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Jpy3bs, TO3apaBbTE KOMAHY «Bpemenu
KOJITIOOMHI'A» C JBOMHBIM I0611€EM!

BelI feprkuTe B pykax 50-1 BBITYCK
JKYPHAJIA. DTO 3HAYUT, YTO MOJICOTHHU
a3 MBI BBIXOJJWJIN HA CBA3b C HAITHUMU
JIOPOTUMU YHUTATEISAMHU, JEJTUIUCH
C HUMH MH(POPMALTHUEN U TTOTyYAJIN
OOPATHYIO CBA3b, IyTEM UHTEPBBIO C
BEAYIIUMH CIIEITUATUCTAMHU CTAPAJIUCH
PacrpoOCTPAHATD IIPOPBIBHBIE UJIEH
U IIEPEJOBOM OIIBIT CPEJIU N POKOI
AYAUTOPH.

Bropoe Hae 100unernHoe yucio — 15.
VIMEHHO OJ] TAKUM HOMEPOM COCTOSIJIACH
ouepeHag MexyHapOAHAS HAYYHO-TIPAKTUYECKAS
KOH(pepeH1us «KonTioOnHIroBble TeXHONMoru, I'PIT;
BHYTPHUCKBAKUHHBIC pAOOTHI». B 3TOM rofly Ha3BaHHE ObLJIO
YTOYHEHO, B HETO BONIIJIA HOBAs cOCcTaBsAomasa — I'PIT.

DTO YTOYHEHME ABUJIOCH JIE-IOPE NOATBEPKACHUEM TEMATUKH
KOH(PEPEHIIUH, YCTAHOBUBIICHCS 1e-(PAKTO, ¥ TIOJTHOCTHIO
Ce6s1 OIPABAANIO KAK B YACTU NIPOrPAMMBI TEXHUYECKUX
CEKLIMH, TAK U B POCTE YUCJIA YYACTHUKOB. CHOBA OBLI

o6UT pexopz — 6onee 200 CeluaIuCcTOB HOCETUIIN
KOH(PEPEHIIUIO — HAIII HE(DOPMAJIBHBIN KJIYO IPUBEPKEHIIEB
BBICOKOTEXHOJIOTUYHOI'O HE(PTETA30BOI'O CEPBUCA.
[ToAPOGHBIH OTYET O MEPONPHUATHH, IOATOTOBJICHHBII HAIIEH
AHAJIMTUYECKON I'PYIIION, 4 TAKKE IIEPBYIO MOPIIHIO TE3UCOB
OCHOBHBIX JJOKJIAJIOB, 4 BCETO UX ObLJIO IOPAJKA TPEX IECATKOB,
BBl HAIJIETE B 3TOM BBIITyCKE >XypHasa. He 326y/16T€ 0POPMUTH
MOJITUCKY Ha CJIENYIONINAN I'OJl — BTOPA YACTh TE3UCOB
3aIJIAHUPOBAaHA Ha «BK» Ne 51!

B pamMkax KOHQEPEHIIMU BIEPBBIE COCTOAIOCH ITOJBEICHUE
UTOT'OB M TOP>KECTBEHHOE BPYYEHUE JUIIJIOMOB JIAyPEATAM
cnenuanbHOM npemuu Intervention Technology Award,
YUPEXKIEHHON POCCUUCKUM OTEIEHUEM ACCOIUALTN
CHENUAINICTOB MO KOJTIOOMHI'Y U BHYTPUCKBA>KUHHBIM
padoTram (ICOTA) — pOCCHUIICKOI BEPCUHU IIPEMUH,

BPy4aeMOH aMEPUKAHCKUM oTaeneHueM ICOTA Ha
exerogHo koHpepenuu B Bypienace (CIIA, mrar Texac).
A O3APABIIAIO BCEX JIAYPEATOB U JKEIAI0 UM JAJIBHENIIINX
ycnexoB! O6€1a10, YTO HAIII )KYPHAJI OOS32TEIBHO O HUX
COOOIINT, TOTOMY YTO IIPU3HAHUE 34CJIYT — OYEHD BAKHAA
COCTABJIAIONIASA KAPbEPHI CHELIUAINCTA, TOZO6HO KOPOHE,
BEHYAIOIIEH €I'0 IOCTUKEHU . PEMOPTAXK C IEPEMOHUHU
HArpaXXJEHUA NEPBBIX NobeauTeen Intervention Technology
Award ony6/IMKOBAH B TOM HOMEPE.

KO6mIEHHBIN BBINTYCK, KAK BCEI/14, HACKIIEH COITIACHO
pyopuKanumu. I yBEPEH, UTO BAC 3aUHTEPECYIOT CTATHH
06 OITBITE IPHUMEHEHU I KONTIOOMHI'OBBIX TEXHOJIOI'UH Ha
MECTOPOXIEHUAX TaTapcTaHa, O TEXHOJIOIUU CO3JaHUS
CETHU ITTyOOKOIPOHUKAIOINX KAHATIOB (PUIBTPALIUN HA
MECTOPOXJCHUAX benapycu, O IOMHTEPBATIBHON OOPAOOTKE
IpU3a60HON 30HBI TEPPUTEHHBIX I1JIACTOB HAMBIBOM
MPONITAHTOBOU NMPOOKH, MPOBOJUMOH B 3anajHOIM CHOHPH,
UHTEPBbIO C aBTOPUTETHEUIIMMU CIENUAIMCTAMU — ITITABHBIM
nrxeHepoM OO0 «TatHeTb-AKTIOONHCKPeMCepBuC»

PM. AXMETIIHMHBIM U '€HEPAJIBHBIM JUPEKTOPOM
OOO «Berepan» B.H. lIlyMaKOBBIM 1 JPyTI'H€ HAIIN
ny6IUKaIUN.

B xoH11€e HOMEpA BBI HANIETE KajeH1aps «<Kpacora
MECTOPOXKIECHUM» HA CJIEAYIOINI I'Ofl, HIOATOTOBJIECHHBIN
Ha OCHOBE OJJHOMMEHHOM XXy pPHAaIbHOM pyopuku. Kpacora
MECTOPOXAECHUI — 3TO TO, YTO OKPYKAET HAC B IOBCEAHEBHOM
TPYZAE, TO, YTO BHOCUT MO33HIO B IPO3ANYHYIO IPAKTHUKY.

HacTynaomuii rojj Toxe I00MIeHHbINA — 2015-11!

S nosapasisio Bac ¢ HoBbiM rogom! ITycTb OH OCYIIECTBUT BAII
CAMBI€ 3ABE€THBIE XKEIAHUS UJIU NIPUOJIM3UT UX UCIIOJIHEHHE!

Pon Knapx

EDITORIAL

Dear friends, the Coiled Tubing Times team takes
congratulations on its double anniversary!

You have in your hands the 50™ issue of the
journal. Consequently, it is for the 50 time that we
get in touch with our readers, share information
with them and receive feedback, promote
breakthrough solutions and advanced know-how
among wide audience.

Another milestone number for us is 15. This is
the number of the current International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference. This year the
name of the conference has been slightly adjusted
to include a reference to the hydraulic fracturing.
This adjustment confirms de jure the de facto
subject matter of the conference and has proved
viable both within the programmes of technical
sessions and as a booster for growing conference
participation. Another record has been beaten,
with more than 200 experts having attended
our conference and joined the informal club of
dedicated followers of the high technology oil and
gas service. A detailed report of the event prepared
by our analysts and the first part of about thirty
conference abstracts are presented in this issue.
Remember to subscribe for the next year, as the
other part of the abstracts is expected to appear in
Coiled Tubing Times No 51!

It is for the first time that the conference has had
a summing up ceremony with special diplomas
being delivered to the holders of the Intervention
Technology Award which was instituted by the
Russian branch of the Intervention and Coiled
Tubing Association (ICOTA) as the Russian
equivalent of the award presented by the ICOTA
US branch at an annual conference in Woodlands
(Texas, USA). Let me congratulate the winners and
wish success in their future endeavours! I promise
that our journal will give more details about them
because giving credit to those who deserve it is
an essential part of any career which crowns the
achievements made by an expert. The report of
the first awarding ceremony and the names of
the Intervention Technology Award winners are
published in this issue.

The content of the anniversary issue follows, as
always, its headings. I am sure that you will enjoy
our articles on the on-site application of coiled
tubing technologies in Tatarstan, the creation of a
network of deep bed penetrative filtration channels
at the oilfields of Belarus and the interval's bottom-
hole treatment of terrigenous formations to inwash
of proppant's plug carried out in Western Siberia,
as well as interviews with the experts of highest
authority, including R.M. Akhmetshin, Chief
Technology Officer of Tatneft Aktubinsk Rem
Service, and V.N. Shumakov, Director General of
Veteran LLC, and other publications.

The Beauty of Oilfields calendar for the next year
is to be found on the last pages of our issue; it has
been prepared on the basis of our regular column
which bears the same name. The beauty of oilfields
creates the context in which our work is carried
out; it introduces poetry in our everyday prose.

The incoming year of 2015 is a good round figure,
too! Let me wish you a Happy New Year! May you
have your heart’s desires come true or come closer!

Ron Clarke
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[TEPCIIEKTHVBDI

15-a MexxayHapogHas HayYHO-TIPAKTHYIECKAS
koHpepeHnus «<KonTio6uHTroBble TexHOoMoruu, I'PIT,
BHYTPHCKBAKUHHBIC pA6OTHL 6

Ilepssie maypeatsl Intervention Technology Award

(B paMkax 15-i Mex1lyHapOJIHOM HAyYHO-TIPAKTHUYECKOI
KOH(pepeH1 U «KonTIOOUHTOBBIE TeXHOI0TUH, I'PI,
BHYTPUCKBA)KMHHBIE PA6OTBI> COCTOATIOCH IO BEACHUE

UTOI'OB 1 TOPKECTBEHHOE BPYYEHHE JUIIJIOMOB JIaypeaTaM
CIIEIIUAIBHOY IIPEMUN) 18

CeMHHap «MHOI'OCTaJUITHOE 3AKAHYHMBAHUE
TOPU3OHTAJIBHBIX CKBAKWH, MJIX CKBA)KUHBI ¢ MI'PIT>

(B pamkax 15-i1 Mexx1lyHapOJHOH HAy YHO-TIPAKTHUYECKOM
KoH(pepeHuunu «KoaTioOuHIoBble TeXHOM0ruu, I'PI1,
BHYTPUCKBAKUHHBIE PA6OTHI> CIIELIUATTUCTAMU KOMIIAHHUN
JIlmomoepsxe» ObLI NOAIOTOBJIEH U IPOBEJICH
06pa3oBaTeNbHBIN CEMUHAP) 22

Bexrop 3azan!

(ToBop#aT caymaTenn ceMruHapa «MHOrocTaguitHoe
3aKaHYHMBAHUE TOPU3OHTAJIbHBIX CKBAXKHUH, MJIM CKBAKHUHDI

¢ MT'PI») 30

W36paHHBbIE TE3UCH 15-11 MEXyHAPOJIHOM HAyYHO-
MPaKTUYECKOU KOH(pepeHIINH «KOITIOOUHTOBbIE
TeXHOIoruu, I'PI1, BHYTPUCKBAXKUHHBIC

pPaboTh 36

TEXHOJIOTNH

P.M. AXMeTUINH
ONBIT IPUMEHEHUS KOITIOOMHTIOBBIX TEXHOJIOTUH
Ha MECTOPOXJEHUAX TarapcTana 46

H.A. IemaHeHKO, C.[I. K1oukos, [I.JI. TpeThsSIKOB,
B.C. CeMeHKOB

TEeXHOJIOTUS CO3/IaHUS CETH TTTyOOKOITPOHUKAIOMNX
KaHAJIOB (PUIBTPALINU 52

J.A. Kycreimes, E.B. IaHUKapOBCKHII,

A.B. Kycroiiues, 10.B. Kapagyaposa

ITonHTEpBanbHASI OOPA60TKA TPU3AOOMHON 30HBI
TEPPUI'E€HHBIX I1JIACTOB HAMBIBOM I1POIIIIAHTOBOM
MIPOOKU 56
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15" Coiled Tubing, Hydraulic Fracturing
and Well Intervention International

Conference

B Mockse 29-31 okTaops 2014 roxa
IIPOILIA FOOMICHHAS, 15-51 Me:KAyHAPOTHAS
HAYYHO-IIPAKTHYECKAsA KOH(EePpEeHITH I
«KoITrOOMHIOBbIE TEXHOJIOruH, I'PII,
BHYTPHCKBAKHHHBIEC PA0OOTHI».

DTOT CTAPENIIHNI HA HOCTCOBETCKOM
OPOCTPAHCTBE NPOMECCUOHAIBHBIA (POPYM I
CHEUATNICTOB HE(PTETA30BOI'O CEPBHUCA, 3aKA3UYNKOB
HE(MTECEPBUCHBIX YCIYT U IPOU3BOAUTENEN
BBICOKOTEXHOJIOTMYHOI'O HE(PTErAa30CEPBUCHOT'O
060PYIOBAHUSA IPOBOJUTCA KAXKYIO OCEHb
U SIBJISIETCS TTIABHBIM COOBITUEM B KaJIEHAAPE
poccuiickoro oraeneHust ICOTA.

OpranusaropaMu MEPONPUATHA
TPAJAUIIUOHHO ABJISIIIUCh POCCUICKOE OTAEIEHUE
Acconpany CeUaaInuCTOB MO KOITIOOUHTY U
BHYTPHUCKBAXUHHBIM paboTam (ICOTA), Llentp
Pa3BUTHSA KONTIOOMHI'OBBIX TEXHOJIOTHH (T. MOCKB2) 1
pefAKINA HAYyYHO-TIPAKTUYECKOT O )KypHaIA «BpeMs
KONTIOOMHT2». KOH(DepeHIusa 6bl1a OPraHU30BaAHA
OA 3ruov MUHUCTEPCTBA SHEPIE€TUKU POCCHUIICKON
Penepanuu. B KaueCcTBe reHEPATBHOI'O CIIOHCOPA
KOH(pepeHITNHU BBICTYITHIIO C3AO «PHUIMAII»,
BEAYIINUA IPOU3BOJUTEIL OOOPYAOBAHUA
JUIS BBICOKOTEXHOJIOTMYHOT'O HE(PTETa30BOIO
CEPBUCA HA IOCTCOBETCKOM ITPOCTPAHCTBE,
BBITYCKAIOM U ITPEKPACHO 3aPEKOMEH/IOBABIINE
Ce651 B IKCILTyATALUH KOATIOOMHI'OBBIE YCTAHOBKH,
BBICOKOIIPOU3BOAUTENBHOE HACOCHOE, a30THOE
060PYAOBAHNE U OOOPYIOBAHUE JIJIS1 IPOBEICHU S
I'PIT. C3AO «PHIMAIII» OCYIIECTBIISAET OMHBINA ITKII
CO3[JaHUA OOOPYAOBAHHUA: PA3PAOOTKY U IOCTAHOBKY
HAa IIPOU3BOACTBO, BBIITYCK, CEPBUCHOE OOCITYKUBAHHE
U MTOJTOTOBKY OOCJIYKUBAIOLIETO IEPCOHAIA.
IIpeanpusaTue ABIsAeTCA BeAyIUM B EBpasuu
MPOU3BOAUTEIIEM KOJTIOOMHIOBOI'O OOOPYAOBAHUSL.
Ha cerogHAH1N 7eHb 75% KOJITIOOMHTOBBIX
YCTAaHOBOK, padoTamomux B CHI, npousseneHo
MMEHHO 3TUM NPEATIPUATHEM.

CIIOHCOPCKYIO IOAACPKKY OKA3A/IU MEK/TYHAPOIHbIE
cepBUCHbIE KOMIIaHUU d1lmomMoepske» u Weatherford,
aTaxxke C3A0 «HoBuHKa», Bxozsee B ['pynny OH/I.
ITapTHEPpaAaMH MEPOIIPUSTHS BBICTYIIUIIN
OO0 «MMTHHOBAITMOHHBIE TEXHOJIOT U,

00O «TexnoctpounuszuHr» u 3A0 CAO JT'epecT».
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15** anniversary ‘Coiled Tubing, Hydraulic
Fracturing and Well Intervention’ International
Conference took place in Moscow on October
29-31, 2014.

This longest-standing professional forum for oil
and gas experts, customers of oilfield services and
manufacturers of high-tech service equipment in
the post-Soviet region is held every autumn and is
an important event on the agenda of ICOTA’s Russian
Chapter.

The Conference was traditionally organized by the
Russian Chapter of Intervention and Coiled Tubing
Association (ICOTA), Coiled Tubing Technologies
Development Centre (Moscow) and Coiled Tubing
Times Journal. The conference was held under the
auspices of the Russian Ministry of Energy. The main
sponsor of the event was FIDMASH Company — leading
equipment manufacturer for oilfield services in the post-
Soviet area. This company manufactures well-reputed
coiled tubing units, highly-productive pumping and
nitrogen equipment, as well as equipment for hydraulic
fracturing. FIDMASH is a full-cycle manufacturer that
performs all the stages of the production cycle: product
development and launch into manufacture, production,
maintenance and training of the maintenance
personnel.

The company is the leading manufacturer of coiled
tubing equipment in Eurasia. At present more that 75%
of all the coiled tubing units currently operational in CIS
are manufactured by FIDMASH.

The event was also sponsored by international oilfield
service companies Schlumberger and Weatherford,
as well as by Novinka, which is part of the FID Group.
Innovatsionnye Tekhnologii, Technostroyleasing and
GEFEST Insurance Joint Stock Company acted as the
partners of the conference.

The Conference convenes its friends every autumn.
The first conference dates back to 1998 when it was
named ‘All-Russian Conference on Coiled Tubing
Technologies’. Over the period of 15 years the conference
has become an international one and has changed
its name several times following the development of
the oil and gas field services. This year the conference
has changed its name once again to include hydraulic
fracturing that has become one of the main trends in



KondepeH1usa cobnpaeT CBOUX JPy3€l KAKAYIO
oceHb. IlepBast KOH(pepeHIIN COCTOSIACH B 1998 rony
U HA3bIBAJIACh «Bcepoccuiickass KOH(pepEeHIU 11O
KOJITIOOMHTOBBIM TEXHOJIOTUSAM», 33 IPOIIEIINE
HOJITOPA AECATHUIIETUS KOH(PEPEHIIUS HE TOIIBKO
34CIIYKUIA CTATYC MEXKYHAPOAHOI, HO M HE PA3
KOPPEKTUPOBAIA HA3BAHUE — B COOTBETCTBHUU
C UBMCHCHHAMH OCHOBHBIX HaHpaBIICHI/II;I
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOrO CEpBUCA. B

STOM I'oJy HA3BAHUC TAKIKE OBLIO OTKOPPCKTUPOBAHO:

B HeM ntogBUIICs ['PIT, fie-(pakTo yke JaBHO CTABIINHI
OJJHUM U3 OCHOBHBIX TPEH/OB MIPOrPAMMBL

Ho HEM3MEHHBIM OCTAJIOCh HATIPABJIEHUE — HA
BBICOKOTEXHOJIOTUYHBIN HE(PTETA30BBII CEPBUC!

CrpareruyeCcKuil KypcC Ha PacIIupeHne TEMATUKN
MIPUHEC CBOU 60TATHIE IIOALL. HIHEHAA
KOH(EPEHIIUA COOPATIA PEKOPJHOE YUCIIO
Y4aCTHHUKOB — 185 npegcrasuresier oT 90 KOMIIAHUM:
He(MTEra30CEPBUCHBIX, HEPTETA30/100BIBAIONINX,
MPOU3BOAAIINX OOOPYIOBAHNE U MATEPUAIIBI JJ15
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOI'O CEPBUCA,

4 TAKXKE OTPACJIEBBIX By30B U UCCJIETOBATENBCKUX
cTpykryp u3 Poccun, Kuras, CIIA, Kanazel,
Kazaxcrana, benapycn, Asctpun, MTHIOHE3NN.

Ha xoH(pepEHITNIO TPUOBLIN TPEACTABUTEIN
KOMNaHUI «POCHE(PTD», I'a31pOM», «['a3nIpom
HedTh», JIVKOWJI», <HOBATEK», «[llmombepsxe»,
Weatherford, Trican Well Service, Halliburton,
«TatHE(TH>, «<EBC», JTakep CepBuc», «bBT-BocTOK>,
«Ppak/lxer-Bonrar, «<benopycHedrb», «<KBC
HuTtepHamHmp, Calfrac Well Services, «Vpan-Au3zaiin-
ITHIT», «KoraneiMmHEPTErcopusnkar, < MTHK-CEPBHC»,
C3AO «DHIMAII», NOV, Welltec , Baker Hughes,
BICO Drilling Tools, Schoeller-Bleckmann Darron
Russia, C3AO «HosrHKa», Jereh Oilfild Services Group,
«PI'M-Hed1b-T'a3-Cepsuc», HII® dTakep», HITIT
«PocTOKTEXHONMOTUM» U JIP.

Bpl1 TIOOGUT U PEKOPA KOJIMYECTBA MH(pOpMa-
IJMOHHBIX NAPTHEPOB — Nopsiaka 20! B kauecTse
T€HEPATBHOI'O MH(POPMAITMOHHOT'O MAPTHEPA
BBICTYNINIO AreHTCTBO Hedrrerazosor MHdpopmanyiu
(www.angi.ru). UHpOpMalJMOHHBIMHU IIAPTHEPAMU
SIBJISIMCh HallMOHAIbHBIN UHCTUTYT HE(PTH 1 T34,
>KypHaJbl «bypenue u He(pTh», «<HedTh 1 KanuTamn,
«Hedreraszosas BepTHUKAJIb», «<HedrecepBuc»,

B 3TOM rogy Ha3BaHMe OTKOpPPEKTUPOBAHO:
B Hem nosisuncs [Pl1, ge-dakTo yxe gaBHo

CTaBLUUN OAHNM U3 OCHOBHbIX TPEHOOB

nporpaMmmsbl. HO HeM3MeHHbIM ocTanochb
HarpaBneHMe — Ha BbICOKOTEXHONOMMYHbIN
HedTerasoBbIn cepBUc!

the conference’s agenda. But the main focus remains the

same — high-tech oil and gas field services!

Strategic course to increase the number of topics
of the conference has borne its fruit. The present
conference had a record high number of participants —

185 representatives of 90 companies: oil and gas service

companies, oil and gas producers, manufacturers of
equipment and materials for high-tech oilfield services
as well as universities and research institutions from
Russia, China, United States, Canada, Kazakhstan,
Belarus, Austria and Indonesia.

KoHdepeHuus cobpana pekopgHoe
4yncno yyactHmkos — 185 npepacta-
BuTenen ot 90 KoMnaHun.

The conference was attended by representatives of
the following companies: Rosneft, Gazprom, Gazprom
neft, LUKOIL, NOVATEK, Schlumberger, Weatherford,
Trican Well Service, Halliburton, Tatneft, EWS, Packer
Service, BVT-Vostok, FracJet-Volga, Belorusneft, CWS
International, Calfrac Well Services, Ural-Design-PNP,

Kogalymneftegeofizika, INK-SERVICE, FIDMASH, NOV, 4
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«Teppurtopus «Hedreras», «<Hed b 1 I'az EBpasus»,
Oil&Gas Journal Russia, Rogtec, Neftegaz.ru,
«MH>KEHEPHAA [IPAKTUKA», JIEKTPOHHbBIN HAyYHbIHN
JKYpHaI <[€XHONIOTrUU JOOBIYHN U UCTIOJIb30BAHHU S
YIJIEBOAOPOAOB», «<He(TEra3onpOMBICIOBBII
WHXXUHUPHUHT» U JPYTHC U3/IaHUS.

ITapannenbHO CEKIUAM IPOXOANIIA BBICTABKA, HA
CTEH/IAX KOTOPOU KOMITAHUU-YIACTHHUIIBI UMEJIN
BO3MOXKHOCTB IIPEACTABUTD CBOIO ITPOAYKIIHAIO
U/ yeayru. CTeHzibl KOMIIAHUH — CIIOHCOPOB
MEPONPUATHUS, A Takke Komnanuu BICO Drilling
Tools cOCTaBUIM OCHOBHYIO Y4aCTh 3KCITO3UIINH.

TexHUYECKUE CEKITUN KOH(DEPEHITUN
TPAJAUIIUOHHO PEIBAPSI OJHOAHEBHBIN
06y4aIoNIUIf CEMUHAP. B 3TOM rogy 8-4acoBOI KypcC
«MHOroCTaUIHOE 3aKAHYNBAHUE TOPU3OHTAIBHBIX
CKBaXUH, Wi CKBaXUHbI ¢ MT'PIT» 6b11
MOJATOTOBJIEH U IPOBEJEH CIELIUATUCTAMU
koMmniaHuu «J1lnomobeprke». B mpeapliyue rojibl

B 3ToM rogly 661110 NPUHSTO peLleHme C y4eTOM
HOBEMLUNX TPEHAO0B B HedpTecepBMCe HaNpPaBUTb
TeMaTuKy ceMMHapa MMeHHO Ha MHOTOCTaANMHbIN
I'Pr1. OcHoBHOWM 3apa4yen ceMMHapa CTaso NokasaTb
KOMMNeKCHbIM noaxop komnaHum «LLntombepxe» K

npoveccy MHoroctagmmHoro Pr1.

CEMHHAPBI, IPEABAPSABIINE KOH(PEPEHITUIO, OOBIYHO
COZIEPKAIN OA30BbIE 3HAHUS U OBLIIU 4/IPECOBAHBI
TEM IOJIb30BATEISIM U KOMIIAHUSIM, KOTOPBIE TOJIBKO
HAYUHAIOT PabOTHI C KOITIOOUMHTOM. B 3TOM rogy
OBLJIO IPUHSATO PENICHUE C YYETOM HOBEUIIIUX
TPEHJOB B HE(PTECEPBUCE HATIPABUTh TEMATUKY
CEMHWHAPA UMEHHO HA MHOI'OCTaAUITHBINA ['PIT.
OCHOBHOM 32/Ja4€X CEMUHAPA CTAJIO IIOKA3ATh
KOMIUJIEKCHBII TOA X0/, KOMIIaHUU JIlmromoepxe»

K r1poueccy MHorocragununoro I'PIT — ot Hagasia
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Bbin nobuT un

pekopf Konnyectea
MH(HOPMaLMOHHbIX
napTHepos — nopsaka 20!

Welltec, Baker Hughes, BICO Drilling Tools, Schoeller-
Bleckmann Darron Russia, Novinka, Jereh Oilfild
Services Group, RGM-Neft-Gaz-Service, Paker Research
and Production Firm, RosTEKtekhnologii and others.
One more record has been beaten at this conference —
the number of media
partners was around 20!
Oil and Gas Information
Agency (www.angi.ru)
was the main media
partner of the forum.
Other media partners
included: National
Institute of Oil and Gas,
Burenie & Neft, Neft
& Capital, Oil and Gas
Vertical, Nefteservice,
Territory Neftegaz, Oil and
Gas Eurasia, Oil&Gas Journal Russia, Rogtec, Neftegaz.
ru, Engineering Practice magazines, electronic
trade journal ‘Hydrocarbon Production and Use

Technologies’, Oil and Gas Producing Engineering
and other periodicals.

An exhibition was held in parallel to conference
sessions. The participating companies had an
opportunity to showcase their products and/or

services. The majority of exhibits were showcased

by conference sponsors and BICO Drilling Tools.
Technical sessions of the conference were
traditionally preceded by a one-day training
workshop. This year, an 8-hour training course
called ‘Horizontal Well Completion with MSS’ was
prepared and held by specialists of Schlumberger.
During previous years such workshops covered
basic topics and were aimed at beginners in the
coiled tubing services industry. Taking into account
recent trends in oilfield services, decision was made to
focus on the topic of multistage hydraulic fracturing.
The main aim of the workshop was to demonstrate
Schlumberger’s integrated approach to the process of
multistage hydraulic fracturing — from well design to
well completion and evaluation of the results. Seven
presentations delivered by competent experts covered
the whole cycle of this process. The workshop included
the following topics: geomechanics, well completion,



IIPOEKTUPOBAHUSA CKBA’KHUHBI /IO €€ OCBOCHUSA
U OLICHKMU PE3YJILTATOB. CEMb IOK/IAJOB
OXBATBIBAJIN [IOJIHBIN ITUKJI TOT'O IIPOLECCA.
IIporpaMma Kypca BKIIOYaIa CJIEAYIOIINE TEMBL:
T€OMEXAHUKA; 3aKAHYMBAHUE; THTEHCU(DUKAIUS
IIPUTOKA; MUKPOCEHCMHUYECKUU MOHHUTOPHHT;

BHYTPHUCKBA’KMHHBIC p36OTI)I; HCIIBITAHNEC CKBA’KHHBI.

1o KaXKAOMY M3 HATIPABJICHU BBICTYIIHII
KOMIIETEHTHBIHN NIPEACTABUTEND KOMITAHUU. CEMUHAP
MPOILIEJI IO/ HETOCPEACTBEHHBIM PYKOBOJICTBOM
K. T. H. K.B. BypauHa, CT. conpeacenarenasa
poccurickoro oraeneHusa ICOTA, ri1aBHOro
WHXXEHEPA JEMAPTAMEHTA IO PEMOHTY CKBAXKHUH
¢ T'HKT JIImoMbepske», 4ICHA PELAKITMOHHOTIO
COBET4 )KypHaJa «Bpems KONTIOOUHIa», TemaTrnka
BBI3BAJIA OI'POMHBIN UHTEPEC — CEMUHAP COOPAT
oKoJ10 100 ciymaresnen, KaK bl N3 KOTOPBIX
MOJIY4YHJI UMEHHOM CEPTU(MHKAT, TOATBEPKIAIOM NI
NPOXOXKJIECHUE Kypca. [100pobHbLil penopmadic ¢
cemunapa yumaiime Ha c. 22—-29.

C/IOBA TMPUBETCTBUA

Opranu3aropsl KOH(MPEPEHIINU OOPATUINCH
K Y4aCTHHUKAM C IPUBETCTBUEM, B KOTOPOM, B
YaCTHOCTH, TOBOPHJIOCH:

«[IporpamMma MEPONPUATHS TPAJAULTHOHHO
(POKYCHUPYETCS HA CAMBIX IIEPEIOBLIX TEXHOIOTUSX.
MBI IOCTAPAIUCH IPEJOCTABUTD BAM BO3MOXKHOCTD
MOJIYYUTb UCYEPIBIBAIONTYIO NTH(POPMAIHIO O
CAMBIX CBEKHX TEXHUUECKUX U TEXHOJIOIMYECKUX
MHHOBAIIUAX MUPOBOI'O U OTEYECTBEHHOT'O
HEPTETa30CEPBUCHOTO PHIHKA.

MBI CTPEMUIINCE CO3/JATh BCE YCIIOBH S, YTOOBI
BbI MOIVIY IIJIOZIOTBOPHO NTOOOIIATHCS U OOCYJUTh
AKTYaJIbHBIE IPOOJIEMBI C KOJIJIETAMU U B
He(POPMATIBHON OOCTAHOBKE — B IIPOLIECCE KOde-
OPENKOB, (DypIIETA U TOPKECTBEHHOT'O ITPHEMA B
YECTh 15-TIETHETO I00WIIES MEPOIIPUATH A, A TAKKE
C NOMOIIIBIO KBJIM(PUITMPOBAHHBIX TEPEBOAYHUKOB
32/1aTh BOIIPOCHI 3aPyOE’KHBIM CIIEITUATIUCTAM.

MBI TOPAIBI TEM, UTO 3TA €XKETOAHAS KOH(PEPEHITUSA
CTasa AAPOM HE(POPMAJIBHOI'O KJIyOA IIPUBEPKEHIIEB
BBICOKOTEXHOJIOTUYHOT'O HE(PTETA30BOI'O CEPBUCA,
410 6s1arofaps €l 06pa3oBaJICa KPYT KOJLIET,
KOTOPBIX CBA3BIBAET HACTOSAIIAS MY>KCKAS APYKOA.
MBI CYaCTIUBBI CHOBA BUJETD B 34JI€ 3HAKOMBIE
JIUIA Y9ACTHUKOB MHOTUX HAIIMX KOH(PEPEHITUI.
C HUMHM MBI IEPEKUBAIINA U PAJOCTD TOOE, KOTa
C TPUOYHBI KOH(PEPEHITUH 3BYYAJIH JTIOKJIA/bI,
CBUJIETEJIBCTBYIOIIME O BIEYATIAIOMNX YCIIEXAX HA
MPOMBICJIAX, U TOPEYb yTPATBI B MUHYTY MOJTYAHUSA
B IIaMsATh 06 OCHOBATE € KOH(pepeHumu Jleonyze
Muxarinosude I'py3anioBrye.

Cr1acub0 BaM 34 BEPHOCTb, [IPY3bsl.

MBI IPUBETCTBYEM U TEX KOJIJIET, KTO B 9TOM I'OZY
BIIEPBBIE ITPUCOEUMHUIICS K HAIIEMY COOOIIECTBY, U
HAJIEEMCS, YTO 3TA KOH(PEPEHIUA HE OKAKETCA [T
HUX €IMHCTBEHHOM».

TexHUYeCKUe CEKIIMHU KOH(PEPEHIIUN OTKPbLIA
E.B.JIanmoT€HTOBA, FT€HEPAJIBHBIH JTUPEKTOP
C3A0 «PUIMAIII> — reHEPaIbHOI'O CIIOHCOPA
KOH(EPEHIINH, TPEANPUATUSA, (DAKTUIECKH 4

well stimulation, microseismic monitoring, well
interventions, well testing.

Competent specialists were covering each of the
abovementioned topics. The workshop was moderated
by K.V. Burdin, Ph.D., Senior Co-Chair of ICOTA’s
Russian Chapter, Schlumberger’s Well Intervention
Senior Technical Engineer, member of the Editorial
Board of Coiled Tubing Times Journal. The topic of
the workshop sparked great interest — the course was
attended by around 100 people, each of them receiving
a personal certificate on the completion of the training.

Read a detailed article on the workshop on p. 22—29.

TemaTuKa BbI3Basa OrpPOMHbIV MHTEpeC —
ceMunHap cobpan okosno 100 cnywaTtenen.

WELCOMING ADDRESS

Conference organizers welcomed the participants of
the conference with the following words:

‘The agenda of our event traditionally focuses on the
cutting-edge technologies. We have done our best in
order to give you an opportunity of getting exhaustive
information about the most recent technical and
technological innovations of the global and domestic
oilfield market..

We have tried to create an enabling environment, so
that you are able to network and discuss relevant issues
with your counterparts in an informal manner — during
coffee breaks, buffet dinner and gala reception on the
occasion of the 15" anniversary of the conference.
Qualified interpreters will help us to ask questions from
foreign experts.

We are very proud that this annual conference has
become a heart of the informal club of high-tech oil
and gas field services followers, that thanks to this
conference we have a network of colleagues linked
by real friendly ties. We are happy to see here a lot
of familiar faces — permanent participants of our
conference. With them we experienced a feeling of 4
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CO37ABHIETO 623y 151 PA3BUTHS KOITIOOMHIOBBIX
TexHojioruit B Poccun u CHI E.B. JIantoreHTOBa
NO6JIAroAapHIIa OPraHU3ATOPOB 34 IIPEJTOCTABICHHYIO
BO3MOKHOCTB OTKPBITh MEPONPHUATHE, TTO3/IPABUIIA
YYACTHUKOB C I0O0MJIEEM KOH(PDEPEHITUY U
OPOAOJIKUIA: <1 BBICTYIIAIO C TOU TPUOYHBI OT UMEHHU
6es1opyccKor komnanuu «P1UJIMAII», oT UMEHU

DTa exerogHas KoHbepeHumMs cTana a4pom
HedopMmanbHoro knyba npmBepxeHLEeB
BbICOKOTEXHONOIMYHOro HedTerasoBoro
cepBuca, bnarogaps en obpasoBancsa Kpyr
Konner, KOTOpbIX CBA3bIBaeT HAaCTOSALWAA MY>KCKas

Apyxoba.

[IEPCITEKTHBDI

I'pynnel ®H/I, uneHOM KOTOPOI «PHIMAII> 6611 U
ocTaeTcsa. MHOrMe B 3TOM 3aJ1€ HAC JAaBHO U XOPOLIO
3HAIOT, IOTOMY YTO 9TAIIbl CTAHOBJICHUS BAIINX
KOMITAHUH 1IN IAPAJUIEBHO C HAIIMM PA3BUTHEM U,
BO3MOKHO, BMecTe ¢ HUM. I'pynia ®H/T — 310 rpyrma
OEJIOPYCCKUX U POCCUHCKUX NPEATIPUATHI, KOTOPAs
HAa4aJ1d CBOIO JIEATEIbHOCTD, 1aj1d CTAPT CBOUM
IEPBLIM IIPOEKTAM HA ENMHOM SKOHOMHUYECKOM
IIPOCTPAHCTBE €11Ie TOIA, KOIZia OHO HA3bIBAJIOCH
IOCTCOBETCKUM. MHe, KaK YEJIOBEKY, POKIECHHOMY
B CCCP, 0COOEHHO NPUATHO, YTO Y HAC CHOBA €CTh
ob111e€e HE TOJIBKO 9KOHOMUYECKOE, HO U JKU3HEHHOE
IIPOCTPAHCTBO.

CerogHs, B IEPUO/] ACHCTBUS OO'bSIBJICHHBIX
10 OTHOLIEHMUIO K Poccuu ceKTopaibHbIX
CAHKLIMH, KOTOPBIE OYE€HDb OCTPO OLIYINAET HALI —
HEPTETA30BBIA — CEKTOP, YTO ICHO YYBCTBYETCA BO
BpeMA MEPOIIPHUATHUHI U BCTPEY PA3JIMYHOIO YPOBHS,
BCE Y4llle 3By4aT TAKHE CJI0BA, KAK OTEYECTBEHHbBIC
MHHOBALIMOHHbBIE TEXHOJIOI'MH U UMIIOPTO3AMEICHHE.
SyBepeHna, 9To A1 HPUCYTCTBYIOIIMX B 3TOM 3aJI€
PEACTABUATEICH OONBIINHCTBA KOMIIAHUI TAKHUE
CJIOBA HE ABIAIOTCA YEM-TO HOBBIM, IIOTOMY YTO
CTPATEruIo MHHOBALMHI U UMIIOPTO3AMEILECHUSL
OHM C/EJIAJIM CBOUM IVIABHBIM JIO3YHI'OM, JABHO U
YCIIENTHO €€ OCYIECTBIIAIOT, JOOUBAACH YCIIEXOB HA
NPOTAKEHUHN PALA JIET.

Ocnosarens I'pynier @M/ Jleonna MUXanIOBUY
I'pyzannosud, LIEeHTP pasBUTHA KOJTTOMHIOBBIX
TEXHOJIOI'UH, )KypHAJI «BpeMsi KOITIOOUHT 2>

|
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triumph when success stories were presented at the
conference and the anguish of bereavement during
the silence minute to commemorate late Mr. Leanid
Hruzdzilovich — the founder of the conference.

Thank you for your faith, dear friends.

We would like to welcome also those colleagues who
have joined our community this year. We do hope that
this conference will not be the only one they attended
and they will continue coming again and again’.

Technical sessions of the conference were opened by
A.B. Lapatsentava, Director General of FIDMASH
— main sponsor of the conference, the company that
laid the foundation for development of coiled tubing
technologies in Russia and CIS. E.B. Lapotentova
thanked the organizers for the opportunity to open
the conference, congratulated the participants on the
occasion of the conference’s anniversary and continued:
‘I'm speaking now on behalf of Belarusian FIDMASH
Company, on behalf of FID Group, of which FIDMASH is
a member. Many of the people sitting in this room know
us very well, since the formation of your companies was
going hand in hand with our development. FID Group —
is the group of Russian and Belarusian enterprises




JIAJIU CTAPT TUM KOH(DEPEHIIUAM KaK IO AIKE
MH(MOPMAITMOHHOI'O OOMEHA U B3AUMOBBITOJJHOT'O
COTPYyAHUYECTBA. M CeroaHs, OTKPBIBas 15-10
KOH(EPEHIIUIO, g XOUY [OXKEJIATh BAM HAIPSI)KEHHOMU
PabOThL, KETAI0 BAM OTKPOBEHHO U OTKPBITO ACTHUTBCS
CBOMMH 3HAHUSAMU C KOJUJIETAMU, TIOAYYATh BAKHYIO
JUI BAC UH(POPMALTHIO, HAWITH HOBBIX TIAPTHEPOB M,
CcaMoe IVIAaBHOE, HOBBIX Jpy3eil. OueHb HAICIOCh, YTO
OONBIIMHCTBO U3 HAC IPHUMET y4acTHE U B 20-11, U B
30-11 I06UIENHBIX KOH(PEPEHITUAX, U MBI Oy/IeEM 6O/PBI,
MOJIHBI UJIEW, CUJL, KEJTAHUSA ¥ BO3MOKHOCTH JJI51 UX
peanusanuul>

Crapmu# conpeacesareab pOCCHHCKOTO
otaeneHusa ICOTA K.B. BypAHH TaK:Ke ITO3/IPABUII
MNPUCYTCTBYIONIUX: <5 MPHUCOEIUHAIOCH KO BCEMY
CKa3aHHOMY BBIIIE U TO3/PABJIAIO BAC C OTKPBITUEM
100UNENHOH, 15-11 KOH(EPEHITU. 5] 311€Ch
IPEACTABIIIO HE TONBKO ICOTA, HO 1, IpEXK/IE BCETO,
CBOIO KOMITAaHUIO IImoM6ep:xe», KOTOPYIO BB XOPOIIO
3HaeTe. JIlmoMbeprke» — MyOIUIHAs KOMITAHHUS.
Buepa HanM CIENUATIUCTDI ITPOBEIU CEMUHAP
«MHOTOCTaJUIHOE 3aKAHYNBAHHE TOPU3OHTAJIBHBIX
CKBAXMH, MM CKBaKUHBI C MI'PIT», ceronHsa n 3aBTpa
BHUMAHUIO CJIyHIATENEN GyET NPEAJIOXKEH P HAIIINX
JOKJIAZIOB.

30710Tass MOCKOBCKAs1 OCEHb Y MEHS ACCOLTUUPYETCS
C 3TOM TPOMECCUOHANIBHOM KOH(PEPEHITHEN.
S yBepen, 94TO He y OTHOT'O MEHSL. S IpO KOH(pEPEHIINH,
€€ ITOCTOSHHBIE YYACTHHUKU — 3TO KPYT, 6€3 JIOXKHONU
CKPOMHOCTH, CAMBIX KPENKHUX IIPOMECCUOHAIIOB
HAIIETO BBICOKOTEXHOJIOTMYHOI'O HEPTETA30BOT'O
CEPBHCA, MHOTUE U3 KOTOPBIX 34 3TU IIONITOPA
JECATUIETUS BBICOKO MOJHSJIMCH ITO KAPbEPHONU
JIECTHUIIE, CTAJIN T'€HEPATTbHBIMH JUPEKTOPAMH
U ITIABHBIMU MHXKEHEPAMHU B CBOUX KOMITAHUAX.
Sl MCKpeHHe pajJil HOBOM BCTPEYE CO CTAPbIMU
JAPY3bAMHU 1 KOJJIETAMU U CYACTIINB, 4TO, COITIACHO
NpPOrpaMMe, Ha 3TOH TPUOYHE MBI YBUAHUM MHOT'O
MOJIOABIX U CMEJIBIX JJOKJIATUMKOB. Hasleroch
06PECTHU HOBBIX JIPY3€H, TIOTOMY YTO BUXKY B 34J1€
KOH(pEPEHIINY HE3HAKOMBIE ITPEX/e THU1d. OCOOEHHO
PaAyeT, 9TO CPEAN HUX MHOT'O MOJIOABIX. DTO 3HAYUT,
4TO Y Halller KOH(PEPEHIIUU IIPEKPACHOE OYAYILEE».

O I'PM, KONTKOBUHIE N HE TOJIbKO

IIpeenbHO HACKIILIEHHAS IPOrpaMma
KOH(PEPEHIINHU BKJIIOYAJIA MIECTb CEKITUH, BMECTUBIINUX
0o5ee TPeX AECATKOB TOKIAJIOB.

O POCCUHCKOM PBIHKE KOJITIOOMHT'A B KOHTCKCTE
OTEYECTBEHHOI'O U MHPOBOT'O HE(PTECEPBUCHOTO
PBIHKA, ET'O TEKYIEM COCTOSSHUH U TIEPCIIEKTUBAX
passBuTusa pacckasai A.C. KalmmpcKkuy, pyKOBOAUTED
HAIIPABJIECHUA UCCIIEN0BaHMI, RPL

Ps1/1 TOKJ1/10B 6bLI IPEACTABICH KOMITAHUCH
«dlmomb6eprke». K.B. BypanH O3HAKOMUII
MNPUCYTCTBYIONIUX C ITOCJIEJHUMH Pa3pabOTKAMHU
B ceMericTBe TexHOooru ACTive. O nposeieHuu
3AMMMCHU PACTIPEJETIEHHON TEMIIEPATYPBI BO BPEMS
KHUCJIOTHBIX OOPA60TOK KAPOOHATHBIX KOJIJIEKTOPOB
¢ 'HKT pacckasan H.B. Kynuand. O6 yHUKaJIbHBIX
JIOBUJIBHBIX Pa60TaX, IPOBEACHHBIX HA CKBAXKUHAX
¢ ABITH, pacckazain I.E. AngyK. OTIBITOM IIPOBEICHU

B nepuog aenctemsa oobaBNEHHBIX MO
OTHoWeHMIo K Poccnm cekTopasnbHbIX

CaHKLMI BCe Yallle 3By4aT Takme CJIoBa, Kak
oTeyecTBEHHbIE MHHOBALMOHHbIE TEXHONOMMA
N UMMopTo3aMeLleHme. 1 yBepeHa, YTo Ans
NPUCYTCTBYIOLLMX B 3TOM 3ase NpeacTaBuTenemn
OONbLINHCTBA KOMMNAHW Takue C/lIoBa

He IBJIIOTCS YEM-TO HOBbIM, MOTOMY YTO

cTpaTteruio MHHOBaLLMﬁ N MMMNopTo3amMeLleHNA
OHU caenann CBOUM rfaBHbIM JIO3yHIoOM, 0aBHO
nycneuHo ee oCcyuecTBifloT.

that started implementing its first project in the Single
Economic Space at the time when it was called post-
Soviet area. For me — a person born in USSR — it is a great
pleasure that nowadays we have not only common
economic space, but also common space for living,

Today, at a time of sectoral sanctions against Russia,
which are very much felt in our oil and gas sector, and
one can sense this at different events and meetings,
people are talking about domestic innovative
technologies and import substitution more and more
often. 'm sure that for the majority of people sitting
in this room these are not new concepts, since your
companies have made the strategy of innovations and
import substitution their main priority and have been
successfully implementing this strategy, making gains
for a number of years.

Leanid Hruzdzilovich, the founder of FID Group,
Coiled Tubing Technologies Development Centre,
Coiled Tubing Times Journal — all of them launched
this conference as a forum for information sharing and
mutually beneficial cooperation. Today, opening the 15t
conference, I would like to wish you fruitful work, I wish
you to openly share your knowledge with colleagues,
obtain relevant information, find new partners, and,
most importantly, new friends. I hope that many of you
will attend the 20™ and 30™ anniversary conferences
and we all will be fresh, full of new ideas, full of energy;,
desire and capability of implementing those ideas!’

K.V. Burdin, Senior Co-Chair of ICOTA’s Russian
Chapter also congratulated the participants: ‘I also join
all the words and welcome that has been made and
would like to congratulate you on the occasion of the
15th conference. Here I'm not only the representative
of ICOTA, but, in the first place, the representative
of Schlumberger, which you all know very well.
Schlumberger is a public company. Yesterday our
specialists were speaking at the workshop ‘Horizontal
Well Completion with MSS’. Today and tomorrow we
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KHCJIOTHOU OOPA6OTKH B OCJIOKHEHHBIX YCIIOBUAX
KapOOHATHBIX KOJJIEKTOPOB BOITO-YPasbCKOro
perunona Poccuu nogenunica A.B. baripamos.
JIpumenenue 'HKT ns ynpasneHus MypTaMu
MHorocTaguiiHoro I'PIT» — Tak Ha3bIBAJICS JOKJIA[,
KIIL bacaHosa.

Temaruka I'PI1 66112 IPEACTABIEHA OYEHD IIUPOKO.
E#1 66111 TOCBAIEHDI BBICTYILICHUS «CTUMYJIALINSA
IUIACTA MHOTO30HHBIX CUCTEM 3AKAHYHUBAHMA HA
THKT» Ceprest Koanesa (Weatherford), <eonoro-
TEXHUYECKUE MEPOIIPUATHA C IPUMEHEHHUEM
TexHosiorur THKT Ha ckBaxrHax OAO «Camapa-
Hedreras» nocsue I'PIT> AJI. Abnosa u dIpe3enranus
ra30CENapUPYIOIIETO YCTPOHUCTBA IPU Pa36ypPUBAHHUU
(ppak-noptos nocsie MI'PTT» B.B. JIuTBUHEHKO (062
JOKIAYUKA IPEJCTABISIN KOMIIAHHUIO «[Takep

1apo KOH(pepeHUUN, ee NOCTOSAHHbIE Y4aCTHUKU — 3TO KPYT,
6e3 NOXHOM CKPOMHOCTMU, CaMbIX KPEMKUX NpogeccMoHanoB
HaLlero BbICOKOTEXHONOMMYHOro HedTerasoBoro cepBuca,
MHOIMe 13 KOTOPbIX 3a 3TW NONTOPA AECATUNETUSA BbICOKO
NOAHANNCH NO KapbepPHOW NEeCTHULE, CTaln reHepanbHbIMU
ANPEKTOPaMN M MaBHbIMM MHXEHePaMM B CBOUX KOMMAHUSAX.

CepBuc»), «ITexHonoruu (ppesepoBanus nopTos MI'PIT
Y HOPMAJIU3ALUH CTBOJIA IIPH BHYTPHUCKBAKUHHBIX
paboTax Ha reo(pU3NIECKOM Kabdene) A.A. Tonopkosa
(Welltec), Micntonb3zoBanue cucteMbl MI'PIT Mongoose»
Mapcensa boca («<EBC» (COBMECTHO € KOMIAHUAMA
«Pycrierpo» u NCS Oilfield Services), «<Paszsutne
TexHosnoruti I'PIT Ha TEPPUTEHHBIX U KAPOOHATHBIX
Kosnekropax Pecniyonuku benapyck» A B. [IpabkuHa,
«Cucrema Touevnoro I'PIT» [I3puiia Kammnepa (NCS
Oilfield Services), «MIHHOBAIIUU B IPOU3BOJCTBE

U IIPUMEHEHNH ITPONITAHTOB> B.B. CKyprxuHa
(BopoBUYCKUI1 KOMOMHAT OTHEYIIOPOB).

He meHee npe/iCcTaBUTENbHBIM ObLII KOPITYC
JOKJIA/I0B, TOCBAIEHHBIX KOJITIOOMHI OBBIM
TEXHOJNIOTUAM. C OrDOMHBIM BHUMAaHUEM
OBUI BBICJTYIIAH JOKJIA/ «OIBIT IPUMEHEHUA
KOJITIOOMHI'OBBIX TEXHOJIOTUI HA MECTOPOXKIECHUAX
Tarapcrana» PM. Axmermunnaa (OOO «TatHedThb-
AxTIOOMHCKPeMCepBuC»). Ha MECTOPOXIEHUAX
TarapcTana B HacTosIee Bpems 25% BCEX
KAIMUTAJIbHBIX PEMOHTOB BBITIOJTHAETCA C
NPUMEHEHUEM KOJITIOOMHTIA. B cCpejHEM 3TO OKOIO
1000 pemOHTOB B 101, HAKOIIZIEHHBIH OIIBIT TO3BOJISCT
NPOBOAUTD HMIUPOKUH CIIEKTP PAO6OT, B TOM YUCIIE
YHUKAJIbHBIX.

BoJIbImON MHTEPEC BBI3BAJIN TAKKE BHICTYIIIEHUS
«[IprMEHEHHE A30THBIX YCTAHOBOK IIPU paboTe
cI'HKT» KA. ly6osurnikoro (OOO «HedpreXum-
ITpomIToBoskbe») U JIpuMeHEHNE T€OPUIUIECKUX
Texnonorur» O.YO. Caakosa (OOO dlakep CepBHC»),
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will make a number of presentations at the conference.
Iassociate golden autumn in Moscow with this
professional conference. And I'm sure that it is not only
me who has such associations. Permanent participants
of the conference that form its nucleus are, without
false modesty, top professionals in the sector of high-
tech oilfield services who have climbed the career
ladder and have become directors and chief engineers
at their companies. I am genuinely glad to meet a lot
of old friends and colleagues and I'm happy to see a lot
of young and brave presenters that are to speak at this
conference according to the agenda. I hope to make
new friends this time, because I see a lot of unfamiliar
faces in this room. It is good that there are a lot of young
people among the newcomers. This means that our
conference has a bright future’.

ABOUT HYDRAULIC
FRACTURING, COILED
TUBING AND MORE

Conference’s intense agenda included
six sessions accommodating more than
thirty presentations.

A.S. Kashirskiy, Head of Investigation
Direction, RPI, spoke about Russian
coiled tubing market in the context
of Russian and international oilfield
service markets, its current status and
development prospects.

Schlumberger representatives
delivered a number of presentations.
KV. Burdin familiarized the audience
with the latest developments in the family of ACTive
technologies. N.V. Kulinich spoke about distributed
temperature data acquisition during coiled tubing acid
treatments in carbonate reservoirs. D.E. Yanchuk shed
light on the topic of unique CT fishing jobs in wells with
abnormally high formation pressure. AV. Bairamov
shared experience of carbonate reservoir acidizing
under complicated conditions in the Volga-Urals
region of the Russian Federation. ‘CT application for
manipulations with multistage fracturing sleeves’ —
this was the topic of K.P. Basanov’s presentation.

The theme of hydraulic fracturing was widely covered
by speakers. This relevant topic was at focus in the
following presentations: ‘CT-conveyed stimulation
of multizone completion systems’ by Sergei Kovalev
(Weatherford); ‘Well interventions with CT application
in post-frac wells of Samaraneftegas JSC' by A.L. Ablov
and ‘Presentation of gas separating device during frac
ports milling after multistage fracturing operationy
by VV. Litvinenko (both speakers representing
Packer Service LLC), “Technologies of multistage frac
ports milling and bottomhole cleaning during well

MpepenbHO HacbILWeHHas NporpamMmMa
KOHdepeHUM BKIIOYana WeCTb CeKLNM,
BMECTUBLUMX Doree Tpex AeciITKOB AOK1afoB.




«COBEPIIEHCTBOBAHUE TPOLIECCOB JJOOBIYHN
BBICOKOBSIBKMX HE(PTEHN U METOAOB yaaneHus ACIIO Ha
OCHOBE IPUMEHEHUS KOITIOOMHTOBBIX TEXHOJIOTUI»
AM.Tanmumosa (OOO «bamHedTh-106b19a»

HIY dexkmaryu-HeTh»).

HacToAmuM OTKPBITUEM CTAN JOKIA «TeXHONMOrus
CO3IaHHS TTTYOOKOIIPOHUKAIONIUX KAHAJIOB
punsrpanun» 1.J1. TpeTpsakosa («<benopycHedTh»).
DTa TEXHOJIOTHUS OCHOBAHA HA (POPMHUPOBAHNUU
HAa ICUCTBYIOINX CKBAXKUHAX B UHTEPBAJIE
NPOAYKTUBHOTI'O KOJIEKTOPA CUCTEMBI PA/IUATIBHBIX
INIYOOKOMPOHHUKAIOMINX KAHAJIOB (PUIBTPALIUN U
ABJIAETCS AJIBTEPHATUBOM OYPEHUIO GOKOBBIX CTBOJIOB
CO CBEPXKOPOTKUMH PAJTUYCAMU 3APE3KU.

O HOBBIX Pa3pabOTKAX HE(PTU U r'a3a
uM. .M. T'y6K1HA B TEXHOJIOTUAX AOOBIMH HE(PTU
pacckaszana npogeccop JLA. Maragosa (PI'Y Hedp T
nraza uM. .M. I'y6knHa). COBEPIIEHCTBOBAHUE
KOHCTPYKIIUM CKBA)KMHHOT'O HITAHI'OBOT'O
Hacoca (CHIH) g nossimeHns 3POEKTUBHOCTH
(HOpPCUPOBAHHOTO OTO6OPA KUJAKOCTH 1pu [THIT
npeacrasui acnupant YITHTY BIO. Mycragpun
(OO0 «bantHedTb-/I06b19a» HITTY «HeKMarymHeMTh»).

Emme oHOM 0CO6€HHOCTHIO HBIHEITHEH
KOH(PEPEHIIUHU CTAJIO TO, UTO B €€ IPOIPAMME
HE OBLJIO OTKPOBEHHO PEKJIAMHBIX JIOKJIA/IOB.
BeicTyIIEHMA IPEACTABUTENCHU IPEATIPUATUM,
BBIIYCKAIOMUX O60PYAOBAHUE /151 BBICOKO-
TEXHOJOI'MYHOI'O HEPTErA30BOI'O CEPBUCA, HE
TOJIBKO PACKPBIBAIA TEXHUYECKHE BO3MOXKHOCTH
CBOEH NPOAYKIIUH, HO U AKKYMYJIMPOBAIN
YK€ HAKOIIEHHBIN IIPAKTUYECKHHI OIIBIT EI'O
HCIIOJIb30BAHU.

Joxuan I1B. JJaktnonosa (I'pyrmna ®I/T)
«AKTYyaJIbHBIE TIPEAJIOKEHUA 111 HE(PTECEPBUCA —
KOMILIEKCHBIH MOAXO» ObLI C(POKYCHPOBAH HA
OCHOBHBIX HATIPABJICHUSIX ICSTECABHOCTH [pynmisL,

Ewe ogHom 0cobeHHOCTbIO HbIHeLLHEeN
KOHdepeHUUM CTano To, YTo B ee Nporpamme
He OblNo OTKPOBEHHO PeKJIaMHbIX AOKNA[0B.

interventions with the use of logging cable’ by

A A Toporkov (Welltec); ‘Use of Mongoose multistage
system’ by Marcel Bos (EWS (together with Ruspetro
and NCS Oilfield Services); ‘Development of hydraulic
fracturing technologies in terrigenous and carbonate
reservoirs of the Republic of Belarus’ by AV. Drabkin; ¢
Spot fracturing system’ by Darryl Capner

(NCS OQilfield Services); ITnnovations in manufacturing
and application of proppants’ by VV. Skurihin
(Borovichskiy Refractory Materials Factory).

Alot of presentations were dedicated to coiled
tubing technologies. The attention of the audience was
drawn by the presentation ‘Case stories of coiled tubing
technologies application at the fields of Tatarstan’ by
R.M. Ahmetshin (Tatneft-AktyubinskRemService).

At present 25% of all workover operations at the fields
of Tatarstan are done with the use of coiled tubing.
This is about 1,000 workover jobs per annum.
Experience to date allows performing a wide range
of operations including unique ones.

Great interest was stirred by presentations ‘Application

of nitrogen units during CT operations’ by

K.A. Dubovitskiy (NefteHimPromPovolzhje LLC) and
‘Application of geophysical technologies’ by

OXYu. Saakov (Packer Service LLC), as well as

‘Improvement of high viscosity oil production processes )
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UMEIOUIEN 60JIe€ MATHALIATH JIET YCIIEITHOT'O OIBITA
O CO3AaHUIO UHHOBAITMOHHOI'O OOOPYAOBAHUA

JUIS1 BBICOKOTEXHOJIOTMYHOT'O HE(PTETA30BOTO
CEPBUCA, BEITyCTUBIHIEN 6051ee 300 eJMHUILL
060pyAOBaHMA, PA6OTAIOUIETO HA TEPPUTOPUN
cTpan CHI. KOMIIJIEKCHOE pelIeHue Ha 6a3¢€
OTEYECTBEHHOI'O O60OPYJOBAHUSA, CO3LAHHOTO HA
YPOBHE JIYUIINX MUPOBBIX CTAH/IAPTOB, TO3BOJISIET
OTEYECTBEHHOMY HE(PTETA30BOMY CEPBUCY U30€raTh
KA4K TEXHOJIOTUYECKUX, TAK U TTOJIMTUYECKUX PHCKOB.

C NOJIHBIM KOMIIJIEKCOM OO0PYJOBAHUA JIJIS
BBIIIOJTHEHU I COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX
ONEPAIINU ITO NOBBIIIEHUIO HEPTEOTIAYH IUIACTOB
U LEMEHTUPOBAHUIO CKBAKHUH CJIYIIATENEH
o3Hakomul I0.B. benyrun, BBICTYIUBIINN C JOKJIAA0M
«COBpEMEHHBIE TEH/ICHIINN HE(PTECEPBUCA —
NPEIOKEHUA TPOUSBOAUTENISA> U PEACTABIABIINNA
C3AO «PUIMAII> — npeanpusaTue,
JIEMOHCTpUpyoliee 3(PHEKTUBHOE B3AUMOACHCTBHE
MPOU3BOAUTEIIEN C CEPBUCHBIMU KOMITAHUSAMH,
PE3YABTATOM KOTOPOI'O CTAHOBUTCA CO3/IAHHUE
060PYNOBAHUA, MAKCUMAJIBHO COOTBETCTBYIOIIETO
TPeOGOBAHUAM PBIHKA.

C.A. Arpymkesnd (C3AO «Hosunka», I'pyrima OH/T)
pacckasan 06 OCHOBHBIX HANIPABJICHUAX PA3BUTUSA
KOMITOHOBOK JIJI51 HAIIPABJIEHHOT'O OyPEHUS.

H.B. MakCMMOBMY, TAKKE IIPEACTABAABIINI ['py1iny
OH I, mOAEINIICA ONBITOM BHEPEHUA OOOPYIOBAHUA
st TTHIT.

Ha KoH(pepEHIINY BIIEPBBIE MAKCUMAJIBHO
IIUPOKO OBLIN IIPEICTABIEHBI IPOU3BOJUTEIN
KOJIITIOOMHI'OBOT'O O60pyI0BaHUsA. [ToMUMO
C3A0 «PUIMAII», CBOMMHU JOCTUKEHUSIMU B 3TOH
obnactu nojenuanuchk AHTOH JIro (Yantai Jereh Oilfield
Services Group Co., Ltd.) u E.M. I'punieHKO
(OO0 «PIM-Hed1p-T'a3-CepBuc»).

ITpro6GpeTeHNE U FKCILIYATAIHSI COBDEMEHHOTO

and methods of asphalt, resin and paraffin deposits
removal with the use of coiled tubing technologies’
by A.M. Galimov (Bashneft-Dobycha LLC, NGDU
Chekmagushneft).

Presentation of D.L. Tretyakov (Belorusneft)
‘Technology of deep penetration filtration channels
creation’ became a real revelation. This technology
implies creation of a radial pattern of deep filtration
channels in the producing reservoir. This technology is
an alternative to short-radius side tracking.

Professor L.A. Magadova informed the audience
about new developments of Gubkin Russian State
University of Oil and Gas in the sphere of oil production.
VYu. Mustafin (Bashneft-Dobycha LLC, NGDU
Chekmagushneft), Ph.D. student of Ufa State Petroleum
Technological University, spoke about improvement of
sucker rod pump design for boosting the efficiency of
forced fluid production during EOR operations.

Another peculiarity of this conference is a small
quantity of obviously promotional and advertising
presentations. Almost all the representatives of
equipment manufacturers disclosed technical
capabilities of their equipment for oilfield services and
shared hands-on experience of its operation.

Presentation ‘Latest offers for oilfield service.
Combined solutions’ by PV. Laktionov (FID Group) was
focused on the key business lines of FID Group, which
has more than fifteen years of successful experience
in manufacturing innovative equipment for high-tech
oilfield services and has manufactured more than
300 units of equipment that is currently operational in
the CIS states. Combined solution employing domestic
equipment that meets top international standards
allows domestic oilfield service companies to avoid
both technological and political risks.

KynbMuHauyien Tpex gHen KOHdepeHLmMn cTano
nogsefeHMe NTOrOB U TOPXXECTBEHHOE BpyYeHMe
AMMNJIOMOB JlaypeaTam crneumanbHOM npemMmm

JOPOTOCTOAMIETO OO0PYAOBAHUA 3HAYUTEIILHO
O6JIETYAIOTCS IIPH UCTIOIB30BAHNH 3(PHEKTUBHBIX
(PUHAHCOBBIX MHCTPYMEHTOB, TAKUX KAK JIM3UHT 1
cTpaxoBaHue. O BO3MOXHOCTAX TUX MHCTPYMEHTOB
IIPUCYTCTBYIOMUX IPporHPOpMuposai PA. ruios,
BBICTYIIMBIIMNU C COOOMEHUSAMU «FTHBECTUILIMIOHHBIE
MPOEKTHI B HE(PTETa30BOM KOMIUIEKCE» OT

OO0 «TeXHOCTPOMIN3UHT» U «KOMILIEKCHOE
CTPAXOBAHME 1A NIPEATIPUATHAI HE(PTETA30BOIO
cexropa» oT 3A0 CAO L'EDPECT>.

Te3ucbt OCHOBHBEX OOKNA08 KOHEpeHy UL
0nyonuKosamsl Ha ¢. 36—45.

IIporpamma KOH(MEPEHIINU 3ABEPIINIACH
3aCEJAHNEM KPYITIOT'O CTOMA «BBICOKOTEXHOIOIMYHBIA
HePTETA30BbIA CEPBUC: TPEH/IBI, 33/1a4U,
MIEPCIEKTUBBI, B IPOIIECCE KOTOPOI'O OOCYXKAAIUCH
MYTH PA3BUTUA OTPACIIU B IPOTUBOCTOAHNUU
HEMPOCTBIM NOTUTHYECKUM U SKOHOMUYECKUM
BbI30BAM. Han6OIbIINI HUHTEPEC BBI3BAIN CJICAYIONINE
AKTYaJIbHBIE BOIIPOCHL: KAKUE BbI30BBI HECYT
POCCHUHUCKOMY PBIHKY BBICOKOTEXHOJIOTHYHOT'O
HE(TEra3zoBoro CEPBUCA CEKTOPAJIbHBIE CAHKIIUH,
MIPUHSATHIE 3A11a/THBIMU CTPAHAMU; KAKUE CEIMEHTHI
POCCHUHUCKOro HE(PTEra30BOrO CEPBUCA MOTYT
CTOJIKHYTBCSI C CAMBIMHU 6OJIBIIUMU NTPOBIEMAMY;

Intervention Technology Award.

YuV. Belugin described a set of equipment meant
for high-tech EOR operations and well cementing
in his presentation called ‘Modern trends of oilfield
service. Offers from the manufacturer.” Mr. Belugin
represented FIDMASH — a company that demonstrates
efficient interaction between manufacturers and service
companies resulting in creation of the equipment that
meets market requirements to a maximum extent.

S.A. Atrushkevich (Novinka, FID Group) spoke
about main trends in development of directional
drilling assemblies. NV. Maksimovich, who is also a
representative of FID Group, shared experience in
introduction of EOR equipment.

For the first time in history the conference featured a
wide range of coiled tubing equipment manufacturers.
Besides FIDMASH, equipment presentations were made
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K4aK CLIOCOOHO NOBJIUATH NA/IEHUE 11€H HA HEPTh
Ha Pa3BUTHE BBICOKOTEXHOJIOTMYHOI'O CETMEHTA
He(TEera3oBoro CEPBUCA; IMPH KAKNX [IEHAX MOKHO
IIPOTHO3UPOBATH 3aME/IJICHUE TEMIIOB €TI0 PA3BUTHS,
KaK MOI'yT U3MEHHUTHCS Y HE(PTEra30CEPBUCHBIX
KOMIAHUH OAXO/BI K IPUOOPETCHUIO
JOPOTrOCTOSIIErO OOOPYIOBAHUS U JP.

Mamepuanst KpPY221020 coia 6Y0) 1t 01) OUKOBAHbL
8 acypHane «Bpema xoamooburza» Ne 51.

HOBA{A TPAONLUUA: CNELUUATIBHASA
MNPEMWSA INTERVENTION
TECHNOLOGY AWARD

Ky/bMHHAITHUEN TPEX JHENH KOH(DEPEHIIUU CTAIO
MOABEEHYE UTOI'OB U TOPKECTBEHHOE BPYYECHUE
JIUIIJIOMOB JIAYPEATAM CIIETUAIbHOU TPEMUU
Intervention Technology Award, yapexaeHHOIM
B Havase 2014 roga pOCCUUCKUM OTIEIEHUEM
Acconnanuu CennaJInucTOB IO KOATIOOUHTY U
BHYTPUCKBAKUHHBIM paboTam (ICOTA).

B HOMHHaIUM JIydinas KOMIAaHUA B
UCIIOIBb30BAHUH KOJITIOOUMHI'OBBIX TEXHOJIOT U
B Poccun u CHI» no6eguna «Ppak/xer-Boras.
CHeLIMaJIBHOT'O IIPU34 OT I'€HEPAJIbHOI'O CIIOHCOPA
KOH(EPEHIINHU ObLIA YAOCTOEHA KOMITAHUA «YPaJI-
Huzaia-ITHI I».

B HOMHHAIUM <JIydInas KOMIIAaHUA B OOIACTU
nposeienus 'PIT B Poccun u CHI» nobeanna
«TatHe(TB-/IeHnHOrOpCcKPeMCepBUC», B HOMUHAIIUH
JIydmas MexxlyHapOIHasd KOMIIAHHA B OOIACTU
nposegenus [PIT» — Trican Well Service, B HOMHUHAITUN
«JIyd1ras KOMIIaHUA 110 HPOABUKEHUIO HHHOBAIIUU B
Poccun u CHI» — «BenopycHedTh». I IpOpBIBOM rojia
— JIy4IIer KOMITAHUEN 10 TEMIIAM PA3BUTH > ObLIA
HaspaHa I Takep CepBuC». «JIy4meil MHOCTPAaHHOM
KOMIIAHUEN Ha CEPBUCHOM pbIHKe Poccun»
crana {Ilmombeprke». B HOMMHAUM «JIydimas
KOMITAHUSA — IPOU3BOJUTEB OOOPYJOBAHUA JJIA
BBICOKOTEXHOJIOTUYHOI'O HE(PTETa30BOI'O CEPBUCA
Ha TEPPUTOPUH EIMHOIO 3KOHOMUYECKOI'O
npocTtpancTsa (EDIT)» paBHBIX He 66110 C3AO
«PUIMAIIl». B HOMHUHALIUU «OPUHAHCOBbBIN
WHCTUTYT, CHOCOOCTBYIOIINI BHEAPEHUIO
BBICOKOTEXHOJIOTUYHOT'O HE(PTETA30BOIO CEPBUCA B

Poccum» nobeanit «TeXHOCTPOMIN3HHT . 4

by Anton Liu (Yantai Jereh Oilfield Services Group Co.,
Ltd) and E.M. Gritsenko (RGM-Neft-Gas-Service LLC).

Access to efficient financial tools — leasing and
insurance — makes the process of procurement
and operation of modern and highly-expensive
equipment much easier. RYa. Igilov informed the
conference participants about these tools. He made
two presentations — ‘Investment projects in oil and
gas industry’ on behalf of Technostroyleasing LLC and
‘Package insurance for the companies of oil and gas
sector’ on behalf of Insurance Joint Stock Company
GEFEST.

Summary of the main presentations is published
onp.36—45.

The conference concluded with a round-table
discussion ‘High technology oil and gas service: trends,
missions and prospects.’ The participants of the round
table discussed industry’s development prospects in
the context of political and economic challenges. The
following issues and topics excited greatest interest
among the participants: what challenges do sectoral
sanctions supported by the West bring for the Russian
market of high-tech oilfield services, what segments of
the Russian oilfield market might face biggest problems;
how the fall of oil prices might affect the development
of the high-tech segment of oilfield services; at what
level of oil prices we can expect slowdown of its
development; how oil and gas producing companies
might change their approaches to procurement of
expensive equipment and many other topics.

Round table discussion will be covered in move detail
inissue 51 of the Coiled Tubing Times Journal.

NEW TRADITION: INTERVENTION
TECHNOLOGY AWARD

Three days of the conference culminated in solemn
prize-giving ceremony of Intervention Technology
Award that was launched by the Russian Chapter of
ICoTA at the beginning of 2014.

Frac Jet Volga is the winner in ‘Best company in the
field of CT technologies application in Russia and CIS’
nomination. Ural-Design-PNP received a special prize of
the conference’s main sponsor.

Tatneft-LeninogorskRemService became the winner
in ‘Best company in the field of hydraulic fracturing
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JlaypearaMu nepCOHAIbHOM HOMUHALINY «JIydIuii
JIOKJIA/TYMK KOH(PEPEHIIMU» CTATU PM. AXMETIINH
(«TatHE(TH-AKTIOONHCKPeMCepBHC»), 1.JI. TPETHAKOB
(«benopycuedTb»), JLA. Maragosa (PI'Y ne(ptu nrasa
uM. .M. T'y6KuHa).

Taxkym 06pa3oM, 6bUI JAH CTAPT HOBOU TPAJUIINU.
HarpaxxgeHnue cienuajibHOM Ipemuei Intervention
Technology Award 6yzieT IpOBOJUTHCS €KETO/THO B
paMKax MeX1yHAPpOAHOU HAYYHO-TIPAKTUYECKOMU
KoH(pepeHnu «KonTio6uHIroBble TexHonoruy, I'PI1,
BHYTPUCKBAKUHHBIE PAOOTHI.

Penopmaoic c uepemonuu nazparcoenus 6ot Haitoeme
nac. 18-20.

V4YaCTHUK BCEX MATHAALIATH BCTPEY, THPEKTOP
IeHTpa Pa3BUTHA KOJITIOOHMHIOBBIX
TexHoa0oruH B.I. BEeIApHK HA TPOCHOY HAIIIETO
JKYPHAJIA TOAEINUTBCS CBOMMH MBICJISIMHU O ITyTH,
MNPOUAEHHOM 3TUM MEPOIIPHUATUEM, CKA3AJT
caepymoniee: «CerofgHs Mbl OObSIBUIN O 3AKPBITUU
IOOMJIEUHOM, 15-1 KOH(PEPEHITUH, HO JIET C MOMEHTA
MEPBOY BCTPEYN IIPOIILIO CEMHAIATD. Torma
MBI HE TO YTOOBI OPOCAJIUCH B XOJIOIHYIO BOAY,

HO Y HAC 6bLJIO OIYIIEHHUE, YTO MBI OTKPBIBAEM
KaKO€-TO HE OYEHDb [IOHATHOE U HE OYEHD ICHOE
HAIIPaBJIEHHE. MHE NIPHUATHO BUJIETD, KAK 32

3TU rofibl KOH(PEPEHLINA HAOpaIa cuiy. M 51, Kak
YYaCTHHUK BCEX BCTPEY, MOT'Y YTBEPK/IATh, YTO OHA
pacTeT, CTAHOBUTCS BCE ABTOPUTETHEE, EXKETOAHO
YBEJIMYMUBAETCSA YUCIIO YIACTHUKOB, UYTO, C MOET TOUKH
3PEHUS, CBUJETENBCTBYET OO UCKIIOYHUTENBHON
AKTYAJIBHOCTH 3TOrO MeponpusaTus. IIposeseHune
HAaIIMX KOH(PEPEHINI CTIOCOOCTBYET PA3BUTHIO
BBICOKOTEXHOJIOTUYHBIX PEMOHTHBIX PA0OT, IIepeiade
OIBITA MEXK/Y YYACTHUKAMH TOT'O IIPOLIECCA — KAK
3aKA3YMKAMU, TAK U IOAPATIUKAMUA. S HAEIOCh, 9TO
U TAJIBIIE TOT MPOLIECC OYAET UJTU B IIPABUIBHOM
pycCJIe U paCIPOCTPAHATBCA HA HOBBIE, B HACTOAILEE
BpPEMH €I HE OXBAYEHHBIE, 4 MOKET OBITH, EIIE U

HE pa3pabOTAHHbIC HAIPABJICHU HE(PTETA30BOI'O
cepsuca. B ciegyromem rogy Mel 6yem

[IPa3/IHOBATH 18-1eTHe KOH(pPEPEHIH. DTO BO3PACT
COBEPHIEHHONETUA. Sl HAJIEIOCh BCTPETUTD HOBBIE €€
o6unen. JKenaro KOHPEPEHIIMU PACTH, PA3BUBATHCS,
HE [TOTEPATD HAIPABJIIEHHOCTD HA OCTPUE HOBEHIINX,
CaMBIX ITEPCIIEKTUBHBIX TEXHOJIOI'UH, B KOTOPBIX
poccuiicKast He(PTAHAS OTPACIIb UCITBITBIBACT
HETPEXOJAITYIO ITIOTPEGHOCTD.

Kondgpepenuyusn 3agepuunacs.

Aa 30pascmeyem nosasn kougpepenyusn!

IIo3opasnenus c cogepuiennonremuem oyoem
npunumams ocensviro 2015-20!

o ecmpeuu na 16-ii MencoyHapooHoil
HAYUHO-NPAKmuuecKkol Kongepenuuu
«Koamroobunzossie mexnonozuu, I'PII,
GHYMPUCKBANICUHHBLE PAOOMBL> 8 HAULEM
K1y0e eOUHOMBIUACHHUKOG, OMKPBIINOM 0N
cex, Ko npeoan oouemy oesny nppoo8UNCeHU
6bICOKUX MEXHON0ZUN Hehmeza306020 cepsuca.

AHAJMTHYECKAA I'PYIIIA JKypPHAIa «<BpemMsa KOITIOOHHTa»
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in Russia and CIS’ nomination; Trican Well Service — in
‘Best international company in the field of hydraulic
fracturing’ nomination; Belorusneft — in ‘Best innovating
company in Russia and CIS’ nomination. Packer Service
was recognized the ‘Breakthrough of the year — the
fastest growing company’. Schlumberger was called the
‘Best foreign company on the Russian market of oilfield
services’. FIDMASH was second to none in the ‘Best
equipment manufacturer for oilfield service sector in the
Singe Economic Space’ nomination. Technostroyleasing
was the best in ‘Financial institution that fosters the
development of high-tech oilfield services in Russia’
nomination.

There are three award holders in ‘Best speaker’
nomination — R.M. Ahmetshin (Tatneft-Aktyubinsk-
RemService), D.L. Tretyakov (Belorusneft), L.A. Magadova
(Gubkin Russian State University of Oil and Gas).

Thus, a new tradition has been launched. Intervention
Technology Award will be given every year within the
framework of Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference.

Coverage of the prize-giving ceremony is available on
p. 18-20.

Participant of all the fifteen conferences B.G. Vydrik,
Director of the Coiled Tubing Technologies
Development Centre, shared his opinion on the
conference and its history: “‘We have just held the 15™
anniversary conference, but I would like to note that
already seventeen years have passed since the very first
meeting. At that time we had a feeling that we open an
unplumbed and unclear area. It has been great pleasure
to see the conference maturing all these years. And |,
being the participant of all the meetings, can assert that
the conference is growing, becoming more and more
reputable, the number of participants is increasing from
year to year, which is the evidence of high relevance of
this event. Our conferences foster development of high-
tech well interventions and shared experiences between
the participants of this process — clients and contractors.
I do hope that this process will continue moving in the
right direction and will extend to new, yet uncovered
areas of oilfield services. Next year we will be celebrating
full age (18 years) of our conference. I hope to celebrate
its new anniversaries. I wish the conference to grow
and develop, to keep its focus on cutting-edge and most
promising technologies, which are in great demand in the
Russian oil industry’.

The conference is over. Long live to the next
conference!

In autumn 2015 we will be receiving
congratulations on the conference’s full age!

We do bope to meet our readers and experts
in autumn 2015 at the 16" International
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference — our club of like-minded
people that is open for everyone who is committed
to promotion of bigh-tech oil and gas field
services.

