBAPLIEBbIN IECOK. KOMOMHAII M KIIACTEPHON
TEXHOJIOI'MU C KBAPLIEBBIM IIECKOM I1OJIyYMJId
HAa3BaHUE «TeXHONOorus Salik».

YckopeHHue padoT IIPH NIPOBECHUH
MHOT'OCTAJHHHOI'O THAPOPA3PhIBA IVIACTA C
IIPHUMEHEHHEM TEXHOJIOIuH Premium Port
npesenrosana Kcenusa Crapoay6uesa. belio
pacckazaHo 06 yckopeHuu pador npu I'PIT 6e3
noabeMma THKT u3 ckBakuHBL Premium Port — 310
IOJIHOIIPOXOHBIE KOMIIOHOBKY, I'I€ OTKPBITHUE U
3aKPBITHE IIOPTOB IIPOU3BOAUTCS IIPU IIOMOIIHN
rkoua Ha THKT. JIaHHBIE TUN 3aKAHYUBAHUS
MO3BOJIAET IPOU3BOAUTD CesIeKTUBHbIN ['PIT 1
MOCJIEAYIOUIEE UCCIENOBAHNE CKBAXKUHEL B ciryuae }

CncTemMa KEKTOPHOM OHYUCTKU
npegHa3HayYeHa Ans BbIMNOMHEHWs onepaumin
MPOMbIBKU B FOPU3OHTaIbHbIX CKBaXXMHAX

N CKBa>XMHaX C aHOMaJ1IbHO HN3KUMUA
n1acTtoBbiMn AaBneHNAMU N BbICOKNM
nornoweHmnem >XNaKocCcTu.

The ejector well cleanout system is designed
for cleanout operations in horizontal wells
and wells with abnormally low reservoir
pressure and high fluid loss volume.

fracturing technique foreseen by Schlumberger is to
replace expensive ceramic proppant with cheaper
quartz sand. A combination of the channel fracturing
with quartz sand was given a name of Salik technology.

Work intensification during multi-stage
hydraulic fracturing using Premium Port
technology was presented by Kseniya Starodubtseva.
The reporter spoke about work intensification during
multi-stage fracturing without pulling coiled tubing
out of hole. Premium Port is a full bore assembly
where opening and closing of ports is performed with
a key tool deployed on CT. This type of completion

Anexceti FOOun
Alexey Udin

enables engineers to conduct selective fracturing and
consequent well testing. If it is impossible to close the
port or there is a leakage below the target port, the
Jackal system can be used. This assembly provides the
maximum production from the well during service
life and accelerates the process of well commissioning.
Premium Port + Jackal completion technology with no
need to extract CT was described in detail (assembly
components, well preparation and procedures
sequence).

Premium Port + Jackal technology with no need to
extract CT proved its efficiency (time saving due to well
preparation, reduction of tripping operations number,
six fracturing operation per day, maximum production
from the well during the whole service life).

Eugene Pyatkov made a report on Expanding }

Ne 4 (062) Oexa6ps/December 2017 27

PROSPECTS




[IEPCIIEKTHWBbI

HEBO3MOXKHOCTHU 3AKPBITh ITOPT WIN ONTYUYEHUSA
HETEPMETUYHOCTH HUKE 11E€JIEBOT'O ITOPTA
BO3MO’KHO IIPUMEHEHHUE cUcTeMBI Jackal. Takas
KOMIOHOBKA ITO3BOJIAET NOIYYATh MAKCUMYM OT
CKBAKUHBI HA IPOTSKCHUU €€ KU3HU, 4 TAKKE
3HAYUTEBHO YCKOPUTD MPOLIECC BBO/IA CKBA’KHUHBI

Kcenusn Cmapoaymg'c"ll H

Kseniya Starodubtseva

B 9KCILIyaTaUIO. Bplia TOAPO6HO NPEACTABIEHA
TEXHOJIOI'MA 3aKaH4YMBaHUA Premium Port +

Jackal 6e3 nogbema T'HKT (cOCTaB KOMIIOHOBKY,
MHOJATOTOBKA CKBAXKUHBL, ITOCJIENOBATEIBHOCTD
npoBeeHus padoT). TexHonorus Premium

Port + Jackal 6e3 mogpema T'HKT jjoka3zasna cBoo
3(pPEKTUBHOCTD (YCKOPEHHUE 32 CYET HOATOTOBKU
CKBA>KUHBI, yMeHbIleHUA CI1O 1 IPpOMBIBOK; IIECTD
I'PIT B Te4eHME CYTOK; MAKCUMYM OT CKBAKHMHbI HA
MIPOTAKEHUU €€ XKU3HN).

00 yBETHYECHHH CPOKA >KU3HHU JOOBIBAIOIICH
CKBa>KHHBI 32 CYET IPHMEHECHH A
KOMOHMHHPOBAHHOM CHCTEMBI 3aKAHIHUBAHHUA
¢ muorocraguiaeiM I'PII FracFilter
pacckazan Esrenunii [1saTkoB. Texnonorus MI'PTT
C MUCHIOJIb30BAHUEM MY(T, OTKPBIBAEMBIX HA
I'HKT, y>ke fokasasna CBOIO 3(P(PEKTUBHOCTD,
OJJHAKO CYIIECTBYIOT IIPOOIEMBI, KOTOPBIE TAHHAA
TEXHOJIOT'MA ITOKA HE MOXKET PEIMINTD. B IIepByIo
o4depesb ITO HEPABHOMEPHOCTb OTOOPA U3 30H C
AHM30TPONHEN IIPOHULIAEMOCTU, HEPABHOMEPHBIN
NPOMUIb IENTPECCUH, TIPOPBIBBI BOJIBI/TA34,
OTCYTCTBUE KOHTPOJIA BBIHOCA IIECKA U ITPOIITAHTA.
DTHU ABJIEHUS CHUKAIOT CPOK SKCILTYATALINHA
CKBa’KMHBI, 4 U3-34 BBIHOCA IIECKA/TIPOIITAHTA
BO3ZHUKAET PUCK OTKA32 O60PYJOBaHUA. JaHHbIE
NPO6JIEMBI MOT'YT OBITh PEAYIIMPOBAHBI C IOMOIIBIO
Texnonoruu MI'PIT FracFilter, mpyu npuMeHeEHUNU
KOTOPO¥ Kaxaasa 3oHa 'PIT umeeT csou nopt I'PIT,

4 TaKKe (PUIBTPOBYIO YACTh C YCTPOUCTBOM
KOHTpPOJIA npuToKa. 'PIT nposoguTcs o
crangapraon cxeme yepes nopt I'PIT. Tlocne
34KPBITHA BCEX IIOPTOB UMEETCA BO3MOXKHOCTD TEM
JK€ CAMBIM KJIIOYOM OTKPBITh YCTPOUCTBO KOHTPOJIA
MIPUTOKOB C PA3HBIM CEYEHUEM.

