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AKTyaJIbeIC IIpC,HJIO)KCHI/I}I AJIsA
HedTEeCcepBHCA — KOMILIEKCHBIH ITOIXO,

11.B.JIAKTHOHOB, 3amecmumesis Oupexmopa —
nauanerHux YBOAIIuC, I'pynna OH/]

I'pynnia @I — 3TO rpynma 6eJI0pyCCKUX U
POCCHHCKUX IPEANIPUATUH, PA3BUBAIOIIUX
AKTYaJIbHbIE TEXHOJIOTMU HA TEPPUTOPUU CTPAH
EBpasuicKoro aKOHOMHU4eCKOro corosa (EADC),
CO3AI0INX NTHHOBAITMOHHOE OOOPYJOBAHUE
JUIsL IOBBIIEHUSA 3(P(PEKTUBHOCTU JOOBIYU
YIJIEBOJOPOAHOTO ChIPbs. ICIOIb30BAHUE
OpOAYKLINY npeanpusaTri I'pynmer ®PHJI obecrieunT
3aKA349HKY BBICOKYIO 3((PEKTUBHOCTD U HAJIEKHOCTD,
3KOJIOTMYECKYIO OE€30IIACHOCTD B YIOOCTBO
KCIUIYATALIUU 34 CYET IPUMEHEHUSA TEXHUYECKUX
PEMIEHNIT U HOY-Xdy KOMITAHUH HA YPOBHE JIyYIITHUX
MHUPOBBIX CTaHAAPTOB. B cocras I'pynibl @M/ BxOAAT
4 MPOU3BOJCTBEHHBIE IJIOMAJIKH, 3 OT/EIBHBIX
KOHCTPYKTOPCKHUX OIOPO, HAyYHO-UCCIIEAOBATENbCKUM
LIEHTP, HECKOJIBKO CEPBUCHBIX NMPEATIPUATHI.
TlapanTuen KayecTsa NPOAYKLUH ABJIAETCS
CepTUMPHUKANUA NPEATIPUATHA U COOTBETCTBHE CUCTEM
YIIPABJICHUSA KA4€CTBOM MEXIYHAPOJHOMY CTAHIAPTY
ISO 9001, API Q1, a TakxKe CEpTU(PUKATB COOTBETCTBHUS,
osy4eHHble npeanpuaTuamu I'pynnst PH no
KaK/JIOMY By IPOAYKIIHN.

OCHOBHBIE HATIPABIEHUA JEATETBHOCTU:

m [IpOBeIEHNE HAYYHO-UCCIIETOBATEIBCKHUX U OITBITHO-
KOHCTPYKTOPCKHUX Pab0OT B OTHOIIEHUH HOBBIX
06pa3110B OO0OPYAOBAHUS.

m [IpOn3BOACTBO OOOPYOBAHNUS, B TOM YHCJIE:

* KOJITIOOMHT'OBBIX KOMILJIEKCOB;

* 430THBIX HAIHETATEJIbHBIX KOMILIIEKCOB;

* KOMIUIEKCOB OOOPYJOBAHUA IS TUIPABIAYECKOTO
Pa3phIBa IJIACTA;

* KOMIUIEKCOB ITOBBIIEHUA HEPTEOTAAYH IIACTOB;

* [IEMEHTUPOBOYHBIX KOMILIEKCOB;

* BHYTPUCKBAXKUHHOI'O OOOPYJOBAHUA.

m KOMIUIEKCOB 15t OYPEHUSA U3 TOPHBIX BEIPAOOTOK.

m TexHudeckasa nojAepKKa Ha MPOTAKEHUN BCETO
JKM3HEHHOT'O [IUKJIA TPOAYKIIHHN.
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Latest offers for oilfield service. Combined
solutions

Pavel LAKTIONOV, Deputy Director, Head of External
Business Activities, Sales and Service Department, FID
Group

FID Group is a group of Belorussian and Russian
companies developing the advanced technologies
on the territory of Eurasian Economic Union and
creating innovative equipment that allows to improve
hydrocarbons production efficiency. The use of FID
Group’s products will provide customers with high
efficiency and reliability, environmental safety and
flexibility during their operations thanks to the highest
standards technical solutions and advancements
applied by the Group. FID Group consists of 4
production facilities, 3 construction departments,
research center, and a number of service companies.
The product assurance is granted by the fact that
the Group has been certified for conformity with
the specifications of the international standards ISO
9001, API Q1, as well as by the conformity certificates
obtained by FID Group for each of its product types.
The main activity areas of the Group include:
m Research, development, and engineering of new
equipment.
m Equipment manufacturing, including the following
items:
* coiled tubing units;
* nitrogen units;
* hydraulic fracturing fleets;
» enhanced oil recovery complexes;
* cementing units;
* downhole equipment;
» complexes for drilling of wells out of mine openings.
m Technical support during the whole product lifecycle.
More than 300 units of equipment manufactured by
FID Group are currently in operation on the territory
of CIS countries. More than 15 years of successful
experience involving creation of innovation equipment
for high-tech oilfield service that has previously been
manufactured only in foreign countries allow us to offer



Bonee 300 exuHNI 0OOPYJOBAHUA IPOU3BOACTBA

I'pynnsl @H/] pabOTAIOT HA TEPPUTOPUN

crpan CHIL Bosee 15 neT yCremnoro oneTa 1o

CO3JAaHHIO MHHOBALITMOHHOT'O O60PYI0OBAHUSA IS

BBICOKOTEXHOJIOTUYHOT'O HE(PTETA30BOIO CEPBUCA,

paHee MPOU3BOAUBILIETOCS TOJIBKO B CTPAHAX AJIBHETO

3apy6eEKbs, MO3BOJIAIOT HAM CETOHSA NPEMJIOKUTD

HEPTECEPBUCY KOMITJIEKCHOE OTEYECTBEHHOE

pEIIEHNE OCHOBHBIX TEXHOJIOIMYECKUX 32124, MBI

MOJIATA€M, YTO TOJIBKO KOMIUIEKCHOE PEIIEHNE HA

6a3€ OTEYECTBEHHOT'O OO0OPYAOBAHMS, CO3/IaHHOI'O

HA YPOBHE JIyYITNX MUPOBBIX CTAHJAPTOB, TO3BOTUT

OTEYECTBEHHOMY HE(PTETA30BOMY CEPBUCY N30€KATD

KAaK TEXHOJIOTUYECKHUX, TAK U TOJIMTUYECKHUX PUCKOB.
OCHOBHBIE YCJIOBH S, CIIOCOOCTBYIOIMINE AKTUBHOMY

Pa3BUTHIO MHHOBALIMOHHOI'O OTEYECTBEHHOI'O

HEPTETa30BOIO CEPBUCA:

m [TOHMMaHME BIaJIENBIIAMU OU3HECA, TOII-
MEHEPKEPAMH CEPBUCHBIX U JOOBIBAIOIINX
KOMIAHUH HEOOXOIMMOCTH PA3BUTUSI COOCTBEHHBIX
TEXHOJIOI'MH KaK OCHOBBI JIJIS yCTPAHEHUA
MOJINTUYECKUX PHCKOB JIOJITOCPOYHOTI'O
CTPATETUYECKOT'O PA3BUTHS,

m CoszaHue npedpepeHIuii CO CTOPOHBI CEPBUCHBIX U
JIOOBIBAIOIMINX KOMITAHUN PA3BUTHIO OOOPYIOBAHUSA
U TEXHOJIOrU! Ha 6a3e nnpousBoauTesieit crpad EADC;

m [OTOBHOCTBb IPOM3BOAUTEIIEI IPEJIOKHUTD
KOMIIJIEKCHOE TEXHHUYECKOE PEMIEHUE ITOCTABIEHHBIX
OTPACJIBIO 33/1a4.

CTUMYJIAITUA IVIACTA MHOTO30HHBIX CUCTEM
3akaHauBaHuia Ha THKT

Cepeeti KOBAJIEB, pezuonanstivlii mereoxncep
Hnanpaesnenus pabomot uepes HK'T, Weatherford

MHOIr'030HHOE (MHOI'OCTAJUNHOE) 3AKAHYUBAHUE
CKBAXXUH — 3TO TPEHJ, TEKYIIETO BDEMEHU, KOTOPBIH
HaOHpaeT O60POTHI U3 TO/1A B I'OJl, COBEPIIEHCTBYS
U IIPHUBHOCS HOBBIE PENIEHU U TEXHOJIOrnu. Ha
CETOIHSAIIHUN JIEHb KOJIMYECTBO UHTEPBAJIOB B
MHOTO30HHBIX CKBAKMHAX PACTET B IPOTPECCUN
Y BPEMEHU OKA3aHUS YCIIYT HA OJTHOM CKBAKHHE
COOTBETCTBEHHO. MBI TOTOBBI IPEJJIOKUTD P/
MOPOAYKTOB, KOTOPBIE TO3BOJIAT CHU3UTh BDEMEHHBIE
3aTPAThl HAd CTUMYJIALIHIO IUIACTA.

