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CJIOBO PEJAKTOPA
|

Joporue 1py3bs, 44-11 HOMEP HAIIETO Ky pHaIad
MBI TOTOBHJIU B IIPEAIBEPUU 3HAMEHATEIILBHOI'O
COOBITUS — 12-1 MOCKOBCKOM MEXAYHAPOJHOM
BbICTAaBKU «HedTb 1 ra3z»/MIOGE 2013, B paMKax
KOTOPOU NNPOUAET 4-1 Mex 1 yHapOgHAsL
KOH(EPEHIIUS 10 AKTYaJIbHBIM BOIIPOCAM
MHHOBAI[MOHHOI'O PA3BUTHS HE(PTEra30BOM
orpacnu «< > HEPKOH-2013». [IporpamMmMa OfHOMU
13 GU3HEC-CEKITUH KOH(EePEHITUH (POPMUDPYETCS
IO/1 STUJIOU HAYYHO-TIPAKTUYECKOI'O
JKypHasa «BpeMs KonTio6nHra». BusHec-
ceKHsA «COBPEMEHHBIE TEXHOJIOINH H TEXHHUKA 1
Pa3pabOTKH MECTOPOKICHHUI HA MTO3HEH CTATHH»
3aIIaHUpPOBaHa HA 26 uioHsa 2013 roga B CuHeM 3aJ1e
masuiaboHa No2 IIBK «9OxcnonenTp». Havano B 15.30.
[Tpuriamalo BaC 3apErucTpUPOBATHCA A1 yIACTHA
B KOH(DEPEHIINHU U [TOJTYYUTD AKTYAJIbHYIO TH(POPMAIIUIO
O KOJITIOOMHTOBBIX TEXHOJIOTUAX, BKJIIOUAs HAIIPABIECHHOE
OypeHHUE, U CAMBIX COBpEMEHHBIX MeToAax ITHIT. Byny pan
BCTpEYeE C Bamu!

B cBesxxeM HOMeEpPE MBI, KAK BCETA, [IPEJIAIAEM BAM CBEXKHE
UJEU. AHAIMTUYECKAS IPYIIIA HAIETO XKy PHAJIA [IOATOTOBUIIA
0630p HePTEra30CEPBUCHOIO pblHKA Poccuu 1 CHI, BbI TaKKe
y3HaeTe 0 PYIP, mpOBOAMMBIX C HOMOIIBIO KOJATIOOWMHTOBOM
YCTAHOBKHU B 3a11a/iHON CHUO6UPH, 06 MHHOBAITMOHHOM
JIEKOJIBMATATOPE, O HEJABHO PA3PaOOTAHHBIX PEATEHTAX
Jutsa TPIT, 0 BHYTPHUCKBAKUHHBIX PA0OTAX 6€3 TPUMEHEHUA
OypPOBOI1 yCTAHOBKU... [BO3/1b pyOPHUKH «OO0PYIOBAHUE> —
430THBIE YCTAHOBKU. O6PATUTE BHUMAHHE HA MATEPH AL
«Y3€JI HAMOTKH I'HOKOU TPyObl», KOTOPBIM OTKPBIBAETCS ITUKJT
NYOIUKAIAI MPAKTUYECKUX COBETOB IO IKCILTYaTAIIUH
KOJITIOOWMHTOBOI'O O60PYAOBaHM . PeropTax ¢ 9-11
[Norpedurenbckor Koupepennu C3A0 «PHIMAII»
PACCKAXKET O HOBBIX Pa3PA00TKAX, IIPEIATAEMBIX PBIHKY
3TUM 3AMEYATENIbHBIM IPENIIPHUATUEM.

B pybpuke I IpakTHKa», KAK BCET/d, UHTEPBBIO C
PYKOBOAUTEJIAMHN CEPBUCHBIX KOMNAHUI. Ha aTOoT pas —

C IIEPBBIM 3AMECTUTENIEM I'€HEPAIBHOI'O IMPEKTOPA —
m1aBHBIM HHXeHepoM OAO dlypHedreoradar

W.A. 3apunoBbIM U C IUPEKTOPOM HMKHEBAPTOBCKOTI'O
¢pumnana OAO «CK «HepHoropHedreoraadas [LI1. Jyjapukom.

B py6puke «Persona Grata» Ha BOIIPOCHI HAIIET O )KYpHAIA
OTBEYAET reHepaabHbl fUpeKTop C3AO «PUIMAII>
E.b.JIanmoTenTOBA. /I HE IEPECTAIO BOCXUINATHCA 3TOU
MPEKPACHON XKEHIITUHOM, PyKOBOJUTEJIEM, BJOXHOBUTEJIEM
M HACTOAIIEHN IYIIOH OIPOMHOI'O KOJUIEKTUBA U OT BCET'O
CepALIA TIO3IPABJIAIO €€ C THEM POXKICHHUSA!

51 HaZIEIOCh, YTO «BpemMs KonTIOONHIa» Ne 44 Bac He
pazouapyeT 1 6y1y paji Bpy4YUTb BAM APKHI, TOJIBKO U3
THNOTPA(PUH, SKIEMIUIAP U3 PYK B DYKU IIPAMO HA
MIOGE 2013.

JKny Bac 1o agpecy:
[TaBunbon: FORUM, Ne crena: A112;
«BPEMS KOJITIOGMHI'A»

Pon Knapx

"'E 2

-

" EDITORIAL

Dear friends, we have been preparing the
441 issue of our journal in anticipation of an
outstanding event — 12" Moscow International
Oil and Gas Exhibition (MIOGE 2013)
and the 4" International Conference on
Innovative Development of Oil and Gas Sector
‘ENERCON-2013’ that will be held within the
framework of the exhibition. One business
session of the Conference is formed under
the auspices of Scientific and Practical Coiled
Tubing Times Journal. Business session
‘State-of-the-art Technologies and Equipment for
Mature Assets Development’ is scheduled to open
in Blue Hall of Pavilion 2 (Expocentre, Moscow)
on June 26,2013.

The session opens at 3:30 p.m. I kindly invite you to
register your participation at the conference and
receive relevant information about coiled tubing
technologies, including directional drilling, as well

as about state-of-the-art EOR methods. I will be glad to
meet you at the conference!

In this fresh issue of the journal we will give you some
fresh ideas. The analytical group of our journal has
prepared an overview of the oil and gas services market
of Russia and CIS; you will also learn about squeeze
cementing jobs done with the use of coiled tubing in
Western Siberia, about innovative de-clogging device,
about recently developed chemical agents for hydraulic
fracturing, about well interventions without drilling rigs...
Nitrogen equipment is the highlight of the ‘Equipment’
section of the journal. Please, take a note of ‘Coiled tubing
reel’ article that opens a series of articles containing
practical recommendations on operation of coiled tubing
equipment. From the report about the 9 Consumer
Conference of NOV FIDMASH you will learn about the
novel solutions offered by this wonderful enterprise.

In ‘Practice’ section we are interviewing service
companies’ executives. This time the correspondent of
our journal talks to LA. Zaripov, First Deputy General
Director — Chief Engineer of OJSC Purnefteotdacha and
Mr. Piotr Dudarik, Director of Nizhnevartovsk Branch
of Chernogornefteotdacha Service Company.

In ‘Persona Grata’ section we are talking to
Ms. Lapatsentava, Director General of NOV FIDMASH.

I keep admiring this wonderful lady, the mastermind,
the moving spirit of the whole staff and congratulate her
on the occasion of her twenty first birthday!

I hope that issue No.44 of the Coiled Tubing Times
journal will not disappoint you and I will be delighted to
hand you a colorful, right-out-of-the-printing-house copy
of our journal at MIOGE 2013.

Waiting for you at the address:
Pavilion: FORUM, booth No. A112,
COILED TUBING TIMES JOURNAL

Ron Clarke
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14-a MexxayHapoaHasa Hay4Ho-
NpakTyeckaa KoOHMepeHL s

«KOJTTHOBMHIOBbIE TEXHOJ10I NI
N BHY TPUICKBAXWHHBIE PABOTbBI»

14% International Scientific and Practical

COILED TUBING AND WELL
INTERVENTION CONFERENCE

Kondepennus cocrontcs: 30 okTaopsa — 1 HOAOps
2013 roma B MOCKBE B TOCTUHUIIE «A3DOCTAP»
(JleHuHIrpagCKUit IPOCIEKT, 37, KOPITYC 9, CT. METPO
«J[JnHaMO»). Ha 30 ceHTAOPS 3aII/TAHUPOBAH YIE€OHBIN
CEeMHHAP, KOTOPBIH B 3TOM I'OJly OYAET NOCBAIIEH
HOBBIM TeXHOJIOTUSIM ['PIL. 31 OKTSAOPS — 1 HOSIOPS
COCTOATCS TEXHHUYECKHE CEKITUHU. Ha NIPOTKEHNH
BCEX TPEX JIHEY OYICT ACHCTBOBATE BEICTABKA, HA
CTEH/IaX KOTOPOI OyAYT IPEJCTABICHBI IPOAYKIIUS 1/
WJIN TEXHOJIOTMU KOMIIAHUA-YYACTHULL,

Opranu3aropaMu KOH(PEPEHIIUU TPAJUITUOHHO
BBICTYIIAT POCCUCKOE OTAETIEHUE ACCOITUALINUA
CHELNAJIUCTOB IO KOITIOOMHIOBBIM TEXHOJIOTHAM
U BHYTPHUCKBA>KUHHBIM padoTaM (ICoTA), Lientp
Pa3BUTHA KOTTIOOMHIOBBIX TEXHOJIOTUH (I MOCKBA) U
HAYYHO-TIPAKTUYECKUN )KyPHAT «BpeMs KONTIOOMHTI >,
Meponpusarye IPOUAET IPU NOAIEPKKE MUHUCTEPCTBA
sHepreTuku Poccurickorn denepanym.

DTa exXerogHast KOH(pPEPEHIUA — CTAPENIINUI
B Poccum nnpopeccronanbHbIi (hopyM It
CHELNAIUCTOB HE(PTETA30BOI'O CEPBUCA, 34KA3UYNKOB
BBICOKOTEXHOJIOI'MYHBIX HEPTECEPBUCHBIX PA6OT U
MPOU3BOJUTENIEN COOTBETCTBYIOMIETO OOOPYIOBAHUS.

I Bcepoccuiickast KOH(MEPEHIUS IO KOITIOOMHIOBBIM
TexHoaorusam (1998 ron) u Il Bcepoccurickas
HAY4YHO-TEXHUYECKAs KOH(PEPEHLINA ITO MPOOIEMAM
KOJITIOOMHTI'A B HEPTETA30BOM KOMILIEKCE Poccrn
(2001 rop) 6051€€ AeCATUNCTHS HA34/]1 O PEACIIIN
OCHOBHBIE ITyTU PA3BUTHA OTEYECTBEHHOTO
HePTEra3oBoro cepprca. K Hacroamemy BpeMEHU
KOH(pepeHLIM S IPUOOPEIA CTATYC MEXKIYHAPOJHON 1
MOJIYYWIA MU POKYIO U3BECTHOCTD, HO, CAMOE IVIABHOE,
CTaJ1a HACTOAIIINM KJTy6OM €IMHOMBIIUIEHHHUKOB,
TJIOMIAIKOM 3(D(PEKTUBHOI'O OOMEHA OITBITOM.

6 Ne 2 (044) Uionn / June 2013

The Conference will be held in Moscow at
Aerostar Hotel (37 Leningradsky avenue, block
9, ‘Dinamo’ subway station) from the 30" of
October till the 1% of November 2013. Training
workshop will be held on October 30, 2013. This
year the workshop will focus on new hydraulic
fracturing technologies. Technical sessions of
the conference will be organized from October 31
to November 1, 2013. The conference will also host
an exhibition to showcase the products and/or
technologies of the participating companies.

The conference will traditionally be organized
by the Russian Chapter of Intervention and
Coiled Tubing Association (ICoTA), Coiled Tubing
Technologies Development Centre (Moscow) and
Coiled Tubing Times journal. The event will be
held with the support of the Ministry of Energy of
the Russian Federation.

This annual conference is the Russian longest-
standing professional forum for oil and gas
services specialists, buyers of high-tech oil services
and manufacturers of service equipment.

I Pan-Russian Coiled Tubing Technologies
Conference (1998) and the II Pan-Russian
Research and Technical Conference on Coiled
Tubing Problems in Russian Oil and Gas Sector
(2001) defined the main areas of domestic oil
and gas services sector development more than a
dozen years ago. So far the conference has evolved
into an international event, has gained great
popularity and has become a real club of opinion
allies, and a forum for efficient experience sharing.
The conference is attended by the cream of the
crop of oil and gas services sector of Russia and



Ona cobupaeT 1BeT HeTErazoBoro cepsrca Poccuu u
CHI Ha BCTpeuy HEM3MEHHO MPHUE3XKAIOT U 3aPyOEKHbIE
crienaanucTel u3 CHIA, KaHagsl ¥ Ipyrux CTpaH, rae
UHTEHCUBHO PA3BUBACTCI HE(PTETA30BbIN CEPBHC.

INpouorogHss 13- KOH(pepeHIUsa codpata
UCTOPUUYECKUI MAKCUMYM YYACTHHUKOB U3 PA3JIMYHBIX
pernoHoB Poccuy, a Takke U3 bemapycH, YKpanHbl,
Kazaxcrana, HIsetapun, CIIA, Kanaael, Mpana,
Maarisum — 60J1€€ OMyTOPa COTEH AENETATOB OT
62 HedTEra30CEPBUCHBIX, HEPTETra30/J06BIBAIONINX,
MPOU3BOJAIINX O6OPYAOBAHUE KOMITAHUI, BBICIITX
Y4YEOHBIX 3aBEICHUI, UCCIIENOBATENBCKUX CTPYKTYP.
[TpUCYTCTBOBAIN NPENCTABUTENIN KOMITAHUI
«PocHeD T, «[A3MPOM», Ta3mpOoM HEDTh», JTYKOWII»,
JIImombepaxe», Trican Well Service, Weatherford,
Halliburton, «<TatHed 1>, OOO «MIHTErpa — CEPBUCHI,
«EBC», «BBT-BocTOK», Eriell Group, «<beopycHedTh»,
Halliburton, ERIELL Group , C3AO «DMIMAIII», Serva
Group, Welltec, ITakep Cepsuc», Westor Overseas Holding,
«Dpak ket Bosnra», Global Tubing, Tenaris, NOV, HI1®
Takep», HIIIT «PocTOKTexHOonorun», C3A0 «HOBHUHKA»,
OOO «TETAC», OAO «YpantpyoOmai» U JIpyrux.

[IporpamMmma TEXHUYECKUX CEKIIUH TPAJUITOHHO
(POKyCHPYyeETCA HA CAMBIX ITEPEIOBBIX TEXHOJIOTUAX. T4AK,
B TpeHAax 13-11 KOH(PEPEHIINH ObLIIM MHOTOCTAAUHBIH
I'PIT ¢ KONTIOOUHI'OM, TPUMEHEHHUE ONTTOBOJIOKOHHBIX
cucrem ACTive, riIponecKoCTpyHHas nepopanus
KCIUIYATAIMOHHON KOJIOHHBI ITPH UCTIOIb30BAHUH
I'HKT, ¢ppesepoBanue MypT MHOrOCTaguiHOro I'PIT
(ZoneSelect), HaNIPaBIECHHOE OYPEHNE CKBAKUH, B TOM
4HCJIE HA IETIPECCUH, T€O(PU3HKA C KOITIOOMHI'OM,
HCIIOJIb30BAHUE CKBAKMHHBIX TPAKTOPOB U IPYTI'HE
AKTYAJIbHBIE TEMBI OT BEYIIIUX MU POBBIX CEPBUCHBIX
xomnaHui [lmom6epske, Trican Well Service,
Weatherford, <EBC». [Ipeacrosiniast KOH(PEPEHIIU S
HaAMEPEHA TPAAULINIO HTHPOPMUPOBAHUS OO
WHHOBAIIUAX YKPENUTD U ITPOJOJIKUATD.

Ha 14-11 koH(pepeHmny, Kak Bceraa, 6yayT
NPEJOCTABJIEHBI YCJIOBUSA AJIA IPOAYKTUBHOIO
HedOPMATHHOT'O OOIIEH U CIICIIUATHUCTOB. BoT
KAK BBICKA34JICA 10 3TOMY ITOBOJY OZJMH U3 Y4AdCTHHUKOB
IPOLLJIBIX KOH(PEPEHIUI B UHTEPBbIO JKypPHAIY «Bpems
KOJITIOOMHTa»: «O4YeHb BAKHO, YTO HA 6a3¢€ Bamero
JKYPHAJIA IIPOBOAATCA €KETONHBIE MEKAYHAPOIHbBIE
KOH(EPEHIIUH, KOTOPBIE CTAHOBATCA IIJIOMIAKAMU
JIISI TYCOBOK B XOPOITIEM CMBICJIE, /151 OOIIEHU S KOJIIET-
€IMHOMBIIIVIEHHUKOB. TaM IIPOHUCXOANT OOMEH OIIBITOM,
3HAHHUAMM O HOBBIX H@pCHCKTI/IBHbIX HﬂHpﬂBHCHHHX.
DTH KOHPEPEHITUH [JIA POCCUICKOTIO HE(PTECEPBUCHOTO
prHKa CTaJIN HACTOAIIUMU HOCUTECIAMU HOBHU3HbBI».

Bonee noapobHas THHOPMALIUY OITyOIMKOBAHA HA
carite www.cttimes.org (crpanuiia <KondpepeHus»
www.cttimes.org/ru/conference).

Operxomumem

CIS. Among the conference participants one can
also meet specialists from the USA and Canada,
as well as other countries with intensively
developing oil and gas services.

Last year’s 13" conference gathered a record
number of participants from various regions
of Russia, as well as from Belarus, Ukraine,
Kazakhstan, Switzerland, the USA, Canada,

Iran, Malaysia — more than 150 people
representing 62 oil and gas service companies,
oil and gas production companies, equipment
manufacturers, higher educational institutions
and research agencies. The conference was
attended by the representatives of such
companies as Rosneft, Gazprom, Gazprom

Neft, LUKOIL, Schlumberger, Trican Well

Service, Weatherford, Halliburton, Tatneft,
Integra-Services, EWS, BVT-Vostok, Eriell

Group, Belorusneft, Halliburton, ERIELL Group,
FIDMASH, Serva Group, Welltec , Packer-Service,
Westor Overseas Holding , Frac Jet Volga, Global
Tubing, Tenaris, NOV, Paker, RosTEKtekhnologii,
Novinka, TEGAS, Uraltrubmash and many others.

The agenda of the technical sessions
traditionally focuses on the cutting-edge
technologies. The presentations of the 13"
conference were dedicated to multi-stage
hydraulic fracturing with the use of coiled tubing,
application of ACTive fiber-optic systems, sand
jet perforation of the production string when
using coiled tubing, milling multi-stage fracturing
sleeves (ZoneSelect), directional well drilling,
including underbalanced drilling, coiled tubing
logging, use of well tractors and other relevant
topics and techniques from Schlumberger, Trican
Well Service, Weatherford, EWS. The upcoming
conference will continue the tradition of sharing
information about innovations.

The 14" conference will traditionally provide
specialists with networking opportunities.
During the interview with Coiled Tubing Times
journal one of the participants of the previous
conferences said: ‘It is very important that
your journal organizes annual international
conferences that serve as a good get-together,

a forum for fellow thinkers. At the conferences
people share experience and knowledge about
promising work areas. Such conferences have
become a real vehicle of innovation for the
Russian oil and gas services market’.

For more information visit www.cttimes.org
(‘Conference’ tab www.cttimes.org/ru/
conference).

Organizing Commiittee
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14-a MexxayHapoaHaa Hay4YHO-NpakTuvyeckasa KoHdepeHuua
«KOJITOBUHIOBbIE TEXHOJIOT'MN U BHYTPNCKBAXKUHHbIE PABOTbI»

30 okTsiIGpsa - 1 HOsIOpsi 2013 roaa,

Poccns, MockBa, roctmHuua «Aspocrap»
(NeHunHrpapcknm npocnekT, 37, kopnyc 9, CT. MeTpo «AuHamo»)

TeMaTUKa TeXHNYECKNX CeKLUNA
KoH(pepeHUnN:

¢ HoBble TexHONOrMM NOBbILLIEHNS HeTeoTAAUN
nnacros;

¢ NHTeHmbumKaumsa nobblum HedTH U rasa, B TOM Yndie
HOBble TexHonoruv nposegeHus IPI1;

* 3ape3Ka 60KOBbIX CTBOJIOB, B TOM Yuciie C
npumeHeHuem MHKT;

¢ TexHOnoruu 1 o6opyaoBaHue Ans paspaborku
HeTPaANLIMOHHbIX NCTOYHUKOB YINeBOAO0pPOAaO0B,
B TOM Yncne ANa aerasauum yronbHbIX Miacros;

¢ CoBpeMeHHble MeToAbl reopnsnyecKkoro
ncanenoBaHNs CKBaXKUH;

¢ PeMOHTHO-U30NSILMOHHbIE PAGOTbI B HEPTAHBIX
M ra3oBbIX CKBa)XUHaX;

¢ HedprenpombicioBas xumus;

e OGopyaoBaHVe, MaTepuarbl U UHCTPYMEHT Anist
TeKyLL,ero 1 KanutanbHOro peMoHTa CKBaXKWH;

* NHdopMaLmoHHoe obecneyeHue
BHYTPUCKBaXXUHHBIX paboT.

KOHTAKTbI / CONTACTS:
Tel.: +7 916 51270 54,

+7 4997889124

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

www.cttimes.org

[=]=

October 30 - November 1, 2013

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

Technical sessions will focus

on the following topics:

¢ Oil recovery enhancement technologies;

¢ Oil and gas production stimulation, including hydraulic
fracturing technologies, and their performance
evaluation;

¢ Sidetracking, including that with coiled tubing utilization;

¢ Technologies and equipment for unconventional
hydrocarbons development, including coal bed
devolatilization;

¢ Modern methods of geophysical well logging;

¢ Squeeze job in oil and gas wells;

¢ Qilfield chemistry;

¢ Equipment, materials and tools for well servicing and
workover;

¢ Information support of well interve

ntion %yations.



PETMICTPALULMOHHAA ®OPMA
14-5 MexayHapoaHas Hay4HO-NpakT4eckas KOHpepeHL s
«KONTHOBMHIOBBIE TEXHONOT W 1 BHY TPUCKBAXWMHHBIE PABOTbI»

30 okTsbps — 1 HOsOps 2013 1.
r. MockBa, roctuHnua «Aspoctap», (JleHMHrpagckuii npocnexT, 37, K. 9, ¢T. M. «AnHaMo»)

FDAMUITUA o e e e e e e enes FHAMMUCAHUE MO-BHTTIMMCKM ...eereeeeeecreeveseeeseetesseesssesesssessssssesssesassssesssssssssssssesssesas
Sl 77 < FHAMMCAHUE MO-GHTTIMMCKM ...veeeereereriseeeessesssessesssessssssessssssessssssssssessesssessessenssens

MouyToBbIN agpec
*Mons, obs3arenibHble A5 3arONHEHNS

dopmart yyactums:

30.10.2013 - OBPA3OBATEJIbHbIA CEMUHAP

PermcrpauvoHHbIn B3HOC Mpw onnate po 01.09.2013 Mpw onnate nocne 01.09.2013

16 500 py6. |:| 18 000 py6. |:|

PerncrpaumoHHbIV B3HOC BKITIOYAET. y4acTue Criyluaress B Koge-bpevikax, obene, ypLueTe; KOHCIEKT NeKUM ceMuHapa
v Apyrve pasnatoyHble Matepurassl, @ Takxke UMEHHOM CepTUGUKAT, CBUAETEbCTBYIOLLMU O MPOXOXAEHMN KYPaa.

31.10-1.11.2013 - KOH®EPEHLINA

PermcrpauvoHHbIN B3HOC Mpwu onnarte no 01.09.2013 Mpwu onnate nocne 01.09.2013
[Ona generaTtos 39 000 py©. |:| 45 000 py6. |:|

[Ona noKnag4YnKoB (goknasgsl HepeknaMHOro xapakrepa,) 17 000 pyb6. D 19 000 pyb6. D
XapakTep foknaja onpeaenseT nporpaMmHbIF KOMUTET KOHpepeHUUn

Mpun peructpaymm 3-x u 6onee y4acTHUKOB OT OAHOU opraHu3aummn ckuaka 7%

PerncrpaunoHHbIN B3HOC C OQHOIO YenoBeKa 36 270 pyb. |:| 41 850 py6. |:|

[Ans yyacTHUKOB KoHpepeHumi 2009-2012 rr. ckuaka 5%

PerncrpaunoHHbIZ B3HOC C OQHOIO YeNoBeKa 37 050 pyb. I:l 42 750 py6. I:l

PerMCfpaL{MOHHbII;I B3HOC BKJTIOHaeT. y4acTme gesieraia B TeEXHNYeCkKnx ceccusx, KO(;bE-6p@V7K8X, o6egax, Y>XKVHax, se4epHemM
rnpuieme, rioceLleHmre BblCTaBky, a Tak>Xke pa3farto4yHble Matepualibl KOquepeHLlMM v ripeseHtauyi 4oKaa41KoB Ha flash-HocuTtene.

[ns 3a04YHbIX y4aCTHUKOB 9000 py6. I:l
31.10-1.11.2013 - BbICTABKA TEXHOJIOTMN 1 OBOPYAOBAHMNSA KOMMAHUN-YYACTHWL,

3aka3 KoHdepeHL-cTeHba (3X2, ctaHaapT) 42 500 pyb6. |:|
Bce cymmbl Brirouaror HI(C

Moxanyncra, ykaxute hopmaTt y4acTus n cymmy BbibpaHHoOro Bamu permcrpaLMmoHHOro B3Hoca:

®opmat Cymma

Cnywatenb ceM1Hapa

[enerat KoHpepeHLmn

[enerat KOHpepeHUMn-40KTag4mK

3a04HbIN y4aCTHUK KOHDepeHLn

DKCMOHEHT BbICTAaBKM

XenaeTe nu Bbl 3abpoHMpoBaTh HOMeP B r-Lie «Aspoctap»?  OA |:| /HET |:|

(yka3aTb paTbl 3ae3ga/Bble3fna, TUM HoMepa)

3anonHeHHyto dopmy otrnpasbTe no dakcy + 7 499 788 91 19 unu no sanekTpoHHOM nouTe cttimes@cttimes.org
JltoGble BOMpoOCkI MO y4acTuio B ceMUHape, KoH(epPeHLMN U BbICTaBKe Bbl MOXETE 3a/laTb, OTNPaBMB cO0OLIeHNe
Mo 31eKTPOHHOM noyTe cttimes@cttimes.org nnu no3soHms no TenecdoHy + 7 916 512 70 54




APPLICATION FORM
14t International Scientific and Practical
COILED TUBING AND WELL INTERVENTION CONFERENCE

October 30 — November 1, 2013
Aerostar Hotel, Moscow, Russia (Leningradskiy ave. 37, bld. 9, “Dinamo” subway station)

Please, fill in the application form. *Mandatory fields

Bl = 1o A\ = T 4TSRS
Eal 210 1\ T [OOSR
il 20 T 1 1o o OSSOSO
*Company
Bl 20111 o OO

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

30.10.2013 - EDUCATIONAL WORKSHOP
Registration fee If paid before 01.09.2013 If paid after 01.09.2013

$550 |:| $600 |:|

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

31.10-1.11.2013 - CONFERENCE

Registration fee If paid before 01.09.2013 If paid after 01.09.2013
For delegates $1290 |:| $1490 |:|
For reporters (Non-advertizing reports) $540 D $600 D

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 $1190 |:| $1380 |:|
The participants of the conferences in 2009-2012 have a 5% registration discount
Registration fee for one person $1220 |:| $1410 |:|

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

For correspondent participants $300 |:|

31.10-1.11.2013 - EXHIBITION OF TECHNOLOGIES AND EQUIPMENT OF THE MEMBER COMPANIES

Order of the conference stand (3X2, standard) $1500 |:|
All prices include TAX

Please, select your participation option and registration fee:

Option Price

Workshop attendee

Delegate of the conference

Delegate and reporter of the conference

Correspondent participant of the conference

Exponent of the exhibition

Would you like to book a room in Aerostar Hotel?  YES |:|/ NO |:|

Please, send the completed form by fax + 7 499 788 91 19 or by e-mail cttimes@cttimes.org
If you have any questions concerning your participation in the workshop, conference or exhibition,
please send a message by e-mail cttimes@cttimes.org ordial +7 916 512 70 54




HIMN «PocTYKrexHonormm»

HOM «PTT»

Be36apuToBan TAHKENas XXKUAKOCTb
Crc-18 nnotHocrtbio 1600, 1800

n 2100 xr/m3 gna GypeHus,
3aKaH4YMBaHUA U PEMOHTA CKBa)KUH

r. KpacHopap, OTJINMMTEJIbHbBIE OCOBEHHOCTWN «Crc-18»n:
Ten./dakc: ~ 5

+7 (861) 278-22-69, * OTCyTCTBME TBEpAoMn asbl;

278-22-89, * COXpaHeHMe KOMNeKTOPCKNX CBOMCTB

278-22-33, NpPoAyKTUBHOIrO Njiacta v ebuta CKBaXkuH;

(988) 240-70-10

mail@npprtt.ru ¢ KpaTHOe yBenuieHue ycnewHocTv

Www.npprtt.ru onepauyvin no ycTaHOBKE 1 PEMOHTY BHYTPUCKBA)XMHHOIO

o6opyaoBaHUsA, 0COGEHHO B rNy0OKMNX CKBaXKMHAX;
* 3HAYUTEeNbHOE CHUKEHUE 3aTPaT Ha NPUroToBNIeHNE;
* HU3KaA TeMnepaTypa KpUcTanim3alum pacTBopoB.

TEXHMNYECKME CBOMCTBA YXM1KOCTU HA OCHOBE KOMMO3ULIUU «CIrC-18»

MNOTHOCTD, ki /v L BN L. T 2 B B MR Y e e s cdsen mammsn e s e rsennstansansannnssnses BO00-2 100
CKOpOCTb KOPPO3UN TPYOHOW cTanu rpynnbi «» npu 125 °C, MM/TOA. .........cvne.-....MleHe€ 0,125
Koadpmumenr BOCCTaHOBNEHUA npouuuéemocrvn, /ol ... .cffn. ... .. o R ERURRRRRE T bonee 90
YCNOBHAS BAZKOCTE T700/500, ..\ t-bvecsnis b tersessessssessesssesssesssssssssssssssesseessesssssesssssens120-180
Lo e e L T o Ny T L, B e e 1
MokasaTenb yBNAKHAOLEN CNOCOOHOCTM MO, CM/U.....coremuirmrermnnssmmmennnssrm s smnmssnsnsmsnsanssnnens-0,05
KoMno3nuns «Crc-18»

ycreLHo NpMMeHsieTcsl B HehTAHBIX

W Fa30BbIX CKBaXXMHaX MECTOPOXAEHWUI
3anagHon Cubupu Ans BbINOAHEHUS
creayowux onepaumi:

° rnyweHue

* UCNbITaHUe

* nepcdopauun | Ik

®* KOHCepBauusa e ' ‘(J"
W i
‘|III,€I’|
. i

NMoceTuTte cTeHA HalLen
KOMMAaHUM Ha BbICTaBKe
«HE®DTb 1 TA3-2013»!
MaBunboH 1, ctreHp A623.
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e[lepesogHukn ans 6eamydToBOn ANMHHOMEPHOW TPYDbI

* KnanaHbl obpaTtHbie

* PazbeguHUTENN aBapuUiHbIe

*[lepeBOAHNKW Pa3NUMYHOro Ha3Ha4eHns

® JIOBUNbHbBIN UHCTPYMEHT

e LleHTpaTopbl MEXaHUYECKKUE U rTMapaBnuyeckue
* Tpybope3ku rugpomexaHmyeckue

eHacagku pa3mbiBOYHbIE

e Ckpebku mexaHuyeckue

* fiCCbl MEXaHUYeCKne U rmngpaenuyeckume

e [liTaHru rpy3oebie

* KOMNAeKT MHCTPYMEHTa Ans NnogbemMa aBapuinHon Tpybbl

e KnanaHsl UMPKYNALMUOHHbIE
s CneuunanbHbii UHCTPYMEHT

a—

o - -

PasmepHbIA pAA MHCTPYMEHTA NO3BONSET NPOM3BOAUTL
OCHOBHOM CNEKTP TEXHONOrMYecKux onepayui
C MCNONb30BaHWEM KONTIOOMHIOBbIX YCTAHOBOK

000 «HNN «PocT3KrexHonoruu», . KpacHop
Tenedgon: (988) 240-70-10;

TenedoH, (axc: (861) 278-22-69,
278-22-89, 278-22-33 [
www.npprit.ru;

E-mail: mail@npprtt.ru

NMoceTurte creHa Haluen
KOMMaHUN Ha BbICTaBKe
«HE®DTb N1 TA3-2013»!
MaBunboH 1, ctreHa, A623.




LEARNING FROM YESTERDAY
DISCUSSING TODAY
FLANNING FOR TOMORROW

2013-2014

KANEHOAPb MEXMAYHAPOAHDbIX

HEDTEIA30BbIX

BbICTABOK U KOHOEPEHLWA ITE

‘A S5-a MEXAYHAPOOHAA BBICTABKA 3-8 MEMOYHAPOOHAR KOHDEPEHLIWMA
i «HE@TE W TA3 KOrA POCCHM 4 «HEDTh M FAZ APKTHKEW=
(b, (pawee GAS RUSSIA v PETROLEUM) t 25 - 26 pespann 2014

3 -5 cenTAbpna 2013
SOUTH AUSSIA AROG Crasawrep, Hopserun
CIL & GAS KpacHopap, Poccua ®

MEXOYHAPOOHAR KOHOEPEHLIMA 14-n YKPAMHCKAA MEXYHAPOQHAR
«HE®Tb W FA3 BOCTOYHOTO CPEAMEMHOMOPBA» BbICTABKA «MHTEPHE®TErA3»
o 10- 11 cenwrnbps 2013 19=21 mapra 2014
meoiTERranean  Madoc, Kunp Wrrestegreres  [WEB, YKpaMHa
DiL & GAS
MEXOYHAPOAHbIA NPOOECCUOHANBHBIA DOPYM 13-a TYPELIKAR MEKOYHAPOOHAR
« oosaLonagas  “HEDTb w A3, KALPOBbIE PECYPChbin KOH®EPEHLIMA W BLICTABKA «HEDTb M FA3»
ST 1011 cenrabpa 2013 9 - 10 anpenn 2014
Amcreppam, Hugepnawao TUROGE  Awxapa, Typuma
21-r KASAXCTAHCKAR MEXAYHAPOAHAR 18-a Y3BEKUCTAHCKAR MEXAYHAPOOHAR
BbICTABKA M KOHOEPEHLMA «HEDTb W FA3» BbICTABKA M KOHOEPEHUMA «HEDTb W FA3s
1- 4 okTAGps 2013 _oufi 13-15man 2014 _oufi
KIOGE  Anmarbi, Kasaxcrau Hapecad oGU Tawxewr, Yabexucran e~
4 ) ) 5-i1t MEAYHAPOLHBIA MA30BbIA
% 8-n EBPASMIACKMIA ®OPYM KAZENERGY . KOHIPECC TYPKMEHUCTAMA
FNy  8-9 oxabpa 2013 T6C 20 - 22 man 2014

G AcTtana, KaszaxcraH Awxabag, TypkmeHucTaH

21-a AJEPBARILKAHCKAR MEMIYHAPOLHAR

22-i MWPOBOWM 3HEPTETUMECKWA
BbICTABRA W KOHQEPEHLWA

KOHIPECC W BLICTABKA <HEGTH W FA3 KACTMA:
13- 17 okTabpsa 2013 caspay 3 6WoHA 2014 Ufi
Tary, KOwnan Kopen oL & cas  baky, AzepGaigman

B-n KASAXCTAHCKAR PETMOHANDHAR BbICTABKA
«HE®Th, FA3, UHOPACTPYKTYPA MAHIMCTAY

AVETAL 5 -7 wonbpa 2013
OIL & GAS !mrr Kazaxctan

21-ih MWPOBOW HEQTAHOW KOHIPECC W
BBICTABRA 21 WPC

15-19 mioHna 2014
Mockea, Poccun

18—a MEMOYHAPCOHAR KOHQEPEHLWA MERMOYHAPOOHAR KOHMEPEHLIMA

boc.r «HED@Th W FA3 TYPEKMEHWCTAHA® «HE®Tb W TA3 BOCTOYHOW ADPHUKM»

19 - 21 HoabGpa 2013 MioHb 2014

EAST AFRICA
Awxabag, TYypKMeHWCTaH OlL 8 GAS Aap-ac-Canam, Tavzanua

’ ITE MOSCOW ITE GROUP PLC E E
T +74959357350 T +44(0) 207 596 5000

E oil-gas@ite-expo.ru E oilgas@ite-exhibitions.com Eﬁ'




26-28 utons 2013 roga B MOCKBE HA TEPPUTOPUI
IIBK «®xcnoneHTp» ToproBo-npOMBIIIJIEHHAS [TAJ1aTa
Poccurickor depepanyn COBMECTHO C 3AO «DKCIOLEHTP»
IPOBOJAT 4-10 MEXAYHAPOAHYIO KOH(DEPEHIIUIO TTO
AKTYaJIbHBIM BOIIPOCAM MHHOBALIMOHHOI'O PA3BUTHUS
Hedrerazoson orpaciau «9HEPKOH-2013».

Kondepennusa « ) HEPKOH» aBnseTcs rmnar@opMon
HOBBIIIEHUS TPO(MECCUOHATBHON KBATU(PUKAIIUU U 3HAKOMHUT
CHELNAIUCTOB C UHTEJUIEKTYAIbHBIMU PA3PA0OTKAMHU
B O6JIACTH TEXHUYECKOTO PETYIMPOBAHUSA, PA3PAOOTKHU
MECTOPOXKIECHUHN C TPYAHOU3BICKAEMbIMU 3aI1ACAMU U
MOBBIIEHUS 9(PPEKTUBHOCTH HEPTAHOTO CEPBUCA.

ITporpamma OHOM U3 OU3HEC-CEKIIMNU KOH(PEPEHITUHN
(POPMUPYETCA MO, STUIOH HAYYHO-TIPAKTHYECKOTO )KYPHAJIA
«BpeMs KONTIOOMHTIa». BusHeC-ceKIus «COBPEMEHHDIE
TEXHOJIOI'MH U TEXHUKA JUIS PA3paO6OTKH MECTOPOXKICHUI HA
TTO3/THELT CTAIUM» 3ATUTAHUPOBAHA Ha 26 nioHs 2013 rofia B

CuHeM 3aiie maBuiiboHa Ne 2 IIBK «®xkcnionienTp». Havano B 15.30.

[Iporpamma 6HU3HEC-CEKITUU:

«TexHOIOrnu ¥ O60PYAOBAHUE IS AKTUBU3AIIUH BBIPAOOTKH
TPYAHOU3BJIEKAEMBIX 3AI14COB YITIEBOJOPOAOB B besopyccun».

CepebpeHHUKOB AHTOH BalepbeBUY — INIABHBIN HHKEHED —
3aMECTUTENb AUPEKTOPA IO JOOBIYe He(PTHU PVTI
<« TpOU3BOACTBEHHOE OOBEANHEHUE «BETOPYCHEMDTH», KT.H.

«KoHuenmus pa3suTHUs KOJTIOOMHI'OBBIX TEXHOJIOI'UH B PYTI
[ TpOn3BOACTBEHHOE OOBEAMHEHUE «BETOPYCHEDTDH.

TpeThakoB IMuTpuil IEOHNIOBUY — MHKEHEP-KOHCTPYKTOD
J1260PaATOPUN PA3PAOOTKH CKBA)KMHHBIX TEXHOJIOIUH U
n106e191 He(h1U PYTT JIpOU3BOACTBEHHOE OOBEAUHEHHE
«benopycHEPTD».

«COBpEMEHHBIE TEXHUYECKUE CPEJICTBA IS HATIPABIEHHOIO
KOJITIOOMTHI'OBOI'O OYPEHMS CKBAKHH, B TOM UMCJIE B YCJIOBUSIX
JIETIPECCUU HA IIPOAYKTUBHBIN IIJIACT».

[Tupu MBaH JIpOHOBUY — 3aMECTUTEND IUPEKTOPA
C3AO «HosuHKa», 'pymnirma U/

JIpUNIATCKUN TOJIUTOH UCIIBITAHUA U A TAITUNA
TEXHOJIOI'MH NTOBBIIEHUA HEPTEOTAAYHN IVIACTOBY.

CepebpeHHUKOB AHTOH BajiepbeBUY — IVIABHBIN HHKECHEDP —
3AMECTUTEJIb JUPEKTOPA IO JOObIYE HePTU PYTI
<« IpOM3BOJICTBEHHOE OObEIMHEHNE «beNOPyCHEMTh, KT.H.

«COBpPEMEHHOE OO0OPYJOBAHME /151 OYPEHHS U PEMOHTA
CKBA’KHH B YCJIOBUAX F'OPHBIX BEIPAOOTOK>.

[Tupu MBaH JIpOHOBUY — 3aMECTUTEND IUPEKTOPA
C3AO «HosuHKa», 'pynina OU/I,

7151 TOro 4TO6BI IPOCIYIIATD ITH JOKIA/bl, HEOOXOIUMO
CTaTh Y4aCTHUKOM KOHpepeHInU « ) HEPKOH-2013». B 3TOM
T'O/ly CIIEITUAJIUCTHI OTPACTH UMEIOT YHUKAIBHYIO BO3MOXKHOCTD
Y44CTBOBATH B KOH(PEPEHIINU HA JILIOTHBIX YCIIOBUAX — 6€3
YILIATBI PETUCTPAIIMOHHOI'O B3HOCA.

Ecnu Byl elie He 3aperucTpupoBaInucCh, Bol MOXETE IIPOMTU
PErUCTpPaIUIO, 3AII0JIHUB COOTBETCTBYIOUIYIO (DOPMY HA
O(PHULIMAIIBHOM CayiTe
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4% International Conference on Innovative
Development of Oil and Gas Sector “ENERCON-2013”
will be held in Expocentre, Moscow on June 26-28,

2013. The event is organized by CJSC Expocentre and
the Chamber of Commerce and Industry of the Russian
Federation.

ENERCON Conference is a platform for upgrading
of professional skills, which familiarizes oil and gas
specialists with smart developments in the field of
technical regulation and development of hard-to-recover
reserves, as well as increase of oilfield service efficiency.

One business session of the Conference is formed
under the auspices of Scientific and Practical Coiled
Tubing Times Journal. Business session “State-of-the-
art Technologies and Equipment for Mature Assets
Development” is scheduled to open in Blue Hall of
Pavilion 2 (Expocentre, Moscow) on June 26, 2013. The
session opens at 3:15 p.m.

Program of the business session:

“Technologies and equipment for intensification of
hard-to-recover hydrocarbon reserves development in
Belarus”.

Serebrennikov Anton Valerjevich — Ph.D., Chief
Technology Officer, Deputy Director, Oil Production,
RUP PO Belorusneft.

“Concept of coiled tubing technologies development
in RUP PO Belorusneft”.

Tretjakov Dmitriy Leonidovich — Design Engineer, the
Laboratory of Downhole Technologies Development and
Qil Production, RUP PO Belorusneft.

“Up-to-date facilities for directional coiled tubing
drilling of wells, including underbalanced CT drilling”.

Pirch Ivan Yaronovich, Deputy Director, CJSC Novinka,
FID Group.

“Pripyatskiy site for testing and adaptation of enhanced
oil recovery (EOR) technologies”.

Serebrennikov Anton Valerjevich — Ph.D., Chief
Technology Officer, Deputy Director, Oil Production,
RUP PO Belorusneft.

“State-of-the-art equipment for drilling and repair of
wells under conditions of mine openings”.

Pirch Ivan Yaronovich, Deputy Director, CJSC Novinka,
FID Group.

If you want to attend this business session, you need
to become a participant of ENERCON-2013 Conference.
This year, oil and gas professionals have a unique
opportunity of participation in the Conference on
favourable terms (with no registration fee).

If you are not registered yet, but have such an intention,
you can visit the official website of the Conference

and fill in the corresponding
registration form.



Poccusa, MockBa, LleHTpanbHbIN
BbICTABOYHbIN KOMMNEKC «DKCMOLEHTP»

4-9 MEXKAYHAPOAHAA KOH®EPEHLINA

SHEPKOH 7,

AKTYAJIbHbBIE BOMPOCHI
MHHOBALIMOHHOI'O PA3BUTHUSA
HE®TEFA30OBOW OTPACIMU
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www.enercon-ng.ru

Ten./dakc: +7 (495) 921-350
enercon@promexpogroup.ru



HOBBIC N30dHMA

HAYYHbIN XXYPHAI

<T’EXHOJIOI'MH JOBbIYH 1 UCITIOJIb3OBAHH A
YIJIEBOJOPOJOB> — 3/IeKTPOHHBIN HAYYHBIA XKy PHAJI,
KOTOPBIH OYZIET BEIXOANTD €XKEKBAPTAIBHO (4 pa3a BTO/) HA
rnoprajie Www.oilring.ru, cCo3JaHHOM /151 QOPMHUPOBAHUS
WHHOBAIIMOHHOU CPeibl HE(PTETA30BOM OTPACIU B
BUPTYAJIbHOM IPOCTPAHCTBE.

JKypHa1 npu3BaH OCYHMIECTBIAT MH(POPMAITMOHHYIO
HOAAECPKKY UJIEU CO3aHM I HOBBIX MEXAHU3MOB
B3aMMOJICUCTBUS OU3HECA, HAYKU 1 I'OCYIaPCTBA B PAMKAX
TEXHONOrn4ecKor mnardopmsl (TT1) «TexHonoruu 100b191 1
HCIOJIb30BAHM YITIEBOJIOPOJIOB», OOPA30BAHHOI 10 PEMIEHHIO
TIpaBuTENBCTBEHHON KOMUCCHH ITO BBICOKMM TEXHOJIOTHUAM U
WHHOBAIHSIM.

W3paHne HaIPaBIeHO HAa TH(POPMHUPOBAHUE IIHPOKOHU
LIEJIEBOU aYAUTOPUH O PEATU3ALUH UHHOBAIIMOHHON
MHOJIMTHUKU B OOIACTH JOOBIYN U UCIIOIb30BAHUS
YIVIEBOJIOPO/IOB: CO3JAHUS COBOKYITHOCTH IIPOPBIBHBIX>
3HEProa(pPPEKTHUBHBIX U PECYPCOCOEPETAIOIMMUX TEXHOIOT U,
(POPMUPYIOMNX HOBBIE PBIHKH BBICOKOTEXHOJIOTMTYHOM
OPOAYKIIUH U YCIYT B HEPTEra30400bI4€e, HE(PTErA30BOM
MAaIITMHOCTPOEHNH, TPDAHCIIOPTUPOBKE U 3(PHEKTUBHOM
HCIIOJIb30BAHHH YIJIEBOJOPOIHBIX PECYPCOB.

I1aBHBINA pEJAKTOP KYPHAJIA — IT€HEPAJIbHBIN JUPEKTOP
OAO «3apy6exnedTh> C.U. Kyapsmos. CTpaTEruuecKkoe
PAa3BUTHE HATIPABIAET PEAAKITMOHHBINA COBET, B COCTAB
KOTOPOT'O BXOJAT ABTOPUTETHENIIIHE IIEPCOHBI OTPACIIH:
BU/IHBIE YYE€HbIE, DYKOBOAWUTEIN KPYITHBIX KOMIIAHU,
npeacrasutenu Munasnepro Poccnn. Ilpencenarenn
PENAKIIMOHHOIO COBETA — aKaJleMUK PAH, nupexTop
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'HYDROCARBON PRODUCTION
AND USE TECHNOLOGIES'

B nonxy ompacnesoix u3oanuti npubwsiio!

Industry publications bave one more addition!

‘HYDROCARBON PRODUCTION AND
USE TECHNOLOGIES?’ is an electronic science
magazine to be issued on a quarterly basis (4 times
ayear) at www.oilring.ru — a website created to
provide innovation environment for oil and gas
industry in cyberspace.

The magazine’s aim is to provide informational
support to the idea of creating new mechanisms of
business, science and state cooperation within the
Technology Platform ‘Hydrocarbon Production and
Use Technologies’ which was set up by the decision
of the Governmental Panel on High Technology
and Innovation.

The publication aims to inform wide target
audience about the implementation of the
innovation policy on production and use of
hydrocarbons: aggregating breakthrough energy
efficient and energy saving technologies that create
new markets of high-tech products and services
in oil and gas production, oil and gas engineering,
transportation and efficient use of hydrocarbon
resources.

The magazine’s chief editor is Mr. Sergey
Kudryashov, general director of the open
joint-stock company ‘Zarubezhneft’. Strategic
development is supervised by the editorial board
comprised of most competent personas in the
industry: renowned scientists, directors of major
companies, representatives of the Ministry of



HuctuTyTa npobieM HedTu U raza PAH A H. IMUTPUEBCKIH,
3aMECTUTEID IIPEACENATENA PEAAKLIMOHHOIO COBETA — IIEPBBIN
MIPOPEKTOP IO CTPATErHUYECKOMY Pa3BUTHIO PI'Y HE(pTH 1 Ta3a
uM. .M. I'y6kuHa, npodeccop M.A. CHIHUH.

TemaTnka >)KkypHajia BeCbMa MHUPOKA. Kaxk b1 HOMEp
OTKPBIBAETCSI pYOPUKON «I€XHOJIOrHsI», B KOTOPOU JAETCS
ONHCAHME OJHOM U3 HOBEUIINUX Pa3paboTOK. [ToCTOsIHHEBIE
pyopukH «[TIOUCK U pa3BeIKa», «<BypeHne u 06yCTPOHCTBOY,
«JIo6b14a», «VTHTEHCU(PUKAITUS IPHUTOKA», «METO/IbI
[THIT>, «TpaHCOOPTHPOBKA U XPaHEHHE», I lepepaboTKa
U HE(PTEXUMUS> HE TOJIBKO OXBATBIBAIOT MIPAKTUYECKU
MOJIHBIY CIIEKTP MTPOOIEMATUKU HE(DTETA30BOU OTPACI,

HO U C(POKYCUPOBAHBI HA HOBEUIIUX TEXHOJIOTUAX B 3TOM
pAnyY, Ha TEXHUYECKUX MHHOBALUAX U IPOPBIBHBIX HAYYHBIX
UCCJIENOBAHUAX. B 1os1e 3peHus u3faHus PexXe BCEro
OTEYECTBEHHBIE Pa3paboTKU. OCOO0E€ BHUMAHHUE Ky PHA
HAMEPEH YAEIATD MOJIO/IBIM YUYEHBIM, KOHCTPYKTOPAM,
HHXXEHEPAM — Oy[yIIEMY POCCUIICKON HE(PTETA30BON MBICJIN.

HHdopMaLys O BBIXOE KAXKJOI0 HOMEPA XKypPHAIA
OYZET PACTIPOCTPAHATHCS ITYTEM HIUPOYAKNIICH a/IPECHOM
JIEKTPOHHOU PACCBUIKU ITO IEPCOHAIBHOMY CITUCKY.
B unce afpecaToB — PEKTOPHI M CAMBIE AaBTOPUTETHBIE
CHEUAINCTHI BEAYIINX HE(PTETA30BBIX By30B Poccuy,
pykosogurteny BUHK, NX TO4epHUX KOMIIAHUM,
PYKOBOAUTENN HE(PTECEPBUCHBIX U ITPOU3BOAAIINX
HedTErazoBoe 060PyIOBAHUE KOMIIAHU, IPEIIIPUSITUH,
OCYIIECTBJIAIOMUNX TPAHCIIOPTUPOBKY HEPTENPOAYKTOB U
HeTenepepadboTKy, HEPTETA30XUMHUYECKUX IPEATIPUATHII,
JUPEKTOPA TPOPUNBHBIX UCCIEOBATENBCKUX, IPOCKTHBIX 1
BHEJPEHYECKUX CTPYKTYP.

DIEKTPOHHBIN )KyPHAJI «J€XHOIOTUU TOOBIYU U
UCIHOIb30BAHUA YIVIEBOAOPOLOB> B CAMOM CKOPOM BPEMEHU
OyZET BKJIIOYEH B [IEPEYEHD BEAYIINX PELIEH3UPYEMBIX
HAYYHBIX )KyPHAJIOB ¥ U3JAHUU, B KOTOPBIX JJOJKHBI OBbITh
ONnyOIMKOBAHBI HAYYHBIE PE3YJIBTATHI JUCCEPTALIAIT HA
COMCKAHHUE YIEHOM CTENEHHU JIOKTOPA U KAHIU/ATA HAYK,
YTBEPKAEHHBIN IPE3UINYMOM BBICIIEN ATTECTAITMOHHOMN
KOMHCCHH MUHHCTEPCTBA OOPA30BAHUS 1 HAYKU POCCHUIICKOM
Penpepanyu (BAK).

ITpuriamaeM BaC CTaTh YUTATEISIMH, A EITIE JIYUIIE —
YJIEHAMH aBTOPCKOTI'O AKTHBA HOBOT'O AJIEKTPOHHOT'O
HAy4YHOT'0 )XypHasa <eXHOJIOrnU JOOBIYH 1 UCIIOTb30BAHUS
YITIEBOJIOPOIOB».

Bosnee noopobHYy0 UHPOPMALUIO MOHCHO HALLMIUL
Ha nopmane www.oilring.ru.

Bauiux nucem peoarijus soen no aopecy
oilring@oilring.ru.

Energy of Russia. The chair of the editorial board
is a member of the Russian Academy of Sciences
and director of the RAS Institute of Gas and Oil
Mr. Anatoly Dmitryevsky; deputy chair is the first
deputy rector of strategic development at Gubkin
Russian State University of Oil and Gas professor
Mikhail Silin.

The magazine covers a wide range of topics.
Each issues starts with the column ‘Technology’
giving the description of one of the newest
developments. Magazine’s standing columns
‘Prospecting, ‘Drilling and Installation, ‘Extraction,
‘“Well Stimulation,” ‘Production Enhancement
Methods, “Transportation and Storage’ not only
cover practically the whole range of issues related to
the oil and gas industry, but also focus on technical
innovations and breakthrough scientific research.
The magazine mainly places emphasis on domestic
developments. Special attention will be paid to
young scientists, developers, engineers — the future
of the Russian oil and gas thinking.

Information about each new issue will be
disseminated by very extensive targeted e-mailing
using a personalized list. The addressees will
include rectors and most influential specialists of
the leading oil and gas universities and institutes
of Russia, directors of vertically integrated
oil company and their subsidiaries, directors
of oil service companies and oil equipment
manufacturers, oil product transportation and
processing companies, oil and gas chemical
companies, directors of specialized research,
design and commissioning organizations.

The electronic magazine ‘Hydrocarbon
Production and Use Technology’ will shortly be
included in the list of the leading reviewed science
magazines and publications which will publish
scientific results of doctorate and candidate
dissertations approved by the presidium of the
High Attestation Commission of the Ministry of
Education and Science of the Russian Federation.

We invite you to become readers and, better so,
authors of the new electronic science magazine
‘Hydrocarbon Production and Use Technologies.’

You can read more at www.oilring.ru.

You can send your letters to
oilring@oilring.ru.
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[IEPCIIEKTUBDI

HIGH-TECH OIL AND GAS SERVICES
ON THE CUTTING EDGE

4K O6y/IET PA3BUBATHCS BBICOKOTEXHOJIOTUYHBIH
HedTera3osbiil cepsuc B Poccun u CHI' B
JIVDKAUIINE TOAbI? KaKne CEerMEeHThI PIHKA
OKaXyTCA B TpeHJe? KaKkne TEXHOJIOTUH OynyT
OCOBEHHO BOCTPEOOBAHBI?

AHaIMTUYECKAA I'PYIIIIA XKypHAJIA «Bpems
KOJNTIOOMHTI'A» TTONBITATIACh HAMETHUTD OTBETHI
Ha AKTYaJIbHBIE BOIIPOCEI O COBPEMEHHOM
BBICOKOTEXHOJIOTHYHOM HE(PTETA30BOM CEPBUCE
Poccuu u apyrux crpan CHI, gacto 3azaBaeMble
KOHCYJIBTAHTAM U YWIEHAM PEAAKIIMOHHOTO COBETA
NPOEKTA «BpemMs KONTIOOUHTIA» YUTATENAMU
OJJHOMMEHHOTO )KYPHAJI4, TIOCETUTEIAMHU OPTAIA
www.cttimes.org 1 y9aCTHUKAMHU €XETOJHOM
MeXXAyHApOAHOM HAyYHO-TIPAKTUYECKOM
KOH(epeHIINU «KONTIOONMHI'OBBIE TEXHOJIOTUU U
BHYTPUCKBAKUHHBIE PAOOTEI>.

Kpusuc 2008 roga, K C4aCThIO, OCTAJICS TO3AIH.
LIeHbl HA HE(PTH JEPIKATCA BBIIIE CTOAOJLIAPOBON
«BATEPIUHHNM>, UTO ONPENEIAET CIPOC HA
Ka4E€CTBEHHBIA HE(PTETA30BbIA CEPBUC, B TOM YHCJIE HA
YCJIYI'A CETMEHTA hi-COSt — JOPOTOCTOSINE ONEPALTUHU
(KONITIOOMHT, MHOrOCTAaJMHHBII ['PIT, HannpaBieHHOE
OypeHue, pauaabHOE BCKphITHE 11acTa, T'YC ¢
T'MOKOM TPyOOI U T.I1.)

ITo o1leHKaM 3KOHOMHCTOB, 0O'bEM
HedTecepBUCHOTO phiHKA Poccun u CHI' B
2011 rogy B JEHEKHOM BBIPAKEHUU COCTABUII OKOJIO
$20 mupa, B TOM uncie peiHOK Poccum — $15,23 mipg,
Kazaxcrana — $1,8 mapa, Azep6aiimxana — $0,9 mupg,
Typxmenucrana — $0,52 mips. Bo Bcex 6e3
HUCKJIIOYEHUA CTPAHAX HAOIOAAETCA POCT IO
BCEM OCHOBHBIM CEI'MEHTAM PBIHKA (bypeHue,
neMmentTuposanue, TKPC, T'MC, 6ypoBbI€ paCTBOPHI,
CEMCMUKA U T.J1.), OBHAKO B PA3HBIX I'OCYAAPCTBAX
CYIIECTBYIOT 3HAYUTEJIbHBIE OTIIMYUSA B TDEH/[AX.

Tak, B Poccum oxuiaeTcss MHTEHCUBHOE OCBOEHHE
MECTOPOXKAEHHUI YIJIEBOJOPOAOB, PACTIOIOXKEHHBIX
B BocTOuHOI CHOMPU U HA ADKTUYECKOM 1Ieabde,
XOTsI OCHOBHBIM HE(PTETra30/100bIBAIOIINM PETHOHOM,
110 BCEY BUJMMOCTH, OCTAHETCA 3anaaHas Cubups.
Pa3BuTHe HOBBIX MECTOPOXKAEHNHN 3HAYUTEIBHO
YBEJIUYUT CEIMEHT OYPEHUSA, 4 CTAPBIE PETUOHBI
NOTPEOGYIOT IMMNPOKOTI'O IPUMEHEHH A BCEBO3MOKHBIX
MmeTonoB ITHIT.
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what direction will high-tech oil and gas

services in Russia and CIS develop in the

upcoming years? What market segments
will be in the trendline? What kind of technologies
will be most demanded?

Analytical group of Coiled Tubing Times journal
sought to find answers to the questions that are
most frequently addressed by the readers of the
Coiled Tubing Times journal, visitors of
www.cttimes.org website and participants of the
Coiled Tubing Technologies and Well Intervention
International Conference to the consultants and
members of the editorial board of the Coiled Tubing
Times project.

Luckily, we have moved beyond the 2008 crisis.
Oil prices stay above the hundred-dollar level and
that determines the demand for high-quality oil
and gas services, including those from the hi-cost
segment (coiled tubing operations, multi-stage
hydraulic fracturing, directional drilling, radial
completion drilling, CT-conveyed logging, etc.)

Economists estimate the size of the oil and gas
services market in Russia and CIS in 2011 at around
$20 bln, including the market of Russia — $15.23 bln,
Kazakhstan — $1.8 bln, Azerbaijan — $09 bln,
Turkmenistan — $0.52 bln. All the countries
experience growth of the main market segments
(drilling, cementing jobs, well servicing and
well workover, logging, drilling muds, seismic
operations, etc.), but the trendlines vary in different
countries.

For example, in Russia intensive development of
hydrocarbon fields located in the Eastern Siberia
and in the Arctic shelf is expected, however,
Western Siberia will apparently remain the main
oil- and gas-producing region. Development of new
fields will lead to expansion of the drilling segment
of the market, while mature hydrocarbon areas will
require wider use of various EOR techniques.

In Kazakhstan, Ukraine and especially in
Azerbaijan offshore fields will be under active
development. Alongside with the growth of the
market’s drilling segment in Kazakhstan, experts
predict increase in the demand for EOR operations
at mature fields. In Turkmenistan higher demand



B KaszaxcraHe, YKpauHe U OCOOEHHO AzepoaiiKaHe
MHTEHCHUBHO 6y1yT OCBAUBATbHCA MEIb(MOBLIE
MecTopoxaeHUsA. KpoMe Toro, aKCrepTel
IIPOrHO3UpPYIOT B KazaxcTraHe HapsAly C pPOCTOM
CeTMeHTa OypeHud cripoc Ha ycayry ITHIT Ha
CTapbIX MECTOPOXKIEHUAX. B TypkMeHucTane
HaME4aeTCsl POCT CIIPOCa Ha 6ypEHHE INTYOOKUX
CKBAXHH, 6prHI/IC CKB4’KHH B YCJIOBUAX AdHOMAJIBHO
BBICOKOI'O /1aBJIEHHU I, HAKJIOHHO-HAIIPABJIEHHOI'O
U FOPU3OHTAJIBHOT'O OYPEHUSL.
BBICOKOTEXHOJIOTUYHBIE OYPOBBIE
YCIYyTH OYAYT BOCTPEOOBAHBI U B
Y36€KHCTaHE — B TOM YHUCTIE
paguanpHOE 6ypeHune, OypeHUe
C IPOXOXKJEHUEM COJISTHOTO
MIPEIATCTBHU S, FOPU30HTAIBHOE 1
CBEPXINIYOOKOE OypeHHUE U OypeHUue
Ha Jenpeccun. B bemapycwy, roe
MO ABJIAIOIAS YACTh 3a11aCOB HE(DTHU

for deep-well drilling, drilling of wells under
abnormally high pressures, directional drilling and
horizontal drilling is expected. Hi-tech drilling
technologies will be sought after in Uzbekistan as
well, including radial drilling, drilling through salt
obstacles, horizontal drilling, ultradeep drilling
and underbalanced drilling. In Belarus, where the
majority of oil deposits are hard to recover, one
can expect the development of hi-tech oil and

OTpagHo, 4yTo B Poccnm Bce bonee BocTpeboBaHHbIM
CTAHOBMUTCA UMEHHO BbICOKOTEXHOJIOMMYHbIN HedTerasoBbin
CEPBUC, YTO KOHKYPEHTOCMOCOOHOCTL HE3ABUCUMbIX CEPBUCHBIX
KOMMaHMI Ha pbIHKE onpeaenseTcs Npexae BCEro BlageHnem
nepeaoBbIMN TEXHONIOMUSIMU 1 BbICOKOMPOAYKTUBHbLIM
MHOrogyHKLMOHaNbHbIM 060opyaoBaHNEM.

It is encouraging that hi-tech oil and gas services become more

orHOCUTCs K TpyaHOoM3snexaemen,  ANd more demanded in Russia, and that competitiveness of

CIEAYET OKUIATh PA3BUTHUA
OOJIBIIMHCTBA CETMEHTOB
BBICOKOTEXHOJIOTHYHOT O
HEPTETA30BOTO CEPBUCA, HO B
CPaBHUTEJIBHO HEOOJIBIIOM JEHEKHOM BBIPAKEHUU
BBHU/JIY CKDOMHBIX O6'bEMOB 3aJIEKEN. YKpanHa O6yIeT
HAIleJIEHA KAK HA [IOBBIIIEHUE U3BJIEKAEMOCTH 34ITACOB
CTAPBIX MECTOPOXKIEHUE HEPTH U I'a34, TAK U ITITABHBIM
00pPa30M Ha PA3BUTHUE TEXHOJIOTUH JOOBIYU
HETPAJULIUOHHBIX YITIEBOJOPOAOB — CJIAHIIEBOI'O
rasa, MaxTHOI'O METAH4, I'a34 INIOTHBIX KOJUIEKTOPOB.
DTO 3HAYUT, UTO 3/I€Ch OyJIET PA3BUBATHCA
TOPU3OHTAJIBHOE OypeHue ¢ nocaenyomum I'PTI.
OTpanHo, yTOo B Poccuu Bce 60s1ee BOCTPEOOBAHHBIM
CTAaHOBUTCS UMEHHO BBICOKOTEXHOJIOTUYHBIA
HEPTETA30BBIN CEPBUC, YTO KOHKYPEHTOCIIOCOOHOCTD
HE3aBUCHUMBIX CEPBUCHBIX KOMITAHWUH HA PIHKE
ONIPENEAETCA IIPEXKAE BCETO BIAJJEHUEM ITIEPEJTOBBIMU
TEXHOJIOTUAMH U BBICOKOIIPOAYKTUBHBIM
MHOI'O(DYHKIIMOHAJIbHBIM OOOPYIOBAHHEM.
OCHOBHBIM CETMEHTOM CEPBUCHOI'O PBIHKA BCEX
0€3 UCKJIIOYEHU S HE(PTEra30HOCHBIX CTPAH
CHT aBnsietTcsa 6ypenue. B Poccuu cermMeHT
IKCIUIyATALUOHHOI'O OyPEHUS COCTABIIET 28% OT
obuero oo’beMa priHKa. B Kazaxcrane cyMmMapHbId
CErMEHT IKCIUIYATALUOHHOIO U PA3BEJOYHOTIO
OypeHus 1OCTUT 34%, a B A3epbarKaHe U
TypKMEHHCTAHE AHAJIOTUYHAs HUdpa cocTaBuia 38%!
Ha BTropom mecte TKPC, cerMeHT, IpOYHO
VAEPKUBAIOIIUNA U3PALHYIO JOJIIO PeIHKA. B Poccun
ero ot cocraBuia 16%, a B Kazaxcraue — 12%
HEPTECEPBUCHOI'O IIUPOTA».
Heine B Poccun Ha TKPC npuxoautcs $2400 miH.
B 6mskaiinmme rofel 3TOT CEFMEHT OYIET pacTH
CO CKOPOCTBIO 5,7% (110 APYI'YM OLIEHKaM — 12%) B }

independent service companies is stipulated primarily by the
possession of cutting-edge technologies and highly-productive
multifunctional equipment.

gas services, which will be relatively small-sized

in monetary terms due to moderate volumes of

oil reservoirs. Ukraine will be focused both on
enhancing recovery from mature oil and gas fields
and on development of techniques to produce non-
conventional hydrocarbons — shale gas, coalmine
methane, tight gas. This means that in this country
horizontal drilling and fracking operations will be
developing.

It is encouraging that hi-tech oil and gas services
become more and more demanded in Russia,
and that competitiveness of independent service
companies is stipulated primarily by the possession
of cutting-edge technologies and highly-productive
multifunctional equipment.

Drilling will remain the main segment of the
services market in all the oil- and gas-producing
countries of the CIS. In Russia production drilling
accounts for 28% of the total services market size.
In Kazakhstan the overall share of production and
exploration drilling amounted to 34%, while in
Azerbaijan and Turkmenistan it is as high as 38%!

The segment of well servicing and workover
operations ranks second and takes quite a portion
of the market. In Russia it accounted for 16%, and in
Kazakhstan — for 12% of the oil services ‘pie’.

Currently $2,400 mln is spent for well servicing
an workover operations in Russia. In the
upcoming years this segment is expected to grow
by 5.7% (according to other estimates — by 12%)
annually. The number of jobs will be increasing }
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roj. KonmuuecTso onepanui oyger
YBEJIUYUBATBCSA HA 3,5—4% B TOZI.
CermenTt KPC yzxe BLIPOC

€ 29 100 onepanmti B 2004 rogy
710 39 350 onepanuii B 2011 rony.

B Poccn HabnoaaeTcs Bo3pacTaloLmi CNpoc Ha HEKOTopbIe
BUAbI BbICOKOTEXHONIOMMYHOIO peMOHTa: CNoXKHble PUP,
PEMOHTbI C (PUMEHEHMEM KONTIOOMHIOBbIX YCTaHOBOK.

Veamaunace u crommocts oneparpri,  RUSSIa faces an increased demand for certain types of hi-tech

TIOCKOJIbKY POCJIN IICHBI HA YCIIYI'U

workover operations: complicated squeeze jobs, workover

HO/IPA/IYMKOB, YCIOKHSATUCH PAGOTI, with the use of coiled tubing units.

HOBBIIAIACH TEXHOJIOTUYHOCTD,
UCIIOJIB30BAJIOCH 6OJIEE COBEPIIEHHOE OOOPYIOBAHHE.
IIporunosupyercs, 910 K 2015 rogy

B Poccuu 06bem cermenTa KPC cocTaBut $3710 MutH,
aTPC — $1745 muH. CieiyeT OTMETUTD TEHACHITUIO
pocTa croumocTtu onepanuiit KPC npu cTabuibHON
cronMocTu onepanuii TPC.

B Poccuun Ha6110j2€TCS BO3PACTAIOMUI CLIPOC
HA4 HEKOTOPBIE BUZbI BBICOKOTEXHOJIOTUYHOT'O
peMOHTA: CJI0)KHbIE PHP, peMOHTBI C IPUMEHEHHUEM
KONTIOOMHI'OBBIX YCTAHOBOK, KOTUYECTBO KOTOPBIX
B CTpaHe HblHE nIpeBbimaeT 200 eIuHMIL, IpudeM
nocnaegHue 12 1eT pocT 34€Ch e ObICTPEE, YEM B
cpefHeM 1o MUpyY. Hanbosee MHOTOYHUCIIEHHBIMHA
MaPKAMHM PACHONIATAIOT KOMIAHUU «CypryTHedTeras»
(25 yCcTaHOBOK), «['a31pOM OA3EMPEMOHT YPEHTOM»
(21), dllmombepxke» (11), «aznpom ITXT» (10),
«bamuedTh> (8) «TaTHEDTH> (8), BecTtop OBepcus
Xonaunrs» (7), Trican Well Servise (6), «[lypaedreras»
(6), Murerpa» (5).

OCHOBHBIE OITEPALH — OCBOEHHE CKBAKHH ITOCJIE
oypenus u I'PIT. PacteT 06’beM reopu3nIeCKUX
HCCAEJOBAHUMN CKBAKUH
C ITIOMOTIBHIO KOJTIOOUHTA.
ITpOBOIATCA U CIIOKHENIITNE
TEXHOJIOIMYECKHE OIEPALIIH,
BKJIIOYAs BOJJOU3OJIALIMOHHBIE
PaboTHl, UCIIOJIb30BAHNE
TEJIEMETPHUUECKHUX CUCTEM,
PaboTAOIMNX B PEKUME PEAJIBHOT'O
BPEMEHHU U 32PE3KY OOKOBBIX
CTBOJIOB HA OOJIBIINX IMYOUHAX. 3arpy3ka pJ1ioToB
cocTaBisieT B cpeaaeM 60—70 ornepariuii B MECSII,

YCTOUYUBBIN POCT AEMOHCTPUPYET U POCCUNCKUH
poiaok 3BC. B 2010 roay 66110 ipoBeieHO 1826
onepanui, a B 2011-m — yxe 1900. PocT cocrasui
4,4%. OCHOBHBIE UCTIOJITHUTEIN: KOMITAHUH
«CypryTtHedreras», C.AT. Oil, Weatherford. DxcriepTsl
OXXM/IAIOT B OIHKAMIIEE BpEMSI JUHAMUYHOI'O POCTA
Ha 3TOM MOJIOJIOM PACTYIIEM PBIHKE, XOTS U B YCIIOBUAX
MOCTENEHHOI'O COKPAIIEHUA 3(PHEKTUBHOCTH
OIlEPAL U 10 MEPE CYKEHUS (POHIA CKBAXKUH —
XOPOIINX KAH/IU/IATOB HAa IIPOBE/ICHUE TAKUX PAOOT.
[Tporuos npoxoaxu rnpu 3BC — 2681 ThIC. M
(2015 rog), nnu oxoso 500 onepauurii (8 2009 rogy
ObL10 TTpOBEieHO 1500 oneparuii). EMKOCTB cerMeHTa
cocTtasut $1280 maH (2015 rox).
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by 3.5-4% a year. Workover segment has already
experienced considerable growth from 29,100

jobs in 2004 to 39,350 jobs in 2011. The job costs
have also increased due to the increase in prices of
contractors’ services, sophistication of operations,
as well as due to improvements in the use of
technologies and application of more advanced
equipment. It is predicted that by 2015 the size of
Russian workover segment will amount to

$ 3,710 mln, and the size of well servicing segment —
to $ 1,745 mln. It is worth emphasizing that while
the cost of workover jobs is growing, the cost of well
servicing operations remains stable.

Russia faces an increased demand for certain
types of hi-tech workover operations: complicated
squeeze jobs, workover with the use of coiled tubing
units, with more than 200 of such units currently
available in the country. The number of CT units
in Russia has been growing much faster than the
global average over the recent 12 years. The largest
CT fleets operate in Surgutneftegaz Company

[opu3oHTanbHoOe BbypeHne, HECMOTPSA Ha BbICOKYO CTOMMOCTD,
CTAHOBUTCS OCHOBHbIM METOLOM UHTeHCUbUKaLMM AOObINK
BBUAY CTapeHUs MECTOPOXAEHUN.

Despite its high cost, horizontal drilling becomes the main method
of production stimulation due to maturation of the fields.

(25 units), Gazprom Podzemremont Urengoy (21),
Schlumberger (11), Gazprom UGS (10), Bashneft
(8), Tatneft (8), Westor Overseas Holdings (7),
Trican Well Servise (6), Purneftegaz (6), Integra (5).

The main jobs performed include well
completion after drilling and hydraulic fracturing.
The number of coiled tubing logging operations
is also on the rise. The most complicated jobs,
including water shutoff, use of online telemetry
systems and deep sidetracking, are performed
as well. Coiled tubing fleets do 60-70 jobs per
month on average.

Russian market of sidetracking also follows a
steady growth path. 1,900 jobs were done in 2011
compared to 1,826 jobs in 2010. This makes a 4.4%
growth. Among the main companies providing



T'opu30HTAIBHOE OyPEHME, HECMOTPS HAd BLICOKYIO
CTOUMOCTB, CTAHOBUTCSI OCHOBHBIM METOJIOM
MHTEHCU(PHUKALINUU JOOBIYH BBUY CTAPECHUSA
MECTOPOXIEHUMN. [TOCTENEHHO NPEOAONIEBAIOTCA
TEXHUYECKUE CIIOKHOCTHU, MEMIABIIHE PA3BUTUIO
3TOM TEXHOJIOI'MU. B aBaHrapae pa3puTus
TOPHU30HTAJIBHOTO OypeHUs UAET «CypryTHeTEras»,
CTApAETCA HE OTCTATh «CIaBHEMTD», B IUJIEPHI PBETCA
u JIVKOWUJD,

B Kazaxcrane B 2011 rogy 661710 TpOBEACHO 5535
onepauunu KPCu 33 577 — TPC, npu 3T0M peIHOK TPC
UMeJ TEHJEHIUIO K COKPaIeHUI0. Ha BHYyTpeHHUI
cepsuc 110 onepanusam KPC nipumesncs 21% (852
PEMOHTA) OT OOLIETO KOJTUYECTBA, 4 HA HE3ABUCUMBIE
unu apPUINPOBAHHBIE CEDBUCHBIE KOMIIAHUU —
79% (3111 pemonTOB). st TPC 108 OTKPBITOrO
HE3aBUCUMBIM KOMIAHUAM PBIHKA OK434J1aCh
HEeMHOTO0 60onapiie — 30% oT 0o61Iero oo6’beMa.

KonTiobuHr B KazaxcraHe pacnpoCTpaHEH He
CTOJIb IIUPOKO, KaK B Poccuu, HO mupe, 4eM B
Apyrux crpaHax lenrTpanbHon A3zunu. OCHOBHBIE
BH/IBI OIIEPALIUIL, IPOBOJUMBIE HA KA3aXCTAHCKUX
MECTOPOKAECHUSIX C IIOMOIBIO THOKUX TPYO, — 3TO
KHUCJIOTHBIE OOPAOOTKH M IPOMBIBKH. 3aTPy3Ka
(0TOB COCTABIAET B CpegHeM 15-20 onepanuil
B MeCH1l. Takass OTHOCUTEIBHO HEOOIbIIA TU(dpa
OO'BACHAETCA OOJIEE BBICOKUM, 4eM B Poccuy,
YPOBHEM II€H HA yCIyry. B 2011 rogy B peruoHe ObLIO
MIPOBEJICHO B OOLIEN CIIOKHOCTH 350 KOITIOOUMHI'OBBIX
OIEPALUN.

B crpane padoTtaeT nopsika 20 KOJATIOOMHI'OBBIX
YCTAHOBOK. BOJIbIIaA UX 9aCTh IPHUHAAJIEKUT
CEPBHUCHBIM ITOJPA3JEIEHUAM JOOBIBAIONUX
KOMITAHHUI, KAK MECTHBIX, TAK U UHOCTPAHHBIX.

K npumepy, KUTANCKas JOOBIBAIO Al KOMIIAHU S
CNPC umeeT 371€Ch 8 KOINTIOOUHI'OBBIX YCTAHOBOK.
Pa6oraror B KazaxcTaHe U MEXYHAPOSHBIC
cepBUCHBIE KOMIIaHUU — Halliburton ¢ BOCbMBIO
ycTaHOBKaMy, BJ Services — ¢ Tpemsi.

Poct ppiHKA KOJITIOOMHTA 10 2020 roga
IPOTHO3UPYETCS CO CKOPOCTBIO 2,2% B I'OZL, 4 YUCJIO
onepanui JocTurueT ormetku 400—-450 B rog. Poct
OyZeT NIPOUCXOJUTDH B OCHOBHOM 34 CUYET OIIEPALIUHA
KPC, Tora Kak UCIIOJIb30BAHUE KOJITIOOWMHTA JIJ151
OCBOEHMUS CKBAXKUH nocjie Oypenus u I'PIT 6yaer
CIEPKUBATHCS BBICOKOM CTOMMOCTBIO YCIIYT.

PerHOK 35C B Ka3axXcTaHE TaKXKe HE ITOYYNII
IIOK4 MU POKOTO pacrpocTpanenus. ITpuaun
TOMY HECKOJIBKO: 3TO U BBICOKASI IJIOTHOCTh CETKU
Pa3bypUBaEMBIX CTAPBIX MECTOPOXKACHUM, U HU3KUHI
3KOHOMUYECKUU 3(PPEKT TAKMUX ONEPALUA 1O
PALY MECTOPOXKIEHUH U3-32 UX [€OJIOTHYECKUX
ocobenHocTen. HEKOTOpble KOMIIAHUU Oy YaIN
JIa>KE OTPULIATEIbHBINA 9KOHOMUYECKUN 3(PPEKT B
peayaprare 36C.

such services are Surgutneftegaz, CAT. Oil,
Weatherford. Experts expect a dynamic growth of
this young market segment. But this growth will
take place in the context of reducing efficiency

of such operations so far as the number of good
candidate wells for this type of operations is
reducing. Predictions for sidetracking are 2,681
thousand meters (2015) or around 500 jobs
(compared to 1,500 jobs in 2009). The capacity

of this market segment is $ 1,280 mln (2015).

Despite its high cost, horizontal drilling becomes
the main method of production stimulation due
to maturation of the fields. Technical obstacles
and difficulties that hampered the development
of this technology are being gradually overcome.
Surgutneftegas is in the forefront of horizontal
drilling development. Slavneft and LUKOIL try
to keep up with the leader.

5,535 workover operations and 33,577 well
servicing jobs were conducted in Kazakhstan in
2011. At the same time the well servicing market
segment tended to shrink. Domestic services
accounted for 21% (852 jobs) of the workover
market, while independent and affiliated service
companies had the remaining 79% (3,111 jobs) of
the market. As far as well servicing operations are
concerned, the share of the market open for the
independent companies was 30%.

In Kazakhstan coiled tubing is not as wide-spread
as in Russia, but it is used more actively compared
to other countries of Central Asia. Coiled tubing
is mainly used for acid treatment and flushing
operations in Kazakhstan. CT fleets on average
perform 15-20 jobs per month. Such a moderate
workload of CT fleets is explained by higher prices
for this service compared to Russia. All in all,

350 jobs were done in the region in 2011.

Around 20 coiled tubing units operate in the
country. The majority of units belong to service
departments of producing companies, both
domestic and foreign ones. For instance, Chinese
CNPS has 8 coiled tubing units. International
service companies are also present at the
Kazakhstani market — Halliburton operating eight
CT units and BJ Services operating three units.

It is predicted that coiled tubing market will be
growing by 2.2% a year by 2020 with the number
of jobs amounting to 400—-450 per annum. The
growth will mainly be attributed to workover
operations while the use of coiled tubing for well
completions and hydraulic fracturing will be
limited due to high cost of services.

Sidetracking market is not yet well-developed in
Kazakhstan. There are several reasons for that: high
well density at mature fields, low economic effect
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JlrHa OOKOBBIX CTBOJIOB HA PA3/IMYHBIX
MECTOPOXKAEHUAX cocTasisaeT oT 100 1o 1000 m.
Onepanyu no 35C OTHOCATCA K JOPOTOCTOAIIUM,

U B TAJIbHEUIIIEM UX CTOUMOCTB OyJIET TOIBKO
pacTH, HOCKOJIBKY PA6OTHI OOEIAIOT YCIOXKHATHCSL.
OCHOBHOU HOAPAIYUK I10 IPOU3BOACTBY 35C B
Kazaxcrane — komnanusa Weatherford.

B Azep6arnxane petHOK TKPC B 2011 roay
coctasui $80 mutH. B rog mpoBogutcs 1000
onepanuit KPC u 2000 onepanuii TPC. OcHOBHAs
JIOJIS1 PEMOHTOB IIPUXOJAUTCS HA BBIBOJ, CKBAXKUH
U3 O€3/ICTICTBUA 34 CUET TAKUX ONEPALTUI,

Kak 3bC, PHP, nepeBoj HA APYrUue PEKUMbBL
3KCIUTyaTauuu. OCHOBHBIE UTPOKH HA CEPBUCHOM
PBIHKE — MEXKAYHAPOJHBIE CEPBUCHBIE KOMITAHUU.
HabmopaeTcs yCTONYUBBIA CIIPOC HA JOPOTHE YCIIYTH,
B yacTHOCTU HA 3b5C. UHTEHCHBHO pa3BuBacTcsi TKPC
Ha odmope. KONITIOOMHTOBBIE ONIEPALTUH ITHPOKOTI'O
pacnpocTpaHeHus B A3epOaij»)KaHE HE Oy YIIIY,
XOTS 9KCIIEPTHI CYUTAIOT UX ITEPCIEKTUBHBIMU I
3/ICIIHETrO PErnoHa, 0co6eHHO I'MC ¢ oMo b0
KOJITIOOMHTA Ha odmmope. B crpane paboraor 3
KONTIOOMHI'OBBIE YCTAHOBKU.

PeiHok TKPC B TypxMeHnHcTaHe cocTaBui $30 MiIH
(2011 rom). B TOM k€ rogy 661710 MPOBEAEHO 570
onepaumni KPCn 1200 onepaumnil TPC, mpuuem Bce
PabOoTEI TPOU3BOJUINCH CEPBUCHBIMU CTPYKTYPAMHU
I'K «TypkmMeHHEPTH» B 2011 rogy B COCTABE 3TOT'O
KOHIIEPHA 6BbLIO CO3/1aHO YIIPABJIEHUE KAITUTAJIBHOI'O
peMoHTa CKkBaKHH ¢ nomoubio 'HKT. B HacTosmee
BPEMS C ITOMOIIBIO YETBIPEX KOITIOOMHIOBBIX
YCTAaHOBOK PEMOHTHPYETCA B cpefHeM 17 CKBaXK1H B
MecAL. OCHOBHBIE BUBI PAOOT: IIPOMBIBKH ITECYAHBIX
NIPOOOK, OUUCTKU OT ITapa(ruHA BHyTPEHHEHN
nosepxHocTH HKT, KuCI0THBIE O6PA00TKY,
YCTAHOBKH LIEMEHTHBIX MOCTOB. OO'bEMBI PA6OT,
BBITNIOJTHEHHBIX C IIOMOIIBIO KOITIOOMHT A, TOCTOSHHO
HAPAIMBAIOTCs, TOTJA KaK 9ynucyo onepanui KPC B
CTpaHE UMEET TEHJCHIINIO K COKpameHuto (B 2005
Oy UX OBLIO NOBEAEHO 770), TIOCKOJIbKY BHEIPEHHE
HOBBIX TEXHOJIOTU OOECTIEYUBAET YBEJINIECHUE
MEKPEMOHTHOT'O IEPUO/A.

BocrtpeboBansbl B peruoHe pa6oTel 1o 36C,
OyPEHUIO TOPU3OHTAIBHBIX U [TTYOOKUX HAKJIOHHO-
HAIIPABJIEHHBIX CKBA’KHH, [IEMEHTHPOBAHUIO
CKBa’KMH.

A BOT Ha HeE(PTECEPBUCHOM PBIHKE Y30€KUCTAHA
BBICOKHE TeXHOJIOTUH (I'PIT, KOJITIOOGMHIOBbIE
onepanuy, 35C, CTpOUTENBCTBO MHOI'O3A00HHBIX
CKBAKMH) BOCTPEO6OBAHBI B MEHBIIIEN CTEIEHH.
HabmonaoTcs eIMHUYHBIE C/Ty4dau OypeHn
I'OPU30OHTAJIBHBIX U INTYOOKHX CKBAXHH. B 2011
rozy 34ech 66110 n1posegeno 2000 KPC u 3500 TPC.
10 95% peMOHTOB ITPOU3BEJI BHYTPEHHHUH CEPBHUC
HXK «Y36ekHedTeras». CropOHHHE NOAPSATINKNA
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of such operations at a number of fields due to their
geological conditions. Some companies even had a
negative economic effect as a result of sidetracking.

The length of sidetracks at different fields varies
from 100 to 1,000 meters. Sidetracking is considered
to be a highly-priced job and its price will continue
increasing since the jobs tend to become more
complicated in the future. Weatherford is the main
sidetracking contractor in Kazakhstan.

The size of well servicing operations market in
Azerbaijan was $80 mln in 2011. 1,000 workover
jobs and 2,000 well servicing jobs are conducted
per annum. The majority of workover operations
are well reactivations by sidetracking, squeeze
jobs, or transferring wells to other modes of
operation. International service companies are
the main players in this market. There isalso a
steady demand for expensive services, in particular,
sidetracking. Offshore well servicing and well
workover operations are also actively developing.
Coiled tubing operations are not wide-spread in
Azerbaijan, however experts deem coiled tubing
technologies as promising ones for this region,
especially CT-conveyed logging in offshore area. 3
coiled tubing units currently operate in the country.

Well workover and well servicing market of
Turkmenistan reached $ 30 mln in size (in 2011).
570 workover jobs and 1,200 well servicing jobs
were done in 2011; all the jobs were performed by
service departments of Turkmenneft state-owned
company. In 2011 a special department responsible
for well workover with the use of coiled tubing
was created in the abovementioned company.
Currently, 4 coiled tubing units do 17 workover jobs
per month. Main operations include sand washing,
paraffin removal from the inner surface of tubing,
acid treatments and plug back jobs. The number
of jobs performed with the use of CT is on the rise,
while there is a tendency of reduction
in the number of workover jobs in the country
(770 workover jobs were performed in 2005) due to
the fact that introduction of new technologies helps
increase the inter-workover interval.

Sidetracking, drilling horizontal and directional
wells, well cementing — all these jobs are quite
demanded in the region.