JlaHHAs TEXHOJIOTUS BKIIOYAET B ce6s1 Premium
Port. ®UnbTpOBas 4aCTh MOXKET BKJIIOYATh B CEOs1
(uiIpTp 06010 TUIA. UMEeTCs IMUPOKUN CIIEKTP
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the lifetime of a production well by means

of FracFilter combined multi-stage frac
completion system application. Multi-stage
fracturing technology with CT-opened sleeves

has already proven its efficiency, but there are still
problems that can't be solved by this technology. In the
first place, these problems are: unbalanced inflow from
intervals with permeability anisotropy, unbalanced
pressure drawdown profile, water/gas breakthrough,
no sand/proppant control. These problems reduce

well lifetime while sand/proppant production leads to
equipment failure. These problems can be mitigated by
means of FracFilter multi-stage fracturing technology.
This technology provides every fracturing interval with
its own fracturing port and filter with inflow control
tool. Hydraulic fracturing is carried out according to a
standard procedure through fracturing port. After all
ports are closed, it is possible to open inflow control
tool with different cross-section areas using the same
key tool.

The technology includes Premium Port. Filter part
may include any type of filter. There is a wide range of
nozzles for inflow control. Filter withstands fracturing
pressure. Filter and fracturing port are activated using
the same tool as for a conventional fracturing.

The additional advantages of FracFilter multi-stage
fracturing technology are: the ability to conduct
pressure test for a filter liner after it is run in hole, no
need to use swelling packers, consequently, rig up time
is reduced. Other features include sand control tools
and preventing early water breakthrough in the upper
part of the well. The technology expands the lifetime
of the well and enhances oil recovery factor.

Denis Malkin, Department Head, The I.M. Gubkin
RSU of Oil and Gas, REC “Oilfield chemistry” spoke
about Chemicals for hydraulic fracturing.
Developments of the I.M. Gubkin RSU of Oil
and Gas.

Ecnu ewwe Tpu roga Hasag cambiv
pPacnpoCTPaAHEHHbIM 3aMpPOCcoM ObINo NATb
30H MIPI1, TO cerogHsa MUHUMAaNbHbIN
3anpoc — ceMb 30H, MOCTYNaKOT 3anpochl
Ha ABafLaTb 30H U bonee.

Three years earlier five-stages fracturing
was the most common service. Now,
minimum number of stages is seven. There
are orders for twenty stages and more.

Research-educational center Oilfield Chemistry
includes 4 laboratories certificated in TEKSERT -
Voluntary Certification System for Fuel and Energy
Complex (including 12 sectors):

1) Laboratory of process fluids for drilling and
workover;

2) Laboratory of process fluids for oil production
stimulation;

3) Experimental center of physical simulation of
promising enhanced oil recovery methods;

4) Laboratory of oil and water oilfield processing.



COIIEJ 111 KOHTPOJIA NPUTOKA. PUIBTP pacCUUTAH HA

pasiienue I'PIL @uiiprp v nopt I'PIT aKTUBUPYIOTCA

TEM K€ MHCTPYMEHTOM, YTO U IPU CTaHAapTHOM I'PIT.
JOTOJIHUTEIbHBIE TIJIIOCHI TEXHOJIOTUU MI'PIT

FracFilter B TOM, 4TO CYIIECTBYET BO3MOXHOCTD

ONPECCOBKU (PUIBTPOBOI'O XBOCTOBUKA ITOCIIE

CITyCK4, 4 TAKXKE OTNAJA€T HEOOXOAUMOCTD

HCIIOJIb30BAHUS PA30YXAIOMNX NAKEPOB, U TEM

CaMBIM CHIKAETCS BPEMS yCTAHOBKU OOOPYIOBAHUS.

HmeeTcss BOSBMOXXHOCTb KOHTPOJIIMPOBATD

IECKOIIPOABJICHUS, IPEAYIIPEXKAATD PAHHEE

BOZOIIPOABJIEHUE B BEDXHUX YYACTKAX CKBAKHUHBL

TeXHOJIOTUs YBENNUUBAET CPOK *KU3HU CKBAKUHBI

u KHMH.

3asepyrommti cekTopom HOLL I IpoMbIciOBas
xumus» PI'Y nedpru nraza (HIY) umenu

N.M. I'yokuHa. [I.H. MaIKUH pacCKas3al

O XHMHYECKHuX pearenTax aysa I'PII,

pa3paboranHsix B PI'Y HedTH 1 ra3a

uM. .M. T'yOKHHA.

Hay4yHO-06pa30BaTeNnbHbIN HEHTP «[ IpPOMBICTIOBAS
xumust> (HOL] «ITX») BKIIOYa€eT B ce0

4 madopaTopuu, CEPTU(PULIPOBAHHBIE B CUCTEME

TOKCOPT (B TOM umcie 12 CEKTOPOB):

1) JTabopaTopHs TEXHOJIOTUYECKUX KUJKOCTEMN [T
OypEHUS U PEMOHTA CKBAXKUH;

2) JJabopaTopus TEXHOJOI'MYECKUX KUAKOCTEN A1
MHTEHCU(PUKAUU TOOBIYU HEPTH;

3) DKCIEPUMEHTANBHBIN HEHTP (PU3UUECKOI'O
MOJIEJIMPOBAHUSA IEPCIIEKTUBHBIX METOJIOB
MIOBBIIIEHUA HEPTEOTAAYHN IIJIACTOB;

4) JTabopaTopus1 IPOMBICJIOBOH IOATOTOBKU HEPTU
U BOZBL

BPI'Y vedpru uraza (HUY) um. .M. I'ybkruna

Pa3padaThIBAIOTCS: XKUAKOCTH 111 'PIT Ha

BOJJHOM, BOZHO-METAHOJIbHON U YIJIEBOJAOPOAHON

OCHOBaX (TexHonorus kucaotnoro I'PIT (KI'PIT);

TEXHOJIOI'MHU NponmnanTHOro I'PIT n kuciaornoro

I'PIT (KI'PIT) ¢ n3014111€ BOAOIIPUTOKA;

MaJIOBA3KUE XKUAKOCTU I'PIT HA BOAHONM OCHOBE),

KuarocTu i PIT u KIT'PIT Ha ocHOBe BYTIAB,

OTEYECTBEHHBIE UMIIOPTO3AMENIAIONINE PEATEHTDI

(KancyJIMpOBAHHBIE IECTPYKTOTOPDI, SH3UMHBIE

JECTPYKTOPBI, OTEYECTBEHHDIE T'€JIE00PA30BATEIH,

Tpacceps! 411 MI'PIT).

JOKIaJ4HK NOAPOOHO PACCMOTPEN OTHACIbHBIC

BUBI peareHToB A1 I'PIT, BK/Itouasa JKUaKOCTHU

Juia I'PIT Ha monmncaxapuHOM OCHOBE

(reneobpazoBaTesin), B TOM YUCIIE C 3AMEJIEHHON

CIIMBKO; I'PAHYJIMPOBAHHBIE OOPATHBIE CIINBATEIIH,;

SH3UMHBIE IECTPYKTOPHDI IJIA KUAKOCTU I'PIT;

KUAKOCTSD A I'PIT u KI'PII ¢ mpumMeHenuem

«Hedprenon BYITAB» u pyrue peareHThbL

K KAXXAOW CKBAXKXUHE -
MHAVBMAVAJIbHbIA NOAXOA

Emie ofiHa MHOTOO6EIIAIONAsI TEXHOJIOT K,
KOTOPYIO aJJAIITUPYET 11 POCCUHCKOTO PIHKA
C3AO «HOBHHKA», — 33 KEKTOPHAA OYHUCTKA
CKBaKHH. O0 OIIbITE €€ IPUMEHEHUS PACCKA3AJI
BEIYIIUI MHKEHEP-KOHCTPYKTOP NPEATIPUATUA
PP. Cubraty/uim.

