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CJIOBO PEJAKTOPA

Jloporue gpy3bp, BbIIE O4€PEIHON,
53-11 HOMEP HAIIETr'O XKy PHAJIA.

OH yBHU/JIEJI CBET B HEIPOCTBIE BDEMEHA,
KOI'/Ia 9KOHOMUYECKAA CUTYAIIUA, YBBL, HE
CIIOCOOGCTBYET MHTEHCUBHOMY BHEJPEHUIO
IIPOTPECCUBHBIX, 4 3HAYUT, HEJIEIIEBBIX
TEXHOJIOTUI HEPTEra30BOI'O CEPBHCA,
KOI'Ta OMH U3 CAMBIX ABTOPUTETHBIX
(ecsiu He CaMbIH AaBTOPUTETHBIN)
POCCUMCKHH 3KCIIEPT B OO1ACTH
HEPTETA30BOI'O KOMILIEKCA HE TOJIBKO
He 6epeTcs IPEACKA3ATD AaJIbHEHITYIO
JIMHAMUKY 11€H Ha HEPTh, HO U HE 6€3
WPOHHM COBETYET I10 TOMY BOIIPOCY OOPAINATHCH K I'dJAJIKAM...

Ho, HecMOTpPs HM HA YTO, 51 1 MOU KOJUIETH U3 )KypHaja «Bpems
xonTIo6uHra. Bpems I'PIT» BepuMm, uTo «He(pTEra3oBeiii KOMIIJIEKC
MOJKET CTATh MOUIHBIM IPAUBEPOM PA3BUTHsI». TAK O3aI/1aBJICH
MaTE€pPHaJI, HOATOTOBJIEHHDBIN HA OCHOBE 3KCIIEPTHOM
JUCKYCCUH «POCCUHCKUI HEPTETA30BbIN KOMIIJIEKC B YCJIOBHUAX
SKOHOMHYECKMX M OJTUTUYECKNX O PAHNYEHNI: [IOMCK HOBBIX
BO3MOXHOCTEHN WJIA ITYTh K CTATHALTUN?>, KOTOPAasl COCTOAIACH B
paMmkax 12-ro Poccuriickoro He(pTerazoBoro KOHIrpecca.

B KaueCcTBE 3KCNEPTOB BBICTYIUINA BECbMA KOMIIETEHTHBIE
CIIELIMAJIMCTDL, M OAWH U3 CICJIAHHBIX KMU BBIBOJOB: CIIPOC
Ha BBICOKOTEXHOJIOTMUHBIE HE(PTECEPBUCHBIE YCIIYIH,

Ha BBICOKOIIPOAYKTUBHOE OOOPYAOBAHNE BIIOJTHE MOXKET
CTUMYIUPOBATD MHHOBALMOHHOE PA3BUTHE OTPACIIN.

VIMEHHO O TAKHMX yCJIyI'aX, O CJIOKHENIINX PAOOTAX,
BBIIIOJIHAEMBIX POCCUHCKUMU HEPTAHUKAMHU, PACCKA3bIBAET
ny6iukanusg HadaapbHUKA LITP OOO «TatHEDTDH-
JlennnoropckPemCepsuc» I1asna JlemaknHa «KOMIIIEKC yCayT
110 I'PIT», KOTOPOX OTKPBIBACTCS PyOpUKa «[€XHOJIOIUM».

B py6pUKE BbI HANJETE TAKKE CTATbU <« MAPOUMITYIbCHAS
UMIUIO3UOHHAs1 00pab0TKA NPHU3a00UHON 30HBI IJIACTA
BEPTUKAJIBbHBIX, HAKJIOHHBIX ¥ TOPU3OHTAIBHBIX CKBAKUH>
ABTOPCTBA CIELUAIHMCTOB OMCKOI'O IOCYJaPCTBEHHOI'O
TEXHUYECKOI'O YHUBEPCUTETA U «[IMATHOCTHUKA OTIOXKEHU

B HEPTEAOOBIBAIOMMX CKBAXKUHAX C IIOMOIIBIO PENIEPHBIX
TEXHOJIOTU» OT UCCIe0BaTENICH U3 Y(PUMCKOTO
roCyJapCTBEHHOI'O HEPTAHOI'O TEXHUUECKOI'O YHUBEPCUTETA.

S cyacTInB, YTO ABTOPCKUM AKTHUB JKYPHAJIa IIOMOJIHACTCS.

B 3TOM HOMEpPE BIEPBBIE BLICTYNAET KOJUIEKTUB ABTOPOB U3
ToCcy1apCTBEHHOI'O YHUBEPCUTETA YIIPABJICHUSA CO CTATbEN
«MTHHOBALIMOHHBIE MIAXTHO-CKBAKMHHBIE TEXHOJIOI'MH OCBOEHUA
Y OKCIUTYaTAIUH 34I11ACOB CIAHIIEBOM He(TU 3anajHou Cubupu
U ITOBOIKDbSI».

B nuceMe B peakIuio OAUH U3 ABTOPOB, IPOMECCOP
Anarosinii Unpioma numeT: «KoaTIOGUHT U BCE, YTO C HUM
CBA3aHO, — I'PI1, 1ra30KHUAKOCTHBIE, TEPMOI'A30BbIE, A30THBIE
TEXHOJIOTUH BO3JEUCTBH A HA IIPOJYKTHUBHBIE IUIACTHI U T.71., KAaK
HAM KQXKETCsI, KaK pa3 1 6y[yT JIEXKATh B OCHOBE IIPOPBIBHBIX
MAXTHO-CKBAXMHHBIX TEXHOJIOIUI JOOBIYH U UCIIOIb30BAHUSA
TPYJHOU3BJIEKAEMBIX 34114COB HE(PTH U I'a32». 3aMEYATEIbHO
cka3aHOo! O61aCTh IPUMEHEHUS KOJITIOOUHI'A HEYKJIOHHO
pacmumpsaeTcs. Mbl CTapaeMCs OTCIEKUBATD HOBbIE OOIACTH
€I'0 «9KCIIAHCHUM» U OIIEPATUBHO COOOMIATh BAM HA CTPAHULIAX
JKypHaIA.

Hapzerocs, 94T0O NpeACcTaBIeHUE TEXHUYECKNX U
TEXHOJIOTMYECKUX MTHHOBALIUI IIPOAOJIKUTCA B O4HOM PEKUME
Ha 16-11 MeKIyHAPOIHOM HAYYHO-TIPAKTUYECKOIM KOH(MEPEHIUH
«KonTIOOMHIOBBIE TEXHONIOTUH, I'PIT, BHYTPUCKBAKMHHBIC
PpaboThl», KOTOPAsk COCTOUTCSA yKE COBCEM CKOPO. OTKPBITHE
TEXHUYECKUX CEKIIMH — 29 OKTAODSL.

o BcTpeun B MOCKBe!

Porn Knapx

EDITORIAL

Dear friends, we have the 53 issue of our journal
published.

This issue has become a witness to challenging
times, with the economic situation far from being
conducive to the introduction of advanced and
expensive oil and gas service technologies, and with
one of the most competent (to say the least) Russian
experts in oil and gas industry refusing to make any
predictions as to the further oil price development
and recommending everybody, not without a touch
of irony, to consult fortune-tellers...

However my colleagues from "Coiled Tubing Times.
HP Times" and I continue to believe that "Oil and Gas
Sector Can Become a Powerful Growth DriverNe. This
is the title given to the summary of panel discussion

"Russian Oil and Gas Complex under Economic and
Political Restrictions: New Solutions or Stagnation?"
which was held during the 12th Russian Oil and
Gas Congress. One of the conclusions made by the
competent experts involved in the discussion was
that demand for high-technology oil and gas services
and high-performance equipment is likely to facilitate
the innovation driven growth in the industry.

It is these services and the most challenging
works performed by Russian oilfield workers
that you can read about at the opening of the

"Technologies" column in the article "Package of
Hydraulic Fracturing Services" by Pavel Demakin,
Head of Technological Operations Unit, Tatneft-
LeninogorskRemService.

You will also find in this column articles

"Hydroimpulsive Implosion Processing of Bottomhole
Formation Zone of Vertical, Inclined and Horizontal
Wells" by experts from Omsk State Technical
University, and Detection of Sediments in Oil
Producing Wells Using Reference Technologies by
analysts from Ufa State Petroleum Technological
University.

I am happy to see new faces among our authors.
This issue presents to you a team from the State
University of Management with their article

"Innovative Shaft and Downhole Technologies for
Shale Oil Resources Development and Production in
Western Siberia and Volga Region".

One of the authors, Professor Anatoly Ilyusha,
says in his letter to our editors, "We believe that
coiled tubing and all related technologies, including
hydraulic fracturing, gas-liquid, thermal gas or
nitrogen treatment of productive formations, are
the basis for breakthrough shaft and downhole
technologies to be used for the production and usage
of reserves which are hard to recover". Well said! The
scope of application of coiled tubing continues to
expand. We do our best to monitor its ‘expansion’ and
promptly inform you of its new horizons through our
journal.

I hope that further presentation of technical and
technological innovations will take a face-to-face
form at the forthcoming 16th International Scientific
and Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference. Technical sessions are
to open on 29 October.

See you in Moscow!

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

Kondepennusa cocrourca 29-30 okraops 2015 roga
B MOCKBe.

Oprammu3aToPsl: POCCUMICKOE OTAEIEHUE ACCOITUAITUN
CHEUATICTOB MO KOJTIOOMHI'OBBIM TEXHOJIOTHAM U
BHYTPHUCKBAXUHHBIM pab6oTam (ICOTA), LienTp pa3BuTus
KOJITIOOMHI'OBBIX TEXHOJIOIMH, HAyYHO-TIPAKTUYECKUN
JKYpHaI «BpeMs KONITIOOUHT A,

IMopaep:xka: MUHUCTEPCTBO SHEPIreTUKU POCCUICKON
Penepanun.

I101aIKA IIPOBEJEHU A: TOCTUHULA «<A9POCTApP»
(JIeHMHI'PAACKUU IIPOCIIEKT, 37, KOPITYC 9, CT. METPO
«[ITUHAMO»).

CTpPYKTypa MEPOIIPHATHA:

29-30 okTaA6ps. Texunueckue CeKiuu. FxX TeMaTuKa:

¢ KOnTIOOUHTOBBIE TEXHOJIOTUY;

* Akryanbnble TexHonoruu I'PIT (MI'PIT B
TOPU3OHTANBbHBIX CKBaKUHAX, ['TIIT rumoc I'PIT, T'PIT ¢
430TOM, UCTIOJIb30BAHUE KOJITIOOMHTA TPU ITPOBEICHUU
I'PT1, 60nbmeo6veMHbIe TPIT 1 1p);

* COBPEMEHHBIE METO/IBI F€O(PU3UIECKOTO
UCCJIEJOBAHUA CKBAXKUH, B TY. TOPU3OHTAIBHBIX;
JIOCTABKA T€O(PU3NIECKUX TPUOOPOB C ITIOMOIIIBIO
KOJNTIOOHMHTA U BHYTPUCKBA’KUHHBIX TPAKTOPOB;

* BHYTPHUCKBA>KMHHBIM UHCTPYMEHT JIJ1A
BBICOKOTEXHOJIOTUYHBIX PA6OT;

* 3ape3ka OOKOBBIX CTBOJIOB;

* ['MIPOMOHUTOPHOE 6YPEHHUE;

* MIHCTPYMEHTAJIbHBIN CEPBUC (JIOBUJIbHBIE OIIEPALIMH,
(Ppe3ePOBAHUE, yCTAHOBKA OTCEKAIONIUX ITAKEPOB U
Ap.);

* HoBbIE METO/BI TOBBIMIEHUA HEMPTEOTAAYH IIJIACTOB;

* PEMOHTHO-M3O0JIALIMOHHBIE PA6OTHI;

* [IpOMBIC/IOBASI XMUMUS /1 BBICOKOTEXHOJIOTUYHOT'O
HEPTEra30BOTO CEPBUCA (PEATEHTHI U MATEPUAIBI IS
I'PIT, komniosunuu A [THIT, cocrasel aiis PUP u gp.)

29 okTAA6ps1. TOpsKeCTBEHHBIHM IIPHEM, B DAMKAX
KOTOPOI'O COCTOUTCA BPYYEHUE AUTIJIOMOB JIAyPEATAM
crienManbHOM npemuu Intervention Technology Award,
VUPEXKAEHHON POCCUMICKUM OTIEIEHUEM ACCOITMAITUN
CIIEIUATIMCTOB IO KOJITIOOMHI'OBBIM TEXHOJIOTUAM U
BHYTPUCKBAXKUHHBIM padoTam (ICoTA).

30 okTA6pPst. KpyIyIbIii cT0I «O00PYLOBAHE AJ151
BBICOKOTEXHOJIOTUYHOI'O HEPTEra30BOI'O CEPBUCA:
€r'0 BO3MOXXKHOCTH, AKTyaJIbHBIE NTPEJJIOKEHUA PBIHKA,
UMIIOPTO3AMEICHHUE.

Paboune a3bIKkH KOHPEPEHIIN: PYCCKUI U AHIVIMHACKUN.
ByzeT BeCTHCh CUHXPOHHBIN IIEPEBO/I.

29-30 OKTa0ps. BeicTaBKa. BylyT IPEICTABICHbI
NPOAYKIUA U/UIA TEXHOJIOI'MU KOMITAHHUH-YIaCTHHIL.

Mex1yHapoHad HAYYHO-TIPAKTUYECKAA
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The conference will be held on October 29-30,
2015 in Moscow.

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

Supported by the Ministry of Energy of the
Russian Federation.

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

Structure of the event:

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

* Coiled tubing technologies;

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

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

» High-tech well intervention equipment;

* Sidetracking;

* Jet drilling;

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

* New EOR technologies;

» Cement squeeze;

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

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

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

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

October 29-30. Exhibition. Products and/or
technologies of the participating companies will
be presented there.

The International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference is held on an
annual basis. It is the Russian longest-standing
professional forum for oil and gas services
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The 16 International Scientific and Practical Coiled Tubing,
Hydraulic Fracturing and Well Intervention Conference

KoHdepeHIHs «KomTIOOUHTOBbIE TEXHONMOTUH, I'PI1,
BHYTPHCKBAKUHHBIE PAOOTHI> IPOBOJUTCS €3KETOHO.
D10 crapenmuii B Poccuu npodeCcCuOHaNbHBIN (DOpyM
JULS CIIELIUAJIMCTOB HE(PTErA30BOI'O CEPBUCA, 3AKA3UHUKOB
BBICOKOTEXHOJIOTMYHBIX HE(PTECEPBUCHBIX YCIYT U
IPOU3BOAUTEIIEN COOTBETCTBYIOMIETO OOOPYIOBAHUS.

Jeneraramu KOH(PEPEHITUU HEU3MEHHO SIBJISIIOTCS
OPEACTABUTEUN TAKUX U3BECTHBIX POCCUUCKUX U
MEXIYHAPOAHBIX KOMITAHUM, KaK «POoCHEPTh», ['a3mpom»,
Tasnpom Hed T, JIYKOUJ, dllmombepxes, Trican Well
Service, Weatherford, Halliburton, «<TatHedTb», «banmHedTh»,
OO0 duTterpa — CepBuCh, <EBC», «BBT-BocTok», Eriell
Group, «benopycHed1b», Ilakep CepBUc», Westor Overseas
Holding, «®pak/xeT-Bonrar, «<Ypan-Auzaiiu-ITHII»,
«Berepany», «DUIMAII», I'pynmna O/, Serva Group, Welltec,
PI'M, JerehGroup, BOpoBHYCKMIT KOMOMHAT OTHEYIIOPOB U JIP.

[IporpaMma TEXHUYECKUX CEKITUH TPAJTUITUOHHO
(POKYCHPYETCS HA CAMBIX IEPEJJOBBIX TEXHOJOTUAX. Bbl
MOKETE yOEAUTHCA B TOM, O3HAKOMHUBIIIHUCH C UCTOPHUEN
KOH(EPEHIINU 11O aapecy http://www.cttimes.org/conf/

Ha 16-11 koH(pepeHIIrH GyAYT IPEIOCTABICHBI BCE
YCJIOBUS JIJIS1 HIPOJLYKTUBHOI'O KAK (DOPMAIBHOI'O, TAK 1
He(@OPMAIBHOI'O OOIIEHUS CIELUAJIMCTOB B IPOLIECCE
KO(e-6peKOB, (PypHIETA U TOPKECTBEHHOI'O IIPHUEMA.

Bel cMOXETE OOCYAUTD AKTYAJIbHBIE TPOOGIEMBI C
KOJUIETAMH U3 BEAYIINX KOMITAHUI, TOOECENOBAT C
AHIVIOA3BIYHBIMH YYACTHUKAMU KOH(PEPEHIINU C ITOMOUIBIO
KBaJIM(PUIUPOBAHHBIX [IEPEBOTYHKOB.

BbI HE TONBKO HNOMYYUTE UCUEPITHIBAIONLYIO
UHQPOPMAIUIO O CAMBIX CBEKUX TEXHUYECKUX U
TEXHOJIOIMYECKHUX MHHOBAIIHSIX MUPOBOI'O U POCCHHCKOTO
HEMTEra30CEPBUCHOIO PBIHKA, HO U BCTPETUTE HOBBIX
JPY3EH.

3apEruCcTpUpPOBATHCS B KAUECTBE YIACTHHUKA
KOH(EPEHIINU BBl MOXETE 10 a/IpeECy:
http://www.cttimes.org/conf/confreg/

NHpopMaLs O CIOHCOPCKUX BO3MOKHOCTIX
BBICBLIIACTCS 11O 3AIIPOCY.

E-mail: cttimes@cttimes.org

Ten.: +7 499 788 91 24

Mo6.:+7 (916) 512 70 54

Paxc: +7 499 788 91 19

CaniT: www.cttimes.org

KoHTakTHOE 1u10: ApreM I'puboB, AUPEKTOP
10 CTPATETUYECKOMY PA3BUTHIO XKyPHasa «Bpems
KOJITIOOMHI 2>

Kaem Bac B Hamem He(hopMaTIbHOM KIIyoOe!

Opzromumem

specialists, purchasers of high-tech oilfield
services and manufacturers of oilfield equipment.

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

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

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

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

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

Information about Sponsorship Packages is
available upon request.

E-mail: cttimes@cttimes.org

Tel.: +7 499 7889124

Mobile +7 (916) 512 70 54

Fax:+7 499 7889119

Website: www.cttimes.org

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

We are looking forward to seeing you!

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

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

29-30 okTa6psa 2015 ropa,

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

Tematuka:

¢ KonTioGUHroBble TeXHONOrmu;

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

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

¢ BHYTpPUCKBa)KNHHbIN NHCTPYMEHT ANs
BbICOKOTEXHONIOrMYHBIX paboT;

¢ 3ape3ka GOKOBbIX CTBOJIOB;

¢ [ApoMOHUTOpPHOEe BypeHue;

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

¢ HoBble MeTOAbI NOBbILLEHUS HedTeoTAAUN
nnacros;

¢ PeMOHTHO-M30MSILNOHHbIE PAGoThI;

October 29-30, 2015

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

Conference topics:

¢ Coiled tubing technologies;

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

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

¢ High-tech well intervention equipment;

* Sidetracking;

e Jet drilling;

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

* New EOR technologies;

e Cement squeeze;

¢ Qilfield chemistry (hydraulic fractyring/ |
chemicals, EOR solutions, _"#-,pﬁ'ﬁ

cement squeeze ﬁfﬁ
y

mixes, etc.).

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

nap.).

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




PETHCTPAIITMOHHA A ®OPMA
16-51 Mex Iy HAPOTHASI HAY YHO-TIPAKTUYECKAST KOH(EPEHI U
«KOJITFOBUHI'OBBIE TEXHOJIOI'NH, I'PII, BHYTPUCKBAKNHHBIE PABOTDbI»
29-30 oxTaAOpa 2015 T
I MOCKBA, TOCTUHHI1IA «A3DPOCTAP», (JIEHUHIPAJACKUM IIPOCHEKT, 37, K. 9, CT. M. «/IMHAMO»)

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

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

*JIOJIPKHOCTD

Hanwucanue no-aHIIMHUCKU

*Kommanus

"AZPEC IEKTPOHHOH MOYTHI “Tenedpon

*dakc

TTouTOBBIN aipec

2. Iloskaay¥cra, ormersre hopmar yuacTusi: KoH(epeHIHsI, BBICTABKA.

29-30.10.2015 - KOH®EPEHII A

PerucrpaniiOHHBIN B3HOC

[ neneratos 75 000 py6.
7151 MOKJIATYMKOB (JJOKJI/IbI HEPEKIAMHOI'O XAPAKTCP) covrvveees 45 000 py®6.
Xapakrep JOKJI14/1a OIIPEJE/IAET IPOIPAMMHBIA KOMUTET KOH(pPEPEHTUN

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

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

Pezucmpayuonioiil 63HOC 8K1OUACIN. YHACIUE 0e1e2ama 6 MeXHUHUECKUX CeKUUAX, Koghe-Opetinax, 00e0ax,
VAHCUHAX, BeHEPHEM npueme, NOCeUjeHIUe BbICINABKU, a MAKIce PAa30amouHble MAmepuaivs KOHpepeH L 1
npesenmaunuu OOKAaA0UUK08 Ha flash-nocumene.

17151 3a04HBIX YYACTHHUKOB 15 000 py®6.
29-30.10.2015 - BBICTABKA TEXHOJIOT'HIH 1 OBOPYJOBAHU A KOMITAHUI-YYACTHHII
Bce cymmuot ne exarouarom H/JC

[MoxaIyHCTa, YKaKUTE GOPMAT YIACTHS M YKAKUTE CYMMY BEIGPAHHOI'O BAMU PErHCTPAIIIOHHOTIO B3HOCA:

dopmar Cymma

Jenerar KoHMEPEHIITUN TFocruHHuIa <A3pocTap»

JleeraT KOHPEPEHIMHU — TOK/IATIHK Anpec: 125167, MockBa, JIECHUHIDAICKHIT
IIPOCIEKT, .37, KOpPIL. 9.

BponuposaHue HOMepOoB: +7 495 988-31-30,
E-mail: reservation@aerostar.ru

3a04HBINA yYACTHUK KOH(PEPEHITUHN

DKCIOHEHT BBICTABKH

Ne 3 (053) Centsi6pn/ September 2015 9




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

October 29-30, 2015

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

Please, fill in the application form. *Mandatory fields

*Last Name

*First Name

*Position

*Company.

*E-mail

“Telephone

*Fax

Mail

Please, select your participation option: conference, exhibition.

29-30.10.2015 - CONFERENCE

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

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

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

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

For correspondent participants $300

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

Please, select your participation option and registration fee:

Option Price
Delegate of the conference
5 Aerostar Hotel
Delegate and reporter of the
conference Address: 125167, Moscow,
Correspondent participant of the Leningradskiy ave. 37, bldg. 9.

conference Reservation service: +7 495 988-31-30,

Exponent of the exhibition E-mail: reservation@aerostar.ru

10 Ne 3 (053) Centsibps/ September 2015
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YBaxkaemble konneru! loporune gpy3bs!
Poccuiickoe oTaeneHne Accoumaumm CreumanmcToB No KONTIOBMHIOBLIM TEXHONOTUAM U
BHYTPUCKBaXXUHHbIM paboTtam (ICOTA) npeanaraeT BaM NPUHATL yY4acTUe B roflIOCOBAHMM, PE3YNLTaTOM
KOTOPOro cTaHeT pOopMMpOBaHue WopT-nmcTa cneumansHon npemun Intervention Technology
Award - 2015.

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

«Jlyywas KOMMaHWs B MCNOMb30BaHWUM KONTIOOUHIOBbIX TeXHONOrin B Poccm u CHIM

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

«Jlydwas MexayHapoaHas KoMnaHus B obnact nposeneHus MPI1»

«JlyyLlas KoMMNaHWs No NPOABUXKXEHMIO MHHOBaLMIM B Poccumn n CHIM

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

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

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

EnMHOro aKoHoMMYeckoro npoctpaHcrea (E3M)»

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

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

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

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

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

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

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

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

of the Russian Federation

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

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

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

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

Best mternatlonal company in the sphere of hydraulic fracturlng operations

Best innovating company in Russia and CIS countries

Breakthrough of the year — the fastest-growing company

Best mternatlonal company on the Russian oilfield service market

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

Financial institution that promotes high-tech oilfield services in Russia

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

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

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

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

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

Well Intervention Conference on October 29, 2015.

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




Coiled tubing

XXYPHAN,
0 COBPEMEHHOM

BbICOKOTEXHOMOrMYHOM
HedTerazoBom cepauce —

06 MHHOBALIMOHHOM
obopynoBaHuu
1N TEXHONOTrUAX

Coiled tubing
s 1T

3TO UHCTPYMEHT,
npeobpacatoLLuin Bce
BHYTPUCKBaXUHHbIE paboTbl

Hioeke B nogmacHoM katanone ePoonedan.» — 84119




HE®DTErNA30BbIN KOMIMJEKC
MOXKET CTATD MIOLLHbIM
APAMBEPOM PA3BUTUA

OIL AND GAS SECTOR CAN BECONIE
A POWERFUL GROWTH DRIVER

Mamepuaz no020moe.1eH Ha OCHOB8e IKCNEePMHOLL OUCK)ccul POCCULICKULL
HegphMme2a306biLl KOMNIEKC 8 )CA0BUAX IKOHOMUMECKUX U NOTIUMUUECKUX OZDAHUMEHULL:
NOUCK HOBBIX BO3MONCHOCIELL USIU 1YL K CIMAHALUUL», KOMOPAS COCMOAIACH 8
pamax 12-20 Poccutickoeo Hegpmez2asoB8020 KoHzpecca, UHPOPMAUUOHHBIM NAPIMHEPOM
KOMOPO20 ABNANCA HCYPHAT «Bpems Komoouza».

This material is prepared on the basis of expert discussion Russia’s Oil and Gas Industry
under Economic and Political Restrictions: Searching for New Opportunities or Path to
Stagnation?’ which was held within the framework of the 12" Russian Petroleum and Gas
Congress. Coiled Tubing Times was an information partner of the congress.

Hrops BurTeab: CerofHsa Mbl OOCYK/IAEM
POCCUUICKUIT HE(PTETA30BBIN KOMIIIEKC B YCJIOBUSX
3KOHOMMYECKUX U NOJUTUYECKUX OTPAHUYEHNN 1
MMOMCKH HOBBIX Y TEH BBIXO/A. XOTEIOCH Obl, YTOOBI
OBbIIM HA3BaHBI OCHOBHBIE BBI3OBBI /151 HAIIETO
HE(PTEra3oBOro KOMIUIEKCA.

Banepuri Becceab: Hamr He(hTEra3oBbl KOMILIEKC
B HACTOSIIIEE BPDEMS OUE€HDb YCTOUYUB, HO 'y HETO €CTh
TpU npoobaeMbl. [TepBoe: HEOOXOOUMO OTPOMHOE
KOJIMYECTBO I/IHBCCTI/IHI/Iﬁ, IIOTOMY 4YTO OH OYCHb
3arparen. [1oKa ere Mbl IO HHEPIUU JIBUKEMCH,
U IBH2KEMCS XOPOIIO, HO 3TAa UHEPLIMOHHOCTD
MOJKET YK€ Uepe3 TPU-IIATH JIET JaTh COOU. Bropoe —
6€3yCIIOBHO, HY?KHO Pa3pa6aTbIBATh HOBBIE
TEXHOJIOTMU. TpeThbe — UMITIOPTO3AMEIICHHUE,
IIPUYCM HC HA CJIOBAX, 4 B PCATTHAX, IIOTOMY YTO
A C TPYAOM MOHUMAIO, KAK MOKHO 3aHUMAThCS
UMITOPTO3AMCIICHHUCM B HBIHCITHHU X 9KOHOMMNYCCKHUX
peanuax npu TaKUX JOPOI'UuX JEHbIAX.

Hrops BurTenb: Ha HejasaeM [leTepOyprckom
MEK/TYHAPOJHOM 3KOHOMHYECKOM (POPYyME U3
YCT BBICOKMX YHHOBHUKOB 3BY4YaJId YBEPEHHOCTD,
4TO BCE UJIET O MJIAHY, CKOPO BOCCTAHOBUTCS
BBICOKAs 1IeHA HA HEPTBh, U BCE 060 aeTcs. [Tpu Tex
pobaeMax, KOTOpPbIE€ Bbl 0003HAYMIIN, TOHATHO,
4TO HE 060oIeTCs. PeanpHo iy, o Bamemy
MHEHHUIO, TOHU3UTH IIPOIIEHTHYIO CTABKY XOTSI OBI /IO
OTHOCHUTEJIBHO IPUEMJIIEMOI'O YPOBHSI?

Baaepmuii Becceas: [Ipo6iema orpomHast. Borpoc
3KOHOMMYECKOU MOJIESIU TOCYIAPCTBA CTOUT YKE HE
nepsbii geHb. [Tocne passaia CoBeTcKoro Corwsa Mbl
BCE CTAJIU BPOJIE UHBECTOPOB. I MBI, KOHEYHO K€,
XOTHUM BKJIAJBIBATb CBOU ICHBI'U TYA4, I/IC CMOXXEM
HOJYYUTB CTOJIBKO K€ OUYEHDB OBICTPO. BE3YCIOBHO,
peYb UJET O JIETAILHOM Ou3Hece. [ToaTomy pecypca
51 HE BUXKY. JIEHbI'Y B CTPAHE €CTh, U UX OI'POMHOE
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B xawecmee mooepamopa
IKCNEPMHOLL OUCKYCCUL
soicmynan Heops BUTTEJID,
NOJUMOJI02, MeNe6e0V UL,
PBKTB

The discussion was moderated
by Igor VITTEL, Politologist,
Host,RBC'TV

Banepuiit BECCEJIb,
UCNOSIHUIMEIbHbLIL
suye-npesuoeHm,

I'K «HuvroTexCepeuices»,
npogpeccop PI'Y negpmu u
2asa umenu HM.Iyoxuna

Valery BESSEL Executive
Vice-President, Newlech
Services; Professor, Gubkin
Russian State University
of Oil and Gas

Igor Vittel: Today we are discussing about Russian
oil and gas sector under economic and political
restrictions and searching for new ways out.
would like our participants to speak about the main
challenges for our oil and gas sector.

Valery Bessel: Our oil and gas sector is currently
very sustainable, but it has three problems. Firstly, huge
investments are needed because the costs in the sector
are very high. We continue moving forward quite
well, but this movement is by inertia and in three to
five years this inertia might fail. Secondly, we need to
master new technologies. Thirdly, import substitution
is needed. But we need import substitution not in
word but in deed. Because I hardly can understand
how it is possible to do import substitution under



KOJIMYECTBO. BBIpOCa niesnas rmiesia
OPEACTABUTEIICH OU3HEC-IJINUTHI,

B PyKaX KOTOPOU JJOCTATOYHBIE
(prHaHCOBbBIE CpeacTBa. HO
MEHTAJbHOCTb NPEATPUHUMATEICH
oMK KHA MEHITBHCS! OHU JTOIKHbI
MOHUMATb, YTO HEBO3MOXKHO MOJTYYUTh
MUWJTUAP/IHBIC TIPUOBLIN YIKE 3aBTPA,

MeHTanbHOCTb NpeanpUHUMAaTEeNen AOMKHA MEHATLCS!

OHW fOMKHbI MOHUMAaTb, YTO HEBO3MOXHO MONY4YnThb
MUNMapaHble NPUObIIM yXKe 3aBTPa, @ HY)XHO BKNaAbIBaTb
MUWJIMOHBI, 3Has!, YTO OHW MOTYT MPEeBPaTUTLCA B MUITNNAPAbI
NULWb Yepes NATb-CeMb-AeCATb NeT. Hy>KHO MOMHUTb, YTO 3TO
TBOSI CTPaHa, YTO B HEM ByayT XXMUTb TBOU AETU U YTO Thbl CAM
XUBELLb TYT, @ HE CTPEMMULLLCS 34eCb TONbKO 3apabaTbiBaThb
LEHbMN.

4 HY>KHO BKJIA/IbIBATH MUJIJTHOHBI,
3HA5, YTO OHU MOT'YT IIPEBPATUTHCS B
MMJUTHAP/IBL JIUIIb YEPE3 MATh-CEMb-

The mindset of entrepreneurs should change! They should
understand that it is impossible to get billions of profits

necsTs e, Hysio mommuTs, uro ato  tomorrow, that one need to invest millions knowing that they

TBOS CTPAHA, YTO B HEU OYAYT )KUTh
TBOH JIETU U YTO ThI CAM JKHBEIIb
TYT, 4 HE CTPEMUIIBCS 3[JECh TONIBKO
3apabaThIBATh ICHBIU. 5] caM, KaK
npodeccop PI'Y HedpTu 1 raza um.
WM. T'ybKk1Ha, MHOTI'O OOIIAI0CHh CO CTYJIEHTAMU U
MAaruCTPaHTAMHU U HOCTOSTHHO UM 00 3TOM T'OBOPIO.
Ho, K cOxxaJIEHUIO, HE yMAaIO, YTO 60JIee CTapIIee
TIOKOJIEHNE MOKET U3MEHHUTBCA. B pOCCUIICKOM
KPYITHOM OGU3HECE TOJIBKO HECKOJIBKO UMEH HE
CBSI3aHBI C HE(PTETA30BOI OTPACIBIO — Kacnepckui,
Bonox co3pany CcBOU KOMITAaHUU CaMU. Bece
OCTAJIBHBIE — 3TO OU3HEC BOKPYT /1d OKOJIO ChIPb,
JIOXO/BI 34 CYET MOJTYYEHM A IEIIEBBIX PECYPCOB U
MEPENPOAAKH UX 34 TPAHUILY 3310pOro. ITo oneHKam
IKCIEPTOB, B COBPEMEHHON POCCMM HACUUTBIBAETCA
111 MunnapaepoB, KOTOPBIM NPUHAJIEKUT 35%
HAIIMOHAJIBHOI'O 60I'aTCTBA CTPAHBL. TO €CTh TPETH
PECYPCOB MIPAKTUYECKU UCKJIIOYEHA 13 IIPOLIECCA
MHHOBAIIMOHHOTI'O IIPOM3BOACTBA. be3 n3ameneHus
MEHTAJIBHOCTHU «KAIIUTAHOB OU3HECA» TPYLHO
PACCYUTBIBATD HA YCIIEX.

Hrops Burreins: IeICTBUTENBHO JIU BCE
TaK KPUTUYHO, KAK OITUCAJI Kojutera? My Tak
ONTUMHCTHUYHO, KAK YTBEPXKIAJIOCH HA (pOpyME B
[Turepe? TpebyeT 11 pOCCUCKAst HEPTETra30BaAs1
OTPACJIb €CIU HE pedOpPM, TO IPOPBIBHBIX PEIIEHUI?
W ecnu ga, 1O 111 yero? Kakue npo61eMbl HyKHO
PELIUTD B IIEPBYIO OUEPE/Ib?

ITaBea 3aBaJdbHBIN: [IpaBUIBHO ITIOCTABJICHHAS
LEJIb — TO MOJOBUHA JOCTUKEHUS LIEJIN.
Taxk B 1I0O60M Ji€JI€, B TOM YHCJIE B BOIIPOCAX
Pa3BUTUA CTPAHBI UJIU KAKOH-JIMOO OTPACIIH
IIPOMBIIIJIEHHOCTY, B IaHHOM cinydae TOK. Ho g
TOI'O YTOOBI IPABHUJIBHO IOCTABUTD 11€JIb, HYKHA
XOpOMIAs JUATHOCTHKA. JIF0O0I KPU3UC BBIABJISICT
C1a0ble MeCTA. B 2JKOHOMUKE CTPAHBI MBI CEMYAC HE
CTOJIBKO JIATAEM JIBIPBI, CKOJIBKO IEPEOCMBICIUBAEM
TO, KaK MbI kMU nocyaeanue 10—-20 e, Hajesicb
Ha TO, YTO 3a1ajl HaM MTOMOXKET. 3aM1a/] IOKA3aJ1 HaM
CBO€ HENPUBETIIMBOE JIULIO HA (POHE U3BECTHBIX
co6pITHI. M TETIEPD MBI IEPEOCMBIC/IMBAEM
CUTYALUIO, HAYMHAEM OOpaIaTh OOJIbIIIE BHUMAHUS,
HaIIpUMeEpP, Ha PA3BUTHE CEJIbCKOI'O XO34AMCTBA. ITO
KacaeTcsa HePTEra3oBOro KOMIUIEKCA, 37€Ch MbI
TOXKE [IOHUMAEM €I'0 ySI3BUMBbIE MeCTa. 12, CErogHs
TOK sBISIETCA BEAYIIECH OTPACTBIO 9KOHOMHUKH,

06€CTIEYNBAIOIIEH U SKCIIOPTHYIO BBIPYUKY, U IOXO/IbI }

might turn into billions in five, seven, ten years. A person should
bear in mind that it is his country, that his children will live here,
that he lives here, not just makes business and earns money.

current economic situation and with such expensive
money.

Igor Vittel: During the recent Saint Petersburg
International Economic Forum high-ranking officials
declared with certainty that everything is proceeding
according to a plan, that soon oil will become
expensive again and things will come right. But having
problems that you have just mentioned, it is clear that
things will not come right. Do you think it is realistic to
reduce the interest rates to a relatively acceptable level?

Valery Bessel: The problem is huge. The issue of
the country’s economic model is high on the agenda
for quite a while. After disintegration of the USSR we
all became sort of investors. Of course, we want to
invest into the sectors where we can get quick return
on our investments. Surely, I speak about legal business.
That is why I do not see the resource. There is money
in the country, there is money galore. Today there is
a constellation of business elite representatives, who
have enough financial resources. But the mindset

ITaeen 3ABA/IbHBIH:
npeoceoamens Komumema
no anepzemiuie,
Tocyoapcmeennas /yma PC
P®D; npesuoenm, Poccuiickoe
2a3oe0e oouecmeo/PIrO

Pavel ZAVALNIY, Chairman
\ of the Energy Committee,

State Duma of the Russian
Federation, President, Russian
Gas Society

of entrepreneurs should change! They should
understand that it is impossible to get billions of
profits tomorrow, that one need to invest millions
knowing that they might turn into billions in five,
seven, ten years. A person should bear in mind that
itis his country, that his children will live here, that
he lives here, not just makes business and earns
money. Being a professor at Gubkin Russian State
University of Oil and Gas I talk to my students and
master’s students and explain this idea to them. But,
unfortunately, I do not think that older generation
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YTo KacaeTcs KPUTUYHBIX HanpaBneHun, To B TIK 3To
nmMnopTo3amelleHune. TpebyeTcs bonee MHTEHCMBHOE
pa3BUTUE TEXHONOMMIN, MPON3BOACTBO MHHOBALMIOHHOIO

obopyaoBaHus, ynyyllueHne pecypcHom b6asbl.

Speaking about critically important areas, it is import
substitution in the fuel and energy sector.More intensive
development of technologies, production of innovative

will change. In Russian large business
there are only a couple of people who
are not involved in oil and gas sector.
Kaspersky, Volozh — they made their
companies themselves. All the rest is
business related to commodities and
the earnings come from getting cheap

equipment and improvement of the resource base are required. resourcesand reselling them abroad

OIO/KETA, 4 TAKIKE KPYITHEHIITIM 32KA39HKOM JIJIS
HAaIIEH IIPOMBINUIEHHOCTH. YTO KacaeTcss KpUTUYHBIX
HarnpasjaeHUM, TO B TOK 3TO UMIIOPTO3aMEIICHUE.
TTOHATHO, YTO IPU CYLIECTBYIOWIEH IIPOLEHTHOM
CTaBKE IIPOMBINIJIEHHOCTD PA3BUBATHCSI HE MOJKET,

U TOCYAaPCTBO NPEJOCTABIAET IIOMOMIb HA
HCpCXOLIHbeI TICPUO/, B TOM YHCJIC B BU/IC JIBI'OTHBIX
KpeauToB. TpedyeTcs 601ee UHTEHCUBHOE PA3BUTHE
TEXHOJIOI'UH, ITIPONU3BO/ICTBO MHHOBAITHOHHOI'O
060PYJOBAHM, YIYUIIIEHHE PECYPCHOI 6a3bL.

MBI y7Ke IPOBEH JUATHOCTHUKY C Y9aCTHEM
MPEJCTABUTENEH OU3HECA, KPYITHBIX HE(DTETA30BbIX
KOMIIAHHI, YETKO U ACHO OIPEAETIN LETN.
[To3TOMY 51 HE BUXKY HEPA3PEIIUMBIX ITPOOIEM.

Ja, HabII01a€TCSA BDEMEHHBIH CIIAJ| U B PA3BUTHH
CTPAaHBL, U B PA3BUTHN S9KOHOMUKM. HO BCce 310
MPEOIOIUMO, U YKE B CPEAHECPOYHON NMEPCIIEKTUBE
HAC XKJET ycrex. S B 3ToM yOEK/ICH.

Hrops Burrean: Ecnu Bel cunTaere, 9TO
OONBIINX NPOHJIEM HET, TO KAK IIPU TOM TPOLIEHTHON
CTAaBKE U IIPH HEJOCTATKE (PUHAHCUPOBAHUS, 4 HAC
NPAKTUYECKHA OTPE3AIN OT MUPOBBIX (PUMHAHCOBBIX
PBIHKOB, MOJXKET PA3BUBATHCS POCCUMCKUN
HEPTEra30BbIA KOMILIEKC?

ITaBes 3aBa/IbHBIH: S BBICKA)KY CBOE MHEHUE
10 TIOBOJLY 9KOHOMWYECKOU CUTYatnun. B moem
MNOHUMAHWUHN UHQIALUA HOCUT SKOHOMHUYECKU
xapakrep. He cekpeT, 4TO Ha NPOTAKEHUHU IECATH-
OATHAALATH JIET Y HAC POCT JJOXO/IOB HACENIEHUA
onepexas poCT IPOU3BOJUTEIBHOCTH TPYAA. B aTOM
OCHOBHAs npuynHa nHQIAnUN. B Kutae-Espone-
AMepuKe, HANIPOTHB, POCT IPOU3BOAUTEIBHOCTHA
TPY/a OIIEPEXKAET POCT AOXOJOB, TOITOMY TAM
pedaanys. ITonna feBaabBanus pyosis, TAKUM
06pa30M 9KOHOMMKA HAC HAKA34J1d, HO BCE BCTAJIO HA
CBOHM MECTA, Y TO, YTO MBI IOJTYYHJIN B BUJIE JOXOJIOB,
He 32pab0oTaB, OOHYJINJIOCH YEPES AEBAIbBALIHIO.
[TOHATHO, YTO IPU 3TOM YIIAJIN PEAJIBHBIE JJOXO/bI
HACEJIEHUA, HO TTOABUJICA UCTOPHUYECKUI ITAHC
Cc62IAaHCUPOBATD JOXOBI U PACXO/BI U HAYATh
PadoTaTh TaK, YTOOBI HE IIOBTOPATH Ty CUTYAILHUIO.
Bonpoc BpeMenn — 1 UHIALAA yCTAHOBUTCS
H4 YPOBHE 3—4%, He BbIIIIE. [JeHbI' HAUHYT
pad6oTarh. COOTBETCTBEHHO, YIIAZIET U CTABKA
pedprHaHCcupoBaHus. HO camoe I71aBHOE cervac — 3TO
MIPABUJIbHAA ITOCTAHOBKA IEJIN. XY/IIINE IPOTHO3BI HE
ONPABAAINUCH, SKOHOMUKA HAIA CTAOMIN3UPOBAJIACD,
€CTb ITOTEHIIUAJ [IJI €€ PA3BUTHSL.

Huxosnai I'pades: S 1ymaio, 4To 3/1€Ch OUH
M3 KJIIOYEBBIX BOIIPOCOB: KAKHE 1€/ MBI ce6€
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at high prices. According to experts,
today in Russia there are 111 billionaires who own
35% of the country’s national wealth. That means that
one third of resources are excluded from innovative
production processes. Without changing the mindset
of ‘business captains’ it would be hard to be successful.

Igor Vittel: Is the situation really as critical as the
colleague has just described? Or is it as optimistic as
was stated in Saint Petersburg? Does Russian oil and
gas sector require, if not reform, but breakthrough
solutions? If yes, then for what purpose? What
problems should be resolved first?

Pavel Zavalniy: Correctly set goal is already half
of success. This is true for any undertaking or area,
including county’s development or any industrial
sector, fuel and energy sector in our case. But in order to
set a goal correctly one need to have good diagnostics.
Any crisis reveals bottlenecks and weaknesses. In our
economy we are currently not so much closing off the
loopholes as rethinking how we have been living over
the recent 1020 years hoping that the West will help
us. But the West showed to us its unfriendly face on the
background of the well-known events. And now we
rethink the situation and start paying more attention,
for example, to the development of agriculture. As far
as oil and gas sector is concerned, we do understand
its weaknesses. Yes, today fuel and energy sector is the
leading sector in the economy that provides export
earnings and budget revenues and serves as the
largest client for our industry. Speaking about critically
important areas, it is import substitution in the fuel and
energy sector. It is clear that with current interest rates
the industry is not able to develop, but the Government
provides assistance during the transition period,
including the assistance in the form of concessional
loans. More intensive development of technologies,
production of innovative equipment and improvement
of the resource base are required. We have already
conducted the diagnostics with the participation of the
business community, large oil and gas companies, and
have clearly defined the goals. That is why I do not see
any insolvable problems. Yes, we observe a temporary
downturn in the country’s development and in the
economic development. But all the difficulties are
possible to overcome and we will succeed in the
medium term. I am sure.

Igor Vittel: If you think that there are no problems,
then how can the Russian oil and gas sector develop
with such high interest rates and lack of financial
resources, because we were almost completely cut off
the global financial markets?



Technologies Cluster,
Skolkovo Foundation

CI'IpOC Ha BbICOKOTEXHOJNTOM'N4YHbIE Heq)TeCepBVICHbIe yanyru,
Ha BbICOKOMPOAYKTUBHOE o6opy,u,oaaHV|e BMNoOJIHE MOXET
CTUMynmpoBaTb NHHOBaUMOHHOE pa3BnNTUNE OTPadINn.

Demand for high-tech oilfield services, highly-productive
equipment can well stimulate the innovative development of

the sector.

CTaBUM U HACKOJIBKO OHU aMOUITHO3HBI? S ObI
IPEJIONKUI IEPEBECTH JUCKYCCUIO B INIOCKOCTD: 4
K4KHE BO3MOXKHOCTHU HE(PTErA30BAsI OTPACID JAET
JULS PA3BUTHSA HOBBIX TEXHOJIOTMU? HACTOJIBKO JIN
BBICOK CIIPOC CO CTOPOHBI HE(PTAHUKOB U TA30BUKOB,
4TOOBI CTUMY/IUPOBATh PA3BUTUE HOBBIX CEPBUCHBIX
U IPOU3BOJCTBEHHBIX KOMIIAHUIT? MHE KaKETCH,

4TO YPOBEHb AMOUIINH [TOKA HE COOTBETCTBYET
OPEIATAEMBIM MEXAHU3MAM MOAJEPKKH UITH, MOXET
OBITb, OHH €III€ HEJJOCTATOYHO AKTUBHO 32Pa00TaJIN.
Crpoc Ha BBICOKOTEXHOJIOTMYHbIE HE(DTECEPBUCHBIE
YCJIYTH, HA BBICOKOIIPOAYKTHUBHOE OOOPYIOBAHNE
BIIOJTHE MOXET CTUMYJIHMPOBATH MHHOBALIMOHHOE
pasBUTHUE OTPACIH. ECTb MHEHHE, UYTO CTPAHE

HYKHO CJIE3ATh C HE(PTETA30BOU UIJIBL, HO HA CAMOM
Jieie HE(PTETA30BbIN KOMIIIEKC MOXKET CTATh OYEHD
MOUIHBIM APANBEPOM PA3BUTUA CTPAHBL MBI B
CKOJIKOBO 3TO BUJIUM. MHOT'M€ HAIIIA PE3U/IEHTHI

YK€ PAO6OTAIOT 32 PyOEKOM, IPUYEM UHOT/IA UM
OBIBAET MPOIIE BBINTHU HA 3aPyOEKHBIE PBIHKH, YEM
YOEIUTb OTEYECTBEHHBIX HE(PTAHHUKOB U I'A30BUKOB B
LEIECOOOPA3HOCTH BHEAPEHUS HOBBIX TEXHOJIOTUI.
V HaC BBICOKMH 3KCIIOPTHBIN nToTeHnuall. B Poccun
€CTb CBETJIBIE TOJIOBBI M IPOPBIBHBIE PA3PA6OTKY,
€CTb TEXHOJIOTUH U IIPOAYKTBL, KOTOPBIE YKE

Cergac BOCTPEOOBAHBI HA MUPOBOM PBIHKE. MOXHO
MPUBECTU NIPHUMEPBI, KOIA C TOMOIIBIO POCCUUCKUX
TEXHOJIOI'MH CO3JAI0TCS CEPBUCHBIE KOMIIAHUH B
CesepHoi1 AMepuKe. [103TOMy MBI JOJIKHBI TOBOPUTD
HE O TOM, CKOJIBKO IIPOLIEHTOB OTEPSJIN U HA
CKOJIBKO ITPOLIEHTOB HAPACTUM JOObIIY. CKOpee
HY>KHO CTaBUTb BOIIPOC: KAK MBI MOKEM 3(PHEKTUBHO
HCIIOJIb30BATh TOT UHHOBAITMOHHBIA IIOTEHIINA U
TOT CIIPOC HA YCJIYT'U HEPTECEPBUCHBIX KOMITAHUH

U IIPOU3BOAUTENIEH OO0OPYIOBAHUSL, KOTOPBIHA

€CTb BHYTPH CTPAHBI, I TOT'O YTOOBI IOCTPOUTD
HOBYIO CHJIBHYIO OTPACJIb? 111 3TOrO HYKHBI
MEXAHU3MBI ITOAAEPKKU: CO3/JaHHE KOHCOPITUYMOB,
CTUMYJIMPOBAHUE MPOLIEHTHBIX CTABOK 10 KPEAUTAM,

Vice-President, Executive
Director of Energy-Efficient

Pavel Zavalniy: I will share my opinion on the
economic situation. In my understanding inflation is of

Huwxonati T'PAYEB, economic nature. It is not a secret that over a period of
suLe-1p esquHm,v ten-fifteen years growth of people’s income has been
UCTIONIHUME/IBHLU outpacing the growth of labour productivity. This is the
oupexmop xracmepa main reason for inflation. In China, Europe, USA the
HepP203 ¢¢ev7cmu6Hbtx situation is opposite: growth in labour productivity is
mexonozuil, ono outpacing income growth and they have deflation. We
«Cr01K060» had depreciation of the Russian ruble and this is how
Nikolay GRACHIOV, the economy punished us, but everything is back to its

place. The income that we received without earning

it was offset by currency depreciation. Of course, the
real income of people dropped, but we have a historic
chance to balance our earnings and expenditures and
start working in a new way, not repeating
previous situation. It is a matter of time and
inflation will set at 3—4%, no more. The
money will be working. Consequently, the
refinancing rate will reduce. But the most
important task now is correct goal setting.
Worst-case scenario has not come true, our
economy has stabilized and it has potential
for development.

Hy>XHO CTaBUTb BONPOC: KaKk Mbl MOXEM
3¢ppeKTUBHO NCNONb30BaTb TOT MHHOBALMOHHbIN
noTeHuuan n TOT CNPOC Ha yCnyru
HedTecepBUCHbBIX KOMMaHUM U NPOU3BOAUTENEN
0bopynoBaHUs, KOTOPbIV €CTb BHYTPU CTPaHbI,
AN$1 TOro YTOObI MOCTPOUTL HOBYIO CUJSTbHYIO
oTpadb?

We should rather put a question: how can we
effectively use domestic innovative capacity and
demand for the services of oil and gas service
companies and equipment manufacturers in order
to build a new powerful sector?

Nikolay Grachiov, Vice-President, Executive
Director of Energy-Efficient Technologies Cluster,
Skolkovo Foundation.

I think one of the key issues is what goals do
we set and to what extent are they ambitious?
would suggest turning our discussion to a different
dimension: what opportunities for new technologies
development does oil and gas sector provide? Is
the demand on behalf of oil and gas companies so
high to stimulate the development of new service
and manufacturing companies? It seems to me that
the ambition level does not yet correspond to the
proposed support mechanisms, or, probably, the
mechanisms are not fully working. Demand for high-
tech oilfield services, highly-productive equipment
can well stimulate the innovative development of the
sector. There is an opinion that the country should
get off the oil and gas needle, but, in fact, oil and gas
sector can become a powerful driver of country’s
development. We do see it quite well in Skolkovo.
Many of our residents already work abroad, and
for them it is easier to tap a foreign market rather
than convince Russian oil and gas companies of the }
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3apyOexHbIV ONbIT CBUAETENIbCTBYET, YTO
O4Y€eHb 4acTo NPOBOAHNKAMU MHHOBALUIA,
KOTOpble AeNCTBUTENIbHO U3MEHUIIU
PbIHOK, CTAHOBUNWCHL Marble U cpegHue
KOMMaHWK, KOTopble BMNoc/1eacTBUA
BbIKYMNanncb KpynHbiM G1sHecom.

Foreign experience shows that very often
innovations that changed the market

were guided by small and medium-sized
companies that were subsequently bought
out by large businesses.

MEXAHU3MBbI KOMIIEHCALIUHU 3aTPAT HA CO3JAHUE
IIPOU3BOACTB. DTU MEXAHU3MBI €CTh, HO BOIIPOC B
MACIITAOHOCTH 3TUX HHCTPYMEHTOB. C MOEH TOUKHU
3PEHUSL, UX JOJIKHO OBITh TOPA3/10 OOJIbIIE, OHU
JIOJIKHBI 00JIC€ AKTUBHO U AMOUITUO3HO BHEIPSATHCS,
MOTOMY YTO IIPOEKTOB, KOTOPbIE HEOOXOJUMO
HOAAEPKUBATD, MHOI'O. Ellle OAYH MOMEHT —
CTUMYJIMPOBAHUE KOHKYPEHIIUHU. Peub O TOM, KaKue
BBIXO/IBI MOT'YT OBITb U3 3TOM 9KOHOMHUYECKOH
CUTYAIUH, KAK CTUMYJIHPOBATh UHHOBALIMOHHOE
Pa3BUTHE U IIEPEXO0/ K HOBOU CTPYKTYPE OTPACIIH.
M 31€Ch KOHKYPEHLIMA MOXKET CTATh OAHUM

U3 KJIIOYEBDBIX IPAUBEPOB. 3apyOEKHBIIN OIBIT
CBUJETENLCTBYET, YTO OYEHD YACTO IPOBOJHUKAMU
WHHOBAIIUN, KOTOPBIE JEUCTBUTENBHO U3MEHNUIN
PBIHOK, CTAHOBUJIMCH MAJIBIE U CPEJTHUE KOMITAHUH,
KOTOPBIE BIIOCJIEANCTBHUH BBIKYTTAJIMCh KPYITHBIM
6u3HecoM. U 31eCh HYy?>KHO TOBOPUTD O (PUHAHCOBOU
HOJJIEPKKE, OO YPOBHE JOCTYINA K PECYPCAM,
KOTOPBIH €CTh Y HEOOIBIINX KOMITAHUN. B Poccun
OI'POMHOE KOJIMYECTBO BBIBEICHHBIX 13
KCILTYATAlIUU CKBAKUH. B IpUHIINIIE MasbIE U
CpeHUE HE(PTETA30CEPBUCHBIE KOMITAHUU MOTJIN
OBl Ha HUX YCIIENTHO Pa60TATh, BHEAPATH CBOU
TEXHOJIOTMH. TeMa UCTIBITATENIBHBIX IIOJIMTOHOB
TOXE AKTUBHO ITOAAECPKUBAETCA B CKOJIKOBO.
COOTBETCTBEHHO, HY’>KHO CTUMYJIMPOBATH

CIIPOC HA UHHOBAIIMU CO CTOPOHBI KPYITHBIX
JOOBIBAIOINX KOMIAHUH. U mocneHee. B Bonpocax
HMIIOPTO3aMEMEHUA BAXKHO U3 OJHOU KPAIMTHOCTH
HE YJAPUTBCA B APYIYIO. Pedb CKOpee AOKHA UATH
0 3JOPOBOM IIPOTEKIIUOHU3ME. OUEHD BAXKHO
UCHOJIb30BATH JIYUIINH 3aPYOEKHBIN OIIBIT, HE
OTrOPa’KUBATHCA OT BHEMTHETO MUPA, 4 BBIPAOOTATD
CTPATETHUIO OTHOCUTEJIBHO TOT'O, KAK UCIIOIb30BATh
3TOT MOTEHIINAJI B POCCHN, ¥ 9TO MBI TOTOBBI
NPEIJIOKUTD MUPY CO CBOEA CTOPOHBI.

AHaronui 3010TyXHuH: O4eHb CJIOXHBIN
BOIIPOC: KAK I'€OIOJIMTHKA [IEPEPACTAET B
KOHKPETHBIE OU3HEC-PE3YIBTATEL YTOOBI HE
MHOTEPATH JIMIIO B MUPOBOM COOOIIECTBE, HYKHO
34KAHYMBATb PUTOPUKY, KOTOPAs CIUIIKOM JAJIEKO
3anuia. ICKyCcCTBO JUTIJIOMATHHN OCTABIAET XKEIATh
MHOT'O JIy4HIIETO. MBI HE YMEEM JOTOBAPUBATHCA
cnaptrHepaMu. B. beccenb cka3ar: 06pa3oBaHue,
BOCIIMTAHME, JTUCHUIIJIMHA. BCEro aToroy Hac
HE XBATAET. A TAKOE IIOHATHE, KAK [IATPHUOTHU3M,
NPAKTHYECKU OTCYTCTBYET. BMeCTO Hero: 6U3Hec,
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reasonability of introducing new technologies. We
have high export potential. In Russia we have clear
heads and groundbreaking developments, we have
technologies and products that are already in demand
on the global market. I can give you examples when
service companies in North America are established
with the help of Russian technologies. That is why we
should speak not about how many per cent we lost
and by how many per cent we are going to increase
the production. We should rather put a question:
how can we effectively use domestic innovative
capacity and demand for the services of oil and gas
service companies and equipment manufacturers

in order to build a new powerful sector? For that

we need support mechanisms: establishment of
consortiums, stimulation of interest rates for loans,
mechanisms to compensate the costs associated with
building up new production. These mechanisms
exist, but the question is about the scope of their
application. I believe that there should be more

such tools and mechanisms; they should be more
actively and ambitiously introduced, because there
are many projects that need the support. One more
issue is fostering competition. The point is, what

are the ways out of the current economic situation,
how to stimulate innovative development and
transfer to a new structure of the sector. And here
competition might become one of the key drivers.
Foreign experience shows that very often innovations
that changed the market were guided by small and
medium-sized companies that were subsequently
bought out by large businesses. And in this respect
we need to talk about financial support and access

to resources that small companies have. There are

a lot of decommissioned wells in Russia. Small and
medium-sized service companies could successfully
work at such wells and introduce their technologies.
The topic of test fields is also actively supported in
Skolkovo. Consequently, it is necessary to stimulate
large producing companies’ demand for innovations.
Finally, in the area of import substitution it is
important not swing from one extreme to another. It
should be a healthy protectionism. It is very important
to use best international practices, not to cut off from
the world, but to elaborate a strategy of how to use
this potential in Russia, and what we are ready to offer
to the rest of the world.

Anatoliy Zolotukhin: Very important issue is
how geopolitics evolves into specific business results.
In order to save face in the international community
we need to stop the rhetoric that has gone too far. The
art of diplomacy leaves much to be desired. We are not
able to negotiate and make agreements with partners.
V. Bessel said: education, upbringing, discipline. We
lack all this. And such phenomenon as patriotism is
almost non-existent. Instead of it we have business,
profits, siphoning off funds, money... We need to stop
the rhetoric and continue working, but working in
the best possible manner. We do not have insolvable
problems with our foreign partners. If you treat them
with respect they will treat you accordingly. But if you



Anamonuii 307I0TYXHH, 4 /1eH 1CnOHUMENBHO2O
romumema, Mupoeoii negpmsaroti cosern,/WPC; cosemmux they will also have
pexmopa, HayuHbIL PYKOBOOUMEb HHcmumyma
aprmuHecKux Heghme2a3osoix mexHonoutl, PI'Y negpmu
u 2asa umeru HM. I'yoxuna; 3a6e0yroujuii kageopoti
CesepHoz0 aprmumuecko2o ¢heoepanvio2o YHUBEPCUMEMA Crisis in our sector is

Anatoliy ZOLOTUKHIN, Executive Committee Member, man-made, a.nd these
World Petroleum Council / WPC, Counsellor, International ~ ¢ not sanctions to be
affairs, Research Director, Institute of Arctic Petroleum _ .
e Technology, Gubkin Russian State University of Oil and Gas, ~S¥nctions against? The
Chaired professor, Northern Arctic Federal University

IPUOBLIb, PACTIWIL, 6A0I0... PUTOPUKY HY>KHO
IPEKPAIIATh U IPOJOJIKATE PA6OTATh, HO TAK, KAK
BBl MOXKETE JIYUIIIE BCETO. Y HAC HET HEPA3PEIINMBIX
npo6JIEM C 3apyOEKHBIMU MAPTHEPAMHU. ECiin
OTHOCHTBCS K HUM C YBAXCHHUEM, BBI ITIOJTYIUTE TO
JK€ B OTBET. A €CJIU C IPEJB3ATOCTBIO, TO K BaM OyIyT
OTHOCUTBCS TAK JKE TIPEAB3ATO.

I'ennaouii ILIMAJIP,
npesuderm, Coro3
HegbmezazonpomuoiiiL-
JenHuroe Poccuu

Uniion of Oil and Gas
Producers of Russia

Ieanaau HImans: Kpyusuc y HAC B OTPACId
PYKOTBOPHBII, M CAHKIIUHU 3/IECb COBCEM HU IIPU
4yeM. IIpOTUB KOIo IPUHATHL CAHKUUN? [IpOoTUB
HEPTAHUKOB, B OYEHb HEOOJIBIIION CTEIIEHU IPOTUB
ra3oBUKOB. HO HEPTAHUKHU pabOTAIOT YCTOHYUBO:
B IIPOIIJIOM I'O/ly OHH JAJIU IIPUPOCT JOOBIYH U 32
OATH MECALIEB TEKYIIETO I'OA JAIOT IPUPOCT JOOBIYU.
Henb3ga OTpULIATh TO, YTO CAHKIIUH MOBJIUSIN HA
PaboTy APYTUX OTPACIIEN HAIIIEH IPOMBIIIJIEHHOCTH,
HO HYKHO I'TTyOOKO aHAJTU3UPOBATb IPOLIECCHI
KOTOPBIE TPOUCXOAAT. VI ofHAa 13 IPO6JIEM, KOTOPYIO
HY>KHO OOCY>K/1aTh, 3/1€Ch 1 coryiaceH ¢ B. becceneMm, —
3TO TO, YTO HAIIA (PUHAHCOBAA CUCTEMA OKA32JIACh
COBEPIIEHHO HE TOTOBA K TAKOMY Pa3BUTHUIO
COOBITHIL. fI UMEIO B BUJY BCE 3TU ITPOLICHTHBIE
CTaBKH, OO'bEMBI U CDOKU KPEJUTOB. DTO XKE HE
MUPHOTPEOOM TOProsaTh! CPOK OKYIIAEMOCTHA
JIFO60T0 TPAHCIIOPTHOTO OO'BEKTA — 15—-20 n1eT. A rjie
B3ATb JJINHHBIE ICHBI'U? [I03TOMY HAM IIPEXK/E BCETO
HYKHO IyMAaTh 00 yJIY4IIEHUH BCEX (PUHAHCOBOM
CHCTEMBL BTOpasd 4acTb BOIPOCOB, KOTOPBIE HAC
OYEHDb BOJIHYIOT, — 3TO COCTOSIHHUE OTEYECTBEHHOTO
HEPTEra30BOIO CEPBUCA. [I€JI0 B TOM, UTO B
HACTOAIIEE BpEMA 25% €TI0 PhIHKA IIPUHAJIEKUT
MEXKAYHAPOJHBIM KOMITAHUAM — «[IImomoeprke»,
Halliburton u 1.7, HO 3TO caMas KBAJITU(PUITUPOBAHHAS
44CThb HE(PTETA30BOI'O CEPBHCA. MBI, KOHEYHO,
OypUTb U CAMU MOXKEM, U OYPHJIH, KCTATU I'OBOPAL.
5 moOMHIO BpeMeHa, KOIZja TIOMEHCKUE OYPOBUKHU
OBbLIN 3aKOHOAATEIAMU MOJ, HE TONBKO B Poccuy,
HO U B MHpe, Korga 6ypuiu rio 100 000 meTpoB
Ha 6purajy B rofl. BypuTb MOXEM, HO BOIIPOCHI,

Genadiy SHMAL, President,

have biased attitude,
biased attitude.

Genadiy Shmal:

blamed. Who are these

sanctions are against
oil companies, and to a
small extent against gas companies. But oil companies
work in a sustainable manner: last year they had an
increase in oil production and over the period of five
months of this year they have also shown an increase
in production. It is quite true that sanctions affected
other sectors of our industry, but we need to deeply
analyze the processes that take place. One of the
problems that needs to be discussed, and here I fully
agree with V. Bessel, — is that our financial system

was fully unprepared for such course of events. I
mean the interest rates, loan amounts and maturity
periods. This is not like trading in consumer goods!
The payback period of any transportation facility

is 15-20 years. And where do we get long-term
money from? That is why we first of all need to think
about improvement of the whole financial system.
The second issue we are concerned about is the
condition of the Russian oil and gasfield services. The
thing is that currently 25% of the services market is
covered by international companies — Schlumberger,
Halliburton, etc., but this is the most qualified part

of the oilfield services sector. Of course, we can drill
ourselves, and we did it, by the way. I remember the
times when Tyumen drillers were trend setters in
Russia and in the whole world, because they managed
to drill 100,000 meters per team per year. We can drill,
but we are not yet able to tackle the issues related to
high-quality service operations (horizontal wells,
multi-stage fracking). Our machine engineering
industry is lagging behind. We need fleets for all these
operations. We prepared a road map and sent it to the
Ministry of Energy of the Russian Federation. Another
important matter is discipline. Commission for
Oilfield Development approved good projects, with
good indicators, with proper oil recovery factor, the
projects that envisage mandatory use of petroleum
gas. But what do we have in reality? Only few items
from this list are implemented in practice. We have
experience related to wave treatment of producing
formations, to other progressive technologies. But,
unfortunately, very few of such technologies are
introduced. And the final issue. We need to look
forward, to forecast and to structure the development
of oil and gas sector, because a lot depends on it.

Igor Vittel: What are we going to do with the
produced gas when external markets are shrinking

and the domestic market is not developing well?

Genadiy Shmal: There are three important points }
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CBSI3AHHBIE C BBICOKOKBAJIM(PUITUPOBAHHBIM
CEPBUCOM (TOPU3OHTAIbHBIE CKBAKHHI,
MHOrocTaauiHbpii I'PIT), MbI pEIIaTh IIOKA HE MOXKEM.
3[IECh CEPBE3ZHO OTCTAJIO HAIIE MAITMHOCTPOEHHUE.
Hy>kHBI (PJIOTHI 1151 TOT'O, YTOOBI ITO JI€/1aTh. MBI
HOATOTOBUJIU JOPOXKHYIO KAPTY U OTIIPABUIIU €€

B Mun3Hepro PO. U emnje oarH Ba’)KHBIN BOIIPOC

— 3TO AuCIUIIINHA. KoMuccueit no pa3paboTke
MECTOPOXAECHUU IPUHUMAIOTCA IPOEKTHI OY€EHD
KOMIIETEHTHBIE, C XOPOIIIUMH ITOKA3ATENAMU, C
KHWMHOM COOTBETCTBYIOIUM, C OOA34TENBHBIM
HUCIIOIB30BAHUEM MOy THOT'O
HEPTAHOIO Ia3a. A YTO HA IPAKTHUKE?
Ha pene Masio 9To 13 3TOTO NEPEYHA
BBIIIOJIHAETCA. Y HAC €CTb MHOI'O
HapaOOTOK, CBSI3aHHBIX C BOTHOBBIM
BO3AEHUCTBUEM HA IPOAYKTHUBHBIE
IJIACTHI, C JPYTUMU NPOTPECCUBHBIMH
TEXHOJOTUAMU. HO MaJIoO 4TO, K
COXXAJIEHUIO, BHEIPAETCA. [lyMaIo,

3TO OIHA U3 IEPBOOYEPETHBIX
npo6aem. ¥ nocnegHuit Bonpoc.

Hazo 3armaabIBaTh BIIEPEL,
NPOTHO3UPOBATH U BEICTPAUBATD
pasBATHE HANIEN HEPTAHON U T'A30BOHA
NPOMBIIZIEHHOCTH, TIOTOMY YTO OT HEE OYEHD
MHOI'O 34BUCHT.

Hrops BurTeab: A 4TO MBI Oy/IEM JEJIATh C
,ZIO6I>ITbIM ra30M, KOI'ztd y HaC ppbIHKHM BHCUTHHC
CBEKUBAIOTCS, 4 BHYTPEHHUI PBIHOK HE OCOO0
pasBuBsaeTca’

I'emnaaui HImane: 371eCk €CTh TPU MOMEHTA. Bo-
MEPBBIX, Y HAC BHYTPEHHU PBIHOK €III€ HE HACBIIIEH.
VpoBenb razudpukaruu Poccun — 62—63%. EcTb rje
padoTark, 0CO6EHHO B Cbupu. Bropoe renepanbHoOe
Hanpasaenue — 1o CIII Mbl CEpbEZHO OTCTANN
B riponssoacTse CIII o1 psaga CTpaH, ¥ €CIIU Mbl
OIIO3/]AEM €IIIE€ Ha 2—3 I'ofja, TO IOTEPSIEM 3Ty HUIILY
Hascerga. Hakonern, Tperbe, — 310 BOCTOK. KuTaniie
€Il JIET ABAALATD HA34/ IIPEAIAT AN

B HacTosWwee Bpems 25% HedTerasocepBUCHOro
pbIHKa MPUHAANEXNT MeXAYHapOAHbIM
koMnaHuam — «LLintombepxe», Halliburton n 1.4,
HO 3TO camMas KBanmduuMpoBaHHas 4acTb
HedTerasoBsoro cepsuca.

Currently 25% of the services market is covered

by international companies — Schlumberger,
Halliburton, etc., but this is the most qualified part
of the oilfield services sector.

MOCTPOUTD I'A30IPOBOJ, U3 POCCHM, HO MBI TOT1A
OpPUEHTUPOBANUCH HA EBpony. U K uemy npunuim?
Ecyn 6b1 TOI/1a MBI PACCMOTPEIIH MPEIJIOKEHNE
BOCTOYHBIX ITAPTHEPOB, HE OBLIIO Obl CEI'OAHS
BOIIPOCOB C peaJn3aliueit Hamero rasa. Hago
cTpouTts «Cuity CUoHMpHU» COBEPUIEHHO JPYIUMH
TEMIIAMU. YTO KaCaeTCsA ra30IIPOBOAA «AJITAN>,
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Hzops ILHITYPOB,
2eHePabIHbILL OUPeKmop,
DBY docyoapcmeenHas
KOMUCCUA 1O 3anacam
NONIE3HBIX UCKONACMBLXS/
DBEY d'K3»

Igor SHPUROV, General
Direcior, Federal Budget
Organisation <State
Commission on Mineral
Resources»

Bce 3anacbl Hy>XHO pa3fennTb Ha Te, KOTOPble TEXHONIOrMYeCcKm
MOXXHO A00bITb, U Te, KOTOPbIE B HacTosLLee Bpems 40ObIBaTb
HepeHTabenbHo. TakMm obpasom, OyaeT co3gaHa nnowaaKka,
Ha KOTOPOW roCyapCcTBO W HeApPONoNb30BaTENM AONXKHbI
[lOroBapUBaTbLCS.

All the reserves should be divided into those that are technically
possible to develop and those that are currently not feasible to
develop. Thus, there will be established a platform on which
mineral resource users and the government will negotiate and
make agreements.

here. Firstly, our domestic market is not yet saturated.
The overall level of gasification in Russia is 62—63%.
There is room for improvement, especially in Siberia.
Second point is LNG. In terms of LNG production we
considerably lag behind several countries. If we miss
2-3 more years we will lose this market niche forever.
Finally, third point — the East. Some twenty years

ago the Chinese suggested building a gas pipeline
from Russia, but at that time we were focusing on
Europe. And what have we come to? If we considered
the proposal of our eastern partners at that time we
would not have had any problems with selling our
gas today. It is necessary to construct Power of Siberia
pipeline at a higher pace. As far as Altai gas pipeline is
concerned, I think that this project is less promising,
because the gas will be delivered to the western part
of China, while all the industry is concentrated in the
eastern part of the country.

Igor Vittel: The issue of introducing new
classification of reserves in Russia is under discussion.
Why is it needed?

Igor Shpurov: The idea of classification is to
establish a platform for a dialog between the users
of mineral resources and the government on the
utilization of hard-to-recover reserves. At present
the academic community does not have a precise
definition of hard-to-recover reserves. They
understand completely different phenomena under
this term — from non-conventional reserves, shale
oil, highly-viscous oils to crystalline hydrates. New
classification should contain a definition of this term.
But, most importantly, there should be identified
the reserves that mineral resource users will be able
to develop under the current economic system and
the reserves that they will not be able to develop, i.e.



Anamonuti
JIMHTPHEBCKHH,

Guas Problems, Russian
4 Academy of Sciences

JYyMAIO, YTO 3TOT IIPOEKT MEHEE IIEPCIIEKTUBEH,
IIOCKOJIbKY I'd3 IIOUJET B 3aI1aHYIO 4acTb Kuras, a
BCsI OCHOBHA4 IIPOMBIIIJIEHHOCTD TAM B BOCTOYHONU
YaCTH.

Hrops Burreas: [TogHUMAIOTCA BOIIPOCHL O
BBEJECHUU B POCCUH HOBOI KJIACCU(PUKAITUH 3aTTACOB.
15 4ero 31O Hy>KHO?

Hrops Iy poB: V1eq KinacCupukanumu
B TOM, YTOOBI CO3JATh IIJIOMA/IKY JUAIOra
HEJPONOIB30BATENEN U TOCYAAPCTBA IO BOBJICYEHHUIO
TPYJHOU3BJIEKAEMBIX 3A11ACOB. B HAacTOAIIEE BpEMSA
TOYHOT'O ONPEAEIEHUS TPYAHOUSBIECKAEMBIX 34114COB
B HAyYHOM COOOMIECTBE HET. [10]] TUM TEPMUHOM
MOHUMAIOT COBEPIIEHHO PA3HBIE IBJIEHUS — OT
HETPAJTUIIOHHBIX 3aI1ACOB, CJIAHIIEBOU HE(PTH,
BBICOKOBA3ZKOM HE(PTH IO KPUCTAJIIOTUPATOB.
B HOBOY KJIACCU(PUKAITIN ITO OIPEJECIICHUE JIOJIKHO
OBbITb COOPMYIHNPOBAHO. HO ITTaBHOE, TOIKHBI
OBITb ONPEAEIIEHI TE 3AMTACHL, KOTOPbIE KOMIIAHUH-
HEJPONONIB30BATENIN MOT'YT Pa3pabaThIBATh IPU
CYILIECTBYIOIIEI 9KOHOMHUYECKOU CUCTEME U KOTOPBIE
OHHU Pa3PabATHIBATH HE MOT'YT, T.€. BCE 3aI1ACHI
HY>KHO Pa3JIEJINTh HA T€, KOTOPBIE TEXHOJOI'MYECKU
MOYKHO JJOOBITB, U T€, KOTOPBIE B HACTOSAIIEE BPEMSA
JIOOBIBATH HEPEHTAOEBHO. TAKUM O6Pa30M, OYAET
CO3/1aHa IJIOMIA/IKA, HA KOTOPOU TOCYy1apCTBO U
HEJIPONONIB30BATENHN JTOJIKHBL JOTOBAPUBATHCA. O
4eM? Bo-TIepBbIX, O HAJIOI'OBOM CTUMYJ/IMPOBAHUH, BO-

BTOPBIX, 00 TH(PPACTPYKTYPHBIX ITPOEKTAX, B-TPETHUX,

O CTUMYJIMPOBAHNH PA3BUTHUA HOBBIX TEXHOJIOTHI.
Korza Mbl IOMIMEM, I7I€ M KAKUE 3AI1ACH] Y HAC UMEIOTCA

Y KAKHMH TEXHOJIOTHSMU UX MOXKHO JJOOBITD, TOTZIA MBI
CMOKEM IIPUMEHSATh HAyYHO-OOOCHOBAHHBIE ITO/IXO/IbI
W YHUTH OT CYO'BEKTUBHOCTH B 3THUX BA’KHBIX BOIIPOCAX.

Hrops Burreab: A MOXET, HAJIO AyMATb HE CTOJIBKO

06 UMITOPTO3aMEMEHNH, CKOJIBKO O PA3BUTUH HOBBIX
TEXHOJIOT'UI1, KOTOPBIE MOT'YT CTATh IIPOPBIBHBIMU?

AHaroaun IMUuTpHUEeBCKHUH: Koryma Mbl
Pa3BUBAEM HOBBbIE MHHOBAIIMOHHBIE TEXHOJIOTUU U
COOTBETCTBYIOIINE BAPUAHTBI UX PEATU3ALUH, TO
MBI PENIAEM BCE IPOOIIEMBL: UMIIOPTO3AMEIIEHUE,
3HEProcoepexeHNeE 1 T.II. HO Hy’KHO OTJaBaATh
cebe OTYET B TOM, UTO MBI IIPOEAIN OOIBIIE, YEM
3apabaThIBAIN, U XKUJIU 34 CUET HEPTETA30BOIO
KOMILIEKCA. Y MUJIJIMApAEPD Y HAC BCE OTTYA4.
Hedrerasosslil KOMIUIEKC — 3TO B TOM HJIM UHOM BUJIE
70% 3KOHOMMKH CTPAHBI C BAJTIOTHBIMH U IIPOYUMH

axaoemur PAH, oupexmop,

Director, Institute of Oil and

all the reserves should be divided into those that are
technically possible to develop and those that are

Hcmumym npo6uem currently not feasible to develop. Thus, there will be
egmus u 2aza PAH established a platform on which mineral resource
users and the government will negotiate and make
Anatoly DMITRIEVSKY, agreements. What agreements? Firstly, agreements
Member of the Russian on tax incentives; secondly, on infrastructure
Academy of Sciences; projects; thirdly, on stimulation of new technologies

development. When we understand where and what
kind of reserves we have and by using what kind of

HedTerasoBbii kOMANEKC — 3TO B TOM MW UHOM
BuAae 70% 3KOHOMMUKM CTPaHbI C BaIlOTHbIMU

N NPOYMMM NOCTYMNIEHUAMM, 3TO CaMas
KpyrnHas B MMpe MUHepanbHO-CbipbeBas 6a3a
KaK TPaAMLUMOHHBIX, TaK M HETPAANLMOHHbIX
pecypcoB, 3TO co3aHHas MHPPaCTPyKTypa,
BbICOKOKBaNMdUUMpoBaHHbIe Kaapbl,
WHHOBALMOHHbIE TEXHONOMNM.

Oil and gas sector is, in one form or another, 70% of
the country’s economy with foreign exchange and
other revenues, this is the largest in the world stock
of both conventional and non-conventional mineral
resources, this is established infrastructure, highly-
qualified personnel, innovative technologies.

technologies they can be produced, then we will be
able to apply scientifically proven approaches and
avoid subjectivity in such important issues.

Igor Vittel: Probably we should think not
so much about import substitution as about
development of new technologies that might become
groundbreaking.

Anatoly Dmitrievsky: When we develop
new innovative technologies and analyze their
implementation options we tackle all the problems:
import substitution, energy saving, etc. But we
should understand that we have been consuming
more than have been earning, we lived off the oil
and gas sector. All our billions come from this sector.
Oil and gas sector is, in one form or another, 70%
of the country’s economy with foreign exchange
and other revenues, this is the largest in the world
stock of both conventional and non-conventional
mineral resources, this is established infrastructure,
highly-qualified personnel, innovative technologies,
developed by the scientists of the Russian Academy of
Sciences, Gubkin Russian State Oil and Gas University
and other universities. But the most important thing
is that this sector provides the fastest and the largest
return on invested financial resources. I will give you
one example — domestic technology Temposcreen.
It a well-known fact that oil production at mature
fields is reducing, the water cut of the produced fluid
becomes higher. According to our estimates by the
year 2022 decline in production might be 45-50
million tons. Our technology will allow producing
additional 110-120 million tons of oil by that time.
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HOCTYIIJIECHUSIMUY, 3TO CaMast KPYIIHAas B MUPE
MHUHEPAJIbHO-CBIPbEBAS 6232 KAK TPAJAUIIUOHHBIX,
TAK 1 HETPAJULIUOHHBIX PECYPCOB, 3TO CO3/JaHHAS
UH(PACTPYKTYPA, BBICOKOKBATU(PUIIMPOBAHHBIE
Ka/IpbL, THHOBAIIMOHHBIE TEXHOJIOTUH,
pa3paboTaHHBIE YYEHBIMU POCCUIICKON aKaIEMUU
HayK, PI'Y nedptu n raza um. .M. I'yOKHUHa, pyrUMU
yHUBEpcUTETAMU. HO CaMOE€ IMTaBHOE — 3TO CAMBIH
OBICTPBIN 1 MACIITAOHBIIN BO3BPAT BJIOKEHHBIX
(PMHAHCOBBIX PECYPCOB. S IpUBEy OMH IIPUMED —
OTEUECTBEHHYIO TEXHOJIOTUIO «T€MIIOCKPUH».

He cexkpeT, 4TO HAGII0JA€TCS NTAICHUE JOOBIYU

Ha CTAPBIX MECTOPOXKACHUAX, PACTET
O6BOAHEHHOCTD NPOAYKIUU. [T0 HAIMUM OACYETAM
K 2022 rogy najieHue JOO6bIYU MOXKET COCTABUTH
45-50 MJTH TOHH. HaIma TEXHOJIOr Ul IO3BOJIUT

K 3TOMY BpEMEHH JOOBITH 110—120 MJIH TOHH
HEPTU AOMOTHUTEIBHO, IPUYEM CAMOI JJEMEBO

B MUPE, 32 UCKJIIOYEHUEM, MOXET OBITh, AKTUBHO
(POHTAHUPYIOIMIUX HOBBIX MECTOPOXKACHHUN.
[IpuMeHAA TEXHOIOTHIO «[€EMIIOCKPHUH», MBI 3Ty
HePTb ONy4nM depe3 10—12 MecAries. A 3TO
JOTIOJTHUTENBHBIE JIEHBI'U, KOTOPBIE IMTO3BOJIAT CTPAHE
pemaTh BONPOCHI B IPYIUX OTPACIAX, IOTOMY YTO
TOK ocTaeTcss OCHOBHBIM ABUT'ATEIEM SKOHOMUKH.

MBI TOACYUTAIIN, YTO €CJIU CEMYAC HAYATh BKJIAIbIBATH

JEHBI'Y B MAITUHOCTPOEHHE, TO JIJISI TOTO, YTOOEI
MOYYBCTBOBATb OT 3TOT'O KOHKPETHBIA 3(P(EKT,
HYXHO 100-120 neT. [To3TOMY HY’>KHO HE CMOTPETH
Ha BCAYECKUE SKOHOMUYECKHUE U3BICKU, 4 HAMETHUTD
IIyTH PE3KOU AKTUBU3ALIUN PA6OTHI, 9P PEKTUBHOLI
PEANN3AIINU BCETO TOT'O, YTO MOXKET CAEIATD
HedTerazoBbli KOMIIEKC. Y ITyCTh ce6€ rOBOPSIT:
«OIATH CBIPbEBASA IIPUBA3AHHOCTD!.

V4eHbl€ HAIETO MHCTUTYTA OTKPBUIN
MECTOPOXK/ICHNE MATPUYHOM HE(PTU. I3BECTHO,
4TO €CJIN IIPOJABATh BMECTO ChIPOY HE(PTH OEH3UH-

KEPOCHH, TO IPUOGHLIb yBeuunBaeTcs B 1,6 pasza. Eciu

MIPOAABATh MPOAYKTHl HEDTEXUMUHU — [IOJIUITUIICH

U TIOJIUTIPOIINJICH BBICOKOT'O U HU3KOI'O /IABJICHUS,

TO IPUOBUIb YBEJIMYUBAETCA B 5—8 pa3. A MaTpHUYHAA
HedTh Jaxe He TpebyeT nepepaborku. per
IPeo6Pa30BAHUE YHHUKAJIBHOI'O YITIEBOJOPOJHOT'O
CBIPbsL. B pe3ysibTaTe Mbl IOTy4YaeEM HAHOIIPOAYKTHI:
HAHOTPYOKH, HAHOCOPOEHTHI, HAHOBOJIOKHO, 4 TAKXE

HOBOC ITOKOJICHUEC KATAJIN3ATOPOB 1 PCAKO3CMCIbHBIC

METAJUIBL, KOTOPBIE B I€(PUIIUTE HA PBIHKE U 6€3

KOTOPBIX HE MOT'YT PA3BUBATHCA TCXHOJIOTUHU HICCTOTO

ITOKOJIEHU S, HOBBIE KOMITIO3UTHBIE MATEPUAJIDBL
CTOMMOCTD TAKOH IPOAYKIIUU B IECSITKH U COTHU Pa3
BBIIIIE CTOMMOCTHU ChIPOX HEPTU. DTO HAIIPABJICHUE
IO3BOIUT POCCHUM yCTOMYUBO PA3BUBATHCA. Mbl
CMOJKEM AKTHUBHO PETrYJIHNPOBATH UHQIIALMIO, BHEA PSS
HOBBIE TEXHOJIOIUU. [IPOMBIIIIEHHOCTD IOy YUT
LEJIEHAIPABIEHHOE PA3BUTHE, IOTOMY YTO €CJIM MBI

CO34a€M HOBBIC TCXHOJIOT'UH, TO HAM HYKHO CO3/1aBATH

1 HOBOE OOOPYZIOBAHUE, PA3HOOOPA3HBIE YCTAHOBKM.
BynyT BBIOMPATBCS 3aBO/IbI, KOTOPBIE MOT'YT 3TO
IIPOM3BO/IUTE, CO3/1aBATHCSI HOBBIE PA0OYHE MECTA.

B HavyasIe [IENIOYKHU — MHHOBAITUOHHBIE TEXHOJIOTUH,
32TEM MOJIEPHU3ALIMS IO/, HUX. DTO IPUBEIET K
MOJIEPHHU3AIIMY SKOHOMUKM Poccrum U orbeMy HE
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MPOMBILLNIEHHOCTb MONYYMT LieneHarnpasieHHoe
pa3BUTUE, MOTOMY YTO €C/IN Mbl CO34aeM HOBblE
TEXHONOrMM, TO HaM HY>XXHO CO3AaBaTb M HOBOE
obopyaoBaHue, pa3HOOOpa3Hble YCTaHOBKM.

