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Russia, Moscow, Novotel Moscow City Hotel
(Presnenskaya emb. 2, “Delovoy Tsentr”/
“\lystavochnaya” metro station)

Conference topics:
¢ Coiled tubing technologies;
¢ Latest hydraulic fracturing technologies (multistage
fracturing in horizontal wells, fracturing plus hydraulic
jet drilling, nitrogen fracturing, coiled tubing fracturing,
large-volume fracturing, acid fracturing plus hydraulic

fracturing, etc.);
¢ Acid Treatments (including matrix acidizing);

¢ Radial Drilling;
¢ Up-to-date well logging techniques, including horizontal
wells logging; conveyance of logging tools using coiled
tubing and downhole tractors;
¢ High-tech well intervention equipment;
¢ Sidetracking;
e Jet drilling;
¢ Well service (fishing and milling operations,
packer setting jobs, etc.);
* New EOR technologies;
e Cement squeeze operations;
¢ Qilfield chemistry for high-tech oilfield
service (hydraulic fracturing
chemicals, EOR solutions,
cement squeeze mixes, et
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Kak Bcerja, Xouy o6paTuTh BaIie |
BHUMAHUE, JOPOT'HE IPY3bsl, HA HECKOIBKO
Hau6b051e€ UHTEPECHBIX, C MOCH TOUKH
3pEHUS, MYOIUKAIINI B CBEXKEM HOMEPE
HAIIIEr'O XKy PHAJIA.

BBIIYCK OTKPBIBAETCA 0630pOM
«POCCHUHCKUI PBIHOK KOJITIOOMHIA:
TEKYILEE COCTOSHUE U IEPCIIEKTUBBI
passuTuA 10 2025 rogar, HpeCTaBIECHHBIM |
pykosoauTesieM NpoeKToB RPI Hukutor
MeBeneBbIM.

ABTOp KOHCTATUPYET: «PBIHOK
KOJITIOOHHTOBBIX YCJIYT SIBJISIETCS
OJJHUM U3 HaNOO0JIe€ TMHAMHUYHBIX CETMEHTOB PBIHKA
HEPTEIPOMBICIIOBOI'O CEPBUCA. OTPAKEHHUEM 3TOTO
CTaJ1, B YaCTHOCTH, POCT KOJIMYECTBA YCTAHOBOK
I'HKT 3a nocaeguue 10 1eT 1puMEPHO B TPU pa3a,
CONPOBOXK/JABIIHNICS ONEPEKAIOMUM POCTOM YHCJIA
onepanuil. B Hacrosiiee BpeMst IPUMEHEHHUE KOJITIOOWHTA
Ha POCCUICKOM PBIHKE BO MHOTOM C(POKYCHPOBAHO
Ha OCBOEHMHU CKBAXKUH (T1ocse I'PIT, 6ypenus u 35C),
06paboTKax Npru3ab0rHOoN 30HbI (OI13) U psase BULOB
KPC. ITlponukHoseHne 'HKT B IpyTrue CErMEHTHI ABISAETCS
JIOCTATOYHO OTPAHUYEHHBIM, YTO OCOOEHHO 3aMETHO B
CPaBHEHUU C MEK/IYHAPOHBIM ONBITOM, B IIEPBYIO OYEPEb
B CIIIA u Kanaje».

CO6CTBEHHYIO OLICHKY TEHACHIIUI PBIHKA IA€T B
UHTEPBBIO TEXHUYECKU TUPEKTOP OO0 «Ppak/lxeT-
Bonra» Pasuib EHMKeeB: «CerogHsa Ha POCCUHCKOM
CEPBUCHOM PBIHKE OTYETIUBO BU/IHBI IBE€ TEH/ICHIIUH.
IlepBast: yBeITUYEHNE JUAMETPA U JUIMHBI TPYOBL, YTO
TpebyeT 60JI€€ MOITHBIX NHXKEKTOPOB. BTOpas TEHAEHIINA —
3TO O6IIEE CHUKEHHUE CTOUMOCTH CTAHJAPTHBIX
CEPBUCHBIX YCJIYT, TAKMUX KaK IPOMBIBKH, (PPE3EPOBAHNA,
I'MC, I'TIIT v T.11., TO €CTH TEX ONEPALINIL, KOTOPHIE
JI€JIAI0T MHOT'ME€ KOMIIAHUH. [10 BBICOKOTEXHOJIOIMTYHBIM
onepanuaM, KOHEYHO, CHIDKEHHM A HE HAOIIOAAETCA.

OTH OLIEHKHU JAI0T TBEPAYIO ITOYBY MOE HJIEE,
BBICKA34HHOM! B IPOIILJIOM HOMEPE KYPHAJIA: HET B MUPE
JPyroro Takoro MecTa, KpoMe Poccun, rjje KOnTIOOMHTOBbIE
YCIYTHU OYAYT HAOUPATH OOOPOTHI TAK KE OBICTPO!

S pag, 9TO TEHJEHIIUIO MPOAOJIKAIOT U APYTUE CTPAHBI
CHT, 0 yeM, B Y4aCTHOCTH, KDACHOPEYNBO CBUETE/ILCTBYET
CTaTbs A.A. MOCKBUTHHA OO ONIBITE IPUMEHEHUS
KOJITIOOMHTI'OBBIX TEXHOJIOTUH B YKPAUHCKOM KOMIIAHUU
«Peruon».

YeMm 6071€€ CIIOKHBIE 33/1a4H BBl IIEPE] COOOM CTABUTE,
TEM BBIIIIE OyZET ycrex!

Hanpumep, TaKOI, KAaKOI'O JIOCTUIIN CIIEITUATUCTBI
KoMIniaHu J1lnomoéepxke», «'a3npoMHePTh-AMan
u TragnpomuedTh HT1I», KOTOPBIE IEAPO ACTATCS
YCIIEIIHBIM OITBITOM IPOBeAcHUs 20-cTaauitHoro I'PIT
6e3 nogbeMma 'HKT Ha HOBEpXHOCTE. OHU UCIIOIb30BAIN
TEXHOJIOI'MIO 3aKaH4YMBaHug MI'PIT «Premium Port +
Jackal», TO3BOSIOMYIO OIITUMHU3UPOBATH Iporecc I'PIT
C UCIIOJIb30BAHUEM MOJTHONPOXOJAHBIX CABUXHBIX MY(T.
ITogo6Has onepanus 6blj1a OCYIIECTBIEHA B Poccun
BIIEPBLIE.

Briepen, konneru! Iepsarite! A Mbl 6y/1eM CYACTIINBbI
IIPOCJIABUTD BAC B )KypHaJe!

CJIOBO PEJAKTOPA R
i

Pon Knapr

EDITORIAL

I'would like to draw your attention, dear friends,
as Ialways do, to some of the publications in our
new issue which I find the most interesting.

The issue opens with the review “Russian Coiled
Tubing Market: Current State and Prospects of
Development until 2025” presented by Nikita
Medvedeyv, the Head of Projects PRI

According to the author, “Coiled tubing is
one of the fast-growing segments of the oilfield
services market. In particular, it is evidenced by
the number of coiled tubing units which over
the recent decade has increased by three times,
being accompanied by a still faster growth of the
number of coiled tubing operations. Currently,
coiled tubing in the Russian market is mainly
applied for well development (ranking after
hydraulic fracturing, drilling and side-tracking),
bottom-hole treatment (BHT) and some types
of well-workover operations. As for the other
segments, the use of coiled tubing is rather limited,
which is all the more apparent when compared
with the international practice, first of all the USA
and Canada”.

Ravil Enikeev, Technical Director of FracJet-
Volga, shares his own views on the market
tendencies in his interview, “Today there are two
distinct tendencies in the Russian service market.
The first is the increasing diameter and length of
the tube, which requires more powerful injectors.
The second tendency is an overall decrease in
the price for such standard services as flushing,
millout, well survey, jet perforating and the
like, performed by many companies. Naturally,
there is no price reduction for high-technology
operations”.

These opinions give solid ground for the
prognosis which I made in the previous issue
saying that it is in Russia where coiled tubing
technologies will expand at the greatest rate!

I'am happy to see the same tendency in other
CIS countries, which is proved in a convincing way
in the article by A.A. Moskvitin on the practice of
application of coiled tubing technologies by the
Ukranian company “Region”.

The greater challenges you set, the greater
success you will achieve!

This is the case, for example, with the experts
from Schlumberger, Gaspromneft-Yamal and
Gaspromneft Research and Development Centre
who are always eager to demonstrate their
successful track record of 20-stage fracturing
without bringing up coiled tubing to the
surface. They applied the Premium Port + Jackal
well completion technology which optimizes
fracturing process while utilizing shifted closable
full bore sliding sleeves. That was the first
operation of the kind to be performed in Russia.

Make it happen, my dear colleagues! Never
stop! And we will be happy to celebrate your
achievements in our journal!

Ron Clarke
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H.B. MeaBenes
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®.B. beases, I.B. MUHI€pOB,
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72 A.B. Kopuak, M.I. PaxXyTHH,

A.A.KaBepun

DU3NKO-TEXHNYECKNE OCHOBbI U
0COBEHHOCTM NMPOPbLIBHbIX LLAXTHO-
CKBaXXMHHbIX TEXHONOMM L00bI4M
TPYyAHOM3BEKAEMOW HEDTU U
nosbiweHna KNH

KOJIOHKA 9JIEHA

PEJAKITMOHHOTI'O
COBETA

8 0 10.A. Banakupos

MarHUTHO-pPe30HaHCHbI
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8 AHKeTa <BpeMeHH
4 KOJITIOOHMHI2»
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HoBbIV NOHU3UTENb TpeHunA

9 c rpapmuTom

92 HoBocTH

K
1 0 0 Mgz’lc‘g;?)mnennﬁ

(DoTorpadum npefocTasneHs
AnekcaHapom BonkosbiMm,
C3A0 «OUOMALLI»)

HoBBIM 4wieH
PEFAKITHOHHOTI'O
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Poccuinckui pbIHOK KONTIOOMHra:
TeKylee COCTOHMNE U NepPCneKTUBbI

pa3sutua go 2025 ropa

Russian Coiled Tubing Market:
Current State and Prospects
of Development until 2025

H.B. MEJBEJEB, pyKoBOAHTEIb IPOEKTOB, RPI

N. MEDVEDEY, the head of projects, RPI

Poccutickuii negpmecepBuCHbLLL PbIHOK
HAXOOUMCA 8 MOUKE HeONpPeoeneHHOCHI.

C 00HOIL cmOoporbL, 8 2016 200) HAOIO0ACMCS
cepvestblil Pocn 066emo8 POXooKU 6

OypeHuLU, 4mo A6AAeMCA OOHUM U3 KIIHOUEBbLX
opaiieepos poirra. C Opy20il, KOHCOMMOAUUA
aKmueos u ymeHsiueHue Koauwecmsa
HePHOMANBIX KOMNAHULL He2aMUBHO U0

Ha KOHICYPEHUUIO 8 OMPACILL, YINO YiKce

8 CheoHechoUuHOLL nepcnexmiee Moxcem
OMPUUATNETILHO CKA3AMBCA HA 3P PermueHocmu
HegpmecepBuUcHbLX onepavuli. B koamoobunze
MU MeHOCHUUU NPOCTeHCUBAIOMCAMEHee
OMUeMAUB0, HO MeM He MeHee OaHHbILL Ce2MeHIN
AB712eMCsL OOHUM U3 HAUOO1ee NePCReKMUCHbLX
Ha POCCULLCKOM HePMecePBUCHOM DbIHIKE.

B cpenne- 1 JOITOCPOYHOM NEPCIIEKTUBE
KJIIOYEBBIM (DAKTOPOM, BJIUAIOIINM HA POCCHHCKYIO
HeMTENOOBIBAIOIYIO OTPACIIb, ABIAETC YXYIIIEHHUE
Ka4eCTBA PECYPCHOI 6a3bl. IIpexzie BCEro aTo
BBIPAXKAETCS B POCTE AOIH TPYLHOMU3BIEKAEMBIX
34I1ACOB X1 HOBBIX PCT'NOHOB HOGI:I‘{I/I, TAKHX KAK
Bocrounas CHOUPD, KOTOPAst OTIMYAETCAI OYEHD
CJIOKHOM T'€OJIOTHEN U 11O CYTH NIPEACTABIIAET COOOU
HECKOJIBKO 26COIIOTHO PA3HBIX B I'€OJIOTHYECKOM
IUIaHE 6ACCENHOB. KpoMe 3TOro, BAXKHYIO
POJIBb B BOCHIOJTHEHUH PECYPCHOM 623BI
UI'PAIOT MIEIb(POBBIE MECTOPOXKACHUS,
pa3paboTKa KOTOPBIX CBA3aHA C OOJIBbIINM
Y CJIOM (1)I/IH3HCOBI)IX, TEXHOJIOTUYCCKHUX U
39KOJIOTUYECKUX CJIOKHOCTEN.

ITpy 3TOM CYHMIECTBYIOWIAA PECYPCHAs 6a3a BCE
60J1e€ UCTOIIAETCS, B CBA3U C YEM OY/IET PACTH
CIIPOC HA ONEPALIMU ITO UHTEHCU(PUKALTUN
no6s19y, B ToM ynuciie 36C, KPC, o6paboTku
npHU3a60MTHON 30HBI U T.JI.

Ba’XxHO OTMETUTD, YTO BCE NEPEYUCIIEHHBIE
MHOIO (DAKTOPBI MOT'YT IOJIOKUTEIBHO BIUATH
Ha HEPTECEPBUCHBII PBIHOK ITPEXK/IE BCETO
HA KAYE€CTBEHHOM M CTOUMOCTHOM YPOBHAX,
TIOBBIIIAA TpC6OBaHI/IH K TCXHOJIOTUYHOCTHU
U 3(PPEKTUBHOCTHU NIPOLECCOB. IMEHHO
B CBA3H C TUM HANOOJIBIINUI POCT PBIHKA
OyzeT HaOII0AaThCs IIPEK/E BCETO B
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cermMeHTax: oypeHuu,
TenemeTpun, Pl1, onepaumsax
MHKT (koTopble ncnonb3yoTcs
B OorbLien Yactu
HedTecepBUCHbIX onepauum).

It is the largest market growth
that will occur primarily in

Russian oilfield services market is at the point of
uncertainty. On the one hand, a serious increase
in penetration volumes is observed in 2016 in
drilling, which is one of the key drivers of the
market. On the other hand, the consolidation

of the assets and a decrease in the number of

oil companies bave a negative impact on the
competition in the indusiry, which in the medium
term may adversely affect the efficiency of the
oilfield operations. In the coiled tubing sphere, these
trends are observed less clear, but this segment is
one of the most promising in the Russian oilfield
services market.

In the medium to long term, a key factor in the
Russian oil industry is the deterioration of the quality
of the resource base. First of all, this is reflected in
the increasing share of difficult reserves and new
production regions, such as Eastern Siberia, which
has a very complex geology and essentially consists of
several completely different in terms of geology basins.
In addition, an important role in filling the resource
base is played by offshore fields, the development of
which is associated with a large number of financial,
technological and environmental difficulties.

At the same time

Hanbonblumin pocT pbiHKa the existing resource
OyneT HabnoaaTbca Npexae base Is increasingly

YA P depleted, and therefore
BCErO B BbICOKOTEXHONMOMNYHbIX [ pa.

operations to stimulate
production, including
sidetracking, workover,
bottomhole treatment,
etc. will increase.

It is important to
note that all factors
I have mentioned

high-tech segments: drilling, above can positively
telemetry, fracturing, coiled influence the oilfield
tubing operations (which are services market
used in most of the oilfield primarily on the
operations). quality and cost

levels, increasing



BBICOKOTEXHOJIOTUYHBIX CETMEHTAX: OyPEHUU,
TenemeTpuy, I'PIT, onepanuax I'HKT (koTopsle
HCIIOJIb3YIOTCS B OOJIBIIEN YaCTU HE(PTECEPBUCHBIX
Onepanun).

PBIHOK KOJITIOOUMHTOBBIX YCIYT SABJISETCSI OGHUM
13 HAaUOO0JIEE AMHAMUYHBIX CETMEHTOB PBIHKA
HEPTEIPOMBICIOBOI'O CEPBUCA. OTPAKEHHUEM 3TOTO
SIBJISIETCA, B Y4CTHOCTH, POCT KOJIMYECTBA YCTAHOBOK
I'HKT 3a nocnegnue 10 1eT 1puMEPHO B TPU pa3a,
COIIPOBOXKIABILIUKCS OIEPEKAIOMINM POCTOM YUCJIA
OIepanuun.

B HacTosAmEe BpeMs IPUMEHEHUE KOITIOOMHTIA
Ha POCCUUCKOM PBIHKE BO MHOTOM C(POKYCHPOBAHO
HAa OCBOEHMHU CKBAXKUH (110cse ['PIT, 6ypenus n
3b6C), 06paboTKax Npru3aborHOM 30HEbI (OI13) 1
pane sunos KPC. Ilponuknosenue 'HKT B ipyrue
CEIMEHTHI SABJIAETCA JOCTATOYHO OI PAHUYEHHBIM (32

1400

1200

requirements for manufacturability and process
efficiency. It is therefore the largest market growth that
will occur primarily in high-tech segments: drilling,
telemetry, fracturing, coiled tubing operations (which
are used in most of the oilfield operations).

Coiled tubing services market is one of the most
dynamic segments of the oilfield services market. This
is reflected, in particular, the growth of the number
of units of CT in the past 10 years (about three times)
accompanied by the advanced growth of the number
of operations.

Currently, the use of coiled tubing in the Russian
market is largely focused on the exploration
wells (after fracturing, drilling and sidetracking),
bottomhole zone treatment and the number of the
hydraulic fracturing types. CT penetration in other
segments is quite limited (with the exception of

PROSPECTS
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Pucynox 1 - I'pagpux npozno3da oo66ema nemecepPeuchozo PulnKa 6 pa3pese Kiiouesovlx
cezmenmos 6 2016-2025 zooax, mapo pyo. (ucmounux: anaru3 RPI)

Figure 1 — Grapb of the oilfield services market volume forecast in the context of key segments
in 2016-2025, min. rubles (source: RPI analysis)

UCKIIOYEHUEM «CypryTHE(TEra3a»), 9T0 OCOOEHHO
3aMETHO B CPDABHEHNH C MEXKYHAPOAHBIM OITBITOM, B
nepsyio odepenb B CIIA u Kanaze.

Pa3BuTHE PBIHKA KONTIOOWHIA B 2014-M 1 OCO6GEHHO The development of coiled tubing market in 2014,
2015-2016 rogax OnpeaessIoCh BO3ACHCTBUEM Psifid and especially 2015-2016 was determined by a number
(paKTOpPOB: of factors:

e 'HKT COXpaHMWIN U YKPENHUIN CBOU ITO3ULIUU B TEX » CT retained and strengthened its position in those

"Surgutneftegaz'"), which is especially noticeable in
comparison with international experience, primarily
in the US and Canada.

CEIMEHTAX, IJI€ OHHU 34 CYET CBOMUX TEXHOJOTUYECKUX
IIPEUMYLIECTB 3APEKOMEH/IOBAIN CEOsI KAK

BA’KHBII (DAKTOP MOBBIEHUS ONIEPAITMOHHON
3(P(HEKTUBHOCTYH, B YACTHOCTU IpU 0cBoeHUU U KPC.
¢ COpoC HA KOJITIOOUHTI OBLJI TAKXKE OAJEPKAH 34

segments where they are due to their technological
advantages have proven to be an important factor
in increasing the operating efficiency, particularly in
the development and workover

* The demand for coiled tubing was also supported }

Nel (059) Mapr/March 2017 9
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CYET POCTA FTOPU3OHTAIBHOI'O (POH/IA CKBAXKHH U
OIEPALIUH HA HEM.

¢ B xayecTBE OrpaHUYUTENBHOTO (DAKTOPA
BBICTYIIMJIM OTHOCHUTEJIBHO BBICOKASI CTOUMOCTD
KOJITIOOMHTOBBIX YCJIYT U ONIPENEICHHAA
3aBHCUMOCTB OT UMIOPTHBIX KOMIUIEKTYIOIIUX.
Kaxk pe3ysibTat, B IEPUOJ MAICHUS LIEH HA HEPTh

U ONITUMH3AIINHN PACXOJOB BCEMU HEPTIHBIMHU

koMnaHuaMHU npumenenne 'HKT CTONKHYIOCH €

OrpaHUYEHUIMH (PUHAHCOBOT'O XAPAKTEPA — IIPEK/IE
BCET'O B PsiJI€ CETMEHTOB HE(PTECEPBUCA, SIBJISTIONTUXCS

NEPCHEKTUBHBIMU APAMBEPOM POCTA A1 3TOU
TEXHOJIOTUH.

B 2014 roay roJoBoi IpupoCT 0O6’beMa
MPOXOJKUA B TOPHU3OHTAIBHOM OYPEHNH
OKAa3aJICA TIOJIOKUTEIBHBIM — OH COCTABUII
33% — TOrma Kak OO'bEM IIPOXO/IKHU B
IKCIUIYATALMOHHOM yMeHbIIUICA. B 2015 roay
MOYTH BECh IPUPOCT OObEMA IPOXOAKHU B
IKCILIyaTAIITMOHHOM OYPEHUHU ObLI JOCTUTHYT

by the growth of the fund of horizontal wells and
operations on it.

» Asalimiting factor were the relatively high cost of
coiled tubing services and certain dependence on

imported components.

As a result, during the period of falling oil prices
and the cost optimization, the use of CT in all oil
companies faced financial constraints, especially in
certain segments of the oilfield service, which are a

promising growth driver for this technology.
In 2014, the annual increase in the amount of

horizontal drilling
penetration
B nepriop nafeHns LeH Ha He(hTh TRt te st
M oNTMMM3aLMM pacxogoB amounted to
BCEMU HEDTAHLIMU KOMMaHUAMN  EEX AR il
npumeHeHue MHKT ctonkHynocs amount of drilling

c orpaHnN4YeHnamMun q)VIHaHCOBOFO

XapakTepa.
During the period of falling oil

in the operational
drilling decreased.
In 2015, almost

34 CYET BO3PACTAHUA TOPUZOHTAIBHOI'O : LLLNSJAS the entire volume
6ypenust. B 2018 roj1y rofloBOIM 06'bEM IMTPOXOIAKHA prices and the cost optimization, of penetration
B FOPU30HTAIbHOM Gy PEHUH JJOCTUTHET the use of CT in all oil companies increase in
MaKCMMyMa B 6onee 9em 8,7 MutH M. Ha aToT faced financial constraints. production drilling
TOJL IIPUJIETCA IEPUOJ], BBOLA MECTOPOXKIECHUI has been achieved
20 14
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Pucynox 2 - I'pagpur 20006020 oosema onepauuii koamioounza 6 P@ 6 2006-2015 zooax, muic.

onepauuil (ucmounux: anaau3 RPI)

Figure 2 — Grapb of annual coiled tubing operations in Russia in 2006-2015, thousand

operations (source: RPI analysis)

B OBEHKUH U B BONBIIIEXETCKOM BIIaJHHE. 3aTEM
B 2019-2021 rogax HACTYIINT CI14]] TEMIIOB

IIPOXOAKH, IO Ha4aJ1a pa36ypUBAHUS HOBOL I'DYIIIIEI

KPYITHBIX MECTOPOXKIEHUI B DBEHKUU U HA 0T

nonyocTposa AAmait. K 2025 rony 06beM IPOXOIKH B
TOPU3OHTAIIPHOM 6yPEHUH CPABHSETCS C HAKJIOHHO-

HaAIpaB/JICHHDbIM.

IIpornecc pocTa OIU TOPU3OHTAIBHOTO
OypeHus 6yieT OAHUM N3 KJIIOYEBBIX JIPAVBEPOB
Pa3BUTHA KOJITIOOMHIOBBIX Ornepanuii. Kpome
3TOTO, (PAKTOPOM POCTA CIIPOCA MOXKET CIIYKHUTD

IIPOLIECC YCTAPEBAHUSI TOPUBOHTATBHBIX CKBAXKHUH,

10 Ne 1 (059) Mapr/March 2017

due to the increase of horizontal drilling. In 2018 the
annual volume of penetration in horizontal drilling
achieved the peak at more than 8.7 million meters.
This year was a period of deposits in Evenkia and
Bolshekhetskaya Sink. Then, in 2019-2021 was a
decline in penetration rates, prior to the drilling of a
new group of large deposits in Evenkia and southern
Yamal Peninsula. By 2025, the volume of drilling in the
horizontal drilling is equal to the directional.

The process of increasing of the share of horizontal
drilling is one of the key drivers of coiled tubing
operations development. In addition, aging process of
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Pucynox 3 - I'pagpux ounamuxu oosema oypenus 6 Poccuu 68 iu3uteckom 8uipancenun
8 2009-2025 200ax, moic. m (ucmounux: anaau3 RPI)

Figure 3 — Graph of the dynamics volume drilling in Russia in physical terms in 2009-2025,
thousand cubic meters (source: RPI analysis)

4 IPOBEJICHUE KATTUTAJIBHOTO PEMOHTA NOAOOHBIX horizontal wells and carrying out major repairs of such
CKBAKHUH IIPAKTUYECKU BCETIA CBSA3AHO C wells is almost always associated with the use of coiled
MIPUMEHEHUEM KOJIITIOOMHI'OBOI YCTAHOBKH. tubing unit demand may also be a growth factor.

B npOrHo3e KOJATIOOMHTOBBIX ONEPAIUI MOXKHO A few key points can be identified in the forecast

BBIJICJINTh HECKOJIBKO KJIIOYEBBIX MOMEHTOB: coiled tubing operations:

e Iea nuka — 2018-2019 ropa u poct nnocsie 2024 ¢ The two peaks — 2018-2019 and the growth after
ropa. IlepBbIi CBA3aH C AKTUBHOU Pa3padOTKON 2024. The first relates to the active development
MECTOPOXKIEHUI MeCCOsIXCKOro, BAHKOPCKOTrO of the Messoyakhskiy, Vankor clusters and
KJIACTEPOB U BOJBIIEXETCKOM BITaJIUHBL POCT Bolshekhetskaya sink. Growth after 2024 is due
nocse 2024 rofja O6yCIOBIEH TIPEXKE BCETO primarily to an increase in the CT operations
pocToM NOTPEOHOCTH B ontepanusax KPC Ha requirements for horizontal wells, as well as an
TOPHU30HTAJIBHBIX CKBAXKUHAX, 4 TAK)KE AKTUBHBIM active stage of development of deposits on the Yamal
3TAIIOM OCBOEHUA MECTOPOXKAEHUI Ha SIMae. Peninsula.

R o | = ]

1,5-2 THIC. ONEpAIHIt H -= s : r--"l -----I jm———— .-..... :'""'l -' ] '

1,5-2 thousand operations : H : 1
i i

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

TToTeHIMaIbHbIIN JOMOTHUTENbHBIN O6'bEM PBIHKA 34 CYET PACKOHCEPBAIIUU CKBA’KUH IIPU U3BMEHEHHUU HAJIOTOBOM CUCTEMbI
-+ Potential additional market volume due to well re-entry when changing the tax system

Pucynox4 - I'paghurx npozno3a poinKa Koamioounz06slx onepaunuii 00 2025 2ooa, mwic.
onepauvuil (ucmounux: anaau3 RPI)

Figure 4 — Grapb of coiled tubing operations market forecast until 2025, thousand operations
(source: RPI analysis) }
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* BaXHBIM (PAKTOPOM, KOTOPBIA
MOJKET 3HAYUTENBHO YBETUUYHUTD
06'bEM MTOTEHITUAJIBHOT'O PIHKA
KOJITIOOUHT A, SIBJISIETCSI HAJTUYHE
60nee yem 20 000
3aKOHCEPBUPOBAHHBIX CKBAKUH,
HO PEHTAOEIBHBIX B CIIy4ae
U3MEHEHU S HAJIOT'OBOM CUCTEMBbI

B CTOPOHY HAJI0T'd C (PUHAHCOBOT'O

pesyibrara. IIpenmymecrsa
npumenenus 'HKT B faHHOM
CJIy44€ — 3TO BO3MOXKHOCTD
BCKPBITHSA HA IEIPECCUN U
BCTPOEHHBIN IIPEBEHTOD,
KOTOPBIE OJIOKUTEIBHO
BJIMAIOT HA 3(PPEKTUBHOCTD
onepanuil. B Takom ciy4gae
3TOT CETMEHT CTAHET GOJIBIION
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IEPCIIEKTUBHOM HUIIICH 7151 KOJITIOOMHI'A, HO TAK

K4K B JIAHHOM CJIY44€ €CTh OOIbIIAS 3ABUCHMOCTb
OT IOCYAPCTBEHHOM OTUTUKU U OOJIBIIOTO
Ha60pa HEONIPEJEICHHBIX (DAKTOPOB, TOT CETMEHT
MBI BBIJIC/IIEM KaK BO3MOKHBIN JIOTIOJTHUTEIBHBIHN K

OCHOBHOMY PBIHKY.
BoapmmMHCTBO KOMIIAHUH
JIJISI BBITIOJTHEHU ST KOJTTIOOMHT'A

TIPUBJICKAIOT CIICITUATU3HPYIOITHUCCA

Ha OIlePaUsIX IOJOOHOIO poja
He(TECEPBUCHBIE KOMIIAHUU.
HICKIIOUYEeHNEM ABIAETCA
«CyprytHe@Teras» KOTOPBIN BCe

Pucynok 5 — I'pagpux
00211 OMOCNLHBLX
Komnanuii Ha poinKe
KOMIOOUHZ0B8BLX
onepauuii e 2015 200y,
muic. onepavuii

om % cymmaprHoz2o
Koauuecmaea
onepauuii (UCMOUHUK:
anaau3 RPI)

Figure 5 — Graph of
shares of individual
companies in

the coiled tubing
operations market

in 2015, thousands

of transactions, % of
the total number of
operations (source: RPI
analysis)

* An important factor that can significantly increase
the potential of coiled tubing market is the presence
of more than 20 000 suspended wells, but cost-
effective in the case of changes in the tax system

in the direction of tax on the financial result. The

Mpouecc pocTa gonu
ropu3oHTanbHOro bypeHus
OyneT ogHUM U3 KJTIOYEBbIX
APanBepPOB Pa3BUTUS

KONTIOOMHIOBbIX onepaumﬁ.

advantages of using the CT in
this case - it is an opportunity of
opening to the depression, and
the built-preventer, which have
a positive effect on efficiency

of operations. In this case, this
segment will be a big promising

He(TECEPBUCHBIE ITOJIPA3ECICHUS,
BKJTIOYAST KOJTTIOOMHTOBBIE,
COXPAHMJI B CBOEH CTPYKTYPE.
«CyprytHedTeras» 60JIbIIYIO YACTh
3B5C IpOU3BOAUT C IOMOLIBIO
KOJITIOOUHTA, 4 TAKKE Jiej1aeT 6osee
100 oneparuii B rof 1o BCKPbITUIO
IUIACTOB Ha JICTIPECCUL

PEMOHTBI CKBA3KHH C IIOMOIIIBIO KOTTIOOMHT A
pacnpoCTpPaHEHBI HA MECTOPOXACHUAX «PoCcHE(DTH>
C BBICOKO/ICONTHBIMU CKBAKWMHAMU, HAIIPUMED, HA
ITpro6ckoM MmecTopoxaennu «fOranckuedrerasa»
(XMAO), rzie €61 T CKBAXKUH A0XOAUT 10 300 T/CyTKU.
Ha ckBaxuHax ¢ 1e6utom meHee 50 T/CYTKH
KOMITAHHHU IIPEJIOYUTAIOT O6XOTUTHCSI OOBIYHBIMHU
Opurajgamu.

C TOYKM 3pEHUS 11yJ1a 3AKA3YHKOB, UX JI0/IN
pacnpeaensoTcs MPEXIE BCETO B COOTBETCTBUU
C 06'bEMaMU TOPUZOHTAIBHOI'O OYPEHUS, A TAKKE
KonnuecTBoM onepanuii 36C. B KauecTBe KJII0UeBOIo
TPEH/1a MOKHO HA3BATh TO, YTO €CTh BEPOSTHOCTbD,
YTO CKOPO 3Ta uarpamma 6yieT OKpalleHa B OIUH
IIBET, TOCKOJIbKY IPOUCXOIUT IOCTOSTHHOE CHUKEHUE
KOJINYECTBA UT'POKOB, B IIEPBYIO OUEPE/Ib 34 CUET
HEOPI'aHUYECKUX IIPOLIECCOB B BUjie M & A
C Y44CTHEM I'OCYAAPCTBEHHBIX KOMIIAHUI. DTO
OIHA U3 BA)KHEHUIIHNX ITPOOJIEM POCCUHCKOTO
He(TECEPBHUCHOI'O PBIHKA B 1IEJIOM, TAK KaK TaKas
KOHCOJIUAITNS HEOGIATONPUATHO BIUSIET HA
KOHKYPEHITHIO U, CJIEZIOBATE/IBHO, 3(P(PEKTUBHOCTD
BOTpaciau. ©
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The process of increasing of the
share of horizontal drilling is
one of the key drivers of coiled
tubing operations development.

niche for CT, but in this case, there
is a high dependency on public
policy, and a large set of uncertain
factors. We highlight this segment
as a possible addition to the main
market.

Most of the companies involve
specialized service companies to perform coiled
tubing operations. The exception is "Surgutneftegaz",
which all oil service units, including coiled tubing, are
preserved in its structure. "Surgutneftegaz" produces
most of the sidetracking using coiled tubing, as well
as conducting more than 100 operations per year in
formation drilling on depression.

Well workover using coiled tubing extended to
"Rosneft" oil fields with high-debit wells, such as the
Ob field "Yuganskneftegaz" (Khanty), where wells
production rate comes to 300 tons/day. In wells with
an output of less than 50 tons/day companies prefer to
do the usual teams.

From the customers' viewpoint, the shares are
distributed primarily in accordance with the amounts
of horizontal drilling and sidetracking operations
quantity. It is likely that this figure will soon be painted
in one color, as there is a steady decline in the number
of players in the first place by inorganic processes in
the form of M & A involving state-owned companies.
This is one of the most important problems of the
Russian oilfield services market as a whole, since this
consolidation of an adverse effect on competition and
hence efficiency in the industry. @
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Fracturing with CT in the Well in Russian Federation
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KomnaHus «LLinombepske» coBMecTHO ¢ OO0 «lasnpomHedTb-Aman» Bnepsble nposesia 20-cTaanHbIn Pr1

©e3 nogbema MHKT Ha noBepxHOCTb. Ha cerofHsLLHUIA ieHb 3aKOHYeHbI [IBe CKBaXXMHbI MO JaHHOM TEXHOIOTN.

TexHonorus 3akaH4mBaHus MIPIM «Premium Port + Jackal» no3sonsieT ontnmmnsmpoBats npouecc P ¢

MNCMOb30BaHWEM MOSTHOMPOXOAHbIX CABUXKHbIX MyhT 1 BKIIOYAET B CEO:

-+ MHoropa3soByto My Ty FPI Premium Port (NonHonpoxofHas, C BO3MOXHOCTbIO LIEMEHTUPOBAHWS, NMO3BONAET
NPOBOANTL MOBTOPHbIE OTKPLITUS HEOrPAHNYEHHOE YMCIIO Pa3);
3aKOJIOHHbIE NMaKepbl, aKTUBMpPYeMble faBneHneM (MpefHa3Ha4yeHbl A5 N30MSLMM 3aKONOHHOTO MPOCTPAHCTBA
mexay mycdtamm MPM);

- Knioy-Tonkatens Harrier (npegHasHayeH Ans MaHunynsumm Mydtamm MPI1 1 ncnonb3osanus ¢ THKT/HKT);

- [lononHuTensHO MexaHuydeckiin nakep Jackal (onumoHanbHo, NpUMeHSeTCs B CJlyHae HEBO3MOXHOCTU 3aKpPbITh
OAVH 13 NopToB). CNPOEKTMPOBAH A5 MHOrOPa3oBOro UCMOb30BaHWs, akTUBMPYETCS OCEBbIM NepemeLleHneM
IHKT B ntobom MecTe XBOCTOBMKA, paccHmTaH Ha AnddepeHumansHoe agasneHue 680 atm.

Schlumberger and GPN-Yamal first time performed 20-stage fracturing with CT in the well. Two wells completed using
that MSF technology. Technology «Premium Port + Jackal» optimizes fracturing process while utilizing shifted closable
full bore sliding sleeves/ports and consist of:
- Reclosable CT Frac Sleeve (full bore cemented sleeve that could be opened/closed unlimited number of times)
- Open hole hydraulic packers that isolates zones in case of uncemented completion
CT Shifting Tool Harrier (CT/tubing conveyed)
- Multistage Mechanical Packer Jackal (optional, could be used in case of inability to close one of ports). Resettable
packer, could be activated in any part of liner with axial CT movements, 10 000 psi rated.

Bo3MOXXHOCTb npoBeAeHNs1 CesIeKTUBHOIo 1 | Knanan Premium |
noBTopHoro I'Pl1, a Takxe BbIGOPOYHO 3aKpbIBaTh el
nopTtbl rpyv BOJ4O- M ra3oriposiBJ/ieHNsIX
OTHOCUTENBHO HEJIaBHO B Poccyu HaYa/1u
IIPUMEHATH KOMIIOHOBKY XBOCTOBHKA C
HUCIIOJIb30BAHUEM Y PABIsAEMBIX MydT I'PIT.
OTKPBIBAEMBIE/3AKPbIBAEMBIE IIOPTHI, KOMIIOHOBKU
C IIOJIHOIIPOXOJHBIM CEYEHHEM (TIPUMEP AETAIBHOI'O
OIMMCAHUS MOXXET OBITh HAMIEH B CTaThe Kostoabl
U KoJuter, 2015), yripaBiisieMble C TIOMOIIBIO
T'MOKOU HACOCHO-KOMIIpeccopHO Tpyosl (ITHKT),
NO3BOJIAIOT IIPOBOAUTD ceseKTUBHBIE ['PIT Kak Ha
HOBBIX CKBAKMHAX, TAK U HA CKBAXKUHAX IIOCJIE
HEKOTOPOTI'O IIEPUOAA IKCIUIYyATALNH, OCBOUTD
U BBIBECTH Ha IIPUTOK KAXKJbIX IIPOAYKTUBHbBIN
MHTEPBAJI II0 OTAEJIbHOCTH U COBMECTHO.
MydTa I'PIT CIpOEKTUPOBAHA CHELTUATIBHO
JUIS OCYILECTBJIEHUS PA3JIMYHbBIX BUJOB

Pucynox 1 - KHKTHKT ona npoeeoenua MI'PIT
no mexunonozuu «Premium Port + Jackal»

Figure 1 — «Premium Port +jJackal» BHA

CTUMYJIMPOBAHUA IPOAYKTUBHBIX TOPU3OHTOB C
BO3MOKHOCTbBIO HEOI' DAHUYEHHOI'O KOJIMYECTBA
OIIEPALIMH 11O OTKPBITHUIO/3AKPBITUIO IIOPTA.
CoueTaHue Kapou/I-BOIb(PPAMOBBIX TIOPTOB
(OTBEPCTUIT) C OOIBIION IJIOMAABIO UX IIPOXOTHOTO
CEYEHUS IO3BOJIAET 3AKa4YUBATD Yepe3 My(PTy
JKUJKOCTD C BBICOKMMH PACXOAaMU. My(dTa COCTOUT
U3 KOPILyCa CO CKBO3HBIMH OTBEPCTUAMU U
BHYTPEHHEN BTYIKH, KOTOPAA BBIIIOIHAET (DYHKIIUIO
TAK Ha3bIBAEMOM JBepU. Brynka nepememaercs

14 Ne 1 (059) Mapr/March 2017

Opportunity to perform selective stimulations,
close ports if gas/water breakthrough

Controlled ports completion has been introduced
relatively recently to Russian operators.

Shifting port valves can be switched to different
positions by means of the shifting tool run on the
coiled tubing (for more information, refer to Koloda et
al. 2015). Technology gives an opportunity to perform
selective stimulations either at new wells or at wells
in production, perform kick-off, put into production
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Pucynok 2 — IIpumep KOHCMPYKUUU CKEAINCUHDBL
npu npoeeoenuu MI'PII no mexnonrozuu
«Premium Port + Jackal>»

Figure 2 — Example of well schematic while
performing «Premium Port + Jackal» operation

BHYTPHU KOPIYCa TAKMM OOPA30M, YTO OIHO KpariHee
IOJIOKEHUE OTKPBIBAECT OTBEPCTUA KOPITYC4, 4 IPYTOe
KpalfHee MOJNIOXKEHUE 3aKphIBacT. KpoMe Toro, My Thl
OCHAIIEHBI HAOOPOM CIIEIIUAJIbHBIX YIITIOTHEHUH,
YCTAHOBJIEHHBIX MEXK/Y BHYTPEHHEH BTYIKON U
KOPHOYCOM. [JaHHBIE YIIJIOTHEHHN S YCTOMYUBBI K
AIPECCUBHOM CPEJE U BBICOKHUM TEMIIEPATYPAM.
J1J151 TOTO 9YTOGBI BTYJIKY MOKHO OBIJIO CIBUT'ATh
KJIIOYOM-TOJIKATEJIEM, C/IEIAHBI CIIELINAIBHBIE
(HaCKU-yIIyoIeHNs C OOOUX KPAEB BTYJIKH.

JaHHAasA TEXHOJIOIUA AAET BO3MOXHOCTD
NPOBOJUTD CEJIEKTUBHBIE, TOBTOPHBIE I'PIT KaK
HA HOBBIX CKBAXKUHAX, TAK U HA CKBAKMHAX,
HAXOJANUXCA B IKCILIyaTAIIUH, 4 TAKXKE IPU
HEOOXOJUMOCTH BBIOOPOYHO 3aKPBIBATH
nopTel I'PIT 1pyu BOAO- U ra30IIPOABIEHUAX UIN
Pa3IMYHOTO PO/IA UCCIENOBAHUAX. TEXHONIOTUA
pesycMaTPpHUBAET COKPAILIEHNE BDEMEHU Ha
BBOJI, CKBAXKUHBI B 3KCILTYATAIIUIO, HCKJIIOYAET
HEOOXOUMOCTDb PA30YPUBAHUS CEJIEN/APOB,
MO3BOJIAET IPOBOJUTD IIPOMBIBKY CKBAXKUHBI
6e3 gononauTebHbIX CITO I'HKT, Torma xak
PaBHOIIPOXOAHOM BHYTPEHHUN JUAMETP UCKJIIOYAET
OTrPaHUYEHUA MO AAJTbHEUINUM BHYTPUCKBAKIHHBIM
pabdoTaMm. OTCYTCTBYIOT KAKHE-TUOO OIPAHUYCHHUS
o KonudecTBy craau I'PIT B ckBaxkune. [lpryeM
MHOPAJOK IPOBEJEHUA CTUMYJIALIMU MOXKET ObITh
BBITIOJIHEH IO CXeMe 3-1-2 (HM>KHUH — BEPXHUN —
cpeanuit). Heo6xXoaMOCTh UCIIOJIB30BAHUS TAKOU
MOCJIEJOBATENBHOCTH MOXKET OBITH OOYCIOBIEHA
NOTPEOGHOCTHIO MUHUMHU3UPOBATD HAXOXK/ICHUE
sxuaxocTy I'PIT B Hanbo1ee IPpOHUIAEMOM U
NEPCIIEKTUBHOM I'OPU30HTE (TIOPT 2) ¥ HAYATh
OTPABbOTKY CKBAXKUHBI CPA3Y XKE IOCJIE IPOBENCHUA
I'PIT. TeXHOIOT U IO3BOJIAET OOECIIEYUTD
3(pPEKTUBHOE U3BJIEYEHHNE 3ATTACOB YITIEBOJAOPOJOB
34 CYET MHOI'OKPATHOT'O YBEJTUYEHUA IO A TN
KOHTAKT4 TPEMWH, KOHTPOJISA 30HBI UHUITUAIITUNA
TPEIIUHEL, €€ PA3MePA U IPOBOAUMOCTH.

KomnnekcHbIvi nogxon K nNpoBefeHuo
MTrPI 6e3 nogbema FTHKT

Texnosorus «Premium Port + Jackal»
HO/IPA3yMEBAET YCTAHOBKY C/IBUKHBIX My(PT
PAaBHOIIPOXOAHOTO JIUAMETPA B KOJIOHHE 114 }

and test of one or several zones. Multi-position sliding
sleeves are designed in manner to withstand unlimited
number of open/close cycles. Combination of tungsten
carbide interior of ports and size of flow area allows
achieving high flow rates during stimulation. Sliding
sleeve consists of a body with through holes, and

the inner sleeve, which functions as a “door”. The
sleeve is moved within the housing so that at one end
position the housing hole opens, and closes at the
other end position. Furthermore, the seals between
the housing and the inner sleeve maintains form the
system integrity thus ensuring consistent and reliable
operation during multiple manipulations over the

life of a well. Inner sleeve is equipped with specially
designed cavities that make it possible to manipulate
ports with CT.

Such technology gives an opportunity to perform
selective stimulations either at new wells or at wells in
production, at the same time leaving an opportunity
for operator to close ports if gas/water breakthrough
identified or if well intervention/logging required.
Technology provides operational time shortening,
when there is no need in seat/ball milling, CT could
be used immediately for well CO without additional
runs, while full bore completion doesn’t restrict any
following well intervention, no limits in number of
stages. Treatment could be done in 3-1-2 sequence
(Upper zone-lower zone-middle zone). That could be
required in order to reduce time that the stimulation
fluids stay in the middle reservoir which has the
highest porosity and permeability. That service enables
maximized wellbore coverage and reservoir contact
to increase production and recovery by achieving
maximum control of fracture placement, sizing, and
conductivity.

Pucynoxk 3 — Cpaenenue pacnpeoenenusn
mpewjun 6 20PU3OHMANILHOM CINE0.e, Clle6a
mexHnonozusn «Premium Port + Jackal»,
cnpaéa cmanoapmuan mexunonozua MIPIT
Figure 3 — Comparison of fractures
distribution along borizontal well, left
«Premium Port + Jackal», right standard MSF
technology

Integrated approach in MISF with CT in the well
Technology «Premium Port + Jackal» implies full-
bore liners 4.5” or 5.5” and can be used both in the
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TEXHOJIOI'MU

unu 140 MM U MOKET OBITh UCIIOJIb30BAHA

K4K B IIEMEHTUPOBAHHOM CTBOJIE, TAK U C

Pa3rpaHUYEHUEM CTAAUI 3AKOJIOHHBIMU

nakepaMu. Myd ol aktuBupyroTcsa Ha THKT ¢

nocJeaylome 3akaukort I'PIT no Mmasaomy 3aTpyoy

HKT — I'HKT, Hann4yue CnenuaabHOU YCThEBOM

apmatypel FracGuard mo3BossieT NPOU3BOAUTD

COBMECTHBIN MOHTaX 06opynosanusa F'HKT u I'PIT.
M301111s TOC/IEJOBATECABHBIX CTATUN MOXKET

OCYIIECTBAATBCA ITYTEM 3AKPBITUS IPEABIAYILEH

My@ThI ['PIT. TAKMM 06Pa30M, HCIOIB30BAHUE

MHOTOPa30BOI'O MEXAHUYECKOTO Takepa Jackal

BO3MOXXHO B KA4ECTBE JJOIIOJTHUTEIBHOI'O

UHCTPYMEHTA B CJIY94a€ HEBO3MOKXHOCTH

uzonAauuu craguu I'PI1 myTem 3aKpbITUSA MY(DTBL

OTINYUTEIBHON OCOOEHHOCTBIO TEXHOJIOTUH

ABJISIETCSA €€ MOAYIBHOCTb U BO3MOXKHOCTD

OTKPBITHA U 3aKPbITHA My(PTEI I'PIT O1HUM 1 TEM

ske THCTPpyMeHTOM HARRIER to0l B KOMITOHOBKE

I'HKT nm HKT. Takum 06pa3oM, OTKPBITHE MOXKET

MPOBOAUTHCSA NPAKTUYECKU HEOTPAHUYEHHOE

KOJIMYECTBO pa3 u 6e3 nogbema 'HKT.