The following fluids are developed in Gubkin RSU
of Oil and Gas: water-, water-methanol-, hydrocarbon-
based fracturing fluids (acid fracturing, proppant and
acid fracturing with water breakthrough isolation, low-
viscosity water-based fracturing fluids), fracturing and
acid fracturing fluids based on viscoelastic surfactants,
domestic import-substituting chemicals (encapsulated
breakers, enzyme breakers, domestic gelling agents,
tracer for multi-stage fracturing).

The reporter provided a detailed description of
certain types of polysaccharide-based chemicals for
hydraulic fracturing (gelling agents) including fluids
with delayed crosslink, granulated borax cross-
linkers, enzyme breakers for fracturing fluid, fluid
for fracturing and acid fracturing using viscoelastic
surfactant Neftenol and other chemicals.

A UNIQUE APPROACH TO EACH WELL
One more promising technology that is adapted to
the Russian market by Novinka CJSC is the ejector
well cleanout. Roman Sibgatulin, Lead Design
Engineer, made a presentation on the application
experience of this technology.
The ejector well cleanout system developed by
Novinka CJSCis designed for cleanout operations
in horizontal wells and wells with abnormally low
reservoir pressure and high fluid loss volume. This
method of cleanout is used in wells where cleanout
with conventional circulation is not efficient or
simply impossible. This method is based on ejection
effect created by high-rate flow (jet pump). Double
(concentric) coiled tubing is used for the circulation.
The fluid is injected down the small-diameter coiled
tubing while the ejected flow is lifted up through the
large-diameter coiled tubing. Double coiled tubing is
installed on a reel with a special swivel. Bottomhole
assembly includes jet nozzles for deposits jetting and
providing suspension of solid phase for the following
suction in ejector.
Ejector cleanout system provides continuous
well cleanout along the whole wellbore down to
bottomhole. The fluid rate to the surface is 1.8 m/s.
This provides removal of solid phase with 1800 kg/m?
density and particles diameter of up to 3 mm.
Advantages:
¢ low fluid rates;
» continuous removal of cuttings (no need for several
tripping operations);
¢ no pressure impact on the reservoir (isolated
circulation system),
« the ability to create a reservoir drawdown pressure.
The reporter provided parameters of bottomhole
assembly for ejector cleanout system and a process
scheme of the operation. The main part of the
report was dedicated to the promising results of the
pilot testing in four wells. Conducted bottomhole
cleanout operations using concentric coiled tubing
were considered successful. This technology is
recommended for the following application.
Expandable string pads technology for
lowering the cost of well repair operations was
presented by Nikita Vikulin, Schlumberger. Multi-stage
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Pagpaborannas C3AO «HOBHHKA» CUCTEMA
PKEKTOPHON OUYMCTKHU IPEIHA3HAYECHA
JULS BBITIOJIHEHU S OTIEPAIIMU IIPOMBIBKU B
TOPU3OHTAJIBHBIX CKBAKMHAX 1 CKBA’KMHAX C
AHOMAJIBHO HU3KHUMU IIJIACTOBBIMH JJABJICHUAMU
Y BBICOKUM IOIVIOMIEHUEM *KUAKOCTU. [ITaHHBII
CIIOCO6 TPOMBIBKH MOJIYYUII PACIPOCTPAHEHUE
B TEX CJIY4ASIX, KOITIA IPOBEICHUE IPOMBIBKH
C OOBIYHOH ITUPKYJISAIIMEH HEIIEIECOOOPA3HO
MWJIM HEBO3MOKHO. OH OCHOBAH Ha 3 dekre
PKEKTUPOBAHUSA, CO3[ABAEMOIO IOTOKOM,
MMEIOMUM OOJIBIIYIO CKOPOCTb TEYEHUS (CTPYHHBIHN
HACOC). [j11 HTUPKYJIALUU UCIIOIb3YET JBOMHYIO

(KOHLIEHTPHUYHYIO) THOKYIO TPYOY, Ie paOOUHU TOTOK

nojaeTcsa BHU3 no Manor T'HKT, a 32KkeKTUpyeMbIH
nogHuMaeTcs BBepx 1o 6osnbiiert 'HKT. [IBoriHas
I'HKT cmoTaHa Ha 6apabaH, UMEIONUN CHEIUAIbHBIN
BEPTIIIOL. BHYTPUCKBAKHMHHAA KOMIIOHOBKA
UMEET F'UAPOMOHUTOPHBIE COIIA I PA3MbIBA
OTJIOKEHUI U CO3[JAHUS B3BECHU TBEPAOM (Da3bI 1A
HOCJIEAYIOLIETO €TI0 IIOJCOCA B 33KEKTOPE.
Cucrema 3KEKTOPHON OYUCTKH ITIO3BOJIAET
MPOU3BOAUTD HEIIPEPBIBHYIO OYHCTKY 110 BCEMY
CTBOJIY CKBA>KUHBI JIO 32005. CKOPOCTb ABUIKEHU A
JKUJIKOCTH K YCTBIO COCTAaBIAET 1,8 M/C, 9TO
06€eCEYNBAET NTOLBEM TBEPAOH (DA3BI IJIOTHOCTBIO
1800 Kr/M? C pa3MepaMu YaCTULL IO 3 MM.
IIpenmy1iecTsa:
¢ HEOOJIBIINE 3HAYEHH S PACXO/IOB padboueH
JKUJKOCTH;

* HEIPEPBIBHBIA BHIHOC MIJIAMA CO CKBAXKUHBI
(ae TpebyeTcs MHOXECTBEHHBIX CITO);

* HE OK43bIBACT BO3ACHCTBHUE JABJIECHUEM HA IUIACT
(3aMKHYyTasA CUCTEMA LIUPKYJIALUN);

* MOXKET CO3[aBAThb JEIIPECCUIO HA IIACT.

BpUIM aHBI TAPAMETPBI BHYTPHUCKBAXKUHHON
KOMIOHOBKH 151 DOC, IPUBEAEHA TEXHOJIOI'MYECKAS
CXeMa NPOoBeAEHU PabOT. OCHOBHAS YACTh JOKIAA
ObLIA MTOCBAIIEHA OOHAAEKUBAIOIUM PE3YIBTATAM
BbIIIOJIHEHU OPIT Ha YeThIpEX CKBAKMHAX.
ITpoBeneHHbIE PAOOTHI ITO MPOMBIBKE 320051 C
npuUMeHeHHeM KOHIIeHTprudecKnX 'HKT npusHaHb
YCIIEMTHBIMH, ¥ TEXHOJIOI'MSI PEKOMEHAOBAHA AJ15
JAJIBHEUIIIETO NPUMEHEHU .