ByayT BbIOMpaTbLCA 3aBOAbI, KOTOPbIE MOTYT 3TO
NpPOW3BOAUTb, CO34aBaTbCs HOBblE paboymne MecTa.
B Hayane Leno4yky — MHHOBALMOHHbIE TEXHOJNIOTUY,
3aTeM MoJepHM3aLMs Mo HUX.

Industry will be put on the path of goal-oriented
development, because if we invent new
technologies we will also need to create new
equipment and various devices. The factories
that are able to produce it will be selected and
new jobs will be created. Innovative technologies
will be placed at the beginning of the chain, and
then the necessary modernization to utilize such
technologies will be conducted.

And this will be the cheapest oil in the world,
probably except for naturally flowing young oilfields.
By using Temposcreen technology we will produce
this oil in 10—12 months. This means additional
money earned that will allow the country to tackle
problems in other sectors, since fuel and energy
sector remains the main driver of the economy. We
have calculated that if we start now investing into
machine engineering it will take 100—-120 years

to feel the tangible effect. That is why we should

not look at various economic frills, but should
outline a way of expediting our work and effectively
implementing all the potential that oil and gas sector
has. And let them say: ‘we are again dependent on
mineral resources!’

Scientists from our university discovered a field of
matrix oil. It is well known that if you sell petroleum
or kerosene instead of crude oil your profit increases
1.6 times. If you sell petrochemical products — high-
and low-pressure polyethylene and polypropylene —
your profit increases 5—8 times. Matrix oil does
not even require any processing. There occurs
transformation of the unique hydrocarbon material.
As a result, we have nanoproducts: nanotubes,
nanoabsorbents, nanofiber, as well as new generation
of catalytic agents and rare earth metals which are
in short supply on the market and without which it
would not be possible to develop sixth-generation
technologies and composite materials. The cost of
such products is tens or even hundreds times higher
than the cost of crude oil. This focus area will allow
Russia to develop in a sustainable manner. We will be
able to actively regulate the inflation by introducing
new technologies. Industry will be put on the path
of goal-oriented development, because if we invent
new technologies we will also need to create new
equipment and various devices. The factories that
are able to produce it will be selected and new jobs
will be created. Innovative technologies will be
placed at the beginning of the chain, and then the
necessary modernization to utilize such technologies
will be conducted. This will lead to an overall
modernization of Russia’s economy and a boom not



Hawa cnpaéxa / Our Reference

«TemMnoCKpuH»
Temposcreen

Mro20pYHKUUOHANBIHAA UHHOBAUUOHHAS MEXHOI02USL
NOBLIUUCHUA HePMEOMOAHU NAACINOE Ha NO30Hell CIaoul
paspabomri.

IToMUMEPHO-TENIEBAA CUCTEMA «[€EMIIOCKPUH»> IPEJHA3HAYEHA
JUIS U30JIALTAN BBICOKOIIPOHHUIIAEMBIX OOBOJTHEHHBIX IIJIACTOB,
M3MEHEHHNA HATIPABJIEHUA BOJOIIPUTOKOB, YBETUYEHH A OXBATA
NPOAYKTUBHBIX IIJIACTOB BO3JEUCTBUEM U ITIOBBIIIEHN A KOHEYHOT'O
HedrenssnedeHns. [IoBbIEeHNE HEPTEOTAAYHU IIJIACTOB IIPU
npumeHeHuu [1I'C «TeMIOCKPUH» JOCTUTAECTCS 34 CIET OCOOBIX
CBOMCTB IIPUT'OTABIMBAEMOM HA €I'O OCHOBE IIOJIMMEPHO-
reseBor cucteMsl. BogHblie pacTBops! [II'C 06/1a1a10T CUIIBHO
BBIPA’KEHHBIMUA AHOMAJIbHBIMU PEOJIOTUYECKUMHI CBOUCTBAMMU:
CO CHHMYKEHUEM JIABJIEHHA B JIBUKYIIEMCA IIOTOKE BOJHOTO
pacTBOPA BA3KOCTH BO3PACTAET, TIOTOMY MPHU 3aKAYKE B IIJIACT
YACTULIBI «[EMIOCKPUHA» YCTPEMIIAIOTCS B 30HBI MUHUMAJIBHOTO
TUAPOAUHAMUYECKOTO COIIPOTUBJICHUS, 3ATIOIHSSA HANOOIee
KPYITHBIE OOBOJHEHHBIE IMTOPBL, KABEPHBI U TPELMUHBL, YTO
MO3BOJIAET BBIPABHUBATDL IIPOMUIL IIPUEMHUCTOCTU 1
U30IMPOBATH OOBOJHEHHBIE TTPOIUIACTKH.

Texy1iee COCTOSIHUE PA3PaAbOTKU MHOTUX JJTUTEIBHO
SKCILTYaTUPYEMBIX HE(PTAHBIX MECTOPOXKAECHUI
Poccum, Kazaxcrana v Ipyrux CTPaH XapaKTEPU3YETC
MPOrPECCUPYIOIINUM POCTOM OOBOJHEHHOCTH JOOBIBAEMON
npoayKuuu (10 70-98%), cHruKeHneM OT60pa HEMDTU, OOIBITUMHA
y/I€IbBHBIMH 3aTPATAMU Ha [TOJIyYEHUE
1 T go6eiBaemoit HedTu. B iepuos ¢ 1996 o 2007 roj Ha
MHOTUX HE(PTAHBIX MECTOPOXKAEHUAX Poccuu, Kazaxcrana u
AzepbanKana ObLINU IIPOBEJAEHBI OITBITHO-TIPOMBIIIIEHHBIE
ucnelTanus (OITP) 1 OCyIIEeCTBIEHO MU POKOE BHEAPEHUE
TEXHOJIOTUHU «I€eMIIOCKPHUH», KOTOPAsI [IOKA32J1a CBOIO BLICOKYIO
3(pPeKTUBHOCTD. OBIIIEE KOTUYECTBO CKBAKMHO-OIIEPAITHH
coctaBwio 1270, a cymmapHast 106bI4a JOTOJTHUTEIBHOM
HEMTH — OKOJIO 2 MJIH T.

TexHonorns <I'eMrnocKpuH-JITOKC» ABIAETCA TPDETBUM
MOKOJIEHUEM TEXHOJIOTUHU «I€MITOCKPHUH». BbICOKAA
PEHTAOEIBHOCTD TEXHOIOI UM «IeMIIOCKPUH-JIIOKC»
06ECIEYNBACT OBICTPYIO OKYIIAEMOCTD IIEPBOHAYAIBHBIX 3TPAT.
Tax, ce6ecTonMOCTb 1 6app. HEPTH MOKET COCTABUTD OKOJIO
2 IONIAPOB, YTO COMOCTABUMO C CEOECTOUMMOCTBIO IOOBIYH
1 6app. HedTH B CayJOBCKOU ApaBUU. 10 CpaBHEHUIO C
TPAJULIMOHHBIMU TEXHOJIOIUAMU MYH 3(hPEKTUBHOCTD
MIPUMEHEHHUS TEXHOIOTUHU «eMIOCKPUH-JIIOKC» B 3—4 pa3a BBIIIIE.
BO3MOXHO MOJIy4eHUE AONOIHUTENBHO 2000—-8000 T HE(PTH HA
1 T pearenTa «IeMnoCcKpuH-JIIOKC». TEXHOIOrHs PEKOMEHIYETCS
JUIA IIAPOKOTO IPUMEHEHU A HA MECTOPOXKAEHUAX CO CIIOKHON
TE€O0JIOTUYECKOM CTPYKTYPOI, HA MO3JHUX CTAIUAX PA3PAOOTKH C
BBICOKMM IIPOLIEHTOM OOBOJHEHHOCTH JOOBIBAEMON IPOAYKIINNA.
ITO3BOJISIET IPOBOANTD CKBAKUHO-OIEPAIIAU B TI0O0E BPEMS rojia
(TemneparypHbIi nHTEPBAI OT +50 710 -40 °C).

TexHonorus «I[eMIoCKpruH» OblJIA OTMEYEHA 30JI0TON MEJAIBIO
Ha 63-i1 MeXXyHAPOIHOI BBICTABKE «Men — M306peTeHus —
Hosple [Tpoaykre» IENA-2011 B 1. HIopa6epre (T'epmanus)

U 30JI0TOM MEIAIBIO HA 5-1 MEXYHAPOJHOU BbICTABKE
nzobpereHur Ha bianxaeMm BocToke IIFME-2012 (T. Onb-KyBenT,
Kyserir).

Multifunctional innovative technology of
enhanced oil recovery from maiure oilfields.
Polymer-gel Temposcreen system is meant
for isolating highly-permeable water-flooded
reservoirs, changing the direction of water
flow, expanding the treatment coverage in
the producing formations and increasing the
ultimate oil recovery. Enhanced oil recovery is
achieved due to special properties of the solutions
prepared on the basis of Temposcreen polymer-
gel system. Water-based solutions have abnormal
flow properties: with the decrease of pressure
in the moving water solution flow, the viscosity
is increasing. That is why when such solution
is injected into the formation, Temposcreen
particles head towards the zones of minimum
hydrodynamic resistance filling out the largest
water-flooded pores, cavities and fissures
allowing to align the injectivity profile and isolate
water-flooded streaks.
Mature oilfields in Russia, Kazakhstan and
other countries are currently characterized
by progressively growing water-cut of well
production (up to 70-98%), reduction in oil
withdrawal and high unit costs of producing
1 ton of oil. From 1996 to 2007 there were
conducted pilot tests and large-scale introduction
of Temposcreen technology at many oilfields
in Russia, Kazakhstan and Azerbaijan; the
technology proved its high efficiency. The total
number of jobs was 1270, and the aggregate
additional oil production — around 2 million tons.
Temposcreen Luxe is the third generation of
Temposcreen technology. High profitability of
Temposcreen Luxe ensures quick pay back of
initial investments. So, for example, the cost of 1
barrel of oil might be around 2 US dollars which
is comparable to the cost of producing 1 barrel
of oil in Saudi Arabia. Compared to traditional
EOR technologies Temposcreen Luxe is 3—4
times more efficient. 1 ton of Temposcreen
Luxe agent might yield additional 2000-8000
tons of oil. The technology is recommended for
wide usage at oilfields with complex geological
structure and at the mature oilfields with high
water cut of the production. It allows performing
jobs any time of the year (working temperature
ranges from +50 to -40 °C).
Temposcreen technology received a golden
medal at the 63" International Trade Fair
‘Ideas — Inventions — New Products’ (IENA-2011)
in Nurnberg (Germany) and a golden medal
at the 5th International Invention Fair in the
Middle East IIFME-2012 (Al-Kuwait, Kuwait).
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TOJBKO HE(PTETa30BOI0 KOMILJIEKCA, HO M BCEX APYTUX
OTPACIIEN SKOHOMHUKU.

Hrops BHTTEIb: A HACKOIBKO YAAYHBI OIIBITHI I10
JIO6bIYE MATPHUYHON HEPTH?

AHaTOoaIHH IMHUTPHUEBCKHE: MaTpudyHasg HEPTh
yKE JOOBIBAETCS. Y HAC UMEIOTCS TAKETHI HA IIOUCK
U Pa3BEKY, HA MOJIE/IN. B HaCTOAIEE BpEMS YETBIPE
MHCTUTYTA — MHCTUTYT NpobsieM He(PTH U ra3a PAH,

HMHCTATYT HEPTEXUMUYECKOTO CuHTe3a PAH, MHCTUTYT
opranmndeckor xumuu PAH, BHUTIMHe()TH — IO 3aKa3y
«fazmpoma» CO34aI0T 3TU HOBBIE TEXHOJIOTUH, KOTOPBIX

eIre HeT B MUPE.

Hrops Burrenab: HACKONBKO pepOpPMHUPOBAHUE
PAH 1 npoune pe(pOpMBbI B HAYYHOM OTPACIA HAHECIU
yap 1O HEPTETa30BOU OTPACIH, B YACTHOCTH, IO
THOATI'OTOBKE KaPOB? Yl HACKOJIBKO CENYAC BO3MOKHBI
NEPCHEKTUBHBIE UCCIEJOBAHNUA U IIPOPBIBHOM Iy Th
HIMEHHO B TEXHOJIOTHSIX?

AHaronui JIMHTPHUEBCKHI: PECTPYKTYypU3a1ius,
B OOIIIEM-TO, HA K YEMY XOPOIIEMY He npusesa. Ho
HedTEra3opas HayKa OblId 33TPOHYTA MEHBIIIE BCETO.

ITouemy? IToTomy 41O B 1995 rogy TOrgamHui npe3uacHT

«asnpoma» Pem Baxupes, yHUKAJIbHBIN PYKOBOJUTEIb,
CaMOPOJOK, CAEIAJI AT, KOTOPBIX HE [eJ1aId HA OJHA
KoMnaHwus B Mupe. OH Bblien1 20 Muipa py6Jieit Ha
(pruHAHCHPOBAHHE (PYHIAMEHTAIBHBIX UCCIIEAOBAHNM.
K paboTe 6p11 IPUBJICUYECHBI 28 AKAEMUYECKHIX
WHCTUTYTOB U BEAYIIHE YHUBEPCUTETEL B pe3ynbrare
OBUIN CO3/1AHbI TEXHOJIOTUH, KOTOPBIMH MBI CEHYAC
TOPANMCS, KOTOPBIE IEUCTBUTEIBHO BBIBOJAT HAIITY
HE(PTETA30BYIO HAYKY HA CAMBIE IEPEJOBBIE TTO3UITHMN.

U erre ouH mpumep. B mporiecce BbIe3IHOTO 3CeIAHUS

HAy4YHO-TeXHU4YeCKOro cosera OAO Jasnpom» 15 mas
2013 1. B Cankr-IleTepbypre A.b. Muiep moCTaBul
BOIIPOC: «YTO MOXET NPEAIOKUTD «['a31IpoMy»>
AKaJIEMUYECKAA HAyKa?>. BMECTO ABAAIIATH MUHY T

10 PETTIAMEHTY 51 TOBOPHJI 60JIEE IBYX YACOB. B 3a71€
OBUIM PyKOBOJUTENHN BCEX JIETAPTAMEHTOB KOMIIAHHH.
Boicymas, A.B. Muiep CKa3ast, 9To HE OXKUIAJ TAKOTO
00N HAYyYHO-TEXHUYECKUX U TEXHOJIOTMYECKUX
PEMIEHNIT U 1Al HOPYYEHHUS PA3PAO0TATh KOHKPETHBIE
NpeIOXKEHUA. B HacTOAIEe BpeEMA MbI pA00OTAEM

YOKE HAJ) UX peannusanuen. BoT, K mpumepy, crapblie
TUT'AHTCKUE MECTOPOXKAEHNA — CaMATIOPCKOE,

PoMamkuHCKoe, JIAHT€ITacCKOE — Y HAC €CTh HAPabOTKHY,

CIOCOGHBIE TPOJINTD TaM 1009y Ha 40—50 1 1a’Ke HA
70-80 nerT.

only in oil and gas sector, but also in other sectors of
the economy.

Igor Vittel: How successful are the attempts to
produce matrix oil?

Anatoly Dmitrievsky: Matrix oil is already being
produced. We have packages for the search and
exploration, for models. On the request of Gazprom
four research institutions — Oil and Gas Problems
Institute of the Russian Academy of Sciences, Institute
of Petrochemical Synthesis of the Russian Academy
of Sciences, Institute of Organic Chemistry of the
Russian Academy of Sciences, VNIPIneft — are
currently developing these new technologies which
are yet non-existent in the world.

Igor Vittel: To what extent have reforms in the
Russian Academy of Sciences and other reforms in the
academic sector stricken the oil and gas industry, in
particular, training of personnel? And to what extent
advanced research and groundbreaking pathway of
technologies development is possible today?

Anatoly Dmitrievsky: Restructuring has not
resulted in anything good. But oil and gas science
was least affected. Why? Because in 1995 president
of Gazprom Rem Viakhirev, a unique manager,

a talented person, did something that none of

the companies in the world had done before. He
allocated 20 billion rubles to finance fundamental
research. 28 academic institutes and leading
universities were involved in this activity. As a result,
they invented the technologies that we are now
proud of, technologies that have taken our oil and gas
science to the forefront position. There is one more
example. During the visiting session of the scientific
and technical council of Gazprom that was held on
May 15, 2013 in Saint Petersburg, A.B. Miller asked

a question: “What academic community can offer

to Gazprom?’ Instead of twenty minutes I was
speaking for more than two hours. Managers of all
the company’s departments were present in the
meeting room. After my speech Mr. Miller said that he
did not expect such an abundance of scientific and
technological solutions and he gave an assignment
to prepare concrete proposals. Currently we are
working on their practical implementation. For
example, mature huge fields — Samatlorskoye,
Romashkinskoye, Langepas — we have know-how
that is able to extend production from such fields by
40-50 or even 70—80 years.

He 3a0yabTe nognucaTbcs Ha XXypHan
«BPEMSAA KOJITFOBUHIA»!

NMopanucHon nHpekc - 84119 («PocnevaTtb»).
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Marpuunan HedhTb — HOBbIM BUJ] YINEeBOAOPOAHOIO ChipPbA

Matrix Oil - New Type of Hydrocarbon Material

Kak mokasamy pe3ynbTaThl (PyHAaMEHTAIbHBIX
HUCCIEAOBAHNN, TA30KOH/ICHCATHBIE 1
HEPTETA30KOH/IEHCATHBIE MECTOPOXKIECHUA, CJIOKEHHBIE
Kap6oHaTaMu (Hanpumep, KapayaraHakckoe,
OpEHOYPICKOE), COAEPKAT HE TOJIBKO 3AI1AChHI I'a3a
U KOH/ICHCAT4, HO U COU3MEPUMBIE C HUMU 110
BEJIMYMHE 3aITACHI MATPUYHOM HEPTH — IPUPOJHOTO
BBICOKOMOJIEKYJIIPHOI'O ChIPbs HEYITIEBOJOPOJHOIO
(CMO1B], AC(PAIBTEHDL) U YIVIEBOJOPOAHOTIO (TBEP/bIE
apaUHbBL, MACJIA U KUJKUE HEPTAHBIE YITIEBOJOPO/IbL)
cocTasa. M eciiv CBOGOIHBIE I'a3 U TA30KOH/IEHCAT
3AMOJIHAIOT HOPOBBIE OOBEMBL, TO BBICOKOMOJIEKY/ISIPHBIC
KOMITOHEHTHI B TPOJYKTUBHBIX OTIOKEHUAX
Tra30KOH/ICHCATHBIX MECTOPOK/IEHNN CBA3AHBI C
KapOOHATHOH ITIOPOA00OPA3YIOLIEH MATPULICH —
IUIOTHOH CyOKAITMJIJIAPHO-TIOPOBOM MUHEPAJIBHO-
OPraHUYECKON YACTBIO TOPO/IBL.

Kax nokasaau CCAeoBaHM s, KAPOOHATHOE
NIOPOAOOOPA3YIOMIEE BEIMECTBO, CIATAIOINIEE
MATPHILY IPOAYKTUBHBIX OTIOKEHUMA OTAEIbHBIX
I'a30KOH/ICHCATHBIX 1 HEPTETA30KOHIEHCATHBIX
MECTOPOK/ICHUH, SIBJISICTCS CJIOKHOIIOCTPOECHHBIM
HPUPOAHBIM HOJIMMEPHBIM KAPOOHATHO-OPraHUYECKHUM
06pPA30BAHUEM.

Ha onpefieNIeHHbIX 3TANIaX XUMHUYECKOTO «CTAPEHUA>
OPraHUYECKON IIOJIMMEPHOM COCTABJIAIONIECH
KapOOHATHOM MATPHUIIBI MHTEHCUBHO COPACHIBAIOTCS
HU3KOMOJIEKY/ISIPHBIE IA3000PA3HBIE TPOU3BOHBIC
3TOrO MPOLECCA, YTO OTBEYAET STAITY MHTEHCUBHOU
razoreHepanuu. [lapannensHo C reHeparuen
ra3000PaA3HBIX YIVIEBOJOPOAHBIX U HEYITIEBOJOPOAHBIX
KOMITOHEHTOB OPraHUYECKAA YACTh KAPOOHATHO-
OPraHUYECKOI'O OJIUMEPA IIPEOOPABYETCS IO
IIEPBAYHbBIX BBICOKOMOJIEKY/ISIPHBIX COCTMHEHUIA,

TAKHUX KAK JIMTOAC(HATBTEHDL, TAXKEIBIE TUTOCMOJIBI,
TBEPJBIE JIMTONAPA(PUHBL DTU IIEPBUYHBIE
BBICOKOMOJIEKY/IAPHBIE KOMIIOHEHTBI KOHIIEHTPUPYIOT

B ce6e He(DTEreHEPAITMOHHBIA ITOTEHITAAIL, PEAJTU3ALIUSA
KOTOPOTO IO MACEJI U JKMIKHUX HE(DTAHBIX YITIEBOAOPO/IOB
HAYMHAETCS B IPOLIECCE POKIECHHUSA 1 IPOAOJIKACTCS
JIAJIEE B YCJIOBUAX YoKE C(DOPMHPOBABIIENCS I'A30BOM
3ATIEKH.

CBOUCTBA TUX MEPBUYHBIX BLICOKOMOJIEKYIISAPHBIX
KOMIIOHEHTOB, B TOM YHUCJIE CODOUPOBATD,

PACTBOPSTD U CBA3BIBATD B CEOE I'a3 M XKUJIKHUE
YITIEBOJOPO/IBL, CYIIECTBEHHO OTIMYAIOTCS OT CBOMCTB
COOTBETCTBYIOIINX UM KOMIIOHEHTOB HE(PTEN HEDTAHBIX
MECTOPOXKAEHNUN.

BricokomonekynsspHoe ceIpbe (BMC)
TFa30KOH/ICHCATHBIX U HE(DTErA30KOH/ICHCATHBIX
MECTOPOK/ICHUH, CJIOKEHHBIX KAPOOHATAMHU, — 3TO
YHHKAJIBHOE IO CBOMM CBOMCTBAM IIPUPOJHOE
06PA30BAHUE, OCOOBII TUII CUHI'€HETUYHbIX 3AJICKEN
Pa3JIMYHOI CTENEHU 3PEJIOCTA HEPTH (MATPHUUHBIE
HEPTH), COAEPKAIUX B CBOEM COCTABE KPAMHE CIIOKHbBIE
OObEMHBIE BBICOKOMOJIEKYIISIPHBIE COEJTUHEHUS
(C60, C80, C100) (puc. 1).

OHO YHUKAJIBHO C TOYKU 3PEHM S AHOMATIBHO
BBICOKHX COPOILIMOHHBIX CBOHCTB IO OTHOIIEHHIO

As fundamental research show, gas condensate and oil
and gas condensate fields composed of carbonate rock
(e.g. Karachaganskoye, Orenburgskoye fields), contain not
only gas and condensate deposits but also commensurate
deposits of matrix oil — natural high-molecular material of
non-hydrocarbon (resins, asphaltenes) and hydrocarbon
(solid paraffins, oils and liquid petroleum hydrocarbons)
composition. While free gas and gas condensate fill out the
pore volume, high-molecular components in the producing
formations of gas condensate fields are connected with
carbonate rock-building matrix — thick subcapillar-poral
mineral-organic part of the rock.

As research showed, carbonate rock-building substance
that forms the matrix of producing formations at certain gas
condensate and oil and gas condensate fields, is a complex
natural polymeric carbonate-organic material.

At certain stages of chemical ‘ageing’ of the carbonate
matrix’s organic polymeric ingredient, there is an intensive
discharge of low-molecular gaseous derivatives of this
process, what corresponds to the stage of active gas
generation. In parallel with the generation of gaseous
hydrocarbon and non-hydrocarbon components, the
organic part of carbonate-organic polymer is transformed
into primary high-molecular compounds, such as

lithoasphaltenes, heavy lithoresins, solid lithoparaffins. These
primary high-molecular components contain oil-generation

potential; the formation of oils and liquid petroleum
hydrocarbons starts during the birth process and continues
further on under the conditions of already formed gas
IE€SErvoir.

The properties of these primary high-molecular
components, including their ability to absorb, dissolve and
bind gases, are considerably different from the properties of
the corresponding components of oils in oilfields.

High-molecular material of gas condensate and oil and gas

condensate fields composed of carbonate rock is a unique
natural formation, a special type of syngenetic deposits of
oils with different level of maturity (matrix oils) that contain
quite complex titrimetric high-molecular compounds

(C60, C80, C100) (figure 1).

It is unique from the viewpoint of abnormally high
absorption properties towards hydrocarbon gases with
high content of adamantine, fullerene-like structures,
polycondensed solid hydrocarbons that are of great interest
in terms of their use during the development of science-
intensive technologies of new generation (when creating
composite materials of new generation, their use as selective
absorbents of petroleum gas components, €tc.)

Tests of the samples of matrix oil’'s high-molecular
components revealed high content of non-ferrous and
precious metals, as well as rare and rare-earth metals
(figure 2, a, b).

Concentration of some metals is so high that it is
comparable with their concentrations in ore mineral
resources.

Special technologies are currently under development
in order to start the production of high-molecular material
together with gas and condensate. The development of
the technologies is based on the experimental works
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K YIJIEBOIOPO/IHBIM I'd3aM IOBBIINIEHHOT'O COICPyKAHM S
4/JAMaHTAHOBBIX, (DYJUIEPEHONIOIOOHBIX CTPYKTYP,
MOJIMKOH/IEHCUPOBAHHBIX TBEP/IBIX YIVIEBOJOPOJOB,
NPEACTABIAIOMNX HHTEPEC I UX UCIIOIb30BAHUA IIPH
Pa3BUTUN HAYKOEMKUX TEXHOJIOTUI HOBOTO TTIOKOJICHHU S
(TIpU CO3IAaHNH KOMIIO3UTOB HOBOI'O ITOKOJIEHH S, B KAYECTBE
CEJIEKTHUBHBIX COPOEHTOB KOMIIOHEHTOB IOy THOT'O
HEMTAHOIO Ira3a u T. [1.).

HccneroBaHuAMEI IPOO BBICOKOMOJIEKYIIIPHBIX
KOMITOHEHTOB MATPUYHOMN HE(DTU YCTAHOBJIEHO BBICOKOE
COZIEPKAHME B HUX IIBETHBIX U OIATOPOHBIX METAJIJIOB, 4
TAKXXE PEAKUX U PEJKO3EMEIbHBIX METAJLIOB (PUC. 2, 4, 0).

KOHIIEHTPAI U1 HEKOTOPBIX METAJIJIOB HACTOJIBKO BEJIHKA,
YTO CPABHUMA C KOHLIEHTPALIMEN STUX SJIEMEHTOB B
MECTOPOXKIAEHUAX PYAHBIX [OJIE3HBIX UCKOMAEMBIX.

C [€JIBIO HAIIPABJICHHOM JOOBIYH BBICOKOMOJIEKYJISIPHOTO
CBIPBSI BMECTE C FA30M M KOH/ICHCATOM Ha OCHOBE
HpOBQf_ICHI/ISI OIIBITHBIX p2160’1' B CKBA’KHHAX
Pa3padaThIBAIOTCS CIELUATBHBIE TEXHOJOT U,

Co31aHBI HOBBIE TEXHOJIOI'UH INIyOOKOH IEPEPAOOTKH
BBICOKOMOJIEKY/IIPHOT'O ChIPbA B MOTOPHBIE TOILIABA,
JKUJIKYIO ADOMATHKY, STUICH-ITPOITUICHCOCPKATITIH I'a3

C ITIOITYTHBIM M3BJICYCHHCM BbICOKOIICHHBIX MCTAJIJIOB 1

X TOBAPHBIX IPOAYKTOB. ITpOBEcHA TPEATIPOCKTHAS
NPOPAObOTKA CTPOUTENBCTBA HA IJIOMA/IKE OPEHOYPICKOIO
HEPTEra30KOHJEHCATHOI'O MECTOPOXKAEHHUS YCTAHOBKHU

that had been conducted in wells. There have been
invented new technologies for deep processing of high-
molecular material into motor fuels, liquid aromatic
hydrocarbons, ethylene- and propylene-containing gas
with parallel extraction of highly valuable metals and
their products. A feasibility study for the construction
of aromatic solvents production unit on the site of
Orenburgskoye oil and gas condensate field was done.

09
Var

/

p—

3.) 1.Xpom 1500 1/T.
2. Turan 3000 r/T.

3. Ceunern 10 1000 1/T.
4. Menp 10 600 r/T.

5. Monu6aeH 10 10 1/T.
6.Cepebpo /10 3 1/T.

IIPOU3BOZCTBA APOMATUUECKHUX PACTBOPHUTETICH.

1. Macna/Oils

2.JIntoaccansrensl/Lithoasphaltenes

3. Pesikue u pe/iko3eMenbHble MeTasnbl/Rare and rare-earth metals
4. Teepapie tnTonapadunsl/Solid lithoparaffins
5.JIutocmonsl/Lithoresins

6. ’Kukue yrieBonopoast HedrsaHoro psiga/Liquid hydrocarbons
of petroleum series

7.11BeTHBIE 1 611aropoHbIE MeTa LI/ Non-ferrous and precious
metals

8. llepe3anHono100HbIE yIIeBofopoabl/Ceresin-like hydrocarbons
9.BMC — marpuunas HedTb/High-molecular material — matrix oil

Pucynox 1 — Komnonenmmbsliii coctnaé
6bLCOKOMONEKYNAPHOZO CHIPbA —
mampuunoi negpmu

Figure 1 — Composition of bigh-
molecular material — matrix oil

7. 1IuHK 10 1000 1/T.
8. Hukess 10 1500 r/T.
. 9.0noBo 1040 1/T.

” 10. BMK

1. Chrome 1500 g/ton.
— — 2. Titanium 3000 g/ton.
3.Lead up to 1000 g/ton.
4. Copper up to 600 g/ton.
5.Molybdenum up to
10 g/ton. 6. Silver up to
3 g/ton. 7. Zinc up to
1000 g/ton. 8. Nickel up to
1500 g/ton. 9. Tin up to
40 g/ton. 10. High-
molecular components

B.) 1. Bannazauii 1o 1000 r/T. 2. Urep6mii 10 0,8 /1, 3. CTpOHIIMIHA 10
2000 r/1. 4. UrTpnit 10 60 r/T. 5. Meimbsik 10 300 r/T. 6. TepMaHuii 10
3 /1. 7. Tannuit o 200 /1. 8. BMK

1. Vanadium up to 1000 g/ton. 2. Ytterbium up to 0,8 g/ton. 3. Strontium
up to 2000 g/ton. 4. Yttrium up to 60 g/ton. 5. Arsenic up to 300 g/

ton. 6. Germanium up to 3 g/ton. 7. Gallium up to 200 g/ton. 8. High-
molecular components

Pucynox 2 - Konuenmpavuu ueemnuvlLx

U O1azoPOOHBLX MEMANI08 (a) u Pedrux

u peoxozemenvHbLx memanaios (0) 6
8bICOKOMONCKYAAPHBLX KOMmnonenmax (BMK)
achansmeno-cCMoAUCOo-napagpunoeovx
OMAONCEHUTE U3 HAZCMHOZO CeENaAPAUUOHHOZO
000pY008anUs YCMAHOB0K KOMNAEKCHOTL
1noo0zomoexu zaia Openoypzcrozo
Hehmeza30K0HOCHCAMHOZ0 MECMOPOIHCOCHUS

Figure 2 - Concentration of non-ferrous and
precious metals (a) andrare and rare-earth

metals (b) in bigh-molecular components of
asphaltene-resin-paraffin deposits from the surface
separation equipment of gas treatment facility at
Orenburgskoye oil and gas condensate field.

U3 cmamouA.H. ImumpPuesckozo 4rHosayuorHoe pa3eumue Hegbmarnotl u 2a3060Li npombiiinrernHocmu Poccuus
Payuonansroe 0ceoenue Heop», Ha)HHO-MEXHUMECKUL U MemOOUHeCKULL OHAAIUH-JICYPHAL. WWW.roninfo.ru

From the article of A.N. Dmitrievsky Tnnovative Development of Oil and Gas Industry of Russia’

Risionalnoe Osvoenie Nedr’, scientific methodical online journal. www.roninfo.ru

AHAIHTHYECKAA IPYINNA KYypHAIa <BpeMsa KOJXTIOOHHIa»
Analytical Group of the Coiled Tubing Times
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Y106b!I y3HATL BONLLUE O TOM,
Kakue npenMyLlecTea MOXeT daTh
NPaKTUYHECKWUIA ONbIT 3KCNEepToB
Praxair, nocetute Hall

CanT WWWw.praxair.ru unm CBRXUTECH
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www.praxair.ru

Kopnopauua Praxair BXOgWT B TPOUKY BeayLLINX
MUPOBbLIX KOMMaHWIA N0 NPON3BOOCTBY
LLIMPOKOro CrekTpa TexHUYeckmnx rasos
(kucnopop, a3oT, aproH, yrnekucnoTa, ra3oeble
CMECW 1 Op.) W OKa3aHWKD CONYyTCTBYHOLLMX
YCNyr, CBA3aHHbIX C TPAHCMOPTUPOBKOW ra3oe
M UX NPUMEHEHWEM Ha NPOU3BOACTBE.

Vxe 6onee 30 net Praxair npegocTtaensaeTt
YCNYru, CBA3aHHbIE C NOBLILLIEHWEM
HeTeoTaa4M, TMAPOPa3pLIBOM NNACTA,
HarHeTaHem PacTBOpPOB B CKBaXUHY.
Bnarogaps komnnekcHomy nogxogy Praxair
BbICTYNaeT yHUBEepcanbHbIM NapTHepoM Ans
CBOWX 3aKa34MKOB B BOMpPOCax onTUmMM3aumm
npou3BoAcTea HedTw K rasa.

YHUKanbHbie MeToAbl NOBbILUEHUSA
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TEXHOJIOI'NMH

Komnnekc ycnyr no I'PI
Package of Hydraulic
Fracturing Services

IMasen JemaxuH, Had9aIbHUK IITP, 000 «TarHed1h-JIeHHHOrOpcKkPemCepBHC>

Pavel Demakin, Head of Technological Operations Unit,
Tatneft-LeninogorskRemServis

1999 | 2015 OAO AHK rem, kren | |, Boro-
balHedTbY Ypanbckum
2003 2004 00O «Jlykonn- P Bonro- 3
MepMb» Ypanbckumn
00O «Jlykonn- Bonro-
AU AU Mepmb» P Ypanbckui
Bonro-
2009 2010 | OAO «YamypTHedTb» | [PI1, KIPT Ypanbckuii
2011 | 2015 OAO «PuTeK» rem, kren | |, 2o
Ypanbckum
2014 2014 OAO «balHedTb- P Bonro- 3
[obblya» Ypanbckun
OAO Bonro-
20l 2015 «CamapaHedTeras» ML, (A Ypanbckum

B nepuoa ¢ 2003 roaa 19 Manbix He(TSHbIX KOMNAHWA BOCMOMb30BaNNCh HaLIMMK
ycnyramu no nposegenuto NPT, MpousseaeHo Gonee 300 yenewwHbIx onepauui.

Bcero ¢ Havana fesTenbHOCTYM Hallero NoApasaeneHns Konm4ecTBo NPoBeAeHHbIX

onepauuii no I'PM u KFPM npubninkaetcs k otmeTke 4000 onepaumii.
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Poct gonn TPyAHOU3BJ/IeKaeMbiX 3ariacoB
Hed)TM, C KOTOPbIM CTaflkKnBaroTCA BCe
pOCCMI;ICKMe Hed)TﬂHbIe KOMraHunuu, B TOM
qyucrne n «TatHeTb», BbIHy>XX4aeT akTUBHO
coBepLIeHCTBOBAaTb BCe BUAbI 4eATENIbHOCTU —
oT 6yp6HMFI Ao ,q06bl’-ll/l N peMOHTa CKBa>XuH.

Increase in the share of hard-to-recover

oil reserves - a situation that all Russian oil
companies face, including Tatneft — makes the
companies to actively improve their activities
from drilling to oil production and well
workover.

PervioHbl JesTenbHOCTM KoMnaHun B obnactu MPI

Ha Gnvaniuyio nepcnekT1By OOHOM M3 aKTyasbHbIX Npobrem
CTaHOBUTCA BOMPOC N3bICKaHNA aJIbTEPHATVBHbBIX MCTOYHKMKOB TOMJ1Ba
C OpraHu3aLmen nx Npon3BOACTBa B TakMxX MacluTabax, 4ToObl

MMETb BO3MOXHOCTb KOMNEHCMPOBATb BO3paCTaIOU_I,I/II?I }J,erI/ILI,I/IT
L00bI4YM TPALNLIMOHHBIX HebTen. K HeTpaZWLMOHHBIM HEe(TAM Take
OTHOCKTCA U CnaHueBas HedTb. [Mpu OypeHnn pa3nnyHbIX NoLLaaeN
POMALLKMHCKOro MeCTOPOX AeHNs 0OHapY>KeHbl HedhTenposBeHNs
3aiexun He(bTI/I B XNMBETCKKMX, KbIHOBCKMX, OOMAHMNKOBbIX, MEHOBIMCKWX,
[laHKOBO-NebesHCKIMX, 3aBOSIXKCKNX FOPU3OHTAX, OTHOCALLMXCS K
CNnaHuUeBbIM OTJTOXKEHUAM.

One of the most relevant tasks in the near term is search for and
exploration of alternative fuel sources, and producing from such sources
to the extent that will allow offsetting the growing deficit in conventional
oil production. Nonconventional oils also include shale oil. When drilling
in different areas of the Romashkinskoye field, oil seepage and oil pools
were detected in the Givetian, Kynovian, Domanic, Mendymian, Dankov-
Lebedyan and Zavolzhye horizons that belong to shale deposits.

PernoHbl aeatensHoCTH KomnaHum B obnactu Pl

B npouecce NCnblTaHMA AaHHbBIX FTOPM30HTOB NOJTyHeHbl MPUTOKN

BOZbl MW hunbTpaTa BypoBOro pacteopa Oe3 NpsiMbiX NPU3HAKOB
HerTl/I. O,D,HaKO MNo pe3ynbrataM ncaiegoBaHa KOMMOHEHTHOIO
COCTaBa HachILLAIOLWMX NPOBY BOMbI ra30B BbifBNEHbI 00beKThI,
MMetoLne XapakKTepnCTKY NiacToB C MpM3HakaMm HeCDTl/I N NNacToB C
npncyTcTBNEM OKUCTeHHOW HquTl/I. ﬂpen,rlonaraeTCH, 4YTO 3TN O6'b6KTbI
MO>XXHO pacCMaTpmMBaTh Kak BO3MOXXHble NOTeHLMallbHble JTOBYLLKN
yrnesoaoponos.

When testing those horizons, water or drilling mud filtrate without direct
evidence of oil was produced. However, after studying the composition of
gases in the water sample we revealed the objects that have characteristics
of formations with the signs of oil and formations with the presence of
oxygenated oil. It is presumed that such objects might be considered as
possible hydrocarbon traps.

[NuHamunka pocta 06bemos no Pl 3a nocnegHe 6 net
OTMeTIM, 4TO n3BNeKaeMble 3anachl cJlaHueBor HedTu B Pecnybnvike
TaTapcTaH Ha CerogHsLWHNN AeHb OLLEHMBAIOTCA MPUMEPHO B

192 MNIH TOHH. HO 3TO NpnbnM3nTeNbHAs OLEHKA, UX MOXKET OKa3aTbCs
elle bofbLue.

Ha cerofHsiLLIHWMN MOMEHT Hanboree NHTEePEeCHbI A1 pa3paboTkiu
JIOMaHVIKOBbIE OTNOXeHNs. [Nns pa3paboTki AaHHbIX FOPU3OHTOB
HeobXoAMMO CO3AaHMe BbICOKOMPOBOAALLMX TPELMH B
HedTeHacbILLEeHHOM KonniekTope. [Ins 3Toro npegnosaraeTcs bypeHune
rOPU30OHTasIbHbIX CKBaXMWH C AJIMHOW FOPU30OHTaNbHOro CTBONA
300,0-500,0 meTpoB ¢ npoBeaeHneM MHoroctagumHoro NP ans
KOHTaKTa C Llef1IeBbIM MIACTOM Ha BCEM MPOTAXKEHWM FOPU3OHTANTbHOIO
CTBOJA CKBaXMHbI M MOCNef0BaTeNIbHOro BO3AENCTBIS Ha HEro B
3aJaHHbIX MHTEpBanax C Lenbio Noy4eHns MakcMarnbHbIX MPUTOKOB.

It is worth mentioning that recoverable shale oil reserves in the Republic
of Tatarstan are estimated at about 192 million tons at present. But
this is an approximate evaluation; the real reserves might be higher.

Nowadays, Domanic reserves are the most interesting for development.
To develop this horizon it is necessary to create highly permeable fractures
in the oil-saturated reservoir. For that we intend to drill horizontal wells
with the horizontal length of 300.0 - 500.0 meters and conduct multi-
stage fracturing to ensure good contact with the target reservoir all along
the horizontal section with the consecutive stimulation of the reservoir to
ensure maximum possible inflow.



[Monesble MHXeHepbl — BbiCLee 06pa3oBaHue, KypCbl 0By4eHNs
«@OUOMALL», «Stewart & Stevenson», Kypcbl NOBbILLIEHWA KBaNW-
dukaumm «Kapbo Kepamukc EBpasus», «Cepsuc VHXUHUPUHTY,

0OMEH OMbITOM Ha CepBUCHBIX NpeAnpusTUsix no P B CLLIA,
KaHape, cpegHum ctax — 4,5 roga

Mactepa Pl - Bbiclee 06pa3oBaHue, KypCbl NMOBbILLEHWNS
kBanudukaummn «Kapbo Kepamukc EBpasns», «CepBrc MHXNHW-
PWHIY, CpefHUI cTax — 3,5 rofa

VIHXXeHepbI-NPOeKTUPOBLLMKM — BbiCLUee 0bpa3oBaHue, Kypcbl Mo-
BblLWEHWs KBanundukaumm «Kapbo Kepammkc Espasus», «Cepsuc
VIHXWUHWPWHI», 0OMeH OMbITOM Ha CePBUCHBIX MPeANPUATUAX MO

IPM 8 CLLIA, KaHage, cpeaHui ctax — 11,0 net

MHXeHepbl-XMMMKK — Bbicliee 06pa3oBaHue, Kypchl NoBbILLe-
HUA KBanUbukaumm «Cepsuc MHXUHNPUHIY, KypCbl 0ByHeHns
«Grace», «Brookfield» , cpegHmi ctax — 3,0 roga

WH>XeHepbl-MeXaHNKK, NHXEHePbI-31eKTPOHUKM - Bbicliee 06-
pa3oBaHue, 0OMeH OMbITOM Ha CEPBUCHBIX NpeanpuaTmax no MPr
B CLLIA, KaHage, Kypcbl 06y4eHums «OUOMALL»,
«Stewart & Stevenson», cpegHui ctax — 4,0 roga

BenyLwmit MHXeHep No KOHTPonio kayecTBa — MULIKKUH AT —
VIMeeT y4eHYIo CTeneHb — KaHAWAaT TEXHUYECKUX HayK.

CseneHusi 06 0By4EHHOCTU 1 UMEIOLLLEMCS OMbITe
[1n5 BbINONHEHWS AaHHbIX PabOT NPUMEHSETCs creumansbHoe
obopyaoBaHve AN 3aKaHYMBaHMS FOPU3OHTANbHbBIX CTBOMIOB CKBaXMH,
KOTOpOe npefnosiaraeT CTaH4APTHOE UCMONb30BaHKe NakepHbIX
KOMMOHOBOK, KOTia B FOPMU30OHTANbHYIO YaCTb CKBAaXXMHbI OMYCKaloT
KoMnnekT 060pyaoBaHNS — XBOCTOBUK C MydhTaMK 1 3aKONOHHbIe
nakepbl 4Ns N30A9UMN MHTEPBAOB. B mpoLiecce 3akaqkm XnaKoCTu
MYy Tbl MOCNEN0BATENIbHO OTKPbLIBAIOT NyTeM COpachiBaHWS LLIAPOB
11 OTCEKAIOT HNXXEPACMONOXEHHbIE NHTEPBaSIbl MOC/e NPOBeAeHNA B
H1X [PI1. Takas cnctema no3songeT NCNoNb30BaTh YyNpoLeHHoe
3aKaH4YMBaHMe CKBaXUHbl 6e3 LLeMeHTMpoBaHWs 1 Nepdopauumn
XBOCTOBMKA.

To do this kind of work special equipment for horizontal well completion

is used that intends conventional use of packer assemblies when a set of
equipment — liner with sleeves and a casing packer — are run into the well
to isolate the intervals. When injecting fluid the sleeves are consequentially
opened by ball dropping to isolate the below intervals after they have
been fractured. Such system allows using a simplified well completion
without cementing and perforation of the liner.

MoAbop CKBaXMHbI KaHAMAATa

[TOnHbBIN LK yenyr

Tak>ke NprBReKaeTcs Cneumnann3npoBaHHbIN
not ['Pl1, BKIIOYaA LONOSNHUTENbHbIE HAaCOCh!
BbICOKOIO AaBneHns Ans Co3faaHus BbICOKOro

Bbibop Hanbornee achekTMBHOM
TexHomorum

Mopnbop obopynoBaHus
N XUMUM

TeMMa HarHeTaHnA XXMOKOCTN pa3pbiBa.

Specialized hydraulic fracturing fleet is also

11

involved. It includes additional high-pressure

| CocTaBrneHve amn3anHa, pekoMeHaaumm

| pumps to achieve high injection rates of the
fracturing fluid.

v

| KOHTpONb 1 CONPOBOXAEHME MOATOTOBKM CKBaXXMHbI K TP |

) 2

| PN |

v
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| Pe3ynbTaT — NpUpoCT Ao0bIYKN HehTU

3BEHbS Lienu BbINonHEeHNA

4 npoueccos [P, KI'PI
[NepBble NonbITKK NposefeHns [Pl
PacuyeTn! : 0Ka3anmncb HeyCreLHbIMM BCIeACTBme
Bbibop MogenvpoBa- Paspabotka HEeBO3MOXXHOCTM 3aKavKu XXNAKOCTU
obbekTa HNE TPELLNHbBI KOMMNo3nuuun pa3spbiBa U MHMLMALMK TpeLmHbl [P
(ckBaXXMHbI) —} Mo/ eNnpoBa- - pabouero 13-33 JOCTUXEHUSA NPeAeNbHbIX 415
ansarPn LA I RUReE 4+— rens obopynosaHua dnota MPI1 Ha TOT MOMeHT

NpoeKTUpoBa- 3Ha4YeHW AaBNIEHNS Ha MOBEPXHOCTU

Hue 6aszoBoro (70,0 MIa).

aM3anHa U T.4 !
First fracturing attempts failed due to the fact
that it was not possible to inject fracturing fluid
and initiate a fracture, since the maximum
possible surface pressure levels of the hydraulic
fracturing fleet (70.0 MPa) were achieved.

VlHd;gg::aLwl- BbinonHeHue AHanus
. [PM pe3ynsTaToB
FPI'II:r(al\gnl . _} _’ npoBeaeH-
HOro
[Pl

4
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Bcnomoratenb-
Has TexXHWKa

I dpnoT PN
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«oug- L 2501) | (407H) Ma;‘;”a 4
MALL») BIPM) 7
Il oot PN 4 1vaX
(C3A0 «omA- | 2014 2501 | o) | 20120 | 3 ! 12
MALLI»)
IV cproT P 3(H
(C3A0 «®UL- | 2015 S50 3 1 12
MALLI»)

OcHaluenHocTb oriotos [Pr1
BbinonHeHue NpobHbIX paboT
MoKa3aso, YTO OCHOBHbIMM
npobnemamu npu M'PMN Ha cnaHueBbIX
MECTOPOXAEHUAX ABMAOTCSA

BbICOKME rPagneHTbl, HU3Kas
MOPUCTOCTb, BbICOKAs eCTeCTBEHHAs
TPELYMHOBATOCTb, @ TAKXKE B CBA3M C
HN3KOW NMPOHMLLEAEMOCTbIO KOJIEKTOPa
HEBO3MOXHOCTb UCMOMNb30BaHNS
CTaHAaPTHbIX MONMMEPHBIX XUAKOCTEN
paspsblBa.

MpUXoaMnoCh Ha CKBaXXMHaxX C AaHHbIMMN
npobnemMamu npefBapuUTensHO
ocywectenate KIPM ¢ pansHenwmnm
nposefeHveM [P, 4to pnano
NoNoOXUTENbHbIN 3P deKT. CKBaXKMHbI
paboTatoT ¢ peHTabenbHoM A00bIYen
HedTu.

B kauectse OlP BbINOAHANNCL paboThl
MO AOMAHUKOBBIM OTIOXKEHWAM C
NeproaMYHOM 3aKa4Kow NponnaHTa C

Lenbio 06pa3oBaHNs TPELLVMHbI C BbICOKOW MPOBOAMMOCTbIO A1 MIaCTOBOro (hrlioMAa 3a CHeT 00pa30BaHMs MPOYHbIX MPOMMaHTOBbIX
nadek, NPensaTCTBYIOLLMX CMbIKAHMIO TPELLMHBI.

Pilot operations showed that the main problems related to hydraulic fracturing on shale fields are: high gradients, low porosity,
high natural fissuring, as well as impossibility to use standard polymer fracturing fluids due to low permeability of the reservoir.

In the wells with such problems we had to first conduct acid fracturing with subsequent hydraulic fracturing that yielded a positive effect.
Wells show profitable oil flow rates.

Domanic reserves served as a pilot. We did periodic proppant injections to create a fracture with high conductivity of reservoir fluid due to
formation of solid proppant packs that prevent closing of the fracture.

ObLee KonMyecTsBo cneuTexHnku Ha 1.04.2015 - 76 ep,

XopoBas cneutexHuka — 37 efl., BTM.:

22 eqn. — cep.taraqm

4epn. - CKY

3en. — bM cKMY

2 efl. — NPOMMNaHTOBO3

6 en. — npo4ne

MpuuenHasa cneutexHuka — 39 ed., B TH.:
17 ep. — umctepHbl 50 M3

16 efl. — HaCOCHble arperaTbl

4 en. — bneHgepsbl

1 en. — nponnaHToBo3 40 TH.

1en.— C3AM

Komnnekc anst
ropopaspbiBa nracra
KOMMaH1m

YcTaHOBKa
cMecuTenbHas
MC600

Makc. npounsBofmnTensHoCTb, 11,5 M3 /MUH.
[aBnenve nognopa 0,5 Mra.
Makc. NNoTHOCTL paboyen cmecn, 1600 kr/m>.
Makc. nponsBoA-Tb Nofaqu nponnaxTta, 8800 Kr/MUH.

Mpon3BoA-Tb Nofa4n Xxunakmx pearentos, 0,8—60 n/MUH.
Mpown3Boa-Tb Nogaqn cyxmx peareHtos, 0,1-200 51/MUH.

C3A0 «PUOMALL,
Pecnybnuka benapyco

Ha psige 3anexen B CBsi3u C
ONM3KMM 3aneraHneM BOLOHOCHbIX
FOPW30HTOB NPUXOAMNOCH
1cnonb3oBath BmecTo KIPT1
MaTpU4HYyto 06paboTKy, 4TO

Tak>ke NPUHECSIO MONOXMTENbHBIN

YcTaHoOBKa
HacocHas H2501

Macca cHapsxeHHas/nonHas, kr 31000.
MouHocTtb asuratens CAT 3512B, 1678kBT, 2250 n.c.
Hacoc Bbicokoro pasneHus SPM TWS 2250.
KonunyecTso nnyHxepos 3.

HAwnametp nayHxepa, 114,3 mm.
MakcnmanbHoe aasnenune, 100 Mra.
MakcrmanbHas npon3soanTenbHOCTb, 1900 1/MUH.

pesyneTat. Ha ckBaXXnHe
BaBnMHCKOro MeCcTopoXAeHs
BbINOJIHEHA YETbIPEX30OHHAA
06paboTka ropM3oHTaNbHOIo
CTBONa C NPUMEHeHneM
TEXHOJIOTUI MaTPUYHOM 00pPaboTKU

1 KI'Pr. B HacToAWMM MOMEHT

KonmyecTto NogknoYaeMbIX yCTaHOBOK: HACOCHbIX — 8 LWT.,

< =x
¢ = I cMecuTenbHbIX — 1 LT, TMAPaTaLMOHHBIX — T LWT.
=) § 2 Konn4ecTBo pernctpupyembix napaMeTpos, He MeHee 60.
= % | Konnyectso paboumx MecT 6. ABTOHOMHBIV UCTOUHUK MUTAHUS:
vog 50 M., 16 kBT, 220B.
> JNlabopaTopHbIN oTCek C HeOOXOANMBIM 0BOPYAOBaAHMEM.

2 0O6opynoBaH kpaHoM-MaHunynsTopom HIAB-211EP-2Duo.

= Makc. paboyee faBneHve MaHndonbaa, 105 Mrla.

3 o BHyTpeHHWU anameTp MaHndonbaa, 76,2 Mm.

‘g‘# [py30nN0ABbEMHOCTb HETTO — MakcMManbHasa 7600 Kr.

= g Ha makcnmanbHom Bbinete 2300 Kr.

== BbineT: — MakcMmanbHbin, 8,1 M; — MUHUManbHbIN, 2,4 M.

S MakcrmanbHas BbicoTa nogvema, 10,7 M.

3 MakcumanbHas rnybuHa onyckaHus, 6,3 M.
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CKBaXXMHa paboTaet c gebuntom
HedTH, B NATb pa3 NpeBbIaloLLIMM
nebuT oo nposeaeHus
MeponpUATUS.

At a number of reservoirs we had to
do matrix treatment instead of acid
fracturing due to the proximity of
water-bearing horizons. This method
also yielded positive results. At a
well on Bavlinskoye field we did a
four-zone treatment of horizontal
borehole with the use of matrix
technology and acid fracturing. At
present oil flow rates in this well are
five times higher than before the
treatment.



Komnnekc ans
ropopaspbiBa nnacra

MpepHa3HaveHa AN AO3VPOBaHHOM NOAA4M NponmnaHTa n3 KoMnNaHun
OyHKepa B NpYEMHOE YCTPOMCTBO CMECUTENbHOM YCTAHOBKM.
KcnnyaTMpyeTca B COCTaBe aBToNoe3Aa C rmapoduLm- CSAO «CDVIHMALU»,
poBaHHbIM cegenbHbIM Tara4om MAN TGA 33.410.
Py30MoAbEMHOCTb YCTAaHOBKM, He Gonee: PeCI'Iy6ﬂVIKa EGJ'Iapbe
— B TPaHCNOPTHOM nonoxeHunn 5000 kr.
- B paboyem nonoxeHnu (Ha BbIHOCHbIX onopax) 40 000 Kr.
CyMMapHbI BHYTPeHHWI 06beM byHkepa, 30 M*
MakcnmanbHbIn yron nogbema byHkepa 43°.
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YcTaHoBKa anga nogaydyn
nponrnaHTa
T-40

MpenHa3Ha4yeHa Ans NpUroToBeHWs rens v nocneayoLen
ero nofa4un B cMecuTenb-oneHaep.
DKCNAyaTUpyeTCs B COCTaBe aBTON0e3a C cefleflbHbIM
Taradyom Kamas-5320.
0O6bemM emkoCcTh — 50 M*

Macca cHapsi>XeHHas/nonHas, kr 31 000.
BHYTpPEHHSISi MOBEPXHOCTb C yTEMeHUEM.

EmMKocCTb ona
NPUroTOBREeHUs
rena MTE-50

1 XnAKoKpUCTananyecknn Aucnnen.
6 eMKOCTHbIX CUCTEM.
6 BUHTOBbIX HAaCOCOB.
Cuctema cbopa faHHbIX.

8 3N1eKTPOMArHUTHbLIX PaCXOLOMEPOB.
Mpou3BoANTENbHOCT MakcMManbHas — 9 M3/MUH.
2 [aT4vKa AaBNeHus.

YnpaBneHne B aBTOMaTU4ECKOM pexmnme.

YcTaHoBKa

[,031POBAHNSA XUM.
peareHToB Y X-5
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Ha psige opyrvx ckBaxKuH Ha
LLOMaHMKOBbIX OT/IOXKEHMSX

B CBSI31 C 1CMOSIb30BaHNEM
HEMONMMEPHbIX XNOKOCTEN
pa3pbiBa ¥ C BbICOKMM TEMMNOM
3aKa4ky MPULLNIOCH CTONKHYThCA
C OONbLUMMM 3HAYEHNAMU
[laBNeHNs Ha MOBEPXHOCTY.

B Takumx cnyyasx Heobxoammo
nprmeHsaTb 0bopynoBaHue P
C Makc1MarnbHbIM AaBNeHMeM
0o 100,0 MMa.

At a number of other wells on the
Domanic horizon we faced high
surface pressure levels due to the
use of non-polymer fracturing

fluids and high injection rates.

In such cases one should use
hydraulic fracturing equipment

with the maximum pressure of up }
to 100 MPa.
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[Monesas nabopatopust [Pl

Mpu BbINONHEHWW AaHHbIX PabOT UCMONb3yeTcs
¢not I'PM npounseoactea C3A0 «PUOAMAL», B
YaCTHOCTU, HacoCHble arperatbl H-2501, koTopble
HaaeXHo cebs 3apekoMeH0oBaNu Npu paboTe ¢
haBneHusMM 3akadku cebiwwe 50,0 MMa, yto rosoput
06 06opyaoBaHUKN, MaKCUManbHO COOTBETCTBYIOLEM
CaMbIM BbICOKMM TpeboBaHMAM NoTpebutenen.
When performing the mentioned jobs we use
hydraulic fracturing fleet manufactured by FIDMASH.
In particular, H-2501 pumping units that proved to

be reliable at injection pressures above 50 MPa. This
testifies that the equipment meets highest consumer
requirements.
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NEPCOHAN MO TPM

PykoBoautenb npoekTa — 1 yenosek
MHXXeHep NpoeKTUPOBLUMK —

1 4yenosex.

WHxeHep no nonesbim pabotam —

1 yenosex.

NHxeHep xuMnk — 1 yenosek.
Mactep — 14enoBek.

OnepaTtop HaCOCHOM YCTaHOBKN —

4 yenoBeka.

OnepaTop cmecuTens — 3 yenoseka.
OnepaTop cTaHUMW ynpaBneHns —

1 yenosex.

OnepaTop KpaHa MaHunynsTopa —
1 yenosex.

OnepaTop NponnaHToBo3a —

1 4yenosex.

OnepaTop eMKOCTU — 2 YyerioBeKa.
Cnecapb KUIM — 1 yenosek.
Bogutenun — 4 yenoseka

NTOIO 22 yenoseka.

OBYYEHUE

YnpaeneHve obopynoBaHuem
nNpomu3BoACTBa KOMMaHUN
Stewart & Stevenson CLUA n
C3A0 «dDUOMALL» BxoaAwmmn
B COCTaB MeXyHapoaHoMn
kopnopaumn National Qilwell
Varco (NOV)

MNoBblweHVe KBanUdmKaumn B
ClLUA n KaHape

(Halliburton, Trican, Rolligon)
Yyeba B y4ebHbIX LeHTpax
Poccun

(CepBUCUNHXUHUpPUHT, Kap6o-
Kepamukc)

[NepcoHan 1 keanuukaLms

TakviM 0Dpa3oM, MOXKHO YTBEPXKAATh, HTO
TEXHONOrMM MTMAPABNNYECKOro paspbiBa
MnacTa ¢ 3aKpensieHnem TPELLMH NPOMMNaHTOM
NN KUCTIOTHOTO MMAPaBINYeCcKOro pa3pbisa
nnacta ABnseTcs yaa4HbIM Cnocobom
CTUMYAIALMN HU3KOMPOHMLLAEMbIX
KONNEKTOPOB AOMAHVIKOBbIX OTIIOXEHWN.
HoBble OTKPbITUS 1 HOBbIE TEXHOMOMMM
NO3BONAIOT AeNaTb AOCTYNHOM A00bIYY
HETPaOMLMOHHbIX PECYPCOB YrIeBOAOPOLOB,
3anachl KOTOPbIX MPOCTO KOIOCCANbHbI

1 pa3paboTKa KOTOPbIX ELLE HeJABHO
cyMTanach TEXHNHECKN HEBO3MOXHOW.

So, we can make a conclusion that hydraulic
fracturing technology, when fracture is fixed
with proppant, as well as acid fracturing
technology serve as a good method of
stimulating low-permeable reservoirs of the
Domanic horizon. New discoveries and new
technologies make it easier to produce non-
conventional hydrocarbons, which reserves are
huge and which were just recently considered
as technically impossible to produce.

Prospects for the use of hydraulic fracturing
at Tatneft fields allow the service company
Tatneft-LeninogorskRemServis to feel
optimistic about the future. o)

«Bpemsa KONTIOOMHra» -
Ball HAAE)XHbIN NOMOLLHUK
B npotheccCMoOHaNnbHOMN feATeNbHOCTM.
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TonkKo opu2uHansHbIe 3anyacmu!
Tonebko npogbeccuoHansHbIe yenyau!

CEPBIC KONTIOSNHIOBO0 O50PYH0BAHY
Terzpy £l £ NOCTYMHEE

Komnauua «MawOnn»
(Poccuiickas ®enepaums) —
othuumanbHbIA NpeacTaBuTens no
CepBMCHOMY 0DCNYXUBAHUIO
obopynosaxus C3A0 "OUOMALL"
(Pecnybnuka benapycs).

OcHoBHbIe Halwm ycnyru 3To:
* [apaHTUWMHOE W NocnerapaHTMHOE 0BCyXKMBaHUE
obopyaoeaHus npouseoacTea C3A0 «duamaty;

* [lpoBeaeHne nycko-HanagoyHbix pabot 1 obyvexne
CreumanucToB 3aKazumka;

* [poseaexme paboT no kanuTansHoOMy PEMOHTY U
MOaepHU3aLmM1 06opyaoBaHNA;

+ [NocTaeka GeamydToBoit ANMHHOMEPHOM TPYOLI;

* [NocTaBka OpurMHanbHbIX 3anacHbIX YacTen, MMNOPTHOM
KOMNNEKTaLuK 1 pacXoaHbIX MaTepuanos Ans
KONTHOBWHIOBOr0, HarHeTaTeNbHOro U a30THOO
obopynosaHus, a Tawke obopyaosaHus ang P,

C pernoHankHoro cknaga s r. Cypryr.

MbI roToBbI OpraHn3oBaTh
AOCTaBKY KOMNeKTauum co
cknaga B nboe yaobHoe ans
Bac mecTo B KpaTyauwmue Cpoku!

Wwwmashoilru Poccwn, 119017, r. Mockea

MbikeBCcKWA Nep., A. 5, ctp. 1, odme 224
OTOEN NPOOAK Ten. +375 (29) 664-74-04
+7 (916) 965-81-01
CKNAO e r. CypryT E-mail: sales@mashoil.ru
yn. Bypoean, 4. 6, 1 at. OTOEN CEPBWCA Ten. +375 (44) 775-06-75

Ten. +7 (922) 256-59-89 +7 (987) 478-42-26
KonecHuk AnekcaHgp E-mail: dmitriy.klimovich@mashoil.ru




TEXHOJIOI'NMN

[NOPONMINYNBCHAA UMIJIO3NOHHAA

VIIK 624.042.7

OBPABOTKA MPV3ABONHOW 30HbI
[TTTACTA BEPTVIKAJIBHbBIX, HAKJTOHHbBIX
N TOPU3OHTAJIbHbBIX CKBAXWH

HYDROIMPULSIVE IMPLOSION PROCESSING OF
BOTTOMHOLE FORMATION ZONE OF VERTICAL,
INCLINED AND HORIZONTAL WELLS

10.A. BypbsH, 3aBe Y IOIIHI Kadeapori <« CHOBBI TEOPHH MEXAHHKH H aBTOMATHYECKOTO YIIPAaBJIEeHH >, Ipodeccop, A. T. H.,

OMCKHMIH rOCyZapCTBEHHBIH TEXHHYECKHUH YHUBEPCHUTET;

B.H. CopoxuH, npodeccop kadeapsr «<OCHOBBI TEOPHH MEXAHHUKH H ABTOMATHIECKOI'O YIIPABJICHH 1>, 3aBEYIOII N HAYyIHO-

HCCJIEJOBATENBCKOM IA0OpaTOpHEeH «<BOJIHOBA MEXAHHUKA», JOLEHT, JI. T. H., OMCKHH roCcyaapCTBEHHBIN TEXHUYECKHH YHHBEPCHTET

U. Burian, Head of “Mechanics and Automatic Control Fundmaentals” Chair, Doctor of Technical Sciences, Professor;
V. Sorokin, Professor of “Mechanics and Automatic Control Fundmaentals” Chair, Chief of “Wave Mechanics” Research Laboratory,

Doctor of Technical Sciences, Omsk State Technical University

B HacTOsAIIEE BPEMS MHOTHE MECTOPOXK/ICHUS
HAXOJATCS HA TIO3AHEN CTAJUU Pa3pabOTKH, B CBA3U
C Y€M BO3HHUKAET IPO6IEMA BBIPAOOTKH OCTATOUHBIX
U3BJIEKAEMBIX 3411aCOB. HU3Kas IPOAYKTUBHOCTD
CKBAXXUH OOYCJIOBJIEHA MHOTUMHU (DAKTOPAMH, B
TOM YMCJIE HUBKMMH KOJJIEKTOPCKUMU CBOUCTBAMU
IIACTA U yXyAIIEHUEM (PUIBTPAIITUOHHBIX
XAPAKTEPUCTUK NPU3a00MHOI 30HbI 1s1acTa (T13171)

B IIPOLIECCE OCBOEHMUS, AKCIUTYATALINH U 3ACOPEHUEM
IEJIEBBIX (PUJIBTPOB B TOPU3OHTAJIbHBIX CTBOIAX.
MeTtoa 1 060pyIOBAHUE, OTUCAHHEBIE B JAHHON
paboTe, NO3BOJAIOT YBEIMYUTD KOI(PPUITUEHT
OPOAYKTUBHOCTH CKBA’KHUHBI U YCKOPUTB BEIPAOOTKY
3amacoB. Ero npuMeHeHNe BO3MOXKHO TaM, TIE APYTUE
METOADBL, TAKUE KAK rupopa3psis 1utacta (I'PIT) ¢
3aKPEIJIEHUEM IPONITAHTOM, KUCJTIOTHASI O6PA00TKA
npu3aboitHou 30HbI (OI13) HE 3(PPEKTUBHBI TN
PHCKOBAHHBL.

O6paboTKa NPU3a60HHONM 30HBI IIJIACTA
OCYIIECTBJIAETCA IIPU MOMOIIH UMIIO3UOHHOI'O
ycrporcTsa. OHO BO3AEHUCTBYET HA IVIACT Iy TEM
CO3JJaHUSI UMITYJIbCOB BBICOKOTI'O IABJIEHUS B 30HE
nep@OPaIINHU C LEBIO TOBBIMNEHNUA HEPTEOTAAYN U
MIPUEMUCTOCTU CKBAXKUH [1, 2].

CyTb METO/]A 3AKJIIOYAETCA B YIYUIIEHUNA
PUNBTPALTUOHHOM XaPAKTEPUCTUKU ITPU3A00UHOM
30HBI IJIACTA 34 CYET UCIIONIb30BAHUA SHEPIUHU
TUAPABIAYECKOTO YAPa, KOTOPBIN IPUBOJUT K
O6PA30BAHUIO CEPUU TPEUTUH I BEDTUKAJIBHBIX
Y HAKJIOHHBIX CKBA’KMH U OYHUCTKE (PUIBTPOB B
TOPU3OHTAJIBHBIX CTBOJIAX.

Ha pucyHke 1 CXeMaTUu4YHO U300PAKEHO
HMMILJIO3UOHHOE YCTPOHCTBO MHOIOPa30BOI'O
JEUCTBUA, IPUMEHAEMOE B HACTOAIIEE BPEMS JIJIA
BEPTUKAJIIBHBIX CKBAKUH. K TMIMHAPY 2 IIPYU IOMOIIU
MEPEXOJHOM BTYJIKH KPEMUTCA MTATPYOOK BXOJHBIX
OKOH 6. [IpyTrrM KOHIIOM ITATPYOGOK KPEITUTCS K
kononHe HKT 5. Ha mrranre 3 yCTaHOBJIEH IUTYHXKED 1,
KOTOPBIF MOKET IIPOU3BOJAUTD BO3BPATHO-
MOCTYIIATEIbHBIE IBUKEHHA B BEDTUKAJIBHOM
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Today there are lots of mature oilfields. That’s
why the task of remaining reserves recovery is of
great importance. Low productivity of wells can be
associated with a number of factors, including low
reservoir permeability and the degradation of filtration
characteristics of bottomhole formation zone (BFZ)
during development, operation and blinding of
slotted screens in horizontal wells. The technique and
equipment described in the present paper allow to
increase the productivity index of wells and facilitate
the reserves recovery. The described technique can be
implemented in those areas where hydraulic fracturing
or bottomhole acid treatments proved to be ineffective
or unsafe.

BFZ treatment is performed using the implosion
device. The device affects the formation by means of
high pressure pulses creation within the perforation
zone. This can increase the recovery factor and intake
capacity of wells [1, 2].

The technique involves improving the BFZ filtration
characteristics due to the use of hydraulic impact
energy. Such an impact forms a network of fractures in
vertical and deviated wells, as well as cleans the slotted
screens installed in horizontal wells.

Figure 1 shows the scheme of repeated implosion
device that is currently used in vertical wells. The fitting
pipe 6 of entrance gate is connected to cylinder 2 with
the help of adapter. Another end of pipe 6 is connected
to the tubing string 5. Plunger 1 installed on stem 3
can perform vertical reciprocating motion within the
cylinder. Ball valve 4 is installed in the cylinder's lower part.

Impolsion device has the following operation
concept. The impolsion device mounted on tubing
string is lowered down into the perforation interval.
Plunger 1 goes up under the action of stems 3. While
plunger goes up, the depression in the chamber of
cylinder 2 is created. The depression is created due to
the operation of back-pressure valve 4 which blocks the
fluid inflow into the lower part of cylinder’s chanber.
The pressure above the plunger is equal to the well’s



HAIIPABJIEHUU B HUJINH/IPE. B HU)KHEN 4acTH
LWIHH/PA YCTAHOBJIEH IIAPHUKOBBIN KJIAMaH 4.

VIMIIJIO3UOHHOE YCTPOMUCTBO PAOOTAET CIIEAYIOMNM
o6pazoM. Ha kononHe HKT UMIIIO3MOHHOE
YCTPOICTBO OMYCKAETCS B MHTEPBAJI nepdopaumu. [Tox
JENCTBUEM LITAHT 3 IVTYHXKEP 1 IOAHUMAETCA BBEPX.
[Tpu ABM>KEHUU TLUIYHXKEPA BBEPX B KAMEPE [IUINHIPA 2
CO3/JJAE€TCA PA3PSIKEHUE. DTO BO3MOXKHO O1aroiaps
paboTe 0OPATHOTO KJIanaHa 4, KOTOPBIA IEPEKPHIBAET
MPUTOK (PIION/1A K HUXKHEHN YaCTU KAMEPBI LIUJIUH/IPA.
HaJ myH»kepoM JaBJIEHUE PABHO I'HIPOCTATUYECKOMY
JIABJIEHUIO B CKBAKMHE. TAKMM 06pa3oMm, repenaj
JIaBJIEHWI HAJ| U IO/ IUTYHKEPOM MOXET JJOCTUTATh
3Ha4YeHusd 15 MIIa u 60j1e€ B 3aBUCUMOCTHU OT INTYOUHEI
CKBaKMHBL

Ipu ganbHENIIEM ABUKEHHH IUTYHKEPA
BBEPX OH BBIXOJUT B PACHIUPEHHYIO YaCTh
MEPEXOHOM BTYJIKH, B STOT MOMEHT HA *KUJIKOCTD,
HAXOJAIIYIOCSA HETIOCPEACTBEHHO HAJ, IIOJIOCTBIO
WUJIMH/PA, JEUCTBYET JAHHBIN IEPENAJ] JABICHUA
Y OHA YCTPpeMIAETCA BHUS. [lepenan f1aBneHus
IIPOJOJIKAET €€ YCKOPATb U B MOMEHT €€ BCTPEYU C
OOPATHBIM KJIATTAHOM OHA YoKe 006J1a/1a€T BBICOKOM
CKOPOCTBIO (40 100 M/C) 1 3HAYMTEILHBIM
UM yabCOM. [Iporiig UMIIO3UOHHYIO KAMEDY,
CTONO *KUAKOCTHU IIPEOAOIEBAET YCUIHE TPy KUHBI
IIAPUKOBOTO KJIAAHA, Y XKUJKOCTb YEPE3 BBIXOJHBIE
OKHA YyCTPOHCTBA YCTPEMIIAETCA B MEKTPYOHOE
MPOCTPAHCTBO, KOTOPOE CBEPXY U CHU3Y U30JIUPOBAHO
nakepamu. Kunetndeckas s3HEPrus Najgaronen
JKMJIKOCTH IEPEXOIUT B SHEPIUIO I'U/IPABIMIECKOTO
yaapa. JJaBneHue B 30HE O6Pa6OTKH CTPEMUTEIBHO

Pucynox 1 — HMnao3uOHHbLIL 2enepamop
UMnYILCo6 oasaenun: 1 — naymnancep,

2 —uuaunop, 3 — wmanza, 4 — oopamuslii
Knanan, 5 — konouna HKT, 6 — 6X00Hble OKHA
Figure 1 — Implosion pressure pulse generator:
1 - plunger, 2 - cylinder,

3 — stem, 4 — back-pressure (ball) valve,

5 — tubing string, 6 — entrance gates

[T1acTOBAS JKUJKOCTD, HHUIIMUPYEMAs] ITUM
JIABJICHUEM, JICHCTBYET HA MOPOAY Iu1acTa. [lpu
3TOM HAYHMHAIOT PACKPBIBATHCS CYIECTBYIOIHE, HO
3aKPBITBIE TPEIIHUHBI, KOTOPHIE GEPYT CBOE HAYAIO

hydrostatic pressure. That’s why the pressure differential
below and above the plunger can be as high as 15 Mpa
(2,175 psi) depending on the well depth.

During further upwards movement of the plunger, it
enters the opening of the adapter. In this very moment,
the fluid below the cylinder’s chamber is affected by the
mentioned pressure differential, which causes it (fluid)
to sweep down. The pressure differential continues to
accelerate fluid. At the moment of its contact with the
back-pressure valve, the velocity of fluid can be up to
100 m/sec (328 ft/sec). When the implosion chamber is
passed, the fluid column overcomes the spring force of
the ball valve. This causes the fluid to flow through exit
gates into the annulus that is fully isolated by packers.
The kinetic energy of the fluid column transforms into
the hydraulic impact energy. The pressure within the
treated zone rapidly increases and reaches the value of
150 Mpa (21,755 psi) within 0.01-0.05 seconds.

Such pressure causes the formation fluid to act on
the formation rock. The existing but closed fractures
that origin from the casing annulus (where rock density
is lower due to elusion) start to open. Pressure pulse
transmitted through formation fluid propagates at a
high rate of speed and acts on the walls of opening
fractures like a wedge. In our opinion, the fracture
won’t be oriented only in vertical or horizontal plane,
but will have a tree-like structure. This opinion is based
on the fact that fractures propagate along the lines
of least resistance, while reservoir thickness varies
from a couple to dozens of meters and rock pressure
differential is negligible in comparison to the pressure
pulse magnitude. Consequently, a single pressure
pulse creates an extensive network of fractures in the
formation, which provides for fluids motion.

The leading edge of pressure pulse created by the
generator is very steep and the fluids acts on the
fracture walls like a rogod stamp moving at high speed.
As the result of this action, the repack of formation
matrix grains takes place and the fracture width is thus
increased.

The energy of pressure pulse created by the implosion
device is consumed by the fracture, which results in the
repack of formation matrix grains and fracture opening.
With distance from the well increasing, the amplitude
of pressure pulse decreases gradually and its leading
edge becomes less steep. The fluid loses its ability to
repack formation matrix grains but conserves the ability
to open fractures since the fluid pressure still exceeds
the minimum fracture opening pressure. When the
fluid pressure becomes equal to rock pressure, the
process of fractures opening stops.

In the fracture area where the repack of formation
matrix grains take place due to the pressure pulse
impact, the fracture healing remains incomplete.
Micropores, the size of which is comparable to the
size of proppant grains, remain in the formation rock.
The presence of such pores increases the reservoir
drainability [7].

In the framework of field tests of implosion device
at Samotlorskoe oilfield (SNGDU-2) a total of four (4)
treatments were performed (three (3) of them were
perfomed in December, 2007 and one — in February

TECHNOLOGIES
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TEXHOJIOI'NMN

OT 3aTPyOHOrO IPOCTPAHCTBA OOCATHON KOJIOHHBI,

I7I€ IIJIOTHOCTD NOPO/IbI BCJIEACTBUE BIMBIBAHUS
MEHBIIIE, YEM B OCHOBHOM MACCUBE. IMITY/IbC 1aBIECHUS,
MEPENABACMBINA UEPE3 IIACTOBYIO XKUJAKOCTD,
PACIPOCTPAHSAETCA C OOJBIION CKOPOCTBIO U
JENCTBYET HA CTEHKU PACKPBIBAIOLIECHCA TPEMMHDBI KAK
KJIUH. [IpU 3TOM, pACIPOCTPAHAACH B HAIIPABJICHUH
HAMMEHBIIIETO CONPOTUBJICHUS, TPEIMINHA, HA

HAII B3I, HE OyJIeT OPUEHTHUPOBAHA TOJIBKO B
BEPTUKAJIBHOM WJIN B TOPU3OHTAIBHOM INIOCKOCTH, 4
OyZIET NOXOKA HA KPOHY JEPEBA. DTO IPOUCXOUT EIIE
U IIOTOMY, YTO MOITHOCTB IPOAYKTHBHBIX IIJTACTOB
KOJIEOIETCS OT HECKOJIBKUX METPOB JIO HECKOJIBKUX
JECATKOB METPOB U IIE€PENA]] TOPHOI'O AABJICHHA B
BEPXHEN YACTU OTHOCUTEIbHO HYXKHEN HE3HAYNTEIICH
O CPABHEHHIO C BETMYNHON UMITYJIbCA JABJICHUS,
CO3/1aBAEMOT'0 T€HEPATOPOM. TaKUM 06pa30M,
OJJMHOYHBIN UMITYJIbC JABJIEHUS CO3JAET B MACCUBE
NPOAYKTHUBHOI'O IVIACTA PA3BETBJIEHHYIO CETh TPEIIVH,
06€ECTIEYNBAIOIINX JBUKEHUE (PITIOHUIOB.

INepenHuit GPOHT UMITYIBCA TABIECHHUS,
CO3/[1aBAEMOI'0 T€HEPATOPOM, OUYE€HD KPYTOH, 1
JKMJIKOCTB JEHUCTBYET HA CTEHKH TPEIHUHBI KAK
SKECTKUI IITAMII, IBUIKYIIHUICS C OOJIBIIOH CKOPOCTBIO.
B pesyiibrare TaKoro BO3AeHCTBUA IPOUCXOAUT
NePEYIIAKOBKA 3€PEH CKeJIeTa IOPOALI TIACTA,
YBEJIMYHBAIOINIAA IUPHUHY TPEIIHUHBL.

DHEPrus UMITYJIbCA AABJIEHUSA, CO3/1ABAEMOIO
MMILJIO3UOHHBIM YCTPOHUCTBOM, PACXOAYETCA HA
PACKPBITHE TPEINHBI U IEPEYITAKOBKY 3€PEH CKEJIETA
nopoAsl I1acTa. [1o mepe yBenn4eHus pacCTOAHUA
OT CKBA’KWHBI AMIUIATY/]A UMITYJIbCA JABJICHUSA
MOCTENEHHO MA/IAET, 4 IEPETHUNI (PPOHT CTAHOBUTCA
M€EHeE KPYTHIM. JKHUKOCTB TEPAET CBOIO CIIOCOOHOCTD
K IIEPEYITAKOBKE 3EPEH CKEJIETA IIOPO/bL, OJJHAKO €€
JaBJIEHHE IIPEBBIIIAET TOPHOE IABJIEHHE, HEOOXOIUMOE
JULS PACKPBITUSA TPEINHBL, U PACKPBITHE TPEIIUHBI
€Ille HEKOTOPOE BpeMs ITPOoAoIIKaAeTCA. Koraa Jasinenue
JKMJIKOCTH CTAHOBUTCSA PABHBIM TOPHOMY JIABJIEHUIO,
IIPOLECC PACKPBITHA TPEMUHBI OCTAHABIUBAECTCA.

B TO#1 0671aCTH TPEMUHBI, I7I€ IO/ JECTBUEM
UMITYJIbCA AABIECHUA )KUJKOCTU IPOUCXOAUT
MEPEYITaKOBKA 3€PEH CKEJIETA ITIOPO/DI IJIACTA,
IIPOUCXOAUT HE IOJTHOE CMBIKAHHE CTEHOK TPEIIHUHBI,
4 OCTAIOTCS COEAVMHEHHBIE MEX,/1y COOON MEIbYAIIINE
IIOJIOCTH, COU3MEPUMBIE C IIOPAMU MEX/Y 3€pPHAMU
nponnanTa. Haauuue TaKuX IOJ0CTENH YBEIUYUBACT
JPEHUPYEMOCTD IOPOABI KOJJIEKTOPA [7].

B pamKkax uccnenoBanus 3(pHEKTUBHOCTH
JIOKQJILHOT'O ruipopaspsulisa macta (JITPIT) metogom
UMILJIO3UOHHOI'O Bo3gercTsus Ha I13I1, HanpuMep, Ha
CaMOTIIOPCKOM MeCcTOpOXAecHUU B CHITY-2, 661111
NPOBeAEHDBI 4 06pA6OTKM (3 U3 HUX B JIcKabpe 2007
rozga v ogHa B gpespaiie 2008 roga) [7]. O6padoTKu
IIPOBOJU/INCH HA HU3KOJAEOUTHBIX CKBAXKUHAX: C
OEOUTOM IO JKUJKOCTU Q_, HE IIPEBBIIIAIOIUM
16 M*/cyT., 1e6uT o HedTH Q, HE IPEBINIAT 8 T/CYT.
Hroxe B Ta611. 1 IPUBEAEHBI PE3YIBTATEL OOPAOOTOK.

W3 Tabnuisl 1 CIeQyeT, YTO CPEeJHUN IPUPOCT
Jebuta no HepTu 4 T/CYyT.

ITogbeM IUTYHKEPA UMIIIO3MOHHOI'O I'€HEPATOPA
B BEPTUKAIBHBIX CKBAXKUHAX OCYIIECTBIISETCSA
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2008) [7]. The study of local hydraulic fracturing (by
means of BFZ implosion treatment) effectiveness was
studied.The treatments were performed in marginal
wells. Their water production Q, was less than 16 m?/day,
while the oil production Q_, was less than 8 tons/day.
Table 1 shows the results of these treatment.

Table 1 shows the average growth of oil production by
4 tons/day.

The raising of the implosion generator’s plunger in
vertical wells is performed using standard techniques.
However, the method of implosion generators’ pluger
actuation with the use of stems or wireline has a number
of drawbacks, the major of which is its limitations. Stem
and wireline drives can be used in vertical wells and
in wells with low inclination angle (less than 15°). But
these drives are not applicable in deviated wells because
of the significant friction between the stem (wireline
cable) and the tubing string induced during plunger
raising. The friction can cause the stem (wireline cable)
blowout. In horizontal wells this method cannot be used
at all. One of the solutions is the use of self-oscillating
hydraulic drive.

The advantage of this approach is the fact that self-
induced oscillations occur in the absence of external
periodic action. In order for the self-induced oscillations
to develop there is a need in an energy source and a
mechanism thanks to which the energy of this source
will transform into oscillatory energy. Moreover,
the system should be nonharmonic. So, the device
doesn’t require the surface control system. It just needs
the supply of pressurized process fluid and a switch
mounted near (or inside) the hydraulic cylinder that will
autonomously distribute the fluid flows. Figure 2 shows
the conceptual model of such device.

The process fluid pressure generated by the pump at
the wellhead is transmitted via the tubing string into
the hydraulic cylinder 4 with the help of the selector
piston 5 and hollow rod 2. The upwards movement of
piston 5 causes the movement of plunger 7 of implosion
chamber. Ball valve 12 is closed at this moment. The
depression in the implosion chamber increases.

After the plunger passes the zone where inlet
windows 6 are situated, the well fluid enters the
implosion chamber at high rate of speed and moves
through it while generating the hydraulic impact on
the perforation interval 11. When the selector piston 5
is actuated, the movement of stem 14 and plunger 7 is
repeated.

In order to adjust the self-oscillating hydraulic drive,
we developed and manufactured the testing facility
shown in Figure 3.

In the “Wave Mechanics” Research Laboratory of
Omsk State Technical University a series of implosion
generators of various sizes with self-oscillating
hydraulic drive was developed. They have the following
specifications (Table 2):

The procedure for enhanced oil recover operations
with the applicaion of implosion device includes the
following steps:

1. Install the implosion generator assembly and lower
it down into the well with the help of the tubing
string. The generator should be positioned 1.7 ft.



CTAHIAPTHBIMU MeXaHu3MaMu. OTHAKO CIIOCO6
O6ECTIEYEHU S IBUIKEHU S TUTYHXKEPA UMITJIO3UOHHOI'O

Taboauua 1 — Pedxcumsvt CKEANCUH 00 U NOCIE
2UOPOUMNYIBCHOLL O0OPadbOmKU naacma

Table 1 — Well bebavior before and after the

T€HEPATOPA C UCHOJIB30BAHUEM IITAHT WU
CTJIBHOT'O KAHAT4 UMEET PSiJT HEIOCTATKOB,

implosion treatment of formation
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CHUCTEME HEOOXOAMO HAJIMYNE UICTOUYHUKA SJHEPTUU o5

U MEXAHU3MA, O1arofaps KOTOPOMY 3HEPTUA STOTO
WCTOYHMKA IPEBPAIAETCA B KONEOATETBHYIO
3HEPruIo. CUCTEMA K TOMY K€ JO/DKHA 06J1a1aTh
HEJIMHEMHOCTBIO. TAKMM 06pa30M, YCTPOMUCTBO HE
HYKJAETCSA B CUCTEME YIIPABJIEHHUA C yCThA CKBAKHUHBI,
K HEMY HEOOXOAVIMO MIOABECTU PA6OUYIO KUJKOCTh
O/ JABJIEHUEM U B HENOCPEACTBEHHON OJIM30CTH

OT T'MJAPOLMINH/PA (MJIA B HEM CAMOM) YCTAHOBUTD
MEPEKJIIOYATEND, KOTOPBIF CAMOCTOATEIBHO
pacnpegenseT 3TU NOTOKU. [IpUHIIUITNAIbHAA CXeEMA
TAKOI'O YCTPOMCTBA IOKA3aHA HA PUC. 2.