CoBpeMeHHBbIE TEHACHIIUH Hed)TecepBHuCca —
MPEIIOKEHUA MMPOU3BOTUTES

IO.B. BEJIYI'HH, navanshur Ynpasaemus npooaxnc u
npoosucerusn npooyruun, C3AO «PHIMAIIL

B HacToOsIIEE BpEMSA B OOIACTH CEPBUCHBIX YCIIYT
B HE(PTEra30/J00bIBAIONIECH OTPACTH HAOIIOACTCS
WHTEPEC U CIIPOC HA HOBBIE TEXHOJIOTUH, U,
CJIEIOBATEBHO, HA BBICOKOTEXHOJIOTUIHOE,
HAJIEXKHOE U COBPEMEHHOE 000pyAoBaHMe. Kak
HUKOI/ZIA B 9TOT IICPUO AKTYAJIbHBIM ABJIACTCA
3P HEKTUBHOE B3AaUMOJECUCTBUE MPOU3BOIUTECH C
CEPBUCHBIMH KOMIIAHHUSIMH, PE3YJIETATOM KOTOPOT'O
CTaHOBUTCS CO3/IaHNE O6OPY/IOBAHIS, MAKCHMATBHO
COOTBETCTBYIONMIEI'O TPEOOBAHNAM PBIHKA.

B oxs1azie mpeicTaBIeHbl COBPEMEHHBIE 2
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a complex domestic solution for the main technology

tasks. We think that only complex solution on the

base of domestic equipment manufactured on a level

with the highest world standards will allow our oilfield

service to avoid both technological and political risks.

The main factors facilitating the dynamic
development of high-tech domestic oilfield service
include:

m Understanding of the owners and top managers
of service and production companies that it’s
necessary to develop own technologies as the base for
mitigation of political risks to the long-term strategic
development;

m Preferences from service and production companies
that support the development of equipment and
technologies by the Eurasian Economic Union’s
manufacturers.

m The readiness of manufacturers to offer complex
technological solutions that will solve the main
industry tasks.

CT Stimulation of Multizone Completion
Systems

Sergei KOVALEV, Region Thru-Tubing Product Line
Manager, Weatherford

Multizone completions of wells it is a trend of
the current time which grow up from year to year,
improving and introducing new conclusion and
technologies. Today, the quantity of intervals in
multizone wells grows in a progression, time of
rendering services respectively. We are ready to
offer few products which will allow to lower time
expenditure on layer stimulation.

Modern trends of oilfield service. Offers
from the manufacturer

Yuri BELUGIN, Head of Products Sales and Promotion
Department, NOV FIDMASH

Today, there is a high interest and demand for new
technologies and, therefore, for high-tech reliable
equipment in the oilfield services sector of oil and
gas industry. More than ever, a very important role
over that period plays an effective cooperation
between manufacturers and service companies. This
cooperation results in creation of equipment, which
maximally satisfies the market requirements.

The report presents up-to-date developments and
modifications of coiled tubing equipment, injectors,
nitrogen units, as well as the new generation of data
acquisition complex for acid fracturing,

Well interventions with CT application in
post-frac wells of Samaraneftegas, JSC

A.L ABLOV, Head of CT Department, Packer Service, LLC 4
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Pa3paboTKH U MOAN(PHUKAIINH KOITIOOUHI'OBOT'O
060PYIOBAHUS, THKEKTOPOB, A30THBIX YCTAHOBOK,
4 TAKKE HOBOE MTOKOJIEHHE U3MEPUTETIBHO-
perucrpupyromero komiiekca CKP.

I'eosoro-rexXHu4YeCKHue MEPOIIPUATHSA C
npumeHeHuem rexHoaoruu 'HKT Ha ckBa-
*kuHax OAQO «CamapanedTeras» mocae I'PII

AJLABJIOB, pyrosooumens cayxcoo. I HKT,
000 dlaxep Cepsuc»

B noknaze pacCMOTPEHBL:

e I'UIPOANHAMUYECKUE UCCIIEAOBAHUS IPH

HOPMAJIM3a1IMH U OCBOEHUU CKBAXXMH niocse I'PIT;
¢ ONBIT IPUMEHEHU S TIEHHBIX CUCTEM TPU

HOPMAJIN3a1M1 CKBaXKUH ¢ AHIT/I

IIpoBeAEHNE FEOIOTO-TEXHUYECKUX MEPONIPUATUIA
metonoM I'PITnipenycMaTrpuBaeT OIITUMU3ALIHIO
PabOoTHI CKBAXKUH C BHEJJPEHUEM OOOPYJOBAHUS
YOLH. ITpy HOpMaInu3avii 1 OCBOEHUH CKBAKHUH
nocsie I'PIT ¢ uCnonb30BaHUEM OOOPYAOBAHUSA
I'HKT npou3BOAUTCS 3AIUCH B IAMSTh 3A00HHBIX
apaMETPOB AABJICHUA U TEMIIEPATYPBL Ha OcHOBE
JIAHHBIX ITO IPUTOKY U 3a00NHBIX ITAPAMETPOB
cnenuanucTel OAO «CamapanedTeras» NPOU3BOIUT
OA00P NOTPYKHOTO OOOPYIOBAHUSL.

B ycnoBusax AHTI it 3 (HEKTUBHOM IPOMBIBKH
CKBaXUH nocjie I'PIT npoBeieHBI PAOOTEI C
NPUMEHEHNEM IEHHBIX CUCTEM, KOTOPBIE YIYIIIAIOT
Ka4ECTBO IPOMBIBKH C BBIHOCOM MEXAHUYECKUX
MIPUMECEN U TBEPJAOU (PA3BL

IIpoBeeHHE 3AITHCH PACIIPEAETICHHOH
TEMIIEPATYPHI BO BpEMs IIPOBEAECHHU A
KHCJIOTHBIX OOPA0OTOK KAPOOHATHBIX
KO/LIEeKTOpOB ¢ THKT

Mancyp AITIMOB, Janusap AIPBIHOB, Apmem CABHH,
Huwxonait KYJIHHHY, Anmorn bYPOB, Koncmanmium
BYFP/THH, dIlnombepoice»

KHuCIOTHAS CTUMYIAIUSA KAPOOHATHBIX
KOJUIEKTOPOB ABJISIETCS OJTHUM U3 OCHOBHBIX
METOJOB IO YJIYUYIIEHHIO OOBIYH U IPUEMHUCTOCTH
Ha HEPTETA30BBIX MECTOPOXKECHHUAX. BBLIO
OPOAHATIHU3UPOBAHO MHOKECTBO PA3ITUYHBIX
PE3YIBTATOB IPOMBICJIOBBIX UCCJIEJOBAHUI IO
MHTEHCU(PUKAITUH IPUTOKA TP IOMOIIIH YCTAHOBKH
rubkux HKT (I'HKT), rae npuMeHEHHE OTKIIOHEHUS
MNOTOKA (PIIOM/1A JOCTUTAJIOCH 34 CYET IPUMEHEHU S
PAa3IMYHBIX Ie1E00PA30BATENEH, SMYIBIUPOBAHHON
OTKJIOHAIOIIEN KUCJIOTHI, CAMOPACIAAAIOIIUXC
BOJIOKOH MJIU COBOKYITHOCTH 3THX METO/IOB 151
Pa3pabOTKH YCOBEPIIEHCTBOBAHHOM METOJUKH
KUCJIOTHOM O6PAa0OTKH.

OTCyTCTBHAE KOHTPOJIA HAJ| PA3MEIIEHUEM
JKMJIKOCTEN MPH NPOBEAECHUN KMCIOTHOU OOPa0O0TKH
MOJKET IIPUBECTH K TOMY, YTO IIPU UX IPOBEACHUN HE
OYZET JOCTUTHYTA MAKCUMaJIbHAS 9P(PEKTUBHOCTD
WJIU JK€ PE3YIBTATHI BOOOIIE 6y1yT OTPHULIATENbHBIMH,
4TO BIIOCJIEACTBUN MOXKET IIPUBECTH K TOPA3/I0
OOJIBIINM 3aTPATAM.

JlaHHBIN JOKJIA]] OTTUCBIBACT LIEJICBOE UCCIICAOBAHHE
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The following items are considered in the report:

* Well testing during post-frac development and
cleaning of wells;

» Experience of foam systems application during
cleaning of wells with abnormally low formation
pressures.

Well interventions that include hydraulic fracturing
operations involve optimization of wells operation with
installation of ESP units. During post-frac development
and cleaning of wells with CT equipment utilization
we perform recording of bottomhole temperature and
pressure values. Based on the flow data and bottomhole
parameters, the specialists of Samaraneftegas, JSC
perform the selection of downhole equipment.