Analytical group of the Coiled Tubing Times Journal
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Intervention & Coiled Tubing Association

16-1 Me)xgyHapoaHasa Hay4HO-NpaKTn4ieckas KoH(pepeHUns
«KonTio6mHroBble TexHonoruu, NP, BHyTpuUcKBa)KMHHbIE paboTbI»

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

28 - 30 okTsi0psi 2015 ropa, October 28 - 30, 2015

Poccus, MockBa, roctuHnua «Aspocrap» Aerostar Hotel, Moscow, Russia

(NeHuHrpapckum npocnek, 37, kopnyc 9, cT. MeTpo «[luHamo») (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)
Conference topics:

¢ Coiled tubing technologies;

Tematuka:
¢ Latest hydraulic fracturing technologies (multi-stage

¢ KonTioGMHrosble TeXHONOINY;

¢ AxTtyanbHble TexHonoruv 'PIN (MI'PI B
ropnsoHTanbHbIX cKBaXknHax, Pl c azotom,
Mcnonb3oBaHWe KONTIOGMHra Npy NpoBegeHUn

rrwvTa.);
¢ CoBpeMeHHble MeToAbl reopnsnyecKkoro

MCUIeA0BaHMS CKBAXVH, B T.4. TOPU3OHTANbHbIX;
* /IHCTpyMeHTarnbHbI CePBUC (MOBUNbHbIE
onepauuu, ¢ppesepoBaHMe, yCTAaHOBKA

fracturing in horizontal wells, nitrogen fracturing,
coiled tubing fracturing, etc.);

¢ Up-to-date well logging techniques, including

horizontal wells logging;

¢ Well service (fishing and milling operations,

packer setting jobs, etc.);

* New EOR technologies;

¢ Cement squeeze;
¢ Sidetracking operations, including those with

OTCeKaloLWnX nakepos n T.ﬂ.);

¢ HoBble meTtoap! MNMHIT;
¢ PeMOHTHO-M30NALMOHHble paboTbi;

* 3ape3ka 6OKOBbIX CTBOJIOB, B T.u.
¢ npumMmeHeHnem MHKT;

¢ HedprenpombicioBas xumus;

e ObGopyaoBaHMe, UHCTPYMEHT 1 MaTepuarbl

ansa TKPC.

coiled tubing application;

¢ Qilfield chemistry;
¢ Equipment, tools and materials for well servicing

and workover.

KOHTAKTbI / CONTACTS:
Tel.: +7 916 512 70 54,

+7 499 788 91 24
Tel./fax: +7 499 788 91 19
E-mail: cttimes@cttimes.org,

www.cttconference.ru
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paMKax 15-11 MexyHapOJHON HAYYHO-

MPaKTUYECKON KOH(pepeHITUH «KOITIOOUHTOBbIE

TexHosnoruy, I'PT1, BHyTPUCKBAKMHHBIE PA6OTHI
COCTOSJIOCH ITOJBEACHUE UTOI'OB U TOPKECTBEHHOE
BPY4YE€HUE JUIIOMOB JIAyPEATAM CIIELINAJIbHOMN IIPEMUN
Intervention Technology Award.

IIpemus yupexaeHa B Hagasie 2014 roga poccuri-
CKHM OTIEJICHUEM ACCOLIMAIIUU CIIELIUAJIMCTOB 10O
KOJNTIOOUHI'Y U BHYTPHUCKBA>KMHHBIM padoTam (ICOTA)
U SABJIAETCS POCCUMCKON BEPCUEH IIPEMUH, BPy4AEMOL
aMepuKaHCKUM oTaeneHueM ICOTA Ha eXXerolHOMU
KoH@epeHuunu B Byanenace (CHIA, mrrat Texac).

B 3TOM rogy HarpaxaeHue poOCCUUCKOM CIIELIUa/IbHOM
npemuei Intervention Technology
Award IpOBOIUIIOCH BIIEPBBIE.

B Teuenue roga poccurickoe otaeneHue ICoTA ¢
IIOMOLIBIO CBOETO IIEYATHOI'O OPraHa — XKypPHaJjIa
«BpeMs KONTIOOHMHTIa» ITPOBOANIIO AaHKETUPOBAHUE
YUTATEEN U IOJb30BATEIEH CaliTa — CIIEIIUAJIMCTOB
HePTETa30BOro cepBrCa. [1o pe3ynbraTaM onpoca
OBUIM COCTABJIEHBI IOPT-TUCTHI B KA2KJI0U HOMHUHAITHUMN.
ABTOPUTETHOE KIOPH, B COCTAB KOTOPOI'O BXOAAT
4JIEHBI COBETA AUPEKTOPOB POCCUIICKOI'O OTAEIEHU
ICOTA U ujIeHBI PEAAKIIMOHHOI'O COBETA )KYPHAIA
«BpeMs KONTIOOHUHT 2>, OIIPEJEIUIO TOOEUTENEN
COIVIACHO BBIPAOOTAHHBIM [JIJI KA>KIOM HOMUHAITUHU
KAa4ECTBEHHBIM M KOJIMYECTBEHHBIM KPUTEPUAM, CPETU
KOTOPBIX OCHOBHBIM OBIJIO YCIIEITHOE UCITOJIb30BAHUE
BBICOKMX TEXHOJIOI M.

Poccurickas Intervention Technology Award
OonpeJenaeT IOOeUTENEN B BOCbMHA HOMUHAIUAX.

B mopT-mmct HoMuHAIMU «<JIyunmias KOMIIAHMA B
HCIIOJIB30BAHHH KOJITIOOHMHI'OBBIX TEXHOJIOI'HH B
Poccum u CHI» BXOAUWIIU:

* OOO <«TatHedTh-AKTIOOMHCKPEMCEPBUCY;
* OOO «VYpan-JuzaitH-TTHII;

* OO0 «®pak/xeT-Bonra»,

¢ OOO «BbBT-BocTOK».

ITo nTOram rooCOBAHMS )KIOPH IOOE NI
koM1naHus «Ppak/xer-Bosarar. CneruajapbHOro Ipusa
OT I€HEPAJIbHOI'O CIIOHCOPA KOH(MEPEHITNN
C3AO «DHIMAIII» Ob112 yIOCTOEHA KOMIIAHUS
Ypan-Auzavia-I1THID>.

B mopT-nuct HomMmuHanuu «JIy4dmias KOMIIaHuA B
obnactu nposejaecHus I'PIT B Poccyuun u CHI» BXOAWIIM:

¢ OOO «TatHedTh-JIeHnHOrOopcKkPeMCepBUC»;
* PVII J10 «benopycHEPTh»;
* OOO «Or-Hedreras» (YKpanHa).

ITo nToram ro0CoOBaHM XKIOPH IOOEINIA KOMITAHUA
«TataHedTh-JIeHnHOropcKkPeMCepBUC».

B mopT-1ucT HOMUHALMY <JIydinas
MEK/TYHAPOJHAN KOMIIAHHUS B 00JIACTH
nposenenusa I'PID» Bxoguiau:

e Trican Well Service;

o JIImoMOeprKe»;

e EWS;

* OO0 «KBC MHTEPHAIIHII.

I1o UTOraM roJIOCOBAHUS KIOPH NOOEINIA KOMITAHU
Trican Well Service.

B mMopT-1UCT HOMUHAITNUY «JIy9IIas KOMIIAHHUA
IO IIPOABHUKECHUIO HHHOBAIU M B Poccuu 1 CHI»
BXO/JIWJIH:
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his year, within the framework of the 15"

International Scientific and Practical

Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference the first winners of
Intervention Technology Award were selected and the
corresponding awards were presented.

This Award was established early 2014 by the
Russian Chapter of The Intervention & Coiled Tubing
Association (ICOTA). It’s the Russian version of the
Award that is presented by the US Chapter of ICOTA
during the Annual CT & WI Conference in Woodlands,
Texas.

This year it is the first time the Russian version of the
Intervention Technology Award has been present.

During the whole year of 2014, the Russian Chapter
of ICOTA with the help of Coiled Tubing Times Journal
has been conducting a survey among the readers of
the Journal and users of cttimes.org website, the major
part of which are oil and gas professionals. Based on
the results of the survey, a number of companies were
shortlisted in each of the Award categories. Special
jury comprising the members of ICOTA Board of
Directors (Russian Chapter) and the members of the
Coiled Tubing Times Editorial Board chose the winners
according to specific (for each category) qualitative
and quantitative criteria. The main focus was made on
the successful application of advanced technologies.

The winners of the Intervention Technology Award
were chosen in 8 different categories.

The following companies were shortlisted in the
category ‘Best company in the field of coiled
tubing technologies application in Russia and
CIS countries’

» Tatneft-AktyubinskRemService
* Ural-Design-PNP

* FracJet-Volga

* BVT-Vostok

According to the results of jury voting, FracJet-Volga
was pronounced the winner. A special prize from the
main sponsor of the Conference NOV FIDMASH was
given to Ural-Design-PNP.

The following companies were shortlisted in the
category ‘Best company in the field of hydraulic
fracturing operations in Russia and CIS countries’



e PUTDK;
* OOO «Taprun,
e PVII J10 «benopycHedThb».

I1o U'TOram ro0COBAHUS XKIOPH NOOEINIA KOMITAHUSA
«benopycHeTb».

B mopTt-nmuctT HoMmuHAnUu <IIpOpPsIB roga —
Jy4qHIasi KOMIIAHHUA 110 TEMIIAM PA3BHTH >
BXOJJUJIM:

* OOO TIakep CepBuc;
¢ OO0 «bBT-BocTOK>;
* TOO «EQUIPMENT SERVICES LTD» (Kazaxcran).

I1o ©TOram ro0COBAHMS XKIOPH NOOEINIA KOMITAHUA
«[Takep CepBuC».

B mOpT-TUCT HOMUHALUY <JIy9IIas MHOCTPAHHAL
KOMITAHHA HAa CEPBHCHOM pBIHKE Poccun»
BXOJJUJIM:

o JIImoMOepKe»;

¢ Weatherford;

e Trican Well Service;
» Halliburton.

I1o nTOram ronoCOBAHM )KIOPU OOEINIA KOMITAHUA
JIImomoepxe».

B mopT-11CT HOMUHAIUY «JIy9IIIas KOMITAHMA —
IIPOU3BOAHTEIb OOOPYAOBAHHA JIJIA
BBICOKOTEXHOJIOTHYHOTIO HE()TEra3oBOro cepBuca
Ha TEPPHTOPHH EZHMHOI'O0 S3KOHOMHYECKOI'O
npocrpancrsa (ESII)» BXOAWIN:

¢ C3A0 «PUIMAIII»;

¢ OOO «PI'M-He(dr1p-T'a3-CepBucy;
* OAO «CubHedTeMaID;

¢ HIIK I'pacuc».

1o mTOram ronoCOBaHM XKIOPH NOOEINIA KOMITAHUA
«PUIMAII>.

B mopTt-nuct HoMUHAUU «PHUHAHCOBBIH
HHCTHUTYT, CIIOCOOCTBYOUIH I BHEAPECHUIO
BBICOKOTEXHOJIOTHYHOI'0 HE(PTETra30BOro CEPBHCA
B Poccum» BXOTUIH:

¢ OAO «BTB-mu3uHI»;

¢ O0OO «TeXHOCTPOHJIN3UHIY;
e OAO JIpoMarpoIU3uUHI»;

* 3A0 Ja3npom JIU3UHI».

ITo nToram roaoCoOBaHM )KIOPH IOOEINIA KOMITAHUA
«JeXHOCTPOMIIN3UHI .

IIporpaMma HeIHENIHEN KOH(MEPEHIIUN ObLIa
YPE3BBIYANHO HACBIIIEHHA ¥ BMEIAJIA TPU JECATKA
JOKJIAJ0B. Cpeiv y4aCTHUKOB KOH(PEPEHLIH OBLIIO

[
ALD

» Tatneft-LeninogorskRemService
* Belorusneft
* Yug-Neftegas (Ukraine)

According to the results of jury voting, Tatneft-
LeninogorskRemService was pronounced the winner.

The following companies were shortlisted in the
category ‘Best international company in the field
of hydraulic fracturing operations’

e Trican Well Service
* Schlumberger

« EWS

* CWS International

According to the results of jury voting, Trican Well
Service was pronounced the winner.

The following companies were shortlisted in the
category ‘Best innovating company in Russia and
CIS countries’

e RITEK
e Targin
¢ Belorusneft

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

The following companies were shortlisted in the
category ‘Breakthrough of the year — the fastest-
growing company”:

» Packer Service
* BVT-Vostok
¢ «EQUIPMENT SERVICES LTD» (Kazakhstan)

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

The following companies were shortlisted in the
category ‘Best foreign company on the Russian
oilfield service market*:

* Schlumberger

* Weatherford

» Trican Well Service
» Halliburton

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

The following companies were shortlisted in the
category ‘Best equipment manufacturer for
oilfield service sector in the Single Economic )
Space’:

¥
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MIPOBEAEHO T'OJIOCOBAHUE, PE3YIIBTATEI KOTOPOT'O
ONIPEEIIIIN JTYUIINX JJOKIAUHUKOB. [IOCKONBbKY
MHEHMUS PA3OILIUCh U JOCTONHBIX JJOKIAJOB OBLIIO
MHOTO, JKIOPU NIPHUHSAJIO PEMIEHUE HATPAAUTD
HECKOJIBKUX JIYYIINX JJOKJIAJIUKOB.

B nepconasbHOM HOMUHALNU «JIy4IINH JOKIAAYUK
KOH(PEPEHIIUN» JIAYPEATAMU CTAJIN: [TTABHBINA HHKEHED
OO0O «TatrHe(TB-AKTIOONHCKPeMCepBHUC» AXMETIINH
Py6un Mynapucosud (JOKIaJ «ONbIT IPUMEHEHUS
KOJITIOOMHT'OBBIX TEXHOJIOTMH HA MECTOPOXKIECHUAX
TarapcTaHa»); BEAYIIUI HHXEHEP-KOHCTPYKTOP
PVII J10 «BenopycHedTh> IMUTpui JIEOHNIOBUY
TpeTpaKoB (JOKJI] « TEXHOIOrUsI CO3JJaHU S
INIYOOKOIIPOHHUKAIOMUX KAHAJIOB (DUJIBTPALINNY),
npodeccop PI'V nedptu v raza um. .M. I'y6KuHA
JIx060Bb AGy1aeBHa Maraaosa (qokias «HoBbie
paspadoTku PTY He(ptu nraza um. .M. I'ybkuHa B
TEXHOJIOTHAX IOOBIYU HEPTIY).

TakuMm 06pa3oM, ObLI JAH CTAPT HOBOU TPAJUIINH.
HarpaxjeHnue crieniajapHOU IpeMuen Intervention
Technology Award 6yzieT IPpOBOAUTBCS €XKETOHO B
paMKax MexXayHapOgHOU HAyYHO-IIPAKTUYIECKOMI
KoH(pepeH1InU «KonTiobuHrossie TeXHonoruu, I'PIT,
BHYTPHCKBAKMHHBIE PAOOTHD.

INpurnamaeM HAMKUX YUTATEJIEH IPUHATD AKTUBHOE
Y44CTHE B OIPENECTIEHNN HOMUHAHTOB Intervention
Technology Award — 2015! @
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NOV FIDMASH
RGM-Neft-Gas-Service
* Sibneftemash
* Grasis

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

The following companies were shortlisted in the
category ‘Financial institution that fosters the
development of high-tech oilfield services in
Russia’

* VTB-leasing

* Technostroyleasing
e Promagroleasing

* Gazprom Leasing

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

The agenda of this year’s Conference was highly
topical and included a total of 30 presentations. A poll
was organized among the Conference participants to
determine the best reporter of the Conference. Since
there were many worthy presentations, it was decided to
reward several speakers instead of just one.

The ‘Best speaker of the Conference’ Award was
presented to: Rubin Ahmetshin, Chief Engineer, Tatneft-
AktyubinskRemService LLC (presentation ‘Case records
of coiled tubing technologies application at the fields
of Tatarstan’); Dmitriy Tretjakov, Lead Design Engineer,
RUP PO Belorusneft (presentation “Technology of
deep penetration filtration channels creation’), Lyubov
Magadova, professor of the .M. Gubkin RSU of Oil and
Gas (presentation ‘New developments of the LM. Gubkin
RSU of Oil and Gas in the sphere of oil production’).

Thus, a new tradition has been launched. Intervention
Technology Award will be given every year within the
framework of Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference.

We invite our readers to actively take part in the
process of selection of the Intervention Technology
Award 2015 nominees. ©




3% 000 «NAKEP CEPBUC»

MpgpaBnu4yecKuii paspsiB nnacra

e YCnyrv no 3akaH4nMBaHuio CKBaXKMH
KanatHble yenyru u [T

VIHCTpYMEHT ana nukBraaum asapui

[ HKT 1 azoTtHblie 06paboTku
PeMoHTHO-M30NALMOHHbIE paboTsl
CynepBaiauHr B obnactin TKPC n ocBoeHus

Oduc 8 Mockse: Ten./thake: +7 (495) 663-31-07

Odpuc B CypryTe: Ten.: +7 (3462) 236-490
www.packer-service.ru » info @ packer-service.ru




[TEPCITEKTHUBDI

CEMHUHAP

«MHOTI'OCTAIUMHOE 3aKAaHYUBAHUEC
TOPU30HTAJIBHBIX CKBAKHH,
i CKBAKUHBI C MI'PI I»

B pamkax 15-i1 Mex/1yHapOJHON HAYYHO-
MPAaKTUYECKON KOH(pepeHIINU «KONITIOOUHIOBbIE
TexHonoruy, I'PI1, BHyTPUCKBA)KMHHBIE PAOOTH
29 okTs16ps 2014 roga COEUATUCTAMH KOMITAHUU
[IInmoMb6epske» ObLI MOJITOTOBJICH U TPOBEJICH
06pPa30BATENBHBIN CEMHUHAP «MHOTOCTaAUHHOE
3aKaHYMBAHUE TOPU3OHTAIBHBIX CKBAKUH, MJIN
CkBaxuHbl ¢ MI'PID>.

B kauecTBe ciymaresern ceMuHapa
33apErUCTPUPOBATIOCH 60s1ee 100 yUaCTHHUKOB,
MNPEACTABIABIINX PA3JIMYHBIE JOOBIBAIOIIUE
Y CEPBUCHBIE KOMITAHUH POCCHUM U GIIMKHETO
3apy6exbs. [IpUCYTCTBOBAIN TAKXKE U UTHOCTPAHHBIE
T'OCTH.

Komnanus «IImomMbepxe», KOTOPAs ABIAIACh
TAKXKE U CIIOHCOPOM CEMHHAPA, padoTtaeT B Poccumn
¢ 1929 rona. Torga 6611 3aKJIIOUEH EPBBIN KOHTPAKT
C COBETCKHUM IIPABUTEILCTBOM Ha PEAJIN3ALIMIO
NPOEKTOB B baky 1 'posHoM. B 1932-M dllmombepsxe»
u npasuTeabCTBO CCCP co3pany COBMECTHOE
NPEANPUATHE, YCIIENTHO JEUCTBOBABIIEE B
TEYEHHUE MIATH JIET U IPOBEIIEE 6OJIEE CEMU ThICAY
reo(PU3NYECKUX UCCIIEJOBAHUN — KAPOTAXKEHN
CKBa)KMH OOIIEN IPOTSX)KEHHOCTBIO 1800 KM Ha BCeN
Teppuropuu CoseTckoro Corosa or Kazaxcrana u
V36ekucrana 10 barikana u CaxannHa. BepHyBIINCE B
HOBYIO Poccuio B 1991 rogy, JllimoMoeprke» IEPBOI U3
CEPBUCHBIX KOMITAHHH BBITTOJTHHUIIA T€O(PU3NIECKUE
UCCIEJOBAHUSA B CKBAKMHAX HA BapbEeraHCKOM U
TarpuHCKOM MECTOPOXKIECHUSAX B 3a11aTHON CUOHPU.
CerogHsi cpeay 3aKa34uKoB «IlnoMbepsxe» —
TUT'AHTBI POCCUIICKON U MUPOBOM HEPTIHON U
ra3oBOY NPOMBIIIIIEHHOCTU: OAO «I'azmpom», OAO
HK «PocredTb>, HK «JIykorii», HK T 'a3nnpoMHedTh»,
THK-BP, BP, Royal Dutch/Shell, Exxon Mobil, Chevron
Texaco, Total, Agip u gp.

OnbITOM, HAKOIIJIECHHBIM «IIImoMbepxe» npu
nposegeHnu MI'PIT o BceMy MUpPY, OXOTHO
JEJIMINACH CO CJIYIIATEIAMU CEMHUHAPA CIEAYIOIINE
CHELUAINUCTDI KOMIIAHHU:

1) Anppert KOHUEHKO, MHXEHEP HHTEHCU(PUKALTUN
TOOBIYM;

2) Ospra Taryp, HTHXXEHEP 10 '€OMEXAHUKE;

3) EBrenmur JlepeHIOBCKUIL, MEHEKED 11O
TexHomorusm I'TH;

4) AHnn Matyp, TEXHUYECKUNA TUPEKTOD
JIeTTapTaMEHTAa BHYTPUCKBAKMHHBIX TEXHOJIOT UM
U MTHTEHCU(PUKAIIUU JOOBIYY;
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5) KoncranTuH Byp/iuH, K. T. H., IJTABHBIH TEXHOJIOT
JEMIapPTAMENTA BHYTPUCKBAXKMHHBIX PA6OT,
Poccus v LenrpanbHas Asus,

6) Anzapett TUMOHUH, CIIEITHATHUCT 10
IIPOMBICJIOBOMY KAPOTAXKY 1 OLIEHKE LIEJIOCTHOCTH
CKBAXXUH;

7) Tarpsana Kynaruxa, MHXXEHEP-Pa3padbOTUHK
HEMPTAHBIX U I'A30BbIX MECTOPOXK/ICHH;

8) Muxan beos, MeHEKEP IO PA3BUTHIO PHIHKA
UCTIBITAHUS CKBAXKHH.

Texnonorus BeinoyHenuss MI'PIT, cioxkHeERero
BU/Ia pabOT, OCHOBAHA HA MHXKEHEPHOH IPOPAOOTKE
U MOZETMPOBAHUU. [IpH 3TOM OHA NIPESYCMATPUBAET
CJIEIYIOIINE STAIIBL:

1) TeomexaHUKa (ABIAETCA OCHOBOU JIJIA
MOCEAYIOMETO 3aKAHYNBAHNA CKBAKIHBL);

2) 3axaH4yMuBaHUE (JOCTYII K KOJJIEKTOPY TAM, I7I€ 9TO
HaM HEOOXOMMO);

3) MnTeHcudUKaIng IPUTOKA (CO3JaHUE TPEIHDI
B COOTBETCTBUH C IIJIACTOBLIMHU YCIIOBUSMMN);

4) MUKPOCENCMUYECKUIT MOHUTOPHHT (KAK «I71433»
UHIKEHEPOB U KaAK IIOATBEPKAECHNE IIPABUILHOCTHA
CTPATETUU 3aKAHYMBAHMA);

5) BHYTPHUCKBaXXUHHBIE PA6OTHI (YIy4IICHHE
IPOAYKTUBHOCTH CKBAKUHBI U AJIBTEPHATHBHBIN
crioco6 nHunrposanus [P, oTpaboTaHHBIN
METOJ] U3OISIIMU ITAIIOB B (Da3€ JOOBIYN);

6) HcnblTaHUE CKBAXKUHBI (TOHUMAHHE TOTEHITAAIA
CKBa>KHUHDI C BHEJJPEHHOMN TEXHOJIOTUEN
3aKAHYUBAHUA).

Otkpbln ceMuHap KoncranTuH BypauH,
KOTOPBIH, KPOME TOI'O, YTO 3AHUMAET BHICOKYIO
U1 OTBETCTBEHHYIO JOJKHOCTD B KOMITAHUH
IImoM6epKe», ABIAETCA TAKXKE CTAPIINM
comnpejiceiaresieM POCCUNCKOIO OTACTICHU S
Acconanyy CEUaaIUCTOB O KOJNTIOOUHTY
Y1 BHYTPUCKBAKUHHBIM padoTaM (ICOTA). On
MONPUBETCTBOBAJI BCEX CIYIIATE/ICH CEMUHAPA U
BBIPA3HJI HAAEKTY, YTO KAKIBINM U3 HUX OTKPOET
J7151 ce651 MHOT'O HOBOT'O M U3BJIEYET MACCY
BBITOJIbI M3 JAHHOI'O O6PA30BATENBHOI'O KypCa
HPOAOJIKUATEIBHOCTBIO BOCEMb dKAJEMUYICCKUX
YaCOB.

IlepBbIM 13 JIEKTOPOB CEMUHAPA BLICTYAJI AHAPEH
KOHY€HKO, MTHXXEHEDP UHTCHCU(DUKAITIHN JOObIYU
kommaHuu «IlmoMmbep:xe». OH HaYaJI CBOH PACCKa3
C o6mer THPOPMAIIMU 10 UHTET DALMY JAHHBIX JIJIS1
TOPH30HTAJIbHBIX CKBAKUH C MI'PIL JIeKTOp OTMETHIL,



..

4TO JJI1 MECTOPOXKACHUS BAXKHBIMUY TAIIAMU
CHCTEMHOT'O ITOAXO/1A K PA3PAOOTKE ABJIAIOTCS:
CO3[JAaHUE CUCTEMBI PA3PAOOTKH, CEHCMUYECKASA
WHTEPOPETALUA U AHATIU3, NETPO(PUINKA, T€OJIOT U
W JIXTOJIOTUsA, CO3JAHUE MOJAEIU TPELMIUHOBATOCTU
IUIACTA U TEOMEXAHUYECKOU MOJIEJIH, A TAKXKE
3D-reoMofennpOBAHUE. YTO KACAETCA OTAEIBHO

B3 TOM CKBAKUHBIL, TO TAKMMH JTAIIAMU ABJIAIOTCH: €€
MNPOBOJIKA U OYPEHUE, OITUMU3ALINA 3AKAHIYUBAHUS,
ausarid ['PIT, MUKpOCEMCMUYECKOE KAPTUPOBAHUE U
MOZAEIUPOBAHUE IPUTOKOB Y B. Jlajiee JIEKTOP IIPUBEJL
UHMOPMALIHIO O TOM, YTO B HACTOSIIIUIA MOMEHT
OKOJIO 90% CKBA’KHH ABJIAIOTCSA BEPTUKAJIbHBIMU,
TOI/Ia KaK ocTaabHbIe 10% OTHOCSITCS K
T'OPHU30HTAJIbHBIM. [TO IPOIrHO3aM, IO MEPE TOI'O

K4K 34IT1aChl JIETKOU3BJIEKAEMOI HE(PTH 6y IyT
YMEHBIIATBCA, 4 B Pa3pPaA6OTKY OyJET BOBIEKATHCA BCE
OOJIBIIEE KOTUYECTBO HETPASUIIUOHHBIX 3AJIEXKEL,
CUTyaL s OyAET MEHATHCA HA IIPOTUBONOJIOXKHYIO.
TO eCTb OCHOBHAS 94aCTb CKBAXUH (90%) O6ynyT C
T'OPHU30HTAIbHBIM OKOHYAaHUEM, B TO BpEMA KAK

10% cKBa>XMH OyAYT OTHOCUTBCS K KATETOPHUU
BEPTUKAJIbHBIX.

Taxoke rocnogH KOHYEHKO CKa3aJI, 4TO NEPEXO]
OT IIPOCTOT'O 3aKAHUYUBAHUA CKBAKUH K O0JIEe
CJIOKHOMY TPEBYET POCTA MHTETPALIMU OIBITA U
JUCLIUTUINAH, 60JI€E€ BBICOKOT'O YPOBHS CJIOKHOCTH
PAaCYETOB U IIPOLIECCOB, 4 TAKIKE IIEPEXO/A OT
IJIAHAPHOM TpemMHHI (1D) K KOMIIJIEKCHBIM
TpemuHaM I'PIT (3D). K npuynHaMm, Tpebyomyum
NPUMEHEHNA MHTETPUPOBAHHOI'O NOAXO/A,

MOYXHO OTHECTH: YBEJIMUUBAIONUECA 3ATPATHI

HA CTUMYJIALIMIO CKBA’KWH, PEXKUM UCTOMEHUA

U TTAJ A0 AeOUT CKBAKHUH, HEOOXOUMOCTD
ONTUMM3ALINH ITPOLIECCA 3AKAHYUBAHUA
(YMEHBIIEHHN KOJIMYECTBA KJIACTEPOB/CTAINH, HE
Y4aCTBYIOIUX B O01IEH J0ObIUE). Kpome Toro, 1eKTop
3aMETUJL, YTO HEOOXOZMM HOBBIH B3IVIA/ KAK Ha
KA4YECTBO IIACT4, TAK M HA KAYECTBO 3AKAHYUBAHUA
CKBAXXUH. B iepBoM cirydae ciaesyeT IPpUHAMATb BO
BHUMA4HHUE TAKHUE MAPAMETPEI, KAK HEOAHOPOJHOCTD
IUIACTA, ETO KOJIEKTOPCKUE CBOMCTBA U JIMTOJIOTHIO, 4

€CTECTBEHHYIO TPEMUHOBATOCTD, PA3PBIBHBIE
HAPYIIEHUA, HACBIIEHUE, ITIOABUKHYIO BOZLY,
JIABJIEHUE U TEMIIEPATYPY. BO BTOPOM CJIy4yae K TAKUM
napaMeTpaM OTHOCAT: YIIPYTHUeE CBOMCTBA ITOPO/,
KOHTPACTBI HANPSKEHU M, 9yBCTBUTEIBHOCTD ITIOPOJbI
K JKHJIKOCTAM, TOPU3OHTBI 6YPEHUA U UX HABUT'ALUIO,
oA b Tpemud I'PIT 1 MX JIOKaIU3anuiIo,
CJIO’KHOCTB CUCTEMBI TPELIUH.

CrenuanycT NOAYEPKHYI, UTO «yUeT APAMETPOB
KA4€CTBA IVIACTA U KAYECTBA 3AKAHYMBAHUS
IIO3BOJIMJIYM U3MEHUTD IO X0/, K CECMEHTHPOBAHUIO
T'OPHU30HTAJIBHOI'O CTBOJIA U YIYYIIUTh KOHEYHYIO
IJION]A/1b KOHTAKTA C IVIACTOM U IIPOJAYKTUBHOCTD
CKBAXUHDBD. A «MUKPOCEUCMUYECKMA MOHUTOPUHT
U IIPOMBICJIOBBIF KAPOTAK B TOPU3OHTAIIBHOM
CTBOJIE — HEOOXOJUMBIE MHCTPYMEHTHI JJIs1 OLICHKHU
PE3YIBTATOB PAOOYErO IIPOLIECCA 3AKAHYUBAHU A
CKBAXKHH». B 3aKJIIOUEHUE CBOETO BCTYITUTEIBHOI'O
JIOKJIa1a rocnogH KOH4YeHKOo nIpeicTaBuII
CJIYIIATEJISIM CEMUHAPA BUACOPOIHK, HAIVISAHO
JEMOHCTPHUPYIOIINI OJUH U3 ITAIIOB OIITUMHU3ALIUU
3aKaH4YUBAHUA CKBAKUH ¢ MI'PIT, a *MEHHO KOHTPOJIb
WHULIUALY €IMHUYHON TPEIUHBL [Tocje 3TOro oH
repeaas CJIOBO CIEAYIOMEMY JOKIAAYUKY.

Bropas 4acTh cCeMUHAPA 6bLJIA TOCBSITEHA
UCIOJIB30BAHUIO IT€OMEXAHUYECKOI'O MOJE/IHPOBAHUSA
JU711 ONTUMU3ALIMU OYPEHUS U Pa3pPabOTKHI
MECTOPOXIEHUA. B Ka4eCTBE JIEKTOPA BLICTYIINIIA
Ouasra Taryp, MHXEHED IO IT€OMEXAHUKE KOMITAHHUU
JIImoMmbepxe». OHa Ha4aIa C ONMMCAHUS IPUHITUIIA
I€OMEXAHUYECKOI'O MOAEIUPOBaHU. I10 cioBam
rocnoxu Tatyp, Ipex/ie BCEro, HEOOXOAUMA MOJIEb
MEXAHHUYECKUX CBOUCTB ILIACTA, KOTOPAs BKIIOYAET
B ce€64 yIIPYTHUE U IPOYHOCTHBIE CBOMCTBA IJIACT4, 4
TAKXKE HAIIPSKECHUE B IIOPOJE U IIOPOBOE JABJICHUE.
TaKyI0 MOZIEIb MOXKHO MIOJTYYUTD UCXO/ U3
IeOJIOI'MHU TUIACTA (JIMTOJIOTUU U CTPYKTYPBI) Iy TEM
MIPOBEACHUS KAPOTA’KA U TOUEYHBIX 3aMEPOB, OTO60PA
KEPHOBBIX MPOO, a4 TAKKE HA OCHOBE (PAKTUYECKUX
pe3ynbTaToB 6ypeHus. Jlanee nocie KalTuopOBKU
U PA3IUYHBIX IIPOBEPOK MOMXKHO CO3/aTh MOAEb
pa3pyLIEHUA I1J1ACTA, T.€. IPOCYUTATD BCE EI'0O
MEXAHU3MBI, BBIACHUTb COOTBETCTBYIOLINE [IPUYHHBL,
ONPEJEIUTD BIHUSAHHE 3TOTO PA3PYLIEHU HA OypeHUE
U Pa3paboTaThb CIOCOOBI €TO KOHTPOJIA. ITpu nomomu
MOZEIN MEXAHUYECKHUX CBOMCTB IIJIACTA BO3MOXXHO
cienyolee: MOAEIMPOBAHNE YCTOMYUBOCTH CTBOJIA
CKBAKMHBI, OITUMH3A1UA ITporieccos I'PIT, mporuos
BBIHOCA IECKA, IPOTHO3 U OOHOBJIEHUE MOJIE/IN
MJIACTOBBIX JABJIEHUH, 4 TAKXKE 3D-MOAETMPOBAHNE
JUHAMUYECKOI'O IIOBEAEHUS HATIPSAKECHUN
pesepByapa.

YTO KacaeTCsa MOIEU yCTOMYNUBOCTH CTBOJIA
CKBAXXUHEBL, TO €€ MOXKHO IPUMEHSATB JJIS: BBIOOPA
INIYOMH CTYCKA KOJIOHH, BeIbOpa nqu3arina KHBK u BT,
YBEJTUYEHUS CKOPOCTH MMPOXOAKH U OYyPEHUS B LIETIOM,
BBIOOpPA ITpoLeAyphl CITO, moapdopa TEXHOIOTHUH MO
YIPEXKICHUIO U YCTPAHEHUIO BBIABJICHHBIX PUCKOB, 4
TAKIKE U1 OITUMU3AL N 3HAYEHUN 3KBUBAJICHTHOM
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IJIOTHOCTH LIUPKYJIALUU U YAEIBHOI'O BECA
OypOBOro pacTsBopa. ITociie 3Toro J1eKTOp nepemia
K OITUCAHUIO ITponecca ornrumuzanyu I'PIT.
OHa DPOAEMOHCTPHUPOBAIA, YTO C ITIOMOIIIBIO
3D-reoMexXaHUKU BO3MOKHBI IIJTAHUPOBAHUE
3AJIO’KCHUSI CKBAKMHBI C TOYKU 3PEHU S 6€30ITACHOTO
OypeHM 1 IPOBOJKU /i tocneayiomero I'PIT yuer
U3MEHEHU MEXAHNUYECKHUX CBOUCTB Y HAIPSIKEHU A
MO JIATEPAJIN, A TAKKE OITTUMAJIBHOE PA3MENICHUE
nopTtos I'PIT 1 BBIGOP AM3AUHA TEOMETPUH TPEITUHEL
Janee nekTop 06paTHia BHUMAHUE CIyIIATE/ICH
H4 TOT (DAKT, YTO JOOBIYA U 3AKAYKA U3MEHSIIOT
HATIIPSDKEHMA B IVIACTE U IIEPEKPBIBAIOIITNX
HOPOJIaX. DTO, B CBOIO OUEPEND, IPUBOJUT K
U3MEHECHUIO (PUJIBTPAIIMOHHBIX XAPAKTEPHUCTUK
U IPOHUIAEMOCTH, 3AKPBITUIO TPENUHOBATOCTH,
paspymenuio I'PIT, BEIHOCY ITECKA, TPOCENAHNIO
MJIACTOB, PEAKTUBAIIUN PA3JIOMOB, U3MEHEHUAM
IPaiuENTA PA3PBIBA U YCTOMYHUBOCTHU ITOPOJ. Ha aTOM
(pOHE, KaK IPABUJIO, IPOUCXOAUT NAJICHUE 1eOUTa
CKB2)KHH WJIM [IOJIHASI OCTAHOBKA 1006BIYU. [Iporiecc
3D-MOAENMNPOBAHUA TO3BOIAET C UCIIONIb30BAHUEM
COOTBETCTBYIOMIET'O IPOTrPAMMHOI'O OOECIICYEHH S
(Petrel RG) OLIEHUTh UCXOJTHOE U TEKYIEE COCTOSTHU S
HANPSKEHUI U 1e(POPMALTU B IUTACTE, A TAKKE
CZIeIaTh IIPOrHO3 HA OyAyIee. DTO MO3BOIUT
KOHTPOJIUPOBATD BEIHOC ITECKA U YYUTBIBATD BIUAHUE
U3MEHECHU IVIACTOBOI'O JIABJICHUS HA IOOBIYY.
Creyonmm CJI0BO B3sJ1 EBrenmnit JlepeHroBCKui,
MeHepKep o TexHonorusam I'TH kommmannu
JIlnmoMmbepske». Ero yacTp OK1a/1a 6614 ITIOCBSIEHA
TEXHOJIOTHSIM I'€OJIOTO-TEXHUYECKHUX UCCICIOBAHNH
(T'TH). Brayasie 1eKTOp paccKa3an 0o OJHON
U3 TEXHOJIOI'UH OLICHKHU ITAPAMETPOB KAUECTBA
IJIACTA B IIPOLIECCE OYPEHUS — HENIPEPBIBHOM
njeHTudurarope gionaa FLAIR. JanHas
TEXHOJIOTUsI IIPEJCTABIISIET COOOU HENPEPBIBHOE
KOJIMYECTBEHHOE U3MEPEHUE KOMIIO3ULIMOHHOI'O
COCTABAa IUIACTOBOT'O (DIIION/14, IIOJIYYEHHOI'O U3
OypOBOI'O PACTBOPA IIPU BCKPBITUH KOJJIEKTOPOB.
B pesynprare MOXKHO IOJYYHUTh YHUKAJIBHYIO
XAPAKTEPUCTHUKY IVIACTOBOI'O (PIION/1A B IIPOLIECCE
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OypeHUs1 CKBAXXKUHBL ['OocnIoguH [IepEHIOBCKUA
MNPOAEMOHCTPUPOBA CJIANbI, HA KOTOPBIX BUJHO
CYIIECTBEHHOE PACXOXKAECHUE JAHHBIX CTAHAAPTHBIX
I'TH ¢ peaspHOM CUTYaIE B CKBAKMHE, TOI1A KAK
TexHomorua FLAIR MOKa3bIBa€T XOPOIIIEE COITIACUE
C pEAJIbHBIMU JJAHHBIMH. JIEKTOP TAKXKE JOOABUI,
YTO TAKAA TEXHOJIOI'UA ITO3BOJIAET OCYIIECTBIIATD
BbIJIE/IEHNE (DALTAN (DIIOMIOB U KOHTPOJIHMPOBATH
KA4eCTBO MPOBOJKU CTBOJIA CKBAKUHBL

Janee peub nomia oo yrinybJIeHHOM
anause nuiama (rexnonaoruu ACC). Tocriogun
JlepEHTOBCKUIT PACCKA3aJ1 O TAOOPATOPHBIX
HCCIJIE/JOBAHUAX, KOTOPblE KoMIaHUs «JIlmoMbeprxe»
MOJKET OCYIIECTBIATDL HA 6YPOBOI. Kitmenry
KOMITAHWU JIOCTYITHBL: PEHTTEHOCTPYKTYPHBIH
AHAJIU3 MUHEPAJIOIMYECKOTro cocTana (XRD),
PEHTIEHOMIIOOPECHIEHTHBIN AHAJIN3 9JIEMEHTHOI'O
cocrasa (XRF), orieHKa 0o611ero ypoBHs
opranmnyeckoro yriepoga (TOC) u nudposoi
MHKPOCKOII BLICOKOTO pagpenienus (HRDM).
AHaI13 N300PaKEHU BKYIIE C PE3YIBTATAMU
PEHTIEHOCTPYKTYPHOI'O AHAJIM3A AAI0T TOYHOE
onucaHue NpoodypeHHBIX TOPO. ITpr 3TOM HA OCHOBE
BBIIICONHUCAHHOI'O AHAIM3a BBITIIOIHAETCS BBIOOD
30H I'PIT. [11 3TOrO OLIEHUBAECTCA KOI(PPUIIMEHT
XPYHKOCTHU ITIOPOJIBL, KOTOPBIXA ABJIAETCA XOPOIIUM
UH/IMKATOPOM MHTEPBAJIA, ITOJAXOAAIIETO JIIA
rupopaspeiBa. Eciiv nopoaa cogepkut conee 50%
MHHEPAJIOB, OTHOCAIUXCA K XPYIIKUM, TO MHTEPBAJI
XOPONIO MOAXOIUT AJIA TUIPOPA3PLIBA.

ITocsie 3TOro NEKTOP NPOAEMOHCTPUPOBAI
CJIATi]T, KOTOPBIA ITOKA3BIBAECT, KAK
PEHTTEHOMIIOOPECIEHTHBIIN aHAIU3 IOMOTd€T
ONpPEJE/IUTD KPOBIIIO InacTa. ITocneayromniye
CJIAJIBI ICMOHCTPUPOBAIN IIPEUMYIIECTBA
KOMIIJIEKCHBIX TexHosoruii I'TY. B vacTHOCTH,
FLAIR-aHa/113, O1lcHKA (parini pounsa,
omnpepeeHrue KOa(p@UIINEHTa XPyIIKOCTH
HOPOABI U PEHTTEHOMIIOOPECLICHTHBIN AHAIN3
3JIEMEHTHOT'O COCTAaBA B KOMOHMHALIMU IIO3BOJIAIOT
BBIJIE/IATH B TOPU3OHTAIBHBIX CEKITUAX CKBAXKUH
30HBI, IIEPCIIEKTUBHBIE JIJIA OCBOEHUA. [OCIOnnH
JepeHroBCKUN ITIOKA3aJ/1 PE3Y/IBTATHL PEAJIbBHOI'O
AHAJIM34, BBIIIOJIHEHHOI'O KOMITaHUEN «J1lmombeprke»
JIJIs1 OMHOI'O U3 32KA34YHKOB. CrieiuaancThl 1o I'TY Ha
OCHOBE BBIIIEYTIOMSHYTOI'O KOMILICKCHOI'O dHAIN34
BBIJIC/IAIN [IBA IEPCIICKTUBHBIX JIJISI OCBOCHHUA
Y44CTKA B TOPU3OHTAIBHOM CKBAKUHE, TAKKE OB
YETKO OIIPEJIE/IEH YIACTOK C TAKEION HEPTDHIO
UHTEPBAJ C BHICOKUM CO/ICPKAHHEM I'd3d M HU3KUM
coziepkaHueM HepTh. TaKUM 06pPa30M, B 3AKJIIOYECHUE
CBOET'O BBICTYIUICHUSA JIEKTOP NOJYECPKHYJI BAXKHOCTD
IIPOBE/ICHUS OLICHOK ITAPAMETPOB IIACTA BO BPEMSI
OypeHmus.

Jlasiee CI0BO O1sATh B3sU1 AHAPEHN KOHYEeHKO.
OH cOCpeIOTOYMII CBOE BTOPOE BBICTYIIJICHHC
Ha nporpaMMHOM obecrniedeHnu (I10) 1 HOBBIX
TexHonoruax MI'PIL IIpexie BCcero, peyb BENaCh
O MIPOTrPAMMHOM OO€ecIIeueHnu Mangrove.



Joknagauk pacckasas, 9o IT1O Mangrove — 1iarux
nakeTa Petrel 1711 TPOEKTUPOBAHUS ONIEPALIUIA
3aKaH4YUBAHUA CKBAKUH ¢ MI'PTL TIO Mangrove
UCIOJIb3yET UHTETPHPOBAHHBII PA60OYHI IPOLIECC
MOJICJIMPOBAHUA 3aKAHYUBAHUA CKBAXKUH C ['PIT.
Pabounii nporecc no3BoiIseT ONTHMHU3UPOBATh
npouecc Mojenuposanus. Completion Advisor —
Pa6o4nit HA6OP UHCTPYMEHTOB, UCIIOJIB3YIONH A
KAPOTAKHBIE JJAHHBIE U OOIIUE TEXHUKU
IIPOEKTUPOBAHUA JJIs OIIPEAC/IEHN A HANJIYYIIETIO
MOJIOKEHUA NTeppopaninii ¥ cTaguil. U3BECTHO, 94TO
IIPUTOK YIVIEBOAOPOIAOB 3dBUCUT OT HEOZHOPOAHOCTU
KoJuteKTopa. IIporpamma Mangrove 1mo3BoJIsieT
ONITUMU3HUPOBATH CTaAuU ['PI1 1711 MAKCMMAJIBHOI'O
YBEJIMYECHUSA KOHTAKTA C IVIACTOM U IIPOSYKTUBHOCTU
CKBa’KUHBL [Tpy 3TOM IPOU3BOAUTCA YUET KAK
CTPYKTYPHBIX HEOZHOPOAHOCTEN (TPELINHBL,
PAa3JIOMBI U T.11.), TAK ¥ OIIEPALIMOHHBIX OI DPAHUYEHUI
(pacxon, IrHa CTAAUNA U T.71,).

Taxoke JOKIaJUNK OCTAHOBUJICA HA [IBYX
PA3/IMYHBIX KOMIIEKCHBIX MOJE/IAX TPEIINH
I'PIT, KOTOPBIE MOKHO HUCIIOIB30BATH B IIPOLIECCE
MOZAEIUPOBAHUSA. DTU MOJEIN OTIIUYAXOTCA
MEXAHHU3MOM (DOPMHUPOBAHUA TPEIINH U
pacnpezenenus nponmnanTa. [lepsas Mmozes,
umMmenyemas Wiremesh Model, npeacrasiser cob60r
MHOJIYaHAIUTUYECKYIO MOZEb, IOCTPOECHHYIO
H4 3JUIMIITUYECKON ceTKe. [Ipr 3TOM B MOJIEnn
CYIIECTBYIOT JIBd HA60PA OPTOIOHAJIBHBIX TPEIUH.
JaHHas MOzieIb YIOOHA TEM, YTO TPEOYET MEHBIIIE
BXO/JJHBIX IAHHBIX, 4 PACYETHI B PAMKAX 3TONU
MOJIENIN IIPOXOAAT 6BICTPEE. BTOpas MOAEND,
KOTOpas HasbiBaeTcst Unconventional Fracture Model
(UFM), iBISI€TCS IICEBJO 3D-MOMENIBIO PA3BUTUSL
HeIIaHApHOU TpemunHbl [PIT. OHA yuuThIBACT
3(PPEKT FIKPAHUPOBAHUS HANIPSKEHU I1J1ACTA
U IIPEACTABIISAET COOOU ABHOE MOJEIUPOBAHNE
nepecevenus Tpemu I'PIT ¢ ecreCcTBEHHBIMU
TPEIMMNHAMU KOJUIEKTOPA. IToCsIE 3TOro rocrnoguH
KOHYEHKO ITOKA3aJ1 HECKOJIBKO CJIAUJIOB C
3D-u306paK€HUSIMH IIPOLIECCA MOJEIUPOBAHUS
T€OMETPHHU TPEIIUH U COOTBETCTBYIOIIEH

KaJIMOPOBKH, 4 TAKIKE MOJAETIMPOBAHUA IPUTOKA
YIVIEBOJOPOJOB (ITyTEM ABHOI'O 33/IaHUA TPEIIH,

Ha HECTPYKTYPUPOBAHHOM IIPAMOYI'OJIBHOM CETKE
TPEIIMH 1 C IOMOIIBIO ABTOMATHYECKOI'O AJITOPUTMA
TIIOCTPOEHUA CETKU TPEIUH).

3AKJIIOYHUTEIBHYIO YACTh CBOEI'O BBICTYILJICHUSI
JIEKTOP ITOCBSTHUJI HOBBIM TexHOnorusam I'PIT. CHagana
OH PACCKa3aJl 0 TexHonoruu Broadband Sequence.
D10 TexHoyiorus I'PIT nj1sa mocaeqoBaTeIbHOMN
CTUMYJIALIUU NIEPPOPALUOHHBIX KJIACTEPOB JJIs1
MAaKCUMHU3ALUN KOHTAKTA CTBOJIA CKBAXKUHBI
c rtactoM. BroadBand Sequence 11o3sonsier
YBCHI/I‘-II/ITb HpOLLyKTI/IBHOCTb 1 CHU3UTDH 33Tp2_TbI
H4 3aKaHYMBaHUE. JJOKIAJYHUK OTMETHIL, UTO
JaHHAs1 TEXHOJIOI'US MOXKET IIPUMEHATHCS B
OOBIYHBIX 1 CIAHILEBBIX IJIACTAX, B BEPTUKAIBbHBIX
U 'OPHU30HTAJIBHBIX CKBAXKUHAX, B OOCAKEHHBIX
U OTKPBITBIX CTBOJIAX, [IPH 9TOM MOL'YT
HCIOJIb30BATHCS CHIUTBIE U TUOPHUIHBIC XKUJKOCTH.
OCOBEHHOCTH TEXHOJIOT MU BKIIOYAIOT B CEO5
cnenpyromee: mpu I'PIT ucnosnbs3yercs cMeCh BOJTOKOH
U 94CTUL C MYJIBTUMO/AIbHBIM PACIIPEAECICHUEM
Pa3MepPOB; JaHHBIE BOJIOKHA U YaCTULbI IIOJTHOCTBIO
pasaraeMbel; HEOOXO/IUM MaJIblii OO'bEM MaTEPUAJIOB;
TEXHOJIOI'HS JOBOJIBHO IIPOCTA B IPUMEHEHUH; HET
HEOOXOANMOCTH B KAITUTATIBHOM PEMOHTE CKBA’KUHBI
(KPC) p1s ypaneHus BOJIOKOH U3 CKBAXKUHBIL.

K mpeumMyiiecTBaM OTHOCAT: OOJIBIINI KOHTAKT
C IIJIACTOM, OIIEPALTMOHHYIO 3(PPEKTUBHOCTD
(CHMKEHME BPEMEHU Pa0OT) U CHUKEHUE 32TPAT
na KPC.

TF'ocniopyH KOHYEHKO NIPUBEI IIPUMED,
JEMOHCTPUPYIOLINH YBEJIUYEHUE IIPOAYKTUBHOCTU
CKBA>KUHBI HA 21% IIPU UCIIOIB30BAHUU TEXHOJIOTUU
T'PIT Broadband Sequence o CpaBHEHUIO C COCEHEN
CKBA>KUHOM, I7I€ OB IPOBEJICH TPAJUITUOHHBIN
I'PIT. JaHHBIF PE3YALTAT OTHOCUTCA K CKBAXKUHAM
claHIeBoro MmecropoxaeHusd Eagle Ford B mrarte
Texac. JJoObI4a U3MEPSIACh HA IPOTSZKEHUN
115 guen, a ypenudeHue B 21% OTHOCUTCA K
HOPMAJIU30BAHHON HAKOIIJIECHHOH JJOOBIYE.

ITocsie 3TOro JOKIA4YUK IIEPELIE K TEXHOIOI'UU
I'PIT HiWAY. JJaHHAas TEXHOJIOI'MA IIPU3BAHA PELIUTD
npo6JIEMY C TPOBOAUMOCTBIO TPEIIUH, CO3/1aBAEMBIX
B peayiabrare ['PIL. C 60-X rofioB MPOILIOrO CTOICTHUS
IIPOBOAUMOCTD TPELINH IIbITAJIUCDH [TOBBIIIATD 34
cyerT yayuieHus xKuakocrer I'PIT, npuMeHeHus
HOBBIX IIPOIIIAHTOB U JECTPYKTOPOB. OXHAKO
HMEECTCS TEOPETUYECKHUI IIPEJEII IIPOBOAUMOCTH,
KOTOPBII IPEBBICUTD HENb34. TexHonorus I'PIT
HiWAY 1103BOJI€T CO3aBATDh KAHAJIbI B IIPOIIIIAHTE
34 CYET IPUMEHEHUS OCOOBIX BOJIOKOH, YTO
CYILLECTBEHHO YBEJIMYHBAET IIPOBOJUMOCTD
TPpeUH. BbJI0 OTMEYEHO, YTO HOBAS TEXHOJIOT U
KoMnaHuM 1ImomMoeprke» MO3BOMISAET COKPATUTD
BpeMma I'PIT, npuxosameecs Ha KaXKIYIO CTAHIO,
HOBBICUTh OO'BEMBI YUCTOTO (PJIFOU/]A HA CTAJUIO, 4
TAKXKE YBEJIMYUTh CPESHIOIO JVIMHY Oy TPEIINHBL
Taxo:ke HOBas TEXHOJIOTUS 3HAYUTEIBHO SKOHOMHUT
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NpoNnaHT. B 3akmoueHure rocnogu KoHueHko
IIOKA3aJ1 CJIAN [, AEMOHCTPUPYIOIIUM, UTO
TexHoJjiorus MI'PIT HIWAY paet Ha 15% 6ombIie
06'beMa TI0OOBIYU HEPTH IO CPABHEHUIO C OOBIYHBIM
MTIPIT.

Janee npofoKUI O6ydaIonIUil CEMUHAD
AHnia Maryp, TEXHUYECKUU JUPEKTOP
JIENAPTAMEHTA BHYTPUCKBAKUHHBIX TEXHOJIOTUH
U UHTEHCU(PUKAITUY JOOBIYH KOMITAHUHU
Ilnmombeprke». Ero yacTp 66112 MOCBSAIICHA
MHUKPOCENCMUYECKOMY MOHUTOPUHTY I'PIT StimMAP.
JIeKTOp NPEIIOKUI CIYIIATEISIM OKYHYThCS B
IPONLIOE, TPOJIEMOHCTPUPOBAB (POTO IEPBOTO B
ucropuu I'PIT, KOTOPBIH ObLI IPOBEJEH B 1947 roay.
Ctex nop Mmbl MHOroe y3aauu o I'PIT. OgHako Bce
€1IE I IIPOBEAEHUA ITOU CIIOKHOM ONIEPALTN
TPeOYIOTCSI 3HAHUSI MHOTUX [TAPAMETPOB, BKJIIOYAS
KOJIMYECTBO U 00beM cTaauii I'PIT; opreHTaIuIo,
JUIMHY U BBICOTY TPEUINH, UX ACUMMETPUYHOCTb,
PAa3BETBJICHHOCTD, IPOBOJUMOCTb, KOJIMYECTBO U T.JI.
Janee 6pIM IPENCTABIECHBI TPEIIUHBI PA3JIMYHOMN
T€OMETPUH U COOTBETCTBYIONINE HAKOIIJIEHHBIE
OO'BEMBI '3, KOTOPBIE OBLIU JOOBITHI N3 CKBAKUH
C TAKUMHU TpemrHaMu. OKa3a70Ch, YTO HANOO0JIEe
BBIT'O/IHOH C TOYKH 3PEHUS OO'BEMOB JOOBIYN
SIBJISIETCSI CHMMETPUYHASI OTHOCUTEJIBHO CTBOJIA
TPEUMHA C ITTYOOKO NPOHUKAIONUMU B IJIACT
KaHaJIaMHU.

ITocsie 3TOro JOKAAJYUK PACCKA3AT O
CYIIECTBYIONIUX METOANKAX TUATHOCTHUKH TPEIUH
I'PIT. KaK/1y10 U3 HUX OH OLIEHHBAJI IO CIIOCOOHOCTH
OIIPEJEIIATD A3UMYT, BBICOTY, JIJINHY U CUMMETPHIO
TpemuH. [IepBor METOAMKOM, yIIOMAHYTON
T'OCIIOIMHOM MaTypoM, 6bIN KAPOTAKHBIC
uccnenosanysl. OHU MO3BOJISIOT JIMIIb CO CPEAHUM
YPOBHEM YBEPEHHOCTU I'OBOPUTD O BBICOTE TPELIUHBI,
TOI7IA KAK 06 OCTAJIbHBIX €€ NAPAMETPAX JAHHAS
METOAMKA IIPAKTUYECKU HE AA€T NH(POPMALIVIH.
I'aApOAMHAMUYECKUE UCCIENOBAHYS U AHAJIN3
J1e61TA CKBAXKUH, B CBOIO OYEPE/Ib, IIO3BOJISIIOT CYIUTh
O JUIMHE TPEIINH CO CPEJHUM YPOBHEM YBEPEHHOCTH.
OcCTaJIbHBIE TAPAMETPBI OIPEACSIOTCSI C HU3KUM
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YPOBHEM JOCTOBEPHOCTH. Moagenuposanue I'PIT ¢
BBICOKOX JIOJIEH YBEPEHHOCTH /1A€T MTH(OPMALIHIO
TOJIBKO O BBICOTE 1 JIJIMHE TPEUMHBL YlccieoBaHusI
C MCIIOJIb30BAHUEM PATMOAKTUBHBIX METOK XOPOIIO
OLICHUBAIOT BBICOTY TPEWUHBI, CDEHE — €€ A3UMYT,
TOI'ZJA KAK OCTAJIbHBIE IAPAMETPBI OLIEHUBAIOTCS
HEHAJEXHO. MTHKJIMHOMETPUS ABJIAETCA 60see
IIPOI'PECCUBHOM TEXHOJIOTMEH, TTIO3BOJIAIONICH C
BBICOKOM YBEPEHHOCTBIO CYJUTD O BBICOTE TPEIIMHbI
U CO CPEIHEN — 00 OCTAIBHBIX YIIOMSHYTBIX BBIIIC
napamerpax. Ho ecTs erie 60ee npoBUHYTAsI
TEXHOJIOI'MS — MUKPOCEUCMUYECKUA MOHUTOPHUHT
TPEIIUH. OHa J1aeT OLIeHKU A3UMYyTa, JJJIMHBI 1
BBICOTBI TPEIINHBI C 60JIBIION JOCTOBEPHOCTHIO
PE3YJIBTATOB U JIUIIb CUMMETPHIO TPELIUHBI
OLIEHMBAET HA CPEJTHEM YPOBHE.

Jajnee IEKTOp OO'bACHUI CIYIIATENIAM, YTO TAKOE
MUKPOCEMCMUYECCKUI MOHUTOPUHT. [Ipexe Bcero,
OH PAaCCKa3aJ1 O HOHATUU MUKPOCEHCMHUYECKOMN
AKTUBHOCTH, KOTOPAsl IPEJCTABIISAET COO0HU
U3MCHCHU A JABJICHUS/HAIIPAXKECHHOCTH, BEI3BAHHDBIC
PaCcTpECKUBAHUEM ITIOPOABL Perucrpanus 31ux
MHUKPOCEUCMUYECKUX COOBITHUI IIPOUCXOLUT IIyTEM
MMACCHBHOTI'O MOHUTOPUHTI'A HA Ka6€JI€ C TOMOMIBIO
AKYCTUYECKUX PETUCTPATOPOB, KOTOPBIE 34CEKAIOT
«MHKPO3EMJIETPACEHMSI». B UTOrE MBI TOJTy4a€M
UH(HOPMALIHIO 06 OTBETHOH PEAKIIUH IOPO/IbI
Ha Bo3zjiericTBue ['PIT. BbLo MOKa3aHO BUJIEO U
HECKOJIBKO CJIAUJOB, JEMOHCTPUPYIOMUX IIPOLECC
MUKPOCEHUCMUYIECCKOIO MOHUTOPHHIA I'PIL. Bbls1o
OTMEUYEHO, YTO C HOMOIIBIO CHENNATTM3UPOBAHHOT'O
MIPOrPaMMHOIO OO€CIIEYEHU A TPOUCXOIUT IEPEXOT]
K KOHKPETHBIM TPEXMEPHBIM KOOPAUHATAM,
HeTpoPUUUECKAI UHTEPIIPETALNA U KAPTUPOBAHUE
I'PIT. T1O Petrel mO3BOJIAET OLICHUBATD PE3YILTATHI
ob6paboTtku I'PIT B 3D-popmare.

ITocne aToro rocrnoamuH Maryp neperiesn
HETIOCPENCTBEHHO K OITMCAHUIO CeEPBUCA StimMAP
koMraHuu JImomMoepike». DTa yCayra, 6a3upysich Ha
JaHHBbIX MUKPOCEUCMHUYECKOI'O MOHUTOPUHI'A, UX
UHTEPHPETALUN 1 IIOCAEAYIOIMEM KAPTUPOBAHNUU
T'PII, mo3BosIAET OLIECHUTH IT€OMETPUIO BCEX
0o6paszoBaBmINXCcs B Iporuecce I'PIT TpenuH, Ioay4yus
COOTBETCTByIOMUE 3D-n300paxeHuns. Kak mpasuio,
PEAIBbHBIE PE3Y/IBTATHI OTIIMYAIOTCA OT IIPOEKTHOI'O
JAu3aiHa TpemuH. OJHaKO HH(POPpMaLHS,
IOJIyYEHHAA CEPBUCOM StimMAP, IO3BOJIAE€T BHECTU
KOPPEKTHUBBI IO KAXKJOU 13 cTaauii I'PIT (Hanpumep,
YBETUYUTb OOBEM U PACXOZ, U3BMEHUTD BA3BKOCTD
KuAKocTU I'PIT, yBETUYUTE O6'BEM IIPONITAHTA,
U3MEHUTD CTPATETHIO NEPHOPAIUU U T.IL) B
3aBUCUMOCTH OT PE€AJIbHON '€OMETPHUH TPELUH,
9TO HEOOXOIMMO JJII ONITUMH3ANHU ar3ariHa I'PIT u
UTOI'OBOI'O YBEJIMYECHU A IPOAYKTUBHOCTU CKBAKHHBL
BoJiee TOro, MOHUTOPUHT, OCYILIECTBIIAEMBIN B
PEXUME PEATTBHOTO BDEMEHH, 1ACT BO3MOXKHOCTh
BHOCUTD COOTBETCTBYIOLIUE KOPPEKTUBLI «H4 JIETY>.
3aTeM JICKTOP Nepe/ial CJIOBO CBOEMY KOJIJIEre
Koncranruny bypauny.
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KoHcTaHTHH BypAHH, IJIABHBINA TEXHOJIOT
JIEIIAPTAMEHTA BHYTPUCKBAXKMHHBIX PadoT, Poccus
u LlenTpanpHas A3ust, KoMITaHUU «[IlnroM6eprke»
CBOIO 44CTb O6PA30BATEIBHOI'O CEMUHAPA TTOCBSATHI
onucaHuio ruokux Tpy6 (I'T) B LIMKJIE CTPOUTENIBCTBA
1 OCBOEHMA CKBAKUH ¢ MI'PIL IIpexx e Bcero, IEKTop
nan onucaHue 3a1a4 I'T B ckBaskmHax ¢ MI'PIT. K HUM
OTHOCSITCSL: IOCTABKa IEP(POPATOPOB U NPOOOK,
yrpasyeHue mypramu MI'PIT, O4MCTKA CKBAXKUH OT
MPOMIAHTA B TOPU30OHTAIIBHOU YACTH, (PPEIEPOBAHIE
MY(T U HIaPOB, OCBOEHHUE, IOAT'OTOBKA CKBA’KHUH
K UCCJIETIOBAHUAM U UX IPOBEACHUE, IPOBEACHUE
U3O0JIALIMOHHBIX PAOOT, COKPAIIEHHE BDEMEHU U
CTOMMOCTH PabOT. B KAa4ECTBE OCHOBHBIX CJIOKHOCTEN
s I'T B ckBaskmHax ¢ MI'PIT rocniofiul By paux
HA3BAJI: ONIPEJIEIEHNE TOYHOH IMTyOHUHBIL, KOHTPOJIb
BECd, AHOMAJIbHO HU3KUE IIACTOBBIE JABJICHMS,
IEPEMEHHBIN BHYTPEHHUI JUAMETP KOMIIOHOBOK,
necok I'PIT Mexy CTaiuAMH, 4 TAKKE 3HAYNTEIbHBIE
OTKJIOHEHUS CKBAXKUH OT BEPTUKAIN U CJIOXKHBIE
npodun. Bece 3Tv Npo6I€eMBI yBETUUUBAIOT BPEMS
pa6or c I'T 1 UX CTOUMOCTB.

JIOKJIaTYMK OTMETUJI U3BECTHYIO IPOOIIEMY
JOCTHKEHUA 32605 B TOPU3OHTAIBHBIX CKBAKMHAX
npu ucronb3opanuu I'T. K uncity pakTopos,
BJIMAIOIIMNX HA 3TO, OTHOCAT: KOHCTPYKIIUIO
CKBAXWHEBI U €€ TPOMHIIb, COOTHOIIEHHE
BHYTPEHHET'O ¥ BHEITHETO AUaMeTPOB I'T, nu3aiin
I'T, UX OCTATOYHBIN U3THO, BRITATKUBAIOIIUE
CHJIBI 1 OTJIOJKEHU S B CKBAXKUHE. /17151 GOPBOBI C
HA43BaHHO! Ipo6eMoii koMmItaHus «[linroMmbepske»
UCHonb3yeT obseryenue I'T, TIOHU3UTENN TPEHUS
O CTEHKH CKBAKUHBI, BBIITPAMUTEH, BUOPAITUIO
I'T, CKBa>KMHHBIE TPAKTOPA. B KauecTBe nnpuMepa
OBUTH IPUBEJEHDI PE3YIBTATHI OIIEPALH IIPOMBIBKH
U OCBOEHUS CKBAKUHBI HA I'T, IpOBEICHHOM
CHENUAIUCTAMU KOMITAHUN. OCYIIECTBIIAIICA CITYCK
I'T B ckBaKMHY, HA I11yOHHE 3300 METPOB IPOU3OIILIO
3anMpanye TpyObl. BblIN 3aKa4aHbl XMMHUYECKHE
pEeareHThl, MOHWXXAIOIIHE TPEHUE, YTO ITO3BOJIHJIO
npority enge 400 meTpoB. OfHAKO Ha 11y6rHe 3700

METPOB OIISITh IIPOU3ONUIO 3anupanue. [Toce aroro P

OBLI AKTUBUPOBAH CKBAKWHHBIHN TPAKTOP, KOTOPBIA U
IIO3BOJIMJI JOCTUYb 3206051 HA INTyOHHE 5827 METPOB.

Janee peyb nonuia o (ppe3epoOBAHUH MIAPOB
u cepen Ha I'T. TocnopyH BypinH OTMETUIL, 4TO
BAKHBIM (DAKTOPOM IIPH IPOBEICHUU TAKHUX Pa6OT
SIBJISIETCSI IIPABUJIBHBIIN BBIOOD TPYOBL, TAK KAK OHA
JIO/KHA OOECTIEYUTDh HEOOXOAUMYIO HAI'PY3KY Ha
JIOJIOTO, BBIICPKUBATD KPYTSIIUI MOMEHT, B /1B Pa34
TIPEBBIAIONINI MAKCUMAJIBbHBIN MOMEHT BUHTOBOI'O
3a00MHOI'O JIBUT'ATEIs, 4 TAKMKE JOJIKHA IIPOXOAUTD B
MHUHHMAJIBHOE CYKEHUE CKBAKUHBL BbIJIO OTMEUYEHO,
YTO JJIs MHOTUX PaboT KoMnaHus JllmoMbeprxe»
ucnonbsyeT I'T guamerpoM 1,75 qrorima (44,45 Mm).
TTocne 3TOro JOKIaAYUK IIPOAEMOHCTPUPOBAI
BUJICO Ppe3epOBAHU APOB U cepenHa I'T.
OCHOBHO¥ CJIOKHOCTBIO IIPU IMPOBEJIEHUN TAKHUX
PaboT ABISETCA HAJIMYUE OCTATKA IIapa IOCTIE
OKOHYaHUS ero (ppe3epoBaHust. KOHCTAaHTHH
BasiepbeBrd 1poIeMOHCTPHUPOBAI (DPATMEHTHI
IIAPOB U CE/IEJ, KOTOPBIE IIPUBEIH K IPUXBATAM
TPyOBI TP (PPE3EPOBAHUU ITOPTA U IIPH ITOTbEME
I'T nocne ¢ppeseposanus. IToce 3Toro nocjieJ0Bal
KOHKPETHBIN pUMep PadOT B TOPU3OHTAIBHOM
CKBaXUHE ITpHO6CKOrO MECTOPOXKACHUSA C IJIMHOM
TOPUBOHTAIIBHOTO YYaCTKA B 860 METPOB U
YCTAHOBJICHHOM 7-CTaJUHHONU KOMIIOHOBKOL I'PIT.
Brino ormeueHo, uro I'PII ipoBesiu 32 Tpu JHs
(7 ontepanyri 1o 50 TOHH NPOIIAHTA), IAPbI
pas6bypensl 3a ABa CI1O, onepannoHHoe Bpems I'T
COCTABUJIO TPOE CYTOK. IIpu 3TOM Ha (ppe3epoBaHre
[1apa,/Cejiyia TPaTUIOCh OKOIo 40—60 MuHYT. B mrore
HAYAIBbHBIN IEOUT CKBAXKUHBI COCTABUI 240 TOHH/
CYTKH, TEKYIIMH — 105 TOHH/CYTKHU.

JIOKJIaIYMK TAKXKE OTMETHUJL, YTO NIPH
HAJIMYUH B CKBA’KMHE KOMIIOHOBKH C IOPTAMH,
IPEyCMATPUBAIOIIUMU UX OTKPBITHE/3AKPBITHUE,
kommaHug «[1ITIoM6ep:Ke» MOXKET UCHOIb30BATh
TU/IPABJIMYECKU AKTUBUPYEMBIN UHCTPYMEHT
JHUAMETPOM 71,5 MM 7151 IIPOBEAECHUS TAKON
OIIEPALUU.

3areM pedb nonuia 0 TexHOJA0ruu AbrasiFRAC TT.
DTa TEXHOIOTUA NTO3BOJISAET BBITIOIHATD A0PA3UBHYIO
nep@dOpauIoO MHOXKECTBA CKBAXKUHHBIX UHTEPBAJIOB
c rocsenyomuMm nposegeHuemM I'PII 3a ogay
CIIO, cHMKas CTOUMOCTb PA6OT. [17151 U30JISIITUN
UHTEPBATIOB MOT'YT UCIOJIb30BATLCA (POPCUPOBAHHBIC
BOJIOKHAMH [IECYAHBIE TPOOKU NI MOCTOBBIE
OpOO6KU. JIEKTOP OTMETUIL, UTO NEPBASI pabOTA B
Poccuu 1o TaHHOM TEXHOJIOTUH 6bLIA IIPOBEECHA
B anpee 2012 ropa. CerogHs ¢ UCIOJIb30BAHUEM
AbrasiFRAC TT 3ak0oH4Y€EHO yrke 601ee 40 CKBAKUH.
K npenmymiecTBaM TEXHOJIOTUH OTHOCSATCS:
CTAaHAAPTHAS CUCTEMA 3aKAHYUBAHUS, XOPOIIIEe
pENIEHHE 11 XBOCTOBUKOB U TOPHU30OHTAJIBHBIX
CKBAXXUH; CEOECTOUMOCTD PA6OT HIKE IO
CPaBHEHHIO C KOMITOHOBKaMu MI'PIT; ncnonb3oBanue
CTAaHAAPTHOI'O EMEHTUPYEMOTI'O XBOCTOBHUKA HUJTU
3aKOJIOHHBIX MTaKePOB. K HEJOCTATKAM IIPUYUCTIAIOT:
BBICOKHE TPEOGOBAHUSA K KAYECTBY IEMCHTUPOBAHUA P
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XBOCTOBUKZ; JOIIOJTHUTEIBHYIO HEOOXOIUMOCTD
B PACUIMPEHUH CTBOJIA; HAJIMYUE [TAKEPA C
YBEJIMUEHHBIM BHYTPEHHUM JUAMETPOM.

ITocne aToro rocrnoanH bypaywH pacckasa
06 ONBITE PA6OT KOMNAHUU «IIImIoM6€epsKe» TIO
BOAOU30SIIIMU C puMeHeHueM TMC Ha I'T. B
criekTp pa6ot Bxoauan I'MC Ha I'T 1 yTOUHEHUS
NpOOJIEMHBIX 30H, PA6OTHI 11O BOJJOU3OJISIIIUN HA
I'T, a Taxsxe noBropHble TYC Ha I'T 717151 O1IEeHKU
PE3YIBTATOB BLIITOJHEHHBIX PA6OT. Pe3ynbTaTh
I'MIC 1o HaYa/1a PEMOHTHO-U3OJISIIIUOHHBIX pA0OT
MOKA3a/I1 TEPMOAHOMAJIHIO HA INIYOUHE IIOPTA
Ne 6 g1t MTPIT. OKa3a710Ch, 9TO TIOPT /IA€T BOIBI
B 06'beMax 710 68% OT obIIekH Jo6bIYn. Paspes
CKBaKMHBI ITO 43UMYTY OYPEHUS TOATBEPUI
HaJHUYHE BOJOHOCHOTO I1JIACTA HA 18 M HUKE
CTBOJIA CKBA’KUHBL J]J11 BOJOU3OJIAITMOHHBIX
PaboT UCHONB30BAINCH CIIEIIUAIBHBIE COCTABbI U
LIEMEHT C HATIOJIHUTEIAMHU. BbLJIN YCTAHOBJIEHHI /1BA
HA/TyBHBIX ITAKEPA, BBIIIC 1 HIKE TopTa Ne 6, 11t
U30IALUN UHTEPBAIA. [TaKEPBI OBLIN ITOCAXKEHBI
B KOJIOHHE BHYTPEHHUM JHUAMETPOM 99 MM, 4TO
MO3BOJIMJIO UM BBIJIEPKUBATD MEPENA/bl 1ABICHUA
B 390 at™. Bcero 65110 BBIOMHEHO mecThb CIIO:
aGJIOHHBIA CIYCK; IOCA/IKA IIEPBOT'O MTAKePa C
34Ka4YKOM 6APUTHOT'O COCTAB; ITOCAJKA BTOPOTO
MAKEPA, N30/ TOPTA U 3AKAYKA [IEMEHTA,
MNOJHATUE BTOPOT'O MAKEPA; PPE3EPOBAHUE OCTATKOB
LEMEHTA; MOJHATHE IIEPBOT'O MAKEPA; ITPOMBIBKA
U1 OCBOEHUE CKBAXKUHBLL Jlaniee ObIJIN ITOKA3aHbI
CJIATIBI TAKEPOB IOCJIE PAOOTHI, AEMOHCTPHUPYIOIE
UX YJJOBJIETBOPUTEIBHOE COCTOSTHUE. PAGOTHI IO
BOJIOM3OJISIITUU B CKBaKuHE ¢ MI'PIT HOSTHOCTBIO
OCTAHOBHJIN [TOCTYTICHUE BOABI U3 TOPTA Ne 6.

B 3aKI04eHME JIEKTOP OCTAHOBUIICS HA CUCTEME
ACTive 1 onnpeaeneHUs BHYTPUCKBAXKUHHBIX
MapaMETPOB B PEAJIbBHOM BPEMEHHU 110
ONTOBOJIOKOHHOMY KaHAJIy CBA3U. B OCHOBE CUCTEMBI
JIESKUT Ka6esb U3 HEPXKABEIOMEN CTAIN TMAMETPOM
1,8 MM, BHyTPH KOTOPOI'O PACTIONATAIOTCS
YETBIPE OITOBOJIOKOHHBIX KAHAJIA. DTOT KA0E/Ib
3akauusaercs B I'T, o6ecnieunBast IPEKPACHYIO
3aIUTY KAHAJIOB CBS3U. MaJIbld JuaMeTp Kabeis He
yrsxenaeT I'T U IPAaKTUYEeCKU HE 3AHUMAET MECTA,
IIO3BOJISIS IIPOKAYMBATH MIAPBI AUAMETPOM 10 5/8
aorma (15,9 mm). Cucrema MOXKET IIPUMEHATHCA
npu remneparypax 1o 121 rpaayca Uenbcus. Ilpu
3TOM B PEATTBHOM BPEMEHH MOTYT U3MEPSITHCS
BHYTPEHHEE 1 3aTpyoHoe gasnenus KHK,
CKBaKMHHAS TEMIIEPATYPA, MOXKET IIPOBOAUTHCS
pacnpeseIEeHHOE U3BMEPEHUE TEMIIEPATY PBI 110
CTBOJIY, UMEETCA MATHUTHBIN JIOKATOP MY(pT. B
Poccuu ¢ ucnonb3oBaHueM TexHonoruu ACTive
MOXKHO BBIIIOJIHATB PA0OTHI: 110 IEPPOPHUPOBAHUIO,
MIPOMBIBKE, 0OPA6OTKE NMPHU3a60HHOM 30HHI,
HU30JISITIH, OCBOEHUIO, TPOMUIHNPOBAHUIO
TEMIEPATYPBI, IPOMBICIOBOMY KAPOTAXKY.
TexXHOIOrHs NO3BOJIAET OOECTIEYNBATD I(PPEKTUBHBIN
MIPOLIECC PAOOTHI, ONITUMAJIBHBIHN /17151 TOBBIIICHU S
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IIPOU3BOINTEIBHOCTH, YIYYIIATh 3(PPEKTUBHOCTD
OIEePaIUH, YBEIMUUBAS CKOPOCTb U JIOTUCTUKY,
OITHMH3HPOBATE PA6OTY 3260HHOI'O MHCTPYMEHTA,
VIIYYIIUTb IOHUMAHUE BHYTPUCKBAKMHHBIX YCJIOBHUIM.

CnenyionuM BeICTynIuI AHAper THMOHHH,
CHEIUAINCT MO IPOMBICIOBOMY KAPOTAXKY U OLICHKE
1EJIOCTHOCTH CKBAKMH KOMIaHUU «I1I1oM6eprxe».
OH pacckasza Ipo NPOMBICJIOBBIF KAPOTAXK B
TOPU3OHTAJIbHBIX CKBAKHMHAX. J[IOKJIATYNK 3AMETHII,
YTO NPOMBICJIOBBIH KAPOTAK — ITO 3aMEPHI
apaMeTpPOB (QIIOUA MO TITYOUHE /I TOTYUECHUS
MH(OPMAILIIH O BU/IE U JBIXKEHUU (DIIION/1A B
CKBA>KUHE U OKOJIO3a00MHOI 30HE. B pesyibrare
06pabOTKH JAHHBIX IPOMBICJIOBOI'O KAPOTAXKA
OJIY4YaIOT IPO(UIb IPUTOKA 10 ITTybuHe. [ocnoanH
THUMOHHH OTMETWJI, YTO B HAKJIOHHO-HAIIPABJICHHBIX
CKBaKMHAX [IPOMBICJIOBBIH KAPOTAXK 3aTPYAHEH U3-32
CJIOKHOTO TPOMUIIS IPUTOKA, CETPErauu (PIionaa u
€ro penupKyaaun. K mpo6iaemam ropu3oHTaNIbHBIX
CKBaKMH MOXXHO OTHECTH TAKXKE: CETPETALINIO
prona, pa3ianudHble (PA30BbIE CKOPOCTH,
33aBHCUMOCTDb ITIOTOKA OT HAKJIOHA CKBAKUHBL Perraer
MHOT'OYMCJIEHHBIE TIPOOIEMBI TPOMBICJIOBOT'O
KapOTaka B TOPU3OHTAJIbHBIX CKBAXKMHAX
Texnonorus Flow Scanner (FSI) komnanuu. IIpubop
FSI mmeeT packiaipIBaIOIEeCsa KOJIEHO, HA KOTOPOM
YCTAHOBJIEHDI IITh BUHTOBBIX PACXOJOMEPOB
(M3MEPHIOT CKOPOCTD (QJIIOU/1A), IIECTh ONTUYECKUX
JIATYHUKOB (U3MEPAIOT IIPOLIEHTHOE COAEPKAHUE
ra3a), HIECTb AJIEKTPUUECKUX JATUYUKOB (U3MEPSIOT
MIPOLIEHTHOE COIEPKAHUE BOABI) U KABEPHOMED
(u3MepseT BHYTPEHHUM IUAMETP CKBAKUHDI).

Jlanee 1IEKTOpOM 6bLIO IPOJAEMOHCTPUPOBAHO
HECKOJIBKO PEAIBHBIX IPUMEHEHNH TEXHOJIOTUU
FSI B 1OGBIBAIONINX CKBAKMHAX. BO Bcex ciyyasax
npu6bop Flow Scanner NO3BOINII CYIIECTBEHHO
YIYYIINTD JAHHBIE IPOMBICIOBOTO KAPOTAXKA, 4

B HEKOTOPBIX CJIY4YaSIX 3TA TEXHOJIOI' U SBJISECTCA
0€3aJIbTEPHATUBHOM, TAK KAK B TOPU30OHTAJIbHBIX U
HAKJIOHHBIX CKBA)KMHAX HA 3200€ UMEET MECTO OYEHbD
CJIOKHBIYA TPEX(PAZHBIA TOTOK U TPAJULIMOHHBIE
OPUOOPHI HE MO3BOJIAIOT BUJETD BCIO KAPTUHY
LIEJTUKOM.

