Colleda lubing Iimes £2(0oZ)

THE UNIQUE COILED TUBING EXPERIENCE IN THE ERD
WELLS ON THE CASPIAN SEA

HYDRAULIC FRACTURING IN TERRIGENOUS
AND CARBONATE RESERVOIRS OF BELARUS

APPLICATION OF COILED TUBING FOR WELLS
DEVELOPMENT IN TATARSTAN

FISHING OPERATIONS USING COILED TUBING
IN WESTERN SIBERIA

THE 11™ FIDMASH'S CONSUMER CONFERENCE




-

Fidmash.

KAYECTBO
U HAOEXXHOCTbDb

- OBOPYOOBAHME ONA ren

= YCTAHOBKM KONTIOBMHIOBbLIE

- YCTAHOBKM LEMEHTUPOBOYHDbLIE
- YCTAHOBKW HACOCHDBIE

- YCTAHOBKM A30THBLIE




Hexommepueckoe napTHepcTBO «LleHTp pa3BuTua
KOJNTIOOMHroBbIX TEXHOJIOMUN»

Poccumnckoe otgeneHme AccoumaLnim cneumarniucToB no
KONTIOOMHroBbIM TEXHONIOMMAM U BHYTPUCKBAa)XKMHHbIM paboTtam

Nonprofit Partnership Coiled Tubing Technologies
Development Center

Russian Chapter of the Intervention and Coiled Tubing Association

@ ICeT 68

HMN «UPKT» Interventlon & Coiled Tubing Association = 'y’
NP CTTDC

KoHTaKTHast H(opMaLms Contact information

HM «UPKT» NP CTTDC
MbpkeBCckM Nepeynok, 5, ctpoeHune 1, odpnc 224 5/1 Pyzhevsky lane, Suite 224
Mocksa 119017, Poccunckas ®depepaums 119017 Moscow, Russian Federation

TenedoH: +7 499 788 91 24; +7 (916) 512 70 54 Telephone: +7 499 788 91 24; +7 (916) 512 70 54
®dakc: +7 499 788 91 19 Fax: +7 499 788 91 19

www.icota-russia.ru



Hay4HO-MpaKTUYecKmMil xypHan / scientific & practical journal Coiled/tubing Ne2 (052), ViioHb /June 2015

NPEACEAATEJIb PEAAKLWMOHHOIO COBETA

A.B. lHOBCKMM, 1.5.H., mpodeccop, 3amecTuTeNb MuHuUCTpa
sHepreTuky Poccuiickoit @enepanun

PEOAKLVOHHBIN COBET

XK. ATTI, BiLie-TIpe3UEHT [0 MEX/[yHaPOJHBIM IIPOfja’KaM
xomnanuu Global Tubing;

l0.A. Banakunpos, 1.1.H., mpogeccop, 3aMeCTUTENDb fUPEKTOpa
I10 HayKe M TeXHMKe MeXTyHapopHoi Kommanun «fOr-Hedreras»
Private Limited;

K.B. BypAWH, K.T.H., T/1aBHBII NH)XeHep [lemapTaMenTa o
pemonTy ckBaxkuH ¢ THKT «Illnombepsxe»;

LA. BynbiKa, r/iaBHbIN pelaKToOp )XypHaIIa;

B.T. Bbiapuk, nupexkrop Hekommepueckoro maptHepcTBa
«lleHTp pa3BUTUA KONTIOOMHIOBBIX TEXHOMIOTUIT»;

B.C. BonTeHKo, p.1.H., mpodeccop, akagemnk PAEH;

H.A. leMsIHEeHKO, K.T.H., Benyuuit Hay4HbII COTPYIHUK
berHUITNHuedTs PYII «I1O «BenopycHedTb?;

C.A. 3arpaHun4HbIN, rerepanbubiit gupexrop TOO «Tpaiikan
Benn Cepsuc», Kazaxcran;

P. Knapk, moueTHbIil pefiakTop XypHaIa;

A.H. KopoTtyeHko, supekrop OO0 «VMuTex»;

E.B. JlanoTeHTOBa, reHepanbHblii supektop C3AO «OVIMAIII»;
B.B. JlanTes, k.T.H., IepBblil Bulle-pe3nieHT EBpo-A3suaTckoro
reou3nIeCKoro obIIecTBa;

M.A. CUNWH, [1.X.H., IePBBIiT IPOPEKTOP 110 CTPATEINYECKOMY
passutuio HIY PT'Y nedn u rasa umenu V.M. I'y6xuHa;

O.P. CTepnsifeB, 1CrIO/THNUTENBHBII VPEKTOP II0 YIIPABICHIIO
00O «TatHedTb-AKTIOOMHCKPeMCepBuC» — 3aMeCTUTE/Tb
mupekropa B OOO «Tarnedrb-PemCepBucy;

T.J1. TamaMsIHL,, koMMepYecKmil AUPEKTOP

00O «HITO «BEPTEKC»;

A. Q. TpeTbsK, n.1.1., npodeccop, akagemnux PAEH, 3as. kadenpoit
«bypeHue HedTerasoBsIx CKBaXMH U reodusuka» OPI'TY (HIIN);
IOK. YepHUK, Bune-nipesupeHt Foremost Industries LP, riasa
npencraBuTenbcra Foremost B Poccun;

E.H. LLTaxos, k.T.H., 3aM. FeHepa/IbHOTO JUPEKTOpa

00O «HIIIT «PocTIOKTexHOomOrnm»;

P.C. ApeMunyyKk, a.1.1., npodeccop, akagemux PAEH.

OCHOBATEJIb MPOEKTA -{11.M. Mpy3aunosuy|

M3AATENb
00O «Bpems KONTIOOMHTa»

>KYPHAN NOArOTOBJIEH K BbIMYCKY

penaxiumeri >KypHasa «BpeMs KONTIOOMHTa» 1 POCCUIICKIM
OT/Ie/IeHIeM ACCOLIVALINN CIIELMA/TICTOB 10 KONTIOOVHTOBBIM
TEeXHOJIOTMAM VM BHYTPUCKBaXXMHHBIM paboTtam (ICoTA)

ALPEC PEAAKUUN

119017 r. Mocksa, [TsixeBcKuit miep., . 5, crp. 1, oduc 224,
Tem.: +7 499 788 91 24, ten./akc: +7 499 788 91 19.
www.cttimes.org, e-mail: cttimes@cttimes.org

Tupas: 6000 k3. [Tepsbiit 3aBoy;: 1000 3K3.

JKypnan sapeructpuposan QefiepaTbHBIM aTeHTCTBOM

T10 TIEYaTH ¥ MaCCOBBIM KOMMYHUKanusam PO,
Perucrpaunonnsiit Homep [TV Ne 77-16977.

JKypHan pacnpocTpaHseTcs 0 HOAIIUCKE CPef CIeLaNICTOB
HeTerasoBbIX KOMITaHMIT 11 TPOGUIBHBIX HAyIHBIX MHCTUTYTOB.
OCyIecTBIAETCA MMPOKas IEPCOHATbHASA PACCHUIKA PYKOBOJUTENAM
[IePBOTO 3BEHA.

Marepnuasnbl, aBTOp KOTOPbIX He yKa3aH, ABIATCA IPOTYKTOM
KOJUIEKTVMBHOJT pabOTbI COTPYAHNKOB PENAKIIUNL.

IIpu nepeneyaTke MaTepUasIoB CCHUIKA Ha )KypHAI «BpeMs KONTIOOMHIa»
o0s3aTeNbHA.

Penaxius He Bcerja pasje/nsaeT MHEHVE aBTOPOB CTaTell.

2 Ne 2 (052) Hions/ June 2015

PRESIDENT OF EDITORIAL BOARD

A. Yanovsky, Doctor of Economics, Professor, Deputy Minister
of Energy of the Russian Federation

EDITORIAL BOARD

J. Attie, Vice President, International Sales, Global Tubing;

Yu. Balakirov, Doctor of Engineering, Professor, Deputy Director
for Science and Technology of the International Company
Yug-Neftegaz Private Limited;

H. Bulyka, Editor-in-Chief;

K. Burdin, Doctor of Engineering, Coiled Tubing Geomarket
Technical Engineer Schlumberger;

J. Chernyk, Vice President, Foremost Industries LP,

Head of Foremost in Russia;

R. Clarke, Honorary Editor;

N. Demyanenko, Doctor of Engineering, Lead Research Scientist
of BelNIPIneft, RUE Production Association Belorusneft;

A. Korotchenko, Director, InTech, LLC;

A. Lapatsentava, Director General, NOV FIDMASH;

V. Laptev, Doctor of Engineering, Vice President of Euroasian
Geophysical Society;

M. Silin, Doctor of Chemistry, First Vice-Rector for Strategic
Development, National Research University Gubkin Russian State
University of Oil and Gas;

E. Shtakhov, Doctor of Engineering, Deputy Director General,
"RosTEKtehnologii";

Yu. Sterlyadev, Executive Director for Management at ‘Tatneft-
AktyubinskRemServis’ - Deputy Director at ‘Tatneft-RemServis’;
T. Tamamyants, Commercial Director, NPO Vertex Ltd.;

A. Tretiak, Doctor of Engineering, Professor, Member of the
Russian Academy of Natural Sciences, Head of the Subdepartment
of the Oil and Gas Wells Drilling and Geophysics, SRSTU (NPI);
V. Voitenko, Doctor of Engineering, Professor, Member of the
Russian Academy of Natural Sciences;

B. Vydrik, Director, Nonprofit Partnership "Coiled Tubing
Technologies Development Center";

R. Yaremiychuk, Doctor of Engineering, Professor, Member

of the Russian Academy of Natural Sciences;

S. Zagranichny, Director General, Trican Well Service, LLP,
Kazakhstan.

THE AUTHOR OF THE PROJECT -|L. Hruzdzilovich

PUBLISHER
Coiled Tubing Times, LLC

JOURNAL HAS BEEN PREPARED FOR PUBLICATION
by Editorial Board of Coiled Tubing Times Journal

and The Russian Chapter of ICoTA

ADDRESS OF EDITORIAL OFFICE

5/1, Pyzhevski Lane, office 224, Moscow 119017, Russia.
Phone: +7 499 788 91 24, Fax: +7 499 788 91 19.
www.cttimes.org, e-mail: cttimes@cttimes.org
Edition: 6000 copies. The first party: 1000 copies.

The Journal is registered by the Federal Agency of Press
and Mass Communication of Russian Federation.
Registration number ITV Ne 77-16977.

The Journal is distributed by subscription among specialists

of oil and gas companies and scientific institutions. In addition,
it is also delivered directly to key executives included into

our extensive mailing list.

The materials, the author of which is not specified, are the product of the
Editorial Board teamwork. When reprinting the materials the reference to the
Coiled Tubing Times is obligatory. The articles provided in this journal do not
necessarily represent the opinion of the Editorial Board.

The Journal offers a cooperation to advertisers and persons concerned.



CJIOBO PEJAKTOPA

OuepenHon HoMep «BpemMeHu KOITIOOMHI'a»
BBIXOJUT B IIPEAABEPHHU JIETA — CAMOM 1
JKaPKOH B IIPSIMOM U IEPEHOCHOM CMBICJIE b
HOPBI 151 HEPTAHUKOB. S JKeIa1o KOJLJIEram
YCIENHON U IIJIOZIOTBOPHOM pa0OTHI HA
IPOMBICIAX. HaieroCh, 4TO Ioroaa v npupoja
TIOMOT'YT BAM YCIIEIIHO OCYHIECTBUTD CAMBIE
CMeJIble€ TEXHOJIOIMYECKUE OIIEPALIUH, A
CJIOKHOE OO0OPYIOBAHKE HE NTOABEAET. O
HEM, HpCL[HS.BHQ‘{CHHOM JJISL COBpCMCHHOFO
HedTEra3oBOro CEPBUCA, IIJId PEYb HA
11-i1 TToTpeburenbCKOi KOH(pEPEHIH,
OPraHU30BAHHON I1OJ] AIrU/IOM BEAYIIETO
TIPOM3BOJIUTEIIS KOITIOOMHI'OBBIX YCTAHOBOK, OOOPYJOBAHU S
s T'PT1 m ene 11e/1010 psijia MauH U arperatos — «OHIMAII.
Ham penopTak Bbl HANUJIETE B HA49aJIE HOMEPA.

HanexxHast TEXHUKA — TO, 6€3 YErO HEMBICJIMMO BHEZIPEHUE
MIPOrPECCHUBHBIX TEXHOJOIUH. A TEXHOJIOTUH, KAK HU OAHATIBHO
IIPO3BYYMT, — TO, IPEXKJE BCEI'O, 3HAHUA. B pybpuke «TexHomorumn»
3HAHUAMU O IPUMEHECHUH KOJITIOOMHIOBBIX TEXHOJIOT UM
Ha CKBA’)KMHAX C OOJIBIIMM OTXO/JIOM OT BEPTUKAJIH JENATCS
crienuaaucTel JllmoMbepxe». X ONbIT YHUKAJIEH BBOMHE, IOTOMY
9TO CKBAKWHBI HAXOJATCA B CEBEPHON 4aCTH Kacnmmickoro mopsa —
Ha MeCTOpOx/aeHuu uMm. 0. Kopuaruna.

benopycckue KOJUIErn pacCKa3bIBAIOT O PA3BUTHUM TEXHOIOTUHA
T'PIT HA TEpPUTIE€HHBIX X KAPOOHATHBIX KOJUIEKTOPAX ITojiechs.

VX OIIBIT TAKIKE 3ACITYKMBAET CAMOI'O IIPUCTAIBHOI'O BHUMAHMS,
MOCKOJIbKY KOMIIaHM A «bestopycHeTh> B TEUEHHE YETHIPEX JIET
(€ 29.03.11 o 2.03.15) BeIHY>K/ICHA ObLJIA ICHCTBOBATD B YCIOBUAX

S
¢

CAHKIIMH, YCIIEITHO IIPEOJIOEBAs TPYAHOCTH, AaHAJIOTHYHbBIE KOTOPBIM

POCCUIICKOMY HE(PTEra30BOMY CEPBUCY EIIE IIPEACTOAT. beopycam
NO6EAUTD UX IIOMOIJIA OTE€YECTBEHHA TEXHHUKA IIPOU3BOICTBA
I'pynner ®U/I 1 ee 0CHOBHOIO npeanpuaTus — «PUJIMAI>. MMeHHO
B CAHKIIMOHHBIN IIEPUOJ] KOMIIAHUU YAAIOCH TAK HAPACTUTD
NIPOU3BOJCTBEHHBIE MOITHOCTH U YCHJIUTD CBOIO TEXHOJIOI MYECKYIO
KOMIIETEHIIUIO, YTO B KOHIIE 2014 rojga oHa 6bl/1a IPU3HAHA JTyYIlei
KOMNaHUEN IO MPOJBUKEHNIO MHHOBAa1UN B Poccum u CHI Takyio
OLIEHKY NPEAIPHATHIO 6€JIOPYCCKUX HEPTAHUKOB [JaJI0 POCCUHCKOE
OoTHEe/IEHNE ACCOLIMALIMY CIIELIUATHMCTOB IO KOJITIOOMHIOBBIM
TEXHOJIOI'MAM U BHYTPUCKBAKUHHBIM paboTaM — ICOTA.
TOpKeCTBEHHOE HATPAXKICHHUE KOMIIAHUH-IAyPEATOB CIICLIUAJIbHOM
npemueit Intervention Technology Award cOCTOsZIOCh B PAMKaX
15-11 MexXyHapOAHOM HAyYHO-TIPAKTUYECKON KOH(EPEHLIUU
«KonTioO6UHTOBBIE TEXHOJIOTUH, I'PI1, BHYTPUCKBAXKUHHBIE PAOOTHI»,
OJJHUM U3 OPTraHU3ATOPOB KOTOPOU ABJISAETCS HAIIL Ky PHAJL

B aTom roay cieayionast, 16-s MexayHapOAHAS HAyYHO-
NpPaKTUYeCKast KOH(pepeHI1Us «KoNITIOOMHIOBbIE TEXHOJIOI'UH,
T'PI1, BHyTPUCKBAaKMHHBIE PAOOTB> IPOHAET B MOCKBE
28-30 okTA6pa. TemMaTHYECKOE OJIE STOI'O XOPOIIO 3HAKOMOTI'O
U, HE IOOGOIOCh CKA34Th, TOIOOUBIIETOCS HAIIIUM YU TATC/ISAM
MEPONPUATHA CTPEMUTCS B PEKUME PEAJIBHOI'O BDEMEHU OTPAXKATD
TEHJIEHIIMU BBICOKOTEXHOJIOTUYHOI'O HEPTEra30BOI'O CEPBUCA.
B aTOM rogy nporpaMmy JOMOJHAT HOBBIE TPEHBI, KACAIOMUECS
MHOroctTaguruHoro I'PI1 B ropr30HTANBHBIX CKBAXKUHAX,
reo(pU3NIEeCKUX UCCIEJOBAHUI, THIPOMOHUTOPHOI'O 6ypEHU U AP.

AHOHC KOH(MEPEHIIUHN PA3MEIIIEH Ha caiiTe www.cttimes.org
U OTKPBIBAET 3TOT HOMEP. X049y 0CO60 O6PATUTH BAIlIC BHUMAHHE
Ha OITy6JIMKOBAHHBIN B HOMEPE OI0JJIETEHD /1 T'OJIOCOBAHUA 1O
BBIJJBIDKCHUIO KAHAUJATOB B JIAYPEAThI CIICLIUAJIBHOM IPEMUN
Intervention Technology Award, yapek/IeHHOH pOCCUICKUM
OT/EIEHNEM ACCOLIMALIMHU CIIELIUAIHUCTOB IO KOJITIOOMHIOBBIM
TEXHOJIOT'UAM U BHYTPUCKBAKUHHBIM padoTaM (ICOTA). Ouenb
IIPOIIY BCEX UUTATEJICH U KAXK/JOI'O B OT/IC/IBHOCTH ONPEIEIUTD CBOU
IIPHOPUTETHI B KAKJA0U HOMUHALIMU. BMecTe MBI BBLIGEPEM CAMBIX
TOCTOMHBIX!

Pon Knapr

EDITORIAL

While the running number of the Coiled Tubing
Times is being published we approach summer, which
is the hottest season in all meanings of this word for
oil industry workers. I would like my colleagues in the
field to see rewarding results. I hope that weather and
nature contribute to the most daring of your production
operations and that sophisticated equipment performs
without failing. Such equipment designed for modern
oil and gas service was the main talking point at the
11" Consumer Conference held under the auspices of
FIDMASH, the leading manufacturer of coiled tubing
units, hydraulic fracturing equipment and a range of
other machinery. We give coverage to the Conference at
the beginning of this issue.

Reliable equipment is the sine qua non for introducing
advanced technologies. And technologies, however
clichéd it may sound, means knowledge first and
foremost. Our Technologies column gives floor to the
experts from Schlumberger who share their knowhow
in applying coiled tubing technologies on wells with
considerable vertical deviation. Their unique track record
is of particular interest because the wells are located at
Yuri Korchagin field in the North Caspian Sea.

Our colleagues from Belarus tell us about the
development of hydraulic fracturing technologies at
terrigenous and carbonate reservoirs of Polesye. Their
experience also deserves the closest attention as for the
period of four years (from 29 March 2011 to 2 March
2015) Belorusneft faced the necessity of performing its
operations under sanctions and overcame the difficulties
equivalent to those lying ahead of the Russian oil and
gas service. The Belarusians managed to succeed due to
domestic production performed by FID Group and its
major enterprise FIDMASH. Over the sanctions period
the company expanded its production capacity and
enhanced its technological competence to such an extent
that it was recognized as the best company in promoting
innovations in Russia and the CIS. The achievements
of this Belarusian oil enterprise were acknowledged by
the Russian Division of ICOTA (Intervention and Coiled
Tubing Association). The ceremony of granting the
winning companies with the Intervention Technology
Award was held within the framework of the 15"
International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference,
our journal being one of its hosts.

The 15" International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference is to be held this year, from 28 to 30 October,
in Moscow. This well-known event which is, I dare say,

a favourite with our readers, strives to give real-time
coverage to the trends existing in the high-technology oil
and gas service. This year, the programme will be further
extended to include new trends in multistage hydraulic
fracturing in horizontal wells, geophysical works, water-
jet drilling, etc.

The conference is announced at www.cttimes.org
and on the opening pages of this issue. Please, take
note of the voting form for the nominees for the
Intervention Technology Award which was instituted
by the Russian Division of the Intervention and Coiled
Tubing Association (ICOTA). I would like to address each
and every reader and ask them to define their priorities
in each nomination. Let us choose the most deserving
winners together!

Ron Clarke
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16-1 MexxayHapogHasa Hay4yHO-NpaKTU4yeckana KoHgepeHUuna
«KonTio6uHrosblie TexHonoruu, NP, BHyTpUcKBa)XKMHHbIE paboTbI»

The 16 International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

Kondepenuusa cocrourcsa 28—30 okraopsa 2015 rona B
Mocxkse.

Oprammu3aToPsl: POCCUMICKOE OTAEIEHUE ACCOITUAITUN
CHEUATHUCTOB MO KOJTIOOMHI'OBBIM TEXHOJIOTHAM U
BHYTPHUCKBAXUHHBIM pab6oTam (ICOTA), LienTp pa3BuTHs
KOJITIOOMHI'OBBIX TEXHOJIOIMH, HAyYHO-TIPAKTUYECKUH
JKYpHaI «BpeMs KONITIOOUHT A,

IMopaepxka: MUHUCTEPCTBO SHEPIreTUKU POCCUICKOM
denepanun.

I101aIKA IIPOBEJEHU A: TOCTUHULA «<A9POCTaApP»
(JIeHUHI'PAACKUU IIPOCIIEKT, 37, KOPITYC 9, CT. METPO
«[ITUHAMO»).

CTpPYKTypa MEPOIIPHUATHA:

28 OKT0ps1. OTHOJTHEBHBIN YUCOHBIIN CEMHHADP.
JIEKTOPBL: CIEITUAIUCTBI KOMIIAHUU «JILTIoM6epKe».
KaxxapI¥ cymareab CEMHUHAPA ITOJIyYUT UMEHHONU
CEPTUMUKAT, TOATBEPKAIONUI TPOXOXKAECHUE KyPCa.

29-30 okTaA6ps. TexHuYeCKHe CEKIUHU. VX TEMAaTHKA:

¢ KonTIOOMHTOBBIE TEXHOJIOTUY;

* Axryanbnble TexHonoruu I'PIT (MI'PIT B
TOPU3OHTANBbHBIX CKBaKNHAX, ['TIIT rumoc I'PIT, T'PI1 ¢
430TOM, UCTIOJIb30BAHUE KOJITIOOMHTA IPU ITPOBEICHUN
I'PT1, 60nbmeo6bveMHbIe TPIT 1 1p);

* COBPEMEHHBIE METO/IBI F€O(PHU3UIECKOTO
HUCCJIEJOBAHUA CKBAXKWH, B TY. TOPU3OHTAIBHBIX;
JOCTABKA T€O(PU3NIECKUX TPHUOOPOB C ITIOMOIIBIO
KOJNTIOOMHTA U BHYTPUCKBA>KUHHBIX TPAKTOPOB;

* BHYTPHUCKBAKMHHBIM UHCTPYMEHT JIJ1A
BBICOKOTEXHOJIOTUYHBIX PA6OT;

* 3ape3ka OOKOBBIX CTBOJIOB;

* ['MIPOMOHUTOPHOE 6yPEHHUE;

* MIHCTPpYMEHTAJIbHBIM CEPBUC (JIOBUJIbHBIE OIIEPALIVH,
(Ppe3epOBAHUE, yCTAHOBKA OTCEKAIONIUX ITAKEPOB U
Ap.);

* HoBbIE METO/BI ITOBBIIEHUA HEMPTEOTAAYHN IITIACTOB;

* PEMOHTHO-M3O0JIALIMOHHBIE PA6OTHI;

* [IpOMBIC/IOBASI XMUMUA /1 BBICOKOTEXHOJIOTUYHOTI'O
HEPTEra30BOIO CEPBUCA (PEATEHTHI U MATEPUAIIBI IS
I'PIT, komniosunuu A [THIT, cocrasel aiis PUP u gp.)

20 okT1a0ps. TOpsKeCTBEHHBIM IIPHUEM, B DPAMKAX
KOTOPOI'O COCTOUTCA BPYYEHUE AUTIJIOMOB JIAyPEATAM
crieManbHOM npemuu Intervention Technology Award,
YUPEXKIAEHHON POCCUHCKHUM OT/AEIEHUEM ACCOLIUAIIUU
CIIEIUAIUCTOB IO KOJITIOOMHI'OBBIM TEXHOJIOTUAM U
BHYTPUCKBAXKUHHBIM padoTam (ICoTA).

30 okTA6pPs. KpyIyibii cT0osI «O00PYLOBAHUE AJ151
BBICOKOTEXHOJIOTMYHOI'O HEPTEra30BOI'O CEPBUCA:
€r'0 BO3MOXKHOCTH, AKTyaJIbHBIE NTPEJJIOKEHU PBIHKA,
UMIIOPTO3AMEIIECHUE.

Paboune a3bIKkH KOHPEPEHIINH: PYCCKUI M AHIVIMHACKUI.
ByzeT BeCTUCh CHHXPOHHBII IIEPEBO.

28-30 okTa6ps. BeicTaBKa. ByyT IPEACTABICHBI
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The conference will be held on October 28-30,
2015 in Moscow.

Organizers: the Russian Chapter of the
Intervention & Coiled Tubing Association (ICOTA),
Coiled Tubing Technologies Development Center
(NP CTTDC) and Coiled Tubing Times Journal.

Supported by the Ministry of Energy of the
Russian Federation.

Venue: Aerostar Hotel (Leningradskiy ave. 37,
bldg. 9, “Dinamo” subway station).

Structure of the event:

October 28. Educational workshop. The
workshop will be held by the specialists of
Schlumberger company. Personal Certificated of
Attendance will be awarded to each attendee of
the Workshop.

October 29-30. Technical sessions. Topics of
the sessions include:

* Coiled tubing technologies;

* Latest hydraulic fracturing technologies (multi-
stage fracturing in horizontal wells, fracturing
plus hydraulic jet drilling, nitrogen fracturing,
coiled tubing fracturing, large-volume
fracturing, etc.);

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

» High-tech well intervention equipment;

» Sidetracking;

* Jet drilling;

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

* New EOR technologies;

* Cement squeeze;

* Oilfield (hydraulic fracturing chemicals, EOR
solutions, cement squeeze mixes, etc.)

October 29. Welcome Reception. The
Intervention Technology Award (established by
the Russian Chapter of The Intervention & Coiled
Tubing Association) will be presented to the
selected companies.

October 30. Round table «High-tech oilfield
service equipment: capabilities, the latest market
offers and imports phase-out».

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

October 28-30. Exhibition. Products and/or
technologies of the participating companies will
be presented there.

The International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and
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16-1 MexxayHapogHasa Hay4yHO-NpaKTU4yeckana KoHgepeHUuna
«KonTio6uHrosblie TexHonoruu, NP, BHyTpUcKBa)XKMHHbIE paboTbI»

The 16 International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

IPOAYKLIMA U/UIU TEXHOJIOI'UYU KOMIIAHUU-YIACTHHUILL,

Mex1yHapOJHAA HAYYHO-TIPAKTUUECKAA
KoHdepeHIHs «KomTIOOUHTOBbIE TEXHONMOr UM, I'PIT,
BHYTPHCKBA)KUHHBIE PAOOTHI» IPOBOJUTCS €3KETOAHO.

D10 crapenmuii B Poccuu npodecCuOHaNbHBIN (hOpyM
JUIS CIIELIUAJIMCTOB HE(PTErA30BOI'O CEPBUCA, 3AKA3UHUKOB
BBICOKOTEXHOJIOTMYHBIX HE(PTECEPBUCHBIX YCIYT U
IPOU3BOIAUTEIIEN COOTBETCTBYIOMIETO OOOPYIOBAHUSL.

Jeneraramu KOH(PEPEHITUU HEU3MEHHO SIBJISIIOTCS
MNPEACTABUTENN TAKUX U3BECTHBIX POCCUNCKUX U
MEXIYHAPOAHBIX KOMITAHUM, KaK «POCHEPTH», ['a3mpom»,
Tasnpom Hed T, JIYKOUJ, dllmombepxes, Trican Well
Service, Weatherford, Halliburton, «<TatHedTb», «bamHedTh»,
OO0 HTterpa — CepBuCh, <EBC», «BBT-BocTok», Eriell
Group, «benopycHedTh», Ilakep CepBucy», Westor Overseas
Holding, «®pak/xeT-Bonrar, «<Ypan-Auzaiiu-ITHII»,
«Berepany», «DUIMAII», I'pynma O/, Serva Group, Welltec,
PI'M, JerehGroup, BopoBHYCKMIT KOMOMHAT OTHEYIIOPOB U JIP.

[IporpaMma TEXHUYECKUX CEKITUH TPAJTUITUOHHO
(POKYCUPYETCA HA CAMBIX ITEPEJOBLIX TEXHOJIOTUAX. BB
MOKETE yOEAUTHCSA B TOM, O3HAKOMHUBIINUCH C UCTOPHUEN
KOH(EPEHIINHU 11O apecy http:/www.cttimes.org/conf/

Ha 16-i1 koH(pepeHInu GyAyT IPEIOCTABICHBI BCE
YCJIOBUA I IPOAYKTUBHOI'O KaK (POPMAJIBHOTO, TAK U
He(@OPMAIBHOI'O OOIIEHUS CHELUAJIMCTOB B IPOLIECCE
KO(e-6peNKOB, PypHIETA U TOPKECTBEHHOI'O IIPHUEMA.

BeI cMOXETE OOCYAUTD AKTYAJIbHBIE TPOOGIEMBI C
KOJUIETAMH U3 BEAYIIINX KOMITAHUI, TOOECENOBATE C
AHIVIOA3BIYHBIMH YYACTHUKAMU KOH(PEPEHITUU C IOMOIIBIO
KBATA(PHUIIUPOBAHHBIX IIEPEBOTYUKOB.

BBI HE TONMBKO MOTYYUTE UCYEPIIBIBAIONIYIO
MH(OPMALUIO O CAMBIX CBEXKUX TEXHUUECKHUX U
TEXHOJOI'MYECKUX MHHOBAIIUAX MUPOBOT'O U POCCUMCKOTO
HEPTEra30CEPBUCHOIO PHIHKA, HO U BCTPETUTE HOBBIX
Jpy3en.

3apEruCcTpUpPOBATHCS B KAUECTBE YIACTHHUKA
KOH(EPEHIINU Bbl MOXETE 1O a/IpeECy:
http://www.cttimes.org/conf/confreg/

NHpopMaLys O CIOHCOPCKUX BO3MOKHOCTIX
BBICBLJIAETCS 11O 3AIIPOCY.

E-mail: cttimes@cttimes.org

Ten.: +7 499 788 91 24

Mo6.:+7 (916) 512 70 54

Daxc:+7 499 78891 19

CaniT: www.cttimes.org

KoHTakTHOE 1u1o: ApreMm I'puboB, AUPEKTOP
10 CTPATETUYECKOMY PA3BUTHIO XKypPHasa «Bpems
KOJITIOOMHI'2»

Knaem Bac B HameM He(hopMaTIbHOM KiIyoOe!

Opzromumem

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

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

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

At the 16™ conference you will have a possibility
to communicate with colleagues both in formal
and informal surroundings (during coffee breaks,
standing buffet or evening party). You will be able
to discuss timely topics and problems with the
specialists of the presented leading oil and gas
companies. Our interpreters are always ready to
help with linguistic barrier breaking.

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

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

Information about Sponsorship Packages is
available upon request.

E-mail: cttimes@cttimes.org

Tel.: +7 499 7889124

Mobile +7 (916) 512 70 54

Fax:+7 499 7889119

Website: www.cttimes.org

Contact person: Artem Gribov, Director of
Strategic Development "Coiled Tubing Times"

We are looking forward to seeing you!

Organizing Committee
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Coiled tubing

BPEMS KOJTIOBMHIA

16-1 MexxayHapogHasa Hay4yHO-NpaKTU4yeckana KoHgepeHUuna
«KonTio6uHroBble TexHonorum, NP, BHyTPpUCKBa)KMHHbIE PaboTbI»

The 16" International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

28-30 okTa6psa 2015 ropa,

Poccusa, MockBa, roctmHuua «Aspocrap»
(NeHnHrpapckmn npocnekT, 37, kopnyc 9,
CT. MeTpo «ﬂl/lHaMO)))

Tematuka:

¢ KonTioGUHroBble TeXHONOrmu;

¢ AkTtyanbHble TexHonoruu Pl (MIrePi s
ropusoHTanbHbIX ckBaxkuHax, MM nnioc P,
I'PM c a3oTom, ncnonb3oBaHWe KONTOOMHIa Npu
npoeepeHun P, 6onblueobbemHble MPM u ap.);

¢ CoBpeMeHHble MeToAbl reopn3nyecKkoro
nccneaoBaHUs CKBaXKWH, B T.4. FOPU3OHTaNbHbIX;
J[OCTaBKa reopusnyYecknux NpubopoB C MOMOLLbIO
KONTIOGVHIa U BHYTPUCKBaXXUHHBIX TPAKTOPOB;

¢ BHYTpPUCKBa)KNHHbIN NHCTPYMEHT ANs
BbICOKOTEXHONIOrMYHBIX paboT;

¢ 3ape3ka GOKOBbIX CTBOJIOB;

¢ [ApoMOHUTOpPHOEe BypeHue;

¢ VIHCTpyMeHTanbHbIN cepBUC (JTIOBUMNbHbIE
onepauun, ppesepoBaHue, ycTaHOBKa
oTceKalolmMX Nakepos N Ap.);

¢ HoBble MeTOAbI NOBbILLEHUS HedTeoTAAUN
nnacros;

¢ PeMOHTHO-M30MSILNOHHbIE PAGoThI;

October 28-30, 2015

Aerostar Hotel, Moscow, Russia
(Leningradskiy ave. 37, bid. 9,
"Dinamo’ subway station)

Conference topics:

¢ Coiled tubing technologies;

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

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

¢ High-tech well intervention equipment;

* Sidetracking;

e Jet drilling;

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

* New EOR technologies;

e Cement squeeze;

¢ Qilfield (hydraulic fracturing chemi ]
EOR solutions, cement ;;;’W fff

mixes, etc.).

¢ [MpombicnioBasi XMuMuUsl ANS BbICOKOTEXHONOMNMYHOIo
HedTerasoBoro cepeuca (peareHTbl U MaTepuarnbl
ansa NP, komno3nuumn ana MNHM, cocrasbl ana PUP

nap.).

KOHTAKTbI / CONTACTS:
Tel.: +7 499 788 91 24
Tel./fax: +7 499 788 91 19
E-mail: cttimes@cttimes.org,
www.cttconference.ru




PETHCTPAIITMOHHA A ®OPMA
16-51 Mex Iy HAPOTHASI HAY YHO-TIPAKTUYECKAST KOH(EPEHI U
«KOJITFOBUHI'OBBIE TEXHOJIOI'NH, I'PII, BHYTPUCKBAKNHHBIE PABOTDbI»
28-30 oxTaAOpst 2015 1.
I MOCKBA, TOCTUHH1IA «A3DPOCTAP», (JIEHUHIPAJACKUI IIPOCHEKT, 37, K. 9, CT. M. «/IMHaAMO»)

1. Ilo:xaay¥icTa, 3AII0OTHUTE PETHCTPAIHOHHYIO (DopMYy. ‘TIoss, 06513aTeIbHbIE IS 3AII0THEHHSI

*OaMuns "Hammucanue no-aHIInUCKU
“ms *Hanucanue no-aHrianumucKu
*OTYeCcTBO

*JIOJIPKHOCTD

Hanwucanue no-aHIIMHUCKU

*Kommanus

"AZPEC IEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. TlosKaIy¥cTa, OTMEThTe (DOPMAT YIACTHS: CEMUHADP, KOH(PEPEHITH A, BRICTABKA.

28.10.2015 - OBPA3OBATEJIbHBIN CEMUHAP

PerucTpaliuoOHHBINA B3HOC 28 800 py6.

PezucmpaylOnmbiii 83HOC 8KM0OUACTI: YUACINUE CTuamens 8 Koge-opetixax, obede, pypuieme; KOHCREKIM ACKUULL
cemunapa u opyaue pasdamourvle Mamepuaivt, a marice UMeHHOLL Cepmupucam, CeudemebCmea)ousuLl
0 NPOXONCOeHUU IYPCA.

29-30.10.2015 - KOH®EPEHII A

PerucrpaliuOHHBIN B3HOC

1 neneratos 75 000 py6.
J7151 MOKJIATYMKOB (JJOKJIA/1bI HEPEKIAMHOI'O XAPAKTCPD) corrvveees 45 000 py®6.
Xapakrep JIOKJI14/1a OIIPEJE/IAET IPOIPAMMHBIA KOMUTET KOH(pPEPEHIUN

TIpu pezucmparjuu 3-x 1 6021€e YUacmHuKo8 om 0OHOLL OPAHU3AUUU — CKUOKA 7%

PeructpanuOHHBIA B3BHOC C OJTHOT'O YETTOBEKA e 69 750 py6.
Anayuacmmurxos kongeperyuii 2009—-2014 22. — ckuora 5%
PeructpanuoHHbBIN B3HOC C OJTHOT'O YEJIOBEKA 71 250 py0.

Pezucmpayuonioiii 63HOC BK1OUAETN. YHACIUE 0e1e2amda 6 MeXHUHUECKUX CeKUUAX, Koghe-Opetixax, 00e0ax,
VAHCUHAX, BeHEPHEM npueme, NOCeUjeHIUe BbICINABKU, a MAKIce PAa30amouHble MAmepuaiv, KoHpepeHL L 1
npesenmauuu OOKAA0UUK08 Ha flash-nocumene.

17151 304HBIX YYACTHUKOB 15 000 py®6.

29-30.10.2015 - BBICTABKA TEXHOJIOTUI 1 OBOPYIOBAHU A KOMITAHUM-YYACTHUI]
Bce cymmust ne exarouarom H/JC

[MoxaIyHCTa, YKaKUTE POPMAT YIACTHS U YKAKUTE CYMMY BEIGPAHHOT'O BAMU PErHCTPAIIIOHHOI'O B3HOCA:

Dopmam Cymma
Cmywamens cemunapa
Lenezam xongeperyun T'ocTuHHIIA <A3pOocTap»
Lenezam kongepenyuu — O0KNA0UUK Anpec: 125167, MOCKBa, JIECHUHT PAICKHIT
3A0UHbILL YUACTIHUK KOHPEDeHLULL NPOCHEKT, A.37, KOPIL 9.
BpoHmpoBaHue HOMEPOB: +7 495 988-31-30,
DICnoNenm 6blCmasku E-mail: reservation@aerostar.ru

Ne 2 (052) Hionb /June 2015 9




APPLICATION FORM
The 16" International Scientific and Practical
COILED TUBING, HYDRAULIC FRACTURING AND WELL INTERVENTION CONFERENCE

October 28-30, 2015

Aerostar Hotel, Moscow, Russia (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)

Please, fill in the application form. *Mandatory fields

*Last Name

*First Name

*Position

*Company.

*E-mail

“Telephone

*Fax

Mail

Please, select your participation option: workshop, conference, exhibition.

28.10.2015 - EDUCATIONAL WORKSHOP

Registration fee $600

Registration fee includes: participating in the technical sections, coffee breaks, lunch, cockiail party; seminar lecture notes
and other bhandouts, as well as a personal certificate of participating in the workshop.

29-30.10.2015 - CONFERENCE

Registration fee:
For delegates $1490
For reporters (Non-advertizing reports) $600

The nature of the report is defined by the Program Committee of the conference
3 or more participants from one organization have a 7% registration discount

Registration fee for one person $1380
The participants of the conferences in 2009-2014 have a 5% registration discount
Registration fee for one person /. $1410

Registration fee includes: participating in the technical sections, coffee breaks, lunches, dinners and evening reception,
touring of the exhibition as well as getting conference bandouts and presentations of reports on a flash-drive.

For correspondent participants $300

29-30.10.2015 - EXHIBITION OF TECHNOLOGIES AND EQUIPMENT OF THE MEMBER COMPANIES
All prices don't include VAT

Please, select your participation option and registration fee:

Option Price
Workshop attendee
Delegate of the conference Aerostar Hotel
Delegate and reporter of the conference Address: 125167, Moscow,
Correspondent participant of the Leningradskiy ave. 37, bldg. 9.
conference Reservation service: +7 495 988-31-30,
Exponent of the exhibition E-mail: reservation@aerostar.ru

10 Ne 2 (052) Hions/ June 2015
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YBaxkaemble konneru! loporune gpy3bs!
Poccuiickoe oTaeneHne Accoumaumm CreumanmcToB No KONTIOBMHIOBLIM TEXHONOTUAM U
BHYTPUCKBaXXUHHbIM paboTtam (ICOTA) npeanaraeT BaM NPUHATL yY4acTUe B roflIOCOBAHMM, PE3YNLTaTOM
KOTOPOro cTaHeT pOopMMpOBaHue WopT-nmcTa cneumansHon npemun Intervention Technology
Award - 2015.

YkaxuTe, nox(anyVlGa, KakKume KOMMNaHuUW, Ha Ball B3NS4, JOCTOMHbI CTaTb NnaypeatamMmu
B diegyroumnx HOMMHaunax:

«Jlyywas KOMMaHWs B MCNOMb30BaHWUM KONTIOOUHIOBbIX TeXHONOrin B Poccm u CHIM

«Jly4Lwasn komnaHwa B obnact nposeferns MPI1 B Poccum n CHIM» _

«Jlydwas MexayHapoaHas KoMnaHus B obnact nposeneHus MPI1»

«JlyyLlas KoMMNaHWs No NPOABUXKXEHMIO MHHOBaLMIM B Poccumn n CHIM

«I'Ipopbna rofa — nyydlada KOMNaHWA No TeMNaM pPasBUTUA»

«ﬂy'-lLLIaﬂ MexayHapoaHada KOMNaHNA Ha CePBNCHOM PblHKE Poccnm»

«J'Iquuaﬂ KOMMNaHWA — nponssoanTenb o6opyp,oaava Ana BbICOKOTEXHOJTOTMYHOIo He(DTeI'a3OBOI'O cepBKCa Ha TeppuUTopnNIn

EnMHOro aKoHoMMYeckoro npoctpaHcrea (E3M)»

«DUHAHCOBBIV UHCTUTYT, CMOCODCTBYIOLLMI BHEAPEHWIO BBICOKOTEXHOMNOTMHYHOTO HedTerasoBoro cepeuca B Poccnm»

«JlydLee nepriognyeckoe nspaHue B Poccum n CHI, nocesilLeHHoe HedpTerasoBoMy CepBUCY» _

[pocrM Bac OTCKaHMPOBATL 3aMoHEHHYI0 POPMY 1 NpUcaThb No aapecy: cttimes@cttimes.org.
MO>KHO Tak>ke NpUcaTh 3anoiHeHHyo opMy no dakcy: +7 499 788 91 19
Balu ronoc o4eHb BaxeH!

Ha nepBom 3Tane nofBefeHWs UTOTOB MO pe3ynstataM 06paboTkm 3aMofHeHHbIX PopM ByayT cocTaBneHb!
LLOPT-NNCTbI B KaXA0M HOMWHaLWMKW. Ha BTOPOM 3Tane aBTOPUTETHOE XIOpW, B COCTaB KOTOPOTO BXOAAT
Y/leHbl COBETa AMPEKTOPOB poccuickoro otaeneHns ICoTA, akenepTsl MuHaHepro PO, YneHbl y4eHoro
coBeTa LleHTpa pa3BuTUS KONTIOOMHIOBLIX TEXHOMOMMI 1 YneHbl pefakLIMOHHOMO COBETa XypHana «Bpems
KonTIoOMHra», onpenenut nobeamTenei CornacHo BbIPaboTaHHbIM A5 KaXAoM HOMUHALMU Ka4eCTBEHHbIM
1 KONNYECTBEHHBIM KPUTEPUAM.

KoHTakTHasa nHpopmauma:
www.icota-russia.ru
lMbkeBCKMM Nepeynok, 5,
cTpoeHue 1, ouc 224
Mockea 119017,

. . Poccuinckas ®epepaums
TopxxecTBEHHOE Bpy4eHK e AMMIOMOB faypeatam poccuinckon Intervention Technology Award coctouTtcs B

pamkax 16-11 MexayHapoAHOW Hay4HO-MPaKTNYeCcKom KoHhepeHLMn «KonTioOnHroBble TexHonoruu, MPr,
BHYTPUCKBaXX1HHble paboTbi» 29 okTabps 2015 roga. TenedoHbl:

MNpemus Intervention Technology Award yupexnena s Havane 2014 rofa poccuiickium 1; ?991967)88 91 24;
otaeneHveM ACCoLmaLmn CNeLnanicToB No KONTIOBMHIOBLIM TEXHONOTVIAM W BHYTPVCKBaXXNHHBLIM pabotam Sz p0en
(ICoTA) 1 ABnsieTCa OTe4eCTBEHHOW BEPCHEN NPeMUN, BPyHaeMon ameprkaHckM otaeneHmem |CoTA Ha Pakc: +7499 7889119
exerofHom KoHbepeHLmmn B Byanerace (CLUA, wrar Texac).
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Intervention & Coiled Tubing Association

Coiled /tubing

wewomeens [ TINES

NP CTTDC Ministr)_/ of Energy

of the Russian Federation

Dear colleagues and friends!
Russian Chapter of the Intervention and Coiled Tubing Association (ICoTA) invites you to respond
to a poll and tell us which companies are worthy of the special Intervention Technology
Award 2015.

You are kindly asked to choose the companies which, in your opinion, are the winners
in the following categories:

Best company in the sphere of coiled tubing technologies application in Russia and CIS countries

Best company in the sphere of hydraulic fracturing operations in Russia and CIS countries

Best mternatlonal company in the sphere of hydraulic fracturlng operations

Best innovating company in Russia and CIS countries

Breakthrough of the year — the fastest-growing company

Best mternatlonal company on the Russian oilfield service market

Best company-manufacturer of the high-tech oilfield service equipment on the territory of the Common Free Market Zone

Financial institution that promotes high-tech oilfield services in Russia

Best perlodlcal devoted to oil and gas service in Russia and CIS countries

Please, kindly fill-in the form, scan it and send to cttimes@cttimes.org
You can send the filled form by fax as well: +7 499 788 91 19
Your opinion is very important for us!

On the first stage, we will form short lists of the companies in each of the categories on the
basis of your votes. On the second stage, the panel of judges comprising board members
of the Russian Chapter of ICoTA, experts from the Russian Ministry of Energy, members of
the Scientific Council of Coiled Tubing Technologies Development Center and members of
the Editorial Board of Coiled Tubing Times Journal will choose the winner in each category
(according to the elaborated qualitative and quantitative criteria).

Contact information:
WWwWw.icota-russia.ru
5/1 Pyzhevsky lane,

- . . Suite 224
Intervention Technology Award Ceremony will be held in the framework 119017 Moscow. Russian
of the 16" International Scientific and Practical Coiled Tubing, Hydraulic Fracturing and Federation '

Well Intervention Conference on October 29, 2015.

Intervention Technology Award was established in early 2014 by the Russian Chapter of the  Telephone: +7 499 788 91
Intervention and Coiled Tubing Association (ICoTA). It is the Russian version of the award 24:+7(916) 512 70 54
established by the US Chapter of ICoTA. Fax: +7 49978891 19




3aBoj NoO NpoOU3BOACTBY XUAKOro asora B 3anagHon Cubunpu

B nayane 2014r. komnaduen Nafta - Siberian Nitrogen 2aeof No NPov3BoACTEY XWAKOro asorta

Bein 3anyued 3asof No NPpoW3BOACTEY MWOKOMo asoTa. Mafta Siberian Nitrogen saenseTcs yHUKANEHEIM
B HehTECEPRUCHOW OTPacNW, OH NONHOCTLID

Komnnekc npendHasHaqed ang npovsBoacTea Xhokoro ABTOMAaTM3NPGBaH, Era NPoN3BOAWTENbHAR

23073 M3 aTMOCepHOro Bo20yxa MeToaomM MOLUHOCTE cocTaenser 3000 kr/y

HU3KoTEMNEPATYPHOR pekTHdMKaLin.

NAFTA
SIBERIAN NITROGEN

XNOKNUN A3OT

TexHo0r NYHOCTh lMponssonntensHocTe  besonacHocTh

CoBEpeneHHble TEXHONOTMK YHuKkaneHoe coYeTaHue ObecnedeHa MakcumansHas
MpoKM3BOOCTBE M KOHTRONSA NPoOM3BOOMTENEHON MOLUHOCTH W IKONOTUMECKAR M NoXapHas
KadyecTsa NPoOyKLMM. MUHMMANbHBIX 3aTpaT SHe@Ern, De30nacHoCTE NPOW3IEONCTEA.

WWWw.Sibirazot.ru

000 "HADTA CUBEPMAH HAUTPOKEH"
119590, Mockea, MuHckaa ynuvua, gom 1T, kopnyc 1, odc 36.
Tenedon/Pakc: 8 (499) 322-16-34 E-mail: info@sibirazot.ru
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Coiled Tubing and Pumps
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Barbara Viner
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TonsKo opuz2uHankHeie 3an4yacmu!
TonsKo npogeccuoHansHsle yenyau!
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Komnanus «MawOin» (Poccuitckan ®enepauns) —
ohuumansHeIn NpeacTaBUTENb N0 CEPBUCHOMY 0BCNYMBAHUK 0D0PYAOBAHNS
C3A0 "oMOMALL" (Pecnybnuka Benapycs).

OcHoBHbIe HalK ycnyru 3To:

» [apaHTUHOE 1 nocnerapaHTuitHoe obenyxueaHue 0bopyaoBaHus
npoussogctea C3A0 «duamatuy»

» [lpoBeaeHne nycko-Hanaao4Hbix paboTt 1 obyyeHue cneunanncToB 3akasuika

* [IposeaeHne paboT no kanuTanbHOMy PEMOHTY W MOAEPHU3aL MK
obopyaoBaHus

* [locTaeka Be3mydTOBOWN ANMHHOMEPHOW TRYOBI

* [TocTaBKa opuriHanbHbIX 3anacHblx YacTen U UMNOPTHOW KOMMMeKTaLum,
B TOM YMCHIe C pervoHanbHoro cknaga B r. CypryT

Ha nnowagsx cknaga uMeeTcs WUMPOKUA aCCOPTUMEHT OPUrMHAaNbHbIX
3anacHbIX 4YacTen, MMNOPTHON KOMNIEKTaLUUKU U PacXOAHbIX MaTepuanos
ANs KONTHWOWUHrOBOro, HarHeTaTeNnLHOro U a3oTHOro 06opyaoBaHus,

a TaKke obopyaosanusa ana P

Mb! NOCTOAHHO paclumpsiemM aCCOPTUMEHT NPOAYKLMM, YTO B Bnikaliiee
BpeMs NO3BONNT YAOBNETBOPSATL Nobbie Bawum 3anpock.

Mb! roToBbI OpraHu3oBaTh AOCTAaBKY KOMNMeKTauuu co ckraga
B nioboe yaobHoe ans Bac mecTo B KpaTyauwme cpoku!

www,maShOil ru Poccus, 119017, r. Mocksa

MoixesckuA nep., 4. 5, ctp. 1, odmc 224
OTOEN NPOOAX Ten. +375 (29) 664-74-04
+7 (916) 965-81-01
CKNAQ e r. CypryT E-mail: sales@mashoil.ru

yn. Bypogan, a. 6, 1 3. OTOEN CEPBWCA Ten. +375 (44) 775-06-75
Ten. +7 (922) 256-59-89 +7 (987) 478-42-26
KonecHuk AnexkcaHgp E-mail: dmitriy.klimovich@mashoil.ru




e
/Qa
=
X
=
=
O
A
=
=

Mbl NprHMaeM peLleHns,

CTaBMM Uelln N naeM K HAM
11-9 MoTpebuTtenbckas KoHMepeHLms

C3AO0 «DOMALL»

We Make Decisions, Set Goals
and Move towards Them

11" FIDMASH's Consumer Conference

B Muncke 28-29 anpeins 2015 roga nponwia 11-g
[TorpebuTtenbCKas KOH(MEPEHIUS IO BOIIPOCAM
AKCILTYATALUN KOJITIOOMHIOBOT'O OOOPYIOBAHUS,
LIEMEHTUPOBOYHOI'O, HACOCHOI'O, A30THOT'O
obopynoBaHUs U 060pyaoBanus 1y I'PIT,
oprannzosBaHHas C3AO «DUIMAII», — cambIM
KPYIHBIM U U3BECTHBIM NIPEANIPUATHEM ['PyIIIBI
DU,

OCHOBHOM CHEKTP TEMATUKH, KOTOPOU OBLIO
MOCBAIIEHO 3TO TPASULIMOHHOE MEPOIIPUATHE,
MOHATEH U3 CAMOTI'O €I'O HA3BAHUSL

The 11" Consumer Conference on Operation of
CT Equipment, Cementing, Pumping and Nitrogen
Machinery and Hydraulic Fracturing Equipment was
held on April 28-29, 2015, in Minsk by NOV FIDMASH,
the largest and best-known company of FID Group.

The main topic areas of this traditional event are
evident from its name. FIDMASH brand needs no
introduction. For over ten years, high-tech oil and
gas-field service equipment has been manufactured
under this trademark and has proven itself on fields

bpenn «PMIMAII> HE HYKIAETCA B
MNPEJCTABIEHUN HAIIIUM YUTATESAM.
ITox 3TOM MapKOH y2Ke BTOPOE
JIECATHUIIETHE BBIITYCKAETCS XOPOIIO CeOs
33PEKOMEH/IOBABIIEE HA IPOMBICTIAX,
PACIIOJIOKEHHBIX B CAMBIX PA3HBIX
yroJyikax CHI, BLICOKOTEXHOJIOTUYHOE
HedTEra3ocepBUCHOE OOOPYIOBAHUE.
Haunbonee n3BeCTHBI KOATIOOMHI'OBBIE
ycraHOBKH «PHMJIMAII>. ITo KOIU4IeCTBY
ux paboraromux B Poccuu equHuL
NPEANPUATHAE YBEPEHHO ONEPEKAET
BCEX APYTUX IIpousBoguTesiei. OCBOEHO
MPOU3BOZACTBO IMTOJIHOM HOMEHKJIATYDBI

MoTpebutenbckme koHdepeHLmn C3AO
«PUOMALL — 310 yHMKanbHas hopma obLeHMs
MeX [y co3faTensmm obopyLoBaHUs 1 ero
Nob30BaTeNsaMK, NPAMOU AMANOT, B NpoLecce
KOTOPOro pOXAAIOTCA HOBble TEXHUYeCKe U
KOHCTPYKTOPCKME UOEWN.

FIDMASH's Consumer Conferences are a one-of-a-
kind form of communication between the makers
of equipment and its users, a direct dialog which
produces new technical and design concepts.

060pyaoBaHus 1 IpoBeacHus ['PIT.
®nora Mapku «DHUIMAIID yCrienmHo AEHCTBYET
B Poccun u Benmapycy, y OTe4eCTBEHHBIX U
MEKAYHAPOAHBIX CEPBUCHBIX KOMITAHMUI. XOPOILIO
MU3BECTHO HEPTAHHUKAM a430THOE, IEMEHTHPOBOYHOE,
Pa3IUYHOE BCIIOMOT'ATENBHOE O60OPYJOBAHHUE,
KOTOPOE «POAOM» N3 MUHCKA. O6 3TOH, CTABIIEHN
Y2KE IPUBBIYHOI, TEXHUKE, 4 TAKXKE O HOBBIX U
NEPCIEKTUBHBIX NPEIOXKEHUAX «PUIMAIID u,
mupe, I'pyrnst GH/I, 1 12 pedb HA NPOTAXKEHUHN
JABYX JHEN KOH(PEPEHIINN.

INorpeburensckue KoHdepeHuu C3A0
«DUIMAII» — 3170 yHHUKAJIbHAS (POpMA OOIICHHU S
MEXKY CO3[ATENAMN OO0PYJOBAHUSA 1 €TO
MOJIb30BATENAMU, IIPAMOH JHUAJIOT, B IPOLIECCE
KOTOPOI'O POXKAAIOTCA HOBBIE TEXHUYECKUE U
KOHCTPYKTOPCKHE UJIEU. MOXKHO YTBEPKIATD, YTO
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located in various parts of the CIS. CT rigs produced

by FIDMASH enjoy most popularity. In terms of the
number of units operating in Russia, the companyis a
sure leader among all other manufacturers. Production
of the full nomenclature of hydraulic fracturing
equipment has been set up.

Fleets manufactured by FIDMASH successfully
operate in Russia and Belarus, at domestic and
international oil and gas-field service companies.
Oilfield workers are well aware of nitrogen, cementing
and various auxiliary equipment originating from
Minsk. This already familiar machinery as well as new
and promising proposals from FIDMASH and, more
broadly, from FID Group were the topics of discussion
during the two-day conference.

FIDMASH’s Consumer Conferences are a one-of-




TAKOE€ UHTEHCHUBHOE U B3AUMHOE 3AMHTEPECOBAHHOE
ObIIEHUE IPUBOAUT K CHHEPTETUYECKOMY 3(P(PEKTY.
I11040TBOPHOMY OOIIEHUIO IPOU3BOAUTENEHN
060PYAOBAHUSA C IOTPEOUTEAIMU CHIOCOOCTBOBAIIA
aTMOC(dEPA, LIAPUBIIAS B CBEPKAIOIIEM HOBU3HOMU
KOH(PEPEHII-3AJI€ HEAABHO OTKPBIBIIETOCS OTEIISA
«Bukropusa OnumIn, rae IpOXO4U/IO MEPOIIPUATHE.
IIpexpacHas BeCEHHAA IOrofd, KOTOPOU BCTPETUI
MMHCK IPEJCTABUTEIICH 6OJIEE TPEX JIECATKOB
He(MTEra30CepBUCHBIX KOMITAHUI 13 Poccuy,
Kazaxcrana, YKpauHsl, benapycy,

PROSPECTS

a-kind form of communication between the makers
of equipment and its users, a direct dialog which
produces new technical and design concepts. One
can say that such intensive and mutually interesting
communication has a synergy effect.

The atmosphere that prevailed in the brand-
new conference hall of the newly opened Victoria
Olimp Hotel where the event was held facilitated
fruitful communication between the equipment
manufacturers and users. Minsk greeted around three

CITOCOOGCTBOBAIA XOopomeMy HACTPOCHUIO,

4 3HAYUT, HACTPANUBAJIA YYACTHHUKOB
JINAJIOTa HA IVIOJJOTBOPHBIE OOCYXKACHUSA
CaMBIX JKMBOTPEMEIYITUX TPOOIIEM.

C MOMeHTa, Koraa Mbl Ha4anu cepunHo
NOCTaBNATb Pa3N4HOe 0O00PYAOBAHME Ha PbIHOK,
HaMM NoCTaBneHo 1 paboTaeT B HacTosLLee Bpems

HIX, K CJIOBY, y POCCHHCKUX HE(PTAHUKOB,
OKA43aBIINXCS IEPE]] IULIOM CEKTOPATBHBIX
CaHKIIMU, HeMaJI0. OB0PYIOBAHHE,
TEXHOJIOT'MH, CIIOCOOBI MPOBEAECHU S TEX
WJIA UHBIX ONIEPALIUHA — 000 BCEM 3TOM
IIJIA PEYD KAK B IIPOLIECCE OPUITUATBHON
IIPOrPaMMBbI MEPOIIPHUSITHS, TAK U B
HE(POPMATBHOM OOIIEHNUH, YCIIOBUA /I
KOTOPOI'O OPTraHU3ATOPAMHU OBLIH CO3/IaHbI
MPEKPACHBIE.

OPUITHAIBHYIO IIPOIPAMMY

nopsaaka 350 eamHNL, TeXHUKK. DT0 OOMbLLOW
Mapk, 1 ecniv ero BbICTPOWTb B OOHY JIMHEVKY,
TO NOJIYYUTCA MPaHAMO3HaA LEMOHCTPALMS.

Since the start of full-scale supply of various
equipment to the market, we have supplied
approximately 350 units of currently operating
equipment. Thisis a large fleet and if putin a
straight line, it would make a grand show.

KOH(PEPEHITUN OTKPBLJIO IPUBETCTBEHHOE
BBICTYIUIEHUE [€HepaIbHOIO JUPEKTOPA
C3A0 «DUIMAIIl» E.B. JIartOTEHTOBOH.
B navasie cBOEro BbICTYIIEHUA OHA PACCKA3aJ1a O
KOMIIAHUAX, BXOAAIMUX B I'pyniry ®H/I, B cocTase
KOTOPOY 00PA30BAJICA U ITPOJOJIKAET PA3BUBATHCSA
«DVIMAIII>.

I'pynmna @I — 31O rpy1ma 6€eJIOpyCCKUX
U POCCUMCKUX NPEAIIPUATUNA, KOTOPAA B
HACTOSIIIEE BpeMd PA6OTAET B paMKax EqMHOro
3KOHOMMYECKOT'O IPOCTPAHCTBA. [IJ1 HAC 3TO HE
B HOBHHKY, IIOCKOJIbKY aHAJIOTUYHYIO UJIEOJIOTHUIO
MBI PA3AESAIN U IOAAEPKUBAIMN C CAMOI'O HAYAJId
CBOEH JIEATENIBHOCTH, U EAMHCTBO B OOJIACTH
3KOHOMMKH — 3AJI0T YCIIEXA HAIMX CTPAH, —
ckazana E.B. JJanorenToBa. — MBI IPpONLIN 60JIEE }

dozen oil and gas-field service companies from Russia,
Kazakhstan, Ukraine, and Belarus with beautiful
spring weather, which promoted high spirits and,
therefore, set the participants for fruitful discussion of
the most critical issues. Incidentally, Russian oilfield
workers faced with sectoral sanctions have quite a
number of issues. Equipment, technologies, ways of
carrying out particular operations were the topics
of discussion both in the formal agenda and in the
course of informal socializing perfectly enabled by the
organizers.

The official conference program was opened by
the welcoming speech of Alena Lapatsentava,
Director General of NOV FIDMASH. In the beginning
of her speech, she spoke about the companies that are }
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4EM ICCATUWIETHUM ITyTh. DTO OBLINA AKTUBHBIE,
3 PEKTUBHBIE, TIJIOJOTBOPHBIE T'O/1bl. C MOMEHTA,
KOTIJJa MBI HAYAJIH CEPUITHO MOCTABJIATD PA3JIMYHOE
060PYJOBAHUE HA PBIHOK, HAMHU IIOCTABJIEHO U
PaboTacT B HACTOSAIIEE BpeMsi HOPsi/iKa 350 eIMHUIL]
TEXHUKU. DTO OOJIBIION MAPK, U €CJIU ET'O BLICTPOUTD
B OJIHY JIMHENKY, TO NOTYYUTCSA TPAHAUO3HAA
JEMOHCTpPAanus. BO BCEX 3TUX MAIIMHAX U ATPETATAX
PEANTN30BATACH TBOPUECKAS MBIC/Ib 1 OTPOMHBI
MOTEHIIMA HAITUX KOHCTPYKTOPCKUX OI0PO.

Kask1plli COTPYIHUK Halew I'pyIIbl — HACTOALINI
OO0€11, KOTOPBIA CTOUT TPOUX. MBI pA0OTAEM U
MOJIY4dEM OT 3TOT'O OIPOMHOE YAOBOILCTBUE. PadoTa
CTaJ1a CMBICJIOM U LIEJIBIO HAIIEHN )KU3HH, 6€3 HEe
MBI CEOST HE MBICJIUM. MBI pa60Ta€EM BO 061ar'0 BAC,
JIOPOT'M€ HAIIIN 3AKA3YUKHU, U, KOHEYHO XK€, BO O1aro
HaIle poAHOM CTPAHbI U HAIIMX ceMen. Hageemcs,
4TO Halla paboTa Hy»KHA U ITOJIE3HA BAM, UTO OHA
pE3YABTATUBHA U 3(DPEKTUBHA>.

E.B. JIanoTeHTOBA OYEPTUIIA KPYT BOIIPOCOB,
KOTOPBIM OyJIET OCBSAIIECHA KOH(pEPEHIUS:
«O yeM cerogHs 1 3aBTPa IOUJET peub? O TEXHUKE,
O HAIIIMX BO3MOXKHOCTAX U ITOXKETAHUAX 3AKA3YUKOB.
O KONTIOOUMHTOBBIX KOMILJIEKCAX, HATHETATEIBHBIX
KOMILIEKCAX, 000PYIOBAHNH I TUAPABIUYECKOTO
Pa3pbIBa IJIACTA, HEMEHTHPOBOYHBIX KOMILJIEKCAX,
KOMILIEKCAX JJ15 IOBBIEHN A HEPTEOTAUU TIACTOB,
BHYTPHCKBA)KMHHOM OOOPYAOBAHUU. B nociennee
BPEMS K 3TOMY IIEPEYHIO JOOABUINCH KOMILJIEKCHI /115
OypEHUS B YCJIOBUAX TOPHBIX BBIPAOOTOK. DTO HOBAS
JUIS HAC TEMA.

7KHn3Hb HE NO3BOIAET HAM BCEM, COOPABITUMCH
B 9TOM 34JI€, CTOATh HA MECTE. MBI )KHMBEM, TTIOKA
MBICJIMM, AEHCTBYEM, IPUHHUMAEM PEIEHU, CTABUM
1IEJIM M UJIEM K HUM. DTO ujeonorus I'pynnst O .

OdunuanpHas NpPorpamMmma KOH(pEpEeHIUU
BKJIIOYA/A 16 TOKIIAI0B, TEMATHKY KOTOPBIX
MOYKHO YCJIOBHO PAa37E€IUTh HA HECKOJIBKO
OJIOKOB: BBICTYIUIEHUA, ITIOCBAIIEHHBIE OCHOBHBIM
BU/JAM CEPUITHON MHHOBAIIMOHHOM IIPOAYKIINH,
BBICTYIIEHUA [IPEICTABUTEIEN KOMITIAHNT-
34K434YMKOB, PACKPBIBAIONIHNE IIEPEJIOBOI
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members of FID Group within which FIDMASH was
established and continues its development.

“FID Group is a group of Belarusian and Russian
companies, which currently operate within the
Common Economic Area. This experience is not new
to us because we have shared and supported similar
philosophy since the beginning of our activity and
unity in the economic field is the recipe for success
of our countries,” said Elena Lapotentova. “We have
more than a decade-long history. Those years have

PM. AXMeTLIMH 0CODO OTMETU, YTO
«KONTIOOMHT B NepcrnekTBe CnocobeH
OyneT 3aMeHUTb NPaKTUYeCK/ BCe B!
TpaanuMoHHOro KPC».

R.M. Akhmetshin highlighted that “in future
coiled tubing will be capable of substituting
all kinds of conventional workover.”

been active, effective and fruitful. Since the start of
full-scale supply of various equipment to the market,
we have supplied approximately 350 units of currently
operating equipment. This is a large fleet and if put

in a straight line, it would make a grand show. All that
machinery and units were engineered thanks to the
ingenuity and huge potential of our design office.

Each and every employee of our Group is a genuine
fighter who is worth three people. We work while
immensely enjoying the process. Work has become the
meaning and goal of our life, and we cannot imagine
ourselves without it. We work for your benefit, our dear
customers, and naturally for the benefit our homeland
and our families. We hope our work is useful and
helpful to you and is fruitful and effective.”

Alena Lapatsentava outlined the set of issues around
which the conference will revolve, “What will be the
topic of discussion today and tomorrow? Machinery,
our capabilities and wishes of our customers. Coiled
tubing systems, pressure systems, hydraulic fracturing



OIBIT NPOBEACHUS YHUKAIBHBIX ONEPALTUI C
UCIIOJIb30BAHUEM OOOPYJOBAHUS IIPOU3BO/JICTBA
«PUIMAIID 1 IpyTrux nIpeanpusTui I'pymib
OH/I, BLICTYIUICHUA IPEACTABUTEICH IN3UHIOBBIX
U CTPAXOBBIX CTPYKTYP, 4 TAKXKE IPEACTABICHUE
HAy4YHO-TIPAKTUYECKOI'O )KypHaJIa «Bpemsa
KOJITIOOHUHT a», TPAJJUITMOHHO OCYIIECTBIIAIONIETO
MH(MOPMALTUOHHYIO NOAAECPKKY TOTPEOUTENBCKUX
KOH(pEPEHIUN. 3aBEPIINIIACE TPOrPAMMA
34CEIaHUEM KPYIJIOTO CTOJIA, OPIrAHU30BAHHOT'O
PERAKIIHEN XKy PHAJIA.

Joknaibl HOTpEOUTENEN HOCUIN IPAKTUUYECKUNI
XAPAKTEDP U PACKPBIBAIU OCOOEHHOCTH TEXHOJIOT U
U IPEUMYIIECTBA IPUMEHEHUS OOOPYJOBAHU A
I'pynnsr U] — PHAMAIL

I'maBub nHXKEHEP OOO «TatHEDTD-
AxTio6nHCKPeMCepBrc» PM. AXMETIINH PACCKa3aJl
06 «O1BITE IPOBEACHHA PEMOHTA CKBAKHH
C HCIIOIB30BAHHEM KOJITIOOHHI'OBBIX
YCTaHOBOK». [IpeIIPUATHE OKA3BIBAET YCIYTH
B C(pepe pEMOHTA CKBA’KHUH KOJITIOOMHI'OBBIMH U
KaHATHBIMU TEXHOJOTUAMH. Ha CerogHsAIIHNN J€Hb
IKCILTYaTUPYIOTCA IIATH TUIIOB KOJITIOOMHI OBBIX
YCTAaHOBOK, B TOM unciie M1002, MK10T, MK30T.
JocturnyTyposeHns B 1000 peMOHTOB B I'OJI.
OcBOEHO cBbIlIE 30 TEXHOJIOTUYECKUX OIIEPALIUH.
JOKJIaAYMK PACCKA3aJI O HIUPOKOM CIIEKTPE
TEXHOJIOI'HH, B KOTOPBIX UCIIOJIb3YETCA KOJITIOOMHT,
4 TAK)KE 00 YHUKAJIBHBIX PpA00TAX, IPOBEACHHBIX
NPEANPUATUEM: PAOOTAX IO PEJTUKBUIAITN
CKBaKMHBI, HAXOAAIIENCA B AKBATOPUHU PEKH,
Texnosoruu MI'PIT B 3a11eMEHTHPOBAHHBIX
XBOCTOBUKAX, pA00TAX HA OUTYMHBIX CKBAXKUHAX.
J7151 1ATbHENIIETO PA3BUTHS KOJITIOOMHIOBBIX
TEXHOJIOI'UH KOMITAHUA «I'aTHEPTH-
AxTIOONMHCKPeMCepBUC» IJIAHUPYET CIEAYIOMINE
PabOTHL: IPUMEHEHUE KOJITIOOMHIOBOHN YCTAHOBKU
MK30T, 1o3BOJISIONIEN PA0OTATh C THOKUMU TPYyOAMU
OOJIBIIErO IUAMETPA U HA OOIBIINX ITTyOHUHAX;
cenekTuBHOoe OI13 C IPUMEHEHUEM JIBYXIIAKEPHBIX
KOMITIOHOBOK TAM; YCTAHOBKY Pa30ypHUBAEMBIX

nakepos Ha 'HKT; nepdopanuio Ha 'HKT. OToTt }

equipment, cementing systems, systems for enhanced
oil recovery, downhole equipment. Recently this list
has been extended with drilling systems for mining
operations. This is a new topic for us.