Under the conditions of abnormally low formation
pressures, the effective post-frac cleaning of wells
included the application of foam systems that increase
the quality of cleanouts and facilitate lifting of solid
particles.

Distributed temperature data acquisition
during coiled tubing matrix stimulation in
carbonate reservoir

Nikolay KULINICH, Mansur AGLYAMOV, Arteny SAVIN,
Daniyar AGYNOV, Antonn BUROV, Konstantin BURDIN,
Schlumberger

Carbonate acidizing is one of the main techniques
for improving the production and injectivity in oil
and gas fields. Various studies and field stimulation
results were analyzed to develop a fit-for-purpose
acid stimulation treatment design placed with coiled
tubing in which diversion is achieved by using in-situ
gelation, emulsified diverting acid, degradable fibers, or
combinations of these methods.

The lack of downhole fluid placement control during
the pumping of stimulation treatments may cause these
jobs to not achieve the maximum stimulation effect
or even fail, which may eventually call for more costly
solutions.

An innovative stimulation approach was applied on
a sour gas injector well in a carbonate oil field in the
Caspian region. The field is characterized as a naturally



MHHOBALIMOHHOI'O OJXO/AA K UHTEHCU(PUKAITIH
MPUTOKA, UCTIOJIb30BAHHOI'O HA T430HATHETATEIBHON
CKBAXXKWHE HA KAPOOHATHOM MECTOPOXKJEHNU

B KacrmmitckoMm pernoHe. DTo MECTOPOKACHUE
XAPAaKTEPU3YETCA ECTECTBEHHOM TPEINHOBATOCTDIO,
MOIIHBIMH, TPOAYKTHBHBIMH KAPOOHATHBIMH
OTJIOKEHUSIMU C BBICOKUM cofiepykarmeM H,S. [iist
yrummzauuu H,S u ynyumenus HedreoTgadu
JIOOBIBAEMBII IOy THBIH I'd3 3aKAYUBAECTCS

O6PATHO B KOJJIEKTOP YEPE3 HATHETATE/IbHBIE
CKBaXUHBL THHOBAITMOHHBIN METO/] IPHMEHEHUS
ON'TOBOJIOKOHHOM TEXHOJIOTUH JJIsI [TOTY4EHUS
pacnpeeseHHbIX TEMIIEPATYPHBIX 3aMepoB (PT3) u
3a00MHBIE JATYHKU 3AMEPA IABICHUA-TEMIIEPATYPHL,
M JIOKATOP MY(PTOBBIX COEAMHEHNUI OOCATHBIX

TPYO, AENMAIOIINH 3AMEPBI B PEKUME PEATIBHOTO
BPEMEHU, OBUIN UCIIOIb30BAHBI B JAHHOIM CKBAXXUHE
JUIS YBEJTMUEHUS PE3YIBTATUBHOCTH KUCIOTHOM
CTUMYJIALINN.

Texnonorua PT3 6b11a npruMeHeHa 11 JTydIIero
TMOHUMAHMUS IBUKEHUA (DJIIOM/IOB IIPU KMCJIOTHOMU
06pPa6OTKE KOJJIEKTOPA C ITIOMOMIBIO TOTYYEHU S
JAHHBIX B PEXKUME PEATIBHOTO BDEMEHH, UTO 1AET
BO3MOKHOCTb OITUMHU3HUPOBATH 3aKAYKY KUCTIOTHI ITO
BCEMY LIEJIEBOMY UHTEPBANTY. AHau3 PT3 cpasy nocne
3aKAa4YKHU BBIABUJI IIEPETOK U IPOJEMOHCTPHUPOBAII
XOPOMIYIO KOPPETAUIO MEKAY KUCIIOTHOU PEAKITUEN
C KapOOHATHBIMH IOPOAAMH U ITPOMOPLIUOHAIBHBIMHA
TPEHJAMH BOCCTAHOBJIEHUA TPO(PUIIA TEMIIEPATYP IO
IUIACTOBOMY UHTEPBAITY.

IIprnMenenne JTaHHOU METOAUKU ITO3BOINUIIO
YBETUYHUTD OOIIYIO YBEPEHHOCTD B IPUHATUN
pELIEHN BO BPEMS BBITTOJTHEHH A OOPA6OTKH, UYTO
06€ECIEYNIIO YIYYHIEHHYIO CTPATETHIO PA3MEIIECHNS,
B PE3YJIBTATE YETO NOBBIMAETCA 3(P(PEKTUBHOCTD
UHTEHCU(PHUKALIUY IPUTOKA. Y TAHHOH TEXHOJIOIUHY —
©€3yCJIOBHBIN IOTEHIUA CTATD CAEAYIOMUM
BA’KHBIM 3TAIIOM B 3BOJIIOLIUU CTPATETUI IPOBEACHUSA
KUCJIOTHOIM 06paboTKM B KACIIUIICKOM pETHOHE.

CoBePIUICHCTBOBAHHUE IIPOILIECCOB JOOBIIH
BBICOKOBS3KHUX He()TEI 1 METOTOB
yaanenusa ACIIO Ha OCHOBE IIPHMEHECHH A
KOJITIOOHMHIOBBIX TEXHOJJOTHIH

AM.TAJTHMOB, . m. H., HAYANHUK 0MOela,
OAO AHK «bawnegdmv> OO0 Baunedmo-/oobia»
HIZIY Hexmazyuiredmo»

B nokajie npeicTaBieHbl Pa3paboOTKY,
MO3BOJIAIONINE ONTUMHU3UPOBATE MPOLIECC JOOBIYU
BBICOKOBSI3KUX HE(PTEN U TEXHOJIOTUIO YIAJICHUS
CKBXKUHHBIX OTJIOKEHHH 34 CIET AJPECHON JOCTABKHU
pabodero areHTa B CKBAKMHY ¢ momomibio I'HKT.
[ToKka3aHBI PE3YIBTATHL TAOOPATOPHBIX HCCIIETOBAHUN
Y IIPOMBICJIOBBIX UCTIBITAHHUM.

HHBCCTI/IHI/IOHHHC IIPOECKTHBI B
He@TEerazoBoM KOMILIEKCE

PA HUT'HJIOB, kommepueckuil oupexmop
OO0 Iexrocmpotinuunz»

00O «TexnocTponnuauur» (PO, MOCkBa) — 3TO
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fractured, thick, and prolific carbonate formation with
high H,S content. To dispose of H,S and improve oil
recovery, the produced sour gas is injected back into the
reservoir through injector wells. An innovative method
using fiber optic technology for acquiring distributed
temperature survey (DTS) measurements and a real-
time downhole sensor tool providing pressure and
temperature measurements and casing collar location
were used in this well to improve its injection potential.
DTS technology was utilized to better understand
the movement of stimulation fluids into the reservoir
through real-time monitoring, thus providing the
capability to optimize the acid injection along the
target zone. The DTS analysis during the post-acid
injection stage identified crossflow and provided good
correlation between acid reaction with carbonates and
proportional warm-back trends along the formation.
The adoption of the technique enabled increased
overall confidence in decision making during treatment
execution, which allowed an improved placement
strategy, resulting in increased stimulation effectiveness.
This technology has the potential to become the next
important step in the evolution of acid stimulation
strategies in the Caspian region.

Improvement of high viscosity oil
production processes and methods of
asphalt, resin and paraffin deposits removal
with coiled tubing technologies application
AM. GALIMOV, Ph.D in Technical Sciences, Head of
Department, Bashneft, Bashneft-Dobycha, LLC,

NGDU Chekmagushneft

The report presents the developments that allow to
optimize the process of high-viscosity oil production
and the technology of downhole sediments removal
due to address delivery of working fluid into well with
the help of CT. The results of laboratory and field tests
are shown.

Investment projects in O&G complex

Ruslan IGILOV, Commercial Director at
Technostroyleasing, LLC

Technostroyleasing, LLC (REF, Moscow) is an
independent non-bank leasing company, one of the few
firms that succeeded in investment to O&G complex
(O&G service), fuel and energy complex, small and big
energy, which offers not only financial services, but
also support in finding suppliers and manufacturing
plants. Besides, while dealing with the manufacturing
plants, Technostroyleasing, LLC is capable of reducing
and optimizing the delivery costs for the customer.