B camMoM KOHII€ 06pa30BATEIBHOI'O CEMHUHAPA ObLIT
CJIeJIaH JOKJIAJ HA TEMY «€XHOJIOTMH UCITBITAHUSA
TOPUBOHTAIBHBIX CKBA’KMH C MHOI'OCTAJUHHBIM
3aKaH4YMUBAHMEM>. OH COCTOSJI U3 IBYX YACTEH,
MEPBYIO U3 KOTOPBIX NTpeACTaBrIa TaTbsaHa
KyraruHa, "HXXeHepP-pa3paboTUYnK HEPTAHBIX U
ra30BbIX MECTOPOXKACHUN KOMIAHUH «I1ITIOMOEPKE».
OHa OCTAaHOBWJIACH HA TEOPHUM AHAJIN3A JAHHBIX
HUCIBITAHUA TOPU3OHTAIBHBIX CKBAKUH C
MHOTOCTAJUITHBIM 3aKAaHUYNUBAHUEM.

IIpexpe BCEro, ObUIN OIMHUCAHBI IIPUHITAIIBI
AHAJIN3A JAHHBIX I'HJIPOJUHAMHUYECKUX UCITBITAHNUHA
ckBKUH (IJHC). B KauecTse IEPBOro nnpuMepa
ObLIA B35TA BEPTUKAIBHAA CKBAXXUHA C ©3BMEHEHHOM
IPpU3a00HNHON 30HOM 171aCTA. [17151 TAKOY CKBAXKUHBI
OXUJAETCA PAAUAIbHAA CTPYKTYPA IIOTOKA, 4



UCCIEJOBAHUSA TO3BOJIAT OLIEHUTD IPOHUIIAEMOCTD
wracta k, CkuH-(axTop S 1 KO3(MPUITUEHT BIUAHUA
cTBOMA CKBAXKHUHBI (BCC). BropsIiM npuMepom
BBICTYNAET BEPTHUKAJIbHAS CKBAKMHA C TPEIHUHOM
I'PIL. [I71s1 Hee HA HAYAIbHBIX TAIIAX YCTAHOB/ICHHUA
MOTOKA OXKUIACTCS JIMHENHAS CTPYKTYPA, KOTOPast
MOCJIE 3TOT'O TPAHC(HOPMHUPYETCA B PATHUATIBHYIO.
HccneoBaHus NO3BOIAT OLIEHUTD MPOHUIIAEMOCTD
wracTta k, 061y CKUH-(akTop St (KOTOPBIH
Jlo/keH 6b1Th <0), kKoaddunueHT BCC, a Takxe
HOJNYJIMHY TPEMUHEL Xf. TPETbUM IPUMEPOM ObLIA
TOPU3OHTAIBbHASA CKBAKUHA. [IJ1 TAKON CKBAKUHBI
UCCIEJOBAHUA JAIOT BO3MOXHOCTB OLICHUTD
MPOHUIIAEMOCTD K, 061 Mt CKMH-(PaKTOpP St (KOTOPBIH
JIO/KeH 6bITh <<0), koadduneHT BCC, CKUH-(paKkTop
S, a(pPEKTUBHYIO JUIMHY CTBOMNA L, 4 TAKXKE CPETHIOIO
MPOHUIIAEMOCTD B BEPTUKAJIBHOM IIJIOCKOCTH kxky .
YTO KACAETCA CTPYKTYPBI TOTOKA B JAHHOU CKBAJKHHE,
TO BHAYAJIE MBI UMEEM JIMHEUHOE TEYEHUE U3 IIACTA
K TPEIIUHAM, 3ATEM IMHENHOE TEYEHUE K CKBAKHUHE
MEXY KPOBJIEH U TOJONIBOU IJIACTA, 4 IIOTOM
pagnaIbHOE TEYEHUE B IUIACTE K CKBAKUHE.

BBLJIO OTMEUEHO, UTO TAKHE BEMU, KAK
HEOJHOPOJHOCTH IIJIACTA B IPOCTPAHCTBE,
pasHblEe MPOBOJAUMOCTHU TPEIIHMH U UX HOJIYAJINHBI,
HEPABHOMEPHOE PACTIPEJENEHNUE TPEMUH ITO CTBOJIY
U UHTEPPEPEHIINA OT COCEAHUX CKBAXKUH, BIUAIOT
HA [MOBEICHUE JABJIEHUA B IPOLIECCE UCTIBITAHUI 1
JAIOT HEONIPEJETEHHOCTH B ITOJIyYEHHBIX OLIEHKAX
napaMeTPOB. TAKKE OUEHDb BA’KHBIM ITAPAMETPOM
CIIy’KUT IIPOHULIAEMOCTbD IUTACT4, TAK KAK OH
BJIMAET HA BPEMS JTOCTUKEHH A YCTAHOBUBIIET OCA
peXnMa B CKBaKMHE. [IpH HECKOMBKHUX MUJUINJAPCH
(M1) HA AOCTUXKEHNS YCTAHOBUBIIETOCA PEXKUMA
TPEOYIOTCA MECALIBL, 4 IIPU IECATBIX U COTBIX M/ —
yoKe TOABL JIEKTOP OTMETHIIA, YTO KJIACCUYECKUE
I'THC 6pIBalOT HENPAKTUYHBL, 4 3a4ACTYIO U BOBCE
HEPEAJIBHBL. AJIBTEPHATUBOM MOXET CIIYKUTb AHATIU3
JaHHBIX 100b14U (Rate Transient Analysis), KOTOPBIH
NPEIYCMATPUBAET ITOCTOAHHBIM MOHUTOPHUHT
3260MHOI'O JJaBJICHUS, 1€ONUTA (KPUTUYHO
Ka4€CTBO JJaHHBIX). [Ipo61eMa B TOM, 4TO JIJIs1

3TOr'0 HEOOXOJUMA YCTAHOBKA COOTBETCTBYIOIINUX
CHUCTEM IIEPMAHEHTHOI'O MOHUTOPUHTIA. HaKOHEL,
JOKJIAJYUK ITOAUYEPKHYIIA, YTO JJIs1 CHUKCHUS
HEOIIPELEICHHOCTEN IIPU OLIEHKAX [IAPAMETPOB
HY>KHA JJONIOJIHUTEbHASA NH(POPMALTU OT CEHCMUKHU
U MUKPOCENCMHUKH, TPOPUIEMETPUHN, CKBA)KHUHHBIX
UMUJIKEPOB U T.IL.

ITocnegnum BeicTynAI Muxania beros, MmeHeKep
10 PA3BUTUIO PBIHKA UCIIBITAHNA CKBAKUH KOMITAHUU
IImombepske». Ero 4acTp JOK/14/1a 6bL1a CBSI3aHA
C TEXHOJIOTUAMU UCHIBITAHUH CKBAKHUH ¢ MI'PIT.

K cragusam pad6ot npu MI'PIT fOKIaA9HK OTHEC:
3anmch MuHU-1I'PIT, connpoBoxaenne MI'PIT, ouncTka
CKBa’KHHBL, IIPOBEAECHHE UCIIbITAHUM, OLICHKA
KkauecTBa MI'PIT. ITpu Be160pe komruiekca [IVC BO
BHUMAHUE CJIEAYET IPUHUMATD TAKHE (DAKTOPEL,
KAaK THII CKBAKHHBI (IIOMCKOBAs, PA3BEIOYHAs,
JIOOBIBAIONIAS), BO3PACT MECTOPOXKACHUSA, TUIT
CKBXKUHHOTO (PIION/1A, HAIMYUE HHPPACTPYKTYPHI,
BAKHOCTDb OLICHKU 3d4KAHYMBAHWA U HAJIMYHE
conpoBoxaenusa MI'PIT nogpsagarkom no I'PIT.

T'ocnoayH benoB OTMETUIL, YTO KOMIIAHUS
JIlmoMbeprke» 1151 KAYECTBEHHOM U JIOCTOBEPHOM
oneHkn MI'PIT MOXET IPEAIOXKUTD UCIIOTIb30BAHNE
COYeTAHUA [IEPEAOBLIX TEXHOJIOTUH, BKJIIOYAS CKAHED
notoka FSI, I'T ¢ cucremort ACTive, pacripeneaeHHOe
nzmepenue remneparyp (DTS) n mHOrodasHbIi
pacxogomep Vx. lanee TOKIaJ9UK 601ee NOAPOOHO
OCTAaHOBUJICA HA IPEUMYIIECTBAX U OCOOEHHOCTAX
KQX/JI0M M3 BBIIIEYIIOMAHYTBIX TEXHOJIOIUH, O
KOTOPBIX YIIOMHUHAJIA UJIH IETAJIBHO PACCKA3bIBAIN
NPEbIAYIINE JIEKTOPBI CEMHUHAPA.

B 3axmouenne rocrionyy besios NogYepKHyIL, 4TO
MMEHHO COYETAHHNE BCEX OIMHMCAHHBIX ITEPEJOBBIX
TEXHOJIOTUH OOECIIEUYNBACT KJIMCHTA MAKCUMAJIbHOM
UH(POPMATUBHOCTBIO IpU o1jeHKe MTI'PIT. OH 3ameTn,
YTO CIENUATUCTBI KOMITAaHUU J1lmoMbeprke»
OCYIIECTBJIAIOT HHKEHEPHOE COTPOBOXK/IECHUE LUK
UCTBITAHWUH CKBA’KHH, HAYUHAA OT IIOCTAHOBOK
LeJIEH U ITO00Pa OOOPYLOBAHUS U 3AKAHYUBAS
IIPOBEJCHUEM PA6OT U AHAJIU30M/UHTEPIIPETALIMEH
PE3YIBTATOB.

CiieryeT 0CO60 OTMETUTD, UTO KAXKIAOMY
U3 JIEKTOPOB CEMUHAPA «MHOIOCTaJUITHOE
3aKAHYUBAHUE TOPU3OHTAIBHBIX CKBAKUH, MJIN
CkBaxunbl ¢ MI'PTT» 10 OKOHYaHUHU BBICTYIIJIEHUAA
33/1aBAJIOCh MHOXECTBO BOIIPOCOB, U HECKOJIBKO Pa3
OOCYXKECHUS IIEPEPACTANIN B OCTPBIE JUCKYCCHHU.
Bcero 6p110 331aHO OKOJIO COPOKA BOIIPOCOB, YTO
JEMOHCTPUPYET BLICOYANIINY UHTEPEC CAYIIATEIEN K
BBIOPAHHOM TEMATUKE.

KaxapIi cirymartesb CEMUHAPA TTOTYYUIT
IIPE3EHTALINU JOK/IAIOB HA 3JIEKTPOHHOM HOCUTEJIE.

CeMUHAap 3aBEPUIIICA TPAAULIMOHHBIM
TOPKECTBEHHBIM BPyYCHUEM NMEHHBIX
CEpTU(PHUKATOB, CBUJETEIBCTBYIONINX OO YCIIEITHOM
IIPOXOXKAECHHUH KypPCa, BCEM CJIYLIATEISIM.

[TEPCITEKTHBDI

Bacuiurit AHApeeB, <BpeMs KOJITIOOHHI'a»
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T'oeopam cayuiamenu cemurapa <Mnozocmaoutiroe

3aKanueare 20PU3OHMAILHBLX CKEANCUH, UL
Creancurol ¢ MI'PID, k0mopoiti ObLt Op2aHU306H

cnevyuanucmamu Komnanuu Lnromoepoce» 8 pamxax

15-11 MencoynapooHOLl Hay HHO-NPaKmu1eckort

KoHghepenvuu <Konmrwooburzosoie mexronozuu, I'Pl1,

BHYMPUCKBANCUHHBLE PAOOMbL.

Opinions from the participants of the workRshop

‘Horizontal Well Completion with MSS” beld by the experts
of Schlumberger in the framework of the 15" International

Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference.

Anexca"ap 30TOB, 21A6HbLLL 207102,

OO0 <Iammnegpmuo-JlenurnozopcrPemCepeuc»:

— B riponuioM rogy st BBICKa3aJ1 OPraHHU3aTOPaM
KOH(EPEHIINU OXKETAHUE OPraHHU30BATh CEMUHAP,
MHOCBALIECHHBINA TeXHOIOruAM I'PIT. B 3TOM rogy Kojuieru
n3 JIlmomoéepxke» NOATOTOBUIHN KYPC, CJIOBHO IO
MOEMY 34Ka3y. 5 € yIOBOJIBCTBUEM €T'0 IIPOC/IYIIAJL
OCO6EHHO MOHPABUJIACH IEPBAS ITOJIOBUHA KYPCa.
O4eHb MHOI'O UHTEPECHOT'O! YTO-TO U3 YCIIBIIIIAHHOI'O
371€Ch TOMPOOYEM OCYIIECTBUTB Y CEOSL.

AMuTpuH TPEeThAKOB, BETyIITHUI HHKEHED-
KOHCTPYKTOP, PVIT «I1O «benopycHedrb»:

Cemunap noHpasucsa. Komnanus J1noMoepsxe» —
3TO OE3YCIOBHBIN (PIarMaH HE(PTErA30BOrO CEPBUCA.
Temartuka MI'PIT g «BenopycHedTi» O4EHb
AKTyaJIbHA. MBI Y3HAJIM MHOT'O IIOJIE3HOT'O, HOJIYYUIN
B KOHIIEHTPUPOBAHHOM BU/JIE LIEHHYIO HMH(POPMALIHIO,
KOTOPYIO OYZEM aJalITUPOBATD /11 CBOEU PAOOTBHL

BsauecnaB Cadun, 21a61biii 2007102,
000 Ypan-ZTusatin-ITHII>:

— CaMble TOJIOKUTENbHBIE BIICUYATICHUA. Takue
CEMUHAPDI HY>KHBI 111 POCCUUCKUX CEPBUCHDBIX
KOMITAHUI. Y MEHS OBUIM BOIIPOCHI K KOJUIETAM U3
JIImoMbepxKe», KACAIOMUECS reO(PU3UKU. 5 NX 321471
U IIOJTYYNJI OTBCTHL BY,HY HCIIOJIb30OBATD ITOJTYYCHHBIC
3HAHUS B CBOEI padore.

PyOMH AXMETIIHH, 2/1A6MHblIL UHICCHED,
OO0 <Iammnepmuo-AxmioburcrPemCepeucs:

CeMUHAp MOJIE3HBIN, HO, BO3MOKHO, B HEM ObLI
HEKOTOPBII U30BITOK TEOPUH. S, KAK TPAKTHUK
CEPBUCHOTIO TPEANPUATHSA, C HANOOBIITAM
WHTEPECOM MIPOCYIIA YACTH, OPUEHTUPOBAHHBIE HA
MPAKTUYECKUE PAbOTBL. OCHOBHAS IIPOI'PAMMA KypCa
ObLIA IPEIHA3HAYEHA JUIA CIIELTUATTUCTOB, KOTOPBIE
3anumarorcsa I'PIT, reosioruert, ceicMopasBeKoin. Mon
mIaBHBIA TPpOd ML — THKT, HO 1 1 13 CEMMHAPCKOT'O
Kypca a1t ce6s KOe-4TO B3SIL

JdeHuc 3aKPy>KHBIH, 60V Uil uHiceHep
YNPABNeHUA CKEANCUHHBIX 1NeXHOI02ULL U cepaucd,
PYTI 410 «benopycriedpnio»:

— OueHb NOHPABUIICA CEMUHAP! Y3HAI MHOT'O HOBOT'O
B Y4CTH UCCJIEOBAHNA CKBAXKUH, TposeeHus ['PIT,
TUIAHUPOBAHUSA OYPEHH S, UTO YPE3BBIYAHHO BA’KHO
JUIs KOHEYHBIX PE3YJIBTATOB. ByZieM CBOM TPO6EbI
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Alexander Zotov, Chief Geologist, 1atnefi-
LeninogorskRemService, LLC:

Last year I wished the organizers of the Conference
held a workshop on hydraulic fracturing. This year, our
colleagues from Schlumberger have presented a course
as if to my order. I was happy to attend it. The first half
of the course was of special interest to me. It was so
fascinating! We will try and put in practice some of the
ideas we learned about.

Dmitry Tretjakov, Lead Design Engineer,
RUP PO Belorusneft:

Iliked the workshop. Schlumberger is an
unchallenged authority in the oil and gas service.
Multistage hydraulic fracturing is a high priority issue
for Belorusneft. We have got beneficial and valuable
information in a concentrated form and we are going
to get it adapted to our activities.

Vyacheslav Safin, Chief Geologist,
Ural-Design-PNP, LLC:

It was ultimately positive experience. Russian service
companies need such workshops. I had some questions
to my colleagues from Schlumberger in connection
with geophysics. I asked them and got the answers.
I'am going to apply the knowledge I received in my
work.

Rubin Akhmetshin, Chief Technology Olfficer,
Tatneft-AktyubinskRemService, LLC:

The workshop was useful, but perhaps, it was
focused on theory a bit too much. I am involved
in industry practice as a representative of a service
entity and I found the discussions of practical issues
most motivating. The basic program of the course
is designed to cover the needs of those whose work
is connected with hydraulic fracturing, geology and
seismic survey. My major area is coiled tubing but I also
managed to get something out of the workshop.

Denis Zakruzhny, Lead Engineer, Downbole
Technologies and Service Department,

RUP PO Belorusnefi:

Iliked the workshop! Ileaned a lot about well
surveying, performing of hydraulic fracturing and
planning of drilling operations, which is vital for the
end product. The information I received there will



3aIIOJIHATD IOy YEHHBIMU 3/1€Ch 3HAHUAMU. /1711 HAC
TexHosorus MI'PIT — HOBas, Mbl €€ IIPUMEHAEM IIEPBLIA
roJl ¥ CTPOUM IIJIAaHBI Ha 6yyiee. [JIoaToMy CIOXKHO
IEPEOLIEHUTD OIIBIT, KOTOPBIA HAM II€PEAAJIN KOJIJIETU
n3 JlmoMoepxKe», TAE 3TA TEXHOJIOI'HA OCBOEHA B
COBEPIIECHCTBE.

Anexcer BIIMBKOB, 6e0)uiiil uriceHep,
3A0 «CIT Mexamunepmao»:

— OueHb UHTEPECHBIN ceMUHaAp! Crtacuoo
poccuiickoMmy otaeneHunio ICOTA 32 ero OpraHu3saIuIo,
a xommnanuu «J1lmombep:xe» — 32 TpoBefeHME!

AMUTPU 3aAHUIEB, 6e0) Uil PACnOPAOUMEb
pabom no KPC uIIHII, OAO <Iammepniv»:

— 5l Ha TaKOM CEMUHAPE BIIEPBLIE. Pacmuput 11
Cce6s1 PAMKHU TOT'O, C YEM MBI Pa6OTAEM, TOUEPITHYIT
MHOT'O UHTEPECHOT'O U OTHOBPEMEHHO MHOT'O TTIOKA
HETMOHATHOTO. B 4aCTHOCTH, B INIAHE CEMCMOPA3BEIKU.
XOTeNOCh 6BL, UTOOBI B OYAYIIEM JOKIAAbl CEMUHAPA
HOCWJIN 601e€ IPUKJIIAAHOM XapakTep. Hanpumep,
OBUTH IPUBA32aHBI K PA60TAM HA KOHKPETHOH
CKBAXXUHE, K pabOTaM, IPOBOJUMBIM HA OIIPEEIEHHOM
OOBEKTE.

Baaguciaas KO9eTKOB, 6e0)uyuii uHicerep,
OO0 Kozanvimrepmezeopuurar:

— Y4aCTHUKOB CEMHUHAPA C KAXKBIM I'OIOM
CTAHOBUTCSA BCE OOJIBIIE U OOJBIIE. TEMATUKA TAKIKE
CTAHOBUTCSA BCE OOJIEE AKTYAIBHOU, BCE HOBBIE
POO6JIEMBI 3aTPATUBAIOTCS, B YACTHOCTH, B HBIHEIITHEM
Kypce oT «ILmoMbepxke». DTO OYEHB MOJIEZHO B IJIAHE
pacmupeHus 1podECCUOHAIBHOTO KPyro3opa. BaxxHo
HE 3aIUKJIMBATHCA TOJIBKO HA KOJITIOOWHTE, 4 0OOPAIaTh
BHUMAHHE U HA COMTyTCTBYIOIINE HATIPABIEHUA. DTOT
CEMUHAP HAMHOI'O MHTEPECHEE, YEM NTPEABIAYIIHE,
MPOXOAMBIIHE B PAMKAX KOH(PEPEHIUH.

Baagumup CKYPHXHH, 3AMeCMumesis
HAUANBHUKA MEXHUYECKO20 0moend,

OAO «BoposuMCKLIL KOMOUHAM 021HEYNOPO6»:

— MHe ceMMHAap NOHPABHJICS, HO ObLJIO IOBOJILHO
MHOI'O HEIIOHSATHOI'O, IOTOMY YTO HEKOTOPBIC
CHENUaIbHbIE JJOKIAAbI ObIN IIPEIHA3HAYEHDI TOIBKO
Y3KUM CrienyagnucTam. Ho B 11€J10M 6bIJIO MHTEPECHO
MPOCYIIATh 3TOT KyPC, YTOOBI PACIIUPUTD CBOK

KPyrosop. 2

allow me to fill up my skill gaps. Multistage horizontal
wells completion is a new technology for us, it is the
first year when we apply it, and we plan to use it in

the future. So the more valuable is the experience our
colleagues from Schlumberger shared with us, because
they have mastered this technology to perfection.

Aleksey Vshivkov, Lead Engineer,
SP MeKaMineft, (JSC:

An extremely interesting workshop! I am grateful to
the Russian Chapter of ICOTA which organized it and
to Schlumberger whose experts held it!

Dmitry Zaitsev, Lead Administrator, Well Workover
and EOR, Taineft, JSC:

It is the first workshop of such kind for me. It showed
a broader perspective of our work and revealed lots of
interesting facts though some of them remain unclear
to me, in particular, those relating to seismic survey. I
would like the reports at future workshops to be more
application-oriented. For example, it would be great if
they were connected with specific operations carried
out at certain wells or field facilities.

Vladislav Kochetkov, Lead Engineer,
Kogalymneftegeofizika, JSC:

The number of workshop participants is increasing
year after year. The issues chosen grow in importance
and new problems get covered by the discussions,
and Schlumberger experts have also contributed to
this list. Such workshops are essential for professional
enrichment. It is important not to stay within the
boundaries of coiled tubing and pay attention to
the related activities. This workshop is by far more
promising than the previous ones.

Vladimir Skurikhin, Deputy Head of Technical
Branch, Borovichi Refractories Plant, JSC:

I'liked the workshop though I didn’t understand
some things in special reports which were intended for
experts in specific narrow areas. However, in general,
the workshop helps to broaden horizons.

Sergey Kuzub, Head of External Service
Department, RUP PO Belorusnefi:

Schlumberger is justifiably viewed as the locomotive
of the oilfield service market. The practical part of 2
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Cepreri Ky3yo0, Hauansrux
CYoHcObL BHEULHE20 CePBUcd,
PYTI J10 «benopycrepmo»:

— «IImoMOepsKe» CIPABEIIIMBO
MO3ULIMOHUPYETCS KAK JIOKOMOTUB
Ha HE(PTECEPBUCHOM PbIHKE. Hac B
CEMUHAPE 3aMHTEPECOBATIA IPEXKTE
BCETO NPAKTUYECKASI CTOPOHA —
OCOOEHHO TO, KAK KOMITAHH S PEATTUZYET
CBOH IIPOEKTHI IO (PPEIEPOBAHUIO ITPU
nomomy FTHKT, kak OHA BBITIOJIHSIET
JIOBUJIBHBIE PA6OTHL MBI B HACTOAIIEE
BPEMA OCBAUBAEM PBIHOK 34114 THOU
Cubupy, y HaC TaM padoTaeT PIoT
I'HKT. I[TmaHupyeM TAKKe TOBOJUTD
padorsl o I'PIT. Borarenmmuii
PO ECCUOHATBHBIN ONBIT KOJLJIET
u3 J1lmomobeprke», Tuiepa OTPACIH,
KOTOPBIM OHH IIEPO MOAETIUINCH CO CAYIIATEIAMHA
CEMUHAPA, 00A3ATENIBHO IPUTOJUTCA HAM B Oy TyIIeH
paoore.

AMuTpuH BHYKOB, nauanvrux yuacma l HKT,
OAO Kozanwimregpmezeopusura:

— MBI C KOJUIETAMH yY4CTBYEM B CEMHUHAPE
Y KOH(PEPEHITUHU BTOPOI roft HoApsa. bepem
MH(MOPMAIUIO OT CTAPIINUX IO ONBITY TOBAPUIIEH,
OT T€X, KTO HA PBIHKE PA0OTAET YHKE JIET AECATD-
MATHAATD, B TOM I'Oly — OT KOMIIAHUU
JIImombeprke». HabnpaeMcs HH(pOPMALIUH, YTOOBI
pa3BUBATHCH, pacTu. [IpueseM emie He OauH pas!

Anexcanap CrpsIxapb, 3aMeCniumens
2eHePaIbHO20 OUPEKmopa no mexHoI02uUL,
OO0 HTI] «3DPC»:

— OueHb ITOHPABUJICA CEMHUHADP.
BBICOKONTPO(PECCUOHATBHBIA U UHTEPECHBI.
S noueprnyn gy cebs1 MHOT'O HOJIE3HON HH(POPMALTHMN.

Oenuc Bopoobés, HaudaibHLK omoeda
CMPoOUmeLEmed U PemoHma CKEAXCUM,

PYIT 10 <benopycredmos:

— CeMMHAp npo1IEsI Ha JOCTOMHOM YPOBHE. BplIO
MOK433aHO JIOCTATOYHO MHOI'O MHTEPECHBIX PAa3pabOTOK,
TIO/IXO/IOB K BBIOOPY OO'BEKTOB U IIPOBEAECHUIO HA HUX
PpaboT, IO UCCIIEJOBAHUIO CKBAXKHUH U IOJIYYEHHIO
PE3YNBTATOB C ITOCJIEAYIOMUM UX AHATU30M. J1J15
HAC 3TO OYEHD AKTYAJILHO, IIOCKOJIBKY MBI TOJIBKO
HA4aJI1 OCBAUBATH HETPAJUIIMOHHBIE 32JIEKH HEPTH,
NPUYPOYEHHBIE K CJIAHIIEBBIM KOJUIEKTOPAM U
MOJIYKOJIJIEKTOPAM.

Anexceri Poros, seoyuyuil zeogpusux 1170,
OAO KozanwsimHegpmezeophuuras:

— CeMuHap NoHpaswiIcs. He coBceM, KOHEUHO, BCE
OTKPBITO, HO TEM HE MEHEE OOII1AsI KAPTUHA IIPOBEACHUS
paboT noHsATHA. JIEKTOPBI CEMUHAPA, 4 B Ky/Iyapax — U
CIIyIIATEIN APYT C JPYIOM JESATCS MH(OPMAIIUCH.
OueHb UHTEPECHO Y3HABATh, KAKUX BBICOT JJOCTUIIN
KOJUIETU-KOHKYPEHTBI, YEM JIBIIINT PBIHOK.

Jenuc COKOJL, DYKOBOOUME b 2PYNNbL PEeMOHMA
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the workshop was of special interest to us, especially
the methods used by the company to implement

its coiled tubing mill-out projects and to perform
fishing operations. We are currently developing the
market in Western Siberia and have a coiled tubing
fleet working there. We are also planning to perform
hydraulic fracturing operations. Schlumberger, being
the industry leader, has the most extensive professional
background and its experts were generous to share it
with the workshop participants. We are sure to use it in
our future work.

Dmitry Vnukov, Head of CT Department,
Kogalymneftegeofizika, JSC:

My colleagues and I have taken part in the
conference and workshop for two years. We come
here to obtain information from those who are
more competent and have been in this market for
decades, Schlumberger being one of such sources of
information. We rely on this information to help us
develop and go ahead. It is definitely not the last time
we are attending the conference!

Alexander Strykhar’, Deputy General Director,
Technologies, ZERS, LLC:

I am very impressed by the workshop. It maintains a
highly professional level and keeps us motivated.
I personally find its information very useful.

Denis Vorobjev, Head of Well Construction and
Repair Department, RUP PO Belorusnefi:

The workshop was held in consistency with high
standards. It presented a good deal of innovative
solutions, a range of approaches to selecting sites
and putting them into operation, methods of well
surveying and analyzing the results achieved. It is of
special importance to us as we are only starting to
exploit unconventional oil deposits, including shale oil
reServoirs.

Alexey Rogov, Lead Geophysicist, Technical
Engineering Department, Kogalymneftegeofizika, JSC:

Iliked the workshop. There are still questions
remaining, but, the overall picture is clear. The



cxsadncun TII dlosexregpmezas»,
00O JIVKOHJI-3anaonas Cubupos:

— CeMHHAap OYEHB 37J0POBO IpoiiesL. JKHBoe OOITeHHE,
HEIIOCPEACTBEHHAs [IEPEAYa OIIBITA JOPOI'OI'o CTOAT.
Crracu6o!

Muxaua I'BO31b, 12ep6blil 3amecmumeio
2eHePaIbHO20 OUPEKMopa — UCHOJIHUIMEILHBLIL
oupexmop, OO0 HIIO <bernmolexronozuu»:

— OueHb UHTEPECHBII O6YyYaION U CEMUHAP. MHOTO
IOJIE3HOI'O B IOKJIA/IAX IIPO3BYYaJIO. BObIIe BCEro
THOHPABHJIOCH TO, YTO ObLJ 33/JaH OPE/ICICHHBIHN
BEKTOP BHYTPHUCKBA)KMHHBIX PA0OT. Brieuarnenue
o4deHb xoporee! [paMOTHBIE CIIEUAINCTHI,
3aMeYaTeIbHbIE JOKIA/bl, OCOOEHHO MEHS BIICYATINIIO,
KaK OBLIU U3JIOXKEHBI TEXHOJIOTUH IO 3aKAHUYUBAHUIO
CKBAKUH. TaKHe CEMUHAPbI, HECOMHEHHO, HYKHBI,
HOTOMY YTO 3TO HE TONBKO PR HOBBIX TEXHOIOTUH,

HO W HETIOCPEACTBEHHASA IIEPELadd 3HAHUH. MbI,
CIIEIIUAIUCTBI U3 PA3HBIX KOMITAHU Y, pA60OTAIONINE HA
CKBaKMHAX, COOPAJIUCH 3/1€Ch, B OJJHOM MECTE, YTOODI
HOOOIIATHCS, YCIIBIIIATD APYT APyTd, ONPEICIUTD HOBBIE
HAIIPABJIEHUS CBOEH PAOOTHL

MaxcuM THHBKOB, 2/1A6HbLIL IMEXHONI02 110
KONI0OUH2086IM MmexHon02uaM omoena l T,

OO0 dasnpom 2eopecypcs:

— MHe 6110 O4EHb HHTEPECHO. ITo3HaBATENBHO!
V3HaJI ONIPEAEIEHHBIE TEXHOIOI'MYECKHE TOHKOCTH,
KOTOPBIE XOTEJIOCh ObI IPUMEHUTD Y €651 B KOMITAHUN.
I1aHMPYIO BHEAPATD.

IMaBea IoTanos, meredxncep 1o I HKT 1 oceoeriro,
OAO K «Pocredpmv> OAO «Operndyperedmuos:

— Sl He B IIEPBBIN pa3 IPUHUMAIO Y4aCTHE B
3TOM KOH(PEPEHIINU U CEMHUHAPAX. C KOMITAHUEN
IImoMbep:ke» MBI TECHO COTPYAHUYAEM YKE BOCBMOM
roz. CeMHUHAP, O3BYYE€HHBIN KOJIJIErAMHU, O4EHD IIOJIE3EH,
MOCKOJIBKY 344€T AUHAMUKY JBHKEHUA BIIEPET,

Mandpen PEcaerTHe, V1paciarouuli ouperxmop,
Schoeller-Bleckmann Darron Russia:
— Ouenb xopomur ceMuHap. IlpeseHnranumu

BBICOYAMIIErO KA4eCTBA. KOHEYHO, 3TOT KypC HE 2

workshop speakers and, behind the
scenes, the participants themselves
share information. It is always
interesting to find out what heights
your colleagues and competitors have
reached, and to understand what
makes the market go.

Denis Sokol, Head of Well Workover
Team, Povkbneftegaz Business Unil,
LUKOIL-Western Siberia, LLC:

The workshop was a success. Real-
life communication and direct transfer
of best practices are invaluable. Thank
you!

Mikhail Gvozd’, First
Deputy Director General, CEO,
Bentolechnologies, LLC:

It was a training workshop of high importance.
The reports were extremely useful. What I liked
most is that it managed to plot the vector for well
intervention. I am really impressed! Competent
experts, remarkable reports, I enjoyed the way the
well completion technologies were presented. We
need such workshops because it is not only PR for new
technologies, it is also immediate transfer of skills and
knowledge. Experts from different companies who
work on well sites have gathered to communicate, to
listen to each other and to determine new directions
for further work.

Maksim Tin’kov, Chief Process Engineer,

CT, Workover Solutions Department, Gazprom
Georesource, LLC:

I really enjoyed the workshop. It was very
educational! I learned certain technology details
which I would like my company to apply. I am
planning to implement them.

Pavel Potapov, Manager, CT and Development,
Orenburgneft, JSC, a subsidiary of Rosneft, JSC:

I have already taken part in this conference and its
workshops. We have maintained close cooperation
with Schlumberger for eight years. Their workshop is
very useful as it sets the pace for further progress.

Manfred Fosleitner, Managing Director, Schoeller-
Bleckmann Darron Russia:

A very good workshop. High-quality presentations.
Although the issues covered are not directly related
to our current business, I, as an petroleum engineer,
found them extremely interesting. Well done!

Vladislav Ignatjev, Chief Technology Officer, INK-
Zapad, GJSC:

I'am a man of practice. I enjoyed reports on
equipment. In general, I am 95 per cent satisfied
with the workshop. There is only one thing to note —
although I speak English I would like all presentations
to be executed in Russian as we meet here, in Russia.
In all other respects, everything has been great! 2
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KA4CAETCA HANIPAMYIO HAIIETO CETOAHAIIHETO OU3HECA,
HO MHE, KaK UHXEHEPY-HEPTAHUKY, OH ObLIT OYEHDb
uHTepeceH. OnyHas pabora!

BiaaguciaaB UTHATBEB, 2/1A6HbLIL UHIICCHED,
3A0 HIHK-3anao»:

— S npakTukK. O4eHb UHTEPECHO OBLIIO CIYIIATh
O wKeJe3e». B 11eJ1oM ceMHUHAP MEHS yJOBJIETBOPUIL
OPOIICHTOB HA 95. OHO 3aMEUYAHHE: XOTEJIOCH ObI, XOTS
51 3HAIO AHIVTTUHCKUH, YTOOBI BCE MPE3EHTAIIUH ObLITH
O(POPMIIEHBI UCKJIIOUUTEIBHO HA PYCCKOM A3BIKE, BE/Ib
MBI K€ B Poccun. A Tak — BCE KJIIACCHO!

Ouer BouH, ouperxmop Ol (2. Huxcresapmosck),
OO0 «Dpar/DKem-Bosnza»:

— CeMMHAp NOHPABUJICA. Halma KOMITaHW s HE BIEPBLIE
IIPUCYTCTBYET HA CEMUHAPAX, IIPOBOJAUMBIX B PAMKAX
JIAaHHOU KOH(ePEHITUU. 17151 POCCUHCKUX CEPBUCHBIX
KOMIIAHUH OYEHB MTOJIE3HO OBIBACT IOYEPITHYTH OITBIT
3apyOEKHBIX KOJIJIET C BO3MOXKHOCTBIO BHEJJPUTD
€T0 3/1ECh /I TAKUX 3AKA3YUKOB, KAK «['a311pOM»,
«PocHePT>, JTYKOWUIT> 1 APYTUX YBAKAEMBIX
JIOOBIBAIONTNX KOMIIAHIIA.

Poman KOpOTKOB, criyoerm 5-20 kypca PI'Y negbmau
u 2asa um. M. I'yorxumna:

— CeMHHAap 141 BCEOOBEMITIONTYIO MH(POPMAITHIO IO
3aABJIEHHON TEMATHUKE. B yHUBEDCUTETE 3TA TEMATHKA
NPOXOAMTCA HETOCTATOYHO NOAPOOHO, 4 3[1ECh
CENUATUCTHI 3 «1lmroM6ep:Ke» IPENOAHECTN €€ OYEHD
IMHUPOKO. MHOTrOCTaAUuMHbINA I'PIT, KONTIOOMHTOBBIE
TEXHOJIOTHH — 3TO Oyayinee He(PTEra3oBOro ceppuca. 5
COOHPAIOCH B 3TOU chpepe padoTaTh NOCJIE OKOHYAHHUS
YHHBEPCHUTETA, IOITOMY MHE XOYETCA 3HATD O CAMBIX
MEPEJNOBBIX TEXHOJIOTUAX KaK MOXKHO O0sblIe. Crracnb6o
OPraHM3aTOPaM CEMHUHAPA!

KoucranTuH BypauH, 21a6Hoiil mexrono
10 8HYMPUCKBANCUMHIHBIM ONEPAUUAM, KOMILAHIA
dIlnombepoce»:

— Sl HEe MOr'y OLIEHMBATH CEMHUHAP, IIOCKOJIBKY
NPHUHAJIEKY K YUCTY ETO OPIraHU3ATOPOB U JIEKTOPOB
OJTHO¥ M3 yacTei. [1711 MEHS ITIABHOE, YTOOBI HAIl KYPC
TIOHPABHJICA CIYIIATEIAM. MBI TOCTAPAIUCH ITOKA3ATh
JNEHUCTBUTEIBHO KOMIUIEKCHBIU MOAXO] KOMITAHHUU K
PEMEHNIO PsI/JA HEIPOCTBIX BOIIPOCOB. Hy 4 HACKOIBKO
3TO OKA3JIOCH [OJIE3HO JIJIA CIIYIIATENECH, TIOKAXKET
Bpemsi. ©
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Oleg Voin, Director of Separate Business Unit
(Nizbnevartovsk), Fracjet-Volga, LLC:

I enjoyed the workshop. Our company also took
part in previous workshops held in the framework of
this conference. It is often useful for Russian service
companies to learn from the experience of their
foreign colleagues and get an opportunity to use it
for the benefit of their clients, including Gazprom,
LUKOIL and other recognized oil and gas producers.

Roman Korotkov, Student, The LM. Gubkin Russian
State University of Oil and Gas:

The workshop has given comprehensive
information on the issues included in the agenda.
The corresponding course we have at our university
does not provide enough details, while Schlumberger
experts have covered so many aspects. Multistage
hydraulic fracturing and coiled tubing technologies
represent the future of the oil and gas service. I am
planning to work in this sphere after graduation and I
want to know as much as possible about the cutting-
edge technologies. Thank you so much!

Konstantin Burdin, Well Intervention Domain
Champion for Intervention & Diagnostic/Matrix
Stimulation, Schlumberger:

Iam not entitled to give assessment to the workshop
asIam one of its arrangers and speakers. I believe
that our major mission was to create a course which
our participants could enjoy. We tried to present an
integrated approach to the solution of challenging
problems. Time will tell whether it was useful for our
participants. ©




TonbKo opu2uHanbHeIe 3anyacmu!
TonsKo npogheccuoHansHeie yenyau!

CEPBUC KONTIOBYHIOS0r0 O50RYLOBAH
TENEPL EWE NOCTYMHEE

Komnanus «MawOwun» (Poccuitckas ®egepaums) —
ohuuManbHbIN NpeacTaBuTeNb No CEPBUCHOMY 0BCAYXKUBaHWIO 0DOPYA0BaHMS
C3AQ "OUOMALL" (Pecnybnuka benapycs).

OCHOBHbIE HaWK YCNyru 3To:

» [apaHTuHOE 1 nocnerapaHTuiHoe obcnyxusaHue 0bopyaoBaHMa
npoussoactea C3A0 «duamatly»

* [poBeeHue nycko-Hanago4Hbix pabot 1 0byyeHne creuranucToB 3akas4mka

» [IpoBeaeHne paboT no KanuTanbHOMY PEMOHTY U MOAEPHU3aLMM
oBopyaoBaHus

* [TocTaeka 6e3mydToBON ANMHHOMEPHOW TPYObI

» [locTaBka opur1HanbHbIX 3anacHbix YacTen U UMNOPTHOM KOMMNEKTaLmuu,
B TOM YYChe C pervoHansHoro cknaga B r. Cypryt

Ha nnowagsx cknaga uMeeTcs WHPOKWM acCCOPTUMEHT OPUrMHanNbHbIX
3anacHbIX YacTei, MIMNOPTHON KOMNAEKTALMM U PacXOAHLIX MaTepuanos
ANA KONTHOMHIOBOro, HarHeTaTeNbLHOro U a30THOro 06opyAOBaHKS,

a TaKxke obopynosanusa ans P

Mb! nOCTOSHHO paclMpsaeM aCCOPTUMEHT NPOAYKLMM, YTO B Brvkaiiwee
Bpemsi No3sonuUT YAOBAETBOPATL NMiobble Ballm 3anpocs!.

Mbi roToBLI OpraHM30BaTh AOCTABKY KOMNAEKTaLWUmM Co cKraaa
B noboe yaobHoe ansi Bac MecTo B kpaTyanwme cpoku!

www,maShOil Tu Poccun, 119017, r. Mocksa

MNeixeBCKWA Nep., 4. 5, ctp. 1, odwmc 224
OTOEN NPOOAMN Ten. +375 (29) 664-74-04
+7 (916) 965-81-01
CKNAL e r. CypryT E-mail: sales@mashoil.ru

yn. Bypoeas, a. 6, 1 at. OTAEN CEPBWUCA Ten. +375 (44) 775-06-75
Ten. +7 (922) 256-59-89 +7 (987) 478-42-26
KonecHuk Anekcanap E-mail: dmitriy.klimovich@mashoil.ru




N306paHHbIe Te3uckl 15-n Me)xxpyHapoaHon
Hay4YHO-NMpPaKTUN4eCcKou KoOH(pepeHunn
«KonTioOuHrosbie TexHonorvm, I'PI,
BHYTPUCKBa)XXVIHHbIE paboTbI»

The Chosen Abstracts of the 15t
International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing
and Well Intervention Conference

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

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

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

OCHOBHBIE HATIPABIEHUA JEATETBHOCTU:

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

m [IpOn3BOACTBO OOOPYOBAHNUS, B TOM YHCJIE:

* KOJITIOOMHT'OBBIX KOMILJIEKCOB;

* 430THBIX HAIHETATEJIbHBIX KOMILIIEKCOB;

* KOMIUIEKCOB OOOPYJOBAHUA IS TUIPABIAYECKOTO
Pa3phIBa IJIACTA;

* KOMIUIEKCOB ITOBBIIEHUA HEPTEOTAAYH IIACTOB;

* [IEMEHTUPOBOYHBIX KOMILIEKCOB;

* BHYTPUCKBAXKUHHOI'O OOOPYJOBAHUA.

m KOMIUIEKCOB 15t OYPEHUSA U3 TOPHBIX BEIPAOOTOK.

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

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

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



Bonee 300 exuHNI 0OOPYJOBAHUA IPOU3BOACTBA

I'pynnsl @H/] pabOTAIOT HA TEPPUTOPUN

crpan CHIL Bosee 15 neT yCremnoro oneTa 1o

CO3JAaHHIO MHHOBALITMOHHOT'O O60PYI0OBAHUSA IS

BBICOKOTEXHOJIOTUYHOT'O HE(PTETA30BOIO CEPBUCA,

paHee MPOU3BOAUBILIETOCS TOJIBKO B CTPAHAX AJIBHETO

3apy6eEKbs, MO3BOJIAIOT HAM CETOHSA NPEMJIOKUTD

HEPTECEPBUCY KOMITJIEKCHOE OTEYECTBEHHOE

pEIIEHNE OCHOBHBIX TEXHOJIOIMYECKUX 32124, MBI

MOJIATA€M, YTO TOJIBKO KOMIUIEKCHOE PEIIEHNE HA

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

HA YPOBHE JIyYITNX MUPOBBIX CTAHJAPTOB, TO3BOTUT

OTEYECTBEHHOMY HE(PTETA30BOMY CEPBUCY N30€KATD

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

Pa3BUTHIO MHHOBALIMOHHOI'O OTEYECTBEHHOI'O

HEPTETa30BOIO CEPBUCA:

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

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

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

CTUMYJIAITUA IVIACTA MHOTO30HHBIX CUCTEM
3akaHauBaHuia Ha THKT

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

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

CoBpeMeHHBbIE TEHACHIIUH Hed)TecepBHuCca —
MPEIIOKEHUA MMPOU3BOTUTES

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

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

B oxs1azie mpeicTaBIeHbl COBPEMEHHBIE 2

The Chosen Abstracts of the 15t
International Scientific and Practical

Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference

a complex domestic solution for the main technology

tasks. We think that only complex solution on the

base of domestic equipment manufactured on a level

with the highest world standards will allow our oilfield

service to avoid both technological and political risks.

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

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

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

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

CT Stimulation of Multizone Completion
Systems

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

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

Modern trends of oilfield service. Offers
from the manufacturer

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

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

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

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

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

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

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

B noknaze pacCMOTPEHBL:

e I'UIPOANHAMUYECKUE UCCIIEAOBAHUS IPH

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

HOPMAJIN3a1M1 CKBaXKUH ¢ AHIT/I

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

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

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

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

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

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

JlaHHBIN JOKJIA]] OTTUCBIBACT LIEJICBOE UCCIICAOBAHHE
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N36paHHbIe Te3ucbl 15-n
Me)xayHapogHoOn Hay4HO-
npaKkTn4eckon KoHdepeHUn
«KonTioOMHrosble TexHonorum, P,
BHYTPUCKBa)KUHHbIE paboTbi»

The following items are considered in the report:

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

HHBCCTI/IHI/IOHHHC IIPOECKTHBI B
He@TEerazoBoM KOMILIEKCE

PA HUT'HJIOB, kommepueckuil oupexmop
OO0 Iexrocmpotinuunz»

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

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

NGDU Chekmagushneft

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

Investment projects in O&G complex

Ruslan IGILOV, Commercial Director at
Technostroyleasing, LLC

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

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

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

IIpuMeHeHHe a30THBIX YCTAHOBOK
mpu padore c THKT

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

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

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

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

Application of nitrogen units during
CT operations

Konstantin DUBOVITSKIY, Deputy Director, Production
Engineering, NefteHimPromPovolzhje

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

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

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

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

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

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

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

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

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

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



3aTPATHI HA ITIPOBEACHHEC KAITUTAJIbHOI'O PEMOHTA
CKBaKHH.

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

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

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

IIpumenenue 'HKT 11 ynipaBieHUs
mydTamu MI'PII

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

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

B asrycre 2014 rozaa B 3anagHou Cubupu 614

IIPOBEICHA OJIHA U3 IIEPBBIX PAGOT MO JAHHOM 3
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motor improves the milling quality and increases

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

Application of Coiled Tubing for controlling
port MSF

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

1. Bypenue npu nomoiu B3/,

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

2. TuIpOMOHUTOPHOE GYpPEHHE.

2.1 PapnanbHOE BCKPBITHE IIIACTA.

The Chosen Abstracts of the 15t
International Scientific and Practical

Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference

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

latest advancements in the field of robotics and

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

Main development trends of directional
drilling assemblies

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

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

1. Drilling with the use of downhole motor

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

2. Jet drilling.

R2.1 Radial drilling,

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

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

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

2.2 KucyorocrpyrHoe 6ypeHHe.

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

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

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

YCIIYT.

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

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

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

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

2.2 Acid jet drilling.

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

He 3a0yabTe noanucaTbca
Ha XypHan

«BPEMS KOJITIOBUHTA»!

NoanucHoun nHpekc - 84119
(«Pocne4vaTtbn»).
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OonbIT NPUMEHEHUA 5
KOJITIOBMHIOBbIX TEXHOJIOI'UU
HA MECTOPOXAEHNAX TATAPCTAHA

P.M. AXMETIIUH, riaBubii nHkeHep 000 <TarHe@Th-AKTIOONHCKPeMCepBHC>
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Cez200ms Hamecmopoxcoenuax Tamapcemaria 20% 6cex KanumaabvHblLX Pemornos CK8ANCUM
BLINOIHACTCSA C NPUMEHeHUeM Koamrobunza. B cpeonem nposooumca okono 1000 ckeaxcuno-
onepayuii 8 200. HarxonerHoill 0noim no3eonaent nposooums WUpPOKUuLl cnexmp paodom.

YpasiaeHue pa3padoTKOH He(DTIHBIX 3a/T€KEH:
¢ OTKJIIOYEHHE OTAEIBHBIX IVIACTOB M TOPU3OHTOB [IEMEHTHBIMU 32JTUBKAMU U Pa36yPUBAEMBIMHU TAKEP-TIPOOKAMY,
e HM30a1MOHHBIE PA6OTHI C IPUMEHEHHUEM HA/JyBHBIX ITAKEPOB.

HHaTeHCH(DHUKAIIH IIPOIECCOB IIPHUTOKA:
* JlenpeccuoHHOE U penpeccunonHoe OI13;

PybuH Mypapucosuy

* Bu6pOBOTHOBOE BO3/ICHCTBHE; AXMEeTLIWH, BbICTYNUBLUN nc
* 3akauka pearenToB MVH; OOHOUMEHHbIM JOKJTaAOM Ha
* OII3 crryckoM THKT no MexxTpy6bHOMY IPOCTPAHCTBY; 15-n Mex LyHapo JHOM H ay4yHo-

b praBIISICMI)II/I KHCJIOTHBIY PA3PBIB IJIACTA. n pa KTVIL'eCKOl‘;I KOH cpe peH Lmn

«KonTiobMHrosble TexHonormu,
CrnenpajbHbIE PA0OTHI:

* JINKBUJAINA, DETUKBU/IAIINA CKBAKIH; [P, BHyTPUCKBaXMHHbIE

* CeJICKTUBHBII JIOCTYI B CTBOJIBI MHOI'OCTBOJIBHBIX CKBAJKHH; paboTbI», ObiN NPU3HaH OAHNM
* BriMpiB mponmanTa rmoce I'PIT; 13 TpEX JTYHLUNX OOKJ1IaA4YNKOB

* TIpOMBIBKA, OTPE3AHUE 3A0UTHIX U NPHUXBA4eHHBIX HKT; KOoHdepeHuUN.

¢ Pa36ypuBaHUE IEMEHTHBIX MOCTOB.

C pa3BUTHEM TEXHOJIOTHH OYPEHHA M HKCILUTYATAIHH I'OPHU30OHTAIBHBIX CKBAKHH IIPOBOJHTCA MHOT'O
OIIBITHO-IIPOMBINIEHHBIX H AKCIIEPHUMEHTAIBHBIX PA0OT, TAKHX KAK:

¢ JlocraBka reopusznyeckux npudbopos Ha 'HKT ¢ kabeneM npu UCCIECIOBAHUYU FTOPU3OHTAJIBHBIX CKBAYKUH;

* CeJNIEKTUBHBIE OOIBIIEOOBEMHBIE OOPAOOTKH TPU3A60MHON 30HBI C IPUMEHEHUEM HA/TYBHBIX TAKEPOB;

¢ PazbypuBaHuEe NOPTOB MHOTOCTAAUMHOTO ['PIT;

e ITITnopu MHOrocragurinom I'PIT;

* VaaJieHUE 3arIyHeK (PUIbTPa 06CAaTHOMU KOJIOHHBI Hd OUTYMHBIX CKBAKUHAX.

3. JOCTABKA ABTOHOMHbIX IMPUBOPOB MPU NCCNEAOBAHNN TOPU3OHTAJIbHbIX CKBAXWH

C Lenbio NoBbIWeHUs 3P deKTUBHOCTI SKCMyaTaumm
rOPU30OHTASIbHbIX CKBaXWH, BbISIBIEHUS UICTOYHUKOB
00BOAHEHWS, HepaboTaloLMX y4aCTKOB yBENNYMBAETCS
noTpebHOCTL NpoBefeHUs reodU3nYecKuX NccnefoBaHNN

i 1. CIEyTE TR wedisa bl & Pl
KeomoGmrosan yeranoms " R B TaKUX cKBaXuHax. CyLiecTBOBaBLUME PAHEE TEXHONOTUN
] nccnefoBaHus C MPUMEHEHMEM XeCTKOro reousmyeckoro
2. Commcolipaiin Janpacin - kabens He obecneymBaloT LOCTAaBKY NPMOOPOB J0 32605 B

CKBaXMHaX C MPOTAXEHHOCTbIO FOPU3OHTaNbHOro CTBONA
6onee 150 m. PaHee HaMu coBMecTHO ¢ THI-Tpynn ans 3Tmx
uenen ncnonb3oanacb FTHKT 1 aBTOHOMHBIM KOMMEKC
npu6opos.
Comamanima npaion Ons co3paHusa genpeccmm NpuMeHsnacs TEXHONorus
KOMMpeccMpoBaHna Yepes Nnyckosble My Tbl Mnu
LMPKYNALUNOHHBIN KnanaH Ha THKT.

[JaHHbIN MeToA UccnefoBaHUs UMeN CyLLEeCTBEHHbIE
HepocTaTKW. Bo-nepBbIx, oTcyTcTBOBana uHdopmaums
B peXuUMe peasnibHOro BpeMeHM O LJOCTaTOYHOM YPOBHe
co3paBaeMol fenpeccnn, BoO-BTOPbIX, Aenpeccus
co3paBanacbk ckaikoobpasHo, YTO MCKaXalno pe3ynbLTaThl
nccnenoBaHumn.

A i Koo

e it il it

Bopoma HKT -

I'nfican 1pvia
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4. AOCTABKA TEO®PU3INYHECKUX MPUBOPOB HA THKT C KABEJIEM

1o TAC 18 T TR et Tl
o,

ARSI e 8 g TR KT
vl & virfar

C 2013 roga gna AocTaBkm reopmsmyeckmx npnubopos B
rOPU30OHTaNbHbIN y4aCcTOK CTBOMA CKBaXWHbI MPUMEHSIETCs!
rmbkas Tpyba ¢ 3arnacoBaHHbIM B Hee TPEXXKUJIbHbIM
reogusnyeckmm kabenem. NMpenmyecTteom TpyObI
kabenem ABNAOTCA BbICOKasA HaAeXXHOCTb IMHUM CBA3U CO
cnyckaemMbIMy NpUbopamMm 1 BbICOKMIA MPOLLEHT JOCTaBKU
npubopoBs Ha 32601 rOPU3OHTaNBHOM CKBAXMHbI MPU
OnHe ctBona 6onee 500 M. 119 BbIABNI€HUSA UCTOYHMKA
obBogHEeHUs NpuUMeHsieTcs Komnnekc AFAT -42, uMmelowmin
pacKpbIBaOLLMNCS PacXoqoMep U LeCTb AaTYNKOB
Bflaromepa, nepekpbIBaloLLUX BECb AMAaMETP CKBaXUHbI.

[ns co3paHuns aenpeccmm NCnosb3yoTCs IKEKTOPHbIE
yctporicTBa YIIMUC (CTpyMHBIN HAcoC) CO CbeMHOM BCTaBKOM,

nossonsioLlen 3arepmetmsmposatb FHKT B cTpyriHoOM Hacoce.

Y3rNC nossonseT ycTaHaBnMBaTh Tpebyemoe 3abonHoe
[aBfeHne 1 NoaaepXmBaTh ero B Te4eHne Heobxoanmoro

BpeMeHW. K HacTosiLeMy BpeMeHM npoBefeHo 36 nccnefoBaHWI. YcnewHocTb paboT no goctaske npubopos coctaBnsieT 95%.
MakcrmanbHasi IpOTsXXEeHHOCTb FOPU3OHTaNbHOIO CTBONA, FAE NMPOBOANIIOCL UCCNefoBaHMe, cocTaBuna 530 M npu rnybuHe

CKBaXXMHbI 2700 m.

5. TEXHONOTUA MM NPYU MHOTOCTAQUAHOM TPM

*  [pesepr Texmonormi:
- also-Jets - o« Tpaitcans:
= aCobrabMaxs = aXaamubyproms
= wAbrasiFRACH — alllmombepues
= aSJy = abeiikep X

- Texuonorna sMongoose ™
aMCSn

lopu3oHTanbHoe bypeHre U MHOroCTagUHbIN
ruapopas3spsis nnacta (FPM) ctaHoBATCs BCce Gonee
pacnpocTpaHeHHbIMU onepaLmsaMn B pa3paboTke
HU3KOMNPOHMLUaeMbIX HeTEHOCHbIX NNacToB. [laHHas
TEXHOJIOr1s 3aKNo4aeTcs B NpoBeAeHNN onpeaeneHHOro
konunuectea onepaumnn MM yepe3 F'HKT c nocneayowmm
I'PM. TexHonorus no3BonseT UCrnosib3oBaTh ObbIYHbIE
LeMeHTUpYyeMble XBOCTOBMKM, UCKtOYas HEOOXOANMOCTb
B JOPOron cMcTeMe 3aKaH4YMBaHMs C NakepamMm B OTKPbITOM
CTBOJIE U (hpaK-NMopTaMu C LLIAPOBbLIM TONIKaTeNeM.

MeTop abpazveHoi nepcdopaumu (TMIM) npumeHseTcs
y>xe 6onee 40 neT, HoO C pa3BUTUEM METOA0B KYMYNATUBHOM
nepdgopaumn B BepTMKasbHbIX CKBaXXMHaX OH NOTepsn
akTyanbHocTb. CoBpeMeHHOe pa3BuTME AaHHOIo MeToaa
nepcdopaLmm CBA3aHO C pa3BUTUEM FOPU3OHTaNIbHOIO
OypeHus 1 BO3MOXHOCTbIO NpoBefeHus Heckonbkux Pl 3a
OJMVH CMYCK NHCTPYMEHTA.

B HacTofLLEee BpeMs Ha pbIHKE CyLLeCTBYeT HECKONbKO
TexHonoruu MMM npu MHoroctaguriHom P, TexHonorus
Iso-Jet (Trican Well Service), CobraMax (Halliburton),

AbrasiFRAC («LLntombepxxe»), SJ (Baker Hughes), Mongoose TM (NCS-Technology). Mpu 3ToM Ucnonb3yoTcs pa3nnyHble 3aboHble

KOMIMOHOBKMW.

B cBf131 C OTCYTCTBMEM COOCTBEHHOIrO 0OOPYAOBaHUS MOC/e U3y4eHUs pbiHKa Mo okasaHuto ycnyr no MMM ¢ THKT takumun
KoMMaHusaMu, kak «Lntombepxe», Weatherford, Halliburton, ans ocywectesneHuns TexHonornm Hamm Gbin BbIGPaH MHCTPYMEHT

pOCCVIVICKOI'O npousesoguTtend.

6. OBOPYZJOBAHWE 114 MM NPU MHOTOCTAAVUAHOM IPMN

1 2 3
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3TOT UHCTPYMEHT COCTOUT U3:

e CeKUMOHHOro rmaponeckoCcTpyHoro nepgopartopa
C ABYMS TMAPOMOHUTOPHbBIMW HacagKkamMm ¢
6-MUNIMMeTPOBbLIMU oTBepcTUaMM (1);

¢ [WapaBANYeCcKoro akops AMameTpom 69 Mm ans
npefoTBpalleH1s nepemMeLleHns nepcdopaTtopa ot
konebaHus AaBneHus B Npolecce 3aKayku abpasmeHom
nynbnbl (2);

¢ [lakepa NM-4-144 c npoxofHbIM KaHanom B 76 MM,
paccumMTaHHOro Ha yctbeBoe gasneHue 1000 atm (3);

e YctbeBon apmaTypbl A3l c NpoxoaHbIM ce4eHneM 76 MM,

TakXe paccuMTaHHOM Ha ycTbeBoe aaBneHue 1000 atm (4).

OCHOBHbIM TPeboBaHMEM K NMakepy 1 apMaType ABAseTcs
GonblUoM NPOXOAHON AMaMeTp AJis GecnpensTCTBEHHOrO
cnycka nepcdopauroHHon kKoMnoHoBkU Ha FTHKT B
HeobXoANMYIO 30HY.

Ha3eMHbI KOMMJIEKC COCTOUT U3 KONTIOOMHIOBOW
yctaHoBku MK10T ¢ rubkon Tpyboit guameTtpom 38,1 Mm.

O6opynosaHue dnota Pl cocTouT 13 6neHaepa, CTaHL MKW ynpaBneHus, bnoka MaHNGOnbA0B, EMKOCTEN A NPUrOTOBNEHUS

XKXNAKOCTU N HAaCOCHOro arperaTa.

>
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7. TEXHONOrg rnn neu MHOFOCTAE,V”;]HOM rPn HepBHe OMbITHbIE pa6oTb| MMwn
T'PM Obiny NpoBeAeHbl Ha CKBaXuHe
PomalukumHckoro mectopoxaeHus HIAY
: «A3HakaeBcKHedTb».

Pr——— ; ' - fisecs SkcnnyaTaumoHHas

' KONOHHa anameTpom 168 mm.
Topn3oHTanbHbIN CTBON 06CaxeH
LeMeHTMpyeMbIM XBOCTOBUKOM 4",
B HUXXHEMN YacTn KOTOPOro UMeeTcs
He3aueMeHTUPOBaHHbIV GUNLTP B
nHTepsane 1904-2002 m.

"‘”.m“{‘.,’t’m“',.,"«""’""" rfeopitsing i B ckBaXkuHy Ha 3" HKT Obin cnywieH
nakep MM -4-144 v nocaxeH B
FEUN s i, 3 T == NFEY A" 08, 12,3003 1 KONOHHe 6". [naHMpoBanocb NPoBecTU

Tpw ctagmn MPI.
MNepsyto ctaguio PN nposenu yepes

i He3aLeMeHTUPOBaHHYO GUNETPOBYIO

s = T — == hiie _‘.-. b A m ] !
. I,/t'h_/%.\-:"'\_‘ .-'h'-[ﬂr/f..“"\_ .-_."@' _|.,-‘\__ _,1I E. -/_ilk.r""__ ._-"\J_,- J_' Llwf\.,,-ﬂ.d v !:i:_:
f .I- \ .'- | |I ] j‘ | 1 IIH |

,‘.-
-
5
A mmreT oE

Pz m g g Ko - 0 e o wh

N[ | fl | | A | x A 4aCTb XBOCTOBMKA.

\*" LR I\ LI o 'f'l_«,'-! S M Ll ¥ Ins pa3obLeHns NepBoro 1 BTOporo

_____rl."‘ ‘H-' A k"" _J_",,Lf_ l'_“"_ x'jtgl' o \'\q:,__l L MHTepBanoB nocne nposeaeHuns NPl Ha
- o ; . nepBoW CTaAnv NPOBeNV HeAoMpPOoAaBKY

nporinaHTa 1 ocTaBUAM NPOMNMNaHTOBYIO

npo6bKy. [ns NoBbILEHNS HAAEXHOW M30MSLIMM MHTEPBANOB B KOHLLe NP ncnonb3oBancs NPOnnaHT ¢ NONIMMEPHbIM MOKPLITUEM.

Mepen npoeeaeHunem MM nposenwu cnyck Ha FTHKT aBToHomHoro npubopa K, JIM ans npresasku TpyObl no rnyouHe.

3aTeM CnycTmImM KOMMOHOBKY, COCTOSLLYIO U3 KOHHEKTopa rMppornepdopaTopa c 06paTHLIM KJlanaHOM U r’MApPaBANYecKoro
sakops. Mpuctynunn k IMMN. Co3pganu umpkynaumio ¢ pacxogom 7 n/cek npw gasneHnm 3akadkm 300 atm. [1ng cHuxeHuUs
rMAPOCONPOTUBIEHN U NOBbILLEHWS YAEPXKMBAIOLLEN COCOBHOCTM B MPOMBIBOYHYIO XMAKOCTb AobaBMnv reneobpasosatens
IMr-3 s konuuecTse 1 kr/m>. B kauecTBe abpasmrBa UCNoNb30Bascs KBapLeBbIn necok ppakumm 0,8—1,2 MM € KOHLIEHTpaLMer necka
80-90 kr/m*. Bpems nepdopaumm ogHoro nHtepsana coctasuno 40 muHyT. Mposenu MMM B 6 nHTepBanax. Jonyckom nepcdopaTtopa
[0 NepBOro MHTepBara NPoBeNu NPOMbIBKY CKBaXWHbI. MOAHANM KOMMOHOBKY W NpoBsenu BTopyto ctaguio [Pl c octaBneHvem
nponnaHToBoM NPobku ans pasobuieHns MHTepBanos. MoBTopunn paboTbl Ha TPEeTbEW CTaAUN, BbIMOHUB YeTbipe ycTaHoBku ITIM.

Ha cnepytoLert ckBaxuHe, KOHCTPYKLMS KOTOPOM cxoxa ¢ nepsoi (168-MmunnnmeTpoBas aKCrnyaTaLMoHHas KOIOHHa,
rOpPM30HTaNbHbIV CTBON 06CaXeH LLeMEHTUPYEMbIM XBOCTOBMKOM 4", B HYXXHEN YacTN KOTOPOro MMeeTCsl He3aLEeMeHTMPOBaHHBIN
¢unbtp), BoINOAHUAM MM B ABYX MHTEpPBanax no YeTbipe 1 NATb yCTAHOBOK, a Takxe Tpu ctaguu PI.

8. TEXHONIOTMA rnn NP MHOTOCTAZMNHOM PN OpHako npw paboTax BO3HUK psig npobrem.

Bo-nepBbiX, Mbl HE CMOF/IY FePMETUYHO MOCaAnNTb
nakep MM -4-144. Mpuwnock ncnonb3osatb nakep MNPO
CMPOXoAoM 58 MM U, COOTBETCTBEHHO, OTKa3aTbCs OT
Mcnonb3oBaHWs rapasnmyeckoro skops. MNepdopaTtop
ncnonb3oBanu guameTpoM 56 mm. Mpw 3Tom yBennumnnm
BpeMs 06paboTkun ogHoro nHTepBana go 50 MUH.

Ans pa3obLeHns nepBoro n BTOPOro MHTEPBanoB
nnaHWpoBany NPOBEeCTM HeAONpPOAABKY NPOMMaHTa u
oCTaBUTb NPobKy B MHTepBane 1950-2016 m. OgHako
npobka c NonMMepHbIM MPOMMaHTOM OKa3anach BbllLE Ha

MpoBinesst 94 m Ha rnybuHe 1856 M. Mocne NpoMbIBKM NponmnaHTa Ao
* Herepaemimimocts nakepa [IFM 4-144 ¢ npooaom 76 wa, HeobxoAMMOW rMyOVHbI BbisSIBUNACh HErepPMETUYHOCTb
i Hmﬁ;:ﬁrﬂim:ﬂmn Tl pe npo6Ku, 1 pa3feneHue NepBoro U BTOPOro MHTepBana
oG eHIe NNNEDIGTON NPCSIDNITS SORNND MPWLLIOCh NPOBOAUTL YCTaHOBKOW pa3byprBaemMol nakep-

AENITAPRINN M DO FEdR npoo6kwu.

* Mossmennsddi nmoc THET |ru_|5|:|p};|-:|uamln AP HENOARSOBIHNIT Mp¥ MCNONb30BaHMK KBaPLIEBOrO NecKa B KauyecTse

ERIPUEBOM MeCkD b KisecToe alpaanm

abpa3uea Habnogancs usHoc FHKT, nepdopaumoHHoro

W HacocHoro obopyaoBaHus. Ha cnepytoleit ckBaxnHe
nonpo6oBanu B kKayecTBe abpasnBa UCNonb3oBaThb
nponnaHT ¢pakumm 20/40. NMposenu MM Ha
yeTblpex UHTepBanax. M3Hoc ymeHblunncs. Pesynstat
NONOXMUTENbHBIN.
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9. PEMOHTHbIE PABOTbl HA CKBAXWHE CTEMMHOO3EPCKOIO MECTOPOXAEHUA

Cnepytolas TexHonorms —
(ppesepoBaHme Halimaka XBOCTOBUKA

HepoxowaeHue XeocToBuka A0 3aB0A NPU CNYCKe KOMOHHBI

bl < £3,

1 BOCCTaHOBMNEHME FOPU30OHTaNbHOIO
cTBona. Ha ckBaxxmHe CTenHoO03epcKkoro
MeCcTopOoXAeHUs nocsie bypeHus
©OKOBOro ropn3oHTasNbHOro CTBOMA

Npwu Crycke XBOCTOBMKA Obin nonyyeH
NpuXBaT Mo NPUYMHE OCbINaHus

nopof, XBOCTOBUK He Obin gonyLueH

[0 3a601. YacTb cTBONa ocTanacb
HeobcaxeHHou. Ham Gbino npepsioxeHo
npoBecTu paboTbl MO BOCCTaHOBIEHUIO
NPOXOANUMOCTU B FOPU3OHTaNbHOM
cTBose. Mpobnema 3akitoyanach B ToMm,
YTO HeKpYrMHas KoOMMNaHus, KoTopas
nposoauna 3ape3ky 60koBoro cTeona,
MCnosib30Bana camopesbHbI CBapHOM

Gawmak xBocToBuKa. (MpeacTaBneH Ha

doTo).

10. ObOPYJOBAHWE, NCMNOJIb3YEMOE A11 ®PESEPOBAHNA BALIMAKA N MPOPABOTKW CTBOJTA CKBAXWHbI

B30 -CT HEMIDRIL NOV 218"

: . g - —
2 i — ™
" L r—
Hafop Topuessn: gpaa &T
d=25, 36, 45, 54, §3, T2 MM BC-T0 aBYPHHTEX»

aTatiediTe-PamCapance

@ ['H

Bbino onaceHune, 4To B NpoLecce hpesepoBaHns
MOXET NMPOU30MTM OTBOPOT balimaka. Mocne nsyyeHus
BCeX 006CTOATENbCTB ObINO NPUHATO peLLIeHNe MPOBECTU
(hpesepoBaHune Habopom TopLEeBbIX hpe3 Manoro
AnameTpa C nocsiefylowmm yBenmyeHnem gnameTpa
Ha FTHKT. Mel ncnonb3osanu o6opyaosaHne NOV
(KOHHEKTOp, FONOBHOM MOAYb, 3a00NHLIV ABUraTeNb
HEMIDRIL). B cepBUCHOM LieHTpe No NMKBUAALUN
BHYTPUCKBaXWHHbIX OCNOXHEHUMN «TaTHehTb-
PemCepBuc» Obin M3roToBnieH Habop TopLeBbIX hpe3
nnameTtpom 25, 36,45, 54, 63 1 73 mm. ns npopaboTku
CTBOJa B OTKPbITOM CTBOME NCNONb30Banu ¢ppe3-gonoTo
«bypuHTex» BC70 mm.

11. PEMOHTHbIE PABOTbl HA CKBAXWHE CTEMHOO3EPCKOIO MECTOPOXEHNA

Cnyckom Habopa dpes c B3]
Ha MHKT 3a wectb CMO MbI

Tpeeponanwe Sawmaka ¥ NpopaloTia FOPHIOHTANLHOM CTRONA

or 2 Ao 4 vacon

OGuwee apera Ha yaanenws Gawmaca = 60 vacon

Tpeisponinse Gawmaka NpopaGoma cTRONG
KonwvecTeo CMNO -6 Konwwecteo GNO - 3
Epenna (hpeIepoBaHMA OIHHM GPelom OGwee Bpesn Ha NpopadoTiy M

BOCCTAHORMEHWE CTBOND - 96 Yacos

pacdhpesepoBanu obpaTHbIN KnanaH

n 6awmak. Ha ppesepoBky ogHUM
TUNOPa3MepPOM UHCTPYMEHTa YXOAUIIO
oT 2 po 4 vacoB. O6GLee Bpems paboT
coctasuno 60 vyacos. Cutyauus
OCNOXHsNach TeM, YTO HEODCaXEHHbIN
cTBON ObIN HecTabuneH n ocsinancs.
MepeBepas ckBaXKMHY Ha NONIMMEPHbIN
pactBop, cnyckom B3/ c sponotom

Mbl MPoBeNv NpopaboTky u
BOCCTaHOBMNEHME MPOXOANMOCTH.

>
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12. PEMOHTHbIE PABOTbl HA CKBAXXWNHE CTEMHOO3EPCKOIO MECTOPOXAEHNSA

KONCTRYRUNA CRBANMHE NOLNE PEMOHTHLIX paGor [Janee 6puragoit KPC c nogbeMHuKa
A-50 ropm30oHTaNbHbIN CTBOJ BbiN
06caxeH XBOCTOBUKOM — ULTPOM
MeHbLero AnamMeTpa. PaboThbl
nposefeHbl ycnelwHo. NpumeHeHne
THKT no3sonuno cHM3nTbL Bpems

CNO npu pe3sepoBke Gawmaka

1 6e3aBapuINHO BOCCTaHOBUTb
rOPW3OHTaNbHbIN CTBON.
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13.PA3BYPVUBAHWE NOPTOB MHOTOCTAAUMHOIO PN

Tak>ke Mbl Ha4anu 3aHMMaTbCs pa3dyprBaHUEM
nopToB MHoroctaguriHoro PI. Mo TpeboBaHuio
3aka3umka Heobxoammo bbino obecneunTb
NPOoXoXJeHne No BceMy AMaMeTpy XBOCTOBMKA. DTa
paboTa Obina BbinonHeHa cnyckom B3, [1-76 c 3ab6omHbIM
$pesom P3- 2Cn grameTpom 92 MM NPOU3BOACTBA
«bypuHTex» Ha THKT gnametpom 44 mm. 3a 22 vaca
pa3bypunu BoceMb MOPTOB C KOMMO3UTHbLIMU LLapaMu.

B HacTosiLee BpeMms C Lienbto yBENNYEHMs CKOPOCTU
pa3bypurBaHus NOpTOB NpopabaTbiBaeTcs BONPOC
3akynku ¢pesbl komnaHum Wellvention. (MpeacraBneHa
Bpews dpeseposadns 8 nopmos B Ha CI)OTO).

whmepeane: 1253 -1714m 22 uaca

14. YOANEHWE 3ATNYLWEK ®UNBTPA ®OK HA
CKBAXUHAX MECTOPOX/IEHMS CBEPXBA3KON
HEDTU

B TaTapcTaHe BefeTCs akTMBHas pa3paboTka
OUTYMHBIX MECTOPOXAEHUN NaparpaBUTaLMOHHbIM
MeTOAO0M J00bIYN. B KOHCTPYKLIMM OUTYMHBIX CKBaXWH
npuMeHsaeTcs GUILTP —XBOCTOBUK AnameTpom 168 mm,
UMeloLWNIN NycToTenble AlopaneBble 3arnyLwKu, KOTopble
yBansaoTCa nepeq BBOAOM CKBaXWHbI B SKCMayaTaumio.

15. YOANEHWUE 3ATTTYLLEK ®UNBTPA ®OK HA
CKBAXWHAX MECTOPOX/IEH/A CBEPXBA3KOMN
HEDTU

MepBoHavanbHO yaaneHue 3arnyLiek NPoBOANNIOCH
OypoBoW bpuragom ¢ HakoHHoM ycTaHoBkM K-2000
cnyckom chpes-gonoTa Ha BypunbHbIx Tpybax. YaaneHune
NPOWCXOAMNO 3a CHET BpalleHus Tpyb BepxHUM
NPYBOAOM M Pa3rpy3Kon MHCTPYMEHTA.

Ons cHWXeHWs 3aTpaT nonpoboeanu 311 paboTsl
NPOBOANTb C HAKNOHHOW YCTaHOBKM A5l PEMOHTA
ckBaxkuH K-54 cnyckom dppesa Ha HKT, Ho B cBsizn ¢
HeobXxoANMOCTbIO AOMONHUTENBHOrO MOHTaxa K-54
0XMJAeMOro CHMXeHWs 3aTpaT He nonyymnu. Torpa
Obino NpeanoXeHo yaaneHne 3arnyLek NPoBecTy ¢
NCNonb30BaHWeM KONTIOOUHIOBbIX YCTAHOBOK CMYyCKOM
ruapasnuyeckoro 3aborHoro gsuratens [-76 nnm 85 ¢
dpe3-gonotom 142,9 MM Ha rubkom Tpyoe.

Hauanu paboTsl ¢ ncnonb3oBaHeM rubkor Tpyobl
avameTtpoM 38,1 MM, Ho Ha rnybuHax 6onee 900 m Tpyba
cKnagpbiBanacb U He AOHOCUIA Harpy3Kky Ha 3a00lHbIN
nasuratens. Mepelunu Ha rmbkyto Tpyby Gonbliero
avametpa—44 mm, B pesynsTaTe npobnema Obina cHaTa.

MpofonXuTenbHOCTb paboT CHMXEHA B fiBa pa3a Nno
CpaBHeHwuio ¢ paboTamu c ucnonb3oBaHvem GypoBon
YCTaHOBKWU. ©
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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 JTEDECT.

B COBpEMEHHBIX YCIIOBUAX, KOTOPBIE
XAPAKTEPUBYIOTCA TOBBIIIEHHON HeE-
OINPEJENEHHOCTBIO 9KOHOMUYECKHUX,
TEXHUYECKUX U OPraHU3AIMOHHBIX
(PaKTOPOB, YIPABIECHUE PUCKAMU
NPEJCTABISAET OYEHb BAKHBIA U 3HA-
YUMBIA 3JIEMEHT CHUCTEMBI YIIPABIIE-
HUSA HEMTEra30BBIMU  IPOEKTAMU.
OCOBGEHHO KOTZid peYb HUJIET O BEIY-
IIEX OTPACTH CTPAHBL, KOTOPAs I'eHe-
PpUpPYET JOXOAbI I'OCYAAapCTBA, I'PAXK-
JaH, CMEXHBIX OTpacJie U UIpaer
OCHOBOMNOJIATAIONIYI0 POJIb B COLIM-
AJIBHO-3KOHOMHUYECKOM  Pa3BUTUH
CTPAHBL

3amuTa IJ1A BHYTPHCKBAYKHH-
HOro oGopyaoBaHu:A. COBPEMEH-
HBbIE TIPOI'PAMMBI YIIPABJIECHUSA PH-
CKaMM IIPEAINPUATHN IIpEAIaraior
MHOMECTBO pEIIEHUH U METO/OB.
OpHAKO Haubosee yCIEeNHbIM U 1ie-
JIECOOOPA3HBIM TPHU3HAH MEXAHHU3M
crpaxoBaHusl. Tak, CTPaxOBAHUCE BHY-
TPUCKBAKUHHOIO  I'eO(PHU3UIECKOTO
060pYIOBAHMS ABIAECTCA OJHHUM U3
CaMBIX BOCTPEOOBAHHBIX BHUJIOB, TAK
KAaK ITO3BOJIAET KOMIIEHCUPOBATD MO-
TEHLUAJBHBIE PUCKH, KOTOPBIE IIPO-
MU30IIIN B PE3YJIBTATE II0XKAP4, B3PbI-
B4, POHTAHUPOBAHNA CKBAXKUHBI MJIN
006pa30oBaHus I'puPOHA, CTUXUHHBIX
6eacTBuil U fp. Takxe, TIOMUMO Tpa-
JUILIMOHHBIX pUCKOB, ' EQECT> cTpa-
XyeT puCK « IpUXBaT», T.€. pUCKyIIep6Ha
WIN NIOTEPU OOOPYAOBAHUS B CIIy4ae
HEIPEABUJEHHOIO  3ACTPEBAHUA B
CJIOMaHHOM 6YPHIIBHOM KOJIOHHE TN
B CTBOJIE CKBAXKUHBL Tapu@ o Takomy

6 FEPDECT.

BU/ly CTPAXOBAHHS BAPBUPY-
€1Cs OT 1% 10 2,5% OT CTpaxo-
BOM cymMmbl K npumepy, mia
OIICHKH Ka4dyeCTBa LEMCHTH-
POBAaHUS UCHOJIL3YETCS KOM-
IIOHOBKA B COCTAaBE€ aIIapa-
Typbl AMK «TOPM30OHT-90» +
«“AMKTOPU30OHT-90-BUKI3»
CTOUMOCTBIO 20 MJIH py6. ITpu
YCJIOBUM CTPAXOBOrO Tapuda
1% croumMoOCTb CTPAXOBAHUA
anmapara cocrasuT 200 ThIC.
py6. Ha 1 TOJ] CTpaxXOBaHUSL.
CrpaxoBaHHeE I CKBa-
skuH. He MeHee BoCTpebO-
BAHHBIM ABJIFACTCA CTPAXO-
BAHUE CKBAXXUH, KOTOPOE
3AIUIIAET OT PUCKOB YTPATHI,
Irubean WA TNOBPEXKICHUSA
34CTPAXOBAHHOTO  HMMYyIIlE-
CTBA B DPE3YyIbTATE MOTEPH
KOHTPOJIA HA/l CKBAXKUHOU I10
JII0O0M NPUYHHE, HE UCKIIIO-
YEHHOU [JOIOBOPOM CTpa-
XOBAHHsA, 4 TAKXKE IOJIMCOM,
IOKPBIBAIOTCS PACXOABL, CBS-
3aHHBIE C BOCCTAHOBJICHHUEM
WIN TOBTOPHBIM OypEHHEM
CKBA’KHUHBI, WJIN BOCCTAHOB-
JICHUEM KOHTPOJIA HAJ HEHU.
ITo fanHOMY BUAY TapHd CO-
crasisieT ot 0,3% no 1,0% Ha
CKBA’KMHY U YCTAHABJINBA-
CTCA C YYCTOM BH/AQ, I‘IIY6I/IHI)I CKBa-
JKMHBI, CHIENU(PUKN PabOT U JIPyrue.
Tak, ecmi CTOMMOCTb OypEHHS CKBa-
JKMHBI paBHA 50 MJIH pyO., CTPaxXoBas
CyMMa IO PHUCKaM MOTEPU KOHTPOJIA
HaJ| CKBaXXUHOU paBHA 50 MJIH pyo,, a
pacxoabl IO IOBTOPHOMY OYPEHMIO —
50 MJH py6., TO CTOUMOCTb CTPAXOBa-
HuA 6yzaeT OKos1o 300 ThIC. pyo.
INoauc A CHenHuaJIH3HpPO-
BAHHOH TeXHUKH. CIeIHaIn3u-
pOBaHHAS  CAMOXOJHAs  TEXHUKA,
IIpUMEHAEMAs IIPpU paboTaxX HA Me-
CTOPOXACHUAX, UMEET PAJT CIIELTU(DU-
YECKUX PHUCKOB, KOTOPBIE HE y BCEX
CTPaXOBBIX KOMITAaHUH TIOKPBIBAIOTCA
IIOJINCOM CTPAXOBAHMA. KaK paBuio,
I10 JIOTOBOPY BKJIIOYAIOTC pucku ITTI
Ha JOpOrax OOMIEro IOJb30BAHUS,
4BApUH, CTUXHUHUHBIE OEICTBUS, IIPO-
TUBOIPABHBIE JCUCTBUA TPETBUX JIULI,
Tapud 3xece cocrasnser or 0,35% 10
2,0%. CAO JTEOQECT> HEOZHOKPATHO

LLEJIECOOBPA3HOCTb CTPAXOBAHMNA A1 HEDTETA30BOIO CEKTOPA

Pycnan Hzunoe

BBIIUIAYUBAJIO CTPAXOBBIE BO3MEIIlE-
HUS 10 OOBEKTAM U TEXHUKE, [IPUME-
HAEMBIM IIpH pabote B TOK. Tak, 6b110
BO3MEIIECHO 5,3 MJIH Py06. 32 IOJIOMKY
KEJUIH-IITAHTU [IPU NIPOBENEHUN Oy-
POBBIX PabOT. 2,8 MJIH PYO. BBIIUIAYEHO
32 MOBPEXJEHUE IITAHTH U IITOKOB
LWIMHAPOB B DPE3YILTATE IMAJECHUA
6ypOBO¥ YCTAaHOBKHY, 1,1 MJIH pyo. — 32
MOBPEXJEHHE «Maruc-2» B Iporecce
JIOBUJIBHBIX PA60OT U MHOT'O€ JIPYTOE.