OCHOBHBIE IPEUMYIIECTBA TEXHOJIOTUH ITIPU
YCJIOBUU NPEJOCTABIEHNA KOMIIJIEKCHOTI'O CEPBUCA
1o ycayram 3akaguusanust, THKT u I'PIT koMnanuu
IImomoepxe»:

* OGIIMPHBIIT MUPOBOM OIBIT ITpOBeAeHua MI'PIT
10 JAHHOM TEXHOJIOI'UU U YCHEIIHBIH OIBIT B PO;

* TeXHOJIOTUYECKHU TPAKTUYIECKHU
HEOI'PAHUYEHHOE KOJINYECTBO cTaauii I'PIT;

* BO3MOXHOCTB IETATIBHOI'O BEHIOOPA TOYEK
nHuuyanuu Tpemud I'PIT B ciiydyae yCTaHOBKU B
LEMEHTUPOBAHHOM XBOCTOBHKE;

* Hanmn4gune paBHOIIPOXOAHOT'O XBOCTOBHKA,

B CJIy44€ 3aKAHYUBAHMUA CO CABUKHBIMH

Mmydramu I'PIT — OTCYyTCTBHE HEOOXOAUMOCTHA

pasbypusaHus cege1/npoo6ok I'PIT;

* BO3MOXHOCTB IIPOBEAEHUA CEJIEKTUBHOI'O
riosTopHOTO I'PIT. Peppak B paHee HE
CTUMYJIMPOBAHHBIX 30HAX;

* Hanuuue ycrbeBoro ooopyosanus FracGuard,
IIO3BOJIAIONIETO IPOU3BOANTH I'PIT 6€3 mogbeMa
T'HKT 13 CKBaKUHBI;

¢ BO3MOXXHOCTB 3aITMCU 3200MHBIX TaBJICHUIM HA
ABTOHOMHBIN IpU6Op npu nposeaeHuu I'PIT;

* Yrny6JieHHAA OLEHKA PUCKOB M KOMIIJIEKCHBIH
IIOJAXO/] K ITOAIOTOBKE COBMECTHOI'O IVIAHA PA60T
(BakanuuBanue + 'HKT + I'PIT), Kak pe3yabTar —
MHHUMM3AIIU PUCKOB IIPU IIPOBEAEHUU PAbOT;

* COBMECTUMOCTB OO0PY/I0BaAHUS (TIPUMED:
COBMECTUMOCTD TUIIOPA3MEPOB 3A00UHOIO
U YCTBEBOI'O OOOPYJOBAHUS [1O BCEM TPEM
CEPBHCAM; BBIBOJ] HEOOXOUMBIX ITAPAMETPOB C
I'HKT B I'PIT 11 0OpaTHO U IIp.);

* BO3MOXXHOCTB OBICTPOI'O COIVIACOBAHUS
M3MCHEHUI B IpoLecce paboT MEXy BCEMU
TPEMS CEPBUCAMHU (PE3Y/IBTAT: yMECHBIICHUE
BPEMEHHU BBIIIOJTHEHHUS padboT);

e OITUMH3ALIUS UCIIOJB30BAHUS
BCIIOMOI'aTEIBHOI'O OO0PYAOBAHUS HA KYyCTOBOM
momaake (AKH, 1P, TTITY, ITA, AITIM u 11p.)
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Pucynox 4 - Cneyuaivnan ycmoveeas
apmamypa FracGuard

Figure 4 — Specially designed FracGuard
WHCT protector

cemented or uncemented options. Sleeves are activated

with CT with following stimulation through CT-frac

string annulus. Presence of special FracGuard tree
saver allows simultaneous rig-up of coiled tubing and
fracturing equipment.

Isolation of consecutive stages could be performed
by closing of previous sleeve. Thus, the resettable
mechanical packer Jackal could be used as an
additional tool in the case of the impossibility of
isolation fracturing stage by closing the sleeve. A
distinctive feature of the technology is its modularity
and the ability to open and close the sleeve with the
same HARRIER tool CT or tubing conveyed. Thus, the
opening/closing cycles could be carried out unlimited
number of times without additional CT runs.

The main advantages of the technology achieved
by coordinating multiple services (completion,
coiled tubing and fracturing) into one offering by
Schlumberger:

* Are extensive international experience of MSF with
this technology and successful experience in the
Russian Federation

* Are technologically unlimited number of frac stages

* Possess an ability to select detailed Fracture initiation
points in case of utilizing of cemented liner

* Have fullbore construction - no need for drilling
seats/balls

* Give the possibility of selective re-fracturing in
previously unstimulated zones

» Have a FracGuard wellhead CT protector, allowing to
produce fracturing without CT POOH to surface

* Demonstrate ability to record BHP with memory
gauges while hydraulic fracturing

» Undertake in-depth risk assessment and integrated
approach in the preparation of a joint work plan



OnucaHue pabor no TexHonorun
«Premium Port + Jackal»
Pa6oTe 'HKT npu TexHonoruu «Premium
Port + Jackal» MOXXHO pa3fennTb Ha HECKOJIBKO
TEXHOJIOI'MYECKUX 3TAIIOB:
¢ CIIO Ne 1 — ITa6n0HNpPOBKa/PPE3EPOBAHNE
(OIILIMOHAJIBHO);
e CITIO Ne 2 — O4uCTKa CTBOJIA CKBAKUHBI
LIJIAMOYJIOBUTEJIEM (OILIMOHAJIBHO);
e CIIO Ne 3 — OnnepupOBaHHUE IPEMUYM-TIOPTAMY,
I'PIT;
bes nmakepa Jackal: TeCT HA FEPMETUYHOCTD —>
OTKPBITHE IIOPTA -> TECT HA IIPUEMHUCTOCTS -> I'PI1
-> 3aKPBITHE IIOPTA > IIPOMBIBKA > OTKPBITHUEC
CJIEJIIOIIETO IIOPTA;
C makepoM Jackal (OnIMOHAIBHO): OTKPBITHE IOPTA
-> [I0CaJIKa ITaKepa -> TECT HA IIPUEMUCTOCTD -> I'PIT
-> IIePENOCa/IKa MAKEPA BBIIIE IOPTA -> IPOMbBIBKA
-> OTKPBITHE CJICAYIOMEIO ITOPTA;
e CIIO Ne 4 — OcBoenue/IIpoMBIBKA (OIILIMOHAJIBHO)
KomMnionoska HHu3a KonoHHb! THKT npu
BBIIIOJTHEHUHU PaboT «Premium Port + Jackal»
MPEACTABIAET COOOU MOJYJIBHYIO CUCTEMY,
BKJIIOYAIOMIYIO B CEOA OCHOBHBIE KOMITOHEHTHI
U T€, KOTOPBIE MOTYT OBITh BK/IIOYEHBI B KHK
onyuoHaJIbHO (Tipumep KHK 114 KOJIOHHBI
114 MM nipuBeicH Ha PUC. 6). TaK, OCHOBHBIMHU
koM1nioHeHTamu KHK saBigroTcs:
— COEIMHUTEIb;
— PagpenunuTesb/ABAPUMHBIN LM PKY/IALUOHHBINA
TIOPT;
— Koy Harrier;
— [IpomMBIBOYHAA HACAAKA.
OnIoHaJIbHBIE KOMIIOHEHTHL:
— LenTtparop;
— fcc/akceneparop;
— Arurtartop;
— 3260MHBIN JATYUK JIABJICHUSI,
— ITakep Jackal ¢ HUPKYIALIMOHHBIM IOPTOM.
KT109-TONKATE b, IPEICTABICHHBII Ha PUC. O,
AKTHUBHUPYETCA IOTOKOM XKUAKOCTH, KOTOPAS,
pOXOAA Yepes3 (POPCYHKY-MITYLED, IPUBOAUT B
AKTHUBHOE ITOJIOKEHUE CIIEIUAIbHBIE CIIAPEHHBIE
IITUQTHL, PACTIONOXKEHHBIE C (PAZUPOBKOI B
120 rpapycos. IIpuHIUI Pa6OTHI 3AKJII0YACTCS
B CJIEAYIOMIEM: KJIFOU-TOJIKATEb CITYCKAETCA
HMXKe yrpasiageMmoro nnopra I'PIT. TIpoussogurca
34KA4YKa TEXKUJKOCTHU YE€PE3 KJIIOY-TOIKATEb
Ha UPKYJIALHMIO, YTO IIO3BOJISIET AKTUBUPOBATH
CIIEAIbHBIE IITUQTEI, BEIABUTAIOMINECA U3 TEJA
UHCTPYMEHTA. 3aTEM IIPOU3BOJUTCS IIEPEMELICHUE
KJIIOYa-TOJIKATENs Yyepes yrpasisgeMblii nopt I'PIT
CHH3Y-BBEPX, [IPH €I'0 IIPOXOXKAECHUHN Yepe3 MyPTy
nopra I'PIT mponcxoanT 3aLenieHue KIo4da, U MydTa
nopra I'PIT caBuraerTcs B IOJIOKEHHE «OTKPBITO»,
IIOCJIE OTKPBITUSA MY(PTHI IITUQTHI BEIXOAAT U3
3aLICIICHUS U HE LEIUISIOTCS IIPU IIOBTOPHOM
MNPOXOXKICHUU Yyepe3 MyPTY B JAHHOM HATIPABICHU.
AHAJIOr'MYHO IPOUCXOJUT €0 3AKPBITUE [IBHXKCHHUEM
CBEPXY BHUS3.
Heo6xoauMmbli fuaMeTp GOPCYHKN MHCTPYMEHTA
OIIPEJEJIACTCS HA IIOBEPXHOCTHU IIEPE] IIPOBEACHUEM

(Completion + CT + Stimulation), resulting in
minimizing of risks at work

* Provide hardware compatibility (example:
compatibility of dimension-types of downhole
and wellhead equipment for all three services,
compatibility of main job parameters acquisition
systems)

» Show ability to apply any management of change in
quick and safe manner during operation, agreed with
all three services (result: a reduction of operational
time)

* Reduce operational footprint by utilizing integrated
planning approach

Pucynox 5 — Coemecmmnoe pa3meujenue
ooopyoosanua I’'HKT, I'PIT na Kycmoeoii
naouiaoxe npu npoeeoenuu onepanuii no
mexnonozuu «Premium Port + Jackal»

Figure 5 — Wellsite layout while performing
«Premium Port + Jackal» operations

Description of work flow for «Premium Port

+ Jackal» technology
CT works with Premium Port + Jackal technology

can be divided into several process steps:

* RUN#1 — Drifting/Milling (optional)

* RUN#2 — Cleaning wellbore with junk basket
(optional)

* RUN#3 — Operating Premium ports, hydraulic
fracturing

» Without packer Jackal: integrity test -> opening port
-> injection test -> stimulation -> port closure -> CO
-> opening the next port

» With packer Jackal (optional): opening port ->
setting of packer ->i njection test -> stimulation ->
resetting of packer above the port -> CO -> opening
the next port

* RUN#4 — Nitrogen lifting/final CO (optional)

CT bottomhole assembly (BHA) for «Premium Port
+ Jackal» operation is a modular system that includes
the basic components and components that can be
included as optional (BHA sample for 4.5” liner shown
in Fig. 6). So the main components of the BHA are:

— Connector

— Disconnector/Emergency circulation port }
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Komnosonka FTHKT
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L 433, [H 95, 00mm L 7.65m, JH 95.00mM

Pucynox 6 - Ilpumep KHK 015 KOIOHHBL
114 mm no mexnoanozuu «Premium Port +

Jackal», cheesa 6e3 naxepa, cnpasa c naxepom

Jackal (onuyuonanvto)
Figure 6 — Example of BHA schematic for4.5”

casing, left without packer, right with packer
Jackal (optional)

CITyCKa KOMITIOHOBKU. 1151 TOr'O IPOU3BOANTCS
LUPKY/ISIIMOHHBIN TECT HA PA3JIUYHBIX PACXOAX IO
JKMJIKOCTH C 3aIIUCHIO TUPKYIAIIMOHHOTO JABJICHUS;
OIPEAEIAECTCA MUHUMAJIBHBIN PACXO[T/OXKHUIAEMOE
pabouee 1aBICHUE, HEOOXOIUMOE JIJIs1 AKTUBAITUN
ITHUQTOB KJII0YA-TONKATEIA. [IpU OCYILIECTBIEHUN
MAaHUIYJIAIUANA II0 OTKPBITHUIO/3AKPBITUIO IIPEMUYM-
nopToB I'PIT OCHOBHBIM MHAMKATOPOM 341IETVIEHU S
IITUQTOB KJIIOUA-TOJIKATEIIS ABJISICTCS JATYUK
BECOBOH HATPY3KU HA IOBEPXHOCTHU. Hannpumep, B
MOMEHT OTKPBITHS HAOIIOJACTCS IPOAOJIKUTEIbHAS
3aTKKA Beca. Jlayiee mIpOBOJNTCS HECKOJIBKO
KOHTPOJIbHBIX TPOx0/10B 'HKT 1151 oA TBEPIKACHUS
OTCYTCTBUS 3ALEIVIEHUS C TIOCJIEAYIONIUM TECTOM
Ha IIPUEMUCTOCTD (B CJIy4a€ OTKPBITUS) MJIM HA
TEPMETUYHOCTD (B CIy4Ya€ 3AKPBITUS BCEX IOPTOB
I'PIT).

IIpu npoBeaeHnN paboT NOAOOHOI'O POJA BAXKHYIO
POJIb UTPAIOT NIOJITOTOBUTEIBHBIE PAOOTHI U
JIOTUCTUYECKOE OOECIIeYeHUE.

INepBOCTENEHHOI 32/1A49€N IPU ITOATOTOBKE
sapisieTcs BbIoop puamerpa THKT. [1ns aTux nenen
OBLJI UCTIOJIB30BAH CUMYJITOP ACUCTBYIOIINX CHUJI HA
I'HKT. JaHHBIA MOJYJIb IIO3BOJINJI CIIPOEKTUPOBATD
konoHHy 'HKT, KoTopas MOIJIa 6bITh CIYIEHA HA
MAaKCUMAJIbHYIO [NTYOURY. [Ipy IPOEKTUPOBAHUU
I'HKT 6511111 y4TEHBI CIEAYIONHUE (PAKTOPDBL:
 JKecTKOCTB TPyOBI HA U3IHO, KOTOPAS ITO3BOJINIIA

IPEAYIIPESUTD IIPEKIEBPEMEHHOE CIIUPAIBHOE

3anypaHue, 6blIa YBEJINYEHA 34 CYET IPUMEHEHM S

TEMIIMPOBAHHO! TPYOBI JUAMETPOM 2 IIONMA

W MaKCHMaJIbHOU TOJIIUMHOM CTEHKH 5,18 MM B

BEPXHEN CEKIIVU.

» THKT c ipeaeniom Tekydectu B 620 MITa

COOTBETCTBOBAJIA PAOOYHM NAPAMETPAM.

e OnrruManpHbIe TOMIUHB cTeHOK THKT 1 ee

pasmepel 0T 50,8 MM X 3,175 MM 10 50,8 MM X

5,18 MM C 6OIBITUMH I10 TOJIITUHE CEKITUSIMHU HA

Y4YACTKAX C HAOOJIBIINM HAIIPSIXKEHHUEM.

C ogHOT cTOpOoHHL, BEI6Op 'HKT 50,8 MM OBbL1T
C/IEJIAH C YYETOM 3HAYUTENBHOI'O TOPU3OHTAIBHOI'O
Y4aCTKA CKBAXKHUHBI H, C JPYI'O CTOPOHBI, ObLII
IIPOBEJICH AHAJIN3 CKOPOCTHU ITIOTOKA B MAJIOM
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— Harrier shifting tool

— Bull nozzle

Optional components:

— Centralizer

— Jar/accelerator

— Agitator

— Downhole pressure gauge

— Jackal packer with a circulation port

Shifting tool shown at pic.6 activates by pumping
fluid at the predetermined rate which triggers the
extendable latches (phased 120 deg). The bottomhole
assembly is the picked up (to shift open) or lower down
(to shift close) to engage the valve sleeve. The nozzle
selection is performed during function test at surface
by doing circulating test and recording pumping rates
vs. circulating pressures; then the required pumping
rates and expected surface pressure are determined to
activate the shifting tool latches. Coiled tubing surface
weight change is used as a main indicator during
shifting. During picking up CT (shift to open position),
the overpull is observed at surface. Then the pumping
rate is reduced and the tool is run below the valve
following by increasing the pumping rate expands the
latches following by CT pick up. This is done several
times to verify that the sleeve is shifted to the desired
position. Injectivity test is then performed (to verify
the premium-port is shift in open position) or pressure
integrity test (if all the valves are switched to close
position).

While performing such type of jobs it’s important to
pay attention to the preparation and possible logistic
constrains.

The primary objective of design phase is correct
determination of required coiled tubing size. CT tubing
forces simulator was used for accurate CT design. That
module allowed making a coiled tubing design to
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Pucynox 7 — IIpumep anaausa ckopocmu
nomoxa g maaom 3ampyoe THKT/HKT onn
MUNOBOIL CKBANCUHDBL, CEEPXY GHU3, ONA
T'HKT 1.75” 44,45 mm, onaT'HKT 2” 50,8 mm

Figure 7 — Example of annual flow velocity
analysis for standard well, top to bottom,
Jor 1.75” CT, for2” CT



3atpyoe THKT/HKT, HEOOXOAMMOTO /1151 BLIMBIBA
«CTOITa». Pe3yabTaTsl paCYeTOB B IPOrPAMME
(puc. 7) IOKAa3aJI1, 4YTO OIITUMAJIbHAA CKOPOCTD
[IOTOKA B 32TPy6E JI7Is1 BBIMbIBA poranTa 16/30 u
MeHbIIeH ppakiuu 76,2 m/muH (250 ft/min) mpu
ucnonb3oBaHuu THKT 1.75” 44,45 MM JOCTHUTA€TCS
pU pacxoje Kugkoctu 470 1/mMuH (295 bpm), a ipu
ucnonbzosanuu THKT 2”7 50,8 MM IOCTUTrA€TCA IPU
pacxope XKUIKOCTH 435 1/MUH (2.7 bpm).

Kak oTM€euan0oCh paHee, OTHUM U3 KPUTUYHBIX
(paKTOPOB NPU NPOBEJEHUH INTAHUPOBAHUA PA6OT
¢ 'HKT f10/12K€H OBITh ACTATIbHBIN PACYET U BBIOOP
ONTUMAJIBHBIX PEIICHUI IO 33/1a4€e JocTaBku [HKT B
CKBaKMHY C 60IBIIUM OTXO/IOM OT BEPTUKAIH, TAKUX
KA4K: OITUMAJIbHAS TONIIUHA CTEHOK U IUAMETP
I'HKT, NOHU3UTENDb TPEHUS, BEIIIPAMIIEHUE TPYOBI,
3a00VHBIE BUOPATOPHL, U3MEHEHUE IIABY4YECTH
TPyObl, IPOKAYKA )KUJIKOCTH PA3JIMYHOM IIJIOTHOCTH.

MogaynbHocTb cucteMbl KHK 11py BBIIOTHEHNU N
padot «Premium Port + Jackal» TO3BOISET BKIIOYATH
B cocTaB KHK B TOM unciie 3a00HbIE BUOPATOPHL.
Tak, Ha OTHOM U3 CKBAKHH CO CJIO’KHBIM TPO(MUIIEM
(puc. 8), ¢ IIMHOM I'OPU3OHTAIBHOIO YIaCTKA
6osee 1000 M pacyeT yCHIni Ha 3a00€ nepey
PaboTOM NOKA3aJ1 HEOOXOJUMOCTb UCIIOJIb30BAHU S
AruTaTopa (BUO6PATOPA), YTO MO3BOIHIIO
Ha CTAIUU TJTAHUPOBAHUSA BKJIIOYUTD €TO B
KOMITIOHOBKY U JIJOCTUYb 320051 €3 UCIIOJIb30BAHHS
JIOTIOJIHUTEJIBHBIX CPEACTB JJOCTABKM HUHCTPYMEHTA
H4 320011.

[ et

Schiumbeger

Pucynok 8 — 3d-unkaunomempusn
Munoe6oii cKkeadxcunvt 6 PO

Figure 8 — 3d bole survey for standard
well in RF

Bo Bpems nepsoro CITO I'HKT noce
3aKAHYMBAHUS CKBAXKUHBI ObLII TOATBEPK/ICH
CTAHJAPTHBIIN KO3(M(UILIMEHT TPEHUS, COBIAACHUE
(PaKTUUECKOrO U IPOrHO3HOTO BeCcoB 'HKT
HOATBEPAUINA BO3MOXKXHOCTD JOCTIKEHU S 320051
cxkBaxuHbI ¢ THKT 50 MM 6€3 3anupanus (puc. 9a).
OIHAKO ITOCJIE OCBOECHUS CKBAKHHBI, ITIOCJIE BBIXOJA
ITACTOBBIX (PIIIOM/IOB, KOA(PPUITUEHT TPEHUSA
HOBBICHJICS, YTO IIPUBEJIO K OCTIOKHEHHOMY IOXOAY
I'HKT 10 32604 € 3alIMPaHUEM HA HOCAEIHUX 250 M
(puc. 96). Takum o6pasoM, npu nocuenyomux CI1O
MOCJIE OCBOEHU A CKBA’KUHBI B 3300MHYIO KOMIIOHOBKY
OBLI JOOABJICH ATUTATODP.

achieve maximum reach in particular wells. A number

of important criteria were satisfied when designing the

CT string:

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

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

* Optimum taper and pipe size of 2 in. x 0.125 to 2 in. x
0.204 in. was chosen.

On the one hand, chose of 2” CT has been made in
view of the long horizontal section of the well and, on
the other hand, it was carried out the analysis of the
flow rate in the small annulus CT/tubing needed for
CO in case of SO. Software results (Fig. 7) showed that
the optimal flow rate for CO the annulus from 16/30
proppant fraction with annular velocity of 250 ft/min
in case of using 1.75" CT could be achieved at 295 bpm,
and using 2" CT is achieved at a flow rate of fluid
2.7 bpm.

As it was stated earlier, it is important to foresee
necessity of using of all available methods of getting

P

B

e i 4l

Pucynox 9 — lloka3anus unouxamopa eéeca
THKT npu npoeedenuu paobom «Premium
Port +Jackal», ceepxy énu3: a) CIIO Ne 1
nocsie 3aKaniueanul CKEANCUHDL;

0) CIIO nocae 0c80eHUs CK8AMNCUNHBL 0e3
azumamopa, c) CIIO nocae oceoenus
CKBANCUHBL C AZUMANOPOM

Figure 9 — Weight indicator plot during
«Premium Port + Jackal» operation,
Jrom top to bottom a) RUN #1 after well
completion, b) RUN after N2 KO without
agitator, ¢) RUN after N2 KO with agitator
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aeion additional reach (optimal taper and CT pipe size,
- i friction reducers, straightening, downhole agitators,
buoyancy reduction, flowing fluid.
Modular BHA system when working with «Premium
| Port + Jackal» system allows including number of
| Ll additional modules such as agitators. For one of the
- J_AL‘ﬁm - ! - well with a complex profile (Fig. 8) and horizontal
S Se e section length of more than 1000 m, TFM calculation
showed the need of agitator (vibrator) usage. Usage of
— which allowed to reach TD without utilizing any other
. vl methods of getting additional reach.

During the first CT run after well completion standard
coefficient of friction (FC) was confirmed, matching of
predicted and actual weight indicator data confirmed

P the possibility of reaching TD with 2” CT without

- oy - lockup (Fig. 9). However, after nitrogen kick-off and
e —— well flowing FC increased, which led to complications
in reaching TD locking in the final 250 m (Fig. 9b).
Thus, during subsequent CT run after nitrogen kick-off

S
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—
S
3
=
%
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Pucynox 10 — Yemanocmuwiii usnoc THKT npu
npoegeoenuu paoom «Premium Port + Jackal»,

ceepxy 6HU3! a) NPOZHO3HBLLL YCIMANOCINHBLLL agitator was added to BHA. _ .
u3noc 'HKT, 6) fhakmuueckuii ycmanocmuolii The graph (Fig. 9¢) shows that the CT easily reaching
u3noc 'HKT TD without lock up with indication of agitator working

Figure 10 - CoilLIFE plot during «Premium du;ng ﬁlst 220 m, efvin Wﬂi 1cheles§d FC. ¢ CT should
Port + Jackal> operation, from top to bottom nother objectof the analysis of the use of 1 shou

a) Predicted CoilLIFE, b) actual CoilLIFE be assessment of potential CT wearing during operation.
Integrated Schlumberger CT wear analysis system

CoilCADECailLife can accurately predict the fatigue CT

’“ e i __m__ . wear (Fig. 10), and an integrated approach to the work,
ﬂfﬂh in turn; helps reduce both fatigue and erosive wear of

mﬂ_ ™ w- CT. Therefore, after a 20-stage fracturing job CT wear
B AT ?4"-
IIZ'I"'_ 3175 h}u-u 17%
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I 1w 1 18 ™ (71N caree OO
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Pucynox 11 — Paxmuueckuii 3PO3UOHHBLIL 2. g 3 5
u3snoc 'HKT npu nposedenuu padbom u : = =
«Premium Port + Jackal» ' =
Figure 11- Actual CT erosive wear after SR,
. . , Y4
«Premium Port + Jackal» operation Orwpoime
nopTa

Megroepeastne OTHELTIA NOPTa
Ha rpacuke (puc. 9¢) suano, uro 'HKT no 3a60s et M TR

JIOXOJIUT 6€3 3aAIIUPAHUA 32 CIET PAOOTHI ATUTATOPA
Ha ITOCIeTHUX 250 M JJa’Ke IPU HOBBIIIEHHOM

i
i

KO3 puIeHTE TPEHUSL. | / —\\ ey
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CreyroImed 3a/1a49€ek TPy aHATN3E TIPUMEHCHU S %] T Y it | "“w,l i e =
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I'HKT poskHa OBITh OLIEHKA N3HOCA TPpyoel THKT B 3 e | \ | N/ = b
- 1 3 i 4 x
[IPOIIECCE BBIIOIHEHHS PA60T. UHTErprpOBAHHAS £ |- N -l-lf’: Il =|/ , ; - F
= \ A1 ]
cucrema aHanuaa uzHoca Tpyoet THKT [ImiomGepixe =" 3 ) - R I’\_,/’ z S
) . | T ey z L
CoilCADECoilLife mO3BOET TOYHO PEACKA3ATD "l 1 /,.' ——
ycTanocTHbd n3HOC THKT (puc. 10), a KOMITJIEKCHBIA = \,, =
TIO/IXO/] K BBITIOJTHEHU IO p2.6OT, B CBOIO O4YEPE/b, Bpema, i
MO3BOJIAET CHU3UTD KAK YCTAJIOCTHBIN, TAK U Ceg e Hauano recta na
Ta
3p0o3uoHHbIN U3HOC THKT. Tak, HOCJIE BHITIOHEHUS g Nocaixa nanepa wiwe T O
o . OTHPRTOND NOpTa
20-CcTaJUIHON PabOTHI U3HOC TPYOBI B MECTE
HauOOJIBIIETO A6pPa3UBHOTO 3 deKTa (32601HAS Pucynox 12 - Ipagpux ocCHOGHBIX
gactb 'HKT) cocrasun ne 6onee 3,3% (puc. 11). noxazameneti THKT npu onepupoeanuu
Premium Port, céepxy 6Hu3 0e3 npumenenus
OribIT pUMeHeHUNSs1 TeXHosTorum «Premium naxepa Jackal, c npumenenuem naxepa Jackal
Port + Jackal» B Poccuiickon ®enepaumm Figure 12 — CT operational plot during
C TedeHreM BpEMEHN POCCUHICKHE operating of Premium Port, from top to bottom
HedTEra30106bIBAONIE KOMITAHUH IPEIbABISIOT without Jackal packer, with Jackal packer
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BCE 60JIBIIIE TPEOOBAHUN K TEXHUYECKUM U
TEXHOJIOI'MYeCKUM napamerpam MI'PIL riae ne
IIOCJIEIHIOIO POJIb UI'PAIOT KOJIMYECTBO CTA/IUM, JIJIMHA
TOPU3OHTAIBHOM Y4CTU CKBAXKUHBI, BO3MOKHOCTH
HOBTOPHOIO I'PIT 1 yipaBieHUsA UHTEPBAIAMU/
MOPTAMHU JJ151 OTCEYEHU I OOBOJTHEHHBIX UHTEPBAJIOB

II0CJIE BBO/IA €€ B AKCIIYATAIIHIO.

Ha kowery 2016 rosa Ha TeppuTOpUEr POCCUICKOI
degepanu IPOBEJEHO ABE OIBITHO-IIPOMBIIIICHHBIE
pa6oTsl IO TexHOOruu MI'PIT «Premium Port»:
—Yucno craguri/mopToB 6€3 CMEHBI MHCTPYMEHTA —

20 T,

— Macca nponmnaHTa 6€3 CMEHBI MTHCTPYMEHTA —

120,5 TOHHBH,

— Kon-Bo CTOIIOB OTMBITO 6€3 IOTIOTHUTETEHOTO

CIIO — 2 cTagui/opToB;

— MaxkcumanbHoOe KonuuecTso I'PIT B cyTKHU —

6 cTagumn.

JaHHBII OITBIT TOKA3aJI IPUMEHUMOCTD U
3KOHOMHYECKYIO 3(P(PEKTUBHOCTD JAHHOM
TEXHOJIOI'MH, OCOOEHHO B CKBAXKUHAX, ITIE TPEOYETCS
3HAYUTEJIBHOE KOJIMYECTBO CTaani I'PI1, BO3MOXKHBI
B OyZlyIIIEM IPOPBIBBI BOZIbI/Ta33 UIH TPEOYIOTCA
rmoBTOpHBIE ['PIT.

Mo Bepcmn Accoumannm cneumanncToB No KONTIOUHIFOBLIM TEXHO-
NOTUAM U BHYTPUCKBaXXUHHbIM paboTam (ICOTA), Npu3HaH yHLwmnm
nepunoanyeckum nigaHuem s Poccuum u CHI, ocselaowum TeMaTuky

HedTerasoBoro cepBuca.

XypHan aBnsieTcs reHepasnbHbIM
NH(POPMaLMOHHBIM MAPTHEPOM POCCUI-
CKoro otaeneHus Accoupmaumm cneum-

Coiled tubing

DH did not reach more than 3.3% (Fig. 11).

Experience of «Premium Port + Jackal»
technology application in Russian Federation

Opver the time, Russian oil and gas companies are
making more demands for technical and technological
aspects of MSF, where determinant factors became
number of stages, length of horizontal part of the well,
possibility to re-frac and open/close ports after well
put into production.

At the end of 2016, two wells completed at Russian
Federation with «Premium Port + Jackal> MSF
technology:

— Number of stages/ports without change of

BHA -20ea
— Proppant quantity without change of BHA — 1205 t
— Number of SO cleaned out without additional CT

run — 2 stages/ports
— Maximum frac stages per 24 hours — 6 stages/ports

This experience has shown the applicability and
cost-effectiveness of this technology, especially in the
well where a significant number of frac stages required,
possible water / gas breakthroughs, or wells that could
require re-frac in future.

aNINCTOB MO KONTIOOUHIOBbIM TEXHOMO-
rMSM U BHYTPUCKBAXKMHHbBIM paboTam
(ICoTA-Poccus), a TakXXe OCHOBHbIM
opraHu3aTopom exerogHon MexayHa-
POAHOW Hay4YHO-MPaKTUYECKOW KOHpe-
peHuMn «KonTioOMHIroBble TEXHONOTUN,
PI, BHYTPUCKBaXXMHHbIE PaboThbI» —
cTapenuwero B Poccum npodeccmoHanb-
Horo popyma Ans cneuuanmncTos co-
BpeMeHHOoro HedTerasoBoro cepeuca,
3aKa34MKOB BbICOKOTEXHONOTUYHbIX

AFLME EOTTEORAHT A
[ Ea vt

mn

HedbTecepBUCHbIX YCNYT 1 NPOM3BOAUTENEN COOTBETCTBY-
towero obopyaoBaHus. MporpaMmmMa TEXHUYECKUX CEKLIUIA
KOHepeHLMM TPaaMLMOHHO hoKycnpyeTcs Ha camblX

nepenoBbiX TEXHONOTUAX.

NHTepHeT-nopTan www.cttimes.org ctan ogHUM U3
CaMbIX U3BECTHbIX arperatopos MHMopMaLnmn B chep

BbICOKOTEXHONOMMYHOro HeTerasoBoro cepBuca.

XypHan «Bpems konTiobuHra. Bpems [PI1»
HSIEeTCA No NoAnucKe, NyTeM afpecHon pa
TNYECKN POACTBEHHBIX MEXAYHapo,
BbicTaBKax B Poccun, EBpone, A

bl

TECHNOLOGIES

Coiled tuhing
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Poccunckoe otpeneHme AccoLjmaum CneumanmucToB no
KONTIOOMHroBbIM TEXHOJIOFMAAM U BHY TPUCKBAa)KUHHbIM paboTam

HEKOMMep'-IECKOG MapTHEePCTBO «Ll,eH'rp pPa3BnNTNA
KONTIOOMHIroBbIX TEXHONOrM»

Russian Chapter of the Intervention and Coiled Tubing Association

Nonprofit Partnership Coiled Tubing Technologies
Development Center

. [CoTh &
POCCUMA @

KoHTakTHas nHdopmaums Contact information

MbnkeBcknn nepeynok, 5, ctpoeHune 1, opuc 224 5/1 Pyzhevsky lane, Suite 224

Mocksa 119017, Poccuitickas depepaums 119017 Moscow, Russian Federation

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

E-mail: info@icota-russia.ru E-mail: info@®icota-russia.ru

wwWw.icota-russia.ru



POCCHUA

Llenbio Accoumaumm cneumanncToB No KONTOOWUHIOBLIM TEXHOTOTUAM

W BHYTPUCKBaXUWHHbIM paboTaMm iBJiISeTcs pa3BUTUE BO3MOXHOCTEN A s
npodeccMoHanbHOro obLWEHNS CNELMannCTOB, akKKYMYJALMNS TEXHUYECKNX
3HaHMN, 0006LLEeHMe ONbiTa MPUMEHEHUA UHHOBALMOHHbIX TEXHONOMUIA,
CcoAencTBMEe BHEAPEHUIO HOBENLLUX Pa3paboTok B 061acTy KONTIOOMHIOBbIX
TEXHOJIOTUN U APYrUX CEFMEHTOB BbICOKOTEXHOIOMMYHOIO HedhTerasoBoro
cepBUca 1 cTaHZapToB 6e30MnacHOCTU NpoBefeHUsi padoT.

Poccuinckoe otaeneHme Accolmanunm CreLmanmcToB No KONTIOOMHIOBbLIM
TEXHOJIOrUSAM U BHYTPUCKBaXXUHHbIM paboTam (ICoTA-Poccus) sBnaeTcs
MHMOPMALMOHHOM CTPYKTYPOWN, AENCTBYIOLLEN B pamMmKkax Hekommepyeckoro
napTHepcTBa «LleHTp pa3BUTUS KONTIOOMHIOBbLIX TEXHOMOMMIA», U OCYLLECTBASET
CBOIO efiTENbHOCTb B COOTBETCTBUM ¢ CornalueHeM o COTPYyAHUYECTBE,
3aK/OYEHHbIM Mexay AccoLiMalmen cneLmanmcToB No KONTioOMHIOBbIM
TEXHOJIOrUSIM U BHYTPUCKBaXUHHbIM paboTtam (ICoTA) n Hekommepyeckum
NapTHepCcTBOM «LIeHTp pa3BUTUS KONTIOOMHIOBbLIX TEXHOMNOTUM».

3AABJIEHNE

Mpowy npuHATbL MeHs B YneHbl ICOTA-Poccus

damunusa HanuncaHue no-aHrunimnckmn

Nmsa HanuncaHue no-aHrMMMNcKn

OTyvecTBO

OpraHusaumsa/koMnaHusa/CTpykTypa

Lon>XxHocTb

ALpec 3neKTPOHHOM MOoYThI

TenedoH cnyxeGHbIN dakc

TenedoH MOOUIbHLIN

MoyToBbLIV agpec Ans CBA3U

LNaTta Moanuck

MoxanyncTa, oTnpaBbTe 3anNofNHEHHOE 3asBneHme no dakcy: +7 499 788 91 19
WnK ckaH 3assneHns Ha e-mail: info@icota-russia.ru

24 Ne 1 (059) Mapr/March 2017




X I V MEXAYHAPOLHAA
KOHOEPEHLIAA

OCBOEHME WWENb®A

POCCUWA U CHI -

www.rpi-conferences.com

; 1B8-19 masq,
\&\RP' 2 0 1 Mockea, «ban4yr KeMnUHCKW»

Y CYOAbBA WENb®OBLIX NPOEKTOB B YCNOBUAX HETATUBHOW
CNELMANBHBIN ®OKYC B 20171 LLEHOBOW KOHLHOHKTYPbI M 3ANAAHBIX CAHKUWA

b
Lg dud
- )4
HOBOE! Oca0erne Wenbds KiKHBEX, 2.5 roga cankuia onm JKOHOMHHECKME ¥ HODMATHEHO-
TexXHWHECKWA CEMMHAD dPKTHHECKHA W HediITera3oB0i oToacu MpAs0BLIE ACNEKT LI
aMpoecTHbDOBaHWE AANBHEEOCTOYHBX MOPER PQ - nepabig WTord OCEOEHWH MBCTOPOM LBHEHIA
CTROMTENBCTED W NepCnexTHELI WHMNOPTOIaMeLIEHKA, Ha Wenkde PO, Kak
IKCANYATAUMA HAIEMHBD W HRIDTETa3DHOCHOCTH ObopynoaaHue u AOCTHYL IKOHOMWLHECKDN
nogBeaHeEIX TpYGonposoaoE; MECTOROXAEHKH, TEXHONDIMYECKWE PRWEHWA FPMOEKTHEHOC T NENEKTOR
TEXHONOTHYECKHE BRISOERI ONkIT pEaNW3aLWKY NPOEKTOR AnA pean3auHy Wenblossx B COBPEMEHHLIX DOCCHACKMX
CEOAHAWHETD DU npebasmMil n nyTh HEPTEra30BkIK YCMOEUAX M CHUINTE
HX PELUEHMA ApoeKTOBE WL K

BEAYWEMY
MEFPOMPUATHAID
OTPALNA,
BEETOOHD
O ALY
A NG ek e
NAD «MAINPOM::

ABTOPWTETHBIX
CNMWKEPOB
JKONEFTOB

BEAYLLMX
WrPoOKoB

OTPALCTH

D +7(495)502 5433;+7(495) 778 (@ Konstantinova.Elena@rpi-incru () www.rpi-conferences.com




S
s
—
S
3
=
%
83|
I

BBeaenue

TTocinegHue HECKOIBKO JIET
HedTErazonoOpIBAIOINE KOMIIAHUU
B OOJIBIIOM KOJIUYECTBE POBOJAAT
MHOTOCTAaUHHBIE TUIPOPA3PHIBLI IVIACTA
(MI'PIT) B CKBa>KMHAX C TOPU3OHTAIbHBIM
3aKaH4YUBaHUEM. CO BDEMEHEM MHOTHE
CKBaKHHBI TPEOYIOT TOBTOPHOM
CTUMYJISILIUU B CBSI3U CO CHUYKEHUEM
Je6UTOB. M 371€Ch BCTAET OCTPO BONPOC
O IPOBEIEHNU NOBTOPHBIX I'PIT 1
BBIOOPE TEXHOJIOTUI, KOTOPBIE ITO3BOJIAT
MIPOBOAUTH 3TO 3(P(PEKTUBHO, OBICTPO U
MEHEE 3aTPATHO JIJIS 3AKA34YHKA.

Texymuil poHA CKBA’KHUH, HA KOTOPBIX
nposoauics MI'PIT, TpedyeT oco60ro
NOJAXOAA B C/Iy4ae IOBTOPHOTO I'PI],

TAK KaK HEOOXOAUMO NIPOBOAUTH
CENEKTUBHYIO CTUMYJIALIAIO UMEHHO TEX
MHTEPBAJIOB, HA KOTOPBIX HOBTOPHBIHN
I'PIT 6ymeT appexTuseH. I'ne TpedyeTcsa
TOYEYHAS CTUMYJIALUA C BO3MOXKXHOCTBIO
U30JALIMYU HECTUMYJIUPYEMBIX ITEP(POPUPYEMBIX
WHTEPBAJIOB.

TexnHosoruu no MI'PIT Tak e mHUpOKO
IIPUMEHSAIOTCS B KOMIIaHUN OAO «CnaBHedTH-
MeruonHedTeras» 1 HEOGXOJUMOCTD B
nposegeHuu NoBTopHbIX I'PIT cTonT HE MEeHee
oCTpo. B cBsA3U € 3TUM «Cl1aBHEPTD>
1 000 «<EBC» coBmecTHO ¢ «NCS Multistage
Unlimited» B 2016 rogy mpoBeIy OIBITHO-
npoMbIIIEHHBIE Pa60THI (OITP) O TEXHONOT NN
noBTOPHOTO I'PIT «SpotFrac» Ha CKBAXKMHAX
JEUCTBYIOMEro (POHIA.

O61mas uH(pOPMAITHS O TEXHOJIOTHH
«SpotFrac»

Cucrema «SpotFrac» ABJIseTCa SKCKIIO3UBHOM
paszpaboTroi «<NCS Multistage Unlimited»
(O(pHULIATBHBIM JUCTPUOBIOTOPOM KOTOPOT'O B
Poccurickoit @enepanuu asiasgetTcas OO0 «EBC»).
DTO OBICTPBIA U SKOHOMUYHBII CITIOCOO
BOCCTAHOBUTB JEOUT CKBAKHHBI TyTEM
noBTOPHOIO I'PIT HENNPOU3BOAUTENBHBIX
Y4aCTKOB U JOOABJIEHHUEM HOBBIX cTaaui ['PI1,
rae Heooxoaumo. CriymenHad Ha HKT cucrema
MOXKET NEPHOPUPOBATH, U3OIUPOBATh U
CTUMYIHPOBATb HECKOJIBKO HHTEPBAJIOB 34 OJHY
CITyCKO-TIOZ/bEMHYIO OIIEPALTHIO.

KiaroueBble XapaKTePHUCTHKH:
* JJo6aBI€EHUE HOBBIX UHTEPBAJIOB JJ15
I'PIT nocpencrsom nnposenenus I'TINT
(TUAPONECKOCTPYUHAA TEPPOPALUSL).
* ToueuyHasd MOJa4Ya MUHUMU3HUPYET PACXO]
JKHUJIKOCTU U TPEOYEMYIO CKOPOCTb 3d4KAYKU.
* YCTPOMCTBA OTKJIOHEHUS IIOTOKA HE HYKHBL.
* YTOOBI YCTAHOBUTL/CHATD ITAKEP U CMEHUTD
pexumsbl nepdopanuu u I'PIT, HeoOXOAUMO
TOJIBKO OAHO JBHxkeHue HKT BBepX/BHUS.
* He Hy>XHO C6paCBIBATH MJIM IPOKAYHBATD IIAPHI.
e CucremMa BbIPABHUBAHUA 1ABJICHUA
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[IpOrpeCCUBHBIN OITBIT
IIPOBE/ICHUS CEJICKTUBHOI'O
HOBTOpPHOI'O I'PI1 11O

TEXHOJIOTUU «SpotFrac»

Progressive Experience
for Selective Re-fracturing
with SpotFrac Technology

A.B. BAIPAMOB, A.H. MBIPKO, ®.B. BEJIAEB, I.B. MUHJEPOB, 000 <EBC>;
C.A. WJIBUYEB, A.C. BOJIKOB, OAO «CiaBuedTh-Meruonunedreras»

A.BAIRAMOYV, A. MYRKO, F. BELYAEYV, D. MINDEROV, EWS;
A. ILICHEV, A.VOLKOYVY, Slavneft-Megionneftegaz

Introduction

In the last few year oil and gas production companies
perform big amount of multistage fracturing operations
in horizontal wells. With time, most of the wells required
repeated stimulation due to decrease of production. And
here the question arises for refracturing operations and
selection technology which will be efficient, quick and
less expensive for the client.

Current well stock, in which the MSF was performed
(Multistage fracturing), require a special approach in
case of re-fracturing, since it is necessary to selectively
stimulate precisely the intervals, in which re-fracturing
will be effective. Where pin point stimulation with
possibility isolation is required, one does not stimulate
perforated intervals.

MSF technology is also widely used in Public
Company "Slavneft-Megionneftegas"and the
necessity re-fracturing operations is not less acute.

In 2016 due to this Public Company "Slavneft-
Megionneftegas" and "EWS" LLC together with «NCS
Multistage unlimited» conducted pilot projects of re-
fracturing the existing wells by «SpotFrac» technology.

General information about «SpotFrac»
Technology

«SpotFrac» system is an exclusive development of
«NCS Multistage Unlimited» (the official distributor
in Russian Federation is "EWS" LLC). This is a quick
and economically profitable way to restore the well
production by re-fracturing ineffective intervals and
adding new frac stages where it is required. Run on
tubing, system can perforate, stimulate and isolate several
intervals though one round-trip operation.

Key Features:

* Adding new intervals for fracturing by performing SJP
(sand jet perforation).

* Spot feeding minimizes the flow rate and the required
rate of injection.

* No need in any tool for flow diversion

« To set/ unset the packer and change perforating/frac



COOCTBEHHOU Pa3pabOTKHU [IJIs1 IETKOU
pacIiakepoOBKH MHCTPYMEHTA.

e [my6brHA MHCTPYMEHTA KOPPEIUPYETCS
IIPY IOMOIIY YHUKAJIBHOT'O HEPA3'bEMHOT'O
JIOKATOpA MY(PT.

o I'UApPaBINYCCKUI JIEPKATEb CTAOMIU3UPYET
BEPXHIOIO YACTh KOMITOHOBKHU BO BPEMSI pa6OTHI.

IIpuHIUII PAGOTHI

J17151 TOBTOPHO CTUMYJ/IAILIUHN CYIIECTBYIOMINX
nepOOPHUPOBAHHBIX YYACTKOB UJINM OTKPBITBIX
noptoB MI'PIT uzonupymoomas 94aCTb KOMIIOHOBKU
PAa3MEIACTCS TAKUM OOPA30M, UTOOBI OXBATUTH
BCIO 30HY nepgopanuu. [Tocie nocagku
IIAKePa IIPOUCXOAUT OTKPbITHE ITOPTA I'PIT
Ha MHCTPyMeHTE. [Tociie TOTHOU U30IALINHT
00pabaTHIBAEMOT'O YUACTKA TPOU3BOAUTCS ['PIT
no HKT. ITocie 3aBepmenus I'PI1 nBrxeHUEM
HKT BBepx BbIpaBHUBAETCA JaBiaeHue B HKT
1 HUKe nakepa, nopt I'PIT 3akpeiBaeTcs, U
MAKEP BO3BPAIIAETCA B UCXOAHOE IIOJIOKEHHUE.
Janee KOMIIOHOBKA «SpotFrac» nepemeraercs
Ha CJIEAYIOMUN yYaCTOK, KOTOPBIM HYKHO
NPOCTUMYJIHUPOBATh.

OCOGEHHOCTH TEXHOJIOTHH

B ornmnane oT XUMHUYECKOIr'o
MNOTOKOOTKJIOHUTEJIS, MEXAHUYECKAA U3ONALUA
MO3BOJISET OBITh YBEPEHHBIM B TOUEYHOU
CTUMYJISALIUU ONIPENEIEHHOTO UHTEPBAA. JIETKO
U OBICTPO MOYKHO IOOABUTDH HOBBIE YUACTKH,
HUCNONb3ys NaTPyOoK A1 I'TII. C moMonibio
KOMIIOHOBKH «SpOtFrac», pacIioj0KeHHON Ha
HEOOXOIMMOM YIACTKE, IO TOT'O KAK YCTAHOBJIEH
HAaKEP, A0pa3uBHAsI CMECh ITpoKadusaeTcs no HKT
yepes coria i nepgopanyn. OOBIYHO YXOIUT
oT 8 10 12 munyT ng npopesxu OK, nemenTa
U [TOPOJBL. 34TEM ITAKEDP YCTAHABIUBAETCSA JIJIA
M30JIAMN YY4aCTKA U npoussoanTtca I'PIT rak xe,
K4K M IIPU PECTUMYIIALIMU JEUCTBYIOINX 30H.