Such services provided for the company's success
and enabled it tying partnership links with the major P
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HE3ABUCHUMasI HEOAHKOBCKAS IM3UHTOBAsI KOMIIAHUS,
OJJHA U3 HEMHOTI'HX, YCIIENITHO JACHCTBYIOMUX U
CHELUAINU3UPYIONIAACT HA UHBECTUITUOHHBIX
MPOEKTAX B chepe HEPTEra30BOrO KOMIIIEKCA
(HedTecepsuca), TOKa, Ma10ii 1 60IBIION SHEPTETUKU
U NIPEAIATAIONIAS IOMUMO (PUHAHCOBBIX YCIYT €IIE U
HOAJIEPAKKY C TOUKH 3PEHUS 1000pa «TToCTaBIUKa> —
3aBoga-usrorosutesst. Kpome toro, OO0 «TexHO-
CTPOMIU3UHI», B3AUMOJEUCTBYsI HAIIPSAMYIO C
33aBOJIOM-U3TOTOBUTENEM, IPEJIATAET BO3MOXKHOCTD
CJIeJIaTh SKOHOMMKY 3aKA34HUK4 60JIEE€ BBITOJHOM U
ONTUMU3HUPOBAHHOM, 4 TAKXXE MUHUMU3UPOBATD
CPOKH IOCTABKU O60PYNOBaHUSA. IMEHHO 3THU
COCTABJIAIONINE U CTAJIU OTHUMH U3 OCHOBHBIX
CJIATAEMBIX YCIIEXA KOMITAHUH, TTIO3BOJIUBIINX €M
HAJIAIUTh NAPTHEPCKHUE OTHOMIEHUS C KPYITHEUIITNMU
3aBOJIAMHU — U3TOTOBUTEIIAMU HE(PTETA30BOTO
060pYAOBAHNUS, B YHCJIO KOTOPBIX KAK OCHOBHOI U
crparerndeckuii napraep sxogur C3A0 «PMIAMAIIL>
(BxoguT B NOV). OO0 «TeXHOCTPOMIU3NUHT >

(P®, MOCKBA) — O(PHUIIUATIBHBIN (PUHAHCOBO-
JIM3UHIOBBIN mapTHEP NOV FIDMASH, 0(hUIiaIbHbIM
(PHUHAHCOBO-TTU3UHI'OBBIM ITAPTHEPOM SABJIAETCA C
ceHTsA6ps 2012 roza 1o HaACTOSIIIEE BPEMSL.

IIpuMeHeHHe a30THBIX YCTAHOBOK
mpu padore c THKT

KA. JTVBOBHI[KHH, 3amecmumens oupexmopa no
MexXHON02ULU NPOUIBO0CNEA,
OO0 dHegpmeXumlIpomllosonncoe»

B gok1aie mOCTaBIEHBI IEIU IPUMEHEHM S A30THBIX
YCTAHOBOK, IIEPEYNCIEHBI MOJU(PUKAITUH UMEIOINXCS
HA PAHKE A30THBIX YCTAHOBOK U JaHA CPABHUTEIbHAS
XAPAKTEPUCTHUKA UX TEXHUUECKUX BO3MOKHOCTECH.

IToAPOOHO PACCKA3AHO OO ONBITE PAOOTHI C CEMBIO
A30THBIMH yCTAaHOBKaMU ['Y-16/22, T'V-20/25,TV-30/30
nponu3BOACTBA PO, ¢ moMOmBIo KOTOPBIX ¢ 2008 roga
npousseneHo 3500 onepanui o OCBOEHUIO CKBAKUH
Ha MECTOPOXAeHUAX Ypaso-IToowkbsa. B 2014 rogy
BBIIIOJIHEHO 73 ONEPALMU 10 HOPMAIN3AIUU 320605 U
OCBOEHHIO CKBAKHH. YCIIENTHOCTB PA6OT COCTABUIIA
95%. IIpOaHaIN3UPOBAHDI IIPUYUHDI HEYCIIEXa 5%
onepanui. JJanbl yHUBEPCAIbHBIE PEKOMEHIAITAN TTO
MPOBEIEHUIO PAOOT.

Bo BTOpO#1 yacTH IOKIA1a pACCMOTPEHA
WHHOBAI[MOHHAS TEXHOJIOT' U YKPEIJICHU S
KOJIJIEKTOPA OT BBIHOCA ITECKA B HE(PTSIHBIX CKBAXKUHAX,
OCHOBAHH4$ HA IPUMEHEHUH KPEMHUNOPraHUYECKOT'O
HOJIMMEPA, JAHBI PEKOMEH/IAIINHU I10 BBIOOPY
CKBaKHHBI JJI1 IPUMEHEHM S TAHHOU TEXHOJIOTUU 1
HOAPOOHO PACCKA3aHO OO 3TANAX BBIIIOIHEHHS PAOOT.
CaenaHsbl CJIEIYIONIHE BBIBO/IBL: OOPA3YIOUINIICS B
pE3yAbTaTe B3aMMOACHCTBUA KDEMHHUHOPIAHNYECKOI'O
HOJIMMEPA C IIECKOM U IIPOAYBKH 430TOM IIECYAHUK
0061212€T BBICOKMMU IIPOYHOCTHBIMU CBOHMCTBAMH,
YTO UCKJIIOYAET BBIHOC MEXAHUYECKUX IPUMECEN B
CKBaKHHE, [IPU 3TOM IPOHHUIAEMOCTb 110 HE(PTH HE
YMEHBIIAETCH, 4 BO3pACTAeT Ha 27%. [IprMeHeHre
JIAHHOM TEXHOJIOTUH IIO3BOJISIET: YMEHBIIIUTD
BBIHOC II€CK4; IIPOJJINTD CPOK SKCILIYATAN
BHYTPHCKBA)KHUHHOI'O OO0OPYJJOBAHMST; CHU3HUTD
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producers of O&G equipment including such strategic
partners as NOV FIDMASH (which makes part of NOV).
Technostroyleasing, LLC (RF, Moscow) has been an
official financial and leasing partner of NOV FIDMASH
since September 2012.

Application of nitrogen units during
CT operations

Konstantin DUBOVITSKIY, Deputy Director, Production
Engineering, NefteHimPromPovolzhje

The report narrates about the purposes of nitrogen
units’ application, and the types of commercially
available nitrogen units. The comparative analysis of
these units is presented in the report as well.

Also, the report includes detailed information about
operational background of seven GU-16/22, GU-20/25,
and GU-30/30 nitrogen units manufactured in Russia.
These units have performed more than 3,500 well
development operations at the fields of Ural-Povolzhje
region since 2008. A total of 73 well cleaning and
development operations were performed in 2014.

The success rate was 95%. The failure origins of the
remaining 5% of operations were also analyzed in the
report. General advices were given as well.

The second part of the report contains the
information about the innovation technology on sand
production protection in oil wells. The technology is
based in the application of organo-silicon polymer.

A set of recommendations on selection of wells
suitable for technology application was given.

Detailed information about project completion stages
was included in the report as well. The following
conclusions were made: the sandstone that is formed as
aresult of organo-silicon polymer and sand interaction
has high strength properties. This eliminates lifting of
solid particles, while oil permeability increases by 27%.
Application of given technology enables: reduction

of sand production; increase of downhole equipment
lifespan; reduction of well workver costs.

Presentation of gas separating device
during frac ports milling after multi-stage
fracturing

V.LITVINENKO, Head of C'1-2 Project, Packer Service, LLC

The technological result of a gas separating device
operation is the possibility to create a pressure
communication between the tubing annulus,
production string and CT in low formation pressure
wells. Such communication is realized by means of
circulating sub utilization as a part of milling assembly,
and its control from the surface on the basis of nitrided
fluid injection during milling. Regular release of
nitrided fluid pressure above the downhole drilling



3aTPATHI HA ITIPOBEACHHEC KAITUTAJIbHOI'O PEMOHTA
CKBaKHH.

IIpe3eHTAITHS TA30CEIAPHUPYIOIIETO
YCTPOMCTBA IIPH PA30ypPUBAHUH (PPaK-
nmopToB 1nocjie MI'PII

B.B. JIHTBHHEHKO, pyxogooumens npoexma I’ HKT-2,
OO0 dlaxep Ceperic»

TeXHOIOIrNYECKHUM PE3YIBTATOM PAOOTHI
I'a30CEIAPUPYIOLIEIO YCTPOMUCTBA ABJIAETCA
BO3MOKHOCTDb CO3JAHUA TUAPOAUHAMNYECKOMN
CBSI3HU MEXTPYOHOI'O IPOCTPAHCTBA KOJIOHHBI HKT,
IKCIUTYaTallMOHHOM KOJMOHHBL U THKT B CKBaXKMHAX
C HU3KHUM IIJIACTOBBIM JABJICHHUEM IOCPEACTBOM
NPUMEHEHMS TPOMBIBOYHOI'O IEPEBOAHUKA
B COCTaBE (PPE3EPOBOYHON KOMIIOHOBKHU U
YIIPABJIEHUS C TOBEPXHOCTU HATHETAHHUEM
430TUPOBAHHOM JKUJKOCTU ITPU (PPEIEPOBAHUMN.
ITOCTOSTHHBIN COPOC AABIEHUS A30THPOBAHHOI
2KHUJIKOCTH BBIIIIE BUHTOBOTI'O 3100MHOT'O JIBUTATEIA
MOBBIIIAET KAYECTBO (PPEIEPOBAHUA (IPOXOAKH) C
3(pPEKTHUBHBIM BEIHOCOM ITPOYKTOB (PPEIEPOBAHMA
U MEXAHHUYECKHUX IIPUMECEN 6€3 JOMOTHUTENTBHBIX
MPEBBIIAIOMMNX HAIPY30K Ha B3/I. TlonxBaTbiBas
MOTOK JKHUJIKOCTH, CO3/JaBAEMBII BpAIIEHUEM (Dpe3epa
B3, BEIXOAAIAA A30TUPOBAHHAA ) KUJKOCTD U3
IITYLEPOB IPOMBIBOYHOTI'O IIEPEBOJHUKA BHIHOCUT
HA [MOBEPXHOCTD IIPOAYKTHI (PPE3EPOBAHNUA,
MEXAHUYECKUE ITPUMECH, TTPOIMITAHT U T.JI,