ITo BceM OLIEHKAM, Pa3BEJKa U JIO-
6plua HepTu OYyAYyT IEPEMENIATBCS
Ha menbd U B Bocrounyo Cubups.
O4YeBU/IHO, YTO OCBOEHUE HOBBIX TEP-
puTOpH ¢ 60JI€€ CIIOKHBIMU I'E€OJIO-
I'HYECKUMH YCJIOBUSMH OYAET COMpPsI-
JKEHO C JIOTIOJIHUTEIBHBIMUA PUCKAMMU.
IToaTOMy  BOIIPOCHI ~ OOECTIEYEHUA
KAaUECTBEHHOM CTPaXOBOH 3aIHUTON
OPENIPUATAN HEPTETA30BOIO KOM-
IVIEKCA OyAyT BCE 60JIEE AKTYAIbHBI U
BOCTPEOOBAHEBL ©
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TEXHONOTIMA CO3OAHNA CETW
[JTTYBOKOTIMPOHUKAKOLLMNX

KAHAJIOB OUNJIBTPALLN

TECHNOLOGY FOR CREATING
A NETWORK OF DEEP BED
PENETRATION FILTRATION

CHANNELS

H.A. JTEMAHEHKO, K. T. H., supeKkTop, C.JJ. KTIOYKOB, 3aBeyIOIIHH OTI€JIOM Pa3BHTHA HHHOBAITMOHHBIX TEXHOJIOTHH,

J.JI. TPETBAKOB, Be [y U ¥ HHKEHEP-KOHCTPYKTOP OT€JIA PA3BUTHA HHHOBAIIHOHHBIX TeXHOIOTuH, B.C. CEMEHKOB, HH KeHep-

TEXHOJIOT 1 KATErOpHH OT/AE/IA PA3BHTH S HHHOBAITHOHHBIX TeXHOIOruit, be tHUIIUHedTH

Nikolay DEMYANENKO, Candidate of Technical Sciences, Director, Sergey KLOCHKOV, Head of the Department for the Development
of Innovation Technologies, Dmitry TRETYAKOV, Lead Design Engineer of the Department for the Development of Innovation
Technologies, Vasiliy SEMENKOYV, Category 1 Process Engineer of the Department for the Development of Innovation Technologies,

Belarusian Oil Research and Design Institute

Lmumpuii Jleonuoosur Tpemvaxos, 8biCmynueunii C O0OHOUMEHHbIM OOKAA00M Ha 15-1i MencoyHapoOHOLi
HAYUHO-NPAKmu4ecKoll Kongeperuuu <Konmrooburzosoie mexronozuu, I PI1, 6HymMPUCKEaiCuHHbLe
pabomovL», 0ol BPUSHAH OOHUM U3 TIPEX JYHULUX OOKAAOHUKOE KOHPEPEeHYUIL.

D. Tretyakouv, who made a report at the 15" International Scientific and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference, was recognized one of the best three reporters of the conference.

TexHONIOrusa CO3JaHUs CETU TTTyOOKOIIPOHHKA-
IONMX KAHAJIOB (PUIBTPAIIUH OCHOBAHA HA
(POPMHUPOBAHNH HA JEUCTBYIOINX CKBAXKUHAX
B MHTEPBAJIE IPOJYKTUBHOI'O KOJUIEKTOPA
CHCTEMBI PAIUATBHBIX [NTYOOKONPOHUKAIOMINX
KAaHAJIOB (PUIBTPALIUHU JIJIS1 yBETUYEHHU S IJIOMIA U
(PHUIIBTPALIMU TIACTOBBIX (DJIIOHUIOB K CTBOJTY
CKBAKMHBL

TeXHOJIOTHS ABJISIETCS AJIBTEPHATUBOU Oy PEHUIO
OOKOBBIX CTBOJIOB CO CBEPXKOPOTKUMU PAJUYCAMU
34pE3KH M HAIIPABJICHA Ha:

* YIYYIIEHUE THAPOIMHAMHUYECKON CBI3U

CKBA’KUHBI C IPOJIYKTUBHBIM IIACTOM;

* YBEJIMUCHUE IPUBEJCHHOTO PAJIUYCA CKBAXKUHBL,
* IIOJIYYCHHE CBSI3U CTBOJIA CKBA’KUHBI C

YAAJICHHBIMH 30HAMU IJIACTA.

[TnonepoM 1 eIMHCTBEHHOM KOMITAHUEI HA
CETONHANIHUWH JIEHD, BAAICIONIEN ITPABAMM HA
HOAOOHYIO TEXHOJIOTHIO, IBISIETCSA KOMIaHu Radial
Drilling Services (CILIA). Pe3y1bTaTbl HPUMEHEHUSA
TEXHOJIOTUU PAJJUATIBHOI'O BCKPBITHS I1JIACTA B MUPE
(B'TOM 4HCJI€ ¥ HA TEPPUTOPUHN PD) ITIOKA3BIBAIU
CPEAHEE YBEINYEHUE IEONTA CKBAKUH B 2 pa3a IpU
YCHEUIHOCTHU PaboT 75%.

B 2008 rony PYII «IIpon3BOACTBEHHOE
oobeguHenue «benopycHeTh» 3AKII0UNIIO
JIOTOBOP € KoMnaHuer RDS Ha BeImoHEHUE paboT
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The technology for creating a network of deep bed
penetration filtration channels is based on setting
up a system of radial deep bed penetration filtration
channels in the existing wells in the production
interval to increase the area of filtration of formation
fluids to the well bore.

The technology is an alternative to sidetracking with
ultra-short kick-off radius and is aimed at:

» improving the hydrodynamic connectivity between
the well and the producing reservoir;

* increasing the reduced well radius;

* ensuring the connectivity between the well bore
and the remote zones of the formation.

Radial Drilling Services (US) is a pioneer and
the only company today to have the license to this
technology. The outcome of the usage of the radial
drilling technique around the world (including Russia)
showed, on average, two-fold production increase at
75% success rate.

In 2008 Production Association Belorusneft
contracted RDS for works on 5 wells in Belarusian
oilfields. The outcome of the completed works turned
out to be controversial. On the one hand, the works
confirmed the possibility of obtaining an elongated
filtration channel in the reservoir without recorded
improvement in the performance of the wells.

The main reason for low cost efficiency was the



HA 5 CKBA)KUHAX HAd MECTOPOXAEHUAX bemapycu.
Pe3ynbraThl IPOBEJEHHBIX PA6OT NOTYYUIHUCH
HEOJHO3HAYHBIMU. C OJJHOI CTOPOHBI, IIPOBEJEHHBIE
PabOTHI TOATBEPIUIN BO3ZMOXKHOCTD IOJIYYEHUS B
KOJIZIEKTOPE NPOTSXKEHHOT'O KaHAIa (PUIBTPALIUH,
PU 3TOM YJIYUIIEHUS B JUHAMHUKE PAOOTHI CKBAXKUH
32(PUKCUPOBAHO HE OBLIO.

OCHOBHOY IPUYNHON HU3KON 9KOHOMHUYECKOU
3PHEKTUBHOCTHU CTAJIO OTPAHUYCHHUE 1O
MaKCHUMaJIbHOU I1y6mrHeE (10 2000 M) U rpymie
MPOYHOCTH MATEPHUAIA IKCILTYaTAIIHOHHOM
KOJIOHHBI (I'pyIIId IPOYHOCTH /) B KOTOPBIX
BO3MOKHO IPOBEZICHUE PAOOT.

HenoCcTaTKu NpUMEHEHU S CBEPIIAIEA
KOMITOHOBKH, CITYCKA4€MO Ha THOKOM Tpy6eE:

e MomHoCTb npuMeHseMoro B3/l orpanudyeHa

IIPONYCKHOU CIOCOOHOCTBIO THOKOH TPYOHL.

OTCyTCTBHE (PUKCAITUH TOTOXKEHU S THCTPYMEHTA

IIPU CBEPJIEHUH OTBEPCTHA.

* HEKOHTPONMMPYEMBIH ITIPOLECC CBEPIEHUS
OTBEPCTUS B OOCAJTHOU KOJIOHHE.

* HeCkOJBKO (2 1 60J1€€) CITYCKO-TIO/bEMHBIX
onepanui ru6KOU TPYOHI I HOTYYEHUS OJJHOTO
(PUIIBTPAITMOHHOIO KaHAJIA.

e OTCyTCTBUE CPEACTB KOHTPOJIA 32 3TANIAMU
BBITIOJIHECHUS PaboT.

AHAJIN3 IOTYYEHHBIX PE3YIBTATOB IOKA34JI, YTO
peanu3anug ruIpOMOHUTOPHOTO PA3MbIBA ITOPOJIBI
B YCJIOBUAX MECTOPOXAEHUN Pb HEBO3MOXHA
06€3 KOPEHHOT'O U3MEHEHU A TEXHOJIOTUU U
OOOPYAOBAHUS JJ151 €€ OOECIICYECHUS.

JJ1 yCnenmHou peann3anuy TEXHOJIOT NN
T'UJJPOMOHHUTOPHOI'O Pa3MbIBa ObLI PA3pab0TaH
KOMILJIEKC O60PYNOBAHM A, KOTOPBIN ITIO3BOJIAET
CO3/1aBATh NPOTAKEHHBIE KAHAJIBI (DUJIBTPALIUHA
B CKBAXXKMHAX C AKCIUIYATALITMOHHON KOJIOHHOM
U3 CTAJIU I'PyIHIIbl IPOYHOCTU P110 1 fuaMeTpom
139,7 MM, Ha ri1y6uHax 0 4000 M. Kpome Toro,
06A3aTEBHBIM ABJIAIACh BO3MOXHOCTD YIIPABJICHUA
MPOLIECCOM CBEPJIEHHUA KCILTYyATAIIMOHHON
KOJIOHHBI Y IIOJTyYEHHE MHCTPYMEHTAIBHOI'O
MOATBEPXKACHUA (PAKTA IIOTYYEHHUSA OTBEPCTUN B
IKCILJIYATAIITMOHHOM KOJIOHHE.

CxeMa paboThl KOMIIEKCA OOOPYIOBAHUS JJIs1
CO3/IaHUA CETU INTyOOKOIIPOHUKAIOIINX KAHAJIOB
(PUIBTPALINY CIIELYIONAS:

* B CKkBaXMHY HA KOJIOHHE CBUHYHBAEMBIX TPYO
HA4 32JJAHHYIO [TTyOHUHY CITYCKACTCS CBEPJIAILAS
KOMIIOHOBKA U (DUKCHUPYETCS C IIOMOIIBIO
JABYCTOPOHHETO MEXAHUYECKOI'O SIKOPS.

* BpInmonmHA0TCA re0(rU3nYecKre padboThl IO

OITPCACJICHUIO A3MMYTAJIbHOI'O ITOJIOKCHU A CBCPJIA.

- IIpou3BOAUTCS IOBOPOT CBEPJIA B 33/IaHHOE
A3UMYTAJILHOE HAIIPABJICHHE JIJIsI CBEPIICHUS
[IEPBOI'O OTBEPCTHSL.

* BBINIOTHSIETCSI CBEPJICHUE IIEPBOI'O OTBEPCTHS B
SKCILIYATAITMOHHOI KOJIOHHE C PEIUCTPALIUCH
MIAPAMETPOB CBEPIICHUS (OTOOPAKAIOTCS HA

catiie B BUjie rpadpuka). 2

limitation of the maximum depth (up to 2000 m) and

of the grade of the material of the production string

(grade D) at which it is possible to perform the works.
The disadvantages of using a drilling assembly

lowered into the hole using coiled tubing are as

follows:

* The capacity of the bottom-hole motor is restricted
by the flow capacity of the coiled tubing.

* The position of the tool is not fixed when drilling a
hole.

* Drilling of a hole in the casing string is
uncontrollable.

* Several (two or more) CT round-trip operations are
needed to obtain one filtration channel.

» There are no means of monitoring the work stages.
The analysis of the results showed that water jet

washing-out of the formation in Belarusian oilfields is

impossible without radically changing the technology
and the equipment required to implement it.

To successfully implement the technology of water
jet washing-out an equipment system was developed
which allows creating elongated filtration channels
in the wells with production strings from grade P110
and 139.7-mm diameter steel at the depth of 4000 m.
Additionally, it was obligatory to be able to control the
drilling of the production string and to receive the
instrumental confirmation of the hole formation in
the production string.

Below is given the procedure for the operation of
the equipment system to create deed bed penetration
filtration channels:

- A drilling assembly is lowered into the hole using
a string of roll tubes to a given depth and fastened
with a two-sided mechanical anchor;

- Logging is performed to determine the azimuth
position of the drill;

- The drill is turned to the specified azimuthal
direction to make the first hole;

- The first hole is drilled in the production string with
the recording of the drilling parameters (shown in
the slide in the form of a diagram);

-+ The drill is moved to the starting position;

- Itis turned to a specie angle and further holes are
drilled;

After the required number of holes is achieved, the
backup pad is aligned with the first drilled hole;

- A high-pressure hose with a jet nozzle is lowered
into the string of tubes using coiled tubing; the
nozzle goes into the hole drilled in the wall of the
casing string.

The pump delivers the process fluid from the

well head to the jet nozzle and a filtration channel

is formed (the direction of the washing-out is

uncontrollable);

- The nozzle is taken is out of the newly created
channel to the pad,

- The pad is turned to the next drilled hole;

- Further channels are washed out.

If necessary, after the creation of the system of >
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* BolnonHsaeTcs OTBOA CBEPIIA B UCXOLHOE
IIOJIOXKEHHUE.

+ IIpousBoaXTCA NIOBOPOT HA 3aJAHHBIA YI'OJI1 U
CBEPJICHUE ITOCIEAYIOINX OTBEPCTUI.

- ITocne cBepieHUss HEOOXOAMMOI'O KOJTMYECTBA
OTBEPCTUM IIPOU3BOAUTCS COBMEILICHUE
OTKJIOHSIIOUIETO OANMAKA C IEPBBIM
IIPOCBEPIEHHBIM OTBEPCTUEM.

* B konnonny HKT criyckaeTcst 3aKpenIeHHBIN
Ha 'HKT pykaB BBICOKOT'O JJABJIEHHUS C
I'UJPOMOHHUTOPHON HACAJKOU, KOTOPAs BXOAUT B
OTBEPCTHUE, TPOCBEPIIEHHOE B CTEHKE OOCAHON
KOJIOHHBL.

+ HacocoM C yCTbsA CKBA’KUHBI K T'HAPOMOHUTOPHOM
HACAJIKE TIOAAETCA TIOJ| JABJIEHUEM Pabodas
JKHUJIKOCTb ¥ IPOU3BOAUTCS (POPMUPOBAHUE
KaHaJIA (PUIBTPALUHN (HAIPABICHUE PA3MbIBA
HEPETYIHNPYEMOE).

+ Hacazgxa BBIBOOAUTCA U3 CO34AHHOIO KAHAJIA B
OamMax.

+ [IpOM3BOANTCA NOBOPOT OAMMAKA K CJIEAVIOMEMY
IIPOCBEPIEHHOMY OTBEPCTHUIO.

* BoInosnHaeTcs pa3MbIB ITOCIEAYIOMNX KAHAJIOB.

- IIpr HEO6XOAUMOCTH NTOCJIE (POPMUPOBAHUA
CUCTEMBI TPOTAKEHHBIX KAHAJIOB (DUIBTPALIHN B
OJHOU NJIOCKOCTHU BCs KOMITIOHOBKA C KOJIOHHOM
HKT 1 sKOpeM NepeMENAETCA BHYTPH OOCATHON
KOJIOHHBI B IIP€ZIe/IaX IPOAYKTUBHOIO IUIACTA 1
YCTAHABJIMBACTCS HA IPYTION 3a/1aHHOM ITTyOuHE
JUIL POPMHPOBAHHA BTOPOT'O YPOBHSA CETHU
KaHAJIOB (PUJIBTPALIUU.

CBepJiieHNnE OTBEPCTUN B IKCILTYATAIIMOHHOM
KOJIOHHE, 4 TAKXKE IOBOPOT U IEPEMENIEHUE
KOMIIOHOBKH YVIIPABJIAETCA ONIEPATOPOM C
YCTbsl CKBA’KMHBL. CBA3b C BHYTPUCKBAXKUHHOM
KOMIIOHOBKOI OCYIIECTBJIAETCA ITOCPEACTBOM
reo(PU3UYECKOro Ka0eIsl, CIIyCKAEMOT'O CHAPY KU
KOJIOHHBI CBUHYHUBAEMBIX TPYO.

bnok ynnpasienus BHY TPUCKBAKMHHONU
KOMIIOHOBKH ITIO3BOJISAET PETUCTPUPOBATH B PEKUME
peaanoro BPEMEHH U 3AIUCHIBATD HA JKECTKUI TUCK:

* TEMIIEPATYPY B 30HE 6JIOKA AJIEKTPOHUKH;

* BEJIMYHHY BBIJIBUKEHUS CBEPIIA;

* TOK NNOTPEOIEHUA IBUTATENIEN IIPUBOAA CBEPJIA,

IEPEMENIEHUA CBEPIIA, IOBOPOTA KOMIIOHOBKH.

VIpaBaaTh € pabodero MeCTa OIepaTopa:

IIOJBOJIOM /OTBO/IOM CBEPIIA;

* JIOIYCTUMOM HATrPy3KOM HA CBEPJIO;

* HANPABJIECHUEM CBEPJIEHUS;

* BKJIIOYCHUEM/BBIKJIIOUCHUEM JIBUT'ATEIICH
IIPUBO/IA CBEPJIA, IEPEMEIIEHU S CBEPJIA, IOBOPOTA
KOMIIOHOBKH.

Pa3zpaboTaHHBIN KOMIUIEKC JJIS1 CO34AHUS CETH
IJIYOOKOIIPOHUKAIOMUX KAHAJIOB PUIBTPALIUNA
COCTOMT U3:

* YCTAHOBKH JJIs1 CTPYHHOI'O BCKPBITHS IJIACTA
CBIT1,;

* KOMIUIEKTA BHYTPUCKBAXKUHHOI'O OOOPYJOBAHU;

* JKeJI06a HAIIPABJIAIOINIETO;

54 Ne4 (050) Jexabps / December 2014

Pucynox 1 - Yemanoexa oa:i cmpyinozo 6CKpolmus
naacma CBIT1

Figure 1 - Jet formation drilling unit SVP1

elongated filtration channels in one plane, the whole

assembly with the tubing string and the anchor is

moved inside the casing string within the producing
formation and is set at another given depth to create
the second level of the network of filtration channels.

Drilling of holes in the production string and the
turning and moving of the assembly is controlled by
the operator from the well head. The connection with
the downhole assembly is ensured by a logging cable
lowered into the hole on the outside of the string of roll
tubes.

The downhole assembly control unit allows real-
time recording and writing to the hard drive of the
following parameters:

- Temperature in the electronics module.

- Extension of the drill.

-+ Current consumption of the drill driver motor,
movement of the drill, turning of the assembly.

From the operator’s workstation it is possible to
control:
¢ Advancement/retraction of the drill.

* Allowable load on the drill.

* Direction of drilling.

» Switching on and off of the drill driver, moving of the
drill, turning of the assembly.

The system for creating a network of deep bed
penetration filtration channels consists of:

+ jet formation drilling unit SVP1,

- downhole equipment set;

- guiding groove;

-+ blowout preventers;

+ spare parts, tools and accessories.

Jet formation drilling unit SVP1 (Figure 1) is
designed to deliver the water jet washing-out assembly
to the backup pad of the downhole equipment and to
ensure pumping of the process fluid through coiled
tubing (including acid compounds).

Downbhole equipment (Figure 2) is lowered into the
hole using tubing and is designed to drill a hole in the
production string and to guide the jet nozzle into the
newly created hole.

Blowout preventers (Figure 3) are designed to seal
the well head during the operation of SVP1 unit with a



Pucynox 2 - BRympuckeanrcunnas KOMnOHO8Ka

Figure 2 - Downbole assembly

* KOMIUIEKTA IPOTUBOBBIOPOCOBOI'O OOOPYAOBAHUS;

+ KoMIuiekra 3UIL
Ycranoska CBII1 (puc. 1) npegHasnadeHa s

JIOCTaBKH KOMIIOHOBKU I'H/IPOMOHUTOPHOT'O

Pa3MBbIBA K OTKJIOHSAIOMIEMY OAIIMAKY

BHYTPHUCKBA>KMHHOU KOMIIOHOBKH U OOECIIEYECHU S

3akauku no 'HKT padouert JKkuKOCTH (B TOM YHUCIIE

U KHUCJIOTHBIX COCTABOB).

BryTpuCKBa)XKMHHAs KOMIIOHOBKA (PHC. 2)
criryckaercs Ha HKT u npepnasznadena s
BBIIIOJIHEHUS OTBEPCTHUSA B AKCILITYATAITUOHHON
KOJIOHHE Y HATIPABJIEHUA I'HJIPOMOHUTOPHOIM
HACAJKH B CO3JAaHHOE OTBEPCTHE.

Komrmuiext ITBO (puc. 3) npegHasHadeH
JUISI TEPMETHU3AIINU YCThs CKBAXKUHBI B IIPOLIECCE
pa6oTsl ycTaHOBKU CBII1, paccunTan Ha pabouee
nasnaeHue — 35 MIla.

7Keno6 HanpaBagomu (puc. 3) NpeAHA3HAYECH
JUISL HAIIPABJIEHUS KOJITIOOMHIOBOU TPYOBI K YCTBIO
CKBa’KHHBL.

KOMITOHOBKA [IJIS1 Pa3MBIBd COCTOUT U3 PYKaBa
BBICOKOT'O JJaBJIEHUS, 3aKperuigemoro Ha F'HKT.

Hwn3s pykaBa BEICOKOTO IABJIEHUS OCHAILAETCSA

T'UAPOMOHUTOPHONU HACAAKOU. B 0CHOBHOM

NPUMEHAIOTCA THAPOMOHHUTOPHBIE HACAAKHU C

YETBIPbMS PA3MBIBOYHBIMHU OTBEPCTUSMHU U MIECTBIO

PEAKTUBHBIMU.

Ha gaHHBIA MOMEHT UCIIBITAHUA TEXHOIOI'NHU
CO3/IaHMA CETU INTyOOKOIIPOHUKAIOIIUX KAHAJIOB
(PUIIBTPALINU IPOBEAEHBI HA 5 CKBAXKUHAX.

B x0z1€ BBINOTHEHU A ONTBITHO-TIPOMBICTIOBBIX
WUCIIBITAHUN ObLIA MOATBEPXKAECHA BO3MOXKHOCTD:

* CO3/IaHMA INTYOOKOIIPOHUKAIOIMINX
KaHAJIOB (PUIBTPALUU HA T1y6nHe 3500 M B
SKCILTyaTAIJMOHHON KOJIOHHE I'PYIITBI IPOYHOCTH
P-110 guameTpom 140 mm.

* COo3/1aHUs CeTH M3 16 ITyGOKOIPOHUKAIOIITNX
KAaHAJIOB (PUIBTPALIUH (TI0 YETBIPE KAHAJIA HA
YETBIPEX YPOBHAX).

* 'MIPOMOHUTOPHOI'O PA3MBIBA B TEDPUT'EHHOM U
KapOOHATHOM KOJLJIEKTOPE.

* BoinosiHeHUA paboT NPU 3EHUTHOM YIJIE B
HHTEPBAJIE YCTAHOBKU KOMIIOHOBKU 10 20,5% a Ha
Y4Y4CTKE CITYCKA BHYTPHUCKBA>KMHHOM KOMITOHOBKH —
J10 38° 1 MHTEHCHUBHOCTbBIO HA00PA yIJId CKBAXKUHBI
106,1°Hal0M. ©

Hanpasnstowmi rycak ﬁgl\éﬂﬂeKT
Guiding goose neck Bl
preventers

Pucynox 3 — Ycmobegoe o6opyoosanue
Figure 3 — Wellbead equipment

PeakTuBHbIE
oTBepCTUs
Jetholes

Pa3MbIBOYHbIE OTBEPCTUSA
Wash-out holes

Pucynox 4 —- Tuopomonumopunan nacaoxa
Figure 4 — Het nozzle

design working pressure of 35 MPa.

Guiding groove (Figure 3) is designed to guide the
coiled tubing to the wellhead.

The washing-out assembly consists of a high-
pressure hose fastened on coiled tubing. The lower
part of the high-pressure hose is equipped with a jet
nozzle. Jet nozzles with four washing-out and six jet
holes are mainly used.

At the moment the technology for creating a
network of deep bed penetration filtration channels
has been tested on five wells.

Field trials proved the possibility:

* to create deep bed penetration filtration channels at
the depth of 3500 m in the P110-grade and 140-mm
diameter production string.

* to create a network of 16 deep bed penetration
filtration channels (4 channels on four levels).

* to perform water jet washing-out in carbonate and
terrigenous reservoirs.

* to perform works at a zenith angle in the assembly
interval of up to 20.5° and up to 38° where the
downhole assembly is lowered with a build-up rate
ofupto6.161°at1l0m. @
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A30KOHJICHCATHBIE MECTOPOXKIECHU A 3a1aJHOM
CHUOHPU OTHOCATCS K MHOTOILJIACTOBBIM
MECTOPOXKJEHUAM [1], KOTOPBIE CJIOKEHDI
TEPPUTEHHBIMU OTJIIOKEHUAMH, UMEIOIUMHU
Pa3IUYHYIO IPOHUILIAEMOCTS. IIpn 06pabdoTKe
npu3a00nHON 30HHI I1acTa (OI13) Takux
MECTOPOXKIEHUI KUCIOTA IPEUMYIIECTBEHHO
[ONAa/Ia€T B HAUOOJIEE APEHUPOBAHHBIC U O60JIEE
MNPOHUIAEMBIE HHTEPBAJBL BCIenCcTBUE 3TOrO
OCTAJIbHBIE MEHEE TPOHUIIAEMBIE ITIACTHI
OCTAIOTCSI HEOOPAOOTAHHBIMH, TEM OOJIEE
OCTAIOTCSI HEOOPAOOTAHHBIMU TPEIIUHBI U ITOPEI
ITUX IJIACTOB. OTCEYEHHUE IITIACTOB IPYT OT pyra
MO3BOJIUT KHUCJIOTE U30MPATENBHO IPOHUKATD B
06pabaThIBAEMBIE MEHEE TPOHUIAEMBIE MHTEPBAJIHL,
TO €CTh OyJIeT HAOMIOAATHCA TIOUHTEPBAIbHA
OI13 UMEHHO TEX IJIACTOB, KOTOPbIE HYKIAIOTCA B
00paboOTKE.

Ha 3aBepiaromien CTajuu pa3paboTKU 3TUX
MECTOPOXKIEHUM, UMEIOINX AaHOMAJIbHO HU3KOE
mracrToBoe aasaenue (AHIT/) 1 1oCcTaTOYHO
OOJIBIIYIO CTENEHb OOBOJTHEHHOCTH 3aJIEXKU,
nposejaeHue OI13 yepe3 MIPOMBIBOYHBIE TPYOBI
MOCJIE ITIYIIEHUA CKBAXKUHBI 3ATPYJHEHO U HE
BCET/IA MOXKET OKA3aThCA 3(P(PEKTUBHBIM ITO
MPUYHHE JONOTHUTEIBHON KOJIbMATALUH I1JIACTA
(PUIBTPATAMHU KUJKOCTHU TIIYIIEHUA [2, 3].

IToaromy OI13 B 3TUX YCJIOBUAX
NPEAIIOYTUTENIBHEE OCYIIECTBIATD O€3 ITTyIIEHNA
CKB2)KMHBI ITyTEM 3aKAa4YUBAHUA KUCJIIOTHOI'O
COCTaBa 4yepe3 ruokyo Tpyoy (I'T) KonTIO6MHIOBOM
YCTAHOBKU [4, 5].

Hawn6oJsiee OnTuMaIbHbIM CIIOCOOOM OTCEUYECHU S
MJ1ACTOB IPYT OT Apyra B npouecce OI13 ABasoTCs
MAKEPYOIUE YCTPOUCTBA. OFHAKO TAKOH ClIOCO6
HMMEET CYIMECTBEHHBIN HEAOCTATOK, IIOCKOJIbKY
MAKEPYIOMIEE YCTPOUCTBO AOJKHO UMETD JUAMETD,
JOCTATOYHBIN JJI IIPOXO/IA €TO Y€PE3 BHYTPEHHIOIO
OJIOCTB IM(PTOBOM KOJIOHHBL ITpofizs uepes
JIMPTOBYIO KOJIOHHY, YCTPOUCTBO JOJIKHO
3aT€PMETU3UPOBATD IKCILIYATAITUOHHYIO KOJIOHHY,
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he gas condensate fields of Western Siberia

belong to multihorizon fields [1], composed

of terrigenous deposits with various degree of
permeability. During bottom-hole treatment BHT of
such fields the acid mainly gets into the most drained
and more permeable intervals. That is why less
permeable layers are not treated, especially the cracks
and pores of these layers. Separation of horizons
allows the acid penetrate into less permeable
intervals. Thus, each section of layers, which have to
be treated, will undergo BHT.

At the closing stage of developing such fields with
abnormally low formation pressure (ALFP) and a high
degree of field water cut, it is difficult to perform BHT
via wash pipes after well killing. It is also not always
efficient due to additional formation clogging with
killing liquids filtrates [2, 3].

In such conditions it is more preferable to
perform BHT without well killing, by pumping acid
composition via with a long-length flush-joint CT
unit (CTU) [4, 5].

The best way to separate horizons from each other
is to use packer devices in the process of BHT. Yet,
this method has a substantial disadvantage. The
diameter of the packer device should be enough for
its penetration through the internal space of the
tubing string. After it passes through the production
string, it is necessary to seal the production string,
which has a larger OD and close its flow area. That is
why the packer devices lifted into the well shall have
the elements capable of efficiently sealing such a large
annular space between the production string and
CTU, which is several times larger than the annular
space between the tubing spacer and CTU. [6, 7].

That is why a method, which allows cutting
productive layers from each other by a sand plug
inwashed in the wellbore, is more preferable and less
costly. One of such methods is a method of isolating
formation waters inflow licensed by the patent of the
RF Ne 2488962 [8].

The formations with multihorizon fields



HMMEIOMIYIO OOJIBIINUI BHYTPEHHUH AUAMETD,
IIEPEKPBIB €€ IIPOXOAHOE CEYECHUE, [I0ITOMY
CITyCKA€MBIE B CKBAKUHY MTAKEPYIOLUUE YCTPOUCTBA
JIOJKHBI UMETD YIVIOTHUTEBHBIE 9JIEMEHTHI,
CIIOCOOHBIE HAJIEXKHO 3aT€PMETU3UPOBATH

TAKOU OOJIBIION KOJIBIIEBOU 3230P MEXY
IKCIUTyaTAITUOHHOM KOJIOHHOM U I'T, BO MHOTO pa3

T PEBBIIAIONINI KONBIIEBOH 3230p MEXKAY TU(MPTOBOU
kosmoHHOM U I'T [6, 7].

IToaTOMY IPEAIOYTUTEIEH U MEHEE 34TPATEH
CIIOCOO6, MO3BOJAIONIUI OTCEYb TPOAYKTUBHBIE
MJIACTBL APYT OT IPYT'da HAMBIBAEMOU B CTBOJIE
CKBaKMHBI IECYAHOU MPOOKOU, HATIPUMED, KAK ITPU
U3O0JIALIMH IIPUTOKA IIJIACTOBBIX BOJ, 10 NATEHTY PP
Ne 2488962 [8].

I11aCTHI, CJIATAIONIUE MHOTOIIJIACTOBBIE
MECTOPOXKJEHUSA, UMEIOT PA3TUYHYIO
IIPOHULIAEMOCTD, 103TOMY OI13 3THX IJ1ACTOB
HEOOXOAMMO OCYIIECTBJIATH KUCJIOTHBIMU
COCTABAMH, NIOJOOPAHHBIMHU JIJI1 OOPabOTKU
KOHKPETHOTO IIJIACTA, HAIIPUMED, CONIHOMN
KHMCJIOTOH, INIABUKOBOM KMCJIOTOH, A3PUPOBAHHOM
YIVIEBOAOPOAHOU KMCIOTHOU 3MYIbCUEN U JPYTUMU
KHMCJIOTHBIMU pacTBopamu [1, 7].

3a pyoexom s OI13 HeTera3oBelxX CKBAKHUH
MPUMEHSAETCA TEXHOJIOT U, BKJIIOYAIONM A
3aKAYMBAHHUE U IPOAABINBAHUE B IJIACT CONAHON
KHCJIOTHI [9)].

B oTeuecTBEHHON NPAKTHUKE HANOO0JIEE YACTO
NPUMEHSETCS TEXHOJIOT U KUCIOTHOM OO6pabOTKU
MJIACTA IIyTEM 3AKAYMBAHUSA U IIPOAABINBAHUA
COJITHOU KHUCJIOTHI B IIJIACT 718 JOCTABKH €€ B
ob6pabareiBaeMbli nHTEPBAII [10].

HepocTaTkom 3THUX TEXHOJIOTUM SIBJISETCS
HepocTaTouHas apdexkruBHoCTh OI13
NPOAYKTHUBHOTO INIACTA, TEM 6OJIEE HECKOJIBKUX
MJIACTOB PA3JIMYHON IIPOHUIIAEMOCTH.

Jns nonnTepBanbHOU OII3 HEPTErA30BOMU
CKBAKMHBI IPUMEHAETCA TEXHOJIOT U, BKJIIOYAION A
OTCEYEHHE NTPOAYKTUBHBIX IIJIACTOB APYT OT APyra
MMAKEPYIOIHUMHU YCTPOHUCTBAMH 1 3aKAYUBAHHE
B 00pab6aTBIBAEMBIH IVIACT KMCJIOTHOI'O COCTABA
uepes I'T, pazpadorannas [I.A. KyCTBIIIEBBIM U JIP.
[11]. HegocTaTKOM NPENJIOKEHHONU TEXHOIOI NN
ABJIAETCA OOJIBIIAA TPYLOEMKOCTD IO OTCEYEHUIO
NPOAYKTHBHBIX IJIACTOB IPYT OT APyTIa U
HEJOCTATOYHASA 3(PPEKTUBHOCTb OOPAOOTKU
TPEMUHOBATO-TIOPOBOIO NPOAYKTHBHOI'O IJIACTA
B 44CTHU TpCHLI/IH n HOp, HMMCIONTUXCA B FOprIX
nopoaax I3IT.

C 1€JIBIO COKPANIEHNA 32TPAT HA IIPOBE/ICHUE
OI13 MHOI'OIUIACTOBBIX MECTOPOXKIEHUN ABTOPAMU
IIPEAJIOKEHA HOBAS TEXHOJIOIUS [12], 0CO6GEHHOCTHIO
KOTOPOM ABJSIETCS OTCEUYECHUE TPOAYKTUBHBIX
IUIACTOB JIPYT OT APYyTa IIYTEM HAMBIBAHUS B CTBOJIE
CKBAKUHBI IPONIMAHTOBBIX IPOOOK. 32 CYET ITOTO
OJTHOBPEMEHHO NOBBIIAETCA 3(PPEKTUBHOCTD
06pabOTKU TPEIIUHOBATO-TIOPOBOTO
MPOJAYKTUBHOI'O MJIACTA U CHIXKAETCSI CTOUMOCTD
PEMOHTA BCJIE/ICTBUE YCTPAHECHU S IPUMEHCHU S
JIOPOI'OCTOSIIUX NAKEPYIOMUX YCTPOUCTB, B 2

have different permeability, that is why BHT of

such formations should be performed with acid
compositions selected for treating specific horizons,
such as hydrochloric acid, hydrofluoric acid, aerated
hydrocarbon emulsified acid and other acid solutions
(1, 7].

Foreign operators perform O&G wells BHT with a
technology based on hydrochloric acid pumped and
pushed into the formation [9].

The domestic producers most frequently use
a technology of acid treatment of the formation
with hydrochloric acid pumped and pushed in
the formation for its further delivery to the treated
interval [10].

One of the disadvantages of this technology is poor
efficiency of the productive layer BHT, more over
when horizons have different permeability.

The interval BHT of an O&G well is performed with
a technology providing for separation of productive
layers with packer devices and pumping an acid
solution into the productive layer via a coiled tubing
unit. The technology was designed by a group of
researchers led by D.A. Kustyshev. [11]. One of the
disadvantages of the proposed technology is high
labor intensiveness of separating the productive
layers and poor efficiency of treating the fractured
and porous productive layers, especially in the area of
fractures and pores in the bottom-hole area rocks.

In order to cut the expenses on BHT of
multihorizon fields the authors suggested a new
technology [12] based on separating the productive
layers by inwashing the proppant plugs in the
wellbore. It raises the efficiency of treating the
fractured and porous productive layers and at the
same time brings down the service costs, as there is
no necessity in using expensive packer devices, many
of which are manufactured abroad.

The technology is implemented in O&G well of
multi-horizon fields equipped with production string
1 and tubing string 2 lowered till the top of the upper
formation in the following order.

At first (Figure 1) the wellbore, till the surface
of the productive layer 3, usually composed of low
permeable clay rocks with the permeability below
40 -10-% um?, is subject to proppant plug inwashing.
The plug 4 consists of a large piece of proppant, for
instance 6-10 mesh. (the diameter of the particle is
about 2 mm).

After that CTU 5 is lowered into the well, which
is still not killed, till the top of inwashed proppant
plug 4. The CTU is used to pass the acid composition
6 pumped into the upper treated layer 3. The acid
composition is a solution of mud acid, which consists
of 3—-5% hydrofluoric acid and 10-12 % hydrochloric
acid, in the amount of 1,5-2,0 m?per 1 m of the
treated interval.

The acid composition 6 is pushed by inactive gas
(nitrogen) 7 into the bottom-hole area of the upper
treated area 3 on the depth of the clogged area,
including rock fractures and pores. The acid solution

6 is left for the period of its reaction with the clogging p
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YACTHOCTH, 3aPyOEKHOTO IPOUZBOJCTBA.

TexHOIOrNs peannu3yeTcs B He(PTEra30B0n
CKBA>KMTHE MHOTOIJIACTOBBIX MECTOPOXKAECHUIA,
060PYAOBAHHOU 3KCIYATAIITMOHHOU KOJIOHHOM 1

U TUPTOBON KOJIOHHOM 2, CITYIIEHHOU 10
KPOBJIU BEPXHET'O IUIACTA 3, B CIEAYIOLIEH
MHOCJIENOBATENBHOCTH.

ITepBoHa4abHO (PUC. 1) B CTBOJIE CKBAKUHDI
J1O TIO/IONIBBI BEPXHET'O 0OPa6ATHIBAEMOTO
OPOAYKTHUBHOTO INIACTA 3, CJIOKEHHOTI'O OOBIYHO
HHU3KOIIPOHUIACMBIMHU 3ATVIMHU3HPOBAHHBIMH
HOPOJAMU IPOHUITAEMOCTBIO MEHbIIIE 40 + 1073 MKM?,
HAMBIBAIOT IPOMMNAHTOBYIO IPOOKY 4 U3 IPONMIAHTA
GOJIBIIOrO pa3dMepa, Harpumep, 6—10 merr
(BUaMeTpOM YACTUYKHU OKOJIO 2 MM).

[anee B HE3AIMTYIICHHYIO CKBAKUHY 10 I'OJIOBBI
HAMBITON IPOMNMNAaHTOBON NPOOKHU 4 CITyCKAIOT
I'T 5, yepe3 KOTOPYIO B BEPXHUI OOPAOATHIBAEMBbIH
MIACT 3 3aKAYMBAIOT KUCAOTHBI COCTAB O,
IPEJCTABIISIONINI COOOH pACTBOP INTMHOKUCIOTHI,
COCTOsIIEN U3 3—5%-1 11aBUKOBOM 1 10—12%-11
COJISTHOU KHCJIOT, Bo6beMe 1,5-20 > Ha 1 M
06pabaTBEIBAEMOTO HHTEPBAJIA.

[IpOJABIMBAIOT KUCIOTHBIN COCTAB 6 B
OpU3A00NHYIO 30HY BEPXHETO O6PA0ATHIBAEMOTO
1ACTA 3 HA ITIYyOUHY 3aKOJIbMATHPOBAHHOM 30HBI,
BKJIIOYas1 TPEIIWHBI U IIOPBI TOPHOM ITIOPOALI, C
HOMONIBIO HHEPTHOI'O I'a3a (230TA) 7, OCTABIAIOT
KHCJIOTHBIIN COCTAB 6 Ha TICPUO]] €I'O PCAKITUU C
KOJIBbMATUPYIONIMMH YACTUITAMU, HAXOJAIIMMICA B
HOpaX, TPEIIMHAX U TOPHOH NTOPO/JI€ MPU3a60UHON
30HBI BEDXHETO OOPAOATHIBAEMOTIO IIJIACTA 3.

BBI3BIBAIOT IPUTOK I'd34 U3 BEPXHETO
06pabaTBEIBAEMOTO IJIACTA 3, yAANAIOT BMECTE
CTa30M IIPOAYKTBI PCAKITNHU ITO KOJIBIICBOMY
OpPOCTPAHCTBY MEXAY I'T 5 1 MuPTOBOI KOJIOHHONU
2 10 HOJTHOTO BOCCTAHOBJIEHUA NPOAYKTUBHOCTH
BEPXHET0 06PA6ATHIBAEMOI'O IIJIACTA 3, HPOMBIBAIOT
CTBOJI CKBA’KHHBI JJO OAOMIBBI CPEJTHETO
06pabaTBEIBAEMOTO IPOAYKTUBHOIO I1acTa 10,
YAAIAA BEPXHIOIO YaCTh HAMBITOU IPOIITAHTOBOM
pOO6KH 4.

ITocne vero (puc. 2) focnyckaroT I'T' 5 10 rojsoBbl
YACTUYHO MPOMBITON IPOMMNAHTOBOM IPOOKU 4.

3akaumBaior yepe3 I'T 5 KUCIOTHBII COCTAB O,
IPEACTABISAIONINEI COOOH PACTBOP COSTHOM
KUCJIOTBL, TPOJABIUBAIOT €TO B IIPHU3a00HHYIO
30HY CPETHETO 0OpadaTeIiBacMOoro miuacta 10,
CJIOKEHHOTO YaIle BCEI'O TEPPUTEHHBIMHU HOPOJAMHU
NpOHUILAEMOCTBIO OT 40 * 1073 MxMm? 710 300 + 102 MKM?
HAa INIYOHMHY 3aKOJIbMATHPOBAHHON 30HBI C TIOMOIIBIO
HHEPTHOI'O r'a3za (a30Ta) 7.

OCTaBIAIOT KUCJIOTHBII COCTAB 6 HA TTIEPHO/T
CIr'o pCaKUU C KOJIbMATUPYIONTNMHU 9ACTUITAMU,
HAXOJAIIMMHUCS B IPU3AOOUHON 30HE CPEJHETO
obpabarpiBacMoro miacta 10.

BBI3BIBAIOT NPUTOK Ia3a U3 CPETHETO
06pabaTbIBAEMOTrO I1ACTA 10, yAAIAIOT BMECTE
CTa30M IIPOAYKTBI PCAKITNHU ITO KOJIBIICBOMY
OpOCTPAaHCTBY MeX1y ['T 5 1 mupTOBOM KOJTOHHOH 2
JIO TIOJTHOT'O BOCCTAHOBJIEHUS IIPOAYKTUBHOCTH
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Pucynox 1 — Cxema peanusavuus mexmonozuu
npu oopadomke gepxnezo naacma

Figure 1 - Upper layer treatment technology scheme

particles located in the pores, fractures and rock
material of the upper treated layer 3 bottom-hole area.

After that the inflow of gas is stimulated from the
upper treated layer 3. The reaction products are
removed together with the gas via the annular space
between the CTU 5 and tubing space 2 until the
productive capacity of the upper treated layer 3 is
completely restored. After that the wellbore is washed
until the base surface of the treated productive layer
removing a part of inwashed proppant plug 4.

Then (Figure 2), the CTU 5 is lowered till the top of
the partially washed proppant plug 4.

The acid composition 6, which consists of
hydrochloric acid solution, is pumped via CTU 5 and
pushed into the bottom-hole area of mid treated layer
10 mostly composed of terrigenous rocks with the
permeability from 40 - 107 um?till 300 + 10> um?
at the depth of the clogged area with the help of
inactive gas (nitrogen) 7.

The acid composition 6 is left for the time of its
reaction with clogged particles located in the bottom-
hole area of mid treated layer 10.

After that the inflow of gas is stimulated from mid
treated layer 10. The reaction products are removed
together with the gas via the annular space between
the CTU 5 and tubing space 2 until the productive
capacity of mid treated layer 10 is completely restored.
After that the wellbore is washed until the base
surface of the treated productive layer 11 removing a
part of inwashed proppant plug 4.

Then (Figure 3), the CTU 5 is lowered till the
top of the partially washed proppant plug 4. The
acid composition 6, which consists of hydrochloric
hydrophobizated hydrocarbon acid solution, with of
oil — 80%, 15% hydrochloric acid — 15%, 10 % surface
acting agents like disolvan — 10% and technical water,



cpeaHero o6pabaTeIBAEMOro naacta 10, ipoOMbIBaIOT
CTBOJI CKBAKMHBI JJO OAOMIBBI HUXKHETO
06pabaTBEIBAEMOTrO NPOAYKTUBHOIO I1acTa 11,
YAAJIASA OCTABUIYIOCS YACTh HAMBITOU IIPOIITAHTOBOM
Opoo6Ku 4.

3areM (puc. 3) pocnyckaioT I'T 5 10 rosnoss
OCTABIIENCS YACTH NPOMNMNAHTOBOM NPOOKU 4,
3aKa4uBaioT Yepe3 I'T 5 KUCIOTHBIN COCTaB O,
IPEJCTABIISIONINI COOOH A3PUPOBAHHYIO
ruApoPOOHU3UPYIONTYIO YIVIEBOJOPOAHYIO
KHUCJIOTHYIO SMYIbCUIO, COAEPKAITYIO HEPTD —

80 macc. %; 15%-i1 paCTBOP COJITHOM KUCJIOTDI —

15 Macc. %; TOBEPXHOCTHO-AKTUBHOE BENIECTBO,
HaIpUMeED, TUCONBAH, — 10 06. % 1 TEXHUYECKYIO
BOZIY — OCTAJIBHOE. [IpOAaBINBAIOT SMYIbCHIO B
NpU3a00HHYIO 30HY OOBOJHUBIIETOCA HUKHETO
00pabaThIBAEMOTrO I1ACTA 11, CJIOKEHHOTO
TEPPUTEHHBIMU ITOPOJAMU, HA TTTyOHUHY
33aKOJIbMAaTHPOBAHHOM 30HBI C IOMOIIIBIO MHEPTHOTO
rasa (a3ora) 7.

B cirygae c1ab0oCeMEHTUPOBAHHOTI'O KOJLIEKTOPA
3aKA4MUBAIOT B OOBOJJHUBIINYCS CKBAXKUHY 43PO30JIb
HA OCHOBE YVITIEBOJOPOHON KMCIOTHOU IMYIbCHUH.

OCTaBIAIOT KUCJIOTHBI COCTAB 6 HA TTIEPUO/T
€T0 PEAKIIUU C KOJIbMATUPYIOMUMH YACTUIIAMH,
HAXOJAIUMHUCS B IPU3A60ONHON 30HE HUXKHET'O
06pabaTBIBAEMOTO IIACTA 11, BBI3BIBAIOT IPUTOK
ra3a U3 HUKHETO 06padaThIBAEMOTrO T1acTa 11,
YAAIAIOT BMECTE C I'a30M MPOAYKTBI PEAKIIUU 1O
KOJIBLIEBOMY IPOCTPAHCTBY MEXy I'T 5 u tu@ToBOM
KOJIOHHOH 2 /10 ITIOJIHOT'O BOCCTAHOBJIEHU S
NPOAYKTUBHOCTH HUXKHETO 06PA6ATHIBAEMOI'O
nsacta 11. IIpoOMBIBAIOT CTBOJI CKBAXKUHBI J10 326051
12 CKBaXMHBI, YA/ OCTABIIYIOCSA 9aACTh HAMBITOM
MPOIITAHTOBON TPOOKHU 4, U OTPAOATHIBAIOT
CKBAXKMHY Ha (pakes.

CiieyeT IOMHUTB, uTO nepey OI13 cienyer
OIIPEJENNUTb IPOAYKTUBHOCTD IUIACTOB 3, 10, 11 1
nog06paTh B 3aBUCMMOCTU OT UX IPOHULIAEMOCTH
XUMUHYECKUE PEATEHTHI JIJIS1 OOPAOOTKHU KAXK/IOT'O
m1acta. OGBIYHO B KAYECTBE KUCIOTHOTO PacTBOPa 6
JUIS TEPPUTEHHOI'O KOJUIEKTOPA IPOHULIAEMOCTBIO
o140 - 10 Mxm? 10 300 * 1073 MKM? UCHIOJIB3YETCS
18—-20%-11 paCTBOP CONAHOU KUCJIOTHI B O6bEME
5 M?Ha 1 M 06pabATBEIBAEMOIO UHTEPBAIA, /I
HU3KOMPOHHUIIAEMOI'O 3AIVIMHU3UPOBAHHOIO
KOJIJIEKTOPA MMPOHMUITAEMOCTBIO MeHbIIIE 40 + 102 MKM?
B IIPHU3a60MHYIO 30HY 3aKAYUBAIOT PACTBOD
TJIMHOKUCJIOTHL, COCTOSIIEN U3 3—5%-1 MJIABUKOBOU
u 10-12%-11 cosgHOM KUCJIOT, B o6beme 1,520 m?
Ha 1 M 06pabaTBIBAEMOTO UHTEPBAJIA, /I
OOBOJHSIOMIETOCS KOJJIEKTOPA — A3PUPOBAHHYIO
ruApOPOOHU3UPYIONTYIO YIVIEBOJOPOAHYIO
KHUCJIOTHYIO MYIbCHIO, COAEPKAITYIO HEPTBH, —
80 macc. %; 15%-i1 paCTBOP COJITHOM KUCJIOTDI —
15 Macc. %; TOBEPXHOCTHO-AKTUBHOE BENIECTBO,
HaIIpUMeED, TUCONBAH, — 10 06. % U TEXHUYECKYIO
BOJZIY — OCTAJIBHOE, 4 JIJISI CTA0OCLHEMEHTUPOBAHHOTO
KOJIJIEKTOPA — 439PO30Ib.

B UCKJIIOYUTENBHBIX CIy4asaX HAJL

BBIIIEIEKAMUMHI OOPa6ATHIBAEMBIMU 2
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Pucynox 2 — Cxema pearusauuu mexHoai02uu
npu oopadomire cpeonezo nracma

Figure 2 — Mid layer treatment technology scheme

is pumped via CTU 5 and pushed into the bottom-
hole area of mid treated layer 11 mostly composed of
terrigenous rocks with the permeability from

40+ 107 pm? till 300 - 1073 um? at the depth of the
clogged area with the help of inactive gas (nitrogen) 7.

In case of slightly cemented oil reservoirs, aerosol
based on hydrocarbon acid emulsion is pumped into
water producing well.

The acid composition 6 is left for the time of its
reaction with clogged particles located in the bottom-
hole area of the lower treated layer 11. After that the
inflow of gas is stimulated from mid treated layer 11.
The reaction products are removed together with
the gas via the annular space between the CTU 5 and
tubing space 2 until the productive capacity of the
lower treated layer 11 is completely restored. After
that the wellbore is washed till the well bottom hole
12 removing a part of inwashed proppant plug 4 and
the well is flared.

It should be noted that before BHT, the productivity
of 3, 10, 11 layers should be defined. Depending
on their permeability chemical reagents should
be selected for treatment of every formation. For
terrigenous collector with the permeability from
40 103 pum? to 300 - 10~ um? u 18-20 % solution of
hydrochloric acid is used in the amount of 5 m? per
1 meter of treated interval for low permeable clay
collector with the permeability below 40 + 1073 pm?.

Mud acid is pumped into bottom hole area.

It consists of 3—5% hydrofluoric acid and 10-12%
hydrochloric acid, in the amount of 1,5-2,0 m? per 1 m
of the treated interval. it is recommended to use the
In the water cut collector aerated hydrophobizated
hydrocarbon acid solution, with oil — 80%, 15%
hydrochloric acid — 15%, 10 % surface acting agents
like disolvan — 10% and technical water. Aerosol is
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Pucynox 3 — Cxema peanu3avuu mexHoaozuu
npu oopadbomxe HuUNICHe20 naacma

Fi,iure 3 — Upper layer treatment technology
scheme

OPOAYKTHUBHBIMU IUIACTAMHU YCTAHABINUBAIOT HA I'T 5
HaJIyBHOM I1AKeP.

IIprMEHEHUE A1 HAMBIBA IIPONIIAHTOBOIM IPOOKU
OPOMNMNAHTA OOJIBIIUX PA3MEPOB OOECIIEYUBAET
OJIOKUPOBAHUE EP(POPALMOHHBIX OTBEPCTUH
MHTEPBAIA nep@opanuu, IPeAOTBPAILAS
JlaJIbHENIIEE 3aT PA3ZHEHNE TTPHU3A60MHON
30HBI YACTUIAMHU TBEPAOH (pa3bl. KpoMme Toro,
OOJIBIION PA3MEDP YACTUI] OOJICTYAET UX BBIHOC HA
MOBEPXHOCTD 34 CYET IMTAPYCHOCTU CAMOI YACTULIBL

PazpaboTaHHas TEXHOJIOTUS OOECIIEUNBACT
adpPexkTuBHyIO OI13 KaK HU3KOIIPOHUIAEMBIX,

TAK U BBICOKOITPOHUIAEMBIX IIJIACTOB, BKJIIOYAS
OOBOTHUBIIMECS MJIACTBI, HEPTEra30BON CKBAXKUHBI
MPU UX NOUHTEPBAIBHOI 00paboTKe. [ToMUMO
3TOTO, CHUXKAETCS CTOUMOCTb PEMOHTA BCJIEACTBUAE
YCTPaHEHU S IPUMEHEHU A JOPOTOCTOSAIINX
MAKEPYIOMUX YCTPOMCTB, B YACTHOCTH,
3apyOEKHOIO IPOU3BOJACTBA.  ©
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recommended for slightly cemented oil reservoirs,

In exclusive cases the inflatable packer is installed
on CTUS above the upper treated productive layers.

The use of large proppant for proppant plug
inwashing blocks the perforated openings within the
perforation interval, prevent further contamination
of bottom hole area with hard particles. Beside, large
size of particles provides for their easy removal to the
surface due to sail effect of the particle itself.

The developed technology provides for efficient
BHT of both low permeable and high permeable
formations including the water cut formations of oil
wells during their interval treatment. Besides, the cost
of service is lowered due to removal of costly packer
devices of foreign manufacture. @
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Pa3paboTKa COCTABA IS IIOBBIIIICHH A

HedTEOTTAYH IIACTOB HA OCHOBE
CYCIICH3UH ITOTHAKPUIAMHAIA

Development of Polyacrylamide Suspension-

Based Composition for Enhanced Oil Recovery

JILA. MATATOBA, nupexrop HOILI JIpOMBICTIOBAsA XHMH 5>, [I. T. H., Ipodeccop; I.H. MAJIKHNH, 3aBe Iy FOUHI CEKTOPOM XHMHYECKHUX

PEAreHTOB JJIA THAPABIHYECKOrO pa3peisa miaacta HOLIL JIpoMeicioBasg XuMu:a»; B.I. CABACTEEB, HayYHBIH COTPYIHHK, HOIJ

JIpomsicnOBass XUMHsA>; B.B. TYBAHOB, BeAymu HayIHBIH cCOTpyAHHK HOII JIpOMBICTIOBAsA XHMH >, K. T. H.; K.A. KAHAEBA,

uHkeHep HOL JIpOoMEBICIIOBaA XUMUA», PI'Y HedTH M raza umeHu U.M. I'yOKuHa

L. MAGADOVA, Director of Research and Educational Center “Oilfield Chemistry”, Doctor of Technical Sciences, Professor; D. MALKIN,
Head of Hydraulic Fracturing Chemicals Department, RDC “Oilfield Chemistry”; V. SAVASTEEYV, Researcher, RDC “Oilfield Chemistry”;
V. GUBANOYV, Lead Researcher, RDC “Oilfield Chemistry”, Ph.D. in Technical Sciences; K. KANAEVA, Engineer, RDC “Oilfield
Chemistry”, The I.M. Gubkin RSU of Oil and Gas

B nocnegHue rofbl IPH OLIEHKE COCTOSHUSA
U NEPCIEKTUB PA3BUTH HEPTAHONH OTPACIU
OTMEYAETCS UCTOIIEHUE PAHEE BBEACHHBIX
B 9KCILIyaTAIUIO KPYITHBIX MECTOPOXK/ICHUM
U CHIDKEHHE OO'bEMA IPUPOCTA 3aI1ACOB HA
MECTOPOXKJICHHUAX C OCJIOKHEHHBIMU I'€0JIOrO-
(PU3UYECKUMHU XAPAKTEPHUCTUKAMH.

B cBs13u ¢ 3TUM 0CO60€ BHUMAHHE OTBOAUTCS
BOIIPOCY NIPHUMEHEHU A HOBBIX TEXHOJIOI U
HedTEeA0OBIYH, TTO3BOISIONINX 3HAYUTCIIBHO
YBEIUYUTb HEPTEOTAATY PA3PAOATHIBAEMBIX
IIACTOB, HA KOTOPBIX TPAJAUITUOHHBIMH METOJAMU
U3BJIEYb OCTATOYHBIE 3AI1ACHI HE(PTHU YIKE
HEBO3MOJKHO.

ORHNUM U3 PEATEHTOB, KOTOPBIN IIMPOKO
HCIIOJIb3YETCS B TEXHOJIOTUAX MOBBIIIEHU A
HEPTEOTAAUH ITACTOB, ABIAECTCA CHHTETHYECKUI
BOJIOPACTBOPUMBIH ITOJIMMED — MOJIHUAKPUITIAMUT
(TIAA).

CHeKTp TEXHOJIOIUU HA OCHOBE [TAA BKIIO4aET
34Ka4KYy B IUTACT BOJBL, 3AT'yIIIEHHOU ITIOJIMMEPOM,
CO3JaHHUE B IUIACTE OTOPOYEK PACTBOPA IIOJIUMEPA CO
CIIMBAOIINM AT€HTOM, CO3ZJAHHE B IUIACTE OTOPOYEK
OCaJJKOTENE00PA3YIOMUMU COCTABAMHU.

OIHOM U3 BAXKHEUIINX XAPAKTEPUCTUK [TAA
ABJIAETCS OBICTPAA U KAYECTBEHHAA PACTBOPHUMOCTD
ero B Bozie. OgHaxko BBOJ [TAA B BOZly B CyXOM BH/IE
3HAYUTEJIBHO YCJIOKHAET IPOLECC TUAPATALUN U
HUMEET PAJ] CYIMECTBEHHBIX HEJOCTATKOB, TAKUX KAK
TEXHOJIOIMYECKHUE TPYIHOCTHU IIPH JO3UPOBAHUN
U IIPUT'OTOBJIEHUH PACTBOPOB, YTO BBUIUBAETCA B
HCIIOJIb30BAHUE CIIELNAIBHON TEXHHUKU U YCTAHOBOK,
HEBO3MOKHOCTD BBEJIEHUSA [IOJTUMEPA <«B IIOTOK»>
MDY 3d4KAYKE B CKBAXKUHY.

C LeJIBIO YCTPAHEHUA HEJOCTATKOB B HAYYHO-
06pa30BaATENBHOM LEHTPE «[IPOMBICTIOBAS XUMHU >
npu PI'Y HedTu u raza umenu .M. I'yOknHa 6bL1
Pa3paboTaH COCTAB, IPEACTABJISIONINI COOOH
cycnieH3uio ITAA B yIiIeBOJOPOAHON KUJAKOCTH —
KEPOCHUHE, CTAOMIU3UPOBAHHYIO IIOBEPXHOCTHO-
aKTUBHBIMU BemecTBamu (ITAB), Ha3BaHHBIN
PITHIT. CocTaB IpeCTaBiasieT COO0M MAJIOBA3KYIO,
JIETKOTIOABHUKHYIO CYCIIEH3HIO, UMEIONTYIO BBICOKYIO
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In the recent years, the estimation of conditions
and development prospects of oil industry shows
the depletion of major oilfields previously brought
into production and reduction of reserves increment
volumes at the oilfields with complex geological
settings.

In this connection, a special attention is paid to the
application of new oil production technologies that
allow to significantly increase oil recovery of reservoirs
where conventional recovery techniques fail.

One of the chemicals that is actively applied
during enhanced oil recovery (EOR) operations is
polyacrylamide (PAA), an artificial water soluble
polymer.

The range of technologies using the PAA includes
injection of gelled into formation, creation of polymer-
thickener banks in the formation, as well as creation of
sediment-gelling agent banks.

One of the main features of the PAA is its fast and
good water solubility. However, mixing of dry PAA with
water substantially complicates the hydration process
and has a number of significant drawbacks, including
technological difficulties during solutions batching
and preparation that result in the need of special
equipment utilization, as well as inability to introduce
the polymer into the flow during injection process.

In order to eliminate the above-mentioned
drawbacks the Research and Development Center
“Qilfield Chemistry” affiliated with the I.M. Gubkin
RSU of Oil and Gas has developed a solution consisting
of the PAA and hydrocarbon fluid (kerosene) stabilized
with surfactants. The solution was entitled as RPNP.
The solution is a low-viscosity mobile suspension that
has high sedimentation stability and low solidifying
point.

Main properties of the RPNP solution are enlisted in
Table 1.

It is quite certain that one of the main properties
of suspensions is their stability. The size of the PAA
particles that form the internal phase of the system
should be small enough to be suspended in the external
phase. That’s why the polymer that forms a part of
the RPNP solution is preliminary grinded. The main



CEUMEHTALIMOHHYIO YCTOUYUBOCTb U HU3KYIO
TEMIIEPATYPY 34CTbIBAHUS.

TexHmuecKkue CBOHCTBA coOCcTaBa PITHIT
MPEICTABJIEHDL B TA0I. 1.

HecoOMHEHHO, OTHHUM U3 CAMBIX BA’KHBIX CBOMCTB
CYCIICH3UM ABJIACTCA UX YCTOMYUBOCTD. Pazmep
yactuil [TAA, 06pa3yomux JUCIEPCHYIO (pazy
CHUCTEMBI, JOJIKEH OBITH TAKUM, YTOOBI JIETKO
VAEP’KUBATHCS BO B3BEIIEHHOM COCTOSIHUHM B OObEME
JUCIIEPCUOHHOU cpelpl [ToaToMy nonumMep B
cocrase PITHIT nogsepraercs npegBapuTeabHOMY
U3MEBICHUIO. OCHOBHASA (DPAKIUA U3MEIBYEHHOTO
nonumepa uMmeeT pasmepsl 0,4-0,125 mm (40-120 mer),
B TO BpeMs KaK Pa3MePbl UCXOAHOI o ITAA
COCTABIAIOT 605ee 1,0 Mm. CpaBHEHHE
MOJIEKYJIAPHOM MACCHI, CTEIIEHU I'UAPOIN3a U
KMHEMATHYECKOU BA3KOCTHU PACTBOPOB ITAA 510 1
IOCJIE MEXAHNYECKOI'O U3MEJIbYEHM A IIPEACTABIEHO
B Ta0I. 2.

Bb110 BBISIBIIEHO, UTO cocTaB PITHIT o6mamaeT
MEHBIIHNM I10 CPABHEHUIO € CyXUM [TAA BpemeHeM
rugparauunu (puc. 1). B ornnune ot ITAA, KOTOPBII HE
PAaCITyCKaeTCAa B XOIOAHOU BoJe, cocTas PITHIT nmeeTr
KOHEYHOE OJMHAKOBOE 3HAYEHHE BA3KOCTH, KAK B
xonogHou BoJiE (t=4 °C), TaK 1 B BOJIE C KOMHATHOM
TeMmieparypor (t=25 °C) rmocJe 9aca nepeMemnBaHuA.

Hccneposanue peoIOTHYEeCKUX XaPAKTEPUCTHUK
BOJIHBIX PACTBOPOB MOJIMMEPA, IPUTOTOBJIEHHBIX
c npumenenuem I[TAA n PITHIT, npu pa3immyabIx
IUTACTOBBIX TEMIIEPATYPAX IMTOKA3AJIN CXOIHBIE
BA3KOCTHBIE XAPAKTEPHUCTUKHN PACTBOPOB. I'paprk
3aBHCUMOCTH BA3KOCTHU ITIOJIMMEPHOT'O PACTBOPA OT
TEMIIEPATYPHI IPEACTABIIEH HA PUC. 2.

Hccnenosanye BO3MOXHOCTH ITPUMEHEHUA
CYCIIEHIUPOBAHHOTI'O ITOJIMAKPUIAMH/IA B IIPOLIECCAX
TOJIMMEPHOI'O 3aBOJHEHUSI ITPOBOANIOCH B HOL]
«[IpompIcOBas XUMUs» Ipu PI'Y He(pTH U raza UMEHU
N.M.T'ybknHa Ha QUIBTPALIMOHHON YCTAHOBKE
BBICOKOT'O iaBjieHUs U TeMuieparypsl HP-CFS.

VYcranoska HP-CFS obecrieunBaeTt npoBeJicHue
(PUIBTPAIMOHHBIX SKCIIEPUMEHTOB HA HACBIITHBIX
MOJIEJIAX IMOPUCTBIX CPEJ 1 0OPA3LAX KEPHOB
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Pucynox 1 — Onpeoenenue gpemenu cuopamavuu
PITHIT u cyxozo IIAA npu memnepamype 4°Cu 25 °C.
Konuenmpauus noaumepa 6 pacmeope cocmaesnnem
0,1 % macc.

Figure 1 — Hydration times of the RPNP solution and
dry PAA at the temperatures of 4°C and 25 °C. Polymer
concentration is 0.1% of the solution weight

fraction of grinded polymer has the size of particles
around 0.4-0.125 mm (40-120 mesh), while the size

of the original PAA particles is more than 1.0 mm.

The comparison of molar weight, degree of hydrolysis,
and kinematic viscosity of the PAA solutions before and
after mechanical grinding is shown in Table 2.

Tabnuuya 1 — Pusurxo-xumuueckue ceoticmeéa PITHIT

Table 1 — Physical and chemical properties of the RPNP
solution

Haumenoesanue noxazameneti 3nauenun
Parameter Value
HJZOWZHO.Cmb n}zu ?5 °C, sz/ﬂ/l‘;, 000-950
Density at 25 ‘C,Rg/m’,
Dpdpexmusnas 6A3K0CMb NP CKOPOCIU
cosuza 170 cinpu memnepamype 25 ‘C,mlla’c
Effective viscosity at a share rate of 170 s-1, S
and temperature of 25°C,mPa’s
Temnepamypa 3acmuléarus, ‘C Mumnyc 37
Solidifying point, ‘C Minus 37

Tabnuua 2 — 3nauenue cmenenu 2UOPOIUIA U
MONCKYAAPHOUMACCHL USMENBUEHHOZO U UCXOOHOZO
A

Table 2 - The values of molar weights, degrees of
bydrolysis, and kinematic viscosities of grinded and
original PAAs

Kunema-
Cmenens Monexyanb- muueckan
Hccneoyemwtii | zudponusa, mmmzj; CC‘I; 6ASKOCHY 0.1
noaumep % » % 600H020
a.em. pacmeopa,
mm?
Invejtzgated thigrf;e qf Molarweight, | Kinematic
PO FIEF YArocysts, a.m.u. viscosity of
% 0.1 % water
solution, mm?
H3menvuennolii
1A 647 4,03'106 6426
Grinded PAA
HcxooHwviti [TAA
. 0,11 5,03'106 7,062
Original PAA

It was investigated that the RPNP solution has a lower
hydration time than a dry PAA (see Figure 1). Contrary
to dry PAA, which does not expand in cold water, the
RPNP solution has the same final viscosity both in cold
(t=4°C) and room temperature (t=25°C) water after an

hour of mixing.

Study of rheological properties of polymer water
solutions prepared with application of PAA and RPNP
samples at different formation temperatures showed
similar viscosity characteristics of solutions. Figure 2
demonstrates the viscosity values of polymer solutions
depending on formation temperature.

The study of application possibilities of suspendable
polyacrylamide during polymer flooding processes has
been performed in RDC “Oilfield Chemistry” affiliated
at the .M. Gubkin RSU of Oil and Gas using the HP-CFS
assembly (high pressure and temperature filtration

system).

HP-CFS assembly enables performing of filtration
experiments using porous medium sand packed tubes
and core samples at temperatures up to 150 °C and
pressures up to 20 MPa. When needed, a back pressure
system can be used. It provides a maximum level of
7.0 MPa of back pressure. When operating with core
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npu reMieparypax o 150 °C u gaBjneHuu 10

20,0 MITa. ITpy HEOOXOAMMOCTH HCHOIb3YETCS
CHUCTEMA IIPOTUBO/ABIIEHM S, OOECIIEYNBAIONIASA
MAaKCUMAJIbHBINA YpOBEHS AasieHusd 7,0 MITa. ITpu
paboTe c 06paA3I[AMU KEPHOB JJABICHUE OOKUMA
MOXxeT gocturath 50,0 MI1a.

OCHOBHBIMH (DYHKIIMOHAJIBHBIMU YACTSIMHU
YCTAHOBKH SIBJISIIOTCS TEPMOCTATUPYEMAS
HACBIITHAS MOJIEJIb [IJIACTA U KEPHOJICPKATEb JIJISI
OIBITOB C UCIIOIb30BAHHUEM OOPA3LIOB KEPHOB.

[Ipu 3TOM B 3aBUCUMOCTHU OT THUIIA UCCJIEIOBAHUT
BO3MOXXHO HUCIIOJIb30BAHUE KEPHOACPKATEIIS JJIsI
COCTABHBIX KEPHOB JVIMHOM J1O 30 CM (MCCIENOBAHNUE
TUAPOJUHAMHUYECKUX XAPAKTECPUCTUK ITIOPHUCTON
CpeAbl) TUOO KEPHOAEPKATEIA IS OHOTO O6pa311a
KEPHA (UCCAEJOBAHUE COCTABOB /IJIs1 KUCIOTHOH
06pabOTKHU, OYPOBBIX PACTBOPOB, JKUJKOCTEH
IVIYLLIEHUSA).

INogaya paboYux KUJKOCTEN B TIOPHUCTYIO
CpeAyY OCYMIECTBIAETCA YEPES MOJPKUMKHU C
Pa3AEIUTEIbHBIMU TTOPIITHIMH KHUIKOCTHBIMU
npeccamu ISCO, 13 KOTOPBIX B HOATIOPIIHEBOM OObEM
THO/IKIMOK ITOJAETCSI MacCIO. [Ipy 3TOM BO3MOKHA
pa3aeIbHO-OAHOBPEMEHHAA MTOA9a MACJIA B KAXKIYIO
U3 ITOJPKUMOK UJIH TOJIBKO B OJJHY HOJI>KUMKY, C
33/IaHHBIM PACXO/IOM.

3anoIHEHME NO/KUMOK PAOOYHNMU JKU/TKOCTSIMU
TIPOM3BOJUTCS O] ICHCTBHUEM BAKYYMa, IIOCJIE TOI'O
K4K PA3/ICIUTENBHBIN TOPIIEHD IIPHUBOAUTCS
B KpariHee HUKHEE ITOJIOKEHHE JIABJICHHEM I'a34
U3 6aJIJIOHA.

7151 3aKa49KU B MOJIEJIb IVIACTA BBICOKOBSI3KIX
COCTABOB, IMCIIEPCHBIX WJIN NOJIUMEPHbBIX
CHUCTEM HCIIOIB3YETCsI COCY/, BBICOKOT'O JJABJICHUS,
[0/1a4a PEAr€HTA U3 KOTOPOI'O IIPOU3BOAUTCSI
TIO/1, JABJICHHIEM I'a3a U3 6AJIJIOHA JTUOO TIO7
BO3JEUCTBUEM HECMENINBAIONIENCA C PEATEHTOM
SKHUJIKOCTU M3 HOJIKUMKU. B poriecce (puibsrpanuu
OCYIIECTBISAETCSA KOHTPOJIb IIEPEIIAA JABJICHUS
JudmanomMeTpom pupmbl Gould. PrtbTpans
(PIIIONI0B MOXKET IIPOUZBOAUTHCS IIPU
(PUKCHPOBAHHBIX pacxOax 0 600 cm?/4ac.

TepMOCTATHUPOBAHNE HACBITTHOU MOJIETIU U
NPEJBAPUTEBHBII TOJOT'PEB BXOJHOU IMHUN
OCYIIECTB/IAETCSA HAIPEBATEILHOM JIEHTOH,
OBMOTAaHHOM BOKPYT KOPITyCa MOZIE/IA U BXOZHOI
JMHUY. JlenTa 3anuTaHa ot cetu 200V uepes
aBTOTpaHCHOPMATOP. PEryIHpPOBKON HATIPSI)KCHUST
06€ECIIEUNBAETCA CKOPOCTD MOIBEMA TEMIIEPATYPHI,
a ee NOJJICPKAHNE U KOHTPOJIb — JATYHUKOM —
peryasropom TeMneparypsl TPM-1, COEIMHEHHBIM C
TEPMOITAPOI, HAXOAAIEUCS HA KOPITYCE MOJEIH.

Bp1H IPOBEJEHBI (PUIBTPAITUOHHBIC
SKCIEPUMEHTHI Ha HACHIITHBIX MOZICISIX I1JIACTA
0 PUNYECKOMY MOACTUPOBAHUIO 3aKAYKH
MOJIMMEPHOTr'0o BOAHOro pactsopa PITHII ¢ niesnbio
OLIEHKU 3(P(PEKTUBHOCTH €T'O CBOYICTB B IOPUCTOH
CpeJie IPU TEPMOOAPUYECKUX YCIIOBUAX IIJIACTA U B
PUCYTCTBUH IIJIACTOBBIX (DITIOUJIOB.

151 1pOBEICHUSI UCCIIETOBAHUI ObLIN
UCIIOIb30BAHbI HACBIITHBIE MOJIC/IN C HAYAJIbHOM
TIPOHUIAEMOCTHIO 110 BojiE 0,250 MM2 MIccaeiOBaHUS
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Figure 2 — Effective viscosities of the RPNP and dry
PAA solutions vs. formation temperature. Polymer
concentration is 0.1% of the solution weight

samples, the overburden pressure can be as high as 50 MPa.

The main functional parts of the assembly
include temperature-controlled sand packed tube
and core holder that allows experiments with core
samples. Depending on the type of investigation to
be performed, the core holder can be used either
for composite core samples up to 300 mm long
(investigation of porous medium hydrodynamic
performance), or for one core sample (investigation of
acid treatment solutions, drilling muds, and well killing
fluids).

Injection of operating fluids into porous medium is
performed using ISCO liquid presses through tighteners
equipped with separating pistons. The assembly allows
dual injection of oil into both tighteners or into just one
chosen tightener at a specified rate.

Filling of the tighteners with operating fluids is
performed under the influence of the vacuum when
the separating piston is set into the lowermost position
using high pressure cylinder.

High-viscosity solutions, disperse or polymer systems
are also injected into the sand packed tube using high
pressure cylinder or by means of fluid coming from the
tightener that does not mix with reagents. During the
filtration process a pressure drop is monitored with the
help of Gould’s differential manometer. Filtration of
fluids can be carried out at a specified rate up to
600 cm?/hour.

Thermal control of the sand packed tube and
preheating of an input line is performed by a heat
tape that is wrapped around the input line and tube’s
body. The heat tape is energized by a 200V power
grid through an autotype transformer. The rate of
temperature growth is regulated by voltage, while its
maintenance and monitoring is carried out by TRM-1
temperature-control sensor connected with body-
mounted thermoelectric couple.

A number of filtration experiments with the
application of sand packed tubes have been performed.
They have simulated the injection of polymer-
water RPNP solution into formation to estimate
its performance in the porous medium under PT



MPOU3BOJWINCH HA (PUIIBTPALIOHHON YCTAHOBKE
BbICOKOT'O AaByieHus1t HP-CFS. B onibrTax
HCIIOJIb30BAJIACH MOJIEJIb ILJIACTOBOM BOJIBI 3aI1a/JHO-
CUBHPCKOTO MECTOPOXKIAECHUS C IIJIOTHOCTBIO

1014 xr/M?. B kauecTBe COCTABA JJ1s1 TECTUPOBAHUSA
ObLI1 BBIOPaH 1,2%-11 BOgHbIH pacTBOp PITHIT uTO
3KBUBAICHTHO 0,3%-My BOZHOMY PACTBOPY CyXOI'O
ITAA. DKCIEPUMEHTBI IIPOBOAUIUCH IIPU TEMIIEPATYPE
70°C.

MeToaUKA 9KCIEPUMEHTA 3aK/II0YAIACh B
CJIEAYIOLIEM.