But in Uzbekistan hi-tech services (hydraulic
fracturing, coiled tubing operations, sidetracking,
construction of multilateral wells) are less
demanded. There are rare cases of drilling
horizontal and deep wells. 2,000 workover jobs and
3,500 well servicing jobs were conducted in 2011
in the country. Up to 95% of jobs were done by the
domestic service departments of Uzbekneftegaz.
Only hi-tech operations were outsourced. Service



TPUBJIEKAIOTCS JKCnepTbl OXMAAT B caMoM bnivxkariem Oyayliem Oonee LWMpPOKOro
TOJIBKO JUIsL pacrnpocTpaHeHns MHoroctaguHoro PN Ha ropr3oHTaNbHbIX
BBICOKOTEXHOJIOTUMHBIX  CKBaXKMHAX, [1€ OH JaeT XOPOLUMNIN 3KOHOMUYECKMI 3D heKT.

onepanui. Llener Ha
CEPBUCHBIE YCIIYTU B
V36exkucrane Ha 10-20%
BBIIIIE, YeM B Poccun.

KonTio6MHTOBBIE
ONEPALUH 3/IECh ITOYTU HE IPUMEHSAIOTCS. B
PETUOHE PAbOTAIOT BCETO ABE YCTAHOBKU. OJjHA
npuHajuiexuT HXK «V3bexkHedreras», a gpyras —
xommaHnuu Eriell.

JIOCTATOYHO NIMPOKO PACIIPOCTPAHEH KOITIOOUHT
B YKpauHe. 34€Chb 3aJCHCTBOBAHO 11 YCTAHOBOK,
MPUHAJIEKAMNX KOMITAHUAM «YKPra3omo0bua,
«Pernon» u «<YKpHe(dTh». B Benapycu padoTtaior
2 ycraHoBkHU. O6€ — B KOMIIAaHUU «benopycHe(PTh».

B Poccun HEM3MEHHBIM CIIPOCOM Y 3AKA3YUKOB
MHONB3YIOTCS

Experts expect a wider use of such technologies, in particular, multi-stage
fracturing in horizontal wells where it yields good economic effect.

prices in Uzbekistan are 10-20% higher than in
Russia.

Coiled tubing operations are scarce here. Only
two CT units operate in the region. One belongs to
Uzbekneftegaz and the other one — to Eriell.

Coiled tubing is quite wide-spread in Ukraine.

11 units belonging to Ukrgazodobycha, Region
and Ukrnafta companies operate in the country.
Belarus has 2 CT units and both of them belong to
Belorusneft Company.

TexHonoruu I'PIL HerHE B HacTosllee BpeMsi B Poccim Ha ceMmnaecaTi, a B HEKOTOPbIX PermoHax

CYMMAapHBIA OObEM
3TOT'0 CETMEHTA PhIHKA
cocrtasnseT $1,34 mipa,
CTOMMOCTbD Ollepa Ui
CTA6MJIbHA. YIE/IbHA
adpdexTuBHOCTb I'PIT —
1788 t/onepanus,
prUYeM HabII0JaeTCs

M Ha BOCbMUAECATU NPOLEHTaX HOBbIX CKBaXXWH nposoguTtca MPI1.
MNockonbKy NNaHNUpPYyeTCs OCBOEHUE KPYMHbIX MECTOPOXAEHNIN, MOXHO
0XMAaTb 3HAYUTENBHOrO PocTa KonnyecTsa onepauum NPl Ha BBOANMBIX
B dKCMJlyaTaLMIO CKBaXXMHAX.

Today in Russia seventy per cent and in some regions up to eighty per cent
of new wells are fracked. Since it is planned to develop large fields, one can

rernenmus K cauxenmo,  €Xpect a considerable increase in the number of fracturing jobs at the wells

PriHok I'PIT MOXHO
pas3fennuTb HA B
CETMEHTA: CETMEHT C HU3KOIM CTOUMOCTBIO paboT —
ManooobeMusble I'PIT (30—40 TOHH) U CETMEHT C
BBICOKOM CTOMMOCTBIO PA0OOT — MHOTOOO'bEMHBIE
I'PTT (100 TOHH U BBIIIIE), MHOTOCTAAUMHBIE PM,
neHHble (a30THBIE) ['PIT. OCHOBHAA HATPY3Ka
B HACTOAIIEE BPEMA MPUXOJINTCA HA IIEPBBI,
6oJiee JeeBbI CErMEHT. BBICOKO BOCTPEOOBAHBI
TAK)Xe MHOrooO'beMHBbIe IpocThie I'PIT. B cymme
YHCJIO IPOCTHIX OINIEPALIMH IIPEBBIIIACT 7 ThICAY
B I'O/I, TOT/IA KAK MHOT'OCTaAUMUHBIX ['PI1 B rop,
IIPOBOJUTCS 4yTh OOJIbIIIE COTHU. TeM HE MEHee
IKCIIEPTHI OXKUJAIOT B CAMOM OJIMIKAKIIEM Oy IyLIEM
60J1€€ MUPOKOTO PACHPOCTPAHEHUA JAHHBIX
TEXHOJIOI'MH, B YaCTHOCTH, MHOT'OCTaAUUHOrO I'PIT Ha
TOPU3OHTAJIBHBIX CKBAKMHAX, I/I€ OH JA€T XOPOLIUIA
9KOHOMUYECKUN 3(PPEKT.

I'PIT ¢ HU3KOM CTOUMOCTBIO, B CBOIO OUEPED,
MPOJOKUAT MUPOKO NPUMEHATHCA HA HAKJIOHHO-
HAINPABJIEHHBIX CKBA)KMHAX, KOMX B Poccun
OOJIBIIUHCTBO, 4 TAKKE BEPTUKAIBHBIX CKBAKMHAX
U CKBAXKUHAX C HEGOJIBIIMMU OTXOJAMH OT
BEPTUKAIM. Ha CKBAXKMHAX IIEPEXOAAIETO (POH/IA
4epes NATb-BOCEMb JIET, COIVIACHO IIPOTHO3aM, OyAET
npou3BoguThbCA 10 4300-4500 onepanuii I'PIT B roa. }

that are planned to be put on operation.

Hydraulic fracturing technologies are
permanently in demand in Russia. Currently the
total size of this market segment is $1.34 bln; the
cost of services is stable. Hydraulic fracturing
efficiency is 1,788 t/job, and there is a tendency
towards the reduction of this indicator.

Hydraulic fracking market can be divided into
two segments: low-cost segment — low-volume
fracking operations (30—40 tons) and high-cost
segment — high-volume fracking operations (100
tons and above), multi-stage fracking, and foam
(nitrogen) fracking. The most demanded is the first
low-cist segment. High-volume simple fracturing
operations are also quite popular. More than 7
thousand simple frackings are conducted annually
compared to slightly above 100 of multi-stage ones.
Nevertheless, experts expect a wider use of such
technologies, in particular, multi-stage fracturing
in horizontal wells where it yields good economic
effect.

Low-cost fracturing, in turn, will continue being
applied in directional wells (which represent the
majority of wells in Russia), as well as in vertical
wells and wells with small deviation of bottomhole P
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IIEPCHEKTUBDI

B nacrosamee spems B Poccuu Ha CEMUAECATH, 4 B
HEKOTOPBIX PETUOHAX U HA BOCBbMUJECATU IIPOLIEHTAX
HOBBIX CKBa>XUH ITpOBOAUTCs ['PIT. DTO CBA3aHO C
TEM, YTO TEIEPb B OCHOBHOM OCBANBAIOTCS IVIACTHI,
HEJOCTATOYHO OOTraThIe yIyieBogopoaamu. B 2011 roxy
B Poccum 6611 TIpoBeieHb! 4664 ortepariuu TPIT
HA HOBBIX CKBaKMHAX. [IOCKOJIBKY IIJIAHUPYETCS
OCBOEHHE KPYIMHBIX MECTOPOXKICHUI, MOXKXHO OXKUAATD
3HAYUTEJIBHOI'O POCTA KOIUYeCTBa onepanuu I'PITHa
BBOJIMIMBIX B 9KCILTyaTAIIUIO CKBAXKHMHAX.

Ha crapbIX Ke MECTOPOXICHUAX [IPOCMATPUBAECTCSA
IPOTHUBOIOJIOXKHAA TEHAEHIINUA — HEKOTOPOE
yMeHbIIEHME Yuca onepanuil I'PIT. 1o cBa3aHO,
BO-TIEPBBIX, C TEM, YTO CTAHOBUTCS BCE MEHBIIIE
CKBaKMH — XOPOIIMUX KAHUJATOB HA IPOBEJECHUE
I'PIT 1, BO-BTOPBIX, C TEM, YTO, KAK [IPABUJIO,
3dHeKTUBHOCTH NOBTOPHOIO 'PIT HE3HAYMTEIBHA.

Hawubonpmnieil TeXHUYECKON OCHAINIEHHOCTHIO B
JJAHHOM CETMEHTE POCCUUCKOTO HE(PTECEPBUCHOTO
peiHKa 06maaaoT komnanuu C.AT. Oil AG (14 ¢pnoToB),
Trican Well Service (12 ¢pnoTos), «CypryrHedreras»

(12 pnoros), dllmombep:xe» (7 pnoTos), <TaTHEDTH>
(2 pnora).

Ilo mporuosam akcnepTos, K 2015 roxy cermenT I'PIT
POCCHUHICKOTO HE(PTECEPBUCHOI'O PBIHKA COCTABUT
$909 mnn.

B Kazaxcrane, B otmmume ot Poccun, I'PIT v pag
Jpyrux ITHIT mosry4mim 3Ha4uTe/IbHO MEHbIIIEE
PacrpoOCTpaHEHNE BBUTY T€OJOTHUECKHUX
0OCOOGEHHOCTEHN PETNOHA.

prIHOK I'PIT kone6nercs B npeaenax 400-500
onepanuii B rof. OCHOBHOI 0O'beM paboT
MPOBOAMNTCS HA CTAPBIX (DOHAAX, 4 U3 HOBBIX
CKBaKMH, B OT/IMYHE OT POCCHH, THAPOPA3PLIBY
noasepraeTcs Bcero 10—15%, MOCKOIBKY B
Kaszaxcrane 60IbIIMHCTBO HOBBIX CKBAJKHH ABJIAIOTCS
(POHTAHHBIMH C OOJIBIIMMU HAYAJIbHBIMU JACOUTAMHU.
Haubonbiee pacnpocrpasenue I'PIT nonydui B
MaHrucTayckoi 1 Kel3piiopJuHCKOM OOJIACTAX,

a KucaoTHbI I'PIT — B AKTIOOMHCKOM 1 3a11aJHO-
KazaxcTaHckou 06/1acTIX, r1e OOIBITHHCTBO
KOJIJIEKTOPOB — KAPOOHATHBIE.

JIBBUHYIO OJIIO pabOT BBIIIOIHAIOT MEXYHAPOAHbBIE
cepBucHbIe KoMIIaHuM: Halliburton, Trican Well Service,
JImombeprke». POCT JaHHOTO CErMEHTA PBIHKA
crepskuBaeTcs B KazaxcTaHe BBICOKMM YPOBHEM I1CH,
TAK 4TO 3HAYMUTEJIbHOI'O pacnpocrpaneHus IPITxaaTb
3J€Ch, OYEBUJJHO, HE CTOUT.

B V36ekucrane 3a1eCcTBOBaH BCero oauH ¢uiot I'PIT,
npuHauiexamuit HKX «Y3oekHedreras».

B Vkpaunne mupoxkoe pacupoCTpaHEHHNE ITIOIYyYdET
MHOTOCTAAUHHBINA ['PIT B CBA3U C B3ATHIM CTPAHOU
KypPCOM Ha Pa3pabOoOTKy MECTOPOXKICHUH
CJIAHILIEBOT'O I'd34.
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from the vertical. It is predicted that in five to eight
years up to 4,300-4,500 frackings per annum will
be conducted at the current declining well stock.

Today in Russia seventy per cent and in some
regions up to eighty per cent of new wells are
fracked. This is mainly due to the fact that currently
the country develops reservoirs that are less rich in
hydrocarbons. 4,664 frackings were conducted at
new wells in Russia in 2011. Since it is planned to
develop large fields, one can expect a considerable
increase in the number of fracturing jobs at the
wells that are planned to be put on operation.

At the mature fields we observe an opposite
tendency — certain reduction in the number of
frackings. This is attributable to the fact that, firstly,
there are less good candidate wells for hydraulic
fracturing and, secondly, the repeated fracking is
much less effective.

Among the most well-equipped companies in this
segment of the Russian oil and gas services market
we can name C.AT. Oil AG (14 fracking fleets),
Trican Well Service (12 fleets), Surgutneftegaz
(12 fleets), Schlumberger (7 fleets), Tatneft (2 fleets).

According to experts’ estimates the size of the
hydraulic fracturing segment of the Russian oil
and gas services market will amount to $909 mln
by 2015.

YBENNYMTCS YNCIIO onepaLmin No BTOPUHHOMY

Ll,eMeHTVIpOBaHI/I}O, ad TakK>Xe rno Ll,eMeHTVIpOBaHVI}O
B nocaenHme HECKOMBKO €T Ka3aXCTAHCKUH npu KPC.

Increase in the number of secondary cementing jobs,
as well as cementing jobs performed during workover.

Unlike Russia, hydraulic fracturing and a number
of other EOR methods are much less wide-spread
in Kazakhstan due to geological peculiarities of the
region.

Hydraulic fracturing market of Kazakhstan
numbered 400-500 jobs per annum over the recent
years. The majority of jobs are done at the old wells
and, contrary to Russia, only 10-15 of new wells are
fracked in Kazakhstan. This can be explained by the
fact that most new wells in Kazakhstan are flowing
wells with high initial flow rates. Hydraulic fracking
is mainly wide-spread in Mangystau and Kyzylorda
provinces of Kazakhstan, while acid fracking is
mostly demanded in Aktobe and West Kazakhstan
provinces where carbonate reservoirs prevail.

The lion’s share of jobs is performed by
international service companies: Halliburton, Trican
Well Service, and Schlumberger. Growth of this
market segment is hampered in Kazakhstan by high



Eme ogna, Hapany ¢ I'PII, TeXHOJIOrUs U3 paspsiga
3aKAYEK I10/] 1ABJIEHUEM — LIEMEHTUPOBAHUE
CKkBaXUH. B Poccuu B 2011 roay ObL710 IPOBEAEHO
34 600 orepariuii Mo 1eMeHTUPOBAHUTO. OKU/TIACTCH,
4TO JAHHBIF CETMEHT OyJIET PACTU. B yacTHOCTH,
YBEJIMYUTCS YUCJIO ONEPALIUAIL IO BTOPUYHOMY
LEMEHTUPOBAHUIO, 4 TAKXKE I10 LIEMEHTUPOBAHUIO
npu KPC. Ha kperuienue OgHOU CKBAXKHUHDI
OPUXOJUTCS B CPEJHEM TPH Oonepaniuu. Kak npasuio,
3TO: HAIIPABJIEHUE, KOHAYKTOP, SKCILUIyaTAlMOHHA
KOJIOHHA. CaMBIM JOPOI'UM CEPBHCOM SABJISACTCA
3JIMBKA 3KCILJIYATALIUOHHBIX KOJIOHH. B 3TOM Bu/jIE
OIlEPALIUI JTUAUPYIOT MEXAYHAPOAHBIE CEDBUCHDBIE
KOMITAHUH, U UCKJIIOYUTEIBHO OHU BBITTOJIHAIOT
ONEPALUH IO 3AJIUBKE INMTYOOKUX CKBAKHUH. DKCIIEPTHI
IIPOrHO3UPYIOT OCBOCHUE OTEYECTBEHHBIMU
OOoAPSIYUKAMU 605€e€e 3PPEKTUBHBIX TEXHOJIOTHUH
LEMEHTUPOBAHMA CKBA’KUH U IEPEBOOPYKEHUE UX
HAa UHOCTPAHHBIE (DIOTHL

B Kaszaxcrane ppIHOK LieMeHTHpOBanusd B 2011 rogy
coctasua $123 MiH, 66LT0 TPOBEEHO 3690 orepariui,
13 KOTOPBIX JIUIIB 176 OCYMIECTBIISIIOCH CHJIAMH
BHELIHEI'O CEPBHCA (OCHOBHBIM IOAPALYNKOM
BBICTYyIIA/1a KoMITaHus Halliburton). O kcniep ol
MPOTHO3UPYIOT B ONMMXKAUIINE T'OJBI POCT YUCIIA
pPaboT B 3TOM PETUOHE MPUMEPHO Ha 3,1% B TOA,

4 TAKOKE YCJIOKHEHUE U YAOPOKAHUE OllEpALIUH,
MOCKOJIbKY YBEJIMUUTCA ITTyOMHA CKBAKWUH, CTAHYT
MPUMEHATHCA 6051€€ TOPOTUE TAMIIOHAKHBIE
MATE€PHABI U BBICOKOIIPOMU3BOAUTENbHASA TEXHUKA.
O4eBUIHO, BO3PACTET JOJI PabOT, IPOU3BOJUMBIX
MEXJYHAPOJHBIMU CEPBUCHBIMH KOMITAHUAMHU.
ClelyeT yYUTBIBATD TAKKE, YTO, B OTIIUYUE OT
Poccun, B KazaxcraHe HAOII04A€TCI TEHACHITHS,
KOI'/Ia CEPBUCHBIE KOMITAHUM OKA3BbIBAIOT YCJIYI'U 1O
CTPOUTENBCTBY CKBAKUH MO/, KJIIOY — OTJEJIbHBIE
TEHJEPBI HA LIEMEHTUPOBAHUE HE IPOBOJATCS, A
JaHHAA YCIyTrd HOKYIIAE€TCA B OOIIEM ITAKETE YCIYT O
CTPOUTENBCTBY CKBA’KHHBL

PBIHOK HE(DTETra30BOI'0O CEPBUCA OOEIIAET PACTH
BO BCeX cTpaHax CHI' ¥ JOCTHUYb B ICHEKHOM
BbIpAKEHUU K 2020 rofy C/1eyIonmux pyoexen:

B Poccuu ero o6bem cocrasut $40 mutpy, B
Kazaxcraue — $6,3 mip, B Azepbaiiikane — $1,6 mipy,
B TypkmenucTtane — $0,8 mipp, B V36eKUCTaHe —

$0,4 mpza. HecMOTps HA pa3nuyue B TPEH/AX,
OCHOBHBIMH JIPAUBEPAMU POCTA OyAyT
BBICOKOTEXHOJIOTHUYHBIC CETMCHTHI, HOTOMY YTO UHBIX
IyTEMN CEro/iHsA IIPOCTO HET.

MpzI OyieM BHUMATEIBHO CIEIUTH 34 COOBITUSAMU U
HH(OPMHUPOBATH O HUX HAIIUX YHUTATENCH. ©

AHAJMTHYECKAA I'PYIIA JKypPHAIa «<BpemMsa KOITIOOHHTa»

level of prices, so, one, obviously, should not expect
considerable expansion of hydraulic fracturing.

Uzbekistan has only one hydraulic fracking fleet,
which belongs to Uzbekneftegaz.

Multi-stage fracturing becomes more wide-spread
in Ukraine due to country’s focus on development
of shale gas fields.

Well cementing is another job that, like hydraulic
fracturing, implies injection of fluid under pressure.
34,600 cementing jobs were conducted in Russia
in 2011. This market segment is expected to
grow. In particular, increase in the number of
secondary cementing jobs, as well as cementing jobs
performed during workover is expected. Casing a
well implies performance of three operations on
average. These are: soil pipe cementing, surface
casing and production string cementing. The most
expensive service is production string cementing,.
International service companies take the lead in
this area of work, and only they are cementing deep
wells. Experts believe that domestic contractor will
master more efficient well cementing technologies
and will utilize foreign equipment.

The size of well cementing market of Kazakhstan
made up $123 mln in 2011 with 3,690 jobs, out of
which only 176 jobs were performed by foreign
service companies (Halliburton being the main
contractor). According to experts, this market
segment will grow by 3.1% a year in the region.

It is also predicted that jobs will become more
sophisticated and expensive, since wells will

be deeper, more expensive plugging materials

and more productive equipment will be used.

It is obvious that the share of jobs performed by
international service companies will increase.

It should also be taken into account that in
Kazakhstan, contrary to Russia, there is a tendency
towards well construction on a turn-key basis. There
are no separate tenders for cementing jobs, and this
service is purchased as part of a package of services
on well construction.

Oil and gas services market promises to continue
growing in all the CIS countries and its size is
expected to achieve the following amounts
(in monetary terms) by 2020: Russia - $40 bln,
Kazakhstan — $6.3 bln, Azerbaijan — $1.6 bln,
Turkmenistan — $0.8 bln and Uzbekistan — $0.4 bln.
Despite various trends, hi-tech segments will be the
main growth drivers, since this is the only way to go.

We will keep track of all the developments and
will surely inform our readers about them. ©

Analytical group of the Coiled Tubing Times journal
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persona grata

EB.JIAIIOTEHTOBA: A LAPATSENTAVA:

1 no namype

nepPOexuUoOHUCIKA»

JIATIOTEHTOBA Enena bopucosHa

Poounacs 28 urons 1963 2.6 Mumcke.

Oxonuuna c omauvuem benropyccruil
NOSUMEXHUMCCKULL UHCIMUNTYI 110 CREUUASILHOCITIU
«pusura meepoozo meaa» u benropycckuil
20CY0apCmeeHHbLlE SKOHOMUHECKULL YHUBepcumen
10 CReUUANHOCIU <IKOHOMUKA U YNPABICHUE
NPOMBIUSICHHBIM 1PEONPUATIUCM».

CB800600HO 6/10.0€em AHNIULICKUM U UCHAHCKUM
A3bIKAMUL.

C 1985 10 1996 200 pabomana 8 MUHCKOM HaAY"HO-
UCCNe008AMENbCKOM UHCIIUNTYINE PAOUOMAIMEPUAIOS.

C 1996 110 2002 200 pabomaJia 8 KOMIAHUALX
I'pynnot PH/ 8 pasaunumotx O0ANCHOCAX. [Ipunumana
HenocpeocmeeHHoe yuacmue 8 paspabomire u
peanusavuu cmpameui nO6EOCHUA KOMNAHULL
I'pynner PH/] Ha poiHKke, CMarH08AeHUU NPOeKMa
Konmrobune», Hawamozo I pynnoii 6 1998 200).

C 2003 200a — 3amecmumesntb 2eHepaioHo20
oupexmopa C3A0 «OHIMAII> no cobimy u puHaHcam.

C 2004 200a — Oupexmop KoHCmpPyKmopcrKo2o
010p0 dHOBUHKA», 3AHUMAIOU4E20CS
pa3pabomroti cneyuanbHo20 UHCIPYMEeHMa U
000PYOOBAHUA, NPEOHAZHAYEHHO20 015 PAbOMbL
8 Heghmeza30000bl8aroUlell OMPaciu.

C oexabpsa 2005 200a, nocae 8X0NC0eHUL KOPRopayuu
NOV 6 cocmas yupeoumeneit C3AO «PH/IMAIL> —
2enepanvioili oupexmop C3AO «PHIIMAIL,
KpynHetiuezo npouseo0umes KoamoouHz06020
obopyoosaHus 6 Espasui.

T100 pykosoocmeom E.b. JIanomeHmosoti Komnamnueri
pacuupera HoMeHKAam)ypa ewinyCkaemori
nPOOYKULLL, OCYU4CINBICH BbIXO0 HA HOBLLE DLIHKLL
covima. C 2007 no 2012 200 C3AO «OHIIMAIIL»
HEOOHOKPAIMHO CIAHOBUIOCH IA)YDEeamom U
nobeoumenem pecnyonuKarcKozo KonKypca cpeou
MAUUHOCIDOUMEIbHBLX NPEONPUAIMUILL OMMEeHeHO
ounaomamu u nazpaoamu npe3udenma benapycu
U nPAsUMenbCmea Kax iyvuiee npeonpusimue-
axcnopmep.

E.B. Jlanomenmoga — uner coeema I pynnot PH/],
OOUH U3 UHUUUAMOPOE co30anuss POO «DH]»,

Yner PeoaxyuorHH020 CO8eMAa HCYPHANA <Bpems
KOAMIOOUH2a».

A.LAPATSENTAVA was born in Minsk on June 23, 1963.

She graduated with distinction from the Belarusian
Polytechnic Institute, where she studied solid state physics
and the Belarusian State Economic University, where
she received a qualification in economy and industrial
undertaking management.

She fluently speaks English and Spanish.

In the period between 1985 and 1996 she was working
in Minsk Radio Materials R&D Institute. In the period
between 1996 and 2002 she occupied various offices
in FID Group Companies. She was directly involved
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"I'm a perfectionist
in nature”

Enena bopucoerna JIAIIOTEHTOBA
Alena LAPATSENTAVA

in development and implementation of FID Group
market strategies and start-up of the Coiled Tubing
project launched by the Group in 1998. In 2003 she was
promoted as FIDMASH CJSC deputy director general

on sales and finance.In 2004 she became a director of
Novinka development laboratory, engaged in design of
special tools and equipment for O&G production.

In December 2005, when NOV corporation became a
co-founder of FIDMASH CJSC, she was appointed director
general of NOV FIDMASH, a magjor producer of CT'
equipment in Eurasia.

Undler the supervision of A. Lapatseniava, the company
expanded an assortment of its products and penetrated
to new sales markets. In 2007-2012 NOV FIDMASH was a
regular laureate and the winner of the national contest of
engineering companies, received diplomas and awards
of the President of Belarus and the Government as the
best exporting company.

A. Lapatsentava is a member of the Board of FID Group,
one of the initiators of FID Public Association and a
member of the editorial board of The Coiled Tubing Times.



- KakuMu 9epTaMu XapaKTepa JOKEH 00/I1aaTh
9YeJIOBEK, YTOOBI CTATH YCIICIIHHIM B KU3HH U B
HedTerazoBor cepe B YaCTHOCTH?

— B MO€11 JKM3HU ObIJIO HE TAK MHOT'O «C(PEP», MHE TPYIHO
TOBOPUTb KOHKPETHO O HEPTEra30BOH CPEPE, 1 HE CYUTAIO
cebs1 kopudeeM B 3TOH cepe. Y MEHST HUKOTA HE OBLIIO
LIE/IN — OBITh YCIIENHOM B )KU3HU, 4 TEM O0JIEE B KAKOI-TO
KOHKPETHOM cdepe. [I7151 MEHS B )KM3HU ITTABHBIN KPUTEPUIT
U 11€JIb — OTBETCTBEHHO U, B UJIEAJIE, OTJINYHO JEIATh TO
JIEJIO, KOTOPBIM ThI CEMYAC 3aHUMAEIIbCH, 4 TEM OOJIEE, ECTTU
OT TBOUX PE3Y/IBTATOB 3ABUCUT YCIEITHOCTD APYTUX JIIOJEN.

Mot geBu3 — 6y/1b OTBETCTBEHHBIM, Oy/1b
JIOOPOCOBECTHBIM.

- Kaxue 00CTOATE/IbCTBA OKA3A/IH PENIaroniee
BJIHsSTHHE Ha Bac rmpu Be160ope npodeccun?

— Ilepsoe B BoICILIEN IKOJIE (Bemopycckom
MOJIMTEXHUYECKOM HHCTUTYTE) OOPA30BAHUE 5 ITOTY4HIA
KaK MHXXEHEP-(PU3UK, MOSI CITELTUATTBHOCTD — «(PU3HKA
TBEPAOTO TEMA>. DTO ObLIT MOY CO3HATEIIBHBII BEIOOD.
PU3MKA U MATEMATHUKA MHE HPABUJINCE EIIE B CPETHEN
IIKOJIE, U HTHTEPEC K TEXHUKE BO MHE MOJOTPEBATI MO
oret. Ecnu roBoputs o npoexre U/ o paspadoTke U
IPOM3BO/JCTBY HE(PTECEPBUCHOI'O OOOPYAOBAHUS,

TO 3/IECh 1 OKA3aJIACh IO BOJIE TPOBUJICHUA U O6JIATOAAPs
NEPECTPOUKE, KOTOPAS TUIIUIA PAOOTHI ITIOYTH BCEX
(PU3HKOB ¥ MATEMATUKOB OJJHOBPEMEHHO.

— O yeM BbI 00JIBIIIE BCEI'O MEYTAIH B TETCTBE?

—Jlo 1eT pecaTu 1 MeuTana CTaTh JIETYUKOM,
JIO YETBIPHAAATUA — TUCATDH CTUXH, ITOTOM — OBITh
AKTPUCOM, A ITOCJIE LIKOJIBI ITOCTYIIN/IA B besopycckui
MOJIMTEXHUYECKUIT THCTUTYT HA NHXKEHEPHO-(PU3MYECKUN
(PaKyJIBTET.

- Kaxoe coobrTue Baieri roHOCTH Bbl BclioMHuHaeTe
KaK caMoe€ ApKoe?

— MHe TpyAHO YTO-TU60 BBIJIC/IUTD. Y MEHS ObLIa
sIpKasg KOMCOMOJIbCKAsl IOHOCTD — B IIIKOJIE, TIOTOM B
UHCTUTYTE... B HEl ObLIN TYyPIIOXO/bL, JIETHUE U OCEHHUE
CENbCKOXO3AUCTBEHHBIE JIATEPS, TTOE3AKHU 10 CTPAHE —
BCEMY OI'POMHOMY COBETCKOMY COIO3Y, CTyIEHYECKHE,
CTPONOTPAIDL, IMIKOIA TaHIEB, KoMaHaa KBH (I!!), sx3ameHbl
Y1 MHOTOE€ JIPYTOE...

— BBI XOpOIIO 3HAETE CBOXO POJOCIOBHYIO?

— HerT, HEe OueHb XOPOIIO, TOJIBKO B YETBIPEX ITOKOJIEHUAX.
EcTb Kemanue 3aHATHCA N3yYEHUEM UCTOPUM HAIIIEN
CEMBH, KOI'ZJA ITOABUTCA CBOOOTHOE BPEMHL...

- YpuM MHEHHEM BbI IOpOKHUTE GOIBIIIE BCETO B
cBOE€¥ padoTe?

— MHEHUEM JIIOJEH, KOTOPBIE PA0OTAIOT PSJIOM U,
BO3MOXKHO, PABHSIIOTCSI HA MCHSL...

- Y10 BaM J1€rvye — MOAHATHCA B 6 4aCOB yTpa HIIH
JIeub CI1aTh B 4?

persona grata

— What traits of character should a person
have in order to succeed in life and in O&G
business, in particular?

— I didn't take up that many businesses in my life
and I can’t even talk about O&G business as I don’t
consider myself a top expert in this field. My credo
and objective is to responsibly and, if possibly,
perfectly do things that you have to do, moreover,
when success of other people depends on your
results.

My motto is be responsible, be scrupulous.

— What circumstances influenced your
choice of profession in the first place?

— My first degree was physics engineer in
the Belarusian Polytechnic University. My
specialization is solid state physics. It was my
conscious choice. Physics and mathematics
appealed to me even in secondary school and my
father inspired my interest to engineering as well.
As far as FID project on oil service equipment and
development is concerned, I was engaged in it
due to the decree of providence and reformation
period, when practically all physicians and
mathematicians lost their jobs at once.

- What were you dreaming about, when
a child?

— Before 10 I dreamt to become a pilot, before
14 I'wished to be a poet, then I had an idea of
being an actress and after school I entered the
Engineering and Physics Department of the
Belarusian Polytechnic University..

- What was the brightest event of your youth?

— It is difficult to single out. We had lot of public
activities in school and in the institute... We had
backpacking trips, summer and autumn farming
camps, travels all around the enormous Soviet
Union, student construction brigades, dancing
school, Wits and Humor Competitions, exams and
many other wonderful things...

- Are you well aware of your genealogy?

— No, not very well, only in 4 generations. But I
feel like studying the history of our family, when I
have more free time...

- Whose opinion is the most important for
you at work?

— It's the opinion of people, who work next to me
and who are may be looking up to me...

- What is easier for you: getting up 2 6 am or
going to bed at4 am.

— Now getting up at 6 am Is easier, but before
I'was 30 I'd rather go to bed at 4 AM. 2
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— Ceifyac Jierde rmopiHsAThCS B 6 yTPa, 2 10 30 JIeT 6bIIO0
JIerde jie4b B 4.

- Byas BeI ITTaBOFI TOCYIAPCTBA, YTO CAEIATH OBI
B IIEPBYIO Oo4epesb?

— OTBET HA 3TOT BOIIPOC A IIPOIYILY, TAK KAK PEIIATb U
IOCTYHATB C I'PY30M OTBETCTBEHHOCTH IVIABBI T'OCYAaPCTBA
HEBO3MOKHO ITPOCTO TAK CO CTOPOHBI, MUMOXOJIOM...

- Kak 9acTo Hu 110 KakoMy IIOBOAYy BrI ObIBaeTe
HEZ0BOJIBHBI COOOK?

— OueHb yacTo. [ no HaType NepPEKIIUOHNUCTKA. .
CraparocCh BCE A€/1aTh HA OTIIMYHO, HO MHE YaCTO KAXKETCH,
YTO MOIJIO OBl OBITH €IIIE JIYYIIIE.

— B KAKHX Y€JIOBEUYECKHX C/I1A00CTAX BBI HE MOsKeTe
cebe OTKA3aTh?

— BeIMUTB NIPAMO C yTPa YAMIEYKY XOPOIIO CBAPEHHOI'O
BKYCHOT'O KO(e.

— Ha gro Bam He >Ka/1b OBLIIO OBI IIOTPATHTH
MHJLJIMOH?

— MHe He aIb ObLI0 O6bI HOTPATUTH MUJIJIMOH HA TI060€
JIE€JIO, YTOHOE JIIOJAM, HO XOTEIOCh OBl CHA4YaJ14 3aPA00TATh
JIBa MHJUIMOHA...

— Kak Bsl IpOoBOAHTE CBOH OTITYCK?

— O6BIYHO 3TO 10—14 1HEH C CEMBEH U/MIH OIU3KUMU
JIIOABMH, TIPU 3TOM, I/I€ M KAK, HE UMEET 3HAYECHUA [T
MEHS.

—Yero HeIb3s MPOCTUTH JAKe JIYIIIHM JPYy3bAM?
— ITog/I0CTH U OCO3HAHHOI'O ITPEAATENBCTBA.

— CaMpIF CUACT/IMBBIH JJ€eHb B Bamen ;Kku3um?
— BB1J1I0 MHOTO U CYACTJ/IUBBIX JHEU, U JOCTATOYHO

26 Ne 2 (044) Uionb /June 2013

- If you were the head of the state, what
would you do in the first place?

—I'would rather omit this question as decisions and
responsibility of the head of the state are to big to be
managed right outright by somebody from outside...

— How often and on what occasions are you
unsatisfied with yourself?

— Very often. I am a perfectionist by nature..I am
trying to do everything at my best, but I still feel that
it could be done better.

— Are there any human foibles that you
can't help indulging in?

— Having a cup of well-cooked tasty coffee in the
morning,.

—Is there anything you would give a
million for?

— I'would give a million for any cause that would
bring good to people, but at first I would like to earn
2 million...

— How do you spend you vacations?

— Usually this is 10—14 days with my family and /
or close people and it makes no difference, where
and in what way.

- What can't you forgive even
to the best friends?
— Backstabbing and deliberate betrayal.

— What was the happiest day in your life?

— I had many happy days and plenty of unhappy
ones, and it means that the happiest day is still
ahead.



persona grata

HECYACT/IUBLIX, J)KU3Hb [IPOAOJIKAETC, 4 3TO 3HAYUT,
YTO «CAMBIN» €IIIE BIIEPEIH.

— Banr uaeast >JKEeHIITUHBI/ MY KIYHUHBI?

— My>K4KnHAa: yMHBIHN, OTBETCTBEHHBIN, HAJICKHBIN,
CIIPABEJIMBDI, «<MACTEP CBOET'O J1€J1a». JKEHINHA: YyMHAas,
obOasTenbHAsd, BHUMATEIbHAS, HA/IEKHAS, XO35IHCTBEHHAS,
XPAHUTEIBHUILA JOMAIITHET'O OYATr'd U TTIOKOSL.

— MozkeTe JIX Ha3BaTh TO MECTO Ha 3eMJIe, KOTOPOoe
Bam muiee Bcero?

— Jlyd1iie 1 OTBEYY, UTO BCETO YIOTHEE 51 YYBCTBYIO
cebd 1oMa...

— Koro BsI IpegrnoYnTaeTe Jep>KaThb B TOME —
KOIIKY HJIH COOaKy?

— Sl IpeAnOYnTAIO HE IEPKATh HUKOI'O B HEBOJIE, HO MBI
O6S3aHBI OTBEYATD 34 TEX, KOT'O MBI IPUPYUIUIN. Y MEHS
JIOMa )KHBET COOAKA.

- Korgay Bac mioxoe HacTpoeHue, 910 BoI jeraere?
— CTaparoCh OUTH NOT'Y/IATH C COOAKOMN... U TIOAYMATb...

— Y910 BBI 9yBCTBY€TE B OOIIECTBE JTIOAEH
MoJ10zK€e Bac?

— Huuero oco6eHHOTrO HE 9YBCTBYIO, €CJIM MHE IIPHUSTHO
1 KOM(POPTHO C YEIIOBEKOM, TO HEBA’KHO, KAKOI'O OH
BO3PACTA, MBI BCEIVIA HAM/IEM TEMBI JIJIsI PA3rOBOPA 1 O6IIHE
WHTEPECHI.

— KeM ObI BBI CTA/IH, IIOABHCH BO3MOKHOCTH HAYATH
BCE CHagaa?

— He 3Ha10, K€M OBbI g CTa/14, TAK KAK B HAIIEH )KU3HU
OPUCYTCTBYET ET0 BEIMUECTBO CIy4Yal, HO Ha4as1a Obl TAK
JKE, CM. OTBET H4 BOITPOC Ne 2.

— What is your ideal of a man and a woman?

— Man: Clever, responsible, reliable, fair, "a
master of one's craft. Woman: clever, charming,
attentive, reliable, housewifely, domestic goddess
and a guardian of home peace.

— Can you name a place on the Earth, which
is the dearest to you?

— I should say that this at home, where I feel the
most comfortably.

—Who do you prefer keeping at home,
acat or adog?

— I prefer keeping nobody in captivity, but
we should be responsible for the ones we have
domesticated. I have a dog.

- What are you doing, when you are not
in the mood?
— Usually I go for walk with my dog...and think...

- What do you feel in the company of
people, who are younger than you?

—Nothing special. If I feel nice and comfortable,
with a person, the age does not matter, we will
always find themes for conversation and common
interests.

- If you had an opportunity to start
everything from the beginning, who would
you become?

— I don’t know who I would become, as many
things in our life happen by chance, but I guess,
I would start it the same way. See answer to
question Ne 2. }
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— Y KOro KOHKpPETHO U YTO HMEHHO BbI - If you had an opportunity of talking
CIIPOCHIIH OBI B IIEPBYIO O9€PESb, OyAbh Y BaC to the most interesting personalities ever,
TAKASA BO3MO>KHOCTH — IIOOOIIATHCA C CAMBIMH whom would you talk and what would
HHTEPECHBIMH JHIHOCTAMH BCEX BPEMEH U you ask?

HapOJOB? — Most of all T am interested in a question about

— Borbliie BCEro MEHsI THTEPECYET OTBET HA BONPOC: «KTO the origin and nature of people. I don't trust
MBI (JIION) U OTKYJa?>. Sl HE O4€HDb BEPIO TEOPUH JJapBUHA... Darwin's theory that much?

A BOT KOMY 3TOT BOIIPOC MOXKHO 33/JaThb — HABEPHOE, But who can answer this question? — May be

TOJIBKO bory.  © onlyGod. ©®

opoeas Enerna bopucosra!

Cepoenro nosopaesasem Bac ¢ 3010muoim orem poxcoeruss!
Kenaem Bam HOBbLX YCex06 Ha NOChT) 2eHepaibH020 OUPeKmopa
C3AO «PHIMAI — 8€0Yuye20 MautuHOCHPOUIMEbH020 NPeonpusImus
Hepme2a306020 KOMNACKCA, NPUSHAHHO20 8 MUPE NPOUIBOOUMELL HAOCHCHOZO U
nPOOYKMUBHO20 000PYO0BAHUA
011 BbICOKOMEXHOJIO2UMHO20 Hehme2a306020 cepBucd.
Bot si61150€1mec APKUM NPUMECDOM HCCHULUHDBL, YMRIOUCLL 00ePIUCUBAIN ON1eCmAuue
1n006e0bL 8 MYAICCKUX UZPAX, NPLU IMOM 0CLICINEYA UCKIIOUUINEIEHO YeCHTHO
U no npasunam. Bol. 00Ka3aiu, 4mo «OU3Hec-1e0U» U <Hene3HAasL1e0U» — | §
He CUHOHUMbBL, 4110 MHO20UUCTCHHBIM KOJIICKIMUBOM MONCHO O/1eCmaiye N - :, 4
PYKOBOOUMb, OYOYHLL HCEHCIMBEHHOLL U OOAAMENIEHOLL. ; F 1
Kpenxozo 300po6bsa Bam, 11008 1 NOHUMAHUSA OTUSKUX,
BEPHOCMIL U KOMNEMEeHMHOCMU COMPYOHUKOS!
H 6onbue mex meHoBeHULL HCUHLU, KOMOPbLE JIH00U HA3bIBAIOM CHACIIbEM!

- Konnexmue npoexma <Bpems konmioourza» =

N et Dear Alena!
N We wish you new reaches of success in the capacity of the General Director of
NOV FIDMASH, the leading machine engineering enterprise in the oil and gas service
) sphere which is recognized worldwide as the manufacturer of reliable and productive
’ \ . equz'pmgnt for '
Y % the high technology oil and gas services.
N, N r, You are a woman who is capable of brilliant triumphs while playing men’s games, and A P
. r still never forgets the principles of fair play. You have demonstrated that a ‘business _\ !
woman’ and the Tron Lady’ are not synonymous and that you can ensure competent
management of numerous subordinates retaining your charm and delicate manners.
We wish you solid bealth, a loving and understanding family, and loyal
g and competent employees!
L - May your life be abundant with the moments which people tend to call happiness!

vt Please, accept our cordial congratulations on the occasion of your golden jubilee!

&
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TEXHOJIOT'N

VIIK 622.279.7

N30mga1usa MpUTOKA IJIACTOBBIX

BO/I C TIOMOIIBIO KOJTIOOMHT'OBOU
YCTAHOBKH HA I'd30BBIX MECTOPOXKJICHUAX
3anajgHor Cuomnpu

Water Shutoff with the Use of Coiled
Tubing at Gas Fields of Western Siberia

10.B. BATAHOB, TIOMEHCKHH IOCyJapCTBEHHBIN HEe(DTEra3oBbI¥ YHHBEPCHTET,
A.B. KYCTBIIIEB, OOO T'r*omeHHUHTrHmporas»,

3.1I. MAMEJKAPHUMOB, OO0 <Hopa-cepBHC>

Yu.V. VAGANOYV, Tyumen State Oil and Gas University,

AV.KUSTYSHEYV, LLC TyumenNIIgiprogaz,

E.Sh. MAMEDKARIMOYV, LLC Nord-service

IIPOLIECCE AJIUTEIBHOU 3KCILIyaTALUN
Ir'a30BBIX CKBA’KUH BCE BO3PACTAIONIEE
HEraTUBHOE BO3/ICHUCTBUE HA IPOAYKTHUBHBIC
KOJJIEKTOPBI OKA3BbIBAET MJIACTOBAS BOAA. DTO
YETKO MPOCIEKHUBACTCS HA ONBITE PA3PAOOTKU
UCTONIEHHDIX 3aJI€KEN MeIBEKBETO, YPEHTOHCKOI'O
U SIMOYPICKOrO MECTOPOXKIEHHUH, I7I€ B HACTOAIIEE
BpEMS, B IIEPUO/ TTA/IAIONIEN JOOBIYH, BO3HUKIIU
U IPOI'PECCUPYIOT MPOLIECCHI, OTPULIATEIBHO
BJIMAIOIIE HA (PHUIIBTPAIMOHHO-EMKOCTHBIE
csoricTba (PEC) NpOAYKTUBHBIX IVIACTOB 1
MNPUBOAAINNE K CHUKEHHUIO JEOUTOB raza (HedTH) [1].
OOBEKTUBHO MHOTUE I'A30BbIE MECTOPOK/ICHHUS
Ha cesepe 3anaiHON CUOUPU HAXOASATCS HA
HO3AHEN CTAIUU PA3PAOOTKY, IJI€ UMEET MECTO
WUHTEHCUBHOE NOCTYIVIEHUE IJIACTOBOM )KUJKOCTH A.B. Kycmwoiues (careéa) uIO.B. Bazanoe
U €€ HAKOIJIEHUE HA 320051X CKBAKUH, YTO Y4CTO A.V. Kustysbev (at the left) and Yu.V. Vaganov
IIPUBOAUT K CAMO3AaAAB/IMBAHWIO CKBA’KWH 1
IVIYIIEHWIO IIPOAYKTUBHOI'O I1acTa. OMHUM U3

IJIABHBIX OTPULIATEIBHBIX ITOCJIE/ICTBUH OOBOJJHECHUSI ormation water has an ever increasing
NPOAYKTUBHBIX HHTEPBAJIOB SABJISAECTCSA PA3PYIIEHHE negative impact on the producing
npu3abortHou 30HbI Iacta (I13I1) ¢c o6paszoBaHmeM reservoirs during long-lasting operation
B CTBOJIE U HA 3200€ MECYAHO-TIIMHUCTBIX IPOOOK of gas wells. This is confirmed by the experience
(TIT'T) [2, 3]. of developing depleted reservoirs of Medvezhye,
YCIemnoCTh TEXHOJIOTUHA OIPAHUYEHUSA Urengoyskoye and Yamburgskoye fields where we
BOJIOIIPUTOKOB U ITOBBIIIEHUE NTPOAYKTUBHOCTHA currently observe progressive processes that have
CKBa’KMH ITO HE(PTU U I'A3Y OIIPENETAECTCA TEM, a negative impact on porosity and permeability
HACKOJIBKO BBIOPAHHBIN MEXAHU3M UX PEATU3ALTUN properties of the producing formations and lead
COOTBETCTBYET MEXAHU3MY BO3HUKHOBEHUA to reduction of gas (oil) output [1].
BOJIONIPOABJIEHUI [4]. Objectively, many gas fields in the northern part
BSPHEKTUBHOCTH BOJOUOIAIUOHHBIX PAOOT HA of Western Siberia are mature ones with intensive
ra30BbIX MECTOPOXKAECHUAX, IKCILTYATUPYIONUX inflow of formation water and its accumulation
CEHOMAHCKYIO 3aJ1€Kb (YPEHI'OUCKOE, IMOYpPrcKkoe, in well bottoms what leads to self-killing of such
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technologies

3anonsapHoe, MeBEXbE), COCTABIIAET OKOJIO 80% [3]. wells and producing formations. Destruction of
I1pu 5TOM IPOLECC BEIOOPA U IPOBEACHUSA bottomhole zone and appearance of sandy-clayey

HEOOXOAUMOU TEXHOJIOI'H BOJOU3OISIIMOHHBIX plugs in a wellbore — these are the main

PaboT OCTIOXKHAETCS JOTOTHUTEIBHBIMU (PAKTOPAMU, negative consequences of water encroachment

TAKHMMU KAK: of producing horizons [2, 3].

* ITAJICHUE IIJTACTOBOI'O AABJICHU S, The success of this or that technique aimed

* IO’/BEMOM I'da30BO/ISTHOTO KOHTAKTa (I'BK); at stopping water inflow and increasing the

* HU3KUE TEMIIEPATYPBI OKPYKAIOIIEI CPE/IbI B productivity of a well can be judged by whether
3UMHUI IEPUOJ, PAOOTHL, YTO CKA3BIBACTCS HA this or that water shutoff technique matches the
YCIIOBUSIX IPUTOTOBJIEHUS U 3AKAYUBAHUS COCTABA mechanism of water inflow [4].

B CKBAKUHY; Water shutoff efficiency at the gas fields

* BBICOKASI IPOHUI[AEMOCTb CECHOMAaHCKOT'O exploiting the Cenomanian reservoir
KOJIJIEKTOPA — 10 1 MKM? U 60JIEE; (Urengoyskoye, Yamburgskoye, Zapolyarnoye and

* BBICOKASI PACWIECHEHHOCTb I'A30HACHIINCHHOTO Medvezhye fields) is around 80% [3].

IJ1ACTA IO IIPOHUILIAEMOCTU B COBOKYITHOCTHU CO Moreover, it is worth mentioning that the
3HAYUTEIbHOU TONIUHOMN 11acTa — CBBIIIE 100 M. process of selection and implementation of
B 3THUX YCIOBUAX K TEXHOJIOTHMH IPOBEACHUSA PAOOT the necessary water shutoff technology is

O OTPAHUYECHHIO BOAOIIPUTOKA K 326010 ra30BOU complicated by the following factors:

CKBAXKUHBI IPEIBSBISIOTCS JONOTHUTEIbHBIC « formation pressure decline;

TpeOOBAHUSL: * rise in gas-water contact (GWC);

* pabOTHI JOIKHBI TPOBOAUTHCS O6€3 Iy IIEHUS * Jow ambient temperature during winter time,
CKB2’KUHBI, C IPUMEHCHUEM KOJITIOOMHI'OBBIX what affects the process of preparing and
YCTAHOBOK; injecting a compound into a well;

* U3OJISIIMOHHBIN COCTAB JIOJIXKEH 001a/1aTh * high permeability of the Cenomanian reservoir —
CEJIEKTUBHOCTBIO, 06ECTICUNBAIONICH up to 1 um? and above;

U36MPATEIBHOE CHUXKEHUE IPOHUIIAEMOCTH JIUIIb * high compartmentalization of the gas saturated
BOJIOHACHIIEHHON YACTH IIACTA [IPU 3AKAYUBAHUN bed in terms of permeability coupled with
U30JIMPYIOIINX PEATEHTOB MO BCEH €T'0O TOIIIHUHE, considerable thickness of the formation — more
IIPU 3TOM IIPOHULIAEMOCTD I10 I'd3y HE JOJLKHA than 100 m.

CHMIKATBCS. The abovementioned conditions stipulate
OCHOBHOM IPUYUHON HEAOCTATOYHOM additional requirements for water shutoff

YCHENTHOCTH BOJOU3OISIIIMOHHBIX PA6OT HA operations in a gas well:

ra30BbIX MECTOPOXKACHUAX 3anagHon Cubupu » operations should be conducted without well

ABJIAETCS OTCYTCTBUE BBICOKOA(D(PEKTUBHBIX kill with the use of coiled tubing;

BOJOU30ISIIUOHHBIX KOMIO3UILIUH U TEXHOJIOTUH  water shutoff compound shall be a selective

nposefeHns paboT. Tak, HaIpuMep, Ha MeIBEXbEM one to ensure reduction in permeability of

MECTOPOXKIEHHUH BOJOUOIAIUOHHBIE PAOOTEI only the water-saturated part of the formation

IPOBOJSITCSA B 1B 3TANA IyTEM 3aKAYNBAHU S while leaving the permeability of gas-saturated

reJist KpEMHHEBOM KMCJIOTBI, OOPA3YIOMIEHCA formation parts unchanged.

CMENIUBAHUEM HA YCThE CHJIMKATHOT'O PEATEHTA The main reason for insufficient success of

«MoHacum» (MOAEPHU3NPOBAHHBIN HATPHUEBBIH water shutoff operations at Western Siberian gas

CHJIMKAT) U OPIraHUYECKOM (JIMMOHHOF) KUCJIOTBI fields is the lack of highly-efficient water shutoff

C IOKPENJIEHUEM BOJIOM30JIMPYIOLIETO IKPAHA compounds and proper job techniques. For

TAMIIOHAXXHBIM TTopraHaremMenTom [111T1-50, example, at the Medvezhye field water shutoff

4TO, B CBOIO O4EPE/Ib, UCKIIOUAET U30UPATEIBHOE operations are done in two stages: injecting silica

BO3ZEHUCTBUE TAMIIOHAXXHOI'O COCTABA HA gel, which is produced at the wellhead by mixing

NPOAYKTUBHBIN IUIACT U B KOHEYHOM UTOI'E€ BEJIET K silicate agent “Monasil” (modernized sodium

CHMKEHUIO Ie6UTOB ra3a [3, 5). silicate) and organic (citric) acid; and reinforcing
ITpu 3TOM pabOThI HPOBOASITCS C the waterproof effect of the compound by adding

NPEJABAPUTEIBHBIM ITTyIIEHUEM CKBAKHHBI, Portland cement type TILIT1-50’, what eliminates

YTO SBJISIETCS OJJHOU U3 IIPUYUH CHUKCHU S selective effect of the plugging compound in

razoruaponposogHocTu I13I1 3a cuer the producing formation and finally leads to a

IPOHUKHOBCHMUS YACTUL U (PUIIBTPA KUJKOCTU reduction in gas flow 3, 5].

IVIYIIEHWA U TTOCJIEAYIOMIE KOJIbMATALIU IIOPOZ, In the abovementioned case the wells were

WJIN CO3/IaHMA B HUX OIIOKMPYIOIIMX 30H HA ITyTH } killed before performing all the operations. }
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JIBHKEHUS I'a34 K 320010 CKBAKUHBL [Ipryem
CYILIECTBEHHO MEHSAIOTCS (PUBUKO-MEXAHUYECKUE
CBOMCTBA NOpoy racta u 1311, cHuKaeTcsa

IIPOYHOCTD IJIACTA, YTO BIIOCJICACTBUU IIPUBOAUT K

€ro PA3PYIIEHHIO,

M3BECTHO, YTO METO/IbI, HAIIPABJICHHbIC Ha
OI'PAHUYEHHUE IPUTOKA BOJL B IOOBIBAIOIINX
CKBA’KMHAX, OCHOBAHbI Hd IPUMEHEHUU
BOJIOM30/IUPYIOIIUX KOMIIO3ULIMI U3 HECKOJIBKUX
XUMHYECKUX PEATEHTOB, KAXK/IBII U3 KOTOPHIX
HUMEET CBOU ClIelM(PUIECKUE CBOMCTBA. [Ipr
3TOM ACCOPTUMEHT XUMHUYECKUX PEATEHTOB
JUISL OIPAHUYEHHSA BOJOIIPUTOKOB MOXKHO
PA3JEINTh HA JIBA KJTACCA — BOJIOU3OJIUPYIONIUE U
BCIIOMOTaTeNIbHBIE [6].

Bozousonupyomue MpoayKThl UI'PAIOT [NIABHYIO
POJIb IIPU O6PA30BAHUH 3aKYIIOPHUBAIOIIETO

MaTeprana. B 3aBUCUMOCTH OT (DU3UKO-XUMUYIECKOTO

nporecca 06pa3oBaHUSA 3aAKYIIOPHUBAIOIIETO
MaTepUaJia BCE BOAON3OIHPYIOIINE IIPOLYKTbI
JIEJIATCA HA TPH KJIACCA: OCAAKOOOPA3YIOIIHE,
reyIeo6pasyIome U OTBEpKaatomuecs. Ilpuuem
TAKHE MATEPHAJIbL, KAK [IOJIMMEPDBI KMCJIOT
AKPHJIOBOT'O PsAZA, OTHOCATCA U K IIEPBOMY, U KO
BTOPOMY KJIACCAM.

BcrnmomorarenbHble IPOAYKTHI BBIIIOIHAIOT POJIb
OTBEPAUTETICH, OCATUTENCH, CTAOUIU3ATOPOB,
HATIOJIHUTENEN NN MOAU(PHUKATOPOB,
PETYIUPYIOMNUX (PUZUKO-XUMUYECKUE U
IKCILTYAaTAITUOHHBIE CBOMCTBA BOAON3O0IUPYIOMUX
COCTABOB.

B HacTosmee Bpems TPy PEMOHTHO-
BOZIOHU3OISILIMOHHBIX paboTax (PUP) B CKBasKMHAX
HCIIOJIb3YIOTCA CJIEYIOIINE TAMITIOHAKHBIE
Marepuasl [1, 7]:

e cMecHu Ha 6a3e MHWHCPAJIbHBIX BAXKYIINX BCHICCTB;

* cMecH Ha 633€ OPraHUYECKUX BSDKYITAX
MAaTEPHAJIOB — IOJIMMEPHBIE TAMIIOHAKHBIE
MaTEpUAJIBL;

* PaCTBOPBL, IPUT'OTOBJICHHBIE HA 633¢€
MUHEPAJIBHBIX BSKYIUX TAMIIOHAKHBIX

MAaTEPHAJIOB C PA3JIMYHBIMHU O6IAIOPAKUBAIOIIUMH

JI00ABKAMH — IIEMEHTHO-TIOJIMMEPHBIMH
pacTBopamu;
* MHOT'OKOMITIOHEHTHBIE TAMIIOHAXHbBIC CMECH;
* CKHMMAIONINECS TAMIIOHAXKHBIE MATEPHUAJIBI U JIP.
IIpy 3TOM IPpEAIIOYTEHME IIPU IIPOBEJCHUN
BOJZIOM3OJISILIMOHHBIX PAOOT CIEIYET OTAABATD
MaTe€pHaIaM U METO/IAM CEJIEKTHBHOI'O JIEHCTBHUSL.
OIHAKO U CEJIEKTUBHBIC TEXHOJIOTUH HE OOIAAI0T
a6COMIOTHOM U30UPATEIBHOCTBIO. [ToKazareneM
CEJIEKTUBHOCTH METOJIA SIBJISIETCS CTEIIEHD €TO
U36UPATETBHOI'O CHIKEHUS POAYKTUBHOCTU
O6GBOJJHEHHBIX MHTEPBAJIOB 10 CPABHEHHIO C
HE(TEra30HACKITCHHBIMU. YeM 6O0JIbIlIe CTEIEHD
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This is one of the reasons for reducing gas and
water conductivity of the bottomhole formation
zone due to penetration of killing fluid parts,
subsequent clogging of the rock and creation of
deadlocked zones preventing gas motion to the
bottomhole. Moreover, physical and mechanical
properties of the formation rock change
considerably, formation becomes less strong and
stable resulting in its failure.

It is a well-known fact that techniques of water
shutoff in producing wells are based on the use
of water shutoff compounds consisting of several
chemical agents, each of them having its own
specific properties. At the same time the whole
range of water shutoff chemical agents can be
divided into two main classes — water shutoff
agents and auxiliary agents [6].

Water shutoff products play a crucial role in
the process of plugging material formation.
Depending on physical and chemical process of
plugging material formation all the water shutoff
products can be divided into three classes:
sediment-forming products, gel-forming and
hardening ones. At the same time such materials
as polymers of acrylic acids belong to the first
and to the second class.

Auxiliary products fulfill a function of
hardening, precipitating, stabilizing, filling
or modifying agents that regulate physical-
chemical and performance properties of water
shutoff compounds.

The following plugging materials are currently
used in wells during squeeze jobs [1, 7]:

» compounds based on mineral binding
materials;

* compounds based on organic binding agents —

polymer plugging materials;

solutions prepared on the basis of mineral

binding materials with various additives —

polymer-cement slurries;

multicomponent plugging materials;

compressible plugging materials and others.

It is worth mentioning that one should prefer

selective materials and techniques for water

shutoff operations. However, even selective

techniques do not ensure absolute selectivity.

The degree of selective reduction in productivity

of water-saturated sections of formation

compared to oil or gas-saturated ones —

this serves as a selectivity indicator of a given

method. The higher the degree of reduction

in formation water inflow — the higher the

selectivity of the method.

Under the conditions of low reservoir pressure
it is preferable to use the techniques that do
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CHHKEHUS IPUTOKA IIJIACTOBBIX BOJI, TEM BBIIIIE

CEJIEKTUBHOCTb METO/IA.

B yCc10BUsAX HU3KUX IUIACTOBBIX JABJICHU
OPEAIOYTUTETBHBIMU SIBJISIIOTCS TEXHOJIOTHH,
UCKJIIOYAIOINE [VTYIIEHUE CKBAXKUHBI U 3aTPA3HEHUE
[I3ITIpOAYKTAMMU [Ty IICHH L.

I1pu NpOBEACHUHN U3O0ISITMOHHBIX PA60T C
HOMOMIBIO THOKOI TPYOHI (I'T) K TAMIOHUPYIOIINM
CMECSIM NPEABABIISIIOTCS CJICIYIONUE
JIOTIOJTHUTEJIbHBIC TPEOOBAHM ST, OOOCHOBAHHBIE
CreM(PHUIHOCTBIO IPOBEICHU S ONIEPALITUU:

* CMECB JJOJIKHA 06J1AJaTh XOPOIIEH TEKYYECThIO U

COXPAHSATDH ITO CBOUCTBO B IPOLIECCE 3aKAYNBAHU S

U IPO/JIABIUBAHUS B IIACT;

PAaCTBOP JIOJIKEH 006J1a1aTh MUHUMAJIbHOM

BOAOOTIAYEN JJIA IPESOTBPAIEHUA

IPEXICBPEMEHHOI'O 3AT'YCTEBAHUS;

PAaCTBOP JIOJIKEH OBITh CEIUMEHTAIBHO

CTAOUJIBHBIM, YTOOBI B HEM B COCTOSIHUH TTOKOSI

HE 0OOPA30BbIBAJIMCh KAHAJIbI, 3AIIOJITHEHHBIC

JVCIIEPCUOHHON CPEAOU (BOLON);

* COIPOTUBJIEHUE HEIIO/IBIXKHOI'O PACTBOPA
(pUIBTPALUHU IVIACTOBBIX BOJ| JOJIPKHO OBITh 11O
BEJIMYMHE HE MEHEE U30BITOYHBIX IJIACTOBBIX
JIABJIEHUH, 4 TAKXKE IIEPEIA/IA JABICHUI MEXTY
O6JIN3KO PACIOIOKEHHBIMH IPOHUITAEMBIMU
TOPHU30HTAMHU B CKBAXKUHE;

* CPOKH CXBATBIBAHUS JOJIKHBI JIETKO
PETYINPOBATHCS, YTOOBI HAYAJIO CXBATBIBAHUS
CMECH IIPEBBIIIAIO BPEMS BCEH OIIEPAIIUHU 110
3aKAYMBAHUY €€ B IU1acT HA 10-15 MUHYT;

* CMECH JJOJIKHA OBITh YCTOMUYMBA K PA30aBJICHUIO
IJIACTOBBIMU BO/IAMU, UMETb BBICOKHE 3HAYECHU
CTPYKTYPHO-MEXAHHUYECKUX CBOYICTB;

* CMECH JJOJDKHA COXPAHATH CTA0MIBHOCTD IIPH
TEMIIEPATYPE U IABJICHUU CKBA’KUHBI HA BpEMSI
IIPOBEJICHM I BOJONU3OISAIIMOHHBIX PA6OT.
YuuThIBAS BBIIIEIIEPEYUCICHHBIE TPEOOBAHUS K

COCTAaBaM, 4 TAKXKE 'OPHO-TE€OJIOTMYECKUE YCIIOBUSL

IIPOBEICHUS PadOT (I1A[€HUE IUIACTOBOI'O JABICHUS,

PACYIEHEHHOCTD I'dA30HACHIIEHHOI'O I171ACT4 1O

IIPOHUIIAEMOCTH B COBOKYITHOCTH CO 3HAYUTEIbHOM

TOJIIIUHOMU IIJIACTA) IPEIATAETCA IIPOBEACHNE

BOJIOM3OJISILIMOHHBIX PA60T OCYLIECTBIISATD C

HUCIIOJIb30BAHUEM COCTABOB ' pOPOOU3UPYIOIINX

IIOPOBOE IMIPOCTPAHCTBO KOJIJIEKTOPA.

HCio/1b30BAHME JAHHBIX COCTABOB HAPSZY CO

CHUJKECHHUEM HpOI[yKTI/IBHOCTI/I O6BO/1HCHHbIX

WHTEPBAJIOB BE/IET K ITOBBIIEHUIO TPOHUITAEMOCTH

HEPTETra30HACHIIIECHHBIX UHTEPBAJIOB IJIACTA.

K TakuM cOCTaBaM OTHOCSTCS Pa3pabOTaHHBIE

N.H. Knemenko u A K. AAradpapoBeIiM KpeMHe-

OpraHuYeCcKue ruJpoPOOHBIE COCTABBL JJIs1

CEJIEKTUBHOM U30JIALIMU IIACTOBBIX BOJL B HEPTAHBIX

CKBAXKMHAX [8].

not require well killing and allow avoiding

contamination of the bottomhole formation

zone with well kill products.

When conducting water shutoff operations
with the use of coiled tubing unit the following
additional requirements for plugging compounds
should be met:

* the compound shall have good fluidity and
should be able to retain this property during
the process of injecting and squeezing into the
formation,;

» the compound shall have low water loss
properties to prevent its premature thickening;

* the compound shall be sedimentally stable,

so that to eliminate formation of cavities and

channels filled with dispersive medium (water)

when compound is in a standstill state;

static compound’s resistance to formation

waters filtering shall be no less than excessive

formation pressure, as well as pressure
differential between the closely adjacent
permeable beds in a well;

» compound’s setting time shall be easy to
regulate in order to ensure that the
compound starts setting 10-15 minutes
after the completion of a squeeze job;

» compound shall be resistant to dilution
by formation waters and shall have good
structural-mechanical properties;

» compound shall remain stable under the
conditions of well’s temperature and pressure
for the whole period of squeeze job.

Taking into account the abovementioned
requirements and geological conditions
(formation pressure decline, high
compartmentalization of the gas-saturated
bed in terms of its permeability, considerable
thickness of the formation) it is proposed to
conduct squeeze jobs with the use of compounds
that will hydrophobize the pore volume of the
reservoir. The use of such compounds along with
reduction in productivity of watered intervals
will lead to an increased permeability of oil and
gas-saturated beds of the formation. These are
organosilicon hydrophobic compounds for
selective water shutoff jobs in oil wells developed
by LI Kleschenko and A K. Yagafarov [8].

Organosilicon water shutoff compounds can be
used in a wide range of formation temperatures
(0—200 °C) regardless salt content in formation
waters. Compounds’ congealing temperature is
below minus 40 °C, what is especially important
for the northern parts of Western Siberia [4].

The results of practical application of such
compounds at oil fields are specified in Table 1 [9].}
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Tabnuua 1 — Pe3ynsmamst npumeHenus Kpemueopzanunueckoti U3oNAUUOHHO
KOMRO3UUUU HA HEPMAHBLX CKEANCUHAX

Table 1 — Results of organosilicon compounds application at oil wells

Bogousonupyromue
COCTABbI HA OCHOBE
KPEMHHUNOPIaHUYECKUX

COC/IMHCHMIT MOT yT AT OO OO i Jle6um nocie U30nAUUL, M>/CYm
M d Flow rate before squeeze job, g
HCIIO/IB30BATHCA B IIUPOKOM eCmOPOJ’CaeHW, e n/day Flow rate after squeeze job, m3/day
7710406 Bed
HWHTCPBAJIC IIJTACTOBBIX Field, area regpmu 6008 negpmu G000
Temneparyp (0-200 °C) oil water oil water
HE3aBHUCHMO OT CTCIICHU Bocmouno-TTaymuHcKas. - 41 205 =5 B
MUHCPATUIALNH IIJTACTOBBIX Vostochno-Pyakutinskayc 10 g b /
BOJL. TeMriepaTypa 3aMep3aHUI e i B o 0 ot
pearenToB HrKe MUHYC 40 °C, Yermakouvskoye 21 ’ ’ ’ ’
4TO OCOOEHHO BAJKHO B ) B icnoe i s ss o -
YCJIOBUAX CeBepa 3amaJHOU Van-Yeganskoye 3 ? ’ g
Cubupu [4].
Pe3y/IbTaThl IPAKTHYECKOTO 4¢, 93 1772 G 5,2
bapcyrosckoe
TIPUMCHCHN A JTAHHOI'O Barsukouvskoye
BC e 89,0 2,0 67
COCTaBa HA HEPTIAHBIX 1 film , ) b
MECTOPOXKICHUAX o
NPEACTABJIEHH B TabnuIe 1 [9). T, 29 87 10,7 06
B pesynbrare
Em-Ezo6croe /- 3,5 10,5 11,2 2.8
NPOHUKHOBEHHS COCTABA Yem Yegovskoye 7
B BOJOHACBINICHHBIC YaCTHU Tomae
12CTOB (POPMUPYIOTCS 30HBI, The 35 5,1 6,8 04
COCTOSIIHE U3 IIOPUCTOH same
CpEeJibl, HACHIIIEHHOM Husazansckoe ~
b ’ Nivagelskoye Al 25 475 245
Tabauuya 2 — Pe3yasmamst 6030€tiCmeus 6000u30ﬂupymu§eeo cocmaea na keprvt nracmallK,
(abcontomnan zazonponuyaemocms K, , = 676,00 mxm*-107)
Table 2 — Results of core (bed ‘IIK; with absolute gas permeability (K, pem) of 676.00 um?-103)
treatment with water shutoff compound
Koagppuyuernm
¢IZZ”CZ;Za;ZP Zu ITepenao I'paouenm sﬁgiszoﬁeefzg BOCCMAHOBNCHUA
> . | pogpunsmposaro 3 iy oaenenus, | oaenenus, | Iponuyaemocms, NPOHULACMOCTNLL
UMDY IOULULL cw/mac 2 NPOHULACMOCTIUL
parouda xlla wlla/m Mmrm?-10 10 Kepocumy, eo
paroud Voi i Pressure Flow P P P bili no 2a3y, eo X
Filtrating fluid oume Gt rate during L ressure ressure OIS Gas permeability erosene
Siltered : 5 differential, | gradient, um?-1073 z permeability
Sfiltration, ©Pa kPa/m restoration e ——r .
5 2 barod .
cm?/bour coefficient, units coefficient, units
]jl/lfei;)n;;e 22 3000,0 0,624 2072 614,00 1,00 _
Kepocumn
Kerosene 522 425,15 10,005 33238 603,90 - 1,00
Kepocumn +
Teneobpa3yrouuti
cocmas 1,02 10,00 0,241 847 - - -
Kerosene+
+gelling agent
gjf(;’scelzé 0,53 10,00 0,241 8,02 - - -
Teneobpa3yroujuti
cocmas 042 10,00 0,345 11,48 = = =
Gelling agent
Rebocur 0,57 10,00 0310 1030 - - -
3azycmumens
Thickening agent 012 10,00 0,521 1732 - - -
ey 611 32722 w002 | 33230 464,90 - 077
Meman
Methane 832 2054,13 10,005 33241 26,20 0,04 -

34 Ne 2 (044) Viions / June 2013




technologies

Tabauua 3 — Pe3ynsmamst npumenHeHus u30oNAUUOHHBLX KOMNOSUUUT HA 2306011 CKEadicune

AmoypzcKozo mecmopoicoenusn

Table 3 — Results of water shutoff compounds application at a gas well of Yambergskoye field

Pexcumovl pabomnl CK8ANCUHBL 00 PeMOHMA Pexcumot pabomot CK8ANCUHBL NOCTIC PeMOHMA
Well operation parameters before treatment Well operation parameters after treatment
Juamemp mszc Z;;‘Z’ " Q 80006l M3/ . mb?c ZJZ;?;;’ m Q 8006l M3/
ouagppazmol, Mm 0 'Of . my cym P, Mlla T,C 0 b i 3} cym P,,Mla T,,°C
Diaphbragm o Q of water, P,MPa T°C ’ O ofwater, P,MPa T,°C
diameter. mm thous;md m/ i day thousand m?/ mi/day
ay day
22,03 3197 96 5,56 9 4034 82,95 5,67 14,2
25,08 3906 144 531 10 4876 89,66 542 14,7
30,03 489,1 171,84 4,88 11 621,6 110,59 5,06 14,7

THOJIMMEPHOM MACCOM, BA3KOCTb KOTOPOH 110 Mepe
POCTAa KOHIIEHTPALIUY BO3PACTAET BILJIOTH /IO ITOJTHOM
NOTEPH TEKYIECTU. [IpU 3TOM IPOHULIAEMOCTD B
YIJIEBOJIOPOAOHACHIIIIEHHBIX UHTEPBAIAX ITOYTH
MOJTHOCTBIO COXPAaHAETCS. Peakiins ruiponnsa
IPOUCXOAUT TOJBKO 34 CUET CBA3AHHOI BOJIbI

C O6PA30BAHUEM HA MOBEPXHOCTU KAHAJIOB
MOJIMMEPHOU IVIEHKU. B pe3ynbrare peakijuu
THOJUKOH/ICHCAIIUU 06pa3yeTcs TuApodoOHast
MOBEPXHOCTb, KOTOPASI CHUKAET (PUIBTPALTUOHHBIE
CONPOTUBJIEHUS 11O BOJIE U YBETMUUBAET (PAZOBYIO
IPOHUIIAEMOCTD JIJIA YITIEBOZOPOIOB (VY B).

B pesynbprare 3aKa4MBaHUA U IIPOJABINBAHUA
B ILJIACT THAPO(POOU3UPYIOMEN X KUJTKOCTHU
3aKAaYaHHBIA COCTAB IPUMET (POPMY OOOJIOUKH,
HIDKHSAS 9aCTh KOTOPOY CTAHOBUTCSA
HEMPOHUIIAEMOM JIJISI BOJBI, 4 BEPXHAA 4ACTh
BBIHOCUTCS B CKBA>KHUHY IIPU €€ ITYCKE B paboTy [10].

Pe3ynbraThl IPAaKTUYECKOTO MPUMEHEHHU A
KPEMHEOPTAaHUYIECKOT'O COCTABA HA HE(PTAHBIX
CKBaKMHAX [OKA34JIU JIOBOJBHO BBICOKYIO
3(PPEKTUBHOCTD AEHUCTBUSA B IMIMPOKUX ITPENETAX
MPOHULIAEMOCTEN MOPOA-KOJIEKTOPOB.

C 1I€1bI0 BO3MOKHOCTHU IIPUMEHEHN A
JJAHHOI'O COCTABA B I'A30BbIX CKBAXKUHAX,
IKCILTYaTUPYIOMIUX BBICOKOITPOHHUIIAEMYIO
CEHOMAHCKYIO 34JIEKb, IPOBEIEHBI TA00OPATOPHBIE
HCCJIEJOBAHMS IIPEJJIATAEMOIO COCTABA HA
MO/IEIY IPUCKBAXKUHHOIO (prbTpa (KepH). KepH
PEACTABIISAECT COOOH I'Aa30HACHIIIICHHBII OOpa3el]
TOPHOI ITOPOJBI C IPOHUILAEMOCTBIO IO 1 MKM? 1
C OCTATOYHOI BOJJIOHACBIIIIEHHOCTBIO, PE3YJILTATHI
JIaGOPATOPHBIX UCCJIETOBAHUI IIPE/ICTABJICHDI B
TAOIULIE 2.

B pesynbrare npoBeIeHHBIX UCCJICAOBAHUN
ObLIa ONPE/E/IEHA ONTUMAIbHAS KOHLIEHTPAI U
COCTABJIAIOIINX PEATEHTOB JJISI IPOBEAEHHUS PAO6OT
B I'A30BBIX CKBAXKUHAX B YCJIOBUAX KCILTYATALTUU
CEHOMAHCKOI 3aJ1eKH SIMGYPI'CKOrO MECTOPOXACHMSL, P

The compound penetrates into the water-
saturated parts of a formation creating porous
zones saturated with polymer material, viscosity
of which increases with the increase of its
concentration up to the complete loss of fluidity.
At the same time permeability of the intervals
saturated with hydrocarbons remains almost at
the same level. Hydrolytic reaction takes place
only due to bound water and results in creation
of a polymer film on the surface of the channels.
As a result of polycondensation, a hydrophobic
surface is created that reduces water filtration
resistance and increases phase permeability for
hydrocarbons.

As aresult of injecting and squeezing
hydrophobizing fluid, the compound takes
the shape of an envelope lower part of which
becomes impermeable for water while the upper
partis carried out into a well when it is brought
into production [10].

Practical application of organosilicon
compounds at oil wells showed quite good
performance of such compounds in a wide range
of reservoir permeability values.

The proposed compound was subject to
laboratory tests on the core to check the
possibility of its application at gas wells drilled
to the highly-permeable Cenomanian reservoir.
The core is a gas-saturated piece of rock with
permeability of up to 1 pm? and residual water
saturation. The results of laboratory tests are
specified in Table 2.

As aresult of the tests there was identified the
optimal concentration of component chemical
agents for application at gas wells exploiting the
Cenomanian reservoir of Yamburgskoye field.

The technology employing coiled tubing unit is
as follows: coiled tube is run into the production
string to flush the bottomhole in order to remove P
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TexHOIOrNusA paboT HA CKBAXKUHE C
UCIHOJIb30BaHUEM THOKUX TPYO (I'T) 3axmiouaeTcs
B cnepyomeM. Yepes I'T, cnyimeHHbIE B IM(PTOBYIO
KONOHHY (JIK), IPOBOAAT HIPOMBIBKY 320051 CKBA>KHUHBI
C LIEJIBIO yaJIeHus1 06pazoBaBmuxca II'TI, ¢ BEIXOJOM
rasa Ha (PAKEIBHYIO JIMHUIO, U NOAHUMAIOT I'T B
Gammax JIK. JINTEPATYPA / REFERENCES

3aTeM B MHTEPBAJI NEPPOPALINH, YEPES KOJIBIIEBOE
npocTtpancTBo Mexay I'T n JIK, 3akauuBaior
ruipoHOOUUPYIONINI COCTAB, 0OPA3YIONIHH
BOJOU3OIALTMOHHBIN 3KPAH U OTTECHAIONUNA
MJIACTOBBIE BOJIBI OT 326051 B INIYOUHY IJ1ACTA IO
paguycy. B He(DTAHBIX M ra30BbIX CKBaXMWHax: Y4eb. nocob. /

Ipu nogxozA€E NEPBOU MOPILIUU PACTBOPA K
6ammaky JIK 3aKpBIBAIOT 3aTPYOHOE MPOCTPAHCTBO
CKBaKMHBI U IPOJABIUBAIOT COCTAB B ILJIACT.
B ciryuae yBeTM4eHMs YCThEBOT'O JABICHU A
BBIIIIE JJOITYCTUMOT'O HEOOXOJUMO IPOBOAUTH
NPOJABINBAHUE COCTABA UMITYJIbCAMH.

ITocne 3TOro 4epes KONMbLEBOE IIPOCTPAHCTBO
mexay I'T u JIK npoBOAXTCS 3aKAYMBAHUE U
NPOJABINBAHUE B IUIACT reIc06PA30BATENSA B OObEME

sandy-clayey plug; gas is supplied to the flare
line. Then the coiled tube is pulled up to the
production string shoe.

1. KycTbiwes, A. B. CoXHble peMOHTbI Fa30BbIX
CKBaXXWH Ha MecTopoxXaeHusax 3anagHou Cnbupu. —

M.: OO0 «la3npom 3kcno», 2010. - 255 c.

2. Teopus M MpaKTMKa PEMOHTHO-U3ONAUNOHHBIX paboT

N. N. KneweHko, I. M. 3o03yna, A. K. ragapos. —
TiomeHb: TiomlHTY, 2010. - 344 c.

3. Paxumos, H. B. Bogon3sonsiuMoHHble paboTbl

C UCNOJIb30BaHNEM KONTIOOUHIOBOM TEXHUKU U
NMONMMEepPHBIX COCTAaBOB Ha CKBaXWHaX YPEHronckKoro
HIFKM / H. B. Paxumos [v ap.] // 063. ntgpopm. Cep.:
leonorus, bypeHue, paspaboTka n akcnayaTaums
rasoBbIX M ra30KOHAEHCATHLIX MECTOPOXAEHUN. —
M.: OO0 «la3npom 3kcno», 2012. - 88 c.

JIK. 3arem nposoauTca criyck I'T B unTepsan I'BK
Y BO BHYTPEHHEE NPOCTPAHCTBO I'T 3aKaunBaioT
U IIPOZABJIMBAIOT B IUIACT 3aI'yCTUTEID. [IpOBOAAT

OOPATHYIO IIPOMBIBKY CKBAKHHBIL, TOJHUMAIOT I'T 13
CKBA’KUHBI U CKBAKUHY OCTABJISIOT HA PEATUPOBAHUE

O/, TABJICHUEM.
I'lo JaHHOM TEXHOJIOT MU IPOBEIEHBI

BO/IOM3OJISIIITMOHHbBIC PA6OTHI HA I'A30BOI CKBAKHUHE

SAMOYPrcKOro MECTOPOXKACHU . Pe3ynpTarTsl paboT
IPEACTABJIEHBI B TAOIULIE 3.

B pesynbrare npoBeICHHBIX OIIBITHO-
I POMBIIJIEHHBIX PA0OT HA I'A30BOM CKBAXKUHE
SAMOYPrcKOro MECTOPOXKJCHUS, B YCJIOBUSAX
MAAI0MIEH TOOBIYH CEHOMAHCKOM 3aJIEXKU,

JIOCTHUT'HYTO CHUIKEHUE JIEOUTA TNIACTOBO KUJIKOCTH

Ha 40%, a TAKXKE YBEJIMYEHUE AeOuTa ra3a Ha 30%.

B 11€J10M IIPOBE/ICHHBIE NCCIIC/JOBAHUS U
MIPAKTUYECKOE IIPUMEHCHHUE TTOKA3/IH BEICOKYIO
3P PEKTUBHOCTD U3OIHPYIOUIETO JEUCTBUS
BOJIOM3OJISIITUOHHOI'O COCTABA HA OCHOBE
KPEMHEOPraHHYECKUX COC/THEHUI B IUPOKUX
npeeIax IPOHUIIAEMOCTEN IOPO/I-KOJIJIEKTOPOB,
BKJIIOYAsI HUBKOIIPOHUIIAEMBIE PA3HOCTH, 4
TAKXKE KOJUIEKTOPBI, KOTOPBIE HMEIOT BBICOKYIO
MIPOHUIIAEMOCTS (O 1 MKM?).

JIOCTOMHCTBOM COCTABA TAKKE ABJISAETCS TO, YTO

CTr'o IPHUMCHCHUC ITO3BOJIACT PCTYIUPOBATH CTCIICHDb

U30IALUH OOPAOOTAHHBIX UHTEPBAJIOB IyTEM
HU3MEHEHUS COOTHOIIIECHN I KOMIIOHEHTOB. B TO ke

4. KneweHko, . N. OnTnmmnsauuns akcnnyataummn
BOJOMNECKOMNPOSABAIOWMX CKBaXUH HEDTAHbBIX U
ras’oBblX MeCcTopoXaeHu 3anagHon Cnbupn /

N. N. Knewenko [n ap.] // C6. Hayuy. Tp. TO PAEH. -
TiomeHb: 2009. - C. 282-306.

5.Ta3npom 2-3.3-516-2010 TexHonorum

M30M5ILUN MPUTOKA NNACTOBbIX BOA B ra3oBbIX U
ra3oKOHAEHCATHbIX CKBaXWHaX B yCIOBUAX aHOMaNlbHO
HW3KOTrO MJIacTOBOro AaBneHus C MOMOLLbIO
KONTIOOMHIOBbLIX YCTAHOBOK HA MECTOPOXAEHMUAX
3anagHon Cubupu. — M.: 000 «lasnpom 3Kcnoy,
2011.-27 c.

6. OCNOXHEHUSA U aBapumM Npu 3KCMayaTauum n peMoHTe
CKBaXMH: Y4yeb. nocob. /T. M. 303yns, A. B. KycTbiwes,

B. M. OBYMHHUKOB, 0. B. BaraHos, B. B. AMnTpyk,

M. I. TenxmaH. — TiomeHb: TioMlHIY, 2012. -372 c.

7. PeMOHT HedTSIHbIX 1 ra3oBbIX CkBaXuH / Mo pea.
0.A. HudoHToBa. — C.-N6.: AHO HMNO «MpodeccnoHan»,
2005.-914 c.

8.MaT. 1078036 CCCP. E 21 B 43/32. CocTaB ans
CeNleKTUBHOW U30JISL MU MNAacTOBbLIX BOJ,

B HeTAHbIX M ra3zoBbix ckBaxxnHax / U.U. KneweHko,
B.N. OBuYMHHMKOB, B.E. Mewkos, A.K. fracdapos (CCCP).-
Ne 3496314, 3asB. 18.06.82; ony6n. 07.03.84, 6ion. N2 9.
9. fragapos, A. K., KypamwuH, P. M., lemnues, C. C.
MHTeHcnpurKauma npnToKos HeTU U3 CKBaXUH Ha
MecTopoxaeHuax 3anagHon Cnbupu.- TomeHb: N3a-Bo
«CnoBo», 2000.- 224 c.

10. MaT. 2247224 P®d. E 21 B 33/13. Cnocob usonauunmn

BPEMSI UCIIOJIb30BAHUE KONTIOOMHIOBOU YCTAHOBKH
TIO3BOJIMJIO IPOBOAUTH BOJJOU3OJSIIITUOHHBIE PAOOTHI
0€3 ITYIICHUS CKBAKUHbBIL, COXPAHHUB IIPO/IYKTHBHBIC
XAPAKTEPUCTUKN CEHOMAHCKOI'O KOJIJIEKTOPA.

NPUTOKA NNacToBbIX BOA B He(dTSHbIE U ra3oBble
ckBaxuHbl / C.K. Coxowko, N.U. KnewieHko,

A.N. Tenkos, A.K. iracdapos, 0.B. Cyxaues u gp. (PD).-
Ne 2002112144, 3as8. 06.05.02; ony6n. 20.11.05, 6ion. N2 6.
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y caao HOBUHKA

KOMIMAEKT OBOPYAOBAHUA ANA HATNMPABAEHHOIO
KOATHOBUHIOBOro bBYPEHUA

lpeaHa3HaueH AAA YNPaBAAEMOro ropu3oHTaALHOTO U HAKAOHHO-HanpaBAeHHOro OypeHus
CKBaXHH, B TOM YHCAE B YCAOBUAX ANPECCHU Ha NPOAYKTMBHBIH NAACT.

B coctaB KOMnAeKTa BXOAWT cHcTeMa HanpaBaeHHoro bypenus (CHB) ¢ kabeAbHbIM
KaHaAOM CBA3M B UCNOAHEHUM 76 MM AU 89 MM,

CHb BKAOYaeT:

* HasemHoe 060pypoBaHuE;

* KOMMNOHOBKY HU3a GYpHAbHOW KOAOHHbI; puraaliaem NnoceTuTb
* nporpammHoe obecneueHue. Haw cteHA Ne B216 B naBuaboHe 2.1

MpenmywecTea KOATIOOMHroBoro bypeHun:

Ha BbicTaBke Hedtb 1 [a3 / MIOGE
(25-28 uiona 2013, r. Mockea)

CHb nosBoaner:

* OCYLECTBAATb NPOBOAKY CKBaXHH C BbICOKOH
WHTEHCUBHOCTLIO Habopa KPUBM3HBI;

* OCYLLIECTBAATL NPOBOAKY CKBaXWH MO NAacTam
MaAOH TOALLKWHBI C BbICOKOH TOYHOCTbLHD;

* ONTUMWU3UPOBATL TPAEKTOPHIO CKBAXMHbI;

* MOAyYaTb AaHHbIE C 32608 B peXxume

peanbHOro BpEMEHM.

yBEAMYEHHE MEXAHUYECKOW CKOPOCTU NPOXOAKH;

cTabMALHOCTL NAPaMETPOB AENPECCUH BCAGACTBUE HENPEPLIBHOCTH npouecca bypeHus:;
COXpaHeHWe KOMEKTOPCKUX CBOMCTB NPUCTBOALHOW YacTH NAacTa;

BbICOKWH YPOBEHb NPOU3BOACTBEHHOM M 9KOAOTMUECKOH 6e30NacHOCTH;

BbICOKasA CTeNneHb aBToMaru3auuu bypeHus.