IIocTaBa€eHHasd 3a4a49a

Jns nposegeHus padboT 1o nosTopHOoMYy I'PIT
OBbLIM OTOOPAHBI 2 KAHJUJATA — CKBAXKMHA No 1
U CKBaxHHA Ne 2. Ha KOTOpbIX ['PIT 661111
nposejeHbl B 2014 rogy, HO, HECMOTPS HA
CHMIKEHUE JEOUTOB, UMEJIN XOPOUIUA ITOTEHIAAIT
JUIA TIOTYYEHUA JOTIOTHUTEIBHOM TOOBIYN.
O6€ CKBAKUHBI ObUIA N3HAYAIbHO 3aKOHYEHDI
C maposeIMu My Tamu I'PIT u TpedoBann
IIOAT'OTOBKH JJIS1 CITYCKA KOMIIOHOBKU «SpoOtFrac».
1711 TOATOTOBKM CKBAKWHBI K IIPOBEJEHUIO
PaboT OBLI BBIITOJIHEH KOMIIJIEKC MEPOIIPUATHI
cunamu 6puraasl FTHKT (ckBakuHa Ne 1) u
opurael KPC (ckBakrHa Ne 2). BplyIy BBIIIOJTHEHBI
PabOTHI IO OYUCTKE U NTAOJIOHUPOBAHUIO CTBOJIA
CKBAXKHHBI IIpU noMmouu 6puraasl THKT u
KOMILJIEKC paboT 1o (ppesepoBaHnio mydt I'PIT
Y MIA6JIOHMPOBAHUIO CTBOJIA CKBAKHUHEI IIPH
nnomomu 6puraael KPC.

B ckBaxxrHe Ne 1 GBI BBIIIOJIHEHBI 3 CITYCKO-

MO/TbEMHBIE OIIEPAIIUHN UHCTPYMEHTA B CKBAXKUHY. }

Pucynox 1 - Ilnanupyemsie unmepeanst Onsl
noemopnozo I'PII 6 cxeadicune Ne 1

Figure 1 — Planning zones for refracturing
in well Ne1

modes you need only one motion tubing up / down.

* No need to drop orpump balls.

* Pressure equalization system of proprietary design for
easy release of packer.

» The depth of the tool is correlated with a help of unique
one-piece collar locator.

» Hydraulic holder stabilizes the upper part of the
assembly during operation.

Operations

For re-stimulation of existing perforated intervals or
open ports MSF completion, isolating part of the assembly
is positioned, so it could cover the perforated area. After
setting the packer, frac port on the tool will open up.
When the interval is isolated, fracturing is performed
down the tubing. When frac is done, moving tubing up
equalizes pressure, closes frac ports, and returns packer
to its original position. Then, the «SpotFrac» assembly is
moved to the next zone, which needs to be stimulated.

Features of technology

Unlike chemical flow diverters, mechanical insulation
helps to ensure a spot stimulation of certain interval. New
zones could be added easily and quickly using sub for
SJP. With «SpotFrac», assembly positioned at the desired
interval, before the packer is set, the abrasive mixture
should be pumped through tubing perforating through
nozzles. It usually takes 8 to 12 minutes to cut the casing,
cement and rock. Then the packer is set to isolate the
section and fracturing is performed the same way as the
re-stimulation intervals.

The objective

For the operation of re-fracturing, 2 candidate wells
have been selected - Nel and Ne2, on which in 2014 MSF
had been done, but in spite of decrease of production,
there was a good potential for additional prodiction. Both
wells were completed with ball drop completion and it
was required primarily to prepare well for «SpotFrac»
operations. To prepare well for performing works, a
complex of operations was carried out by CT fleet
(well Nel) and workover team (well Ne2). CT fleet has
carried out clea nout and reaming of the wellbore,
Workover team performed milling of the frac sleeves and
reaming of the wellbore.

On well Nel-3 round trips of the tool were performed. }
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During every trip, SJP was

performed, followed by fracturing.
On well Ne2 through one

round trip of «<SpotFrac» tool on

tubing, Workover team has carried

out successively 3 stages of SJP

f followed by fracturing.

p Like when performing works on

b well Nel, isolation of intervals was

i produced by sealing elements of

B Time [usn)

Pucynox 2 — IIpoeeodenue I'IIIl nepeozo unmepeana

Ha cxeaxcune Ne 1

Figure 2 — Sand-jet perforation first zone on well Nel

Taoauua 1 — Pa6ouue napamempot I'PII na ckeasxcune Ne 1
Table 1 — Working fracturing parameters on well Nol

! £ P b «SpotFrac» tool.
Results and Conclusions
Re-stimulation of wells Nel
and Ne2 using re-frac technology
«SpotFrac» allowed to greatly
increase average daily production
rate of wells. The application
of new technologies, as well

Maxc. pacxog cMecH, | Cpepamee gasnenue [PII, as successful performing of
Bl .
Ne crazuu/ b e B OGbeM NPOMNaKTa, T re-fracturing works allowed to
stage Max mixture rate Average frac pressure, Volume of proppant, tn . .
m*/min s carry out operations in wells
30 270 o8 with complicated design and
2 30 320 24,6 geologic specifications. The main
3 3,0 276 25

Ipu kazxaor CITO 6puta nposeeHa I'TITT
c rioceayommum nposeaeHueM I'PI1

B ckBaxkune Ne 2 32 ogny CIIO
UHCTpyMeHTA «SpotFrac» na HKT
6puraiort KPC 6b1711 BBITTOJIHECHBI
rnociaeaoBareabHo 3 ctaauu I'TIT
c nocnenyomuMm I'PIT.

Pe3yasTaT M BBIBOJBI

IToBTOpHAS CTUMYJIALUSA B
CKBaXMHAX Ne 1 1 Ne 2 ¢ IpuMeHeHHeEM
TEXHOJIOI'UH IMOBTOPHOro I'PIT
«SpotFrac» T03BOIN/IA 3HAYUTETBHO
YBEJIMYUTD CPEAHECYTOUHBIN JIEONUT
CKBAXUH U IIPUBJICYEHHE B PA3PAOOTKY
JIONIOJTHUTEIbHBIX UHTEPBAJIOB
HEPTEHACBIIEHHBIX IPOIIACTKOB, HE
3aI€HCTBOBAHHBIX PaHEE. A IPUMEHEHUE
HOBBIX TEXHOJIOTUI ITIO3BOJIUIIO TPOBECTHU
OIIEPALINU B CKBAKMHAX CO CJIIOKHOM
KOHCTPYKIIUEN U I€ONIOTO-TEXHUYECKUMU
YCJIOBUAMU. OCHOBHBIM ACIIEKTOM JJAHHOM
TEXHOJIOTHH SIBJISIETCS YBETUUYECHUE
BPEMEHU IKCIUTYATALIUN U CKBAXKUHEI,

4 TAKXKE YBEJIMYEHHUE KOI(PPUILTUEHTA
HEPTEOTAAYH IIACTA.

Pe3ynbTaThl IPOBEACHUS JAHHBIX
CKBA’KHMHO-OIIEPALUI [IO3BOJIAIOT
TOBOPUTD O BBIXOJIE HA HOBBI
YPOBEHD HAIIPABJICHHOI'O/TOYEYHOI'O
noBTOPHOIO I'PIT, 9TO ITO3BOIUT B
Oy yIIEM «BOCCTAHOBUTB» YPOBEHD
JIOOBIYU B CKBAKUHAX, HA KOTOPBIX B
MOCJIEAHUE HECKOJIBKO JIET IPOBOJUIUCH
MHoOroctagutiabie I'PIT.
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Pucynox 3 - IIpoeedenue I'PII nepeozo unmepaana
Ha ckeadicune Ne 1
Figure 3 — Fracturing first zone on well Nl

Taonuya 2 — Pabouue napamnempot I'PIT na cxeaxcune Ne 2
Table 2 - Working fracturing parameters on well Ne2

Makc. X MECH.
Ne cragun/ e Ilj\;;M?I/:IL-IC o Cpepuee H;BBECHHC U O6bEM IPONMAHTA, T
stage Max mixtu.re rate Average frac pressure, atm Volume of proppant, tn
m?/min
2,1 220 11,2
2 2,1 250 14
3 2,1 235 14

aspect of this technology is to increase the operating
time of well, as well as increase oil recovery factor by
involving additional intervals of oil-filled reservoirs not
previously involved.

The results of these well operations suggests a new
level of directional / spot re-fracturing and will allow
to "restore” production levels in wells, where in the last
few years multi-stage fracturing was carried out.
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«Hedr1r M raz YKpamHbin
"Oil and Gas of Ukraine"

JKEMECAYHBIA AaHAJIUTUYECKUH OTYET

«HedTb 1 ra3 YKpauHbI» U €KCHEETbHBIN

«HedTeraszoBbli OI0JLIETEHB» — ITO
npoekThl «<Hbio(onk HKL», KOTOPBII OKA3bIBAET
MAapKETUHIOBBIE, TH(POPMALITUOHHBIE U
KOHCY/IBTAIJMOHHBIE YCIYTU. MBI OCYIIECTBUIN
6oee 30 yIauHbIX IPOEKTOB MO PA3BUTHIO U
MOJIEPHU3ALINH YKPAUHCKUX JTOOBIBAIOIINX
KOMMNAHUI. barogapsa Halmmm peKOMEHIATUAM
0oJ1ee 1eCATKA TOI-MEHE/IPKEPOB HAIIIU HOBYIO
pPaboTy HA YKPAUHCKOM PBIHKE.

YuTaTeny HAlUuX U3JAHHUI — 3TO
PYKOBOAUTEIN, TOII-MEHEIKEPHI, CIIELTNATHNCTHI
KOMIIAHUI, 3aMHTEPECOBAHHBIX B pA0OTE
C BEIYIIIUMHU UT'POKAMHU HEPTEra30BOT'O
PBIHKA; ONBITHBIE TEXHUYECKUE CTIELTUATHUCTHI
JIOOBIBAIOIINX U CEPBUCHBIX KOMITAHU;
BBICIIINE YYEOHBIE 3ABEJICHUS, KOTOPBIE TOTOBAT
CHEUATNICTOB JIJIs1 HE(PTETA30BOI'0O CEKTOPA,;
TrOCYAAPCTBEHHBIE U YACTHBIE KOMIIAHUH
HEPTEra30BOTO PBIHKA, HAYYHO-UCCJIEJOBATENbCKUE
UHCTUTYTEL IOPUJUYECKHUE U I T-KOMITAaHUN.

[IpruHOUNOBI PEAAKITMOHHONU OJTUTUKH —
OTKDPBITOCTD K JUAJIOTY U OO bEKTHBHOCTb.
EsxeMeCcaIHBIN aHATHTHIeCKuI oTyeT <Hed1h
M Ira3 YKpaHuHBD [TYOJIHUKYET MHEHUS 3aPYOEIKHBIX
U YKPAUHCKUX 9KCIIEPTOB HEPTErA30BOI'O PHIHKA
B (pOopMaTE UHTEPBBIO, AHATUTUYECKUX CTATEN U
JIOKJIAJIOB O IIPUMEHAEMBIX TEXHOJIOTUAX. Homep
BKJIIOYAET B c€0s1 0630p HOBOCTEN HE(PTETA30BOIO
PBIHKA 32 HEJEITIO, KJIIOUEBBIE COOBITUSA 3APYOEKHOIO
3HEPIOPBIHKA, IPOIHO3bI U CTATUCTUYECKUE OTUETHI
HEPTEra30BOI'O PHIHKA, BKJIIOYAA 0630D MOKA3ATEIEA
JO6bIYH, (POTOOTUETHI BAXKHBIX HE(PTEra30BbIX
KOH(PEPEHIIUN M AHOHCHI OYAYIIIUX MEPOIIPUATUIL

E:xeHenenpHbIi <HedTera3oBbiii OI0O/LUICTEHDb> —
3TO KJIIOYEBAA CTAThA C 0630POM CAMBIX BA’KHBIX
COOBITHH 32 HEJICIIO, ITIOI00PKA HOBOCTEH U3
Pa3IMYHBIX MTHPOPMATEHTCTB CO CCBIKOM HA
IIEPBOUCTOYHUK, 4 TAKXKE UHTEPECHAS UH(POrpadrKa
U CTATUCTUKA.

E>xeMeCAYHBIN aHAIUTUYECKU oTueT «HedpTh
U a3 YKPAMHBI> BBIXOJUT OAWH PA3 B MECALI,
exeHee/IbHbIN «HedTera3osbii 6101/1I€TCHb>
BBIXOJJUT I10 BOCKPECEHBAM. PacripocTpaHaioTca
MU3aHUS PACCBUIKOM ITOAITMCYUKAM IO JIEKTPOHHOI
noure B popmare pdf.

MBI IPUBETCTBYEM TEMATUYECKUE ITYOJIUKALINH,
KOTOPBIE OTBEYAIOT HA AKTYaJIbHBIE JIJI
He@TEra3oBON OTPACIIM BOIIPOCHI U OTKPBITHI JIJIA
coTpygHU4YeCTBa!

he monthly analytical

report "Oil and

Gas of Ukraine"
and the weekly "Oil and
Gas Bulletin" are the
projects by Newfolk Oil
and Gas Consulting Center
that renders marketing,
information and consulting
services. We completed
more than 30 successful
projects for the development
and modernization of
the Ukrainian producing
companies. Our
recommendations provided
more than a dozen of top
managers with the opportunity to find a new job in the
Ukrainian market.

Among our readers are managers, top-managers
and experts of companies that hold an interest in
cooperating with the leading players of the oil and gas
market; experienced technicians of producing and
service companies; educational institutions that train
specialists for the oil and gas sector; oil and gas public
and private companies, research institutes, law firms
and IT companies.

Editorial policy principles are as follows: dialogue-
openness and objectivity. The monthly analytical
report "Oil and Gas of Ukraine" publishes the
opinions of foreign and Ukrainian experts of the oil
and gas market in an interview format, think pieces
and analytical reports on the technologies applied. Our
publications contain a weekly review of the oil and
gas market news, the key events of the foreign energy
market, forecasts and statistical reports of the oil and
gas market, including production performance review,
photo reports of important oil and gas conferences
and announcements of the upcoming events.

The weekly "Oil and Gas Bulletin" is a key article
reviewing the most important events of the week,
selecting news from different news agencies as referred
to the fountainhead, as well as attractive infographics
and statistics.

The monthly analytical report "Oil and Gas of
Ukraine" appears once a month, "Oil and Gas Bulletin"
comes out on Sundays. Publications are sent to
subscribers by email in pdf format.

We encourage the themed issues that answer
relevant to the oil and gas industry questions and are
open for further cooperation!

TECHNOLOGIES / OUR SPECIAL GUEST

Cysancenuem,
Anopeti 3axpesckuii,
2enepanvrbili oupexmop Horogponrx HKL]

Sincerely yours,
Andrey Zakrevskiy,
Newfolk Oil and Gas Consulting Center Director General
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OnbIT NPMMEeHEeHUA KoMnanvuem «Permon»
KONTIOOMHIroBbIX TEXHOJNOIMMA ANs
MHTeHcnhmkaumm [oGbIuM.
06G30p n MeToaONOIrUA
Company'’s Experience of Applying Coiled
Tubing Technologies to Well Stimulation.
Overview and Methodology

A.A. MOCKBUTHUH, kaHZHU AT (PH3HUKO-MATEMATHICCKHX HAYK, 3aMECTUTE/Ib HA9ATbHUKA

IIPOEKTHO-TEXHOJIOIHIECKOrO oTAeaa 000 Pernon»

A.MOSKVITIN, Candidate of Physical and Mathematical Sciences, Deputy head of Design and technology department, Region LLC

Haubonee wuporo npumenaemotl
MexHoN02Uel UHmMeHCUPUKaLuL 000bI1LL
Y271e8000P0008 B0 BCEM MUPE ABNACTNC
nposeoerie Kuca0mmoti 00PaAdoOmKu niacmd.
TIpu nposederui Kica0mmoutx 06pabomorx
naacma wupoxoe pacnpocmparierue
NOMYUUNO NPUMEHEHIUE KOJUNIOOUHLOBLX
ycmarosork. Icnons306arie 2ubKoll HacoOCHO-
Komnpeccoproti mpyoo. (THKT) no3zeonsem
obecneuums 3PPHeKmuUeHoe pasmeu,erHue
KUCTIOMHBLX COCMABOE 8 HenoCHeoCmeeHoll
onusocmiu 0m nepPoParUOHHbLX KAHAL08,

a maxice OCYuecmeunto CeLeKmueHoe
8030€11CmEUe Ha BblOCICHHbBLe 20PUSOHINDL

8 CyHae COBMECMMHOLL IKCHILYAMAUULL NILACITNOE
C pasaurnsimu GUALIMPAUUOHHO-eMIKOCITIHBIMU
XapaxmepucmuKamul.

MeTopgonorusi NOAroToBKU U NpoBeaeHUs
paboT no KucnoTHon obpaboTKe Nnacra
C NpUMeHeHuEeM KONTIOOUHra

AHaIII/ISI/IpYH OIIBIT BEAYIIUX CCPBUCHDBIX

KOMIIAHUH B HE(PTEra30BOIM OTPSICIN, MOXKHO CAENATh
BBIBO/I, YTO JJI1 YCIIEIITHOI'O BBIIIOJIHEHN A KUCJIOTHOM

06pPabOTKHU MJIACTA C IIEIBIO UHTECHCU(PUKATIITUHN
IIPUTOKA YITIEBOJOPOIOB B CKBAXKUHY IIPEK/IC BCET'O

HCO6XO,HI/IMO ONPCAC/IUTD TUII ITIOBPCKACHU A I1J1aCTa

MMEHHO 11€JI€BON CKBAKUHBI, /]AJIe€ PA3PAO6OTATH
pELEnTyPY COCTABOB /IJIsI PACTBOPEHUS 3TOT'O
TOBPEXCHUS U TEXHOJIOTHUIO TPOBECHUS PAOOTHL.

OnpeneeHHue THIIA IOBPEKACHH A ILJIACTA

Ha HaganpHOM 3TaIie MO/I'OTOBKHU IIJIAHA
paboT HEOOXOAMMO BBIICHUTD IPUYHHY
HEYIOBICTBOPHUTEIBHOM PA6OTHI CKBA’KHHBL
17151 TOrO IPOBOINTCS COOP M AHAIN3 JJAHHBIX
10 CKBAKMHE-KAH/IU/IATY, 4 TAKKE IT0 COCETHUM
CKB)KMHAM H4 3TOM MECTOPOXIACHU.

Ha 3Tare c60opa v aHA/IN3a TAHHBIX 10 CKBAKITHE
BBITTOJIHSICTCS:
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Matrix acidizing is the most widely
used well stimulation technology
worldwide Coiled tubing units
gained widespread currency
when doing acid treatment.

Using coiled tubing (CT) enables
effective placement of acid blends
in proximity to perforations and
carrying out a selective treatment
of the target intervals in case of

a simultaneous operation of the
production intervals with different
reservoir properties.

Methodology for Preparation and Handling
Acid Treatment Using Coiled Tubing

When analyzing the experience of the leading
service oil and gas companies, it can be concluded
that for the successful implementation of acid
treatment to enhance hydrocarbon inflow into the
well, first of all, one is required to: Identify the type of
formation damage of the target well, further design
handling technology and acid mixture with additives
to dissolve the damage.

Determining the Type of Formation Damage
At the initial stage of operation plan preparation,

one is required to determine the cause of

unsatisfactory well performance. For this purpose,
data acquisition and analysis on the well candidate
and neighboring wells is to be done.

Unavoidable steps at this stage:

« analysis of well drilling process;

« analysis of logging data in the openhole, analysis of
logging data interpretation results, including table
of layers analysis;

* re-interpretation of logging data in open hole,
calculating the porosity, permeability, water
saturation, picking target intervals, picking water-



* AHAJIN3 XO[a OyPEHUS CKBAKUHBI;

e aHau3 JaHHBIX [YIC B OTKPBITOM CTBOIJIE,
pesynbraroB unrepnperanuu I'MC, B TOM yucie
aHaJIU3 TAOJIUIIBI IJTACTOB,

e iepenHTepnpeTanua faHHbix [MC B
OTKPBITOM CTBOJIE, BLIYUCJICHUE IIOPUCTOCTH,
IIPOHULIAEMOCTH, BOJOHACHIIIEHHOCTH,
BBIJICJICHUE LIEJIEBBIX UHTEPBAJIOB, BbIJC/ICHUE
BOJOHACHIIIEHHBIX TOPU3OHTOB;

* iepenHTepnperanud gaHubix F'MC u IINC,
IIPOBEAEHHBIX HA 3TAIIE KCIUIYATAL MU CKBAXKUHBI,

* QHAJIM3 JAHHBIX 10 MECTOPOXKIEHUIO.

ClelyeT OTMETHUTB, UTO 106 TEXHOJIOTUUIECKAA
onepanus B CKBAXXKUHE (OypeHHE, IEMEHTHPOBAHHE,
nepdopanus, IKCIIyaTallus, PEMOHT,
WHTEHCU(PUKALNA) IOTEHIIUAJIBHO BBICTYIIAET
MIPUYUHOM ITIOBPEXKAECHUA.

PaccMoTpuM OCHOBHBIE MEXAHU3MBbI
BO3HUKHOBEHUS IIOBPEXKACHUI IIPU TAKUX
onepanuax, Kak OypeHue U IIEMEHTUPOBAHHUE.
OUIBTPAT PACTBOPA MOXKET IIPUBOAUTD:

* K OOPa30BAHHIO IOJIUMEPHOU KOPKHU (CM. pUC. 1 1
pasgen dIpoMBIBKA HHTEPBAIA HEPHOPALTUU
1 KOJIOHHBI HKT NIEHHBIM PACTBOPOM»);

* K U3BMEHEHUIO CMAYMBAEMOCTH IIOPO/BI,

* K HA0YXAHHIO U AUCTIEPTUPOBAHUIO IVINH;

* K MUI'DALUU TOHKHUX YACTHULL JUCIIEPIUPOBAHHON
IIOPO/JBL.

Kpowme Toro, TBepaas pasa pacTBOPA BBI3BIBAET
NPOHUKHOBEHUE U 3AKYIIOPKY ITOPOBBIX KAHAJIOB
Y CUCTEMBI ECTECTBEHHBIX TPEIIUH YACTUIIAMU
YTKETUTEINA (HAIIPUMED: OAPUT, MPAMOPHAS
KPOIIKA), IJIAMA, KOJIbMATUPYIOMUX AT€HTOB
(HamIpuMep: OPraHUYECKUE MATEPHUATIBI, MPAMOPHAS
KPOIIKA) (CM. pa3zein «/1eaMyIbrupyonun pacTsop
JUISI THBEPTOPHOM HE(PTEIMYIIbCUN»), YACTUL],
LIEMEHTA.

IpOHMKHOBEHME 6YPOBOI'O UJIU LIEMEHTHOT'O
pPacTBOpPA KAK €IMHOIM CUCTEMBI B ILJIACT SABIAECTCA
CEPBE3HBIM ITOBPEXKAECHHUEM IIACTA U MOXET
noTpedoBars 605€€ 1I1yO6OKOIo BO3JEUCTBUS,
TAKOI'O KaK I'M/IPABJIMYECKUI PA3PBIB IUIACTA UIH
MHOTI'OCTAaUMHOM OO6pAOOTKH C HECKOJIBKUMU
LUKJIAMM YJAJIEHUA PA3JIMYHBIX BUZOB
IOBPEXACHU.

IIpy MIaHUPOBAHUH IIPOBEJIEHUA TAKUX PAOOT,
Kak niepdopanud u KPC, ciegyer IOMHUTD, 9TO
KUJIKOCTD nnepgopanmn/KPC 10/5kHAa 6BITh
COBMECTHMA C IOPOAOH U INIACTOBBIMU (DIIONLAMU
Y BO3MOKHBIM (PUJIBTPATOM OyPOBOI'O MJIN
LIEMEHTHOI'O PACTBOPA.

KuHcay pacipOCTPAHEHHBIX IIOBPEKICHHUH,

0O0YCJIOBJIEHHBIX KHIKOCTHIO Tepdopamum/

KPC, oTHOCATCA:

* 06pa30BaHME ITOJMMEPHOM KOPKH (pUC. 1);

* U3MEHEHUE CMAYUBAEMOCTHU IIOPOABI;

* HaOyXaHUE U JUCIICPIUPOBAHUE IJINH;

* MUI'DALUsS TOHKUX YACTHLL JUCIIEPIrUPOBAHHOMN
IIOPO/ABY; }

saturated horizons;

* re-interpretation of logging data and well testing
data conducted at the stage of well operation;

« field data analysis.

It should be noted that any operation in a well
(drilling, cementing, perforation, production,
well workover, stimulation) can cause a potential
formation damage.

Let us consider the basic mechanisms of damage
while drilling and cementing. Drilling mud and
cement filtrate may result in:

« formation of a polymer cake (see Fig. 1. and p.
Washing-out perforation interval and tubing with
foam solution);

» changing in rock wettability;

* clay swelling and dispersion;

 migration of dispersed rock fine particles.

Pucynox 1 - O0-
pa3sey oezpaou-
poeasweii noau-
MePHOU nienKu
HA OCHOGBE KCaH-
mana

Figure 1 -

A sample of the
degraded poly-
mer xanthan film

Moreover, the penetration of the solid phase causes
plugging of the pore channels and the system of
natural fractures by weighting agent particles (e.g.
barite, marble chips), slurry, bridging agents (e.g.
organic materials, marble chips) (see p. Demulsifying
solution for the inverter oil-in-water emulsion),
cement particles.

Penetration of drilling mud or cement mortar as a
whole system into a reservoir is a severe damage and
may require a deeper treatment such as hydraulic
fracturing or multi-stage treatment with several cycles
of removing various kinds of damage.

When planning operations such as perforation
and well workover it should be kept in mind that
perforation fluid/well workover fluid should be
consistent with the rock, formation fluids and
possible filtrate of drilling mud or cement mortar.

Among the widespread damage caused by

perforation fluid/ well workover fluid are:

« formation of a polymer crust (see Fig. 1);

* changing in rock wettability;

* clay swelling and dispersion;

» migration of dispersed rock fine particles;

« formation of emulsions with formation fluids and
filtrate of drilling mud or cement mortar (see Fig.2
and p. Demulsifying solution for the inverter oil-in-

water emulsion); }
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* 0OpPa30BAHME SMYJIbCUH C INIACTOBBIMUA
dmongaMu U (PUIBTPATOM OYPOBOTO U/HUIH
LEMEHTHOI'O PACTBOPOB (CM. PUC. 2 U1 pa3Jel
«/1€eaMYJIbIUPYIOIIUI PACTBOP [JIs1 UHBEPTOPHOU
HEPTEIMYIBCUNY);

* 00pPa30BAHNE HEPACTBOPHUMBIX OCAJKOB (CM.
pasgen JIpoMbIBKA MHTEPBAIA NEPHOPALTUN U
KkonoHHBI HKT NEHHBIM PACTBOPOM»);

* IPOHUKHOBEHUE U 3AKyNIOPKA MTOPOBBIX KAHAJIOB
U CUCTEMBI ECTECTBEHHBIX TPEIIWH YaCTULIAMH,
KOTOPBIE NPUBHECEHBI B CKBAXKUHY C IOBEPXHOCTU.

Jna npeaynpeskIeHHus JBYX IIOCAETHUX
BH/IOB IMIOBPEKICHU M HEOOXOIHMO
IIPOH3BOAHTE KOHTPOJIb PEAT€HTOB BO

BpeMA IIPHTOTOBJICHHA PACTBOPOB

KOHTPOJHPOBATH <IHCTOTY» O0OOPYAOBAHHU A,

KOTOPOE HCNIOJIb3YyeTCA AJIA IIPHUTOTOBICHHU A

pacTBOpPOB. HCTOYHHKAMU IIOBPEKICHHH IIPH

JAHHBIX PA0OTAX TAK3KE BBICTYIIAKOT:

* YaCTUIBI TOPHOM TOPOABL, KOTOPBIE TPOHUKAIOT

U 3AKYTIOPUBAIOT IOPOBBIE KAHAJIBI U CUCTEMBI

€CTECTBEHHBIX TPEIHNH;

KOMHOAKTU(PUKALUA TOPOABI IPU ITEPHOpPALINY;

* HEPA3PYUIEHHBIN I'€JIb/3MYJIbCHS, KOTOPAs
IIPUMEHAIACD IS BDEMEHHOTO OJIOKMPOBAHU A
IJ1ACTA IIPU IVIYIIEHNH (CM. PUC. 2 ¥ pa3Jeil
«J1e3MyJIBIUPYIOUKA PACTBOD IJI1 MHBEPTOPHOU
HEPTEIMYIBCUN).

I1pH 3KCIITyaTAIUK CKBAXKUHBI MUT'DALINA
TOHKHX YACTHULL TOPOJBI MOXKET BBI3BIBATh
34KYIIOPKY IIOPOBBIX KAHAJIOB H/WJIK CUCTEMBI
€CTECTBEHHBIX TPEIMH. TaKKe yXyZIeHne
PabOTBI CKBAKUHBI MOXKET OBITh CBSI3AHO C
OPraHUYECKUMH OTIOKEHUAMHU (TTapa(HUHBI,
aCc(aIbTEHDI), HEOPTAHUYECKUMHU OTIIOKEHUAMU
(consamu Jkee3a, Kaabliusa U MATHU A, KAJINA, HATPUS,
NPEUMYIIECTBEHHO KAPOOHATAMU U XJIOPUJAMU,
KOTOPBIE XOPOUIO PACTBOPUMBI B KUCTIOTAX).

B pesynbrare NpOBEJEHHOIO AHAJIN3A JAHHBIX
MO CKBAKUHE JJO/KHA OBITh YCTAHOBJIEHA IIPUYHHA
HEYZOBJICTBOPUTEIBHON pabOThI CKBAXKUHBL. ECin
3TA IIPUYHHA CBA34HA C KOJIbMaTal el 6iIMKHEN
30HBI (NOpAKA 1-2 M) IPpU3aA00HHOM 30HBI IVIACTA
(TI3IT), TO TaKas CKBAKUHA — IIOTCHIIMAJIbHBIH
KAHAWUAAT IS IPOBEJEHU S KUCIOTHON OOPAOOTKHU.

Pa3pa60‘rKa peuenTtypbl KMCJIOTHOrNO CoCtaBa

Ha cnepyiomem aTane HEO6XOJUMO B PE3YILTATE
JIa6OPATOPHBIX UCCIEJOBAHNUH YCTAHOBUTb, SIBJISICTCS
JIY BBIABJIEHHOE NOBpexaeHue [13I1 pacTBOPUMBIM
B KaKOH-IMOO KHCJIOTE UJIU CMECHU KUCTOT. Ecitn
3TO TAK, TO CJIEAYET IPUCTYIIUTD K PA3pA0OTKE
PELENTYPBI KUCJIOTHOI'O COCTABA C YY4ETOM I'€0JIOIO-
TEXHUYECCKUX YCJIOBUH JAHHOM CKBAXKUHBL

Kak 11paBuJio, ecjiy KOJUIEKTOP IPEACTABIICH
KapOOHATHOM NOPOJOU (CM. pa3/eibl «3aME/IIICHHBIN
KHMCJIOTHBIN COCTAB /17151 OOpAOOTKH KAPOOHATHOT'O
KOJUJIEKTOPA ITPU BBICOKOU IIJIACTOBOM TEMIIEPATYPE>
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« formation of insoluble precipitates (see p. Washing-
out perforation interval and tubing with foam
solution);

 penetration and plugging of the pore channels
and the system of natural fractures by particles
inadvertently injected from the surface.

To prevent the latter two kinds of damage,

one is required to control over reagents

while preparing solutions and the “purity” of

equipment used to prepare solutions. Sources

of damage are also:

* rock particles that penetrate and plug pore channels
and the system of natural fractures;

» rock compactification when perforating;

* unbroken gel/emulsion used to temporarily block
the reservoir when killing a well (see Fig. 2 and p.
Demulsifying solution for the inverter oil-in-water
emulsion).

During production stage, migration of fine rock
particles can cause pluging of the pore channels
and/or system of natural fractures. Also reason for

Pucynok 2 — O6pa-
3ey ycmouuueoii
amynscun, Komopasn
oopa3zoeanaces npu
é3aumooericmeuu
scuoxocmu KPC ¢
«HeYOaUHBIM» KUC-
JIOMHbIM cOCmasom
Figure 2 — A sample
of a stable emul-
sion formed within
well workover fluid
interaction with
«failed» acid compo-
sition

well performance deterioration can be related to
organic sediments (paraffins, asphaltenes), inorganic
sediments (salts of iron, calcium and magnesium,
potassium, sodium; mostly carbonates and chlorides
that are well acid soluble).

Following well data analysis, the cause for
unsatisfactory well performance is to be clarified. If
the reason is due to colmatation of the near-field zone
(about 1-2 m) of the bottom-hole area (BHA), this
well is a potential candidate for the acid treatment.

Development of Acid Composition
Formulation

The next step is to establish based on laboratory
tests whether the revealed BHA damage is soluble
in any acid or mixture of acids. If that is the case,
acid composition formulation is to be developed
considering geotechnical conditions of the well.

By and large, if a reservoir is represented by
carbonate rock (see p. Retarded acid composition to
treat carbonate reservoir at high reservoir temperature
and p. Acid formation treatment — 209 m?



u «KucsiorHas o6paborka miacra — 209 m?
KHCJIOTHOT'O PACTBOPA»), TO H60J1e€ 3P(PEKTUBHBIM
OyZeT BApUAHT IIPOBEACHUA KUCIOTHON OO6PAOOTKY,
KOTOPAasi HAIIPABJIEHA B IIEPBYIO OYEPEIb HA
PACTBOPEHUE CAMOU MOPO/IbI KOJIJIEKTOPA, U
BBITPABJINBAHUE HOBBIX KAHAJIOB IPOBOJIUMOCTH

B 06XO0/1 CyIECTBYIONIETO NOBPEXKACHUS. B ciyuyae
TEPPUTCHHOT'O KOJJIEKTOPA HEOHXOAUMO
Pa3pabaTeIBaTh PEUENTYPY KUCIOTHOT'O COCTABA U
TEXHOJIOTUIO O6PA6OTKHU, HAIIPABJIECHHYIO UMEHHO Ha
CaMO MOBPEKACHUE, TAK KAK PACTBOPUMOCTb CAMOH
HOPOABI B KUCJIOTAX HU3KASL.

IIpu INIAHUPOBAHUH JIA0OPATOPHBIX
HCCIEIOBAHUI HEOOXOIHMO MIPETYyCMOTPETh:
* pPa3zpabOTKy PENENTYP PAOOUNX KUIKOCTEH;

* MOJIETUPOBAHHNE B3ANMOJICHICTBUS PAOOUYNX
JKUJIKOCTEH C BO3MOXKHBIMU KOJTbMATAHTAMH,
TUIACTOM U TIJIACTOBBIMU (DJTIOH/IAMU;

* TECTUPOBAHHUE HA COBMECTUMOCTH PA6OIUX
SKUJIKOCTEH C TVIACTOBBIMU (DITIOUTAMH.

Ipu pa3paboTKe peHEenTyp padounx

KHJIKOCTEH YIHTBIBAIOTCA HHINBUYAIbHEIC

OCOOEHHOCTH KAKIOM CKBAKHHBI.

B cocTaB paGoYHX JKHIKOCTEHN B

3aBHCHMOCTH OT BBIABJICHHBIX IPHIYHH

HEYJOBJIETBOPHUTEIBHOM PAGOTHI CKBAKHHEBI

€€ Ire0JIOrO-TEXHHIECKHX OCOOEHHOCTEH MOT'Y T

BXOJHTBH:

* KHUCJIOTHI (COIAHAA/TINIABUKOBA/ OPrAHUYECKA);

* 3aMEIJINTENN KUHETUKHU PACTBOPEHNS,

* MHI'MOUTOPBI KUCJIOTHOM KOPPO3UH;

* MOAU(PUKATOPBI PEOJIOTUYECKHUX CBOUCTB PA60UNX
pacTBOPOB;

* J[TAB (MOHOT€HHBIE U HEHOHOT'€HHBIE);

* CIICIIMAJIbHBIC /IEAMYIBIUPYIONINE PEATCHTBI

* peareHTHl [ KOHTPOJISI COC/IMHCHUI JKETIe3a,

* MHI'MOUTOPHI HAOYXAHUS IVIMH.

J711 IpOBEIEHS KUCIIOTHON OO6pabOTKHU
HEOOXO/IMMO YE€TKO YCTAHOBUTD XaPAKTED
ITOBPEK/ICHUSI, PACTBOPHMOCTb [TOBPEK/ICHUS B
KHCJIOTE, [€0JIOTO-TEXHUYECKYIO BO3MOXHOCTD
y/IaJICHUSI IIOBPEXK/ICHUSI 6€3 PUCKA MHUIIMUPOBATD
06pa30BaHNE HOBOI'O TOBPEXACHU . OCHOBHBIMU
JEUCTBYIONIMMU KOMIIOHECHTAMU B PACTBOPE MOL'YT
SIBJISTTBCSI COJISIHASI KUCJIOTA, INMTMHOKUCIOTA, CMECH
OPraHUYECKUX KUCJIOT, 4 TAK)KE UX KOMOHMHAITHM.

Pa3zpa6oTKa TexHONnoruv npoeegeHns paéor
1 NoAroToBKa fieTaNbHOro NnaHa pabor

[MpaBWIBHO Pa3pabOTaAHHAS IPOrpaMMa JOOABOK
U TEXHOJIOTUS IPOBEJCHUSI O6PAOOTKU MTO3BOJISIET
MHUHHMHU3UPOBATH PUCKU YXYIIEHUSA PAOOTHI
CKBAKMHBI OT IPUMEHCHU S KUCJIOTHOT'O COCTABA.

Ha 3Tane moaroToBKH JETAJIBHOIO IIAHA
PadoT pa3padaThIBAETCA KOHIICIIITHS IVIAHUPY-
€MBIX padOT, KOTOPAsi BKIIOYAET B CEO:

of acid solution), the more effective will be the acid
treatment, which is primarily aimed at the dissolution
of the reservoir rock and etching new conductance
channels bypassing the existing damage. If sandstone
reservoir, one is required to develop acid composition
formulation and treatment technology aimed at the
very damage, as acid solubility of the rock is low.

When planning the laboratory tests it shall be

provided:

 development of treatment fluid formulation;

» modeling of interaction between treatment fluids
with possible colmatants, formation and formation
fluids;

e compatibility testing of treatment fluids with
formation fluids.

When developing treatment fluids
formulations, individual characteristics of
each well are to be taken into account. The
composition of treatment fluids depending
on the revealed causes of the poor well
performance and its geotechnical features may
include:

» acids (hydrochloric/hydrofluoric/organic acids);
e dissolution kinetics retardants;

e acid corrosion inhibitors;

* fluid rheology modifiers;

* surfactants (ionic and non-ionic);

* special demulsifying agents;

* reagents to control over iron compounds;

* clay swelling inhibitors.

Acid treatment requires establishing the nature
of damage, damage acid solubility, geological and
technical feasibility of damage removal without
risk to initiate the new damage. The main active
components of the solution can be hydrochloric
acid, mud acid, mixtures of organic acids and
combinations thereof.

Development of Job Handling Technology
and Preparation of a Detailed Operation Plan

Well-designed program of additives and treatment
technology minimize risks of well performance
deterioration caused by applying acid composition.

Concept of activities scheduled is to be
developed at the stage of preparing a detailed
operation plan and includes:

calculations of mechanical and hydraulic loads on
coiled tubing, tubing string and production casing,
including the coiled tubing weight (when round-
trip operations in treatment fluids, including gas
and nitrogen);

calculations of coiled tubing elongation due to
mechanical stress, thermal expansion and under
the pressure;

modeling of pumping of treatment fluids into coiled
tubing and calculations of pressure distribution
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* PACYEThl MEXAHUYECKUX U TU/IPABINYECKIX
Harpy3ok Ha 'HKT, kononny HKT u
SKCILTyaTAIJMOHHYIO KOJIOHHY, B TOM YHCJIE BEC
I'HKT (1pu CIyCKO-NOABEMHBIX ONEPALUAX B
PabOUYMX KUJIKOCTSAX, BKJIIOYAS 30T U I'a3);
pacuerts! yanmuHenus THKT Bciencreue
MEXAHUYECKOT'O HATIPSIPKEH U, TETIJIOBOT'O
PpaCIIMPEHHNS U NTOJ] BO3/ICICTBUEM [IABJICHUS,

* MOJIEJIMPOBAHHUE 3d4KAYKU PAOOUHUX (PIIONIOB
B 'HKT 1 pacyeTsl pacnpeeieHUs 1aBACHUSA
o 'HKT, HKT u OK npu pasnu4yHbIX
TEXHOJIOT'MYECKUX PEKMMAX 3dKAYKHU JIJIS KAXKIOTO
3TaIa BBIIOJIHEHHUSA PAOOT;

* MOJEJHMPOBAHUE THJIPOAUHAMUKH ILJIACTA IS
BBIOOPA ONTUMAJIBHBIX 3HAYEHUIT OObEMOB
PacTBOPOB, TPOU3BOAUTEIBHOCTH HACOCHBIX
AIPEraToB, BEJIMYUHBI PENPECCUI/IENIPECCUN HA
ILIACT.

I1pu pa3paboTKE PEHENTYDP PAOOUUNX KUJKOCTEN

U TEXHOJIOTUH OOPAOOTKH HEOOXOIUMO CIEJOBATH

MPaBUILY:

IIoBpesKIEeHHE OIIpeeIsieT BEIOOP OCHOBHBIX

JEHCTBYIOIIUX PEATEHTOB H TEXHOJIOTHIO

00pabOTKH, 2 T€0JIOTO-TEXHUYECKHE YCIOBUA B

CKBa>KHHE OIIPEJEIAIOT IIPOrPAMMY JO0ABOK,

4 TAKKE MOI'YT IIOBJIHATH HA TEXHOJIOTHIO

00pabOTKH.

IIpuBeneEM HECKOJIBKO IPUMEPOB PA6OT, KOTOPBIE

OBLJIN IPOBEJEHBI KOMITAHUEN «PETHOH».

[Jesmynbrupyiowmm pactesop Anq
UHBEepPTOpPHOMN HepTEeIMYNbCUN

ITpu nposegennu KPC B kauecTBe padouer
JKHJIKOCTU UCIIOJIb30BAJIACh UHBEPTOPHAS AMY/IbCUS
HA YIVIEBOJAOPOAHOIM OCHOBE C MPAMOPHOI KPOIIKOH
B POJIM KOJIBMATaHTA-610KaTOpa. [Tocie ocBoeHus
CKBaKHMHA HE BBIIIA HA OKU/JAEMBIN 1EOUT.
OCHOBHBIE XaPAKTEPUCTUKU CKBAXKUHBI CJIEYIOIIHE:
* I1EJIEBOM TOPU3OHT — NIECYAHHUK,;

* 1IEJIEBOI HHTEPBAT — 5526—5586 M™;
* IJIACTOBAsA Temieparypa — 132 °C;
* [IJIACTOBOE AaBjieHuE — 27,9 MI1a.

s 06paboTku [13C, TPOMBIBKY UHTEPBAJIA
nep@Oopani U YCTAHOBKU BAHHBI O]

JIaBJIEHHEM OBLIIN PA3Pa00OTAHBI KOMILJIEKCHBIE
COCTABBI, KOTOPBIE NO3BOJAIOT 3(PPEKTUBHO
pa3pymaTb SMyJIbCHIO, OUUINATh KOJIBMATAHT OT
YIJIEBOAOPOLHOM MJIEHKU U PACTBOPATHh MPAMOPHYIO
Kpomiky. [IprMeHeHne 230Ta MO3BOINUIO IPOBECTH
MPOMBIBKY CKBA>KHHBI [IE3MYIBI U PYIOIIHUM COCTABOM,
HE CO3/1aBast PENPECCUIO HA IIJIACT, U 9PPEKTUBHO
332 KOPOTKOE BPEMS OCBOUTD CKBAKMUHY. OCHOBHBIE
XAPAKTEPUCTHUKU TEXHOJIOIUH IPOBEJEHUSA PAOOT
CIIEQYIOIIE:
* 0OBEMBI PACTBOPA — 5 M?;
* MAKCHMaJbHOE JIaBJICHUE 3aKa4Kku — 21 MI1a;
* IPOU3BOJUTEIBHOCTb HACOCHBIX ATPETATOB:

— [IPHU 3aKa4Ke a30Ta — 10—-35 M?/MuH;

— IIpU 3aKa4dke xxugrocrer — 70—100 j1/MuH;
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along coiled tubing, tubing and production casing
under different technological modes of pumping
for each stage of job;

* reservoir hydromechanics modeling to select the
optimal values of solutions volumes, pumping
units performance, magnitude of the reservoir
repression/depression.

When developing treatment fluids formulations
and treatment technology, follow the rule:

Damage determines the selection of the main
active reagents and treatment technology,
geotechnical conditions in the well determine
program of additives and may also affect
treatment technology.

Below are some examples of operations that have
been carried out by Region.

Demulsifying Solution for the Inverter
Oil-in-water Emulsion

A hydrocarbon-based inverter emulsion with
marble chips as a bridging agent was used during well
workover. After being developed, the well failed to
reach the expected flow rate. The main characteristics
of the well are:

* Target horizon sandstone

e Target interval — 5526—5586 m
* Reservoir temperature — 132 °C
* Reservoir pressure — 279 MPa

Complex formulations have been developed for
BHA treatment, washing-out perforation interval
and bath installation under pressure, which
effectively destroy the emulsion, clean colmatant
from hydrocarbon film and dissolve marble chips.
Using nitrogen allowed washing-out wells with
demulsifying composition without creating reservoir
repression and efficient well development in a short
time. Key characteristics of job:

* Solution volumes — 5 m?
* Maximum injection pressure — 21 MPa
» Performance of pumping units

— while injecting nitrogen — 10—-35 m®/min

— while injecting fluids 70—100 1/min
» Treatment time — 24 h

As a result of job done well flow rate grew by 25%.

Washing-out Perforation Interval and Tubing
with Foam Solution
The main causes of damage are: several accidents
while drilling led to a long filtration of drilling mud
(see Fig. 3), perforation fluid was inconsistent with
well conditions, which caused sludge formation. Well
main characteristics are:
» Target horizon sandstone
« Target treatment interval — 5,561-5,571 m,
5,576-5,597 m
* Reservoir temperature — 139 °C
* Reservoir pressure — 35 MPa
Region proposed to use a combination of foam



* BpeMs OOPabOTKU — 24 u.
B pesynbrare NpOBEJEHHOM paOOTHI AEOUT
CKBaKHHBI YBEJIMYMIICS HA 25%.