Life does not allow those of us who gathered in this
hall to stand still. We are alive while we think, act,
make decisions, set goals and move towards them. This
is the philosophy of FID Group.”

The official conference agenda included 16 reports
which can thematically be divided into several

B OO0 «TaTHedTb-J1eHNHOropCK-
PemCepBuC» 3aeMCTBOBAHbI

TpW KOMMNeKkca 0bopyaoBaHWs A4S
[P npown3soacTea « GUOMALL.

Tatneft-LeninogorskRemServis
operates three hydraulic fracturing
systems manufactured by FIDMASH.

sections: presentations dedicated to the main kinds
of serial innovative products; presentations made by
the spokesmen of business customers and sharing
best practices of carrying out unique operations

using equipment produced by FIDMASH and other
companies of FID Group; presentations made by
spokesmen of leasing and insurance entities; and a
presentation from science and practice journal Coiled
Tubing Times that traditionally provides informational
support to consumer conferences. The conference
ended in a round table arranged by the journal’s
editorial staff.

Reports made by consumers were practice-oriented
and covered specific technological features and
advantages of using equipment manufactured by FID
Group — FIDMASH.

Chief Engineer of Tatneft-AktyubinskRemServis
LLC R.M. Akhmetshin spoke about Experience of
Workover Using Coiled Tubing Rigs. The Company
provides services related to workover using coiled
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MEPEYEHD CBUJETENBCTBYET O6 OTPOMHBIX
HOTEHIUAIBHBIX BO3MOXXHOCTSX KOJITIOOUHTA.
PM. AXMETIINH OCOO0 OTMETHJI, UTO «KOJITIOOUHT
B IEPCIIEKTUBE CIIOCOOEH OYIET 3aMEHUTD
NPAKTUYECKHU BCE BUABI TPAAUITMOHHOIO KPCo.

C poxnaaom JIpuMEeHEeHHE TEXHOJIOT U
THAPABIHNYECKOTO Pa3pbiBa IVIACTA AJIA
BOBJICYECHHU A B Pa3pab0TKy 3a1eKked HeTH
HHU3KOIIPOHHIIAEMBIX KaPpOOHATHBIX
KOJUIEKTOPOB JOMAHUKOBBIX OT/IOKE€HHU >
BBICTYIIMII Ha4aJIbHUK LITP OO0 «TatHedTh-
JlennnoropckPemCepsuc» I1.C. JeMaKuH.

[ pa3zpaboOTKU JOMAHUKOBBIX OTIOKEHUA
HEOOXOAMMO CO3[JAHUE BBICOKONTPOBOAAIINX
TPEIIMH B HE(PTEHACBIIIIEHHOM KOJUIEKTOPE, LIS
4Ero NPeANOnaracTcss 6ypeHue ropu30OHTAIbHBIX
CKBaKMH C JJIMTHON F'OPU3OHTAJIBHOI'O CTBOJIA
300-500 METPOB C MPOBEAEHUEM MHOT'OCTAJUHHOTO
I'PIT gj1s1 KOHTAKTA C IIEJIEBBIM ILJTACTOM Ha

BCEM IIPOTSKEHUU TOPU3OHTAIBHOI'O CTBOJA
CKBaKMHBI U IIOCJIEJOBATEIBHOI'O BO3JEUCTBUA

HA HETO B 33/IaHHBIX UHTEPBAJIAX JIJIA [TOJIYIEHUSA
MAaKCHMaJIbHBIX IPUTOKOB. Ha mpeanpudaruu
33JIEMCTBOBAHBI 3 KOMILIIEKCA O60pyAoBaHuA 11 I'PI1
npousBoacTsa «OHMIMAII>.

Bepymurt HaygHbr coTpyaHuk bemtHUITHe) T
PVII J10 «benopycned s> H.A. leMAHEHKO
pacckasan «O pe3yabTaTax OInbITHO-
IIPOMBICTIOBBIX PA0OT IO TEXHOJIOTHH
CO3JaHHA INTyOOKOIIPOHHUKAIOUIUX KAHAJIOB
dunasTpamuy. MEeTOR OCHOBAH HA CO3IAHNH B
WHTEPBAJIE IPOJYKTUBHOI'O KOJIJIEKTOPA CUCTEMBI
Pa3BETBJIEHHBIX APEHAKHBIX KAHAJIOB AJ15
YBEIUYEHHNA IUIOMAAN (PHMIIBTPALUHU TIJTACTOBBIX
(PIIIOUIOB K CTBOJTY CKBAXKUHBL 1151 OCYIIECTBIEHUA
JaHHBIX padoT B PYIT 10 «benopycHedTh» OblLIa
Pa3paboTaHa TEXHOJIOIUS U O0OOPYJOBAHHE
(KOMIIOHOBKAQ), BKJitovaronee I'T guamerpom 12,7 MM.
1 TOCTABKU KOMIIOHOBKH I'MJIPOMOHUTOPHOI'O
Pa3MbIBA K OTKJIOHSIOLIEMY OAIIMAKY X OOECIICUYCHU I
3aka4ky 110 I'T paboyeit )KUAKOCTH IIPUMEHSIETCS
YCTAHOBKA [IJI1 CTPYHUHOI'O BCKPBITHA IIACTA
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tubing and wireline technologies. At present, five
types of coiled tubing rigs are in operation including
M1002, MK10T, and MK30T. The company has come
up to 1000 workovers per year. It has mastered over
30 production operations. The reporter spoke about a
wide range of technologies, which use coiled tubing,
and unique operations carried out by the company:
re-abandonment of a well located in a river water
area, techniques of multi-stage fraccing in cemented
tailpipes. To further develop coiled tubing technologies
Tatneft-AktyubinskRemServis plans to implement the
following operations: use of MK30T coiled tubing rig
which allows working with coiled tubing of a larger
diameter and at a bigger depth; selective bottomhole
treatment using dual-packer systems manufactured
by TAM International; drillable packers conveyed
with coiled tubing; CT-assisted perforation. This list is
indicative of the huge potential of coiled tubing. R.M.
Akhmetshin highlighted that “in future coiled tubing
will be capable of substituting all kinds of conventional
workover.”

Head of the Process Division of Tatneft-
LeninogorskRemsServis Pavel Demakin made a report
on the Use of Hydraulic Fracturing Techniques
to Develop Domanic-Type Oil Deposits in Low-
Permeability Carbonate Reservoirs. To develop
Domanic-type deposits it is necessary to create highly-
conductive fractures in the oil-saturated reservoir
which involves drilling horizontal wells with a 300—
500 m long horizontal shaft along with multi-stage
hydraulic fracturing to ensure contact with the target
formation along the whole length of the wellbore and
its successive stimulation at given intervals to obtain
best influx. The Company operates three hydraulic
fracturing systems manufactured by FIDMASH.

Lead Research Scientist of BelNIPIneft, RUE
Production Association Belorusneft, N.A. Demyanenko
spoke about the Results of the Field Trials of
Deeply Penetrating Filtration Channels. The
method is based on creating a system of multiple drain
holes in the producing reservoir interval to increase
the area of filtration of formation fluids into the
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CBIT1 npoussozacTsa I'pyrnnst @PH/I. Criocob
BTOPUYHOI'O BCKPBITUS NPOJYKTUBHOTO IJIACTA
C (pOPMUPOBAHUEM CUCTEMBI U3 TPOTSXKEHHBIX
JPEHAXKHBIX KAHAJIOB U yCTPOKHCTBO JIJIS ETO
OCYIIECTBIEHUS 3AUIUIIEHBI TATEHTOM Ha
nzooperenue PO 1 EBpasuiicCKUM NATEHTOM.

Eme onun nnpeacrasutens PYIT J10
«benopycHeThb», HAYaIbHUK yyacTKa I[THIT
VITHITIuPC A.H. Ko6e1 nponH(OpMUPOBAIT
«O IPOBEJEHHUH ONBITHO-IIPOMBICTOBBIX
HCIIBITAHUH TEXHOJIOTUH (ppe3epoBaHuA
mapos u cegeya my@t MI'PII cucreMort
HarpasJaeHHOro oypenwns «CHB89-76M».
VcnemHoe (ppe3epoOBAHUE MAPOB U CEAET MY(PT
MTPII ¢ fenpeccuert Ha TPOAYKTUBHBIN IUIACT ObLIO
BBIIIOJTHEHO C TPUMEHEHUEM KOJITIOOMHI'OBOTO
060pynoBaHuA TPOU3BOACTBA C3AO «PUIMAII> n
CHB nponssoactsa C3AO «<HoBUHKA».

O TOM, KaK COBPEMEHHBIE (DUHAHCOBBIE
HHCTPYMEHTBI [IOMOT'AI0T IPUOOPECTHU
JIOPOrOCTOSIIIEE OOOPYAOBAHUE /1151 HEPTEra30BOT'O
CEPBUCA U OOECTIEUNTD YBEPEHHOCTD B €TO
COXPAaHHOCTH, PACCKA3a]1 KOMMEPYECKUA
nupertTop OO0 «TeXHOCTPOHIN3UHT» U
COBETHHK I'€HEPAJIBHOTI'O JUPEKTOPA CTPAXOBOI'O
AKIIMOHEpHOTrO ob1mecTBa «fepect» PA. Urnnos
B JOK/I3J1aX <MITHBECTHITHOHHEBIE IIPOEKTHI B
HedTerazoBoM KoMIuIekce» M <KoMIuiekcHoe
CTpaxOBaHHE NPEINPHATHH HePTErazoBoro
CEKTOPA».

[IpoeKT «BpeMsi KOJITIOOUHTIA»: 3Ky PHAJ,
caiT, KoHdepeHI > ObLI IPE/ICTABIIEH IVIABHBIM
penaxkTopom xypHana A, ByabIKON.

3aBepHIMIACh IPOrPAMMA MOCEMEHUEM
npeanpusaTus C3AO «DIMAIL, rae y4aCTHUKUA
KOH(PEPEHIINHN IOy YUINA UCUEPIIBIBAIOIIEE
MPEJCTABJIEHUE O €TO ITPOMU3BOJCTBEHHBIX
BO3MOKHOCTAX U O3HAKOMHJIMCDH C TOTOBBIM K
OTIIPABKE 34KA3YMKAM OOOPYIOBAHHUEM.

AHAJIMTHYECKAA I'PYIIIA JKypPHAIa «<BpemMsa KOITIOOHHTa»

!
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wellbore. To perform these operations RUE Production
Association Belorusneft developed a technique and
equipment (assembly) comprising 12.7-mm coiled
tubing. To deliver the assembly for water-jet washing-
out to the deviating shoe and to ensure injection of
process fluid through coiled tubing, SVP1 jet drilling-
in unit produced by FID Group is used. Completion
along with the creation of a system of long-length
drain holes and the implementation arrangement

are protected by the invention patent of the Russian
Federation and the Eurasian patent.

Another representative of RUE Production
Association Belorusneft, Head of the EOR Unit of
the Enhanced Oil Recovery and Well Workover
Division A.N. Kobets reported on Field Trials of
Milling of Balls and Coupling Seats in Multi-
Stage Hydraulic Fracturing Using SNB89-76M
Directional Drilling System. Underbalanced
milling of balls and coupling seats in multi-stage
fraccing was successfully implemented by using coiled
tubing equipment produced by NOV FIDMASH and
the directional drilling system manufactured by
CJSC Novinka.

Commercial Director of Tekhnostroyleasing and
Adviser to the Managing Director of Gefest Insurance
Company Ruslan Igilov spoke about how modern
financial instruments allow purchasing expensive
equipment for oil and gas-field service and ensure its
safe-keeping in his reports Investment Projects
in the Oil and Gas Sector and Comprehensive
Insurance of Oil and Gas-Field Companies.

The project Coiled Tubing Times: Journal, Website,
Conference was presented by Chief Editor Halina
Bulyka.

The event culminated in visiting NOV FIDMASH
production facilities where the conference
participants saw the full extent of their production
capabilities and familiarized with the ready-to-ship
equipment.

Analytical Group, Coiled Tubing Times Journal
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TEXHOJIOI'MU

KPATKUW OB30OP

Mecropoxzaenue uM. 0. Kopuarnna
PACIIONOXKEHO B CEBEPHOM YaACTH
Kacnuiickoro mopst. ITpobypeHHsblie
CKBaKMHBI UMEIOT 3HAYUTEIBHBIN OTXOZ,
OT BEPTUKAJIU (OTHOIIEHHUE ITTyOUHBI IO
CTBOJIY K INTYOMHE MO BEPTHUKAJIH OOJIbIIIE
3,0), NTyOUHBI IO CTBOJIY JOCTUTAIOT 7200 M,
B TO BPEM S KAK BEPTUKAJIBHBIE [NTYyOUHBI HE
npesbInaioT 1560 M. [Tolo6HbIE YCIOBUS
3aTPYAHAIOT JIIOOBIE BHYTPUCKBAKUHHBIE
pa6oTel, ocodenHo ¢ T'HKT, 1 TpebyioT
MPUMEHEHHUS COBPEMEHHBIX 3400MHBIX
TPAKTOPOB. OrpaHUYEHHAA Pabo4dast 30Ha,
OT'PaHHUYEHUS IO IPY30NOABEMHOCTHU
KpaH4, CJIOXKHAS TEOMETPUA CKBAKHUHEI,
OCOOEHHOCTH 3aKAHYHUBAHUSA U OTCYTCTBHE
onbITa padbort ¢ npuMmeHenneM 'HKT B
CesepHoM Kacninu TpeOyIOT TIATETBHOMU
MHOATOTOBKH JIJISI ONTUMU3AIIUY IIPOTPAMMBI
padoT, NogOOopa 3a60MHOrO HHCTPYMEHTA
Y Pa3pabOTKH IUTAHA PACCTAHOBKH
060pPyIOBaHUA. [JaHHASA CTAThSA OIUCHIBAET
HOAT'OTOBKY ITpoeKTa B CeBepHOM Kacniny,
€r0 PEATN3ALUIO U Ty THU PEIIECHUSA
CJIOKHOCTEN, BOZHUKIIINX BO BPDEMS €TO
peanusanuu, Hapsagy C IPUMEPaMU padoT
M PE3YIBTATOB IIEPBOM KaMIIaHNUHU B Poccnn
no npumeHeHuio 'HKT nHa MOpckom

YHMKanNbHbIM ONbIT
npumeHenuma FHKT
Ha CKBa)XMHaX C
conbLIMM OTXO40M
OT BepTUKanNu B
Kacnuuckom mope

The Unique Coiled
Tubing Experience
in ERD Wells on the

Caspian Sea

1. EJIACEEB, A. BEMYUXHH, A. BAKOB, <JIykori-Hu:KHeBOIKCKHE (D Th>;
A.KHNYUTHUH, M.JIOBOB, K. BYPAUH, P. MABUTOB, I1. BPABKOB, B. CTEIIAHOB,
JIlxromMmOep:Ke»

D. ELISEEV, A. ZEMCHIHIN, A. BYAKOV, Lukoil-Nizhnevolskneft; A. KICHIGIN,
M.LOBOYV, K. BURDIN, R. MAZITOV, P. BRAVKOY, V. STEPANOV, Schlumberger

MeCTOpoXxaeHnN CeBepHOro Kacnus.

Tax>ke ONMCHIBACTCS IOJTYIYECHHBIH OIBIT
NPOBENEHNA JAHHON KAMIIAHHUH, BO BPEMA KOTOPOU
BCE IIOCTABJICHHBIC LIEIU OBLJIU JJOCTUTHYTHI 6€3
KAKUX-JTUO60 NMPOUCHIECTBUI B 06mactu OT,

ITb u OOC.

BBEAEHUE

Mecropoxzaenue uM. FO. Kopuaruna OTKphITO B
2000 rony ¥ BBEIEHO B 9KCIUIYATALUIO 28 alIpesis
2010 roma. OHO Ha3BaHO B YeCThb IOpusa Cepreesuya
Kopuarmna, m1upoKO U3BECTHOI'O HEPTIHOTO
UH’KEHEPA U OJTHOT'O U3 OCHOBATEIEH HEPTAHOM
KOMMAHUU «JIyKOMUJI».

MeCTOpOXAECHUE Pa3PAOATHIBACTCS C TIOMOIIIBIO
29 rOpuU30HTAJIBHBIX CKBA’KUH C OJJTHOU IIAT(OOPMBL.
JOOBIBAIOIINE CKBAXKUHBI UMEIOT OOIBIIION OTXOM OT
BEPTUKAJIN C TOPU3OHTAJIBHBIM y4aCTKOM 10 5000 M.

Ilnactel MecTOpOXAeHUA M. 1O. Kopuyaruna
JIOCTATOYHO I'€TEPOT'€HHBL, U JABJICHUE HACBHIIEHUA
OIM3KO K IIJIACTOBOMY. DTH (DAKTOPEI BEAYT K
MHOBBIIIEHHOMY PUCKY IPOPBIBA I'd33/BOJIBI U3
BBICOKOITPOHUIIAEMBIX 30H U K BO3MOKHOCTH
KOHYCOOOPa30BaHUs. PEXUM pabOTHI 3a71€KHU
OOYCIABIMBAETCA COYETAHUEM I'a30BOI IATIKUA U
BOJJOHAIIOPHOTO peXxnuma. OTHOIM 13 OCHOBHBIX
npO6JIEM C PA3MENEHUEM CKBAKUH U Pa3pabOTKNA
MECTOPOXK/ICHUSA ABIAECTCA HATMYUE MACCUBHOI
ra30BOI MIAKK BBEPXY U NTOACTUIAIOMIETO
BOZOHOCHOI'O TOPU30HTA IIPU MOIITHOCTU
HEe(MTEHOCHOM 30HBI BCETO 20 M.

B BBICOKOITPOHHUIIAEMBIX IIACTAX C XOPOIIEH
BEPTHUKAJIBHON IPOHUILIAEMOCTBIO OOPA30BAHUE
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ABSTRACT

The Korchagin oilfield is located in the northern
part of the Caspian Sea. Drilled wells are mega-reach
(MD/TVD ratio greater than 3.0), with measured
depths (MD) up to 23,622 ft. and vertical depths
of only 5,118 ft. This presents a great challenge for
any well interventions, even for coiled tubing (CT)
equipped with state-of-the-art hydraulic tractors.
Limited working areas, weight restrictions, challenging
well geometries, completion features and lack of
experience in offshore CT operations in the field
require complex pre-job activities to optimize job
design, select the proper downhole tools and prepare
a robust layout plan. This paper illustrates North
Caspian project preparation challenges, on-the-job
troubleshooting and workflow, supported by well case
studies and results from the first CT operation in North
Caspian Offshore. Lessons learned from the project,
where all defined objectives were achieved with zero
HSE (health, safety and environment) incidents, were
captured to assist in future campaigns with similar
operational environments.

INTRODUCTION

The Korchagin field was discovered in 2000 and
commissioned on April 28" 2010. It is named after Yuri
Sergeevich Korchagin, a well-known Soviet petroleum
engineer and one of the forefathers of Lukoil Oil
Company. The oilfield is being developed by drilling
29 horizontal wells from a single platform. Production
wells will include extended-reach development (ERD)
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Ta30BbIX U BOJISIHBIX KOHYCOB MOKET YMEHBIIIUTD
JIOOBIYY HE(PTU C CAMBIX IIEPBBIX JAHEH 3AITyCKA
CKBaKMHBI B pa60Ty. CTpaTErus pa3MeicHUs
CKBa’KMH BKJIIOYAJIA B CEOs1 OYyPEHUE NPOTAKEHHBIX
TOPU3OHTAJIBHBIX YYACTKOB HA PACCTOSHUU HE H0see
15 M OT ra30BO¥ MIAMNKH, YTO MO3BOJIMJIO ObI U36€KATH
MIPOPBIBA I'a3a U NOJJEPKAHUA HU3KOH JENTPECCUU
U1t 1o6b1ar HepTU. CpegHnit HEOKOM BCKPBIBACTCS
CISTKOW» CKBAXKUHBIL, B TO BPEMS KAK «<HOCOK»
HaxoauTca B BepxHem HeokoMe, KOTOPBIA CUUTAECTCA
JIy4IIer NPOAyKTHBHOIM 30HOH [4].

Mecropoxaenue nMm. FO. Kopuarnna ocHameHo
YHUKAJIBHBIMHU JIEAOCTONKUMH COOPYKEHUAMU U
MOJKET 3KCIUTYaTUPOBATBCA B TEUEHUE BCETO TOAA.
He6obias riyduHa Mops B JaHHOM yacTu Kacnusa
MO3BOJAET 3AKPEMUTh KOHCTPYKLIMH IPAMO K
MOPCKOMY AHY. [TrnaTdopma UMEET CIIeIyIOmMe
pasMepsr: ATuHA — 95,5 M, MUPUHA — 72,2 M, BBICOTA —
90 M, BeC — 15,5 TBIC. T.

JoO6BIBAIONINI /Oy pOBOM KOMIIJIEKC OCHAIIIEH
OypOBOU, NEPEPAOATHIBAIONICH U I'A30TYPOUHHBIMHA
YCTAHOBKAMM.

BbICOKasA IIJIOTHOCTD PA3JIMYHBIX
MPOU3BOACTBEHHBIX €JUHULL HA OHOU IIaTopme
00OYCJIOBHIIA 33124y BBINIOJIHEHU S oniepanuil THKT
06€3 OCTAHOBKH JPYTUX PAOOYNX ITPOLIECCOB.
OrpanndeHus Ha PaboThl ¢ Komruiekcom 'HKT
HAKJIAJIBIBAIN CIEAYIONUE TAPAMETPDL:

» Pabouas 30HA 114 Pa3MeEIeHN s OOOPYAOBAHUSA —
200 M2

e I'py3onogbeMHOCTb KpaHa — 70 T.

e MaKCHUMaJIbHAas HATPY3Ka Ha TAIyOy — 2,3 T/M2.

Ioppaszaenenne 'HKT kommanun (llmomoepke»
OBLJIO BBIOPAHO /1J15I IPOBEJECHU ST HECKOJIBKHX BUJIOB
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wells with horizontal sections up to 5,000 m.

The Korchagin reservoirs are quite heterogeneous,
and the bubble point pressure is very close to reservoir
pressure. These factors result in a high risk of water/gas
breakthrough from high-permeability zones and the
possibility of gas-water coning. The reservoir’s drive
mechanism is a combination of gas cap and water
drive.

One of the major challenges with well placement
and field development is the presence of the massive
active gas cap above and the underlying water-
bearing reservoir where the oil-bearing zone is only
65.6 ft thick. In highly permeable formations with
good vertical permeability, gas and water coning
can decrease oil production from the very first days
of the well. The well placement strategy was to drill
along horizontal section at a maximum distance
(15 m) from the gas cap. This was done to avoid gas
breakthrough and maintain a low drawdown pressure
to produce the oil. The Middle Neocom formation is
penetrated by the heel of the well, and the toe of well is
in the Upper Neocom formation, which is considered
as the best reservoir zone (Chertenkov et al. 2012).

The Korchagin field has unique facilities, which
are ice-resistant and can be operated throughout
the year. Shallow water depths allow structures to be
fixed to the seabed. The complex production network
connects the Korchagin platform with the rest of
oilfields in that region. Platform dimensions are as
follows: length — 313.32 ft.; width — 236.8 ft,; height —
295.2 ft; weight — 34 K 1b.

The production/drilling facility is equipped with a
drilling rig, refining plant and gas turbine power plant.
Incorporating and performing the CT operations

presented significant challenges, including the high
equipment/population density and the need to avoid
interfering with and stopping other processes. All of
the following parameters were met during the entire

>

¥ axis

Z axls

PN oz Jos

Pucynox 2 - Pa3zpe3 mecmopoixcoenusn

um. I0. Kopuazuna

Figure 2 — Korchagin field cross section
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TEXHOJIOI'MU

PaboT Ha 4-X CKBAXKUHAX, BXOJISIIIINUX B YACJIO CAMBIX

CJIOJKHBIX HA MECTOPOXK/ICHUH:

*  OrpaHHYEHHUE NIPOPHIBA I'A34 C CEJIEKTUBHOM
33aKaYKOH GJIOKUPYIOIIETO IEHOOOPA3YIOMIETO
pacTBOpa;

¢ JIOBUJIBHBIE PA6OTHI F€O(PU3NIECKOIO TPAKTOPA
1-11/16 B rOPU3OHTAIBHOM CCKITULL,

*  VIaJleHME NIJIAMA U3 <HOCOYHOIM» YACTU CKBAKUH
€ 60JIBIIMM OTXOJOM OT BEPTUKAJIU U ITPOMBIBKA
JIOOBIBAIONIECTO MHTEPBAJIA.

OLEEHKA BbINOJIHNMOCTW

J1J151 OLIEHKH BO3MOXXHOCTH IPUMEHEHUS
xomiuiekca 'HKT na minatgopme 66112 IpOoBEEHA
KOMIUIEKCHASI AaHAJTUTUYECKAs paboTa.

COrIIaCHO YCIOBUSIM IPOEKTA, COBMEIIEHHBIE
Pa6OTHI JOKHBI OB IIPOBOAUTHCS HA I0KHOMU
naay6e NpU NOTHOM JOCTYIIE KPAaHA B 3TY 30HY B
TEYEHHUE BCETO BpemeHu onepauunu ¢ THKT 160
6€3 TAKOBOTrO. PaJ] KIIOUEBBIX 327144 ITO AHATTHU3Y
BO3MOXXHOCTH npuMeHenus F'HKT Britoudan B cebst:
OLIEHKY JOCTYITHOI'O IPOCTPAHCTBA Ha ITanybe B
CBSI3U C pabOTaMU OYPOBOM, OITEHKY HEOOXOJUMOCTU
Y BO3MOKHOCTHU PA3MEIEHN S OOOPYAOBAHUSA B
MEPEPBIBE MEXY PAOOTAMU B CKBA’KHHE; IIJIAH
JIEVICTBUH B CTy44€ BBIXOJA OOOPYIOBAHUSA U3
CTPOst BO BpeMs PadOTHL ITpoBeicHHAS NHCIIEKITUSA
IAT(POPMBI U TECHOE COTPYSHUYECTBO C
34Ka34YMKOM ITO3BOJIHJIN BBIPAOOTATH COBMECTHOE
pELIEHNE TOTO, KAK YCIIEITHO OCYIIECTBUTD ONEPAIIUH
¢ THKT na nmatgopme. I'py30nobeMHOCTD KDaHA U
OTPaHHUYEHHUE 10 HATPY3KE HA TAITYOY CTAIU OFHUMH
M3 CAMBIX BAKHBIX ACIIEKTOB, KOTOPBIE CJIEJOBAJIO
YUYUTBIBATD. [1OC/IE TIMATENBHOIO U3y4YEHH BOIIPOCA
U PACCMOTPEHUSA OIBITA IPOIUILIX PA6OT ObLIN
OonpeieNIEHbl HECKOIBKO BAPUAHTOB PA3MENIEHUA
OO0PYAOBAHUSL.

Ha cTagnn moAroTOBKM MPOEKTA TAKKE ObLIO
PacCMOTPEHO HECKOJIBKO BAPUAHTOB MOHTAXKA.
TiaTeNIbHBIA AaHAJIN3 ITOKA34J1, YTO BEPXHAA
na1y6a UMEET HU3KYIO HECYIIYIO CHOCOOHOCTb.
Taxum 06pa30oM, pelIeHoO 6bJIO HE IIPOBOJUTD
COBMEIIEHHBIE PAOOTHI B 10;KHOM YaCTH IVIAT(HOPMBI
u padorsl ¢ 'HKT B ceBepHOI yacTu. JJanee 6b11
PacCMOTPEH BAPUAHT PA3ZMENIEHH A OCHOBHOT'O
ob6opynosanusa THKT (karymka ¢ THKT, cunosoit
CTEH/I, KAOHMHA YIIPABJICHHUS U CUJIOBOH aIPErar) Ha
TPYOHO¥ nTany6e, KOTOPast UMEET 6OJIEE BBICOKYIO
HECYIYIO CIIOCOOHOCTD.

Hcnionb3oBaHUE CEBEPHOM YACTH BEPXHEN
1aJ1yOBbI TPEOOBAIO IPOBEACHMS pA0OT C OYPOBOX.
I'py30nogbeEMHOCTD KPaHa B JAHHOM CEKITUU
KpariHe OrpaHUYEHd, IO3TOMY OBLIO PEIIEHO,
4TO KaXK/1a5 €IMHUIA YCTHEBOIO O60PYAOBAHUA
OyAeT NOJHUMATBHCA 11O OTAEIBHOCTH U
TPAHCIOPTUPOBATHCS K OCHOBHOMY OJIOKY OYpPOBOI.
Karymka THKT 1 kabuHa ynpaBacHUs ObLIN
PACIIOJIOKEHBI B CEBEPHOM YACTHU TPYOHO NaTyObl
JUISL TOI'O, YTOOBI MUHHUMU3UPOBATH PACCTOSIHUE JJO
HWHIKEKTOPA. BCce BcmoMorareapHOE 060PYIOBAHUE,
TAKOE KAK A30THBIH arperaT 1 EMKOCTH, ObLIH
pa3Meliennl Ha TPy6HOU nany6e. ITycTble KOP3UHBI U
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CT intervention campaign:

*  Working area for equipment spotting — 2,153 ft2.
» Platform and crane capacity — 154.3K.

e Maximum deck load — 7,86 K Ib/in2.

The Schlumberger Well Intervention CT team was
given an opportunity to perform complex work on
4 highly challenging wells. The scope of the work
included:

» Limiting gas coning with selective injection of a
blocking foamable solution;

 Fishing outa left-in-hole 1-11/16-in wireline tractor
in the horizontal section;

» Displacing the mud fromthe toe zones in the
ERD wells and cleaning the wellbore along the
producing intervals.

INITIAL ASSESSMENT
Considerable work was done to assess the feasibility
of well intervention with CT on the platform.
Simultaneous operations (SIMOPs) were planned for
the South Skid Deck with or without complete crane
coverage during the duration of the CT operations.
The key objectives of the feasibility study were:
¢ Checking available deck space for SIMOPs due to rig
activity,

» Evaluating available space versus demand for the
operation,

¢ Evaluating the need and possibility for skidding
equipment between well operations (CT
campaigns);

* Contingency planning in case of equipment
breakdown during operations.

Platform visits and close collaboration with the client
allowed the team to make a final conclusion on how
the CT intervention could be successfully completed
on this platform. Crane capacities and deck-loading
limitations vs. CT equipment weights were one of the
most important issues to overcome. After thorough
research and analysis of the previous experience, there
were several rig-up configurations determined to be
optimal for the operations.

Several rig-up methods were assessed during the
project preparation stage. Thorough assessment
showed low deck-load capacity of the skid deck. As a
result, standalone SIMOPs on the south section of the
skid deck and CT rig operations on the north section
were not carried out. It was decided to consider the
possibility of rigging up the CT “main” equipment (CT
reel, powerstand, control cabin and power pack) on
the pipe deck, which is stronger and can sustain greater
loads.

The north section of the skid deck required the use
of the rig. Because it has been determined that crane
capacities in this section are very limited, each piece of
the CT well stack had to be lifted as individual loads
and transferred to the main block of the derrick.

The CT reel and control cabin were sitting at the
northern edge of the pipe deck, ensuring distance
to the injector head was kept to a minimum. All
additional equipment, such as the nitrogen pump
unit and tanks were also placed on the pipe deck.
Empty baskets and workshop containers were partially
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Pucynox 3 — Pacnonodicenue oo60pyoosanusn 1 — Karymka lHKT / CT reel

. _ , . 2 —VYcranoska THKT / CT unit
Flgure 3 Eqmpment Sp ottmg 3 — Pa6ouas 30Ha KkpaHa / Crane working zone

4 — AzoTHO€E 060pyzpoBanue / Nitrogen equipment

paboune KOHTEHHEPDI ObLIU PA3TrPYKEHBI HA BEPXHEN

nany6e. offloaded to the skid deck.

CaMBIM TSKEBIM OOOPYJOBAHUEM JIJIS TObEMA The heaviest lift to the platform was the CT reel. To
crana Karymka 'HKT. /1151 TOro 4ToObl yMEHBIIUTD reduce the maximum lift of the crane, a drop-in-drum
HArpy3Ky Ha KPaH, ObLJIA UCTIOIBb30BAHA CUCTEMA C (DID) system was used. This is the heavy lift item to
OBICTPOCBHEMHOM KaTYIIKOM. JJaHHOE 060PYAOBAHHUE cover depths up to 23,622 ft. It consists of a drum and
J1aJI0 BO3MOXXHOCTB CITyCK4 HA TyouHy 7200 M 1 base at 8,150 Ibm with approximately 24,278ft of 2-in.
CTAJIO CAMBIM TSI2KEJIBIM I'PY30M Ha I1aTdopMme. Ero tapered CT at 81,500 Ibm for a total combined weight
COCTABHBIE YACTH — KATYIIIKA 1 OCHOBAHHE BECOM of 89,700 Ibm.

3,7 T ¢ 'HKT gnunHOM O0Koso 7400 M, TMAaMETPOM Advance calculations of deck-load capability
2 morimMa ¥ BeCcoM 37 T. Takum 06pa3oM, OOIIUH BEC done with operator resulted in the necessity of deck
cocrtaBun 40,7 T. reinforcement.

CJIOKHBIE BBIYUCIEHUS MAKCHUMAJIbBHOU HATPY3KH The equipment placement diagram (Fig. 3) depicts
Ha 1ayoy, MPOBEJICHHBIE BMECTE C 3AKA3YUKOM, the general layout during the operations. The following
TIPUBEJIU K 3AKJIIOUEHHUIO O TOM, YTO HEOOXOJJUMO solutions were used for the project:

OBLIO YCUIUTh KOHCTPYKIIHIO MATYOBbL. * Modular offshore CT unit (Fig. 4);

Ha pucyHke 3 u306paXeHa CXeMa PACCTAHOBKU e CT string design;

060PYAOBAHHS BO BpEMS PAOOTHL. [JIs1 peann3aun ¢ Equipment layout plan;

MPOEKTA OBLIN IPUMEHEHBI CJIEIYIOIINE PEMICHUST: * Backload schedule;

*  MogynbHasg MOpcKad ycTaHoBka 'HKT (puc. 4); * Deck reinforcement.

* TIpoext kononus! 'HKT;

+ CxeMa pacCTaHOBKHM O6OPY/OBAHMUS, EXTENDED-REACH WELLS

» TInaH pasrpy3ku OOOpPyAOBAHUS, Extended reach technology (ERT) has allowed
*  YCuJIEHUE NATYOBL. the petroleum industry to reach and capitalize on

CKBAXWHbI C BOJIbLWAM
OTXOOAOM OT BEPTUKAJIN

TeXHOMOTUs CTPOUTEIBCTBA CKBAKHUH C OOJIBIITUM
OTXOZIOM OT BEPTHUKAIN ITO3BOJIUIA MOJIYIUTb JOCTYII
K TEM PECYPCAM, KOTOPBIE CUUTAINUCH HEAOCTYITHBIMU
PU UCHIOJIB30BAHUU CTAH/IAPTHBIX METO/IOB
OYpPEHUA U 3AaKAHYUBAS CKBAXKUHBL [ IprMeHEHNE
TEXHOJIOTUU CTPOUTEIbCTBA CKBAKUH C 6OIBIINM
OTXOZIOM OT BEPTHUKAIN ITO3BOJINJIO YBETUYUTD
pagnuyc JpEHUPOBAHUS, YBETUYUTD JCOUTHI,
YAYYIIATb CUCTEMY YIIPABJIECHUA MECTOPOXK/CHUEM,

YMEHBIIHUTD KOJTNYECTBO HEOOXOUMBIX INIAT(HOPM Pucynox4 — IIpumenenue mooyisH0o20
W CKBA’KHWH, 4 TAKXC YIYYIINUTb 9KOHOMHWYCCKUE 06opyaoeauu;z
MTOKA3ATEH..» [2]. } Figure 4 — Modular equipment application

Ne 2 (052) Hons /June 2015 23



TEXHOJIOI'MU

CKBAXXWHOI C 60OIBIINUM OTXOJOM OT BEPTUKAIU
CYHUTAETCS CKBAKMHA, Y KOTOPOI OTHOLIEHUE
IVIyOMHBI IO CTBOJTY K BEDTUKAJIbHOM ITTyOUHE
OPEBBIMIAET 2. [I11 CKBAXXUH C yBEJINYEHHBIM
OTXOZOM OT BEPTHUKAIN 3TO OTHOIIEHHNE
npeBbIaeTt 3 [3].

CormacHO TPpeO6OBAHUAM JJAHHOI'O IPOEKTA,
HEOOXOJUMO ObLJIO BBIIOJHUTD PAOOTHI B
CKBa)KMHAX C YBEJIMYEHHBIM OTXO/IOM OT
BEPTUKAIN C OTHOIIEHHUEM U3MEPEHHON INTYOUHBI K
BEPTHUKAJIBHOI PABHBIM 4,6 (M3MEPCHHAS [MTyOGHHA
7200 M, BepTUKaIbHAs I1y6rHa 1563 M). Ha pucynke
5 N306pakeHa IBYXMEPHASI CXEMA OJJHOU U3
CKBa’KHH.

Bo BpemMs IOATIOTOBKU K IPOEKTY ObLIH
MPOAHAIU3UPOBAHBI PA3JIMYHBIE METOABI CITYCKA
I'HKT B CKBa>XKHMHY C OOJIBIIUM OTXOJJOM OT
BEPTUKAIN, TAKHE KAK: OIITUMAJIbHAA TOJIIIUHA
crenok u guamerp F'HKT, noHusuTeNns Tpenus,
BBIIIPAMJIEHHUE TPYODL, 3460 HBIE TPAKTOPA,
M3MEHEHUE IUIABYYECTU TPYOBI, MPOKAYKA
SKUJIKOCTHU, BUOPATOPBHL

HaunboJsiee ONTUMaIbHBIM PEMIEHUEM JJAHHONU
3271244 ObLJIO BBIOPAHO HUCIIOTIB30BAHHUE 3200HHOTO
TpakTopa (Tabi. 1). 3a60HHOE TATOBOE YCUIINE
B 43.1 kH 12710 IpUPOCT B BO3MOXKHOMU INTyOUHE
crrycka ¢ 2000 0 3500 M B 3aBUCHMOCTH OT
reOMETPUN CKBAXKUHBI MU CXEMBI 3aKAHYUBAHUS.
[lepen aKTUBALTUEN TPAKTOPA OB IPUMEHEH METOZ,
YMEHBIIEHNA TPDEHUA 34 CIET 3AKAYKU IOHU3UTEIIA
TpeHusd, 3(PPHEKTUBHOCTb KOTOPOT'O 3ABUCUT OT
KOHLIEHTPALINHU (2%-11 pACTBOP ITOKA3AJI HAUITYYIIHNE
PE3YABTATHI) U CITIOCO0OA PA3MEIEHHU (IIPOKAYKA
noHusnuTensa Tpenus BOKpyr 'HKT 3apanee BmecTo
MPOKAYKH IOCJIE TTTyOMHBI 3AIIUPAHMUA ITOKA3471
XOPOIIME PE3YJIBTATH).

MPOEKT KONOHHbI THKT
Cumynarop gericTyromux Ha THKT cui 611

HUCIIOJIb30BAH JJ11 HANOOJIEE TOYHOT'O PACYeTa

konoHHbI THKT. JaHHBIF MOJYJIb HO3BOINII

CIIPOEKTHUPOBATH KONOHHY 'HKT, koTOpas Morna

OBITBH CIYIIEHA HA MAKCUMAJIBHYIO INIYOHHY. I1pn

npoektuposanuu 'HKT 66111 yYTEHBI CIEAYIOMUE

(PaKTOPBHL:

* JKecTKOCTB TPYOBI HA U3TUO, KOTOPAA
MO3BOJIUIA IPEAYIPEAUTD NPEXKAECBPEMEHHOE
CIIUPATIBHOE 3aNIUPAHUE, ObLIIA YBEJIHUYEHA 32
CYeT IPUMEHEHU TPYOBI AruaMeTpoM 50,8 MM
U MAKCUMAJIBHOU TOJIIUHOM CTEHKU 5,18 MM B
BEPXHEN CEKIUHU.

e THKT c nmpeaenom Tekydectu B 620 MITa
COOTBETCTBOBAJIA PAOOYNM MTAPAMETPAM.

e OnrumanbHasg KOHyCHOCTb 'HKT u ee pasmepel
o1 50,8 MM X 3,175 MM 110 50,8 MM X 5,18 mMm. [InnHa
I'HKT (7400 m) ¢ 60J1€€ TOJICTBIMHU CEKIITUAMU
HA yYaCTKAX C HAUOOJBIIUM HATIPSIKEHUEM
JIOJIZKHA OBLIA yYECTh OTPAHUYEHUA, CBA3AHHBIE C
rpy30nOABEMHOCTBIO (00muii Bec THKT cocTaBun
43,7 7).

C oHOM cTOPOHBI, BBIOOP 50,8-MM 'HKT 6611

CJIEJIaH C YYETOM 3HAUYUTEIbHOU NPOTAKEHHOCTH
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Pucynok 5 — Cxeasxcuna Ne 3, 2D-mooens
Figure 5 — Well 3, 2D model

reserves inaccessible to conventional drilling and
completion methods. "The application of ERT has
resulted in extended field drainage radii, increased
production rates, improved reservoir management, a
reduction in required platforms and well counts and
improved field economics..." [2].

The definition of an extended-reach well is a well
with a measured depth to true vertical depth ratio
(MD/TVD) greater than 2.0. A mega-reach well has an
MD/TVD ratio greater than 3.0 [3].

Project objectives required working with mega-
reach wells for which the maximum MD/TVD ratio
was 4.6 with (MD 23,622 ft and TVD 51,278 ft). Fig. 5
shows the 2D model for one of the project wells.

All available methods of gaining additional reach,
including optimal taper and CT pipe size, friction
reducers, straightening, downhole tractors, buoyancy
reduction, flowing fluid, vibrators, were assessed, and
a combination was chosen for the operation.

Thus, for operation stepping, a 3.5-in. downhole
tractor was chosen (Table 1). A downhole pulling
force of 9,200 Ibf gave additional reach of 6,561
to 11,483 ft depending on well geometry and
completion design. Before tractor engagement, an
additional 1,640 to 2,297 ft were achieved using a
friction reducer, the efficiency of which depended on
a specific solution concentration (2% solution showed
optimal results) and spotting technique (spotting

Taoauya 1 - Cpasnenue uwazarou,e2o i K0J1eCHOZ0
npusooa

Table 1 — Comparison of stepping and wheel driven
DH itractors

TTOTOK )KUAKOCTH Tlepenaz 1aBlIeHUS
Flow rate Pressure differential
TesieCKOIMYEeCKue
—— 3aXBATHI
e Expandable grippers
CoeJMHEHHE JIBYX TPAKTOPOB z;;g:;:ggg 0
B TaHgeme, 6000 pyHTOB @ A bysTOB @
0,8 6appesb/MUH . 1,3 6appes/mus
Connect wo ractors in | pnereqse pressure
0.8 bb’l /min setting 9200 Ibs @
’ 1.3 bbl/min

2 1/5 miorimal63.5 mm|
21/5in.[63.5 mm]
30.2 yTOB [9.2 M]

3 1/5 morima [889 mM]
3 1/5in.[889 mm]
24 yTOB [7.3 M]

30.2 ft [9.2 m] 24 ft[73 m]
173885 dy1oB [5300 M] 3§gg‘5§g§;@‘f
1738835 £t [5300 m] e




TOPU3OHTAJIBHOTI'O yYACTKA CKBAXKUHBI U
MAaKCHMaJIbHO BO3MOXKHOT'O TATOBOT'O YCHIINS
3a00MHOTO TpakTopa. CAPyro CTOPOHBIL, OBUIH

Tab6auua 2 — Bauanue gnewmnezo ouamempa THKT
Ha 271YOUHY CRYCKa

Table 2 — The effect of CT OD onreach

YUYTEHBI OTPAHUYEHU IO I'PY30NOLbEMHOCTH KPAHA
U IO MAKCUMAJIBHO JIOITYCTUMOM HATPY3KE HA MAIYOY.
OTHOCUTENBHO 60IbIION BHEIHUI fruaMeTp I'HKT
[TO3BOJIMJI YBEJTUYUTH INIYOUHY CITyCKa (pHcC. 6), 2
M3MEHEHU B TONIIUHAX CTEHKHU A1 BO3MOXHOCTD
yMeHbIUTb BeC 'HKT a1 CO6MoneHn s UMEIOMUXCS
OI'PAHUYEHUN.

CENEKTUBHASA U30N4aund rA3SOHOCHOIO
WHTEPBAJA

IlepBas onepanus ObLIa IPOBEJCHA HA CKBAXKHUHE,
npobypeHHo! B 2011 roxy. CKBaKUHA ObLIa
OCHAIIEHA CUCTEMOI 3aKAHYUBAHUS C IPUMEHEHUEM
ONTOBOJIOKOHHOU CUCTEMBI MOHUTOPUHTA, UYTO
MO3BOJIUJIO IPOBOAUTE PACIPEAECIEHHOE U3MEPEHHE
TEMIIEPATYPBL. Tak:Ke CKBaKMUHA Obl/Ia OOOPYAOBAaHA
6 YCTPOUCTBAMU IO KOHTPOJTIO 32 IIPUTOKOM
(¢ 9@ 127 MM (pOpCyHKAMHU B (PUIIBTPE), KOTOPBIE
MO3BOJIUIN KOHTPOJIUPOBATH MUT'PALTHAIO MEJIKUX
YACTUL U IPESOTBPATUTD IPEXKJEBPEMEHHBIN
MIPOPHIB I'a3a/BOALL [TIOCTOAHHOE HAOIIOJCHUE
33 TEMIIEPATYPHBIMH JJAHHBIMH IIO3BOJIUJIO
CZIENATD BBIBOJ, YTO 3HAYUTEIbHOE OXJIAXKJECHUIE
(PHUKCUPOBAJIOCH B IOOBIBAIOMIEM HHTEPBAJIE HUXE
2500 M. KpoMe Toro, mpoOsl JKUIKOCTH ITOKA3aJI1
YCTOMYHUBBII POCT ra30BOro (paxkropa co 100 m3?/

M 10 2500 m?/mM?. Ha OCHOBE Oy YEHHBIX JAHHBIX
OBLIO CJIE/TAHO 3AKJIIOYEHHE O IPOPHIBE I'A34 B
unTepsaie 2500 m — 3000 M (puc. 7, 8).

J17151 OTpaHUYEHUS TPOPBIBA I'a3a ObLIU CO3JJAHbI
pmronaanbHAA U THAPOAUHAMUYECKHUE MOJIEIIH,

HAa OCHOBE KOTOPBIX OBIJIO IPHUHATO PEMIEHUE O
IPUMEHEHUU TEXHOJIOTUN 3AKAYKH B JOOBIBAIOIINE
CKBaKHHBI IEHOOOPA3YIOMIETO PACTBOPA.

Tem HE MEHeE, TOCKOJIbKY IIPOPBIB I'd34 MPOU3O0MIES
B HMDKHEN YACTH IPOJYKTUBHOI'O UHTEPBAJIA,
BA’KHOM 3a7a4€H CTAJIAa HEOOXOAUMOCTD 3AITUTUTD
BBIIIEJIEKAI NI NUHTEPBAJ U OTKJIOHUTD JKUJIKOCTh
06pabOTKHU B IPOOIEMHYIO 30HY.

B 1aHHOM POEKTE OBLIO BBISBICHO 4 OCHOBHBIX
(PpaKkTOpA, OCIOKHAOIMNX BBIITOJIHEHUE 33/1a49H:

e TIpOTAKEHHBIN TOPU3OHTAJIBHBIA Y4aACTOK
CKBa>KHUHBL,

e TIpOpBIB ra3a B HUKHENU YaCTHU TOPU3OHTA,

*  MUHHHMMAJIBHOE IPOXOJHOE CEUYEHHE 73,15 MM
OTPAaHUYUBAJIO BEIOOP 3260MHBIX MHCTPYMEHTOB;

* B cBA3M C juaMeTpOM CKBAXKUHEI 114,3 MM B 30HE
MIPOPHBIBA I'a3a TPEOGOBAIOCH IPUMEHEHHUE OCOOOH
TEXHOJIOTUH TIO U3OJIALIHH.

INocne c60pa u aHAIN3a BCEH MH(POPMAIIUU OBLIO
NPEJIOKEHO Ceayomee pemenue. HaayBHOM makep
JAuaMeTpoM 54 Mm (Tabsr. 3) 6bu1 criymen Ha THKT u
YCIIENIHO YCTAHOBJIEH HA INTyOHUHE 2500 M B KA4ECTBE
BPEMEHHON U30JIALINH AJ15 3AIUTHI BBIIIEJIEKAIETO
ropusonTa. [Tocne 3Toro 6u11a NPOBEEHA ONIEPALTUS
MO U3O0JIAIUU I'A30HOCHOI'O TOPU3OHTA ITyTEM
34KAYKHM HUKE MAKEPA IIEHHOI'O AT'€HTA B OObEME
1500 M? uepes nHenogsuxknyio 'HKT. I'padpuk

pacapene/iCHHOIro USMCPEHUS TEMIICPATYPhI YCTKO }

2 moiima [50,8 mm] | 2 aroiima [50,8 Mm] 1’[75%%‘2?“;‘]”
2in[50.8 mm)] 2in [50.8 mm] T ’[50.8 mm]
GT-90 GT-90 GT-90
0,125 — 0,200
JronuMa » o
0,200 mrorima 0,200 grorima
[5872 MM(‘) Sz’gg ] (5,08 Mu] (5,08 M)
125 -0.200i : .
[3.1755 20008 [0200in.[5.08 mm] | 0.200in. [5.08 mm]
mm)|
24606,3 pyTOoB 24606,3 pyToB
246006,3 byTos [7500 M] [7500 M
o 246063 f 246063 f
. ft DIt
24606.3 £t [7500 m] [‘7‘500 fn] [‘7‘500 fn]
74 TBIC. PYHTOB 96,3 ThiC.OyHTOB | 83,1 THIC. PyHTOB
[33,67] [43,7 1] [37,7 1]
74K 1b [33.6 1] 963K 1b [43.7 1] 83.1K 1b [37.7 1]
= 17388,5 pyToB 9514,44 dyroB
He npounsoiper 5300 ] [2900 ]
Nolock-up | 153885 £t (5300 m] | 9514.44 £ [2900 m]

friction reducer across CT in advance instead of
pumping friction reducer after lockup showed good
results).

CT STRING DESIGN

A CT tubing forces simulator was used for accurate
CT design. That module enabled the creation of a CT
design to achieve maximum reach in particular wells.
A number of important criteria were satisfied when
designing the CT string:

* Pipe bending stiffness, which postpones helical
buckling, was increased by using 2-in. CT with
maximum wall thickness (WT) of 0.204-in.inthe
uppermost section.

* The chosen CT string yield limit (90,000 psi) was
inside the operational edge.

*  Optimum taper and pipe size of 2 in. x125 to
2 in. x204 in. was chosen. The actual length of
24,2782 ft), with greater WT in areas of maximum
compression, was designed in line with the
logistical constraints (so that total CT weight was
96,300 lbm).

The choice of the tapered 2-in. CT string was made
after taking into account the significant well deviation
and maximum available tractor pulling force. At the
same time, the crane limitation with maximum deck-
load capacity CT outside diameter (OD) provided
additional reach (Fig. 6), and the tapered design
enabled reducing the CT weight to satisfy the actual
limitations.

SELECTIVE GAS SHUTOFF
TREATMENT CASE STUDY

The first operation was completed on the well that
was drilled back in 2011. The well’s fiber optic-enabled
completions allowed a Distributed Temperature Survey
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inCTOD

MOKA3aJI 30HBI PA3MEIIEHUS *KUJTKOCTH O6PA0OTKHU
(puc. 9), 9TO CBUAETEIBCTBYET O XOPOLIEU U3OJIALIUNA
BO BpeMs oriepaniuu. Ilocie 3aKka4yKu BCEro
06 bEMA KUJKOCTHU TTAKEP OBLI ICAKTUBHUPOBAH
OYTEM MEXAHUYECKOI'O HATSOKEHUS U MTOJHAT Ha
MHOBEPXHOCTbD.

ITociie 3amyCKa CKBAKUHBI B JOOBIYY I'd30BbIH
(pakTOop yMeHbIIMUICA B 10 pas.

YOAJIEHUNE WITAMA

Bropas 1 TPEThsI CKBAKUHBI-KAHUAATHI ObLIU
nocTpoensl B 2012 roay. Cxema 3aKaHYUBAHU A
BKJIIOYAJIA B €65 yCTPOHUCTBO IO KOHTPOJIIO 34
[IPUTOKOM B KOJIOHHAX ITAMETPOM 168,275 MM 1
139,7 MM, OCHAIIEHHBIX (pUAbTpaMu. [1pu 6ypeHnn
CKBa>KHH IPUMEHSJICA PACTBOP HA HE(PTAHOM
ocHOBe. [Ipearnonaragaocs, 4T0 HUXKHUM Y4adCTOK
TOPU3OHTAJIBHON CEKIIUH 3aTPA3HEH OYPOBLIM
pacTBOPOM. 7151 TOTO YTOOBI YBETUYUTD TOOBITY
HedTH, TPEOOBAIOCH YAIHUTh OYPOBOU PACTBOP
U3 HUKHEN 4aCTU FTOPU3OHTAIbHOM CEKLIMU I1PU
IIOMOIIY A30THPOBAHHOM XKUAKOCTU. [Ipy O4nCTKE
CKBaKHH YYUTBIBAJICA PAJL OCOOBIX YCIIOBUA
BBIIIOJIHEHUS PA6OT:
¢ CKBaXHHBI C OOJIBIITUM OTXOAOM OT BEPTHUKAIHN C

T'OPU30OHTAJIbHBIM y4aCTKOM 10 5000 M;

¢  MUHHMAJIBHOE TPOXOTHOE ceYeHHue 96,82 MM;
*  OTCyTCTBHE NPEABIAYIINUX ONEPAIUNA B CKBAXKHUHE

Pucynox 7 — 3aeucumocms pacnpeoenrennoi
memnepamypuvt naacma om epemeniu

Figure 7 — DTS temperature versus time for
the reservoir
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(DTS). The well also is equipped with 6 ICD filters (25”
nozzles in the filters), that are used to prevent fines
migration from the formation and delay gas/water
breakthrough. Continuous observation of the DTS
traces on this well indicated significant cool down of
the producing interval below 8,202 ft. Furthermore,
collected fluid samples at surface showed steady GOR
increase from 100 m?/m? to 2,500 m?/m?. Analysis of
the combined data revealed that gas break through was
initiated on the interval between 8,202—9,843 ft MD
(Fig. 7, 8).

To address this problem, it was decided to use a
foaming agent as a “temporary” solution to stop gas
breakthrough. The main idea of the treatment was
that foam would be formed during gas + treatment
fluid contact and thus would block further gas inflow.
However, since gas breakthrough occurred in the lower
producing intervals, it was important to protect the
upper intervals and divert all the treatment fluid to the
problematic zone.

There were five main challenges associated with
this job:

» Itisahorizontal well, with a long horizontal section;

e Gasbreakthrough from toe of horizontal section;

¢ The minimum wellbore restriction 2.88-in, limited
the choice of the applicable tools;

e The4.5-in wellbore ID at the zone of interest required
special isolation techniques.

After all the information was gathered and analyzed,
the following solution was proposed and implemented:
A 2.125 inch inflatable packer (Table 3) was delivered
with the CT and successfully set in 4.5 inch casing at
depth of 8,202.1 ft as a temporary isolation tool to
protect upper producing intervals. Then, 9,400 bbls of
gas shut-off treatment (foaming agent) were injected
through the CT below the packer while keeping the CT
stationary. DTS plots clearly indicated fluid placement
zones (Fig. 9), showing good isolation during the entire
treatment. Once all the treatment fluid was pumped,
the packer was deflated with mechanical over-pull and
successfully retrieved back to surface.

The well was put back on production and showed a
10-fold decrease in GOR.

MUD-REMOVAL TREATMENT CASE STUDY
The second and third well candidates were drilled in
2012. The wells have been completed with an inflow
control device (ICD) completion (6 5/8-in. and 5 1/2-in),
equipped with ICD filters. The wells were drilled with
oil-base mud. The toe of the horizontal section was
supposed to be treated with an OBM solution. Increasing
the oil production required displacing the OBM solution
from toe of the well with nitrified fluid. For mud-removal
operations on the next three wells, the following
challenges were met:
* ERD wells with horizontal sections up to 16,404.2 ft;
e Minimum restriction of 3.812-in,
* No previous interventions to total depth (TD);
e Mud expected at toe section,
*  Well flowing up 9,434 B/D;
During pre-job preparation, two types of tractors were
compared: stepping and wheel driven (Table 1 and Fig. 10).
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Both tractors could pass the 3.812-in.
[96.82 mm] restriction, but as shown
in Fig. 10, only the stepping tractor had
enough pulling force capacity to reach
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occurred at 10,826.8 ft, and using a
friction reducer let us reach 12,139 ft

wr w1 e ades

| [ 8 =K, % /Kp, % without activating the downhole (DH)
'ﬁtﬂ"—r ]1‘2"’% tractor. After the tractor was activated,
]‘ 'z o 1] : B : CTwas run in hole (RIH) to a depth
§ e s ——— " —— e =i of 16,732.3 ft. At this point, a high-
! Heon st figopuras | Vi o e &
| - | | Gassoil = Gasbreakthrough _ - Oil friction coefficient was met, and the
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subsequent CT RIH was accomplished
with a cleanout operation to well total
depth (TD).

With this experience, it was decided to use a venturi
junk basket together with the DH tractor on the next
well. The venturi junk basket with three 0.1-in. nozzles
created the pressure drop (1,500 psi at 1.2 bbl/min)
required for tractor operation. Debris collected in the
junk basket confirmed value of that decision to prevent
tractor malfunction.
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~— YpOBEHb MOPs LgR40p
Vertical sea level

Pucynox 8 — Cpaeénenue 0annvLx
pacnpeoenennoit memnepamypust no epemenu
02151 onpeoenenusn 3016l nPoPvleéa 2a3a

Figure 8 — Comparison of DTS data vs time to
determine gas breaktbrough zone

CO CITYCKOM JIO 32004
e [Il;mamM HAXOIUTCS B HUKHEN YACTH;

e CxkBaxkuHa JoObIBaromas (1500 m?/cyT).

Ha sTane nogroToBKU K paboTe ObLIU
PACCMOTPEHBI 1BA TUITA TPAKTOPOB: MIAT A0
U C KOJIECHBIM NPUBOJOM (Ta61. 1 u puc. 10). O6a
TPAKTOPA CHOCOOHBI MPOUTH CKBO3b CEUCHUE
96,82 MM, HO, COTJTACHO PACYETAM, TOJIBKO
MIATAIOII N TPAKTOP PA3BUBAET OCTATOYHOE
TATOBOE YCUJINE JIJIS1 CITYCKA JI0 326051

PucyHOK 11 4EMOHCTPUPYET, YTO IEPBUYHOE

FISHING OPERATION CASE STUDY

This, well, drilled in 2012, was completed with an ICD

completion (5 1/2-in)) equipped with ICD filters. The
well is a mega-extended-reach well with a measured

depth/true vertical depth (MD/TVD) 19,242.1 ft/
513451 ft.

During the logging run by a third party, a five-wheel

DH tractor was used to reach TD. The tool string length

was 85.8 ft, and weight was 448 Ibm. At a depth of

3aIUPaHUE IPOU3OINLIO HA ITyo6rHe 3300 M.
Hcrnonp30BaHNE TIOHUBUTENS TPEHUS IO3BOIUIIO
ciiyctuTb 'HKT 10 rny6unst 3700 M 6€3 TpaKTOpa.
[Tocne akTuBanuu Tpaxkropa cnyck F'HKT
OPOJAOJIKHUIICA A0 IIyorHel 5100 M. HaunHadg ¢ aTon

10,528.2 ft, a short-circuit fault occurred, and the DH
tractor failed. At the depth of the wireline entry guide
of 6,486.22 ft, the cable weight was increased; it was not
possible to pass the depth with constant cable tension.

T T 0,0
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TPEHUA U JATBHENIITNH CITyCK IPOU3BOJMIICS C |l 80,0

IIPOMBIBKOH BILIOTb JIO 32604 -y
YauTbIBaa JAHHBIH OIIBIT, HA CIIEAYIONIEHN 700

CKBa’KHMHE O6bLIO PEMIEHO UCTIOIb30BATh CTPYHUHBINA

[IJIAMOYJIOBHUTEJb COBMECTHO C 3160MHBIM 600

TpakTopoMm. IlmaMoynoBUTENS C TPEMS (POPCYHKAMU
2,54 MM UCHIIOJIB30BAJICA /1 CO3/JAHUA IIEPETIaa
JasisieHus (10,3 MITa nipu 190,8 i1/mMmun),
HEOOXOJUMOTO JIJI1s1 pAOOTHI TPAKTOPA.
IlerecoO6pa3HOCTD €T0 IPUMEHEHHN ObLIA

MO TBEPKCHA B XO/IC BBIITOJIHEHHS PAOOTHI, TAK KAK
ObL1 CO6PAH CYIMECTBEHHBIN O6BEM OCATKOB. DTO
ITO3BOJIMJIO U306EKATh IPEKECBPEMEHHOI'O BBIX0/12
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JIOBUJ1bHBIE OMNEPALINN

CKBaXMHA 6bLJ1a TOCTPOEHA B 2012 rogy. Cxema
3aKAHYMBAHUS CKBAXKUHBI BKJIIOYAJIA B CEOS
YCTPOICTBO IO KOHTPOJIIO 32 IPUTOKOM B KOJIOHHE
auamMeTpoM 1397 MM, OCHAIIICHHOM (DUIBTPAMU.
CKBaKMHA MMEJIA YBEJIMYEHHBIN OTXO/ OT BEPTHUKAINA
(tmy6uHa 110 CTBOITY 5685 M, BEPTHKAJIbHAS [JIyGHHA
1565 m).

I'nmy6buna, m / Depth (m)

Pucynok 9 - I'pagpuxu pacnpeoeiennoii
memnepamypot, omoopadicaronjue
oxaaxicoenue naacma 60 6Pema 3aKauKu u
npoghuns npumora nocae oopadbomKu

Figure 9 — Selected DTS traces representing
Jormation cooling down during injection and
well flowing profile after treatment
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TEXHOJIOI'MU

IIpu nposeaennu I1I'M CTOpOHHUM UCHOTHUTEIEM
paboT BO BpEMS CITYCKA UCIIOIb30BAJICS TPAKTOP
C 5-KOJIECHBIM IPUBOJIOM, JIJINHA UHCTPYMEHTA
cocrTasisiiaa 26,16 M pu Bece 203,3 kr. Ha riry6une
3209 M IPOU30LLIIO KOPOTKOE 3aMBIKAHHE U OTKA3
3200MHOTrO TpakTOpa. Ha rirybrHe HaIpaBIsAIomen
BOPOHKHU (1977 M) IPOMU30LLIO YBETUYCHUE
Beca Kabests. [TONbITKU NOAHATE NPUOOP ObLIH
O€3yCIIENHBL. AKTUBALUS JIEKTPUYECKOTO
Pa3beJUHUTEIA HE IIPUHECIIA XKEJIAEMbBIX
pe3yAbTATOB. ITOCIIE HATAXKU Ka6€Ib OTCOETUHUIICS
OT Ka0€JIbHOM I'OJIOBKU.

I1pH INIAHUPOBAHU U JIOBHUJIBHBIX ONIEPALINH JIJIS
npeporspamenus npuxsara 'HKT Ob111 NpUHATEL
CJIeAYyIOIIE MEPBDIL:

* DBbul IPpUMEHEH BHYTPEHHUN COEANHUTED JIJIS
I'HKT.

e JIONOJHUTEJIBHBIE HEHTPATOPSI C ITIAAKUMU
Kpasgmu 6611 BKItOYeHbl B KHK B Ka:k10M MecTe
U3MEHEHHA BHEITHET'O JUAMETPA.

e JIOTIOJTHUTENBbHBIA HATIPABJIAIOMINA KOJTOKOJI
C NIAAKHUMU KPASAMHU ObLT UCTIONIb30BAH IS
PABHOMEPHOI'O 34XBAT4 OCTABJIEHHOM B CKBA)KUHE
KOMIIOHOBKH.

Bo BpeMs npoBefieHUs pabOT yYUTBIBAJICS P,
OCOOBIX YCJIOBU:

* JIB€ PA3IMYHBIX JIOBUJIbHBIX IIEMTKNU

- ABapwuitHbIit nHCTPYMEHT 1: 1,36 M, 12,5 KT.

* ABapUIHBIN UHCTPYMEHT 2: 24,8 M, 252,6 KT.

* TopusoHTaNbHAA CEKIIN;

*  HapyXHBI AUaMETP ABAPUIHOI'O MHCTPYMEHTA
63,5 MM, B TO BPEMSI KAK BHYTPECHHUI JTUAMETP
06Ca/THOI KOJIOHHBI BAPbHUPOBAJICS OT 1524 MM
710 190,5 mm;

¢ CoCTOSTHUE JIOBUJIBHOM IIEHKU;

* ABapUITHBIM UHCTPYMEHT IPUXBAYEH B
HAIIPABJIAIONIEH BOPOHKE.

W3BieyeHue aBapUHOIO re0O(PpU3NIECKOIO
UHCTPYMEHTA CTAJIO JEUCTBUTEIBHO CIOKHOU

TToppem
Slackoff with wheel driven tractor

 DPa3rpyska C maraiomuM TpaKTOpOM
Slackoff with stepping tractor

I Pasrpyska c KOJECHBIM TPAKTOPOM
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Pucynox 10 — Cpaenenue npoznosupyemoti
271YOUNBL 3ANUPAHUA ONA PASIUUHBLX
munoe mpaxmopoe

Figure 10 — Comparison of predicted CT
lockup depth with different types of tractors
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Tabauuya 3 — Jannsie no ckeaxcune Ne 1
Table 3 — Well data for well candidate 1

THII CKBaKUHbI Hedranas
Well type Oil well
I'my6uHa 1o CTBOTY 2,974 m
MD 9,757.22 ft[2,974 m)]
BeprukanpHast ry6HHA 1,567.6 M
TVD 5,143.04 ft [1,567.6 m]
MaKCUMAaJIbHBII YIOJl HAKJIOHA
. L. 91,1°

Maximum well deviation

ITnacToBOE 1aBICHUE 163,2 atm.

Reservoir pressure 2,398.38 psi [163,2 atm]

3a6o0rtHOE JaBIeHUE 158.2 aTm.

Bottomhole pressure 2,324 9 psi [158.2 atm]
3a6oriHas TeMnepaTypa 79.40C
Bottom hole temperature 1749°F [79.4°C]

06
BOJHEHHOCTD 58%
‘Watercut
T'a30BbIi1 (haKTOD 2,549 m?/m?
GOR 160K bbl/bbl [2,549 m>/m?]

Activation of an electrical wired disconnect (WRD) did
not allow the wireline entry guide to pass. After cable
over-pull, the cable disconnected from cable head.

The following measures were taken to prevent the CT
from getting stuck:

¢ Aninternal CT connector was used;

e Additional centralizers with smooth edges were
added to the toolstring on each change of OD;

e Anadditional bell guide with a smooth edge was
used to extend over the fish standoff;

The following challenges had to be accounted for
during job preparation:

» Two different fish necks

- Fish 1: 4.46 ft, 275 Ibm

- Fish 2: 81.3 ft, 557 Ibm

* Horizontal section;

* TFish OD 2.5 in. while casing inside diameter changed
from 6in. to 75 in,;

* Fish neck condition;

» TFish stuck at wireline reentry guide;

It became a significant technical challenge to retrieve
the wireline DH left in the well due to:

¢ Changes of completion ID in at the level of the fish
depth;

« TFish consisting of two parts (after getting stuck, the
wired disconnect was activated first and then the
fish was mechanically disconnected);

* Low fish weight and small fish size.

The job was done in five runs, during which the
following objectives were met:

Fish cleanout;

Latching of fish 1;

Fish pushing to lower completion ID 4.78-in;;

Retrieval of fish 1;

Cutting of remaining wires and retrieval of fish 2.

IAREENS I S



Tabnuua 4 — Xapaxmepucmurxu Hady8HOZO

naxepa 2 1/8

Table 4 - Inflatable packer specifications

MUHHMaJIBHOE CEYE€HNE TPYObI
Min tubing requirements

Pa3mep: 27/8 jioiima, 62 MM BHYTP.
auameTp; Bec: 11,8 Kkr/m
Size 27/8 in., 2.32-in. (62 mm) ID;
Weight 7.8 Ibm/ft (11.8 kg/m)

MaxkcuManbHBINA BHEITHUH
JIUAMETP JIEMEHTOB /IO
pacuupeHus

Max OD of element before
expansion

54 MM
21/8in. (54 mn)

MakCHUMaabHbBINA BHEITHUH
JIMAMETP DJIEMEHTOB I1OCIE

172,3 mm (174,6 MM O6CagHast

KOJIOHHQ)
pacIIUpEeHUs i i
Max OD of element after 67/81n. 1(71126?11nr}nm)c§s71r51/8 5,0
expansion (174 ) 8)
TIPOXOHOE CEYEHUE MTAKEPA 19,05 MM
ID of flow passage through tool 3/4 in. (19.05 mm)
JInrHa OT 11e4a JI0 Iieya 1829 MM
Length: Shoulder to shoulder 72in. (1829 mm)
O6mas ajauHa 3505 MM
Tool total length 139 in. (3505 mm)

MUHUMAJIbHBINA pA3MEP HUIIIIEIS
JUISL U3BJICYCHU S

56 MM (27/8 mrorima npoduas XN)
2,205 in. (56 mm) (27/8 in. XN

Max tensile load for fishing

Min nipple size for retrieval profile)
MaxkcumasibHast Harpy3Ka Ha 1565 v
HU3BJIEYECHUE
Max retrieval load <3000 Ibm (1365 kgm)
MaxkcumaabHas HATPy3Ka IPU 9100 kr
JIOBUJIBHBIX Pa60Tax
20000 Ibf (9100 kgm)

TpancnOPTUPOBOYHBINA BEC
U pa3Mephl
Element shipping weight
and storage

31,7 KI' B TPAaHCIIOPTHPOBOYHOMU
Ty6e nipu -40 10 140 °F
701bm (31.7 kg) in shipping tube
at-40to 140 °F

3a/1a4€U, IIOCKOJIbKY:

e JunameTrp 06CaHOIM KOJIOHHBI MEHSJICS HA
INIYOUHE HAXOXK/AEHUS ABAPUIHOIO MHCTPYMEHTA;

e ABAapUIHBIN UHCTPYMEHT COCTOSI U3 IBYX
yacrtel (ocie NpuxBara 6bL1 33ICUCTBOBAH
IEKTPUYECKHUN PA3BEJUHUTEID, [IOCJIE YETO
UHCTPYMEHT OBbLIT MEXAaHUYECKU PAZBEJUHER);

¢ Mablii BeC 1 HEOOJIBIION pa3Mep aBAPUHHOI'O

WHCTPYMEHTA.