TeXHOJIOTUA PACITHPAEMBIX KOJTOHHBIX
3aIUIATOK /I CHH>KEHH A 32TPAT HA PEMOHT
CKBa>KHH ObLIA NPECTaBIeHa HUKUTON
BuxymunbiM (d1Lmiom6epxe»). MI'PIT cTas MacCOBOI
TEXHOJIOTMEN. ECiu ente Tpy rojia Ha3a  CAMbIM
PacpOCTPAHEHHBIM 3aIIPOCOM OBUIO MATh 30H
MI'PIT, TO cerogHsa MMHUMAJIBHBIH 3AIIPOC — CEMb
30H, IOCTYMNAIOT 3AIIPOCHI HA ABA/LIATh 30H U 60I1€e€.
Ho B niporiecce aKCIuryaTaluu CKBakuH 1mocie I'PI1
MOT'yT BO3HUKATDb OCJIOKHEHU, TPAJULIUOHHBIE
METO/bI PEMIEHNUA KOTOPBIX HE JAIOT )KETAEMOTO
adpexra. Kpome Toro, CymecTByeT OOIbIIOE
KOJIMYECTBO CKBAXKMH, I'7I€ UCIIOIb30BAHBI My(THI 6€3
BO3MOXXHOCTH IIPOBEAEHNA TOBTOPHOTO I'PIT.

B noksaze 6p11a IPEACTABIEHA TEXHOJIOT U
KOJIOHHBIX 34IIATOK, CIIOCOOHASI PEMIATh ITOJJOOHBIE
IPOOIEMBI, 4 TAKXKE CITY>KUTh HOBOU TEXHOJIOTUEH
JUI PEMOHTA CKBAKHH.
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fracturing has become a widely-spread technology.
Three years earlier five-stages fracturing was the most
common service. Now, minimum number of stages

is seven. There are orders for twenty stages and more.
However, some complications can occur during oil
production after fracturing. Conventional methods
can't handle these complications. Moreover, there is a

Poman Cubzamyanun

Roman Sigbatullin

great number of wells where re-fracturing is impossible
due to the application of sleeves. The report describes
the technology of string pads that can solve these
problems and become new technology for wells repair.

String pad is a thin-walled string with 3—4 mm wall
thickness that can be installed in the target depth both
on tubing and coiled tubing.

Expandable steel string pad Saltel can expand by
means of inflatable packer and take a shape of the
surface on which it is installed. The uniqueness of the
pad is its applicability to casing strings of different
shapes and fracturing sleeves.

These technologies can be used in the following
cases: fracturing sleeves isolation, perforation, multi-
stage cementing, leakage isolation in casing string in
case of unsuccessful cementing. It also can be applied
in open-hole wells during drilling complications.

The report included the comparison of previous
technology of installing a pad with the expander and
new technology with inflatable packer used for pad

| Huxuma Buxynun
Nikita Vikulin
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KoJIOHHA41 3a1/1aTKA IPEJCTABISIET COOOM
TOHKOCTEHHYIO TPYyOy TOIIIUHOI 3—4 MM, KOTOPYIO
MOKHO YCTAHOBUTD B HEOOXOAMMBII y4aCTOK
CKBA’KMHBI KaK Ha KOJATIOOUHTrE, Tak 1 Ha HKT.

PacmmpsieMas cTanbHas 3amaTka Saltel croco6Ha
PaCHIPATHCS MPU HOMOIIH PA3/lyBAEMOrO MaKepa
U IPUHUMATB (POPMY ITOBEPXHOCTH, HA KOTOPYIO
OH4 yCTAHOBJIEHA. E€ YHUKAJIBHOCTD B TOM, UTO OHA
OPUMEHUMA K O6CAJHBIM KOJIOHHAM PA3JINYHONU
(dopMEL, a Takke K MydTam I'PIT.

Takme TEXHONIOTUU MOTYT UCIIONIb30BATHCS
B PA3/IMYHBIX CJIY4YasAX: KAK U3OJIALUA MyPT
I'PT1, neppopaniyit, MHOTOCTYIIEHYATOI'O
LIEMEHTHPOBAHUA, U30JIALIH HETEPMETUYHOCTU
B OOCA/THBIX KOJIOHHAX B CJIYY4€ HEYAAYHOT'O
LEMEHTHPOBAHMSA; MOT'YT OBITb UCIIOJIb30BAHBI B
OTKPBITOM CTBOJIE B CJIY4ASIX OCJIOKHEHUH ITPU
OypeHUHN.

Bp110 NpuBeAEeHO CPpaBHEHNE CTAPOU TEXHOIOIUU
YCTAHOBKH 3aIIATKU PA3BAIbLJOBKOU U HOBOM
TEXHOJIOTMH YCTAHOBKH 3aIIJIATKU MHOI'OPA30BbIM
pas3ayBaeMbIM ITaKepOM. [IpuBeIEeHBI KOHKPETHBIE
MIPUMEPHI YCIIEMHBIX PA6OT.

Kcenus Crapoay6iiesa («IILnrombeprxe»)
BBICTYTIWJIA C JJOKIAJOM «OIIBIT CTHMYJIAIHH
MHOTI'OCTBOJIBHBIX TOPHU30HTAJIbHBIX
CKBa>KHH C IPHMEHEHHEM CHCTEMBI 32X01a
B 60okxoBbIe CTBOIBI HA THKT B KapOOHATHOM
KOJLJIEKTOPE», B KOTOPOM PACCKA34J1a OO0 YCIIEITHOM
OIbITE NIPUMEHEHUSA cCUCTEMEI Discovery MLT gis
CTUMYJIALIAN MHOT'O3200MHBIX TOPU30OHTAJIBHBIX
CKBAKMH.

Pa6oTsl Benrch Ha CTENHOO3EPCKOM
MECTOPOXKIEHHHU B TaTapCTaHe, KOTOPOE
paspabdareiBaeTca ¢ 1999 roga. OnyH u3
OCHOBHBIX OOBEKTOB PA3PA0OOTKH — GAIMKHUPCKUAL
APYC, IPEACTABIEHHBIN IPEUMYIIECTBEHHO
U3BECTHAKAMU. [TpOeKT o 6y pEHHUIO
MHOT'O3100MHBIX TOPU3OHTAIBHBIX CKBAXUH,
34KAHYHMBAEMBIX OTKPBITBIM CTBOJIOM, ObLJI IPU3HAH
HAUOO0JIEE NEPCIIEKTUBHBIM BAPUAHTOM PA3BUTHA
C TOYKHU 3PEHUA TEXHUYECKOM PEATN3ALUN U
3KOHOMMUYECKON 3(PPEKTUBHOCTH B YCIOBUAX
HU3KHUX LIEH HA HEPTD.

B 2016 roay kommanuett I lmrom6epske» 6bLT
MPEIJIOKEH KOMILJIEKC PEMIEHUN U1 CTUMYJIALIAN
MHOT'0O3200MHBIX CKBAXXUH, KOTOPBIX ITO3BOJIAET
BBITIOJTHUTD 3aXO0/] B OOKOBBIE CTBOJIBI ¥ IIPOMU3BECTH
CTUMYJIALIAIO KA2KJ0T'O CTBOJIA 32 OWUH CITyCK.