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com




TEXHOJIOT'NH

Weatherford

PAGOTbI BE3 NPMMEHEHNA BYPOBOM

GOING RIGLESS

Cmamus npeoocmaenera komnanueti Weatherford

Courtesy of Weatherford

OCKOJIBKY CITOCOOBI U METO/IBL JOOBIYN HE(PTHU U T'a32
IIOCTOSTHHO YCJIOXKHSAIOTCS C TEHEHHUEM BPEMEHU, TO
U TEXHOJIOTUH BHYTPUCKBAKMHHBIX PA6OT HE CTOAT
Ha MeCTe. Bce HAUMHAIOCh C U3YYEHUS IIPOLIECCA U3BICUCHU S
HOTEPSHHOTO WIN IPHUXBAYEHHOTO OOOPYJOBAHUS U3
CTBOJIA CKBA’KHUHBL, 4 B UTOT'E OBLI Pa3pabOTaH KOMIIEKCHBIH
CIEUATN3UPOBAHHBIN HOAXO/ JIJISI PEMIEHUS ITUPOKOTO
CIIEKTPA MPOU3BOJCTBEHHBIX 34/]a4 B PA3JTUYHBIX
BHYTPUCKBAKMHHBIX YCIOBUAX, HAYUHASA OT HAKJIOHHBIX
CKBaKHH JIO I'TyOOKOBO/IHBIX U 3PEJIBIX MECTOPOXKAECHHU.
HecMoTps Ha TO, YTO OOJIBITUHCTBO BHYTPUCKBAXKUHHBIX
paboT, BKIIOYas IOBUJIbHBIE PA6OTHL, OUMCTKY CKBA>KUHBI U
33apE3Ky 60OKOBBIX CTBOJIOB, OCYIIECTBIAIOTCSA C IPUMEHEHUEM
OypOBOM YCTAHOBKH, NTO/I3EMHBIE pabOThI uepe3 HKT
IPEJCTABIISIIOT COOOM OIlepaIuU, IPOBOIUMBIE O€3 €€
HUCHONIB30BAHUSA.
«M3HAYAJIBHO TNIAHUPOBAJIOCH, YTO YCJIYI'Y KOMIIAHUHU
Weatherford Mo BHYTPUCKBAKUHHBIM PA0OTAM 4EPE3
HKT 6yayT CrtoOCOOCTBOBATH PA3PA0OTKE TEXHOJIOI U
JUISL PACIIUPEHUSA CIIEKTPA PEMOHTHBIX ONIEPALTUI,
BBIINIONHsIEMBIX C HpuMeHeHneM 'HKT, niau KonTio6uHra, —
rOBOPUT biierik XaMMOH/I, pyKOBOJWUTENb O PA3AEIEHUA
no padoram Ha HKT/THKT komnannu Weatherford. — [1na
BBITNIOJIHEHUA CJIOKHBIX 32/1a4 10 3aKAHYUBAHHUIO U PEMOHTY
CKB2’KMH BHYTPUCKBAXKUHHBIE PA60TEI Yepe3 HKT MoryTt
npoussoanuTbcs Ha 'HKT, kabese, KapoOTaXHOM Kabeie
uinu HK.
CeropHsi, Ipy HAJIMYUU yke 6oee 100 maTeHTOB
Ha PA3JIMYHbIE UHCTPYMEHTBI U TEXHOJIOTUH,
BHYTPHUCKBA)KUHHBIE pab6oThl uepe3 HKT cTany 151 KOMITaHUU
Weatherford Ba>KHBIM U OBICTPOPACTYIIUM OU3HEC-CETMEHTOM,
OCOOEHHO ITPH BBINTOJIHEHNH OIIEPALUI B CJIAHIIEBBIX IIJIACTAX.
K OCHOBHBIM 321ATEHTOBAHHBIM TEXHOJIOTUAM MOXHO
OTHECTU CUCTEMY CABOCHHBIX IakepoB WidePak™,
YCTaHABINBAEMBIX 32 OJHY CITO Kak Ha 371eKTpoKabere,
Tak 1 Ha THKT. JaHHAs cucTeMa OOECIICUYHUBAET HAJICKHOE
MEPEKPBITHE 32JAHHBIX YIACTKOB JIJISI U30JIALUN
HETE€PMETUYHOCTHU 00caiHOM Ko1oHHBI/HKT 1o creony
CKBAXHHBL CIBOEHHAs cUcTeMA JetFrac ucnoib3yercs s
N304 MU U IpoBeaecHuA I'PIT HECKOIBKUX
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ike the ever-changing, increasingly

complex nature of oil and gas production,

well intervention is not what it used to be.
What began as a fishing expedition to retrieve
lost or stuck equipment in the wellbore has
evolved into a multifaceted, and often highly
specialized, process to address a broad range of
production challenges in environments, ranging
from deviated holes to deepwater wells to aging
reservoirs.

Whereas fishing, wellbore cleaning and
re-entry services evolved from drilling rig
operations, the development of thru-tubing
intervention is rooted in the rigless side of the
business.

“Weatherford’s thru-tubing business was
initially focused on developing technology
that expanded the scope of well maintenance
activities carried out on coiled tubing,” says
Blake Hammond, Weatherford Global General
Manager for Coiled Tubing and Thru-Tubing
Business Units. “To meet our clients’ evolving
intervention and completion challenges, our
thru-tubing business has grown to include the
development and deployment of a vast array of
intervention solutions — be they deployed on
coiled tubing, slickline, electric line or jointed
pipe”

Today, with more than 100 patents for
various tools and technologies, thru-tubing has
become a significant and growing segment of
Weatherford’s intervention business, particularly
in unconventional shale plays.

Key proprietary technologies include the
WidePak™ one-trip straddle system that can
be deployed by electric line or CT to provide a
reliable v-0 rated straddle for patching wellbore
casing/tubing anomalies. The Jet Frac straddle
system is used to isolate and treat multiple
perforated intervals in a single CT run.



Pucynox 1 - Buympuckeaxcunnsie paoomasiuepe3 'HKT cmanu oasa komnanuu Weatherford eascnovim 6usnec-cezmenmom
Figure 1 - Coiled-tubing bas become a significant segment of Weatherford's business

nep@dOPHUPOBAHHBIX UHTEPBAIOB 32 ogHy CI1O
Ha ruokux HKT.

«Ha cerogHAMHNN JEHb MBI BBIIOJHSIEM THICIYU
BHYTPUCKBAXXKUHHBIX padoT uyepe3 HKT B rop, npegocTasisas
HAIIMM 3aKA349UKaM HAUO6O0Ie€ MHUPOKUU CIEKTP YCIYT I
PELIEHUS CAMBIX PA3HBIX 32/A4», — HOAYEPKUBAET Bieiik
XaAMMOH/I.

Bce cepbe3Hble KOMITAHUH, CIEUATU3UPYIOIINECS HA
BHYTPUCKBAXKMHHBIX padoTax yepe3 HKT, ocTpo HyK1a10TCA
B MOIIIHBIX 1 HAJEKHBIX TH/IPABIUYECKNX 3A00MHBIX
asurarensax. [isurarenb CTD® komnanuu Weatherford
OCTAETCS OAHUM U3 CAMBIX HAJICKHBIX IIPOMBIIIIEHHBIX ['3]]
Ha PBIHKE, 4 HOBEMIas TexHosorus ForceFlex™, BcTpoeHHas
B HETO, JIUIIb 3aKPEIIIAET HAIIE TUAEPCTBO B OOECIIEYEHUN
33Ka3YUKOB 3KOHOMHUYECKHU 3(P(PEKTUBHBIMU PEMIECHUSIMHU JJI
PabOTHI B ATPECCUBHBIX BHYTPUCKBAXKUHHBIX YCJIOBUSX.

JpyruM aKTUBHO Pa3BUBAIOIIUMCS CETMEHTOM SIBJISIOTCS
BHYTPUCKBAKMHHBIE PAOOTHI HA NO3AHEN CTAJUN PA3PaOOTKHU
MECTOPOXKIEHUSA U YCIYTH IO IMKBUJIAIITUU CKBAKIH.

WX pa3BUTHUE OOYCJIOBIEHO BIHUAHUEM JIBYX PBIHOYHBIX
HOTPEOGHOCTEN — PACTYIINUM YUCJIOM UCTOIIEHHBIX CKBAXKHUH U
HOBBIIIEHUEM HOPMATUBHBIX TPEOOBAHUU K PA60OTE, OCOGEHHO
Ha menbde.

Weatherford npegocTaBIsgeT IOTHBIN CHEKTP YCIYT IS
MNPOBEJIEHUA BHYTPUCKBAXKUHHBIX PA0OT HA MO3JHUX CTAJUAX
IKCIUIYATALIUN MECTOPOXKICHU A, HAUNHAS OT MOBBIIIECHUA
J1e0UTA 3PEJIBIX CKBAKMH U 3AKAHUYHMBAS UX OE30I1ACHOU U
3(PPEKTUBHON IMKBUIALIHEN. }

“We now conduct thousands of thru-tubing
operations a year, delivering an incredibly broad
range of services for our clients’ intervention
challenges worldwide,” says Hammond.

For any serious thru-tubing company, a robust,
reliable performance-based line of motors is
perhaps its most critical need.

Weatherford CTD® motor continues to be one
of the industry’s most respected lines of motors
on the market today, and together with a new
ForceFlex™ technology incorporated ensure
that we stay on the cutting edge of providing
our clients with cost effective solutions in harsh
wellbore environments.

Another growing segment of the intervention
portfolio is late-stage intervention and well-
abandonment services. The uptick is the result
of two significant market forces — the growing
number of aging wells worldwide and the
heightened regulations, particularly in the
offshore arena.

Weatherford provides complete end-of-life
intervention services, from initially maximizing
production from aging wells to eventually
ensuring their safe and efficient abandonment.

Among the newer technologies in the portfolio
is the hydraulic pulling and jacking unit (P&JU) —
a rigless well-abandonment technology that }
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TEXHOJIOT'NH

Weatherford

Cpeiy HOBENIIUX TEXHOJIOIUHI MOKHO BBIIE/IUTD
TUPABINYECKYIO YCTAHOBKY JUISL CITYCKOIIO'bEMHBIX
onepauuii P&JU, KOTOpas 1O3BOJIAET OCYILECTBIATD
JIMKBUJIAIINIO CKBAKUH 6€3 IPUMEHECHUSL
OypOBOM YCTAaHOBKH. OHA O6IAJJA€T LEIBIM PAOM
TEXHOJIOTUYECKUX HOBIICCTB, TAKUX KAK BCTPOCHHOC
HOPTAJIBHOE 3aTPY304YHOE YCTPOUCTBO, TPYOHAS TIOMIAIKA
THOBBIINICHHON BMECTUMOCTH U BEPTIIIOT C HPHUBOJIOM JIJIS1
HOBBIIIEHUs 6e30mmacHocTy v KIT/I.

IToce cepuu yCHEMHO PEATU30BAHHBIX IIPOEKTOB IO
JIMKBUJIAIIN CKBAKUH B MEKCHKAHCKOM 32JIMBE MOKHO
YTBEPAKIATH, YTO 3TA CUCTEMA UEATBHO HOAXOANT JIJIS
HEOOIBIINX NIAT(MOPM UIH IIATHOPM-CITYTHHKOB 6€3
OYpOBOY BBIIIKY, 4 TAKXKE IPUMEHNUMA B CJIy4a€ HU3KUX
IPOYHOCTHBIX XAPAKTEPUCTUK BBIIIIKU UJIU NOBPEKICHUN
OypOBO¥ IIPU I TOPME.

KoMnakTHAs 1 JIErKasi yCTAHOBKA, COCTOSIIAS U3
27 pa3nmUYHBbIX MOAYJIEU U THAPOIPUBOJHON NIOIBEMHON
BBIIIKH, IIOJTHOCTBIO HE3ABUCHUMA OT IO’bEMHOI'O KPaHA
U UMEET TPYOHYIO IJIOMAAKY pasmepoMm 3 048 m quist HKT
auaMmeTpoM 89 MMm. Takast MOGHMIBHOCTD TO3BOJISIET €M
JIETKO MIEPEMEIATHCS OT CKBAKUHBI K CKBAXKUHE, OCTABJISSA
MUHUMYM KPENEKHBIX OTBEPCTUI.

Hcnonb3ys 3Ty U ApyTrue Texnonoruu, Weatherford
THOMOTI'A€T JOOBIBAIOIIUM KOMIIAHHUAM 1O BCEMY MUDPY
U B Poccyy OBBIIATH AEOUT U IIPOJIEBATE CPOK
IKCIUIYATA MU CKBAKHUH. ©

Pucynox 2 — Jeuzament CTD® komnanuu Weatherford
oCmaemcsa 0OHUM U3 CAMBLX HAOEHCHBLX NPOMBLIULAEHHBLX
3a001inbLX 06UzZamenei Ha PolHKe

F‘;'gure 2 — Weatherford CTD® motor continues to be one

of the industry’s niost respected lines of motors
incorporates a number of innovative features,
including an integrated pipe-handling gantry system,
increased racking capabilities, and an integrated
power swivel stand to enhance safety and efficiency.
After a successful track record in several Gulf
of Mexico well-abandonment projects, we can
surely state that from a rigless intervention and
abandonment point of view, the P&JU is ideal for
small or satellite platforms that do not have an
existing derrick, have a downgraded derrick or have
been storm-damaged.
The compact, lightweight unit is designed in
27 different modules and has a hydraulically powered
mast, and is completely independent from the crane
and has a pipe-racking capacity of 10,000 feet of
3 1/2-inch pipe. The highly mobile system can skid
easily from well to well, leaving a small footprint.
With this and other technologies, Weatherford can
help operators increase production and prolong the
life of a well globally and in Russia especially. ©

Pucynox 3 — Coeoennasn cucmemajet Frac
Figure 3 - Jet Frac Straddle System
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KonTiooMHr n «Tpm myuikerepa»
NOBLILWAIOT A00bIYY HedhTH M rasa
Ha CTapbIX MECTOPOIXKAECHUNAX

10.A. BAJIAKHPOB, 1.T.H., 3aME€CTHTEIb JHPEKTOPA II0 HAYKE M TEXHHKE
MeKAyHapoaHoi kommanuu JOr-Hedreras» Private Limited

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

€0JIoro-TexXHu4eckue Meporpusarus (I'TM),

pa3pabdaTeIBAEMBIE HENOCPEACTBEHHO

Ha IIPOMBIC/IAX 6€3 y4aCTHUS HAYYHO-
UCCJIEA0BATEIbCKUX OPIaHNU3ALINI, B 3HAYUTEIbHON
CTEMNEHU CIIOCOOCTBYIOT YBETMYEHHUIO YUCJIA PAOOT MO
TEXHUYECKOMY NIPOrPECCY HA HEPTAHBIX U T'A30BUX
npoMeIciaaX. OJHAKO, KAK TOBOPHJIN B PEBHOCTU
MYZApPELBL: «TaM, I/Ie O4€Hb XOPOUIO, HAUAETCS U YTO-
TO TVIOXO0€», CIEYS 9TOU MBICJIH, 1 O3HAKOMUJICS C
COAEPKAHUEM PAOOT IO pa3padareiBacMbiM ['TM u
YOENUIICS, YTO HEKOTOPBIE YTBEPXK/JAEMBIE TO3ULINHU
B I'TM 1 B CAaMOM Ji€JI€ HYK/IAI0TCSA B YIYYIIEHUN.
DTO KACAETCA NO3ULIUHU 10 JOCTPEILY U IIEPECTPETY
Pa3pabdaThIBAEMBIX IIJIACTOB, IOCKOIBKY IIOBTOPHEIE
nepdoparroHHbIE PA0OTHI OKA3ATHUCH
0€e3yCIeNTHBIMH (C TOYKH 3PDCHUSI SKOHOMUYCCKUX
COOOPAKEHUI, OHU HE IPUHECIA OKUAEMOTO JOXO/1a

IIPOMBICJIOBOMY YIIPABIEHHIO). HEBOJIBHO BO3HHUK BOIIPOC:

MOYEMY ITO IIPOUSOILIO, BEADL MEPPOPAITUOHHBIE PAOOTEI
B CKBA’)KHHAX BEJIyTCA YK€ MHOTO JIET, M, YTO HA3BIBAECTCH,
«0OpOCIM 6OPOAOI0» ONBITA. TAK B YEM XK€ JIEJI0, TIOUYEMY
HET NO3UTUBHUX PE3YIBTATOB?

MO>HO OBLIO OBl B KAYECTBE OTBETA HA ITOT
CaKPaMEHTAJIBHBIN BOIIPOC HAITUCATD TPAKTAT
O6'BEMOM B IBE-TPU CTPAHULIBL, HO JIJIS KDATKOCTHU
STy 4Ille BOCTIONb3YIOCh U3JIIOOJIEHHOM JIEKCUKONU
MPOU3BOAUTEIIEN PACTUTEBHBIX )KUPOB: UYETO MOXKHO
OXUJATb OT BTOPOT'O UJIU TPETBETO OT)KHUMA?

KaK roBOpHTCSA, YTO HAKATIAET, TO U XOPOIIO.

B nosgHuit nepruos pa3padoTKU HEPTAHBIX U, KAK
MIPABHJIO, OOBOJAHEHHBIX IUIACTOB, IIOCTYIIEHUE
YIJIEBOJOPOAOB IIPOUCXOAUT MO NPHUHITUAITY «TAIOIIETO»
OCTATKA HE(PTH, KAK JIIOOUJI BBICKA3ATHCS I10 3TOMY
IIOBOJLY MO JIIOOUMBIN yUHUTEJIb, IPOPECCOP
B.H. Ilenkayés.

JlyMaro, Tenephb ACHO, TIOYEMY 5 B3AMEH JOTOIIHOTO
«IOCTPEJIA ¥ IEPECTPEIIA» PEKOMEHYIO IIPOBECTH
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eological and engineering operations

(GEO) developed directly in the field with

no scientific and research organizations
involved largely contribute to technical
advancements in the oil and gas sector. However,
as wise men of the old used to say: one can always
find something bad where everything seems to be
too good. Following this thought I looked through
the contents of papers dedicated to currently
developed GEO and realized that some of the GEO
aspects indeed require improvement. This pertains
to additional perforation and re-perforation of
target formations since repeated perforation
proved to be ineffective (from the economic
standpoint this method failed to provide the
expected revenue to the field administration).
One can't help but wonder: why did it happen
despite the fact that perforation efforts in the
wells have been going on for many years and so
to say “accumulated” vast experience? So, what is
the problem? Why no positive results have been
achieved so far?

One could write a two or three page treatise in
response to this tricky question but for brevity sake
I'd better employ the favorite lexicon of vegetable
oil manufacturers: what can one expect from the
secondary or tertiary processing? Some dribs and
drabs, at best.

During later stages of oil formations (usually
watered ones) development hydrocarbon
production proceeds in conditions of “receding”
oil content. This is how my favorite teacher
Professor V.N. Telkachyov would describe this
process.

I think it is clear to you now why instead of
the meticulous “additional perforation and re-
perforation” I recommend performing hydroacid



rupoKUCIOTHBIN pa3pois (I'KP) riacra ¢
IIPHMEHEHHEM TPEeX KHC/IOT: COJLTHOM, A30THOM
" pocOopHOIL. DTU TPU KUCTIOTHI, CIOBHO TPU
MYIIKETEPA: HEOTPA3ZUMBIH I”apTaHbAH (COIAHAA
kucsora HCI), 6eccTpaniibiil rpoMmuiia ITapToc (a30THAs
kucsoTa HNO,) 1 M3siHbIH 10 QUIIMTPAHHOCTH ADaMHC
(pochopnast unu opropocdopHas kucnora H,PO ).

KOHLIEHTPALIMA KMCJIOT U UX KOJIMYECTBO 3ABUCAT
OT MHTEPBAJIA NIeppopaLiuu U neTpapu3nIeCKon
XAPAKTEPUCTUKHU IOPOJ], CIATAIOINX TPU3A00UHYIO
30HY CKBA’KHHBDL

Bce ykasaHHBIE ¥ IIPEJIATaEMBbIE KUCJIOTHI I1OJ,
JIECTBUEM BBICOKOTO JIABJIEHUS CLIOCOOHBI IPOHUKHYTh
U BBI3BATh IIPUTOK YIJTIEBOJOPOJIOB M3 INTYOMHHBIX
UCTOYHUKOB MPU3a60MHOM 30HBI ITACTA. DTO OBLIO
JOKA3aHO HAMMU Ha MeCTOpOxAeHuAX Kurtas, Cupuy,
Bonrapumu, Poccun, Mpana, TypKMEHUCTAHA U JIP. CTPAH.

COBETYIO B 06434TEJIBHOM MOPAAKE PAOOTHI C TPEMS
KHUCJIOTAMH, KaK Mbl YCJIOBUJIMCh UX HA3bIBATD, C «TPEMS
myumkerepaMi», FKP IpoBOAH TS C IPHMEHEHHEM
KOJITIOOMHI'OBOH YCTAHOBKH, 160 HUKAKO! JIPyTOH
UHCTPYMEHT 1 O60PYJOBAHUE B COBPEMEHHBIX YCJIOBUAX
HE CIIOCOOHBI MOJTHECTU XUMUYECKUE MATEPHUAIBI U
PEAKTUBBI HEITOCPEACTBEHHO K NTEP(POPALTUOHHBIM
OTBEPCTUAM. ©

KOJIOHKA YJICHA PCAAKIITHNOHHOI'O COBCTA

Paspywmenue 610kamopa

LIpu nepeunrom 6CKpuLmuL naacmos 0)PosoLe KOMNAHUL
YACMO UCNOSLIYIOM PASIUMHBLE NOSUMEDHBLe MATNePUAIbL
U IMUM CAMBIM USHAHUATEHO 6 SHAMUIMENLHOLL CIeneHuU
NOHUICAIOM 2UOPONPOBOOHY IO XAPAKIMEPUCITIUKY
NAGCMOBOLL cucmemst (NOPUCIOCHTb, NPOHUUACMOCITTb,
NOOBUICHOCHIL PINOUOA).

O06BACHACINCA MO MeM, 4o NPU NPOHUKHOBCHUU 8
NOPUCHLYIO CPEOy KOANCKIMOPAt00bLe NOAUMEDbL, OONA0AS
aA02e3UOHHOIL CNOCOOHOCMbIO, HANUNAIOM HA 6eUeCINEa
nopucmoii cheost (Necox, 2AUHAG, APLUAIUM U OP.), CO30a10m
Ha NOBEPXHOCIMIL 1020 6eULeCINBd, 00 KOMOPO20 OHUL
NPOHUKIIU, POUHYIO NACHK)), HeNPOOUBACMYIO HUKAKUMU
KUCTOMAMU U PUSUHCCKUMU CROCObaMU. TI0dmomy cmana
AKMYansHOLL nPoOseMa CO30aHUS XUMUMECKO20 6eU,eCInBd
UM PPUSUHECIO20 CHOCOOA, CHOCOOHO20 0CB0000UNL O
NPUUCTIBYA, UTIU, CKOPEe, <OKIYNAHMA» — NOJIUMEPHOZ20
MaAmepuana — NOPUCHIYIo cpeoy naacma.

TIpeonazaro HOBbLIL 0eKONLMAMAMOP, PA3PAdOMAHHbLIL
8 OO0 Oz -Hegpmezas», COCMOAULULL U3 CTLONHCHO
OP2aHU308AHHOLL CMECU KUCIOM. MYPABLUHOLL, A30MHOL,
6pOMUCIO-B000POOHOLL, (POCHOPHOLI.

TIpeonazaemuiti COCMaAas KUC01M 00IHCeH CNPABUNIBCSL C
nOCMABAeHHOLL NPOOIEMOLL C ONCUOACMOLL YCNEULHOCIBIO
6onee 60%.

Bauw FO. banaxupos

fracturing (HAF) of the formation using three
acids: hydrochloric, nitric and phosphoric.
These three acids are like three musketeers:
irresistible d’Artagnan (hydrochloric acid HCI),
intrepid and hulky Porthos (nitric acid HNO,)
and graceful yet deft Aramis (phosphoric or
orthophosphoric acid H,PO,).

The concentration of acids and their amount
depend on the perforation interval and
petraphysical characteristics of rocks constituting
the bottomhole area of the well.

When exposed to high pressure, all the indicated
and suggested acids are capable of penetrating
and causing an influx of hydrocarbons from their
deep-seated sources lying within the bottomhole
area of the formation. We have proven this theory
when developing oil fields in China, Syria, Bulgaria,
Russia, Iran, Turkmenistan and other countries.

I strongly advise you to work with these
three acids that we have agreed to call “three
musketeers”. In this case, a coiled tubing unit
must be used for HAF performance because
nowadays no other tool or equipment is capable
of delivering chemical materials directly into the
perforation holes. ©

editorial board member column

Clogging Removal

Drilling companies often use various polymeric
materials during initial formation drilling
and thus considerably degrade the bydraulic
characteristics of the formation system (void
structure, permeability and fluid mobility).

1t happens because once adbesion-capable
polymers get inio the porous reservoir medium,
they tend to stick to the porous medium materials
Sand, clay, argillite, etc) creating a film on
their surface that cannot be breached by either
physical means or acids. Therefore it has become
a matter of great importance to create a chemical
substance or a physical way of freeing the

Jormation’s porous medium from this ‘alien’, or,
rather, the “invader” — polymeric material.

1 offer a new anti-clogging agent developed by
Yug-Neftegaz Lid. It consists of a complex mixture
of acids: formic acid, nitric acid, hydrobromic
acid, and phosphoric acid.

The likelibood of the proposed acid combination
successfully dealing with the problem at hand is
over 60%.

Sincerely yours,
Yu. Balakirov
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TEXHOJIOI'N

KondrepeHumna m BbiCTaBKa

SPE/ICOTA 2013 no KONTIOOMHIY
M BHYTPMCKBaXXMHHbIM paGotam

2013 SPE/ICoTA Coiled
Tubing and Well Intervention
Conference & Exhibition

Kongpepernvusn SPE/ICOTA 2013 no
KOMIOOUHZY U 6HYMPUCKBANCUNHHBIM
pabomam npowina 6 omesne/Kongpepery-
yenmpe Waterway Marriott, DacnoniornceHrom
8 2. Byonenoce, wumam Texac, c 26 no 27 mapma
2013 200a. Dma Kongeperiis A6124emcs
OUHAMUMCCKUM MEPONPUAIMUCM, KOMODOe
oceeuyaent WUPOKULL CNeKmp Da3iudHbLX
UHHOBAUUOHHBLX PeULeHULl, MermoouK u
CROCOO0B Y YUULCHUSA NPOUSBOOUINEIHOCIIU
BHYMPUCKBANCUHIHBLX Onepaull. /lanroe
cobbLmue yice Cmaio mpaouuOHHbM
MECMOM COOPA ONBIMMHELIUUX CReUUAIUCINO0E
MUPOBOLL UHOYCMPULL DA3BEOKU U O0ObIYU
Y221e8000p0008. Ha kongeperitjuu
00CYHCOAIOMCA HOBCLIUIUE U CAMbLE
aAKmMYaibHbLe CKBANCUHMHbLE MEeXHOJI02UL,

a ee mexHuUuecKaa 1po2Pamma s6AAemcs,

no cymaut, YHUKAJILHOLL.

MBEI IpeacTaBiIsieM BallleMy BHHMaHHIO
AHHOTAIIUHM HAaN0O0JIe€e HHTEPECHBIX JOKJIAT0B,

CIEeJIAaHHBIX B pamMKax KoHdepennu SPE/ICoTA 2013.

JL.I. Tomec, Welltec; H. Munnep, K. Bunuuon, Marathon
Oil Corporation. ACIONb30BaHUE HHCTPYMEHTOB HA
TEKTPOKAGeIe JJIsI OUHUCTKH OOKOBBIX CTBOJIOB K
nepdopanuu ux 3a00eB

B NONBITKE CHU3UTh CTOUMOCTD 3aKAHYUBAHUA CKBAXKUH
Y MUHUMH3UPOBATb UCIIOJIb30BAHUE TUOKOU TPYOBI
(T'T), 1pUMEHSIA €€ TONBKO TaAM, TJE 3TO A6COMIOTHO
HEOOXOIUMO, OJJHA M3 AOOBIBAIOMNX KOMITAHUIT HA
ClIaHLEeBOM MecTopoxaeHnu Eagle Ford pemmna n3ydurs
AJIBTEPHATHUBHBIE TEXHOJIOTUH, KOTOPBIE TO3BOIHIIN
OBl IPOBECTH OYUCTKY CKBA’KUHBI U IEP(HOPALIHIO
320051 IOCJIE 3aBEPIIEHUS [IEMEHTUPOBOYHBIX PA6OT.
KoMnanwus 6614 3HAKOMA C THCTPYMEHTOM JJI1 O4UCTKH,
CITyCKA4€MOM B CTBOJI IIPH IOMOIIU CKBAKMHHOI'O TPAKTOPA
Ha 3JIEKTPOKaderte. JJaHHBIN HHCTPYMEHT OOOPYJOBAH
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The 2013 SPE/ICOTA Coiled Titbing
and Well Intervention Conference took
place in the Woodlands Waterweay
Marriott Hotel & Convention Center,
Texas on March 26—-27, 2013.

The Conference is a dynamic

event featuring a diverse range of
presentations that cover innovative
solutions, practices, and performance
improvements across all sectors of

the industry. This event continues

its tradition as the global E&P
industry’s foremost venue for the latest
intervention technologies with a peer-
selected technical program like no
other.

We present you a number of abstracts of
the most interesting reports made during
the 2013 SPE/ICoTA Conference.

L.D. Gomez, Welltec; N. Miller, K. Binnion,
Maratbon Oil Corporation. Using Electric-
Line Tools To Clean Wellbore Laterals and
Perforate Toes

In an effort to reduce completion costs and
minimize CT use, reserving it for only those
tasks that absolutely require it, an operator
in the Eagle Ford shale decided to investigate
alternative technologies for performing post-
cementing well cleanup and toe perforating.
The operator was aware of an electric-line
(e-line), tractor-conveyed cleaning tool with
a reverse circulating bit (RCB) that was being
used for drifting and cleanout runs. These
tools have been used successfully in Norway
and Canada, offshore and on land, to clean
out cement stringers and other debris from
the wellbore, ensuring a clear path for the toe



JIOJIOTOM C OOPATHOM LIUPKYJIALIUEN, KOTOPOE YCIIEIIHO
UCIOIB30BAIOCH IS HPOXOJKU FTOPU3OHTAIBHBIX
CTBOJIOB U UX OYUCTKHU. THCTPYMEHT NPOAYKTHBHO
npumensica B Hopseruu u Kanaje, Kak Ha meab(OBBIX,
TAK 1 HA KOHTHUHEHTAIbHBIX CKBAXKUHAX, JI/IS1 OYUCTKHU
CTBOJIOB OT LIEMEHTHBIX IPOILJIACTKOB U PYTOTr'O MyCOPA.
O4YHCTKA NO3BOJIANA 6ECTIPENATCTBEHHO JOCTUT'ATh
326051 17151 ero nocaeayone nepgopanuu. [focue
YCIENMIHOT'O 3aBEPIIEHU BBIIIEYTTOMSHYTBIX PA6OT
CTAaHOBMJIACh BO3MOXKHOI 3aKa4Ka MPO6OK juis ['PIT,
KOTOPBIE O6ECIEYNBAIN ITPOBEJAEHUE MHOTOCTAJUIHOTO
3aKAHYMBAHUSA CKBAXKUHBL

KoMnanwus pemmiia nonpo6oBaTb UHCTPYMEHT HA
NEKTPOKAOETIE B PAMKAX IMTUJIOTHOT'O ITPOEKTA HA
IATA OOCAXKEHHBIX TOPU3OHTATIBHBIX CKBAKMHAX
MecTopoxaeHud Eagle Ford. 9Ta TEXHONIOTUs BIIEPBLIE
HCIIOJIB30BATIACHh B HA3EMHBIX OIEPAIIUAX HA TEPPUTOPUHU
CIIIA. MHCTPYMEHT YCIIENTHO OYHUCTUJII CTBOJIBI CKBAKHUH,
4 CITyCKAEMBIE HA TPAKTOPE nepdopaTopel 6€3 NpodiemM
JOCTUIIIN HY>KHOI ITTyOUHBL B paMKax 3TOrO IPOEKTA
CpelHEE BpEMSA ITPOBEJEHUS PAOOT (CITYCK MHCTPYMEHTA
JUISL OYMCTKH HA JIEKTPOKAOEIIE, OUUCTKA CTBOJIA, CITYCK
nepdoparopa Ha TPAKTOpPE, Tepopaius) Ha OJHOMN
CKBa’KHMHE COCTABUJIO 24 yaca. [IpOeKT ObUI IPHU3HAH
YCIEIIHBIM.

®. Tomec, M. Anb-Acupuy, T. Anb-MyTapu, X. Abacc, Saudi
Aramco; J1. Cueppa, Pinnacle, a Halliburton Service;
Ix.P. Bunbma, Halliburton. YcneniHO€ IPOBEAECHUE
HANIPABJIEHHOM ' POIECKOCTPYHHOM nepdopammuu
u I'PII B ra30BO¥ CKBAKHHE C OOJIBIIHM YIJIOM
HAKJIOHA CTBOJIA HA YYACTKE NEPEKPHITHI 00CATHOM
KOJIOHHBI/XBOCTOBHKA

IMepdpopanus, 3akanurBanue U ['PIT naoTHOrO
ra30BOI'0O KOJUIEKTOPA, IPOBEJEHHBIE B CKBAXKUHAX C
OOJIBIIIMM YIVIOM HAKJIOHA CTBOJIA HA YYACTKE IIEPEKPBITHA
00CaJHOM KOJIOHHBI/XBOCTOBHKA, SIBJISIIOTCSI HEYACTBIM
cobplTHEM B UHyCTpUU. Korga ¢ Takoi cutyanuen
BCE )K€ CTAJIKUBAIOTCS, 3(PPEKTUBHOE ITPOBEICHUE
I'PI1, KaK IpaBUjIO, CYUTAIOT HEBO3ZMOKHBIM H3-34
KCILIyATAIIMOHHBIX OCJIO)KHEHUN U BBICOKUX PHUCKOB
BBINAICHUSA ITPOINIMIAHTA B IPUCKBAXKUHHON 30HE.

B gokmazie mpeACcTaBIeH OIBIT YCIENTHOTO IIPOBEAECHUA
nepdopanyy 1 I'PIT B IJIOTHOM I'a30BOM KOJIJIEKTOPE,
PACIIOJIOKEHHOM Ha O0IBIION ITyOHHE. IIpr 3TOM CTBOJI
CKBa’KUHBI, BCKPBIBAIOMEN JAHHDBIN KOJJIEKTOP, UMEJT
GOJIBIION YOI OTKJIOHEHUS OT BEPTUKAIHN (657) ¥ GbLI
PACHONIOXKEH B 30HE ITEPEKPBITHS O6CATHON KOJIOHHBI
aAuameTpom 177,8 MM M XBOCTOBHKA JUAMETPOM 114,3 MM.
ITepdopaninOHHBIE PA6OTHI ObLIN IPOBEJEHBL C
HUCIIOJIb30BAHNEM HHHOBA1IMOHHOI'O HAIIPABIEHHOI'O
I'UJPOIECKOCTPYHHOI'O IIPOLIECCA, IIPU KOTOPOM UHTEPBAJI
1nep@OpPaIU COBIAAAET C INIOCKOCTBIO MAKCUMAJIbHBIX
HAIIPSIKEHUI. BIOOGABOK B IOKJ/IA/1€ OCBEIIACTCS
MHHOBAIIMOHHAsI METOAWUKA U30JISLIMU HEOOCAKEHHOI'O
Y4aCTKA CTBOJIA, PACIIOJIOKEHHOI'O HUKE 30HBI >

technologies

perforations, which follow. With these tasks
successfully completed, the pumping down of
frac plugs can be accomplished with confidence
during multi-stage completion operations.

The operator decided to try the e-line
technology on a five-well pilot project of cased,
horizontal wells in the Eagle Ford development.
This was the first time the technology was used
in U.S. land operations. The e-line cleaning tool
cleaned the wells, and the tractor-conveyed
perforating guns reached the depth cleaned out
by the e-line cleaning tool. On this pilot project,
the average field time per well for an e-line
cleanout and tractor-conveyed toe perforation
was 24 hours. The pilot test was considered a
success.

F. Gomez, M. Al-Asiri, T. Al-Mutary, H. Abass,
Saudi Aramco; L. Sierra, Pinnacle, a Halliburton
Service; J.R. Vielma, Halliburton. Successful
Oriented Hydrajet Perforation and
Fracture Stimulation of a Highly Deviated
Tight-Gas-Producer Well Completed in the
Casing/Liner Overlap Section

Perforation, completion, and fracture
stimulation of tight-gas reservoirs performed
in highly deviated wellbores that are located in
the overlap of the casing/liner is not common
practice within the industry; when this situation
is encountered, performing effective fracture
stimulations is often considered impossible
because of operational challenges and
screenout risks.

This paper presents a case history of a
successful perforation and fracture stimulation
of a deep tight-gas reservoir where the wellbore
was highly deviated (65°) and was located
between a 7-in. casing and 4 1/2-in. liner
overlap. Wellbore perforation was performed
using an innovative oriented hydrajetting
process, where the perforated interval was
aligned to the plane of the maximum stress.
Additionally, this paper documents the
innovative isolation of the openhole section
located below the zone to be fractured using a
chemical packer.

KV. Burdin, Schlumberger; S.S. Sitdikov,
LV. Bataman, N.A. Mogutov, A.N. Nikitin, V.A.
Shvayko, A.N. Serdyuk, Rosnefi; S.A. Vereschagin,
A.Yudin, P. Bravkov, D. Serikov, Schlumberger.
Successful Coiled-Tubing Application for
Milling, Cleanout, and Kickoff Operations
of Horizontal Wells Completed With
Liner for Multistage Hydraulic Fracturing
Projects on Priobskoye Oil Field
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TEXHOJIOI'N

I'UJIPOPA3PBIBA, IIPHU TOMOIIH XUMHUYECKOT'O ITAKEPA. KOI-Iq)EPEI-II.l“’I M BbICTaBKa
K.B. Bypaun, Schiumberger; C.C. CUTIUKOB, il CoTA 2013

WN.B. baraman, H.A. MoryTos, A.H. Hukutus, B.A. [IIBaiiko, no K0"7|°6““ry n

A H. Cepaiok, Pocnegpmo; C.A. Bepemarun, A. FOnuH, BHYTP"CKBa)K“HHbIM
IT. BpaBkos, /1. CepuKoB, Schlumberger. YcienrHoe p aGoraM

IIPHUMEHEHHE KOJITIOOHHTA 1)1 (ppe3epoBaHUA,
IIPOMBIBKH 1 OCBOCHH A I'OPHU30OHTAJIBbHBIX
CKBAKHMH C KOMIIOHOBKAMHM-XBOCTOBHKAMMH JIJ151
MHOTOCTaAUUHBIX I'PII. OnbIT paboT Ha [IpHOGCKOM

MECTOPOKIECHHUH
For the first job following workflow was
Ha niepBO CKBA>KUHE OBLIYU IPOBEECHBI CIEAYIONIINE applied: multi-stage hydraulic fracturing
PaboTBhL: CIIyIIEHA KOMIIOHOBKA JIJISI IPOBEACHU A completion was installed and 7 zones were
MHOrocraaunHoro I'PIT, nocnenoBaTeIbHO IPOBEAECHBI fractured one by one. Technology implies that
ceMb cTagu I'PI1. TeXHONIOTrUA NPEATIONATAET, YTO B during pumping, at specified stage time, balls
IIPOLIECCE HATHETAHUA XKUIKOCTU A1 ['PIT B CKBaXXKHUHY are dropped (one at time) from the surface to
IPOUCXOAUT NOOYEPENHBIN COPOC MAPOB (UEPES open the Frac Ports (FP). After the treatment, the
OIIPEEJICHHDIN IIPOMEXKYTOK BDEMEHU) C IIOBEPXHOCTU most efficient technical solution to remove the
JUIsL OTKpBITUSA NOPTOB Frac Ports (FP). Han6onee balls is to mill them using CT. Following milling
3(PPEKTUBHBIM TEXHUYECKUM PEIIECHUEM 1A YAAJICHUSA operations the well was cleaned out and kicked
mapos nocnue nposeaeHus ['PIT aBngeTca ux ppes3epoBKa off with nitrogen. In designing a Coiled Tubing
MPU MOMOIIU KONTIOOMHTA. [Tociie 3aBepeHus job the critical part is BHA and string selection.
(Ppe3epOBOUYHBIX pa6OT CTBOJI 6bLJI OUHIIEH, 4 IPUTOK B Selected mill should be strong enough for milling
CKBa’KMHY OBLT BBI3BAH ITPU ITOMOIHY 3aKA4KH a30Ta. [Ipu Frac Port iron and long enough to prevent
MJIAHUPOBAHUH PAOOT C KOJITIOOMHIOM KDUTHYECKUMH damage of FP, by side tracking from it to reservoir.
HapaMeTPaAMU ABIAIOTCA BBIOOD TPyos 1 KHBK. As per project program 4 wells have been
BeI6GpaHHBIN (DpeE3 JOJIKEH OBITh JOCTATOYHO IIPOYHBIM completed with technology described above.
JUISL pAa0OTHI C METAJUIOM NOPTOB FP, a TaKKe JOCTATOYHO Current production rates show high efficiency of
JJIMHHBIM 1 IPEAOTBPAIEHU IONAJAHUN B <KAPMAHbI> multi-stage hydraulic fracturing technology over
nopToB I'PII-KOMIIOHOBKH. traditional well completions. This article describes
Ha cerogHamnum JeHb IPU ITIOMOILIH BbIIIECONUCAHHONU technical and operational details of the project,
TEXHOJIOTUU 3AKOHYEHBI 4 CKBAXXUHBI [IpHO6CKOTrO candidate selection process, job planning and
MECTOPOXAECHUA. TEKYIINN fEOUT STUX CKBAKUH determines a way to find an optimum technique
TO3BOJISIET TOBOPUTD O BBICOKOM 3(P(PEKTUBHOCTU to meet client demands. Analysis of 4 wells
TEXHOJIOTUH MHOT'OCTaAUHHOTO I'PIT 11O CpaBHEHHUIO C completed with multi-stage fracturing liner is
TPaJUIIMOHHBIMH CIIOCOOAMH 3aKAHYMBAHUS. B foKIa€ shown in comparison with standard completion
IPEJCTABICHB] TEXHUYECKUE 1 SKCILJIYATAI[HOHHBIE in the article.
JIETATIN IIPOEKTA, TOAOOP CKBAKUH-KAHU/IATOB,
MJIAHMPOBAHUE PA6OT C KOJTIOOMHIOM, 4 TAKXKE J.M. Griffin, R. Barraez, Sanjel Corporation;
OIIMCAH CIIOCOO BBIOOPA ONITUMAJIBHON METOJUKH S. Campbell, Suretech Completions. To Mill or
3aKAHYUBAHUS JJ15 VIOBJIETBOPEHUS ITOTPEOHOCTEN Not To Mill: A Fully Retrievable Multistage
KianeHTa. [IpuBeeH TakXKe CPAaBHUTEIbHBIN AHAIN3 Fracturing System
4-X CKBA’)KMH, 3dKOHYEHHBIX C HCIIOJIb30BAHUEM
KOMITOHOBOK-XBOCTOBHKOB /IJISI MHOT'OCTAJIUHHOT'O With the increase in horizontal wellbore
I'PIT, ¥ BEpTUKAJIBHBIX CKBAKHH, 3aKOHYECHHBIX 10 lengths, effective hole cleaning and
TPAAUILIMOHHON TeXHOIoruu I'PIL efficient milling practices play a critical
role in coiled tubing (CT) extended reach
ILx. M. Tpuddun, P. Bappariec, Sanjel Corporation; applications. Multistage hydraulic fracturing
C. Kambamn, Suretech Completions. ®pe3epoBaTh HIIH HE of unconventional reservoir plays has focused
dbpesepoBars: U3BICKAEMAA IETUKOM CHCTEMA I horizontal completion techniques on one of two
MHOrocTaguiiHbrx I'PII primary types: plug-and-perf or ball-and-seat
liner systems. The introduction of ball-and-seat
C yBEJIMYEHUEM JITHHBI TOPU30OHTAJIBHBIX CKBAXKHUH technology in the middle of the last decade was
3 PEKTHUBHAA OYNCTKA CTBOJIA U IIPOJYKTUBHBIE a breakthrough in the horizontal stimulation
METO/IUKU (PPE3EPOBAHUSA UTPAIOT BAKHYIO POJIb IIPU completion process and significantly impacted
MIPOBE/ICHUU KOJITIOOMHTOBBIX ONIEPAITUI B CKBAXKMHAX the ability of operators to economically develop
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C 60IBIINUMHU OTXOAAMHU. ITIpOBEIEHUE MHOTOCTAJUIHBIX
T'PIT HA HETPATUITMOHHBIX MECTOPOXKIECHUAX
HO/APA3YMEBAET UCIONIB30BAHUE OJTHON U3 IBYX
CIEAYIOMNX METOJUK TOPU3OHTATIBHOIO 3aKAHYUBAHUS:
METO/A «IIEMEHTUPOBAHUE U TIEPPOPALINA> UJIU TEXHUKU,
BKJIIOUAIOIIEI COPOC mAapOB. I[ToABIEHUE TEXHOJIOTUN

CO COPOCOM MIAPOB B CEPEANHE MTPOULIOTO JECATUIETUS
CTaJIO MPOPBIBOM B IIPOLIECCE TOPUSOHTAIBHOTO
3aKAHYUBAHUA CKBA’KUH U 3HAYUTEBHO MOBIHAIIO

H4 CHOCOOGHOCTB IOOBIBAIONINX KOMITAHUU PEHTA0ETIBHO
pa3pabaTeIBATb MECTOPOXKACHHUSA CIAHIIEBOM

HE(MTH U Trasa.

COBpEMEHHBIE CUCTEMBI 3aKAHYUBAHUSA TPEOYIOT
OPOBEJEHUSA (PPEZEPOBOYHBIX PAOOT NTOCIE
ocyuecTsieHus I'PIT 114 BOCCTAaHOB/IEHU S IPOXOAUMOCTU
CTBOJIA U CHATUSA OTPAHUYEHUI HA ITYyTH OTOKA.

[ IpeojoneHus TPYAHOCTEN, CBA3aHHBIX C (PPEZEPOBKOI
NPOOOK MM CEEN MIAPOBBIX KJIAMIAHOB C JUAMETPOM,
JOCTUTAIONIUM 3HAYEHUI HAPYKHOT'O JUAMETPA
XBOCTOBHKA, OBLIIN PA3PA0OTAHBI U3BJIEKAEMBIE LIETUKOM
CHCTEMBI, MTO3BOMAIOINE IPOBOAUTD 3aKAHUYUBAHME 34
OJIHY CIIYCKO-TIO[/bEMHYIO OIIEPANUIO. DT HOBEUIIINE
CHCTEMBI HE TPEOYIOT IIPOBEAEHUA (PPEZEPOBOUHBIX

WA 6YPOBBIX padoT noce I'PIT, cOXpaHsag IpuU 3TOM
NPENUMYIIECTBA [IBYX BBIIIEYIOMAHYTBIX METOJUK
3aKAHYMUBAHUSA ITYTEM UCIIOIb30BAHN U3BIEKAEMBIX
pa3aenInTENbHBIX IPOOOK U CEMIEN MTAPOBBIX KIAIAHOB.
Bpems paboT npu UCMONB30BAHNUH TAKUX CUCTEM MOXKET
COKPATUTBCA HA BEMUYUHY 10 40%. ITpr 3TOM OTCYTCTBYET
HEOOXOJUMOCTD B JIOPOTOCTOAIMNX (PPEEPOBOUYHBIX
paboTrax. HeonpeaeneHHOCTH B 3(P(PEKTUBHOCTHU
(Ppe3epOBAHUA U MOCIEAYIOMEM YIAJIEHUU MyCOPA U3
CTBOJIA YCTPAHAIOTCSA TyTEM UCIIOJIb30BAHUA IIPOCTOI'O
MEXAHU3MA 3aKPETUIEHUA U PACKPENIEHNA, KOTOPBIA
OCTABJIAET CTBOJI CKBAKMHBI HE3ACOPEHHBIM M TOTOBBIM
JUIA TIOOBIX BHYTPUCKBAKMHHBIX ONlepannii. M3piekaemas
CHCTEMA CEJIEII KJIATTAHOB TAKXKE UMEET JOIOJIHUTEIBHOE
MPEUMYILECTBO NEPES CKOMB3AIMUMUA MY(PTAMHU.

H. Korapu, M. Maxajpkay, C. ITynusaina, k. [TankBaHy,
Baker Hughes. Il ppMeHEeHHE IIECKOCTPYHHOH
nepdoparuu npu MHOro3oHaasaom I'PII B
CKBA:KHHAX IIO JOOBIYE METAHA YTI'OJIbHBIX ILTACTOB B
Nuaagun

ITeckocTpyriHasa nep@opanus — 3TO NPOLECC, IIPU
KOTOPOM JUJISI PE3KH OOCAHBIX KOJIOHH, IIEMEHTA UJIU
nep@OopaALNU IVIACTOB IPUMEHAIOT BBICOKOHATIOPHYIO
CTPYIO A0PA3UBHOM JKHUJIKOCTH, COACPKAIIEH IIECOK.
ITpy1 3TOM MOXXHO BAPbUPOBATD ABJIEHUE CTPYU U
BpEMS PE3KHU I JOCTUKEHNUA MAKCUMAJILHON CTENIEHU
MNPOHUKHOBEHMUSL.

IIpu NCNIONB30BAHNH TPAJULIMOHHON NepdOpaALIUU
(co ctyckaeMbIM Ha Kabesie eppopaTopoM) 32 MECHII,
K4aK IIPaBUJIO, yaBanoCh nposecTu 'PIT B 12—-15 30Hax
METAHOYI'OJIBHOTIO 610Ka Raniganj, Muaus. C mipuMeHeHUuEM
BBIIIEYIIOMAHYTOM TEXHOJIOTUHU 34 MECALL y1AJIOCh
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shale and tight oil reservoirs.

Most current completion systems require post-
fracturing milling interventions to restore full
wellbore access and remove flow restrictions.
To address the challenges associated with plug
milling or opening ball seats up to the full
liner drift diameter, fully retrievable single-
trip systems have been developed. These next
generation systems require no post-stimulation
milling or drilling while maintaining the
benefits of both the plug-and-perf and the
ball-and-sleeve completion methods through
the use of retrievable isolation plugs and ball
seats. Workover time can be decreased over
40%, eliminating costly milling operations.

The uncertainty in both milling efficiency and
the removal of debris is replaced with a simple
set-down and release mechanism which leaves
the wellbore unobstructed for any future well
interventions.

N. Kothari, M. Mahajan, S. Pooniwala,
J. Panjwani, Baker Hughes. Application of Sand
Jet Perforations for Multizone Fracturing
in CBM Wells, India

Sand Jet Perforation (SJP) is a process which
uses a high velocity jet of abrasive sand laden
fluid to cut through the casing, cement and into
the formation jetting pressure and cutting time
can be varied to achieve maximum penetration.

With conventional wireline perforations, about
12 to 15 zones were usually fractured in a month
in the Raniganj Coal Bed Methane (CBM) Block,
India. The application of the above technology,
made it possible to fracture more than 38 zones
in a month. The process ensured that each zone
received a positive zonal isolation and optimized
fracturing treatment leading to cost effective and
quality fracturing treatments.

This paper highlights the sand jetting
perforation process for achieving maximum
penetration, advantages of the technique
for fracturing in CBM wells and the planning
involved placing sand plugs for achieving
optimized and economic stimulation treatment. P
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TEXHOJIOI'N

BBIITOTHUTD I'PIT B 6071€ee ueM 38 30HaX. TeXHOIOrus
obecrneynsia HaJIeKHOE Pa3006IIeHUE UHTEPBAJIOB U UX
ONTUMAJIBHYIO OOPAOOTKY, UTO CAienano npouecc I'PIT
pCHTa6CIIbHI)IM 1 KAYECTBCHHBIM.

B nokiaze ocsemaeTcs npoLece MNECKOCTPYHHOM
nepdopany, HO3BOJISIONINI JOCTUYb MAKCUMAJIBHOI'O
NPOHUKHOBEHMUS B IIACTBIL, 4 TAKKE IPEUMYIIECTBA
,ZIaHHOI;I MCTOJOHWKHU ITPU €€ IPUMCHCHHNH HA CKBA>)KWUHAX
JULSL TOOBIYU METAHA U3 YTOJIBHBIX I1J1IACTOB. Kpome Toro,
OIIUCAHO MJIAHUPOBAHUE ONEPALUI, BKIIOYAs] yCTAHOBKY
II€CYAHBbIX HpO6OK AJI1 JOCTUXKECHU A OIITUMAJIBHOI'O
addekTa OT 06pPAOOTKH.

KondrepeHyma u BbiCTaBKa
SPE/ICoTA 2013

NO KONTIOOMHIY U
BHYTPUCKBA)KMHHbIM
pacoram

A. Mack, M.C. Glaser, M. Rossing, Weatherford.
Selectively Retrievable Coiled-Tubing
Whipstock Provides Retrieval Options
Without Loss of Production

A. Mak, M K. I'nmanizep, M. Poccunr, Weatherford.
BBIOOPOYHO H3BJIEKAEMBIH OTKIOHHUTEIb JJI5
OypeHHs 60OKOBHIX CTBOJIOB ITIO3BOJIAET IPOBOJHUTH
PadoTHI 0€3 CHUIKEHHU A JOOBIIH

Coiled-tubing (CT) intervention services
involving casing exits require the use of a
whipstock assembly, which consists of a milling
assembly, concave, and anchor. The anchor
secures the concave, keeping it from traveling
downhole while performing the sidetrack. The
self-orienting packer and latch system provides
the option to retrieve the packer on the same trip
as the concave and latch or leave the packer in
the well as a datum for a lateral or re-entry. The
system also allows for torque transmittal from the
milling assembly to the packer’s slips. The packer
has an open bore that allows production to flow
through the packer when it is left in the well.

The retrievable whipstock packer and latch
system is deployed on coiled-tubing or wireline
in normal or sour service applications for wells

KONTIOGMHIOBBIE BHYTPUCKBAKUHHBIE PAOOTHI,
OPEAYCMATPUBAIOIINE BEIPE3KY OKHA B OOCATHON KOJIOHHE,
TPEOYIOT IPUMEHEHU A KOMIIOHOBKH C OTKJIOHUTEJIEM,
KOTOPast COCTOUT U3 (PPE3bI, BOTHYTOI IOBEPXHOCTHU
U AKOPSL. SIKOPB 3aKPETUIAET BOTHYTYIO IOBEPXHOCTD,
NPEAOTBPAIIAS €€ NEPEABIKEHNE BHU3 10 CTBOJIY IPU
OypeHnH 60KOBOI'O CTBOMIA. CAMOOPHUEHTHUPYIOMUCS
MAaKEP U CTONMOPHAA CUCTEMA JAI0T BO3MOXKHOCTD U3BJIEYb
MaKeP BMECTE C BOTHYTOU MOBEPXHOCTHIO U CTOIIOPOM
WJIA OCTABUTD €TO B CKBA’KMHE B KAYECTBE METKHU ITPU
MHOBTOPHOM OypeHHNN. CUCTEMA TAKKE MO3BOJAET NIEPENAYTY
KPYTAIIETO MOMEHTA OT (PPE3BI HA MAKEPHBIE 3AMKI.

B mmakepe nMeeTcs CrielnaabHOE OTBEPCTHE, YEPES
KOTOPOE CKBAXMUHHBII (DIION]] MOXKET OECIIPENATCTBEHHO
MOIAAaTh HA IOBEPXHOCTD B CJIYY4€, ECJIN MAKEP ObLI
OCTABJIEH B CKBA’KITHE.

H3BiIeKaEMBIN NAKEP-OTKIOHUTED Y CTOIIOPHAA

that require the flexibility to retrieve the packer

CHCTEMA PA3MEIIAIOTCS B CKBAKUHE ITPU ITIOMOII
TrUOKO TPYOBI MK KaOesisl. [JaHHAs1 KOMIIOHOBKA
MOXKET IIPUMEHSITHCS B CKBAKMHAX C MAJIBIMU HJIN

S3HAYHUTCIbHBIMU KOHIICHTPAITUAMU CEPOBOJOPOAA,

B KOTOPBIX TPEOYETCS TMOKOCTD IPH U3BIICUCHUH
MAKEpa WK OYPEHUHU JOTIOJTHUTENbHBIX OOKOBBIX

or drill additional laterals or re-entries using an
adjustable, self-orienting whipstock.

The packer and latch whipstock have been
used in several lab and function tests. This paper
describes the lab tests and results that this self-
orienting, trip-saving whipstock packer and latch

CTBOJIOB C UCIIOJIb30BAHUEM HACTPAUBAEMOTO,
CaMOOPUEHTHUPYIOMEIOCSI OTKJIOHUTEIS.

OnuceiBaecMasi KOMIIOHOBKA IIPOIIIA HECKOJIBKO
JIaBOPATOPHBIX U (PYHKIIMOHAJIBHBIX TECTOB. B 1oK1a1e
MIPEAICTABIACHBI OIMMHUCAHUS ATUX TA60PATOPHBIX TECTOB, Hughes. First Offshore Coiled-Tubing Drilling
4 TAK’KE UX PE3YJIBTATHI, KOTOPBIE IEMOHCTPUPYIOT With Ultraslim BHA in Matured Malay
XOPOMYIO (PYyHKIIMOHAJIBHOCTD OIIMCAHHOMN CUCTEMBI. Basin

system has successfully completed.

Z.1Ibrahim, N. Ezalina, PETRONAS Carigali Scn.
Bhd.; S. Krishnan; K.M. Lim, T. Maniam, Baker

3. U6parum, H. D3anuna, PETRONAS Carigali Scn. Bhd.;
C. Kpumnan, KM. JIum, T. Manuawm, Baker Hughes. Ile pBBIFL
OIIBIT KOJITIOOHMHI'OBOI'O OypEHHsI C IPUMEHEHHUEM
KHBK maJjioro guamMeTpa Ha meabge Maxai3uu

PETRONAS Carigali Sdn. Bhd. had identified
some fields at Offshore Terengganu, Malaysia as
the first batch of candidates for the CTD pilot
project in 2011 to gain access to the marginal
reserve and evaluate the feasibility of re-entry
Coiled-Tubing Drilling (CTD). Several challenges
for the startup had been highlighted during
the pre-well feasibility study particularly on the

Komnanus PETRONAS Carigali Sdn. Bhd. Bei6paia
HECKOJIBKO MECTOPOK/ACHUM Y IOOEPEXKbS IITATA TpEHIanYy,
Masansus, B Ka4€CTBE MEPBLIX KAHAUJATOB JJIA IIPOEKTA
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0 KOJITIOOMHI'OBOMY 6ypeHHIO e1me B 2011 roay. JJaHHbIN
MPOEKT PU3BAH OTKPBITh ITyTh K 34114CaM, Pa3padoTKa
KOTOPBIX Ha JAHHBI MOMEHT HEPEHTAOEIbHA. OH

TAKXKE I[IO3BOJIUT OLICHHUTb TEXHUYECKUE BO3MOXHOCTH
pEeaNn3auy NOBTOPHOT'O KOJITIOOMHTIOBOT'O Oy PEHU S
(KB). Bo BpeMs IIpeiBApHUTEIBHOIO U3YYEHHUA CUTYALUU
OBLJIO OTMEYEHO HECKOJIBKO NTPO6IJIEM, KOTOPBIE TPEOOBAIU
npumeHeHusa KHBK MeHbIero (I1o CpaBHEHUIO C
TPaAUUOHHBIMU KOMIOHOBKaMU A1 KB) nuamerpa.

B nrore 66110 TPUHATO EAUHOINIACHOE PELMIEHUE O TOM,
4TO JJIA JAHHOI'O IIPOEKTA HYKHO UCIOAb30BaTh KHBK
nuametrpom 60,3 MM, KOTOPAst CIIyCKaaach uepe3 HKT
auaMeTpom 88,9 MM. K pyruM TpygHbIM 3a4a9d4M MOKHO
OTHECTHU YCTAHOBKY OTKJIOHUTEJIS, BBIDE3KY OKHA B
06CaTHOU KOJIOHHE, KAK OIMHAPHOT'O, TAK U JIBOMHOTO,

a Taxke 6ypeHHe IO BXO/A B 33/TaHHBIN KOJUIEKTOP HA
MPOEKTHOM ITTyOUHE.

BBUIO TPOBEAEHO KOMILJIEKCHOE TPOEKTUPOBAHHUE PAGOT,
BKJIIOYASI HECKOJIBKO 3TAIOB JIOPAOOTKHU. TaKkKe ObLIN
BBITIOJIHEHBI IIPEJBAPUTEIBHBIE MHKEHEPHO-TEXHUUECKUE
PabOTHI, BKIIOYAas AaHAJIN3 TUAPOMEXAHUKH U PACYETHI
KPYTAIIETO MOMEHTA U 3ATSAXKH, YTOOBI YOEAUTHCA B TOM,
gy10 KHBK /1711 KB nipeoioneeT Bce CI0KHOCTH U BBITOJTHUT
MOCTABJICHHYIO 327a4Y.

B noksage npeacTasieHo ONUCAHME YCIICITHOTO
nposeaeHus Kamnanuu 1o Kb, a Takxke 0600111eH
MOJIyYEHHBINA IIPAKTUYECKUU ONBIT U YKA3aHbI
BO3MOXXHOCTH JUJIS YIIYYIIEHU IIPH IPOBEICHUN
AHAJIOTUYHBIX IIPOEKTOB ITO COCEACTBY B OJIMKAIIEM
oyaymeM. ©

KOMMAHWA WELLTEC MNMONYYUJIA NMPEMUIO
INTERVENTION TECHNOLOGY AWARD 2013
3A CBOKO TEXHONOIMKO WELL CUTTER

Komnanusg Welltec 6p11a HArpaxJieHa MPECTUKHOU IPEMUEH
Intervention Technology Award 2013 3a Texnosnoruio Well Cutter,
KOTOPas IPEACTABIAECT COOON MHHOBAITMOHHBIN HHCTPYMEHT,
MO3BOJIAIOMUH 3((HEKTUBHO U 6E30I1ACHO U3BJIEKATb U3 CKBAYKUH

OYpPHJIBHBIE TPYOBI, XBOCTOBUKU, TU(PTOBBIE U OOCAJHBIE KOJIOHHBI

06€3 HEOOXOTUMOCTH B UCIIOJIb30BAHUU B3PbIBUATHIX BEIIECTB.
Exxerognasa MexxayHapoaHas npemus Intervention Technology
Award Acconmany CIenUaaInuCcToOB MO KONTIOOUHTY U
BHYTPUCKBA>XKUHHBIM paboTam (ICOTA) npucyxaaeTcs 3a
BBIJIAIOIINECS TEXHUYECKHUE MHHOBAITUHN WU IPUKJIAJJHBIE
TEXHOJIOTHH B O0JIACTH BHYTPUCKBA)KMHHBIX Pa60T. HoBasA
TEXHOJIOTUS UJIM METOJUKA JOJDKHA INOO CHMKATb PUCKHU
PU NPOBEAECHNUH CKBAKHMHHBIX ONIEPALINI, IMOO MTOBBIIIATh
YPOBHH JOOBIYH, TUOO yIy4IIATh 6€30IIACHOCTD PAOOT U
MHUHHMHU3UPOBATH UX BPEJHOE BO3JEUCTBUE HA KOIOTHIO.
Anexc MakKeri, peruOHaJIbHbIA BULIC-TIPE3UJECHT KOMIIAHUU
Welltec B EBpone, Poccuu u crpanax CHI, mosryuwi Harpaay
oT bpariana IIBanuTia, crapuiero npeacenaresis ICOTA, Ha
Kongpepennun u Beictabre SPE/ICOTA 2013 O KONTIOOUHTY U
BHYTPHUCKB2>KHUHHBIM Pa60TaM, KOTOPAs IPOIILIA B I. Byjenjce,
mrat Texac.
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requirement of a smaller Bottom Hole Assembly
(BHA) compared to a general conventional

CTD project. The 2 -in BHA was the unanimous
choice for this project which was done through 3
-in tubing. The challenges also include setting a
whipstock, milling window, single as well as dual
casing exit and drill ahead to the target reservoir
until the planned total depth.

A comprehensive well planning was performed
and completed with several stages of revision.
The pre-well engineering including hydraulics,
and torque & drag were carried out to ensure the
planned CTD BHA overcame all challenges and
met the objectives.

This paper aims to describe the success of this
CTD campaign while highlighting the lessons
learnt and opportunities for improvement for
similar project within the vicinity in the near
future. ©

WELLTEC WINS THE 2013

7™ ANNUAL INTERVENTION
TECHNOLOGY AWARD FORITS
WELL CUTTER TECHNOLOGY

Welltec was awarded the 2013 Intervention
Technology Award for its Well Cutter
technology; a novel tool that enables efficient,
safe drill pipe, liner, tubing and casing
recovery operations without the need for
explosives.

ICOTA International’s Annual Intervention
Technology Award recognizes outstanding
technical innovation or application of
technology for well intervention. The
application of the new intervention
technology or technique should demonstrate;
reduced risk, increased production, improved
safety or minimized environmental impact.

Alex McKay, Vice President Europe, Russia
and CIS at Welltec, received the winner’s
trophy from Brian Schwanitz, Senior
Chairman of ICoOTA at the SPE/ICOTA Well
Intervention and Coiled Tubing Conference &
Exhibition, held in The Woodlands, Texas.
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3 B6LCOKUMU TNEXHOJIOCUAMIU

Future of Oil & Gas Services Belongs
o High 1echnologies

KoppecnoHieHT )KypHasa «<Bpems KONTIOOMHI'a» 6eCeAYeET C IIEPBbIM
3aMECTUTEJIEM I'€HEPATIBHOI'O IMPEKTOPA — IVIABHBIM MHKEHEPOM
OAO dlypuedreornaga> H.A. BAPUITIOBDbIM.

A Coiled Tubing Times correspondent is talking to I.A. ZARIPOV,

First Deputy General Director — Chief Engineer of OJSC Purnefteotdacha.

Hpex Azzaposuu 3apunoa poouncs 2 ausaps 1963 zoda
8 cene Ypcanbaw 6 Tamapcmare.

Tpyooeyro deamensHocms Havas 6 1980 200y 6 00.acHoCmU
caecaps no KOHMpPOAbHO-USMEPUIMETIHBIM NPUOOPAM U
asmomamuxe 8 yexe agmomMamu3anyii npou3eoo0cmaa,
HIZTY JIcanunovredpmo», noc.Jucaruns, Tamapcman.

Tocne oxonuanus 6 1987 200y MocKO8CKO20 UHCIMUMYmMa
negpmu u 2asa um. 1M. I'yoKumna no cneyuanshocmu «oypenue
HePMAHBLX U 2A3066LX CKEANCUH> PAOONAT NOMOULHUKOM
OypunvlyuKa 4-20 paspaoa IKCNAYamayuOHHOZ0 U
pas36e0our020 O)yperus CK8ANCUH Ha Heghms U 243,

a 3amem UMHICeHepom 1o 6ypeHuro 6 npPou3e00cmeeHHO-
mexnono2uueckom omoese 6 CYyMmopMUHCKOM YNpaeierun
6yposeix pabom Ne 2,110 «Hoabpocrkregmezas».

TIpouten nyms ommacmepa no CL0HCHbIM Padomam
8 yexe KanumasibHozo U n003eMHO20 PeMOHING CKEANCUH
00 HAMANIHUKA YUACINKA yexa 000biuu Hegdmu u 2a3da 6
HIZTY 3anoasapregpmo», [10 +HoabpockHegpmezas».

C 2000 2o0a pabomaem 6 OAO dlypregmeomoata»,
ooueprem npeonpuamuu OAO HHK Pocredpmo». B nacmosiuee
8pemsa 3arumaem 00NACHOCHIb NePE020 3aMeCINUMes
2enepanbo20 OUPEeKmopa — 2161020 UHICCHEPA.

Bpemsa koixTro0mHra: Hpek A3rapoBud,
IIO3HAKOMBTE, IIOKATYHCTA, HAIIUX YHTATEJIeH
c xomnanuedn JdlypaedreoTmadar.

Hpek 3apunos: OAO JdlypHedTeoTnada»
OBLIIO OOPA30BAHO B 1992 1oy Kak CEPBUCHOE
OpeANPUATHUE, ODUEHTUPOBAHHOE HA JOOBIUY HEPTU
U3 TPYJTHOU3BIIEKAEMBIX U BBIPAOOTAHHBIX 3AJIEKEH,
UCIIBITAHUS U BHEJPEHUS HOBBIX TEXHOJIOTUH 1O
MOBBIIIEHUIO HEPTEOTJAYH IIACTOB, COOPA U AHAIN3A
reo(pu3nIeCKor HHPOPMAIIUHU C NOCIENYIOMUM
HOCTPOEHUEM LTU(PPOBBIX U TUPOJUHAMHUYECKUX
MOZEIEN MECTOPOXKICHUN. B IPOIIIOM roy HaIa
KOMITAaHUS OTIPA3JHOBAJIA OYEPESHOU KPYTIIBIH I0OUIEN —
20-netue. OAO JdlypHedTeoTnaua» IPEAOCTABIAET
YCJIYTH INIABHBIM OOPAa30M MO I'HIPOPA3PHIBY ILIACTA,
reo(pU3NIECKUM UCCIENOBAHUAM CKBAXKIUH. PaHbIle B
COCTAB KOMITAHHUH BXOJWIH TAKXKE OAPA3ACIECHHUA IO
XUMHYECKON 06PAO6OTKE IJIACTOB, MOAEIUPOBAHUIO, HO,
K COXKAJIEHUIO, TENEPb UX yrke HET. OAO JlypHedTeoTnaua»
SIBJISIETCS JOYEpPHEN KoMIIaHUEH «PocHe(TH», HAIIIETO
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Irek Zaripov

Born on January 2, 1963 in the
village of Ursalbash, Tatarstan.

Began bis career in 19580 as an
instrumentation and automatic
equipment engineer at the
production automation shop, Jalilneft Oil-and-Gas Production
Department, village of Jalil, 1atarstan.

Graduated from M.I Gubkin Moscow Institute of Oil and Gas in
1987 majoring in ‘drilling of oil and gas wells’. Afterwards, worked
as assistant drill man of the 4th grade specializing in production
and exploration drilling of oil and gas wells and later as a drilling
engineer at the production and technological department
of Sutorminskoye Drilling Office No. 2, Noyabrskneftegaz
Production Association.

Made bis way from a complex operations engineer at the
workover and wireline shop to the oil-and-gas production shop
area superintendant of Zapolyarneft Oil-and-Gas Production
Department, Noyabrskneftegaz Production Association.

Since 2000, has been working at OJSC Purnefteoldacha,

a subsidiary of OJSC NK Rosneft. At present, occupies the position
of the First Deputy General Director — Chief Engineer.

Coiled Tubing Times: Mr. Zaripov, would
you, please, introduce our readers to
Purnefteotdacha

Irek Zaripov: OJSC Purnefteotdacha was
founded in 1992 as a service enterprise specializing
in oil recovery from hard-to-recover and depleted
reservoirs; testing and introduction of new
technologies designed to boost the oil recovery rate;
collection and analysis of geophysical information
with subsequent development of digital and
hydrodynamic oil field models. Last year, our
company passed yet another major landmark —
its 20" anniversary. OJSC Purnefteotdacha mostly
renders hydraulic fracturing and well logging services.
Earlier, the company also used to have reservoir
chemical treatment and modeling departments but,
regrettably, not any more. OJSC Purnefteotdacha is
a subsidiary of Rosneft, our major shareholder. Our
second shareholder is Bureniye Remont Ispytaniye
Skvazhin Ltd. abbreviated as BRIS Ltd. With the
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OCHOBHOI'O aKIJUOHEpPA. Ham BTOPOM aKIJUOHEP — advent of this shareholder we managed to ensure
OO0 «bypenue PemonT Mcnibiranue CKBaKHUH», a positive development trend after a five-year long
cokpaieHHO — OO0 «bPUC». C TOSABIEHUEM 3TOT'O slump.
AKIIMOHEPA Y HAC HAMETIIIACH ITOJIOKUTEIbHAS TMHAMHUKA
B Pa3BUTHHU IOCJIE MSTWICTHETO IIEPHUO/A CITA/1a. CTIT: Your company is well known as an
innovator that eagerly assimilates new
BK: Bamra KOMIIaHHA XOPOLIO H3BECTHA HMEHHO technologies.
KaK IIepesoBas, CMEJI0 BHEAPAIOI AL HOBBIE I.Z.: Yes, indeed, there was time when our company
TEXHOJIOI'HH. stood at the forefront of innovation. We actively
H.3.: /13, B CBOE BpEMS HAIlld KOMIIAHUSA ObLIA introduced cutting-edge technologies. However, the
nepegoBoi. HIMPOKO BHEAPAIUCH HOBBIE TEXHOJIOT V. company had a really bad streak after the crisis of 2008
Ho, yBbI, KOMITAHUA IIEPEKIIIA HE CAMBIE JIYYIINE exacerbated by insufficient commitment of former
BpeMeHa nociie Kpusuca 2008 roga 1 HEJOCTATOYHOI'O shareholders. With the coming of a new investor, we
BHHMAHM IPEKHUX AKIHUOHEPOB. C OSABJICHUEM now have prospects for development, and I hope that
HOBOI'O UHBECTOPA Y HAC IOABHUJIMCH IEPCIIEKTUBDI we’ll regain our position as the market leader.
Pa3BUTHSA, U 1 HAJIEIOCh, YTO MBI CHOBA BBIMJIEM HA
IIEPEIOBBIE TO3ULINH. CIT: And may I ask: who are your main
customers?
BK: Kro Baurx OCHOBHbBIE 3aKAa349HKH, I.Z.: We work at Krasnodarneftegaz Ltd. and at
€CJIH 3TO HE CEKpeT? Gazprom Dobycha Krasnodar Ltd. At the moment, we
H.3.: Mbl pabotaeM Ha OOO«KpacHogapHuedTeras», are trying to launch our second office in Krasnodar.
Ha OO0 «'asnpom Joosrua Kpacunopap». We have also done some work in Volgograd for
B nmacrosee BpeMa Mbl IBITAEMCS 3AITYCTUTh Volgogradneftegaz Ltd.
B KpacHozpape cBoe BTOpO€ 3BEHO.
[Tpou3BOAWIIN PAOOTHI TAKKE B Bonrorpaze — CTT: Hydraulic fracturing constitutes the
1151 OOO «BonrororpagHedreras». lion’s share of your company’s operations, right?
How many fleets do you have at your disposal?
BK: OCHOBHO¥ 00'b€M paboT Bameii KoOMIIaHuH I.Z.: Yes, we do specialize in hydraulic fracturing.
COCTaBJIAIOT onteparuu o I'PII? Ckoabko ¢1oTos Right now we have only one fleet but in the near future
HMeeTca B BameMm pacnopsiskeHun? we intend to purchase and launch one more hydraulic
N.3.: [1a, mbl crienmanusupyemcs Ha IPIT. TToka y Hac fracturing fleet.
OJUH (PJIOT, HO ECTb HAMEPEHUE B OJIMKANIIEE BPEMSA
3aKyIIUTh U 3AyCTUTS etnie oauH (ot I'PIT. CTT: Several years ago our journal wrote
about the work your company did for the State
BK: HeCKOJIBKO JIET Ha3aJJ, HAIII >KYPHAaJI ITHCAJI O Production Association Belorusneft.
padoTax Bamer KOMIIAaHHH I.Z.: The services we provided to SPA Belarusneft
171 PYIIIIO «besopycHedTh». brought good results. And probably it was our example
N.3.: 111 PYITTIO «BenopycHedTh> HAMU ObUIN that prompted Belorusneft to purchase its own
BBITNIOJTHEHBI PA6OTEBI, KOTOPBIE MPUHECINA XOPOIINE hydraulic fracturing fleet so that now it could compete }

pe3yabTaTsl. Y, BOSMOXHO, UMEHHO
MOCJIEJOBAB HAIIEMY IIPHUMEDY,
KOMMaHUA «BetopycHePTh> &

pUOOpena COOCTBEHHBIA (PIIOT _ e
I'PIT 11 Teniepb KOHKYPHUPYET C J
HAMH, B YaCTHOCTH, B Bonrorpaje.
OIHAKO 51 CYUTAIO, YTO y HAC ECTH
KOHKYPEHTHBIE IIPEUMYIIIECTBA:
MBI MOKEM BBITIOJIHATD PAOOTHI
3ae3/1aMHU — 110 2—4 CKBAKUHBI

U BO3BPALIATHCS HA 6A3y.

ITo kparHe Mepe, B
KpacHozapckoM peruoHe.

Beap Hamma 6232 HAXOIUTCS
o6an30CTH! A 71151
«benopycHepTH» 3AKA3UUKY
MNPUXOAUTCA TOTOBUTD, T.€.
BBIBOJIMTD B 6€3/IEUCTBHE, TTO
20—-30 CKBaXHH CpPa3y, 4ToO,
HOHATHO, HE OYEHb UHTEPECHO. )

Ne 2 (044) Hions /June 2013 51



MPAaKTHUKA

BK:I'eorpadmsa Bamux
PadoT HE OTPAHUIYHBACTCSA
KpacHomapom u
Boarorpaaom, Beab Tak?

N.3.: IlepBbic HAIIH YCTICITHBIC
Pa60ThI 6bLIN BBITIOJTHEHBI
B 1998 rony B YpeHroe s
OAO dra3npom». A mocjie HUX
HOAOOHOI'O pOjja OIIEPAIUU
CTaJI1 OYCHb MHTECHCHUBHO
IIPOU3BOAUTHCA U B CCPDBUCHBIX
CTPYKTYpPax cCaMOro «['a3rmpoma».
OpuH ot I'PITy HacC
paboTaet u 6yJieT paboTaThb
B KpacHO#apCKOM peruoHe.

A BTOPO¥ MBI COOHUPAEMCH
IpUOOPECTH, U OH OYAECT
321EMCTBOBAH HEIOCPEICTBEHHO
B 3anaiHON CUOUPY, I7I€ MBI /1B
JIECATKA JIET HA32]] HAYMHAIN
CBOIO JIEATENBHOCTb.

BK: BbI y:Ke BBIOPAJIH KOMIIAHHIO-
mpousBoauTes A 111 Bamero ¢gaora I'PII?

H.3.: Certyac Mbl HAXOAUMCA HA CTA NN IPUHATHA
pemenns. Y HAC 9ETHIPE BAPUAHTA, HO HEKOTOPHIE
MIPEUMYLIECTBA B CIUCKE — 32 C3AO «PHIMAII»,
JUHAMWUYHO PA3BUBAIONIENCA KOMITAHUEH, KOTOPAA
nocTpouna yxe Tpu ¢gpiora I'PTL. Xopoio Takxe, 4To
ITOT IIPOUZBOJAUTEND HAXOAUTCA HEJAIEKO OT HAC, 3TO

SHAYUT, YTO HAM MOKHO PACCYUTBHIBATDb HA KAYCCTBCHHYIO

CEPBHUCHYIO MOAJICPKKY U OBICTPYIO JOCTABKY
OPUTHHAIBHBIX 3AITYACTEH B CITy4ae HEOOXOTUMOCTH.

BK: Kakue kpurepuu Bel npeabaBisaere K
00OPYIOBAHHIO IIPH BEIOOPE: KAYECTBO, IIEHA,
HM3BECTHOCTD IIPOU3BOJHUTEA HA PBIHKE?

HNiau aro-TO enre?

H.3.: Il1aBHOE, KOHEYHO, YBU/IETD 3TO OOOPYJIOBAHUE B
padoTe, 94TO 51 U COOUPAIOCH CAEIATh B OIMKafIee BpeMs,
noceTus Tarapcra, 1€ AeHCTBYET OJUH (PUMAIIEBCKUHI
(ot I'PIT, nocTpoeHHbIN 11 «TaTHEPTH». 5 yoKe CIIbIIal
0 paboTe 3TON TEXHUKU XOPOIINE OT3bIBbL. XOUY YBU/IECTH
O6OPYAOBAHME B JICHCTBUH, 4 TAKXKE IOOOIATHCS CO
CIIEUATTACTAMHA, KOTOPBIE €TO IKCIITYATUPYIOT.

BK: Bsl HaMepeHbI IPOBOJAUTH B 3aIa/THOM
Cuoupu oosranbIii I'PII miau emre v TPII Ha
TOPH30HTAJIBHBIX CKBAKHHaX?

H.3.: O6prynb1i ['PIT. Ha TOPU3OHTANBHBIX CKBAXKHUHAX

MBI ITOKd HE p26OT36M, HO Ha HAKJIOHHO-HAIIPABJ/ICHHBIX —

Ja. K nacrosmemy BpeMeHU NPOSypPEHO MHOT'O
TOPU3OHTAJIBHBIX CKBA’KHH, [IO3TOMY OYEHD AKTYAJIbHO
MPOBENEHUE B HUX I'€O(PUNIECKUX UCCIIENOBAHUI U
OJJHOBPEMEHHO MHTEHCU(PUKALIUU. MBI IIPOCTO OOSI3aHBI
OyJIeM OCBANBATD TAKHUE TEXHOJIOTUHU.

BK: A KOJITIOOHMHIOBBIE OIleparuy Bel ocBauBaTh
He coOHupaerech?
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with us, particularly in Volgograd. However, I believe we
have some competitive advantages here: we can do the
work on a trip basis — treat 2—4 wells and return to the
base. This is true for Krasnodar region, at least, because
our base is located close by! In case of Belorusneft, the
customer has to prepare, i.e. to deactivate, 20—-30 wells
at once, which is, naturally, too much trouble.

CTT: The geography of your operations goes
beyond Krasnodar and Volgograd, doesn’t it?

I.Z.: Our first successful operations were performed
in 1998 in Urengoy for OJSC Gazprom. After that,
Gazprom’s own service divisions started actively
carrying out similar operations. We have one hydraulic
fracturing fleet operational in Krasnodar Region and it
will remain that way. As for the second one that we are
planning to purchase, it will be used in Western Siberia
where we started our business two decades ago.

CTT: Have you already chosen the
manufacturer for your hydraulic fracturing
fleet?

I.Z.: The decision is pending. We have four options
and so far NOV FIDMASH seems to be topping the
list. It is a dynamically developing company that has
already built three hydraulic fracturing fleets. Another
advantage is that this manufacturer is based not far
from us, which means that we can count on a proper
maintenance support and fast delivery of original parts,
if needed.

CTT: What selection criteria do you use: quality,
price, manufacturer’s reputation in the market,
or something else?

I.Z.: The most important thing, of course, is to see
the equipment in operation, which is exactly what
I'm going to do in the near future by visiting Tatarstan



H.3.: Ham BTOPON aKIIMOHEP 3AHUMAECTCS PEMOHTOM
CKBaKHH, Uy HETO UMEETCA KOJITIOOMHIOBASI yCTAHOBKA
M20. B macrosamee speMsa C3A0 «PUIMAIIL»
BBIITYCKAET HOBBIE KOJITIOOMHIOBBIE YCTAHOBKH, 6071€€e
MOIITHBIE. BO3MOXHOCTH YCTAHOBKH JIETKOT'O KJIACCA
OTPaHUYEHBI, 4 JAHHBIE KOJITIOOUHIH PA0OTAIOT
Ha Iy6HHE 10 6,5 KM, UTO OYCHB AKTYAJIBHO IS
OPOBEJEHUSA T€O(PUINIECKUX UCCIIETOBAHUIL
MHOrHe 3aKa34MKHU HYKAAIOTCS B TAKUX PA0OTaX.

A megaBHO 3ae3:xaJ1 B KOMIIAHHIO OO0 «CeBepHEPTH>
B HOBBII YPEHT'OM, T€ YKE JABHO BBICKA3BIBAIOT
JKEJTAHUE UCCJIEJOBATD ITTyOOKHE TOPU3OHTAIbHBIE
CKBa>KHHBL.

BK: A uTO BBI MO’KETE CKA3ATh
O KOJITIOOMHI'OBOM OypeHHH?

H.3.: I ¢ 601BIINM HHTEPECOM CIIEXKY 32
Pa3BUTHEM 3TOM TEXHOJIOTUH, HAOIIONAI0, KAK OHA
BHeipsieTcs B PYIITIO «BenopycHEPTh». DTO OYEHD
NEPCIEKTUBHOE HAMIPABJIEHUE, U 51 [yMaIO, 4TO 32
KOJITIOOMHI'OBBIM OypeHueM oyayuiee. Y Boooe,
oyayiiee He(PTEra3oBoro CEPBUCA — 34 BBICOKUMH
TEXHOJIOTUAMH.

BK: Baur BTOpPO¥ aKIITHOHEP HE COOHPAETCS
OCBOHUTH KOJITIOOHMHTOBOE OypeHue?

H.3.: Ham BTOPON aKLIMOHEP OYEHDb AKTUBEH BO BCEM,
9TO KACAETCA HOBOM TEXHUKH U TEXHOJIOTUU. S 1ymaro,
34 HHUM [ICJIO HE CTAHET: ObLJIN OBl TOJIBKO OO’bEMBI PA6OT
JUISL TAKMX TEXHOJIOTUH U IOTPEOHOCTh HA PBIHKE B HUX.

BK: BbI JaBHO 3HAKOMBI C HAIITHM Ky pPHAJI0OM?
N.3.: CxypHAIOM «Bpems KOITIOOUHT > S
MO3HAKOMUJICA HEJaBHO. OH MHE IOHPABUJICH,
U 51 HAMEPEH HA HETO MOJAIINCATLCA. ©

Besa 6eceny Mapunaa JKYKOBA, <BpeMsa KOJITIOOHHIA»

practice

where one of FIDMASH’S hydraulic
fracturing fleets built for Tatneft is
currently operating. I have already
heard a lot of positive reviews about this
machinery.

I'want to see the equipment in action
and talk to the experts that operate it.

CTT:Is the hydraulic fracturing
you intend to perform in Western
Siberia going to be a standard one
or the one on horizontal wells?

I.Z.: It will be standard hydraulic
fracturing. We do not work on
horizontal wells yet but deviated wells
are not a problem for us. So far many
horizontal wells have been drilled and
therefore their logging coupled with well
stimulation enjoy growing demand these
days. We will have no other option but to
embrace such technologies.

CTT: And what about coiled tubing operations?
I.Z.: Our second shareholder specializes in well
workover and has an M20 coiled tubing unit.
At present, NOV FIDMASH manufactures new,
more powerful coiled tubing units. The capabilities
of a light class unit are limited, whereas these coiled
tubing units can operate at the depth of up to 6.5 km,
which is very useful for geophysical logging.
Many customers need such operations. I have recently
visited Severstal Ltd. in Novy Urengoy where the
local administration has long wanted to log deep
horizontal wells.

CTT: What can you say about coiled
tubing drilling?

I.Z.: 1 closely follow the development of this
technology and watch how it is introduced at
SPA Belorusneft. It is a very promising area, and I think
that coiled tubing is the future of drilling. And on the
whole, the future of oil & gas services belongs
to high technologies.

CTT: Does your second shareholder
intend to implement coiled tubing
drilling?

I.Z.: Our second shareholder is very active in all what
regards new machinery and high technologies.
I think it will follow the trend, provided the volume of
work required for such technologies is sufficient and
there is a demand for them in the market.

CTT: Are you long familiar with our journal?
I.Z.: I've got familiar with Coiled Tubing Times
only recently. I enjoyed reading it and would like to

subscribe toit. ©

By Marina ZHUKOVA, Coiled Tubing Times
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- OmKpol8aem HoBoe OIS HAC
H&mpozsﬂeﬂue

KOIMIOOUH2

Opemng New Perspectives —

Coiled Tubing

KoppecnonaeHT xKypHaja «BpeMs KOITIOOUHIa» OECENYET C JTUPEKTOPOM
HuxnHeBapToBCcKOro punnana OAO «CK «HepHoropHedreoTnaua»

ILIL IVIAPHKOM.

Coiled Tubing Times correspondent talks with the director of Nizhnevartovsk
Branch of Chernogornefteotdacha Service Company Mr. Piotr DUDARIK.

Iemp Ilempoeuu dydapur
poounca 19 gpespans 1978 200a.

B 2000 200y oxoruusr Poccutickuil 20Cy0apcmeeniibiii
YHUBepcumem nepmu u 2asa um. M. I'yoxumna no cneyuansHocmiu
paspabomKa u IKCNLYAMayUL HeBMAHbLX U 2A306bLX
MECOPONCOCHULL>.

B 2004 200y okoHuUL MencoOyHapoOHbLil UHCIMUnLym
merneoxnemernma JIMHK no cneyuaisHocmu
MEHEONCMEHIM OP2AHUSAUULL>.

Tpyoosyro desmenvHocms Hauan 6 2001 200y
6 HIZTY Maiickrnegpmo> OAO dOzancknegpmezas» (noopasoeneHue
HK Poctedpniv») 8 00IACHOCIUL ONePamopa no uccaedo8amnuio
CKBaMcUur 5-20 paspsoa.

3anumazn 00NACHOCIU uHICeHepa 2-1t Kamezopuu,
8e0)yu4ezo UHICeHePa-pPyKo8ooUmes cexmopa,
HAUANBHUKA CCKMOPA, 21A6H020 CReUUAUCINA,
navanvruxa cekmopa 6 OAO dOzanckregpmezas».