3azaya 6bu1a BeIOMHEHA 32 5 CITO nipu
COOJIIOICHUH CIEAYIONUX YCIOBU:
1. Ouncrka aBaApUHUHOIO UHCTPYMEHTA;
2. 3axBaT aBAPUIHOI'O MUHCTPYMEHTA 1;

3. CHYCK aBapUHUHOTIO MHCTPYMEHTA JJO O6CATHOM
KOJIOHHBI IMAMETPOM 121,4 mm;

4. W3BieyeHUne aBapUMHON KOMIIOHOBKH 1;

5. Peska OCTaBIIETOCA KAO€I U U3BJICYEHNE
ABAPHUHHOI'O MHCTPYMEHTA 2.

BbIBObI NOCJIE 3ABEPLLUEHNA NMPOEKTA

* Pasrpyska 060pyOBaAHUS, PACCTAHOBKA 1 MOHTAX

Bec THKT, pynros / CT weight

ABJISIIOTCA HAUOO0JIEE TPYAOEMKUMHU IIPOLIECCAMU
U CBA3AHBI C IPOU3BOACTBEHHBIMU PUCKAMHU.

e TIpoextuposanue konoHHBI I'HKT saBnseTcsa
BAKHBIM 3TAIIOM HOATOTOBKU K PA6OTE.
Ero cirenyer npoBOAXTD 11 KOHKPETHDBIX

CKBA>)KMHHBIX YCJIOBUH, IIPUMEHSIS

-20000 =

LESSONS LEARNED

Equipment unloading, spotting, and rig-up are the
most time-consuming processes, and are associated
with operational risks. Reducing these operations by
advanced and thorough planning can significantly
reduce the time and labor-intensive costs.

¢ (T string design is an important part of pre-job
planning that should be done for each specific well
with known downhole conditions, using tubing
forces simulation to predict and optimize CT weight.

¢ To prevent damage of the tractor by wellbore
debris, installation of a venture junk basket below
the tractor is recommended. For simultaneous
activation of the two hydraulic tools, it is necessary
to select the correct diameter of junk basket nozzles.

e Analysis of the data obtained during the work
confirmed the increased coefficient of friction in
all wells. To increase the effectiveness of the friction
reducer, it is recommended to start pumping friction
reducer for 3,280.84 ft before the expected depth of
locking. Choice of friction reducer solution volume,
concentration, and frequency of pumping should
be based on the pumping rate and the current well
situation.

» To prevent getting stuck, inspect the downhole tool
design with an OD that is different from the rest
of the instruments. All angles should be beveled
carefully.

e Areal-time DH tractor data-acquisition system is
recommended to provide continuous monitoring
of the efficiency of operations and performance of
the tractor in real time. (By means of the tension
measurement downhole, a downhole pressure
measurement inside and outside the tool, and the
temperature distribution along the wellbore).

CONCLUSION

The Astrakhan well intervention team successfully
completed the first CT campaign on four wells in the
Korchagina field in the northern Caspian offshore. As a
result of thorough preparation, the crew has achieved

3700 M — ri1y6rHA
MOBTOPHOI'O 3AITUPAHUS,
+ AKTHBAIUSA TPAKTOPA —  Bwaged e
12139.1 ft [3700 m] - — Pekyp
| secondary lock-up depth,
tractor activating =

5827 M, 326011
191175 £t [5827 m], TD
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5100 M, TOBBIIEHHBIH
KO3(. TPEHUSI — MHUKA-
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16732.3 ft[5100 m], high
friction coefficient —
indication of debris in toe

3300 M — ITy6HHA IEPBHYHOTO,
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Pucynox 11 - IIpoexmusie u paxmuuecxkue
3nauenusn geca 'HKT na ckeaxcune Ne 4

Figure 11 — Predicted vs. real CT weight indicator
data on well-candidate 4

MOZETUPOBAHHUE CUJL, ICHCTBYIOLIUX HA TPYOY, A5
orrruMu3anyu Beca F’HKT.
¢ Yr0o6BI N36€KATh HOBPEKACHUI 3a00MHOIO
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TPAKTOPA, PEKOMEH/IYETCS UCIIONIb30BATh
nuramoynosurens B KHK Huke Tpakropa.

J17151 OMHOBPEMEHHOM AaKTUBAIIUU ITUX JIBYX
UHCTPYMEHTOB HEOOXOAMMO NPABUIBHO
nog06paTh JUAMETP (POPCYHOK HA
LIJIAMOYJIOBUTEJIE.

e AHAaJIN3 JAHHBIX, IOJIyYEHHBIX B XOZE PA6OTHI,
TO3BOJINJI C/IENATH BBIBOJ, O IIOBBIIIEHHOM
KO3(DUIIMEHTE TPEHHUS B CKBAXKMHAX. 111
HOBBIIEHN 3(PPEKTUBHOCTU TIOHUBUTEISA
TPEHUS PEKOMEHYETCA HAYNHATD €TO
3aKa4Kky Ha 1000 M BBIIIIE OXKHUTAEMO TTTyOUHBI
zanupanusa THKT (pacueT HEOOXOAUMOTO
06'bEMA, KOHIIEHTPALIUHU U YACTOTHI MPOKAYKHA
BBIINIOJTHAETCSA C YYETOM PACXOA HACOCA U
TEKYLUU CKBA>KUHHDBIX YCJIOBUM).

o Jnanpenorspamenud npuxsata THKT
HEOOXOAMMO TIATEIBHO IPOBEPUTh cxeMy KHK
HA HAJINYUE YYACTKOB C YBEJTMYEHHBIM BHEITHUM
JUAMETPOM IO CPABHEHUIO C OCTAIbHBIM
HHCTPYMEHTOM (BCE «OCTPBIE» KPas JTOJIKHBI ObITh
06pabOTAHBI CHATHEM (PACKN).

* Cucrema c60pa JaHHBIX B PEAJIBHOM BPEMEHU
O COCTOSTHHUM 3200MHOT'O TPAKTOPA CIIOCOOHA
HOBBICUTD 3(PPEKTUBHOCTD ET'O MPUMEHEHU A
34 CYET MOHUTOPHUHI'A TAKUX [TAPAMETPOB, KAK
HArpy3Ka Ha MHCTPYMEHT H4 3260€, 33001HO€E
JIaBJIEHNE BHYTPH U CHAPYKU HHCTPYMEHTA,
pacrpeesIeHUe TEMIIEPATYPBI IO CTBOTY
CKBA>XUHBL

3AKJTKOYEHUE
IepBasg kamnanus no npumenenuio 'KHT na
mecropoxaeHuu uM. 0. Kopuaruna B CeBepHOM
Kacnuu 6b11a yCIIenmHO NPOBEAEHA CUIIAMU
ACTPAXAHCKOTO MOAPA3EICHUS JENAPTAMEHTA
BHYTPHCKBA)KMHHBIX TEXHOJIOIUI KOMIAHUH
IImom6eprke». braroaaps TIaTeIbHOU TOATOTOBKE
MOCTABJICHHBIE 327Ja4U ObLIN JJOCTUTHYTHI O€3
KAKUX-TUOO0 HHIUAEHTOB B 061acTr OT, [1b 1
OOC. CnoxHast KOHCTPYKLMSA CKBAXKUH, JJIMHHDIC
TOPU3OHTAJIbHBIEC YYACTKH B COYETAHUH C
OIPAHHUYEHUAMH, CBA3aHHBIMH C PA3MEPOM padoUen
IUIOIIAZIKH M HATPY3KU HA TAIYOY — BCE 3THU (DAKTOPEI
HOTPEOOBAIN THIATEIBHBIX U KOMILJIEKCHBIX
HOATOTOBUTEJIBHBIX PAOOT /I ONTUMU3ALIUHN
MJIAHA IIPOBEJCHUSI OIIEPALINH, TTIOJJOOPA 3260MHOTO
UHCTPYMEHTA U Pa3pa6OTKU CXEMBI PA3MEIICHUA
O60PYIOBAHUSL.
HecMmoTpst Ha BCE YCJIOBUSA, OCJIOKHAIONINE
pEeNIeHNE MOCTABJIEHHBIX 33/1a4, HA 4-X CKBAXKUHAX
B TEUYEHUE 22 fHEN ObLIU IPOBEJCHBI CIEAYIONIE
PaboTHhL:
*  VIaJIeHUE NIIaMa U3 CTBOJIOB CKBAYKHH C
OOJIBIIIUM OTXOZAOM OT BEPTUKAIU (C IITyOUHOM
o CTBOY O 7200 M ¥ BEPTUKAJIBHOM TTTyOUHOI
1560 M), B KOTOPBIX PAHEE HE TPOBOIMIINCH
BHYTPHCKBA)KMHHBIE PA6OTHI;
e YcnenHas u30/1HAa F'A30HOCHOI'O TOPU30HTA C
NPUMEHEHHUEM HAJyBHOT'O TAKEPQ;
*  VCIIenHOE U3BJIEYEHNE U3 CKBAXKUHDBI ABAPHUITHOI'O
uHcTtpyMmenTa I1I'M, umeromero asa pasmepa. ©
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Pucynox 12 - IIlnam, u36,1e4eHHblil U3
CKEANCUNBL UNAMOYIOCUMENEM

Figure 12 — Debris retrieved from the well with
the use of venturijunk basket during mud
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Pucynox 13 — Cxema asapuiinozo
UuHCmPyYMmenma c 08YMaA PA3IUUHBIMY
JLOBUNBHBIMU tleliKamu Ha CKeadicune Ne 4

Figure 13 — Fish diagram and two different fish-

necks for well candidate 4

Tab6auua 5 — Jaunsie no ckgaxcumre Ne 2
Table 5 — Well data for well candidate 2

Tun ckBaxkuHsl / Well type

Hedranas / Oil well

T'ny6mHa o ctsory / MD

7200 M / 23622 ft[7200 m]

BepruxanbHas riyéuna / TVD

1563 M /512795 ft [1563 m]

MakcHMaIbHBIN yToa HaKA0Ha / Maximum well deviation 90°
ITmacToBoe paBneHue / Reservoir pressure 1648 ?IT gj‘/szgtﬁ]'89 pst

3a6oriHoe gasnenue / Bottomhole pressure

156 at™ / 2292.57 psi [156 atm]

3aboriHas Temneparypa / Bottomhole temperature

80°C /176 °F[80°C]

O6BogHeHHOCTD / Watercut

16 %

Tazospiii paxkTop / GOR

474 M3 /M3
2981.37 bbl/bbl [474 m3/m?]

Taoruua 6 — Jannsle no ckeadxcutne Ne 3
Table 6 — Well data for well candidate 3

Tun ckBakunsl / Well type

Hedranas / Oil well

3a6orinoe aasiaenue / Bottomhole pressure

Iny6una o crsony / MD 6980 M /22900.3 ft [6980 m]
BepruxkanbHas rinyéuna / TVD 5132;;5761??’55]\465‘75 m]
MakcHMaIbHbIH yroyl HakJIoHa / Maximum well deviation 90°C
ITmacToBoe paBnenme / Reservoir pressure 2379;76 13’5912[13 gll\:[ 9/2 atm]
156,22 at™m /

2295.8 psi[156,22 atm]

3aboriHas Temneparypa / Bottomhole temperature

80°C /176 °F [80°C]

O6BogHEHHOCTD / Watercut

28,5%

I'azosbiit pakTop / GOR

406 M3/M3 /
2553.66 bbl/bbl [406 m?/m’]




Ta6nuua 7 — Jannsie no ckeadxcune Ne 4
Table 7 — Well data for well candidate 4

Tun cksaxuHbl / Well type Hedrsanas / Oil well
[iry6una no crBoy / MD 5868 M /19252 ft [5868 m]
Beprukansnas rinyéuna / TVD 1565 M / 5134.51 ft [1565 m]
MakcHMaIbHBIHN yToJ1 HakJIoHa / Maximum well deviation 90,49°
IlmacroBoe naBnenue / Reservoir pressure 238951 66 ?)7561 ﬁr 61\/;/6 atm]
3abortHoe Jasnenune / Bottomhole pressure 224 6;;%?17[1?21“ 8/7 atm]
3aboriHas reMmneparypa / Bottomhole temperature 80°C/ 176 °F[80°C]
O6BOIHEHHOCTB / Watercut 11,6 %

784,2 M3/m* / 4932.47 bbl/

T'azosmiit hakTop / GOR bbl [784.2 m?/m?]
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the defined objectives with no HSE incidents. Complex
well design, long horizontal sections, in combination
with deck space and weight limitations, required
complex pre-job measures to optimize CT operations
equipment and design, select proper downhole tools
and prepare a reliable layout plan.

Despite the challenges, the interventions on the

four wells were completed in 22 days and included the
following work:

Mud removal from the TD of extended-reach wells,
with maximum measured depth up to 23,622 ft and
true vertical depth of only 5,118 ft TVD that had no
previous interventions;

A successful gas shut-off operation was performed
with the use of an inflatable packer;

Successful retrieval of two sizes of fish associated
with the production logging tool. ©
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PA3BUTHUE TEXHOJIOT'MU I'PIT HA
TEPPUTEHHDBIX U KAPBOHATHBIX
KOJIJIEKTOPAX PECITYBJIMKU BEJIAPYCH

DEVELOPMENT OF HYDRAULIC
FRACTURING TECHNOLOGIES IN
TERRIGENOUS AND CARBONATE

RESERVOIRS OF THE REPUBLIC OF BELARUS

H.A. JEMSHEHKO, K.B. MUPOHEHKO, A.B. IPABKHH, /I.B. TKAYEB, BeTHUIINHedTH

N.DEMYANENKO, K. MIRONENKO, A. DRABKIN, D. TKACHEYV, BelNIPIneft

B cmamuwe 0600ujer onvim nposeoeriis
I'PI1 6 Pecniyonuxe beaapyce (2007—-
2014 200bw), 20e 3ma mexHOI02USA
NAAHOMEPHO PA3BUBAIACL O <«CIe1THLX»
Manooosemmbix I'PI1 Ha meppuzermoix
OMLONCCHUAX 00 COBDCMEHHBLX
MExXHONI02UHEeCKUX 100X0008 (MIPI,
TII'PIT, KT'PI1 ¢ nponnanmom,),
CNOCOOHBIX BBO0UMDB 8 PeHIMAOEIbH) O
Daspabomxy KoAReKMopsL, Ha
KOMOPpvLX MPAOUUUOHHBLE MEeMOObL
UHMEHCUDUKALUL He MO2)YM 0anTb
Heo0X00UMO20 dhgperma.

EIMHCTBEHHBIM HE(PTETA30HOCHBIM PETUOHOM
B benapycu aBngercs [IpUnaTcKui Iporuo,
JI06bIYa HE(PTU B KOTOPOM BEJETCS YKE Hoiee
40 nert. [TopaBasonas 4acThb 3a11aCOB HEPTU
(93%) npuypOY€CHA K 3aJI€2KAM, IIPEACTABICHHBIM
KapOOHATHBIMHU KOJIJIEKTOPAMU. JJaHHBIE 3271€3KH1
NPENCTABIEHBI BEPXHEAEBOHCKUMU U3BECTHAKAMHN
U JOIOMUTAMH, B OCHOBHOM MACCUBHOU TEKCTYPHI, B
Pa3HOU CTENEHU KABEPHO3HBIMHU U TPEIMHOBATHIMU.
BOJBIIMHCTBO 3271€KEN Pa30UTO TEKTOHUYECKUMU
HAPYIIEHUSIMU HA OT/IC/bHbIEC OJIOKU. B Ha4aIbHBIN
EPHO/] Pa3Be/IKU B benapycu ObLIN OTKPBITHI
CaMBI€ KPYITHBIE B PETHOHE MECTOPOXK/IEHN,
BBISIBJISIEMBIC BIIOCJICACTBUU 3AJICKU HEPTHU
OTHOCHUTENBHO MEJIKHE, UX PA3PAOOTKA 3a49aCTYIO
MaJIOPEHTAOENbHA NI HEPEHTAOEIbHA BOBCE. B
OOJIBIIUHCTBE 3AJIEKEH TMJIPOJUHAMUNYECCKAS CBSI3b
C 3AKOHTYPHOU 30HOH 3aTPYAHEHA UJIH BOOONIE
OTCYTCTBYET, YTO CYIECTBEHHO OCJIIOKHAECT UX
pa3paboTKy. McciieT0BAaHUAMU KEPHOBOT'O MATEPHAJIA,
4 TAKXKE aHAJIM30M I'eOPHU3UUECKUX U IIPOMBICIOBBIX
JAHHBIX YCTAHOBJIEHA ITOCJIONUHAA ¥ 30HAJIbHASA
HEOJHOPOJHOCTD 3AJI€KEN 11O (PUJIBTPAIUOHHO-
E€MKOCTHBIM CBOHMCTBAM. BBICOKAs r€OIOTNY€eCKast
HEOJHOPOAHOCTD IIPOAYKTHUBHBIX IIJIACTOB, CJIOKHOE
CTPOEHHUE EMKOCTHOI'O IPOCTPAHCTBA HOPOZ-
KOJUIEKTOPOB IIPEAOIIPENENAIOT HEPABHOMEPHYIO
BBIPAOOTKY 34I1ACOB KAK IO IIJIOIIAIH, TAK
U IIO PA3PETY 3ATIEKEMN.
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The article summarizes the experience
of fracturing in the Republic of Belarus
(2007-2014), where this technology
was gradually developing from ‘blind’
low volume fracturing on terrigenous
deposits up to modern technological
approaches (multi-stage fracturing,
nitrogen-foam fracturing, acid fracturing
with proppant) ensuring feasible
reservoir development on sites, where
conventional intensification methods
are not efficient.

The Pripyat Trough is the only oil and gas-bearing
region in Belarus where oil has been produced for
over 40 years now. The prevailing part of the oil
reserves (93%) is confined to deposits represented
by carbonate reservoirs. Such deposits feature
Upper Devonian limestone and dolomites, mainly
of massive texture, with varying degrees of cavern
and fracture porosity. Most deposits are divided by
tectonic abnormalities into separate blocks. At the
beginning of prospecting in Belarus, major fields
in the region were discovered; the subsequently
detected deposits are relatively small, their
development are often insufficiently profitable or
not profitable at all. In most deposits, the pressure
communication with the edge water zone is
constrained or absent altogether which complicates
their development. By examining the core samples
and analyzing the geophysical and production
data the bed-by-bed and zonal heterogeneity of
deposits in terms of porosity and permeability was
determined. The high geological heterogeneity of
the productive formations, the complex structure of
the storage volume of reservoirs predetermine the
uneven reserve recovery in terms of both the area and
the profile of deposits.

At present one of the main tasks is to involve in the
development of hard-to-recover oil reserves confined
to low-permeability carbonate reservoirs where more
than 50% of the remaining recoverable reserves of
hydrocarbons are concentrated and to involve the




B Hacrosee BpeMsa OZHOM U3 OCHOBHBIX
337124 SIBJISIETCS BOBJICYEHUE B PA3PAOOTKY
TPYJAHOU3BIEKAEMBIX 3A11ACOB HE(PTH, IPUYPOYEHHBIX
K HU3KONIPOHUIIAEMBIM, KAPOOHATHBIM KOJIJIEKTOPAM,
B KOTOPBIX COCPEIOTOUECHO 601e€ 50% OCTATOUHBIX
U3BJICKAEMBIX 34I1ACOB YIJIEBOJOPO/JOB, 4 TAKXKE
BOBJIEYECHME 3AI1ACOB YIVIEBOJAOPOLHOI'O ChIPb4,
CKOHIIEHTPHUPOBAHHOI'O B KAPOOHATHBIX U
TEPPUT'EHHBIX ITOPOAAX-<«IIOTYKOJIEKTOPAX>
Pecnniybnuku Benapyce.

Ha Ha4aIbHBIX CTAIUAX PA3PAOOTKHU
MECTOpOXAeHHNI Pb 111 ocBOEHMA 1
WHTEHCU(PUKALIUHU 3ATIEKEN YITIEBOJOPOIOB
MIPUMEHSIUCH COJITHO-KUCIOTHBIE OOPabOTKHU
B PA3JIMYHBIX BAPUALIMAX, OOHAKO IIOCTEIICHHAA
BBIPAOOTKA 3a11ACOB JUKTOBAJIA HEOOXOJUMOCTh
MPUMEHEHUA OOJIEE ATPECCUBHBIX TEXHOJIOT UL
BO3JEUCTBH HA OKOJIOCTBOJIBHYIO 30HY.

Taxk, ¢ koH11a 2007 rofa Ha MECTOPOXKICHUIX PYTI
«IpOnU3BOACTBEHHOE OOBEJUHEHME «BenopyCcHEDTD>
MMPOKO Ha4yaJ1I0Ch BHeagpenue KI'PIT u I'PIT. Ha
HA4YaJIbHBIX CTaAuAX ['PIT npoBOAMIICS TUIIb HA
TEPPUTCHHBIX KOJJIEKTOPAX, 4 B KAPOOHATAX
MIPUMEHSJICA KMCJIOTHBINA T'NAPABINYECKUI PA3PbIB.

OJHAKO JJOBOJIbHO CKOPO CTAJI0 OYEBU/IHO,

YTO KJIACCUYECKUE KMCIIOTHBIE PA3PbIBLI

KapOOHATOB IAJIEKO HE HA BCEX OO'BEKTAX B

MOJIHOU Mepe OTBEYAIOT 3a/ja49aM, CTOAIINM Iepe,
MPOU3BOJCTBEHHBIM OObeAUHEHUEM. OCHOBHBIMU
(daKkTOpaMH, BIUAIOMUMH HA YCIIEIMHOCTb KUCJIOTHBIX
Pa3pBIBOB HA MECTOPOXIACHUAX betapycu, ABag0TCs
XapaKTep EMKOCTHOI'O IPOCTPAHCTBA KOJJIEKTOPOB
(«ABOMIHA IOPHUCTOCTD», IOPOBO-TPEIUHHO-
KaBEPHO3HAA U IOPOBO-KABEPHO3HO-TPEIMHHASA
CTPYKTYpPa) ¥ OTHOLIEHHUE IJIACTOBOTI'O AABJICHUA K
TUAPOCTATUYECKOMY. IIEPBBIA (PAKTOP O3HAYAET, UTO
npu nopaepxanuu cucreMsl II1/] BerrecHAION aa
HE(MTH BOJA C JIETKOCTBIO IIPOXOAUT IO HANOO0JIEe
NPOBOAAIIMM KaHAJIAM — TPEIMHAM — U CJ1a60
BBITECHAET HEPTH, HAXOASANIYIOCS B IIOPaAX (MATPHULIE).
B niporiecce xe xucaornoro I'PIT npoucxoaut

emie 60blIee TPpaBJIEeHUE TPENUH. Bo3aeicTerue

HA [IOPOBYIO Y4CTh EMKOCTHOI'O IPOCTPAHCTBA
MHUHHMAJIbHO.

Pucynox 1 -
Komnanus
«beaopycnedpmo»
npoeooum I'PIT
Cc npumenenuem
Pparoma I'PIT
# npoussoocmea

s I'pynnot PH/T

Figure 1 -
Belorusneft
"l performsa
bydraulic
N fracturing
= . operation

. usingthe
Jracturing fleet
manufactured by
FID Group

hydrocarbon reserves concentrated in carbonate and
terrigenous half-reservoirs of Belarus.

At the early stages of field development in Belarus
in order to stimulate the production of hydrocarbons,
various acid treatments were used; however, gradual
reserve recovery necessitated the use of more
aggressive technological methods of stimulating the
shaft zone.

Thus, since late 2007 large-scale acid fracturing and
hydraulic fracturing have been implemented at the
fields of RUE Belorusneft Production Association.

At the early stages, hydraulic fracturing was
implemented only in terrigenous reservoirs while
acid hydraulic fracturing was used in carbonate
reServoirs.

However, it soon became apparent that
conventional acid fracturing of carbonate reservoirs
not nearly on all sites fully accomplish the tasks
set before the production association. The main
factors of success of acid fractures in Belarusian
fields include the nature of the storage volume of
reservoirs (dual porosity, porous-fissured-cavernous
and porous-cavernous-fissured structure) and the
relation of the formation pressure to the hydrostatic
pressure. The first factor means that with formation
pressure maintenance the oil-displacing water easily
go through most conductive channels — fractures —
and feebly drives out oil deposited in the pores
(matrix), whereas during acid hydraulic fracturing
even stronger etching of the fractures occurs.
Stimulation of the porous section of the storage
volume is minimal.

As for the formation pressure, the relation between
the efficiency of treatment and the formation-
to-hydrostatic pressure ratio is clearly visible; the
relation was determined following the results of
the assessments of acid fractures in various fields
of Belarus. In cases when with the use of the said
technology operations were performed in wells with
the ratio value of approx. 1.0, the flow rate growth
multiplication factor reached 3.5. When the ratio
dropped to below 0.6, the efficiency of treatment
decreased 1.5—-2x all other things being equal and
does not go beyond the multiplier of two. The value
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TEXHOJIOI'MU

YTO KacaeTcs I1aCTOBOIO AaBJICHUS, IPKO
BBIPA’KEHA 3aBUCUMOCTDb 3(P(PEKTUBHOCTH O6PAOOTKU
OT KOPPUITUEHTA OTHOIIEHUS IIJIACTOBOTO JJABJICHUS
K I'UJPOCTATUYECKOMY, BBIBEICHHAA 10 PE3Y/IbTATAM
OILIEHOK BBINTOJIHEHHBIX KUCJIOTHBIX PA3PBIBOB HA
Pa3IUYHBIX MECTOPOXAcHUAX benapycu. Tak, npu
NPOBENEHUH OIEPAITNI ITO JAHHOU TEXHOJIOIUU
H4 CKBa)KMHAX CO 3HAYEHUEM KO3 PHUIlHeHTA
0KOJIO 1,0 KpaTHOCTBh NPUPOCTA AEOUTA JOCTUTAET
3,5. Tlpu carkeHun Koadduripenra Hrke 0,6
3P HEKTUBHOCTb OOPAOOTOK a1aeT B 1,52 paza
MIPU NPOYUX PABHBIX YCJIOBUAX U HE ITPEBBIIIAET
JBYX €IMHUL KDATHOCTU. BETMYHUHY OTHOIIEHU A
IJIACTOBOI'O AABJIEHUA K THAPOCTATUYECKOMY, PABHYIO
0,6, MOKHO OXAPAKTCPU30BATh KAK I'PAHUYHYIO /LIS
MECTOPOXAeHUN PB, HUXXe KOTOPOM IPOBEACHUE
KT'PIT HEnenecoobpa3Ho. DTO OObSICHSIECTCS
YACTUYHBIM 3aKPBITHEM («CXJIOIIBIBAHHUEM»)
CO3/IaHHBIX U IPOTPABJIEHHBIX KUCJIOTOU TPEIWH U3-
32 HU3KUX IUIACTOBBIX JABJICHUN. B yCIIOBUAX HU3KUX
MJIACTOBBIX JJABJIE€HUH 3HAYUTEIbHBI 9(D(PEKTUBHBIE
JIaBJIEHUS HA YIYACTKU KOHTAKTA CTEHOK TPEIIHHBI,
4TO NPUBOJUT K UX PA3PYIIEHUIO U CHIDKEHHIO
PACKPBITOCTH.

Taxum 06pa3oMm, A1 CTUMYJIALMN KAPOOHATHBIX
KOJIIEKTOPOB ¢ 2008 roga HAYaTO IPUMEHEHHNE
TUAPABINYECKOI'O PA3PbIBA IVIACTA C 3aKPEIJIEHUEM
TPEIMUH PACKJIMHUBAIOMUM AT€EHTOM.

3a BpeMsA aJalITAllMU U HIUPOKOI'O IPUMEHEHUSA
Texnonoruu I'PIT/KI'PIT B Pb u o Hactoamue juu
BBIIIOJIHEHO 60s1ee 330 onepanuil. CTaTUCTUKA
06beMOB I'PIT/KIPIT 110 rofjam npeACcTaBaeHa Ha
puc. 2. CHDKEHNE KOJINYECTBA BBIITOJTHAEMBIX
onepanui B Pb B mocyieHuE rojibl CBA3AHO
C IIMPOKUM IPUBJIEYEHHUEM CIIELTUATTUCTOB
u Texunyeckux momuocrten I'PIT/KTPIT B
MEXKAYHAPOAHBIE IIPOEKTHI ITO OKA3AHUIO YCIYT B
cepe nposeaenus I'PTT/KIPIT.

IIpn nposenennu KI'PIT B 3aBUCUMOCTH OT
T€O0JIOTUYECKUX YCJIOBUA U HEOOXOAUMOCTH
MAaKCUMaJIBHOY 3(P(PEKTUBHOCTH IIOCJIE BO3ACHCTBHUSA
MPUMEHAIOTCA CJIEAYIONUE TEXHOIOTMYECKUE CXEMBI
NPOBEJEHUA KUCJIOTHOI'O PA3PbIBA:

1. Ha 06BOfHEHHBIX OO'bEKTAX BBITTOJIHSIIHUCH KI'PIT
C IPEABAPUTEIBHON U30IAIMEN BOAOIIPUTOKA
C UCIIOJIb30BAHUEM YIVIEBOJOPOJHBIX I'€JICH.

ITpy 3TOM NPOBOAMUJIACH TIOPLIMOHHAS 3AKA4YKA

BOJIOU3O0JIUPYIOIIUX COCTABOB U PACTBOPOB

JKUJKOCTEN TPABJIECHUS.

2. Ha o6'pekTax, paboTaomux 0€380HON
HPOAYKIIMEHN, B KAYECTBE JKUJAKOCTU PA3PbIBA
HUCIOJIb30BAIUCh HEPTEKHUCIOTHBIE SMYJIbCUHU C
IOCJIEAYIONIEN 3aKAYKOM XKUJIKOCTU TPABJICHUS.

3.TIpn 06pabOTKE CKBAXKUH HATHETATEIBHOI'O (POH/1A

U CKBAXKUH, IEPEBOASANINXCS B HATHETATEIbHBIN

¢dona nocne BuinonHenus KI'PI1, B kagecTBe

SKHU/IKOCTU PAa3pbIBA IPHUMEHSJICS [NIABHBIM O6Pa30M

reJib Ha BOJHOM OCHOBE.

4. Ha CKBa>XMHAX, BCKPBIBAIOIUX TEPPUTCHHBIC
OTJIOXKEHU S, HA KOTOPBIX IIPOBEJCHUE
npornnadTHOro I'PIT HEBO3MOXKHO 1O ALY
Ie0JIOTUYECKUX MJIM TEXHUYECKUX IIPHUYHH,
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Figure 2 — Volumes of fraccing/acid fraccing
in Belarus

of the formation-to-hydrostatic pressure ratio —

equal to 0.6 — can be characterized as end value

for fields in Belarus below which acid hydraulic

fracturing is not feasible. This is explained by partial

closure (‘collapsing’) of created and acid-etched
fractures due to low formation pressure. At low
formation pressure, the effective pressure on the
contract points of the walls is significant which
causes their destruction and reduced opening.

Consequently, hydraulic fracturing with a
proppant has been used since 2008 to stimulate
carbonate reservoirs.

In the course of adaptation and wide application of
fraccing and acid fraccing techniques in Belarus and
up to now over 330 operations have been performed.
The year-by-year statistics of the volumes of fraccing/
acid fraccing is shown in Figure 2. The decrease in
the number of operations performed in Belarus in
recent years is due to wide involvement of specialists
and fraccing/acid fraccing engineering capacities in
international projects related to hydraulic fracturing
and/or acid hydraulic fracturing.

During acid hydraulic fracturing — depending
on the geological conditions and the need for
maximum post-stimulation efficiency — the
following acid fracturing process scheme is used:

1. On water-cut sites, acid fracturing was
accompanied by preliminary isolation of water
influx using hydrocarbon gels while waterproofing
sealants and etching solutions were batched.

2. On water-free production sites, acid-oil emulsions
were used as fracturing fluids with subsequent
injection of etching fluid.

3. When treating water-injection wells and wells
which become water-injection wells in the
aftermath of acid fraccing, a water-based gel was
mainly used as fracturing fluid.

4. In wells drilled in terrigenous deposits where
proppant hydraulic fracturing is not possible due
to a number of geological or technical reasons,
acid hydraulic fracturing was implemented using
fluoro acid solutions and hydrochloric acid
solutions with surface-active agents as etching
fluids.

5. During subsequent acid fracturing to ensure
even stimulation of the heterogeneous carbonate
reservoir, viscoelastic diverting acids were used.
The quantitative relation between acid fracturing



nposoguicsa KI'PIT ¢ npuMeHEHUEM B KA4ECTBE

JKHUJIKOCTEN TPABJIEHHUS (PTOPKUCIOTHBIX PACTBOPOB

U PpACTBOPOB CONAHOM KUCJIOTHI C [TAB. B aTOM

CJIy4ae B Ka4eCTBE 6y(PEPHOU KUAKOCTH BBICTYAIOT

reJiu Ha BOJJHOM OCHOBE.

5. I1Ipu nposenennu NOBTOPHBIX KI'PIT 151
PaBHOMEPHOTI'O BO3AEUCTBUSA HA HEOTHOPOIHBINA
KapOOHATHBIN KOJUIEKTOP NPUMEHSIUCH
CaMOOTKJIOHAIOIINECH KUCJIOTHBIE COCTABDI, 4 TAKXKE
43PHUPOBAHHBIE A30TOM KHUCJIOTHBIE COCTABBL
Koyim4yecTBEHHOE COOTHOLIEHUE IIPOBOAUMBIX

KT'PIT B Pecnniybiinke benapych B 3aBUCUMOCTH OT

IIPUMEHAEMOHU TEXHOJIOINU IIPEACTABICHO HA PHC. 3.

Kak BUJTHO M3 AUATPAMMBL, HAUOOJIEE YACTO MPU
nposegenuu KI'PIT B KayecTBe JKUAKOCTH PA3PbIBA

NPUMEHAETCA HE(PTEKUCIOTHAS IMYJIbCUSL.
IIposeaenue KI'PIT Ha fOOBIBAIONUX CKBA)KMHAX

1mo3Bo1s10 Ha 01.10.14 1OMOMHUTETBHO JOOBITH O0JIEE

195 TBIC. T HEDTH.

Peannzanuio rexnosoruu I'PIT MOXKXHO pa3ennTsb HA
JIBa OJIOKA B 3aBUCHMOCTH OT TUITd OOPAOATHIBAEMBIX
KOJIJIEKTOPOB:

1. T'PI1 B TeppUI€HHBIX KOJLJIEKTOpaxX. Ha
MECTOPOXAeHUAX berapycu 110 JaHHONU
TEXHOJIOI'MH IPOBOJUINUCH OOPAOOTKHA B OCHOBHOM
BEPTUKAJIBHBIX U CYOTOPU3OHTAJIBHBIX CKBAXKUH
C 3aKA4YKOMH B IIACT 10 90 T paCKIMHUBAIOMIETO
Marepurana. CpefHHUI IPUPOCT JeOUTOB HEPTHU 32
Bpems adpderra nocne I'PIT cocrasuia 3,53 T/CyT, npU
3TOM CPEIHsIsI KDATHOCTD IIPUPOCTA AEOUTOB 2,6 €11,

2.TPII B KapOOHATHBIX KOJJIEKTOPAX. [TO

JIAHHOU TEXHOJIOT'MH IIPOBOASTCSI OOPAOOTKU

BEPTUKAJIBHBIX, CyOrOPHU30OHTANBHBIX U

T'OPU30HTAJIBHBIX CKBA)KUH C MHOI'O30HHBIM I'PIT.

3aKa4YMBAEMBIE MACCHI IIPOIITAHTA PA3HATCA B

npezaenax 151+90 T (ckura-I'PII+MTIPIT). [Tpu aTOM

CpeHAA KPATHOCTDb IIPUPOCTA JEOUTOB

6,9 eJ1., ITO SIBJISICTCSI CAMBIM BBICOKHM ITOKA32TEIEM

CpE€JiA BCEX TEXHOJIOIMYECKUX CXEM U CBA3AHO C

06pabOTKOM B OCHOBHOM KParHE HU3KOACOUTHBIX

CKBa’XHH (4acTo meHee 0,5 T/CyT).

IIpouienTHOE COOTHOLIEHUE TPOBOAUMBIX I'PIT 11O
JIMTOJIOTUYECKOMY COCTABY ITOJBEPIAEMBIX PA3PLIBY
KOJIZIEKTOPOB IPEACTABIEHO HA PUC. 4.

Hcropus rexnonoruu I'PIT B Pecriybiuke benapyce
HAYUHAJIACh C HPOBEJICHUS «CJIENBIX>» M OJJHOATAITHBIX
I'PIT, 1py 3TOM MACCa 3aKAYUBAEMOI'O IIPOIIIIAHTA

Kap6onarusie I'PIT
Carbonate fraccing

Teppurennsie I'PTT
Terrigenous fraccing

Pucynox 4 - IIpouenmnoe coomnoutenue
npoeooumsix 6 Pb I'PIT

Figure 4 — Percentage ratio of fraccing
operations in Belarus }

TexHonmorua nposegeHus KI'PIT
Acid Fracturing Technique

11; 6% . YrneBogOpOJHBINA I'€lb
o3 0% Y KUCJIOTHBIE COCTABHI

Hydrocarbon gel and acid solutions

. BoaHbIN reb U KUCJIOTHBIE COCTABBI
‘Water gel and acid solutions

HedreknucaoTHas SMyIbCUs
U KUCJIOTHBIE COCTABBI
Oil-acid emulsion and acid

FTAN compounds

. DOTOKUCIOTHBIE COCTABBI . CaMOOTKJIOHAIOMUECT U
A3PUPOBAHHDBIC KUCJIOTHBIE COCTABBI

VDA and aerated acid compounds

Fluoro-acid compounds

Pucynox 3 — Koauuecmeennoe cCOomHuouieHue
npumensemoix 6 Pb

mexHoar02uUecKkux 100xoooe Krrii

Figure 3 — Quantitative relation of process
solutions of acid fracturing in Belarus

operations carried out in Belarus and the technology

used is shown in Figure 3.

As shown by the diagram, oil-acid emulsion is
most frequently used as fracturing fluid during acid
fracturing.

Implementation of acid fracturing in productive
wells allowed producing 195 thousand tons of oil
extra as of October 1, 2014.

The implementation of hydraulic fracturing
technology can be divided into two blocks
depending on the reservoirs under treatment:

1. Fraccing in terrigenous reservoirs. On Belarusian
fields, mainly vertical and sub-horizontal wells
were treated using this technique with the
injection of up to 90 tons of proppant into the
formation. The average flow rate increase in the
post-frac effective period equaled 3.53 t/day with
the average flow rate growth multiplication factor
of 2.6.

2. Fraccing in carbonate reservoirs. Vertical, sub-
horizontal and horizontal wells with multi-
stage hydraulic fracturing are treated using this
technological method. The injected amounts
of proppant vary from 15 to 90 tons (skin-
fraccing+multi-stage fraccing). In this case the
average flow rate growth multiplication factor is
69 which shows the highest performance among
all process schemes and is related to treatment
mainly of wells with an extremely low flow rate
(often less than 0.5 t/day).

The percentage ratio between fraccing operations
by lithology of the fractured reservoirs is shown in
Figure 4.

The history of fraccing in Belarus started from
‘blind’ and one-stage hydraulic fracturing where the
amount of injected proppant varied between 20 and
25 tons. The economic environment necessitated
the development of this technological method,
consequently, over the last few years the country
has adapted, implemented and widely uses such
technologies as interval hydraulic fracturing with
perforation, subsequent hydraulic fracturing and
isolation of the treated interval, moving upwards and
performing a similar cycle of operations (Plug&Perf),
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TEXHOJIOI'MU

KOJe6a1ach B npejenax 2025 T.

DKOHOMMYECKASI OOCTAHOBKA JUKTOBAJIA
HEOOXOJUMOCTD PA3BUTHUS TEXHOJIOTHUH, B

CBA3U C YE€M 34 IIOCJIEAHUE HECKOIBKO JIET
AJaTUPOBAHO, BHEJPEHO U B HACTOAIIEE BPEM S
LINPOKO IIPUMEHAIOTCA TAKUE TEXHOJIOI'MH, KAK
nouHTepBanbHble ['PIT ¢ BRIOIHEHUEM IEPHOPALINH,
nocaeayomum ['PIT u uzosnsiuei 06paboTaHHOTO
UHTEPBAJIA, [IEPEXOJOM BBILIE U [IPOBEJLECHUIO
AHAJIOTUYHOrO UK padboT (Plug&Perf), TTI'PTI,
MI'PIT, KI'PIT ¢ 3aKperieHueM IIPOTPABICHHBIX
TPEMUH PACKIMHUBAIOIMNM areHToM, I'PIT ¢
CO3/TAHUEM UCKYCCTBEHHBIX IIepeMbIYEK, ['PIT Ha
MAJIOBA3KUX I'€JIAX.

ITo ncrnonb3yeMo XKUJKOCTH Pa3pbiBa U
JKUAKOCTU-TIPONIIAHTOHOCHUTEIA, IPUMEHAEMOI IIPU
nposegennu I'PIT B Peciy6iinke benmapych, MOXKHO
BBIZE/IMTD CJIEAYIOLINE BUJbI TEXHOIOIUI:
1.IIprMeHEHME B KAYECTBE KUJIKOCTH PA3PbIBA U

HPOIIIAHTOHOCUTEJIS CIIUTOI'O I'eJIs HA BOOHOM

OCHOBE. B 3aBUCHMOCTH OT I'€0JIOTMYECKUX

YCJIOBUH B KAYECTBE I'eJIEOOPA3YIOMIETO AJIEMEHTA

BBICTYHAIOT I'yaPbl M €TI0 IPOU3BOJHBIE, 115

«CHIUBKW» T€JA IPUMEHAIOTCA OOPATHBIE U

[UPKOHMEBBIE CIINBATENHN. JJAHHBIIN BU/JI ) KUJKOCTHU

HanOOJIEE YACTO MPUMEHUM TP NposeaeHun I'PIT B

Pecniybnuke benapycs.
2.TIprMeHEHME B KAYECTBE JKUJKOCTH PA3PbIBA U

MIPONITAHTOHOCUTENA IMHEUHBIX U MAJIOBA3KUX

rejaeu Ha BOAHOM OCHOBE. B 3aBUCHMOCTH OT

I€O0JIOTUYECKHUX YCIIOBUHA U HEOOXOAHMMOI'O

pE3YJIbTATa B KAYECTBE *KUJAKOCTH PA3PbIBA

IPUMEHAIOTCS IMHENHBIE I'€JIH, 4 TAKXKE BOJHBIE

pacTBOPHI € BA3KOynpyrumu ITAB.
3.IIpuMEHEHNE B KAYECTBE )KUJIKOCTU PA3PHIBA U

IIPONITAHTOHOCUTEA A30THO-TIEHHBIX CUCTEM.

IIprMeHEeHME TOJOOHOI0 paboyero areHTa

O6YCIIOBJIEHO I'€OJIOTUYECKUMHU YCIOBUAMM

CKBAKHHBL.
4.IIpruMeHEHNE B KAYECTBE KUJAKOCTHU PA3PbIBA

U IIPONITAHTHOCUTEIS KUCJIOTHBIX COCTABOB.

IIpuMeHsaeTCA NIPU IPOBEJAEHUH KUCIOTHBIX

Pa3PBIBOB C 3d4KPENIEHUEM IPOTPABJIEHHBIX

TPEIMH PACKIUHUBAIOIUM AT E€HTOM.

B KauecTBe KUJKOCTH PA3PbIBA U KUJAKOCTH-

IIPOMNIIAHTOHOCUTEJSI BBICTYIAIOT 3AI'YILICHHBIE

KHUCJIOTHBIE COCTABBI, B TOM YHCJIE U

CAMOOTKJIOHSIOIIUECS.

CTpyKTypa IPUMEHIEMBIX PAOOYNX AI'€HTOB IIPU
nposejeHnu I'PIT npecrasieHa Ha pUC. 5.

B nacrosmee spemsa B PYIT dIponssoacTBEHHOE
obberHeHNE «beIopyCHEPTh> BHEPEHBL:
TEXHOJIOI'UU a30THO-11eHHoro I'PIT (TII'PIT),
MHOT030HHOTO I'PIT (MI'PIT), KT'PII € 3akpenieHueM
[IPOTPABJICHHBIX TPEIIUH PACKJINHHUBAIOINUM
arerToMm u I'PIT ¢ co3ganmreM NCKyCCTBEHHBIX
repembrdex (puc. ).

Texnoaoru:a IITPII HanipaBieHA HA CHUXKEHUE
OCTATOYHOI'O 3AI'PA3HEHUS IVIACTA IIOJIMMEPAMU,
YMEHBIIIEHUE KO3(PPUUEHTA (PHUILTPALIIU
JKUJKOCTHU PA3PBIBA 110 KOJUIEKTOPY U OI'PAHUYCHUE
JOMUHHUPYIOLIETO POCTA TPEIIHUHEI 11O BBICOTE.
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B CruuTeiil BOAHBIN reib
Cross-linked water gel

. MaJIOBSI3KUH BO/IHBIH I'€JIb
Low-viscosity water gel and linear gel

[Nlennas cucrema
Foam system

KucioTHsii reib
Acid gel

Pucynox 5 — Coomnouienue npumeHaemolx
scuoxocmeii npu npoeeoenuu I PI1

Figure 5 — Correlation between fraccing
Sluids

nitrogen-foam hydraulic fracturing, multi-stage

hydraulic fracturing, acid hydraulic fracturing with

proppant, fraccing with artificial bridging, fraccing
with low-viscosity gels.

In terms of fracturing fluid and proppant-carrying
fluid used during fraccing in Belarus, the following
technologies can be differentiated:

1. Use of a water-based cross-linked gel as fracturing
and proppant-carrying fluid. Depending on the
geological conditions, guar and its derivatives serve
as a gelling element; borate and zirconia cross-
linkers are used to cross-link gel. This type of fluid
is mostly used in hydraulic fracturing in Belarus.

2.Use of linear and water-based low-viscosity gels as
fracturing and proppant-carrying fluid. Depending
on the geological conditions and the desired
outcome, linear gels as well as water solutions
with visco-elastic surface-active agents serve as
fracturing fluid.

3.Use of nitrogen foam systems as fracturing and
proppant-carrying fluid. The use of such working
agent is determined by the geological conditions of
the well.

4.Use of acid solutions as fracturing and proppant-
carrying fluid. Used during acid fracturing with
proppant. Thickened acid compounds, including
viscoelastic diverting acids, serve as fracturing and
proppant-carrying fluids.

The structure of working agents used during
hydraulic fracturing is shown in Figure 5.

At present RUE Belorusneft Production
Association has implemented nitrogen-foam
hydraulic fracturing (foam fraccing), acid fracturing
with proppant and hydraulic fracturing with
artificial bridging (Fig. 6).

Nitrogen-foam fracturing technique aims at
reducing the residual contamination of the formation
with polymers, reducing the coefficient of filtering
of fracturing fluid into the reservoir and restricting
the predominant vertical growth of the fracture.
These advantages of nitrogen-foam fracturing over
conventional fracturing with water gel are essential
for carbonate and terrigenous deposits of Belarus
due to non-porosity and absence of stopping rocks
to restrain the vertical growth of the fracture and are
essential for deposits with initially low pressure or



JaHHDBIE IPEUMYILECTBA A30THO-IIEHHOI'O PA3PhIBA
nepep KinaccudeckuM I'PI1 ¢ npruMeHeHneM BOGHOTO
reJist BECbMA AKTYaJIbHBI JIJIS1 KAPOOHATHBIX U
TEPPUTCHHBIX 3aJIeXel Peciybiinku benapycs

BBUJY MOHOJIMTHOCTH Pa3pP€3a U OTCYTCTBUSA IIOPOJI-
YIOPOB I CAEPKUBAHUSA POCTA TPELUHBI I10O
BBICOTE, A4 TAKIXKE JIs 3AJIEKEN C U3HAYAJIbHO HU3KUMU
JINOO «TIOCAKEHHBIMU» 33 IEPUOJ, SKCILTYATAUH
IJIACTOBBIMU 1A BJIEHUAMMU.

HauboJee yCrenHou CKBa)KUHOM, I71e
IIPUMEHSJIACH IIEHHASA TEXHOJIOT Usl, CTAJId CKBAXKHUHA
Ne 133 BumaHCKOro H.M. Ha JaHHOM CKBa)KHMHE
TEXHOJIOTUsI IEHHO-a30THOTO ['PIT riaBHBIM O6pa3oM
IJIAHHUPOBAJIACH AJ11 OTPAHUYEHHA POCTA TPEUHDI
B BBICOTY U MUHHUMM3ALIUH BEPOATHOCTHU IOy YECHU
O6BOAHEHHON NPOAYKLMH (paccTossnue ot HATI 1o
BHK cocrasiger 14 M). CKBa’KHMHA I10CJIE OCBOEHUS U3
oypenus B 2003 roay padoTana ¢ 06BOJJHEHHOCTBIO
nponykuuu 10%. ITocne nposesennsa onepanun
CPEIHECYTOYHBIN 1e6UT HE(PTH YBEJTUIHIICA B 3,5
pasa, OOBOJHEHHOCTD IPOAYKIIUH BAPDBUPYETCA B
npenenax 0—10%. IIpyr 3TOM COCEHUE CKBAKMHBI,

Ha KOTOPBIX ITpoBogucs I'PIT o «kiaccu4ecKkomn»
TEXHOJIOTUH, PA6OTAIOT C MEHBIIUMH ITOKA3ATEISAMUI.

Texnoaorus KI'PII ¢ 3akpernyieHuemM
IIPOTPABIECHHBIX TPEIIHUH IIPONIIAHTOM
HaIlpasjeHa Ha TPABJIEHHE KUCIOTHOM KOMIIO3ULIEHN
KaHA4JIOB M YEPBOTOYUH B MACCHUBE KOJJIEKTOPA C
MOCJIEAYIOINM 32KPEIVIEHUEM ITPOTPABJIEHHBIX
MyCTOT PACKJIMHUBAIOIIUM areHToM (puc. 7). JanHas
TEXHOJIOT'HA PEAIUIYETCS MO ABYM CXEMAM:

4) CO3AaHHE BEICOKOIIPOBOAAIINX KAHAJIOB C
3AKPETJIEHUEM B IIPUCKBAXKUHHOU 30HE

(PUCYHOK 8-1);

0) CO3[JaHNE KAaHAJIOB (PUJIBTPALIUIN U UX PABHOMEPHOE

3aKperieHUE (PUCYHOK 8-2).

JlaHHaA TEXHOIOTUA HAXOANTCSA HA CTAIMU OIBITHO-
MPOMBIIUIEHHBIX PA0OT, U B HACTOSAIIEE BPEM S

. OpnHosTarnHbie IPIT
One-stage hydraulic fracturing

B Uounrepsanbubie IPIT
(Plug&Perf)

Interval fracturing (Plug&Perf)

TTonnrepsBanbabie IPIT+ KIT'PIT
Interval fraccing + acid fraccing

. Mnuoroctaguriabie I'PIT
Multi-stage hydraulic fracturing

[ KIPIIcoponmanToM
Acid fracturing with proppant

[ T'PIIccospanmemM HCKYCCTBEHHBIX IIEPEMBIUCK
Fracturing with artificial bridging

AsorHO-1ieHHbIe I'PIT
Nitrogen-foam hydraulic fracturing

T'PIT Ha MaJIOBA3KUX U IMHEUHBIX T'€JISIX
Fraccing with low-visc and linear gels

Pucynox 6 - IIpumenaemsoie 8 PB.memoost
npoeedenua I'PI1

Figure 6 - Fraccing techniques used in Belarus

Tpemmna I'PIT / Fracture

Kap6oHaTHbIi
KOJJIEKTOP

i HELS : : Carbonate reservoir

EcTecTBEeHHAA TPEIUHOBATOCTD
Natural fracturing

Max Tpasnenue macta / Etching Min

Pucynox 7 — KI'PII c 3axkpenienuem
npompasieHnbLx 1ycmom nponnanmom
Figure 7 — Acid bydraulic fracturing with
proppant

reduced over the period of operation pressure.

Well N. 133 on Vishansky oilfield has become
the well where foam technology was used most
successfully. On this well, it was intended to use
nitrogen-foam hydraulic fracturing mainly to
restrain the vertical growth of the fracture and to
minimize the risk of water cutting (the distance to
the oil-water contact is 14 m). Since development
drilling in 2003, the well has operated with 10%
water cut. After the intervention, the daily average
flow rate increased 3.5x, the water-cut varies in
between 0-10%. Additionally, the adjacent wells
where hydraulic fracturing was implemented
according to conventional technique, show lower
performance.

Acid fracturing with proppant aims at acid
etching of the channels and wormbholes in the
reservoir with subsequent propping of the etched }

1. BeICOKaA NPOHUIIAEMOCTD (KOPOTKAA TPEMUHA)
High permeability (short fracture)

2. Huskasi IPOHUIIAEMOCTD (JVIMHHAS TPEIMHA)
Low permeability (long fracture)

el

proveme— - ———— ===
M KOHIEHTPALMSA IPOIIIAHTA -
B TPCIIHE
Proppant concentration
in the fracture

Pucynox 8 — Pazauunsie sapuavuu KI'PIT
C 3axpennenuem npompasieHHblx mpeuun
nPoOnNANmMHOL HAOUBKOLL

Figure 8 — Variations of acid fracturing with

proppant pack
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IIPOBEACHO TPU CKBAXKHUHO-OIIEPALIUH, OFHAKO yXKe
HOATBEPK/ACHA TEXHOJIOTMUECKAA U 9KOHOMUYECKAS
3PHEKTUBHOCTD TAHHON TEXHOJIOTHUH.

Texuosoruu I'PII ¢ co3ganuem
HCKYCCTBEHHBIX IIepeMbIdeK U ['PI1 Ha MaTOBA3ZKUX
Y JIMHEMHBIX I'eJIAX CXOXU IO CBOMUM LIEJISIM —
COKPAILICHUIO POCTA TPEIIUHBI I10 BBICOTE.

B nepBort U3 BBINIEHA3BAHHBIX TEXHOJIOTUH

HOAOOHBINA 9PPEKT TOCTUTACTCS 3AKAYKOU
MEJIKOANCIIEPCHOI'O MATEPUAJIA IIEPE, 3AKAUKOMU
OCHOBHOI'O PACKJIMHUBAIOWIETO AI€HTA — 14 CO34AHUA
«1oacTunkw». Ilpu nposegenyu I'PIT Ha MaJIOBA3KUX

W JIMHENHBIX Iejiax 3(P(eKT OrpaHUYEHUS POCTA
TPEIINHBI IO BEICOTE JJOCTUTAETCA 34 CYET CHUKEHUA
BA3KOCTHU KHUJJKOCTH PA3PbIBA.

B Hacrosamee spemsa B PYII I Ipon3BoOACTBEHHOE
ob6bearHenNE «beTopyCcHEDTH> TPOXOJUT CTATUIO
ONBITHO-TIPOMBICJIOBBIX PAa60T CUMOHO3 IBYX
BBIIIEOMHUCAHHBIX METOAOB — UCKYCCTBEHHASA
NEPEMBIYKA CO3/JA€TCA HA IMHEHUHOM ree. [1o qaHHOM
TEXHOJIOTUH OTPAO6OTAHO 2 CKBAXKUHO-OMNEPALIUU 1 HA
06€UX CKBAKMHAX MTOJIYYEH HEOOXOAUMBIN 3(PPEKT.

TexXHOIOrNs 3aKAaHYUBAHUA CKBAXKIH
MHOT'OITAKEPHBIMH KOMITOHOBKAMH C HOCIEAYIOIUM
nposeaenueM MI'PIT B Peciybnuke benmapychb TOIBKO
HabupaeT 060pOoThL. Ha JAHHBIN MOMEHT PAOOTHI
BBITIOJIHEHBI HA TPEX CKBA’KMHAX: 2 CKBAXKUHBI
C 5-TIOPTOBOY KOMITOHOBKOU U 1 CKBaKMHA
C 4-1IOPpTOBOY KOMITOHOBKOM. IIpn 3TOM 2 M3
JAHHBIX CKBA’KWH BCKPBIBAJIN KAPOOHATHBIE
IOJIYKOJIJIEKTOPBI», HA KOTOPBIX 1O HACTOAIIETO
BPEMEHU HE NIPEJICTABIIAIOCH BO3MOKHBIM
BECTH PA3PAOOTKH BBUAY OTCYTCTBHSA METOJIOB
BO3JEUCTBUA I ITOJTyYEHU A SKOHOMHUYECKHU
peHTabenbHbIX 1e6uTOB He(TH. B nepuog ¢ 2015 no
2016 rop rTaHUupPyeTCss 6ypeHue erre 6 CKBAXKIH /TS
ocsoeHust ¢ MI'PIT Ha KapOOHATHBIE U TEPPUT'CHHBIC
«IOJIYKOJIJIEKTOPDD.

TaxuMm o6pazom, B Teuerne 2007-2014 ronos B PYII
10 «benopycHedTh» HAKOILIEH OIPEIC/ICHHBIN
onsIT nposeaeHus KI'PITu I'PIT Ha KapOOHATHBIX U
TEPPUTEHHBIX KOJUIEKTOPAX, INTyOOKOIIOT DY’KEHHBIX
HH3KOIPOHHUIIAEMBIX 34JIEKAX, C ITTYyOMHOU 3aJIETAHUA
110 5000 m. ITpu 3TOM TexHonorusa I'PIT rimaHoMepHO
PAa3BUBAJIACH OT «CJIENIBIX>» MAJIOOObEMHBIX ['PITHa
TCppI/II‘ﬁHHbIX OTJIOKEHUAX U 1O COBp@MCHHbIX
TEXHOJOrnYeCcKux noaxonos (MI'PIT, ITI'PTI, KT'PII ¢
IIPOIIIAHTOM), CHOCOOHBIX BBOJIUTD B PEHTAOEILHYIO
Pa3paboTKy KOJIIEKTOPEL, HA KOTOPBIX TPAUIIMOHHBIC
METO/ bl THTEHCU(PUKALIUY HE MOT'YT JATh
Heobxoaumoro agdexra. ITo cocrosuuio Ha 01.10.2014
JIOIIOJTHUTENBbHAS 100BIYA OT IIPOBEAeHHBIX ['PIT
cocrasgeT 6osee 130 ThIC. TOHH, IIPH 3TOM 3(PQEKT
1o 80% CKBaXHH popospkaeTcs. Tekymuit apdext
I10 IIPOBEICHHBIM OIIEPALIVSAM ITIO3BOJISACT CAECIATD
BBIBOJ] O 11€JIECOOOPA3ZHOCTH TPUMEHEHMUSI JAHHBIX
TEXHOJIOIUH Ha MECTOPOXKACHUAX [IPUTISATCKOTO
nporu6a. bosee Toro, BHEAPEHNE TEXHOJIOI NN
I'PTT B KapOOHATHBIX IJIACTAX ITO3BOJINAJIO BBECTH
B PEHTAOE/IBHYIO IKCILIYATALIMIO Psifl CKBAXKUH, HA
KOTOPBIX TPAAUITHOHHBIE TEXHOJIOINH OCBOEHH S HE
JIAJIM BO3MOXKHOCTH 3aITYCTUTD UX B pabOTYy.
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cavities (Fig. 7). This technological method is
implemented according to two schemes:
a) creation of highly-conductive channels with

propping in the wellbore zone (Figure 8-1);

b) creation of filtration channels and their even

propping (Figure 8-2).

This technological method is being field tested and
three well interventions have been performed so far;
however, the technological and cost efficiency of the
method has already been confirmed.

Hydraulic fracturing with artificial
bridging and hydraulic fracturing using low-
viscosity and linear gels have similar goals —
to reduce the vertical fracture growth. In the
first case, this effect is achieved by injecting fines
before injecting the main proppant agent — to
create ‘bedding.’ During hydraulic fracturing using
low-viscosity and linear gels, the vertical fracture
growth is restrained by reducing the viscosity of the
fracturing fluid.

At present, RUE Belorusneft Production
Association is field-testing the synergy of the two
methods — the artificial bridging is based on linear
gel. Two well interventions have been performed
according to this technique and the desired effect
has been achieved in both cases.

The technique of completing wells with multi-
packer packages and subsequent multi-stage
fraccing is gaining momentum in Belarus. Up to the
present moment, interventions have been made in
three wells: two wells with a 5-port package and
one well with a four-port package. Two of those
wells were drilled in carbonate semi-reservoirs
where until now development was impossible due
to the absence of stimulation methods ensuring
economically feasible flow rates. In 2015-2016 it is
planned to drill 6 more wells to be developed with
multi-stage hydraulic fracturing in carbonate and
terrigenous semi-reservoirs.

Thus, in 2007-2014 RUE Belorusneft Production
Association has accumulated certain experience in
acid fracturing and hydraulic fracturing in carbonate
and terrigenous reservoirs, up to 5000 m
deep low-permeability deposits. The hydraulic
fracturing technique has gradually developed from
‘blind’ small-scale hydraulic fracturing in terrigenous
deposits to modern technological approaches
(multi-stage fracturing, nitrogen-foam fracturing,
acid fracturing with proppant) ensuring feasible
reservoir development on sites where conventional
intensification methods cannot yield the desired
outcome. As of October 1, 2014, the incremental
ultimate recovery resulting from hydraulic fracturing
amounts to over 130 thousand tons with the
ongoing effect in 80% of wells. The current effect
from the interventions allows us to conclude that the
use of these technological methods in the Pripyat
Trough fields feasible. Moreover, the implementation
of hydraulic fracturing in carbonate reservoirs made
the operation of a number of wells feasible on sites
where conventional development methods did not
allow bringing them into operation.



TAMMOHAXHOE
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« TlpoBeAEHie CONAO-KCNOTHbIX M
rMAPaBNNYECcKMX Pa3pbiBoB NNAcTos
= [lepeBozKa TeXHONOrMYECKNX MNAKOCTEN

= OnpeccoBKa NWHWIA KONOHHBI C JaBNeHUeM A0
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= Conposomaenie GypoBbixX PacTEOPOB
= Mepesoska  6esonackan nopaua azora Ha
= Yenyru nepeasumHbIX KOMNPeCCOpPHBIX:
YCTaHOBOK

= Execution of chloride fracturing and hydraulic
fracturing

= Well cementing .

= Transportation of drilling fluids

= Hydrotesting of string lines at pressures up to
700 atmospheres

= Drilling mud services

= Transportation and safe nitrogen supply to a
well at a high pressure

= Services of compressor trucks




OlbIT OCBOEHNA CKBAXNH
CIMPMUMEHEHVEM YCTAHOBKW/
«KONTHKOBUNHMP» B OAO «TATHEDTb»

WELL DEVELOPMENT USING
A COILED TUBING RIG AT OJSC TATNEFT

HN.X. MAXMYTOB, O.B. CAJIMMOB, P.3. SUATANHOB, I.1. THPP®AHOB, uacrutyT <TatHUIINHe b TH> OAO TatHe DO TDH>

L. MAKHMUTOV, O. SALIMOYV, R. ZIYATDINOYV, I. GIRFANOYV, TatNIPIneft Institute of OJSC Tatneft

€06XOAMOCTb BOCCTAHOBJIEHUS KOJIJIEKTOPCKUX
CBOHCTB ITPU3A60MHOI 30HBL, yXY/IIEHHBIX B
HIpOoLECce OYPEHUS U DKCILTYATAIIUN CKBAXKUHDI
BCJIEJICTBHE IPOHUKHOBEHM A TTTMHUCTOIO PACTBOPA WIH
TEXHOJIOTUYECKUX JKUAKOCTEN B IOPHI IIACTA, YAJICHHE
HE3AKPEIJICHHBIX YACTUL] IPOIMIAHTA ITOCJIE TPOBEICHUA
I'H/IPOPA3PHIBA IPH COXPAHEHUH MAKCUMAJIbHOM
MIPOHHUIAEMOCTH TPEMUHDL, CO3LAHHOU ITPU
I'H/JIPOPA3PHIBE ILUIACTA, TPEOYIOT COBEPIIEHCTBOBAHM A
METO/IOB, TEXHOJIOI'MH ITIPOMBIBKH U OCBOEHUS
CKBA>KMHBL
OpHMM 13 Hanoonee 3PPEKTUBHBIX CLIOCOOOB
OCBOEHHS CKBAKHUH ABJISETCA TEXHOJIOTUS CO3/1aHUS
JIETIPECCUHN HA TUIACT, IPHU KOTOPOH Ia30KHUJKOCTHAS
CMECH ITPOKAYMBAETCSA YEPES CKBAKUHY IO KOJIOHHE
T'HOKUX TPYO (KONTIOOMHT) C BBIXOAOM LIUPKYIALIUN
0 3aTPYOHOMY IPOCTPAHCTBY. JJaHHAS TEXHOJIOTUSA
YCIIENTHO COYETAET B CE6€E MPENMYIIECTBA IPOMBIBKU U
O HOBPEMEHHOT'O OCBOEHH S CKBA’KUHBL
Kaxk M3BECTHO, OCBOEHUE CKBAYKUHBI C 3aKAYKOHN
MEHBI ITO KOJIOHHE THOKUX TPyO (I'T) nMeeT HEKOTOPBIE
NPENMYIIECTBA ITO CPABHEHUIO C OCBOEHHEM C 3aKA9YKON
HMHEPTHOI'O I'd34 KOMIIPECCOPOM IO KOJIOHHE HACOCHO-
komnpeccopHbIX TPy (HKT). IIpr OCBOEHMU CKBA’KUHBI
MEHOU C TPUMEHEHUEM YCTAHOBKHU «KOJITIOOMHT» HE
TpebyeTCs yCTAHOBKA ITYCKOBBIX MYy(PT. O6ecriedeHue
HEOOXOIUMOM JIENIPECCUN JOCTUTAETCA ITyTEM CITyCKA
KonoHHBI I'T B kosioHHY HKT 11pyu ogHOBpEMEHHOTH
MIPOKAYKE IO KOJIOHHE ['T ra30:KkUIKOCTHOM CMECH.
CyTb TEXHOJIOTMYECKOT'O MMPOLIECCA OCBOEHHU
TEHOM 33aKJIIOYAETCA B TOM, YTO 34 CYET ITOCTENIEHHOT'O
MOHMWXEHUA IIJIOTHOCTH )KUJIKOCTH, KOTOPAast
HAXOAUWTCA B CKBAXKHHE, JOCTUT'AETCA IOHUKEHNE
3a00MHOTI'O IABJIEHUSA HUKE IJIACTOBOT'O U IIPU 9TOM
BBITIOJIHAIOTCA YCIOBHA IIPUTOKA (PIIIONA U3 TIACTA.
[T7IOTHOCTB ITEHBI MOYKHO U3MEHATD B IMUPOKUX
NPEJENAX, YTO JOCTUTAETCA U3BMEHEHHUEM CTETIEHU
43pPAaliH, IO3TOMY BBI3OB IIPUTOKA U3 IIJIACTA BO3MOKHO
OCYHIECTBJIATD IJIABHO, HE IMOJBEPT Al U3TUIITHEN
JENPECCUN NPOAYKTUBHBIH IIACT, HEMEHTHOE KOJIBLIO U
3KCIUIYATALMOHHYIO KOJIOHHY.
B OAO «TaTHE(TH> TEXHOJIOTUsI OCBOCHUS
CKBA>KMHBI 3aKAYKOH ITeHBI (TaTeHT PD Ne 2451172)
PEATN30BBIBAIACE C IPHMEHEHHUEM YCTAHOBKH
«KonTiobunr» 4 (puc. 1).
CyIIHOCTB METO/IA OCBOEHUSI CKBAXKUH IIEHOM COCTOSIIA
B [IOCJIEZIOBATE/ILHOM UCIIOJIb30BAHUHU ITUKJIOB 3aKAYKU
Ia3UPOBAHHOIO pacTBOpPa [TAB M KUCJIOTHOM OOPAOOTKU.
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e need to restore the reservoir properties of
abottom-hole area which deteriorated during
drilling and operation of the well as a result

of the penetration of the clay mud or process fluids

into the formation pores, and post-fraccing removal

of the loose proppant particles while preserving the
maximum permeability of the fracture require improving
the methods and techniques of well washing and
development.

One of the most efficient methods of well development
is to create draw down pressure where the liquid-gas
mixture is pumped through the well via coiled tubing
with the circulation outlet along the casing annulus. This
technology successfully combines advantages of the
washing and concurrent well development.

It is commonly known that well development with
foam injection via coiled tubing has certain advantages
over development with inert gas injection via production
tubing using a compressor. When developing a well
by means of foam using a coiled tubing rig, it is not
required to install gas-lift valves. The necessary pressure
drawdown is ensured by lowering the coiled tubing into
the production tubing with concurrent pumping of the
liquid-gas mixture via the coiled tubing.

The technological essence of foam-based well
development lies in the fact that by gradually decreasing
the liquid density inside the well the bottom hole
pressure drops below the formation pressure and
conditions are created for the influx of the fluid from
the formation. The foam density can be changed within
awide range which is achieved by changing the degree
of aeration, therefore, stimulation may be performed
smoothly without subjecting the pay formation, the
cement column and the production casing to excessive
drawdown.

At OJSC Tatneft the technology for well testing by
means of foam injection (RF patent N. 2451172) was
implemented using a coiled tubing rig [4] (see Fig 1.).

Well development by foam injection was based on the
consecutive use of cycles of injection of aerated surface-
active substance and acid treatment.

The main objectives of such technique are to ensure
most efficient development of wells using foams and to
prevent rapid drop of the bottom-hole pressure in order
to avoid damage to the integrity of the cement column
behind the production casing and destruction of the
bottom-hole formation zone.

When implementing this technique the task was



OCHOBHBIMH LEISIMHU JAHHOH TEXHOJIOI'MH SABJISTIOTCS
obecnedeHue Hanubosnee apHEKTUBHOIO OCBOCHUS
CKBAKHH IIEHAMU U IIPEJOTBPAIIEHUE PE3KOI'O
CHMIKEHHUS 3260MHOTI'O IABJICHUS BO U306€KAHUE
HAPYLIEHUA LEJIOCTHOCTH LIEMEHTHOI'O KOJIbLIA 32
IKCILIYATALMOHHON KOJIOHHOU, 4 TAKOKE PA3PYLLICHUSA
NPHU3a00MHON 30HBI IIJIACTA.