JaBnenne paboder >KUIKOCTH C YCThsI CKBAKUHBI 11O
HA4COCHO-KOMIIpeccOopHBIM Tpyoam (HKT) nopaercs
B IOJIOCTH I'U/IPOLMIMH/PA 4 YePE3 NOPIIEHDb-
MEPEKJIIOYATEIb 5 TIO TOJIOMY IITOKY 2. ITpy IBUKEHUHN
MIOPIIHA 5 U3 HUKHETO ITOJIOKEHUA BMECTE C HUM
IepEMENAETCA IVTYHXKEP 7 UMIIJIO3MOHHOM KaMEPBIL.
Kiamnan 12 npy 3TOM 32KpbIT. B UMIIO3MOHHOM
KaMepPEe CO3/1A€TCA PA3PEKEHHUE.

[Tocsie mepeMerreHust IUTYH)KEPA BBIIIE 30HBI OKOH 6
CKBAXKUHHAA JKUJKOCTD ITOJ] ICHCTBUEM JJABJIIEHUA C
BBICOKOI CKOPOCTBIO ITIOCTYITAET B UMIIJIO3UOHHYIO
KaMepPy U ABUXKETCA 110 HEH, CO3/jaBas TUAPOYAAD
B 30H¢ nepgopanuu 11. Ilpu cpabarbiBAHUN
MEPEKJIIOYATEIIA B IOPIIHE 5 ABMKEHME IITOKA 14
U, COOTBETCTBEHHO, INTyHXXepa 13 nepruoanuyecku
IIOBTOPSETCSL.

JIJ151 OT/IaIKY ABTOKOJIEO0ATENBHOTO
I'AJIPABJIMYECKOTO IPUBO/A GBI CIPOEKTUPOBAH
U1 U3TOTOBJIEH UCTIBITATEIbHbBIN CTCH/,
NPUHIUIIMAIBHAS CXEMA KOTOPOT'O IIPUBE/ICHA Ha
puc. 3.

B HUJI «BonHOBas MEXAaHUKA» OMCKOI'O
IrOCYJAPCTBEHHOI'O TEXHUYECKOI'O YHUBEPCUTETA
pa3paboTaHa <TUHEHKA» TUIIOPA3MEPOB

Pucynox 2 - IIpunuunuaiso-
Has CXema UMnaA03UOHHO20
2enepamopa c aemorxo.ie-
oamenvHbim 2udPonPoeo-
oom: P, — oaenenue 6 HKT,
nooaroujeeca HacoCoM ¢
ycmoa; P — ckeéadxcunnoe
oaeénenue; 1 - HKT;

2 — noasLil immox;

3 — canvnux; 4 — xKopnyc
2uopovurunopa;

5 — nopuwens-nepexaroua-
menwv; 6 — OKHA O 6X00aA
HcuoKocmu; 7 — nayHicep;
8 — Kopnyc umnio3uoHH020
zenepamopa; 9 — oocaonasn mpyoa;

10 - oKHa 0151 86IX00aA IHCUOKOCU,

11 — nepgpopauun; 12 — xknanamn;

13 — umnao3uonnasn kamepa,; 14 — mmox
Figure 2 — The conceptual model of implo-
sion generator with self-oscillating bydrau-
licdrive: P is pressure in the tubing string
generated by the pump installed on the well-
bead; P, is the borebole pressure;

1 - the tubing string; 2 — the bollow rod;

3 - the packing box; 4 — the bydraulic cylin-
der body; 5 — the selector piston;

6 — the fluid inlet windows; 7 - the plunger;
8 — the body of implosion generator;

9 —the casing string; 10 — the fluid outlet
windows; 11 - perforation interval;

12 —the ball valve; 13 - the implosion cham-
ber; 14 — the stem

higher than the upper perforation interval.
2. Install the X-mas tree and set up all connections.

TECHNOLOGIES

HMIIJIO3MOHHBIX F€HEPATOPOB C ABTOKOJIEOATETBHBIM
I'MPOIPUBOJIOM, UMEIONIAs CJIEAYIONHE
TEXHUYECKUE XAPAKTEPUCTUKU (TAO. 2).

3. Connect the pumping unit to the tubing string.
4. Increase the pressure in the tubing string (10 min of
pumping is enough).
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Taoauua 2 — Jlunetixa» munopazmepos umnio-

3UOHHbIX 2eHepamopos c asmoKoeoamerbHbIMN

2uoponpueooom

Table 2 — The specifications of implosion
generators with self-oscillating bydraulic drive

ITapameTpsl
Parameters

BUT 89/8
1G 89/8
BUT'89/3,5
1G 89/3.5
BUT 73/8
1G 73/8
BUT 73/3,5

1G 73/35
BUI'60/8
1G 60/8
BUT 60/3,5

1G 60/3.5

JnaMeTp NPOXOAHOIO CEYCHUSI, MM
Drift diameter, mm

(0}
\O
[0}
\O
~l
(S8
~
(O8]

[
(@)

JI1mHA COOPKU, M
Assembly length, m

3,5

JlmameTp IUINH/PA THIPOIIPUBOA, MM

57 57 57

Hydraulic drive’s cylinder diameter, mm

57

45

45

JlnaMeTp NUMILIO3MOHHO KAMEDHI, MM

45
Implosion chamber diameter, mm

45 45

45

32

32

JIIMHAa UMIIJIO3UOHHOM KaMEPBI, M

95 | 85 | 35

Implosion chamber length, m

15

3,5

1,5

MaKCI/IMaJIbHOC JaBJICHHUE JKUJTKOCTH B
HKT, MITa

Max. pressure of fluid in the tubing
string, MPa

25 25 25

25

25

25

MakcuManabHas Temineparypa cpessl, C

. 100
Max. ambient temperature, C

100

100 | 100

100

100

TIpuCOeAMHUTENBHAS PE3bOA, MM
Connecting thread, mm

~
(S}
~
(S}
~
(S8
~
(S8

60

Load on the tubing string induced by the

Harpyska na HKT u3-3a nogbema
IITYHKEPA UMITTIO3MOHHOTO
yCTpoicTBa, He 601ee H

3,5+ 104
3,5 - 104

implosion device plunger raising, not
more than, N

3,5 - 104

2-104

104

Macca c60pkH, He 6oiee, KT
Assembly weight, not more than, kg

30

Tiy6brHa CKBaKUHBI, KM
Well depth, km

1.

N

IIposeneHne paboT O HOBBIMIEHUIO HEPTEOTAAUH C
NPUMEHEHUEM JAHHOT'O YCTPOHCTBA LIEIECOOOPA3ZHO
npoBOAUTHL COBMeCTHO ¢ ITPC nu KPC B caenyromen
HOCJIEJOBATENBHOCTH:

VCTaHOBUTD U CITYCTUTb HA KOJIOHHE HKT c60pKy
UMIIJIO3UOHHOTO TEHEPATOPA C TH/IPONPUBOOM 10

MNPOAYKTHUBHOTI'O IJTACTA, YCTAHOBHUB €I'O HA PACCTOAHNU

0,5 M OT BEPXHETO YPOBHS NEPHOPALIUU.

. YCTAaHOBUTB HA YCThE (POHTAHHYIO APMATYPY U IIPOBECTH

OOBSI3KY.
. CoenuHuTb HKT ¢ HACOCHBIM arperaTom.
. ITopate gaBnenue B HKT B Teuenue 10 MUH.

. OnpeaenuTs NOABIEHUE TUPABINYECKUX YIAPOB B

CKBAKMHC 11O PE3KUM ITAJCHUAM JABJICHUA HA YCTHC NJIN

3BYKOBOMY 3(P(PEKTY.

IPOXOXKJEHUA BCEM TOIIIH IIJIACTA.

7. TloguaTe konoHny HKT, oTcoegHUTE COOPKY

UMIUIO3MOHHOTO T'eHEPATOPA.

8. OCBOUTD U IYCTUTD CKBAKUHY B SKCILIYATALIHIO.
B kauecTBE pabo4en AKUAKOCTU MOKET UCIIONb30BAThCS

B

0/1a, He(PTh UJIN IU3ETBHOE TOIIIUBO.
Takum 00pa3oM, IPOBEAEHHBIE B IAHHOU paboTe

. Onyckatb KonoHHY HKT Ha 1 M, noBTOpSA NI 4, 5 10

HCCJIEIOBAHMS ITOKA3AJIH, UTO ITPE/JIOKEHHBII TPUHITUIT
Y KOHCTPYKTUBHOE PENIEHNE aBTOKOJIE6ATEIBHOTO

T

NAPABIUYCCKOI'O IIPUBOAA IJISI CKBA>KMTHHBIX

MMIIJIO3NOHHBIX YCTPOMCTB MOXKET C YCIEXOM

HCIIOJIb30BATHCA B IIPAKTHUKC ITOBBIINICHU A HC(pTCOTJJ;ElLII/I JJIA

BCPTUKAJIbHBIX, HAKJIOHHBIX U TOPU30OHTAJIbHbIX CKBAKITH.
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Pucynox 3 — Hc-
NoIMAMmenbHLLil
cmeno: 1 - oax;
2 — zudponacoc;
3 —manomempuoi;
4 - 3a08uixcku;
5 —mpyoa - umu-
mamop HKT;

6 — uuuUHOpP; 7 — nopuiens c nepexaroua-
menem nooauu 6006t 8 NOJIOCU UUIUH-
opa; 8 — mmoxK noastii; 9 — wmmox;

10 - ycmpoiicmeo nazpeea u noooepiica-
Hua memnepamypot 600ust; 11 — pacxooo-
mep

Figure 3 - Testing facility: 1 — container;
2 — bydraulic pump; 3 — pressure gages;
4 - sliding valves; 5 — the tube that simu-
lates the tubing string; 6 — cylinder;

7 — the selector piston; 8 — bollow rod;

9 —rod; 10 - the device that beats the wa-
ter and maintains its temperature;

11 - flow meter

5. Identify the presence of hydraulic impacts in the
well by sudden drops of wellhead pressure or by
sound effects.

6. Lower down the tubing string (1 meter is ok) and
repeat items 4 and 5 till the whole reservoir bulk
is passed.

7. Pull the tubing string out of hole and disconnect
the implosion generator assembly.

8. Bring the well into production.

Both water, oil and diesel can be used as process
fluid.

The study presented in this paper shows that the
suggested technique and the design concept of self-
oscillating hydraulic drive for downhole implosion
generators can be successfully used for enhanced
oil recovery operations in vertical, deviated and
horizontal wells. ©
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TEXHOJIOI'N

ONATHOCTUKA OTIOXEHWM
B HEDTEJOBLIBAIOLLIMX CKBAXWHAX
C NMOMOLLUBKO PEMEPHBIX TEXHONOI

DETECTION OF SEDIMENTS IN OIL PRODUCING
WELLS USING REFERENCE TECHNOLOGIES

N.3. Jenucaamos, [.LH. JeHuciaamosa, YPHMCKHHA rOCyJapCTBEHHBIN HEQTAHOM TEXHUYECKHH YHHBEPCHTET

1. Denislamov, G. Denislamova, Ufa State Petroleum Technological University

Cc(hanbTOCMONIONAPA(PUHOBBIE OTIIOKEHUS B

KOJIOHHE JIN(PTOBBIX TPYO HEPTEAOOBIBAIOINX

CKBAXMH IMATHOCTUPYIOTCSI pAOOTHUKAMU
HE(PTENPOMBICJIOB IO CTENEHHU YXYAIIEHNUSA PA6OTHI
INIYOMHHOTI'O HACOCHOT'O O60PYJOBAHUSA U IO CHUXKEHHIO
J1IeO6UTAa CKBAXKUH IPU YCJIOBHOM IIOCTOSTHCTBE
OCTAJIBHBIX 3HAYUMBIX (PAKTOPOB. TaKue OILIEHKHU
JIAIOT TOJBKO KA4ECTBEHHYIO KAPTUHY OOPA30BAHUSA
OTJIOKEHUI B HICOCHO-KOMIIPECCOPHBIX TPYOAX 1 HE
MO3BOJAIOT ONPEAEATH MACCY UJIU OOBEM OTIIOKEHUI.
[TocnenHue mapaMeTPhl BAXKHBL /I ONIPEAECTIEHHS OObeMA
OPraHHUYECKOT'O PACTBOPUTES, KOTOPBIM HEOOXOJUMO
JIOCTAaBUTB B KONOHHY HKT o ogHOM U3 CyIeCTBYIONUX
TEXHOJIOTHH [1, 2]. B HeTETOOBIBAIOMNX KOMIIAHHUSIX
CJIOKMJIACH TPAKTUKA MACCUBHOI KCILTYyaTAlIUN
INIYOMHHOTI'O HACOCHOT'O O60PYJOBAHMA CKBA’KHUH, KOT/1A B
TEUYEHNE BPEMEHU JIEOUT MO KUJKOCTU CHHUKAETCA U3-34
HAPACTAHUA OObEMA OTVIOKEHUI B ITTyOMHHOM HACOCE U
KOJIOHHE TU(PTOBBIX TPYO. IIpH 3HAYUTEIBHOM A JCHUH
JeO6UTA CKBA’KUHBI WJIH ITOJTHOM €TI0 UCYE3HOBEHUN
konoHHy HKT 1 HacoOC NOAHUMAIOT HA ITIOBEPXHOCTD,
PEBUBUPYIOT, YAAIAIOT OTIOKEHUS ITPOITAPKOH, 4 HACOC,
KaK IIPABHJIO, 3AMEHAIOT HA HOBBINM. OpraHu4ecKue
PACTBOPUTENHN MOT'YT HOJHOCTBIO YIAJIUTD OTIOXKEHU,
HAKOIUIEHHBIE B TPY06aX, HO CTOAT JOPOT'O, TO3TOMY
JUISI 3KOHOMHUYHOTO IIPUMEHEHUA TAKUX PEATEHTOB
HEOOXOAUMO 3HATH C OOABIIION TOYHOCTHIO O6bEM
OTJIOKEHUI B KOJIOHHE JIM(PTOBBIX TPYO.

B kauecTBE pENEPHOI JKUJKOCTH, TO €CTb JKUJKOCTH CO
CTAOUIBHBIMHU CBOMCTBAMU, OTIMYHBIMHU OT CKBAXKMHHO
JKMJIKOCTH, MOXKHO HUCIIOJIb30BATh JIBE KATETOPUN
JKUJKOCTEN. BO-TIEPBBIX, 9TO JKUJKOCTD, JOCTABJIECHHAA
B KOJIOHHY JIN(PTOBBIX TPYO C MOBEPXHOCTH 3EMJIU I10O
CIIELIMAJIBHOM — PEATE€HTHOU TPYOKE, IIPOJIOKEHHON
O MEKTPYOHOMY IIPOCTPAHCTBY OT YCThA IO HACOCA.

B kauecTBe penepHON XKXKUJKOCTH MOXKET BBICTYIIATD
MHHEPATU3OBAHHAA BOJA, U TOI/1A €€ OObEM B

kononHe HKT nokaxer o6bem ACIIO. PazymHee B
JAUATHOCTUYECKUX LIEIAX HUCIIOIb30BATh OPTAHUYECKUH
PaCTBOPUTEID, TAK OH CIIOCOOEH BBITTOJIHUTD CPA3y

JABe (PYHKIIUU — ITIOKA3ATh KOJIMYECTBEHHO HAJIMYUE
OTJIOKEHUI U CIYCTA HEKOTOPOE BPEMA YAAIUTD UX
ONPENIENIEHHYIO YaCTb.

PenepHOI >KUIKOCTBIO MOXKET CIIYKUTh U JOObIBAEMAsT
TUIACTOBAA IIPOAYKIINSA, HO C UBMEHEHHBIMU CBOMCTBAMU.
PaccMOTpHM J1BE TEXHOJIOTMH, IO3BOJISIIOIINE CIAE/IATh
39TO HA CKBAKMHAX, O60pY,IIOB3HHbIX YaCTOTHBIMHA
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sphalt, resin and paraffin deposits in the tubing
string of oil producing wells can be identified
by oilfield workers. The main symptoms are
the depression of donwhole pumping equipment
performance and the decreasing of well flow rate
with a relative regularity of other key factors. Such
estimations can give only a qualitative picture of
sediment formation in the tubing and do not allow
to determine the mass and volume of sediments.
The latter parameters are important if one needs to
determine the volume of organic solvent to be pumped
in the tubing using one of the existing technologies
[1, 2]. Operators have a practice of passive running of
downhole pumping equipment (when in the course
of time fluid production decreases). Such decrease
id caused by the accumulation of sediments in the
downhole pump and the tubing string. When the flow
rate of well is significantly decreased or even stopped,
the tubing string and the pump are pulled out of hole
and revised. The sediments are removed by means of
steam cleaning, while the old pump is replaced with
the new one. Organic solvents can fully remove the
sediments formed in the tubing. But they are rather
expensive. That’s why in order to cut costs of such
treatments, it’s necessary to precisely know the volume
of sediments in the tubing string.

To address this issue, we can use the so-called
“reference fluids”. These are the fluids with unvarying
properties, which differ from the properties of well
fluids. There are two categories of “reference fluids”.
Such fluids can be delivered from the surface into the
tubing string with the help of a special tube that runs
through the annulus, from the wellhead down to the
pump. Salt water can be used as a “reference fluid”. It’s
volume in the tubing string can show the volume of
asphalt, resin and paraffin deposits. It is more sensible
to use organic solvent as a “reference fluid”. It can fulfill
two functions: quantitatively indicate the presence of
sediments and remove some part of them after a while.

Produced formation fluid can also be used as a
“reference fluid”. But we need to change its properties.
Let’s consider two technologies allowing to perform
this change. They both require the presence of
frequency converters that can modify the supply
current of electric submersible pump (ESP). The first
technology allows to modify the composition of fluid
in the tubing string, while the second one allows to



PETYAATOPAMHU TOKA MUTAHUS IOTPYKHOI'O
NNEKTPOABUTATEIIS LEHTPOOEKHOIO HACOCA. 1o IepBOi
TEXHOJIOTHH OYAET MEHATBCA COCTAB TPAHCIIOPTUPYEMOI
110 kosioHHe HKT >kHUIKOCTH, 4 IO BTOPOH TEXHOJIOTUU
MOKHO PETYIUPOBATb TEMIEPATYPY TAKOU *KUJKOCTHU.
TexXHOIOrns MO U3BMEHEHUIO COCTABA CKBAXKUHHON

JKMJIKOCTH OCHOBAaHA HA U3BECTHOM (DAKTE CKOIVIEHU S

B MEKTPYOHOM IPOCTPAHCTBE CKBAXKUHBI BBIIIIE

INIYOMHHOI'O HACOCA MPAKTUYECKH 6€3BOAHON HEPTH.

DTO O6CTOATENBCTBO, B Y4CTHOCTH, UCIIOIB30BAHO

ABTOPAMHU U300PETEHUS [3] IPU OIITUMU3ALUN PEXUMA

IKcIyaTanuu YOI H. ABTOpaMy HOBOU TEXHOJIOTUH

OPEJIOKEHO PETYIUPOBATD YACTOTY TOKA U, yBEJIUUUBAS

IPOU3BOAUTENBHOCTD ANEKTPOLIEHTPOOEIKHOTO

HACOCA HA ONPE/IEJIEHHBIN IEPUOJ BDEMEHH, U3MEHATD

coJiepkaHre HE(PTU B KOJIOHHE JTU(MPTOBBIX TPYO B

CTOPOHY €TI0 CHIXKEHU A O1arofaps 0Téopy 6€3B0JHOM

HEMTH U3 MEKTPYOHOTO MIPOCTPAHCTBA CKBAKUHBI.

DTa TEXHOIOTHUS yIOOHA U JIJIS1 ONIPEJICICHUSI OObEMA

OTJIOKEHUH B KOJIOHHE TU(PTOBBIX TPYO C MOMOIIIBIO

PENEPHON XKUAKOCTH, B KA4ECTBE KOTOPOU BBICTYIIAET

CKBaKMHHASA )KHUJIKOCTD C MEHBIIIEN OOBOAHEHHOCTBIO.

Cxema HEO6XOUMOTO O60OPYIOBAHMS IPEACTABICHA HA

pHC. 1,2 CTTOCOO PEANTUIYETCA B CIEAYIOMEM ITOPAIKE.

1. HacTOTY 9IEKTPUUECKOTO TOKA IIOI'PYKHOTO
anexrpoasurarens YOI H NOHMXAIOT 4O MUHUMAJIbHBIX
snadyenu (40 I'm), 1, Kak CaeCcTBUE, TIOHUXKAIOT
MIPOU3BOAUTENBHOCTD 3JIEKTPOLIEHTPOOEKHOIO HACOCA.
B MeXTPyOHOM IPOCTPAHCTBE CKBAKHUHBI OYICT
HAKAIUIUBATHCA HEPTD C MEHBIIUM COJAEPKAHHUEM BOJIbI
Omaropaps rpaBUTAIIMOHHOMY OTCTOIO CKBA>KMHHOM
NPOAYKIIUU B MEKTPYOHOM IIPOCTPAHCTBE.

2. O6GBOAHEHHOCTD HE(PTHU B KOJIOHHE JTU(PTOBBIX TPYO
OyJIET JA’KE€ UyTh BbIIIIE OOBOJHEHHOCTHU IJIACTOBOM
JKMJIKOCTH BBULY ITOCTYIUIEHU A OIIPEJETIEHHOTO
KOJIMYECTBA BOJbI U3 MEXTPYOHOI'O TPOCTPAHCTBA.
TToBpIIEHHAST OOBOJJHEHHOCTD OyJIeT (PUKCUPOBATHCS
BO BPEMEHH BIIAIOMEPOM 7 HA YCThE CKBA’KHUHBL.

3. Ha BTOpOM 3Tarle UCCIEeNOBAHNA CKBAKUHEBI B
(PUKCHPOBAHHBIN MOMEHT BPDEMEHU YACTOTY TOKA
MOBBIIAOT 10 60—70 11, TEM CAMBIM PE3KO MTOBBIIIAIOT
OTOOP KUJKOCTU U3 CKBA’KUHBL. B KOJTOHHY TU(PTOBBIX
TPyO HAUMHAET OCTYIIATh MAJIOOOBOJHEHHASI HEPTH
U3 MEXTPYOHOI'O IIPOCTPAHCTBA, IOHMXXASI OOLIYIO
OGBOJHEHHOCTD )KUJKOCTH B KOJIOHHE JIMPTOBBIX TPYO.

4. MOMEHT MOCTYIUIEHUA HA YCThE CKBAKUHBI HE(PTH C
MEHBIIEH OOBOJHEHHOCTBIO TAKXE (PUKCUPYIOT BO
BPEMEHH, 4 TIO PACXOIOMEPY 6 OTIPEICIISIOT CPEIHUIT
JIe6UT CKBAKMHBI ITOCJIE TTOBBIINIEHUS YACTOTHI
3JIEKTPOTOKA TUTaHuA ITO]I.

5. BHyTpenHui o6beM KonoHHbI HKT, He 3aHATHIN
OTJIOKEHHUSIMH, HAXO/ISIT KAK IIPOU3BE/ICHNE
M3MEHEHHOI'O JICONTA CKBAKUHBI HA PA3HUILY
3a(pUKCHPOBAHHBIX BDEMEH (BpPEMs NO/IX0/1A PEIIEPHOI
JKUKOCTH).

6. O6'beM OTIIOKEHIH HAXOSIT KAK PA3HUITY MEXKIY
MOJIYYEHHO BETMYNHOM U OO'bEMOM YHUCTHIX TPYO
JUQPTOBOM KOJIOHHOI O MACTIOPTHBIM JJAHHBIM.

TexHOIOTHs IO U3MEHEHUIO TEMIIEPATYPhI

CKBaKMHHOH JKUJJKOCTH OCHOBAHA HA BHIICIIPHUBEICHHOH

METOJJOJIOT'MH, HO B KAYE€CTBE U3MEHSIEMOTO U

HAOII0/JAEMOT0 ITAPAMETPA BEIOPAHA TEMIIEPATYPA

8 7 1 — o6ca/1Hast KOJIOHHA CKBAKHUHBI,

2 — xononHa 1MdTOBLIX TPYy6 (HKT),

3 — OTJIOKEHUA Ha BHYTPEHHEN
nosepxHocTu HKT, 4 — norpy»kHoM
anexrpoasurarens (I11910), 5 —
3JIEKTPOLEHTPOOEXKHBIN Hacoc (DIH),
6 — pacxojomep, 7 — BIaromep,

8 — CTAaHIUA yIIPABJICHUA CKBAXXUHOI C
YACTOTHBIM PETY/IATOPOM TOKA,

9 — KabeJIb ANEKTPONUTAHUS HACOCA.

1 — casing string, 2 — tubing string,

3 — sediments on the internal surface

of the tubing, 4 — submersible motor,

5 — ESPunit, 6 — flow meter, 7 — humidity
meter, 8 — well control station with current frequency converter
installed, 9 — pump’s power cable

Pucynox 1 - Cxema uccareooeanus
CKEANCUHBL 1Y eM USMEHEHU
00600HenHOCMuU Hehmu 8 AUPMOBbLX
mpyoax

Figure 1 — Well survey model based on the
changing of oil water cut in the tubing string

change the temperature of this fluid.

The technology of well fluid composition
modification is based on the well-known fact: in the
annulus above the downhole pump there is always an
accumulation of virtually pure oil. This fact was used by
the authors of the invention [3] during optimization of
ESP unit operating conditions. The authors of the new
technology suggest to adjust the current frequency,
thus increasing the discharge capacity of ESP unit for
a short period of time and changing (decreasing) the
oil content in the tubing string due to the recovery
of pure oil from the annulus. This technology is also
useful for determination of sediments volume in the
tubing string with the help of well fluid serving as a
“reference fluid”. Figure 1 shows the design concept
of equipment required for the implementation of the
above-mentioned technology. The technique includes
the following steps:

1. The current frequency of the ESP unit is decreased
to minimal values (40 Hz). This lowers down its
discharge capacity.

Oil with less water cut will accumulate in the
annulus due to the effect of gravitation settling of
production fluid in the annulus.

2. The water cut of 0il in the tubing string will be
even higher than that of the formation fluid. This
is because of the fact that a certain volume of water
will move from the annulus to the tubing string.
Increased water cut of oil will be recorded (the
moment of time) by the humidity meter 7 installed
on the wellhead.

3. On the second stage of well survey we suggest to
increase the current frequency up to 60-70 Hz, thus
dramatically increasing the well drainage. Oil with
less water cut moves from the annulus to the tubing
string, and the total water cut of well fluid in the
tubing string decreases.

4. The moment when oil with less water cut reaches
the wellhead is recorded (the moment of time)
as well. The flow meter 6 determines the average
well flow rate after the current frequency has been
increased.

5. The internal volume of the tubing string that is not
filled with sediments can be found as a production
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TEXHOJIOT'NI

JIOGBIBAEMOY CKBAXKUHHOU NNPOAYKIUH. [IpH U3MEHEHNUU
CO CTAHIIMU YIIPABIEHUS YACTOTHI EKTPUIECKOIO
TOKA MEHSIETCSI MOIITHOCTB [ 1D/, B 4aCTHOCTH, €€
TEIJIOBBIJIEIAIONAS CIIOCOOHOCTD, 4 B COYETAHUU

C NOCTOSTHCTBOM CKBA>KMHHOI'O IIOTOKA B 30HE

I15]] 3TO IPUBOAUT K USMEHEHUIO TEMIIEPATYPbI
JKMJIKOCTH HA BBIXO/IE U3 AJIEKTPOLIEHTPOOEKHOTO
HACOCA. DTO U3MEHEHUE (PUKCUPYETCS BO BDEMEHU
JATYUKOM TEMIIEPATYPHI B HUXKHEN YACTU KOJIOHHBI
JUPTOBBIX TPYO (pHUC. 2). Ha npuBeieHHON cXeMe

30HOI1 A 0603HaY€EHA 06JIACTb HATPEBA IIIIACTOBOM
JKMJIKOCTH U OHOBPEMEHHOTO OXJIAXK/ICHUS
MHOTPYKHOIO AJIEKTPOABUTATENA. Birarogapsa HaIu4duIo
ac(anbTOCMONIONAPAPUHOBBIX OTIOKEHHUH HA
BHYTPEHHEN MIOBEPXHOCTU KOJIOHHBI IM(PTOBLIX TPYO
CTEMNEHDb TEIUIONEPEAAYN YEPE3 CTEHKHU HACOCHO-
KOMIIPECCOPHBIX TPYO TU(PTOBOA KOJIOHHBI 3HAUUTEIBHO
CHMIKAETCS, U YEPES ONPEJEIEHHOE BPEMSA JKUJKOCTD

C U3MEHEHHOU TEMIIEPATYPOM JOXOIUT 0 YCThs
CKBAXXUHBL, U 9TOT MOMEHT (PUKCHUPYETCS JATIYUKOM
TEMIIEPATYPHI B BEPXHEIN YaCTH KOJIOHHBI TH(PTOBBIX TPYO.

O6BEM OTIOKEHNH B IN(PTOBBIX TPYOAX ONPEAETAIOT
no popmyie:

2

Vo =E4D —K-Q-(t, -1, o)
rae V=~ — o6beM OTJIOKEHUH Ha BHYTPEHHEH
MOBEPXHOCTU KOJIOHHBI TU(PTOBBIX TPYO;

D — BHYTPEHHUN AUAMETP YUCTHIX TU(PTOBBIX TPYO;

K — SMIIUPUYIECKUN KOIPPHUITUEHT, YIUTBIBAIOII NI
Pa3HHITY B COCTOSIHUU CKBA’KMHHOI MTPOAYKIIUH B
KOJIOHHE TU(PTOBBIX TPYO U B YCTPOUCTBE MO U3MEPEHUIO
€ro 06'bEMA, ONIPEAECIIAECTCA IPEABAPUTENBHO JIJIS
konoHHbI HKT 6€3 o1y1oxkeHurt; Q — NpOU3BOANUTEIBHOCTD
ANEKTPOLIEHTPOOEKHOIO HACOCA, MOAJEPKUBAETCS
TTOCTOSTHHOM BO BPEMsI OIICHKU OTJIOKCHUM; t, —
XPOHOJIOTMYECKOE BPEMS UBMEHEHU S TEMIIEPATY PbI
CKBaKMHHOI NPOJYKIIMU B 30HE JATUYUKA TEMIIEPATYPEL,
YCTAHOBJIEHHOI'O B HYDKHEN YaCTH KOJIOHHBI TU(PTOBBIX
TPyO. t, — XPOHOJOI'MIECKOE BPEMA MU3MCHECHUA
TEMIIEPATYPHI CKBAXKUHHOM ITPOYKIIUU B 30HE JATUHKA
TEMIIEPATYPBI, YCTAHOBJIEHHOT'O B BEPXHEN YaCTHU
KOJIOHHBI JTN(PTOBBIX TPYO.

Bo BpeMs OCYIIECTBIEHUS NPEIJIOKEHHOT'O CIIOCOHA
NPOU3BOAUTEIBHOCTD DLIH min pacxos CKBaXXMHHON
JKUJIKOCTU B KOJIBIIEBOM IIPOCTPAHCTBE B 30HE [1D]]
NOJJIEPKUBAETCA HOCTOAHHOU BEJIUYHHOI ITyTEM
PEryJIMpOBaHUs YCThEBOU 3aABKKU 10, pacronoKeHHOM
B BEPXHEN 4aCTU KOJIOHHBI IN(PTOBBIX TPYO.

Tepmorpammbl HE(PTEIOOBIBAIOMNX CKBAXKHUH CEBEPO-
3anajja bamkopTOCTaHa, MOJIYIEHHBIE C IOMOMIIBIO
CITYCKO-TIOJYbEMHBIX OIEPAIUI B MEKTPYOHOM
OPOCTPAHCTBE ABTOHOMHBIX CITAPEHHBIX MAHOMETPOB-
TepMOMeTPOB ThUta AMT-06, TOKA3bIBAIOT, YTO
TEMIIEPATYPA OT YCThsI CKBA’KHUHBI MOBBIIIAETCA 1O
IUIACTOBOI'O 3HAYEHUs HA IPUMEPHOI rmybune 1400 M B
cpeareM ¢ 12 10 24-26 °C. YTO6BI OIIEHUTH BO3MOKHOCTD
NPpUMEHEHM HArpeTOu B 30HE [10/] 1 D1 H 11acToBOit
JKHUJKOCTHU B KA4€CTBE MEYEHOM — PENEPHOU XKUJKOCTU
HCIIOJIb3YEM JJI1 PACYETA KOHEYHOM TEMIIEPATYPHI
B 30HE YCTBEBOI'O JIATYUKA TEMIIEPATYPBI (POPMYITY
akajgemuka B.I Illyxosa:
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of modified well flow rate by the time between two
above-mentioned points (the time of “reference
fluid” coming up).

6. The volume of sediments can be calculated as the
divide between the above-obtained value and the
volume of the tubing string according to its rated
values.

The technology of well fluid temperature
modification is based on the above-described
technique. In this case, the temperature of production
fluid was chosen as a varying and controllable
parameter. When the current frequency of submersible
motor is changed from the well control station, the
motor’s power and heat-producing ability change as
well. Taking into account that the well flow rate in the
motor’s area is constant, one can conclude that the
temperature of well fluid downstream the ESP unit
will be modified. This modification is recorded by the
temperature sensor situated in the lower part of the
tubing string (see Figure 2). Zone A presented on Fig. 2
is the area of formation fluid heating and simultaneous
cooling of submersible motor. Due to the presence
of asphalt, resin and paraffin deposits on the inner
side of the tubing string, the rate of heat transmission
through the tubing string walls is dramatically
decreased. Within a given period of time the fluid
with its temperature modified reaches the wellhead.
This moment is recorded by the temperature sensor
installed on the upper part of the tubing string.

The volume of sediments in the tubing string can be
calculated using the following formula:

_ T .DZ
sed 4

where V_, is the volume of sediments on the inner
side of the tubing string; D is the inside diameter of the
clean tubing string; k is the empirically determined
coefficient that takes into account the difference
between the state of well fluid in the tubing string and
the device for measuring of its volume. The coefficient
is preliminary determined for the clean tubing
string; Q is the discharge capacity of the ESP unit (is
maintained at a constant level); t, is the time when
well fluid temperature was modified. The moment of
time is determined on the basis of data recorded by
the temperature sensor in the lower part of the tubing
string; t, is the time when well fluid temperature was
modified again. The moment of time is determined on
the basis of data recorded by the temperature sensor in
the upper part of the tubing string;

During the process of temperature survey the
discharge capacity of the ESP unit (or the well
fluid flow rate in the annulus zone adjacent to the
submersible pump) is maintained at a constant level by
means of adjusting the sliding valve 10 mounted on the
upper part of the tubing string.

Temperature logs obtained in oil producing wells
of the north-western Bashkortostan with the help of
autonomous couple pressure-temperature gauges of
AMT-06 type show that well fluid temperature at the
depth of 1,400 m (4,600 ft) is around 12 °C while at
the wellhead — around 24-26 °C. In order to estimate

-k Q- (t,—t), ®



KD, x
Gp-C,

t,=t,+(,—t) e : €

rae t_— cpeansist Mo Ce4eHUIO KOJOHHBI HKT
TEMIIEPATYPA HA PACCTOAHNH X OT OLIH;

t —Temieparypa OKpyKaloIei CPEABL,

tH — TEMIIEPATYPA KUJKOCTU HA BbIXO/E DLIH;

K — noanwsiii koagppuuuenm menionepeoauu
OT IIOTOKA B OKPYKAIOLIYIO cpeny, Br/(m? - °C); D, —
HapyXHBII JuaMeTp KojnoHHbB HKT; G — 06'beMHBIN
PACXOJL JKUJIKOCTH, M?/C; P — TUIOTHOCTD JKUJIKOCTH,
KI/M3; Cp — KO3(P(PHUIIUEHT YAEIBHON TEILIOEMKOCTH,
Jx /(xr + °C); € — OCHOBAHME HATYPAIBHOTO JIOTapU(dpMa,
pasHOE 2,72.

1 CpeiHEN TEMIIEPATYPBI OKPYKAIOIIEU CPEbI
no annHe HKT npumeM ee MUHUMAJIBHO BO3MOXKHOE
3HA4YeHUe, TO €CTh 12 °C, HaMepPEHHO YBEIUYHB CTEIICHD
TEIJIONOTEPD HAIPETOU HE(PTH IIPU €€ NOABEME HA
MOBEPXHOCTDb 3¢MJIU. VICXOJHBIE JAHHBIE K TPDEM
BAPUAHTAM K paCY€TaM 1O (popmysie (2) NPUBEJCHBI B
Tab6m. 1.

TemnepaTypy )KHUJKOCTH HA yCThE CKBA’KUHBI I10
nepeomy eapuanmy pacCIuTLIBAEM U3 YCIOBUM:
IJIACTOBAS JKUAKOCTD C TEMIIEPATYPOH 25 °C IPOXOAUT
INIYOMHHBIA HACOC 6€3 HaTPEBA.

JIJ1s TOrbEMA IITACTOBOM KHUJIKOCTH IIPUMEHSIOT
06b1uny10 KostoHHy HKT, mapametp K=5,0 Bt/(M? - °C).

Bmopoii eapuanm — 11J1aCTOBAS )KUJKOCTb
HarpenaeTcs 10 45 °C o1 [ID]] u pabouunx Kosiec
ANEKTPOLEHTPOOEKHOTO HACOCA 6s1aroAaps
3HAYUTEIBHOMY MOBBIIMIEHUIO YACTOTHI AJIEKTPHUYECKOTO
TOKA, HOCTYHAIOIIETO HA TTOI'PY>KHOM 3JIEKTPOABUTATEb.

151 nogbeMa MIACTOBOH XKUAKOCTU NPUMEHSIOT
06b1aHyI0 KosmoHHy HKT, K=50 Bt/(m? - °C).

Tpemuii eapuanm — 111aCTOBAS KUJKOCTD
HarpenaeTcs 10 45 °C ot [ID/] 1 pabouyux KOJec
ANEKTPOLIEHTPOOEIKHOTO HACOCA.

15 morbeMa MIACTOBOY XKUAKOCTU IPUMEHSIOT
konoHHy HKT ¢ Ternionsonamnuen, napameTp
K=1,0 Br/(M? - °C), TO €CTb YMEHBIIAETCS B 5 Pa3.

J1s1 yno6CTBa IPUBEJEM PE3YILTATH PACYETOB B
CBOJHOM TA0OJI. 2.

I1ory4eHHBIE PE3YJIBTAThI TIOKA3BIBAIOT, UYTO
MHUHHUMAJIBHBIN CKA4OK IOBBIIIEHUS TEMIIEPATYPBI Ha
YCThE CKBAXKUHBI IIOCJIE €TO «Pa30rpeBa» B 30He 1D
u DIIH moxeT nocturars 4 °C. Takoi 3HAYUTETbHBIH
CKA4OK TEMIIEPATYPBI MOXKHO 3AMETUTD C IIOMOIIIBIO
MNPAKTUYECKU JIIOOOT'O TEPMOMETPA, 4 3HAYUT, U
UJEHTUPUITUPOBATD «<MEUEHYIO» dKUJKOCTD ITOCIIE
YBEJIHMYEHUA YACTOTHI AJIEKTPUYECKOTO TOKA,
nocrynaromero Ha [TD/1, IIpuMeHenne HaCOCHO-
KOMIIPECCOPHBIX TPYO C BHYTPEHHEN TEIVION30AILIUEN
3HAYUTEJIBHO MOBBIIIAET YCIIEMHOCTD IPUMEHEHHU
NPEIOKEHHOM TEXHOIOT U N.

B pa6ore [4] TpUBEAEHBI TEMIONOTEPU MTPH 3aKAYKE
B CKBA’)KHHY TOPSIYEN BOJIBI, PACCYUTAHHBIE TIO
yIpoIneHHOI popmyre A JO. Hamuora. B wacTHOCTH,
YKAa3bIBAETC, YTO TIOTEPU TEMIIEPATYPBI TEMJIOHOCUTEIIA
Ha m1yorHe 1000 M IPUMEPHO COCTABNAIOT 17 °C.
IIpuBeeHHAA B CTATHE OLIEHKA CTENIEHU OXJIAXK/ICHUA
CKBaKMHHON NPOAYKIIMU IIPU NOABEME IO YCThS HE
NPOTUBOPEYUT JAHHBIM UCTOYHHMKA [4].

0

1 — o6ca/iHast KOJIOHHA CKBAKHUHBI, 2 — KOJIOHHA IN(PTOBLIX TPYyO
(HKT), 3 — oT/1o;keHUs Ha BHyTpeHHEH nosepxHocTu HKT,

4 — Orpy>KHOM 371eKTpOoABUTATEND (ITD]]), 5 — 37EKTPOLIEHTPO-
6exHbIi HacoC (DLIH), 6 — MHOrO(YHKIIHOHAIBLHBIN KaGEeIb
3JIEKTPONUTAHHUA, CBA3U U YIIPABJIEHUS, 7 — CTAHLIMSA YIIPABICHUA
CKBA’)KMHOM C YaCTOTHBIM IPEOOPA30BATENEM TOKA, 8 — BEPXHUIA
JIATYHK TEMIIEPATYPBI, 9 — HYDKHUH JIATYUK TEMIIEPATYPBI,

10 — perynmpyemas 3aIBHKKA.

Kosmp1ieBoe MPOCTPAHCTBO MEK]Ty OO6CATHON KOTOHHOM U ITD]]
0O03HAYCHO HA CXEME 30HOI A

1 — casing string, 2 — tubing string, 3 — sediments on the internal
surface of the tubing string, 4 — submersible motor, 5 — ESP unit,

6 — multi-purpose cable (provides power supply, communication, and
control), 7 — well control station with current frequency converter
installed 8 — upper temperature sensor, 9 — lower temperature sensor,
10 — adjustable sliding valve.

The annular space between the casing string and the submersible
motor is denoted as Zone A

Pucynok 2 — Cxema mepmomempuu
cKeancunst ¢ YIIIH c uacmHuosimn
pezyaupoeanuem anexmpomoxa 1193/

Figure 2 — Temperature survey model for
a well equipped with ESP unit that allows
current frequency adjustments

the possibility of using formation fluid heated by the
ESP unit as a “reference fluid”, we will use the formula
of academician V. Shuhov for calculation of outlet

temperature in the wellhead zone:
_ KenD,x
Gp-C,

t=t,+(t,—t) € , )

where t_is the tubing section-average temperature
atadistance X from the ESP unit; € is the ambient
temperature; t is the temperature of fluid
downstream the ESP unit; K is the overall coefficient
of beat transfer from the fluid flow to the ambient
medium, W/(m? - °C); Dn is the outside diameter of the
tubing string;

G is the fluid volumetric flow rate, m?/sec; p is the
fluid density, kg/m?; C_is the specific heat capacity
factor, J/(kg - °C); € is the Napierian base (72.72).
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Taoauua 1 — HcxooHnwsie OanHbie 011

pacuema mpex sapuanmoes osuixicenusn As an average ambient temperature we will take its
NAACMOBOU HCUOKOCMU N0 KOJIOHHE minimal value, i.e. 12 °C, thus intentionally increasing
AUPmoaevix mpyo the level of heat losses of oil during its trip to the
Table 1 - Initial data for three variants surface. Table 1 shows the initial data for three variants
of calculation of formation fluid motion of calculations performed using formula (2).
througb the tubing string The fluid temperature at the wellhead can be

calculated using the first variant of its

! o IlracToBas >KM/IKOCTH HArPEBAETCS motion: formation fluid with a temperature
= g5 ¢ :g S R of 25 °C passes through the pump with no
° 5 SE %ol: Formation fluid is heated by the . p g pump
D i E‘ ¢ g = g submersible motor and the ESP unit heatmg.
e g g _—8' E S = ‘2 Z| 06rrumas xo- | Komonna HKT crermo- A standard tubing string can be used for
Parameter | S & E| 58 H g §| rommaHKT HsomIen lifting the formation fluid. Coefficient K is
38 7 58 # &| Conventional | Tubingstring with heat 1t0 5.0 W/(m? - °C
>3 tubing string insulation equal to 5. /(m )-
© T nene N N The second variant provides for the
p 2-¥1 BApDHAHT 3-¥1 BapuaHT K R
aHT 20 variant 3 vagiant formation fluid to be heated up to 45 °C by
17 variant the submersible motor and the impellers
Temneparypa f the ESP unit. It can be done b f
OKpyaIOmes of the unit. It can be done by means o
1 cpezpr, °C t, 12 12 significant current frequency increase.
Ambient A standard tubing string can be used for
temperature, °C i . . . .
lifting the formation fluid. Coefficient K is
Haganbnas 25
TeMmeparypa (unacrosas equal to 5.0 W/(m? - °C).

2 mmﬁﬁj? c t, Temmepa- 45 45 According to the third variant, the
formation fluid Typa) formation fluid is heated up to 45 °C by the
temperature, °C submersible motor and the impellers of the

HapWKHM? aua- ESP unit.
e1rp HKT, . . . . . .
3 ?ubiig outslrdt D 73 73 A tubing string with heat insulation is used
diameter, mm for lifting the formation fluid. Coefficient K
O6BeMHBII pac- isequal to 1.0 W/(m? - °C), i.e. it is reduced
XOJT JKUJTKOCTH, )
ey five-fold.
B oumcirictiow | © 30 30 Table 2 shows the results of calculations.
rate of formation The results of calculations demonstrate
fluid, m?/day L. . . .
: that a minimum increase of formation fluid
IInoTHOCTH .
SMYJILCHOHHOL temperature at the wellhead after it was
5 *“Iff/‘;gm o, 950 heated by the submersible pump and the ESP
: . o e
Fluid density, unit can be as high as 4 °C. Such .a significant
kg/m? temperature step can be recognized by
Koaddpurment almost every temperature gauge. This allows
Tegﬂgféﬁxm to identify “reference fluid” after the increase
HedTH, of current frequency. Utilization of tubin:

) I c, 2000 _ nttrequency. Ut ubing
Oil specific heat string with heat insulation substantially
capacity factor, improves the success rate of the suggested

J/(kg"°C) technology.
TTosnas Temio- :
HPOBOHOCTS Paper [4] preser}ts. the. calculations of beat
MaTepHaIa 10 losses during the injection of hot water into
xonouit HKT, (ymenpmaercsis 5 pas) | the well. A simplified formula of A. Namiota
7 Br/u® - °C) K >0 >0 (is decreased five-fold) i d th Th h i hat th
Overall cocf- is used there. The authors point out that the
ficient off heat losses of heating medium temperature at
Wt/r(‘;’f_?fb) the depth of 1,000 m (3,280 ft)) are equal
TLTHHA KOTOHTHbT to 17 °C. The estimation of formation fluid
8 HKT,m x=L 900 900 cooling degree presented in this article is in
Ablbilir e, agreement with the data presented in
paper [4].
[0 U306PETEHHUIO [5] IPEAIATAETCS TEMIOU30IUPOBATDh Invention [5] suggests to insulate the tubing string
KOJIOHHY JIM(PTOBBIX TPYO CHAPYXKU (POPMUPOBAHUEM HA from heat by means of creation of paraffin layer on
€€ MOBEPXHOCTHU NMAPAPHUHOBOTO CJIOSI IyTEM BPEMEHHOT'O its outer surface. The latter can be done using the
MOABEMA IIJIACTOBOU MPOAYKLIUHU I10 KOJIBLIEBOMY temporary elevation of formation fluid level in the
OPOCTPAHCTBY CKBAXKUHEL Brarogapst 06pa3oBaHUIO annulus. Due to the creation of heat insulating layer
TEIUIOU3OIUPYIOMIETO CJIOA Napa(prHA HA BHEITHEN on the outer surface of the tubing string and the inner
cropoHe KonoHHb! HKT 1 BHYTpEHHEIN CTOPOHE OOCAHBIX surface of the casing string, the oil temperature at the
KOJIOHH TEMIEPATYPa HEPTH HA YCThE ONBITHOM wellhead of pilot well increased from 18 °C to 24 °C.
CKBAKUHBI IIOBBLICUIACH C 18 110 24 °C, TO ecTb HA 6 °C. This data shows that the difference between the
DTHU (PAKTUUECKHUE JAHHBIE TOKA3BIBAIOT, YTO PA3HUIIA formation fluid temperature in the ESP unit area and

44 Ne3 (053) Centa6pn/ September 2015



TEMIIEPATYP HA YCTHE CKBAKUHBI IIJIACTOBOM KUJKOCTHU U
HATPETOU B 30HE OTPYKHOI'O AJIEKTPOABUTATENS MOXKET
OBITD BBIIIIE PACCYUTAHHBIX 4 °C.

W3 ABYX PACCMOTPEHHBIX B CTAThE TEXHOIOTUH
OILIEHKM 0O'beMa OTIOXKEHUI B KosioHHe HKT Haubonee
NPAKTUYHON, HA HAII B3IVIA, ABIAETCA T4, IO KOTOPOU
MEHAETCA OOBOJHEHHOCTD CKBAKMHHOM TPOAYKIIUU
34 CYeT OTOOPA OE3BOTHOM HEPTU U3 MEKTPYOHOTO
OPOCTPAHCTBA. [TO 3TOM TEXHOJIOTUH CKAYOK
OOBOTHEHHOCTH BO BDEMEHHU OYZET 60JIEE BBIPAKEHHDBIM,
4E€M U3MEHEHUE TEMIIEPATYPhI CKBAXKMHHOM JKUJKOCTH
HA yCThe. I3MEHEHNE TEMIIEPATYPI JKUJKOCTH BO
BPEMEHHU OYZIET HOCUTB OOJIEE IIJIABHBIA XaPAKTEP
6maropaps €€ TEMIONPOBOJHOCTH U MTEPEIAYE TEMIOBOM
3SHEPIUU HE TOJIBKO 34 NPEJEIBI KOJIOHHBI JIM(PTOBBIX
TPYO, HO U B TPAHUYHOI O0JIACTU CAMOM CKBAXKUHHOU
JKHJIKOCTH.

BbIiBOIBI

1. B craTbe NpUBEAECHDBI TEXHOIOI'UU 110
OIIPEJIEJICHUIO OObEMA OTIIOKEHHUH B TU(PTOBBIX
TPy6ax HEPTEAOOBIBAIOMIUX CKBAXKUH, OCHOBAHHDIE
HAa yIIPABIIEMOM U3MEHEHUH OIIPEAETIEHHBIX CBOUCTB
TPAHCHOPTUPYEMBIX )KUJIKOCTEHN: TEMIIEPATYPBI U
KOMIOHEHTHOT'O COCTABA. YCJIIOBHO 3TH XKUJKOCTH
HA3BaHbI PENIEPHBIMU >KHUJIKOCTSAMH BBUIY UX IPKO
BBIPAKEHHOTO OTIIUYHUS OT PAHEE IBHIKYIIEHUCS
JKHJIKOCTH.

2. CHabxeHue HeTEeAOOBIBAIONIEN CKBAKUHBI
JIOTIOJIHUTEIBHBIM OOOPYAOBAHUEM B BUJIE YACTOTHOT'O
PEOOPA30BATESA TOKA, TATYUKOB JABICHUSA U
TEMIIEPATYPHIL, YCTBEBBIX PACXOAOMEPOB U BIATOMEPOB
OPUOIHIKAET €€ K KATETOPUH UHTEJUIEKTYAJIbHBIX,
CIIOCOOHBIX JUATHOCTHPOBATH HE TOJIBKO COCTOSTHHUE
IUTACTOBBIX (PIIIOM/IOB M INTYyOMHHOI'O HACOC4, HO U
KOJIHUYECTBEHHO OLICHUBATH HAJIMYUE OTIIOKEHUI B
KOJIOHHE JIN(PTOBBIX TPYO CKBAKIHBDL
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Tabnuua 2 — Ycmoveaovie memnepamypuot
CKEANCUHHOU NPOOYKUUU NPU PASAUUHBLX
pexcumax sxcnayamauuu CK8aNCUNHBL C
YoIH

Table 2 — Temperatures of formation fluid
at the wellbead. Three variants of well
operation conditions are considered

Temneparypa
SKHIKOCTH HA
BBIXOACE M3 DITH,
°C
Formation fluid
temperature
downstream the
ESP unit, °C

Temneparypa
JKHIKOCTH HA
YCThE CKBAYKH-
HBI, °C

PeKHUM 3KCIUTYyaTAITHH
CKBAKHHBI

Well operation conditions Formation fluid
temperature at

the wellhead, °C

1. TImyGHUHHBIF HACOC HE
Pa30rpeBAET MIACTOBYIO
SKUJIKOCTb.

2. Kononna HKT — oGbIYHas. 25 14,7

. Formation fluid is not heated
by the submersible pump.

—_

2. Conventional tubing string

1. TmyGUHHBII HACOC
Pa30TPEBAET IIACTOBYIO
SKUJIKOCTb.

2. Kononna HKT — o6pruHast. 45 18,9

1. Formation fluid is heated by
the submersible pump.

2. Conventional tubing string

1. Tmy6MHHBII HACOC
Pa30rPEBAET IJIACTOBYIO
SKUJTKOCTB.

2. Konmonna HKT - ¢
TEIJIOU3OJIAIAET. 45 36,2

1. Formation fluid is heated by
the submersible pump.

2. Tubing string with heat

insulation

at the wellhead can be higher than the value of 4 °C
obtained in the present paper.

In our opinion, the most practical technology (out of
two presented here) of sediments volume estimation
is the first one. It is based on the modification of
formation fluid water cut by means of pure oil recovery
from the annulus. The step change of oil water cut
will be more apparent in time than the step change
of oil temperature at the wellhead. The change of oil
temperature will be more gradual due to the transfer of
heat not only beyond the tubing string, but also within
the oil’'s border region.

Conclusions

1. The article presents two technologies that allow to
estimate the volume of sediments in the tubing strings
of oil producing wells. Both technologies are based on
the method of controllable variation of produced fluids
properties: their temperature and composition. These
fluids are nominally called as “reference fluids” because
of their obvious difference from the initial fluids.

2. Completion of an oil producing well with
additional equipment, including current frequency
converter, temperature and pressure sensors, wellhead
flow meters and humidity meters moves it to the
category of smart wells that are able not only to
diagnose the state of formation fluids and downhole
pumping equipment, but also to compute the volume
of sediments in the tubing string.
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KOJITIOBMHI™

cepBMUC M OypeHMne CKBaXKUH

Y Hac B roctax XYpHai «[a3oBas FMPOMBbILLJIEHHOCTbX».

Konmirobune (coiled tubing) — 00HO U3
CAMBIX OUHAMUHO DA3BUBAIOULUXCSL

8 Mupe HanpaeieHull 8 npou3soocmaee
2a30HepmenpomvLc106020
000pyoosarus. Ob 3Mom pacckasoléaent
3AMecmumens 3a6e0yrou,e2o kagheopoti
MEXHOJI02UU XUMULCCKUX BeULeCINE
PI'Y negpmu u 2asa um. M. I'yoxuna,
KaAHouoam mexHureckux Hayx

Jhovyusa ©apumosrHa Jaeaemuuunda.

Koppecnnongent: Kak Ber onenuBaere
BOCTPEOGOBAHHOCTH KOJITIOOMHTOBBIX
TEXHOJIOTHH U IIPOGIEMBI 3TOI'0 BHIA CEpBHCA?

JIronma JasiaeTminHAa: B HacTOAIEE BpEMA
PU BBEACHUU B PA3PA0OTKY TPYAHON3BIEKAEMBIX
34MI4COB U UCTOLIEHUHU CTAPBIX MECTOPOXKACHU,
npu pabore B ycnoBusax Kparinero Cesepa u
YBEJIMYEHUH TTTyOUHBI SKCIITYATUPYEMBIX CKBAXKHUH
BCTAET BOIPOC 06 9KOHOMHUHU IPU OCYIIECTBIEHUHN
MIPOLIECCOB OYPEHUS U SKCIUIYATALIUN CKBAXKHH.

B mogo6HBIX YCIOBUSAX KONTIOOMHI CTAHOBUTCS BCE
6o0J1e€ BOCTPEO6OBAHHBIM BUIOM CEPBUCA.

DKOHOMUHU MOXKHO JOCTUYD 34 CIET COKPAIEHUSA
BPEMEHU IIPOBEJICHUA PAOOT U JOMOTHUTEIBHOM
JIOOBIYH YTTIEBOAOPOJOB 33 TOT HEPUO.

ITo panHbBIM MEXyHAPOAHOM ACCOLUALIUU
CIIEITUAJIUCTOB 1O KOJITIOOHMHTY ¥ BHYTPHUCKBA-
JKUHHBIM pa6oTam (ICOTA), ppIHOK KOJITIOOUHI'A
PaCTET M KA4ECTBEHHO, U KOJIMYECTBEHHO. ECiu B
1999 rogy B PO HACYUTHIBAJIOCH NPUMEPHO

46 Ne 3 (053) Censibps,/ September 2015

Mo paHHbIM MeXxayHapoaHou
accouyaumm cneumanmcToB rno
KONTIOOMHIY U BHY TPUCKBA-
XUHHbIM paboTam (ICoTA), pbIHOK

30 yCTaHOBOK, TO B 2014 rogy Ux CTaJIo yXKe 257.
Ecnu nocMoTpeTh Ha CTaTUCTUKY ICOTA, BUAHO
HAaIlle ABHOE OTCTABAHHE B KOJIMYECTBEHHOM
3KBUBAJIEHTE OT MOHOIIOJIMCTOB B IIPOU3BOJACTBE
TEXHUKU JIIA
KonTioomHra CIIIA.
OJHAKO HY’KHO
MIOJYEPKHYTh
BBICOKHI TEMII, C
KOTOpPBIM B Poccun

KONTIOBMHra pacTeT u KayecTBeHHO, [
E 1999 ro KOJTIOOMHTOBBIX

M Konm4yectBeHHo. Ecnmn B N ook

B P® HacunTbIBanocb npumepHo PaBOTAIOMIX Ha

30 yctaHoBOK, TO B 2014 rogy mnx MECTOPOKICHHSX,

cTano yxe 257. TOra KaK B Kanaze,
HECMOTPS HA
6OJIbIIIEE YUCTIO

PaGOTAIOMINX YCTAHOBOK (IIPUMEPHO 326), 3T
BEJIMYUHA IOCTOSAHHO YMEHBIIAETCS.

B nies1oM mpo61eMBI y 9TOT'O BUJA CEPBUCA,
HABEPHOE, TAKHE K€, KAK 1 Y BCEX: 3TO HEXBATKA
CPEJICTB U HE OYE€Hb AKTUBHAS 3aMHTEPECOBAHHOCTD
BO BHEJPEHNM HOBBIX JJOPOI'OCTOAIINX TEXHOJIOTUIA
CO CTOPOHBI POCCUMCKMX KOMITAHUI.

Kaxk 11 BeCh CEpBUC, KOJITIOOMHT'OBBIN OUYE€Hb
34BHUCHUT OT SKOHOMHUYECKOM CUTYALIUN B MUPE.
Kpusuc 2008 roga HE CUJIBHO ITOBJIM I HA HET'O: ObLI
HEKOTOPBIH CITaJ IO 3aKYIIKAM HOBBIX YCTAHOBOK,

a TaK>K€ HEOOJIBIIIOE YUCJIO BBICOKOOIO/I)KETHBIX
IIPOEKTOB C Y4aCTUEM TEXHOJIOTUH KOJITIOOMHTIA
ObLIIM CBEPHYTHL. OJJHAKO LIEHBI HA HEPTD JOJITI0E
BpEMSA POCIIN U IEPKATIUCH HA BLICOKOM YPOBHE,
YTO BEJIO K ITIOJbEMY CIIPOCA HA KAYE€CTBEHHBIN
HePTEra30BbIN CEPBUC, K KOTOPOMY M OTHOCHUTCA
KOJITIOOUHT OBBII.

BoI0Ch, 4TO pE3KOE NaICHUE 1ICH HA HEPTDh U
U3MEHEHUE Kypca py6iis B KoHIle 2014 rofja MOXET
HETraTHUBHO NOBJIMATH HA IAHHBIN CETMEHT CEPBUCA.
B KOITIOOMHTOBBIX YCTAHOBKAX HCIIOIb3YETCS
GOJIBIIOE YHUCIIO Y3JI0B 3a11aJHOTO IIPOU3BOACTBA.

Kopp.: Byem Bol BHAHTE IpENMYyLIECTBA
KOJITFOOMHI'OBBIX TEXHOJIOTHH, U MOIJIH
OBI OHM, 110 BameMy MHEHHIO, IIOJTHOCTBIO
3aMEHHTDb TPAJHITHOHHBIE?

JI.I.: KoJITIOOMHT — OJIHA 13 HauboJiee
MEPEJOBLIX TEXHOJIOIMHI PEMOHTA CKBAKUH B
HeTEra3oBOM OTPACIH, TTTABHON OCOOEHHOCTHIO
KOTOPOM ABIACTCA IPUMEHEHUE JJIMHHOMEPHOMU



6€3My(OTOBON 'MOKOU TPYObI. KOTTIOOMHIOBBIE
TEXHOJIOTUU HMEIOT CYIIECTBEHHBIC IDEUMYIIECTBA
10 CPAaBHEHUIO C TPAJUIIMOHHBIMU: BO3MOXHOCTD
OCYIIECTBIECHUS PA0OT O€3 IPEABAPUTEIBHOI'O
[JIyIIEHMNs CKBA’KMHBL, 0O€CIIEYEHHUE I'€PMETHYHOCTH
YCThSI CKBA>KMHBI HAa BCEX 3TAIAX BBIIIOJHEHHUS
PpaboT; COKpAILIEHUE BPEMEHH CITYCKO-TIO'bEMHBIX
OlepaIuit BHYTPUCKBAKHUHHOI'O O60PYIOBAHUS 1
TEM CAMBIM CHUKEHUE HETATUBHOI'O BJIUSHUS HA
IJIACT; YIyYIIEHUE YCIOBUH TPya; O6eCIIeYeHUE

IIPOU3BOIUTENIEH KOMTIOOMHIOBBIX TPY6 U
060Py/IOBAHNS, TOOBIBAIOIINX U CEPBUCHBIX
KOMIIAHMI, 4 TAK)KE HAYYHO-UCCIIEJOBATEIbCKUX
WHCTUTYTOB U LICHTPOB.

SIBNASICH AKTUBHBIM YYACTHHUKOM 3THUX
KOH(EPEHIINH, MOI'Yy CKa3aTh, YTO HAIUIIO OOJIBIION
CKa4OK B PA3BUTHH HAITHUX OTEYECTBEHHBIX
KOJITIOOMHTOBBIX TEXHOIOTUH. ECitn Ha 3ape
MOSABJICHUS B HAIIIEH CTPAHE TO OBbLIN 3A11a/IHBIC
Pa3paboOTKH, TO TENEPbh MHOTUE CEPBHUCHBIC

3KOJIOTUYECKOHN KOMITAHUU
6e301acHoCTH. Bee . CaMOCTOSATEIBHO
3TO BMECTE BEJIET K Hanwnuo 6onbLion ckayok B pasBnTUnN U B KOHTAKTE C
CHMIKCHHIO 3aTPAT Ha HaLLMX OTeYEeCTBEHHbIX KONTIOOMHIOBbIX OPEACTABUTC/IAMU
PEMOHT CKBAZKUH. TexHonorun. Ecnu Ha 3ape nogasrneHus HayIHBIX )
Konrobumr — 510 B HalLlel cTpaHe 3To Bbin 3anagHble YUPCKACHA
TAIGIE TERTTONOTHA, pa3paboTKy, TO Tenepb MHOMME CePBUCHbIE PadpaACATHIEIOT
KOTOPAst MOXKET . CBOU BBICOKO-
JIOTIOTHATD KOMMaHMM CaMOCTOSITENbHO N B KOHTaKTe .
TPAJAUIUOHHBIC c npeacraBNTENAMN Hay4HbIX yHpeXaeHu n MHOI'OIIPO(UIIbHBIC
PEMOHTBI, TPOBOANMbIC pa3pa6aTb|Ba IOT CBOWM BbICOKOTEXHOJIOINYHbIE TEXHOJIOI'AH.
Ha CKBaxkuHe. OJITHAKO MHOFOI'IpOCpMﬂ bHble TEXHONOIMMNMM. BobIIMHCTBO
HCIIOJIb30BAHHUE CYIIECTBYIOMINX
6e3My(pTOBO! TPYOHI B Pa3paboTOK MOXKHO

HE3AITTYIIEHHON CKBAKUHE TPEOYET OYEHD BBICOKUX
Mep 6€30IMACHOCTH M BBICOKOT'O YPOBHSA KYJIBTYDBI
NPOU3BOJACTBA. TpeOOBAHMS NIPEBABIAIOTCS U K
MEPCOHANY, KOTOPBIH IPOXOAUT JOIOIHUTENBHYIO
IOATOTOBKY HA CIICIIHAJIbBHOM O60py,ZLOBaHI/II/I, nu
KIIPOrpaMMHBIM KOMIIJICKCAM, UCITOJIb3YEMbIM

npu paboTe Ha KOJITIOOMHTOBOI YCTAHOBKE.

Henb3sa roBOPUTH O BO3MOXHOCTH ITOJTHOM 3aMEHBI
TPAAULUOHHOI'O PEMOHTA UJIH IPYTI'UX CKBA’JKMHHBIX
pPaboT HA KOJITIOOMHIOBBIE, OTHAKO MOXHO
TOBOPUTDH 06 OINITUMHU3ANUHU 3ATPAT U YBCIUIYCHUU
3(pPEKTUBHOCTU IIPOBOJAUMBIX PA6OT.

YCJIOBHO PA3ZEIUTb HA YETBIPE TPYIIIDL

1. CoBeplIeHCTBOBAHUE UHCTPYMEHTOB
KOJITIOOWHTIA JIJIS1 TPOBEJCHUS
BHYTPHUCKBA>KUHHBIX OIIEPAITUIL

2. PasBuTHE TEXHOJIOTUM ITOJIyYCHUSI IAHHDBIX C
326051 CKBa>KUHBI B PE)KUME PEATIBHOT'O BDEMEHU.

3. TIpuMEHEHUE KOJTIOOUHTA B ITUKJIC
MHoOTrocTaguiHoro I'PIT.

4. BypeHwue Ha IENPECCUN.

OueHb OOIBIION O6'BEM PA6OT CBSI3AH C
PUMEHCHUEM KOJTIOOWMHI'A B MHOTOCTA/IUITHOM
I'PIT. AKTYyaJIbBHOCTD UCIIOJIb30BAHUA JAHHOM

TEXHOJIOI'UHU IIPU

Kopp.: Pacckazkure, TUApOpPaA3PLIBE
TIOKATYHACTA, OueHb bonbLion 06beM paboT cBa3aH TIACTA CBASAHA
© COBPEMCHHEIX C NPUMeHeHneM KONTIobUHra B TIPS BEETO
KOJTIOOHMHIOBBIX - C IIpO1IECCOM
EXHOMOIHSX 1 MHoroctagmmnHom [PrI1. :AKTyan bHOCTb B ——
PE3YABTATAX HX MCNOJib30BaHUA JAaHHOW TEXHOOMr MU Npun CKBaUHBL [IIHPOKO
BHEIPEHHA HA rmapopaspbiBe rjiacta CBA3aHa Nnpe>xge BCero HCTIOJIb3YETCS
O0G'BEKTAX POCCHIACKHX C NpOLEeCcCOM 3aKaH4YMBaHUA CKBAaXUHbI. KONTIOGHHT ¥ ITPH
KOMIIaHHH. MIPOBEJEHUH PAOOT

JI.[d.: ExxerogHo
OCEHBIO B MOCKBE ACCOLIMALIMEN CTIELIUAIUCTOB
10 KOJTIOOMHTI'Y ¥ BHYTPUCKBA)KMHHBIM PaboTaM
(ICOTA), LieHTpOM pa3BUTH S KOJITIOOMHTOBBIX
TexHosoruit (UPKT) u pelakiiuei HaygyHoO-
MPAKTUYECKOT'O KypHaIa «Bpems KONTIOOHUHTa»
NPOBOAUTCA MeXyHaAPOAHASA HAYYHO-
MpaKTU4YeCcKast KoHpepeH U «KomTIOONHTIOBBIE
TexHOonoruy, I'PIT, BHYTPUCKBAXKUHHBIE PAOOTHI».
JaHHOE MEPOIIPHUATHE ABJIACTCA IUIOIAKON
OOIIIEHHSI BCEX 3aMHTEPECOBAHHBIX CIIEIIUAIICTOB:

10 32PE3KE OOKOBBIX
CTBOJIOB U OYPEHHNIO MHOT'O3A00MHBIX CKBAKIH.
W HTEpECHBI IPOEKTHI IO PAOOTE B TOPU3OHTAITBHOM
CTBOJIE, KOTJJA TPOBOAAT CEJNIEKTUBHYIO O6PAOOTKY
OTAC/IbHBIX MHTCPBAJIOB.

Kopp.: Kakue oTe4ecCTBEHHBIE NPEIIIPUATH A
IIPEICTABJIECHBI HA 3TOM pBIHKE? B yem nux
0COOEHHOCTH?

JI.A.: 3Ha49a/1bHO MOHOIIOINA HA IIPOU3BOACTBO
KONTIOOMHTOBOY TEXHUKM NIpUHaexana CIIA
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u Kanaze, onHako ¢ 1999 roga poCCUUCKO-
6enopycckas I'pynna @M/ cTana METOAUYHO
3aBOEBBIBATH POCCUNCKUH PBIHOK. CEerogHsa 3To
caMasi 60IbIIAs KOMIIAHUA, TOKPBIBAIOINIAS ITIOYTH
75% NOTPEOGHOCTEN B KONTIOOMHIOBBIX YCTAHOBKAX
B PD. Takske MOXKXHO OTMETUTb POCCUUCKYIO (PUPMY
OAO dIepBOMANICKXHUMMAII», KOTOPAs IPELJIAraeT
KONTIOOUHTOBYIO YCTAHOBKY «YPaH-30», HO 3TO
€IVHHUYHBIA BAPUAHT, XOTA U OTBEYAIOLINI BCEM

TPeOOBAHUSAM COBPEMEHHBIX CEPBHUCHBIX KOMITAHUI.

EC/11 TOBOPUTB O CAMOM THOKOU TPYOE, TO cefuac
B Poccuu NCNoONb3yIoTCA TPYyObl YETBIPEX MUPOBBIX
MIPOU3BOJUTENEN: AMEPUKAHCKUX (pupM Tenaris
Coiled Tubes (Presicion Tube Technology), Quality
Tubing n Global Tubing, a Tak’ke pOCCUUCKOTO
OAO «YpanTpybmair. B nociiegHee Bpemst
o Tpy6ax OAO «YpasrTpyOMalil» CJBIIIHBI BCE
00JIEE TTOJIOKUTENBHBIE OT3BIBBI, TOBBICHIACH
UX HApabOTKA — OKOJIO 80 CITYCKO-TIO/bEMHBIX
onepanui. OJTHAKO KA4YECTBO
TPy6 MOBBICKUJIOCH 6J1aroaps
IIPUMEHEHMIO CTAIEN
MMIIOPTHOTI'O MPOM3BOJCTBA
UMOJEPHU3ALINH OO0OPY/IOBAHUSL.
YT0 KacaeTcsa OTeYECTBEHHBIX
CEPBUCHBIX KOMITAHUI, TO 9TOT
CETMEHT TOXKE OYEHD CHUJIBHO
passBuBaeTcs. JleT naTh Ha3a
Ha PBIHKE IPUCYTCTBOBAJIHN
pPOCCHUHICKHE HEPTAHDBIE
KOMIIAHUHU C UHTETPUPOBAHHBIM
CEPBHUCOM U POCCUNICKUE
HE33aBUCHUMBIE CEPBUCHBIE KOMIIAHUN. CErOAHA
HE3aBUCHUMBIX KOMIIAHUM CTAHOBUTCA BCE OOJIBIIIE,
OHHU OTJIMYAIOTCA OOJIBIION AKTHUBHOCTDBIO U
3aMHTEPECOBAHHOCTBIO B HOBBIX PA3PA00TKAX.
B 2014 rony pOCCUACKUM OTAEIEHUEM
AcCOIMaIMU CIIEUATHUCTOB IO KOJNTIOOUHTY
U BHYTPUCKBLKUHHBIM padoTaM (ICOTA) 6pl1a
YYpEXIEHA IPEMUA, KOTOPAA ABJIAECTCA POCCUMCKON
Bepcuen npemuu Intervention Technology
Award. B pamKkax 15-11 MeXXAyHAPOAHON HAY4YHO-
MIPAKTHUYECKON KOHPepeHUU «KOITIOOUHI'OBBIE
TexHonoruy, I'PIT, BHYTPUCKBAKUHHBIE pA6OTHI»
COCTOSJIOCH NOJABEJEHNUE UTOTOB U TOPKECTBEHHOE
BPY4YE€HME JUIIIOMOB JIAyPEATAM JAHHOMU
CTIEIUAIBHON NTPeMHUM. [10 UTOraM roJIoCOBaHUA
)k10pu nodeanna komnanusa OO0 «Ppak/xeT-
Boura» BHOMHUHAMY «JIydias KOMIIAHUS B
HUCIIOIBb30BAHUH KOJITIOOMHIOBBIX TEXHOJIOTUH B
Poccuun u CHI». Ha Harpajy Tak:ke IpeTEH0BAIN
OO0O «TatHEDTH-AKTIOONMHCKPEMCEpPBUC»,
O0O0 «VpanJuzaita-ITHIT», OO0 «BBT-BOoCTOK>.
OCO6GEHHOCTSIMH OTE€YECTBEHHBIX CEPBUCHBIX
KOMMAHUMH, KOTOPBIE NIPE/IATraIOT KOJITIOOMHIOBbIE
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TEXHOJIOTUH, SIBJISTIOTCS BHICOKASI MOGUJIBHOCTD U
GBICTPASI IEPECTPOMKA O] HYK/IbI KITUEHTA.

Kopp.: B KakoM HaIIpaBJI€HHH PIHOK
KOJITIOOMHIA OyJeT pa3BHBATHCA, MOKHO JTH
OKHJATh KA9Y€CTBEHHBIX HHHOBAIU?

JI.J.: B caMmOM HavaJie CBOETO MOSIBJICHU A BEICOKAS
3P HEKTUBHOCTD KOJITIOOUMHI'OBBIX TEXHOJIOTHUH
BBI3BIBAJIA Y MHOTHX HEJIOBEPUE: CIIUIITKOM CJIOXKHOU
K43aJ14Ch TOI/Ia 3TA TEXHUKA. HO mpomio Bpems, U
TENEPD «OOBIZIEHHBIE> KOITIOOWMHTOBBIE TEXHOJIOTUU
HE BBI3BIBAIOT HU Y KOT'O BOIIPOCOB, BCE IIPUBBIKJIH,
PBIHOK 2KJJET HOBBIX MHHOBAIIMOHHBIX PEIIEHUI
CJIOKHBIX 3271a4.

Bce 60mbl11e BOIPOCOB BO3HUKAET K
KOITIOOMHTOBOMY OYPEHUIO: €CJIU PAHBIIE CPEHAS
INIYOWHA CKBAXUH COCTaBsAna 3000 M, TO TENnepb
oHa gocturaet 6000 M. B TAKUX CJTOKHBIX YCIIOBUAX
HY>KHBI 1 HOBBIE TEXHOJIOTUH, U HOBA TEXHUKA.
VHHOBALIMOHHBIX PEIICHUH
JKAYT U OT BHEJIPEHUSA
MH(MOPMAITMOHHBIX
TEXHOJIOIUH IIPU IPOBEAECHUN
KOJITIOOMHIOBBIX PA6OT. TaK,
OIIEPATOP KONTIOOUHI'OBOU
YCTAHOBKH HA IIPOMBICJIE
JIOJIKEH UMETb BO3MOKHOCTD
B OHJIAMTH-PEKUME OTIPABJIATD
JIaHHBIE HA ITYJIBT COOpaA
MH(pOPMALITNU MEHE]TKEDY,
KOTOPBII CUAUT B O(pHCE.

Hymaro, pazsurue
KOJITIOOMHI'OBBIX TEXHOJIOTUH Oy/IET CBSI3aHO
K4K C BBE€JICHUEM B PA3PA6OTKY HEOOIBIINX
MECTOPOXKAEHUN, TAK U C OCBOEHUEM APKTHYECKOTO
menb@a.

AKTYaJIbBHBIMU ABIAIOTCA PA3PAOOTKH TEXHOJIOT U
U TEXHUKH IPOBEJIEHUA PEMOHTHBIX Pa60OT
(KPC). B TEXHONIOTUAX OTAENBHBIN BOIIPOC
CBAI3aH C Pa3paA00TKOIN XUMUYECKHUX PEATEHTOB
JUIA IPOBEAEHUA JAHHBIX pa6oT. Ham Hay4HO-
06pPa30BATENBHBIN HEHTP «[IpOMBICIIOBASI XUMU >
npu PI'V Hedpru 1 raza um. 1. M. 'ybkuna paboraer
CO MHOTMMHM CEPBUCHBIMHY KOMITAHUAMH 10O
Pa3paboOTKE XUMUYECKHUX PEATEHTOB U TEXHOJIOT U
JULSL KOJITIOOUHTI'A. KONTIOOMHT-yCTAHOBKHU JAI0T
MHOTO BO3MOYKHOCTEH /14 IIPOBEAEHUA Hoee
CEJIEKTUBHOI'O U 4JIPECHOTO BO3/EHCTBUA HA TIACTDI
K4K 10 CTUMYJIALIAH, TAK U IO U30JIALIAN BOJ, YTO
MNPUBOJUT K YIYUIIEHUIO KAYECTBA KJIACCUYECKHUX
TexHonoru KPC.

Tlepsas nyoaurxaus UHmMepesro: HayuHo-
MeXHUHECKULL U NPOUIBOOCNBEHHBLLL HCYPHATL
dazoeasn npomuluieHHOCmes», Ne 5, 2015. ©
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MHHOBAILINN

OTEYECTBEHHBIE MHHOBAIIMOHHBIE PASPABOTKH

Texnonozuneckasn naamgpopma <lexnono2uu
0006011 U UCNONLI0BAHUA Y271e6000P0006> ('TT1
ATIHY>) asasemcs popmoti 20CY0apCmeeHo-
UACMHO20 NAPMHEPCmeda 20Cyoapcmed, busrnecd
U HAYUHO-00PA306AINENBHO20 COOOULECMEA OJIA
nPOBeOCHUS MeXHOJO2UHECKOU MOOCDHUSALUL
POCCUTICKOLL SKOHOMUKILL, G MAKICe UHCITDYMEHINOM
POoPMUDPOBAHUA HAYUHO-TNEXHUMECKOLL U
UHHOBAUUOHHOLL NOJIUMUKU 8 OONACIU 000bIYLL UL
UCNOSIB30BAHUSL Y2 1e6000DO00S.

[1o0 s2uooti TI1 <I7THY»> cocmagaen «Kamanoe
UHHOBAUUOHHBLX PA3DAOOMOK», AGMOPbLL KOMOPBLLX —
npeocmasumeni PocCUILCKOLlL 8Y306CKOLL U
ompacesoll HayKu.

HayuHO-npakmureckuti #CYPHaL <Bpems
xonmroburza. Bpems I'PID, A61810UUilca Y HACIHUKOM
TTI <I7THY», npeocmaesifienm GHUMAHUIO YUMAameneti
BLLOOPKY U3 KaAMAan02a UHHOBAUUOHHBLX
Daspabomor», 8 KOmopy1o B0ULNIU AHHOMALUUL
MEXHOJIO2ULL, JLCHCAULUX 8 INCMAIMUHCCIOM
n0se USOAHUA: HANPABIeHHBIX HA NOBLLULCHILE
Heghmeomoau NIACINOS, UHMEHCUPUKALUIO 000bIYU
HegbmiL u 2asa, paspabomxy mpyoHOU36AeKACMbLX
3anacos )21e6000P0008, DeMOHMHO-USONAUUOHHBLE
pabomut u ozparurerie 6000NPUMOKA.

C noanoti 6epcuert Kamaio2a MONCHO
O3HAKOMUMBCA, NOCemus catim TexHono2uueckori
naamg@opmor <Iexro102uL 000bL4LUL U UCHOTB30BAHUA
Y271e6000P0006» WWW.LP-1iNng.ru.

TEXHOJIOI'MA OCBOEHWA
TPYIHOMI3BIIEKAEMbBIX

SAITACOB YITIEBOAOPOJHOI'O

CbIPbA, [TPUYPOYEHHDBIX K
HU3KOITPOHUITAEMbIM KOJUIEKTOPAM
PyxoBoaurens: A.B.JIoGyceB.

MaTteHT N2 2490437 20.08.2013 «Cnocob pa3paboTku 3anexen
yrneBopopofoB». ABTopbl: A.B. Jlobyces, M.A. Jlobyces,

A.B. Cn3os, lO.A. BepTuesel,.

Pry He¢ptv v rasa um. V.M. [ybkuHa

AKTYaJIBHOCTB pa3paboTku. Hactosimas
pa3paboTKa UMEET BAXKHEUIIEE HAPOJHO-
XO3SIUCTBEHHOE 3HAYEHUE, T.K. HATIPABJIEHA HA
YBEJIMUYEHUE PECYPCHON 623BI YIVIEBOJOPOAOB
JUISL yCTOMYHUBOI'O PA3BUTHS HEPTAHON U IAa30BOU
oTpacJiiert Poccun. Pe3ynbraTsl IPOBEJECHHBIX
UCCJIENOBAHUN IOCTYKAT OCHOBOMU JJIS PA3BUTH S
HMHHOBAIITHOHHBIX TEXHOJIOTUH OCBOCHHS U
MIPOMBIIIJIEHHOU Pa3pabOTKHU TPYTHOUSBIEKAEMBIX
3aI14COB yITIEBOAOPOJOB. B HacTOsAIIIEE BpEMS BCE
00JIe€ BO3PACTAET JOJIS TPYLHOU3BIEKAEMBIX
3aI14COB YITIEBOAOPOJIOB B OOIIEN CTPYKTYyPE
3anacoB Poccurickon Penepanuu. Beimonnenve
UCCJIENOBAHUN B O0JIACTU PA3PAO6OTKH
TEXHOJOTUHN NOBBIIICHU S PE3YABTATUBHOCTU
3P PEKTUBHOI'O OCBOECHUS 3AJIEKEM, COACPKAINUX
TPYJIHOU3BIIEKAEMBIE 3A11ACHI HEPTH, — AKTYAJIbHAA
npobisieMa, Tpebyroas HaydHO OOOCHOBAHHOI'O
noaxona. TexHu4eckas OCHAIEHHOCTD,
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KBaJTU(PUKALUA COTPYTHUKOB, UMEIONTUCSA

ONBIT PA0OT U HAJIMYHE UH(MPOPMAITUOHHOI 6A3bI

MO3BOJIAIOT PEMIATH JJAHHBIE ITPOOJIEMBI HA YDOBHE

MHPOBBIX CTAHIAPTOB.

Onucanue (CyTsh pa3padoTKH). B ocHOBY
TEXHOJIOTUHU MOJIOXKEHA 32/1a49a CO3/JaHUS
BBICOKO(D(PEKTUBHOI'O METO/A PA3PAOOTKH
MECTOPOXKIEHUN YITIEBOJOPOAOB, TPUYPOUYEHHBIX
K HU3KOIIPOHHUIA€EMBIM TEPPUT'€HHBIM
KOJIJIEKTOPAM C ITOBBIIIEHHBIM COAEPKAHUEM
INIMHUCTBIX (Ppakui. [Topojbl, cOCTOAIINAE
U3 IPEUMYIIECTBEHHO HU3KOIIPOHUIIAEMBIX
TEPPUTEHHBIX ITOPOJ-KOJIEKTOPOB C ITOBBIIIEHHBIM
COZIEPKAHUEM INIMHUCTBIX (PPAKIIULM, TPU
B3AMMOJECHUCTBUH C BOJOU «Pa30yXaroT», 4TO
MPUBOJAUT K ITOJIHOU NOTEPE (PUNBTPALMOHHOM
CITOCOOHOCTH, U3-34 YETO IPUMEHEHUE OOBIYHO
HUCHOIB3yEMBIX CIIOCOOOB 3aBOJTHEHUA /11
HOAAEPKAHUA IIJIACTOBOTI'O JABJIEHUA U BBITECHEHU A
HEPTHU HEBO3MOXKHO. Pa3paboTaHHbBII CIIOCO6
3AKJIIOYAETCA B UMITYJIbCHOM IIUKINYECKOM 3aKAYKeE
B [1€JIEBOM IIJIACT I'a3a IIONEPEMEHHO B XKUJIKON
U ra3zob6pa3Hoii dpaszax. B nepsoii pase nukiia
MOBBIIIEHUS IIACTOBOT'O JABJIEHUA B IPOAYKTHUBHBIN
(L1eJ1IEBON) TJIACT 3aKAYMUBAETCA 1O, 1ABJIEHHUEM
ra3 10 CTA0UIN3A1IUH 1€OUTOB HEPTHU B COCEIHUX
JOOBIBAIONIUX CKBAXKUHAX. [TpU MOHMKEHNH
JIEOUTOB B IIJIACT 3aKAYHUBACTCS CKUKCHHBI I'a3,
Ja10MMUH 3(PPEKT NOPIIHEBOI'O BBITECHEHU, 1O
JOCTHKEHUS IEOUTOB IOOBIBAIONTUX CKBAXKIH
MJIAHUPYEMOT'O YPOBHS, IOTOM BHOBbB 3aKA4HUBAECTCA
ra3 B Ia3000pa3HOI (ase.

ITprMEHEHHE JAHHOT'O CIIOCO0A TO3BOIUT
n36eXaTh IPOOJIEM, CBA3AHHBIX C pA30yXaHUEM
IVIMHBI U3-34 PEAKLIMU C BOJOU, YBEJTUYUT
KO3 (PUIUEHT U3BJICUCHUA HEPTU 34 CUET
MOPUIHEBOI'O BBITECHEHU A CKUKEHHBIM I'd30M,
0b6eCTIeunT NOJ/IepP KaHUE IITACTOBOIO JABJICHUSA HA
HEO6XO/IMMOM YPOBHE U YIIyUIIECHUE PEOJIOTUUECKUX
CBOMCTB (YBEJIUYUT IIOABUKHOCTD) HACBIIAIOMIECH
MJ1ACT HE(PTU B PEKHUME CMEITHBAIOMIEIOCS
BBITECHECHUSL.