Hazpancoer nouemmnoii zpamomoii OO0 «PH-IOzarnckHegpmezas».

B Hacmosuee 8pemsa A618emcs Oupexmopom HuicHesapmosckozo

punuana OAO «CK Hdeprozopregpmeomoanay.

Bpems:a xontroouHra: Ilerp IleTpoBHY, B IIOJIE
3peHuA Hanrero >XypHaua CepsucHasa Kommanusa
YepHoropHedTEeOoTHAYA> IIONIAJAET BIIEPBHIE.
Pacckaxkure, II0KATyHCTA, O HEH.

ITerp Aymapuk: OAO «CepBrucHasa Kommmanus
HepHoropHedreoTaada» cozaana B 1996 romy
(mo 2006 ropa koMImaHust UMeHOBaTaCh OAO «HedTsaHas
KomMnanus «depHoropHedreoTnadar). Kommnanus sBisgeTcs
OJHOU U3 BEAYIIUX CEPBUCHBIX KOMITAaHUI Poccuu
10 06'bEMAM IIPOU3BO/ICTBA PAOOT C UCIIOJIB30BAHUEM
(PHU3UKO-XHUMUUECKUX METO/IOB, THTEHCU(PUKAITUU
JIOOBIYY HE(PTU U OTPAHHUUEHUS BOAOIIPUTOKA.

VHHOBAaITUOHHAA IEATEIBHOCTb KOMITAHUY, AKTUBHAS
MO3UILINA HA PBIHKE IPOU3BO/CTBA U BHEAPEHU HOBBIX
TEXHOJIOTUM OOECIEYNBAIOT YCTOMYUBYIO JUHAMUKY
pocTa 0OBEMOB MIPOU3BOJACTBA PAOOT U JJONOJTHUTETBHOM
JIOOBIYY B HE(PTENOOBIBAIOMNX PETHOHAX.

KoMmnanus 061aJa€T BBICOKOKBATTU(PUITUPOBAHHBIMUA
Ka/JI[pAMHU I'€OJIOTOB M TEXHOJIOI'OB, UMEIOIINUX OOTAThII
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Piotr Dudarik

Born on 19 February 1978.

In 2000 be graduated from
Gubkin Russian State University
of Oil and Gas with a major in
Development and Operation of
Oil and Gas Fields.

In 2004 be graduated from LINK International Institute of
Management with a major in Organization Management.

He started working in Oil and Gas Production Division
Mayskneft’ of Yuganskneftegaz Company (a branch of Rosneft)
as a Category 5 well-survey operator.

He beld the positions of Category 2 engineer, leading engineer
and sector manager, director
of the sector, chief specialist, direcior of the sector in
Yuganskneftegaz.

He was awarded the Certificate of Honor of RN-
Yuganskneftegaz.

At present be is the director of Nizbnevartovsk branch
of Chernogornefteotdacha Service Company.

Coiled Tubing Times: Mr. Dudarik,
it is the first time Chernogornefteotdacha
Service Company comes to the attention of
our magazine. Please, tell us about it.

Piotr Dudarik: Chernogornefteotdacha Service
Company was founded in 1996 (prior to 2006 the
company’s name was Chernogornefteotdacha
Oil Company). Our Company is a leading service
company in Russia in terms of production output
using physical-and-chemical treatment methods,
oil well stimulation and water shut-off.

The Company’s innovative activity, pro-
active stand in the market of production and
implementation of new technologies ensure
sustainable output growth dynamics and enhanced
oil recovery in oil-producing regions.

The Company has a staff of highly skilled
geologists and process engineers having extensive
experience in oilfield operations in Western Siberia.



OIBIT PAOOT HA MECTOPOXKIECHUAX 3anaHOU CuOHUpH.

BK: B KaKHX pErHOHAX OKa3bIBA€T YCIYI'H
CK depHoropHedTeoTmadar?

IL.A.: OAO «CK «YepHoropHedreoriada»
OCYIIECTBJISIET CBOIO MHHOBALIMOHHYIO JEATEITBHOCTD HA
MECTOPOXACHUAX HEPTETA30HOCHBIX PETMOHOB Poccun
B COJIPY2KECTBE C KPYMHENIINUMU B OTPACIN HEPTAHBIMU
KOMITAaHHAMM. 32 BECh IEPUOJ, CYILIECTBOBAHHN S ObLIN
MIPOBEJICHBI PAOOTHI OOJIEE UEM HA THICSIYC JOOBIBAIOIINX
Y HATHETATEJIBHBIX CKBAXKIH.

OAO «CK «YepHOropHeTe0T1a49a» OCYIIECTBISAET
CBOIO JEATENBHOCTD B TAPTHEPCTBE C HEPTAHBIMU U
CEpPBUCHBIMU KOMITAHUAMU: OAO «POCHEDPTD»,

OAO «THK-BP», OAO «JIykori, OAO «PyccHeEPTD»,
OAO draznpoM HedDTh», OAO «AraHHEDTETra3reONI0rHsl»,
OAO «HerycuedTb», d1ImomMoepxKe» U AP.

BK: Kakue TeXHOJIOIruH npeajaraer Bama
KOMITAHHUA?

I1.J.: KoMItaHus pacnosaraeT MU POKHUM APCEHATIOM
METO/IOB U TEXHOJIOTUH, YCIIEITHO N POMIEAIITNX
anpoOaIHIO HA LIEJIOM PSJIE MECTOPOKACHUH. MBI
OCYHIECTBJISIEM PA6OTHI IO UHTECHCU(DHUKAIIHN JOOBIYH
He(MTH, PEMOHTHO-U3O0JSIIIMOHHBIEC PAOOTHI, IASAIIEMY
U ABAPUHHOMY IVIYIIEHUIO CKBAXKUH, TAKKE KOMILJICKC
padoT 1o 10661Ye HEPTU METOAMU (PUUKO-XUMUYECKOT'O
BO3JIEHCTBUA. KpOMe TOro, KOMITAaHUA ITPOBOANT KOMIIJIEKC
TUAPOJHUHAMUYECKUX UCCIIEJOBAHUI.

BK: CK <YepHoropHedTeoTrada» H3BECTHA TAKKE
CBOHUMH TEXHOJIOTHAMH (DHU3UKO-XHUMHUIECKOTO
BO3aeHCTBHA. KAKHMH HMEHHO?

II.J1.: ©TO TaMIIOHMPOBAHNE BBICOKOIIPOBOAAINX
KAHAJIOB, CHUKEHHE ITPOBOAUMOCTHU IIPOMBITBIX
WHTEPBAJIOB IIACTOB, IIOBBIIEHNE OABHUKHOCTH
YIVIEBOAOPOIHOM (PA3BL... MBI UCIIOIB3YEM TAKXKE
TEXHOJIOTUU I'HJIPOJUHAMUYECKOI'O BO3/ICHCTBHS,

TAKHUE KAK [TUKJINYECKOE 3ABOJJHEHUE, METOJ IIEPEMEHBI
HAIIPABJICHUS (PUJIBTPAITMOHHBIX [IOTOKOB U JIP.

BK: IIpeacraButeau Banmeri KOMIaHUHA AKTUBHO
BBICTYHAOT HA PA3JTHYHBIX KOH(PEPECHITUIAX H B
OTPACIEBO IIPECCE C HOBBIMH Pa3pa0OTKAMH.

H BblIM9HO — HEe MCKAr0YeHHe. IIo3HakomMbTe
HAIIUX YUTATEJEH C 3TOU rpaHbIo Banei
JEATEIbHOCTH.

II.A.: 12, MBI HIOCTOSTHHO IyOJIMKYEM CTAThU HAYYHOI'O
U [IPAKTUYECKOI'O XAPAKTEPA, U3LAEMCS, IIPEACTABIISIEM
CBOH Pa3pabOTKU HA MIPO(PECCUOHANBHBIX BCTPEUYAX:
KOH(pEPEHIMAX, CUMIIO3UYMAX, BBICTABKAX, [IPOBOAYIMBIX
B HE(PTEra3oA00bIBAIOINX PEIrMOHAX. KoMIlaHus obiagaer
6onee yeM 23 mareHTaMu U 70 CTATbIMH HAYYHOI'O
U IIPAKTUYECKOI'O XAPAKTEP4, OITyOJIMKOBAHHBIMU B
IIPOMU3BOJICTBEHHBIX 1 HAYYHO-TEXHUYECKUX U3JAHUAX
HeTAHON HAIIPABJICHHOCTU: «<HeTIHOE XO351CTBO>,
«Hed1b. Ta3. HoBarumy, Leonorus nedpru urazar. Ham P

practice

CTT: In what regions does
Chernogornefteotdacha Service Company
provide its services?

P.D.: The Company carries out its innovative
activities in oilfields of oil-and-gas bearing regions
of Russia in cooperation with industry largest oil
companies. During its history the Company has
performed operations at over a thousand oil-
producing and disposal wells.

Chernogornefteotdacha Service Company
operates in partnership with oil and oilfield service
companies, such as Rosneft, TNK-BP, Lukoil,
Russneft, Gazprom Neft, Aganneftegazgeologia,
Negusneft, Schlumberger and others.

CTT: What technologies does your
Company offer?

P.D.: Our Company has a wide range of methods
and technologies that proved their efficiency
at a large number of oilfields. We perform well
stimulation, squeeze cementing, emergency and
non-damaging well killing as well as oil producing
operations using physical-and-chemical treatment
methods. Additionally, the Company performs
well testing.

CTT: Chernogornefteotdacha Service
Company is famous for its technologies of
physical-and-chemical treatment. What are
those exactly?

P.D.: Those are plugging-back of high-
conductivity channels, reduction of flushed-zone
conductivity, increase of hydrocarbon phase
mobility... We also use hydrodynamic treatment
techniques, such as cyclic water flooding, reversal
of filtration flows and others.

CTT: Your Company’s representatives,
including you personally, make frequent
appearances at various conferences and
in industry-related press introducing new
developments. Please, tell our readers about
this aspect of your activities.

P.D.: Well, we often publish articles on science
and practical application; we appear in press and
introduce our developments during professional
meetings: conferences, symposia, trade fairs held
in oil producing regions. The Company holds over
23 patents and authored 70 articles on science
and practical application published in scientific
and technical publications devoted to oil industry,
such as ‘Oil Industry, ‘Neft. Gaz. Novacii’ (Oil.

Gas. Innovations), ‘Oil and Gas Geology’ We

have an extensive arsenal: the Company has

both new technologies for oil well stimulation
and enhanced oil recovery and R&D in oil-field
development. }
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€CTb UTO NTOKA34Th: y KOMIIAHHUU UMEIOTCS KAK HOBBIE
TEXHOJIOTUHU 110 UHTEHCU(PUKAITUU IPUTOKA HEPTU
U YBEJTUYEHUIO HEPTEOTAAUU IVIACTOB, TAK U HAYYHO-
UCCIEJOBATEIBCKUE U MPOEKTHBIE PA6OTHI B O6JIACTH
Pa3pabOTKN HEPTAHBIX MECTOPOXKICHUI.

OmrpuoLeaem Hosoe

ON151 HAC HanpaeieHue —
KOIMIooOUH2

CTT: We have found in the Internet your
presentation ‘Combined Treatment of
Bottom-Hole Formation Zone.

P.D.: Well, I delivered it at a conference in Surgut
in 2010. It is one of our well-known developments.

BK: B mHTEpHETE MBI HAILTH Banry npe3eHTanmuro
<TeXHOJIOT U KOMILICKCHOM OOpasOTKH
IIPHU3a00HOM 30HHI IIJIACTA>.

IL.A.: Ja, st o3ByumuBai ee B 2010 ropy B Cypryre
Ha KOH(PEPEHIINU. DTO OJJHA U3 U3BECTHBIX HAIINX
Pa3paboTOK.

CTT: What is this technique about?

P.D.: As time goes, the efficiency of combined
mud-acid treatment weakens because of
the changes in the structure of the reserves,
deterioration of bottom-hole zones, and increase in
water cut; hence the need for combined treatment
of bottom-hole zones, and a stronger focus on the
chemical part of combined treatment using hydro-
pulse treatment. Combined treatment of bottom-
hole formation zone involves the use of a hydro-
pulse vibrator along with injection of combined

BK: B 4eM CyTh JAHHOM TE€XHOJIOTHH?

I1I.J.: C TedueHuEM BpeMEHU 3(P(PEKTUBHOCTD
KOMIIJIEKCHOU IMTMHOKUCJIOTHOM OOPa60OTKH CHHUKAETCS
BBH/y UBMEHEHUS CTPYKTYPBI (DOH/IA, U3MEHEHU A
CTPYKTYPBI 3a[1ACOB, yXYJIUIEHU TPU3A00MHBIX 30H
CKB2>KHMH, POCTa O6BOJHEHHOCTH. [103TOMY BO3HHKJIA
HEOOXO/IMMOCTh B KOMOMHHPOBAHHOM BO3/ICHICTBUU HA
MIPU3a60HHYIO 30HY IIJIACTA, B YCHIICHUH XUMITYECKON
COCTABJIAIOMIEN KOMILIEKCHOM OOPA0OTKH ITyTEM
TUIPOUMITYIIBCHOT'O BO3IEUCTBUA. TeXHONMOrns
KOMIUIEKCHOI O6PA0OTKH NPU3a00NHOM 30HBI IIJIACTA mud acid according to the technology developed
PEAYCMATPHUBACT IIPUMEHEHUE ' POHUMITYIbCHOI'O and patented by Chernogornefteotdacha Service
BUOPATOPA C 3aKAYKOHM KOMIIEKCHOT'O INTHHOKHCJIOTHOT'O Company.

COCTAaBa B COOTBETCTBUH C PA3PAOOTAHHON The technology involves treatment of bottom-
U 3aMATEHTOBAHHOM TexHooruet OAO «CK hole zones using combined compounds including
«JepHOropHeTEOTAAYA>. various acids, organic solvents, and special additives

TexHOIOrus NPEACTABIAET COOOU OYUCTKY along with simultaneous bottom-hole zone
NPU3a00HHOI 30HBI IIJIACTA KOMITJIEKCHBIMH COCTABAMH, exposure to elastic oscillations of hydrodynamic
BKJIIOUAIOIIIMHU B CEOSI PsAJL KUCJIOT, OPTAHUYECKUX pressure head of the process liquid injected into
PACTBOPHUTEIICH, CIIELIUATIBHBIX JOOABOK IIPY COBMECTHOM the well. Such integrated approach to physical-
BOzaercTBUA Ha [13I1 ynIpyruMu Kone6aHuAMU and-chemical treatment ensures both clay cake
TUIPOAMHAMHUYECKOT'O HATIOPA 3aKAYUBAEMOM B CKBAKUHY removal and dissolving of asphalt, resin and paraffin
TEXHOJIOTUYECKOI JKUJIKOCTH. TAKOM KOMITIJICKCHBI depositions in the bottom-hole zone and allows
HOIXOA (PU3UKO-XUMITYECKOTO BO3/IEUCTBHS O6ECTICYNBAET to increase the performance of low-productivity
OJHOBPEMEHHO PAZTITMHU3AIIHIO U PACTBOPEHUE reservoirs with clay-mineral content through
ACTIO B mpr3a00MHOM 30HE IIJIACTA 1 IO3BOJISIET restoring reservoir properties of the formation by
TOBBICUTB IIPOU3BOIUTEIBHOCTD HU3KOIIPOJYKTUBHBIX cleaning up and reaming the existing channels
TUTACTOB, CJIOKEHHBIX KOJIJIEKTOPAMH C COAICPKAHUEM and creating new ones and ensuring stabilization
JIMHUCTBIX MHHEPAJIOB 34 CYET BOCCTAHOBIICHHU S at the remote regions of the bottom-hole zone and

KOJIJIEKTOPHBIX CBOYCTB IJIACTA ITyTEM OYUCTKU U
PpacIIpPEHHUS CYIIECTBYIONINX M CO3/IaHUSI HOBBIX
KaHAJIOB, CTAOM/IN3AITNY HA YIAJICHHBIX yIACTKAX
13T 1 1o Bcei neppOpUPOBAHHON TOJIIIIE IJIACTA.
CyTb IPEAJIArAaEMOI'O HAMHU CIIOCO0A 3AKJIIOUACTCS B

06paboTke I3, BKItoyaroniero B cebs ONpPEIeICHHYIO

IOCTIEZIOBATEIBHOCTD I'H/IPOBUOPOBO3ACHCTBIA U

32Ka4YKU CTUMYJIHPYIOIUX PACTBOPOB. Bece mpoBeicHHBIE
HAIlIEH KOMITIAHUEH Pa0OTHI 110 KOMIIEKCHOIM OOPabOTKE

MPHU3a00UHON 30HBI IJIACTA C TUAPOUMITYJILCHBIM
BO3/ICUICTBUEM B PA3HBIX DETHOHAX HA PA3/IMYHBIX

MECTOPOXACHUIX MTOKA3AJIU IOCTATOYHYIO BLICOKYIO
3(PPEKTUBHOCTBD U YCIIEUTHOCTD I10 CPABHEHUIO C OOBIYHONU

IJIMHOKUCJIOTHOM OOPabOTKOM.

XO‘-IY OTMCTHUTD, YTO B TCKYITUX YCJIOBUAX HUYTO HC
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throughout the whole perforated zone. The essence
of the suggested method lies in bottom-hole zone
treatment involving a defined sequence of exposure
to hydrovibration and injection of stimulating
solutions. All operations performed by our Company
involving bottom-hole zone treatment using hydro-
pulse exposure in different oilfields of various
regions proved to be highly efficient and successful
compared to conventional mud-acid treatment.

I'd like to add that we are living in an ever
changing world and this year we have added an
additional unit to that technology which is going
to be in demand among customers. Now it is being
tested in Novosibirsk. Tests are to be run at RN-
Yuganskneftgaz Company.



CTOMT Ha MECTE, U B TOM I'O/ly MBI K JAHHOH TEXHOJIOT !
JIOGABIJIM €ITIE OJJUH Y3€J1, KOTOPBII OY€Hb BOCTPEOOBAH

y 3aKa349MKOB. OH IIPOXO/INT TEIIEPh UCIIBITAHUS B
Hoocubupcke. [TpeICTOSAT TAKKE UCIBITAHUSA B KOMITAHUH
OO0 «PH-FOranckHedTeras».

BK: Bbl O94€HBb BEPHO 3aMETHJIH: HHYTO HE CTOHT HA
Mecre. MMeHHO HoToMYy Baima KoMIIaHHu A IOCTOSIHHO
OCBauBaeT HOBbIE 00 1aCTH He(hTerazoBoro cepsuca.
MBI CIIBINIATH, 9TO BEI HAMEpeHBI BHEAPATH Y C€0s1
KOJITIOOHMHIOBBIE TEXHOJIOIHH.

II.[.: [1a. MBI OTKPBIBAEM 3TO COBEPILIEHO HOBOE I
HAC HAIIpaBJICHUE. B 3TOM rojiy njiaHupyeM npruoopecTu
KOJITIOOUHI'OBYIO YCTAHOBKY. 17151 KOHCYJIBTAIIUI MBI YK€
HECKOJIBKO pa3 nocemanu C3A0 «P1IMAIIl», BCTpeyannch
CO CIIEUATUCTAMU. MBI IPOBEJIN A4HAJIN3 BCETO PHIHKA
JIAaHHOTO BH/1a OO0PY/IOBAHM S, 6ECETOBAJIH C KOJIJIETAMY,
KOTOPBIE HA KOJNTIOOMHI'OBBIX YCTAHOBKAX YK€ PAOOTAIOT.

BK: V:ke BBIOpa/IH MOCTABIIUKA?

II.1.: MbI ocTanoBuInCh HA C3AO «DUIMAII>. Tymaro,
K KOHILY I'0/Ia YCTAHOBKA Oy/JIeT IPUOOPETEHA, U MBI
OPUCTYIIUM K PAaOOTaM.

BK: ITo kakoMy IpHHIHITY BEI BEIOHpaeTe
oGopyzoBanue?

II.J.: ECiti peuyb UAET O CIIOKHOM U JOPOTOCTOAIIEM
060pPYAOBAHUH, TO MBI B IIEPBYIO OYEPEAD OLIEHUBAEM,
HA4CKOJIBKO OHO JIJIS1 HAC HEOOXOAMMO U B KAKOH Mepe OyAeT
BOCTPEOOBAHO. EC/IN HY>KHOE HAM OOOPYJIOBAHUE MOTYT
IPEAOCTABUTD HECKOJIBKO KOMITAHUU-TIPOU3BOAUTEIIEH,
TO B XO[ UJET BTOPON KPUTEPUN — HALEKHOCTD. Kakaas
KOMITAHUA-TIPOU3BOAUTEID, TIOHATHO, Oy/IET HAXBAJIUBATD
CBOIO IPOAYKLIMIO, HO PBIHOK CEPBHUCHBIX YCJIYT, HECMOTPS
HA KAXKYIYIOCI OObEMHOCTD, HA CAMOM JIEJIE OYEHD MaJL.

M MBI BCETIa MOXKEM OOPATUTHCA K KOJIJIETAM U ITOJTyYHUTh
O6'BEKTUBHYIO OLIEHKY TON WJIM NTHON TEXHUKU.

1O TaKMM BHYTPEHHHUM OT3bIBAM MBI 1 ODUEHTUPYEMCSL.
Crenyiomun KpuTepuii — pEMOHTOIIPUT'OJHOCTD U
cepBUCHOE Ob6cnyxuBanue. 3geck «PHIMAIT» BHe
KOHKYDPEHIIUM — CEPBUCHBIE LIEHTPBL, MUHHUMAJIbHBIE
CPOKH IIPUE3/A CIIENUATIUCTOB U JIOCTABKH 34IT9ACTEN B
CJIy4ae HEOOXOAMMOCTH — BEJIb JIOMAETC JTA2KE JKEJIE30!
Hy, n nocneguu KpUTEpU — IEHOBOU apameTp. Mbl
TIPOMOHUTOPWIIN 6ONIBIION PBIHOK, U «DHIMAIIT>
OKa3aJICA HA TIEPBOM MECTE 11O COOTBETCTBHIO BCEM HAIIINM
3aMPOCAM.

BK: Kaxkue KOJITIOOHHIOBBIE TEXHOJIOTHH BbI
CcoOOHpaEeTeCh OCBOMTH B IIEPBYIO OYEPEIH?

I1.J.: [IpriMeHUMBIE K O6pPabOTKE IPHU3A60MHOM 30HbI
rtacTa. Hama kommnanus 06/1a1a€T O4YeHb MOITHBIM
K4/IPOBBIM KAITUTAJIOM CIIELIUAIUCTOB, CIIOCOOHBIX
NOAGHUPATH IIPABUIBHBIE XUMHUYECKHUE COCTABBI UCXO/IS
U3 I'€OJIOTUYECKOI'O CTPOEHUS 1ACT4. [JOCTABIATD
XUMUYECKUH COCTAB B TOPU3OHTAJIBHBIE CKBAKUHBI 1
OOKOBBIE CTBOJIbI OUEHD CJIOKHO, U B HAIIMX TEKYIINUX }

Opening New

Per;pecm)es —
e

Coiled Tubing

CTT: You are quite right - the world is
changing. That is why your Company
constantly explores new areas of gas-and-oil
service. We hear you intend to introduce coiled
tubing technologies in your company.

P.D.: Indeed. We are developing this area which
is new to us. This year we plan to purchase a coiled
tubing unit. We made several visits to NOV FIDMASH
for consultations, met with specialists. We analyzed
the whole market of this kind of equipment, talked
with colleagues who already operated coiled tubing
systems.

CTT: Have you chosen the supplier?

P.D.: We decided on NOV FIDMASH. I think we will
have purchased the unit by the end of the year and
then will start operating it.

CTT: What principle guides you when
choosing equipment?

P.D.: If it is complex and expensive equipment,
first of all we assess how much we need it and how
often we will use it. If the required equipment can
be supplied by several manufacturers, then the
second criterion comes into play — reliability. Each
manufacturer will understandably praise its own
product but the services market despite its apparent
magnitude is in reality quite small. And we can always
ask our colleagues for an unbiased assessment of a
particular piece of machinery. Such are the references
that we use. The next criterion is maintainability
and aftersales service. In this regard NOV FIDMASH
is beyond competition — service centers, shortest
waiting periods before the arrival of specialists and
the delivery of spare parts, if necessary, because metal
breaks as welll And the final criterion is the price. We
monitored a large market and NOV FIDMASH came
up first in terms of meeting all of our requirements.

CTT: What coiled tubing technologies are you
going to implement first?

P.D.: Those that are applicable to bottom-hole
zone treatment. Our Company has powerful human
resources, specialists able to choose right chemical
compounds based on the geological structure of the
formation. It is very difficult to deliver the chemical
compound into horizontal wells and lateral holes and
coiled tubing will perfectly suit our purpose — acid
treatment of producing zones, installation of block
screens, cutting-off of high-permeability formations
and other operations.
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MPAaKTHUKA

TEXHOJIOTUAX JJIA TAKUX LEJIEH OYEHb XOPOIIO NOAOUAET O?’I’l%‘pblB&le W HOBOE
KOJITIOOUHT — U1 yCTAHOBKH ITPOBCICHU ST KUCJIOTHBIX ()Jlﬂ H&ZC H&lﬂp&l@ﬂeHue _
06pabOTOK NPOAYKTUBHBIX MHTEPBAJIOB, OJIOK-TTAYEK, KOTNIOOLUMZ

OTCEUYCHUS BBICOKOITPOHHUITAEMBIX IUTACTOB U JIPYTUX PAOOT.

BK: KakoBa ITyOHMHA CKBAKHH M IIPOTIAKEHHOCTH CTT: What is the depth and length of the
TOPHU30HTAJIBHBIX CTBOJIOB B PEI'HOHE horizontal holes in the region of prospective
IIPEeII0IaraeMbIX padboT? operations?

I1.[.: B 3amagHorit Cubupu r1y6HuHA CKBAXKUH B P.D.: In Western Siberia wells are mainly
0OCHOBHOM 2500—-4000 m. [OpHU30HTAIBHBIE CTBOJIBI 2500—-4000 m deep. You can come across
BCTPEYAIOTCA U IMHOU 700 M, HO OOBIYHO 3TO horizontal holes 700 m long but usually they are
150-200-300 m. 150-200-300 m long.

BK: XuMHY€CKHE COCTABHI Pa3padaThIBAIOT BAIIH CTT: Are chemical compounds developed
CIIEIIHATHUCTHI? by your specialists?

II.[.: OHU COCTABJISIIOT KOMIIJIEKCHI, ITO/IOMPAst P.D.: They make up combined compounds by
MHI'PEJIUEHTBI U3 HINPOKOI'O CIIEKTPA JOCTYITHBIX. choosing components from a wide range of those
Kak pOCCHUIICKUX TPOU3BOAUTENEN, TAK U UMIIOPTHBIX — available to them, both domestic and foreign — Swiss,
MBEUIIAPCKUX, ATOHCKUX, (PPAHITY3CKUX. CaMoe Japanese, French. The most important thing is to
IJIABHOE — NTOJI0OOPATHh HAUOO0JIEE NOAXOISIINI COCTAB choose the appropriate solution for each well.

JULSL KQXK/TOM CKBAKUHBI. For example, despite the fact that hydrochloric acid

K npuMepy, HECMOTpPs Ha TO, YTO OCHOBY MHOT'MX serves as the base for many compounds, in order for
KOMITIO3UIIHUH COCTABJISIET COMSHAS KUCIOTA, YTOOBI the solution to be most efficient you need to choose
CcoCTaB Hauboee 3(PPEKTUBHO OTPAOOTAN, HYKHEI the right additives: if the formation has clay in it,
PABUJIBHO NOAOOPAHHBIE JOOABKU: €CJIU B IVIACTE €CTh you need clay stabilizer, if there is air, then you need
IVIMHA, TO HYKEH CTA0MJIN3ATOP IVIMHBL, €CJIA BO3yX — emulsion to block it, and so on.

TO 3MYJIbCUOHHBIE PACTBOPHI /151 €ETO OJTIOKUPOBKH U T.JI. We develop and field test our technologies, observe

MBI CBOU TEXHOJIOTHH CO3JJAEM U OOKATBIBAEM, their behavior and their response in the formation.
CMOTPHUM, KAK OHH BEAYT C€651 B yCIOBUAX IIACTA, HA YTO Besides, we build on our previous extensive
pearupylor. IIpr BCEM 3TOM YUHUTBIBAEM OOJIBIION ONBIT experience.

CBOHMX PaOOT. Sometimes we engage the laboratory and run center

BrIBaET, OJKIIIOUAEM JIAOOPATOPHUH U HA KEPHE punch tests. Those are very complex operations.

IIPOBO/IUM HUCIIBITAHUS. OUYEHb CIIOKHBIE PAOOTBHIL.
CTIT: What new technologies does your

BK: Kakue HOBbIE TEXHOJIOIHH Bbl HAMETH/IH A1 company intend to implement in near future?
ce0sI K OCBOCHHIO B OJTH KAIIIee BpeMsa? P.D.: Squeeze cementing is one of our favorite. We
I1.[.: PUP — OIHO M3 CaMBIX JIIOOUMBIX HAITHAX will learn to use temporary water shutoff in producing
HaNpaBJIeHUI. By/leM OCBauBaATh IPUMEHEHUE BPEMEHHOM wells in order to end the operation
BOJIOU3OJISIIIUH HA JOOBIBAIOIINX CKBAKMHAX JIJIs of the well.
TOI'O, YTOOBI MOXKHO OBIJIO 3aKOHYHUTD CKBAXKUHY
SKCIUIYATUPOBATD. CTT: Does your Company also make up
compounds for squeeze cementing?
BK: Cocrassl 1151 PUP TOKE pa3padaThIBAIOTCA P.D.: We develop compounds for squeeze
B Bamexi KoMnmaHumu? cementing in our laboratory. I won’t say more so as
II.A.: CocTassl 151 PP MBI pa3pabaThlBaEM B CBOEH not to jinx it. At present tests are being run — we are
smaboparopun. IToka HU4YEro rosBOPUTh HE OyAY, 4TOOBI HE facing some challenges, but, hopefully, everything is
CIJIa3UTh. B HacTOAIIEE BpEMS IPOXOAAT UCTIBITAHUS — going to be alright.

€CTh HIOAHCBI, HO, HAZICIOCh, BCE IIPOMAET XOPOIIIO.
CTIT: Good luck and we’ll be looking forward

BK: ’Keraem ycnexa u 3k/1eM oT Bac crarpro to your article in Coiled Tubing Times
B JKypHaJ <BpeMs KOJITIOOHHTI2» 00 ONIBITE regarding your experience of using coiled
IIPUMEHEHH S I'HOKOM TPYOBI /1A JOCTABKH tubing to deliver chemical solutions into
XHUMHYIECKHX COCTABOB B TOPH30HTAIHHBIC horizontal holes.
CKBAaKHHBI. P.D.: Thank you. I wish the best of luck to your

II.A.: Cnnacu6o. JKenawo nnpouseTaHus Bamemy )kypHaiay,. ©  magazine. ©

Bena 6eceny Tarpsina TPUTOPOBHY, <BpeMs KOJITIOGHHIA> By Tatyana GRIGOROVICH, Coiled Tubing Times
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TexHonorua NHKT

Boicovaiilume cTaHgapTbl 6e30nacHOCTH,
KayecTBa ycnyr u o6opynoBaHus

Bnarogaps HEM3MEHHOMY CTPEMREHNK

K COBEPIEHCTBOBAHMIO B 0BNacT
Ge30NacHOCTH W KaYECTBa OXA3aHWA YCAyT
komnanwa Weatherford ecerna
NPUASPXMBASTCA TONLKO BHICOMARLLINK
CTEHOAPTOR NPW BENOAHeHNW pabor

C MCNONL30EAHHEM FHOKME HACOCHO-

kaMnpeccoprux, Tpy6 (THKT). y

Noppazpenenme THKT komnanun Weatherford npegnaraer
COBPEMEHHBIE YCTAHOBKM, NPEAHAZHAMEHHBIE ANA
IKCNAYATALMM B PASAWYHBIX YCNOBKAY. PaspaboTtantbie
ANA BEAEHWA paboT B YCNDEMAX KK HOPMANLHED, TaK W
BLICOKMX AARNEHIH, Halww ycTanoskw THKT moryT paBiorars
¢ TpyGamu grametpom ot 1 1/4 go 2 3/8 goima. A gnot
AfanTHPOBAH K NPOBEAEHMID NPOAONKMTENLHLE ONEpaLUWiA
B CAMBIX PAIHBI KNMMATHMECKHX YCAOBHAK,

OnbiTHE CNELMANKCTE KCNONLIYIOT
CNeUHanM3MPOBAHHOE NPOrPaMMHOE
_) nOECnEYEHHE ANA MOENUPOBAHNA,
NO3BONAOWEE NPOTHOIMPOBATL W
KOHTPONMPOBATE SKCNAYATALMOHHLIA pRCYpe
TpYD W NPOM3BOIUTE MX TEXHWYECKOE
oBCnyXMBaHWE BO BEPEMA NPOBEAEHWRA paboT,
CHUXAA TEM CAMBIM MPONIBOACTEEHHKE DMCKH

/

O6nacTi npumenenna MTHKT

TPaaMUWOHHLE TEXHONOTN: FA3NGTH,
kucnoTHoie obpaborm, HKT Manoro guametpa,
MYLIBHWE CKBAXMH, OCYUCTKM CTBONDE CKBANHH,
Bypenue/dpeseposanne, nosuntHLe paboty,
TG, ynanexwe necyarsix npobok, nakepsl,
cnyckaembie yepes HKT, n ymyBnexne
BEPTHKANEHBIX CKBAKMH NPy OypeHun Ha
[EnpECCHI

CneumansHLe yonyri: HaknoHHO-
HanpagnexHoe Gypenwe, NP vepea MHKT,
fBypenve Ha genpeceun v A0GbMA ¢ NOMOLLIO
anexkTpouexTpobexuex Hacocos (JLH)

A

v
Weatherford




Dl
NHBECTNLINOHRbBIE TTPOEKTDI
8 HEDTETASOBOM KOMIJTEKCE

NVESTMENT PROJECTS
N O&G COMPLEX

Kypran «Bpems koamroourza» becedyem ¢ Pycaanom HIH/IOBBIM, kommepueckum
ouperxmopom au3ur2oeoti kKomnaruu OO0 <TexHOCnPOUIUIUNHE», OCYULCINENAIOULELE
OOCYHCUBAHIUE KPYNTHBIX KOPROPATNUBHBLX KIIUEHINOE 8 PA3IUMHBIX Ce2MEHINAX DbIHKA,
BKIIIOUASL CE2MEHNT 000PYO0BAHUA 015 HeDME2a306020 KOMNIIEKCA.

Coiled Tubing Times Journal is talking to Ruslan IGILOV, the commercial director of
Tekbnostroilizing LLC, a leasing company serving big corporate clients in various markert
segmenits including equipment for O&G complex.

Bpemsa konxTro0uHra: Pycias AKy60BHY,
B Ne 41 Hamrero >xypHaJia Ber
PaccKa3ajaim O HOBOH, JTHHAMHUYIHO
Pa3BHBAIOIIEHICA TU3NHIOBOM KOMIIAHHUH
000 «TexHOCTPOMIN3NHT. [lokaTyHCTa,
MO3HAKOMBTE HAIIIUX YUTATEJICH C THHAMHUKOHN
pa3BuTHA Banier KOMIIaHUMH.

Pycaan UruaoB: OO0 «TeXHOCTPOUIUZUHT» —
3TO HE3ABUCUMAsI BHEOAHKOBCKAS JIM3UHIOBAS
KOMIIAHUS, OJJHA U3 HEMHOTHUX, IEUCTBYIONUX B
cexkrope Hedrecepsuca, TOK, Manori 1 60ab110HU
3HEPTETUKU, IPEIJIATAIONA TIOMUMO (PUHAHCOBOK
YCJIYTH €IIE U TEXHUYECKYIO KOHCYIBTAIUIO U
HOAJIEPKKY C TOUKH 3PEHUS TOAO0PA
«IIOCTABIIUKA» — 3aBOJJa-U3rOoTOBUTENA. Ha
PBIHKE MBI yCIIENTHO PAO6OTAEM YIKE I'Ofl U 33 ITO
BPEMS HAJIATUJIU MTAPTHEPCKHUE OTHOLIEHHUS C
KPYITHEUITUMHU 32BOJAMH — U3TOTOBUTESIMU
HedTEra3oBoro u He(PTECEPBUCHOI'O OOOPYAOBAHUSL.
Crout OTMeTUTD, 9TO OO0 «TEXHOCTPOUTUZNUHT >
pa3pabdoTal BEHJOPCKYIO IIPOTPAMMY U UMEET
CTATyC OPUIIHUAIBHOI'O (PUHAHCOBO-JIU3UHI'OBOI'O
naptHepa cOBMeCTHO € C3AO «DUJIMAIII»,

OAO «PHAT», OOO I'IK «CubHedTeMAIIT> — Coiled Tubing Times: Ruslan Yakubovich,
C IPEATIPHUSTHASIMH, BBITYCKAIOITUMHA the 41st issue of our magazine includes your
KOJITIOOMHTOBOE O60PYAOBAHUE, O6OPYJOBAHHE story about Tekhnostroilizing LLC, new
JI71s1 Tu/ipopaspeiBa riacta (I'PID), fast-growth company. Could you please tell
IIEMEHTHPOBOYHBIC, 230 THBIC 1 HACOCHBIC our readers about new tendencies in your
YCTAHOBKH, 2 TAK)KE CIELITEXHUKY U COYTCTBYIOIICE company's development?
BBICOKOTEXHOJIOTUYHOE OOOPYAOBAHUE I1O Ruslan Igilov: Tekhnostroilizing LLC is an
TEMAaTHUKE. B3anmoericTBue HaNpsIMyIO C 3aBOJJOM- independent extra-bank leasing company,
U3IOTOBUTEJIEM — 3TO BO3MOKHOCTD CEJIATh one of the few ones that operate in O&G
SKOHOMUKY KOHTPAI'€HTA BBII'OJJHOM, 4 TAKXKE sector, fuel and energy complex, small and
MHUHHMU3UPOBATH CPOKU IOCTABKU OOOPYIOBAHUSL. big energy, offering financial services and
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BK: B KaKHX HHTE€pPECHBIX HHBECTHITHOHHBIX
IIPOoeKTax B He(TerazoBoM KOMILJIEKCE
000 «TexHOCTPOHIH3NHI> IPUHHUMAET
y4acCTHE B HACTOALIEE BpeMs?

P.H.: He Tak nasHo gy I'K «[Takep CepBuc» Mbl
3aKOHYMJIN IIPOEKTHI I10 IIOCTABKE EMKOCTEU /1711
I'PTI (mpoussoguTenb: OOO IIK «CubHedpTEMAID),
HACOCHBIX YCTaHOBOK YHB-125x50K Ha maccu
KamA3-43118 (mpoussogurenb: OAO JxHedpTEMAID>
(TK «Pumepa»)), a Tak:Ke POLLIA PEAIU3AL U IIEPBOI
KOJITIOOMHT'OBOH YCTAHOBKU TSKEJIOTO KJIACCA
MK30T-10 Ha maccu M3KT (HpOU3BOAUTEND:
C3AO «PHIMAIIL»), TEM CAMBIM YKPEIINUB AP THEPCKUE
U IPYKECKHE OTHOIIEHH S C BBIINIEYKA3aHHBIMU
MPOU3BONUTEISIMHU.

BK: Kak M0O/I0Zas1 TU3HUHIOBAA KOMIIAHHUA
000 «TexXHOCTPOHMJIN3HHTI> BBIILJIA HA 3aABKH
KOJITFOOMHI'OBOT'O O0OPY/IOBAHU S TAMKEIOTO
kiaacca giaa komnanuu I'K dlakep CepBuc»?

P.H.: MBI 1OJITOE BPEMS OOIIAJIMCh C KOMOAHUEH
I'K {ITakep CepBuC», CAEIANU €1 P UHTEPECHDBIX
PEIIOKEHNUN 1O PUHAHCUPOBAHUIO
KOJITIOOMHI'OBBIX YCTAHOBOK, TAK Y
OO0 «TexXHOCTPOUIUZHUHI» ITOSIBUIIOCHh HECKOJIBKO
IIPOEKTOB C OPUITHUATBHBIM (PUHAHCOBO-TU3UHIOBBIM
naptaepoM C3A0 «PHIMAII — Beayumum
MIPOU3BOAUTEIIEM ITOIO O60pyAOBaHM. Hafgeemcs,
YTO 3TO TOJIBKO HAY4JIO, MBI TOTOBBI U /1AJIbIIIE
CIIOCOOCTBOBATH BHEJPEHUIO HOBEHIIINX TEXHOIOT U
JIAaHHOT'O IPOU3BOUTEIIS B HE(PTETra30BbIN KOMILIEKC PO.

BK: Bbl OTCII€2KHMBa€eTEe PHIHOYHY IO
IIPEABICTOPHIO KOMIIAHHH — IOTEHITHAJIBHBIX
KJIHEHTOB? }

technical consultations and support, selection

of Contractor and manufacturing plant. We have
been successfully operating at the market during
one year. During this time we have established
partnership with major producers of O&G

and oil service equipment. It should be noted

that Tekhnostroilizing LLC developed vendor
programs and became an official financial and
leasing partner of NOV FIDMASH, RIAT OJSC,
Sibneftemash PK OJSC. These companies produce
CT equipment, fracturing equipment, cement,
nitrogen and pump units, special equipment

and related high-tech devices. Interaction with
manufacturing plant makes counteragent's
business more profitable and curbs the equipment
delivery terms.

CTT: What interesting O&G investment
projects are currently undertaken by
Tekhnostroilizing LLC?

R.I.: Recently we have completed projects on
supply of fracturing tanks to Packer Service GK
(produced by Sibneftemash PK OJSC), UNB-
125x50K pump units mounted on KamAZ-43118
chassis, (produced by Izhneftemash OJSC (Rimera
GK). The first heavy-duty class MK30T-10 CT unit
was mounted on MZKT chassis (Produced by
NOV FIDMASH). The projects helped to enhance
partnership and foster friendly relations with the
above producers.

CTT: How could such a young leasing
company as Tekhnostroilizing LLC amount
to orders of heavy-duty class CT equipment
for Packer Service GK?
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P.H.: PazymeeTcsa. Mbl OLIECHUBAEM UX KPEAUTHYIO
UCTOPHIO, UX YMEHHUE PAOOTATh, COOUPAEM BCE
PEKOMEHAAIINH, KOTOPBIE TOJIBKO MOYKEM IOy IUTD.
COOTBETCTBEHHO, OLIECHUBAEM OOBEMBI 3aKA34,

Ha KOTOPBIF OHHU NPETEHAYIOT B O/IMKAIIEH
MIEPCIIEKTUBE.

BK: KakosB ainroputM Bamei padoTs1
C KJIMEHTOM?

P.H.: MBI H3y4aeM MaTEPUAIIBL, COOUPAEM IO
KJIMCHTY HNANKy JIOKYMEHTOB — OAHKOBCKU I MTAKET —
U HA4YMHAeM paboTy. BcTpeuaeMcsi ¢ aKITMOHEPpaAMU
(coBnaenpIlaMm) OU3HECA U TOII-MEHE/PKEPAMU
KOMITAHUH, BBISICHSIEM, IOUEMY OHU YBEPEHBI B
HEOOXOANMOCTH 3AKYIIKHU TOT'O IOPOTOCTOSIIETO
060pYIOBAHMSL.

BK: KitnenTsi K Bam o6panmaroorcsa uin
000 «TexXHOCTPOHMJIU3HHI» BBIXOTHUT K HUM
C IIPEIJIOKECHHUIMHU?

P.H.: B OCHOBHOM K KaKJOMY KJIMEHTY MBI
HAXOJWM UHIMBUIYAJIbHBII TOAXO0,. Kak mpaBuiIo,
Ha BXOJSIIUX MBI HE pAa0OTAEM.

BK: Kakue KOMIIAaHHH ABIAIOTCA
KJIIOYE€BBIMH KOHTPATr€HTAMH
000 «TexXHOCTPOHIHUIHHI>?

P.H.: THBECTULIMOHHBIE TPOEKTHI B HE(PTETA30BOM
KOMILJIEKCE IOJIB3YIOTCS CIIPOCOM M AKTUBHO
Ha6UupaoT 060pOTHL. KiII04eBbIMU KOHTPATEHTAMU
JIM3UHIA SIBJISIIOTCS KPYITHBIE KOMITAHUH Poccun
(KOpHOpanuy, XOJNAUHIH, HE3ABUCUMBIE CEPBUCHBIE
KOMIIAHUM) — JIUJIEPBI B CBOUX OTPACIAX. B o6mactu
Hedrecepsuca 3To I'K Jlakep CepBUC», B COCTAB
AKIIMOHEPOB KOTOPOro BXOAUT OAQO «[a3IpOMOAHK».

BK: YT0o Bl MOKETE CKA3aTh O (PUHAHCOBOM
pecypce, mpegocrasiasieMoM Bamer
JIM3UHIOBOH KOMIIaHHEH?

P.H.: PrHAHCOBBINA PECYPC, KOTOPBII MbI
NPEJOCTABIAEM KOHTPAT€HTAM, IPEAHA3HAYEH JIJIA
KOPIIOPATUBHBIX KJINEHTOB, TAK KA4K BCE NOKYIIATEIN
HedTEra3oBoro 060PYyAOBAHUS — KPYIIHBIE
KOMIAHHUH, KOTOPBIE UMEIOT OOJIBIION OIBIT 3AKYTIOK
B/IAHHOM CeKTOpE. PaboTaeM ¢ BeAyIMU OGAHKAMU
Poccurickont @epepannu. I10aTOMY IEHBI'M, KOTOPBIE
MBI Pa3MEIIAEM, OJJHH U3 CAMBIX BBIT'OJHBIX. [O0BOE
YIOPOKAHUE HA KOJITIOOMHIOBYIO YCTAHOBKY
cocTaBsieT 6,5%. CPOKH JIM3UHT'A — TPU TOZIA.

BK: Kak Baimra KOMIIaHHA pEKJIAMHPYeET
CBOM YCJIYIH?

P.H1.: Ha Mo71 B31715]], Han6osee 3(pPEKTUBHOMU
(HOPMOF pEKITAMBI /11 KPDYITHBIX U CPEJHUX
KOMIIAHHUH B CEKTOPE HEPTEra30BOI'O KOMILIEKCA
ABJIAIOTCA PEKOMEHJAIIUH, KOTOPBIE IEPEIAIOTCA U3
YCT B yCT4. TAK 9TO KIUEHTHI ¥ HAPTHEPBHI,
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R.I.: We had long negotiations with
Packer Service GK and made a number of
interesting offers on financing CT units. Thus,
Tekhnostroilizing LLC engaged in several projects
with our financial and leasing partner
NOV FIDMASH, the leading producer of this
equipment. Hopefully, this is just the beginning
and we are ready to introduce new technologies of
this producer into the RF O&G complex.

CTT: Do you trace the market history
of your potential clients?

R.I.: It goes without saying. We study their
credit history, their capacity of working, collect
all recommendations that we can only reach.
Naturally, we can assess the volumes of orders they
can amount to in the near future.

CTT: What customer management
procedures do you apply?

R.I.: We study the materials and collect a file, a
bank package on the client and start working. We
meet shareholders, business co-owners and top
managers of the company, find out, why they are
determined to buy expensive equipment.

CTT: Do clients look for you or is it
Tekhnostroilizing LLC itself that comes with
offers to them?

R.I.: In general, we adopt customized solutions
for every client. As a rule, we don't work with
incoming clients.

CTT: What companies are the key
counteragents of Tekhnostroilizing LLC?

R.I.: The investment projects in O&G sector
are in demand and move into high gear. The key
leasing counteragents are big companies of Russia
(corporations, holdings, independent service
companies) are the leaders in their industries.
As far as oil service is concerned, the leader is
Packer Service GK. One of its shareholders is
Gazprombank OJSC.

CTT: What can you say about the financial
resources offered by your leasing company?

R.I.: The financial resource offered to
counteragents is meant for corporate clients, as all
buyers of O&G equipment are big companies with
rich experience of orders in this sector. We work
with the leading banks of the Russian Federation.
That is why the money that we dispose is very
profitable for use. The annual appreciation of a CT
unit is 6.5%. The leasing term is 3 years.

CTT: How does your company advertize
its services?
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C KOTOPBIMHU MBI YK€ UMCCM OIIBIT p36OTI:I, — caMmasa
JIyqmas perjaama 4y HaC U HAIU X YCIIYT.

BK: Kakue (hopyMBI H BEICTABKH BBI
mocenraeTre?

P.H.: OO0 «TeXHOCTPOUIN3UHI» TPUHUMAET
AKTHUBHOE YYACTUE B KPYMTHEUIINX KOH(PEPEHITUAX,
BBICTABKAaX, (POPYMaX OTPACIIH, TJ€ HAIIN
OPEACTABUTEIHN BEICTYIIAIOT C IOKJIAaMU. MBI ObLIH
yuacTHUKamu Kondpepennuu «<Hedrera3onblit
cepsuC B Poccuny; 13-11 MexXyHapOgHOU HAYYHO-
NPAKTUYECKON KOH(pepeHIIUU «KONTIOONHIOBLIE
TEXHOJIOTMU U BHYTPUCKBA>KUHHBIE PA6OThI,

9-1 TOTPEOUTENBCKOU KOH(PEPEHITHUU 11O BOIIPOCAM
IKCILTYaTAUHN KOJITIOOMHTOBOT'O OO0OPYIOBAHUS,
LIEMEHTHPOBOYHOTI'O, HACOCHOT'O, a30THOT'O
060pyA0OBaHUS U 060pyAoBaHus /11 ['PIT. JaHHBIE
MEPONPUATHUS NO3BOJAIOT U3YYUTD PEAIbHBIE
NOTPEOHOCTH PBIHKA U, YTO HEMAJIOBAKHO,
YCTAHOBUTD U NOAJEPKUBATD IPYKECKUE U
MaPTHEPCKUE OTHOIIEHMUSL.

BK: U B 3aK/JII09€HHE Oeceabl — HECKOIBKO
CJIOB Bammum noTeHITHAJIbHBIM KJIHECHTAM.

P.H1.: MBI BUAUM, YTO BOIIPEKU IECCUMUCTUYECKUM
IPOrHO3aM HEKOTOPBIX AHAJIUTUKOB PBIHOK
HEPTErA30BOTO CEPBUCA AKTUBHO PA3BHUBAETCS
U CIIPOC HA KOITIOOUHI'OBOE OOOPY/IOBAHUE,
060PYyIOBAHME I TUAPOpa3pbiBa rutacta (I'PIT)
U BCIIOMOT ATEIBHOE OOOPYAOBAHUE MTOKA3bIBAET
YCTOHMYUBBINA POCT, 4 3HAYUT, THBECTUITMOHHBIE
MPOEKTHI B HEPTErA30BOM KOMILIEKCE MOIb3YIOTCS
U Oy1yT NOJb30BATHCS CIIPOCOM. CO CBOEH CTOPOHBI
TapaHTHUPYEM CBOUM KJIMEHTAM CTA0UIBHOCTb,
HOPSJOYHOCTD U KAYECTBEHHBINA pECYypC. ©

R.I.: In my opinion the most efficient
form of advertizing for big and medium
companies working in O&G sector are personal
recommendations. The clients and partners that
we have dealt with are the best advertisers for us
and our services.

CTT: What forums and exhibitions
do you attend?

R.I.: Tekhnostrolizing LLC takes an active
part in major conferences, exhibitions, forums
of the industries, at which our representatives
make reports. For instance, we took part in the
conference Oil & Gas Service in Russia, the 13"
international scientific and practical Coiled Tubing
and Well Intervention Conference, The 9"
NOV FIDMASH’S Consumer Conference on
Operation of CT Equipment, Cementing, Pumping
and Nitrogen Machinery and Hydraulic-Fracturing
Equipment The events help to study the real
demands of the market and, what is important,
establish and maintain friendly and partnership
relations.

CTT: In conclusion of the conversation,
could you say a few words to your potential
partners?

R.I.: We see, that in spite of pessimistic
predictions of some analysts, the market of O&G
service is actively developing. The demand in CT
equipment, fracturing and additional equipment
demonstrates stable growth rates. It means that
investment projects in O&G complex will enjoy
customers' demand. In our turn, we guarantee
stability, integrity and quality to our clients. @
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HOBDBIE PEATEHTDBI JIJIA TTIPABJIMYECKOI'O
PASPBIBA TTJTACTA

NEW REAGENTS FOR HY DRAULIC FRACTURING

JILA. MATAJIOBA, a.1.H., mpodeccop, M.A. CWIHH, x.x.H., npodeccop, I.H. MAJIKHH, B.A. IBITAHKOB, k.T.H., B.I. CABACTEEB,
POCCHHICKHI FOCYJapPCTBEHHBIH YHHBEpPCUTET He(PTH 1 ra3a um. I.M. 'yGkuHa

L.A. MAGADOVA, Doctor of Science in engineering, professor, M.A. SILIN, Doctor of Chemistry, professor, D.N. MALKIN,
V.A.TSYGANKOYV, Candidate of Sciences in engineering, V.G. SAVASTEEV, Gubkin Russian State University of Oil and Gas

1Ipoyecc 2uopasnuueckozo paspoLea naacmda Hydraulic fracturing is one of the most

(T'PI) asaaemcsa OOHUM U3 Haubo.iee demanded methods for well stimulation.
B80CMPEOOBAHHBIX MEIMOO08 UHIMEHCUDUKALULL Fracturing success depends on the fracturing
pabomuotL cCKeaxiCUHbL YeneuHocms npoeeoeHs Jluid quality. New reagents for production
npoyecca 3asuUcuIm 0m Kawecmeda HCUOKoCmu of polysaccharide water-based fracturing
pa3spulBa. Baabopamopuax HayuHo- Jluids, satisfying all modern requirements and
obpaszosamenvHo2o yernmpa (HOL]) npomobLcio601i trends were developed in the laboratories of
xumun npu PIY negopmu u 2asa umeniu Scientific and Educational Center for the Oilfield
HM.I'yoruna paspabomara Ho8aA IUHeKa Chemistry at the Gubkin Russian State University
XUMUHECKUX Pea2eHNO8 OJLA 1NOJIYUeHU of Oil and Gas.

noaucaxapuorsLx scuorxocmert 0 1Pl
Ha B00HOIL OCHOBE, OIMBEU Ao sl 6CeM
COBDEMEHHBIM MPEOOBAHUAM U IMEHOCHUUAM.

Technological advance has never been at a stop —
a fact which becomes evident if observed over the past
decades and even more so over centuries. People are

TexHHU4YEeCKUI IPOrPeCC HE CTOUT HA MECTE, looking deeper and deeper into the atom, making up
0OCOHGEHHO XOPOIIIO ATO IPOCMATPUBAETCS B pa3pe3e ambitious projects for colonization and study of other
IPOUJIEHHBIX IECATUIETUN U TEM OOJIEE CTOIETUI. planets, fighting famine, etc. Technological progress is
JII0M HAYMHAIOT BCE JAJIbIIE U AJIbIIIE 3ATJISI/IbIBATH gaining momentum in all spheres of human life and
BHYTPb ATOMA, TOTOBAT AMOUITUO3HBIE IPOEKTHI 1O shows exponential rate of technological development.
KOJIOHU3ALMH U U3YYEHUIO IPYTUX IIAHET, GOPIOTCS One of the most important areas human mind was
CTOJIOAOM U T.JI. BO Bcex chepax KUBHEAEATETBHOCTHU able to conquer is oil and gas industry. At present
4eJIOBEKA TEXHUYECKUI IPOrPeECC HAOUPAET OOOPOTHI oil and gas provide the basis for most chemical
U MOKA3BbIBAET SKCIIOHEHITUAIBHYIO CKOPOCTD PA3BUTHUSA production processes that lay the foundation for
TEXHOJIOTUH. OTHON U3 BAXKHEHIITNX 061aCTEN further development of other branches of industry.
MOKOPEHHS YEJIOBEYECKOT'O PA3YMa ABJIAETCA HEPTAHAA However, one should not think that to manufacture
U Ia30Basi IPOMBIIUIEHHOCTD. B HacTOAIIEE BpEMS something useful out of natural hydrocarbons at
HEMTD U I'a3 — 3TO OCHOBA OOJIBIIMHCTBA XUMUYECKUX lowest cost is one of the key problems of our time.
TPOU3BOJCTB, KOTOPBIE AAIOT HAM C BAMHU 623y JJ151 Before you start manufacturing something, you first
JAJIBHEHUIIETO PA3BUTHUS BCEX OCTAIBHBIX OTPACIEN need to extract hydrocarbon material — an operation
POMBIIIJIEHHOCTU. which gets harder to perform each year.

Ho HE CTOUT AYMATh, YTO IPOU3BECTU YTO-TO Almost all easy-to-extract oil and gas reserves
MOJIEZHOE U3 IPUPOJHBIX YITIEBOAOPOJOB C were explored long ago and most of them have
MUHHUMYMOM 3aTPAT SIBASETCS OFHON N3 OCHOBHBIX been depleted; the produced oil is ever more heavy
po6aEM HALIETO BpeMEHHU. [Ipexie ueM 4To-TO and viscous and gas is highly sulfurous, productive
MOXXHO Oy/IET IPOU3BOAUT, HAJIO €1IE U JOOBITh strata lie deeper and deeper and their permeability
YITIEBOJIOPOJHOE CBIPBE, 4 C KAXKABIM I'OJIOM CJIE/IATh 3TO decreases from hundreds and dozens of millidarcy to
CTAHOBUTCS BCE TPYAHEE U TPYAHEE. tenths of millidarcy; uniform reservoirs become more

ITouTH BCE JIETKOU3BICKAEMBIC 3A11AChl HE(PTU 1 ra3a heterogeneous. All this makes oil and gas recovery a
B MUPE TABHO PA3BEAAHBL, OObIIAS YACTh U3 9TUX few dozen times harder.
34I1aCOB BBIPA0OTAHA, HE(PTU CTAHOBATCA BCE Hoiee One of the current trends in the oil and gas
TSKEJIBIMU 1 BI3KUMU, JOOBIBAEMBI I'a3 CTAHOBUTCS producing industry is well stimulation (i.e. increase in
©0J1€€ KMCJIBIM, BCKPBIBAEMBIE ITPOJAYKTUBHBIE IIACTHI the amount of formation fluid recovered from each
3aJIETAIOT BCE INIYOXKE U ITyOxKeE, IPOHULIAEMOCTD well) and particularly hydraulic fracturing.

ITUX IJIACTOB CHHUXKAETCA OT COTEH U JIECATKOB Hydraulic fracturing is a set of complex operations
MUJUIAAAPCHU 10 AECATHIX MUJUIAAAPCH, KOJJIEKTOPBI U3 involving both high-tech equipment and advanced
OJHOPOJHBIX ITO COCTABY CTAHOBATCA BCE OOJIEE U HoJIee chemical agents.
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/ Teneoopasosamens ITI-1 Teneobpasosamens ITIT-croppu

GPG-1 Gellant GPG-slurry gellant

oilfield chemistry

Hydraulic fracturing can be described in simple
words. Using high-power pumps a special high-
pressure process liquid is injected into the productive
formation to create and later on to secure the

uepes 3. mun 36 MIla'c

Dppexmueras 6a3Kocms LTI -caroppu

Effective viscosity GPG-slurry after 3 min. 35 MPa’'s

fracture with special propping material. The newly
created and stabilized fracture will later become a

high-conductive channel in the formation capable

3mun 29 MIla’c

Dppexmuenas 6askocms [TI-1 wepe3

Effective viscosity GPG-1 after 3 min.29 MPa's

of delivering large amounts of oil and gas into the
well. To get a better understanding of the process

Dpgpexmusras easkocmns, Mlla'c
BB R ¥ 2 ESREEERE B OR

Effective viscosity, MPa’s

] ] § ¥ H 5 " n H
Bpems, mun / Time, min.

Pucynox 1 - Dpexmuenasn 6a3Kocms 600H020 pacmeopa
noaucaxapuoa npu 511 c!. Konuyenmpavusa norucaxapuoa é

nepecueme na cyxou noaumep — 0,48% macc.

Figure 1 — Ej;fective viscosity of polysaccharide water solution
lysaccharide concentration in dry-polymer

at511 s'. Po
equivalent is 0.48% mass.

HEOJJHOPOJHBIMH. BCE 3TO YCIOKHSIET MPOIIECC JOOBIYU

HE(MTH 1 ra3a B ICCATKU U ICCITKHU Pa3.
OIHUM U3 AKTYAJIbHBIX HAIIPABICHUN

HedTEra30/J06bIBAIOIICH OTPACIN B HACTOSIIEE BPEMSI
SIBJIAETCSI UHTEHCU(PUKALIMSA JOOBIYH (T.€. YBETUYEHHE

KOJIMYECTBA JOOBIBAEMOT'O INIACTOBOIO (DIIION/1A C
Ka>KJIOU KOHKPETHOM CKBAKUHBI) U, B YaCTHOCTH,
T'UPaBINYECKUN pa3psls macTa (IPIT).
I'mapaBInyeCcKUuy pa3phlB IVIACTA IPEACTABIACT
COO0M KOMIIJIEKC CJIOXKHBIX ONEPAIUA, B KOTOPBIX
3a1€MICTBOBAHO U BBICOKOTEXHOJIOTUYECKOE

060pY/IOBAHUE, U IEPEOBHIC XUMHUYECKUE PEATCHTHL

Onucarb ITUIPaBIUYECKUI PA3PHIB I1JIACTA MOKHO
JIOCTATOYHO NPOCTO. [Ipyr MOMOITH MOIITHENUIITNX
HACOCOB B IIPOAYKTUBHBIN IVIACT 3aKAYUBACTCA
CIIELIMAJIbHAS TEXHOJIOTMYECKA JKUIKOCTD IO
BBICOKMM JIaBJIEHUEM JIJISL CO3JAHUA U, B OyIyIIEM,
3aKPEIJICHUS 3TOU TPEIIUHBI CIIELIUA/IbHBbIM
PACKIMHUBAIONUM MATEPHUAJIOM. B naipHENIIEM
CO3/[JaHHAA U 3aKPEIUIEHHAA TPEMUHA OyIeT
SIBJIAITBCS BBICOKOIIPOBOJUMBIM KAHAJIOM B
IIACTE, CHOCOOHBIM IIOCTABJIATD B CKBAXXUHY
OOJIbIIIEE KOTMYECTBO HEMPTH U ra3a. [y Iydiero
NpeACTABIEHNA IIPOLLECCA IPOAYKTHBHBIN
IJIACT MOKHO CPABHUTD C JOPOI'OH, 110 KOTOPOH
€IyT MAaIIWHBI (YACTUYKHU IIJIACTOBOTO (DIIIOMA
NPOABUT'AIOTCA YEPES IOPOBOE IIPOCTPAHCTBO
HOPOJBL), EAYT HE CIIENIA, BBUJY OI DPAHUYEHNH
MIPOITYCKHOU CIOCOOHOCTHU JOPOI'H (IPOBOJUMOCTHA
1aCTa). HOBBIM MaIIMHAM CJIOKHO IONACTD HA 3TY
JIOPOT'Y, UM IIPUXOAUTCA KAATh CBOEN OUEPEL .

B TOT MOMEHT, KOTZ]a B TPOJYKTUBHOM ILIACTE-
KOJUIEKTOPE OOPA30BAJIACH 3AKPEIIEHHAA TPEINHA
I'PIT, BMECTO MaJIEHBKOI JOPOT'U MBI IIOJIY4AEM
MHOT'OITOJIOCHOE CKOPOCTHOE MIOCCE, COEUHSIONIEE
NPOAYKTUBHBIN IVIACT CO CKBAXXKMHOU. KauecTBo
CO3[JaHHOM TPEIHHBI — JOPOT'H — 6yJIET B

a productive formation can be compared to a road
with cars moving on it (particles of the formation
fluid go through the pore space of the formation), the
cars move slowly because of the low traffic capacity
of the road (conductivity of the formation). New cars
find it hard to get on the road because they have to
wait for their turn. The moment when the productive
reservoir has a stabilized fracture, instead of a narrow
road we get a multilane highway connecting the
productive formation with the well. The quality
of the newly created fracture — road — will greatly
depend on the materials used to “build” it, in
particular, on the liquid used to create the fracture
and on the transportation of the propping material
to the fracture. Such liquids should have certain
technical characteristics. Some of them include:
low fluid leakoff; high sand-carrying capacity;
sufficient stability of reservoir conditions; high
removability of fracturing liquid and its components
from the fracture; easiness of preparation and use;
environmental friendliness.

To research and develop domestic reagents for oil
and gas production and to maintain their quality
at the level of world’s renowned manufacturers
certified laboratories dealing with issues of oil and }

Cuuuseameib MeHOBEHHOIL Cuuusameib 3ame01eHHOl
cuueru 5C-1 cuuexu 6C-2 Temnepamypa

BC-2 Slow Crosslinker Temperature

BC-1 Instant Crosslinker

O6pasosare cuitmoz2o NOAUCAXAPUOHO20 28715
NPOUCXOOUM 8 meHrerue 5—] cerxyHo
10080 ee—e————""1 Formation of crosslinkecjijsoolysaccbam‘de gel

e occurs within 5—7 secon

O6pasosarie Cluumozo noUCAxapuoHo2o0
2@715 NPOUCX00UM 8 meverue 1—2 murym
Formation of crosslinked polysaccharide gel
occurs within 1-2 minutes 8
¥ 3 & L] L] 1@ 12 L] 1% tL} Fal m L H
Bpewmsa,mun / Time, min.
Pucynox 2 — Igppexmuenan 6:3K0Cms Cllumozo
noaucaxapuonozo zeaanpu 100 c'. Konyenmpavusn
zeneoopaizoeamenaI'IIT-caoppu 0,7% macc., cuuueamen
BC-1 - 0,4% macc., cumusamenna bC-2 — 0,4% macc.

Figure 2 — E{fective viscosity of the crosslinked polysaccharide
gel at 100 s'. GPG-slurry gellant concentration is 0.7% mass.,
BC-1 crosslinker — 0.4% mass., BC-2 crosslinker — 0.4% mass.

&
Temnepamypa, C / Temperature, °C

Baskocmu, MIIa'c /' Viscosity, MPa’s

. 8 5 8 8 B
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1 gas recovery have been created at the R&D Institute
- of Gubkin Russian State University of Oil and Gas
b 8 (GRSUOG). All the laboratories are equipped with
state-of-the-art equipment to solve all possible
technical, research and application tasks of any
/ degree of complexity. The group of laboratories
researching chemical reagents for hydraulic
6 . . - fracturing belongs to the Scientific and Educational
Cuumauili 2es16 6e3 Cuumuiti 2e16 Cuiumaoiii 2e1o o . »
decmpyKkmopa g OKUCUMEIEHBIM c (;)xuczzumeﬂbuwvz Center “Field Chemlstry.
11 ecmpyKnopom ecmpyrKmopom i s . s .
g;gsgrle’;l,’ggfgel Cmsfgn o dg ity TIAB- A2 e A High-tech laboratories equipped with advanced
oxidizing breaker . l?é}:’ZPy;fWZ research facilities and highly skilled specialists
- 7 ) . o
u u O dizing enable the R&D Institute of Gubkin University to
pH CULUINO20 2eN1A nocjle pH CULUTINO20 2e/1:1 1Nocte breaker and PAV

npu20moeaeHus
pH of cross-linked gel

24 uacos evtoepocku npu 90°C

pH of cross-linked gel after
24 bours of exposure at 90°C

developed new efficient chemical reagents for oil

breaking activator )
and gas industry.

after preparation

Opver the last few years the laboratory of chemical
reagents for hydraulic fracturing has developed
a whole new line of chemical reagents for
hydraulic fracturing in pace with world trends and
standards in well stimulation and enhancement
of recovery of natural hydrocarbons. And thanks
to close cooperation between Gubkin University’s
R&D Institute and closed joint-stock company
“Chimeko-GANG” new chemical reagents were
tested and introduced into the industry.

The main components of the new line of water-
based hydraulic fluids include liquid gellant GPG-
slurry, borate crosslinker BC-2, and PAV breaking
activator.

GPG-slurry gellant is a suspension containing
different natural and modified guar polymers
in a hydrocarbon solvent. The use of certain
polysaccharides in the suspension ensures best
technical characteristics of the fracturing liquid, e.g.
thermal stability at formation temperature, polymer

Pucynox 3 - Hamenenue pH cuitmozo noaucaxapuonozo 2eaa.
Konuenmpauvusn zeneoopazoeamena I'TIT-caoppu 0,7% macc.,
cuueamena bC-2 - 0,4% macc., IAB-Axkmueamopa oecmpyxkuuu —
0,2% macc., oecmpyxsmopa kancyauposannozo 0,03% macc.

Figure 3 — Change in pH of cross-linked polysaccharide gel.
Concentration of GPG-slurry gellant is 0.7% mass., BC-2 cross-
linker — 0.4% mass., PAV breaking activator — 0.2% mass.,
encapsulated breaker — 0.03% mass.

3HAYUTEIBHON CTENIEHU 3ABUCETH OT UCIOJIb30BAHHBIX

«CTPOUTENBHBIX» MATEPUAJIOB, B YACTHOCTH, JKHUJIKOCTH
JUISL CO3/IAHUSI 3TOU TPEIIHHBL U TPAHCIIOPTUPOBKU
B TPEIHUHY PACKIMHUBAIONMIETO AreHTa. Takue
JKUJKOCTHU TOJKHBI O612/1aTh ONPEJICICHHBIMU
TEXHUYECKUMU XAPAKTEPUCTUKAMU. BOT HEKOTOPBIC
U3 TAKUX XAPAKTCPUCTHUK: HU3KAS (PHUIIBTPALUS
JKUJIKOCTHU PA3PBIBA B IVIACT; BBICOKAS IIECKOHECYITAs
CIIOCOOHOCTD; IOCTATOYHAS CTAOUIBHOCTD B
ITACTOBBIX YCJIOBUSAX; BBICOKAS CTENEHb OUHUCTKU
TPEUIUHBI OT KUJKOCTU PA3PbIBA U €€ COCTABIISIONINX;
IPOCTOTA IPUTOTOBJICHUS U IPUMEHEHUS;
SKOJIOTUYHOCTb.

s uccmeqoBaHMs U CO30aHUSI COOCTBEHHBIX
POCCUNCKUX PEATEHTOB JJ151 HEPTETra30400bI4H,
4 TAKKE MOJJIEPKAHM S UX KAYECTBA HA YPOBHE
U3BECTHBIX MUPOBBIX IpoU3BoguTenen, npu H1Y

/ T'enb ¢ OKUCUMEIHBIM 0eCPYKINOPOM
Gel with oxidizing breaker
/ Tens ¢ oxucaumensroim 0ecmpyxmopom u ITAB-axmusamopom
decmpyryuu / Gel with oxidizing breaker and PAV breaking activator
1w [ Temnepamypa / Temperature

PI'Y nedptn u raza umenu .M. I'y6knHa 6pU1H 9 tae o O
s
CO3/1aHBI CEPTU(PUIIPOBAHHBIC JIAO0OPATOPUY, § a3
~
32HUMAIONIHECS TPOGIEMAMU HEPTEra30[06bIIH. s fae R | n S
© Increased gel viscosity at lower S
Bce mabopatopun OCHAIIEHBI IO TOCIEHEMY § g 1000 tomperanaes y || 0 S
CJIOBY TEXHHUKH JUISI PENIEHN S BCEBO3MOKHBIX 2 o | o S
TEXHUYECKUX UCCJIEJOBATEIBCKHUX U TPUKIAJHBIX § & \ w &;
o L e | I
T QO BA3KOCb 26715 He YEe/UMUBACTICA xl.‘
321249 ¥ IPO6JIEM TFOOO0F CTEIICHU CJIOKHOCTH. 3 PSR oo / - §
KoMmnekc 1a60paTopuii, 3aHUMAIOIUXCS Sy we \\No increased gelviscosity atlower | | N
£3 temperatures ELESY
XMMUYECKUMU pearenTamu 11 IPIT, sBxoqurt S5 me | g
o ) 10

B HAY4YHO-06pa3oBarebHbli 11eHTp (HOLL) NS . . s

JIpoMBICTIOBAS XUMUST>. a 0 a0 & P 100 120 148

Bpems, murn. / Time, minutes

Pucynox4 - dexmuenan 6a3x0cms CuLUMOZ0
noaucaxapPpuonozo zeaa npu 100 c'. Konyenmpavus
zeneoopazosamenaITIT-caoppu 0,7% macc., cuiueamens
EBC-2 - 0,4% macc., IIAB-Axkmusamopa oecmpyxuuu —

0,2% macc., decmpyxsmopa kancyaupoeannozo 0,03% macc.

Fisure 4 - Effective viscosity of cross-linked polysaccharide
gel at 100 s'.GPG-slurry gellant concentrationis 0.7% mass.,
BC-2 crosslinker — 0.4% mass., PAV breaking activator - 0.2%,
encapsulated breaker — 0.03% mass.

BBICOKOTEXHOJIOTMYHBIE JTAOOPATOPHH,
060PYJOBAHHBIE COBPEMEHHBIM HAYYHO-
HCCJIEJOBATENIBLCKHUM OOOPYAOBAHUEM,
KBATA(PHUIIUPOBAHHBIE CITEITUAJIUCTDL, BCE 3TO
J1a€T BO3MOKHOCTD Pa3pabaThIBATh B CTEHAX
HWY PI'Y nedpry 1 raza umenu .M. I'ybkuHa
HOBBIE 3(DPEKTUBHBIE XUMUYECKHE PEATEHTHI [T
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He@MTEra30BOI NPOMBIIIIIEHHOCTU.

Takum 06pa3oMm, B 1a6OPATOPHUU XUMHUUECKUX
PEAreHTOB IS TUAPOPA3PhIBA IIIACTA 32
HOCJIEHEE HECKOIBKO JIET ObL1a pa3paboTaHa
1€/1as1 TUHENKA HOBBIX XMMHUUYECKHUX PEATEHTOB
111 I'PIL, COOTBETCTBYIOIIUX MUPOBBIM
TEHACHIUAM U CTAHAAPTAM B OOJIACTH
UHTEHCU(PUKAITUU U TTIOBBIICHUS JOOBIYU
OPUPOJHBIX YIVIEBOAOPOJOB. A 61ar0o/1apsi TECHOMY
corpyaHudyectsy HUY PI'V He(pTH M raza UMEHHU
M.M.T'yoknHa 1 3AO «Xumeko-I'AHI», HOBbIE
XUMHUYECKUE PEATEHTHI ObLIN ATIPOOUPOBAHBI U
BHE/IPEHDI B IPOMBIIJIEHHOCTD.

OCHOBHBIMU KOMITOHEHTAMH, BXOAAIINMHU B
HOBBIN KOMILIEKC JkuaxocTe 'PIT Ha BogHOM
OCHOBE, ABJIAIOTCA KUJKHI CYCIIEH3NOHHBINA
resieobpasosarens ['TIT-cnoppy, CHIUBATENb
6oparnbIii BC-2, ITAB — aKTUBATOD JECTPYKIIUU.

I'eneo6paszosareis ['TIT-cnoppy NpeACTaBIAET
COOO0¥ CYCIEH3UIO PA3INYHBIX IPUPOJHBIX
1 MOJU(PUITMPOBAHHBIX ITOJIMMEPOB I'yapPOBOT'O
KJIACCA B YITIEBOJOPOJHOM PACTBOPUTEIIE.
IIpuMeHEHNE CMECH TEX UJIU MHBIX OJITUCAXAPHU/IOB
B CYCIIEH3UHU MTO3BOJIAET JOCTUYb OIITUMAJIBHBIX
TEXHOJOTMYECKHUX XAPAKTEPUCTHUK KUJTKOCTHU
I'PT1, HaripuMeEp, TEPMHUYECKON CTAOMJIBHOCTH IIPH
IUTACTOBOY TEMIIEPATYPE, CTAOMIBHOCTH ITOJIUMEPA B
MHHEPATU3OBAHHBIX BOJAX, KAYECTBEHHON OYUCTKH
TPEIIHHBI ITOCJIE TEXHOJIOTUYECKOI'O IMIPOLIECCA U T.JI.
[IpenMyIecTBa NPUMEHEHM CYCIIEHAUPOBAHHOT'O
MOJIMCAXAPUJA CJIEVIOIIHE:

1) reneobpazosaresb I'TII-cnoppu 661CTPO
JUCIIEPTUPYETCA B BOAE, PACIIPEAENAACH BO BCEM
ee o6'beMe, M 001a1A€T OBBIIIIEHHOM CKOPOCTHIO
TU/IPATALIUH;

2) He 0Opa3yeT KOMOOOPA3HBIX ITOJIMMEPHBIX
AIJIOMEPATOB («PBIOBUX I1A3);

3) TOYHOCTD U 6€30I1ACHOCTBD B OIIEPALIMOHHOM IJIAHE
JO3UPOBAHUA KUJKOT'O CYCIIEH3UOHHOTI'O PEATEHTA
IOPAa3/10 BBIIIE, YEM JJIA CYyXUX PEATEHTOB.

PacTymas MUpoBas TEHAEHIINA UCIIOIb30BAHUA
T'U/IPATALMOHHBIX YCTAHOBOK IIpU npoBeaeHuu I'PIT
TpebyeT NPUMEHEHHU CIIELUAIBHBIX PEATEHTOB JJI
TAKUX YCTAHOBOK, INO3BOJIAIONIUX IIPUTOTABINBATD
resib I'PIT «B IIOTOKE» (6€3 IPELBAPUTEIBHOI'O
MIPUTOTOBJIEHUS I'eJIsl B EMKOCTSIX), CHHKAS TAKUM
06PA30M 32TPAThI BDEMEHHU HA ITOAIOTOBKY K I'PIT
M IOBBINIAS CTAOMJIBHOCTD JKUAKOCTHU I'PIT 32 cuer
CHMIKEHUSA BEPOATHOCTHU €€ 6AKTEPUAIBHOI'O
33APAKEHUSL.

Opnako reneobpasosarens [TII-cioppu MOXeET
TAKJKE UCIIOIb30BATHCS U JJ151 IPEIBAPUTEIHBHOTO
MIPUTOTOBJIEHUS I'eJIsl B EMKOCTSX B 3aBUCUMOCTH
OT TEXHUYECKOH OCHAINEHHOCTU KOHKPETHOT'O
¢nora I'PIT.

Jpyrum pa3paboTaHHBIM KOMIIOHEHTOM XKUJKOCTH

pa3phIiBa ABISAETCSA OOPATHBIN CIBaTENb BC-2, }

oilfield chemistry

Pacxo0 wcuoxocmu TPIT T
2,6 M3 /mun

Fracturing liquid flow
26m? /m‘zgn

Pabouee oasnenue

p |
npu'PIT 19 MIla |
Fracturing working |
pressure 19 MPa | i

T

f

N 'u-"l‘ CPeoHss KOHUCHMPAUUL nPoNnanma
I" cocmaenaem 400 Kkz/m? wcuoxocmu I'PIT [

| |Average concentration of proppant |
|I is 400 kg/m’ of the fracturing /{Z]m'd |

! \s

Pucynox 5 — I'pagpux npouecca I'PII c npumenenuem
cuiueameni mzHoeennou cmuexu bC-1, CKB. 1403, naacm 8,
mecmopoxicoenue JKemoroaii

Figure 5 — Hydraulic fracturing process graph using BC-1 instant
crosslinker, WELL. 1403, formation 8, deposit Zbetybay

stability in mineralized waters, high-grade post-

process cleaning of the fracture, etc. the advantages

of suspended polysaccharide are as follows:

1) GPG-slurry gellant rapidly and thoroughly
disperses in water and has a high rate of
hydratation;

2) it does not form clumps of undissolved polymer
known as ‘fisheyes’;

3) accuracy and operational safety of dosing of liquid
suspended reagent is much higher than that of dry
chemical agents.

The growing global trend to use hydratation plants
during hydraulic fracturing requires the use of special
reagents for such plants allowing to prepare the
fracturing gel “on-line” (without prior preparation of
gelin the tanks) reducing the time needed to prepare
for hydraulic fracturing and increasing the stability
of the fracturing liquid by decreasing the chance of
bacterial contamination.

However, GPG-slurry gellant can also be used for
prior preparation of gel in the tanks depending on
the equipment of the specific hydraulic fracturing
fleet.

BC-2 borate crosslinker is another developed
component of the fracturing liquid, it is a multi-
component suspension based on solid boron-
containing minerals and hydrocarbons.

One of the main advantages of this crosslinker
is controlled slowdown of the formation of cross-
linked polysaccharide fracturing liquid. Formation
of high-viscosity, high-structure fracturing liquid
when approaching the bottomhole formation zone
reduces friction pressure losses when injecting the
gel through tubing. Lesser pressure losses during
the injection of the fracturing liquid allow to reduce
the wear and tear of the downhole and surface
equipment, to increase the specific flow of the }
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HEMPTETIPOMBICTIOBASI XUMUS

HPEICTABISAIONE MHOTOKOMIIOHEHTHYIO TTH ‘ chgzz;z’;gg?gggggﬂ%’;” P f“ﬁ
CYCIIEH3UOHHYIO CUCTEMY Ha OCHOBE TBEPABIX PO ecoRoa L] ,_/“1 |
. Average concentration of
60PCOIEPKATIMX MUHEPAJIOB U YTTIEBOIOPOIHOMN | Droppansteds0 e miofive o'
)
OCHOBBL. ; A |
[

OIHUM U3 OCHOBHBIX JJOCTOMHCTB JdHHOI'O
CIIUBATEJIS ABJIAETCA KOHTPOIUPYyEMOE
3aMeIJIEHHE BDEMEHU II0JIYYEHU A
CHIUTOU NOJHCAXAPUIHOU JKUJKOCTH
Jutsa I'PIT. O6pa3oBaHUE BEICOKOBSI3KOH,
BBICOKOCTPYKTYPHPOBAHHOU CIIUTOU XKUJKOCTU
Pa3pbIBA IPH NOAXOJIE K TPU3AO0MHOM 30HE
IIACTA 3HAYUTEIBHBIM OOPA30M CHUKAET
MHOTEPU JABJICHUSA HA TPEHUE IIPH IIPOKAYKE

Pacxo0 rcuoxocmu I'PI|
4,0-3,2 M3/ mun
Fracturing liquid flow
4.0-3.2 m’/min

Pabouee dasnenie |
npuIPIT 18 MITa | | —

Fracturing working
pressure 18 MPa

I

L/

™~

r'eJIs IO HACOCHO-KOMIIPECOPHBIM TPyHaM r g

(HKT). MeHbIIME NOTEPU JABJICHUS IPU 3aKAYKE Pucynox 6 - I'pagpux npouecca I'PII c npumenenuem
cuusamensn 3ameonennoii cumuuexu bC-2, CKB. 4212, nnracm 8,
mecmopocoenue Kemoroaii

KUAKOCTU ['PIT MO3BOASIOT CHU3HUTD U3HOC

THO/I3¢MHOT'O M HA3EMHOI'O O6G0PY/IOBAHUS, Figure 6 —Hydrauliczfracturing process graph using BC-2 ‘slow’
MOBBICUTD Y/IC/IBHbIE PACXOJIbI JKUIKOCTU Paspbisalll — crosslinker, WELL. 4212, formation 8, deposit Zbetybay

IIPU IPOBEACHUH IIpoLecca, npoBoauTs I'PIT Ha

INIYOOKUX CKBAKUHAX C BBICOKUMU JIABJIEHUAMHA fracturing liquid during the process, to perform
pas3pbiBa 6€3 IPUMEHEHUS TOTIOTHUTEIBHOTO hydraulic fracturing at deep wells with high-pressure
HA3E€MHOT'O U MOJ3EMHOI'O O60PYJOBAHMUS. fractures without using additional surface and

INocne nposeaenus npouecca I'PIT He06XoauMO bottomhole equipment.

U3BJIEYb 3aKAYAHHYIO JKMIKOCTb PA3PblBA U3 Once the hydraulic fracturing is over, it is necessary
IJ1ACTA ITyTEM CHMKEHUSA €€ BA3KOCTH JO 3HAYCHUH, to remove the injected fracturing liquid from the
MO3BOJIAIOLIMNX 3TOU JKUJKOCTHU IIEPEMEIATHC formation by reducing its viscosity to the value at

IO TPEIIMHE B CKBAXKUHY. /171 3TOTr'O B I'ejib which the liquid can move through the fracture
BBOJUTCS CIIELIMAJIbHBIN PEATEHT — JECTPYKTOP into the well. For this purpose a special reagent is
OKHCJIATEIBHOI'O JIEUCTBUSL, KOTOPBIH IIPU IJIACTOBOM injected into the gel — an oxidizing breaker which at
TEMIIEPATYPE BBIIECIISET CBOOOAHBIN KUCIOPO/, formation temperature releases free oxygen breaking
PAa3PYLIAIOMINI MOJIEKYJIBI IIOJIMCAXAPUA. the molecules of the polysaccharide.

Kak n3BeCTHO [1], CHIMBKA ITOJIMCAXAPUJHOI'O As is known [1], cross-linking of guar-based
3aryCTUTEJISI HA OCHOBE I'yapa COEAUHEHUSIMU O0pa polysaccharide gellant by boron compounds can only
IIPOUCXOAUT TOIBKO IIPHU 1ie109HOM pH. B cTarse [2] occur at alkaline pH. It says in the article [2] that a
YKa3bIBAETCS, YTO HOJIEE ITOTHOE PA3PYIICHUE more complete breaking of such cross-linked system
TOTOO6HOM CITUTOY CUCTEMBI OYIET IIPOUCKOAUTD will occur as a result of reduced pH, for example,

B pE3yJIbTATE CHUKEHUS pH CUCTEMBI, HAIIPUMED, exposure to acid. However, it should be taken into
BO3JICHUCTBUEM KHCJIOTHI. OTHAKO HEOOXOIMMO account that post-fracturing acid treatment can
VYUTHIBATD, YTO KUCIOTHAS 06paboTKa nociie I'PIT destroy the propping material and adversely affect
MOJKET PA3PYIIUTh PACKINMHHUBAIOIINI MATECPUATT the conductivity of the newly created fracture.
MPONIIAHT U, TAKUM O6PA30M, OKA3aTh HETATHBHOE PAV breaking activator reagent was developed to
BJIMSIHHE HA IIPOBOAUMOCTbD ITOJIYYEHHOM TPEITUHBL. reduce the pH of the cross-linked polysaccharide gel.

15 cHYKeHUs pH CIITUTOrO OINCAXaAPU/THOTO During hydrolysis of esters that make part of the PAV
reJsist ObUI pa3paboTaH peareHT ITAB-AKTUBATOD breaking activator, organic acids are slowly generated
JIECTPYKLIMU. B Iporiecce ruipoimn3a CJI0KHBIX with increasing pace at higher temperatures. Thus,
3(pUPOB, BXOAANNX B cOCTaB ITAB-AKTHBAaTOpPA this reagent does not produce any effect on the
JIECTPYKIIMH, IPOUCXOAUT MEJIJIEHHOE I'€HEPUPOBAHNE technological properties of the fracturing liquid
OPTraHUYECKUX KHUCJIOT, YCKOPSIOIEeCs IPU during the initial period and starts having an effect in
MIOBBIINIEHUN TEMIIEPATYPBL. TAKUM 06pa30M, 3TOT formation conditions.
pEAreHT HE OKA3bIBAET BJIMAHNA HA TEXHOJIOTUYECKHUE Joint use of oxidizing breaker and breaking
CBOYICTBA KHU/IKOCTU I'U/IPOPA3PHIBA B HAYAJIBbHBIHN activator ensures more efficient removal of residual
IIEPHO/] BDEMEHHU, 4 HAYMHAET JIEHCTBOBATH B polymer gel from the formation and hydraulic
IJIACTOBBIX YCIIOBUSX. fracture increasing the residual permeability factor

COBMECTHOE NMPUMEHEHNE OKUCINTEIBHOTO both taking effect on the polymer structure and
JIECTPYKTOPA U AKTUBATOPA ACCTPYKIIUHN O3BOJSAET reducing the system’s pH.