Jl1st o6ecniede st UHAUBU/IYAIbHOTO 3aX0/1a B
KaK/IbIF CTBOJI JJI 32X0/1a B OOKOBBIE CTBOJIBI OBIIO
MIPE/IJIOKEHO NTPUMEHATD cucteMy Discovery MLT,
MO3BOJIAIONTYIO BBIIIOTHUTD 3aXO07, ¥ CTUMYJIALIAIO
KaKJJOT'0 CTBOJIA 32 O/IUH CIyCK. [TpuHIMn

PaboTeI CUCTEMBI — TPOBOAUTCS ITUKJI IIO'’BEMOB
AKTHUBHPOBAHHOI'O MHCTPYMEHTA, U 11O IIepenaay
JIABJICHHUS] MOKHO CYIUTB O TOM, Ha KAKOM yTJIe
MIOBOPOTA HAXOAUTCS 3aX0]] B OOKOBOH CTBOJL Jlasee
CTBOJI HO/ITBEPIK/IAETCS OTOUBKOM TEKYIIETO 326051
Cucrema COCTOUT U3 3160MHOIO UHCTPYMEHTA,
IIPOTPAMMHOTIO OOECTICYEHU S M NTHXKEHEPHO-
TEXHUYECKOI'O COIPOBOXKCHHSL. }

installation. Examples of successful operations were
also presented.

Kseniya Starodubtseva, Schlumberger, made a
report on Stimulation experience in multilateral
horizontal wells with application of CT laterals
entering system in carbonate reservoir, in which
she spoke about the successful application of Discovery
MLT system for stimulation of multilateral horizontal
wells.

The operations were carried out in Tatarstan at
Stapnoozerskoye field that is under development since
1999. One of the main development targets is a Bashkir
stage that is represented mostly by limestones. Program
for drilling multilateral horizontal open-hole wells
was proved the most efficient considering its technical
implementation and economical feasibility under
conditions of low oil prices.

In 2016 Schlumberger proposed solutions for
stimulation of multilateral wells that provide entering
lateral wellbores and conducting stimulation of each
wellbore during one tripping operation. Discovery MLT
system was proposed in order to provide individual
entering into each wellbore. The system provides
entering lateral wellbores and conducting stimulation
of each wellbore during one tripping operation.
Operation principle is in carrying out a cycle of pulls
of the activated tool. Change in pressure demonstrates
the angle at which a lateral wellbore is constructed.
Next, hold-up depth check is performed. The system
includes downhole tool, software and engineering
support tools.

Advantages of Discovery MLT: selective access
to lateral wellbores is cost-efficient as compared
to conventional technologies. Entering the lateral
wellbore is verified with no need to reach a
bottomhole. Several wellbores can be treated during
one tripping of coiled tubing.

TexHonorma Open Path Sequence ncnonb3yeTcs
B Ka4eCTBE NOTOKOOTKJIOHEHMS ANS
nposegeHuUs kKncnoTtHoro Pl B BepTUKanbHbIX
M FOPU3OHTalbHbIX CKBaXXMHAaX, a TakXXe

Ans nposegeHus nponnaHTHoro MIPlM B
LeMeHTMPYEeMbIX XBOCTOBUKAX.

Open Path Sequence technology is used as

a flow diversion for acid fracturing in vertical

and horizontal wells, as well as for proppant in
multistage hydraulic fracturing in cemented liners.

Acid-proof nozzle can be used in the majority of
operations providing cost-efficient treatments in
lateral wellbores of the first and the second level (open-
hole laterals). That was impossible using conventional
methods.

Discovery MLT system sends out a signal to the
surface by means of a hydraulic pulse when nozzle
enters the required lateral wellbore. The ability to
adjust the position of the nozzle and a positive real-
time signal about entering the lateral wellbore reduce
operation time and provide entering the lateral
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Ipeumymectsa Discovery MLT: nuaéupartenbHbIN
JIOCTYII B OOKOBBIE CTBOJIBI, OH 9KOHOMHUYHEE
CYILIECTBYIOMMNX TEXHOJIOTMH; IOATBEPKAAET 3AXO0]]
6€3 NOJIHOT'O CITyCKA Ha 326011; BO3MOXXHA O6paAbOTKA
HECKOJIBKUX CTBOJIOB 32 OfiMH cIirycK 'HKT.

Kuc10TOCTOUKOE UCTIOJIHEHUE HACAIKU [IO3BOJIACT
HCIIOJIb30BATD €€ [/ OONBIINHCTBA BU/IOB ONEPAITUI
U JA€T BO3MOXKHOCTB IMIPOBEICHUS MEHEE 3aTPATHBIX
06pPaBbOTOK B GOKOBBIX CTBOJIAX IEPBOT'O X BTOPOT'O
YPOBHS (HEOOCAKEHHBIE OOKOBBIE CTBOJIBI), YTO
OBLIIO HEBO3MOXXHO PAHEE MIPU UCTIOTb30BAHUU
CTAHJAPTHBIX METOAOB IPOCTPAHCTBEHHOTI'O
OPHEHTHPOBAHMUSL

Cucrema Discovery MLT mocbUIaeT CUTHAJ HA
MOBEPXHOCTD IIPU MOMOIIU TUIPABIUYECKOTO
WMITYJIbCA IIPU OJIOKUTETBHOM BXOJI€ HACAIKH
B HEOOXOJUMOE OTBETBJIEHHE. BO3BMOXXHOCTD
M3MEHEHHS IPOCTPAHCTBEHHOIO MOJIOXKEHUA HACAT KU
Y1 HAJIMYUE OTKJIMKA O TTOJIOXKUTEJIBHOM BXO/IE B
PEXUME PEATTBHOTO BPEMEHHU COKPAIIAIOT BPEMSA
ONEPALINU U JAIOT BO3MOXKXHOCTD OCYIIECTBIECHUSA
BXO/I4 32 OJJUH CITYCK. /1711 IOATBEPKACHUA
BXOJI4 B HEOOXOIUMOE HOKOBOE OTBETBICHUE
HEOOXOAUM OJUH CITyCK JJO UCKYCCTBEHHOT'O
32005 OCHOBHOTI'O CTBOJIA. HECMOTPS HA TO YTO
ynpasJIeHHE 1 MOHUTOPUHI 32 cucTeMou Discovery
MLT OCHOBBIBAETCS UCKIIOUYNTEILHO HA JABJICHHUH
U pacxoje KUuIKoCTH, BHyTpyu THKT MOXeT 6bITh
YCTAHOBJICH I'€O(PU3UUECKUN KAOEIIb JIJIs1 IPOBEICHU S
pa6oT I'MC. PacrioNOXKEHHBIN B BEPXHEH 4aCTH
HacaJku cucremsl Discovery MLT OpueHTalMOHHBIA
MEXAHW3M BPAIIAET HUXKHIOIO YaCTh HACAJKH [T
obecriedeHusI ee BXO/Id B HEOOXOAUMOE 6OKOBOE
OTBETBJIEHUE MHOT032601HOM CKBAKUHBI. COilCADE”,
nporpaMmmHoe obecnedeHue (I10), NCronb3yemMoe A1st
NPOEKTUPOBAHNA U AHAJIN34 BBITIOJIHEHHBIX PA6OT,
TAKKE OLIEHUBAET BO3MOXHOCTD UCIIOJIb30BAHUA
cucremsbl. Bo Bpems pabortsl ycranosku HKT Bce
JIAHHBIE OTCJIEKUBAIOTCA U 3ATIUCHIBAIOTCA B PEKUME
PEANBHOT'O BDEMEHHU.