IIpumenenue 'HKT 11 ynipaBieHUs
mydTamu MI'PII

K. BACAHOB, J]. CEPUKOB, /1 JEMEHYYK,
dIlmomobepices

TexHosorus <ITEXAS TWO-STEP» — 31O MeTo[,
MI'PIT B rOPHU30OHTAIBHBIX CTBOJIAX, IIPU KOTOPOM
O4EPEAHOCTD CTUMYJIALUY UHTEPBAJIOB OTIMYAETCA OT
CTAHJAPTHOM. B ciydae TpexcTaguiHON KOMIIOHOBKU
npousBoacTBo MI'PIT HaunHaeTcsa c nuaTepBata Ne 1
(CamMOro HMXKHETO), TOCJIE Yero npoussogutcs I'PIT
UHTEPBAIA Ne 3, 11 B HOCIEHIOIO OYEPED IIPOBOIUTCS
T'PITuntepnana Ne 2. CyTb TEXHOJIOT U 3aKJII0YACTCH
B TOM, YTO ITOCJI€ NpoBeacHU I'PIT Ha ABYX KpaHUX
UHTEPBAIAX B IIPOMEXYTOYHOM MHTEPBAJIE CO3LACTCA
JOIOIHUTEIbHOE HAIIPAXKEHUE, YTO CO34A€T YCIIOBUA
JUIA IIOJIYYEHH A Iy YU X [IAPAMETPOB TPEIIUHBI IIPH
nposegeHud I'PIT Ha 3TOT IPOMEKYTOYHBIN UHTEPBAJL
TToMuMO noCsIEAOBATENBHOCTHY NTPOBEAeHUA P11,
OCOOBEHHOCTBIO JAHHOU TEXHOJIOTUU SABJIAIOTCS
060pPYAOBAHUE — MEXAHUYECKUE CIABUKHBIE MY(DTHI
(PremiumPort), OTKPBIBAEMBIE/3AKPBIBAEMBIE IIPU
IIOMOIIH CIIELIMAJIBHOI'O MTHCTPYMEHTA — KJIIOY4,
crryckaeMmoro Ha 'HKT. DTo O3BOJAET OTKPBIBATD
U 3AKPBIBATb MY(PTHI B )KETAEMOM MOPSJIKE U
npousBoANTE I'PIT Ha KOHKPETHBIN HUHTEPBAJ JIMOO
OTCEKATb BOJIOHOCHBIE 30HBL. TaKKe NOABIAETCA
BO3MOKHOCTbD BIIOCJIEACTBUU IIPOU3BOIUTD
noBTOpHbINA ['PIT Ha KejtaeMbli UHTEPBAJL

B asrycre 2014 rozaa B 3anagHou Cubupu 614

IIPOBEICHA OJIHA U3 IIEPBBIX PAGOT MO JAHHOM 3
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Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference

motor improves the milling quality and increases

the efficiency of milling products removal and solid
particles lifting with no additional loading of the
downhole motor. The nitrided fluid that comes from
circulating sub chokes picks up the fluid flow created
by mill rotation and carries the milling products, solid
particles, and proppant to the surface.

Application of Coiled Tubing for controlling
port MSF

K.BASANOV, D.SERIKOV, D. DEMENCHUK, Schlumberger

<I'EXAS TWO-STEP> technology is MSF method
when stimulation sequence is different from standard.
In case of three stages completion fracturing starts from
port 1 (the lowest one), then fracturing done on port 3
and at the end on port 2. Fracturing on two outermost
intervals creates additional stress at middle zone that
positively affect frack parameters in middle zone when
it is stimulated. Besides fracturing sequence the feature
of this method is equipment: mechanically movable
ports (PremiumPort) activated by special shifting tool —
key to be run on CT. It allows ports to be opened in
desired sequence and to perform fracturing on target
interval only or isolate water zones. Additionally there
is possibility to perform re-frac on desired intervals
afterwards.

In August 2014 in Western Siberia one of pilot
operations with CT on this technology was performed.
The job was done successfully and flow rate of the well
after fracturing exceeded flow rate on similar wells
after conventional MSF. The operation was done on
sidetrack completed with 102 mm liner with three
multi-use ports separated by oil sellable packers. CT
operations (ports manipulation, cleanout and kick off)
on such well completion could be done in 3—4 runs in
case efficient cleanout without shifting tool change to
wash BHA (for intermediate cleanouts between stages)
is possible. Possibility of cleanout with tool should be P
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Texnonoruu ¢ 'HKT. Oneparus 66114 BBIITOJIHEHA
YCIENIHO, ICONUT CKBAKUHBI IIPEBBIIIACT 1COUT
AHAJIOTUYHBIX CKBAKHH, I7ie paboThl 11O I'PIT
TNPOU3BOAWINCH 1O CTAHAAPTHOU TeXHONornu MI'PI1.
PaboTa OpU1a IPOM3BEACHA HA CKBAKHHE IIOCIIE

3bC co cnymeHHbIM XBOCTOBUKOM 102 MM € Tpema
MHOT'OPA30BbIMHU (PPAK-TIOPTAMU, PA3JETEHHBIMHA
HedTeHabyxamumu nakepamu. Pa6oret THKT o
MAaHHNYJIALIUAM C IOPTAMHU U IIPOMBIBKE C OCBOEHHUEM
HA JJAHHOM THIIE CKBAXKUHE MOTI'YT OBITh IPOBECHBI
32 3—4 CIIO npu ycJI0BUH BO3MOKHOCTH IIPOBE/ICHU S
MPOMBIBKM 0€3 CMEHBI UHCTPYMEHTA — KJIIOY4 HA
MPOMBIBOYHYIO HACAJKY JIJISA IPOMEKYTOUHBIX
MPOMBIBOK MexAy cTagusamu I'PIT. Bo3aMOXHOCTD
NPOBEACHUA IPOMBIBKH Y€PE3 UHCTPYMEHT
OINIPEJEIIAETCA IO PE3YIBTATAM ITIOBEPXHOCTHOI'O
TECTA IIepes PA0OTOH (B 3aBUCHUMOCTH OT PACXOZA

U [JaBJICHUA AKTHUBALINH K/II04a). MHAMKauen
YCIIENTHOT'O OTKPBITUA/3aKPBITHA IIOPTA ABJISAETCA BEC
I'HKT 1 HarHETATENbHBIN TECT, IPOBOAYIMBIH CPA3y
MOCJIE MAHUITYJIALUHN C IOPTOM.

Ha 0CHOBaHNH ITOJIyYEHHOT'O OITbITA OBUIN
HAMEYEHBI IIATI'M 10 OIITUMHU3ALIH pA0OT B OyIyILIEM.
OnHMM M3 TAKUX ITYTEH ONTUMU3ALINHU ABJIAETCS
BHEJpEHUE 060pyRoBaHMs ceMericTBa ACTive:
Tension and Compression Sub, IO3BOJISIOMIETO
U3MEPATDH OCEBBIE U KPYTAIIUE HAIPY3KH HA
3200MHBIN HTHCTPYMEHT B PEKHUME PEATTBHOTO
BPEMEHU. DTO MO3BOJIUT HOJIYYUTD IOJTHBIA KOHTPOJIb
IIPH YIIPABIAEHUN CUCTEMAMU 3AKAHYUBAHUA, B
YACTHOCTH, IIOJIYYUTDb YETKYIO MHAUKALIUIO 3A1IEI1a U
OTCOEUHEHUS MHCTPYMEHTA OT MY(DTBL

TexHOJIOTUH (hpe3epOBAHHUSA IIOPTOB
MI'PII 1 HOpMAIH3AIIHH CTBOJIA IIPH
BHYTPHCKBAKHUHHEBIX pA00TaX HA
reo(pu3uIECKOM Kabeie

AA. TOIIOPKOB, merneoxcep no pazeumauio ousmeca,
000 Benmax Otinguno Cepsucec (PYC)»