ITocTaByieHHAS 33/1a49a JOCTUTAETCS TEM, UTO
334Ka4Ka CKMKEHHOTO I'a332 O0ECIIECYHNBACT:

- NOAJAEPKAHUE IJIACTOBOTO JIABJICHUS HA
HEOH6XOIMMOM /17151 3(P(HEKTUBHON pa3pabOoTKU
YPOBHE;

- TOPIIHEBOE BBITECHEHUE IIJIACTOBOM HEPTHU
33KaYUBAEMBIM C3KMKEHHBIM I'a30M;

- 1pu (Ha30BOM NEPEXOE U3 CKUKEHHOTO ra3a
B I'a3006pPa3HOE COCTOSIHUE OH PACTBOPSIETCA B
ITACTOBOM HE(MPTH, TEM CAMBIM YBEJIUYUBAS €€
[O/IBU>KHOCTD;

- 1pu (Ha30BOM EPEXOJE 34 CUET YBEIUUECHUS
06’b€MA I'a32 B IOPOBOI CPEJIE BOZHUKAET
JIOTIOJTHUTEJIBHOE J1aBJICHUE.

IIpennoXKEHHBIN CIOCO6 NO3BOAET JOCTHYD
MaKCUMAJbHOTO 3((peKTa Ipu pa3zpaboTKe
TPYAHOU3BIIEKAEMBIX 32M1ACOB U3 3AJI€3KEH HEPTH,



IPUYPOYEHHBIX K HU3KOIPOHHUI[AEMBIM TOPOJAM-
KOJUIEKTOPAM.

KoHKypeHTHBIC IPpENMYyIeCTBa (LEHHOCTD,
YHHKAJIBHOCTB). BoicOKast 3(pPEKTUBHOCTD
Pa3pabOTKU CBA3aHA C 3AKAYKOH B IIJIACT
MHOIyTHOI'O I'd34, YTO MO3BOJISIET PEMIATD HE TOJIBKO
TEXHOJIOTHMYECKHE, HO U SKOJIOTUYECKUE TPOOIEMBI.

IIpuMepsl IPUMEHEHUS (PEATUIALHH).
JanHas pa3zpaboTKa UCIIONb3YETCS IPU OLICHKE
JIOTIOJTHUTEIBHBIX OO'bEMOB YITIEBOAOPOJIHOTO ChIPbS
CTPAaHBI 34 CYET BOBJICYECHUSI B IPOMBIIIIJIEHHOE
OCBOCHME HETPAJITUITUOHHBIX HCTOYHHUKOB
YITIEBOJOPOIHOTO ChIPbA.

CITOCOB OBPABOTKH ITPU3ABOMHON
3OHDbI TEPPUTEHHOI'O HEOTAHOI'O
ITJTACTA

PykoBoaurtenn: M.K. Poraues.

MNaTteHT PP N22414290 oT1 07.09.2010; MaTeHT P N2 2359002

ot 14.11.2007.

®epepanbHoe rocygapcTeeHHoe brogxeTHoe obpaszoBaTesnbHoe
yupexaeHue BbIcLIero npogeccoHanbHoro obpasoBaHus
«HaynoHanbHbIN MUHEpPanbHO-CbIPbEBON YHUBEPCUTET
«[OpHbIVI»

AKTyaJIbHOCTH Pa3paboTKH. M306peTeHue
OTHOCUTCS K He(PTETOOBIBAIONIEH
OPOMBIIUIEHHOCTH, B Y4CTHOCTH, K CIIOCOOAM
UHTEHCU(PUKAITUU JOOBIBAIONUX HEPTAHBIX
CKBaKMH C UCITOJIb30BAHUEM PAZBEJAIONUX
BEIIECTB, U MOXKET OBITH NCIIOIB30BAHO IIPHU
06pabOTKE NPU3AOOHOM 30HBI ITTHHOCOACPKAIIETO
TEPPUTEHHOTO IJIACTA.

Onucanue (CyTh pa3padboTkH). B crioco6e
06pabOTKH NPU3A60MHON 3ITHBI IIACTA IEPE]
34KA4YKOM KMCJIOTHOT'O PACTBOPA CKBAXKUHY ITTyIIaT
PacTBOPOM I'H/IPOKCH/IA MEJIOYHOTO METAA C
JIOGABIEHUEM XJIOPU/IA KAJIUS U/UJIU HATPUS B
konuuectBe 0—35 Mac.% A1 ToJI60Pa ONITUMATIBHOM
IJIOTHOCTHU COCTAB4, 3aTEM B CKBAXKUHY 3AKAUYUBAIOT
BOZAHBINA PACTBOP, COAEPKAIINI 4—8 MAC.% COJIAHOMI
KUCIOTHI 1 0,5-1,5 Mac.% (PTOPHUCTOBOJOPOJHOM
KUCJIOTHI C JO6ABICHHUEM JUHATPUEBOU CONU
STUNEHAUAMUHTETPAYKCYCHON KUCIOTHI (TPHUJIOH
«B») B xonmuuecTse 0,01-0,5 Mac.% qoAenuICyIb(aTa
HaTpuA B Konnuectse 0,01-0,1 mac.%, mocae gyero
MPOU3BOAAT 3dAKAYKY B IUTACT BOJAHOI'O PACTBOPA
rugpododmsaropa HI-1 KOHLIEHTpauu
0,01-2 mac.%.

KoHKypeHTHBIC IPpENMYyIIeCTBa (IEHHOCTD,
YHHKAJIBHOCTB). [10oBbIITICHUE 9D(PEKTUBHOCTU
06pabOTKHU NPHU3A60MHON 30HBI IJIACTA 32
CYET NPEeJOTBPAMEHNA OCAJKOOOPA30BAHUA
MIPOAYKTOB PEAKIINH PACTBOPA COISAHOM U
(PTOPUCTOBOJOPOJHOU KUCJIOTHI C IIOPOLOH
OpU3a60MHON 30HBI IIJIACTA, CHUKEHNE
OOBOAHEHHOCTH IPOAYKIIUU CKBAXKUHBI 34 CIET
MOJU(PHUKALINA CMAYUBAEMOCTH ITOPOABI KOJIJIEKTOPA,
YBEJIMYEHUE IPOYHOCTHU ITOPHUCTOM CPENIBI 34 CYET
NIPUMEHEHU A T'HIPOPOOHBYIONIETO PEATEHTA.

IIpumeHenue ruapododbusaropa HI-1
CIIOCOOCTBYET YMEHBIIECHUIO Je(POPMALIIU TOPHOMH
HOPOJbI, BBI3BAHHOM HATIPSAXKEHHBIM COCTOSHHEM,

4 TAKOKE CHUDKEHHIO KOJIMYECTBA MEXAHUYECKUX
MIPHUMECEN B IPOAYKIIMU CKBAXXUHBI M, TAKUM
06pa30M, YBETUYHUBAET CPOK CIIYKOBI ITOJI3EMHOIO
CKBaKMHHOT'O OOOPY/IOBAHHSL.

IIpuMmepsl HPUMEHEHU A (PEATUIAINN).
DKCIIEPUMEHT IO OLIEHKE U3MEHEHU A IIPOYHOCTH
HACBHIIIEHHOMN I'OPHO ITOPOABLI IPOBOAUIIN HA
06pPAa31[AX IECYAHUKOB OJTHOTO U3 HEPTAHBIX
MECTOPOXJeHUN 3anaHou Cudupu. [IposeieHbI
J1a60pATOPHBIE UCTIBITAHUS HA 06a3€ HallMOHAJIbHOI'O
MHUHEPAIBHO-CHIPHEBOI'O YHUBEPCUTETA «[OPHBII».

KOMITJIEKCHBIE TEXHOJIOT'MHA
MHTEHCHUPUKAILIMHN IOBbIYN
HEDPTU HA MECTOPOXKIEHMAX
CTPYIHOHM3BJIIEKAEMbIMHA
3AITACAMU HEOTHU

PykoBoaurtenn: A.A. MordyanoB, M.K. Poraues,

A.B. MakcroTuH, P.P. XycanHOB.

®epnepansHoe rocyaapcTBeHHoe bogxeTHoe obpa3oBaTesibHoe
yypexpgeHue BbicLUero I'IpOdJeCCI/IOHaJ'IbHOI'O O6pa3OBaHMﬂ
«HaunoHanbHbIV MUHepanbHO-CbiPbEBOU YHUBEPCUTET
«TOpHbIN».

AKTYyaJIbHOCTH Pa3paboTKu. Ha ceroiHsAmuumn
JIEHDb OJJHOM M3 AKTYAJIbHBIX 33/1a4, CTOAIINX IIEPET,
He@TEra3oBOH MPOMBIIIIEHHOCTBIO CTPAHBI,
SIBJISIETCS [IOMCK HOBBIX 3HEPTrO3(P(HEKTUBHBIX
TEXHOJIOTHH JOOBIYH, KOTOPBIE IO3BOJIAT ITOBBICUTh
TEXHUKO-9KOHOMHYECKHUE NTOKA3ATEIN PA3PA6OTKHA
MECTOPOXK/JIECHUI C TPYTHOU3BIEKAEMBIMHA
3antacamu Hedptu (T3H). B mocneHue rojsl B
O61IEN CTPYKTYPE POCCUMCKUX 34I1ACOB HEPTU
CYIIECTBEHHO YBEJINYMIIACD I0JIS1 MECTOPOXKICHUH
¢ T3H. BBOZ HOBBIX 3aJIEXKEH B 9KCILTyaTALIUIO HE
MOJKET B IOJTHOM Mepe OO6ECIEYNTD BOCIIOTHEHUE
MU3BJIEKAEMBIX 341TACOB U KOMIIEHCUPOBATD TEKYIIEE
aJIcHUE JOOBIYU Ha GOIBIIMHCTBE MECTOPOXKACHUI.
BBOgMMBIE B Pa3pabOTKY HOBBIC 3AJIC3KH, KAK
IIPABUJIO, IPE/ICTABICHBI HU3KONPOAYKTHBHBIMH,
HEOJHOPOAHBIMU, HU3KOIIPOHHUIIAEMBIMU
KOJUIEKTOPAMH, 4 TAKXKE 3aJIEKAMHU HEPTEN C
AHOMAJIBHO BBICOKOI BA3KOCTBIO. B TO e Bpema
norpeodnenue HepTu U raza B Poccun u mupe
YBEJIIMYHUBACTCS C KAXKIBIM rofioM. CHHKEHUE JIOIH
AKTHBHBIX 3311ACOB, BOBJIEUECHUE B PA3PAOOTKY
mecTopoxaecHuH ¢ TXH 1 nepexo]; 60IbITUHCTBA
IKCILTYaTUPYEMBIX MECTOPOXKAEHHUHN B ITO3/JHIOIO
CTAAUIO Pa3pabOTKU TPEOYET IMONCKA U BHEIPEHU S
HOBBIX BBICOKO9(D(PEKTUBHBIX TEXHOJIOI' U
HoBbIIEHUA HeTeoTnadu 11actos (ITHIT). B ceazu
C 3TUM NIPOOIEMA YBEITUYEHM S ITIOJTHOTBI U3BJICUYCHUS
YIVIEBOAOPOAHOT'O ChIPbsS U3 MPOAYKTHUBHBIX IIJIACTOB
MECTOPOXAECHUN, HAXOAAINXCA HA TO3/THEN
U 3dBEPIIAIOIIEH CTAUN PA3PAOOTKH, 4 TAKIKE
MecTopoxaeHur ¢ T3H apisgeTca KpaHe aKTyaaIbHOM
U IIPUOPHUTETHOM.

Onucanue (CyTh pa3paboTkn). CynHOCTb
TEXHOJIOTMH 3AKJIIOYAETCS B UICTIOTb30BAHUU
Pa3paboOTAHHOIO CKBAXKUHHOTI'O FT€HEPATOPA
YIIPYTUX BOJIH, OTHOCAIMIETOCA K (PU3UYECKUM
METO/]aM NOBBIIEHU A HE(PTEOTAAYH I1JIACTOB,
COBMECTHO C (PU3UKO-XUMUYECKHUMHU COCTABAMU
(ITAB, mes104u, HOJIUMEPDI) HA PA3IUYHBIX CTAUAX
Pa3pabOTKNU HEPTAHBIX IKCILIYATAIMOHHBIX
OO'BEKTOB, HAIIPABJICHHBIX HA UHTCHCU(PUKALTUIO
IIPUTOKA YITIEBOJJOPO/IOB HA MECTOPOXK/ICHUAX
C TPY/THOU3BJICKAEMBIMH 3a11ACAMU, B TOM YUCTIE
06pPabOTOK TOPU3OHTATBHBIX CKBAKHH.

DPdeEKT OT BHEAPEHUS:

- BOCCTAHOBJICHUMC U YBCIIMYCHUC IIPOAYKTUBHOCTN
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U IPUEMHUCTOCTHU CKBAKHH,

- YBEJIIMYEHUE AEOUTOB JOOBIBAIOMUX CKBAXKUH 32
CYET KOMOMHHUPOBAHHOT'O BO3/ICHCTBUS;

- YBEJIMYEHME KO3(MP(PUIINEHTA BBITECHEHUS HEPTHU.

Pucynox 1 - Yempoiicmaeo ona oopadoomxu
20PU3OHMANBHBLX CKEANCUH

1 - wcecmxuii zeogpusuneckuii Kadenv;

2 — KOPnYyc CK8aNCUHHOZ20 npuodopa;

3 - ymnosncumend 8b1COK020 HANPAICCHUA;
4 — anexmpuueckuil paspaoHur; 5 — 6bICOKO-
BONMHBLL ANCKMPOO UYUAMENA;

6 — HU3KO0BOILIMHBLIL I1EKMPOO U3Ryuame-
aA; 7 — cxema ynpaenenusn pa3paoom Hako-
numena IneKmpuueckon Inepzuu;

8 — Konoencamopul; 9 — ypasnusaroujue
npoeoaounsie pesucmopunot; 10 — uenmpamo-
Dpoi; 11 — epawaronjuiica 610K kopnyca;

12 — ymasxnceaumens

TEXHOJIOTVS CO3OAHMS
OPMEHTHMPOBAHHOM TPEIIVHDBI I'PI1

PykoBoauresns: J0.A. KamHHUKOB.
lMepMckuvi HayMoHabHbIV MCCeL0BaTENbCKUM
nonutexHu4eckuv yHusepcuteT (MHUTTY)

AKTyaJIBHOCTH Pa3paboTKH. B iociesHee BpeMs
LI POKO OOCYKAAIOTCA METO/BI HAIIPABJIEHHOT'O
T'UJPOPA3PHIBA IJIACTOB, T.€. METObI CO34AHUSA
TpewmuH I'PII ¢ 3apaHee 3aJaHHBIM HAIIPABJICHUEM.
O4YEBUTHO, UTO B 3TOM CIy4ae 3(PPEKTUBHOCTD
OIlEPALUU I'NAPOPA3PHIBA INIACTOB JOJIKHA BBIPACTH.
JeACTBUTENBHO, €C/IN YIACTCA 331aTh TPELIUHY B
HY>KHOM HaM HAIIPABJIEHHUH, TO PEMIAIOTCS BOIPOCHI
BOBJIEYEHUS B PA3PAOOTKY OCTATOYHBIX 3AI1ACOB
YIJIEBOJIOPOJOB, HAXOASAIINXCS B HEBBIPAOOTAHHBIX
YACTAX, PEMIAIOTCA BOIIPOCHI HATIPABICHUS TPEIIUHBI
I'PIT OT O6BOJHEHHBIX YYACTKOB U PEIIAETCS €IIE
LENBIA DA JPYTUX IPOOIIEM, UMEIOMUX OOJIBIIOE
IIPAKTUYECKOE 3Ha4YeHue. Miess OpueHTUPOBAHHOIO
I'PIT TECHO CMBIKAETCA C UAEEN OJJHOCTOPOHHETO ['PT],
4 TAKXKE C uJeel ITIOBTOPHOI'O OPUEHTUPOBAHHOI'O
I'PTI, peannzanyiss KOTOPOI'O OOEMAET TAKKE OTKPBITh
Py HOBBIX HATIPABJIEHUI B MTOBBIIIEHUN HEPTEOTAAIH
IIACTOB U MOBBIMEHUH 3(PPEKTUBHOCTH
HedTEAOOBIUH B IIETIOM.

Onucanue (CyTb pa3padorku). OnHUM
U3 LIEHTPAJIbHBIX BOIIPOCOB IIPH PEATTU3ALUN
opueHTupoBaHHOro I'PIT ABJIAETCA 3HAHUE
MIPUPOJHOTO NOJIA HATIPSAKEHUI U TEOMEXAHUYECKUX
XAPAKTEPUCTUK OO'beKTa. Harmpasienusiri I'PIT
BO3MOKEH TOJIBKO B IIPOAYKTHUBHBIX OO'BEKTAX,
XAPAKTEPUSYIOMNXCA OMU3KUMU 3HAYEHUAMU
TOPU3OHTAJIbHBIX KOMIIOHEHT ITOJI HATIPSKEHUI.

B uenom naesa opuentuposannoro I'PIT csopurca K
CO3JJAaHUIO CUCTEMBI IEP(POPALTMOHHBIX OTBEPCTHUH
WA KAHAJIOB PAAHUATIBHOTO 6ypEHUA B IPOAYKTHBHOM
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OO6BEKTE, OPUEHTUPOBAHHBIX CTPOI'O B OJJHOI
BEPTUKAJIBHOM IVIOCKOCTU. [Ipn 3TOM paccTosaHue
MEX/AY KAaHAJIAMU (OTBEPCTUAMM) OIIPEAEIACTCA HA
OCHOBE I'€OMEXAHUYECKUX PACUETOB. TEXHOIOr U
PacYeTOB CBOAUTCA K PACUETAM CIEAYIOMUX TATIOB
Pa3BUTUA TPEIIHHBL

1. Onpenenennsa COOTBETCTBYIOIIETO ONITUMAJIBHOI'O
PACCTOSHUSA MEX/Y MAJIBIMHA OOKOBBIMH KAHAJIAMH
B 3aBUCUMOCTH OT CyIIECTBYIOMUX F'OPHO-
TEXHUYECKUX U TEOMEXAHUYECKUX YCJIOBUN U
HUCXOJHOTO MOJISA HAIPAXKEHUA B TOPHOM MACCHUBE,
KOTOPOE O6ECTIEYNBAET UX B3AUMOJEUCTBHE U
MIOCJIEAYIONIEE BOSHUKHOBEHUE PA3PBIBA MEXKY
OTBEPCTHUAMMU.

2. OnpepeneHue pacCTOSHUS MEXIY IBYMs
CUCTEMAMU TPEMINH, CO3JAHHBIMH IIPU ITOMOIIN
OOKOBBIX KAHAJIOB, KOTOPOE OOECIIEUYNBAECT
pa3BUTHE MATUCTPATBHOM HEYCTONYUBOI
(HEPABHOBECHOI) TPEMUHEBI IIO BCEMY PA3PEZY
B 3aBUCUMOCTH OT CyIIECTBYIOMUX F'OPHO-
TEXHNYCCKHUX U I'€COMEXAHNYCCKUX yCJ’IOBI/Iﬁ %t
HUCXO/HOT'O ITIOJIs1 HAIIPSIKEHUH B TODHOM MACCUBE.

KOHKYpEHTHBIE IIPEHMYIIECTBA (IEHHOCTD,
YHHKAJIBHOCTB). [Ipe/iraracmas TEXHOIOT UL
MOJKET OBITh UCIIOIb30BAHA HA BCEX TEPPUTCHHBIX
MPOAYKTHUBHBIX OOBEKTAX, XaPAKTEPUIYIOMIHUXCS
OJIM3KYMMMU 3HAYCHUSAMHU I'OPU3OHTAIBHBIX KOMIIOHEHT
T10JIA HATIPSIKEHUI.

0,9<03/61 <1,0.

IIpuMepsl IpHMeHEeHHA. OIbIT peAIN3ALUN
OPUEHTUPOBAHHOTO I'PIT 6B TOTyY€EH B
TEPPUTCHHBIX KOJUIEKTOPAX HA CKBAKUHE Ne 967
MOCKYIbHHCKOI'O MECTOPOXKAEHUA U HA CKBAKUHE
Ne 268 BaTbIp6aMCKOrO MECTOPOIKICHUS
000 JIYKOWJI-TTepmb», B HacTOsIIIEE BPEMS
NPOAOIKAIOTCA uccaenoBanus v OITP 1o janHon
Temaruke Mexy OO0 JIYKOWUJI-TlepMb»
IlepMCKHM HALIMOHAJIBbHBIM UCCJIEAOBATEIbCKUM
MOJIUTEXHUYECKUM yHUBepcuTeToM (ITHHUITY).
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Pucynok 2 — Pazeumue 30nMuxKpoceiic-
MUUECKOU aKMUSHOCMU nPpu npoeeoenun
opuenmupoeannozo I'PIT

TEXHOJIOTMA OPUEHTHUPOBAHHON
LLIEJIEBOV TH/IPOITECKOCTPYHTHON
TTEPOOPALIMY (ILIITIIT)

PyxkoBoaurenn: H.HU. KpeicuH.
lMepMckuvi HayMoHabHbIV UCCeL0BaTENbCKUM
nonutexHu4eckuv yHusepcutet (MHUITY)

AKTyaJIbHOCTH Pa3pabOTKH.
I'mpoauHAMHYECKAI XAPAKTEPUCTHKA IPU3A60MHON
30HBI I1acTa (I1311) 3aBUCUT OT LEJIOTO psALa
(PaKTOPOB U B TEUEHUE BCETO NEPHOJA SKCIIITYATALIUU
CKBAXKUHBI IOCTOSIHHO MeHseTcCs. Haubonbmue
U3MEHEHUA IIPOUCXO/AT BO BpEMS IEPBUYHOTO



BCKDBITUS IIJIACTA, KOTJJA IPOUCXOAUT HAPYIIEHUE ET'O

PAaBHOBECHO-HAI'PYKEHHOI'O COCTOAHUS.

Ilop AENCTBUEM TAKHUX BBICOKHX HATPY30K
U ponpoBOgHOCTD 1311 CyleCTBEHHO CHUKAETCA
34 CYET CMBIKAHUS MUKPOTPEIIUH B IOPOBO-
TPEIMUHHOBATOM KOJUIEKTOPE.

CaMBIM PACIPOCTPAHEHHBIM BUJIOM BTOPUYHOTO
BCKDBITHUS ABJISAETCS KyMYJIATUBHAS IEPPOPALIUS,
KOTOPAas XapaKTEPUIYETCSA HEOOIBIINMU 3aTPATAMU
CPEACTB U BDEMEHU, HO UMEET PsAJ] HEJOCTATKOB:
HAPYIIAETCA LIEJJOCTHOCTD LIEMEHTHOI'O KAMHS,
OILJIABJISIETCS NTOPO/1A, HAOIIOLAETCS HEOOJIBIIIOE
paccrosHue NPOHUKHOBEeHM B OI13.

Haub6onee 3(ppeKTUBHBIM METOAOM BTOPUYHOT'O
BCKDBITUS U PA3TPY3KH IPOJYKTUBHOTO IIJIACTA
ABJIAETCA EJIEBAA TUIPONECKOCTPYHHAA
nep@opanus, 3aKI0YAIONAsaC B CO3JaHUN YETBIPEX
BEPTUKAJIBHBIX TUAMETPAIBHO IPOTUBONONIOKHBIX
IIEJIEN, CMEMIEHHBIX IO BBICOTE OTHOCUTENBHO JIPYT
ApyTa.

Onucanue (CyTb pa3padorku). Oreparunio
10 IIPOBEACHUIO LIEIEBOM IMAPONECKOCTPYMHOM
nep@Oopauu MOXHO Pa36UTh HA TPU STAIA:

1. IToaroroBuTenpHbie padoTh! K IITTITT.

2. Ilposenenue HITTITI.

3. 3akmounTensHble paboTel nocne HITTIIIT
B ommnune oT MEXAaHUYECKUX U

TUAPOMEXAHUYECKUX METO/IOB IIEJIEBOM

nepdopanuu, npu HII'TIIT HE TpOpPE3aI0TCs

IIEJIEBBIE OTBEPCTUA B OOCAHOM KOJIOHHE.

e GOpMUPYIOTCA IIPU PAZNHUIHBIX PEKMUMAX

TEXHOJIOIMYECKOTO IIPOLIECCA TOJIBKO 34 CYET

TUJIPOIIECKOCTPYHUHOTIO BO3JEUCTBUA B 30HE

NPOAYKTUBHOI'O MHTEPBAJIA.

B ¢BA3M € Pa3BUBAIOIINMCS HAIIPABIEHUEM
peann3anuy TEXHOJIOTMU OPUEHTUPOBAHHOTO
I'PIT BCTaeT BOIPOC HEOOXOJUMOCTH PA3PAOOTKHU
U IpUMeHEHNA opueHTUpOoBaHHON LITTIN npu
BTOPUYHOM BCKPBITHUU ITPOAYKTUBHBIX IIACTOB
JUIA TIOATOTOBKH CKBAKUHBI K ITPOBEJECHUIO
opueHTupoBaHHOIo I'PIT B Oygymem.

CymHocTb Metoza LITTIIT 3aknroyaeTcs B
CIIEAYIOMIEM:

- BBICOKOCKOPOCTHAA 3aTOIJIEHHAA CTPYS JKUJKOCTH
C IIECKOM, UCXO/AAINAA U3 COTIE] aTrapara (B
JaJbHEHIIEM — I'UAPONEP(OPATOP) B HAIIPABICHUN
CTEHKH CKBAKUHBI IO JaBieHueM 15—30 MI1a
MHTEHCUBHO PA3PyLIAET B 32JlAHHOM HHTEPBAJIE
T13IT meTasn 06cagHOM KOJTOHHBI IIEMEHTHOE
KOJIBLIO Y IIOPOJY, CO3aBasl KAHAJI, II0 KOTOPOMY
IIPOUCXOJUT COOOLIEHUE CKBAYKUHBI C IIJIACTOM;

- IITI'TIIT mpousBoAXUTCS NEPPOPATOPOM C
VIIPABJISIEMBIM C IIOBEPXHOCTH KJIAIIAHHBIM
MEXAHU3MOM, LIS 4ET'O IIOCIEJHUN CITYCKACTCA B
CKBAXKMHY HA PACYETHYIO INIyOUHY. B KOMIIOHOBKY
BKJIIOYAETCS [IEPEBOAHUK C CEIJIOM IO/ AP JJIS
OIIPECCOBKU U PEIIEPHBIN MATPYOOK.
KOHKYpEHTHBIE IPEUMYIeCTBA (IIEHHOCTD,

YHHKAJIbHOCTE):

1. IckJ1I09eHNE BBICOKUX HMITY/IBCOB JIABJICHUS IIPU

IIPOBEAECHUHU NIEP(POPALINU.
2. O6ecneuyenne coxpaHHOCTU PEC NPOAYKTHUBHBIX

IJIACTOB.

3. IToAroTOBKA CKBAXKWHBI K [IPOBEACHUIO
OpHeHTUPOBAHHOIO I'PIT B 6yayiem.

4. MHOTI'OKPATHOE 10 CPABHEHUIO C [ PYI'UMU
METOAAMU IIEPPOPALIUH YBEIUUCHUE ILIOALU
BCKPBITHUA ILJIACTA (JO 8 pa3 u 60i1€ee).

5. fIBs€TCA €AMHCTBEHHBIM METOOM, IIO3BOJIAIONIUM
CHATB HAIIPSIKEHHOE COCTOSTHUE IIOPO/L B
IIPUCKBAKMHHOMN 30HE, YTO CLIOCOOCTBYET
noBbleHUIO PEC U IIPOAYKTUBHOCTH CKBAXKUH
(2 40-50% u 601€€).

6. BoccranosieHue MoTeHIMaabHbIX Ie6UTOB
HePTENOOBIBAIONIUX U 3HAYUTEIBHOE MOBBIINIECHUE
PE3YIBTATUBHOCTU OCHOBHBIX METOJJOB
BO3JACHUCTBUA HA IUIACT HAIHETATE/IbHBIX CKBAXKUH.

7. I1o3BOJIAET NIPOMU3BOAUTD BTOPUYHOE BCKPBITUE
IIPOAYKTHUBHBIX IIACTOB IIPU KPUTUYECKOM
COCTOSTHUM LIEMEHTHOI'O KAMHSL.

ITpuMepsI IPHMEHEHHA (PEATH3ALHH).
IlepBbIi YCIICIIHDIN OIIBIT PEAIN3ALIUHN JAHHOM
TEXHOJIOI'MHU OBLI IIOJTy4YEH HA HEPTAHBIX
MmectopoxaeHuax OO0 JTYKONJI-Tlepmb».

ITpumenenne LTI g1 BCKPBITHA IIPOAYKTUBHBIX
IJIACTOB IIO3BOJIUJIO HOBBICUTD IEOUTHI JOOBIBAIOITIIX
CKBaXUH B 8,9-14,4 pa3a, a pe3y/abTaTbl IPUMEHEHUA
HITTIIT Ha HArHETATENbHBIX CKBA)KUHAX ITOKA3AJIU
YBEJIMYEHUE IIPUEMUCTOCTU B 14,8 pasza. lllesneBas
TUAPONECKOCTPYHHAS NEPPOPALUA HPUMEHAIACH
JULS BCKPBITHS TEPPUTE€HHBIX OTIOXKEHU
KOXXMHCKOI'O HAITOPU3OHTA U HA OJJHOU CKBAKHHE
TYPHENCKOrO AAPYCa. JJOMONMHUTENbHAA JOObIYA HA
OJTHY CKBOKHHY COCTaBMIa 860 TOHH 32 6—10 MeCsIIEeB.
Kpowme Toro, pekomeH10BaH0 npoBoauTb HITTIIT s
BTOPUYHOI'O BCKPBITHS IPOJYKTUBHBIX IIJIACTOB IPU
COMHUTEIBHOM COCTOSIHUU KPEIIH, TAK KAK OTMEYEHO
OTCYTCTBHE IIPUTOKA BOABI U3 OJIU3JIEKAIUX K
NPOAYKTUBHOMY 'OPHU30HTY BOAOHOCHBIX IVIACTOB.

\.
kY 1 1 1 A !
7N S ¥ I T A ¥ 2 s

Pucynox 3 — Ilepgopamop Ho80z0 o6pa3ua
ona npoeeoenusn opuenmuposeannoii INITTITT
1 - xopnyc nepgopamopa; 2 — nacaorxa;

3 —wmox knanana; 4 — Kkopnyc karanana;

5 — nHanpaenaiouwan 6MYaKaA Kiananua;

6 — HKT-73 u opuenmaytOHHbLii MOOYNb;

7 — onpeccogounsviii map; 8 — npomwvieounoe
omeepcmue; 9 — npyxncuna

BOJIBITEOEbEMHDBIE KMCJIOTHDBIE
OBPABOTKHM C NCITOJIbBOBAHVEM
OTKJIOHAIOIIMX ATEHTOB HA OCHOBE
YITIEBOAOPOIHDBIX MJIM BOAHDBIX

T'EJIEW, CO30AHHBIX C TTIPUMEHEHWEM
COOTBETCTBYIOUIMX I'EJIMPYIOIIHMX
KOMITJIIEKCOB <XMMEKO H» 1 <XUMEKO B»

PykoBoaurenn: I.A. Maragosa.
Pry negptv v raza um. .M. [ybkuHa
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Onucanue (CyTh pa3pabOTKH).
[IpeacTaBieHHas Pa3padOTKa OTHOCUTCA K OOJIACTU
UHTEHCU(PUKAITUU HEPTETA3000bI9H. METOIBI
MHTEHCU(PUKALINYU HEPTETA30100bI9M HATPABJIEHEI
HAa [MOBBIIIEHNUE UHTEHCUBHOCTH OTOOPA IIACTOBOTIO
(rona Ha BCEX ATANAX Pa6OTHI CKBAXKUHBI U JIJI
pENIEHN PA3INYHBIX TEXHOJIOTUYECKUX 32444 U
npo6sem. OGHHUM U3 HAUOOJIEE PACTIPOCTPAHEHHBIX
METOJJOB MHTEHCU(PUKALINHU SABJISIOTCSA KUCIIOTHBIE
06pPabOTKU ILJIACTA.

OJHOY U3 INTABHBIX IPOOIEM, BOSHUKAIOIUX IIPH
KHCJIIOTHBIX O6PA6O0TKAX, SIBJISIETCS IOMUHUPYIONLAS
(PUIIBTPALINA KUCIOTBI B BICOKOIIPOHUIIAEMBIE
TPEIMIUHBI U KAHAJIBL, YEPE3 KOTOPBIE B CKBAXKUHY
MOCTYMAET B 3HAYUTEIBHOI CTENEHU OOBOJHEHHAA
OPOAYKIIUSL.

YTOOBI YIUTH OT 3TUX HEJOCTATKOB, B PTY He(pTH
U rasa uM. .M. 'y6kuHa 6p11a pa3zpaboTaHa
TEXHOJIOT'HS, COITIACHO KOTOPOI 3aKAYUBAIOTCA
OOJIBIIINE OO'BEMBI COISIHOM KHCIOTHI C OOABICHHUEM
ITAB «Hedrenon K» moodepeiHO € yINEBOJOPOIHBIM
rejIeM Ha OCHOBE KOMIUIEKCA MeJIMPYIOMEro «XumeKo Hy>
WJIU C TIOJIMCAXAPUAHBIM I'ejieM «XUMEKO B».
VYI1€BOAOPOIHBIN U ITOMUCAXAPUIHBINA eI Ha
OCHOBE I'eJIMPYIOIINX KOMILJIEKCOB «XUMeEKO H» 1
«XHUMEKO B» 06/124210T BBICOKUMH PEOTIOTUIECKUMU
XAPAKTEPUCTUKAMU, HEOOXOJUMBIMH JIJI
HCIIOJIb30BAHUSA UX B KAYECTBE OTKJIOHAIOMIETO
Are€HT4, 3aKYIIOPUBAIONIErO BBICOKOIIPOHHUIAEMBIE
NPOIIACTKH W HATIPABJIAIOMIETO LIETEBYIO KUCTIOTY
B MEHEE IPOHUIIAEMYIO YACTD IUIACTA, TPEOYIOMIYIO
06pa0OTKH, 4 TAKXKE B KAYECTBE JKUJKOCTH PA3PbIBA
nacra (KI'PIT). [IpumeHseMble rejid HE OOpas3yIoT
OCAa/JIKOB ¥ SMYJIbCUI HA KOHTAKTE C KUCJIOTHBIM
PacTBOPOM, COCTOAIUM U3 MTHTUOMPOBAHHOMN
COJISTHOM KMCJIOTHI € 00aBKOM ITAB «Hedrenon K».

JJaHHAS TEXHOJIOT U ITO3BOJISIET OOPAOATHIBATD
TPEIMHOBATHIE ILUIACTHI JAXKE C OYEHD BBICOKOH
0OBOTHEHHOCTBIO, JOXOASIIEH 10 90%.

KOHKYpEHTHBIE IIPEUMYILECTBA (Il€EHHOCTD,
YHHKAJIBbHOCTE):

* 3(PPEKTUBHOE PACTBOPEHUE KAPOOHATHONU
COCTABJISAIONIEHN IJIACTA;

* CO3/[IJaHUE BBICOKOIIPOHHUIAEMBIX TPEMIUH;

* CHMKEHHE OOBOJHEHHOCTH CKBAXXUHHON
IIPOAYKLUHU 34 CYET I'APO(POOHU3ALIH TOPOAbI
IJIaCTAa;

* HU3KAsI CKOPOCTH KOPPO3UH.

IIprMepHI NIPUMEHEHHU S (PeaTHu3aAIHuH).
ITpumensercs ¢ 2017 ropa, 00paboTaHO OPSAIKA
100 ckBaxuH (Poccus, benapycs).

TIPOIITAHTHBIM IPITC
M3OJIALIMEN [TPUTOKA BOJbI

PykoBoaurenn: I.A. Maragosa.
PrY He¢pTn n rasza um. .M. ybkuHa

OnuncaHue (CyTh pa3padbOTKH).
[IpeacTaBaeHHAd Pa3pabOTKA OTHOCUTCS K
00671ACTU UHTEHCU(DPUKATTUN HEPTETA30/JOOBIY .
OJIHO¥ M3 BA’KHBIX ITPOOGJIEM B HACTOSIIICE
BPCMA ABJIACTCA IPOBCACHUC THAPABIUYCCKOTO
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paspeiBa ru1acta (I'PIT) B Iu1acTax ¢ HAJIMYUEM
OIM3KO PACHONIOKEHHBIX BOJOHACHIIEHHBIX
MIPOIIACTKOB. [Ipy 3TOM B IPOLECCE O6PA3OBAHUSA
TPEIUHBI MOXKET HAPYIIUTHCS LIEJTOCTHOCTD
3KPaHA, OTAEAIONIETO NPOAYKTHBHBIN IIACT

OT BOJJOHACBIIIEHHOI'O U 32 CYET 60JIEE BBICOKOH
HOJIBU>KHOCTH BOABI IPOU3ONUTHU OOPA3ZOBAHUE
KOHYCa OOBOJJHEHHOCTH, IPHUBOASAIIETO K
OOBOJIHEHUIO ITPOJYKITUU CKBAKUHBIL.

[ IpefOTBPAIEHUS YBEIMUEHUSA
OOBOJIHEHHOCTHU CKBAKUH B ITporiecce I'PIT
IPUMEHSIOTCA CIIEIUAIBHBIE BOJJOU30IHPYIOIINIE
COCTABBI, B KAYE€CTBE KOTOPBIX UCHOIB3YIOTCS
LIEMEHTHBIE PACTBOPBI U COCTABBL, OOPA3YIOIIHUE
T'eJIU MIPH 3aKAYKE B IJTACT. OJTHAKO 3TU COCTABBI HE
ABJIAIOTCA CEJIEKTUBHBIMHM U OTPDAHUYUBAIOT IIPUTOK
HE TOJIBKO BOJIBL, HO U YITIEBOJAOPO/OB.

1o TEXHONIOTUH, Pa3paA0OTAHHOI B PI'Y
HedTU U raza uM. .M. 'yOK1HA, CETEKTUBHOCTD
BOAOU3O0JIUPYIOLIETO COCTABA JOCTUTAETCS
MOC/IEAOBATEIbHON 3aKAYKOU B IUIACT B IIPOLIECCE
I'PI1 cieniaIbHOM JKUJIKOCTH PA3PbIBA — PACYETHOTO
KOJIHUYECTBA YIVIEBOZOPOJHOIO I'eJIst HA OCHOBE
KOMILJIEKCA FEJIMPYIOIIETO «XUMeKO H» 6e3
JECTPYKTOPA, KOTOPBIH OTHOBPEMEHHO SIBJISIETCS
CEJIEKTUBHBIM BOJJOU30JIUPYIOIIUM COCTABOM. JJanee
3aKAYUBAETCS KUJKOCTD JJIs1 DPACKPBITHSA TPEUUHBI
U JKUJIKOCTD [IECKOHOCUTEJIS C IIPONNAHTOM B
K4a4ECTBE KOTOPBIX MOI'yT UCHOJIb30BAThCS I'€JIb HA
YIJIEBOJOPOJAHOIM OCHOBE «XMMEKO H» min Ha BogHOMU
OCHOBE «XMMEKO B», copeprKkamue B CBOEM COCTABE
HEOOXOJUMOE KOJIMYECTBO JECTPYKTOPA.

KOHKypEHTHBIEC IPEHMYIECTBA (IEHHOCTD,
YHHKAJIBHOCTB):

1. ITpuMeHeHUE B IIACTAX C OJIU3KO3AICT AIOIMUMHU
BOJIOHACBIIIEHHBIMU ITPOIJIACTKAMUY;

2. BO3MOXHOCTb IPUMEHEHHUS B IVIACTAX C
TEMIIEpaTypori 1o 125 °C;

3. He BBI3bIBAET YPE3MEPHOI'O HAOYXAHUS IVIMH
U MOXKET 6€30ITACHO pabOTATh B IJIACTAX C
MOBBIIICHHBIM COAEPKAHUEM IVIMH.

IIpuMepsl HIPUMEHEHUA (PEATHIAIUN).
[Mpumensercsa ¢ 2005 roga, 06paboTaHo 10 CKBAXKHUH
(Kagaxcran).

BBICOKOOOPEKTHBHDBIE TEXHOJIOI'MHN
VBEJIMYEHUA HEOTEOTOAYM ITITIACTOB

PykoBoauTenb: B.A. PHINMONIKHHA

®epepansHoe rocyaapcTBeHHoe bogxeTHoe yYpexaeHue
Hayku «UHCTUTYT xumuu HegT Cubupckoro oTaeneHus
Poccurickovi akagemumn Hayk» (UXH CO PAH)

AKTYyaJabpHOCTH PA3pabOTKH. BaxHenmen
COCTABJIAIIOUIEH CBIPLEBON 6a3bI HE(PTAHONU
OTpPACJIN HE TOIBKO Poccuuy, HO U psjia IPYTUx
HEPTETOOBIBAIONNX CTPAH MUPA SIBJISIIOTCS 3A1ACHI
TSPKEJIBIX U OUTYMHHO3HBIX He(TEMN. ITO O11eHKam
CIIEJUAJIMCTOB, UX MUPOBOY CYMMAapPHBIN OObEM
oneHuBaeTcsa B 810 MIpJ TOHH, YTO IIOYTU B IATH
PAa3 IPEBBIITAET OO'BEM OCTATOUYHBIX U3BICKAEMBIX
34I14COB HE(PTEN MAJION U CPETHEN BA3KOCTH,
COCTABJISAIONINH U 162,3 MJIP/] TOHH.

B Mucturyre xumuu He(ptu CO PAH co3gano



8 IPOMBIIJIEHHBIX TEXHOJIOI' NI YBEJINYCHU

HedTeOTNAUH.

¢ TexXHOJIOrnH yBEJIMUEHUSI OXBATA ILJIACTA,
PETrYIUPOBAHUSA (PUIBTPALIUOHHBIX IOTOKOB,
OT'PaHUYEHUS BOAOIIPUTOKA IIPHU 3aBOJTHEHUHU
WJIH NAPOTEITIOBOM BO3/ICHCTBUU C IPUMEHEHUEM
resicobpazyiomux cucrtem FAJIKA, METKA.

¢ TexXHOJIOrnH yBEJINUEHUSI IPUEMHUCTOCTH
HATHETATENbHBIX CKBAXXUH, PA3IVIMHU3ALIUN
NPpHU3a60MHBIX 30H CKBAXKUH, UHTEHCU(PUKAIIUU
Pa3pabOTKU U yBEINYEHUSA HEPTEOTAAYH C
npuMmeHenueM komnoszunuu MXH Ha ocHose ITAB
U IMIEJIOYHBIX OY(PEPHBIX CUCTEM.

» TexHoornu ypeaudeHusa 3(PPEKTUBHOCTH
MAPOTEIIOBOT'O U MAPOILUKINYECKOTO
BO3/ICHCTBUS HA 34JIC5KH BBICOKOBSI3KUX HE(TEN C
HCIONb30BaHUEM KOMIo3unuit HUHKA Ha ocHOBe
ITAB.

Onucanwue (CyTb pa3zpadorkm). CO3/[aHbI
MPOMBIIUIEHHBIE TEXHOJIOTUU (PU3UKO-
XHUMHUYECKOT'O BO3AEHUCTBUA HA IIJIACT C LIEIBIO
MNOBBIMIEHNA HEPTEOTHAUN. PUZUKO-XUMUUIECKHE
TEXHOJIOTMH 3(P(PEKTUBHBL [/ MTHTEHCU(PUKALTUN
Pa3pabOTKU U yBEJINYEHUA HEPTEOTAAIN
MECTOPOXK/ICHUU, pA3PA0ATHIBAEMBIX 3ABOJJHEHHUEM
U ITOPOTETIJIOBBIM BO3/ICHCTBUEM, B TOM YHCIIE
CJIOKHOIIOCTPOEHHBIX, HU3KOIIPOHUIIAEMBIX
3aJIEKEN C TPYJHOM3BIEKAEMBIMHU 3aI1ACAMHU
HedTH, HA TO3IHEHN CTAAUN PA3PAOOTKH, U 3AJICKEH
BBICOKOBSI3KMX HE(PTEH.

MacmTabHO€E NPOMBIIIIEHHOE IIPUMEHEHUE
TEXHOJIOI'MH ITO3BOJISAET BOBJIEYD B PA3PAOOTKY
MECTOPOXIEHHUA C TPYJHON3BIEKAEMBIMHU 3AITACAMH,
B TH. 32JIE5KH BBICOKOBA3KUX HEPTEN, TPOJJIUTD
PEHTAOENBHYIO 3KCIUIYATALIMIO MECTOPOXKIAECHHH HA
MO3JHEM CTAUU PA3PAOOTKH.

Bce ncnonb3yeMble peareHThbl — JOCTYITHBIE
MPOAYKTBI KPYITHOTOHHAKHOI'O ITPOMBIIIJIEHHOT'O
MIPOU3BOACTBA. HEOOXOAMMOE KOIMYECTBO
KOMIIO3UIIWI HA O HY OOPabOTKY CKBAXKUHBI —
20—-30 TOHH. JONIOJHUTENBHAS JOOBIYA HEPTHU
cocrasiseT oT 400 1o 10 000 TOHH HETHU HA OIHY
O6pabOTKY CKBAKUHBI (B CPEJHEM — 1—3 THIC. TOHH HA
OJJHY CKB./06Pa60TKY). CDOK OKYIAEMOCTH 3aTPAT —
5-10 mecsLEeB.

KOHKYpEHTHBIE IPEUMYIEeCTBA (IIEHHOCTD,
YHHKAJIbHOCTE). [[pMMEHEHNE TEXHOJIOTUI B
IIPOMBINJIEHHOM MAaCIITA6€ SKOHOMUYECKH BBII'OTHO
U 9KOJIOTUYECKH 6€301aCHO. [TpOMBIITUIEHHAS
peanu3aIysg BO3MOKHA B MIMPOKUX MACIITA0AX,

TAK KaK B TEXHOJIOT'USAX UCTIOIB3YIOTCS

prHHOTOHHQ_}KHbIC l'[pO/IyKTbI OTEYECTBCHHOI'O

MIPOU3BO/ICTBA, MPUMEHAETCS CTAH/IAPTHOE

HEPTEIIPOMBICIIOBOE OOOPYLOBAHUE, HE TPEOYETCS

OOJNBIINX KAITUTAIBHBIX 3ATPAT.

IIprMepHI IPUMEHEHHU (PeaTHu3aIuH):
¢ TexXHOJIOrNH NPUMEHUMBI JI7ISI MECTOPOXK/ICHU I

Kazaxcrana, Bbernama, Kuras, Cay1oBCKOMA
Apasuu, OAD, Omana, Mpana, CIIIA, Kanansl,
Benecyanbl, MEKCUKHU U J.

* Bce TeXHOJIOIMU IPOULIN OIBITHO-
IIPOMBIIJIEHHBIE UCIIBITAHUSA B Poccuu
(HurxnueBapToOBCK, JIanremnac, CrepsKHEBOM,
KorassiMm, Haranp, FOraHCK, YCUHCK U [Ip.), BO
BoreTtname, Kurtae, Omane.

e Ha MmecropoxjaeHuu dMnuxxanm, lepmanus,
dupmort Wintershall mpoBezieHbI OIILITHO-
IIPOMBIIIEHHBIE UCIIBITAHUA TeXHOo0rn MXH
CO PAH 110 peryi1mupoBaHUIO (PUIBTPALUOHHBIX
IIOTOKOB, YBEJIMYEHUIO OXBAT4A IIACTA.

* B OpOMBIIIIEHHOM MaCHITA6€ TEXHOJIOTUU
UCIOJIB3YIOTCA HA MECTOPOXKACHUAX 3a11aJHON
Cubupu u Pecriy6iinku Komu He(TAHBIMU
KoMmaHuaMu <JTYKOMI» u «PocHedTh».
O6pabarsiBacTcst 200—300 CKBaXKUH B IO/,

BOJTHBIF MUKPOITEMEHTHBI PACTBOP

PykoBoaunTenn: I.A. Maragosa.
PrY HegpTn n rasza um. .M. ybknHa

Onucanue (CyTh pa3padOTKH).
IIpeacTaBaeHHas pa3padboTKa OTHOCUTCS K OOIACTH
KaIIUTaJIbHOI'O PEMOHTA CKBA’KHUH. PEMOHTHO-
U3OJALUOHHBIE pA6OTHI (PHP) B CKBaXKMHAX
3aHUMAIOT OCOO60E MECTO B KOMILIEKCE I'€0JIOTO-
TEXHUYECKUX MEPONPUATHI, HATIPABICHHBIX HA
CTAOMJIM3AIIHIO IPOIECCA JOOBIYH YIVIEBOJOPOAOB U
YBEIUYEHHE I'A300TAAYHU I1JIACTA.

ITockonbky PP IpOBOAAT NIPEUMYILIECTBEHHO
B CKBA’)KHMHAX, 3KCIUTYATUPYIOIMNX CUJIBHO
JPEHHUPOBAHHBIE IIIACTHL, TO 3AKAYNUBAEMBIE
OOBIYHBIE [IEMEHTHBIE PACTBOPBI IPOHUKAIOT B
OCHOBHOM B BBICOKOIIPOHHIIAEMBIE IIPOCION U
JIPEHAKHBIE KAHAJIBL, HE BO3/JICUCTBYSA [IPU 3TOM
HA 3HAYUTEBHYIO YACTh BCKPBITOM TOJNIIIUHBI
acTa. B cayygae xxe e HEO6XOUMO PA3MECTUTh
LIEMEHT HA JJOCTATOYHOM PACCTOSHUU OT CKBA’KHUHBI
WU B HU3KOITPOHHUIIAEMOM IUIACTE, HEOOXOIUMO
MPUMEHEHHUE CIIEIIUATBHBIX MUKPOILIEMEHTOB, PA3MeEP
YACTHUL, KOTOPBIX O3BOMIAET UM OECIPENATCTBEHHO
MPOHULIATH B ITIOPBI MEHBIIIETO PA3MEPA, YEM B CJIy4dE
C OOBIYHBIMHU IIEMEHTAMHU. KaK 11 OOBIYHEBIE IIEMEHTHI,
BOJIHBIE MUKPOLIEMEHTBI IPUMEHSAIOTCS JJIs:

* JINKBUJALIMA HETEPMETUYHOCTEN
IKCIIIYATAITMOHHOU KOJIOHHBI,

* BOCCTAHOBJIEHUS LIEMEHTHOTI'O KAMHS,

* JINKBUJALIMH 3AKOJIOHHBIX IIEPETOKOB;

* JOKPEIUIEHUA I'ee0Opa3yIonUX COCTABOB;

* YCTAHOBKHU OTBETCTBEHHBIX MOCTOB.

KOHKypEeHTHBIE IPEUMYILECTBA (IIEHHOCTD,
YHHUKAJIbHOCTB):

* BBICOKAs IPOHUKAIOIASA CIIOCOOHOCTD;
* MPOCTOTA IPUT'OTOBJIEHUS;

* HU3KaAA PUIBTPATOOTAAYA PACTBOPA,;

* HU3KAfA BA3KOCTb PACTBOPA;

* BBICOKAS IPOYHOCTb KAMHSL.

IIpuMepsl HPUMEHEHUA (PEATUIAIHUN).
ITpumensiorcs ¢ 2012 roga, 06padboTaHo 30 CKBAXXHUH
(Poccus, VkpanHa, TypkMeHucTaH, Kazaxcran). ©
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MHHOBALMOHHBIE LUAXTHO-CKBAYXVWHHbIE
TEXHOJIOI OCBOEHUSA U SKCNNYATALUN
3AMNACOB CJIAHLIEBO HEDTU 3ANAQHOM

CUBUPUN U NOBOJDKbA

INNOVATIVE SHAFT AND DOWNHOLE
TECHNOLOGIES FOR SHALE OIL RESOURCES
DEVELOPMENT AND PRODUCTION IN
WESTERN SIBERIA AND VOLGA REGION

B.f1. AdaHacskes, 1. 3. H., mpodeccop; A.B. Hisroma, 1. T. H., mpodeccop; ¥0.H. TUHHHUK, I. T. H., ipo@deccop; B.JO. THHHUK, 1. 3. H.,
poueHT; B.B. IllepCTKHH, K. T. H., Jo1eHT; PI'BOY BIIO JoCyAapCTBEHHBIH YHHBEPCHTET YIIPABICHH >

V. Afanasiev, Doctor of Economics, Professor; A. Ilyusha, Doctor of Engineering Science, Professor; Yu. Linnik, Doctor of Engineering

Science, Professor; V. Linnik, Doctor of Economics, Associate Professor; V. Sherstkin, Candidate of Technical Science, Associate

Professor; State University of Management FSBEI HPO

OBOKYITHOCTB TEXHOJIOI'UH, METOZOB U CIIOCOOOB

BO3/JIEUCTBUS HA HEPTECOAEPKAIIUE TJIACTHI

U 1OOBIYU HEDTU NOJIPAZCIIOT HA /IBE
OOJBIIHE T'PYIIIHI [1]: OTKPBITHIE CTIOCOOBI (METOIBI)
JIOOBIYU U Pa3padOTKA CIOCOOOM JPEHUPOBAHHUS
HEPTErA30HOCHBIX 3AJIEXKEN C TOMOIIBIO CKBAKUH,
NpPOOYPEHHBIX C TOBEPXHOCTH 3€MJIN. [IpH 3TOM
NPAaKTUYECKU BCS CYHIECTBYIONAS M IOBCEMECTHO
IPUMEHAEMAS CETOHS CKBAXKUHHAS TEXHOJIOTUS
JIOOBIYY HE(PTU U I'a32 OTHOCUTCS K I'PYIIIIE
TEXHOJIOTUH C IPEHUPOBAHUEM CKBAKUHAMU,
NpPOO6YPEHHBIMHU C TIOBEPXHOCTH 3€MJIN. K OTKPBITBIM
JK€ TEXHOJIOTUSIM OTHOCST TAK)KE U3BECTHBIE, XOTS U
MEHEE PACHPOCTPAHEHHBIE, KAPLEPHBIE U MTAXTHBIE
TEXHOJIOTUH, TIEPBBIE U3 KOTOPBIX HCIIOIB3YIOT IIPH
Pa3paboTKE GUTYMUHO3HBIX IIECKOB U TOPIOYUX CIAHIIEB
JUTA TIOCJIEYIONIETO U3BJIEYEHU S M3 HUX YITIEBOJOPOJOB,
4 BTOPBIE — IPUMEHAIOT JIJIS1 TEPMOIIAXTHOM TJOOBIYN
BBICOKOBSI3KOH HE(PTH, HAaTpUMED [2—4], mpu pa3paboTKe
OTHOCHTEJIBHO HEITYOOKO 3aseramomux (10 300-400 m)
MIPOAYKTHUBHBIX 3AJIEKEN.

B nesom cioxxuBmiascs Ha JAHHBIM MOMEHT
CKBA)KUHHAS TEXHOJIOIHS OCBOEHUA U OTPA6OTKHA
TPaJUIIHUOHHBIX HE(PTETA30BbIX 3aJIEIKEN
(MECTOPOXIEHHNIT) B 3HAYUTEIBHOMN CTENIEHN HOCHUT
XAOTHUYECKUU XAPAKTEDP CO 3HAYNTEIBHOM JOJIEH
CJIYYaHHOCTH U IOCTATOYHO HU3KUM KOI(POUITUEHTOM
usBnedeHns HeTU. [T03TOMY IIPHU OCBOEHUN
IJIYOOKO 3AJIETAIONIUX CJIAHIEBBIX HE(PTETA30HOCHBIX
MECTOPOXK/ACHHUI, BOCOOCHHOCTU TAKHX, KAK
OTIIOXKEHHN Ba’KEHOBCKOM CBUTHI 3a11aiHOM CUOHpH
Y1 HE(PTEHOCHBIE CJIAHIIEBBIE 3A71€KU [TOBOIKDA,
HEOOXOAMMBI IPUHIIMITHAJIBHO HOBBIE ITOJXO/BI,
KOTOPBIE OB, C OJHOIM CTOPOHBI, MUHUMU3UPOBAIA
3JIEMEHTBI HEOIIPEJETIEHHOCTH U CTOMMOCTHU BEJICHUA
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he aggregate of technologies, methods and

means of stimulating oil bearing formations and

oil production are divided into two big groups
[1]: open development and production methods, when
the oil and gas bearing deposits are drained via wells
drilled on the surface. At the moment practically all
existing and universally applied downhole technologies
of oil and gas production belong to the group of surface
well drainage technologies. Open technologies also
include some other technologies that are well-known,
but not that widespread, such as open pit and shaft
technologies. The open pit technologies are used in the
development of bituminous sands and oil shale and
further hydrocarbons recovery, shaft technologies are
applied for thermoshaft production of highly viscous
oil (see [2—4)), for instance during the development
of relatively shallow (not more than 300-400 m)
productive pools.

In general, the currently existing downhole
technology of traditional O&G deposits (fields)
development and production is mainly chaotic and
largely accidental with a rather low degree of oil
recovery. That is why the development of deep O&G
bearing fields, especially the ones similar to the deposits
of Bazhenov Formation in Western Siberia and oil
bearing shale deposits in Volga Region require totally
new approaches that would minimize the degree of
uncertainty and mining costs, on the one hand, and
make O&G production generally more cost-effective,
on the other. The problems of “green” production and
assurance of financial viability (price competitiveness)
of such production also come to the forefront.

Ultimately, it is necessary to shift to continuous
mining technology or shale deposits "cleanup"
similar to the process of subsurface coal (solid fuel)



TOPHBIX PabOT, 4 C APYTrOH CTOPOHBL, OOECIIEYUBATIN
MaKCHMHU3AIUIO KO3 (UIITNEHTA U3BJICYEHUS HEPTU
Y I'a3a U IPUBOAWIIN TEM CAMBIM K 3HAYUTEIILHOMY
THOBBIIICHUIO AKOHOMHYECKON 9D (PEKTUBHOCTH
HE(MTEra30BOro NPOU3BOCTBA B 11€J10M. [1pHr

MU POKOMACIITAOHOM OCBOEHUH HE(PTETA30HOCHBIX
CJIAHLIEBBIX 3AJIEKEU K TOMY 2K€ Ha IIE€PBbIN IUIAH
BBIJIBUT'AIOTCS IPOOIIEMBI 9KOJIOTHYECKON YUCTOTHI
JIOOBIYU YITIEBOJOPOJOB IPU OJTHOBPEMEHHOM
06€ECIICYUEHNU U TPEOOBAHUE SKOHOMHUYECKOU
LENECOOOPA3ZHOCTH (LIEHOBOM KOHKYPEHTOCIIOCOOHOCTH)
TAKOI'O IIPOU3BOIACTBA.

B KOHEYHOM UTOr€ MMOITOMY PEYb UJIET O
HEOOXOAMMOCTH NEPEXOAA HA TEXHOJIOTUH CILJIOMTHOM
«BBIEMKM» WJIH, CKAXKEM TAK, «3a9HUCTKH» CJIAHIIEBON
3aJIE3KU B HEKOTOPOM CMBICJIE IOJOOHO TOMY, K4K 3TO
HA MPOTAKEHNUHU HECKOJIBKUX MOCTIEAHUX CTONETUM
OCYIIECTBJIAETCS MPU NOA3EMHOU OTPAOOTKE IIACTOBBIX
MECTOPOXKIAEHUIM TBEPAOI'O TOILINBA — YIVIA. €10 B
TOM, UTO, ITO UMEIOIIHUMCS JAHHBIM, B CUJTy MO3AUYHOT'O
XapaKkTepa HEPTEra30HOCHOCTH CJIAHIIEBBIX
3a7exer BaKeHOBCKOI CBUTHI TOMBKO 30% PeCypcoB
YIVIEBOZOPOLOB COCPEAOTOUYEHO B TAK HA3bIBAEMBbIX
WHTEPBAIAX ITOBBIIEHHOM HepTErazooTnayn. Ha momck
Y BOBJIEUEHHUE B PA3PAOOTKY ITUX «BKJIIOYEHUI» C
MOMOIIBIO CYIIECTBYIOMMNX CKBAXKUHHBIX TEXHOJIOTUH,
€CTECTBEHHO, U HAIIPABJIEHBI CETOAHA OCHOBHBIE
ycunA He(PTAHBIX KOMITAHUI. [Ipr 3TOM, padyMmeeTcs,
ocrasmmecs 70%, 9TO Ha3bIBAETCA, B PACYET HE OEPYTCH.

CeroiHs NoBbIeHNE 3PPEKTUBHOCTU JOOBIYN
HEPTH AK€ HA MECTOPOXKAECHUAX C TPAAUIIUOHHBIMHA
KOJUIEKTOPAMHU CBA3BIBAIOT C IPUMEHEHUEM
JOPOrOCTOAIIMNX TEXHOJIIOTUI TOPUZOHTATIBHOTO
OypPEHUSI CKBAXKUH U I'MJIPABINYECKOro pa3peia (I'PIT)
NPOAYKTUBHBIX IUIACTOB. 1 UMEHHO 3T TEXHOJIOI'HH,
KaK U3BECTHO, JIEXKAT B OCHOBE IIPECIIOBYTON CIAHIIEBOU
pesomonnn. OIHAKO IIPH OCBOEHUHN U SKCIUIYATAIIUH
HETPAJULIMOHHBIX HCTOYHUKOB 1 PECYPCOB HEPTH,

K KOTODBIM, PA3YMEETCA, OTHOCATCS CIAHLIEBLIE
HE(PTETA30HOCHBIE 3AJIEKU U MECTOPOXKIECHUA
BBICOKOBSI3KOH (OUTYMHOI) HE(PTH, IPHUXOJAUTCS
CTAJIKUBATBCA CO MHOTUMHU OCJIOKHAIOMUMHU (PAKTOPAMHA
U OOCTOATENIBCTBAMHU, KOTOPBIE CEPBE3HO 3ATPYAHAIOT
IIPOU3BOJCTBO PAOOT.

B 11es10M I03TOMY TPEOYIOTCS GOIBIINE YCHUIIHNS HE TOJIBKO
JUISL HAPpAIUBAHUA OO'bEMOB JOOBIYH HE(PTH, HO JAXKE U
JJIS TIOAICP KAHUSL €€ HAa JIOCTUTHYTHIX YPOBHSIX.

IIpex e BCETO, 3TO HEOOXOJUMOCTD 3HAYUTEIIBHOI'O
YBEJIUYEHUSI OOBEMOB OYPEHHS KAK BCJICICTBUE
YBEJIMYEHUA [NIYOHMHBI 3aJIETaHUA ITPOJYKTUBHBIX
IUIACTOB, TAK 1 U3-32 TPEOYIOLEIOCS IIPU 3TOM
CYILECTBEHHOI'O YIVIOTHEHUS CETKH CKBAXKUH
JJI IIOBBINECHM A MHTECHCUBHOCTH U3BJICYCHUA U
HePTEOTAAYHU IUIACTOB. [JpyIrM BECOMBIM (PAKTOPOM
SIBJISIETCSI HEOOXOJUMOCTD IPOBEJEHUSA B IIPOLIECCE
IKCIUTYyATALUU OIIEPALIMH IO MHOrOCTaauiHoMy I'PIT
B JJOOBIYHBIX (TOPU3OHTAIBHBIX) CKBAKUHAX, YTO
CYILECTBEHHO CKA3bIBACTCS HA U3JICPKKAX IIPOU3BOJCTBA.
Jleso B TOM, 4TO caMu TexXHOoJioruu I'PIT u nx
3(PPEKTUBHOCTD PAZIUYAIOTCA CBOUCTBAMU U KAYECTBOM
paboyeri (TEXHOJIOIMYECKON) JKUJIKOCTH T'U/IPOPA3PhIBA
U IIPONIIAHTOB, 3AKAYNBAEMBIX B IIJIACT C IOBEPXHOCTHU

production practiced for the last few centuries.
The thing is that, due to the mosaic pattern of shale
O&G deposits of Bazhenov Formation, only 30% of
hydrocarbon resources are accumulated in the so-
called intervals of high oil and gas recovery. Currently
oil companies concentrate their main efforts on search
and engagement of these inclusions into development
with the help of the existing downhole technologies.
Meanwhile the rest 70% is not taken into account.

Today that the efficiency of oil production even
on the fields with traditional collectors is related
to application of expensive technologies such as
horizontal well drilling and hydraulic fracturing
of productive formations. These technologies are
known to lie in the foundation of the notorious
shale revolution. Yet, during the development and
production of unconventional oil sources and
resources, naturally including shale O&G resources
and highly viscous (bitumen) oilfields producers face
many complicating factors and circumstances posing
a substantial barrier to performing operations. In total,
many efforts are required not only to boost the oil
production volume, but also to maintain it at the level
reached.

In the first place, it is necessary to substantially
increase the volumes of drilling as a consequence
of greater depth of the productive formations and
substantial increase in the density of wells net,
which is required for oil recovery and production
enhancement. The other substantial factor is the
necessity of multi-stage hydraulic fracturing operations
in production (horizontal) wells, which produces
a great impact on the production costs. The thing
is that hydraulic fracturing technologies and their
efficiency differ in their properties and the quality of
process (technological) fracturing fluid and proppants
pumped into formation from the surface along the
wells for artificial production of fractures and fixing
them in the formation. Their extension is defined by
the volumes of fracturing fluid and may reach 10-20
m at local hydraulic fracturing and even 80—-120 m
during deep penetration fracturing. While massive
fracturing it can exceed 1000 m. The main purpose
of the fracturing fluid in these methods is the transfer
of power from the surface to the bottom hole (to be
more precise, to the area of formation fracturing).
This power is necessary for opening the fracture and
transportation (pushing) of proppant along the entire
track. The applied fracturing fluid should possess the
destruction (decomposition) properties after formation
treatment and produce a minimal negative impact
on the formation during contact with formation
fluids, as well as meet other important technological
requirements. Hydraulic fracturing should be applied
both at production and injection wells. Currently there
is a need in big amounts of fresh water to be used as a
fracturing fluid. To a great extent, it forms the high cost
of such operations and limits the scope of their wide
practical application.

Yet, during multistage hydraulic fracturing of
formation (shale deposits) located at a great depth
from the surface, from where the working fracturing
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3€MJIU 10 CKBAXKUHAM JIJI1 UICKYCCTBEHHOI'O CO30aHU A

U 3AKPEIVIEHU B IIJIACTE TPELIUH, IPOTAXKEHHOCTD
KOTOPBIX OIIPEAENAETCS OOBEMAMU 3AKAUKH XKUJAKOCTU
TUAPOPA3PHIBA U MOXKET UMETD AIUHY OT 10—20 M npu
JIOKa1bHOM Xapakrepe I'PIT, gocrurars 80-120 m

PU IITYOOKOMPOHUKAIOMIEM I'HJIPOPA3PbIBE, 4 IPH
maccupoBaHHOM I'PIT — goxoauTs 10 1000 M u 6071€€.
OCHOBHO€ HA3HAYEHHUE XKUAKOCTH TN POPA3PHIBA B
3TUX CIOCOOAX — ITO NEPEAUa C JHEBHOMN NOBEPXHOCTH
HAa 320011 CKBaKHUH (TOYHEE, B 30HY THPOPA3PHIBA
MJ1ACTA) SHEPTUU, HEOOXOIUMOM JIJIs1 PACKPBITHS
TPEMUHBI U TPAHCIIOPTUPOBKU (IIPOJABIUBAHMSA)
IIPOIIAHTA BAOJIb BCEX TPEINUHBL [IprMenseMasn
JKMJIKOCTb TUPOPA3PBIBA JOKHA O0Ia4aTh CBOMCTBAMU
JECTPYKIIUU (PA3JIOKEHUS) IOCIE OOPAOOTKU ILJIACT4,
OKA43bIBATb MUHUMAJIbBHOE OTPULIATEIBHOE BO3AEUCTBHE
HA4 IUIACT IIPU KOHTAKTE C IOPOAOU U IVIACTOBLIMU
iron1amMuy, a TAKXKE yIOBJIETBOPATD JPYTUM BaKHBIM
TEXHOJIOTMYECKUM TPeOoBaHUAM. [Ipu 3TOM
TUPOPA3PHIB IIJIACTA HEOOXOUMO IPUMEHATD KaK HA
JOOBIBAIOMINX, TAK U HA HATHETATEIBHBIX CKBAKHMHAX,

4 B KA4ECTBE PA0OYEN )KUJIKOCTH 'H/IPOPA3PEIBA B
HACTOSIIEE BPEMSI HEOOXOJUMA B OOIBIINX KOJTUYECTBAX
IPECHAs BOJAA, YTO BO MHOI'OM IIPEJOIPEAEIAET BICOKYIO
CTOMMOCTD 3THUX PA0OT U OTPAHUYUBAET OOIACTb UX

LM POKOI'O IIPAKTUYECKOI'O IPUMEHEHM .

OJHAKO IIPU OCYMIECTBJIEHUH MHOI'OCTYIIEHYATHIX
TUAPOPA3PHIBOB IIPOAYKTUBHOIO IJIACTA (CIAHLIEBOU
3JIEKN), HAXOSIIETOCS HA 3HAYUTEIBHOU ITTyOHE
OT JTHEBHOI IOBEPXHOCTH, OTKY/14 IPOU3BOAUTCA
HATHETAHHUE ITOJ] BLICOKUM JIaBJIEHUEM PAOOYEI CPEJIbI
TUPOPA3PHIBA, HEOOXOAUMBI 3HAYUTEIBHBIE OOBEMBI
3TOM padouet cpenbl I'PIT (HarmpuMep, BOJbL), 4 TAKXKE
JOPOTOCTOAIIMX U ATPECCUBHBIX XUMUYECKUX JOOABOK,
BO3Z/JIEUCTBYIOIINX HA IUIACT, KOTOPBIE LIUPKYJIUPYIOT
MEK/1Y JTHEBHOI IOBEPXHOCTBIO ¥ IPOAYKTHBHBIM
TUIACTOM B IIPOLIECCE MHOI'OCTYNEHYATBIX
TU/IPABJIMYECKUX PA3PBIBOB IUIACTA. Bee 21O mpusBoguT
K BBICOKOA CTOMMOCTHU PA0OT ITO MHOI'OCTYIIEHYATOMY
I'PIT 11 BBIIIOJIHEHUIO (PU3UKO-XUMUYECKUX
BO3JIEHCTBUI HA IUIACT, HEOOXOUMBIX JIJ151 [IOBBIIIECHU A
WHTEHCUBHOCTHU U BEJIMYNHBI HEPTETA300TAAIN
IUIACTA U JOOBIBAIOMUX CKBAYKHH, 4 TAKXKE IPHUBOJUT
K IIOBBIIIEHHOM OITACHOCTH 3HAYHUTEJILHBIX YTEYEK
YKAa3dHHBIX BEMECTB B OKPYKAIOLIYIO CPENY
(arMocdepa, TOBEPXHOCTHBIE U ITOAIIOYBCHHBIE BOBI,
BOJIOHOCHbBIE TOPU3OHTHI U T.21.). K YMCJIy CyIeCTBEHHBIX
HEJIOCTATKOB U3BECTHOI'O CIIOCOOA IOOBIYU
CJIAHLIEBON HEPTHU CKBAXKUHAMU, KOTOPBIE OYPATCA
HEIOCPEJCTBEHHO C IIOBEPXHOCTH HA/JI CJIAHIIEBOM
3JIEXKBIO, B OCOOEHHOCTH U3 INTYOOKO3AJIET A0 X
POAYKTUBHBIX I1JIACTOB, OTHOCSTCS TAKXXE BbICOKASI
HEOIIPEAEIEHHOCTb PE3YJIBTATOB MHOI'OCTYIIEHUYATBIX
I'PTT 1 THTEHCUPULIMPYIOIINX (PU3UKO-XUMUYECKUX
BO3/JICHUCTBUN HA IUIACT U JOOBIBAIOIIUE CKBAKUHBL,
Ha6JIIOIAIONIASICS M3-32 HOJIBIIIOTO Pa3HOOOPA3HUS
KOJJIEKTOPCKUX CBOUCTB U XAPAKTECPUCTHUK
IIPOHULIAEMOCTH KOJUIEKTOPOB B CIAHIIEBBIX 3AJIEKAX.

Co3paHue B TAKUX YCIOBUAX 3(PHEKTUBHOM,
JOCTATOYHO YCTOMYMBOM U JJIMTEIBHO JEUCTBYIOLICH
JPEHUPYIOIIEH CUCTEMBL U '€OMETPUU I'HIPOPA3PHIBA
IUIACTA SBJIAETCS IOCTATOYHO MPOOIEMATHYHBIM
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medium (for example, water) is injected under high
pressure, there is a need in substantial amount of
working fracturing medium (for example, water), as
well as expensive and aggressive chemical additives
influencing the formation during the process of
multi-stage formation fracturing. All of it leads to

high cost of multi-stage fracturing operations and
physical-chemical exposure of the formation necessary
for enhanced recovery from O&G formation and
producing wells. It also raises the risk of substantial
leaks of the said substances into the environment
(atmosphere, surface and subsurface waters, water-
bearing horizons, etc.). The major deficiencies of shale
oil production in the wells drilled right from the surface
over the shale deposits, especially from deep-level
productive formations, also include high uncertainty
of the results of multi-stage hydraulic fracturing and
intensive physical and chemical treatment of the
formation and production wells prompted by a big
variety of reservoir properties and characteristics of
shale deposits reservoirs.

In such conditions the creation of efficient, stable
and long-acting system and geometry of formation
hydraulic fracturing is rather problematic and costly,
while the development of typical and universally
applicable schemes for managing this problem is hardly
possible in shale oil production.

Moreover, water hydraulic fracturing technology
(the so-called water fracking) as well as water and gas
treatment of the productive formations with clay rocks
is even contraindicative, as they start swelling after
contacting water, and, consequently, the formation
reservoir porosity and permeability deteriorate. This
principal limitation, according to many specialists,
is getting more and more evident and moves to the
forefront of Bazhenov Formation development.

Yet, it seems that the main obstacle for wide global
dissemination of water hydraulic fracturing for shale
hydrocarbon production is high environmental load
both on the surface and subsurface space created
during the treatment of productive formations using
the wells drilled from the surface.

Our research demonstrates that principal solution
of the main problems of producing oil from deep-
level O&G bearing shale deposits and the problem of
large-scale development of oil and gas resources from
Bazhenon Formation rocks in Western Siberia requires
rational application, within a single integrated energy
and technological complex, of both open pit [1]

(or shaft development) method used for drilling-in

and preparation of the field for production and further
application of productive deposits drain methods
drilled from subsurface drilling stations. In fact, we are
talking about the third group of shaft technologies,
which rationally absorb all centuries-long experience of
subsurface (shaft) technology for developing formation
fields, in the first place, solid fuel such as coal. On the
other hand, it includes all achievements of modern
O&G industry.

The main idea of the suggested innovative shaft
and downhole technology of oil production from
shale deposits of Bazhenov Formation rocks in



U BECbMA 3aTPATHBIM, 4 PA3PAOOTKA TUIIOBLIX U
OOIIETPUMEHNUMBIX CXEM 1 IIPUEMOB /151 PEMIEHUS 3TOM,
MOXKHO CK43aTh, IICHTPAIBHOU IIPU JOOBIYE CIAHIICBOU
HedTHU NPOHBIIEMBI M BOOOIIIE BPsA/L JIU BO3MOXKHA.

Bonee Toro, rexnonoruu sogHoro I'PIT (tak
HAa3bIBAEMBII BOJHBII (DPEKUHT) U BOJOTI'A30BOIO
BO3Z/JECUCTBUS HA MPOAYKTHUBHBIE IUIACTHI C INMTMHUCTBIMU
MOPOAAMH U BOBCE, YTO HA3BIBAECTCS, IPOTUBOIIOKA3aHbI
M3-34 UX Pa36yXaHUS IPU KOHTAKTE C BOAOMH U,
CJIEIOBATENBHO, N3-34 YXYAILIECHUS (PUIBTPALIMOHHO-
€MKOCTHBIX CBOHCTB IVIACTOB KOJUIEKTOPOB. IMEHHO 3TO
NPUHIIUIINAJIBHOE OT'PAHUYEHHUE, IO MHEHUIO MHOTUX
CHELUAINCTOB, CTAHOBUTCS BCE OOJIEE OYEBU/JHBIM
U BBIIBUTA€TCS HA IEPBBI TIJIAH IIPH OCBOEHUH
MECTOPOXKIECHUI 6GA’KEHOBCKOM CBUTHI.

Ho Bce ke, TO-BUANMOMY, ITTABHBIM MIPEMATCTBUEM HA
OYTH IUPOKOT'O PACHPOCTPAHEHUS IO MUPY TEXHOJIOT UL
JIOOBIYU CIIAHIIEBBIX YITIEBOJOPOJOB METOAOM BOJHOT'O
(PpEKUHTA ABIAETCA OOJIBIIAS SKOJIOTMYECKAS HATPY3Ka
HA OKPY’KAIOMIYIO CPETy HETIOCPEACTBEHHO HA JITHEBHOI
MOBEPXHOCTHU U B NOJI3EMHOM IIPOCTPAHCTBE HAJL
NPOAYKTUBHBIMU IUIACTAMH, BO3HUKAIOIINMH IIPU
OTPabOTKE MPOAYKTUBHBIX IIJIACTOB CKBAKMHAMH,
KOTOpPBIE 6yPATCS C HOBEPXHOCTH.

Kak MOKa3bIBAIOT NPOBEACHHBIE HAMH UCCIENOBAHUS,
JUTA KAPAUHAIBHOT'O PEMIEHNA OCHOBHBIX
npo6s1eM JOOBIYN HE(PTU U3 INTyOOKO3AJIETAIOINX
HEPTErA30HOCHBIX CIAHIIEBBIX 3AJIEXKEN U, TIPEXKE BCETO,
IIPUMEHHUTEJIBHO K IPOOIEME MIUPOKOMACIITAOHOTO
OCBOEHUSI PECYPCOB HEPTU U I'a34 OAKEHOBCKON
CBHUTBI TOPHBIX IOPOJ 3a11a/1HOM Cubupu TpebyeTcs
panOHAIBHOE KOMIUIEKCHOE MCIIOJIb30BAHHE B PAMKAX
€IMHOI'O S9HEPTOTEXHOJIOTUUECKOTI'O KOMILJIEKCA KAK
YIIOMSIHYTOI'O BBIIIE «OTKPBITOIO» [1] (TO4HEE
OBLIO 6bI, TOPHOIIAXTHOI'O CIIOCO6A PA3PAOOTKM) —

B LIEJIOM JIJI1 OCBOEHM A, BCKPBITHA 1 IIOAI'OTOBKH K
OTPabOTKE MECTOPOKAECHHUA, TAK U OTHOBPEMEHHO
MOCEAYIOMIETO UCTIIONIB30BAHUA CITIOCOO0B
JAPEHNUPOBAHUA MPOAYKTUBHBIX 3AJIEXKE, HO yKE C
MTOMOIIIBIO CKBAXXUH, IPOOYPEHHBIX U3 IOA3EMHBIX
OypoBbIX KaMep. PaKTUYECKU PEYDb UJIET O PA3PAOOTKE,
CK4KEM TaK, TPETHEN I'PYIIIILIL, HA30BEM HUX IAXTHO-
CKBA’KMHHBIX TEXHOJIOI'MH, KOTOPBIE PALIMOHAIbHBIM
06pA30M COYETAIOT B CEOE BECh HAKATIJIMBABIIINIICS,
MOXKHO CKa3aTb, BEKAMHU OITBIT [OA3EMHOM (IIAXTHON)
TEXHOJIOTUH Pa3PAOOTKHU IVIACTOBBIX MECTOPOXKICHUM,
MIPEXK/IE BCETO TBEPIOT'O TOIUIMBA — VIS, 4 C APYTOH
CTOPOHBI, BKITIOYAIOT B C€65 BCE IOCTHKEHUS
COBPEMEHHOI'O HE(PTETA30BOIO JIE/IA.

OCHOBHA4 U IPEJIATAEMON NHHOBAIIMOHHOM
MIAXTHO-CKBA)KMHHOM TEXHOJIOTUH JOOBIYU HEPTU
M I'a32 U3 CJIAHIIEBBIX 3AJIEIKEH OAKEHOBCKOM CBUTHI
TOPHBIX ITOPOJ 3a11agHOU CUOHUPH U CJIAHLIEBBIX
3as1exkeit [TOBOJKbS 3aK/II0YAE€TCA B TOM, UTO BCKPBITHE
U IO/ITOTOBKY NIPOIYKTUBHOTO IJIACTA OCYIIECTBIISAIOT
MIAXTHBIMHU CTBOJIAMU M KAITUTAIBHBIMU TTOA3EMHBIMU
TFOPHO-TIOAATOTOBUTENBHBIMU BEIPAOOTKAMH, 4 JOOBIYY
YITIEBOJJOPOJIOB OCYIIECTBIISIOT BBIEMOYHBIMU HIOKAMU
JIOOBIYHBIX CKBA’KHH C F'H/IPOPA3PBIBOM U JIPYTHMHU
BUJAMH BO3/ICICTBUS HA IJIACT, KOTOPBIE OYPST U3
MO/I3EMHBIX KAMED OCHOBHBIX 'OPHO-TIOATOTOBUTEIBHBIX
BBIPAOOTOK, IPE/IBAPUTEIBHYIO OYHUCTKY U CEMAPAITHIO

Western Siberia and shale deposits of Volga Region

is that drilling-in and preparation of the productive
formation are performed in shafts and permanent
subsurface preparatory underground openings, while
hydrocarbons production is carried out in mine

blocks of the production wells by means of hydraulic
fracturing and other types of formation stimulation.
The drilling is performed from subsurface stations of
the main preparatory underground openings. The
primary purification and separation of shale oil is
made in subsurface conditions. The shale gas is used for
power supply and raising the efficiency of subsurface
energy and technological complex. After complete
purification and preparation at the surface the shale oil
is delivered to the consumers [5].

Figure 1 shows the general technological scheme
of subsurface energy and technological complex of
highly-viscous (bitumen) oilfields shaft and downhole
oil production from deep-level shale deposits. 1 — shale
O&G bearing deposit (field); 2 — the main vertical shaft;
3 —service (ventilation) opening; 4 — shaft inset; 5 — the
main preparatory underground openings; 6 — service
(ventilation) preparatory underground openings; 7, 8 —
subsurface stations and drilling units (rigs), respectively;,
9 — drilling strings; 10 — subsurface accumulating
working stations (pools) for post-frac flowback fluids
collection.

This general technological scheme, depending
on specific peculiarities and features of productive
formation position in shale deposit section (within
the shaft field), as well as specific objectives and
peculiarities of such complexes formation, can be
implemented with the help of a number of the so-
called basic technological materials and technical
flows, varying in their type and aggregate, circulating
(passing) between the surface and subsurface space in
the shaft section of the energy complex.

The main idea and basic principles of building and
functioning of subsurface energy and technological
complexes was presented earlier in a number of studies
on development of solid fuel formation fields (coal
fields) [6-8].

Thus, one of the basic technological schemes of
subsurface energy and technological complex for
producing oil and gas from shale deposits of Bazhenov
Formation in Western Siberia and Volga Region via
shaft and downhole technology is schematically
presented on Figure 2, where: 1, 1, — mine (production)
shale deposits sections; 2 — the principal (main) shaft
of technological complex; 4 — mine openings of shaft
inset; 5,, 5, — the main preparatory underground
openings; 14,,14, — Christmas tree and flowing
wellhead equipment for the development of subsurface
production wells; 15,, 15, — pipelines for collecting
production wells stream; 16 — subsurface equipment
for separation (degassing) and primary purification of
shale oil; 17 — shale oil shaft pipeline;

18 — shale gas delivery line; 19 — subsurface steam
boiler; 20 — delivery water pump; 21 — subsurface
hydraulic accumulating reservoir; 22 — shaft heat
insulating steam pipeline; 23 — steam turbine of surface
steam-turbine department; 24 — power generator;
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CJIAaHIIEBOH HE(PTH BEAYT B IOJI3EMHBIX YCJIOBUAX,
CJIAHLIEBBIN I'd3 UCIIOJIb3YIOT /IJIS1 SHEPrOOOECIIEUEHU
Y NIOBBIIEHUS 3(P(PEKTUBHOCTH (DYHKITMOHUPOBAHUSA
MOJI3EMHOI'O SHEPTOTEXHOJIOTMYECKOTO KOMILIEKCA, 4
CJIAHLEBYIO HE(PTD NOCJIE OKOHUYATETBHON OUYUCTKU U
MHOJATOTOBKM HA JITHEBHOM IOBEPXHOCTU MOCTABJIAIOT
HOTPEOUTENSAM [5].

O6001IeHHA TEXHOJOIMYECKAs CXeMa ITOA3EMHOTI'O
3HEPrOTEXHOJIOTMYECKOI'O KOMIIEKCA MIAXTHO-
CKB2>KUHHOM JJOOBIYU HEPTU U3 [ITYOOKO3AJICTAIOIX
CJIAHIIEBBIX 32JIEKEN 1 MECTOPOXKIEHUIT
BBICOKOBSI3KOU (OBUTYMHOIT) HE(PTH IPEJCTABIEHA
HAa PUC. 1, /1€ UBOOPAXKEHBL: 1 — CIaHIIEBAS
HEPTEra30COAEPKAIAS 3AJIEKD (MECTOPOXKACHUE);

2 — IVIaBHBIN BEPTUKAJIbHBIN IMAXTHBIA CTBOJL, 3 —
BCIIOMOI'aTE/IbHBIN (BEHTU/IALIMOHHBIN) IIAXTHBIA
CTBOJI; 4 — OKOJIOCTBOJIBHBIH JIBOP; 5 — OCHOBHBIE
HOJIOTOBUTEJIBHBIE TOJ3EMHBIE BELIDAOOTKY;

6 — BCIIOMOT'aTE/IbHBIC (BCHTH/IIIUOHHBIC)
TOATOTOBUTENBHBIE IOA3EMHBIE BBIPAOOTKY; 7, 8 —
MNOJ3EMHBIE KAMEDPBI U OYPOBBIE YCTAHOBKH (BBIIIKH)
COOTBETCTBEHHO; 9 — 6ypHJIbHBIE KOJIOHHBL, 10 —
MOJ3EMHBIE AKKYMYIHPYIOIIHE BBIPAOOTKU-KAMEDHI
(6acceriHbl) OOPATHOIO NIPUTOKA JKUJIKOCTH TIOCTIE
TUIPOPA3PBIBOB IPOJAYKTUBHOTO IIACTA.

JaHHas1 06001IeHHAS TEXHOJIOTMYECKAsI CXEMaA
B 3aBUCUMOCTHU OT KOHKPETHBIX OCOOEHHOCTEN
U XAPAKTEPHUCTHUK 3AJIETAHUSA IIPOJAYKTUBHOT'O
TJIACTA HA yYACTKE CJIAHIIEBOM 3AJIEKU (B IIPEJETIAX
MIAXTHOTI'O ITOJIA), 4 TAKKE KOHKPETHBIX LIEJIEN U
OCOOEHHOCTEN CO3/IAHUA TAKUX KOMILTIEKCOB MOXKET
OBITb PEATM30BAHA C IIOMOIIBIO PA/IA TAK HA3bIBAEMBIX
0Aa30BbIX TEXHOJIOTMYECKUX, PA3TUYAIOMUXCA 10 TUITY
Y1 COBOKYITHOCTH MATEPHUAIBHO-TEXHUYECKHUX ITIOTOKOB,
LUPKYIUPYIOIUX (IPOXOAAIINX) MEXKIY JHEBHOM
MOBEPXHOCTBIO U ITOA3ZEMHBIM IIPOCTPAHCTBOM B
MIAXTHOMN Y4ACTH S3HEPIOKOMILIEKCA.