B manpasneHny «CKBa)KUHA — IJIACT>
3aKAYMBAJIACh MOJEJb INIACTOBOM BOJIBL, B
PEBYNBTATE YETO ONPEAEISIIUCH IIOPOBBII OObEM
V,.0p M IPOHHUIIAEMOCTD HACHIITHOM MOJIC/IH I1TACTA
TMIPU TUIACTOBOM Temneparype K. B HanpasieHnun
«CKBAKUHA — [VIACT» 3AKAYMBAJICS UCCIIEyEMBIH
COCT4B B OO'bEME HE MEHEE 5 TOPOBBIX OOBEMOB.
ITocie NPOXOXK/IEHUS XKUJIKOCTH IOPOBOIO O6BEMA
OTOMPAICT OOPaA3EL] (PUIBTPATA U ONIPEAEIIANIACE ETO
JUHAMUYECKAS BA3ZKOCTD.

Pe3ynbTaThl U3MEPEHUS OTHOCHUTEIBHOU BA3KOCTH
ubTpara p = /| TPeICTaBICHbI HA PUC. 3 1 4.

IIpu IpOXOXKAECHUU YepPe3 OPUCTYIO CPEAY
pactBop ucxoaHoro ITAA Tepsiet 6ostee 60% CBOek
BSI3KOCTH, YTO CBSI3aHO C OOIBIION a71ICOPOITUE
MOJIMMEPA HA TIOPOAE U MEXAHUYECKOTO PA3PYIIEHUSA
IIPU ABMXKEHHU YEPES IIOPUCTYIO Cpeny. BogHbIN
pactsop PITHII mpu TOM K€ KOHLIEHTPALUU [IOJIUMEPA
TepseT 30—-40% OT CBOEH BA3KOCTH, YTO TOBOPUT
O TOM, YTO U3MEJIbYEHHBIN ITIOJIMMED B MEHBIIIEH
CTENEHU 4/ICOPOUPYETCS HA TIOBEPXHOCTD MOPOJIBL, U,
TAKUM 00PA30M, (PPOHT MOJIHMMEPHOI'O 3ABO/IHCHUS
MOJKET PACMIPOCTPAHATHCA PABHOMEPHO, 6€3
HOTEPHU BBITECHSIONIEN CIIOCOOHOCTH, HA OOIbIIEE
PacCTOAHHUE.

Taxoke B XOzi€ (PHUIIBTPALIMOHHBIX SKCIIEPUMEHTOB HA
YCTAaHOBKE BBICOKOT'O 1aBiieHusa HP-CES onpenensanca
KO3 PUIHUEHT TIONOTHUTENBHOI'O HEPTEBBITCCHEH M.
B kauecTBe HEPTHU UCTTONIB30BAIACH JETA3UPOBAHHAA
HePTb [TOKa4EBCKOrO MECTOPOXKACHUS.

MeToanKa 9KCIEPUMEHTA 3aKJII0YAIACh B
CIIEYIOMIEM. B HATIPABIEHUH «CKBAKUHA — ILIACT>
3aKAYHUBAJIACh MOJIENb IJIACTOBOM BOJIBL, B PE3YJIBTATE
YETO ONPEAETSIIUCH IIOPOBLIF OObEM Vnop u
MIPOHHUIIAEMOCTD HACBIITHOI MOJIE/H IIACTA IPH
TTACTOBOM TeMrieparype K .

B HanpaBIEHUN IUIACT — CKBAKMHA» 3AKA9UBAJIACh
HEPTB, 3aTEM NPOKAYUBAIACE IIJIACTOBAS BOJA IO
CTAOMIN3ALINY IEPEA/A JABICHUS U ONIPEACICHUS
HMPOHUIAEMOCTH MOACTU IO K& | 11 ko3 dpureHTa
HedresbITecHenA K . B HanIpaB/IeHUM «CKBAXKUHA —
IJIACT» 3AKAYUBAJIOCH 0,3 HOPOBBIX OO'bEMA
UCCJIEAYEMOI'O COCTABA. 3ATEM B HAIIPABJICHUU
«CKBAKWHA — [JIACT» IPOKAYUBAIACH MOJIE/Ib
IUTACTOBOU BOABI U ONPEAEIIAIACE IPOHULIAEMOCTD
no Bojie K* , m koappurpent nedprenspedeHus K, ,.
Onpenensics PakTop OCTATOYHOTI'O COPOTUBIIECHUS
R=K* /K", nnu3MeHeHne ko3 dureHTa
nedremssiedenusa AK = (K , - K, )/K "100%.

Pe3ynbraThl (PUIBTPALIMOHHBIX SKCIIEPUMEHTOB
IIPECTABIEHEl HA PUC. 5 U 6. 3

conditions and in the presence of formation fluids.

The sand packed tubes used during experiments
have the initial water permeability of 0.250 mm?. It
should be noted that the HP-CFS filtration assembly
was used during experiments. To simulate the
formation water, synthetic brine with the density
of 1,014 kg/m? was used. As the testing specimen
the 1.2% water solution of the RPNP taken, which is
equivalent to the 0.3% water solution of the dry PAA.
The temperature during experiments was maintained
at the level of 70 °C.

The experimental procedure included the following.

In the “well-formation” direction the synthetic brine
was injected. As the result of that, pore volume Vpore
and sand packed tube permeability were estimated at
formation temperature K,. After that, the investigated
solution was injected in the “well-formation” direction.
The total volume of the solution was not less than
5 pore volumes. When the solution permeated through
the pore volume, a filtrate sample was taken and its
dynamic viscosity was estimated.

The values of filtrate viscosity ratio p_=p/u_, are
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Pucynox 3 — Hamenenue OmHoCuUmensHotl 6a3K0Cmu
npu purvmpavuu uepes HAcbINHY10 MOOEb C
nponuyaemocmsvto 0,25 mm?. Temnepamypa 70 °C

Figure 3 — Mod;’ﬁcation of the PAA solution viscosit
ratio during filtration through the sand packed tube

with the permeability of 0.25 mm?. The temperature

is70°C
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Pucynox 4 — Hamenenue OomHoCumensHoil 613K0Ccmu
PITHII npu dpunvmpavuu uepes3 Hacovinuy1o Mooeas C
nponuyaemocmsio 0,25 mw’. Temnepamypa 70 °C

Figure4 — Mod;'fication of the RPNP solution viscosity
ratio during filtration through the sand packed tube
with the permeability of 0.25 mm?. The temperature

is 70°C 4
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Pucynox 5 — Hamenenue nepenaoa oasienua npu
Punrompavyuu 6006t noce 3axauxu nedbmu unocne
3axauxu 0,3V,  0,3%-z20 pacmeopa

Figure 5 —- Modification of the pressure drop during
Siltration of water after injection of oil and 0.3% water
solution of dry PAA inthe amount of 0.3V,
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Pucynox 6 - Hamenenue nepenaa 0aéaenus npu
Punrsmpanyuu 6006t nocie 3aKauxKu Hegpmu u nocne

3axauxu 0,3V, 1,2%-20 pacmeopa PIIHII

Fifure 6 - Modification of the pressure dr(:{) during
Siltration of water after injection of oil and 1.2% water
solution of the RPNP in the amount 0of 0.3V,

PactBop PITHIT 06;12712€T JOCTATOYHO BBICOKOM
HEMTEBBITECHAIOUEN CIIOCOOHOCTBIO, YBETUYEHHNE
KO3((pULIMEHTA HEPTEUSBICUCHUS COCTABIIET 60IEE
4%. A B pe3yJIbTATE MEHBIIIEH 4/ICOPOLIMU NTOJIMMEPA Ha
IOBEPXHOCTH ITOPOABLI MOJKHO CO3/[1aTh PABHOMEPHBIN
(PPOHT BBITECHEHU S OT HATHETATEJIBHOMU /10 IOOBIBAIO-
IEeH CKBAKUHBI.

B HacTosAmEN PabOTE NOKA3AHO, YTO CYIIECTBYET
BO3MOKHOCTb IIEpeBOa CyXoro ITAA B
CYCHEHIUPOBAHHBIN BUJ] C HOJTYYCHUEM CTAOUIBHOH,
06J1a12I0IIEN XOPOIIHNMH HU3KOTEMIIEPATYPHBIMU
XAPAKTEPUCTUKAMU, CYCIIEH3UU —

PITHIT. PITHIT HO3BOJIMT 3HAYUTEIBHO YIIPOCTHUTD
TEXHOJIOI'HIO IIPUT'OTOBJIEHUA 3ATI'yIIeHHOM ITAA BOAbI
HOCPEACTBOM YIIPOIIEHUA U OOJIETYEHU ITPOLIECCA
JO3UPOBAHUA U PACTBOPEHMA IIOJIMMEPA, B TOM YUCJIE U
MUHYs IIPOLIECC €TI0 PACTBOPEHUSA B IPEABAPUTETBHBIX
eMKOCTAX. [TepenaraeTcs TakKe pacCCMOTPETb
BO3MOKHOCTD TEXHOJIOI'MH 3aKa4KU pacTBopa PITHIT «B
noTOK» B cucteMy IIT/I. C mOMOIBIO (PUIBTPAITUOHHBIX

HCCJIEJOBAHUH OBLIO YCTAHOBJIEHO, YTO BOJHBIE PACTBOPHI
cycnensuu [TAA 061a/1210T MasIoN aICOPOIIMEH HA TIOPOJE,

MAaJIO MEXAHWUYECKOH JECTPYKIIUEN TTPU (PUIBTPALIN
Jepes3 NOPHUCTYIO CPENY, YTO OOECTIEYNBAET HYKHYIO
INIYOUHY OOPa6OTKU B MIPOMBICTIOBBIX YCJIOBUAX.
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presented on Figs. 3—4.

After permeating through the porous medium,
the dry PAA solution loses more than 60% of
its initial viscosity. That is connected with high
adsorption of the polymer and its disintegration
when flowing through the porous medium. The
RPNP water solution of the same concentration
loses around 30—-40% of its initial viscosity, which
implies that the grinded polymer has smaller
adsorption and polymer flood front can propagate
uniformly, conserving its displacing abilities, and
to larger distances.

During filtration experiments on the HP-CFS
assembly, the factor of additional oil recovery
was determined as well. Degassed oil from
Pokachevskoe oilfield was used for that.

The experimental procedure included the
following. In the “well-formation” direction
the synthetic brine was injected. As the result
of that, pore volume Vpore and sand packed
tube permeability were estimated at formation
temperature Kv. Then, degassed oil was injected
in the “formation-well” direction. After that,
formation water was injected till the pressure drop
was stabilized. As the result of these actions, it
was possible to determine the permeability of the
sand packed tube Kvf1 and oil recovery factor Knl.
The total of 0.3 pore volumes of the investigated
solution was injected in the “well-formation”
direction. Afterwards, the synthetic brine was
injected in the “well-formation” direction in order
to estimate water permeability K, and oil recover
factor K ,. Then the residual resistance factor
R=K",/ K, and the shifting of oil recovery factor
AK, = (K ,-K_ )/K  100% were determined.

The corresponding results can be found
on Figs. 5-6.

The RPNP solution has a sufficiently high oil
displacement ability, which results in more than
4% increase of oil recovery factor. As the result
of its lower adsorption, it is possible to create a
uniform flood front spreading from injection to
production well.

The presented paper shows that there is a
possibility to transform dry PAA into suspended
form and obtain a stable suspension with good
solidifying characteristics. We call that suspension
the RPNP solution. The RPNP solution will allow
to significantly facilitate the process of the PAA
gelled water preparation by simplifying the
process of polymer batching and break-up, as
well as by eliminating the need to use preparatory
dissolving tanks. It is also suggested to consider
the possibility of the RPNP solution injection
directly into the flow of FPM system. With the
help of filtration experiments it was determined
that water solutions of the PAA suspension have
low adsorption and small rate of disintegration
during filtration through a porous medium, which
provides the needed depth of EOR treatments.
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47 TPYNNA ®UA czao HOBUHKA

HHHOBALHOHHOE DE0PYADBAHHE

KucaorocTpyiHoe Oypenne — opHa U3 Haubonee 3pPeKTHBHLIX
TEXHOAOTHI NOBLILIEHHA HePTEOTAAYH NAacTa — obecneunsaer
co3AaHHe GUALTPALMOHHLIX KAHAAOB W3 OTKPLITOrO CTBOAA HAM B
BbIpe3aHHOM 30He IKCNAYaTaUHOHHOH KOAOHHLI B Kap6oHaTHbIX
KOMEKTOpax.

06opyaoBaHune obecneynBaeT BOIMOXHOCTD:

JKCNAyaTaUMH B CPeAaXx ¢ BLICOKUM coaepxaHuem H,S u CO,c makcumantHo# paboyeit
Temneparypoi 120 °C;

CTPOWTEAbCTBA YYaCTKOB C MaAbiM paAHYCOM HCKPHBAEHHUA (0T 7 m);

Pa3MbITHA HECKOAbKWX H0KOBBIX CTBOAOB 3a 0AHY CT0 Ha pa3AMyHbBIX YPOBHAX M Pa3AHYHbIX
a3uMyTanbHbIX HanpaBAEHHUAX;

c03AaHUA HOKOBLIX KAHAAOB B KapOOHATHLIX NAACTaX HEBOABLLOH MOLLHOCTH;

0CBOEHHMA CKBAXXMHbI B NpoLEcce CTPOMTEALCTBA CTBOAA;

3anucH TPaeKTOPUH CKBaXKHHBI.

OcHOBHbIE NPEHMYyLLECTBA:

BbICOKaA CKOPOCTb NPOX0OAKH;

KOpPOTKHE CPOKH NPOBEAEHHA ONnepaLuu;
OTCYTCTEHE PEAKTHEHOTO MOMEHTA,
HW3Kan CTOUMOCTL 060pyAOBaHMA.

MpumMeHAETCA ¢ KOATIOOUHIOBOH YCTAHOBKOH, OCHAWWEHHOH rubKoi Tpyboi Anametpom 38,1 mm
HAK 44,5 MM, AMameTp NpUMEHAEMbIX HacapaoK 54 mm, 64 mm, 76 MM.

B kauecTse paboueil XHAKOCTH ucnoAb3yetca pacteop HCI ¢ koHueHTpauuen ao 20%.

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com




OBOPYIIOBAHUE U TEXHOJIOTUA
TEPMOTA3OXUMMWNYECKOI'O BO3/IEMCTBUA

[TPU UHTEHCU®UKALIMU HEOTETA3OITPUTOKOB
B HAKJIOHHO-TTPOBYPEHHDBIX U
BbITIOJIAKUBAIOIIMXCS CKBAYKMHAX

E.B.TOHYAPOB, crapiruii HAYyYHBIN COTPYZHUK OAO <BHUMMH»>

H.®. IIOIIOB, K. T. H., reHepaabHbIH JUpeKTOP 3AO HIIK T€e03JeEKTPOHHKA CEPBUC>

HACTOSIIIEE BPEM IIPH OCIIOKHEHUU TOPHO-
Tre€OJIOTUYECKUX YCJIOBUU U3BJIEYEHN S HEPTH
U Ia3a BCE Yallle IPUXOANUTCSA IPUMEHATD
CJIOJKHBIE U JOPOTOCTOSAIINE TEXHOJIOTUYECKUE
onepanmy, K KOTOPbBIM OTHOCATCS, B YACTHOCTH,
KOJITIOOUHTOBBIE TEXHOIOTUU. HEOOXOAMMO
3aMETUTB, YTO AKTYAJIBHOCTb PA3BUTHUS
3TUX TEXHOJIOTU OOYCJIOBJIEHA HE TOJIBKO
TPAJAUIIUOHHBIMH OO'bEKTAMU UX IPUMEHEHM I, HO
Y BCTPAUBAHUEM B CUCTEMBI U3BJICUEHUSI METAHA U3
T430HOCHBIX YTOJIBHBIX MECTOPOXKAEHUN, 1, KOHEYHO,
UX IPUMEHEHNEM [TPU U3BJICYEHUHN CIAHIIEBOIO I'a3a
U HEPTH.

B npornecce aHamM3a Iy TeH COBEPIIEHCTBOBAHUSA
KOJNTIOOMHTOBBIX TEXHOJIOTUHA Y aBTOPOB BO3HUKJIA
UJes, YTO CTPEMUTENBHO NTPOTEKAIONIINE B3PbIBHBIE
MIPOLECCHI MOT'YT OBITH BBITECHEHBI TPOLIECCAMH
JUIMTEJIBHOI'O IPOrpeBa 6€3 TMHAMHUYECKUX HATPY30K
U PENPECCUU, C TEMIIEPATYPAMH, ONITUMAIbHBIMHA
JUIS PETAKCALTUM TOPHOTI'O JABJIEHUS BOKPYT
CTBOJIA CKBA’KUHBL, JI/I1 OTKPBITUSA TPEIUH U
MOPUCTOCTH, CHUKEHHUA BA3KOCTHU (Prrona (HepTH)
MPU BO3AEHCTBUU HE TOJIBKO TEMIIEPATYPBI, HO
U YIVIEKUCJIOTO I'a3a, 00PA3yIOIETrOCs HA BXOJE
peaknuii [1].

TepMOrasoXuMHUYECKOE BO3JEUCTBHE [T
MHTEHCU(PUKALTNHU HEPTETA30IIPHUTOKOB
34KJIIOYAETCA BO BHEJPEHUHN NIEPECHIIIEHHBIX
PaCcTBOPOB CEJIUTP U MHBIX KUCJIOPOJOCOAEPKAIUX
COEAMHEHUI B XKUJIKOU (PA3€ B YIVIEPOAOCOAEPKAIINE
KOMIIOHEHTBI, HAXO/SIIIIHECS B 30HE OOPAOOTKU
(YTOJIb, IMTHUT, HE(PTECOAEPIKAIIHE TTOPOBI
WA UHTEPBAJIBI CKBA’KHH), U UTHULIUUPOBAHNUH
TEPMOTA30XUMUYECKON PEAKIINHU C JJIUTEIbHBIM
(mo 5—7 IHEM) HATPEBOM, OOECTICUNBAIOIINM
MPOrPEB MACCUBA HEPTECOAEPKAIIETO UHTEPBAIA
Ha yJaJIEHUHU 10 7—10 M, a IPX IPOJABIUBAHUHN
KUCJIOPOJOCOAEPKAIMNX )KUJKOCTEN IO UHTEPBAITY
06paboTku — 10 50-70 M [1].

Croco06 Mosy4YnsI pa3BUTHE 34 CYET HEBBICOKOM
CTOUMOCTH, OTHOCUTEJIBHOU IIPOCTOTHI
TEXHHUYECKUX ONEPAIIU I10 €T0 PEaN3aIiun
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1 6€30IACHOCTH JIJIs1 COCTOAHUSA CKBAKHUH 1
nepconasa. Cnoco6 npouies HEOGHOKPAaTHbIE
NPAKTUYECKHE UCTIBITAHUA, 110 PE3YIbTATAM
KOTOPBIX ITATEHTOBAJICS ABTOPAMU HAYMHAA C

1990 rosa. Cmorpure nateHT PO Ne 1750291
«Croco6 NOBBIIIEHHU S IPOAYKTUBHOCTU HEPTIHOI
CKBAKMHBID; ITaTeHT PO Ne 2168008 «Criocob
MOBBIIEHUA IPOAYKTUBHOCTH HEPTAHBIX

M T'a30BBIX CKBA’KMH U YCTPOMCTBO IJIS €0
ocyuiecTBiaeHus» (2001 rox).

[lepBble 3KCTIEPUMEHTHI IPOBOJUIMCH C
MHUIIMUPOBAHUEM TEPMOTA30AMHAMMNYECKOM
PEeAKLIMU PEAKIMEN CONAHOMN KUCIOThI U MATHUSL
ORHAKO 3TOT NOAXO], BBISIBUII OIPE/EJICHHBIE
HEOCTATKU U CAMOE ITIABHOE — CBOIO
HEMIPUMEHHUMOCTD Ha CKBAKMHAX CJIOKHOI'O
npoduiIst, HAIPUMED, TAKUX KaK Ha puC. 1.

B Hauasie paboThI HAJl TEMOM aBTOPEI IIPOBEJIN
MACIITA6HBIE NCCJIEJOBAHMUS IO BLIOOPY PELIENITOB
KUCJIOPOJIOCO/IEPKAITUX CPEACTB: ObLIN ONIPOOOBAHBI
apaMeTPhI TOPEHUS COCTABOB, HAUUHAS OT
MEPEKHCU BOAOPO/A U PACTBOPOB AMMUAYHOH
CEJIMTPBI U 3aKAHYMUBAA XJIOPATAMHU U PTOPATAMH [2].
InpOKKE UCCIENOBAHUS IPOBOAUIIUCE C LIEJIBIO
CO3aHMs HAJIEKHBIX CPEJCTB MHUITUUPOBAHUSA
TEPMOTr'a30XUMHYECKUX PEAKITUH B YCTIOBUAX
CKBA’KHH PA3/IMYHON CTENEHU OOBOJHEHUA, ITTYOHHBI
U KOHCTPYKTUBHBIX IAPAMETPOB. FICCIeJOBAINCh
WHULIMUPYIOIINE YCTPOHUCTBA HA TEPMUTHOM
TOIUIUBE (CM. ONHCaHUeE raTeHTa Ne 21680008)

Y1 Ha KOMOMHALIMAX 13 IIPECCOBAHHBIX XJIOPATOB
(puc. 2). CMOTpUTE ONTUCAHUA TATEHTOB Ne 2491412,
«CKBA)KMHHBIA HAI'PEBATEIb 111 HAKJIOHHO
NPOOYPEHHBIX M BBINOIAKUBAIOIINXCA CKBAKIH>
(2009 rom) u Ne 2456440 «Crioco6 MHTCHCU(UKATIUN
HE(PTENPUTOKOB B CKBAXKHHAX CJIOXKHOT'O IPO(PUIIA U
YCTPOMCTBO IS €0 OCyImeCTBaeHua» (2012 roxn).

B gacTHOCTH, A1 pAOOT HA KOHKPETHOW CKBAXKUHE
(puc. 1) ycrienrHo npuMeHsJICS TEPMOM3/ydaTEIb,
NPHUBEAEHHBIN HA pUC. 2. JuameTp — 50 MM,
aauHa — 0,5 M.

OOHAKO BCTPEYAIOTCA 6OJIEE CIOKHBIE
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NPpHU3a60MHYIO 30HY CKBAKUHBI
C IPUMEHEHUEM YCTAHOBKH
«HenpepreiBHAA TPYOa».
Pearupyromas cMmecb uMeeT
COCTAaB: AMMHAYHAsA CEJINTPA —
45-60%, KapOaMuUI UITH
HOJIUTTUKONB — 10—-20%,
sarycruresns — 0,2—3%, OCTaJIbHOE —
BOzA. COCTAB I'OTOBAT IIPH
Temrneparype 60—70 rpaycos
Lenbcus. B KauecTBe 3aryCTUTENA
HUCIIOJIb3YIOT IIPOCTHIE
3(upHI 11eJUTI0N030L. TToce
MIPOAABINBAHNA COCTABA HEPTHIO
WJIH TU3EIbHBIM TOILJIHBOM
o6beMoM 0,5—1 M? IPOU3BOAAT
JIOCTABKY CKBAXKHHHOT'O
HAI'PEBATEIS KOHCTPYKIINH,
COOTBETCTBYIOIIEH YCIOBUAM 32005
CKBAXXKUHBI, U €TO BKJIIOYCHUE.
OKOHYAaHUE PEAKIIUH ONPEAEIAIOT

Pucynox 1 — Cxemammnozocmeonsnotl CKeaicunst, 20e nPOGOIUNUCH ycnewnsie 110 CTAOUIN3AIUN 3HAYCHU

npomsvluieHnble UCHBIMAHUSL MEPMOZAZ0OXUMULECKO20 cnocooa

Pucynox 2 — CKeaNCuUnHbLil UHUUUUDYIOWUT mePMOUYyUAmeNd

CJIy4au, KOI/Ia TEPMOM3JTYdATE/IN JOJKHBI
HECTH CAMOCTOATENIBHYIO (DYHKIIUIO IPOIPEBA
NPHUCKBA)KMHHOU 30HBI MJIN HAOTIOAAETCSA
3HAYUTETBHOE OOBOAHEHHE TOPU3OHTAIBHOTO
y4acTKa. B TaKUX C1y4asax TEPMOU3IIyYaTEIN
BBIIOJIHAIOT B BH/I€ MHOTO3BEHHBIX [TPECCOBAHHBIX
XJIOPATHBIX 3JIEMEHTOB CO C(PEPUIECKUMH
MIPUMBIKAIONUMU COCEHUMU JIEMEHTAMH,
CKPEIUIEHHBIMU HOANPYKUHUBAIOIIUMH
371eMEHTAaMU (CM. ITaTeHT Ne 2491412). YV aBTOpOB
MMEETCS OIIBIT IPUMEHEHU S COCTABHBIX U3JIy4aTENEN
JUIMHOU 3 M HA TEPMUTHOM TOILINBE I10CJIE
JOCTATOYHO CIOKHBIX ITPOMBIIIJIEHHBIX IIPOBEPOK
Ha fecaTu CKBaXnHaX OAO «CypryTtHedTeras» [2].
17151 yCIIOBUE O6PAbOTKH KOJJIEKTOPOB HA
Oa’KEHOBCKOU CBUTE OBUI pa3pabOTaH U IPUHAT
TEXHOJIOTUYECKUI PETTIAMEHT ITPOBEACHUSA PabOT
10 TEPMOI'd30XUMHUYCCKOMY BO3JICUCTBHIO HA

AaBJICHHMA HA CKBA’KMTHHBIX
MaHOMETPaX. DPPHEKTUBHOCTD
OIIPCACIIAIOT 110 YBCIMICHUIO
[IC6I/IT3 WU, ITPYU HATHCTATC/IbHBIX
CKBAJKMHAX, I10 YBCJIMYCHUIO
IIPUEMUCTOCTH.

ABTOPBI UMEIOT PECYPCHL U
IIPOMBIIIIJICHHBIC BOSMOXHOCTH JJI1
Pa3paboOTKU U BHEJIPEHUSI IIOJTHOT'O
06'bEMA METOJOB MHTEHCU(PUKAITUU
Ha OCHOBE TEPMOTI'a30XUMHYECKOTO
BO3JICHCTBUS — OT TOJ00PA
COCTAaBa PEATUPYIOUIEN CMECU
JIO KOHCTPYKIIUH U ITAPAMETPOB
(TEMIIEPATYPHBIX, TEOMETPUUECKUX,
COCTABHBIX U T.II).

PernmamenTsl IpOBEAEHUA
padoT pazpadareiBaroTcs B 3A0 «HITK
«[€03NEKTPOHUKA CEPBUC», T. TBEPS, ABIAIOMUMCS
MAaTEHTOOONAAATENIEM, C Y4ACTHEM COTPYJHHUKOB
OAO «<BHUMW». @

JINTEPATYPA

1. ToHuyapos E.B. Pe3ynbTaThl 3KCNepMMEHTOB Mo paspaboTtke
TepMOorasoxMMmyeckoro cnocoba MHTeHcUdUKaLmm npuToKa
MeTaHa 13 N1acToB Yrs U NepcrnekTUBbI ero BHeapeHus/
TOPHBIN MHOPMaLMOHHO-aHaNUTUYECK I BlonneTeHby. —
1999. - Ne 2.

2. KapmaHckun AT., loHyapos E.B., Monos N.®.
MoBblWeHWe NPOAYKTUBHOCTU HEPTAHbBIX CKBaXMH
BO3[eNCTBMEM Ha Npn3aboliHyto 30Hy nnacTa
XNAKMMU TEPMOTra3oXxMMNYecknmm coctasamu//
HedTbrasnpombiwneHHocTs. —2013. = N2 5 (50). — C. 22-25.
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be3 HOBBIX TEXHOJIOI'UH CJIOZKHO
IMOAAECP>KHUBATH IIPHUEMICMBIH
YPOBEHB JOOBIYH

It Will Be Hard to Maintain
the Acceptable Production Level
without New Technologies

Becena c raBHBIM HH2KeHepoM OO0 TatHedTh-AKTIOOHHCKPeMCepBHC> P.M. AXMETIIHHBIM.
Conversation with R.M. Akhmetshin, Chief Technology Officer, Tatneft-AktyubinskRemService, LLC.

Pyoun Myoapucosuu

Axmemuun poousics 11 Hoaobps

1961 200a 8 Jlenurozopcice, Pecrnyoni-
xa Tamapcman. Okoruun Ypumckuil
HegbmAroL urncmumym. 1Tpyooeyro
0esmenvHocnb Haudsn 6 1982 200y 6
O0IAHCHOCIU NOMOULHUKA OV PUNBUUKA
Jlenuro2opcko20 ynpasierus 0)poesix
pabom. C 1991 200a pabomay 8 /leruno-
20PCKOM Y NPABIeHULU 110 NOBBIULCHUIO
Hegmeomoavu nacmos U KanumdaJlb-
HOMY DEMOHNTY CKBANCUH MACIMEPOM
KPC, unscernepom mexHo102U1ecKo2o
omoena, HauaabHUKoM 0noeid.

C 2002 z2o0a pabomaem 68 Axkmiobun-
CKOM YNPABIIeHUL KAHANHO-KOHMELl-
HePHbIX U NaKepHbLX Men0008 — YKK u
1IM (¢ 2008 200a — OO0 <Tammegpmo-
AxmroburcrkPemCepaucs) 8 00aNCHOCHIU
2/1ABHO20 UHICEHePa.

Rubin Mudarisovich Akbmetshin was born on November 11, 1901 in Leninogorsk, the Republic

of Tatarstan. He graduated from Ufa Oil Institute and in 1982, got bis first job as a Driller Assistant at
Leninogorsk Drilling Department. In 1991 he was employed by Leninogorsk Production Enbancement
and Well Workover Department as a Well Workover Operator. Then he was an Engineer of Technolo-
gies Department and the Head of this Department. Starting from 2002, be bas been working as the
Chief Technology Officer at Aktyubinsk Department of Cable-Container and Packer Methods (1atnefi-

AktyubinskRemService starting from 2008).

«BpeMsa KOJATIOOHHTa»: PyOrH MyZapHCOBHY,
BbI 4aCTHIM I'OCTh HA CTPAHHUIIAX HALIETO
JKypHaAJIa, M KaKgoe Banie BhICTyIIJICHHE
0065132T€JIHFHO BBI3BIBACT OI'POMHEBIN HHTEPEC
YHTATEJIEH, IIOCKOAbKY BbI — OZHH H3 CAMBIX
ABTOPHUTETHBIX SKCIIEPTOB B 00JIACTH
BBICOKOTEXHOJIOTHIHOI'0 He(PTErazoBoro
cepBHCa, a KoMnaHusi <TarHe1h-
AxTIOOHMHCKPeMCepBHC» — HEU3MEHHO B

aBaHrap/e BHEAPECHU S HOBEHIIHNX TEXHOJIOTHH.

Kakme 3aa9H CTOAT NEepes KOMIIAHHEH Ha
JAHHOM dTare?
Py6ouH AxMeTiuH: B HacTosiee BpeMst
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Coiled Tubing Times: Rubin Madarisovich, you
are a frequent guest of our journal and your reports
always attract great interest among the readers,
since you are one of the most recognized experts
in the field of high-tech oil and gas service, while
Tatneft-AktyubinskRemService always stands in the
forefront of the advanced technologies. What are the
current objectives of the company?

Rubin Akhmetshin: At the moment, JSC Tatneft
is our principal customer and we take into account its
requirements trying to meet its objectives. Currently, we
develop bitumen fields, the so-called superviscous oil fields
and set an objective of commissioning a great number of



OAO «TaTHE(]TBH» — HAIIl OCHOBHOM 324KA34YUK, U MbI
YUUTBIBAEM €T'O TPEOOBAHMS, TOJCTPANUBAEMCS IO
€ro 3aja4u. Cervac BeJIeTCs pa3paboTKa OUTYMHBIX
MECTOPOXKAECHUN, TAK HA3bIBAEMBIX MECTOPOXKACHUN
CBEPXBA3KON HEPTU, U TIOCTABJICHA 11€JIb B KODOTKHUI
MEPUO/] BBECTU B KCIUIYATALIMIO OYEHB OOJIBIIOE
KOJIUYECTBO CKBAKUH. COOTBETCTBEHHO, TIO7,

3Ty 33/1a49y 3aJ€UCTBOBAHO MHOT'O NOAPS/THBIX
opranusanuil. ITomumMo npeanpudaTuil <I'aTHe T,
KOTOPBIE TPAAUIITMOHHO OKA3bIBAIOT YCJIYIH,

CENMYac NPUBIEKAIOTCA U CTOPOHHHUE KOMITAHUH,

B YACTHOCTH, OYPOBBIE CEPBUCHL. B CBA3U C 3TUM
pacTeT HArpy3Ka U Ha HAC — HA PEMOHTHBII CEPBHUC,
Ha «TaTHePTB-PeMCepBUC» B 11€J10M. [IOCKOJIBKY 5
MNPEACTABIIAIO KOMITAHUIO, CIIETUAIM3UPYIONTYIOCS Ha
paboTax C KOITIOOMHI'OM, TO MOT'y CK434Th, YTO U HAM
MNPEACTOUT OONBIION OObEM PAOOT.

BK: IToBIHA€T IH HA HOMEHKJIATYPY 3THX
PaGOT SKOHOMHYECKAS CHTYAI M, B YACTHOCTH,
CHMIKEHHE LIeHbI HAa He(Th?

P.A.: KOHEUYHO, B CBSI3U C MA/ICHUEM 1ICHbI HA
HEMTD 3aKA3YHUK OYIET UCKATb METOJBI U CIIOCOOBI
ONTUMM3AIUU CEOECTOUMOCTH CBOEU NPOAYKIIUH.
COOTBETCTBEHHO, U IIEPES, HAMU CTOUT 33752494
K4K MOKHO OOJIBIIIE YAECIIEBUTD HAIU PAOOTHL.
Hcnionb3ys HapabOTAHHBIE HAMU 34 JJJINTEIbHBIN
MEPUOJ TEXHOJIOTUHU, MBI OyJIEM IECTBOBATH B
JBYX HAIIPABJIEHUAX: BO-TIEPBBIX, yCKOPATD BBOJ,
CKBaKMH B KCILTYaTAIIHIO, U, BO-BTOPBIX, CHUKATh
o6IIMe 3aTPAThI 3aKA34HKA. S AYMAIO, 4TO 3TO
CTPATErUYECKOE HAIPABIEHHE: MBI PAOOTAEM HAJL
CHMKEHHUEM CTOMMOCTHU CBOMX YCJIYT, HO B 1I€JIOM
BBIMI'DBIBAET 3AKA34YHK. [IpU TAKMX MAPTHEPCKUX
B34MMOOTHOIIEHUAX 3AKA3YUK OyJIeT HAC U J1AJIbIIIE
NPUBJIEKATD, U 3TO 6y/1€T B3AUMOBBIT'OJJHO.

BK: Pa3pa0oTKa GUTYMHBIX MECTOPOKIECHU I
B TaTapcTaHe BeJeTcs CPABHUTEIBHO
HEJIABHO, U CIIEKTP pabOT, K KOTOPHIM
IIpUBJIeKaeTcsa Banra KOMIIaHusA, OU€Hb HTHPOK.
PacckaskuTe, HOXKAIXYHCTA, O APYTHX BASKHBIX
HAIIPABJICHHUAX JeATeTbHOCTH <TaTHEeDTH-
AxTrOOHHCKPemMCepBHC».

P.A.: [TOMHUMO pa3pabOTKH OUTYMHBIX
MECTOPOXK/ICHUI, B TaTapCTaHE OYCHD AKTUBHO
BEAETCS OYpPEHNE TOPU30HTANBHBIX CKBAXKUH. Ha
CETOIHANIHUI ICHb 6YPEHNE TOPU3OHTAIBHBIX
CKBa’KMH COCTABJISIET ITPAKTU4YECKH 70 IIPOIIEHTOB
OT BCEX 0OBEMOB 6ypeHus o «IaTHeTn». Takue
CKBaKMHBI HY>KHO UCCJIEJIOBATD, IOCTABJISITh B HUX
reopu3nyecKue Npudbopsl, TPOBOAUTD PA3IHUUHbBIC
BHYTPHUCKBKUHHBIE PAOOTHI — U TYT A7IbTEPHATHUB
KOJITIOOUHTY Maso. Eciiu Hazio Kakue-TO paboThl
IIPOBECTHU ONEPATUBHO, TO, COOTBETCTBEHHO,
MIPUBJEKAIOT HAC. [T0 TOPHU30OHTAIBHBIM CKBAXKUHAM
Yy HAC OYEHB OOJIBIINE O6'BEMBI PA6OT — CEMYAC TPEHT,
TAKOM HUJIET.

BK: B noxiaazge «OnpIT IPUMECHEHU A
KOJITIOOMHIOBBIX TEXHOJJIOTHM HA

MecTopoxaenuax Tarapcranas, 03By4eHHOM HA P

Ncnonb3ys HapaboTaHHble HaMK 3a
ANNTENbHbIN NEPUOL TEXHONIOTUM, Mbl Byaem

LAENCTBOBATb B BYX HanpaBfieHUsIX: BO-NMEPBbIX,
YCKOPATb BBOJ CKBaXXWH B 3KCMlyaTaumio, U,
BO-BTOPbIX, CH/XATb OOLME 3aTpaThbl 3aKa34mKa.
1 pymMato, 4To 3TO CTpaTErMYeckoe HanpaBneHME:
Mbl paboTaeM Hap, CHUXKEHMEM CTOMMOCTU
CBOWX YCJIYT, HO B LIENIOM BbIMIPbIBAET 3aKa34mK.

While using the technologies, which we have
developed over a long period, we will be acting
in two directions: first of all, we'll increase

the rate of well commissioning, and secondly,
we'll reduce the overall costs of work for our
customers. | guess that this is our strategic
objective. We reduce the costs of our services,
while the customer gets benefits.

wells within a short period of time. And consequently, a
number of contractors are involved in implementation

of these objectives. Apart from Tatneft enterprises, which
traditionally render such services, many other organizations
including drilling companies, are enlisted. That is why the
demand for repair services, including those provided by
Tatneft-RemService, increases. Since I represent a company,
which specializes in CT operations, I can say that a large
amount of work will be performed by us.

CTT: Will these operations be influenced by
economic situation, including reduced oil prices?

Rubin Akhmetshin: Of course, due to the reduced oil
prices the companies will be looking for methods and ways
of optimizing the costs of their products. Consequently, we
also have an objective of making our services less expensive.
While using the technologies, which we have developed
over a long period, we will be acting in two directions:
first of all, we’ll increase the rate of well commissioning,
and secondly, we’ll reduce the overall costs of work for our
customers. I guess that this is our strategic objective. We
reduce the costs of our services, while the customer gets
benefits. During such partnership relations, the customer
will keep on ordering our services and it will be mutually
beneficial.

CTT: The development of bitumen fields in
Tatarstan started not long ago, while the number
of operations, in which your company is involved,
is very wide. Could you please tell me about other
activities of Tatneft-AktyubinskRemService?

Rubin Akhmetshin: Apart from bitumen fields
development, there is an active horizontal drilling
campaign in Tatarstan. At the moment, horizontal wells
make up around 70% of all wells drilled by Tatneft. It is
necessary to explore such wells, perform conveyance of
logging tools, and other well intervention operations.
Here there are few alternatives to coiled tubing. In the
case when some operations have to be performed very
promptly, they call for us. We have a large volume of
operations related to horizontal wells at the moment. This
isa current trend. >
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15-¥1 MesKAyHAPOSHOM HAYYHO-MIPAKTHIECCKOH
koH@epeH U <KOJITIOOHHIOBBIE TEXHOJIOTHH,
I'PII, BHYTPHCKBAaKHHHBIE PAGOTHI>, BRI HApAXY
C TOPU30HTAIBHBIM OypEeHHEM Ha3BATH U
JAPyTHe Oolepauu, CIEAYIOIHUE 34 HUM.

B yacTrHOCTH, MHOTrOCTAAUUHBIN I'PII.

P.A.: [la. TOPU3OHTAIBHBIX CKBAKUH IIPOOYPEHO
O4YEHb MHOTO, M UX HY>KHO CTUMYIUPOBATS. 111
ITOI'O UCIIOIB3YETCS U MHOI'OCTAaAuNHbIN ['PIT, 1
KUCJIOTHBIE OOPA0OTKH, IIPU IPOBEAECHUU KOTOPBIX
MBI TOXKE IPUMEHSEM PA3JINYHBIE TEXHOJIOTUU —

Y C HA/[yBHBIMHU ITAKEPAMH, U C [IBYXITAKEPHBIMU
KOMIOHOBKAMU. [TPOBOAATCS CENEKTUBHO
HAMPABJIEHHBIE KUCJIOTHBIE OOPa6OTKU HA
OIIpEJEJIEHHbIE UHTEPBAIbL. OCBAUBAEM TEXHOJIOIHIO
KHUCJIOTHOI'O TYHHEIUPOBAaHU. [IpaBaa, IOKa 10 HEN
HAa KOH(PEPEHIIUU HE JOKJIA/IBIBAIH, TIOCKOJIbKY HE
MOJIYYHJIN OXKUJAEMBIX PE3YJIBTATOB.

BK: Pacckaskure, HOKATYHCTA, 00 3TOM
TEXHOJIOI'HH IOAPOOHee.

P.A.: B 3TOH TEXHOJIOTUY HEOOXOAM
TUAPABIAYECKUI OTKJIOHUTEb U CIIEITUATbHAS
HACA/IK4, KOTOPAS PA3MBIBAET KUCJIOTOM
KapOOHATHBII KOJUIEKTOP, BCJIEACTBHE YETO
CO3/1A€TCS JOTIOTHUTETBHBIH OOKOBOM KAHAJIL.

MEI el11e TOBKO OTPA0ATBIBAEM 3TY TEXHOJIOTHIO.
Crenany mecTb CKBAXXUH, HO JKEIaeMOT0 a(pdeKTa
MOK4 HE JOCTUIIN. PAGOTHI TPUOCTAHOBUIIN —
M3Yy44eM, B YEM IPUYUHBI HEJJOCTATOYHONU
addexTuBHOCTU. KpOME HAC, 3TO TEXHOJIOTUIO
npumenstet s « TVYKOWJI-TIepMb> KOMITAHUS
Baker Hughes. XoTenoch 661 CBI3aThCS C KOJUIETAMU,
CPAaBHUTB HAIIN U UX PE3YIBTATHL, 4 TOTOM
NPOJO/KATH PAOOTHI AJIBIIE.

BK: HageeMmcsa, OHH IIPOYTYT 3TO Baiue
HHTEPBHBIO, PyouH MygapucoBud. Ber
cka3aam, 910 B Tarapcrane Oypurca
OY€Hb MHOI'O TOPH30HTAJIBHBIX CKBAKHH.
Ha >KxypHaJI HEOJHOKPATHO OCBemal
TEMY KOJITIOOHMHI'OBOI'O OYypPEHH A KAK
IIE€PCIIEKTUBHOM T€XHOJIOIruu. HOo, HACKOJIBKO
A TIOHHUMAIX0, IIPU OyPEHHH IT'OPH30OHTAIBHBIX
CKBa’KHH B BamieM peraoHe KOJITIOOHHT He
3aJIeCTBOBaH?

P.A.: f nymalo, 4TO B HAIIEM PETUOHE POCT TAKUX
PaboT BO3MOKEH, HO JIJI51 9TOI'O HEOOXOAMO
HAJIMYUE JOPOTOCTOAIIETO OOOPYIOBAHUA —
THOPUAHBIX YCTAHOBOK, TO €CTh YCTAHOBOK,
KOTOPBIE OYAYT NO3BOJIATH OCYIIECTBIIATD CITyCKO-
MOJbEMHBIE ONIEPALIMU HAd COOPHBIX TPYOAX U TAKKE
KOJITIOOMHI'OBBIE pa00ThL. Kommmanus «TaTHeETh-
PemCepBUC» pacCMaTpPUBAET BO3ZMOXHOCTD
MIPUOOPETEHUS TAKOH F'HOPUTHON YCTAHOBKH.

BK: A 9T0 BBI MO3K€TE CKA3AaTh O TEXHOJIOITHH
HAIIPABJIEHHOI'O KOJITIOOHMHIOBOIO OypeHusn?

P.A.: [Ipu €€ UCNOIb30BAHUU OYEHDb MHOI'O
BPEMEHHU 3aHUMAIOT IIOAI'OTOBUTEIBHBIE U
3aKJIIOYUTEIIbHBIE Pa6OTHL. CHAYaJIa HEOHXOUMO
npusnedeHue 6puraipl KPC 11 BBIpe3aHus OKHA.
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Ha cerogHswHum geHb bypeHne
FOPU30OHTasIbHbIX CKBaXXMH COCTaBNSET
npakTryeckn 70 NPOLEHTOB OT BCEX
o6bemoB OypeHus no «TaTHedTU». Takue
CKBaXXWHbI HY>XHO 1CCNefoBaTh, JOCTaBNATb
B HUX reoumsnyeckme npubopsl, NpoBOANTbL
pa3nunyHble BHYTPUCKBaXXMHHbIE paboTbl —

UTYT aJibTEPHATNB KOJ'ITlO6VIHFy Malio.

At the moment, horizontal wells make up around
70% of all wells drilled by Tatneft. It is necessary
to explore such wells, perform conveyance

of logging tools, and other well intervention
operations. Here there are few alternatives to
coiled tubing.

CTT:In the report "Case records of coiled tubing
technologies application at the fields of Tatarstan"
given at the 15" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference you named a lot of other
operations, for instance, multi-stage fracturing.

Rubin Akhmetshin: Yes. There are many horizontal wells
and they have to be stimulated. Multi-stage fracturing is used
for this, as well as acid treatments, for which we apply various
technologies including inflatable packers and two-packer
assemblies. Selective acid treatments are performed in certain
intervals. The technology of acid tunneling is currently
being mastered as well. Yet, the information about it was not
presented, since the expected results have not been obtained
so far.

CTT: Could you please tell us about this technology
in details?

Rubin Akhmetshin: This technology requires a
hydraulic whipstock and a special nozzle, which jet-brakes
the carbonate collector with acid and creates an additional
sidetrack. This technology is still being tested. We used it
in 6 wells but have not achieved the desired effect yet. The
works were suspended because we are currently studying
the reasons of poor efficiency. Besides us, this technology
is applied by LUKOIL-Perm and Baker Hughes. We would
like to contact our colleagues, compare our results and then
continue operations.

CTT: Rubin Mudarisovich,  hope they are going to
read your interview. You said that many horizontal
wells are drilled in Tatarstan. Our journal has
frequently covered the topic of CT drillingasa
promising technology. But as far asIunderstand,
horizontal drilling in your region does not involve
coiled tubing.

Rubin Akhmetshin: I think that the growth of
such operations is possible in our region, but it requires
expensive equipment - hybrid rigs. Such rigs allow to use
both conventional drill pipes and coiled tubing for drilling
operations. Tatneft-RemService considers a possibility of
purchasing this rig.

CTT: And what can you say about directional CT
drilling?



3aTEM HY>KHO JJEMOHTHPOBATH OOOPYAOBAHUE,
CTABUTB KOJITIOOMHTI, OYPHUTB, 4 €I1IE U OOCAKUBATD
TOPU3OHTAJIBHBIN CTBOJL. V1 €CTh MHTEPBAJIH,
KOTOPBIE O0S34TENIBHO HYKHO Pa30011aTh, YTOOBI
HE OBLJIO MEXKIIJIACTOBBIX [IEPETOKOB, IOCKOJIBKY Y
3TUX UHTEPBAJIOB PA3HBIE TIJIACTOBLIE JABJICHUSL.
TO €CTh HYKHO CITyCKATh XBOCTOBUKH. KON TIOGUHT
3TOTr'O HE MOKET, 3HAYUT, HY?KHO CHOBA IIPOBOJUTD
JIEMOHTAK KOJITIOOMHI'A U MOHTA2K KAKOH-TO
MOJ’bEMHOM YCTAHOBKH, UTOOBI MOXXHO OBLIO
CITyCTUTb XBOCTOBUK. B PE3y/IBTATE — OUEHDb MHOT'O
HOATOTOBUTEJIBHBIX U 3AKIIOUHUTENBHBIX PA6OT, 4
3HAYUT, O4EHD BEICOKAs CTOUMOCTD YCIIYT.

BK: Enze pa3 0 CTOMMOCTH: KAK HAa CTOHMOCTH
ycayr Banien KOMIIAaHUHM MOTYT OTPa3HThCA
CEKTOPAJIbHbBIEC CAHKITHH?

P.A.: CaHKIIMHY TIOKA TPAKTUYCCKH HE KOCHYJIMCh
HAIlIEX KOMITAHHUY HU B BOIIPOCAX NPUOOPETEHUA
O60PYAOBAHMS, HU B PEAIN3A1INH IPOAYKIIMU. bosee
OIIIYTUMO /IJI51 HAC CHUKEHHE LICHBI Ha HEPTh. YoKe
cefyac pyKOBOJCTBO KOMIAHUU «]aTHEPTH» CTABUT
33429y OIITUMHU3UPOBATHL CTOUMOCTD HANINX YCJIIYT.
BO3MOXHO, B OyAyIieM IoTpedyeTcs e 60IbIas
ontuMmusanus. Ho 1 yBepEH, 4TO 3TO BDEMEHHO.

SI cMOTPIO B 3aBTPALIHMUH JEHb OIITUMHUCTUYHO. B
CBOE€ BpeMs 11eHa HAa HEPTH Ob11a HYDKE 30 JOMIApPOB
32 6appeiib, HO «T'aTHEeTh> CMOIJIA BBICTOSITh, U
CEPBUCHBIE KOMITAHUH, KOTOPBIE €€ OKPYKAIOT, TAKKE
MPOJOKAJIN YCIIENTHO Pad0oTaTh. M TENEPD 3aTAHEM
Ty>Ke 05ICA U OyZieM paboTaTh JAJIbIIIE.

BK: Ho HE BOSHHKHET JIH CUTyall M, KOIJa
CaMBbI€ BBICOKHE, A 3HAYHT, H CAMBIE JOPOTHEe
TE€XHOJOI'HH CTAHYT HEPEHTAOETBHBI?

P.A.: TIo MOEMY MHEHMIO, B COBDEMEHHBIX
ycnoBuax «TatHePTh» 6yIeT CTPEMUTHCA IPUMEHATD
TEXHOJIOI'MH, KOTOPBIE TAI0T TAPAHTUPOBAHHBIN
BO3BPAT HHBECTULIUIL. BEPOATHO, MBI OyiEM
MEHBIIIE PUCKOBATD, PEXKE OTBA’KUBATHCA HA
ONBITHBIE PA6OTHL, IOTOMY YTO BO3MOKHOCTD
MO3KCIIEPUMEHTUPOBATD €CTh, KOI/IA LIEHA HA HEPTD
BBICOKAs1. Hanpyumep, B IponIoMm roay «I'atHe@rb»
MPUBJIEKAJIA AMEPHUKAHCKYIO KoMITaHUIO Halliburton
JUIS CONIPOBOXKAECHU A OYPEHMUA KCIIEPUMEHTAIBHON
CKBA’KUHBIL. DTO OBLJIM O4EHB JOPOI'UE PAOOTHI, HO
TOI7IA CTOUMOCTD HE(PTH 3TO 103BOJIs1A. Certuac
NOJOOHBIX SKCIIEPUMEHTOB CTAHET MeHbIe. Ho
BCE PABHO 0€3 HOBBIX TEXHOJIOTUM TTOAAEPKUBATD
IIPUEMJIEMBII YPOBEHD JOOBIYU OYJET CIOKHO.
[ToaTOMY, IyMAIO, U PEMOHT CKBA’KHH, U OypeHne
OyayT pa3suBaTbCs. Ho 60mble OyayT IPUMEHSATHCS
POCCHUUCKUE PA3pPA0OTKHU. ECTh OT€YEeCTBEHHBIE
MPOU3BOAUTEIIN, KOTOPBIE BBIITYCKAIOT
060PYJOBAHUE, AHAJIOTUYHOE 34I14THOMY. S 1yMalo,
4TO CUTYALHSA BCKOPE HOPMAIU3YETCH.

BK: BBl y4aCTHHK H JOKJIAJ9HK MHOTHX
HamuX KoHpepennuii. Kak 661 Bor
onpemeTHIH JUHAMHKY 3TOTO MEPOIIPHUATHA?
B IpaBHJIBHOM I HANIPABJIEHUH OHO

pasBuBaeTca? >

Rubin Akhmetshin: Its application includes long
preparatory and post-job operations. At first, a well workover
crew is needed to cut out the window. Then it is necessary
to remove the equipment, rig up a coiled tubing unit and
perform CT drilling while casing the horizontal section
simultaneously. And there are intervals that have to be
necessarily isolated in order to avoid cross flows, because
these intervals have different formation pressure. Therefore,
liners have to be lowered into the wellbore. Coiled tubing
does not allow to perform the latter, so it is necessary to rig
down the coiled tubing unit and rig up the hoisting unit. As
a result, we have many preparatory and post-job operations,
and it means that the cost of services is very high.

B coBpeMeHHbIx ycnoBusx «TaTHedhTb» byaeT
CTPEMUTBLCSA MPUMEHSATb TEXHONOM N, KOTOPbIe
JaloT rapaHTUPOBaHHbI BO3BpaT MHBECTULMN.

Under current conditions Tatneft will try to apply
technologies providing for a guaranteed return
of investment.

CTT: Let us raise the cost issue once again. How can
sectoral services affect the cost of services provided
by your company?

Rubin Akhmetshin: Our company was not affected by
sanctions neither in respect of equipment purchases nor in
products sales. The reduction of oil prices is more important
for us. The administration of Tatneft company has already
set an objective of optimizing the costs of our services.
Probably, more serious optimization will be required in
the future. But I think that this measure is temporal. Iam
looking into the future with optimism. There was a time
when the oil prices were below 30 dollars per barrel, but
Tatneft managed to survive, and the affiliated service
companies kept on working as well. And now we are going
to hunker down and continue our work.

CTT: But aren't you afraid of a situation when high-
tech and highly priced technologies may become
unprofitable?

Rubin Akhmetshin: In my opinion, under current
conditions Tatneft will try to apply technologies providing
for a guaranteed return of investment. Probably, we are
going to harness risky projects and pilot operations, as the
opportunities for experimenting should be grasped only
when the oil prices are high. For instance, Tatneft invited
the American company Halliburton to perform drilling of
a pilot well last year. The operation was very expensive, but
at that time the cost of oil allowed to perform it. Now, the
number of such experiments is going to shrink. Yet, it will be
difficult to maintain the acceptable production level without
new technologies. That is why I think that well servicing and
drilling operations will be developing. However, Russian
developments will be in higher demand. There are domestic
manufacturers that produce equipment similar to the Western
one.I think that situation will get back to normal soon.

CTT: You were the participant and reporter at the
number of our conferences. How would you define )
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P.A.: HanipasiieHUE ABIKEHHN S KOH(DEPEHITUH
COBEPIIEHHO NPaBUIbHOE. Hy’KHO IEINUTBCSI CBOMMU
pa3paboTKaMU. DTU KOH(PEPEHIINU OUYEHD BAXKHBI U
JIMYHO JJI1 MEHS, TIOCKOJIBKY OHHU 1AI0T BO3MOXKHOCTD
YUUTBCA Y MEKYHAPOAHBIX CEPBUCHBIX KOMIIAHUIA,
HE IIPUBJIEKAA UX HENOCPEACTBEHHO K pa60OTaM.

A ckazan 601bIIOE CMTACHUOO0 KOJIIETaM U3
«IImomM6epske» 32 TO, YTO OHU PACKPBIIA MHOI'O
BOIIPOCOB, PACCKA3A/IN, KAK MOXXHO OCYIIIECTBUTD

T€ WUJIH UHBIE ONIEPAIUU. TaK 4TO NOIb3a OT TAKUX
BCTPEY OUEBH/IHA. [IyCTh U C ONO3/IaHHEM HA TO/JI-/1B4,
HO MBI HAYMHAEM JIEJIATD TAKHUE K€ PAOOTHI CAMH,

HE IIPUBJIEKAA 3a1aAHbIE (PUPMBL «[aTHEPTH», UMES
cpenHue Ae6UTHI IO 5,5—6 TOHH B CYTKH, JAICKO

HE BCET/[A MOXKET C€6€ MO3BOJIUTD IPUTIACUTD
IImomM6epsxe», TOTOMY UTO YCJIYT'H 3TON KOMITAHUU
o4eHb JOporu. Ho psaJ aHaIOTMYHbIX TEXHOJIOT UM Mbl
Y2KE OCBOUJIU CAMU 1 YCIIENTHO ITPHUMEHSIEM.

BK: B 3TOM roay BeI GbIIM HA3BAHBI Ty YIIHM
JOKJIATIUKOM 15-11 MesKAyHAPOTHOH
HAYYHO-IIPAKTHIECKOM KOH(depeHITHuH
Koxrroounurossle rexuoaoruu, I'PII,
BHYTPHCKBAaKHHHBIE pa0OTHI>. Kak ObI
BBI OLleHUIIH IPOrpaMmy KoHdepeHIITHH 1
HAJIM4YHE B HEH JOKJIAJ0B POCCHHMCKHX KOJLJIEr?

P.A.: TIporpamma 310 KOH(PEPEHIINU ITOKA3AIACH
MHE OYE€Hb MHTEPECHON U HACBIIIEHHOM. OTHAKO
XOTEJIOCH ObI, YTOOBI JJOKJIAJ0B HAIIINX POCCUMCKUX
KOJIJIET ObLIIO 60bIIe. Hanpumep, 1 TOYHO
3HAIO, YTO MHOTUM POCCUHCKUM KOMIIAHUSAM
€CTb O YEM PACCKa3aTh. KoJuieru paboTalor B
CJIOJKHBIX YCJIOBUAX, HA CKBA)KUHAX C OOJIBIION
MNPOTAKEHHOCTBIO TOPU30HTAIBHBIX CTBOJIOB,
OCJIO’KHEHHBIX HAJIMYUEM CEPOBOIOPOAA, U Y HUX
O4YE€Hb MHOT'O HHTEPECHBIX HAPAOOTOK. HO 3TO,
HABEPHOE, HAIIl MEHTAJIMTET: MBI €I1I€ HE HAYYUIINCh
MPENOAHOCUTD CBOU IOCTUKEHUA. BOT 3a11aIHbBIE
(PUPMBI 3TO YMEIOT: TOTOBAT JOKIA[], HAIIPUMED, O
HEOO0IBIION KOHKPETHOI OIIEPAIINH, OIIBIT KOTOPOH,
TEM HE MEHEE, B YEM-TO YHUBEPCAJIEH.

BK: Ha1eroch, pOCCHHICKHE KOJLJIETH HAC
YCABIIIAT U YKPACAT CBOHMMH JOCTHKEHHAMHA
IPOrpamMmy CIeRyouer KondepeHInu. A 910
ObI BBI XOTE/JIH UM IIOKE/IATH B 3AK/II0OYECHHE
HanIen oecexbr?

P.A.: CEpBUCHBIM IIPEATIPUATUSM JKEJIAI0
PAa3BUBATb CBOU BO3MOXHOCTH, IIPEJIATATh
34KA3YHUKaAM YCJIYTH C 60J1€€ COBPEMEHHBIMU
TEXHOJIOI'HUSIMY, 4 3AKA3YHUKAM — PEAJIBHO ITOJAXOIUTh
K CTOMMOCTH pabOT, IOTOMY YTO CEI'OHS MHOI'UE
KOMITAHHH, B YACTHOCTH, BOJITO-YpasibCKOro
PETUOHA, OYEHD 3AHMKAIOT CTOUMOCTD PaboT
NOAPAAYUKOB, HHOTIZA — IO YPOBHS PEHTA0EIbHOCTH.
BBICOKOTEXHOJIOTUYHOMY CEPBUCY JKEJIAI0 CTAOMIBHO
PAa3BUBATBCA U IIEPEKUTh HBIHENTHUE TPYJHOCTH.

Sl Ha CTO IPOLIEHTOB YBEPEH, UTO OHU BPEMEHHBIE.

Bea Geceny I'anmua Byibika, <BpeMs KOJITIOOHHIA»

74 Ne 4 (050) Jleka6ps / December 2014

W peMOHT ckBaXwuH, 1 bypeHne dyayT
pa3BuBaTbcsi. Ho Oonblue OyayT npuMeHsTbCS
poccumnckme pa3paboTku.

Personally for me, these conferences are very
important as they give an opportunity to learn
from international service companies without
engaging them in operations.

the trend of this event? Is it progressing in the right
direction?

Rubin Akhmetshin: Personally for me, these
conferences are very important as they give an opportunity
to learn from international service companies without
engaging them in operations. I am very grateful to my
colleagues from Schlumberger for revealing the mechanics
of several operations to me. The benefit of such meetings is
evident. With a delay of a year or two we start performing
such operations by ourselves, without contracting Western
companies. Tatneft, having the average debits of 5.5-6.0 tons
a day, can not always allow itself to contract Schlumberger,
because the services of this company are very expensive.
Yet, we have adopted a number of similar technologies and
successfully apply them.

CTT: This year you were named the best reporter at
the 15" International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference. How would you asses the program of the
conference and reports of Russian colleagues?"

Rubin Akhmetshin: The program of the conference
seemed rather interesting and intense to me. Yet, I would like
to hear more reports of our Russian colleagues. For instance,
I know exactly that many Russian colleagues have a lot of
things to say. The colleagues are working in complicated
conditions, in wells with long horizontal sections
complicated by the presence of H2S. That is why they have
alot of interesting developments. But the problem is in our
mentality. We haven't learned to present our achievements.
This is what the Western companies are good at. They
can make a report about some specific operation, but the
experience they gain during its performing is universal.

CTT: Hopefully, Russian colleagues will hear us
and contribute their achievements to the program
of the next conference. What would you wish, asa
conclusion of our conversation?

Rubin Akhmetshin: I wish service companies to
develop their potential, offer more advanced technologies
to the customers. As for the customers, I wish them to make
real assessment of the operations costs, as many companies
today, for instance, in Volga-Ural Region substantially reduce
the cost of contracting jobs. Sometimes the price they pay
for such jobs is equal to profitability level. As for high-tech
service, I wish it to develop consistently and to successfully
overcome current difficulties. I am totally sure that they are
temporal.

By Halina Bulyka, Coiled Tubing Times
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Homumo KoamiooUuH208b6LX MEexXHOI02ULL
ML 3AHUMACMCA CEPBUCOM NO
KUCJIOMHBIM O0padoomKkam

We Combine Acid Treatment Services
with CT Technologies

Beceaa ¢ B.H. IlyMaKOBBIM, IT€HEPAJIbHBIM JHPEKTOpOoM OO0 BeTepan».
Conversation with V.N. Shumakov, Director General of Veteran, LLC.

«BpeMs KOJTTIOOHMHTA»:
BaueciaaB Hukosiaesud, Ber
HEOJHOKPATHO BBICTYIIAIN
Ha CTPAaHULAX HAIIETO
JKYypHaJIa, HO B KA4€CTBE
IVIABHOT'O HH KEHEpPa
JAPYTOoro NpesIpuaTHsI.

T'ox Ha3aa Bl 3aHAJIH IIOCT
I'€HEPAJIBHOI'O JUPEKTOPA
000 Berepan». IlogeanTech
C HAMM, IIOKATTYHCTA,
II€PBBIMMU PE3YIBTATAMH
PaGoOTHI B 3TOM JOIKHOCTH.

Bagecnas IIIlymaxos: Mbl C KOJUIErAMU [IEPEEX AN
B ropop by3synyk OpeHOypPrcKor O0/IaCTH U padOTaEM
B pAZie PETHOHOB. OCHOBHBIE 3aKA3YNKH — KOMIIAHUH
OO0 «BETEPAH» — OAO «OpeHOypraedTb»,
3A0O drasnpom He(pTb Openodypr», HK «PH-IOranck-
HedTeras», [IpopabaTbIBa€M HOBBIE TEMBI U
TEXHOJIOTHUH JIJISL OCYIIECTBIICHUS CEPBUCA JJ1
000 JIYKOWJI-TTepmb. TaKsKe ITaHUPyeM
06CcnyKUBaTh KOMIIAHUIO OAO AHK «BamHedTh»,
KOTOPAs1 CETOAHA TPOPAGATHIBAET BOIIPOCHI IO
Pa3aeIbBHOMY CEPBHUCY, KOTOPBIM MBI 3aHUMAE€MCSL.

BK: Kakue ycayru npegjaraer Bama
KOMITAaHHA?

B.I11.: HatipasjieHye, HA KOTOPOM MbI CTPOHM
HAIIIE NIEPCIIEKTUBHOE PA3BUTHE, 4 TAKXKE HAIIIN
CErOAHANTHUE OCHOBHBIE YCIIYT'H — 3TO KOITIOONH-
T'OBBIE TEXHOJIOTUH. B HACTOSAIIIEE BDEMS MBI HMEEM
TIOJTHBIH KOJITIOOWMHTOBBIH KOMIIIEKC, HAUMHAS C CAMOH
KOJNITIOOMHI'OBOH YCTAHOBKH U 3AKAHYMBASA MAINHAMU
JUIA 33BO34 JKMIKOTO a30T4. [IepCcoOHAI yKOMIUIEKTOBAH
TOXKE HA CTO IIPOLEHTOB. [TOMUMO KOJITIOOMHI'OBBIX
ONePALN, MBI 3aHUMAEMCS CEPBUCOM IO KUCJIOTHBIM
06paboTKkaM. PaboTaeM BO BCEX PETMOHAX, KOTOPBIE
A TIEPEYNCIINII BhIIE. [TIIIOC K 9TOMY MBI 3aHUMA€MCH
CEPBHUCOM IO 32BO3Y-BbIBO3Y TEXHOJIOIMYECKOI
JKMJJKOCTHU U IVTYIIEHUIO CKBAKWUH IIPH KAITUTAJIbHOM
u TekyueM pemoHTe. Komnanus OO0 «Berepan»
pa6otaet ¢ 1997 rofa u IOCTOAHHO PA3BHUBAETCSL.
KoHEYHO, BOZHUKAIOT ITPOGJIEMHBIE BOIIPOCHL, HO BCE
OHU PEMIAIOTCA B IIPOLIECCE COBMECTHOM PAabOTHI C
TEMHU 34KA3YUKAMHU, KOTOPBIM MBI IIPEAOCTABIIAEM
CEPBHUCHBIE YCITYTH.
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B.H. Illymaxoe poouncsa 8 uronsn 1977 200a 6 2opoode
Cmepaumamarxe Bamrxupcxoti ACCP.

B 1992 200y nocmynun na gparyivmem «CmpoumensHole MAatuHsl u
0060pY008arue» 6 CIMePIUMaAmMaKCKULL CIMPOUIMENbHbLLL IMeXHUKYM,
KomopwLit okonuus 6 1996 200y ¢ omauuuem.

B 2002 200y okonuun Yhumckuti 20cy0apcmeenolilt Heghmanoil
MEXHUMECKULL YHUBCDCUMEN NO CReUUAIbHOCIIL <PA3DAOOMIKA U
IKCNIYAMAUUAL HEPINAHBLX U 2A30686LX MECIOPONCOCHULL.

Tpyooesyro desamenvrocms Havan 6 mapme 1996 200a ¢ 00NN CHOCIU
caecapsa HegpmenpomovLci06020 060PY006aHU 4-20 Ppaspadd.

B 1999 200y cman HauanbHUKOM YHacmiKd 1o CA0NCHIM PAdOmam
U npoxamy A06UNLHO20 urcmpymernma e YIITHIT H KPC TIII1
Kozanvimmegpmezas» (000 JIVKOHI-3anaoras Cubupv»).

B 2003 200y Ha3Ha1er 3amMecimuimenem HauaisHuKa yexd
ranumaiwvrozo pemonma cxeaxcun. C 2007 200a A6AANCA
HAYUAIGHUKOM UeXd KANUMAisH020 PeMOHMA CKBANCUH CePBUCHO20
uenmpa pemonma ckeaxcur TITI <Kozanvimmegpmezas».

B aneape 2008 200a nasnaven 3amecmumenem Oupexmopa 1o
npouzeoocmsy 6 Ilepmcxuii punuan OAO Kozanvimmegpmenpozpecc»,
a c anpens 2008 200a — nepevim 3amecmumesiem 2eHepaibio2o
OUPeKmopa PuUAUAILA — 2NABHBIM UHICCHEPOM.

B nepuoo ¢ 2008 no 2010 200 A614/1CA 2eHePalbHbM OUDEKMOPOM
000 «PHTOK-negpmecepsuc».

C 2010 200a 6 nopsore nepecoda Ovilt npuram 6 340 Ypannegpme-
npozpecc» Ha O0AACHOCIL NePE020 3AMECINUIMELA 2eHePAIbHO20
OUPeKrmopa — 21a6H020 UHICeHePdA.

Caneaps 2011 200a npuznidaiier Ha O0ANCHOCING 3AMECINUINECILA
2eMepasIbi020 OUPeKmopa no nPouU3e00CmasyY, a no3xce — 2/1A6H020
unncenepa OO0 Ypan-usatin-ITHI 1>

C gpespans 2014 200a 1 1o Hacmosu,ee 6pems A6AAeMcs 2eHePalbHbIM
oupexmopom negpmecepsucrozo npeonpussmus OOO «BETEPAH>.

Hmeem searue dIpogheccuoranvrbiil uricerep Poccuus» (2007).

V.N. Sbumakov was born onJuly 8, 1977 in Sterlitamak,
Baskirskaya ASSR.

In 1992 he entered Sterlitamak Civil Engineering College. He studied at
the faculty of Civil Engineering Machinery and Equipment. He graduated
Jrom the College with distinctions in 1996.

In 2002 be graduated from Ufa State Petroleum Technological University.
His specialty was “development and operation of oil and gas fields”.

His working career started in 1996 when Mr. Shumakov was appointed
an oilfield equipment mechanic of the 4th grade.In 1999 be got a
position of section manager in the EOR and well workover department
of Kogalymneftegas (Lukoil-Western Siberia, LLC).In 2003 be was
appointed a deputy bead of well workover workshop. He bas worked

as a head of well workover workshop of well repair service center of
Kogalymneftegas since 2007.

1n 2008 be got a position of deputy director for manufacturing of the
Perm branch of Kogalymnefteprogress, JSC, while in April, 2008 he
became a first deputy general director and chief technology officer of the
branch.

Benween 2008 and 2010 he was a general director of RITEK-nefteservice,
LLC.

In 2010 be was transferred to Uralnefteprogress, CJSC and appointed a
[irst deputy general director and chief technology officer.

In 2011 he was given a position of deputy general director for production
of Ural-Design-PNP, LLC, while later be was also appointed to the position
of chief technology officer of the company.

Since February 2014 be bas worked as a general director of VETERAN,
LLC (oilfield service company).

He bas a title of «Professional Engineer of Russia» (2007).
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Coiled Tubing Times: Vyachelsav Nikolaevich,

HanpaBneHme, Ha KOTOPOM MbIl CTPOUM you have frequently published your articles in
Halle nepcrneKTUBHOE pa3BUTUE, a Takxke our journal, but at that time you were the Chief
HaLIW CerogHsWHNE OCHOBHbIE YCyrn — Technology Officer of the Company. You were
3TO KOHTIO6MHI'OBble TexHOJIOrmu. appointed Director General OfVeteran, LLCa

year ago. Could you please share the first results
of working on this position with us?
Vyacheslav Shumakov: My colleagues and

I moved to the town of Buzuluk in Orenburg
Region. The principal customers of Veteran, LLC are
Orenburgneft, JSC, Gazprom Neft Orenburg, CJSC,
RN-Yuganskneftegaz. We are currently developing new
technologies and possibilities to work with LUKOIL-
Perm, LLC. We also plan to render services to Bashneft,
JSC, which is also interested in separate services.

B xomnanuun OOO «BeTepan» OH KPaTHO

BolmIe. B «Vpan-Jlnzars-ITHIT> MBI B OCHOBHOM CTT: What services does your company render?
HCIOJIb30BAIH KOJITIOOMHTOBBIE TEXHOJIOTUU U V.Sh.: The direction to which we relate our future
MIPOU3BOAM/INA KUCJIOTHBIE OOPAOOTKHU. A 3[IECH Y development, as well as our current services, is CT

HAC €lIE 3aBO3-BbIBO3 TEXHOJIOIMYECKOM JKUIKOCTH, technologies. At the moment, we have full range of
IVIYIIEHUS CKBAKUH TAKEJIBIMU XKUAKOCTAMH, CT equipment, starting from a CT unit itself to the
YCIIYI'Y IO KOMIIJIEKCHOM XUMH3a1IMU OCIOKHEHHBIX trucks used for liquid nitrogen deliveries. The staff is
CKBAXXUH U HE(PTECOOPHBIX KOJJIEKTOPOB. HO camoe 100% equipped as well. Apart from CT operations, we
m1aBHOE, yTO oT/In4daeT OO0 «Berepan», — 31O TO, are performing acid treatments. We work in all the

4TO B HAYAJIE CBOETO ITYyTH PA3BUTHA KOMITAHUA above-mentioned regions. Besides, our services include
pab6otana ¢ <THK-BP», koTOpas 00y4nia €€ BBICOKUM delivery and disposal of process and well Killing fluids
TEXHOJIOTUAM, 4 UMEHHO: TEXHOJIOTUAM MPOBEACHUSA P during well workover servicing operations. Veteran, P
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KUCJIOTHBIX OOPa60TOK C BBICOKHUMHU CKOPOCTIAMHU

U 1aBJIECHUAMU. TaKHUE TEXHOJIOTUU TPAKTUYECKU
NPHUPABHUBAIOTCA K TEXHONOIUAM ['PIT: MbI HE
JIOOGMBAEMCS TPEIMUHOBATOCTH I1JIACTA, HO 3TO TAKas
2KE€ MATPHUYHASI OOPAOOTKA.

BK: ! conmoctTaBuMast 3P PeKTHBHOCTH
pPe3yapTaToB?

B.111.: CoBepiieHHO BEPHO. HO TONBKO B IEHEKHOM
BBIPA’KEHUU HA MOPSJIOK JCIIEBIIE.

BK: A 3xo10TrHUA?

B.I11.: Huckonbko He xyxke. I'PIT genmaercs
60aBIIUM (PJIOTOM, A MBI JICJIAEM 3TU OOPAO6OTKU
MEHBITUM (PJIOTOM, HO C TAKUMH KE IMAPAMETPAMH.

BK: 000 «Ypax-Au3arH-ITHII> 66110
OJHO¥ U3 NIE€PBBIX POCCHHCKHUX KOMIIAHHH,
IIPHOOPETHINX KOJITIOOHHIOBYIO YCTAHOBKY
npou3soacTsa 'pynnsr ®U/I. OO0 Berepan,
HACKOJIPKO MHE U3BECTHO, IPHOOPEIO CBOIO
YCTAHOBKY CPABHHTEJIBHO HEJABHO. YCIIEJI JIH
y>Ke Bain mepcoHas1 ee OCBOHUTH JOCKOHAJIbHO?

High-rate/high-pressure acid treatment
technologies are almost similar to hydraulic
fracturing technologies. We do not create
fractures, but it's also a kind of matrix
treatment.

B.III.: Ta, OO0 «Ypan-duzarnu-ITHIT» npro6peno
ycTaHOBKY «PAHT> (M10) eme B 2001 roay,
2 000 «Berepan» — 1Ba roga Ha3al. Ho eme B
1996 roay, pa6oTas B 3amaanoit Cubupu, B
Koransime B YITHIT 1 KPC, IM4YHO 51 IOy 4YUIT
OMBIT PAOOTHI C KOITIOOMHIOM. YK€ B TO BDEMSA
TaM OBLIN 32€ICTBOBAHBI KOJITIOOMHI'OBBIC
YCTAHOBKU 3aPYOEKHOTI'O IIPOU3BO/ICTBA, B
HEKOTOPBIX KOMITAHUSIX T4 TEXHUKA, TEIIEPD YKE
ycrapesiias, paboTraeT A0 cux nop. Ilepeis
OOO «Ypan-Auszann-ITHII», 1 Habpas ONbITA €Ie
6osplie. ECTECTBEHHO, 3TOT ONBIT IIEPEIACTCS
B HOBYIO KOMITAHUIO, B CO3/JaBAEMBIH CEPBUC 1O
KOJITIOOUHIY. Ha CEroHAMHUNI JIEHb MBI YK€ /1B
rojia paboraem ¢ KonTioouHrom. Komanaay Hac
KBAJIM(PUIIUPOBAHHAS, CIIJIOYEHHAS — pEbsITA, C
KOTOPBIMHU 51 HAYWHAJI enrfe B 1996-M. KasipoBbIX
npoO6JIEM MBI HE UCIIBITBIBAEM. 10 TEXHUKE TOXKE
BOIIPOCOB HET. MBI JIOTHO PA00TAEM C KOMITAHUENA
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LLC has operated since 1997 and the company is
progressing all the time. Of course, some problems
arise, but they are settled in the process of joint work
the customers that offer our services.

CTIT: Does the range of services offered by your
current company differ from the one you had to
deal with at your previous employment?

V.Sh.: Veteran, LLC uses a significantly wider range
of technologies. In Ural-Design PNP we mostly used
CT technologies and performed acid treatments.

And here we are engaged in delivery and disposal of
process and heavy well killing fluids, render services
on complex treatment of complicated wells and oil-
gathering mains. But the most principal thing, which
makes Veteran, LLC totally different is that at the early
stages of its existence the company worked in close
cooperation with TNK-BP, which shared its high-tech
experience, for example the technology of high-rate/
high-pressure acid treatments. Such technologies are
almost similar to hydraulic fracturing technologies.
We do not create fractures, but it’s also a kind of matrix
treatment.

CTT: Is the efficiency the same?
V.Sh.: Exactly. But our technology is less costly.

CTT: And what about environmental issues?
V.Sh.: It's not worse. Fracturing is performed with a
large fleet. We are doing it with a limited fleet, but with

the same parameters.

CTT: Ural-Design PNP, LLC was one of the
first Russian companies that purchased a CT
unit produced by FID Group. As far as I know,
Veteran, LLC acquired its own not that long ago.
Has your personnel managed to study it yet?
V.Sh.: Yes, Ural-Design PNP, LLC purchased a RANT
(M10) unit in 2001, while Veteran, LLC did it just 2
years ago. As for myself, I received the experience of
working with CT technologies when I was working
in Kogalym, Western Siberia, in the EOR and Well



«PMIMAII> 1 OIEPATUBHO PENIAEM BCE TPOOIEMBL

BK: CkoabKO y Bac B KOMIIaHHUH
KOJITIOOHMHI'OBBIX YCTAHOBOK?

B.I11.: [Toka ogHAa, HO B HACTOAIIEE BPEMS BEAYTCSA
MEPETOBOPHI O MPUOOPETEHNUH €IIIE€ HECKOJIBKUX
KOJITIOOMHOT'OBBIX YCTAHOBOK.

BK: A ;pyrux npou3BOgHTEIEH
00Opy/IOBaAHHE HE PACCMATPHUBAETE?

B.111.: Hac BIIOJIHE yCTPAMBAET KA4CCTBO
(puMaIEBCKUX YCTAHOBOK. KpoMe Toro, ecimu
paccMaTpUBATh 3aPYyOEKHBIX IPOUZBOAUTETIEH,

TO MOT'YT BO3HUKHYTb BOIIPOCHI PACTAMOXKH,
CEPBUCHOTO OOCIIYKUBAHUS, CAHKIUI. KTO 3HaeT,
41O OyZAET 3aBTpa. OT 106pa OOPA HE UIYT, U HY>KHO

We have no problems with the equipment.
We work in close cooperation with NOV
FIDMASH and promptly resolve all the issues.

PaboTaTh C TEM, YTO UMEEM CETOIHSL. Y HAC OOJBIIOH
OIBIT, U MBI IPEKPACHO IOHUMAEM, YTO JIy4IIIe

HMETDb OOOPYIOBAHHE OT OJHOT'O IPOU3BOJUTEIS,
4TOOBI HE OBLIO «BUHETPETA» B TEXHUKE, YTOOBI

BCE OBLJIO B3aMMO3AMEHSIEMO, YTOOBI MOKHO OBLIIO
060PYJOBAHUE U3 OJHOTO MOAPA3ACIECHUA KOMITAHUNU
B IPYTO€ EPEJATH, U BCE paOOTAIIO, YTOOBI ObLIO

HAJIAKEHO CEPBUCHOE OOCTYKUBAHHUE OOOPYJOBAHUS.

Bce 3T0 — HEMAIOBAKHBIC COCTABIISIIONIUE HAIIETO
ycriexa.

BK: BauyeciaB Hukos1aeBu4, Bbl IOCTOAHHBIA
YYIACTHHUK HamIuX KoH(epeHnii. Kak 651 Bor
OIICHHNJIN HBIHCIITHEEC MCpOHpI/IﬂTI/IC?