C TOro Bp€MEHH KaK KOHIICTIIUS IIPOBEACHUS
(Ppe3epOBOYHBIX pAOOT HA KAGEJIE ObLIA IPEACTABICHA
(2005 ropm), onepaTopbl KOMIIAHUU 110 BCEMY MUDPY
YCIICUTHO IPUMCHAIOT JAHHYIO TCXHOJIOT'UIO
JUIA yCTPAHEHUS PA3/IMYHBIX IIPENATCTBUI B
TOPU3OHTAIBHBIX CTBOMAX. C UCTIOIBb30BAHUEM 3TOHU
TCXHOJIOTHUU IIPOU3BOAUTCA YAAJICHUC PA3TMYHBIX
OTJIOKEHHUH, OCTATKOB LIEMEHTA, (PPE3EPOBAHUE
IEMCHTHBIX MOCTOB, 3aKJIMHHUBIIMX KJIAIIAHOB,
33/IBUIKEK M [IPOYUX HEPAOOTAIOIUX JIEMEHTOB
3aKAHYUBAHUS CKBAKUH. [IpH 3TOM HOIB30BATEIHN
JIOOUBAIOTCS HauboJee 3PHEKTUBHOIO MPOU3BOACTBA
BHYTPUCKBAKUHHBIX PAOOT C TOYKH 3PEHUS
(PMHAHCOBBIX U BDEMEHHBIX 3aTPAT.

T'oBOPst 06 OIBITE NOJJOOHBIX PAOOT C UCTIOIB30BA-
HUEM CKBA)KMHHOTI'O TPAKTOPA U (ppe3epa, CTOUT
BBIZICJIUTD IBA 0cob60 YCIICHIHBIX HATIPABJICHU A:

1. ®pesepoBanue mapoB U cefet B noasecke MIPIT,
XOPOIIO 32PEKOMEH/I0BABIIIEE ceOst B KacnmuiickoM
peruone, rae B 2014 rogy ObUIH IPOBEAEHBI HECKOJIBKO
PaboT 1O (PPE3EPOBAHUIO IIAPOB U CEAAEI IIOPTOB
noasecku MI'PIT.
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defined based on surface function test results before
the job (depends on activation rates and pressure).

CT weight and injection test straight after port
manipulation are positive indications of successful port
sliding sleeve activation.

Based on experience received future optimization
steps were defined. One of such steps is introduction of
ACTive family equipment: Tension and Compression
Sub that allows monitoring of axial and torsional loads
on tool in real time. The equipment will provide full
control on completion systems and clear indication of
tool engagement/disengagement from sliding sleeve.

Technologies of multi-stage frac ports
milling and bottombhole cleaning during
well intervention with logging cable
utilization

A.A. TOPORKOV, Business Development manager, Welltec
Oilfield Services, LLC (Rus)

Since the time when the concept of performing
milling operations on cable was introduced in 2005
operators all over the world have successfully applied
this technology for horizontal wells clearance.

The technology is used for removal of various well
sediments and cement cuttings, for milling of cement
plugs, jammed valves, and other out-of-action elements
of well completion. Users of this technology achieve
high financial and time efficiency of their well
interventions.

Speaking about the case histories of combined
application of a downhole tractor and a mill, we should
highlight two successful directions:

1. Milling of balls and seats of the multi-stage
completion system in Caspian region. A number of
successful operations were performed there in 2014.

2.Removal of casing string scale in Canada. Such
operations have been performed there since 2013.

Such operations are usually performed with the
help of CT complex, which imposes a number of



2. YaaneHue OTIOKEHUH Ha CTEHKAX 06Ca/THOM
KOJIOHHBI, ITIPOBEJIEHHOE B KaHajie, rae nogo6HbIe
padoThl BeayTcs ¢ 2013 roaa.

TpaJUIIMOHHO TAKHUE PAOOTHI BBIIIOJIHAINCH C
nomombio KoMiuiekca 'HKT, uTo nmeeT HEKOTOpbIE
OIPAaHUYEHUS: HU3KYIO CKOPOCTDb IPOBEACHUA
OnepPaUy U 3a494CTYIO TAKUE HETATHUBHBIE
TNOCIECTBUA, KAK BO3JEUCTBHE HA IPOAYKTUBHBIN
IUIACT, BJIUSTHUE HA 9KOJIOI'HIO. VICTIONb3ys
KOMOMHAITUIO TOCIETHUX JJOCTUKEHUH B 006JIACTH
POBOTOTEXHUKH U TEXHOIOI'UH (PPE3EPOBAHUS HA
reo(pu3n4YeCKOM KabeJie 111 BbIIIOJIHEHW S JJAHHOT'O
TUIIA PAaOOT, MBI CMOIJIA OOECIIEYUTD JOCTABKY
KOMIIOHOBKHU B CKBA’KHMHBI C OOJIBITUMHU OTXOJAMH,
CTAOMJIBHYIO NIEPEIAYy HEU3MEHHOI'O KPYTAIIETO
MOMEHTA U HATPY3KH Ha TOJIOTO HA IPOTAKEHUH
BCEI JJJIMHBI TOPUZOHTAIBHOI'O CTBOJIA CKBAKUHEI
JUIS pa30yPUBAHMS IIAPOB U cezies ToaBecKku MI'PTT
(Kactinrickuii peruon) nin yaaJleHus OTIIOKEHUN
CO CTEHOK CKBaXUHBI (Kanaaa). HemanoBakHBIM
MIPEUMYIECTBOM JAHHOU TEXHOJIOI' MU ABJIAETCA
OTCYTCTBHE HEOOXOAMMOCTH HATUYUA APKYIALTN
B CTBOJIE. JJAHHBIN JOKJIA/ IPEACTABIIAET IOCIEAHNE
JOCTUKEHUS B OOIACTU (PPE3EPOBAHUS C
UCIIOJIBb30BAHUEM BHYTPUCKBAKUHHOI'O TPAKTOPA U
PACCMATPUBACT KOHKPETHBIE [IPUMEPBL IIPOBEACHUSI
YCIEMIHBIX pa0OT B KaCITUHCKOM PETMOHE IO
PppesepoBanuio nopToB MI'PIT 1 MHOI'OYHCIEHHBIX
PaboT IO YIAJIEHUIO OTIIOKEHUH CO CTEHOK CKBAKUHBI
B Kanaje.

OCHOBHBIE HATIPABJICHHU A PA3BUTHA
KOMITOHOBOK JIJISI HATIPABJICHHOI'O Oy pEeHHUS
M HHTCHCHU(PHUKAITUH IIPHUTOKA

CA.ATPYIIIKEBHY, 221a61bLil KOHCIMPYKMOD — nepeuiti
3amecmumens oupexmopa, C3AO dHosunxa»,
Tpynna OHJ]

C3AO «HoBuHK2», coznanHoe B 1990 rogy,
3aHUMAETCA PA3PAOOTKON U U3TOTOBJICHUEM
HEPTEraA30BOr0 OOOPYAOBAHUA 1, B YACTHOCTH,
KOMITOHOBOK /ISl CO3Z,AHHSI OOKOBBIX CTBOJIOB
HECKOJIBKMMH CIIOCOOAMU:

1. Bypenue npu nomoiu B3/,

s 6ypenus nipu nomoinu B3/ npeanaznayeHa
CHCTEMA HAIIPABJIEHHOI'O O6YPEHUS C IIEKTPUYECKUM
KaHa1oM cBsi3u CHE89-76M. OHa BBITIOIHEHA B
TUnopasmepe 76,2 MM (3”) ¥ IpeiHA3HAYCHA JIJIsT
YIIPAaBJIAEMOrO OYPEHHUS TOPU3OHTAIBHBIX, HAKJIOHHO-
HAIMPABJIEHHBIX U BEPTUKAJIBHBIX CKBAXXUH, B TOM
4MCJIE HA ienpeccrd. O6eCIeunBaeT KOHTPOIIb
BHYTPUCKBA’)KMHHBIX ITAPAMETPOB U OIIPEJEICHHE
nonoxennsa KHBK B pesxuMe peasibHOrO BpEMEHU.
H3MepseMble ITapaMeTPbL: 3EHUTHBIN YI'OJI; a3UMYT;
YI'OJ YCTAHOBKU OTKJIOHUTE A, OCEBAS HATPY3KA,
3a00MHOE IABJIEHNE, 3300HAA TEMIIEPATY P4, TAMMa-
U3JIy4YE€HUE, YDOBEHDb BUOPALUIL X, Z, V. [IoMHUMO
OypeHM 6OKOBBIX CTBOJIOB JAHHOE OOOPYAOBAHHE
MOJKET UCIIOIb30BATHCA JJ11 PA30YPUBAHUA IOPTOB
TIOCJIE MHOT'OCTaAUuHHOTO I'PIT.