3aayen, pemaeMori Ipyu BHEAPEHUN JJAHHOU
TEXHOJIOTUH, ABJISAJIOCh OOECIIEUEHUE OCBOCHMUS
CKBA’KMHBI [IEHOHN PACYETHOM IIJIOTHOCTH C
BO3MOKHOCTBIO PETYIMPOBAHUS BETUUHHBI JIENIPECCUN
HA4 IUIACT B IIPOLIECCE OCBOECHUA CKBA’KUHbI U
3(PHEKTUBHOIO OCBOCHM S IVIACTOB C 3AIPA3HEHHON
pHU3a00UHON 30HOM. [Ipr 3TOM 06ECTIEYNBANNCH
OBICTPOTA, HAAEKHOCTD U IIPOCTOTA PETYITUPOBAHUSA
MNPOLECCA B IIUPOKOM JIUANA30HE U3MEHEHHU 3A60HHOTO
JIABJICHUSL.

JIJ1s1 IPUTOTOBJIEHUA TEHOOOPA3YIOMETO PACTBOPA
UCIIOJIb30BAJICA BOIHBIN PACTBOP HOBEPXHOCTHO-
AKTUBHOTI'O BEIIECTBA — IEHOOOPA30BATENA B
KoHIeHTpanuu 1,0% macc. (10 1 Ha 1 M%) 171 IpecHOM
BOZBI U B KOHIIeHTpanyu ot 1,0 1o 1,5% (o1 10 5o 15 1
Ha 1 M?) Ha OCHOBE IITACTOBOY BOZBL

Heo6X0auMBIF O6bEM TEXHOJIOIMTYECKOM JKUIKOCTH
JUI IIPUTOTOBJIEHU pacTBopa ITAB onpezessica

CYMMOI1 06'beMOB I'T ¥ KONBIIEBOT'O MPOCTPAHCTBA MEXIY

HKT u I'T mpr MaKCUMAaJIbHO 3aIIJIAHUPOBAHHOM ITTyOHHE
crrycka KosoHHBbL I'T v He MeHee 6 M? 1151 CO3/1aHuUs
LUPKYJISALNYA PACTBOPA YEPES KEJIOOHYIO EMKOCTb.

JIaHHYIO TEXHOJIOTHIO HA CKBAXKXUHAX OAO «TaTHEDTH>
PEAIN30BBIBAIU B COOTBETCTBUU CO CXEMOU, IIOKA3AHHOMU
H4 PUCYHKE.

B ckBaxmHY 1 IPOMU3BOAWUIIM CITyCK KOMOHHBI HKT 2.
Hanee BryTpb KOsOHHBI HKT 2 ciyckanu konoHnny I'T 3
HOCPEACTBOM CIIEITUAJIBHON YCTAHOBKHU «KONTIOOHHT» 4
HE HIKE HIKHEN KPOMKU 2' KOsIoHHbI HKT 2.
TTocie 9ero Ha yCThe CKBAKUHBI OOBA3BIBAJIN
ra30KOMIIPECCOPHYIO YCTAHOBKY 5 C EMKOCTbBIO
06, 3aIIOJTHEHHO IIPUT'OTOBJICHHOM 3apaHee
TEXHOJIOIMYECKOM JKUIKOCTBIO PACYETHOI'O
o6beMa. TEXHONIOTUYECKYIO )KHUJIKOCTh
IPUTOTABIUBAIN B BUJIE BOLHOI'O PACTBOPA
ITAB.

Jlanee ¢ TOMOIIBIO HACOCA ¥ KOMIIPECCOpP4d,
Pa3MEIIEHHBIX B COCTABE I'A30KOMIIPECCOPHOM
YCTAHOBKHU 5, Fa3UPOBAJIU TEXHOJIOTUYECKYIO
JKMJJKOCTD, BBIBOJJUJIN HA PEKUM OCBOECHUSA
ra30KOMIIPECCOPHYIO YCTAHOBKY 5, IIO/Ty4Yas Ha
BBIXO/IE CTAOUJIBHYIO IEHHYIO cucTeMy. [Tocie
4Eero 3aKA4MBAJIU I'a3UPOBAHHBIN PACTBOP
ITAB (CTa6HIBHYIO IEHHYIO CUCTEMY) 11O I'T 3
C 3aII0JIHEHHEM BHYTPEHHET'O IIPOCTPAHCTBA
xononHel HKT 2. B pe3yibrare 3Toro cHadana
MPOUCXOIUIIO BBITECHEHUE CKBAKMHHON
JKMJJKOCTH, HAXOJAIIENCA BO BHYTPEHHEM
npocTtpaHcTBe I'T 3 M KONMbLEBOM IIPOCTPAHCTBE
7, BKENOOHYIO EMKOCTD 8 1 €€ 3AMEHA Ha
Tra3uPOBAHHBIN pacTBOpP [TAB, cHrKamach
JIENIPECCUA HA TUTACT 9 M IIPOHUCXONII BBI3OB
MPUTOKA U3 I11aCTa 9.

B nporiecce BeI3oBa IpUTOKA U3 I1J1ACTA 9
CKBA’)KMHBI 1 BEJIMYMHY CHUKEHUA JETTPECCUN

to ensure development of the well using foam with

the specific density with the possibility to control the
magnitude of the pressure drawdown when developing
the well and to efficiently develop the formation with the
contaminated bottomhole area. Moreover, promptness,
reliability and ease of process control was ensured within
awide range of bottomhole pressure changes.

To prepare the foam-forming solution, the water
solution of a surface-active substance was used — a foaming
agent with a concentration of 1.0% mass fraction (10 I per
1 m?) for fresh water and a concentration of 1.0 to 1.5%
(from 10 to 15 1 per m?) based on formation water.

The required volume of the process fluid for the
preparation of the SAS solution was determined by
summing the volumes of the coiled tubing and the
annular space between the tubing string and the coiled
tubing at the maximum intended CT setting depth and
at least 6 m? to ensure circulation of the solution through
the holding tank.

This technology was implemented at OJSC Tatneft’s
wells according to the scheme shown on the picture.

The tubing string [2] was lowered into the well [1].
Then, the coiled tubing [3] was lowered inside the tubing
string [2] using a special-purpose coiled tubing rig [4] not
lower than the bottom edge [2'] of the tubing string [2].
After that, the gas-compressor plant [5] was connected to
the wellhead along with the tank [6] filled with pre-made
process fluid of the estimated volume. The process fluid
was prepared as the water solution of a surface-active
substance.

Next, using a pump and a compressor on board of the
gas-compressor plant [5], the process fluid was aerated,
the gas-compressor plant was brought to a testing mode
obtaining a stable foam system. After that, the aecrated
SAS solution (the stable foam system) was pumped

Pucynox 1 — Cxema 0C60eHUA CKEANCUHBL C
UCNONBIOBAHUCM 2UOKOTE MPYObL

Figure 1 — Diagram of well development using
coiled tubing
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HA IUTACT 9 PETYIUPOBAIM ITTyOHHOU crirycKa I'T 3

B KosIOHHY HKT 2, mprueM yem Hyxe I'T 3 6p11a
pa3mMmeieHa B kosionHe HKT 2, Tem 60J1blIIe IEnPeCCUst
CO3/1aBAJIACh HA IIJIACT 9, 1, HAOO6OPOT, YEM BBIIIIC

HAXOAMJIACh THOKas TPyOa 3 B kosionHe HKT 2, TeM HIKe

ObLIA JICTIPECCHSL.

Bennunny cozgaBaeMon AeNpeCcCU Ha IJIACT
9 B IIPOLIECCE BbI30BA OIIPEAEIIAINA ONBITHBIM
IIyTEM B 3dBUCHMOCTH OT I'€OJIOI'O-TEXHUYECKUX
YCJIOBHH, IIOCJIE YET'O OTKIIIOYAJIN KOMIIPECCOP U C
IIOMOLIBIO HACOCA I'A30KOMIIPECCOPHOM YCTAHOBKU 5
OPOMBIBAJIHN 32601 10 CKBAXKUHBI 1 TEXHOJIOTUYECKOU
JKUAKOCTBIO. [Ipy HAJIMYMU IPUTOKA U3 I1J1aCTa 9
ONPEAEISIN IPUTOUYHO-IOOBIBHBIE XAPAKTEPUCTUKHU
CKBa’KUHBI JIIOOBIM U3BECTHBIM CITOCOOOM, HAIpUMEDP,
JIE6UTOMEPOM.

IIpy OTCYTCTBHUHM IPUTOKA U3 IJIACTA 9 B CKBAXKUHY 1
NPOU3BOJUIN OOPA6OTKY NPU3A00UHOI 30HBI
macta (T13IT) 3aKa4KOM KMCJIOTHOI'O PaCTBOPA B
pacyeTHOM OO'bEME B 3aBUCHUMOCTH OT TOJIIIIUHBI
macTa 9. [111 3T0ro OTCOeANHSIN HATHETATEIbHYIO
JUHUIO 11 ra30KOMIIPECCOPHOM YCTAHOBKHU 5 OT
YCTAHOBKU «KONTIOOMHI» 4 U NOICOETUH SN K HEX
HATI'HETATE/IbHYIO JIMHHIO KMCIOTHOI'O arperara
(Ha pUCYHKE HE ITIOKA3aHO), IEPEKPbIBAS [IPU 3TOM
KOJBLEBOE TPOCTPAHCTBO 7 Mexay HKT 2uTIT3 ¢
TIOMOIIIBIO 32/IBUKKHU 12.

YcranaBauBaau HU3 KOJAOHHSKI ['T 3 HanpoTus

«[IOJ0UIBBI» UHTEPBAIA IEPPOPALINU OOPAOGATBIBAEMOT'O

macta 9. Iloce 9ero npon3BOANINA UK KUCIOTHON

06pabOTKH IIJIACTA 9, BKIIIOYAIOUIEH [IOCIEJOBATEIBHYIO

3akauky 1o I'T' 1/3 oT 0611ero o6’beMa CONTHOMN
KHCJIOTBI ¥ 2/3 TTTMHOKUCJIOTHI C IIPOAABKOU B IVIACT
TEXHOJIOI'MYECKON JKUJIKOCTBIO. TO €CTh IOCPEACTBOM
KHUCJIOTHOT'O aIPEraTa MOCIeNOBATENBHO 3AKAYUBAIN
COJISIHYIO U INIMHOKHCJIOTY COOTBETCTBEHHO 110 1/3 1
2/3 yacTy OT 001ETo 06'bEMA KUCIOTHOI'O COCTABA U
MIPOU3BOAMIIN IPOJABKY KUCJIOTHOI'O COCTABA B IIACT
TEXHOJIOI'MYECKOM JKHUJIKOCTBIO.

KoHnieHnTpanusa u cCoCTaB COMAHOM KUCIOTHI U
IJIMHOKHCJIOTHI BBIOUPAJIUCH B JIIOOOM N3BECTHOM
IIPOIIOPLIMH, IIPUMEHSIEMON IIPU OOPAObOTKE
IPpU3a00MHOI 30HHI I1acTa 9. [Tocie uero

BBIICP’KHUBAIN TEXHOJOTHUYECKYIO I1Ay3Y, HEOOXOJUMYIO

JULSI MAKCUMAJIbHOM 3(P(PEKTUBHOCTH KMCIOTHOM
06paboTtky, nogHuManu I'T 3 10 Bxoga B Kononny HKT
2 B TpebyeMBI UHTEPBAJL.

Janee orcoequHAIN HATHETATEIbHYIO IMHUIO
KHUCJIOTHOT'O aI'PEraTa OT yCTaHOBKU «KOJITIOOUHT>
4 Y IOACOEANHAIN HATHETATEIBHYIO IMHUIO 11
I'A30KOMIIPECCOPHON YCTAHOBKH 5.

Tlocsie yero MUKJI 3aKa4KU I'a3HPOBAHHOT'O PACTBOPA
ITAB 1 KUCIIOTHOU OOPA6OTKH OBTOPSIIN, KAK
OITHCAHO BBIIIE, PACYETHOE KOTUYECTBO Pa3, OOBIYHO
OT 3 10 5 HUKJIOB. O6bEMBI 31KAYKHU I'A3UPOBAHHOI'O
pacrBopa ITAB 1 KMCJIOTHOM O6pabOTKHU B KAXKJOM
IIMKJIE ONIPEJIEISIN ONBITHBIM ITYTEM.

ONBITHO-ITPOMBICTIOBBIE UCTIBITAHH S TEXHOJIOT U
OCBOEHMUS CKBA’KHUH C IPUMEHEHUEM OyCTEPHOM
ycTaHOBKU YHI 8/15 6pUIH IPOBECHBI HA IATH
ckBxuHax HITY «EnxoBHE(PTH> OAO «TaTHEDTD.

OCHOBHBIE OO'BEKTHI IKCIIIYATAIIUH HA JTAHHBIX
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through the coiled tubing [3] filling the interior space of
the tubing string [2]. This resulted first in displacement
of the borehole fluid located in the interior space of
the tubing [3] and the annular space [7], to the holding
tank [8] and its replacement with the aerated SAS
solution; the pressure drawdown decreased [9] and the
inflow from the formation [9] was induced.

During well [1] stimulation in the formation [9], the
decrease of the pressure drawdown [9] was regulated
by the setting depth of the CT [3] in the tubing string [2];
and the deeper the CT [3] was set in the tubing string
[2], the stronger the pressure drawdown [9] was formed
and the opposite is also true — the higher the coiled
tubing [3] was in the tubing string [2], the lower was the
pressure drawdown.

The magnitude of the pressure drawdown [9] created
during the stimulation was determined experimentally
depending on the geotechnical conditions after which
the compressor was switched off and using the pump
of the gas-compressor plant [5] the bottom [10] of the
borehole [1] was flushed with process fluid. If there was
influx from the formation [9], the influx-production
characteristics of the well were determined using any
known method, e.g,, with a flow meter.

If there was no influx from the formation [9] into the
well [1], the bottomhole formation zone was treated
by injecting an acid solution of the estimated volume
depending on the thickness of the formation [9]. To
that effect the discharge line [11] of the gas-compressor
plant [5] was disconnected from the coiled tubing rig
[4] to which the delivery line of the acid pumping unit
was connected (as shown on the picture) shutting off
the annular space [7] between the production tubing
[2] and the coiled tubing [3] using a damper.

The bottom of the coiled tubing [3] was mounted
opposite the base of the perforation interval of
the treated formation [9]. Then the formation [9]
underwent a cycle of acid treatment comprising a
sequential injection of 1/3 of the total volume of
hydrochloric acid and 2/3 of mud acid through the
coiled tubing with process-fluid overflushing. In other
words, hydrochloric and mud acids were sequentially
injected using an acid pumping unit correspondingly
in 1/3 and 2/3 parts of the total volume of the acid
composition which was overflushed using process
fluid.

The concentration and the composition of the
hydrochloric and mud acids were taken in any known
proportion used when treating the bottomhole
formation zone [9]. Then followed a technical
pause necessary for maximum efficiency of the acid
treatment and the coiled tubing [3] was pulled up to the
production string inlet [2] into the required interval.

Then the delivery line of the acid pumping unit was
disconnected from the coiled tubing rig [4] and the
discharge line [11] of the gas-compressor plant [5] was
connected.

After that, the cycle of injection of the aerated SAS
solution and acid treatment was repeated as described
above an estimated number of times, usually, from 3
to 5 cycles. The volumes of injection of the aerated
SAS solution and acid treatment in each cycle were



CKBAXKUHAX — KbIHOBCKUI, ITAIMACKUN U TYPHEUCKUH
TOPU3OHTEL [TapaMeTpbl paboYero pexmuma

POLECCA OCBOEHUS ObLIN CJIEYIOIMMU: IOa4a
TEXHOJIOTHYECKOH KHJIKOCTH OT 4 J1O 2 J1/CeK (0ObEM
JKMIKOCTH B IIEHE) HA KAKJIOU ITyOHHe crrycka I'T B
konoHHY HKT npu noCTOSHHOM pacXoJe ra3a

4,8—-5,5 KI/MHH. YCTBEBOEC JIABJICHUEC HAXOJUIOCH B
npepenax or 2 1o 12 MIla.

determined experimentally.

The pilot tests of the well development technique
using UNG 8/15 booster plant were run at five wells of
Yelkhovneft Oil and Gas Production Administration,
OJSC Tatneft.

The main production targets at those wells include
Kynovian, Pashian and Tournaisian horizons.

The parameters of the working mode of development

Taoauua 1 - Janunsie Pe3ynsmamoas OnsiimtHo-nPomsiCA08bIX PadOm

Table 1 - Pilot test results

Eiyouna IIyGHHA CITyCKA B
JAOCITYCKA KOJTOHHBI THOKHX
Ne ckB. Topu3oHT HHTEII;I:;’:;?;:OBa Tpy6 (I'T), M ﬂ_:::;n_ieTpC};I;T / l“T; MM Pesyaprar
Well No. Horizon Stimulation Setting and stepwise setting ing/ mmlame €r, Result
q depth of coiled tubing
interval depth, m string, m
. Kprm. + nam. . YCHETHO
1325 1645.2 1150, 1350, 1560 60 /38
Kyn+Pash success
KbIH. + namn. YCIICIIHO
3275 1767.6 1300, 1500, 1700 60 /38
Kyn+Pash success
. KbrHOBCKMIT YCHENTHO
773 ] 1726.4 1287, 1487, 1687 60 /38
Kynovian success
TypHEUCKui YCIIEIITHO
8291 O 1477 1085, 1285, 1485 73 /38
Tournaisian success
TTamuiickum
745 ;HH: HH 1864 1365, 1615, 1865 73 /38 success
ashian

B Tabnune 1 npuBe/IcHbl OCHOBHBIE TEXHOIOTMYECKUE
IAPAMETPBI OIBITHO-IIPOMBICIIOBBIX PAOOT.

Kaxk BUIHO U3 Ta6:1. 1, paGOThI IO OCBOECHHUIO
3aKa4YKOU I'da30KUIKOCTHOM CMECH HA BCEX CKBAXKNUHAX
TMOKA432JIU CBOIO YCIIENTHOCTb. [ lepBOHAYaIbHbBIE
IVIYOMHBI yCTAHOBKM HH34 KOJIOHHBI I'T HAXOUINCh
npu6aM3uTENBHO HA 450—500 METPOB BBIIIE KPOB/IN
OPOAYKTUBHOIO IUIACTA. THTEPBAJI JOMyCKa KOJIOHHEL ['T
coctanisi 200 m. [Tocsie BBITTOTHEHMS IUKIa OCBOCHUS
CKBA’KMHBI BBITIOJIH SN IIMKJI 3AKAYKU KUCIOTHOMU
KOMIO3HUIIUU. 3aTEM CKBAXKUHY IIPOMBIBAJIN OT
NPOAYKTOB PEAKITUH.

BrIBOJIBL:

1. Cnoco6 OCBOEHUS CO3/IAHUEM ICTIPECCHUU
HA4 IIJIACT NO3BOJIAET IPOU3BECTHU OCBOEHUE
CKBAKUHBI CTAOMIBbHOH I'd30KUIKOCTHOM CMECHIO
(CT26UNIBHOM TEHHON CUCTEMON) PACYETHON
IUIOTHOCTU, IPUTOTOBJICHHOM HA YCTHE CKBAKUHBI C
BO3MOYKHOCTBIO PETYIMPOBAHUA IETIPECCUN HA TVIACT
B IIPOLIECCE OCBOEHMA CKBAKWUHBI ITyTEM U3MEHEHN A
IJTyOUHBI CITYCKA KOJIOHHBI I'T, 2 TAKJKE ITOBBICUTH
3(pPEKTUBHOCTH OCBOEHM S IVIACTOB C 3AI'DA3HEHHO
MIPHU3A00MHON 30HOM IUIACTA 34 CYET U3MEHEHU S
BEJINYUHBI JICTIPECCUL.

2. OCBOEHUE CKBAKUHDI 34KAYKOU ITIEHBI ITO3BOJIAET
HUCKJIIOYUTD WU MAKCUMAJIbHO MUHUMHU3UPOBATh
IIPOHUKHOBCHUE B IJIACT TEXHOJOIMYECKOMN
SKHUJIKOCTHU B IIPOLIECCE OCBOCHUS, IIPH ITOM II€HA,
ABJIAACH BA3KOIUIACTUYHOM yIIPYTOM CUCTEMOIA,
obecrieunBaeT 00JIe€ MJIABHOE CHUXKEHUE 3A00MHOTO
JIaBJIEHYS IIPU IOCTUKEHUN TPEOYEMOH JIETIPECCHH.

3. McnpITaHue JaHHOM TEXHOJIOTUU ITOKA3aJ10
IIOJIOKUTEIBHBIN PE3YJIBTAT, U OHA OblIa
PEKOMEH/JOBAHA JIJIS1 JAJIbHENIIETO IIPUMEHEHYS B
OAO «TatHETH>. ©

were as follows: the process fluid was supplied at 4 to

2 L/sec (the fluid volume in the foam) at each setting

depth of the CT in the tubing string at a constant gas

flow rate of 4.8—5.5 kg/min. The wellhead pressure was
within 2—12 MPa.

The table 1 shows the main technological parameters
of the pilot tests.

As the Table 1 shows, development by injecting a
gas-liquid mixture at all wells proved to be successful.
The initial setting depths of the lower end of the coiled
tubing string were at approximately 450—500 meters
above the pay top. The CT stepwise setting interval was
200 m. After completing the cycle of well development,
a cycle of acid composition injection was undertaken.
Then the reaction products were flushed out of the well.

Conclusions:

1. Well development by creating pressure drawdown
allows developing a well using a stable gas-liquid
mixture (a stable foam system) with the estimated
density prepared at the wellhead with the possibility
to control the pressure drawdown during the
development process by changing the CT setting
depth and allows increasing the efficiency of
development of reservoirs with a contaminated
bottomhole formation zone by changing the
magnitude of drawdown.

2. Well development by injecting foam allows
excluding or minimizing the penetration of the
process fluid into the formation during development
while the foam being a viscoplastic elastic system
ensures a more gradual decrease of the bottomhole
pressure when the required drawdown is achieved.

3. Testing of this technique produced positive results
and it was recommended for further use at OJSC
Tatneft. ©
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JIOBUIBHBIE PAOOTHI

B HE(PTAHDBIX U I'A30BbIX CKBAKHAX
C TIOMOIIBIO THOKUX TPYO

Fishing Operations in Oil and Gas
Wells Using Coiled Tubing

A.B. KYCTBILIEB, x. 1. H., npodeccop, ¥0.B. BATAHOB, k. T. H., [I.C. JEOHTBEB, aciupanT, O.B. TATAPUHA, MmarucrpaHT, TFOMEHCKH I

rOCyAapCTBEHHBIN Hed Tera3oBsIi yHHBEPCHTET

A.KUSTYSHEYV, D. Eng., professor; Y. VAGANOY, Eng. Sc. PhD; D. LEONTYEYV, PhD, student; O. GAGARINA, Master’s Degree student,

Tuymen State Oil and Gas University

OcnoxucHerUA, BO3HUKAIOUUe 8 npoyecce
pemonma u SKCnyamavuis HegOmanolLx
U 2A306bLX CKBANCUH, O0)YCNABIIUBAION.
nposeoerue asapuiiHo-60CCMarO8UMENbHbLX
pabom ona ux yemparernus. Ipu 3mom 20pHo-
2€0/102UMECKIUe )CIOBUSL IKCNYAMALULU
CKBANCUM U Ce200HAUIHEE (HAMOMEHIN ABAPULL)
MEXHUHECKOe COCMOAHUE HAKAAObLBAC
0Mmnevamor Ha 6b100p MexHOI02UU 60CHU
aAsapuiiHo-80CCMAHOBUMENbHBIX PAOOM.
TIpuL 51mom 1HeobX00UMO Y HUUMbLEAIND
NOCACOVIOUAULL U3 CKBANCUHBL BbL308 NPUIMOKA,
UMO 8 YCAOBUAX AHOMAJILHO HUSKUX 1IIACINOBLLX
0aABNeHUIL SHAYUMEILHO OCIOHCHACII NPOUECC
OCB0CHUA U 8bLXO0A CKBANCUHBL HA 1MPeOYeMmblLi
pedxcum sxcnayamayuit. B OarHnbix YCao6usax
HeobX00UMO NPOBOOUNTH PeMOHIMHO-
80CCMAHOBUMENIbHbLE PAOOMbL 03
27 UeHUSA CKBAIICUMDL, (L 310 BO3MONCHO
MOLKO C NOMOULBIO 2UOKOLL (0e3MYPD1MOo60LL
ONUHHOMEDHOLL) MPYObL. OOHAKO MEXHO02UL
pemonma ckeaxcur ¢ UCNONb306aHUeMm 2UOKOIL
mpyoobL umerom psio HeooCmamKos, KOmopuie
SHAYUMENLHO OCIOHCHAION JIOBUSILHBLE DAOONb,
CBA3AHHbBLE C U36/1eHUeHUCM 2e0PUIUHECKO20
Kaoens (kanama) 6 YCi06uUax 00pa3o8anus
CANLHUKA, A MAKACE C U361eUCHUCM
NPpUXEAHeHHOU KOJIOHHbL CAMOLL 2UOKOLL mp)ObL.

B cmamue npueoosamcs mexroi02ul 1o
U3B1CHCHUIO 2e0PDUSUMECKO20 KADeA C
UCNONIBL308AHUCM KOJIOHHbL 2UOKOLL 11D) 0B,
a maxice nPuxeareHnoll 2uoKoil mpyouo. 6
OMCYMCIMBUE 2ILYULEHUS CKBANCUHDL.

DKCIUIyaTan s HE(PTAHBIX U IA30BbIX CKBAKUH
33494CTYIO OCTIOXKHAETCA OOPA30BAHUEM B CTBOJIE
acansreHocMonucTonapaduHoOBbIX (ACIIO) u rugparo-
JIESTHBIX OTJIOKEHHUI, 4 Ha 3160€ — MECUYAHO-TJTMHUCTBIX
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Complications arising during
workover and operation of oil and
gas wells call for emergency response
and restoration operations for their
elimination. The geological conditions
of operation and the today’s (at the
moment of the emergency) technical
condition impact the choice of
technology for emergency response
and restoration operations. Moreover,
it is necessary to take into account
Stimulation treatment, which in the
context of abnormally low formation
pressure complicates bringing of the
well to required production. Under those
circumstances, it is necessary to perform
repair and restoration operations
without killing the well which only
possible using coiled tubing. However,
well repair technologies based on coiled
tubing have a number of disadvaniages,
which greatly complicate fishing
operations in terms of pulling of the
logging cable in case of balling-up and
in terms of pulling of stuck coiled tubing.

This article describes technologies for
pulling the logging cable using coiled
tubing as well as stuck coiled tubing
without Rilling the well.

Operation of oil and gas wells is often
complicated by the formation of tarry
asphaltene paraffin deposits (TAPD) down the
hole and hydrate ice deposits in the wellbore
and sand-clay and liquid plugs down the hole.
Additionally, during well operation emergencies
frequently occur involving twist-off and
sticking of borehole pumps and tailpipes. To



U XKUJIKOCTHBIX IPOGOK. IIOMUMO 3TOTO, B CKBAXKMHAX

B IIPOLIECCE IKCIUIYATALUU HEPELKO BOZHUKAIOT

aBapUITHbIE CUTYAIIUH, CBI3aHHbBIE C OOPBIBOM HACOCHO-

KOMIIPECCOPHBIX TPYO U HITAHT, C IPUXBATOM ITTyOUHHBIX

HACOCOB U NIOJNTAKEPHBIX XBOCTOBUKOB. JIJI1 TMKBUJAITUN

y2KE 3TUX OCJIOKHEHUI U aBapUIT HEOOXOUMO

MPOBEJECHUE HA CKBA’KHMHE IIOBTOPHBIX ABAPHUIHO-

BOCCTAHOBUTEJIBHBIX pa60T (ABP) [1].

Haubomnee CI0KHBIMU U TPYJOEMKHUMU BUTAMU
ABAPUITHBIX PAOOT, BBIIOJIHAEMBIX IIPH KAITUTAJIBHOM
PEMOHTE CKBA’KUHBL, ABJISIOTCS PAOOTHI IO TMKBUAAITUU
4ABapUIi, CBA3aAHHBIX C IT4/ICHUEM BHYTPHUCKBAKMHHOTO
060pyaoBaHUs. ITIpH 3TOM OCHOBHBIMH ONIEPALIUAMU
IPU IMKBUJAIUN TAKUX ABAPUH ABJISIOTCS JIOBHUJIbHBIC
PabOoTEL, KOTOPLIM NPEAIIECTBYIOT HOATOTOBUTE/IbHBIC
PaboTHI (ITIYIIEHHUE CKBAXKHUHBL, OIIPEICICHUE MECTA
OOPBIBA U MA/ICHUS ABAPUIHOI'O UHCTPYMEHTA U €TO
COCTOSIHUS, (PPE3EPOBAHUE ABAPUIHOI'O MHCTPYMEHTA U
Ip.). B COOTBETCTBUY C 3TUM JIJIA YCIIEITHOI'O IIPOBEACHUSA
ABP u npeoTBpaleHU s BO3MOXHDBIX OCJIOKHEHUNA
HEOOXOAUMO NPEYCMOTPETD TIIATEIBHYIO ITOATOTOBKY
CKBa’KMHBI, HA3€EMHOT'O O60PYJOBAHUS, PAOOYETO MECTA,
YTOUYHUTb MECTOHAXOXK/JEHUE MTOA3EMHOIO OOOPYAOBAHUS
U U3BJIEKAEMBIX IPEIMETOB, 4 TAKXKE COCTOSHHUE
IKCILTYaTAIITUOHHOM KOJIOHHBL, IPABUJIBHO NOAOOPATH TUII
JIOBUJIBHOI'O MHCTPYMEHTA [2, 3].

B HacTosamee Bpems ABP MOXKHO KJTaCCU(PULTUPOBATD
Ha 4YeTbIPE I'PYIIILL [4]:

1) nmuKBUAALNA NPUXBATA TPYO, IITAHT U IPYrOro
[IO/I3EMHOT'O OOOPYIOBAHUS;

2) JMUKBUAALIMA ABAPUI, CBA3AHHBIX C ITAJICHUEM TPYO U
HITAHT, C OOPBIBOM TAPTAJIBHOI'O KAHATA, KAPOTAKHOT'O
Kabens unp,

3) O4YHCTKA CKBAKMHBI OT IOCTOPOHHUX IIPEJMETOB;

4) HUCIPABJIECHUE U 3AMEHA IIOBPEXKICHHON YaCTHU
IKCILTyaTALUOHHOM KOJIOHHBI U PEMOHT YCThS
CKBA>KUHBL

IIpoBeieHNE JIOBUIBHBIX PA0OT B CKBAXKTHAX
C IUTACTOBBIMH JIABJIEHUSIMU, PABHBIM WJIH 60Jee
TUAPOCTATUYECKOTO JIABJIEHM A, B IPUHIIUIIE HE
MPEACTABIAET CJIOXKHOCTH, B CBA3H C OTCYTCTBUEM
npO6JIEM ITPHU OCBOEHHUH CKBAXKUHBI ITOCJIE €€ PEMOHTA.

C Ipyroy CTOPOHBI, C HEPEXOAOM Ha MTO3THIOIO

CTAUIO Pa3paObOTKU I'a30BBIX U I'd30KOH/IEHCATHBIX

MECTOPOXKJCHUU ceBepa TIOMEHCKON O6IACTH,

OOGYCJIOBJIIEHHYIO MTAJIEHUEM IUTACTOBOIO ABJICHUS, 4 TAKKE

MOJ’bEMOM I'A30BOASHOIO KOHTAKT4, B TAKUX YCIOBUAX

K TEXHOJIOTUU NIPOBeacHU ABP IpebaBasoTcs

JIOTIOJIHUTEJIBHBIE TPEOOBAHM A, OHHUM U3 OCHOBHBIX

KOTOPBIX SIBISIETCS HEOOXOIHUMOCTb IIPOBEJCHUS PA6OT B

OTCYTCTBHE IVIyIIEHNA CKBAXKUHEI [5].

B cBs13u ¢ aTiM ABP HEOGXOAUMO IIPOBOAUTD C
IOMOIIBIO T'UOKOM TPy6HI (I'T), KOTOpAas UMEET Psif,
NPEUMYILIECTB IEPE TPAIUIITMOHHBIM CIIOCOOOM: paboTa
MIPU ITIOHWKEHHOM THJPOCTATUYECKOM JABJIEHUU B CTBOJIE
CKBAKUHBI; YCKOPEHUE CITYCKA UHCTPYMEHTOB; H0JIee
OBICTPOE PA3BEPTHIBAHUE U CBEPTHIBAHUE (MOHTAXKE-
JEMOHTAXKE) ITOJ'EMHOT'O AI'PETaTa U BCIIOMOI'ATEJIbHOI'O
060PYIOBAHM S, COKPAIEHHUE PACXOA TPYOBI,
MOTPEGIISIEMbIX MATEPHATIOB U TPYAOBBIX PECYpPCOB [0, 7].

address these complications and emergencies

it is necessary to perform repeated emergency

response and restoration operations (ERRO).

Accident response efforts in case of the fall of
the downhole equipment are most complex and
labor-intensive types of emergency operations
performed during well workover. The main
accident response measures include fishing
operations preceded by preparatory work
(killing of the well, locating of the twist-off and
fall of the emergency tool and its status check,
milling of the emergency tool, etc.). Therefore,
successful ERRO and prevention of possible
complications require thorough preparation of
the well, surface equipment, workplace, accurate
localization of the downhole equipment and
removable items as well as production well
status check and proper selection of the type of
the fishing tool.

Currently, ERRO can be classified into four
groups:

1) releasing of stuck pipes, stems and other
downhole equipment;

2) response to accidents involving falling of the
pipes and stems, twist-off of the bailing line,
logging cable, etc,;

3) cleaning of the well from foreign particles;

4) fixing and replacement of the damaged
part of the production string and wellhead
repairs.

Fishing operations in wells with formation
pressure equal to or higher than the hydrostatic
pressure are not complicated due to the
absence of difficulties with well development
after the repairs. On the other hand, under
such conditions later stages of development
of gas and gas-condensate fields in the north
of Tyumen region associated with formation
pressure decline and gas-water contact elevation
place additional demands on the method of
ERRO and one of the main demands is the need
to perform operations without killing the well.

Therefore, ERRO should be performed
using coiled tubing (CT) which offers a
number of advantages over conventional
methods: operation at decreased downhole
hydrostatic pressure; accelerated tool running;
quicker deployment and folding (mounting/
dismounting) of the hoisting unit and auxiliary
equipment; reduction of piping material take
off; reduced consumption of materials and labor
resources.

However, despite all its operational advantages
CT also has limitations, such as:

— limited drum capacity;

— impossibility to turn the whole string;

— limited injector pulling capacity.

The articles Reference Book of Emergency
Response and Restoration Operations in Oil and
Gas Wells by A. Kustyshev, Y. Vaganov,
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O HAKO IIPU BCEX ITOJIOKUTE/IBHBIX MOMEHTAX BEJCHHU
pab6oT c noMonbio I'T UMEIOTCS ¥ OTPAHUYECHUS, TAKHE KAK:
— OIPAaHUYEHHAsI BMECTUMOCTDb 6apabaHa;

— OTCYTCTBHUE BO3MOKHOCTH ITIOBOPOTA BCEX KOJIOHHBI;
— OI'PAHUYECHHOCTB TAI'OBOI'O YCUJIN S UHKEKTOPA.

B pa6otax [8, 4] mpeACcTaBIeH 6OIBIION ACCOPTUMEHT
060PYAOBAHUS U TEXHOJIOTUM /17151 TpoBecHUs ABP ¢
nomomibio I'T. TIpu 3TOM XOTEJIOCh ObI OCTAHOBUTHCS HA
HauOb0JIe€ PACIPOCTPAHEHHDBIX HA MECTOPOXK/ICHUIX
ceBepa TIOMEHCKOI 06J1ACTU TEXHOJIOTUAX U3BJICUCHUS
U3 CKBAKUHBI IPUXBAYEHHBIX TPYO, TAPTAIBHOTO
K4aHATa WIN KAPOTAKHOT'O KA6€JI51, HO OCYIIECTBIISEMBIX
IPEUMYILIECTBEHHO IIOCJIE [VTYIIEHUA CKBAXKUHBL, TAK KAK
B YCJIOBHSIX HAJIMYMA B CKBAKUHE TABJICHUA UMECTCS P
CJIOXKHOCTEMN.

B cimygae usBieueHU U3 CKBAKHUHDBI TAPTAJIBHOI'O
KAaHATa WIN KAPOTAKHOI'O Ka6€es1s ¢ HOMOMIbIO ['T
UCIIOJIb3YETCS 32001 HBIN UHCTPYMEHT, TAKOH KaK
TPOCOJIOBUTEIIN WIH (IIIy4bsl HACThb>. OFHAKO B CIIydae
06Pa30BAHMSA B CKBAKMHE INIOTHOI'O KJIYOKa JAHHBIE
UHCTPYMEHTHI HE B COCTOSIHUU PA3PYIIUTDh CAJIBHUK
Y U3BJIEYD HA IOBEPXHOCTD TAPTAIbHBINA KAHAT HUJIN
KAPOTAXKHBIM Ka0eb. ITpU 3TOM HE PEKOMEH/IYETCS
06CNIEN0OBATE CKBAXKUHY NTEYATHIO, TOCKOJIBKY OHA
OPUMMHHAET BUTKH KaHATA (Ka6€esl), BCIEICTBUE YETO
B CTBOJIE OOPA3YETCS IIIOTHBINA CAJIBHUK, UTO MOXET
CHJIBHO OCJIOKHHUTB JAaJIbHEHUIIIHE PAOOTHI IO U3BIEYEHUIO
KaHaTa (Kabess). Takoke He PEKOMEH/IYETCS IPOBOJUTD
PabOTEL, CBA3AHHBIE C (PPEZEPOBAHUEM CAJIbHUKA B
CBSI3U C OOPA30BAHUEM B CTBOJIE CKBAKUHBI IJIOTHOH
METAJUTUYECKOI TPOOKH, TAK HA3BIBAEMOTI'O XKEJIEZHOTO
JIHA, COCTOAILETO U3 MEJIKUX METAJUIMYECKUX YACTULL U
KYCKOB Ka0¢€JIsl, KOTOPBIE B PE3YIBTATE (PPEIEPOBAHUA
MOTYT O6Pa30BATh CAJILHUK BOKPYT I'T, 4TO IpUBEJET K
MNPUXBATY U ITOJIOMKE TPYOHI [4].

TexXHOJIOT S U3BIEYEHUS TAPTAIBHOIO KAHATA UIH
KApOTaKHOTI'O Kabest C 06pa30BAHMUEM IIJIOTHOT'O
CaJIbHUKA 3aKJII0YAETCA B CJIEAYIOLIEM. B CKBaXKUHY
Ha I'T crryCKaroT TOBUJIBHBIN epIll (PUC. 1), UMEIOINHI
OTPAHHUYHUTED, IPEMATCTBYIOMNNA IIPOHUKHOBEHUIO
JIOBUJIBHOT'O MTHCTPYMEHTA BHYTPb BUTKOB Ka0€IA.
Hapy»KHBII JUAMETP €pIIa JOIKEH OBbITh PABEH JUAMETPY
HOPMAJIBHOI'O MA6JIOHA /151 TAHHOM JIN(PTOBOU KOJIOHHBI,
HaIpUMED, I TUPTOBOI KOJTOHHBI C JUAMETPOM 89 MM
U TOJUHOM CTEHKU 9,35 MM, AUAMETD OI PAHUYHTEIIA
pasen 70,2 mm.

IIpy 3TOM KaKIbIH CIIYCK JIOBUJIBHOI'O MHCTPYMEHTA
JOJIKEH KOHTPOJIMPOBATHCA 10 MHAUKATOPY Beca. [To
JOCTUXEHHUHU NHCTPYMEHTOM OCTABIIETOCS B CKBAKHUHE
KaHAT4 WJIN KA0€JIs HArPY3Ky HA HETO CJIEAYET JOBECTH 1O
10-30 kH rmpu HUPKYIALIN KUJIKOCTHU C OJJHOBPEMEHHDBIM
€r'o BpallleHUEM. BpameHne npoucxXoauT 34 CYET
BKJIIOUEHHE B KOMIIOHOBKY 3200MHOTO ABUraTens. Ero
OCYIIECTBIAIOT IIPU MUHUMAJIBHBIX O00pOTax. [Tocne
3TOTO JIOBUIBHBIN HHCTPYMEHT ITOAHHUMAIOT.

INocne nogbeMa TOBUIBHOIO MHCTPYMEHTA C HABUTHIM
KaHATOM (Ka6eJIeM) ITOCJIETHUH 3aXBAThIBAIOT U KPEIAT
CHEUAJIIBHBIMU XOMYyTaMHU. OCBOOOAMB KAHAT (KaO€JIb)
OT JIOBUWJIbBHOT'O MHCTPYMEHTA, IPUCTYIIAIOT K IOABEMY
OCTABIICHCS YACTHU KaHATA (KAOEIs).
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G. Zozulya, V. Dmitruk, S. Akhmedsafin,

I. Kustyshev and Wire Line Operations and
Drilling Using Coiled Tubing by A. Molchanov,

S. Vainshtok, V. Nekrasov, V. Chernobrovkin
describe a wide range of equipment and
technologies for ERRO using CT. We would like
to focus on technologies for retrieving stuck
pipes, the bailing line or logging cable prevailing
in northern fields of Tyumen region but mostly
implemented after killing of the well since there
is a number of complications when pressure is
present in the well.

When the bailing line or the logging cable is
pulled from the well using CT, a bottomhole
tool, such as fisher or ‘pike mouth, is used.
However, when a dense knot is formed in the
well, those tools cannot destroy the mud ball
and retrieve the bailing line or the logging cable.
It is not recommended to use an impression box
since it tramples down the line wraps (coils)
which results in dense balling-up, which can
complicate further retrieval of the line (cable).
It is also not recommended to performed
operations involving milling of the ball-up due
to the formation of a dense metallic plug, the so
called ‘iron bottom,” consisting of small metallic
particles and cable pieces which, as a result
of milling, can cause a ball-up around the CT
leading to sticking and breakdown of the pipe.

The technological method for retrieving the
bailing line or the logging cable with dense
balling-up is as follows. A wireline grab is
lowered into the well using CT (Figure 1) fitted
with a restraint preventing the penetration of
the fishing tool inside the cable coils. The outer
diameter of the grab should be equal to the true
gauge diameter for the given production string,
e.g. a production string with the diameter of 89
mm and wall thickness of 9.35 mm requires a
restraint with the diameter of 70.2 mm.

In this case each run of the fishing tool should
be controlled in terms of the weight indicator.
When the tool reaches the line or cable lodged
in the hole, its load should be brought to 10—-30
kNwith liquid circulation and concurrent
rotation of the tool. The rotation occurs due to
the inclusion of the bottomhole motor into the
package. It is done at minimum speed. Then the
fishing tool is pulled.

After pulling the fishing tool with the coiled
line (cable), the latter is taken hold of and
secured using special clamps. Having relieved
the line (cable) from the fishing tool, the rest of
the line (cable) is then pulled.

In this case it is necessary to dismantle the
surface equipment of the coiled tubing rig,
mount the lubricator with a pulley on the
wellhead through which the line is reeled onto
the drum of the hoister.

During fishing operations in oil and gas



B aTOM ciiyyae HEOOGXOUMO AEMOHTHUPOBATD
HA3€MHOE O60PYAOBAHUE KOJITIOOMHIOBOU YCTAHOBKH,
CMOHTHUPOBATDb HA YCThE CKBAKUHBI TyOPHUKATOD C
POIHKOM, YEPE3 KOTOPBI HABUBAIOT KAHAT HA 6apabaH
MHOABEMHOI'O MEXAHU3MA.

B npornecce npoBeIEHUSA IOBUIBHBIX PA6OT B
HEMTAHBIX U I'A30BBIX CKBAKUHAX, 4 TAKXKE B IIPOLIECCE
HOPMAIHU3ALUHU 32005, OUUCTKU JTU(PTOBON KOJIOHHBI
oT ACIIO, ruipaTo-neaHbIX OTIIOKEHUHN U ITTMHUCTO-
MECYAHBIX ITPOOOK BO3MOXKEH NTPUXBAT ['T, KOTOPHII B
CBOIO O4YepPENb IPHUBOAUT K ITOJIOMKE TPYOHI [8, 9].

IIpy 3TOM B Cily4dae, eC/IM PACXAKUBAHNE KOJIOHHBI
I'T “”HKEKTOPOM PE3YNIBTATA HE JAJIO, HEOOXOAUMO
MPOBECTHU CPE3KY NOABECKHU CPE3HBIMU ILIAIKAMHU OJI0KA
MPEBEHTOPOB U 3AT€PMETUZUPOBATD YCTHE INIYXUMH
TUTAMIKAMH. 3aTEM HEOOXOAMMO ITPOBECTU MEXAHUYECKYIO
pe3Ky HenpuxBadeHHO! I'T u ee u3BiedyeHue.

TexXHOJIOTUsI U3BJIEUYCHU S IPUXBAYCHHOMN aBaApUITHO I'T
3AKJIIOYAETCA B CIIEAYIOMEM.

ITocie TPOMBIBKU TEKYILETO 320051 IO YHUCTOM BOABI C
nomompio I'T MEHBIIETO JUAMETPA IIPOBOJAAT OIBEM
MPOMBIBOYHOI'O IT€PA U3 KOJIOHHBI TPUXBAYEHHON
aBapuriHOU I'T € 1EeJIbI0 3aMEHBI IIPOMBIBOYHOI'O
060pyJOBAHMA HAd KOMIIOHOBKY /171 U3BJICYEHUA
npuxBadeHHOM I'T.

B KOMIIOHOBKY BKJIIOYAIOT (CBEPXY BHN3) KOHHEKTOD,
IIPEACTABIISIONUI COOOU NEPEBOJHUK C ['T HA JIOBUJIBHBIH
UHCTPYMEHT, THJPABINYECKH SKOPb, 3A00HHBIA
JABUTATEND, HATIpUMED, [I-42 (B ciy4ae, ey paboThl
npoBozsaT ¢ I'T fuameTpom 60 MM), THAPABIUYECKUN
Tpyoopes. JaHHYIO KOMIIOHOBKY JJIS1 DE3KU CIIYCKAIOT HA
IJIYOUHY U C YYETOM OCTABJICHUS I'OJIOBBI IPUXBAUYCHHONU
aBapuriHou I'T 11 HOCIEAYIOMETrO 34XBATA U U3BJICYECHU S
€€ U3 CKBAXKMHBI YCTAHABINBAIOT MUHHUMAJIbHBIA
Pacxo TEXHOIOIMYECKOU XKUJIKOCTH Ha HACOCHO-
KOMIIPECCOPHOM arperare. Jlajee IpoBOAAT PE3KY
HEINIPHUXBAYEHHOM YaCTU aBapUItHOU I'T 10 nosgBienus
LUPKYJISALUU B MEKPYOHOM IIPOCTPAHCTBE, 3ATEM
KOMIIOHOBKY ITIOJJHUMAIOT U3 CKBAXKUHBL. OCBOOOXACHHYIO
4aCTh aBAPUHHOI I'T M3BIEKAIOT U3BECTHBIMU CIOCOH6AMU
[6,7]

3areM JUUI U3BJICYECHUS IIPUXBAYCHHOU YaCTH
ABAPUITHON KOJIOHHHBI I'T Ha yCcThe COOUPAIOT HOBYIO
KOMIIOHOBKY, B KOTOPYIO BKJIIOUaIOT (CBEPXY BHU3)
KOHHEKTOP, TUAPABINYECKUH IKOPb, 3A00HHBIH ABUTATE/Ib
J-42, ruApaBIndeCKUN JOMKPAT, IOBUJIBHBIN HHCTPYMEHT,
HAIIpuMep, pa3paboTaHHBIA U U3IOTOBIECHHBIA
CHEIUATBHO /IJISI UCNIONb30BaHUS C I'T, METUYHK WIIH
KOJIOKOJI (pHUC. 2).

JJAaHHYIO KOMIIOHOBKY CITYCKAIOT B CKBAKHHY,
OCTOPOXKHO BBOJAT B IOBUMYIO TPYOY, C HOMOIIBIO
3200MHOTO IBUT'ATES IPOBOAST BPAIICHUE IOBUIBHOT'O
UHCTPYMEHTA JUIA 3AKPEIJICHUA IIOCJIEHErO C ABAPUNHOMN
I'T.TTocne aToro B I'T 3aKa4MBAIOT MO/, AABJICHHUEM
SKHJIKOCTB /151 IPUBEICHUS TUIPABINYECKOIO IKOPA B
pabouee NONMOXKEHUE, ITPU TOM IUIANIKH I'IAPABINYECKOIO
SIKOPA 3ALCIUIAIOTCA 34 CTEHKU SKCILIYyATAlIMOHHON
KOJIOHHBI, 4 IIOPIIHU I'MAPABINYECKOIO JJOMKPATa
TAHYT NPHUXBa4eHHYIO I'T, cppiBas ee. XapaKTEpHOM

0OCOOBEHHOCTBIO TUIPABINYCCKOTIO JOMKPATA ABJIACTCA TO, >

1 — orpanuyuTes;

2 —epuy;

3 — aBApUHHBIA KAHAT;
4-TT;

5 —HKT

Pucynox 1 -
Cxema padbomul
JNOBUNBHO20
uncmpymenma
(epwa c ozpanuuu-
menem)

1. restraint;

2. grab;

3. emergency line;
4.CT;

5. tubing

Figure 1 - Fishing
tool operation
scheme (grab with
arestraint)

1-TT;

2 — KOHHEKTOP;

3 — TUJPABIUYECKUNA
SIKOPb;

4 — 3260MHBIN
JIBUT'ATEJIb;

5 — I'UJIPABINYCCKU
JOMKPAT;

6 — JIOBUJTBHBI
UHCTPYMEHT
Pucynox?2 -
Komnonoexa
0151 U38/1eHeHUs
npuxeauennouI'T

1.CT;

2. connecter;
3.hydraulic anchor;
4. bottomhole motor;
5. hydraulic jack;
6.fishing tool

Figure 2 — Package

Jorretrieving
stuck CT

wells as well as during bottomhole cleaning
and cleaning of the production string from
TAPD, hydrate-ice deposits and clay-sand plugs,
sticking of the CT may occur which in its turn
damages the pipe.

Should the reciprocation of the CT string with
the injector yield no result, it is necessary to
cut the suspension with the shear rams of the
preventer block and seal the wellhead with blind
rams. Then it is necessary to mechanically cut
the unstuck CT and retrieve it.

The technological method for retrieving the
emergency CT is as follows.

After flushing of the current bottomhole until
clean water is achieved, the wash-jetting shoe is
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TEXHOJIOI'MI

YTO [PU €r'0 UCTIOIB30BAHUH HA KOJOHHY I'T He co3aeTcs
OCEBOIT HATPY3KH 34 CYET I'U/IPABIMYECKOTO SIKOPS, 4
CPBIB IIPUXBAYEHHOTO OBOPYIOBAHUS ITPOUCXOUT 34
cyerT YCI/UII/IH Ha BbIXO,ZIHOI‘//I mITaHre FI/I,ZIpaBJII/I‘-ICCKOFO
JIOMKPAT2a, KOTOPOE MOMKET JIOCTUTATH /10 686,7 kH (70 T).

BBIBOBI. [1pe/[CTABICHHBIC TEXHOJIOTUU,
OITMCAHHBIE B CTATHE, PACIIUPAIOT O6IACTD TPUMEHEHU S
KOJITIOOMHTOBBIX TEXHOJIOTU B C(PEPE KATUTATIBHOT'O
PEMOHTA CKBAXXUH, TAHHAA IIPOOIEMA OCOOEHHO
AKTYaJIbHA HAa Ta30BOM IIPOMBICJIE CeBepa TIOMEHCKOMN
06J12CTH, i€ OOJIBITUHCTBO MECTOPOKICHUH IPUPOJTHOTO
ra34 U ra30BOr0 KOHJICHCATA IIEPENIN B 3AKTIOYUTEIBHYIO
CTAJIUIO PA3PAOOTKH, XAPAKTEPHUIYIOIIYIOCS IAICHUEM
IJIACTOBOTO JaBjieHuA U nogbeMoM I'BK. ITpu aToMm,
YYUTBIBAA TO, YTO IIPOAO/IKUTCIbHOCTD JIOBUJIBHBIX
pPaboT HEPEAKO JocTUraeT 20 1 60JIEE CYTOK, B JAHHBIX
YCIOBUAX CHHUKCHHUC ITPOAYKTHUBHOCTH CKBAKHH 34 BDCM A
MPOCTOS MOXKET HEMOIIPABUMO COKPATUTBCS, YMEHBIITUB
JIe6UT PEMOHTHUPYEMOM CKBA’KHUHBI, 4 TO ¥ BOBCE IIPUBECTHU
K HOBOMY PEMOHTY IO BOCCTAHOBJIEHUIO TEIIEPD YKE
0€3/ICHCTBYIOMIEH CKBAXKUHBL. ©
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pulled from the string of the stuck emergency
CT using CT of minor diameter to replace the
washover equipment with the package for the
retrieval of the stuck CT.

The package includes (from top to bottom) a
connector — a crossover sub from the CT to the
fishing tool, a hydraulic anchor, a bottomhole
motor, e.g. D-42 (if CT with the diameter of
60 mm is used in the operations), a hydraulic
tubing cutter. This cutting package is lowered
into the hole and the minimum flow of the
process fluid is set at the pump-compressor unit
leaving the head of the stuck emergency CT
for later grabbing and retrieval from the hole.
Then the unstuck emergency CT is cut until the
appearance of circulation in the annular space
and then the package is pulled from the well.
The freed part of the emergency CT is retrieved
by any known method.

Then to retrieve the stuck part of the
emergency CT, a new package is assembled
at the wellhead which includes (from top to
bottom) a connector, a hydraulic anchor, a
bottomhole motor, e.g. D-42, a hydraulic jack,

a fishing tool, e.g. designed and manufactured
specifically to be used with CT, a taper tap or a
bell (Figure 2).

This package is lowered into the hole, carefully
introduced into the pipe to be fished, the fishing
tool is rotated using the bottomhole motor to
secure the tool to the emergency CT. Then fluid
is squeezed into the CT to bring the hydraulic
anchor into working position while the rams
of the hydraulic anchor engage with the walls
of the production string and the pistons of the
hydraulic jack pull the stuck CT snatching it off.
The characteristic feature of the hydraulic jack
is that when it is used on the CT string, no axial
load is created due to the hydraulic anchor and
the stuck equipment is torn off due to stress
applied to the cross-bar of the hydraulic jack
which may reach 686.7 kN(70 t).

Conclusions. The technological methods
described in the articles expand the area of
application of coiled tubing technologies in well
workover; the issue is of special importance to
gasfields in the north of Tyumen region where
most natural gas and gas-condensate fields
have passed into the final stage of development
characterized by formation pressure decline
and elevation of the gas-water contact. Taking
into consideration that fishing operations often
take 20 days and more, under such conditions
reduction in the well productivity during
downtime can irreversibly decrease lowering
the flowrate of the well under repair or even
result in new repairs and restoration of the now
idlewell. ©
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PABOTbI HA [TR[X1r - 9P DEKTUBHOE
PELLUEHUE 014 NPOBEOEHUA
PEMOHTHbIX PABOT

COIEEDRRUBINIGE 4 v VR0 ]\'N
AS A VIABLE WORKOVER SOLUTION

C.A. KOBAJIEB, pernoHaJIbHBIN PyKOBOZHTED JenapTaMeHTa PeMOHT ckBaskuH yepe3 HKT, Weatherford Poccus

S.KOVALEYV, Region Thru-Tubing Product Line Manager, Weatherford Russia

4K U3BECTHO, IPOLIECC PA3PAOOTKU MECTOPOXKACHUS
U 3KCIUIYaTAIUH CKBAXXUH TPEOYET PETYISIPHOIO
POBEJIEHHUS KAYECTBEHHBIX PEMOHTHBIX PA6OT, LIE€JIbIO

KOTOPBIX ABJIAETCS NOAACPAKKA AEHCTBYIOMIETO (POHA CKBAXKUH
B pabOTOCIIOCOOHOM COCTOSIHUH U JOOBIYA YITIEBOJOPOIOB
HA JJOCTATOYHOM YPOBHE. BCe yale CKBaXXUHHBIE PA6OTHI IO
INIYHIEHHIO CKBAXKUHBIL, IPOBEACHUIO BOJONU3OAIIMOHHBIX
PpaboT, PACTEIUIEHUIO THAPATHBIX U IIPOMBIBKY ITECYAHBIX
NPOOOK, OCBOEHHUIO CKBAKUH U UHTEHCU(PUKALTUY /N3OSN
MPUTOKA, 4 TAKXKE NTeP(POPALIIOHHBIE PAOOTEHI U ONIEPALTUHN
10 r'uApPOpaspeIBy 11acTa (I'PIT) BEIIIOIHAIOT C IIOMOLIBIO
KOMIUIEKCA THOKUX HACOCHO-KOMIIPECCOPHBIX TPy6 (I'HKT),
TAKXKE HA3BIBAEMBIX KOJITIOOMHIOM.

3a oCIeAHUE HECKOJIBKO JIET HONYIAPHOCTD KONTIOOUHT A
HACTOJIBKO BBIPOCJIA, YTO HA CETOAHAIIHUI IEHb YNCJIEHHOCTD
KOJNTIOOMHIOBBIX YCTAHOBOK B Poccuu u ctpanax CHI
npesblmaeT 250 MWTYK, YTO COCTAB/IAET OPAAKaA 12% oT
06IEMHUPOBOTo 06'beMa. KpoMe TOro, Ha MECTOPOXKIECHUSX
HAIIEN CTPAHBI BCE YAIIE CTAJIN IPUMEHATBCA TEXHOJIOTUH
Y1 METO/IbI TOPUZOHTAIBHOT'O OyPEHUSA U MHOTOCTAIUAHBIN
rUAPOPa3peIB mactTa (MI'PIT), 6narogaps 4yeMy OObEMBI M YUCTIO
BBITIOJIHEHHBIX ITPU IMTOMOIIH KOJITIOOMHTIA IIPOEKTOB TAKXKE
pacTtyT. HeCOMHEHHO, 3Ta TEHJEHIINA UMEET BCE OCHOBAHUSA
CTAaTh MIOCTOSTHHOM, IIOCKOJIBKY IO CBOEH CyTHU pabOTHI HA
I'HKT MeHee 3aTpaTHBI IO BDEMEHH, CIIOCOOHBI IOBBICUTH
NPOU3BOAUTENBHOCTD CKBAKUHBI M IIPH 9TOM OHU 60sIee
©6€30MaCHbL, YeM PAO6OTHI HA TPAJAUIIMOHHBIX CTAHKAX JIJISA
MPOBEAECHUA KATTUTAJBHBIX PEMOHTOB CKBAXKUH, OOJIBIIASA YACTh
U3 KOTOPBIX K TOMY K€ JABHO MOPAJIBHO U (PUBUUECKH YCTAPEIIA.

JIJ11 OMTUMU3ALINU IIPOEKTOB U ITOBBIEHN OE€30ITACHOCTHA
MPU IPOBEJEHUU BBICOKOTEXHOJIOTMYECKUX ONEPALTUT C
npumeHeHuem F’HKT Weatherford, kKak koMIianus, y»xe 6osiee
10 s1eT ycnemso padoTaonias Ha He(PTECEPBUCHOM PBIHKE
Poccun 1 HeE MOHACIIBIIIKE 3HAOMAS 000 BCEX T€OJIOTUYECKUX U
TEXHUYECKNUX CJIO’KHOCTAX CBOUX 3aKA3YMKOB, pa3padboTajia u
MPEMIATAET LETIBIA PAJ TOTOBBIX TEXHOJIOIMYECKUX PEIICHUI 1
060PYIOBAHUS B OOJIACTH UCCIIEOBAHUS I'€OJIOIO-TEXHUYECKUX
MapaMETPOB CKBAKMH, 4 TAKKE PEMOHTA U CTUMYJIALIAN
NPOAYKTHUBHBIX IUIACTOB, B TOM uyncie yepe3 HKT.

B 1x 4mcIie makepsl A1 U30NALUH U CTUMYIALUN
WHTEPBAJIOB B CKBAXXUHE U UHTEHCU(PUKAITUN IIPUTOKA,
MHOTI'O(PYHKIJMOHAJIbHBIE UHCTPYMEHTHI J151 IPOBEACHUSA
JIOBWJIBHBIX U (PPE3ZEPOBOYHBIX PAOOT C LIEJIBIO YCTPAHECHUS
NPENATCTBUN B CTBOJIE CKBAXKUHDI, 4 TAKXKE IITUPOKUNA
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is known that field development
Itand well operation requires regular

high quality workovers to keep the
existing well count in operable condition and
to ensure a sufficient level of hydrocarbon
production. Coiled tubing systems have
been increasingly used for well killing, water
shutoff, hydrate thawing, sand washing, well
development, well stimulation and isolation,
perforation jobs and fracturing operations.

Over the last few years, coiled tubing has
become so popular that today there are more
than 250 coiled tubing units in Russia and
CIS which is about 12% of the global fleet.
Besides, the scope and quantity of coiled
tubing operations are also growing due to
increasing scopes of horizontal drilling and
multi-stage fracturing at Russian fields. This
trend evidently has every reason to become
permanent, as coiled tubing operations
can improve well productivity, are less
time-consuming and safer as compared to
conventional workover units, most of which
are morally and physically obsolete.

To optimize projects and to improve
safety of high-tech coiled tubing operations,
Weatherford, that has been successfully
operating on the Russian oil service market
for more than 10 years and has firsthand
knowledge of all geological and technical
problems of its customers, has developed a
large variety of ready-made solutions and
equipment for surface logging, workover
and zonal stimulation including thru-tubing
services.

They include packers for zonal isolation
and reservoir stimulation, multipurpose
fishing and milling tools to remove
wellbore obstructions and a wide range of
through casing and tubing perforation and
logging tools. All offered equipment can be
customized for any definite project or field
and serviced at several support bases — in
Nizhnevartovsk, Nefteyugansk and Kogalym.
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Pucynox 1 - Yemanoexa THKT ¢ cucmemoii coopa 0annsLx, KOmopasn no360aaem
8 pexcume PeanbHO20 PEeMeHU MOOCAUPOSaAmb PAOGOMbL, OMCACHCUBAND
U KOHMPOoOAuUPoOBams 0aérenue, 6ec, CKOPOCms u yCmaiocms mpyo

Figure 1 - CTU with a data acquisition system for real time simulation, control
and monitoring of pressure, weight, rate and pipe fatigue

CHEKTP UHCTPYMEHTOB JIJIS1 BBINIOHEHM ITeppopaliiy U
reopU3NYECKUX UCCIIEJOBAHNUN YePE3 06CATHYIO KOJIOHHY

u kosloHHY HKT. Bcst HOMEHKIaTypa NPeIaraeMoro
060PYAOBAHUS IIPU ITOM MOXKET OBITh JOPAOOTAHA O]
TPEOGOBAHUS KAXK/IOI'O KOHKPETHOTO IPOEKTA U MECTOPOXKACHUSA
U OOCIIYKUBAETCSI HA HECKOJIBKHUX CEPBUCHBIX 6234X

KOMIIaHHH — B HrxkHeBapTOBCKE, Hedprerorancke u Koraaeime.

B pacnopsiskKeHUH KOMIAHUH TPU ITOJTHOLIEHHBIX U
THOCTOSHHO JCUCTBYIOMUX (PJIOTA, KOTOPBIE 6J1ar0fapst CBOCH
MOOHJIBHOCTH U BBICOKO! IMMPOXOANMOCTH MOT'YT BBIIIOJIHATH
IOCTABJICHHBIC 3AKA34YMKOM 32/Ja4YU B PA3JIMYHBIX PETUOHAX PO.
PanbI11€ CYIIECTBOBAIA TPAAUIIMS UCIONAB30BATh 10T THKT
NPEUMYIIECTBEHHO /I OYUCTKHU 320051 IOCJIE NPOBEJCHUSA
I'PTI, HO BOT y2Ke HECKOMIBKO JjieT Weatherford ncnonbssyer
KOJTIOOMHTOBBIE YCTAHOBKU MHOTO(DYHKITMOHAIBHO — JIJIS
BeinostHeHUA ['PIT, (ppesepoBanHms, rHIPONECKOCTPYHUHOM
nep@opauy, JOBUIbHBIX padoT, pe3ku HKT u Apyrux mmpoxko
MU3BECTHBIX U BOCTPEOOBAHHBIX UMEHHO HA TEPPUTOPHUU
Poccuu CKBaXKUHHBIX ONEPALTUTL. JIJI1 TOTO YTOOBI PEATU30BATh
CBOY ITOTEHITNAJI IPAKTUYECKHU YHUBEPCAJIBHBIX CPEJICTB,
(PJIOTHI OCHAIIEHBI THOKUMHU TPYOAMHU PA3JIMYHOI'O HAPYKHOI'O
JUAMETPA, IPOTUBOBBIOPOCOBBIM OOOPYAOBAHUEM U
TUAPABINYECKUMH HACOCAMH, KOTOPBIE TTO3BOJIAIOT ITIOCTOSTHHO
KOHTPOJIMPOBATE PAO6OTY CKBA’KHUHBI B [IPOLIECCE ITPOBEAECHUA
pa6or. IIpeanaraemoiil HA60P O60PYAOBAHUSA BKJIIOYAET B
cebsI TAKXKE CUCTEMY COOpPA JAHHBIX, KOTOPAs ITIO3BOJISET
HEIOCPEACTBEHHO B KA6MHE oriepaTtopa (pUc. 1) U B peskuMe
PEAIBHOIO BDEMEHU MOJEIMPOBATD PAOOTHI, OTCIEXUBATD U
KOHTPOJIMPOBATD JAABJIEHUE, BEC, CKOPOCTD U YCTAJIOCTD TPYO,

4 TAKXKeE NIPOoYne pabodure IapaMeTpPoL. Bce 3TO O3BOIIIET
ONEPATOPY KOOPAUHHUPOBATD PA6OTY YCTAHOBKH Y BHOCUTD
M3MEHEHHNA HETTIOCPEJCTBEHHO B IPOLIECCE PA6OT, IKOHOMA
BpEMSL.

Braroaapst BBICOKOY KBAJIM(PHUKALIUU IOATOTOBIEHHOT'O
MEPCOHAJIA, ONITUMAJIBHOMY TEXHUYECKOMY COITPOBOXIEHHIO
onepanuii U NPeJoOCTABIEHHIO KAYECTBEHHOT'O O60PYAOBAHUA
KOMITAHMA 34 TIPOIIEIINE HECKOJIBKO JIET OCYIECTBUIA PAJL
onepanuii, KOTOpble pAHEE HUKOI/IA HE IPOBOJUINCH HA
Teppuropuu Poccuriickoit depepanmu. Hanpumep, npu HoMoIu
OBEPHIOTA ObIJIA YCIIEITHO IPOBEAECHA JIOBUIBHAA ONEPALAA
Ha 'HKT 110 M3BJI€YEHNIO IPUXBAYEHHOI'O MHCTPYMEHTA, 4
TAKOKE PEAJIM30OBAH IIPOEKT IO n30aauu nopra MI'PII ¢ niesnsio
OTCEYEHH BOJJOHOCHOI'O MHTEPBAJIA B UHTEPBAJIE ITTyOUHOM
1808 M. [1151 pemeHus npoO/eMBbl ObLIA IIPEJIOKEHA CUCTEMA

The company possesses three fully
featured and permanent fleets, which may
be mobilized to perform customers' tasks
to any region owing to their mobility and
good cross-country ability. Earlier there
was a tradition to use CT fleet mainly for
bottomhole cleaning after fracturing, but
since a few years back Weatherford has used
CT units to perform multiple functions —
fracturing, milling, jet perforation, fishing,
tubing cutting and other well operations,
which are widely known and used in Russia
in particular. For realizing their potential
of nearly all-service units, the fleets are
equipped with various OD coiled tubing,

BOP equipment and hydraulic pumps for
continuous well performance monitoring
during operations. The set of equipment
on offer also includes a data acquisition
system, which enables real time simulation
of operations, monitoring and control of
pressure, weight, rate and pipe fatigue and
other operating variables directly from the
operator’s cabin (Fig. 1). All this allows the
operator to supervise unit operation and
make on the fly modifications, saving time.

In recent years, the company performed
some operations that had never been
performed in Russia before, due to high
qualification of its trained personnel,
optimized operational support and high
quality equipment. E.g., it successfully released
stuck tubing with an overshot, and performed
multi-stage frac port isolation for water shut-
off at the depth of 1,808 m. It was proposed to
solve the problem with WidePak straddle dual
packers to isolate the liner (99 mm ID) section
and ensure unconstrained oil production
through 60 mm ID liner after its setting.

Besides, fracturing becomes more and more
popular for development of challenging and
hard-to-recover resources both in Russia
and globally. But fracturing through coiled
tubing is still considered to be economically
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CIBOEHHBIX NTakepoB WidePak, KoTopas O3BOINIA IPOU3BECTHU
U3O0JIALUIO MHTEPBAJIA B XBOCTOBUKE C BHYTPEHHUM JUAMETPOM
99 MM UM IPU 3TOM OOECNEYUTD OECIIPENATCTBEHHOCTD JJOOBIYU
HETH IPU BHYTPCHHEM TUAMETPE, PABHOM 60 MM ITOCJIC €T'O
YCTAHOBKH.

Kpowme Toro, B Poccun, Kak 1 BE3ZE B MUPE, /1 PA3PAOOTKHU
CJIOKHBIX ¥ TPYAHOM3BJICKAEMBIX peCcypcoB I'PII cTaHOBUTCS
BCe 6071€€ BOCTPEOOBAHHBIM. OJTHAKO U3-34 T€OJIOTUYCCKUX
OCOOEHHOCTEN U YCJIOBUH PA3PA0OTKU I’ POPA3PHIB
mnacta yepe3 'HKT B Hamel cTpaHe NO-TIPEKHEMY
CYHUTAETCA SKOHOMHUYECKH HEBBIT'OJJHBIM NI TEXHUYECKHU
HE3(PHEKTUBHBIM, U MHOT'HE U3BECTHBIE HE(DTECEPBUCHBIE
KOMIIAHUH JA’KE HE IPOBOASAT 3[1€Ch ITOJOOHBIE onepanuu. [Ipu
3TOM MHHOBAIITMOHHBIE KOMIIOHOBKH 3200HHOIO OOOPYAOBAHUA
Weatherford mo3sonmim 3(@MEKTUBHO BBITTOTHUTD 3/1ECh yKE
coTHU onepaniui I'PIT ¢ 3aka4KOU NPONNAHTA B 3aTPyOHOE
OPOCTPAHCTBO. [TOMUMO BBITTOJTHEHHA YKE CTABIINX
TPAJULITUOHHBIMU PAOOT O U3OIAIIUHA OOBOJTHEHHBIX
HWHTEPBAJIOB, JIOBUJIBHBIX PA0OT, (PPE3EPOBAHUA IOPTOB/IMAPOB
MTI'PIT 1 TOMY IOAOOHBIX ITPOEKTOB, CEMYAC KOMIIAHUEI AaKTHUBHO
Pa3padaTeIBAETCA U HOBOE JIJISL HAIEU CTPAHBI HATIPABJIECHUE —
nHTeHcu(pukanmd rracta Ha THKT u HKT.