MNpombiBKa MHTEepBana nepcgopaunm
n KoNnoHHbl HKT neHHbIM pacTBOpoM

OCHOBHBIE IPUYUHBI IIOBPEXKAECHUM CJIEAYIOLINE:
HECKOJIBKO aBAPU IPU OYPEHNUU IPUBEIH K
JUINTENBHON (pUIbTpanuu 6ypoBOro pacTBOPA
(puc. 3), ’KUAKOCTD IIeppopanuu 611
HECOBMECTUMOI C YCJIOBUAMM B CKBAXKUHE, UTO
CIIPOBOLIMPOBAJIO OOPA30BAHME OCAAKA. OCHOBHBIE
XAPAKTEPUCTUKHN CKBA’KUHBI CJIEAYIONUE:

* [1EJIEBOIM TOPU3OHT — NIECYAHHUK,;
* [EJIEBOM MHTEPBA 06PA6OTKH — 5561-5571 M,

5576-5597 M,

* IUIACTOBAA TeMIieparypa — 139 °C;
e IIJTACTOBOE JIaBjeHue — 35 MIIa.

s 06paboTku [13C, TpOMBIBKY UHTEPBAJIA
nep@opani U YCTAHOBKYU BAHHBI IO/ IABJICHUM
KOMITaHUEN «PErnoH» OBLIIO NIPEIJIOKEHO
UCIOIB30BATh KOMOMHALIUIO IEHHBIX PACTBOPOB
M KUJKOCTEN. [IpMEHEHNE IEHHBIX PACTBOPOB
MO3BOJIUJIO IPOBECTU MIPOMBIBKY CKBAXKHHBI
JIO Y TIOCJIE YCTAHOBKH KMCJIOTHOI BAHHBI, HE
CO3/1aBast PENPECCUIO HA TIJIACT B YCIOBUAX
IJTYOOKOTI'O 3aJIETAHU A LEJIEBBIX TOPU30HTOB,
OTKPBITBIX ITEP(POPAUEN, C IITTACTOBBIMHU
JaBJIEHUSAMU HIKE THIPOCTATUYECKOIO JABJICHUA.
J71s1 Co3maHus CTA6MIIBHOM IIEHBI B YCIIOBUAX
BBICOKOU TEMIIEPATYPHI IPHUMEHSJICA CIIEIIUAJIBHO
Pa3pabOTaHHBIN COCTAB U3 HECKOIBKUX [TAB
(puc. 4). Kpome 31010, UCrojab30BaHHE IIEHbI
MO3BOJIUJIO CYIECTBEHHO COKPATUTD KOJIMYECTBO
430Ta I IPOBEAEHHUA JAHHBIX pa60T. OCHOBHBIE
XAPAKTEPUCTHUKU TEXHOJIOI MU IPOBEJEHUSA PAOOT
CIEAYIONIUE:

* OO'BEMBI PACTBOPOB:

— JIJ1s1 IPOMBIBKU ITIEHON — 120 M3,

— 711 IEHOKUCJIOTHOM IPOMBIBKY — 2 M

— IJISI KUCJIOTHOM BAHHEL — 3 M2,
¢ MAKCHMaJIbHOE JIaBJICHUE 3aKayku — 20 MI1a.

* [IpON3BOAUTENBHOCTb HACOCHBIX AI'PETATOB:

— [IPHU 3aKa4Ke a30Ta 10-25 M?/MuH;

— [IpU 3aKadKe xxugrocren — 70—-100 1/mum;
* BpeMst 06paboTKU — 46 4.

3amepsieHHbIN KUCNOTHbIN COCTaB AnA
006paboTkun Kap6oHaTHOro KONNEeKTOpPa Npun
BbICOKOM N/1IAaCTOBOM TemriepaType

Jlo Hagasa pabOT CKBAXKUHA CTAOUIBHO paboTana C
JIEOUTOM, HHIKE OKH/1AeMOTr0. OCHOBHBIM (DAKTOPOM
ITOBPEJK/ICHUS TIJIACTA SIBJISIETCSI UCITOJIb30BAHUE
pacTBOpPA, B COCTAB KOTOPOI'O BXO/AM/IN: GHONIOINMED,
KOTOPBIN Pa371araeTcCst IIPU BBICOKOH TEMIIEPATYPE,
06pa3yst INICHKY Ha IIOBEPXHOCTHU TTOP, ¥ 6APUT,
KOTOPBIN UCIOJIB30BAJICS B KAYECTBE YTSKCTHTEIISL.

L () (@:10)% TOPHU3OHT — N3BCCTHSIK; }

Pucynox 3 -
Oopa3sey oezpaou-
posagswmezo npu
NAACMOBbLX
YCR06UAX PUb-
mpama 6yPo60zo
pacmeopa

Figure 3 — A sample
of degraded under
Jormation condi-
tions drilling mud
Siltrate

solutions and fluids for BHA treatment, washing-
out perforation interval and bath installation under
pressure. Using foam solutions allowed washing-
out well before and after the acid bath installation
without creating reservoir repression in deep-lying
target horizons opened through perforation with
reservoir pressures below hydrostatic pressure.

To create stable foam under high temperatures,

Pucynox4 - Oopa-
3ey, cmaouIbHOLL
neHst 01A npoeeode-
HUA 0OPadbOmMoK 6
CKGANCUHAX C Bbl-
COKOUL n1aCmoe60i
memnepamypoii
0o 150°C

Figure 4 — A sample
of stable foam for
well treatments un-
der bigh formation
temperature up to
150°C

the company used a specially designed of several
surfactants composition (see Fig. 4). Moreover, using
foam allowed substantial reduction in the amount of
nitrogen to handle operations. Key characteristics of
job handling:

Solution volumes for:
¢ washing-out with foam 120 m3
» foam-acid washing-out 2 m?
e acid bath 3 m?

— Maximum injection pressure 20 MPa

— Performance of pumping units
» while injecting nitrogen 10-25 m?*/min
» while injecting fluids 70—-100 1/min

Treatment time 46 h

Retarded Acid Composition To Treat
Carbonate Reservoir at High Reservoir
Temperature

Prior to job commencement, the well consistently

showed the flow rate below expectations. The
main factor of formation damage is using solutions }
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* 1IEJIEBOI MHTEPBAT O6PA6OTKH — 5143-5260 M

(117 m);

* [UIaCTOBAs TeMueparypa — 145 °C;
* [JIACTOBOE AdaBJIcHUE — 76 MIIa.

11 pacTBOPEHUA ITOJIMMEPHOU IVIEHKU C
TTIOBCPXHOCTHU ITOP MOPOABI 1 BEITPABIVUBAHU A
HOPO/BI A1 yIAJIEHU OApUTA KOMITAaHUEH «Pernon»
OBLI Pa3pabOTaH COCTAB KMCJIOTHOI'O PACTBOPA /LIS
06pPabOTKU KAPOGOHATHBIX KOJUIEKTOPOB (PHC. 5—06),
CKOPOCTb PEAKIIMU KOTOPOI'O B 82 pa3a MEHbIIIE
CKOPOCTHU peakuuu 15%-ro pacTsopa COJIIHOU
KHUCIOTHL. OCHOBHBIEC XaPAKTEPUCTHUKN TEXHOIOT U
MPOBEACHUS PAOOT CIEAYIONIHE:

* 06'bEM KHUCJIIOTHOT'O PACTBOPA — 23 M
* MAKCHMaJIbHOE JIaBJICHUE 3aKa4KU — 43 MI1a;
* IIPOU3BOJUTENBHOCTD HACOCHBIX aTPEraTOB:
— IIPH IIPO/IABKE PACTBOPA B IIJIACT —
50-60 1/MuH;
* BpeMs OOPAabOTKH IIACTA — 8 4.

ILIISI KOHTPOJIA CKBA>KWHBI ITPU BBITIOJTHCHUHN
pa6oT ¢ THKT oCcymiecTBas1aCh NapajuieabHaAs
34Ka4YKa PaboU€ei ) KUJKOCTU B KOJIBIIEBOE
IPOCTPAHCTBO MexAYy KOIOHHOM HKT u 'HKT
C IPOCCETNPOBAHNEM BBIXO/ISIITIETO ITIOTOKA.
Hcrionb30BaHUE 3AME/IJIEHHOT'O KUCIOTHOT'O
pacTBOpA MO3BOJIUJIO CYIIECTBEHHO YBEIUYIHUTD
06'bEM KHCJIOTHOTI'O PACTBOPA, HE YMCHBIIASI €TO
PaCTBOPAIONIYIO CIOCOOHOCTH, U, KAK CIEACTBHE,
YBEITUYUTD IMyONUHY OOPA6OTKHU IIACTA.

IIpoBeeHUE TaHHOU 06PA6OTKU IMTO3BOJIHIIO
YBEIUYUTD J€OUT CKBAKUHBI HA 52%.

KucnotHas o6paboTtka nnacra-209 m?
KMCNOTHOIO pacTBoOpa

o Hayana paboT CKBAKUHA Ppa60TAIa METOJJOM
HaKOIJICHMS JaBJieHUs 10 9,3 MIla. B reueHue
JUINTEIbHOU UHTEHCUBHOM 9KCIUIyaTallu1
CKBAKMHBI IPOU3OILJIO HAKOIIJIEHUE COJICBBIX
OTJIOKECHUI B SKCILIyATAIIMUOHHOMN KOJIOHHE 1
1311, a TaK>K€ YaCTUL, HOPO/IBI B TIOPOBBIX KAHAAX
U TPEMHUHAX KOJUJIEKTOPA C ECTECTBEHHONU
Pa3BETBJIIEHHOM CUCTEMOU TPeIuH. OCHOBHBIE
XAPAKTEPUCTUKU CKBAXKUHBI CJIEIYIONTUC:

* 11€JIEBOM TOPU3OHT — U3BECTHSIK;
* IICJICBOI HHTEPBAT O6PAGOTKH — 2568—2991 M

(423 M),

* TIACTOBAsI TEMITeparypa — 67 °C;
* [IJIACTOBOE AaBjicHuE — 13,2 MI1a.

JJ151 CENEKTUBHON OO6PAOOTKU 1IE€JIEBBIX
UHTEPBAJIOB IJIACTA JOCTABKA KUCIOTHBIX
PAaCTBOPOB IPOU3BOAMIIACH TOPUUSAME IO 20 M3 B
PAa3JIMYHBIE UHTEPBAJIBI (PUIBTPA. 1151 TIOBBIICHU S
3PPEKTUBHOCTHU CEIEKTUBHON OOPAOOTKHU
HPUMEHSIIACh TEXHOJIOT UL YEPEIOBAHM S TAUECK
3areJIEHHOU U HE3ATEJICHHOMN KUCTIOTHIL.
¢ O6'bEM KHMCJIOTHOT'O pacTBOpa — 209 M3,
¢ MaKCHMAaJIbHOE JaBJICHHE 3aKa4YKU — 24 MIIa.
¢ TIpOU3BOJUTENBHOCTb HACOCHBIX AIPETATOB:
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Pucynok 5 — Oo6pa3suwi
MOO0eCNBHOZ0 KePHa
ons onpeoenenun
napamempos Kune-
muxu pacmeopenusn
paspadomannozo
3aMmeo0N1eHH020 Kuc-
JIOMHOZ0 COCMasa

8 Jcaponpounom
KOPPO3UOHHO-CMOTL-
KoM cmaxane 8bLco-
Komemnepamyprozo
mepmoxumunecKozo
peaxmopa

Figure 5 — Samples of the simulative core to deter-
mine the parameters of the kinetics of dissolution
of the designed retarded acid composition in beat-
proof and corrosion-resistant cell of bigh tempera-
ture thermochemical reactor

e

Pucynox 6 — Oopasey,
no6epPxXHoOCmumo-
>, L 0N 0enbH020 KepHua no-
. : clle mooeauposanus
- é3aumooeticmeusn
. ~ ' paspabomannozo
3aMeoNneHnozo Kuc-
JIOMHOZ0 COCMAsa
npu naaAcmossvLx
ycarosusnx

Figure 6 — A sample
: of the simulative core
surface after mod-

', -
¥

eling interaction of the retarded acid composition
under formation conditions

composed of: biopolymer that decomposes at high
temperature with forming a film on the surface of the
pores; barite used as a weighting agent.
* Target horizonlimestone
e Target treatment interval 5,143—-5,260 m (117 m)
¢ Formation temperature 145 °C
« Formation pressure 76 MPa

To dissolve polymer film off the surface of the
rock pores and etch the rock to remove the barite,
Region developed acid solution composition to treat
carbonate reservoirs (see Fig. 5 and Fig. 6), which
spending time is 82 times less compared to the
spending time of 15% hydrochloric acid solution. Key
characteristics of job handling:
* Acid solution volume — 23 m?
* Maximum injection pressure — 43 MPa
» Performance of pumping units

— while punching solution into the formation —

50-60 I/min

» Treatment time — 8 h

To control over the well when operating with coiled
tubing, the company implemented simultaneous
injection of brine into the annular space between the
tubing and coiled tubing with output throttling. Using
retarded acidic solution significantly increased acid
solution volume without reducing its solubility, and, as
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— OPU NPOJABKE PACTBOPA B 11aCT — 400 J1/MHUH.
e Bpems 06paboTKu my1acTa — 9 9.

[IpoBeICHUE TAHHOU 06PA6OTKU MTO3BOJIHIIO
MHOJYYUTb HOCTOSHHBINA IPUTOK I'a3a IPU pabodyeM
JlaBjaeHuu Ha ycThe 10 MITa.

IIpeicTaBI€HHAS BBIIIE METOAOJIOTUS ITIOJITOTOBKU
KOHIIEOITUU PAOOT MOXKET OBITh UCHIOJIb30BAHA U JIJIsI
JPYTHX TUIOB PA60T C HPUMECHEHHEM KOJITIOOWHTA.
Kak npumMep paccCMOTPUM paboTy 11O BOJIOU3OISIIIUA
U paboty 1o ycranoske T'HKT B kauecTse 1P TOBOMI
KOJIOHHBL

Bopousonauusa B CKBaXKUHe C ABYXPAAHbIM
ﬂI/IdJTOM C MCNOJib30BaHNEM MMKpOLUEeMeHTa
Ha yrneBonoponHoﬁ OCHOBe€

ITocne BBIHYXJEHHON OCTAHOBKHU IKCILIYAaTALIUHU
TOPU3OHTOB HAJ| TAKEPOM B CKBA’KHUHE C ABYXPALHOMN
xonoHHo! HKT 3 13 4-X MHTEPBAIOB Hepopauu
OOBOAHUIMNCH (PUC. 72). DHEPIUH IIJIACTOBOT'O
(rronia BEPXHETO U3 YKA3AHHBIX HHTEPAJIOB
nep@opanu 661710 HEAOCTATOYHO /15 BHIHOCA BCEH
MOCTYHAIOLIEN B CKBAXKUHY XKUJKOCTU. CKBAXKUHA
3aMOJTHIIACH HAJI TAKEPOM MIACTOBOM KUJKOCTBIO
JIO YCThsI, CO3/1aBAsI TEM CAMBIM AaBAPUUHO-ONACHYIO
CUTYAIINIO PA3TEPMETUZALUH ITAKEPA U OCTAHOBKH
BCEM CKBAKHUHBI HA JJIUTEIbHBINA KATTUTAJIbHBIN
PEMOHT.

1 mpoBeieHus PaboT IO BOJOUBOIALIUNA
KOMITaHUEN «PErnoH» OBLIIO NIPEIJIOKEHO
YCTAHOBUTB IEMEHTHBIN MOCT IO/ JJABJICHUEM JIJI51
NPOJABKH TAMIIOHA>KHOI'O MATEPHUAJIA HA OCHOBE
MUKPOLIEMEHTA C YITIEBOJOPOSHON OCHOBOU B
OGBOAHEHHBIE MHTEPBAJIBI TEP(POPALIUN.

IMpumenenune 'HKT nMo3BOINUIO PA3MECTUTD
YKA3aHHBIN LIEMEHTHBIA PACTBOP HEIIOCPEACTBEHHO
HAIIPOTUB 1IEJIEBBIX UHTEPBAJIOB IEPPOPALTUU.
brarogaps TuareapHO pa3padoTaHHOU TEXHOIOTUHN
34Ka4YKU U IPUTOTOBJIEHUS IEMEHTHOT'O PACTBOPA
YAATIOCh U36€EXKATD 3ACTHIBAHUA LIEMEHTHOT'O
pactBopa B 'HKT 1 6€3011aCHO IPOU3BECTU NOABEM
I'HKT Ha NOBEPXHOCTS.

@60 x4,48 P-110°

2563 m

= 0T
' 3620m
3623 m
Pucynox 7 — Cxema CK8adNCunvl
00 u nocae npogedeHusn paoom
woin godou3onAuuU
wssw  Figure 7 — Well schematic
before and after

waterproofing operations

a consequence, increased formation treatment depth.
As aresult of job done well flow rate grew by 52%.

Acid Formation Treatment - 209 m?of Acid
Solution

Before job commencement, the well operated
through pressure accumulation up to 9.3 MPa.
Prolonged intensive using of the well caused the
accumulation of salt sediments in production
string and BHA, as well as rock particles in the pore
channels and reservoir cracks with natural branched
crack system. Well main characteristics are:

* Target horizon — limestone

e Target treatment interval — 2,568-2,991 m (423 m)
« Formation temperature — 67 °C

* Formation pressure — 13.2 MPa

Placement of the treatment acid fluids was
carried out portionwise of 20 m3 into various filter
intervals for selective treatment of target intervals.
Improvement of selective treatment effectiveness was
due to technology of alternating batches of gelled and
non-gelled acid.

* Acid solution volume 209 m?
» Maximum injection pressure 24 MPa
* Performance of pumping units
— while punching solution into the formation
400 1/min
» Treatment time 9 h

This treatment enabled to receive a constant gas
flow under flowing surface pressure of 10 MPa.

The above methodology can be used for other types
of operations using coiled tubing. Let us consider as
an example waterproofing operations and installation
of coiled tubing as production string.

Water Shutoff in the Well with Two-row Lift
Using Hydrocarbon-based Micro Cement

After the forced shutdown of horizons above the
packer in the well with double string, the three of
four perforation intervals watered out (see Fig. 7a).
Formation fluid energy of the upper of the above
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[IpoBeZIcHHBIE PA6OTHI IIPUBEJIU K TPEKPAIIEHHIO
IMOCTYIUIEHUS BOJIBI B 3aTPYOGHOE MPOCTPAHCTBO HAJL
ITAKEPOM U IO3BOJIMJIM BOCCTAHOBUTD CTAGHUIBHYIO
PaboTy CKBAXKHUHBI C MHTEPBA/IA ITephOpaAIIUH HAJL
ITAKEPOM.

3akaH4YMBaHUEe CKBaXXVH C UCMOJIb30BaHUEM
FHKT B kavyecTBe N TOBON KONMOHHbI

BonbpIoe KOMM4eCcTBO MECTOPOXKIECHUN B YKPAUHE
HAXO/ATCS HA 3ABEPIIAIONIEH CTAAUN PA3PA0OTKY,
KOTOPAsl XapaKTEPU3YETCI HU3KUM ILIACTOBBIM
JlaBJICHUEM (JICOUTOM) U, CJIEAOBATEIBHO, HUBKUMH
YCTBEBBIMU JABJIECHUAMU. DTO, B CBOIO OUEPEND,
OPUBOAUT K HEBO3MOKHOCTH BEIHOCA XKUJKOCTHU U3
CKBa’KHUHBI U3-33 HEJJOCTATOYHON CKOPOCTH NOTOKA
(ronaa 1, Kak CJIe/ICTBUE, K HECOOXOAUMOCTU
4aCcTOro (Pa3 B HECKOJIBKO JHEN) IPUHYIUTEIBHOI'O
yaaneHusa (IIPOAYyBKA A30TOM HJIN I'd30M) JKUJKOCTH
u3 I13C. B pajie cnydaeB penmeHnueM TaKOU
pOO6JIEMBI MOXKET SIBJSITHCSI 3aMEHA KOJTOHHBI HKT
Ha KOJIOHHY TPyO MEHbIIETO AuaMeTpa. OJHAKO
3TO TPEBGYET JOIOTHUTEIbHBIX BDEMEHHBIX U
(PMHAHCOBBIX 34TPAT HA MOOUIU3ALUIO IIEPCOHAIA
U 000pyI0oBaHUSs, MOHTAX cTaHKa KPC, CITO HKT,
JIEMOHTAX U AEMOOUIU3AITHIO.

PeasibHON a/1bTEPHATUBON 3AMEHBI KOJIOHHDI
HKT saBnsercs ucnons3doBanue THKT — Velocity
String (nnu Reeled Completion). (Velocity String —
CcU(POHHAA KOJIOHHA).

TexXHONIOrus 3aKAHYMBAHUS CKBAXKUH Velocity
String mo3BossAeT NOAAEPKUBATD YCTHEBOE JABJICHHE
Ha YPOBHE, HEOOXOAVMOM JIJ11 HENTPEPBIBHOI
PabOThI CKBA’KUHBI HA MUIEN( IMIPU CKOPOCTU IMTOTOKA
dona B NOA3€EMHOM JIM(PTOBOM OOOPYIJOBAHUH,
NOCTATOYHOMU /JI BBIHOCA KUJKOCTH.

[IpenmymecTBa 3TOU TEXHOJIOTUH 110 CPABHEHUIO
¢ 3aMeHoM KoJoHHBI HKT 3aK1109a10TCs B TOM,
4TO OH4 ITO3BOJIAET SKOHOMUTD BPEMS U CPEJICTBA
Ha MOOUIN3a1HI0 060pyaoBaHus, crryck 'HKT
B CKBAKMHY, 3dKAHYUBAHHE U IEMOOUIUZALUIO
060pyoBaHUA. BCE 3TH ONEpPAInU B C/Iy4dae
3aKAHYUBAHUA CKBA’KUHBI C UCIIOJIb30BAHUEM
I'HKT 3aHUMAIOT OT TpEX JHEH. ClelyeT TaKXe
OTMETUTB, YTO yCTAHOBKA Velocity String MmoxeT
NPOM3BOAUTHCA HA HE3AIVIYIIEHHON CKBAXKHUHE, YTO
MOJIOKUTENBHO BiHseT HA cocTossHUE PEC nopoisl
KOJIJIEKTOPA.

B KayecTBE MIUTIOCTPALMU PE3YIBTATOB
NIPUMEHEHM ONNMCAHHOMN BBIIIE TEXHOJIOTUH
npusejeM npumep ucnonbzosanust 'HKT B kauecTse
JUPTOBOX KOJIOHHBL.

Jo nposejeHus paboT CKBAXKUHA paboTana
HECTAOUJIBHO — BO BPEMS PA0OTHL C pAbOYUM
nasierueM 60 at™. TIpu 3TOM BBIXOJ JKUAKOCTH U3
CKBAKHHBI COCTABII 10 0,2 M3 sxuikocTu. Hepes
3—5 gHEN HEOO6XOAUMO OBUIO IIPOAYBATDH CKBAXKUHY,
U IIPU KAKJO0H IPOAYBKE BBIXO/ JKMJIKOCTU U3
CKBAKHHBI COCTABJISI B CPEAHEM 4 M? )KUIKOCTH.

[Tocse npoBeAeHUs padboT 1€OUT Ia3a COCTABUII
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perforation intervals was not enough to remove all
the fluid flowing into the well. The well was filled
with the formation fluid above the packer up to well
head, thus creating a dangerous emergency situation
of packer depressurization and well suspension for a
long time to be restored.

To handle waterproofing operations, Region
proposed to install a cement bridge under pressure
to press through grouting material consisting of
hydrocarbon-based micro cement into flooded
perforation intervals.

Using coiled tubing enabled to place the said
cement slurry directly in front of target perforation
intervals. Carefully designed technology of injection
and preparation of cement slurry made it possible to
avoid cement slurry jelling and lift coiled tubing to
the surface in a safe way.

Operations done resulted in water flow
discontinuation into the annulus above the packer
and enabled to restore well smooth operation with
perforation interval above the packer.

Well Completion Using Coiled Tubing as
Production String Velocity String

A large number of Ukraine’s fields are at the final
stage of development, which is marked by low
reservoir pressure (flow rate) and therefore low
wellhead pressure. This in turn leads to the inability
of fluid removal out of the well due to insufficient
fluid flow rate and, as a consequence, to the need
for frequent (every few days) forced fluid removal
(nitrogen or gas purging) out of BHA. In some
cases, the solution to this problem may be tubing
substitution for pipe string of smaller diameter. This
however requires more time and additional financial
resources to mobilize personnel and equipment,
workover rig installation, tubing round-trip
operations, dismantling and demobilization.

The real alternative to tubing substitution is using
coiled tubing (CT) — Velocity String (or Reeled
Completion).

Velocity String well completion technology enables
to maintain wellhead pressure at the level required
for continuous well operation under fluid flow rate
in the underground lift equipment that is sufficient
to remove fluid.

The advantage of this technology compared to
tubing substitution is that it saves time and means
to mobilize equipment, allows coiled tubing landing
into the well, completion and demobilization
of equipment. All of these operations in case of
well completion using coiled tubing take 3 days
and more. It should also be noted that Velocity
String installation can be made in non-killed well,
which positively affects porosity and permeability
properties of reservoir rock.

To illustrate the results of the application of the
above technology, let us give an example of using
coiled tubing as production string.



35 TBIC. M?/CYTKH, U BBIXO[] JKUJAKOCTU U3 CKBAXXUHBI
cocTtasnAeT npubauzuteapHo 1 m? (0,1 M Bogsl 1
0,9 M?Ta30BOT0O KOHIEHCAT4). CKBAXKUHA PAOOTAET
CTAaOUJIBHO U B IPOJYBKAX HE HYXKJAE€TCS.

Kak BU/THO U3 IPEJICTABICHHOIO 0630p4,
MIPUMEHEHHNE KOJITIOOWHTA IPU IPOBEANECHUH
KHUCJIOTHBIX O6Pa60TOK NO3BOJISIET IOBLICUTD
3PPEKTUBHOCTD OOPAOOTKHU 34 CYET TOYHOT'O
Pa3MEIEHU KUCJIOTHBIX COCTABOB B UHTEPBAJIE
nospexaeHud I[13I1 1 oCymecTBUTD CEEKTUBHYIO
06pPabOTKY MEHEE MPOHUIAEMBIX YIACTKOB ILJIACTA.
Kpome TOro, npeIcTaBIEHHASI METOIOJIOTUA
HOAIOTOBKU KOHIENITUYU OOPAOOTKH ITO3BOJISIET
CYIIECTBEHHO MOBBICUTD YCIIEITHOCTD U
PE3YIBTATUBHOCTD KUCJIIOTHBIX OOPa60TOK 32
CYET NPABHUJIBHOTO BBIOOPA CTPATETUH 6OPBOBI C
MOBPEXKIECHUEM HA OCHOBAHHUH BCECTOPOHHETO
U3YYEHUS IPUYHH, KOTOPBIE IPUBEIU K YXYAIIEHUIO
IKCIUIYATALIUOHHBIX X4PAKTEPUCTHUK 1IEJIEBOU
CKBa’KUHBL [TpU 3TOM IETATIBHOE JTAOOPATOPHOE
HUCCJIENOBAHUE IJIAHUPYEMBIX COCTABOB PA0OOYNX
JKUJKOCTEM, BKJIIOYASI KUCJIOTHBIE PACTBOPHL,

U UX B3AUMOJICHICTBUE C KEPHOM, BBIABJIEHHBIM
MOBPEXKIECHUEM, IIJIACTOBBIMU (DIIOUAAMHU 1
NPOAYKTAMU NPEABIAYITUX O6PAOOTOK, B TOM YHUCIIE
(PUIBTPATOM OYPOBOTO PACTBOPA U KHUAKOCTEN KPC,
MO3BOJIAET MUHUMHU3UPOBATh PUCKHU YXYAIIEHUA
(PHUIBTPALTUOHHO-EMKOCTHBIX CBOUCTB IJIACTA B
PE3YABTATE KUCIOTHOU O6PA6OTKU. ©

Hawa cnpaska

KomMnaHus «PermoH» — AHaMMYHO Pa3BUBatOLLASACS

MeXZyHapogaHas rpynna KOMnaHun, NMpefocTaBnsioLLas

MOMHbIN CNEKTP YTy Mo OypeHuto, KanuTanibHOMY

PEMOHTY M BOCCTAHOB/IEHWIO CKBaXXWH, MHTEHCUDUKALN

L00bI4N YrNIEBOAOPOAOB BO BCEM MUPE.

KomnaHus «PernoH» ocHoBaHa B 2003 roay. PenyTtaums

KOMMaHMM Kak HaJieXXHOro napTHepa NpoBepeHa

BpeMeHeM 1 obecrneynBaeTcs BbICOYANLLNM

npoceccMoHanM3MoM NepcoHana, coonogeHnemM

MUPOBBLIX CTAHAAPTOB KayecTBa 1 Ge3onacHoCTy,

NpUMeHeHeM MHHOBALMOHHbIX TEXHONIOM I

N COBpeMeHHOro obopyaoBaHusl.

HaunHas ¢ 2009 roga Bce Npon3BOACTBEHHbIE NMPOLLECChI

NpoxoAaaT B MOSIHOM COOTBETCTBMWN C MUPOBbLIMMU

CTaHpapTaMu, YTO MOATBEPXKAAIOT MeXAyHAPOAHO

NpU3HaHHbIe cepTUUKaTbI:

e |SO 9001 - Cuctema MeHea)XMeHTa KayecTBa;

e |SO 14001 — CnctemMa 3KONOrM4eckoro MeHeg)KMeHTa;

e OHSAS 18001 — Cuctema MeHeaXXMeHTa Tpyaa 1
NpPOM3BOACTBEHHOW DE30MacHOCTU.

Before job commencement, well operation was
unstable - while operating with flowing wellhead
pressure of 60 atm. At that, fluid output out of
the well was up to 0.2 m?. After 3 to 5 days it was
necessary to blowoff the well, fluid output out of the
well averaged 4 m? per each blowoff operation.

Following job completion, gas flow rate was 35
m?/day, liquid output out of the well is about 1 m?
(0.1 m?of water and 09 m? of gas condensate). Well
operation is stable and requires no kicking.

As can be seen from the overview performed, using
coiled tubing when acid treatment can improve
treatment efficiency due to precise placement of
acidic compounds in BHA damage interval and
carry out selective treatment of less permeable
layers of the reservoir. Moreover, the methodology
to prepare treatment concept can significantly
increase the successfulness and effectiveness of
acid treatments by selecting the proper strategy of
damage combating on the basis of a comprehensive
study of the reasons that led to a deterioration of
the operating characteristics of the target well. At
that, a detailed laboratory study of the expected
compositions of treatment fluids, including acid
solutions, and their interaction with a core, damage
revealed, formation fluids and products of previous
treatments by, in particular, drilling mud filtrate and
well workover fluids, minimizes risks of deterioration
of the reservoir properties following acid treatment. ©

Our Reference

Region is a dynamically developing inter-
national group of companies providing full
range of services in drilling, well workover,
well reworking and well stimulation world-
wide.
Region was founded in 2003. The company'’s
reputation as a reliable partner was time-
proved and is ensured by staff high profes-
sionalism, compliance with international qual-
ity and safety standards, applying innovative
technologies and advanced equipment.
Since 2009, all business processes are in full
compliance with international standards as
confirmed by internationally accepted certifi-
cates:
e |SO 9001 - Quality management system;
* |SO 14001 — Environmental management

system;

OHSAS 18001 — Occupational Health and

Safety Assessment Scheme.
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Te3ucChl JOKJIAA0B, IIPEACTABICHHBIX HA 17-1
MeXaAyHApOTHOHN HAYYHO-IIPAKTHYECCKOM
KoH(depeHITHH «KOJITIOOMHTOBBIE TEXHOJIOTHH,
I'PI1, BHYTPHUCKBAKHHHBIE PA0OTHI»

Proceedings of the 17" International Scientific
and Practical Coiled Tubing, Hydraulic
Fracturing and Well Intervention Conference

(Hactb 2) / (Part 2)

Iepdopamms Ha THKT ¢ HCIIOIb30BAaHHEM
CHCTEMBI CITYyCKO-TIogbeMa nnepdoparopos CIRP
HOBOTI'O ITIOKOJICHHA B B CKBA’)KHHAX C BBICOKHMH
JABJICHHEM U COJEPKaHHEM CEPOBOIOPOAA
Pocmucaas Iarngepos, ['eny Iioxa, Anexcarnop Kanoun,
Anmon Bypos, /epex boamep, dLLnombepice»
3aKkaHYMBAHHUE ¥ OCBOCHNE CKBAKITH Hd MOPCKUX
OOBEKTAX SIBISICTCSI KOMILJIEKCHOM 32/TA9€H C OOIBIITUM
KOJINMYCCTBOM TCXHUYCCKHUX 1 OTICPAITMOHHbBIX
TPYAHOCTEN, OPUEHTUPOBAHHOM Ha 6€30ITACHOCTD
IIPOBEICHUS PabOT, O TUMU3AITHIO ITPOAYKTHBHOCTH
CKB2>KMHBI, 9KOHOMHYECKYIO IIETIECOOOPAZHOCTD. DTO
OCOOEHHO KPUTHYHO 151 TEP(POPALTMOHHBIX Pa6OT
B CJIOJKHBIX CKBA’KMHHBIX YCJIOBUAX KPYHHCI;IIHCFO
MECTOPOXAcHU KacnuiiCKOM akBaTOpUU. Mbl the project and the innovative solution applied,
NPEJCTABIAEM OITUCAHUE JAHHOTO TPOEKTA, including challenges faced, experience gained, and
MHHOBAIIMOHHOE PEMIEHNUE, AaHAIN3 TEXHUYECKUX lessons learned.
TPYAHOCTEMN, TOJTYYEHHBIH OIBIT U U3BJIEYEHHBIE YDOKH. To overcome challenges, we selected electric-
7151 pemenys NOCTABICHHBIX 34/1a4 ObLI Pa3paboTaHa line-enabled (e-line-enabled) coiled tubing (CT) for
WHHOBAIIMOHHAA NTEP(POPALMOHHAS TEXHOJIOT U, precise depth control, and the latest advanced gun
BKJIIOYAION]As1 B €651 IPUMEHEHNE I'NOKOH HACOCHO- deployment system (CIRP) for conveyance of long
KoMunpeccopHo Tpy6el (I'HKT) ¢ KapOTaKHBIM KabesieM gun strings under pressure. Innovative solutions

Coiled Tubing-Conveyed Perforation with
Advanced Gun Deployment System CIRP in
High-H,S/High-Pressure Wells
Rostislav Panferov, Anton Burov, Alexander Zbandin,
Gelu Ghioca, Derek Boulter, Schlumberger

Well completion and commissioning operations
offshore present a variety of technical and
operational challenges in the quest to maximize
well productivity and optimize the economic
value together with focus on safety. This is very
relevant to the perforation operations performed
in hostile and high-pressure reservoir conditions
encountered in a complex development project
in the Caspian basin. We provide description of

JITs1 OOECTIEYEHH I TOYHOT'O TTO3UITHOHUPOBAHUS
nep@OoparimOHHOTO OOOPYJOBAHUS HA 33/JaHHOM
JIYOMHE, 4 TAK)KE BKIIOYAIONIAS CUCTEMY CITYCKO-

implemented throughout the project included
the perforation-shock-resistant bottomhole
assembly (BHA), two independent emergency

noabema nepdoparopos (CCIIIT) HOBOro MOKOJIECHUS
JUIA CITYCKA JJIMHHBIX IEP(OPALTMOHHBIX KOMIIOHOBOK
IPU HAJIMYUH BBICOKOT'O YCTBEBOI'O JIaBJICHUs. B Xoz1€
BBITIOJTHCHU A ITPOCKTA OBIIT MIPUMCHCH PAL TEXHUYCCKUX

disconnects, and tuned software to predict and
evaluate shock load and dynamic underbalance.
Some of the unique technical solutions were
designedspecifically for this project: high-pressure

pEeneHmnn: and H,S-rated connectors; specialized tool
deployment stack; 15,000-psi working pressure

— YCTOMYMBAA K JIETOHAITMOHHOMY BO3/IEHCTBHIO
repdopanonHas KOMIOHOBKa 'HKT;

— /1Ba HE3ABUCUMBIX ABAPHUIHBIX PA3bEUHUTEIIA
Pa3HOrO TUIIA JENCTBUS;

— MOZIEPHU3UPOBAHHOE IIPOTrPAMMHOE O6€ECIIEUeHHE
JUIA pacyeTa A€ TOHALIMOHHOI O BO3AEUCTBUA U
JIMHAMHWYECKON ICIPECCUU HA TIACT.

151 IpOEKTA CIIEMAaJIbHO ObLIIN PA3PA0OTAHBL:
cepoBopopopocTorikasa cucrema (CCIIIT) ¢ pabounm
JgasnenreM 1020 aTm. 1 BHYTPEHHUM JUAMETPOM
130 MM, CEpPOBOAOPOAOCTOMKYE NTEPPOPALTUOHHBIE
KOHHEKTOPBI, 1IEPPOPATOPHI CO CKPYITIEHHBIMU
¢ackamu nneppOpaMOHHBIX KAHAJIOB,
MOJICPHHU3UPOBAHHBIE, CTOMKHE K JJIETOHALIMOHHOMY
BO3JEUCTBUIO AIEKTPUUECCKUN U MEXAHUYECKNUH
PA3bEAUHUTEIIH.

Ha ceroguasmuaui nedp 10 CKBaXKHUH ObLITH
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YCIICITHO BBCJACHBI B 9KCILTYATAIIHUIO C IPUMCHCHUCM

OIIUCBIBAEMOT'O MHHOBAITMOHHOI'O METO/A NEPPOPAITUU
Ha FHKT. JJanHAas TEXHOJIOT U JOKA3aJ1a CBOIO BBICOKYIO

3(PPEKTUBHOCTD, CHUKAS COMYTCTBYIOIHNE PUCKHU

M ONICPAIIMOHHOC BPEMSI, HUBC/INPYA BOSMOXHOCTD
HEKOPPEKTHOI'O UCIIOIb30BAHUS OO0PYJOBAHUA

1 YMCHBIIAA 3AHUMACMYIO IIJIOMIA/Ib HA MOPCKOM
o6bekTe. Pa3paboTaHHBIN NOAXO/] 141 BO3MOKHOCTD
6€30MaCHO U 3(PPEKTUBHO IPOBECTU NEPHOPALIHUIO B

KOHTPOJIMPYCMBIX CKBA’KMHHBIX YCJIOBUAX, 00€eCIeYnTh

TOYHOE MTO3UITHOHUPOBAHUE MTEPPOPATTMOHHOTO
060pYIOBAHYS HA TTTYOUHE, KOHTPOJIUPOBATH
JIETOHAITMOHHOE Y/JAPHOE BO3/ICHICTBUE B YCJIOBUSIX
PEIpPECCUH Ha TUIACT BO U36EKAHUE TPUTOKA

CEPOBOJIOPO/IA B CKBAXKUHY. [ITAaHHOE PEMIECHUE SIBISCTCS

YHUKAJIBbHBIM CUMOHMO30M COBPEMEHHBIX TEXHOJIOT U,
npuMeHsaeMbIX B oTpacau: 'HKT ¢ kapoTaKHBIM

KabeneM, KapOoTakHOE OO0PYJOBAHME I HEPHOPALTUU

Ha I'HKT, cucrema crnyCko-nogbeMa rnepoparopos
MO/ JaBJIEHHUEM. YCOBEPIIEHCTBOBAHUE TEXHUYECKOTO
PpEMIEHNS TO3BOIUIO COKPATUTD YUCJIO CITyCKOB

JI0 3—4 Ha CKBAXXUHY [/ IEPPOPALIUU B yCIOBUAX
IIACTOBOU pernpeccuu BMecTo 20 1 60i1ee CIIyCKOB
nep@opaTopoB Ha Kabeie. [JONOIHUTEIBHO
npumeHenue 'HKT mo3BonmiIo npoBecTu
3aMENIEHUE PACTBOPA, 34KAYKY HHTUOUTOPOB
CEPOBOAOPOJA, A TAKKE NEPEUTH K CTUMYJIALIIN
CKBa’KHMHBI 6€3 WJIM C YACTUYHBIM Pa300pOM
YCTBEBOI'O OOOPYAOBAHUS.

IMepdpopanus Ha THKT ¢ ncnonb3zoBanuem
ONHCAHHBIX UHHOBAIIMOHHBIX TEXHOJIOTUHA
NPUMEHAETCA BIEPBbIE B KACITMIICKOM pETHOHE.
ITonmy4eHHBIN OIBIT ITIO3BOJUT CTAHAAPTU3UPOBATD
TOAXO/, TIOBBICUTB 6E30I1ACHOCTDb U 3(PPEKTUBHOCTD
pOBEAEHUS NTEPPHOPALMOHHBIX PA0OT B Oy yIIEM.

OnsiT pa6or THKT mo moaroroske, MI'PII
M TECTHPOBAHHIO PA3BEJOYHBIX CKBAKHH
Ha YaaHIJHHCKOM MECTOPOKICHHUH
Anexceti IO0un, Korcmarmaur bypoun, <Lnromobeporces;
C.Kpexrumn, M. Marxapesuy, OOO o a3npom
2e0.71020pa36e0Ka>

YaAHIUHCKOE HEPTETA30KOHJEHCATHOE
mecropoxgenue (HI'KM) asigercs OMHUM U3
CTpaTeruyeckux B Bocrounon Cubupu C 3aracamu
raza 6oJsiee TpUIJIMOHA KyooMeTpoB. Ha janHOM
3TAINE MECTOPOXJEHNE HAXOAUTCA HA CTAJUN
passeaxu. I1macToBble CBONUCTBA CYIIECTBEHHO
BAPBUPYIOTCSH, U IO NIEPEXOAA K IPOMBIIITICHHOH

Pa3paboTKE MECTOPOXKACHU S HEOOXOAHUMO OIIPEJEIHUTD

HaunooJiee 3PPEKTUBHBIE CITIOCOOBI CTPOUTENBCTBA U
3aKaH4YMBAHUA CKBAKHWH. O/:[HI/IM "3 HCpCHCKTI/IBHbIX
HAIIPaBJICHUIH, OCOOEHHO Ha HU3KOIIPOHUIIAEMBIX
Y4YACTKAX, IBJISIETCS IPUMEHEHIE I'H/IPOPA3PhIBA

r1acra (I'PIT). B foknage nogpo6Ho onrcaH onblT I'PIT B

BEPTHUKAJIBHBIX CKBAXKMHAX U MHOT'OCTAAUNHOTO I'PIT B

MOJIOTOM (HAKJIOHHO-HAIIPABJIEHHON) MHOTI'OIJIACTOBOM

CKBa’KHMHEC.

Teonoruyeckue XapakTEPUCTUKH I171ACTOB BOCTOUHOMI

CHOHpPU YHHKAJIBHBL B 4aCTHOCTH, OCOGEHHOCTBIO
MPOAYKTHUBHBIX I'A30BbIX TOPU3OHTOB YasAHUHCKOI'O
MECTOPOX/ACHUS SABJIACTCS HU3KASI TEMIIEPATYPa

5.12-in. ID H,S-rated rounded scallop guns; shock-
resistant electrical disconnect; and high-tensile CT
logging head disconnect weak points.

To date, more than 10 well commissioning
operations were successfully completed with this
innovative method — e-line-enabled CT perforation
under high pressure. This perforation technique
proved to effectively minimize operational time,
associated risks, improper equipment use, and
footprint on location. Such approach allowed
safe and efficient perforation in a controlled well
environment that resulted in accurate depth
control and managed detonation shock load and
overbalanced conditions, which avoided any well
fluid influx or H,S release. The developed solution
required seamless integration of innovative
techniques and hardware, including e-line enabled
CT, the CT logging head, the gun deployment
system for pressurized well conditions, wireline
tools and specialized perforation equipment. The
design was optimized
to perforate the well
in three or four runs at
overbalanced condition
(squeeze mode) in a single
rig-up job instead of more
than 20 wireline runs.
Additionally, the use of
CT granted flexibility and
increased operational
safety to perform pumping
operations for well
displacement and well
control, injection of H,S
scavenger, and stimulation,
as per Operator’s plan,
without or with only partial
rig-down.

This is the first time that the described CT
perforation operation using such techniques
has been performed in the Caspian region. The
experience demonstrates a method to safely
and efficiently facilitate perforation jobs under
challenging conditions in the future.

Coiled Tubing implementation to testing
through multistage stimulation in
Exploration well in Chayandisnkoe field
Alexey Yudin, Konstantin Burdin, Schlumberger;
S. Kreknin, M. Makarevich, GGR Gazprom

With reserves of over 1 trillion cubic meters,
Chayandinskoe oil, gas, and condensate field
(OGCF) is one of the strategic fields in eastern
Siberia. The field is currently in the exploration
stage. Geological properties of the formations
vary significantly, and it is necessary to define
appropriate methods of well construction
and completion prior to switching to a field
development stage. One of the prospective options
is to implement hydraulic fracturing in low-
permeability areas of the Chayandinskoe. A pilot
stimulation campaign was executed in 2015-2016
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to test the efficiency of hydraulic fracturing in
vertical wells and in one subhorizontal multilayer
well. The geology of eastern Siberia formations

is unique. In particular, producing formations

of Chayandinskoe field have extremely low
temperatures (8 to 13 °C) that require a principally
different approach to fracturing fluid design
compared to the majority of the operations in
western Siberia. One challenge is to achieve a fluid

(8—13 °C), koTOpas TPEOYET IPUHIIUITNATIBHO HOBOTI'O
noaxonaa K I'PIT B CpaBHEHUU C GOIBITUHCTBOM OIEPaIiuii
B 3anagHoi Cubupu. O6ecrieueHruE OTHOBPEMEHHO
CTAO6UIBHOCTH XKUJKOCTH TUIPOPA3PHIBA U CLIOCOOHOCTH
K CKOPOMY Pa3pyLIEHUIO IIOCJIE PA3MEIIEHH TPONIAHTA
ABJISIETCS BBI3OBOM. B XO/I€ MOATOTOBKH K IIPOEKTY B
JIaGOPATOPUH ObLII OCYIIECTBJIEH NTOAOOP CHELINAIBHON
peuenTypsl (BKIIOYAIOMIEN, B YACTHOCTH, SH3UMHBIE
JIECTPYKTOPBI). BaxkHOM 327124, KOTOPYIO HEOOXOAUMO

pemats npu ['PI1 B JaHHBIX KOJUIEKTOPAX, ABIAETCS
60pbOA C r'UAPATOOOPA3Z0OBAHUEM, JIJIS1 UETO OBLIN
UCHOJIB30BAHBI CIEITUATIbHBIC UHTUOUTOPHI IPU
BBICOKMX KOHIIEHTPAUAX.

B xone nByx sumHux Kamnanui I'PI1 (Bcero 5
onepanuii) 61U TPOTECTUPOBAHDI 3 CKBAXKUHBL:
XaMaKUHCKUU TOPU3OHT OBbLII CTUMYIUPOBAH BO

that is stable but that can break within a few hours
after the treatment. Laboratory research was a
significant part of the project preparatory stage;
enzyme breakers, in particular, were included to
the recipe. Methane hydrate creation is another
common challenge in these reservoirs; special
inhibitors under high concentrations were

integrated within the fluid formulation.
Within two winter campaigns (a total of five
fracturing stages), there were three wells stimulated.

BCEX TPEX CKBAXKUHAX, BOTYyOOMHCKNHA U TaIaxXCKUH
TOPHU3OHTHI — B TIOJIOT'Ol CKBaKKHE B 2016 ropy.
JJI OITUMU3AIM U MOAETUPOBAHNA TPpemnH ['PIT
UCIIOIb30BAHBI JAHHBIE PACIINUPEHHBIX KAPOTAKHDBIX The Khamakinskiy producing formation was
UCCJIENOBAHUN B NTUJIOTHOM U HAIIPABJIEHHOM CTBOJIAX tested in all three wells, and the Botuobinskiy
CKBAKUHBL and Talakhskiy formations were tested in a
JOKIam COpEepKUT MOAPOOHOE OITMCAHNE subhorizontal well in 2016. Advanced logging
MPOBEAEHHBIX KEPHOBBIX U JTAOOPATOPHBIX suites were run in both the pilot and lateral holes
HICCJIEOBAHUH IO ONITUMH3AINH JKuaKoCcTH I'PIT. of the wells to optimize fracture modeling and
PaccmoTpeHna cnenyrka 3aKaHIHUBAHUS TTOJIOTON placement. This paper contains detailed description
CKBAXUHBI C MHOTOCTaJUMHBIM ['PIT — KOMITOHOBKA of the core and laboratory testing performed in
060pYyAOBAHA YIIPABIAEMBIMUA TOPTAMHU 15 the laboratory for fluid optimization. The specifics
CEJIEKTUBHOM M30IAIUH HHTEPBAIOB. [[pOMBIBKA of completion of a subhorizontal well with a
CKBQ)KUHBI ¥ BBI30B ITIPUTOKA OCYIIECTBICHBI multistage stimulation assembly is described. In this
xomruiekcoMm T'HKT 711 MUHMMHW3AITUN HOTEPh well, premium ports were used to allow for selective
SKUJIKOCTH ITYIIIEHUS B TPEIITUHBI U [T interval isolation. Well cleanout and nitrogen
PEIOTBPAMIEHUS THAPATOB B MOMEHT OTPA6OTKHU kickoff via coiled tubing were done to minimize
sxugkocTH ['PIL TIpoBeieHO ncciefoBaHue TPOMUIIS near-wellbore damage and prevent hydrate creation
TIPUTOKA BJJOJIb CTBOJIA CIICIIUAJIBHBIM CKAHEPOM C during fracturing fluid flowback. The flow profile
repeaveii JaHHBIX 110 OIITOBOJIOKOHHOM CBS3H. was measured using a special multiphase imager
OCOBEHHOCTHIO IMMPOEKTA CTAJI MHOTOCTATUITHBIA run with fiber-optic-enabled coiled tubing.
TUIPOPA3PHIB C IIPHUOOIIIEHNEM TPEX PAZTUIHBIX The conclusion of the initial campaign can be
POAYKTUBHBIX FTOPU30HTOB Y€PE3 YIIPABISIEMBIC TIOPTHI summarized as follows:
rUAPOPa3peIBa. OCHOBHBIMH PE3YIBTATAMU SABISIOTCS: * The engineering and laboratory support for fluid
¢ HMHxeHepHas ¥ 1a60paTOpPHAs HOATOTOBKA optimization played a key role in the project’s
PELENTYPBI XKUAKOCTH U AU3AMHA T'NIPOPA3PhIBA success considering the complex geological
UI'DAET KJIFOYEBYIO POJIb B CJIOXKHBIX environment and extremely low formation

HU3KOTEMIIEPATYPHBIX KOJUIEKTOPAX BocTOuHOMU temperature.