JIOKJIATYUK MOJPOOHO OXAPAKTEPUIOBAIA
KUCJIOTHBIE CUCTEMBI JIlmoMbep:ke», C TOMOMIBIO
KOTOPBIX ITOCJIE 3AXO/d B OOKOBBIE CTBOJIBI
IPOU3BOANUIACE KUCIOTHAs OI13 KaXX/10r0 CTBOIA
COIVIACHO OIIPEEIEHHON cxeMme. [Tocie KUCIOTHOM
06pPabOTKH BBIITOIHSIOCh OCBOEHHUE a30TOM ¢ THKT
JULS YAAZIEHUS IIPOAYKTOB PEAKITUI U YCKOPEHUS
MIPOIIECCA BBIBO/A CKBAXKUHBI HA peKuM. [To
PE3YJIBTATAM BBIIIOJIHEHHBIX padoT cucrema Discovery
MLT noka3asa CBOIO BBICOKYIO 9(P(PEKTUBHOCTD.

O nepBOM NPHUMEHEHHUH KHCIOTHOH
CTHMYJIAIIMH C OTKJIOHHTEIEM
MYJIBTHMOJAIBHBIMH YACTHIIAMH HAa MOPCKOM
MecTopoxkAeHHH Kacima pacckasan Muxauni
JIo60B (d1lmomobepixe»).

B 2016 roay 6bU1 ITOJTYYEH IIEPBBIH OIIBIT B
Poccuu npuMeHEHU s TEXHOJIOTUH OTKIOHEHUS C
MYJIBTUMOJJAJIbBHBIMU I'PAHYIAMU IIPU IPOBE/ICHUH
MaTPUYHON O6PA6OTKH KAPOOHATHOT'O KOJJIEKTOPA
BO/IOTIOTITIONIAIONIEH CKBASKMHBI HA MOPCKOM
MecTOpOX/JeHnH B CeBepHOM Kacnini.

Ilenbio paboT 6bLJIO0 BOCCTAHOBICHUE
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wellbore during one tripping operation. One run in
hole in the main wellbore to the plug back total depth is
required for verification of entering the lateral wellbore.
Despite the fact that control and monitoring of
Discovery MLT system is based only on the information
about pressure and fluid rate, a logging cable can be
installed inside the coiled tubing for logging operation.
The orientation mechanism in the upper part of the
nozzle rotates the lower part of the nozzle in order to
provide entering the required lateral wellbore of the
multilateral system. Software CoilCADE" used for design
and analysis of the performed operations also evaluates
Discovery MLT applicability. During the operation all
data is registered in a real-time mode.

The reporter provided a detailed description of
Schlumberger acid systems that were used after
entering the lateral wellbore for acid treatment of each
wellbore according to a special scheme. Coiled tubing
inflow stimulation with nitrogen was carried out after
acid treatment for removal of reaction products and
acceleration of the process of well operation mode
stabilization. According to the results of performed
operations, Discovery MLT system proved its high
efficiency.

First Implementation of Diversion Stimulation
Service with Multimodal Particles in Caspian
Offshore Oilfield was presented by Michael Lobov,
Schlumberger.

In 2016, the first application in Russia of a diversion
technology with multimodal granules was performed
during matrix treatment of a carbonate reservoir in a
water-absorbing well in an offshore field in the northern
Caspian Sea.

The main objectives were the recovery of water-
absorbing well injectivity while simultaneously
straightening the profile by a temporary isolation of
high-absorbing intervals. To achieve the objectives,
two operations needed to be performed: large-volume
bottomhole acidizing of J3V Volgian regional stage and
acid spotting in the interval of the Neocomian superstage
(NO).

Viscoelastic self-diverting acids became widely used in
vertical, directional, and horizontal wells with a borehole
length less than 100 m. However, in modern horizontal
wells that open up hundreds of meters of formations
with various filtration-volumetric properties and fracture



IPUEMUCTOCTH BOJIOHATHETATENBHBIX
CKBA>KUH IIPU OJJHOBPEMEHHOM BbBIPABHUBAHUU
pOodUIIsA HOCPEACTBOM BDEMEHHOM N30 IALINHA
BBICOKOIMOIVIOIIAIOIINX MHTEPBAJIOB. 3454491, KOTOPBIE
OPEACTOSIIO PEMIUTD /151 IOCTHUKEHU S TOCTABJICHHBIX
LeJIEN, Pa3/Ie/ININCh HA [IBA HATIPABJICHUST:
POBEICHUE OOJIBIIEOO'BEMHON KUCTOTHOMU
06paboTKu npu3aboitHou 30HbI (BOI13) rracra
BOJIKCKOI'O PETHOAPYCa J3V U yCTAHOBKA KUC/IOTHOXU
BAHHBI B MTHTEPBAJIE IIJIACTA HEOKOMCKOT'O

Hagbsapyca (NC).

McIOIb30BaHUE BA3KOYIIPYTHUX CAMOOTKJIOHSIOMNX
KUCJIOT HAIIJIO MU POKOE IPUMEHEHUE HA
BEPTUKAJIBHBIX, HAKJIOHHBIX X TOPU30OHTAIBHBIX
CKBA’)KMHAX C JNIMHOU CTBOA B IIpegenax 100 m.
OIHAKO B COBPEMEHHBIX TOPU30OHTATIBHBIX
CKBaKMHAX, BCKPBIBAIOIINX COTHU METPOB IIACTA
C Pa3HBIMU (PHUIIBTPAITUOHHO-EMKOCTHBIMU
CBOMCTBAMH, 30HAMHU TPEIUHOBATOCTH,
OTKJIOHSIIOIIUE CIIOCOOHOCTH B3KHUX CUCTEM TPEOYIOT
ycuneHus. ITo3ToMy 6bLIO TPEJIOKEHO UCIIONIb30BATh
TEXHOJIOT'HIO HA OCHOBE OJIOKHPYIOIINUX ITAYEK C
MYJIBTUMO/JAJIBHBIMU YACTUIIAMU (TEXHOIOTHIO Open
Path Sequence).