TTOCKONBKY JEUCTBYIOMUIT (DOHJ CKBAKHH OOJIa1aET
LIEJIBIM PAJOM TEXHUYECKUX OI'DAHNYEHNI 10 IIOBTOPHOM
cTumMysnuu ¢ nomosto I'PIT, Weatherford npeaioxua CBOuM
34K434YMKaM JJOCTOMHOE PENIEHHE — CTUMYIIALIUIO U IIOBTOPHYIO
CTUMYJIALUIO IIJIACTA IIPH IIOMOIIHU ITAKEPOB ceMeNCTBA ReelFrac
(puc. 2), KOTOPBIE MTO3BOJIAIOT IPOBOJUTE OOPAO6OTKY IJIACTA B
32JaHHOM MHTEPBAJIE, A TAKXKE IAKEPOB cemericTna Surgefrac,
KOTOPBIE NTO3BOJIAIOT IIPOBOJUTD CEJIEKTUBHYIO KMCJIOTHYIO
06pabOTKY 33/IaHHOI'O UHTEPBAJIA, — 1 BCE 3TO 32 opgHy CIIO.

B MHpe TEXHOJIOT U yCIIesIa XOpOoHIo ce6s1 3aPEKOMEH/IOBATD
MIPU IIPOBEJIEHUH [IOBTOPHOT'O
I'PIT B CKBa’)KMHAX C YK€ paHEe
YCTAHOBJIEHHBIMH KOMIIOHOBKAMU
a1 MI'PIT, a2 ucriosib30BaHUE
BBIIIEYIIOMSAHYTBIX TAKEPOB

unsound or technically ineffective because

of geologic features and development
conditions in our country. Many well-known
oil service companies even do not perform
such operations here. However, innovative
Weatherford BHAs enabled effective execution
of hundreds of fracturing operations with
proppant pumping into the annulus. Apart
from execution of conventional shut-off,
fishing, port/ball milling, multistage fracturing
and similar projects, the company is actively
developing technologies that are new for

our country, i.e. formation stimulation using
conventional and coiled tubing,.

As the active well count features a number
of technical limitations for re-fracturing,
Weatherford has offered its customers a worthy
solution, i.e. formation stimulation and re-
stimulation with ReelFrac packers (Fig. 2),
which enable formation treatment in specific
sections, as well as SurgeFrac packers for
selective acid treatment of certain sections,
allin a single trip.

This technology has already proved its
efficiency globally during re-fracturing in wells
with previously installed multistage fracturing
assembilies; and application of the above
packers enables operators and contractors
to save much time for downhole operations.

A clear advantage of this innovation is
simple packer activation/deactivation, single
trip stimulation and its applicability in all

—-_
P —

MO3BOJISACT IIPU 3TOM OIIEPATOPAM U i ey e
HOAPAJIUKAM EIIE U CYIECTBEHHO

3KOHOMMTDb BpEMA HA IIPOBCACHUC

e i o T =

BHYTPUCKBA)KUHHBIX PA0OT.
K HECOMHEHHBIM IPEUMYIIIECTBAM

Pucynok 2 - Cucmema cO80eHHbIX NAKEPOE

3TON HOBAILTMH CTOUT TAKIKE OTHECTH IIPOCTOTY AKTUBALUY,/  ReelFrac Straddle
/ICAKTUBALHI CUCTCMbI IAKEPOB, BHINIONHCHUE CTUMYIALN  Figype 2 — ReelFrac Straddle dual packer
3a opny CIIO, a TaKKe BO3MOKHOCTD €€ IPUMEHEHN B system

JIIOOBIX CKBAXUHAX 6€3 KAKMX-JIMOO OrpaHudeHuN. [Ipu a3TOM
aJITOPUTM PaOOTHI IPOCT U MOHSTEH: CHAYAIA OCYIIECTBIISICTCS
cniyck KHK Ha mi1y6buHy HEOOXOUMOI 30HBI CTUMYJISILIUH,
J1aJIE€ BBIIIOJIHACTCS 3AMIaKEPOBKA C 11EJIBIO OTCECUCHUSI BBIIIIC-
WJIN HHDKEJIEKATUX HMHTEPBAJIOB, 4 IIOCJIE — HEIIOCPEICTBEHHO
nposoautcs I'PITyepe3 HKT/T'HKT 1160 1o MajioMy 3aTpyoy.
O1IEHUB TEXHUYECKUE IIPEUMYIECTBA U TY S3KOHOMHIO,
KOTOPBIE MOTYT OOECIIEYUTD TAKOI'O PO/Ia ONIEPALINU 1
NPEAJIATAEMOE COBPEMEHHOE OOOPYJOBAHHUE, TPEJCTABUTEIN
MHOI'MX KOMIIAHUI-0NEPATOPOB, paboTaomux B Poccuu u
32 €€ IPEJEIaMHU, BCE YaIllE CTAIN OOPAIATHCS K SKCIIEPTAM
Weatherford, KOTOpBIE TOTOBBI HE TOJIBKO 3(PHEKTUBHO
U Ka4E€CTBEHHO BBITIOJIHATD TOCTABJIECHHBIC 33/1a4U, HO U
OITUMHU3HUPOBATH IPOEKTHI CBOUX 3AKA3YUKOB. ©
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wells without any limitations. That said, the
operation algorithm is simple and clear: first,
coiled tubing is run to the target stimulation
depth, then packers are set to isolate the above
and below sections, and finally fracturing is
performed through tubing or coiled tubing or
through coiled tubing annulus.

Having assessed technical advantages
and savings brought by CT operations and
state-of-the-art equipment on offer, many
operators working in Russia and abroad have
started contacting Weatherford to have their

expectations met, and their projects optimized. ®
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N.3. ZTEHHCJIAMOB, A.A. BUCEHOBA, Y)pHMCKHI rOCyJapCTBEHHBIN HEPTAHOM TEXHHYECKHIHM YHHBEPCHTET;

P.M. EHHUKEEB, OOO bamuedT1h-J06b19a> HIIY «<YexkmarymHedTh»

1.Z. DENISLAMOYV, A.A. BISENOVA, Ufa State Oil Technical University

R.M. YENIKEYEYV, Bashneft-Dobycha LLC, Chekmagushneft Oil and Gas Production Department

B MHTEIEKTYAIBHBIX HEPTEAOOBIBAIOIUX
CKBAKMHAX IIPEAIIOIATACTCA lIepe1ada
MHMOPMALIUH O COCTOSTHUU CKBAXXUHHBIX (DIIIOUIOB
B PEXUME ITOCTOSIHHOI'O BPEMEHU HA CTAHITUIO
YIIPABJIEHMS CKBA’KUHBI U B IUCIIETIYEPCKUN ITYHKT
HEPTETa30400bIBAIOIIETO NPEATIPUATHSL.

B crarbe [1] npeayiokeHa TEXHOIOI U OIIPEAC/ICHUS
JUHAMHYECKOT'O YPOBHS JKUIKOCTU B JIEUCTBYIOIIEHN
CKBAKMHE HA OCHOBE IPUMEHEHUS HECKOJIBKUX
JIATYUKOB JIABJIEHUS, PACTIONIOKEHHBIX B MEXXTPYOHOM
MIPOCTPAHCTBE OT YCThsI CKBA’KMHBI JIO [NTyOUHHOT'O
Hacoca. B kauecTse rmapaMeTpa, C IOMOILIbIO KOTOPOI'o
ONPEJENAECTCA BEPTUKAIBbHAS [NIYOHMHA Pa3fena
MEXK/TY TIOITYTHBIM HE(PTAHBIM ['a30M U HE(PTHIO, B
CTaThE NPEIJIOKEHO UCTIONB30BATh KOA(P(PUITUEHT
KOPPEJIALINU 3aBUCUMOCTH JABJIEHUS OT IJTyOUHBI
JIATYUKA B CTBOJIE CKBA’KWHBL

PaccMOTPUM Pa3BUTHE 3TOM TEXHOJIOTUU B
MPUKJIATHOM XaPAKTEPE NPHUMEHUTEIBHO K
NOCIENOBATENBHOCTH JEUCTBHUI KOHTPOJIIEPA
CTAHLIUU YIIPABJIEHN A CKBAXKMHOM. [Tpy
3HAYUTEIBHOM KOJIMYECTBE JATUYUKOB JABJICHUS,
4TO BIIOIHE 6yIET BO3MOXXHBIM ITPH UCTIOIb30BAHUH
TOYEYHBIX JATYUKOB OIITUKOBOJIOKOHHON CBA3H,
BBITIOJIHEHHBIX B BUZIE OPETTOBCKUX PEMIETOK [2],
npuMeHenue koaddurnenra koppenanuu (KK) o
pacCMpAIOMmENncss THPOPMAITUOHHOM 0a3€ JAHHBIX
CHIDKAET YyBCTBUTEIBHOCTD NPEAJIOKEHHON
TEXHOOrnU. OCHOBHOM IPUYHMHOI 3TOr'O, HA HAII
B3IVIAJ, ABJIAETCA TO, 9YTO TAKAA METOJUKA YUYUTBIBAET
TONBKO AP PEPEHITUAITHIO IVIOTHOCTU MEKIY
ra30M U )KMJJKOCTBIO, HO INIPAKTUYECKH HE YUUTBIBAET
MMEIOIINICA POCT INIOTHOCTU 3TUX (PJIIOM/IOB
C NIYOMHOM CKBAKUHBL [103TOMY NIPEI/IAracTCs
paccunThiBaTh KK 110 «CKONMB3sIIEH» 6a3€ JAHHBIX,
C(pOpMHUPOBAHHOM M3 OO1IEH OA3bI JAHHBIX I10 3—4
(PAKTUIECKUM TAPAM JJAHHBIX «/1aBJICHUE —
BEPTUKAIbHAA ITTyOHHA». Takass nHGOpMaLus
CMEIIAETCA IO ITTyOUHE CKBAXKUHEI C IIATOM B OZIHY
napy 3HauyeHuu P-H.

TaxoM MaTEMATUYECKUH AJITOPUTM PEAIU30BAH
JUIS TPEX CKBAYKHUH — JIBYX PEAJIbHBIX U OHOMU
IAINIOTETUYECKON. MH(MOPpMALYS 10 MOJEIBHONU
CKBA’KMHE ITOJIyYEHA MCXO/A U3 [IBYX U3BECTHBIX
IOJIOKEHU. [IaBJIEHUE B 30HE IIOIIYTHOI'O HEPTAHOI'O
I'a3a B MEKTPYOHOM IIPOCTPAHCTBE CKBAXKUHBI
onpeaensn 1o popmyiie Jlariaca-babuse [3]:
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Smart oil producing wells continuously transfer
information about the status of the downhole fluids to
the well control station and the dispatch center of the oil
producing company. The article by L.Z. Denislamov and
R.M. Yenikeyev titled Smart Well Research Perspectives
/ Coiled Tubing Times. — 2014. — #3 (049) proposes a
technique to determine the dynamic fluid level in the
operating well by using several pressure sensors located
in the annular space from the wellhead to the borehole
pump. The article suggests using the coefficient of
pressure-to-sensor depth correlation as a parameter for
determining the vertical depth of separation between
the associated petroleum gas and oil.

Let us consider the development of this technology
in terms of it applicability to the action sequence
of the controllers of the well control station. With a
considerable number of pressure sensors which is
quite possible if fiber-optic point sensors — in the form
of Bragg lattices — are used, the application of the
correlation coefficient (CC) when using the expanding
information database reduces the sensitivity of the
suggested technology. In our opinion, the main reason
is that this method accounts only for the differentiation
of the density between gas and liquid but practically
does not link the existing increase of the density of
those fluids to the well depth. Therefore, it is suggested
to calculate the CC using the ‘sliding’ database formed
from the common database for 3—4 actual ‘pressure
to vertical depth’ pairs of data. Such information shifts
along the well depth with an increment of one pair of
P-H values.

This mathematical algorithm was implemented for
three wells — two real wells and one hypothetical well.
The information on the simulated well was obtained
based on two known positions. The pressure in the zone
of associated petroleum gas in the annular space of the
well was determined using the Laplas-Babine formula:

P H
P,=P, -ep (o 03415 - ) )

cp Tep

where: P, is the gas pressure at the depth H, MPa;
P, is the gas pressure in the annular space at the
wellhead, MPa; p__ is the gas density relative to air, units;
T Z,, is the average values of temperature and

coefficient of supercompressibility of gases
correspondingly from the wellhead to the dynamic level.



4 T Z

P,=P, -exp (0, 03415 - M) : 1)
cp “ep

e Py, - 1aBjicHUE Ia3a Ha myouHe H, MITa;

P . - AaBJICHHE I'a32 B MEKTPYOHOM IIPOCTPAHCTBE

HA YCTBhE CKBAXXUHBL, MIIa; 0 — OTHOCUTEIbHAS
IUIOTHOCTD I'a32 I10 BO3AYXY, €AUHULIbL, TCp , ZCp —
CPEAHME 3HAYECHUS COOTBETCTBEHHO TEMIIEPATYPHI U
KO3 (PHUITUEHTA CBEPXCKUMAEMOCTHU T'a34 OT YCThs
CKBAXKUHBI IO JUHAMHUYECKOT'O YPOBHSL.

JlaBneHue B XKUAKOCTH 3aTPyOHOIO IPOCTPAHCTBA
MOJIEJIBHOM CKBA>KUHBI U3MEHSIJIN HE TOJIBKO B
COOTBETCTBHH C ITTYOUMHOU, HO IPU 3TOM YYHUTBIBAIN
B IIEPBOM MPUOIVKEHUN [OBBIINIEHUE IIJIOTHOCTH
JKMJJKOCTU (HE(PTH) IO ITTyOUHE B CBA3U C POCTOM JIOJIA
PaCcTBOPEHHOI'O B HE(PTU IIOMYTHOI'O Ira3a.

Wupopmanus o JaBIECHUIO IByX
MBE30OMETPUYECKHUX CKBAXKUH IIOJIy4eHA O6JIArofaps
CITYCKY U IOJ'bEMY MAHOMETPA HA TEO(PUZUUIECKOM
Kabese yepes IyOPpUKATOP C TEM, UTOOBI COXPAHUTH
MOBBIIIEHHOE IABJIEHUE MTOITYTHOI'O HE(PTAHOTO
ra3a B CKBA)KHHE. PE3y/IbTaThl MHTEPIPETALIUNA
MOJIYYEHHOU MH(POPMALIUU METOJOM CKOJB3SIIETO
KO3 (PHUIIUEHTA KOPPEIALINU IIPUBEJIEHBI HA PUC. 1-3.

ITo ckBakuHe Ne 1 (MozgenbHas CKBAKUHA)
KO3(PUIUEHT KOPPEIISIIUHN B I'A30BOU (Pa3e ObLI
CTAOUJIBHBIM ITAPAMETPOM U PABHBIM IPAKTUYECKH
1,0. TIpu JOCTUKEHNH «CKOJIB3SIEH» 6a3bl JJAHHBIX
30HBI JUHAMUYECKOTO YPOBHS KOI(PPUITUEHT
KOPPEJISLMU Oy TUMO CHIKAETCA IO 3HadeHus 0,88
Y1 BOCCTAHABIUBAETCA IO IIPEKHETO — BBICOKOTO
3HAYEHUS TOJIBKO B )KHUJIKOCTHOI (Da3e MEKTPYOHOTI'O
MPOCTPAHCTBA.

B IBYX 3KCIUIyaTAITMOHHBIX CKBAXKUHAX HE(PTAHOTO
MECTOPOXKJEHHA JTUHAMUKA CKOJIb3AIIETO
KO3(PULEHTA KOPPEILINU (PUC. 2 U 3) HECKOIBKO
OTJIMYAETCA OT JAHHBIX MOJEIBHON CKBA’KHHBI,

HO COXPAHAETCA OOIAsA KAPTHUHA — B 30HE
JUHAMHUYECKOI'O YPOBHS KOI(P(OUIIMEHT KOPPESALIUU
3asucumocTy P =f(H) 3aMETHO CHMIKAETCHL.

BrOpbIM MapaMeTpoOM, IO KOTOPOMY MOYKHO
JUATHOCTUPOBATH INIYOHUHY I'a30’KUIKOCTHOI'O
pasiena, ABIAETCA BEJTMYNHA IIPUPOCTA JABJIEHN A
HA EJUHULLY BEPTHUKAJIBHOM [NTyOMHBI CKBAXKUHBL.
HeCcoOMHEHHO, 4TO B I'a30BOM 30HE BEJIMYKMHA grad p
OyZieT HAMHOI'O HHIKE, YEM B )KHJIKOCTU MEXKTPYOHOT'O
MPOCTPAHCTBA. HabmogeHne KOHTposuiepa CTaHIUN
yrpasneHus (CY) UHTEIUIEKTYAJIbHON CKBAXKHUHBI 34
MOABJIEHUEM CBOEOOPA3ZHOI CTYIIEHBKU B JMHAMHKE
grad p IO3BOJISIET ONIPEAEATH [TTYOUHY YPOBHS
JKMJKOCTU B CKBAJKMHE.

INocie BoIgBIEHUS KOHTPOJIIEPOM CV CKBA’KMHBI
MIPUMEPHOM ITTYOHHBI pazziena (a3 onpesieIcHue
€€ TOYHO BEJIMYMHBI BEJICTCS IO TIEPECCUCHUIO
JBYX 3aBHCHMOCTEN JABJICHUS OT IJIyOHHBI,
XAPAKTEPUIYIOIUX COOTBETCTBEHHO I'A30BYIO U
JKMJKOCTHYIO (Pa3y B CKBAXXUHE. B JaHHOM CTAThE
MPEIATAETCS UCIIONB30BATD JIJISI BBIIIOJTHEHHU S TOH
33/1a4Y1 HE BCIO MH(OPMAITUIO OT JATUUKOB JIABJICHUS,
4 TOJIBKO TY, KOTOPast POPMHUPYETCS IO OIVIKANIIUM K

They changed the pressure in the fluid of the annular
space of the simulated well not only in accordance with
the depth but they also took into consideration at a first
approximation the depth-wise increase of the fluid (oil)
density due to the growth of the associated gas fraction
dissolved in the oil.

The information on the two pressure observation
wells was obtained thanks to the lowering and pulling
of the pressure gauge on the logging cable through the
lubricator in order to preserve the increased pressure
of the associated gas in the well. The results of the
interpretation of the obtained information using the
method of the sliding correlation coefficient are given in
Figures 1-3.
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Figure 1 — R-H relation for simulated well #1
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Figure 2 — R-H relation for well #2
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Figure 3 — R-H relation for well #3
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YPOBHIO JKMJKOCTU 3—4 aTdrKaM. TaKoH Crioco6, Ha
HAII B3IVIS/, MUHUIMU3UPYET BIHUSAHUE HETUHENTHOIO
XapaKTepa poOCTa JABJICHUS CPEBI IO INIYOMHE KaK
BTIa3€, TAK U B KHUJIKOCTU HAa KOHEYHBIN PE3Yy/IbTAT
pPacyeToB.

B Tabnune 1 npuseieHa cBOAHASI MHMOPMAITUS
O YETBIPEM CHOCOHAM OTIPEACTICHUS YPOBHS
JKUJIKOCTH B CKBa’kuHE. Ha ckBaskuHax Ne 1 11 2
YPOBEHbB JKHJIKOCTH ONPEAEIISIN IXOJIOTUPOBAHUEM
MEXTPYOHOrO IPOCTPAHCTBA KOMILIEKCOM CYIOC,
KOTOPBIN BBULY OOBEKTUBHBIX IPUYUH UMEET CBOIO
U3MEPUTENBHYIO IIOI'PENTHOCTD. Llesiecoobpa3Ho
OLIEHUBATD TPU CITIOCOHA O6PA6OTKU MH(POPMALINH,
HCXOOAIICH OT JATYMKOB JABJICHHS, IO MOACIbHON
CKBaKMHE, YPOBEHB KUJIKOCTH IO KOTOPOY N3BECTEH
M 33/TACTCSI CaMHUM UCCefoBareneM. Jlanabie Taoir. 1
THO3BOJISIOT HACTPAUBATD PA6OTY KOHTPOJLIEPA 1O
TEXHOJIOTUH «CKOJIBb3SICH> NHPOPMAIIUU.

Tabnuua 1 - Tunamuuecxkue ypoeHu
CK8ANCUH NO HECKONLKUM USMEPUMELHBIMN
MexXHON0ZUAM

Table 1 — Dynamic levels using several
measuring techniques
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Komr4aecTBO JATUUKOB JJABJICHUS B MEXKTPYOHOM
IIPOCTPAHCTBE JCUCTBYIOEH CKBAKUHBI
JIOJIKHO ObITh, HA HAIIl B3IJIsLl, OrPAHUYCHHBIM
JUIs YIEHIEBJIEHN A CTOUMOCTH U3MEPUTENBHON
KOMIOHOBKHU. [10 MH(MOPMAITUOHHOU 6a3€ MOJICIBHOM
CKBaKMHBI BO3MOKHO PACCYUTATE HECOOXOANMOE
U OJHOBPEMEHHO OIITUMAIBHOE KOJTUYECTBO
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In case of well #1 (the simulated well) the correlation
coefficient in the gas phase was a stable parameter
and equaled practically 1.0. When reaching the sliding
database of the dynamic level zone, the correlation
coefficient perceptibly drops to 0.88 and goes back to
the previous high value only in the liquid phase of the
annular space.

In the two producing wells in the oilfield the
dynamics of the sliding correlation coefficient (Fig.

2 and 3) is somewhat different from the data of the
simulated well but the overall picture holds true — in the
dynamic level zone the coefficient of P=f(H) correlation
visibly decreases.

The second parameter by which the depth of the gas-
liquid separation can be measured is the magnitude of
the pressure increment per unit of well vertical depth. It
is certain that in the gas zone the value of grad p will be
much lower than in the fluid of the annular space.

By observing the appearance of a distinctive jog in the
grad p dynamics in the controller of the smart-well
control station it is possible to determine the fluid depth
in the well.

After the controller of the well control station detects
the indicative depth of the phase separation, its accurate
value is determined at the crossing of two pressure to
depth relations which characterize correspondingly the
gas and liquid phase in the well. In order to perform this
task we suggest using not all of the information from
the pressure sensors but only the data that is generated
by the sensors closest to the liquid level of 3-4 m. Such
method, in our opinion, minimizes the impact of the
depth-wise non-linear increase of the medium pressure
both in the gas and the liquid on the final calculation
results.

Table 1 contains the summarized information about
the four methods of determining the fluid level in the
well. At wells #1 and #2 the fluid level was measured by
acoustic sounding of the annular space with SUDOS
system which due to objective reasons has its measuring
error. It is feasible to assess three methods of processing
the information coming from the pressure sensors in
case of the simulated well the fluid depth of which is
known and is set by the researcher. The data in Table 1
allow tuning the operation of the controller according
to the sliding-data technique.

The number of pressure sensors in the annular space
of the producing well, in our opinion, should be limited
in order to bring down the cost of the metering array.
Using the information base of the simulated well it is
possible to calculate the necessary and at the same time
the optimum number of pressure sensors in the well.
According to the common methodology to characterize
the gas phase in the well it is necessary to have at least
two pressure-to-depth pairs of values. Moreover, at
a first approximation two pressure sensors can help
describe the relation between the pressure and the
vertical depth in the liquid phase of the annular space.
Considering that the dynamic liquid level may have any
position in the well from the wellhead to the borehole
pump, it is suggested to place these four sensors in the
following order: two upper sensors should be located
as close to the wellhead as possible; two lower sensors



IATYUKOB JABJICHUS B CKBaKHHE, COIJIACHO OOIIEH
METOAOJIOUH, ST XAPAKTEPHUCTHUKU I'A30BO (PA3bI
B CKBXKUHE HEOOXO/IUMO HE MEHBIIIE /IBYX ITaP
3HAYEHUI «aBJICHUE — IITyOUHA». TaKKe B IEPBOM
OPUOIKEHUHN JBYMS JATIUKAMU IABICHUS MOKHO
OIMCATh 33BUCUMOCTB IABJICHUS OT BEPTHUKAJIBHOM
IJIYOMHBI B )KHUJJKOCTHOI (ha3€ MEXTPYOHOTO
OPOCTPAHCTBA. C YYETOM TOrO, YTO JUHAMUYECKUI
YPOBEHD JKUJKOCTHU MOXKET UMETD B CKBAXKIHE JII060€
MOJIOKEHUE OT YCThSI CKBA’KHUHBI /IO INTYyOMHHOT'O
HACOC4, TU YETBIPE TATYNKA IPEATIATAETCSA
PaCIIONOXKUTD B CIEAYIOMIEM MTOPSAIKE: IBA BEPXHUX
JATUMKA — KAK MOXKHO OJIMIKE K YCTBIO CKBAXKUHBL, [1BA
HIDKHUX JATYHKA — KAK MOKHO OJIMIKE K INTYOMHHOMY
HACOCY.

Takoe pacrooKEHUE TATYUKOB JABJICHUS
BEJIET K MOABIEHUIO CUCTEMATUYECKOI OIMUOKU B
OIPE/C/ICHUN UCTUHHOTO 3HaYeHUsA H || 110 /1ByM
OPUYHUHAM:
— IaBJICHUE I'a34 PACTET C ITTYOMHOU HE JIMHEHHO,

4 [10 3KCIIOHEHTE COIAcHO popmyiie (1);
— IaBJICHUE B KUJKOHN (pa3e —HEPTU C TITyOUHON

PaCTET IO 3aKOHOMEPHOCTSIM, HE U3BECTHBIM

HaM U3-332 HEBO3MOXKHOCTH TOYHOI'O ONMCAHUSA

MIPOLIECCA PA3ra3uPOBAHUS CKBAXKMHON HE(PTH

B MEXKTPYOHOM NMPOCTPAHCTBE; KAK MPABUIIO,

HAYaJIOM TAKOH HEONPEACIECHHOCTH SBISACTCS

OTCYTCTBHUE JAHHBIX I10 I'A30BOMY (DAKTOPY

IUIACTOBOY HE(PTU UCCTIEAYEMOU CKBAKUHBL

IIpOBEAEHHBIE PACYETHI /I MOJEIBHON CKBA’KHMHBI
JIaHBI B TA0JL. 2 1 HA PUC. 3. PACCTOAHUSA MEXKTY
JATYUKAMH BEDXHUMH U HUKHHUMH OJUHAKOBBI U
paBHEBI 50 M. PaKTHUECKAS ITTyONUHA JTUHAMUYECKOTO
ypoBHs paBHa 460 M. [JaBICHUE MOy THOTO
He(PTAHOrO ra3a Ha ycThe pasHa 0,80 MI1a, a Ha
Ta30KUJIKOCTHOM paszene — 0,844 MITa. JlaBnenue B
30HE MTYOMHHOT'O HACOCA HA IirybrHe 1000 M paBHO
4,647 MI1a.

OTHOCHTE IbHAS IOTPEITHOCTD € OLCHKU H |
pU 4-X JATYUKAX (MUHUMAJIBHO HEOOXOJUMOE
KOJIMYECTBO) paBHA 5,4%. [Ipr OGABICHUH €IIIC
JBYX JATYUKOB I1APAMETP € CHUXKAECTCA 10 3,9% u
CTAOUIU3UPYETCS HA YPOBHE 2% IPHU HAJTUYHUU B
CKBaXMHE 12 12TINKOB: 6 OT yCThsI 10 INTYOHUHBI 250 M
U erne 6 IATYUKOB B HUDKHEM HHTEPBaje OT 750 M 10
1000 m.

IIpOBEAEHHBIE PACYETHI IOKA34JIH, YTO IPU
UHTEPIIPETAUHN BCEU UMEIOMIENCs UHpOPpMAIIUU
OT JATYUKOB JJABJICHHUS IO KIIACCUYECKON CXEME,
IIPUBEJECHHOU B CTATHE [1], IOrpEMHOCTb U3MEPEHUN
MOJKET OBITh CHIDKEHA A0 2%. KOJIMYeCTBO JATYNKOB
MIPU 9TOM JJOJIKHA ObITh HE MeHee 12. [IpuMeneHue
TEXHOJIOTHH «CKOJIb3AIEH» TH(POPMALUH,
OCHOBAaHHOI HA IMATHOCTUKE JUHAMUKHA
KO3 PUITHEHTA KOPPEISAIINY, IO3BOJISIET CHUBUTD
HOTPEMHOCTB € A0 0,4%.

BbIBOJbI:

IIpOBEAEHHBIE PACYETHI IO JJAHHBIM MOZICIBHONU
CKBA>KMHBI U JIBYX KCIUIYATAIITUOHHBIX CKBAXUH
MO3BOJIAIOT 3AK/IIOUNUTD CJIEAYIOLIEE:

1. TEXHONOT U «CKOMB3AMEN» MH(POPMALIUU

should be located closest to the borehole pump.

Such placement of the pressure sensors leads to the
occurrence of a systematic error in determining the real
value HouH due to two reasons:

— the gas pressure does not increase in a linear fashion
with respect to the depth but exponentially according
to the formula (1);

— the pressure in the liquid phase of the oil with
respect to the depth increases according to patterns
unknown to us because of the impossibility to
accurately describe the process of oil degassing in the
annular space; as a rule, such uncertainty starts with
the lack of data on the gas-oil ratio of the oil-in-place.
The calculations made for the simulated well are

shown in Table 2 and Figure 3. The distances between

the upper and lower sensors are the same and equal 50

m. The actual depth of the dynamic level is 460 m. The

pressure of the associated petroleum gas at the wellhead

is 0.80 MPa and 0.844 MPa at the gas-liquid separation.

The pressure in the borehole pump zone at the depth of

1000 m equals 4.647 MPa.

The relative error € in the assessment of Hayx with 4
sensors (the minimum required number) is 5.4%. With
the addition of two more sensors the parameter € drops
to 39% and stabilizes at 2% if there are 12 sensors in the
well: 6 from the wellhead to the depth of 250 mand 6
more in the lower interval from 750 m to 1000 m.

Taoauua 2 —- OmHocumensHasn
nozpewnocms usmepenusaH,

6 3agucumocmu om oosema ungpopmavuu
(HS"m=460.m)

Table 2 — Relative error in measuring H,
depending on the amount of data
(HE =460 m)

ou

U

T'ny6uHa gaTymKa
o6 JIABJICHUS, M
ee
e it Depth of the pressure
——— sensor, m W T
JIaBJIEHNS S “ P ’”}TE&« —————— - 100
Total - Houm
numberof | T 9 g BKAAKOCTH | Hy M %
pressure | B &5 | in the fluid
sensors o=
£ ig
o S
4 0; 50 1000; 950 484,7 5,37
0; 50; 1000; 950;
6 100 900 477,8 3,86
0; 50, 1000, 950;
e 100;150 | 900,850 | 4770 369
10 0-200 1000—-800 473,6 2,58
12 0-250 1000-750 467,0 1,51
14 0-300 1000-700 467,8 1,70
16 0-350 1000-650 471,3 2,46
18 0-400 1000-600 4694 2,04
20 0-450 1000-550 458,1 0,41
22 0-500 | 1000-500 | 4524 1,68
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Figure 4 — Impact of the number of pressure
sensors on the error in measuring the
dynamic level

3AKJIIOYAETCA B IIOCJIEAOBATEIBHOM OIIPEACIEHU N
YPaBHEHUA IMHEHMHOU 3aBUCUMOCTHU JABJICHUS B
HU3MEPAEMON TOUKE OT €€ BEPTUKAJILHOU INTyOHHBI U
onpeaeneHny Ko3OUITUEHTA KOPPEIALNU R 3TOMH
3aBUCUMOCTH. [0 TaHHBIM TPEX CKBAXKUH ITOKA3aHO,
4TO B 30HE I'A30KMIKOCTHOI'O pas/esia mapamerp R
3HAYUTEIbHO CHUIXKAETCA. 1)1 ONpee/IeHUs YPOBHA
JKUJKOCTU B CKBAKMHE IIPEJIOKEHO UCIIONIb30BATD
IIOJIYYEHHBIE 3aBUCUMOCTH «CKOJIb3AIIEI»
UH(HOPMAIUH [0 1 ITOCJIE YPOBHS )KMJKOCTU. Takas
TEXHOJIOI'MS UMEET HAMMEHBIITYIO U3MEPHUTE/IbHYIO
MOT'PEMHOCTD B CPABHEHUH C IPYTUMU CITIOCOOAMU
Omaroaps JIOKAIU3aI U1 B PACYETAX UCCIIELYEMOTO
UHTEPBAJIA CKBA’KHUHBL

2. TIpeaIoKEHHYIO TEXHOIOTHIO LIEJIECOOOPA3HO
HUCTIONB30BATh IPU OOJIBIIOM KOJIMYECTBE JATYUKOB
JIaBJIEHUS TUITA OPETTOBCKUX PEMIETOK HA
OIITUKOBOJIOKOHHOM KabeJie. [Ipr UX pacronokxeHUU
Ha Kab6eyie HEOOXOIUMO YYHUTBIBATh KDUBHU3HY
CTBOJIA CKBAKUHBL KOJIMYECTBO AATYUKOB JABJICHUA
MOYKET OBITh OT'PAHUYEHHBIM, U B 3TOM CJIy4ae
CTAHOBUTCA BA’KHBIM UX OIITHMAJIbBHOE KOJIMYECTBO.
[To JaHHBIM MOJIEJIBHOM CKBA’KUHBI [TIOKA34AHO, YTO
[IPY YBEJIMYEHNUH YMCJIA JATYUKOB OT 4-X 10 12
OTHOCUTEJIbHAA IIOI'PEIIHOCTb U3MEPEHUM YPOBHSA
SKHUJIKOCTH B CKBAXKMHE CHIDKAETCS C 54% mo 2%.

Ha Ham B3I}, KOMIIJIEKTAUA CKBA’KWUH

HEOOXOIUMBIM U OIITUMAJIbHBIM KOJTMYECTBOM

JATYUKOB JIABJIEHUA JOJIKHA IIPOU3BOJIUTHCA C YIETOM

MPEBATMPYIOUIETO MTOJIOKEHUA JUHAMHUYECKOIO

YPOBHS JKMJKOCTU B CKBAKMHE. YHU(PHUKAIUSA

PENIEHNA 3TOrO BOIIPOCA AJ151 BHIPAOOTKH AJITOPUTMA

0€30MMOOYHBIX JICHCTBUI KOHTpOJIepa CY

CKBA’)KHHBI TPEOYET ITPOJOIKEHUA UCCIEAOBAHMA

10 CKBKUHAM JICUCTBYIOMIETO (POHA HEPTAHBIX

MECTOPOXKIECHHUI.

The calculations showed that when interpreting
all available information from the pressure sensors
according to the classic scheme given in the article cited
above the measuring error may be reduced to 2%. In this
case there should be at least 12 sensors. The application
of the sliding data technique based on the diagnostics of
the correlation coefficient dynamics allows reducing the
error € to 0.4%.

Conclusions:

The calculations based on the data of the simulated
well and two producing wells allow making the
following conclusions:

1. The sliding data technology consists in sequential
formulation of the equation of linear relation
between the pressure in the measuring point and its
vertical depth and determination of the correlation
coefficient R of this relation. The data obtained from
the three wells show that in the gas-liquid separation
zone the parameter R decreases considerably. In
order to determine the liquid level in the well it is
recommended to use the correlations of the ‘sliding’
data before and after the liquid level. The technology
has the lowest measuring error compared to other
methods due to localization in the calculations of the
well interval under investigation.

2.1t is feasible to use the proposed technology when
there is a large number of pressure sensors, such as
Bragg lattices, on the optic fiber cable. When placing
the sensors on the cable it is necessary to account
for the curvature of the wellbore. The number of
pressure sensors may be limited in which case their
optimum number becomes important. The data from
the simulated well show that with the increase of the
number of sensors from 4 to 12 the relative error of
measurement of the liquid level in the well decreases
from 5.4% to 2%.

In our opinion, wells should be equipped with the
required and optimum number of pressure sensors
with account for the prevailing position of the dynamic
liquid level in the well. Harmonization of the solution
to elaborate the algorithm of error-free operation of the
controller of the well control station requires continued
research of the producing stock of oilfields. ©
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FPYINA ®UA

HHHOBAUMOHHOE OBOPYAQBAHHE

YCTAHOBKM NOAOrPEBA TEXHONMOMNMYECKOW XUOKOCTHU

lpeaHa3sHaueHbl AR Harpeea TEXHOAOTHUECKOH
MAKOCTH A0 HEODXOAMMBIX TEMAEPATYP NPU
nposeaexHuu onepauui no MPI.

B 3aBicHMOCTH OT 06bEMA XKUAKOCTH, KOTOPAI
HeobxoAMMO NOAOTPETL Nepes onepaumei no P,
MCNOAL3YHOTCA YCTAHOBKM NOAOTPEBA Pa3AUYHON
MOLUHOCTH:

-20200m’ - 2,35-3,5 MBT;

- 401000 M’ - 3,5-4,7 MBT;

- ceblwe 1000 M’ - 5,7 MB.

YCTaHOBKH NOAOTPEBA TEXHOAOTMUECKOH KHAKO
HaAGKHBI U NPOCTLL B IKCNAYaTALMM M DOCAYKUE
_ HE IPeALABAAIOT 0CO0LIX TPeDOBaHUH K KavecTsy
emMoit ICTH, HTO ABAETCS YPE3BLIYaiHO
Wi Onepauyii no e
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Improvement of Efficiency
of Long-Shaft Horizontal Wells
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OBEPIIEHHO OYEBUIHO, YTO PA3IUYHbBIC YIYACTKU
TOPU3OHTAJIBHBIX CKBAKHUH C JJINHHBIMHU
CTBOJIAMH IIOABEPTAIOTCA HEPABHOMEPHON

BBIPAOOTKE KOJIIIEKTOPA.

OO6BSICHAETCS 3TO HE TOJIBKO TEXHUYECKUMHU
OPUYUHAMH, HO U PAJIOM IPYTUX (PAKTOPOB, BKIIOYAS
4EJIOBEYECKUI.

I'mapasnnyeckuid pa3pois 11acta (I'PIT), Kak u3BeCTHO,
BXOJUT B O0S32TEIBHOE ITPOU3BOJICTBO HA CTAANUH
3aKAHYMBAHUS CKBAXKUH.

W, KOHEYHO, TTOCJIE 3ABEPIIEHU OYPEHU U
nposegennsa I'PIT criennuaancTam JKeaaTeNbHO B KA4ECTBE
IPOMECCHOHAIBHOTO YJOBJIETBOPEHUS U NMTOOIIPEHUS
MOJIYYUTB BBICOKYIO JIEOUTHOCTB CKBAXXUHBL OHAKO HE
CIeAyeT 3a0bIBATh, UTO B PA3TUYHBIX YACTAX JJIUHHOI'O
TOPU3OHTAJIBHOT'O CTBOJIA KOJIJIEKTOPCKHUE CBOMCTBA
IJIACTA MOT'YT 3HAYUTEIBHO U3MEHATBCS, IPUYEM B
XYZAIIYIO CTOPOHY.

B maTepuaie, ony6IMKOBAHHOM B XKypHaJIE «Bpems
KONTIOOHUHTA» Ne 45, 3TU TPOOIEMBI U BO3MOKHBIE
MPUYUHBI UX BO3HUKHOBEHUSA OBLIIU PACCMOTPEHBI
HOAPOOHO.

INocne 6ypeHys U 3aBEPIIEHUA CTPOUTEIBCTBA
CKBaKMHBI HEOOXOTMMO BCIO IJTMHHYIO YaCTh
TOPU3OHTAJIBHOT'O CTBOJIA PA30UTh HA HECKOJIBKO
YYACTKOB, YTOOBI MOKHO OBIO UMH YIIPABJIATE. B HaIem
CJIy44€ JUIMHA TOPU3OHTAJIBHOT'O CTBOJIA paBHA 3000 M, 1
3Ty JUIMHY LEIECOOOPA3HO PA3O6UTD HA TPU YYACTKA:

* TOJIOBHYIO, IPUOIMKEHHYIO K YCTBIO CKBAKHUHBI;

* CPEAHION;

* XBOCTOBYIO, BIAJIN OT YCTbSI CKBA’KHUHBI.

TexHONMOrn4YeCcKre NPOEKTHI PabOT IO OCBOEHUIO
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is quite apparent that different
Itsections of long-shaft horizontal wells

experience uneven exhaustion of the
reservoir.

It is explained not only by technical reasons
but by a number of other factors including a
human factor.

It is well-known that hydraulic fracturing
(fraccing) is an obligatory process at the stage
of well completion.

Naturally, after drilling and hydraulic
fracturing, to receive professional satisfaction
and encouragement specialists strive to obtain
a high flow rate. However, we should keep
in mind that in different sections of a long
horizontal shaft the reservoir properties may
vary considerably and for the worse.

The material published in Coiled Tubing
Time #45 gave a detailed overview of those
problems and possible reasons for their
occurrence.

After drilling and well construction it is
necessary to divide the whole long part of
the wellbore into several sections to be able
to control them. In our case the length of the
horizontal wellbore is 3000 m and it is feasible
to divide this length into three sections:

« fore section closest to the wellhead;
¢ medium section;
* tail section far from the wellhead.

It is recommended that technological

projects for well development and stimulation



Y BbISOBY ITPUTOKA (pIIIOI/IlIOB M3 IJIACTA B CKBAXKHUHY
PCKOMCHAYCTCA COCTABJIATD B 3dBUCUMOCTH OT
KOHKpCTHOI}/I YACTU TOPU3OHTAJIBHOI'O CTBOJIA.

COBEPIIEHHO OYEBU/THO, UTO BUIBI TEXHOJIOTMIECKUX
PaBoT OyIyT UBMEHSATHCS IIPU IEPEXOJIE OT OHOI YACTU

JUTUHHOTI'O CTBOJIA B IPYTVIO.

Ho 710 TOro KaK OCYHIECTBUTD KAKOE-TUO0 BO3JEUCTBUE

HAa IUTACTOBYIO CUCTEMY, XKEIATEIBHO TIIATEIBHO

U3YUUTb €€ TAPAMETPBL
PexoMeHIyeTCs OCYHMIECTBIIATD 3TO B CJIEAYIOMIEH

HOCJIEJOBATENBHOCTH:

* IPOBECTHU I'€O(PUZNIECKUE UCCIIETOBAHUA CKBAXXUH
(TUC);

* IPOBECTHU T'HPO- U TEPMOJUHAMHNUYECKHE
UCCIEJOBAHUSA CKBAKHH.

Jlanee pacCMOTPHUM KOHKPETHBIE TEXHOJIOTUUIECKHE
MPOLECCH BO3AECHCTBUSA HA OTAEIBHBIE YIACTKU
OPOTSAKEHHOI'O CTBOJIA TOPU3OHTAJIBHOU CKBAKUHEI B
3aBHCUMOCTH OT TUIIA 3ATIEXKU.

1. /151 KapOOHATHHIX KOLJIEKTOPOB.

Ha roJ1oBHOM y4aCTKe IPOBOSHUTCA:
TUIPOPA3PHIB IUIACTA C 3aKPENTIEHUEM TPENUHEI
MIPOMITAHTOM,;

* OCBOEHME U BBI30B IPUTOKA (DIIIOUIOB KOJITIOOMHIOM
C TIOMOMIIBIO AHMOHHO-aKTHUBHOTO [TAB C
KOHLeHTpanuei 0,5%;

* MITYLUPOBAHHUEM YCTAHABIUBAETCA OTHOCHUTEIBHBIMN
Ie6UT CKBA’KTHBL.

2. 111 TEPPUTEHHBIX KOJUIEKTOPOB.

Ha roJfoBHOM y4aCTKE IIPOBOJHTCA:

* KUCJIOTHBIA TUJIPOPA3PDIB IIJIACTA O€3
3AKPETJIEHUSA TPEINHBI C IPUMEHEHHUEM COJITHOMN
U PTOPHUCTOBOJOPOAHOM KUCIOT (KOJTUIECTBO IO
CTAaHJAPTY B 3aBUCHMOCTH OT TOJIIIINUHBI IIACTA);

* OCBOCHME U BbI30B IPUTOKA (PIION/IOB KOJITIOOMHI'OM
C IIPUMEHEHNEM AaHMOHHO-AKTUBHOTO [TAB;

* BBIOOP OITUMAJIBHOT'O ICOUTA MITYLIUPOBAHHUEM.

3. Ha XBOCTOBOM Y4aCTKeE IIPOBOJHTCA:

* I'U/IPOPA3PHIB IUIACTA C 3AKPETIEHUEM TPENUHEI
IIPOMITAHTOM,;

* OCBOCHME U BBI30B IPUTOKA (PIIION/1A KOJITIOOUHI'OM C
noMoIbro [TAB;

* BBIOOP OITUMAJIBHOT'O ICOUTA CKBAKHUHBI
HITYLIUPOBAHUEM;

* MOHUTOPHHTI 3aMEPOB IIPOU3BOJUTEIBLHOCTHU
CKBa’KUHBI,

* COCTABJIEHUE TEXHUKO-TEXHOJIOTHYECKOTO
[1ACTIOPTA CKBAKHH, OIIPE/ICICHUE SKOHOMUYECKOM
appexTuBHOCTU. ©

be designed with regard to the specific section

of the horizontal wellbore.

It is quite clear that the type of work will
change moving from one section of the long
shaft to another.

But before subjecting the formation to
any treatment, it is preferable to thoroughly
review its parameters.

It is recommended to do so in the following
sequence:

* to perform geophysical well logging;

* to perform hydro and thermodynamic

survey of the wells.

Let us consider specific technological
processes of treatment of individual sections
of the elongated shaft of the horizontal well
depending on the type deposit.

1. In case of carbonate reservoirs the
following operations are performed
at the fore section:

 hydraulic fracturing with proppant;

» development and well stimulation using

coiled tubing and anionic surface-active

agent with 0.5% concentration;

relative flow rate is determined by choke

restriction.

2. In case of terrigenous reservoirs the
following operations are performed
at the fore section:

* acid hydraulic fracturing without propping

using hydrochloric and hydrofluoric

acids (amount according to the standard

depending on the formation thickness);

» development and stimulation using coiled

tubing and anionic surface-active agents;

selection of optimum flow rate by choke
restriction.

3. Operations performed at the tail
section are as follows:

hydraulic fracturing with proppant;

* development and stimulation using coiled

tubing and surface-active agents;

selection of optimum flow rate by choke

restriction;

monitoring of well productivity

measurement;

issuance of technical and technological

certificate of wells; cost efficiency

evaluation.

L]
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AHHOTALMM AOKNAAOB,

npeAcCTaBNeHHbIX Ha KOH()epeHU MM N
BbictTaBKe SPE/ICOTA 2015 no KONTIOOMHrY
M BHYTPUCKBa)XXMHHbLIM paGoTam

SPE/ICOTA Coiled Tubing & Well
Intervention Conference & Exhibition 2015

Abstracts

Komngpepenyjus u 8bi.cmasia no KoamoouH2)y

U BHYMPUCKBANCUHHBIM DAOOMAM
npoxoousa 6 2. ByoneHoc, wmam Texac,
CIIIA ¢ 24 no 25 mapma 2015 200a. Dmo
excezo0no0e coovLmue Obll0 OP2AHU306AHO
Obuiecmeom umnicerepos-HehmaHuUKos
(SPE) u Accoyuauueri cneuuaiiicnos no
KOMIOOUH2Y U BHYMPUCKBANCUHHBIM
pabomam (ICOTA).

Bwmeponpusamuu 2015 200a 661710
npeocmaenero 60bUL0e HUCTIO
OOKIAO008, KOMOPbLe OCEeMUIU
OOCMIUNCEHUSL, UHHOBAUUOHHDBLE DeUUeHA,
NPAKMUKU U peter s 05 Yy el
NPOU3BOOUMEILHOCINIU B0 BCEX CEKIMOPAX
UHOYCMPULL, BKIIOUAS Deuerits 8 O0NACmu
oxparsvL mpyoa, KabeabHbIX U KAHANTHBLX
pabom, nacocHoil sxcnayamauuu, KPC, I'PI1
U KOMoouHza (Kax Ha cyue, max u Ha
uienvgoe).

Kypran <Bpemsa koamoourza»
npeocmaesiaen 6aulemy 6HUMAHUIO
AHHOMAUUU HAUOO1ee UHINEPEeCHbLX
O0KNA008, NPEOCMAaBleHHbLX 60 8PeMs
rongepenvyuu u svicmasrku SPE/ICOTA 2015
10 KOJUMIOOUH2Y U 6HYMPUCKBANCUHHBIM
pabomanm.

1. Pa3paboTKa BBICOKOIIPOYHOM I'MOKOM
TPYOBHI C YIYyIINIEHHBIMH YCTAIOCTHBIMHU
XAPAKTEPUCTUKAMHU H COIIPOTHUBIAECMOCTBIO
cepoBoaOpPOaHOM cpene (H,S)

M. Banwvoec, K. Mopaunec (‘lenaris R&D); P, Ponogu,

B. Paiixapm (1enaris Coiled Tubes)

AHHOTALIHS

B nocnennue rogsl ruokas Tpyoa (I'T) crana HeOTbEMIEMON

YaCTBIO MHOTUX NPOTIPAMM IO 3aKAHUYUBAHUIO
CKBAXXUH. VICIONIBb3YIOTCSA BCE OOJIEE BBICOKOIIPOYHBIE

I'T, yBeTMUUBAIOTCS AUAMETPBI TPYO U ITOBBIMIAIOTCS
JABJIEHUSA 3AKAYKH )KUJKOCTEN. [Ipr 3TOM CTApaIoTCA
UCIOJb30BATh 6APA0AHBI BCE MEHBIIUX PA3MEPOB, YTOOBI
YMEHBIIUTD IPOOJIEMBL, CBI3AHHBIE C TPAHCIIOPTHBIMUA
OorpaHuYeHUAMU. [MOKas TPyOa ceruac MOBCEAHEBHO
UCIIOIB3YETCS IPU YPOBHAX HATIPSKEHUN U Ie(POPMALTHT,
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The Coiled Tubing & Well Intervention
Conference & Exhibition took place in
The Woodlands, Texas, USA on March
24-25, 2015. The annual event was
organized by the Society of Petroleum
Engineers (SPE) and the Intervention &
Coiled Tubing Association (ICOTA).

The 2015 event covered a diverse
range of presentations about
innovative solutions, practices, and
performance improvements across
all sectors of the industry, including
HSE, electric line, slick line, pumping
services, hydraulic workover, and
coiled tubing for both onshore and
offshore.

Coiled Tubing Times presents the
abstracts of the most interesting reports
made during the SPE/ICOTA Coiled
Tubing & Well Intervention Conference
2015.

1. The Development of High-Strength
Coiled Tubing with Improved Fatigue
Performance and H, S Resistance

M. Valdez, and C. Morales (Tenaris R&D); R. Rolovic,
and B. Reichert (Tenaris Coiled Tubes)

ABSTRACT

In the recent years coiled tubing (CT) has
become an integral part of many well completion
programs. The trend is to higher-strength CT,
larger tube diameters and higher pumping
pressures while employing relatively small CT
spools to satisfy transportation logistics. Coiled
tubing is now routinely used at stress and strain
levels that significantly exceed prior experience.
These conditions have identified limitations
within currently available CT products. Today
there is a need for higher-strength CT grades with
better resistance to severe environments and
better fatigue performance in both the tube body
and bias weld.

A detailed study of the metallurgical basis of
each production step was performed in order
to understand the limitations of the current



KOTOPBIE 3HAYUTEIBHO IPEBOCXOAAT HPEAIIECTBYIONTUH
OIBIT. DTU YCJIOBUS BBISIBUJIM O PAHUYEHU S, UMEIONIUECS
Y KOITIOOMHI'A, KOTOPBIH CENMYAC JOCTYIIEH HA PBIHKE.
CerofiHg CyMEeCTBYET HEOOXOAUMOCTS B I'T, e TaHHBIX
U3 e111e 601€€ BBICOKOIIPOYHOI CTAH, 4 TAKIKE UMEIOIIUX
JIy4IIee CONPOTHUBIEHUE XKECTKUM CKBAKUHHBIM YCJIOBUSAM
M JIYYIITYIO YCTAIOCTHYIO IPOYHOCTD KAK B PAFIOHE YITIOBOI'O
IIB4, TAK U B IPYTUX YACTAX TPYOBL

JleTabHOE U3YYEHHE OCHOB METAJLTYPIUHU [T KA2KJA0T'O
M3 TANOB NPOU3BOACTBA ['T MO3BOMINIIO HAM ITOHATH
OI'PAaHUYEHUA CYMIECTBYIOIINX CETOAHS TEXHONIOTMUYECKHX
U IIPOU3BOACTBEHHBIX IIPOLIECCOB. DTO IOHUMAHHE BKYTIE
C HAIlIUM CTPEMJIEHUEM PA3PA0OTATh HOBbIE MapKH [T,
KOTOPBIE OBl YIOBJIETBOPSIN TEKYIIUM TPEOOBAHUAM PBIHKA,
NPUBE/IN K TOJIHEUIIIEMY TEPEOCMBICTIEHHIO U IEPEPAOOTKE
TEXHOJIOTUYECKOTO U MTPOU3BOJCTBEHHOT'O MPOLIECCA AJI
I'T. BpUIM IPOBEJEHBI MU POKOMACIITAOHBIE UCTIBITAHUS
U1 CKOHCTPYHPOBAHO ONBITHOE IPOU3BOJICTBEHHOE
060pYAOBAHKE JJ1 BBIITYCKA HOBBIX MAPOK I'T.

JIOKJIaJ1 COREPKUT BCECTOPOHHIOIO MH(POPMAITAIO
O HOBBIX MapKax I'T, UX NPOU3BOJUTENBHOCTH B
PAa3NIHMYHBIX YCJIOBUAX MO/ AEHCTBUEM HTUPOKOT'O CIIEKTPA
HAT'PY30K, 4 TAKXKE IIOATOTOBKY HOBBIX MAPOK TPYO A1
HCIIOJIb30BAHUA B ITOJIEBBIX YCIOBUAX. HOBUHKM ITO3BOJIAT
KOMITAHUAM, IPUMEHSAIOMNM I'T, BBIOMPATh MapKH,
KOTOPBIE B HANOOJBIIEH CTENEHU NOAXOIAT K UX CUTYAI[ U
Hosble mapku I'T TakKe MO3BOJAT IPOBOAUTD PAOOTHI C
KOJTIOOMHTOM HAIEKHO M 6€30MACHO B TEX MECTAX, TTIE
TAKHE PAOOTHI HEBO3MOKHO BBIIIOTHUTD C UMEIOIUMHUCS
certyac Ha pbeiHKe I'T.

2. OCTaTO9YHOE UCKPHUBJICHHUE H MOMEHTHI CHUI B
I'T, HHAYIIUpPyEMbIE H3-32 HU3THOOB
Kennem P. Horoman (Athena Engineering Services)
AHHOTALIMA

Korpma I'T ¢ HEHY/IEBBIM BHYTPEHHUM JABJICHHUEM
U3rub6aAETCSA BOKPYT 6apabaHa WIH IPOXOSUT YEPE3
HAMPABJISAIONIYIO, 4 TAKXKE PACIIPAMIISETCS LEMAMU
WHXXEKTOP4, OHA UCIIBITBIBAET KAK IVTACTUYECKYIO, TAK
U YIPYTYIO Ae(POPMALIUIO. DTO NPUBOAUT K HOSIBJIEHUIO
BHYTPEHHHUX OCTATOYHBIX HAIPSPKEHUM, KOTOPBIE
UHAYLUPYIOT MOSBIEHHE U3THOAI0ONUX MOMEHTOB
U1 OCTATOYHOI'O UCKPUBJIEHUA. MOXHO NPUMEHSATD
«PACIIPAMUTEIL>, KOTOPBIN MHAYLIUPYET 3HAKOIIEPEMEHHBIN
n3ruo6 I'T. Do genaet I'T IpaKTUYECKU IPAMOM
(OTCYTCTBYIOT 3HAYUTEJIBHBIE OCTATOYHBIE U3TUODL),
HO OCTATOYHBIE HATIPSKEHHU S BCE XKE COXPAHSAIOTCSL.
OCTaTOYHBIE UICKPUBJIEHUE U HATIPSIKEHUS CHHKAIOT
MPEIEIbHYIO IONYCTUMYIO HArpy3Kky Ha I'T (Tpy6a
CTAHOBUTCS OOJIEE CKIIOHHOU K CMATUIO) U IPOBOLIUPYIOT
MPOOIEMBI C 6E30ITACHOCTBIO B CJIydde€ BHEZATTHOT'O
OTCOETMHEHHNS KOJIOHHBL. OHU MOI'YT BJIUATD HA
YCTAJIOCTHYIO CTOMKOCTB KOJIOHHBI, HO CAMU IO CEO€E HE
ABJIAIOTCA UHANKATOPOM YCTAJIOCTHBIX PA3PYIIEHUN (KaK
HEKOTOPBIE 110 OIMMUOKE MOIAraloT). Pabora onucesaer
KOHIIENIINY U YPABHEHH A, UCIIOJIb3YIOMIUECS [T
OnpeeNeHU OCTATOYHOI'O UICKPUBJIEHHSA U OCTATOYHBIX
HAIPSI)KEHUH JIJ181 IOCJIEA0BATEIbHOCTH IIUKJIOB CTMOAHM S/
pacnpsMIEHHS, 4 TAKXKE OCEBBIX HATPY30K TP HAJTUYHUH
BHYTPEHHETO JJABJIE€HUA. DTU KOHLENIIUUA U YPABHEHUA
34TEM UCTIONb3YIOTCA JIIS JEMOHCTPALIY TOBEJEHUA
I'T B HEKOTOPBIX TPAKTUYECKUX CUTYAIIUAX, TAKUX KaK

AHHOTaALMM AOKNAA0B,
npeAcCTaBNeHHbIX Ha

koHdepenymn n BoictaBke SPE/
ICoTA 2015 no KONTIOOMHIY M
BHYTPMCKBAXXMHHbLIM paGoTam

SPE/ICoTA Coiled Tubing &
Well Intervention Conference &
Exhibition 2015 Abstracts

CT technology and manufacturing process.
This understanding, coupled with the goal of
developing new CT grades that satisfy new
market demands, has resulted in a complete

redesign of the CT technology and manufacturing

process. Extensive trials have been performed,
and a prototype manufacturing facility has been
constructed to produce new tubing grades.

The paper presents comprehensive information

on the new CT grades, their performance in
various environments under a wide range of
loading conditions, as well as the qualification of
the new tubing grades for field use. This allows

CT operators and users to select more suitable CT

grades for their applications. These new tubing
grades also can enable field operations with

coiled tubing that cannot be conducted safely and
reliably with the currently available tubing grades.

2. Residual Curvature and Moments in
CT due to Bending
Kenneth R. Newman (Athena Engineering Seruvices)
ABSTRACT

When CT with internal pressure is bent around
the reel or guide arch, and straightened in the
injector chains, it experiences both plastic and

elastic deformation. This results in internal residual

stresses which cause bending moments and
residual curvature. A “straightener” can be used

to reverse bend the CT, which causes it to be faitly
straight (no significant residual bend) but it still

has significant residual stresses. Residual curvature

and stresses decrease the buckling load (the CT is
more prone to buckling) and cause safety issues
if the CT is suddenly released. They can affect

the fatigue life, but they are not in themselves an

indicator of the amount of fatigue damage (as some

have mistakenly thought). This paper presents
the concepts and equations used to determine
the residual curvature and residual stresses for a
sequence of bending events, axial loadings, with
internal pressure. These concepts and equations
are then used to demonstrate the behavior of CT

for several practical situations such as when it is run

in and out of a well, and when it passes through a
straightener.

3. Coiled Tubing Intervention Riser
System Coy Courtois, and Sid Mebarkia
(Chevron)

ABSTRACT

Chevron’s portfolio of subsea assets in the Gulf }
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TEXHOJIOI'MU

CITYCK B CKBXKHHY U ITO’BEM HA IIOBEPXHOCTD, 4 TAKIKE
IIPOXOXK/IEHHUE YEPES «PACTPAMHUTED>.

3. KOJITIOOHMHTIOBAS CHCTEMA JIJIS IIPOBEICHHS
BHYTPHCKBA’KHHHBIX pa0OT 9epe3
BOJOOTAE/IAIOIIYIO KOJIOHHY
Koit Kypmya, Cuo Mebaprua (Chevron)
AHHOTALIMA

CHMCOK aKTUBOB KOMITAaHUH Chevron B MEKCUKAHCKOM
3aJIUBE YBEJIMYUTCS 60JIEE YEM B [IBA PA34 B TEUCHUE
OMMKANIINX [IATH JIET. BCKOpe 6y1eT Nony4deHa NepBas
HedTh Ha TpoeKTe Jack/St. Malo, 6yAeT 3aKOH4YEHA
pazpaboTrka mecTopoxaeHust Buckskin Moccosin, a
TAKXKE PACIIUPATCI UMEIOITUECS TOJBOJJHBIE AKTHUBEI
KOMIIAHUU Ha MeCTOpOKIcHUAX Tahiti u Blind Faith,
Brutouas Tahiti 2 u Blind Faith 2. Temmier oTr60pa u3
MO/JBOJJHBIX CKBA’KMH, KAK [IPABUJIO, MEHBIIIE TAKOBBIX HA
UX KOHTUHEHTAJIBHBIX aHAIOraX. OJHUM U3 BAXKHEUIINX
(PaKTOPOB ABJAETCA OTHOCUTEIBHO BBICOKASI CTOUMOCTD
BHYTPUCKBAKMHHBIX PA0OT HA NTOJBOAHBIX CKBAXXUHAX.
be3 npoBeeHN s YACTBIX BMEIATENBCTB IS NOAACPKAHU A
MPOU3BOJIUTEIBHOCTH CKBAXKUH MHOT'O OapPENE OCTAIOTCS
B racte. Ha mectopoxaenuu Blind Faith komnanus
Chevron 3aHUMAETCA UCCIETOBAHUAMU AJIBTEPHATUBHBIX
TEXHOJIOTUN HA 643€ MIABYYHUX I1JIATHOPM, KOTOPBIE
3HAYUTEIBHO YIy4IIAI0T SKOHOMHUYECKHE ITOKA3ATEIHN
CKBAXXWH ITyTEM YMEHBIIEHUS UIH YCTPAHEHUA
HEOOXOMMOCTHU B OCYIIECTBIEHUU CKBAKMHHBIX
onepanuii Mpyu NOMOIIY CIIENUATU3UPOBAHHBIX KOPAOJIEN.
KJiTro4eBOI1 TEXHOJIOTHUEN ABIAETCS KOITIOOMHIOBAS
CHCTEMA 15 IPOBEICHUS BHYTPUCKBAKMHHBIX PA0OT
4epes BOAOOTAEISIONTyIo KOJOHHY (CTIR), koTOpas
NPEAOCTABIIACT IIPSMOM BEPTUKAJILHBIN JOCTYII K BBIKUHOM
JIMHWH, UAYIIEN OT YCThA OABOSHOM CKBAKUHBI, C
w1aT(OPMBL [TOCKONIBKY UMEETCS IPSAMOM AOCTYII JJIA
T'UOKOI TPYOBL, BHYTPHUCKBAKMHHBIE PAOOTHI, BKJIIOYAs
KHUCJIOTHBIE OOPA0OTKH, MEXAaHU3UPOBAHHYIO JJOOBIYY,
YAAIEHUE TUPATOB U JP., CTAHOBATCA SKOHOMHYECKHU
11€71€CO06pa3HbIMU. O61ACTb IPUMEHUMOCTH I'T]
OJJHAKO, OKA3BbIBAETCSI OTPAHUYEHA, YTO JETIAET IPAMOI
BEPTUKAJIBHBIIN JOCTYI K JOHHOIM (DOHTAHHOU apMaType
YAEIOM 60JIBIINX U JOPOrux cyaos. Cucrema CTIR ne
SIBJIACTCS TTIOJIHOLIEHHOM 3aMEHOM BHYTPUCKBAKMHHBIX
paboT Ha 6a3€e CIIENUATU3UPOBAHHBIX CY/IOB, HO IIO3BOJIAET
BBITIOJIHATH HEKOTOPBIE PAOOTHL

4. IIoATrOTOBKA K YCIIEXY KOJITIOOHHIOBOI'O
OypeHus

M. Pocc, C. MarJlagnur (BP Exploration Alaska Inc.); /]oc. MujiH,
K unnep, K. Hnemuu, P. Xappuc (Norvthern Solutions LLC
Alaska)

AHHOTALIMS

KonTiobuurosoe 6ypenue (Kb) cTano yCcrenHom u
3PEJION TEXHOJIOTUEH B ITPOLIECCE ITPOJTOIKAIOMIENCS
Pa3pabOTKH MECTOPOKACHUE CEBEPHOM YaCTU AJISICKU.
JIOKJIa/1 B IETAJISAX OMUCBIBAET PA3PAOOTKY HOBOM
TEXHOJIOTUH 3aKAHUYUBAHUS, KOTOPAS O3BOJISET ONIEPATOPY
MJIAHUPOBATH U PA3MENATH TOYKH BbIXO/1A M3 OO6CATHOU
KOJIOHHBI B 3aPaHEE NPEAYCMOTPEHHBIX MECTAX CTBOJIA
CKBa>KMHBIL, YTOObI O6b1714 BO3MOKHOCTbD UCIIOJIb30BATh UX
B OyyIIIEM IO MEPE PA3PAOOTKU CKBAKMHBL CTHUMYJIOM
JUIS HAITUCAHU A TTOCJIY2KUIN HOBBIE TEXHOJIOTUH B OOJIACTHA
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of Mexico is poised to more than double in the
next 5 years starting with First Oil of Jack/St.
Malo, the development of Buckskin Moccosin,
and the expansion of its existing Tahiti and Blind
Faith subsea development assets such as Tahiti

2 and Blind Faith 2. Subsea well recovery rates
typically underperform when compared to their
surface well counterparts. One significant factor
is the relatively high access costs for subsea well
intervention. Without frequent intervention to
maintain well performance, a lot of barrels are left
behind. At Blind Faith Chevron is investigating
platform-based intervention alternatives that
dramatically improve economics by reducing or
eliminating the need for vessel-based intervention.
A key enabler is the Coiled Tubing Intervention
Riser (CTIR) system that creates a direct vertical
access point to the flowline riser from the
platform. With the flowline accessible by coiled
tubing, services such as acid stimulation, artificial
lift, hydrate remediation, etc. become feasible.
The reach of the coiled tubing is limited to the
pipeline end terminations of the riser flowlines
making direct vertical access to the subsea trees
still a job for the large, expensive vessels. The
CTIR system does not replace the need for vessel-
based intervention, but it does support some well
intervention options.

4. Preparing For CTD Success

M. Ross and S. McLaughlin (BP Exploration Alaska
Inc.); J. Milne, C. Diller, C. English, and R. Harris
(Northern Solutions LLC Alaska)

ABSTRACT
CTD (Coil Tubing Drilling) has become a mature
and successful technology in the continued
development of the northern Alaska oilfields.
Driven by advancing existing product limits and
embracing new technologies, this paper details
the development of a new completion technology
that allows the operator to plan for and place pre-
determined casing exit points within the wellbore
to be accessed in the future as the well matures.
This new technology addresses many of the
typical limiting factors faced by operators when
identifying future CTD candidates by reducing the
typical preparation time, costs, and equipment
limitations currently available to them.

This technology allows operators to plan for
the life of the well at the completion phase.
This reduces CTD preparation costs, provides
simplified zonal isolation flexibility, and allows



Kb u pacmumpeHnue rpaHull €ro IpUMEHUMOCTU. DTa HOBAs
TEXHOJIOTUS YYUTHIBAET MHOTUE TUITUYHBIE (DAKTOPHI
OI'PAHUYECHUM, C KOTOPBIMU CTAJIKUBAIOTCS OIEPATOPLI IIPU
OnpeJE/IEHUH OYAYIIUX KaHAUAATOB 111 KB, 1 cHukaeT
BpEMs HA IIOATOTOBKY, CTOUMOCTD U OI'DAHUYEHUS,
CBSI3AaHHBIE C OOOPYNOBAHUEM, IPU TPOoBeAcHUN KB.

DTA TEXHOJIOT'US IIO3BOJISIET JOOBIBAIOIINM KOMITAHHSIM
IUIAHUPOBATD *KU3HEHHBIN LIUKJI CKBAKUH €€ HA CTAAUU
UX 3dKAHYMUBAHUA. DTO CHIXKAET CTOUMOCTD ITIOATOTOBKHU K
KB, o6ecrieunBaeT riOKOCTb U IPOCTOTY IPU PA30OIIEHUHN
WHTEPBAJIOB U O3BOJIAET TP HEOOXOAMMOCTH BBIXOIUTh
U3 BEPXHUX 30H B IEPBYIO OUepeNb. TEXHOIOI U CHUYXKAET
PHCKH U CTOUMOCTbD IIPH BBIXO/E U3 CABOCHHBIX KOJIOHH
HKT, ycTpaHsisi pU 3TOM HEOOXOAUMOCTD B OCTABIICHHUH
B PafOHE TOYKH BBIXO/1d OTKPBITYIO OO6CAAHYIO KOJIOHHY/
XBOCTOBHK OOJIBIIOTO JuaMeTpa. [locneaHue MoryT
CO371aBaThb IPpO6IeMBI TpU KB. O2KHUIA€TCA, 9TO YIYUIIEHUSA
U OITUMM3ALIM JAHHOM TEXHOJIOI'UH 3aKAHYUBAHMA B
OyAyIIEM O3BOJIUT JOOUTBHCA 3aKaHUMBAHUA (IpU KB)
CKBa’>KMHbI HECLIEMEHTHPOBAHHBIM XBOCTOBUKOM IIPU
COXPAaHEHNU BO3MOKHOCTH PAa300IIEHN A NHTEPBAJIOB B
npeaenax CTBOIA CKBAKHUHBL

5. PazmeniaeMasi Ha KOJTIOOHHI'€ TEXHOJJIOT ST
MI'PII B rOpHU30HTAJIBHBIX CKBAXKHHAX: OIIBIT
IIPHUMEHECHHUA HA MECTOPOXKIAeHUH B Erunre
E.A60ens Kapum, M. Canax (Kbalda Petroleum);

A Do appan, b. Konpao, A. Dne beavmazu (Halliburton —
Boots & Coots)

AHHOTALIMA

BypeHne rOpu30HTAIBHBIX CKBAXKHH C MOCIEAYIOMINM
Ppa3MEIIEHUEM HA KOJITIOOUHTE CUCTEM JJIS
MHOTOCTAJUHHOI'O TUPABINYECKOIO PA3PbIBA IIJIACTA
(MTI'PIT) ceriuac ABAAETCA IPOBEPEHHDIM PELIEHUEM JJIs1
Pa3pabOTKH 3PEJIBIX MECTOPOKICHUI U3-32 TOT'O, YTO
MO3BOJISIET BOBJIEYD B JOOBIYY OOJIBIIIE TPOAYKTUBHBIX 30H.