HanboJee 3(PPEKTUBHO OUUIIATD IVIACT U TPEIUHY Such combined oxidizing and acid-based
I'PTT OT OCTATKOB ITOJIMMEPHOTO I'eJis, TIOBBIIAS breaking of the fracturing liquid prevents the risk
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(paKkTOP OCTATOYHOH NPOHULTAEMOCTH, JEUCTBYS
OJHOBPEMEHHO HA CTPYKTYPY IIOJIMMEPA U CHUXKasg pH
CUCTEMBL

B pesynbrare Takoro COBMECTHOI'O OKUC/IMTEILHOI'O
U KHMCJIOTHOTO Pa3pyImeHU JKUAKOCTH I'PIT
OPEAOTBPALIACTCS PUCK IIOBTOPHOI'O HA60pa
BSI3KOCTU I'€JIA B CIYYAE €I'0 OXJIAKACHU IPH
U3BJIEYEHUN XKUAKOCTH ['PIT B iponiecce OCBOEHUA
CKBAKUHBI. BBICOKA5 BA3KOCTD U3BJIEKAEMOI U3
IJIACTA JKUJKOCTH 3AMEIJIAET OCBOECHUE CKBAKUHHBI,
TpeOyeT NIPUMEHEHUS IOTIOJTHUTEIbHBIX XUMUYECKUX
PEAreHTOB, MOHMKAIONUX BA3KOCTD, IPUBOAUT K
YBEJIMYEHHUIO 3ATPAT BDEMEHU U TEXHOJIOTUYECKON
HECOBEPIIEHHOCTH OT/EIbHBIX CTATHI, U IPOLECCA
UHTEHCU(PUKAITUU JOOBIYH B IIEJIOM.

Hosble xumuyeckue peareHTsl 111 IPIT,
paspabdoTtannsle B PI'Y He(OTH U Ia3a, UCTIONb3YIOTCA
B CypryrckoM YITHITuKPC (OAO «CypryTHedreras»),
PYTITIO «benapycHedTb>, OAO «CrielaabHOE
MAIIUHOCTPOEHUE U METAJLITYPIUA ».

Hcrionb30BaHME HOBBIX XUMUYECKHUX PEATEHTOB
MO3BOJIAET OIITUMU3UPOBATDH TEXHOJIOTUYECKUNA
npornecc I'PIT. B 9acTHOCTH, IPUMEHEHHNE CIITUBATENA
3aMelJIeHHOM ciiuBKY bC-2 Ha OTHOM U TOM K€
TOPHU30HTE MECTOPOXKACHUS YKeThI6A TO3BOINIIO
YBEJIUYUTD PACXO/ JKUJKOCTH pa3pbiBa HA 20—-30% 6e3
YBEJIMYEHUS POCTA PA6OYETo IABJICHUSL.

oilfield chemistry

of renewed viscosification of the gel if it cools

when the fracturing liquid is removed during well
development. High viscosity of the liquid removed
from the formation slows down well development,
requires the use of additional viscosity improving
chemical reagents, leads to increased time losses and
technological incompleteness of individual stages
and well stimulation process on the whole.

New chemical reagents for hydraulic fracturing
developed at Gubkin Russian State University
of Oil and Gas are used by such companies as
“Surgutneftegaz,” “Belarusneft,” “Special Engineering
and Metallurgy.”

The use of new chemical reagents allows to
optimize the technological process of hydraulic
fracturing. In particular, the use of BC-2 ‘slow’
crosslinker at the same deposit at Zhetybay allowed
to increase the flow of the fracturing liquid by
20-30% without increasing the working pressure.
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POCCUNCKWN TOCYAAPCTBEHHbIN YHUBEPCUTET
HEDPTU NTA3A vm. U.M. TYBKNHA

bazoBbii BY3 HedTerazoBoro komnnekca Poccum

27-28 uiioHs 2013 ropa B Poccninckom rocyiapcTBEHHOM yHMBepcuTeTe HedTu U rasa umeHu U.M. [ybkurHa
- (r. MockBa, JIeHMHCKIMI NpOCneKT, 4. 65) cocTonTcst
VIIl BCEPOCCUNCKAS HAYYHO-NMPAKTUYECKA S KOH®EPEHLIUSA «<HEPTENMPOMbICJIOBASI XUMUS».

OpraHun3aTopamMu MepornpuUsaTUS BbiCTynatoT: MUHUCTEPCTBO 0bpasoBaHus U Hayku Poccunckon ®epepalim, Poccumickinin
rocyfapCTBEeHHbIN YHUBepcUTET HehTU U rasa nmeHn U.M. IybkmHa (HaumoHanbHbIN nccnefoBaTenbckmi yHuBepcuteT); HOLL
«MpombicnoBas XMMUsI»; TEXHONIOrM4Yeckas nnatdopma «TexHONorum Jo6bI4M U UCMOJIb30BAHUS YINIEBOJOPOLOBY;

HIM «HaumoHanbHbIN UHCTUTYT HEDTHM 1 rasay.

B koHbepeHuun NpeanonaraeTcs y4actve npegcrasutenert HUW, By3oB, npeanpustuii U drvpM, 3aHUMaoLMXCs pa3paboTKoH,
NPOW3BOACTBOM, NOCTaBKOW M NPUMEHEHNEM XMMNYECKMX peareHToB A1l He(TAHOMW U ra30BON NPOMbILLINEHHOCTH
Ha TeppuTtopumn Poccnu n ctpaH CHI.

YyacTHMKaM KOH(epeHUUN NpeaocTaBnseTcs BOSMOXHOCTb BbISIBUTb OCHOBHbIE TEHAEHLMN B Pa3BUTUN MUPOBOTO
1 POCCUIACKOTO PbIHKA XMMMUYECKMX PeareHTOB, YCTaHOBUTb KOHTAKTbI M MONY4YUTb HEOOXOAUMYIO MH(OPMALIMIO
0 COBPEMEHHOM YPOBHE NPOW3BOACTBA U MPUMEHEHUS XUMNYECKMX peareHToB Ansi HePTAHOW U ra30BOW NPOMBbILLIIEHHOCTW.

TEMATUKA KOH®EPEHLINMN:

peareHTbl 4ns OypeHus, 3aKkaHYNBAHUSA M PEMOHTA CKBAXWH;

peareHTbl U TEXHONOTUU UX MPUMEHEHUS B MpoLieccax NoBblleHUs HedTeoTaaum niacTos,
MHTeHcdUKaLmm 8obblun HedTy;

NPUMEHEHNE XMMNYECKUX PEAreHTOB NpW TpaHcnopTe HedTU 1 HedTeNnpoayKTOB;

pa3paboTka 1 NpUMEHeHNE COBPEMEHHbIX 3aLUUTHbLIX MaTepPUaioB Y MIHTMOUTOPOB KOPPO3UW,
CONeoTNoXeHs 1 napacbHOOTNOXeHWUS AN HedTIHOro U ra30Boro obopyaoBaHUS;

NpUYMeHEeHWe BOLOPaCTBOPUMbIX MONMMEPHbIX MaTEPUAIIOB B MpoLieccax 3KcrnnyaTaumm HedTsHbIX
MeCTOPOXAEHUN;

NOBEPXHOCTHO-aKTUBHbIE BELLECTBA B HE(TAHOWN U ra30BOW NPOMbILINEHHOCTY;

3KONormyeckure acrnekTbl MPOU3BOACTBA U MPUMEHEHUS XUMUYECKUX peareHToB B He(TAHOM U
ra3oBOV NMPOMbILLIEHHOCTY;

MHbopMauoHHoe obecneyeHne U MapKeTUHT B 061acTU MPOM3BOACTBA U NMPUMEHEHUS XMMUYECKNX
peareHToB A HeTAHOWM W ra30BOW NMPOMbILIIEHHOCTU

[ns yyacTtms B pabote
KOHepeHLUN Npocnm
3anoJIHUTb PErnMcTpaLtMoOHHYIO
¢opmy Ha canTe
http://him.gubkin.ru
E-mail: npch@gubkin.ru
dakc: (499)135-11-92
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000pYyIOBAHNE

Mbl NMPEOJIATAEM PbIHKY JTYYLUEE!
BRINGING THE BEST TO THE MARKET!

€BsTAsI IOTPEOUTENIBCKASI KOH(PEPEHITUA
C3AO «PHIMAIII> 10 BOIIPOCAM 3KCILIYATALIUU
KOJITIOOMHI'OBOT'O OOOPYAOBAHUS,
€MEHTHPOBOYHOTI'O, HACOCHOT'O, 430THOT'O
ob6opynoBanHusa 1 06opyaoBanus A1 I'PIT npormna
17-18 anpens 2013 roga B KOH(PEPEHII-3aJI€ TOCTUHULIBI
«O6uneiinas» B MUHCKe.

DTO MEPONPHUATUE KAKAYIO BECHY COOUPAET
IpEACTABUTENCH HEPTEra30CEPBUCHBIX KOMITAHUH, KAK
JIABHO U YCIIENTHO 3KCIUIYATUPYIOIMIUX OOOPYAOBAHUE,
cozmanHoe C3A0 «PUIMAIID», Tak U TEX, KTO
TOJIBKO BO3HAMEPUIICS BCTYIIUTD B JIMTAPHBIN KITYyO
BBICOKOTEXHOJIOTUYHOI'O HE(PTETa30BOI'O CEPBUCA U
IPHUOOPECTH IS 3TOT'O COOTBETCTBYIOIINE CPEACTBA
MPOU3BO/ICTBA.

ExerogHble MOTPEOUTENBCKUE KOH(MPEPEHITUHN
«PUIMAIIA» — YHUKaJIbHBIE BCTPedn. JKUBOE OOIIEHNE
MPOU3BOJUTENIEN OOOPYAOBAHMSA C TOTPEOUTENSAMH,
He(dOPMaJIbHBIE 6€CEAB] y9ACTHUKOB KOH(DEPEHITUI
MEXKY COOOM JAIOT BO3MOXKHOCTD IOJIYIYUTDh CAMYIO
CBEXYIO, BKJIIOUA MHCAUAEPCKYIO, MTH(POPMALIHIO O
TEXHUKE, OOMEHATBHCA CEKPETAMU YIIPABIECHUSA TEM
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he 9t NOV FIDMASH’S Consumer Conference

on Operation of CT Equipment, Cementing,

Pumping and Nitrogen Machinery and Hydraulic-
Fracturing Equipment took place on 17—-18 April 2013 in
the conference hall of the hotel Yubileinaya in Minsk.

Each spring the event brings together representatives
of oil and gas service companies with long and
successful experience in operating the equipment
manufactured by NOV FIDMASH as well as those who
have just decided to join the elitist club of high-tech oil
and gas servicing and to acquire the necessary means of
production for this purpose.

Fidmash’s annual conference is a unique gathering,
Live communication between OEMs and consumers
and informal conversations among conference
participants allow them to receive the latest — and
sometimes inside — information about machinery,
to share secrets of operation of particular pieces
of equipment, to learn both positive and negative
characteristics of most complex machines. Open
live communication and focused feedback provided
by consumers during such meetings are surely an



WJIA UHBIM ATPEraTOM, Y3HATD KAK IOJIOKUTEIBHBIE,

TAK M OTPHULIATENIBHBIE YEPTHI «<XaPAKTEPA»

CJIOXKHENIMMX MalnH. OTKPBITOE XKUBOE OOIICHUE,
KOHILICHTPUPOBAHHA OOPATHAS CBA3b C IIOTPEOUTEISIMU
B IPOLIECCE TAKUX BCTPEY, HECOMHEHHO, ABJIAIOTCS
BAKHBIM KOHKYPEHTHBIM ITIpeuMy1ecTBoM C3A0
«DMIMAIII» HA PBIHKE.

TP

' —

I

B HBIHENIHET BCTpEYE IPUHSAIO y4acTHe 6oiee
70 peneraros u3 30 komnaHui Poccuy, VKpauHsl,
Kazaxcrana, TypkMeHHUCTaHa, benapycH, Tak 4To
KOH(pEPEHIIMU BIIOJTHE MOXKHO OBLIO OBbI IIPHCBOUTD
CTATYC MEXIYHAPOJHOMN.

OtKpbLIa BeTpeuy ['enepanbubii fupekrop C3A0
«DMJIMAIII» E.B. JJanoTeHTOBA. B CBOEM BCTYIIHUTEIBHOM
CJIOBE OHA ONPEJENIIA OCHOBHYIO LIEJIb €KETOJHBIX
NOTPEOUTENBCKUX KOH(PEPEHLINE: «PacCKa3aTh O TOM,
YEM MBbI )KUBEM B 9TOM FO,E[Y, KaKHEC ITJIAaHbI CTpOI/IM Ha
CJIEAYIOUUI T'OJl, IOCKOJIBKY MBI, M B IIEPBYIO OYEPE/b HAIII
WH)KEHEPHBIH ICIAPTAMEHT, y2KE TEIEPb CTPOXM TAKHE
IJIaHbL. MBI XOTUM yCJIbI]J_IaTb BalIY 3aMCYAHUA 1 yCl'ICTb
UX BHEJIPUTD, YTOOBI IPOAYKT, KOTOPBIA MBI IIPE/JIATAEM,
MAaKCUMAJIBHO COOTBETCTBOBAJI IOTPEOHOCTAM PBIHKA.

ITpUCYTCTBYIOMIME ObITH O3HAKOMJIEHBI C KDATKOMH
ucropueit I'pynnst P/ (3Ta a66peBuaTypa
pacmudposbIBacTC Kak POHI UB00PETATEIBCKON
JESTEIBHOCTH), CO3JAaHHOM B 1989 rony 1 6€CCMEHHO
PYKOBOJHUMOM 10 CBOEH 6E3BPEMEHHON KOHUYNHBI OCEHBIO
2012 roga JLM. I'py3uioBUYEM.

CrapT npoeKTy «KOJITIOOHUHT», TOJIOKUBIIEMY
HAY4JI0 CAMOMY YCIIEITHOMY Ha TEPPUTOPHUH OBIBIIEIO }

important NOV FIDMASH’S competitive advantage in
the market.

The recent meeting was attended by more than 70
delegates from 30 companies from Russia, Ukraine,
Kazakhstan, Turkmenistan and Belarus which
gives grounds for referring to the conference as an
international event.

The meeting was opened by NOV FIDMASH’ general
director Alena Lapatsentava. In her opening speech
she defined the main objective of annual consumer
conferences: “To tell people what makes us tick this year,
what our plans are for the next year since we —
and primarily our engineering department — are already
making such plans. We want to hear your comments
and to have enough time to implement them so that the
product we offer would meet the market requirements
to the best possible extent.”

The participants were introduced to the brief history
of the FID Group (which stands for Foundation for
Inventive Activity) created in 1989 and run under Mr.
Leanid Hruzdzilovich’s perpetual management until his
untimely demise in autumn 2012.

The Coiled Tubing project which laid the foundation
for the successful production of high-tech oil and gas
service equipment in the ex-USSR territory was launched
in 1998. Today according to the statistics 75% of coiled
tubing equipment operated in the CIS is manufactured
by companies belonging to the FID Group.

The history of FID Group’s development can
be divided into four stages. At one time a great }

Ne 2 (044) Hions /June 2013 71



0O0pYyAOBAHUE

CCCP 11pon3BOACTBY BEICOKOTEXHOJIOI'MYHOI'O
060pYyIOBAHUS 111 HE(PTEra30BOI'O CEPBHUCA, ObLI

JaH B 1998 rony. HelHE, COITIACHO CTATUCTHKE, 75%
KOJITIOOMHIOBOI'O O60PYA0OBaHUs, paboTalomiero B CHT,
NPOU3BEAEHO NpeAnpuaTuamu I'pynnnst PHI.

Xponosnoruio pasputusd I'pyninsl @Y MOKHO
Pa34e/InTh HA YETBIPE 3TaIa. B cBOE BpeMs
OOJBIINM YCIIEXOM CTAJIO COTPYTHUYECTBO
¢ OAO drasnipom». IlepBble KONTIOOMHI'OBBIE
YCTAHOBKHU OBIN IOCTABICHBI MMEHHO 3TOM
KOMITAaHHH, KOTOPAs, OTHAKO, BBIJIBUT'AJIa OCOOBIE
TpeboBaHUs: 100% KOMILIEKTYIOMUX JOJIKHBI ObIITN
OBITb OTEYECTBEHHBIMH, B YEM, KOHEYHO, ObLIN
UJICOJIOTMYECKHUE TITIIOCHL, HO B OOJIBIIIEH CTENIEHU
TEXHOJIOTUYECKHE MUHYCBL

Ciepyrommii aran — 2002—2003 rogpl, koraa I'pymma
QW /I Havyaia COTPYAHNYATH C TAKUMU U3BECTHBIMU
KOMITAHUSIMY, KaAK <TaTHEPTH», «BalHEPTh»,
«CypryTrHedreras». 9To COTPyJHUYECTBO HOTPEOOBAIO
OOHOBJIEHUS TOAXO/I0B 1 K IPOLIECCY IPOMU3BO/ICTBA,
U K TEXHUYECKOM JJOKYMEHTALIUU.

Ha4gajio coTpyIHUYECTBA C KPyIIHENUIIEH
CEPBUCHOI KOMIAHUEH B MUpe — JIlmoMbepxe» —
O3HAMEHOBAJIO HOBBIY 3Tall pa3suTus I'pymisl U/,
KOTJ]A B JIEKCUKOHE IPOU3BOJCTBEHHHUKOB OSIBUIOCh
TAKOE BBIPAKEHUE, KAK «I'HJIPABIMYECKUI PA3PHIB
IacTa». 11 370 6bIN HE IPOCTO (PUTYPBI PEYH —
I'pynmna @1/ npucTynuia K pa3paboTKE U BBIITYCKY
HOBBIX JIJI51 CE651 BUJIOB OOOPYIOBAHMSL.

C 2006 roma 6epeT HAYAJIO YeTBEPTHIH 3TaTl,
KOTOPBIH B ONIPEAETIEHHOM KOHILENTYAJIbHOM IIJIAHE
OPOJOIKAETCA U HBIHE. DTOT 3TAI XaPAKTEPUIYETCS
PabOoTOI C 6GOIBITUM YUCJIOM 3aKA3YHKOB, y KOTOPBIX
Pa3HBIN YPOBEHDb ITOATOTOBKH, KOTOPBIE PAOOTAIOT
HA PA3JITUYHBIX PBIHKAX U MHOI/[A IPUIEPKUBAIOTCS
IPOTHUBOIIOJIOXKHBIX B3IVISI/IOB HA TE€ WJIN UHBIE
TEXHOJIOTHH. «<MBI UIEM 30JI0TYIO CEPEJUHY, —

TaK OXapaKTepru30Baad 3TOT 3tan E.b. JlTamoTeHTOBa, —
MBI IIBITAEMCA OOBETUHSATD JIy4IIee, NPEAIATATD
JIYUIIIEE PBIHKY U [IPU 3TOM PACTH B 06beMax». KcTaTy,
BIIepuoz ¢ 2005 o 2012 roj; 06’bEMBI IPOU3BOJCTBA
C3AO «PHIMAIIL> BBIPOCIN B BOCEMD Pa3!
IToTpebUTENBCKUIA PHIHOK IPEAIPUATHS CETOHSA
MPAKTUYECKU B PABHBIX JOJIAX (110 33,3%) Aendr
KoMIitaHuu Poccum, npyrux crpan CHI v cTpan
3amaguor Esponer u CHIA.

JIOKJIa/1 HAa4aIbHUKA YIIPABJICHUA IPOAAXK U
npoasrxennsa npoaykunuu C3A0 «bPUIMAIT
I0.B. benyruna «<AKTyaabHbIE IPEAIOKEHNA
C3AO «PUJIMAII> g HEPTEra30BOIO CEPBUCA»
OTKPBUI TEXHUYECKHE CEKITMU KOH(PEPEHITU L.
Criymareny 6bU11 O3HAKOMIIEHBI C OOOPYIOBAHUEM
JUIA BHYTPHUCKBAXKUHHBIX PA0OT U CTUMYJIHPOBAHUA
IPUTOKA: KOJITIOOMHIOBBIM OOOPYZAOBAHUEM,
KOMILJIEKCOM O60pyA0oBaHus A5 I'PIT, HarHeTaTeIbHbIM
060pYIOBAHNEM, BHYTPHUCKBAKMHHBIM
0B60PYIOBAHNEM ¥ UHCTPYMEHTOM.
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achievement was the establishment of cooperation
with Gazprom. It was this company the first coil tubing
units were supplied to; however, the company had
special requirements, namely, 100% of components
had to be home-produced which had ideological
advantages along with bigger technological
disadvantages.

The next stage was 2002-2003 when the FID
Group started cooperating with such well-known
companies as Tatneft, Bashneft and Surgutneftgas. The
cooperation required taking new approaches both to
manufacturing process and technical documentation.

Starting cooperation with the world’s largest service
company Schlumberger was a new landmark in
the FID Group’s development when manufacturers
began using the phrase ‘hydraulic fracturing’ And it
wasn’t just a figure of speech — the FID Group started
developing and producing equipment which was so far
new to them.

The fourth stage began in 2006 and conceptually
is still ongoing today. This stage is characterized by
working with a large number of customers having
various qualifications that operate in different markets
and sometimes have opposite views on particular
technologies. “We are trying to strike a balance,” is
how Elena Lapotentova described this stage. “We are
striving to combine the best, to bring the best to the
market and at the same time to increase our output.”
Incidentally, from 2005 to 2012 NOV FIDMASH
showed an 8-fold increase in production output!

The company’s consumer market today is divided in
virtually equal shares (33.3%) between companies
from Russia, other CIS countries and Western Europe
and US.

The technical session of the conference was opened
with the report NOV FIDMASH’S Current Proposals
for Oil and Gas Services’ by Mr. Yury Belugin, head of
Sales and Promotion. The audience was introduced to
downhole and stimulation equipment: coiled tubing
equipment, equipment system for hydraulic fracturing,
pressure systems, downhole equipment and tools.

At present the company produces three classes
of coil tubing units (light, medium and heavy) for
onshore and offshore operation.

MK10T light-class units are developed for standard
operations in small and medium-depth oil and gas
wells. Lately they have also been used for geophysical
investigations. They are mounted on all-wheel chassis
(6x6). The injector head pull capacity is up to 15,000 kg.
The reel houses up to 2600 m of coiled tubing with a
diameter of 38.1 mm.

MK20T medium-class units are intended for
operations in difficult terrains in medium and deep
wells. They are mounted on all-wheel chassis (8x8)
produced by Minsk Wheel Tractor Plant (MWTP). The
units are equipped with engines produced by Yaroslav
Engine Plant or Caterpillar. The injector head pull



B HacTosAmEe BpeMS IPEANPUATHE BBIITYCKAET
KOJTIOOHMHI'OBBIE YCTAHOBKH TPEX KJIACCOB (JIETKOTO,
CPENHETO U TAXKEJIOTO) /11 pAOOTHI HA CYIIIE U HA
MOPCKHUX IUTAT(POPMAX.

YcTaHOBKHY J1eTKOro kinacca MK10T paspaboTransl
JUIA CTAHIAPTHBIX ONEPAI Ui Ha HE(PTAHBIX U I'A30BbIX
CKBA’KMHAX MAJIOH U CPEHEN ITyOuHBL B nociennee
BPEMS IPUMEHAIOTCS TAKXKE IS FeO(PU3UIECKUX
uccneaoBaHni. CMOHTHPOBAHBI Ha IIOJTHOIIPUBOJIHOM
maccu 6x6. TSIroBoe ycuine uHkeKTopa 1o 15 000 kr.
EMKOCTB y371a HAMOTKHU 710 2600 M I'T AmameTpom
38,1 MM.

YceranoBku cpesiHero kinacca MK20T npegHa3zHaYeHbl
JUI PabOTHhI B TPYAHOIIPOXOAMMBIX MECTAX HA
CPESHUX U INMTYOOKUX CKBAKUHAX. CMOHTHUPOBAHBI
Ha NOJHONPUBOAHOM maccu M3KT 8x8. OcHaeHbI
asuraresiem JIM3 unu Caterpillar. Tarosoe ycunue
UHXKEKTOPA 27 T. EMKOCTB y371a HaMOTKK 3800 M I'T
JauaMeTpom 38,1 mm.

YCTAaHOBKH TSDKEJIOTO Ki1acca cepur MK30T
PEAHA3HAYECHBI JJ1s1 PA60OTHI HA ITTYOOKUX
CKBAKMHAX, 4 TAKIKE C MOPCKHUX IIJIAT(OPM HJIU B

TPYAHOLOCTYIHBIX MECTAX (B BUJE OTJEIbHBIX OJIOKOB).

MOHTHPYIOTCS Ha HOJTHONIPUBOAHOM 1m1accu M3KT
10x10. Tarosoe ycunne MHXeKTopa 27 T. EMKOCTB
y3ma HaMOTKH 710 6200 M I'T tuameTpom 38,1 M.
KoOnTIOGHMHI'OBBIE YCTAHOBKH TSXKEIOI0 Kaacca MK30
1 MK40 cMOHTHPOBaHbI Ha nTorynipunerne M3KT u
MIPEAHA3HAYECHBI JJIs1 PA60T HA ITTyOOKUX CKBAXKUHAX,
4 TaKXe U1 6ypeHrs G0KOBBIX CTBOJIOB, B TOM YMCJIE
¥ HA IETTPECCUU. TITOBOE YCHIIUE UHIKEKTOPA 36—45 T.
EMKOCTD y371a HAaMOTKH 3200—-4500 M I'T sramMeTpom
60,3 MM. COBMECTHMBI C CUCTEMOM HAIIPABICHHOT'O
6ypenus CHB 89-76M npowussogcTsa C3AO «<HOBHHKA».
IToTpebuTeNN NONTYIHIIN UCYEPIBIBAIOILYIO
nH(pOpMaLHIO 00 O60PYAOBAHUH /J11 HAIHETAHUSA
TEXHOJIOTMYECKUX JKUAKOCTEN (HACOCHOU
ycraHoBke H504), 06 a30THOH yCTaHOBKE KPHOT€HHOTO
TH1a A100 B 6JI04HOM UCIIOJTHEHUU U CMOHTHPOBAHHOM
Ha TPAHCIIOPTHOM 6a3€, 06 060PYAOBAHUH 115
LIEMEHTHPOBAHMS CKBAXUH (IIEMEHTUPOBOYHOM
ycranoske HC 1000-10) u1 gpyror NpOAYKIUH.
O6opyznosanue g I'PIT npoussBocTBa
C3AO «PMIMAIID» 1 HOBBIE PEIIEHUA HA IPUMEPE
¢niora I'PIT OAO «TaTHE(DTh» IPEACTABHII BEAYIIUI
UHXKEHEP-KOHCTPYKTOP npeAnpuaTus A M. CiieH3ak.
«PUJIMAII> BHIITYCKAET ITOTHBIN KOMIUIEKC
060pYyA0OBAHUA 71 TPpOBeeHU ['PIT, BKIIOUAIONI NI
HACOCHYIO YCTaHOBKY H2501, cMecuTENbHYIO
yCTaHOBKY (61eHaep) MC 600, CTAaHIIHIO KOHTPOJIS
ynpasienus CKY, Mamunay MaHudOIb10B MT4-105,
YCTAHOBKY /ISl TPAHCIOPTUPOBKH U IO3UPOBAHHON
nojauu nponnanta T40 u T150. Ciyiarenu ObL1u
HOAPOOGHO O3HAKOMJIEHBI C KAXKJJOHU YCTAHOBKOM.
JIOKIag9uK 0COO0 OCTAHOBUJICS HA XaPAKTEPUCTUKAX
6y1eHEePa, KOTOPBIH IO3BOJIAET OFHOBPEMEHHO

TOJABATH YCTHIPC BU/IA JKUJKUX XUMPCATCHTOB U 1ACT }

SESET N

capacity is 27 t. The reel houses up to 3800 m of coiled
tubing with a diameter of 38.1 mm.

MK30T heavy-class units are designed for operations
in deep wells and operations from offshore platform or
in difficult terrains (in the form of separate units). They
are mounted on MWTP’s all-wheel chassis (10x10). The
injector head pull capacity is 27 t. The reel houses up to
6200 m of coiled tubing with a diameter of 38.1 mm.
MK30 and MK40 heavy-class coiled tubing units are
mounted on MWTP semitrailer and are intended for
operations in deep wells and lateral drilling including
underbalanced drilling. The injector head pull capacity
is 36 to 45 t. The reel houses 3200 to 4500 m of coiled
tubing with a diameter of 60.3 mm. The units are >
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0O0pYyAOBAHUE

BO3MOXHOCTb OCYIIECTBIIATD JO3ZUPOBAHHYIO IIOJAYY
IIPOIIAHTA 1O TPEM HIHEKAM, PETUCTPUPYET OOJIBIIOE
KOJIMYECTBO IIOKa3aresen. CUCTeMa ABTOMATUYECKOI'O
YIPAaBJICHUSA OOECIIEYUBAET 33/[aHHYIO I10 IPOrpaMMe
KOHIIEHTPAITUIO XUMHUYECKUX PEAT€HTOB 1 IPONIIAHTA.
Cy1ecTByeT BO3MOXHOCTD 3AIIPOrpaMMUPOBATDh 50
3ITAIOB, IEPENATD AJ11 PETUCTPALUU 48 IapAMETPOB.

HOBBIM HACOCHBIN arperat NO3BOJSET PA3BUBATh
JaBJIcHUE HA YCThe 10 100 MIIa, uMeeT BO3MOXHOCTD
MOJIyaBTOMATHUYECKOI'O IIEPEK/IIOUCHUS IIEPead BO
Bpems nporecca I'PIT 6e3 noTepu pacxoaa.

HososseienreM Bo (priote I'PIT ABAAETCS HATUYUE
TUAPATALHMOHHON YCTAHOBKHU, CIIOCOOHOM TOTOBUTh
rejib 6€3 NPEeJBAPUTENBHOIO 3AMEIINBAHUS — «<HATIETY>.
ITpu 3HAYUTEIBHOM OOBEME 3aKAYKU 3TO IPUBOIUT
K COKPAILECHUIO IIPOJOJDKUTENBLHOCTU nTporiecca 'PITu
YIIyYIIEHUIO KA4€CTBA IPUTOTOBIECHUS TMHEHHOT'O TEJISL.

Crannusa kouTpossa CKY ocHaieHna noiesou
J1a60paTOPHUEN C PACHIMPEHHBIM HAO0OPOM
060pyaOBaHM. IMEETC st 6ECIPOBOHAA CUCTEMA
BUJICOPETUCTPALINU C BO3MOXKHOCTBIO 0630pa Ha
360 rpazycos, yIy4IleHHOI'O 0630pa ISl 3aKa39HKa
3a xogom nporutecca I'PIL MmeroTcs ypasiacHue
T'UPATALHMOHHON MAIIMHOM, yCUJIUTEIb COTOBOM
CBSI3U, IOCTYII B C€Th IHTEPHET, TOUKA JJOCTYIIA [T
HEPEIAYM JAHHBIX 3AKA3YUKY.

Hosou cucreme KoHTpoJia u peructpaumnu CKP, ee
TEXHUYECKUM XAPAKTEPUCTHUKAM U IPOTPAMMHOMY
06€ECIIEYEHUIO OBL TOCBSIICH TIOKIA/]] BEAYIIIETO
UHKEHEPa-3/1eKTpOoHUKa C3A0 «PHMIMAIIT»

A H. Jasp1noBa. [TapasienbHO O603PEHUIO YUACTHUKOB
KOH(EPEHIINU HA MUHU-BBICTABKE ObLJIA IPECTABICHA
HOBAsl MOJIE/Ib U3MEPUTEIBHO-PETUCTPUPYIOLIETO
komiuiekca CKP43.

Benymur nnxxenep-KoHCTPyKTOp C3AO « P IAMAIIL
C.A. Cepruens 03By4ni1 JOKJIA] «BcnomorarenpHoe
060PYAOBAHHUE 1151 PA6OTHI C KOJATIOOMHI'OM.
VYeranoBka a3oTHast A100». Bblin 0XapakTepru30BaHbI
THUIIBI A30THBIX YCTAHOBOK, IIPOBE/ICHA UX
CPaBHUTEJIbHAS XAPAKTEPHUCTHUKA U IOJAPOOHO
PACCKA3aHO O IPEUMYLIECTBAX UCIIOIb30BAHUA 1
NPUHITATIE JEHCTBUA KPUOT'€HHOM A30THOM YCTAHOBKH
(MCIIapUTEILHOI'O THIIA).

C 4pe3BbIYAITHO BBICOKMM BHUMAHUEM OBLI
MPOCJIYIIAH JOK/IAJ HAYAIbHUKA OTHEJIA CEPBUCA
C3A0 «PUJIMAIII» A.M. BonkoBa «OCO6E€HHOCTH
3(pPEKTUBHOM IKCILTYATALTUN OOOPYAOBAHUA
C3A0 «PUIMAIL». JoKIaJIUK OCBETHUII OOIITHE
BOIIPOCHI 1O YCTAHOBKAM (9KCILIYaTALIMOHHAS
JOKYMEHTAIUSA, KAYECTBO JU3EIBbHOIO TOIJINBA U
TUJIPABINYECKOTO MACIA, IPOBEAEHNE CBAPOYHBIX
PaboT, HAPpYyUIEHUE IPABUJI SKCILIYATALIUN), OOIUE
BOITPOCHI 1O 3KCILIYATALUH, BOIIPOCHI AKCIIYATAIIU N
maccu MA3 1 M3KT, MOHTa:ka OOOPYJOBAHUS
H4 CKBAXKMHAX, BOIIPOCHI, BO3HUKAIOUIUE B
EPHOJ] FKCILIYATALUN OO60PYIOBAHUS (OOIIUE U
KOHKPETHBIE: I10 Y3/1y HAMOTKH, SKCILTyaTAIUU
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compatible with SNB 89-76M directional drilling
system produced by CJSC “Novinka.”

Consumers received exhaustive information
about process liquid injection equipment (N504
pumping unit), A100 cryogenic nitrogen plant unit —
modular and vehicle-mounted, about well cementing
equipment (NS 1000-10 cementing unit) and other
products.

Hydraulic fracturing equipment produced by
NOV FIDMASH and new solutions such as those used
in Tatneft’s hydraulic fracturing fleet were introduced
by the company’s leading design engineer
Mr. Aleksandr Slenzak. Fidmash manufactures
complete equipment system for hydraulic fracturing
including N2501 pumping unit, MS600 blender, a
control station, MT4-105 manifold unit, T40 and T150
proppant transportation and dosed supply units.

The audience was given a detailed description of

each unit. The speaker placed special focus on the
characteristics of the blender which allows to supply
four types of liquid chemicals simultaneously, ensures
dosed supply of proppant through three augers and
records a high number of parameters. The automatic
control system ensures the program-set concentration
of chemicals and proppant. It is possible to program
50 stages and to transmit 48 parameters for recording.

The new pumping unit allows to develop tubing
head pressure of up to 100 MPa and has the option
of semiautomatic gear shifting during hydraulic
fracturing without flow loss.

An innovative technology in the hydraulic
fracturing fleet is a hydration unit capable of
preparing the gel without prior mixing — on the fly.
In cases of large volume injections it leads to
decreased duration of hydraulic fracturing and
improvement of the linear gel quality.

The Control Station is equipped with field
laboratory with expanded equipment set. There is a
wireless 360 degree video recording system providing
the customer with enhanced viewing of hydraulic
fracturing process. A hydration unit control system,

a cell phone signal booster, internet access and an
access point for transferring data to the customer
are in place.

NOV FIDMASH’S leading electronics engineer
Mr. Aleksandr Davydov reported on the new control
and recording system, its technical characteristics and
software. Also, conference participants could take a
look at the new model of recording and measuring
unit SKR43 featured at the small exhibition.

NOV FIDMASH’S leading design engineer Mr.
Sergiyenya made a report on Auxiliary Equipment for
CT Operations: Nitrogen Plant A100. He described
different types of nitrogen plants, compared
their characteristics and gave detailed account of
advantages and operating principles of a cryogenic
nitrogen plant (of evaporative type).



WHKEKTOPA, [IPEBEHTOPA, HACOCHOM U 430THOH
YCTAHOBOK). BBLIIN 1aHBI O6IIME PEKOMEHAAITUN
MOJIb30BATENSAM, KOTOPBIE IIOMOT'YT O0JIEE
3(pPEKTUBHO U 6E30TKAZHO SKCILTYATHPOBATH
CJIOKHYIO TEXHUKY U MUHUMU3UPOBATD BIIUSHUE
MIPECIOBYTOr'O YEJIOBEYECKOT O (PaKTOPA. B cymHoCcTH,
OHU MIPOCTBL: HY?KHO HEYKJIOHHO COOJIIOAATD BCE
BH/IbI U IEPUOAUYHOCTD IIPOBEJICHUS TEXHUYECKOTO
OOCIIYKHUBAHUS, TPECOOBAHUS 10 AKCIITyATAIINH,
OTPAKEHHBIE B COOTBETCTBYIOIUX PYKOBOACTBAX,

4 TAKXKE MOBBIIIATH KBATH(PHUKAIUIO CIIEITUAIUCTOB,
O6CITYKUBAIOMIUX CJIOKHOE U JOPOT'OCTOAIIEE
060pyAOBAHHUE. B 3TOM rOTOBO ITIOMOYb

C3AO «PHIMAIIL», KOTOPOE PETYIAPHO IPOBOAUT
KOHCYJIBTUPOBAHUE CIIEITUAIUCTOB 3AKA34HUKA 1O
OCOOEHHOCTSAM IKCILIYATALUN U OOCTY>KUBAHUSA
YCTaHOBOK.

Hoxmag npencrasurenert OO0 «MamOn»

AM Bepuro u [1.B Kiimmosrya npeacTaBiIsil
IPOrpaMmMy KallUTAJIbHOT'O PEMOHTA ¥ MOJIEPHU3AIIUH
KOJTIOOMHT'OBBIX YCTAHOBOK M10 1 M20 NIEPBBIX JIET
BBIITYCKA U CUCTEMY CEPBUCHOI'O OOCITYKUBAHUA.
Komnanus «MamOia» UMEET CTATYC OPUIIUATBHOI'O
npeacrasuTens C3AO «PUIMAII, ocymecTBasAeT
MNOCTTAPAHTUUHOE CEPBUCHOE OOCTYKMBAHUE
060pynoBaHuA NPOU3BOACTBA C3AO «PHUIMAII»,
KOHCYJIBTUPOBAHHUE CIIEITNAJIMCTOB 3AKA3YNKA,
MHPOBOAUT PAOOTHI ITO KATUTAJIBHOMY PEMOHTY U
MOJIEPHU3ALINHN OOOPYAOBAHUSA IIEPBLIX JIET BLIITYCKA,
MOCTABKY OPUTUHAIBHBIX 3AIT49ACTEN U UMIIOPTHBIX
KOMIUJIEKTYIOIINX, 4 TAKXKE TMOKOM TPYOBI «[JO IBEPELT»
33aKa34YUK4a. BplJIO TOAPOOHO pacCcKka3aHo o popmax
PabOTEI C 3aKA3YUKAMH, IPUBEIEHBI TUIIOBBIE
TIPUMEPBI COCTOAHUS O60PYJOBAHUA IIEPBBIX JIET
BBIITYCK4, 4 TAKXKE IIPHUMEDPBI MOJIEPHU3ALIMU YCTAHOBOK
C KPACHOPEUMBLIMHU (POTOTPaAPUIMU «10» U «TIOCIIE»,

Imasubii nHXxeHep OO0 «Ypan-Auzans-ITHID»

B.H. [llyMakOB 03By4YmJI JOKJIA, «Pa30ypHUBaHUE IOPTOB
TPEXCTAANUIHON MHOT'O30HHOM KOMITOHOBKHU Stage FRAC.
JanHasA TEXHOJIOI'MA YCIIEITHO PEANNBYETCA C AeKAOPA
2011 roza Ha o6bexrax OO0 JIYKOMJI-TlepMb» C
IIPUMEHEHHEM KOJITIOOMHIOBON yCTAaHOBKU MK20T
nnpounssoacTBa C3A0 «OMIMAII>.

Pepakuyet )xypHasia «Bpems KonTioOuHra»
coBMeCTHO ¢ C3AO «PHUAMAIII> 6611 OPraHU30BaH
KPYIJIBII CTOJ, 32 KOTOPBIM OOCY>K/IAHCh AKTYaIbHBIC
MPOGJIEMBI PA3BUTUA HE(PTETA30BOI'O CEPBUCA.
PeriopTasx 0 KpyIviOM CTOJIE MBI IPEJJIOKUM
BHUMAHMUIO B CJIE/IVIOIIEM HOMEPE XKypHAaa.

IToTpeburtenbcKas KOH(PEPEHIIU 3ABEPIINIIACh
3KCKYPCHEH Ha IPEATIPUATHE, B XO/I€ KOTOPOH
MOTPEOUTETN CMOIJIH JIETATTBHO O3HAKOMHUTBCS C
HpOI/ISBOIICTBOM TEXHHUKHU U Y6C,ILI/ITbCH B TOM, 4YTO
C3A0 «PUIMAII> BBITYCKAET KAYECTBEHHOE U
Ha/Ie>KHOE OO60PY/IOBAHUE.

Buxrop HIKJIAHUK, <BpeMs KOJITIOOHHTA>

The audience gave special attention to the report
on Effective Operation of Fidmash’s Equipment
made by Mr. Volkov, head of Service Department.

The reporter highlighted general issues concerning
plants (operational documentation, diesel fuel and
hydraulic oil quality, welding, improper operation),
general issues related to operation, operation of
chassis produced by Minsk Automobile Plant and
Minsk Wheel Tractor Plant, installation of borehole
equipment, issues arising during operation of
equipment (both general and specific: CT reel,
injector operation, pumping and nitrogen plant).

He gave general user recommendations aimed at
more effective and fail-safe operation of complex
machinery and minimization of the notorious human
factor. In essence, the recommendations were simple:
to provide all kinds of regular maintenance, to strictly
comply with operational requirements set forth in
the manuals and to ensure continuous training of
specialists responsible for maintaining complex and
expensive equipment. In this regard assistance can be
received from NOV FIDMASH which regularly holds
consultations for customer’s specialists on operation
and maintenance of plants.

The representatives of ‘MashOil’ company
Mr. Verigo and Mr. Klimovich reported on Program for
Workover and Upgrading of First-Issue M10 and M20
Coil Tubing Units and Service Maintenance. MashOil
company is an official representative of NOV Fidmash
and provides post-warranty service maintenance
of equipment produced by NOV FIDMASH, holds
consultations for customer’s specialists, performs
workover and upgrading of first-issue equipment,
and makes “to-door” supplies of original spare parts,
imported components and coiled tubing. Detailed
account was given of the work with customers,
examples of conditions of first-issue equipment were
given along with examples of upgrading of plants
accompanied by ‘before and after’ photos.

The chief engineer of Ural-Design-PNP company
Mr. Shumakov reported on Drilling of Three-Stage
Multiple Frac Ports — Stage FRAC. This technology has
been in successful implementation since December
2011 on LUKOIL-Perm’s sites using MK20T coiled
tubing unit produced by NOV Fidmash.

‘Coiled Tubing Times’ magazine staff together
with NOV FIDMASH held a round table during
which current issues related to oil and gas service
development were discussed. A report on the round
table will be given in out next issue.

The Consumer Conference ended in a tour around
the company in the course of which consumers
received detailed information about the production
of machinery and made sure that NOV FIDMASH
manufactured high-quality and reliable equipment.

Viktor SHKLIANIK, Coiled Tubing Times
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10.B. BEJIYI'HH, HaYaIbHHK YIIPABJICHHA IIPOJAK M IIPOABHKEHHA NPOAYKIHH C3A0 «®PHUIMAIID
C.A. CEPTUEHA, Be Ay U KOHCTPYKTOP OTAEJIA KOJITIOOHMHIOBBIX YCTAHOBOK C3A0 «®HUIMAIIL>

Yu.V. BELUGIN, Head of Sales and Promotion Department, NOV FIDMASH
S.A. SERGIYENIA, Chief Designer of Coiled Tubing Units Department, NOV FIDMASH

PpY OCBOEHHU U PEMOHTHO-
BOCCTAHOBUTEIBHBIX PAOOTAX HA HEPTAHBIX
U Ta30BbIX CKBAXKUHAX VI A9PUPOBAHUS

OYPOBBIX PACTBOPOB, 4 TAKXKE JJI1 OOECIIEUCHU

B3PBIBONOXKAPOOE30MACHOCTH IIUPOKO TPUMEHSIOTCS

430THBIE YCTAHOBKU. C MOMOIIBIO UX TPOBOAATCS

CJIEIYIOUIUE OCHOBHBIE BUJBI PAOOT:

* A3PHPOBAHUE TPOMBIBOYHBIX KUJKOCTEN IPU
pEMOHTE U 6yPEHHUU CKBA>KHH, B TOM YHUCJIE HA
JIETIPECCU;

* IIOHM>KEHUE YPOBHS JKUJKOCTU B CKBAXKUHAX JIJI
BBI30BA U UHTEHCU(PUKALITUY IIPUTOKA (PIIIOU/IA;

* NIEHOKMUCJIOTHAA OOPA0OTKA IPHU3a00UHOU 30HBI
IIACTA (COBMECTHO UCTIONB3YETCA KUCIOTHBIN
arperar);,

* U3BJICYEHHUE NIECKA U HEZAKPEIUIEHHOT'O IIPOIMIAHTA
U3 IPHU3a00HHOM 30HBI IIJIACTA ITOCJIE F'UPOPA3PHIBA
(B TOM 4HCJIE IIPH COBMECTHOM UCTIOIb30BAHUH C
KOJITIOOMHI'OBO YCTAHOBKOMN);

* YIAJIEHUE IIJTACTOBOM XKUAKOCTH U3 OOBOJTHUBIITNXCS
I'a30BBIX CKBAJKHH;

* OIIPECCOBKA MTHEPTHBIM I'A30M TPYOOIIPOBOJOB,

B TOM YHCJIE MATUCTPAJIBHBIX;

* IIPOJIYBKA TPyOOIPOBOHBIX JIMHHUM.

Ha cerogHamHmii eHb Ha PbIHKE IPUCYTCTBYIOT
JIBa OCHOBHBIX THUITA 4230 THBIX YCTAHOBOK: YCTAHOBKH
MEMOPAHHOT'O U UCITAPUTENBHOIO THUIIA. B Toceqnee
BpEMs MTOSIBUJIVICE €111 X A0COPOIIUOHHBIE A30THBIE
YCTAHOBKH, OJJHAKO OHU MaJIOIIPUT'OJTHBI 11
MOOHJIBHBIX PENIEHUI U3-32 UX «O0A3HN» BUOPALIIN 1
BCTPACKH.

IMpuHIIUIT MEMOPAHHOTO PA3JETIEHUA IA30BbIX
CMeCEN OCHOBAH HA PA3JIMYHON CKOPOCTH
NPOHHUKHOBEHH KOMIIOHEHTOB Ia30BOY CMECH
4Jepes NOJIMMEPHBIE MEMOPAHBI 34 CUET IIEPETIAA
APLUYAIBHBIX JABJICHUN IO 06€ CTOPOHBI MEMOPAHBIL.
IIpu pasaeneHru BO3YyIIHOM CMECH Y KUCTIOPOJAA
HAO6/IIOAAETCA 60JIbIIAA IIPOHULIAEMOCTD YEPE3
MEMOpAHY, 4EM Y 43074,

OCHOBHBIMH y3JIAMU MEMOPAHHOM 430THOH
YCTAHOBKH SIBJISIIOTCSI KOMIIPECCOPHBIN OJIOK, 6JIOK
MOJAIOTOBKU BO3/1yX4, A30PA3/EIUTENBHbBIE OJIOKH,
CHCTEMA YIIPABJIEHUA U KOHTPOA PA6OTHI yCTAHOBKH.
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itrogen units are widely used during completion
and workover operations at oil and gas wells
for the purpose of drilling mud aeration and
ensuring fire and explosion safety. Nitrogen units are
used for the following types of jobs:
« aeration of drilling fluids during well workover or well
drilling, including underbalanced drilling;

« reduction of the level of liquid in wells to stimulate or
intensify the influx of fluid,

« foam-acid treatment of bottomhole formation zone (an
acid unit is to be used together with a nitrogen unit);

« retrieval of sand and unfixed proppant from the
bottomhole formation zone after hydraulic fracturing
operation (including when used together with coiled
tubing unit);

« removal of formation fluid from flooded gas wells;

* pressure testing pipelines (including main pipelines)
with inert gas;

* pipeline purging.

There are two types of nitrogen units in the market:
membrane units and vaporizing units. Absorption
nitrogen units have recently appeared in the market,
however, they are not suitable for mobile solutions due
to fact that such units cannot tolerate vibration and

shaking.
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Figure 1 —- Membrane nitrogen unit diagram




ITporiecc Npou3BOICTBA 430Ta MEMOPAHHOMU
430THOM YCTAHOBKOM YCTPOEH CIEAYIONUM
06pa30oM. ATMOC(PEPHBII BO3/IyX CKUMAETCS
BO3Z/IYIIHBIM KOMIIPECCOPOM, OCYIIAETCS,
HOAE€TCA HA (PUIIBTPBI IPyOOI U TOHKOIH OYHCTKH
JULS YAAJIEHUS MEXAHUYECKUX IPUMECET,
KaIleJIbHOM BJIAI'Y U IAPOB MaciIa. Jlanee BO3AyX
OPOXOAUT HATPEBATEIb, HIATO1APSI KOTOPOMY
HOJIEPKUBAETCS O TUMAJIBbHAS JIJIS IIPOLIECCA
ra3opaszeneHus remmneparypa. Iocue aToro
HAI'PETHIA JO HYKHOU TEMIIEPATYPBI BO3AYX
THOAAETCS B rA30PA3ACIUTENBHBIHN OJIOK
(T'PB), KOTOPBIN ABJIAETCA CAMOU BAKHOMN U
TEXHOJIOTUYECKHU CIIOKHOM YaCThIO YCTAHOBKI.
Mem6pannbIi 'PB cOCTOUT U3 CHIEUATIBHBIM
06pPa30M CKOMIIOHOBAHHBIX MOJYJIEH,
BBIPAOATHIBAIOIINX 430T U3 ITOAABAEMOI'O HA HUX
O/ IaBJIEHUEM BO3nyXa. Kucnopog, a Takxe
Hapbl BOJBL, KOTOPBIE OGBICTPO MPOHUKAIOT
4Jepes MOJIMMEPHYIO MEMOPAHY, TOCTYHAIOT B
MEKBOJIOKOHHOE ITPOCTPAHCTBO U OTBOJAATCS U3
MEMOPAHHOTI'O MOJYJIS YEPES OAMH U3 BBIXOJHBIX
HaTPyOKOB. A30T, IPOJYKTOBBIN I'a3, ABJIAACDH
MEJIEHHBIM I'a30M, IPAKTUYECKU O€3 MOTEPH
JIaBJIEHN S BBIXOAUT U3 MEMOPAHHOTI'O MOJYJIA YEPES
BTOPOH BBIXOJJHOI NATPYOOK. BEIpaOaThIBAEMBIN
YCTAaHOBKOU 430T HAKAIJIMBAETCA B PECUBEPE,
JaBJIEHHE B KOTOPOM MO JEPKUBAETCA
MOCTOAHHBIM U KOHTPOJIHUPYETCA ABTOMATHKOI.

A30THAs YCTAHOBKA UCIIAPUTEJIBHOT'O THIIA
COCTOMT U3 JU3EJIbHOT'O JJBUT'ATEJISA, KPDUOTE€EHHOTO
TPEXIUIYHXEPHOI'O HACOCA, KPDUOTE€HHOI'O
LEHTPOOEKHOIO HACOCA, UCITAPUTEIA JKUJIKOT'O
430Ta, OPIaHOB KOHTPOJIA U YIIPABJICHUSL.

HicmapuTenr MOTyT ObITh IBYX THUIIOB:

«BOJAAHAA 6AH>» M OTHEBOI'O THIIA. B yCTAHOBKAX C
UCIIAPUTEJIEM TUIIA «BOASAHAA OAHA» OCTATOYHOE
TEIUIO OT JU3EJBbHOT'O IBUTATEIA U THIPOCUCTEMBI
NPEOOPA3YETCA UCITAPUTETIEM B IIOJIE3HOE

TEIUIO JIJIA IIPEBPAEHUA JKUJKOT'O 230T4 B
ra3o06pasHbli. [Ipy paboTe yCTAHOBKH >KHU/IKU
430T I10 TUOKUM CTAJIBHBIM PYKaBaM IIOCTYIAET
U3 EMKOCTH JIJIS XPAHEHHUA U TPAHCTIOPTUPOBKU
HAa BXO/] IEHTPOOEKHOI'O HACOCA, KOTOPBIA
MOJAET €T0 C MOCTOAHHBIM JABJIEHUEM HA BXO/
TPEXTUIYHXXEPHOI'O HACOCA. B TPEXTUTYHKEPHOM
HACOCE KUJIKUI A30T CXKUMAETCS 10 HEOHXOTUMOT'O
JIABJICHUS U IOCTYTAET B UCTIAPUTED.

B ncnapuresne npoucxoanuT Ipeo6pa3oBaHUe
JKHJIKOT'O 230Ta B rA3006PA3HBI U ITOJIOIPEB €10
J0 TemriepaTypsl 16—21 °C. VI3 ncnapuresis gyepes
HAarHETATEIbHBIIN KJIATIaH 430T BEIXOAUT B BUJIC
CXKATOr'O ra3a.

Cucrema paboTaeT TakKUM 06pa30oM, YTO NP
JIIOOBIX YCJIOBUAX OOECIIEUNBACTCS TEIVIOBOM

Membrane principle of gas mixture separation
is based on different velocities of gas mixture
components penetration through polymer
membranes due to partial pressure differences on
both sides of the membrane. When separating the
air mixture, oxygen penetrates through membrane
better than nitrogen does.

The main parts of a membrane nitrogen unit include:
Ccompressor unit, air-preparation unit, gas-separation
units, control and monitoring system.

Membrane type of nitrogen unit produces nitrogen
in the following way: outdoor air is compressed by a
compressor unit, dehydrated and delivered to rough
and fine filters to remove mechanical admixtures,
condensed moisture and oil vapor. Then the air is
delivered to the heater that sustains the most optimal
temperature for the gas separation process to take
place. After that, the air heated up to the necessary
temperature is delivered to the gas separation
unit, which is the most important and technically
sophisticated part of nitrogen unit. Membrane gas
separation unit consists of a number of modules
packed in a certain way, which generate nitrogen out
of the incoming pressure air. Oxygen and water vapor
that quickly penetrate through the membrane get into
the interfiber space and are drawn off the membrane
unit through one of the outlet pipes. Nitrogen, being
a slow gas, goes out of the membrane unit through
the second outlet pipe with almost no pressure loss.
Nitrogen generated by the unit is accumulated in the
receiver with constantly sustained and automatically
controlled pressure.

There are two types of vaporizers — ‘water bath’
type and direct-fired type. In ‘water bath’ units
residual heat from diesel engine and hydraulic system
is converted into a useful heat that helps producing
gaseous nitrogen out of the liquid one. Liquid nitrogen }

gpueoa HBZ
igh-pressure
pump drive

Taszoo6pas-
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JKuoruit JKuoruit Gaseous
asom asom nitrogen
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nitrogen nitrogen 85 M3/
Lucmepnac Kpuozennuiii nacoc TIpeobpasosamens 70 MpPa
HCUOKUM A301MOM 8bLCOK020 0ABLICHUS (ucnapumens) 85’ /min

Liquid nitrogen tank Cryogenic bigh- Vaporizer

pressure pump.

Pucynox 2 — IIpunuunuaibHas cxema a3omuoii yCmanoexu
ucnapumensnozo muna

Figure 2 - Vaporizing nitrogen unit diagram
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OaJIaHC MEX/Y TEIJIOM, HEOOXOANMBIM JIJI51
UCIIAPEHUS 430T4, U TEIJIOM, HEOOXOIUMBIM

JUIS1 HOPMAJIBHOM PabOThI JBUTATEIIS U
T'UJPOCUCTEMBL BaJIaHC B CUCTEME IO ACPIKUBACTCA
TUAPABIUYECKUM TEPMOTEHEPATOPOM.

B yCTaHOBKAaX C ICIAPUTEIIEM OTHEBOI'O THA
JKUJIKMU A30T CKUMAETCA B TPEXTITYHKEPHOM
HACOCE O HEOOXOAUMOTO JIABJIEHUS U TIOCTYIIAET B
UCIIAPUTEIb, KOTOPBIA IPEACTABIAET COOOI TOPETIKY
OTKPBITOI'O INTAMEHMU. B CITapuTese NPOUCXOAUT
PEOOPA3OBAHUE XKUJIKOI'O 430Ta B rA3000Pa3HBIN
U [IOJIOTPEB €ro /10 TeMieparypst 16-21 °C.

W3 ncniapureis 4yepe3 HarHeTaTeIbHbIA KJIAIIaH 430T
BBIXOJJUT B BH/JIE C2KATOI'O I'a3a.

BBI6OD THITA UCTTAPUTEISA 3AaBUCUT OT HEOOXOIUMOH
IIPOU3BOAUTEIBHOCTU A30THOMN YCTAHOBKU. 1
YCTaHOBOK IIPOU3BOJIMTENBHOCTBIO /10 85 M?/MUH
UCIIOJIb3YETCS UCITAPUTENb THIIA «BOJISIHASA OAHS»,
JUIS1 YCTAaHOBOK ITPOU3BOIUTEIBHOCTBIO OT 170 M3/
MUH 10 560 M?/MHUH UCIIO/IB3YETCS UCITAPUTEIID
OrueBoro Tuna. Kak BuJHO U3 IPOHU3BOJUTEIBHOCTH,
YCTAHOBKHU C UCITAPUTEIEM OIHEBOT'O TUITA
UCIIOJIb3YIOTCS B OCHOBHOM JIJISI IPOBEACHU S
onepanui no I'PIT.

A30THAs YyCTAaHOBKA UCIIAPUTEIBHOI'O THIIA
HMMEET ONPENIECICHHBIE IPEUMYIIECTBA TIEPE],
MEMOPAHHBIMH yCTAHOBKaMU. K unciy Haubonee
BAXKHBIX U3 HUX OTHOCATCS: BBICOKAs CTETICHD
YHUCTOTHI 230Ta (99,95%), HEAOCTHKUMAS IIPU
HCIIOJIb30BAHUHU 230 THBIX YCTAHOBOK MEMOPAHHOI'O
THUIIA, BBICOKAs IPONU3BOJUTEIBbHOCTD U JJABJICHUE
HATHETAHUS, JIETKOCTD B YIIPABIECHHUU
U OOCJIYKMBAHUU.

CraHJjapTHASI MOOUJIBHAS MEMOPAHHA S
430THAsA YCTAHOBKA MOXET IPOU3BOAUTD JIUIIb
10—-20 m?/MuH npu gasaeHuu 25 MIIa 1 9ucToTe
a30T1a 95%. IloBellieHUE AaBjieHud 10 35 MIla u
YHCTOTHI 430T4 HA BBIXOJE 10 98% NPUBOJUT K
Pa3MELIEHUIO A30THOI'O OOOPYAOBAHUS Y2KE HA IBYX
TPAaHCHOPTHBIX 623aX. K TOMY >k€ HAa yCTAHOBKAX
3TOTO THUNA UMEETCS 3aBUCUMOCTDb MEXY JABJICHUEM
U IPOU3BOAUTENBHOCTBIO, C YBETUYEHHEM IABJICHUS
IPOU3BOAUTENIBHOCTb CHUKAETCS.

A30THBIE YCTAHOBKH UCITAPUTEIBHOI'O THUIIA
JIMIIEHBI TAKUX HEJOCTATKOB. TaK, yCTAHOBKH
C UCIIAPUTEJIEM TUIIA «BOASAHAS OAHSA>» UMEIOT
IPOU3BOAUTEIBHOCTD 85 M?/MUH BILJIOTH /10 70 MITa
C YMCTOTOM a30Ta HA BBIXO/IE 99,95%. YCTAHOBKU C
UCIIAPUTEIEM OTKPBITOT'O IIJIAMEHU MOT'YT UMETh
3a5BJIEHHYIO IPOU3BOJUTEIBHOCTD BILJIOTH 1O
pasaeHus 100 MITa.

KOMIIOHOBOYHO 430THBIE YCTAHOBKH
UCITAPUTEBHOI'O TUIIA TOPA3J0 00JIE€ KOMITAKTHEL,
4EM YCTAHOBKH MEMOPAHHOI'O THUNA. DTO
OOYCIIOBIEHO TEM, YTO MEMOPAHHBIE A30THBIE
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Pucynox 3 - Hcnapumens muna «600AHAA OAHA»
Figure 3 — ‘Water bath’ vaporizer

is delivered from the storage and transportation tank
to the inlet of the centrifugal pump via steel hoses.
Centrifugal pump supplies liquid nitrogen under the
constant pressure to the inlet of the triple-plunger
pump. In triple-plunger pump liquid nitrogen is
compressed to the needed pressure and is delivered to
the vaporizer unit. In the vaporizer unit liquid nitrogen
is converted into gaseous nitrogen that is heated up
to the temperature of 16—21 °C. Compressed gaseous
nitrogen comes out of the vaporizer unit via the
discharge valve.

The system operates in such a way that under any
conditions there is a thermal balance between the heat

Pucynox4 - Hcnapumens 02He6020 muna
Figure 4 — Direct-fired vaporizer



YCTAHOBKH I10 CBOEM CyTH COCTOAT U3 MUHU-3ABOAA
10 IPOU3BOACTBY 430Td U HACOCHOI'O AI'PErara,
KOTOPBIH C2KUMAET U 3aKAYUBACT IIOJTY4YEHHBIA
430T. ABOTHBIE XK€ YCTAHOBKU UCIIAPUTEIBHOI'O
TUIMA COCTOAT TOJIBKO U3 HACOCHOT'O O6JI0Ka. B aTOM
3AKJIIOYAETCA €€ OAHO IIPEUMYIIECTBO YCTAHOBOK
UCHAPHUTEJIBHOT'O TUIA: IPU HPUOOPETCHUN
HECKOJIBKUX YCTAHOBOK BBl HE IIPHOOPETAETE
HECKOJIBKO MUHU-33aBOZOB [UJIA IIOJIyYEHUS A30T4,
4 B CJTy49ae HEOOXOAUMOCTH MOXKETE IPUOOPECTH
OJJVH, KOTOPBINA OYIET CHA0XKATD CBIPbEM BCE
UMEIOIUECH YCTAHOBKU. DTO IIO3BOJIAET 3KOHOMHUTD
CPEACTBA IPU IPHUOOPETEHUU TAPKA OOOPYIOBAHUS.

JaHHBIC IPEUMYIIIECCTBA 3HAYUTEIBHO
PACHIHPSIOT BO3MOXKHBIE CHEPBI IPUMEHEHUS 3TOT'O
060pyaoBaHus. HenoCTaTOK — HEOCTYITHOCTD
JKAJIKOT'O 430TA B HEKOTOPBIX PETMOHAX — JIETKO
KOMIIEHCHUPYETCS BO3MOXXHOCTBIO OCHAITIEHU A
YCTAHOBKH MOOUJIBHBIM UJIU CTAIIMOHAPHBIM
MMWHH-32BOJIOM IO IIPOU3BOICTBY KUJIKOT'O 430T4.

Haumnasa ¢ 2008 roga C3A0 «OUIMAII» 0CBOUIIO
U YCIIECIITHO BBIITYCKAET A30THBIE YCTAHOBKU
UCHAPUTEJIBHOT'O TUIIA IPOU3BOAUTEIBHOCTBIO JJO
85 m?/muH (180K). DTH YCTAHOBKH OO'BEJUHIIIN
B ce6€ IEPEIOBBIE PEMIEHU S, KOTOPHIE KOMITAHUS
NOV npumeHseT B CBOUX d30THBIX YCTAHOBKAX,
pPaboTAIOIMKUX IO BCEMY MUDY.

Ba30BO yCTAHOBKA BBLIIIOJIHEHA B BUJIE
CHJIOBOT'O 610K, BJIOK ITpe/ICcTaBasIeT CO60M
CBAPHYIO PAMHYIO KOHCTPYKLIMIO, BKJIIOYAIOIYIO
YTEIMJIEHHYIO OTAIUIUBAEMYIO KAOUHY OIlepaTopa
C IyJIBTOM Y PABJIEHHU S, IPUBOJHOI IBUT'ATEIb
Detroit, 6yCTEPHBIN HACOC, KPHOTE€HHBIM HACOC

Pucynox 5 — Yemanoexa azomnasA100
Figure 5 —-A100 nitrogen unit

needed for nitrogen evaporation and the heat needed
for normal operation of the engine and the hydraulic
system. The system’s balance is sustained by a hydraulic
thermogenerator.

As far as direct-fired units are concerned, liquid
nitrogen is compressed to the necessary pressure in the
triple-plunger pump and is delivered to the vaporizing
unit, which is an open-flame burner. In the vaporizer
unit liquid nitrogen is converted into gaseous nitrogen
that is heated up to the temperature of 16-21 °C.
Compressed gaseous nitrogen comes out of the
vaporizer unit via the discharge valve.

The selection of the vaporizer unit type depends on
the needed productivity of the nitrogen unit. Units
with the productivity of up to 85 m?/min use ‘water
bath’ vaporizers, and units with the productivity of
170 m3/min to 560 m3/min use direct-fired vaporizers.
As one can see from the productivity values, direct-
fired vaporizer units are mainly used for hydraulic
fracturing jobs.

Nitrogen vaporizer units have certain advantages
compared to membrane units. These advantages
include: high nitrogen purity (9995%); high
productivity and discharge pressure that cannot be
achieved by membrane units; control and maintenance
simplicity.

Conventional mobile membrane unit can produce
only 10—-20 m?® of nitrogen (95% purity) per minute
under the pressure of 25 MPa. To achieve pressure of
35 MPa and nitrogen purity of 98% one already needs
two nitrogen trucks. Moreover, in such units there is an
inverse correlation between pressure and productivity:
the higher the pressure the lower the productivity.

Nitrogen vaporizer units do not
have such shortcomings. Units
equipped with ‘water bath’ vaporizer
have productivity of 85 m?/min
under the pressure of up to 70 MPa
with output nitrogen purity of
9995%. Units equipped with
direct-fired vaporizers have the
abovementioned productivity under
the pressure of up to 100 MPa.

In terms of configuration nitrogen
vaporizer units are more compact
compared to membrane units. This
is due to the fact that by their nature
membrane nitrogen units consist of
a mini-factory to produce nitrogen
and a pumping unit that compresses
and pumps the nitrogen. Nitrogen
vaporizer units consist only of
the pumping unit. This is another
advantage of vaporizer units: when
purchasing several units one does }
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Pucynox 6 - Ilyrsm ynpasrenusn 6 kadbune onepamopa
Figure 6 — Control panel in operator’s cockpit

BBICOKOT'O JABJICHUS, ICIIAPUTEND. [IJ15 3aIIUTHL OT
ATMOC(EPHBIX OCAAKOB 6JIOK UMEET KPBIITY U 3AKPBIT
C 6OKOBBIX CTOPOH POJIIETAMHU. [1yJIBT yIIPABICHUSA
HMMEET BCE HEOOXOAUMBIE IPUOOPHI IS YIIPABICHUS
U KOHTPOJIA 34 YCTAHOBKOM. /17151 y106CTBA OnepaTopa
Ha HAUOOJIEE YACTO UCTIONIb3YEMBIX KDUOTCHHBIX
KPaHAX CTOSIT IEKTPONPUBO/BI C YIIPABICHUEM U3
Ka6MHBI ONIEPATOPA.

VicnonHeHnue B BU/JIE 6JI0KA TO3BOJISIET
YCTAHABIUBATD YCTAHOBKY IIPAKTUYECKU HA JTI060€
TPAHCHOPTHOE CPEJCTBO JTUOO UCIIONb30BATD €€
OT/IENIBHO.

A30THAs yCTAaHOBK4, CMOHTHPOBAHHAS HA
MOJIYIPULIETIE, UMEET PA3PEIIEHUE JJI IEPEBO3KHU
OMNACHBIX I'PY30B JJIS TUIA TPAHCIIOPTHOI'O CPEACTBA
AT n1a XpaHEHUS U TPAHCIIOPTUPOBKHU A30TA
OXJIAKAEHHOIO XKuaKoro (Ne OOH 1977).

Bsi6op 32 Bamu...

not need to purchase several nitrogen factories, and in
case of necessity it is possible to purchase one nitrogen
factory that will supply nitrogen to all the pumping
units. This allows for considerable savings when
purchasing a nitrogen fleet.

Such advantages broaden possible applications
of nitrogen equipment. The main disadvantage —
unavailability of liquid nitrogen in some regions —
is offset by the possibility to purchase a membrane or
stationary mini-factory to produce liquid nitrogen.

NOV FIDMASH has been successfully manufacturing
nitrogen vaporizing units with the productivity of up
to 85 m?/min (180K) since 2008. Such units embody
cutting-edge solutions that are applied by
NOV Company in its nitrogen units operating
worldwide.

Basically, the unit is implemented in the form of a
power module. The module consists of a welded frame
structure, heated operator’s cockpit with control panel,
Detroit engine, booster pump, high-pressure cryogenic
pump and vaporizer.

Pucynox 7 — Yemanoexa azommuas 6 0104HOM UCHOSIHEHUU
Figure 7 — Modular implementation of the nitrogen unit
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Pucynox 8 — Yemanoexa a3omuan na norynpuyene

Figure 8 — Nitrogen unit installed on a semi-trailer
8 8 The module has a roof and

side roll-down shutters to
protect equipment from
precipitation. Control panel
has all the necessary controls
and displays to operate
and monitor the unit. Most
frequently used cryogenic
valves are equipped with
electric drives that can
be controlled from the
operator’s cockpit.
Modular implementation
allows installing a nitrogen
unit on almost any vehicle
or using it as a stand-alone
station.
- - kT Nitrogen unit installed
on a semi-trailer has
permission for storage and
transportation of liquid
cooled nitrogen (UN 1977).

Pucynox 9 — Yemanoerxa asomnana na waccu M3KT
Figure 9 — Nitrogen unit installed on MZKT chassis

OCHOGHBIe mexXHUuYecKue XapaxmePUcmuKku a3omHuoii YCmano6Ku ucCnapumenisHozo
muna npou3eoocmea C340 «PHIAMAIIL»

So, you get to choose...
Main specifications of the nitrogen vaporization unit manufactured by NOV FIDMASH:

Maxcumansroe pabouee oaeneHue, Mlla / Maximum working pressure, MPa 69+1
TIPpoU3800UMENEHOCIL 1O 2A3000PASHOMY A30MmY (NPUECOCHHAA K YCAOBUAM AIMMOCPHEPHO20 OABIeHUA), M/ MUH,
Gaseous nitrogen productivity (normalized to air pressure conditions), m?>/min 85
— MAKCUMANBHARA, He boaee / Maximum 85
— MUHUMANHAS, He meHee / Minimum
Tabapumnsie pasmepol (O10Ka), Mm, He 6o.iee:
Module dimensions, mm (max):
— onuna,/ length 5200
; 2550

— wupuna / width

puna/ . 2600
— ebicoma / beight
Tonnasmacca, ke, He bonee / Total weight, kg (max) 9000
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OOOPYIOBAHUE: IKCITYATAIUA

Y3E/1 HAMOTKW TMBKOW TPYBb

A.M. BOJIKOB, Ha9aJIbHHK OTA€eaa cepBuca C3A0 «PHUIMAIIL>

DTOM CTATBEN MBI HAUMHAEM LIUKJI TyOIUKAII UL,
KOTOPBIN, KaK MBI HAZIEEMCSI, TIOMOXKET PELIUTD P
MNPAKTUYECKUX BOIIPOCOB U U30€KATh TUITHYHBIX
po67eM, BOZHUKAIOMIUX ITPU IKCIUTYaTAI[UH
ob60pynoBanusa NpousBoAcTBa C3AO «PHUIMAIID.

B niepByI10 Ouepenb JaHHBIN MaTEPUA OyIET UTHTEPECEH

CHELMAJIUCTAM, HENOCPEACTBEHHO IKCILIYATUPYIOIIUM

HaIle OOOPYJOBAHUE M UMEIOIINUM HE3HAYUTEIbHBIIN

OIBIT PAOOTHI HA HEM.

Cpasy XOTeJIOCh 6Bl AKIIEHTHPOBATh BHUMAHUE HA
HEOOXOUMOCTHU CTPOrOro COOMIOAECHUS TPEOOBAHU,
U3JIOKEHHBIX B PYKOBOZCTBE IO AKCILTYaTAIIUNA
KOJITIOOMHI'OBOI YCTAHOBKH, 4 TAKKE COOIO/ICHUS
MIOJTHOTBI U IEPHOAUYHOCTH IPOBEICHUS PEMIAMEHTHOT'O
TEXHUUYECKOT'O OOCTYKUBAHHSL.

Hanpumep:

* IIPOBEPKA JABJICHUA 3APAJKHA U TEPMETUYHOCTH
I'a30BBIX ITOJIOCTEN THEBMOTUJIPOAKKYMYJIATOPOB
WHKEKTOPA (BBINONMHAETCS IpU TO-1). HeBpimonnenue
JIAaHHOTO BU/IA PA0OT NPHUBOJUT K ITOBBIIIIEHHOMY U3HOCY
U BBIXOJy U3 CTPOS NOAIIUITHUKOB ETTU UHXKEKTOPA,
MIPEXJEBPEMEHHOMY U3HOCY IJIUT MEXAHU3MA
MIPHKMMA LIETTH, U3HOCY LENH, K JUHAMUYECKHM y1apaM
IIPH IPOBEJIEHHUH CITYCKO-TIOJ/bEMHOM ONEPAINH,

* [[EHTPOBKA }k€J1I06a HAIIPABJISIOUIETO (B UACAIIC IEPET,
Kaxaou CI1O). HeoTperynmpoBaHHOE MONMOXKEHNUE
JK€JI062 HATIPABJIAIOMErO OTHOCUTEIBHO OCH LIETTH
WHKEKTOPA BIUAET HA ITIOKA34HUA TATYUKOB HATPY3KUY,
BEJIET K YMEHBIIEHHIO PECYPCA TTOAIIMUITHUKOB LIETTN
WHKEKTOPA, YCKOPEHHOMY U3HOCY IJIUT MEXAHU3MA
IIPYDKUMA LIETTH, HETTOCPEACTBEHHO CAMOM T'MOKON
TPyOBL.

B gaHHOII cTaTbe 60s1ee oJPOOHO OCTAHOBUMCS HA
y371€ HAMOTKE I'HO6Ko¥ Tpy6s!I (I'T).

Mpbl He 6yIEM OCTAHABINBATHCA HA HA3HAYEHUN U
YCTPOUCTBE JAHHOTO y3J14, 4 PACCMOTPHM Ba’KHBIE
BOIIPOCHI €T'O SKCILTYATAIHN.

THUNIMYHON CUTYALEH JJIs1 IIEPCOHAJIA SIBJISIETCS
HEPABOTOCIIOCOOHOCTD U OTKA3 MEXAHN3MA
CUHXPOHU3AMH yriaaguuka I'T. TIpuarHON MOry T
CTAaTh HECKOJIBKO (PAKTOPOB. B IepByIo o4epeb 3TO
HEKA4YEeCTBEHHAA yKI4AKa ['T Ipy CMOTKE HOBOTO
OyHTa. Ha ;aHHOM 3Tane HeoO6XOAMa YKIaKa
MAaKCUM4aJIbHO POBHO IIEPBBIX TPEX CJIOEB TPYORL B ciryuae
HECOOJIIOJEHNS 3TOIO TPEOOBAHUS YKIAJKA CTAHOBUTCS
HEPOBHOI, U K IECTOMY-CEABMOMY CJIOKO ITIPEOOPA3YETCA
B TAK HA3bIBAEMYIO OOPO/AY, UTO B CBOIO OYEPEb MOKET
3aTPYAHUTH HAMOTKY BCETO O6'bEMA TPYObI HA OAPAOAH.
ITpu 5TOM BO BpEMS HOAbEMA OY PUJIBIIUK ITBITACTCS
KOPPEKIINEN BPYUHYIO KOMIIEHCHPOBATh HEZIOCTATKU
HEKAYECTBEHHOM YKJIAJIKU.

HammoMHuMM, 4TO MEXaHMU3M KOPPEKIUU CITYKUT TOJIBKO
JUISL KDATKOBPEMEHHOI'O PYYHOI'O YIIPABJICHU S YKJIAIKOU
TPYOBI M HE IIPEHA3HAYEH JIJIA IIOCTOSHHON PAOOTHL
ITpy 3TOM IPOUCKOUT MPEOOICHUE CHUIIBI TPEHUSA
MEXTY (PPUKITMOHHBIMU JUCKAMU C IBYX CTOPOH
3BE37JIOYKH, CKMMAEMBIMU TAPEIBYATHIMU NPYKUHAMU
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YCUINEM I'HJIPOMOTOPA MEXAHN3MA KOPPEKITHUU.
Bo BpeMs IITATHOM pabOTHI 3BE3/I0YKA BPAIACT BaJl
KOPPEKTOPA IOCPE/ICTBOM LIEMTHOH ITEPEAAYH OT
3BE37IOYKM HA Bay 6apadana I'T.

ITpu JOATOBPEMEHHO Pab0TE I'MIPOMOTOPA
KOPPEKTOPA IPOUCKXOIUT CPAOATBIBAHME (DPUKIITMOHHBIX
JIICKOB, U TIOCJIE JOCTHIKEHH I ONIPEICIEHHON HAPAOOTKU
MEXAaHHU3M CUHXPOHHU3AITUH IIEPECTAET BBIIOTHATD CBOU
pyHKIIIH. [TpH 9TOM 3BE37J0YKA CKOIB3UT IO IOCA/JOYHOH
BTYJIKE U IPOUCXOAUT HAI'PEB, KOTOPBIM MOXKET
MIPUBECTH K CBAPUBAHUIO 3BE3/I0UKU CO BTYJIKOM JTHOO
Pa3pyIIEHUIO BTYIKH BOOOIE. DPUKITMOHHBIE IUCKU
HAYMHAIOT U3HAMINBATHCS 3HAYHUTEIBHO OBICTPEE, BIUIOTH
JIO X pa3pyuieHus. IT0aToMy HEO6XOAHUMO COOIIONATH
cieyIouee: Npu OTCYTCTBUH BPAIEHUS BaIa MEXAHU3MA
YKJIQIKU B ABTOMATUYECKOM PEKUME IIPU BPAIICHUU
6apa6ana I'T HEOOXOAMMO BBIIIOJIHUTD OCTAHOBKY 1
PETYINPOBKY NPI>KUMA HAXKUMHOT'O JUCKA. BUubparus
BaJIa, IEPTAHUE JINOO 3AKJIMHUBAHUE HE IOTYCKAIOTCS,
TAK KAK 3TO CBUJIETEIBCTBYET O YPEZMEPHOM YCHIINU
3aKaTUs (PPUKITUOHOB. ITpH JAHHBIX IPOSBICHUSAX
0CIa6JI€M CTENEHD IIPYKUMA U [IOBTOPSIEM IIPOBEPKY
PpabOoThI B ABTOMATUYECKOM M PyYHOM pexumax. Ecnmu
KOPPEKILINA B PYYHOM PEXUME HE PAOOTAET, TO ITO
CBHJIETEJIBCTBYET O CIEKAHUU 3BE3/JOYKH C OIIOPHOU
BTY/IKOU. Heo6xoamMa pa3dopKa y3/1a CHHXPOHH3AUN U
3aMEHA BBIIIEANNX U3 CTPOS MEMEHTOB. C TEKYIIETO IOl
HAMM CTAIH IPUMEHATBCS BTYIKH HOBOIH KOHCTPYKIINH,
06€CTIEUNBAIONTNE YIIYUIIEHHBIE AaHTU(MPUKIIOHHBIE
CBOUCTBA.

TunmuaHOoM NPO6IEMHOI TOUKOM IPU IKCIUTYATALIIN
apngeTca nposeaenue TO sepmiora B45x70. Camasn
pacnpoCTpaHEHHAsA OMMNOKA — HEMTPABUJIbHAS YCTAHOBKA
MHOJUIUITHHUKOB U IEPETAKKA YILIOTHEHUI BAJIA BEPTIIIOTA.
1o pe3ynbraraM aHaIN3a IPEXKIEBPEMEHHBIX BBIXOZIOB U3
CTPOS BEPTIIOI'OB MHOI'OKPATHO OTMEYAJIOCH TPOBEACHUE
Pa3b0pKH BEPTIIOra C OTBOPAYMBAHHUEM KPBIIIKU
6€3 CHATHSA CTOIIOPHOI'O BUHT4, YTO BIIOCIEICTBUHN
IPUBOAUIIO K HEOOXOJUMOCTH 3AMEHBI KPBIIIKHA U
CTOIOPHBIX BUHTOB.

E1ie oiHOM TPOGIEMOT SIBIISIETCS JKEJTAHUE
MAaKCUMAJIBHO IIPOMAJIATD XKU3HDb (MEXY 3aMEHAMMN)
YCTAHOBJIEHHBIX YIUIOTHEHUH B BepT/ore. Kax rpasuiio,
3TO NBITAIOTCS CAEIATD HOPKATUEM TOPLIEBOU KPBIIIK.
OnHAaKO KOHCTPYKLIMA BEPTIIIOra HE NIPEAHA3HAYECHA [
3TOro. B BepTIore UMeeTCs ClIEIUAIbHOE OTBEPCTHE,
MNPEJHA3HAYEHHOE /I ONIPEJEIEHN LIEJIOCTHOCTHA
YIUIOTHEHUI. B ci1y4ae NOABJIEHUS TEYU U3 HETO
HEOOXOUMO IMMPOBECTU 3AMEHY MAKETA YIIOTHEHUH, 4 HE
MBITATHCA TTOJXKATD UX.

B cnepyromem HOMePE XKypHaJIa MbI IOAPOOHEE
OCTAHOBHUMCS HA OCOOEHHOCTAX IKCILTYATAIIUN OJIOKA
NPEBEHTOPOB, FTEPMETHU3ATOPA, UHXKEKTOPA. ©

Mol 20mM0BbL 0OMEEMLUNDL Ha 6CE B01POCHL, KACAIOULUECH
Kcnayamauu 060PYO08aHUsL NPOUEO0CMEA
C3A0 «PHIMAIL. 2Koem nucem no aopecy:
fidmashsales@nov.com
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XAPAKTEPUCTNKMN HAMBOIJIEE
PACNTPOCTPAHEHHDbBIX KOJITIOBMNMHINOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMM
Mpounssogutens

O06o3HayeHue

Knacc

Class

Waccn

[lBurartenb

MouwHocTb gBUratens, n.c.

MakcmmanbsHoe Tarosoe ycunme nHxekrtopa, kH

CkopocTb nogayu rmbkom Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@bapuUTHbIE pa3Mepbl, MM, He bonee

- ANVHa

- lULMPUHA

- BbICOTa

Macca nonHas, Kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLMKA O60py,£l,OBaHI/Iﬂ, T

*anIBe}J,eHbI AaAdHHbIe MO YCTAaHOBKaM, NOoCTaBJIeHHbIM B KOJin4yecTBe He MeHee ecaTun
N Haxogsuwmmcs B SKcntyaTauumnn.



MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

duamalu
Fidmash

MK10T

MK10T

Nerkunn

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

dugmatu
Fidmash Hydra Rig
MK30T -

MK30T
Taxenbiv

duamatu

Fidmash

MK20T

MK20T

CpegHum
Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

Hydra Rig

CpegHun

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

AM3-7511
YAMZ-7511
400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
Y1 2"
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 |bs

AM3-7511

(no otgensHomy 3akasy Caterpillar)

YAMZ-7511 option Caterpillar)
400

400 HP
270
60,000 lIbs
0,3-48
3-157
19,05-50,8
Ya"'-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

*Not less than ten units, currently being operated.

AM3-7511

(no otgensHomy 3akasy Caterpillar)

YAMZ-7511option caterpillar)
400

400 HP
270

60,000 |bs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no oTpensHomy 3aKkasy Ao 6 200)

18,000 ft (option20,300f1)

595"

100"

175"

59 000
130,000 lbs
10

22,000 Ibs

CUMMINS
CUMMINS
475

475 HP
270
60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"
40000
88,000 Ibs
15

34,000 Ibs




Oopaoomxa I1311 u 661306 nPUMOKa

C 3aKauxou a3oma 6 CK6AINCUH)

U.B. Bopouiuno8, 2enepanvroiii oupexmop, [Ipomvuunernnasn epynna <Iezac»
A.B. IOpves, kommepueckuii oupexmop, [Ipomovuunennasn pynna <Iezac»

Mepep 3anyckom ckBaXKMHbI U3 6e38enCcTBUS MPOBOAMUTCS ee OCBOEHUE — MPOLLeCcC, OCHOBHOWM LIEeNbIo
KOTOPOIO CIY>XXWUT BbI3OB NMPUTOKA M3 Nnacta. ¢ eKTUBHOCTb OCBOEHUsI obecrneyrBaeTcsi Co3gaHMeEM
AEenpeccmm Ha NIacT NyTeM CHUXEHUSA MTMAPOCTAaTUYECKOrO AaBNIeHUs 3a CHET 3aMeLLeHNs CTonba
XXMOKOCTU B CKBaXXMHE BOJOBO34YLLIHOM CMeChto. [1ng onTMMM3aLmMm NpoLecca OCBOeHUs CKBaXKMH
LenecoobpasHee UCMONb30BaTh a30THbIE TEXHONOMM € 3aKa4YKOM CKaToro a3oTta npu 6onbLumx, Yem
Ha CKBaXXMHax-AOHOpaXx, gaBneHusx. NprmMmeHeHe a30THOM TEXHOJIOMMM NO3BOJIET COKPATUTh CPOKM
OCBOEHMS B 3-5 pa3 1 nony4nTb 4ONONHUTENbHbIV NPUPOCT YreBoaopoaoB B npeaenax 10-20%.

TexHonornyeckun npoLecc OCBOEHUA CKBaXXMH 3aKto4aeTcd B TOM, YTO NyTeEM NMOCTENEHHOIO CHUXEHUA MITIOTHOCTU
HaXO,D,ﬂU.I,EI;ICﬂ B CKBa>XUHe XXNAKOCTU AOCTUIraeTCd CHUXXKeHne 3abonHoro AaBJieHNA N Ha4YNHAET BbIMOJIHATbLCA
ydnoBue NpuUToKa XnaKoCcTtn 13 niacra: P3ab < Pnn.

HEMMQHQHM@ azommwvix mexrono2uit TETAC

OTHBIE TEXHOJIOTUH IIPU OCBOEHUU CKBAXKUH MOT'YT IIPUMEHSTHCS B IBYX BADUAHTAX:

¢ B iepBOM CIydae 3aKa4Ka a30Ta IPOU3BOAUTCS B 3aTPYOHOE MPOCTPAHCTBO C IIEJIBI0 CO3/IaHUS OOIee INTyOOKOH,
IUIABHOUY U YIIPABJIAEMOM JEIIPECCUM.

* BO BTOpOM CiIy4ae 3aKa4Ka 430Ta IIPOMU3BOAUTCS B TPYOHOE IPOCTPAHCTBO NOCpeacTsoM HKT npu OTKPBITOM
3aTPyOHOM IPOCTPAHCTBE JIO IMTOTHOTO 3aMEMIEHU ra3oM nosoctu HKT, 3aTeM Ipu 3aKPBITOM 3aTPYOHOM
IPOCTPAHCTBE B 33/IAHHOM PEXUME U B PACYETHOM OOBEME 430TOM HACBIAETCS I1ACT (TpemuHa I'PIT), nanee
IIPOU3BOJUTCA OCBOEHUE, KAK U B IIEPBOM CJIY4aeE.