ITauka, BpEMEHHO KOJIbMATHUPYIOIAsA 30HbI
TPEUIUHOBATOCTH U/WUJIN 30HbI BBIPA’KEHHOT'O
IOIVIOIEHW A XKUIKOCTH IPHU nposeaeHnn O3,
MPEACTABIAET COOOH COCTAB U3 CIIEITUAIBHBIX I'PAHYII
TEPMOPA3TATA€EMOTIO ITIOJIMMEPA U TEPMOPA3IIATAEMBIX
BOJIOKOH. ITpH IONAa/JaHUU B BBICOKOIIPOHHUIIAEMYIO
30HY Y4ACTUIIBI PA3HOI'O JUAMETPA PE3KO YMEHBIIAIOT
IIPOHUIIAEMOCTD 30HBI M OKA3bIBAIOT OJIOKUPYIOMIU I
adpexrt. JobaBieHNE BOJIOKOH CTAOMIN3UPYET ITAUYKY
U CHUIKAET YTEUKH TEXHOJIOIMYECKOU JKUJIKOCTH 110
TPEUMHE WU PUIBTPY O MUHHUMYMA.

Texnonorus Open Path Sequence
UCHOJIb3YETCS B KAYECTBE IIOTOKOOTKIOHCHU S
JUIA IIPOBEAEHNA KUCIOTHOTO I'PIT B
BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX CKBAXKUHAX,

4 TAKXKE /14 IPOBEAECHUA TPONNAaHTHOIO MI'PIT B
LEMEHTUPYEMBIX XBOCTOBUKAX. [Ipu BO3IE€HICTBUM
3260MHOM TEMIIEPATYPHI [IAYKA CAMOPA3JIATra€TCH,
HE OCTABJISASA 3AI'PA3HEHNH [10CIIE IPOBEICHU S
06pPabOTKU.

HoBsie pa3pabOTKH (BHYTPHCKBAKHHHBIH
uHCTpyMeHT) OO0 HIIII POCTIKTEXHOTOTHH»
npezncrasui IO.H. [IITaxoB, HAYaJIbHUK OT/E/IA
Pa3paboTKU BHYTPUCKBAKUHHOTI'O MTHCTPYMEHTA.

B noxsaze 6611 1aH KPATKHUI 0630p reOPU3NIECKUX
coepunurenet gy F'HKT ¢ kabenem u 0630p
BCIIOMOT'ATE€ILHOTO MHCTPYMEHTA. JJOKIATIUK

MO POOGHO OCTAHOBWIICSI HA KOHCTPYKILIMU 1
pCKOMCH,Z[HL[I/IHX 110 HpI/IMCHCHI/IIO HCpCBOJIHI/IKa-
coenuHUTENS HaHToBOro THIA [TICK-55 1 HAacaAKu
PEBEPCUBHOMN ABOMHOI'O ACHCTBUS, IIPEJHA3HAYCHHOM
JUIS TIO/'bEMA ITPOIIIAHTOBBIX ITA4Y€EK U3
TOPU3OHTAJIBHBIX YYACTKOB CKBAKITHBL

B noxnaze «<Pa3padorku PI'Y Hedpru rasza
um. .M. I'yOKHHA B 00 IACTH KHCJTOTHBIX
006paboOTOK» 32aBEIyIONINI 1a6opaTopucti PI'V
Hed T urasa (HNY) umenu .M. I'y6xkuna, HOL]
«[IpOMBICTIOBAsI XMMHUSI», B.A. IIBITAaHKOB /1aJ1 0630p

zones, the diverting capacities of viscous systems must be
strengthened. Thus, it was proposed to use a technology
based on a diversion pill with multimodal particles
(Open Path Sequence technology).

The pill, which temporarily fills fracture zones and/
or zones of strong fluid loss during the treatment, is a
composition of special granules from thermodegradable
polymer and thermodegradable fibers. When
penetrating into a highly permeable zone, particles
of different diameters markedly reduce the zone
permeability and have a blocking effect. The addition
of fibers stabilizes the pill and minimizes the leakage of
treating fluid through a fracture or filter.

This technology is used as a flow diversion for acid
fracturing in vertical and horizontal wells, as well as for
proppant in multistage hydraulic fracturing in cemented
liners. Exposed to bottomhole temperature, the pill self-
destroys without leaving contaminants after treatment.

New developments (well intervention tools) of
NPP RosTEKtechologies, LLC was presented by Yuri
Shtakhov, Head of Well Intervention Tools Engineering
Department. The report started with a brief review of
logging joints for coiled tubing with cable and a review
of additional tools. The reported specified design and
recommendations for application of a collet joint sub
PSK-55 and a reverse double-acting nozzle for lifting
proppant pills from the horizontal wellbore.

The report Developments of the I.M. Gubkin RSU
of Oil and Gas in the field of acid treatments was
presented by Vadim Tsygankov, Head of Laboratory, The
LM. Gubkin RSU of Oil and Gas, REC “Oilfield chemistry”.
The report included the review of technologies for oil
production enhancement and chemical compositions
used for different types of reservoir rock. The main
problems during acid treatments were pointed out: high
interfacial tension of inorganic acids when exposed to
hydrocarbon phase, poor rock wetability, high rate of

KynbMuHaumen koHdepeHLMM SBUNOCH
TOPXEeCTBEHHOE Bpy4eHMe AUNNOMOB flaypeaTtam
cneumanbHon npemun Intervention Technology
Award, yupexaeHHoun ICoTA-Poccusi.

The conference culminated with a solemn prize-
giving ceremony of Intervention Technology
Award that was launched by ICoTA-Russia.

acid-rock reaction, high rate of acid leakages including
leakages into water-bearing intervals. Solutions

of the above mentioned problems using chemical
compositions were stated.

The reporter described the action mechanism and
experience of application of chemical compositions
developed in the university: compositions Khimeko-
Classic, stimulation composition PAV-SKS and its
modifications, stimulation composition Khimeko-2TK,
acid diverter based on hydrocarbon gel prepared using
gelling self-diverting composition Khimeko-N based
on Khimeko-Classic and viscosifying agent US-9, acid
diverter based on Neftenol VES agent and other agents.

The reporter also described the technology of acid
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TEXHOJIOTHUH JIJIS1 UHTECHCU(PUKAITUU JOOBIYHN
HEMTH 1 XUMHUUECKUX COCTABOB, IPUMEHSIEMbBIX
JULSL PA3JIMYHBIX THUIIOB KOJUIEKTOPOB. BbI/IC/IEHBI
OCHOBHBIE ITPO6JIEMBI, BO3HUKAIOIINE TIPHU
KHUCJIOTHBIX OOPA00TKAX, TAKUE KAK BBICOKOE
MeK(PA3ZHOE HATSHKEHUE MUHEPAIBbHBIX KMCJIOT
Ha IPAHUIIE C YITIEBOJOPOAHON (PA30H U IJIOXAs

IOpuuIllmaxoe
Yuri Shtakbov

CMA4YHBAEMOCTD IIOPO/IbL, BLICOKAsI CKOPOCTD
PEAKLIMY KUCJIOTHI C IOPOAOH, BBICOKAS CKOPOCTD
YTEYEK KUCJIOTHI, B TOM YUCJIE B BOJJOHACHIIIEHHBIE
NPOIUIACTKU. YKA3aHBI ITyTHU UX PELMIEHUSA C [IOMOIIBIO
XUMHYECKHUX COCTABOB.