B.J11.: 4 y9acTBYIO B KOH(pDEPEHIINH
«KonTiobuHrossie TexHoyoruu, I'PI1,
BHYTPHCKBAXKUHHBIE PAOOTHI> YKE B CEABMON
pa3. HeIHEmHAA BCTpeda ObET BCE PEKOPABI
MOCEMAEMOCTH. DTO CAMBIA MUK KOH(PEPEHIINH,

YTO CBUJETENBLCTBYET O TOM, YTO OHA IPOJOIIKAET
JBUTATbCSA BIIEPE, HAPAIHUBATL CBOU BO3MOXKHOCTH,
MPUBJIEKATH BCE HOBBIX YYaCTHHUKOB, OIIPAB/IbIBATH
UX OKUJAHUS. DTO 3HAYUT, YTO KOHPEPEHIINA
Pa3BUBAETCA B CTPATETUYECKH IPABUIBHOM
HANIPABJIECHUU.

BK: UHTEepecHsl v BaMm qokiaaasl,
O3BYy4YHBa€eMBbI€ C TPHOYHBI KOH(PEpPEeHITUH,
C TOYKH 3PEHHA UX NIPAKTHIECCKOM
HaIIpasJIeHHOCTH? HJIH 3TO CBOETO pOaa
«OyMasKHaS APXUTEKTYPA»r? 2

Workover Department. It was in 1996. At that time,

it already applied foreign CT technologies. Some
companies still apply them today, though they are
outdated at the moment. When I came to Ural-Design
PNP, LLCI gained more experience. Naturally, [ used
this experience in a new company and newly created
CT service department. We have a qualified and
cohesive team. I got started with some of the guys back
in 1996. We face no personnel problems. We also have
no problems with the equipment. We work in close
cooperation with NOV FIDMASH and promptly resolve
all the issues.

CTT: How many CT units does your company
have?

V.Sh.: At the moment, we have just one CT unit, but
we conduct negotiations on purchasing several more
units.

CTT: What about the equipment of other
manufacturers?

V.Sh.: We are quite satisfied with the quality of
NOV FIDMASH’s units. Besides, as far as foreign
manufacturers are concerned, there arise the issues
of customs clearance, maintenance and sanctions.
Who knows, what will be tomorrow? We have good
equipment and why should we look for something
else? We have a rich experience and believe that
it is better to have the equipment from just one
manufacturer in order not to receive a technological
“hodge-podge”. We can easily replace any component,
easily move the equipment from one subdivision to
another and have all technical maintenance arranged.
All these factors are important components of our
SuCCess.

CTT: Vyacheslav Nikolaevich, you are a regular
participant of our conferences. How would you
assess the current event?

V.Sh.: This is the 7th time that I participate
in the Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference. This meeting hits
all the records of attendance. This is the peak of
the conference. It means that it keeps on moving
forward, expanding its opportunities, attracting new
participants and meeting their expectations. It means
that the strategic development of the conference is
right.

CTT: Are you interested in practical side of
reports presented at the conference? Or is it just
"origamic architecture"?

V.Sh.: Of course, we gain experience and try to apply
many things that we hear. It is important to arrange
the communication of specialists on the topics that are
discussed here. Usually, these topics are rather relevant.

CTT: What is more important at the
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B.111.: KOHEYHO k€, MBI HAOMPAEMCSI OITBITA,
MHOT'O€ M3 YCJIBIIIIAHHOI'O UAET B IIPAKTHKY.
OueHb BA3KHO TAKIKE OOITEHHUE CIIEIUAIMCTOB U3
PAa3HBIX KOMIIAHUH 10 TEM TEMAM, KOTOPBIE 371€Ch
OOCYKAAIOTCA. A 9TU TEMBI, KAK IIPABUJIO, U €CTh
CaMbl€ AKTYaJIbHBIC.

BK: YTo BakHee Ha KOH(epeHITHH:
oduraIbHAA IPOTrPAMMA HITH
HedopMaTbHOE OOIIIEeHHE?

B.I11.: 1 To, u sipyroe. To, 4TO 3By4YUT CO CLIEHBI,
T'OBOPUTCA BO BCEYCJIBIIIAHUE. A B Ky/IyapPaXx KOJUJIETU

Itis better to have the equipment from just
one manufacturer. We can easily replace
any component, easily move the equipment
from one subdivision to another and have all

JIOIIOJIHUTEJIBHO JENIATCA MH(POPMAIIHE, KOTOPAs

technical maintenance arranged.

OCTACTCA MCKAY CobeCceTHUKAMMU.

BK: B mponiomM roay Bel BEICTYIIAIH C
JOKJIAJ0M, B 3TOM B35JIH nay3y. llouemy?

B.I11.: Bo-TIepBBIX, IOTOMY YTO B KOMITAHUU A
HEJIABHO, 4 BO-BTOPBIX, HE U3Y4HJI €1II€ HOBOT'O
34K434YMKa U CYHIECTBYIOMIUE IPOOIEMBL, KDOME
TOT'O, MBI €I1I€ HE HAKOIIWUJ/IN TAKOH OIIBIT I10
UCIIOJIb30BAHNIO HOBEUIIUX TEXHOJIOIHH, O KOTOPOM
CTOWJIO OBI IOKJIA/IBIBATH C TPUOYHBI KOH(PEPEHITHH.
KaK TOJIbKO ITOABUTCA HOBbI MHTEPECHBIM OIIBIT, 5
005132TEJIBHO CHOBA JOIOXY.

BK: BbI 3aTpoHyIH (DHHAHCOBBIE BOIIPOCHI.
IIpu kakux, HA Bam B31ra, nenax Ha HepTh
BBICOKHE TEXHOJIOTHH He(TEra3oBoro cepBuca
MOT'YT CTATh HEPEHTAOECTHbHBIMHU?

B.111.: ymaro, mpo6JIeMBI MOT'YT BO3HUKHYTD,
€Cyu 1ieHa Ha HeTh yraaeT 10 60 10JUIapOB 32
6appenb. Ho, ¢ Apyroi cTopoHsl, 66114 11eHa U 40, u
Jaxe 30 10JJIAPOB, HO MBI JKUJIH, U JKHUJIN HETLJIOXO.
Certuac 11eHa Ha HeTh NTA/IAET, U YTO OYAET 1AJbIIE,
MIPOTHO3UPOBATH TPYAHO.

BK: Bamiu xoyieru u3 OO0 «Ypasu-/Ilu3aiH-
ITHII> omyoauKoBaIu B 49-Mm HOMepe <BpemeHu
KOJITIOOHMHI'A» IOAOOPKY MaTEPHAIOB
O MPEANIPHUATHHA U HCITOJIB3YECMBIX HM
TEXHOJOIuAX. He XOoTHuTE JIN IOAJEPKATH
TPATHUITHIO H OITYOJIHMKOBATH Y HAC CTATHIO O
TexHoJaorusax 000 BerepaHa»?

B.IIL: 5 Bujies 3Ty NyOINKALUIO, YUTAJL.
ITpU3HAIOCh: HEMHOXKKO H4 JIyIIE KOIIKH 3ACKPEOIIH,
MOTOMY YTO MHOI'M€ OITUCAHHBIE TAM HAPAO6OTKU MBI
JEeJIaJIU COBMECTHO. f Ke1a10 KOJIIeram JaJbHENIITNX
YCIIEXOB, HO CAM YK€ IIPUHSJI PEMIEHHE O TOM, YTOOBI
B GiIMIKaIIEe BpeEMs IIOATOTOBUTD MATEPUAJIBI ITO
koMniaHuu OOO «Betepan» 11 MyOJIMKALIMHN B
Bammem xxypnase.

BK: ByaeMm o4eHb pajabl.

Bexa 6ecexy OnbraJIuc, <Bpemsa KOJXTIOOHHTIA»
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conference: official program or informal
communication?

V.Sh.: Both things. I mean the reports made and
communication of specialists in the lobbies.

CTT: You presented a report last year. This year
you decided to make a break. Why?

V.Sh.: Firstly, because I am comparatively new in
the company. Secondly, I was engaged in studying
new customers and current problems rather than in
studying new technologies that can be presented at the
conference. As soon as I come across some interesting
task, I will necessarily report about it at the conference.

CTT: You mentioned the financial issues. At
what oil prices do you think the high-tech O&G
service technologies may become unprofitable?

V.Sh.: I think problems may arise when the oil prices
will drop to 60 dollars per barrel. But, on the other side,
there were times when the price was 40 and even 30
dollars, and we lived and lived well. At the moment, the
oil prices are dropping, but it is hard to predict what
will happen next.

CTT: In the 49th issue of Coiled Tubing Times
your colleagues from Ural-Design PNP, LLC
published a range of articles about the company
and technologies it applies. Would you like to
observe the tradition and write an article about
the technologies used by Veteran, LLC?

V.Sh.: I saw that publication and read it. Frankly
speaking, I felt a bit heavy-hearted, as many of the
described developments were designed jointly with
me. [ wish our colleagues further success, but I've
already made a decision that I am going to present
materials about Veteran, LLC for publication in your
journal.

CTT: We would be very happy.

By Olga Lis, Coiled Tubing Times
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39PC - OTO SAKAHYMNBAHME,
IKCNNYATALIMA U PENMIOHT CKBAXKMH

ZERS CONMPANY PROVIDES WELL
CONVIPLETION, OPERATION AND

REPAIR SERVICES

beceoa ¢ samecmumesiem 2eHepaibo2o oupexmopa no
mexnonozuu I pynnost komnariuti <3DPC»> AD. Cmpoixapem.

Conwersation with A.F. Strykbar, Deputy Director Generzdil,
Technology, ZERS Scientific and Technical Center.

«BpeMsI KOJITIOOHHTA>: AJIEKCAHAP
DOUIHNITIOBUY, KAKOBBI OCHOBHBIE
HAIIPABJICHHUA PAGOTHI HAYIHO-TEXHHIECKOTO
ueHTpa «39PC»?

Anexcanap Crperxaphb: UeM 3aHUMACTCS HAIIL
LEHTP B IIPUHLINIIE ICHO YK€ U3 Ha3BaHusA. 30PC —
3TO 266pPEBUATYPA: 3AKAHUYUBAHUE, SKCILTYATALTUA
U PEMOHT CKBaKUH. COOTBETCTBEHHO, Mbl
pa3pabaThIBAEM U BBIITYCKAEM OOOPYAOBAHUE
IJ1s1 9TUX 11eyer. OCHOBHOM 3a1a4el SIBISIETCS
Pa3paboTKa, IOCTAHOBKA HA IPOMU3BO/ICTBO
Y BHEZIPEHUE B IKCILTyATAIIUIO KOMILJIEKCOB
TEXHUYECKUX CPEJICTB U YCTPOUCTB JIJIS
3aKAaHYUBAHUA CKBAKHUH. CAMbIN BA>KHBIM 9TATIl
CTPOUTENBCTBA CKBAXKUHBI — 3TO €€ KPENJICHUE,
HOTOMY YTO JJIs1 TOTO, YTOOBI OHA paboTaNIa,
CKBAXKUHY HYKHO OOCa/IUTh, U IPUTOM KA4ECTBEHHO.
VIMEHHO /11 9TOU LENH, IS KPETJIEHN A, MbI
BBIIIYCKAEM PA3JIUYHbBIE OCHACTKH OOCAJHBIX KOJIOHH,
XBOCTOBHUKOB U T.]I.

BK: Kak 6b11a co3aHa I'pynina KOMIIAHUH
«39PC»? Kakue NpeanpusaTHuAa BXOIAT B €€
CTPYKTYpY?

A.C.: Hame npeanpusaTHe 66110 OCHOBAHO B
2002 roay. Panpiie rpy1na Crie[iuaJIuCcTOB, KOTOPAs
CTaJIa AAPOM KOMaH/IbI HOBOT'O IIPEATIPUATHS,
paboTana Bo BceCOro3HOM HAy9HO-HUCCIIENOBA-
TenbCKOM MHCTHUTYTE 6ypOoBOIi TeXHUKHU (BHHUHWBT).
ITOTOM KOJIJIEKTUBOM JTAOOPATOPUHN 3aKAHUYNBAHUA
CKBQXWH U 3AKOJIOHHBIX ITPOXO/JHBIX ITAKEPOB MBI
BBIIIJIA U3 COCTABd MHCTUTYTA X OPTAHU30BAJIN
HOBOe npeanpuaTue. Ocuosarenem I'K «35PC»

CTAaJI 3aCTy’KEHHBII U300peTaTesb Poccumn

B.H. Banugartbes. B HacTOAIIEE BPEMS HAII IVIABHBINA
O(MHUC HAXOAUTCA B MOCKBE, KAK U HAYYHBIH LIEHTD,

B KOTOPOM COCPEJIOTOYEHBI KOHCTPYKTOPHI U
TEXHOJIOTU. MBI PACTIONATAEM TAKXKE JIByM 3aBOAAMU
— ogHuM B Pasanuy, gpyrum — B Kaynace (JIursa).

DTH NPEANPUATHA ObJIM OCHOBAHBI CDABHUTEIBHO
HEZABHO. B Teyenmne nocaeHmux TPeX JIET MbI BBIBEIN
MX HA IIPOEKTHBIE MOIHOCTH. 3aBO/IbI OCHAIIEHBI
CaMBIM COBPEMEHHBIM OOOPYJOBAHUEM —
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Coiled Tubing Times: Alexander Filippovich,
what are the principal fields of activity of ZERS
Scientific and Technical Center?

Alexander Strykhar: The activity of our center is
clear from its name: ZERS is a Russian abbreviation,
which in translation means well completion,
operation and repair. We manufacture equipment
for such operations. Our principal objective is
development, manufacturing and commissioning
of equipment and solutions for well completion.

The most important stage of well construction is its
casing. In order to make the well operational, it is
necessary to case it and in a high-quality way. For that
purpose, we produce various types of casing and liner
mountings, etc.

CTT: How has ZERS Group of Companies been
created? What enterprises form its structure?
Alexander Strykhar: Our enterprise was
founded in 2002. Its core was formed by a group
of specialists from the All-Union Research and
Development Institute of Drilling Equipment.
One day the laboratory of well completion and
behind-the-casing straight packers left the Institute
and organized a new company. The founder was the
distinguished inventor of Russia V.I. Vanifatiev.
At the moment, our principal office is located
in Moscow, as well as the scientific center.
It accumulates design and process engineers.
We also own two manufacturing facilities, the
first one in Ryazan, Russia and the second one in
Kaunas, Lithuania. These enterprises were founded
not long ago. During the last years we’ve managed
to move them to the planned production capacity.
The facilities are equipped with state-of-the-art



UTAJIbSIHCKUMU
U OONTaPCKUMU
CTaHKaMu. Beap ais
TOT'O, YTOOBI BBIITYCKATD
Ka4ECTBEHHYIO
OPOAYKIUIO, HY>KHA
COOTBETCTBYIOIIAS
MaTepuabHasg 6a34.

BK: He TOJIBKO
MaTe€epHuaJIbHaA, HO X
HHTC/ICKTYA/IbHAA.
HackoJabKO
MHOT'OYHCJICH
KOHCTPYKTOPCKHI
KOJLIIEKTHUB «3DPC»?

A.C.: PazgpaboTKOIt
060PYIOBAHUS
3aHUMAECTCS TTOPSIJIKA
JIECSITU KOHCTPYKTOPOB
U ITATHU TEXHOJIOI'OB.

BK: OgHa 3
OCHOBHBIX TE€M
HALIEro >KypHAaJa —
THAPABJINIECKHH PA3PBIB ILUIACTA. Bamre
IpeJIPHATHE BEITYCKAET 000PYyJOBAHHE H LIS
nposenenusa I'PIL. Pacckakure, IOXKATYHCTA,
00 3TOM HaAIpaBjIeHHuH Banrert paGoThI.

A.C.: 1a, MBI pa3pabaThIBAEM 1 BBIITYCKAEM
ob6opynosanue g5 I'PIL. Hae o60pyroBaHue
BKJIIOYAET B CEOS OCHACTKY, HEOOXOAMMYIO IS
MPOBEAECHUA OOBIYHOI'O UJIM MHOT'OCTAUHHOTO
TUAPOPA3PEIBA IUTACTA. KOMILIEKC O60PYAOBAHUA
Juis1 mposeieHust MI'PIT BKtOUaeT B CeOsL: IOABECKY
XBOCTOBHKA, My Thl MCI'PIT, Habyxaronue uiu
TUIPOMEXAHHUYECKHE MTAKEPBL, TPHUCIIOCOOTIEHNE
OIIPECCOBOYHOE, CTUHIEP U IPYTO€ OOOPYJOBAHHUE.
HenmocpecTBEHHO MHOT'OCTYIIEHYATHIU THAPOPA3PHIB
IJIACTA IPOU3BOANTCS TP oMot Myt MCI'PIT,
KOTOPBIE IOOYEPETHO CPAOATHIBAIOT B HYKHBII
MOMEHT BpeMEHU. OTKPBITHE MY(PT IPOU3BOJUTCS
MOBBIIIEHUEM BHYTPEHHETO IABJIEHUA B IIPOXOHOM
KaHAaJIE IPY IIOMOIIU ITPOJIABOYHBIX IIIAPOB
Pa3IMYHOIO AUAMETPA, HAUUHAA C CAMOT'O MAJIOTO.
1 mpoBeeHUA TUAPOPA3PHIBA IIEPBOI'O MHTEPBAIA
IUIACTA IPUMEHAETCA TUJPABINYECKH OTKPBIBAEMAS
mydra MCI'PIT-T. Pa3001ieHHE IJIACTOB B CKBAXKUHE
OCYIIECTBJIAETCA NPH NOMOIIY HA0YXAIOIMNX
MAKEPOB, BXOJAIINX B COCTAB CIYIIEHHOM
KOMITOHOBKU. COEIMHEHHE C «I'OJIOBOI» XBOCTOBUKA
npu nnposegenun I'PIT nporcxoanT ¢ npuMeHEHHUEM
cTuHrepa (yCTporcTBO JJ1s1 THAPOPA3PhIBA
XBOCTOBHKA). CEMYaC MBI CICIAJIN TAKXKE KOMILJICKT
060pyRoBaHUA I IpoBecHus I'PIT BO BTOPBIX
(60KOBBIX) CTBOJIAX. CrycKaeTcs 102-11 XBOCTOBHUK,
IIPOBOAXTCS MAHXKXETHOE LIEMEHTUPOBAHUE, 4 ITIOCJIE
Pa30ypUBaHMS IIPOBOASATCS YoKE cTaanuu MIPIL
B 6nmkarimee Bpems 6yeM IPOBOJUTD OIbITHO-
IIPOMBIIJICHHBIE PA6OTHI I10 UCIIOIB30BAHHIO 3TOI'O
KOMIDIEKTA C HA6yXaIOMIMMHU TAKEPAMHU B KOMIIAHUH
«Hosi6pbckHedTeras». >

equipment: Italian and Bulgarian working machines.
We understand that we need the corresponding
equipment in order to produce high-quality products.

CTT: You need not only high-tech equipment,
but also skilled personnel, don’t you? How
many design engineers does ZERS staff include?

Alexander Strykhar: About 10 design and
5 process engineers are involved into equipment
development.

CTT: One of the principal topics of our
Journal is hydraulic fracturing. Your enterprise
produces fracturing equipment. Could you
please tell us about this field of your activity?

Alexander Strykhar: Yes, we develop and
produce fracturing equipment. Our equipment
includes mountings for conventional and multi-
stage fracturing. The equipment complex for multi-
stage fracturing includes: liner hanger, multi-stage
fracturing ports/sleeves, swellable or mechanical/
hydraulic packers, seal testing equipment, stingers and
other equipment. Multi-stage fracturing is performed
with the help of multis-tage fracturing sleeves, which
are sequentially shifted open at certain points of
time. The opening of the sleeves is performed by the
internal pressure increase induced by dropping balls
of various diameter, starting from the smallest one.

To perform treatment of the first formation interval
we use a special hydraulic-actuated sleeve. Isolation

of intervals is performed using swellable packers that
form a part of the assembly lowered into the well. The
top of the liner is fractured using the stinger (a device
specifically designed for it). Also we have produced a
set of equipment for fracturing in the sidetracks. The
102 mm (4-in) liner is lowered into the well, collar ~ p
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BK: IIpaBHMJIBHO JIH MBI IIOHAIH,
9TO y Bamer KOMIIaHHUH €CTh
CTPYKTYPHI, B KOTOPBIX BEJETCS
BHEJpPEHHE pa3padoToK «39PC»?

A.C. 1a, y HAC €CTb TPHU OTAECJICHUA I1O
BCEY CTPAHE. DTO HAIIM OTJEJICHUS, ITIE
pPaboTaIOT HAIITH MHKEHEPBI-TEXHO-
JIOTU — OYEHBb KBAJIM(PHUITUPOBAHHBIN
COCTAB UHXKEHEPOB, IOTOMY YTO
Ha paboTy Ty/1a IPUHUMAIOTCS
CIIEIMATHUCTBI UICKIIOYHUTEIBHO C
OIBITOM B OoTAenaX O3P ninu macrepa
O CJIOXKHBIM Pab0TaAM U IIPUTOM B
BO3PACTE HE MOJIOXKE 35 j1eT. Takoro
KJIACCA CIIEIUATUCTBI HY>KHBI, HOTOMY
YTO OHH JIOJIKHBI OBITh F'OTOBBI IPUHSTH
penieHne HENOCPEACTBEHHO HA
CKBaKMHE, HEPEAKO — B HECTAHIAPT-
HOU CUTYALIMH, KOTZAd HYKHO
JIEUCTBOBATB 3/1€Ch U CENYAC U HET
BPEMEHU 3BOHUTh KOHCYJIBTAHTAM B
XBIOCTOH UJIH €IIIE Ky/1a-HUOY/b.

BK: HanmpamuBaeTcsa cpaBHeHHE: Bamu
CIIEIIHAJIMCTHI — KaK XMPYPIrH.

A.C.: OueHb TOYHOE CPABHEHHE. XUPYPraM HYKHO
JIEUCTBOBATD OBICTPO M 6€30IINO0YHO, MHAYE NAIJUEHT
yMpeT. Ha CKBaXKMHE TOXKE HY>KHO IPUHUMATD
PELIEHNS MTHOBEHHO. Y HAC, KAK 51 YK€ CKA34JI, TPU
otaenenus: B Hoabpbcke, B HUKHEBAPTOBCKE U B
Bysynyke. Bce OHM YKOMIIIEKTOBAHBI KBATH(DHUITU-
POBAHHBIMHU UHKEHEPAMHU — I10 IISITh, IIO BOCEMBb,

IO IECATD YEJIOBEK... ECTECTBEHHO, TAM K€ y HAC
PACIIONOXKEHBI CKJIA/IbI OOOPYIOBAHMS, B ATUX TPEX
TOYKAX, U3 KOTOPBIX MBIl pA0OTAEM IO BCEX CTPAHE.

BK: KTO Bamu OCHOBHBIC 3aKA3UHUKH?

A.C.: Y HAC 1Ba OCHOBHBIX 3aKA34YHKa. DTO KOMITAHHUU
«agnpom HePTH» U «POCHEDTH> —
B peruoHax OpeHobypra, YAMypTHH, OTYACTH
Hu>KHEBApPTOBCKA.

BK: He miimanupyer au «<39PC»> co3gaBarsh
000pYyZOBAHUE IS KOJITIOOHMHIOBBIX
onepamun?

A.C.: MbI 1aBHO IIBITAEMCS PA60OTATh C
KOJTIOOMHI'OM. B IPUHIUIIE IIPAKTUYECKU BCE
HaIle 060pyLOBAHUE IOAXOAUT JJIS1 pA0OT C
KOJITIOOMHI'OM, [IOTOMY YTO BCE OHO IIPUBOJIUTCS B
JEVICTBUE TUPABINKON — HE HAJJO HU KPYTHUTh, HU
TSAHYTb. [IpEKPACHO NOAXOAUT, U C EI'O IIOMOUIbIO
MO’KHO ITYCKATbh Y IEMEHTHPOBATh XBOCTOBUKH HA
KOJITIOOHHTE.

BK: Banru noskeJIaHusA >KypHaay «Bpems
KOJITIOOHHTIA»?

A.C.: XOTenoce Obl BUJETD €l1e OObIIE IIPUKIAIHBIX
CTATEN — PO ©KEJIE3KW». A )KypHaJI MHE HPABUTCH, B
HEM MHOT'O ITOJIE3HON MH(POPMALIUH.

Beceposana 'anuHa Byasika, <BpeMs KOITIOOHHTa»
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cementing is performed,

and after the drilling-out is
completed we perform multi-
stage fracturing operation.

In the offing, we are going to
pilot test the equipment in
combination with swellable
packers in the wells of
Noyabrskneftegaz.

CTT: Did we get it right
that your company
has structures for
implementation of ZERS
developments?

Alexander Strykhar:
Yes, we have three such
departments around the
country. These departments
are completed with highly-
skilled process engineers
who have vast experience in the sphere and has
already reached the age of 35. The specialists of such
class are needed because they should be ready to take
a decision right at the spot, often in non-standard
situations, here and now, with no options like “call to
Houston”.

CTT: Your specialists seem to be like surgeons.

Alexander Strykhar: This is a very accurate
comparison. Surgeons have to act fast and make no
mistakes, otherwise the patient may die. At the wells
you have to make decisions immediately. As I have
already told you, we have 3 departments: in Noyabrsk,
Nizhnevatorsk and Buzuluk. All of them are equipped
with very qualified engineers. Naturally, we have
warehouses for equipment in these 3 spots, from
where it is distributed all over the country.

CTT: Who are your key customers?

Alexander Strykhar: We have two key customers:
Gazprom Neft and Rosneft. We render services for
these companies in Orenburg, Nizhnevatorsk, and
Udmurtia regions.

CTT: Do you plan to manufacture equipment
for CT operations?

Alexander Strykhar: We are trying to work with
coiled tubing all the time. In fact, all our equipment is
suitable for coiled tubing since it is hydraulic-actuated.
There is no need to push or to pull. It suits well and
we can run and cement liners with the coiled tubing
application.

CTT: What are your wishes to the Coiled
Tubing Times Journal?

Alexander Strykhar: I would like to see more
specific technical articles. But in general, the journal
appeals to me, it has a lot of useful information.

By Halina Bulyka, Coiled Tubing Times
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HedTenpombicnoeoro o6opyaoBaHua
n TexHonoruin gns KPC, BypeHus un
Aob6blun HedTH

4/ TAPTHEPOB,

BHEAPAOWWX pasnuUYHble TEXHOMNOrUK
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N-G-K MockoBckue HehpTerasoBble KOH(hepeHUnH
| ExxerogHble BCTpe4Yn HE(PTAHMKOB U ra3oBUKOB

B otene InterContinental Moscow Tverskaya

17 mapta 2015 HE®TErA3CHAB
CHabxeHwne B HedTerasoBom KOMNMeKce

KoHndepeHumna cobupaer pykosogutenei cnyb matepnanbHo - TEXHWYECKOro
obecneyeHna HedTerasoBblx kKomnaHwia. OBCyxpaeTca  opraHusauma
3aKYNOYHOW AeATEeNbHOCTM, Uenecoobpa3zHOCTE 3akynok no  UMMopTY,
npoueaypbl otbopa nocTaBwMKOB, nNpuemka obopynoBaHua, wHbopmauw-
OHHoe obecneyeHne poiHKa

26 man 2015 HE®TEFA3CTPON
CTtpouTenscTBO B HedpTerazoBoM KOMMNekce

(QopmMupoBaHue UMBWUNU3OBAHHOIO PbiHKa B HedTerasoBoM CTPOUTENLCTEE,
npakTvka Bblbopa  CTPOMTENbHBLIX MNOAPAQYMKOB, WHXWHUPWHIOBBLIX
opraHmnsauwmin, cospadme CM ¢ wvHodupmamu, pacwupeHune cdhepbl
OeATeNbHOCTM  POCCHMIACKMX  NOAPAAYMKOB, OUEHKa Kadectsa pabot -

c2n

OCHOBHble Npobnembl, paccmaTtpueaemble Ha KoHdepeHuywn "HedterazcTpoit

10 centabpa 2015 HE®TEFA30MNEPEPABOTKA
MogepHn3aunAa NponN3BOACTE QNA
nepepaborkn HepTU U rasa

Yeenuyenune rnybuHbl nepepaboTkn CbipbA U BBEAEHWE HOBBIX IKONOrMYeCKuX
CTaHpapToBR TpebyloT PeKoOHCTPYKUMK  AeiCTBYKOWMX mMowHocTel., Ha
koHpepeHuun obCyxpaeTcA npaktTika paboTel € MHAWHWPWHIOBBIMK
KOMNAHWAMMK, @ TAKKE MOAENK YNPaBNeHNA MHBECTULMOHHBIMW NPOEKTaMn

14 oktabpa 2015 HE®TEFA3CEPBUC
Hedreraszoebiin cepeuc B Poccum

TpaguuuoHHaA nnowagka Ana BCTPeY PYKOBOAUTENER reoduanyecku,
GypoBbIX MPEAnpPUATIIA, @ TaKKE KOMNaHWA, 3aHATHIX PEMOHTOM CKBaMMWH.
NoapAauMKK B HedopmManbHO obcTaHoBKe 0BCYKAalOT aKTyanbHbIe BONPOCHI
€O CBOMMM 3aKa3ynmKamu - HedTerazoBbIMW KOMNaHUAMMK

8 nekabpa 2015 HE®TEFA3WENbL®
Moapaakbl Ha HedTerasoBom wenbde

OcBoeHune HedTerazoporo wenbda — CNo#HaA B PUHAHCOBOM W TEXHUYECKOM
OoTHOWeHWKN Nnpobnema, pewarte KOTOPYI HEOBXOANMO COBMECTHO C MeTannyp-
ramu, CYAOCTPOUTENAMM, BEPTONETOCTPOUTENAMK, NOCTABLYMKAMIN CTPOMUTEND-
HO TEXHWKKW W APYTUMKN CMEKHBIMK oTpacnamin. TpaguUMOHHO B KOHGepeHUMm
«HedTerazwenbd» y4acTBYIOT MHOCTPAHHBIE KOMMNAHWK.

HoBble BcTpeun - HOBble BO3MOXXHOCTM!
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KANEHOAPb KOHOEPEHUMK 2015 IR YEPHOMOPCKME HEGTEMA30BbIE KOHOEPEHLIMM
OIL & GAS BLACK SEA CONFERENCES

MEXMAYHAPOOHBIE HAYYHO-NPAKTUHECKWUE KOHPEPEHLU WM ?0](1
AN

www.oilgasconference.ru [ (861) 212-85-85 oilgasconference@mail.ru contyrene

OPFTAHWIATOPBI:

C6op, nodzomoska U mpaHcnopmuposka Hedomu u zasa.
IIpoekmuposaHue, cmpoumeascmeo u Ikcnayamayus - 2015

23-28 mapTta 2015 ropa / Couwn

HHTID

OO0 "HINE “Hetna™

HuHOBayuOHHbIE peuleHus 8 06.aacmu cpedcme usMepeHus u G
KOHMpOoAs menjomexHu4eckux napamempos. Aemomamusayus 000 “H1 “Hurner
06seKkmos Heghmeza3080ii ompacau u IHepzemuku - 2015 = W IOMAC
6—11 anpens 2015 roga / Coum e

BoicTagka (B pamkax KondepeHumm)
KonmpoaesHo-uzmepumessHsle npuGopsi U agmomamuzayusa - 2015

7-9 anpenn
CﬂGPEMEHHHE MEXHOA02UU KANUMAALHOZ0 peMOHMA CK8AMCUH w””""”
I noagslilleHun Hegﬁmenmaaqu naacmoas. Hepcnexmuem pazsumus 000 "HNS “Hame”

25-30 man 2015 rona / TeneHoMmmK _ .
M reHepanbHbIA HHPopMaLKMOHHBIA NapTHep

HHTITO

e

QDD “HND “Hermna™

Cmpoumeabcmeo u pemoHm ckeaxdcuH - 2015 i
21-26 cenTabpa 2015 ropa / Axana

OO0 "Hedrerasopan
S pTHRANS"

HHTTMD
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HHMEHJTEKmyﬂﬂ bHOE MECmﬂpﬂl}l{.‘ﬂEHUE: UHHOBAYUOHHLIE G0 “HNS “Hwrna”
mMexHo/102Ul 0M CK8ANCUHbI d0 MazucmpaasHol mpyést - 2015 icincie |
19-24 ouraBpa 2015 roga / Coun bR b i
Mo gonpocam yyacmus 8 konepenyuax, noxcaayiicma, obpawaiimecs g OpakomMumen:
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CAHKLIMM: MMHYCbI UM NMMIOCDHI?
SANCTIONS: Pros and Cons?

C HeoasHux nop 1060 «CAHKUUL» CMAJLO OOHUM U3
camolx ynompeonaemoix 6 CMH. B pamxax oouie2o mpenoa
ACYPHAT <Bpema Koamobumnza» COOPMYAUPOBAN CEOLL
80npoc caeoyrouum oopazom: <Karoe, Ha Baut 632150,
BAUAHUEC HA PA36UIMILLE DOCCULICKO20 Heghme2a308020
cepsuca cnocoOHbL OKA3AMb CAHKUUL, TPUHAINbLE
CIIA u cmpanamu 3anaoaz» Ilpeonazaem 6 HUMAHUIO
yumameneri nepevLe 0OMeemsl HAaAuUx PecnoroeHmos,
npogheccuOHANBHAA OCAIMEIHOCITL KOMODOLX IeAHCUNN 6
DASNUUHBLX CE2MEHMAX OMPACTIU.

AHapen BypMHCTPOB, IEPBLII 3AMECTHUTEND
I'€HEPATBHOI'O TUPEKTOPA — ITTABHBIN MHIKEHED
3A0 SHUC-1pubdop»:

— 1 AyMaro, 94TO CAHKLIUHU ITOBJIUAIOT, HO IIO3UTUBHO.
By B HUX TOJIBKO ILIIOCHL 3aI1aJHbIE KOMITAHUH, B
YACTHOCTH, PAOOTAIONIASI B OJJHOU C HAMM HUIIIE KOMITAHUS
ASEP, Haiet0Ch, HEMHOXKKO ITIOTECHATCS. MBI CHUTAEM,

YTO HAIlld NPOAYKIIMA HUYYTb HE XYK€, HO 3AI1a/THBIE
KOMIIAHHH, ECJIN VK BO3bMYT Y4ACTh PBIHKA, TO IIOTOM
HHKOT'O YK€ HE ITyCTAT, JAKE B YECTHON KOHKYPEHITUN.
Tenepb MBI OJIYYUIA BO3MOXHOCTB OTKPBITO 60POTHCS
34 3dKA34YMK4, 4 34Ka3YUK — BBIOUPATH U3 XOPOIIEr'O CAMOE
JIydIIee.

Ozner Ky3HenoB, CIIEITUATINCT CEKTOPA CEPBUCHBIX
padoT kommepueckoro otaena OO0 «Xumnpom», Ilepms:

— Ha 1aHHBI MOMEHT TEMITBI HAIUX PAOOT HE
U3MEHWJINCB. B JasibHENIIIEM, IYMAIO, BCE OYIET TAK XKE.
VY HAC 3271EMICTBOBAHBI OTECYECTBEHHBIE TEXHOJIOTHUH, HAC
CAHKIIMU HE KacaroTcs. B Hame 061aCTH AesITeAbHOCTH —
B XMMM3AIUU — CYLIECTBYET OJIHBINA CIIEKTP 3AMEIEHUA
HMIOPTHBIX AHAJIOTOB OTEYECTBEHHBIMU ITIPOAYKTAMU.

Cepremn HIaTHI0, 3aMECTUTEND TEXHUYECKOTO
pupexkropa 3AO «TMK HI'C-Hu>kHEBAPTOBCK»:

— B crpykrype «TMK> ectb tuBusnon TMK IPSCO.
DTO NOPSAJKA IATHAALLATH 3aB0J0B B CIIIA. TMK IPSCO
MPOU3BOAUT NIUPOKUI ACCOPTUMEHT CBAPHBIX U
O€CIIOBHBIX TPYO U3 yIVIEPOJUCTOM CTAJIN — HACOCHO-
KOMIIPECCOPHBIE, 6y PUIIBHBIE, OOCAHBIE TPYOBI, 4 TAKKE
TPyOBI C IPEMUAJIBHBIMH PE3BOOBBIMU COEIUHEHHAMU U
JAPYryIo nponykuuio. B ycnosuax cankuuit TMK IPSCO
OyZIET 3aKyIIAaTh CBIPbE HA MECTHOM, CEBEPOAMEPHUKAHCKOM
PBIHKE, UTO, OYEBUJHO, YAEIIEBUT €TO KOHEYHYIO
NPOAYKIIMIO. I BTOPOE — C y4€TOM TOI'O, YTO HA 3a11a/Ie
€CTb HAIIIM AKTUBBIL, ECTh Y HAC JOCTYII K HOPMATUBHON
JOKYMEHTAIIMU 3a113/14, HY>KHO OBICTPO IPOBOIUTH
UMIIOpTO3aMeneHue B Poccun. V HaC ceryac osaBUIach
peanbHAsA BO3MOXKHOCTD PACIIMPHUTD 3/1€Ch HOMEHKJIATYPY
U YBEJIMYUTD MOITHOCTH. BOT /1BA ITOJIOXKUTEIbHBIX
MOMEHTA. HEraTUBHBIX IIPAKTUYECKU HET, PA3BE UTO
MOTYT BO3HUKHYTB CJIOKHOCTH C IIOCTABKON HEKOTOPBIX
CBIPBEBBIX MATEPHUAJIOB C 3a11a/14.

PoGepTt BemGens, /1. - M. H.,, ipodeccop Trom'HTV:
— CaHKIIUU — 3TO 3aMedaTeabHO! f cunuTalo, 4To
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The word "sanctions" bave recently become one
of the most popular words in the media. Following
a common trend, Coiled Tubing Times formulated
the following question: "How in your opinion
can the development of Russian O&G service be
influenced by sanctions imposed by the USA and
Western countries'? We propose our readers to get
acquainted with the first answers of our respondents
whose professional activity belongs to various
segments of the industry.

Andrei Burmistrov, Senior Deputy Director
General, Chief Technology Officer, GIS-Pribor, CJSC:

I think that sanctions will make a positive
influence. I see only advantages in them. I hope that
the Western companies, for instance, our competitor
ASEP, will step aside. I think that our products are as
good as the Western ones, but once they managed
to take a part of the market, the Western companies
will never let anyone on it, even in fair competition.
Now we received an opportunity to readily compete
for the customer, and the customer will be able to
select the best out of the good.

Oleg Kuznetsov, Specialist, Service Department,
Khimprom, LLC, Perm:

The rates of our operation have not got lower so
far. I think that in the future everything will be the
same. We use domestic technologies and we are not
touched by the sanctions. In our activity all imported
foreign chemical products that we need can be
replaced by the domestic analogues.

Sergey Shatilo, Deputy Technical Director, TMK
NGS-Nizhnevatorsk, CJSC:

TMK has TMKIPSCO division in its structure. It
includes about 15 plants in the USA. TMK IPSCO
produces a wide assortment of welded and seamless
pipes made of carbon steel, production strings,
drilling pipes, casing strings, as well as pipes with
premium threaded connections and other products.
Under conditions of sanctions TMK IPSCO will
be buying raw materials at local North American
market, which is going to make its products less
expensive. Secondly, since we have assets in the
West and have access to the Western regulatory
documents, we should promptly conduct an
import substitution policy in Russia. We have a
real opportunity of expanding the assortment of
products and enlarging our production capacity.
These are two positive moments. As for the negative
ones, they are practically absent, though we might
have some difficulties in the supply of raw materials
from the West.

Robert Bembel, Doctor of Geology, Professor of
Tyumen State O&G University:



[AJICHUE ITIOKA3ATEJIEN B POCCUMCKOI HE(PTEra30BOMU
OTPACIN CBA3AHO UCKJIIOYUTENIBHO C BHEIPEHHUEM
O€CTOJIKOBBIX AMEPUKAHCKHUX TEXHOJIOIUI. YeM OpICTpee
MBI OT HUX U36aBUMCs, TEM OBICTPEE HAJIATUM PAOOTY
Hallen HE(PTAHOM OTPACIIN. S JOKA3BIBAIO, 4YTO HYKHO U
MOYKHO C 6OJIBIION TOYHOCTBIO ONIPEAEATH TOUKY, ITIE
OYPHUTB CKBAXKUHY. A 3TO NOJHOCTBIO IPOTUBOPEYUT
BCEM AMEPUKAHCKOU UJIEOJIOTHUH, KOITId BMECTO OFJHOU
CKBaKMHBI OYPUTCS TBICAYA. 5, KAK MOT, IBITAJICS C 9TUM
60pOoThCsL. Y1 BAPYT — NOAAPOK! MBI M3-32 3TUX CAHKITUI
HEPTAHYIO OTPACIIb TOJIBKO NOAHUMEM! 1 B IIEPBYIO
ouepeb 32 CYET MOITHOTO BHEIPEHUS JOCTHXKEHUA
reo(pU3nKu U reOXUMHU. HaMm He Ha10 YBENNYHUBATDb
YMCJIO CKBAKHUH, IOTOMY YTO MOXKHO UMETB CKBAKHUH B
CTO Pa3 MEHBIIIE, 2 HE(PTU MOJIYUIATD B JECATH Pa3 OOJIbIIIE.
A Oo-aMEPUKAHCKH OYPUTh — MHOT'O yMa He HaJ10. Ho ais
TOT'O, YTOOBI KAXK/AA5I CKBAKMHA TOYHO MOIAAAa, HY KHA
COBPEMEHHAS BBICOKOMHTEJIEKTYAIbHAA TEXHOIOT UL MBI
€€ B HACTOSILEE BPEMS U CO3AEM.

Buxkrop I'yIIEeHKO, K. T. H., JUPEKTOP IO
EPCHEKTUBHOMY pa3BuTHIO 3AO JleTpoxum», benropogn;

— CaHKIIMH HA IPOU3BOACTBE BEICOKOTEXHOJIOTMYHOTO
060pPYAOBAHUSA, KOHEYHO, CKAXKYTCS OTPULLATENIBHO,
MOTOMY YTO ITOTPEBYIOTCA U KATTUTAJIbHBIE BIOKEHUS,
Y BpEMS IS AANITAIIUN TEXHOJIOTUYECKHUX PEIIEHUI
U 3aI1yCKa CEPUUHOIO IPOMU3BOACTBA. Kpome Toro,
OTEYECTBEHHBIM CIIETUAIUCTAM HY>KHO 6yJ1eT
MPUOOPECTHU OIIBIT, YTOOBI PA6OTATH HA TAKOM
CJIOKHOM O60PYJOBAHUU. B HAaMOOJIBIIIEN MEPE TO
KA4CAETCA PA3PA0OTKH MEIb(POBBIX MECTOPOXKACHUN.
Ecu )Xe CAaHKIINH 3ATPOHYT NOCTABKY XUMUYECKOU
NPOAYKIIMU JIJIST HE(PTErA30BOI'O KOMILIEKCA, TO
3JIECh CUTyalI{sl A0CONIOTHO HEKATACTPO(PHUYHA, 4 B
HEKOTOPOI CTENEHH JJA’KE NO3UTHUBHA, IOTOMY YTO Ha
COBPEMEHHOM TAIIE HAIIIN 3HAHUA B 3TOU OOIACTH
HUYYTb HE YCTYIAIOT 3HAHUAM 3aPyOEKHBIX KOJLJIET.
Hamy MOIHOCTH HEPTEXMMHUYECKOU U XUMHUYECKOH
MPOMBIIUIEHHOCTHU ITO3BOJIAIOT OBICTPO HANIAIUTh
BBICOKOTOHHAKHBIH BBIITYCK COOTBETCTBYIOIIEN
NPOAYKIIUH, OTEYECTBEHHBIE CIIEITUAIMCTHI BITOJTHE
MO TI'OTOBJIEHDI JIJI1 CONIPOBOXKAECHUA JTAHHOU XUMUU B
HeTEra30BOM KOMIIIEKCE. BOIpOC OYAET CTOSATH TONBKO B
OBICTpENIIEM IIPOJBUKEHNH OTEYECTBEHHBIX PA3PAOOTOK
Ha PBIHOK. B HAacTOAIIIEE BpEMA CUTYALIUA TAKOBA, YTO
KPYITHBIE HEPTETOOBIBAOIIE KOMIIAHUH, KAK IIPABUIIO,
UMEIOIIME COOCTBEHHBIE UCCIIEOBATENLCKHE CTPYKTYPBI,
MNPAKTHYECKU HE BBIJICTIAIOT CPEACTB CTOPOHHUM
KOMITAHUAM Hd HAYYHDbIC NU3bICKAHM . Ha HCpBOM Tare
CTOpOHHI/IC KOMITAHHWH JOJIKHBI HpOI/ISBCCTI/I HAaYKOCMKYIO
MPOIYKIIUIO HA CBOU CPEJICTBA, CEPTU(DULINPOBATS €€,
NPENOCTABUTD AKTBL BCe 3TO — BpEMsI U JIEHbI'U. 3ATEM
HAaC MOT'YT JOIIYCTUTD /IO TEH/ICPHOH IIPOLIEAYPHI,
KOTOPYIO MBI HE (DAKT, YTO BEIUTPAEM, 4 B CJTy4ae
MIPOUTPBIIIA IOHECEM 3HAYUTENbHBIE YOBITKU. B
PE3YABTATE CPEAHECTATUCTUYECKAS KOMIIAHUSA JJOTIKHA
33TPATUTh HECKOJIBKO JIET HA ITPO/IBHKEHUE CBOCH
Pa3paboTKH, a MOTEPIIEB HEY/1a4Y, OVET BBIHYXCHA
MIEPECTPANBATh OU3HEC B KAKOM-TO IPYI'OM HAIPABJICHUH.
ITporerypy Hy>KHO YIIPOCTUTD HE B YIIIEPH6 KAYECTBY
1 3(p(PEKTUBHOCTH OTEYECTBEHHON XUMHUYECKO

NPOAYKIINH, BYACTHOCTH, HA OCHOBEC MCP IO NIOJACPIKKE }

Sanctions are great. I think that the decline in the
Russian O&G industry is explained mainly by the
introduction of thoughtless American technologies.
The sooner we get rid of them, the sooner we
arrange the proper work of our oil industry. I argue
all the time that it is possible and necessary to
define the initial point of well drilling with high
degree of precision. And it totally contradicts with
the American ideology, when thousand wells are
drilled instead of one. I tried to fight it as hard as I
could. And now we've got such a present. We are
going to develop our oil industry with the help
of these sanctions. We can introduce our great
geophysical and geochemical developments. We
don’t need to increase the number of wells. Their
number can be 10 times less, while oil production
from them can be 10 times higher. You don't need
to be too smart to drill in the American way. But we
need up-to-date highly intellectual technology to
make every well highly efficient. We are trying to
develop such a technology at the moment.

Viktor Gushchenko, Ph.D in Technical
Sciences, Future Development Director, Petrokhim,
CJSC, Belgorod:

Sanctions are going to produce a negative impact
on the manufacturing of high-tech equipment, as
we will need both capital investments and time to
adapt the technological solutions and launch mass
commercial production. Besides, the domestic
specialists will have to acquire the experience
of working with complicated equipment.

This is especially related to the offshore fields’
development. But if the sanctions touch deliveries
of chemical products for O&G complex, I don't

see any problem here. The situation may be even
positive, because at the moment our knowledge

in this sector is not inferior to that of our foreign
colleagues. Our manufacturing capacities of
petrochemical and chemical products will allow to
promptly arrange the manufacture of the related
products in great amounts. Our specialists are

well prepared for rendering chemical support to
O&G industry. The only thing to care about is that
it will be necessary to quickly promote Russian
developments on the market. Under current
circumstances, big oil producers have their own
research structures and do not allocate resources
to the third parties for scientific developments.

On the first stage, the third parties should start
manufacturing science intensive products at their
own expense, certify it and submit documents.

All these things require time and money. Then

we might be allowed to take part in a tender
procedure. Our winning a tender is not a fact, and if
we lose it we are going to bear losses. As a result, the
company with the average statistics should spend
several years on promotion of its development.
And if it loses, it will have to rearrange its business
in some other direction. The procedure should

be simplified without damage to the quality and
efficiency of the domestic chemical products. In
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MaJIOT'O ¥ CPEAHET'O OU3HECA — B ITAHHOM ciry4qac
KOMITAHHUH, KOTOPBIC YIKC cebst 3aPCKOMCHIOBAJIH.

Basnepmuri 3;108€€eB, pyKOBOJUTEND OJIPA3/ICICHUS
npudopoctpoenusa u HUOKP, reonorusa u reopmnsmnka,
«IImoMb6eprKe»:

— CnegyeT HAIOMHUTD, UTO «IILTIoM6epxKe» — 3TO HE
AMEPUKAHCKAA KOMITAHUS M YTO OHA HE IPUHAJJIEKUT HU
OJTHOM U3 CTPaH EBPOCOI03a. DTO MAHAMCKASA KOMITAHUS.
IImIoMOepPKE» UMEET KOJIOCCAJIBHBIN OIBIT PAOOTHI
B CTPAaHAaX, Had KOTOPBIE PACIPOCTPAHAIOCH 3MOAPTO.

Bce poccurickue npeanpusaTus «ImomMoepxe» UMEIOT
4AHAJIOTU HENOCPEJCTBEHHO B KOMIIAHUU. TO €CTh B
Poccuu paboTaioT pOCCUHCKHUE KOMIIAHUU, POCCUICKUE
TEXHONOTUHU. «I1ITIoMOeprke» HE BCETA 3AKIIOUAET
KOHTPAKThI HAIIPSIMYIO, OYEHB YACTO — YEPES CBOU
«roukn». 'paxxkpanam CIIA 3anpemeHo UMETb JE/I0 C
KOMMAHHUAMH, KOTOPBIE IMONAJIN B CAHKITMOHHBIH CIIUCOK.
Ho n3 naTHaALATHU THICAY COTPYAHUKOB JIlmoMbepxe»,
cerofHs padboTamux B Poccuu, cemMb € MOJIOBUHOMU
TBICAY PAOOTAIOT B IPUOOPETEHHBIX KOMIIAHUAX. A

IO HAITMOHAJIBHOMY COCTABY 3TO HA 99,9 miporieHTa
poccusaHe. ITo3ToOMy BOIIPOC HENPUBJICYEHUA TPAKIAH
CIIIA 1 EBpOCOIO32 K B3ANMOOTHOIIEHUAM C KOMITAHUAMU,
MOMABIIMMH B CAHKIITMOHHBIN CITUCOK, PEMIAETCSA OYEHD
POCTO.

EBrenuii ®UINIIIOB, [VIABHBINI I'€0JIOr Y(PUMCKOT'O
VIIKPC:

— CaHKLMH, HECOMHEHHO, ITOBJIUAIOT HA POCCUUCKUNA
HedTecepBuc. B yacTHOCTH, TPOU30HAET 3AMEIJICHHE
Pa3BUTHSA ONPEAEIEHHBIX HAIIPABJIEHNUH, OIIPEAETIEHHBIX
TEXHOJIOT'MH, HO HE BCEX. Al MpeACTaBIA0 YPUMCKOE
VIIKPC. Y Hac paboTaeT ceMb (hJIOTOB KOJITIOOUHT'A.

MpI IONB3YEMCSI THOKOM TPYOOI aMEPUKAHCKOT'O
MPOU3BOJACTBA, KOTOPAasd HA IMTOPAJOK JIYUIIE 10 KAYECTBY
4AHAJIOT'OB, BBIITYCKAEMBIX YEJIIOMHCKHUM 3aBOJOM. Eciin
BO3HUKHYT CJIO}KHOCTH C [IOCTABKOH AMEPUKAHCKOM I'T,
34MACHBIE ITYyTH, KOHEYHO, ECTh, HO HEKOTOPBIE IOTEPH
MBI ITOHeceM. KonTio6uHTr y Hac paboTraet ¢ 2001 roga, u
3TO HAIIPABJIEHUE JIJI1 HAC CEMYAC IPUOPUTETHOE. XOTUM
€r'0 U [AJIBIIE PA3BUBATH, OHAKO, BO3MOXKHO, 6y1eM
BBIHYK/IEHDI JIEJIATH HEKOTOPYIO KOPPEKTUPOBKY CBOUX
1aHOB. HO M IUIIOC OT CaHKIUM OyZieT HECOMHEHHBIN —
MOTHUBALUA K PA3BUTHIO OTEYECTBEHHBIX TEXHOJIOI M.
TexHOIOrNU pa3paboTKU MENb(POBBIX MECTOPOXKICHHUH,
TPYJHOU3BJIEKAEMBIX 3411ACOB, CJIAHIIEBBIX 34JIEKEN
0a’KEHOBCKOM CBUTHI OYAYT PA3BUBATHCS COOCTBEHHBIMU
CHJIAMH. DTO OYICT TSIXKEJIEE U JIOJIBIIE, IOTPEOYET

00J1e€ CEPBE3HBIX KAITUTAIOBIOXKECHUM, YEM €CJIN Obl MBI
OIMPAJIUCH HA PA3PAOOTKHA MHOCTPAHHBIX KOMIIAHUI.

ITpuaeTcs UCKaTh CBOM COOCTBEHHBIN Ty Th. THOCTpaHHBIE

KOMIIAHMH, KCTATH, TAKXKE HECYT YOBITKU, TEPSIS PHIHOK,
HpI/Iqu OJWH N3 CAMBIX prHHbIX B MI/Ipﬁ. HackonbKko MHE
U3BECTHO, «3AMIaJTHUKN> CEMYAC TOXKE HUIYT ITyTU 00XO0/4, 4
B CBSI3H C TEM, YTO JKEJIAHUE OOOIOJHOE, AYMAIO, YTO OYyACT
HaM/IEH BAPUAHT, KOTOPBIN BCEX YCTPOUT. Bpems IOKaKeT,
4TO B UTOI'E IIEPEBECUT: IIOJIOKUTENBHBIE CTOPOHBI
CAHKIIUM WU OTPULIATE/IbHBIE.

Marepuaa noaroToBuaI Ajekcanap IIupoKKoB, <Bpemsa
KOJITIOOHHIA>
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particular, it should be based on support measures
for mid-sized and small business, i.e. the companies
that have already approved themselves.

Valeriy Zlodeyev, HV EMS Business
Development Manager, Schlumberger:

It should be reminded that Schlumberger is not
an American company, neither it belongs to any
country of the European Union. It is registered
in Panama. Schlumberger has extremely rich
experience of working in the countries, on which
embargo was imposed. All Russian enterprises of
Schlumberger have analogues in the company.

It means that Russian companies and Russian
technologies operate in Russia. Schlumberger does
not always sign contracts directly, it often does it via
its subsidiary companies. Among 15,000 employees
of Schlumberger working in Russia, 7,500 work

in the acquired companies. And in the terms of
national composition, 99.5% of the employees are
Russians. That is why the issue of non-engagement
of the citizens of the US and Europe to relations
with companies, which got into the sanctions list,
is resolved very easy.

Eugene Filippov, Chief Geologist, Ufa Well
Workover Department:

Sure, sanctions are going to influence Russian
oilfield service. For instance, the development
of certain fields will pace down, but not all
technologies will be touched. I represent Ufa Well
Workover Department. We've got 7 CT fleets.
We use coiled tubing of American origin that is
several times better than the analogues produced
by Chelyabinsk Plant. In case there are problems
with the supply of the American CT, we've got
some contingency plans, but certain losses will
be suffered. We started applying CT only in 2001,
but at the moment this is a priority field for us.
We would like to further develop it. Yet, we will
possibly be forced to correct our plans. Yet, the
advantages of sanctions are evident. It gives
an impetus for the development of domestic
technologies. We are going to develop the
technologies for offshore fields, hard-to-recover
reserves, and shale deposits of Bazhenov formation
by our own efforts. It will be harder and longer,
and will require more serious capital investments
than if it were based on the developments of
foreign companies. We will have to look for our
own way. Foreign companies will also bear losses
while losing one of the biggest markets in the
world. As far as I know, the Western companies
are looking for by-pass ways, since our eagerness
for cooperation is mutual. That is why I think an
option will be found that will be convenient for
everybody. The time is going to show what will
overcome: the positive or the negative sides of the
sanctions.

The material was prepared by Alexander Pirozhkov,
Coiled Tubing Times
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CPABHEHUE KUCJIOTHOT'O
TUTPOPA3PBHIBA C TUIPOPA3PBIBOM
C UCITOJIb3OBAHUEM
3AKPEITJISIOILETO ATEHTA
M HEPEAKILTMOHHDBIX JKUJIKOCTEI

O.A. BAJIAKHPOB, A. T. H., mipodeccop, aKaZEeMHK, 3aMECTHTEIb JHPEKTOPA IO HayKe B TexHuKe 000 JOr-Hedreras»

CHOBHBIE IPUHITUIIBI U LIEJIU KUCJIOTHOTO
TU/IPOPA3PHIBA TAKUE XK€, KAK JIIS
TU/IPOPA3PBIBA C UCIIOIB30BAHHUEM

3AKPEIIAIONINX ATEHTOB. B 0601X Cly4asax Leiab

COCTOHUT B TOM, YTOOBI OOPA30BATE IPOBOJSAIIYIO

TPEINHY JOCTATOYHOU JUIMHBI, Y€M OOECIIEUNTD

6osee a3pHEKTUBHBIN APECHAXK 3a/1CKU. [TTaBHOE X

pas3nuyre B TOM, KAK MMEHHO TaKas IPOBOJUMOCTb

JOCTUTAETCA. B ruipOpa3phIBaX C 3aKPEIIAIONUMHA

Ar€HTAMH JUIS IPEJOTBPAIECHU A 3AMBIKAHUA

TPEIINHBI TOCJIE CHUXKEHUS JABJICHUSA B TPEIIUHE

pasMemaeT s NPONMIAHT WX IPYTOM MaTEPHUAT

3aKperuieHus. [1Ipy KUCIOTHOM THPOPAa3PhIBE

MaTEPHAJI 3AKPETIEHU OOBIYHO HE UCIIOIb3YETCH,

a TpedyemMasi HPOBOJIUMOCTb OOCCIICYUBACTCS

TPABJIEHUEM KHUCJIOTOM IIOBEPXHOCTEN TPEIIMHBDL

B pesynbraTe KUCIOTHBIN F'HIPOPA3PHIB OOBIYHO

OI'PAHUYMBAETCA IUIACTAMU JTOJIOMUTA UIH

U3BECTHAKA. OH PEJIKO UCIIOIBb3YETCS IIPU OOPaAOOTKE

MECYAHUKOB, IOTOMY YTO KHUCJIOTA, JA2KE TIJIABUKOBAS

(HF), HE pa3befaeT B HUX TPEIIUHBI ITIOJJOOHO TOMY;

K4K 3TO MPOUCXOAUT B U3BECTHAKAX.

OJHAKO B HEKOTOPBIX IJIACTAX NECYAHHUKA,
COAEPKAINX 3ATTOJTHEHHBIE KAPOOHATHBIM
MATEPUAJIOM ECTECTBEHHBIE TPEIIUHBL, OOPA0OTKH
OBLJIN YCIICIITHBIMU.

B HEKOTOPBIX CIIy4asIX, OCOOEHHO B KAPOOHATAX,
CYHIECTBYET BO3MOKHOCTD BEIOOPA MEXIY
KHUCJIOTHBIM THIPOPA3PBIBOM U THJIPOPA3PHIBOM
C 3AKPETIAIONIUM areHTOM. KK/IbI11 N3 HUX
HMMEET IPEUMYILECTBA U HEJJOCTATKH, JAKE €CIIN
MOJKET OBITh JOCTUTHYTO OJJUHAKOBOE YJIYUIIICHUE
NPOAYKTUBHOCTH. C TOUKH 3PEHUSA BBIITOJTHEHU A
KUCJIOTHBIA TMJIPOPA3PBIB MEHEE CIIOXKEH,

MOTOMY YTO HE UCTIOIB3YETCA HUKAKOM MaTEPHAIT

3aKpeIIEHNA. TaKkKe yCTpaHEHA OITACHOCTD

BBIITAICHU A 3AKPETUIAIONErO MATEPUAIIA U

Ipo6sIEMA €TI0 OOPATHOI'O IPUTOKA U OUHUCTKH U3

CTBOJIA CKBA’KUHBI ITIOCJIE 00paboTKU. KpoMme Toro,
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OTCYTCTBYET TPAHCIIOPTUPOBKA PACKJIMHUBAIOMIETO
Ar€HTA JKUJKOCTBIO Pa3pbiBa. OHAKO KMCJIOTA
0oJiee JOpOorast B CPABHEHUHU C OOJIBITHHCTBOM
HEPEAKIIMOHHOCIIOCOOHBIX JKUJJKOCTEN
TUAPOPO3PHIBA.

XOTs1 UCTIOJIB30BAHUE KHUCIOTHI KaK KUJIKOCTH
Ppa3pbiBa yCTPAHSET MHOT'O IPOOJIEM, CBOHCTBEHHBIX
I'UJIPOPA3PBIBY C 3AKPEIISIONIUM AT€HTOM, B TO XKE
BPEMA OHO NPHUBOAUT K BOSHHMKHOBCHUIO HOBBIX
PO6JIEM PA3JIMYHOM IPUPOABL D(PPEKTUBHAS
JUIMHA IIOANUPAIOIIENCA TPEIUHBI OTPAHUYEHA
PacCTOSIHUEM, HA KOTOPOE MATEPHAJI 3AKPEIJICHUS
MOKET TPAHCIOPTUPOBATHCS BIO/b TPEIINHBL
ITono6HBIM XXe 06pa3oM a(PPEKTUBHAA JJIMHA
TPEUIUHBI, HA KOTOPYIO BO3JEHCTBYET KUCIOTA,
OI'PaHUYEHA PACCTOSIHUEM, Hd KOTOPOE
MIPO/BUTAETCS KUCIOTA BJIOIb TPEIIUHEI IEPE],

TEM, KaK [IOJIHOCTBIO IpOpearupyer. [Ipu BbICOKUX
TEMIIEPATYPAX 3TO MOKET CTATh IPOOIEMOI.
ORHAKO ITIaBHBIM 6apbePOM 7151 3(PPEKTUBHOTO
IIPOHUKHOBEHMUS 10 TPENUUHE KUCIOTHI,
IO-BUIUMOMY, SIBJISIETCSI YPE3MEPHASI ITOTEPSI
SKUAKOCTH. [TOTEps JKUJKOCTHU ABJIAETC OCOOEHHO
©OJIBLIION ITPOBIEMON IIPH UCIIOIL30BAHUN
KHCJIOTBL, U 3TUM OYEHB TPYAHO YIIPABJIATS.
ITOoCTOsIHHAS 3PO3Usl IOBEPXHOCTEN TPEUTUHBI B
Te4eHUE OOPAOOTKHU JI€JIAET TPYAHBIM OOPA30BAHNE
3(pPEKTUBHOTO HAPbEPA B BH/IE KOPKU OCATKA.
KpowMme TOoro, yreuka KMCJIOThl O4EHb HEPABHOMEPHA
U TIPUBOAUT K «4EPBOTOUYMHAM> U YIJTMHEHUIO
€CTECTBEHHBIX TPEIINH. DTO 3HAYUTEIBHO
YBEJIUYUBACT 3(PHEKTUBHYIO ILIOMA/b, YEPES
KOTOPYIO IPOUCXOAUT YTE€YKA, U JIETAET KOHTPOJIb 34
YTEUKOM )KUJIKOCTU YPE3BLIYANHO CJIOKHBIM.

TToozomoenern 0630p ungpopmavuu JIPHHI[HIID]
KHCJIOTHOI'O I'H/IPOPA3PDBIBA» u3 3apy0eicHolx
ucmounuxog.Ilepeyro wacms 0630pa wumaiime

8 \e 50. Bmopas uacmo 6)y0em onyoauxosana 6 Ne 51.
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«BYPOBbIE PACTBOPbDI:
nyywue NpakTMKu npumeHeHusa ana sedekTusHom gobbium»

O 4EM HALL CEMUHAP M KAKWMW NPAKTUYECKMMW SHAHWAMIA 1 OMBITOM OH BAC BOOPYHWT:

+  3dHeKTMBHOCTL MCNONB30BAHKUA, KOHTPONE NPUMEHEHUs By POBLIX PACTBOPOB — KakWe NapameTpol
NpPUMEHATE, Y4ToObl 3aTpaTel Ha pacTBopPbl GbINK MUHUMANBHBIMK, 3 3GDEKTUBHOCTE MAKCUManbHON?
Kakne meponpuaTHAa No NMHUKM oThopa, TECTMPOBAHUA W NpUMeHeHnA By pPoBbIX PacTEOPOB NPOBOAWTS,
yTobbl 3HAYMTENBEHO NOBLICKTL 3¢ deKTUBHOCTL fobbiun?

+ Y10 MOMKHO MCNONb30BaTL B POCCMIACKUX YCNOBUAX U3 ONbITa MEXAYHapOoAHbIX komnaHui (Wenn, Totans)?
Kak wiberate 3arpAZHEHWA NPOOYKTUBHOTO NNacTa W TPaT Ha O4YWUCTRY CKBAMMWHLIT

HALUW 3KCNEPTDI: CAMOE WHTEPECHOE:

BbIBOP TUMNA BYPOBOIO PACTBOPA:
Kak oneparopy He olWwnBuTeCa Npu
eblbope ¥ ONTUMWUZMPOBATE 3aTpaThi?
MNPUMOTOBNEHWE 1 OBPABOTKA

BYPOBLIX PACTEOPOB
VIHMEHEPHOE COMPOBOM OEHWE
BYPOBbLIX PACTBOPOB:
NPUroToBNeHWE Kav4eCcTBEHHOMD
npoaykTa
Eszenuti [pocenkos Bunnem Xendpuk Cmum + HOBOE! UHBEPTHO-3MYJIbCMOHHbIE
Bedywuil uHxeHep no Bypeduo.  KoHcynsmanm no Gyperuio u BYPOBbBIE PACTBOPbI
25+ nemuul oneim pafiomel 8 XUMUYecKol NpodyKyuu. +  TWOPABNUKA BYPOBBIX PACTBOPOB.
Total, Schiumberger, M-I Drill- 40 nem onwima Ha peikax Esponel, +  MACTEP-KNTACCHI! Hoseiwmne
ing Fluids, WEP! Bnumnezo Bocmoka u Azuamcko- WHHOBAUWOHHbIE pelleHna oT
TuxookeaHcko2o pezuoHal NocTaBWKWKOE BYpOBLIX pacTEOpPOR
310 meponpuATue anA Bac, ecnu Boi:
HauaneHWK ynpaeneHnA no NpoW3BcacTey 1 +  [naBHbIA MHXeHep
TEXHONOTUAM BypeHuA +  Menegmep no BypeHuw
OpranusaTtop 3akynok no Gypexunio n Gyposbim +  3aBeaylowuin ncnbitaTenbHoN
cepBrCcam nabopartopueil OYpoBLIX pacTEOPOB
HauanbHWK genapTameHTa 2aKkynok +  HauanbHuk cnyx6bl byposbix
HedTecepBUCHBIX YTy pacTBopoB Mpw
3amecTuTenb reHepanbHoro aupekTopa no Gypermio  +  CnNeunanncT cektopa
perncrpauum
3amecTUTens reHepantHOro QUPEKTOpa No recnorun bypoebix pacTBOpoE
HauaneHWK fenapTameHTa cTpoWTenbCcTBa ckBaxnH = PYKOBOaWTens oTaena Ao 25: Aekabps
PykoBOOMTENE TEXHUYECKOTO OTOENa XumpeareHTos AnA OypeHna AERCTEYIOT

CKMaKuK!

Mo Bonpocam y4acTWa, NoMKanyncTa, CBA3bIBaTeCb ¢ AHTOHOM AHApeeBbiM No TenedoHy
+ 7499505 1 505 unn + 44 207 394 30 98, AAndreev@vostockcapital.com
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| KAZAKHSTAN OIL & GAS |
SUMMlT 2015

35+ 200+ 30+

Top level speakers Delegates Booth Exhibition

Conference & Exhibition

www.kazakhstanogs.com

Developments, Strategies and Opportunities in Kazakhstan's

Exciting 0il & Gas Sector
Over 35 Top Level Speakers Including:

SAM BARROWS. Director of Marke ting and Business Development, MAX PETROLEUM
SUN XINGYUN, cED, JSC MANGISTAUMUNAIGAS
CHRIS DALTON, CcEQ, SUMATEC OIL

KAIRAT KUTKHOZHIN, Deputy Director of Surface Facilitios
Departmaent, JSC 00C KAZMUNAYTENIZ
DANIYAR TIYESSOV. General Directar, KAZMUNAIGAS REFINERY AND MARKETING

Tel: +44 207 065 5529 Fax: +44 207 127 4503 Email: kaltrina@oliverkinross.com
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POCCUNCKO-CEPBCKAA
NMPOMbILWWNEHHAA BbICTABKA

EXPO-RUSSIA SERBIA
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TEMATWUYECKWE PA3JENDI:
MawnHocTpoeHue; BaHKOBCKanA AeATeNbHOCT;
Metannyprus; TenekoMmyHUKaLmu;
Asumaums; MeguumHa;
JHepreTka v aHeprocbeperalolme TexHonorug; ObpasoBaHve;
MenesHoopOXKHbIA TPAHCNOPT; Chepa yenyr (Typusm, agTonepesosku,
ArponpoMelUNEHHBIN KOMNAEKE; TPaHCNOPTHAA NOTUCTUKA).
HedTerazosan NpoMBILLNEHHOCTE; OmdenesHuim Brokos Bydem npedcmaeneHa

BolcoKOTEXHONOIMYHBIE 1 WHHOBAUWOHHLIE OTRACNKW; 3Kcno3uyua mosapos HﬂpOaHOED nampeﬁne;-rua

Opranmzatop: OAO "3apybex-Ikcno”

Mpu nopgpepmke: locynapcreenHon Qymisl v Coseta Qegepaunn; MyuHncTepcTEa
MHOCTPaHHsIX gen PO; MuHucTepoTaa skoHommuueckero pazenta PQO; Mudmcrepctea
NPOMBILNEHHOCTA U TOProenn PO; Pycckoro UeHTpa Hayku 1 kynbTyps! B Cepbun "Pycckui
Nom"; Noconbctea Pocaniickon Mepgepaunn B PecnyGnuke Cepbua; Noconbctea Pecnybnuki
Cepbun 8 Poccuinckon Qepepaymn; Toprogoro npefcrasutenscrsa Poccum 8 Cepbim;
Otpacnesbix MuHWcTepcTe Poccuiickon Qepepaunin; OTpacnesbix MuHucTepcTa PecnyGnukm
Cepbua; Toproeo-npomeiwnerdHoi Nanarol Poccuiickoi Qenepauiy; ToproBo-rnpomMbitaeHHON
Manatel Pecnybnukun Cepbua.

Oenosan nporpamma: KoHdepeHuna «PazenTre IKOHOMUYECKOrO COTPYAHWYeCTES
Poccuickoin Degepauin 1 PecnyBnukn CepOma Ha coBpemeHHOM 3Tanes, TeMaTyeckue
Kpyrnele cTonbl, BCTpe4Yn C NpejiTaeuTenaMn MUHWCTEPCTE, EEAOMCTE.

MECTO NPOBEQEHWA : KOHIPECC-LIEHTP OTENA METPOMNO/Nb

OprkomureT BeicTagkiA: OAQ «3apy6ex-3Kcnon
+7(495)637-50-79, 637-36-33, 637-36-66, (499)766-99-17
MHOTOKaHanbHbiit Homep (495)721-32-36
info@zarubezhexporu  www.zarubezhexpo.ru



NMPMHLIMIMDbI
KMCJIOTHOIO
rMaAaPOPA3PDIBA

(O630p 3apydeExxkHON nHPOPMAITUU. HacTs 1)

10.A. BAJTAKHPOB, a. T. H., Ipodeccop, aKaJeMHK, 3aMECTHUTEIb

JHPEKTOPA IO HayKe H TexHHKe; B.H. BPOBYYK, cynepsarizep
HedTenpoOMBICTOBHIX Ipoeccos, 000 JOr-Hedreras»

KuCIOTHBIA I'UIPOPA3PHIB — 3TO MPOLECC
CTUMYJIMPOBAHUI CKBAKUHBIL, B KOTOPOI KHUCJIOTA
(06b1yHO HCI) HarHETAETCS B KAPOOHATHBIN
IJIACT, PEXKE — B TEPPUTEHHBIN, IPU IABJICHUH,
JIOCTATOYHOM JUJIS1 PA3PhIBA IIACTA WU AJIS
OTKPBITUS CYIIECTBYIOMUX ECTECTBEHHBIX TPEIIUH.
ITo Mepe TeUEeHUsI KMCJIOTHI BAOIb TPEMUHBL YACTU
MHOBEPXHOCTHU TPEMUHBI PACTBOPAIOTCA. [IOCKOIBKY
TEKYIIAS KUCJIOTA UMEET TEHJEHIINIO PA3bENATh
IJIACT HEPABHOMEPHO, TO CO3AAI0TCS MIPOBOJAIIE
KaHaJIBL, KOTOPBIE OOBIYHO OCTAIOTCS U ITOCTIE
3AKPBITHA TPEMUHBL DPQPEKTUBHASA JJINHA TPEITUHBI
ONPENENAETCA OOBEMOM UCIIOIb30BAHHOM KHUCJIOTHI,
€€ CKOPOCTBIO PEAKIIUHU U TOTEPE KUCJIOTHI U3
TPEIINHBI B ITTACT. DPPHEKTUBHOCTH KUCIOTHOI'O
TUAPOPA3PHIBA B 3HAYUTEIBHON CTENIEHU
OIIPEAEAECTCA LJINHON PA3bENEHHOM TPEIUHBL

CPABHEHUE KUCJIOTHOIO
TMOPOPA3PbLIBA CTAPOPA3PbIBOM
C NCMOJIb30OBAHUEM 3AKPEMJIAIOLLEITO
ATEHTA N HEPEAKLUNOHHOCMNOCOBHbIX
XKNOKOCTEN

OCHOBHBIE TPUHITUTIBI U I[€JIU KUCJIOTHOI'O
TUAPOPA3PHIBA TAKUE K€, KAK JIJISI TU/IPOPA3PHIBA
C MCHOJIB30BAHUEM 3aKPEIVIAIONIUX ATEHTOB
(Hendrick-ceiz 1 Ap., 1959). B 060uX cny4asx Leilb
COCTOMT B TOM, YTOOBI O6PA30BATH IPOBOASIIYIO
TPEINHY JOCTATOYHO! JJTUHBI U OOECTIEUUTD
6onee a3pPEKTUBHBIN APEHAXK 3aJI€KU. [J1aBHOE
UX PA3TUYHE — B CIOCOOAX JOCTHKEHUS
TAKOU IPOBOJUMOCTH. B ruipopasprIBax C
3AKPEIUIAIOMNMY AT€EHTAMU [/ IPEAOTBPAILCHUS
3aMBIKAHHUSA TPEMUHBI IIOCJIE CHUXKEHUS IABIICHHUS B
TPEIIMHE PA3MENIAETCA ITECOK UJIU IPYTOU MATEPUAT
3aKperuieHus. [1Ipy KUCIOTHOM THIPOPA3PhIBE
MaTEPHAJI 3AKPETIEHUS OOBIYHO HE UCIIOIb3YETCA,
a Tpebyemas IPOBOJUMOCTb OOECTIEUNBAETCS
TPABJIEHUEM KUCJIOTOM IIOBEPXHOCTEN TPEIIHHBDL
B pesynbraTe KMCIOTHBIN F'HAPOPA3PHIB OOBIYHO
OTPAHHUYHBAETCS IIIACTAMHU JOJIOMUTA UTU
U3BECTHAKA. OH PEJIKO UCIIOIBb3YETCS IIPU OOPAOOTKE
MECYAHUKOB, IOTOMY YTO KHUCJIOTA, JA2KE TIJIABUKOBAS
(HF), He pagbefaeT B HUX IIOBEPXHOCTH TPEIUHBI
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TAK JK€, KAK 3TO IIPOUCXOUT B U3BECTHAKAX.

OJHAKO B HEKOTOPBIX IJIACTAX IECUAHUKA,
COJIEPKAITUX 3ATIOJIHEHHBIE KAPOOHATHBIM
MAaTEPHUAJIOM ECTECTBEHHBIE TPEMIUHBL, OOPAObOTKHU
OBLIH YCIICITHBIMHU. YAAJIEHUE 3TUX KAPOOHATHBIX
OTJIOKEHUI YACTO UMEET CIEACTBHUEM TIOCTATOYHYIO
IPOBOJUMOCTB, YTOOBI IOTYYHUTh IPEBOCXOHBIE
PE3YABTATE OOPAOOTKU.

B HEKOTOPBIX CIIY4YaAsAX, OCOOEHHO B KAPOOHATHBIX
IUIACTAX, CYIIECTBYET BO3MOXKHOCTD BEIOOPA MEKY
KUCJIOTHBIM THIPOPA3PBbIBOM U T'HJIPOPA3PEIBOM
C IMNOAKPEIIAIONINM areHTOM. KaK1bI¥ U3 HUX
UMEET IPEUMYILECTBA U HEJJOCTATKH, JJAKE €CIIU
MOJKET OBITh JOCTUTHYTO OJJTMHAKOBOE YJIY4YIICHUE
OPOAYKTUBHOCTH. C TOUKH 3PEHUS BBITTOJTHEHU A
KUCJIOTHBIA THJIPOPA3PBIB MEHEE CIIOXKEH,

MOTOMY YTO HE UCTIOIB3YETCA HUKAKOM MaTEPHAIT
3aKpeEIIEHUA. TaKKe yCTPAaHEHA OMTACHOCTh
BBINAJIEHUA 3AKPETIIAIONIETO MAaTEPHAIA U TPObGIeEMa
€ro O6PATHOI'O MIPUTOKA U OYUCTKU U3 CTBOJIA
CKBA’KUHBI [10CJIE OOPAOOTKU. TPAHCIIOPTHPOBKA
PACKIMHUBAIONIETO AT€HTA XKUAKOCTBIO PA3PHIBA,
KPOME TOT'O, 6OJIBIIIE HE UHTEPECHA. OHAKO
KHUCJIOTA CTOUT JOPOXKE, YEM OOJIBITHUHCTBO
HEPEAKIIMOHHOCIIOCOOHBIX JKUJJKOCTEMN
TUAPOPA3PHIBA.

XOTA UCTIOJIb30BAHUE KUCIOTHI KAK XKUJIKOCTHA
Pa3pbIBa yCTPAHAET MHOI'O IIPOOJIEM, CBOMCTBEHHBIX
TUAPOPA3PBIBY C 3AKPEIUIAIONIUM ATE€HTOM, B TO XK€E
BPEMS OHO IPUBOAUT K BOSHUKHOBEHUIO IPYIUX
npO6JIEM PA3IUIHONU TPHUPOABL DPPEKTUBHAA
JUIMHA NOJITHPAIOIIENC TPEMUHBI OTPAHUYEHA
PacCTOAHUEM, HA KOTOPOE MAaTEPUA 3AKPETTIEHN
MOJKET TPAHCIIOPTUPOBATHCA BAOJb TPEIMHBDL
ITogo6HBIM 2Ke 00Pa30M 3PPEKTUBHASA JINHA
TPEIIMHBI, HA KOTOPYIO BO3ZJEUCTBYET KUCIIOTA,
OrpaHHUYEHA PACCTOAHUEM, HAd KOTOPOE
NPOJBUTAETCA KUCIOTA BAOJIb TPEMUHEI IEPE]]

TEM, KaK [IOJTHOCTBIO IPOpeArupyeT. IIpy BBICOKMUX
TEMIIEPATYPAX ITO MOXKET CTATh IIPOOIEMON.

O HAKO ITIaBHBIM 6apbepOM 151 3(PPHEKTUBHOT'O
MIPOHHUKHOBEHUA 10 TPEIIUHE KUCJIOTBL, ITO-BUIUMOMY,
SBJISIETCS ee upe3mepHast norepst (Nierode u Kruk,
1973). [TocTOAHHAA 3PO3UA IIOBEPXHOCTEN TPEIIUHDI
B TEUCHUE OOPAOOTKHU JIC/IACT TPYAHBIM OOPA30BAHUE
3 PEKTUBHOIO Gapbepa B BU/IC KOPKU OCA/IKA.
Kpome Toro, yredka KUCJIOTh O4EHb HEPABHOMEPHA
U IPUBOAUT K «4EPBOTOUYNHAM> U YIJIMHEHUIO
€CTECTBEHHDBIX TPEIHH. DTO 3HAYUTEIHLHO
yBENUYUBAET 3P(PEKTUBHYIO IIJIONA/Ib, YEPE3
KOTOPYIO IIPOUCXOAUT YTEUKA, U OYEHD 3ATPYIHAET
KOHTPOJIb 32 YTEYKOH KUJAKOCTHU.