Mecropoxkenus Khalda u Umbarka SBisiioTCS 3pebIMHu
MECTOPOXKACHUSAMU, PACIIOJIOKEHHBIMU B ITYCTBIHE
3anaJgHou yacTy Erunra. OHU XapaKTepU3yIOTC HU3KUM
IUTACTOBBIM JJABJIEHUEM U HACJIOEHHBIMHU CJIAHIIEBATBIMU
eCKaMU (BepXHeOaxapuickoe o6paszoBaHue). Ux
3aI14CHI YITIEBOJOPOAOB OYEHD 3HAYUTENBHBL OTHAKO
M13-32 UX OTHOCUTEIBHO HEOOIBIION MPOHUIIAEMOCTH
Y1 MQJIOMOIIIHBIX IUIACTOB OYEHB TPYAHO BECTU HA HUX
pEHTA6ENBHYIO OOBIYY 6€3 TpuMeHeHus ['PTL

Hacroammin oK/, AA€T BCECTOPOHHEE OIINCAHNE
YPOKOB, IOJIYYEHHBIX B PE3YJIBTATE JIBYX ONEPALINN C
UCHOIB30BAHNEM TeXHONMOru I'PIT Ha KonTIOONHTE. T'OKas
Tpy6a IPUMEHSIACH B ITporiecce MI'PIT 1 JOCTHKEHU ST
MaKCHMAaJIbHBIX YPOBHEN TJOOBIYN HA MECTOPOXKACHUN U
MHOBBIIEHUSA 3(PPEKTUBHOCTH oneparuii MI'PIT.

6. PaguansHOe GypeHHE BOCCTAHABIHBAET
JIOOBIYY HA CTAPOM MECTOPOKAeHuHU B Kurae:
NPAKTHIECCKHUH IIPHUMED

H. Jlu, IT. A1, K. Ten, @. 2Kan (Tarim Oilfield, Petro China);
L. Tlen (Chang Qing Oilfield, PetroChina); 2K. JIro,

1. 2Kamn, b. Koy (1arim Oilfield, Petro China)

AHHOTAILIMSA

B 3101 paboTe 1a€TCSA KPATKOE OMTUCAHUE ONIEPAIIUH IO
MOBTOPHOMY 3aKAHUYMBAHHIO CTAPOT'O MECTOPOXKACHUSA C
OPUMEHEHUEM PAAHUATBHOIO T POMOHHUTOPHOTO Oy PEHMUSL

AHHOTaALMM AOKNAA0B,
npeAcCTaBNeHHbIX Ha

koHdepenymn n BoictaBke SPE/
ICoTA 2015 no KONTIOOMHIY M
BHYTPMCKBAXXMHHbLIM paGoTam

SPE/ICoTA Coiled Tubing &
Well Intervention Conference &
Exhibition 2015 Abstracts

upper zones to be exited first if required. The
technology reduces the risks and cost of dual
string exits, while removing the need to leave an
exposed large bore casing/liner at the exit point
that could create difficulties during CTD drilling.
Future advances and optimization of completion
designs are expected to provide a cementless CTD
liner completion while retaining zonal isolation
capabilities within the wellbore.

5. Coiled Tubing Deployed Multistage
Horizontal Fracturing Technology:
Lesson Learned and Case History in
Egypt

E.Abdel Kareem, and M. Salab (Khalda Petroleum);
A.El Farran, B. Conrad, and A. El Beliagy,
(Halliburton — Boots & Cools)

ABSTRACT

Economic production from marginal reserves
in mature fields has always been a major
development challenge. Drilling horizontal wells
and deploying coiled tubing (CT) multistage
hydraulic fracturing stimulation treatments is now
a proven solution for mature field development
because it exposes more stimulated production
Zones.

Khalda and Umbarka fields are two mature fields
located in the Egyptian Western Desert. They are
characterized by their low, depleted reservoir
pressure and laminated shaley sands (Upper
Bahariya formation). Their hydrocarbon reserve
contents are significant. However, because of their
relatively low permeability and thin layers, it is
very difficult to produce economically from this
formation without using hydraulic fracturing.

This paper provides a comprehensive
description of the lessons learned from two case
histories where CT fracturing techniques for
multistage stimulation were applied to achieve
maximum production in the field and improve the
efficiency of multistage fracturing operations.

6. Radial Jet Drilling Revitalizes Deep
Aging Field in China: A Case Study

N.Li, P.Yang, X. Teng, and F. Zbang (‘TarimOilfield,
PetroChina); J. Peng (Chang Qing Oilfield,
PetroChina); Z. Lu, T. Zbang, and B. Zhou
(1arimOilfield, PetroChina)

ABSTRACT

This paper outlines the recompletion of an old
field using radial jet drilling, RJD. The reservoir
in K-block, Tarim oilfield of China is a siltstone
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ITpOAYKTHUBHBINA KOJIJIEKTOD, PACTIONIOKEHHBIN B 610Ke K
MecTtopoxaeHus Tarim (Kurar), mpeacTaBiseT CO60r
AJIEBPOJIMTOBBIN IUIACT C HU3KON IIPOHMIIAEMOCTBIO U
MIOBPEK/IEHUAMM, BBI3BAHHBIMU Oy POBBIMH PACTBOPAMH.
CoueTaHue HU3KOH MMPOHUITAEMOCTHU U MPOAYKTUBHOCTH
MIPU TPAJULIMOHHOM BEPTUKAJIbHOM 3aKAHYUBAHUH U
Manor 3(P@MEKTUBHOI TOJIIINHE IIJIACTA, A TAKXKE HEJOCTATOK
JIEMIEBBIX METOAMK ITOBBIIEHN I€ONTA CKBAXKUH IIPUBEINA K
YMEHBIIEHUIO YPOBHEN JOOBIUM.

B 2012 rogy oneparop MECTOPOKAECHUA HAYAJ IIPOTPAMMY
PaAraIbHOIO I'MIPOMOHUTOPHOI'O OYPEHUA C LIEJIBIO
MOBBIIIEHUA HEPTEOTAAYHN. PalnaIbHOE T'HJIPOMOHUTOPHOE
OypEHME ABIAETCA JEMIEBOM U AKOJIOTUYECKH 6€30ITACHOM
TEXHOJIOTUEH, IO3BOJIAIONIEN OYPUTh MHOKECTBEHHBIE
TOPU3OHTAIBHBIE GOKOBBIE CTBOJIBI MAJIOT'O JUAMETPA U3
BEPTUKAJIBHOT'O UJIA IIOYTU BEPTUKAJIIBHOTI'O CTBOMIA. OHO
XOPOIIO NPUMEHHUMO KaK 11 HOBBIX, TAK 1 VIS CTAPBIX
CKB4KHH C JUIMTEIBHOU HCTOPHUEH JOOBIYH.

Hacroamas paboTa OIUCHIBAET UCTOPHIO 3aKAHYMBAHUA
U OPraHU3A UM JOOBIYH HA BEIIIEYIOMSAHYTOM
MECTOPOXK/ACHHH, 4 TAKXKE OO0OIIAET JAHHBIE 110 JeOUTAM
CKBAXKWH JJO U IOCJIE IIPOBEJICHHBIX PA6OT. B pesynbrare
BBIIIOJIHEHHBIX OIIEPALIMH OOIINH YPOBEHD JOOBIYU
BBIpOC 1TouTH HA 300%. SICHO BUJIHO, YTO PAAHUATIBHOE
TUAPOMOHUTOPHOE OYPEHUE MOXKET ObITh PEHTAOCIBHOM
TEXHOJIOTUEH, TIO3BOJIAIONIEN ITOBBICUTh HEPTEOTAATY
HETTTyOO0KO 3AJIETAIONINX KOJIEKTOPOB C BLICOKUM
MIPOLIEHTOM OCTATOYHOM HEPTH, KOTOPAA HE MOXKET
OBITh U3BJIEYEHA IPU IIOMOITH TPAJAULIMOHHBIX METOJUK
3AKAHYUBAHUSL.

7. YcrenrHoe NPUMEHEHHE KOJITIOOHHTA IIPH
IIPOBEJICHUH BHYTPHCKBAKHUHHBIX PAa0OT

B IIOABOJHBIX CKBAKHHAX C OI'POMHBIMH
OTXOJAMH OT BEPTHKAJIH: AHAJIH3 HA IIPHMEpe
4-X CKBAa:KHH B POCCHHCKOM 9acTH Kacimurimckoro
MOPA

K.Bypoun, P. Masumos, I1. bpaskos, M. JIobos,

A. Kuuuzun, B. Cmenanog (dLlmombeporce»); /1. Enucees,
A.Semuuxumn, A. baxoe (JIyKot-HuicHegoIHCKHePpms»)

AHHOTALIWA

MecTtopoxaeHue uM. FO. Kopuaruna pacnosioxeHo
B CeBepHOI yacTu Kacniuitckoro mops. IIpobypeHHbIE
CKBAKUHBI UMEIOT OOJIBITHE OTXOABI OT BEPTHKAIN
(OTHOIIEHNE N3MEPEHHON KOHEYHOH ITTyOMHBI K
BEPTHUKAJIBHON INTYyOMHE COCTAB/IAET 60bMIe 3,0).
H3mepeHHasd KOHEYHAs ITTyOrHa cocTasnsgeT 7200 M,
TOIVIA KAK BEPTHUKAJIbHASA [TTyOHHA — TOIBKO 1560 M.
DTO NPEACTABISIO COOOM CEPHE3HOE UCITBITAHUE
IPU IPOBEAEHUN BHYTPUCKBA)KMHHBIX PA0OT C
MIPUMEHEHUEM KONTIOOUHT4, 1A2KE C HCIOJIb30BAHUEM
BBICOKOTEXHOJIOTUYHBIX I'M/IPABIUYECKUX TPAKTOPOB.
OrpaHudYeHHOE Paboydee NPOCTPAHCTBO, OTPAHUYIECHU
10 BECY, CJIOKHASI TEOMETPUA CKBAXXUHBL, OCOOEHHOCTHU
3aKAHYUBAHUSA U OTCYTCTBHE ONBITA IIPU IPOBEACHUN
KOJITIOOMHTOBBIX ONIEPAIUI B YCJIOBUAX MIETb(A
Kacnuiickoro Mopst Tpe60BaIN IIPOBEACHU S CJIOKHBIX
O IOTOBUTENIBHBIX MEPOIIPHUATUL JIJI1 ONTUMH3ALINU
PaboT, BEI6OPA NOAXOAAMUX CKBA>KUHHBIX MHCTPYMEHTOB
M IIOATOTOBKH HAJEKHOM CXEMBI pa3MenieHnnd. Hacroamas
CTaTbhs OIUCKHIBAET TPYAHOCTU, BOHUKIIHE IIPU
MO IOTOBKE MPOEKTA, IOHUCK U PEMIEHUE ITPOOJIEM B XOZIE
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formation with low permeability and was
damaged by drilling mud. The combination of low
permeability, low productivity from traditional
vertical completions in a thin net pay, and lack of
low-cost techniques to improve well productivity,
caused the production to dwindle.

In 2012, the operator implemented a program
of radial jet drilling to enhance field production.
Radial jet drilling is a low-cost, environmentally-
friendly technology to drill numerous small
diameter horizontal laterals from a vertical or
near-vertical wellbore. It works in both new and
old wells that already have a production history.

The present paper outlines the completion and
production history of the field, summarizes the
workover efforts and the production data before
and after the workovers. The results show that
nearly a 300% production increase was obtained.
It can be clearly seen that radial jet drilling is a
viable technology for improving the productivity
of shallow reservoirs that still have significant oil
in place that can’t be produced with the existing
conventional completions.

7. Successful Offshore Coiled tubing Well
Intervention in Mega-Reach Wells in the
Russian Caspian: A 4-Well Case Study

K. Burdin, R. Mazitov, P. Bravkouv, M. Lobov,

A. Kichigin, and V. Stepanov (Schlumberger);

D. Eliseev, A. Zemchibin, and A. Byakov
(Lukoil-Nizbhnevolskneft)

ABSTRACT

Korchagin oilfield is located in the northern part
of the Caspian Sea. Drilled wells are mega-reach
(MD/TVD ratio greater than 3.0) with measured
total depth (MD) up to 23,622 ft [7,200 m] and
vertical depth of only 5,118 ft [1,560 m]. This
presented a great challenge for coiled tubing (CT)
well intervention even with the help of state-of-
the-art hydraulic tractors. Limited working area,
weight restrictions, challenging well geometry,
completion features and lack of experience in
offshore CT operations in the North Caspian Sea,
required complex pre-job activities to optimize job
design, select proper downhole tools and prepare
a robust layout plan. This paper will illustrate
the project preparation challenges, on-the-job
troubleshooting and workflow, supported by the
well case studies and results from the first CT
operation in Northern Caspian Offshore. Lessons
learned from the project, where all defined
objectives were achieved with zero HSE (health,



PaboT, a TAKXKE CaM pabouuit mponecc. Takxke NPUBOJAATCS
OPAKTUYECKUE IPHUMEPHI U PEZYIBTATHI IEPBBIX O(PIIOPHBIX
KOJNITIOOMHTOBBIX OIIEPAIIUIT B CEBEPHOU YaCcTU KaCIIHUICKOro
MOPsL. YPOKH, OJIyYEHHBIE BO BPEMS IPOEKTA, B IIPOLIECCE
peanu3anuu KOTOPOro ObUIN JOCTUTHYTHI BCE 1LIEJIU IIPU
OTCYTCTBYIONIUX MHITUJICHTAX, CBA3A4HHBIX CO 3IOPOBLCM U
©€30MACHOCTBIO NTEPCOHAA, TAKIKE OBLIN 3a(PUKCHPOBAHBI
JULSL OYIyIIUX KAMITAHHUH CO CXOKUMHU pAOOYHMMU YCIIOBUSAMHU.

8. II0JIOMKH U ITOBPEKTCHUA
O0OPYZOBAHUS U THOKHX TPYO, CBA3AHHEBIE C
MHKPOOHOJIOTHIECKOM KOPPO3HUEH

Crxom Llepman, /]yaitn GpayHau, Capruc Kaxaoxcan
(Trican Well Service)

AHHOTALIMA

Mukpobuonorudeckas Kopposus (MBK) 6b11a npyryacTHa
JIMIIb K HECKOJIBKMM IIPO6JIEMAM, CBI3aHHBIM C KOPPO3HUEH,
KOTOPBIE IPOSBISIUCE B IIPOILIJIOM B HE(PTECEPBUCHOM
nuHAyCTpUN. C HEAABHUX ITOP UHAYCTPUS UCITBITBIBAET
HAIUIBIB CJIY44€B MTOBPEXIACHUS OOOPYIOBAHUS, CBA3AHHBIX
C MUKPOOHOJIOTTYECKOU KOPPO3UE. DTOT OBICTPBIA POCT
npostBiieHHI MBK COBITa1aeT IO BpEMEHU C NEPEXOIOM
HAa HETPAAUIIUOHHBIE UICTOYHHUKU BOABL 10 MEpe TOro Kaxk
4ucTas BoAa 1t nposeneHns [PIT v BHY TPUCKBAXKMHHBIX
pPaboT CTAHOBUTCS BCE MEHEE JOCTYITHOI, TJOOBIBAIOIIE
KOMITAHUU BBIHYKJEHBI UCIIOJIb30BATh A/ITEPHATUBHBIE
UCTOYHUKU BOJIbL, BKJIIOUAs IEPEPAOOTAHHYIO BOAY U3
CKBaKUHBIL, IIOITYTHYIO BOAY U JAXKE «CEPYIO BOAY» C 3ABOJOB
O O6PAOOTKE CTOYHBIX BOJ. B HEKOTOPBIX CIIy4asax
nepepaboTaHHasA BOAA IPOJAETCS U IEPEXOJUT OT OJHOH
KOMITAHHMU K APYTOW, TE UCTIOIB3YETCA 11 PA0OT HA
JPYTUX CKBAKUHAX. HE3aBUCHUMO OT UICTOYHHKA BOJIBI,
UCIIOIB3yEMOI'O J11 KOHKPETHOU CKBAXKMHHOM OIIEPALIUH,
TO 7K€ OOOPYJOBAHUE K EMKOCTH JIJI IIEPEBO3KH BOJBI
UCTIOJIB3YIOTCA I NOCHAEAYIOMUX onepanui o I'PIT.

Takoe «<KOMMYHAJIBHOE» UCIIOJIb30BAHHE OOOPYAOBAHUA
JUIA TIEPEBO3KU U BDEMEHHOT'O XPAHEHM S BOABI ABJIACTCA
HUJEATIBHOM CUTYALUEN U PACIIPOCTPAHEHUA OAKTEPUI
OT OTHOT'O BOJAHOI'O XPAHWJININA K APYTroMy. [laxe eciin
BOJIHBIN UCTOYHUK, UCIIOJIb30BABIIHICS /17151 3a60Pa BOZBI
JUI HE(PTECEPBUCHBIX PA6OT, HE COLEPKUT BPEAHBIX
OAKTEPHUH, BOAA BCE PABHO MOXKET OKA3aThCA 3aTPSA3HEHHOIM
MPY TPAHCIIOPTUPOBKE WK BDEMEHHOM XPAHEHWUH IIEPE],
3aKAYKOU B CKBAKUHY.

JaHHBIN TOKJIA/] COAEPKUT 0630 NPEKIEBPEMEHHOT'O
BBIXO/IA U3 CTPOSA KOITIOOMHIOBOI'O, HACOCHOT'O U IPYT'OT'O
HePTECEPBUCHOTO OO0OPYAOBAHUA U3-34 ITIOBPEXIEHNM,
UHAYLUMPOBAHHBIX MBK.

9. CeIeKTUBHASI 00PAGOTKA C HCIIOIb30BAHHEM
CaMOPACIATAOUIETOCA 3AKYIIOPHBAIOLIETO
are’HTa U ruOKO TPyOsI Juamerpom 38,1 mm
Ha CTAJHH 3AKAHYHUBAHU A

Pomenw Kyaopac, I'unvepmo Iunsé, I'usoapoo Pamupec
(PEMEX); Purciapoo Poopuzec, Kamsa Kamnoc (Halliburton)

AHHOTALIMS

7151 CENEKTUBHOM OO6PA0OTKU CKBAXKUHBI CO CIIOKHBIM
3aKAHYUBAHUEM, BCKPBIBAIOIIEN ECTECTBEHHO-
TPEMNHOBATBIN KapOOHATHBIN KOJIJIEKTOP, HA 3PETIOM
MECTOPOXKACHNH ObLJIO HEOOXOIMMO MPUMEHECHUE
CaMOPACTIAJAIOMIETOCS 3AKYIIOPUBAIOIIETO areHTd. JJOCTaBKa
ObLIa OCYIIECTBJIEHA IIPU IOMOITYA TMOKOM TPYOBI TUAMETPOM

AHHOTaALMM AOKNAA0B,
npeAcCTaBNeHHbIX Ha

koHdepenymn n BoictaBke SPE/
ICoTA 2015 no KONTIOOMHIY M
BHYTPMCKBAXXMHHbLIM paGoTam

SPE/ICoTA Coiled Tubing &
Well Intervention Conference &

safety and environment) incidents, were also
captured to assist in future campaigns with similar
operational environment.

8. MIC Related Coil Tubing Failures
and Equipment Damage

Scott Sherman, Duane Brownlee, and Sarkis
Kakadjian (Trican Well Service)

ABSTRACT

Microbial influenced corrosion (MIC) has been
implicated in few corrosion-related challenges
in the well service industry in the past. Recently,
the industry is observing an influx of MIC-related
equipment damage. This upsurge of MIC coincides
with a switch to unconventional water sources.
As fresh water for fracturing operations and well
interventions becomes less available, operators
are forced to use alternative water sources such
as recycled flow-back water, produced water,
and even ‘grey water’ from wastewater treatment
plants. In some instances, recycled water is sold
from one operator to another for operations on
other pads. Regardless of the water source for a
particular well treatment operation, the same
water-hauling equipment and tanks are used for
successive hydraulic fracturing operations.

This ‘communal’ use of water hauling and
temporary water storage equipment is an ideal
situation for bacteria to move from one water
repository to another. Even if the water source
used to supply water for oilfield operations is
free from harmful bacteria, it may still become
contaminated - in transport or temporary storage
vessels - before it is pumped downhole.

This paper is an overview of premature coil
tubing and other well servicing equipment failures
and pumping equipment damage that is related
to MIC.

9. Selective Stimulation Using Self-
Degrading Diverter Deployed with
11/2-in. CT During Completion Stage
Romel Cuadras, Guillermo Guillot, and Gildardo
Ramirez (PEMEX); Ricardo Rodriguez, and Katya
Campos (Halliburton)

ABSTRACT

To selectively stimulate a well with a complex
completion in a naturally fractured carbonate
reservoir in a mature field, the use of a self-
degrading diverter deployed by rigless means
through 1 1/2-in. coiled tubing (CT) was necessary
in addition to an effective acidizing schedule
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TEXHOJIOI'MU

38,1 MM. Takoke 6pU1a Pa3paboTaHa CXEMA KUCJIOTHBIX
06pabOTOK C IPUMEHEHUEM MOAU(PHUKATOPOB OTHOCUTEIBHON
MPOHUIIAEMOCTHU B KA4E€CTBE JOMOTHUTEIbHBIX OTKJIOHUTEIECH
nOTOKA. CKBA>KMHA ObLIA 3aKOHYEHA KOMOMHUPOBAHHOM
06CaAHON KOJIOHHOM JUaMeTpoM 127 MM (B HUKHEN

YaCTH — XBOCTOBHUK CO IIEJIEBBIMU TPOPE3AMU, B BEPXHEN —
CBOOOAHASI 00CA/THASA KOJIOHHA) U IByMs IEP(POPUPOBAHHBIMU
UHTEPBAIAMU CBEPXY.

IlepBOHAYAJIBHO ObLIA IPOBELEH MHEPTHASI OOPabOTKA
npu 3akadke 500 6appeneit paCTBOPUTEIS Yepe3 MIECICBOU
XBOCTOBUK JIJI5I OLIEHKH 30HBI, PACIIONIOXKEHHOI HITXKE. [Tocie
3TOrO IPOTrPaMMa ONIEPATOPA MECTOPOXKACHUS BKJIIOYAJIA B
cebs 106aBIEHUE ABYX NEP(HOPUPOBAHHBIX UHTEPBAJIOB B
BEPXHEN YACTU.

CNOXKHOCTB IPEJCTABIAIA HEOOXOAUMOCTD B 3(P(PEKTHUBHOI
06pabOTKE BEPXHUX UHTEPBAJIOB IIPU OTHOBPEMEHHON
MU3O0JIALIMY HUYKHEN 30HBL [Tocie KOHCynbranun
HePTECEPBUCHAA KOMIIAHU A TOPEKOMEH/JOBAJIA
BPEMEHHYIO U30JIALINIO HUKHENM 30HBI ITPU TOMOIITHA
CaMOPACTIAJAIOMIETOCS 3AKYTIOPUBAIOIIETO AT€HT4, KOTOPBIH
JIOJIZKEH OBbITB OCTABJICH Npu nnomouu I'T suameTpom
38,1 MM, 1 HEMEJIJIEHHYIO OOPAa0OTKY BEPXHUX UHTEPBAJIOB
MPY IOMOIIY 3aT'yIIIEHHOM KUCIOTBI U MOANU(PUKATOPOB
OTHOCHUTEIBHON NMPOHUIIAEMOCTHU B KAYECTBE OTKJIOHUTES.

10. IIpeogosieHHe TPYySHOCTEH, CBA3AHHBIX C
OOJIBIIIUMH OTXOIAMH OT BEPTHKAIH, Ipu I'PII
B 3aTPYOHOM IIPOCTPAHCTBE

JI. Kacmpo, C. Kpetie, P Muwuenu, C. Jlusecky (Baker Hugbes)

AHHOTALIMA

Bce 60bl1e JOOBIBAIOINX KOMITAHUN BUJAT IPEUMYILIECTBA
B LIE€JIEBOM 3aTPYOHOM I'PIT B rOPU3OHTAIBHBIX CKBAKUHAX.
Haunboee 9acTo UCIOIb3YEMBIT METO/] IPOBEICHU
3aTpyoHoro I'PIT B CIIIA BKJTIIOYA€ET B CE6A YCTAHOBKY
nep@OPHUPOBAHHBIX My(T NPH 3aKAHUYNBAHUYN CKBAKIHBI,
AKTUBAIU KOTOPBIX IPOU3BOANTCS MPH IOMOIIIH
pasobmaonero nakepa. [lleppoHavaabHO ONEPaliuu
ITPOU3BOMINCH B 60KOBBIX CTBOIAX JTHHOM 610—915 M.
OnHAKO CEeNYac paboTh OCYLECTBIIAIOTCS B CTBOIAX
IanHOM 10 3050 M. YBETMYEeHHE JJIMHBI OOKOBBIX CTBOJIOB
TPaJULIMOHHO CBA33aHO C TPYAHOCTAMHU JOCTYIIA THOKOM
TPYOBI IIPU KOJITIOOUHI'OBBIX pa60Tax. TpaJulinOHHAs
METOAWKA C UCIIOJIb30BAHNEM ITIOHU3UTENEH TPEHUS SBJISACTCS
HAUO0JIEE YACTO UCIIOIb3yEMOI U3-33 CBOEU TPOCTOTHL
Bropas METOANKA — UCTIOIB30BAHUE THPABIUYECKHUX
MOJIOTOB. X IPUMEHEHUE ABJIAETCA CTAHJAPTOM JJIS
HOBBIMIEHUS 3(PPEKTUBHOCTH ONEPALTUT ITO PA30YPUBAHUIO
KOMITO3UTHBIX ITPOOOK, HO UCITOJIb30BAHUE B PEAJIBHBIX
Onepanuax B JJIMHHBIX TOPU3OHTAIBHBIX CTBOJIAX HE TAK
PacrpoCTPaHEHO.

HacTtosmas padboTa KOPOTKO OIUCKHIBAET ONEPAIIUH 10O
3aTpyoHoMy I'PIT ¢ nCcrmonb3oBaHuEM NEPHOPHUPOBAHHBIX
MY(]T, 2 TAK)KE PA3TUYHBIE METOAWUKU YBEJTMUYECHUS 30HEBI
jpoctyna I'T B GOKOBBIX CTBOMAX. JI€TAJIbHO OITUCAHBI
PE3YIBTATHI PAOOT B YETHIPEX CKBAKUHAX C JJIMHONU
OOKOBBIX CTBOJIOB OT 2200 710 3130 M. OCTaBIIASICS YACTH
JIOKJIa/1a ONMCBIBAET PE3Y/IBTATHI PEATU3ALIMUA ITPOEKTOB
Y ONITHMHU3AUH HA IPUMEPE HECKOIBKUX CKBAXKUH C
OOJNBIINMHU OTXOAAMH OT BEDTUKAIN. ©
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using relative permeability modifiers (RPMs) as
an additional diverter. The well was completed

in combined 5-in. casing (slotted liner at the
lower part and upper free casing) and two upper
perforated intervals.

Initially, a nonreactive treatment was performed,
pumping 500 bbl of solvent through a slotted
liner section to evaluate the lower zone. After this,
the operator’s program involved adding two new
perforated intervals in the upper portion.

Following this, the challenge was to effectively
treat the upper intervals while isolating the lower
zone. After consultation, the service company
recommended temporarily isolating the lower
zone with a self-degrading diverting agent
deployed with 1 1/2-in. CT and immediately
stimulating the upper intervals using a gelled acid
blend system and a RPM as a diverter pumped
during the stimulation phase.

10. Overcoming Extended-Reach
Challenges for Annular Fracturing
L.Castro, S. Craig, R. Micheli, and S. Livescu
(Baker Hughes)

ABSTRACT

More operators are seeing the production
benefits of targeted horizontal annular fracturing.
The most active method of annular fracturing
in the USA involves ported sleeves installed with
the completion and activated via an isolation
packer. Initial operations were in lateral lengths
of 2,000 to 3,000 ft. However, current operations
are planned for accessing up to 10,000 ft laterals.
Increasing lateral length results in the traditional
access challenges faced by all coiled tubing (CT)
operations. The traditional method of lubricant
use is the primary option due to its simplicity.
The second method is to use fluid hammer tools
(FHT). These are industry standard for improving
efficiency in composite plug milling operations,
but their use in genuine extended-reach
operations is not as broad.

This paper briefly covers historical ported
annular fracturing operations and the various
methods of achieving increased lateral reach.
Results from four wells with lateral reach of 7,200
to 10,277 ft are detailed in the paper. The balance
of the paper details operational results and
optimization from several extended-reach wells. ©



POCCUNCKUNIN TOCYOAPCTBEHHbIA YHUBEPCUTET
HEDTUN NUTA3A vm. N.M. T'YBKHA

bazoBbii BY3 HedTerazosoro komnnekca Poccum

26 viroHs 2015 ropa B PoccMinckoM rocyiapcTBEHHOM yHUBepcuTeTe HedTU U ra3a umeHu N.M. TybkumHa
(r. MockBa, JIeHUHCKWUIM NPOCNeKT, 4. 65) coctouTcs

_ IMBEXXAYHAPOJHAS HAYYHO-NPAKTU4ECKASl KOH®EPEHLINA
(X BCEPOCCUNCKASA HAYYHO-MPAKTUYECKAA KOH®EPEHLINA) «<HEDTENMPOMbIC/IOBASA XUMWA»

KoHdbepeHums noceswaeTca 85-netuto PTY HedTh 1 rasa um. .M. lybkunHa. OpraHmsaTtopamm MeponpusaThs BbICTYMNatoT:
MwuHucTepcTBO 0bpa3oBaHus U Haykn Poccniickon Depepaumu, Poccuiicknii rocyaapcTBEHHbIN YHUBEPCUTET HeTH M rasa
umeHu .M. TybkumHa (HaumoHanbHbIV nccnegoBaTenbckmii yHuBepanteT), HOL, «MpombiciioBas xumus», TexHonornyeckas

nnatcdopma «TexHoNnornm pobbI4M U UCMONb30BaHWUS yrneBoAopoaoBy», HIM «HaunoHanbHbIN UHCTUTYT HEedTU 1 rasa.

B koHbepeHUMM NpegnonaraeTcs yyactue npeactasutenen HUW, Bysos, npeanpuatnin n vpm, 3aHUMatoLLMXCA
pa3paboTkol, NPOM3BOACTBOM, NOCTAaBKOW U MPUMEHEHNEM XMMUYECKMX PeareHToB A5t HeTAHOM 1 ra3oBoM
MPOMBbILAEHHOCTN Ha TeppuTopun Poccum u ctpan CHI.

YyacTHMKaM KOHepPeHLMU NPEAOCTaBASETCS BO3MOXHOCTb BbISIBUTb OCHOBHbIE TEHAEHLMWN B Pa3BUTUN MUPOBOTO U
POCCUIACKOTO PbIHKA XMMUYECKMX peareHTOB, YCTaHOBUTb KOHTaKThbl U MONYYUTb HEOOXOAUMYIO MH(OPMALLMIO O COBPEMEHHOM
YPOBHe NPOM3BOACTBA U MPUMEHEHUS XMMNYECKUX peareHToB Al HeTSHOM 1 ra30BOM MPOMBbILLIIEHHOCTY.

TEMATUKA KOH®EPEHLIUW:

® peareHTbl Ans OypeHus, 3aKaHYMBaAHNS N PEMOHTA CKBaXWH; L5 yuacTus B paboTe koHbepeHLMM o 31 mas 2015 T.

® peareHTbl U TEXHONIOMMU X MPUMEHEHNS B MPOLEeccax NoBbILLEHNS
HedTeoTAauYM NNacToB, UHTEeHCMdUKaLUKM JOObIM HeDTY;

® MpUYMEHEHNE XMMNYECKMX peareHToB Npu TpaHCcnopTe HedTU U

I'IpOIZ,CI,I/ITe OHHaVIH-peFMCTpaLWIIO Nno ccblyiKke:
http://gubkinuniv.timepad.ru/event/185991/.

Te3uncobl fokNagoB (He bonee ogHOM CTPaHKLLbI)

HedTenpoayKTOB.;

¢ pa3spaboTka 1 NprMeHeHMe COBPEMEHHbIX 3aLLUTHbIX MaTepuasnos 1 nnm cTaTeio (He Gonee Tpex CTpaHWL) oTnpaenAlTe
MHIMOUTOPOB KOPPO3UU, CONEOTIOXEHMUS U NapadUHOOTIOXEHUS Ans He no3xe 31 mas 2015 . Ha 3NeKTPOHHbLIN agpec
HedTAHOro 1 ra3oBoro 060pyﬂ,OBaHVIF|; npch@gubkin_ru_

® MpUYMeHeHNe BOJOPaCcTBOPMMbIX MONMMEPHbIX MaTepUanos B
npoueccax akcnnyaTaumm HedTAHbIX MECTOPOXAEHWUI;

® MOBEPXHOCTHO-aKTUBHbIE BELLECTBA B HE(DTAHOM 1 Fa30BOM
NPOMBbILINEHHOCTY;

® 3KOMornyeckme acnekTbl MPOU3BOACTBA M MPUMEHEHNS XMMUYECKNX
peareHTOB B HE(TAHOW N Fa30BOM MPOMBILLIEHHOCTY;

¢ MHbOopMaLMOHHOe obecrneyeHre N MapKeTUHT B 0bnacTy Npon3BoacTBa
N NPYMeHeHUs XMMNYEeCKNX peareHToB Ansi HeTSHOW U ra3oBoM
NPOMBILNEHHOCTH.
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N3y4deHue npoo1€eMblI IOTHOM
JECTPYKITHH IIOJTHUCAXAPHUTHOTO '€
I'PI1 1 pa3padboTKa METOAA TECTPYKITHH,
HAIIPABJICHHOI'O HA pAa3pyIICHHUE
KOMILIIEKCA CHIHUTOIO I'€JIs

JI.A. MATAZTIOBA,JI.A. YUPUHA, PI'Y Hedru 1 raza umeHu U.M. T'yGkuHa

JJ1s1 OCBOEHH I CKBAKHHEI IIOCJIE IIPOBEJCHUA I'HAPaBJINIECKOro pa3peiBa macrta (I'PIT)
B COCTAB CHIUTOT'O ITOJTUCAXAPHTHOT'O I'eJISI BBOTUTCS IECTPYKTOP, CIIOCOOCTBYFOIIHEL
BA3KO¥M 3KHIKOCTH PA3PHIBA KOHTPOJIHPYEMO JETPATHPOBATH IO KUIKOTO0 (PIrouaa,
KOTOPBIH MOKET OBITh OTOOPAH Ha3a/ U3 TpeuuHbI. Tepmudyeckas qectpykmnusa IIC renxs
IMEPCKHUCHBIMH JECTPYKTOPAMH HE IIPHUBOAUT K CHHIKCHHIO BASKOCTH I'€JIA 10 BA3SKOCTH
BOJbI, 4 IIPH OXJIAKICHHUH COCTAB CHOBA HAOHPAET BA3ZKOCTD, YTO MOKET BHI3BATH IIPOOIEMBI
HE TOJIBKO C IIPOBOAUMOCTHIO TpeuruHbI I'PII, HO ¥ C IIPOMBICJIOBOI ITOATOTOBKOM HePTH U
BOJbI. Takum 06p330M, CTAHOBHTCA AKTYA/IBHBIM H3YYCHHUEC l'[p06.TIeMI)I IMOJIHOH JCCTPYKITHH
noxucaxapugHoro resisa I'PII u pa3padoTka MeToa JECTPYKITHH, HAIIPABJICHHOTO HA

PASPYUHICHHUEC KOMIIVICKCA CIIIHUTOI'O I'€JIA.

JTHUM U3 HAaUO0JIeE IPUMEHNUMBIX

METO/OB IOBBIIIEHU S IPOAYKTUBHOCTU

JIOOBIBAIOIINX CKBA’KHUH U YBEJIMYECHU S
IIPUEMUCTOCTU HATHETATE/IbHBIX CKBAKHUH
SIBJISICTCSA TUPABINYECKHI pa3prIB riacTta (I'PID),
B PE3YJIBTATE KOTOPOTr'O 34 CYET NPUOOIIEHUS K
BBIPAOOTKE CIA00APEHUPYEMBIX 30H U IPOIIACTKOB
YBEIUYUBACTCSA KOHEYHAsI HEPTEOTAAYA IIACTA.

Bonpmast yacTs paboT no I'PIT (mpuMepHO
90%) IpOBOANTCA C IPUMEHEHUEM BOHOT'O
nosnmcaxapugHoro (I1C) rens.

IIpu B3auMOAENCTBUN JINHEUHBIX CUCTEM
MHOJIMCAXAPUJA CO CITUBATENIEM OOPA3YIOTCS
KOMIUIEKCHBIE CBA3U MEX/Y LIEIIOYKAMU
IOJIUMEPOB. DTO B3aUMOIECUCTBUE CO3JAET
CIIUTYIO CUCTEMY, IIPEBPAIAS JKUIKOCTb C HU3KOH
BSI3KOCTBIO — JIMHENUHBIN I'€JIb — B BLICOKOBA3KUI
CTPYKTYPUPOBAHHBIH (DIIIOU,

11 OCBOEHHMA CKBAXKUHBI B COCTAB CIIUTOI'O I'€JIst
BBOAUTCSA JIECTPYKTOP, CIOCOOCTBYIOMUI BA3KOM
JKHUJKOCTH PA3PbIBA KOHTPOIUPYEMO AETPAAHNPOBATD
J1O )KUAKOTO (PJIIOU/]a, KOTOPBIF MOKET ObITh OTOOPAH
HAa3a/, U3 TPELIVHBL

JecTpyKTOpaMU HOMUCAXAPUIHOI'O I'€Jlsd ABIAIOTC
MEPEKUCHBIE COEAMHEHNS, TAKUE KAK NIEPCYIb(ATEI
AMMOHUS, KAJIHA U HATPUsL, OUXPOMAT KaJINA,
NEPMAHTAHAT KAJIUA U JP.

Pazpyiienue cBsA3€r BHYTPU NOJIUMEPHBIX LIETIEH
CIIUTOT'O ITOJIMCAXAPUAHOI'O I'eJIs HPOUCXOAUT
B PE3YAbTATE PA3PbIBA IVIIOKO3UAHBIX CBA3EH,
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MM PAHOBOT'O KOJIBLA I10 KUCJIOPOJHOMY MOCTHKY,
I PAHOBOT'O KOJIbLIA MEXK/Y IIEPBBIM U BTOPBIM
YIJIEPOJAHBIMU ATOMAMH.

Ina nonnorn gecrpykunu I1C resist 1 00pa3oBaHUsA
YKCYCHOH, MypaBbrUHO#, C2-CO-TUAPOKHUCIIOT,
CYIIECTBEHHO CHUKAIOMUX pH cucTeMbl 1
IPUBOAAIINX K PA3PYLUIEHUIO KOMIIJIEKCHBIX CBSI3€H C
MOHAMHU O0pa, HEOOXOUMO 3HAYUTEIBHO YBEJIUYUTD
CJEAYIOIYE [TAPAMETPBL: TEMIIEPATYPY IIPOLIECCA
JECTPYKLIHH, BpEMS JECTPYKIIMU, KOJIUYECTBO
JecTpykTopa. I3 nepeuncieHHbIX NAPAMETPOB,
BO3MO’KHO YBEJIMYUTh BPEMSI JECTPYKIIUH,

YTO HEXKEJIATEIIBHO, TAK KAK 3TO IIPUBEJCT K
JOTIOJTHUTEIBHBIM 32TPATAM HAa OCBOEHUE CKBAXKUHBI,
WJIN YBEJIUYUTD KOJIMYECTBO JECTPYKTOPA, UTO TAKKE
HEKEJIATENBHO, TAK KAK 3TO MOXKET IIPUBECTU

K IPEXIAEBPEMEHHOM notepe Ba3kocTu I1C ress.

Kpome Toro, repMmudeckas gectpykuus [1C ress
IIEPEKUCHBIMH JICCTPYKTOPAMU HE IIPUBOJUT K
CHHKEHUIO B3KOCTH I'€JIA 10 BA3KOCTH BOABL, 4 IIPU
OXJIAXK/ICHUH COCTAB CHOBA HAOMPAET BA3KOCTD,

YTO MOXKET BbI3BATH IIPOOJIEMBI HE TOJIBKO C
IPOBOAUMOCTBIO TpemunHbl I'PIT, HO 1
C IIPOMBICJIOBOY ITIOATI'OTOBKOM HE(PTH U BOABIL.

B JaHHOM CTAThE MPEACTABICHBI PE3Y/IBTATHI
uccnegosanuii gecrpykuunu I1C ress I'PIT.

C UCNOB30BAHUEM JUCTHIUVIMPOBAHHON BOJbI
U BOJIBI C O01IIer MuHepanu3zanueii 110 r/n
IIPUT'OTABIUBAINUCH [IOJIUCAXAPUIHBIC I'EJIN.
Peuenrypa ITC ress npeAcTaBiIcHa HUXKE.



Peuenmypa 1

Teneo6pasosamens I'TII-3 — 4,0 2

Bopammsiii cuneamens bC-1 — 3,6 2
(codepacariue uoros [B] 6 zene — 64 .mz/n)

Buoyud buonar» — 0,06 2

ITAB-pezynamop oecmpyruyuu — 2,0 2

Hecmpyxmop-XB — 1,0 2

IIpecras 600a — ocmansHoe

Hecrpyknusa I1C ress oCymecTBiIs1ach B
TepMmomKkady npu remneparype 90 °C. ITocne
JIECTPYKLIMHU MTOJIYIEHHBIX I'eJIed 00Pa30BAIUCH
BOJIA U I'eJICOOPa3HBIN 0CcaJoK. KoinyecTBEHHOE
ompezieeHrue HOHOB 60pa [B**] mpoBoguiocs
(PIyOPUMETPUUECKUM METOIOM. PE3Yy/IbTATE
KOJIMYECTBEHHOI'O AHAJIN34 COJIEPKAHUS HOHOB
60pa B Bojzie nocie gectpykuuu I1C ress TPIT
NPEACTABJIEHDL B TA0I. 1.

Taonuua 1 — Pe3ynsmamaot
KOIUUEeCMBEHHOZ0 AHANU3A COOePIHCAHUSA
uonoe oopa [B'] 6 600e nocae decmpyxuuu
IIC 2enaI'PIT

Cooepacanue uonos 6opa 6 6oode
nocae oecmpyrxvuu 2eaaI'PII, mz/n

Cocmas IIC zeasn
oucmuaaupoéan- | muneparu3loéan-
Han gooa Han ooa
Peyenmypa 1 5.5 20,2

W3 faHHBIX TA0. 1 CJIEAYET, YTO MOCIIE
paspyleHus Teist 60p HE MOMTHOCTBIO IEPEXOANT
B BOAHBIN PACTBOP, OOJIbIIAs 9ACTh 60PAT-UOHOB
OCTAETCS BOBJICYEHHON B KOJIJIOU/THBIE CTPYKTYPBI
Pa3pPYyIIEHHOrO r'eJst, TPOAOJIKAS CIIUBATD I'YAPOBBIE
3BEHbs. [TOBBIINEHNE MUHEPAINU3ALUH CIIOCOOCTBYET
6onee nonHor gecrpykuuu I1C ress, Hanbonee
BEPOATHO, MPOUCXOAUNT CBA3BIBAHHUE HOHOB 60pa
[B**] aHmoHaMu IPUCYTCTBYIOIUX B BOAE COJIEUA C
06pa30BaAHNEM KOMILJIEKCHBIX COEIMHEHUI, TPU
3TOM 60D TEPAET CBOIO AKTUBHOCTD KAK CITUBATEb.
Heo6xoaumo pa3paboTaTh METOJ ITIOJTHOH
gectpykuunu [1C res.

TTOCKOJBKY CIIMBKA B IPHUCYTCTBUU OOPATHOTO
CIIMBATEIA IPOUCXOAUT B IIETIOYHOH CpEE
(pH 8-12), MBI IPEATIOIOXKWIIH, YTO PA3PYLICHUE
MOJIYYEHHBIX I'€JIEBBIX CTPYKTYP U PA3PBIB CBA3EH
MEXY MOIMMEPOM U 6OPOM 6YAYT IPOUCXOAUTD B
Kucaou cpege (puc. 1).

J1J151 OTHOT'O pa3pyIIEHUs KOJJIOUAHBIX CTPYKTYP
U NIEPEXO/IA B BOAHBIN PACTBOP HOHOB 60pa [B*]
OBLJIO IPUHSTO BO3/ICHCTBOBATH HA CIIMTHIN T1C
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0OH OH OH OH
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Pucynox 1 - Cxema paspymenus CliumsLx
NOAUMEPHBLX HCUOKOCMEL HA BOOHOTL
OCHOGe 8 KUCN0lL cpede

T'€JIb PACTBOPOM 12%-11 COJITHOM KUCJIOTHL. B 3TOM
ciy4gae i ciuuBKY [1C resist uCronb30BaIC
CYCHEH3UOHHBIN 60PATHBIN ciuBarens bC-2,
COZIEPKAIIUI 6OJBIIIEE KOTUYECTBO 60OPA, IO
CPAaBHEHUIO C 60pAaTHBIM ciiuBareneM BC-1.
Peuenrrypa I1C resns npeicTaBaIcHa HUXKE.

Peuenmypa 2

Teneobpasosamens ITII-3 — 4,0 2

Bopammnuwiii cuiueamens 6C-2 — 4,7
(codeprcarue uornos [B*'] 6 zene — 270 m2/n)

Buoyud <buonar» — 0,06 2

TIAB-pe2ynamop oecmpyryuu — 2,0 2

Aecmpyxmop-XB — 1,0 2

Ilpecnasn 600a — ocmansroe

Jecrpyknus I1IC rejisg oCymecTBIsanach B
Tepmomkady npu remmeparype 90 °C. ITocne
JIECTPYKLIUU [TOJIYYEHHBIX I'ejIel 00Pa30BaIACh BOJA.
Pe3ynbTaThl KOJIMYECTBEHHOIO aHAIN3a 60pa B BOAE
IIOCJIE JECTPYKIIMU T€JIEH IPEACTABICHEI B TA0I. 2.

Taonuua 2 — Cooepicanue uonoas oopa [B*']
6 600e 00 u nocae oecmpyxuuu IlC zens c
npumenenuem 12%-ii COAAHOU KUCIOMBL

Cooepicanue uonoe o6opa
LG 6 6ode, mz/n
11IC zenw no peyenmype 2 00 2700
oecmpyKuyuu 4
11C zenw no pevyenmype 2 nocae 425
oecmpyKuyuu >
11C zenw no peuenmype 2 ¢
000a6K0lL
2114
12%-11 HCI - 0,5 2/ nocae
decmpyKuyuu

U3 pe3yIpTaToOB 3KCIIEPUMEHTA, KOTOPHIC
IIPEZICTABJICHBI B TA6JI. 2, OUEBUIHO, YTO IIPU
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JIOGABJIEHNH K IECTPYKTUPOBAHHOMY T'€JIIO
PAaCTBOPA COJISTHOM KUCIOTHI KOJTUYECTBO 60P4a B
BO/IC YBCIMYNBACTCSA B HCCKOJIBKO PA3. HOIIY‘{CHHI:IC
PE3YABTATHI AHAIN3A IOKA3BIBAIOT IIPEATIONOXKEHNE
O TOM, YTO IPU JOO6ABJICHNUH COJISTHON KHUCJIOTBI
IIPOUCXOOUT PA3PHIB KOMITJICKCHBIX CBsI3eN MCKOY
ENOYKAMHU HOJTUMEPOB U 60pOoM. Ha OCHOBaHUU
3TOT'O MOKHO MPEATIONOXKHUTD, YTO OOJIEE TOTHOE
paspyuieHue resst I'PIT OyzeT npoucxoiuTh B
PE3yIbTATE NOCIEAYIONIEH 32 IIPOIECCOM KUCIOTHOMU
06paboTKH. OHAKO HEOOXOAUMO YUHUTHIBATD,

YTO KUCJIOTHI PA3PYMIAIOT IMIPOIIIAHT, YTO MOXKET
OKa3aTh HETATUBHOE BIIMSHUE HA TPOBOAUMOCTD
HOJyYEHHOU TPEIIUHBIL, IO3TOMY HEOOXOIMMA
Pa3paboTKa CIIEIUATIBHBIX «IAISAIINX> KUCTOTHBIX
COCTABOB JIJI51 60JIEE TIOJTHOTO PA3PYIIEHUS CHIUTOTO
THOJIUCAXAPHUITHOTO TS,

Ha cieyroniem 3Tane IpoBOANUIOCHh UCCIECIOBAHUE
paspyuienus [1C resist npu JOO6ABIECHUU K HEMY
JIECTPYKTOPA KUCJIOTHOT'O TUIIA — BOJHO-CIIUPTOBOI'O
pacrtBopa gocdona (puc. 2).

C UCOJIB30BAHUEM IIPECHOU BO/IBI
IIPUT'OTABJINBAJINCD ITOJTUCAXAPUIHBIC I'CJIN KAK
6e3 1ob6aBJIeHNsI, TAK M C TOOABIEHUEM BOJHO-
CIIMPTOBOT'O pacTBOpa pocdona.

(o)

Il

RO —P—OH
|
OR

O-(CH,-CH,-O) H

n=10-12

Pucynok 2 - Opzanuueckuii 3gpup
opmogocgpopnoii kucaromot (pocgho.nr)

JIJ151 CIIMBKM [OJIMCAXAPUA UCIIONIB30BAICA
60oparHbIi ciuBareib bC-2, o6ecreunBaonun
cofiep:KaHuE HOHOB 60pa [B*] B cocTase rensa
270 mr/n. Jectpykuys I1C resist OCyLeCTBI1aCh B
TepMomKkady npu remneparype 90 °C.

ITocsie feCTPyKIIUY ONTYYCHHBIX I'eJICH
06PA30BATHUCH BOJHBII PACTBOP PA3PYIIEHHOIO
HOJIUCAXAPHU/IA U TECOOPA3HBIN OCAOK. TaK Kak
MPU OXJIAKAECHUU BOAHBIN PACTBOP NOJIHUCAXAPH/A
CHOBA HAYHUHAJI CIITUBATHCS, (PUIBTPALINA TIPOOBI
pacTBOpPA IIPOBOAMIIACE ITpU Temueparype 80-90 °C.
Pe3ynbTaTsl aHAIN3a Ha COAEPKAHUE HOHOB 60D B
BO/IE IOCJIE IECTPYKITUH I'€JICH NIPEJCTABICHBI B TA0I. 3.
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Ta6auua 3 — Cooepracanue uonos [B>'] 6
800e 00 u nocae oecmpyxkuuu IlC zenn
C npumenenuem 600HO-CRUPMOE0O20

pacmeopa pocgpona
TIC 20 Cooeporcanue uoros 6opa e 600e,
M2/
11c zeﬂbano pevenmype 2 00 270,0
ecmpyKyLL
IIC zenw no peyenmype 2 noce 425
oecmpyrKuyuu >
1IC zenw no peuenmype 2 ¢
000a8Koil 600HO-CNUPINOBOZO 1874
pacmeopa gpocgpona -1 2/n K
nocse oecmpyKuyuu

W3 1aHHBIX, IPEJCTABJICHHBIX B TA0JI. 3, BUJHO,
4TO NPH JOOABIEHNUU BOJHO-CIIUPTOBOI'O
pacTBopa pocdona KOIUIECTBO 60PA B BOJE TAKKE
YBETUYHUBAETCS B HECKOJIBKO pa3. OHAKO I'ellb,
Pa3pPYMMBIINHICA IPU TEPMOCTATUPOBAHUHN, CHOBA
CIIMBAJICS OCJIE OXJIAXKICHUS, TAK KAK MOHBI 60pa HE
MOJIHOCTBIO MEPEXOIAT B BOJHBIA PACTBOP, OOBIIAA
YACTb OCTAETCS BOBJICYEHHOI B KOJIJIOU/THBIE
CTPYKTYPBI Pa3pYILIEHHOT'O I'eJIs, POJOIKASL
CIIMBATH I'ydPOBBIE 3BEHDbA. DPPEKTUBHAA BA3KOCTD
TICrensa no gecTpyKmu coctrasndana 825,2 mllac,
oce TEpMOCTaTupOBanHusA 1pu T=90 °C — 50,4 mIla-c,
4 IOCJIE IBYX4ACOBOI'O OXJIaKieHus1 10 T=20 °C —
530,2 mITa-c (puc. 3).

T NCrenb
nocne
T AeCTPyKUUn
npun 20°C

NCrenb

T nocne
[ecTpyKummn
+ npn 90 °C
T T
Bpems, yac

Pucynox 3 - dpgpexmuenan 6a3xocms
IIC zeaa, npuzomoenrennozo no
peuenmype 2 c 0o6aérenuem 600HO-
cnuPpmoagozo pacmaeopa gpocghonra nocae
CuUBKU OOPAMHBIM ClUBaAmMeNeM

BC-2, mepmuueckoii oecmpyxuuu u
1OCREOYIOULE20 OXNAINCOCHUA

B KauecTBE KNCIOTHBIX JIECTPYKTOPOB TAKKE
HCIIOIB30BAINCH IMMOHHAS U II[ABEJICBAS
KHCJIOTBL JJAHHBIC IO KOHIIEHTPAIUSAM KUCTOTHBIX
JIECTPYKTOPOB, 4 TAKXXE 3HAYEHUsI pH 710 1 110C1e
CIIMBKHU NPE/CTABJICHBI B TA0I. 4.



Taoauua 4 - Xapaxmepucmuxa zeaet,
oecmpyKmupyemotx KUCAOMHBINU

ocecmpyxkmopamu
Kucaom-
HbLiL Konuen- pH DPH 1‘1)0- Cocmosnnue
cae de- zenanocne
decmpyx- | mpauus, noczre | pyx- | emoeprcrua
mop Ke/m3 cuuexku yuu mepmousxady
Boono-
Cnupmoeoii
pacmeop e 940 823
Pocpora Tocne svroeporc-
xunpu T=90 °C
TTOIeLTIE 1IC zenw Oe-
p——— 3.5 971 8,68 cmpyxmupyem,
HO NPU OXAANC-
OeHuUU CHOBA
cuueaemcs
Illasenesasn
Kucaoma = 965 856

Hc11o/1b30BaHUE TMMOHHOM U IITABEJIEBOM KUCIOT
B KA4YECTBE KUCIOTHBIX JJECTPYKTOPOB TAKXKE
cnoco6¢TByeT CHHUKeHUIO pH IIC ress, HO NOMHON
JECTPYKLIMU HE IPOUCXOAUT. [IJ11 ICTIONBb30BAHU S
JIMMOHHOHM U IIABEJIEBOH KHUCIOT HEOOXOAUMBI
BBICOKHUE KOHIICHTPAIIMU B COCTABE, YTO
OTPHILATEIBHO BAMET HA KadecTBO I1C ress.

VYuuThIBAs BAUSHUE MUHEPATIBHBIX COJICH HA
gecTpykuuio I1C reser, a TAaKKe IPEAIIonaras
BO3MOKHOCTb OOPA30BAHUSI KOMIJIEKCHBIX
COEAMHEHUI MOHOB 60pa [B*] ¢ MUHEPATBHBIMU
COJISIMHM, 6BLJIO IPUHSTO PENICHUE IPUTOTOBUTD
[1C resb ¢ 106aBKOU XJI0pUia Kanust. Tem 60see 9To
XJIOPU/JT KAJIUA ABJISETCA IOJIEZHOU MUHEPATIBbHOM
JIOGABKOM, 4aCTO UCIIONb3YEMOM B PELIENITYPE
THOJIUCAXAPHUIHBIX TEXHOJOTMYCCKUX KUJIKOCTEH
K4K CTA0MIN3ATOP HAOYXAHUSA [TTUH.

ITocsie feCcTpyKLUMH IOy YEHHBIX I'eJIeh
06pa30BaIaACh BO/IA. Pe3ynbTaThl aHAIM3a
CoJiepKaHM s HIOHOB 60pa [B**] B BOzE 10 1 HoCIe
JECTPYKLIMHU I'eJIEU IPEACTABICHBI B TA0JL. 5.

Taonhuya 5 — Cooeprcanue uonog [B*'] 6
800e 00 u nocae oecmpyxuuu IIC zenn

C npumenenuem 600HO-CRUPMOEO20
pacmeopa ¢pocgpona u xaopuoa Kaarun

Cooepocanue uonos 6opa e

IIC 2e6 8ooe, mz/n

11C zenw no peyenmype 2 00

oecmpyrKuyuu 200

1IC zenw no peyenmype 2 nocue

oecmpyKuyuL 425

IIC zenw no peyenmype 2 ¢
000a8K0lL 600HO-CNUPINOBO20
pacmeopa pocpona — 1 2/nu
xnopuda karus — 10 z/n nocre

oecmpyKuyuL

o 600 T

SddeKkTUBHaA BA3KOCTb, ulla

700 T

500 7T

400 T

300 T

)

S

S
1
T

100 T

NCrenb NCrenb
nocne nocne
AeCTpyKUnn LecTpyKumm
npn90°C npn 20°C
T T
Bpewms, vac

Pucynox4 - dgpgpexmuenan 6a3xocmo
IIC zena, npuzomosiennozo no
peuenmype 2 c 0o6aerenuem KClu
B00HO-CRUPMOE020 Pacmaeopa gpocghona
noce CuueKu 60PamubIim Cuiuéamesiem
BC-2, mepmuueckoii oecmpyxuuu u
1OCREOYIOULE20 OXNAINCOCHUA

W3 1aHHBIX, IPEJCTABJICHHBIX B TA0JI. 5, BUTHO,

YTO NOCJE AECTPYKIIUHU I'eJIs, HPUTOTOBIEHHOI'O

C 10GABIEHUEM XJIOPU/]A KAJIUA U BOJAHO-

CIIMPTOBOTO pacTBOpa Gocoa, KOMTUYECTBO

60pa B BOJIE TAKXKE 3HAYUTEIIBHO BBIIIE, YEM MTOCTIE

pas3pyLIEHUs I'eJisl IEPEKUCHBIM JECTPYKTOPOM

XB. ITosry4eHHBIN r'ejlb [IOCIE JECTPYKLIIUU U

OXJIAKJEHHUS HE BOCCTAHABIIMBAET BA3KOCTD,

T.€. HOJIHOCTBIO IECTPYKTHUPYET C PA3PYIIEHUEM

KOMILIEKCHBIX CBsA3€H. Hanboee BEpOsATHO,

MIPOUCXOAUT CBA3BIBAHHE HOHOB 60pa [B*"] annonamu

MIPUCYTCTBYIOMIEN B BOJIE COJIN C OOPA30BAHUEM

KOMIIIEKCHBIX COEJJUHEHUH, IPU 3TOM 60D TEPSET

CBOIO dKTUBHOCTB KaK CITUBATENb. DPHEKTUBHAA

BA3KOCTB [IC ress 10 AECTPYKIIUH COCTABUIA

580,0 mITac, mOCIE TEPMOCTATUPOBAHUS IPU

T=90 °C — 48,9 mIIa-c, a mocye [ByX4aCOBOTO

oxuaxaenus 1o T=20 °C — 51,1 mITa-c (puc. 4).

Takum 00pa3oM, B pE3yJIbTATE IPOBEACHHBIX

HAY4YHBIX UCCIENOBAHUN 1O AeCcTpyKInu [1C remns

T'PT1 MOXXHO CIENATH CJIEAYIONNE BBIBO/IBL:

1) ycTaHOBJIEHO, YTO AJ1A IIOJIHOI'O PA3PYIIEHNA
I1C rens HEJOCTATOYHO UCIIOIb30BATh
JECTPYKTOP NEPEKHUCHOI'O TUIIA, HEOOXOAUMO
JIOTIOJIHUTEIBHOE BO3JJEUCTBUE KMUCJIOTHI MJIN
JECTPYKTOPA KUCJIOTHOI'O TUIA;

2) yCTaHOBJIEHO BiIUAHUE Ha feCcTPyKLUMIO [1C res
MHHEPAJIBHBIX COJIEN, TPEANONOKUTENBHO
06pa3yIoMUX C MOHAMHU [B**] BOOpacTBOPUMBIE
KOMIIJIEKCHBIE UJIU XEJIATHBIE COEUHEHUS,

3) pa3pabOTaH COCTAB KUCJIOTHOTIO IECTPYKTOPA HA
OCHOBE BOJTHO-CITMPTOBOT'O pacTBOPaA (pocona
U XJIOPUJIA KAJIN S, OOECIIEYHUBAIOIIUI TOJIHYIO
nectpykiuio I[1C rens aist TPIL
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KOJITIOOHMHT — 3TO 3aBTPANTHUI
IeHb HE(PTEra3zoBoro CEpBHCA

Coiled Tubing Is the Future
of Gas and Oilfield Service

Kypran <Bpems koumoourza»
beceoyem ¢ nepevim 3amecmumenem
npeoceoamens npasierHiusl

TTAO YKpe2a3006bria» AFO. Como6bim
U 271ABHBIM UHICCHEPOM

TTAO YKpea3006viuar» Al HecmepeHro.

«BpeMs KoaxTIoo0muHTIa»: IlepBHIF Bompoc
Kk Bam, Anexkcanap IOppeBHY: IO3HAKOMBTE
HAIIHUX YUTATeJIEH C KOMIIAHHEH
<YKprasmoosrdaar.

Anexcanap CoOMOB: DTO KPyIIHEHNIIAs B YKPAUHE
KOMMAHUS, BEPTUKAIBHO HHTETPUPOBAHHASA — OT
JIOOBIYH IO PEATTU3ALINHU COOCTBEHHOU NPOAYKIIUH
K4K Ha BHYTPEHHEM, TAK U HA BHEIITHUX PBIHKAX.
KoMnanus JOOBIBAET NOPAJKA 15 MIIPA KyOHYECKUX
METPOB I'a3a B I'OJ, 4TO cocTasisgeT 80% Bcero
JI06BIBAEMOT'O B cTpaHe raza. OAO «YKprazgoosrda» —
caMasi KpyIHasi KOMITAHUA B OTPACIN B YKPAUHE.
EcTs eme «YKpHa(dTa», HO OHA CHELUATU3UPYETCA HAa
JIOO6bIYE HEPTU.

«BpeMsi KOJITIOOMHTA»: Banra KOMITAaHU S TOKE
JOOBIBaeT HE(PTH, HE TAK JTH?

Anexcanap Comos: []a, HePTh U rAa30KOH/ICHCAT
MBI TOXXE ZIO6I>IB216M, XOTA B ITIOCJICAHCE BPEM A
Tr'a30KOH/ICHCATHBIN (DAKTOP U, COOTBETCTBEHHO,
JKUJIKOCTHAA HAT'PY3KA Y HAC HEMHOT'O YMEHBIITAETCS.

«BpeMst KOITIOONHTA»: Iloapa3ieIeHUs
<YKPra3mo0bIrau» paboTAIOT B PA3HBIX
YACTAX CTPAHBI — U B 3aII4/THOH €€
YACTH, U B BOCTOUYHOM. He Bi1usaeT 11
BHYTPHIIOTMTHYECKASA CHTYallHs B CTPAaHE HA
CIAKEHHOCTH PA0OTHI KOMITAHHH?

Anexcanap Comos: Her, He BirsieT. OMHAKO MbI
HECEM OIIPEICIIEHHBIE IOTEPU MO JOOBIYE, [IOCKOJIBKY
9ACTh MECTOPOXKAECHWI HAIIEN KOMITAHUM OKA34714Ch
B 30HE OOEBBIX JIEUCTBUH. Ha CeromHsurHui 1eHb Mbl
noTEPAIN OT 8 1O 10 MTH KYOMYECKUX METPOB ra3a —
T€ OO'BEMBL, KOTOPBIE JJOJI>KHBI ObLIIN OBITH JOOBITHI
TaM, I7I€ CEHYAC HAIIU IIPOMBICJIBI HE PA6OTAIOT U PSiJL
MECTOPOXKJECHUN 3aKOHCEPBUPOBAH.

«BpeMs KOITIOOUHIA»: AJIEKCEeH
I'puropbe€BuY, KaKas IPHMEPHO YACTh
MECTOPOKIECHHUH MONAJIa B 3TO YUCIIO?

Anexcer Hecrepenko: He6onpmasa. OHu
obeCIeqnBaIv IPUMEPHO 15 MJIH KyOHU4IEeCKHUX
METPOB I'OAI0BOI JOOBIYU U3 15 MIIPA,.
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Coiled Tubing Times interviewed A.
Somou, First Deputy CEO, Ukrgazdobycha,
and A. Nesterenko, Chief Engineer,
Ukrgazdobycha.

Coiled Tubing Times: For starters, Mr. Somov,
please, introduce Ukrgazdobycha Company to
our readers.

Alexander Somov: It is the largest vertically
integrated company in Ukraine — it produces and sells
its own products both at the domestic and foreign
markets. The company produces approx. 15 billion
cubic meters of gas per year, which accounts for 80%
of gas produced in the country. Ukrgazdobycha Open
Joint-Stock Company is the biggest company in the
sector in Ukraine. There is also Ukrnafta Company but
it specializes in oil production.

Coiled Tubing Times: Your Company produces
oil too, doesn’t it?

Alexander Somov: Yes, it does. We also produce
oil and gas condensate although recently the gas
condensate factor and, therefore, fluid load have
somewhat decreased.

Coiled Tubing Times: Subdivisions of
Ukrgazdobycha work in different parts of the
country - in the west and east. Doesn’t the
current domestic situation affect the concerted
operation of the company?

Alexander Somov: No, it doesn’t. However, we
sustain certain losses in terms of production since some
of our fields ended up in the combat zone. So far, we’ve
lost 8 to 10 million cubic meters of gas — the volume
that should have been produced in those places where
production had been ceased and a number of fields had
been suspended.

Coiled Tubing Times: Mr. Nesterenko, how
many fields have been suspended?

Alexey Nesterenko: Not many. They yielded around
15 million cubic meters out of the annual output of 15
billion.

Coiled Tubing Times: According to some
printed media, the Company’s net profit in 2014
increased 160 times compared to 2013. Could you
please comment these figures?

Alexander Somov: I wouldn’t focus too much
attention on these figures. These are accounting



«Bpemsa KOJITIOOHMHIa»: MBI HAIIUTH B IIpecce
CBeJeHH, 9T0 B 2014 roxy yucTas npuOBLIb
KOMIIAHHH BEIPOCJIA IO CPABHEHHUIO
¢ 2013 rogom B 160 pa3. IIPOKOMMEHTHPYITTE
3TH U@ PBHI, HOKATYHCTA.

Anexcanap CoMOB: f 661 HE CIUIIKOM
AKIEHTHUPOBAJI BHUMAHUE HA 3TUX HU(ppax.

DTO GyXTanTepCKUE pacyeTbl. OHU CBA3AHBI C
KOMMEPIIHEN, C IIEHAMH, C pPpIHKAMHU. Eciin

B 2013 rogy CKMKEHHBIM I'A30M TOPIr'OBaJIN

10 OAHOM LIEHE, TO TEIEPD — IO APYIron. LleHbl
CTAHOBSATCA OOJIEE IPO3PAYHBIMHU, OOJIBIIIE 3ABUCAT
OT PBIHKOB. A OO'bEMBI JOOBIYH HE CUJIBHO BBIPOCIIH.

«BpeMs KOJITIOOHHIa»: KaKo¥M IponeHT
OT MOTPEGHOCTH CTPAHBI MOKET 3AKPBITH
COOCTBEHHAs OOBIYA ra3a?

Anexkcer HecrepeHko: Hamra KoMmaHus
Jo6bIBaeT ras, 100% KOTOpOro UAET HACEJICHUIO, U
HAaIa 10151 B O0ECIIEYEHU N HACEJIEHUS TOTyObIM
TOIIMBOM JOXOAHUT 110 90%.

«BpeMs KOJITIOOHMHIA»: Y KOMIIAHHH HMEETCA
YeThIpe KOJITIOOMHI'OBHIE YCTAHOBKH, IBE
M3 KOTOPHIX BeinymeHbl C3A0 «PHUIMAIID,
Kakue OCHOBHEIE ONI€PAIHH IIPOHU3BOJAT
C IIOMOIIBIO KOJITIOOHHIA CEPBUCHBIE
MOAPA3ACTCHHUS «YKPIra3go0obram»?

Anexcen HecrepeHKO: B OCHOBHOM 3TO
NPOMBIBKH IECYAHBIX ITPOOOK, AETHUAPA3ALINA
CKBa’KHH U KUCJIOTHBIE OOPA6OTKH IJIACTOB.

B 6nmkarimee BpemMs Mbl COOUPAEMCS 6YPUTH
PAa3BEAOYHBIC CKBAKUHBI [TTYOHUHOM CBBbIIIe 6000
METPOB. MBI y2Ke€ PEAJBHO MOAONIIIN K TAKUM
paboTam. Y HaC ECTh B MECTOPOXAECHUA, HA
KOTOPBIX MBI COOMPaeMcs OObIBATh OT 250 10 300
KyOHMYECKUX METPOB I'd34 B CYTKH. DTU INTYyOOKHE
CKBAKHHBI B JAJIbHEHIIIEM OyIyT HYXKJAThCA B
O6CIIYKUBAHUY, JIJIS1 KOTOPOI'O HAM IIOHAJOOUTCS
KOJNTIOOMHIOBASA YCTAHOBKA TSAYKEJIOI'O KJ1ACCA.
CeropHs Mbl IIOCETHUIIN ITPOU3BOACTBO C3AO
«DHUIMAII»>, TOCMOTPEHN AaHAJOTUYHYIO YCTAHOBKY,
MOOBIBAIN B KAOGMHE ONEPATOPA. DTA TEXHUKA
TPOM3BOAUT BIIEYATIIEHUE. YUUTBIBAEM TAKXKE TO,
4TO 3aBOJ-TIPOU3BOJUTEND OT HAC HAXOAUTCA Ha
paccrossHuu Bcero 500 KM, U TaKast 611u30CThb OyaeT
CIIOCOOCTBOBATH YCIIEITHOMY I'dAPAHTUHHOMY U
MOCJIETIPOAAKHOMY OOCITYKHUBAHUIO.

«BpeMs KOJITIOOHHIa»: Ha MECTOPOKIAECHHUAX
<YKprasgo0sI4u> HHTEHCHBHO Pa3BHBAETCA
CTPOHTEIBCTBO CKBAKHH C TOPH30OHTAILHBIM
OKOHYAHHEM CTBOJIA. Pacckaskure 06 3TOM
cerMeHTe pador.

Anexcen HecrepeHKO: B KOMITaHUU JEUCTBYET
COGCTBEHHOE OYEHb KPYITHOE YIIPaBJICHUE OYPOBBIX
pPaboT, y KOTOPOIr'o UMeeTCs 83 OYPOBBIX CTAHKA.
YHCIEHHOCTD NEPCOHAJIA — OKOJIO BOCBMHM THICAY
4yeJIoBeK. Harte 6ypoBOE€ yIIPaBICHUE BJIAJICET
MPAKTUYECKH BCEMU TEXHOJIOIUSAMU OYPEHUS —
BEPTHUKAJIBHOI'O, HAKJIOHHO-HAIIPABJIEHHOTIO,
T'OPU3OHTAJIBHOTO. }

B Gnnxanwee BpemMsa Mbl cOOMpaemMcst
OypuTb pa3BefoyHble CKBaXMHbI
rnyounHowm cebiwe 6000 MeTpoB. 3TU
rnyOoKMe CKBaXKUHbI B AalbHENLIEM
OyayT Hy>XJaTbCsi B 00CNYXMBaHWM,

Anga KOTOporo Ham I'IOHa,D,O6VITCﬂ
KonTioObuHroBas YCTaHOBKa TAXEJI0ro
KJlacca.