2. TuIpOMOHUTOPHOE GYpPEHHE.

2.1 PapnanbHOE BCKPBITHE IIIACTA.
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Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference

limitations: low speed of operation and often negative
consequences, including formation damage and
environmental impact. Using the combination of

latest advancements in the field of robotics and

milling technologies on a logging cable, we managed
to provide conveyance of milling assembly up to the
bottom of extended reach wells, stable providing of
torque transmission and weight on bit across the whole
horizontal section, which allowed to mill out balls and
seats of multi-stage completion system (Caspian region)
or remove casing scale (Canada). Important advantage
of this technology is that there is no need for circulation
in the wellbore. The presented report describes the
latest advancements in the field of milling operations
with application of a downhole tractor, includes case
studies of successful multi-stage frac ports milling
operations in Caspian region and numerous scale
removal operations in Canada.

Main development trends of directional
drilling assemblies

Sergei ATRUSHKEVICH, Chief Design Engineer, First
Deputy Director, Novinka, GJSC, FID Group

Novinka, CJSC was founded in 1990. The company
specializes in development and manufacturing of oil
and gas equipment, in particular, directional drilling
assemblies of several types:

1. Drilling with the use of downhole motor

SNB89-76M directional drilling system with electric
communication channel is intended for drilling
with the help of downhole motor. It has the outer
diameter of 3 in. and can be used for overbalanced
and underbalanced drilling of horizontal, directional,
and vertical wells. The system provides monitoring
of downhole parameters and real-time bottomhole
assembly orientation. The measured parameters
include: inclination angle, azimuth, whipstock
orientation angle, axial load, bottomhole pressure and
temperature, gamma-radiation, vibrations level on x,y,z
axes. Besides sidetracking operations, the system can be
used for milling multi-stage frac ports.

2. Jet drilling.

R2.1 Radial drilling,

The technology involves the following procedures:
at a planned depth we cut a window in the casing with
the help of special tool; after removal of the tool we
lower down a special CT-conveyed jet nozzle. After that,
aradial channel is drilled by means of water pumped
under high-pressure conditions. For jet drilling we use
1/2 in. corrosion-resistant coiled tubing.

During 2011-2013 the company was developing
and manufacturing KF40 equipment complex for
Belorusneft company. The KF40 equipment complex
is able to create 4 filtration channels per trip witha ~ p
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IMpUHIIUI pa6OTEI TEXHOJIOTUH 3AKJIIOYAETCA B
TOM, YTO HAd HEOOXOUMOH INTyOUHE CIIEIIUAJIbHBIM
HHCTPYMEHTOM IIPOPEZAETCA 0O6CATHASA KOJTOHHA
U IIOCJIE BBIEMKH MHCTPYMEHTA HA ruOKoit HKT
CITyCKA€TCA TUAPOMOHUTOPHAA HACAKA. 3aTEM
HACOCOM IOl BLICOKMM JIABJIEHUEM MTOJAIOT BOAY JJI
Pa3MBbIBA PAUAIBHOIO KaHAJIA. JIJ1d IPOBENEHNA
pasmbiBa ucnosnbsyetca THKT nnamerpom 0,5 farorima
U3 AaHTUKOPPO3NOHHOI'O MaTEpUAIIA.

C 2011 1o 2013 rog, 1o TEXHUYECKOMY 33/IaHHIO
JUIS1 KOMIIAaHUU «bestopycHedTh» pa3padboTaH U
U3IOTOBJIEH KOMILIEKC 060pyaoBaHusa KP40. Komruiekc
o6opynoBaHusa KO40 obecrieduBaeT cCo3gaHue 4-x
KaHAJI0B (PUIIBTPALM JJIUHOM 10 100 M 3a 1 CIIO.
Kiacc mpoyHOoCTH 00CaAHOM KOJOHHHI — 10 T(P110)
BKJIIOUUTEIBHO. [TPOIIeCC CBEPIEHUSI TOTHOCTBIO
KOHTPOJINPYETCS OIIEPATOPOM.

2.2 KucyorocrpyrHoe 6ypeHHe.

B OCHOBE TEXHOJIOTUH JIEXKUT BO3MOXHOCTD
pacTBOPEHUS KAPOOHATHBIX KOJJIEKTOPOB C
HCIIOJIb30BAHUEM KUCJIOT. [TOCI€/10BATEIBHOCTD
poBeJeHUs padoT: 1. CIyCK IPsAMOM KOMIIOHOBKH
Ha FHKT (®38,1); 2. ICKpUBIEHUE KOMIIOHOBKU Ha
33JJaHHBII YI'OJI 32 CUET MO/JA4YH JJaBJICHUS U PA3MBIB
KaHa1a pabouet xkugkocToio (HCI 1o 22% + nHruourop,
B O/IHOI BEPTUKAJIbHOM CKBAKUMHE HAMBIBACTCSI, KAK
MPAaBUJIO, IO MSATU GOKOBBIX OTBOJIOB).

2.3 TUAPOMOHUTOPHBIN PA3MBIB. B JTaHHON
TEXHOJIOTUH, B OTINYHE OT PAAHUAJIBHOI'O BCKPBITHS,
ucnonb3yercs THKT 6osbiero guamerpa (1,25”), Ho
IIPU 3TOM TPEBYETCS 3HAYUTEIBHO OO PACXO/
paboueit kuaAKoCTH (750 JI/MUH IPU JABJIEHUU
210 90 MIIa)

Vicxozs U3 YIIOMSIHYTBIX BHAYaJI€ TEHICHIINHI
pOCTa CTPOUTENBCTBA OOKOBBIX CTBOJIOB, OITMCAHHOE
060pYZIOBAHUE U TEXHOJIOTUH MOTYT OBITh
3HAYUTETBHO BOCTPEO6OBAHBI HA PIHKE HEPTETA30BBIX

YCIIYT.

Pas3BurHe rexnosoruu I'PII na
TEPPUTCHHBIX U KAPOOHATHBIX KOLIEKTOPAX
PecrryGoruku berapych

HAJEMAHEHKO, KB.MHPOHEHKO,
A.B. /IPABKHH, /1.B. TKAYEB, beaHHITHnegpmo
PYTI 410 «benopycredpno»

EQUHCTBEHHBIM HE(PTETA30HOCHBIM PETHOHOM
B Benapycu saBnseTcs [IpunsaTcKur nporuo,
JI0OBIYa HE(PTHU B KOTOPOM BEZIETCA YKE OOsee
40 net. B HacTosEe BpeMs OJHOIM U3 OCHOBHBIX
3a/124 SIBJISIETCSI BOBJIEYEHHE B PA3PAOOTKY
TPYAHOU3BIEKAEMBIX 3a11ACOB HEPTH, IPUYPOUEHHBIX
K HU3KOIIPOHUIIAEMBIM, KAPOOHATHBIM KOJIJIEKTOPAM,
B KOTOPBIX COCPEAOTOUECHO H0s1ee 50% OCTATOUHBIX
U3BJIEKAEMBIX 34I1ACOB YIVIEBOJIOPO/IOB, 4 TAKXKE
BOBJIEYEHHE 3AI1ACOB YITIEBOAOPOAHOTO ChIPbS,
CKOHIIEHTPHPOBAHHOI'O B KAPOOHATHBIX U
TEPPUTEHHBIX TOPOAAX-TIOTYKOJIEKTOPAX>
Pecniybnuku benapyce.

C koH11a 2007 roga Ha MECTOPOXIAEHUAX PYTI
«JIpou3BOACTBEHHOE OO6bEAUHEHUE «beopycHEDTH>
IMPOKO Hadas10Ch BHeapenue KI'PIT u I'PIT. C 2008 roga
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length up to 330 ft. It can drill casing strings with a
strength grade up to P110. The drilling process in fully
controlled by operator.

2.2 Acid jet drilling.

The technology is based on the fact that carbonate
reservoirs can be dissolved with acids. The sequence of
operations is the following: 1. lowering of CT assembly
(1-1/2 in. OD); 2. Deflection of the assembly for a given
angle initiated by pressure feed and jet drilling with the
use of HCI (up to 22% + inhibitor, up to 5 sidetracks can
be drilled in one vertical well).

2.3 Jet “washing-out”. As opposed to radial drilling,
this technology requires utilization of large diameter
CT (1-1/4 in) and large flow rates (750 liters per
minute, pressure up to 13,000 psi).

Based on the uptrends in the number of sidetracking
operations performed annually, the above-mentioned
equipment and technologies can be in high demand
on the oilfield service market.

Development of hydraulic fracturing
technologies in terrigenous and carbonate
reservoirs of the Republic of Belarus

NA.DEMYANENKO, KV. MIRONENKO, AV.DRABKIN,
DYV. TKACHEV, BeINIPINeft, RUP PO Belorusneft

The only oil and gas bearing region in Belarus is the
Prypyatskiy downfold. Oil has been produced there for
more than 40 years so far. Currently, one of the main
tasks for us is to involve hard-to-recover oil reserves
into development. The major part of these reserves
(more than 50%) is confined within low permeability
carbonate reservoirs. Another task is to recover
hydrocarbons concentrated within carbonate and
terrigenous rocks, the so-called "half-reservoirs", of the
Republic of Belarus.