OAKTOPbI, YINPABJIAIOLWNE
SODEKTUBHOCTBIO KNCJTOTHOIO
rMMAPOPA3PbLIBA

JIBa IIIaBHBIX (DAKTOPA, YIPABJISIOMIUX
3(pPEKTUBHOCTBIO KUCTOTHOT'O TUAPOPA3PHIBA,



— 3TO PEIYIBTUPYIONAS AJITUHA TPEINHEI U
IPOBOAUMOCTE. D(PHEKTUBHASA IJINHA TPEIUHBI
34BHCUT OT XAPAKTEPUCTUK YTEUYKU KUCIOTHOTO
dmronaa, CKOPOCTH PEAKIIUN KUCJIOTHI 1 CKOPOCTH
TEYEHUS KUCTIOTHI B Tpemune (Nierode u ap., 1972).

B KOHEYHOM CYETE MAKCHMAJIBHOE PACCTOSTHUE
IPOHUKHOBCHU S KUCJIOTHI OTPAHUYCHO KaK
YTEUYKAMH, TAK U PACXOJOBAHUEM KHUCIOTHL Kak
U3BECTHO, CKOPOCTb PEATUPOBAHUS KUCJIOTHI
OOBIYHO 3aBUCHUT OT CKOPOCTH MOABOAA KUCJIOTHI

K CTEHKE TPEIIUHBI, 4 HE OT KHHETHUKU KUCJIOTHOU
peakuuu. B pe3ynprare riaBHbBIMU (DAKTOPAMH, OT
KOTOPBIX 3aBUCHUT PACXOIOBAHUE KUCJIOTHI, IBJISAIOTCS
CKOPOCTbB NIOTOKA KUCJIOTHI B TPEIUHE U IUPHUHA
TPEUUHBIL.

IIpOBOAMMOCTB TPEUIUHBI MOXKET TAKKE BIUATD
Ha 3P PEKTUBHOCTE OOPAOOTKU. UTOOBI O6ECTIEUUTH
4JIEKBATHYIO IIPOBOJUMOCTb, KUCJIOTA JOIDKHA
PEArupoOBaATh C HOBEPXHOCTIMU TPELIUHBL U
PacTBOPATH JOCTATOYHOE KOJIMYECTBO MUHEPAJIOB
nopogbl. CIIoco6, KOTOPBIM ITOPOIa PACTBOPEHA,
CTOJIB K€ BA’KEH, KAK Y KOJIMYECTBO YAAJIEHHOTO
MaTrepuasa. [ToBepXHOCTH TPEUUHBI JOJIKHBI OBITh
Pa3beJEHBI HEPABHOMEPHBIM CIIOCOOOM, YTOOBI
CO37,aTh IIPOBOAAIINE IPOTOKU, KOTOPBIE OCTAIOTCA
IOCJIE CMBIKAHUA TPEMMNHEBL Pa3bejanme KUCaoTon
O6BIYHO NPUBOJUT K OOPA30BAHUIO XOPOULIEH
IPOBOJIMMOCTH 34 CYET CEIEKTUBHOI'O KUCJIOTHOI'O
BO3/JENCTBUA (CIEAYIONMIETO N3 HEOAHOPOIHOCTHU
IOPO/IBI) U BBI3BAHHOI'O TEYEHHUEM BBIOOPOYHOI'O
pazbeganus. [IpoBOANMOCTb TPYAHO IIPEACKA3ATh.
OJIMH U3 METO/IOB IIPE/ICKA3aHUS IIPOCTO OCHOBAH
H4 IIPEJIONOXKEHNUH, YTO IUPHUHA TPEIIUHBI PABHA
0O'bEMY TPEIIHHBL, CO3JJAHHOMY PACTBOPEHHUEM
TIOPO/BI B PA3JIMYHBIX MECTAX BAOJb TPEUIUHBIL.
ITpu 3TOM TAKKE IIPUHUMACTCS, YTO TPEIINHA HE
3aKpbIBACTCS. EC/IM CAeIaHbl 9TH NPEJIIONOKEHUS,
TO UJI€ATIbHAS IIPOBOAHUMOCTD MOKET OBITh OLICHEHA
CJIEAYIOIIMMU YPABHEHUSIMU:

3

w
wk =7,8-10"| —= |, )
f max 12
e W, B AIONMAX, 4 wk ngx B MITLTH/IADCH-M T
wk  =8,40-10"w,’ (1a)
f max ’

i W B METpPaXx,a kamax B JAPCU-M.

DTOT METOJ JAET YPE3MEPHO OIITUMUCTUYECKUE
OLIEHKU IIPOBOJANMOCTHU TPEIIUHEL, IIOTOMY YTO
B HEM IIPEHEOPETAIOT 3AMBIKAHUEM TPEUUHBL
Bblu NpegnpUHATEL TA0OPATOPHBIE U3BMEPEHU
IIPOBOAUMOCTHU TPEIIHHDL, PA3bEACHHON KUCJIOTOM.
OIHAKO PE3YIBbTATHI 3TUX UCIIBITAHUI OOBIYHO HE
O4E€Hb BOCIIPOU3BOAUMBI, U U3MEPSAEMBIE IIPU ITOM

MIPOBOANMOCTH HENPECTABUTEIBHBI IO OTHOILIEHUIO
K (PAKTHYECKUM YCJIOBUAM OOPAOOTKHU U3-34
HEOOJIBIIIOTO PA3MEPA UCTIONIB3YEMBIX OOPA3IIOB.
ITBITaACh YCTPAHUTD YACTD 3TOM IIOI'PEMHOCTH,
Nierode u Kruk (1973) pa3padoTanu METOA OLIEHKHU
IPOBOJANUMOCTH TPEINHBL, OCHOBAHHBIHN HA
BHECEHUHU MTONPABKH B TEOPETUYECKYIO UJEATBHYIO
IPOBOJANUMOCTb, YYUTBIBAIOMUI 3(P(PEKT CMBIKAHUA
TPEUUHBL B 3TOI METOAUKE 1151 OOECIeueHU s 6oiee
PEATNUCTUYECKON OLIEHKH TPOBOAUMOCTH TPEIIUHBI
YUYTEHBI UJICAIbHASA U PUHA TPEMUHBL, HATIPS)KEHUE
CMBIKAHHUS U CUJIA IPEBPAIIEHUS B MOHOINUT TOPHOM
nopozsl. Novotny (1977) 00beAUHUI METOAUKY
pacyeTa IpOBOJUMOCTH, pa3paboTaHHyo Nierode u
Kruk, ¢ MOZIEIBIO PEAKIINH KMCIOTBL, PA3Pa60TAHHON
Nierode n Williams (1971), 9TO6BI HOJIYIYUTh
VIYUYIIEHHYIO MOJIETIb KUCJIOTHOM OOPabOTKU. DTA
MO/IEJIb TTIO3BOJIAET IPEACKA3ATh MU PUHY TPEMUHEI
B PA3JIMYHBIX MECTAX BJOJb €€ JUIMHBI KaK (DYHKITUIO
KOJIMYECTBA PACTBOPEHHOM I'OPHOU OPOJHI,
CHJIBI IPEBPAIIEHUSA B MOHOJINUT TOPHOU MOPOABI
U HAIIPSPKEHM CMBbIKaHM . PUCYHOK 1 noscHsaeT
BJIMSTHYIC HAIIPSI)KCHUSI CMBIKAHHS HA PA3BEICHHYIO
IIAPUHY TPEIHUHBI B TUITHYHOM IVIACTE N3BECTHSIKA.
371e€Ch BU/IHO, YTO MIMPUHA TPEIIUHBI OBICTPO
YMEHBIIIACTCS C YBEIMYEHHBIM PACCTOSIHUEM OT
CTBOJIA CKBA’KUHBL.

B /IOIOSTHEHUE K JTHHE TPEIINHBI ¥ ITIPOBOIMMOCTH
IIPOHUITAEMOCTD IIJIACTA TAK)KC UMCET BINSHUC
HAa ITOTCHITUAJIBHBIE BBITO/IBI OT KUCJIOTHOTO
ruapopaspeiBa. McGuire u Sikora (1960)
Pa3padboTaNIN KPUBBIE, CBI3BIBAIOIINE OOPAOOTKY U
BBIT'O/IBI OT HEE, C JVTMHOM TPEIMIHHBI U C OTHOIICHUEM
IIPOBOAMMOCTH TPEUIUHBI K IPOHUITAEMOCTH IIACTA.
DTU KPUBBIE IIOKA3aHbI HA pUC. 2. KpuBbl€ TAKOrO
THIIA TTOKA3bIBAIOT, YTO OTHOIIEHUE CTUMYJISIINN
[>ddexT 06paboTKH] UyBCTBUTEIBHO K OTHOUIEHUIO
IIPOBOAMMOCTH TPEUUHBI K IPOHUITAEMOCTH IIACTA.
BrICOKasI TPOBOJUMOCTD TPENIIUHBI HANOOJIEE
BBIT'O/IHA IIPU CTUMYJISIINU 60JIe€ TPOHUITAEMBIX
IUTACTOB, OCOBEHHO KOI7IA UIMHA TPEIUHBI BEJINKA
10 CPaBHEHUIO C PAIUYCOM JIPEHUPOBAHUSL.

Hanpamchpe cubixanm
0Tla

Hanpamenue cunikanns
6,895 MlTa

68,95 Mlla
9144

Lilupwuna obpaGoTannoit
ERCAOTHON TPELLBHEL, MM

i PaceTosMNe OT CTBOME CREARIHE (MCTPR)

Pucynox 1 — lHHTupuna mpeujunvt KUCAOMHOZ20
2uopopo3puiéa Kax GYyHKUUU PACCMOAHUA OM
CMEONA CKEANCUHBL U HANPANICEHUA CMBIKAHUS
(no Novotny, 1977)
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Pucynox 2 — Pemenue McGuire u Sikora (1960)

NOTEPUN KNCJIOTHOIO ®JIIONAA

PerynmupoBaHHEe NOTEPb BO BPEMS KUCIIOTHOT'O
TUIPOPA3PbIBA KAPOOHATHBIX IIJIACTOB IPECTABIIACT
o601 IPOOIEMY, YHUKATIBHYIO JIJIS1 PEAKIIMOHHO-
CITIOCOOHBIX (PION/10B. CHUIKAIONINE IOTEPU
JIOOABKHU 1 3aTYCTUTEJIBHBIE AT€HTBL, OOSA34TEIBHO
HCIIONIb3YEMBIE B HEKHUCJIOTHBIX BOJJHBIX JKMJJKOCTSIX
Pa3peIBa, PEJIKO YCTOMYHBLI B KUCJIOTE U3-34
OBICTPOAEHUCTBYIONIETO UX I'UAPOAN3a. KUCTOTBI
OOBIYHO TPEOYIOT CIIETUAIBHBIX KUCIOTOYCTOMYHUBBIX
J106aBOK. KpoMe TOro, KUCJIOTHBIH TOTOK BJOJIb
MOBEPXHOCTH TPEIIMH B KAPOOHATAX ITOCTOSTHHO
Pa3pyLIaeT 3TU HOBEPXHOCTH, IOITOMY JIJIA
(POPMUPYIONTUX OCAJOK KUAKOCTEN TPYAHO
06pa30BaTh 3PHEKTUBHYIO KOPKY.

Eme 6osee yCIoxKHASA IPOO6JIEMY BO BpEMS
YTEUKH, KUCJIOTA UMEET TEHEHIINIO NU36HUPATEIBHO
pacHInpATbh HEKOTOPBIE OOIBIIHE TTOPBI U BOJIOCHBIE
TPEIHHBL, YTO IPUBOAUT K OOPA30BAHUIO
«4EPBOTOYMH» U KAHAJIOB IEPIIEHIUKYIAPHO
MOBEPXHOCTHU TPEMUHEL DTO ABIEHHUE, KAK [IOJIATAIOT,
YBEJINYHBAET CKOPOCTDb NOTEPDH KUCIIOTHOT'O
pmonaa. CnegoBaTeNbHO, Ype3MepHasa (PUIBTPALUA
CYUTAETCA ITTABHBIM (DAKTOPOM, KOTOPBIH
OTPAHHUYHBAET POCT TPEMUHBI IPU KUCJIOTHOM
TUAPOPA3PHIBE KAPOOHATHBIX IUIACTOB C HU3KUMH U
YMEPEHHBIMU TEMIIEPATYPAMMU.

Heo6xX0nMOCTb yIIPABJIATD ITOTEPAMHU XKUJKOCTHA
BO BpPEMS KUCJIOTHOM OOpaOOTKU HE BCET/A
ITOJIHOCTBIO OLIEHUBAECTCSL. BO BpeMst GOIBIIMHCTBA
06pPabOTOK KHUCIOTA IIEPBOHAYAIBHO HATHETACTCS
IIPU JJABJICHUU BBIIIE TPEOYEMOT'O, YTOOBI
OTKPBITh TH/IPABINYECKYIO TPennHY. OFHAKO IO
MEpE HATHETAHUS JABJICHUE OOBIYHO ITA/IACT /IO
00J1e€ HU3KOT'O YPOBHS U B TEUEHHE OOPAOOTKHU
MIPO/IO/IKACT YMEHBINIATHCS. B TO BpEMs KaK 3TO
O6CTOSITE/IBCTBO HHOITIA PACCMATPHUBACTCS KAK
CBHJIETEJIBCTBO YCIEXA PAOOTHL, HA CAMOM JICJIE ITO
JINIIb JIOKA3aTEIbCTBO YPE3MEPHBIX MTOTEPD (PO,
KOTOPBIE IIPEMSATCTBYIOT POCTY IIEPBOHAYATIBHO
CO3/JaHHOU TPEINHDL B n1eaIbHOM C/1y4ae JaBjIeHue
BO BPEMsI IPOBEJICHUS IIPOLIECCA IO/IKHO OCTABATHCS
BBIIIIE YIIOMSIHYTOI'O JIABJICHUSI OOPA30BAHUSI TPEIIUH
B TEUEHHE BCEH OOPAOOTKU. BEICOKME YPOBHU yTEUKHU
KHUCJIOTBI B 00J1ACTU BOJIM3U CTBOJIA CKBAXKUHBI MOT'YT
CHOCOOCTBOBATD YIYUIICHUIO MECTHOTO IPEHAXKA.
OpHako Hanbosee 3(PPHEKTUBHBIM JEUCTBUEM
SIBJISICTCS IEPEMEIEHNE KHUC/IOTHI HA MAKCUMAIBHO
BO3MOKHOE PACCTOSHHUE OT CTBOJIA CKBA’KUHBI.

J17151 TOTO 9YTOOBI KOHTPOJMPOBATH ITIOTEPU
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KHCJIOTHOT'O (PJIIOM/14, TIOJIE3HO 3HATh MEXAHU3MBI
YTEYKH KUCIOTHL. KaK OIMMCAaHO BHIIIE, HOTEPU
ron1a TPOUCXO/ISIT OUYEHD CIIEITU(PIICCKUM
CHIOCOOOM, TIPHU KOTOPOM CO3/AIOTCS «d€PBOTOYUHBI>
U PACIHIHUPSIIOTCS €ECTECTBEHHBIE TPEIIUHBL

DTO ABJICHUE OBLIIO CHAYAJIA OITHUCAHO Rowan

(1957), KOTOPBIY MATEMATHYECKU OO'BSICHUIL
BBIOOPOYHOE YBEJINYECHUE B TEUECHNE KUCJIOTHOH
06pPabOTKH HEKOTOPBIX OOJIBIIUX IIOP, UMEIOINUXCS
B u3BecTHsKe. [Tozxe Schechter u Gidley

(1969) o6parannch K 3TON XKe IPoGIeMe, HO
paccmarpusaiu ee dosee geTanpHo. Nierode u Kruk
(1973) Taxke ucCieIoBaan ABJICHUE PA3BUTHA
«4€pPBOTOYHH» BO BPEM S KHUCJIOTHOI'O T'H/IPOPA3PhIBA
U OLICHUBAJIN PA3JIMYHBIE JOOABKY, CHUKAIOIUE
YTEUKY KMCJIOTBL D(PHEKT PA3BUTUSA «4EPBOTOUYNH»
MIPH NOTEPAX KUCIOTHOT'O (PIIOUA ObLI fajee
uccnenosaHd Crowe u ap. (1987).

JIabopaTOpPHBIE UCCIETOBAHUS PA3BUTUSA
«4EPBOTOYHH» B KEPHAX U3BECTHIKA MHOT'OC
OOHAPYKUBAIOT OTHOCUTEIBHO IPHUPOABI TOTEPH
KHCJIOTHOTO (prronsa. Ha pucyHke 3 mokaszaH
IOIIEPEYHBINA PA3PE3 KEPHA U3BECTHAKA, KOTOPBIH
06pabaTHIBAJICA TyTEM HATHETAHUS OKPAIIEHHOTI'O
15%-10 pacTBOpPA CONSTHOM KUCIOTEL IIpoduib
YTEUKM KUCJIOTHI IOKA3aH 3aTEMHEHHO
06J1aCTBIO, KOTOPAs [J151 AKLIEHTHPOBAHM A ObLIA
BBIJIEJIEHA C IOMOIIBIO YEPHOI I'PaHUIbL Kak
371ECh BUJTHO, OOJIBIIIAS 9ACTh IOTEPD KUCIOTHI
MIPOUCXOAUT CKOPEE B «dEPBOTOYHUHAX», YEM
PaBHOMEPHO Yepe3 MOBEPXHOCTD KepHA. Kak
TOJIBKO «4EPBOTOYNHBI> OOPA3YIOTCS, IOYTHU
BCSI KUCJIOTA YXOQUT B HECKOJIBKO OOJIBIITNX
«4€PBOTOYHH», KOTOPBIE IPOHUKAIOT INITYOOKO
B IOBEPXHOCTB TPEMUHBL KHUC/I0TAa TPOHUKAET
BIVIYOb M YBEJIMYUBAET 3TU «4EPBOTOYNHBI» IO TEX
OP, TOKA B PE3YJIBTATE PEAKIIUU CO CTEHKAMHU
«4EPBOTOYMH» OHA B KOHEYHOM CUYETE HE CTAHET
HEPEAKIITMOHHOCITOCOOHON U HE TPOCOYUTCH B
HOPBI TOPHOI NOPOALL. OKOHYATE/IbHAS [TYyOUHA
«4EPBOTOYHHBI> OTPAHNYEHA PEAKITMOHHON
CIOCOOHOCTBIO KUCTIOTBL DTO WILTIOCTPUPYETCS
PE3YABTATAMHU JTAOOPATOPHOI'O UCTILITAHUS,
MOKA3dHHBIMU HA PUC. 4. B 3TUX UCIIBITAHUAX
15%-51 coIsiHAsA KUCJIOTA HATHETAJIACh B HECKOJIBKO
UJEHTUYHBIX KEPHOB U3BECTHAKA B TEUCHUE
Pa3IUYHBIX IEPHUOAOB BDEMEHU CO CKOPOCTBIO
YTEYKHU 2 CM B MUHYTY. [JIyOHHA «d€PBOTOYUHBI>
ObLIA ONPEJEICHA I KK OTIO KEPHA. /171 U3ydeHUs
CKOPOCTH, C KOTOPOH Pa3BUBAIOTCS «d€PBOTOYHUHBI>,
OBLI ITIOCTPOEH I'PAPUK 3ABUCUMOCTHU TTTyOUHBI OT
BPEMEHU OO6PAOOTKH. V3 3TUX JAHHBIX BUJHO, 4YTO
B PE3YJIBTATE CEJIEKTUBHOI'O OOPA30BAHM A KAHAJIOB
«4EPBOTOYHHBI> IEPBOHAYAIBHO PA3BUBAIOTCS
CO CKOPOCTBIO, 3HAYMTEIBHO OTIANYAIOMEHCS
OT CKOPOCTH ITOBEPXHOCTHON yTEYKHU. OHAKO
Jepes3 HECKOIBKO MUHYT POCT «4€PBOTOYHUHBI>
3aMEJIAETCA, TOCKOJIBKY OHA OTPAHUYEHA



CHMIKEHHUEM PEAKITMOHHOU CIOCOOHOCTH KUCIOTHL
[TOCKONBbKY MAKCUMAJIbHAS [NIYyOUHA OTPAHUYEHA,
JIOTIOJIHUTEIBHO HATHETAEM A KUCJIOTA UCTIONIb3YETCS
HA YBEJIMYECHUE JUAMETPA «<4EPBOTOUYNHBI»

PU HEOOJIBIIIOM YBEJIMYEHUH JJIUHEL [l pyrue
HCHOBITAHUS, CAIEIAHHBIC IIOJOOHBIM CIIOCOO0M,
MOKA3BIBAIOT, YTO YBEITUUYEHHUE TEMIIEPATYPEI
WCITBITAHUI UJIU YMEHBIIEHUE CKOPOCTH
NPOCAYUBAHUS YMEHBIITAIOT MAKCUMAJIBHYIO
INIYOUHY «4EPBOTOYMHEID. B pE3YIBTATE KOJIUYECTBO
HOBOM IUIOIIAIN IOBEPXHOCTH, CO3/JaHHOM
MPOCAYUBAHUEM KUCJIOTBL, TAKXKE YMEHBIIEHO. DTO
MOXET OOBSACHUTD, IOYEMY ITIOTEPU KUCIOTHOTO
dmronaa, HAGIIOAAEMBIE BO BPDEMS JTAOOPATOPHBIX
WUCITBITAHUI, YACTO YMEHBIIAIOTCS C YBETUYEHUEM
TEMNEPATYPHL [10-BUANMOMY, PA3BUTHE
«4€PBOTOYHHBI>, IPHUBOJSAIIEE K CO3/JaHUIO HOBOM
O6JIACTH YTEYKY, ABJISAECTCA B 3HAYUTEIBHON CTENIEHU
OTBETCTBEHHBIM 32 TPYJHOCTB B yIIPABJICHUH
MNOTEPAMH KUCJTIOTHOTO (DIIIOHU/IA. DTO MOXKET
06psACHATD HabmoaeHusA Nierode u Kruk (1973),
KOTOPBIE YTBEPKAAIOT, UTO KUAKOCTHU KUCIOTHOT'O
TUAPOPA3PBIBA TPEOOBAIN HAMHOT'O 60JIEE BBICOKUX
KOHIEHTPAIIMHI CHHUKAIOMUX (PUIBTPAIIHIO JOOABOK
JUIA 3PPEKTUBHOIO KOHTPOJIA 34 YTEYKAMH, YEM
HEPEAKIIMOHHOCTIOCOOHBIE JKHUJKOCTH.

Pucynox 3 - Pa3eumue «ue)80mouuHbL» 60 8Pem:a
3aKaAUKU KUCAOMBL

-3

(em)
8

Ponet
=]

MMH.

Pucynox 4 — Pocm «uepeomouunsvl» 60 6pemsa
Zp%cauusauuﬂ 15%-11 HCI co ckopocmwsto 2 cm/mun;
5) OC

CHMXXEHWUE AKTUBHOCTU KNCJTIOTbI
B TEHEHWE HATHETAHUA ®NIONOA

Jpyrum aBHBIM (PAKTOPOM, OT PAHUYHUBAIONIUM
MIPOHUKHOBEHHE AaKTUBHOI KUCJIOTHI BIOJIb
TPEIMIMHBI B KAPOOHATHBIX IJIACTAX, ABJISCTCS
PaCXOJOBAHME KHUCIOTHI (T.€. €€ PEATUPOBAHUE).

Bo BpeMs IPOABUKEHUS 1O TPEMIUHE KUCJIOTA
IIOCTOAHHO PEATUPYET CO CTEHKAMU TPELINHDL U
YMEHBIIIAET CBOIO PEAKIIMOHHYIO CIOCOOHOCTD. Kak
TOJIBKO KPENOCTb KUCJIOTHI YIIAAET HUXKE HEKOTOPOI'O
KPUTHUYECKOT'O 3HAYEHM I, OOBIYHO IPUHHUMAEMOT'O
PaBHBIM NPUOIU3UTENBHO 10% OT IEPBOHAYATIBHOM
KOHIIEHTPAILUH, OHA CTAHOBUTCSI HECLIOCOOHOMU
06€ECIEYNUTD PA3BETAHUE, JOCTATOUHOE JIJIS CO3[JAHUSA
IIPUEMJIEMOH IIPOBOAUMOCTH TPEMUHLL (Barron u
ap., 1962).

Ha paccrosiHue, Ha KOTOPOE IMIPOJABUTAETCA KMCJIOTA
BJIOJIb TPEIINH B KAPOOHATHOM ILIACTE MIEPE TEM,
K4K CTaTh HEPEAKITMOHHOCIIOCOOHOM!, BIIUAET
LEBINA PAJ IEPEMEHHBIX. K HUM OTHOCATCS O6bEM
HCIIOJIb3YEMOU KUCJIOTBI, KOHIIEHTPAIUA KUCIOTHI,
CKOPOCTH 34KA4KH, IIJIACTOBAs TEMIIEPATYPA,

MU PUHA TPEMUHBI U COCTAB ITOPOALL B paborte
Nierode n ap. (1972) a1 UCCI€IOBAHNA BIUSHUSA
3TUX NIEPEMEHHBIX HA 3(PPEKTUBHOE PACCTOSTHUE
NPOHUKHOBEHHUS KUCIOTBI UCIIOJIb30BAIN
TEOPETUYECKYIO MOJeIb. Ha puCyHKe 5 IIOKA3aHO
BJIMSIHME CKOPOCTHU 3dKAYKH HA TO PACCTOSHHUE,

Ha KOTOPOE MOKET IPOHUKHYTD 28%-U PACTBOD
HCI, noka He craneT Ha 90% N3pacxXog0BAHHBIM
(T.€. HEPEAKIIMOHHOCIIOCOOHBIM). B 3TOM Cityuae
U3MEHSIACH TOJIBKO CKOPOCTD 3AKA4YKH, BCE IPYIHUe
NEPEMEHHBIE NTOAAEPKUBAJIUCH IOCTOSHHBIMUA.
VBEJIIMUYEHUE CKOPOCTH 3AKAYKU YBEJTUYUBAET
pacCTOsAHHE IIPOHUKHOBEHMS B IUIACTAX JOJIOMHUTA
U U3BECTHAKA. BO BCEX CIIy4asAX IPOHUKHOBEHUE

B JIOJIOMUTE OOJIBIIE, YEM B U3BECTHSAKE; JOJTOMUT
pearupyeT MeJIJIEHHEE C KUCJIOTOM, YEM U3BECTHSK.

[IInprHa TPEMUHBI TAKXKE 3HAYUTEBHO BIIUAET
Ha PACCTOAHNE IPOHUKHOBEHUA. B mpuMepe,
[IPUBEICHHOM HA PHUC. 6, YBEIUYCHNE IIUPHUHBI
€ 2,5:10° 10 5:10" M IPHUBOJAUT K YBEJTUYECHUIO
PACCTOSIHUSI IPOHUKHOBEHUSI KUCIOTHI OT 36,6 110
54 M B U3BECTHSAKE U OT 54 10 77,7 M B JOJIOMUTE. DTO
WUTIOCTPUPYET 3HAYECHUE UCTIOIb30BAHUS IPOOKU
BA3KOM JKUJKOCTH, IPEAIIECTBYIOECH HATHETAHUIO
KUCJIOTBL, MJIU UCTIOJIb30BAHUS BA3KOU KHUCJIOTHI.
Geertsma u Klerk (1969) rokasaiu, 4To mupruHa
TPEIMMHBI IPOMOPIIMOHAIBHA BA3KOCTU )KUJIKOCTU B
crenexu 0,25:

w= 1%, @

TaKUM O6PA30OM, YBEITUUEHHUE BIZKOCTH KUKOCTH
¢ 1 10 16 cantunyas 3¢ HEKTUBHO YIBOUIO Gbl
IMUPUHY TPEITUHBL

TaK KaK TEMIIEPATYPa YCKOPSAET PEAKIIUIO KUCIOThI

C KapHOHATAMH, TO OHA 3HAYUTEILHO BO3ICHCTBYET P
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Ha NIYOMHY IPOHHUKHOBEHUS KMCJIOTHL Kak BUAHO
H4 PUC. 7, yBEJIMYEHUE TEMIIEPATYPHL OT 37,8 °C TaKXKe
OPUBOJUT K YBEJIMUEHHOMY €€ IPOHUKHOBEHUIO.
PUCYHOK 7 MOKA3BIBAET, YTO PACCTOSTHUE
IPOHUKHOBCHMU S KUCJIOTHI B IOJIOMUTE MOKET OBITh
YBEJIMYEHO C 38,7 10 54,3 M (YBEJIMYEHHUE ITIOYTHU HA
50%) 1pu UCIOIB30BAHUU CKOopee 28 %-11 HCI, yeM
15%-11 HCI. PUCYHOK 7, BO3MOKHO, IIPUYMEHBIIAET
(PaAKTUUECKOE TPEUMYIIECTBO YBEJIUIEHHOM
KUCJIOTHOU KOHIIEHTPALMU. JJAaHHBIE O CKOPOCTH
PEAKIINH, UCIIOIB3YEMBIC B 3TUX BBIYUCJICHU X, ObLITU
MOJIYYEHBI IPU UCIIOIB30BAHUU CBEXKUX PACTBOPOB
28%-11 HCI u HE OTPaKXa10T TOPMOSBAIIEE BIUSHUE
OPOAYKTOB PEAKIIUH, OOPA3YIOMINXCA BO BPEMS
NPOXOXK/ECHUS peaKnu. [103ke NCCIeIOBaHNA

Ren Shu-guan Xiong Hong-jie (1986) rmokaszanu,

YTO NPUCYTCTBUE ITUX HPOSYKTOB 3HAYUTEIBHO
TOPMO3UT CKOPOCTD PEAKIIUU U MOXKET 60JIEE UEM

B /IBA D434 YMEHBIIUTb PACYETHOE PACCTOSAHUE
MPOHUKHOBEHHUS KUCIOTBI IO CPABHEHHIO C TEM
PACYETHBIM PACCTOSTHUEM, KOI/IA 3TOT OOIMIUIT
WOHHBIA 3(P(PEKT HE YIUTHIBAETCSL.
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Pucynox 5 — Bauanue ckopocmu 3aKauKxu Ha
aACCMOoAHUE NPOHUKHOBEHUA Kucaomsi (no Nierode u
p., 1972)

i= 1,59 ' fmn
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Pucynox 6 - Bauanue wiupPpunvt mpeuwjunst Ha
Paccmoanue nponuxnosenus aKkMueHOU KUCA0MbL
(no Nierode u dp., 1972).
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Pucynox 7 —- Bauanue memnepamypot u
KOHuenmpauuu aKkmueHoll Kuciomst Ha Paccmosnnue
nponuxnHosenusn xkucaomst (no Nierode u op., 1972).

NPOEKTUPOBAHWNE OBPABOTKHU

[Tpy IPOEKTUPOBAHUN KUCIOTHOT'O I'HIPOPA3PhIBA
HEOOXOAMMO YYUTBHIBATD BCE (PAKTOPBI, BIUSIIONINE
Ha yCcrex 06paboTKU. B CKBAXKMHAX C HUBKHMMU U
YMEPEHHBIMU TEMIIEPATYPAMU HAUOOJIEE BAXKHBIM
BOIIPOCOM, KOTOPBIF HEOOXOAMMO PACCMATPHUBATD,
MOXET OBITb KOHTPOJIb 34 YTEYKOU KMCJIOTHL. B
BBICOKOTEMIIEPATYPHBIX CKBAXKMHAX 3(PPEKTUBHOE
pacCTOsTHUE NPOHUKHOBEHM A KUCIOTHI 9ACTO
OI'PAaHUYEHO OBICTPOAEHCTBYIOIMINM PACXOI0M
KHCJIOTBI B PE3YNBTATE PEAKIIUH, U B 3TOM CJIy4dae
JOJIKHBI PACCMATPUBATBCA 3AMEAJIEHHBIE KUCIOTBL
B HEKOTOPBIX MATKUX NOPOAAX AJ15 TOT'O, YTOObI
MaKCHUMU3HUPOBATH IPOBOJUMOCTD TPEIIHHBI,
JIOJIKHA OBITh Pa3pab0TaHa CHIEIINAIbHAS OOPAOOTKA.

Oxonuare 8 cnedyouem Homepe JHCyPHaA.

He 3a0yabTe nognucatbcna
Ha XypHan

«BPEMS KOJITHOBUHTA»!

NopnucHon nHaekc - 84119

(«<PocneuyaTtb»).
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CepuAa KpyrnbixX CTONOB:
MOAEPHU3AUWA N CTPOUTEJIbCTBO HIN3 -

NMPAKTUYECKUE NMPUMEPDI
CcTpaTernn, TEXHONOru, npoueccbl 1 obopyagoBaHue

Mpw permcTpaunm
Ao 31 gekabpa
2014 pencTeyOT
cneunanbHblie

CepWA MHTEPaKTUBHBIX KPYr/biX CTONOB C: UeHbI.

s reHepanbHLIMK U TEXHUYECKUMUN QUPEKTOPaMK POCCUIFCKMY addhUNMpoBaHHbIX U HesaeucumMblx HIM3
*  KpyNHerwrumiA NogpAgYMKamin M NocTaBwMKaMi TeXHONorMi
+  MNpencTaBuTenAmMy perynATopHBIX OpraHos

WHTepakTnBHLIN dopmar: 80+ npepncrasutenei HIM3:

Hawe MeponprAaTHe — 3T0 MUBOHR 370 peanbHaA BOIMOXKHOCTE NONYYNTE CTPaTErMUYECKW BaXHYI0 MHGOPMaLMID,
WHTEPaKTUBHBIA GOPMaT KPYIMbIX CTO-  BOOPYMMTBECA CAMBIMW AOCTOBEPHBIMA CBEAEHMAMK OT KNoYeBbiX GWryp Ha poiH-
noe. Pabory kaxpgoro Kpyroro cTona ke M noobuwaTeea Hanpamyio ¢ 80+ reHepanbHBIMKU W TEXHUYECKMMK AWPEeKTOo-
6yayT BECTH HECKONbLKO MogepaTo- pamu adpdunuposaHHbIX M Hezasncumelx HM3 Pocun u CHIL npeacraegnTenamm
OB, BEAYLLUX 3KCNEPTOB B OTPacK, pPerynATOpHeIX OPraHoB M NOCTABLWKOR TeXHONOrMi. ToNbKOo 3f1eck U ceifyac Ha
PerynATopo., NOCTABLWKOB TEXHONO- Hallem MEPONPUATUM BO3MOXKEH NPAMOIN OTKPBLITHIA ANANOT C TEMW, OT KOTO 3a-
riid, HM3 » koMmnaHuit-enagentLUes. BMCUT cyabba 3asogoe M oTpacnu HedgTenepepaboTkn B Poccun!

NMPAKTU4ECKWME TEXHONOTWUHECKWME NPUMEPBI M 3HAHWA: BOMPOCHI MHBECTMLIWIA M OKYNAEMOCTH:

MPAKTUYECKME NPHUMEPE! - crpouTenscteo u
moaepHuzauma HN3 e Poccm n CH

Kakyto cxemy pekoHcTpykummn HM3 ewibpats gna
nepepaboTki TAAENLIX HEPTAHBLIX OCTATKOB W Kak
OLeHWBATL YYBCTEWTENBHOCTE OKYNAEMOCTH MHBECTULMIA K
W3MEHEeHWIO LieH Ha HediTe?

KaKoBbl Camble ONTUManbHble cnocobbl yBennyeHns
NPOUBOACTBEHHBIX MOWHOCTe Ha HIM37?

Kak cebA YyBCTBYIOT NOCTABLYWKA MeXKOYHAPOAHbIX
TEXHONOMWIA B peanvax CEerogHAWHero gHA?

Yro genato NOCTABLWMKAM OTEYECTBEHHBIX TEXHONOMIA K
Kakue cTpaterwn Gyaywero esibupars?

Y10 eCTb MHTEPECHOrO M HOBOTO Ha PbIHKE TEXHONOMMIA W
obopynosaHua?

PaboTa o BEpemMA nucTanKu,"He-:pmH'bii TepMuHan 20147
PaboTa B0 spems BuicTasky, “"HedtaHoh Tepmunan 2014°

Kakoii MUHUManbHbIR ypoBeHb WHBECTULWIA
Heobxooum ana 3¢ deKTMBHON pekoHcTpYKUMK HMN37
WM3meHeHKs 3aKoHOgaTeNbCTBA HANPAMYIO BAWAIDT
Ha cHUA#eHWe NpubbinbHocT HIM3 ¢ HU3Koii
rnybuHoil nepepaboTkn HedTu. OkynuTcA Nk
CTPOUTENLCTBO HOBBLIX KOMNNEKCoB, ocoberHo ana
cpeaxunx HN3?

CoyneTca N1 MpaYyHEi NPOrHo2 aHanMTWKOE O TOM,
yto MUHKW-HIM3 ByayT 3aKpLIBaTHCA B CBA3N C WX
IKOHOMW4YECKOW HeadPeKTUBHOCTbIo?
IOpranuyeckne acnektsl drHaHcuposaHua HMN3
MNpobnemsl NPOMBILLNEHHOR W 3KONOTMUYECKO
GesonacHoCTK

W mHoroe gpyroe!

BuzHec-NeperoBopbl BO BPEMA KPYIibix CTONOR HA KOHgepeHLWK
"Hedreras - 3anagHan Cubupe 2014"

OnAa nonyyeHWa QONONHWTENLHOI MHGOPMaLUKMK, NoxanyiicTa, obpawanTecs:
AnToH Auppees: AAndreev@vostockcapital.com, +44 207 394 30 90 (NlongoH), +7 499 505-1-505 (Mockea)
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fimano-HeHeUKMM ABTOHOMHDbIM OKPYr

25 26 marrazorse. i) & moset veeron

MeXperMmoHanbHag cNEMANMIMPOBAHHAA BbiCTABKA

A3. HEPTh. HOBbIE TEXHOJIOTHH -
KPAWHEMY CEBEPY
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MACCOBbIX TEXHONOIMN, KOTOPbIX
POCCUAHE HE BbINOJIHAJIN bbl, HET!

THERE ARE NO MASS TECHNOLOGIES
THAT RUSSIANS WOULD NOT DO!

beceoa c A.H. Kopomuenxo, oupexmopom
OOO «1HTex», uneHom peoaKuyoOHHO20
cosema Hcyprana <Bpems
KOJIMIOOUNH2A».

«BpeMst KOITIOONHTA»: AHAper HukomaeBuy,
Bamia KOMIIaHH A ABIAJIACH OPIAHU3ATOPOM
cemuHapa-KoH(pepeHInHu <AHHOBanuu B KPC
u 36C, ITHII», koTopas npouwia 17-18 ceHradopsa
2014 roxa B Tromenu. Kakue OCHOBHBIE
OTIHYH A ITOTO MEPONIPUATUA BbI GBI
BhIIeanaIn? Kakue HoOBbIe BOIIPOCHI ObLIH
IIOCTABJICHBI?

Angper Koporuenko: Koudepeniusg cobpana
3HAYUTEIBHOE KOJIMYECTBO YYACTHUKOB, OBLIIO
O3BYYE€HO MHOT'O JJOK/I4JJOB. HBIHENTHAS BCTpEeYa
MOKA3aJ1, 4YTO 3aKA34YUK, IOTEHIIUAIBbHBIN
HOTPEOUTEIb TEXHOJIOTUH, TPEOYET OT MOAPASHBIX
OPraHU3a1HI, IPOU3BOAUTENCH
060pPYAOBAHMS, PA3PAO6OTYNKOB
BCe 60JIeE KBATTU(PULIUPOBAHHOTI'O
cepsuca. To ecTb HE IPOCTO UAEH
U pa3paboTOK, HO U KOHKPETHBIX
IyTEN UX BHEJPEHU .

ITonnoro xoMIuiekca. Ecian 31o
MPOU3BOAUTEIb TAKEPOB, TO

OH JIOJIKEH JIyMaTb HE TOJIBKO

O TOM, KaK UX U3TOTOBUTD, HO

U O TOM, KaK UX JIOCTABUTD
norpeodureo. To ke KacaeTcs
ArPEraToB, CIEUTEXHUKHU. Ecin
3TO XUMUS, TO JOJIKHA OBITH
NPOJYMAaHA BCA HENOYKA: U IOCTABKA (JIOTUCTUKA),
U IONIOJIHATENIbHAA CIIELITEXHUKA, [IOTOMY YTO
34K434YMK IIPOCTO (PU3UIECKU HE BCETTIA UMEET BPEMSA
3TUM 3aHUMATbCA, IOCKOJIBKY HA IIPOU3BOJICTBE OH
3aHUMAETCA B OCHOBHOM UCKJIIOUUTEIBHO TEKYIIEN
JEATENIBbHOCTBIO U PEIIAET €5KE€THEBHBIE TPOOJIEMBI,
4 JyMaThb O MIEPCIEKTUBAX IIPOCTO HE YCIIEBAET. DTA
npo6bieMa 31€Ch, Ha KOH(PEPEHIIUN, OUEPTUIACDH
BECHhMA ABCTBEHHO, 1 OBIJT IIOCTIAH MECCEK OT
34KA34YHKA CEPBUCHBIM KOMITAHUSIM: /IEJIATh PA6OTHI
KOMIIJIEKCHO. BeJTb MEXX/TyHAPOHbIE CEPBHUCHBIE
KOMIaHWUH Y4aCTO IPUBJIEKAIOT HE [IOTOMY, YTO OHU
XOPOIIIHNE, a IOTOMY, YTO OHH JIEJIAI0T PAOOTHI TIO7,
KJTIOY.

W Ha Hamen KOH(PEPEHIINMU TAKUE IIOAXOAbI OYPHO
OOCYK/IAINUCH.

BK: JanHas KOH(epeHIUA HMeeT
HCKJIIOYHTEJIbHO IPAKTHIECKYIO
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Conwversation with A.N. Korotchenko,
Director of nlech, LLC, member of the
editorial board of the Coiled Tubing Times.

Coiled Tubing Times: Andrey Nikolayevich,
your company has organized a workshop
conference "Innovations in Well Workover,
Sidetracking and Oil Recovery Enhancement",
which was held in Tyumen on September 17-18,
2014. What are the distinctive features of this
event, in your opinion? What new issues have
been raised?

Andrey Korotchenko: The conference brought
together a great number of participants. Many
reports were made. This meeting demonstrated
that a customer and potential consumer of
technologies requires qualified service from the

HblHewwHAa BCTpeya nokasana, YTo 3aKa3ymk, MoTeHUMasbHbIN
noTpebuTens TexHonornn, TpebyeT oT NoAPAAHbLIX OPraHN3aLNiA,
npousesoamTenen obopyaoBaHus, pa3paboTymkos Bce bonee
KBannduumMpoBaHHOro cepsuca. To eCTb He MPOCTO UAEN n
pa3paboTok, HO N KOHKPETHbIX NyTen UX BHEAPEHUS.

contracting organizations. They need not just ideas
and developments, but specific guides for their
implementation. They need a full set of services.

For instance, a packer producer should be thinking
not only about manufacturing products, but also

about their delivery to the client. The same pertains

to assemblies and special equipment. The producer

of chemical products should think out the entire
manufacturing chain, delivery (logistics) and supply

of auxiliary equipment. The customer often does

not have enough time to deal with these issues, since
his production business requires concentration on
everyday problems. He does not have time to think
about future avenues. This problem became very
evident at this conference and customers sent a
message to service companies: perform the works in
an integrated way. The international service companies
are often invited not because they are good, but
because they perform the works on a turnkey basis. We



A.H.Kopomuenxo (6 uenmpe) c Koarezamu
A.N. Korotchenko (in the center) with colleagues

HAIIPaBJIEHHOCTD. [Ioge1nTech CEKPETOM,
Kak BaM yjpaerTcs onnpene/ars IpeaejabHO
AKTYaJIbHYIO TEMATHKY JJI1 Banrux
MEPONPHATHI?

A.K.: MBI 3aHUMAaEMCA
OPraHU34aLHUEN U ITPOBEAEHUEM
KOH(pEPEHITU TTO
CTPOUTENBCTBY X PEMOHTY
CKBaKMH U IOAHUMAEM TOJIBKO
OCTpPBIE BOIPOCHL CTPEMUMCH
pPaccMaTpUBATb TEXHOJIOTUH,
KOTOPBIE B HACTOSIIEE BPEMSI
Y2KE UCTIOJIb3YIOTCS TUOO
MepCreKTUBHbIE. Hanpumep, Ha CETOAHAIIHUNA
JIEHb OypUTCA OY4EHb MHOI'O TOPU30OHTAJIBHBIX
MHOTOCTBOJIBHBIX CKBA>KWH, I B CAMOE OJIMKANIIEe
BPEMs OYE€Hb OCTPO BCTAHET BOIIPOC UX PEMOHTA.

B mae 2015 roga mel 1anupyeM B fAnre (Pecrrybnmka
KpbIM) NPOBECTH KOH(PEPEHITUIO IO BOIIPOCAM
PEMOHTA TAKMX CKBAXHH. Hy>XHO 3apaHee, 10

TOTO, KaK T4 IIPOOIEMA CTAHET HACYITHOM,

JyMAaTh, KAK PEMOHTUPOBATb TAKUE CKBAXKUHBL
Kpome Toro, Ha NpeACcTOos e KOH(PEPEHIIUU MBI,
OPraHU3aTOPBI, COOUPAEMCA ITOCTABUTD BOIIPOC O
pedpake B rOPU30OHTAJIBHBIX CTBOJIAX. DTO TOXE
OYEHb AKTyaabHasA npoodnemaruka: I'PIT caenanmy,
rOfl-ABa CKBA’KMHA IPOPAOOTAIA, 4 JAJIBIIIE HYKHO
POU3BOAUTE PEPPAK, /151 KOTOPOT'O HEOOXOTUMBI
COOTBETCTBYIOIIME TEXHOAOIrUN. Kpome aTux
BOIIPOCOB HA MAMICKOI KOH(DEPEHIINU OYAYT
obcyxaarbcs renemeTpus B KPC, nHHOBanuu B KPC
U Ap. MBI cOGupaemcsa NpeFOCTABUTb BO3MOXKXHOCTD
BBICTYIIUTH OOJIBIIOMY YHCJIY JTOKJIATUHKOB,
MOCKOJIBKY KOH(DEPEHIIUA PACCINTAHA HA TIATh
JTHEN — C TIOHEEIbHUKA IO IIATHHILY.

BK: 9Ta mHOpManus OygeT HHTEepecHAa
HamuM ynrareasam. 1 emge omaa
JKHBOTpeEnenymas npoodiema. B kyaxyapax
HBIHEUIHEH BCTPEeYH, B He(hopMaIbHBIX
Oecegax, aKTUBHO OOCYK/IAIOTCA
ceKkTopaabHble CAaHKIUHU. Kak, Ha Bam B3,
TH CAHKIIMH MOT'YT OTPAa3HUTHCSI HA PA3BHTHH
KPC u, mupe, COBpeMeHHOro HedTecepBuca?

A.K.: 1a, B Kysryapax Hallen KOHPEPEHIIUHU

discussed such approaches at our conference.

CTT: This conference has a practical aspect.
Would you share a secret of how you managed to
define the most relevant theme for your events?

Andrey Korotchenko: While organizing and
holding conferences on well construction and
servicing we raise only the most relevant issues. We
try to consider the technologies that are currently
used or that seem to be promising. For instance, many
horizontal multilateral wells are drilled today and the
issue of their service is going to emerge in the offing.

In May 2015 we plan to hold a conference on servicing
such wells in Yalta (The Republic of Crimea). We should
be thinking about servicing such wells before the
problem gets hot. As organizers, we are going to raise
the issue of refracturing horizontal wells. This issue is
rather problematic, as after fracturing the well works
for a year or two and then it needs refracturing, which
requires advanced technologies. Besides this issue, the
May conference will address such issues as telemetry

Ha cerogHsawHWM aeHb OypuTcs 04eHb MHOIO rOPU30OHTaNbHbIX
MHOFOCTBOJIbHbIX CKBaXXWH, U B caMoe bnuxanilee BpeMs O4eHb
OCTPO BCTAHET BOMPOC UX PEMOHTA.

during well workover operations, innovations in well
workover, etc. We are going to give an opportunity to
present their ideas to a great number of reporters, since
the conference is extended to 5 days - from Monday
through Friday.

CTT: This information will be interesting
to our readers. And there is one more urgent
problem. The issue of sectoral sanctions is
widely discussed on the margins and during
informal conversations. In your opinion, how
can these sanctions affect the development of
well workover and present-day oilfield service?

Andrey Korotchenko: Yes, on the margins of our
conference this issue is widely discussed. The general
opinion is that it is necessary to keep on working
in spite of everything. Clearly, we will have to adapt
to new conditions somehow and there are certain
risks. Yet, at the same time it is possible to perform
even more efficiently under new conditions, to think
out new variants and schemes of cooperation with
foreign companies. New opportunities open for our
companies. They should catch the falling flag. From
history we know that when sanctions were applied
to certain companies and even countries, they had
to create manufactures of their own that would not
otherwise appear in more favorable conditions. There
is a positive moment in the sanctions, we should only
use it in a proper way.

CTT: Yet, a number of experts believe that
sanctions can substantially limit the transfer )
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OOCYKAAETCS 3TOT BOIPOC. OOIIe€ MHEHHE:

HY>KHO IIPOJIOJIKATB Pab0TATh, HECMOTPS

HU Ha 4TO. [IOHATHO, YTO IPUJETCS KAK-TO
nepedOpMaTHPOBATHCS, YTO €CTh PUCKH, HO

B HOBBIX YCJIOBUSIX HY2KHO JCHCTBOBATD €IIe
a(ppeKTUBHEE, TPUAYMBIBATD HOBBIE BADUAHTEI

U CXEMBI COTPYAHHUYECTBA C 3aPYOEKHBIMU
KOMMAHUAMM. A JIJI HAIIMX KOMIIAHWUI OTKPBIBAIOTCSA
HOBBIE BOBMOXHOCTH, U OHU JIOJIKHBI TOJIXBATHUTH
nafaomuri guar. UICTopus CBUIETENBCTBYET,

YTO KOIVIA K OTAIETbHBIM KOMIIAHHUSIM U JIAKE
CTPaHaM HPUMEHSIIUCh CAHKIIUY, SMOAPTIo, TO

OHU BBIHYJK/IEHBI OBLIIN CO3/1aBATh BHYTPEHHUE
MPOU3BOJCTBA, KOTOPBIE HE TTOSIBUJIMCH OBbI B 60yI€E
OJ1aTONPHUSATHBIX YCAOBUAX. TAK YTO B CAHKITUAX
€CTb U MOJOKUTEIBHBII MOMEHT, HYKHO €I'0 TOJIBKO
T PABUJIBHO HUCIIOJIb30BATh.

BK: OgHaKO pAJ 9KCIIEPTOB I10JIaraeT, 9TO
CEKTOPAJIbHBIE CAHKIIHH MOI'YT CyIECTBEHHO
OI'PAaHHIUTH TPaHC(hEepP TEXHOIOTHI, B TOM
YHC/IE€ BRICOKOTEXHOJTOTHYIHOTO HE(PTEra30B0ro
cepBHCaA.

A.K.: Bor npumep. MHorocraaunrinbii I'PIT
ABJIAETCA COBPEMEHHOU TEXHOJIOTHEN. Elne

Ana Hawmnx KOMMaHUMN OTKPbIBAOTCA HOBblIE BO3SMOXXHOCTMU. VICTOpVIFI

of technologies, including high-tech oil and gas
service.

Andrey Korotchenko: Here is an example.
Multistage hydraulic fracturing is an advanced
technology. Yet, several years ago it was applied
quite seldom and only by international service
companies. And today it is applied on a large scale
all over Russia! There are domestic companies that
offer well completion services with an opportunity
of performing a multistage fracturing. There are no
mass technologies that Russians would not do! In the
offing we are going to find
out the results of tenders that
would define the volumes of

CBUOETENBbCTBYET, HTO KOrga K otaesibHbiM KOMMNaHUAM U flaXe CTpaHaMm

NPUMEHSNNCb CAHKLUMK, 3MOAPro, TO OHU BbIHYXAeHbl Obinn co3aaBaTh
BHYTPEHHME NPOM3BOACTBA, KOTOPbIE He NoSBUANCL Obl B bonee

6naronpvaH bIX YCJIOBUAX.

HECKOJIBKO JIET HA34/] €TI0 IIPOU3BO/INIIN OYEHD PEJIKO
U TOJIBKO MEX/IYHAPOAHBIE CEPBUCHBIEC KOMIIAHUHU.

A moCMOTpPUTE, KAK MACHITAOHO U IIOBCEMECTHO
MI'PIT cerogusa npousBoguTcsa B Poccun! Vxe

€CTb U OTEUYECTBEHHbBIEC KOMIIAHUU, KOTOPBIE
NPEAOCTABIAIOT YCIYTH IO 3aKAHYUBAHUIO CKBAKHUH
C BO3MOXXHOCTBIO IIPOBEJEHUSI MHOT'OCTAJUMHOI'O
I'PIT. Y1 ipyTryUX MaCCOBBIX TEXHOJIOI'UH, KOTOPBIX
HAIlIM HE BBIIIONIHSIIN Obl, HET! B 611kariiee Bpems
Y3KE TTOABITCSI HEKOTOPBIE PE3YJIBTATHI TEH/EPOB,
OyayT onpejiesicHbl OObeMbl pab0T HA 2015 rof, B
YACTHOCTH, B CETMEHTE OypeHUs. Mbl 6yJIeM 3TH
JIAHHBIE BHUMATEIBbHO AHAJIU3UPOBATH, IOCKOJIBKY
OypEHUE — OUH U3 CAMBIX KAITUTAJIOEMKHUX
cepsucos. [Torom nget KPC. 51 He fymaro, 4To 11
3TOT'O CETMEHTA BOZHUKHYT HEIPEOJOIUMBIE
CIIOKHOCTH.

BK: Bosabpnioe criacu6o u ycnexos Bam B
OPraHH3AIMH HOBBIX KOH(pepeHuii. Ham

KypHAJI HCIIPEMCHHO GYILCT OoCBE€IIATHh X XO/.

Becegosaa Anekcanap IIHPOKKOB, <BpeMs KOJITIOOHHTI2»
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work for 2015, for instance
in drilling segment. We can
analyze this data, as drilling
is our one of the most capital
intensive services. Then

the well workover comes. I
don’t think that this sector
is going to face insuperable
complications.

CTT: Many thanks! I wish you success in
organizing new conferences. Our journal will
surely be covering them.

By Alexander Pirozhkov, Coiled Tubing Times

Workshop Conference
"Innovations in Well Workover,
Sidetracking and Oil Recovery
Enhancement"

The event was held on September 17-18, 2014 in
Tyumen. It was organized by Innovation Technologies,
LLC, Tyumen Association of Oil and Gas Service
Companies, OAO Tyumengeologiya, Tyumen Oil Club
Non-Commercial Partnership.

The workshop conference addressed the following
issues:
 Innovation technologies in well workover,

sidetracking, oil recovery enhancement (well

intervention operations — selection of candidate
wells, planning, performing of operations, their



CemunHap-KoH(pepeHLUMNS
«AHHoBauuun B KPC n 3bC, NMHIM»

Meponpusatue Npoxoauo 17-18 ceHTabps
2014 ropa B TroMmeHH. OPraHu3aTOPOM BBICTYIIUIIO
OO0 «THHOBAIITMOHHBIE TEXHOJIOTUN»,
COOPraHU3aTOPaMHU — TIOMEHCKAA ACCOLUAL U
HEMTEra30CEPBUCHBIX KOMIAHUU, KOHCOPLIUYM
re0J0rOpPa3BENOYHBIX IPEANPUATHI
«Tromenbreosiorus», HIT «<HedTanon kiny6 TioMeHn>.

B pokyce cemunapa-xkoHdepeHITUY ObLIU
CIENYIOIINE BOIIPOCHL:
¢ MHHOBalMOHHBIE TexXHOJIOTrUU B KPC 1 36C,

ITHIT (reosoro-TexHUu4eCKHue MEPOIPUATUAL

HAa CKBAXKMHAX — OTOOP CKBAKUH-KAH/IUIATOB,

IIJIAHUPOBAHUE, IPOBEJIcHUE, aHau3 I'TM;

WHHOBAILIUOHHBIE PEMIEHUS B OOJIACTH

IIPUMEHSAEMOr'O OOOPYIOBAHU S, TEXHUKH U

TEXHOJIOTHH JIJIS1 PEMOHTA U BOCCTAHOBJICHUSA

CKBa’KWH; MHHOBAIITMOHHBIE PEMICHUS B

06JIACTU XMUMHUH HOBBIX MATEPUAJIOB U

nosbimenue 3 dexrusHoctu OI13, ITHIT u I'PTT;

NH(pOpPMATMOHHBIE TEXHOJIOTUH 1pu KPC);

* AproMarnsanus nporeccos KPC u 35C,

ITHIT (cynnepBaM3uHI — METOABI KOHTPOJIA U

YIPABJIEHUA TEXHOJIOTNYECKUX IIPOLIECCOB

PEMOHT4, BOCCTAHOBJIEHUS CKBAXXWH U UX

06pabOTOK; ABTOMATU3UPOBAHHOE OOOPYJOBAHUE

KOHTPOJIS U YIIPABJIEHUA TEXHOJOTUIECKUX

IIPOLIECCOB PEMOHTA, BOCCTAHOBJIEHU CKBAXXUH

U UX OOPA6OTOK; ITOBBIIIEHNE KAYECTBA

BBITNIOJIHAEMBIX TEXHOJIOT'HYECKHUX ONIEPAIUNA

IIPU PEMOHTE, BOCCTAHOBJICHHUH 1 O6PA60TOK

CKBa)XHH);

* ['€0nOro-TeXHUYECKHUE MEPOIIPUATUS 1A

SKCILIYATAUN CKBA’KUH BLICOKOBA3KUX HE(PTEN;
* PEMOHTHO-U30IAUOHHBIE pAa6OTHI — BBIOOP

TEXHOJIOTHMH, BbITIOJTHEHHUE PUP, aHA/113 KA4UeCTBa;
* Kontiobunrossle TexHonoruu npu KPC u 36C,

ITHIT.

B kOH(EPEHIINY NPUHAIN yUACTHE
npeAcTaBuTEM KoMnanui «J TYKOMJI-
WHXUHUPUHT», «[2311pOM HEPTH MIEIbD>,
«CeBepHe@rerasnpom», «PH-ITypredreras»,
«Hosibpbckoe VITHII», «benkamuedTb», HITO
«JTakep», «<TOMCKHEDPTh», «CAMOTIOPHEPTEOTAATA,
«TaznpomuedTh HTLl», «<KATOGbHEDTD»,
«HOBAT®K>», «fOrcon-Cepsuc»,
«TToMeHBIIPOMIeO(MHU3UKA», «[A3IIPOMHEPTH-
XaHToc», «<KATOEbHEDTD» u gp. OCHOBHYIO
AyTUTOPHUIO COCTABUIN UHXKEHEPHI IO PEMOHTY,
AKCIUIYATAIIUU CKBAKUH, ['€OJIOT'H U IPOU3BOJUTEIN
00OPYAOBAHUS JJISI JAHHOI'O CEIMEHTA PAbOT.

B rmporiecce MEpONIPUATUS AKCIIEPTHI JICTUINCH
CBOMMMU 3HAHUAMU, OITBITOM KU pCBYJ'[bTﬂTZlMI/I
BHe/IpeHM . BoceMb TEXHUYECKHUX CEKITHI
BMECTHJIN TOPSJIKA IBYX JIECATKOB JIOKJIA/IOB.
MeponpusTue 651710 IPUYPOYEHO K BBICTABKE
«HedTb 1 I'a3. TONJIUBHO-3HEPTE€TUUECKUHI
KOMILIEKC 2014», IPOBOAUBLICHCS B T€ XK€ 1ATHL B
TIOMEHU, U BKJIIOYAJIO B IPOIPAMMY €€ TIOCEeIeHueE. P

analysis, innovation solutions for well workover
and servicing equipment and technologies,
innovative solutions in new materials chemistry,
raising the efficiency of bottomhole treatments, oil
recovery enhancement, and fracturing operations,
information technologies for well workover
operations);

» Automatic control of well workover, sidetracking
and enhanced oil recovery processes (supervising —
methods of control and management of well repair,
recovery, and treatment operations, automated
equipment for well repair, recovery, and treatment
operations, increasing the quality of the above-
mentioned technological operations);

» Well intervention operations in heavy oil wells;

* Squeeze jobs — the choice of technology, performing
of operations, quality analysis;

» CT technologies in well workover, sidetracking and
oil recovery enhancement operations.

The conference was attended by representatives

of Lukoil Engineering, Gazprom Neft Shelf,

Severneftegazprom, RN-Purnegtegaz, Noyabrskoye

UPNP, Belkamneft, NPF Paker, Tomskneft,

Samotlornefteotdacha, Gazpromneft Scientific and

Technical Center, Katobneft, NOVATEK, Yugson

Service, TPG Service Company, Gazpromneft Khantos,

etc. The principal audience included service and

production engineers, geologists, and manufacturers
of equipment for the segment. During the event the
experts shared their knowledge, experience and
results of technology implementation. About a score of
reports was presented during eight technical sections.

The event was timed to the exhibition "Oil & Gas.

Fuel & Energy Complex 2014", which was held at the

same time in Tyumen and which was attended by the

participants of the conference.

The treasure of experience

Participants of the workshop conference
"Innovations in well workover, sidetracking and oil
recovery enhancement" share their impressions.

Vladislav Razgon, Head of Gas Production
Department, Severneftegazprom, JSC:

— Thanks to InTech, the event was organized on a
very high level. The program is very intense and there
are themes that are very interesting to us as subsoil
users. We plan to make offers on cooperation to some p
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3epHa onbiTa: oT 6p0H3OBbIX
A0 30J10TbIX

T'OBOPAT y4aCTHUKU CEMUHAPA-KOH(PEPEHITUU
«Aunosanuu B KPC u 36C, I[THIT»

Biaaaucaas Pa3roH, HA4aIbHUK CIYKOBI
06619 ra3a, OAO «CeBepHEPTEra3IPOM»:

— MeponpusaTue OpraHu30BaHO HA OYEHb
BBICOKOM YpOBHE. Crtacu6o MtTex». [IporpaMmma
HACBIIIEHHAs, €CTb TEMBI, KOTOPBIE HAM, KaK
OPEANIPUATHIO-HEAPONONb30BATENIO, OU€Hb
MHTEPECHBIL. MBI IJIAHUPYEM BBIXOJUTh
C IPEJJIOKEHUAMHU O COTPYTHUUECTBE K
HEKOTOPBIM U3 TEX KOMITAHUI, KOTOPBIE
3[1E€Ch IPEICTABUINA CBOU IOKJIAJbL.

OILIEHUBAEM MTOE3AKY HA 3TO MEPONPUATHE KAK
OPOAYKTHUBHYIO U HAJIEEMCS, UYTO €€ PE3YIBTATHI
HAaM PEAJIBHO IPUTOAATCA B padoTe. Hanbomnbee
BIIEUYATIIEHHUE HA HAC IPOU3BEIA HH(POPMAL U,
NPEACTABIEHHAA 3/IECh KOMITAaHUEN «CEPBUCHBIN
neHTp CbM». MBI YBUZEIN Y HUX T€ TEXHOJIOI'UH,
KOTOpPBIE OYAyT HAM, KaK JOOBIBAIONIECH
OPraHU3ALUH, ITOJIE3HDL

Hpuxa ExdumoBa, HHKXECHEP-KOHCTPYKTOD,
3AO «Cub Tperig CepBUCH:

— Bonpocsl 371€Ch O6CYXKJANHUCh UHTEPECHEIE,
AKTYaJbHBIE. fI BBICTYIIA/IA C JOKIAJOM
«TexHM4YeCKHe CPEACTBA IS IPOBEICHUSA
TEXHOJIOrn4ecKux onepanuu 3bC», 1 MeHA Kak
JOK/IAaQ4UKa II0OPAA0BAJIA AUCKYCCH, KOTOPYIO
BBI3BAJIO MOE BBICTYIIJIEHHUE. A KAK CITyIIATENA
MEHS O4YEHB BIIEYATINII JOKIA] «HOBBIE
TEXHUUYECKHUE PEMIEHUA B OOJIACTHU OYPHUIIbHBIX,
o6cagHbix Tpyo u HKT», npencraBnennbiii TMK.
HMunosanyonHble HKT ¢ OKPBITHEM, O KOTOPBIX
BEJIACh PEYb, OYAyT BECbMa BOCTPEOOBAHBI JIJIS
KPC. &T0O O4€EHD NEPCHEKTUBHOE HAIIPABJIEHUE.

Muxana TepeHTheB, CTAPIINN CICIUATUCT
O pa3paboTKe TeXHOJOTUH, 3AO «3M Poccus»:

— Y M€HA XOPOIIEE BIIEYATIEHUE CIIOKUIOCH
HE TOJIBKO OT CAMOT'O CEMUHAPA, HO U OT
TOU JUHAMUKH, KOTOPYIO 3TO MEPOIIPUATHE
Pa3BUBAET HA IPOTAKEHUH HECKOJIIBKUX JIET.
51 He BriepBBIE IPUHUMAIO B HEM YY4CTUE U
XO4Y O3APABUTb OPTraHU3ATOPOB C TEM, YTO
OHM NOAJAEPKUBAIOT BBICOKHI YPOBEHD 3TOI'O
MEPONPUATHA U HE CAAIOT O3UIIUNA HU B
NPEACTABUTENBHOCTH, HU B KOMIIETEHTHOCTH
JOKJIAZTYUKOB, HU B HAKAJIE UHTEPECA K
O06CYXKJA€MBIM BOIIPOCAM. B KaXJOM 13 IOKJIA10B
COJEPIKAJIMCh 3€PHA PA3HOU LIEHHOCTU — OT
OPOH30BBIX /10 30JIOTHIX. TAKHE KPYITUHKMU OIbITA —
TO, PAJIX YETO MBI, CIIELIUAIUCTDIL, ¥ IIOCEMAEM
NOJO6HBIE MEPONPUATHUA. KOJIJIEKIIUIO 3TUX
METAJJIOB 51 yBOXY C CO601. ©
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of the companies, which submitted their reports here.
We assess this trip as a very productive event and
hope that we will be able to use its results in our work.
We were especially impressed by the information
presented by SBM service center. We saw the
technologies that would be useful to us as a producing
organization.

Irina Yelfimova, Design Engineer, Sib Trade
Service, CJSC:

— Very interesting and relevant issued are discussed
here. I submitted a report "Technical means for
sidetracking technological operations" and as a
reporter I was very happy to see my report prompts
a hot discussion. And as an attendee, I was mostly
impressed by the report "New technical decisions for
drilling, casing and lifting pipes" submitted by TMK.
Innovative coated tubing described in the report will
be in high demand during well workover operations.
This is a very promising field.

Mikhail Terent’jev, Senior Specialist, Development
of Technologies, ZM Russia, CJSC:

—I'have a very good impression not only from the
workshop, but also from the dynamics demonstrated
by the event during the recent years. This is not the
first time I am taking part in it and I would like to
congratulate the organizers on supporting a high
level of the event in terms of representation and
competence of the reporters, as well as the degree of
interest in the issues discussed. Every report contained
some valuable information. This treasure of experience
is what we, specialists, are looking at such events and
what we absorb fromit. ©




25-29 maa 2015,

Mimnosammonmsie  MECTO NPOBEAEHUSI:
TeXHOAOTHI Pecnybanka Kpbim, T. SIATa

CEMUHAP-KOH®EPEHLLIASI

MHHOBALUMOHHbIE peLueHus B o6AacTtu KPC,
P, FTHKT, BHYyTPUCKBAXXUHHbIE PAOOTHI
M CYNepBAN3UHT B TOPU3OHTAAbHbBIX
> M PA3BETBAEHHbIX CKBAXKUHAX

- 5 — |
YL - ’ - " AAS1 yHOCTHS1 B CEMUHAPE-KOHPEPEHLIMM MPUAQLLIAEM UHKEHEPOB MO | a0
' TKPC, nHxeHepoB Mo BypPeHUIO, MHKEHEPOB MO A0DLIYE, TEOACTOB U AP. | :H"fi h.ﬁ ,

B xoA€e CEMUHAPO-KOHDEPEHLIVN SKCMEPTh MIOASASTCS CBOVMMM
3HOHWSIMM, OMbITOM U PE3YALTOTAMM BHEAREHMS

OBCYXAAEMbIE BOMPOCH!:

Tenemetpus npu KPC, CT1O, OT13, PUP, TAyLLEHUN, AOBUABHBIX PABOTAX; |- ot =R

NOBUAbHbIE PaBoThI B [C, PIC, 3BC;
GUBNKO-XMMMYECKME OBPABOTKN IC;
ocBoeHue [C;

rEOAOTMYECKME NCCASAOBAHWS TC;
cynepsananHr TKPC;
MC ropr3oHTAABHbBIX CKBAYKH BO BPEMSI PEMOHTQ;

[BP B ropn30OHTOABHBIX CKBAXKMHAX BO BpeMst TKPC;

1. '”_ ¥ s S PEMOHTHO-N3OASILIMIOHHBIE PABOTHI B FOPU3OHTAABHBIX CKBDKMHAOX;
oy ! i:*h. L X ..?‘ *
M“__ FAYLLEHME FOPU3OHTAABHBIX CKBADKH;
e 2 TEXHUKA AN MPOoBeAEHNS TKPC B rOpU30OHTAABHBIX CKBCDKHAX;
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060pYAOBAHME AAS MPOBEAEHMS TKPC B rOp30OHTAABHbBIX CKBODKMHAX;
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...*"' OrbIT MPOBEAESHW CAOXKHbBIX PEMOHTOB B TOOU3OHTAABHbIX CKBAXKNHAX;

pa3bypuBaHME NopPToB [PIT;
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cepBUCHbIE PaboThl MO TKPC B rOpr3OHTAABHbBIX CKBOMKMHAX.

http://togc.info/

+7 (3452) 534-009




15-17 Anpens, 2015, The Meydan Hotel Dubai

h MEXQYHAPOAHbIA HEDTETA30BbIF CAMMMT
v KOHTMHEHTANLHLIA X

| APKTHYECKMiA LWENLD

HoBble ropu3oHThLI HedpTerasoBon oTpacnu...

HoBble KOHTaKTbl ¥ HOBbIE BO3MOXHOCTW...




«CTPOMTEJIbCTBO U PENIOHT CKBAYXMH - 2014»

C 22 o 27 cenTaA6p:a 2014 roma B ropoje-
KypopTe AHaIe NPOXOANIIA €XKETOJHA
MexAyHapOAHAS HAYYHO-IIPAKTHYECKAS
KoH@epeHIs «CTPOUTEIBCTBO M PEMOHT
CKBAXUH — 2014», IpOBOAUMAA B PAMKAX IIPOEKTA
«HepHOMOPCKUE HEPTErA30BbIE KOH(PEPEHI U,
MeponpusaTre NOCETUIN PYKOBOJUTEIN U BELYIITUE
CHENUANTUCTBI HEPTEra30400BIBAIONTUX U CEPBUCHBIX
KOMITAHUH, IIPEANPUATHIN — IIPOU3BOAUTEIICH
OPOAYKIIMU JIJIS1 HEPTETA30BON OTPACIIH, HAYYHO-
UCCJIEJOBATENBCKUX U IPOEKTHBIX HHCTUTYTOB,
HAyYHO-TEXHUUYECKUX LIEHTPOB X YHUBEPCUTETOB CO
BCEX YTOJIKOB Poccum.

C NPUBETCTBEHHBIMHU CJIOBAMU OT JIULIA
KOMMAHUI — OPTAHU3ATOPOB KOH(MPEPEHITNN
BBICTYITHJIN T€HEPAIBHBIH TUPEKTOP HAYIHO-
MPOU3BOACTBEHHON (pupMbl «<HUTIO» B.M. CTpOraHOB
Y U3/JJATEIb OTPACIEBOrO AaHAJIMTUYECKOT'O Ky PHAJIA
«Hedrerasosas sepTukanp> CH. HUKUTHUH.

IToBecTKA HS pabOdrX 3aceaHu popyma
BKJIIOYAJIA B C€6s IOKJIA/IbI, KPYTJIBIE CTOJBI,
NPE3EHTANUH TEXHOJIOTUHA, HOBOI'O O60OPYJAOBAHUSA,
MAaTEPHUAJIOB U XUMUYECKUX PEATEHTOB.

Pabouas armocdepa popyma CioCOOCTBOBAIA
KOJUIEKTUBHOMY OOCYKAEHHIO U PEIIEHUIO PSA1A
AKTYaJIBHBIX IPO6JIEM HE(PTETA30BOU OTPACIIH.

COCT4B Y44CTHUKOB KOH(PEPEHITUH ObLIT
MPEACTABJIEH TAKUMU HE(PTETA30100bIBAIOIIUMHA
KoMnaHUAMH, Kak OAO «HK «PocHe(P T,

OAO daznpom», OAO «CypryTtHedTeras»,

OAO «HK <JTIYKOWJI», PYII «ITO «BenopycHedTh»,
OAO AHK «bamuedTb», OAO I'a3mpom HEPTH»,

OAO «Opendbypraedrtb», OOO «MIpKyTCKasd
HedTAHAI KoMITaHus», OO0 «PH-IOrancknedreras»,
3A0 «PH-lenbd-Adansaurt Boctok», OO0 «CK
«PYCBBETTIETPO» u p.

Taxsxe Ha PopyMe ObLIN HIUPOKO NIPECTABICHBI
CEPBUCHBIE KOMITAHUHU U IPEATIPUATUA-
npoussoauTenu: TOO «CBIT «<KazsMyHnaril'azbypenue»,
00O «bypenne», OO0 «Hedrecepsuc», Vallourec
Drilling Products, OOO «HITI® JTakep», OOO JOrcon-
Cepsuc», OO0 «HK «Macrtep-Hedp1p», OO0 JTHK-
Cepsuc», OO0 «HIT® «<AMK l'opuzonT», OO0 «HI1D
«BHUUT'MC-3TK», OOO «HIIIT «bYPUHTEX>,
3A0 «OMK», OO0 «HTII3 UrxuHUpPUHT», OO0 «Terac»,
3A0 «CublIpomKomi-next», OAO «OXK «YPAJIXHM>»,
3A0 «Kapb6okam» u ap.

AKTHBHOE Y4aCTHUE B pabOTE KOH(PEPEHITUHN
MIPUHSIN NPEACTABUTEN HAYYHBIX IIEHTPOB:

00O «HK «PocredTs HTL», OOO JTa3znpomHedTh
HT1L», ®T'BOY BIIO «PT'Y HedTH 1 raza

umenu .M. T'y6kuHa», UHCTUTYT HEPTH, I'a3a U
sHepretuku GPI'bOY BIIO «KyoI'TY» u ip.

B paMKax KOH(EPEHIINU COCTOSJIOCh OTKPBITOE
32CEIAHUE KPYIJIOT'O CTOJA «<AKTYaJIbHBIC ITPOBIEMBbI
MIPOEKTUPOBAHUS, CTPOUTENBCTBA U PEMOHTA
HE(TEra30BbIX CKBAKUH B YCJIOBUAX CEKTOPATBHBIX
CAHKITHIT».

POCCMMNCKMWN HEDTErA30BbiA CAMIVINT

«TPYAHOWU3BJIEKAENIDIE

MHETPAAMLUMNOHHDIE 3AINACDbDI»

24 cenTaA6ps 2014 roga B MOCKBE IIPH MOJIEPIKKE
Munnpupozasl Poccru 1 POCCMICKOro ra3oBoro
OO6IIECTBA COCTOSJIOCH CIELIMAIM3UPOBAHHOE
MEPONPHUATHE A1 PYKOBOAUTEIIEH 1 CIIEIIUATHUCTOB
HedTEerazoBou oTpaciau — POCCUUCKHUT
HEPTETA30BBIN CAMMUT «IPyTHOUSZBIECKAEMBIE U
HETPAAULIMOHHBIE 3a1ACHI.

MeponpusaTtue npuobpeso 0COOYIO
HONYISAPHOCTb X BOCTPEOOBAHHOCTD HA
(pOHE BBEJJEHHBIX CEKTOPAJIbHBIX CAHKIIUI B
CErMEHTAX: ITTyDOKOBOJHOE OYpEHUE, Pa3pa0OTKA
APKTUYECKOrO MIENb(Ma U CIAHIIEBON HEPTH.

IIporpamma caMMuTa ObLJ1a CPOPMHUPOBAHA
UCXO/AS U3 MOTPEOHOCTEN OTPACIEBBIX KOMITAHUN
Y BKJIIOYAJIA B C€O KAK CTPATETUUECKUE, TAK U
TEXHUYECKHUE BOIPOCHL.

B paMKax 1eJI0BOY IPOTrPaMMbI CAMMHTA ObLIN
OPraHU30BAHBI KPYIJIBIE CTOJIBL:

e T'uapopasphIB IJIACTA;

¢ Kosrrio6uHr;

* BBICOKOBA3KAsA/TAXKENAS/OUTYMHAS HEPTh;

* ADKTHMYECKUHA U KOHTUHEHTAJIBHBIMN MIENbO.
DOopMaT MEPOINPHUATHUSA BKIIOYAIL B CEOSI TAKKE

(POKYC-BBICTABKY MHHOBAIIMOHHBIX PEMIEHUH.
KiroueBnble CIIMKEPDI J€JI0BOU IPOIrPAMMBIL:

Y. IlImans (pe3ugenT Cor3a HEPTETra30IIPOMBIIII-

JIeHHUKOB Poccun), K.B. CTprkHEB (PYKOBOJUTEb

npoekTHOro odpuca TPM3 OAO «'a3npom HEDTD»),

AM. MacrenaHosB (PyKOBOAXUTENb AHAJIUTUYIECKOTO

LEHTPA — 3aM. fupexrTopa MHOU PAH),

M.IO. 3y6koB (nupexrop OO0 «3ammajHO-

CHUOMPCKUN reOIOTUYECKUN 1ieHTp), FO.I1. AMIIUiIos

(mpodgeccop MI'Y), M.JI. HeuaeB (JUPEKTOP 1O

KOHCaJITUHTY B Poccum THS), a Takke MHOTHE

JPYTHE 3KCHEPTHIL.

>
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KOH®DEPEHIINMI 11 BbICTABKI



KOH®DEPEHIIWMHW 11 BbICTABKIA

9 oxTaAOGP: 2014 roma B oTesie Intercontinental
Moscow (MocKBa) cocTosach IX MexayHapoaHas
koH(pepeHnus «Hedrerazosslii cepsuc B Poccun»
(«Hedrerascepsuc-2014»). Ha cBO€EM eXXErogHOMN
BCTPEYE C 3aKA3YUKAMHU BEAYIINE HEPTECEPBUCHBIE
KOMIAHUHM OO6CYJUIN COCTOSTHUE OTPACIIH.
OCHOBHBIM BOIIPOCOM KOH(PEPEHITUU 3TOI'O I'O/1d
SIBUIACh IPAKTHUKA PAGOTHI B YCJIIOBUAX OCTIOXKHEHU S
OTHOIIEHUH C 3aI1a/10M, BBISIBJIEHHE C1A0BIX MECT

B POCCHUHCKOM HE(TECEPBUCE, JTIOKATUIAITUU

- hE CRTRERA J14
0 PSR N, RACKCRR,

IAY

14-16 oKTAGPSL COCTOATACH POCCUIICKAs
TEXHUYECKASI HEPTEra30BasI KOH(MPEPEHITUA
U BbIcTaBKa SPE 110 pa3seike u JoobIue,
OpPraHu30BaHHAA O6IIECTBOM HHXXEHEPOB
HeTEra30BOU NPOMBIILIEHHOCTH (SPE) n
kommanuen Reed Exhibitions. Meponpusarue
roceTusio 6osnee 3300 cnenuanucToB U3 30 cTpaH
MHPA, KOTOPBIE OOCYANIN HAUOOJIEE AKTYAIbHBIE
BOIIPOCHI U 325a491 OTPACINA HA CETOAHAIIHNN JIEHb.
DTO HAUOOJIBIIIEE KOJIMYECTBO MTOCETUTEEN 32 BCIO
HUCTOPHIO MEPOIIPUATHA U IIPEBBIIAET JAHHBIA
nokasatesb 2012 roga Ha 15%.