O611a5 UCOIOIHs U OCHOBHBIC IIPHUHIUITBI
MOCTPOEHUA U (DYHKIIMOHHMPOBAHUSA OJ3EMHBIX
3HEPrOTEXHOJIOINYECKNX KOMIUIEKCOB JETAIBHO
OBLIIN U3JIOKEHBI PAHEE B PAAJIE PA60T IPUMEHUTEIBHO
K OTPA6OTKE IIACTOBBIX MECTOPOXKIEHHUH TBEPAOTO
TOIUTUBA — YTOJIBHBIX MECTOPOK/ICHUI, Harpumep [6—8].

Taxkyum 06pa30M, O HA U3 OA30BBIX TEXHOJIOTUYECKUX
CXEM IOA3EMHOI'O SHEPTOTEXHOIOTUYECKOI'O KOMIIEKCA
JUISL AOOBIYM HE(PTU Y I'a34 U3 CIIAHLIEBBIX 3AJIEKEN
O2>KEHOBCKOM CBUTHI B 3ar1agHoM Cudupu u IToBoKbe
C HIOMOMTBIO MAXTHO-CKBAXKUHHOIN TEXHOJIOINH
NPEACTABIAETCA B BUJE CXEMBI, UI300PA’KEHHOM HA PUC. 2,
I7ic IOKa3aHbL: 1, 1, — BIEMOYHBIE (JOOBIYHBIC) OJIOKH
CJIAHLIEBOU 3AJIEXKU; 2 — OCHOBHOM (IVIABHBIN) IIAXTHBIN
CTBOJI TEXHOJIOTUYECKOTI'O KOMILIEKCA; 4 — TOPHBIE
BBIPAGOTKH OKOJIOCTBOJILHOI'O IBOPA; 5,, 5, — OCHOBHBIE
IIOJ3EMHBIE IIOAIOTOBUTE/IbHBIE BBIPAOOTKY; 14, 14, —
(POHTAHHAA APMATYPA U YCTBEBOE OOOPYIOBAHUE IJI
IKCIUTYaTAIUH HOJ3EMHBIX JOOBIBAIOINX CKBAXKUH,

15,, 15, — Tpy60npOBOADI /1 COOPA IPOAYKLUMHI
JOOGBIBAIOIINX CKBAKUH; 16 — [TOI3EMHOE O6OPY/IOBAHUE
JUI cenapanyu (Pasra3upoBAHNA) U [IPEABAPHUTEIbHOU
O4YMCTKHU CIAHLEBOM HE(DTH; 17 — CTBOJIOBOM
HeTEnPOBOJ CJIAHIIEBOM HEPTH; 18 — mUTaIoM Uit
ra30MPOBOJL CIAHIIEBOTO I'd33; 19 — MOA3EMHBIN ITAPOBOH
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Pucynox 1 - O600wmwennasn
MEexXHONI02UYECKAS CXeMA UWAXTMHO-
CK8ANCUHHOUL 000blUU Helhmu u3
21y00K03anezarouux HegpmezaszoHoCHbLX
Clanue8sbLx 3anedceti

Figure 1 — General technological scheme
of shaft and downbole oil production from
deep-level O&G bearing shale deposits

25 — exhaust steam condenser; 26 — shaft water-storage
pipeline; 27 — subsurface hydrogenerator; 28 — shaft
(lateral) waste gases pipeline; 29 — surface sludge filters;
30 — smoke extractor; 31 — flue gas duct; 32 — surface
equipment (section) for shale oil purification and
treatment; 33 — outlet pipeline for post-frac flowback
fluids collection. Positions 11 and 12 are not shown

on this figure. They stand for technological elements
necessary for creation and preparation of production
wells effective system in mine sections, 1,, 1, — shale
deposits. This is one of the principal conditions for
cost-effective and environmentally safe development
and exploitation of shale oil and gas deposits. Due to

its complexity and importance, this problem should be
considered separately.

The detailed functioning of this energy and
technological complex for shale oil production is
described below. The products of production wells
13, and 13, are supplied via wellhead assembly 14, and
14, and pipelines 15, and 15, to surface equipment for
separation (degassing) and shale oil primary treatment
(surface unit for oil treatment) 16, from where shale
oil, having passed the first treatment stage (in the first
place, dehumidification and gas separation) along
shaft pipeline 17 is supplied to the surface for further
and primary treatment before delivery to customers.
Shale gas extracted from production wells during this
process is delivered via gas pipeline 18 from surface




KOTEM, 20 — NUTAIOMMH BOASHON HACOC; 21 — NOA3EMHBINA
T'UAPOAKKYMYJIMPYIOLIUI pe3epByap; 22 — CTBOJIOBOU
TEPMOU3OIHNPOBAHHBIN ITAPOIIPOBOL; 23 — IAPOBAs
TYpPOHHA NOBEPXHOCTHOI'O MAPOTYPOUHHOIO OTACICHUS,
24 — 3JIEKTPUYECKUN I'€HEPATOP; 25 — KOHAEHCATOP
OTPaBOTAHHOIO Mapa; 26 — TPyOOIIPOBO, CTBOIIOBOTO
BOZIOCOPOCA; 27 — IOA3EMHBIH T'HAPOTrCHEPATOP; 28 —
CTBOJIOBOU (OTBOZAAIINIA) TPyOOIPOBOJL ILIMOBBIX I'd30B;
29 — NOBEPXHOCTHBIE OYUCTHBIE (PUIBTPBL 30 — IBIMOCOC;
31 — ABIMOBAS TPYOA; 32 — MOBEPXHOCTHOE OOOPY/IOBAHNE
(OTHENEHNE) OUMCTKU U OATOTOBKHU CJIAHIIEBOM HEDTH;
33 — CIMBHBIE TPYOOIIPOBO/BI XKUJIKOCTH OOPATHOTO
IIPUTOKA IIOCJIE TUAPOPA3PHIBOB I1aCTa. Ha JTaHHOM
pucyHKe nozunuu 11 u 12 yc10BHO He 1TOKa3aHblL [Tox
HUMM [IOHUMAIOTCA TEXHOJIOTUYECKHE JIEMEHTBI 11
CO3JJAaHUS U IOATOTOBKH 3(P(PEKTUBHOI JPEHUPYIOMIEN
CHCTEMBI IOOBIYHBIX CKBA’KHUH B BBIEMOYHBIX OJIOKAX

1,, 1, — CJTaHIIEBOM 3JI€KH, YTO SIBJISACTCSA OJTHUM M3
PEMIAIOMMNX YCJIOBUH JJI1 SKOHOMUYECKU I(PPEKTUBHOTO
U 3KOJIOTUYECKH 6E€30IIACHOTO OCBOEHUS U PA3PAO6OTKHU
IJIYOOKO3aJIETAIOMNX HE(PTErA30HOCHBIX CIAHIIEBBIX
3aJIe3KeN. B criry 0cO60¥ CII0KHOCTH M BAYKHOCTH T4
npo6/EMA 3ACITYKUBAET OTAEIBHOI'O (CAMOCTOSTEIBHOTO)
PACCMOTPEHUS.

JeTanbHO (PYyHKITUOHUPOBAHUE 3TOT'O
3HEPrOTEXHOJIOTUYECKOI'O KOMILIEKCA IO JOObIYE
CJIAHIIEBOY HE(PTU U3JIOKEHO B [5] M BKPATIIE CBOAUTCS K
caepyoemy. IIpoayKins 4OOBIBAIONINX CKBAKUH 13, m
13, yepes ycTheBOE 060pyIOBAHUE 14, 1 14, nogaeTcs o
Tpy6onposogam 15, u 15, Ha HOA3EMHOE O6OPYAOBAHUE
JUIS cenapanyu (Pas3ra3upoBAHNA) U [IPEABAPHUTEIBHOU
OYHCTKH CJIaHIEBOM HEPTHU (TIOA3EMHYIO YCTAHOBKY
noarotToBru Hedrtr) 16, OTKyIA CraHIeBast HETh,
MPOIIEeAIIAs IIEPBYIO CTAANIO IIOATOTOBKU (IIPEXK/IE BCETO
06€E3BOKUBAHUE U CEMTAPALIUIO I'A33) IO CTBOJIOBOMY
HedTenpoBoay 17 mogaeTcst Ha IHEBHYIO IOBEPXHOCTD
11 TAJIbHEHIIIEH 1 OKOHYATEIbHOM ITOAIOTOBKH
nepes OTIpaBKo norpedbuTensam. OTéHUpaeMbIi
MIPU 3TOM U3 IIPOYKIIMU JOOBIBAIOMTNX CKBAKHUH
CJIAHIIEBBIN I'd3 U3 YCTAHOBKH ITOJI3EMHOM ITOJI'OTOBKN
HedTH 16 MOAAETCs ra30MPOBOJOM 18 B TapOBOIt
KoTe 19, pa3MENEHHBIN B OKOJIOCTBOJIBHOM /1BOPE 4.
ITrTanue BOJOM MapOBOTr'o KOT/I4 19 OCymecTBaseTCs
HACOCOM 20 U3 ITOA3EMHOI'O TN POAKKYMYIUPYIOIMIETO
pe3epByapa 21, BeIpadaThIBAEMBIN BOJSHOM AP KAK
MPOMEKYTOUHOE pabodee TEJIO B MAPOCHUIIOBOM ITUKIIE
NPeO6PA3OBAHUS SHEPTHUH AJIEKTPOIHEPTETUYECKOI
YCTAHOBKH (CTAHLIUN) C PA3HECEHHBIMU I1O
re0e3U9€CKOM BbICOTE ITAPOI'€HEPUPYIOIIIM
U ITAPOTYPOUHHBIM OTJEJIEHUAMU IOJAETCA IO
CTBOJIOBOMY TEPMOMN30JIMPOBAHHOMY IIAPOIIPOBOAY
22 HA TAPOBYIO TYPOUHY 23 C ANEKTPHUIECKHUM
TEHEPATOPOM 24 ¥ KOHJIEHCATOPOM OTPAOOTAHHOI'O
BOZASHOIO apa 25. CKOHAEHCHUPOBABIIUICSA BOASHOU
nap (BOAA) IO TPyOOIIPOBOAY CTBOJIOBOI'O BOAOCOPOCA
26 TIOAAeTCsT HA IOA3EMHBIN I'HAPOrCHEPATOP 27 U
Jlajiee B aKKyMYJ/IMPYIOIINI (KOMIIEHCUPYIOLIMIT)
NOA3EMHBIN pe3epyap 20, a BbIpabaTbiBacMast
NIEKTPUUECKAS SHEPTUA B AJIEKTPHUIECKOM I'€HEPATOPE
24 u ruiporeHeparope 27 UCIONb3yeTCs HA COOCTBEHHBIE
HYK/Ibl SHEPI'OTEXHOJIOTMYECKOT'O KOMILIEKCA U JIJIA
MOCTABOK BHEITHHUM ITIOTPEOUTEIAM.

Pucynox 2 - basoean

MexXHON02UUECKAA CXeMa NOO3IeMHOZO
IHEP2OMexXHON0ZULEeCKOZ0 KOMNIEKCA

nPU MAXMHO-CKEANCUHHOLL OmPadbomKe
2/1Y00K03anezarouux C1anedblx 3aaexncetl
Figure 2 — Basic technological scheme

of subsurface energy and technological
complex for shaft and downbole treatment
of deep-level shale deposits

oil treatment unit 16 to the steam boiler 19 located in
shaft inset 4. The water is supplied to the steam boiler
19 via pump 20 from subsurface water storage reservoir
21, the produced water steam, as an interim working
substance in energy conversion steam cycle of the
power unit (station) with steam generating and steam-
turbine sections spread along the geodetic altitude, is
supplied via shaft heat insulating steamline 22 to the
steam-turbine 23 with power generator 24 and exhaust
steam condenser 25. The condensed water steam
(water) is conducted along water disposal pipeline 26
to subsurface hydrogenerator 27 and further to the
storage (balancing) subsurface reservoir 20, while

the produced power in the power generator 24 and
hydrogenerator 27 is used for the internal needs of
energy and technological complex and supplies to
consumers.

The products of shale gas burning (combustion
gases) are supplied via steam boiler 19 along the shaft
(lateral) pipeline 28 and delivered to the surface of the
complex and, after treatment in sludge filters 29 and
smoke exhauster 30, are exposed to the atmosphere
via discharge chimney. At the same time, the final oil
purification and degassing (separation) is held in shale
oil surface unit 32. Pure oil is delivered to the major
pipeline transport for further use (processing). The
separated shale gas remains are used for gas supply to
local consumers or for further gas chemical processing.

In conclusion, it is necessary to dwell on another
issue, which is extremely important in our opinion. The
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ITpOAYKTBI CTOPAHMA CIAHLEBOI'O I'a3d (4 bIMOBBIC I'a3bl)
U3 I1APOBOT'0 KOTNA 19 O CTBOJIOBOMY (OTBOJAAIIEMY)
TPyObOnpOBOAY 28 BBIJAIOTCS HA IOBEPXHOCTD
KOMIIJIEKCA U TIOCJIE OOPAOOTKU B OUUCTHBIX
punsrpax 29 1LIMOCOCOM 30 YePE3 JBIMOBYIO TPYOY
31 BBIOPACBIBAIOTCA B aTMOCHEPY. OTHOBPEMEHHO B
IIOBEPXHOCTHOM YCTAHOBKE IIOATOTOBKHU CJIAHLIEBOI
HedTH 32 TPOU3BOAUTCI OKOHYATEIbHASI OUHUCTKA U
pas3rasupoBaHue (cenapaius) HedTH, YyucTasgs HePTh
MOAETCA B MATUCTPAJIBHBIE CPEACTBA TPAHCIIOPTA JJIs
JIAJIBHEUIIIETO UCIIOIb30BAHUS (HA IEPEPAOOTKY), 4
OTAENSAEMBIE OCTATKU CIAHIIEBOI'O I'd33 UCTIOIb3YIOTCS
JUISI TA30CHAOKEHM 1 MECTHBIX TOTPEOUTEEH WITH JIJ151
HOCIEAYIOMEH IAa30XUMUYECKON ITEPEPAOOTKHU.

B 3aK/II04€HHE CIIEAYET OCTAHOBUTBCS €IIIE HA
OJTHOM, UCKJIIOYNTEIBHO BAXKHOI, I10 HAIIIEMY
MHEHUIO, IPO6IIEME, C KOTOPOM BCE B OOJIBIIIEH
CTEINEHU CTAJIKUBAETCA COBPEMEHHOE HE(PTETA30BOE
IIPOU3BOACTBO. IeJI0 B TOM, YTO CO34aHUE
UH(PACTPYKTYPBI U OCHOBHBIX (POH/IOB, HEOOXOJUMBIX
JUIs1 OCBOEHUSA U OTPAOOTKU HE(PTETA30BBIX
MECTOPOXK/IEHUH, BOCOOECHHOCTH /IS YIAJIEHHBIX
M CEBEPHBIX PErnOHOB Poccuiickon depepannu,
CONPSAXKEHO C BECbMA BLICOKOHM KAITUTAJIOEMKOCTBIO
Y 3HAYUTEIBHBIMU ITIEPBOHAYAJIBHBIMH 3aTPATAMUA.

C Ipyroy CTOpOHBI, TP BBICOKOW MTHTEHCUBHOCTU
OTPabOTKU MECTOPOKAEHNI CPOK CITY>KObI

MOCJIEJHUX B CUJIy UICUEPITAHUA U3BJIEKAEMBIX

34I1ACOB COKpaIaeTca 10 25—30 JIeT, TOCJIE YETO BCA

3TA JOPOrOCTOAM A UHPPACTPYKTYPA (PAKTUIECKHA
CTAHOBUTCS OECIIONIE3HOM, U OCTATOYHAA CTOUMOCTD
CO3/IAHHBIX OCHOBHBIX (DOH/IOB CTAHOBUTCS OJIM3KON

K HYJIIO. B 3TOM CMBIC/IE ITPU MIAXTHO-CKBAXXMHHOMN
OTPAOOTKE IMTyOOKO3AJIETAIOIINX CIAHIIEBBIX
HEPTEra30HOCHBIX MECTOPOXK/ICHUI CUTYAIIUA
SIBJISIETCS 60s1ee 61aronpUsTHOM, TOCKOJIBKY OCBOCHHOE
(CO3/1aHHOE) TTOA3EMHOE IIPOCTPAHCTBO B MIAXTHONU
YACTU SHEPTOTEXHOJIOTMUECKOT'O KOMILIIEKCA MOXKET
MOJIYYUTD APYTYIO, HEPEAKO JJIUTEIbHYIO )KU3Hb

C TOYKH 3PEHUA APYTUX LEJIEU IPUMEHEHUA U
BO3MOKHOCTEN PALTMOHAJIBHOT'O UCIIOIb30BAHMUSL.
OCOOBEHHO ATO CTAHOBUTCS BAXKHBIM JIJ1s1 3aI1aJHOM
Cubupy, rae PaKTUIECKU yKE UMEETCS BCS
HeoOXoaMasa MHPPACTPYKTYPA 11 HEPTEra30400bI491
U HA TEPPUTOPUH KOTOPOU HAXOAWUTCA OJHA U3
KPYIHENIMNX B MUPE HEPTETA30HOCHBIX CIAHIIEBBIX
3aJIEKEN OA’KEHOBCKOM CBUTHI TOPHBIX ITOPO/I, Y2KE HE
I'OBOPs O TOM, YTO B €111 60s1e€ IITyOOKO 3AJIETAIOMUX
NPOAYKTUBHBIX IJIACTAX HEZAP 3anajHoi Cuonupu
COCPEIOTOYEHBI, MOXKHO CKA34Th, HEUCYEPIIAEMBbIE
PECYPCH HEPTHU U I'a34, A TAKIKE JPYTUX ITOJIE3HBIX
HCKOMnaeMbIX. K TOMy jke, KaK N3BECTHO, HAIIpUMED, B
IToBosxbe (2 U B 3a11aHOM CHOMPHU TOXKE), B 9TAKAX
HEMTEra30HOCHOCTU COACPKATCS YI'OJIbHBIC IJIACTHI,
OTPabOTKA KOTOPBIX CO37JaBAEMBIMU 1715 TOOBIYH HE(DTHU
MO/I3€MHBIMU SHEPIOTEXHOJIOTMYECKUMHU KOMIIJIEKCAMU
C IOMOIIBIO ITPE/IIATABIINXCS paHee

[6—8] 6e31I0IHBIX TEPMOTA30UHAMHUYECKUX
TEXHOJIOTUH OTPA6OTKHU YI'OJIBHBIX IJIACTOB MOXKET
06€CeYnBaTh NPOJICHUE XKU3HEHHOT'O 1TMKJ/IA
CO3/1aBAEMBIX OCHOBHBIX (DOH/IOB HA MHOT'HIE
JIECSITHUIIETUS BIIEPET.
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entire O&G community tends to face it more and more.
The thing is that creation of infrastructure and capital
assets necessary for the development and exploitation
of O&G fields, especially in the remote northern areas
of the Russian Federation, is connected with high
capital intensiveness and substantial initial costs. On
the other hand, due to highly intensive exploitation and
exhaust of recoverable deposits, wells service life is now
limited to 25—-30 years. After that, the entire expensive
infrastructure becomes useless and the residual value
of the constructed capital funds gets close to zero. In
this respect, the shaft and downhole exploitation of
deep-level shale oil and gas fields is more favorable,
since the built (produced) subsurface space of the
shaft section in the energy and technological complex
may receive another life with other applications

and opportunities of rational use. This is especially
important for Western Siberia, which already has all
the infrastructure necessary for O&G production. Its
territory encompasses one of the major O&G bearing
rock deposits of Bazhenov Formation, let alone the
fact that the deeper productive formations of Western
Siberia contain the unlimited resources of 0il, gas and
other mineral resources. It is also known that in Volga
Region (as well as in Western Siberia) the O&G bearing
beds contain coal formations, which, if treated with
subsurface energy and technological complexes for

oil production and unmanned thermo-gas-dynamic
technologies of coal formations exploitation [6—8],
may extend the service life of the built capital assets for
many decades ahead. ©
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CCK Bcerga oyzeT BocTpeboBaHA
B OOJIBIIIHX ITPOEKTAX

SSK Will Always Be in Demand

in Large Projects

«BpeMsa KOJITIOOHHTA»: AJTEKCAHIP
AJTEeKCAaHIAPOBHY, pACCKAKHUTE O Bamreri padore:

O IEMEHTHPOBAHUHU CKBaKHUH B CCK,
O IIPOU3BOACTBEHHOF reorpadun.

Anexkcanap Boaoros: Cubupckas CepBUCHAS
KoMnaHus cnenuannu3upyeTcs B OCHOBHOM Ha OYpEHNH
CKBaKMH. OHA OKA3bIBAET YCJIYI'U IO OYPEHUIO HOUCKOBBIX,
Pa3BEJOYHBIX U SKCILIYATAIIMOHHBIX CKBAXKUH. Tak:xe
B CTPYKTYPE KOMITAHHH €CThb (PHUIINAT «YTIPABJICHUC
LEMEHTUPOBAHUA CKBAXUH> (#ajiee — YIIC), KOTOpbIA
s UMEIO YECTh IIPEJICTABIATh. [071I0BHOM Ouc prirana
pacnosnosxeH B Hedrerorancke, XaHTbI-MaHCUNCKU A
ABTOHOMHBIN OKPYT. [TofipaziesieHus Hallu paboTaloT
MPAKTUYECKU BO BCEX HEPTEra30/J0OBIBAIONINX PETHOHAX
Poccum: B Pecniyomuke Komu, OpeHbyprekor 061acTy,
XMAO, AHAO, KpacHOsApCKOM Kpae, IpKyTCKOM OOIaCTH,
SRyTHn...

BK: Kakoe 000pyaoBaHue Bbl HCITOIB3yeTE B
padoTe — 0Te9eCTBEHHOE HUTH HMIIOPTHOE?

A.B.: MBI pab0TaeM KaK Hd OTEYECTBEHHOM, TAK U
nMnopTtHoM (CIIIA, Kurart) o6opygosanun. Hanmpumep,
IIpU yyacTuu POCTEXHAA30Pa M COBMECTHO C
NpeANPUATUEM-U3IOTOBUTEIEM Ha TeppruTOprur XMAO
NPOINLIN YCIIEMHBIE UCIIBITAHUA YCTAHOBKH Y HB2-
600x70 mpousBozcTBa OO0 «MxHedTeman. B CCK ata

AA.Bonomos poouscs 10 nosaopsa 1977 2oda 6 2opode FOzpe
Kemeposcioii 0621 B 1996 200y 0KOHUUA POPECCUOHABHOC
yuuauuie Ne 37 6 Hegpmerozaricre, 6 2002 200y — Tromencruii
20Cy0apcmeerblil Hegbme2asoeulil yHueepCUnem.

Tpyoosyro deamensHocms Havan 8 1997 200y ¢ 00axcHOCmIUL
asmocaecaps 3-20 paspaoa. [Ipou3eo0Ccmeern ol Onvim

6 CCK srmrouaem nosuyun Cmapuiezo MexaruKa yexd

10 Kpenenuio CK6ancum, CHeyUanucma-aHairumura,
HAYASIHUKA 1TPOUIE00CIBEHHO-MEXHUHECKO020 0moeld,
HAYATIGHUKA CTLYHCObL LCMEHINUDOBAHUA.

B nacmosuyee 6pems 3anumaent O0AACHOCHIb 3AMEeCIUmMes
HAYATIGHUKA CTLYHCObL YEMEHINUPOBAHUA PUNUALA
Ynpaenernus yemenmuposanus ckeancur 3A0 «Cubupcras
Cepeucnasn Komnanusy.

A. Bolotov was born on November 10, 1977 in the city of Yugra,
Kemerovo oblast. In 1996 graduated from vocational school
No.37 in Nefteyugansk, and in 2002 completed bis education at
Tyumen State Oil and Gas Universit).

He started bis career in 1997 as third-class car mechanic. At
SSK he worked as Chief Mechanic of Well Cementing Workshop,
Analyst, Head of Technical Engineering Department, Head of
Cementing Service.

Mpr. Bolotov is currenily working as Deputy Head of the
Cementing Service of Well Cementing Directorate at Siberian
Service Company (SSK).

Coiled Tubing Times: Mr. Bolotov, please tell
us about your work: about well cementing
activities at SSK and the geography of
operations.

Alexander Bolotov: Siberian Service Company
mainly specializes in well drilling. The company drills
appraisal, exploratory and production wells. Our
company has a branch — Well Cementing Directorate
(WCD), which I have an honour to represent. The
head office of the branch is located in Nefteyugansk,
Khanty-Mansi autonomous okrug. Our subdivisions
are operational in almost all the oil and gas regions of
the Russian Federation: in Komi Republic, Orenburg
oblast, Khanty-Mansi autonomous okrug, Yamalo-
Nenets autonomous okrug, Krasnoyarsk krai, Irkutsk
oblast, Yakutia...

CTT: What kind of equipment do you use in
your operations - domestic or foreign one?
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YCTAHOBKA IKCILIYATUPYETCA HA OObEKTAX KOMITAHHUU
«['a31pOMHEPTB-XaHTOC».

Bcero Ha JaHHBIH MOMEHT MBI UMEEM 329 eTUHUL]
TEXHUKU PA3JINYHOI Moaudukanum. B 2012 rony
CCK nepenuia Ha Takylo 6a30BYIO €IUHHUILY yIET4, KAK
«IEMEHTHUPOBOYHBIN (P/IOT», 1 HA Ha4aso 2015 roga B YLIC
pa6oTano 17 HEMEHTUPOBOYHBIX (DJIOTOB. A TOCKOJIBKY
KoMnaHUs NOCTOSIHHO BEJIET PAOOTY IO BHEAPEHUIO
HOBOT'O O60PYJJOBAHM4, TO yKe B TeueHue 2015 roga
IPUOOPETEHHI U 3aITyIIEHBI B SKCILIYATAIUIO EIIE BE
JIBYyXHACOCHBIE IIEMEHTUPOBOYHBIE YCTAHOBKHU. TaKHM
06pPa30M, CETOJIHS Y HAC 32/ICICTBOBAHO B padoTe 19
LIEMEHTHPOBOYHBIX (DJIIOTOB, 1 3TO JAJIEKO HE NPEJEIL

BK: A 9T0 BBI MO’KETE CKA3aTh O Ka4€CTBE
000opyIOBaHUA?

A.B.: Ha Tane npoeKTUPOBAHUA U (POPMUPOBAHUS
TEXHUYECKOT'O 33JJaHUS IO U3TOTOBJIEHUIO
LIEMEHTHPOBOYHBIX ATPETATOB BCETA YUUTBIBAIOTCS
PE3YABTATEI IKCIITYATALUH B HAIINX KJIMMATUYECKUX
U IOPOXXHBIX YCJIOBUAX. MBI CTPEMUMCH YCTPAHATD
HEOYETHI B IEPUOJ ICHICTBUA I'APAHTUHHBIX
063aTEJIBCTB OT OCTABIINUKA U TECHO B3AUMOJECHCTBYEM
C IPEATIPUATUAMU-U3TOTOBUTESMU, BKIIOYAS CBOU
TpeOOBAHMS B TEXHUYECKOE 33/1aHHUE. [JopaboTKa
BCET/1a UJET MO/ HAIINUM KOHTPOJIEM, TPOBOASATCSA
MPOMBIIUIEHHBIE UCITBITAHUSA, TIO PE3YIABTATAM KOTOPBIX
Jlajiee BHOCATCS T€ UJIM UHBIE U3MEHEHUS B KOHCTPYKIIUIO.
VCOBEPIIEHCTBOBAHMA MO3BOJIAIOT IEMEHTHPOBOYHBIM
arperaram padboTaTts 60JIe€ IPOU3BOAUTEIBHO.

Ha cerogHAmHmi1 1eHb 1 UMIIOPTHBIE, U OTEYECTBEHHDBIE
YCTAaHOBKH COOMPAIOTCS M3 Y3JIOB M ATPETATOB: CUJIOBBIX
JIBUTATEJICH, aBTOMATHYECKON KOPOOKU IIEpEay,
TUTYHKEPHBIX HACOCOB U T.JI., KOTOPBIE YCTAHABINBAIOTCA
Ha n1ay6e BEpXHETO 060Py10BaHU L. [103TOMY MBI
0o6pamaemMcs K TEM IMIPOU3BOAUTENAM, KOTOPBIE
3apPEKOMEH/I0BAIN ce6s1 HA phIHKE. Takyto popmy
B3aHMMO/IECHCTBUSA MBI BBLIDAOOTAIH, COTPYAHUYAA C
AMEPHUKAHCKON KoMnaHuen Stewart & Stevenson. ITlepsas
HAIIA yCTAHOBKA ObLJIA KYIIJIEHA Y 3TOU KOMITAHUU,

HO IIPH 3aITyCKE OO0PYIOBAHUA B SKCILTYATALIHIO MBI
CTOJIKHYJIUCH C TEM, YTO MAHHU(OIbABI HU3KOT'O JABJIEHUA
3aMep3aI0T. [T03TOMY COBMECTHO CO CIELUATUCTAMU
KOMITaHHH Stewart & Stevenson Mal I0paboTanu 3Ty
YCTAHOBKY: IOCTABUJIN JJOTIOJIHUTEJIbHBIE OOOI'DEBATEIIH,
nepenesanyd MaHUMOJIbAHYIO IMHUIO TAKUM O0PA30M,
4TOOBI B HEM HE CKATVIMBAJICA U HE 3aMEP3aJI OCTATOK
JKUJKOCTHU. C y4EeTOM TOT'O, UTO TEXHUKY HAM ITPUXOIUTCS
TIOCTOSIHHO JICP’KaTh HA YIIUILIE, 4 B HAMMNX KPASAX ObIBACT
1 MUHYC COPOK, U MUHYC COPOK IISITh, MBI C/I€JIAJTH
KapKACHO-TEHTOBOE YKPBITHE [IJI51 3TON YCTAHOBKU.
IToCcTaBUINU TAM OOOTPEBATENH, AHAJIOTUYHBIE TEM, YTO
HUCIIOJIB3YIOTCA JJ1s1 O60I'PEBA SIXT U JIOAOK. [JOOUIUCH TOr'O,
YTO YCTAHOBKA U, COOTBETCTBEHHO, BCE OOOPY/IOBAHHUE,
MIPH HOATOTOBUTEIBHBIX PAOOTAX IIOJTHOCTBIO
060rpeBAETCH JI0 OIITUMAJIBHOM TEMIIEPATYPHI,
IO3BOJIIOUIEN PA60TATH O6OPYAOBAHUIO U KOM(POPTHO
4yBCTBOBATb C€6sI IEPCOHANY. IS IPYTUX HAINX
YCTAHOBOK aHAJIOTMYHBIE TPEOOBAHMS BBI/IBUT'AJINCh

yKE Ha 3TAIIE NTOJTOTOBKU TEXHUYECKOTO 33/TaHHUST:
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A.B.: We use both domestic and foreign
(manufactured in USA, China) equipment. For
example, with the participation of Rostekhnadzor
and together with the manufacturing company
we conducted successful testing of UNB2-600x70
unit manufactured by Izhneftemash. The tests
were conducted on the territory of Khanty-Mansi
autonomous okrug. SSK operates this unit at the wells
belonging to Gazpromneft-Khantos.

In total we have 329 equipment units of various
modifications. In 2012 SSK started to use ‘cementing
fleet’ as an accounting unit in the company. At the
beginning of 2015 at WCD we had 17 operational
cementing fleets. Since the company is introducing
new equipment, during the year 2015 we have
procured and brought into operation two more two-
pump cementing units. So, currently we operate 19
cementing fleets and there are more to come.

CTT: What can you say about the quality of
the equipment?

A.B.: At the stage of designing and preparing
technical requirements for the production of
cementing units we always take into account the
experience of equipment operation under our
climatic and road conditions. We try to remedy all the
defects and shortcomings during the warranty period
granted by the supplier; we also work closely with
equipment manufacturers to include our technical
requirements into the terms of reference. Equipment
improvement and finishing is always done under
our supervision; field trials are conducted, based on
which certain changes can be introduced into the
equipment design. These improvements allow for
achieving better performance of the cementing units.

Today both domestic and foreign equipment is
assembled from components: engines, automatic
transmission, plunger pumps, etc. These components
are installed on the equipment deck. That is why we
work with the manufacturers that have gained good
reputation on the market. We worked out this format
of cooperation when dealing with the American
company Stewart & Stevenson. We purchased our
first unit from this company. But when we put
the unit into operation there occurred a problem
— low-pressure manifolds were freezing. That is
why together with Stewart & Stevenson’s experts
we improved that unit: we installed additional
heaters and redesigned the manifold line in such
a way so that fluid residues do not stay and freeze
inside. Taking into account the fact that we keep
our equipment outdoors and the temperature in
our area can be as low as minus forty or minus forty
five centigrade, we have constructed a tent shelter
for that unit. In the shelter we installed heaters
similar to those that are used for heating yachts
and boats. So, during the preparatory works the
unit and the equipment warm up to the optimal
temperature allowing equipment to properly operate
and offering comfortable working conditions for



YCTAaHOBKH JIJI1 PAOOTHI B ycJI0BUAX Kparinero Cesepa
JOJIDKHBI OBITH OCHAaIICHBbI HE TOJIBKO 3MMHHWM MAaCJIOM U
CMa3KaMH, HO M UMETD B KOMILJIEKTE KAPKACHO-TEHTOBOE
YKPBITHE, KPBIIIA KOTOPOI'O IOJHUMAETCA IIPU paboTe
MOTOPHUCTOB LIEMEHTUPOBOYHOI'O aIPETaTa U OIyCKAETCS B
«TPAHCIIOPTHOE MOJIOXKEHUE» — TAKUM OOPa30M, YCTAHOBKA
MOJKET NEPEJBUTATHCS IO (PEAEPATIBHBIM M PETHOHAIbHBIM
TpPaccaM C COOMIOIEHUEM TPEOOBAHUI TPABUII IOPOKHOTO
JBUKCHU .

BK: BoI ABIsS/INCH Aejierarom 11-m
IHoTpeouTreabckor kKoH@depenmuu C3A0 «®PUTIMAIID.
CoOupaeTech COTPYJHHYIATH C ITHUM IPEIIIPUATHEM?

A.B.: Criponykuenr C3A0 «DHJIMAIII»> MBI 3HAKOMBI
J1aBHO. MI3yYMJIN TEXHUYECKUE XAPAKTEPUCTHUKH
CO3/1aHHBIX B €10 Kb IeMEHTHPOBOYHBIX ATPETATOB.

W XOTS OIIBIT B PA3BUTUHU JAHHOI'O HATIPABJIEHUS Y 3TOT'O
OPEANPUSTUS, U3BBECTHOTO IIPEXKE BCETO CBOMMU
KOJTIOOMHT'OBBIMH YCTAHOBKAMH, IOKA HEOOJIBIIIOH, Mbl
3HAEM, YTO HECKOJIBKO €I'0 IIEMEHTUPOBOYHBIX AI'PDEr'ATOB
YCHENTHO 3KCIUIYATUPYIOTCS B KOMIIAHUU «BesIopyCHEDTh».
Hazexy Ha JIOKOTBOPHOE COTPYAHUYECTBO BCENAET U
TO OOCTOATENBCTBO, YTO C3A0 «OMIMAIIl» HAXOAUTCS B
benapycw, pagom ¢ Poccueit n B EJHHOM 9KOHOMUYECKOM
NPOCTPAHCTBE. HaIeI0Ch, 9YTO B HAIIIN TVIAHBI HE BHECET
KOPPEKTHUBBI 3KOHOMUYECKAS CUTYAIIHS.

BK: Kak Ha Banreri paGore CKa3bIBaeTCA
HBIHEIIHASA 9KOHOMHYECKASA CHUTYAIH?

A.B.: Y Hac KOMIIAHU KPYITHAA, CEPBUC PA3BUTBIN.
3aHuMaeMCst 6yPEHHUEM CKBAXKUH U X PEMOHTOM.
Passutne snepretuku AMAO, XMAO u [JanbHero BocToka
Ha COBpeMEHHOM 3Tare y Poccuiickor epeparniu B
npuopurere, 1 3AO «CCK», Kak cepbe3Hast KOMIIAHM,
BCeraa OyieT BOCTpEOOBAHA B OOIBIINX IPOCKTAX.
O6beMBI pab0oT y HAC OyyT BCETAA.

BK: U Bce ke, KaKue cerMeHTHI pa6oT 3A0 «CCK»
B HAHOOJIBIIEH CTEINIEHH HCIIBITHIBAIOT HA ce0e
BJIHAHHE CEKTOPATbHBIX CAHKITHI?

A.B.: Ha cerogHa y HaC IPaKTUYECKU BCE PECYPCHI
3aHATHL HO MOCKOJIBKY 60IBIIAA YACTh HAIETO
O60PYAOBAHNS UMIIOPTHAS, MBI, KAK U OOJIBIIMHCTBO
KOMITAHHI HA PBIHKE, CTAJIKUBAEMCS C IIPOOIEMON
MOCTABKU 3am4acTei. [ IpeAnpusaTusa-nsroToBUTENH, C
KOTOPBIMHU COTPYJHHUYAET HAIIA KOMITAHUSA, XOPOIIO
3TO NOHMUMAIOT. OYE€HDb HAJIEEMCS, UTO POCCUICKHUE
IPOU3BOAUTEIHN B OJIMKANIINE I'OJbI CTAHYT JJOCTOMHBIMHU
KOHKYPEHTAMHU 34M1aJHBIM KOMITAHHAM.

BK: Bauiu moskejJTaHU A KOJJIEraM — YUTATEIAM
«BpeMeHH KOITIOOHUHTa».

A.B.: He cnaBatbca nyxoM. Hamr HET/TaCHbBIN IEBU3:
«K ri1y6brHaM HeJIp — K BEPIIMHAM OU3HECA», TAK YTO, KAK
T'OBOPUTCS, HAJIO TPYAUTHCS, YTOOBI ITIOJYYUTh Oy THMBIHA
pe3ynpTart. JKenaio BceM TEPIIEHHUS U yIIOPCTBA.

Bena 6eceny I'annua Byiabika, <BpeMs KOJITIOOHMHIA»

the personnel. For other units we specify these
temperature requirements already at the stage of TOR
preparation: units meant for operation under the Far
North conditions should have winter-type oil and
lubricants, and should also be equipped with a tent
shelter, the roof of which should be able to lift when
cementing unit operator is working and should be
able to fold into the transportation mode. Thus, the
cementing unit can drive via federal and regional
roads observing all the traffic rules.

CTT: You were a delegate of the 11** FIDMASH
consumer conference. Do you plan to have any
cooperation with this company?

A.B.: We have been familiar with the FIDMASH’s
products for a long time. We have analyzed technical
specifications of the cementing units, developed by
FIMASH’s design office. Even though this company,
which is primarily famous for its coiled tubing units,
has not yet much experience in the cementing units
business, we know that several FIDMASH’s cementing
units are successfully operating at Belorusneft. There
is hope for fruitful cooperation with FIDMASH due
to the fact that company is located in Belarus, not far
from Russia, and in the Single Economic Space. I hope
the economic situation will not interfere in our plans.

CTT: How does current economic situation
affect your business?

A.B.: Our company is large, we have well-
developed business. We do well drilling and
workover. Development of energy sector in
Yamalo-Nenets autonomous okrug, Khanty-Mansi
autonomous okrug and in the Far East is currently
a priority in the Russian Federation, and SSK, being
alarge company, will always be in demand in large
projects. We will have enough work.

CTT: Still, what areas of SSK’s business are
most affected by sectoral sanctions?

A.B.: At present we have almost full utilization
of our capacities. But since the majority of our
equipment is imported we, like other companies in
the market, face a problem in procuring spare parts.
Manufacturers, whom we cooperate with, understand
it quite well. We do hope that Russian manufacturing
enterprises will become worthy competitors to the
companies in the West in the coming years.

CTT: What can you wish to your colleagues —
readers of the Coiled Tubing Times?

A.B.Iwish them keep their chin up. Our unstated
motto is: “To the depths of the earth to the heights of
business.’” So, we need to work hard to get tangible
results. I wish everybody all the patience and
persistence.

Interviewer — Halina Bulyka, Coiled Tubing Times
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KauyecTBO Mo BCEMY MUPY.

Met nocTagnAem KONTOOKUHN BRCOYaRLILEro KaYyecTEa ANA NPOBEASHWA CNOMHBLIX TEXHONOTHYECKIX
onepayri no obonyRueaHKo ckeaxud. MobansHoe npucyteTere NOV Completion & Production
S{:-h!t:ur':s. NOMOKET BaM CBECTH K MUHUMYMY DUCE W NpE0QoneTe CNOMHOCTH,

MNoceTuTe Hac Ha nov.com/qualitytubing
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[TPAKTHKA

Mbl UCMNOJIb3YEM MUPOBOW
OlbIT N BbICOKUE TEXHOJIOI'N

WE USE GLOBAL EXPERIENCE
AND HIGH TECHNOLOGIES

Ha eonpocol acyprana
«Bpems konmroourza»
omeeuaem BII Kpayse,
oupexmop enapmamenma
10 UCNBIMAHUIO, OCBOCHUIO
u pemornm) cxeaxcuri PBE
Poccus» I pynnot ERIELL
(OO0 «OPHUDJLT
HEDTETA3SCEPBHC).

Our interviewee is V.P. Krauze,
Director of Well Testing,
Stimulation and Workover
Department of RBU Russia,
ERIELL Group (ERIELL
NEFTEGAZSERVIS).

BIIKpayse poouncs 6 1964 200y 6 Kanmare Kemeposckori oonacmui.

B 1983 200y oxornuun C)Yp2ymcKil Heghmamnoil mexHUuK)ymM no CReyUaibHOCU
«000PYO0BAHILE HEPIMAHBLX U 2A308bLX POMBICA06». B 1983-1986 200a:x
cayarcun 8 Boerno-Mopcrkom @nome CCCP. TPY0oeyro 0esamebHOCHb HAUAl 8
1986 200y 6 00NACHOCMIU ONEPAMOPA NOIEMHOZ0 PemMorma crkeaxcur HIZTY
«Dedoposcrrepmo» I10 «Cypeymregpmezas». B 2001 200y orxonuun TromeHcKuil
20CY0apCmBe il Hegbme2asoBulil Y HUBEPCUMEm NO CeUUAIbHOCINUL
paspabomia i IKCNIYAMarus HehmsaHbLX U 2A308bLX MECOPONCOCHULL.

Banepuod ¢ 1986 no 2001 200 8 HLJTY «PedoposckHedpmv» npouLesL 1nyms om
onepamopa IIPC 00 6edyuye2o uricerepa omoend meryu,e2o u KanumaisHo2o
pemonma ckeaxncum.

C 2001 no 2007 200 1npo00ANCUTL NP)YO0BYI0 OeAIMELHOCIIb 6 annapaime
ynpaenernus OAO «Cypymmegpmezas» 6 00INCHOCINIU 8E0YULE20 UHICCHEDC
npPoOU3BO0CMBEHHO20 OMOCLA 110 MEKYULeM) U KANUIMAILHOMY PEeMOHINY
CKBANCUM>.

B 2007 200y 6btn npuzaduier, 8 Komnaruio «Cymum Ipooaruur Texronooncu»,
T'K ddumezpa», Mockea, Ha 00aAcHoCmsb Haddaasruka omoena KPC, 20e
npopadoma 0o 2011 z2o0a.

C 2011 200a u no nacmosuwee spemsa mpyoumcs 6 OO0 «DPHUIJIT
HEDTEIASCEPBHC» (PBE «Poccusi», I pynna ERIELL) 6 002cHOCMU Oupexmopa
Jlenapmamenma ucnotmariis, OC60CHUSA 1 PEMOHING CKEANCUH.

V. Krauze was born in 1964 in the city of Katlan, Kemerovo oblast.

In 1983 graduated from the Surgut Oil Technical School majoring in ‘equipment of
oil and gas fields. In 1983-1986 served in the USSR Navy. Started his career in 1986
as a well servicing operator at Fedorovskneft Oil and Gas Production Department of
Surgutneftegaz Company.In 2001 completed bis education at Tyumen State Oil and
Gas University majoring in ‘development and operation of oil and gas fields’.

In 1986 - 2001 climbed the career ladder at Fedorovskneft Oil and Gas Production
Department from the position of Well Servicing Operator to the position of Chief
Engineer of Well Servicing and Workover Department.

From 2001 to 2007 worked in the beadquarters of Surguineftegaz as Chief Engineer
of the Production Department for Well Servicing and Workouver.

In 2007 was invited to Smith Production Technology, Integra Group (Moscow) to
become the Head of Well Workover Department where be worked till the year 201 1.
Since 2011 bas been working at Eriell Neftegazservis (RBU Russica’, ERIELL Group) as
the Director of Well Testing, Stimulation and Workover Deparitment.

«BpeMs1 KOXTIOOnHTa»: Bragucaas IlerpoBuy,
Bamra KOMIIaHHA XOPOLIO H3BECTHA HA
POCCHHMCKOM pPBIHKE. PacCKa>kHTE, KAKHE
yHHKaJIbHBIE pAa60THI PBE «Poccus» I'pynmet
ERIELL yzasxocsh BBIIIOJIHHTH 3a IIOCJIEJHEE
Bpem:Aa?

B.K.: PBE «Poccus» I'pyninbt ERIELL BriepBbI€ B
Poccun, a MOXET OBITh, U B MUPOBOM IPAKTUKE,
IOCTPONJIA CKBAKMHY HA AYMMOBCKHUE OT/IOKCHUA
B YCJIOBUAX AaHOMAJIBHO BBICOKOI'O IJIACTOBOI'O
JaBJIEHUS C JJIMHOU FTOPU3OHTAIBHOIO Y4AdCTKA
ooiiee kunoMeTpa. Eme ofHO U3 JOCTUKEHUN
KOMITAHUH — PA3BEAOYHAA CKBAKUHA ITTyOUHON
nopsAaKa 6 KM, mpobyperHas aist «JTYKOWJI-
3anaaHasa Cubupb». CKBAXXMHA YCIIENTHO TOCTPOEHA,
HUCHBITAHA U CJJaHA 3aKa34HKY. [IpOU3BOACTBO paboT
Ha JAHHOM CKBAKUHE TAKXKE ObLIO OCIO0KHEHO
4HOMAJIbHO BBICOKUM IIACTOBBIM JABJIEHHUEM.

Eme ogHa HaIa MHTEPECHEN A padoTa,
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Coiled Tubing Times: Mr. Krauze, your
company is well known on the Russian market.
Could you, please, tell us what kind of unique
operations has RBU ‘Russia’, ERIELL Group,
managed to do recently?

V.K.: RBU ‘Russia’ of the ERIELL Group was the
first in Russia and, probably, in the world to drill a
well targeting Achimov deposits under abnormally
high formation pressure conditions with the
horizontal length of more than 1 kilometer. Another
company’s achievement is an almost 6-kilometer
deep exploration well drilled for LUKOIL-West Siberia.
The well is successfully constructed, tested and
handed over to the client. Works at this well were also
complicated by abnormally high formation pressure.

There is one more very interesting work that has
already been covered in one of the magazine issues.
This was our joint operation with Well Workover
Research and Technical Centre to workover a well with
the use of several coiled tubings — 38.1 mm and 12.7 mm



PO KOTOPYIO yKE ObL/IA ONYOJIUKOBAHA CTAThS

B OZJTHOM U3 XKy PHAJIOB, 3TO HAIII COBMECTHBIN

onbIT ¢ 3AO «HTL] KPC» O pEMOHTY CKBAKUHBI C
HUCHOIb30BAHUEM HECKOIBKUX KOJTIOOMHIOB —
guameTpom 38,1 MmMm u 12,7 mm. [1macToBbIN

don]y Ha AYUMOBCKUX OTIOXKEHHUAX BBICOKO
napagpuHupoBaH. [Ipy NONajaHUU B 30HY
BEYHOMEP3JIBIX TOPOJ], OH HAYUHAET OOUJIBHO
KPHUCTAJIN30BAThC HA cTeHKaxX HKT. Benencreue
3TOTO HA IIEPBOM ITAIE Y HAC IPOUZOIILIO
33aKJIMHUBAHUE reO(pU3NIECKOTO NPHUOOPA — I'PY30B
U Kopiyca nepgoparopa — Ha IITyObHuHE IPUMEPHO
400 m. Cnenmanuctel I'pynmel ERIELL PBE «Poccns»
(OO0 «®HI'C») COBMECTHO CO CIENUATHUCTAMU
«HTLI KPC» 1 komnianuu Weatherford nposenu
JIOBHJIBHBIE PA6OTHI 3TOI'O OOOPYAOBAHM S, YCIIEITHO
U3BJIEKJIN €TO U IPOAOIKUIU PAOOTHI IO OCBOEHHUIO
CKBa>KUHBL [TpU MPOU3BOJACTBE MOCIEAYIONUX
paboT 13-32 CO0s1 B paboTE re0PprU3nIeCKOro
060PYAOBAHUA IIPOU3OIIEIL «CXO/» C POJIUKA U
O6PBIB KAPOTAKHOTO Kadens. ITpu NpousBOACTBE
HOBBIX JIOBUJIBHBIX PA0OT B CBA3U C HU3KUMU
TEMIIEPATYPAMU ITOJIYIHIJIOCH TAK, YTO BHU3Y
OCTAJICA «3aJIOBJIEHHBIA» reO(PU3NYECKUH KAO€Eb,
1 900 M kosmoHHBI HKT NPUXBAaTHIIO B CKBAKUHE
MU3-32 3aMep3aHus. [IpUIIIOCh €€ OTPE3ATh IO
YCTBIO U OCTABUTb HA BPEMS JIJIS1 IOATOTOBKH
060PYIOBAHUA U MHCTPYMEHTA JUIA IPOJOJIKEHUA
PaboT MO U3BJIEYEHUIO IOCTOPOHHUX IIPEJMETOB
U3 CKBA’KHHBI, 4 KOIJ1A IIPAKTUYECKH BCE OBbLIO
TOTOBO U IIPUIIIO NOTEIIJIEHUE, MBI [IPUTJIACUIA
€eme OHYy KOMNaHuIo — EBC — ¢ KOITIOOMHIOBBIM
060PYIOBAHUEM U TOHKOM I'MOKOU TPYOOIt
(araMeTpoMm 12,7 MM) 341IIIU B THOKYIO TPYOy
JuaMeTpoM 38,1 MM, pACTEIINIIN €€ U U3BJIEKJIN
TOHKYIO TPyO6y. I3B1€Yb KOJITIOOMHT JUAMETPOM
38,1 MM HaM He [MO3BOJIMJIA HATPY3K4 Hd MHXKEKTOP.
MBI CITYCTHJIM BHYTPb HEE reO(PU3NIECKHH Ka6€Eb
C B3PBIBATCIISIMH, IIPONU3BEIIN BCTPSIXUBAHUE ITON
TPyOBI U CMOIJIM €€ U3BJIcUb. [IpUBEIN CKBAXKUHY B
paboTocnocobHOE cocTossHUE. Hy M Hal0 y4eCTb,
YTO BCE ATU PAOOTHI BHIITOIHSINCD B 3UMHUH
nepuos B parione HoBoro YpeHnros.

BK: DTOT YHHKAJIbHBIH PEMOHT IIPOBOJHJICA
C IOMOIIBIO KOJITIOOUHTIA, YTO HALIEMY
JKYPHAITY OCOGEHHO IIPHATHO. A KAKHE eule
BBICOKHE TEXHOJIOTIHH He(TEera3zoBoro ceppuca
HCIIOJAb3yeT Bamra xommanusa?

B.K.: MBI UCTIO/IB3yEM MU POKUI CIIEKTP BLICOKUX
TEXHOJIOTUH. B TOM uncie 6ypeHue Ha pacTBOpax Ha
YIJIEBOJOPOJAHON OCHOBE, IPUMEHEHHE ITOCIEJHUX
Ppa3pabOTOK KOMIAHUH C MUPOBBIM OIIBITOM B
06J1aCTH POTOPHO-YIIPABJISIEMBIX CUCTEM U CUCTEM
F€OHABUT'AIIUU, UCTIONB3YEM JOJIOTA, UMEIOIIHE 32
CYET ONTUMAJIBHO NOIOOPAHHOT'O JU3AHHA BBICOKUE
CKOPOCTH IPOXOJIKH, BLICOKUE TEXHOJIOTUU B
06J1aCTH MHTECHCU(PUKALIUU IPUTOKA IIJIACTOBOI'O
drona Ipu NPOBEICHUU PA6OT IO UCIIBITAHUIO
U OCBOEHUIO CKBAXKUH. PBE «Poccus» I'pyrninbl
ERIELL HM€EET HECKOJIIBKO COOCTBEHHBIX (PJIOTOB 71
LEMEHTUPOBAHUS CKBAXHUH.

PBE «Poccusi» Tpynnel ERIELL Bnepsble B Poccnu, a

PRACTICE

MOXET ObITb, U B MMPOBOW NPaKTUKe, NOCTpomna
CKBaXXWHY Ha @41 MOBCKME OTNOXEHNS B YCIIOBUAX
aHOMasbHO BbICOKOIO MN1acTOBOrO AaBNIeHNS

C AJIHOV rOPU30HTaNIbHOTO yyacTka bonee
KunomeTpa.

‘Russia’ of the ERIELL Group was the first in Russia

and, probably, in the world to drill a well targeting
Achimov deposits under abnormally high
formation pressure conditions with the horizontal
length of more than 1 kilometer.

in diameter. Formation fluid of Achimov deposits

has high paraffin content and when it gets into the
permafrost area its starts to abundantly crystallize on
the tubing walls. Due to this phenomenon, at the very
first stage our geophysical tool — the weights and the
perforator body — stuck at the depth of 400 meters.
Specialists of the ERIELL Group, RBU ‘Russia’ (ENGS)
in cooperation with specialists from Well Workover
Research and Technical Centre and Weatherford
successfully fished the tools out and continued with
well stimulation. During subsequent works due to
failure of geophysical equipment logging cable went
off one of the roller wheels and broke down. During
the fishing operation due to low temperature a piece
of the logging cable remained down in the borehole
and 900-meter piece of tubing got frozen as well. We
had to cut it at the wellhead and leave it the borehole
while we prepared equipment and necessary tools

to continue the fishing. When almost everything

was ready and the weather got warmer we invited
one more company — EWS — with their coiled tubing
equipment. We ran a small coiled tube (12.7 mm in
diameter) into the 38.1-mm coiled tube, warmed it up
and retrieved the smaller tube. We could not pull the
38.1-mm coiled tube out due to high load on injector.
We ran a logging cable with explosives into this coiled
tube, shook it and then managed to pull it out. Then
we put the well into operational condition. One also
needs to bear in mind that all these operations were
conducted during winter time near Novy Urengoy.

CTT: All these unique operations were
conducted with the use of coiled tubing, which
is a great pleasure for our journal. What other
high technologies in oilfield services does your
company use?

V.K.: We apply a wide range of high technologies,
including: use of hydrocarbon-based drilling muds;
use of the most recent developments of the companies
who have international experience in the field of
rotary steerable systems and geological navigation
systems; use of drill bits with better drilling rates due
to their optimal design; high technologies in the field
of stimulation of formation fluid inflow during well
testing and well stimulation operations. RBU ‘Russia’,
ERIELL Group, owns a number of well cementing
fleets.
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BK: Bo1 He cka3au o I'PII, KOTOpHBIE, KAK
HU3BECTHO, Banra KOMIaHHA TOKE yCIIENTHO
IIPOBOAHT.

B.K.: B HacTOsA1EE BpEMSA HAIId KOMITAHUS
SIBJISIETCS TEHEPAJIBHBIM NOAPSAIYUKOM NIPU
MPOU3BOJCTBE PAOOT IO CTPOUTEIBCTBY CKBAXKUH
T10/1, KJIIOY JIJIs1 HECKOJIBKUX 3aKa34UKOB B SIHAO.
COTpyIHHUYAEM C KOMIAHUAMHU «AUUMIA3» U
«APKTHKTA3», rie Kak pa3 BHEJPSICTCS BCE CAMOE
EPEAOBOE U HOBOE. MBI OTHUMU U3 NIEPBBIX
OCYIIECTBUJIN 3aKAHYUBAHUE ITPOOYPEHHON
HAa QYUMOBCKHE OTIOXKEHUS CKBAXKUHBI C
CYyOropHU30HTAJIbHBIM IEPBUYHBIM BCKPBITUEM
OO'BEKTOB PAa3pPA0OTKHU, CITYCKOM KOMITOHOBKH JIJI1
MNPOBEJIEHUA MHOTOCTAJUITHOTO T'H/IPOPA3PhIBA
nnacrta (MIPIT). ODTu paGOThI OBLIN MIPAKTUYECKU
OJJTHOBPEMEHHO BBINIOJTHEHBI HA [IBYX CKBA’KUHAX, 4
TAKXKE MPAKTUYECKH OJJHOBPEMEHHO B HUX ITPOBEHN
TUPABIMYECKUE PA3PBIBBI IUIACTOB. PA60OTH 6bLIH
BBITNIOJTHEHBI C UCTIOJIb30BAHHMEM KOMIIOHOBOK
MI'PIT oT komnanuu «lnom6epxe». Ha ogHOMI u3
CKBaXUH 'PIT 6611 BBITTOTHEH (PIIOTOM KOMITAHUU
«ImoMbepxke», Ha APYyToi — «Tparikan Benn
Cepsuc». Ha mpoexTe «AUMMIas» Mbl ABJIAEMCA TOXKE
TEHNOAPAAYNKOM IO CTPOUTEIBCTBY CKBAXKHH.
TaM MBI CTPOUM CKBAXXUHBI C UHTEJIJIEKTYAJIbHBIM
3aKaH4YUBaHHUEM. CIIyCKAETCA KOMIIOHOBKA C
JAaTYUKAMU, MAKCUMAJIbHO TPHUOINKEHHBIMHU
K [IPU3200MHON 30HE IIACTA, KOTOPHIE B
pEXKMME PEATBHOIO BDEMEHU ITO3BOIAIOT
HEJIPOIOJIb30BATENIO KOHTPOJIHUPOBATD JOOBITY
YIVIEBOJOPOAOB, B Y4CTHOCTH, TA30KOHAeHCATA. [Ipn
MPOM3BOJACTBE ITUX PAO6OT MBI MPAKTUYECKH HA
Ka’KJIOHM CKBAKHHE JICJIAEM I10 IBA 60JBIIIEOObEMHBIX
I'PT1, oguH € 3aKAYKOM IIPOIIIAHTA IOPALKA
300 TOHH, BTOPOI npakTrudecku 200 TOHH.

[Tpr HEOO6XOAMMOCTHU IMIPOU3BOJACTBA PAO6OT IO
HOPMAJIM3AIIMH 32005 CKBAKHUH KaK rtocse I'PIT, Tak
U B IIEPHO]] IKCILIYATAIUN CKBAXKUH UCITOJIb30BAIN
umeromyocs y [pymnnsl ERIELL KOJITIOOMHI'OBYIO
YCTaHOBKY Tpon3BoACcTBA C3A0 «OPUIMAII. TIpn
npounssoacTse MI'PIT Ha HEKOTOPBIX CKBAXKMHAX
MBI UIMEJIM HETATUBHBIE MOMEHTHI I10 JIOXOXKAEHUIO
IIAPOB AKTUBALUU ITIOPT4A, BO3HHUKABIINE U3-34
TOT'O, YTO IIPU IIPOU3BOJCTBE PA6OT 11O Oy PEHUIO

B YCJIOBHAX AHOMAJIbHO BBICOKHX IJTACTOBBIX
JaBJIEHUN IIPOXOJUTCA UCTIONIb30BATDL PACTBOPEI

C yAENbHBIM BeCOM 1,72—-1,8 rp/cM?, KOTOPBIE B
CBOEM COCTABE COAEPHKAT JOCTATOYHO OOJIBIIOE
KOJIMYECTBO TBEPAOIH (pa3bl (6apuTt, meir). OHa
narybHO BIUAET HA AaIbHEUIINE PAOOTHI U

Ha 000pyAOBaHME B 11esIoM. Korma pactsop
OTHOCHTEJIBHO JIOJITOE BPEMS HAXOJUTCS B CTATHKE,
OPOUCXOAUT OBICTPOE BBINAICHUE TBEPAON (PA3BI B
ocagok. ITpu nomomu yctanoBku 'HKT MeI yciemHo
CIIPABHJIMCDH C IPOOJIEMAMH JJOCTABKH MIAPOB
WHUIIHALNY K IOPTAM.

BK: Baraguciaas IleTpoBHY, 4 KAKHE
PaGOTHI MPOU3BOAATCA HOA JHIHO Bammum
marpoHazKem?

B.K.: /I 3aHMMAIO0Ch HATIPABJIEHUEM, KOTOPOE
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Mbl OAHVUMU M3 NEPBbIX OCYLLLECTBUIN
3aKaH4YMBaHWe NpobypeHHOM Ha a4MMOBCKME
OT/IOXXEHUS CKBAXXWHbI C CyOropr3oHTanbHbIM
NepBUYHbIM BCKPbITUEM OOBHEKTOB pa3paboTkuy,
CMYCKOM KOMMOHOBKM A5 MPOBEeAEHMS
MHOrOCTagUIMHOro rmapopaspbIBa niacta
(Mren).

We were one of the first companies to do
completion of the well in Achimov deposits with
sub-horizontal primary drill-in by running a multi-
stage fracking assembly.

CTT: You have not mentioned about hydraulic
fracturing operations that your company is
quite successful at.

V.K.: Currently our company is the main contractor
in turn-key well construction for a number of clients
in Yamalo-Nenets autonomous okrug. We cooperate
with Achimgaz and ARKTIKGAZ companies in
which all the new and state-of-the-art technologies
are introduced. We were one of the first companies
to do completion of the well in Achimov deposits
with sub-horizontal primary drill-in by running a
multi-stage fracking assembly. These works were
done almost simultaneously at two wells, and the
two wells were fracked nearly at the same time.

We used Schlumberger’s multi-stage fracturing
assemblies. At one well the fracking was performed
by the fleet of Schlumberger, at the other — of Trican
Well Service. In the Achimgaz project we are also the
main contractor for well construction. We build the
wells with intelligent completion. An assembly with
sensors is run into the formation bottomhole area,
and the sensors allow monitoring the production of
hydrocarbons, gas condensate in particular, in real
time. During this type of work almost each well is
subject to two large-scale frackings; during the first
fracking we inject around 300 tons of proppant,
during the second one — almost 200 tons. If it was
necessary to do the bottomhole cleaning after
fracking or during well operation, we used coiled
tubing unit manufactured by FIDMASH. When
performing multi-stage fracturing, in some wells we
faced the problem of incomplete delivery of balls to
activate the ports. The problem occurred due to the
fact that during well drilling under abnormally high
formation pressure conditions we used drilling mud
with the weight of 1.72—-1.8 g/cm?, which contains a
lot of solids (barite, chalk). It has a negative effect on
subsequent works and equipment in general. When
the drilling mud remains static for relatively long time,
the solids settle out rather quickly. With the help of
coiled tubing we managed to successfully tackle this
problem.

CTT: Mr. Krauze, what kind of works are
conducted under your supervision?

V.K.: I am responsible for well testing, stimulation
and workover. Testing and stimulation are conducted
after drilling. Well workover is conducted by the



MOXXHO OIIPEAEINTD KAK UCIIBITAHHUE, OCBOCHUE
U PEMOHT CKBAKHH. VICIIBITAHHUE U OCBOCHHE
IPOBOAATCA NTOCHIE OypEeHUsL. PEMOHT CKBAXKUH
BBITIOJIHAETCA HAMU KAaK I1O 324BKE 3aKA34YMUK4, TAK

U C LIEJIBIO YCTPAHEHUS KAKNX-IMOO, KAK IIPABUIIO,
HE3HAYUTEIbHBIX OCIOKHEHUH, JOMYIIEHHBIX

B PE3YJIbTATE CTPOUTEILCTBA. S y2KE YIIOMUHAJL,

4TO IIPU BBOZE B AKCILIYATALIUIO CKBAXKUH HA
TTAKAXUHCKOM MeCTOPOXAeHUHU 1151 OO0
JTIYKOWMJI-3anainas CUu6HpPh» MbI IPOBOIUIIN
UCHBITAHUS C IPUBJICYEHUEM KOMITAHUN
JImomobep:xe» C ee 060PYAOBAHUEM, ITIO3BOJIAIONUM
B PEXKMME PEAIBHOI'O BDEMEHHU OTCIIEKHUBATD
HAPAMETPBI UCIIBITAHUS CKBA’KHUHBL DTOT IPOEKT
MBI 3ABEPIIIN YAAYHO. AHAJIOTUYHBIE PAOOTHI MBI
BBIIIOJIHSIIN JIJ151 KOMIIAHUU «AUIMTA3».

Eme ogauM JOCTHXKEHHEM HAIlEX KOMIIAaHUU
SIBJISIETCSI OYPEHUE CKBAKUHBI HA TYPOHCKUE
OTJIOKEHUA. DTO TPYAHOMUIBIEKAEMBIE 3A11ACHI I'A34,
34JIETAIONINE BBIIIE CEHOMAHA, KAK IIPABUJIO, HA
rnyonHe 710—840 M. 3aKa3YMKOM pabOT ABJIAIACH
xkomnaHusg «CEBEPHEDTETA3ITPOM». Tam HaMu
NOCTPOEHA TOPUZOHTAIBbHAA IKCILTYATAIIMOHHAA
CKBAKMHA C TAK HA3bIBAEMbIM BOCXO/SIIUM
TOPU30OHTAIBHBIM YYACTKOM CTBOJIA — NPAKTUYECKU
110 rpagycoB K TOpU30OHTAIU. JJaHHAS CKBAXKHUHA
3aKOHYEHA CITYyCKOM UHTEJJIEKTYAJIbHON
KOMIIOHOBKH C OITTOBOJIOKOHHOM CUCTEMOU U
3260MHBIMH JATYNKAMU JABICHUS U TEMIIEPATYPHIL.
JaHHasa CKBa)XMHA B HACTOAIIEE BPEMA YKE
HAXOAUTCA B AKCIUIyaTalMU. Ee rOpU30HTAIbHbBIN
YYaCTOK COCTABJIAET NMOPAJKA KMJIIOMETPA.
CTpOuTENIBCTBO TOPU3OHTAIBHBIX CKBAXKUH
MOCTABJIEHO B HAIIEN KOMITAHWUH HA BBICOKOM YPOBHE.

BK: 1 ux CCJI€TOBAHHE TOKE?

B.K.: VX MCCJIeIOBAHUEM Mbl 3aHUMACMCS C
NPUBJIEYEHUEM CYOIIOPASHBIX OPTAHU3AIINH,
KOTOpBIE A1 TpoBeeHnd 'MC ncrnonbs3yor B paborte
KaPOTAXXHBIN KA6€JIb, 3AIIACOBAHHBIN B THOKYIO
TpyO6Yy, IPaBAd, UMEET MECTO OBITH UCIIOIB30BAHNE
4ABTOHOMHBIX ITIPHOOPOB, CITYCKAEMBIX B CKBAXKUHY
TAKXKE HA KOJITIOOUHTE.

BK: A1 HageroCh, 9TO O CBOMX HOBBIX yCcliexax
BoI os10skuTe HA 16-i1 MEsKyHAPOHOM
HAyYHO-IIPAKTHYIECKOH KOH(EepEeHITHH
«KoaTrooOnHIroBbI€E TEXHOJIOruH, I'PII,
BHYTPHCKBAKHHHBIE PA0OTHI>.

B.K.: [TocTapaiocp HE IPONyCTUTD 3TO
MEPOIPUATHE, IOTOMY UTO KOH(PEPEHIIUY, BCTPEUH
CIIELIUATIUCTOB-EJUHOMBIIIJIECHHUKOB CIIOCOOCTBYIOT
PAa3BUTUIO POCCUHICKOI'O HEPTEra30BOI'0 CEPBUCA.

W gyeM 60sIBIIIE UX OVZET, TEM OOJIBIIIE MBI 6Y/IEM
Y3HABATb HOBOI'O: YEJIOBEK JIYUIIIE BCET'O YCBAUBACT
UH@POPMALIHIO UMEHHO B IIPOLIECCE IMYHOI'O
OOIIEeHUSI.

BK: Crtacu60 32 coiep>KaTeJIbHYIO Oecemy.
H HOBBIX yCIIEXOB!

Besa 6eceny I'amnHa Byirbsika, <BpeMsa KOJITIOOHHTA»

request of the client or to remedy certain, usually
minor, complications that occurred during well
construction. I have already mentioned about our
work at Pyakyakhinskoye field for LUKOIL-West
Siberia. When bringing wells into production we were
conducting well tests in cooperation of Schlumberger,
who used their equipment that allows monitoring
well testing parameters in real time. We successfully
completed this project. The same services were
provided to Achimgaz company.

One more achievement of ours is drilling wells
targeting the Turonian deposits. These are hard-
to-recover reserves that are located above the
Cenomanian stage, usually at the depth of 710-840
meters. Our client was SEVERNEFTEGAZPROM. We
constructed a production well with the so-called
ascending horizontal leg, which is almost 110 degrees
to the horizontal position. The well is completed with
an intelligent assembly equipped with fiber-optic
system and bottomhole pressure and temperature
sensors. This well is in operation now. Its horizontal
leg is around 1 kilometer long. Construction of
horizontal wells is done to a high standard in our
company.

CTT: Is well surveying done to a high standard
also?

V.K.: In case of well surveying we outsource some
of the works. We invite subcontractors who do the
logging with the use of coiled tubing with the injected
logging cable. Although, autonomous instruments are
also used; they are run into the well via coiled tubing
as well.

Mpw HeobXoAMMOCTM NPon3BOACTBA PaboT
Nno HopManmsauum 3a60s CKBaXkMH Kak nocne
'PM, Tak 1 B nepmnog skcnnyaTaumm CKBaxuH
ncnonb3oBanu nmetoLlytocs y lpynnel ERIELL
KONTIOOMHIOBYIO YCTaHOBKY MPOM3BOACTBA
C3A0 «®ONOMALL».

If it was necessary to do the bottomhole cleaning
after fracking or during well operation, we used
coiled tubing unit manufactured by FIDMASH.

CTT:1do hope that you will present your new
success stories during the 16th Coiled Tubing,
Hydraulic Fracturing and Well Intervention
Conference.

V.K.: I will try not to miss this event, since
conferences, and meetings of specialists foster the
development of oilfield and gasfield services in the
Russian Federation. The more such events are held,
the more new information we learn, because a person
better learns during face-to-face communication.

CTIT: Thank you for a very substantive
discussion. Good luck!

Interviewer — Halina Bulyka, Coiled Tubing Times
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OBOPVIIOBAHUE

PEKOMEHAALMN NPOMECCUOHAJIOB
'rynnet @UA

I'PI1 6onpuinx 06beMoB (MI'PIT) M3HA4aIbHO OBUTH
paccunTaHbl 1 OIPOOOBAHBI IPU JOObIYE CIAHIIEBOI'O
raza Ha reppuropuu CIIIA u Kanazsl [Ipu 1o06614e
ra3a U3 MHOI'OYUCJIEHHBIX CJIOEB NPOJAYKTUBHOM
IOPO/ADL, 3AJIETAIONIEH HA PA3HBIX YPOBHAX,
TPEO6OBAIOCH TPOBEAECHHUE ONEPALIH, KOTOPAS
3aTparusaja Bce 0. M3 3TUX TpeOGOBAHUI BOZHUK
IPOLECC MHOTOCTAAUUHOTO ['PIT 60IBITUX OOBEMOB.

C T€4EHUEM BPEMEHHU OIEPALUIO
MHorocTaauraoro I'PIT onpo6osanu Ha
HedTEAOOBIBAIONUX CKBAXKUHAX.

B Poccum Ha nomo MYH npuxogutcs OKosIo 9%

OT 06111eN TOLOBOM HEPTEAOOBIUH, IPUYEM OOJIbIIE
MOJIOBUHBIOT 3TOU JOIH NPUXOANTCS HA OJJUH METO]
— IUJIPOPA3PHIB IUIACTOB. BCe OCTaIbHBIE METO/BI
yBenudeHus Hepreorgauu (6e3 I'PIT) garoT npubasKy
JIUIIb B 4% OT rogoBoi n1ooerau. I'PIT goka3ar cBOIO
BBICOKYIO CTENEHD 3(PPEKTUBHOCTHU U IIOBCEMECTHO
MNPUMEHSETCA B MUPE /I TOBBIIEHUS HE(PTEOTAAUHN
ITACTOB.

O6001mEHHBIE KDUTEPUH IPEABAPUTEIBHOTO
BbIOOPA CKBAKUH JIJIs1 1pOBeeHUs [PIT 0ObeiTHEHBI
B TPU I'PYIIIBL: OLIEHKA FTOPHO-TE€O0JIOIMYECKUX
YCJIOBUI, TPEOOBAHUA K XAPAKTEPHUCTUKAM CKBAKHUHBI
U €€ TEXHUYECKOMY COCTOSHHIO, OLIEHKA COCTOSTHUSA
Pa3paboOTKNU, OCHOBHBIMH N3 KOTOPBIX ABJIAIOTCSA
crenyIoumye.

1. Teosorus:

* 3(ppeKTHBHAS HEPTEHACHIIEHHAS TOMIUHA > 3,5 M;

* MUHHMAJIbHAS TOJIIINHA [TIMHUCTOTO Pa3zeaa > 6 M;

* IUIOTHOCTB TEKYIIUX 3a11ACOB HEPTHU > 30 THIC. T.
2. CKBaXWHQ:

* TEXHHUYECKAA UCIIPABHOCTD (OTCYTCTBUE

HAPYIIEHNUH KOJIOHHBI, TEPMETUYHOCTD CTBOJIA;

* XOpPOIIIEE KAYECTBO LIEMEHTHOTI'O KOJIbLIA B
uHTEPBAJIE nepdopanun 1 Ha 15-20 M BBEPX U
BHM3 OT HET'O);

* YI'OJI OTKJIOHEHU A CKBAKUHBI OT BEPTUKAJIN IIPH
BXOJIe B 1acT < 10°

3. CocCTossHHE Pa3pabOTKU:

* IEOUT )KUJIKOCTHU CKBAKUHBI 3HAYHUTEIBHO
HIKE IMMOTEHITMAIBHO BO3MOXHOI'O ¥ COCETHUX
CKBAKMH;

* PACCTOAHUE IO IMHUYW HATHETAHUA

1 BHK > 500 Mm;

TEKyast OOBOJHEHHOCTD < 50%;

CTEMNEHb BBIPAOOTKHU 3a11ACOB IO 3JIEMEHTY
paspaboTku < 60%;

* TEKYIIEE IUIACTOBOE JABJICHUE OOJIbIIIE
HAYAJIbHOI'O UJIH PABHO EMY.

B pesynprare npuMmeHeHus 'PIT 10 60IBITMHCTBY

CKBAKMH JJOCTUTHYTA BBICOKA TEXHOJIOTUYECKAA
3 PEKTUBHOCTD. B pe3ynbTare BBIIOJIHEHHOI'O
aHann3a 3(pPpexTuBHOCTU I'PIT yCTAHOBIEHBI
cenyomye oo1ye 3aKOHOMEPHOCTH:

KO3(pPHULIMEHT IPOAYKTUBHOCTH 11oce I'PIT o
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BCEM CKBAKHMHAM BBIIIE TEKYIEHU IIPOJYKTUBHOCTHU
CKBaXUHBI /10 I'PIT 11 11O 60/IBIIMHCTBY CKBAXKUH
BBIIIIE MAKCUMAJIBHON IPOAYKTHBHOCTU CKBAKHUHBI
1o I'PIT;

* B PE3YJIBTATE KOMIIEHCUPYETCS CHUKCHUE
IIPOAYKTHUBHOCTH, IPOUSZOIIEAIIEE B IIPOLIECCE
IKCIUIYATALUY;

* CTEIEHb YBEJIUYEHUS IPOAYKTUBHOCTU OOIBIIE
IIPYU MAJIBIX 3HAYEHUAX IIPOAYKTUBHOCTHU 10 I'PIT;

* C YBEJIMYECHUEM MACCHI IIPOIIIAHTA CTCIIEHD
U3MCHCHUA IPOAYKTUBHOCTHU 110cjie I'PIT
YBEJIMYUBACTCS;

* YBEJIMYCHME IPOAYKTUBHOCTH nocsie ['PITHa
BOJIHOM OCHOBE IIPU COITIOCTABUMBIX YCJIOBUAX
HECKOJIBKO HUIKE, YEM Ha HE(PTIHOI OCHOBE;

* OIPEAEIAIONUMU (PAKTOPAMU, BIUAIONIUMU
Ha BEJIMYMHY KO3(PPUITHEHTA IEUCTBYIOMEN
TOJILLIUHBL, ABJIAIOTCS I'€OJIOINYECKUE:

00111251 TOJNIIMHA IVIACTA, IECYAHUCTOCTD,

PACYJICHEHHOCTD;

* JUIS IIOBBIIICHU S CTEIIEHU BOBJICYCHU A
NPOAYKTHBHBIX IIJIACTOB C 6OJIBIIOH TOIIIUHON
(6onee 30 M) 1IENECOOH6PA3ZHO TPOBOJUTD
MMOMHTEPBAIbHBIN ['PIL
ITposeaenue I'PIT 6onbmux 06beMOB (MI'PIT)

LEJIECOOOPA3HO:

* 110cJIe 6ypPEHUSA TOPU3OHTAIBHBIX CKBAKUH
(MHOrocraauiHeli I'PI1 B ropU30HTAIBHBIX
CKBAKMHAX);

* IIPU JOOBIYE U3 HECKOJIBKUX NPOAYKTHUBHBIX
CJIOEB.

IIpUMEHUTENBHO K TEXHUKE, UCIIOJIb3YEMOU ITIPU
nposeaeHnu oneparuil ['PIT, roBOPUTH O OOJIBIIIOM
06'BbEME 3aKAYKH KOMIIO3UIUH LIEJIECOOOPA3HO
Ha4ynHasA co 100 T mponnaxTa.

TexHUKa 1 060PYJOBAHUE, TPUMEHsAeMbIE TPy ['PTT
C 60IBIIUM OO'BEMOM 3aKAYKU, TOJJOOHBI TEM, UTO
NPUMEHSAIOTCA U IPU 0ObI9HOM I'PIT € yueToM psaga
OCOOEHHOCTET:

1. TIpOJOIKUTENBHOE BPEMS 3AKAYKH.

2. CylIeCTBEHHOE YBEUUYEHUE OOBEMOB
3aKa4YMBAEMOM KUJKOCTH, IIPOIIIAHTA U
XUMHYECKUX PEATCHTOB.

3. ObecneueHne 6eCcnepebONHON PabOTHL B TEUEHUE
IIPOAOJLKUTEIBHOI'O IIPOMEXYTKA BDEMEHH.

BBUAY 3THUX (PAKTOPOB CYIIECTBEHHOE 3HAYEHHNE
HMMEET KOITUYECTBEHHBIIN cOCTaB (pstoTa I'PIT,
KOTOPBIH MOXET O6ECIEYUTD HeCciepebOHHYIO
O/|a9y U IPUT'OTOBJIEHHE KOMIIO3UI Uy A1 I'PI1.
PaccmoTtpumM I'PIT ¢ 601p1IMM OOBEMOM 3aKAYKU HA
npumepe.

Vcxos N3 TaHHBIX 3aKA39HKA (OKUJAEMBINA
TEMII 34KAUKHU, OKUJAEMOE JABJICHUE 3AKAYKH,
KOHIIEHTPALVA IPONITAHTA, OO'bEM ITPOIIAHTA),
OBUIH PACCYNUTAHBI OCHOBHBIE ITAPAMETPEI
rraHupyemoro ¢nora I'PIT (Tabm. 1)



Taonuya 1 — Pacuem gproma I'PIT

OKWJIAEMBIH TEMI 3AKAYKU, M?/MUH 3,5
O’xuzraeMoe gaBiaeHue, 6ap 900
COBOKYIIHAS I'M/IPABIMYECKAS MOITHOCTD, JI.C. 7000
KoadduiineHT nepekprITHs 1O MOITHOCTH 0,25
COBOKYIIHASI MOIITHOCTh HACOCHBIX YCTAHOBOK C YYETOM 10938
TIOTEPB, JI.C.
MOIIHOCTD OJJHOM YCTAHOBKU 2250
KOJIH49€CTBO HACOCHBIX aI'PEraToB, HEOOXOAHMOEe 49
JIJIA IPOBENEHHU I ONI€PAIIHH, II'T
KoHIIEHTpaIMs NPOIIIAHTA Ha M3 T'eJIs, KT/ M? 1350
KoHIleHTpaIus IPOIIAHTA B CMECH, KI/ M? 945
O0’peM IPONIIAHTA, T 500
OKUJJAEMBIH PACXOJ, F'eIst, M /MUH 2,45
O2KHUAAEMBIH PACXO, IIPONIAHTA, KI/MUH 3307,5
PacueTHsIit 06bEM CMECH, M? 1055
OsKHIaeMBIH 00'bEM I'eisa, M3 900
Heo6xoauMBblil 06'bEM IesIec06Pa30BATENS, KI' 3031
TTepro CTOMKOCTH KJIAIIAHOB, 4 2
PacueTHas IPOAOKHUTETBHOCTD PAGOT, I 5,02

IIpu nposeaeHuH I'PII ¢ 60IBITHM
00'b€MOM 3AKAYKH TEXHHUKY, IPHMEHICMYIO
B IIPOIiecce, HEOOXOTUMO Iy OITHPOBATH
JJIA IIPESOTBPALICHU S CPHIBA OII€ AT
IO IIPHUYHHE BBIX0AA U3 CTPOSI KAKOH-THOO
YCTAaHOBKH.

Taxkum ob6pazom, ipu nposegeauun I'PII
OOJIBIIINX 00’HEMOB IEJIECO0OPA3HO IIPUMEHITH
HACOCHFBIE YCTAHOBKH OOJIBIICH MOITHOCTH
(2500-3000 s1.c.) 319 yMEHBIIEHU A KOJIHYECTBA
€IJUHHIL TEXHUKH U )11 00€CIICYCHHU I
BO3MOKHOCTH 3aMEICHUA YCTAHOBKH,
BBIIIEJUICH U3 CTPOS, OCTABIIUMHUCSA
YCTAaHOBKAaMH.

B COOTBETCTBUU C BBIITOJIHEHHBIMH PACYETAMH
rraHUpyeMoro I'PIT ObL1a BBITOIHEHA KOMIIOHOBKA
paccTaHOBKU TEXHUKU (1oTa ['TIP HA CKBasKUHE.
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Pucynox 1 — Paccmanogxaycmano60K
gnroma I'PII na cxeadxcune

KosinyecTBEeHHBIN COCTAB TEXHUKH HO]IY‘-II/IJICH CJIC]_[YIOI_L[I/IM:
TpaHcnopTep JEHTOYHbIM — 1 11T,

Bynkep 1 nponmnaiTa — 8 1T,

EMKOCTB JJ1s1 )KUJIKOCTU — 30 IIIT,;

VcTaHOBKA JO3MPOBAHM A XMMPEAT€HTOB — 1 1T,

YcTaHOBKA I'U/IPAaTallUOHHAS — 2 HIT,

MamuHa MaHU@OIBAOB — 1 HIT;

VcTaHOBKA HACOCHAST — 8 IIT,;

CraHuus KOHTPOJIA U yIIpaBaeHus — 1 mT,;

YcTaHOBKA CMECUTENBHAS — 2 IIT.

KonmmuecTBO HACOCHBIX YCTAHOBOK YBETUYEHO IO
CPaBHEHUIO C HEOOXOIMMBIM — JIJ151 O6ECTICUCHU ST
JyOIHMPOBAHUS IIPU BBIXOJE U3 CTPOSI KAKOU-THO0
YCTAHOBKH U JIJIs1 OO6ECIIEYEH S PA6OTHI (PJIOTA IPU
BO3MOKHOM 3aMEHE KJIAITAHOB HACOCHBIX YCTAHOBOK
B IPOLIECCE MPOBEACHUS ONIEPALTUH.

g obecnedyeHust 6ecnepebOHHON NOAaAYU
MPOMNITAHTA U IIPUT'OTOBJICHUA KOMITO3UIIVU B
npornecce onepanuu I'PIT Takke NpoagyoIHPOBAHO
KOJINYECTBO CMCCUTC/IBHBIX U TUAPATAITUOHHBIX
YCTaHOBOK.

PaccmorpuM TeXHUKY (proTta I'PIT 6oiiee nogpo6HO.

YcraHoBka HacoCHadA. [IpegHasHayeHa 114
MIPOBEACHUS PAbOT IO MPOMBIBKE CKBAKHH,
TUAPOINIECKOCTPYUHON OO6pAOOTKE NPHU3a60MHOIM
30HBHI, ontpeccoke HKT, mpoBeieHNs TOKAIbHBIX,
JTyOOKOIPOHUKAIOMUX U MACCUPOBAHHBIX
Pa3pPBIBOB IIJIACTA B COCTABE MOOYIBHOT'O KOMIIJICKCA
JIISI TTTYOOKOIIPOHMKAIONIEI'O PA3PbIBA IUIACTA.

Taoruya 2 — TexnHuuecxkue xapaxmepucmu-
KU YCMAaHO08KU HACOCHOTL

MoniHOCTD NPHUBOJHOTO JABUTATES, KBT (JIC) 1678 (2250)
Hacoc BbICOKOTO 1aBineHus I DEXILTyIDREDHEIA,
SPM
MaxkcumasibHOE pabouee gasiaeHue, MITa 105
MaKCuManbHAs IPOU3BOJUTEIBHOCTD IIPU
MAaKCHMaJIbBHOM PaGOYEM JaBJIEHUH, JI/MUH 670
MaKCUMaJIbHAs IPOU3BOUTEIBHOCTD, J1/ 1480
MWH
Pabouee gaBaeHne NPy MaKCUMaJIbHOI ITPO- 475
M3BOAUTENBHOCTU, MITa ’
JlmaMeTp IIyHKepa, MM (JIOMMBI) 114,3 4,5)
Pa6oTa yCTAaHOBKY IPH MAKCUMAIbHBIX 30%
PaboYrX mapamMeTpax °
MaHu(OIb/bI BLICOKOT'O JIABJIEHUSA, MM 76,2 (3)
(ATOIIMBI) (WECO 1502)
MaHUDOIBIBI HU3KOT'O IABICHUSI, MM (IO~ 101,6 (4)
MBI) (WECO 206)
Kopo6ka nepesiayd TH/IPOMEXAHUYECKAS
KonunuecTBo nepeayd 7

Pucynox 2 - Yemanoexa Hacocnan }
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IIpu nposeaeHuu I'PIT 601bIIHX OOBEMOB
LIETIECOOOPA3HO UCIIOIb30BATh HACOCHBIE
YCTAHOBKHU OOJIBIIIEN MOITHOCTU JIJIS1 yMEHBIIEHU S
UX KOJIMYECTBA IPU JyOIHNPOBAHUU BO BPEMSI
OPOBENEHUS ONEPAIUUL
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Pucynox 3 — Yemanoexa HAcoCcHas

TCXHI/I‘{CCKI/IC XapaKTCpI/ICTI/IKI/I YCTZ[HOBKI/I HACOCHOM
MOIITHOCTBIO 2500 JI.C. IPUBE/IEHHI B TA0I. 3.