Starting from the late 2007, RUP PO Belorusneft
has been widely applying the technologies of acid
fracturing and conventional hydraulic fracturing. The
company has used hydraulic fracturing with proppant
(to fix the fractures created) since 2008. During the
process of adaptation and wide application of acid and
hydraulic fracturing technologies in the Republic of
Belarus, a total of 330 operations have been performed
SO far.

The history of hydraulic fracturing in Belarus started
from "blind" one-stage fracturing operations. The total
weight of used proppant was around 20—25 tons
per operation. The economic situation was good
enough to start mastering and developing fracturing
technology. Thus, during the last few years the
following technologies have been adapted, introduced
and widely applied: multi-stage hydraulic fracturing
with the use of perforation, subsequent fracturing
and isolation of stimulated interval, and moving to



JULS CTUMYJISILTAN KAPOOHATHBIX KOJJIEKTOPOB HAYATO
IIPUMEHEHHE I'UIPABINYECKOIO PA3PbIBA IVIACTA C
33aKPEIVIEHUEM TPEIIUH PACKJIMHUBAIOIIUM AT €HTOM.
3a BpeMs aJalITal iy ¥ MU POKOI'O IIPUMEHEHUA
TexHosoruti I'PIT/KI'PIT B Pb 1 1o Hacrosmuye jHu
BBITIOJIHEHO 60s1ee 330 onepanum.

Hcropus passurus rexaosnoruu I'PIT B
Pecniybmuke Benapycb HA4MHAIACh C TPOBEJEHUSA
«CJIeNbIX» U OAHO3TANHBIX ['PIT, 11py 3TOM Macca
3aKAYUBAEMOTrO IIPOIITAHTA KONIEOAIACH B IPEJEIAX
20—25 T. DKOHOMUYECKAsI OOCTAHOBKA JUKTOBAJIA
HEOOXOIUMOCTD PA3BUTHUS TEXHOJIOTUH, B CBA3U C YEM
34 [IOCJIEIHUE HECKOJIBKO JIET A4AIITHUPOBAHBL, BHEAPEHDI
U B HACTOALLIEE BPEMS U POKO IPUMEHAIOTCA
TAKUE TEXHOJIOI'MHU, KaK: IOMHTEepBaIbHbIE I'PIT C
BBITIOJIHEHHEM Nepdopanuy, nocyueayomum I'PIT u
U30JSIIMEN OOPABOTAHHOI'O UHTEPBAJIA, IEPEXOJOM
BBIIIE U IPOBEJICHUEM AaHATIOTMYHOTI'O ITUKJIA Ppab0T
(Plug&Perf), ITT'PIT, MT'PIT, KI'PIT ¢ 3akperieHUEM
MPOTPABJIEHHBIX TPENUH PACKJINHUBAIOIINM AT'€HTOM,
I'PIT ¢ co3gaHUEM MCKYCCTBEHHBIX ITepeMbldekK, 'PIT Ha
MAaJIOBAI3KUX I'eJIAX.

B nmacrosiee Bpems BHEAPEHDI TEXHOJIOI' MU A30THO-
nexnoro I'PIT (TIT'PIT) u Mmuorozonuoro I'PIT (MI'PIT),
KTPII ¢ 3aKpenIeHUEM IIPOTPABICHHBIX TPEIINH
packmnHuBaOmMUM arenToM 1 I'PIT ¢ cozpanmnem
UCKYCCTBEHHBIX IEPEMbIYEK.

TexXHOIOrn 3aKaHYUBAHUA CKBAXKIH
MHOTI'OITAKEPHBIMH KOMITOHOBKAMH C HOCIEAYIOIUM
nposejenueM MI'PIT B Pecriybiinike benapych TOJIBKO
HabupaeT 000pOoThL. Ha JAHHBII MOMEHT PAOOTHI
BBITIOJIHEHBI HA 3 CKBAKUHAX: IBE€ CKBAXKUHEI C
5-TIOPTOBOY KOMIIOHOBKOU U O/IHA CKBA’KUHA C
4-TIOPTOBOM KOMITOHOBKOM. IIp1 3TOM /1BE N3 JAHHBIX
CKBAXWH BCKPBIBAJIU KAPOOHATHBIE <TIIOJTYKOJUIEKTOPDD,
HA KOTOPBIX JJO HACTOAIIETO BDEMEHU HE
MPEACTABIIATIOCH BO3MOXHBIM BECTH PA3PAOOTKH BBUY
OTCYTCTBHA METOMOB BO3ACUCTBUA JJI IOy YEHUA
SKOHOMHYECKHU PEHTAOENBHBIX 1c6UTOB HEPTU. B
riepuof ¢ 2015 1o 2016 rox mraHupyeTcst 6ypeHue
EIIE MECTU CKBAXKUH 17151 OCBOeHU 1 ¢ MI'PIT Ha
KapOOHATHBIE U TEPPUTEHHBIE «TIOTYKOJUIEKTOPBI>.

TakuMm 06pazom, B Teuerre 2007-2014 rogos B PVII
10 «benopycHE(PTh» HAKOILJIEH ONIPEACICHHBIN
onbIT nposeaeHus KI'PIT u I'PIT Ha KapOOHATHBIX U
TEPPUT'CHHBIX KOJUIEKTOPAX INTYOOKOIIOI'PY>KEHHBIX
HU3KOIIPOHUIIAEMBIX 3aJIEIKEN C INTyOMHOI 3aJIETAHUA
710 5000 kM. ITpu 3ToM TexHosorus I'PIT nimaHOMEpHO
PAa3BUBAJIACDH OT «CJIENBIX» MAJIOOObEMHBIX I'PIT Ha
TCppI/II‘CHHbIX OTJIOKEHUAX U 1O COBpCMCHHbIX
TEXHOJIOTMYECKUX 1T0AX0n0B (MI'PIT, ITI'PIT, KIT'PIT ¢
MIPOIIIAHTOM), CLIOCOOHBIX BBOJJUTD B PEHTAOEIBHYIO
Pa3pabOTKy KOJIEKTOPBI, HA KOTOPBIX TPAAUITMOHHEIE
METOABI MHTECHCU(PUKALIH HE MOL'YT 1aTh
HeobxoauMoro aggekra. ITo cocrosauio Ha 01.10.2014
JIOTIOJIHUTEJIbHAS TI06bIYA OT TPOBEIEHHBIX I'PIT
cocrasiaeT 6osee 130 ThIC. TOHH, IIPH 3TOM 3(PHEKT 11O
80% CKBAKUH IIPOJOJIKACTCA.

Oxonuarue uumaiime 6 C/led_)’ﬂ)llge]% 7[()]!46])8 ,7%:)»’])7[6lﬂﬂ.
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the next stage with the similar operations sequence
(Plug&Perf); nitrogen-foam fracturing; multi-stage and
acid fracturing with fixing of fractures with proppant;
hydraulic fracturing with creation of artificial barriers;
hydraulic fracturing with low viscosity gels application.

At this stage, we use technologies of nitrogen-foam
fracturing, multi-stage fracturing, acid fracturing
with fixing of fractures with proppant, and hydraulic
fracturing with creation of artificial barriers.

The technology of well completion with the use of
two-packer assemblies and subsequent multi-stage
fracturing is not widely applied in Belarus yet. Three
pilot operations have been performed so far: in the first
two wells a 5-staged frac has been perfomed, while
the third one has had only 4 stages. Two of these three
wells are drilled in carbonate “half-reservoirs”, the oil
recovery from which was previously impossible due to
the lack of stimulation methods that would allow cost-
efficient oil production. During 2015-2016 we plan to
drill six more wells to master multi-stage fracturing of
carbonate and terrigenous “half-reservoirs”.

Thereby, during 2007-2014 RUP PO Belorusneft
has managed to gain certain experience in the field
of acid and hydraulic fracturing of carbonate and
terrigenous reservoirs in deep-sunk (up to 16,400 ft)
low permeability deposits. The frac technology has
been routinely developing, from “blind” low-volume
fracturing operations in terrigenous reservoirs to
advanced techniques (multi-stage, acid, nitrogen-foam
fracs) that allow involving previously non-commercial
reserves into development. As of October 1, 2014, the
incremental ultimate recovery exceeded 130,000 tons,
while in more that 80% of wells the effect can be seen
adhuc.

The second part of the article will be published in the
next issue.

He 3a0yabTe noanucaTbca
Ha XypHan

«BPEMS KOJITIOBUHTA»!

NoanucHoun nHpekc - 84119
(«Pocne4vaTtbn»).
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