Ipu aHaMM3E PUNUIECKON 3(PPEKTUBHOCTU 3AKAUYKU A30T4 B OOBOTHEHHBIH I'A30BbIN IJIACT CJIEAYET UMETH B
BU]Y, YTO U3BJICYEHUE 3AMEMICHHOIO I'a34 — JIUIIIb OJ{HA U3 LIEJIEH 3TOTO METOAA BO3ICUCTBUS HA IIACT. Kpome
BBITECHEHU S 3AIEMJICHHOI'O YIVIEBOJOPOJHOI'O I'd34 3AKAYKA 430T4 IIO3BOJISIET BBITECHUTD YACTh CBOOOJHOI'O I'd3a
13 HEOOBOJHHUBIIEHCS OOIACTH IIJIACTA, A TAKKE O1aro/1apst HOAIEPKAHUIO JABICHHS CTA0WIN3UPOBATH (DOH/T
JOOBIBAIOIINX CKBAXKIH, 3AME/JIASA UX OOBOAHEHUE M COXPAHSAA IPOAYKTUBHOCTD. DTO HEOOXOANUMO YYHUTHIBATH IIPH
OLICHKE YZIEJIBHOI'O PACXO/A 430TA HA JOOBIYY 3aIEMIEHHOTIO I'a3a. [IpuMEHEHNE a30THOM TEXHOJIOI'MH [IPUBOJUT
K COKPAIIEHUIO CPOKOB OCBOEHH S CKBAKUH B 3—5 Pa3, JOIOJIHUTEIBHOMY IIPUPOCTY YITIEBOLOPOAOB Ha 10—-20%
34 CUET JJONOJHUTENBHON OYUCTKH TPEMUHEL [ITAHHAS TEXHOIOT U HAanboJsiee 3(p(PEKTUBHA C UCIIOIb30BAHUEM
YCTAHOBKH 'MOKOU TPYOBL

HeMaoBaXHO, UTO IPOU3BOICTBO I'A3000PA3HOTO 430Ta IIPEACTABIISIET COOOM IKOIOTMYECKU YHUCTHII IPOLIECC:
B KAYECTBE ChIPbs UCIOJIb3yETCA ATMOC(EPHBIN BO3/1yX, 4 KOHEYHBIE IIPOAYKTHI (A30T U KUCJIOPO/T) — HEU3MEHHBIE
10 XUMHYECKOMY CTPOEHUIO COCTABIISIOUINE UCXOAHOT'O IIPOAYKTA.

Obopyoosarue ons oopadbomxu 11311 u 3axauri a3oma 6 CKEANCUHY

HCrI0/1b30BaHUE JAHHOM TEXHOJIOT MU TTOAPA3YMEBAET UCTIONb30BAHNE HAJIEKHOI'O, OTBEYAIOIIETO BCEM
YCTAHOBJIEHHDBIM TEXHUYCCKUM TPEOGOBAHUAM, MOOUIBHOT'O, CAMOXOJHOT'O I'A30BOI'O KOMIUIEKCA JI/ISI 3aKAYKHU I/IHCpTHOI/I
ra3oBoU cmecH B [13IT He(TAHBIX, FA30BbIX U I'A30KOH/ICHCATHBIX
CKBAXXUH.

CaMOXOIHBIE A30THBIE KOMIIPECCOPHBIE CTAHIIUH THa TTA
IPEAHA3HAYEHBI [J14 [IOyYEHN A THEPTHOM ra30BOM CMECH
Ha OCHOBE 430Ta U3 ATMOC(EPHOTO BO3/1yXa U €T'0 IMOJAYH IO
JaBneHueM B I13I1 He(OTAHBIX, FA30BbIX U I'A30KOH/ICHCATHBIX
CKBaKHAH. CTAaHIIUM BKJIIOYAIOT B CEOA CAMOXOAHBIE ITACCH
MOBBIIEHHON ITPOXOAMUMOCTHU, HA KOTOPBIX PA3MEIEHbI
JIU3EJIbHBIN TPUBOA KoMIIpeccopa (AM3, Deutz, Caterpillar u gp.),
THOPUIHEBOH, ONIIO3UTHBIN KOMIIPECCOP COOCTBEHHOI'O
IIPOU3BOJCTBA UJIM BUHTOBON KOMIIPECCOP BEAYIIIUX
MPOM3BOIUTENIEN MUPA, TA30PA3AETUTENbHBIN GJIOK HA OCHOBE
MOJIOBOJIOKOHHBIX MEMOPAH, KOMITJIEKT COEJUHUTEIBHBIX TPYO
Ha OOIIYIO JUIMHY 10 25 METPOB, PACIIONIOKEHHBIN B 3a/THEN
YACTH YAJTUHEHHOH IIJIAT(POPMBI M1 6JIOK aBTOMATHKH CTAHIINY, Camoxoonas asommo-Kxomnpeccopran cmanius TTA
06ECTICYHBAIONTHIT KOHTPOIb 34 €€ PAGOTON, ABAPUITHYIO 3amuTy, — /dwaccu YPA
CUTHAJIM3ALNIO ¥ OCBEIIEHHE ITYJIBTA YIIPABJICHUA
U IOJKATIOTHOT'O IPOCTPAHCTBA.

J1s ra3opasfenenus B CTaHIuAX TTA NCIIONb3yeTC s TEXHOIOT U, OCHOBAHHAA HA IIPUHITAIIE MEMOPAHHONU
cenapanyy. OHa IPEATIONATAET ITOJyYEHUE MHEPTHOM I'Aa30BOI CMECH HA OCHOBE 430Ta C KOHIIEHTpaner 90-99,5%
HEMOCPECTBEHHO HA MECTE SKCIUIYATAIIMHI U3 ATMOCHEPHOr0O BO3/IyXa CTAHIIUH Py Temrieparype ot — 60 °C no +45 °C.

IIpruMeHeHne MEMOPAH BBICOKOM CEJIEKTUBHOCTUA YMEHBIIAET OOIIEE KOJIMYECTBO MEMOPAHHBIX MOIYJIEL,
YCTAHABIUBAEMBIX B CTAHLIMU, YTO IOJIOKUTEIBHO CKA3bIBAETCA HA KOMIIOHOBKE CTAHIIUH, B YACTHOCTH, YIYYIIEHUN
MO/ XO0B K OCHOBHBIM Y3JIaM U aTPETATaM, IHOBBIIIEHUY KA4ECTBA OOCTYKMBAHUSA CTAHIIMHA. KOHCTPYKTOPBI KOMIIAHUN
MOCTOAHHO IIPOBOAAT PA6OTY MO YIYYIIEHUIO XAPAKTEPUCTUK U ITOBBIIIEHUIO (DYHKIITMOHAJIBHBIX BO3MOKHOCTEN
CaMOXO/JIHBIX 230THBIX KOMIIPECCOPHBIX YCTAHOBOK (CM. «OTIIMYUTENBHBIE XAPAKTEPUCTUKHN CTAHIINI THIIA TTA»).
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(%4
OMmansumensvobLe Xapaxmepucmurxiu cmanyutl muna 11A:
* IOBBIIIEHHAA YUCTOTA 430T4 HA BBIXOJE, pEryIupyemas ot 95 1o 99,5%;
* IIPOU3BOJUTENBHOCTD CTAHIIUMA COCTABIIAET OT 5 10 40 KyOOMETPOB 430TA B MUHYTY;
¢ NTABJICHUE 230T4 HA BBIXOE CTAHIIMU BO3MOKHO B IMATIA30HE OT 5 70 400 aTM™M.;
* PEAIN30BAHA BO3MOKHOCTD PETYIHPOBAHNA IIPOU3BOAUTEIBbHOCTH OT 50 10 100%;
* OIITHMHU3UPOBAHA KOMIIOHOBKA HABECHOI'O OOOPYAOBAHMS IS OOJIEE JIETKOI'O OOCIY>KUBAHUS CTAHIIU;
* IIPOBE/ICHA MOICPHU3ALIMS KATIOTA C TEIJIO- M 3BYKOHU3OIAIUCH;
* MHKPOIIPOLIECCOPHASA CUCTEMA ABTOMATUKH OOECIIEYNBAET BO3MOXKHOCTB KOHTPOJIS ITPU YAATIEHHOM JOCTYVIIE;
* MOJEPHU3UPOBAHHAA CUCTEMA OXJIAKIECHUA IU3ENA U KOMIIPECCOPA ITO3BOJIAET CTAHIIUM PAOOTATH C H0JIee

BBICOKMMU (HU3KMMM) TEMIIEPATYPAMHN OKPYKAIOMIEM CPE/bL;

* YBEJIMYEH PECYPC PAOOTHI KOMIIPECCOPA 34 CYET MHHOBAITUOHHBIX PEMIEHUN B CAJIbBHUKOBBIX YINIOTHEHUAX

WIMHPO-TIOPIIHEBOM I'DYIIIIBL, KJIAIIAHOB C pecypcoM 5000 4acoB u 6071€e¢;

* YBEJIMYEHHBIE TOIIUBHBIE 6aKU OT 800 10 1200 IMTPOB HABECHOM YCTAHOBKU TTA (24 yaca pabOThbL);
* OJOIPEB NOAKATIOTHOI'O IPOCTPAHCTBA CUCTEMOIT Webasto.

HoBble KOHCTPYKTOPCKHE PEMIEHUS U IIPONU3BOACTBEHHBIE BO3MOKHOCTHU CYIIECTBEHHO PACITHPHIIA
HOMEHKJIATYPHBIH psiji IPOU3BOAMMBIX 230THBIX KOMIIPECCOPHBIX CTAHITUI. Barogaps riryboKoM MOJIEPHU3AI N
CaMOro KOMIPECCOPA, MPH OAMHAKOBBIX MACCOBBIX ITOKA3ATENAX MO OTHOMIEHUIO K AHAJIOTAM U IPEAIIECTBEHHUKAM
craniuu TrMa TTA UMEIOT MEHBIITHE TA6APUTHI B GOJIEE BBICOKYIO MPOU3BOAUTEIBHOCTD IO A30TY (haKTHUIECKU Ha 60%

IIpaxmurxa

ITpOBEAEHHbIE UCIIBITAHUS ITPEJIOKEHHON CAMOXOHOH a30THOM KOMIIPECCOPHOM CTAHITHUU IO 3AKAYKE
ra3006pa3Horo a3oTa B I13IT HE(PTAHBIX, FA30BBIX 1 I'A30KOH/ICHCATHBIX CKBA’KMH B IIOJIEBBIX YCIIOBUAX ITOKA3AJIH,

YTO TEXHUKO-IKCILTyaTALIMOHHBIE XAPAKTEPHUCTHUKUA CTAHIIAN ITO3BOJIAIOT 3AKA39HUKY HA MECTE BBIIIOTHATD BEChH
CHEKTP 3374, CTOAIMMX Iepe; HUM. CaMOXO/IHBIE a30THBIE KOMIIPECCOPHBbIE CTAaHIMU TUIA TTA peKOMEHJOBAHbI
PocTexHag30pOM K IPUMEHEHUIO ITPU Oy PEHUH, OCBOCHUH, SKCILIYATALIUU U PEMOHTE I'A30BBbIX M HE(PTAHBIX CKBAXKHH,
PEMOHTE, UCTIIBITAHUH U OYHCTKE TPYOOIIPOBOAOB, NOXKAPOTYIIEHUH B NU30JTUPOBAHHOM IIPOCTPAHCTBE OYAra Ioxapad,
4 TAKKE IIPU NPOBEICHUU JPYTUX TEXHOJIOTMUYECKHUX ONEPAITUH B HE(PTEra30/I00BIBAIOIIEH ITPOMBIIIEHHOCTH

(8 coorBercTBUU C [16 08-624-03. IIpaBuia 6€30MaCHOCTH B HEDTIHOM U I'A30BOL ITPOMBIIIJICHHOCTH, I1. 1.5.13).

P cTaHnil HE UMEET AaHAJIOTOB ITO CBOMM PA00YHUM XAPAKTEPUCTUKAM, KOMIUIEKTAILIMHA X BO3MOXKHOCTHA
TPAaHCIOPTHUPOBKU. B paMKaX NOBBIINIEHMS 6€30I1ACHOCTH PA0OTHI HA HEPTENPOMBICIOBBIX OOBEKTAX IIPEIATAEM
HE(PTEAOOBIBAIOIINM KOMITAHUAM IIPOBECTU MOAEPHU3ALTNIO CYIIECTBYIOIMNX KOMIPECCOPHBIX CTAHIIUI B
KOMITPECCOPHBIE CTAHIM TUIA TTA [UIs TOTydeHUA U3 ATMOC(HEPHOT'O BO3AYXA HHEPTHOIM IA30BOA CMECH Hd OCHOBE
430Ta U OAAYHU €TO MO/ JABICHUEM.

O Komnaruu

KpacHozapckuii KOMIIPECCOPHBIN 3aBOJ, (BXOAUT B [IpoMblniuieHHYIO rpyniny «I'ETAC») yCIEMHO 3apEKOMEHIOBAI
cebs KaK HaIEKHBIA IIPOU3BOAUTEND CAMOXOAHBIX A30THBIX KOMIIPECCOPHBIX CTAHIUN TUIA TTA 111 HyXK ]
He@TEra30BOM OTPacan. OHU MOI'YT ObITh UCIIOJTHEHBI HA BBICOKOIIPOXOAMMBIX mmaccu (Kamas, KpA3, Ypai, M3KT,
Scania, Mann), caaskax, IPUIIENAX, 4 TAKXKE B 6JIOYHO-MO/YIbHOM UCIIOJTHEHNUU B CTAH/IAPTHBIX 20- 1 40-(yTOBBIX
MOpCcKUX KOHTeHHEPaX. OO0 «TEI'AC»> BBICTYIIA€T O(PUITUATIBHBIM IOCTABIIUKOM 3TOMH IPOAYKIIUH, B YACTHOCTH,
OCYIIECTBIAET ITOTHBIA IIUKJI IPOU3BOACTBA OT KOHCTPYKTOPCKHUX PA3PA6OTOK IO CEPBUCHOTO OOCTYKUBAHUA
U MOJEPHU3AIUH BO3YIIHBIX KOMIIPECCOPHBIX CTAHLIMHI 1107, 230T. B IIpoMblieHHYIO rpyny «IETAC> noMuMO
OO0 «KK3» Tak:Ke BXOJUT PsiJi COBPEMEHHBIX NPEATIPUATHN, 3aHUMAIOIMMNXCSA CEPTU(PUKAIIUEN TOBAPOB U YCIIVT,
U3TOTOBJIEHUEM SHEPrO3(MMEKTUBHBIX CBETOAMOAHBIX JIAMII, IIPOU3BOACTBOM dBTOHOMHBIX 9HEPIOYCTAHOBOK,
CTPOUTEJIbHAS U HE(PTECEPBUCHAS KOMIIAaHUN. IMEIOTCSI CEPBUCHBIE TOApa3aeaeHus B Cypryre 1 HOBOKy3HEIIKE,
NPEACTABUTE/ILCTBO B MOCKBE.

«TEFAC», «Terac» - BMmecTe B Oyayuiee!
r. KpacHopap,

yn. Mockosckas 77, og. 211,

Ten.: +7 (861) 299-09-09, - ' ' ' 3
88007770909

dakc: +7 (861) 279-06-09 .\

info@tegas.ru www.tegas.ru

Tocemume cmeno Hawell kKomnaHuu Ha soicmasre dHEDTH H IA3-2013»/, 20poo Mocksa, cmerno E-301.
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hob-bit™: maneHbknit repom
60bLWINX NPOEKTOB

*hob-bit

Boicokan 3¢deKTMBHOCTL NATUAONACTHLIX 40NOT BOALLIOro AvameTpa Tenepb npea-
CTaBieHa B NlHelke gonot manoro guamerpa hob-bit™. Bnarogaps HoebiM TexHoNO-
rvueckum pewenmam, gonota hob-bit™ ogHospemerHo obecneunBaroT mexaHuyec-
KYH CKOPOCTE YETLIPEXNONACTHBIX A0A0T W YNPaBNAEMOCTE WECTUAONACTHBIX,

Nuneiika guametpos ot 123,8 ao 155,6 MM OTKpbIBAET BO3MOXHOCTE NOAObpaTh
Tunopasmep gonot hob-bit™ gna noboro npoekTa, npegycmarpuBatowero Gypeque
XBOCTOBWKa wav Bokoeoro cteona. fna paboTel B choxkHbix paspesax gonota hob-bit™
xomnnerTyrotca PDC npemuym-knacca.

Honota hob-bit™ — camoe manoe, YTo Mbl MOXEM caenate ans Bac!

Mpurnawaem noceTuTs Haw cred Ha eeictaske MIOGE/Hedreras-2013.

Mockea, SkcrioueHTp, nasunsoH Net, 25-28 uioHA.

NBYPCEPBUC OTkpuiToe aKymoHepHoe oblecTso

«HayuyHo-npon3isogcTEeHHOE NpegnpuaTue «bypcepencs

YenewHeld nyTs 450065, Poccwn, PE, 1. Yda, yn. Ceoboawl, 86/2, afa 124
K Heapam! T/ (347) 292-59-77 (MHOrOKaHaALHLIA)
mail@burservice.ru

www.burservice.ru



Hob-bil: yeepeHHocms
NPUHOCUIN )CNex

«BprQPGMC» B8bIBOOUNT HA DUIHOK YHUKAJIGHYIO KOHCIMPYKUUIO

NAMUSONACITHBLX O0JI0M MAJI020 OUAMENDA.

FIBYPCEPBWC

JIABHOU OCOOEHHOCTBIO NIPE/JIATAEMBIX

JIOJIOT SIBJIETCS UX YHUBEPCAJIBHOCTD. Kak

PABUJIO, XAPAKTEPUCTUKHN TPACKTOPUU
XBOCTOBUKOB U OOKOBBIX CTBOJIOB OIPEJICISIIOT
TpeO6OBAHUS K JJOJIOTAM, KOTOPBIE MOXKHO CUUTATh
OCHOBHBIMU. [Tpu OypeHunu paga npoduien
IVIAaBHBIM KpUTEPUEM 3(P(PEKTUBHOCTH SABIAECTCS
BBICOKASI MEXAHUYECKASI CKOPOCTb, 1J1s1 APYTUX —
BBICOKASI YIIPABJISIEMOCTD, ITIO3BOJISIONIAS
obecrneunTh NPOEKTHYIO TpaeKTopuio. Ho
4aIIe BCETO TPEOYETCA YAUHOE COUETAHUE
CKOPOCTH OYPEHUSI U BO3MOXKXHOCTU YIIPABJICHUS
TPAEKTOPHUEN, TO €CTh TA CAMasl yHUBEPCAJIBbHOCTD,
KOTOpPAsl yIIOMHWHAJIACH BHIIIIE.

Honota hob-bit™ yrayHo coyeTaror B ce6e
CKOPOCTHBIE MMOKA3ATEIU YETHIPEXJIOMACTHBIX
JIOJIOT U BBICOKYIO YIIPABJISIEMOCTD
IIECTHUJIONACTHBIX (PUCYHOK 1).

o nosinenus 10101 hob-bit™ ycriemnasx
KOHCTPYKLNH NATHUIONACTHBIX JOJIOT MaJIOr'O
JIUMETPA, TPOU3BOAUMBIX B POCCHH, HA PBIHKE
He 6bU10. [IpeaaraecMas IMHEHKA 10JI0T CO3/1aHa
C UCIIOJIb30BAHUEM Ps1/1a OPUTUHATBHBIX
TEXHOJIOTHYECKUX PA3PA6OTOK, KOTOPbIE PAHEE
HOATBEPAUIN CBOIO BBICOKYIO 3(P(PEKTUBHOCTD.
Kopryca 1oJI0T UMEIOT CIOKHYIO TEOMETPUIO,
06€ECTIEYNBAIONTYIO OIITUMH3AITHUIO IPOMBIBKU
pu3a601HOI 30HBL, MOJICTTUPYEMOH C BBICOKOU

TOYHOCTBIO OPUTHHAIBHOI ITporpaMmmor hymod™.

Pacnipenenenue (pyHKIITMOHAJIBbHON HAT'PY3KH HA
PE31IBI PA3TUYHOTO IUAMETPA, YCTAHOBJICHHBIE

H4 OTHOM JIONIACTH, IO3BOJISIET COXPAHATh
BBICOKYIO CPEJHIOIO MEXAHUUYECKYIO CKOPOCTh
PU NPOXOXKJCHUU NPOMNIACTKOB U CMEHE
TEXHOJIOTHYECKUX PEKUMOB. DTO KOHCTPYKTHUBHOE
pemenue ¢ 2011 roga BOMJIOMIAETCA B TOIOTAX
auaMmeTpamu 215,9-220,7 MM, CEpUAHO
BBIITYCKA€MBIX I1OJ] MAPKOH cutmix™. KOHEeYHO,
HEOOXOANMO OTMETUTD, UTO KOHCTPYKIIHS JOJIOTA
COOTBETCTBYIOIIUM OO6PA30M COATAHCUPOBAHA.

Haspanue «hob-bit> (h.o.b. — high offshoot benefit,
bit — TOJIOTO, YTO BMECTE NOJAPAZYMEBAET «IOJIOTO JJIA
BBICOKO3((PEKTUBHOTO 6ypEHUA GOKOBBIX CTBOJIOB) OBLIO
PEMEHO 1ATh HOBOU JIMHEKE JOJIOT MTOCJIE YCIIENTHON
anpo6ay B pAMKAX COOCTBEHHBIX CEPBUCHBIX
OPOEKTOB. OJJHAKO, IS TOATBEPKACHU S BBICOKUX
K4a4ECTBEHHBIX IOKA3aTEJIEN, TPEOOBAIACH OLICHKA
CIIELIMAJIMCTOB HE3ABUCUMO CEPBUCHOM KOMIIAHUU.

B KOHIIE MUHYBIIETO rofid COINIACHUE HA IPOBEICHNE
anpo6anuu fonora BS-123,8 SD 513-001 B yC/10BUAX
[TpHO6GCKOM I'PYIIIBI MECTOPOXKIECHUH ObLIO ITOJIYYEHO
oT koMniaHuu IDS-Drilling. Pe3ynbraTel 6ypeHus nsaTu
Pa3IUYHBIX MTHTEPBAJIOB IIPHUBEEHDI B TA0IULIE 1.

=
1]
g 8
g % || YeTeipax
e @ || nonacTHeie
g e e e
% o WecTu
= £ | NonacTHoIe
= Lot ST
z
HW3Kan BbiCOKanA
YnpaenaemocTs

Pucynox 1 — 3asucumocmu KkauecmeenHblx noxka3ameneti om
KOHCMPYKMUBHBLX OCOOEHHOCm el O0N0M MA02Z0 ouamempa

Taoauua 1 — ITokazameau mexanuueckoi
ckopocmu BS-123,8 SD 513-001

. Bpemsa Mex. VienbHbIN
Ne Hurepsan | IIpoxoaxa, 6yperus, | ckopocTs, e Tun
CKBAKUHBI | 6ypeHus M M M/ pacTsopa B3
TIPTT-
2402 | 2130-2809| 679 120,5 563 | 110-125 [ A0
4200 | 2311-3301 [ 990 129 767 | 1,10-1,22 ggg’é
104 | 2468-3101| 633 103 614 | 1,10-135 é‘&yé
7373 |2038-2687| 649 90,5 717 | 1,10-1,32 111;3%;1-
6783 |2386-3051| 665 106 627 | 110-112 111;357;1-
Hroro 3616
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O6OpPYOBAHNE

HecMOTpst HA pa3/inyHbIe TPOPUIN OOKOBBIX NPOTAKEHHOCTBIO 894 M HA IEPBOM CKBAKMHE
CTBOJIOB, TUIIBI IPUMEHSEMBIX 3400MHBIX ABUTATENECH U OBbLIa IOJTyY€HA CPEAHSAA MEXAHUYECKAS
XAPAKTEPUCTUKU OYPOBOTI'O PACTBOPA, MEXAHHUUECKASA CKOPOCTbD 7,2 M/4.

CKOPOCTB Ha BCEX OOBEKTAX IPEBBICHIA MUHHMAJIbHBIA Heo6x0aumMo OTMETUTD, UYTO JJIUTEIBHOMY
[TOKA3aTECJIb, YCTAHOBJICHHBII 3AKA3UUKOM, — 5,6 M/d. COXPAaHEHUIO PAOOYUX PECYPCOB JOJIOT,

1o CBOMM 3HAYEHUAM CKOPOCTDb OYPEHUS oTpaboTaHHbIX KoMnanuer IDS-Drilling, BO
COOTBETCTBYET CPEIHUM IIOKA3ATEIIAM MHOT'OM CITOCOOCTBOBAJIO BBICOKOE KA4ECTBO
YETBIPEXJIONACTHBIX JOJIOT B 3TOM PETHUOHE, «OKOH», BBIDE3AHHBIX B OOCAJHON KOJIOHHE
4 YIIPABIAEMOCTD JOJ0TA HE OTIIUYACTCSA OT KoMItaHuen «bypcepsuc-3bC». B pesynbrare,
AHAJIOTMYHBIX XdPAKTEPUCTUK IIECTUIONACTHBIX OTCJIEKUBAEMBIE JOJIOTA UMEJIU TOJIBKO
KOHCTPYKLUMI. CTOUKOCTD JOJIOTA U 3JIEMEHTOB €CTECTBEHHDIN N3HOC BOOPYXeHUs. Ha prcyHKe
BOOPY’KEHU I OKA34/14Ch TAKXKE HA BBICOKOM YPOBHE. 3 IpeACTaBIEHB] (pOTOrpadun J0J0TA OCTE
EcrecTBEHHbBIN U3HOC PE3LOB IIPAKTUYECKU HE CYMMAapHOU NPOXOAKHU 2302 M (TpU UHTEPBAJIA).
OKA3aJI BIUAHNA HAd CKOPOCTHBIE ITIOKA3ATENN. B TO XKe ITapannenpHO € padoTou Ha [Iprno6CKOI rpynme
BpeMs, CPABHEHUE C OTPAOOTKON MECTUIONACTHBIMUA MECTOPOXKIEHUH IIPOILIO BHEAPEHUE JOJIOT
nonoramu BS-123,8SD 613-001, KOTOpPbIE AKTUBHO hob-bit™ puamerpamu 122-155,6 MM B HOsIGPbCKOM
IIPUMEHSIOTCS B 9TOM PETMOHE, IIOKA3bIBAET PETUOHE, B PAMKAX CEPBHUCHBIX JJOT'OBOPOB
3HAYUTEJIbHOE IIPEUMYILIECTBO HOBBIX ITATHIONACTHBIX «BypcepBuca». Kpome Toro, 4o10ra, OCHaIEeHHbIE
JOJIOT. Pa3HUIIA B MEXAHUYECKON CKOPOCTH JOJIOT pe3LaMu NPEMUYM-KJIACCA, YCIEITHO OTPAbOTAIN
hob-bit™ Haryisa/JHO IpeCTaB/IEHA HA PUCYHKE 2. B KAPOGOHATHOM pa3pe3e Ha CKBAKUHAX PsJId

CoBmecTHas pabora ¢ komnanue IDS-Drilling MECTOPOXACHUN Ypano-IIoBoskba. B CamapcKoi
10 AIIPOOAIIMH AHAJIOTUYHON KOHCTPYKIIUHU I0JIOTA 06J1acTU NIpu 6yPEHUHN B KAPOOHATHOM pa3pese
auamMeTpom 126 mm BS-126SD 513-001 Takoxe nonotom BS-126SD 513-101, OCHAIIIEHHOM
npouuia ycnemxo. [Ipu 6ypeHnn 60KOBOrO CTBOJIA pe3LaMu NPEeEMUYM-KJIACCd, ObLIO IPOOYPEHO

176 M CO CpeIHEH CKOPOCTHIO 2,6 M/4. [10 MHECHHUIO
34KA34MKA, /I UMEIOINXCS YCJIOBUU OYPEHUS —
3TO XOPOUIUI PE3YIALTAT, IPEBOCXOAAIINI CpEAHUE
3HAYECHUSL.

B Gimkariiiee Bpemsi B inHerke qosot hob-bit™
OyAyT IPEACTABIEHBI JOJIOTA, 4JAIITUPOBAHHBIE
JULA IIPUMEHEHUSI C POTOPHBIMH YIIPABIAEMBIMU

T
Wi BS 123,850 513001 fhob-bit)

Lt}

§ cucremamu — PYCamu.
s B 3aK/IIOUEHHE XOYETCH CKA3aTh, YTO
i L S _ Haszpanue hob-bit™ necryyalino HAOMUHAET
I Wi 11 O <«IIOJIyPOCIUKAX> U3 U3BECTHDIX IPOU3BEACHUM
. e Fie - % 230 ¥ e 0 s

Jxona Ponansaa Pyana Tonkuena. Ilpejnaraemole
JIOJIOTA, HECMOTPS Ha CKDOMHBIE PA3MEPBHI, IO
CBOEH 3(PPEKTUBHOCTU U 3HAYUMOCTHU PEJYIBTATOB
HUYYTb HE yCTYMAIOT KOHCTPYKILUSAM OOJBIIETO

Ty Bt ST EPaAra Dy DEsanl i LRV, W

1-con, Ne5333; 2 - cem. NeTAT3

Pucynox 2 — Cpasnenue mexanuueckoi Cckopocmu
PasauunvLx KOHCMPYKUUiL 0or0m nuamerpa. ©

Koa nasnoca: 0-0-NO-A-x-In-RR-TD

Pucynox 3 — Cocmoanue oonomaBS-123,8 SD 513-001 nocae ompabomxu na mpex ckgancunax (2302.m)
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Gas Piplines, Receiving Station and Storage Infrastructure
June 26th-27th, 2013 | DoubleTree by Hilton Beijing, China

Why This Event?

China's natural gas industry has entered the "golden” period of development.

According to China's Tweifth 5-year plan, demand for natural gas will reach 300 billion cubic meters while LNG production
capacity will reach 240 billion cubic meters by 2020. During the twelfth 5 years, China is going to build 44,000 km new
natural gas pipeline (including Extension), new trunk pipeline transportation capacity of approximately 150 billion cubic
meters per year; 81.1 billion RMB will be invested in the Gas Storage construction; about 22 billion cubic maters of gas
storage tank, 9% of the total consumption. Mainline such as C-line and D line of the Central Asia Gas Fipeline, eastem
saction of Second West-East Gas Pipeline, and Third West-East Gas Pipeline will be built accordingly,

Gas Infrastructure China Summit 2013 (GIC2013) focused on the state of China's ongoing gas transportation and storage
projects as well as their equipment and service needs, With over 180 attendees the event included major gas companies,
power companies, and energy groups across China who came together to discuss the development of the most advanced
technology and to find the best solution providers,

Gas Infrastructure China Summit 2013 is looking for your parlicipation in Beijing, China!

Event At Glance

Updates on China Investment Policy

08:00-12:30 Gas piplines, receiving station and storage infrastructure »

Exhibition &

One to One

00T i Business Meati

14:00-17:30 Supply and Infrastructure Outiook to 2020 in Asia Euninass heetings

Ona to One

Busi Meeti
00:00-12:30 Eyes on China's emerging LNG source infrastructure plan S e
14:00-17:30 Gas piplines, receiving station and storage technology innovation




VBEJIMYEHUE ITOKA3ATEJIEN
[MTPOOYKTHUBHOCTU CKBAKMHDBI
[TOCPEJICTBOM JIOCTABKU TMBKUX
TPYB (KOJITIOBMHIA) HA 3ABOU
C TIOMOIIBIO CKBAYKMHHOT'O TPAKTOPA

INCREASING THE PRODUCTIVITY INDEX
BY REACHING THE TOE

Cmamuba npeoocmaesieHa komnanueti Welltec®
Courtesy of Welltec®

1993 ropy komnanuet Welltec® 6b11
B pa3padOTaH U YCIIEIHO UCMIBITAH
IIEPBBIN B MUPE CKBAXKUHHDBIN TPAKTOP

Well Tractor® 11 KOJIOHHBI THOKHUX HACOCHO-
xoMipeccopHBIX Tpyo (I'HKT), KoTOpBIi
TO3BOJISLI YBEJIMUUBATD [NIYOUHY UX CITYCKA U TEM
CaMBIM JIOCTUTATh 60JIEE BBICOKUX IOKA3ATEIEH
OPOAYKTUBHOCTH ITACTA.

TpaguIIMOHHO KUCJIOTHAS O6pa0OTKA BEICTCS
C TOM MAKCUMAJIbHOM ITTyOUHBI, KOTOPOX
JIOCTUTAET KOJATIOOHHT, OTHAKO 3(P(PEKTUBHOCTD
TAKOI'O METOA UHTCHCU(PUKAITUU TOOBIYU MOXKET
OBITB ITOBBIIIICHA, €CJIU OOPAOOTKY IPOBOAUTH
¢ 32604 nipu noAHSTHU THKT 13 CKBa>KMHBL
JIaHHBII HOAXO/] TAKXKE AKTYAJIEH U /I IPYTUX
BH/IOB PA0OT, B KOTOPBIX UCIIOJIb3YIOTCS
JKHUJIKOCTH, HATIPUMED, OUUCTKA, IPOMBIBKA U T.[I.

HecMoTps Ha TO, 4TO KONTIOOMHT SIBJISIETCS
JIOCTATOYHO PACIIPOCTPAHEHHBIM HHCTPYMEHTOM
BHYTPHUCKBAXKUHHBIX PA0OT, OH CTAJIKUBAETCS
C PAJIOM MEXAHUYECKHUX OTPAHUYEHUH B CHJIBHO
UCKPUBJIEHHBIX CKBAXKUHAX, YMEHBIIAIOMIX
IJIYyOHUHY €T0 CITyCKa. [Ipy ABUKEHNH IO
TOPU3OHTAJIIBHOMY YYACTKY CKBA>KUHBI
YBETUYHUBAIOTCS CUJIBI TPDEHHU S, KOTOPBIE
MOTYT BBI3BIBATH «ITOCaIKy» THKT. B kauecTBe
AJIBTEPHATUBBI CKBAXKUHHBINA TpakTOop Well
Tractor® 11st KONTIOOHMHIA UCHIOJIb3YETCH,
YTOOBI CO3/1ATh OCEBOE YCUIIHE, 34 CUET
kotoporo 'HKT gOCTaBISIOTCS JAJIbIIE IO
CTBOJIy CKBA>KHUHBL Y€M OO0JIBIIE TUIOPA3MED
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elltec® invented and deployed the world’s
; -x / first Coiled Tubing Well Tractor® in 1993
enabling operators to pull CT into the well

to extend the reach and improve operations. Being
able to reach total depth before stimulating makes
it possible to realize the full production potential
of the well providing a higher productivity index.
Traditionally, CT will bullhead acid from the point
of lock-up; however, the placement strategy can be
implemented more effectively by stimulating from
the toe while pulling the CT out of the well. This
is also true for other applications where fluids are
needed to be spotted such as cleaning, washing, etc.

Despite being a prevalent intervention method,
conventional CT faces a number of mechanical
limitations in highly deviated wells, limiting its
reach. The phenomenon, known as ‘lock-up’, is
brought on by frictional forces. As CT runs into
the well, drag continues to increase, the weight
begins to drop off, and finally the force of friction
overcomes the movement of the CT into the
well. As an alternative, the CT Well Tractor® uses
mechanical means to exert a force on the casing
or formation and pull itself and its payload deeper
into the wellbore thereby extending the reach of CT.
Increasing force comes from increasing the tractor
size, and/or the number of wheel sections. When the
required depth cannot be reached during pre-job
simulations, a CT tractor should be considered.

Welltec® offers a number of CT Well Tractors,
218, 212 and 318. Recently the 218 version has been



Copyright: Welltec®

TPAKTOPA HU/UIU KOJIMYECTBO KOJIECHBIX

CEKIIUI, TEM OOJIBIIEE YCUIUE OH PA3BUBAET

B CKBaKHHE. EC/IN IpEIBAPUTEIBHOE
MOJIEJIMPOBAHUE BHYTPUCKBAKUHHBIX
onepanuii ¢ ucnonbzoanuem F'HKT nokas3eiBaet
BO3MOKHOCTB HEIOXOZA IO HY>KHOU ITTyOUHBI,
TO PEKOMEH/IYETCS UCIOIb30BATh CKBAKMHHBIN
TPAKTOP A1 KOJNTIOOWHTI 4.

Komnanus Welltec® nmpeaiaraeT HECKOIbKO
THUIIOPA3MEPOB CKBAXKUHHBIX MAHUIYJISTOPOB
Well Tractor® qyia THKT — 218, 212 1 318. HegaBHO
MO/jieJIb 218 65112 yCOBEPIIEHCTBOBAHA /IS
BO3MOKHOCTU OOECIIEUECHU S PAOOTHI B TAH/IEME
U3 IBYX TPAKTOPOB (JaHHAS ONLIUA ObLIA IO
3TOTO JOCTYIIHA TOJIBKO A1 THIIOPA3MEPOB
212 u 318) a1a CO34aHUA TOIIOTHUTEIBHOI'O
TATOBOTI'O YCUJIUS. DT4 KOMIIOHOBKA ObLIA
pa3paboTaHa O] 3aKa3 J1s1 OGHOI'O U3 KIUEHTOB
Ha bimkHeM BocTOKe M yCIIeHO NPUMEHACTCS
JU1A yBeIM4deHUA IyorHbl ciiycka THKT B
CKB2’KMHAX C MAJIBIM IHAMETPOM CTBOJIA.

Taxske cymecTsyeT ManunynarTop Well Tractor®
JUISL IPOU3BOJCTBA PA6OT HA TeO(PU3NIECKOM
Kaberie, TO3BOJMIONIUN TOCTABUTh TPHUOOPHI
U 3260HOE OOOPYAOBAHUE B 33/TaHHBINA
UHTEPBAJ CKBAXKUHBL [Ip1 9TOM HEOOA3ATEIIBHO
uctnionb3zoBanue cranka KPC i THKT,

YTO MO3BOJISIET 3HAYUTEBHO ITIOBBICUTH

3P PEKTUBHOCTD NIPOBEJCHUS
BHYTPHCKBA)KMHHBIX Pa60OT Npu 601ee
PAIMOHAIIBHOM HCIIOJIb30BAHUH AKTUBOB. ©

Copyright: Welltes‘

equipment

upgraded to provide tandem capabilities like its
larger brothers for additional pull force. This tool was
developed on demand by a client in the Middle East
and successfully applied to increase their abilities to
get deeper with CT in wells with small restrictions.
The Well Tractor® is also available on e-line
enabling deployment of e-line intervention tools
in horizontal wells without having to bring out a
rig or a CT unit. This allows the operator to manage
his heavy intervention assets better, while still
accomplishing workovers and interventions in
highly deviated wells. ©
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MPAEATENRCTED ASPATRALINA WIHYPTIRAS ERCTABCRHAE LEHTP
FOMFPTOKOM PECTFEAMKH MOPGAA HEEBCKA TOPFDB0-NPOMSILAEHHAR SNIHPTHR:
MAMNATE

B CTABKA NPOXOQMT MK NATPOHAKEM TORTOBO-NPOMBILIEHHOA MANATH POCCHACKOR GEOEPALIAM

Xl MexayHapogHan
cneynann3npoBaHHasn BbICTABKa

? Hedtb. [a3. Xumus.
10-13 cenTabpa/ 2013

NMPUTMALUAEM MNPUHATD YYACTMUE!

¢ BEAYWMWE NPEANPHUATHA
OTPAC/TH

& BCTPEYU CNOTEHUWMAJNTbHBIMK
KNUMEHTAMM U MAPTHEPAMM

& TEPPUTOPUA LWWAPOKUX
BU3HEC-BO3MOXHOCTEH

¢ CTUMYNUPOBAHME
OBBLEMA MPOOAX

¢ DODEKTUBHOE BNOXEHWE
B BYAYLULEE PASBUTUE

MecTo NnpoBefAeHHA BbICTABKM:
r. Mxerck, yn. KoonepaTtueHan, 9

BoicTaBouHbiA weHTp «YOMYPTUA»
Ten./daxc: (3412) 733-581, 733-585, 753-587, 733-664
neft@wvcudm.ru | www.neft.vcudm.ru | vk.com/ngxmmm



DCI'MIOHDb

OOOOOOOOOOOOOOOOOOOO SOOI OOOOOOOOOOOOD:

I 1
OOOBOOm

. .
ions: Turkmenistan
DO OOBOOOOOOOOIOOOOOOOOOOOOOOE

KOJITIOBMHI B TYPKMEHNCTAHE
COILED TUBING IN TURKMENISTAN

B pybpuice «Pezuonv» sbicmynaem Aiioo2ost BAITHMOB, HauaasHUK YIPasieHis 28071021l
u paspadomxu I'K <I'yprmerzas».
Region Column. Interview with Aydogdy BYASHIMOV, bead of the Department for Geology
and Development of the national gas company Turkmengaz.

Bpemst konTro6uHTa: FOCIIOAUH BANIMMOB, PACCKAKUATE,
IIOKATYHCTA, O TOCYJAPCTBEHHOM KOHIIEpHE
I'ypKMeHTras».

Axigorasl BAanmrmMoB: Han KOHIIEPH 3aHUMAETCS I00bIYEH
MIPHUPOJHOIO I'a3d, A TAKXKE €I'0 IEPEPAOOTKON U peAIn3aLuei
MNPOAYKLIMU HA PBIHKE — KAK HA BHYTPEHHEM, TAK 1 Ha SKCIIOPT.
MpbI pa3padaThIBAEM MECTOPOXKACHUS, U HA TEXHUYECKU
JOCTYIIHBIX ITTYOMHAX JOOBIBACTCS IIPUPOJHBIN I'a3.

BK: KakoBbI re0JIOrH4€CKHeE yCJIOBHA B Banem
peruone?

A.B.: Teonoruyeckye yciaoBus B TYPKMEHUCTAHE OYEHD
CJIOKHBIE. [TTyOHMHBI CKBA>KHUH B OCHOBHOM 3500 M ILTIOC-
MuHYC 100. KOJIeKTOPBI IO OOJBIIEH YaCTU TEPPUTCHHBIE.
Jlo HE/TaBHETO BPEMEHU Mbl OOXOMJIMCh KOPPEKITMOHHBIMHU
METOAAMH JOObIYU I'a32. HO B Hauajie TEKYLIEro rofa Hamt
KOHLIEPH PHOOPEJI KOJITIOOMHIOBYIO yCTAaHOBKY M20
npousBoacTsa C3A0 «PHJIMAII. Ceityac XKAeM OTTPY3KH
BTOPOI'O KOMIUIEKTA — TAKXKE HAa OCHOBE M20. Hazerocs, 4To
COTPYAHUYECTBO C IPEATIPUATUEM-U3IOTOBUTEJIEM Y HAC
CTPATErnYECKOE, U OHO OyJET PACIIUPATHCS.

BK: Baiir KOHIIEpH HAMEePEH IIPHOOPECTH 000PYTOBAHHE
171 TPII HUTH, MOSKET OBITH, I/IA HAIIPABIECHHOTO
KOJTIOOMHI'OBOI'O OypeHHs?

A.B.: D10 IOKa OyAyl1as IEPCIIEKTUBA, HE O/IMKaIIas.

YTO KaCAeTCsl HAKJIOHHO-HAIIPaBJIEHHOI'O OypEHM S, TO Ha

HAIINX MECTOPOXK/ICHUAX KOHEYHAsI I4300T/a4a IIPEBLIIIACT
IIPOEKTHYVIO, T.€. BOOKOBBIX CTBOJIAX HET HEOOXOAUMOCTH. [Ipu
Pa3paboTKE MECTOPOK/IEHUI MBI CTPOT'O COOIIOAAEM IIPOEKTHDIE
PEUIEHN U HE JIONYCKAEM ITPEXK/IEBPEMEHHOI'O OOBOJJHEHM .

BK: KakoB XHMHYECKHIM COCTAB JOOBIBA€EMOI'O B
TypKMEeHHCTaHE ra3a?

A.B.: BocHOBHOM MeTaH — 6onee 98%. Ha HEKOTOPBIX
MECTOPOXCHUSAX, ITI€ TEPPUTEHHBIC KOJIJIEKTOPBL, €CTh
cepososioposl. Ho npo6iema pelnieHa: IEUCTBYET 3aBOJ IO
OUUCTKE I'a3a.

BK: /17151 KaKuX onnepanui Bl 3a1eCTBOBAIH
KOJITIOOHHI'OBYIO YCTAHOBKY?

A.B.: KOITIOOHUHT MBI IIPUMEHSIEM JIJIs1 OYUCTKU CTBOJIOB
CKBaXMH 1 06paboTOK I13I1. CobnpaeMcs MpoOBOIUTH
KHUCJIOTHBIE OOPA6OTKU U YCTAHOBKHU IIEMEHTHBIX MOCTOB.

BK: OTkyaa Bel moxyuaere HHPOPMAITHIO O HOBBIX
KOJITIOOHMHI'OBBIX TEXHOJIOTHAX?

A.B.: 13 nHTepHeTa, 13 Bamero xxypHaia. Y HaC €CTb
WHCTUTYT HE(PTH U I'a34, COTPYAHUKU KOTOPOT'O pa3padaTbIBAIOT
TEXHOJIOI'MYU UMEHHO [IJI YCII0BUH TypKMEHHCTAHA.

BK: YcnexoB Bam B X ocCBO€eHHUH!
A.B.:ITponseTanus Bamemy xypHany! ©

Coiled Tubing Times: Mr. Byashimov, could you,
please, say a few words about the national gas
company Turkmengaz?

Aydogdy Byashimov: Our company produces,
processes and sells natural gas both in domestic and
foreign markets. We develop gas fields and then extract
natural gas from technically accessible depths.

CTT: What are the geological conditions
in your region?

A.B.: The geological conditions in Turkmenistan
are very difficult. Wells are mainly 3500 m deep, give
or take 100 m. Mostly, we have terrigenous reservoirs.
Until recently we’ve employed correctional gas recovery
methods. However, early this year our company
acquired M20 coiled tubing unit produced by NOV
FIDMASH. We are waiting now for the shipment of
the second set, also based on M20. Hopefully, our
cooperation with the producer is strategic and will
expand.

CTT: Does your company want to acquire
equipment for hydraulic fracturing or, possibly,
for directional coiled tubing drilling?

A.B.: This might happen in future but not in the near
one. As for slant drilling, the ultimate gas recovery in
our fields exceeds the estimated values, in other words,
there is need for lateral holes. When developing gas
fields we strictly adhere to the project design and ensure
that no premature flooding occurs.

CTT: What is the chemical composition
of the gas produced in Turkmenistan?

A.B.: Mainly, it is methane — over 98%. In some
fields with terrigenous reservoirs hydrogen sulfide is
present. However, the problem has been solved: a gas
purification plant is in operation.

CTT: For what kind of operations did you
use the coiled tubing unit?

A.B.: We use coiled tubing for borehole cleaning
and bottom-hole treatment. We intend to perform acid
treatment and cement plugging.

CTT: Where do you get information about
new coiled tubing technologies from?

A.B.: From the Internet, from your magazine. We
have an oil and gas institute developing technologies
adapted for the specific conditions of Turkmenistan.

CTT: Good luck with implementing

new technologies!
A.B.: The best of luck to your magazine! ©
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V HAC CTOITPOILIEHTHDBIN
PE3VJIBTAT OT PABOTHI
KOJITIOBUHT'OBOU YCTAHOBKU

WE HAVE A 100% RESULT FROM
THE CT UNIT

BOOOOOOOOOBOOOOOOOOOOOOOOOOOIOOOOOBOOOOIOOOOOOOOOG OGO OOIOOOOOOOOOOIOAHIOOOOIIOOOOIOOOOIOOOOOOOOOOIOHIOOOOBOOOOIOOOOIOOOOOOOOOOIOOOOO

C KOpPecnoHoenmom JHCypHdala <Bpema Koamoobunzda» beceoyem HauaabHUK Uexa Kanumaasio2o Pemormda CK8ANCUH
JIb806CK020 OMOCNCHUS 2A30NPOMBLULNCHHOZ0 YnpaeieHus dlonmasaza3oodvitar, [TAT «Yipea3oobviua»

H.H. KOBAJIKO.

The correspondent of the Coiled Tubing Times interviews 11 KOVALKO, the well workover foreman at Lvov section
of Poltavgazdobycha Gas Improvement Department at Ukrgazdobycha PAT.

Bpem:a konTro6uHra: IBaH UBaHOBHY, KAKOE
06opymoBaHue SKCILTyarupyer Bamr mex KPC?

HBan KoBaIKo: MBI HCTIO/Ib3YEM KOITIOOMHIOBYIO
ycTaHOBKY MK10T. OT3BIBBI 00 YCTAHOBKE XOPOIIIHE — JTIOAH
yoKe 7 JIET Ha HEH, c/1aBa 60Ty, paboTaioT. OHA OblIa BBEICHA
B 9KCIUTyaTaruio B 2006 rofy, ¥ C TOr0 BPEMECHU HAMU
OTPEMOHTHPOBAHO YK€ 130 CKBAXXKHUH.

BK: Kaxue paGoTsI Bel npou3Bogure?

H.K.: MBI IPOU3BOJUM PA3HBIE PAOOTBL: OYUCTKY
MPHU3A00MHOM 30HBI IJIACTA OT IPOOOK (TTAPA(PUHOBEIX,
MECYAHBIX, ITTHHUCTO-TIECYAHBIX), OCBOEHHUE CKBA’KHH OT
HAKOIUIEHUI INTACTOBOU BOABL. MHOTO paboT IPOBOANUM
IO OCBOEHUIO CKBA’KHH, B KOTOPBIX UMEIOTCS MAKEPHI,
OTCEKAIOUIUE 3aTPYOHOE MPOCTPAHCTBO: YCTAHOBKA JIJIS
TAKUX ONEPALUIT OYEHDb XOPOLIO CEOSI 3aPEKOMEHIOBAIIA.
ITpou3BOAUM TAKKE PA6OTHI IO YTHIU3ALIUH IITIACTOBBIX
BO/I HA HATHETATE/IbHBIX CKBA)KMHAX — IIPOMBIBAEM, 34
CUET YETO YAYyUIIAETCA IPUEMUCTOCTb CKBAXKMHBL Harm
MECTOPOXK/JIEHHA HAXOATCS HA 3ABEPIIAIONIECH CTAUNA
SKCIIyATAIUH, U OT PA6OTHI KOITIOOMHIOBOH YCTAHOBKH
MBI [TOJTy4Yd€M ITOYTH CTONPOLIEHTHBIN PE3Y/IBTAT.

BK: KaxoBa IyTHHA THOKOH TPYObI, KOTOPYIO BhI
HCIIOJIb3yeTe?

M.K.: 3300 M. OiHa TPy YoKE MPAKTUIECKH ITOJTHOCTBIO
M3HOCHJIACH, U MBI TENEPD 3aKYITUINA HOBYIO, GOJIbIIEN
JUIMHBL — 3600 M.

BK: A KaKOBBI I'TYOHHBI BAIIIMX CKBAXKHUH?
HML.K.: YV Hac ecTb CKBaKUHBI ¥ 3400 M, 11 3500 M Ha
HEKOTOPBIX MECTOPOXKICHUAX, HO BOCHOBHOM OT 1000 70 2500 M.

BK: CKkBa>KHHBI BEPTHKAJIBHBIE HJIM HAKJIOHHO-
HamnpasiaeHHbie? U Gypurre 11 Bbl GOKOBBIE CTBOJIBI?
ML.K.: CKBa)KMHBI y HAC B OCHOBHOM BEPTUKAJIbHBIC.
Ha HECKOJIBKUX CKBAKMHAX OOKOBBIE CTBOJIBI JJI1 HAC
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Coiled Tubing Times: Ivan Ivanovich, what
equipment does your well workover plant use?

Ivan Kovalko: We use MK10T CT unit. The
references of this unit are very positive. People have
been working with it for more than 7 years. It was
launched into operation in 2006 and it helped us to
serve over 130 wells.

CTT: What operations do you perform?
I.K.: We perform various types of operations:
cleaning bottomhole formation zones from plugs
(paraffin, sand, agrillo-arenaceous ones), cleaning

wells from accumulation of formation water. We
also do multiple completion operations in wells
with packers, which shut off the annular space.
The unit showed very good results in such
operations. We also dispose formation waters at
the injections wells, flush them out to receive the
necessary water-intake capacity. Our wells belong
to the closing operational stage and we receive a
100% result from the CT Unit.

CTT: What is the length of the CT unit that
you apply?

L.K.: 3300 meters. One of the tubes is practically
worn out and we bought another one, which is
longer: 3600 m.

CTT: How deep are your wells?
I.K.: We have the wells of 3400—-3500 meters deep,
but the average depth is 1000—-2500 meters.

CTT: Are the wells vertical or controlled
directional? And do you perform sidetracking?
I.K.: We have mostly vertical wells. In some
wells the sidetracks were made for us from casing
windows by drillers.



O

3ape3ay GyPOBUKH U3 OKOH B 06CATHBIX KOJIOHHAX.

BK: IIpuX0oau/I0Ch X BaM BBIIIO/IHATH YHHKA/IbHBIE
onepaguu?

H.K.: B 3uMHUI neproj| He 661710 TPOXOJUMOCTH, MBI
3aKAYMUBAIA METAHOJ U FOPAYYIO BOAYy. [Ipodiemy yaanoch
JIMKBUJUPOBATD.

BK: CoomnpaeTech 1u BBI pacCIIMpPsTH CIEKTD
HCIIOIb3yEMBbIX TEXHOJIOI'HH?

HL.K.: [1a. Mbl HAMEPEHBI JICJIATH C HOMOIIBIO KOJITIOOMHIA
KUCJIOTHBIE OOPAOOTKU.

BK: Y Bac kapOOHATHEIE KOJVIEKTOPHI?
ML.K.: PasHble eCThb.

BK: Kakue TeXHOJTOTrHH He(Tera3zoBoro ceppyca, Ha
Bau B3I, GyZyT OCOGEHHO IOMY/IIPHBI B YKpaHHe
B OJIMZKAMIIIHE TOABI?

HL.K.: 41 nymaro, rexnosoruu I'PIT.

BK: YKkpanHAa IO3HITHOHHPYET CE0s KaK
IIOTEHITUAJIBHO CJIAHIIEBAs Jep-KaBa. Bel cBA3bIBaeTe
CBOM IIE€PCIIEKTHBHI C ’TUM HAIIPABJICHHEM PA3BUTHA?

HML.K.: ECTb C/TaHIIEBBIE MECTOPOXKAECHUA B 3A114/THOM
VKpauHe, U YK€ HOATTUCAHBI KOHTPAKTHI C 3aPyOEKHBIMU
KOMIAHUSIMU HA UX PA3PAOOTKY. MBI TOXKE HA/ICEMCSI HA TO, YTO
THOJYYUM PA3PEIICHUE OT MECTHBIX BJIACTEH HA pa36ypUBAHHE
CJIAHIIEBBIX MECTOPOXKIECHUI. Mbl BUJIUM B UX PA3PAOOTKE U
CBOIO IIEPCIICKTHBY.

BK: 13 kaKHMX MCTOYHHKOB BrI yepmaere
HHOOPMAIHIO O HOBBIX TEXHOJIOTHAX?

HL.K.: [I;11 HAC UICTOYHHUKH — CIIELUAIU3UPOBAHHBIE
JKYPHAJIBL, THTEPHET. Bam »KypHas1, B YaCTHOCTH, HOCTOAHHO
YUTACM.

BK: EcTh 1M, HA Bai B31/14A1, HEOOXOZHMOCTH B 00JIee
HHTEHCHBHOM OOMEHE OIIBITOM MEK/TY KO/UICTAMHY U3
He(dTEerazoCcepBUCHBIX CTPYKTYP Pa3HbBIX cTpan CHI?

HM.K.: [I]a, KOHEYHO. Y HAC MHOT'O JIPY3€U-KOJJIET B
Poccum. Tam KpyTIIHbIE MECTOPOK/ICHUSL, OOIBIINE ACONUTHI,
34KYIIAE€TCSI MHOT'O HOBOM TEXHUKH, U TEXHOJIOTMU TAM Ha
BBICOKOM YpOBHE. HO y HaC TOe Tenepps 1 00OPYIOBAHUE
MOJIEPHU3HUPYETCS, U ONIEPALTH HOBBIE OCBAMBAIOTCS. TaK 4TO
€CTb OIIBIT, KOTOPBIM MOKHO IOACTIUTBCS, U €CTh JKEIAHNE
060TaTUTHCS ONBITOM KOJLIIET. OCOOEHHO HAC UHTEPECYET
IPAKTUYECKUI OIBIT IKCIIYATAIIMU KOJITIOOMHI'OBBIX
YCTAHOBOK: KaK HE JJOITYCTUTB ITPOOJIEM U U30€3KATh TUIIUYHBIX
OLIUOOK, YTOOBI MACTEPA ¥ pAOOYME 3HAIN, YTO MOXKHO JIEIATh,
44TO IEIaTh HE HY»KHO. HanpuMep, Kak IpOU3BOIUTH 3AMEHY
MAacCa, IPOYBKU, YTOOBI MACJIO HE 3AMEP3AJI0 3UMOK...

BK: Ham >xypHaJI HaMEePEH pa3sMeCTHTD CEPHIO
yOJIHUKAITUI, IIOCBAIIEHHBIX 3P eKTHBHO
AKCIVIYATAHH TEXHUKH.

HM.K.: OueHb HyXHbIE TyOnuKanuu! byem x1ars.  ©
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regions: Ukraine

DOOOOOOOOOOOOOOOOBBOOOIOOOOOIOOOOOOOIOOOOOOOOOGOOOOOOOOIOOOOOOO

OOOOOOOOOOOOIOOOVOIOIOOOOOOOOOOOOOOOOIOOOOOVOIOOOOOOD

CTT: Did you happen to perform unique
operations?

I.K.: In winter period the drilling capacity was
extremely poor and we were pumping methanol
and hot water and thus we managed to handle the
problem.

CTT: Are you going to expand the range
of technologies applied?

I.K.: Yes. We are going to apply CT in acid
treatment.

CTT: Do you have carbonate collectors?
I.K.: Yes. We have various ones.

CTT: What O&G service technologies will
be popular in Ukraine in the near future,
in your opinion?

I.K.: I think this will be fracturing technologies.

CTT: Ukraine positions itself as a potential
slaty nation. Do you consider your prospects
with regard to this field?

I.K.: There are slate fields in Western Ukraine
and contracts on their development have already
been signed with foreign companies. We also
hope to receive permission on drilling slate
fields. We see the avenues for ourselves in their
development.

CTT: From what sources do you use
information about new technologies?

I.K.: Our sources include specialized magazines.
As for your journal, we read it on a regular basis.

CTT: Douyou think that thereisa
necessity in intense exchange of experience
between colleagues from O&G service
structures of various CIS countries?

L.K.: Sure. We have many friends among our
colleagues in Russia. It has large fields, big debits.
They buy a lot of machinery and use high level
technologies. Yet, we modernize our equipment
and absorb new technologies as well. We are
especially interested in practical experience of CT
units application. We would like to learn how to
prevent problems and avoid typical mistakes, so
that our specialist knew what they are supposed to
do and what they shouldn't do. For instance, how
can we replace the oil and perform the blowing so
that the oil did not get frozen in winter?

CTT: Our journal is going to publish
a number of articles on the effective
machinery use.

I.K.: Such publications will be very helpful! We
will be looking forward to them.
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KOH(PEPEHITNH U BBICTABKU

MM>®-2013: HOBbIV UMMYSILC K
CTPATErM4YeCKOMY OCMbICIIEHMIO
oyoyuiero ToK Poccnm

MIEF-2013: New Impetus to Strategic
Conceptualization of the Future
Russian Fuel and Energy Complex

anpeJis 3aBEPIIIIH CBOIO Pa6OTy
1 1 XI MOCKOBCKHH MEXKIyHAPOSHBIH
SHEePreTHIeCKu (hopyM U BEICTABKA

«I'BDK Poccuu B XXI Beke» (MMOD-2013).
B pabore popyMa NPUHSIIHN yuaCcTUE 60yee
1600 feeraToB, CPeiu HUX 3APYOCKHBIC YIACTHUKU
U COTPYAHHUKH JUIIOMATUYECKUX MUCCHI U3
18 cTpan, opunuanbHeIe Aeneraumu u3 40 CyobeKTOB
Poccurickon @enepanuy, a Takxke 250 KypHAIHUCTOB
POCCUICKUX U 3apybexHbIX CMU. IIpeacTaBIeHHbIE
JIOKJIAAbI U IPE3EHTAIIUU, UHTEJIEKTYAJIbHAS
TyOMHA UX OTKPBITOI'O OOCYK/AEHHUA U IPUHATAA
UTOTOBAs JEKJIAPAL U B OUEPESHOI Pa3
NPOJEMOHCTPUPOBAIN BBICOYANIINI SKCIIEPTHBIIN
ypoBeHb MMO®. B 3TOM KOHTEKCTE (hopyM «TDK
Poccun B XXI BEKE» OFHO3ZHAYHO MTOATBEPNII
CBOIO BBICOKYIO PEMYTAIUIO OJHOTI'O U3 HANOO0JIEe
3HAYUMBIX U MACIHITAOHBIX OOIMECTBEHHBIX COOBITHIA
B KU3HU POCCUNCKOM 3HEPIr€TUKHU.

Kpyr 06cyxaeMbIX HA (POPYME BOIIPOCOB
OBLT YPE3BBIYANHO MUPOK. OH 3aTPATUBAJI BECh
CIIEKTD OT IPOOIEM PETUOHAIBHOM SHEPTETUKN
U TEIJIOCHAOXKEHU A IO BOIIPOCOB 3HEPTETUYECKON
cTpareruu POcCun B KOHTEKCTE OOMEMUPOBBIX
BBI3OBOB U yIp0o3. OJjHA U3 EHTPAJIbHBIX TEM
dopyMa «<MUPOBAS SHEPTETUKA: HOBBIE BEKTOPEI
Pa3BUTHA. DHEPrETUYECKAA CTPaTerus Poccun
B KOHTEKCTE HOBBIX BBI30BOB» 6bLJIA BOCIIPUHATA
YYACTHHUKAMH MEPOINIPUATHSA U CPEACTBAMHA
MaCCOBOU MH(POPMALIUU KAK BECbM4A AKTYaJIbHASI U
CBOEBPEMEHHAS. B 60JIBIIMHCTBE BHICTYIVIEHUHA HA
(Ppopyme pedpEeHOM NPOILIA KJIIOYEBAS MBICJIb O TOM,
41O nepep Poccueit CToAT O4€Hb CEPbE3HBIE BEI3OBBI
U YTPO3bI, O0YCJIOBJIEHHBIE HOBBIMU BEKTOPAMH
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XTI International Energy Forum
eand Fuel & Energy Complex in
Russia in the 21t Century exhibition

(MIEF-2013) closed on April 11.

The forum was attended by some 1600 delegates
including foreign participants and delegates from

18 countries, official delegations of 40 constituent
territories of the Russian Federation, as well as 250
journalists of Russian and foreign media. The submitted
reports and presentations, intellectual depth of open
discussion and final Declaration confirmed a high expert
level of MIEF once again. In this context the forum Fuel &
Energy Complex in Russia in the 21st Century proved its
reputation of one of the most important and large-scale
events in Russian energy sector.

The circle of issues discussed at the Forum was extremely
wide. It covered the entire range of problems starting from
regional energy and heat supply to the energy strategy
of Russia in the context of global challenges and threats.
One of the central topics of the forum was Global energy:
new vectors of development. The energy strategy of Russia
in the context of global challenges and threats. The
participants of the event and mass media regarded this
theme as very relevant and timely. The key idea of many
reports presented at the forum was that Russia is facing
serious challenges and threats explained by new vectors
in the development of the world energy sphere. According
to the majority of the speakers of the forum, the current
structural and institutional of Russian economy, and
energy as its key element, does not allow them generating a
meaningful and effective response to these challenges and
threats.

A totally new situation at the world energy markets
confronts Russian authorities, business and expert



conferences and exhibitions

Pa3BUTHA MUPOBOU 3HEPreTUKU. IO MHEHHIO
MO/ABJIAIONMIETO OONBIIMHCTBA CIIUKEPOB (popyMa,
POCCUIICKAA SKOHOMHKA U SHEPTETUKA

K4K €€ KJIIOUEBOU CETMEHT B CETOJHAITHEM
CTPYKTYPHOM U UHCTUTYIIMOHAJIBHOM BH/JIE

HE TOTOBBI K T€HEPAIIUU ITOJTHOLIEHHBIX U
3(P(PEKTUBHBIX OTBETOB HA 3TU BBIZOBBI U YTPO3BI.
KagyecTBEHHO HOBASl CUTYAIIHs HA MUPOBBIX
IHEPreTUYECKUX PBIHKAX CTABUT POCCUICKUE
BJIACTH, OU3HEC U SKCIIEPTHOE COOOIMIECTBO

nepes HEO6XOJUMOCTBIO (POPMHUPOBAHUSA

HOBOU 9HEPIE€TUYECKOU CTPATEINH KAK YACTU
KOMIIJIEKCHBIX CUCTEMHBIX MED, HAIIPABJIEHHBIX
Ha YCTPAHEHUE UHCTUTYLIUOHAIBHOU U
UHQPACTPYKTYPHOU HEYCTPOEHHOCTH
HAIllMOHAJIbHON SKOHOMHKH.

[To eAMHOAYIIHOMY MHEHHIO YYaCTHUKOB (POPyMa,
LEHTPAJIBHBIM BOIIPOCOM HAITUOHAJIBHON
SHEPTETUYECCKON NOBECTKH IHS HA OJIMKAIINE
TOJbI CTAHET MNOBBIMEHUE 3(PHEKTUBHOCTU U
KOHKYPEHTOCIIOCOOHOCTH poccuiickoro TOK.

B 3T0¥ CBA3M MHOI'HIE CIIMKEPDI AKLEHTUPOBAIU
BHHUMAaHUE YYACTHUKOB (POPyMa HA CTPATETUIECKO
BAKHOCTH YKPEIUIEHUS JOBEPUA MEXKAY
OU3HECOM U OOIECTBOM C OJJHOM CTOPOHBI U
TrOCyJJapCTBOM C IPYT'OH CTOPOHBI, ¥ IOBBIIIEHUN
PONMU rPakJaHCKOTO OOMECTBA B IPUHATHH
CTPATETMYECKUX PEIICHUI.

MMDbD®P-2013 npOoAEMOHCTPHUPOBAT
3aMHTEPECOBAHHOCTD U TOTOBHOCTB POCCHUIICKOTO
O6usHeca 601e€ AKTUBHO Y4ACTBOBATD B
OBCYX/JIEHUN KJIIOYEBBIX BOIIPOCOB PA3BUTHSA
HALMOHAJIBHOU 3HepreTuku. Ilpegcrasurenn
6usHec-coobmecTsa Ha popyme «TOK Poccun B
XXI Beke» He OI'PAHUYMIIMCD JIMIID IIPE3EHTALUEH
CBOUX CTPATETUH, IJIAHOB, HOBBIX UJIEU U
MPOEKTOB, HO TAKKE AKTUBHO Y4ACTBOBAJIN
B IMCKYCCHAX, 1ABAJIHA CBOIO COOCTBEHHYIO
UHTEPIPETALHNIO ITPOUCXOAAIINX B MUPOBOH U
POCCHUHCKOM 3HEPIETUKE COOBITHI X O3BYUYHNBAINU
KOHCTPYKTHUBHBIE IIPEAJIOKEHUSA IIO U3MEHEHUIO
UHCTUTYLHOHAJIBHO-IIPABOBOM CPEJLI B
POCCUNCKON JHEPTETUKE.

XI MOCKOBCKHNH MEX/AYHAPOJAHBIN
aHepreTudeckuit popym «I'DK Poccun B XXI
Beke» (MMO®-2013) nnpouies B KOHCTPYKTUBHOM
U JOOPOXKEIATEIBHON ATMOC(EPE OTKPHITOI'O
JIMAJIOTd, HATIPABJIIEHHOI'O HA YKPEIJIEHHE JOBEPUA
MEXY OOIIECTBOM, OU3HECOM U I'OCYAAPCTBOM,

U IIPUJAJT HOBBIF UMITYJIbC K CTPATETNYECKOMY
OCMBICJIEHHIO OYYIIErOo MUPOBOH U POCCHUIICKON
3HEPreTUKu. ©
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community with the necessity of forming new energy
structure, as part of complex action framework, aimed

at eliminating the institutional and infrastructural
unsettlement of the national economy. The unanimous
opinion of the participants of the Forum is that
enhancement of the Russian fuel and energy complex and
making it more competitive will become a key priority

in the national energy agenda in the years to come. In

this context, many speakers drew the attention of the
participants of the Forum to strategic importance of
building confidence between business and society on the
part and the state on the other part, raising the role of civil
society in strategic decision-making.

MIEF-2013 demonstrated the interest and readiness of
Russian business to take a more active part in discussing
the key issues of the development of national economy:.
Representatives of business community at the forum
Fuel & Energy Complex in Russia in the 21st Century
not only presented their strategies, plans, new ideas and
projects, but also suggested specific ideas on changing
the institutional and legal environment of Russian energy
industry.

The XIth International Energy Forum Fuel & Energy
Complex in Russia in the 21st Century (MIEF-2013) was
held in constructive and friendly atmosphere of an open
dialogue, aimed at fostering confidence between society,
business and the state and gave a new impetus to strategic
conceptualization of the future world and Russian energy. ©
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VNEPBAWN3VHI BYPEHUA

U HEPTErFA30106bI4N

UPERVISING IN DRILLING
AND 08&G PRODUCTION

OCCHUHCKMIA I'OCYIAPCTBEHHBINA YHUBEPCUTET

He(dTH 1 raza uMeHu M.M. I'ybKk1Ha COBMECTHO

¢ Co1030M HE(PTETA30MPOMBIIIIIEHHUKOB
Poccun, POCCHUIICKOM aKaJeMUEN €CTECTBEHHBIX
HAYK, ACCOIIMAIIUEN OyPOBBIX TOAPAAIHUKOB U
MeX1yHAPOJHBIM aT€HTCTBOM KOHI'PECCHOT'O
O6CITy>KUBAHUSA IPOBENU 25 anpensa 2013 roga
BcepoCCHMUCKYIO HAYyYHO-TIPAKTUYECKYIO
KOH(epeHUIO «CyNepBAN3UHT OyPEHUA U
HedTEra3006b1491».

MeponpusaThe NoAAePKaIN BELYITNE KOMITAHUN
HedTAHOM cpeprl: Gazprom International, TpybHas
MeTamnyprudeckas KoMnanus, OAO «T'aTHe(PTh»,
OAO «CypryTtHedTeraz», OAO «HUIIL I'HT>.
[TapTHEpaMU KOH(PEPEHITUH BBICTYIIUIN Poccuiickoe
ra30BO€ OOIIECTBO U ACCOLIMAI U MAJIBIX U CPEJHUX
HedTEra30j06bIBAIOINX OPraHNU3AIIHI.

B pa6oTe KoH(pepEHIITNY IPUHAIN YIACTUE
CHENUATNUCTBI U YIEHBIE HEPTErA30BOH OTPACIIH,
MPEACTABUTENH JIEJIOBBIX KPYI'OB U CPEACTB MACCOBOX
nH@opManu. OCHOBHBIMH TEMAMH JJOKJIAJOB
CTaJIN: ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABIECHUA
OYpPOBBIM CYIIEPBAM3UHIOM U OCOOCHHOCTH
OypOBOI'O CYNIEPBAM3UHIA IIPU PA3AETBHOM CEPBHCE,
JUCTAHIIMOHHOE UHTEPAKTUBHO-TIPOU3BOICTBEHHOE
06ydeHHE OYpPOBOMY CYIEPBAN3UHI'Y, TIOKA3ATE/IN
K44€eCTBA CKBA’KUHBI U OLIEHKA PAOOTHI 6YPOBBIX
Y CEPBUCHBIX MOAPSTYUKOB, IPOOIEMBI
NPOEKTUPOBAHNA U CTPOUTEIBCTBA CKBAXKUH HA
mesibpe ¢ MJICIT 1 TpebOBaHMUA K OPTAHU3AI NN
CYNEPBAN3UHIA, IEPCIIEKTUBLI PA3BUTHUA TEXHUKO-
TexHonorunyeckoro Hagzopa KPC u 35C, o6o61menne
OMBITA OIIEPATUBHON MOOHIN3AIIUN IIOCTOB
CYNEPBAN3UHIA, SKOJIOTUIECKHUI MOHUTOPHHT IIPH
CYNEPBAN3UHIE CTPOUTEIBCTBA CKBAXXUH U [IP.

KoHpepeH1INIO OTKPBUI IEPBBIF MIPOPEKTOP MO
CTPATErudeCKOMy pa3BuTuio PI'Y nedptu mrasa
uMmeHu V.M. T'y6krnHa Muxani AJIEKCaHIPOBUY
CunuH, NO3PABUBIINH IPEACTABUTENCH
HedTErazoBoy oTpacau ¢ 20-J1eTuemM
OTEYECTBEHHOT'O CYIIEPBAN3UHIA OYPEHUS U
HedTerazogoobum.
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upervising in Drilling and O&G Production, the
All-Russian scientific and practical conference,
was held by LM. Gubkin Russian State O&G
University, the Union of O&G Industrialists of
Russia, the Russian Academy of Natural Sciences,
the Association of Drilling Contractors and the
International Agency of Congress Service on
April 25, 2013.

The event was supported by the leading companies
of oil sector: Gazprom International, Tube Metallurgy
Company, Taneft OJSC, Surgutneftegaz OJSC, GNT
Reserch and Production Center OJSC. The partners
of the conference are Russian Gas Society and the
Association of Small and Mid Oil & Gas Producers.

The conference was attended by specialists and
scientists of O&G industry, representatives of business
circles and mass media. The main themes of the reports
included: drilling supervising automatic control
systems and peculiarities of drilling supervising during
independent service, distant interactive and industrial
training in drilling supervising, well quality parameters
and assessment of drilling and service contractors,
problems of designing and building wells on the shelf at
offshore ice-resistant fixed platform and requirements
to supervising organization, the avenues of well
workover and sidetracking technical and technological
supervision development, best practices of supervising
posts rapid mobilization, environmental monitoring
during well construction supervising.

The conference was unveiled by Mikhail
Alexandrovich Silin, Senior deputy principal on
strategic development at LM. Gubkin Russian State O&G
University, who greeted representatives of O&G industry
on the 20th anniversary of the domestic supervising in
the field of drilling and O&G production.

The participants of the conference got extremely
interested in the speech of Yuri Konstantinovich
Shafranik, the Chairman of the Union of Russian
O&G Producers, who stressed that the development
of modern methods of control over O&G facilities
construction in Russian fuel and energy complex is a
matter of national priority. According to Shafranik, one



BOonBIION HUHTEPEC BBI3BAJIO BEICTYIIEHUE
npejceparens copera Corosa
He@TEra30MPOMBIIIEHHUKOB Poccun
IOpus KoncrantuHosnua HladpaHuka,
MHOJYEPKHYBIIETO I'OCYAAPCTBEHHYIO BAXKHOCTD
Pa3BUTUS COBPEMEHHBIX METO/IOB YIIPABIECHHU S
CTPOHUTENBCTBOM HEPTErA30BbIX MOIITHOCTEH
TOK PO. B KaueCcTBE OJHOM U3 OCHOBHBIX
OPUYUH MEJJIEHHOT'O IEPEX0/1a SKOHOMHUKU HA
MHHOBAIIUOHHBINA ITyTh PA3BUTUS OH BBIICINII
HEYJJOBJIETBOPUTENBHOE COCTOSIHUE TEXHUUECKOTO
PETYIUPOBAHUA U HAJIOTOBOI'O CTUMYJIUPOBAHUSA
MOJIEPHU3ALIUH IPOMBIIITIEHHOCTU. OCO00
OCTPO JAaHHBIE TPOOJIEMBI IIPEACTABICHBI B TOK —

B HEPTETra30BOM OTPACIN, POPMHUPYIOIIEH OKOIO
HOJIOBUHBI Jox0a 6107pKeTa PO, FO.K. IladpaHuk
3320CTPUJI BHUMAHHE HA HEOOXONUMOCTU
PagyuKanbHBIX MEP MO AKTUBU3ALIUHA
re€0JIOrOPA3BENOYHBIX PA6OT U 3aITyCKY HOBBIX
MECTOPOXK/IECHUI, YBETUYEHHUIO PA3BESOYHOTO
OypeHus B 4—5 pa3. OH KOHCTATUPOBAJL, UTO
POCCHUHICKUI CYNIEPBAM3UHI KaK HOBAsI (hbOpMa
YIPAaBIEHNA CTPOUTEIBCTBOM CKBA’KHUH IPU3BAH
YBEIUYUTb IPUTOK MHBECTUIIMA B OypEHUE U
HEPTEra30400bI9y IYTEM KOHTPOJIA U YIIPABIEHUA
MPOU3BOACTBEHHBIMU ITPOLIECCAMMU.

IIpesuenT ACCOUAU OyPOBBIX NOAPATINUKOB,
JUT.H., 3aB. KaPeA PO OCBOEHHUA MOPCKHUX
HEPTEra30BBIX MECTOPOXKAeHUI PTY He(pTH 1
raza uMeHu .M. 'yOKuHA, IPE3UICHT AKaJEMUN
TEXHOJIOTMYECKUX HAYK bopuc Anekcaniposny
HUKWTHUH U3102KNJI IEPCIIEKTUBBI PA3BUTUA Oy POBBIX
PaboT Ha CyIIe U HA MOPE.

HcnonuurtenbHbifl jupekrop HTO HI' umeHu
akagemuka WM.M. I'yObkuHa, nupextop HHU 6ypoBbIX
TexHonoruu PI'Y nedpru u raza umenu .M. I'yGkuHa,
npodeccop Banepurt Bragumuposud Ky1ipauiikur
BBICTYTIWJI C JOKJIAAOM «/IBaJIaTh JIET PA3BUTHA
POCCUHICKOI'O CYIEPBAN3UHI'A». CyIIEPBAN3HHTI,
0xBaTuB 60see 80% 0O6'beEMA CTPOUTENBCTBA CKBAXKUH
U 326ypuBaHUs OOKOBBIX CTBOJIOB, B TOM UUCJIE
OCBOEHMS, KAITUTAJIBbHOI'O U TEKYILETO PEMOHTA 2

conferences and exhibitions

of the principal reasons of slow transition of Russian
economy to innovation development is unsatisfactory
state of technical regulation and tax stimulation

of industrial modernization. These problems are
especially relevant for fuel an energy complex and
O&G industry, which forms about half of the budget
of Russian Federation. Y. K. Shafranik focused the
attention on the necessity of radical measures aimed at
activating geological survey and launch of new fields,
multiplying prospect drilling operations by 4-5 times.
He stated that Russian supervising, as a new form of
well construction management, is aimed at drawing the
inflow of investment to drilling and O&G production
via production control and management.

Boris Alexandrovich Nikitin, the President of
the Association of Drilling Contractors, Doctor of
Technical Science, the Head of the Chair of O&G
Offshore Development at LM. Gubkin Russian State
O&G University and President of the Academy of
Technologies dwelled on the avenues of surface and
offshore drilling,

Professor Valery Vladimirovich Kulchitsky, Executive
Director of LM. Gubkin O&G Technical Society, Director
of Drilling Technologies R&D Institute at LM. Gubkin
Russian State O&G University presented a report
"Twenty Years of Russian Supervising Development".
Supervising, having covered more than 80% of the
volume of well construction and sidetracking including
development, well workover and service, is going to
engulf a wide range of secondary methods of productive
strata treatment: fracturing, chemical and physical strata
treatment, drilling and O&G equipment control.

The conference has supplied its participants with rich
information about supervising innovation technologies
providing for substantial improvement of monitoring
and loss prevention during well construction and
workover. Presentation of technologies for distant
on-line in-plant training in drilling supervising held
in the Field Development Control Center helped to
demonstrate the success of .M. Gubkin Russian State
O&G University in training supervising specialists for
the industry. 2
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KOH(EPEHIINHN U BBICTABKU

CKBaKMH, BCE OOJIbIIE BHEIPSAETCS

B C(pepy BTOPUYHBIX METO/IOB
BO3AEUCTBUA HA IIPOAYKTUBHDIN I1JIACT:
I'PIT, 06pabOTKA IJIACTOB XUMUYECKUMHU
U (PUBUUECKUIMU METOLAMH,
IKCILTyaTanus OypoBOro

U HE(PTETA30BOTO OOOPYJOBAHMUSL.

I'TaBHBIM PE3YIBTATOM JUIS
YYACTHHUKOB KOH(DEPEHIINH CTAIA
npuobpeTeHHas nH(popManus 06
MHHOBAIIMOHHBIX TEXHOJIOTUAX
CYIIEPBAN3UHIA, [IO3BOIAIONUX
JOCTUTATh 3HAUYUTEIBHOIO YIYYIIEHUA
MOHHUTOPHHIA U IPEAYTIPEKIACHUA
yiepoa Ipu CTPOUTENBCTBE CKBAXKUH
u KPC. ITpesenTanysa TEXHOJIOT U
JUCTAHIIJUOHHOTO UHTEPAKTHBHO-
IPOU3BOICTBEHHOI'O OOyUYE€HUS
OYpOBOMY CYIIEPBAU3HHIY B
LeHnTpe ynpasiaeHUs pa3paboTKON
MECTOPOXKJEHU ITO3BOINIIA HAITIALHO
MPOAEMOHCTPHUPOBATD ycriexu PI'Y
HedTH U raza umeHnu .M. I'ybkuHa
B ITIOJJ'OTOBKE CIIEITUATITUCTOB-
CyIHEPBAN3EPOB /1A OTPACIIH.

OpHUM 13 (PAKTOPOB,
CIEPKUBAIOIINX TEMITBI
CYIEPBAN3UHIA, ABJIAECTCA
OTCYTCTBHE OTPACIEBOM CUCTEMEI
OOMEHA IEPEIOBBIM OIBITOM. 17151
pEeann3any HOBBIX IPEJIOKEHNH
U TEXHOJIOTUN CYIIEPBAN3UHIA
YYACTHUKH KOH(PEPEHIIUN ITOCUUTAIHN

L€JIECOOOPA3HBIM IIPOBECTHU B )KU3Hb CJIEYIOIIE One of the factors restraining supervising growth is

MEPOIPUATHUS: the lack of industry system of the leading experience

1. Cozamarb ceknuio cynepsarzunra B HTO exchange. In order to implement new supervising ideas
HE(MTAHUKOB U I'a30BUKOB UM. 4K4/ICMHUKA and technologies the participants of the conference
.M. Ty6KHMHA ¥ TIOCTOSIHHO JCHCTBYIOI NI believed it reasonable to carry out the following:
DKCIIEPTHBINA COBET I10 BHEPEHUIO :1. Create supervising section in .M. Gubkin O&G
OTEYECTBECHHBIX TEXHOJOTUH CYIIEPBAN3UHIA. Workers' Technical Society and standing Expert

2. PeKOMEH/J0BATb DKCIIEPTHOMY COBETY Council for introduction of domestic supervising
Pa3paboTaTh KOHLENIIHIO COLCHCTBUS technologies.
Hay4YHOMY U TEXHHUYECKOMY TBOPUYECTBY 2. Recommend the Expert Council to elaborate the
He@TerazosBoro cooduecrsa Poccuu B pa3zsuTuu concept of promotion of scientific and technical
U TUPAKHUPOBAHUH IIEPEAOBBIX TEXHOJIOTUH U creativity of Russian O&G community in developing
IIPOI'PAMMHBIX IIPOJYKTOB IIO CYIEPBAUZHUHIY and multiplying the advanced supervising
U JJOBECTH €€ JO CBEJCHUS YIACTHUKOB technologies and software products and present it to
KOH(PEPEHITNH, PETHOHAIBHBIX OTAeaeHu HTO the participants of the conference, regional sections
HI nmenu akageMuka .M. I'y6KHUHA, pyKOBO/JICTBA of LM. Gubkin O&G Workers' Technical Society,
MunucrepcTsa s3HepreTuku PO, MUHUCTEPCTBA the Ministry of Energy of the RF, the Ministry of
IIPUPOJHBIX PECYPCOB U 3KOJIOruu PO, Natural Resources and Environment of the RF, O&G
HedTEra3of006bIBAIOIUX IPEIPUATHHN U producers, industry-specific universities and R&D
oTpacnesblx By308 1 HUNM. © institutes. ©
Opzaru3ayuOHHbLLL KOMUMent O1a200apum 6cex The Organization Committee thanks all the

YHACMIHUKOS U NAPINHEPO8 KOHPEPeHUULU. participants and partners of the conference.
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KOH®EPEHLIAA

U BbICTABKA SPE
MO PASPABOTKE
MECTOPOXXOEHUW
B OCJIO>KHEHHDbIX
YCJIOBUSAX

U APKTUKE - 2013

Mockea, BBLl, naBunboH 75, 15-17 okTtab6ps 2013 ropa

172 npezeHTaunmn B 18 TeXxHMYECKNX ceccuax

e 3 nneHapHble CeCcCUM C Y4acTUeM pPyKOBOAUTENEen U 3KCNEepPTOB KOMMNaHWA:
OAO «laznpom», OAO «HK «PocHedTe», Statoil, Shell, Chevron, OGP

* TemaTu4yeckue obepgbl, ceccun MonoabixX cNneLnanucTos, KOHKYPC cTYyQeHYeCKnX pEIﬁOT

* ApKTU4YecKWA genoBon 3an
* 30Ha HaAYKW N 3HaAHWIA

NMonHaa Bepcus TeXxXHN4YeCcKon nporpamMmmbl KOHpepeHUUun
[OCTYnNHa Ha cante: www.arcticoilgas.ru

BeicTaBKka HOBENLWWWNX TEXHONOrMM -

80 KOMNaHWN-IKCNOHEHTOB — OTe4YecTBeHHbIX

U MeXXAYHapoAHbIX HedTerasoebiX KOMNaHUA,
HedTerasoBbiX YHUBEPCUTETOB, NPeacTaBUTENbCTE
pervoHoB, cneyuann3ivupoBaHHbIX U3QaHWUA

Hatanba BabuHa, +7 495 937 6861, nob. 127
MeHeKep No Npogaxam E natalia.babina@reedexpo.ru

WpuHa KysHeloBa, +7 495 937 6861, pob, 152
OWPEKTOP BLICTABKMW E irina.kuznetsova@r&edéx'pﬂ,rﬁ

MnaTMHOBLIA CNoHCoR:

Ex¢onMobil

CNoHCop.;

Q Reed Exhibitions

OO0 «Pug Incueeps  Society of Petrolesm Engingers
Postiars



KOH(PEPEHITNH U BBICTABKU

UHTennekKrtyasnbHoOe
MecTopoXAeHue: MUpoBas
NpPaKTUKa y COBpeMeHHbIle

TeXHoJIormm

Intellectual Field: the World _
Practice and Modern Technologies

Mockse 14-15 mag 2013 roga npoiuia

II MesxayHapogHas HAyYHO-IPAKTHYCCKAS

KOH(pepeH U M THTENNIEKTYAIbHOE
MECTOPOXK/ICHUE: MUPOBAs IPAKTUKA U COBPEMEHHBIE
TEXHOJIOTUH». DTO MEPONPUATHUE, TOCBAIIEHHOE
MU POKOMY KPYT'y BOITPOCOB 3(P(PEKTUBHON
Pa3pabOTKU U IKCILTYyaTAIUH MECTOPOXKICHUI
YIJIEBOAOPOAOB, OBLIIO OPraHU30BaHO PI'Y HE(DTH
nraza uMmenu .M. I'ybxkuHa, HTO He(pTAHUKOB 1
Tra30BUKOB, MHHOBALITMOHHOM KOMIIaHHEH «<HUTHHOMI»
1 MeXIyHapPOAHBIM aT€HTCTBOM KOHI'PECCHOT'O
O6CITy)KUBAHUS.

MeponpusaThe NOoAAePKaIN BELYITNE KOMITAHUN
HedTAHOM cpeprl: Gazprom International, TpybHas
METAJUTYPrUdeCcKas KOMIaHus. [TapTHepaMu
KOH(PEPEHIINHN BBICTYITHIN POCCUIICKOE ra30BOE
06111eCTBO, COI03 HEPTErA30I POMBIIIIIEHHUKOB
Poccum, Poccuiickuii coro3 He(PTEra3oCTPOUTEIIEH,
WITHT PAH n Acconpaniyis MajablX U CPESHUX
HedTEra30j06bIBAIOINX OPraHNU3AIIHI.

B pa6ore KoH(pepEHIITNY IPUHAIN YIACTUE
6osee 100 y4EHBIX U CIIEUANNICTOB 42 YYEOHBIX,
HAYYHO-UCCJIEIOBATEIBCKUX U IPOU3BOJCTBEHHBIX
opranusanuii u komnanui TOK Poccum.

OTKPBLIT KOHPEPEHITUIO IIEPBBIH IPOPEKTOP MO
CTPATErHYECKOMY pa3BUTUIO PI'Y HedpbTr nrasa
nMmeHu M.M. I'yokuHa, npodeccop M.A. Cruius,
OTMETUBHINI AKTYAJIbHOCTb TEXHOJIOI'HYECKOTO
NEPEBOOPYKEHUA OTPACIIH B CBETE INIOOATBHBIX
YIpO3 KOHKYPEHTOCIIOCOOGHOCTHU POCCUICKOTO TOK
U HEJOCTATOYHOE BHUMAHHUE, YIEJIAEMOE BHEJPEHUIO
OTEYECTBEHHBIX PA3PAOOTOK.