Ta6auuya 3 — Texnuueckue xapaxmepucmu-
KU YCMano6KU HACOCHOTE

MOIHOCTB ITPHUBOHOI'O ABUTATEIS, KBT (JIC) 1860 (2500)
ITaTunnyn-
Hacoc BBICOKOT'O JaBICHUS .
JKEPHBbII, SPM
MakcuMmaabHOE pabouee fgasieHue, MITa 120
MaxkcuMaabHas IPOU3BOJUTEIBHOCTD MPU MaK-
CHUMaJIBHOM Pa60YEM JABJICHUH, JI/MUH 390
MaKCHUMaIbHAS TPOU3BOIUTEIBHOCTD, JI/MHH 2384
Pa6oyee naBjieHUE IPU MAKCUMaJILHOM IIPOU3BO-
nurensHoCTH, MITa 43,6
JuameTp IIyHKepa, MM (JIOUMBbI) 114,3 (4,5)

Hapsay ¢ HACOCHBIMH YCTAHOBKAMH C
HCIIOJIHEHUEM Ha ITACCH BO3MOXKHO TAKXKE
HUCIIOJTHEHHUE HA MOy PULIETIE.

|
Bl
5|

Pucynox4 - Yemano6xka HacOCHAA HA NOTY-
npuuyene
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Taonuua 4 - Texnuueckue xapaxmepucmu-
KU yCMaHno6KU HACOCHOUL Ha NOaynpuuene

Iaccn IMonynpu-
emn
MOIIHOCTB IPHUBOAHOTO ABUTATENA, KBT (JIC) 1860
g (2500)
ITaTu-
Hacoc BBICOKOT'O JIaBJICHUS ILIyHKEP-
HbII, SPM
MaxkcumanabHOE paboyee gasnaeHue, MIIa 120
MaxkcumasbHas MIPOU3BOJUTENBHOCTD TPH MAKCH-
MaJIbHOM pabodeM /IaBICHUH, JI/MUH 390
MaxcumasibHast IPOU3BOJUTENBHOCTD, JI/MUH 2384
PaGouee gaBIeHNE NPU MAKCUMaJIBHOM IIPOU3BO/IU-
TeapHOCTH, MITa 43,6
JlmaMeTp IUIyH)KEPa, MM (ZIOMMBI) 114,3 4,5)
TFaGapuTHBIE PA3MEPDI, MM, HE OOJIEE:
JUIMHA (B COCTABE aBTOIOE3/1a) 20000
MIIPUHA 2550
BBICOTA 4000
Pacnpeenenme Harpy3KH € y4€TOM MaCChl TACCH:
HarpysKa Ha OCb, HE 60JIEE, KT 10 000
Macca, He 607€ee, KI' 40000

B 32BUCHMOCTH OT IPOBOIUMOI ONIEPAITUH MOKHO
IPEAJIOKUTD HACOCHBIE YCTAHOBKU CJIEAYIOIMIUX
BHUJIOB (TA0IL. 5).

Tab6auua 5 — Bapuanmust HACOCHBIX
YCManoeok

MomHOCTE | 1162000 nc. | Mo 2250 e, | 0 2500 n.c. | To 3000 c.
BapuanTtbl
KOMITOHOB-
K1
Caterpillar, | Caterpillar, | Caterpillar, | Caterpillar,
Isuraresns/ MTU, MTU, MTU, MTU,
S Cummins/ | Cummins/ | Cummins/ | Cummins/
cxop - Allison, Allison, Allison, Allison,
p Caterpillar, | Caterpillar, | Caterpillar, | Caterpillar,
TwinDisk TwinDisk TwinDisk TwinDisk
Gardner Gardner
BII;II?:S)?(S)I;‘IO Gardner Denver Denver Gardner
Denver Denver
JTaBIICHUS SPM, OFM | SPM, OFM
ITaccw MB3KT, M3KT, MAN | MAN, M3KT M3KT
Kama3 8x8 8x8 10x10 10x10
TTonynpunen
BJIOYHOE HUCIIOTHEHNE

YcranoBka cMecHTenbHadA. [ IpeqHasHavyeHa
JUIA IIPUT'OTOBJIEHUS TEXHOJIOIMYECKOU XKUJIKOCTHU
B IIPOLIECCE ITPOBEACHMS OIIEPAITAN THAPOPA3PHIBA
T1acTa C JO3UPOBAHHBIM BBOJIOM IIPOIIIAHTA, CYXUX
U KUIKUX XUMPCATCHTOB.
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Taonuua 6 — Texnuuecxkue
xXapaxmepucmuxu ycmanoexKu

cMecumensHoll
MakcuMaabHAs IPOU3BOJUTENBHOCTD, M?/MUH 11,5
MaxkcumaibHOE iaBjieHue, MI1a 0,5
MaxkcumasbHas INIOTHOCTDb paboyer cMecH, Kr/m? 1800"
MaKCHUMaJIbHAs IPOU3BOJUTEIBHOCTD IIOJA4YH 10500
TPOIMAHTA, KI/MUH
TIpOM3BOUTEIBHOCTD MOJJAYH SKUAKIX
XHUMPEATr€HTOB, JI/MUH
C IMHAMHYECKOM BI3KOCTHIO 710 200 mITa-c
- 1-11 103U PYION I HACOC 1-10"""
- 2-1 JO3UPYIOIIUI HACOC 3,5-35""
- 3-11 IO3UPYIOMMIA HACOC 3,5-35""*
- 4-11 fO3UPYIOMINUH HACOC 6—-60"""
- 5-11 JO3UPYIOIIHIT HACOC 6-60""
- IEPEKAYUBAIOMIMIA HACOC 100°**
- IEPEKAYUBAIONINI HACOC 100°**
IIpOM3BOJUTENBHOCTD O/IAYN CYXUX
XHUMPEATeHTOB, JI/MUH
- 1-¥1 IIHEKOBBII JO34TOP 0,1 —200"
- 2-11 ITHEKOBBIH /103aTOP 0,1 -200"
- 2-11 ITHEKOBBIH JI032TOP 0,1 —200*"

* MaxcumanisHas naomHochb Moxcem Obiims CKOppeKmuposara
10 Pe3YNLMamam nPpoeedeHUs UCHbIMAHULL YCMAHO8KU

** Iuana3orst npou3so0UmensHoCmu ObiCmpPOCMEHHbLX UHEKOS,
amun: 0,1-1,4; 0,5-8; 1-15; 3,5-55; 6—-101; 8—127; 13-209

* quanasom @OSMPOBﬂHu}l CO271ACOBBLBACINCA C 3AKAZHUKOM

Pucynox 5 — Yemanoeka cmecumensuasn

J1J151 HENPEPBIBHOI'O IPUTOTOBJIEHUS Y IOJIA4U
resd B ripouecce nposenenus I'PIT npuMmenseTcs
YCTAHOBKA TUAPATAITMOHHAA.

O6bEM IPUTOTOBJICHHOI'O I'eJISl B IIPOIIECCE
onepanuu ['PIT 6onbiioro o6beMa gfocruraet 900 m?
U 6o5ee. [IpUroTOBIEHUE TAKOI'O KOJIMYECTBA
reJsisi BEMKOCTAX IIPH IOMOIIU YCTAHOBKH
CMECUTENBHOM HEA(PPEKTUBHO U 3ATPYAHUTENBHO.
B 3aBUCUMOCTHU OT yCIIEMTHOCTH IPOBENECHHUS

ONepaIUU U IMIPABUIBHOI'O PACYETA TAPAMETPOB IIPU
UCTHOJIb30BAHNU 34PAHEE IPUTOTOBJICHHOTO I'eJis
BO3MO’KHBI OOJIBIIINE OO'BEMBI OCTATKOB, KOTOPBIE
HEOOXOIUMO YTUIN3UPOBATD.

ITpu UCTIOIb30BAHNUH YCTAHOBKU ' PATALIMOHHONU
B cocTase (proTa I'PIT BOZMOXKHO IPUT'OTOBJIEHUE
r'eJisi MMEHHO B TOM KOJIMYECTBE, KOTOPOE
HEOOXOAMMO JIJIS1 IPOBE/ICHUS ONICPAITUU.

Taonauya 7 — Texnuuecxkue
xapaxmepucmuxku ycCmanoeKu

2uopamariOHHOU

TIpOM3BOAUTENBHOCTD, M?/MUH 7,2

O6’beM I'HIPATALIMOHHON EMKOCTH, M? 25

O6’beM OYHKEPA 17151 TeIC00PA30BATENS, M° 3
IIpOM3BOJUTENBHOCTD IIOJA4YH I'€JIE06PA30BATEIS, 2-40

KI/MUH

Macca nepeBo3uMOro resico6pa3oBaTes, K 2000
OO6'bEM EMKOCTEN JIJIS KUJKUX XUMPEATEHTOB, JI 2x450

Pucynox 6 — Yemanoeéxa zuopama-
UUoOHHAA

B npouecce nposegenus ['PIT 601bIINX O6bEMOB,
IIOMUMO YCTQHOBOK, I/ICHOIII)SYCMI)IX npu OOBIYHOM
I'PIT, nenecoo6pa3Ho NPUMEHEHNE YCTAHOBOK,
CO3IAHHBIX CIEIIUAILHO 151 OITUMU3AIIUU
onepanuii ['PIT 60abIIUX O6'bEMOB. [JaHHbBIE
yCTaHOBKI/I HaIpaBJICHBI HA:

+ obecrnedeHne HENPEPBIBHOM 3aT'DY3KH OOIBIIIOTO
KOJIMUECTBA MPOIITAHTA;

+ 00€ECIIEYECHUE XPAHEHUS 6OIBIIOTO OO'bEMA
JKUOKOCTHU U IIPOIIIAHTA HA MHWHHUMAJIBHON
IJIONTA/T;

+ 00€eCIIeYeHUE JO3UPOBAHUS 6OIBIIOTO OO'bEMA

JKUJKHUX XMMUYECKUX peareHTos B nnpouecce I'PIT; }
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+ obecrieyeHne Harpepa 60IIbIIOro OObeMa
JKHJIKOCTH JIO 33/TaHHOU TEMIIEPATY PBI;

- obecrieyeHne NePEBO3KH OyHKEPOB 151 IPOIITAHTA
Y )KMJIKOCTH,

+ obecredyeHre yCTAHOBKU OYHKEPOB HA CKBAXKHUHE
6€3 NOMOIU NOJEMHOTO KPaHa.
BhIIIEyKAa3aHHBIE YCTAHOBKHU CYIIECTBEHHO

O6JIETYAIOT U YCKOPAIOT NOATOTOBKY K IPOLIECCY

u caMm niporiecc I'PIT. Huske npeicTaBacHo 60see

HOAPOOHOE OMUCAHHUE JOTIOJHUTEIBHOT'O

ob6opynoBanud (prota I'PIT gy 601bI0ro 00beMa

34KAYKU.

151 o6ecrieueHN s HENPEPBIBHOU 3aIDY3KHU
MOPONIAHTA B EMKOCTb CMECUTEIBHOU YCTAHOBKH
npu nposeaeHuU I'PIT ¢ 601bIINM OOBEMOM 3aKAYKU
UCIIOJIb30BAHUE KITACCUYECKUX YCTAHOBOK /I
MEPEBO3KH U NMOJAYU IIPOMIAHTA HELIEJIECOOOPA3HO
BBH/1y UX OOJIBIINX I'dGAPUTOB U HEAOCTATOYHOI
BMECTUMOCTHU. [IJ151 O6€CIIEYEH N HY>KHOTO O6'bEMA
Y YMEHBIIIEHUA I'a6aAPUTOB IAPKA EMKOCTEN
JUI XPAHEHUWA U BblAa4u I1ponmanTa npu I'PIT
OOJIBIINX OO’BEMOB LIEJIECOOOPA3HO UCIIOIb30BATh
MapPK BEPTUKAIBHBIX EMKOCTE, KOTOPHBIE ITPU
OTHOCHUTEJIBHO HEOOJIBIINX IIJIOMAIAX YCTAHOBKHA
obecrneyaT HEOOXOAUMBIN OO'bEM MTPOIITAHTA.
EMKOCTH /1J1s1 TPONIIAHTA MOT'YT OBITh KaK
OJHOCEKITUOHHBIE JJI OMHOM (PPAKIIUHU, TAK U
JIByXCEKITHOHHBIE 17151 IBYX (DPAKITHIL.

Taoauua 8 — Texnuueckue xapaxmepucmu-
Ku OynKepa oasa nponnanma

OJIHOCEK-
KoHCTPYKTUBHBIN BAPUAHT UCIIOJHEHU ORI,
JIByXCEKIIU-
OHHBIN
o . 3 45
OJIE3HBIN O6bEM OYHKEPA, HE MEHEE, M %22
MakcumanbHag IPOU3BOJAUTENBHOCTD (1101a49a 600
MPOIIIAHTA), HE MEHEE, T/4
BricOTA BBITPY3KU IPOIIAHTA, HE MEHEE, MM 1150
TIomazp NONeEpPevyHOro CEYEHU I OKHA IMUOEPHOMU 01
34CJIOHKH, HE MEHee, M> g
TFa6apuTHBIE PA3MEPDI B TPAHCIIOPTHOM OJIOKEHU N
(TOPM30HTAJILHO YCTAHOBJIEHHBIN), HE 60OJIEE, MM:
- JUTMHA 9000
- IMAPUHA 3200
- BBICOTA 3250
TFaGapuTHBIE PA3MEPBI B PA6OUEM NOJIOKEHUU
(BEPTHKAIBHO YCTAHOBJIEHHBIE), HE 60JIEE, MM:
- ITMHA 3600
- IMUPUHA 4200
- BBICOTA 10 500
Macca, He 6os1ee, Kr 13000
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Pucynox 7 — Bynkepwoi 014 nponnanma

JJ1 TPAHCIIOPTUPOBAHUA CHIITYYUX MATEPUAJIOB
OT OYHKEPOB K HIOTPEOUTEIAM (OAHOMN WU IBYM
YCTAHOBKAM CMECUTE/IbHBIM) IIPEJIHA3HAYEHA
YCTAaHOBKA IIOJAYH CBhIIIYyYHX MaTE€PHAIOB.

Tabnuua 9 — Texnuueckue xapaxmepucmu-
KU yCMAaHo6KU nO0auu Colnyuux mamepu-
anoe

JnamMeTp TAroBO-CIIEITHOTO YCTPOMCTBA, MM 50,8

TaGapuTHBIE pa3Mepsl, He boree:

JnrHa (B COCTaBE aBTOIIOE3/1d), MM 20000
IInpuna, MM 2550
Beicora, MM 4000
Macca B CHapsIKEHHOM COCTOSTHHU, KT (He 6071ee) 22000
CKOpPOCTB Pa3rpy3KH, TOHH/49aC 600
fermancs 2200 o6

ITHEBMATUYCCKAST

c ABC, c muTaHu-

€M U yIIPaBJIE€HU-
€M OT Tsirava

TOpMOSHaH CHUCTEMA ITOJIYIIPUILICTIA

DIEKTPOCUCTEMA 24V

Pucynok 8 — Yemanoerxa nooauu colnyuux
mamepuanioe
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11 XpaneHust
OONBITUX OO'BEMOB
SKUJIKOCTHU TIPU
nposegenuu I'PIT ¢
OONBITNM O6'EMOM
3aKAYKU OITTUMAJIbHBIM
MOXXHO CYUTATD
BEPTUKAIBHBIE EMKOCTHU
JUTST )KUJTKOCTH
c o6beMoM 60 M3
1 yTEIUICHHBIMHU
CTEHKAMU. JlTaHHbIE
€MKOCTU TAKKE
00€eCTIEYNBAIOT MATYIO
IUIOIIA/Lb YCTAHOBKU
IpU 60IBIION
BMECTHUMOCTH.

Pucynox 9 — EMKocms 02 #HCUOKocmu

J1J151 IEPEBO3KYU U YCTAHOBKH BBIINIEYKA3aHHBIX
€MKOCTEN B BEPTUKAIBHOE MOJIOKEHUE NTPEJHA3HAYEH
IIE€PEBO3IUK €EMKOCTEH 1 YCTAHOBIIHUK
€MKOCTEH.

Pucynox 10 -
Ilepeso3uux
emxocmeii

Pucynox 11 — Ycemanosuiuk emxocmeii

IIpu nposeaenuu I'TIP 601bINX O6BEMOB
TPEBYETCS O6ECIEYNUTD JOZUPOBAHUE OOJIBIIOTO
06bEMA XKUJKUX XUMUYECKUX PEATCHTOB. [[JaHHYIO
ONEPALIMIO HE BCETAA YIOOHO IPOBOAUTD IIPU NTOMOIIIH
JO3UPYIOMIUX HACOCOB, YCTAHOBJIEHHBIX HA YCTAHOBKE
CMECUTENBHOM. I10 3TOM ITPUYUHE UCTIOIb30BAHUE
JULS 3TOM 1IEJIN YCTAHOBKH JJIA JO3HPOBAHU A
XHMPEATC€HTOB IPE/ICTABIAECTCA HAUboIee
MPUEMJIEMBIM.

Taoauya 10 — Yemano6Ka 003upPoBanus

xumpeazenmoas
TFa6apur Konrerinep
KonnaecTBo eMKOCTEN /151 XMMPEATEHTOB 8
O6'bEM EMKOCTEH /11T XUMPEATCHTOB, M? 9,8
KonuyecTBo A03UPyIOIHUX HACOCOB 6
T JO3UPYIOUIUX HACOCOB BuHTOBOM
JnanasoH JO3UPOBKU XUMPEATEHTOB, JI/94C:
Hacocwr 1, 2 48-420
Hacoc 3 90-900
Hacoc 4 210-2100
Hacocsi 5,6 360-3600
[IpuBO/I HACOCOB DIIEKTPUYECKUI
Perynmuposanue HaCOCOB YacroTHOE
IIpOM3BOJUTENBHOCTD IEHTPOOEKHOTO 3.9
HACOCa, M?/4ac
TIpuBOA yCTAHOBKMU DNEKTPUIECKUIA
TIpu momomu
MOJIYIIPUIIEIIA-
Iepemenenne yCTaHOBKU KOHTEHHEPOBO34,
BXO/IAIIETO B
COCTAB YCTAHOBKH
OT JU3ETb-
IMnTanue yCTaHOBKHU rereparopa
TaGapuTHBIE pa3MEPHI (‘663 Honyl:[puucna), 0120x2435x2591
MM, He 6071€€ — /TMHA" MUPHUHA® BBICOTA
TTomHas Macca (C MOAYIPUIIETIOM), KT, HE
o 24000

Pucynox 12 — Yemanoéxa 003uposeanusn
HCUOKUX XUMPeazenn0oe

B mponecce I'PIT ¢ 601bINUM OOBEMOM 3dKAYKH
pacxon JKUOKOCTH OJI HpI/II‘OTOBIICHI/ISI KOMIIO3UITNH
MOKeT Jocturatb 1000 m? 1 60os1ee. OTITUMAJIbHAS
TEMIIEPATYPA JKUJIKOCTH HAXOIUTCS B IIPEEIAX
35-40 °C. [I11 momorpeBa TAKOTO KOTUYECTBA
SKUJIKOCTU IIPEAHA3HAYEHA YCTAHOBKA MTOJIOIPEBA.
TeXHUYECKUE XAPAKTEPUCTUKH YCTAHOBOK

HOAOI'PEBA NPUBE/CHBI B TA6L. 11.

4
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PexoMEHAALMKN nPodECCUOHANOB MPynnbl DU

PYIOBAHUE

Ta6ruya 11 - Texnuueckue xapaxmepu- MOITHOCTBIO 4,7 MBT 060pY/I0BAH Y€ THIPhMSI

CMuUKU yCManoeoK nodozpeea rOpeJIKaMH, pabOTAIONMMHU HA JIN3E/IBHOM TOILINBE.
Koprryc nosiorpesartesist U3HyTPH N30JINPOBAH
MMaHEIIMU Ha OCHOBE KEPAMHUYECKUX BOJIOKOH
(ceramicfiberblanket). CucTemMa KOHTPOJIS

ObO

TeXHUYECKUE XAPAKTEPUCTUKN

Million P TIOJOTPEBATEIIA CJIEANUT 34 BXOAHOU U BBIXOTHOM
" Bu/hr | 12 [ 1 20 TEMIIEPATYPOM JKHUAKOCTH, 4 TAKIKE 34 JABJIEHHUEM
OIIHOCTBb
m MEB 35 a7 | 5o JKUJIKOCTHU B 3MEEBHKE NOAOrpeBartes. [1pu
T b b K
NPEBBIMEHNH 34/JAHHBIX [TAPAMETPOB IIPOIECCA
MaKCHMaJIbHBIH IOTOK (JAHHBIE e | 763 | 055 | 1242 Harpesa (lIOCTI/I)KCHI/IC 32/TAaHHOU TEMIICPATYPHI,
IIPOU3BOJUTE]IS) JaBJIEHUS, [IPEBBIIIECHUE JOIIYCTUMOU TEMIIEPATY PBI)
CHUCTEMA KOHTPOJIA IIPEKPAIIAET IIOAAYY TOILJINBA K
MaxkcumaibHas TeMneparypa °C 95
HATpeBa BOJABI T'OPEJIKAM OO DEBATEIA.
B KauecTBE ONLIMM BO3MOXKHA YCTAHOBKA I'OPEJIOK,
Harpes npu MakKCUMaIbHOMIOTOKE | - 16.c | 46 | 50 | 47 PabOoTAIOMMNX HA CKIKEHHOM IIPUPOTHOM I'a3e.

(BaHHBIE IIPOMU3BOAUTEIIS) o
IIpnBOA YCTAHOBKH ITOJOI'PEBA — TH/IPABINYECKUH,

OT IBUT'ATEJIA MIACCU. DIEKTPOCUCTEMA
HOAOIPEBATENS TUTACTCS OT AJIIEKTPOCUCTEMBI
IIIaCCH.

IIpeacTaBaeHHBIE BBIIIE YCTAHOBKU (PJIOTA
T'PIT o6ecrieuynBaroT HEOOXOAMMBbIE YCIIOBHS JJ151

PacuetHoe Bpems Harpesa 1 M°, mue  |Ha 10°C| 0,33 | 0,23 | 0,2

PacueTHBI 06'bEM BOJIbI, HATPETOMI

32 1 MmuH, M? Ha10°C| 3 42| 49

PacueTHbIN O6'bEM BO/IbL, HAI'DETOM

32 60 MU > na 10°C| 180 | 255 | 300 nposeaenus I'PIT ¢ 60npmum 06bEMOM 3AKAYKH.
[Tpu aToM cocras (rixora I'PII 11 GOMBIIHX
PacueTHbIIT pacXo/] TOILINBA IOJOTPeE- 347 | 466 | 495 00'bEMOB 32AKAYKH MOKHO AOCTATOYHO JIET'KO

paresie npn MAX MOMHOCTH, 1/ epeo6oPyA0BATH HA HECKOIBKO (PJIOTOB I

I'PII OOBIYHBIX O0'HEMOB, JOYKOMILIEKTOBAB
JINIIh HEOOXOAUMBIMH YCTAHOBKAMHM: CTAHIIMCH
KOHTPOJISI ! YIIPABJICHUST, MAIITMHOM MaHUMOIIB/IOB U

PacueTHOE KOJTMYECTBO TOIINBA,

HEOOXOIMMOTO /i1l Harpesa 50 M3, 1 Ha10°C| 9551895 | 82,4

B 3aBUCUMOCTHU OT IIJIAHUPYEMOI'O OObEMA TP KEJIAHUU T'MIPATAITMOHHON YCTAHOBKOM.
JKHUJIKOCTH, KOTOPYIO TPEOYETCSI HAIPETH, MOXKHO HecMOTpsl Ha HEBBICOKU I ITPOLICHT IIPOBEJCHUS
BBIOPATH YCTAHOBKY HEOOXOAMMOI MOIITHOCTH: onepanuii I'PIT ¢ 60abmHUM O6BEMOM 3AKAYKH,

- 10200 M° — 3,5 MBT; JIaHHAs1 OIIEPALIUS IOy YA€T BCE OOJIbIIIEE
-+ 710 1000 M* — 4,7 MBT; PaCpOCTPAHEHHE B CBA3H C GOJIBIINM OXBATOM
- csbie 1000 M* — 5,7 MBT. HPOAYKTHUBHOI'O IJIACTA ¥ BO3MOKHOCTBIO

poBeAcHNA MHOIO30HHBIX I'PIT 1ipy ogHOM
CITYCKO-TIOZ'bEMHOM ONepanvu. BBuay Hamm4musa
MHOXXECTBA CKBAKWH C ITO3/JHEH CTaUEN BBIPAOOTKHU
U C 3aJIETAHUEM HE(PTAHBIX JIMH3 B IIPOIJIACTKAX

HA PA3HBIX YPOBHAX IIPOLIEHT IPOBEAEHUA
onepanuii ['PIT ¢ 60abMUM O6BEMOM 3AKAYKH UMECT
TEHJEHIIUIO K BO3PACTAHUIO.

IIprMeneHune BCIIOMOIaTENbHON TEXHUKU IIPU
nposeaeHnu onepanuu I'PIT ¢ 60abIKUM 06bEMOM
33aKa4KU obecneumnT e 3PPEKTUBHOCTD U YMEHBIIIUT
BPEMS CAMOU OIEPALIUH, YTO 6JIATOIIPUATHO
OTPA3UTHCA HA KOHEYHOIM CTOMMOCTH IIPOBEACHUA

paodoT.
ITpr MUPOBOX TEHJEHIIMU CHUKEHH A CTOMMOCTH
Pucynox 13 - Yemanoexa nooozpega He(dTH U JOPOI'OBU3HE IPOBEACHM OYPOBBIX U
reoJIoro-pa3BeJOYHBIX paboT nnposeacHue I'PIT i
YCTaHOBKA HACOCHAA ITOAOI'PEBA CIIPOEKTUPOBAHA UHTEHCU(PUKALIMU IIPATOKA HEPTHU K CKBAXKUHE
CHEUANIBHO IS IPOBEAECHUS PAOOT IO HATPEBY NPEJCTABIAETCA HAMOOJIEE PAIIUOHATILHBIM B
JKUJKOCTU A1 onepaumii no I'PIT ITogorpesares CYILICCTBYIOIUX pCATUIX. ©
220033, Pecniy6nuka Benapycn, Ten.:+375 17 298 40 81 E-mail: info@fidgroup.by
r. MuHCK, yi1. Pei6anko, 26 Daxkc: +375 17 368 30 93 www.fidby www.fidnovby
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COBMECTHbIN AHTI/IKPI/I3I/ICHbII/I I'IPOEKT

TEXHOCTPOH
NJU3IMUHT

Ha cnenmanuaupoBaHHON 13-11 MOCKOBCKOM
MEXAYHAPOAHOU BeICTaBKe «HedTh 1 raz»/MIOGE
2015, koTopas mpoxoauia ¢ 23 o 26 uionst B LIBK
«OKCHOLIEHTP», MeX 1y KoMITaHuAMU OO0 Takep
Cepsuc» (I. Mocksa), OO0 «PHIcepBuC> (I. YIVINY) U
OO0 «TexHOCTPOMIN3UHT» (T. MOCKBA), PUHAHCOBO-
JIM3UHTOBBIM TapTHEPOM C3AO «PHIMAIII, 6b11
MHO/MHCAH 3KCKJIIO3UBHBIN KOHTPAKT HA IOCTABKY
KOJITIOOMHI'OBOM YCTAHOBKH TSKEJIOT'O KIACCa
MK30T-50 110 aHTUKPHU3UCHOM BEHJJOPCKOH
pOrpaMMe («<BEHIOP-JTU3UHT»), Pa3PA6OTAHHON
COBMECTHO CO CHELNAIN3UPOBAHHBIM IPOEKTHO-
MPOU3BOJICTBEHHBIM IPEAIPHUATUEM (32BOJIOM-
uarorosureneM) C3A0 «PUIMAIs (Peciybiinka
benapyce, . MUHCK).

B cepenHe aBrycTa Ha UCIIBITATEIBHOM MTOJIUTOHE
3apoga-usrorosurend C3AO «PHMIMAII> (1. MUHCK)
OBbLIA BBIIIOJIHEHA COBMECTHAS MPHUEMKA IIEPBOX
YHUKAJIBHOM KOITIOOMHIOBOH YCTaHOBKHU MK30T-50
HAa HOBOM MOZIEPHU3HMPOBAHHOM U YCUJIIEHHOM
noHONPpUBOAHOM m1accu M3KT (10x10)

B agpec komnanuu OO0 dlakep CepBuc» u
OO0 «TeXHOCTPOMIN3HHT .

OTIMYUTENBHOM Y€PTOM JJAHHOU KONTIOOMHIOBOI
YCTAHOBKH ABJISETCS TO, YTO HA HEH CMOHTHPOBAH
YBEJIMUYEHHBIN 6aPA0aH y3J1a HAMOTKH C
T€OMETPUYECKON EMKOCTBIO 5500 M /17151 TUOKOH
TpyOos! (I'T) nnameTpom 44,45 MM, 9TO TO3BOJIAET
MIPOU3BOJUTB IOJIHBIH CIIEKTP PA0OT C TMOKO TPYOOIt
JuameTpoMm 44,45 MM (IIpY TOIIUHE CTEHKU ['T
210 4,4 MM) Ha COOTBETCTBYIOIIUX ITTyOHMHAX.

Taxoke JaHHAs1 YCTAaHOBKA OOOPYA0OBAHA HOBEHIIINM
WHKXEKTOPOM ceprr FM236 TpOU3BOICTBA

PY/IOBAHUE
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C3A0 «®UIMAI> ¢ TATOBBIM yeumueM 36 000 Kr
(Tonkaromee ycunue 18 000 kr). JaHHas
KOJITIOOMHI'OBAsA YCTAHOBKA CO CHIELIUAIU3UPOBAHHBIM
CKBA’KMHHBIM MTHCTPYMEHTOM MOXKET ObITh
UCIIONIb30BAHA U 33/IEMCTBOBAHA B IIIMPOKOM CIIEKTPE
BBIIIOJIHEHUS Pa60T € I'T: MPOMBIBKA IIECYAHBIX
U ITApa(PUHOBBIX IPOOOK, IEMEHTHPOBOYHBIX
PpaboT, U30IALIN BOAOIIPUTOKOB, KUCJIOTHOM
06pabOTKH, OCBOCHUSI CKBAKMH U MHOTUX JIPyTHUX
PEMOHTHBIX M UCCJIEJOBATENLCKHUX PAO6OT, B TOM YHUCIIE
reo(PU3NIECKUX, HA CKBAXKMHAX BCEX THUIIOB ITPH
JIaBJIEHNH HA YCThE CKBAXKMHEBI 1O 70 MITa.

CielyeT OTMETUTD, YTO Ha TeppuTopyun PO u
Ha repputopun CHI 3TO nepsas KOITIOOUHIOBASA
ycranoska MK30T-50, kotopas oyger
3KCILTYaTUPOBATHCA.

CTOMMOCTB KOHTPAKTA HE PACKPBIBACTCSL

Ha npuemMke nepBoi KONTIOOMHIOBON YCTAHOBKH
TsKENIOro Ki1acca MK30T-50 npucyTCTBOBAI
KOMMEPYECKUH JJUPEKTOP KOMIIAHUM
«TexHOCTPONIN3UHT» Pycian MTnios, CO CTOPOHBI
3aka3unka OO0 Jlakep CepBHC» NPUCYTCTBOBAIN
IVIABHBIM HH>XeHep Komnanuu Oser Kosasb u
HayanbHUK MTO 060CO6IEHHOTO NO/IPA3/IEICHHU S
OO0 Takep Cepsuc» B Cypryre Bnagumup
Becenkos. ITpreMKOM U JaIbHENIIEN OTTPY3KOM
KOJITIOOMHI'OBOI YCTaHOBKU MK30T-50 CTOPOHBI
OCTAJIMCB IOBOJIBHBIL, YTO, B CBOIO OYEPE/Ib, E1IIE HOJIEE
ykpenuiao no3unuu C3A0 «PHIMAIIL» B 0651aCTH
MIPOJIBIKEHH I HOMEHKJIATYPbI BBIITYCKAEMOI'O
BBICOKOTEXHOJIOTUYHOT'O KOJITIOOMHI'OBOT'O
06OPYAOBAHUA U TEXHUKHU KAK 31BOZIA-U3TOTOBUTEIA
Ha HE(PTETA30BOM pbIHKE Poccun.  ©
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ObOPYLOBAHWE AJ1A TOBbILLEHNA
S2OOEKTMBHOCTU M OPOPA3PLIBA

N TV OPOTNEPOOPALINY
B NMPOLYKTVBHbBIX TJTACTAX

B.M. KOHOHOB, JI.T. H., mpodeccop; H.M. IlanuH;
MOCKOBCKHH roCyJapCTBEHHBIH MAIITMHOCTPOHTEIbHBIN YHUBepcuTeT (MAMHM)

PpH pa3padOTKe HEPTETA30BBIX

MECTOPOXKIECHUH IIMPOKO UCIIOJIb3YIOTCA

T'UJPOJUHAMUYECKUE METODI
BO3/JCUCTBUSA HA [IPOJYKTHUBHBIC IIACTHI (TOPHbIE
IIOPOJBL), HAIIPUMED, ' POPA3PhIB IIACTOB
(T'PIT), BBIIOJIHAEMBIN C LIE€JIbIO YIIPABICHUS
NPOAYKTUBHOCTDBIO (IIPUEMUCTOCTBIO) IIACTA, UJIN
TUAPOCTPyHHAA TEPPOPALINA IPU BTOPUYHOM
BCKPBITHUH IIACTOB.

i seimonuenys IPIT B 3a1aHHOM HHTEPBAJIE
NPOAYKTHUBHOTO IIACTA (POPMHUPYIOT TPEIIUHEL
3agaBaeMbi UHTEPBAI ['PIT B CKBAKHMHE OTIAETAIOT
MAKEPAMH, 4 PA3PYLICHHE IOPOAI OCYILECTBIAETC
JaBJIEHUEM XKUJIKOCTH, 3aKAYMBAEMOM C
JTHEBHOM NOBEPXHOCTH O KONoHHE HKT (unu
O 3KCIIYATAIITMOHHOU KOJIOHHE). JlaBiieHue
P, Ha ycThe cKBaXKMHbBI 1Py I'PIT IpU6IMKEHHO
onpenensaeTcs 1o (popmyne:

Pyzpp_(pm'g‘H)J’_PTp ) (1)

rge P, — IWIOTHOCTD 3aKAYMBACMOM JKUJKOCTH
paspeiBa, KI/M% H — rimy6rHa 06pabaTbIBAEMOM 30HHL,
M; P, — rmoTepu qaBiaeHus (Haropa) Ha TPEHHE MpH
JBIKECHHU 33KA4UBAEMOU XKUJKOCTH, I12;

P, — JaBienue paspbisa TOpHOM nopoawl, I1a,
ONPENENAEMOE IS TOPU3OHTAJIBHBIX TPEIUH 10
dopmyie:

Pp=Pry+0,, €

I7I¢ G, — BPEMCHHOC COIPOTUB/ICHUE IFOPHOM
MOPOABI HA Pa3phIB, I1a (111 HePTAHBIX
NPOAYKTHUBHBIX IUTACTOB OOBIYHO B paCYeTax
OPUHUMAIOT G, ~ 3 MIIa); P, — BepTHKaNIbHOE
rOPHOE JABJICHUE, PABHOE:

Pry=Py -8 H, ©)

rjie: p,, — CPEHsIS INIOTHOCTH I'OPHBIX MTOPOJT HA/Jl
OPOAYKTHUBHBIM ILJIACTOM, KI/M?.

Meronbl HanpasiaeHHOTro ['PI1, KOTOpbIE HAUNMHAIOT
IPUMEHATHCA B PA3JIUYHBIX TEXHOJIOTUAX
BO3/JIEUCTBUS HA TOPHBIE TTOPOJbl, OCHOBBIBAIOTCS HA
OPUCHTUPOBAHUU TPEILIUH PA3PHIBA B 33/1aBAEMOM
HanpasjgeHuu [1].

OAHUM U3 METOJIOB BTOPUYHOT'O BCKPBITHUSA
IJIACTOB ABJIAETCA TUPONECKOCTPYHHAA
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nepdopainus, 1pu KOTOPOU B CUCTEME «OOCATHAS
KOJIOHHA — LIEMEHTHBIN KAMEHDb — 'OPHAs IIOPOAA»
CO3[AI0TCA KAHAJIbI PA3JIMYHOU OPUEHTALINH,
CBA3BIBAIOLIME IIPOAYKTUBHBIN IUIACT C IIOJIOCTBIO
CKBAKHHHI [2].

POpPMHUPOBAHUE YKA3AHHBIX KAHAJIOB
O6ECTIEUNBAETCS S3HEPTUEN CTPYH KUJIKOCTH
C IECKOM, BBIXOJAIEH U3 HACAJOK ANapaTa,
criryckaemoro Ha kKojonHe HKT B CKBakHuHY.
DHepreTudeCKUe NapamMeTpsl 3TOM CTPYU TAKKE
3ABUCAT OT BEJTMYMHBI ABJACHU P, cO31aBaeMOro
HA YCTbE CKBAKHUHDI.

IIpaKTHKa BBIIIOJIHEHUS TUAPONEP(POPAIITMOHHBIX
pa6oT u I'PI1 NOKA3BIBAET, YTO BO MHOTMX CJIY4asX
TpebyeMast BeIMYMHA JaBJICHUA P, IpeBblmaeT
JOIIYCKA€MBbIE [IDOYHOCTHBIE IIAPAMETPBI KAK
06CaIHBIX KOJIOHH (KOs10HH HKT), Tak 1 mapameTpel
UX PE3bOOBBIX COCAUHEHUN. KOJTOHHBI THOKUX
TPy6 (KOJITIOOUHT), YCIIEITHO IPHUMEHSIEMbBIE
HA PA3JIMYHBIX OllEPALUAX IIPU ITI0OA3EMHOM
PEMOHTE CKBAKHUH [3], UMEIOT, KAK U3BECTHO, TAKKE
3HAYNUTEIbHbIE OI'PAHUYEHUS 110 JOIIYCKAEMbIM
BEJIMYUHAM BHYTPEHHETO JaBJICHUSL.

HegoCcTaTKoOM CYIECTBYIOMETO 060Dy IOBAHUA
1A BbONHEHUA I'PIT v rugpocTpyiHOMU
nepdopanuu ABIAETCA TO, YTO IPOCTPAHCTBO
MEXK/y HACATKOM 1 OOCAJHOU KOJIOHHOMU 3aIIOJIHEHO,
KaK IIPABUJIO, "JKUJKOCTBIO, 1 UCTEKAIOII A U3
HACAJKa CTPYs JKUAKOCTU ABJISACTCA «3aTOIJIEHHOM>.
ITapaMeTpsl «34TOIJIEHHOM> CTPYH (CKOPOCTD,
JlaBjaeHue, popma), T.€. BIUAIONUE HA €€
pa3pymamnyo CHOCOOHOCTD, CHUKAIOTCHL.

Ilenbio ¥ TEXHUYECKHUM PE3YJIbTATOM IO HATEHTY
P® Ne 2462589 C1 (k1. E21B 43/26) siBisieTcs
HOBBIMIEHUE 3(PPHEKTUBHOCTH PAO6OT IPU JOOBIYE
HEPTU. YKA3AaHHBIA TEXHUYECKUI PE3YIBTAT
JOCTUT'AE€TCA ABYMS BAPUAHTAMMU.

ITo nepBOMY BApUAHTY JOCTUTAETCS TEM, YTO B
YCTPOUCTBE, COAEPKALEM KOPITYC C PaAHaIbHBIMU
KaHaJIAMU, B KOTOPBIX 3aKPEIUIEHBI BTYIKU
C KOHMYECKHUM COIUIOM (HACAJAKOM), BTYJIKH
BBIIIOJIHEHBI HA BHYTPEHHEN ITIOBEPXHOCTH C
KOJIBIIEBOM PACTOYKOM, 4 COTLJIA (HACAJKN) — HA
HAPY’KHOU OBEPXHOCTH C KOJIBLIEBOX IIPOTOYKOH,
06Pa3yIONIMMHU COBMECTHO KOJIBLIEBYIO ITOJIOCTD,

B KOTOPOH C BO3MOXHOCTbBIO B3aUMO/IECHCTBUA
C BTYJIKOI U COIIJIOM (HACA/IKOM) Pa3MeENieHa
MPY>KUHA CKATHUA, OOECTIEUNBAIONM A PAJTUATBHOE



NEPEMEIIEHUE COIIA (HACAKA).

ITo BTOpOMY BAPUAHTY YKA3AHHBINA TEXHUYECKUNA
PE3YJIbTAT JOCTUTAETCA TEM, YTO YCTPONCTBO,
cojiepKalee KOpnyc ¢ paJiuaIbHBIMU KaHAIdMU,

B KOTOPBIX 34KPEIUICHBI BTYJIKM C KOHUYECKHUMU
COIIAMHU (HACAIKAMU), CHAOKEHO PA3MEIIEHHON B
IOJIOCTH KOPITyCa BTYJIKON C KOHUYECKON HAPYKHOM
IOBEPXHOCTDBIO, BLIITOJIHEHHON C PaiUaJIbHBIMU
KaHaJIaMH, COBMEIIEHHBIMU B PA00OYEM MOJIOKEHUHU
C IIOJIOCTBIO COIIEJL, U ITOAIPYKMHEHHONU

B OCEBOM HAIIPaBJICHUU. [Ipu 3TOM COILIa
(HaCcaIXN) BBIIIOJHEHBI C HAKJIOHHBIM TOPIIOM,
KOHTAKTHUPYIOIINUM C KOHUYECKOH ITIOBEPXHOCTBIO
BTYJIKH, 4 COIUIA (HACAJAKU) YCTAHOBJIEHBI C
BO3MOKHOCTBIO PA/IUAIbHOIO IEPEMCIIICHUS U
HOAIIPYKUHEHBI B PAJUAJIbHOM HAIIPABJIECHUU.

JOCTHXEHNIO YKA3aAHHOTO TEXHUYECKOT'O
PE3YIBbTATA CIIOCOOCTBYET TAKKE U TO, UTO BTYJIKA,
pa3MeIeHHas B HOJOCTU KOPITYCd, BBITIOJHEHA C
CEJIJIOM MO/l COPACBIBAEMBIN KJIAIAH (IIAPHUK), IPU
3TOM CEJIJIO KJIAIIAHA BBIIIOJHEHO C HAKJIOHHBIMU
Ma3aMHM, COEJUHAIOIMNMU B PA0OOYEM ITOTIOKEHUN
HAJKJIAIIAHHYIO IIOJIOCTH C HOAK/IAIIAHHONU
MOJIOCTBIO.

H300peTeHne MoACHAETCA YEPTEKAMHU, HA
KOTOPBIX U3006PaKEHBI OOIIUH BU/JT yCTPOUCTBA
COOTBETCTBEHHO IIO IIEPBOMY (pHUC. 1) 1 BTOpOMY
(puc. 2) BapuaHTam.

[IpennoxeHHOe yCTPOUCTBO MO IIEPBOMY
BAPUAHTY COAEPKUAT KOPIYC 1 € paiaibHBIMHU
KaH4JIAMU 2, B KAK/JOM U3 KOTOPBIX 3aKPEIIEHA
BTYJIKA 3 C KOHUYECKHUM COILIOM 4 (HACAJKOM).
Comio 4 3apUKCUPOBAHO OT IEPEMEIIECHUS B
CTOPOHY OCH KOPITyCa 1 B IOJIOCTU BTYJIKU 3 JIIOOBIM
U3BECTHBIM CITOCOOOM, HATIPUMED, ITPY>KUHHBIM
PAa3pE3HBIM KOJIBLIOM 5. BTYJIKH 3 BBIIIOJIHEHBI CO
CTYIIEHYATON BHYTPEHHEN IOBEPXHOCTHIO, 4 COIIA
4 — C HAPYKHOU CTYIIEHYATOM IIOBEPXHOCTHIO,
06Pa3YIOMIUMU COBMECTHO KOJIBIICBYIO ITOTIOCTH O,
B KOTOPO¥ C BO3MOKHOCTBIO B3aMMO/ICHCTBUS CO
BTYJIKOU 3 U COIJIOM 4 pa3MeIleHa MPY>KUHA CKATUA
8, obecrieunBaas paJuaabHOE IEPEMEIICHUE
coruia 4 (Hacazaka). i repMeTu3anm coria
4 IpegyCMOTPEHO YIUIOTHUTEIBHOE KOMIBLIO 7,
YCTAHOBJIEHHOE B KAHABKE HA €I'0 HAPYKHON
MMOBEPXHOCTU U KOHTAKTHPYIOIIEE C BHYTPEHHEN
MMOBEPXHOCTBIO BTYJIKH 3.

YCTPOMCTBO IO BTOPOMY BAPHUAHTY COIAECPKUT
KOpIyC 1 C paiaJIbHBIMU KAHAJIAMU 2, B
KAK/IOM U3 KOTOPBIX 3aKPENJIEHA BTYJIKA 3 C
KOHHYECKHM COIIOM 4 (HaCaKOM). YCTPOUCTBO
CHA6KEHO PA3MENIEHHON B ITIOJIOCTHU Kopnyca 1
MOJANPYKUHEHHOI B OCEBOM HATIPABJIEHNH BTYJIKON
10 ¢ KOHMYECKON HAPYKHOU IMMOBEPXHOCTDIO 11,
OTBETHOM KOHUYECKON NOBEPXHOCTH 12 TOpLIa
coILIa 4 CO CTOPOHEBI OCH Kopryca 1. Brynka 10
BBIIIOJIHEHA C PAAHUAIbHBIMU KaHAJIAMHU 13,
COBMEIIIEHHBIMU B PA60YEM ITOJIOKEHUU C IIOJIOCTBIO
comnen 4. Brynka 10 onupaerca Ha NpyKUHY 14 1
BBITIOJIHEHA C CEAJIOM 15 1OJ; GPOCOBBII KJIallaH
16, mpu 3TOM ceiio 15 Kkiranana 16 BBIITOTHEHO
C HAKJIOHHBIMU [143AMH 9, COEIUHAIOIYMHU B
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Pucynox 1

1 - xopnyc; 2 - paduanvHovie KAHABL;

3 — emyaxa; 4 — KOHuuecKoe conno (Hacaook);

5 — pa3pe3noe KorvYyo; 6 — NOIOCMb KOALUECEAA;
7 - ynaomuumensroe KOasuo
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Pucynok2

1 - xopnyc; 2— paouanvnsle Kanaaisl; 3 — 6MyaKa;

4 — KOHUuecKoe conno (Hacaook); 8 — npyscuna;

9 — naxaonnsie nasol; 10 - emyaxa; 11 u 12 -
conpazaemovle KOHUUECKUE nogepxnocmu; 13 —
paouanvuvie xananwl;

14 — npyscuna; 15 - ceono; 16 — wapPpurKoswiii Kianau

pabodeM MOJNIOKEHNUU HAJKIAMAHHYIO IIOJIOCTh
C IO/IKJIATIAHHOI OJNOCTBIO. KaK U B IEPBOM
BAPHAHTE, MEXY HAPY>KHOU NOBEPXHOCTBIO COILIA
4 (HacaJKa) U BHYTPEHHEM ITIOBEPXHOCTHIO BTYJIKH
3 pa3MeIeHa NPy>KHUHA CKATUA 8 [J1 PaJIUAIbHOTO
TepEMEIIECHUA COILIA 4 (HACA/IKA) B IIOJIOCTH BTYJIKHU 3.
[TpUHIIUI paGOTHI yCTPONUCTBA 3aKII0YAETCS
B caeayloeM. ITociie cnycka yCTponcTBa B
CKBAXUHY B 33/IaHHOM UHTEPBAJIE HAYUHAIOT
MIPOKAYUBATD )KHUJIKOCTD PA3PBIBA, KOTOPAs,
MIPOXO/IA Yepe3 KOHUYECKUE COILIA 4 (HACAIKA),
NIPUOOPETAET 3HAYUTEIBHYIO CKOPOCTD U OKA3BbIBAET
JUHAMHUYECKOE BO3[EUCTBUE HA IIPOAYKTUBHBIN
IJIACT (MJIM Ha OOCAJHYIO KOJIOHHY), 00pa3ys B
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OBOPY/IOBAHUE

HEM OTBEPCTHUSA (TPEMUHBL). DPHEKTUBHOCTD
06pPa30BaHUS TPEIIMH 3aBUCUT OT CKOPOCTHOI'O
HAIopa CTPyH, KOTOPAsI B CBOIO OYEPE/b 3ABUCUT
OT PACCTOAHUSA MEXAY TOPLIOM COILIA 4 (HACAAKA)
Y1 BHYTPEHHEN HOBEPXHOCTBIO OOCAAHOI KOJIOHHBI
(CKBa’XMHBI). Y€M MEHBIIIE 3TO PACCTOSHUE, TEM
apexTuBHEE pabOTA yCTPOUCTBA. C 3TOU LIENBIO
B IIPEJIOKEHHOM YCTPOUCTBE COILIA 4 (HACAAKA)
YCTAHOBJIEHBI C BO3MOXXHOCTBIO PaIUAJIBHOIO
EPEMEIIEHM S, OOECIIEYNBAIONIETO TPUOINIKEHUE
HACAJOK K 00CaJHOM KOJIOHHE (T11aCTy). [Ipu
YBEIMYCHUY AaByicHus Py (06beMa IPOKAYMBAEMOK
JKUJIKOCTH PA3PBIBA) IEPENAJ JABJICHUS HA BBIXO/E
U3 coria 4 (HacaJKa) YBEJIMYUBACTCA U HACAJOK 4
BBIIBUTAETCS U3 BTYJIKU 3 32 JUAMETP KopIyca 1.
ITocne npeKpameHus NOAAYU KUJKOCTHU PA3PhIBA
comia 4 (HacajKa) IoJ ACHCTBUEM YCHUIINSA IIPYKUHDI
8 BO3BPAIIAIOTCS B UCXOJHOE MOJIOKEHUE U HE
OPENATCTBYIOT U3BJIECYECHUIO YCTPOICTBA U3
CKBa>KHUHBL

B ycrporicTse 1O BTOPOMY BAPUAHTY
pajuaipHOE IEpEMEIEHUE conen 4 (HACAJOK)
OCYHIECTBJISIETCA 334 CIET BO3ACHCTBUA HA UX
HAKJIOHHBIN TOpEL 12 HAKJIOHHOM IIOBEPXHOCTU
ocesot BTyJIKH 10. Ilepemelnenue nociaeaHen
06ECTIEUNBAETCA COPOCOM IIAPUKOBOT'O KJIAMTAHA
16, IEPEKPHIBAIOMICTO GOJBIIYIO YACTh IIPOXOAHOTO

“f ueHT

PO PAMAL

CedeHMA OCeBOro Kanaua BTyaku 10. ITpu aToM
JKUJKOCTB Pa3PbIBa OAAETCA YEPES HAKJIIOHHBIE
na3bl 9, BBIITOJTHEHHBIE HA [TIOBEPXHOCTHU ceia 15,
U [IAJIEE YEPE3 COBMEIMIEHHBIE PA/IUAJIbHBIE KAHAJIBI
13 Brynku 10 B comna 4 (Hacagka). B aTrom cinydae
MNPEKPAIIAETCA NTOJA49a ) KUJKOCTH PA3PBIBA, BTYJIKA
10 mox peicTBuEM NPYKUHBI 14 IOAHMMAETCA BBEPX,
Y BBIJIBUHYTBIE B PAIUAJIBHOM HAIIPABJIEHHUH COILIA 4
(HacagKW) o[ JEUCTBUEM IIPYKHUH 8 BO3BPAIAIOTCA
B UCXOJJHOE ITOJIOKEHUE. [TOCIE 3TOr0 yCTPOUCTBO
MOJKET OBITHh CBOOOIHO IOTHSITO U3 CKBAKHUHBI HA
MOBEPXHOCTD.

IIprMeHeHue NPEeAIOKEHHOIO YCTPONCTBA
MO3BOJIAET 3HAYUTEIBHO MOBBICUTD 3(P(PEKTUBHOCTD
paboT nipu O6bIYE HEPTH, I'A34 U BOABL. ©
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KPECTOOBPA3HBIN
T'IPOPA3PBHIB ILTACTA

51 X041y paccKka3aThb
BaM, JOPOTHE KOJIJIETH,
O KPECTOOOPAZHOM
TU/IPOPA3PHIBE
IJIACTA, KOTOPBIXA
MHE XO4ETCS HA3BATh
OOKECTBEHHBIM, —

U HE TOJIBKO M3-32
Ir€OMETPHUYECKOTO
CXOJCTBA
06PA3YIOMUXCSA
TPEIINH C [TTABHBIM
XPUCTUAHCKUM
CHUMBOJIOM, HO U U3-34
©0raToro NpuTOKa
(irona, KOTOPBIF OH CIIOCOOEH JATh.

CyauTe caMu: B IPOLIECCE CO3AHUS TOPHOTI'O
JIaBJIEHUS HOBBIM «TUID» I'PIT 06pasyeT HE OfHY
TPEMMNHY, CO3LAHHYIO IO OOIENPHUHATON
TEXHOJIOTUH, 4 [IBE TPEIIUHBI OJHOBPEMEHHO,
IIPUYEM OJHY BEDTUKAIBHYIO, 4 PYTVIO
TOPU3OHTAJIBHYIO. ECIIM M300pA3UTh 3TH
06pa30BABIINECA TPEINHBI HA OyMAare, TO PUCYHOK
OyZeT HAIIOMUHATh XPUCTUAHCKUI KPECT.

ITOHATHO, YTO TAKHE TPEIIUHBI HY?KHO CO3/1ABATh
Baanau o BHK 1 THK, 9TO6BI O6ECTIEYNTD
JUIMTENBHYIO PA60TY IEUCTBYIOMUX CKBAXKUH 6€3
MIPEXAEBPEMEHHOI'O OOBOAHEHUSA 1 IA30IPOABIICHUS.

OTMETHM, YTO TEXHOJIOI' UL KPECTOOOPA3ZHOI'O
I'PIT NO3BOJISIET, U3y4as HA [TTYOMHE C IIOMOIIBIO
KOJITIOOMHI'OBBIX TEXHOJIOTUHA COCTOSHUE
LIEMEHTHOT'O KOJIBbLIA 32 KOJIOHHOM U PACIIONIOKEHNE
10 COCENICTBY JAPYIUX 3ATIEXKEN HEPTU NN Ia34,
onpeaenuTsb TO MecTo B [13I1, KOTOpOE HAMIYYIIUM
06pa3oM 6yIET CIIOCOOCTBOBATD IJIUTEIBHON
BBIPAOOTKE KCILTyaTUPYEMOM IJIACTOBOM CUCTEMBL

Taxkum 06pa30M, «<KPECT», KOTOPBIN MOJIYIAE€TCA
IIPU COBMENIEHUY BEPTUKAIBHON U TOPHU30HTAIbHOM
TPEIIMH, IO3BOJIAET C IO3UTUBHBIMH TEXHUKO-
SKOHOMUYECKUMHU IOKA3ATEIAMU U3BJIEKATD
YIJIEBOAOPOALI 6€3 HAHECEHUA BPEA SKOJIOT MU
MECTOPOX/ICHUS.

Y106BI N36ABUTHCS OT KAJIEHJOCKOIIUIECKOTO
PACIIONIOKEHUSI AJIEMEHTOB KPECTOOOPA3HON
TPEIINHBI IIPH JEUCTBHUU I'U/IPABINYECKOTO
Pa3pbIBa IJIACTA, 1 PEKOMEHYIO TIEPET IIPOLIECCOM
rposeeHus [PIT BOBHYTPb 9KCIIYATAIJMOHHOMU
KOJIOHHBI CITYCTHUTB I'HOKYIO TPYOY C
IIPUKPEIVIEHHBIM K HEH JIE3BUHHBIM IIEP(POPATOPOM
cucteMbl bamakupoBa-MaMenoBa (C yCTPOMCTBOM
MOKHO O3HAKOMUTBCSA B XKypHaJIe «BpeMs
KOJITIOOMHTa» Ne 49, ¢. 98), C TOMOMIBIO KOTOPOT'O
BHYTPH 3KCIUTYATALIIMOHHOM KOJIOHHBI HA HY>KHOM
IJIyOMHE HAHECTU PUCKU B BUJIE KPDECTUKA. DTOTO
OYZET JOCTATOYHO, YTOObI TOCJIE JOCTHUKEHH S
HEOOXOAMMOTO IABICHUS [J11 PACKPBITHS TPEITUHBI
B IIJIACTOBOM CUCTEME BIIEYATATH B COBMEIIEHHOM
BU/IE€ BEPTHUKAJIBHOHN U TOPU3OHTATBHOM TPEIINHBI
«KPECT» CO CTOPOHAMH JUIMHOU 2—3 MM.

KOJIOHKA YJIEHA PEAJAKIITMOHHOI'O COBETA - KOJIOHKA YJIEHA PEJAKIITMOHHOI'O COBETA

HOBEK/IAEM
MEPHYIO JbIPY>

VBaKaeMbI€ KOJIJIETH, 51, K CBOEMY BEJIMKOMY
COXAJIEHUIO, OOHAPY’KHJI, YTO B HAIIIEM
KOJITIOOMHI'OBOM JI€JIE€ CYIIECTBYET «d€PHAA
JIbIPA», KOTOPAsl, ECJIU HE IPHUHATD MEPBL, OyJeT
BCE OOJIBIIIE YBEINUUBATHCS B pazMepax. CBOUMU
COOOPAKEHUAMH CIIENTY NOJETUTHCS C BAMU.

JIen0 B TOM, 9TO B COOTBETCTBHU C JEUCTBYIOIUMU
MIPaBHUJIAMU CTPOUTENBCTBO HE(PTAHBIX CKBAKUH
34BEPIIAECTCSA IEPUOAOM 3AKAHUYNBAHUS —
TUAPABINYECKUM Pa3pbIBOM I1acta (I'PIT). Bam
U3BECTHO, YBAXKAEMBIE YATATEIHN, YTO ITY BAXKHYIO
ONEPALHIO, KAK IIPABUIIO, IPOBOASAT TE XKE OYPOBbIE
OpUTraabl, KOTOPBIE M OYPUIN CKBAKHUHY.

5 O4€eHB yBAXKAI0 OYPOBUKOB «IIEPBONIPOXOLIER
IUTACTOBBIX CUCTEM» U K HUM, KOHEYHO, IPETEH3U
HE MMEI0, KPOME OFHOM: IOYEMY OYPOBBIE OPUTA/IBI
pu npoussoacTse I'PIT coBeplieHHO HE UCIIOIb3YIOT
KOJITIOOMHI'OBBIE YCTAHOBKH, KOTOPBIE O3BOJAIOT
C IOMOIIBIO TUOKOM TPYObI OIIPEAETUTD PA3MEPHI
TPEIIVHBI U €€ EMKOCTHBIE CBOMCTBA? [1a, A HE
OT'OBOPHJICS, C TOMOIIBIO KOITIOOMHI'A MOXKHO C
IIOBEPXHOCTU CKBAKUHBI CO3/1aBATh TPEIHUHY JJI
IIPUTOKA YITIEBOJOPOJOB. DTA TEXHOJIOTUS OIIICAHA B
HatmeM jKypHasie B Ne 48, ¢. 36.

O4eHb Ba)KHO C MOMEHTA CO3JJAaHUSA TPEIINUHEI B
TEJIE IVIACTOBOM CUCTEMBI HATIPABUTD €€ B HYKHOE
MECTO, HO O6A3aTEJIBbHO IO HAIUIACTOBAHUIO. Ecin
TPEIMMNHA OyJIET COOTBETCTBOBATD I'€OJIOrMYECKOI
XAPAKTEPUCTUKE IIJIACTOB IO HATIACTOBAHUIO, 4
HE B KPECT HATIJIACTOBAHMUA, TOI1A KOA(PPULTUEHT
HePTEOTAAYM OYAET NO3UTUBHBIM U BBITOJJHBIM JJI
HEPTEra30400bIBAIOIIETO IIPEATIPHAATHS.

Elie pa3 moBTOPIO: K OYPOBUKAM U CTPOUTESIM
CKBQXMH {1 IPETEH3UH HE UMEIO, IOTOMY YTO
CaM OKOHYMJI (DAKYJIBTET OYPEHUSA B HE(PTAHOM
TEXHUKYME, YCIIE ITOCJIE OKOHYAHU A YI€ODI
opaboTaTs B 6ypoBOI 6puraje Ha Kacrimmuckom
MOPE, IIOKA HE CTAJI «<BEPXOBbIM», IOMOITHUKOM
Oy pUJIBIIMKA, UHKECHEPOM-TEXHOJIOI'OM IIO OYPEHUIO
MOPCKHUX HE(PTAHBIX CKBAXXKUH. He(pTAHO! By3 B
Baky OKOHYMJI C OTIIMYHEM, CTAB IIOJTHOIIPABHBIM
T'OPHBIM MHXXEHEPOM IO Pa3pabOTKE U IKCIUTYaATAITUN
HEMTAHBIX U I'A30BbIX CKBAXKMH.

IIpocTrTEe MEHA 32 HEKOTOPBIE IOJAPOOHOCTH B
Moen 6uorpaduu. [IpocTo s1 XOTEJI CKA3aTh, YTO
U3HAYAJIBHO 1 OYPOBUK U BCET/[A TOPUIICA TEM,

YTO KM3Hb [O/[APUJIA MHE BO3MOKHOCTD OBITh
NIEPBOIIPOXOALIEM «3€MHBIX HEAIP». TAK YTO U BHI,
YBa)Ka€MBbIE Oy POBUKH, FOPAUTECH BAIITUM BBICOKUM
3BAHUEM.

51 6yzly C9aCTIINB, ECJIN IIOCJIE MOUX CJIOB Y BAC
MOSIBUTCS )KEJIAHUE B OOS32TEIBHOM IIOPSIJIKE
poBoAuTh I'PIT c IpUMEHEHUEM KOITIOONHTA
Y 32pAHEE IUIAHUPOBATH U CO3[JaBATh HAUOOJIEE
BBIT'OIHYIO C TEXHUKO-3KOHOMMWYECKOU TOYKH 3PEHUSA
TPENIUHY B T€JIE€ HE(PTIHOI'O U TA30BOTO IJIACTA.

10.A. Banakupos, A. T. H., mpodeccop, akageMuK,
3aMECTHTEIb JUPEKTOPA IO HAYKE H TEXHHKE
000 JOr-Hedreras»
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«Hed b n razn/MIOGE 2015: HoBbIE
BO3MOXHOCTM [1Jifl NOCTaBLUIMKOB
OTEYEeCTBEHHbIX TEXHONIOrMM
M ooopyaoBaHMa

C 23 1o 26 urons 2015 roga B MOCKBE C YCIIEXOM
nponuiy 13-4 MOCKOBCKas MEXAyHAPOAHA
BbICTaBKA «HedThb 1 ra3>/MIOGE 2015 1 12-11
Poccuiickuii Hererazosbiit KOHrpecc/RPGC 2015.
OpraHu3aTopoM 3TUX MEPONPUATUN TPAIUITUOHHO
BBICTYIA/1a 'pyniia komnanui ITE, 3aHumaromas
JIMIUPYIOIIUE IO3ULIUU HA PbIHKE BbICTABOYHbBIX
ycyr B Poccun.

23 WIOHS B TOPXKECTBEHHOMN LIEPEMOHUU
OTKPBITHSA BICTABKU Y KOHI'PECCA IIPHUHAIN
Y4aCTHE 3aMECTUTE/Ib MUHUCTPA SHEPIEeTUKU
Poccurickoit Pegeparinu Kupuin Monoaios,
npeacegarenb Komurera ['ocynapcrseHHOM JyMbl 11O
3HepreTuke ITases 3aBaIbHbIN, [IEPBBIN 3aMECTUTED
npeacenarend Komurera l'ocygapcrBeHHOIM [lyMbl
O 3HEpreTuke Bacuimmit Tapaciok, 3aMECTUTEND
JUPEKTOPA JEaPTAMEHTA METAJUIYPIUY,
CTAHKOCTPOEHMS U TAXKEIOI'O MAITUHOCTPOEHUA
MUHMCTEPCTBA IPOMBILIIEHHOCTH U TOPI'OBJIN
Poccurickoi Pegepanyu Ceprert KOHOHEHKO,
npe3naeHT Con3a HE(PTETa30I POMBIIIEHHUKOB
Poccuu I'ennannii HImane, npe3uieHT POCCHUIICKOTO
re€0JIOrMYECKOTrO OOIIECTBA, YWIEH COBETA TUPEKTOPOB
«bamnHedTn> BUKTOp OpPJIOB, FEHEPAIBHBIA TUPEKTOD
OAO «BHUITHHedTH> Bragumup Kanyctun u gpyrue
IOYETHBIE TOCTHU.

B npuBeTCTBEHHOM CJIOBE 3AMECTUTEIIb
MHHUCTPA 93HEPreTUKU Poccurickort Pepepanu
Kupniain MonoaiioB OTMETHII BAXKHOCTD BBICTABKUA
Y KOHI'PECCA 1 HE(PTETA30BON UHYCTPHM:

«JJaHHBIE MEPOIIPUATUS, IPOXOAAIIME ¢ 1992 rona,
(PAKTUIECKH ABJIAIOTCA OCHOBHBIMH OTPACIIEBBIMU
MEPOIPUATUAMU, KOTOPBIE 3aPEKOMEHJOBAIN

cebs1 KaK MECTO BCTPEYH CIIEIIUATIUCTOB JIJIA
O6CYXK/IEHHA HACYIIHBIX TEM, CBA3AHHBIX C PA3BUTHEM
HedTerazoBon orpaciau Poccurickon ®egepaunm». I1o
CJIOBAM 3AMECTHUTEISI MUHUCTPA, BBICTABKA M KOHI'PECC
HAIIPABJIEHBI HA PEIIEHUE AKTYAJIbHBIX 33/1a49 OTPAC/IN:
«Tekymias SKOHOMHUYECKASA CUTYALIMs, CBA3AHHAA C
BBEJICHUEM PAJIOM CTPAH CAHKIIUNA B OTHOIIEHUHN
He@TErazoBoro KomMIuiekca Poccum u iesanbBanyiei
py6JIs, CO31a€T BO3MOXKHOCTH JIJI1 TOCTABIIUKOB
OTEYECTBEHHBIX TEXHOJIOTUI M OOOPYIOBAHUA [JIA
YBEJIMYEHN A COOCTBEHHOM JJOIN PHIHKA.

INpencenarens Komurera I'ocyqapcTBEHHON
JyMpl 110 sHEpreTruke I1ases 3aBaIbHbIN OTMETHII
0coboe mecTo BeicTaBk MIOGE cpegu 1e10BbIX
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MEPOMIPUSITUI OTPACIH: «32/]a49d BbICTABKU —
MOKA34Th JIYYIIHNE JOCTUKEHUA B 06JIACTH
MIPOU3BOJICTBA O60PYAOBAHUA U PA3PAO6OTKH
TEXHOJIOTUI, KOTOPHBIE ITO3BOJIAT HAM PA3BUBATD
OTPACJIb M B IEPCIIEKTUBE PEMIATD 33JA4U, KOTOPBIE
CTOSAT NIEPE]] HAIUM HEPTETA30BBIM KOMILJIEKCOM>.

O611a4 IJIOMAb BLICTABKH B 3TOM I'Oly IIPEBLICHIIA
45 700 KB.M. DKCITIO3UIIMOHHA I TJIOMIAb BKJIIOYAJ1a
CJIEAYIONIHE TEMATHYECKUE PA3ZCIIBL
* Teonorus u reopusnka;
 JJoObIya HE(PTU 1 I'a3a;
* TpaHCTIOPTHUPOBKA M XPAHEHHUE HEPDTH U I'd34;
* [lepepaboTKa HEPTU U I'a3a;
* HeprexuMus 1 ra30XUMUS;
* [IpOMBIIIJIEHHAS, SKOJIOTUYECKAS U TOKAPHAS

6€301IaCHOCTb* OXpaHa TPYId;
e ABTOMaTu3anusa u KUIL

B BeIcTaBKE «HeTh 1 raz»/MIOGE2015 npuHsimn
yuacTue 652 koMrmanuu u3 40 cTpaH Mupa, 661N
NPEACTABICHBI 5 3aPyOEKHBIX HAITMOHAJIBHBIX
aKcno3uuuu: 'epmanuu, Mranuu, Kuras, GunHianuy,
Yexuu. HoBble pa3pabOTKU B 06JIACTH OOOPYIOBAHUA
U TEXHOJIOTUH TPOAEMOHCTPUPOBAIH JIUACPHI
OTEYECTBEHHOI'O HE(PTETA30BOI'O KOMILIIEKCA:
«BamnedTereoprusnKa», «BypUHTEX», «BbIMIIEIT,
«a31IpOM aBTOMATHU3ALUA>, <['a3IIPOM HEPTH»,
I'pacuc», «3apybexxHePTh», «HedpTeaBTOMaTHKA,
«O6bEJUHEHHAS METAUTY PrUUECKAsI KOMITAHUSA
(OMK)», «O3HA», <I'aprun», <IaTHEP T,
«I'paHCHEPTH>, < pyOHAsI MeTa/uryprudeckas
Komnanusd (TMK)», «Ypanmam HI'O XonauHr»,
<YTTI3» 1 KpyIHENIINE 3apyOEKHBIE IPOHU3BOIUTETH:
ABB, Endress+Hauser, GE, National Oilwell Varco,
SchneiderElectric, YokogawaElectric u 1p.

3a gyeThIpe THA PAOOTHI BBICTABKU €€ TOCETUIN
18 920 CrIeIruaaIucTOB OTPACTN U3 56 CTPaH MUpPA
U 72 pernoHoB Poccuy, ipu 3TOM 0715 BJIA/IEIIBLIEB
KOMITdHMI U TOII-MEHEKEPOB CPENH TOCETUTEIIEH
BBICTABKM COCTaBUIIA 29%.

IToMMMO 3HAKOMCTBA C IKCIIO3ULIUEH, Y4ACTHHUKU U
MIOCETUTEN AKTUBHO OOIIAIMCh HA MEPONPHATHAX
B PAMKaX HACBIIIEHHON TEXHUYECKOM IIPOI'PAMMBI
BBICTABKH. Ha TEXHUYECKMX CEMUHAPAX KOMIIAHUI
CHEUAINCTHI IPE3EHTOBAJIN YHUKAJIBHOE
0060PYAOBAHNE U HOBEHIIINE TEXHOIOTHH, OOCYKIAATN
TEKyIIee COCTOAHUE U IEPCIIEKTUBBI HEPTETA30BOM
OTPACIHN.



Ycmanoexa koamroounzoeas MK30T-50
Ha MUHOI'E 2015

B BbicTaBke «HedTb 1 ra3»/MIOGE 2015 npuHanu

y4actue 652 komrnaHum 13 40 ctpaH mupa.

Kommanusa Panasonic Ha CBOEM CEMHHAPE
pacckaszana 06 aBTOMATHU3A1IMU OU3HEC-TIPOLIECCOB
B HEPTETra30BOM OTPACIN HA 6A3€ 3ANMUIIICHHBIX
KOMIBIOTEPHBIX YCTPOHCTB COOCTBEHHOM
mapku. Komnanusa «O3HA» mpoBeia ceMUHAp 110
TeME «JTOBBIIIEHUE JOXOAHOCTH SKCILIYATALUHA
MECTOPOXK/JEHUI C TOMOIIBIO POCCUUCKUX
TEXHOJIOTHH», TJIE€ IPEICTABUIA COOCTBEHHBIE
paspadoTkn. CH® «BOCTOK» oprannsosaja
cemuHap «¥IHHOBAIJMOHHBIE METO/IBI IIOJIMMEPHOTO
33aBOJIHEHUS HA MECTOPOXK/ICHUAX Poccun
cTpan CHI» Ha KOTOPOM CIIEUAINUCTHI CMOTIN
O3HAKOMUTBCS C IEPENOBBIMU PEMICHUAMH,
npeanaraembiMu CHO «<BOCTOK> B 3T0I 06/1aCTH.
HannoHanasHas acCOUALA MO SKCIIEPTUIE HEAD
(HADH) BbICTYIIN/IA OPIAHU3ATOPOM CEMHUHAPA
«MeToagN4YECKUE OCHOBBI IIPUMEHEHU S HOBOM
KJIACCU(PUKAITUH 3ATTACOB YIVIEBOJOPOAOB>.

Bo BTOPOI1 IeHb BBICTABKU IIPOLIEIT 2-1
MotoaeXHbIF YEMIHOHAT IO OM3HEC- 1
TEXHUYECKUM KEVCAM B HEPTErA30BOM OTPACIH }

— Youth Russian Petroleumand
Gas Challenge/Youth RPGC
2015, B XO71€ KOTOPOTO JIy4IINE
CTYAEHTBI POCCHM COPEBHOBAIVCH B PELIEHUN KEHCOB
10 HepTerazoBo Tematuke. [Tobeaurenem crana
c60pHas KOMaH/d MOCKOBCKHX By30B, B COCT4B
KOTOpOY Bomnu CTyaeHTs PIVHT nm. ['yOkuHa 1
HHMY BIID. CHOHCOPOM YEMITMOHATA BBICTYITHIA
I'pynma komnanwuii Eurasia Drilling Company Limited,
MPEJJIOKUB TEMY KEHUCA: «Pa3paboTKa CTpaTErnn
KpyInHennien 6ypoBoii KoMITaHuu Poccun Ha
MHPOBOM PBIHKE HE(PTECEPBUCHBIX YCIIYT».

B Tpetnii seHb paboThI BBICTABKY OOIBIION
UHTEPEC BBI3BAJI CEMHMHAP KOMITAHUHU
Schneider Electric Ha TeMy «Pemenus B 06/1aCTH
MOBBIIIEHUA ONEPALTUOHHON 3(P(PEKTUBHOCTHA
U 3HEProa(PPEKTUBHOCTU HEPTETA30BOTO
KOMIUIEKCA B YCJIOBUAX CETOAHAITHUX
BBI30BOB». [ 10 TEME UMIIOPTO3AMEIIEHUA
COCTOSAIOCH TAKKE HECKOJILKO KPYIVIBIX CTOJIOB
U CeMUHAPOB: I'pynma komnanuu «<KOMUTA»
POBEIA MEPONPUATHE «FIMIIOPTO3AMEIEHUE B
poccurickom TOK: Tokanu3ays Ipou3BOCTBA,
BHE/IPEHNE POCCUHICKUX PA3PAOOTOK B OOIACTH }
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TEXHOJIOTMYECKOU U JUCTIETYEPCKON CBA3H,
ABTOMATU3AIMH TEXHOJIOTHYECKUX ITPOLIECCOB,
SHEProOOECIEYCHUS U SHEPTOCOEPEKEHU ST,

4 KOMITAaHUS «AProcu TEKHOJIOKHUC>

cobpana CrenruaIucTOB HA CEMUHAP IO TEME

[onsa BnagenbueB KOMMAaHU U TOM-MeHeaKepoB

cpegn noceTuTenemn BbiCTaBkn coctaBuna 29%.

«IMIIOPTO3aMEMIEHHE I YUETHBIX ONEPALUIA 1
U3MEPEHMNN B HE(PTETA30BOI OTPACTIH.

B TOT k€ IEHb COCTOSJICSA IPECC-TYP, B XOJIE
KOTOPOTO Ky PHATUCTLI CHEIIUATU3UPOBAHHBIX
U3IaHUN, TUITYIIUX O HEPTETA30BOM OTPACIIH,
MOCETHJIN CTEH/IBI POCCUCKUX U 3aPYOEKHBIX
YYaCTHHUKOB U TTOJTYYHJIM BO3MOXHOCTD 32/14Th
BOIIPOCHI TOII-MEHEPKEPAM ITUX KOMITAHUN.

Ha crenge komnanuu Schneider Electric
JUPEKTOP AENAPTAMEHTA HEPTETA30BBIX
NPOEKTOB MUXan1 YepKacoB paCcCKa3al O
peACcTaBaIeHHOM Ha BbicTaBKe MIOGE 2015
060PYAOBAHUU U PEMIEHUAX, IPE/JTATAEMBIX B
Poccun: mpeyIoKeH IO «3€JIEHBIM» CUCTEMAM
YIIPAaBJIEHUSA TEXHOJIOTMYECKUMU ITPOLIECCAMH, ITO
LEHTPAJIN3OBAHHBIM CUCTEMAM, KOHTPOJUIEPAM U
BCIIOMOT'aTE€JIbHOMY OOOPYJOBAHUIO /I TIOCTPOEHUSA
CHCTEM aBTOMATHU3ALUH JTIO60T0 YPOBHS, BIUIOTH 10
CaMOr'O BBICOKOT'O, KOTOPBII UCIIOJIb3YIOT B PadoTe
«a3rpom», «<POCHEPTH> U IPYIUe KPYITHENIIINE
3aKa34MKU. Muxani YepKacos, OTBeYas Ha BOIIPOCHI
JKYPHAJIUCTOB, OTMETHJL, YTO MMPOU3BOJICTBO
060pYAOBAHUA TPAKTUYECKU ITOJTHOCTBIO
JIOKAJIM30BAaHO B POCCHN HA CEMU ITPOMU3BOACTBEHHBIX
IUIOIIA/IKAX, U PACCKA3JI O IUTAHAX KOMITAHUY HA
MEPCHEKTUBY.

Buue-npesnaent Honeywell B Poccun Jleonu,
CopkuH pacckazai, uyro Honeywell — ouH 13
MMPOBBIX JIMJIEPOB B OOIACTH BBICOKHX TEXHOJIOTUI, B
TOM YHCJIE B OOIACTU TEXHOJIOTUI Jj11 HEPTETA30BOIO
KOMIUIEKCA. «DTO YU CUCTEMBI IIPOMBIIIJIEHHON
4ABTOMATHKU, U CUCTEMBI ITOKAPHOM 6€30ITACHOCTH HA
OO'BEKTAX HEPTETA30BOI'O KOMIIIEKCA, COOCTBEHHO
CaAMH TEXHOJIOTUH IIepeEPAOOTKH HEPTH U I'a3a
(60% MOTOPHOTO TOTUTUBA B MUPE IIPOU3BOIUTCS
o TexHonorusam Honeywell), 1 cpeacTsa 3a1UThI
MEPCOHAJIA HA OOBEKTAX HE(PTETa30BOI'O KOMIUIEKCA,
U MHOT'O€ IPYTO€», — NOSICHWJI I'H COpKUH. B Poccun
KOMITaHUA paboTaeT yxe 40 net, npomeamuii 2014 rog
OBLJI PEKOP/AHBIM 10 PE3YIBTATAM.

Ha cTenze KOpropaTuBHOIO My3es «['a3rmpom
Jo6brya OpeHbypr» NPegCTABUTENN IIPECCHI CMOITIN
YBUZIETb YHUKAJIbHBIE KCITOHATHI IO UCTOPUN
ra30/100bI4H, K KOTOPBIM HET JOCTYIIA NIHPOKOH
IyOJIUKE.

3aMeCcTHUTEb I'€HEPAIILHOTO IMPEKTOPA 11O
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MAapKETHHI'Y U IPoAaXaM «Ypanmai HI'O XonguHrs>
BraguMuyp PanTaHoB BBICOKO OLIEHUIJI BO3MOKHOCTH
BbICTaBKM MIOGE Kak OTpac/eBOH IO AJKHY, e
€CTb BO3MOXHOCTD BCTPETHUTBCS 34 KOPOTKOE BPEMA
C 60JIBIIIUM KOJIMYECTBOM 3aKA34YHKOB 1 IPOBECTU
IIEPErOBOPHI C IOCTABIIUKAMH.

Ha cTenge komnaHnuu
«PocaTom» )KypHAIUCTAM OblLa
IIO/IPOGHO MPE/ICTABICHA HOBAS
pa3paboTKa —

IIPOTOTHUII CUCTEMBI BBIABJICHUS HENITATHBIX
CUTYA MU HA MAaIUCTPAJIBHBIX I'A30IIPOBOJAX,
KOTOpPAs BKJIIOYEHA B COBMECTHYIO IIPOI'PAMMY
HAyYHO-TEXHUYECKOI'O COTPYAHHUYECTBA KOMIIAHUHI
«Pocarom» u «I'a3rpom».

Ps/1 mepeoBbIX HAYYHBIX Pa3PabOTOK MPEICTABUI
Ha crenge Ponpa «CKONIKOBO» PYKOBOJUTEID
He(dTErazoBoro nenTpa Mapar 3auyJuInH.

OH paccka3zas 0 60JIBIIOM HAyYHOM IOTEHITUAJIE
OTEUECTBEHHBIX KOMITAHUI, PA3pa0aTEIBAIONIUX
TEXHOJIOTUH JIJIS JOOBIYY, IEPEPAOOTKU U
TPAaHCIOPTUPOBKU HEPTU 1 HEPTENPOLYKTOB,

B TOM YHCJIE U O CTApTANaX.

IIpecc-Typ 3aBEPUINIICS HA CTEH/IC KOMITAHUH
«O3HA», rie reHepaIbHBIN JUPEKTOP MuXani
KpaBLoB paccKazajl O HapTHEPCKUX IIPOEKTAX
C BE€JIyIIUMU MUPOBBIMU KOMITAHUSIMHU U 06
MHHOBAUAX, KOTOpbIE «O3HA» npencrasiier
HAa BBICTABKE. [TOCETUTENIN O3HAKOMUIINCE C
MHEPCIEKTUBHBIMU PA3PA0OTKAMU U HOBEHUIIINM
060PYIOBAHHUEM POCCUUCKUX U 3APYOEIKHBIX
KOMIAHUH JIJIS1 JOOBIYH, TPAHCIIOPTUPOBKU U
nepepadboTKU YIVIEBOJOPOIOB, HEPTEXUMUH,
ra30XMMUHU U yTUIU3ALUH IOy THOT'O
HEPTAHOTO rasa.

B 3TOM rofly BBICTaBKAa U KOHTPECC TPOXOANIIN
B IIPENIBEPUHN 3HAUYHUMOI 1J11 OTEYECTBEHHON
He(dTErazoBoi OTPACIU IOOUICHHON 1AThHI —
150-y1eTHs Ha4YaIa IPOMBIIIIEHHOM TOOBIYH
HedTU B Poccun. B 31O CBA3M OPraHU3aTOPbI
BBICTABKH M KOHTPECCA NOATOTOBUJIUA MPOEKT
«HedTb 1 raz Poccun: uCTOpus, 10U, OYAYILEE».
DTa 6eCNpeEnEe/IEHTHAS 10 CBOEMY XAPAKTEPY U
06 bEMY PabOTA IPEACTABIIAIA COOOM pa3MEIIEHHE
MYJIBTUMEAUNHBIX MATEPHUAJIOB IO UCTOPUH,
CETOAHANIHEMY THIO U TEPCHEKTUBAM PA3BUTUSA
He(dTErazoBoi OTPACIU HA MHTEPAKTUBHOM MIKAJIE
BpeMeHU. HeCKOJIBKO BeAyIUX POCCUNCKUX
HEPTEra30BbIX KOMIIAHUI TPOJAEMOHCTPUPOBAINA
Ha OT/AEIBHBIX CTEHJAX SKCITO3UITUN CBOUX
MY3€€EB, B TOM YHCJIE OBLIN IIPEJCTABIEHDBL: MY3€H
OAO JIYKOMJI», myzert OO0 Taznpom JJo6braa
AcTpaxaHb», Mmy3erd ucropur OOO «['a3npom
Jo6sraya OpeHbypr», mysert OOO «'asnnpom Tpancras
MOCKBa», My3€1 UICTOPHH I'A30BOU HAYKU
OOO d'aznpom BHUUTA3». ©
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HHHOBALHOKRHOE OBOPYADBAHHE

KOMMAEKC HACOCHbIW NPUTOTABAUBAIOLLIUA KHN1

MpeaHasHaueH AA HENPEPLIEHOTO NPUTOTOBAEHHA M 3aKAYKW B CKBAXHHY 0CAAKOTEA00pPa3yiolMX KOMNO3HLUKA
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pa3paboTku MECTOPOMAEHHA. -
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Fpynna Pl na rmaBHOM
BbICTaBKe OTpacnm

BoBII0I BEIOOP UMIIOPTO3AMEIAIOIETO
060PYNOBAHUSA JIJIS1 COBPEMEHHOTI'O HE(PTErA30BOT'O
cepBuca Ha 13-11 Mex/1lyHapOJHOI BeICTaBKe «HedThb
nras»/MIOGE npopeMoHcTpuposaa I'pymnma O]
(rpynna 6eIOPYCCKUX U POCCUHCKUX NPEATIPUATU,
6osee 15 1eT Co3AI0IUX HHHOBALIMOHHOE
060PYNOBAHUE 151 TOBBIMEHUSA 3(PPEKTUBHOCTH
JIOOBIYH YTTIEBOJOPOJHOIO ChIPbs, OOBEJUHAION A
8 KOMITAHUNH, HAUOOJIEE€ U3BECTHBIE U3 KOTOPBIX
cerogust — C3A0 «duamart», C3AO «<HOBUHKA»,

OO0 «MamOr» U Ap.).