In near future we intend to drill
exploratory holes with a depth of over
6000 meters. Later on, these deep wells

will need servicing and for that we'll need

a heavy-class coiled tubing rig.

estimates. They are related to commerce, prices, and
markets. In 2013 liquefied gas was sold at one price,
now the price is different. The prices are becoming
more transparent and dependable on the market. There
hasn’t been a considerable increase in the production
volumes.

Coiled Tubing Times: To what extent,
percentage wise, can the country’s own gas
production meet its domestic need?

Alexey Nesterenko: All of the gas produced by our
Company goes to the public and our share in the supply
of the ‘blue fuel’ to the public amounts to 90%.

Coiled Tubing Times: The Company has four
coiled tubing rigs two of which were produced
by NOV FIDMASH. What are the main operations
that are carried out by gasfiled service
subdivisions of Ukrgazdobycha using coiled
tubing?

Aleksey Nesterenko: Mainly, these include sand
washing, well dehydration and acid treatment. In
near future we intend to drill exploratory holes with a
depth of over 6000 meters. We are ready to start such
operations. We have two fields where we are going to
produce 250 to 300 cubic meters of gas per day. Later
on, these deep wells will need servicing and for that
we’ll need a heavy-class coiled tubing rig. Today we
visited NOV FIDMASH production facilities, checked
a similar system, saw the inside of the operator’s
cabin. The machinery is impressive. We also take into
consideration the fact that the manufacturer is only 500
km from us and such proximity will facilitate successful
warranty and aftersales service.

Coiled Tubing Times: Construction of
horizontal sidetracked wells is intensively
developing on the fields of Ukrgazdobycha.
Could you tell us about this segment of your
operations?

Alexey Nesterenko: The Company has its own
very large Department of Drilling Operations with 83
drilling rigs and a staff count of around eight thousand
people. Our drilling department has mastered all
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«Bpemsa KoaTIOOHMHIa»: Bypenue
IPOU3BOSHUTCA TPATUITHOHHBIM CIIOCOOOM —
C IOMOIIBIO COCTABHBIX TPYyO? U KaKOBa JITHHA
TOPH30OHTAJbHBIX OKOHYAHHHI CTBOJIOB?
Anexcen HecrepeHKO: [1a, TpaUITUOHHBIM.
T'OpU3OHTAJIBHBIEC YYACTKHU JOCTUTrAI0T 300—
400 M. B HacToOs11IE€E BPEMS MBI COOUPAEMCS
YCOBEPIIEHCTBOBATH TEXHOJIOTUU OYPEHUS, B
YACTHOCTH, IPUCMATPHUBAEMCS K TEXHOJIOTHH
OypeHU C IOMOIIBIO KOJITIOOMHTOBBIX YCTAHOBOK.

«Bpemsa KOaTIOOHHIa»: KakKHuM cmocooom,
10 BaimemMy MHEHHIO, IPpEeAIIOYTHTEIbHEE
JOCTABJIATH reo(husmnyecKkue NIpudoopsI B
TOPHU30HTAJTHbHBIE CTBOJIBI: C HIOMOIIBIO THOKOF
TPYOBI HJIH CKBAXKHHHOT'O TPAKTOpPA?

Anexcer HecrepeHKO: KONITIOOUHT B 3TOM
clrygae — 60JIee IPOrPECCUBHAS U IEPCIEKTUBHAS
TEXHOJIOTHAL.

«Bpems KoaTIOOHHTa>: Y OAO
«Yprazgoo6srua»> umeercsa ot I'PIL B kakux
CKBAKMHAX IIPOU3BOJHUTCA OCHOBHAS Macca
THAPOPA3PHIBOB: B BEPTHUKAJIbHBIX HIN
TOPHU3OHTANIBHBIX?

Anexcen Hecrepenko: Mel npoussogum I'PIT u
B BEPTUKAJIbHBIX, U B TOPU30HTAJIBbHBIX CKBAKMHAX.
V uac opyH ¢iioT I'PI1, HO B HACTOSIEE BPEMSI MBI
3aHUMAEMCS €TO PEMOHTOM. [lTaHUpyEM MHOT'O
OIepanii Ha OCEHb.

«BpeMsa KOITIOOHNHI'a»: KaKoBa MOIIHOCTH
daora?

Anexcen HecrepeHko: MomHOCTb — 710 aTm.
JymaeM yBEJIMYUTD €€ HA TPETh, HOPMAJIbHO
661110 ObI 10 1100 aT™M. XOTHUM JOKYIIUTS enie 30%
O0OpPYIOBAHMS U UMETH IOJTHOLICHHBIN CUJIbHBIA
GIIoT.

«BpeMsa KOITIOONHT'a»: OTHaeT U KOMITAHH I
IIPEHUMYIEECTBO BEICOKOTEXHOJIOTHYHOMY
HedTEera3oBoMy CEpBHCY IIE€pes,
TPATHUITHOHHBIM?

Anexcer HecrepeHKO: YTO KaCA€TCs
KONTIOOMHIA, TO MBI CYUTAEM, YTO 3TO 3ABTPAITHUNA
JI€Hb HE(PTEra30BOrO CEPBUCA. [IOCTENEHHO EMY
YCTYHAIOT MECTO MHOTHUE TPAJAUIIMOHHBIE OIEPALTHN
— 1 PEMOHTBI CKBAXXHUH, U JPYI'U€ PAOOTHI.

Anexcanap ComosB: B Hacrosliee BpeMs y HacC
260 06'bEKTOB (CKBAKHMH) HE OXBAYCHO
KaIIUTAJIbHBIM PEMOHTOM M3-32 HEXBATKHU
BBICOKOTEXHOJIOTMYHOIO 060pyaoBanus. IToka
ra30BOTr'O PBIHKA YKPAWHBI HE CYIIECTBYET KAK
TAKOBOTO. [T03TOMY B KOMIIAHUY HAOIIONAI0TCA
OnpeJleJIEHHbIE OO’bEKTUBHBIE (DMHAHCOBBIE
CJIOJKHOCTH, CBAA3a4HHBIE C HBIHENTHEN
TIOJIMTUYECKON CUTYALTUEN U PAJIOM JPYTUX
¢daxropos. KoMnaHus OpUEHTUPOBAHA HA
MIPOJAKY 'a34 HACEJIEHHUIO U IIPOJAET €T0 110
CYILIECTBYIOIIEN [IEHE, KOTOPASA CETOHA COCTABIIAET
400 rpuseH 32 1000 kyon4yeckux MeTpos. To ecTb
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B HacTosLLee BpemMs Mbl

cobupaemcs ycoBepLUEHCTBOBATb
TEXHOJIOrMN OypeHUsi, B YacTHOCTH,
NpUCMaTPMBAEMCS K TEXHOJTOTUA
OypeHUsi C MOMOLLbIO KONTIOONHIOBbIX

yCTaHOBOK.

Currently we are planning to improve
drilling technologies, and have been
specifically sizing up CT-assisted drilling.

drilling technologies — vertical, controlled directional
and horizontal drilling.

Coiled Tubing Times: Is drilling performed
by conventional means - using joint pipes? And
what is the length of horizontal sidetracked
wells?

Alexey Nesterenko: Yes, it is. The horizontal
sections reach up to 300-400 meters. Currently we are
planning to improve drilling technologies, and have
been specifically sizing up CT-assisted drilling.

Coiled Tubing Times: Which of the two ways of
delivering the logging tool to horizontal wells do
you think is most preferable: using coiled tubing
or a downhole tractor?

Alexey Nesterenko: In this case coiled tubing is
more advanced and promising technology.

Coiled Tubing Times: Ukrgazdobycha OJSC has
a hydraulic fracturing fleet. In which wells is
the main bulk of hydraulic fractures performed:
vertical or horizontal?

Alexey Nesterenko: We perform hydraulic
fracturing both in vertical and horizontal wells. We
have one fraccing fleet, which is under repairs at the
moment. Many operations are planned in autumn.

Coiled Tubing Times: What is the capacity of
your fleet?

Alexey Nesterenko: Its capacity is 710 atm. We are
thinking about increasing it by one third; 1100 atm
would do well. We'd like to purchase additional 30% of
equipment and have a truly powerful fleet.

Coiled Tubing Times: Does the Company
prefer high-tech oil and gasfiled service to
conventional one?

Alexey Nesterenko: As far as coiled tubing
is concerned, we believe it to be the future of oil
and gasfiled service. It gradually supersedes many
conventional operations — repairs and other
interventions.

Alexander Somov: Currently we have 260 sites
(wells) not covered with workover operations due to
the absence of high-tech equipment. There is no gas
market in Ukraine as such yet. That is why the Company



HWHBECTHUIIMOHHOM COCTABJISIONICH B KOMITAHHUU
OPAKTUYECKU HET. ClIE/IAHBI IEPBBIE TONBITKU
BBIPABHUBAHUSA 3TOU CUTYALIUU — CO3/JAHUSA
MPO3PAYHOrO PBIHKA I'a3a 1 BceX. HyxxHa Oupka ¢
OPOAAXKEN, I/I€ OYZET YCTAHABIUBATHCS €IMHASA [[CHA
Ha I'a3 JUIS1 IPOMBIIIJIEHHOCTH U BCEX IOOBITYMKOB.
Torma mossBUTCS MHBECTUITMOHHAS COCTABJISIONIAS.
HMupecTuninoHHas nporpamma OAO «YKpraznoo6srda»
Ha TeKyIu 2015 rog coCTaBIsAeT IOPAAKA 8

MJIPJ I'PUBEH. ECJIN MBI BBIIIOJIHUM €€, TO Oy/IeM
CIIOCOOHBI IPHUOOPETATDH BBICOKOTEXHOJIOTHYHOE
060PYAOBAHUE, U, COOTBETCTBEHHO, YAECIATh
OOJIBbIIIEE BHUMAHUE CTAPOMY (POHJY CKBAXKUH,
npobseMaM OO6BOJTHEHHUSI MECTOPOKACHUM,
U30JISIIIUH BOJIOTIPUTOKOB U T.JI. Mbl MHOTUMHU
HOBBIMU TEXHOJIOTUSIMH 3aHUMAEMCS1, HO TOBOPUTH
O ITOTOKE 3TUX TEXHOJOTUHN B KOMIIAHUU OBLJIO OBl
He4eCTHO. ECTh onpe/ieIeHHbIE ONBITHBIE OOPA3ILbL
Hamnau gedpru — caenaim.

«Bpems KOIXTIOOHHTI2»: B cTpyKTYpE
KOMIIAHHH €CTh HAYYHO-HCCJIE0OBATEIbCKHH
HHCTUTYT. KaKmMHu BOIIpoCaMH 3aHHUMA€ETCA
OH?

Anexcanap Comos: HIMPpOKUM KPyIroM BOIIPOCOB
3aHUMAETCS, 3HAYUTEIBHYIO YaCTh Pa3PabOTOK
WHCTUTYTA MBI UICIOJIB3YeM. HO mepeKoC, TOBTOPIO,
B HEXBATKE NUHBECTUILIMOHHOMN COCTABJISIONICH B
KOMITAHUH.

Anexcern HecrepeHKO: MBI TPUMEHAEM MHOI'O
WHHOBAIIMOHHBIX TEXHOJIOTUH, II0 HEKOTOPBIM
MBI B 40COJIIOTHBIX JINJiepax. B HacTosamee BpeMs
BHEJIPAEM TEXHOJIOTHIO UCIIOJIb30BAHUA 430TA 1151
JIOOBIYH YITIEBOAOPOAOB. MBI U/IEM 371€Ch TPETBUMU
B MHUpe nocsie O6beTMHEHHBIX APDAOCKUX ODMUPATOB
1 MeKCUKU. MBI JAJIEKO 103311 OCTABUJIN TAKHE
nepeoBble KOMIaHuM, Kak Shell, Chevron...

«Bpems KOJXTIOOHHI2»: B ueM CyTh JaHHO¥M
TE€XHOJOIHH?

Anexcen Hecrepenko: TexHomorus
NPEANOJIAraeT 3aKAYKY B IVIACT OJ, BBICOKMM
JaBJIEHUEM YHMCTOI'O («4E€TBIPE AEBATKU>) 430T4
JUIA IOAJEPKAHMA IJIACTOBOTO AABJIEHUA HA
MECTOPOXAEHHUAX U IPUMEHEHNE 430TA TAKOH XKe
YHCTOTBI IIPU I'a3IU(PTHOM IKCIUTYATALUN CKBAKHUH.
MpbI TaK>K€ BIIEPBLIE B I'A30BOM IIPOMBIIIJIEHHOCTU
VKpanHbI IPUMEHWUIIN IIPH JOO6BIYE IPUPOJHOTO
ra3da BMECTO TPAJAUIIMOHHBIX IOPIITHEBBIX
KOMIIPECCOPOB BUHTOBOI KoMIIpeccop. Hama
KOMITAaHMS HECET CTONPOLIEHTHYIO COLIUAJIbHYIO
HATPY3KY, HO, HECMOTPs H4 3TO, IPUMEHAEM
HOBEMIIMNE TEXHOJIOIUU. ITyCcTh pa3oBo, TodeyHo. U
€CJIA 3aBTPa OyJIET CO3/1aH PBIHOK IIPUPOJHOIO I'a3a
— TAKOM, KAKOIH YK€ €CTh I10 HEPTb ¥ KOHJIEHCATY,
BEChb PECYPC KOTOPBIX B YKPAUHE UZIET YEPES
OUPIKHU, TO U Y HAC NOSBUTCS MHBECTUITHOHHAS
COCTABJIAIONIASA, 4 3HAYUT, TEXHOJIOTUU, KOTOPbIE
MBI YK€ ONIPOOOBAIH, OYAYT 6€3 IPOMEJIEHH S
3aIyIIEHBI B IIPAKTHKY.

Anexcanap ComoB: CeriyaCc OCHOBHAs 32/1a44 —
TEXHUYECKAsI MOJAEPHHU3AL U KoMITaHUU. Hac

experiences certain objective financial difficulties
related to the current political situation and a number
of other factors. The Company is focused on selling
gas to the public and sells it at the current price which
is 400 UAH per 1000 cubic meters. In other words,

the Company has practically no investments. We have
made the first attempts to level out this situation, i.e.

to create a transparent gas market for all. We need a
gas sales hub where a common price on gas will be
established for the industry and all producers. Then
investments will come. The investment program of
Ukrgazdobycha OJSC for the current 2015 amounts to
8 billion UAH. If we implement it, then we will be able
to purchase high-tech equipment and, therefore, focus
more on the old well stock and issues related to deposit
inundation, water shut-off, etc. We implement many
new technologies but it wouldn’t be fair to say that we
have a flow of those technologies in the Company. We
have some prototypes. We raised funds and did it.

PRACTICE

Coiled Tubing Times: Your company comprises
aresearch institute. What issues does it address?

Alexander Somov: It addresses a wide range of
issues; we implement many of its developments. Again,
the downside is the lack of investments.

Alexey Nesterenko: We implement many
innovative technologies and with regard to some of
them we are in the absolute lead. Currently we are
introducing the technology of using nitrogen for
hydrocarbon production. We rank third in the world
after the United Arab Emirates and Mexico. We've left
far behind such leading companies as Shell, Chevron...

Coiled Tubing Times: What is the main
principle of this technology?
Alexey Nesterenko: This technology implies
high-pressure injection of pure (9999%) nitrogen
into formation to maintain the formation pressure in
the field and use of nitrogen with the same degree of
purity during gas-lift well operations. We were also
the first in the Ukrainian gas-production industry to
use a screw compressor instead of conventional piston }

MbI NpUMeHsieM MHOIO MHHOBALMOHHbIX
TEXHOJIOMMIN, MO HEKOTOPbLIM Mbl B
abcontoTHbIX Nuaepax. B HacToswee
BPeMSs BHepsieM TEXHONOT IO
MCMNONb30BaHUA a30Ta A 4oObIYK
yrneesogoponoB. Mbl ugem 3gecb
TPEeTbUMU B MUPE.

We implement many innovative
technologies and with regard to

some of them we are in the absolute
lead. Currently we are introducing

the technology of using nitrogen for
hydrocarbon production. We rank third
in the world .
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Cenyac oCHOBHaf 3afa4a — TeEXHUYecKas
MoepHM3aLma KOMMaHN.

our Company’s main task is technological

modernization.

UHTEPECYIOT HE TOIBKO KOITIOOUHIOBBIE YCTAHOBKU,
A30THBIE CTAHIIUH U pacmupenue dnora I'PIL
KoMmnanus 3aHUMAaeTCA MU POKOU MOAEPHU3ALUEN
nepepadbaThIBAIOMIETO 3aBOAA B I1IeOeTMHKE,

rze OyZeT NIPOU3BOJUTHCS U THAPOOYUCTKA,

1 U30MEPU3ALIUA TOILINBA. IIOCKONIBKY
MECTOPOXAEHMA Y HAC BBIPAOOTAHBI OOJIEE UEM

Ha 509, MBI 3aHUMAEMCS ¥ KOMIIPUMUPOBAHHUEM
ra3a — OTCIO/Ia U KOMIIPECCOPHAs TEXHUKA OUYE€Hb
cepbesHad. TpebyeT OOHOBIEHUS TAKXKE HA3EMHAS

UHQPACTPYKTYPA...

«BpeMs KOJITIOOHMHIA>: BBI OITHMHUCTHYHO
CMOTpHTE B Oyaylnee KOMIIAHHH B BOIIPOCAX
BHEJIPEHHA HHHOBAITHE?

Anexcanap CoMOB: /I O4eHb OIITUMUCTUYHO
CMOTPIO B 6yAyIee. Mbl ABHXKEMCS B STOM
HANPaBJIEHUH. XOTA OBIBAET TPYJHO, HO HE
OCTAHABIUBAEMCSI.

Beia 6eceny l'axnaa Bybika, <BpeMsa KOJITIOOHMHIA»

CITPABKA BK>»

compressors. Our Company bears 100% social load but
even so, we apply cutting-edge technologies, although
not on a recurrent but rather a pinpoint basis. And if
tomorrow a natural gas market is established —

similar to the oil and condensate markets that we
already have where all resources in Ukraine go through
the exchange, then we will have investments and,
therefore, the technologies that we have already tested
will be put into practice without delay.

Alexander Somov: Now our Company’s main task
is technological modernization. Among other things,
we are interested in coiled tubing, nitrogen systems
and expansion of the fraccing fleet. The Company
is extensively upgrading the processing plant in
Shebelinka where hydro-refining and isomerization
of fuel will be performed. Since we have produced
more than 50% of our field reserves, we perform
gas compressing — that is why we have powerful
compressor machinery. Ground infrastructure also
requires upgrading...

Coiled Tubing Times: Are you optimistic about
the company’s future in terms of innovations?

Alexander Somov: I am very optimistic. We are
moving in this direction. Although sometimes we face
difficulties, we don’t stop.

The interview was conducted by Halina Bulyka,
Coiled Tubing Times

IIyGIMYHOE AKITHOHEPHOE OOMIECTBO «<YKPra3go0bIia» — KPyITHEHIIHH YKPAHHCKHM JOOBITIYHK
IIPHPOJHOIO I'a3a M ra30BOro KOHZeHcara. Bxogur B crpykrypy HAK <HadTOoras YKpauHbI>.

<YKPrazgoosria» — BEPTHKAIHHO HHTEIPHPOBAHHAS KOMIIAHHA C 3AMKHYTBHIM IIHKJIOM IIPOU3BOACTBA —
OT IIOMICKA U Pa3BE€JKH MECTOPOKAeHHUM HeTH U ra3a, uX pa3padoTKH, JOOBIYH B TPAHCIIOPTHPOBKH IO
nepepadoTKH YIIIEBOZOPOSHOIO CHIPHS M PEATH3 AU HEDTEIIPOTYKTOB.

KoMIIaHHs BeJeT pa3paboTKy Ia30BbIX, He(TEera3zoBsIX 1 HE()TEra30KOHIEHCATHBIX MECTOPOKICHH
B XapbKOBCKOH, IToxTaBCcKOM, CyMCKOH, JOHEIKOM, JIyraHCKOH, [IHEIPONETPOBCKOM, IbBOBCKOH, UBaHO-
D PAHKOBCKOM, 3aKAPIATCKOM M BOJIBIHCKO¥ 001aCTAX. [€0I0ropa3Be OIHBIE PAGOTHI IO IIOMCKY HOBBIX
MECTOPOKIECHHUH YITIEBOJZOPOAOB BeAYTCA B JTHEIIPOBCKO-JOHEIIKOH BIIagHHE, B KapImaTrcKoM peruoHe.

<YKPrazagoosria» HMEET B CBOEM COCTABE IBA Ia30J00BIBAIONIHX IIPEAIIPHUATHA, IPEIIIPUATHE
IO OYPEHHIO CKBAKHH, YIIPABJIECHHE IO IIEPEPAOOTKE Ira3a H ra30BOro KOHAEHCATA (IBa
ra3onepepadaTEIBAIONINX 3aBOA), Feo(H3nIeCKOe yIIPaBI€HHE, CTPONTEIBHOE NOAPa3AeIeHHE,
HAYyYHO-HCCIEOBATEIbCKHI HHCTUTYT. KoMmauusa o6ecnieanBaet 6osee 80% oT OGIIEr JOOBIIH

IPHUPOTHOTO ra3a, 67% razaoBoro KOHAEHCATA U He(PTH.
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TEXHOCTPOM
AU3HUHT

aCTyIIUI MHUPOBOM CIIPOC HA

3HEPrOHOCUTENIN CIIOCOOCTBY-

€T PAa3BUTUIO HEMTEra30BOU
OTPAC/IHY, BHEAPEHUIO COBPEMEHHBIX
TEXHOJIOTUH, TO3BOJISIONUX ONITHMH-
3UPOBATh IPOU3BOJICTBO U YBETUYHUTD
MPOU3BOJUTENBHOCTD. OUEBUHO, UTO
JIOO0M TEXHOJIOTUYECKHUI MPOIECC
CONPSIKEH C ONPEJEIEHHBIMU PHUCKA-
MH, KOTOPBIE HEBO3MOXHO IIPEJIBHU-
JIETDb U 3APAHEE UCKIIIOYUTD 3(PPEKT OT
HX HETATUBHOI'O BO3AcHCTBUA. IMEH-
HO TIO3TOMY YK€ MHOTO JIeT B Poccun
AKTUBHO NIPUMEHSAETCS CTPAXOBAHUE.
O NOTEHIINAJIBHBIX PUCKAX, MEXAHU3-
ME CTPAaXOBaHUA pPaACCKa3an Pyciman
Hrnios, COBETHUK T€HEPAIBHOTO JIU-
pekropa CAO JEDECT.

B COBpEMEHHBIX YCIIOBUAX, KOTOPBIE
XAPAKTEPUIYIOTCA TIOBBIIIEHHON HeE-
ONPEJENEHHOCTBIO 3KOHOMUYECKHUX,
TEXHUYECKMX U OPraHU3AIMOHHBIX
(aKTOPOB, YIPABIECHUE PUCKAMU
NPEJCTABISAET OYEHb BAKHBIA U 3HA-
YUMBIA 3JIEMEHT CHUCTEMBI YIIPABIIE-
HUS HEMTEra30BBIMU  IPOEKTAMU.
OCOBGEHHO KOTZid peYb HUJIET O BEIY-
IEX OTPACIN CTPAHBI, KOTOPAs I'eHe-
PUPYET JOXOAbI I'OCYAAapCTBA, I'PAXK-
JaH, CMEXHBIX OTpacJiel U UIpaer
OCHOBOMNOJIATAIONIYI0 POJIb B COLIM-
AJIBHO-OKOHOMHUYECKOM  Pa3BUTUU
CTPAHBL.

3amuTa IJ11 BHYTPHCKBAYKHH-
HOro oGopyaoBaHusA. COBpPEMEH-
HBIE IIPOI'PAMMBI YIIPABJIEHUA PHU-
CKaMM IIPEAIIPUATHH IIpEeAIaraior
MHOMXECTBO pEIIEHUH U METOMOB.
OJHAKO Haubosiee YCIENHbIM U 1ie-
JIECOOOPA3HBIM TPHU3HAH MEXAHHU3M
crpaxoBaHus. Tak, CTPaxOBaHUE BHY-
TPUCKBAKUHHOIO  I'eO(PHU3UIECKOTO
060pyIOBAHMSA ABIAECTCA OJHHUM U3
CaMBIX BOCTPEOOBAHHBIX BUJIOB, TAK
KAaK ITO3BOJIAET KOMIIEHCUPOBATD MO-
TEHLUAJIBHBIE PUCKH, KOTOPBIE TIPO-
MU3OIIIN B PE3YJIBTATE II0XKAP4, B3PbI-
B4, POHTAHUPOBAHNA CKBAXKUHBI MJIN
06pa3oBaHusl IpudOHd, CTUXUHHBIX
6eacTBuil u p. Taxxe, TIOMUMO Tpa-
JULIMOHHBIX pUCKOB, ' EQECT> cTpa-
XyeT pUCK  IpUXBaT», T.. pUCKyIIIEpOa
WIN NOTEPU OOOPYAOBAHUS B CIIydde
HEIPEABUJIEHHOIO  3ACTPEBAHUA B
CJIOMaHHOI 6YPUIBHOI KOJIOHHE UJIU
B CTBOJIE CKBAKUHBL Tapu@ no Takomy

6 FEPDECT.

BU/ly CTPAXOBAaHHS BaAPBUPY-
€1Cs1 OT 1% 110 2,5% OT CTpaxo-
BOM cymMMbl K npumepy, mia
OIICHKH Ka4dye€CTBad LIEMCHTH-
POBAHUS UCHOJIL3YETCS KOM-
IIOHOBKA B COCTAaBE€ aIlllapa-
Typbl AMK J'OPM30OHT-90» +
«“AMKTOPU30OHT-90-BUKI3»
CTOUMOCTBIO 20 MJIH py6. ITpu
YCJIOBUM CTPAXOBOTO Tapuda
1% crouMOCTb CTPAXOBAHUA
anmapara cocrasuT 200 ThIC.
py6. Ha 1 TOJ] CTPaxXOBaHUSL.
CrpaxoBaHHeE IJI CKBa-
skuH. He Menee BoCTpeOO-
BAHHBIM ABJIFACTCA CTPAXO-
BAHHE CKBAXHH, KOTOPOE
3ALIUIIAET OT PUCKOB YTPATHI,
rUbeIn MWId TNOBPEXICHUSA
34CTPAXOBAHHOTO  MMYyIIlE-
CTBA B pPE3YyIbTATE MNOTEPH
KOHTPOJIA HA/l CKBAXKUHOM T10
JIIO60M NPUYHHE, HE UCKIIIO-
YEHHOU [JOI'OBOPOM CTpa-
XOBAHHsA, 4 TAKXKE IOJIMCOM,
MOKPBIBAIOTCS PACXOABL, CBSI-
3aHHBIE C BOCCTAHOBJICHHUEM
WIN TOBTOPHBIM OypEHHEM
CKBA’KHUHBI, WJIM BOCCTAHOB-
JICHUEM KOHTPOJIA HAaJ HEH.
[To maHHOMY BUAY TapH( CO-
crasisieT Ot 0,3% no 1,0% Ha
CKBA’KMHY U YCTAHABJ/INBA-
€TCA C YYETOM BH[4, INIyOUHBI CKBa-
JKMHBI, CIEHNU(PUKN PabOT U JIPyrHe.
Tak, ecmu CTOMMOCTb OypEHHs CKBa-
JKMHBI paBHA 50 MJIH pyO., CTPaXoBas
CyMMa IO PHUCKAM MOTEPU KOHTPOJISA
HaJ| CKBaXXUHOU paBHA 50 MJIH pyo,, a
pacxoabl IO NIOBTOPHOMY OYPEHMIO —
50 MJH py6., TO CTOUMOCTb CTPAXOBa-
HHA 6yzaeT OKos1o 300 ThIC. pyo.
IMoamuc A cCHenHuaJIHu3upo-
BAHHOH TeXHHUKH. CIeIHaIn3u-
pOBaHHAsA  CAMOXOJQHASA  TEXHMKA4,
NIpUMEHAEMAs IIPpU paboTaxX HA Me-
CTOPOXACHUAX, UMEET PAJT CIIELTU(DU-
YECKUX PHUCKOB, KOTOPBIE HE y BCEX
CTPaxXOBBIX KOMITAaHUH TIOKPBIBAIOTCA
IIOJINCOM CTPAXOBAHMA. KaK paBuio,
I10 JIOT'OBOPY BKJIIOYaOTCs pucku ATTI
Ha JOpOrax OOMIEro IOJb30BAHUS,
4aBApUH, CTUXHUHUHBIE OEICTBUS, IIPO-
TUBOIPABHBIE JEUCTBUA TPETBUX JIULI,
Tapud 3pech cocrasnser oT 0,35% 10
2,0%. CAO JTEOPECT> HEOTHOKPATHO

LLEJIECOOBPA3HOCTb CTPAXOBAHMNA A1 HEDTETA30BOIO CEKTOPA

Pycnan Hzunoe

BBIIUIAYUBAJIO CTPAXOBBIE BO3MEIIIE-
HUS 10 OOBEKTAM U TEXHHUKE, [IPUME-
HAEMBIM IIpHU pabore B TOK. Tak, 6bu10
BO3MEMIECHO 5,3 MJIH Py0b. 32 IOJIOMKY
KEJUIM-IITAHTU MDY NIPOBENEHUN Oy-
POBBIX PabOT. 2,8 MJIH PYO. BBIIUIAYEHO
32 MOBPEXJEHUE IITAHIH U IITOKOB
LWIMHAPOB B DE3YIbTATE MaJECHUA
6ypOBOI1 YCTAaHOBKY, 1,1 MJIH pyo. — 32
MOBPEXJEHHE «Maruc-2» B Iporecce
JIOBHUJIBHBIX Pa0OT U MHOT'O€ JIPYTO€.

ITo BCceM OIIEHKaM, Pa3Be/Ka U JIO-
6prya HepTU OYyAyT IEPEMENIATBCS
Ha menbd U B Bocrounyo Cubups.
OueBU/THO, YTO OCBOCHHE HOBBIX TEP-
pyTOpHIl C 601€€ CIOKHBIMU I'€OJI0-
I'MYECKUMH YCJIOBUSMH OYACT COMpPsI-
5KEHO C JIOTIOJTHUTEIBHBIMU PUCKAMH.
[ToaTOMy BOIPOCH  OOECIICUYCHUS
K4UECTBEHHOM CTPAaXOBOH 3aIHUTON
NPEANPUATHN HEPTEra30BOrO0 KOM-
IJIEKCA Oy/lyT BCE 6OJIEE AKTYAIbHBI U
BOCTPEOOBAHBL ©




[TPAKTHUKA

HE SAMEANATD

TEMIMbI PASBUTUNA!
DEVELOPMENT RATE

SHOULD NOT BE
SLOWED DOWN!

Beceoa c pyxogooumenem cayncont
I'HKT OOO «lIaxep Cepeuc»
A.JI. Ab6noevim.

AJLAGnos poouncs 20 anpens 1969 200a
8 Kaamuwirxuit.

B 1971 200y cemva nepeexana 6
CmaspononsbCKULL Kpati, 20e omety, Cma.Ji
pabomams Ha 6yposoil. B 1975 200y —
HO08bLLL nepeeso, Ha amom pasd 6 Cyp2ym.

B 1991 200y AJI. A6noe nHauan
mpyooeY1o 0esmebHOCb 8 KOMNAHUU
«Cypeymuegpmezas». Pabomaun emecme
¢ omuyom. IIpowen nocieoo8amensro
O0SINCHOCIIU NOMOUGHUKA O)PUSIBUUK A,
oypunsugura —macmepa KPC, cm.
macmepa KPC.

B 2011 200y omeu, u cotr A6108bL nepeutiu
6 OO0 dlaxep Cepauic»,

2oe A.JI. Abnoe paboman chavaida 8
Kauecmee 3am. PyKoeooume s

npoexma cynepeatidurnza KPC,

3amem — pyxosooumens npoexma I HKT
6 Camape. B nacmosuee epems 611emcs
pyxosooumenem cayrcoor T HKT OOO
dlaxep Cepaucs.

B 2000 200y oxoruun Cyp2ymckuti
HepMAHOL MEXHUKYM (Puuan
FO2opcKro20 20¢yoapcmeeHno2o
YHU8epcumema) no CReUUaIbHOCHIU
QRCNAYAMAUUSL HePMAHBLX

U 2A308bLX MECIOPONCOCHULL.

B 2012 200y oxonuun I Lamuzopcruti
20CYOapPCMBeHHbLLL IMeXHUECKULL
YHU8epcumem, noy4uUs K8a UPUKALUIO
wmeHeoxNcep 20CyoapCmeerno2o
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Interview with Alexey Ablov, Head
of CT Service, Packer Service LLC.

Alexey Ablov, born on April 20, 19609,
in Kalmykia.

In 1971, the family moved to Stavropol
Territory where bis father started
working at a drilling site. In 1975, the
Jamily moved again, this time to Surgut.

In 1991, Alexey Ablov started bis
working career with Surgutneftegaz
Company. He worked together with bis
Jather. He successively beld the positions
of assistant driller, driller — workover
Jforeman, senior workover foreman.

In 2011, fatber and son Ablov
transferred to Packer Service LLC
where Alexey Ablov first worked
as Deputy Director of Workover
Superuvising, then as CT Project
Manager in Samara. Currently be
is Head of CT Service at Packer
Service LLC.

In 2000, be graduated from Surgui Oil
Technical School (branch of Yugor State
University) majoring in oil and gas-

field operation.

In 2012, be graduated from Pyatigorsk
State Technical University qualifying

as manager of public municipal
administration.

Alexey Ablov proudly adds to bis



MYHULUNATIBHOZO YNPABTEHUA>.

K ceoett ogpuruansroll buozpaghuu Anercell
JleoH1008UY ¢ 20pOOCMIBIO 00bABAAeM:

B Hauem pooy CAONCUNACL OUHACITIUSL
HePhMAHUKOE — MPU NOKOJCHUA.

Moii cotr moxce pabomaen 6 KOMNAaHUuu
dlaxep Cepsucs. OH NOMOUHUK MEXAHUKA.

«BpeMsa KOJITIOOHHTa»: AJleKcer JIECOHUTJOBHU Y,
000 dIakep CepBHC» — OJHA U3 CAMBIX
OBICTPOPA3BUBAIONINXCA HE(PTECEPBUCHBIX
xomnanu¥ Poccun. B 2014 rogy KOMIIaHHU A
CTAJIAaJIAypPEeaTOM CII€IIHAIBHOM IIPEMHUH
Intervention Technology Award, yupe:KaeHHOMH
POCCHHICKHM OTAECICHHUEM ACCOITHUAITHHA
CIIEITHATUCTOB 1O KOJITIOOMHIOBBIM T€XHOJIOTHIM
U BHYTPHCKBAKHUHHBIM padoTaMm (ICoTA), B
HOMUHAIHH JIpOPHIB roja — Iydumas KOMIIaHUA 110
TEeMIIaM pa3BUTH M. Kak 1aBHO Bl paboTaeTe
B KOMIIAHUM M KAaKOBa Bania OCHOBHAs IIO3HUITH S
B HEM?

Anexcert AGoB: § paboTaio B kommanuu ¢ 2011 ropa.
B HacTosmee BpeMsi pyKOBOXKY ntofipazaencauem F'HKT
B «[Takep CepBUC».

BK: Ha KaKHX yCJIyTrax CIICITHAJTH3HPYETCA
xommaHuia dlakep CepBuc»?

A.A.:TlepedeHb IPEAOCTABIAEMBIX YCIIYI'Y
HAIIEH KOMIAHUHU JOCTATOYHO MHUPOK. OCHOBHBIM
HAaIIPABJIEHUEM Y HAC, KAK, BIIPOYEM, U Y MHOI'MIX
KOHKYPUPYIOIUX C HAMHU 1 IAPTHEPCKUX KOMIIAHUH,
SIBJISIETCS pa30ypUBaHUE MIApOB U cegen MIPIL
K nacrosdmeMy BpEMEHU MBI YK€ JOCTUITIA YPOBHS,
MO3BOJIAIONIETO Pa36yPUBATE BOCEMb-JIEBATD
nopTOB. Takue PadOThI OBUIN BBIIOJIHEHBI HAMU JIJ15
MypaBJIEHKOBCKOrO (prrana «[a3anmpom HeDTH.

BK: 9TH paGOTHI BRIIIOJTHAIOTCA Bameil KoMImaHuen
110 KAKOHM-THOO OPUTHHAIHBHOH METOTUKE?

A.A.: Bce 3TH pabOTBI MBI BBITIOJTHSAEM C
HCIIOJIb30BAHUEM TEX KE METOMOB U TEXHOJIOTHH,
KOTOPBIMH ITOJIb3YETCA OOJIBITUHCTBO KOMITAHWUNA HA
peIHKE. KpOME NepeunCcIEHHBIX PA60T, Yy HAC B HACTOSIIIEE
BPEMS O4E€Hb MHTEHCUBHO PA3BUBAIOTCA U IPUMEHAIOTCS
B IIOJIHOM OO'bEME IeO(PU3NIECKHE UCCIIETOBAHNA HA
Kabese. Y HaC UMEETCA [1BA KOMILJIEKTA OO0PYIOBAHUS.
OnWH U3 HUX PA00TAET HA TUOKOU TPyOE JUAMETPOM
44 MM C KOJITIOOMHIOBO! YCTAHOBKOU ITPOU3BO/ICTBA
C3AO0 «PHUIMAIII», a ApYroM — Ha TUOKOM TPyOe
JHUAMETPOM 38 MM C KOJITIOOMHI'OBOH YCTAHOBKOM
npoussogcTsa Hydra Rig. Tpu ycnennbie paboTsl
C UCTob30BaHueM nnpubopa PLT Ha kabesie Oblin
MPOBEZEHDL, B Y4CTHOCTH, HA MECTOPOXK/AEHUH «Pyccroe»
KOMITaHUHU «TToMeHbHEPTEra3». Hy 1, KOHEUHO K€, MBI
NPOBOAMM CTAHAAPTHBIE PA6OTHI IO HOPMAJIHU3AIUHA
326051 1 OCBOECHMUIO CKBA’KUH. OHMU BBIIIOJIHAIOTCS B
IIOJIHOM OO'bEME.

PRACTICE

biography, Our family is a dynasty

of oilfield workers — three generations.
My son also works at Packer

Service LLC. He is assistant engineer.

Coiled Tubing Times: Mr. Ablov, Packer
Service LLC is one of the most rapidly
developing oilfiled service companies in
Russia. In 2014, the company won the special
Intervention Technology Award established
by the Russian chapter of Intervention and
Coiled Tubing Association (ICOTA) in the
nomination Breakthrough of the Year - Most
Rapidly Developing Company. For how long
have you been working in the company and
what is your primary position?

Alexey Ablov: I have been working in the
company since 2011. Currently I am in charge of
coiled tubing at Packer Service.

CTT: What services does Packer Service
specialize in?

A.A.: The list of services provided by our
company is quite extensive. Our main area of
activity — as admittedly is the case with competitors
and partner companies — is drilling out of balls and
multistage fraccing seats. So far, we are capable of
drilling out eight-nine ports. We performed such
operations for Muravlenko branch of Gazprom
Neft.

CTT: Does your company use any original
methods for such operations?

A.A.: We perform all those operations using the
same methods and technologies that are used by
most companies in the market. In addition to the
mentioned operations, currently we have been
intensively developing and fully implementing
wireline geophysical surveys. We have two sets
of equipment. One of them uses 44 mm coiled
tubing with a CT rig produced by NOV FIDMASH
and the other uses 38 mm coiled tubing with a CT
rig produced by Hydra Rig. Among others, three
successful interventions using a wireline PLT
were made at Russkoye field of Tyumenneftegaz.
And naturally we perform standard operations of
bottom-hole cleaning and well testing. They are
carried out to the fullest extent.

CTT: What can you say about the coiled
tubing equipment that you operate? What
manufacturers does Packer Service prefer?

A.A.: Our company operates several CT fleets
produced by NOV FIDMASH. One of the fleets was
made to our specific order. It’s a container-type
coiled tubing rig which can be independently
transported by a helicopter. In terms of technical
characteristics, performance and build quality
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¢ Komnanusn Jlaxep Cepeuc»
nPo6oouUm KOAMIOOUHZO0BbLe
onepauuu c npumenenuem
000pyoosanun nPpou3eoocmaa
C340 «DPH/IMAIIL>»
Packer-Service performs coiled
tubing operations using the

equipment manufactured by
NOV FIDMASH
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BK: 910 BBl MO2KETE
CKa3aTh O KOJITIOOHMHI'OBOM
000pPYyTOBAHHH, C
KOTOpPBIM paboTaere? Ha
KaKHX IIPOHU3BOSHUTEICH
000pYyTOBAHUSA
opueHtTHupyercsa Ilaxkep
CepBuC»?

AL.A.: B Hamen KOMITAaHUU
IKCILTYaTUPYETCS HECKOIBKO
¢dnoros 'HKT npousBoicTsa
C3A0 «PUIMAII». OnyH u3

B Halen KoMnaHMKM aKCNNyaTUpPyeTC HECKONbKO
¢notos N'HKT npounssoactea C3AO «ONOMALL».
OAnH 13 hNoToB ObIN N3rOTOBJIEH MO HaLLEMY
WHAMBUAYANbHOMY 3aKasy. DTO KONTIOOMHroBas
yCTaHOBKa KOHTEMHEPHOro TUMNa, KOTOPYIO B YC/TOBUAX
aBTOHOMMU MOXXHO TPaHCMOPTUPOBATb C MOMOLLBIO
BepToneTa. [1o TeXHMYeCknM XapakTepuUcTmKam,

BO3MOXHOCTSIM MPOM3BOACTBA PaboT 1 KayecTsy
M3roToBMeHUs Bce Hawu yctaHoBkM oT C3A0

(PJIOTOB OBLIT U3TOTOBJIEH T1O
HAIIEMY UHIUBUYAJIBHOMY
3aKa3y. DTO KONTIOOMHTOBAS
YCTAaHOBKA KOHTEHHEPHOT O
THIA, KOTOPYIO B YCJIOBUAX
4BTOHOMUH MOKHO
TPAHCIOPTHUPOBATH C
MOMOMIBIO BEPTOJIETA.

ITo TeEXHUYECKUM
XAPAKTEPUCTUKAM,
BO3MOKHOCTSM IIPOU3BOACTBA
paboT U Ka4eCTBY
M3TOTOBJIEHUS BCE HAIINU
ycTaHOBKH OT C3AO «DHJIMAIIl> HUA B 4€M HE YCTYIIAIOT
4aHAJIOr'aM OT JIYYIIUX MU POBBIX IIPOU3BOAUTENECH. A
YUMTBIBAs, YTO HEPEJKO 310KEAHCKAS TEXHUKA B Poccuio
MOMAIAET B CTATYCE «6/y»>, HOBBIE (DHUIMAIIEBCKHE
YCTAaHOBKM IpeBOCXOA4T ux. Ha maccu M3KT Tenepp
YCTAHABIUBAIOTCS O0JIEE MOUIHBIE MHXKEKTOPHI, C
OOJIBIIUMH TATOBBIMU YCHIHUAMU. Hy 1 JIOTUCTHUKA UT'PAET
HE IMOCJIEAHIOIO POJIb B TEXHUYECKOM OOCIYKUBAHUU.
TexXHHKA €CTb TEXHUKA: KAKUE-TO YACTH BBIXOJAT U3
CTPOsL, ACTANU N3HANBAOTCA. C «DHIMAIlleM» BCE 3TU
BOITPOCHI PEMIAIOTCA ONEPATUBHO. A €CJIA YYECTD, UTO B
YCJIOBUAX CAHKIIMH IPUOOPETEHUE 3aTIACHBIX YACTEMN JIJIA
AMEPUKAHCKUX YCTAHOBOK CTAHOBUTCS HEJIETKUM JIEJIOM,
BBIOOD IIPOUBBOJUTEISI OOOPYJOBAHUS, 51 IYMAIO, IIOHSITEH.

BK: Bbl yIHOMAHY/IH CEKTOPAJIBHBIE CAHKITHH. DTO
JKHBOTpenemymas rema. HacKoJIbKoO CylieCTBEHHO,
Ha Bam B31JIAK, 9TH CAHKITHH CIIOCOOHBI IOBIHATD
Ha pa3BHTHE OTE€YECTBEHHOIO He()TEerazoBoro
cepBHca?

A.A.: O4eBUIHO, CAHKIIUH IIOBJIEKYT 34 COOOM
3aMe/IJIEHNE OO'bEMOB 1 OYPEHUS, U BBO/IA HOBBIX CKBAKUH
B 9KCILIyaTALUIO, U IIPOBEACHUSA IPYIUX CJTOKHBIX
PpaboT. Sl HaIEIOCh, YTO HAIIIU POCCUMCKHE TAPTHEPHI
Ha HEPTEra30CEPBUCHOM PBIHKE 6y1yT PA3BUBATHCS
U 06€ECIIEYNBATh UMIIOPTO3aMeleHHe. Ho Kakoi-TO
CJIOKHBIN IIEPHOJ], KAKAA-TO BOJIHA MAJCHUA HAM
BCE-TAKM NPeacTOUT. [TOKA elne CI0KHOCTH OIYIAIOTCA
HE B IIOJTHOM MEPE, HO, YMAIO, HA IIPOTAXKEHUU TEKYIIETO
rofia OHU POABATCA. HO 4 BEPIO, 4TO BCE BLIPOBHAETCA.

BK: bygeM HageATbCA.
AL.A.: Camoe ITTaBHOE, OyIEM HAJIEATHCS HA CBOE
POIHOE — POCCUICKOE, OEJIOPYCCKOE. MBI IPOBOUM

«PNOMALL» HM B 4eM He ycTynatoT aHanoram ot
NyYLWYX MUPOBBIX MPOM3BOAUTENEN.

all our rigs produced by NOV FIDMASH are as
good as their equivalents produced by best world
manufacturers. And taking into consideration
that foreign equipment coming to Russia is often
secondhand, brand-new FIDMASH rigs surpass
them. More powerful injectors with high hauling
capacity are mounted on chassis produced by
Minsk Wheel Tractor Plant. Logistics also plays
an important role in maintenance. Machinery is
machinery: some parts break, others wear out.
FIDMASH solves those issues very promptly. And
given that due to the sanctions purchase of spare
parts to American systems has become a difficult
task, the choice of the manufacturer is quite
obvious, I think.

CIT: You've mentioned sectoral sanctions.
This is a hot topic. How significantly do
you think these sanctions can affect the
development of the domestic oilfield service?

A.A.: Obviously, because of the sanctions, the
drilling footage will decrease and bringing of new
wells into production and performance of other
complex operations will slow down. Hopefully,
our Russian partners in the oil and gas-field service
market will be developing and implementing
import substitution. Nevertheless, we will
experience a rough patch, a wave of decline. So far,
the difficulties are not fully palpable yet but I think
they will manifest themselves in the course of this
year. But I believe it’ll level out.

CTT: Let’s hope it will.
A.A.: Most importantly, we should rely on }
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[TPAKTHUKA

MOJIEPHU3ALTUIO CBOUX KOJITIOOMHTIOB. Ha yCTaHOBKAaX
34I1a/THOTO IIPOU3BO/CTBA B INTAHOBBIX MEPOIIPUATUAX MbI
IIPOCTO 3aMEHUJIM HEKOTOPBIE Y3J/Ibl HA UX OT€YECTBEHHBIE
AHAJIOI'Y, HUYEM HE YCTYIAIOIIE OPUTUHAIBHBIM. 1

€11€: MbI U30JIMPOBAHBI TOJIBKO CO CTOPOHBI 3A11a/THBIX
CTpPaH, 4 C BOCTOYHBIMH Y HAC HAPAOOTAHBI XOPOIIHUE
OTHOUIEHM S, HAIPpUMED, ¢ KuTaeMm B BONpOCax 3aMENICHUA
AMEPUKAHCKHX U KAHAJICKUX AaHAJIOTOB. KuTanckue
MIAPTHEPBHI YKE ITOCTABJIAIOT B POCCUIO HEKOTOPBIE BUBI
060PYJOBAHMUSL

BK: Asrekceri JIeOHHJOBHUY, BbI HCOTHOKPATHO
IPUHHUMATIH YIACTHE B PA00TE €3KErOJHOMU
MeKAyHAPOSJHOHN HAYYHO-IIPAKTHYIECKOH
xoH(pepeHI A <KOITIOOHMHTOBHIE TEXHOIOTHH,
I'PII, BHYTPHUCKBAKHHHBIE pa0boThI». Ha 15-11
KoH@epeHITnH BhI BBICTYITHIIH C JOKJIAOM
«'€e0JI0TO-TEXHUIECKHE MEPOIIPUATHS C
npumeHnenuem rexHoaoruv FrHKT Ha ckBaskuHaAX
0OAO «Camapanedreras» mociae I'PIl», BHI3BABIIHM
OOJIBIIION HHTEPEC.

B mponecce 3Tux KOH@epeHu i Bl B 00/ Ib1IEIH
Mepe JEJIHUTECH C KOJUIETAMM U3 IPYTIUX KOMIIAaHUH
CBOHMM OOTaThIM OIIBITOM HJTH IIPHMEPAETE K CBOUM
PadéoTaM OIIBIT KOJLIET?

A.A.: MblI B komnanuu «[Takep CepBuc» MHTEPECYEMCS
BCEMU HOBBIMU TEXHOJIOIUSIMU. HaM O4EHb UHTEPECHBI
KaKHE-TO TOHKOCTH, OCOOEHHOCTH IPOBEAECHUA PAOOT,
K4K M HOBBIE Pa3pabO0TKH, HAIIPUMED, IUPKYJISIIUOHHBIC
KJIAIIAHBI, KOTOPBIE UCIIOJIb3YIOTCS IIPU OYPEHUH C
430TOM. Y HAC €CTb U CBOU NIPEJIOKEHMA B 3TOM IIAHE.
KonpepeHnusa pacmupseT Halll KPyTO30p, JA€T ITOHATD,
K4KHE TEXHOJIOTUH B TpeHe. Hac mnHPOpMUPYIOT O
MHPOBBIX COOBITHAX U JOCTHXKECHHUAX. Hala KomnaHus
JEPKUT KyPC HA PA3BUTHE: PACTET KOJIMYECTBO (PIIOTOB,
06'beMBbl padoT. B «ITakep CepBUC» UAECT IPOLECC
CTAHOBJICHUSI, YTO HECKOJIBKO 3AMEJISIET CKOPOCTD
BHE/IPEHU A HOBENIIINX TEXHOJIOIUH, 4 TAKXKE PA3PAOOTKY
UX HAMH CAMUMHU BHYTPU KOMIIaHUU. HO MBI CTpEMUMCS
TAPMOHUYHO COYETATh CTAHOBJICHUE U PA3BUTHE.

BK: YBepeHa, uro y Bac Bce monyaurcsa. YTo Ob1
BbI XOTE/IM IIOKEIATHh HAIIIUM YUTATEIAM — CBOUM
KoJreram?

AL.A.: 5l HE COMHEBAIOCH, YTO, KaK 6bI HH CKJI4/IbIBAIACh
cuTyanys, HepTernpomMbelica0BbId 6usHec 110 'HKT oyger
Pa3sBUBATHCA, TIOTOMY YTO OH IIPUHOCUT PEAJILHYIO
IPUOBLIIb, KOHKPETHBIN (PUHAHCOBBIN PE3YJIBTAT HAIIUM
3aKa34YMKaM. XOUy [OXKEIATh KOJUIETAM HE 3AME/JIATD
TEMIIbI PA3BUTHS, YKPEIUIATHCA B CTPEMIIEHUU HE TOJIBKO
OCBAaMBATh, HO U CO3/1ABATH HOBBIE TEXHOJIOI'MU. Bcem
ycnexos! U cebe!

BK: UcrmostHeHHe Banmx nmokejJIaHui O4YeHb
BaXHO 111 Poccumn.

Bena 6eceny I'asnaa Byssika, <BpeMsa KOJXTIOOHHTIAa»
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our own strength — Russian, Belarusian. We are
upgrading our coiled tubing rigs. Within our
scheduled activities we replaced some of the units
in western-made systems with their domestic
equivalents which are as good as OEM components.
Moreover, we are cut off only from western
countries but we have established good relations
with eastern countries, e.g. with China, in terms of
substitution of American and Canadian equivalents.
Chinese partners already supply certain types of
equipment to Russia.

CTT: Mr. Ablov, you repeatedly participated
in the annual International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference. At the
15th Conference you made a report on
Geotechnical Operations Using Coiled
Tubing Technologies at Samaraneftegaz Wells
after Hydraulic Fracturing which aroused
much interest. During such conferences, do
you share your rich experience with your
colleagues from other companies or rather
see how your colleagues’ experience can
benefit your operations?

A.A.: We in Packer Service are interested
in all new technologies. We are fascinated by
subtle details, special techniques as well as new
developments, e.g. circulation valves which
are used in nitrogen drilling. We have our own
proposals on that score. The Conference expands
our horizons, tells us what technologies are in
trend. We are informed about global developments
and achievements. Our company has set a course
for development: the fleet count is increasing as
is the scope of operations. Packer Service is in the
making which somewhat slows down the rate of
implementation of state-of-art technologies as well
as their development by our company. Nevertheless,
we strive to keep the balance between making and
development.

CIT:1Iam sure yowll do well. What would
you wish to our readers - your colleagues?

A.A.:Thave no doubts that whatever the situation
is, CT-related oilfield business will develop because
it yields real profit, concrete financial result to our
customers. I would like to wish to our colleagues
not to slow down their development rates and to
become stronger in their desire not only to master
but to create new technologies. May success attend
you and us alike!

CTT: Your dreams coming true is very
important for Russia.

The interview was conducted by Halina Bulyka,
Coiled Tubing Times
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YIOBAHIE

OBbOP

KPEJTO KOMITAHNHMN - UTHHOBAIINH
K 25-nemuro C3A0 «Hosurra»

THE COMPANY’S CREED

IS INNOVATIONS
dedicated to the 25" anniversary of C(JSC Novinka

H.A. IITNPY, supexTop C3A0 <HOBUHKA>
Ivan PIRCH, Director, JCSC Novinka

BPPeRTHBHO pabOTAIONYIO KOMITAHHIO MOKHO
CPaBHUTB C )KUBBIM OpPraHU3MOM. 1 y Hee, Tak
JK€ KAK My YEJIOBEKA, €CTb IPEAHAZHAYEHNE U
cyab6a. C3AO «HOBHHKA» B 3TOM OTHOLIEHUU HE
HUCKJIIOYEHHE: MOKHO C YBEPEHHOCTDBIO CKA34Th,
4TO IYTh, KOTOPBIA IPOXOAUT 3TA KOMIAHUS,
34CJIYKUBAET BHUMAHUSL

IMpeanpusaTue, 06paszosaHHoe B 1990 roxy HA
3ape WIMXOTr'O» IECATUIETHS, BOT YKE UETBEPTH
BEKA PENIAET OYEHD HEITPOCTBIE, BECbMA
WHTEPECHDBIE B TEXHUYECKOM OTHOIIEHUH 33/1a49U
0 OIPEJAEIEHUIO U PEATU3ALNH NEPCIIEKTUBHBIX
3HEProCcOEPEraI0MUX IPOEKTOB, 4 TAKKE IPOEKTOB,
HAMPABICHHBIX HA NOBBIIIEHHE 3(P(PEKTUBHOCTH
JIOOBIYU YITIEBOJJOPOJIOB.

Hawubosee BasKHBbIM, C MOEH TOUKHU 3PEHUS,
MEPUOAOM B PA3BUTHHU KOMIIAHUU CTAJ TOT,
KOT/]a KOMITAaHMUA IPUCTYITNIIA K PEMIEHUIO
347124 O CO3AHUIO OOOPYJOBAHUS JJIs1
HedTerazoBor orpacau. B konie 90-x
KOHCTPYKTOPCKHUM 610p0 C3AO «HOBHHKA»
st OAO «I'a3mpom» OB PA3pPadOTAHBI
MPOEKTHI KOITIOOMHTOBBIX YCTAHOBOK,
043UPYIOINXCA HA TEXHUYECKUX PEMIEHUAX
MHPOBOTO YPOBHA. [TpaBUIBHOCTB BBIOOPA
pEMIEHNIT, UCTIOJIb30BAHHBIX B KOHCTPYKIIUH
YKa32HHOT'O OO0PYIOBAHUSA, IOATBEPKICHA HE
TOJIBKO ABTOPUTETHBIM MHEHHUEM KCIIEPTHOTO
COOObIIECTBA, HO U BpeMeHeM. PazpaboTaHHbBIE
€IIIe TOT/Id MOJEIU KONTIOOMHI'OBBIX YCTAHOBOK
BBIITYCKAIOTCA IO HACTOAMIETO BPEMEHHU U
NPEKPACHO 3aPEKOMEHJJOBAIN CEOA HA PBIHKE
HedTerazosBoro o60pyAoBaHus. B iocieayomuii
MEPUOA KOHCTPYKTOPAMU «HOBHHKN»> ObLT
CO3/1aH TUIIOPA3MEPHBII PAJT KOITIOOMHIOBOI'O
O0OPYAOBAHUS, BKJIIOYAIOIINI 60JIEE CEMU MOJE/IEN
u Moaypukanui. CerogHs BEChb CIIEKTP 3TOI'O
o60pyaoBaHus BeIyckaeT C3A0 «DVIMAIII,
KOTOpOE, Kak 1 C3AO «<HoBHUHKA», BXOAUT B I'pyninny
DU,

B Hauase I1ByXThICAYHBIX I'of0B C3AO «HOBHHKA»
YK€ B KA4ECTBE OJTHOT'O U3 JIUJIEPOB IT0 Pa3paboTKe
KOJITIOOMHI'OBOI'O O60PYAOBAHUSI IIPUCTYIINIIO
K OCBOEHMIO HOBOT'O /11 C€6 HAIPABJICHUSA —
CO3/IaHHIO BBICOKOTEXHOJIOI'MYHOI'O CKBAXKMHHOI'O
000PYIOBAHUS J151 PAOOTHI C KOJITIOOMHI'OBBIMU
YCTAHOBKaMU. [IOHMMas, YTO HAJIC’KHOE U
3P PEKTUBHOE HA3EMHOE OOOPYAOBAHUE — TOJIBKO

An efficient company can be compared to a living
organism. As in the case of a human, it has its purpose
and destiny. In that regard, JCSC Novinka is no
exception: it is safe to say that the path the company
took is noteworthy.

The company was established in 1990 at the dawn of
the ‘daring’ decade and for a quarter-century now has
been solving very challenging, technically interesting
tasks of identifying and implementing promising
energy-efficient projects as well as projects aimed at
improved efficiency of hydrocarbon production.

In my opinion, the most important period in the
company’s development was when the company
started making equipment for the oil and gas sector.
In the late 1990s, the design office of JCSC Novinka —
at the request of OJSC Gazprom — developed coiled
tubing designs based on world-class engineering
solutions. The correct choice of the solutions used in
the design of the above equipment was verified not
only by the weighty opinion of the expert community
but was proven over time. The models of CT rigs that
were developed back then are still in production today
and have proven themselves in the market of oil and
gas equipment. In subsequent years, the designers of
Novinka Company created a standard series of coiled
tubing equipment comprising over seven models
and modifications. Nowadays the whole range of
that equipment is manufactured by NOV FIDMASH
in association with JCSC Novinka, a member of FID
Group.

In the early 2000s, JCSC Novinka being one of the
leaders in the development of coiled tubing equipment
started developing new trends, i.e. production of CT-
oriented high-tech downhole equipment. Realizing
that reliable and efficient surface equipment is only
one part in the successful use of coiled tubing to
increase the efficiency of hydrocarbon production,
JCSC Novinka started developing high-tech downhole
equipment, specifically, directional drilling systems
with an electric communication channel designed for
controlled CT drilling in any type of oil and gas wells
including underbalanced drilling.

SNB89-76M Directional Drilling System ensures
real-time control over downhole parameters and
position-finding of the bottom-hole assembly (BHA).
The equipment allows:

* hole drilling in thin beds;
 optimizing the hole path;
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YACTh YCIIEXA B UCMIOJIb30BAHUHU
KOJITIOOWMHTOBBIX TEXHOJIOTUH

JULS TIOBBIIIEHM S 3(P(PEKTUBHOCTH
JIO6BIYH YITIEBOAOPOAOB, C3AO
«HOBMHKA» HAYAJIO Pa3padOTKy
BBICOKOTEXHOJIOTUYHOT'O
CKBAKUHHOI'O OO0PYJIOBAHHS,

B YACTHOCTH, CUCTEM
HAIPAaBJIEHHOT'O 6ypPEHHU C
ANEKTPUUECKHUM KAHATIOM

CBSI3U, IPEIHA3HAYEHHBIX [JIJI
YIPABIAEMOTr'O KOJITIOOMHTIOBOT'O
OypeHUs IIOOBIX TUIIOB HE(PTAHBIX
U ra30BBIX CKBAXKUH, B TOM

YHCJIE B YCJIIOBUAX JJEIPECCUU HA
NPOAYKTUBHBIN IIACT.

Cucrema HaIIpaBJIEHHOI'O
6ypennst CHB89-76M
06eCnevYnBaAET KOHTPOIIb
BHYTPHUCKBA>KHHHBIX
MMapaMeTPOB U ONIPEJE/IEHNE
MOJIOKEHU S KOMIIOHOBKH HU34
OypuibHOI KONOHHBI (KHBK)

Mmanoz2o kaacca, paspaoomannan C3A0 «Hogunka»

Figure 1 — Bench testing of the first coiled tubing rig developed
by Novinka Company
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GOKOBBIX CTBOJIOB U3 Hanpaenennozo oypenus CHBS9-
SKCIITYATAIIMOHHBIX KOJIOHH Baoxogpadom 76M 014 KOAMIOOUH2068020 Oypenu
U Omo p(l.?ffeHuﬂ

MaJIOT'O JUAMETPA.

Cero/iHsI OTIBITHO-
ITIPOMBICJIOBBIE UCTIBITAHUS
CUCTEMBI HAIIPABJICHHOI'O
OypEHUS 3aBEPIIECHBI U IIPOBOANTCS MOJTOTOBKA
K CEPUHHOMY UX THPAKUPOBAHUIO B IBYX
THUIIOPA3MEPAX IO
auaMeTpy — 76 1 89 MM.

B paMKax pacmupeHus cepbl IPUMEHEHHUS
CHCTEM HAIIPABJICHHOI'O OYPEHUS IPEANPUATHEM
CO3/IaHBI HOBBIE MOJIC/TH CKBAXKUHHBIX KOMIIOHOBOK,
KOTOPBIE NPEAHA3HAYEHDI 17151 HAITPABJICHHOTO
OYpEHUS CKBAKUH B YCJIOBUSIX FTOPHBIX BBIPAGOTOK
HAa YI'OJIBHBIX MECTOPOXK/ACHUAX, MECTOPOXKECHHUAX
TSDKEbIX HedTel 1 Ap. 151 pa®OoThI C YKA3aHHBIMU
cucremamu C3A0 «<HOBUHKA» O6bIIN Pa3pabOTaHBI
crieruanabHble 6ypUIbHBIE TPYOHI C KabeeM,
MO3BOJISIONIUE OCYIIECTBIATD ChbEM NTAPAMETPOB,
PETUCTPHUPYEMBIX B IPOLIECCE OYPEHUS B TEKYIIIEM
peXHUME BDEMEHHU.

Takoe 060pPyAOBAHUE BBIIIOJTHEHO BO
B3PbIBOOE30IIACHOM UCIIOJTHEHUH U YIKE
Ha IPOTSAKEHUU HECKOJIBKUX JIET YCIIEITHO
3KCIUIYaTUPYETCS Ha SIDETCKOM MECTOPOXACHUN
TsDKENBIX HeTel B Pecriybnuke Komu.

e

Figure 2 - SNB89-76M Directional
Drilling System for CT Drilling

OaAHHBLX

Data processing and
visualization unit

* hole drilling with high-intensity drift angle buildup;
* sidetracking from small-diameter production strings.

The field trials of the directional drilling system
are now completed and the serial production of two
standard sizes — 76 and 89 mm diameter — is under
way.

The expansion of the field of application of
directional drilling systems allowed the company to
create new equipment models to perform directional
well drilling in coal mining operations, heavy oil
fields, etc. To operate the above systems, JCSC Novinka
developed special drill pipes with a cable, which allows
taking readings recorded in the course of drilling in
real time.

This equipment is explosion-proof and has been
successfully operated for several years on Yarega
heavy-oil field in Komi Republic.

Based on directional drilling systems for CT rigs and
spinning pipes with a cable channel, the company’s
specialists developed a directional drilling system with
a hydraulic communication channel to be operated
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Ha 6a3e pa3paboTOK CUCTEM
HAIIPAaBJIEHHOT'O 6ypEHU A1
PabOoTHI C KONTIOOMHIOBBIMU
YCTAHOBKAMHU U JJ151 PAOOTHI

communication

TpyoboL ¢ anexmpuvueckum
rxananom cénsu TEK73

Pipes with electric

Mooyns menemempu
Telemetry module

Knanar o6pammviti
Backpressure valve

channel

HAa CBUHYHMBACMbIX pr6ax
C Ka6eJIbHBIM KaHAJIOM

g T

CIEITUATUCTAMU PEATIPUATHUS
pa3paboTaHa CUCTEMA |'
HAMPABJIEHHOIO OYPEHUSA C
TUAPABINYECKHM KAaHAJIOM CBA3H
JUISL pabOTBI HA CBUHYUBAEMBIX

5
Bepmoioz
Swivel

B3Tu
oonomo
baox numanus
. Hemazrnumuboiti nepesoonur PDM &
Power supply unit drill bit

Non-magnetic sub

TPyb6axX C arperaTamu JJIs
320ypHUBaHUA OOKOBBIX CTBOJIOB U
ITPOBOJKH CKBAKIH I10 32/TAHHOM
TpaekTopuH. Takue KOMITIOHOBKH

B kagecTBe Pa3BUTHUA IIPOCKTA

Pa3paboTaHbI IUAMETPOM 76 MM. [
O CO3JJAaHUIO OOOPYAOBAHUA

BROKYNpAeIe s i numanus
Control and power supply unit

JUISL HAIIPABJIEHHOTO OypEHUH,
OCHOBAaHHOI'O HA IPUHIIUTIIE
MEXAHUYECKOTO PA3PYIICHUSA
HOPOJ, PYKOBOJACTBOM KOMIIAHUH
OBLIIO IPUHATO PEMIEHUE 00
OCBOEHHNH HOBOM JIMHENKH
CKBa)XKMHHOI'O O60PYJOBAHHUS —
060PYIOBAHUA /11 CTPOUTENBCTBA
OOKOBBIX OTBOJIOB METOJOM I'MJJPOMOHUTOPHOT'O
OypeHus, TP KOTOPOM PA3PYIIEHUE TIOPO/BI
MPOUCXOAUT 6JIATOAPA SHEPTHUU CTPYU
TEXHOJIOTUYECKOU KUAKOCTH, B TOM YUCJIE B
KOMOUHAIIUN C XUMHUYECKUM BO3ZAECHCTBHUEM €€ HA
MOPOJBI KOJJIEKTOPA.

CTpoUTENBCTBO GOKOBBIX CTBOJIOB C
HUCIIOJIb30BAHMUEM TEXHOJIOTUU I'HIPOMOHUTOPHOIO
pa3MbIBa 06J1a1A€T HEOCTIOPUMBIMUA
MIPEUMYIIECTBAMHY, 2 UMCHHO:

* BBICOKOM CKOPOCTBIO ITPOXO/IKH;

* OTCYTCTBUEM PEAKTUBHOI'O MOMEHTQ;

* CPaBHUTEIBHO HEBBICOKOM CTOMMOCTBIO
060pyAOBAHUS;

* BO3MOXHOCTBIO OCYIIECTBJICHHS IIPOXOJKH C
BBICOKOM HHTEHCUBHOCTbBIO HA60Pa KPUBU3HBI
CTBOIA,;

* BO3MOXHOCTBIO IIPOBE/ICHUS (POPMUPOBAHUS
HECKOJIBKUX OOKOBBIX CTBOJIOB
32 OIHY CITyCKO-TIOJ/bEMHYIO

bnox
obpabomxu u
omobGpancerus
OaMHbLX

Data
processing and
visualization
unit

Pucynok 3 - Cucmema
Hanpaenennozo oypenus CHB89-73M
0212 PadGoOmst 8 YCAOBUAX ZOPHBLX
8bIPpadbomor

Figure 3 - SNB89-73M Directional
Drilling System for mining operations

on spinning pipes with units for sidetracking and hole
drilling according to the given path. Such assemblies
have a diameter of 76 mm.

Within the development of the project for the
manufacture of equipment for directional drilling
based on the principle of mechanical rock breaking,
the company management decided to set up the
production of a new line of downhole equipment —
equipment for sidetracking using the method of water-
jet rock breaking during which the rock is broken by
the jet energy of the process fluid and combined with
its chemical effect on the reservoir rock.

According to the results of the marketing studies
conducted by the specialists of JCSC Novinka,
sidetracking using the water-jet washing-out technique
offers undeniable advantages, specifically:

* high drilling advance rate;
* lack of reaction torque;

OIICpPaIHIO. Bypunoman mpyéa Ihynscamop Pesulcn"tulswnemp Tonomo

B 6nuzkariniee BpeEMs Drill pipe Pulsator Resistivity meter Drill bit
TCXHOJIOTUH TUIPOMOHHUTOPHOI'O il “ 1 L _ 1

o P4 L R el
Ppa3MbIBa 3aIMYT KU POKYIO HUIITY B R i . =4 E
pany TEXHOJIOTUH, HAITPaBJICHHBIX 1™ ~ B
H4 YBEJIMYEHUE 30HBI (PUIBTPALIUN e — e B3
. Modyab opuenmani 1 2amma-
TIPOAYKTHUBHBIX IIJIACTOB U, Box 6amapeit Kapomaxica PDM
Battery bank Orientation module & gamma-ray logging

KaK CJIEZICTBUE, TOBBIIIICHUE
3(PPEKTUBHOCTU JOOBIYN
YIJIEBOZOPOOB.

OJHUM U3 MHUJIOTHBIX TPOEKTOB

Pucynox4 — Cucmema
Hanpaenennozo oypenusn
CHB89-76T c zuopasruueckum

| Baok npuema u nepedaqis
- Receiver-transmitter

B JAHHOM HAITPABJICHUU ABUJICA
TIPOCKT 1O CO3JTAHUIO COBMECTHO
U 1O TCXHUYCCKOMY 33JTAHUTIO

PVII 10 «benopycHedTh»
KOMILJIEKCA OOOPY/IOBAHU JIJIS

KaHajilom ceasu
B20K 06pabomii u omoopaiceHus B
S Figure4 — SNB89-73T
= Data processing and visualization unit D i’" e Cti ona l D m'llin g
System with a Hydraulic

Communication Channel
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pPaguanbHOIO BCKPBITHS IVIACTOB. YKA3a4HHBIHN

KOMILJIEKC BKJIIOYAET CKBAKMHHYIO KOMIIOHOBKY U

HA3€EMHOE OOOPYAOBAHUE — MOOUJIBHYIO YCTAHOBKY

JULS PaJnaIbHOI'O BCKPBITUA I1acTOB CBITI.