Cubupu. * The completion of the well was adequate for the
¢ KOMITOHOBKA 3aKAHYUBAHMS IIOJIOKUTEIBHO CEOST tasks:

3aPEKOMEH/IOBATIA:

— T'U/IPABJIMYECKUE 3AKOJIOHHBIE ITAKEPDI
06€eCTIEYnIIN HAJICKHYIO U30JISLIHIO;

— ynpasiagemble npeMuyM-ntopTel I'PITy06HbI B
AKCIUTyaTAuy npu Hatnauu 'HKT,

— IPEMUYM-IIOPTHI IIO3BOJIMIIN CEJIEKTUBHBIM
BBIBO/I TPEMUH HA PEXKUM.

* KOMOUHHPOBAHHUE ONITOBOJIOKOHHOI CBSI3U YEPE3
I'HKT (ACTive) u ckaHepa MHOTO(pa3HOI'O IPUTOKA
FSI o6ecrieunBaeT HAJEKHBIN 3aMep TPOohUIs
MIPUTOKA B PA0OTAIONICH CKBAKUHE JTI0O00M
TPAEKTOPUHU U TIO3BOJISIET NOATBEPAUT:

— HJIMYHE HEABMKUMOM XXUJIKOCTU Ha 3260€
CKBA>KMHEBI, YTO IO3BOJIAET HE3AMETUTEIBHO
MNPUHUMATD PEIIEHUE 110 OTPAOOTKE HUKHEN
TPEMIVHBI
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— HAJIMYME MHOTO(PA3HOTI'O XaPAKTEPA ITOTOKA U3
TpemuH B opTel I'PIT.
* Ba’XHOCTB UCIOJIB30BAHUS PACIIUPEHHOTI'O
KAPOTAXHOI'O UCCJIEJOBAHUSA B IIOJIOI'OM CTBOJIC

CKBA’KHWHBI, YTO IMO3BOJIACT IMPABUJIBHO OIIPCACIUTD

MOIIJHOCTb W HACBIIIECHUE IIPOAYKTUBHBIX
UHTEPBAJIOB. BEPHEBIN HA60D KAPOTAKHBIX
UCCJIEAOBAHUM ITIO3BOJIAET KAYECTBEHHO OLICHUTD

TNOTCHI WA MTPOAYKTUBHOCTH CKBAKHWHBI, IIOCKOJIBKY
JAA2KC HAJTMYHC ITUJIOTHOI'O CTBOJIA B CTOJIb CJIOKHBIX

KOJIJIEKTOPAX MOKET HE OOECIEYUTH KOPPEKTHOMN
OILICHKU XAPAKTEPUCTHK IVIACTA B OKPYKECHUU.

¢ OCBOEHHE TPEUIUH C TOMOIIBIO KoMIIeKCca THKT
C AQ30TOM SIBJISIETCSI AOCOJIIOTHO KPUTUYHBIM 1151
n36€TaHUs OOPA30BAHUSA TUPATOB B IA30BbIX U
ra30KOH/IEHCATHBIX CKBA’KUHAX CO CTOJIb HU3KOH
TEMIIEPATYPOU.

¢ B cpaBHEHUHU CO BCEMU OCTAJIbHBIMU METOJJAMU
CTUMYJISILIMU, ONPOOOBAHHBIMH [IJIs1 JAHHBIX
KOIeKTOpPOB, I'PIT Kak MeTOA MHTEHCU(PUKAITUN

onpasan 3p@PEKTUBHOCTS B HU3KOIIPOAYKTUBHBIX

TAJTAXCKOM U 60TYOOHMHCKOM HHTEPBAJIAX.

XaMaKMHCKUU KOJUIEKTOP CPeAHEN IIPOHULIAEMOCTH

TAKXKE NTOKA34JI 3HAYUTEIbHBIA IPHUPOCT
OPOAYKTUBHOCTH nocJie I'PIT npy HOpMUPOBAHUU
Jebuta Ha mapaMmeTp KH.

 TIpoeKT He 6bLI OBl YCIIENIEH O€3 TIATETBHON

MIPOPAGOTKH JIOTUCTUKH U KOOPAMHAITUN MEKTY BCEMH
32/1eICTBOBAHHBIMI CTOPOHAMH, YUUTBIBASI CKATHIE
CPOKH IIPOBEJCHUS U V/IAJIEHHOCTH MECTOPOXKIACHH L.

OmBIT IPOBEAEHHU A PAOOT IO OIIPEIETICHHIO

npod I IPHEMHUCTOCTH CKBASKHH, 3AKOHYIECHHBIX
MmHOTrocraguiabpIiM I'PII ¢ mcrmoas3oBanueMm F'HKT
U METOoJa pacupenenaeHHou rTepmomerpuu (DTS)

I Mananus, K. bymyaa, K. Bypoun, Lnomoéepoice»;
H. Kaewros, M. Kpemeneyruit, OO0  aznpommedhnio
HTI]»

JOKJIa; OINCBIBAET AJIBTEPHATUBHBINA YCIIEIITHBIA

OIIBIT IPUMEHEHUS METO/1A 3AMEPOB PACIIPE/ICTICHHOH

TEPMOMETPHHU B TOPUZOHTAIBHBIX CKBAKMHAX C
MTI'PIL. Cuctema ACTive — OITTOBOJIOKOHHBIN KAOEb,
pacnonoxeHHsl BHyTpu 'HKT, npuMmeHsics B

KA4ECTBE PACIIPEAEICHHOI'O AATYHUKA TEMIIEPATYPHI /11
nJeHTUPUKALNU TpeluH ['PIT B TOPU30HTAIBHOM 4aCTH

CKBa>KUHbBI I1O/], 3aKAYKOM.

BeinosnHeHOo 601€ee 10 3anmuceii B Tpex
TOPU3OHTAJIBHBIX CKBAKUHAX ¢ MI'PI], 10 1 mocie
poseaeHus NOBTOPHBIX MI'PIT co crienaibHbIM

OTKJIOHSIIOIITUM aI€HTOM, TIO3BOJISIIOITUM (DOPMUPOBATD

IIOBTOPHBIE U HOBBIE TpelmnHbl I'PIT B panee He
CTUMYJIMPOBAHHBIX 30HAX.
Hccneposanus pacrpeieieHHOM TEMIIEPATYPbI

(Distributed Temperature Sensing, DTS) npoBoauInCh

B TPEX PEKUMAX: 3AIIUCh (POHOBOM TEPMOMETPHH B
OCTAHOBJIEHHOM CKBA’KUHE, 3ATTHCh IO/, 3aKAYKOMU
JUISL OLICHKU IIPUEMUCTOCTHU IIOPTOB U 3AITHCh
BOCCTAHOBJIEHUS TEMIIEPATYPHOI'O I1OJIS LIS
JIOKQJIN3ALIUU TPEIIHUH 32 KOJIOHHOM.

Haumnnas ¢ 2010 roga B Poccruu aKTUBHO BHEPSAIOTCS
KOMIIOHOBKHU 3aKAHYMBAHUA CKBAXKUH /151 IIPOBEACHU
MHOrocTaguiHbIX ['PIT (MI'PIT), B KOTOPBIX pa3/ie/ICHUE }

Korcmarmun b) ZJ()MH
Konstantin Burdin

— Hydraulically activated
open hole packers reliably
isolated the intervals.

— The fracturing
premium ports were
reliably activated with
coiled tubing.

— Premium ports allowed

targeted operations with

selected fractures.

» Combining coiled-
tubing-deployed fiber
optics and a multiphase
flow scanning imager
enabled reliable
production logging
results in a well with
complex trajectory and enabled confirmation of
— Non movable fluid at the bottom of well,

allowing the operator to address immediately
the cleanup of the lowest zong;

— Presence of multiphase flow in the well at the
port sections.

The importance of an adequate well logging

technique in the lateral section to determine

the correct net pay and saturation of the
reservoir was shown. Good logging methods
will provide the possibility to understand the
potential deliverability of the well, because in
such laminated reservoirs, even the pilot hole
may not provide the correct interpretation of the
formation characteristics in the lateral.

Coiled tubing nitrogen-enhanced cleanout and
well flowback after fracturing is absolutely critical
in reducing the potential of complications from
gas hydrate formation during the production
startup process of a gas or gas condensate well in
a permafrost environment.

Compared to all other stimulation techniques
that have been tried in these reservoirs, hydraulic
propped fracturing proved effective in the
low-permeability Talakhskiy and Botuobinskiy
formations. The Khamakinskiy formation, with
a higher permeability, also showed significant
productivity increase when production was
normalized to kh.

* The project would not be a success without a
thorough preparatory stage and teamwork and
coordination between all involved specialists
considering the extreme timing restrictions of the
operations remoteness and logistics challenges.

Experience of estimating Injection Flow
Profile in horizontal wells completed
with multistage Frac using CT conveyed
Distributed Temperature Sensing
G.Malanya, K. Butula, K. Burdin, M. Kbaziev,
S. Kuzmin, Schlumberger; 1. Kaesbkou,
M. Kremenetskiy, Gazpromneft-NTC

The presentation describes an alternative
method and successful experience of performed
Distributed Temperature Sensing (DTS) survey
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CTaUI IPOBOAUTCS IOCPEACTBOM COPOCA MIAPOB
PAa3IMYHBIX JUAMETPOB. [IprMEHEHNE TOAOOHBIX
KOMIIOHOBOK B HE(DOHTAHUPYIOINX CKBAXKUHAX
HAKJIAJbIBACT PAJ TEXHUYECKUX OI DPAHUYECHU

10 IPOBEACHMIO CTaHaapTHOro INI'M nmpm
MJIAHUPOBAHUU NIOBTOPHBIX MI'PII. Bonee Toro,
pErucTpanus MHOro(ha3Horo Npoguis IpUTOKa

B TOPU3OHTAJIBHBIX CKBA’KMHAX ABJISAETCSA BECbMA
HETPUBHAIBHOM 33/1a4€ii, KOTOPas TPEOYyET
TIIATEIBHOM OATOTOBKH CKBAXXUHBL (DPE3EPOBAHUA
MIAPOB, CEJIEI, 4 TAKXKE OUYUCTKH CTBOJIA OT ItecKa 'PIT
U MEXAHUYECKUX pumMecer (bypauH 1 COaBTOPHI,
2013). B cBsa3u ¢ 37uM DTS ObL1 BBIOPAH B KAYECTBE
METOJA UCCIEAOBAHNN MTOJOOHBIX CKBAKUH KaK
HauboIee IOAXOISIITH.

HuTepnperauysa TEPMOMETPHUU HA IIPUTOKE
B FTOPU3OHTAJIBHBIX CKBAXKUHAX ABJIAETCS
HENPOCTOM 3a4a4EU BBUY OTCYTCTBUA
3HAYUMOI'O I'€OTEPMUYECKOTI'O I'PAJUEHTA BAOIb
T'OPHU30HTAJIbHOI'O YY4CTKA CTBOJIA CKBAYKHUHBI 1, KAK
CJ1EACTBUE, HEBBICOKOU PA3HMIIBI TEMIIEPATYP MEXKIY
paboTaroNUMU UHTEPBAIAMUA. PagHunia reMneparyp
B CTATUKE U JUHAMUKE IIPU CYIIECTBYIOMNX JEOUTAX
TAKJKE HEBBICOKA. IMEHHO 110 3TOU IPUYHNHE BCE
UCCJIEAOBAHUA IIPOBOAMIIMCE O[] 3AKAYKOM XKUJKOCTHU
C TEMIIEPATYPOM, 3HAYNUTEIHBHO OTINYAIOIENCA OT
MJIACTOBOX.

Hcrionb3zyemass METOIMKA ITO3BOJIMIIA BBITIOJIHUTD
OLIEHKY NPO(UIIA MPUEMUCTOCTH CKBAKUHBI U
OINIPEJIEIUTD PACIIOJIIOKEHHNE KAK CTAPBIX, TAK U
HOBBIX TPEMIVH. BblyIa pENIena 33/1a49a OIIPEEIEHUA
NPOAYKTUBHOCTH IIPOCTUMYIHMPOBAHHBIX 30H HA
KAaYECTBEHHOM U KOJTUYECTBEHHOM YPOBHAX, UTO
TO3BOJIMJIO JIyYIII€ TIOHATD ITOBEICHUE CKBA’KUHBI U
J1aTb 60JI€€ TOYHYIO OLIEHKY IIJIACTOBOI'O IABJIEHUA U
TEMIIEPATYPBL.

MeToa UCCnefoBaHNA FOPU3OHTAIBHBIX CKBAKHUH
¢ MI'PI1 nozt 3aKa4KOM C MPUMEHEHHEM OITTOBOJIOKHA
HE TOJIBKO ITOATBEPANII CBOIO IPUMEHHUMOCTD,
PabOTOCIIOCOOHOCTD Y HAJICKHOCTB JJI51 IIOCTABJICHHBIX
33/1a4, HO TAKJKE MO3BOJIMJI BBITIOJIHUTH OIITUMU3ALIHIO
BIIEPBBIE IPOBOJUMBIX PA6OT IMOBTOPHBIX
MHOroCTagunHbIX I'PI1 B TPpaAUIITMOHHBIX KOJIJIEKTOPAX
C UCIIOJIb30BAHUEM HOBENIIIEN TeXHOIOrnu MI'PIT ¢
OTKJIOHAIOIIUM areHTOM. MeTO/ a1 JIy4Iee NIOHUMAHHE
IOBEJCHUS IJ1ACTA. TaKKe ObIN Pa3pA0OTAHBI HOBBIC
MCETOOHUKHU I/IHTepHpeTaLII/II/I Y BU3YAJIN3AIUN JAHHBIX
DTS, O3BOJISIONINE PETUCTPUPOBATD CHIKECHUE
YPOBHSI )KUIKOCTH B CKBAXKUHE JIJI51 OLICHKH TEKYILETO
IVIACTOBOI'O JIABJICHUSI.

HeTpagunnoOHHEBIE IOAXOABI K TPAJUIITHOHHBIM
MECTOPOKIAEeHUM. [HoKast TpyOoa IPUXOTUT
Ha IIOMOIIb
Mapmun Patinaric, BP Russia

Joxnaz copepXuT NH(POPMALUIO O TAK HA3bIBAEMOU
HE(MTIHOU MUPAMU/IE, A TAKKE O TEKYITUX MO3UITUAX
Poccun u CIIIA B Hel. Takoke IPEACTaBICHBI (DAKTHL, YTO
Poccus 106BIBAET GOBIIYIO YaCTh CBOEH HE(DTH U Ia3a
Ha TPAJUITMOHHBIX MECTOPOXK/ICHUSAX, TOINA Kak CIIIA —
U3 HETPAJUITUOHHBIX KOJUIEKTOPOB. DTHUM OOYCIOBJIEHO
3HAYUTEJIbHOE KOJIMYECTBO onepanyi 1o I'PIT u
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in non-cemented horizontal wells completed

with multi-stage hydraulic fractures (HWMSF).
ACTive — an optical fiber line located inside coiled
tubing has been used as a temperature sensor that
continuously recorded
temperature changes along
the wellbore to identify
fracture positions in the
horizontal wellbore.

More than 10 DTS
surveys in three HWMSF
were run before, during
and after re-frac treatments
in which a special chemical
were used to divert new
hydraulic fractures from
the existing propped
fractures.

The DTS survey
included the acquisition
of temperature at three
different stages: during a shut-in period recording
a baseline, during an injection test to record the
injection profile and during warm-back period
to allocate zones (fractures) of flow behind the
installed liner.

Interpretation and visualization of DTS data using
internal software package allowed correlation with
the reservoir model and the data acquired during
the fracturing treatment.

Ball type HWMSF completions systems are
used in conventional mid permeability reservoirs
in Russia since 2010. One of the initial tasks for
proper multi-stage re-frac planning is to determine
an inflow profile of the well. There is a number
of technical limitations in non-flowing HWMSF
wells including adequate production logging (PL).
The execution of multiphase PL in HWMSF is
quite expensive and needs thorough preparation:
the milling of the balls and seats, cleaning the
wellbore from debris and proppant. The conditions
in the field did not allow to do a standard PL
measurement, so DTS was selected.

The temperature interpretation with recorded
DTS data too is not simple, as typically, there is
insufficient temperature change in the horizontal
section between shut-in and flowing periods of
awell and the interpretation of inflow profile
becomes quite complex.

The process implemented allowed the
interpretation of acquired data in order to build the
injection profile and find the previously stimulated
zones and the newly initiated hydraulic fractures.
The method provided quantitative but also a
qualitative estimation on the performance of each
frac port and allowed to investigate the behavior of
the well during shut-in, including better estimate of
reservoir temperature and pressure.

DTS studies of HWMSF during the injection
test haven’t only confirmed its applicability,
performance and reliability for the given tasks,
but also allowed to perform an optimization



nosropuomy I'PIT B CIITA. B Poccuu cutyanys nHasd, T.€.
4HCJIO IIPOBOAUMBIX OIIEPALIUI OTHOCUTEIBHO HEBEJIHKO,
ecay cpaBHUBATL ¢ CHIA.

OcCHOBHAa4 /i€, IPO3BYYaBIIasd B JOKIAJE,
IIPEANIOIATAET UCIIOIb30BAHUE OIDOMHOIO OIIbITA
B 06s1acTu I'PT1, HAKOIIJIEHHOT'O AMEPHUKAHCKHUMU
HEPTAHUKAMU, HA TPAJAULTUOHHBIX MECTOPOXKACHUSIX
Poccum. IlpenaraeTcsa IpOEKTUPOBATD, TOTOBUTD U
BBITIOJIHATE onepanuu I'PIT Takum 06pa3oMm, YTOOBI
He ObLJIO HEOOXOUMOCTH B NOBTOPHBIX ['PIT. Benn
€CJIM BO3HUKAET HEOOXOUMOCTD B IOBTOPHOM
I'PIT, 3HaumnT, n€pBUYHBIN ['PI1 6611 BBITIOJTHEH
HEAOCTATOYHO XOpotIo. ['nbkas Tpyda JOJIKHA IOMOYb
B JOCTUKEHUU ITOCTABJIEHHBIX LIEJIEH, [IPEAOCTABIIAA
BBICOKOTEXHOJIOTUYHOE U 3(P(PEKTUBHOE PEMIEHUE I
IIPOBEJEHUSA OIIEPALIH 110 TUAPOPA3PLIBY.

KoaTroouHr. JIokaauzanusa B Poccuu
Mamum L ynvy, Energy Group

PeIHOK KONITIOOMHTA Poccyu u crpan CHT yrxke
C(POPMUPOBAJICA U Pa3BUBAETCA. HO 3TO HUKAK HE
OTPAXKAETCA HA TEKYIIEU CXEME MOCTABOK 'MOKON TPyObI
HA 3TOT PBIHOK. Hazie’kHas 1 KOPOTKASA LIETIOYKA IOCTABOK
T'UOKUX TPYO HANIPAMYIO IOBIUAET HA ONIEPALTMOHHYIO
U (PUHAHCOBYIO 3(P(PEKTUBHOCTD KJIMEHTOB U ITO3BOJIAT
PaCHIMPUTD JIOKAJIBHBIA PBIHOK KOJITIOOMHIA.

Bor nnouemy Energy Group nipeAcTasiseT CIeayolee
pernieHue:
* JIOKaIHU3UPOBATH NPOU3BOACTBO 'MOKOU TPYOBIL:

— Energy Group HaXO[UTCA B IPOLIECCE CTPOUTELCTBA
3aBO/]A ITO TPOU3BO/JCTBY THOKOI TPYOBI B
. Kpacnorypuncke, Poccus.

— HoBbi11 32B0/ Oy T 623U POBATHCS HA OIIBITE,
MOJIyYEHHOM B PAMKAX COTpyAHHU4YeCTBA C OAO
<YpanTpyoMalir», HO OyJET PACIIONOKEH B CIIELIUAJIBHO
MOCTPOEHHOM IPOU3BOJCTBEHHOM IIOMEIIEHUN C
COBPEMEHHBIM ITIPOKATHBIM CTAHOM.

* JIOKaIM30BaTh IIPOU3BOJACTBO CTAIIH:

— PazpaboTrars CTAJIbBHOU CIJIAB, KOTOPBIN ObI TIO3BOJINII
CO3/1aBaTh TPyOBI IO cTaHgapTaMm API 5S8T.

— Energy Group KoopguHHpyeT paboTy I'PYIIILL, LIEJIbIO
KOTOPOM ABJIAETCA PA3PAOOTKA CTAJIBHOT'O CILIABA,
NPEJHA3HAYEHHOI'O CIIEIUAIBHO JJ15 IPOU3BOCTBA
T'UOKUX TPYO.

HOBBIF pOCCUIICKHI 32aBOJI OYAET BBIITYCKATH
THOKYIO TPYyOy
Paesuno Enurees, [ K «Ppar/ncem-Boaza»

I'pynmna xomnanu «Ppak/xer-Bora» 6ply1a OCHOBaHA
B 2009 rogy npogeccruoHanaMu HE(PTEra30BOU OTPACIN
JUIs OKA3aHUA YCIIYT JOOBIBAIOIIUM PEAITPHUATUSIM.
HampasyieHuA AeATEIbHOCTH: OypEHUE HE(PTAHBIX
Y I'a30BbIX CKBA’KHH, CO3/IaHUE MHPPACTPYKTYPbI
MECTOPOXAECHNH, KAITUTAIbHBIN PEMOHT CKBAXKUH
JIFOOOM CJIOKHOCTH, TUAPABINYECKUN PA3PBIB IIACTOB,
KOJITIOOMHTOBBIE TexHooruu. 'HKT sBnseTcs
TEXHOJIOTUYECKHMM UHCTPYMEHTOM U TPEGyeT
peryIsapHON 3aMeHbL. B Hacrosiee Bpemsa 6osee 90%
I'MOKHX TPYO Hd POCCUCKOM PBIHKE UMIIOPTHBIE, U
BO3MOKHOE PACHIUPEHNUE AHTUPOCCUUCKUX CAHKIIUHI
MIOCTABUT IOJ] yI'PO3Y PA3BUTHUE HEPTErA30BOM OTPACIIH,
OCOBEHHO B YACTH JOOBIYU TPYAHOMU3BIEKAEMBIX 3AI14COB.

of the first ever re-fracturing treatments in
conventional reservoirs using a novel multistage
re-fracturing diverting technology and gave better
understanding of the reservoir behavior. New
techniques of DTS data interpretation, such as the
evaluation and visualization of wellbore fluid level
decrease to estimate the reservoir pressure have
been developed.

Unconventional Approaches to Conventional
Formations. CT to the Rescue
Martin Rylance, BP Russia

The report presents the information about the
so-called “oil pyramid” and the current position of
Russia and the USA on this pyramid. It contains the
facts that Russia produces the majority of its oil and
gas from conventional reservoirs while the USA —
from unconventional ones. That’s why the number
of fracturing jobs in the USA is great, as well as
the number of “refracs”. In Russia the situation is
different, i.e. the number of fracturing operations is
relatively small in comparison with the USA.

The main idea and message of the report is to
use vast experience acquired by American oilmen
in the field of fracturing on the conventional
fields of Russia, to design, prepare and perform
fracturing jobs properly so there will be no need in
“refracs”. Because if there is a need in “refrac” that
means that fracturing operation was performed
badly. Coiled tubing can help to achieve these
goals providing high-tech and efficient means of
fracturing.

Coiled Tubing. Localization in Russia
Matt Shuliz, Energy Group

Russia and CIS coiled tubing market is mature
and growing; something that is not reflected in the
current coiled tubing supply chain. A short, reliable
supply chain will directly affect clients' operational
and financial efficiency and expansion of the local
coiled tubing market.

That’s why the Energy Group presents the

following solution:
¢ Localize dedicated Coiled Tubing production

— The Energy Group is in the process of
developing a Coiled Tubing plant in
Krasnoturinsk, Russia;

— The New plant is based on experience gained
at Uraltrubmash, but located in a purpose-built
facility with state-of-the-art mill and build-up
line.

¢ Localize steel production

— Develop a steel alloy with all the properties that
would allow tubes to meet API 5ST standards;

— The Energy Group coordinates a working group
consisting with the goal of developing a steel
alloy tailored to coiled tubing specifications.

New Russian Plant Will Have Manufactured
Coiled Tubing
Ravil Enikeeuv, Fracjet-Volga

FracJet-Volga Group was established in 2009
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I'K «®pak/xeT-Bosray, IOHUMas CI0KUBITYIOCH
cuTyauuio, B 2015 rogy 3amycTuiad IpOEeKT IO
OPraHU3AINY IPOU3BOJCTBA THOKUX TPY6. B 2016
Oy HA4aTO CTPOUTENBCTBO TPYOHOT'O 3aBOAA HA
TEPPUTOPUU OCOOOH SKOHOMUUECKON 30HBI
«Y3510Bas» B TynbCKOI 06/macTy. [IpON3BOJCTBEHHBIE
IJIOIIAZ U COCTABAT 15 TBIC. KB. M, OyyT
YCTAHOBJIEHBI COBPEMEHHBIE ABTOMATU3UPOBAHHbBIE
IIPOU3BOACTBEHHDIC JIMHUU U 33I€HCTBOBAHA
JIaGOPATOPHSA PA3PYIIAIOUIEIO U HEPA3PYIIAIOIIETO
KOHTPOJIA. [I1aHOBOE HAYAJIO BBIITYCKA IIPOAYKLINY —
4eTBEPTHIN KBapTa1 2017 rosa. 3aBop 6yaeT
BBIITYCKATb TPYOBI IUAMETPOM OT 25,4 10 88,9 MM

U JUTMHOU 710 9000 M, COOTBETCTBYIOIIHE CTAHAAPTY
API 55T B Poccrn. MonHOCTb IIEPBOI O4epeaU
NPEANPUATHS IPU OFHOCMEHHOM PEXUME
MOJIHOCTBIO 3aKPOET NOTPEOGHOCTU POCCUIICKOTO
PBIHKA. [IBYyXCMEHHBIN PEXUM PA6OTHI IO3BOIUT
obecneunTs peIHKY cTpaH CHI. Bropas odepenb JacT
BO3MOXHOCTB OXBATUTb MIHINIO 1 CTPaHbBI BiIoKHETO
Bocroka.

H301A1HOHHBIE PA0OTHI C IOMOIIBIO CIBOCHHBIX
IIAKePOB U IIPOOOK
Heopo Cmupros, Weatherford

Ha gaHHBI MOMEHT IIEPHUOJIUYECKH BCTAET BOIIPOC
0 BO3MOKHOCTH M30J10un nopTos I'PIL B o101
paboTe OMUCHIBAETCSA UHCTPYMEHT IO OTCEUYEHUIO
HETEPMETUYHOCTH, KOTOPBIXA ITPEACTABIAET COOOM
CHCTEMY CIBOEHHBIX ITaKePOB. Cuctema WidePak One-
Trip Straddle Packer 6p11a pazpadoTana € yCJIOBUEM
obecriedeHn s MAKCHUMaJIbHO BO3MOKHOI'O ITIPOXOHOTO
JuaMeTpa (Harpumep, s KOJMTOHHEI 114,3 Mmm
NPOXOAHOU AUAMETD 59,7 MM), 4 YCTAHABIUBACTCA A
uspiekaeTca ona 3a oguy CIIO. IToMrMo 3TOr0, €ECTh
CHCTEMA, YCTAHABJIMBAEMAs WJIN U3BJIEKAEMAsA 34 [IBE
CIIO. B HEN CHUXKAETCS IPOXOJHOM AUAMETP U3-34
HHCTPYMEHTA, COEJUHAIONIETO BEPXHUI Y HYDKHUN
MAKEPBL

Bropas 4acTb JOK/Ia/1a BKJIIOYAET MH(POPMALUIO
O IIPOOKAX: KOMIIO3UTHOM nTpooke TruFrac,
NPHUMEHAEMOH JIJIA IIPOBEIEHNA MHOT'OCTAJUIMTHBIX
I'PIT ipy CTAHAAPTHOM 3aKAHYMBAHUN CKBAKUH, U
usBnekaemor npoo6ke ISO Retrievable Bridge Plug,
CIIY>KAIIEN MTHCTPYMEHTOM OTCEYEHH A HMKEJIEKAIX
NPOAYKTHUHBIX IIACTOB.

OTHU MHCTPYMEHTBI HINPOKO IIPUMEHSIOTCS 34 PyOE:KOM
1 XOPOHIO CEOA 3aPEKOMEH/IOBAJIN HA PBIHKE CEPBUCA.

BecumapoBbI€ TEXHOJIOI'HH IIPOBEJECHH A
mHoOrocragiuHbrx I'PII c npumenenuem THKT
Kamune Kapumos, OO0 dlaxep Cepeuc»

B utore 2016 rosia B paMKax OMbITHO-TTPOMBITIIEHHBIX
padcoT OO0 dTakep CepBUC» YCIIEIIHO IPOBEICHA
pa6ora no TexHosnoruu Plug & Perf c T'HKT Ha
MecTopoxacHuu OO0 «bamHeTh-100bI49a>.

OCcob6EeHHOCTDIO JAHHOM TEXHOJIOI'MHU SIBJISIETCS:

1) CIIyCK KOMITOHOBKH, 2) YCTAHOBKA KOMITO3UTHBIX
Pa30ypHUBAEMBIX IIPOOOK, 3) IIPOBEACHUE
rUApONeCKOCTpyrnou nnepgopanuu (I'TIIT). Bee
3TU LMKJIBI IPOBOASATCA 32 OMH ci1yck ¢ THKT. B
T'OPHU30HTAJIBHOU CKBAKHUHE OBbLJIO YCTAHOBJICHO
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Pasuns Enuree
Ravil Enikeev

by oil and gas professionals for the purpose of
providing oilfield services. Business dimensions:
drilling of oil and gas wells, establishing field
infrastructure, well workover, hydraulic fracturing,
coiled tubing technologies.
CT is a process tool

and requires regular
replacement. Currently
more than 90% of coiled
tubes on the Russian
market are imported
ones, and possible
extension of sanctions
might jeopardize the
development of the oil
sector, especially in terms
of producing hard-to-

| recover reserves. Having
an understanding of the
market situation FracJet-
Volga launched a CT
manufacturing project in 2015. Construction of
the tube-manufacturing factory has started in
special economic area “Uzlovaya” in Tula region
in 2016. Production facility will cover the area

of 15 thousand square meters and will contain
automated production line, destructive and non-
destructive test laboratories. The manufacturing
process is planned to be launched late 2017. The
factory will manufacture tubes from 25.4 mm

to 889 mm in diameter and up to 9.000 meters
long, compliant with API 55T standard in Russia.
Capacity of the first phase of the factory with a
single-ship operation will be enough to meet the
needs of the Russian market. Two-shift operation
will allow meeting the demand of the CIS. Second
phase will allow supplying products to India and
Middle East.

Isolation Operations with Dual Packer
Systems and Plugs
Igor Smirnov, Weatherford

The issue of the possibility of hydraulic
fracturing ports isolation is raised from time to
time. The presentation contained information
on the tool meant for shutting off the non-tight
parts. This tool is a straddle packer system.
WidePak One-Trip Straddle Packer was designed
to ensure the maximum possible drift diameter
(for example, for the 114.3-mm tubing the drift
diameter is 59.7 mm), since the system is set and
retrieved in one trip. Besides this, there exists a
system that is set and retrieved in two trips. In this
system the drift diameter is smaller due to the tool
connecting the upper and lower packer. Second
part of the presentation was dedicated to plugs:
TruFrac composite plug that is used for multi-stage
fracking in wells with conventional completion
and ISO Retrievable Bridge Plug that is used for
shutting off the underlying producing formations.

These tools are widely used abroad and are
proven in the service market.



3 Ipo6KU U TPOoBeAEHO I'TIIN 4-X MHTEPBAJIOB C
MOCJIEAYIOINM IIPOBEICHHNEM KHUCIOTHOTrO I'PIT
B 4-U CTaIHH.

Taxoke OJHUM U3 HOBHIECTB SIBUJIOCH TO, YTO BECH
CTBOJI CKBAXKUHBI OOCAXKEH KOJIOHHOU & 102 MM OT
32004 IO YCTBS C BHYTPEHHUM JUaMeTPOM 89 mM. s
obecrieueHs 6€3yCIOBHOIO JJOBEICHHU I OOCATHOMU
KOJIOHHBI JIO IJTAHOBOI INTYOMHBI ObLI TPUMEHEH
CIICIIUAJIBHBII BPAIAIONUIC KOJIOHHBIN OAIIMAK,
BBITIOJITHECHHBIN IO CIIELIUAJbHON 3a11aTEHTOBAHHOM
TEXHOJIOTUU. B Iporiecce CIyCKa B CKBAKUHY IIPU
BCTPEYE C NPEMSITCTBUEM JAHHBIN KOJIOHHBIHN OAIIMaK
34 CYET AKCIIEHTPUYHON 1 CBOOOAHO BPAIAIOIICHCS
KOHCTPYKIIUHU IO3BOJISLI IPOUTU TPOOIEMHBIE
WHTEPBAJIBI AaHOMAJIBHOIM KABEPHO3HOCTH WA
BBICOKOM IIPOCTPAHCTBEHHON MHTEHCUBHOCTH
UCKPHUBJIEHHUA CTBOJIA CKBAKMHBL [ IprMeHeHne
JIAHHOT'O THUIIA OOOPYAOBAHM S ITO3BOIUIO OCYIIECTBUTD
OECTIPENATCTBEHHBIN CITYCK OOCATHOIM KOJIOHHBI YEPE3
BCE MHTEPBAJIBI IOCA/IOK U KABEPH JIO MPOEKTHONU
TJIyOHUHBL.

JlaHHAas TEXHOJIOTH HA CKBAKHUHE-KAHIUJATE
3bC 6pU1a COBMECTHO TOAOOPAHA 1 OOOCHOBAHA
TeXHUYECKUMU crierinannuctamu OAO AHK «bamuedTh»
u OO0 dlakep CepBUC» U IO PE3YABTATAM PA6OT
3aPEKOMEHJIOBAJIA CEOS KAK AJIBTEPHATUBA CTAHJAPTHBIM
KOMITOHOBKAM ITPH NPOBEJIEHUH MHOT'OCTAJUITHBIX
I'PII. Texnonorusd Plug & Perf apnserca Handomnee
MEPCIIEKTUBHON M 9KOHOMUYECKHU 3(P(PEKTUBHON KAK HA
HOBOM (POH/IE CKBAKHH I'OPHU30HTAIBHOI'O OypPEHUS C
nposegenrem MI'PIT, Tak ¥ TOPU3OHTAIBHBIX CKBAKNUH,
3a6ypuBaeMbix MeTog0M 35C.

JaHHbIE pa6OTHI TPOBOJWIIMCH BIIEPBBIE HA
Teppuropun PP, 2 MUMEHHO: TPUMEHEHHNE TEXHOJIIOTUH
Plug & Perf B Mas10rabaprUTHBIX/PABHOIIPOXOJHBIX
IKCILJIYATALIMOHHBIX KOJJOHHAX (102 MM) U ITIOJTHOCTBIO
3aEMEHTUPOBAHHEBIX OT 320051 JIO YCThA (MONObOTe).

IIpumenenne 'HKT B OC/IOKHEHHBIX YCJIOBHAX
(Ha npuMepe pa6oT o ITyaruackomy IIXT 1
KJIETEBOMY CTBONY I'pemsrunHCcKOoro I'OK)
HeamnJleco, OO0 dlarep Cepeucs

OpraHusanus IpoBEACHUS paboT HA ITyHI'MHCKOM
[TXT, nenu 1 3aJ1a49u.

ITynrunckoe YIIXT — egquHcTBeHHOE [TXT B 3anaIHON
Cubupy, NpeIHA3HAYCHHOE /IS PETYJIMPOBAHU S
CE30HHOM HEPABHOMEPHOCTH I'da30IIOTPEOIEHUA
ITepmckon, Henss6nHCKoN 1 CBEPIJIOBCKOM
obsacrer. CIIyKUT IS CO3/1aHU S OTIEPATUBHOIO
U CTPATErUYECKOT'O PE3€PBa I'a32 U [IOBBIIICHUS
H4/ICKHOCTU M IPOU3BO/IUTEIBHOCTH PabOTHI
ra30TPAHCIOPTHBIX CUCTEM OT MECTOPOK/ICHUI
CEBEPHBIX PAIOHOB TIOMEHCKOM OOJIACTH.

LensaMu NPOU3BOAUMBIX PAOOT ABJISLIIUCH OYUCTKA
CTBOJIA CKBAKMHBI, IEKOIbMATAIIN S (DPHUIBTPOBOM 4aCTH
CKBAKHHBI 402/ITAKCKOX CBUTBL

ITpy HOATOTOBKE PabOT MBI CTOJIKHYJIMCH CO
CJIEAYIOIIMMU BOITPOCAMHU:

— HecTangapTHasa CA;
— ABTOHOMMS MECTA IIPOU3BOJACTBA PA60T (I1. CBETIIBII],

XMAO);

— HEJIONYIEHNE TPOHUKHOBEHU S )KU/IKOCTH B }

1
Kamuns Kapumos
Kamil Karimov

Ball-Free Technology of Multi-Stage
Hydraulic Fracturing with Coiled Tubing
Application

Kamil Karimou, Packer Service LLC

In June 2016 as part of trial works Packer Service
LLC has successfully
applied Plug & Perf
technology with the CT
at the field belonging to
Bashneft-Dobycha LLC.

This technology
envisages running
BHA into the wellbore,
setting a composite
drillable plug, and
conducting hydraulic
jet perforation. All these
operations are done
during one CT trip. The
speaker presented the
rationale for the selected
technology, showed well
construction design, described the technology and
the principles of bottomhole equipment selection.
The speaker dwelled in detail on the sequence
(stages) of work at the well. A conclusion was
made that Plug & Perf (used with CT) has proven
as an alternative to conventional multi-stage
fracturing assemblies; main advantages of Plug &
Perf technology were listed. Plug & Perf is the most
promising and economically efficient technology
both in newly drilled horizontal wells with multi-
stage fracturing and in sidetracks.

The technology on the side-tracking well-
candidate was jointly selected and justified by
technical specialists of Bashneft and Packer
Service and the results of the work has established
itself as an alternative to the standard layouts in
conducting multi-stage hydraulic fracturing. Plug &
Perf technology is the most promising and cost-
effective as a new fund of wells with horizontal
drilling conduct multistage hydraulic fracturing
and horizontal wells worked by sidetracking
method.

These works were carried out for the first time in
Russia, namely the use of Plug & Perf technology
small/equal-through-production strings (102 mm)
and fully cemented from the bottom to the mouth
(monobore).

Application of Coiled Tubing in Abnormal
Operating Conditions (Case study:
Punginskoe Underground Gas Storage
Facility and Gremyachinskiy Mining and
Processing Complex)
ITvan Les, Packer Service

The speaker informed the audience about
the operations conducted at Punginskoye
Underground Gas Storage Facility and
Gremyachinskiy Mining and Processing Complex.
Punginskoye Underground Gas Storage Facility
is the only underground gas storage meant
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MIPUCKBAXKUHHYIO 30HY.
— HKT 0168 MMm;
— CoKaTbIE POKU IIPOBEJICHUS IOATOTOBUTEIbHBIX

MEPOIPUATHI U PAOOT.

Texnudeckumu crienpanucramu OO0 «lakep
CepBHUC» OBUIN CIPOEKTUPOBAHBI U U3TOTOBJIEHBI
TPONUHUKH U IEPEXOAHBIE KATYIIKH HY>KHOT'O
TUnopasmepa. Ilogrobpana perenTypa KUCJIOTHOTO
COCTAaBa JJIsl OYUCTKU (PUIBTPOBOU YACTH, XUMUS JJI
MIEHHOU NIPOMBIBKH CTBOJIA CKBA’KHUHBI U (DUJIBTPA.
[IpoBeeHa MOOUIN3AIUSI TEXHUKH X OOOPYJIOBAHUSL.
PaboTBI NPOU3BOAUIUCE HA MIECTU CKBAXKUHAX. BbLIIO
JOCTUTHYTO YBETUYEHHE JeOUTA/TIPUEMHUCTOCTH B
CPEIHEM B 1BA Pa3a.

IIposegenne paboT HA KIETEBOM CTBOJIE
I'pemsayenckoro I'OK.

[ nposeneHns 3P@PEKTUBHOU PA3PAOOTKHU
MECTOPOXIECHU KOMIIAHUEN «EBpOXUM»
MIPETYCMOTPEHO CTPOUTENBCTBO PAJ1A CKBAKHUH
JULA TIOJAYU XJIAJAT€HTA C LEBIO 3aMOPAXKUBAHUSA
TEKYYUX ITIOPOJ B PANIOHE CTPOUTENBCTBA MIAXTEL [Ipn
3a0YPHUBAHUH CKBAKWUHBI Ne 22 IPOU30IIEN IPUXBAT
OypOBOI'O MHCTPYMEHTA. 17151 pacTeIieHus 6y pUIbHOM
KOJIOHHBI U JIMKBUJJAITUH IPUXBATA ObL/IA [IPUBJICYEHA
opuraga 'HKT.

Llenpto paboT ABISIOCH OCBOOOXK/ACHHE OT IIPUXBATA
OypPUIBHON KOJIOHHBI.

ITpy mOArOTOBKE TEXHOJIOIMYECKUH IEPCOHAIT
OO0 dlakep CepBUC» CTOJIKHYJICA CO CIEAYIONNMU
CJIOKHOCTSIMU:

— IIOA'bE3JHEIE Ty TH;

— IJIOM[A/IKA [IPOU3BOJCTBA PAOOT;

— 1IOABOP PACTBOPA PACTEIUIEHUS;

— KPEIJICHUE K 6YPHUIIBHOI KOJIOHHE.

[ ipoefieHus1 paboT B CKATBIE CDOKU OBLIN
MU3TOTOBJIEHBI HEOOXOAMMBIE MATEPUAJIBL: KATYIIKH,
NEPEBOAHUKHU, CTAaHUHA. [Toq06paHbI pAaCTBOP
pacCTeNIEHNS, IJIOAIKA IPOBEAEHUA PAOOT.

[TposeaeHue PaboT 3aHs110 67 YACOB IPHU PE3Y/IBTATE
100%.

CoBpEeMEHHOE BEICOKOTEXHOJIOTHIHOE
00OpPYZOBAHHE /IJISI BHYTPHCKBAKHHHBIX
U reohHU3UIECKHX PAOOT C HCIIOIb30BAHHEM
KOJITFOOMHT'OBBIX YCTAHOBOK
Cepeeti Tepeuiro, C3AO dHosurika»

COBMECTHOE 3aKPBITOE AKIITHOHEPHOE OOIIECTBO

«HOBHHKa» BBICTYIAET KAK MHHOBAITHOHHAS CTPYKTYPA,

OPHUEHTHUPOBAHHAS HA CO3/JAaHUE U ITPOU3BO/ICTBO
HOBOH TEXHUKH JUIS1 HE(PTETra3000bIBAIOLICH OTPACIIH,
B TOM YUCJIE BHYTPUCKBAKUHHOT'O O6OPYJOBAHUSI

1 MHCTPYMEHTA JJI PAOOTHI C KOJITIOOUHIOM.
O60pyAOBaHME 115 JOCTABKU I'€OPU3UIECKUX
NPpHUO6OPOB IPEAHAZHAYUECHO JJ151 TOCTABKHU
reo(pU3NYECKUX IIPUO6OPOB B TOPU3OHTAIBHBIC
CTBOJIBI CKBAKHH C UCITOJIb30BAHUEM KOJITIOOMHI'OBBIX

YCTAHOBOK. O6GECIICUUBACT IPOBECHUE I'eO(PU3UICCKUX
UCCJIEZIOBAHUH TOPU3OHTAIBHBIX U CYOTOPHU30HTAIBHBIX

CKBAKMH, B KOTOPBIE OOECIIEYNTD JOCTABKY IPUOOPOB
IIPH IOMOIIY Ka6eIsl (MJIH JKECTKOI'O Ka0eIsT) He
MPEACTABISETCSI BO3MOXKHBIM. B IOK/1a/1€ OBLIIU 1aHbI
MO POOHBIE XAPAKTEPUCTUKU KAOEIbHBIX I'OJIOBOK
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for smoothing seasonal fluctuations of gas
consumptions in several regions.

The objectives of the work undertaken is
wellbore cleanout, the well decalmatation of a filter
part in abalak suite.

In preparation for the
work we are faced with
the following questions:
— Custom production
tree;

— Autonomy production
jobsite (settlement of
Svetly, Khanty);

— Preventing penetration
of fluid into the well bore
Zone.

— Tubing @168 mmy;

— Compressed prophets
A of preparatory activities
Ivan Les and work.

The operation was
aimed at cleaning the
wellbore and decolmatation of the filtration
part of the well in the Abalak formation. When
preparing for this operation, contractors faced
a number of challenges. Technical experts of
Packer Service designed and produced T-fittings
and adapter spools of the necessary sizes. Experts
determined the formulation of the acid compound
for cleansing the filtration part, and chose
chemicals for washing the borehole and the filter.
Machinery and equipment was mobilized. Works
were performed at six wells. On average, a two-
fold improvement in injectivity and flow rates was
achieved.

When Evrokhim
company was drilling well
22 at Gremyachinskiy
Mining and Processing
Complex, drilling tool
was stuck in the borehole.
A CT team was mobilized
for thawing the drilling
string and releasing the
stuck pipe.

The aim is release from
the stuck drill string.

In preparing the
technological personnel

Cepeeti Tepeutxo .
5@,/.@}, O of "Packer Service"

faced with the following
challenges:

— Driveways;
— The site of works;
— Selection of thawing solution;
— Fixing to the drill string.

In order to perform this operation within
short timeframes, the following materials were
produced: spools, adapters and the foundation
frame. Specialists selected the thawing solution and
prepared the site. The job took 67 hours with 100%
result.



U COETMHUTEIbHBIX KOMIIOHOBOK, PA3Pa00TAHHBIX
KOHCTPYKTOPAMHU NPEAIPUATHSL.