Ha crenpe I'pynnst @M/ 6112 IPEACTABIEHA
“HMOPMALUA O CIEAYIONUX BUAX BBIITYCKAEMOTO
060PYJOBAHMUS:

* YCTAaHOBKHU M 060pygoBanue ¢ora I'PIT;
* HATHETATEIBHOE OOOPYJOBAHHUE;

* 060PYJOBAHUE JJI IPUTOTOBIEHUS U 3AKAYKH
LIEMEHTHOT'O PACTBOPA;

* KOMILJIEKC JI/I IPUT'OTOBJIEHUS U 3aKAYKHU
OCaJKOT€IE00PA3YIOMNX KOMITO3UIINH B ILIACT;

* YCTAHOBKH JIJIS1 OYPEHUA U PEMOHTA CKBAXKUH;

* 060PYNOBAHME 1A TUIPOMOHHUTOPHOIO U
KUCJIOTOCTPYHUHOTO OypEHMS;

* CHCTEMBI HAIIPABJIEHHOI'O OyPEHUA C KAOETbHBIM U
TU/IPABINYECKUM KAHAJIAMU CBA3H;

* BHYTPHUCKBAXMHHBIN HHCTPYMEHT U JIP.
OTAe/bHO HA BBICTABKE OblLJIA IIPEICTABICHA

HOBas pazpadorka I'pynmbsl H/L B 061acTH

MIOBBIIIEHUA HEPTEOTAAYH IIJIACTA — YCTAHOBKA

HACOCHAS IPUTOTABINBAIONIAs, BXOAAIAA B

COCTAB KOMIUIEKCA JII IPUTOTOBJIEHUSA U 3aKAYKN

OCAaJKOT'€eJIEOO0PA3YIOIINX KOMITO3UIIU B IIACT.

g rPviina oua

CO0D “HATIMIKEG

G “HROEUENA"
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Poccnnckum HedhrerasoBbin
Kourpecc/RPGC: ponrocpounbie
NnporHo3bl HedrTe- n razono006bLIUN

B Poccumn onaronpmaTHbI

B pamMKax BbICTaBKU cOCTOsICA 12-11 POccumickuit
HedTerasosbiii KOHrpecc/RPGC 2015 — Begymut
B CTPAaHE MEXAYHAPOAHBIN (POPYM HEPTIHUKOB
U FA30BUKOB, B pA6OTE KOTOPOTO B 3TOM 'Oy
OpUHAIY ydactue 6oiee 1000 e1eratos U3
40 cTpaH Mupa. JOKIaJ4UKaMU Ha KOHI'PECCe
cTanu 6osee 120 aBTOPUTETHBIX CHEITUATHUCTOB
HEPTEra30BOM OTPACIH, TPEACTABISIONIUX OPTaHbI
TrOCYAAPCTBEHHOM BIACTH, BEAYIHUE HE(PTETA30BbIE
KOMIIAHHUH U OTPACJIEBBIC ACCOLIMALINU.

23 WIOHH, B TIEPBBII JIEHb PA6OTHI KOHTPECCA,
COCTOSIOCH IIEPBOE IJIEHAPHOE 3aceanue «Pojb
Poccun B MUPOBOM HE(PTETA30BOM OH3HECE, B
XOJI€ KOTOPOTI'O J€JIEraThl IIOJIyYHIM BO3MOKHOCTD
O3HAKOMUTBCSA C OCHOBHBIMU CIIEHAPUAMHU PA3BUTHUSA
HEPTErA30BOI OTPACIN B KOHTEKCTE TEKYIIEN
3KOHOMMUYECKOH U ITIOJTUTUYECKON CUTYAIIHH.
Oco60€ BHUMAHUE OBUIO YAETIEHO TPUOPUTETAM
pasBUTHUA HEPTETA30BOIM IPOMBIIIIIEHHOCTH B
2015 roay, cpeiyi KOTOPbIX — UMIIOPTO3AMELEHUE U
COBEPILICHCTBOBAHME HAJIOI'OBOI'O 3aKOHOJATEIbCTBA.
Taxoke OOCYK/IAIHUCh BOIPOCHI TPOJOJIKEHUSA
sHeproguasora Poccusa-EC u quBepcruuKaninu
MOCTABOK POCCUMCKUX S3HEPIOHOCUTEIIEH.
3acegaHue COCTOAIOCH IPU YYACTUU 3AMECTUTEISL
MUHHCTPA 3HepreTuku Poccurickon Pegepanuu
Kupwniia Mononnosa, npeacenarensa Komurera
T'ocynapcTBeHHOI [lyMbl IIO 9HEPTETHKE
[TaBna 3aBaIbHOIO, AUPEKTOPA JenapramenTa
METAJUIYPIrUH, CTAHKOCTPOEHUS U TAKEIIOTO
MAaIIMHOCTPOeHUA Munnpomropra Poccun
Anexcea Muxeesa, 3aMECTUTEIIA IIPEICENATENSA
Komwurera l'ocygapcTBeHHOM [lyMbI IO TPUPOJAHBIM
pecypcam, IPUPOAOIIONB30BAHUIO U 9KOJIOTUH
Anexkcanjpa BacuieHko, npesujicHTa Cor3a
HedTerazonpoMselIeHHUKOB Poccuu ['eHHanus
Imana u gp.

Bropoe nieHapHoe 3ace/IaHuE IEPBOT'O
JIHSI pa0OTBI KOHI'PECCA OBLIIO OCBSIIEHO
Teme «POCCUIICKMI 9KCIOPT ¥ UHBECTUIIVU B
HedTEraszosele IPOEKTHI 34 pyOe:kOoM». COOpaBIINECS
34CJIYIIAJIN JOKJIAAbl POCCUHCKUX U 3aPyOEKHBIX
IKCIIEPTOB OTpaciu — aupekropa LUKOIL Overseas
North Shelf Jleonnaa Cyprydésa, yripasJsiionero B
Poccun INTSOK/Norwegian Oil and Gas Partners
Bragumupa Pammna, 1upekropa o UCCaeJOBaHuAM
CNOOC Ysnb BanayHna, npejcenarens Copera
aupekTopos Global Pacific&Partners International Ltd
Hynkana Knapka v ap.

Bropoii 1esb paboTel KOHIpecca — Jlens HedpTu —
10 TPAJAULUU ObLJI IOCBSAIIEH BOIIPOCAM PA3BUTH S }

HePTAHOM IIPOMBIIIJIEHHOCTH. B 3TOT IEHDb
COCTOSIIUCH TEXHUYECKAS CEKLU A, HA KOTOPOK
O6CYXK/1AJI0Ch COCTOSTHHUE POCCUHCKON I'eO(PU3UKU

B YCJIOBUSIX CAHKIIMH, U TEXHUYECKAS CEKIINA B,
32TPOHYBIIAs IPOGIEMBI HEPTENEPEPAOATBIBAIOLIEH
1 HE(PTEXUMHYECKOH MPOMBIIIJIEHHOCTHU Poccun.

OJIHOBPEMEHHO C PabOTOM CEKITUIT COCTOSIICS
KPYIVIBIH CTO «KaK CTaTh IIOCTABIIUKOM
He@TEra3oBOH KOMIIAHUM» IO/ IPE/ICEAATENBCTBOM
npesuaeHTa Cor3a IPOU3BOAUTENICH HEPTETIA30BOI'O
060pyAOBaHUS AJIEKCAH/Ipa POMaHNXMHA.

I'maBHBIM cOObITHEM [IHS HedTH IO IIpaBy CTaIo
IUIEHAPHOE 3acejaHue «[IOUCKH, PA3BEAKA U JOObIYA
HedTH B POccuu: TEHICHITUY U IEPCIIEKTUBBI»
npu nopaepxke Ponpaa «CKOIKOBO». C JOKIALAMU
O COCTOSIHUU POCCUICKOM I'€OJIOI'OPA3BEAKH,
MEPCHEKTUBAX JOOBIYH TPYJHONU3BICKAEMON 1
CJIAHIIEBOI HE(PTH, OYAYIIEM CTPATETUUECKUX
AJIBSTHCOB U IO MHOTMM JIDYI'UM KJIIOYEBBIM
BOIIPOCAM BBICTYIIHJIN HAYAJIbHUK YIIPABICHUS
10 aIMUHUCTPUPOBAHUIO IIPOEKTOB I'€0JIOI'O-
pasBeJOuHBIX paboT YBC OAO «Pocreosorus»

Oner Kopuarus, IUPEKTOP NO I'e€0JI0IO-Pa3BEAOYHBIM
padboTaM U Pa3BUTHIO PECYPCHOM 6a3bI

OAO Iaznpom HedTh> AJIeKkcel BamkeBpuy,
BULIE-TIPE3U/ICHT, UCIIOJIHUTEIbHBIN JUPEKTOP
KJ1acTepa aHEPro3d@EKTUBHBIX TEXHOIOT UM

Donga «CKonKoBo» Hukomnan I'padés, reHepaibHbIA
JUPEKTOP IPyNIbl KOMIIAHUM «Taprun» Kamuib
3aKUpOB U IaBHBINA reodpusuk OO0 HIIL L'eocTpa»
Bukrop bangun.

B lenb He(hTH TaKKE COCTOSITUCH TEXHUYECKAST
cekus C «I'paHCIOPTUPOBKA HE(PTU U
HEPTENPOAYKTOB: NEPCHEKTHUBHBIE IPOEKTHI U
TeXHOIOrum» npu nogaepxkke OAO «AK «T'pancHedTh>
U TEXHUYECKas cekumusa D «HoBbIE peneHus B
OypeHUHU 1 HEPTECEPBUCE B COBPEMEHHBIX PEATUAX>.

DKCHIEPTHI OOCYANUIN COCTOSTHUE COBPEMEHHOM
He(dTeTpaHCHOPTHOM cUCTEMBI Poccun,
MHEPCIEKTUBBI PA3BUTHA CUCTEMBI MATUCTPAJIBHBIX
HePTENPOAYKTOIIPOBOJIOB B POCCUICKOM
deepannu, BOIPOCHL JIOKAIU3ALUU IIPOU3BOACTBA
UMIIOPTHOU NPOAYKLIMU HA TeppuTOpuM Poccuu niia
MAarucTPaJbHOIO TPYOOIIPOBOJHOIO TPAHCIIOPTA
He(MTU U HEPTENPOAYKTOB U MHOT'OE IPYTOE.

OCOBBI UHTEPEC B XO/I€ PAOOTHI TEXHUYECKON
CeKIUU D BBI3BAJI AHAJTUTHYCCKUH JOKJIA]
TE€HEPATIBHOI'O JUPEKTOPA IPYNITEI KOMITAHUHA
«Taprun» Kamnnsg 3aKUpOBa, NOCBAIIEHHBIA
COCTOSTHUIO HE(PTECEPBUCA B COBPEMEHHBIX PEATUAX.

«Ceryac pOCCUHUCKME OIIEPATOPHI IOHUMAIOT,
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YTO HYXKAAIOTCA B CUJILHOM MECTHOM CEPBUCHOM
KOMIIAHUH, C KOTOPOH OHU MOT'YT PA3JEIUTh
PHCKH U B3ATbCS 34 KPYIITHBIE IPOEKTHI,
TPEOYIOMIUE JOCTYNA K BICOKUM
TEXHOJIOTUAM. EC/IN TaKast KOMIAHUSA
HOSIBUTCS, TO OHA U TIOJTyYUT OOJIbIITHE
34Ka3bl. YBEPEH, YTO UMEHHO CEMYaC
MIPUILIO BPEMS /11 CO3AHUS CUIIBHOM
POCCUICKON HE(PTECEPBUCHOM
KOMIIAaHUW», — TAKOB ObLI NPOTrHO3 KaMuiia
3aKUPOBA.

25 utoHs padoTa IHs 432 Ha KOHTpecce
OTKPBIJIACH IVIEHAPHBIM 34CETAHUEM
«Poccurickas ra3oBasi IPOMBIIIIEHHOCTD:
BBI3OBBI K CTPATETUNU», KOTOPOE
COBMECTHO IPOBEJIH IPEACENATEND
Komurera l'ocynapcrBeHHON JlyMbl
P® ITaBes 3aBaIbHBIN U I'€HEPAJIbHBIN
cekpeTapb MeXXyHapOAHOI'O Ia30BOI'0
coro3a/ IGU ITon Pacmyccen. Ocoboe
BHUMAHHE OBLIO YAEIEHO BOCTOYHOMY
BEKTOPY PA3BUTHS POCCUNCKOM I'da30BOX
OTPACIA U TO3UTUBHBIM IIEPCIIEKTUBAM
JOOBIUM Ira3a Kak B Poccuu, Tak 1 BO
BceM mupe. [TaBes 3aBasIbHBIN B XOJI€
JUCKYCCHUM IOAYEPKHYJL, YTO IPOTHO3
MHPOBOTI'O TOILJIMBHO-3HEPTE€TUYECKOTO
OaJIaHCa CKJIAABIBAETCA OIArOIPUATHO
JUIS IPOU3BOJUTEIIEN YITIEBOJOPOJOB U B
NEPBYIO OYEPEab I'a3a.

DKCIEPTH OOCYANUIN IMUPOKUH
KPYTI aKTYaJIbHBIX JJISI IA30BOM
MPOMBIIIJIEHHOCTH BOIIPOCOB: «ObecreyeHne
TEXHOT€HHOI M 9KOJIOTUYECKON O€30ITACHOCTH
IKCILIyaTAIIMU HEPTEra30KOHAEHCATHBIX
MECTOPOXKIECHUM», «ObecTieueHne 6a1anca
MHTEPECOB OTPEOUTEIIEN, IPOU3BOAUTEIEH
ra3a ¥ roCyJapCTBa IPU PA3BUTUN I'A30BOH
oTpacau Ha [JanbHeM BocToke Poccun» u ip.
OThe/1pHOE BHUMAHUE ObLIO yIEJIEHO JAJbHEHIIIEMY
UCIIOJIB30BAHHIO MAJIBIX MECTOPOXKIEHUI KAK TOYEK
pocta pernoHoB, 60—70% KOTOPBIX MOI'YT ObITH
33/1CUCTBOBAHBI B [IPOLIECCE PA3BUTUS MAJIOH HE(PTE-
U ra307J00BIYU. DKCIIEPTHI OTMETHIIH, YTO JJOOBIYA
HePTU HA MAJIBIX MECTOPOXKACHUAX TAKKE JACT
CTUMYJI IIPOI'PECCY HOBBIX TEXHOJIOTUH, TO3BOIUT
34rPy3UTh HPEATIPUATUA CMEXKHBIX OTPACTIEN
U AKTUBHU3UPOBATD AEATEIBHOCTb HEGOIBITNX
KOMIIAaHUU.

Bropoe nmnenapnoe 3acepanue JIusa 'aza
«CTpaTerundyeCcKue aCIeKThl TPAHCIIOPTUPOBKH,
epepaboOTKU U AKCIIOPTA I'a32» TAKKE
COIIPOBOXK/AAIOCH OKUBJIEHHOIM JIMCKYCCHUEN U
BBI3BAJIO OOJIBIION UHTEPEC NPECCHL. JJOKIATINKU
CZIeJIaIy Ps/ IPOIPAMMHBIX 3aBJICHUI. Tak,
TexHuuecku gupekrop NordStream AG Cepreit
Cep/II0KOB COOOMTUII )KYPHATUCTAM, YTO MAPIIPYT
HOBOTO I'a30IPOBO/A «['a3ITPOMa» IO JHY
BanTHUHCKOIO MOPs 6y/IET COBNA/ATh C «CEBEPHBIM
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Cenvac poccumckume
onepaTopbl MOHNUMaAIOT,
4YTO HYXXAalTCA B
CUNbHOW MECTHOMN
CEPBUCHOM KOMMaHWUN,
C KOTOPOW OHW MOTYT
pa3aennuTb PUCKU U
B3ATbCA 3a KPYyMHble
NPOEKTbI, TPebytoLwme
A0CTYyNa K BbICOKMM
TexHonoruam. Ecnm
Takas KOMMNaHus
NOABUTCSH, TO OHa U
nony4mT bonblume
3aKka3sbl. YBEpPEH, YTO
MMEHHO cemyac NpuLLIJIO
BpeMs A9 CO30aHNS
CUNbHOW POCCUNCKOW
HedTecepBUCHOMN
KOMMaHUMW.

ITIOTOKOM» Ha 86%. IT0o IPOTrHO3aM, O3By YCHHBIM
YJIEHOM IIPABJICHU S, HAYaJIBHUKOM JICIapTAMEHTA
10 TPAHCIIOPTUPOBKE,
IIO/I3€MHOMY XPaHEHUIO
U UCIIOJIb30BAHUIO I'a3a
OAO J'aznpom» Osierom
AKCIOTUHBIM, IOTPEOIECHUE
rasa crpaHamu EBpoOIIb
BeIpacreT K 2030 ropy 1o
618 muipz Ky6oMeTpPOoB. Ha
34CE/IaHUU BBICTYIIUIU U
3apyOEKHBIC SKCIIEPTHL:
Ir€HEPAIBHBIN CEKPETAPD
MexyHapOgHOI'o
razosoro cor3a/IGU ITon
Pacmyccen, 3amecTUTesNb
TF€HEPATBHOI'O JUPEKTOPA
Botas Petroleum Pipeline
Corporation AOAyIBaXUT
PUAAH U IKCIIEPT

10 3HEPr€TUYECKON
0€30MaCHOCTU U CTAPIINH
naptHep Methinks Ltd.
IxoH Pobeprc.

B Iens I'asa ¢ yciexom
npouiu RPGC ®opym
PBIHKA T'a3a OJ,
MIPEICENAATETBCTBOM
Anekces XMEIbHHULIKOTO,
JUPEKTOPA
DHEPreTUYeCKOro
eHTpa «CKOJIKOBO»,

u RPGC Kagposbiri PopyM «Bompocsl KapoOBOro
ob6ecreyeHU st He(PTEra3oBoro KOMILJIEKCA B

MHEPUOJ IIEPEMEH> TIOZ, IIPEJCENATENBCTBOM YIEHA
UCIIOJIHUTENBHOTIO KOMUTETA MUPOBOTO HEPTAHOIO
cosera WPC, coBeTHHKA peKTopa MHCTUTYTA
APKTUYECKUX HEPTETA30BBIX TEXHOIOTHUH IPU

PI'Y nedpti n raza mmenu .M. 'yGKrMHA AHATOINA
30JI0TYXHUHA.

12-11 Poccuiickuii He(PTEra3oBblii KOHI'pecc/
RPGC 2015 npomesn npu NoAIepKKe
MuHHCTEPCTBA S9HEPIETUKU POoccumickon
denepaninv, MUHUCTEPCTBA IPUPOJHBIX
pecypcos u 3konoruu Poccurickon depepanny,
MUHHUCTEPCTBA IPOMBIIIIEHHOCTH U TOPTOBIA
Poccurickon ®epepany, Komurera Cosera
defeparnu Mo arpapHoO-NPOAOBOIbCTBEHHOM
MOJIUTHUKE U IPUPOAONONB30BAHUIO, KomuTeTa
TocymapcrBenHor lymbl Poccurickon denepanu
no sHepretuke, Komurera l'ocynapcrseHHOMN JlyMbl
Poccnrickon ®efepaniy 1o NPUPOJHBIM PECYPCAM,
HPUPOLONOJIb30BAHUIO U SKOJIOTMH, POCCUICKOIrO
Co1032 NPOMBIIUIEHHUKOB U IPEATIPUHUMATETIEN,
Cor03a HeTEra30NPpOMBIIIIIEHHUKOB Poccuy, Coro3a
MPOU3BOJUTENEN HE(PTETA30BOTO OOOPYAOBAHUSA,
PoccniicKoro ra3oBoro o61mecTBa U pAaja Jpyrux
POCCHUHCKUX U MEXKYHAPOJHBIX 'OCYAAPCTBEHHBIX
U OTPACJIEBBIX OPTAHU3AIUU. ©



II MexayHapoaHada (X Beepoccurickas)

HAYYHO-TIPAKTUYCCKAA KOH(PEPEHITUA
«HedTernpomMbICI0BAST XUMU >

26 uronsn 2015 200a 8 PI'Y negpmut u
easa umeru UM. IoKxura cocmosiacs
11 Mexcoynapoonas (X Bcepoccutickas)
HAYYUHO-NPAKIMUMECKAA KOHGpeperiu
dHegpmenpomoLc/i06as XUMUA.

B KOH(EPEHIINU IPUHAIN yIACTUE 98 YENIOBEK,
OPEACTABAAIOMUX 30 yIeOHBIX, HAYYHBIX U
POU3BOACTBEHHBIX OO'BEIMHCHUN 1 OPTAHU3AITUHA,
cpeu KoTopbix: OO0 «JTYKOWUJT-MHAKUHUPUHT >,
00O «PH-YpaHUITNHEDTB>, OAO Ta3znpom
HePTH», Y(PUMCKUN F'OCYAAPCTBEHHBIN HEMDTAHON
TEXHUYECKUU YHUBEPCUTET, [1O «benopycHedTh»,
WucturyT npodnem HedTu U raza PAH, MHCTUTYT
xumuu HepTu CO PAH, OAO «TaTtHE(PTD>,

OO0 «DJIDK», OO0 HIILI «Kommekc O,
3A0 «BankopHedTb», 3AO «HIIL] «XUMTEXHO»,
OO0 «CuHeprus TEXHOJIOTUI», POCCUIICKNNI
TrOCYAAPCTBEHHBIA YHUBEPCUTET HE(PTH U ra3a
nMmeHu .M. I'yOK1Ha U Jp.

OTKPBLI KOH(PEPEHITUIO U OOPATUIICS K
YYACTHUKAM C IPUBETCTBEHHBIM CJIOBOM
IPOPEKTOP MO UHHOBAITUOHHOM JIEATENBHOCTH U
KOMMEPLIMAINU3A NN Pa3paboTok PI'Y nedTr 1 rasa
nMmeHu M.M. I'yoknHa, npodeccop M.A. CuInH.

V4YaCTHHUKM 32CIyIIATIA U OOCYIUIN 19 IJIEHAPHBIX
JIOKJIAJIOB, IIOCBSIICHHBIX ITPO6JIEMAM B O0JIACTH
MPOU3BOACTBA U TEXHOJIOIUI IPUMEHEHUA
PEAreHTOB I OYPEHUA, 3aKAHYUBAHUSA U PEMOHTA
CKBaKMH B IIPOLECCAX MOBBIMIEHUA HEPTEOTAAIH
IUIACTOB, THTEHCU(PHUKAITUU JOOBIYN HEPTH, OOPHOEI
C OCJIOXKHEHUAMU (KOPPO3US, CONEOTIOKEHHS,
napaUHOOTIIOKEHHUS), BOIIPOCAM, CBA3AHHBIM
C 9KOJIOTUYECKUMH ACTIEKTAMHU ITPOU3BOJICTBA
U IIPUMEHEHN A XUMHUYECKHUX PEATEHTOB B
HEPTAHOM M ra30BOIM IPOMBIIIIIEHHOCTH, (PU3UKO-
XUMHUYECKUMHU UCCIIENOBAHUAMU HEPTEN U

PEAreHTOB, IPUMEHSIEMBIX /1J151 JOOBIYU HE(PTU U I'a34.

KoHnpepeHn1usa nponuia B XXUBOM U KOHCTPYKTUBHONU
atMocdepe.

ITo mroram II MexxyHapoaHOM HAy4YHO-
NPAaKTUYECKOM KOH(pepeHnn <HedTenpomMbIcioBas
XUMUSA> IPUHATO PEMIEHUE, B KOTOPOM
OTMEUYEHBI AKTYAJIbHOCTD IIPOBEJEHUA TOJOOHOM
KOH(EPEHIINH, 4 TAKKE HEOOXOJUMOCTD
NPOJOIKATE COTPYAHHUYECTBO B OOIACTH
Pa3paboTKH, NPOU3BOACTBA, UCCIAEAOBAHNUA U
NPAKTUYECKOT'O UCIIOIB30BAHUA XUMHUYECKHUX
PEAreHTOB, KOHLIEHTPUPYACH HA CO3JaHUN
MHOI'O(YHKIJMOHAJIBHBIX U SKOJIOTUYECKU OoJiee
YMCTBIX, SKOHOMUYECKH U TEXHOJIOTUYECKU
BBIT'OZJHBIX PEATEHTOB.

B paMKax OCHOBHOI'O MEPOIPHUATHSA ObUIN
NPOBEAEHBI KOHKYPCHL ITo6euTeieM KOHKypCa Ha

JIYYIIU TOKA]] 66171 Tpr3HaH C.A. HIagbiMyXaMe/I0B,
PYKOBOAWTEDb HATIPABJIEHUA 11O BHEAPEHUIO

U KOHTPOJIIO UCIIOJIHEHUSA TEXHOIOTUYECKON
nokyMeHTanuu OAO «'a3npoM HepTh»,
BBICTYIIMBHIIMI C JOKIa70M «I'peboBanus K
GYHKIMOHNPOBAHUIO IIOACUCTEMBI «IIEPCOHAT>
CUCTEMBI HEPTENPOMBICIOBOY XHUMHUU
npeanpuaTHs». KOHKypC Ha JIy4IInH JOK/Ia] CPEAU
MOJIO/IBIX CHELIMAIUCTOB BhIUrpa T.0. HUrmMarysims,
CTApUINI HAyYHBINA COTPYAHUK OO0 «PH-
VpaHUTTHMHEDTH», COOOIUBIINH O «/ITaG0OPaTOPHBIX
HUCCJIETOBAHUAX — OHOM U3 KJIIOUEBBIX (DAKTOPOB
MOBbIEHUA I(PPEKTUBHOCTU PEMOHTHO-
U3O0JIALUOHHBIX PA0OT».

B pamMKax KOH(PEPEHIINU ObLIN OABEICHBI HTOT'H
TPaJUIIMOHHOTO KOHKYypca poTorpaduii «Kpacora
MECTOPOXKIEHUH». TaKoe HA3BAHUE /1AJ1d EMY
npodeccop JLA. Marajiosa. B atom roay
o6eguTeIeM KOHKypCa cTaa B.A. Ma3ypos, M. H. C.
HOLI IIpombIcioBas XuMus» PI'Y nedpTu 1 rasa
umenu ML.M. I'ybkuHa.

IIT MexXyHApOAHYIO HAy YHO-TIPAKTHYECKYIO
KOH(epeHITUIO «<He(pTenpOMBICIOBAsI XUMUSL»
pereHo MpoBecTH B uioHe 2016 roja.

KOH®EPEHIIMW 1 BLICTABKI

N3BbPAHHbIE TE3NCHI JOKJIAJOB

I MEXXOYHAPOOHOW (X Bcepoccminckoin)
HAYYHO-MNMPAKTUYECKOUN KOH®EPEHLINI
«HEDTEMPOMBICITOBAA XMW A»

Hoewble 3a0auu gﬁusuna-xumuuecnux
mexnonozuii PUP
A.H. Kyaukos, JI.A. Maragosa, 3.A.IllunaruHoB, K.A. IOBruim,

A.B. CTpeakoB
Pry Hegptv v raza um. V.M. [ybkumHa

OCOBEHHOCTU OOBOJHEHUS CKBAKHH 32JI€KEI
TPYAHOU3BJIEKAEMBIX 3211ACOB HE(PTU U XAPAKTEDP
JENCTBUSA B JAHHBIX YCJIOBUAX TEXHOJIOTUN
n3BecTHbIX PYIP, OBII u ITHII craBaT nepeg,
CO3AaTEIAMU (PUBUKO-XUMHUYECKHUX TEXHOIOT U
HOBBIE 32/1a4U.

OJIHO¥ U3 BAXKHBIX 32/1a4 SIBJISIETCS pa3pa00TKa
TEXHOJIOTUH BOAOU3OSIIITUOHHBIX PA6OT B CKBAXKUHE
MOCJIE HEYJAYHO NPOBeAeHHOrO ['PIT, 06yCIOBHBIIETO
pe3Koe OOBOJHEHHE NPOAYKIINU. Takoe ciydaeTcs
JIMOO B PE3YJIbTATE NPOpPBIBA TPpemuHbl I'PIT o
IUTACTY K (DPOHTY BBITECHEHUA HE(PTU BOJOM,

JINOO B PE3YJIBTATE MOPBIBA TPEINHOM INTMHUCTOHN
IEPEMBIYKU, PA3JEIIAIOMEH IPOAYKTHBHBIA

IUTACT OT BOJOHACHIMIEHHOTO. B 060MX ciydasx
BOJIOMU3OJISIIIMOHHBIHN 9KPaH 1[EIECOOOPA3HO
YCTAHABJIUBATH B BOJIOHACHIIIICHHON UJIU B
3aBOJIHEHHOIT IOPUCTON Cpefie BOIU3U TPEIUHBI,
IIPU 3TOM CAMY TPEIIUHY HEOOXOAUMO COXPAHUTbD,
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K4K UCTOYHUK INOCTYIIJIEHUS HE(PTU B CKBAXKUHY.

BO3MOXHBIM CHOCOOOM PEMIEHUS TAKOH 33/1a41
SIBJISIETCA IIOCJIEAOBATEIbBHOE UCIIOIb30BAHNE
BOJIOHAOYXAIOMIETO NOTUMEPHOI'O COCTABA
(BHIT) B yreBOogoOpOgHOI cpejie v coctasa BTP,
SIBJISIFOLIETOCA CYCIIEH3UEN MUKPOLIEMEHTA U
ITAB B yriieBogopoaHor cpeze. [IposeeHHbIN
3KCHEPUMEHT MOKA34JI, YTO IPU KOHTAKTUPOBAHNUH
cpopmuposanHoro renst BHIT ¢ coctasom BTP
MNOCJIEJHUI CITIOCOOEH BBITATUBATD U3 I'€JIS BOLY,
06pa3ys LIEMEHTHBII KAMEHb. B pe3ynbraTre B
BOJJOHACHIIIEHHOM IIOPUCTOM CPEJIE MOKHO
CENEKTUBHO C(POPMUPOBATD )KECTKUM T'€JIb, 4
H4 KOHTAKTE C TPEMUHOM — JOKPEILIAIOLLYIO
LIEMEHTHYIO KOPKY.

OJHOM U3 NOTPEOHOCTEN CETOHAIIHETO JIHS B
HEMTAHOU TPOMBIIIJIEHHOCTH ABJIAETCA PA3Pad0TKa
OTHOCUTEJIBHO HEJJOPOTUX 6€3MOAXOTHBIX
TEXHOJIOI'MH OI'PAaHNYEHUA BOJOIPUTOKOB (OBIT)
B CKBA’)KHHAX. YIUTBIBAS, YTO B TAKUX YCJIOBUAX
JOKPEIUIEHUE CEJIEKTUBHOI'O BOAON3OIALIMOHHOI'O
COCTAaBa UEMEHTOM IPOBOAUTH HEBO3MOXKHO,
PEKOMEHAYETCS UCIIONb30BATH COCTABDI,
06€eCEYNBAIONINE MTOBBIIIEHHYIO IPOYHOCTD
resisi, OOpa3yIoero BO BCeEM OObEME 3aKA4aHHOMU
pabouert OTOPOUYKU. K TAKUM COCTaBAM MOKHO
OTHECTH COCTABBI HA OCHOBE AMYJ/IbIaTOPA U
rugpododbuszaropa ABP, anmomoxnopua BHC-1,

4 TAKXKE CUJIU30JIAL.

IIpn 3TOM, YYUTBHIBASI OTHOCHUTEIBHO HEBBICOKHI
MEKPEMOHTHBIH IEPHUOJ] SKCILTYATALTUHU
OOJIBIIMHCTBA CKBAXKUH, TAKUE TEXHOJIOTUN
LEJIECOOOPA3HO UCIIOIb30BATD B IIPOLIECCE
IVIyIIEHWA CKBAXKUH nepes ouepeaunim [1PC. O 1o
YAOOHO C TOYKHM 3peHus akcruryaranuu 'HO, mpu
3TOM cpeaHni MPIT HOrpy»kHOIo HaCOCa OIU30K K
cpenHeMy nepuoay apOEKTUBHOCTU TEXHOIOT U
6e3noaxoanoro OBIT.

Ha MeCTOpOX/IEHUAX C CUIIBHO CHUKEHHBIM
IUIACTOBBIM JJABJIEHUEM IIPU JTUKBUIAIIUNA
3KI1] oTMe4daeTCs MOBBIIICHHOE HOTJIOMEHUE
TEXHOJOIMYECKUX XKUJKOCTEN INTPOAYKTUBHBIM
IUIACTOM. B pe3yJibTrare ocje NpoBeAEHUA TAKUX
paboT, HAIPUMEP, HA MECTOPOXKIEHUN KyMKOJIb,

B HECKOJIBKO Pa3 CHUKAETCA AEOUT )KUJIKOCTH
CKBa’KHHBI, YTO l'[pI/I CHHIKCHHUHU O6BO,IIHCHHOCTI/I
npoayKnuu B pesynrrare PUP He nozsosser
IOJIYYUTh IPUPOCTA Jebura HePTH. JaHHAS
po6eMa CTABUT 331249y PA3PA0OTKU BDEMEHHO
OJIOKUPYIOIUX COCTABOB. Ha JaHHBINT MOMEHT
TAKOU COCTAB Pa3pabaTbIBACTC HA OCHOBE IIPSIMOM
3MYJIBCHUU HE(PTHU B BOJE.

Taxoke OMHOM M3 BA’KHBIX 32544 SIBJISIETCSI CO3aHUE

3(PPEKTUBHBIX U OTHOCUTEIBHO HEJOPOIUX
TexHoyioruii PUP HarHeTaTeIbHbIX CKBAXKUH.

ITpu 3TOM, yUHUTBIBAsSI OCOOCHHOCTH PabOTHI
HATHETATEIbHBIX CKBAXKUH, HE PEKOMEHYETCSI

IIPU IIPOBeJIcHUU B HUX PUP MCII01b30BATH
TBEPJECIOIINE COCTABLL, TAKUE KAK [IEMEHT, B CUJIY
€I'0 MAJIOU CTOMKOCTH K I€CTPYKLIUH B JAHHBIX
ycnoBUAX. OnelT padoT 1o ITHIT ¢ UCNOIb30BAHUEM
OCaJIKO- U T€JI€00PA3YIONINX COCTABOB IIOKA3bIBAET
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3(PPEKTUBHOCTD UCIIOJIb30BAHUA TAKUX COCTABOB
npu auksugannu 3K1 B HArHETATEIbHBIX
CKBAKMHAX ITyTEM KOJIbMATALIMH ITOTJIOMIAIONIUX
IIACTOB. B HacTOAIIEE BPEMS BEYTCS IIOUCKU
TEXHOJIOT'UH CEJICKTUBHOM KOJIbMATAIIUU
MOIVIOIIAIOIINX HETIPOAYKTUBHBIX BOJO- U
I'a30HACHIIIEHHBIX IIJIACTOB. [Ipu 3TOM 1714
HEJONYIECHU S CHUKECHU S IIPUEMUCTOCTU CKBAKHUHDI
TAKKE 1IEJIECOOOPA3HO UCTIOIb30BATh BDEMEHHO
OJIOKUPYIOILIUE JKUIKOCTH.

PaboTHI IO ONMCAHHBIM HAIIPABJICHUAM
IPOAOJIKAIOTCA B HACTOSAIIEE BPEMSI.

Iosvuuenue I HexmueHocmu nPomvLexu
CK8aNCUN 8 YCN0BUAX AHOMASILHO HUIKO20
NAACMOB020 0a6NeHU:A
M.A.Yepsirona,/I.A. Maragosa, E.I. 'aeBox
Pry He¢ptv v raza um. V.M. [ybkuHa

B HacTosmEe BpeMs OOIBITHHCTBO
MECTOPOXKJICHUHN OTEYECTBEHHOM HE(PTEra30BOMU
OTPACIN HAXOJUTCS HA MO3JHEN CTAAUU PA3PAOOTKH,
U, KAK CJICACTBUE, XAPAKTEPUSYETCA [IAJCHUEM
ILJIACTOBOI'O JaBjIcHUs. [IprMeHeHue TPAAULIMOHHbBIX
BOJHO-COJIEBBIX JKUJAKOCTEHU /1A ITTYLIEHUs CKBAKHUH
SIBJISIETCA HEJOIIYCTUMBIM B YCIIOBUAX AHOMAJIBHO
HU3KUX IVIACTOBBIX AasiaeHuil (AHIT), BBUny
UX BBICOKOH (DUJIBTPATOOTAYHN, UTO HETATHBHO
BJIMAET HA (DHUIIBTPALMOHHBIE XaPAKTEPUCTUKU
IPOAYKTHUBHBIX IIJIACTOB [1].

Jpyroi IpuarHON, BIUAIOMEN HA CHU)KEHNUE
IIPOU3BOAUTEIBHOCTU CKBAXKUH, ABJIACTCS
06pa30BaHUE ACHATBTEHO-CMOIUCTBIX U
napaUHOBBIX OTIO)EHUI (ACITO) Ha TOBEPXHOCTH
MOJA3€MHOT'O HE(PTEAOOBIBAIOMIETO OOOPYJOBAHUA [2].

ITo3aTOMY LIENECOOO6PAZHO OPUEHTUPOBATHCS
HA Pa3padOTKY TEXHOJIOTNYECKUX KUJKOCTEN
MHOT'O(DYHKITMOHAJIBHOT'O HA3HAYEHU S C
YHUBEPCAJIBHBIMH CBONCTBAMU, IIO3BOJIAIOIUMU
UCIOJIb30BATD JKMIKOCTH JJI IVIYIIEHU CKBAXKUH
(OKT') OIHOBPEMEHHO [JIAA PELIECHM IIPEACTABICHHbBIX
BBIIIIE 33/1a4. PazpaboTka cocTasa JKI 17151 CKBAXKUH
¢ AHIT/I, COXpaHAIOMETO KOJIEKTOPCKUE CBOUCTBA
NPOAYKTUBHOIO IJIACTA, 4 TAKXKE O6JIAIAIONIETO
3P HEKTUBHON OTMBIBAIOLICH CIIOCOOHOCTBIO 11O
oTHOMmEHUIO K ACITO, 1 pa3padoTKa KOMIUIEKCHONU
TEXHOJIOI'MH ITTyHIEHN U IPOMBIBKY CKBAKUH
¢ AHIT ABIAIOTCA AKTYaJIbHBIMH HAYYHBIMU U
NPAKTUYECKUMU 32JA9AMU.

JJ1s1 penienus IOCTABJIECHHOM 11€I1 ObLIN
C(POPMYIHUPOBAHBI CIEAYIOMINE 3249 H:

1) 3yyenune 3aKOHOMEPHOCTEN B3AMMHOI'O
BJIMAHHUA U (DYHKIITUOHAJIBHBIX POJIEX KOMIIOHEHTOB
B pa3pabaThIBAEMBIX COCTABAX HA UX OTMBIBAIOIIE
CBOVICTBA U Pa3pabOTKa PEATEHTA IS IPOMBIBKH
cxkBaxxuH oT ACITO (Hedrenou VCII).

2) PagpaboTKa »KUJKOCTHU /15 TTIyIIECHUS U
MIPOMBIBKH CKBA’KHH Ha ITOJIMCAXAPUAHON OCHOBE,

C MCMOJIb30BAHUEM IIOJTYYEHHOT'O PEATEHTA JII
IIPOMBIBKHU CKBAXHH OT ACITO (TTCKI-YCIT).

3) Co3gaHue KOMIIEKCHOM TEXHOIOI'UH ITTyIIEHUSI
U IIPOMBIBKH CKBXUH ¢ AHIT/T ot ACIIO.

Texnonoruueckas kujaxocTtb [TCKI-YCIT



pa3pabaTeIBaIaCh HA OCHOBE COCTABA
MOJINCAXAPUJHOM JKUJKOCTH INIYIIEHUA CKBAKUH
(TICPKT'), XapaKTE€pU3YIOLIEHCA HUSKUMU
(PUNIBTPAITMOHHBIMH OTEPSIMU, PETYIUPYEMON
IJIOTHOCTBIO B IIUPOKUX Npejeiax [3]. s
nonydeHus cocrasa IICKI-YCII 6611 pazpaboTan
pearent Hedrenon YCII», cOCTOAIMNI U3
CHENUANIBHO NOJOOPAHHON KOMIIO3UILIUHU
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB U CMECU
YIVIEBOAOPOAHBIX PACTBOPUTEJIEN PA3IUIYHON
npupopsl. McnionbzoBanue ero B cocrase ITCKI-YCIT
TO3BOJIMJIO NTONYYUTh 17K, 0612/1210111YI0, HOMHUMO
MOJIOKUTENBHBIX (PUIBTPALTUOHHBIX XAPAKTEPHUCTHK,
TAKXKE U 3PPEKTUBHBIMH OTMBIBAIOIIUMU
csoricTBaMu OT ACITO pa3InyHbIX TUIIOB.

B pesynbrare npoBeICHHBIX UCCJIETOBAHUH ObLIa
pPa3paboTaHa HEPUIIBTPYIOMASICS TOTHUCAXAPUHAS
JKMJIKOCTB 151 IJTYIIEHWS U IPOMBIBKY CKBAKWH HA
ocHoBe peareHTa «Hedrenon VCII», obmagaromas
3P PEKTUBHON OTMBIBAIOLIEH CIIOCOOHOCTHIO. 17151
penieHns NpoOGIEMBI OTMBIBA CKBAXXUH ¢ AHIT/I oT
ACTIO 6BLUTH IPEMIOKEHBI TEXHOJIOIUH TPOMBIBKH
CKBaKMH C UCITOJIb30BAHUEM PA3PAOOTAHHOTIO
cocrasa [ICIKI-YCII. BO3MOXHO HCIIO/Ib30BAHUE
TCKI-YCIT 1pu IVIyIIEHUU U IIPOMBIBKE CKBAKHH
¢ AHII/I, 2 TaK>K€ MCIOJIb30BAHUE €I'0 B KAUYECTBE
OJOKHUPYIOMIEN MAYKU ITPU KOMILIEKCHONU
TEXHOJIOTHH, I7I€ B KAYECTBE KUJKOCTH IPOMBIBKH
HCIIOJIb3YETCA COCTAB HA BOJHOI OCHOBE C
UCHOIb30BaHUEM peareHTa «Hedrenona YCI».
ITpumenenue INCKI-YCII B kaueCcTBe OJIOK-TIAYKHU
B CKBaKMHaX ¢ AHIT/], TOMHMO BOCCTAaHOBJICHH I
LUPKYIALMA IIPH IPOMBIBKE, IIO3BOJIUT [IPOMBITD
nep@OpaMOHHYIO 30HY CKBaKHH OT ACITO.
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Pa3spadbomxa KOmMnieKconocooepican,ezo
cocmasa oA KUCIOMHBLX O0PAOOMOK 2a308bLX
CK8aNCUH

M.A. CuiauH, B.A. IIpirankos, ILLK. Kpucanosa
PrY HepTvi 11 raza umeHu U.M. [ybkuHa, HOL| «[TpombicioBas
XUMUS»

3HAYUTEIBHOE YMEHBIIEHUE KO3(PPUITUEHTOB
OPOAYKTUBHOCTH — OJJHA U3 OCHOBHBIX TPYAHOCTEN
B pa3pabOTKE ra30BbIX CKBAXKMH. CHHXKEHUE
OPOAYKTUBHOCTHU INIABHBIM OOPA30M CBSI3aHO
C yXyAleHUEM (PHUIBTPAITMOHHO-EMKOCTHBIX
CBOWCTB KOJIJIEKTOPA. PE3y/IBTaTUBHBEIM METOAOM
BOCCTAHOBJIEHUS (PHUJIBTPAIJMOHHO-EMKOCTHBIX

CBOUCTB SIBJISIIOTCS KUCJIOTHBIE 06paboTKH T13I1.

ITpu KUCIOTHOM O6PABOTKE TEPPUTEHHBIX
KOJUIEKTOPOB B KAYECTBE AKTUBHOI'O AT€HTA
KHUCJIOTHOU KOMITO3UILIMU UCTIONb3YETCA I'PA3EBAS
KHCJIOTA (CMECH COIAHOM U IIJIABUKOBOU KUCJIOT).
HenpocToti 3aa4eii crana 60pbd6a C 06pa30BAHNEM
HEPACTBOPUMBIX IIPOAYKTOB PEAKLUI IVIABUKOBOI
KUCJIOTBL, KOTOPBIE, KOTBMATHUPYS IIIACT, MOTYT
CBECTH K HYJIO 3(P(PEKTUBHOCTD KUCJIOTHOM
KOMIO3UIIUH UJIN IAXKE YCYTYOUTD [OTOXKEHUE
B ILJIACTE.

B pa3paboTke 1 OCBOEHUHU I'A30BbIX CKBAKUH
TAKXKE CYIMECTBYET IPO6IEMA BOSBHUKHOBEHHUA
BOJSHBIX 6;10Ka7T. O6BOJHEHUE I'A30BBIX
CKBaKMH CIIOCOOCTBYET pa3pyumeHuio 1311, Tem
CaMBIM BBI3bIBAsI BOAOIIECKONIPOABIEHUA. Takke
MNOCTYIZIEHHE BOABI B CKBAXKUHY IIPHUBOJIUT K €€
CaMO33/IaBJIUBAHUIO, YTO BJIEYET K CHIXKEHUIO
JIOOBIYH I'a3a. B CBA3U C 3TUM OJHHUM U3 HANOOJIEE
NEPCHEKTUBHBIX METOJOB OOPA0OTKH TEPPUTEHHBIX
KOJUIEKTOPOB I'd30BBIX CKBAKWH SABJIAIOTCS
CIIUPTOKHUCJIIOTHBIE 0OPA60TKN. CIIUPTHI, ABIAACH
MOBEPXHOCTHO-AKTUBHBIMU AT€HTAMH, IEICTBEHHBI
pu 06pPabOTKE OOMINPHBIX 30H 3aIEMIICHHOM
BO/IBI, TAK KaK OJ1arONPHUATCTBYIOT O0JIEE IOTHOMY
U3BJIEYEHHUIO JKUJKOCTH U3 IIOPOBOT'O MIPOCTPAHCTBA
U CHMKAIOT BOJOHOCHOCTD IIACTa. [TOMHUMO 3TOTO,
CIIAPTHI TOBBIMIAIOT JABJIEHUE HACBIIIEHHBIX ITAPOB,
3HAYUTETBHO CHUKAIOT IIJIOTHOCTD PA0OYETO
pacTBOPA, YTO OOJIETYAET IPOLIECC U3BJICUEHUA
OTPaOOTAHHOM JKHUJIKOCTH U3 CKBAKUHBL. OJJHAKO
CIIMPTBI CIIOCOOHBI YCYI'YOJISI T U IIPOBOLIUPOBATH
MPOLECC O6PA30BAHUA HEPACTBOPUMBIX
0Ca/IKOB. ITepCrIEKTUBHBIM METOAOM 6OPBOBI C
0CaJKOOOPA30BAHUEM ABJIACTCA IPUMEHEHNE
KOMILJIEKCOHOB, KOTOPBIE CIIOCOOHBI OOPA30BhIBATH
YCTONYMBBIE PACTBOPUMBIE KOMILJIEKCHI C MIOHAMM
METAJUIOB, IPENATCTBYS BBIIAJEHUIO COJIEH 3TUX
METAJJIOB B OCA/IOK.

B pabore npejcraBiaeHa pa3padoTKa
CHOUPTOKUCIOTHOM KOMIIO3UITUH, COICP:KAIIEH
X€JIATHBIN ATE€HT, 711 O6PA00TOK TEPPUTEHHBIX
KOJUIEKTOPOB I'Aa30BBIX CKBKUH. B 3aBUCHMOCTH OT
YCJIOBUH MOI'YT OBITB BBIOPAHBI 60JIEE AIPECCHUBHBIE
WY IAANIHAE KUCIOTHBIE COCTABBI (COOTHOIIEHUS
U KOHILIEHTPALIUU COJISHOU U IIJIABUKOBOU KHUCJIOTDL).
HiccnenoBaHuIo O/IBEPTAIMCh COCTABBI C PA3THYHBIM
copepxanueM cupra (20—-40% u30nporaHona) u
xenaTHOro areHTa (0,4-2% DITA-Na).
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I/Isyueuue GAUAHUA pasﬂmmwx munoe
NAACMOBbLX 800 HA NPOUECC 2e1e00PA308aAHUA
nNOMOKOOMKAOHAIOULUX nomnosuuuﬁ Ha OCHOoeG6e
nonuoncuxﬂopuda aartoOMuHuA
JI.LA. Maragosa, K.A. IlorenikuHa, M.b. baixraesa,

A.B. Mypamosa
PrY HepTv 11 raza umerHu U.M. [ybknHa, HOL| «[TpombicioBas
XUMUS»

Pa3paboTka HEOJHOPOJHBIX HU3KOIIPOHHUI[AEMBIX
KOJUIEKTOPOB HEBO3MOXKHA O0€3 IPUMEHEHUS
HOTOKOOTKJIOHSAIOINX TEXHOJIOTHUH, CPEU
KOTOPBIX OJHUM U3 CAMBIX 3(P(PEKTUBHBIX METOOB }
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SIBJISIETCSI UCIIOJIb30BAHUE KOMITO3UIIUI HA OCHOBE
MOJIMOKCUXJIOPU/IA ATIOMUHUSA, KapOaMuia U
a1eTaTa HATPUS, PA3PAOOTAHHBIX B HAYyYHO-
06pa3oBaTeNbHOM LIeHTPE «[IpOMBIC/IOBAasg XUMU» [1].

Lle1bIo JAHHOI PAOOTHI ABJISIJIOCh U3YYEHHE
BJIMSIHUSA TUIIA TIACTOBOM BOJIBI HA UHAYKIITUOHHBIN
MEPUOJ] TEJIE0OPA30OBAHUS PA3PAOOTAHHBIX
KOMITO3UIIHI.

17151 TpOBEJEHN S UCCIENOBAHUS OBLIO
MPUTOTOBJIEHO YETBIPE MOJEIN MUHEPAITU3OBAHHBIX
BOJI: TUAPOKAPOOHATHO-HATPUEBAS, CYIb(PATHO-
HATPHEBAS, XJIOP-KAJIbIIUEBAS, XJIOP-MATHUEBASL.
KonngecTBO pacTBOPAEMBIX COEN ObLIN NOJOOPAHEI
TAKUM O6PA30M, YTOOBI COOTHOIIEHUI HOHOB B
BOJIAX YAOBIETBOPAIN KJIACCU(PUKAITUOHHBIM
ko3 punmenTam o B.A. Cynuny [2].

B xone nccnemoBaHus ObLIO BBISIBJICHO, UYTO
Haubosee 3aMETHBIN 3(P(PEKT HA IPOIIECC
rejIe06pa3OBAHUA COCTABOB OKA3a/1a
T'UAPOKAPOOHATHO-HATPUEBAA BOJA. Habmonanock
06pPa30BAHME IEHBL, YTO OOBACHAETCS BBIICTIEHUEM
YIVIEKUCJIOTO I'a3a IIPU PEAKIINY I'HJIPOKAPOOHATA
HATPHA C XJIOPHUJIOM AJIIOMUHHA. B pacTBOpE,
MIPUTOTOBJIIEHHOM Ha XJIOP-MAaTHUEBOH BOJIE,
Ha6JII0jAJI0Ch OOPA30BAHUE B3BCIICHHBIX YACTUIL],
I'esin, 06PA30BABIINECS B XJIOP-KAJIBILIMEBOK U
Cynb(PaTHO-HATPUEBON BOJAX, OTIMYAJIMCh HANOOJIEE
BBICOKOM IIJIOTHOCTBIO U JUIMTENBHBIM BDEMEHEM
res1eo6pa3oBaHMsL.

TakuM 0Opa30M, COCTAB 1 OOLIEE COCPKAHUE
COJIEN, PACTBOPEHHBIX B IVIACTOBOI BOJIE,

OKa3BIBACT BJIMSHUE HA IPOTEKAHNE IIPOIIECCOB
res1c06pa30BaAHUS B PA3PA0OTAHHBIX
ITOTOKOOTKJIOHSIIOIINX KOMITO3UITHSIX HA OCHOBE
ITOJIMOKCUXJIOPH/12 AJIIOMUHUS. BIIHsIHME KaXKJ0TO
HMOHA, COJIEPKAIETIOCS B INTACTOBBIX BOAAX, U

HUX COBMECTHOI'O BO3JEHUCTBUSA TPEOYIOT Hosiee
OAPOOHOIO U3YUECHUSI.

JINTEPATYPA

1. CocTaB MHOrodyHKLMOHaNbHOro peareHTa Afs pU3nKo-
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Onovim npumeneuuﬂ B8bICOKOBA3KO020 2 HA
ocnoge IIAB na.mecmopoxcoenuu benwoiii Tuzp
JI.A. Maranosa, B.b. I'y6aHoB, ®aH By AHb
PrY HepTvi 11 raza umeHu U.M. [ybkuHa, HOL| «[TpombicioBas
XUMUS»

OnHUM U3 3(PPEKTUBHBIX METOJIOB ITOBBIIICHUSI
HedTEeOoTIaYU I1ACTOB sABJsieTCs [TAB-nnonimMepHoe
3aBOJHEHUE. DTA TEXHOJIOI'U UCIIOIb3YETCA I
U3BJICUYECHUS HE(PTEN C MOBBIIIEHHOH BA3KOCTBIO
U3 CTPYKTYPHO-HEOJHOPOAHBIX KOJIJIEKTOPOB HA
PA3HBIX CTAUAX PA3PAOOTKU MECTOPOKICHU.

OcHOBHa4 33712492 [TAB-TTOMMMEPHOro 3aBOAHEHU A
COCTOUT B HAUOOJIEE TIOJTHOM U3BJICYECHUHN
OCTAaTOYHO! HE(PTHU 34 CUET YBETUYEHHU A
KO3((PUILITMEHTA OXBATA U KOAMDPUILTUEHTA
BBITCCHEHUSI HE(PTU. DTO JOCTUTACTCS CHUKECHHUEM
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MeEXK(PA3HOTO HATSAKEHUS HA T'PAHUIIE HEPTD —
HEPTEBBITECHAIONUI ATEHT U YBEJIMUYEHUEM
TUAPOAUHAMUYECKOI'O I'PATUEHTA IABICHH L.

Cocras ITAB-nonmmMepHOA KOMIIO3ULIN
063aTEJIBHO aJANITUPYETCA K TEPMOOAPHUIECKUM
YCJIOBUSIM OO'BEKTA OOPAOOTKH.

OJHAKO B YCJIIOBUAX OOBEKTOB MUOLIEHA U
OJIMT'OIIEHA MECTOPOXKAeHUS benbiii Turp miacrosas
TEMIIEPATYPA HAXOAUTCA B arana3one 70—-120 °C.

B IaHHBIX TEMIIEPATYPHBIX YCIOBUAX IPOUCXOIUT
TEPMHUYECKAA IECTPYKINA OOJIBIIUHCTBA
MOJIMMEPHBIX COCTABOB.

BcireicTBHUE 3TOTO AJIBTEPHATUBHBIM PEMIEHUEM
POO6JIEMBI ABUJIOCH CO3JAHHUE TEPMOCTAOMIBHOI'O
reJjist HA OCHOBE aHUOHOAKTUBHBIX U
HEHMOHOI'€HHBIX [TAB, MMEIOnEro BEICOKYIO
BA3KOCTD U ITO3BOJISAIOMIETO ITPH IPUMEHEHUH €TO
BO3/JIEVCTBOBATH OJHOBPEMEHHO HA KOA(PPUITUEHT
OXBAT4 U BBITECHEHUA HEPTH.

Kpowme ITAB, B COCTAB rejisg BXOAWIN IIPENAPATHI
MHKPOOHOXUMHUYECKOTO TIPOUCXOXKAECHUS,
IIpENaparsl, HOBbIIAIOMME 3(pPeKTUBHOCT [TAB
U BBINIOJIHAIOIINE POJIb TEPMOCTAOUIN3ATOPOB.

B 3aBHCHUMOCTH OT YCJIOBUU NIPUMEHEHU TAKOU
BBICOKOBA3KHUM IIOBEPXHOCTHO AKTHUBHBIN reb (BIIIN)
MOT OBITh IPUT'OTOBJIEH C BA3KOCTBIO OT 30 cCT 10
180 cCr.

3akauka ress B o6beMme 100 T 66112 OCYIIECTBIEHA
H4 Y4aCTKE OJIUTI'OLIEHA MECTOPOXKAcHU S bepiit Turp
B HAIHETATEIBHYIO CKBAXXHUHY Ne 202. B Teuenune roga
IIOCJIE 3AKAYKU I€OUT HEPTH, BOJBI U PACXOJ, I'd3a
JUIS 1a31i(pTa HAOIIOAAIUCh B IECTH JOOBIBAIOINX
ckBaxkuHax: Ne 60, 98, 806,815,816 u 817.

AHaIN3 AMHAMUKNA OOBOAHEHHOCTH JIJIA IECTH
JOOBIBAIONMINX CKBAKMH ITOKA34J1, YTO IIPAKTUYECKAA
OOBOJJHEHHOCTD JOOBIBAEMOH IIPOAYKIIMH 11O
CPaBHEHUIO C IIPOTHO30M IIOCJIE IIPOBE/IEHHOI
34KAa4YKU YMEHBIIMJIACH IPUMEPHO HA 2—3%.

O6muN pacxo ra3a I raziaudra ajs mecTu
JTOOBIBAIONINX CKBAKMH, COCTABSBIINI IPUMEPHO
800 M? Ha TOHHY HE(DTH, TOCIIE OOPAOOTKHU
cokparuics o 600 M> Ha KQK/IYIO TOHHY HE(DTH.

B pesynbprare 06pabOTKU B TEUEHUE 9 MECALIEB C
MOMEHTA 34KAYKH C yIACTKA OBLIO JOOBITO
11 038,30 TOHH AONOJIHUTEIBHON HEPTH.

BBIBOIBI. [TpoBeeHHas 06pabOTKA TOKA3LIBAET
BO3MOXKHOCTDB 3(P(PEKTUBHOI'O IPUMEHEHUS (PUSHUKO-
XUMHUYECKUX METO/JOB NOBBIIEHN S HE(PTEOTAAUU B
YCJIOBUSAX TOOBIYM HA MECTOPOXIEHNUY benbiil Turp.

B nacroamee spemsa B HOLL [ IpoMBICTIOBAsI XUMU >
npu PI'Y nedptu u raza umenu .M. 'yOK1HA BEeJETCA
HAYYHO-UCCJIEIOBATENBCKAS PA00TA IO CO3AAHUIO
TEPMOCTAOUIBHOI'O MOJIMMEPHOTO COCTABY, JOOABKA
KOTOPOTI'O NMO3BOJIUT CYIIECTBEHHO CHU3UTD 3aTPAThI
Ha [TAB npu npuMeHeHUH JaHHOM TEXHOIOI .

Bneopenue Hogbix peazenmoes o
unmencugpurxavuu npumorxa na ALKM
P.E.30HTOB, [I.A.ManbIlIEB
00O «la3npom gobbi4a AcTpaxaHb»

B ¢BA3M ¢ HU3KOM TPOHUITAEMOCTBIO



OPOAYKTUBHBIX KOJIJIEKTOPOB ACTPAXaHCKOTI'O
I'a30KOH/IEHCATHOI'O MECTOPOXAeHUA (AI'KM)
06€eCIIeYeHHE TNIAHUPYEMOI'O YPOBHS IOOBIYN
HEBO3MOXKHO 6€3 IPOBEICHUA MEPOIPUATHH

O UHTEHCU(PUKALIMU IPUTOKA I'a3a. bosbIioe
KOJIMYECTBO ONEPALUI ITO MHTEHCU(PUKAITUN
MIPUTOKA I'a3a, IPOBEJEHHBIX HA OJHOM CKBAXKUHE,
MOCTENEHHOE OOBOJJHEHUE MTPOAYKIIUN CKBAXKUH,
HAKOIJIEHUE MIJIAMa U IPOAYKTOB KOPPO3UHU B
CTBOJIE U HA 3260€, TPE6OBAIN BHEAPEHU S HOBBIX
COCTAaBOB KHUCJIOTHOT'O BO3AEUCTBUSA. C 3TON
nesbio Ha ATKM pa3paboTaHbl U BHEJPEHBI HOBBIE
PEATEHTHI U TEXHOJOTUH.

B 2011 roay BHEpeHA 3(P(PEKTUBHAS TEXHOJIOT U
KoMIiekcHOU ouncTku HKT u 32604 nipu
OCBOEHUU CKBAKHUH IIOCJIE CTPOUTENBCTBA U
PEMOHTA C UCIOJIb30BAHUEM JIECTPYKTUPYIOIIE-
JUCTIIEPTUPYIOMIETO KMCIOTHOI'O COCTABA
«Drakcokop 110». B 2014 rogy 6bIH BBIITOJTHEHBI
ONBITHO-TIPOMBICTIOBBIE UCIIBITAHUS HOBOI'O
pearenTa «Iuckop 10», IpeAIoKEHHOI'O B Ka4eCTBE
anprepHaTusbl «Paakcokopy 110». ITo pesyabraram
UCIIBITAHUM pearexT «Juckop 10» mokasaj cBOxo
3(PPEKTUBHOCTDL U PEKOMEH/IOBAH K BHEJPEHUIO.

Bnepsrie Ha ckBaxnHax AI'KM BHEIpEeHA
KOMIIJIEKCHASI TEXHOJIOTUA MUHTEHCU(PUKALITUHU
MPUTOKA I'a3a C ANEMEHTAMHU BOJOUIOALINH.
BHeapeHne TEXHONIOTMU UHTEHCU(PHUKALTUN
MPUTOKA I'a3a C AJIEMEHTAMH BOJOU3OIALINY HA
ocHoBe pearenTa RX-380 1103801110 BBITIOJIHATD
PaboThl HA OOBOAHEHHBIX CKBAXKMHAX, IIPU 3TOM
YBEJIHNYUBATD AEOUT 10 ra3y Ha (POHE CHUKECHU S
BI'o.

B 2012 roay Ha ckBaxknHax AIKM nipu ocBoennn
¢ 'HKT BriepBeie 6bl1 IpUMEHEH ITAB-OTKIOHUTENb
«Cypdorenb» (OTe4eCTBEHHBII aHAJIOT CUCTEMBI
VDA). TexHOI0TUsI 06PaA0OTKHU IPOJYKTHBHOI'O
[171aCTA C IpUMeHEeHUEM «Cypdoreis» BBIIOIHIIACh
U [IPU 3AKAYKAX C YCThA CKBAKUHBI, 4YTO ITIO3BOJIMJIO
YBEJIUYUTD JOOBIYHBIE BO3MOKHOCTH CKBAKUH
34 CYET BPEMEHHOM GJIOKUPOBKH «IIPOMBITHIX> U
BOBJIEYECHUS B pa3pabOTKy paHee He OOPAOOTAHHBIX
WHTEPBAJIOB IIPOJYKTHUBHOIO I1acTa. B 2014 rogy
BBITIOJTHEHBI OITBITHO-IIPOMBICJIOBBIE UCITBITAHUA
HOBOI'O peareHTa Stream-S, NpeAIoKEHHOIO B
Ka4eCTBE AJIbTEPHATHUBEI YK€ IPUMEHSAEMOT'O
B HacToslee BpeMs « Cypdoreis».

Ouenrxa usmenenus pecypca czudxux mpyo 3a
cuem npumenHeHus UH2UOUmopPoe8 Kopposuu npu
KUCIOMHbBLX 00padomKxax
FO.M. TumepGynarosa, J1.@.JasaermuHa, JI.A. TOJCTHIX,

M.J. IIaxoMOB
PrY HepTvi 11 raza umeHu U.M. [ybkuHa, HOL| «[MpombicioBas
XUMUSI»

I'mbkasa Tpy6a (I'T) B cocTaBe KONITIOOMHIOBOM
YCTAHOBKHU 3KCIUIYATUPYETCA B CJIOKHBIX
YCJIOBUAX, BCIEACTBUE YETO CHUXKAETC CPOK €€
CJIY>KOBI, TIOKA34TEIEM KOTOPOTO SBJISETCS YUCTIO
BO3MOJKHBIX CITYCKO-IIOAbeMHBIX onepanuii (CI1O)
JI0 IIOTEPH I'€PMETUYHOCTHU («KU3HEHHBIN PECYPC»
Tpy6Bl). KOppO3Us N0 BO3IEUCTBUEM PACTBOPOB,

MIPUMEHSEMBIX IPU KUCJIOTHBIX OOPabOTKAX
(KO), Takke BHOCUT BKJIAJ] B COKPAILIEHUE 3TOI'O
MOKA3aTENIS.

7151 321U TH BHYTPUCKBAKMHHOI'O OOOPYAOBAHUS
OT KHUCJIOTHOI KOPPO3UU NTPHUMEHSAIOTCS
UHTHOUTOPBI KOPPO3UU. B GOIBITUHCTBE CITy4a€B
OHU NIPEJCTABIAIOT COOON OPraHUYIECKHE
COEAUHEHUS, COAEPIKALUE FETEPOATOMBI, KOTOPBIE
B3aHUMOJICHCTBYIOT C METAJJIOM, U YIVIEBOJOPOAHBIE
paauKaibl, KOTOPbIE OOPA3YIOT IKPAHUPYIOII NI
CJION. ACCOPTHUMEHT UHTHOUTOPOB KOPPO3UH
Ha CErOAHSIIHUII JICHb NIMPOK U PA3HOOOPA3EH,

U JIUIS BBIABJIEHUS HANOO Ee 9(PHEKTUBHBIX U3

HUX NPOBOJAT OLIEHKY CKOPOCTHU KOPPO3UH

cranu CT-3 B KUCJIIOTHOI CPEJIE B CTATUYECKUX
ycnosuax. B HOLL <[ IpOMBICTIOBAS XUMUWSA» JJIA
OLIEHKH MHI'HOUTOPOB KOPPO3UH, TPHUMEHSAEMBIX

JUIS CONAHO-KUCIOTHBIX OOPab0TOK C ITIOMOIIIBIO
KOJNTIOOMHT'OBBIX YCTAHOBOK, IPOBOAMJIMCD
WUCITBITAHUSA HA YCTAHOBKE «[lepeHocHas
JIabOpaTOPHA IO OLIEHKE 3(P(PEKTUBHOCTU
WHIUOUTOPOB KOPPO3UH» B AUHAMUYECKUX YCIOBHUAX
(IpH CO3AAHUU ABUKYILIETOCS IIOTOKA KHUCJIOTBI).
DKCOEPUMEHTHI IIPOBOAUINCH HA O0PA31aX THOKUX
TPyO U3 BBICOKOIIPOYHON HU3KOJIETUPOBAHHOM
cranmu AGOG. JIj1s1 UCCIeTOBAHUE GPATTUCH CIIEYIOHE
UHI'UOHUTOPBI KOPPO3UU: «<JIKY-118»; «NJ-100»,
«COJINHI», «MeTnnaH-2».

Bce cocTaBel TOKA32711U BBICOKYIO 9(P(PEKTUBHOCTD
MPU UX AHAJIU3E IO CTAHJAPTHOIM METOJUKE HA CTAIN
CT-3, CKOpOCTb KOPPO3KuHU He npeBbimaeT 0,2 1/(M? *u).

Janee rpaBUMETPHUUECKUM METOJOM U3MEPAIACDH
CKOPOCTB KOPPO3UH MOCJIE IBYXYACOBOT'O
BO3ACUCTBUSI MHTMOUPOBAHHOM KMCJIOTOM HA CTAJIb
UOKOM TPy6h! (AGO6) IpH CKOPOCTIIX IOTOKA 0,75,
1,0, 1,25, 1,5 m/c. CTpOUIUCH KPUBBIE 3aBUCUMOCTH
CKOPOCTH KOPPO3UU I'NOKUX TPYO OT CKOPOCTHU
HOTOKA. TaK KaK B PEAJIBHBIX YCIOBUAX CKOPOCTD
3aKa4KU COOTBETCTBYET 3,0 M/C, TO IIOJYYEHHBIE
KPUBBIE SKCTPATIOIUPOBAIH. [lasiee IPONU3BOJUIICS
pacyeT yTOHEHUS CTEHKU TPyOHI 32 oaHy KO n
CPaBHUBAJINCH 3HAYEHU JIJI1 ”THTUOMPOBAHHBIX
COCTABOB U COJITHOIM KUCJIOTBI 6€3 UHTUOUTOPA.

ECu HE YYUTBIBATD BIUSHUE APYTUX (DAKTOPOB
Ha CHUDKEHHE PECYPCA TPYObI, MOXKHO TOBOPUTh
06 YBEJTUYEHUH PECYPCA 34 CIET IPUMEHEHU A
MHIMOMPOBAHHBIX KUCJIOTHBIX COCTABOB B
CPaBHEHUH C IPUMEHEHUEM HEMHTHONPOBAHHOM
KUCJIOTBL BBICOKYIO 3(D(PEKTUBHOCTD ITOKA3AJIN
KucsoTh OAO «KAYCTHUK» ¢ MHTUOUTOPOM
«COJIMHI», PECYPC YBEIUYUTCA B 3,43 pa3a; 1141
KUCI0TH OAO «XHUMITPOM» ¢ THTUOUTOPOM
«MeTumaH-2» — B 6,82 pasa; 11 KUCJIOTHI COJISTHOM
x4. ¢ UKV-118 1 NJ-100 — B 3,07 1 6,62 pa3za
COOTBETCTBEHHO.

KaK ITOKa3pIBaIOT IIOJIYYEHHBIE PE3YJIBTATHI, TAKOM
CIIOCOO OLIEHKH PECYPCa TMOKOM TPYOBI IIO3BOJSET
HAIVIAJHO OLEHUTD 3(P(PEKTUBHOCTb MHI'HOUTOPOB
KOPPO3UU IPU KUCJIOTHBIX OOPA60TKAX C IOMOIIIBIO
KOJITIOOMHTA ¥ CIPOTHO3UPOBATH 3KOHOMUYECKYIO
3P HEKTUBHOCTb IPUMEHEHU S TOT'O WJIX HHOT'O
UHI'UOHUTOPA. ©
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Pecnonoenmam 6wiiu npeororncensl Ciedyroujue 60nPocsL:

IIpogpuns oeamenvrocmu Baweti komnanuu (Hegpmezazo000bi8arouasl,
HegphmezasocepBUCHa, KOMNAHUSL — NPOU3BOOUINEIb OO0D)O0BAHUSL, HAYUHO-
UCCIeO08AIMENIbCKAA CIMPYKMYPa, 8))3).
Kax 0aeno Bol 3Haeme icyprHal <Bpems koamooumzar»?

O KaKux mexHoN02UAX Hehme2a306020 cepeuca Bam xomenocs 6L npouecniv
8 ACypHane <Bpemsa Koumoounza»?
Kaxue evicoxue negpmecepsuctvie mexHoi02uil UCnOIb3y0mcs Ha Bauiem
npeonpusamuu’
pumensaem iu Bauia KOMNAanusa Koamiooun2o8sie mexnono2uu? Ecau oa,

mo Kaxue KoumnrooUH208bLe MexHON02UL Haubo.1ee 60Cmpebo8abL 8 PeUoHe
(-ax) nposedeHus pabom Bauerl Komnaruu?
Konmiobunzosoie ycmano6Ku Kaxux npouseooumesieli ucnois3yem Baua
KOMNAarua?
Kaxue ynurxanoroie padomot Bam u Bautum K0171e2am ) 0asaiocs 1npoeoouUms?
TIpumenaem au Bauia komnarus mexrono2uro I'PI1?7 Ecau Oa, mo Kaxue 8uobl
I'PI1 agpgperxmunol Ha CKeaxcuHax Bawezo pecuonars

O60opyoosariue onsa nposeoerus I'PI1 kaxux npou3sooumesnerl iucnois3)yem
Bawa komnarnua?

Karxue mexnonozuu [ THI I a6na10mca, no Bautemy mrenuro, Haubosiee
AKIM)ANBHBIMU HA CE200OHAULHULL OeHb?
Kaxue svicoxue mexmnono2uu Heimezasoeo2o cepsuca 6yoym Ha nuKe
socmpebosarHocmu 8 oauxcatiueri (5—10 nem) nepcnexmauee?
Kaxue ceamersmot DOCCUIICKO20 Heghme2a306020 CePBUCA MO2Y T CIMOJIKH)MbCA
C CaAMBIMU OOTILULUMU 1IPOOICMAMU 8 CBA3U C CEKMOPANLHIMIU CAHKUUAMU,
NPUHANBIMU 3ANAOHBIMU CIMPAHAMU?
Kax mo2ym usmenumscsy negpme2asocepeuctvblx KOMNAamnuil nooxooot K
npuoopemeHUro 00Po2oCmonUe20 000PYOO8aAHU?

Andrey DEMENKOYV, Head of Supervision
Department, NOVATEK, JSC

OAO <HOBAT3K»

Hedrerazono6sBatoniast. 1.

2. C2004 roaa.

A

® o

9.
10.
11.

Hosele TexHonoruu 'HKT 1 npakTuyeckue
PE3YJIbTATH UX IPUMEHCHUS.

I/ICHOIII)SYIOTCH BCC M3BCCTHBIC TCXHOJIOTHH.

IMpumenset. Ppeseposanue Myt MI'PIT,
JIOBWJIBHBIE PAOOTHI, IPOMBIBKA 32005 U .
Pasnu4yHbIX.

JlopunbHble padoTs! HA THKT, I'TIIT.
IIpumensercs MI'PIT.

3apy6eKHBIX.

Huxakwue, kpome I'PIL

bypenne ckpaxuH 1 35C Ha THKT.
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Oil and gas producing,

2. Since 2004.
. About new coiled tubing (CT) technologies and

the results of their application.

. We use all well-known technologies.
. Yes, we use them. Milling of multi-stage frac

sleeves, fishing jobs, bottomhole cleaning
operations, etc.

. We use units of various manufacturers.

CT fishing operations and hydraulic jet
perforation.

. Yes, we use multi-stage hydraulic fracturing.
. We use foreign fracturing equipment.



The following questions were asked:

1. Business profile of your Company (0il and gas producing, oil and
gas servicing, equipment manufacturing company, vesearch and
development company, universit)/institute).

o

Coiled Tubing Times Journal?

Company?

NATEEE N

How long have you known Coiled Tubing Times Journal?
About which oil and gas service technologies would you like to read in

Which high-tech oilfield service technologies are used in your

Does your Company use coiled tubing technologies? If the answer is yes,

then which coiled tubing technologies are in demand within the area of

your Compan)’s activity?

6. Coiled tubing units of which manufacturers does your Company

utilizes?

7. Were there any unique operations that you and your colleagues

managed to perform?

8. Does your Company use hydraulic fracturing technology? If the answer
is yes, which bydraulic fracturing types are effective in your region?
9. Hydraulic fracturing equipment of which manufacturers does your

Company utilize?

10. Inyour opinion, which EOR technologies are of vital importance today?
11. Which bigh-tech oilfield service technologies will be in demand in the

near term (5—10 years)?

12. Which segments of the Russian oil and gas service ma)) face the most
serious problems due 1o the sectoral sanctions imposed by Western

governments?

13. How can oil and gas service companies change their approaches of

purchasing expensive equipment?

12. HakJIOHHO-HANPaBJIEHHOE OYpPEHHUE.
13. HUKaK HE U3BMEHUTCA.

HECTEPEHKO Anekcer I'puropbreBsmdy,
IVIABHBIN HH2KeHeP, ITAO «Ykpra3goosrda»

Hedrerazogo6uiBaroniasi.
V3HaJ1 HEJJABHO.
O kosrttobunre, I'PIL.

IARE SRS I A

Ja. TIpOMBIBKA IECYAHBIX IPOOOK, KUCJIOTHBIE
00pabOTKH IJIACTOB, ICTUIPA3AI NS CKBAXKHH.

«PUIMAII> — BE YCTAHOBKY U JIBE YCTAHOBKHU
AMEPUKAHCKOI'O IIPOU3BOJCTBA.

o

~

8. Ha. Kimaccuueckue suabl I'PIT c npyuMenennem
IPOIIIAHTOB.

10. Hydraulic fracturing is the most important
technology.

11. CT drilling and sidetracking operations.

12. Directional drilling.

13. Nothing will change.

Alexey NESTERENKO, Chief Technology
Officer, Ukrgazdobycha, Public JSC

Oil and gas producing.
I have just discovered your Journal.
About CT and hydraulic fracturing,

IAREENRS I SR

Yes. Removal of sand plugs, acid treatments, and
wells dehydration operations.

We have two units manufactured by

NOV FIDMASH and two units manufactured

<)
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9. ®not I'PIT Stewart & Stevenson, MOIITHOCTh
75 MIla.

10. -

11. Kontio6uHr, I'PIT, 6ypeHune CKBaXUH Ha
JEIIPECCUH, IPUMEHEHUE (CTPOUTENBCTBO) HA
MECTOPOXKIEHUAX CTALIMOHAPHBIX YCTAHOBOK,
IPEAIIOIATAIOMNX UCIIOIb30BAHUE YUCTOI'O
a30ta (99,9%) g nopaepKaHuA SHEPIUU
IJ1ACTA.

12.—

13.TIpUBEAYT K YMEHBIIEHUIO OO'bEMOB CEPBUCHBIX
paboT.

TAUJAPKHU Janniaa HukoaaeBud,
HAYaJIbHUK YIIPABJICHUA HHHOBAITHOHHOI'O
MPOEKTHOTrO pa3zsutusi, 000 «Ypaia-/Iu3amn-
ITHII»

1. HedrerazocepsucHas.

2. C2008rona.

3. PUP, T'TIII HA KOMTIOOWHTE, HAKJIOHHO-
HanpasjicHHOE 6ypeHue, TMC B
T'OPU3OHTAJIBHBIX CKBA’KUHAX (OTKPBITBIH
CTBOJ) C IPUBJIEYEHHUEM OITTOBOJIOKOHHBIX
CHCTEM CBSI3U.

4. Ppe3epOBAHUE MIAPOB U ITOCAJOYHBIX CEJIETT
MI'PI, OTKPBITUE/3AKPBITUE IIOPTOB, BCKPBITHE
WHTEPBAJIOB C IPUMEHEHUEM TEXHOJIOTUH
«KPOT-2».

5. THUC B rOpu30OHTAJBHBIX CTBONAX, OI13,
OTKPBITHE/3aKpbITUE TOPTOB MI'PIT,
(dpe3epoBaHUE.

6. «DHUIMAII>.

7. 3amacoBKa rpemoomiero kabesnsd B He(pTeCcOOPHBIN
KOJIJIEKTOP, KUCJIOTHOE TYHHEJIMPOBAHUE B
KapOOHATHBIX KOJUIEKTOPAX.

8. Her

9. -

10. BOII3 ¢ npumenenuem COKC, I'PIT.

11. BypeHue Ha KOJTIOOMHIE€ HA A39PUPOBAHHOII
KUJKOCTH, TMIC HAa KONTIOOHMHT' €, PAJJUAJIBHOE

BCKPBITHUC I1JTACTA, KUCJIOTHOC TYHHC/TIUPOBAHMC.

12. CTOnKHYyTCA C IPOGIEMAMU BCE
CETMEHTBI, OCOOEHHO, MAJIBIE U CPESHUE
HEPTETA30CEPBUCHBIE KOMITAHUH.

13. J1j151 pOCCHUICKOI'O HE(PTETra30BOI'O CEPBHUCA
OTKPOETCA BO3MOKHOCTb UMIIOPTO3AMENIEHUS,
T.€. OABATCA JOIOJIHUTEIBHBIE BO3MOKHOCTH
BJIOJKEHM A B IPUOPUTETHOE PA3BUTUE
KOMITAHUH.

KY3YB Ceprein MUXAaMJI0BHY, HAYAJIbHUK
CIy>KO0BI BHEIITHETO cepBHuca, PYII 10
«beropycHedTH>

1. HeddrerazonobuiBaromas, HEPTEra30CEPBUCHAS
KOMITaHUsI, HAYYHO-UCCJICJOBATEIbCKAS
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in the USA.

7. -

8. Yes. Conventional hydraulic fracturing (with
proppant utilization).

9. We have a fracturing fleet manufactured by
Stewart & Stevenson. Its pumping capacity is
10,900 psi.

10. -

11. CT, hydraulic fracturing, underbalanced drilling,
and application (construction) of stationary units
that will use pure nitrogen (999%) to maintain
reservoir energy.

12. -

13. The volumes of oilfield service operations will
decrease.

Danila GAIDARZHI, Head of Innovation
and Project Development Department, Ural-
Design-PNP, LLC

1. Oil and gas service.

2. Since 2008.

3. About cement squeeze and CT hydraulic jet
perforation operations, directional drilling,
and horizontal (openhole) wells logging
operation with the application of fiber optic
communication systems.

4. Milling of balls and seats after multi-stage
fracturing operations, opening/closing of ports,
opening of intervals using KROT-2 technology.

5. Horizontal wells logging, bottomhole zone
cleaning operations, opening/closing of multi-
stage frac ports, and milling operations.

6. NOV FIDMASH.

7. Injection of heating cable into an oil-gathering
main and acid tunneling in carbonate reservoirs.

8. No.

9 -

10. Bottomhole zone cleanouts with the application
of hydraulic fracturing and self-diverting acid
solutions.

11. CT drilling with the use of aerated fluid, CT
well logging, radial drilling and acid tunneling
operations.

12. All segments will face problems. Small and mid-
sized oilfield service companies will be the main
victims.

13. Russian oilfield service will be given a possibility
to develop imports phase-out, i.e. there will be
additional prospects of investments into the
development of promising domestic companies.

Sergey KUZUB, Head of External Services
Department, RUP PO Belorusneft

1. Oil and gas production, oilfield service, and R&D
company.
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CTPYKTYpA.
C 2008 roja.

3. VHUKaJIbHBIC JJIOBUJIBHBIC PAOOTHI,
IPOBEJICHHBIC C UCIIONb30BaHuEM THKT B
CKBakuHax ¢ AHIT/I.

4. PapnanbHOE BCKPBITUE IIACTOB,

NPHUMEHEHUE CUCTEM HATIPABICHHOT'O

oypenus c THKT.

Ha. HInpOKUA CIIEKTP TEXHOJIOTUU.

«OUIMAIII>.

7. CozlaHue riayooKONPOHUKAIONUX
(PUNBTPALIMOHHBIX KAHAJIOB C
ucnonb3oBanuem HKT.

8. Ja.

9. «OHIMAIII».

10. -

11. Bypenue 60KoBbIX cTBONOB ¢ THKT.

12.TPIL.

13. ByneT pa3BUBATHCA OOA3ATEIBHOE
CTPaxOBaHUE OOOPYAOBAHUSA U APEH/IA
00OpPYIOBAHMS BMECTO IIPUOOPETEHUS.

N

SN

JIYBBIIIIEB Janunuia IleTpoBHud,
3aMECTHUTEIb PYyKOBOJHUTEISI CIYKOBI IIO
pa3padorke o6opygoBauus, 000 HIID
JIaxep»

1. IIpousBoauTEab OO0OPYAOBAHUS.

2. VY3HaJ1 HEJABHO.

3. O6opynosanue st MI'PTL

4. MIPII, PBII, HanpaBieHHOE 6ypeHne Ha
I'HKT u gp.

5. —

6. Her.

7. -

8. Her.

9. -

10.TPIL

11. MTPIL

12. KonToOuHT.

13. -

IT'PUTOPBEB AHAPOHHK ABAKOBHY,
HAYAJIBHHUK O0TAEaa, OAO <HK «PocHeDTH>
000 «PH-IOranckuedreras»

Hedrerazonobeiaromasl.

5 JIeT.

I'PIL, THKT, T®P, TKPC, 6ypeHue.

MTI'PIT u np.

KomTI06HMHIOBBIE TEXHOJIOIUH TPUMEHSIOTCS
JI7IsI OCBOCHU ST HOBBIX CKBAKIH,
NepexXoAIEero (poH/1a ¥ BOCCTAHOBJICHH S
npuemucroctu IIT]I.

6. VIMmopTHBbIE.

MTI'PII ¢ paCTBOPUMBIMH HIAPAMU.

8. Ha. }

A RS N

~

N

Since 2008.

3. About the unique fishing operations performed with
the application of CT technologies in the well with
abnormally low formation pressure.

4. Radial drilling and utilization of CT directional
drilling systems.

5. Yes. We use the wide range of such technologies.

6. NOV FIDMASH.

7. Creation of deep penetration filtration channels with
the use of CT.

8. Yes.

9. NOV FIDMASH.

10. -

11. Sidetracking operations with CT application.

12. Hydraulic fracturing,

13. The companies will practice compulsory equipment

insurance and use rental schemes instead of

purchasing.

Danil LUBYSHEYV, Deputy Head of Equipment
Development Service, NPF Packer, LLC

Equipment manufacturing company.

I have just discovered your Journal.

About the multi-stage fracturing equipment.
Multi-stage fracturing, radial drilling, CT directional
drilling, etc.

Pl Sl o

No.

No.

10. Hydraulic fracturing,

11. Multi-stage hydraulic fracturing.
12. Coiled tubing,

13. -

© oV w
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Andronik GRIGORJEYV, Head of Department,
RN-Yuganskneftegas, LLC, NK Rosneft, JSC

1. Oiland gas producing.

2. For 5years.

3. About hydraulic fracturing and CT technologies,
geophysical, well repair and servicing operations,
and drilling.

4. Multi-stage fracturing and other technologies.

5. CT technologies are used during development
of new wells. The most in-demand technologies
include operations on the current declining well
stock, injection capacity restore and formation
pressure maintenance operations.

6. Units of foreign manufacturers.

7. Multi-stage fracturing operations with the
application of dissolvable balls.

8. Yes.

9. Both domestic and foreign equipment.

10. Hydraulic fracturing, CT nitrogen lift and acid }
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9. OTEYeCTBEHHOE U UMIIOPTHOE.

10.TPTI, ocBOoeHuUE CKBAXXUH a30TOM HAa 'HKT,
KUCJIOTHBIE OOPAOOTKHU.

11. MT'PIL

12. CepBuCHL, UMEIOMUE HONBIIOE KOTUYECTBO
UMIIOPTHOU TEXHUKU U JIP. OO0OPYJOBAHUS.

13. ByneT 605bIas OpueHTALUA Ha OOOPYJOBAHUE
OTEYECTBECHHBIX IPOU3BOJUTECIICH.

3AUIIEB Buktop IleTpoBHY, BEXy UL
pacoopamurens padort nmo KPC,
OAO TarHedp1H>, HTIY

Hedrerazogo6sBatoniasl.

. YerrpIpe roaa.

3. TexHOIOTruH IIEHHOTO U 230THOTO 'PIT B
KapOOHATHBIX KOJUIEKTOPAX.

4. KucaoTHOE TYHHEIMPOBAHME B
KapOOHATHBIX KOJUIEKTOPAX C IPUMEHEHUEM
TUJIPOMOHUTOPHOM Hacaaku, 'PIT B
TEPPUTCHHBIX KOJJIEKTOPAX.

5. Ha.B ocnosnowm B HameM HIZTY 90% peMOHTOB
— 3TO HPOMBIBKHM 32004, T1yuieHus1, OI13
PAa3JIMYHbIX BU/IOB.

6. «®UIMAIl», Stewart & Stevenson, Hydra Rig.

7. ®dusnyeckas JMKBHUAAIUS CKBAKHUH, pAOOTHI IIO

YIIyOIE€HUIO 32604 B 3” XBOCTOBHUKE.

o=

8. Jla. KucjoTHbIE, IIPONIAHTHBIE, B TY. IOBTOPHBIE.

9. «PUJIMAII», Stewart & Stevenson.

10. KucnotHbie O6pabOTKU B KAPOOHATHBIX
KoJjuiekTopax, I'PIT c npuMeHeHeM
xontobunra, I'TIIT nepex I'PIL

11. YripomeHHbIE CUCTEMBI 3AKAHYNBAHUNA
ckBaxuH, ['TITT, I'PI1 c npuMenenmnem
KOJITIOOUHTA.

12.HeT HuKakux npobsuem. Bce pazsusaercs
IIOCTENEHHO U CBOMM XOJIOM.