OnuncaH MEXAHU3M JIEUCTBHA U OIBIT IIPUMEHEHHNA
XUMUYECKUX COCTABOB, PA3PAOOTAHHBIX B
YHUBEPCUTETE: KOMIIO3ULINU «XUMEKO-Kitaccuk»,
MHTEHCU(PUIIHPYIOWETO coCcTaBa «ITAB-CKC» u ero
MOAN(PUKALTAH, THTEHCU(PULITUPYIOIIETO COCTABA
«Xnmeko-2TK», OTKJIOHUTEIIS KUCJIOTHI HA OCHOBE
YITIEBOLAOPOLHOI'O I'€Jis, IPUT'OTOBJIEHHOI'O C
TOMOIIIBIO KOMIIJIEKCA T'EJIUPYIOMIETO «XUMEKO-H»,
CAMOOTKJIOHAIOIIEI'OCS COCTABA HA OCHOBE «XHMMEKO-
Knaccuk» u 3arycrurens «YC-9», OTKJIOHUTENA
KUCJIOTBI HA OCHOBE pearenTa «Hedrenon BYITAB»

U JPYTUX PEATEHTOB.

OrnucaHa TEXHOJIOTUS KUCIOTHBIX OOPa00TOK
U IPAKTUYECKUI ONIBIT €€ IPUMEHEHN A Ha
KOHKPETHBIX CKBA)KUHAX.

0 ®UHAHCAX

Pucku npy npro6pETEHNH U 9KCILTYaTALUH
JOPOTOCTOAMIETO BBICOKOTEXHOJIOTUYHOT'O
060pPYIOBAHNA 3HAYNUTEIBHO CHUKAIOTCA IIPU
UCIIOIB30BAHUU 3(PPEKTUBHBIX (PUHAHCOBBIX
MHCTPYMEHTOB, TAKUX KaK JIN3UHT U CTPAXOBAHHE.
O BO3MOKHOCTSIX 3TUX HHCTPYMEHTOB
IIPUCYTCTBYIOMUX ITPONH(POPMUPOBAIN
BUIIE-TIPE3U/ICHT 110 Pa6OTE C IPEATIPUSITHIMU
TOIUIMBHO-3HEPI€THUCCKOI'O KOMILJIEKCA
ITAO CAK «®HeprorapanT» PS. Iruios B JOK/I1/1€
«KOMIIJIEKCHO€E CTPaAXOBAHHE JIJIA NPEeIPHATHI
HedTErazoBoro ceKTopa» U pyKoBOAUTED
IPOEKTA IO paboTe C HEPTErA30BbIM KOMIIEKCOM
OO0 «TexHOCTPOUAU3HUHI» D.5. UITI'MJIOB B JOK/IAJE
«AHBECTHIIHOHHEIE IIPOEKTHI
B He()TEra3oBOM KOMILJIEKCE>.
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treatments and field experience of the application of
this technology in wells.

ABOUT FINANCE

Effective financial instruments such as leasing and
insurance mitigate risks of acquisition and operation of
costly high-tech equipment. The possibilities of these
instruments were described by Ruslan Igilov, Vice-
President for Fuel and Energy Complex Enterprises
Interaction, SAK Energogarant PJSC, in his report
Package Insurance for Oil and Gas Companies
and E. Y. Igilov, Head of Fuel and Energy Complex
interaction, Technostroyleasing LLC, in his report
Investment projects in Oil and Gas sector.

COILED TUBING TIMES - TIME FOR
CELEBRATION

The conference culminated with a solemn prize-
giving ceremony of Intervention Technology Award
that was launched by the Russian Chapter of the
Intervention and Coiled Tubing Association (ICOTA-
Russia). Winners were selected in five nominations.
You can find winner companies on pages 36—38
of this issue.

An honorary diploma of ICOTA-Russia was awarded to
FIDMASH. The company was awarded for the consistent
and significant contribution to the development of

coiled tubing technologies in Russia.

Traditionally, ICoTa conducted admission to the
membership of Intervention and Coiled Tubing
Association (ICOTA-Russia). New members of ICOTA-
Russia received their membership certificates.

Also, the best reporters of the conference and the best
authors of Coiled Tubing Times in 2017 were awarded
with diplomas.

Abstracts of the main reports will be published in
Ne 63 (1, 2018).

We would be glad to see our readers at the 19t
International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference!

Analytical Group of the Coiled Tubing Times



BPENMHA KOJITIOBMHIA - BPENIA TOPXXECTBA

KysibMHHAIHEN KOH(PEPEHITUH SIBUIOCH TOP;KECTBEHHOE
BPY4E€HUE JUILIOMOB JIAyPEaTaM CIIELINAIbHON
npemuu Intervention Technology Award, yapexxIeHHO!
POCCHUUCKUM OTAEIEHUEM ACCOITUAIIHN CIIELTUATUCTOB
O KOITIOOMHT OBBIM TEXHOJIOTHUSM U BHYTPHUCKBAKUHHBIM
pa6oram (ICoTA-Poccust). HarpaskieHue npoBOANIIOCH B
AT HOMUHAIUAX. C KOMITAHUSAMHU-TIOOEJUTENTBHULIAMHA
2017 roza BbI MOMXKETE ITIO3HAKOMUTHCA Ha C. 36—38 3TOr0
BBIITYCKA )KYPHAJIA.

INoueTtnsblit gunom ICOTA-Poccus 6611 BpydeH
C3AO «PHIMAIID. [IpeannpusaTye HarpakI€Ho 34
MOCJIEAOBATE/IbHBIN U CYIIECTBEHHBIN BKJIAJ] B PA3BUTHUE
KOJITIOOMHI'OBBIX TEXHOJIOTUI B Poccum.

TpaJUIIMOHHO COCTOSJICSA IPUEM B YIEHBI ACCOLTMALTUUN
CHELINAJIUCTOB IO KOMTIOOMHTOBBIM TEXHOJIOTHAM U
BHYTPUCKBAXUHHBIM paboTaMm (ICOTA-Poccus). HoBbiM
4JIeHAM OBLIH BPYYEHBI CBU/IETENBCTBA, TOATBEPXKAAIONUE
4JIEHCTBO.

TOpKECTBEHHA YACTD BKJIIOYA/IA TAKIKE HATPAXKICHHE
JUIJIOMAMH JIYYIITNUX JOKJIAJIUKOB KOH(PEPEHITUH U
JIYUIIHUX aBTOPOB JKypHasIa «<BpeMs KONTIOOMHra. Bpemsa
I'PIT» 2017 ropa.

Te31Chbl OCHOBHBIX JIOKJIAZJOB KOH(PEPEHITUY OYAYT
OIy6IMKOBaHbL B Ne 63 (Nel, 2018)

Jo BcTpeun Ha 19-11 MeXXyHapOAHON HAyYHO-
NPAaKTUYECKON KOH(pepeHITNH «KOITIOONHTOBBIE
TeXHONIOrNH, ['PIT, BHyTPUCKBA)KUHHBIE PAOOTHD!

AHAJMTHYECKAA I'PYIIIA JKYPHAIA
«Bpemsa xoaToouura. Bpems I'PII»
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