LleHnTpapHast 94ACTh COOOIIEHMS ObLIA YEIEHA
060PYAOBAHUIO JIJI1 KUCJIOTOCTPYHHOTO OypEHHUS —
TEXHOJOI'MH, OOECIICYHBAIONICH KUCIOTHBIN HAMBIB
OOKOBBIX CTBOJIOB B KAPOOHATHBIX KOJUIEKTOPAX C
UCTIONIb30BAHUEM KOJITIOOMHIOBOM YCTAHOBKM HA
HEOOCAKEHHOM Y4YaCTKE CTBOJIA CKBA’KMHBL B COCTaB
KOMITOHOBKH JIJI51 KUCJIOTOCTPYMHOTI'O OYPEHUS BXOAUT
4BTOHOMHBIN 6JIOK MUHKJIMHOMETPHH, KOTOPBIH
06€ECIIEYNBAET 3AIHUCh 3EHUTHOI'O U A3UMYTAJIbBHOI'O
MOJIOXKEHU I KOMIIOHOBKH BO BCTPOEHHYIO ITAMSTD C
MHOCIEAYIOMNM YTEHUEM JAHHBIX HA IOBEPXHOCTU.
MexaHU3M OPUEHTUPOBAHUA OOECIIEUUBAET
MOBOPOT M OTKJIOHEHUE HUKHEN 4aCTH KOMIIOHOBKH.
OpHEHTUPOBAHUE TPOUCXOAUT IYTEM CO3/TAHUSA
TEePENaaa JaBJICHNA HA HICIOJHUTETBHOM MEXAHU3ME
MOBOPOTHOU Y4CTU KOMIIOHOBKN.

B 3akmoueHmne JOKIA YUK OCTAHOBUJICS HA
BHYTPUCKBAKMHHOM MHCTPyMeEHTE /11 padoTel ¢ THKT:
COETMHUTEIAX, PA3bEJUHUTEIIAX, TUPKYJIALIMOHHBIX
U OOPATHBIX KJIAIaHAX. By nogpo6HO
OXAPAKTEPHU3OBAHBI TAKIKE COETUHUTENbHAS KOMIIOHOBKA
(moterhead), MPOMBIBOYHBIC HACAAKH, IIEHTPATOPBHI,
OBEPIIOTHL, TPOCOJIOBKH, IIEYATh TOPLIEBAS, yCTPOMCTBA
CHELMAIBHOIO Ha3HAYEHM (OTKJIOHUTEIb IIAPHHUPHBI,
YCTPOHCTBO ITOBOPOTHOE I'MJIPABINYECKOE, OTKIIOHUTEIb
MIAPHUPHBIA THAPABINYECKUIT). OCO60€ BHUMAHHE
OBUIO YIIEJIEHO YCTPOUCTBY JJ1 YBETMYEHU A ITPOXOAKHU
TUOKOU TPYOBI IO TOPU3OHTAIIBHOMY YUACTKY CKBAKUHBI
U CNIEUATTA3UPOBAHHBIM JIOJIOTAM JUIS PA30yPHUBAHUA
TIIOPTOB ITOCJIE MHOTOCTAAUIHOTO I'PIT.

DKEKTOPHAA OYHUCTKA CKBAKHH —
BBICOKO3((PEKTHBHAS TEXHOJIOTHA JJISI CKBAKHH
C AaHOMAJIbHO HU3KHMH ILIACTOBBIMH JABJIECHHAMH
Pomar Cubzanyyinun, C3AO <HosuHKa»

DIKEKTOPHASI OYHCTKA BICOKOA(P(PEKTUBHA 151
CKB2’KMH C aHOMAJIbHO HU3KHUMH IIACTOBBIMUA
JasneHussMU. PazpadoranHas C3AO «<HoBHHKA» cucTeMA
KEKTOPHOM OUYUCTKU CKBAXUHBI IIPEAHAZHAYEHA 1A
BBITIOJIHEHU S OTIEPALIUIT IPOMBIBKUA B TOPHU30OHTAILHBIX
CKBAKMHAX M CKBA)KMHAX C aHOMAJIbHO HU3KHMH
IUIACTOBBIMU JIABJIEHUSAMH U BBICOKUM ITOIVIONEHHUEM
SKHUJIKOCTU. [IaHHBII CITIOCOO IIPOMBIBKH IOy HII
PaCIIPOCTPAHEHHE B TEX CJIYYAAX, KOITIA IPUMEHEHUE
IIPOMBIBKH C OOBIYHON LIMPKYIIALMEN HELIEIECOOOPA3ZHO
WJIM HEBO3MOKHO. TEXHOJIOr U 25KEKTOPHOU OYHCTKH
C BBICOKOH CTEINEHBIO 9(PPEKTUBHOCTU MOXKET OBITh
HCTIOIB30BAHA /IJIS1 OYHMCTKU CKBAXKIH, IPOOYPEHHBIX
I10 TEXHOJIOIMU SAGD Ha MECTOPOXKIEHUAX TAXKEIIBIX
HedTen. [1J1 rOpU30HTAJIbHBIX CKBAKMH CUCTEMA
PKEKTOPHOI OYUCTKHU O3BOJISIET IIPOU3BO/IUTD
HEMIPEPBIBHYIO OYUCTKY IO BCEMY CTBOJIY CKBAXKIHBI
J10 326051. CKOPOCTbD JJBUKEHUS JKUJIKOCTH K YCTBIO
cocrasisieT 1,8 M/C, 4TO OOECIIEYNBAECT IIObEM
TBEPAOH (Pa3bl IJIOTHOCTBIO 1800 Kr/M? ¢ pazmepamMu
YaCTHULL A0 3 MM. [IJ151 CKBAKHUH C aHOMaJIbHO HU3KHUM
JIABJIEHUEM PA3PaOOTAHHBIN KOMILIEKT OO0OPYAOBAHH S
DOC N03BOJIAET MPOU3BOJUTH OUUCTKY CKBAKUH C
rpaguenToM gasaenus 10 0,05 atm/m. Cucrema DOC
MOMKET OBITH IOPAOOTAHA JJ1s1 60IE€ HUBKUX I'PAJTUCHTOB

Tech Equipment for Well Intervention and
Geophysical Operations with Coiled Tubing
Units Application

Sergey Teresbko, Novinka, CJSC

Novinka Company is an innovative company
aimed at design and production of new machinery
for oil and gas sector, including downhole
equipment and tools for CT. There is equipment
meant for delivery of logging tools into horizontal
boreholes with the use of CT. It allows for logging
operations in horizontal and sub-horizontal
wellbores that cannot be reached using cable or
stiff wireline. The presentation contained detail
specifications of cable heads and connectors,
designed by company experts.

Central part of the presentation was dedicated
to equipment for acid jetting — a technology that
allows creating sidetracks in carbonate reservoirs in
openhole well sections with the use of coiled tubing.
The acid jetting assembly includes an inclinometer
that records assembly’s zenith and azimuth position
on the in-built memory. Orientation mechanism
ensures rotation and deflection of the lower part
of the assembly. Orientation is done by creating
pressure differential on the actuation mechanism of
the assembly’s rotating section.

At the end of the presentation the speaker
focused on the downhole tools for CT: connectors,
disconnectors, circulation and back valves. He also
dwelled on connecting assembly (moterhead),
washing nozzles, centration tools, overshots,
wireline catchers, impression tool, specific devices
(knuckle deflector, hydraulic rotation device, and
hydraulic knuckle deflector). Special attention was
paid to the device meant for the increase coiled
tubing penetration rate in horizontal boreholes of
the coiled tubing and special drill bits meant for
drilling ports after multi-stage fracturing.

Ejection Well Cleaning — High-Efficiency
Technology for ALFP Wells
Roman Sibgatullin, Novinka, GJSC

Novinka Company offers to the market one
more technology — ejector well cleaning, which
is highly efficient in wells with abnormally low
reservoir pressure. Ejector well cleaning system is
meant for cleansing horizontal wells and wells with
abnormally low formation pressure and high level
of fluid absorption. This method is used in cases
when conventional circulation is not reasonable
or not possible. Ejector cleaning technology
will be quite efficient in wells drilled with SAGD
technology at the fields of heavy oils. In horizontal
wells, the ejector approach allows for continuous
well washing along the whole borehole to the very
bottom. Fluid flow rate is 1.8 m/s allowing to remove
hard particles of 1,800 kg/m? density being as small
as 3 mm. In case of abnormally low pressure, the
ejector equipment allows cleansing the well with
pressure gradients of 0.05 bar/m. Ejection well
cleaning system can be updated to accommodate
lower pressure gradients. This technology is based
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JlaBJIeHUSL. JJAaHHBIN CIOCO6 IPOMBIBKM OCHOBAH Ha
a(pPpeKTE BKEKTUPOBAHUS, CO3/I1ABAEMOI'O TIOTOKOM,
MMEIOIINUM OOJIBIIYIO CKOPOCTb TEYEHUS (CTPYUHBIN
HACOC). 1J1 HUPKYIALIMU UCIIOb3YETCS JBOUHAS
(KOHLIEHTPUYHAS) TUOKAs TPyOa, II€ pA6OYHI TIOTOK
nogaeTcs BHU3 1o Manor 'HKT, a a5keKTUpyeMbIi
noAHUMAaeTCs BBepX no 6ombiiett 'HKT. JIsoriHas
I'HKT cmoTaHa Ha 6apabaH, UMEIONUN CIIEINAIbHBIH
BEPTVIIOL. BHYTPUCKBAKUHHASI KOMIIOHOBKA

HMEET I'NJPOMOHUTOPHBIE COILIA JJI PA3MbBIBA
OTJIOKEHUI U CO3/IaHUSA B3BECU TBEPAOU (PA3BI 111
MOCJIEAYIOLIETO €0 IIOJACOCA B PKEKTOPE. B oKIa1e
OBLIY IAaHBI XaPAKTEPUCTHUKU BHYTPUCKBAXKMHHOM
KOMHOHOBKH /1151 DOC, TOAPOOHO OXAPAKTEPUZOBAH
KOMILJIEKT O60PYIOBAHMS JIJI51 IPOBEJCHUS
OIIEPALINH U IPUBEJECHDBI XAPAKTEPUCTUKU BCEX €ETO
COCTABJIAIONINX.

OTeuyecTBEHHBIE IIEHOOOPA30BATEIH IS
YOAaJIE€HHS JKHJIKOCTH C 320041 11 BoabI u3 I1311
Ta30BbBIX H I'A30KOH/ICHCATHBIX CKBAKHH
MA. Cunun,/J1.A. Mazaooea, M.A. Yepuizoaa,

I'P. Kymyuteea, 3.A. LlTuozurnos, PI'Y negpmu u 2asa (HHY)
umenu UM.I'yoxuna

Ha ceropHsamHui IeHb OJHOM U3 OCHOBHBIX IIPOOIEM
SKCIIyATAIIUU I'A30BbIX CKBAKUH SIBJISIETCS HAKOIIJIEHHE
JKHUJIKOCTU Ha 3260€. [Ipy CHUKEHUH CKOPOCTHU I'd3a
HMWKE KPUTHUYECKOI ITObEMHOI CUJIBI HEJOCTATOYHO
JIJIS1 BBIHOCA JKUJIKOCTH C 320051 CKBaKUH. HakorieHue
SKHJIKOCTU HA 3200€ CKBAXKHUHBI TAKXKE YCYTI'yOIISIeTCs
TOBBIIIEHHEM JCOUTA JKUJKOCTH C XOJIOM Pa3pabOTKHU
MECTOPOXK/ICHUSL. BO-TIEPBBIX, CHUKEHUE IVIACTOBOI'O
JABJIEHUS CLIOCOOCTBYET NPUOIMKEHUIO IA30BOASHOIO
KkoHTakTa (I'BK) Kk maTEpBanaM nepdopanun. Bo-
BTOPBIX, UCTOIIECHUE I'A30BbIX I1JIACTOB MOXET
BECTH K [IEPETOKAM KHU/IKOCTU U3 IPOILJIACTKOB, HE
BOBJICUCHHBIX B PA3pa00TKY XU UMCIOIINX HAYAJIbHOE
IJIACTOBOE JIABJICHUE. B-TPEThUX, B r'A30KOH/ICHCATHBIX
MECTOPOXKIACHUSX IIPHU CHUKEHUU I1JIACTOBOT'O 1ABJICHUS
BBHU/IY PETPOI'PATHON KOHJICHCAIIMU IIPOUCXOAUT
MEPEXO/] YACTU I'A30BOH (PA3BI B XKUJKYIO, YTO BEJET K
TIOBBIIIIEHHIO JICONTA JKUJIKOCTH.

Taxyum 06pa30M, CHHXKEHHE CKOPOCTHU I'd34 B CTBOJIE
CKB4KHHBI U ITOBBIIICHUE JEOUTA JKHUJIKOCTH BELYT K
HAKOILJICHUIO JKUJKOCTH Ha 3260€ CKBAKUHBIL. JIaHHBINA
IIPOLIECC SABJISIETCS CAMOIIPOBOLIMPYIOIIIMCSL.

B orpeieIcHHBIF MOMEHT 3A00MHOE JABJICHUE JOCTUTAET
IJIACTOBOI'O U IIPHUTOK I'd34 B CKBAXKUHY IIPEKPAIACTCS —
IIPOUCXOJUT CAMOIIYILICHUE I'd30BOM CKBA>KHUHBL.

B aHHOM padoTe pacCMOTPEHA
YCOBEPIICHCTBOBAHHAS TEXHOJIOI' Ul BHIHOCA
SKUJIKOCTU C 326051 TA30BBIX U I'A30KOHICHCATHBIX
CKBA>KHH C [IOMOIIBIO IIeHOOOpazosaress PI'Y HI'

MI'C B TBEPIOH U XKUJKOH (POPME, 4 TAKIKE 33/1aBKA
pacTBOpa IEHOOOPA30BATEA B IIJIACT. 33/1aBKA
pacTBOpPA MIEHOOOPA30BATESA B IIJIACT YMEHBIIIAET
BOZJOHACHIIIEHHOCTD, TEM CAMBIM YBECJIUYHUBAS
OTHOCHUTEJIBHYIO (PA30BYIO IIPOHUIAEMOCTD I1O I'd3Y.

ITpeI0oKEHHBIE METOJUKU OBLIU YCIICIITHO
IIPUMEHEHBI B IPOMBICJIOBBIX YCIOBUAX HA YPEHIOMCKOM
MECTOPOXKJACHUU B COTPYAHHUYECTBE CO CIIELUAIUCTAMU
OOO Ja3npoM JoObIYa YPEHTOi». ©
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on ejecting effect, created by a high-speed stream of
fluid (ejector pump). A double (annular) coiled tube
is used for circulation, where the fluid is injected

via the smaller tube and goes up the surface via the
larger tube. Double coiled
tube is reeled on a spool
with a special swivel. BHA
is equipped with jet nozzles
to erode and break up the
sediments. The speaker
shared specifications of

the ejector well cleaning
assembly, described the
equipment needed for

this type of operation and
provided characteristics

of the equipment
components.

Native Foaming Agents
for Accumulation of
Fluid at the Bottom Hole
of the Gas and Gas Condensate Wells

M. Silin, L. Magadova, M. Cherygova, G. Kutusheva,
Z.Shidginov, Gubkin Russian State University of Oil
and Gas (National Research University)

To date, one of the main challenges of the gas
wells operation is the accumulation of fluid at the
bottom hole. By reducing the gas velocity below
the critical value, the lifting force is not sufficient
for the removal of liquid from the bottom of the
wells. Accumulation of fluid in the bottom of the
well is also aggravated by an increase in fluid flow
rate with the progress of the field development.
First, the decline in reservoir pressure contributes
to the approximation of the gas-water contact to
perforation intervals. Second, the depleted gas
reservoirs can lead to fluid overflows from the
interlayers, not involved in the development and
with the initial reservoir pressure. Third, in the gas
condensate deposits while reducing the reservoir
pressure in mind the retrograde condensation
transition occurs. Part of the gas phase changes into
the liquid, which increases the flow rate of fluid.

Thus, reducing the velocity of the gas in the
wellbore and increasing of the debit of the fluid
lead to an accumulation of the fluid downhole. This
process is self-provoking. At some point, the bottom
hole pressure reaches the reservoir and the inflow of
gas into the well stops because gas well Kills itself.

This paper deals with advanced technology
of accumulation of fluid from the bottom of gas
and gas-condensate wells using a foaming agent
RSU NG IGU in solid and liquid form, as well as
squeezing foaming solution into the reservoir.
Squeezing foaming solution into the reservoir water
saturation decreases, thereby increasing the relative
permeability of gas.

The proposed method has been successfully
applied in field conditions in the Urengoy field in
cooperation with the specialists of Gazprom mining
Urengoy. ©
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PbIHOK XXAET KAHECTBEHHYIO I'MBKYIO TPYbY
C BbICOKUM PECYPCOM N PASYMHOW LLEEHOW

THE MARKET IS WAITING FOR QUALITY COILED
TUBING WITH A LONG SERVICE LIFE AND

REASONABLE PRICE

Ha sonpoco scyprana «Bpems Konmoourza»
omeeuaem PH. Enuiees, mexnuueckuri oupexmop
OO0 «Dpar/ncem-Bonza».

«BpeMs KOJITIOOHHT2»: PaBribs UCMaHIOBHY,
CO BpEMEeHH HAIIeH IPOoNLTIOi 6ecensl (<Bpemsa
KOITIOOUHTA» Ne 43, c. 82-84) mpounwrio 6osiee
Tpexaer. Komnanusa «Ppak/I>ker-Bosira» B 3ToT
IIePHOJ, CTPEMHTEIBHO pa3BHBaIaCh. Kakue
OCHOBHBIE BEXH HA 3TOM ITyTH BBI 651 OTMETHIIH?

Pasuib EHMKeeB: 34 TOCIETHUE TPH I'O/Id PIHOK
ycnyr THKT npeTepries 3Ha4uTeIbHbIE U3MEHEHUS, B
OOJBIIEN CTENEHN B KOJIMYECTBEHHOM 9KBHUBAJIECHTE,
KaKIbIN IIBITAJICA 3aHATb CBOIO HUIITY U PETHUOH.
KoHeuYHO, 1 MBI HE CTOSJIM B CTOPOHE — BBIPOC/IA
KOJIMYECTBEHHO, PECYPCHO, PACIIMPHIIM CIIEKTD
JIEATENIBHOCTY, PA0OOTAEM HAJL YIyUIIIEHUEM KA4ECTBA
HAIIIET'O CEPBUCA.

T'oBops 6onee mpeaMmeTHO, B 2014 rogy y HAC
HOsIBUJIOCH HaripasieHue I'PIT. Kommnianus npuoo6pena
M 3aITyCTHIIA HEPBBIH (10T ['PIT, KOTOPBIH certyac
paboTaeT B UHTEPECAX MPOU3BOACTBEHHO MPOrPAMMBI
000 JIYKOMJI-Komu», B HacTosmiee Bpemst
MPOUCXOJUT JTOYKOMIUIEKTOBAHUE BTOPOTro (PJIOTA,
KOTOPBIN 6yJIET 3AITYIIEH B PAOOTY B IIEPBOM KBAPTAJIE
2017 ropma. Pazsurne B Hanipasaenuu I'PI1 — ogao us
IVIABHBIX U3MEHEHNH B HAIIIEH KOMIIAHUN CO BDEMEHU
MOET'O IIPOLIJIOI'O UHTEPBLIO.

BK: B kakux perauoHax padoraert «Ppak/Iker-
Bouara»?

P.E.: Ec/i1 HAYMHATB C BOCTOKA, TO 3TO KpacHOoApCcKui
Kpart, XMAO, AHAO, OpeHoyprckas, CapaToBCKas,
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Pasunv Hemaunoeuu Enuxees poouica 23 masn 1975 200a
8 Kyriovuuese (meneps — Camapa).

B 1997 200y oxonuus Camapcruti 20CY0apCmeertolil mexHu1eckuti
VHUBEDCUMEN 1O CNeUUANLHOCMIU «OYDeHLLe HeDMAHBLX U 2A308bLX
MECMOPONCOCHULL>, NONYUUE CReUUANLHOCTTL 20PHO20 UHICCHEPA.

B 1997-1998 200ax cayxcun 6 Boopyxceritotx cunax PP.
Pabomaun 6 komnaruax OAO «BoneabypMaut», OAO «Otin Texrono0xcu Osepcus».

C 2003 200a pabomaem 6 2pynne kKomnanuti «<Ppar/cem». Ha Oartoiii momernm
ABNACMC MeXHUeCKum oupexmopom komnanuu «Pparncem-Boiza».

Ravil Enikeev was born in Kuibyshev (now — Samara) on May 23, 1975.

In 1997, be completed bis mining engineering training at Samara State Technical
University majoring in Oil and Gas Fields Drilling.

In 1997—-1998, be served in the Russian Military Forces.
He worked for VolgaBurMash, Oil Technologies Overseas.

Since 2003, be bas been working with Fracjet group of companies. At the moment,
he is the technical director of Fracjet-Volga.

The “Coiled Tubing Times” is talking to Ravil Enikeeu,
Technical Director of Fracjei-Voiga.

Coiled Tubing Times: Ravil, it has been three
years since our last conversation ("Coiled Tubing
Times", Ne43, p. 82-84). FracJet-Volga has developed
rapidly during this period. What are the key
milestones along the way you have hit?

Ravil Enikeev: Over the past three years, the CT
services market has undergone major changes, mainly in
quantitative terms since everyone was trying to find their
niche and region. Surely, we do not stand on the sidelines.
We grew quantitatively, enriched our resources, and
expanded the range of our activities. We are constantly
working to improve the quality of our service.

More specifically, in 2014 we introduced hydraulic
fracturing at FJV. The company acquired and launched
the first hydraulic fracturing fleet that operates within the
LUKOIL-Komi program. The second fleet will be up and
running in the first quarter of 2017. The introduction of
hydraulic fracturing fleets is one of the major changes in
our company since our previous interview.

CTT: What regions does FracJet-Volga mainly
serve?

R.E.: If you start from the east, it is the Krasnoyarsk
region, Khanty-Mansiysk District, Yamalo-Nenets District,
as well as Orenburg, Saratov, and Astrakhan regions.
That’s so far as the coiled tubing only is concerned.

CTT: And may I wonder who the main customers
of your company are?



AcTpaxaHCKass OOIACTH. DTO ECIIN TOIBKO O
KOJITIOOUHI'€ TOBOPUTb.

BK: A KTO OCHOBHBI€ 3aKa39UKH Bamen
KOMIIAHMH, €CJTH HE CEKpeT?

P.E.: [TAO «HK «PocuedTb», ITAO J'a31pOoM HEPTH»,
«['a3ntpom». ECJIM TOBOPUTB KOMILJIEKCHO, OO0 BCEH
HaIe KoMmaHuu, To emie 1 [TAO JTYKOUJ.

BK: A KaK IIPOAO/LKAIOT PA3BHBATHCA B
000 «@pak/JI:xeT-Boara» KOITIOOHHIOBBIE
TEXHOJOIuHn?

P.E.: C Tex IOp y HAC 3aMETHO U3MEHUJIACh
TEXHOJIOTUYECKAS YaACTh.

BK: B 1u1aHe pacirupeHHs CIIEKTpa paboT?
P.E.: 1 HEe TONBKO. AKIIEHT CJIe/IaH Ha KAYECTBE
HAIIETO CEPBUCA M MPOAYKIIMU HA BBIXOJIE, OCHOBOI
YEro SABJIAETCS OpraHu3anus padot. Hamu Obu1
CO3/1aH OT/IEJI ITO ABTOMATHU3ALIUU CUCTEM
YIIPABJICHUA, KOTOPBI JECHCTBYET
KAaK €IMHBIIN HEHTP UH(POPMALTUHN
KPYIVIOCYTOYHO: TO €CTb B CUCTEMY KOHTPOJIA
U PETUCTPALIMU COOUPAETCS UH(POPMALTUS
C HACOCHBIX, KOJITIOOMHI'OBBIX, a30THBIX
YCTAHOBOK, C YCTBEBBIX TATYHKOB, IPUUYEM
BCE 3TO NPOUCXOUT MO 6ECTIPOBOIHOIM
cBs3U. Bee janHbie 06pabaThIBAIOTCS
B LI TCe (LleHTpansHON HHKEHEPHO-
TEXHUYECKOU CITYKOE), I7I€ MOKHO B PEKHME
PEATTBHOTO BDEMEHHU KPYITIOCYTOYHO
HAOIIOAATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATb PAOOUYNIT TPOLIECC.

BK: MHOrme ix KOMIaHmu B Poccuu
IIOJIB3YIOTCA TAKOH TEXHOJIOTHIE€CKOH
LETIOYKOH?

P.E.: He BCe, HO MHOTUE. /111 HAC BA’)KHO UMETD
TIOCTOSIHHBIN KOHTPOJIb IPOU3BO/ICTBEHHBIX
IPOILIECCOB. PaHee TaHHbIE TEXHOJIOIMH ObLIN
JIOCTYITHBI TOJIBKO KPYITHBIM HTHOCTPAHHBIM
KOMIIAHUSM, TEKYIAS JOCTYITHOCTh COBPEMEHHBIX
TEXHOJIOI'UI IO3BOJINIA HAM PEAIN30BATh IAHHbBIC
MPOLECCHI BO BCEX (PIIOTAX.

E1ie O/1HO BaXKHOE HAIIPABJIEHUE, O KOTOPOM MBI
IIHUPOKO HE OOBSBIISIN, — 3TO €JUHCTBEHHBIN B
Poccun 1a n, HaBepHOE, B EBpOIIE KOJITIOOMHI OBBII
TPEHAXKEDP, KOTOPBII MBI CO34a/1U. OH NPEJCTABIISET
COOOM TOYHYIO KOITHIO ITYJIBTA OY PUJIBIIHKA YCTAHOBKU
MK30T, BK1touast Jasxe BU/I
OKHA, CO3JaBAEMBII C TIOMOIIIBIO

= —

R.E.: Rosneft, Gazprom Neft, Gazprom. If we talk
about the whole company group, it is also LUKOIL.

PRACTICE

CTT: And how does FracJet-Volga keep
developing CT technologies?

R.E.: We have significantly changed the technological
component.

CTT: In terms of expanding the range of jobs?

R.E.: Not only. A particular emphasis has been placed
on the output quality of our services and products
attainable through organization of work itself. We have
set up an automation control systems department which
operates as a single 24/7 information center: that is, the
control system collects the information from pumping,
coiled tubing and nitrogen units, as well as wellhead
sensors — and it operates wirelessly. All data are processed
in CETS (Central Engineering & Technical Service) which
serves as a real-time monitoring and control service.

CTT: Do you know if many Russian companies
use this process flow?

R.E.: Quite a few. For us it is important to ensure
continuous monitoring of all processes. These
technologies used to be available only to large foreign
companies, but their current availability has allowed us
to implement these processes across all fleets.

Yet another innovation that has not been widely
announced so far is the CT unit simulator that we have
developed— one of its kind in Russia and probably in
Europe. It is an exact copy of the

MK-30T unit operator’s workplace, including the view
from the operator’s window that
is modeled on a large TV screen.

OOJIBIIOTO TENEIKPAHA. TpEHAXKED
TOJTHOCTBIO MOZICIHUPYET PaboTy HA
CKBAKMHE, BCe oniepannu. Ha nem
MOJKET OTPAOATBIBATH CBOU HABBIKU
KaK OYpHJIBIIUK, TAK ¥ IIOMOIITHUK
OypribIKa. TpEHAKEP HAYYUT HE
TOJIBKO BBITTOJTHEHUIO CTAHAAPTHBIX
onepalym, HO U KaK JIEMCTBOBATD
OBICTPO M YETKO B HECTAHJAPTHBIX
U J1A7KE ABAPUHHBIX CUTYAIUAX.
Benp Kak ceifuac TpEHUPYIOT CBOUX

Hamu Obin co3paH otaen

Mo aBToOMaTM3aLum cucTemM
yrnpaBfieHuns, KOTOPbIN
LENCTBYET KaK eANHbIN LEHTP
MH(OopPMaLUKM KPYrNOCyTOYHO.

We have set up an automation
control systems department
which operates as a single 24/7
information center.

The system simulates the operation
of the well and well intervention
jobs.Itis aimed at training drillers
and assistant drillers. The simulator
allows the trainees to master the
skills of standard CT operations, as
well as identifying and preventing
emergencies in a quick and accurate
fashion. How do most companies
train their drillers nowadays, after all?
They employ instructors who teach }
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[TPAKTHUKA

Oy PHJIBIIIKOB IIPAKTUYECKU
BCe KoMIaHuu? C

TIOMOIIbIO HACTABHUKOB, C
TIOMOUIBIO IEUCTBYIOIINX
KOJITIOOMHI'OBBIX YCTAHOBOK
H4 CKBA)KMHAX 34KA34YHKA.

Ina Hac Ba)KHO MMETb
MOCTOSIHHbIN KOHTPOJb
NPOU3BOACTBEHHbIX
npoueccoB. PaHee faHHbIe
TexHonornm obinu

LOCTYMHbI TONIbKO KPYMHbIM
WHOCTPAHHbIM KOMMAHWUSM,
TeKyLas 4OCTYNHOCTb
COBPEMEHHbIX TEXHOJIOMUM
No3BoNnfa HaM peann3oBaTb

BK: 1 KaK K IPaKTHKE
HCIIO/IB30BAHHS CBOUX
CKBAKHH JJI1 OTPAGOTKH
HaBBIKOB CIIEIHATHCTOB
CEePBHCHBIX KOMIIAHUH
OTHOCATCA 3aKA3UHKH?

P.E.: OrpuniaresibHO. B
2015 rof1y 3TOT BOIPOC 6bLT
TTOJTHSIT HA COBEIIAHUH B
«PocHedTH». MBI YCJIBIIIAIN
34K434YHMK4 U pa3padoTanimu
TPEHAKEP, HA KOTOPOM

[aHHbIe rnpoueccbl BO BCeEX
¢noTtax.

For us itis important to ensure
continuous monitoring of all
processes. These technologies
used to be available only to
large foreign companies, but

renepb T%CI;HPVCM their current availability has
;ijfg;p 9;[ Oﬂ;ﬁiﬁ@ allowed us to implement these

OBY, 1P y processes across all fleets.
JOCUCTBUA B ABAPUMHDBIX

CUTYALMAX HEBO3MOXHO

OTPpabaThIBATh HA PEATTBHBIX

CKBA’KMHAX. A Ha HAIIIEM TPEHAXKEPE BO3MOXKHO.
Io06GHBIE TPEHAXKEPDI, HACKOJIBKO MHE U3BECTHO,
€CTb TOJIBKO y «{I1lmombepske», HO He B Poccri, a B UX
y4eOHBIX IIEeHTpax B [lybae v XprocToHe. []1g Poccun
HAIIl TPEHAXKEP YHUKAJIEH OJHO3HAYHO. B HacToAIIEe
BpEMs MbI TDEHHUPYEM Hd HEM CBOMX CIICIIMAJIMCTOB,
4 B CKOpPOM OyyILLIEM CMOKEM IIPUIJIAIIATD HA
KOMMEPUYECKOM OCHOBE PAOOTHUKOB JIPYTUX CEPBUCHBIX
KOMITAHUMN.

BK: 'nGKO¥ TPyO O KAKHX IPOU3BOAHTE/ICH
OCHAIIEHBI KOJITIOOHMHIOBBIE YCTAHOBKH
KoMIIaHUH «Dpak/Ixer-Boara»?

P.E.: Ml IOJIB3yeMCsl TPYOOH KOMITaHUH Quality
Tubing, Global Tubing, Tenaris.

BK: I3BecTHAsA TPOHIIA.

P.E.: /]a. B HacToA1Eee BpeMs Mbl IJIAHAPYEM
O POO6OBATH TAKXKE KUTANCKYIO TPYOY. 3aKa3a/I1 y
PA3HBIX IIPOU3BOAUTENICH.

BK: To ecTh Ha JaHHOM 3Tare Bamra kommaHus
HCIIOIB3YyeT ITHOKYIO TPYyOy HCKIIOYHTETBHO
HMIIOPTHOI'O IIPONU3BOACTBA?

P.E.: [Ta. He cexpeT, 4TO pOCCUICKUE KONTIOOMHIOBBIE
KOMITAHUH HAXOZASATCS B 3aBUCHMOCTU OT UMIIOPTA
THOKUX TPYO.

using coiled tubing units at customers’ wells.

CTT: And do the customers approve
of their wells being used for developing
the skills of the trainees of the service
companies?

R.E.: Of course not. In 2015, this issue

was raised by Rosneft. We respected our
customer’s feedback and developed a
simulator that now trains our employees.
By the way, emergency response procedures
cannot possibly be practiced on actual wells,
but may well be trained with a simulator like
ours.

To the best of my knowledge, simulators
of this kind are only employed by
Schlumberger, and not in Russia but in their
training centers in Dubai and Houston. In
Russia, our simulator is unique. Currently, we
train FJV specialists, but in the near future we
will make it commercially available to other
companies.

CTT: Who are the main
manufacturers of the coiled tubing that

FracJet-Volga uses?
R.E.: We use coiled tubing produced by Quality Tubing,
Global Tubing, Tenaris.

CTT: The famous trio.

R.E.: Yes. At the moment, we are going to try Chinese
coiled tubing as well. We have made orders from several
manufacturers.

CTT: That is, at this point your company uses

BK: 9TO KPHTHYE€CKHH HMIIOPT?

P.E.: /]a. B tuniopasmepax ot 44 MM U BBIIIE —
3aBUCUMOCTD KpUTHUYECKAs. TpyOy AnaMeETPOM
38 MM U JIIMHOM /10 4,5 KM BBIITYCKAET «YPaJITPyOMalll»,
XOTA KAYECTBO Y HUX, MATKO
rOBOPs, HEPOBHOE, U MBI IIEPECTAIA
HUCIIOJIb30BATh TPYObI 3TOTO
IIPOU3BOAUTEIIA. A B TUIIOPA3MEPAX
OT 44 MM U AJ151 TPYO AJIMHOI BBIIIE
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Ona Poccnm Haw TPEeHaXep yHNKaleH .

In Russia, our simulator is unique.

imported coiled tubing, doesn't it?
R.E.: Yes. It is no secret that Russian CT service
companies are dependent on imported tubing.

CTT: So, it is critical
import, isn’t it?

R.E.: The sizes of
1 %” and above can be
referred to as critical.



4,5 KM, TOBTOPIO, 3ABUCUMOCTb KPUTHYECKAST —
BCE UMITIOPTHUPYIOT.

BK: EC/IM yIHTHIBATD, YTO I'TYyOHHBI CKBA>KHH
PACTYT H TOPH30OHTHI BCE I/IHHHEE CTAHOBATCA, TO
II0JIOJKEHHE CEPhE3HOE.

P.E.: CoBepuieHHO BepHO. CErOJHA HA POCCUUCKOM
CEPBHUCHOM PBIHKE OTYETINBO BU/IHBI IBE
TEHJICHLIIUU. BO-NIEPBLIX, AUAMETPBI THOKUX TPYO
PaCTyT HENPEPBIBHO. HACKOIBKO 51 3HAIO, CAMBIH
PaCIpPOCTPAHEHHBIN JUAMETP HA MUPOBOM PBIHKE —
JBa AI0MMa. Y HAC IIOKA CAMBIN PACIIPOCTPAHEHHDBIN
pasmep — roaTopa, To eCTh 38,1 MM. Bech MUPOBOI
PBIHOK CEMYAC OT 2 JIOMMOB JJBUKETCS B CTOPOHY
YBEJIMUEHUS, MBI, XOTS C 33JIEPAKKOH U IIO(PTOM, HO
TOXKE JJBUXKEMCS B CTOPOHY YBEIUYEHU L. Bee 60Ible
3aKA34YHUKOB XOTAT, YTOOBI HCIIOIb30BAIACh TPYOA
auameTrpamu 44,45 Mm 1 50,8 MM, TOCKOJIBKY TPYOBI
OOMNBIIOrO JUAMETPA MO3BOJIAIOT PACHIUPHUTD CIIEKTP
IPUMEHAEMBIX TEXHOJIOTUM. O KOTOPBIX, B YaCTHOCTH,
T'OBOPUJIOCH HA 17-11 MeXXAYHAPOAHON HAyYHO-
MNPAaKTUYECKON KOH(pepeHITUH «KOITIOOUHTOBbIE
TexHonoruy, I'PT1, BHyTPUCKBAKMHHBIE PA6OThD. TaM
OBLJIO OYEHb UHTEPECHO!

BK: KoTIOGHHTOBOE OypeHue TpedyeT Booo1e
60-¥1 TPYOBI.

P.E.: 11 Ha IByX/JIOIMOBOI TPYOE MOXXHO Oy PUTB,
IIPaB/a, C HEKOTOPBIMHU OI'DAHHUYEHUSIMH,
HAIIPUMED, IO TUAMETPY CTBOJIA. 3aMedy
€lIIIe, YTO IPOU3BOIUTEIN OOOPYAOBAHUS U
KOJITIOOMHI'OBBIE KOMITAHHUH HAYMHAIOT MEHSTD
WH)KEKTOPBI — C TATOBOI'O yCHIust 27 T Ha 30.

Wi gasxe Ha 45 1. 1 npu KanuTaJIbHOM PEMOHTE
MCHAIOT MHXCKTOPBI HA 6omee MOITHBIC, 1 MbI
TOXKE COOMPAEMCA INTAHOBO 3AMEHUTD IIPH
KaIMUTaJIbHOM PEMOHTE UHXXEKTOPBI C 27-T0 Ha
36-11, HE HA BCEX YCTAHOBKAX, HO KAK MUHIMYM
Ha TPETH U3 HUX. BOT, COGCTBEHHO, IEPBAs
TCHACHIIUA HA PBIHKC: YBCJIMYCHHC JTUAMCTPA

W JUIMHBI TPYOBL, 4TO TPpebyeT 60s1e€ MOITHBIX
MHKEKTOPOB.

BK: A BTOpasa TEHJECHIIHUA?

P.E.: Bropas TeHICHIIUS — TO OOIee CHUKCHUE
CTOUMOCTH CTAH/JJAPTHBIX CEPBUCHBIX YCJIVT,
TAKUX KaK IIPOMBIBKY, (ppeseposanust, TYC, I'TIIT
U T.IL, TO €CTb TEX ONIEPALHI, KOTOPBIE JEIAI0T
MHOT'HE KOMIaHUU. [10 BBICOKOTEXHOIOTUYHBIM
onepanrsaM, KOHEYHO, CHUKECHUSI HE HAOIONACTCSL.
XoTesn 66 OTMETUTD, YTO HAIIA KOMITAHUS
BBIIIOJIHSIET BCE BBICOKOTEXHOJIOTUYHBIE PAOOTHL
MpbI UiEM B TPEH/IE TEXHOIOTUN U NIPE/JIArAEM
HE TOJIBKO CTAH/IAPTHBIE OIIEPALIH, HO U
BBICOKOTEXHOJIOI'MYHBIE CEPBHUCHL, JIOBUJIbHBIC
pab6oTsl Ha THKT, MmHOrocTaautineiii ['PITHa THKT,
noBTOPHBIH ['PI], 11, CAMO COOOI, CETIEKTUBHBII
I'PIT kak Ha THKT, Tak 1 Ha HKT. Ho B 11€e710M
IIOBTOPIO, YTO PBIHOK JABIXKETCS B CTOPOHY
CHMIKEHUS CTOMMOCTH CTAHIAPTHBIX OIIEPALUI,
U BCe 6€3 NCKJIIOYEHM S KOMITAHUU HUIITYT CIIOCOObI
YMEHBIIICHU S U3/IEPKEK. }

The tube of 1 %” OD, up to 14.5K feet long is produced

by Uraltrubmash — though we have abandoned the use
of their CT as they are far from boasting stable quality, to
say the least. However, in sizes 1 %” and above, over 14.5K
feel long, the dependence turns into critical — everybody
isimporting them.

CTT: Given the increasing depth of wells and
horizons, the situation seems to be serious.

R.E.: True enough. Today, the Russian service market
clearly displays two trends. Firstly, the CT diameters
keep constantly growing. As far as I know, the most
common size on the global market is two inches. In
Russia, the most common size is stilll %”. The whole
market is going upward of 2 inches, and we — though
with a delay and a backlash — are also moving upward.
An increasing number of customers insistona 1 %” or
even a 2” tube since large OD tubes allow us to apply
avariety of technologies. Many of them, in particular,
were discussed at the 17 International Scientific and

Practical Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference. It was most educational!

CTT: CT drilling generally requires 2 3/8”.

R.E.: 2”7 tubes can also be employed in drilling, but
with certain restrictions — for instance, the nozzle
diameter. It is also noteworthy that CT equipment
manufacturers and CT companies are increasingly

Bce Gonblue 3aKa34ynKoOB XOTAT,
4TOObI MCNonb3oBaack Tpyba
AnameTtpamu 44,45 vm

1 50,8 MM, NOCKONbKY

TpyObl bonbLIOro gameTpa
NO3BONAIOT PACLUMPUTb CNEKTP
NPUMEHSIEMbIX TEXHONOTIA.

O KOTOpbIX, B YaCTHOCTH,
roBOpMNock Ha 17-n
MexayHapoaHOM Hay4YHO-
NPaKTUYeCckon KoH(epeHUnmn
«KonTiobunHrossble
TexHonoruu, 'Pri,
BHYTPUCKBaXXUHHble paboTbI».
Tam 6bINo 0YeHb MHTEpecHO!

An increasing number of
customersinsistona 1 %" or
even a 2" tube since large
OD tubes allow us to apply

a variety of technologies.
Many of them, in particular,
were discussed at the 17t
International Scientific and
Practical Coiled Tubing,
Hydraulic Fracturing and Well
Intervention Conference. It was
most educational!
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moving from 60K to
80K injectors. Or even
tolOOK. And we are
also going to replace
ours — from 60K to
80K —as a part of the
scheduled overhaul
— not all units, but
atleast one third of
them. That is actually
the first trend on the
market: an increase
in the diameter and
length of the tube,
which requires more
powerful injectors.

CTT: And the
second trend?

R.E.: The second
trend is the reduction
in the price of
standard services,
such as cleanup,
milling, well logging,
jet perforating,
etc. — namely, the
operations offered by
many companies.

As for high-tech
jobs, there is no
decline in price
observed. It must be

noted that FJV does all }
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| BK: Kakue Crioco0bI CHUIKEHH S U3IEPKEK types of the high-technology work. We stay up to date,

4 pugure Ber? and offer both standard and cutting-edge technologies

E P.E.: PBIHOK JX/JIET KA4E€CTBEHHYIO THOKYIO TPYOy C and services, CT fishing, CT multi-stage fracturing,

ms|  BBICOKHMM PECYPCOM M HEBBICOKOM CTOMMOCTBIO. Besib refracturing, and, of course, selective fracturing both
OJJHA M3 KPYITHBIX 3aTPATHBIX MO3UIIUI — 3TO THOKAS on coiled tubing and on tubing. To sum up, the market
TPyOa: €€ TPUOOPETEHNUE U AaMOPTU3ALIMA. OLIEHUB BCE is bound to move towards cost reduction, and all
3TU (PaKTOPBL, B 2015 rofy pyKOBOACTBO KOMITAHUN companies are looking for ways to keep their costs
«DPpak/Ixer-Bosira» npuHsIO peleHue OPraHU30BATh down.

MIPOU3BOJICTBO TMOKOU TPYOBI cTangapTa API 5ST
B Poccuu. B 2016 rojiy Ha9aTo CTPOUTEIHCTBO
TPYOHOT'O 32BOJJa HA TEPPUTOPUH OCOOOI
3KOHOMHYECKOH 30HHI «Y3JI0Bas» B Ty/IbCKON
obmacTu. [TpON3BOACTBEHHDIE IIOIIAIU COCTABAT
15 TBIC. M KB., OyZIyT yCTAHOBJIEHBI COBDEMEHHDBIE
ABTOMATU3UPOBAHHBIE TPONU3BOACTBEHHBIE TMHUN
M 33J€HCTBOBAHA JJA00PATOPUSA PA3PYLIAIOIETO U
HEPA3PYIIAIONEro KOHTPOoJIs. IinanoBoe Havaio
BBIITYCKA IIPOAYKLUU — YETBEPTHIA KBapTaI 2017
roza. 3aBoj; OyZIET BBITYCKATh TPYOBI JUAMETPOM
oT 25,4 10 88,9 Mmm

u giaruHou 70 9000 M, COOTBETCTBYIOIINE
cranapty API 58T B Poccun. MOIITHOCTB NEPBOH
ouepeny NPEATIPUATHS ITPU OTHOCMEHHOM
PEKMME ITOTHOCTBIO 3aKPOET NOTPEOHOCTH
POCCHHCKOI'O PbIHKA. JIByXCMEHHBIN PEKUM
PaboThI TO3BOIUT OOECIIEYNTD PEIHKU CTpaH CHIL
Bropas ouepesib JaCT BO3BMOXHOCTb OXBATUTD

WHimro 1 cTpaHbl bianskHero Bocroka. CTT: What are the ways to reduce the costs that
you see?

BK: BBl CEHCAITHOHHO OO'bABHIIH 00 3TOM Ha R.E.: The market is looking for high quality tubes with
17-¥1 MeKXyHAPOJHOM HAYyIHO-IIPAKTHIECKOH along service life and low cost. After all, one of the most
xkoudepeHIuu <KOITIOOMHIOBBIE TEXHOJIOTHH, expensive items is the coiled tubing; its purchase and
I'PII, BHYTPHCKBaKHHHEIE PA0OTEI>. depreciation. Having evaluated all these factors, in 2015

P.E.: []a, 06'bBUTH OO 3TOM MBI PENNUIN TENEDPD, FracJet-Volga decided to set up the production of CT to
KOT7I4 Y HAC YK€ MPOU3BOJCTBEHHOE 3 dHUE CTPOUTCA API 58T standard in Russia. In 2016, the construction of
U OO0PYJOBAHUE 3AKYILJIEHO. amill started in the Uzlovaya Special Economic Zone in

the Tula region. The production facilities will occupy an

BK: OGopyaoBaHueE 3aTpAHUIHOE? area of 15 thousand square meters. The mill is going to

P.E.: /TIa, 060pyIOBAHUE 3AKYIIEHO Y MUPOBBIX be equipped with state-of-the-art automated production
JINJIEPOB. lines and have destructive and non-destructive testing

laboratories. The mill will be commissioned in the

BK: OTOT IPOEKT MPOXOTHUT IIO IIPOrpamMme fourth quarter of 2017. The plant will produce CT to
HMIIOPTO3AMENIECH S HJIH 3TO UJIES U API5ST standard, 17 to 3 %” OD, up to 30K feet long. The
pearn3anmia, HCXOOA1aa OT KOMIIAaHHUU capacity of the first line (one shift) will completely cover
«Ppax/xer-Boara»? the demand of the Russian market. Two-shift operation

P.E.: DTO M3HAYAIbHO HAIIIA U/IESI U HAIIIA will allow us to supply coiled tubing to the CIS markets.
peannzanya. Mbl He O6PAIIAINCh 32 TTOAJEPKKOM K The second phase will make it possible to reach India
rocyaapcrsy. [IpaBUTENbLCTBO TYIBCKOU OOIACTH KAK and the Middle East.

IIPEJICTABUTEND I'OCYAAPCTBA IIPUIIACHIIO HAC K cebe B

0CO6YIO0 SKOHOMUYECKYIO 30HY «Y3JI0BAS1», [IPEJIONKUIIO CTT: You have sensationally announced this at

HAM Pa3MECTUTD the 17" International Scientific

TaM IIPOU3BOJICTBO and Practical Coiled Tubing,

U BOCIIOJIb30BATHCS MNepBas TeHAEHUMS HA PbIHKE: Hydraulic Fracturing and Well

JIbBI'OTAMH, yBen nyeHue gmna MeTpa M OJNINHbI Interventipn Confe.rence.

JercTByromumu B OD3. pr6bl, 4yTO Tpe6yeT bonee MOLLHbIX R.E.: Yes, it was d§c1ded tq make an
MHXXEKTOPOB. announcement while the mill is under

BK: IIpeagnpuarue construction and the equipment is
e cta g ons: a2l Thatis actually the first trend on the purchased.
paGounx MecT? market: an increase in the diameter

P.E.: [leppas and length of the tube, which requires CIT: Imported equipment?
o4epe/ib, KOTOPast more powerful injectors. R.E.: Yes, the equipment is purchased

TIO3BOIUT IIOTHOCTHIO from world leading manufacturers.
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BTropas TeHaeHUus — 3To obLuee
CHUXKEHME CTOMMOCTU CTaHAaPTHbIX
CEPBUCHbIX YCYT.

The second trend is the reduction in
the price of standard services.

34KPBITh NOTPEOHOCTU POCCUMCKOT'O PBIHKA B
OJIHOCMEHHOM PEKMME, IPEAIOIATACT HOPSIIKA
40 genoBek nepcoHana. [Ipou3BoaCTBO 6yaeT
BBICOKOABTOMATU3UPOBAHHOE, [IO3TOMY JIIOACH HE
T4K MHOTO.