Bonee 80 BeAymMX KOMITAHUI TPUHAIN y4ACTHE
B BBICTABKE: ['a311pOM HEPTB», «TaTHEDTD,
Baker Hughes, Halliburton, Roxar, Schlumberger,
Weatherford n gp. CHOHCOPBI MEPONIPUATHSA:
«PocHedTH> 1 Schlumberger (ITaTHHOBBIE
cnoHcopswl), Baker Hughes n Roxar (3onoTsie
cnoHcopswl), Chevron 1 Weatherford (CnoHCODBI).

Boisee 530 peneratos u 250 CTYyJIEHTOB
MOCETWIN KOH(PEPEHITHIO, ITIABHAS TEMA KOTOPOH —
JTopepKaHNUE U ONITUMU3ALIHS JIOOBIYH —
IIPEOIOIIEHUE CIOKHOCTEN C IIOMOIIBIO TEXHOJIOT N>
— OblLJ1a BBIOPAaHA IPOIPAMMHBIM KOMUTETOM
KOH(PEPEHIIMU KAK HAMOO0JIEE BAXKHAS 32/1a4d KAK
J71s1 Poccuu, Tak U 15l APYTrUX JOOBIBAIONIUX CTPAH.
DTOMY INIABHOMY BEKTOPY MEPOIIPUSTUS ObLIN
HOCBsAIIEHbI 60ee 140 TEXHUYECKUX TOKJIA/I0B,
BKJIIOUUBIIIHE B CE6SI TAKHE TEMBI, KAK: HOBBIC
MOAXO/IbI M TEXHOJIOTUH MO JEPKaHU S JOOBIYH 151
MECTOPOXKICHUN HA IO3AHEN CTAJUU PA3PAOOTKY,
HETPAJAULIMOHHBIE U TPYAHON3BJICKAEMBIE 3AI1AChI
HE(TH U ra3a, KOMIIJIEKCHOE OCBOCHHE HOBBIX

L e
rj’i‘ o
| e |
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IX MEXXAVHAPOAHAA KOH®EPEHLIMA
«HEDPTEFA3CEPBMNC-2014»

BOJIEE 3300 CNMELIVAJINCTOB HA INTABHOM
TEXHUYECKOM COBbITUN HEPTEFA30BOMN
OTPACJIM - SPE RUSSIAN OIL & GAS 2014

TEXHOJIOTUH U O00PYAOBAHHS. Bbli1a 06CYXEHA POJIb
OPTraHOB BIACTH U 3AKA3YUKOB B (DOPMHPOBAHUN
HE(MTECEPBUCHOTO PBIHKA, YIIPABIECHHE
3P PEKTUBHOCTHIO HEPTECEPBUCHOTO MOJIPATUHNKA
B KPU3UCHBIX YCIIOBUSX.

Ha xoH(pepeHIUY ObLIN NTO/IBE/ICHBI UTOT'H
OIpOCa HEPTAHBIX KOMIIAHUH 32 2013 rog 1
OOBABJIEHBI TyYIIHE HEPTECEPBUCHBIE MOAPANYNKH
B HOMMHanusax: oypenue, TKPC u 35C, I'PI1,
LEMEHTHUPOBAHNE CKBAKNH, cericMopassenka u I'PC.

MECTOPOX/AeHUI BocTounon Cubupy, AAmana u aip.,
IIPOMBIIIEHHAS U 3KOJIOT'MYECKAS OE30I1ACHOCTb.
B BBICTABOYHOM 34J1€ TAKIKE IIPOILJIN CECCHUU IO
O6MEHY 3HAHUSIMHU, KOTOPBIE OBLIN JJOCTYITHBI BCEM
TMOCETUTESAM SKCITOZUITUMN.

3a gHU paboThl KOH(PEPEHIINU 1 BBICTABKHU
COCTOSITIOCH 3 TIJIEHAPHBIX CECCUH, TIPEACTABICHHDBIC
16 crTUKEpaMu ¥ MOJIEPATOPAMHU — MIPEICTABUTESIMHU
BEAYIINX POCCUUCKUX U 32PYOEKHBIX KOMIIAHUI,
TaKUX Kak «TtomeHHVHWrunporas», THHII,
JTIYKOWJI-UHAKUHUPUHT», Salym Petroleum
Development, Schlumberger, K3, «TatTHUIIMHe)TH>
u Halliburton. «<KOMIIJIEKCHBIH IIOAXO/ K OCBOCHUIO
MECTOPOXK/ICHUI YITIEBOJIOPO/IOB», «<PEHTAOEIbHbIE
TEXHOJIOI'MU BO3BPATA B PA3PAOOTKY 3PETBIX
MECTOPOXK/EHUI», I IpPUMEHEHUE AHATIUTHUECKOTO
MOJIC/IMPOBAHUSA JIJIS 3AME/IJICHUS T1A/ICHUS
JIOOBIYU /11 MECTOPOK/ICHUI HA IO3/THEN CTa U
Pa3paboTKNU» — 3TO JIUIIb HEKOTOPHBIE U3 JJOKJIA/IOB,
MIPE/ICTABJICHHBIX BO BPEMS CECCUH.

[Tynwut JxamMuaKa, BULle-TIPE3UICHT
JIEIapTAMEHTA HHTETPUPOBAHHBIX IIPOEKTOB IO




HEOTENA30BA
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3anasgHoMy HOJIyIIapHIo KoMnaHnuu Baker Hughes,
POKOMMEHTUPOBAJ PA6OTY KOH(PEPEHITUU

U BbICTaBKU SPE Tak: «Takue MeponpusTus,

Kak Poccurickas TEXHUYECKasa HE(PTEra30Bast
KOH(pEpEeHIIHS U BbICTaBKa SPE 110 pa3seike u JOObI4e
OPEACTABIAIOT COO0M YHUKAIBHYIO INIAT(POPMY

JUIs1 OOMEHA ONBITOM, 3HAHUAMHU, TEXHOJIOTUAMU U
UIEAMU. DTO MEPOIPUATHE, HA KOTOPOE COOUPAIOTCS
CHELUAIICTHI CO BCET'O MUPA, PA6OTAIOIIHE B
Pa3IUYHBIX C(PEPAX OTPACH, CIIOCOOCTBYET
COTPYAHUYECTBY, PE3YIBTATOM KOTOPOT'O ABJIAETCS
OOMEH 3HAHUSAMHU U BHEJIPEHHUE UJIEU B T€ C(PEPHL, TIE
OHU HE 6bUIN paHeEe OIPOOOBAHBL. B3aUMHBIN OOMEH
UH(pOPMALUET, A TAKXKE BO3SMOXXHOCTD YCTAHOBJICHUS
HOBBIX KOHTAKTOB C KOJUIETAMH ITO OTPACIIH,

JeaeT POCCUICKYIO TEXHUYECKYIO HE(PTETA30BYIO
KOH(PEPEHIIUIO U BBICTAaBKY SPE o pa3seske u
IO6BIYE 0OS3ATETBHOM AJ151 ITIOCEIICHH ST,

B nepBbIii 1eHb MEPOIIPUATUA COCTOAIACDH
TOPXKECTBEHHAA LlepeMOHNA BpyYEHUA
peruoHaJIbHBIX HAarpaJ SPE, Ha KOTOpOM NNpU3HAHNE
32 IPO(PECCUOHANIBHBIE JOCTUXEHHU U BKJIA]] B
pasBUTHUE HEPTETA30BON OTPACIIN OTYIHIN
14 cnenuanrucToB, 4 TAK)KE KOMITAHUSA
OAO JTYKOWJI» — 32 MOA/ICPKKY U passuthe SPE
Ha KOPIOPAaTUBHOM YPOBHE.

B 3TOM roziy BepBbI€ B PAMKAX KOH(DEPEHIINHU U
BBICTABKH OBLIA OPIAaHU30BAHBI IBA KPYIJIBIX CTOJMA:

«BOnpoCe! anpo6ar vy HOBOH KJIACCU(PUKALTHN
3anacoB YBC PO», ipoBeIcHHBIN COBMECTHO ¢ PBY
I'K3, a Tak>Ke KPYIVIBIE CTOJI ITO ITPOMBIIIJIEHHOMN

U 3KOJIOTUYECKON OE€30ITACHOCTHU «YIIPABJICHUE
PEATNPOBAHUEM B UPE3BBIYANHBIX CUTYAIUAX B
ycnosusax Kparinero Cesepay.

TemaTuyueckue o6eabl, COCTOSBIINECS
14—15 OKTAOPA, 6GBLIN ITOCBAIIEHBI TEMAM
«MukpocericMuaeckui MonutTopunr MCI'PIT B
pEAIBHOM BPEMEHH KAK CIIOCO6 YMEHBIIEHUSA
OO6BOHEHUSA CKBAKHH> U <[ JepCIIEKTUBHBIE
TEXHOJIOI'MU KOMIUIEKCHOI'O TEPMOOAPUUIECKOTO
BO3/JEUCTBUA HA IUIACT JJ1 Pa3pabOTKU
TPYJHOM3BJIEKAEMBIX 3A11ACOB HE(DTU U I'a3a>.

B 3ak/1109UTENBHBIN IEHD MEPOIIPUATUA COCTOAIICA
CEMMHAP JJIs yIUTENEN O01e00pa30BATE/IbHBIX
Ko — Energy4Me, 11e/1b KOTOPOT'O — IIPUBJICYCHUE
MOJIOZIOT'O ITOKOJIEHUS B OTPAC/Ib, PACIIPOCTPAHEHUE
MHPOPMALIUN O HEPTETAZ0OBOM JIEJIE CPENH
y4aIuxcs. B mporiecce ceMruHaApa YYUTEII TTOTYYUIA
BO3MOKHOCTB JINYHO ITOYYACTBOBATD B NIPAKTUYECKNUX
OMBITAX U Y3HAJIU O HOBBIX METO/IMKAX OOYy4EHUA
B MHTEPAKTUBHOM, UHTEPECHOM JIJI1 MOJIOZIOTO
nokosneHus popmare. 1o OKOHYaHUN CEMUHAPA BCE
Y4YACTHUKHU MOJIYYUIN MATEPHUAIIBL, KOTOPBIE 3ATEM
CMOTYT MCHOJIb30BATh HA YPOKAX.

KOH®EPEHIIM N 11 BbICTABKI

X1l MEXXAVHAPOAIHbIN ®OPYM «CEPBMUC

N OGOPYIOBAHME ANA HE®GTErA30BOMN
OTPAC/IN POCCMM - 2014»

16-17 oxTabpsa 2014 roxa B oresie «<HUKOIbCKAs»
(MOCKB2) COCTOSITUCh TEXHUYECKHUE CEMHUHAPBI U
XIII Mesx1yHapOoaHBbI (hopyM «CEPBUC U
060pPYAOBAHUE JIs1 HE(PTETA30BOU OTPACIN
Poccum — 2014».

MepOonpUsITHE SBJISIETCS BAKHBIM COOBITHEM
POCCHICKOTIO HEPTEra30BOTO M HE(PTECEPBUCHOT'O
PBIHKOB M IPOBOJUTCSA €XETOAHO € 2003 roaa.
DOpyM NOCBAIIEH O030PY TEHACHITUN PA3BUTUSA
HEPTECEPBUCHON OTPACIHN B TEKYIIEH

3KOHOMHYECKON CUTYALIUH, AaHATIU3Y HOCIETHUX
JOCTHKEHUI UHTYCTPUH, OOCYKIEHUIO CTPATET U
COXPAHEHM PBIHOYHBIX ITO3UIIUU U BO3MOKHOCTEN
HOBBIIIEHUS 3(POEKTUBHOCTH OU3HECA KOMITAHUI —
MOCTABIIHUKOB HE(PTEMPOMBICJIOBOI'O CEPBUCA U
060pyIOBaAHMA. MEPOIIPUATHE €5KETOTHO COOUPAET

Ha OIHOM IJIOIA/IKE TOMI-MEHEKEPOB POCCUICKUX U
MEXKAYHAPOAHBIX KOMITAHUIL: OIIEPATOPOB, BEAYIUX
UT'POKOB CEPBUCHOIO PBIHKA, IPOU3BOJUTENEN U
MOCTABIIMKOB OGOPY/IOBAHUS, MHBECTUITUOHHBIX, P
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IOPUINYECKUX, CTPAXOBBIX ¥ KOHCAJITUHIOBBIX

OpPraHU3aIINI.

PBIHOK HE(PTECEPBUCHBIX YCIYT B 2014 rony
peTEPIE 3HAYNTEIbHBIE U3MEHEHUS:

e Mexy KpyITHenuen pocCUcKOn HehTera3oBor
KOMITaHUET «POCHEPTH> U CEPBUCHOU HOPBEKCKON
xomnanuelt North Atlantic Drilling npon3zoren
OOMEH AaKTUBAMH, B PEIYNIBTATE YETO HA POCCUHCKOM
OyPOBOM PBIHKE NOABUICA KPYITHBIA UTPOK C
OOBIINM 6YPOBBIM IAPKOM (6onee 150 6ypOBBbIX
CTAHKOB) M 5-JIETHUM KOHTPAKTOM Ha
MECTOPOXKAEHUAX «PocHe(TH>. [ToAgBneHnE
HOBOI'O MT'POKA, aKKYMYJIHPYIOIIETO B IOTEHIIAATIE
4,5 MJIH M IIPOXOJIKU B 6yPEHHUH, MOXET UMETH
3HAYUTEJIBHOE BIMAHUE HA OCTAJIBHBIX UTPOKOB
OTPACIIM.

¢ [IpOmOIIKAIOMAACA KOHCOMUAUA AKTHUBOB
JOOBIBAIOIINX KOMITAHUI IIPUBEJIA K YBEJTMUYEHUIO
JIOJIN «COOCTBEHHOTI'O» CEPBHCA B OOIIUX OObEMAX
HEPTENPOMBICJIOBBIX PAOOT.

* B pe3ynbrare CEKTOPAIbHBIX CAHKIIUHI CO CTOPOHBI
CIIIA 1 EC MHOTrHM€E TEXHOJIOTUU B HEPTEIIPOMBICIIE
OCTAJIMCh 3aAKPBITBIMM KAK JIJISI CEPBUCHBIX, TAK
U JUIA JOOBIBAIONIUX KOMITAHUH, YTO MOXET
HEraTUBHO CKA3AThCS KAK HA 0O'beMaX JOOBIYN
YIJIEBOAOPOAOB B PM, TaK 1 HA BBIPYYKE CEPBUCHBIX
KOMITAHHH, B KOTOPBIX IMOCIEJHHUE IIATh JIET POCIA
JIOJIA BBICOKOTEXHOJIOI'MYECKUX OTIEPALUI, B
TOM YUCJIE C UCTIOIb30BAHUEM MHOCTPAHHBIX
TEXHOJIOT'HH.

B HOBBIX YCJIOBUAX UTPOKH HE(MDTENTPOMBICIOBOT'O
PBIHKA OIYYAIOT KAK HOBBIE BO3MOXXHOCTH JIJIS
pOCTA, TAK M CTAJIKUBAIOTCS C HOBBIMH YI'DO3AMU
JUIsL GU3HECA, 9TO TPEOyET IEPECMOTPA CTPATEr U
NPUCYTCTBUA CEPBUCHBIX KOMITAHWUIA HA PBIHKE PO.

O630py TEHACHIIUH Pa3BUTHS HE(PTECEPBUCHON
OTPAC/IN B TEKYIIEH SKOHOMUYECKOU CUTYALINH,
AHAINU3Y NOCJIETHUX JOCTHKEHNUHN HHAYCTPUH,
OBCYXIEHUIO CTPATETUI COXPAHEHHU S PBIHOYHBIX
MO3UIIUI U BO3MOXKHOCTEHN TOBBIIIECHU S
3P PEKTUBHOCTU OU3HECA KOMIIAHUN — IIOCTABIIUKOB
HE(TENPOMBICIOBOI'O CEPBUCA U OOOPYIOBAHUS U
OBLJI TOCBAIIEH He(DTECEPBUCHBIH (popyM RPI
16—-17 OKTA6PSI.

Cpeny CIIUKEPOB TEXHOJIOIMUYECKOTO (DOKYC-AHS
(17 okTa6ps1) 1 6usHec-popyma (18 OKTAOPs) OpLIN
IO.A. CraHKeBUY, 3aMECTUTEIIb IIPEACENATES,
KomureT o 3HepreTUIeCKOM IOJIMTUKE U
3HEProadHEKTUB-HOCTU POCCHUIICKOTO COI032
MPOMBINUIEHHHUKOB U IPEIIPUHHMATENEH,

WL.IT. Iy poB, reHepaabHbIN JupeKkTop, PI'Y
TF'ocynapcTBEHHAsI KOMHUCCHSA IO 3a11aCaM IPUPOAHBIX
UCKOIAeMBIX; A.I. CUTIHKOBA, JUPEKTOP IO
3HEPreTHKE U IPUPOJHBIM pecypcam 1o Poccuu u
Cpenneri Azun, EBponeiickuif 6aHK pEKOHCTPYKIIUH
u passutus; M.IL [Tace4HUK, reHEPAJIbHBIN JUPEKTOP,
«TasmpoMmHedTh-HedTecepsuc»; Pobept Pajikc,
JUPEKTOP I'PYHILI PA3Pa0OTKHU HETPAAULIMOHHBIX
PECYPCOB, AUPEKTOP IO CTPATETUIECKOMY
MapkeTunry, Weatherford; BH. THu6uus,
3AMECTUTEND AUPEKTOPA AETAPTAMEHTA
UHXXUHUPHHTA 6ypenus, CamapaHUITHHeD T
(«PocHE(DTH»); L. A. AXMAaZIEHUIITNH, PyKOBOJUTED
I'PYNIIBI MOHUTOPHHIA IPOEKTOB IO PA3Pa0OTKeE
TPYJHOU3BJIEKAEMBIX 3a11aCOB, PUTSOK, u aipyrue
ABTOPHUTETHBIE SKCIIEPTHI.

B paMKax MEPONPHATHA NPOIIJIA IEPEMOHUSA
BpyueHus VII Orpacnesort npemun «OFS Awards
— 2014», eXXE€TOHO NPHUCYKIAEMOM HanboIEE
WHHOBAITUOHHBIM U YCIIENTHBIM HEPTECEPBUCHBIM
KOMITAHUAM CTPaHBL. BpeH-CrioHCOpaMu IPEMUH
«OFS Awards-2014» saBnsioTcsa kommanuu Uomo
Collezioni n I Tomyrap».

«MHTEJIJIEKTYAJIbDHOE MIECTOPOXXAEHME:

MHHOBALIUOHHDIE TEXHOJIOM OT CKBAXKWHDbI
A0 MIArMCTPAJIbHON TPYBbI»

C 20 1o 25 oxT1sa6psa 2014 roga B ropoje-
KypopTe COur IPOXOAUIIA EKETOAHAS
MexyHapOAHAS HAYYHO-IIPAKTHYECKAS
KOH(pepeH U «THTENNIEKTYATBHOE MECTOPOXK/ICHUE:
HHHOBAITUOHHBIE TEXHOJIOTUH OT CKBAKUHBI /IO
MAaruCTPaIBbHON TPYObI», KOTOPAS MPOBOANTCS B
PaMKaxX NIPOEKTa «<YepHOMOPCKUE HE(PTErA30BbIC
KOH(PEPEHI U,

B MeEpONPUATHH NPUHAIN YIACTUE
OPEACTABUTEU TAKUX HEPTEra30/J06bIBAIOIINX,
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HedTerazonepepadaTbIBAIONINX KOMIIAHUM, KAK
OAO «HK «PocuedTb», OAO I'azmpom», OAO HK
JIYKOWJI», OAQ I'asrpoM HedTh», OAO «PUTIK>,
OAO <«TarredTr> M. BJI. lllamunaa, OAO AHK
«bamHedTh>, OAO «HK «AnpsaHc», OO0 «MpKyTCKas
HedTAHAI KOMIaHug», OO0 «braroaapos-Oi,
OAO «CHBYP XonguHr», BX NIpOU3BOACTBEHHDIX,
HAYYHO-HCCJIEIOBATEIbCKUX U IPOEKTHBIX
noapasaeneHui (3AO «BaHKOpHEDTD»,

OAO d'asnpomMuedTh-HOoA6pbCKHEPTET A3,



OO0 dasnpomHedTb-XaHTOC», HITY
«AnbmMeTbeBHEDTE», HITY «BaBibiHEDTH>,

HIAY «HypnatHedTb», HIAY «J>xanunbHeEPTh,
000 «bamHePTh-J06b149a», 3AO «CAHEKO»,

000 «HK «PocHedTh-HT1I», OO0 «Cama-
paHUIINHEeDTH>, OO0 «TroMeHCKU HEDTIHOM
Hay4YHbII EHTP», OO0 «I'asnpom BHUHTIA3»,

OAO J'unpocnenras», OO0 daznpomuedTs HTLp,
HNuctutyT «TatTHUITHHEDTD,

OAO «HUITHUrasnepepaboTKa» U 1p.)

Ha xoH(pepeHIUY ObLIN IPE/ICTABUTEIN
CEPBUCHBIX KOMITAHUH, Pa3Pa00TUYNKHU
MIPOrPAMMHOIO OOECTIEYEHUSA U CUCTEM
MPOMBIIUIEHHON aBTOMATHU3A1I WU, IPENIPUATHS —
MIPOU3BOAUTEIN NPOAYKIIUH JI/I HE(PTETA30BOTO
KOMILIEKCA, YHUBEPCUTETHL: 3AO «I'paH3ac
HNupycrpuansable Texunonorum», 3AO0 JHC-
ACYrpoekT», OO0 «TatACV», OOO dleHTp
METPOJIOTHUH U pacxopomeTpun», OO0 «bekxodd
aromaruzanus», OO0 «dlapma-Tenexkom»,
3A0 dlIpeanpustrue B-1336», OO0 I 1be3031CKTPUK>,
OO0 «HITHD», PT'BOY BITO «OMCKHUA
rOCyJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET>,

CBMcanl.com

MexyHapoHasa KOH(PEPEHIU «MeTaH YTOMbHBIX
mnactoB» (CBM Coalbed Methane Conference)
npornuia 30 OKTAOPA B MOCKBE U CTAJIA BAXKHOMN
IUIOIIAJIKOM JJ11 OOCYKIEHHU S BO3MOXKHOCTEHN
YIOJIBHOTO METAHA KAK HOBOT'O UCTOYHUKA SHEPTUU.

DTO MEPONPUATHE NO3BOJIUIO IPEACTABUTEIAM
OPraHOB 3aKOHOATEIBHON U UCTIOJTHUTENBHOM
BJIACTH, BEAYIIUM CHELIUAIUCTAM HE(PTETA30BbIX
U YTOJIBHBIX IPEJNPUATHI, CEDBUCHBIX U
KOHCAJITUHT'OBBIX KOMIIAHUH, 9KOJIOTHYECKUX
opranusanuii u3 Poccun, Kazaxcrana, ITonbmy,
Typuun, I'pysun, Benmukooputanuu, PpaHInuy,
I'epmanyy, MHAUKU COBMECTHO PACCMOTPETD
Hanbo1e€ NEPCHIEKTUBHBIE IPOEKTHI IOOBIYU METAHA
U3 YTOJIBHBIX IJIACTOB.

HecMOoTps Ha TO YTO BEAYIINE MUPOBbBIE
3KCHOPTEPHI YITIEBOAOPOJOB, TAKUE Kak Poccus,
CHIA, Kutay, UHaus, UMEIOT IOCTATOYHOE
KOJIHUYECTBO TPAJUIIMOHHBIX 3A11ACOB IPUPOJHOIO
rasa, B 3TUX CTPAHAX AKTHUBHO BEAYTCS PA3PAOOTKHU
METAHOYTOJIBHBIX MECTOPOXKACHHUM.

Kpome BO3MOKHOCTEHN TPAJAULTUOHHOI'O
MPUPOJHOTIO I'a3a, METAH OOJIANAET PAJOM JPYTUX

HucTuTyT HE(PTH, ra3a u 3HepreTuku PI'bOY BI1O
«Ky6I'TY» u gp.

B pamKax (popyMa COCTOSJIOCH 3ACEJAHUE
KPYIJIOrO CTONA HA TeEMY «[IepCIEKTHUBEI pa3pabOTKU
POCCHUIICKUX MECTOPOXKIECHUI HETPAAUITHOHHON
HE(MTH B YCJIOBUAX CEKTOPAIbHBIX CAHKIIH».

Y4acTHUKAM KOH(PEPEHIINH OblIA IIPEJIOCTABIECHA
BO3MOKHOCTb [IOCETHUTD OJIMMIUICKUE OOBEKTHI
Coun.

«VIETAH YVIOJIbHbIX NJIACTOB -

SHEPI'A BYAQAVLIEIO»

BAXKHBIX JOCTOMHCTB. Ero nonyTHas UiIn
3a01arOBpEMEHHAA JOOBIYA U3 PAa3Pa6ATBIBAEMOIO
IUIACTA TTIO3BOJIAET 3HAYUTEIBHO CHU3UTB OOBEM
NOCTYIUIEHHS METAHA B IIAXTY, /1A PA6OTHI IO
Jlo6prye yriist 6e3ornacHee. Takxke foobraa MVIT
CIIOCOGCTBYET YMEHBIIEHUIO BLIOPOCA METAHA B
armocdepy. biiaromaps parugukanuu Poccuenn
KHOTCKOro MpOTOKOJIA, YIaBJIMBAHHUE MIAXTHOI'O
METAHA MOXET JATh U HEOXKHUJAHHBIE (DUHAHCOBBIE
BBIT'OZIbI 34 CYET COEPEKEHNA KBOT HA BBIOPOCHL O
METAHE M3 YTOJIbHBIX IIACTOB KAK ITEPCIIEKTHBHOM
3HEPropecypce Ha KOHPePEHIIUNU B MOCKBE
PacCKa3aIn CIEUATUCTBI OTPACIN U3 cTpan CHI,
EBpomnbl u Asumn.

B TeyeHnmne OJHOrO AHA TOCTH KOH(MEPEHIINN
IIPOCJIYIIAIN NOPsIIKA 15 TOKIAI0B, B KOTOPBIX
OCBEMIATINCH TEMBI 3aKOHOJIATEIBHOT'O
CTUMYJIUPOBAHMA 106bIYU MVII, ero
MHBECTUILIMOHHOI'O IIOTEHIINAJIA, IETAJIbHO
paccMaTPUBAIUCD TEXHOJIOTMYECKUE BBI3OBBI ITPU
pEann3aIuu MPOEKTOB MO JOOBIYM METAHA YTOJIbHBIX
1acTOB. TaKKe 60JIBIIIOE BHUMAHUE OBLIO VAETIECHO
IKOJIOTUYECKOU ITPOOIEMATUKE B TAHHON OTPACIIHN.
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«CTPOMTEJIbCTBO NOPN30OHTAJIbHDbIX,
PA3BETBJIEHHDBIX CKBAY>XWH U 36C: NPOBJIENDbI,
NEPCNEKTNBDbLI, UHHOBALIMOHHDIE PELLEHWA»

19-20 HOsAOPA 2014 roja B TIOMEHU POIIIET
ceMuHap-KoHpepeHUA «CTPOUTENIBCTBO
TOPU3OHTAJIbHBIX, PA3BETBIECHHBIX CKBA>KHUH U
3BbC: npo6s1eMBL, IEPCIICKTUBBI, UHHOBAITMOHHBIE
pELIEHN > — BAXKHOE MEPOIIPUATHE OTPACIIH,
CTABSIIEE 1IEJIBIO OOCYKACHUE MHHOBALIUI
B pa30ypHUBaHUH HE(PTAHBIX U I'A30BbIX
MECTOPOXAECHUN rOpU30OHTAIBHBIMU (I'C),
Pa3BETBICHHO-TOPU30OHTAIBHBIMU CKBAXKUHAMU
(PI'C) u 3ape3ku 60KOBBIX CTBOIOB (35C).

OpraHu3aToOpPOM BBICTYITHIIA KOMIIAHUSA
«/IHHOBAIJMOHHBIE TEXHOJIOTUW.

I'eHEepaIbHBINA CIIOHCOP MEPONIPUATHS — TOPIOBBINA
oM «Oropa-npomM-0oniI».

MeponpHuaTHE OCBEIMATIOCH HOJIEE UEM IECATHIO
MH(MOPMATUOHHBIMH TAPTHEPAMI.

B cemuHape-KOH(MDEPEHITUN TPUHSAIIA yYACTHE
51 KOMITaHUSsI, OOIIEE YUCIO AECJIEIATOB COCTABUIIO
85 4enoBexk.

IIpe3uanym CEMUHAPA PEACTABIIAIN: JTUPEKTOP
OO0 «MHuTex» A H. KOpOTUYEHKO, 3aMECTUTEIb
TE€HEPATBHOTO JUPEKTOPA MO MPOEKTUPOBAHUIO U
monuTopuHry OO0 «JTVYKOWJI-MHXUHUPUHT >
B.C. ITa6poB U reHepanbublil gupekrop OO0 T[]
«OITO» E®D. CONOBBEB.

Aypuropus Cciaymaresien U JOKIaJ4UKOB
BKJIIOYAJIA IUPEKTOPOB, ITTABHBIX I'€OJIOT'OB, TTTABHBIX
WHXKEHEPOB, ITTABHBIX TEXHOJIOTOB U T.J,

C 1oKIaaM1 HA CEMUHAPE-KOH(pEPEHITUN
BBICTYIIUIA MEHEJPKED MO PA3BUTHIO OU3HECA
Schlumberger B.B. 3noaeeB, MeHEKED 110
MAPKETUHIY U IPOJAKaM IIEPPOPALTMOHHBIX
cucreM [Ilmombep:xe B Poccuu 3AO «Onndung,
IMpopakmna Cepsuces» M.P. lIIKBapoOK, mpodeccop
Kadepsl «<bypeHne He(PTAHBIX U I'A30BbIX CKBAXKUH»>
TioMI'HT'Y a. T. H. M.B. JIBOTHUKOB, TEXHUYECKUTIT
aupektop «I'K Hedrerank» PB. Kyprun, Menemxep
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110 c6pITy, Poccus n CHI Linke Engineering/Jumag
Dampferzeuger, GmbH Bragumup JInnke u ap.

V y4aCTHUKOB MEPOIPHUSITHS ObLJIA BO3MOXHOCTD
06CyIUTh IPOOBJIEMBL, TOOOIIATHCS, OOMEHSATHCS
MHEHHSIMHU, KOHTAKTAMH, OOPECTU HOBBIX JICIOBBIX
MIapTHEPOB.

B pamkax nposeseHUs CeMHUHAPa-KOH(MEPEHIINN
JUISL y9ACTHUKOB OBUIM OPrdaHHU30BAHBI 9KCKYPCHUH Ha
32BOJI IO IPOU3BOACTBY NEP(POPAITOHHBIX CUCTEM U
TOB3I'TI komnauuu «JIlmroMb6epKe».

BoJibliast 4aCTh Y4aCTHHUKOB U B JJaJIbHEHIIIEM
IUIAaHUPYIOT IPUHUMATh y4acTHE B TIOMEHCKHUX
HE@PTEra3oBbIX KOH(PEPEHIUAX.



VIl KUTANNCKO-POCCUNCKUA CUMINO3UYM

MO NPOMbICJTIOBON FTEODU3UKE

Ouepennon VIII Kuraicko-Poccuiickuin
CHUMIIO3UyM Ipomiesn 9-12 Hoa6ps 2014 roga
B Ilexune. Kaxxble ABa rofia 3TU CUMIIO3UYMBbI
MOOYEPENHO IPOBOAATCS B HAITUX CTPAHAX MO/
aruson 'eopusnueckoro komureTa Kurackor
HedTIHOM acconauu 1 EBpo-A3uaTckoro
reodusndeckoro oodmectsa (EATO).

Cnioncopamu VIII cuMIIo3nyma ¢ KUTaMCKOU
CTOPOHBI BLICTYIIHIN KMTarickas HepTaHAA
KaporaxkHasg komnanus (CNPC Logging), ¢
POCCUMCKOM CTOPOHBI — OO0 daznpom-Teopecypce»,
OAO BHUHUTHC, OOO HII® <AMK I'OpHU30HT»,

OO0 dIpomneppoparop», OOO «HOBTEK HOBbIE
TeXHONOTuM» 1 TOO «BaThICreopu3cepBUC».

B paboTe cumMno3nyma NpuHAINA Y9aCTUE

180 uenosexk — cnenmanucTel u3 Kuras (120),
Poccuu (55), Kazaxcrana u benapycu (5). B kauectse
MH(OPMALIMOHHBIX CIIOHCOPOB C POCCUMCKON
CTOPOHBI BBICTYTIUIN Ky PHAJIBL «HeIpOnonbp30BaHNue
XXI BEK», «Bpemst KONTIOONHTIA», «KapOTaKHUK»,
«Hedranoe X03411CTBO>, «Hedrerazosbie
TEXHOJIOTHUW», «HedTerasosas BEpTUKAIb,
«J'eo(pU3nueCKNU BECTHUK». POCCUIICKUIA
OPIKOMMTET CUMIIO3UYMA BBIPAXKAET ITTyOOKYIO

61arOAAPHOCTD BCEM CITIOHCOPAM 32 OKA3aHHOE
COJENUCTBHE B YCIIEITHOM ITPOBEJIEHUH MEPOIIPUATHUS.
CrnenyeT OTMETHUTD, YTO HA TEMATUKY JOKJIAI0B
VIII cuMno3uyma 3Ha4YMUTEIbHOE BIUSAHUE OKa3a1d
CUTYALUA, CBA3AHHAA C 3AKJIIOUYEHUEM MEXIY
Poccuent u Kuraem goAroCpOYHbIX COIVIAIIEHNI
10 COTPYAHHUYECTBY B HE(PTEra30BOI chepe, a
TaKXe BBeZieHneM co cTopoHbl CIIA 1 EC cankuuii
B oTHOomeHUH TOK Poccun. [TTaBHBIMU AKIIEHTAMU
JIOKJIAJIOB CTAJIH:
a) reodusnyeckue hi-tech-TeXHOIOIruM U
ANIapaTypa s U3y4€HUA MECTOPOXKIECHUI C

TPY/IHOU3BJICKAEMbIMH 34I1ACAMH YIJIEBOIOPOIOB; P

Ha TemaTunky goknagoB 3Ha4mnTelbHOE
BNMSIHME OKa3asa cuTyaums, CBa3aHHas

C 3aKJlto4yeHmem mexay Poccnen n
Kntaem gonrocpoyHbIX cornalieHmn no
COTPYAHMYeECTBY B HedpTerasoBom cdepe,
a Tak>xe BBeeHneM co ctopoHbl CLLA
EC caHkuum B oTHoLweHun TIK Poccunn.
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b) HaBUranus u reoPU3nIECKUE UCCICTOBAHUS
IUIACTOB B IIpoliecce oypenus (MWD, LWD) npu
CTPOUTEIIBCTBE NPOTAKEHHBIX TOPU3OHTAIBHBIX
CKBAKMH Ha CyIIE U Menbde;

C©) OCHAIIEHHUE JJEUCTBYIOMMNX JOOBIBAIOMNUX U
HATHETATEIBHBIX CKBAKUH I'€O(PU3NIECKUMU
JATYHUKAMU [/ OHJIAH-MOHUTOPHHI'A PA6OTHI
IUTACTOB U YIIPABJIEHUA B IIPOLIECCE JOOBIYH
(MWP). UHTENNEKTYa/IbHbIE CKBAKUHDI;

d) rapmonuszanus gercTByomux B Poccun
1 Knurae reopusnyecKux CTaHIapTOB U
METPOJIOTMYECKOI'O KOHTPOJIA KA4ECTBA
reo(pU3NYECKUX H3MEPEHHN.

beuno npeacrasneno 40 fokaaaos, 1o 20 ot Poccun
u oT Krrasa. C nx copepKaHuEM B JAJIBHEUIIIEM MOXKHO
6GyJIET O3HAKOMHUTBHCA Ha carite www.bash-eago.ru.
Jly4niue JOKIa bl 6bLIM OTMEYEHBI JUIIJIOMAMU
U NOJIApKaMU reopu3ndecKnx oomects Kuras,
Poccun u Kasaxcrana. Briepsble Ha CHMIIO3UYME
BBICTYIIJIN C UHTEPECHBIMU JIOKIAJAMH MOJIOJBIE
CHIEUANIUCTBL [ToJOOHAS MPAKTHUKA B JAJIBHEHIIIEM
OyZAET PACIIUPATHCSL.

IIporpecc, JOCTUTHYTHIN KUTAUCKOHN reO(PU3HUKOIM
3a [oCJIeAHEE AECATHIIETHE, TTIOpaKaeT. KpylnHenmme
CEPBUCHBIE reodusndeckre komnanuu COSL,
CNPC-Logging, CNLC BXOJAT B COCTaB HEPTAHBIX
TrOCYJaPCTBEHHBIX KOMITAHWNH UJIU KOPIIOPALIUI.

Bce onn HapAAy € CEPBUCHBIMU CIYKOAMH UMEIOT

HAY4YHBIE, KOHCTPYKTOPCKHE MOAPA3AEIEHUA 1

NPpUO6OPOCTPOUTENBHBIE MOIITHOCTH, METPOJIOTH-

YECKYIO CIIyKOY, HEHTPBI COOPA U OOPAOOTKU

uHdopMmanyu. GuHancuposanue HYOKP B ob61actu

I'YIC ocymecTBasoT HEPTAHBIE KOMIIAHUU U

TOCYAapPCTBO B 06'beMe OKO0 $500 MITH B rOfL 1O

CTPAHE B LIEJIOM. DTO MTO3BOJIAET NOAJEPKUBATD

KOHKYPEHTOCIIOCOOHOCTb KUTAHCKOTO

reo(PU3NYECKOrO CEPBUCA HA MUPOBOM YPOBHE.

1 cpaBHeHu, B POCCM 3TOT ITOKA3aTENb
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He npesblmaet $10 miH. K cumMnosnymy 6su1a
MOJATOTOBJIEHA BBICTABKA U IIPE3EHTALINAA
reo(pU3NYECKON ANIAPaATYPhl U OOOPYAOBAHUS
koMnaHuu CNPC-Logging. YneHbl pOCCUICKON
JIEJIETALAY ITOJIY YU BO3MOKHOCTD

O3HAKOMHUTBCA C PA3PA60OTKAMU M IPOAYKIHEH
IPUOOPOCTPOUTEIBHOM I'€OPU3NIECKON KOMIIAHUN
Huanding Energy Services, BXOASIIEH B COCTAB
AxaneMuu cygocrpoenus Kuras.

B 3a1a41 pOoCCHUIICKO-KUTAUCKUX CUMIIO3UYMOB
BXO/IUT HE TOJIBKO OPIaHU3A11H1sI OOMEHA HAyYHO-
TEXHUYECKON HHPOPMALUEN MEXY CIICIIUAIUCTAMU
HAIINX CTPAaH, HO U COJICHCTBUE B3AUMHbBIM
nocTaBkaM hi-tech-TeXHOJIOrUH U aNnapaTypshl.
O60pOT TAKHX ITOCTABOK B 06€ CTOPOHBI 'O/l OT I'O/14
BO3pacTaeT. B ¢Ba3u ¢ caHKkuaMu B 2015 ropy
OXU/IAETCS 3HAYUTENIbHBIN POCT TAKOT'O B3aHMO-
JENUCTBHS TPUOOPOCTPOUTENEIH U CEPBUCHBIX
KOMITAHHH HAIIIUX CTPAH. B 4aCTHOCTH, B paMKax
CUMIIO3UYMa OBLJIO 33KJIIOYEHO PAMOYHOE
COIVIAIIEHUE O CTPATETMYECKOM TAPTHEPCTBE MEK/TY
JOYEPHUMU KOMITAHUAMU «['aznmpoma» 1 CNPC:
«asnpom-Teopecypce» u CNPC Logging. B HacTosmmmn
MOMEHT B Y(pe CO3/1a€TCsI COBMECTHOE NPEATIPUATHUE
Mexy OOO «HOBTEK HOBBIE TEXHOIOI N>
u Huanding Energy Servicies, koTopoe 6yzaeT
33aHHMATbCS IOCTABKOU U CEPBUCOM CKBAKHMHHBIX
TPAKTOPOB C FTUJPO- U ANEKTPOIPHUBOJOM, 4
TAKXKE APYro reopusnyeckori hi-tech-TeXxHuKN.
IIpOBOAATCA MEPETOBOPHI IO B3AUMOACHCTBUIO
CEPBUCHBIX I'€O(PU3NYECKUX KOMITAHUI HAIIUX CTPaH
NpH padOTE HA ITTyOOKOBOJHOM U APKTHYECKOM
mesnbde.

B 11€710M CHMITIO3UYM IIPOIIE B IPYKECKOH,
JIOBPOIKEIATEIBHOM ATMOC(EPE U COAECHCTBOBAI
JaJIbHENIIEMY IIPOI'PECCY T€O(MU3NKU HANTHUX CTPAH.
Crneayromuit, [X-it cummnosuym cocrourcs B 2016 roay
B Poccum nnu Kazaxcrane. ©
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NPUCOEOUHAWTECH K TMAEPAM: npoxofiaLee exerogmo,
3aPeKOMEHTI0BABILEE CAGA COOLITUE Ha PIHKE TPYOONDPOBOIHLIX YEIyT

170+ JIENETATOB EXENOQHO; npencTaguTeni BoiClero yNpaeneH4eckoro
3BEHA W BROYLLME CNELHANMCTE! OTPACNK K3 KPYMHRALLKY MHPORLIX KOMTIAHWA

CASE-STUDIES KOMMNAHMK: oTxprimeif AOCTYN K HHHOBALMOHHGIM TEXHONOrHAM
OTPACAK W YHUKANLHOMY ONLITY POCCHRCKHX W 2Py 6eMHLIX NWIEPOE PhiHKA

AKTYANBHAR AHANMTWKA: oTpasenne NoOCReaHMK cOBLITHA U TAHASHUKWA
PAaIBUTUS OTPaCK

MAKCHMYM OBLLEHWA: auckyconu, Kpyrble cTOMG! W APYTHE MHTEPAKTHEHLIE
opMEl JACEAAHNR, 8 TAKKE WWPOKWME BOIMOMHOCTI AANA HepOpMaNsHOrD
OBWEHMA C NPEACTABMTENAMM BEAVILVG POCCHACKMX 1 MUPDERIX WTPOKOR OTPACHH

RP] CONNECT: yhukankHas cucTeMa, MoZBoNSoLas 061UATECH C YHACTHUKAMH
CHMI’IDEH}'ME 0 ¥ nocne J‘.'IEpD['II]HﬂTHFI

neT yenewxoR npaktin AP

1 2']+ BEMYLLNY MrpoKoE oTpachN 2“ = | GETOPHTETHI CNHXEOE-IKCNERTOE B clhEpe pradnaauMi 0 NposeEHAA
OTpAcNeskix POPYMOE W KOHGEPERUKA

nn_um: m'l'b! I:Iﬂ'l!ﬂll‘l‘“_l mmath mmn; B POCCHM

o NNEHAPHOE IACEQAHKE: yanaiTe w3 yoT 0Pranos BNAcT, PEry o : B Poccud & Ta4anme 2013-2020 ro-

PAIRHTHE OTPACIH, O TEHGSHLWAY W MEPCHEKTHEAY PATRATAR TPAHCADETHOM
#HDPACTPYRTYPE HedhTera3os0ro KOMNNEXCE; CACTEME TAPKGOOEPIIOBIHNA HA
TREHENOpTHROERY HediTH TPYGONPOBOIHEIM TREHCNOPTOM: TRaBoBaKNAX K
NpOMEILLIASHA0R BEIONACHOCTH NPW IKCAMYATauuMW TRYGONPOSOANOTD TRAKCNORTA;
CTAHARPTHIALMN W TEXHMHECKDM PETYNHPOEANAM B oinacTu TpyfonpoBoasoro
TPEHCAOPTA W A0YTHA BAWHEALWY ACNEKTEY PA3BATHS OTPACAM

WHTEPAKTHBHLIE AMCKYCCHM: npunirre y4acTue 8 ofcysaeHnn Hanbones
ANTYANBHBN BONPOCOR PEIRNTHA OTHACHN W HOMHHTA SOTHHE OTEETE HA
BONHYKHARE BONPOCH O NPOSNaMay, TEHARHLWRY, NEPCNEXTHEAN PAIRKTHA

A0R BMErOQHO B cpagnem Gyt
BEOANTRCA oxang 30 HOBLIX
MECTOPOMIEHMA, W3 HIX TPHMERHD
14 = memnd. Temnsl ux BROOA,

A TAKME CUNBHO PasNHHasUM BCR
PaZMED MBCTOPOKISHMA CTaHaT
MEEHBIM CONPENENAOLLMM
(PAKTOROM ANA WHEECTHYHOHHOTD
npoyecca & oONACTH HEMATH-

TPYGONPOSOAHON OTRACAK OT 88 BRI LMY WIPOKDE . " CTRANBHOTO 1|]3’EICIF‘II]DED.HHDFIJ

CASE-STUDIES: nomy4uTe OTKPLITHA QOCTYN K AHHOBALMOHHEIM PELIEHUAM - TPaHCNOATA HedhTH W raza. Kak
OTPACAN W YHINANLHIMY ONLTY POCCHACKMN 1 33pyOamKLi NMABPOE Phiika CReSCTENE, rofosoi obbam HéHBECTHLI,HH B CTPONTENBLCTED HEMATH-

. CTPaNbHuIX NOABOARLLE TPYOONPOB0OQ0E B TENEHME 3TOMD NEpMoana
CNELHANHIKPOBAHHAR nblnm_mm: JARBMTE MUBADAM HEDITErA3080K OTPICHM BPAMEHM BYNI8T SHAYMTENLHO HAMEHATLER FOJ O rona. Maxcumans-
O EROML Y EORTRY, THUMOHONNNG OROP RSN HEIE ZHF4EHIA FOJ0ERIX WHBsCTHYM (B7-91 Mnpa pyGned = rog)
MHOTOMWCTIEHHLIE BO3MOMHOCTH [JNA HEGOPMANBHOTO DBILEHMA: MOMHO OwunaTe B 2014-2015 rogax, KOrma HAYHETOR WHTEHCHEHDR
YCTAHOBNTE JRNOBLE KOHTAKTE! C OCHOBHLEMM HEPORIMIL OTPACHN BO BPEMH CTPOMTENLETED NOgBcAAWME Tpybonpoeofos 8 HpyGyero-Toxom-
koche-GpaRk0s, NAHYER, KOKTORNE-NPHEMA B TOQKOCTBRKHOM W BMACTE C TEM CcROM 30Me, B BoNbIUExaTCKON BNAGMHE W HA POCCHACKOM KACTWA-
HENPEHYHIEHHOR aTMOChepe OROM Wenbe,

ME[IHA- lI.IlPﬂiEPbI

createneckl HETHTE [EHEPATIbHbI OPMIMANGHBIN .
NEMAAPTIEP: DB LB mEpMPHER: 11 O AKC MEMWATAPTIEP: Neftcgax RU

S pisoTOK PIEEE HACTS: HEMTEceranc HSme, BT T olled/tbing

+7 (495) 502 54 33 . W ;
g 47 (495) 778 93 32 Konstantinova.Elena @rpi-inc.ry @ www _rpi-conferences.com




I
£

2 Maﬂ 21115 focrea

ET BEAYUIEMY MEPONHATHI DTRACNK

rl___'
‘z ERET RO MPOTO] Ry
F, mpw napgepae OAD JTaoapos-

T

5 NPH4YMH NOCETHTL KOHDEPEHLINID

MPUCOENMHARTECH K JTWJIEPAM: seayuiee MBPONpUATIE OTpACTH,
EXErofHO NPOXOARLLEE NPH NOMIBPKKS KOMNAHWN «[23NPOM»
KNHYEBOH MOMEHT: oTKpsiTeif BOCTYN K N8PCNEKTHEHEIM
TEXHONOTHAM W YCTIELLIHOMY ONGITY BEAYLIMX POCCHRACKHX

M MEXIYHAPOAHLIX KOMTAHWA MHPA N0 OCBOEHWIO WML DOBLIX
MECTOPOXAEHAR

180+ IENETATOB EXEr0AHD: npaacragwent Beiciuero
YNpaBNEHYECKOT0 368H (PYKOBO[CTBO KOMNAHHA-ONEPATOPOR

| WA NPOMUNbKLX NOAPA3ALTEHMHA)

MAKCHMYM DBLUEHWS: auckyccuu, kpyrnsie crons! W opyrue
MHTEPAKTHEHBIE (DOPMEI 32CEAAHMA, 3 TAKKE WIRPOKWE BOIMOMHOCTH

| N7 HethOPMANLHOTD OBLIEHNR C NPRACTABHTENAMM BaIyLLMX

POCCHIACKMX W MUPOBLIX HrPOKOB OTPACH

NOCTOAHHLIE Y4YACTHMKW: kpynHeiiwie KoMnaHum-onepaTop
Ha poCcUACKOM Wenktbe — Maznpom, PocHediTs u NYKOWMA

roj yonemsoi ApacTen P
!‘ [ CI3E{ OO JHN UM B PO neERR
L= B otpaactil POFYREE N EONGEpEHIER

BETOPHTETHRE
N crmmepoE-sacnepToE

OCHOBHbBIE TEMbI

» [oCYOapCTEEHHAA NOMWTMKA HEAPONONb30BAHMA Ha Wenkge
B POCCHM 1 33 pyGexom

» JKOHOMWMECKME W HOPMATWEHO-NPABOBLIE ACNEKTL DCBOBHHA
MECTOPOXAEHHA Ha Wenbhe

» TEKYLIEE PAZBHTHE W NMNAHL! PRANWIALIMW KDYIHER LMY
POCCHACKIX LWBNLDOBLIX NPOEKTOR

« JCBOBHME LWENLMA IMKHLE, ADKTHHBCKIK W AANEHEBOCTOMHEX
MOpeR: ONbIT peanM3aLuy NPOEKTOR, NPOGAEMEL M MyTH MX
peilgHIA

s VHHOBALWOHHEE TEXHONOMWW M OGOPYIOBAHWE ANA WenshoBkIx
HediTerazoery NPOAKTOR

 Pa3EMTHE NPOMBICTIOBOR W TRAHCNOPTHOR MHOPACTPYKTYDLI
LWensLORLY NPOBKTOR

CTPATETWHECKH Bqﬂ ;

TEHEPANEHEM
MEQHATAPTHEP; UHTeRC

ME[IANAPHER. .

Q +7 (495) 502 54 33
+7 (495) 778 93 32

S passTOK HEMTEceran: [RD) Ho2ms, |

Konstantinova.Elena @ rpi-inc.ru www.rpi-conferences.com

NOBBIMA HEDTH W TA3A HA WWENLDE POCCHHA W CTPAH CHI:
NEPCNEKTHEL! PASBMTWHA OTPACTH 10 2020 NOflA

» TeKkyLLes ONHGAHIE COCTOANMA
NPOGKTOR, 8 MMEHHD NNAHOE
X PEANWIALMI UMW CEOPa4MEINHA,

* MHpopMALMA O HAMEDEHWAX 0T NbHbIX
WIPOKOE BRIATH WKW BOHTH B NPOEKTE

® [poruoae Ra nepuog 2012-2020 rogoa
Aol NO OTABNGHLIM NPOEKTAM
(W CexTOpaM B 2KBATOPMAX) B paspeie
EO3MOMHLD CUBHADHER;

* [IporHoaw Ha nepuop 2012-2020 rogos ofbemMos paseafovyHOro
W SKCNMYATALUMOHHONO GYDEHUA B PA3PE38 CEKTOPOE B AKEATOPHRAX,
MPOSKTOR, WIPOKDE W BOIMOKH X CPOKOB BRINOMHEHUA BypoBsty paboT;

e [poroaw Ha nepuog 2012-2020 rofos oTHOCUTENBHO NOTREGHOCTR
B GypoBLK YCTAHOBKEX W QOO6IYHER NMNaTHOpMaX B PAIPEIE MOPCKHX
AKBATORMA W NPpOaKTORE

HEMQTENAS




AHKETA «BpemeHU KONTIOOUHra»
Coiled Tubing Times QUESTIONNAIRE

PECITOH/JJEHTAM BbIJI ITPEJJIOKEHDI CIEAYIOIIWE BOITPOCDL:

1. TIpodwunb feaTebHOCTH Bameil KoMIaHuU (HE(PTEra30400bIBAIONIAA, HE(PTErA30CEPBUCHAST, KOMITAHUS —

MIPOU3BOAUTENB OOOPYJOBAHUSA, HAYYHO-UCCIEJOBATENBCKAS CTPYKTYPA, BY3, IPYTOE).

Kaxk gaBHO Bel 3Ha€eTE 3KypHAJ «BpeMs KONTIOOUHTa»?

3. «Bpems KONTIOOUHT» TO3ULIMOHUPYETCS KAK 3Ky PHAJI O BBICOKOTEXHOJIOTMYHOM HE(PTETa30BOM cepBuce. I1og

BBICOKUMM TEXHOJIOTUSAMU HEPTETA30BOI'O CEPBUCA MIPUHATO TOHUMATh KAK MUHHUMYM KOJITIOOUHT U ['PIT. Kakne

€lI1€ TEXHOJIOTUU HEPTETA30BOIO CEPBUCA BBI 661 OTHECIN K KATETOPUH BBICOKHX?

O KaKHX TEXHOJIOTUAX HE(PTErA30BOTO CEPBUCA BaM XOTENOCH 6B MPOYECTD B XKYPHAJIE «BpeMs KOITIOOMHI'a»?

Kaxkwue BeICOKME HE(PTECEPBUCHBIE TEXHOJIOIMH UCIIOIb3YIOTCA HA BammeM npeanpuaTun?

Kakue KOITIOOMHTOBBIE TEXHOIOTMU HAUO0JIEE BOCTPEOOBAHBI B PETHOHE (-aX) IIPOBEJICHUS paObOT Bamer

KOMIIAHUU?

7. Kakue yHUKanbHbIE PA60THI BaM 1 BammM KOIeram yj1aBajsoCch NPOBOJUTD?

8. MurepecHa 11 Bam TEXHOIOT U KONTIOOMHI'OBOTO OYPEHUA?

9. HHuTepecHa mu Bam ruiponecKoCTpyriHas nepgoparnums?

10. MaTepecno i Bam paguasbHOE BCKPBITUE I1J1ACTA?

11. Kak, o Bamemy MHEHHIO, LIEIECOOOPAZHEE JOCTABIATD T€O(PUINIECKHUE ITPHUOOPBI B TOPU3OHTAIBHBIE CKBAKUHDL:
C HOMOMIBIO CKBAXKUHHOT'O TPAKTOPa Unu nocpeacrsom 'HKT?

12. TIpumenseT 11 Bamra komnanusa rexnonoruio I'PIT? Eciau ga, To kakue Bubl I'PIT a(h(EKTUBHBI HA CKBAXKMHAX
Bamero pernona?

13. Kakue Texnonoruu [THIT aBisioTcs, o Bamemy MHEHHIO, HAUOOIEE AKTYAJIbHBIMU HA CETOHAITHUN IEHD?

14. Kakue Texnonoruu ITHIT 6yayT HAa NHKE BOCTPEOOBAHHOCTHU B Omzkanmieit (5—10 J1eT) nepCreKTUBe?

o

AW R

THE FOLLOWING QUESTIONS WERE ASKED:

1. Business profile of your Company (o0il and gas producing, oil and gas servicing, equipment manufacturing company,
research and development company, university/institute, other variant).

2. How long have you known Coiled Tubing Times Journal?

Coiled Tubing Times positions itself as a Journal about high-tech oil and gas service. High-tech oil and gas service

technologies include at least coiled tubing and hydraulic fracturing technologies. What else can be considered as

high-tech oil and gas service technologies?

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?

Which coiled tubing technologies are in demand within the area of your Company’s activity?

Were there any unique operations that you and your colleagues managed to perform?

Are you interested in coiled tubing drilling technology?

9. Areyou interested in hydraulic jet perforation technology?

10. Are you interested in radial drilling technology?

11. In your opinion, what is the rational technique of logging tools conveyance into horizontal wells: with the use of
downhole tractors or coiled tubing?

12. Does your Company use hydraulic fracturing technology? If the answer is yes, which hydraulic fracturing types are
effective in your region?

13. In your opinion, which EOR technologies are of vital importance today?

14. Which EOR technologies will be in demand in the near term (5-10 years)?

0

NI VIS

Baaum Maxkapos, 171aBHbIA uHxKeHep, OO0 «Ypai- Vadim Makarov, Chief Technology Officer, Ural-
Jwuzana-ITHIT» Design-PNP, LLC
1. HedrerazocepBucHas.
2. C2014 rona. 1. Oiland gas service.
3. bypenue, BOII3, paguansHOEe OypeHnue 2. Since 2014.
(cBeprstias nepgopaius). 2 3. Dirilling, large-volume bottomhole zone treatments, p
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AHKETA «BPEMEH

4. OTHKT B komruiekce ¢ KPC, o mieseBorit
nepdopanmu ¢ 'HKT, o rexnonoruu I'HKT Ha
ckBakrHaX ¢ AHIT/I, 06 OCBOEHHUY CKBAKHH.

5. BBIMBIB IIPONITAHTA, OCBOCHUE CKBAXKUH C A30TOM,
I'IC ¢ THKT, pa36ypusanue (ppak-noptos MI'PIT.

6. BOCCTaHOBJICHUC ITUPKYIIALINY, PA36yPUBAHUC
nopToB MI'PM, ocBoenue azorom, 'MIC ¢ THKT,
HOPMAJIHU3A1IUS 326051

VAR

8. HNnurepecHa.

9. Ha.

10. a.

11. TTocpeacrsom 'HKT.

12.Her.

13. T'PTL, KT'PIT, BOII3, 1EHOKUCIOTHBIE OOPAOOTKH,
OypEHME TOPU3OHTANBHBIX CKBA’KUH, OCBOCHHE
azortom, I'TITL.

14. Bc€, yKa3aHHOE BBIIIIE.

Ouster Yepmura, MaCTEP KATTUTAIBHOI'O PEMOHTA
CKBLKMH, OOO «aznpom [TXT»
1. OcymecTBasgeM pEMOHT CKBAKUH (POHA
Taznpom».
7-8 ner.

KonTIOOMHIOBBIE TEXHOJIOTUU.

BBI3OB IPUTOKA U OCBOEHHE CKBA’KHUH, OUHCTKA
OT IIECKA U IIJIAMA 32004 CKBAXKUH, YIAJIE€HUE
MECYAHBIX U NAPA(HUHOBBIX IPOOOK, YAAIEHHUE
TUAPATHBIX IPOOOK M PACTENJIEHHUE CKBAKHH.

SN I

7. =
8. Ha.
9. Ha.
10. —.
11. ITocpenctsom I'HKT.
12.Her.

13. -

14. -

Anexcest KaruH, mamnHuct, OO0 «Vpan-Au3zais-
ITHIT»
1. HedrerazocepsucHas (reopusndeckKrie
UCCIENOBAHNUA CKBAKIH).
2. 1rom.

Nt

4. O60 BCeX HOBBIX TEXHOJOTHSIX UCIIOJIb30BAHUS
KOJTIOOWHTA.

5. BBIMBIB IPOIIIAHTA, OCBOEHUE CKBAXKHUH C 430TOM,
I'IC ¢ THKT, pa36ypusanue ppak-nopros MI'PIT.

6. BoccTaHOBIEHUE ITUPKYIISAITHY, Pa36yPUBAHUE
nopros MI'PM, ocsoenue azoroMm, 'MIC ¢ THKT,
HOpMa/IN3a11s 326051

7.
8. Ha.
9
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radial drilling (perforation).

4. About CT application during well workover
operations, CT-conveyed slotted perforation, CT
application in wells with abnormally low formation
pressure, and about development of such wells.

5. Proppant removal, nitrogen lift, CT logging, milling
of multi-stage frac ports.

6. Lost circulation treatments, milling of multi-stage
frac ports, nitrogen lift, CT logging, bottomhole
cleaning operations.

7. —

8. I'minterested in it.

9. Yes.

10. Yes.

11. With the use of coiled tubing.

12.No.

13. Hydraulic and acid fracturing, large-volume
bottomhole zone treatments, foam-acid treatments,
horizontal drilling, nitrogen lift, hydraulic jet
perforation.

14. Everything mentioned above.

Oleg Cherpita, Well Workover Engineer, Gazprom
PHG, LLC
We repair wells of Gazprom's well stock.
For 7 — 8 years.

Coiled tubing technologies.

Wells development and stimulation, removal of
sand and cuttings from the bottomhole, sand and
paraffin plugs removal, removal of hydrate plugs
and hot oiling jobs.

7_ —

8. Yes.

9. Yes.

10. —.

11. With the use of coiled tubing.

12.No.

13. -

14. -

AN =

Alexey Katin, Operator, Ural-Design-PNP, LLC
Oil and gas service (well logging operations).
For 1 year.
About all new CT technologies.
Proppant removal, nitrogen lift, CT logging, milling
of multi-stage frac ports.
Lost circulation treatments, milling of multi-stage
frac ports, nitrogen lift, CT logging, bottomhole
cleaning operations.

7 =

8. Yes.

9. Yes.

10. Yes.

11. With the use of coiled tubing.
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COILED TUBING TIMES QUESTIONNAIRE

11. TTocpeacrsom 'HKT.

12.TIoka HeT.

13. BypeHue ¢ KONTIOOUHI'OM.

14. Bce KONTIOOUHTOBBIE TEXHOJIOTUH.

Enxena HoBak, 171aBHbIN crietuaauct YIT u I111,

C3AO «PUIMAIILL»

1. TIpou3BoAUTENb OOOPYIOBAHUSL

2. C OCHOBAaHWUSL

3. HampasneHHOe OypeHHe THOKUMH TPyOaMu,
IO6BIYA CIAHIIEBOTO I'a34a.

4. O HOBBIX KOJTIOOMHTOBBIX TEXHOJIOTHUSIX,
a30THOM I'PIT 11 HAIPaBJIEHHOM OYPEHHUH Ha
TUOKOI TpyOe.

Ha.

Hrops KoBané€s, HAYAIBHUK OT/E/1A T€OJIOTUH,
Pa3padboOTKNU M KOHTPOJIA 34 CTPOUTENBCTBOM
ckBaxuH, OOO «aznpom 1o6bs14a Ky3Henk»

1. VITHHOBAaIIMOHHBINI IPOEKT JOOBIYU METAHA U3
YTOJIBHBIX ILTACTOB.

2. HecCKOIBKO JI€eT.

3. IlleBpOHHOE OYpEHHUE C ITOHAJAHUEM B CTBOJI
BEPTUKAJIbHON CKBA’KMHBL

4. O cucremax HapasiaeHHOro 6ypenusa Ha THKT,
O IPOTUBOKOJIbMATAIIMOHHBIX TEXHOJIOTHAX, O
BO3MOKHOCTSIX IOBBIIIEHU S CKOPOCTH OypEHUH,
O CTUMYVJIALIMY IPUTOKA METAHA U3 YIVIEN U T.J.
(CIIMCOK IEPESAH B PEAKITUIO XKYPHAIIQ).

5. TPII, B TOM ynce MHOTOCTaANMHbIN HAa THKT
JUAMETPOM 73 MM.

6. TOPH3OHTAIBHOE, PATUATBHOE, IIEBPOHHOC
OypeHue.

7. bypeHue IByX ITOPU30HTAIbHBIX CKBAKHH C
MOMNAJaHUEM B BEDTHUKAJIbHBIA CTBOJI pAHEE
NPOOYPEHHOM CKBAXKUHBI.

8. Ja.

9. Ipumensin. OxuaeMoro a(p@exTa He NOJTyIHIIN.

10. Ja.

11. ITocpencreom I'HKT.

12. TIpumensem. OT 9 10 12 1171aCTOB B KAXKJ0MU
ckBakuHe. I'PT1 6e3 nonnmepos: Boza, conb KCL.

13. T'PI1, TEXHOJIOTI'MU BBICOKOCKOPOCTHOI'O
6prHI/I${ HaKHOHHO-HaHpaBH€HHbIX CKBa>XHH C
ONTUMU3ALUEN PA6OTHI «[1010TO — B3>

14. lleBpoHHOE 6y peHNE, MHOT'OCTAAUIHHbIH ['PIT
B 'OPHU30HTAJIbHBIX CKBAXKUHAX, TEXHOIOI'H S
HAIIPABJICHHOI'O OyPEHUS CKBAKHH C IIOITAITHBIM
T'PIT. 3

12.Not yet.
13. CT drilling.
14. All CT technologies.

Elena Novak, Chief Specialist, Sales and Product
Promotion Department, NOV FIDMASH
1. Equipment manufacturing company.
Since its foundation.
CT directional drilling, shale gas production.
About new CT technologies, nitrogen fracturing,
CT directional drilling.

Eal

Igor Kovalev, Head of Geology, Development

and Well Construction Management Department,

Gazprom dobycha Kuznetsk, LLC

1. Innovation coal bed methane production project.

2. For afew years.

3. Chevron drilling with getting into a vertical
wellbore.

4. About CT directional drilling systems, counter wall
packing technologies, about the possibilities of
penetration rate increase, stimulation of methane
flow from coal beds, etc. (full list of items was sent
to the editors office).

5. Hydraulic fracturing, including multi-stage
fracturing using 73 mm (2-7/8 in.) CT.

6. Horizontal, radial, chevron drlling,

7. Drilling of two horizontal wells with getting into
the vertical wellbore of previously drilled hole.

8. Yes.

9. We have applied it. But the results have been lower
than expected.

10. Yes.

11. With the use of coiled tubing.

12.We apply this technology. We usually perform 9-12
stages per well. No polymers are typically used,
only water and KCL

13. Hydraulic fracturing, technologies of high-speed
directional drilling of wells with the optimization
of drillbit and downhole motor communication.

14. Chevron drilling, multi-stage fracturing of
horizontal wells, directional drilling of wells with
sequential hydraulic fracturing.

Pavel Sazonov, Head of Support Base, Ural-Design-
PNP, LLC
1. Oil and gas service.
2. Since 2004. 4
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AHKETA «BPEMEH

ITaBesx Ca30HOB, HAYAJIbHUK OA3bI

IIPOU3BOACTBEHHOTrO 06CaykuBanus (BI10),

000 «Ypan-Auzanu-ITHI»

1. HedrerazocepBucHasl.

2. C2004 ropa.

3. BOII3, paguanabHOE OypEHHE (CBEPIIAILAS
nepdoparus).

4. TUC ¢ THKT, menepas neppopanmsa ¢ 'HKT,
pa3bypusanue nopros MI'PIT.

5. BBIMBIB IPOMNMIAHTA, pa30ypuBaHue nopTos MI'PIT,
OI13 ¢ THKT, ocBOEHUE C Aa30TOM.

6. PacrericHHE CKBAKUH, Pa36ypPHUBAHHUE [IOPTOB
MI'PII, BIMBIB IIPOIIIAHTA.

7. PazbypuBaHuUe M1apOBOI'O KPaHA HA TTTyOMHE MCHEE

1,5m.

8. Ha.

9. Ha.

10. a.

11. ITocpenctsoMm I'HKT ¢ 3a1aCOBAaHHBIM Ka6€EJIEM.

12.Her.

13. T'PT1, BOII3, 1EHOKUCIOTHBIE OOPAOOTKY,
nepekaoyenue nopros MI'PIT, ocBoeHune a30TOM,
I'"C, menesas nepdopanus, paJuaabHOE 6ypEHUE.

14. Bc€, mepeuncienHoe B I1. 13.

Anexced KyasiH, HAUaJIbHUK CJIYKObI
conposoxaeHus I'TM, PVTI 1O «benopycHepTb>
HedrerasocepBucHas.
2ropaa.

O HOBBIX TUINAX TAMIIOHAKHBIX MATEPHAJIOB.

KontiobuHrosbsie TexHOMOTHUH, I'PIT.

PagnaibHOE BCKPBITHE IIIACTA, KOITIOOMHIOBOE

oypenue, I'TIIT.

7. PapmanpHOE BCKPBITHE ILIACTA, KOJTIOOMHIOBOE
OypeHue.

8. Ja.

9. Jla.

10. Ja.

11. C 1OMOIIBIO CKBAKMHHOI'O TPAKTOPA.

12. Ia. Kucnorusii I'PIT, nponnanTHb PIT

13. -

14. -

O A S S

Pemaxiusa 6;1arogapuT y4aCTHHKOB oIpocal

Buumanune! Mbl OGHOBHIIN BOIPOCHI AHKETBL. Cle1aan
UX O0JIEE AKTYATbHBIMU.

Bame ygacTue B orpoce HoMOXeT )KypHany «Bpems
KOJNTIOOMHI'A» CTATh 60JI€E€ UHTEPECHDBIM M ITOJIE3HBIM.
BoIpexxbTre, TOKaIyICTa, AHKETY, 3AII0JIHUTE €€,
OTCKAHUPYHUTE U IPUILIIATE MO AJIPECY
cttimes@cttimes.org nan halina.bulyka@cttimes.org
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N KONTIOBUHIA»

3. Large-volume bottomhole zone treatments, radial
drilling (perforation).

4. CT logging, CT-conveyed slotted perforation,
milling of multi-stage frac ports.

5. About proppant removal, milling of multi-stage
frac ports, bottomhole zone treatments with
application of CT, nitrogen lift.

6. Hot oiling jobs, milling of multi-stage frac ports,
proppant removal.

7. Drilling out of a ball valve at the depth of less than
5 ft.

8. Yes.

9. Yes.

10. Yes.

11. With the use of coiled tubing equipped with cable.

12.No.

13. Hydraulic fracturing, large-volume bottomhole
zone treatments, foam-acid treatments, shifting of
multi-stage frac ports, nitrogen lift, well logging,
slotted perforation, radial drilling.

14. See item 13.

Alexey Kudyan, Head of Workover Solutions
Maintenance Department, RUP PO Belorusneft
Oil and gas service.
For 2 years.
About new types of plugging materials.
Coiled tubing technologies, hydraulic fracturing.
Radial drilling, CT drilling, hydraulic jet
perforation.
7. Radial drilling, CT drilling.
8. Yes.
9. Yes.
10. Yes.
11. With the use of downhole tractor.
12.Yes. Acid fracturing and conventional fracturing
(with the use of proppant).
13. -
14. -

AWV bk » N

The editors would like to thank our
responders!

Important! We renewed the questionnaire items,
which made them more relevant.

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 Bl OTBETUIIN TTOJIOKUTENBHO, TO YKAKUTE, [TOKAIYHICTA,
CBOM 3JICKTPOHHBIN apec.

Crmacu60, YTO HAIIUTH BpeMs JIJISI OTBETA HA HAIITH BOIIPOCHI!

126 Ne 4 (050) Jlexa6pn / December 2014 (



13-1 MOCKOBCKAS
MEXOYHAPOJHAA BbICTABKA

HE®OTb U ITA3

23-26

MOCKBA
SKCMNMOLEHTP

12-1 POCCUNCKNIA
HE®TEMA30BbIU
KOHI'PECC

23-25
WMOHA 2015

MOCKBA
3KCMOLEHTP

rNABHbDIE
COBbITUA TOOA
ONA TNABHON
OTPAC/IN POCCUU

CRTARMIATOF Ec‘ E
. ’ ITE MOCKBA ITE GROUP PLC
www.mioge.ru &] +7 (495) 935 7350 +44 (0) 207 596 5000 =

www.miuge.cum m———cu——— oil-gas@ite-expo.ru  og@ite-events.com E



MeXpermoHaAbHas
CneuMaAMsIuMpoOBAHHASA BbICTABKA

HEDTb - A3
DKOJZI0I N A
3HEPFO 2015

2? 30 okTa06psa 2015r.

OPTAHW3ATOPHbI:
AnmMuHucTpauma r. Hosbpeck
BoicTaBoyHan komnanua Cnb3IkcnoCepeuc-Hy r. HoBocubupck

v )iacowf? NERVICE

Q00 «Cnb3xkcnoCepewc-Hy»

630090, HoeocubBupck, np. KonTiora 4, odh. 113
Ten./dpakc: (383) 335-63-50 (MHOrokaHaneHbLIW)
E-mail: ses@avmail.ru




: . JI t , WPHM;
"  lmes LenmKom nocesleHHbIN
— _— HOBEMLLMM TEXHONOMMAM
= Colledjtubing BHYTPUCKBaXXWHHbIX pabor,
= . B TOM Yna1e KONTIoOUHry
?;] : !l.rl.-]l‘:i Coiled tubing
=
i Coiled tubing
Coiled tubing

Coiled tubing

Coiled tubing

i

Coiled/tubing
S TITTR

3TO MHCTPYMEHT,
npeobpaXaowmi Bce
BHYTPUCKBaXXNHHble paboThbl
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610 SaWIPI MMM

UudJ sWada
VIHWSOLLION BIW3da

Aepuns Aepinies Kepuiy Aepsinyy  Aepsaupam Kepsany Repuow
29HadadMd08 21099/> eTINHLBL 1dag1ah eradd SMHdoLE  MMHALRTSHOU

B10°SdWIPD>" MMM

ud1sWada
VIHWOLLION KIW3da

Kepuns Aepinies Kepuiy Aepsinyy  Aepsaupam Aepsany Kepuow
29HadadXd08 210909/> eTNHLBL JdagLah eradd SMHdoLlE  MMHALRTSHOU
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ud1swada
VIHWSOLLION BW3da

Kepuns Kepinyes Repuiy Kepsinyy
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Kepuns Aepinies Kepuy Aepsinyy
29Hadadxd08 ©1099/> enVHLEBL Jdasalah

Aepsaupam
etfadd

Aepsaupam
eradd

Kepsany
SnHdoLs

Kepsany
SmHdols

Aepuowl
SMHAUSTBHOU

Kepuow
SMHAUSTOHOU
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29Hadadx 08 ©10909/> enVHLBL Jdaglah eradd SvHdole  MMHAURTIHOU
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ud1 Bwada
VIHNSOILLON BW3da
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Kepuns Kepinies Repliy Repsinyy
99Haad>d08 ©1099/> eNMHLBL adsalsh

B10°SaWIPD MMM

ud1 swada
VIHWSOLLION BW3d8

buigny/ps[iod

Aepuns Kepinies Repuiy Repsinyy
29Hadadxd08 ©10909/> ennHLBU Jdaglah

Aepsaupam
erradd

Aepsaupam
etfadd

Kepsany
SHdolg

Kepsany
SHdols

Aepuowl
SMHAUSTHOU

Aepuow
SMHAUBTSHOU
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ud1swada
VIHWIOLLION KIN3da

buiqny/pajio)

Aepuns Aepinies Repuiy Aepsinyy  Aepsaupam Kepsany Kepuow ﬁ ﬁ“_ m _wl_lv_ O
29HadadXd08 210909/> eTMHLEL 1dagLah etradd SMHdoLE  MMHALURTIHOU
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ud1swada
VIHWSOLLION KIN3da
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UdJ BIN3dE
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Repuns Aepinies Repliy Repsinyy  Aepsaupam Aepsany Kepuow
99Hadad 08 ©10909/> ennHLBU Jdagalah eradd SvHdole  MMHAURTaHOU




. e HOBBIM, 2015 romom!

YcImexoB BO BCEX /IeIaX, KPEMKOI'o 3I0POBbAI,
MaT€pPHATBHOIO 0JIAronoOIyIusd,
. "VAAY4H BAM U BAlIITM OJTH3KUM! * -

IIyCTh CHMBOJI 'O/ — HeGEeCHBIN OBEH MOJAPHT BAM
- CaMbI€C BO3BBIIIICHHBIC YYBCTBA, "
. 4 /apBI U3 POIra H30GHIHS IIPOCHILIIOTCS HA 3010TOE PYHO, KOTOpOE
. ‘ _ BBI TOOyZIeTe CBOUM BIOXHOBEHHBIM TpyaoM! .
i

G.&- “I*lﬁ ®
o® @

2 . .
Coiled tubing @;

Hapgeemcs, 9T0 :KypHaI «<BpeMs KOJITIOOAHTa»
OCTAHETCA B IIPEACTOAINEM I'OAY BAIIIUM

HAFAEKHBIM IPYyT'OM U [IOMOITHHKOM. .
KaeM BCTPEYH C BAMH HA 16-¥ MeK 1y HAP OTHOM
Hay;IHo-npaKaneCRoﬁ KOoH(pepeHuu
KonTI0OHMHTOBEIE TexHo10ruH, I'PII,

BHYTPHUCKBaKHHHBIE PA0GOTHD>.
L]

e
Komannma <<12peMeHH KOJITIOOMHT'2» ) ]
"

* i - .




Coiled tubing

BPEMS KOJITIOBUHIA
BPEMA ren

119017 r. MockBa, MbixxeBckuii nep., 4. 5, cTp. 1, obunc 224
Ten.: +7 499 788-91-24, ten./dakc: +7 499 788-91-19.

MNpepctaBuTenbcTBo B MuHcke: ten.: +375 17 204-85-99, ten./dakc: +375 17 203-85-54;

E-mail: rnaBHbIn pepakTop - halina.bulyka@cttimes.org, MmapkeTUHr n peknama —
advert@cttimes.org

MMOIITNCHON KYIIOH

3anonHuTe, Noxanymncra, KyrnoH 1 oTrpasbTe ero no dakcy: +7 499 788-91-19

[a, a xenato opopmnTb Noanuncky Ha 2015 rog

I:' Ha ne4vaTHYyto BEPCUIO I:' Ha 3N1EKTPOHHYIO BEPCULO
9 xxenatr noanucaTbcs Kak MpuwnuTe cyeT Ha NoaNUCKY
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Mopnucatbcsa Ha XYypHan «BpeMﬂ KONTIOGUHra» MOXXHO B MO4YTOBOM
oTaeneHUn no Katanory «Pocneyatb». NOANMNCHON NHAEKC - 84119.

Bbl MOXeTe Takke 0bOpMUTb NMOAMUCKY Ha XYpHan «Bpemsi konTio6uHra»
M 03HAKOMUTbCS C aHHOTALMSIMM CTaTel Ha calTe www.cttimes.org

Subscription to Coiled Tubing Times Journal for 2015

Cost of annual e-version of Coiled Tubing Times Journal is $80,00.
E-mail: cttimes@cttimes.org

«Bpems KONTIOOMHI 2> — €IUHCTBEHHOE U3/IAHUE,
KOTOPOMY IIPEJOCTABJIEHO IIPABO IIPEICTABIATD
B Poccuu  CHI' marepuanst ICOTA.

Coiled Tubing Times is the only periodical in Russia and CIS
countries that has a right to present ICOTA materials.
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TIOPOTUE [IPY3Bs!

JIJI51 TOTO YTOOHI >KYPHAJ
«BpeMs KOJITIOOMHTA» H
JAJIBIIE OCTABAJICA BAIIIHIM
BE€PHBIM IIOMOITHUKOM

M KOHCYJIBTAHTOM B JI€JI€
BHEJIPEHHUSI HOBBIX BBICOKHX
TEXHOJOTUH He(DTEra30BOIO
cepBHCa, obopMmuTe ‘
IIOITHCKY B JIFOOOM
OTaeJIeHHUH «Pociieuarm.

INoaIMHMCHOM HHIEKC

B karayore - 84119.

[ToamrCcKy MOKHO TAKKE
O(pOPMUTD, IPUCJIAB IO NTOFTE
3AIIOJIHEHHBIN KYIIOH (CJIEBA)

110 azpecy: 119017 1. MOCKBa,
[TbIKEBCKUH IEP.,, [I. 5, CTP.

1, opuc 224 nin OTIIPABUB
OTCKAHHMPOBAHHDBINA
3AIIOJIHEHHBIN KYIIOH I10 apeCy
cttimes@cttimes.org.

MOKHO IOAITHUCATHCS U HA CAUTE
www.cttimes.org

JO BCTPEYM B 2015 roay!




PE3LIbI HELIOS ™ INFERNO™

TEPMMYECKM YCTONYUBBIE

Komnanus NOV paga npe.u{:Tamm.\'.«

NOCMeAHIoN TEXHONOMMI0 PesLoB,
| MD3BONAIOLLYIO ADCTUHE HENPEB30AMAEHHBIX
ﬁ | PEAYNETATOR B YCNOBWAX BHICOKMX TEMMEPaTYD.
_u TexHonorun Helios™ Inferno ™ komnanum

1 peayos Helios™ Inferno ™nopxonAT ana ﬁYpEHHH
nopofoobpasosanuid. Pesusl Helios™ Inferno™

CEOEM KNacce NpoM3BoauTensHOCTE BYpeHuA,
ﬁﬂnmcm W ynpaenaemocTs 4onoTa,
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220033, Benapyce, MuHck, yn. Peibanko, 26

Ten.: +375 17 298 24 17, thakc: +375 17 368 30 26
E-mail: fidmashsales@nov.com. www.fidmashnov_ by
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fax: +375 17 368 30 26
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