IIpeacenarens Cor3a HEPTEra30IPOMBIIIICHHUKOB
Poccun I'M. IIMaJib pacCcKa3ajl O COBPEMEHHBIX
npobaeMax HEPTEra30BOH OTPACIN U HEOOXOANMOCTH
BBINIOJIHEHUA TOpy4yenus [IpesugenTta PO B.B. [lyruna
O CO3/IaHUHU PETTIAMEHTOB Ha IPOEKTUPOBAHUE U
Pa3paboOTKy MECTOPOXEHUI MOJIE3HBIX UCKOITAEMBIX.
IJ1aBHBIN PEAAKTOD )KYPHAIA <ABTOMATU3ALIVA 1
IT B HEdTEra3oBo 06macTu» A.A. ETOpOB OTMETHII

IIEPCIEKTUBBI MHTEIEKTYATN3AITNH HE(PTEIIPOMBICTIOB

M BBIJICJINJI OCHOBHBIC HpO6JICMbI, CBA3AHHBIC CO
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he II International scientific and practical

conference Intellectual field: the world practice

and modern technologies was held in Moscow
on May 14-15, 2013. This event timed to a wide
circle of issues related to effective development and
exploitation of hydrocarbons was organized by LM.
Gubkin Russian State O&G University, O&G Workers'
Technical Society, Nitinoil Innovation Company and
International Agency of Congress Service.

The event was supported by the leading companies
of oil sector: Gazprom International, Tube Metallurgy
Company. The partners of the conference are Russian
Gas Society, the Union of Russian O&G Industrialists,
the Russian Union of O&G Constructors, Oil and Gas
Institute at the Russian Academy of Science and the
Association of Small and Mid Oil & Gas Producers.

The conference was attended by over 100 scientists
and specialists of 42 education, scientific, research
and production organizations and companies of the
Russian fuel and energy complex.

The conference was unveiled by Mikhail
Alexandrovich Silin, Senior deputy principal on
strategic development at .M. Gubkin Russian State
O&G University, who pointed to the relevance of
technological readjustment in the industry in the
context of global threats to the competitive ability
of the Russian fuel and energy complex and lack of
attention to domestic developments.

G.I. Shmal, the Chairman of the Russian O&G
Industrialists told the participants about modern
problems in O&G industry and the necessity of
accomplishing the errand of the RF President Vladimir
Putin on elaborating regulations for mineral deposits
planning and development. A.A. Yegorov, the editor-
in-chief of Automation and IT in O&G Sector Journal
singled out the avenues of oil-field intellectualization
and pointed to the main problems related to
standardization of certain spheres of oil production in
a complex environment conservation system.

The report of VV. Kulchitsky, Director of Drilling
Technologies R&D Institute was aimed at drawing
the attention to domestic drilling technologies and



CTAH/IAPTUIAIUEN OTAICIBHBIX Chep HEPTEAOOBIIN
B KOMIIJIEKCHYIO CUCTEMY PAIJUOHATIBHOT'O
IPUPOJONOIb30BAHUSL.

Jupexrop HH 6ypOBBIX TEXHOJIOTIUH, TPOMECCOP
B.B. KyJIb4MIIKMI B CBOEM JOKJ/IA/I€ IIPUBJICK BHUMAHUE
K OT€YECTBEHHBIM TEXHOIOTUAM OyPEHUS CKBAXKIH
1 HEOOXOAMMOCTH BBICOKOTEXHOJIOTUYHOI'O
OCBOEHM I'€OKOCMOCA. Begymuii nHxxenep Kuwait
Oil Company A. 30JI0TAaBHH IO TEJIEMOCTY PACCKA3AT
O COBPEMEHHOM OITBITE CO3/JAHUSI MHTETPUPOBAHHBIX
CHCTEM yIIPABJIEHUS PA3PAO6OTKOM U SKCILTYaTATUEN
MECTOPOXKJIECHUI HE(PTU B PEKUME PEATTBHOT'O
BPEMEHHU C UCIIOIb30BAHUEM CUCTEM UCKYCCTBEHHOT'O
UHTEJUIEKTA. [IUPEKTOP IO CTPATErUYECKOMY PA3BUTUIO
On3Heca He(PTErazoBeIx KoMnanuu IBM C.3. T'ymepoB
YAEINUI B CBOEM JJOKJIAJIE OCOO0OE BHUMAHUE MUPOBOMY
ONBITY YIIPABJIEHUS KPYITHBIMU HE(DTETA30BBIMU
MPOEKTAMH HA 623€ MTHTETPUPOBAHHON MOJIE/IN
MHTEJUIEKTYAJIbBHOI'O MECTOPOXEHUA U
CTAHJAPTU3UPOBAHHOIO OOMEHA JAHHBIMHU.

Bo BTOPOI1 IcHb KOH(EPEHITUN PA6OTA
NPOJO/IKAIACH B CEKIUAX «MOJETMPOBAHNE
pa3paboTKW» U JlepCEKTUBHBIE TEXHOIOI'MH JOOBIYN
YIVIEBOAOPOAOB», MOJEPATOPAMHU KOTOPBIX BBICTYITHIIA
npodeccop PI'V nedpru v raza umenu M.M. 'y6knHa
B.B. Kynpankui 1 ydeHbIi cekpeTapb HTO He(TAHUKOB
M I'a30BUKOB D.A. ABaHAH. Bcero Ha KOH(pepeHIIUH
OBLJIO CAEIAHO 39 TOKIA/JOB O COBPEMEHHBIX
WHTEJUIEKTYAJIbHBIX TEXHOJIOTUAX U OOOPYIOBAHHH.
OCOO6BII UHTEPEC BBI3BAJIH JJOKJIA/bI IIPEACTABUTEICH
HIT® JTakep», OAO «Camapanedreras», HIIO J'eOHUK»,
OO0 «Hutnnomnm, OO0 «HanmonanbHas OypoBas
komnanus», 'K <HEOJIAHT> u Schlumberger SIS.

o pesynbraTaM KOH(MEPEHIINN ObLIA IIPUHATA
PE3OMIOINA C PEKOMEHIAIIUAMH I10 CO3AAHHIO
KOHIIETIITUY HHTEJIJIEKTYaJIBHOI'O MECTOPOK/ICHUS,
OTPAaC/IEBON 6a3bI 3HAHUI U CHCTEMBI OOMEHA
IIEPEIOBBIM OIBITOM BHE/IPEHUS OTCUYCCTBCHHBIX
TEXHOJIOTUH YBEJIMYECHUS HEPTECOTAAUH,
32KOHO/IATEIBHOMY OOECIICUYCHUIO CTUMYJIMPOBAHUSA
MHHOBAITHOHHOI'O PA3BUTHS IPEATIPUATHNI
He(dTErazoBoy OTPACIIN.

conferences and exhibitions

the necessity of high-tech development of geological
space. A. Zolotavin, the leading engineer of Kuwait Oil
Company told the participants via spacebridge about
modern experience of interactive oilfield development
and operation control systems featuring artificial
intelligence systems. S.Z. Gumerov, the IBM's Director
of O&G Companies Strategic Business Development,
gave a high priority to the world experience in
managing big O&G projects based on intellectual field
and standardized data exchange integrated model.

On the second day of the conference the work
continued in sections: "Development Modeling",
"Promising Technologies of Hydrocarbon Production"
moderated by Professor VV. Kulchitsky of Russian
State O&G University and E.A. Avanyan, the Academic
Secretary of O&G Workers' Technical Society. In
total, the conference featured 39 reports on modern
intellectual technologies and equipment. A particular
interest of the audience was raised by the reports of
representatives of Packer Research and Production
Company, the National Drilling Company LLC,
Neolang GC and Schlumbeger SIS.

As a result of the conference, a resolution was
adopted providing recommendations for the concept
of intellectual field, industrial DB and a system of
exchange in the advanced experience of the domestic
enhanced oil recovery technologies, legislative support
to innovation development of O&G companies.
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| XIX HayuyHO-npaKTUYecKan
 Kon(hepenuun «HoBan TexHnKa

'l TEXHOJNOrNMn ANA reohusnuecKmnx
' MCCNelOBAHMN CKBaXKUH»

-——r————-——-———————-——-————-——-———————-——-———————-——-———-

| XIX Scientific and Practical Conference
'on New Equipment and Technologies
for Well Logging Operations

1
Scientific and Practical Conference
on new equipment and technologies
or well logging operations took

1
1

place in Ufa on May, 21-23.

It was held in the framework of XXI International
Exhibition “Gas. Oil. Technologies — 2013”.
The Conference was initiated and organized by:
Bashkirskoe branch of Eurasian Geophysical Society
(EAGO), Well Test Association and NPF Geofizika, JSC.

Among the participants of the 19th Conference
one could find representatives of 43 companies
that specialize in well logging services, instruments
engineering and oil & gas production. The companies’
geography was quite broad: Russia, Kazakhstan, Belarus,
Turkmenistan, Kuwait, China and United Arab Emirates.
Representatives of higher educational institutions also
took part in the Conference.

The total number of participants exceeded
150 persons, 43 of them were top managers (chief
executive officers and their deputies) of participating
companies.

Among oil production and geophysical equipment
manufacturing companies registered for the
Conference one could find: Samaraneftegeofizika,
Bashneft, Bashneftegeofizika, Irkutskgeofizika,
Komineftegeofizika, Gazpromneft represented by
Noyabrskneftegasgeofizika, Gazprom georesurs, LLC,
NPC Geostra, TNG-Group, etc.

The Conference was opened by A.P. Adiev, General
Director of NPF Geofizika, JSC. While greeting his
colleagues, he noted that such meetings organized in
the framework of oil exhibition were a good platform
for discussing important and topical issues connected
with providing oil industry specialists with full and
reliable information about oil & gas fields’ development
processes.

R.R. Hayrullin, First Deputy Minister of Industry and
Innovation Policy of the Republic of Bashkortostan,
also greeted the participants of the Conference. Former

21 no 23 mas B Yde, B paMKax

XXI Mex1yHapOIHOU BbICTABKU

«I'a3. He(pto. Texnonoruu — 2013», B HAy9HO-
IPOU3BOACTBEHHOI (pupMme «I'eopusnka» mpourna XIX
HAYYHO-NPAKTUYECKAs KOH(pepeHus «<HoBasg TEXHUKA
U TEXHOJIOTUHU JIJISI TEO(PUBNUECKUX UCCIIEJOBAHUI
CKBAXXKUH». MTHUITMATOPAMHU U OPTAHU3ATOPAMH €€
BBICTYNMIM: Bamkupckoe orzenenue EBpo-A3naTckoro
reogpusngeckoro oomectsa (bO EAT'O), Acconpanius
uccieposarened Ckpaxul (AMC) n OAO HITP
Jeopusrkar.

1 y4acTus B A€BATHAALIATON 110 CYETY
KOH(EPEHITUU CBOU 3451BKH [IPUCIAIN 43 KOMITAHUU
reo(pU3NYECKOTO CEPBUCA, IPUOOPOCTPOEHHUH,
HePTEAOOBIBAIOIINX CTPYKTYP Poccun, Kaszaxcrana,
Benapycn, Typkmenuu, Kyserita, OAD, Kurtas n
YUPEXJEHNUH BBICHIETO TPO(PECCHOHATBHOTIO
06pPA30BAHUS.

Bcero B paboTe KOH(MEPEHITUN TPUHAINA YIACTHE
6onee 150 yesoBeK, U3 HUX 43 — IPEJCTABUTEIN
BBICIIIET'O MEHEPKMEHTA KOMITAHUI B PAHTe
TE€HEPAJIBbHBIX JUPEKTOPOB U UX 3AMECTUTEIIE.

W3 NpONU3BOJICTBEHHBIX I'€O(PU3NYECKUX
OPraHMU3a NN U HEPTAHBIX KOMITAHUI ITPUCYTCTBOBAJIN
BEAYIIUE CIIEITUAIUCTBI AKITMOHEPHBIX OOIIECTB:
«Camapane@rereo(pusnKa», «bamHePTh,
«bamHedTereousnka, <MpKyTCKreopusnkar,
«KomuHeprereopnsnkar, I'a3anpom HePTH> B IULIE
«HosdpbckHedTerasreopusnxar, OO0 daznpom
reopecypc», HIL JTeocTpar, <THI-rpynm» u ap.

KoHpepeHIIUIO OTKPBLI T€HEPATIBHBIN JUPEKTOP
OAO HII® Jeodpusnka» A.P. Anmes. OH, IPUBETCTBYA
KOJUJIET, OTMETWJL, YTO TAKHE BCTPEYU B PAMKAX
HEPTAHO BBICTABKU ABJISAIOTCSA XOPOIIEH TIOMAIKOM
JUIA OOCYKAECHUS BAKHBIX U AKTYaJIbHBIX 33144
obecrnedyeHr st HePTSHOM IPOMBIIIIEHHOCTH
TIOJIHOLICHHOM U JOCTOBEPHOM HH(POPpMALIUET
O IIPOLECCAX PA3PAOOTKH HE(PTErA30BbIX
MECTOPOXKIEHUHN.
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C IPUBETCTBHUEM K COOPABIIUMCS OOPATHIICI
MHEPBBIY 3aMECTUTEIb MUHUCTPA MUHUCTEPCTBA
OPOMBIIIEHHOCTU U MTHHOBAIJMOHHON OJIMTUKN
Pecnry6iimku bamkoprocTtan XaipyninuH PP
BBIBIINY OYPOBUK-HEMPTAHUK NOJUEPKHYII
3HAYUMOCTB IPOMBICTIOBOY T€O(DU3UKU B HE(PTAHOM
JIE€JIE U ITOKEJIAJ YIACTHUKAM KOH(PEPEHITNN
OPOAYKTUBHOM U YCIIEITHON PAGOTHL.

1o TpaAuIIK OTKPBLI PA60OYYIO YaCTh
KOH(PEPEHIIUHU JTIOKJIA]] IEPBOr'O BUIIE-TIPE3UACHTA
EAT'O B.B.JIanTeBa, B KOTOPOM OH PACCKA3aJI
COOPABIIMMCS O MIATAX, IPEATPUHATBIX
o6beimHeEHHBIM KoMmuTeToM EATO, AVIC,

Pocl'eo 1 HADH B o AepiKKy OTEYECTBEHHOI'O
reo(pU3nIECKOro ceppuca. ITo ero MTHUITMATUBE B
mapre 2013 roga cocToanoch 3aceganue [logkomureTa
T'ocymapcrBeHHOI [IyMBl 110 YIVIEBOAOPOLHOMY
CBIPBIO, HA KOTOPOM OBIM PACCMOTPEHEI BAXKHBIE

U AKTYaJIbHBIE BONPOCEHL IIepes OTeueCcTBEHHOM
HEMTAHON ITPOMBIIIJIEHHOCTBIO IIOCTABJIEHA

BAKHASI U TPYAHAS 3272494 — IIOJIHATE KOA(MPUITUEHT
ussneueHus nedtu ¢ 0,39 1o 0,47 a TaKKE OCBOCHUE
HETPAJTUIMOHHBIX KOJUIEKTOPOB OA’KEHOBCKUX U
A4YMMOBCKUX OTJIIOXKEHUI. [TpeacTonT pazpaborka
LIEJIEBOM IPOTPAMMBI ITO UHHOBALASAM B
reo(PU3nIEeCKON OTPACIH, U3MEHEHHIO HaIorosoro
KOZEKCa B 4acTu cTuMynuposanus I'PP, cosganue
HAITMOHAJIBHOT'O METPOJIOI'NYECKOro rienTpa no I'hcC.

C OCHOBHBIMH TE3UCAMHU 3TOI'O U IPYTUX JOKJIA/IOB
JaHHOM KOH(PEPEHIITMHU MOKHO O3HAKOMUTHCA HA
carite pupmsl «leopusrka> www.npf-geofizika.ru
B pazaene Jlybnukanunr. COOpHUK TE3UCOB
34CJIYIIAHHBIX JOKJIA0B OITYOJIUKOBAH 1 €TO
MOJIYYHMJIU BCE YIACTHUKH KOH(DEPEHIU .

Imasubi reosior HITO Jeopusuka» B.B. bepecnes
AKLEHTUPOBAJI BHUMAHUE CIIYIIATENEN HA
METOAUYECKUX BO3ZMOKHOCTAX AIIIAPATYPHO-
METOIUYECKOro KoMiyiekca MATHUC-2 s

UCCIEN0BAHNI Oy PAIINXCS CKBAXKUH. OH IIOTYEPKHYIL, }

driller and petroleum expert made a point of oilfield
geophysics and wished everybody success in their
endeavors.

The main session of the Conference was traditionally
opened by the report of VV. Lapteyv, Senior Vice-
President of EAGO. He told about those steps towards
domestic geophysical service support that were made
by EAGO, Well Test Association, RosGeo and National
Association for Subsoil Use Auditing. At his instigation,
a closed session of State Duma’s sub-committee on
crude hydrocarbons was held in March, 2013. During
this session, a set of important and topical issues
was considered. He reminded that a number of very
important and difficult tasks were assigned to domestic
oil industry, including development of unconventional
Bazhenov and Achimovsky deposits, as well as boosting
the oil recovery factor from 0.39 to 0.47. Mr. Laptev told
that there were still some problems to solve, including
the development of dedicated program on geophysics
sector innovations, modifications of Tax Code focused
on stimulation of exploration activities, as well as the
creation of national metrology center for well logging
operations.

Abstracts of this and other reports made during the
Conference can be found at www.npf-geofizika.ru
(“Publications” page). Abstracts of given reports were
published in the Conference Proceedings, which were
distributed among the participants of the Conference.

VV. Beresnev, Chief Geologist at NPF Geofizika,
paid special attention to methodological capabilities
of hardware-methodological complex MAGIS-2 for
logging-while-drilling operations. He underlined
that the creators of this complex had ensured its
compliance with the best home-grown technologies.
In particular, Mr. Beresnev told that MAGIS-2 complex
could comprise BKVR-M high-resolution laterolog array
equipment (manuf. by Luch, Novosibirsk) and AESB-

73 azimuthal scanner (VNIIGIS), the combination of
which with a borehole televiewer allowed accurate
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4TO €r0 Pa3paboTIYUKU OO6ECICUNIN
4JIaIITAlMIO K JIYYIIUM OTEYECTBEHHBIM
Pa3paboTKaM: B YACTHOCTH, KOMILJIEKC
MATHC-2 Tenepb MOXKET BKJIIOYATD B CBOU
COCTAB aANIAPATYPy BBICOKOPA3PENIAIOMIETO
60KOBOro KapoTaxa bBKBP-M («JIyu»,

. HOBOCHO6UPCK) U A3UMYTAJIbHBIN CKAHED
ADCB-73 (BHHNHUI'HMC), KOTOPBIE B KOMILJIEKCE
C AaKYCTUYECKUM TEJIEBU30POM MO3BOJIAIOT
YBEPEHHO BBIJIENIATD TPEIUHOBATHIE
KOJUIEKTOPBL. Beero B 2012 rogy ¢ moMoIbio
AMK MATHIC-2 yCIIEIIHO BBIIIOJIHEHBI 73 OlepaLin

B Pa3/IMYHBIX I€OJIOTHYECKUX YCIOBUAX.

Hanee paboTa KOHPEPEHIIUHN IPOILIA IO
JIBYM CEKIIMAM. 113 HAyYHO-HCCIENOBATEIbCKUX
OPraHU3a U MHOTO JOKJIAI0B IIPEACTABIIIN
XOPOHIO U3BECTHBIE reodusnkam Poccun OAO HITIT
«BHUUT'UC» (1. OkTa6pbckuit), OAO HIT® Jeodusnkar
(. Yopa), OO0 «KoraneiMmHUTTMHePTH> (T. Koramaeim),
bamrocynusepcurer (T. Y¢pa), PI'VIT «BHHIHA»
uM. HJIL lyxosa (I. Mocksa), 3AO HIIIT «JIyu»

(r. HoBocu6umpck) u ap. B cBoux goknaax
Pa3pabOTIYNKU PACCKA3AIN YIACTHUKAM KOH(MEPEHITUN
O CBOMX HOBBIX Pa3Pa60TKAX, OCOOEHHOCTAX U
MNPEUMYIIECTBAX CO3[JABAEMBIX OOPA3I10B HOBOHA
TEXHHKHU U TEXHOJIOIHUH.

B paboTe Monoae:xHOIM ceKIUU «HOBBIE JOCTUKEHUST
MOJIOBIX YYEHBIX» IIPHUHAIN YYACTHUE ACITUPAHTHI U3
IPOU3BOACTBEHHBIX I'€O(PU3NYECKUX 1 HEPTAHBIX
OPraHU3ALUN U CTYJCHTHI Kadeap reopru3nKu
YaMypTCKOTO, bBamknupckoro n Kazanckoro
(TTIpUBOJIKCKOI'O) TOCYHUBEPCUTETOB U Y(PUMCKOT'O
HEPTAHOIO TEXHUUECKOT'O YHUBEPCUTETA.

B ceximu 6b110 3a4B7€HO 9 NOKJ1a10B. [JOK/Ia/1h]
OPAaI0BAIN CBOEM COAEPIKATETBHOCTDBIO U
NPAKTUYECKUM IPUMEHEHNEM Ha IIPOU3BOACTBE.
Jlyumne 13 HUX ObLIA HATPAXK/IEHBI JUTIJIOMAMU.

23 Masi OPrKOMUTETOM KOH(PEPEHIINHU
ObLIa OPrAHU30BAHA ITOE3/IKA YYACTHUKOB B
METPOJIOTUYECKUH HEHTP PUpMBI «I'eopusrka»

(dema), rie roCTU O3HAKOMUWJIUCH CO CTAHAPTHBIMU
06pa3LIaMM PA3JITUYHBIX TUIIOB CKBA’KMH, HA KOTOPBIX
MNPOBOAAT METPOJOIMYECKUE UCTIBITAHUA U KAJTUOPOBKY
IPUOOPOB, BBIITYCKAEMBIX (pPMO. OHU OCMOTPEIHN
KOHTPOJIBHO-TIOBEPOYHYIO CKBAXXKUHY (500 M) 1
O3HAKOMMUJIHCH C PA6OTAMHU, KOTOPBIE IPOBOASITCS B
Hel. [TobwiBanmn Ha npeanpuaTuu ['YITIIMU «Ypai-T'eo».

TF'octy u3 TypKMEHNH NOCETWIN NPEATIPUATHE
OOO HIIK «He@rereopusnkar, 34eCb UX UHTEPEC
COCPENOTOYUNIICA HA MOOVJIBHBIX BATOH-JTOMHKAX
Juts cranum I'TU, kotopsle npoussoaut OO0 HITK
«Hedrereodunsmkar, a TAKKE OHU O3HAKOMUIINCH C
IIPOU3BOICTBOM KAPOTAKHBIX ITO’bEMHIKOB.

3HAYUTENBHBIN YCIIEX U UHTEPEC K TEMATHKE
reo(U3NIEeCKON HAYYHO-TIPAKTUYECKON
KOH(PEPEHITUH TOBOPUT O BBICOKOM POJIM COBPEMEHHBIX
reo(pU3NIECKUX TEXHOJIOIUN B HE(PTAHON OTPAC/IN. ©
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identification of fissured reservoirs. A total number

of 73 operations (under various geological conditions)
were performed with application of MAGIS-2 complex
in 2012.

The remaining part of the Conference was organized
on “two parallel sessions” basis. Well-known in Russia
geophysical research organizations presented a lot of
interesting reports. Among such organizations one can
find NPP VNIIGIS, JSC (Oktyabrskiy), NPF Geofizika,
JSC (Ufa), KogalymNIPIneft (Kogalym),
Bashgosuniversitet (Ufa), FGUP VNIIA n.a. N.L. Duhov
(Moscow), NPP Luch, CJSC (Novosibirsk), etc. The
reports were devoted to new developments, as well
as characteristic features and advantages of new
equipment and technologies.

Session “New achievements of young scientists” was
attended by post-graduates from geophysical equipment
manufacturing and oil producing companies along with
students from Udmurt State University, Bashkir State
University, Kazan (Volga Region) Federal University and
Ufa State Petroleum Technological University.

Nine reports were given during this session. All reports
were informative and described things with wide
practical applications. Young participants who gave
the most interesting reports were awarded with special
certificates.

On May, 23 the Organizing Committee of the
Conference held a tour to metrological center of
NPF Geofizika (Dena). There the participants of the
Conference became familiar with standard types of
wells, in which specialists from NPF Geofizika perform
metrological tests and calibration of tools manufactured
by the Company. Guests of the Conference also
examined a benchmark calibration well (1,640 ft) and
made themselves aware of the operations performed
there. They visited GUP CMI Ural-Geo as well.

Visitors from Turkmenistan attended NPK
Neftegeofizika, LLC. They were interested in
transportable wheelhouses for mud logging stations
manufactured by NPK Neftegeofizika, LLC. They also
had a look on well logging hoists and the process of
their manufacturing,

Considerable interest and success of this Scientific
and Practical Conference is the evidence that up-to-date
geophysical technologies play an important role in oil
industry. ©
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KOH(PEPEHITNH U BBICTABKU

TEXHOITORNYEGKON
n VIJIEBOIOPOHOB

WNG SIESSIN] ©1F Ul S RANTEANUS
ORNEGHNOIOGIFAINEIFATEORIVI
MIECGHNOUEOGIES HY[DROGARBONS

PRODUGIHION Ul

O OKEIFAGEINIVIOSCOW

Mocxkse B PI'Y HedTn 1 ra3a um. .M. ['yGKkrHa
5 utons 2013 1. nponuIo padoyee COBEIaHNuE
«B3anMMOJENUCTBUE MEXKY YIACTHUKAMU
MHHOBAIJMOHHOT'O MIPOILIECCA: HAYKOU, GU3HECOM
U MHBECTUIIMOHHBIM CEKTOPOM B PAMKAX
TEXHOJOrn4eckou miaardopmst (TII)».

B cosemanuu npuHsIx ygactue 105 generatos
U3 PAa3/IMYHbIX PETHOHOB Poccuu, IpecTaBIsIBITAX
IIHMPOKUH CIIEKTP OPraHU3ALIUH, YY4ACTBYIOIIUX B
TEXHOJIOTUYECKOU miatTdopme. B HacTos1ee BpeMs
TI1 o6bpepauHsAeT 206 OPraHU3AIH, U POCT YKCTA
YYaCTHUKOB HUJIET OYEHD OBICTPO.

MeponpusTHE CTABUJIO CBOEH 11EJIBIO
PEICTABICHUE OCHOBHBIX HAIIPABJICHUWH B IJIAHAX
WHHOBAIJMOHHOTI'O pa3BuTusa HA 2013-2020 roasr
KPYITHEUIINMU OTPACIECBBIMU NPEAITPUATUIMY,

4 TaKKe OOCYK/AEHUE YCIOBUU JIJIS1 IPUBJICYCHU S
YYaCTHUKAMHU TEXHOJOTUYECKOM MIaT(HOPMBI
(PUMHAHCUPOBAHUS HA UHHOBAIITUOHHYIO
JIESTEIBHOCTD HA PA3JIMYHBIX YPOBHSAIX.

IIpencenaTenbCTBOBABIINN B COBENMAHUH
JUpeKTOp HEKOMMEPUYECKOTO NAPTHEPCTBA
«HanoHaJIbHBIA UHCTUTYT HEPTH U Ta3a>» (HUHI),
npodgeccop M.A. CUIHNH HPOU3HEC BCTYITUTEIBHOE
CJIOBO, B KOTOPOM ITOJYEPKHYJL, UYTO TAKAs BCTPEYA
BCEX y4aCTHUKOB TTI ¢ IpeACcTaBUTEIAMU BEAYIITUX
HE(PTEra30BbIX KOMITAHUH /17151 OOCYXK/IECHUS UX
JIAHOB UHHOBAITMOHHOI'O PA3BUTHS IIPOUCXOAUT
BIIEPBBIC U YTO JAHHBIN (pOPMAT MEPOIIPUATUS
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orking session entitled as “Interaction

between the participants of

innovation process: science, business
and investment sector, in the framework of
technological platform (TP)” was held in the
Russian State University of Oil and Gas, Moscow,
on June 5, 2013.

105 delegates from different regions of Russia
attended the session. They were representing
a broad range of companies and organizations
that usually participate in TP. Currently TP unites
more than 205 organizations, and their number is
constantly and rapidly increasing.

The event was devoted to introduction of the
main directions within innovation development
plans of major oil and gas companies for 2013-
2020. In the framework of the session it was also
planned to discuss conditions for attraction of
funding resources for multi-level innovation
activities by the participants of TP.

Professor M.A. Silin, Director of Non-commercial
Partnership “National Institute of Oil and Gas”, who
was a chair of the meeting, told a few words as an
introduction. He noted that such meeting of all TP
participants and representatives of major oil and
gas companies was held for the first time. He said
that this event allowed to discuss important issues
by means of direct face-to-face contacts, ask any
questions and receive answers to those questions,
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IO3BOJIAET B IIPOLIECCE HENTOCPELCTBEHHOI'O
JKUBOT'O OOILIEHUS OOCYAUTD BAXKHBIE IPOOJIEMHL,
33/1aTh BOIIPOCHI U TOJIYYUThb OTBETHI HA HUX,

4 TaKXKe C(POPMUPOBATH MAKETH KOHKPETHBIX
PEIJIOKEHU.

HayanbHUK [lenapTaMeHTa JOObIYU U
TPAHCHOPTUPOBKU HEPTH U ra3a MUHIHEPTO
Poccun PD. Tanunos B CBOEM NPUBETCTBUH
OTMETUJL, 4TO MUH3HEPro PO CTOAIO Yy UCTOKOB
cosganuda HUHT — ynpasisome KOMIIAaHUU
TEXHOJIOTUYECKON NIAT(POPMBI « TeXHONIOTUHN
JOOBIYU U UCIIOTIB30BAHUS YITIEBOJOPOAOB».
[IporpaMma HHHOBAIIMUOHHOI'O PA3BUTHUA
Poccun B KaueCTBE MPUOPUTETHBIX 33149
CTaBUT (DOPMHUPOBAHUE U BEJICHUE 6A3bI ITAHHBIX
HUWOKP no meTogam nnossimeHusa KWMH u
MHOATOTOBKY MPEJIOKEHNH IO HOBBIM METOJAM
CTUMYIALUU IPUTOKA. KOHCYIBTATUBHBIN COBET,
OPraHU30BAHHBIA MUH3HEPIO, KypuUpyeT TPU
HanpasieHus: noseimenue KMH, pazpabotrky
meIb(MOBBIX IPOEKTOB U BOCIIPOU3BOJACTBO
MG NG TEHO-CLIPS 280 511321 BBICTYHAIOMIUHA
MOAYEPKHYJI, YTO OUYEHD BA’KHO B PAMKAX
KOHCYJIBTATUBHOTI'O COBETA CO34aTh TOYKH
COIPUKOCHOBEHUSA U B3AUMOBBITOJTHOTO
COTPYJHUYECTBA HAYKH, OU3HECA U TOCYAAPCTBA,
4TOOBI ITOJIYYUTDb PEAIBHBIIN PE3YILTAT.

C IpUBETCTBEHHBIM CJIOBOM BBICTYIIHJI TAKKE
O.JI. Ipa4€EHKO, YJIEH COBETA JUPEKTOPOB
VK «CO6epuHBECT». DTA KOMIIAHUS IVIOTHO
3aHUMACTCSI PUHAHCUPOBAHUEM HANOOJIEE
NPOOIEMHOM YaCTH IPOEKTOB — KOI'/1A HET EIIE
pE3yNbTATOB BHEAPEHUA. BBIJIIO OTMEYEHO, UTO B
HACTOAIIEE BPEMA HAOTIOAAETCA OCTPASA HEXBATKA
HE JIEHEKHBIX CPEJCTB, 4 IPOEKTOB, JOCTONHBIX
¢prHAHCHpOBaHUI. HeoOxoqumMo coOBMeCTHO ¢ TTI
BBIPA60TATh KPUTEPUU IOHUMAHUS, KY/[a IBUXKETCA
HAayKa, KOTOPBIE OBl ITO3BOJIU/IA IPOU3BOAUTH
0TOOP NEPCHEKTUBHBIX IPOEKTOB JIJIS UX
(pMHAHCHPOBAHMUSL.

IMpodeccop M.A. CUINH O3By 4YHJI IOKIA],

10 pabOoTE TEXHOJIOTUYECKOH IJIAT(POPMBI,
CYIIECTBYIOIMUX ITPOGJIEMAX U ITPEJIOKEHUAX 10 UX
PELIEHUIO C LEJIBIO BEJEHUA COBMECTHOTO IUAJIOTa
HayKU 1 6usHeca Ha 6a3e TT1. JOK/IaJYUK KPATKO
pacckazai 06 ucropuu TII, KOJIUYECTBEHHOM U
KAa4ECTBEHHOM COCTABE €€ YYACTHUKOB, 4 TAKXKE

o crpykrype HMHI, B KOTOpOM Beayas poJib
OTBEJICHA HAOIIOAATEIBHOMY COBETY. CO3[JaHUIO
HUHTI npeamecTBoBaI0 U3YYEHUE MUPOBOI'O ONIBITA
06pPa30BaAHMA NOJOOHBIX OPTAHU3ALNH, IIPEXKIE
BCETr'o (PPAHIY3CKOI'O U AMEPHUKAHCKOTO.

as well as to form a package of specific proposals.

R.F. Talipov, Head of Oil & Gas Production and
Transportation Department at the Ministry of
Energy of the Russian Federation, mentioned
that Russian Ministry of Energy was one of the
creators of NP “National Institute of Oil and
Gas”, which was the managing company of TP
“Technologies for hydrocarbons production and
utilization”. He reminded the participants of the
fact that the program of innovation development
of Russia had a number of priority tasks,
including creation and administration of R&D
database containing the methods of enhanced
oil recovery (EOR), as well as formulation of
proposals connected with new well stimulation
techniques. Mr. Talipov also told that there was an
Advisory Board created by the Ministry of Energy,
which supervised three directions: oil recovery
factor increasing, offshore projects development
and raw-materials base reproduction. The
speaker underlined that in the framework of
Advisory Board it was very important to find
common ground and settle mutually profitable
connections between science, business and
government.

0O.G. Djachenko, Board Director of Sberinvest
Management Company, also gave a welcome
speech. Sberinvest Company specializes on
financing of the most problematic part of
projects — the stages, at which implementation
results are not yet available. Mr. Djachenko told
that currently there was no shortage of funds,
but a lack of projects worthy of funding. He
noted that together with TP it was necessary to
formulate criteria of understanding the direction
of science development, which would allow to
select promising projects and provide funds for
their financing,.

Professor M.A. Silin gave a report on the
operation of TP, provided information about the
existing problems and suggested their possible
solutions. He also underlined the importance of
dialogue between science and business that could
be organized under the aegis of TP. The speaker
briefly described the history of TP, told about
the quantitative and qualitative composition
of its participants and gave some information
about NP “National Institute of Oil and Gas”,
which was governed by the Advisory Board. It
was interesting to learn that the creation of this
non-commercial partnership was preceded by
the investigation of corresponding international }
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TTI TO3UIIMOHUPYETCS KAK IIJIONMAKA /115
KOMMYHUKAILUH, LIEJIb KOTOPOXU — HANUTHU TE
TOYKH COIIPUKOCHOBEHUS, I7I€ Obl y4aCTHUKAM
n1aT(HOPMBI OBLIO YAOOHO U ITOJIEZHO
COTPYAHHYATD MEX]Y COOOMH. B KauecTse
MHCTPYMEHTOB BBICTYNAIOT UH(POPMALMOHHBIH

nopra1 HUHI www.tp-ning.ru u www.oilring.ru —

WHHOBAI[MOHHAS HAYYHAS CPE/IA U TUIOMA KA
OOBIIEHUS HAYKH, GU3HECA U TOCY/IAPCTBA, HA
KOTOPOM B CAMOM CKOPOM BPEMEHU HAYHET

€XEKBAPTAJIbHO BBIXOANUTD JIEKTPOHHBIN HAyYHBIN

JKYPHaJI <[€EXHOJIOIUH JOOBIYH U UCTIOJIb30BAHUSA
YIJIEBOJOPOJOB». ByJIeT TaKKe CO3/1aHA
HAIlMOHAJIbHAA HEPTETA30BAS ITEKTPOHHASA
OUOIUOTEKA, KOTOPAA OOBEAUHUT peCcypchl PAH,
KOMITAHU, HE(PTETA30BBIX By30B.

HHMHI HaMepeH KypHUPOBATb BOIIPOCHI
TEXHUYECKOU U TEXHOJIOI'NYECKON

craggapTusanuu TOK. B HacTOsIEE BpEMSI BEJIETCS

pPa3padboTka 1podPECCUOHANBHBIX CTAHAPTOB,

KOTOPBIE IIOMOT'YT B KJIACCU(PUKAIIUU U ITIOJII'OTOBKE

npOoPECCUOHAIIOB.

IIpodeccop M.A. CUIHNH O3BYyYHJI IPEJIOKEHUE
O CO3/TAaHHUH BHEJIPEHUECKOTO NPEATIPUATUA —
MOJUTOHA (BBICOKOBA3KHE HEPTH, 6AKEHOBCKAA
csuTa, MYHBEI (DU3UKO-XMMHUYECKHE, I'A30BBIE,
TETJIOBBIE METOBI BO3AEHUCTBUA HA IJ1ACT), ['PI],
WHTEHCU(PUKALINA, KAPOOHATHBIE THIPO(POOHBIE
KoJsuiekTopsl, PUP, 6ypenue, menbd) BHEJPECHUS
HOBBIX TEXHOJIOTHUI 1 OOOPYJIOBAHUA.

3aKIIOYUTENbHAS YACTh JOK/I4/1a ObLIa
NOCBAMIEHA ITIEPCIIEKTUBAM Pa3BuTHs TT1
«Texnonornu O6IYN U UCIIOIb30BAHUA
YIJIEBOJOPOIOB».

IIpeacTaBUTENN ABYX BEAYIIUX OTEYECTBEHHBIX
BUHK — OAO «T'asnpoM HedTh> 1 OAO JIVKOMJI»
BBICTYIIUJIN C COOOIIEHUSAMH, TOCBAIEHHBIMHA
WHHOBAIIMOHHOMY PA3BUTHUIO CBOMX KOMITAHUIL.

HauanpHuK ynipasaeHus OAO «'a3npoM HePTh»
P.P. KariGpIIIeB O3HAKOMMUJI IIPUCYTCTBYIOIHUX
C OCHOBHBIMHU HAIIPABJIEHUAMHU IIPOTPAMMEI
MHHOBAILIMOHHOI'O PA3BUTUA KOMIIAHNH.

B 4mcII€ KII0UYEBBIX TEXHOJOTUYECKUX
HAIIPaBJICHUH: IIOBbIIIEHUE 3(PPEKTUBHOCTU
Pa3pabOTKHU TEKYUUX AKTUBOB (TEXHOJIOTUH
SHCKTpOHHOFO MCCTOpO)K/ICHI/IH JAJI ITIOBBINICHM A
HedTEOT/IAYN TVIACTA U IPOU3BOIUTEIBHOCTH
CKBAXXWH, IIPOTPAMMBI 3HEPrO3(P(MEKTUBHOCTH,
HOBBIE TEXHOJIOTHU I'MJIPOPA3PHIBA TJIACTA

1 3aPE3KU OOKOBBIX CTBOJIOB); BOBJICUCHUE B
Pa3paboTKy TPYAHOU3BIECKAEMBIX 3211ACOB

(BBICOKOpA3pemaonas CEHCMUKA, TOPU3OHTAIbHbBIE
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practices, in particular French and American.

TP casts itself as the platform for
communications, the main goal of which is to
find those points of interaction between TP
participants that could simplify their useful
cooperation. There are two tools for interaction:
Internet data portal of NP “National Institute of
Oil and Gas” (www.tp-ning.ru) and web-site
www.oilring.ru. The latter represents innovation
scientific medium and a platform for dialogues
between science, business and government.

At the earliest possible date, all visitors of
www.oilring.ru will be able to find there the
first issue of quarterly electronic scientific
journal “Technologies for hydrocarbons
production and utilization”. National electronic
oil and gas library will be also created in the
nearest future. It will join together the resources
of Russian Academy of Sciences, oil and gas
companies and higher educational institutions.

NP “National Institute of Oil and Gas” has
an intention to administer the questions of
technical and technological standardization of
Russian fuel and energy sector. At the moment,
a set of occupational standards, which will help
to classify and qualify professionals, is being
developed.

Professor M.A. Silin also suggested to create
a company that would implement new
technologies and equipment (high-viscosity
oil, Bazhenov formations, EOR technologies
(physical-chemical, gas injection and thermal
recovery methods), hydraulic fracturing,
well stimulation, carbonate water-repellent
reservoirs, cement squeeze operations, drilling
and offshore operations).

The concluding part of the report was devoted
to the prospects of TP development.

The representatives of two major vertically
integrated Russian oil companies, Gazprom
neft and LUKOIL, gave reports dedicated to
innovation development of their companies.

R.R. Kaybyshev, Head of Department at
Gazprom neft, JSC, provided information about
the main directions of the Company’s Innovation
Development Program. He told that the key
technological directions were the following:
improving the efficiency of current assets
development (e-field technologies for enhanced
oil recovery and well productivity, energy
efficiency programs, new hydraulic fracturing
and sidetracking technologies); development
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CKBA’>KUHBI C MHOT'OCTAJUHHBIM I'MJJPOPA3PbIBOM of hard-to-recover reserves (high-resolution
IJIACTA, LEHTP I'€OJIOI'MYECKOI'O COIIPOBOXICHHUA seismology, multistage hydraulic fracturing
OypEHUS; TEXHOJOTUU JOOBIYU BBICOKOBA3KHUX in horizontal wells, wells placement center,
He(dTEN B MOATra30BBIX 3AJIEXKAX, TEXHOJIOTUH technologies of high-viscosity oil production
JIOOBIYM HA CyLIE U MIENb(pPE ADKTUKH; PEATTUZAL U from under-gas-cap deposits, offshore and
IIPOPBIBHBIX BO3MOXHOCTEN (TeXHOnorus ITAB- onshore Arctic production technologies);
1IEJI0Yb IIOJIMMEPHOI'O 3aBOJAHEHU S, TEXHOJIOINU realization of breakthrough possibilities
3aKa4YKU BO3/1yX4 U BHYTPHUILJIACTOBOI'O T'OPEHUS, (technology of alkali-surfactant polymer
TEXHOJIOIUHU PA3PAOOTKU CIAHIIEBOU HEPTH). flooding, technology of air injection and
BBLIO JOJIOKEHO 06 OPTAaHU3AIMOHHOU CTPYKTYPE in-situ combustion, shale oil development
YIIPaBJI€HUA UHHOBALMOHHOM A€ATE/IbHOCTBIO technologies). Mr. Kaybyshev also reported about
KOMITAHUHU U (PUHAHCOBBIX ACIIEKTAX IPOrPAMMBI the organizational structure of the Company’s
WHHOBAITMOHHOTI'O PA3BUTHUS, 4 TAKKE O3ByUYEeH innovation activity administration and the
3anpoc OAO «'aznpoM HePTh» K TII HAa mpuMepe financial aspects of the Innovation Development
npoekTa ASP. Program. Through the example of ASP project,
Havanbauk Yipasaeaus OO0 JIVKONJI- he made an inquiry to TP on behalf of Gazprom
NHXUHUPHUHT», K T.H. HA. BEpeMKO BbICTYIINUII neft, JSC.
C AOKJIa40M «K BOIIPOCY O CTPATErNYECKOM N.A. Veremko, Ph.D., Head of Department at
PAa3BUTHU U UHTEIPALIMH COBPEMEHHOU HAYKU LUKOIL-Engineering, LLC, presented a report
Y IPOU3BO/ICTBA B TOIIJIMBHO-9HEPIETUYECKOM entitled as “Towards strategic development
KOMIIJIEKCE». [JOKIATYUK OCBETHUII CTPATErNYECKHE and integration of modern science and industry
BOIIPOCHI PA3BUTHUA HEPTAHON OTpacau Poccun n in the framework of fuel & energy sector”.
CaMbl€ UHTEPECHBIE IMTPOEKTHI, OCYIIECTBIIAEMBIE The speaker highlighted the sensitive questions
B KOMITAHUH (B Y4CTHOCTH, PA3paA0OTKA of Russian oil & gas industry development
TPYJIHOU3BIIEKAEMBIX 3A[1ACOB TOPU3OHTAIbHBIMHU and interesting projects being realized by the
CKBA’KMHAMU C IIPOBEICHUEM MHOTI'O30HHOTO ['PIT, Company (in particular, development of hard-
HOBBIE TEXHOJIOI'MH COITPOBOXJEHNUA OYPEHUA to-recover reserves by means of horizontal wells
W 3aKAaHYMBAHNA CKBAKHMH, IAXTHBIN METOZ, drilling with subsequent multistage hydraulic
JOOBIYH BEICOKOBA3KOM HE(MTH HA SIperckom fracturing, new technologies of wells drilling and
MECTOPOXKJEHUU, COBPEMEHHBIE TEXHOJIOTUH completion support, mining techniques for high-
OTpaHUYEHUS BOJIOIIPUTOKA). B KauecTBe Hanbosee viscosity oil production at Yaregskoe field, up-to-
MEPCIEKTUBHBIX HATIPABIECHUI TEXHOJIOTUIECKOTO date water shut-off technologies).
passuTusg Ha 2013-2015 rogst OAO «JTYKOMJT» Among the most promising directions of
OIPEAEINIO: PA3BUTHE U COBEPIICHCTBOBAHNE technological development for 2013-2015
TEXHOJIOTUY OYPEHUS MHOTO3260MHBIX CKBAKUH LUKOIL, JSC chose the following: development
C TOPU3OHTATBHBIM OKOHYAHUEM; A/TATITAITUIO and improvement of multilateral/horizontal
¥ BHEJIPEHUE TEXHOJIOTUN OIPAHUYCHUSA wells drilling technologies; adaptation and
BOJIOTIPUTOKA; TPETUYHBIC METO/IBI YBEIUYCHU A introduction of water shut-off technologies;
He(TEOTAAYH IIACTOB (MonuMepHoe U [TAB-mmenoun tertiary oil recovery methods (polymer and alkali-
MIOJTMMEPHOE 3aBOJJHEHUE, Ia30Bble MeTOAbI ITHIT). surfactant flooding, gas injection EOR methods).
JTIOKJIaIbl OT O6ENX KOMITAHUH BBI3BATIU Reports presented by both Mr. Veremko and
JKUBOY MHTEpPEC ayAuTOpUH. Ha BCce BOITPOCHI Mr. Kaybyshev aroused a keen interest of the
MIPUCYTCTBYIONIHE ITOJTYYMIIN UCYEPIBIBAIOIINE audience. All asked questions were followed
OTBETHL Pabouee COBENaHUE CTAJIO HACTOSIIEIH by the corresponding comprehensive answers.
KOMMYHHKAIITMOHHOM TUIOIIA/IKOM, CJIEAYS OTHO 13 This working session transformed into a real
[VIABHBIX I1€JIEH TEXHOJIOTHUECKO IIAT(OPMBL communication platform. It means that the main
1o 3aBEPIIEHUN COBEIMIAHU S OPTaHU3ATOPHI goal of TP was reached.
MIO/ITBEPAMIIN CBOE HAMEPEHUE TPOBOJUTH After the session was over, the organizers
NOJOOHBIE MEPOIIPUATUS CUCTEMATHYCCKU. confirmed their intention to hold such meetings
O3XU/IAeTCs, YTO Ha CIEAYIONIEM COBEIAaHNHN on a regular basis. The next meeting is expected
BBICTYIIST IIPEACTABUTEIIN IPYTHUX BEAYIITUX to attract many representatives of other major
POCCUHCKUX HEPTETA30BbIX KOMIIAHUI. © Russian oil & gas companies.
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Humeniexmyaasioe mecmopoxcieniie:
HHHOBAMUOHHBIE MEXHOTOZUNT OM CKEANCUH b
d0 MAZUCMPAILHOT MPYob isiaain

16 - 21 ceHTtabpa 2013 r., AHana neft;;:;;cii. m

nepenosbie TexHoNorMK chopa v o0BpaboTHK reaNorMYecHon 1
recHIMYecHor MHPOPMALIMK, COZ0AHKE FE0NOTHMYECHOR MOGENK,

UMb poBaA MOASAL HEQHE;

MOASNHPOBAIHKE Pa3paboTHM MECTOPOMASHHMA: MHHOBALMOHHBIE NOAXOAB,
HHTE FPHPGBEH HOE MDp.E.FIH [JGBEHHE, ﬂpﬂlrpaMMth'E KOMMNEKCEI;
NPOEKTUPOBAHKME BLICOKOTEXHONOTMYHBIX CHBAMMH;

YAANEHHEIR MOHWTOPHHT BypoBLIX paboT, MHHOBaLMK B BYPEHMK
HAKNOHHO-HANPABNEHHBIX M TOPHI0HTANBHBIX CHBAMKH, BOKOBBIX CTEONOE;
TEXHONOMMW & HHTENNEKTYANBHOTO? 3aKAHYMBAHMA CHBAMMWH,
MHOToCTaguiHele MPM;

NPOEKTHPOBAHKME, MOHWTOPHHT M YNPABNEHWE EMHTENNEHTYaNBHORY
paspaboTHoM HedTAHOMD MECTOPOMASHMA, NAaHKMpoBaHWe MYH;
HMHTEANEKTYANEHEIA KOHTPOAL CHEAMMH B Npouegcce AobbiuM HedTH W raza,
CHCTEMBI NOTPYHHONA TENEMETRWM;

METE'pHa.I'Ib\!, F]E'aI'E'HTbI W TEXHONOMMHK AnA {‘I-'IHTEHJ'IEH'I".I'aﬂbeIKh'r CHBAMMKH,
NaKepHoe W BCNomMoratensHoe ofopyaoBaHue;

ONTUMKMIALMA PaBoTel NPOMBICNOBLIX 06LeKToB HedTerazonobbium ¢
NOMOLUEID BHEAPEHWA BEICOKOTEXHONOMMUHBIX CUCTEM M3MEDEHMIA 1
KOHTPOAA, CTAHUMK AMCTAHUHMOHHOMD YNPaBneHHA;
ABTOMATHIMPOBAHHBIE CHCTEMBI YNPABNEHWA TEXHONOTMYECHHUMM
npougccamu (ACY TN) HedTerasogobeiBaroWero NPoM3B0ACTES;
aHeproadderTUBHLIE TEXHONOMMM B A0BbiNe HedTH 1 rasa;

TEXHONOTHW € MHTENNEKTYANBHBIXS CHBAMMH Ha MX;

CMHTEANEHTYanbHbIEN TPEHAMEPL] ANA 0BYUEHUA CELMaNMCTOB
HedTera3oBoro KOMNAEKCA.

HHTITG

nitpo.ru

Chop, nodzomogka i MPancRopmupoera
yeaesodopodoe - 2014

mapt 2014 r., Coum nitpo.ru

npoekTHpoBaHve obbexTos cBopa, NOAMOTOBKK M TRAHCNOPTUPOBHK

VINEeE0A0POA0E, MHTEMPHPOBAHHBIE NPOEKTEI;

CTPOMTENBCTED NPOMBICAOBBIX M MardcTpaneHeix Tpybonposoaos;

TEXHMKE W TexHonoruA MHE;

Tpybw, TpyGONpoBOAHAA M 3aN0OPHAA apMaTypa;

MHHOBALMOHHBIE TEXHONOMMH MOHHTOPMHIE TEXHUUECHOTO COCTOAHWA
TRYDONPOBOAHBLIX CHETEM;

0BOPYAOBAHHE HACOCHBLIX M KOMNPECCOPHBLIX CTAHLMIA;

CTPOMTENLCTBO M IKCNAYATALUMA HedTerasoXpaHunuilL, pesepeyapHoe

obopyaoBaHUe;

CTPOMTENLCTBO M IHCNAYATALUMA NOAZEMHBIX XPAaHMAMLL ra3a,
HHTENNEKTYANBHBIE CHCTEMEI MX MOHMTODMHIA;

Bbopeba c Koppo3Kel, NpeaynpexasHie M AMKEMAaumMa ACNO;
COBPEMEHHBIE TEXHONOMAW, MAaTEPWANGL! K PEareHTH B cMcTemax cbopa,
NOArOTOBKK M TPAHCNOPTUPOBKK YINEE0A0POA0E;
PHIMHO-XMMHYECKHE METOAL! PENYNIHPOBAHWA CTRYHTYPHO-
PEOAOTMYECKWX CBONRCTE HedTel;

aBToOMaTHIaAUMA WHGpacTpyrTyp, KK, MT- TexHonorim;

CEepBMCHBIE PaboThl B NPOLECCaX CTPOMTENLCTEA M IKCNAYATALMMH
obbeKToR cBopa, NOATOTORKM M TPAHCNOPTHROBKK YINEBOA0POA0E;
obcnysuBaHKMe U oxpana TpyGonposogos, obecnevyeHne
NPOMBILWASHHOW, NOMAPHOR ¥ 3HONOMMYECHoH BE3oNacHoCTK;
NWKBHAAUMA ABAPHIHEIX PA3NHEOB HEdTH,

HETRO

MHBOPMALUMOHHEIE NAPTHEPE

sainin
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conference
Cmpoumenbemeo u pemonn
creancun - 2013 !
Lo

23 - 28 centAbpa 2013 r., AHana ngv.ru
HOBBIE TEXHONOTHK BYPEHWA, 32HAHYHBIHKMA W PEMOHTA CHBAMMH;
NPOEKTMPOBAHME, OPFaHW3ALMA, HOHTPONL M CYNEPBAR3MHN
Gypoakix pabor;

recdraMYeckoe CONPOBOMASHWE NPOLECCOB CTPOMTENLCTEA 1
PEMOHTS CHBAMMWH;

YNPABNEHHME TRAEKTOPMER CTBONA CHEAMMHBI, TEOHIBMIALMA;
CTPOMTENBCTED MHOTOCTBONBHBIX CKBaXWH W KPC 3ape3koi
BOKOBLIX CTEONOB;

BYpOBLIE YCTAHOBHK M YCTAHOBKK anA KPC;

A0NOTA W CHEHWHHBIA MHCTPYMEHT;

HONTIOBWMHIOBLIE TEXHONOMMK, 0BOPYAOBAHWE U MHCTPYMEHT;
cHMCTEMbI BYPOBLIX PACTEOPOB, MATEPUANLI M XMMWYECKHE DEAreHTbI;
LEMEHTHPOBAHME CHBAMMH: TEXHONOMMH, 060DYA0BAHWE W
MaTepMant;

OCBOSHWE CHBAMMH M BbIZOB NPWUTOKS;

NpeaynperaeHHe v THKEXOALWA OCNOMHEHWH;
PEMOHTHO-HMI0NALMOHHEIE paBoTss;

TpyBb HEGTAHOID COPTAMENTA, pe3bboBble CORAMHEHMA, 3aLLMTA
OT HOPPO3IMM;

ABTOMATHEMPOEIHHBIE CHCTEMEB! YNPaBNeHHA,

IHEPro3QGEHTHUEHBIE TEXHONOMHMK;

OpraHW3aLMA CEPBMC;

CHUHEHHWE CTEMEHM DUCKOB W NPOMBILLNEHHAA BE30NACHOCTb.

HHTITS

nitpo.ru

Cospemeniibie Mexnoa02ui KQRUmMaibiozo peMonna
CKEANCHUH I ROGHUICHIA Hehimeomoauu Raacmoe.
Hepenexmuam pazenmus T
mau 2014 r.,, TeneHaMHK

PEMOHTHO-HIONALMOHHBIE PAGOTEI B HEdTAHLIX W ra30BLIX
CHBAMMHAN;

NOoBLILEHWE HEDTEOTAAYM NNACTOB, MOAENMPOBAHHE M OLEHKA
TEXHONOTHYECHOH 3dberTHBHOCTH MYH;

HHTEHCHpUHAWMA A0BBIMK HedTH v rasa;

rMAPORa3IPLIE NAACTA;

FAYIWEHWE CHBAMWH, BpEMEHHAA BNOKMPOBKA NPOAYKTHEHLIX
MNAcToB;

BTORHYHOE BCKPLITHE;

KpenneHye npui3aboiHbix 30H cnaboleMeHTHPOBaHHbIX
HONNEKTOPOR;

NUKBWAALUMA OCAOMHEHHA NPW BYPEHHKM CHBIMWH;

3ape3Ka ETOPRIX CTBONDEB;

ponb recNoro-NPoMeICNCBLIX MCCNSA0BAHMA NPW PEMOHTE
CHB3MHMH;

NpPMMEHEHKHE KONTIOBMHIOBLIX TEXHONOTMIA;
BHYTPMCHBAMEHHBIA MHCTRYMEHT M TEXHONOTMYECKDS
obopyaoBaHue;

OpPraHW3aUMA CePRMCHBIX YCYT;

TEXHWHO-3HOHOMMWYECKWA aHanus NPoOEKTOB, I':""I'IEI]BBI-‘:BI-'!HFJ
YNpagneHue;

HHPOPMALMOHHEIE TEXHOAOMMMK.

nitpo.ru

HHGOPMALMOHHBIE NAPTHEPH!

ety
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IOATOTOBKA CIIEITUAIUCTOB

1Ipeonazaem 03HAKOMUMDBCA C ME3UCAMU
Hauboee UHIMepecHbLx Padom cnyoeHnos,
OaKanaspos U MazucmpaHinos, Komopbie
ObLIUL PeOcmaservl Ha nPoxoousuieti 67-ii
MerncoyrapOOHOIL MOSIOONCHOLL HA) UHOTL
KoHgeperuL, Op2aru308anHoll Kageopoti
Iexrono2un XUMUHECKUX 8eL,ecme 015
HehmAHOU PoMmbliUIeHIOCU» 6 HHTY PI'Y
negpmu u 2asa umenu M. I'yoxuna.

JIyvnum 6bi nPpusHar 00KIA0 6aKaiaspa
BIO. lunzec dccaedosariue 2ene00pa3yrouux
KOMPOSULULL 0215 USOJLAUUL NPUIMOKA 600bL 8
HUSKONPOHUUACMBLX KOJLCKIMOPAX Hd OCHOBE
HAHOOUCNEPCHO20 KpemHe3014». Ona e
3aHANA BIMOPO MECMO 6 CeKUUL < XUMUECKASL
MEXHONIO2UA U IKOTLOLU>.

Cmyoenmut PI'Y negpmiu u 2asa npurumarom
AKMUBHOE YUACmiue He MOAbKO 8 DOCCUIICKUX,
HO U 8 MEHCOYHADOOHBLX MOJLOOCHCHBLX
Hegpmez2a306b.x Kongpeperyuax. Tarx, mazucmp
MK . Mypsamaesa 3ansana 1-emecmo
cexyuu dlepepabomica rnegmiw» 1a Ha)yuHo-
npaxmureckoll Korgpeperuuu, npoxoousuLets
8 2. Anmameul, Pecnyonura Ka3axcma.

Ommemum, 4mo padonoL MOJIOObLX
UCCN1e008amesIell UMerom GblPaNCeH)1o
NPAKMULECKYI0 HanpaeaeHHoCb U MHOUE UX
uoet yice Haxoosn céoe npumeHerue.

H.M. KypasBieBa, 6akaaaBp
(HayYHBIH pYKOBOJHTEIb: acnupaHT M.C. ITog3oposa)

I1oATOTOBIEHHBIE HE(PTENIPOMBICJIOBBIE BOJIBI
MIPEJICTABIIAIOT COOOH JUCTIEPCHYIO CUCTEMY,
B KOTOPOU JUCTIEPCUOHHOU CPEJOU ABIAETCA BOAA,
a iucnepcHor pa3ort — HeTh M B3BCIICHHbBIC
BEIIECTBA. BC/IEICTBIE KOHTAKTA TBEPABIX
B3BEIIEHHBIX YACTULL C HE(PTBIO UX IOBEPXHOCTD
ruApOPOOU3UPYETCA, YTO U3MEHSET UX MOJIEKYIISIPHO-
NOBEPXHOCTHBIE CBOMCTBA. Hammune MENKUX Kaneab
(1106y11) HE(PTH B 3aKAYMBAEMOM B IJIACT BOJE
MIPUBOAUT K 3arPA3HEHUIO (DHUIIBTPYIOMIEN CPEIBI
U YBEJIMYEHHUIO CONPOTUBIEHUS (PUIBTPALIUN.
[Mo6ynel HEPTU UMEIOT MIUPOKUI JUATTA30H
pPa3sMEPOB, UX AUCIEPCHOCTD 3aBUCHUT OT (PUBHUKO-
XUMHUYECKUX CBOMCTB BOJBI U HE(PTH, OOOPYJOBAHUA
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YCTAHOBKHY ITOATOTOBKY HE(PTH U BOJBL, TUITA U
KOHIIEHTPALIMH TOBEPXHOCTHO-AKTUBHBIX BEIIECTB
(ITAB), UCIIO/IB3YEMBIX IIPH BHYTPUIIPOMBICJIOBOM
TPAHCHOPTE U OATOTOBKE HE(PTHU U BOABL

CreneHb NOATOTOBKU HE(PTEMPOMBICIOBBIX BOJL
pernamenTupyercss OCT 39-225-88.

IIpnmenenue ITAB B KaUeCTBE JEIMYIIbIATOPOB,
WHTUOHUTOPOB KOPPO3UU U CONEOTIOKEHUSA MOXKET
YXYALATh IPOLECC MOAIOTOBKH HE(PTENPOMBICIOBO
BO/IbI 34 CYET COMIOOMIN3ATUN HE(PTU pAaCTBOPOM ITAB.

Llenb paGoThI — BBISIBJIEHUE IPOLIECCA
COJIIOOMJIN3ALH KAK IPUYHHBI OOPA30BAHUSA
YCTOMYUBBIX IIPAMBIX SMYIbCUH, IPAKTUYECKU
HE PA3PYHIAEMBIX TPAAUIIUOHHBIMH METOJAMHA
IIOATOTOBKH BOJbI HA IPOMBICJIE. Pa3padoTKa
METOAWKH JJ151 OIPEIENIEHUA COMIOOUIN3UPYIONEN
CIIOCOOHOCTH PEATEHTOB, IPUMEHSAEMBIX HA
IIPOMBICJIE, TTIO3BOJIAIOMIEN UCKIIOYUTD IIPUMEHEHUE
noa06HBIX [TAB.

Jl1s1 onipeieIEHU s CONMIOOUIU3UPYIOMUX CBOMCTB
pEAreHTOB 6bLI BEIOPAH (POTOMETPUYECKUIT METO],
OLIEHKH.

HccnenoBanus IPOBOAVIIMCH CPABHUTEIBHBIM
AHAJIM30M OCTATOYHOT'O COJAEPKAHUA
HePTENPOAYKTOB B BOZE 1T UCKYCCTBEHHBIX
IIPSIMBIX AMYJIbCUH C IIOIAYEN PEATEHTOB U O€3
nojaun. ICKyCCTBEHHBIE SMYJILCUH TOTOBUINCH
C UCIIOJIb30BAHUEM HEPTHU BaHKOPCKOTro
MECTOPOXKAEHUA U UCKYCCTBEHHOM BOJHI,
COOTBETCTBYIOIIEN I10 MUHEPAIU3ALINH IJIACTOBOU
BO/JIE.

YCTAaHOBJIEHO, YTO PEATEHTDL, ITOAAIOIINECH B
KOHIIEHTPALIMHU HUKE KPUTUYECKON KOHIIEHTPALTNU
Munennoobpasosanusg (KKM), 11 uccaeyeMbIx
(IIONOB HE MOT'YT OBITh IPUYHUHON OOPA30BAHU
CTOMKMX NPAMBIX 3MYJIbCUU HE(PTH B BOJIE.

H.B. MBIIIEHKOB, CTYJEHT
(Hay9HBI¥ pyKoBOAHuTENb: K.1.H. H.-H. E(priMmoB)

OHOI U3 IPOOJIEM, CTOAIINUX B HACTOAIIEE
BpeMs B C(PEPE IKCIIIYATAIIUH I'A30BbIX CKBAXKIH,
SIBJIIETCS PA3PYILIEHUE IPHU3A00NHONM 30HBI IIJIACTA
U TIOCTYIIVICHUC B CKBA’KHWHBI IICCKA, YTO ITPUBOAUT
K OOPa30BAHHUIO TECYAHBIX TPOOOK U CHIKEHUIO
NPOAYKTUBHOCTHU CKBA’KHDBI

Takoke 13-32 60IBIIOTO COACPKAHUS MEXAHUYECKHUX
MIPUMECEN B JOOBIBAEMOI NPOAYKIIUHU CYIIECTBEHHOMY



U3HOCY NOJBEPTraeTCs BHYTPUCKBAXKUHHOE
U1 HA3EMHOE OOOPYJJOBAHUE, UTO HEPEJKO B
COBOKYIHOCTHU NPUBOAUT K ABAPUIHBIM CUTYAIIUAM

Y OCTAHOBKAM PAa0OTHI CKBAXKHH, B PE3YJIBTATE YETO
TPe6YETCS NPOBEICHUE KATUTAIBHOI'O PEMOHTA HA
TAKUX CKBAXKUHAX.

Lle/1bIO pabOTHI ABJISIACH PA3PA0OTKA
3(pPEKTUBHOTO COCTABA IJIs1 KPETJICHUS TPU3A60MHON
30HBI IIJIACTA-KOJIJIEKTOPA U IPEJIOTBPAIIEHHE BBIHOCA
MECKA B CKBAKUHY.

B xo/1€ paGOoThI OBLIN UCCIEAOBAHBI PA3HOBU/IHOCTH
KPEMHHUHOPIraHUYECKUX KOMITO3UITNI C PA3JITMYHBbIMU
HAMOJIHUTEIAMU. JJaHHBIA BEIOOD ObLIT OOYCJIOBJIEH
HAJIMYUEM B COCTABE MOJIEKYJI KDEMHUS, YTO
XAPAKTEPU3YET UX BBICOKYIO aJJTE€3UIO K ITECKY U
06pa30BAHUE IPOYHOM CTPYKTYPHOM CETKH.

OueHka 3PHEKTUBHOCTH UCCIENYEMBIX
KOMIIO3UIIUH BETACH IO CAEAYIOMUM NAPAMETPAM:
BBICOKAs (PUIIBTPYEMOCTD, (POPMHUPOBAHUE TPOYHOIA,
CTOMKOM K 3HAKOIIEPEMEHHBIM HAI'PY3KAM CTPYKTYPEIL,
BBICOKAS IIPOHUIIAEMOCTD I1O I'a3y.

CyIIHOCTB JAHHOI'O COCTABA 3aKJIIOYAETCA B
CIIOCOOHOCTHU KPETUIEHU A ITPU3AO0MHON 30HBI
MECKOMPOABJIAIONINX CKBAKHH, BKJIIOYAIOIAs
CO3/[JaHUE ITPOYHOTO (PUIIBTPA TYTEM IPUTOTOBJICHUSA
Y 32KAYKU B IJTACT KPEMHUAOPIaHUYECKOT'O COCTABA
M €70 IPOAYBKOU I'da30M C ITOCJIEAYIONIEN BBIIEPKKOMN
JIO MOMEHTA IOJIHOT'O OTBEPKACHUSA K OOPA3OBAHUA
TIOJIMMEPHOU CETKH.

HccetoBanus IPOBOAWIIMCE B J1A60PATOPHUH
MO/ICJIMPOBAHUS IIACTOBBIX IpoueccoB PI'Y Hed T
U raza umeHu .M. I'yOK1HA Ha HACBIITHOM MOJIE/IN
IUIACTA. B XO/1€ 3KCIIEPUMEHTOB ObLIIA IIOATBEPKACHA
CKJIEUBAIONIAs CIIOCOOHOCTH KOMITO3ULIMH IIPH
OJHOBPEMEHHOM COXPAHEHUU ITIPOHUIIAEMOCTH
10 T'a3Y.

TaxkyuM 00pa30oM, Pa3pabOTAHHBIN COCTAB JJIs1
KpEeIuIeH! s NPU3a60MHOM 30HBI IECKON POSIBIISIONIX
CKBA)KHUH ITIOKA3aJI CBOIO 3(P(PEKTUBHOCTb U MOXKET
OBITD B JAJIbHENIIIEM UCTIOJIB30BAH I PEMIEHN A
MIPOGJIEMBI BBIHOCA TIECKA B ITOA3EMHBIX XPAHMJIMIIAX
rasa.

®.C. O0yXO0B, 6akanaBp
(Hay4gHBIe pyKoBoauTeaH: npodeccop JI.A. Marazosa,
M.H.C. JI.A. YupuHa)

Ha Bcex cTaiusx pa3paboTKu 3aj1e:Ked HepTH
IPOUCXOANUT OOPA30BAHUE COJIEBBIX OCAIKOB.
CoeBble OTIOKEHH ST HAKATUIMBAIOTCS B IIJIACTE,

B 9KCILTyaTAlUOHHBIX KOJIOHHAX CKBAKHWH, HA
HOBEPXHOCTHU INTyOUHHO-HACOCHOT'O OO0PYIOBAHU A
U B CUCTEMAX BHYTPUIIPOMBICJIOBOT'O C60Pa U

HOJATOTOBKH HEPTU. DTO IPUBOAUT HE TOIBKO

K OOJIBIIUM MATEPUATIBHBIM 32TPATAM, HO U K

3HAYUTEIBHBIM IOTEPSM B TIOObIYE HEPTHU.
I'TaBHBIMH IPUYUHAMH BBITAICHUS COJIEH B

OCAaJJOK ABJIAIOTCS CIEAYIOMUE (PAKTOPBL: CMEIIEHNE

HECOBMECTHUMBIX BO/l, 4 UMEHHO 3aKa4YNBAEMOM U

IUTACTOBOI, 4 TAKXKE U3MEHEHUE TEPMOOAPUUECKUX

yCOBUIL [Ipy 3TOM B GOIBITUHCTBE CIY44AEB

06pPA3YIOTCS IVIOXO PACTBOPUMBIE CYIb(MATHI KABIIHS

(TUIIC ¥ aHTUJIPUT), CTPOHIUA (LIETIECTHH), 6apHs

(6apuT), KapOOHATHI KANbIUA (KAJIBLIUT) U MATHUSL.
OCHOBHBIMU XUMHUYECKNMU METOLAMH OOPBOBI C

COJIEOTIIOKEHUEM SBISAIOTCS:

* OYMCTKA KMCJIOTAMH (IIPUMEHAIOTCS COIHASA
KHCJIOTA U OPTAaHUYECKHUE KUCTIOTHI, TAKHUE KAK
JIMMOHHA4, YKCYCHAs, CYIb(PAMUHOBAA U UX CMECH);

* OYMCTKA IIEI0YaMHU (HAUOOJIbIIIEE IPUMEHEHUE
HAXOAUT I'MJPOKCU]] HATPUA);

* OYMCTKA KOMIIJIEKCOHAMHM
(3TWJIEHINAMHUHTETPAYKCYCHAS KUCIOTA U €€ COMN).
OJHAKO B OOJIBITUHCTBE C/Iy4Ya€B IPEJOTBPAIEHHE

COJIEOOPA30BAHMA ITyTEM XUMHUYIECKOTO

WHIUOUPOBAHUA CIIYKUT IIPEAIIOYTHUTEIBHBIM

METOAOM NOAJEPKAHUA TPOAYKTUBHOCTH CKBAXKUHBL
B na6oparopuu Kadepbl TEXHOJIOTMU XUMUYECKIX

BELIECTB JUIS1 HE(PTAHON U I'Aa30BOM IIPOMBIIIIIEHHOCTHU

PI'Y Hedrry 1 raza umeHu M.M. 'yGKrHA IPOBOJUIIOCH

onpezesecHue 3PPEKTUBHOCTU ACUCTBUSA

UHI'MOHUTOPOB OOPA30BAHUS OCAIKA KapOOHATA

KaJIBLIUA IIPU PA3JIMYHBIX [TOKA34TENAX CTAOMIBHOCTH

pacTBopoB cormacHo PII 39-0148070-026BHUU-86.

B KauecTBE HHTHOUTOPOB OCAAKOOOPA30BAHUS OBLIIN

BbIOpaHbl JTHCAH» 1 </ THCAH-500».
DPpdexrnBHOCTD HUHINONTOPOB «MMTHCAH» 1

«MMHCAH-500» IpH ITOKA34TENAX CTAOUIBHOCTH 10 1

HE OIIPEJIE/IEHA 1O IIPUYMHE OTCYTCTBHA OCAAKA

KapOOHaTa KanbLus. [Ipy oKazarensaX CTabuIbHOCTHA

oosnpiie 1 3pPEKTUBHOCTh MHTNONPOBAHUS

JOCTHUTI'A€T MAKCUMAJIbHBIX 3Ha4eHU (6osee 93%)

IIPU MUHHUMAJIBHOM KOHIICHTPALlMU HUHI'HOUTOPOB

(10 mr/).

M.K. Myp3araeBa, MATHCTP
(HayYHBIH PYKOBOJHTENb: JOHEeHT JI.MD. [IlaBIeTIIHHA)

COBPEMEHHOE COCTOSIHUE HEPTEAOOBIBAIOMIECH
IIPOMBIIVICHHOCTH TPEOYET NCTIOIB30BAHUS
COBPEMEHHBIX TEXHOJIOTHUH JIJISI PEMIEHUS 3/1a4 10
COBEPIIEHCTBOBAHUIO JOOBIYM HE(MTH U HOBBIIICHUIO
ee appexTuBHOCTU. OHON N3 HEMAIOBAKHBIX
OPUYHH, CHIDKAIOMUX 3(P(HEKTUBHOCTD SKCILIYATAIIUH }
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IIOATOTOBKA CIICITMA/IFCTOB

CKBAXKUH, IBJISIETCS 0OpA30BaAHUE AC(PAJIBTO-
CMONO-TIapapUHOBBIX OTIOXkeHUI (ACIIO) B
npU3a60MHON 30HE CKBAKUH U HA IOBEPXHOCTHU
HEPTEMNPOMBICIOBOTO OOOPYIOBAHMS.

M3BECTHO MHOKECTBO METO/IOB M TEXHOJIOTUI
OOpPBOBI C OPTAHUYECCKUMHU OTIIOKEHUSIMH,

AKTUBHO IPUMEHSIEMBIX B HEPTEJOOBIBAIOIICH
OPOMBINUIEHHOCTU. Hanbonee a(ppeKTUBHBIMU

U1 BOCTPEOOBAHHBIMU ABJIAIOTCI XUMHUUECKHE
meTonsl yaaneHus ACITO. D1u MeTo bl OCHOBAHBI
HA Ya4CTUYHOM PACTBOPEHUHU U TUCIIEPIUPOBAHUN
OTJIOKEHUM I1OJ] BO3AEHUCTBUEM PACTBOPHUTEIIEH,
YAAIUTENEH.

OJHUM U3 PENIEHU TPO6IEMBI HOBBIINICHU S
3POEKTUBHOCTU JOOBIYH SIBJISCTCS UCIIOJIb30BAHNE
BOAHBIX PaCTBOPOB ITAB, MIMPOKO IPUMEHAIOIUXCS
KAaK CAMOCTOATEIBHO 711 IPOMBIBOK CKBAXKHUH, TAK 1
KA4K JJOOABKH K PAa3JIMYHBIM COCTABAM.

B HOL] d1pombicioBast xumus» PI'Y HeTu 1 raza
nMeHU V.M. 'yOKHrHa pa3dpaboTaHa TEXHOJIOTUYECKAA
JKUJKOCTBD iA yaanenns ACIO. MiccnegoBanmsa
I POBOAMJIMCD /1J1 YCJIOBHUE POMAIIKMHCKOIO
MecTtopoxaeHusa OAO «TaTHedTh», HE(PTU KOTOPOH
XaPAKTEPU3YIOTCA BBICOKUM comepkanuem ACIIO.

A Ipu BBICOKOI OOBOJTHEHHOCTH JIOOBIBAEMOH
NPOAYKLMH, KOTOPAd gocTuraer 90-95%,
YBEJINUHBAETCSA BEPOATHOCTD BBIAJEHUS OTJIOKEHUH
ACTIO.

BBUIM B34TBI PA3JIMYHBIE KJIACCHI TOBEPXHOCTHO-
axkTuBHBIX BenecTs (ITAB) n nx cmecu. beuin
onpeseNeHbl UX KPUTUYECKHUE KOHIIEHTPAIIUU
Mu1en006pazosanus (KKM). Ha ocHOBE 3TUX JaHHBIX
OBLIIN OIIPEJEJICHBI KOHIIEHTPAIIUU PpacTBOPOB [TAB
JULA JAJIBHEUIIINX UCCIIENOBAHNN. Jlaiee OnpeneIainch
(PHU3UKO-XUMHUYECKHE CBOYICTBA ITOJOOPAHHBIX
PacTBOPOB U TPOBOAMIIOCH ONIPEEIEHUE
OTMBIBAIOIIEH CITOCOOHOCTHU COCTABOB C ITIOMOIIBIO
METO/A «XOJIOJAHOI'O CTEPKHA> HA YCTAHOBKE
[TP-HITX-04

B pesynbrare NpoBeICHHBIX UCCJICTOBAHUN ObLII
MPEJIOKEH TEXHOJOIMYECKUI PACTBOP HA OCHOBE
cMecu ITAB 1711 IPOMBIBOK CKBAXKUH. MHTEPECHO 1
TO, 4TO IOA0OpaHHas cmech [TAB xopouo paéoraer
B TEXHOJIOI'NH «OYUCTKU NIPU3A00MHOM 30HBI IJIACTA
(TI3IT) ITAB-KHUCJIOTHBIM COCTABOM C IIOMOUIBIO
KOJITIOOMHI'A», U B KAYECTBE IIEPBOI'O ATAIA IIPOMBIBKU
cKkBaXUH [TAB-pacTBOpOM HA IPECHOM BOJE, U B
K44ECTBE JOOABOK B PACTBOPHI KUCJIOT, IPUMEHIEMBIX
11 06paboTok IT3I1.

3a BeCh NepUo/i HPUMEHEHUS TEXHOIOTUU OBIIO
06paboTano nopska 200 CKBAXKUH, YCIICITHOCTD
cocTasria 90%. ITo HaneMy MHEHHIO, TaKas1 60JIbIas
3P PEKTUBHOCTD ObLIA JOCTUTHYTA O1aroapst
IIPUCYTCTBUIO BO BCEX COCTABAX ITOJOOPAHHON
cmecu ITAB, koTopas yaanaeT ACITO He TOIBKO C
MOBEPXHOCTH TPYO, HO ¥ KONbMATAHTOB 1311 11pn
KUCJIOTHBIX O6Pa60TKAX.
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B.IO. IuHrec, 6akajxaBp
(Hay49HBI¥ pyKoBOAHTENH: K.1.H. H.H. EpriMoB)

B HacTosIee BpeMst U301 HPUTOKA IIACTOBBIX
BO/I B CJIA6O- U HUBKOIIPOHHUILAEMBIX ITOPO/IAX-
KOJIJIEKTOPAX, UMEIOITUX IPOHUI[AEMOCTb MEHEE
0,05 MKM?, SIBJISIETCSI OOHOM U3 CAMBIX CJIOKHBIX
32/1a4, OCYIIECTBIISIEMBIX [P BBIIIOJTHEHUU
BOJJOU3OJISILITUOHHBIX Pa60T. eneobpasyromue
COCTABBL, IPEAHA3HAYCHHBIE /1151 3AKYIIOPUBAHUSA
IIyTEN BOJOIPUTOKOB B JOOBIBAIOIINX U BHIPDABHUBAHUS
IpOodUs NPUEMHCTOCTH B HATHETATEIbHBIX
CKBAXKUHAX, JO/DKHBI COOTBETCTBOBATD CJIEAYIONUM
TPEOOBAHUAM: 3PPEKTUBHOE GIIOKMPOBAHUE KAHAJIOB
MOCTYIJIEHU S BOJIBL, IIPOCTOTA IPUT'OTOBJICHUS
COCTABa, HETOKCUYHOCTD PEAr€HTOB, BEICOKAS
IIPOYHOCTH U CTAOUIBHOCTD BO BDEMCHH
06PA3YIONIErOCs Ieisl.

DPPEKTUBHBIMU MATEPHUATIAMU, OTBEYAIOIIUMU
YK43a2HHBIM TPEOOBAHUSIM, SIBJISIIOTCS MAJIOBA3KHE
BOJIHBIC IUCIIEPCUU HAHOYACTHI] 30J151 KDEMHHEBOU
KUCJIOTBI (KPEMHE3O0JIA), CAHTE3UPOBAHHBIE B
IIEJIOYHOM Cpeie 1Sl IPEIOTBPAIICHH S KOATYIISIIIUUA
KOJUIOUJHBIX YACTHULL. YCTOUYUBOCTD K arPETArun
JIOCTUTAETCA 32 CYET OOPA3OBAHUA JIBOMTHOI'O
AJIEKTPUYECKOro c10s (JDC) Ha NOBEPXHOCTU YaACTUL],
30715, Pazmep 4yacTul] KpEMHE30JI51 BADbHUPYETCS B
nuanasoHe 5—100 HM, B 3aBUCUMOCTH OT CITOCO6a
IIPOM3BO/ICTBA, YTO JIE/IAET BO3MOKHBIM €I'O
HUCIIOJIb30BAHUE B KAYECTBE 0A30BOTO KOMITOHEHTA
rejaeo6pas3yonux COCTABOB A1 OJIOKUPOBAHUA
K4aHAJIOB IOCTYIVICHHUS BO/IbI B HU3KOIIPOHUIIAEMBIX
KOJJIEKTOPAX. [1071 BO3AENCTBUEM AJIEKTPOIUTOB,
BBI3bIBAIOUX CoKaTHE [IDC, a TAKXKE TEMIIEPATYPbI
30J1b KPEMHHUEBOM KMCJIOTHI [IPEBPAIACTCS B I'€JIb.
CJ1eI0BATENBHO, SIBJISIETCS IIEPCIIEKTUBHOM pa3padoTKa
KOMIIO3UIITH HA OCHOBE KPEMHE30JI51 © MUHUMAJIBHOT'O
KOJIMYECTBA AJIEKTPOINTA (HEOPTAHNUIECKOI COJIN)

C pEryJIMpPyEMBIM BPEMEHEM I'eJICOOPA30BAHUS IIPU
34/JAHHOI TEMIIEPATYPE, BBICOKOM IIPOYHOCTHIO U
CTAOUJIBHOCTBIO I'€JIs.

ITpoBeeHa OLIEHKA BIMSIHUS JOOABKU
HEOPIraHUYECKUX COJIEN HA IIPOYHOCTb OOPA3YIOMIETOCS
r'eJisl U HA CKOPOCTb I'€JIEO0PA30BAHMU S KDEMHE30JIS
Mapku «Kosenoc» ¢ pazmepamu gactuil 20 1 25 HM,
KOHIIEHTpPAIIMEH KPEMHHEBOI KUCIOTHI 5, 10, 15, 20,
25% Macc. YCTAaHOBIJIEHO, YTO JOOABJICHUE XJIOPUOB
LIEJIOYHBIX U MEJIOYHO3EMEIBHBIX METAJIJIOB B
Kosmm4uecTse 0,1—1% saBiseTcss HAaNO0JIe€ OIITUMAJIBHBIM
JUISL JOCTUIKEHMU S I'eJIcOOpa30BaHMs B TeueHue 4—10
9aCOB Ipu TemMmeparypax 50, 60, 70, 80 °C.



A.A. KO31yKOBa, CTYA€HTKA, B.A. I'tnueB
(Hay9HBI¥ pyKoBOauTEab: Ipodeccop C.A. Hu3osa)

ITpu r1y60KOM U CBEPXITYOOKOM OypPEHUU
HEOOXOJUMO NPUMEHEHHUE TEPMOCTONKUX
PEAreHTOB U TEXHOJOIMYECKUX XKUJKOCTEM,
COXPAHAIOMUNX IKCIUIYATALMOHHBIE CBONUCTBA I1PU
BBICOKUX TeMIlepaTypax. [Io3ToOMy BbIsBIIEHUE U
YCTPAHEHUE IPUYUH, OTPULATEIbHO BIUAIOMINX HA
TEPMOCTOUKOCTDb TEXHOJIOTMUYECKUX KUJKOCTEM,
AKTYaJIbHO.

BBIOOP JOCTYIIHBIX XUMUYECKHU AKTHBHBIX
OPUPOJHBIX MATEPUAJIOB U XUMHUYECKAS
MOAWU(PUKAIINA OTIEIBHBIX HHTPEAUEHTOB — IIYTh
CO3AHUS PECYPCOCOHEPETAIOMNUX KOMIIOHEHTHBIX
COCTABOB IIPOMBIBOYHBIX JKUJKOCTEH.

3aja4dy IOBBIIIEHUA TEPMOYCTONYUBOCTHU KMI]
XHUMUKH PEIININ TYTEM YBEJTUUEHUA CTENIEHU
MOJIMMEPHU3ALMNH 3TOI'O PEATE€HTA U IIyTEM BBEJACHUA
AHTHOKCHUIAHTOB KAK B [IPOLIECCE CUHTE34, TAK
U B yCJIOBUAX IIPUMEHEHM S IIOJIUMEPA C LIEJIBIO
WHTUOUPOBAHUSA TEPMOOKHUCIUTENBHON IECTPYKIIUNA
KMII.

Kak ObL110 TOKa3aHO paHee B PI'Y He(Tu 1 rasa
umeHu .M. I'ybkuHa, TepmoaecTpykiuio KMII B
PE3YJIbTATE BO3AEUCTBUSA IOBEPXHOCTH IVIMH MOXHO
WHIUOUPOBATH BBEJJECHUEM B KOMIIOHEHTHBIN COCTAB
IPOMBIBOYHBIX JKUJAKOCTEN TAKUX PEATEHTOB,

KaK JINTHOCY/Ib(POHATHI U T'YMATHBIE PEATEHTHI,
KOTOPBIE B PE3YJIBTATE XEMOCOPOIINHN HA ITTUMHAX
JE€3AKTUBUPYIOT KUCJIOTHBIE IEHTPBI U CHUXKAIOT
JECTPYKTPUPYIOHIEE NEUCTBHE ITINH.

B nanHOI paboTe NpeIoKEeH TEXHOJIOT U
UHTHUOHUPOBAHUS IJIMH JIUTHOCYAb(POHATAMU.

B kadgecTBE OOBEKTOB UCCJIEAOBAHUA
HUCIOJIb30BAHBI IPOMBINIJIEHHBIE MAPKH «JTomumesn
KMII-9», BeinyckaeMbie 3AO «ITonuuenn»

(. Bragumup), TMTHOCYJIb(POHATHI IPOU3BOJCTBA
Ber6oprckoro LIBK ¥ cTapOOCKOIbCKAS IVIMHA.

B KauecTBE peareHTa CpaBHEHU S ObLI BBIOPAH
TepMmocosiecTokuil «[lonunenn KMII-TC»

(r. Bmagumup).

Brerasneno sianaHue remneparypsl, pH-cpeaeol,
KOHIEHTPAIUHA MTHI'UOHPYIOIIErO PEAreHTa U
MIPOJOJIKUTEIBHOCTU €70 XEMOCOPOIIUN HA
JECTPYKTHUPYIOIIEE AEUCTBUE TJIMHBIL.

IToka3aHO, YTO MHTMOUPOBAHUE TJIMHBI ITO3BOJIAET
IIOBBICUTBH TEPMOCTAOHUIBHOCTH OYPOBBIX
pacTBopoB 10 150-160-180 °C B 3aBUCUMOCTH OT
PEXUMA UHI'MOUPOBAHUS; IIPU 9TOM COXPAHUTD
HEOOXOAMMBIE PEOJIOI'MYECKUE U (DUNBTPALTMOHHBIE
CBOMCTBA PACTBOPOB.

J1.B. HypueB, MATHCTD
(HayYHBI¥ pyKoBOAHTENE: Ipodeccop JI.A. Maragosa)

AcdanbpreHpl B HEPTAX MOT'YT HAXOIUTBCS
B MOJIEKYJIIDHOM COCTOSIHUU U B BU/JIE
HaJIMOJIEKYJIAPHBIX CTPYKTYP. Ha crenens ux
4ACCOLIMALIMU CUJIBHO BIIUAET COCTAB CPEJBL.

IIpu CMEMIEHUH TSAXKEIOU HEPTHU U JIETKON (MJIN
ra30BOI'O KOHJEHCATA) NPOUCXOAUT U3MEHEHUE
COCTAaBA CPEJBL, YTO MOXKET CTATb NPUYUHON
KOAryJIsiliuU ac(PanbTEHOB. Ba’)KHO ONPEIETNUTD
ONTHMAJIbHOE COOTHOIIEHUE CMEINUBAEMBIX HEPTEM,
MIPU KOTOPOM HE NPOUCXOJUT ATPETUPOBAHUSA
ac(anbTEHOB.