BK: O4eHb BasKHYIO POJIb B IIPOH3BOACTBE
T'HOKO¥ TPYOHI HI'PAET KA4€CTBO CTAJIHBHOT'O
mrpuIca. IITpUIc KaKuX IIPOU3BOTHUTEICH
IUIAHHPYETCA HCIIOJIb30BAaTh HA HOBOM
IpeanpHATHH?

P.E.: lITpunc 6yeT UMIOPTHBII, IOTOMY
4TO B POCCHM NOKA HE BBINTYCKAETCS IITPHUIIC
HEOOXOAMMOrO Ka4ecTBa. OH 6y/IeT OT PA3HBIX
MPOU3BOAUTEIIEN — OECCIIOPHBIX INJEPOB B OOJIACTU
METALTYPIrUun. OFHAKO IKCIIEPTHI CHUTAIOT, YTO U
POCCHUICKUE NPOUZBOAUTENN CIIOCOOHBI BBIITYCKATh
LITPUIIC HEOOXOAUMOTI'O KAa4ECTBA, HO, BEPOATHO,

JIO CUX [IOP UM 3TO OBLJIO HE OYEHD
HHTEPECHO.

CTT: Is this project part of the national import
substitution program, or is it a FracJet-Volga
initiative?

R.E.: From the very beginning, it was our own idea
and our implementation. We do not ask for any support
from the state. The Government of the Tula region, as
a representative of the state, has invited us to Uzlovaya
Special Economic Zone, to locate the mill and take
advantage of the benefits of a SEZ.

CTT: The company will create a significant
number of new jobs, will it not?

R.E.: The first line which will completely cover
the demand of the Russian market involves about 40
positions. The production is highly automated.

CTT: The quality of the steel strip plays an
essential role in CT production. What steel
manufacturers have you contacted?

R.E.: Strip will be imported, because Russian
companies do not manufacture the material of the
required quality so far. It will come from different
companies — the best of the best in metallurgy. However,
Russian producers are believed to be capable of
supplying the strip of the required quality. Right now
they just seem to be lacking in interest.

PykoBoacTteo koMmnaHum «®pak/xeT-Bonra» npuHano

BK: C 3KOHOMHY€CKOH TOUYKH
3peHmsa?

P.E.: /12, MOCKOJBKY, OO'bEMBI
IITPUIICA JIJISI KOITIOOMHTI'A,
KOTOPBIE TOTPEOBISITT POCCUICKUI
IPOU3BOAUTEIND, ObLIIN HEBEIUKU. HO C
HOSIBJIEHUEM KPYITHOT'O TIOTPEOUTES
UX IPOAYKIINH, TAKOT'O KAK HAIIl HOBBIH 3aBO/I,
UM 3TO JJOJI)KHO CTATh BBITOJIHO. Y HAC BEIYTCS
IEPErOBOPHI C KPYITHEHUIIUMHU METAJLITY PTUYECKUMH
npeanpuaTuaMi. C UX CTOPOHBI THTEPEC ITOKA
OCTOPOKHBII, HO HAOMIOAAETCA. Sl yBEPEH, UTO MBI
C HUMHU CMOKEM CJIE/IATh IIOJTHOCTBIO POCCHUICKYIO
BBICOKOKA4YECTBEHHYIO I'HOKYIO TPYOYy.

BK: Kak HOBO€ nIpeJIIpuaTHue
COOHPAETCA KOHKYPHPOBATH C 3ATIATHBIMH
IIPOM3BOJHUTEIAMH, Y KOTOPHIX 3I€CH YK€
HapaOOTAHBI YCTOMYHUBBIE KIHECHTCKHUE 0A3BI?
P.E.: BbICOKMM Ka4€CTBOM IIPOAYKIIHU 11O
Pa3yMHOM LIEHE.

BK: TpaauIIHOHHBIN BOIIPOC HANIIETO
JKypHaIA: KAK OyJAeT Pa3BHBATHCA PHIHOK
poccurickoro HedTEerazoBoro cepBuca?

P.E.: MBI Haie€MCs, 9TO PBIHOK OyJIET PACTH,
4TO TEHJEHIINA, KOIJA KPYITHBIE JJOOBIBAIOIIAE
KOMITAHHH CO37AI0T COOCTBEHHBIE CEPBUCHI,

HE PACIIPOCTPAHUTCS HIUPOKO U JIJISL
BBICOKOTEXHOJIOTMYHbBIX HE3ABUCHMBIX CEPBUCHBIX
KOMITAHUI 6Yy/IET MECTO IIOJ] COTHLIEM.

Bea Geceny I'anmua Byiabika, <BpeMs KOJITIOOHHIA»

peLueHne opraHN3oBaTb MPOU3BOACTBO rMOKOM TPYObI
ctaHgapTta API 55T B Poccun.

In 2015 FracJet-Volga decided to set up the production
of CT to API 5ST standard in Russia.

CTT: In economic terms?

R.E.: Yes, because the current volumes of steel for
CT production are relatively insignificant. Still, with
the introduction of a large-scale consumer such as our
new plant, it is to become profitable. We are negotiating
with the largest metallurgical enterprises. They seem
to be quite cautious at the moment, but the interest
is noticeable. I am confident that we will be able to
produce Russian coiled tubing of the highest quality
with their steel.

CTT: How is the new enterprise going to
compete with Western manufacturers who have
developed their stable client bases here?

R.E.: High-quality products at a reasonable price.

CTT: The traditional question of CT Times:

How is Russian 0il& gas service market going to
develop?

R.E.: We hope that the market will keep growing, and
the trend for large producing companies to establish
their own services will not prevail. We hope to see high-
tech independent o0il & gas service companies make
their mark.

Interviewer — Halina Bulyka, Coiled Tubing Times
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APpPperxmuenoe napmmuepPcmeo Komnanuil
«bawmB3pvieTexnonozun» u «PH-Yeamnegppmeza3»

Effective Partnership between
BashVzryvlekbnologii and RN-Uvaineftegaz

O6111eCTBO C OTPAHUYEHHON OTBETCTBEHHOCTBIO
«PH-YBarHedTEra3» ABISICTCS JJOYEPHUM OOITIECTBOM
HePTAHON KOMIAHUU «POCHEPTh>. 3aHUMAETCA
Pa3BeAKON U Pa3pabOTKON I'PYIIIBLI YBATCKUX
MECTOPOK/ICHUH, PACTIONIOKEHHBIX B 3an1aiHON CUOUpPH, B
VBaTCKOM parioHe TIOMEHCKOHM OGJIACTHU.

B cocTas YBATCKOIro mpoOeKTa BXOAAT 19 IMIIEH3UOHHBIX
Y4YACTKOB C 37 OTKPBITBIMU MECTOPOXKAECHUAMH,
PaCIIONOXXEHHBIMH HA TEPPUTOPHUU TIOMEHCKOI, OMCKONU
obmnacTert 1 XaHTbI-MaHCHUICKOT'O aBTOHOMHOI'O OKPyT'd —
IOrpsL.

ITpoMbInIeHHAS OO HE(PTH HA I0re TIOMEHCKON
06macTH Ha4a1ach B 1991 roay. HoBbie 3Tanbl B
CTPATETUYECKOM PA3BUTHUH YBATCKOI'O IIPOEKTA
peanusosanbl B 2009 roay, KOrga B IPOMBIIIJICHHYIO
3KCIUIYATALUIO OBUIM 3AITYIIEHBI IBA MECTOPOXKIEHHUA
Bocrounoro nenTpa 0cBOeHUs — YPHEHCKOE U

Limited liability company RN-Uvatneftegaz is a subsidiary
of Rosneft Oil Company. Its main activity is exploration and
operation of Uvat cluster of fields in Uvat area of Tyumen
region in Western Siberia.

Uvat project includes 19 license blocks with 37
fields discovered in Tyumen, Omsk and Khanty-Mansi
Autonomous OKkrug - Yugra regions.

Oil production in the south of Tyumen region was started
in 1991. New stages of strategic development of Uvat
project were implemented when new fields were put into
operation: two fields of the Eastern development center
— Urnenskoye and Ust-Tegusskoye - in 2009 and four new
fields — Protozanovskoye, Yuzhno-Gavrikovskoye, Malyk
and Zapadno-Epasskoye — in 2015-2016.

Strategic priority areas for RN-Uvatneftegaz operation
activity are: production maintenance, reaching the highest
possible production at fields in operation, providing stable

Verb-Terycckoe, 1 B 2015-2016
rOfIaX, OTMEYEHHBIX 34ITYCKOM B
IKCITyATAIUIO €€ YETHIPEX HOBBIX
MECTOPOXAEHN — [IPOTO3aHOBCKOTO,
IOXHO-TaBpUKOBCKOTO, UM. MaJsibIKa 1
3amaiHO-DIACCKOr'O.
IIpHUOPUTETHBIMU CTPATETUUCCKUMU
HAaMPaBJICHUSMU IIPOU3BOICTBEHHON
JgesrensHoctr BOOO «PH-YBatHedTeras»
SIBJISIIOTCS TOJJIEPKAHUE TOOBbIY
U PACKPBITUE TOTECHIUATIA
JENCTBYIOMNX MECTOPOXKIECHUII,
obecrneyeHue yCTOMYNBOTIO IPOduiIs
JIOOBIYH C y4ETOM MaKCUMAJIBHOTO
KO3(PULHIEHTA U3BICYCHUS
YIVIEBOAOPOJOB B YCIIOBUSIX
MOBBIIIEHUA SHEPTO(PPEKTUBHOCTH,
MHUHHMU3A1I1S KAITUTAIbHBIX U
ONEPALIMOHHBIX 3ATPAT, COOJIIOCHUE
IKOJIOI'MYECKOM U IIPOMBIIIJIEHHON
0€30IIACHOCTH, 4 TAKXKE PEATHU3AL UL
Ka4E€CTBEHHOM MOJIEPHU3AIIUU U
IIPUMEHEHUE NHHOBAIJMOHHBIX
M3MEHEHUI B OTPAC/INU, HAIIPABJIEHHBIX
H4 PA3BUTUE UHTEJUICKTYAJIbHOI'O
U TEXHOJIOTMYECKOT'O IIOTEHI NI
O611ecTBa HA OCHOBE MOIITHOT'O
PyHIAMEHTA POCCUHCKON
He@TEra3oBOM IIKOJIbL — OJHOM U3
JIVUIIINX B MUPE — U B IIAPTHEPCTBE
C BEJyIIVMU KOMITAHUSIMU
MEX/TYHAPOAHOI'O HEPTAHOTIO 6GU3HECA.
ITpouecc peanusanuy CTpaTerun
O6iI11ecTBa OOECIICUYCH B TOM YHUCTIC
34KJIIOYCHHUEM Ha TEH/ICPHOM
OCHOBE JJOI'OBOPOB C IIOAPSAHBIMUA
OPraHU3aLUAMHU I10 IIPOU3BOACTBY
paboT B chepe NPeaoCTaBICHUA
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3A0 «bawwB3pbiBTexHono-
MU» HeNnpepbIBHO OCyLLEeCT-
BNSIET HAYYHO-TEXHUYECKYIO
LEeATENbHOCTb, BHEAPSAN BCe
Oonee coBepLUeHHbIE Tex-
HONOrMM NPOW3BOACTBA U
pa3pabaTbiBas yHUKaNbHble
3anaTeHTOBaHHbIe NpPo-
AYKTbl C y4ETOM aKTyallb-
HbIX TPEOOBaHWUM PbIHKA, a
TaK>ke NPOBOAUT BCe BUADI
KONTIOOMHIoBbIX PaboT C
MCrnosnb30BaHNEM CaMOro
COBPEMEHHOIO BbICOKO-
TEeXHONOrM4yHoro obopy-
[OBaHWS, NapK KOTOPOro
perynsipHO NOMONHAETCS C
Y4ETOM HOBENLLUX TEXHOJIO-

M 1 METOAUK CKBaXMHHbBIX
pabor.

ZAO BashVzryvTekhnologii
continuously conducts re-
searches implementing new
modern technologies and
developing unique patented
products taking into account
the latest market demands.
Also, ZAO BashVzryvTekh-
nologii provides all types of
coiled tubing operations us-
ing modern high-tech equip-
ment and regularly reinforc-
es equipment fleet with due
consideration for the latest
technologies and well opera-
tions procedures.

production considering the maximum
recovery factor under the conditions of
high energy efficiency, minimization of
capital and operational expenditures,
environmental and production

safety compliance, conducting high-
quality upgrade and application of
innovation industry changes aimed

at development of intellectual

and technological potential of the
Company on the basis of powerful
Russian oil and gas science — one of the
best in the world — in cooperation with
the leading international oil and gas
business companies.

The process of implementation of
the Company's strategy is provided by
signing tender contracts for oil and gas
service operations with full compliance
with Rosneft Oil Company standards.

Now, one of reliable partners
of RN-Uvatneftegaz LLC is ZAO
BashVzryvTekhnologii.

The company provides services with
coiled tubing unit in Uvat project fields
since 2016. Services include: logging,
bottomhole cleanout and treatment,
well stimulation using nitrogen. These
operations are carried out in producing
wells and after sidetracking and well
commissioning with preliminary
milling of shut-off tools in multi-zone
horizontal wells.

ZAO BashVzryvTekhnologii
continuously conducts researches
implementing new modern
technologies and developing
unique patented products taking



HE(PTENPOMBICIOBBIX YCIIYT C COOIIOIEHUEM TPEOYEMOTO
YPOBHS CTAHAAPTOB KA4ECTBA HE(PTIHON KOMIIAHHU
«PocHe(PTD>.

OnHUM U3 HAJEXKHBbIX apTHEPOB OO0 «PH-
VBaTHE(PTETa3» B HACTOSIIEE BPEMS ABJIAECTCSA 3AKPBITOE
AKIIMOHEPHOE OOMECTBO «bamB3peIBTeXHOMOrNM».

Hauwnas ¢ 2016 rojia Ha MECTOPOMKICHUSIX
VBaTCKOT'O MPOEKTA JJAHHASI KOMITAHUS C IPUMEHEHUEM
KoMmIuiekca o6opyaoBanust 'HKT Oka3bpIBa€T CEPBUCHBIE
YCIYTU: IPOU3BOAUT PA6OTHI 11O T€OPUZUIECKUM
UCCJIEIOBAHUSIM, IIPOMBIBKE, OYUCTKE 3a00MHON 30HbI
Y1 OCBOEHMIO CKBAKUH C IPUMEHEHHUEM 430Td KAK HA
JEUCTBYIOMEM (DOH/IE, TAK U IIOCJIE PEKOHCTPYKIIUH
CKBAKUH METO/IOM OyPEHH OOKOBBIX CTBOJIOB U HA
3TAIE BBOAA CKBAKUH B 9KCILUTYaTAIUIO IOCTIE OYPEHUS,

C IPEJIBAPUTENBHBIM (PPEIEPOBAHUEM OTCEKAIOMTIX
YCTPOKCTB B MHOTO30HAIBHBIX TOPU3OHTAIBHBIX YYACTKAX
KOHCTPYKIIUM CKBA>KHH.

3AO «bamB3pbIBTEXHOIOrMN» HENPEPBIBHO
OCYIIECTBIAECT HAyYHO-TEXHUYECKYIO IEATEIBHOCTD,

BHEZ PSS BCE O0OJIEE COBEPIIEHHBIE TEXHOJIOTUH
MPOU3BO/ICTBA U PA3PA6ATHIBAA YHUKAJIBHBIE
3aMATEHTOBAHHBIE IPOAYKTHI C Y4ETOM AKTYAIbHBIX
TPEeOOBAHNN PBIHKA, 4 TAKXKE IIPOBOJIUT BCE BUJbI
KOJITIOOMHT'OBBIX PA6OT C HCIOJIb30BAHUEM CAMOI'O
COBPEMEHHOT'O BBICOKOTEXHOJIOTUYHOI'O OOOPYJOBAHNS,
MapK KOTOPOT'O PETYIAPHO NOMOIHAETCS C YYETOM
HOBEHIIMNX TEXHOJOI'UH U METOAUK CKBA)KMHHBIX PAOOT.

Bexom B mnapTHEPCKHMX OTHOMIEHUAX CTAJIA IJIOJOTBOPHAA
COBMECTHAs PA00TA CIIELTUAIMCTOB YIIPABIEHUA
CKBA)KMHHBIX TEXHOJIOTUA U cynepsarisnara OO0 «PH-
VBaTHE(PTETA3>» U PYKOBOASAIIETO COCTABA NHXKEHEPHO-
KOHCTPYKTOPCKO¥ rpymiibl 3AO «bamB3peIBTeXHONIOTUN».
DTa paboTa BKJIIOYAId MHHOBAIIMOHHYIO COCTABIAIONIYIO
U OTJIMYAJIACh HECTAHJAPTHBIMU 3(P(PEKTUBHBIMHU
pemeHnAaMHA. Pe3ybsTaToM €€ ABUJIOCH IIPOMU3BOACTBO B
CJIOKHBIX I'€0JIOIO-TEXHUYECKUX YCIIOBUAX ITPOCTPETIOYHO-
B3PBIBHBIX PA6OT B IBYX UHTEPBAJIAX IIEPPOPALUN HA
ckBXUHE Ne 3030l kycT Ne 1 MECTOPOXK/ICHUS UM, MaJIbIKA.
DPPEKTUBHOCTD JAHHOM CKBAKHMHO-OIIEPALH
TO3BOJINJIA B JAJIBHEAIIEM PEATTM30BATH KOMIUIEKC PAOOT
10 MTHTEHCU(PHKALIUY JJOOBIYH YIVIEBOAOPOJHOI'O ChIPbS
34 CYET IIPOBEAECHUSA I'UJIPABIUYECKOrO PA3PbIBA IIACTA
CKBAKMHBI ¥ O6ECIIEYMJIA YCIIEITHOCTD BBITIOJTHEHUA
TPe6yEMBIX IIOKA34TEJIEN I'€OJIOrO-TEXHUYECKUX
MEPOIIPUATHH, OIIPEIEIAIONNX BBITIOJTHEHHE OM3HEC-
11aHa 110 Joobrue B OO0 «PH-VBaTHEdTEra3>.

TOJIBKO 6/1aro[aps TIATENBHOM U KPOIIOT/IMBOM padoTe,
POBOAMMOI B OBIIECTBE 10 BEIOOPY [IOCTABIIUKOB
HE@TEIIPOMBICIOBBIX YCJIYT HA TEHJEPHOMU OCHOBE, B
4acTHOCTYH, 3AO «BamB3pbIBTEXHONIOI UMY, KOMIIAHUH,
OTJINYAIONMIECHCS BBICOKUM YPOBHEM TEXHHUUECKOMN
OCHAIIEHHOCTH 1 TEXHOJIOTMYECKOTO TTOTEHITNAIIA,
(OpMUPYIOMIETO TPEOYEMYIO MHHOBAIIMOHHYIO
COCTABJIAIONLYIO, CTAJI0 BO3MOXHO 3(D(HEKTUBHOE
PEIICHUE CIOKHBIX POU3BOJCTBEHHBIX 32/1a4 B IIPOLIECCE
IIPOMBIIIIEHHON 9KCILTYATAINH MECTOPOXK/ICHUH.

PacCMOTpPEHHBIH PE3Y/IBTAT COBMECTHOM pabOTHI
xapakrepusyeT OOO «PH-YBaTHe(dTEra3» KaK JoYepHee
OOBIIIECTBO, MPONU3BO/ICTBEHHAS JIEATEIBHOCTD
KOTOPOT'O OOECIIEUUBAET PEAIUIALTUIO JONTOCPOUIHOTO
CTPATETUYECKOTO PA3BUTUSA HE(DTIHON KOMITAHUH
«PocHedTD», ABIAIOMENCA OTHUM U3 (PJIATMAHOB HEPTAHON
orpacnu Poccurickoi depepanuu.

PRACTICE

r

Pucynox 1 - Iloozomogumenvhvie padbomaot
K cnycky nepgopamopa na 2ubKoii

mpyoe na ckeancune Ne 3030I kycm Ne 1
mecmopoxcoenusn um. Manrvika

Figure 1 — Preparation for running
petforator in bole on a coiled tubing string
in well Ne 3030G, pad Ne 1 in Malyk field

- N W

cpabomanu nOAHOCMbIO

Figure 2 — All perforating charges were
deployed successfully!

into account the latest market demands. Also, ZAO
BashVzryvTekhnologii provides all types of coiled
tubing operations using modern high-tech equipment
and regularly reinforces equipment fleet with due
consideration for the latest technologies and well
operations procedures.

Effective cooperation of professionals of Department
of well technologies and supervising of RN-Uvatneftegaz
LLC and executive design and engineering team of ZAO
BashVzryvIekhnologii was a key milestone in partnership
between these companies. This cooperation applied
innovative and non-standard solutions. The result of this
cooperation is conducting perforating operation in two
perforation intervals in well Ne 3030G in Malyk field under
harsh geology conditions. The efficiency of this operation
enabled the subsequent production stimulation by
hydraulic fracturing and provided effective performance of
wellbore interventions and implementation of production
program in RN-Uvatneftegaz LLC.

Effective solution of complex production problems
during field operation was achieved only due to a hard
work on selection of oil and gas service providers by
tender, in particular, ZAO BashVzryvIekhnologii that is
characterized by a high level of equipment and technology
capability with a required level of innovation.

The presented result of this cooperation describes
RN-Uvatneftegaz LLC as a subsidiary that provides
implementation of long-term strategy of Rosneft Oil
Company that is a leading company in Russian oil industry.
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Hocm-peaus 13-t lompedoumensckoil
xongpepenvuuu C340 «PHIMAIIL»

B Muncke 1-2 mapra 2017 rozga nponuia 13-4
TToTpeburenbckas KOHPEPEHIHS 1O BOIIPOCAM
IKCILTYaTALIUHM KOJITIOOMHIOBOT'O OO0OPYIOBAHUS,
LIEMEHTHPOBOYHOT'O, HACOCHOT'O, a30THOT'O
060pyaOBaHUA U 060pyoBaHMs A1 I'PIT,
opranusosanHas C3AO «DHUIMAIID.

bpena «PMIMAIII> XOpPOLIO U3BECTEH B OTPACINA
BBICOKOTEXHOJIOTMYHOI'O HE(PTETA30BOr0 cepBUCa. ITog
3TOM MapKo¥ ¢ 2001 ropa BEIMYCKAETCA OOOPYAOBAHHE,
MEPEYEHb KOTOPOT'O IPEACTABIEH B CAMOM HA3BAHUU
KOH(pepeHUU. CIaBATCA KOJTIOOUHTOBBIE YCTAHOBKH
«DNJIMAIII», KOTOPBIE, ITO OT3BIBAM IIOJIB30BATEIEN
u3 Poccuun u gpyrux crpad CHI, cBOMM BbICOYANIIINM
Ka4€CTBOM YBEPEHHO YJEPKUBAIOT OOJBIIYIO JOIIO
PBIHKA COOTBETCTBYIOMIETO OOOPYAOBAHUS,

B P® — 6onee 75%.
TpaauUOHHBIE TOTPEOUTENBCKHUE KOH(PEPEHIINH,

K2XK/IYIO BECHY COOMPAIOIINE KAK MHOT'OJIETHHUX
nosb3oBareneit ooopynosanus «PHUJIMAII, Tak u
NpeACTABUTEIIEN CEPBUCHBIX KOMITAHHH, TOJIBKO
HAMEPEBAIOMUXCS IPUOOPECTH KOJNTIOOMHIOBBIE
YCTaHOBKH WJIH OOOPYJOBAHUE /I IPOU3BOJICTBA
I'PT1, — yaHuKanbHag (pOpMa IPAMOIO HUAJIOTa
MEXKY IPOU3BOAUTENAMU OOOPYAOBAHUSA U ETO
MOJIB30BATENAMU. DTO HAXOJUT OTPAKEHUE B
MIPOrpaMmax, KOTOPbIE COCTOAT U3 JOKJIA[OB
NPEACTABUTENEN IPEATIPUATHSA, ITOCBAIIEHHBIX
HOBBIM TEXHUYECKUM PEIMEHUSAM U MTHHOBAIJMOHHBIM
BH/IAM IIPOAYKIIUH, U IOTPEOUTEIIEN. BEICTYIIIEHNUA
MOCJIEJHUX HOCAT NIPAKTUYECKHUI XaPAKTEP

U PACKPBIBAIOT IPEUMYIIECTBA IPUMEHEHU A
ob6opynoBanus «OIMAIII» 1 €ro BO3MOXKXHOCTH B
OCYIIECTBJIIEHUU TEXHOJIOTUI, KOTOPBIE C KA2KAbIM
I'OJJOM CTAHOBSTCS BCE CJIOJKHEE.

IIporpaMma KOH(pPEPEHIINU TPASUILTMOHHO
paccunTaHa HA ABA JHA.

C IPUBETCTBEHHBIM CJIOBOM K Y4aCTHHUKAM
MEPOIPUATHA OOPATUIICA 3AMECTUTEIIb TEHEPATIBHOI'O
aupexkropa C3A0 «PHIMAII» 1O TEXHUYECKUM
Boripocam A.B. JInunesuy.

C TpuOYHBI IEPBOT'O IHS KOH(PEPEHIIUU CO CTOPOHBI
OPraHU32TOPOB KOH(MEPEHIIUU ObLIa O3By4YEHA
MH(MOPMALMA O IEPCIIEKTUBHBIX HAIPABIECHUAX
PAa3BUTHSA KOJTIOOMHIOBOI'O OOOPYJOBAHUS, 00
ONTUMH3AINU cOocTaBa KoMiiekca THKT 3a cuer
MIOBBIIIEHUSA MHTETPALIMH HACOCHO-HATHETATEILHOTO




060PYyAOBAHUA, 00 UHHOBAITUOHHBIX KOJITIOOMHIOBBIX
TEXHOJIOI'HAX, O COBEPIIECHCTBOBAHNH IIO/bEMHOI'O
arperara Jijisi COBMECTHOM pabOThI C KOJITIOOUHI'OBBIMU
YCTAHOBKAMH, O PA3BUTHUH CUCTEM YIIPABJICHUSA
¢dnoramu I'PIT 1 onbITe UX MOJEPHUBALINH, O PA3BUTUU
HATHETATEIBHOIO 060pyAoBanus 4 ITHIT, B ToM yucie
JULS IOTOKOOTKJIOHAIOIIUX TEXHOJIOTUU, O CEPBUCHOM
O6CITYy>KUBAHUH OOOPYJOBAHUS U JPYTHE CBEJICHUSL.
OCOOBIN UHTEPEC AYAUTOPUH BBI3BAJI IOKJIA]L O
cepuce «DUJIMAIII oHIaNH», TPEAIIONATAIONEM
OHJIAUH-JOCTYII YEPES CAUT IPEAIIPUATUA U

MOHMTOPHHT JAHHBIX C TI060I pA0OTAIOMIEH yCTAHOBKU.

DTOT CEPBUC CTAHET JOCTYIIEH BCEM MOJIb30BATENSAM
o6opynoBaHus «PUIMAII» B CAMOM GIMKANIIEM
BPEMEHU. BO3MOXHOCTH HH(POPMAITUOHHBIX
TEXHOJIOTUH TAKXe OYAYT 3a4€HCTBOBAHBI B
KOMIIJIEKCHO! MPOr'PAMME MOATOTOBKH U OOY4YEHU A
MEPCOHAJIA 3dKA34YNKA, TPEAIIOIATAIOMEN
HCIIOJIb30BAHUE CIIELUAIBHBIX TPEHAXKEPOB,
pa3pabdaTbIBAEMBIX HBIHE COBMECTHO C KOMIIAHUEH,
CO3/AI0HIEN TPEHAKEPSDI AJIS I'PAXKJAHCKOM ABUAITUH.
OnBITOM IPUMEHEHUA OOOPYIOBAHUA HA
MECTOPOXKIECHUAX MTOAECTUINCH IIPEACTABUTEIN
Poccun, benapycu v YKpauHblL Bbl1o pacckazaHo
O KOJITIOOMHT OBBIX TEXHOJIOI'UAX, HCTIONb3yEMBIX
B PVII 10O «benopycHEMTh», JaH KPATKUIT 0630
MPUMEHAEMOTO KOJITIOOMHI'OBOI'O O60PYJOBAHUA
BITAO «YKprasgo06srda».
Kak n3BeCTHO, BOCHOBHOM OOOPYAOBAHUE

npousBoACcTBaBa «PUIMAIII> 6a3upyeTcs HA
ABTOMOOMJIBHBIX IACCH. [IpeCcTaBUTEIIMU
COOTBETCTBYIOIIUX NIPEANIPUATUN-IAPTHEPOB HA
KOH(EPEHIINU ObLIO TIOJIOKEHO O TAPAHTUIHOM U
CEPBUCHOM O6CTYkMBaHUM maccu M3KT u KAMAS3
B Poccurickon denepanun.

He ocTammck 0O00UIeHHBIMY BHUMAHHUEM U
(PMHAHCOBBIE BOIIPOCHI, TAKHUE KAK MHBECTUITUOHHBIE
MIPOEKTHI B HEPTETA30BOM KOMILJIEKCE U
KOMIIIEKCHOE CTPAXOBAHUE JIJIS IPEJIPUATHI
HEPTEra30BOTO CEKTOPA.

LlenTpasbHBIM COOBITUEM BTOPOTO THS
KOH(PEPEHIIUHU CTAJIO ITOCEMIEHUE BICTABKHU
ob6opynoBanusd Ha Tepputopun C3A0 «PHIMAII>.
BHHMaHUIO y4aCTHHUKOB OBIJIO IPEICTABIEHO
HOPAIKA JECATKA MAIINH PA3JIMYHOIO HA3HAYEHUSL.
OCMOTD BBICTABKU ITPOAOJIKHIICS OOMEHOM
BIEYATIIEHUAMH 32 KPYTJIBIM CTOJIOM.

IMoapo6nHyio nH(popMauio o 13-
INoTrpeburenbckor KoHpepeHnuu C3A0 «PHIMAIIT»
10 BOIIPOCAM IKCIIYATAIIUH KOJITIOOMHIOBOTI'O
060PYNOBAHMA, IEMEHTUPOBOYHOI'O, HACOCHOT'O,
430THOTO OOOPYIOBAHHUA U OOOPYIOBAHUA AJIA
['PIT unrraitre B crreayiomem Homepe (Ne 60, 2017)
JKypHana «Bpemsa konTioouHra. Bpems I'PTD.
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AHAJTHUTHYECKAs IPYIIA )KypHAIa
«Bpemsa xoaTio6uHra. Bpemsa I'PII»
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COBPEMEHHAA CUCTEMA YITPABJIEHHWA
®OJIOTOM I'PIT PASPABOTKH I'PYTIIIDI
O 1. BOSMOXHOCTH ITPUMEHEHNWA

C cepenynbl XX BEKA U IO HACTOAIIETO BPDEMEHU
CTAHOBJIEHUE CUCTEMBI YIIPABJICHUS KOMIIJIEKCOM
I'PTI mpeTepneso psaj rNMo6aIbHBIX U3MEHEHUN.

Bce HaYMHAIOCh C IPOCTOrO PYyYHOI'O YIPABIECHU
OPOLECCAMHU MOJAYH XKUJKOCTHU, XUMPEATEHTOB

U IIPOIIAHTA oneparopamu. OT IPOBOAUMOU
ONePALNU TPEOOBAJICA HE KOTMYECTBEHHBIN, a
Ka4eCTBEHHBINA 3(P(PeKT (pocT JoObIYn). HaunHas ¢
70-X rofoB NPOLLIOrO BEKA NOSIBUJIMCH PA3PAO6OTKU
MEPBBIX CUCTEM aBTOMATHU3AIIUH IIPOLIECCA, KOTOPBIE
0a3UPOBAIUCH HA IPUMUTUBHBIX CPEJCTBAX
KOHTPOJIA AJ151 KOCBEHHOI'O U3MEPEHHSL.

ITapannenbHO Pa3BUBAJIACh CUCTEMA
MATEMATUYECKOI'O MOAEIUPOBAHM IpoLeccos ['PIT,
BHE/IPAIACH HOBBIE TEXHOJIOTUH U CO3JABAIUCH
XUMPEATE€HTBI, YTO BJICKJIO 32 COO0I HEOOXOJUMOCTD
YCIIOKHEHN S OOOPYAOBAHUA. 111 yIIPABICHUA
CJIOKHBIMH IPOILIECCAMH TPEOOBAIOCH IPUMEHEHHE
00J1E€E CIOKHBIX CUCTEM YIIPABIEHH S, OCHOBAHHBIX
HAa MUKPOKOHTPOJIIEPAX, JATYHUKAX IIPAMOTO
U3MEPEHM A, IPUBOAHBIX U JO3UPYIOMIUX CUCTEM C
JUCTAHIIMOHHBIM YIIPABJICHUEM.

B 2000-x rogax B CUCTEMBI YIIPABJIEHUA AKTUBHO
BHE/IPAIACH ABTOMATU3AL Y. B 3TOT IEPUOZ MM POKO
cranm npumeHaTbes cetu CAN, Ethernet, Wi-Fi. 9To
MO3BOJINJIO UHTETPUPOBATHCA C IIPOIPAMMHBIM
obecrnevyeHneM A1 MOJIETMPOBAHMSA, ITOBBICUTD
TOYHOCTD ONlE€PALUM, IPONU3BOANTD OIIEPATHUBHBIA
KOHTPOJIb U ABTOMATUYECKOE U3MEHEHUE
napameTpos ['PIT BO BpeMst pabOTHL

B HacTosmee Bpems B CUCTEMAX YIIPABICHUA
060PYJOBAHUEM YIKE HIMPOKO UCIIONIBb3YETCA CETh
Internet, CO34a10TCA HEHTPAIN3OBAHHBIE 6A3bI
JAHHBIX 10 KOHTPOJIIO 1 yYETY IMIPOBOJIUMBIX
onepanuii I'PIT, uCIOAb3YIOTC MOOHUIIBHBIE
1aT(POPMBL

I'pynnon ®H/] niepBble BHEAPEHHBIC PA3pPab0TKHU
CHCTEM yIIPABJIECHUS ObLIIN CO3[jaHbl B 2012 rofy.

34 npoeamnUii IEPUO CUCTEMBI ITIOABEPITINCH
LIEJIOMY DAY KOHCTPYKTHBHBIX YJIYYIIECHU],
CBSI3AHHBIX C IIOJIOOPOM U alpodanueit Hanboaee
HA/IEKHBIX KOMIIOHEHTOB, Yy YIIEHUAMHA
MPOrPAMMHOIO OOECTIEYEHN A, KAK YIIPABJIAIOMIEH
MHKPOKOHTPOJJIEPHOM 4aCTH, TaK U 1O BEpXHEro
YPOBHA C MOAY/ISIMUA UHTETPALIAU B CYIIECTBYIOIE
cucrembl ERP.

Camas mocneHss pa3padoTKa CUCTEMBI
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\F VisualFrac
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Pucynox 1 - Topzoseutii oOpeno cucmem
ynpaenenusn omIpynnot PH/T

VIIPABJICHUS ITOJYYNUJIA CBOE COOCTBEHHOE HA3BAHUE
— VisualFrac.

Cucrema ynpasnenus VisualFrac I'pynimsr @/
IIPEACTABJISACT COOOH KOMILJIEKC PA3HOOOPA3HBIX
MIPOTPAMMHO-AIIIIAPATHBIX CPEJCTB, OCHOBAHHBIX
H4 KOHTPOJUIEPAX BEAYIIUX [IPOUZBOJUTEIIEHA
(IFM, Wago, Siemens). B kauecTBe IEPBUYHBIX
IPEO6PA30BATEIEH B CUCTEMAX YIIPABICHUA
VisualFrac ucnonbs3yroTcs Takue MUPOBBIE OPEH/IBI,
Kak Krohne, Yokogawa, Endress+Hauser, IFM, Wika,
Mettler Toledo u ap. UICIIOJTHUTEIBHBIE MEXAHU3MBI
0a3upyroTcs Ha Hacocax Continental, Mononov,
Waukesha, Bornemann, o3aTopax — Acrison,
LEHTPOOEKHBIX HACOCAX — Mission Magnum, MSI,
MCM Pumps u ruapasnuke Sauer Danfoss, Bosch
Rexroth.

[ yIpaBI€HUS JO3UPOBAHHUEM UCTIONb3YIOTCS
MoauduumpoBaHHblie [TH/I-peryaaropsl,
MO3BOJIAIOLINE JOCTUT'ATh HAUOOJIBIIETO
OBICTPOACHCTBUA /I IOAACPKAHUSA 33/TAHHBIX
KOHILIEHTPALINH IPU JIIOOBIX BHEITHUX BO3ACUCTBUAX.

IIpOrpaMMUPOBAHUE 3TANIOB U HACTPOHKA
CHCTEMBI MOXKET OCYILIECTBIISITBCA KAK C ITy/IbTA
oneparopa, Tak u moooro IMK, TOAKII0UEHHOIO K
CEeTH.

KpaTko cxeMa CUCTEMBI YIIPABIEHUS IPEJCTABICHA
Ha puUC. 2.

OCHOBHBIE KOHKYPEHTHBIE OTINYUS CUCTEMBI
ynpasieHus VisualFrac OT aHaJI0roB:
¢ MakCHUMaIbHO NPOCTOU UHTEP(EC YITPABIECHUS,
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KAYECTBO
W HAQEXHOCTDb

- OBOPYLOBAHWE A1 I'PIN

- YCTAHOBKUW KOJITOBUHIOBbIE

- YCTAHOBKWU LEMEHTUPOBOYHDIE
- YCTAHOBKW HACOCHDIE

- YCTAHOBKW A3OTHbIE




fi/rpynnn dUA czao HOBUHKA

HHHOBALHOHHOE DB0PYADBAHHE

Pa3paboTka ¥ NpoK3BOACTBO

obopyaoBaHuA:

* AAA HanpaBAeHHOTo OypeHus;

* AAAl KHCAOTOCTPYHHOTO H
rMAPOMOHHTOPHOr0 OypeHHs;

* AAA pab0Tbl B WAXTHBIX YCAOBHAX;

* aTaKKe, CKBaXXHHHOIOs _
060pyAOBaHHA U MHCTPYMEHTA | “-”/
(coeaunmTenu ¢ THKT, knanawsis
obpaTHble H UHPKYAALMOHHbBIE,
HACaAKH FHADOMOHMTOPHBIE,
Pa3beAMHUTEAH, COCAMHHTEABHE
KOMNOHOBKH, TOAOBKM KaGeAbHE

e

AOBHAbHbIH HHCTPYMER

Tea. +375 17 298-40-81 E-mail: info@fidgroup.by www.fidnov.com
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Pucynox 2 — Cxema cucmemvLynpasienus
VisualFrac

He TPeOYIOMU UINTETBHOIO BDEMEHH HA

06y4eHHE HOBOT'O IIEPCOHAA.

BbICOKas CTENEHDb AaBTOMATHU341IMU IIPOLIECCOB

IIO3BOJISIET 3206JIATOBPEMEHHO 3ANIPOIPAMMHPOBATH

Bech nporiecc I'PIT, 1 OT onepatopa CMECUTEIbHOMU

YCTAHOBKH, THAPATALMOHHON YCTAHOBKY,

MAIIUHBI XUMJO00ABOK (DAKTUYECKH HE TPEOYETCS

BMENIATEIbCTBO B PAOOYUI ITPOLIECC TPU

nposegeHuu onepanuu I'PIT.

V3HA49aIbHO PYCCKOA3BIYHBIN UHTEP(MENUC U

JIOKYMEHTAIUs, CITyKOA IO JEPKKU.

basosble uamepenus B eqHuLax CH (API

OIIIIMOHAJIEHO).

Pabouas remneparypa -40 °C ... +80 °C.

e [IIMPOKMH JUATIA30H HANIPS KEHUA TN TAHUA:

8..32V DC (paccuuTaHO HA pabOTy C 6OPTOBOU

CHUCTEMOU ABTOMOOUIISA).

BBICOKAs TOYHOCTD U CTAOUIBHOCTD YIIPABICHUA

IIPOLIECCOM, COOTBETCTBYIONAA TEXHOIOTMYECKUM

TPEOOBAHUAM BCEX OCHOBHBIX 31KA3UHKOB PO.

* Ha 6a3e VisualFrac uMeeTcs BO3MOKHOCTb
UHTEr'PAILIMUA OOOPYAOBAHUSA PA3THYHBIX
IIPOU3BOAUTEINIECH B €IUHBIH (DIIOT.

* BO3MOKHOCTb MOHTAK4 B OOOPYAOBAHUE
JIIOOBIX TIPOU3BOAUTEIIEN, B TOM YUCTIE

YK€ IKCIUTYaTUPYIOLWIErOCH, C JOBEAECHUEM
TEXHOJIOTMYECKUX MTAPAMETPOB JJO TPEOYEMBIX
(B paMKaX OTAEIbHON MOAEPHU3ALINN).

IIpu pazpaboTke VisualFrac yauTeIBaICA TOT (DAKT,
4TO B HACTOAIIEE BpeMsi B Poccuu 3KCIIyaTupyeTcs
OOJBIION ITAPK O6OPYAOBAHUA HHOCTPAHHOTI'O
npou3BOACTBA 1A I'PIT, B TOM 4ncie COCTOAINUN U3
MAlIWH, BBE3EHHBIX YK€ OBbIBIIMMU B SKCIUIYATAILINN.
Ha BpeMs IpUOOPETEHNSA STOT'O NOAEPIKAHHOTO
060PYNOBAHUA Y PAJIA POCCUHCKUX CEPBUCHBIX
KOMITAHHH OTCYTCTBOBAJI OIIbIT ITpoBeacHUs I'PIT B
POCCHUHUCKUX YCIIOBUAX, IOITOMY XAPAKTEPUCTUKHU
MAIIWH 32494CTYIO0 OKA3bIBAJIUCh HE BIIOJTHE
COOTBETCTBYIOIIMMU YCIOBUAM MECTOPOXKAECHUN U
UCIIOJIb3YEMBIM 3/I€ECh TEXHOJIOTUSM.

Tonw306ameni maxozo 060py006aH
CMANKUBAIOMCSL CO CAEOVIOUUMU 1BPOOTIeMAMU TPU
€20 IKCNYAMAUULL:

1. Ycrapesmas cucreMa yrpasaeHUs, d UMEHHO:

* 711 U3MEPEHNH UCIIOJIb3YIOTC YCTAPEBIINE
TYPOUHHBIE PACXOAOMEPEL, YTO IO COBPEMEHHBIM
peramMenTam paboT HEAOITYCTUMO;

* HU3KA4A TOYHOCTD JO3UPOBAHUS;

* OTCYTCTBHE 3AITACHBIX YACTEN U MOAJEPKKU
CO CTOPOHBI IPOU3BOJUTEIIEN, IOCKOIBKY OHU
ABJIAJIACH MEJIKOCEPUITHBIMHU M K HACTOAIIEMY
BPEMEHU CHATBI C IPOU3BOACTBA, 4 AHAJIOT'H
OTCYTCTBYIOT.

2. Majioe KOJIM4YECTBO JIMHUM JO3UPOBAHUA
XHUMPEATEHTOB, HE COOTBETCTBYIOINX JU3AMH-
IIPOEKTY.

3. BBICOKHI IPOLIEHT «CTOIOB» —
PEXJEBPEMEHHBIX OCTAHOBOK 34KA4YKH — 11O
NIPUYHHE OTKA32 060PY/IOBAHM S, O6YCIOBICHHBIX
CJIOXKHBIM YIIPABJICHUEM, HU3KOH TOYHOCTBIO,
U3HOCOM 3JIEKTPOHHBIX KOMIIOHEHTOB.

4. Kaxk cinecTBue BCETO NIEPEYUCICHHOIO — HU3KAS

KOMKYPeHmMOCnoCoOHOCHIb NPUYHACIUL 6 }

Pucynox 3 - Ilepexoo na cucmemaot
ynpaenenus I pynnor PH/] na npumepe
cmanuuu KOHmpPoaa u ynpacienus
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Pucynox4 — Ilepexoo na cucmemst
ynpaenenusn I pynnot PH/ na npumepe
YCMAaHOBKU CMEeCUMEeNbHOU

menoepax Ha npou3eo0cmeo padbom, IPoBOOUMBLX
1e@meza300006i8aI0UUMU KOMNAHUAMIU.
3aMEHON yCTAPEBIINX CUCTEM YIIPABIECHUA
Ha VisualFrac ygaeTcs yCTpaHUTD BCE
BBIIIECTIEPEYHUCIIEHHBIE IPOOJIEMBI U BIOXHYTb HOBYIO
JKM3Hb B ycTapeBlee 060PYyIOBAHHUE.

IIprMephI HHTEIPHUPOBAHH A CHCTEMBI
yupasiaeHus VisualFrac B mporecce
MOJEPHH3AIIHH

B 2016 roay cneruanuctamu [pyrmnsr UL
OBbLIa OCYILIECTBJIEHA MOACPHU3AI Ul YCTAHOBKU
cmecurenbHod FBRC 100 ARC npoussoacTsa
xomnanuu Halliburton 2002 roza BeIITycKa. B pamkax
MOJIEPHU3ALIH ObLIU IPOAETAHBI KOMITJIEKCHBIE
PaboTHhL:

* IUATHOCTHKA CUCTEM U Y3JIOB: TH/IPOHACOCOB,
T'UIPOMOTOPOB, AATYUKOB, XUMHUYECKUX HACOCOB,
32/IBUIKEK, MAHU(POIBJOB, METAJIIOKOHCTPYKITUL;

* IIEMOHTAXK CTAPOrO MYJIbTA YIIPABICHUS,
MapKHUPOBKA Kabeer;

* MOHTAK HOBOT'O ITyJIbTA YIIPABJICHUS;

* 3aMEHA JATYUKOB: PACXOJOMEPOB BXO/IHBIX U
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BBIXOJJHBIX MaHHU(OJIBJIOB, YDOBHEMEDPA, JATUHUKOB
pacxoza NIHEKOB, TATYNKOB PACXO/A KUJKUX
XHUMPEATEHTOB;

* 3aMEHA XMMHACOCOB Ha HACOCHI TPEOGYEMON
IIPOU3BOAUTENBHOCTH,

* 32M€HA Ka0eJIe U pA3bEMOB;

* MOHTA CUCTEMBI O60TrpPEBA HAKOB;

* YCTAHOBKA TEHTAQ;

* PEMOHT CMECUTEIBHOI'O 6aKa,

e cumynanms npouecca I'PIT, HacTporiKa KOHTYPOB,

TAPUPOBKY;

* OOy4EHUE IIEPCOHANIY;
* CONPOBOXJEHHUE PAOOT HA CKBAKIHE.

o mopepuusanuu 6aesep FBRC 100 ARC 6b11
HE CIIOCO6EH OCYMIECTBIIATH ONEPALIMH B JAHHOM
PETHOHE, HO YK€ CETO/THA OH BBIITOHAET 33/Ja49H IO
IIPOBEJICHUIO CIIENU(PUYHBIX ontepaniui B I'PI1.

Cucrema ynpasnenus VisualFrac Ha ceropHs
ABJIAETCSA HANOOJIEE COBPEMEHHON U THOKOM
OTEYECTBEHHOU PA3PA6OTKON U IIO3BOJIAET HE
TOJIBKO BBIBOJUTD YCTAHOBKHU (pr10TOB I'PIT HA
HOBBIM TEXHOJIOIMYECKUH YPOBEHb TOYHOCTH U
ABTOMATHU3UPOBAHHOCTH, HO U BJIBIXATh «<HOBYIO
JKM3Hb> B CTAPOE OOOPYIOBAHUE ITPU KOMIUIEKCHONU
MOJEPHU3ALUU. ©

Pucynox 5 — Yemanoexa Ho8020 nyasma
ynpaenenusn

Pucynox 6 — Yemanoéxa menma
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VisualFrac - cemeficteo NPOFPaMMHO-ANNapaTHeIX CPEACTE ANA YNPARNEHMA NPOUSCCoM NPOBEOEHHA

ren.