CKBa>XMHHBIE KOMIIOHOBKH MOT'YT PAa0OTATh B

IKCILTyaTAIIMOHHBIX KOJIOHHAX IUAMETPOM OT

140 MM rpynmsl npoyHocTH 40 P110 n

06€eCeYnBaIOT PPE3EPOBAHUE HE MEHEE BOCBMHU

OTBEPCTUH B IKCILIYATALIMOHHOM KOJIOHHE 32

OJJHY CITYCKO-TIO/bEMHYIO onepanuio. [Ipu aTtom

ONEPATOP UMEET BO3ZMOKHOCTB KOHTPOJIHNPOBATH

epeMEIIEHUE CBEPIIA B Tpolecce (POPMUPOBAHUSA

OTBEPCTUH B IKCILIYATALMOHHOM KOJIOHHE B

pEXUME PEATTBHOTO BDEMEHM.

Yceranoska CBII1 BKIIO9aeT KOMIUIEKT
060PYIOBAHUS, HEOOXOANMBIH JIIS CITyCKa
B CKBAXKUHY 'HIPOMOHHUTOPHOM HACA/IKH,
TUAPOMOHHUTOPHOI'O PA3MbIBA KAHAJIA U
IPOBEAEHUS €ETO KUCIOTHOU O6pabOTKU: 6apabaH
¢ 'HKT gramerpom 12,7 MM, HACOC BBICOKOT'O
JaBJIEHUS U HACOC /I IPOKAYKH KUCJIOTHBIX
pacTBOPOB. 1J1s1 MOHTAKd OOOPYAOBAHUA HA YCTHE
CKBa’KHMHBI yCTAHOBKA OOOPYAOBAHA KPDAHOM-
MaHUIYJIATOPOM.

TexHONIOrua pagnuaabHOIO BCKPHITHUSA ILIACTOB
C MCTIOJIb30BAHUEM JJAHHOI'O KOMILJIEKCA YCTIETHO
MPOIILJIA ONBITHO-IIPOMBICTIOBBIE UCITBITAHUA U
HOATBEPANIIA CBOIO 3(PPEKTUBHOCTb.

Ele oTHUM HAIIPABJIEHUEM, PA3BUBAEMBIM
C3AO «HOBUHK2» B KJIACCE OOOPYAOBAHUS 1151
(popMUPOBAHUS OOKOBBIX CTBOJIOB, SIBJISIETCS
KOMIIOHOBKA /11 KUCJIOTOCTPYHHOI'O OypEHUH,
KOTOPAas MPEJAHA3HAYEHA IS CO3/JaHUs OOKOBBIX
KaHAJIOB U3 OTKPBITOI'O CTBOJIA CKBAXKUHBL B OCHOBE
TEXHOJIOTUH JIEXKUT BO3MOKHOCTD PACTBOPEHUSA
KapOOHATHBIX KOJIJIEKTOPOB C UCIIOJIb30BAHUEM
KUCJIOT.

OCOBEHHOCTH KOMIIOHOBKH:

* KOHCTPYKIUA OTKJIOHUTEJISI UMEET TPU
PabOYMX NOJOKEHHU A, KOTOPBIE IEPEKITIOYAIOTCA
IIOCJIEOBATEILHO ITyTEM IIPEPHIBAHUSA
LUPKYIALAN PabOUYEH )KUKOCTY;

* ABTOHOMHBIN 6JIOK MHKJIMHOMETPHUH
06€eCneunBaAET 3aIIUCh 3EHUTHOT'O U
43UMYTAJIBHOT'O MOJIOKEHU A KOMIIOHOBKH BO
BCTPOEHHYIO ITAMATH U YTEHUE JAHHBIX HA
ITIOBEPXHOCTH;

* UMEIOIIASICS B KOMIIOHOBKE HACA/IKA [IOMUMO
HAaIMIPAaBJACHUSA CTPYU PACTBOPEHHUS KAPOOHATHBIX
KOJUIEKTOPOB OH6ECTIEUYNBAET TMPOMOHUTOPHBIH

Pucynoxk 5 — Komnaexc o paouaisbnozo
6CKPBIMUA NAACMOE

Figure 5 — Radial Drilling System

* relatively inexpensive equipment;

* possibility of hole drilling with high-intensity drift
angle buildup;

* possibility of multiple sidetracking in one round trip.

In near future, water-jet washing-out techniques
will occupy a wide niche in the ranks of technologies
designed to increase the filtration area of producing
reservoirs and, consequently, to increase the efficiency
of hydrocarbon production.

One of the pilot projects in this area was the
development of a radial drilling equipment system in
association with and under the ToR of RUE Production
Association Belorusneft. The above system comprises
a downhole assembly and surface equipment — SVP1
mobile unit for radial drilling. Downhole assemblies
can operate in production strings with a diameter of
min. 140 mm and a grade of up to P110 and ensure
milling of at least eight holes in the production string
in one round trip. At the same time the operator can
control drill movement in the course of hole drilling in
the production string in real time.

SVP1 system comprises a set of equipment necessary

for running the jet nozzle in the hole, water-jet
washing-out of the channel and its acid treatment:
a 127 mm CT reel, a high-pressure pump and a pump
for injecting acid solutions. The system is fitted with a
loader crane in order to mount the equipment on the
wellhead.

The radial drilling technique implemented by means
of this system was successfully field-tested and proved
its efficiency.

Another development by JCSC Novinka in the
category of sidetracking equipment is acid-jet drilling
assemblies designed to create sidetracks from an

Pa3MBIB. > open hole. The technology is based on dissolution in
carbonate reservoirs using acids. }
Coedunumens Pa3sseounumens TlepexooHux ¢ 610KOM
cTHKT asaputinolii UMKAUHOMEMPULL
. Emerge Crossover with a drift
CT coupitng disconmecior Sk
/ s = F g
s] ] .
i 2 Pucynox 6 - Komnonogxa
B | \ ONLA KUCAOMOCMPYUHO20
Kn. Mexanusm
0617;722:122 opuermuposanus u apgfoc,fj,ﬁ%pﬂ as 53’1’ CHUA
pack-pressur o e Water-jet nozzle Figure 6 — Acid-jet drilling
assembly
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IIpuBeAEHHAS BBIIIE MTHHOPMALUSA O CO3ABAEMOM
U BeIITyCKaeMOM C3AO «HOBHMHKa» OO0OPYIOBAHUU
SIBJISIETCS TOJIBKO YACTBIO TEX Pa3pabOTOK, KOTOPbIE
BEZIET KOMITAHMA. B JOMIOJTHEHUE K YKA3aHHOMY MBI
OPEAIATAEM HAITUM MOTEHIIUAIBbHBIM 3aKA3YUKAM
JULSL PEAIN3ALUH OOIBITMHCTBA OCBOEHHBIX CETOHS
KOJTIOOWMHTOBBIX TEXHOJIOTHUH TUIOPA3MEPHBIN DAL
CKBaKMHHOI'O O60PYJOBAHH S, HAUMHAS OT HACAJIOK
JULSI TUAAPOMOHUTOPHOI'O PA3MBbIBA U 3AKAHYUBAS
CKBa>KMHHBIMH KOMIIOHOBKAMU IIOJ] PA3JIMYHbIE
TEXHOJIOTUYECKUE ONIEPALTH.

VY4UTHIBAS SKCKIIO3UBHOCTD CO3/1aBAEMOTO
C3AO «HOBUHKA» CKBA)KMHHOI'O OO0PY/JOBAHHUA
Ha peIHKE cTpaH CHI 1 HEO6XOIUMOCTD
3HAYUTEJIbHBIX KAITUTAJIOBJIOXKEHUN JIJII OCBOCHUS
HEKOTOPBIX TEXHOJIOTHUH C UCIIONIb30BAHUEM
TAKOT'O OO0OPYAOBAHM S, IPEATIPHUATHE TOTOBO
HAJIAXKUBATH COTPYAHUYECTBO C TOTEHIIUAIBHBIMHU
HOTPEOUTENAMU IPOUZBOAUMOIO UM OOOPYAOBAHUSA
Ha PA3JIMYHBIX B3AMMOBBIT'OJJHBIX YCJIOBUAX. DTO
MOJKET OBITBb KAK ITOCTABKA, TAK U IIPEJOCTABIEHHE
B APEH/TY, B TOM YHUCJIE C TEXHUYECKHUM
COIIPOBOX/AECHUEM PAOOT.

Haxopsach BOT yake 60s1e€ UETBEPTU BEKA HA ITUKE
MHHOBAIIUN U TTOUCKA PEMIEHUI 10 CO3/JaHUIO
HOBOTO BBICOKOTEXHOJIOTHYHOT'O O60PYIOBAHNA,
C3A0O «HOBUHKA» CETOAHS SBJISIETCS TONU KOMIIAHUEY,
KOTOPAas PEANIBHO CIIOCOOCTBYET PA3BUTHIO
MPOrPeCca Mo CO3LAHUIO BBICOKOTEXHOJIOTUYHOT'O
CKBa)XKMHHOI'O 060py1oBaHus. «HOBMHKA» CO3aET
U BBIITYCKA€ET HE TOJIBKO UMIIOPTO3AMEIAIONTYIO
NPOAYKIIHIO, HO U O60PYJOBAHHUE, HE UMEIOIIEE
4AHAJIOTOB B MUDE.

DTOT MPOLIECC CTAHOBUTCS BCE OOJIEE AKTYAIbHBIM
B HACTOANIEE BPEM s, KOI'/[d HOBBIE TEXHOJIOTUH
34MaJHBIX CTPAH U OOOPYAOBAHUE JJI UX
pEANM3a1uU HE BCETJIA MOI'YT OBITh JJOCTYITHBI
POCCUICKUM HEPTENOOBIBAIOIIUM U CEPBUCHBIM
KOMIIAHUAM.

MOXXHO CKa3aTh, YTO MHHOBAIIUU — KPEJIO HAIIEN
KOMIIAHUU. IM€es B CBOEM IITATE KOHCTPYKTOPCKOE
OIOPO C BLICOKOKJIACCHBIMH CIIELIUAINCTAMU,

C3AO «HOBMHK2» YCIIENIIHO PEMIAET 32/JA4H,
KOTOPBIE CETOHA HANOO0IEE AKTYAIbHBI 115
HedTErazofo0bIBAIONNX U CEPBUCHBIX KOMITAHUI,
3AaHUMAIOIIHUXCA KAITUTAJIbHbIM pCMOHTOM CKBa’XHH.

©

Assembly specifics:

* the deflecting device has three operating positions
which are switched consecutively by interrupting the
circulation of the process fluid,

* the stand-along drift indicator ensures recording of
the zenithal and azimuthal position of the assembly
into the onboard memory and reading of data on the
surface;

* the nozzle of the assembly, in addition to directing
the dissolution jet in carbonate reservoirs, ensures
water-jet washing-out.

The above information about the equipment
developed and manufactured by JCSC Novinka is
only a fraction of the developments pursued by the
company. In addition to the above, we offer our
potential customers a standard series of downhole
equipment for the implementation of most known
coiled tubing techniques from water-jet nozzles
to downhole assemblies for various production
operations.

Taking into consideration the exclusiveness of the
downhole equipment offered by JCSC Novinka in
the CIS market and considerable investments needed
for the implementation of certain technologies using
such equipment, the company is ready to cooperate
with prospective users of its equipment on diverse
terms. This may take the form of both supply and lease
including technical support of operations.

Being at the height of innovations and engineering
of new high-tech equipment for over quarter-century
now, today JCSC Novinka is the very company that
promotes progress in the production of high-tech
downhole equipment. Novinka Company designs and
produces not only import-substituting products but
also equipment, which is unparalleled anywhere in the
world.

This process is becoming ever more critical at a time
when new western technologies and equipment for
their implementation may not be always accessible to
Russian oil producing and oilfield service companies.

It is safe to say that our company’s creed is
innovations. Having a design office with top-ranked
specialists, JCSC Novinka successfully addresses
challenges, which are of high priority for oil and gas
producing and field service companies, which provide
well workover services. @

«Bpems konTiobuHra» nosapasnsetT C3A0 «HoBMHKa» C YETBEPTLBEKOBbLIM
toOmneem m xenaeT HOBbIX YCMEXOB B CO34aHNN MHHOBALMOHHOW TEXHUKM,
KOTOPYIO C HETepreHMeM XAy T 3aKa34ymKku cTpaH EguHoro skoHoMm4yeckoro

npocTpaHcTaa!l

Coiled Tubing Times congratulates Novinka, CJSC with its 25-th Anniversary and
wishes success in creation of innovative equipment that is in high demand among
the customers from the Common Free Market Zone!
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COBPEMEHHBIE CPEJICTBA
HATPEBA JKUIKOCTU

Hoeasn mexnuxa npouzsoocmea I'pynnot OH/I

IIpu npoBeennu orepanyi 1o I'PIT B xonoanoe
BPEMS I'O/1a AKTYaJIbHA IPOOIEMA HATPEBA U
HOAAEPKAHUA TEMIIEPATY PbI XKUAKOCTHU 11 IPIT.
TemnepaTypa *KUAKOCTU — OJUH U3 (PAKTOPOB,
KOTOPBIH BIIUAET HA KAYECTBO IPUTOTOBJICHUS
KoMno3uuuu s I'PIT.

JI1s1 HarpeBa >KUJIKOCTH JJO HEOOXOJUMBIX
TEMIIEPATYP IIPU IIPOBEACHUU onepanui no I'PIT
B XOJIOHOE BPEMS I'OZld IPUMEHSAIOTCS YCTAHOBKHU
MOJIOI'PEBA TEXHOJIOTUYECKOU )KHUJIKOCTH.

B 3aBUCHUMOCTU OT OO'bEMA, KOTOPBI HEOOXOAUMO
HOJIOI'PETD, UCIIOJIb3YIOTCSA YCTAHOBKHU OIOTPEBA
Pa3IMYHOU MOITHOCTH (Ta0. 1.):

e 10 200 M3 — YP3;

e 10 1000 M* — VP4,

e cBpie 1000 M? — VP5.

Taonuua 1 — Texnuueckue
xapaxmepucmurxu yCmaHo80K n00ozpeea
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Pucynox 1 - O6uuii 6u0 ycmanoexu
HACOCHOU nooozpesa YP4

12 16 20
MoniHOCTb
3,5 4,7 5,7
MaKCHMaJIbHBIA TOTOK (JAHHBIE
IIPOU3BOJUATEILS) 765 | 955 | 1242
MaxkcumanbHas TEMIIEPATYPa Harpesa 95
BO/IBI
Harpes n1py MaKCMMaJIBHOM ITOTOKE
(JAHHBIE IPOU3BOJUTEIIA) 46 30 47
PacuerHOE BpeMs Harpesa 1 M?, MuH 0,33 | 0,23 0,2
PacyeTHBII 06bEM BOJIBI, HATPETOH 32
1 muH, M3 5 4.2 49
PacyeTHBII 06'bEM BO/IbI, HATPETOH 32
&9 nie 180 255 300
PacyeTHBIl pacxos TONINBA
nojorpesaresuem npu MAX 347 | 466 | 495
MOIHOCTH, J1/4
PacueTHOE KOTMYECTBO TOILINBA,
HEOO6XOJUMOTO JIIs Harpesa 50 M? | 1 953 | 895 | 824

O61mu BU/l yCTAHOBKH HACOCHOM
O/IOTPEBA MPEJICTABICH HA pUC. 1. YCTaHOBKA
CMOHTHPOBAaHA Ha 6a3e maccu MA3-
6317X9-0000448-000 (6x6) C IByXCKATHOM
OITUHOBKOM 33/THUX KOJIEC. JIJ1 TTUTAHUS
HOJIOI'PEBATENS YCTAHOBJIEH TEXHOIOTUYECKUA
TOILJIMBHBIN OaK OObEMOM 3,5M%. JI711 KOHTPOJIS
TEXHOJIOTUYECKOTO ITPOIECCA HATPEBA JKHU/IKOCTH
HA YCTAHOBKE YCTAHOBJIEHA KA6MHA ONIEpaTOPA.

VYcTaHOBKA HACOCHAS TOJIOTPEBA
CIIPOEKTHUPOBAHA CIICIIUAJIBHO JIJI51 IPOBEICHUS
paboT MO HArPEBY AKUAKOCTHU JJIs1 OTIEPALINUIA
no I'PIL ITogorpesatens CHANDLER SPD-12
MOIITHOCTBIO 4,7 MBT 060pY/IOBAH YETLIPbMSI }

TrOpPENIKaMHy, pabOTAIOMIUMU HA JU3EIbHOM TOILIUBE.
Kopryc nogorpesareis U3HyTPU U30JIMPOBAH
MAHEJIAMH Hd OCHOBE KEPAMHUYECKUX BOJIOKOH
(ceramic fiber blanket). Cuctema KOHTPOJIA
IOAOI'PEBATEIIA OTCJIEKHUBAET BXOAHYIO U BBIXOAHYIO
TEMIIEPATYPY *KUAKOCTH, 4 TAKKE JABIECHHE
JKUAKOCTH B 3MEEBUKE ITogorpesaresd. Ilpu
MPEBBIIIECHUY 33JAHHBIX [IAPAMETPOB IIPOLIeCCa
Harpesa (JOCTHXKEHUE 34 JaHHOM TEMIIEPATY PHI,
JaBJICHUA, IIPEBBIIIEHNE JOIIYCTUMOM TEMIIEPATYPbL)
CHUCTEMA KOHTPOJIA IIPEKPALAET 11044y TOILINBA K
TrOpPEJIKAM OAOIPEBATEIA.

B KauecTBe onyuy BO3MOXHA YCTAHOBKA I'OPEJIOK,
PaboTAIOMUX HA CKUKEHHOM IIPUPOJHOM I'a3€.

IIpuBOA YCTAHOBKU IIOAOIPEBA — TMAPABINYECKUH,
OT IBUT'ATEJISA MTACCU. DIEKTPOCUCTEMA
MOAOI'PEBATEIIA TUTAECTC OT AJIEKTPOCHUCTEMBI IIACCH.

B KauecTBE aIbTEPHATUBHOIO BAPDUAHTA
NPEAIAraeTCs YCTAHOBKA HACOCHAS IIOAOI'DEBA }

B

CHANDLER SPD 12

| B
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Pucynok 2 — O6uuii 6u0 ycmano8Ku HACOCHOU
noodozpesa YP4 6e3 kabunvi onepamopa
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VP4 6€3 kabuHbl onepatropd. Kontpons 3a
TEXHOJIOTMYECKUM IPOLIECCOM OCYIIECTBIISAECTCS 34
MYJIBTOM YIIPABIECHHU S, YCTAHOBJIECHHBIM CHAPYXKU,
JINOO 32 KOHTPOJIBHBIM ITYJIBTOM, YCTAHOBJIEHHBIM B
KaOWHE BOAUTEINA (PUC. 2).

Pa3BuTHre MOJENBHOTO PAJIa YCTAHOBOK
HOJIOI'PEBA *KUJIKOCTH IIPUBEJIO K ITOSBIECHUIO
YCTAHOBOK ITOIOTPEBA B KOHTEMHEPHOM
UCIOJHEHNH. YCTAHOBKHU IAHHOI'O TUIIA
MOTYT TPAHCIIOPTUPOBATHCS CTAHJAPTHBIMU
MHOJIYIIPULIETAMU-KOHTEMHEPOBO3aMU. [IprBOJ
YCTAHOBOK B KOHTEMHEPHOM UCIIOJIHEHUU
OCYIIECTBJIAETCA OT THAPOCTAHIINY C IPUBOAOM
OT IBUT'ATENAA BHYTPEHHET'O CrOPAHUA (PHUC. 3).
KoHTeHep MOXET ObITh KAK B OTKPBITOM
HCIIOJIHEHUH, TAK U OOOPYTOBAHHBIM
3aKPBIBAIOIIUMHUCS POJIETAMU.

YCTaHOBKA HACOCHAS ITOAOTPEBA
HETPEOOBATEIbHA K KAYECTBY HATPEBAEMON
JKMJIKOCTH, IPOCTA U HAJIEIKHA B OKCILTyaTALIUN

1 OGCITYKMBAHUH, YTO ABJIAETCSA YPEIBLIYAITHO Pucynox 3 — O0usuii 6u0 ycmanoexu
BaKHBIM [IPU [TPOBEICHUH orepauuii o ['PIT. © n000zpesa 6 KOHMeUHePHOM UCROIHEHUU

npP ®ECCUA

BHHMAHWK CNEUWANWMCTOR B OBNACTH HE®TENEPEPABOTHKH MW HESTENHMHH |

AHIMO-PycCKUM CNOBaphb
He(hTErazoBbIx M HethTEXMMHUYECKMX TEPMUHOB

A.Baxaaypw, Y. Heaoxa, M.Knapk

Mep. canmn. (2014, Dictionary of O, Gas, and Petrochemical Processing)
Mog. peqa. Maroneson O.¢., NonyBeson M.A

2015, ok 500 cTp.

Beix0g — 1 ceHTRbpa 2015
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CNoBape CTAHOT HOIRMEHAMDIM R TOUNNKOM NOHATHR H TEPMWHOE ANA MCCHESOBATENCA, TOXHHHTCKHE CRCUWANHETOR, YW, NEPEBOOYMEDE, CTYOOHTOE,

BnceTponsan BepoKA (3awpuchHes POF-thain, Byget goctynen © 01,10.2015) noiaomsT MCHamansaTs oo AR GwoTRom NoWcKa JHIUeHA HE MOSunHb,
YETPOHCTRAZ W NCPCOHANGHES KOMIRICTERAX,

T T T
Tofews By MERHAR BEPCUR ByMEHER + INEXTHCHHAR BEPCHRA Mananwe GyQeT pacNpoCTPEHATLECH TONLKD N0 NOANACKE,
Ao 1.03.2015 3000 p A0 1032015 - 5500 p. B CHAZH C DrPaHRYSHHON NMUEHIMER,

Ao 1.052015- 3500 p oo 1.052015 - G000 p, B ceofogHyI0 NPORAXY KHRI HE NOCTYIAT,

94 Ne 2 (052) Uions/ June 2015



Method of Detecting

Gas Patches in the

Cement Stone in the Production String

10.A. BAJTAKHPOB, x. T. H., mipodeccop, akageMHK, 3aM. JHPEKTOPA IO HAyKe U TeXHuKe, 000 JOr-HedTeras»

Yu. BALAKIROV, D. Eng., professor, member of the Academy of Sciences, Deputy Director for Science and Technology, Yug-Neftegaz LLC

OPHBII HHXKEHED IO JOOBIYE HEPTH U T'a32 BCETAA
JIOJIPKEH OBITh T'OTOB YCTPAHUTb HEOXKHUJIAHHO
HOSIBUBIINECS HETATUBHBIE (DAKTOPHI B
MIPOLIECCE PAOOTHI TIOOOU CKBAKUHBL I3BECTHO, UTO
OPOJO/KUTENIBHOCTD PAOOTHI CKBA’KUHBI 3ABUCUT OT
COCTOSIHUS KPENKU CKBA’KHUHBL, IPYTUMH CIIOBAMU, OT
LIEMEHTAXKA.

Ho, K COXXaJIEHUIO, B IPOTPAMME LIEMEHTUPOBAHUSA
CKBaKMHBI HE IIPEAYCMOTPEHO OMNPEJEIEHUE I'A30BbIX
OJIAIIEK B TEJIE IEMEHTHOI'O KOJIBLA B 3KCILIYATALIMOHHOM
KOJIOHHE.

A BEIb 3TU T'a30BBbIE OJIAINIKU MOT'YT BIIOCJIEJCTBUH CTATh
THE3/IAMH, U3 KOTOPBIX BBIION3YT B IIEMEHTHOM KOJIBLIE 34
KOJIOHHY «3MEW», CIOCOOHBIE HAPYIIATh TEPMETUYHOCTD
IKCILTYaTAITUOHHOM KOJIOHHBL, OOBOJJHUTB €€, TAXKE
33TONUTD JEUCTBYIOMIYIO CKBAKUHY B CJIy4de MPOPBIBA BOJ
M3 PA3JIMYHBIX IUIACTOB U IIPOIJIACTKOB U IEPEBECTHU €€ B
(onJ 6€31CHCTBYIONINX U IIPOCTAUBAIONINX.

B pesynbpraTe MBI IOTEPAEM CKBAKUHY WU B JIY4IIEM
CJIy4ae BBIHYK/IEHBI OYZIEM 3aTPATUTh OTPOMHYIO CYMMY
JIEHET 7715 TMKBUALIN TOM «<HECAHKITMOHUPOBAHHONU
JBIPKH», 13 KOTOPOU, KaK U3 IPOOOHHEI B KOPabJIE,
0€30CTaHOBOYHO XJIEMIET MTOA3EMHAA BOJA.

BoT K Takomy ne4aabHOMY UTOI'Y MOXKHO IIPUITH, €CJIA
HE IIPOBOJIUTD CIIELTUAJIbHBIE IIOA3EMHBIE PAOOTHI A1
OOHAPYKEHUS I'A30BbIX OJISIIEK B KPEITH CKBAXKUHBI IIOCJIE
LEMEHTAXKA.

BosHHKaeT BONIPOC: KAKUM O6PA30M MOXKHO OOHAPYKHUTh
ra30BbI€ OJIAMIKN?

IIpexze BCETo, HAO0 PEAYCMOTPETD UX ITOUCK
Y1 OOHAPYKEHUE U IAXKE 3AKPETTUTD TAKHUE PAOOTHI
CIIELIMAJIbHOY HOPMATHUBHOM JOKYMEHTALIMEHN, HAIIPUMED
CTAHJAPTOM WJIA IIPABUIAMU.

Ho noka 6yzaeT pa3zpaboTaH CTAaHJAPT UJIH CIICIIUAJIbHBIC
MPABUJIA, IPEJJIATAIO C IOMOIIBIO KOJITIOOMHIOBO
YCTAHOBKH IPOBECTU TPAHC(HOPMALTUOHHBIE PA6OTHI IO
IKCILTYaTAIMOHHOM KOJIOHHE ITyTEM IIOUHTEPBAJIBHOI'O
CITyCKa T'MOKO¥ TPYOBI C IPUKPENIJICHUEM Ha HEE
CBEPXYYBCTBUTEILHOM ANIIAPATYPHI I PETUCTPALIUN
TEMIIEPATYPHI IIO MEPE CITYCKA.

ITpy HAIMYKMU I'A30BBIX OJIANICK Oy/IET UCKAXKATHCS
TEMIIEPATYPHBIN I'PAJAUEHT BCJIEACTBHE MOABIECHUSA
addexra gpoccenuposanus, Win 3pdexra JIKoys-
TomcoHa.

TakuM 06pa3oM, C TOMOMIBIO TEPMO30HUPOBAHUS
CKBA’KWHBI C IOMOIIbIO TMOKOM TPYyOBI KOJITIOOMHI'A MOXHO
OyzieT OGHAPYKUTb I'A30BbIE OJISIIIIKHU B IIEMEHTHOM KaMHE.

mining engineer for oil and gas

production should always be ready

to eliminate the negative factors in
the operation of any well. It is well-known
that the lifetime of a well depends on the
condition of the well support, i.e. on the
cement job.

However, unfortunately, the cementing
program does not envisage detection of gas
patches in the body of the cement ring in the
production string.

But those gas patches can later evolve into
nests from which ‘snakes’ will crawl out into
the cement ring behind the casing capable
of compromising the structural integrity of
the production string, encroach it, even flood
the running well in case of breakthrough
of water from different formations and
sublayers and make it inactive or idle.

As aresult we will lose the well or at best we
will have to spend a lot of money to mitigate
the consequences of the ‘unsanctioned
hole’ from which ground water is ceaselessly
gushing as if from the hull breach.

Such is the sad outcome that may come to
be if no special underground work is carried
out to detect the gas patches in the support of
the well after cementing,.

The question then is: how can we detect gas
patches?

First of all, their search and detection
should be provided for and even formalized
in special regulatory documentation, e.g. a
standard or rules.

But until the standard or the special rules
are developed, I suggest using a coiled tubing
rig to transform the production string by
means of interval-based running of the
coiled tubing into the hole fitting with
supersensitive equipment for temperature
recording during the running-in.

If there are gas patches, the temperature
gradient will be distorted as result of the
throttling effect, or the Joule-Thomson effect.

Therefore, by thermoprobing the well using
coiled tubing we can detect gas patches in the
cement ring. ©
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PecrnioHgeHTaM 6b11v NpesIoXKeHbl
cnepyioume Bornpochl:

1. ITpodunb gesarenbHOCTU Barer
KOMNAaHHUH (HEPTETA3000bIBAIONIA,
HEPTETra30CEPBUCHAS, KOMITAHHUS —
IIPOU3BOUTEIb OOOPYAOBAHU S, HAYYHO-
HCCJIETOBATENBCKAS CTPYKTY P4, BY3).

2. Kaxk g1aBHO Bbl 3Haete xxypHan «Bpems
KOJITIOOMHTI a»?

3. O KaKUX TEXHOJIOTHAX HEPTETA30BOTO
cepBHca Bam XOTEIOCH OB IPOYECTD B
JKypHaJIe «BpeMs KONTIOOUHTa»?

4. Kaxwue BBICOKME HE(PTECEPBUCHBIC TEXHOJIOTUN
UCIOJIb3YIOTCA HA BammeM npeanpusaTun’?

5. IlpumeHseT au Bama KoMaHus
KOJITIOOUHTOBBIE TEXHOJIOTUU? EC/iu 714, TO
KaKH€ KOJITIOOMHI'OBBIE TEXHOJIOTUH HANOOJIEE
BOCTPEOOBAHBI B PETHOHE (-4X) IPOBEJCHUA
pabort Bamet komnaHumn?

6. KONTIOGMHTOBBIE YCTAHOBKU KAKUX
IIPOU3BOAUTEIEN UCIIONBb3YET Bama
KOMITAHUA?

7. Kakune yHuKaJIbHbBIC PA60OTH Bam 1 Bamum
KOJIJIETAM y/1aBAJIOCh TPOBOJUTH?

8. IlpumensaeT in Bamra KOMIaHMA TEXHOJIOIUIO
I'PIT? Eciu ga, TO Kakue BuAbl I'PIT
2 PEeKTUBHBI HA CKBAKMHAX Barero peruona?

9. O6opynosanue st nposeacHus I'PI1
KaKHMX ITPOM3BO/IUTEIICH UCTIONB3YET Bara
KOMITAHUA?

10. Kakue Trexunomoruu [THIT ABASIOTCS, IO
Bamemy MHEHHIO, HANOOJIEE AKTYyaIbHBIMU Ha
CETOHSIIHHNM ICHb?

11. Kakue BBICOKHE TEXHOJIOTUH HE(MPTEra30Boro
CepBUCA OYZIyT HA ITMKE BOCTPEOOBAHHOCTHU B
ommxanmeit (5—-10 1eT) NeEpCIEKTHUBE?

12.Kakune cermMeHThl POCCHUIICKOTO HEPTETA30BOTO
CEPBHUCA MOTYT CTOJIKHYTBCS C CAMBIMU
OOJIBIINMH ITPOOJIEMAMH B CBSI3HU C
CEKTOPAJIbHBIMH CAHKITUAMH, IPUHATBIMUA
3aIaJHBIMH CTPAHAMU?

13.KaKk MOT'yT U3BMEHUTBCA Y
HEPTETA30CEPBUCHBIX KOMITAHHI TTOJ[XO/IbI
K IPHUOOPETEHUIO TOPOTOCTOSIIETO
060PYIOBAHUS?

30TO0B AJIeKCaHApP MaKCHMOBHUY,
IJIABHBIH reosior, 000 T'atHeTh-
JleanHOropckPemCepBuc>

HedrerazocepBucHas.

6 ner.

OTPIT v ApYyTruUX METOAAX CTUMYJIALIAN IIPUTOKA.
T'PIT, OI13, KOJITIOOMHT'OBBIE TEXHOJIOTUHU U T.]I.
ITpumenser. Cnexrp ITHIT, peMOHT CKBAXXKUH,
npombIBKa nnocsie I'PIT u ..

«DUIMAIII>.

[PIT + I'TITT.

8. Tlpumensert: nponnaHTHBIN I'PIT, kucioTHbi ['PIT,
[PIT + ['TITT.
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The following questions were asked:

10.

11.

12.

13.

. Business profile of your Company (0il

and gas producing, oil and gas servicing,
equipment manufacturing company,
research and development company,
university/institute).

. How long have you known Coiled Tubing

Times Journal?

About which oil and gas service
technologies would you like to read in
Coiled Tubing Times Journal?

Which high-tech oilfield service
technologies are used in your Company?
Does your Company use coiled tubing
technologies? If the answer is yes, then
which coiled tubing technologies are
in demand within the area of your
Company’s activity?

Coiled tubing units of which
manufacturers does your Company
utilizes?

Were there any unique operations that
you and your colleagues managed to
perform?

Does your Company use hydraulic
fracturing technology? If the answer is
yes, which hydraulic fracturing types are
effective in your region?

Hydraulic fracturing equipment

of which manufacturers does your
Company utilize?

In your opinion, which EOR
technologies are of vital importance
today?

Which high-tech oilfield service
technologies will be in demand in the
near term (5-10 years)?

Which segments of the Russian oil and
gas service may face the most serious
problems due to the sectoral sanctions
imposed by Western governments?
How can oil and gas service companies
change their approaches of purchasing
expensive equipment?

Pavel Popov, Director,
Neftegaztechnologiya, LLC

1. Oiland gas service.

2. For 5 years.

3. About hydraulic fracturing, coiled tubing,
radio-frequency surveys, and tertiary
stimulation methods.

4. See the previous item.

5. Yes. Post-frac bottomhole cleaning, stimulation
treatments, etc.

6. Neftegaztechnologiya, LLC is an engineering
company. That’s why we attract various
operators.



9. «PHIAMAII>.

10.TPIT.

11. I'PIT + KOJNTIOOMHT.

12. Orpacib ONIYy4YUT TOIYOK K PA3BUTUIO
OTEYECTBEHHBIX IPEATPUATUIL.

13. OpuenTanua Ha OTEYECTBEHHOTI'O IPOU3BOAUTEIIA.

ITommos IIaBesxr UBAaHOBHUY, TUPEKTOD,
000 «HedTera3rexHoJIOTHsI»

HedrerazocepsucHasl.

5 JIeT.

O I'PIT, THKT, PBII, TpeTuuHbIX MeTOAaX ITHIL

Cm.1 3

Ha. Hopmanuzaius 3a60s nocsue I'PIT, BBI30OB

IPUTOKA U JIP.

00O «He(dprerazrexHoMorus» —

UHXUHUPHUHIOBASI KOMITAHUS, TIO3TOMY

TPUBJIEKACT PA3JIUYHBIX OIIEPATOPOB.

7. PBII, I'PI1 B TOMCKOBO-PAa3BEOYHBIX CKBAKMHAX,
HOpMaIu3anus 3a60s1 nnocse I'PI1 1/H CKBa>KHH C
AHIII.

8. Ha.llennsiri I'PIT HA 1/H CKBa)KMHAX.

9. Cm.1L 6.

10. MT'PIT + 'HKT, 35C Ha genpeccun.

11. MI'PIT + THKT, MHOTOCTBOJIBHOE OYpEHUE,
TUOpUIHOE OYPEHUE, AKIIEHT B CTPOHY OPIIOPA.

12. Te, Ha KOTOPBIE HENTOCPEACTBEHHO HAIIPABJIECHDI
CaHKITHU.

13. leno He B 1IeHE, a4 B KA4EeCTBE. EC/IM PBIHOK

CMOKET MPEAIOKUTE KOHKYPEHTOCIIOCOOHOE

OTEYECTBEHHOE OOOPYAOBAHUE, TO OHO OKAKETCS

BBICOKO BOCTPEOOBAHO.

IARE S S o

o

JasiaeruinHa JIrouusa ©PapuToBHA, JOIICHT,
PI'Y HedbTH 1 ra3za um. .M. I'yOxkuHA

Bys.

10 ner.

Bcé oueHnb nHTEPECHO.

I'PIT, BUP, ITHIT, KO-XUMHUYECKHE TEXHOJIOTUHU.

KO, TPIT.

«DUIMAII>.

MmnorocTtaauriaas KO.

I'pamoTHBII TIOA60D U ntpoBeaenue I'PIT npuBogaT

K BBICOKOMY a(pdekTy. I'PIT ¢ BOTOM3OIALINEN.

9. -

10. TTomnmepHoe 3aBognenue, I'PIT B
TOPU3OHTAJIbHBIX CKBAKHMHAX.

11. TPIT.

12. Kak Hay4HBIH, TAK U IIPOMU3BO/ICTBEHHBIA

CETMEHTBI.

13. -

S O A e i

CoOpanues Baxa ATbBHEBHY, COBETHHK
T€HEPAJIBHOIO JHUpEKTOopa, OAO POCreogaorus»

1. HedrerazocepBucHast KOMIIAHUSL, IPOU3BOHUTED
060PYJOBAHM A, HAYYHO-UCCJIEJOBATENLCKASA
CTPYKTYypA.

2. VY3Haa HeaaBHO.

3. O TEXHOJIOTruAX 6ypEHUs CKBAXKUH C }
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7. Radio-frequency surveys, hydraulic fracturing
in exploration wells, and post-frac bottomhole
cleaning of gas injection wells with abnormally
low formation pressure.

8. Yes. Foam fracturing in gas injection wells.

9. Seeitem 6.

10. Multi-stage fracturing with CT applications,
and underbalanced sidetracking.

11. Multi-stage fracturing with CT applications,
multilateral drilling, hybrid drilling with the
focus towards offshore operations.

12. Those segments that are the direct aim of
sanctions.

13. The matter is in the quality, not in the price. If
the market is able to offer competitive domestic
equipment, it will be in high demand.

Lucia Davletshina, Associate Professor,
The I.M. Gubkin Russian State University of
Oil and Gas

University.

For 10 years.

Everything is very interesting.

Hydraulic fracturing, EOR operations, acid

treatments and chemical technologies.

Acid treatments and hydraulic fracturing.

NOV FIDMASH.

Multi-stage acid treatments.

Proper selection of stages and performing

of hydraulic fracturing lead to high EOR

efficiency. Hydraulic fracturing with water

shutoff.

9 -

10. Polymer flooding and hydraulic fracturing in
horizontal wells.

11. Hydraulic fracturing.

12. Both scientific and manufacturing sectors.

13. -

EalRS S S

® N o\

Vaha Sobraliev, Adviser Director General,
Rosgeologiya, JSC

1. Oil & gas service, equipment manufacturing
and research and development company.

2. Thave just discovered your Journal.

3. About the technologies of coiled tubing
drilling.

4. Technologies of deep wells (up to 26,250 ft)
drilling, as well as drilling under the conditions
of abnormally high formation pressures.

5. No.

6. —

7. Drilling of two horizontal wells with getting
into the vertical wellbore from the distance of
2,300 ft.

8. Notyet.

9. -

10. Radial drilling, hydraulic fracturing, horizontal
drilling, and multilateral drilling.

11. Sidetracking operations, horizontal drilling,
multilateral drilling, hydraulic fracturing,
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HUCIIOIB30BAHNEM KOJITIOOMHTOBBIX YCTAHOBOK.
4. TexHONOrUU 6ypeHus ImyboKkux (10 8000 m)
CKBA’KHH, OYpEHUE ITPU AaHOMATIBHO BBICOKHUX
JIABJICHUSIX.
Her.

W

7. BypeHue aByX rOpU30HTAJIbHBIX CKBAKUH C
MOMAaaHUEM B CTBOJI BEPTUKAJIBbHOU CKBAKUHBI HA
paccroaaun 700 M.

8. TIoka HeT.

9. -

10. Bypenue pajnanbHbIX CKBakuH, ['PIT, OypeHune
TOPU3OHTAJIBHBIX CKBA’KHMH, MHOTOCTBOJIBHOE
OypeHue.

11. BypeHune 60KOBBIX CTBOJIOB, TOPU3OHTAIBHOE
OypeHue, MHOI'OCTBOJIBHOE 6ypenue, I'PIT,
XUMUYECKUE METO/IBI BO3JIEUCTBHUA HA
OPOJAYKTUBHBIE IIJIACTHIL, POTOPHO YIIPABJIAEMBIE
CHUCTEMBL

12. Bce Bupbl cCEpBUCA, CBA3aHHBIE C BLICOKUMH
TEXHOJIOTUAMH, TAK KAK OTEYECTBEHHBIX
Pa3paboOTOK B 3TOM OOJIACTU IPAKTUYECKU HET.

13. ¥V xoMImaHu 6yZIeT BCE MEHBIIIE BO3MOKHOCTEN
MPUOOPETATH JOPOrOCTOAIIEE OOOPYIOBAHHUE, A
K4K PEMINTD 3Ty NPOOGIEMY, OHH OOT 3HAET.

JpaGkuH AHaperi BajepbeBHY, 3aBeXYyFOIIH I
cexropom I'PIL, PYII JIO bemopycHeDTh>

1. HedrerazonoobsiBaromniasi, HE(PTErazocepBUCHas
KOMIIAHUSI, UCCIIE/IOBATENbCKASA CTPYKTYPA.

2. OKoOJO 5 NIET.

3. TPII, MI'PI1, kucinoTHbIE pa3pbiBbl, ['PIT ¢ mOMONbIO
'HKT.

4. MI'PII, PBIT, nanpasiennoe 6ypenune Ha 'HKT u ap.

5. Jla. B OCHOBHOM OCBOEHME a30TOM, IPOMBIBKU
nocue I'PIT.

6. «DHUIIMAIILD>.

7. T'PI1 Ha CKBa)KMHAX ITyOHNHOM 6011ee 5500 M 1
c TemMreparypori okosno 180 °C B KapOOHATHBIX
OPOJAX.

8. [Ha.TPII B kapObOHATHBIX HOpoaax, MHTP Ha
HETPAJIUIMOHHBIX KOJUIEKTOPAX.

9. «OPUJIMAIII>.

10. TPIT.

11. MI'PIT B HETPAAHUIIMOHHBIX KOJIJIEKTOPAX.

12.TIporpaMmMHOE OOECIIEYCHHUE.

13. -

ItTaxos IOpurt Hukos1aeBu4, HAYaJIbHUK
oraena, 000 <HIIII <PocTOKTEXHOTOT >

—_

ITpon3BOAUTENb OOOPYLOBAHUSL.

6 Jer.

Texnonoruu KPC u ITHIT, I'PI1, HOBbIE TEXHOIOTUU
B HE(PTETa30BOM CEPBUCE.

PBIT, I'PTT, MI'PTI, BceBO3MOXHBIE Pa60ThI HA THKT.

Rl

O 0NNV A
[
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chemical treatments of bottomhole formation
zones, and rotary steerable systems.

12. All types of services connected with high-
tech solutions since there are few domestic
developments in this field.

13. The companies will have fewer and fewer
possibilities for purchasing expensive
equipment. God alone knows how to solve this
problem.

Andrey Drabkin, Head of Hydraulic
Fracturing Department, RUP PO
Belorusneft

1. Oil and gas production, oilfield service, and
R&D company.

2. Forabout 5 years.

3. About hydraulic fracturing, multi-stage
fracturing, acid fracturing, and CT fracturing.

4. Multi-stage fracturing, radial drilling, CT
directional drilling, etc.

5. Yes. Mainly, we practice gas lift and post-frac
cleanouts.

6. NOV FIDMASH.

7. Hydraulic fracturing operations in wells deeper
than 18,000 ft with formation pressures up to
356°F (carbonate fromations).

8. Yes. Hydraulic fracturing in carbonate
formations and multi-stage fracturing of
unconventional reservoirs.

9. NOV FIDMASH.

10. Hydraulic fracturing.

11. Multi-stage fracturing in unconventional
formations.

12. Those that use foreign software packages.

13. -

Yuriy Shtakhov, Head of Department, NPP
RosTEKtechnologies, LLC

1. Equipment manufacturing company.

2. For6years.

3. About well workover and EOR technologies,
hydraulic fracturing and the latest oilfield
service technologies.

4. Radio-frequency surveys, hydraulic fracturing,
multi-stage fracturing, and various CT
operations.

= =10 ® N O\
|

1. Hydraulic fracturing, sidetracking operations,
and application of special fluids during well
development and Killing operations.

12.—

13. They may start practicing leasing schemes,
rental of equipment, and purchasing of used
equipment.



10. -

11. T'PIT, 3bC, nprMEHEHUE CIEITUATBHBIX )KUJKOCTEN
IIPU [VIYIIEHUH U OCBOCHUU CKBAXKHH.

12. -

13. [TOKyIIKa B IM3UHT, apEH/A OOOPYJOBAHUS,
MOKYIIKA 6/y OOOPYAOBAHUSL.

MansuesB Aslekcer BUKTOpOBHY, CyliepBaMm3ep
o KPC, 000 hpkyTcKasa HeTAHAS
KOMIIaHHU >

1. HedrerazonoObIBaroniasl.

C 2012 ropa.

O nepeloBbIX TEXHOJIOTUSIX OT KOMITAHU

momb6eprke» u Weatherford.

OI13, I'PI1, MTPIL

Ha. PpesepoBaHne NOPTOB.

« DU IMAIII>.

MI'PTL, IITTIIT Ha HKT 73 MmM.

Ha. MI'PIT, KI'PI1.

ITpusnekaem OOO «AGS» (Apkruk I'az Cepsuc),

. PagyKHbIA.

10. IIITPIT u1 TPIT HA KOJTIOOWHTE, CENIEKTUBHBIE
U30MALUN 1 OOPAOOTKH.

11. Cm. 1. 10.

12.Y9acTp HEOOJIBIINX 34114/ THBIX KOMIAHUM YHJIET C
POCCHUHICKOTO PhIKA HE(PTETA30CEPBUCHBIX YCIYT.

13. TlepenayT HA AHAJIOTUYHBINA ACCOPTUMEHT
OTEYECTBEHHOTI'O IIPOU3BO/ICTBA, 6OJIEE CIIEBbI.

Nl

NN NIV IR

Tenaxos Oier [IaBIOBHY, PYKOBOJHUTEIb
I'PYIILIBI PEMOHTA CKBAKUH, 000 JIYKOWJI-
3amaguas Cuoups» TIIII <JIanrenacuedreras»

1. HedrerazonoOpiBaromas.

2. C2014 ropa.

3. ®pe3epoBAHUE B TOPU3OHTAIIBHOM XBOCTOBUKE
auaMmeTpoM 102/114 MM; pa®OTHI ITO TIMKBUAALTAN
aBapHUH B XBOCTOBHUKE guameTpoMm 102/114 mm;
PUP B XBOCTOBHKE ArameTpom 102/114 mm.

4. -

5. TIpUMEHAETCA B HE3HAYUTEIBHOM OObEME.
Haun6omnee BocTpe6OBaHbI (PDPEIEPOBAHUE U
PaboThI C TOPTAMH KOMITOHOBOK MI'PIT, I'MIC B
XBOCTOBUKAX CKBAKHH.

6. Ilpusnekaem komrnanuu «IltomGepike», <EBCo»,
«KoranbIMreo(pusnuka».

7. -

8. IlpumMmeHseTcs.

9. -

10. T'PIT, cenextusHbie CKO, I'TIIT.

11. Texnonoruu 60ps6e! ¢ ACTIO u ruaparamy, I'MC u
CKO Ha HArHETATENbHBIX CKBAKMHAX (0€3 6pura/,
TKPC).

12. -

13. -
Kamrranos UBaH 'eHHAa1b€BUY, HAYAJIBHHUK
YIIPABJICHHUA BHYTPHUCKBAKHHHBIX pa0oT,

OAO <HOBATOK»

1. HedrerazonoOpiBaromas. }
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Alexey Maltsev, Well Workover Supervisor,
Irkutskaya oil company, LLC

1. Oil and gas producing.

2. Since 2012.

3. About the advanced technologies from
Schlumberger and Weatherford companies.

4. Bottomhole zone treatments, hydraulic
fracturing, and multi-stage fracturing.

5. Yes. Milling of frac ports/sleeves.

6. NOV FIDMASH.

7. Multi-stage fracturing and hydraulic jet
perforation using 2-7/8 in. CT.

8. Yes. Multi-stage and acid fracturing.

9. We contract AGS, LLC (Arctic Gas Service) in
Raduzhniy town.

10. Acid fracturing and hydraulic fracturing with
CT application, as well as selective isolation and
treatment operations.

11. See item 10.

12. A number of small western companies will
leave the Russian oilfield service market.

13. The companies will switch to the cheaper
products range of domestic manufacturers.

Oleg Telkov, Head of Well Repair
Team, Lukoil-Western Siberia, LLC (TPP
Langepasneftegaz, JSC)

1. Oil and gas producing.

2. Since 2014.

3. About milling operations in horizontal liners
of 4-4.5 in diameter; emergency operations in
horizontal liners of 4—4.5 in diameter; cement
squeeze operations in horizontal liners of 4—4.5
in diameter.

4. —

5. We use them on a limited scale. The most
popular operations include milling of multi-
stage frac ports and well logging operations in
production liners.

6. We contract Schlumberger, EWS, and
Kogalymgeofizika companies.

7. -

8. Yes, we use such technologies.

9 -

10. Hydraulic fracturing, selective hydrochloric
acid treatments and hydraulic jet perforation.

11. Technologies of hydrates, asphalt, resin and
paraffin deposits control, logging and acid
treatment operations in water-injection wells
(without involving of well repair and workover
CITEWS).

12. -

13. -

Ivan Kashtanov, Head of Well Intervention
Department, NOVATEK, JSC

1. Oiland gas producing.

2. Since 20009.
3. About new developments in the area of well }
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C 2009 roaa.

3. O630p HOBBIX Pa3pPA0OTOK BHYTPHUCKBAKUHHOTO
060pyaoBanus. ITpO6IEMBI 1 BBI3OBBI TP
nposeacHuu onepanuit THKT.

4. THKT, TUC na 'HKT, ucnoas3oBanue I'HKT gy
pas3bypuBaHus cejiel1 v mapos MI'PITL

5. OCBOEHHE 'OPU30OHTAJIBHBIX CKBAXKUH,
UCCJIEJOBAHNE CYOrOPU30OHTAIBHBIX CKBAKHH.

6. «®@UMAIIL», UMIIOPTHBIC YCTAHOBKH
npowussoacTa CHIA, Kuras.

7. KoMITaHHA IPUBJIEKAET CEPBUCHDBIE KOMIIAHUMU.

8. Ha.lIlpumenser MI'PIT Ha rOPU3OHTAIBHBIX
CKBAXKUHAX.

9. mnopTtHOE O60PYy/IOBAHUE.

10. TPTI, MTPIL

11. OTKIIIOYEHHE OOBOJHUBIINXCS YYACTKOB
TOPU3OHTAJIbHBIX CKBAKUH 11ocae MI'PTL.

12. HakJIOHHO-HAIIPABJIEHHOE OYPEHUE C
npuMeHenueM PYC 1 reOHaBUTAITNHL

13. [IponsongeT nepeoprUEHTANNA HA A3UATCKHI

PBIHOK, I7IE€ IIPEIIAraeTCst OO0PYAOBAHME,

IPUEMJIEMOE II0 KAaYECTBY U LICHE.

IIlymaxkoB Bayeciaas Hukosiaesuy,
Tr€HepaJIbHbBIN JHUpPEKTOP, OO0 Berepan»

1. HedrerazocepBucHasl.

2. Bornee 6 €T

3. O nukBuannu apapuii ¢ nomoisio 'HKT 1
BHYTPUCKBA)KUHHOI'O HHCTPYMEHTA.
OCBOEHUE B OTKPBITOM CTBOIJIE.

Ja. IIpOMBIBKA OT IIPOIIIAHTA, OCBOEHHUE,
pa3bypusanue nopros MI'PIT.

6. «DUIMAIII.

7. Paszbypusanue noptos MI'PIL
8. Her.
9

N

10. TTeHOKUCIOTHBIE O6PAOOTKH C TPUMEHEHUEM
I'HKT, mpoka4yka KUCJIOTHI HA OOJBIMUX CKOPOCTAX
U C JJABJIEHUEM, HE TIPEBBIIAIONINM IIPEJEIA
pa3pbIBa I1ACTA.

11. Bypenue c npumenennem 'HKT.

12. Hama KoMOaHUs, Ha/ICIOCh, HE OYJET UCIIBITHIBATh
npo6JIeM, CBA3AHHBIX C CEKTOPAJIbHBIMHU
CAHKIIUAMH, IIOCKOJIBKY MBI UCIIOJIb3YEM
OTEYECTBEHHBIE TEXHOIOIUU U TEXHUKY.

13. Komnianuu 6y1yT IEpeXOAUTh Ha OOOPYJOBAHHE
POCCHUIICKUX IIPOU3BOUTEIIEN.

Joporue unrarenu! Bauie ygaacrue B oripoce
IIOMOZKET *KypHATy <BpeMs KOITIOOHHTIa»
cTarp 60JIee HHTEPECHBIM U IT0JI€3HBIM.
BeIpeskbTe, MOXKATYHCTA, AHKETY, 3AII0OTHUTE
€€, OTCKAHHUPYHTE H IPHILIHTE I10 AJPeECy
cttimes@cttimes.org min
halina.bulyka@cttimes.org
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intervention equipment. I'm also interested
in the information about difficulties and
challenges connected with CT operations.

4. Coiled tubing, CT logging, CT milling of
balls and seats during multi-stage fracturing
operations.

5. Development of horizontal wells and
subhorizontal wells survey.

6. NOV FIDMASH, as well as CT units made in the
USA and China.

7. We contract oilfield service companies.

8. Yes. We use multi-stage fracturing of horizontal
wells.

9. Foreign equipment.

10. Hydraulic fracturing and multi-stage fracturing.

11. Shutdown of flooded sections of horizontal
wells after multi-stage fracturing.

12. Directional drilling with utilization of rotary
steerable systems and geosteering.

13. We will look towards the Asian market which
offers equipment with an acceptable quality/
ratio factor.

Vyacheslav Shumakov, General Director,
Veteran, LLC

Oil and gas service.

. For more than 6 years.

3. About the accident elimination operations
with coiled tubing and well intervention
equipment application.

4. Openhole completions.

5. Yes. Proppant washout operations, well
completion, and milling of multi-stage frac
ports.

6. NOV FIDMASH.

7. Milling of multi-stage frac ports.

8. No.

9

N o=

10. Foam-acid treatments with CT application,
high-pressure and high pumping rate injection
of acid that does not exceed the formation
breakdown limit.

11. CT drilling.

12.Thope that our company will have no problems
connected with sectoral sanctions, since we
use domestic technologies and equipment.

13. The companies will switch to equipment of the
Russian manufacturers.

Dear readers! Your feedback will help
Coiled Tubing Times Journal to be more
useful and interesting for you. Please,
kindly fill in the questionnaire, cut it out,
scan and send either to cttimes@cttimes.org
or halina.bulyka@cttimes.org



Coiled/tubing

Joporue gpy3ba! N SPEMA ren lee S

KypHaa «<BpeMsa KOJITIOOHHIA» IPOCHT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

O.N.0.

KoMitanust /opraHmu3arus

JIOJDKHOCTD

> oo

[Tpoduib AeATeIBHOCTH KOMIIAHUHN (HEPTETra30400bIBAIONA, HE(PTETA30CEPBHUCHAS,
KOMITAHMs — IPOUBBOJUTENL OOOPYAOBAHMSA, HAYYHO-UCCIIENOBATEIBCKAS CTPYKTYPA,
BY3) (Hyacrnoe noouepiryms) pyroe

5. Kaxk gaBHO Brl 3HaeTe xKypHas «Bpema KonTioouHra»?

6. O KaKUX TEXHOJIOTHAX HE(PTEra30BOro CEpBUCA BaM XOTENOCH 6bI MPOYECTD B JKYPHAJIE
«Bpemsa KkonTioouHra»?

7. Kaxwme BbICOKHE HE(PTECEPBUCHBIE TEXHOJIOTUH UCIIONb3YIOTCA HA BammeM npeanpuarumn’?

8. ITlpumenser mu Bama KoMIaHus KOJTIOOMHI'OBBIE TEXHOJIOIMU? ECiu 1a, TO KaKue
KOJITIOOMHI'OBBIE TEXHOJIOTUH HANOO0JIEE BOCTPEOOBAHBI B PETMOHE (-4X) IPOBEICHUA
paboT Bamen KoMnaHnumn?

9. KonTIOOMHIOBBIE YCTAHOBKH KAKHX IIPOU3BOJAUTENEHN UCIIOIb3YET Balra KoMImanua?

10. Kakue yHuKaibHbIE pab0ThI BaM 1 Bammm KOJIIeram yJ1aBaaoCh IPOBOAUTD?

11. ITpumensiet au Bamia kommanus TexHosaoruto I'PIT? Ecnu ga, To kakue Bubl [PIT
3(PpPEKTUBHBI HA CKBA)KMHAX Bamero peruona?

12. O6opygosanme s nnposeaeHusa I'PIT Kakux Npou3BOAUTEIEN UCTIONb3YeT Bamna
KOMIIAHUS?
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13. Kakue Texnonoruu ITHIT aBnsaioTcs, 1o BameMy MHEHHIO, HANOOJIEE AKTYAIbHBIMY Ha
CErOHSIIHHANI JCHB?

14. Kakue BBICOKUE TEXHOJIOTUH HEPTEra30BOIO CEPBUCA OYIyT HA MTUKE BOCTPEOOBAHHOCTH
B Omkarimeit (5—10 JieT) IepCcreKTuBe?

15. Kakue cermeHTbl POCCUIICKOT'O HE(PTETA30BOTO CEPBUCA MOI'YT CTOJIKHYTHCS
C CaMBIMHM OOJIBIITUMH TPOOJIEMAMHU B CBSI3U C CEKTOPATIbHBIMU CAHKITUSIMU,
INPUHATBIMHA 3a11aTHBIMU CTpaHaMI/I?

16. Kak MOT'YyT U3MEHHUTBHCA Y HE(PTETA30CEPBUCHBIX KOMITAHUM TTOIXO/TbI
K IIPHOOPETEHUIO JOPOIOCTOALIETO OOOPYAOBAHUA?

17. IIpy KaKUX 11IeHAX HA HEMPTb MOKHO IIPOTrHO3UPOBATH 3AMEICHUE TEMIIOB PA3BUTHA
BBICOKOTEXHOJIOTMYHOT'O CETMEHTA HEPTEra30BOI'O CEPBUCA?

18. Xorenu Ob1 Bl HOJ'[X‘{Q_TI; €XKEHE/CJIbHYIO HOBOCTHYIO PACCBUIKY C CAMTA
www.cttimes.org¢

19. Eciin Bol OTBETUIIN TTOJIOKUTENBHO, TO YKAKUTE, [TOKAIYHICTA,
CBOM 3JICKTPOHHBIN apec.

Crmacu60, YTO HAIIUTH BpeMs JIJISI OTBETA HA HAIITH BOIIPOCHI!
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3ODEKTUBHDbIN
XUMIPEATEHT AnA
PACTBOPEHMA
NAPADPUNHOBDIX
OTJIOXKEHUM

Hay4HO-TIpAKTUYECKU )XYPHAI «BpeMs
KOJITIOOHUHT2» BEJET AKTUBHYIO JEATETBHOCTD
B COITUAJIBHBIX CETIX. B yacTHOCTH,

JKYPHAJI UMEET COOCTBEHHYIO CTPAHUUKY
(https://twitter.com/cttimesdotorg ) B Twitter,
LMINPOKO PACIPOCTPAHEHHOU COLIMATIBHOU

CEeTH JIJIs1 OOMEHA KOPOTKUMHU COOOIICHUSIMHU.

TaM Bceria MOXKHO HAMTU CChIJIKH HA HAOO0Iee
AKTYaJIbHBIC HOBOCTH HE(PTEra30BOU UHAYCTPUU U
HedrecepBuca. JJanHas oniusg OyJeT BECbMa IOJIE3HA
MOJIb30BATENAM, KOTOPBIE YACTO UCTIONB3YIOT
MOOUJIbHBIE YCTPONCTBA U IVIAHIIETHI JJ151 BBIXO/1A
B CceTb MHTEPHET NOCPEACTBOM CIIELIUAIBHOTO
MOOHJIBHOTO IPUJIOXKEHUS Twitter.

Taxoke )KypHaJI «BpeMs KONTIOOMHI'a» UMEET
COOCTBEHHYIO I'PYIINY B COLIUAIBHOU CETH JJI51
TIOWCKA U YCTAHOBJICHUS ICTIOBBIX KOHTAKTOB
LinkedIn. B 3TO¥1 ceTH 3apErUCTPUPOBAHO CBBIIIIE
225 MUIJTMOHOB NOJIb30BATENIEN, TPEICTABIAIONTNX
150 oTpacnet 6usneca us 200 crpan. pynma
Hamero xypHana (https://www.linkedin.com/
grp/home?gid=2244679) aKTUBHO Pa3BUBACTCS U
pacret. Ha JaHHBI MOMEHT OHA HACUYMUTBIBAET [TOYTH
4,5 TeICAYM YIACTHUKOB 13 Poccun, CHIA, Kananpi,
bmmxnero Bocroka, crpan JIATUHCKONM AMEPUKM U
A31aTCKO-TUXOOKEAHCKOT'O PETUOHA.

CeTp LinkedIn 1103BOJIsIET HE TOIBKO HATATUTD
JI€JIOBBIE€ KOHTAKTBI, OOPECTU HOBBIC 3HAKOMCTBA,
HO TAKJKE U ITOJIYYHUTh OTBETHI HA UHTEPECYIOIUE
BA4C BOIIPOCHL B Hamen rpymnmne COCTONT MHOXECTBO
POPECCHOHATIOB, PA6OTAIOIUX B HEPTETrA30BOH
OTPACJIH B LIEJIOM ¥ B UHJYCTPHUH KOJITIOOMHIA B
YACTHOCTU. Becerga MOXXKHO pacCYUTBIBATD HA TO,
YTO BAIIl BOIIPOC HE OCTAHETCS 6€3 BHUMAHUS U BbI

CMOJKETE TOJTYUUTD ITOJIC3HYIO JIJISI BAC MH(POPMAIIHIO.

JKypHan «BpeMs KONTIOOUHI'a» OyJeT ITyOJIUKOBATh
HEKOTOPBIE HAMOOJIEE MHTEPECHDBIE U OKUBJICHHBIE
JUCKYCCHHU, HAYATBIE B TPYIIIIE HAIIETO KyPHAJIA B
cetu LinkedIn. Huske npyuBseieHa OHA U3 HUX.

A6y Carrap ByXTH, MTHXXEHEP-TEXHOJIOT
B KOMIaHuH Pakistan Petroleum Limited
UHTEpeCyeTC: L IogCKakuTe, MOXKAIYNCTA,
Hauboee 3PPEKTUBHBIN XUMUYECKUNA PEATCHT
JUI PACTBOPEHUSA NAPA(MHUHOBLIX OTIOKEHUI],

EFFECTIVE
CHEMICAL FOR
DISSOLVING
PARAFFIN AND
WAXES

Scientific and practical Coiled Tubing Times Journal
is an active member of social networks. In particular,
the journal has its own page on Twitter
(https://twitter.com/cttimesdotorg), a widely
known social network that enables users to send and
read short messages. On that page one is always able
to find links to the most up-to-date news of oil and
gas industry and oilfield services. Such an option will
be very useful for our readers who often use mobile
phones and tablets for surfing the web and accessing
the Twitter via a specialized mobile application.

Coiled Tubing Times has its own group on
LinkedIn website. LinkedIn is a business-oriented
social networking service which allows establishing
professional relationships. More than 225 millions
of users representing 150 industry segments from
200 countries are registered in the service. The group
of our journal (https://www.linkedin.com/
grp/home?gid=2244679) is actively developing
and growing in a number of participants. Almost
4,500 users from Russia, USA, Canada, Middle East,
Latin America and Asia-Pacific region are currently
registered as the members of our group.

LinkedIn social networking service allows not only
to establish business contacts and find new friends,
but also to find answers to the questions you are
interested in. A large number of professionals working
in oil and gas industry in general and coiled tubing
industry, in particular, are the members of our group.
You can always count on that your questions will find
the proper answers, and you'll get the information that
will be useful for you.

Coiled Tubing Times will publish some of the
most interesting and lively discussions started in the
Coiled Tubing Times group on LinkedIn. One of such
discussions is introduced below.

Abdul Sattar Bugti, Production Engineer at Pakistan
Petroleum Limited asks: “Kindly let me know the
best appropriate chemical for dissolving paraffin and
waxes which are causing restriction in production
tubing for running flow control equipment. The
chemical will be used via coiled tubing with the help
of SpinCat jetting tool to scratch out.”

>
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KOTOPBIE OIPAHUYUBAIOT IOCTYII
MIPU CITYCKE OOOPYAOBAHUSA I
PETYIUPOBAHMS PACX0/1A B IH(PTOBYIO
KOJIOHHY. MBI XOT€JIH ObI IPOKAYATh
pEeareHT Npu NOMOIIH T'MOKOU TPYORI
C IPUMEHEHUEM I'IIPOMOHUTOPHOMN
HACA/IKW>.

BoT HEKOTOpPHIE H3 OTBETOB,
IIOJIYY€EHHBIX HA SQIIaHHBII‘;I
BOIIPOC.

& cilimes. ogien

Joxapen I'paxam: «MHe KaKeTcs,
JIYYIITUM BBIXOZIOM 6y/IET IIPOBECTH KUCIOTHYIO
06pPabOTKY CKBAXKUHBL. CMECh KUCIOT OYICT
CHJIBHO 32BHCETH OT TUIIA TIPOAYKTUBHOI'O IIJIACTA,
C KOTOPBIM BBl UMe€eTe Jies10. Ho 51 Tymalo, 4To BKyIIe
C TUIPOMOHUTOPHOM TeXHOIOruen SpinCat y Bac
ITOJTyYUTCSI OYNCTUTD JTU(PTOBYIO KOJIOHHY>.

Maika JIOpeHCOH: «XOTs KUCIOTHI OKA3bIBAIOTCS
BECHbMaA MTOJIEZHBIMU IIPU YCTPAHEHHUHN OOPA30BAHUNA
COJIEN U IPYTUX TBEPJBIX BEIIECTB, MEMAIOMNX
MOTOKY, UX IPUMEHEHUE B IECYAHUKAX U ITTHHUCTBIX
IUIACTAX MOKET NTOBPENUTD CKBAXKMHY. KCcniton
Pa3PBIXJIUT GOJIBIIMHCTBO OTJIOKEHUI U3 ITapapuHAa.
Ho OH OTHOCHUTCA K JIETKOBOCIIAMEHSA IO MCS
BemecTBaM. He Kax/1as KOMIIAHUSA UMEET
BO3MOKHOCTD 3AKa4HUBATh TAKUE BEIIECTBA B
CKBaKMHY. TaK:KE MOXKET ITOMOYb ITIEHHA OOPabOTKA
C 230TOM IIPH HGOJIBIINX CKOPOCTAX BBIXO/14 HA
MOBEPXHOCTD».

Mazisikia IIpenaepract: <[ JonpooOynTe HEropIOYHi
peareHT Zeneor I yAAJIEHUA HapaHUH>.

Oparyu Yapias3d: <KUCIOTHBIE 0OPAOOTKHA
ABJIAIOTCA HETIJIOXUM BBIOOPOM IIPU UCTIONIb30BAHNUH
BKYIIE C HY>KHBIM KOJIMYECTBOM HHTUOMUTOPA
KOPpPO3UU U HEKOTOPBIM 00'beMOM TTAB. Bee 3aBucur
OT THIIA OTIIOKEHUN B KOJIOHHE. Hy>KHO OInpee/nThb
CBOWCTBA OTJIOXKEHHUA U OOBEMBI/BBICOTY, C KOTOPBIMHU
HUMeEEIIb ej10. XOPOIINI PACTBOPUTE]IL BPOAE
KCUJIEHA WJIN JU3EJIBHOT'O TOIIMBA, CMEIIAHHOTO C
ITAB, B npontopunu 50:50 NOAOUAET 1151 U30ABICHUS
OT IPOOJIEMHBIX OTIOKEHUI NTapadHHA UIJIN COJIEHN
BJIN(PTOBOM KOJIOHHE. Takas cXeMa Obl1a [IPOBEPEHA
HAMH Ha MHOTMX CKBA’)KMHAX PA3/IMYHBIX KJIMEHTOB
U IIOATBEPANIIA CBOIO COCTOATENBHOCTD, T.K. MHOTHE
KOMIAHUM OOATCA BIIMAHUA KUCJIOT HAd UX KOJIOHHbBD.

BO3MOKHO, MHECHH I 3TUX CIICITHAJTHUCTOB
OKAJKYTCA IIOJIC€3HBI 1A gyuTarejaeu XypHaia.

Bacmiuit AHapeeB, <BpeMs KOITIOOHHTA»

Coiled Tubing Times

Coded Tubing Times, Al Things sodfiek
coded tubing and well inlenvention. Slay
undd wilh cilimes ciglend |

¥ Mostow, Housion

(T) B TewrTepe ¢ MapT 2010

4,441

TOTAL MEMOERS

MEW MEMBER 3 LAST
WEEH

20

Here are some of the replies.

Jared Graham: “It seems to me that acidizing the
wellbore might be your best bet. Your acid blends
will largely depend on the type of formation that
you are dealing with. But acidizing with the SpinCat
technology should do a nice job of cleaning out the
production tubing.”

Michael Lorenson: “Acid, although a good
choice for scaling and other solids restricting flow,
in sandstone and clay formations can damage the
wellbore. Xylenes will loosen up most paraffin and
waxing. But they are highly flammable. Check your
service companies policies and procedures for this as
some companies will not pump flammable fluids or
will do it only with low concentrations. Foaming with
N2 at higher velocity returns will help as well.”

Michael Prendergast: “Check out ZENEOR non-
flammable paraffin remediation.”

Oragui Charles: “Although acid stimulation
is a good choice when mixed with appropriate
quantity of corrosion inhibitor and some amounts
of surfactants as well. We can look at the type of the
scale in question as well. The properties of the scale
and the height/volume that we are dealing with are
of great importance. A good solvent like Xylene, diesel
in a 50:50 ratio with a surfactant can as well go a long
way to tackle the troublesome scales and paraffin
presence in the tubing. These have been used several
times on different jobs and for various clients and have
been proved ok. Many companies fear a lot about the
effect of acid on their tubing. Here we are talking of
old tubing, or tubing that has undergone a lot of acid
stimulation jobs.”

Perhaps, comments of these specialists will
be useful for the readers of our journal.
By Vasili Andreev, Coiled Tubing Times

Tlpumeuarue. MHeHHE PEJAKIIMUA MOXKET HE COBIIAIATH
C MHEHHEM BBIIICYIIOMAHYTBIX CIICIIUATIUCTOB.
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Note. The opinions of the above specialists do not necessarily
represent the opinion of the Editorial Board.
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