13. Cucrema 3aKyIIOK OYJET yCAOKHATBCS, TAK KaK
ACCOPTUMEHT NMPOJYKIIUN U KOHKYPEHIUA
pacTyT.

CKYPUXWH Baagumup BacuniseBuy,
3aMECTHUTENh HAYAJIbHUKA TEXHUIECKOTI'O
otaeaa, OAO <BOPOBUHIYCKHIT KOMOHMHAT
OI'HEYIIOPOB»

1. TIpomnsBoguTENDb IIPOIIIAHTOB.

2. C2009ropa.

Mmnorocraguiinbie I'PI1 B ropru30HTAJIbHBIX
CKBA)KMHAX.

. He ncnonbsyiorcs.

. He npumenser.

S

4
5
6
7. Y4acTByeT HOCTABKOM IIPONITAHTOB.
8
9
1

0.T'PIL.
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treatment operations.

11. Multi-stage hydraulic fracturing.

12. Services that use a large number of foreign
equipment and technologies.

13. There will be a reorientation towards the
equipment of domestic manufacturers.

Viktor ZAICEV, Lead Manager, Well
Workover Operations, Tatneft, JSC

1. Oil and gas producing.

2. For 4 years.

3. About the technologies of foam and nitrogen
fracturing in carbonate reservoirs.

4. Acid tunneling in carbonate reservoirs with the
application of jet nozzle, as well as hydraulic
fracturing operations in terrigenous reservoirs.

5. Yes. Around 90% of operations include
bottomhole flushing, well killing and
bottomhole zone cleaning operations of various
types.

6. NOV FIDMASH, Stewart & Stevenson, Hydra Rig,

7. Well abandonment and bottomhole deepening
operation in the 3” liner.

8. Yes. Acid and hydraulic fracturing, including
refracturing operations.

9. NOV FIDMASH, Stewart & Stevenson.

10. Acid treatments in carbonate reservoirs, CT
fracturing, and hydraulic jet perforation +
hydraulic fracturing.

11. Simplified well completion systems, hydraulic jet
perforation, and CT fracturing.

12. There are no problems. Everything develops
gradually and under its own stream.

13. The system of purchases will become more
complicated since the range of products and
business competition increase.

Vladimir SKURIHIN, Deputy Head of
Technical Department, Borovichskiy
Refractory Materials Factory, JSC

1. Proppant production company.

2. Since 2009.

About multi-stage hydraulic fracturing in
horizontal wells.

We don’t use such technologies.

We don’t use CT technologies.

o

N oW A

We take part in such operations by means of

proppant deliveries.

8 -

9 -

10. Hydraulic fracturing,

11. Multi-stage fracturing in complicated geological
and mining conditions.

12. Services connected with bottomhole formation



11. Muorocraaurinbie I'PIT B OC/IOKHEHHBIX TOPHO-
T'COJIOTNYCCKUX YCIIOBUAX.

12. CepBUCHL, CBA3aHHBIE C 06pa0OTKOM 131
U «3aBA3AHHDBIC» HA IIOCTABKY UMIIOPTHDBIX
PEarcHTOB.

13. bosnee oCTOpOXKHASA OLIEHKA PUCKOB
IPCKPAUICHUA UJIU OCJIIO)KHCHUA
dprHAHCUPOBAHUS. CTPAXOBAHUE PUCKOB.

I'PUB Hukosai CepreeBny, I'TABHBIH
CHIEIHATIHCT 10 6ypeHuIo u KPC,
000 HpkKyTCcKas He(DTAHAT KOMIIAHUS»

Hedrerazogo6seiBaroniasi.

JIBaroga.

CTpOUTENBCTBO MHOI'OCTBOJIBHBIX CKBAXKHH.

MTIPII, cTpOUTENBCTBO MHOTOCTBOJIBHBIX

CKBAKMH.

Ha. PpesepoBaHUE U IIPOMBIBKU.

«OUIMAIII>.

7. CTpPOHUTENBCTBO HE(PTAHBIX U I'A30BbIX CKBAXKUH
B OCJIO)KHEHHBIX YCIOBUSIX.

8. Ha. Bup I'PI1 3aBUCHUT OT KOJLJIEKTOPA.

9. OTEYECTBEHHOE U UMIIOPTHOE OOOPYJOBAHHE.

10.TPII, cepBUC OYPOBBIX PACTBOPOB.

11. MT'PIL.

12.B cexTope menbda.

13. CaHKIIMY IOMOT'YT CO3/1aTh CBOIO

IPOU3BO/ICTBEHHYIO 043Y.

el S

o

BOJIOTOB AnexcaHap AJIEKCAHIAPOBHUY,
3aMECTHUTEIb HAYAJIbHHUKA CIIY>KOBI
uemeHTupoBaHuid, 3A0 «CCK»

1. HedreraszocepBucHas.

2. Y3HaJ1 HEJABHO.

3. LleMeHTHUPOBAHUE PA3IUYHBIX TUIIOB CKBAKHH
Y1 KOHKPETHBIE OTNIEPALUML.

4. Bypenue, KPC, neMEHTHUPOBAHUE, OYPOBBIE
PacTBOPBI, HAKJIOHHO-HAIIPABIEHHOE 6ypEHHE,
JIAOOPATOPHBIE AHAJIN3BL

Her.

12.TTocTaBka O60PYJOBAHUS U 3AITACHBIX YACTEH.
13. ByeT pa3BuBaThHCS JIN3HUHI.

PEBAKOB Ilasen BanepseBHY, HHIKEHEP-
TEXHOJIOT 2-¥ KaTeropuu, betHUIINHedTH

1. HedrerazocepBrucHasi KOMIAHUS, HAYYHO-
UCCJIEOBATENBCKAA CTPYKTYPA.
2. Bocems ner. }

zone treatments and those that use lots of
chemicals of foreign manufacturers.

13. They will use more conservative assessment
of funding termination or complication risks.
Insurance against risks will be used.

Nikolay GRIB, Chief Specialist, Well
Workover and Drilling, Irkutskaya oil
company, LLC

Oil and gas producing.

For two years.

About the construction of multi-lateral wells.

Multi-stage fracturing and construction of multi-

lateral wells.

Yes. Milling and cleanout operations.

NOV FIDMASH.

7. Construction of oil and gas wells in abnormal
operating conditions.

8. Yes. The type of fracturing used depends on the
type of reservoir.

9. Both domestic and foreign equipment.

10. Hydraulic fracturing operations and drilling mud
preparation.

11. Multi-stage hydraulic fracturing.

12. The offshore sector.

13. The sanctions will help us to create our own

production facilities.

EaS I Sl o

SN

Alexander BOLOTOV, Deputy Head of
Cementing Services, SSK, CJSC

1. Oil and gas service.

2. Thavejust discovered your Journal.

3. About cementing operations in various types
of wells, as well as about specific cementing
operations.

4. Drilling, well workover, cementing, drilling
muds, directional drilling, and lab analysis.

. No.

5
6. —
-
8

12. The supply of equipment and spare parts.
13. Leasing schemes will be developing.

Pavel REVYAKOYV, Process Engineer,
II grade, BeINIPIneft

1. Oilfield service and R&D company.

2. For 8years.

3. About well logging and hydraulic jet perforation
operations, repair and non-destructive testing
of CT.
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3. TUC, I'IIL, pemonT U gedexrockonus THKT.

4. MI'PII, paguanibHOE BCKPBITHE I1J1ACTA,
dpeseposanue nopros MI'PIT, 6ypenue M3C,
PAa3BETBICHHBIX CTBOJIOB.

5. Ha. OIl3, paananbHOE BCKPBITHUE I1J1ACTA,
ppeseposanue mypT MI'PIT

6. «PUJMAII>.

7. ®peseposanue mopToB MI'PIT CHB 89-76M.

8. Ha. MI'PIL

9. «DUIMAIII.

10.T'PI1, MI'PII, paguaabHOE BCKPBITHE ILIACTA,
oypenue M3C.

11. MI'PIT, OIT3, T'MIC B TOPU3OHTAIBHBIX
CKBAKMHAX, OypeHue M3C, KUCTIOTHBIN PA3MbIB
1aCTA.

12.—

13. BHyTpEeHHUIT PBIHOK OYAET Pa3BUBATHCA
U IPOU3BOAUTH AaHAJIOTHU UMIIOPTHOT'O
ob6opynoBaHusd. CEPBUCHBIE KOMITAHUH OyIyT B
OOJIBLIEI MEPE IEPEXOINUTH HA OTEUYECTBEHHOE
O0OPYIOBAHHUE, OTKA3bIBASICH OT UMIIOPTHOTO.

JEMAKMH IIaBea CTaHHCJIABOBHY,
HavaabHUK TP, OO0 «T'arpaC-PemCepBuc»

—_

HedrerazocepsucHas.

C 2013 ropa.

Muorocrtaguinbii I'PIT, I'PIT Ha cTaHIIEBBIX
MECTOPOXAeHUAX, TexHOomoruu IPTT+ITITL.
VYKa3aHHBIE B IL. 3.

Ha.

«DUIMAIII>.

N

© N OV

Ha. Jlokanbubi# I'PIT, TexHonorus TSO,

marpuyanbiv KI'PITu np.

9. «PUJIMAII», Stewart & Stevenson.

10.TPIL.

11. A3oTHO-11IeHHBIH ['PI1, MHOrO30HHBIM ['PIT.

12.TIpopaku ob6opyaoBaHus 11 I'PIT,
nporpaMmMmHoce obecrnieuenue I'PIT.

13. OpueHTAa M HA OTEYECTBEHHOI'O

IIPOU3BOIUTETA.

opozue wumamenu! Bauie yuacmue

8 O1NPOCe NOMONCENM HCYDHAILY

«Bpemsa xonmroburza» cmamas 6ojee
UHMEPeCcHbIM U NOe3HbIM. Boipexcome,
NONCAYLLCMA, AHKENTY, 3anoaHUme

ee, omcKkanupyiime u npuLLIUme 1o
adpecy cttimes@cttimes.org

unu halina.bulyka@cttimes.org
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4. Multi-stage fracturing, radial drilling, milling
of multi-stage frac ports, and drilling of multi-
lateral and multi-hole wells.

5. Yes. Bottomhole zone treatments, radial drilling
and milling of multi-stage frac sleeves/ports.

6. NOV FIDMASH.

7. Milling of multi-stage frac ports using SNB89-
76M system.

8. Yes. Multi-stage hydraulic fracturing,

9. NOV FIDMASH.

10. Hydraulic fracturing, multi-stage fracturing,
radial drilling and multi-hole wells drilling,

11. Multi-stage fracturing, bottomhole zone
treatments, logging in horizontal wells, multi-
hole wells drilling, and acid wash of formation.

12. -

13. Domestic market will develop and produce
equipment that is similar to foreign specimens.
Oilfield service companies will increasingly
switch from foreign to domestic equipment.

Pavel DEMAKIN, Head of Technology
Operations Production Unit, TagraS-
RemService, LLC

1. Oil and gas service.

2. Since 2013.

3. About multi-stage fracturing, hydraulic
fracturing at shale plays, and the technology of
combined use of fracturing and hydraulic jet
perforation.

Seeitem 3.

Yes.

NOV FIDMASH.

N VIS

Yes. Local hydraulic fracturing, TSO technology,

matrix acid fracturing, etc.

9. NOV FIDMASH, Stewart & Stevenson.

10. Hydraulic fracturing.

11. Nitrogen-foam fracturing, multi-stage hydraulic
fracturing.

12. Equipment and software for hydraulic fracturing.

13. Orientation towards domestic manufacturers.

Dear readers! Your feedback will belp
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?

Ne 3 (053) Centsiops/ September 2015 103




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‘—IaTb €XKEHE/CJIbHYIO HOBOCTHYIO PACCBUIKY C CAMTA
www.cttimes.org¢

19. Eciin Bol OTBETUIIN TTOJIOKUTENBHO, TO YKAKUTE, [TOKAIYHICTA,
CBOM 3JICKTPOHHBIN apec.

Crmacu60, YTO HAIIUTH BpeMs JIJISI OTBETA HA HAIITH BOIIPOCHI!
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Halliburton npeacrasnsier
HoByto ycnyry CoilComm

Ioapaszaenenue Production Solutions kommnanuu Halliburton
npeacrasiseT yoryry CoilComms’™, mpejHa3HAYEHHYIO
JUISI MAKCHMAJIBHOT'O MOBBIIIEHM S TPOU3BOAUTEIBHOCTH
CKBAXUH U YCIIENTHOCTU BHYTPUCKBAKMHHBIX ONIEPAIAH
Ha 'HKT. 9Ta TEXHOIOT U NO3BOISET KOMITAHUSM-
OIEPATOPAM 34 OJIHY CIYCKO-TIOJ/bEMHYIO ONEPALUIO
ONPEJENATD TE€ NPOAYKTUBHBIE 30HBI, HA KOTOPBIE
3(pPEKTUBHO MOBIUAIA UHTEHCU(PUKALUS IPUTOKA,

4 TAK>KE IPOMYIIEHHBIE 30HBI O1arO/1apst U3MEPEHUIO
npodue NPUBSA3KH MO INIYOHMHE U TEMIIEPATYPHBIX
npoduei. IIpu padboTax 1O NPOMBIBKE CKBA’KHUHBI U
ONepalUAX B yCJIOBUAX JENPECCUHN HA ITACT yciryra CoilComm
MO3BOJIAET OTCIIEKMUBATD HAMOOJIEE BAKHBIE CKBA>KUHHBIE JAHHBIE
JUIS IOJIJIEPKAHM S O€30IIACHOTO JUANIA30HA PA60OUYNX YCIOBUN
g THKT n macTpyMeHTa.

TpagUIIMOHHBIE METOIBI PA3MEIIEHUA ONTTOBOJIOKOHHOTI'O
KabeJIs IpelyCMaTPUBAIOT €I'0 CITYCK HAa OOCA/THOIM KOJIOHHE
WJIH CKBAKUHHOM TPAKTOPE 6€3 BO3MOXXHOCTH U3BJICUCHUS,
4TO ABJIAETCA JOPOTOCTOAMIEH OMEPALTUEN, K TOMY K€ C
Or'PaHUYEHHEM MO TTTYOMHE U C TTOBBIIEHHBIM PUCKOM. B CBOIO
ouepenn, Texnonorus CoilComm obecnieunsaet 6osee
3(p(PEKTUBHBII U PEHTAOETBHBII METOJ, HEITPEPBIBHOT'O
MOHHUTOPHHI'A TOPU3OHTAJIBHBIX WJIN CHUJIBHO UCKPHBJIEHHBIX
CKBAKUH B PEAJIBHOM BPEMEHHU OJIATOAPA YCTAHOBKE
ONTOBOJIOKOHHOI'O Kabesist B THKT pasiinyHbIX TUIIOPA3MEPOB,

C BO3MOKHOCTBIO a/TANITAIIUH ITOJ] PA3JIMYHbBIE CKBA’KUHHBIE
ycnosus. ToMMu POT, BULIE-TIPE3UIEHT TTOAPA3AEICHUA
Production Solutions, roBOpHT: «Yciryra CoilComm sABIAeTCA
BBII'O/IHBIM IIPEUMYINECTBOM KoMaHuu Halliburton 6;rarogaps
HCIIOJIb30BAHUIO PACIIPENEIEHHOI'O U3MEPEHHN TEMIIEPATY PBI
U BO3MOXKHOCTH C60Pa CKBA’KMHHBIX JJAHHBIX CHCTEMOLA,
paccunTaHHOM HA paboTy IpH Temieparype 1o 176 °C, aro
MPEBBINIAET MOKA3ATENIN AHAJIOTUYHBIX CUCTEM KOMITAHUI-
KOHKYPEHTOB».

Texnonorusa CoilComm No3BossieT TOUHO KOHTPOIHUPOBATh
IIYOUHY C HIOMOUIBIO JIOKATOPA MY(PT OOCATHBIX KOJIOHH,
yCTPaHsA (PAKTOP HEOIIPEAEIEHHOCTH OTHOCUTEIBHO BBIOOPA
TOYEK NIepPOPHUPOBAHNS UIH YCTAHOBKH ITAKEPA. TeMIiepaTypHbIC
MAPAMETPBI, TAKUE KAK CKOPOCTDb PEAKIIMH KUCITIOTHBIX
COCTABOB 1 3(P(PEKTUBHOCTb XUMUUYECKOI'O BO3/ICHCTBUS, MOy T
HOAJEPKUBATHCA B ONITHMAJILHOM JIMAITA30HE 3HAYEHUH C
ITOMOIIBIO CKBA>KMHHOI'O MOHUTOPHUHTI'A B PEAJIBHOM BPEMEHU.

Yenyra CoilComm 6p11a IPEJOCTABIEHA MEKCUKAHCKOM
KOMITAHUH-OIIEPATOPY B PAMKAX KOMIIJIEKCHBIX PA60T HA
I'HKT B CMIIBHO UCKPHBJIEHHOM CKBAKHHE, IPOOYPEHHOM B
Kap6oHaTHOM KosuieKkTope. Texnonorus CoilComm obecrieuniia
H/ICATBHOE PA3MEIECHUE CUCTEMBI PACTIPEICIEHHOTO U3MEPEHHUS
TeMmIeparypsl StimWatch® komnanuu Halliburton jiis
HENPEPBIBHOI'O MOHUTOPHUHT'A CKBA>KMHHOM TEMIIEPATYPHI BO
BCEM UHTEPBAJIE TOPU3OHTAILHOI'O CTBOJIA B XO/IE€ ONEPALTUT IO
3aKAYKE KUCJIOTHBIX COCTABOB I THTEHCU(PUKAITUH TPUTOKA.

B pesynbTraTe yaanoch BBIABUTD 30HY HOIVIOMIEHUS B PEATTBHOM
BPEMEHU, IIOCJIE YETO TPOrPAMMa MHTEHCU(PUKAITUY ObLIIA
M3MEHEHA C OTMEHOH MOCIEHEN CTAUU KUCJTOTHON OOPAOOTKH,
4TO CAKOHOMMJIO KOMIIAHHUU-ONEPATOPY TEXHOIOTUYECKHE
JKUJKOCTU Ha 120 TBIC. JOIIAPOB.
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Halliburton
Introduces
CoilComm Service

Halliburton’s Production
Solutions business line
introduces CoilCommSM
service to help maximize
well production and the
success rates of coiled
tubing well interventions.
The service allows
operators to identify
which producing zones are benefitting from
a stimulation treatment and which are being
bypassed by measuring depth correlation and
temperature profiles in a single trip down
the wellbore. For jetting and underbalanced
operations, the CoilComm service allows
monitoring of critical downhole data to
maintain the coiled tubing and tools within their
safe operating envelopes.

Conventional methods of fiber deployment
require permanent, casing-conveyed or tractor-
in conveyance that can be expensive, limited
in depth and risky. In contrast, the CoilComm
service provides a more efficient and economical
method for continuous, real-time monitoring
of horizontal or highly deviated wells by
installing the fiber optics inside various sizes
of coiled tubing, tailored to the requirements
of the wellbore. Tommy Roth, vice president
of Production Solutions said “The CoilComm
service differentiates Halliburton by offering
distributed temperature sensing and downhole
data acquisition capabilities with a system
temperature rating of 350 degrees Fahrenheit,
higher than competing services.”

With CoilComm service, depth can be
accurately controlled with the casing collar
locator, eliminating uncertainty about where to
perforate or set a packer. Temperature related
properties such as acid corrosion rates and
chemical effectiveness can be maintained within
optimum efficiency ranges through real-time
downhole monitoring.

The CoilComm service was deployed for an
operator in Mexico as part of an integrated
coiled tubing solution on a highly deviated well
in a carbonate reservoir. The CoilComm service
provided ideal conveyance for Halliburton’s
StimWatch® distributed temperature sensing
service to continuously monitor wellbore
temperature across the entire horizontal while
pumping a stimulation job. Asa result, a thief
zone was discovered in real time, the treatment
was modified and final acid stages cancelled,
saving the operator $120,000 in fluids.



Halliburton
npeacraBnsaeT
ycnyry ACTIVATE
Nno npoBefeHuIo
NOBTOPHbIX Pl

Kommnanwus Halliburton o6bsBrIa O HOSBICHUN HA
peiHKe yeiryru ACTTVATESM no npoBeAEHUIO TIOBTOPHBIX
I'PIL. Vcnyra O6beIUHSET B CEOE IEPEIOBBIE TEXHOIOTHH,
HO3BOJISAIONIUE U3BJIEKATD 3AM1ACHI, OCTABIIHECS B IIJIACTE,
0oJee NPEACKA3YEMBIM U CUCTEMATUYECKHUM OOPA30M.
[TomyyeHue 601€ee NPECKA3yEMBIX PE3YIBTATOB IPU
IpOBeAcHNH IOBTOPHBIX I'PIT HA CKBAXKMHAX IIPEACTABIIAET
COOOM KApANHAIBHBIN C/IBUT B IO/IXO/1AX KOMITAHHUH
Halliburton K pa3zpaboTKe CIaHIEBbIX MECTOPOXKIACHUN
U MECTOPOXKIEHUH C MAJIONIPOHUIIAEMBIMH IITIACTAMHU.
KoMITaHHUHM-0IIepaTOpPhl TENEPL MOI'YT CAE/IATH CBOU
don/ 6oee C6aITaHCUPOBAHHBIM. Tenepp JOObIYA MOKET
OBbITH 60JIEE€ PABHOMEPHO PACHPEAEICHA MEXKY HOBBIMU
CKBa’KMHAMH, CKBA)KHUHAMU, NPOOYPEHHBIMHU MIPU
YIUIOTHEHHH NIEPBOHAYAJIBHOU CETKHU, U CKBAXKMHAMU, B
KOTOPBIX ObUIH IPOBEAEHBI NOBTOPHBIE I'PIT. DTO MO3BONMUT
CHU3UTB CTOUMOCTD JOCTHKEHHU A TOYKU CAMOOKYIIA€EMOCTH
KaXXJJ0T0 6appeist HEPTIHOIO S3KBUBAJIEHTA UX AKTHBOB.
Cycnyror ACTIVATE komnianuu Halliburton go6s1Barorniye
KOMIIAHHUH NOBBIIAIOT CYMMAPHYIO HEPTEOTAATY U
YBETUYUBAIOT 3a11ACHI, KOTOPBIE MOT'YT OBITh IOCTABJIEHBI
Ha OanaHC.

Ha MeCTOpOX/IEHUAX, Il OblIa IPUMEHEHA YCIIyTra
ACTIVATE xomnannu Halliburton, 7o0ObIBaIOIINE KOMIIAHUHT
OTMEYAIOT YBEJIMYEHUE PACYETHON MAKCUMAJIbHOM
He(TEOTIaYN KaK/I0M U3 CKBAXKUH B cpeHeM Ha 80%.

ITpu 3TOM CTOUMOCTD 6appesist HEPTAHOTO SKBUBAJIEHTA,
JIOOBITOT'O B CKBA’KMHAX C MOBTOPHBIMU I'PIT, cHM kaeTCs

Ha 66% 1O CPABHEHUIO C HOBBIMU CKBaKMHAMH. Kpome Toro,
Ha6JII0[A€TCS TOBBIICHUE KO(D(PUITMEHTA U3BJICYCHUS
He(dTH HA BEJIUYUHY 10 25%.

VYenyra ACTIVATE ucnonb3yeT HECKOJIBKO TEXHOJIOTUH
koMmnianuu Halliburton, BKIrouas yCayry no CTUMYJISIANA
AccessFrac®, yciyry 1o npOoBEJEHHIO PA6OT HA KOJATIOOMHTE
FiberCoil™, ycnyry FracInsightSM, TEXHOJIOrHTYECKOE
pemenue PSM™ 110 yCTPpaHEHUIO YTEUYEK JABICHUS, 4 TAKXKE
TEXHOJIOTHIO AUATHOCTUKHU IIPU MOMOIIH BCTPOEHHBIX
nardukoB Pinnacle ISD. DTO O3BONSET CAE/IATh IOBTOPHBIE
I'PT1 6051€e€e NpeICKa3yEMBIMHU U HAJIEKHBIMU. «Hamm
KJIMEHTBI MOT'YT OBITh YBEPEHBI, UTO yciayra ACTIVATE
komnanuu Halliburton nomoraeT CHU»XaTb CTOUMOCTb
6appenst HEPTAHOTO IKBUBAJICHTA B PAMKAX UX [IPOCKTOB,
U B TOM, YTO MBI [IOMOI'A€EM CHH>KATb HENIPEICKA3yEMOCTbD, C
KOTOPOM 4CCOLIMHPOBAJIMChH OIIEPALIUH 110 ITIOBTOPHOMY I'PIT
B IIPOILJIOM, — 3aaBWJI KM BpayH, Ipe3ugeHT KOMITAHUH
Halliburton B 3ama/JHOM NOJYIIAPHU. — YUUTBIBAA LIEHBI HA
CBIPBEBBIE TOBAPBI CETO/IHS, UMEET CMBICI IIPOBOJUTD BCE
6osbiie NOBTOPHBIX ['PIT HA HETPAJUITMOHHBIX CKBAXKUHAX,
T.K. 3TO IIOMOXKET MNOBBICUTb PEHTAOEIBHOCTb AKTUBOB
TOOBIBAIOITHNX KOMITAHII».
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Halliburton
Introduces
ACTIVATE
Refracturing
Service

Halliburton announced the launch
of ACTIVATESM Refracturing Service, a
collaborative workflow that leverages
subsurface insight, expertise and breakthrough
diversion technology
to recover bypassed
reserves from

M _ unconventional wells
U el ik more predictably
ACTIVATE" and repeatedly.
REFAACTUNMENG SERVICE

ke

Generating more

predictable results
. from refracked wells

is creating a paradigm
shift on how Halliburton targets shale/tight
formation field development. Operators can
now increase their ability to build a balanced
portfolio with production distributed across
new wells, infills and refracs in order to drive
down the cost per BOE break-even point of
their specific assets. With ACTIVATE Service,
Halliburton can help operators increase their
ultimate recovery and bookable reserves.

In basins where Halliburton has delivered
ACTIVATE Service, operators are seeing on
average an 80% increase in EUR per well, 66%
reduction in cost per BOE from refractured
wells compared to new wells, and a potential of
up to a 25% increase in the oil recovery factor
with a balanced portfolio.

The ACTIVATE Service leverages multiple
Halliburton products, such as its AccessFrac®
Stimulation Service, FiberCoil™ Tubing Service,
FracInsightSM Service, Pressure Sink Mitigation
Solution (PSM™) and Pinnacle’s Integrated
Sensor Diagnostics (ISD) to obtain subsurface
insight and bring together the needed
expertise to make refracs more reliable and
predictable. “Our customers can be confident
that Halliburton’s ACTIVATE Service has shown
that it can help deliver their projects at a lower
cost per BOE, and that we are helping reduce
the unpredicatbility that has surrounded
refracturing projects in the past,” said Jim
Brown, Halliburton’s president of the Western
Hemisphere. “Given today’s commodity prices,
adding more refracs to their unconventional
portfolios just makes sense and can help
increase the profitability of the operators’
assets.”
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Weatherford obbsiBnser
O BbIMycke pOTOPHOWU
ynpaBnsseMoun CMCTEMb
Revolution

Weatherford International plc Ha Kondepenuu no
TEXHOJIOTUAM Pa3paOOTKH HETPAJAUITUOHHBIX HE(PTETA30BbIX
pecypcos (URTeC) 06bsBUIA O CTAPTE NPOAAK POTOPHONI
yrnpasisieMor cuctemsl Revolution® (RSS). CHuxeHne
PHCKOB U COKPAIIIEHUE BDEMEHU OYPEHUS TTO3BOJISET
KOMIIAaHHAM-OIEPATOPAM MAKCUMAIBHO OBICTPO MEPEXOAUTD
K 3TAIy JOOBIYH, U30EKAB MOCIEAYIOMUX JOPOrOCTOAMUX
BHYTPHUCKBAXKUHHBIX PA60T. POTOpHAs yIpasisieMas CUCTEMA
HOBOT'O ITIOKOJIEHH S Revolution 06ecrieuynBacT NpoOBEICHNE
HAKJIOHHO-HANIPABJIEHHOT'O 6yPEHUS B PA3JINYHBIX, B TOM
YMCJIE U CJIOXKHBIX, CKBAXKMHHBIX YCIOBUAX. [IprMeHseMas
B HEU TEXHOJIOTUS HAIIPABJIECHUS I0JIOTA TO3BOJIAET
pOOYPUTH YUCTBIHN, TOUHO PACIIOIOKEHHBIH U TOTOBBIH K
BBIIIOJIHEHUIO 3aKAHYHUBAHUSA CTBOJI CKBAXKUHEBL CUCTEMA
Revolution, 060pyZIOBaHHAS IEPEIOBBIMU JATYUKAMU U
TEJIEMETPUUECKHUM OOOPYAOBAHUEM, CJIYKUT ONEPATOPAM
HA/IC’KHBIM CPEJICTBOM OYPEHUSA OT BEPTUKAJIU JIO
TOPHU30HTAIH 32 OfauH peric KHBK.

«C pOCTOM KOJIMYECTBA HAKJIOHHO-HATIPABJICHHBIX
CKBAXKHUH U IIPOEKTOB PA3PA6OTKH TPYAHOAOCTYITHBIX
PECYPCOB OTPACIIM TPEOYETCSA BCE HOJIEE BBICOKASA CKOPOCTH
OypEHHA U JIy4IIee KA4ECTBO CTBOJA. POTOpHAsA yripasiseMas
cucrema Revolution no3BomnsAeT OyprUTb UCKPHUBJIEHHBIE U
TOPU3OHTAJIbHBIE CEKITUN CKBAXXKWH 32 OAUH peric KHBK
C BO3MOXKHOCTBIO IIPUMEHEHM S B YCJIOBUAX BBICOKUX
JABJIEHUN U TEMIIEPATYP, 4 TAKIKE HHTEHCUBHOI'O HA60pa
KPUBU3HEL [1p1 3TOM ONIEPATOPHI MOTI'YT IPOBOAUTH
00J1€€ KAYECTBEHHBIE NETPOPUINIECKHE U3MEPEHU
JUIS ONITHMAJIBHOTI'O PA3MEIIEHUA CTBOMA B KOJUIEKTOPE U
JOCTUXKEHM S HAUOOJIBIIEHN MPOAYKTHUBHOCTU CKBAKHBL.
3a nociegHMe IoJITOPA rofAd € IOMOLIIBIO POTOPHOU
YIIPaBJISIEMOI CUCTEMBI Revolution 66110 TPOOYypPEHO
284 CKBaXUHBI C TPAEKTOPUEN «BEPTUKADb — UCKPUBJIEHUE —
ropu30HT» 32 oi1H peric KHBK. O61mas airHa NpOXOJKU
COCTAaBUJIA 2,4 MWIINOHA PYyTOB», — COOOIINII DThEH Py,
BUIIE-TIPE3U/IEHT 10 HAKJIOHHO-HAIIPABJIEHHOMY OyDEHUIO
KoMmnianuu Weatherford.

Kommnanus Weatherford oHOM 13 IEPBLIX NPEIJIOXKUIIA
NPUMEHEHNE POTOPHOM YIIPABIAEMOU CUCTEMBI JJI
BBICOKHX TEMIIEPATYP U JaBJICHUI. [JanHaa cucTeMma
paccynTaHa Ha padOoTYy B IIACTAX C TEMIIEPATYPOX Bbiiie 149 °C
(300 °F), 94TO NO3BOJISAET ONIEPATOPAM OYPUTDH CKBAKIHBI
BO BC€ 60JIEE CJIIOKHBIX YCJIOBUAX C TOYHBIM KOHTPOJIEM
nporecca 6ypeHnus Ha JJIMHHBIX TOPU30HTAJIbHBIX
CEKIUAX, B UHTEPBAIAX C 6OIBIINM UCKPHUBJIEHUEM
Y TTAPAJUIENBHBIX BEPTUKAIBHBIX CEKIUAX 34 OAUH
peric KHBK. KOHCTpyKIIMs C HAIIPABICHUEM JIOJIOTA U
re€0JIOI'MYECKHUI KOHTPOJIb B PEKHMME PEATIbHOI'O BDEMEHHU
MTO3BOJISIIOT BBITIO/IHATH Oy PEHUE B PA3TUYHBIX CKBAKMHHBIX
YCIIOBUSIX, BKJIIOUAS] HETPAIUIITMOHHBIE 32JIEKH, TIJIACTHI
C BBICOKOM TEMIIEPATY PO /IaBJICHUEM, INTYOOKOBOHBIE
MECTOPOXACHUS, TVIACTHI C HAPYIIEHHBIMH KOJUIEKTOPCKUMH
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Weatherford
Announces

the Release of
Revolution® Rotary-
Steerable System

Weatherford International plc announced the
commercial release of its Revolution® rotary-
steerable system (RSS) at the Unconventional
Resources Technology Conference (URTeC).
The ability to
minimize risks
and reduce time
while drilling
is integral for
operators seeking
to arrive at the
production stage
quickly and avoid
future intervention. The new generation suite of
Revolution RSS provides capabilities for diverse
directional drilling applications in complex
wellbores. Its point-the-bit technology delivers
clean, accurately placed and completion-ready
wellbores. With advanced sensors and telemetry,
the system gives operators a reliable method for
drilling from vertical to horizontal in a single run.

“As the ratio of directionally drilled wells
to vertically placed wells increases, access to
harder to reach reserves calls for an enhanced
rate of penetration and improved borehole
quality. Revolution RSS allows single-run drilling
of curve and lateral sections, as well as high-
pressure, high temperature (HPHT) and high-
dogleg applications. This enables operators to
make better petrophysical measurements while
maximizing borehole exposure to the reservoir
delivering superior productivity indexes. In the
last year and a half, Revolution RSS has drilled
284 vertical-curve-lateral wells in a single run,
totaling 2.4 million feet,” said Etienne Roux, Vice
President of Drilling Services at Weatherford.

Weatherford was one of the first service
providers to offer a rotary-steerable system
for HPHT environments. The system allows
operators to drill in HPHT zones with
temperatures exceeding 300 degrees F
(149 degrees C), allowing operators to
produce wells in the increasingly challenging
environments with precise drilling control in
long laterals, high-angle curves and parallel
vertical sections in a single run. The point-the-
bit design and real-time geological control of
the Revolution RSS enable operators to drill in
a variety of wellbore environments, including
unconventional fields, HPHT environments,




CBOMCTBAMH, IOHUKEHHBIM JABJICHUEM U HA 3PETIBIX
MECTOPOXIEHUAX.

PotopHas ynpasisemas cucreMma Revolution 6b11a
YCIIEMTHO UCTOIb30BAHA HA HECKOJIBKUX MPOEKTAX Oy PEHUSA
JUIS KPYITHEUIITUX ONIEPATOPOB HA MECTOPOXKACHUU T
®opp B mrare Texac (CIIA). Cucrema 611 TPUMEHEHA B
TOPU3OHTAIBHON CKBAXKUHE HA CYIIE U1 OYPEHUSA B CJIOXKHOM
IUTACTE U3 IJIOTHOT'O U3BECTHAKA U IECYAHUKA 10 TTTyOUHEI
5 014 metpoB (16 559 ¢pyTOB) U IIPU BHICOKUX TEMIICPATYPAX
10 164 °C (328 °F). loCTUTHY TAsI CPEIHSIS CKOPOCTh
OypeHust Ha 75% NPEBBICUIIA TOKA3ATENU TPAUITUOHHBIX
MOTOPU3HUPOBAHHBIX YIIPABIAEMBIX CUCTEM. Ha mpoekTe
OypeHMA MIECTU CKBAKUH HA MECTOPOXAeHNHN Wit Dopy
cucrema Revolution OCTHUINIA CPEHEN CKOPOCTH IPOXOAKHU
55 m/4 (180 dyT/9) 1 mOoCTABIIIA PEKOPA B 69 M/4 (227 dyT/9),
COKPATHUB LIUKJI OYPEHMS HA [IBE HEJIEJIU U COKOHOMUB
onepartopy 6onee 1 MIH JOJUIAPOB Ha ONEPAITUOHHBIX
pacxopax.

PoropHas ynpasngemas cuctema Revolution coBmecTrma
CO BCEM KOMILJIEKCOM yciyr Weatherford 1o onieHke 11acra
C IPUMEHEHHUEM KAPOTAXKA B IPOLIECCE OyPEHUS, BKIIIOYAS
O6PATHYIO CBA3b ITO HACTPOUKAM U CTATYCY MHCTPYMEHTA B
PEXUME PEATTBHOIO BPEMEHH. DTO MO3BOJAET OOECIIEUUTD
TUTABHBII CTBOJI, KOTOPBIA MOXET OBITh OOCAKEH JIIOOBIM
CIIOCO60M M3 MIUPOKOTO NOPTHOIHUO CEPBUCOB U
ob6opynoBaHus Weatherford.

«TaTHedTb»
NpoOoNKaeT
Pa3BMBaTb
nepcrnekTUBHbIE
TEXHONOMMM CUCTEMBI
noanep>XXaHus
NaacToBOro AaBfieHUs

«TaTHE(TH> IPOAOJIKAET PA3BUBATh IIEPCIEKTHBHDBIC
TEXHOJIOI'MH CUCTEMBI IIOAEPKAHUSA IIACTOBOI'O
Jasienud (I1I1[1), HarpaBIEeHHbIE HA CHYDKEHUE
3IHEPro3aTPAaT U HOBBIIEHUE 3(PPEKTUBHOCTHU
NpoU3BOACTBA. C UX IOMOIIBIO CIIELUAINCTBI KOMITAHHUH
06€eCeYNBAIOT 3AIUTY BHYTPUCKBAXKUHHOT'O
060PYJOBAHUSA HATHETATEIBHBIX CKBAKUH OT
BBICOKOI'O JABJIEHUS U KOPPO3UH, 4 TAKIKE KOMILJIEKCHO
OINTUMU3UPYIOT Hporeccol T/,

3a mecTtb Mecanes 2015 roga OCBOEHO O/ 3AKAYKY
99 HOBBIX HATHETATEIbHBIX CKBAKUH. J[J1 3a1IUTHI
MO/A3€EMHOI'O O60PYIOBAHUA OT BO3JEUCTBHS BBICOKOI'O
JaBJIEHH U KOPPO3UOHHOI'O PA3PYILIEHUA [IPOAOJIKAIACDH
peanu3anus IPOrpaMMmBbl 110 3AIMUTE SKCILIYATALMOHHbBIX
KOJIOHH CKBA>XMH, B PAMKAaX KOTOPOI BHEAPEHO
162 makepa M1-X. B 11e/10M C Ha4aJ1a BHEAPEHUS
nakepamu M1-X o6opyioBaHbl 4740 HArHETATEIBHBIX
CKBa’KHMH KOMIIAHUHU. BCETO BBICOKOTE€PMETUYHBIMUA
[MAKEPAMH OCHAIICHO 60s1ee 65 MPOIICHTOB
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deepwater fields, damaged and underbalanced
formation and brown fields.

The Revolution RSS has completed several
successful drilling projects for major operators
in the Eagle Ford Shale in Texas. Recently, in an
onshore horizontal well, Revolution RSS was
used to drill a well through a challenging,
dense limestone and sandstone formation to
a total depth of 16,559 feet (5,014 meters)
and high temperatures up to 328 degrees F
(164 degrees C). The average rate of penetration
was 75 percent faster than conventional steerable
motor assemblies. On a separate project with six
wells in the Eagle Ford, Revolution RSS achieved
an average of 180 ft/hr (55 m/hr) on all six wells
and a record of 227 ft/hr (69 m/hr) on one well,
reducing the drilling cycle by two weeks and
saving the operator more than $1 million in
operational costs.

The Revolution RSS is compatible with the
full Weatherford suite of logging-while-drilling
(LWD) formation evaluation services, including
real-time feedback on tool settings and status,
resulting in smooth wellbores, which can be
cased with the extensive Weatherford casing
portfolio.

JSC TATNEFT
Continues
Developing Advanced
Technologies for
Reservoir Pressure
Maintenance

JSC TATNEFT
continues developing
advanced technologies
for reservoir pressure
maintenance (RPM)
aimed at reducing
energy costs and
increasing operations'
efficiency. With their
help, the Company's professionals ensure protection
of injection wells downhole equipment against high
pressure and corrosion, as well as provide for all round
optimization of the RPM processes.

The injection was started into 99 new injection
wells during 6 months of 2015. Implementation of
the program to protect production casing strings
against high pressure and corrosive destruction was
continued with installation of 162 M-1X packers.
Overall, 4,740 injection wells of the Company have
been equipped with M1-X packers since the beginning
of their installation. Totally, more than 65 of the
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JIENCTBYIONIETO (DOH/A HATHETATE/IbHBIX CKBAXKUH.

Texnonorus OP3 (O4HOBPEMEHHO-PA3EIbHAA
3aKa4Ka) 32 IIPOLIE/IIEE IIOJIyIOAYE BHEAPEHA HA 33
HATHETATEIBHBIX CKBaKMHAX. Beero B ITAO «TatHedTh>
JAHHAS TEXHOJIOTHsI IPUMEHSETCS Ha 687 CKBAKHUHAX.
JononHuTtenbHas 400b14a HePTH OT BHeIpeHust OP3
cocrasuiia 6ojee 1,6 MJIH TOHH.

B paMkax 11es1eBOA IIporpaMmbl HACOCHO-
KOMITPECCOPHBIE TPYOBI B AHTHKOPPO3UTHOM
VCTIOJTHEHVH BHEIPEHBI HA 169 cKBasknHAX. K HACTOSIIIEMY
BPEMEHU 3AIUIECHHOCTD JICHCTBYIOMETO (POH/IA
HATHETATEIbHBIX CKBA>KHMH CTOYHOM U IJIACTOBOM BOJbI
cocTaBJsieT 89,5%.

Halliburton
npencraBnaeT

HOBYIO YCNyry Mo
OLeHKe NnapamMeTpoB
NPOAYKTUBHOIO MacTa

Ioppaspenenue Wireline & Perforating koMnaHnuu
Halliburton npeacTaBuio HOBBIA TPUOOP AJIS TPOBEACHUS
MMIIYJIBCHOTO HEUTPOHHOI'O KapoTaxa RMT-3D™. On
THOMOTA€T PA3/IEISITh OOIACTH, HACBITICHHbBIC BOAOMH, HE(PTHIO
U T'a30M B IIPEJIE/IAX KOJUIEKTOPA ITyTEM IIPOBEICHU
TPEX HE3AaBUCHUMBIX n3MepeHuii (Sigma, CO u SATG).

Ecii momaraTscs JIMIIb HA OJHO WJIN JIBA HE3ABUCHMBIX
U3MEPEHUS, TO TOUHOCTD ITOJTYYEHHBIX PE3YIBTATOB MOXKET
OBITh CHHI>KEHA B 3BUCHMOCTH OT IUIACTOBBIX YCJIOBHUH U
dmonga. [Ipu6op RMT-3D 1103BOJISIET ONEPATOPAM BBIUYUCIATH
COAEPKAHUE BOJIBI/HEMPTH/TA32 B PA3HBIX YIACTKAX

IUIACTA C UCTIOJIb30BAHUEM PA3JIMYHBIX METO/IOB, YTO IA€T
BBICOKOTOYHBIE PEZYNIBTATHL BCe JaHHBIE COOUPAIOTCA 34

onny CIIO, cHMKasA HEIPOAYKTUBHOE BPEMS M1 BEDOATHOCTD
MPOBEICHUS JOTOJIHUTENBHBIX JOPOTOCTOAMIUX PAOOT.

«Kommanwns Halliburton npofoKaeT BBIBOAUTD HA PIHOK
TEXHOJIOTUH, KOTOPBIE IOMOT'AIOT HAIIIUM KJIMEHTAM IIPH
NPOBEJIEHNUH PAOOT HA CKBAXKUHAX, — OTMETHJI [I9BUT,
TonmnuHr, BUlle-TIpe3uIcHT NojpasaciacHus Wireline &
Perforating. — C mosiBnieHreM TexHosnoruu RMT-3D B criucke
HAIIUX YCJIYT MBI KIMEEM BO3MOXXHOCTb OTBEYATD HA CAMBIE
BA’KHBIE BOITPOCHI HAIUX KJIMEHTOB U IIOMOI'ATh UM B
MOBBIIIIEHUH JOOBIYN Hd UX CKBAXKUHAX>.

HMHCTPYMEHT OCOOGEHHO TONE3EH HA 3PETIBIX
MECTOPOXKAECHUAX, KOTOPBIE COCTABIAIOT OKOJIO 70% OT
OOBIIEro YHCIa HEPTETA30BBIX MECTOPOXKIECHUI B MUPE.
ITpu mpOBEAEHNH ONIEPALINI IO MOBBIIEHHIO HEPTEOTIAUN
IUIACTOB, KOTOPBIE MOI'YT BKJIIOYATH B C€6A 3ATOIIEHHE
BOJIOH, 3an10iHEHME ITapoM rin CO,, HEO6XOAMMO ITPOBOAUTD
MOHUTOPUHTI HACBIIIIEHHOCTH PA3JIMYHbIX OOJIACTEN
IUIACTA TEMH WIH UHBIMH (DIIIOUIAMH JJ151 OITUMHU3AI NN
TEMIIOB JOOBIYU. AHAINU3 C UCTIOIBb30BAHHUEM ITPUOOPA
RMT-3D gBis€TCA HOJIE3HBIM B IPOEKTAX 1O U3BICYEHUIO
YIJIEBOAOPO/AOB, TAK KAK IAHHAS TEXHOJIOI'HS CIIEITUATIBHO
NPEJHA3HAYEHA JIJI1 PAOOTHI B CJIOXKHBIX YCIIOBUSAX.
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current injection well stock of the Company has been
equipped with highly leakproof packers.

The DCI technology (Dual completion and injection)
has been implemented in 33 injection wells for the
past half a year. Currently, this technology has been
applied in 687 wells. Additional production from the
introduction of the DCI technology amounted to over
1.6 million tons.

Within the framework of the target-oriented
program, anticorrosive performance tubing was run in
at 169 wells. To date, the existing protection of the well
injection stock operating with effluent and produced
water amounts to 89.5%.

Halliburton
Introduces

New Formation
Evaluation Service

Halliburton's Wireline & Perforating business
has introduced the Reservoir Monitor Tool
3-Detector™ (RMT-3D™) pulsed-neutron tool
that helps solve for
water, oil, and gas
saturations within
reservoirs using
three independent
measurements
(Sigma, CO, and
SATG). Relying
on only one or
two independent
measurements can reduce the accuracy of results
depending on conditions in the formation
and formation fluids. The RMT-3D tool allows
operators to calculate saturations using different
methods to acquire accurate results. The data
is collected with one trip in the hole, reducing
nonproductive time and the potential for costly
additional trips.

“Halliburton continues to add technologies that
support our customers’ needs and operations,”
said David Topping, vice president, Wireline &
Perforating. “With the addition of the RMT-3D
technology to our portfolio of solutions, we have
the capability to provide valuable answers to help
our customers increase recovery on their wells.”

The tool will play an important role in mature
fields, which account for 70 percent of the
world’s 0il and gas production. During secondary
and enhanced oil recovery methods, which
can involve water, steam, and CO, flooding, it
is imperative to monitor changing saturations
accurately within formations to optimize
recovery rates. The RMT-3D analysis packages




HCr10/1b30BaHNE HE3ABUCHUMBbIX U3MEPEHN IIOMOI'AET BBIABUTD
BJIMSTHUE )KUJIKOCTEN, 3aKA4AHHBIX B IUIACT IIPU IIPOBEACHUU
ONEpPAaLU IO CTUMYJISALIUHN IPHUTOKA, YTO AA€T BO3MOXKHOCTD
TOYHEE BBIYHCIUTD IPOMUIN HEPTEHACHILIEHHOCTU. [Iproop
CITYCKAETCS BHU3 IO O6CATHOM KOJIOHHE U OBICTPO TPOBOAUT
KapOTAKHBIE U3MEPEHU S, HO3BOJISIONINE BEIYUCINUTD OOJIACTH
HEPTEHACBIIIEHHOCTHU U IPYIHUE CBOMCTBA IIACTA. DTO JAET
BO3MOKHOCTB HJIEHTU(PHUITUPOBATD U OLICHUTD IPOAYKTUBHBIC
WHTEPBAJIBL

HuctpymenT RMT-3D 6bL1 yCIIENTHO UCMIOIB30BAH
Ha MECTOPOXJeHUN Permian Basin ripy 3aTornieHun
macra CO,. EMy yasoch HOMyYuTh TOYHbBIE IPOGMUIN
HEPTEHACBIIIEHHOCTU U OLICHUTDb XAPAKTEPUCTUKH ILJIACTA
Bcero 3a ogay CIIO. OTO CHU3UIIO HENPOAYKTUBHOE BPEMH,
3aTPAThl U PUCKH, KOTOPBIE MOITIA ObI COITYyTCTBOBATh
noBTOpHBIM CIIO.

«LLntombeprxe»
NpeacTaBnsieT HOBYIO
yCnyry rno MHBepcum
CeNCMMYECcKNX JaHHbIX
O MMYyOUHHbIX 0bnacTaX

Kommanus JIlmom6éepxe» O6bsIBUIA O BBIXOJE HA PBIHOK
HOBOMH yCJIYT'Y ITO UHBEPCUU CEUCMHUYECKUX JAHHBIX O
INIYOMHHBIX O6J1aCTAX. [€0n0ru U reo(bu3nKu KOMIIAHUU
JIImoMb6ep:ke» UCHONb3YIOT JAHHYIO YCIYTY JJ151 TOBBIIIEHH S
HAaJI€2KHOCTH U COIVIACOBAHHOCTU CTPYKTYPHOM U
KOJIMYECTBEHHOU UHTEPIIPETALIMU CEUCMHUYECKUX JAHHBIX B
CJIOJKHBIX I'€OJIOTMTYECKUX YCJIOBUAX.

«TpaUIIMOHHBIE METOJUKH CEHCMUYECKON
WHBEPCUU BO BDEMEHHON OOJIACTH XAPAKTEPUIYIOTCS
HECOIVIACOBAHHOCTDBIO MEKY CEICMHUYECKUMU
U300PAKEHUAMU U CBOHCTBAMU ITOPOJIBI, OCOOEHHO ITPU
HAJIMYUU 3HAYUTEIBHON I'€OCTATUYECKON HAT'PY3KHU
(IIOKPBIBAIOIIMX [IOPOL), HAIIPUMEP, B IIOACOJIEBBIX
dopmanusx, — ormeTus Maypuc Heccum, mpesuieHT
noapaszaenenus PetroTechnical Services KommaHum
IImombepzke». — C HOBOH YCIIYT'OM HAIITYU KJIMEHTHI [IOJIY4IaT
60J1bI1IE THPOPMALINH, U3BJICYCHHOU U3 CEHCMUYECKUX
JaHHBIX, KOTOPbIE HY KHBI VIS [IOCTPOEHM 1 I€OJIOrMYECKOM
MOZEIN IPOAYKTUBHOI'O IVIACTA. DTO IIOMOI'A€T CHU3UTD
HEONPEAECTIEHHOCTH IIPH PA6OTE B CJIOKHBIX I'€OJIOTHYECKUX
YCJIOBUSAX, HIOBBICUTD YBEPEHHOCTD B TOYHOCTH I'DAHHLL
06BEKTA UCCIIEJOBAHUSA, CBOMCTBAX IVIACTA-KOJUIEKTOPA U
MOACYETE YIVIEBOAOPOAHBIX 3A11ACOB>.

IIpoBegeHne CENCMUYECKOU MTHBEPCHUH BO BDEMEHHOMU
06JIACTH MOJTHOCTBIO UHTETPUPYET ITPOLIECC UTHBEPCHUU
C BU3YAJIM3UPOBAHHBIMH JAHHBIMH, YTO IOBBIIIACT
HAJIEXKHOCTb OLIEHKH CBOMCTB IIOPOZbL, KOTOPASA HEOOXOAUMA
JUI IOCTPOEHUA MOZIEJIH TIACTA-KOJUIEKTOPA. OHA
OCYIIECTBIIAECTCA IYTEM YUETA ITONPABOK ITO ITTyOUHE U
3((PEKTOB OCBEMIEHNS PA3PE34, 3ABUCSIINX OT [IAJJICHUS
IJIACT4, B IPOLIECCE CEUCMUYECKOM MHBEPCUM AMILJINUTY/L
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are useful in recovery projects because they

are designed to work in these challenging
environments. Using the independent
measurements helps to correct saturations for
influences from the secondary and enhanced
recovery fluids, so better oil saturation profiles
can be calculated. The tool is deployed through
the casing to quickly log and calculate saturations
and other properties that help identify and
characterize pay zones.

The RMT-3D tool has been successfully
deployed in the Permian Basin in a CO, enhanced
recovery flood to acquire challenging saturation
profiles and formation properties of the reservoir
during one trip in the hole. This reduced
nonproductive time, costs and risks associated
with additional trips.

Schlumberger
Introduces Depth
Domain Inversion
Services

Schlumberger
announced the
launch of the
Depth Domain
Inversion Services.
Schlumberger
petrotechnical
experts use the
services to improve
the reliability and consistency of seismic structural
and quantitative interpretation in complex
environments.

“Conventional seismic inversion in the time
domain introduces inconsistency between
the seismic images and the rock properties,
especially where there’s a significant overburden,
such as subsalt,” said Maurice Nessim, president,
Schlumberger PetroTechnical Services. “With
Depth Domain Inversion Services, customers
receive more information derived from seismic data
for reservoir characterization. This helps reduce
uncertainty in complex reservoir environments,
improve the confidence in prospect delineation,
reservoir properties and volumetric calculations.”

Performing seismic inversion in the depth
domain fully integrates the inversion with the
imaging products to improve the reliability
of estimating rock properties for reservoir
characterization. This is done by correcting for
depth space and dip dependent illumination effects
during seismic amplitude inversion directly in the
depth domain.

- . -
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HEIMOCPEACTBEHHO B INTyOUHHOM OOJIACTU.

HoBas yciryra yCHenHo IPUMEHSIIACH B CJIOKHBIX
I€OJIOTMYECKUX YCIOBUAX CeBepHOM U FOXKHOIM AMEPUKU.
B o6mactu Green Canyon MEKCUKaHCKOT'O 3aJIMBA SKCIIEPTHI
KoMIaHUU JIIToM6epxKe» UCTIONb30BAIN MHBEPCHIO
JIAHHBIX IIPYU PA0OTE B NO/ICOIEBLIX OTIIOKEHUAX C IVIOXOMH
«OCBEMEHHOCTBIO». O6pATHAS MUT'PALUS BO BDEMEHHOM
06JIACTH [ja1a CEUCMUYECKUE AMIUINTY/IbL, KOTOPBIE ObLIN
«3arpsI3HEHB A(PHEKTAMU OCBEIICHHOCTU. [IporpammHoe
obecnieuenue Petrel E&P O3BOMNIIO yIyYIINUTD CTPYKTYPHYIO
U KOJIMYECTBEHHYIO UHTEPIPETALIUIO, UCIIPABIIIO A(PPEKTHI
OCBEMIEHHOCTHU U IIPEAOCTABUIIO OOJEE YETKYIO MOJETb
OTPAXKAIOUMEN CPEJIbL, TOBBICUB HEITPEPBIBHOCTD BOIHBI
U IIPENOCTABUB OOJIEE HAZIEXKHBIE U TOYHBIE JAHHBIE O
CENCMUYECKUX AMIUIUTYAX U OOBEMY IO AKYCTUUECKOMY
UMIIETAHCY.

Weatherford BbinyckaeT
CUCTeMy Ans yCTaHOBKM
XBocToBMKa IntegraLine™
C nakepom SwageSet

Kommanusg Weatherford International plc o6bsiBuia o
BBIXO/I€ HA KOMMEPYECKUI PIHOK CUCTeMBI IntegraLine™
JUI1 YCTAHOBKU XBOCTOBHKA C ITAKEPOM SwageSet. O6
3TOM KOMITAHUS COOOIINIIA HA KOH(PEPEHITUU U BBICTABKE
World Drilling 2015, OpraHu30BaHHOM MeXAyHApOIHON
aACCONMAIIMEN OYPOBBIX HOAPSATIHUKOB. CErofiHs JOOBIBAIOIINE
KOMITAHUH BCE YAIIE CTAIKUBAIOTCS CO CJIOKHBIMH
CKBAXKUHHBIMHU YCIIOBHUAMU. BBICOKOIIPOU3BOUTEBHAS
CHCTEMA JIJIS1 yCTAHOBKU XBOCTOBUKA IntegralLine 6p11a
CIIPOEKTUPOBAHA U pa3paboTaHa koMmmnanue Weatherford st
PabOThI B ONTACHBIX CKBA’KMHHBIX YCJIOBUSAX, BKJIIOYAs PAOOTHI
B INIYOOKOBO/JJHBIX CKBA’KMHAX, CKBA>KHHAX C OOJIBITUMU
OTXOJIaMH OT BEPTHUKAJIU UJIU C BBICOKUM COIEPKAHUEM
BBICOKOCEPHHCTOT'O I'd34, 4 TAKXKE C BBICOKUM JIABJICHUEM/
TEMIIEPATYPOU.

Cucrema Integraline COCTOUT U3 TPEX KOMIIOHEHTOB
MPEMHYM-KJIACCA: IOJBECHOT'O YCTPOHCTBA XBOCTOBUKA,
MaKePa, YCTAHOBJIEHHOI'O B BEPXHEN YACTU XBOCTOBHKA,

4 TAK’KE BPAMAIOIENCA NOIBECKH XBOCTOBHKA. [Takep
SwageSet (hopMUpPyET ra30HENTPOHULIAEMBII 6aPbED,
COITPOTUBIIAIONIUICA BBITAJIKUBAHUIO, MEJK/TY BHEIITHEN
YACTBIO KOPITyCa ITAKEPA U BHYTPEHHEN YACTHIO O6CAJHON
KOJIOHHBI, K KOTOPOY IPUKPETUIAETCA XBOCTOBUK. Takas
KOH(UT'YPALIUA CHUKAET BEDOATHOCTD BBIXOZIOB U3 CTPOST
060pYIOBAHUSA, YPEBATHIX HAPYIIEHUEM LIEJIOCTHOCTHA
CKBAKUHBL DTO MO3BOJIAET KIUEHTAM 3(PPEKTUBHBIM
06pa30M IOCTUT AT TPOEKTHOU ITTYOUHBI B 2KECTKUX
BHENTHUX YCJIOBUAX. TAKKE JOCTYITHBI JONTOJTHHUTEIbHBIE
KOMITOHEHTBI, KOTOPBIE CTIOCOOHBI CO3/JATh LIETIEBOE PEIIEHUE
JUI TIOIBECKH XBOCTOBHMKA B CITEITU(PUUECKUX, CIIOKHBIX
YCJIOBUSAX.

«YCTpaHEHHE PHUCKOB ITOCPEACTBOM HUCIIOIb30BAHUA
H4/ICKHOM TEXHOJIOTMU BAXKHO JIJIS1 JIIOOOU OlEparuy, —
CKa3aJl BpeHT ®MePCOH, BULIE-TIPE3UIEHT ITOAPA3ACICHUA
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Depth Domain Inversion Services have been
successfully applied in complex geological
environments in North and South America. In
the Green Canyon area of the Gulf of Mexico,
Schlumberger petrotechnical experts used a
Depth Domain Inversion workflow in a complex
subsalt area that was poorly illuminated. Reverse
time migration produced seismic amplitudes
adversely imprinted by the illumination effects.
Executed in the Petrel E&P software platform, the
workflow improved structural and quantitative
interpretation, corrected illumination effects
and provided a much sharper reflectivity
image for better event continuity, more reliable
seismic amplitudes and a higher fidelity acoustic
impedance volume.

Weatherford
Releases
IntegraLine™ Liner
System with Swage
Technology

Weatherford
International plc
introduced the
commercial release
of the IntegraLine™
liner system with
swage technology
at the International
Association of Drilling Contractors (IADC)

World Drilling 2015 Conference and Exhibition.
Operators today are more likely to encounter
challenging well environments than routine
ones. Designed and engineered by Weatherford
for critical environments, the IntegraLine high-
performance liner system provides maximum
reliability in critical applications such as ultra
deepwater, extended-reach, and sour-gas wells
with high pressures and temperatures.

The Integraline liner system is comprised of
three premium components: the polished bore
receptacle, liner-top packer, and rotational hanger.
The packer features swage sealing technology
that forms an anti-extrusion, gas-tight barrier
between the outer diameter of the packer body
and the inner diameter of the host casing. This
configuration reduces equipment failures that
may threaten well integrity, allowing clients to
achieve total depth efficiently while withstanding
harsh conditions. Alternative components are also
available to create a fit-for-purpose liner-hanger
solution for specific, complex applications.

"Mitigating risks through the use of reliable



Well Construction komnanuu Weatherford. — MuI 31€Ch

JUIS TOTO, YTOOBI IPEAOCTABUTD TAKYIO TEXHOIOTHIO IS
OCJIO’KHEHHDBIX CKBAKUH. Hamra HoBas cucreMa IntegralLine
SIBJIAETCA OYEPEIHBIM IIAIOM B HAIIPABJICHUU IIOCTOSHHOI'O
Pa3BUTHSA TEXHOJIOIUH JIJIs1 OOECTIEYEHM I HAIINX KJIMEHTOB
IIPEMUAJIbHBIMU TEXHOJIOI'MYECKUMU PEMIEHUSAMU. MBI
OPEJIaraeM BCECTOPOHHEE CEPBUCHOE OOCITYyKUBAHUE,
HAYMHAs OT IPOEKTUPOBAHUSA PAO6OT U 3aKAHUYNBAS YCIIEITHON
YCTAaHOBKOU XBOCTOBUKA, 'APAHTUPYIOLIECH COXPAHEHUE
LIEJIOCTHOCTU CKBAKUHDD.

B razokonieHCaTHOM CKBAKMHE, PACIIOJIOKEHHOI B
npoBUHIINU ANlbOepTa, Kanaaa, cucrema Integraline ¢
HaKepoM SwageSet NO3BOINIIA CO3/ATh I'A30HETTPOHUIAEMBIH
6apbep, 4TO AAJI0 BO3MOXKHOCTB TpoBecTH 'PIT uepes
XBOCTOBHK. [laBNieHHE IPH 06PabOTKE JOCTHUTAIIO 51,14 MITa,

a nazeHus 1asaeHus B nporecce PIT 3aprukCcupOoBaHO HE OBbLIO.

Halliburton npeacrasnsier
HoBYo Npooky ans Pl
lllusion

TMoapazaenenue Completion Tools kommanuu Halliburton,
SIBJIAIONIEECS MICKOHHBIM JIUJIEPOM HHYCTPHUU B OOJIACTH
MPOU3BO/CTBA IIPOOOK U3 NOJIHOCTBIO KOMIIO3UTHBIX
MAaTEPUATIOB, IPEACTABUIIO NPOOKY A1t ['PIT Illusion® Dra mpobka
SIBJISIETCSI €IMHCTBEHHOM MTOJTHOCTBIO PACTBOPUMOM IMPOOKOH
[ I'PIT Ha peiHke. HOBUHKA MMEET BBICOKME TEXHUYECKUE
XAPAKTCPUCTUKHU U CIIOCOOHA BBIAICP/KUBATD IABJICHHE 10 69 MITa.
TexXHONIOTus COKPAIIAET BpeMs Hauas1a 06br4u nocie I'PIT mytem
YCTPAaHEHUSI HEOOXOAUMOCTH B Pa36ypHUBAHUU TPOOOK, UTO
3KOHOMMUT BPEMS U JIEHBI'! IOOBIBAIOIMIUX KOMITAHUI.

ITpo6ka a1 I'PIT I1lusion B KOpHE MEHAET IPOLIECC TPOBEIEHUSA
I'PIT METOAOM «1LIEMEHTHPOBAHHUE-TIEP(POPALIUs». [IPOOKH MOKHO
YCTAHABIUBATD B IIOOOM MECTE CKBA>KHHBI JIJIs1 ONTUMAJIBHOI'O
pas3MelieHus 30H NEPMOPALTUH, UTO yAydIIaeT 3(PPEKTUBHOCTD
I'PIT. IIpy1 3TOM HET HEOOXOAUMOCTH B UCIIOJIb30BAHUU 3aPAHEE
YCTAaHOBJIEHHBIX (PUKCUPYIONIUX IIEPEBOJHUKOB WIH APYTOrO
060PYIOBAHH S, KOTOPOE OCTAETCS B CKBAXKUHE rtocse ['PIT.
ITpo6xu gy I'PIT Ilusion MOMHOCTBIO PACTBOPSIIOTCS, OCTABIIASL
CTBOJI CKBA’KMHBI CBOOOZHBIM [IJIs1 IOTOKA YIVIEBOJOPOLOB
U3 CKBAXUHBL [TOCKONBKY HE TPEOYETCA TPOBEACHUS
BHYTPHUCKBA)KUHHBIX PA0OT JIJIs1 OYUCTKU CTBOJIA TTocsie I'PTT,
CHIKAIOTCA COOTBETCTBYIOIIHE PHUCKH, 4 TOOBIYY MOKHO
HA4YMHATh PAHBIIIE. BCE 3TO YBEMUYMBAET YHUCTYIO IPHUBEACHHYIO
AKTUBA.

B Hacrosiee BpeMst mpo6ku Illusion TOCTYITHBI 711 OOCAAHBIX
KOJIOHH JiuameTpamu 114,3 mm n 139,7 MM, 4 MAKCUMAJIBHOE
pabouee gapneHne — 69 MIIa.

ApTu Bypke, BUlie-nIpe3uIcHT nogpasaeicHus Completion
Tools, OTMETHIL: « MBI yCHEITHO UCTIOIB30BAIN TPOO6KH Illusion
B OIlEpalUAX HAa MECTOPOXAeHUAX Eagle Ford, Bakken,

u Woodford, npOBOAVIMBIX /151 HAIITNX KJIMEHTOB. DTO
JEUCTBUTENIBHO YHUKAJIbHAA TEXHOJIOTUA JUISI UHIYCTPHUU. MBI
paabl IPEACTABUTD TOT MPOLYKT HOBOI'O ITOKOJIEHH A HA PBIHKE.
OH CHU3UT PUCKU NTPpU NTpoBeieHnH ['PI1, TO3BOINT HAYNHATD
JOOBIYY PAHBIIE U YIYYIIAT OOIINNA ITOTOK HAJIMYHOCTH HAIIINX
KJIUEHTOB».
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technology is crucial to any operation," said Brent
Emerson, Vice President of Well Construction at
Weatherford. "We are here to do that for critical
wells. Our new IntegraLine system is another
step in our continued technology evolution to
provide premium solutions to our clients. We
offer a comprehensive service from application
engineering to the successful installation of liner
systems that will ensure well integrity."

In a gas and condensate well in Alberta, Canada,
the IntegralLine liner system with SwageSet
packer established a gas-tight seal that enabled
fracturing through the liner. Stimulation pressures
reached 8,288 psi (57,144 MPa), and the system
maintained zero pressure losses throughout the
frac application.

Halliburton
Introduces the
lllusion® Frac Plug

Halliburton's
Completion Tools
business line, a
long-standing
industry leader in
total composite
plug technology,
introduced the Illusion® frac plug, the only fully
dissolvable frac plug on the market. The new high-
performance, 10,000 psi rated product shortens the
time to production by eliminating the need to mill
out plugs after fracturing, saving time and money for
operators.

The Illusion frac plug revolutionizes plug-and-
perf completions for fracturing in unconventional
markets. Plugs can be installed at any position
in the wellbore to enable optimal placement of
perforations for improved fracturing, without
prepositioned locator subs or other equipment that
remains in the wellbore post-frac. Illusion frac plugs
dissolve completely to leave an unrestricted bore for
production, and since no intervention is required to
clean the wellbore after the frac, risk is reduced and
production may be brought on sooner to improve
the net present value (NPV) of the asset.

Ilusion plugs are currently available in 4 1/2-in.
and 5 1/2-in. casing sizes, with a differential pressure
rating of 10,000 psi.

Artie Burke, vice president of Completion Tools
said, "We have successfully run Illusion plugs for our
customers in the Eagle Ford, Bakken, and Woodford
shale plays. This is a truly game-changing technology
for the industry. We're excited to bring this next-
generation product to the market that will reduce
risk, allow production to commence sooner and
improve the overall cash flow for our customers."
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Magnitude
nepeonpegenseT

3P PEeKTUBHOCTb
MUKPOCENCMNYECKOTO
MOHUTOPWUHra Pl

KomMnanus Magnitude, SIBJISIOMIAACS JOYEPHEN
CTPyKTypo¥ komnanuu Baker Hughes, o6bsiBrI1a
O BBIXO/IE HA KOMMEPUYECKHH PBIHOK /IBYX HOBBIX
NPENIOKEHNH, YCIYT IO MOHUTOPHUHTY IntelliFrac™
VSP-Enhanced u IntelliFrac Recomplete,

KOTOPBIE ABJIAIOTCS YACTBIO CEMENCTBA YCIYT IO
MHKPOCEUCMHUYECKOMY MOHUTOPUHTY IntelliFrac.

Hosasd yciryra 1o MUKpOCEHCMUYECKOMY MOHHUTOPHHI'Y
IntelliFrac VSP-Enhanced o6beJUHSET B ce6e
BEPTUKAIBHOE CEUCMUYECKOe Npoduirposanue (VSP)
M 3aMEQJIEHHBIN KOTMYECTBEHHBIN VSP-aHAIN3, 4 TAKXKE
TPAJAUIIUOHHBIE MUKPOCEHCMHUYECKUE U3MEPEHUA [T
yapoienus nposegenua I'PIT. OHa TakKe IoMoraer
OIITUMU3UPOBATE 1pouecc I'PIT B pexxume peasrbHOro
BPEMEHHU U NIPEAOCTABIIAET HOJIEE TOUHOE U OOIHNPHOE
KapTuposanue I'PI1 110 CpaBHEHUIO C METOAMKAMH, B
KOTOPBIX UCIIOIB3YIOTCSA JIMIIb MUKPOCEHCMUYECKUAE
nsmepeHrs. KoOMOMHHUPYS TOUHBIE MECTOIIOJIOXKEHH A
U BEJIMYMHBI CENCMUYECKHUX SIBJICHUU, UHPOPMALTUS
O KOTOPBIX COOGUPAETCS MPU ITOMOIIN HOBOU YCIIYTH, C
Texnonoruert SWAT (Tomorpadus Ha OCHOBE 3aTYXaHHUSA
MOIEPEYHBIX BOJIH) TTO3BOJIAET TOYHO YAOCTOBEPUTHCA
B 3 eKTUBHOCTU NpoBeenus ['PIT mocpeacTBoM
AHAJIN32 U3BMEHEHUN B INIOTHOCTHU TPEIIHH.

VYenyra IntelliFrac Recomplete oo beauHsSET B cebe
MHKPOCEUCMHUYECKOE KAPTUPOBAHNE OOEJHEHHBIX
30H C IPOJABUHYTOM TEXHOJIOI'NEN 3AKAHYNBAHUA U
HA4COCHOM 9KCIUIyaTaliuy KoMnaHuu Baker Hughes
JUIs1 3P(PEKTUBHOI'O IIPOEKTUPOBAHUS U IIPOBEJECHUS
noBTOPHBIX I'PIT, HANIpaBJIEHHBIX HA HECOOETHEHHBIE
06JIACTU B CKBAKHUHE. VICIIONIb3YA 3Ty YCIIYTY,
JIOOBIBAIONINE KOMIIAHUU MOT'YT U30€KATh IIOBTOPHOI
CTUMYJIALIAM 30H ILIACTA, B KOTOPBIX OCTAJI0Ch MAaJIO
YIJIEBOJOPOAOB, YTO CHHUXKAET 3aTPATHI HA IOBTOPHBIE
I'PIT 1 OITUMUBUPYET U3BJICUCHYE HEPTHU,/TA3a IIPU UX
NPOBEJNECHUM.

«CHosou ycnyror IntelliFrac VSP-Enhanced mbt
NPEAOCTABUIN HAUM KIUEHTAM 3P PEKTUBHBIA
CrIoco6 KOIMYeCTBEHHO o1leHuBaTh KIT/I nx
06paboTOK, — oTMeTHI PepHaHA0 Jlonec, Tpe3uIeHT
U IVIABHBIN UCTIOJTHUTEIBHBIN JIUPEKTOP KOMIIAHUH
Magnitude. — Bqo6asok ycayra IntelliFrac Recomplete
TOMOTA€eT JOOBIBAIOINM KOMITAHUAM MAKCUMAJIBHO
YBEJIMYHUTD PEHTAOEIBHOCTb UX MHBECTULIAH Ty TEM
HUCKJIIOUECHU S OOEHEHHBIX 30H I1J1ACTA U3 OOPAOOTKU 1
CTUMVJISIITUH OCTABIINXCS 30H C BBICOKMM CO/IEPKAHUEM
YIVIEBOJOPOAOB. YCIIyI'd OKOHYATEIBHO OTIIPABJISIET B
MPOIUIOE NpoBeAcHKE HOBTOPHBIX I'PIT 110 npuHIMny
«Ka4ay ¥ MOJIMCh OO YCIIENTHOCTU.
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Magnitude
Redefines
Microseismic
Fracture Monitoring
and Refracturing
Efficiency

Magnitude, a
Baker Hughes
company,
announced the
¥ commercial
| release of two
new offerings, the
IntelliFrac™ VSP-
Enhanced monitoring service and the IntelliFrac
Recomplete service, as part of the company’s line
of IntelliFrac advanced microseismic services.

The new IntelliFrac VSP-Enhanced microseismic
monitoring service integrates vertical seismic
profiling (VSP) and time-lapse quantitative

VSP analysis with traditional microseismic
measurements to facilitate improved fracture
designs, help optimize real-time fracture
applications, and deliver more accurate and
far-reaching fracture mapping than is possible

by just using microseismic measurements alone.
Combining the accurate event locations and
magnitudes gathered through this service with
patent-pending SWAT (Shear Wave Attenuation
Tomography) analysis also makes it possible to best
ascertain the effectiveness of hydraulic fracturing
treatments via changes in fracture density.

The IntelliFrac Recomplete service combines
microseismic depletion zone mapping with
advanced Baker Hughes completion and pressure
pumping technology to design and execute
effective, efficient refracturing treatments that
target and isolate non-depleted regions along the
wellbore. Using this service, operators can avoid
restimulating areas of the reservoir that have little
hydrocarbons left to offer, reducing restimulation
costs while still optimizing the potential recovery
from their refracturing operations.

“With the new IntelliFrac VSP-Enhanced
monitoring, we have effectively given our
customers an enhanced means to quantify the
effectiveness of their stimulation treatments” said
Fernando Lopez, President and CEO of Magnitude.
“Additionally, the IntelliFrac Recomplete service
will help operators maximize their ROI by avoiding
depleted reservoir sections and stimulating those
with significant production left to offer; essentially
making ‘pump and pray’ refracs a thing of the past.”



Baker Hughes
npeacTaBnseT KnanaH-
Oapbep Ang NPUMeHeHus
B YCJIOBUSIX BbICOKUX
NaBNeHUN U TeMnepaTyp

Kommanwus Baker Hughes 06bsiBiIa O BEIXO/E HA
KOMMEPUECKHUI PBIHOK KJIalaHa-6apbepa Vault™,

KOTOPBIA OOECIIEUNBAET CO3/IaHUE B CKBAKMHE 6apbepa,
COOTBETCTBYIOLIErO ISO-CTanaapTy, 414 3a1UThl HYUDKHET'O
3aKAHYUBAHUA U MUHUMU3ALIUH JOPOTOCTOSIIUX TOTEPh
(iron1a IpU CTPOUTENILCTBE CKBAXKUHBL M13-32 BBICOKHUX
PACYETHBIX XAPAKTEPHUCTHK IO JABJIEHUIO/TEMIIEPATYPE,
BO3MOKHOCTH BBITIOJTHATD MHOTOKPATHBIE IIUKJIBI OTKPBITHS/
3aKPBITUA U JU3ANHY, KOTOPBIX YCTOMYUB K HAKOIUIEHHIO LIJIAMA,
KJIAITaH OOECIIEYNBAET BBICOKYIO FTHOKOCTDb U HA/IEKHOCTD B
MIPOLECCE AKCILTYATALUN.

Kianan-6appep Vault CIpOEKTHPOBAH [1J1s1 UCIIOJIb30BAHUS
MPEXK/IE BCETO IIPU KOHTPOJIE NTECKOIIPOABIICHUS U MOKET
HCIIONIb30BATHCS KAK B OOCA’KEHHBIX, TAK U OTKPBITBIX CTBOJIAX.
KiranaH coXpaHseT HETOCTHOCTb CKBAKHUHBI ITPU TEMIIEPATYPAX
110 200 *C u gaBneHuax 10 103,4 MI1a, 4TO ABIAETCA TyYIIUM
MNOJOOHBIM MTOKA3ATENIEM B UHIYCTPUH. BONBIIONA IIUIAMOBBII
aM6ap KJIaaHa MO3BOIAET 6€3 NPOOIEM IPOBOJUTE ONEPALIUU
OTKPBITHS/3AKPBITHS, IA2KE KOTJJA Hd €TO BEPXHEHN YaCTH
CKAIUTUBAIOTCSA CYIIECTBEHHBIE OOBEMBI IIJIAMA. DTO ITIOMOTAET
MMWHHUMHU3UPOBATH KOJTUYECTBO BHYTPUCKBAKMHHBIX OIEPALIN,
KOTOPBIE NPUXOAUTCSA MHOTIA IPOBOJAUTD JIJIA YIIPABJICHUA
KJIATTAHOM.

Kiranan-6apeep Vault MOKHO OTKPBIBATB CKOJIb yTOJHOE
YMCJIO PA3 MPH MOMOIIH I'MIPABINYECKOIO IIPUBOJA C CUCTEMON
YAAJIEHHOTO YIIPABJIEHUS, UTO JJAE€T BO3MOXKHOCTD U30€KATh
Joporocroamux CITO (0CO6EHHO aKTYaJIbHO IS HIETb(OBBIX
MPOEKTOB). TONIKATENIb MOXKET JIETKO OTKPBITh UJIU 3aKPBITh
KJIAITaH.

Korna xkinanas-6apsep UCIIOAb3YETCS BKYIIE C CUCTEMOM
SC-XP™ xomnianuu Baker Hughes, nozsossromieit npoBoauTs I'PI1
C YCTAHOBKOM CETUYATBIX (PUIBTPOB U OTIMYAIONICHCS HATUYUEM
Tra30HEIIPOHMUIIAEMOI CKOJIb3S1IEN MY(PThL, HEOOXOIUMOCTD B
IPUMEHEHUHU BHYTPEeHHEN KoIoHHBI HKT ncuesaer, uTo ele
OOJIBIIIE TOBBIIACT 3(PPEKTUBHOCTD U CHIKACT 3ATPATHL.

Kianan-6appep Vault BisieTCst HOBEHIIEH pa3padboTKON
koMnaHuu Baker Hughes B paMKax ee cTpaTeruu rno
YBEINYEHHUIO 3(PPEKTUBHOCTHU CKBAXKUH, OIITUMU3ALH JOOBIYU
U IIOBBIIEHU A KOHEYHOM HEPTEOTAAYH.
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Baker Hughes
Introduces Barrier
Valve for HP/HT
Environments

Baker Hughes announced the commercial
release of its Vault™ barrier valve, which provides
an ISO-qualified barrier in the wellbore to help
protect the lower completion and minimize
costly fluid loss during well construction.
Because of
its high-
pressure/high-
temperature
(HP/HT)
ratings, debris-
tolerant design,
and ability to
perform multiple
open/close
cycles, the valve offers increased operational
reliability and flexibility.

The Vault barrier valve is designed primarily
for sand control applications and can be used
in both cased and openhole wellbores. It is
rated to an industry-leading 400 °F (200 °C),
and can withstand pressures up to 15,000
psi for sealing integrity and well control. The
valve’s large debris sump enables trouble-free
opening and closing, even if large amounts of
debris accumulate on top of the valve, helping to
minimize interventions.

The Vault barrier valve can be opened as
many times as needed using remote, resettable
hydraulic actuation, avoiding multiple trips in
costly offshore environments. A shifting tool can
easily close or open the valve.

When the Vault barrier valve is run with the
Baker Hughes SC-XP™ frac-pack system, which
features a gas-tight sliding sleeve, the need for
an inner string is eliminated, further increasing
efficiency and reducing cost.

The Vault barrier valve is the latest example
of Baker Hughes’ strategy to improve well
efficiency, optimize production and increase
ultimate recovery.

He 3a0yabTe nognucaTbCcs Ha XXypHan
«BPEMA KOJITHOBNHIA»!

NMoanucHom nHpekc - 84119 («Pocnevyartb»).
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Baker Hughes
npencTaBnsieT HOBYIO
PEBOJTIOLMOHHYIO
TEXHOJIOTUIO

OLIEeHKW Ka4eCTBa
LLleMEHTUPOBAHUS

Kommnanus Baker Hughes o6'bsBHIIA O BBIXOJE
H4 KOMMEPYECKUH PBIHOK HOBOM yCJIyru Integrity
eXplorer MO OIIEHKE KA4ECTBA LIEMEHTHPOBAHMS,
KOTOpas PAaIMKAJIbHO MEHSET MTOAXO/ K IPOBEPKE
LETOCTHOCTH LIEMEHTHOI'O KAMHS B HE(PTAHBIX U
ra30BbIX CKBA)KUHAX. CYIIECTBYIOIIHUE METOANKNA
OILIEHKH, KOTOPBIE UCIIOJIb3YIOTCS BOT yKe 0oee 30
JIET, ABJIAIOTCA AKYCTHYECKUMHU U MOT'YT HE JJaBATb TOM
TOYHOCTH, KOTOPAs CETOAHS TPEOYETCS HA MHOT'UX
npoekTax. HoBasg aeKTpOMarHUTHO-AKyCTUYECKAS
TEXHOJIOTHS JAET JOOBIBAIONUM KOMIIAHUSAM
BO3MOKHOCTb HATIPSIMYIO OLIEHUBATD LIEJIOCTHOCTD
CIIEIJIEHUS IIEMEHTA B A0COIIOTHO JTIOOBIX
CKBaKMHHBIX YCJIOBUAX U IIPU UCIIOIb30BAHNUH
JIIOOBIX LIEMEHTHBIX PACTBOPOB.

TOYHOCTD JAHHBIX AKYCTUYECKOI'O KAPOTAXKA,
IPOBOAMMOTO JIJISI OLIEHKH KA4ECTBA LIEMEHTA,
ABJIAETCS BAXKHEUIINM (PAKTOPOM, KOTOPBIUA BIIUAET
HA IPUHATHE PEMIEHUH, TAK KAK KA9€CTBO LIEMEHTA
HANPAMYIO BIUAET HA LIEJIOCTHOCTb CKBA’KHUHBI 1
6€30I1ACHOCTb OKPYKAIOIIEH cpeibl. OOBIYHO B
Ka4€eCTBE KJIIOYEBOTI'O MHIMKATOPA KAYECTBA [IEMEHTA
HCIIOJIb30BAJICA NIPEJET IPOYHOCTH HA CKATUE
nocyaegHero. OMHAaKO CETOAHS BCE YCIOKHAIOIMUECS
CKBaKMHHBIE YCJIOBUA TPEGYIOT OOJIEE IETATBHBIX
OLIEHOK. Ycayra Integrity eXplorer o6ecriedynuBaeTt
KJIMEHTOB TOYHBIMU U UCYEPITBIBAIOIIUMHU
JaHHBIMH O CBOUCTBAX LIEMEHTA, JABAsA TEM CAMBIM
BO3MOKHOCTB IIPUHUMATD BAKHBIE DEIICHUH,
KOTOPBIE TIOMOTYT 3AIUTUTD UX AKTUBBI, CHU3HUTD
HENPOAYKTHUBHOE BPEMA U MUHHUMHU3UPOBATH
HEHYKHBIE BOCCTAHOBUTEJIbHBIE PAOOTHL

«MBI, KaK JINJIEPHI ITO UHHOBALUAM, IOHUMAEM, UTO
MIPUMEHEHHE BUEPANTHUX TEXHOJIOIUH K PEIEHUIO
CETONHAIIHUX IPO6JIEM MOXET HE YIOBJIETBOPATD
pacTymuM NOTPEOGHOCTAM HAIINX KJIMEHTOB, —
oTMeTnI Mapuano [aprKyiipo, BUlie-IIpe3uIEHT
noapaszaenenus Wireline Services komnanuu Baker
Hughes. — DT0 0CO6EHHO aKTyaIbHO B CETOJHAIIHUX
TPe6OBATENBHBIX CKBA’KUHHBIX YCJIIOBUAX, KOTOPBIE
MOT'yT IIPOBEPUTH TOYHOCTD TPAAUIIUOHHBIX
METOJMK OLIECHKMU. Ycyra Integrity eXplorer gaer
OTBETHI HA BCE 3THU BOIIPOCHD.

VYenyra Integrity eXplorer BisieTCsl HOBEHMIIEN
paspadorkoi komnanuu Baker Hughes B pamkax
€€ CTPATETUH I10 YBEJIMYEHUIO 3(P(PEKTUBHOCTU
CKBA’XHH, OIITUMH3AITUU ,ILO6bI‘II/I Y ITOBBIINICHU IO
KOHEYHOU HEPTECOTHAUH.
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Baker Hughes
Introduces
Revolutionary
Technology for
Cement Evaluation

Baker Hughes announced the commercial release
of its Integrity eXplorer cement evaluation service:
aradical change in the evaluation of the cement
integrity of oil and gas wells. Existing evaluation
techniques, which have been used for over thirty years,
are acoustic-based and may not provide the accuracy
needed when faced with some of today’s challenges.
This new electromagnetic-acoustic technology allows
operators to directly assess the integrity of cement
bonds in any current wellbore environment or cement
mixture.

Operators in the upstream sector rely on the accuracy
of cement-bond logs to make critical decisions that can
affect long-term well integrity and the environment.
While cement compressive strength has typically
been used as a key indicator of cement quality, today’s
challenging environments require a more detailed
assessment. The Integrity eXplorer service provides
operators with accurate and comprehensive data about
the properties of the respective cement — thereby
enabling them to make critical decisions to help
protect their assets, reduce non-productive time, and
minimize unnecessary remediation.

“In our role as innovation leaders, we realize that
applying yesterday’s technology to today’s challenges
may not meet our customer’s emerging needs” said
Mariano Gargiulo, vice president of Baker Hughes’
Wireline Services business. “This is especially true in
today’s demanding environments that can test the
accuracies of traditional evaluation methods. The
Integrity eXplorer service provides answers that were
previously unattainable.”

The Integrity eXplorer service is the latest example
of Baker Hughes’ strategy to improve well efficiency,
optimize production and increase ultimate recovery. ©
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Coiled tubing
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