Llenpio paboThl 6bLIO UCCIEJOBAHUE BO3MOKHOCTH
arperupoBaHus ACHANBTEHOB IIPU CMEIIEHHUH
TSKEJION HE(PTH M ra30BOT'O KOHJIEHCATA B PA3JIMYHBIX
COOTHOIIEHUSAX.

HiccnenoBaHus MPOBOAUIINCE HA CBIPbE
ra3o(ppaKkIHOHUPYIOMEN KOJIOHHBI, TPEJCTABISAIONEM
COB0M CMECH I'd30BOT'O KOHJIEHCATA U HEPTHU B
coorHomeHnH 4:1. B pe3ynbrare CMEIeHUs TsKEI0M
HEPTH U ra30BOI'O KOHJEHCATA B 3TON NPOMOPIIUUA
MPOUCXOAUT ArPETUPOBAHUE ACHATBTEHOB HEPTH,
KOTOPOE BBI3BIBAET HATAPOOTIOXKEHNA HA TAPEJIKAX
ra3o(ppaKkIHOHUPYIOMUX KOJTOHH.

Tak KaK Ha CTENEHD ATPErUPOBAHUA AC(PHATBTEHOB
CHJIBHO BJIIUAET COCTAB CPEBI, HEOOXOIUMO
OonpeAeIEHUE IPYIIIOBOIO COCTABA HE(PTH U I'a30BOTO
KOHAeHcaTa. Hanbosiee mpoCTeIM, HTHPOPMATUBHBIM
Y 9YBCTBUTEJIBHBIM METOJOM JIJISL 9TOM LIEJIN
sBiseTcs nHppakpacHas (MK) criekTpockomnus,
ABJIAIOMAACA KCIIpecc-MmeTonoM. [1o MK-criekTpam
PACCUYNTBIBACTCS «CIIEKTPAJIBHBIN KOA(PPUITUEHT
apoMatuIHOCTI> C,_

Capz Dmoo/ D720'

H3MeHeHune Ko pUIIueHTa C,, XAPAKTEPU3YCT
BO3MOXXHOCTb AT PETUPOBAHUS AC(PATBTEHOB. [1711
THOATBEPXK/CHUS ATPETHPOBAHUSA AC(PATBTEHOB
onpeaensaeTcs Koa(pPuueHT (PIOKYIALNU, KOTOPBIA
HOATBEPXK/AAET IPABUIBHOCTD ITOAOOPA COOTHOIIEHU
CMENIEHUS YITIEBOAOPOJHOIO ChIPbS.

YCTAHOBJICHO O 3HAYEHUAM C, Ta30BOI'O
KOH/IEHCATa U HE(PTH, YTO CMEIIEHHE H6€3
ArperupoBaHUs ACHANLTEHOB JAHHOTO
YIJIEBOAOPOJHOIO ChIPbsI HEBO3MOXHO HU B KAKHUX
nponopuusgx. OnpeieaeHHble KO3 OUITUEHTDI
(PIOKYIALMU 151 PA3HBIX IPOMOPLINH CMECEH
HOATBEPXK/AIOT HEBO3MOXKHOCTB CMENIEHUS 6€3
arperupoBaHus aC(HaabTeHOB. ©
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AHKETA «BPEMERW KOJTTHOBRHTA»

BHVUMAHWIO PECTTIOHJJEHTOB
BbUIN TTPEJJIOKEHDI
CJIEOYIOIIME BOITPOCDI:

1) Kaxk gaBHO Bbl 3HA€TE HAII )KYpPHAJI?

2) O KaKUX KOJATIOOMHI'OBBIX TEXHOJOTUAX U
BHYTPUCKBAKUHHBIX OIIEPALNAX BaM XOTENOCH Obl
IIPOYECTDb HA CTPAHHUIAX «BpeMEHU KOITIOOMHTIA»?

3) O TEXHUYECKUX BOZMOKHOCTAX KAKUX BUJOB
HedTECEPBUCHOTI'O OOOPYAOBAHUS BaM XOTEI0CH Obl
y3HATB OOJIbIIE?

e KOJNTIOOUHTOBBIE YCTAHOBKH

¢ TTOJITHOKOMILIEKTHBIE KOMILJIEKCHI /11 OYpEHU
CKBAKMH C UCIIOJIb30BAHUEM I'MOKOI (HEPA3PBIBHOL)
TPyObI

* A30THBIE AI'PEraThl

e IleMEHTUPOBOYHLIE AT PEraAThI

* Ypas/sieMble KOMIIOHOBKH HU34 6y PUIIBHOM KOJIOHHBI

e KOHTPOIBHO-PErUCTPUPYIOLINE CUCTEMBI

e KOMIIJIEKCHI /I TUAPOPA3PbIBA IIACTA

 JIpyroe o6opyzosanue (Bam BapuaHr)

4) Kakwne texnonornu ITHIT npumensaiorcsa Ha Bamem
NpEeANPpUATUN?

5) Kakue KONTIOOMHT'OBBIE OIEpaIIUuU Y Bac OCBOEHBHI, 4
KAKHE — B [IEPCIEKTUBE?

6) TlpemtokuTe AKTyaabHBIC, HA Bati B3IV, TPOGICMBI
1 BOIIPOCHI, KOTOPBIE MOITIA ObI CTATh TEMAMM HOBBIX
HOMEPOB )KypHaIa «BpeMsa KONTIOOMHTa»

7) H3noxure, HOXKAIYHCTA, Baly NoXXe/IaHus Ky pHAILy
«Bpems KONTIOOUHTa». Yero He XBATAET U3JAHHUIO?

Ha koro ciengyeTt paBHATHCA? Kakne aBTOPUTETHBIE
UCTOYHUKU NH(MOPMALINH Bbl MOIJIN ObI IPEJJIOXKUTD
B Ka4eCcTBe 06pa3ia’?

8) Kaxkue cCOBpEMEHHBIE TEXHOJIOI'MH HEPTEra30BOI'O
CEPBHUCA, B TOM YHCJIE, C UCTIONb30BAHHEM KOJITIOOUHI4,
Ha Bamm B31v1s1/], Hy’KHBI CETO/THA B IIEPBYIO OYEPED?

9) Kaxkue rexnonoruu ITHIT 6yyT BOCTpeO6OBAHbBI B
omxanmer (5—10 j1eT) nepcreKkTuBe?

MamemHa3aposB XeIasipoepau bepauesmuy,
3amecturenb npeaceaarens I'K «<T'ypkmenHepTh>
1. 2roma
2. O HAKJIOHHO-HAIIPABJIEHHOM OYPEHHU U BCEX BUIAX
PaboT, BBIIONIHSIEMBIX C KOJITIOOMHIOBOU YCTAHOBKOI.
3. KonTioOGMHI'OBBIE YCTAHOBKH; IIOJITHOKOMIIJICKTHBIC
KOMIUIEKCHI 111 OYPEHMA CKBAXKUH C UCTIOJIb30BAHHUEM
T'UOKOI (HEPA3PBIBHOM) TPYObI; A30THBIE AI'DETATHI;
LEMEHTHPOBOYHBIE ATPErATHI; YIIPABJIAEMbIE
KOMIIOHOBKM HU34 6y PUIBHOI KOJIOHHBL

R

VCTaHOBKA [IEMEHTHBIX MOCTOB, JIOBUJIBHBIE PA6OTHI,
KUCJIOTHBIE OOPAOOTKH, OUUCTKA CKBAKUHBI OT
napadruHa U ITIOPOABI U T.J.

HoBble TEXHOIOTUH HE(MPTETA30BOI'O CEPBUCA.
JanbHENMNX YCIIEXOB.

O ® N o
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HaxJI0HHO-HANIPaBIECHHOE GypEHHE ITTYOOKHUX CKBAXKHUH.

THE FOLLOWING QUESTIONS
WERE ASKED:

1) How long have you known our Journal?

2) About which coiled tubing technologies and
well intervention operations would you like to
read in Coiled Tubing Times Journal?

3) Which types of oilfield service equipment are
you interested in (as regards their technical
capabilities)?
¢ Coiled tubing units
» Complete coiled tubing drilling complexes
e Nitrogen units
* Cementing units
» Controlled BHAs
e Data acquisition systems
e Hydraulic fracturing complexes
* Other equipment (Your version)

4) Which EOR technologies are used in your
Company?

5) What kind of coiled tubing operations are
mastered by your Company and which are
planned to be mastered in the future?

6) Could you, please, suggest some topical
problems and/or questions that can be covered
in the future issues of Coiled Tubing Times
Journal?

7) Do you have any recommendations you want
to address to Coiled Tubing Times Journal?
Does the Journal miss anything? Are there
any competitors we need to look up to? What
established information sources could you
suggest as an example?

8) What up-to-date oilfield service technologies
(including those with coiled tubing utilization)
the industry requires first of all?

9) What EOR technologies will be in demand in
the near term (5-10 years)?

Mamednazarov Hydyberdi Berdievich, Vice-
chairman, State Concern Turkmenneft

1. For 2 years.

2. About directional drilling and all types of
operations performed with coiled tubing unit
utilization.

3. Coiled tubing units; complete coiled tubing
drilling complexes; nitrogen units; cementing
units; controlled BHAs.

R

Placing of cement plugs, fishing operations,
acid treatments, paraffin and debris removal
operations, etc.

New technologies of oil and gas service market.
I wish you further success!

Directional drilling of deep wells.

O ® N O



COILED TUBING TIMES QUESTIONNAIRE

JdemaxkuH [TaBes CTAaHHUCIABOBHUY, HAYAJIbHUK
11€X4 TEXHOJIOTUYECKUX PaboT OO0 «TatHEPTH-
JlennHoropckPemCepsuc»

1. 1rom.

2. T'TIIT u I'PIT OMHOBPEMEHHO MO TPYHE KOJTIOONHTA.

3. A30THBIE aIPEraThl; KOMILIEKCHI /IS TUAPOPA3PhIBA
I1aCTA.

NN NNV I

3BoHOB EBrenns BaaguMupoOBHY, [TTABHBIH
nmxeHep OO0 «HedrerazrexHoaorus»

1. Casrycra 2012 ropa.

2. —

3. KOJTIOOMHIOBBIE YCTAHOBKH; IIOJTHOKOMIITIEKTHBIE
KOMILIEKCHI JI/I1 OYPEHMS CKBAXKUH C
UCIIOJIb30BAHUEM T'NOKOM (HEPA3PHIBHOI) TPYOBI;
430THBIE ATPETATHL; YIIPABIAEMbIE KOMIIOHOBKHM HHA34
OypUIBHON KOJIOHHHI.

4. BoccraHOBIEHUE 320051, COISTHO-KUCIOTHAS
06pabOTKA KOJJIEKTOPA 3271€3KH X OKOJIOCKBA)KMHHOM
30HBI, ACTTAPA(PUHUBANUA CTBOJIA CKBAKHUHBI,
pacCTENIEHNE CTBOJIA CKBAKUHBL, ITTyIIIEHNE
CKBa’KMHBI, BBI30B [IPUTOKA.

5 —

6. O BO3MOXHBIX HCUCIIPABHOCTSX B PAGOTE
He(MTECEPBUCHOT'O OOOPYAOBAHUS U CIIOCOOAX UX
U30€XKATh UINU YCTPAHUTb.

7. Heob6xoaquMo NpOBOANUTE AHKETHUPOBAHUE CEPBUCHBIX
HPEAIPUATUN — IOTPEOUTEIIEH OOOPYJOBAHMS,

B 4aCcTHOCTH, C3AO «PHU/IMAII> 10 nprHIIAITY
TECT-ApariB. Ha OCHOBAHWN AHKET OIIUCBIBATD

CIIEKTP IMIPUMEHAEMBIX TEXHOJIOTUI C AKLIEHTOM Ha
ATMOC(HEPHO-KIMMATUYIECKHE U TOPHO-TEXHUYECKUE
YCJIOBUSA IPUMEHEHU .

8. TIpoBeneHHE TEXHOJIOI'NYECKUX OIIEPALTI,
TPEOYIOMNX OTCEYKHU (M30JISIUU) HHTEPBAJIOB
HA [IEPUO/] MPOBEAECHMA ONEPALIUH B BUJIE TTAKEPOB
Ha 'HKT.

9. IlenHo-a30THBIN I'PIT, 3ape3Ka GOKOBBIX CTBOJIOB
CKBAKMHBI, ITePQOPAL, B TOM YHCJIE IIEIeBa,
reo(U3nIeCKUE UCCIIEJOBAHNA TOPU3OHTAIBHBIX
CTBOJIOB CKBA’KHMHBL.

HNxonHUKOB IOpHui AHIpEeeBHY, DYKOBOJIUTE/Ib
IIPOEKTOB 10 I'€OJIOTOPA3BEAKE U JOOBIYE HEPTH,
OO0 dlerpolasTex».

1. C2004 ropga.

2. PajunanpHOE BCKPBITUE I171ACTA KOJITIOOMHIOBBIMU
TEXHOJIOTUAMMU.

3. KONTIOGMHTOBBIE YCTAHOBKUL

4. TIoka He IPUMEHAIOTCH.

5. Tloka HE NPUMEHSIOTCA.

Demakin Pavel Stanislavovich, Head

of Technological Operations Unit, Tatneft-
LeninogorskRemService, LLC

1. For 1 year.
2. About hydraulic fracturing and jet perforation

operations performed simultaneously through coiled
tubing string.

3. Nitrogen units; hydraulic fracturing

complexes.

VWO e

Zvonov Evgeniy Vladimirovich, Chief

Technology Officer, Neftegaztechnologiya, LLC

1.
2.
3.

Since August, 2012.

Coiled tubing units; complete coiled tubing drilling
complexes; nitrogen units; controlled BHAs.
Bottomhole cleaning operations, hydrochloric acid
treatments of formation and near-wellbore zones,
paraffin removal operations, hot oiling jobs, well
killing and stimulation operations.

Possible oilfield service equipment failures and
methods of their repair/prevention.

It is necessary to perform questionnaire survey
among service companies who use oilfield
equipment (for instance, manufactured by NOV
Fidmash) on a test-drive basis. On the basis of
received feedback it would be possible to describe
the whole spectrum of technologies used by service
companies with a focus on climatic and mining-
engineering conditions of use.

Technological operations that require separation
(isolation) of intervals using coiled tubing conveyed
packers.

Nitrogen-foam hydraulic fracturing, sidetracking
operations, perforation jobs, including slotted
perforation, well logging operations in horizontal
holes.

Ikonnikov Yuriy Andreevich, Head of Oil

Production and Geological Exploration Projects,
PetroGazTech, LLC

AR RS

o

Since 2004.

About coiled tubing radial drilling technologies.
Coiled tubing units.

None of them are used yet.

We haven’t mastered any coiled tubing technologies
yet.

Complex of innovative equipment for working
under mining conditions.

I'would recommend you to cover a broader range
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AHKETA «BPEMEHIA KOJITHOBHI A»

6. KOMIUIEKC MHHOBAIIMOHHOT'O O60PYIOBAHUS [JIsT
PpabOTHI B YCIOBUAX IIAXT.

7. 1llupe oCBEmATh 3aPyOEKHBII ONBIT IPUMEHEHHU
KOJITIOOMHT'OBBIN TEXHOJIOT U,

8. TexnHosoruu B obmactu ITHIL.

9. PapnanbHOE BCKPBITHE IJIACTA.

Adyzapuk Illerp IlerpoBHY, JTUPEKTOP

HrxHEBApTOBCKOTO (prnaa

OAO «CK «YepHOropHedTeoTRAd .

1. Ceropus (17.04.13) yBUzEN B IIEPBLIN PA3.

2. Ilposenenune OI13 HA TOPU3OHTAIBHBIX CKBA)KUHAX
IIPU IIOMOIIY KOJITIOOMHTA.

3. KOJTIOOMHIOBBIE YCTAHOBKH; KOHTPOJIBHO-
PETUCTPUPYIOLIUE CUCTEMBL.

4. O6paboTKa IPpU3AOOHHON 30HbI IIJIACTA, [VIYIICHHE
CKBa’KMH, BBIPDABHUBAHUE NPQPUIA TIPUEMHUCTOCTH.

5. Brnepcnexruse — OI13 Ha TOOBIBAIOMNX CKBAXKUHAX.

6. AKTYaJIBHO BCE, 4TO KACAETCSI UCITOJIb30BAHHSI
KOJITIOOMHT Q.

~

8

OcBoeHuE, 06padOTKA NPHU3A60MHON 30HBI IJIACTA.
9. OII3, ocBOEHME, 3aPE3KA BTOPBIX CTBOJIOB IIPU
TIOMOIITH KOJITIOOWMHTA.

Psao6rieB BukTop EBreHbeBUY, ITIABHBIN MEXAHUK,
3axapos Buxkrop Bacuiabsesud, nuxxenep KUInA.
OO0 da3npom noa3eMpeMOHT OpeHOy pr»

1. 107er

2. OcBO€eHME CKBAKUH 110 3aKPBITOM CUCTEME
YTHJIM3AL1H I'a3a C UCIIOJIb30BAHUEM
KOJTIOOMHT'OBBIX TEXHOJIOTUU.

3. KONTIOOMHTIOBBIE YCTAHOBKH; 430THBIE AT PETATHI;
KOHTPOJIBHO-PETUCTPUPYIOIIHUE CUCTEMBL

4. —

5. OCBOEHUE CKBAKHH, KUCJIOTHASI OOPA0OTKA
N pU3a60ITHO 30HbBL, U3BJICUYCHHUE KIAIIAHOB
otcekarenen, nposeaenne 'MC ropu3oHTaIbHbIX
CTBOJIOB.

6. 3aKpbITHIE CUCTEMBI C60OPA Ia3a TPHU OCBOCHUH

CKBAKMH C UCIIOJIb30BAHUEM KOJITIOOMHT'OBOTO

060PYJOBAHUA U A30THBIX YCTAHOBOK.

TeMaTHKa )KyPHAJIa HAC YIOBJIETBOPSET.

8. YCTAaHOBKA IEMEHTHBIX MOCTOB C UCIIOJIb30BAHUEM
I'HKT prameTpom 38,1 MM (TEXHOJIOTUS YCTAHOBKHU,
XUMWYECKUE PEATEHTHI).

9. -

~

Peoaruus 6razooapum c8oux pecnoHoeHmos u
npeonazaem Yumamenam IHyPHAaia npUcoOCOUHUMBbCS
1 UX YUCTLY. Boipe3antyo i 3anoiHeH )0 anKent)

ommnpasvme, noxcanyticma, no garcy: (+375 17 29 40 82)

UL OmCKarupyLime u npuwme Ha
cttimes@cttimes.org
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of coiled tubing technologies used by foreign
companies and describe the corresponding case
records.

8. EOR technologies.

9. Radial drilling.

Dudarik Petr Petrovich, Head of Nizhnevartovsk

Branch of JSC SK Chernogornefteotdacha

1. Since April 17,2013.

2. About bottomhole treatments in horizontal wells
with coiled tubing application.

3. Coiled tubing units; data acquisition systems.

4. Bottomhole formation zone treatments, well killing
operations, conformance control.

5. We plan to master bottomhole treatments in
production wells.

6. 1think that everything connected with coiled
tubing applications is of great relevancy.

7. -

8. Stimulation operations, bottomhole formation
zone treatments.

9. Sidetracking with coiled tubing utilization,
stimulation operations, bottomhole formation zone
treatments.

Ryabcev Viktor Evgen’evich, Mechanical
Supervisor, Zaharov Viktor Vasil’evich,
Instrumentation and Controls Engineer. Gazprom
podzemremont Orenburg, LLC
1. For 10 years.

2. About development of wells on the basis of closed
gas recovery system with application of coiled
tubing technologies.

3. Coiled tubing units; nitrogen units; data acquisition
systems.

4. —

5. Stimulation operations, acid treatments of
bottomhole zone, shutdown valves removal
operations, well logging in horizontal wells.

6. Closed systems of gas collection used during well

stimulation operations with application of coiled

tubing equipment and nitrogen units.

We are satisfied with the Journal and its topics.

8. Placing of cement plugs with the help of coiled
tubing string of 1.5” OD (chemical agents,
installation techniques).

9 -

~

Editorial staff thank all responders for their answers
and invites Coiled Tubing Times readers to join their
ranks. Please, kindly fill in the questionnaire and fax it to:
(375 17 2940 82) or scan it and send to
cttimes@cttimes.org



Coiled/tubing

Joporue npy3ba! BPEMSA KOITIOBUHIA Im e S

KypHaia «<BpeMsa KOITIOOMHIA» IPOCUT Bac OTBETUTH HA HECKOJIBKO BOIIPOCOB

1) ®UO.

2) Kommanwus / OpraHu3sanus

3) HOJKHOCTb

4) Kaxk pgaBHO Brl 3HaeTe xXypHaJI?

5) O KaKHX KONTIOOWMHTOBBIX TEXHOJIOTHUAX U BHYTPUCKBAKUHHBIX ONEPAIUAX
BaM XOTeOCh 6bI IPOYECTb HA CTPAHUIAX «BPEMEHU KONTIOOUHI'»?

. 6) O TEXHUYCCKUX BOBMOKHOCTSAX KAKUX BUJIOB HE(HTECEPBUCHOTO OGOPYIOBAHUS
. BaM XOTEIOCH OBl Y3HATH OOJIbIIIE?

. * KOJITIOGMHIOBBIC YCTAHOBKH

. * [TOJTHOKOMIIZIEKTHBIE KOMILJIEKCHI JIJIs1 GYPEHUSI CKBASKHMH
. C MCHOJIb30BAHUEM TUOKON (HEPA3PBIBHOM) TPYOEI

. * A3OTHBIE ATPETATHI

. * 1IeMEHTHPOBOYHBIC ATPETATHI

. * YripasisieMble KOMITOHOBKHM HM3a OY PHIIBHOM KOJIOHHBI

. * KOHTPOJIBHO-PETUCT PUPYIOIIHE CUCTEMBI

. * KOMIIJIEKCHI J7I51 I'U/IPOPA3PHIBA IIJIACTA

. « Jipyroe o6opyaosanue (Banr BapuanT)

7) Kaxue rexnonoruu ITHIT npuMeHAIOTCA HA Bammem npearnpuarun?

8) Kaxue KOJITIOOMHTOBBIE ONIEPALIMU Y BaC OCBOEHDI, 4 KAKUE — B IEPCIIEKTUBE?
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9) IIpeanoxuTe aKTyaJIbHbIE, HA Bam B3I/, IPOOIEMBI U BOIIPOCHI, KOTOPBIE MOIJIU OBbI CTATh TEMAMHU HOBBIX
HOMEPOB XXypHasa «Bpems KOITIOOUHT 2>

10) M310:xUTE, MOXKATYNUCTA, Baliy OXKeTaHUA XKy PHAITY «BpeMs KONTIOOUHTa». Yero He XBATAET U3AAHUIO?
Ha Koro cienyeT paBHATbCA? Kakne aBTOPUTETHBIE ICTOYHUKH HH(MOPMAITUH BBl MOIJIN 6bI IPEAJIOKUTD
B Ka4yeCcTBe 06pasifa?

11) Kakue COBpEMEHHBIE TEXHOJIOTUH HE(PTETa30BOI'O CEPBUCA, B TOM YUCJIE
C UCTIOIb30BAHHEM KOJITIOOUHT A, HA BaI B3I/, HY>KHBI CETOHSA
B IIEPBYIO OYeEPEaD?

12) Kakue Texnosoruu ITHIT 6yayT BOCTpe6OBaHbI B Omizkanmeli (5—10 1eT) nepcneKkTuBe?

13) XoTenu 66l Bel NOIy4aTh €5KEHEAEIbHYIO HOBOCTHYIO PACCBUIKY C CalTa WWWw.Cttimes.org?

14) Ecyin Bel OTBETHUIIN NOJIOXKUTEIBHO, TO YKAXKUTE, IOXKAIYHCTA, CBOU AJIEKTPOHHBIN aJjpec.

Criacu60, 9YTO HAILTH BPeMsI /IJIs1 OTBETA HA HAIIIH BOIIPOCHI!
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20 1em Komnanuu
Ypanmpyomaw»!

Uraltrubmash Turns 20!

OAO «Ypanrpybmanr — eJUHCTBEHHOE B Poccun
OPEANPUATHE, 3aHUMAIOMIEECS IPOU3BOACTBOM U
OT/ZIEJIKOU HENPEPBIBHBIX F'HOKUX TPYO, KOTOPBIMU
OCHAMIIAIOTCS KONTIOOMHIOBBIE YCTAHOBKU. IMEHHO
rubKas CTaabHAA TPyOd, HAMOTAHHAA HA KATYIIKY, —
MO-aHIVIMHCKH “coiled tubing” — 1 fama Ha3BaHHE
OJHOU U3 CAMBIX BICOKOIIPOAYKTUBHBIX TEXHOJIOI' U
HEPTEra30BOTO CEPBUCA.

3a 20 sieT npeIpuaTUE MPOLLIO CIABHBIN, HO
MHOI'OTPYIHBIN IyTh. BCieACTBUE IIPEKPALLIECHUS
B 1990 rosy moCTaBOK HE(PTENPOMBICIOBOT'O
060pYyAOBAHUS U3 A3epOan/ixkaHa B 1993-M HeDTAHASA
KoMMaHUA «JIykoun» BMecTe ¢ YpanHWHW Tpy6bHOoI
OPOMBIIUIEHHOCTU NIPHUHANIN PEMIEHUE O CO3JAHUH
COBMECTHOTO IIPEATIPUATHA ITO IPOU3BOJCTBY
TPy6 111 HE(PTAHUKOB. B 2002 rogy OABUIOCH
OAO «YpanJIVKrpy6marm». 16 mapta 2005 roga
OPEANPUATHE ObUIO IEPEUMEHOBAHO B
OAO «Ypanrpybmanm.

OAO «YpanTpybmali» OCHAIEHO CAMBIM
COBPEMEHHBIM TEXHOJIOTUYECKUM OOOPYIOBAHHUEM
U CPEACTBAMH KOHTPOJISA, O6ECIEYNBAIOIUMHA
BBIITYCK TPYO BBICOKOTO Ka4eCTBa. [Ipeanpusarue
06J1a12€T BBICOKUM HAyYHO-TEXHUYECKUM
noTeHnuanoM. Ha TeEXHOJIOru4ecKue u
KOHCTPYKTUBHBIE pemeHns OAO «YpantpyoMmarn»
MOJIYYEHO HOJIEE ABYX IECATKOB TATEHTOB.
[TpaKTUYECKN BCA IPOAYKIUA IPEAIPUATHS —
MMIIOPTO3AMEINAIOMASA. «YPAITPyOMAII»

YCIIENTHO KOHKYPHUPYET HA POCCUUCKOM PBIHKE C
340KEAHCKUMH IIPOUZBOAUTENAMU I'MOKUX TPYO.

KagecTBO BBIIYCKAEMOM IIPOAYKLIIMH HETIPEPBIBHO
yaydiaeTcs. B Hactosmee Bpems I IPOU3BOACTBA
TUOKOM TPYOBI HA «YPAITPYOMAIIE» UCTIONb3YETCS
UMIIOPTHAS CTAJIbHAS 3aIOTOBKA (IITPHIIC),

YTO MO3BOJIMJIO TPUGIU3UTHCA K MUPOBOMY
YPOBHIO KA4ECTBA NIPOAYKIIMHU (CTaHaapTaM API).

Camas neppasi DapTUs riOKOU TPyObl
OTEYECTBEHHOTI'O IPOU3BO/CTBA KOIZAA-TO OblIa
OTTPYXKEHA «<YPEHTOUI'a3IIPOMY» (HBIHE 3TO
OO0 da311pOM NOA3EMPEMOHT YPEHI'O1»). CErofHst
C IPOAYKIIMEN YPAJIbLIEB 3HAKOMA JIbBUHAA JOJIA
NoJIb30BaTeneit KonTioounra Poccun n CHITL

CHenyaaucThl HPEANIPUATUS — OOJIBIINE APY3bs
Hauero )xypHaJsa. Ha crpanunax «Bpemenu
KOJITIOOMHT 2> IIOCTOSTHHO MOABJIAIOTCA UX CTATBU,

A.M. Ko3noeckuil, zenepanviolii oupexmop
Alexander Kozlowski, Director General

Uraltrubmsh OJSC is the only Russian company
engaged in production and finishing of continuous
coiled tubes for CT units. Such spooled steel coiled
tubing gave a name to one of the most productive
technologies of O&G service.

During 20 years the company has walked a difficult,
but glorious way. When in 1990 deliveries of oilfield
equipment from Azerbaijan were discontinued, Lukoil
petroleum company and Ural Pipe Production R&D
Institute made a decision on setting up a joint venture
manufacturing tubes for the oilers in 1993. In 2002
UralLUKtrubmash emerged and on March 16, 2005
the company was renamed into Uraltrubmsh OJSC.

Uraltrubmsh OJSC is equipped with the most
advanced technologies and control means providing
for high quality tube manufacturing. The enterprise
has a high scientific and technical potential.

The technological and construction solutions of
Uraltrubmash OJSC are supported by over a score

of patents. Practically all products manufactured by
the company are import substituting. Uraltrubmash
successfully competes with oversaes producers of
coiled tubes at the Russian market.

The quality of the manufactured products is
improving al the time. At the moment Uraltrubmash
makes use of an imported steel blank (skelp), which
allows approaching the world level of product quality
(API standards).

The very first lot of CT production was once loaded
to Urengoigazprom (Gazprom Podzemremont Urengoi
LLC). Today a lion share of CT manufacturers from
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PACKPBIBAIOLINE TOHKOCTH PAOOTHI C THOKOI TPYOOH,
UX MYZPBIE COBETBL, TOMOTAIOIIUE YBETUYUTD CDOK
CIIY>KOBI TPYOBI U €€ HAIEKHOCTD. Ha €3KErOHbIX
MeX1yHAPOJHBIX HAYYHO-TIPAKTUYECKUX
KOH(PepeHIIHUAX «KOITIOOMHTOBBIE TEXHOJIOTUU
Y1 BHYTPUCKBAKUHHBIE PAOOTBI» JOKIA/BI OT
<YpanTpybmaiia» HEM3MEHHO IIPOCIYIIUBAIOTCS
C 6OJIBIINM BHUMAHHEM, 4 3ATPOHYTHIE B HUX
OPOO6JIEMBI BBI3BIBAIOT XKUBYIO 3aMHTEPECOBAHHOCTD
YY4ACTHUKOB.

MBI HO3/IpaBIIIEM «YPATTPYyOMAIIl» C JHEM
POXAEHHS U )KEJTAEM KOJJIETAM HOBBIX
MIPOU3BOACTBEHHDBIX YCIIEXOB!

Pedaruyus scyprana «Bpems kxonmroburzas

20 .1em!

Russia and CIS are aware of Ural products.

The specialists of the company are big friends of our
journal. Article revealing the secrets of CT operations
are published on the pages of the Coiled Tubing Times
on a regular basis. Their wise advice is helpful in
increasing the lifespan of the tube and its reliability.
The reports of Uraltrubmash submitted at international
Coiled Tubing Technologies and Well Intervention
scientific and practical conferences are always listened
to with big attention and the problems raised in them
spark off high interest of the participants. We greet the
participants of Uraltrubmash on the birthday and wish
new business success to our colleagues.

The editorial board of the Coiled Tubing Times!

OT umeHn HekoMMepyeckoro napTHepcTBa «LleHTp pa3BuUTUSA KONTIOOUHIOBbLIX
TeXHOJNIOrMN» ceplievHo no3apasnsio komnekTue OAO «Ypantpyomaiu»

CO CNnaBHbIM lObuneem.

oTn ABa fecaTunneTnsa Mbl C BaMu, Aoporune apys3bs, npownn BMmecTte:
Bbl pa3BuBann nponssoancTteo CHO)KHOI;I, BbICOKOTEXHOJIOTMYHOM anopTo3ameu.|,a|ou.|,el7|
npoaykumnnm — rmékunx pr6, a Mbl nponaraHanpoBann KONTIOOMHIOBbIE TEXHOIOTUN.
CEFO,D,HFI, ornapbiBasACb Ha Hawl COBMECTHbIN nyTb, 1 NCMNbITbiBalo HyBCTBO
yAoOBNETBOPEHUA OT TOIo, 4HTO KONTIOBUHT B Poccumn pa3BuBaeTcd CEMNMUNbHbIMUA

waramMmum — 3HadynTesibHO 6bICTpee, 4YeM B CpegHeEM No Mupy.

B 3ToM nobegHoM Maplue «YpanTpybmatiu» urpaeT nepByto CKPUMKY.

Xenaio npeanpuaTnio pocTa I'IpOVIBBO,D,CTBEHHOIh Moun, a ero coTpygHukam —
KPEenKOoro 340poBba, OCTPOro yma, I'IpaKTI/I‘-IECKOVI cmMmeKanku, KOTOpOVI nigpesne

claBUNNCb ypanblbl.

HoBblix cBepLieHm Bo bnaro Poccuu, goporov «Ypantpybomaiu»!

Iimpexrop HIT L [PKT> / :?Z ﬁ B.I. BoipHK
/'\ £

YPAATPYEMALU
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Domo: CA.Cepauens
Photo: S.A. Sergiyenia

L
Kp&za)ma mecmopoxcoeruti / The Beauty of Oilfields

Domo: CA.Cepauers
Photo: S.A.Sergiyenia
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Kpacoma mecmopoocoeruii / The Beuty of Oélds '

Domo: CA. Cepeuers Domo: AM. Bonkos
Photo: S.A.Sergiyenia Photo: A.M.Volkov
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Mbl npofonxaem nyonunkaumio dhotorpadum, NpUCIaHHbIX .
HaLLMMU YUTaTeNAMM gl e
' Photo: A.M.Volkov

B 3T0M HOMepe B pyOpuike «KpacoTa MeCTOPOXAEHNIA»
npencTaBneHbl paboTel coTpyaHnkos C3A0 «PUOMALLI».

XKaoem HoBble poToctoxeTbl No agpecy cttimes@cttimes.org

We continue to publish photos sent
to us by our readers.

In this issue we present photos that were taken by the employees
of the NOV FIDMASH.

We wait for your new photos. Send themto cttimes@cttimes.org .




Domo: A1l Pe3nuxos
Photo: A.P. Reznikeu

Domo: AL Pe3nuxos DPomo: A1l Pe3Huros
Photo: A.P. Reznikov Photo: A.P. Reznikov




DPomo: Al Pe3ruros
" Photo: A.P. Reznikov
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Kp&zoha mecmopoxcoeruts /' T, he Beuty of Oz'lfz’eldé

Domo: A1l Pe3ruxos
Photo: A.P. Reznikov
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Poounca 26 mapma 1941 200a 8 Hatipobu, Ketius,

8 Cembe 2PANCOAHCKO20 CeIbCKOXO03ALICMBEHH020
YUHOBHUKA BPUMarCcroll KONOHUANGHOLL CYHCObL.

B 1962 200y oxoruus OKCcghopockuil yHusepcumem
U OCIMANCA Mam Pabomams Hao ouccepmaueri oo
PYKOBOOCIBOM HOD1e6CK020 Naypeama, 3mosioza Huko
Tunbepzerna. C 1967 no 1969 200 o OblL ACCUCINEHINOM
npogbeccopa 3oonozuu 8 Kanugpoprutickom
yHusepcumeme 6 bepru. C 1970 200a uuman iexuyuu
10 300n102ut 8 OKCHOPOCKOM YHUBEPCUIMEME U ABIATICA
ynernom cosema Horo-rxosnneoxnca. C 1995 no 2008 200
pabomaun npogheccopom OrcghopOCKoz0 YHusepcumema
6 cocmase CarimMoncKo20 npogeccopama nonyAAPU3aUULL
HAYKU.

Joxuns cman uzeecmen 8 1976 200y, K020a 8bluL14 8
ceem ezo KHu2a «D20UCMUYHbLILL 2eH», 6 NONYLAPHOU popme
0CBeUaBULas 6327190 1Ha I60JIIOUUIO C NOSULULL 2eHeIMUKL.
B xnuze 0610 66€0eH0 NOHAINUE <MeM», UCHOJIb3YeMOe
07151 ONUCAHUA NPOUECCOB XPAMHEHUA U PACHPOCIPAHEHU
OMOCNBHBLX INEMEHITIOB KYALINYPbL, U TIPE0NI0INCEHO HOBOE
HaywHoe Hanpaeaerue — wmwememura». JIo000Ho 2eHam,
MeMbL — IMO PeNAUKAIMOPbL, MO echb 00eKnbL, KOmopole
Konupyrom camii ceos. /115 Memoe 6biHCUBAHUE 3ACUCUIT
OMm HAJIUHUA NO KPatineti mepe 001020 HOCUMENA, G
680CMPOUIBOOCINBO — O HANUHUSL IMO20 HOCUINEIS,
KOMOPbLIL NbUMAemca pacnpocmpanims CYuHOCHb
mema. Hingopmayuorroe cooepicaniie KoHKpemmnozo
MeMa G/IUACTI HA MY 6ePOIMHOCIIb, C KOMOPOLL 01 0)0em
CKONUPOBAH, NPOU3E005L CBOTL ONIMUMOH. MeMbLmo2ym
BUOOUIMEHAMBCA (KOMOUHUPOBAMBCA UM PAOCSAIMNBCS),
umobbL POPMUPOBAINL HOBbLe MeMbL. OHLL YHACMBY IO
8 bopvoe Opye ¢ Opyzom 3a pecypcot (YMmoLa100ell), 1 6
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KJIMHTOH PI/ILI21§
AHnuUilCKULL 31mMO0J102, 980MOUUOHMBLLL OULO0SI02
U NONYNAPUSAINOP HAYKU.

pe3ynemame noosepearomcs eCmecmeerHHoM)y 0Omoop).

«D20UCMUMHBLLL 2€11»> CIMATL MEICOYHADOOHBIM
becmcennepom u Obit nepeseoeH Ha 6Ce 2NA6HbLe
asvikumupa. B 1982 200y sviuunio npooosiicerite —
Pacuupernoiii pernomun». Bmopas knuza, 8 4acmmocmi,
cooeparcana uoero 0 Mmom, 4mo PeHomunuUecKue
agperxmuol 2eHa He 0ZPaHUUEeHBL OP2AHUIMOM OCOOU U
MOV NPOCMUPAMBCA Ha CHEOY OOUMANHUS, BRAIOUASA
opeanu3moL Opy2ux 0cooetl.

OOHAKO HAUOONLULYIO USBECIHOCITL O HUNA
KHuza «Cnenoti 4acosuyuK», 20e JoKun3 ocnapusaen
U3BECMMHYI0 AHANIO2UIO C YACOBULUKOM —
KPeayuoHUCIMCKULL ap2yMerm 6 noib3) CYULeCIMBO8aHU
CBePXBECMeCcnEeHH020 CO30AMEeNs, OasupyIouuiica Ha
MOM, 4110 YESI0BEK, KAK U YACOBOLL MEXAHUIM, A6NACTNC
CTLONCHBIM 00BEKIMOM, A 3HAUUM, MONCE O0IICEH Dbl
6b1mb CO30aH PAYMHBIM ME0PUOM. [JOKUH3 NOKA3bI6ACT,
UMO 8 KAYECIMEE «CO30AMEN» HAOIO0ACMBLX NOOLMU
CTIOICHBLX OP2AHUIMOB BbLCIYNACT CNeNOIL YACOSULUK —
npoyecc 3601M0UUU.

3a «Cnenozo yacosuura» JJoKuH3 1oy uul
aumepamypryio npemuro Koponesckozo obuecmsec
N000EPICKU NUMEPAINYPbL U BPEMUIO 2A3embl
JIoc- Anoxcenec Tatimc». Tenegpunrom no 3moii kHuze,
noxasanHblil 6 cepuit < OPUIOHN, RO UL BPEMUIO 34
Y UULYIO HAYUHYIO NPOPAMMY), G MAKHce cepeopsaryto
Me0anb JIOHOOHCKO20 3007102UMeCK020 00UeCmed.

B 1990 200y Zoxun3 b6vin yoocmoen npemuu um. Matixaa
Dapaodesn om Koponescko2o obuecmea cooericmeus
nonyaapusavuu Hayxu; 8 1994 200y noayuus npus
Haxasamuol 3a Hayku 0 wenosexe.

JIoKun3 A6NAeMCca ARMUKNCDUKANLHBIM 2YMAHUCITIOM,
pasoenarougum uoeu Ilpoceeujerus. On euye-npesuoeHm
Bpumanrcroil 2yManucmuueckoti accouuaruul, 4ier
osudcerus Brighis.

B 2006 200y sviuna ouepednasn knuea <boe kax
UNTIOSUSA, MUPANC KOMOPOIL NPEBbICUTL ROIIMOPA
MUATUOHA IKICMNAAPOE U CIMATL PEKOPOHBIM 014
6cex KHuz 3mo2o asmopa. B amom mpyoe Joxuns
00KA3bIBACIN OTNCYINCIMEBUE CBEPXBECINECNBeHH020
meopua u xapaxmepusyem penuuo3noLe YoencoeHus
KAK UJITIFO3UIO — NPUBbIYHOC JIOJICHOE Yoexcoerue. Knuza
bbina nepeseoera Ha 31 A36iK 1 6 HACMOAULULL MOMEHTN
ABNACMNCI CAMBIM NONYAAPHBIM 1POUSECOCHUEM
Jloxunsa. Mrozue yeuoesni 8 3mom ycnexe nPpusHaK
CMeHbL KYTIMYPHOU NAPAouMbL, CO8NAsULeLL C POCIOM
NONYNAPHOCIU AMEUCINUCCKOLL MUMEPAmypuL.

Mot npeonazaem BHUMAHUIO YUMAIMEeI HeCKOJIbKO
ompuiBK06 U3 KHu2u «CRenoil Yaco8UUK».



IHOTOBHMHA KPBLIIA MEXK/I
KHM3HBIO H CMEPTHIO |

OJABJIAIONIEE OOJBITNHCTBO
ATAKYIOMUX JAPBUHU3M JIIOZEH C HOYTH
HENPUCTOUHBIM PBEHUEM XBATAIOTCS
32 OIIMOOYHYIO UJICIO O TOM, OYJITO B
MHPE HET HUYETO, KPOME CITy4alnHOCTU. CaM (PaKT
CJIO’KHOCTH KU3HU OYKBAJIBHO OJIMLIETBOPSIET
AHTUTE3Y CIYIAMHOCTH, HO €CJIU BBI ITOJIATAETE,
4TO JAPBUHHU3M 3KBHUBAJIEHTEH CJIETIOMY CJIYYaIO,
TO BbI, OYEBUJJHO, HAUJICTE, YTO OIIPOBEPKCHUE
JIApBUHU3MA HECJIOXKHO! OfjHA U3 MOHUX 32/1a4 Oy/IET
COCTOSATD B TOM, YTOOBI PA3PYIIUTD 3TOT CTPACTHO
060xKaeMBIA MU O TOM, YTO JAPBUHU3M — ITO
«TEOPHS MIAHCA». JIpyras BO3MOXKHAS IPUUYHHA,
IO KOTOPOM MBI IIPEAPACHONOKEHBI HE BEPUTH
JIAPBUHHU3MY, COCTOUT B TOM, YTO HAIIl MO3T
HACTPOEH HA O6PAOOTKY COOBITHIT BO BDEMEHHBIX
MIKAJIAX, PAJUKATIBHO OTIIMYHBIX OT T€X, B KOTOPBIX
IPOUCXOAST IBOIIOIIMOHHBIE U3MEHEHU 1. M bl
pacronaraeM CHoCOOHOCTSIMHU OLICHKU IIPOLECCOB,
KOTOPBIE JUISITCS CEKYH/Ibl, MUHYTHI, I'OZIbI, CAMOE
Oospliee — gecaTuneTus. JapBuHNU3M — TEOPHUS O
HAPACTAIOUMX U3BMEHEHUAX, AJISIIUXCS THICSIYU U
MMJIJIMOHBI IECATUIIETUN. BCE HAITM MHTYUTHUBHbBIE
CYKJICHUS O BEPOSTHOCTH YETO-TUOO MOTYT OBbITh
OIIMOOYHBI HA MHOT'O OPSIJIKOB BEJIMYUHBI. Ha
TOYHO HACTPOEHHBIN ANI1APAT CKENTHUIIN3MA U
CYO'bEKTUBHON TECOPUHU BEPOSTHOCTH JAET OCECYKU
B 3TUX OI'POMHBIX BDEMEHHBIX IPOCTOPAX, IOTOMY
4TO OH HACTPOEH, UPOHUYHO I'OBOPSI, CAMOM
3BOJIIOLIMIEN HA pabOTY B TEUEHUE OJHOM JKU3HH,
JJISAIIEUCSA HECKOJIBKUX JECATUIICTUMN.

<..>

OTKPBITBIN JJAPBUHOM €CTECTBEHHBIA OTOOP —
CJIETION, 6ECCO3HATENBHBIH, ABTOMATUYCCKHU
IIPOLECC, O KOTOPOM TENEPD 3HAEM U MBI, —
OOBSICHSIET CYLIECTBOBAHUE U OUYCBUHVIO
1EJIEYyCTPEMIIEHHOCTD BCEX (POPM JKU3HU, HE
UMeEA IIPU 3TOM HUKAKOMU LIEJIU B MO3I'Y. Y HETO
HET HUKAKUX MBICJICH U HUKAKOI'O MBICJIEHHOI'O
B30pa. OH HE IVIAaHUPYET Oyayliee. Y HErO HET HU
3pEHMUS, HU IIPEABUJICHUA BOOOIIE. EC/IN U MOXKHO
POJIb ECTECTBEHHOI'O OTOOPA IPHUPABHATH K POJIN
YACOBLIMKA IIPUPOJBL, TO 3TO — CJIECIION YACOBLIUK.

<.>

Kakas 1nosp3a OT NOJIOBUHBI KpbL1a? YTO 6BLI0
HA4a4JIOM KPBLJIbEB? MHOI'ME )KMBOTHBIE IIPBITAI0T
C BETKHU Ha BETKY, HO MHOIA NIA/1AI0T HA 3EMJIIO.
ITOBEpPXHOCTD BCEI'O TEJId, OCOOECHHO Y MAJICHBKUX
SKHBOTHBIX, OIIUPAETCS HA BO3JyX U IIOMOT'A€T

NPBIKKY — WJIN JIaKe NPEAOTBPAIAET aJICHUE,
JEUCTBYS KaK a9pOJMHAMHUYECKAd HECYIAs
IJIOCKOCTD. KaKag-To TeHAeHIMs Ha yBEIUYEHHE
OTHOIIEHH A IIJIOIIA/IM TIOBEPXHOCTH K BECY T€JIA
TYT BECbMa KCTATHU — HAIIPUMED, CKJIA/IKU KOXKH,
pacTyIMe B MECTAX COYTIEHEHNI KOHEYHOCTEN.
OTCI0/1a MOKET HAYAThCs HENIPEPLIBHBIN DA/
rpajanui 10 MIaHUPYIOMUX KPBUIbEB U JaJIeC —

K MAIOYITUM KPBIIbAM. O‘-ICBI/I}_IHO, YTO KAKHE-TO
pacCTOsIHUS APEBHUE 06J1a/1aTEINU IIPOTOKPBLIBLEB
HE MOIVIM IEPENPBITHYTh. CTOJb XKE OYEBUHO,

JUJIs1 TIOOOY CTENEHU IPUMHUTHBHOCTHU (M/UIH
HCBCJ’II/IKOCTI/I) JAPEBHUX A9PONHAMUYCCKUX
MOBEPXHOCTEU UMEETCA KAKOE-TO PACCTOSHHUE,
MYCTb HEOOJBIIOE, KOTOPOE MOXKHO IIEPENPBITHYTh
CO CKJIaJIKOM KOKM U HEJIb3s1 — O€3 Hee.

Jarke ecii IPOTOTHUII CKIAAYATHIX KPBIJILEB
paboTail Ha IPEJOTBPALICHUE ITAJICHUA
JKMBOTHOTO, BBI HE MOXKETE TOBOPUTbD, 4YTO
«HHKE HEKOTOPOI'O MUHHUMAJIBHOT'O Pa3Mepa
CKJIAJKHU OBLJIN OBl COBCEM 6€CIONE3Hb». OIIITh
JK€ — HC UMCCT 3HAYCHM A, HAICKOJIBKO MaJIbl K1
Man03(MOEKTUBHBI ObLIU NEPBLIE KPBUILEBBIC
CKJIAJIKU. IMEeTCsl HEKOTOPAsl BBICOTA, HA30BEM
ee h, Ipu NafieHuU C KOTOPOI JKUBOTHOE JIOMAJIO
OBI ceOE€ IIEI0, HO BBLKUIIO OBbI IIPU NTAIEHUH C
4yTb MEHBIIEH BLICOTHI. B 3TOI KPUTUYECKOI
30HE JII060€E YIYUIIEHHUE HECYIIIEH CITOCOOHOCTH
MOBEPXHOCTHU TEJIA 3AMEAJIAET NAAEHUE, U CKOJIb HU
MaJIO 3TO YAY4IIEHUE, OHO MOKET OBITh I'PAHHUIIEH
MEXY )KU3HBIO U CMEPTHIO. B 3TOM Ciyuyae
€CTECTBEHHBII OTGOP Gy/IeT OI06GPATH HEGOMbITHE, P
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KimnaToH Puuapa JJOKKMH3

33444aTOYHBIE CKJIAIYaThIE€ KPbLIbi. Korna atu
MAaJIEHbKHE KPBLIbS CTAHYT HOPMOM, TOI/1a
KPUTHUYECKAS BBICOTA h CTAHET 4y Thb OOJIbIIEN, U
TOI/1a JaJIbHENIIIEE HEOOJIBIIOE UX YBETUUECHUE
OYIET fasie€ OTOABUTATh I'PAHUILY MEXKY )KU3HBIO
U CMEPTHIO. U TaK Jjajiee, MOKA MBI HE IOJTyYUM
MOJTHOLIEHHBIE KPBLIbS.

JKuBymiue CerofgHs >KkMBOTHBIE KDACHBO
WITIOCTPUPYIOT KAXKAYIO CTAJTUIO 3TOTO
KOHTHHYYMA. CYIIECTBYIOT JIATYIIKU,
MJIAHUPYIOIINE C IOMOIIIBIO OOJIBIINX NTEPENOHOK
MEX/1Y NTAJIbLIAMHU UX JIAMIOK, PEBECHBIE 3MEU
C YIJIOMIEHHBIM TEJIOM, KOTOPOE OITUPAETCSA HA
BO3AYX, AMEPULIBI C OTKHU/IHBIMU CKJIAJKAMHA
O OOKAM TEJId; U HECKOJIBKO PA3JINYHBIX
BH/IOB MJIEKOITUTAIOIINUX, KOTOPBIE TJIAHUPYIOT
MNOCPEICTBOM NEPEMNOHOK, HATAHYTBIX MEXY
KOHEYHOCTSAMH, TOKA3bIBA HAM, C YETO
MOIVIM HAYMHATb CBOM 3BOJIIOLIMOHHBIN Iy Th
JIETY4YME MBIIINU. BONIPEKU YTBEPXKIEHUAM
KPEALMOHUCTCKOM JIMTEPATYPBI OOBIYHBIMH
ABJIAIOTCS J)KUBOTHBIE HE IIPOCTO C «ITOJIOBUHOM
KPbLId», HO U )KUBOTHBIE C YETBEPTHIO KPbLIA,
TPEMSA YETBEPTAMHU KPbLIA U T.J. IZied KOHTUHYYMa
JIETYHOB CTAHOBHUTCS €le Ooiee yoequTeIbHOM,
KOI'/1a MBI BCIOMHMM, YTO O4YE€Hb MEJIKUE
JKMBOTHBIE CITIOCOOHBI MATKO IJIABATh B BO3/IYXE,
HE3aBUCHUMO OT UX (POPMEL [TprnunHa 3TOM
yOEIUTENBHOCTH B TOM, YTO CYIIECTBYET
IVIAJJKO BO3PACTAIOMMNI KOHTUHYYM OT MaJIOr'O
J10 60JIBIIOTO.

Hpes KpomedyHbIX M3MEHEHNI, HAKOIIJIEHHbIX
B XO/I€ MHOTHX IIIAT'OB, — OYE€Hb MOIIHAS HU/JIE,
CIIOCOOHA O6'BACHUTH OIPOMHOE MHOXECTBO
ABJIEHUH, KOTOPBIE MHAYE OBLIU Obl HEOO'BbACHHUMBIL.
OTKyZa IIOIIEJ 3MEUHBIH 5117 MHOI'UE >KUBOTHBIE
KyCaIOTCS, 4 CJIIOHA JIIOOOT'0 JKUBOTHOT'O COAEPKUT
O€JIKH1, KOTOPHIE, IONA/As B PAHY, MOI'YT BBI3bIBATD
AJUIEPTUYECKYIO PEAKIIHIO. YKYC JAXKE TAK
HA43bIBAEMBIX HEAZJOBUTBIX 3MEH MOXKET BBI3BIBATH
Y HEKOTOPBIX JIIO/IET 60NIE3HEHHYIO PEAKIIHIO.

W onarth Ke — CyIIeCTBYET HENIPEPBIBHBIN,
BO3PACTAIOMIUN P/l OT OOBIYHON CJIIOHBI JJO
CMEPTENBHOTO A/14.

Kak Bo3HUKIM ymu? JIr06ast 4aCTh KOXKU MOXET
Pacno3HaABATb KOJIE€6AHUA, ECIN BXOAUT B KOHTAKT
C BUOPHPYIOIIUMHU OOBEKTAMHU. DTO €CTECTBEHHBIN
NOOOYHBIN 3P PEKT pabOTH OCA3AHUSL.
EcTecTBEHHBIH OTOOP JIEFKO MOT TTIOCTENEHHO
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YCHUJIMBATB 3Ty CIIOCOOHOCTD, ITIOKA HE OYACT
JOCTUTHYTA JOCTATOYHAS YyBCTBUTEIBHOCTD K
JIETYAUIIUM KOHTAKTHBIM KOJIEOAHUAM. B 3TOT
MOMEHT OH4 6b1J1a 6bI JOCTATOYHO YyBCTBUTEIbHA
K BUOpALIMAM, IIEPEAABAEMBIM I10 BO3/IYXY,

€CJIN OHU OBLIN JOCTATOYHO IPOMKM U/HUJIN
JIOCTATOYHO 6JIU3KU. ECTECTBEHHBIN OTOOP
OJ106PHJI 6BI TOI/IA PA3BUTUE CIIEIMATIBHBIX
OPTraHOB — yHIECH — JJIs1 BOCIPUATHS IEPEHOCUMBIX
10 BO3/1yXY KOJIEOAHU I, TPUXOJAIINX CO BCE
60J1€€ BO3PACTAIOMNX PACCTOSHUH. JIETKO

BUJIETD, YTO HA BCEM IIPOTSKEHUH 3TO ObLIA

OBl HENIPEPBIBHAS TPAEKTOPH S TOIIATOBOTO
yaydieHusa. Kak BO3HHUKIIA 3xo0Kanus? Jlro6oe
SKMBOTHOE, OOJIAAIOIIEE CTyXOM, MOKET CJIBIIIATD
3x0. ClIenble JIIOIU YaCTO YMEIOT HCIIOIb30BATh
3TO 3X0. PyIMMEHTAapHAs1 BEPCHS 3TOI'O HABBIKA

Yy IPEBHUX MJICKOIIUTAIONIUX OblJIa OBl BIIOJTHE
JIOCTATOUYHBIM CBIPBEM JIJIS1 ECTECTBEHHOI'O OTO60PA,
KOTOPBIY IIAT 34 IIATOM JIOBEJI OBI €T 10 BBICOKOI'O
COBEPIIECHCTBA JIETYYUX MBIIIEH.

ITATH IPOLIEHTOB 3PEHUS — JIYYIIIE, YEM €TO
IIOJIHOE OTCYTCTBHUE. ITATh MPOLIEHTOB CIyX4d —
JIy4IIIE, YEM €TI0 ITOJIHOE OTCYTCTBHUE.
[TaTunpoueHTHASA 3(PPEKTUBHOCTD NOJIETA
JIy4IIlE, 4YEM MTOJIHAA HECIIOCOOHOCTD K IOJIETY.
COBEPIIEHHO MPABJIONOAOOHO, UTO KAXKbII
(PaKTHUYECKH UMEIOMIUIICSA OPTaH WU CUCTEMA —
PE3YABTAT POBHOI TPAEKTOPHH IO JKUBOMY
TUNEPHIPOCTPAHCTBY, TPAEKTOPHUH, KAXK/1a5
TOYKA KOTOPOH yIy4IIaid BBKUBAHUE U
BOCITIPOU3BOJCTBO.

Pr16aM, *KUBYIIUM HA MOPCKOM JTHE, BBITOJJHO
OBITh INIOCKUMH U MHUPOKUMHU. CYIIECTBYIOT
JIB€ OYEHB PA3JIMYHBIE I'PYIIIHI INIOCKUX PBIO,
JKHUBYIIIUX HA MOPCKOM JJHE, 1 OHU PA3BUIU CBOIO
IUIOCKYIO (pOPMY COBEPIIEHHO PAa3/INU4YHO. CKAaThl U
MaHTBI, DPOJCTBEHHUKHU AKYJI, CTAIN IIJIOCKUMH, YTO
Ha3bIBAETCs, OYEBUIHBIM TyTEM. MIX T€1a BpOCIN
B 60Ka U C(DOPMUPOBAIU OOJIBIINE «KPBLIbs». OHU
IMOXOKH HA AKYJI, IPONYIIEHHBIX Y€PE3 NaPOBOH
IIPOKATHBIN CTAH, HO COXPAHUIU CUMMETPHIO U
«IIPAaBUJIBHYIO» OPUEHTALINIO HaBepX. Kam6ara,
MOPCKOM A3BIK, NAJITYC U UX POACTBEHHUKU
CTaJIN IIJIOCKUMHU UHAYE. DTO KOCTUCTBIE PHIOBI
(C I1aBaTEJIbHBIM I1Y3bIPEM), POACTBEHHDBIE
CenbIAaM, (POPENH U T./J.; OHH UMEIOT MaJIO OOIIETO
C AKyJIaMU. B OTIIMYHE OT AKyJI KOCTUCTBIE
PBIOBL, KaK IPABUIJIO, OTIIMYAIOTCS CXKATOCTBIO B



BEPTUKAJIIBHOM HallpaBieHUU. Hanpumep, cenpib
HAMHOT'O «BBIIIE», YEM «IIIHPE». OHA UCTIOIb3YET
BCE CBOE BEPTUKAJIBHO YIJIOMEHHOE TEJIO KAK
IrpeOHYIO TOBEPXHOCTD, KOTOPAS BOJITHOOOPA3HO
U3rubaAETCA B BOJE NIPU IIABAHUU. [IoaTOMY
€CTECTBEHHO, YTO KOT/|A IPAPOJUTENN KAMOAJIbI
U MOPCKOT'O SI3bIKA OCBAUBAJIM MOPCKOE THO, UM
OPUXOJUIOCH JIOKUTBCA HA OJJHY CTOPOHY, 4 HE
Ha JKHUBOT, IOAOOHO NPAPOAUTENAM CKAaTOB. HO
3TO NOPOAUIIO IPOHIEMY C IMa30M. OJJUH I1a3
BCEI/Ia CMOTPEN BHU3, B IECOK, U OBLII TEM CAMBIM
O€ECIIONE3EH. DBOMIOIUA PA3PEIINIIA 3TY IPOOIEMY
MHEPEMEIEHNUEM «<HU30BOT'O» I714334 Hd BEPXHIOIO
CTOPOHY.

MBI BUUM TIOBTOP 3TOT'O IIPOIECCA
MNEPEMEIIEHHUS IPU PA3BUTHH MAJIbKA KOCTUCTOH
JIOCKOU PBIOBL. MaJIeK HAUNHACT KU3Hb, 11J1ABAS
671113 NOBEPXHOCTH — IIPU 3TOM OH CUMMETPHUYEH
Y BEPTHUKAJIBHO VIJIOMIEH — KAK Ceb/b. HO 3aTeM
€TI0 YEPEI HAYUHAET CTAHOBUTBHCA CTPAHHO
ACMMMETPUYHBIM, UCKPUBJIEHHBIM TAK, YTOOBI
OJIMH IJIA3 — HAIIPUMED JIEBBII, IEPEMEIASACH
Jepes «TeEMs», OCTAHOBUJICA HA JPYIOA CTOPOHE.
3aMepias Ha THE IIJIOCKAs pblOa, I as
O6OUMH ITTA3AMU BBEPX, ABJIAET COOOI CTPAHHOE
3penunie B gyxe [Tukacco. KCtatu, HEKOTOPBIE
BH/IBI IIJIOCKUX PBIO YKJIAIBIBAIOTCSA HA IIPABOM
CTOPOHE, IPYTUE — HA JIEBOH, A TPETBU MOT'YT HA
06€ CTOPOHBI.

Yepen I0CKON KOCTUCTOM PBIOBI XPAHUT
HUCKPHUBJIEHHOE U UCKAKEHHOE JJOKA34TEIbCTBO
CBOETO MPOUCXOXKAEHUA. CaMO €ro
HECOBEPHIEHCTBO — CUJIBHOE JOKA3ATEIbCTBO
€TI0 IPEBHETO MIPOUCXOXKAEHHUA, UICTOPHUS CKOPEE
NOCTENEHHBIX U3MEHEHUH, YEM IPEAHAMEPEHHOT'O
npoekTa. Hu OMH pa3yMHBIA IPOEKTUPOBIIUK
HE 32/1yMaJI OBbI TAKYIO YPOAJIUBOCTb, €CJIN ObI
€TI0 PYKH OBL1IM 661 CBOOOAHBI JJ151 COTBOPEHUSL
PBIOGBI HA YUCTOM JIUCTE. S TO03PEBAIO, UTO
CaMBbI€ PA3YMHBIE IPOEKTHUPOBINUKH 331yMAJIN
OBl UTO-TO BpOJE cKaTd. HO 3BOJIONNA HUKOT1A
HE HAYMHAETCA C YUCTOT O IUCTA. OHA JOJKHA
HA4Y4TbhCS C TOTO, YTO YIKE €CTh. B ciyuae
IPAPOAUTENIEH CKATOB 3TO OBLIN CBOOOIHO
MJIABAIONIUE AKYJIBL. AKYJIBI, B OOIIEM, HE YIJIONICHBI
C BOKOB, K4K 3TO UMEET MECTO Y CBOOOAHO
MJIABAIOIMIUX KOCTUCTBIX PBIO, TAKMX KAK CEJIb/b.
[Toxxany¥, aKyJIbl yoKe CJIETKA YILJIOUIEHDI B
TOPU3OHTAIBHOU IVIOCKOCTHU. DTO O3HAYAET,

Asf)

[Tlo;10BHHA KpbL1a MEXKTY JKH3HBIO H CMEPTHIO

4TO KOI/Id HEKOTOPBIE IPEBHUE AKYJIbI CTAJIN
OCBAMBATb MOPCKOE JJHO, Y HUX HAMETUJIACH
JIETKAA ITIAJIKAS IIPOI'PeCcCUs K (popMe CKATa, Iie
KaK/IO€ IIPOMEKYTOYHOE 3BEHO ObLJIO HEOOIBIITUM
YIIY4IIEHHUEM, VYU THIBAIOINM YCJIOBUSA JKM3HU HA
JHE, B CDABHEHUU C HECKOJIBKO MEHEE IVIOCKUM
IPEJIIECTBEHHUKOM.

<..>

Ecu 65l e111e HeJIaBHO BBl CIIPOCUIN TTOYTHU
JII060T0 OUOJIOra IIPO TO, YTO TAKOT'O OCOHEHHOT'O
B )KUBOM MATEPUH, YTO €€ OTIMYACT OT HEXXUBBIX
IIPESMETOB, TO OH PACCKA3aJI Obl BAM IIPO
CIIELIU(PUUECKYIO CYIIHOCTD, HA3bIBAEMYIO
IPOTOIIA3MOH. ITpoTOIIIa3MAa MOJIAra1aCh OCOOBIM
BUJIOM MATEPHUU; OHA XKUBASI, BUOPUPYIOIIAs,
TPENEmyas, NyJIbCUPYIOMAs, «pa3TPAKUMAT»
(TaK IMIKOJIBHBIE YYUTEIbHULIBI IIOOSAT OO03HAYATh
CIIOCOOHOCTB PEATUPOBATh). ECIM OBI BBI B35I/IU
JKHBOE TEJIO U PA3PE3aIU OB €I'0 HA BCE MEHbIITNE
YACTHUIBL, TO BBl B KOHEYHOM CUETE JOIIN OBI 10
KPYIIMHOK YMCTOU NPOTONIa3Mbl. Korjaa yuauiics
B IIIKOJIE, TO ABTOPHI CTAPBIX YUEOHHUKOB BCE €IIIE
MUCAIU O IIPOTOILIA3ME, XOTA B TO BDEMS OHU yXKE
MOIVIH 3HATB IpeameT aydie. Cenyac Bbl HUKOIZA
HE YCJIBIIIUTE U HE YBUJUTE ITO CI0BO. OHO TAK K€
MEPTBO, KaK (PJIOTUCTOH U MUPOBOU 3up. B TOM
BEILECTBE, U3 KOTOPOI'O CAECIAHDI JKUBbIC CYLIECTBA,
HET HUYEro 0CO6€HHOrO0. JKUBBIE CYIIECTBA — 3TO
KOHIJIOMEPATHI MOJIEKYJI — TAKUX XK€, KAK U BCE
OCTaJIbHBIE MOJIEKYJIBL. OCOOEHHOCTD TYT TOJIBKO
B TOM, YTO 3TH MOJIEKYJIbI COOPAHBI B HAMHOI'O
00JIEE CIIOXKHBIE CTPYKTYPBL, YEM Y HEKUBBIX
IPEAMETOB, U 3TA COOPKA C/IC/IAaHA B COOTBETCTBUU
C JUIMHHBIMH IIPOr'PAMMaMU, HA60paMU
UHCTPYKLUHI 110 PA3BUTUIO, KOTOPBIE OPI'AaHU3MBI
coJiep:kaT B cebe. BO3MOXKHO, OHU BUOPHUPYIOT,
TPENEILYT, IIYJIbCUPYIOT, «<PA3APAKAIOTCA> U CUAIOT
«KHUBOI» TETJIOTOM, HO BCE 3TU CBOMCTBA JJIs
HUX BTOPUYHBL KOPEHHAA CYIIHOCTD KAXKJ0I'O
JKUBOI'O CyIIECTBA — HE IJIAMs, HE TEIIOE IbIXaHUE
U HE «<MICKPA KU3HW». Ho nH(pOpMaIus, CI0Ba,
UHCTPYKIMU. ECIU BBI TI06HUTE METADOPHL, TO HE
NPEACTABIAUTE Ce6€ OTHU, UCKPHI U IBIXAHUE, A
MNPEACTABIAUTE CE6€ MUIIUAPBI YETKUX KOJOBBIX
3HAKOB, BbICEYCHHDBIX HA I'PAHAX KPUCTAJIIA.
Ecy BBl XOTUTE NOHATH CYIHOCTD )KU3HU, HE
Pa3MBIIUIANTE O BUOPUPYIOIINX U TPENENTYITUX
CTYIHAX U UJIAX, 4 PA3MBIIIIANTE
06 MH(MPOPMAITUOHHBIX TEXHOJIOTUAX. }
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KimnaToH Puuapa JJOKKMH3

I'maBHOE, YTO HYKHO JIJIs1 pA0OTHI
NH(POPMALTUOHHON TEXHOJIOTUH, — ITO
HEKOTOPBIX HOCUTENb JAHHBIX C 6OIBIIUM
KOJIMYECTBOM S4€CK MaMaTU. Kakaas sdeika
JIOJIXKHA OBITh CIIOCOOHA NIPEOBIBATH B OJHOM U3
HECKOJIBKUX JJUCKPETHBIX COCTOSITHUI. DTOMY
TPEOOBAHUIO TAK UJIM HUHAYE YAOBIETBOPSET
U@ poBasi THOOPMAITMOHHAS TEXHOJIOT U,
JOMUHHPYIOH[Asl B COBDEMEHHOM TEXHUYECKOM
mupe. CymecTByeT HH(POPMALTUOHHAS TEXHOJIOT U
AJIBTEPHATUBHOI'O POJd, OCHOBAHHA HA
AHAJIOroBOM nH(pOpManuu. MuHdopmanus Ha
OOBIYHOM I'PAMMO(DOHHON MJIACTUHKE AHAJIOIOBas,
U XPAHUTCS OHA B BUJIE U3TUOOB JUIMHHON
KaHaBKU. MHMOPMALUA HA COBDEMEHHOM
JIAa3€PHOM JUCKE IU(MPPOBas, OHA COXPAHAETCA B
BH/IE PAA KPOIIEYHBIX YIVIYOJIEHUN, KAXKbIE U3
KOTOPBIX I CYIIECTBYIOT, I HET, I HUKAKUX
NOJYCyHIECTBOBAHUH HE NIPEAYCMOTPEHO. DTO
CHUMIITOMATHYECKAsI OCOOEHHOCTb HU(PPOBOU
CHCTEMBL: €€ 6A30BbIE IJIEMEHTBI HAXOAATCSA JIMOO B
OJJTHOM OJTHO3HAYHOM COCTOSTHUH, TUOO B APYTOM —
CTOJIb K€ OJJHO3HAYHOM, O€3 IIOJIOBUHYATBIX U
MPOMEXKYTOYHBIX 3HAYEHU I, 6€3 KOMIIPOMHUCCOB.

l'eneTnyeckas TH(POPMALTMOHHAA TEXHOJIOTUA
SIBJIIETCS HUPPOBOU. DTOT OOHAPYKUJ I'perop
Menpenb B 19-M CTONETHUH, XOTS OH U HE TOBOPHJI
TAKUX CJI0B. MEH/IE/Ib II0KA34J1, YTO POAUTEILCKUE
HACJIEACTBEHHbBIE IPU3HAKU HE CMELIUBAIOTCA
B HAC OJOOHO KPACKAM PA3HOT'O 1IBETA. MBI
MOJYy4Y4€M HAIIIU HACJIEACTBEHHBIE IPU3HAKHU B
BH/IE€ IUCKPETHBIX 4aCTHUIL. EC/IM TaKkas yacTuia
B HAC €CTB, TO MBI HACJIEJYEM COOTBETCTBYIOINI
MPU3HAK; €CJIM HET — TO HE HACJIEAYEM.

<..>

B Teuenune croneTuit HAN60JIEE CUIBHBIM
API'yMEHTOM B IIOJIb3Y CYIIECTBOBAHU S TBOPLIA
OBLJI TAK HA3BIBACMBbIH PA3YMHBIH 3AMBICEJL: )KHMBBIC
CYIIECTBA TAK KPACUBBI ¥ U3SIIIHBI U UMEIOT TAKOE
OYEBHU/THOEC IIPEAHA3HAYEHUE, YTO OHU MOIJIN OBbITh
CO37JaHBI TOJIBKO PA3YMHBIM IPOCKTUPOBIIUKOM.
Ho [JapBuH Jjaj1 BCEMY 3TOMY IIPOCTOE OO'bSICHEHHUE.
ONHMCaHHBINA UM IIYTh — 3TO IIOCTENIEHHOE,
MOIIAT'OBOC YAYUYIIEHUE, HAUMHAIONIEECS C OYCHb
IPOCTBIX HAYAJI U IPOJBUT'AIONICECS KPOIIECYHBIMHU,
BC€ YBCJIMYUBAIOMMMHUCS IIAr'aMH K 60JIbIICH
CJIOKHOCTH, 60JIBIIEN JIETAHTHOCTH, 60s1€ee
COBEPHICHHOI TPUCTIOCOOAEHHOCTU. KK IBIH IT1ar
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B OT/IEJIBHOCTH — CJIUIIIKOM HETIPAB/ONIOA0OEH [T
BAC, YTOOBI IPUHSATH €T'0, HO KOI7IA BBl JOOABUTE UM
B COBOKYITHOCTH MHOI'M€ MHUJJIMOHBI JIET, TO BbI
IIOJIYYUTE TAKOT'O HEMIPAB/IONIOA0H6HOI'O MOHCTPA,
K4K 4€JIOBEYECKUH MO3I DTO JOJIKHO IIPEAOCTEPEYD
HAaC OT JIIOOBIX IPEATIONOKEHUI, YTO, TOCKOIBKY
YTO-TO CJIOKHO, TO TOJIBKO Bor MOJKeT Imojo6HO0e
4y/10 COTBOPUTH. [OBOPUTH O UyZE, 3HAYUT
3aXJIOIBIBATH JIBEPH NTEPEJT INIIOM KOHCTPYKTUBHOT'O
nccaenoBaHus. CpeJTHEBEKOBOMY KPECTBIHUHY
PaNO TOXKE JJOIKHO 6BLJIO ObI TOKA3AThCS YY/IOM.
W B cBETE CErOHANIHEN HAYKU MHOT'UE BEITU MOKHO
KJIACCU(PUITUPOBATD KAK Yy/I0 ITIOZIO6HO TOMY,
KaK CPE/THEBEKOBAS HAYKA CO4JIa OBl Uy/IOM
«bouHTr 747>,

Ecu TBOpELL XOTEJI CO34aTh )KU3Hb U JIIOJCH,
TO BBIIJI/IUT HEMHOI'O CTPAHHO TO, YTO UM ObLIT
BBIOPAH YPE3BBIYATHO OKOJIBHBIN Ty Th OXKU/JAHUS
BO3HUKHOBEHUS JKU3HU B TEUCHUE JECATHU
MUJIJIMAPAOB JIET. A 3aTEM OH JKAJI €IIE JOITUX
4YETBIPE MUWUIHAP/(A JIET, TIOKA HE MOJIYYNII CYIIECTB,
CIIOCOOHBIX HA TOKJIOHEHUE, TPEXH, U BCE TO, YEM
SKHBYT PEJTUTUO3HBIE IO/

Mo¥1 pa3yM YCTPEMJIEH B HAUOOJIEE YIUBUTEIBHYIO
0671aCTB OYAYIINX BO3MOXKHOCTEN, O KOTOPBIX
HE CMEIO MEUTATh HU I, HU BB, HX KTO-THOO EIIIE.
HO 51 CKENTUYECKU HACTPOEH MO OTHOLIEHHUIO K
TOMY, YTO KAKO€E OBbI 3aMEYATEIBHOE OTKPBITHE
HU C/IeJIaIa HayKa, OHO 6YIET CBA3aHO C OJHOM U3
KOHKPETHBIX UICTOPUUECKUX PETTUTUM, KOTOPBIE
JIIOAY CJIYYaHHO BBIAYMAJU. S IPEBABIIL, KAK
MHE JyMaeTCs, yOeAUTEIbHBIE APT'YMEHTDI IPOTHUB
CBEPX'BECTECTBEHHOI'O PA3yMHOTI'O CO3/1aTeNs. MHe
KAKETCS, YTO UX JJOCTATOYHO JJISI TOT'O, YTOOBI ObLIIA
Cc(hOpMyYINPOBAHA JOCTOMHAS UJIES, ONIPOBEPKUMAS,
HO TE€M HE MEHEE BIIOJIHE BHYIIUTE/IbHAA U
34CITy>KHBAIOIIAS YBAKEHUS. I HE CYUTAIO
OJIMMITHHUCKUX 60roB Win UCyca, yMUPAIOLIETO
Ha KPECTe, JOCTOUHBIMHU NOAOOHOI'O BETUKOJICTIUSL
Ecu ecThb TBOPEL, TO OH IOJIKEH ObITh HAMHOT'O
60J1€€ rPaHANO3HBIM U HEOCTUKHUMBIM, YEM
T€ 60T, O KOTOPBIX I'OBOPSIT BCE TEOJIOT'H BCEX
pEJIMTUum.

<.>

Bp110 OBI 3710POBO, €CIIN 6 IO TBEP/IUIIOCH, UTO
JIAPBUHU3M BEPEH HE TOJIBKO HA HAIIICH IIJIAHETE,
HO U Be3jie BO Beenennow, rjie 6bl y1a710Ch HAUTU
JKU3Hb, ©
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1. noyTa

Mopnucatbcs Ha XypHan «Bpemsa KONTIOOUHra» MOXXHO B MO4YTOBOM
oTaeneHnun no Katanory «PocneyaTtb». NOANMNCHON NHOEKC - 84119.

Bbl MOXeTe TakXe opopMUTL NOAMNCKY Ha XypHan «Bpems
KONTIOGUHIa» 1 03HAaKOMUTLCS C aHHOTALIMAIMM CTaTel Ha caiite
www.cttimes.org

YBa)kaemMbIn YnTaTens.!

Kaxabi pas, paboTas HaZ BbIMycKOM, Mbl CTapaeMcsi BKJIIOUUTb B HEFO
nonesHyto Bam nHdopmaumio, cTpeMrmMcs MakcMmanbHo NpbnnsnTb
HanonHeHue XypHana K chepe Bawmnx npodeccnoHanbHbIX UHTEPECOB.
HanuwwuTe, noxanyncra, kakve Mmatepuansl Bam bbino

Obl MHTEPECHO NPOYECTb Ha CTPaHMLLAX XypHana

«Bpems konTioGuHra».

Mopnuckb

Fpuropuii Nasnosu4 303YJIA

30 mast 2013 roga Ha 61-m ropy
yLuen U3 XXU3HU 4YiieH peaakLMOHHOro
coBeTa XypHana «Bpems KonTio6uHra»,
DOKTOP TeXHUYEeCKUX Hayk, npodeccop
Kadepnpbl «bypeHne He(pTAHbIX U
ras’oBbIX CKBaXXUH» IHCTUTYTa reonorumn
n HedTerazonobbium TomrHIY Mpuropui
MasnoBwuy 303yns.

MmeHHO npo Takux nofen, kak
lpuropwuin 3o3yns, roBopsaT, 4TO OHU
BbIOpanu Npodeccmio Ha BCO XXM3Hb.
lpuropwun NMaBnoBmY Ao KOHLLA CBOUX
[Heln npernofasan 1 ycrnewHo 3aHMMancs
Haykon. OKOHYMB YMMCKUI HedTsHOM
MHCTUTYT, OH OCTasICs B 3TOM Xe
By3€e CTapLUIMM N1abopaHTOM Hay4YHoO-
NCCNefoBaTeNbckoro CEKTopa, OKOHYMN
acnuMpaHTypy 1 HECKONbKO NeT npenogasarn
B KpacHOSpCKOM MHCTUTYTE LBETHbBIX
MeTannoB, a 3aTeM CTan 3aMmecTuTenem
JleKkaHa reonoropasBefo4yHoOro
dakynbTeTa.

C 1988 roaa lpuropwuii Masnosuy
paboTan B pa3HbIX JOMKHOCTSAX B
TUN-TiomlHI'Y, B 1997 roay 3awumtun
JOKTOpCKYIo ancceptaumio. Mpowen
NoBbILLIEeHWe KBannduKaumm npm
Okcdopackom yHuBepcuTeTe, Npu
TexHonornyeckom yHmuBepcuTeTe Sait
(Kanrapwu, KaHapa), 3pannbckom
yHUBepcuTeTe.

AsTOp Gonee 37 NnaTeHTOB Ha
n3obpeTteHus, MMeeT 376 Hay4HbIX
TPyZoB, BKNto4vas 7 y4ebHbIx nocobun,

2 cnpaBoYHUKa 1 7 MoHorpadwuin. MNopg,
PYKOBOACTBOM Npodeccopa 303ynn bbi1o
BbINonHeHOo bonee 20 HUP no BaxxHenwemn
TemaTtuke «fasnpoma», MnHHedTenpoma,

6biBwero MuHreo CCCP, noarotoBneHbl
M 3alimLLeHbl 21 kKaHgmpaTckas
1 3 BOKTOPCKMX AnccepTaLunu.
MoYeTHbIN pabOTHUK BbiCLIEro
npodeccnoHanbLHoro obpasoBaHus PO
Mpuropwi 303yns UMeeT MHOXEeCTBO
Harpag pasJfInyHOro ypoBHS.
CeeTnas namaATb o lpuropumn Masnosunye
HaBcerga OCTaHEeTCS B HALLMX cepAaLiax.
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Grigory ZOZULYA

Grigory Zozulya, member of the Editorial
Board of Coiled Tubing Times journal,
Doctor of Engineering, Professor at the
Department of Oil and Gas Wells Drilling
of the Institute of Geology and Oil and Gas
Production of Tyumen State Oil and Gas
University passed away on May 30, 2013.
He was 60 years old.

About such personalities as Mr. Zozulya

SUBSCRIPTION COUPON

Please, fill in this Coupon and send it by fax: +7 499 788-91-19

Yes, | would like to subscribe to Coiled Tubing Times Journal for 2013

I:I for printed version I:I for e-version

| would like to subscribe as Send the Subscription Invoice people usually say that they have chosen
|:| |:| |:| a life-long profession. Till the very last
I:' day of his life Mr. Grigory Zozulya has
Legal Entity ~ Natural Person by fax by e-mail been teaching students and doing

scientific research. After graduation
from Ufa Oil Institute he stayed in the
same higher educational institution to
work as a Chief Research Assistant of the
Research Department. He finished his
postgraduate studies and worked as a
teacher in Krasnoyarsk Institute of Non-
Ferrous Metals for several years and then

First, Last name

Position

Company name

Address he was promoted to the Deputy Dean of
City Geological Exploration Department.

_ Since 1988 Mr. Zozulya has been working
Region at Tyumen Industrial Institute — Tyumen
Country State Oil and Gas University at various posts.

In 1997 he defended his doctoral thesis.
Zip Code He upgraded his skills and qualification

at Oxford University, Southern Alberta
Institute of Technology (SAIT) (Calgary,
Canada) and Israel University.
Mr. Zozulya is an author of more than
37 patents for inventions, 376 research
papers, including 7 textbooks, 2 reference
books and 7 monographs. More than
20 research works on the most important
subjects for Gazprom, Ministry of Qil
Industry, former Ministry of Geology of
USSR were done, 21 PhD and 3 doctoral
theses were prepared and defended under
the watchful eye of Mr. Zozulya.
Being an honorary worker of the higher
professional education sector of the Russian
Federation, Mr. Zozulya has many awards.
We will cherish the memory of Grigory
Zozulya forever.
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with annotations of articles at the internet site www.cttimes.org
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[MONHBLIM KOMMIEKC SPKUX naen

MNocraeka nonHoro komnnekca obopygoeaHua 8 oBnactu MHKT

HayuHaeTcs C BOMNOWEHUA 3aQyMaHHbIX MAEH U NepeaoBbIX

TeXHonorun B npomssoacTee. Ha ocHoee Hawwux BpeHaos, He pas s
O0OKa3blBaBLUWMX CBOE NPEeBOCXOACTBO, U NPOBEPEHHOIO BpeMeHeM DOVWNHOLE
kayecTtea obopyaoBaHus, Mbl HENPEPLIBHO CO3AaeM HOBbIE

TEXHONOMMKU ANA NOBLIWEHWA HAAEXKHOCTU W NPON3BOANTENBHOCTKW

nogzemHoro obopyaosaHua. CBRXUTECE C HAMMU, ANA NONYYEHUS

AononHuTensHon nHhopmayww no obopypoeanuio ana MHKT.

www nov.comiICT In DUI{?
DH-RUS-Sales@nov.com .E:‘il /g NATIONAL OII—WELL vnnco

+7 (495) 287 26 60 . :
OfaHa KoMNaHuA BeckoHEYHOR MHOXECTED pellerni

Mpurnawaem noceTUTb CTEHA Halwen kKoMnaHuM Ha BbicTaBke «HE®PTb U FA3-2013»

(25-28.06.2013, r. MockBa, «3KCNOLIEHTP»): NaBUINbOH 2, xonn 2, cteHa C211



QIMTUMH3IALIWMA OPEHWPOBARWMA NNTACTA /THPOR

OBEOEHWMA BHYTPUCEBAMH

NMPOCTBLIE PELLEHUA OANA
CNOXHbIX BHYTPUCKBAXXUHHbIX

SA0AH

rMMBEKMW noaxon K onTUMU3ALIMK OOBbIYM

OBECNEYEHME ONTUMANBHOMN
NPOM3IBOAWMTENBEHOCTH CKBAMMWH
OBopyaoBaHME ANA NPOEESEHWA BHYTPHCKBAMMHHBIX
paoT M recnoro-TEXHMHYECKWX MepOonpUATHI komMna-
WKW Welltec® noZBCNAET YNPEBNATE NPOMIBOAHTENL-

HOCTL CKBA¥XWH, WCNONL3IYA FMEKWE Noaxoakl OnNTHMK-
3auMy. 0obbiuM. HawW peWweHHA BKMOYAKT B8 ceba ye-
Teipe OCHOBHBIE KATEropKK, ODECNEYMBAMILIME MOLHEIRA
MHCTPYMEHTAPKIA, NPKU NOMOLLM KOTOPOrS 33Ka34uK Mo-
MET BLINONHATE CAOKHBIE MEPONPUATHE MO KanwTans-
HOMY PEMOHTY, COXPAHAA NPOMIBOAMTENLHOCTE W Npog-
neean cpok cnywbbl CKBAMMWHBL

« [JOCTABKA WHCTPYMEHTOR W NPHMBOPOR B CKEBAXHRY
+ MEXAHWYECKWME PABOTHI B CKBAMMHE
« TEXHOMOWKM NO DYAMCTHE CKBANMKWHE
« TEXHONOTHA CKBAMMHHBIX OPEIEPOBOYHBIX PABOT

OCHOBWEBAACE HE NOTPESHOCTAX HAWMWX IAKAIYMEOB W
COGCTEEHHOM ONLITE, Mbl NOCTOAMHG COBEPLISHCTEYEM
CYWECTBYIOWME 1 pazpabaTeiBasM HOBRIE TEXHONOIWMN,
KOTOPEIE GBINK OTMEYEHE! PAOCM HATDEA 33 WHHOBALW-
OMHOS MEILUREHNE B MHAYCTRUM HedTH 1 raza.

KOoHTEKTHAR WHOPHMAOWA . MEHEIWED NOREY

saa yn. 31 » Guadec-ueHTp Nordskar « 318

* Bar

Kupcadoz « 000 Wellteg O
+7 485 287 6630

2 Kupsan

BEbICTPBIE M TMEKWE PELLEHWA

Haww peweHra NO KAanWTRNsHOMY PEMOHTY NOIBOARKT
OOCTABMTE MHCTPYMEHTEE B CKBANMWHY NErko v BeCTpO,
paBoTas, B TOM WMCNE, B YCAOBMAX OrpaHMHeHHOor
npocTpadcTea. WMononsaosavve kabens obecnewnea-
T Gonee TO4MIA, Y4eM NPH TREAWUMOHHLIX MeTOofax,
KOHTPONE TNYBMHBE, NPW 3TOM KONWYECTBO 33QEHCTBO-
EAHHOMD NEPCOHANA W BpEMA NPpoW3eoacTaa paboT 3Ha-
UHTENBHO YMEHBWAHTCA, B CPaBHEHWW C KNacCW4ec-
KMMM ONEPALKMAMK MO KANMTANBHOMY PEMOHTY CKBANMUH,
OTCyTCTEME HBoBXOAMMOCTI 8 NPMMEHEHHK BCNOMOra-
TENbHBIX TEXHONOTHUYECKMX MUAKOCTEA A3ET BOIMON-
HOCTb 3anyCTHTe CKEaXKWHY B NPOM3BOACTED Cpasy nocne
APOBEGEHMA BHYTPUCKBAMMHHEN patoT,

33 noyTv ABAAUATHNETHION  WCTODHID NPOBEABHHA
BHYTPMCKBAMHHHBIX PAGOT Mbl HAKONHAK  OFPOMHBIA
OneT W chopMuposany oblMpHoe NopPTHonno HHCTPY-
MEHTOB. W CEpPBMCHBIX YCNYr, KOTODOE NO3BONAET pe-
WKTE npakTryeckd nbyio zagavy,

NOCETWUTE HAC HA BBICTABKE MIOGE 2013
YananTe Gonelwe o KoMNaHmy Welltec®, noceTws Hac Ha

12-f MoCKOBCKOR MEwAYHAPOAHOW BeICTaEwe «HafTe
W rasz=/MIOGE 2013, kotopas Gyaer npoxoawTe 8 UBK
s 3KcnousHTp® 25 - 28 wiona 2013 r. Haww cneunanvc-
T GyayT pagsl npuBeTcTEoBaTE Bac y crewpa AllS

Masuneos 1,

Giffield Services Poccwe = 1252