PazpaboTaHbl € yMETOM crewrduEE IKCNAYITALMA B persoHax Poccuu:

& MarCusmaneHD NROCTOR uHTepdeRc ynpasnedua He Tpebyer AnuTensHoro Bpemedn Ha obyyenue HOBOMO
NepcoHana.

¢ BmCcoKaA CTeneHbs ABTOMATHMIAUMW NPOUSCCOE — OT  ONEparopa  CMECHTEABHOW  YCTAHOBKHM,
THAPATAUMOHHOR YCTAHOBEKK, MAWMHL XAMBoBaR0K $aHTHYeCHW He TpebyeTcd BMEWATENLCTED @
paboyni NPOUECE NPK NPOBEASHA onepalwm MP.

¢ H3IHavanLHO PYCCKOAIBHHEIA MHTEPDEAC W ACKHYMEHTAUMA, caykba NoAAepHKK

¢  BaioBbie vamepeHua B egrunuax CH (AP onusoHansHo)

VisualFrac - Blender

AETOMATHISCKDE WIDABNEHWE NPHIOTOENEHMEM CAECH NAR NDOBENEHHA ONepauss TP
o 3 IeeRnD NO0ayR NpONaHTa
A0 E-aan Avidviie DOAT I MR EHHE SeMpeifssTon
Frac Do 45 AEHEA NOAFYM CYHE X peaneHTos
ARTOMITIMECHOE FIfALAEHAE BER0grmin (HOLGEpeaHHe yioarn)

W BLNOAHLM (OO0 MHAHNE LABMEHNA] LEHTDOSEHH bIMK HITOCANK
ABTOMATIHUIC IO FITRIRAT HHE MAECETEN I GIRACHRMOITH OT KOHLEFTEHEIAA NPOMIETS

VisualFrac - PumpUnit
YopasneHne 0aMHOHHOR HACOCHON YCTAaHOoBKOA NMBO KOMNABKOOM YETAHOBOH,
P ABTOMATHYSCKOR MOMACPRMAHWE DACKOAA WAK SIANEHWA,
U ABIPHHHOE OTHMOMEHWE NO NPEBLIWEHMID AABNEHHA, B T. 4. NpW CpabaTeiBanMy AaTamka Ha mobok
: YCTAHORKE, 3 TAKME N0 BHELWHWM JaTUAHaM [yeTee, MaHwdonsa),

Houtpons pabouus pemmsos gerratens, KM, H2acoca ewcoRar 4asnsHmun

VisualFrac - HydratationUnit

ASTOMATHHECKDE YNP3BNEHWE NDHIOTORNEHHWEM MUIKOCTH PEIPLIES CHE NETYY
U ABTOMATHHECKAA nogaka FEJIEQ&FB}CI BATENA
Hydrgation
| Umit

Ao 4-x AHHAR ROOIYM MUARHY SHMPDEAreHToR
[ozupoBanve XMMPEAreHTOR ND PACKOAY MAPATALMOHHOH YCTAHOBEKK uak Gnexaepa,

VisualFrac - ChemicalUnit

ARTOMATHUECHOR YNPARASHWE NOAINEH XHMPEATEHTOR M KOMTPONE COCTORHMA XHMPEATEHTOR B CMHEOCTAX

C! I A0 B-me AHHWE NOAIYE HHAKHE XHMPEAreHToB
L —

[o3HpoEIHHE XMMPEAreHTOR N0 PACXOAY MMAPATILMOHHDR YeTaHOoRKY, BAeHARpa MAn NoBOTa BHEWHETD PAcKoADMEns

VisualFrac - DataVan

Nepegaya BaHHBIX YAANEHHBIM NOALIOBITENAM

MNepegaqa pakmMsix B ApYrMe nporpasmmes s obpaborie: FracPro, Meyer.

BuayanuaauMa QaHHbix — rpadure, Tabauws

CHop JaHHbIx OT SONONHATENSHBIX AATYHKOE: AFBNEHHE, YPOBEHb HAAKOCTH M NPOTIAHTS B EMNOCTRY, BHEWHAHA DACXOA0OMED M T.4

KOHTpOAL BCEX YCTAHOBOK
JanKck gaHHbLIX NPOUECCE, BO3MIMHOCTE 3aNWCH GaHHbix OT BOEX YCTAHOBOH B OaMH Gafn
kata
M |

220033, benapycs, r. MuHck, yA. Peibanko, 26 E-mail: info@fidgroup.by
Ten.: +375 17 298 40 81, pakc +375 17 368 30 93 www.fid.by www.fidnov.com
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«HKMVI3-Fpynn» crpemMmurca
pewarb NpooGneMbl KOMNJIEKCHO

NKMZ-Group Strives To Find
Integrated Solutions

Ha sonpocuwt scyprana Bpemsa xonmrooburza»
omeeuaem PP, 1 aaumos, 3amecniunieis
2eHePANBHO20 ()upeicmopa 70 MEeXHOI0ZUAM
OO0 T/ HKM3».

BpeMs KOJXTIOOHHIa»: Pamuirbs PUBKATOBHY,
IIO3HAKOMbTE HAIITKNX YHTaTeseH ¢ <HKM3-
I'pymm.

Pamuas F'aaxumos: <HKM3-I'pynins — 310 rpynmna
KOMITAHUH, BKJIIOYAIOIIAS B CEOS TPEATPUATUSA
Pa3INYHOI HAIPABJIEHHOCTU, HO OObEAMHEHHBIC
OOIIMMH 325a9aMHU IO OCBOEHUIO, SKCILTYaTAIUH,
TEKYIIEMY U KATTUTAJIBHOMY PEMOHTY CKBA>KHH.
OnHMM U3 ITTABHBIX HAIIPABJIECHUI PA6OTHI TPYIIIIBI
ABJIAETCSA MPOEKTUPOBAHME, IPOU3BOJCTBO U
NHXEHEPHO-TEXHOJIOI'MYECKOE COIIPOBOXKACHUE
MOJ3EMHOI'O OOOPYAOBAHMSA, A TAKXKE OOOPYJOBAHUSA
JUIs IIPOBEICHUS TEKYIINX, KAITUTAIBHBIX PEMOHTHBIX
Y U3OJIALMOHHBIX PAOOT. DTO HAIIPABJIEHUE BOT YKE
6oree 12 et yCrenrHo pa3BUuBaACTCS HA OTHOM U3
OpeANpUATUALL rpynnsl — Toprosom gome «<HKM3».
IMponykuusa OO0 «<HKM3-T'py1i» MUPOKO NPUMEHAETCA
PU OCBOEHUH U IKCILTYATAIIUH MECTOPOXKICHUI HE(PTH,
ra3a ¥ ra30KOH/ICHCATa B Poccuy, cTpaHax OIMKHETO U
JAJIBHETO 3apy6exba. CIEAYIONINE, HO HE MEHEE BAJKHBIE
HAIIPABJICHUA 3aHUMAIOTCSA Pa3pabOTKON, TPOU3BOACTBOM
U ITIOCTABKOH OOOPYJOBAHUA JIS1 HE(PTETA30BOI'O CEPBUCA
— n1epPOPAUOHHBIX CUCTEM, TEPMOHU30IUPOBAHHBIX
JIM(PTOBBIX TPYO (IPUMEHAIOTCA B PETUOHAX C
BEYHOMEPSJIBIMH ITOPOIAMU, 4 TAKXKE B TEXHOIOTUAX
Pa3pabOTKU BBICOKOBA3KHUX HEPTEIT), CIIELITEXHUKN U
MarvCTPaIbHBIX HACOCOB.

BK: IIoHATHO, 94TO BbI, 3aHUMAA JOIKHOCTD
3aMECTHTEIA T€HEPATBHOI'O JTHPEKTOPA IO
TE€XHOJIOTHM, HE MOXKeTe He OBITh B Kypce BCeH
HOMEHKJIATYPBI IPpOoAyKIHH. HO BCe ke, KaKoBa
0061aCcTh BalllnX OCHOBHBIX HH KEHEPHBIX
HHTEPECOB?

P.I'.: BbI aGCOJIIOTHO IPABB], 3aHUMASICh
HETIOCPEACTBEHHO HATIPABIECHUEM ITOJ3EMHOT'O
060pPYIOBAHMNS, 51 3HAIO HE TOJIBKO ITAPAMETPEI
BBIITYCKAEMOI'O OO0PYAOBAHNA X KOMIIOHOBOK,

HO Y IPUHUMAIO HETTOCPEACTBEHHOE YIACTHE B
MOZIEPHHU3ALIH CYIIECTBYIOMETO U MPOEKTUPOBAHUN
HOBOTI'O OOOPYIOBAHMS, [IPU 3TOM Pa3pabOTKA HOBOI'O
060PYIOBAHMS JJ1s1 MEHS KAK MH)XXEHEPA Hauboiee
UHTEPECHA.

BK: BbI yIHOMSHYJIH O0OPYAOBaAHUE JIJISI

MHOrocragumHoro I'PI1. DTa TeXHOIOTru A
HaxoauTcsa B (hoKyce HAIETo >KypHAaJIa.
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R. Galimouv, Deputy
Director for technology
at NKMZ-Group LLC
gives interview for Coiled
Tubing Times journal.

Coiled Tubing Times:
Ramil Rivkatovich,
let’s get our readers
acquainted with NKMZ-
Group.

Ramil Galimov:
NKMZ-Group is a group of
companies that includes
different enterprises that
perform the same tasks for
well stimulation, production
and workover operations. One of the priority areas in our
company is job planning, manufacturing and engineering
support of downhole tools as well as equipment for
workover and isolation operations. This area has been
successfully developing for more than 12 years at one of
the group enterprises — Trade House NKMZ. NKMZ Group
LLC tools are widely used for stimulation and operation of
oil, gas and gas condensate fields in near and far-abroad
countries. The other important areas are development,
manufacturing and delivery of oil and gas service
equipment — perforation systems (for use in permafrost
rock regions and in high-viscous oil fields development),
special-purpose machinery and main line pumps.

CTT: Since you are Deputy Director for technology,
you are supposed to know all range of products. But
what are you major engineering interests?

R.G.: You are absolutely right, since my area is downhole
tools, aside from knowing equipment and assemblies’
parameters I personally participate in upgrading existing
equipment and designing of new tools that are of the
utmost interest to me.

CTT: You mentioned equipment for multistage
fracturing. Our journal is focused on this precise
technology. Could you tell more about NKMZ-Group
best practices in this technology?

R.G.: NKMZ-Group has been manufacturing equipment
for interval and selective fracturing under one trade
mark Fractech™, for many years. Some of our engineering
solutions applied in our tools are unique. Recently we
set the goal to manufacture the full range of equipment
for multistage fracturing. After examining oil and gas
companies’ demands for multistage fracturing equipment
and technology including that using coiled tubing, we
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Pacckaskure, HOXKAJIYHCTA, 0 HapadoTkax <HKM3- started to develop several assemblies. At present time we 2
I'pyni» B JAHHOI 00GJIACTH. are in the process of the last factory tests, in the nearest &
P.I.: HKM3-I'pynm» y2Ke MHOTO JIET IPOU3BOJUT future we are planning to conduct well operations using -
060pYIOBAHUE, OOBETUHEHHOE TOPIOBOU MAPKOH two technologies out of five. I won't go more in detail O
Fractech™, 111 IpOBEAEHUS UHTEPBAJIBHOIO U and describe these technologies until we get real hands- &8
cenexktuBHOTO I'PIT, 1 HEKOTOPBIE MHXKEHEPHBIE PeleHus,  on results of conducting multistage fracturing. Though
NIPHUMEHEHHBIE B HAIIEHM MPOAYKIIUH, YHUKAIbHBL I'would note that some tools were designed to close
C HEJTaBHET'O BPEMEHH MBI PENTHIA OCBOUTD required intervals

BBIITYCK IIOJIHOT'O KOMIIJIEKCA OOOPYAOBAHUSA /1A and conduct re-
poBeAcHUsI MHOrocTaauiHoro I'PIT. Mzyuus «HKM3-Tpynn» y>xe fracturing that
MOTPEOHOCTU HE(PTETA30BbIX KOMITAHUA B MHOrO ieT NPOU3BOANT arouses great
OOOPYJOBAHNN U TEXHOJIOTHAX JJIs1 IPOBEJCHUS o6 opyaoBaHwe, interest in customer

MTPIT, B TOM 4MCIIE C TPUMEHEHHUEM KOITIOOMHI 4, companies. I think

obbeanHEHHOEe TOProBomn

MBI IIPHUCTYIIUIIA K paSpa6OTKCUHCCKOIII>KI/IX Ma pKOI7I Fractech™, ans that by the time of
KOMITOHOBOK. Ha CErOAHANTHNN IEHb BEIyTCSA the next conference
3AKJIIOUYUTEIIBHBIE 3ABOACKHUE UCTIBITAHUS, | preleiEfElilab] A1 Ep sl sA il “Coiled tubing

U B OJIMDKANIIEE BPEMS MBI ITITAHUPYEM v cenekTmsHoro Pr1, n technologies,
MPOBECTH PAGOTHI HA CKBAKUHAX IO JIBYM HEKOTOPbIE NHXEHEPHbIE fracturing and well
U3 ISITH IPOCKTHUPYEMBIX TEXHOIOr U He pEeLeHns, NpPUMEHEHHbIE workover” we will be
OyZy BAaBaTHCA B ITOAPOOHOCTH U IMIUPOKO B HaLLEn n poaykumn, experienced enough
PACKPBIBATH JAHHBIC TEXHOJIOI'UH, IIOKA HE YHUKaJIbHbI. to present a report.

TOJIYYUM PEATIBHBIX PE3YIIBTATOB IIPOBEICHHNA
MHOrocTaguHoro I'PI1 B CKBa’)KMHE, HO OTMEWY,

NKMZ-Group has been

; . CTIT: How do you
manufacturing equipment

YTO YaCTh OOOPYIOBAHUSA TPOEKTHUPOBAIACH C : ! come up with the
YIETOM OBECTICUCHHSA 3AKPBITHA HEOBXOIMMBIX for inte rval and selective ideas of creating
WHTEPBAJIOB U ITPOBEACHNS pedpaKa, 4To Ha fracturing under one certain equipment
CErOIHSAIIHUI IEHb BBI3bIBAET BCE GOJIBIIHIT trade mark Fractech™, for for multistage
MHTEPEC Y KOMIAHUMN-3AKA349NKOB. [lyMaio, } many years. Some of our fracturing? }

engineering solutions applied
in our tools are unique.

WV 4
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4TO K CJIEAYIOMIEN KOH(DEPEHITUU
«Kosrrto6UHTOBBIE TEXHOJIOTHH, T'PIT,
BHYTPUCKBAXKUHHBIE PAOOTH> y HAC
OyZET OnpeAeIEHHAs HAPAOOTKA 1O
060PYIOBAHUIO, M BITOJTHE BO3MOKHO,
YTO MBbI BBICTYIIMM C JOKJIAJOM.

BK: Kak IpUXOJAT HAEH
CO3JaHMA T€X NJIH HHBIX
BUOB O0OPYAOBAHHUS JIJIsL
MHOTrocragumHoro I'PIT?

P.I.: OcHOBaHUEM 17151 Pa3PA0OTKHU
TOT'O MJIX THOT'O O6OPYIOBAHMA,
U 3TO OTHOCHUTCS HE TOJIBKO K
MHorocraauuHomy I'PIT, apngerca
3aMPOC OT KOMIAHUH, B KOTOPOM
YKa3bIBAIOTCA TPEOOBAHUA U
(PYHKITMOHAJIBHOCTD, IPEIbABIIAEMBIE
K 060pynoBaHuIo. Paborty
NPOAOJDKAET AUAJIOT CIIELTUAIUCTOB
HaIIEe KOMITAHUY X KOMITAHUH
3AKA34YHK4, 4 TAKXKE AHATINU3 PBIHKA
Ha HANOO0JIe€ BOCTPEOOBAHHOE
060pyIOBaHHE. B KaueCcTBe IpuMepa
MOYKHO IIPHUBECTU OCBOEHUE
KOMITOHOBOK JIJI1 MHOT'OCTAJUAHOTO
I'PIT. Janee onnpenersaoTcs
CPOKH U TANBI — OT Pa3padOTKHU
KOHCTPYKTOPCKOM JJOKYMEHTAIIUH
JIO IMTOJTHOMACIITA0OHBIX UCITBITAHUI B
CKBAKMHE. BO3BPaIasack K BOIIPOCY
muorocraguiHoro I'PIT, xouy
OTMETUTD, YTO CIIENTUATTUCTAMHU KOMITAHUH HAKOIJIEH
OOBIION OIBIT B IPOEKTUPOBAHNUU U IIPOUBOJICTBE
obopynosanus a1 nposejenus I'PIT. C 6araxxom
TAKOT'O OIBITA M C IPUMEHEHHUEM ITPOTPAMM
WH>KEHEPHOT'O AHAJIM3A IIPU IIPOEKTUPOBAHUHN MBI MOKEM
AHAJIM3UPOBATD U IPOIHO3UPOBATD, KAK OyJIET CEOs
BECTH OOOPYAOBAHME JIJIs1 MHOTOCTaAuHHOro I'PIT mtroc
3aBOJICKHE UCIIBITAHUA IIPOTOTUIIOB HA UCTIBITATEIbHOM
CTEH/IE, HO BCE 3TU PE3YIBTATDIL, KOHEYHO, OTHOCHUTEIbHBI,
XOTSA U MAKCUMAJIbHO NTPHUOIMKEHBL. PeabHyIo
PaboTOCIOCOOHOCTD OOOPYAOBAHUS MOKHO YBUIECTh
TOJIBKO IIPH PA60TE B CKBAKMHE, K TOMY KE HEJIb35
3a0bIBATD, YTO HA PA3JIMYHBIX MECTOPOXKACHUAX YCIIOBUSA
KCIUIYATALAN OTIUYAIOTCA.

BK: Kakue KOMIIaHHH, €CJIM HE CEKpeET, Bamnu
OCHOBHBI€E 3AKA3YHKH?

P.I'.: JIbBUHYIO [JOJTIO IIOCTABOK BBIITYCKAEMOI'O HAMU
060pPYyIOBAHHS 3aHUMAET POCCHS. DTO TAKME KOMITAHUH,
KaK «a3mpomy, JIYKOMIT», <HOBATEK>, <PocHedTh»,
«Pyccned 1oy, «CypryrHedreras» u ap. Takxke eCTb
OIBIT MHOT'OJIETHET'O COTPYAHUYECTBA C KOMIIAHUAMU
OJIMIKHETO 32PYy6eXbs, 4 UMEHHO ¢ KazaxcTaHoM 1
Benapychlo, M3 TaJIbHETO 3aPYyOEXKbs MOKHO HA3BATh
Benecyany u Cepbuto.

BK: A KOHKYpeHTBI Balei KOMIIAaHHH B
OCHOBHOM POCCHFICKHE HJIH 3aPyOe KHbIE?

P.I.: TyT MHE XO4YETCSI BCIOMHUTB TEOPUIO
OTHOCHUTEIBHOCTH ATTbOepTa DUHIITEHHA, TIOCKOIBKY
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CneumanuctamMmm KoMnaHum
HakoreH 6onbLon onbIT

B MPOEKTUPOBaHUN U
NpPon3BOACTBE 00OPYAOBaAHUS
ansa nposepeHus PI1.

Our professionals are truly
experienced with design and
manufacturing of fracturing
equipment.

R.G.: The base for the process of
development of certain equipment
is as follows: customer request
provided with requirements for
equipment performance. This
relates not only to multistage
fracturing. Then, our specialists
communicate with customer and
conduct market analysis for the
most popular equipment. As an
example I would take assemblies
for multistage fracturing. Then,
time limits and operation stages are
determined — from development of design documentation
up to pilot testing in the field. Turning back to multistage
fracturing I would like to point out that our professionals
are truly experienced with design and manufacturing of
fracturing equipment. With so great experience, factory
testing of prototypes and engineering analysis program
used for design, we can analyze and make forecasts on
performance of equipment. However, all this results are
relatively effective though they are close to the real results.
True working efficiency may be represented only during
well operation. In addition, we should remember that
different fields exhibit different operation conditions.

CTT: What companies are your major customers, if
you don't mind me asking?

R.G.: Vast majority of our tools are used in Russia.
This is Gazprom, Lukoil, Novatek, Rosneft, Russneft,
Surgutneftegaz and other companies. Also we have
experience of a long-term cooperation with companies
from post-Soviet countries, Kazakhstan and Belarus. Far-
abroad countries include Venezuela and Serbia.

CTT: Are you competitors mostly Russian or from
abroad countries?

R.G.: It is hard to answer this question so I would like
to recall the Einstein's relativity theory. I won't name that
companies but I can say that companies compete in every
segment. For example, gas wells are mostly serviced by
foreign companies. As for production equipment and
rapidly developing technology of multistage fracturing —



HedTe- 1 rasogoObiBatoLLme KOMMNaHUM
3a4aCTyIO OPUEHTUPYIOTCA Ha BHEAPEeHue

H4 3TOT BOIIPOC HEJIb35 these tasks are performed
JaTh OJHO3HAYHbINA 3a py6e>KH bJX, a HE OTe4eCTBEHHbIX mostly by Russian
otseT. He 6y1y Ha3BIBATD TeXHoNnornm, ogHako B psae cny4aes companies.

ycrelwHoe pelleHne npobnem saenseTcs
pe3ynsTaToM COBMECTHOM paboThbl

KOMIIAHHUH, CKAKY JTHIIIb,
YTO B KAXKJJOM CETMEHTE

EQUIPMENT

CTT: Russian

€CTb KOHKYPHPYIOTTHE OTEYECTBEHHBIX KOMMaHU — Pa3paboTUNKOB  EEE e itnIS:
KoMmanuu. K mpumepy, 00opyaoBaHUS 1 HE(TErasoBbIX KOMMAHAA — LTSI L
€CJIM TOBOPUTD O TA30BBIX 3aKa34MKoB 3TOro 0bopyaoBaHMS. substitution - does it
CKBA’KMHAX, TO 3/1€Ch . . help the equipment
IIPEUMYIECTBEHHO Oil and gas companies are focused on manufacturing
3apyGesKHbIE the introduction of foreign technologies segment develop?
[IPOU3BOIUTENIH, A rather than Russian ones. However, in some R.G.: Galimov:
€CIIM PAaCCMATPUBATD cases problems are successfully solved by Sanctions introduction
0GOPYAOBAHME IS cooperation of Russian oil and gas equipment [EESEISIESTIS g nlelen?
SKCTITYaTaI[|H CKBAKIH manufacturers and customer companies. substitution program
HEPTAHBIX MECTOPOXKACHUI encouraged Russian

U PA3BUBAIOIIYIOCA CENYAC
Y HAC TEXHOJIOTUIO MHOTOCTaAuHHOTO I'PIT, TO 31€Ch
OOMNBIIEN YaCTHIO IPUCYTCTBYIOT POCCUICKUE KOMITAHUH.

BK: IloMoOraer i pa3BHTHIO CETMEHTA
IIPOU3BOACTBA OOOPY/TOBAHHU A JIJISA
MHOTOCTAZHHMHOrO I'PII B3ATHIN POCCHUHMCKHUM
IIPABHTEIbCTBOM KypPC HAa HMIIOpTO3aMelleHue?

P.I.: BBejieHME CAHKIIHUI U, KaK CJIC/ICTBUE,
3aIyCK IPOrPAMMBI UMIIOPTO3AMEIEHHA AAJIA
JONIOJTHUTENBHBIA UMITYJIbC PA3BUTHIO OTEYECTBEHHBIX
TEXHOJIOIU Y TTO3BOJININ POCCUMCKUM KOMITAHUAM
PaCIUPUTD JIMHEUKY BBIITYCKA€MOM ITPOAYKLUH. C
YBEPEHHOCTBIO MOT'Y CKa3aTh, 4TO OO0 «HKM3-I'pymn» k
BOIIPOCY UMITIOPTO3AMEMIEHH A OTHECIOCH HE (POPMATIBHO,
4 C IIOJIHOM CEPbE3HOCTBIO U OTBETCTBEHHOCTBIO,
MNPOABUTAACH K IOCTABJIEHHBIM LIEJISAM.

BK: 9T0, 10 BaimneMmy MHEHHIO, HYKHO
JIJIA TOT'O, YTOOBI OT€IE€CTBEHHBIE KOMIIAHHH —
IIPOU3BOAHUTETH OOOPYAOBAHMA NI
BBICOKOTEXHOJIOTHYHOT'O He(hTerazoBoro ceppuca
HHTEHCHBHO Pa3BHBAJIHNCD?

P.I'.: /l yBepeH B TOM, YTO HAIIIXM KOMIIAHUU OY1yT
passBuBarbCa. Ho pazsuTue, pazpaboTka
HOBBIX BUJIOB OOOPYIOBAHUA
HEBO3MOKHBI O€3 TECHOTI'O
B3aMMOJIENICTBUA C KOMITAHUSAMHU-
HEJPOIOAB30BATEIAMU. C UX
CTOPOHBI TAKXKE JIOJKEH HPOABIATHCS
unTepec. Hedre- v razogo0sisBaromue
KOMITAHUH 339ACTYIO OPUEHTUPYIOTCS
H4 BHEJPEHHE 3APYOCIKHBIX, 4 HE
OTEYECTBEHHBIX TEXHOJIOIUH, OTHAKO
B PAJZIE CIy44€B YCIIEMTHOE PENIEHNE
NpOOGIEM ABJIAETCA PEYIBTATOM
COBMECTHOI pabOTHI OTEYECTBEHHBIX
KOMITAHUI — Pa3pabOTYUKOB
060PYIOBAHHS U HE(PTETA30BbIX
KOMITAHUI — 34K4A3YHMKOB 3TOT'O
060pYyIOBAHYSL.

BK: Hepeako IpuXOgJuTCA
CJABIIIATH OT IIPEICTABHTEICH
HedTerazocepBUCHBIX KOMITAHHHI,
9T0, J€CKATh, €CTh O4€Hb XOPOIIIHE

technology development
and enabled enhancement of product lines. I'm sure that
NKMZ-Group LLC takes import substitution seriously and
with full responsibility as we reach goals that were set.

CTT: What do you think should Russian
manufacturers of high-tech oil and gas service do to
develop rapidly?

R.G.:I'm sure that Russian companies will develop. But
development of new equipment is impossible without
close cooperation with license holders. Often, oil and gas
companies are focused on the introduction of foreign
technologies rather than Russian ones. However, in some
cases problems are successfully solved by cooperation of
Russian oil and gas equipment manufacturers and customer
companies.

CTT: Oil and gas service companies’
representatives often claim that there are some
good examples of Russian equipment and/or tools
but there is no Russian company that can offer the
full range of equipment. Unlike, for example, Baker
Hughes. Is NKMZ-Group focused on development of
equipment product lines?
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OTAC/IBHBIC BHABI OT€CYE€CTBCHHOI'O 06opy,uonaﬂn;1
H/HJIH HHCTPYMEHTA, HO IIOJIHYIO HOMEHK/IATYPY
000OPYTOBAHMA IJIA TEX HJIH HHBIX PA6OT PEIKO
KaKas KOMIIAHHA MOZKeT IIPeJJIOKHUTh. B oTnmune
oT, Hanpumep, Baker Hughes. Hanesiena iu
HKM3-T'pynir» Ha pa3pad0TKy HMEHHO JHHEEK
0GopymoBaHUA?

P.I.: HKM3-I'pynmn» 3aHUMAETCS Pa3pPabOTKO],
H3TOTOBJICHHUEM M ITOCTABKOM HE COANHWUYHBIX
BUJIOB OGOPYIOBAHUSL. MBI CTAPAEMCS TIOJTHOCTBIO
JIOKAJTU30BATD BCIO TEXHOJIOTHIO: BCE OOOPY/IOBAHUE,
BXOJISIIIIEE B COCTAB JIAHHOM TEXHOJIOTH, BECh
HEOOXOIUMBIA HHCTPYMEHT, BCE HHKEHEPHO-
TEXHOJIOTHYECKOE COIIPOBOXKAECHHUE. MBI CTPEMUMCS
penarh MpoGIeMbl KOMIUIEKCHO.

BK: Hamra 6eceja IpOHUCXOAHUT B IIPOIECCe
17-¥1 MeXJyHAPOSHOH HAYyIHO-IIPAKTHIECKOH
koH(epeHnu <KOITIOOGUHIOBBIE TEXHOJIOTHH,
I'PII, BHYyTPHCKBa:KHHHEIE PA0OTHI>. BBI BiepBEIE
ABJIAETECH YIACTHHKOM 3TOT'O
€XKE€TrOJHOI'O0 MEPONIPHUATHA?

P.I.: [1a, Briepsble. Ho, Aymaio, He B
HOCIENHUN Pa3. 3AECH 1 BCTPETHUIICA C
NPEACTABUTENAMU PAA KOMIIAHUH, C
KOTOPBIMHU JABHO IJIAHHUPOBAJI BBIATH
Ha KOHTAKT, HO I10 PAAY NIPHUYWH HE
MOJIY4aJIOCh 3TO OCYILLIECTBUTD. Y2KE CENYAC
MOT'y CKa34Tb, 4YTO IIPOTPAMMA OYEHDb
WHTEPECHAA IUTIOC OTIIUYHASA TUIOMAIKA
JUIA JUCKYCCHUI 1 MHOT'O MHTEPECHBIX
JIIOJIEN, C KOTOPBIMU MOYKHO O6CYAUTD
Pa3HBbIE IPAKTUYECKHE BOIIPOCHL BaskHYIO
MHMOPMAITUIO MOKHO ITOJTyYUTh HE TOJIBKO U3
O(UIUATBHBIX JOKJIAJIOB, HO U B KyJTyapax OOIIeHUE
HUJIET OYEHDb MHTEHCUBHOE U IIOAOTBOPHOE.

BK: HaToaxknyna 1u Bac muH@OpMATHU A, KOTOPYIO
BbI HOYEPITHYIH HA KOH(bepEHITHH, HA HOBHIE
uaen?

P.I.: Ha ;aHHBIN MOMEHT, I10 TEM TEXHOJIOT UM,
KOTOPBIE O3ByYHUBAJIMCD B JOKJIAZAX, Y HAC YKE €CTh
HApaObOTKH: UTO-TO B PAMKAX OIIBITHO-TIPOMBICJIOBBIX
UCIIBITAHUH, YTO-TO B IIPOLIECCE PA3PAOOTKU. MBI ceriuac
BEZIEM PAO0OTHI IO OAOOPY CKBAXKUH-KAHIUJATOB JIJI
IIPOBEJEHUS CKBAKMHHBIX UCITBITAHUN CO3/IAHHOT'O
HaMH OOOPYAOBAHUS 10 OHOM U3 IIPOI'PECCUBHBIX
TEXHOJIOI'HUI, O KOTOPOH JJOKJIA/1bIBAJIOCh C TPUOYHBI
KOH(pepeHLIMU. Yero-To IBHO HOBOT'O f 371€Ch [IOKA HE
YCJIBIIIAJI, HO 3aBTPA IIPOrPAMMa IIPOJOLKUTCS, 4 IO
BO3BPAILCHUHU 51 COOMPAIOCH €UIE PA3 BHUMATEIBHO
IIOCMOTPETBD BCE NPE3CHTALIH JOK/IAJOB KOH(pEpEHIINHN
1o reMatuxke MI'PIT.

BK: Ilomoraer iu Bam B paGoTe HAlI >KypHAIT?

P.I'.: [Tpu IOMCKE HY>KHOM MH(POPMALIUU B CETU
HHTEpHET 51 HEOAHOKPATHO BBIXOJUJI IMEHHO Ha
CTAThH Bamero ;xypHasa, TaK 4TO C yBEPEHHOCTBIO MOL'Y
CKa3aTb, 9To JIA.

BK: Baiu no>kejJ1aHus KOJLJIEraM —
NIPEJCTABHUTEIAM POCCUHICKUX KOMIIAHUH
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Mpu nomncke Hy>kHOW
MHpopMaLnm B ceTn
NHTepHeT 1 HeogHOKpPaTHO
BbIXOAMT UMEHHO Ha CTaTb
Bawuero xypHana.

While surfing the Internet
| often find articles of your
journal.

R.G.: NKMZ-Group develops, manufactures and
delivers the whole range of technology equipment
rather than single tools. We try to cover all technology
aspects: all equipment of this technology, all required
tools and all engineering support. We try to find
integrated solutions.

CTT: Our interview takes place in terms of
the 17" International Scientific and Practical
Coiled Tubing, Hydraulic Fracturing and Well
Intervention Conference. Is this your first
participation in this annuall event?

R.G.: Yes. But I think this is not the last time. Here I
met some companies representatives whom I wanted
to contact long ago but I couldn't make it back then for
some reasons. Now I can say that the program is very
interesting. Moreover, this event is a great platform
for discussions; there are lots of interesting people to
talk to about different practical issues. The important
information can be obtained not only from official
reports. The informal
communication is also very
interesting and effective.

CTT: Was this
information useful for
generating new ideas?

R.G.: At present time, we
conduct some preliminary
work on those technologies



— IIPOU3BOTUTEICH OOOPYTOBAHUS JI/I5A
BBICOKOTEXHOJIOTHIHOI'O He(PTEra3oBoro cCeEpBuca.
P.I.: Pa3BuTHA U €€ PA3 PA3BUTHUSL: BEIb 1151
JII0601 KOMIOAHUHU-ITPOU3BOJIUTEIIS ITIABHOE, HA MO
B3IVISI/], — 9TO BOCTPEHOBAHHOCTD BBIITYCKAEMOI'O
060pPYIOBAHUS, YTO, B CBOIO OYEPE/]b, OOECTIEUNBACTCS
Pa3BUTHEM CAMOT'O OOOPYAOBAHH S, OOECIIEYUBAIONIETO
COBPEMEHHBIE U ITPOTPECCUBHBIE TEXHOIOTUH
SKCIITYATAITH L

Bena 6eceny I'axnHa Bysrpika, <BpeMs KOJITIOOHHIA>

HAIITA CITPABKA

O611ECTBO C OTPAHUYEHHOI OTBETCTBEHHOCTHIO «<HKM3-

I'pynm» (panee OOO «HedTeKaMCKUIA MAITMHOCTPOUTEIbHbBIA
3aBOJ») OCHOBAHO B 2002 rogy Ha MPOMU3BOACTBEHHOI

6ase «HedrekaMCcKOro 3aBoza 6ypoBOro MHCTPYMEHTA»,
IMOCTPOEHHOTO B 1986 rof1y, v 3aHUMAETCsI Pa3pabOTKON U
IIPOM3BOACTBOM O60PYAOBAHMS JIJIs IPEAIIPHUATAI HEPTEra30BOMU
IPOMBIIIJIEHHOCTH.

OpHuM U3 HanpasjaeHu pa6oTsel OO0 «<HKM3-T'pymi» ABiIsgeTcs
Pa3paboTKa M TPOU3BOACTBO NAKEPHO-AIKOPHOI'O O60PY/IOBAHMH,
CKBAKMHHOM OCHACTKH, IBYXIAKEPHBIX U MHOI'OIIAKEPHBIX
KOMIIOHOBOK THITa KOYC, OTBEYaIOmMNX COBPEMEHHBIM
TPEOOBAHUSAM SKCILIYATAIIUH, 4 TAKXKE KOMIIIEKCOB OOOPY/JOBAHUS,
06€ECIEUYNBAIOMNX MPOBEJIEHUE BCEX TEXHONOTMYECKUX

OIlEPALMH B IIPOIECCE IKCIUTYATALIAN CKBA’KMH U ABTOMATUYECKOE
MEPEKPHITHE CTBOJIA CKBAKMHBI KJIIATIAHOM-OTCEKATEJIEM B CITY4aAX
HAPYIIEHU PEXUMA PA6OTHI CKBAXKUHBI.

VHUKABHAS, COBDEMEHHAS 1 MOITHAS IIPOMU3BO/ICTBEHHAS

6432, UCIIOIb30BAHNE HOBEUINMNX TEXHOIOT U U MATEPUATIOB,
TIOJTHBII, HE3ABUCHUMBII ITUKJI IIPOMU3BO/CTBA JAET BOZMOKHOCTD
U3IOTABINUBATH IAKEPHO-IKOPHOE OOOPYIOBAHUE HA yPOBHE
JIYYIINX MHPOBBIX OOPA31I0B IPU KOHKYPEHTHBIX HA PBIHKE IIEHAX.

Oco60€ BHUMAHUE MPEATIPUITUEM YICISCTCSI KAYECTBY
BBIITYCKaeMO¥ MpoyKiuu. B 2006 rozy Ha 3aBojie 6bUIA BHEIPEHA
CHCTEMA MEHE/IPKMEHTA KA4YECTBA NPEAIPUATHS MEXIYHAPOAHOTO
cranzgapTa ISO 9001:2000. B 2015 roay yCIEMHO IIPOBEAEH
TPETHUH PECEPTUPUKALUOHHBINA ayAuT-anrperi rno ISO 9001:2008
(Cepruduxart NeRU228317Q-A).

«HKMS3-T'pynin» Ha CErogHAMHUN IEHb €ITMHCTBEHHBIN
MIPOM3BOANTENDb B Poccyu, momyauBmmii muneH3uio Nel1D1-0068
Ha [IPABO HAHOCUTH MOHOT'PAMMY Ha IIPOJAYKIINIO, OTBEYAIONLYIO
TpeboBaHuaM crienudpukanuu API 11D1 (TTakepbl U IPOOKU
MOCTOBBIE) JIJISl yPOBHEM BAJIU/IAI[UH ITAKEPOB O V6 1 V5 1
ceptudukrar o perucrpanuu CMK cornacHo Tpe6osanusam API Q1
Ha [IPOEKTUPOBAHUE, IPOU3BOACTBO U IOCTABKY ITAKEPOB, IKOPEH
JUIL HE(PTSAHOM U IAa30BOM IPOMBIIIJIEHHOCTH OT AMEPUKAHCKOTO
HePTAHOTO UHCTUTYTA APL

Breinyckaemast IpoyKIMs 3aBO/1a CEPTUMUIIMPOBAHA U UMEET
Pa3pemmnTENbHBIE JOKYMEHTHI PeIEPaIbHOU CIYKOBI IO
3IKOJIOT'MYECKOMY, TEXHOJIOIMYECKOMY U AaTOMHOMY HaJI30DY.

described in the reports: some of

it is at the stage of pilot testing,
some — at the stage of engineering
design. Now we select wells for pilot
testing of our equipment for one of
the cutting-edge technologies that
was described at the conference.
There wasn't anything brand new
yet but there's still a day ahead.
After coming back I'm going

to investigate thoroughly all
presentations of the conference on
multistage fracturing,

CTT: Do you find our journal
useful for your work?

R.G.: While surfing the Internet I
often find articles of your journal,
so I can certainly say — YES.

CTT: Do you have any wishes to your colleges
- representatives of Russian manufacturers of
high-tech oil and gas service equipment?

R.G.: I wish them development: in my opinion, the
most crucial thing for any manufacturer is a demand
for equipment that is provided by development of
equipment for modern and advanced technologies.

Interviewer — Halina Bulyka, Coiled Tubing Times

OUR REFERENCE

NKMZ — Group Limited Liability Company (previously
Neftekamsk Machinery Plant LLC) was established in 2002
at the production facilities of the Neftekamsk Drilling Tools
Plant built in 1986 and its business is development and
production of equipment for enterprises in the oil and gas
industry.

One of the activities pursued by NKMZ-Group LLC in its
operations is development and production of packer and
anchor equipment, well accessories, double packer and
multi-packer set-ups of KOUS type, which meet up-to-date
service requirements, as well as Kits of equipment which
enables performance of all the process operations during the
well operation and automatic closure of the well bore using

a shutoff valve if there is a disruption of the well’s operating
mode.

Unique, state-of-the-art and powerful production facilities,
use of the newest technologies and materials, complete,
independent production cycle make it possible to
manufacture parker and anchor equipment at the level of the
world’s best products at competitive prices in the market.

The special focus of our Company is on the quality of the
products we make. During 2006, the Plant put in place the
enterprise quality management system per ISO 9001:2000
International Standard (Certificate No. 199156). During
2012, recertification-audit upgrade was conducted per ISO
9001:2008.

The company was the first to obtain License No.11D1-0068
entitling us to put the monogram on the products compliant
with the requirements of the API 11D1 specification for
packer validation levels V6 and V5, and the Certificate

of Registration of the Quality Management System in
compliance with the API Q1 requirements for design,
manufacture and supply of packers and anchors for the oil
and gas industry issued by the American Petroleum Institute
(APD).

The products which the Plant manufactures have been
certified and have the authorizing documents issued by
the Federal Service for Environmental, Technological and
Nuclear Supervision.
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Du3uKo-mexnHuuecKue OCHOBb!L

U 0COOeHHOCIU NPOPBLIEHBLX
WAXTMHO-CKEANCUHHBLX MEXHONOZULL
000bIUU MPYOHOUIBIEKACMOU

nHegpmu u noevliuenusn KHH

A.B. WIBIOUIA, 1. T. H., ipOd., B.SI. AGAHACBEB, 1. 3. H., mipod., B.JO. JUHHHUK, 1. 3. H., ipod., B.B. LIEPCTKHUH, K. T. H., 1011., PI'BOY

BIIO JToCyaapCTBEHHBIH YHHBEPCHTET yIpaBiaeHHs»; A.B. KOPYAK, x. 1. H., ipod., M.I. PAXYTHH, . T. H., ipod., TOPHBI HHCTHUTYT

HHUTY MHUCuC; A.A. KABEPHH, k. T. H., OAO <HK «PocHedTH>

IlepcrekTUBBI JOObIYM HEPTU B Poccuny, Kak
MU3BECTHO, BO MHOT'OM CBS3BIBAIOT CO CTAOMIU3ALIUEH
U JA/IbHENIINM PAa3BUTHEM HE(PTENOOBIYN B
3anagHoit CUOHUPHU ITyTEM BOBJIEUEHUS B PA3PAOOTKY
TAK HA3BIBAEMBIX TPYTHOU3BIEKAEMBIX 3aI1ACOB
(TpHU3) 1 mpexe BCETO € AOOBIYEN HEPTU U3
CJIAHIIEBBIX 32JICKEN 6AKEHOBCKOM CBUTHI TOPHBIX
HOPOJ, ¥ CO3/IAaHUEM TAK HA3bIBAEMBIX IIPOPBIBHBIX
TEXHONOIuH [1]. IlepCcrieKTUBHBIE MUPOBBIE 3AI1ACHI
YIJIEBOAOPOAOB BO MHOI'OM CBSI3BIBAIOT TAKXKE C
BBICOKOBA3KOH TSXKEJION HEPTHIO. [10 pa3BelaHHbIM
3amacam Tskenorn netu Poccus 3aHnmaer
TPEThE MECTO B MUpe nociie Kanaasl u Benecyansl.
Poccurickue 3ammachl TAXKEIOH BBICOKOBA3KOM HEPTHU
OIIEHUBAIOTCS B 6—7 MIIPA T, 71,4% OT 06111ero o6'bema
3aJI€KEN HAXOAATCA B BONTO-YpasibCKOM U 32114/ THO-
CHU6UPCKOM HE(PTETA30HOCHBIX PETMOHAX. [Ipr 3TOM
B IIpUBOJIKCKOM 1 YPA/IbCKOM PETMOHAX COAECPIKUTCA
60,4% OT OBIEPOCCUMCKUX 3ATTACOB TSKENBIX U 70,8%
BA3KUX HE(PTEN. MECTOPOXKAECHUSA TAXKEION HEPTH
HarieHsl B Tarapcrane, ViMypTuy, bamkopToCTaHe,
Camapckoii u IlepMmckort o6mactsax. OJHAKO 1
JIOOBIYM HETPAJUIIMOHHBIX PECYPCOB TPEOYIOTCS
OOJBIINE UHBECTULIMH U, YTO EIIIE€ BAXKHEE,
pa3paboTKa U BHEAPEHUE HOBBIX OTEYECTBEHHBIX
TEXHOJIOTMH, O6ECTIEYNBAIONUX KAPAUHAIBHOE
MOBBIIIEHUE CTENIEHH U ITOJIHOTBI U3BJIEYEHUA HEPTU
(KHMH), cHU>KEeHME SHEPIOEMKOCTU U U3IEPKEK
Ha JOOBIYY TSXKEJI0N HE(PTU IIPU MAKCUMAJIBHOM
HCIIOJIb30BAHUN OTEYECTBEHHOTO OIBITA,
TEXHOJIOI'UI U OOOPYAOBAHMS.

HcuepriaHue NPOMBIIUIEHHBIX 3411ACOB
TPAJAUIIUOHHONA HE(PTH B OCHOBHBIX
HedTenoObIBaoNUX peruoHax Poccuu (3anagHas
Cubupsb 1 ITOBOJIKBE) CTABAT HA ITIOBECTKY JIHS
HEOOXOAMMOCTb OCBOEHH A U IPOMBIIIIIEHHON
IKCIUIYATALUHU 3AI1ACOB TSAXKEJION BBICOKOBA3KOMN
(6UTYMHOI) U CJIAHLIEBOM HEPTH, 4 TAKIKE APYTIUX
PECYPCOB TPYAHOUIBIEKAEMOT'O YITIEBOJOPOJAHOTO
ChIpbsL. Bee 6oiiee ocTpori nepey He(PTaHOM
oTpacabio Poccun craHoBUATCA M IPO6IIEMa
IKCIUTYATAUYN TPAJUITUOHHBIX HEPTAHBIX
MECTOPOXKJECHUN HA IO3JHEN CTAJUU OTPAOOTKY,
MOCKOJIBKY OOBOJJHEHHOCTD NPOAYKIIUH CKBAKUH
BO MHOI'MX CJIy4asX IIPEBBIIIAET BCE JOMYCTUMBIE
peaessl, 4 Ko3pUIIMEHT U3BJICUCHU HEPTU

74 Ne 1 (059) Mapr/March 2017

(KHMH), 110 “MEIOIMMCH JAHHBIM, B 1I€JIOM 110
MECTOPOX/CHUSAM OKa3bIBACTCS HUKE JJAXKE
MHPOEKTHHIX (PACYETHBIX) BEJIMYMUH, COCTABJISIONINX
He 6osee 0,5—-0,6 [2]. IoOCTATOYHO IPUBECTH IIPUMEDP
HEKOTZId KPYIHENIIETO APJIAHCKOI'O HE(PTAHOTO
MECTOPOXK/IECHU B balKopTOCTaHE [3—5], UMEBIIETO
HaYaJIbHBIE 3A11aCHI 1,2 MJIP/] T ¥ BBE/ICHHOI'O B
IKCIUIYATALUIO B 1958 roay. 32 BpeMs 9KCIUIYATAUHU
ITOI'O MECTOPOXKIEHUS ObLIO JOOBITO 500,0 MJIH T
HedTH, 1 CETO/THS OHO YKE CUHUTACTCS [IOYTHU
IIOJIHOCTBIO BEIPA6OTAHHBIM, IOCKOJIbKY H3-32
BBICOKOI OOBOJJHEHHOCTHU NTPOAYKITUH CKBAXKHUH
(95%) panpHEHIAsA SKCIITyaTAITUSA MECTOPOXK/ICHU S
OK43bIBACTCS MAJIO PEHTAOEIBHOU, IIPUTOM YTO

u paxruyeckurit KMH Ha yposse 0,396 Bpsijy 1n
JIOCTUT'HET NIPOEKTHOM BeIMUMHBL K COXaJIEHUIO,
KaK [TOKA3bIBAIOT MHOT'OYHCJIEHHBIE U YK€ JITTUTEIBHO
BEAYIIMECS MONBITKU IIPOMBIIIIEHHOH JOOBIYU
HedTH 13 6AKEHOBCKOH CBUTHI B 3aM1aJHOM
Cubupy, paxkruyeckue seandrHel KH nnpu aTom

C MCHIOJIb30BAHUEM B OOIIEM-TO TPAJUIIMOHHBIX
CKBaKMHHBIX TEXHOJIOTUI OCBOEHUS U OTPAOOTKHU
MIPOAYKTHUBHBIX IIJIACTOB ¥ BOBCE HE MIPEBBIIIAIOT
BeJIMYHH 7—-10%.

Vicxozs M3 IPUBEJECHHDBIX BBIIIE COOOPAKEHU,
MOKHO C(POPMYIUPOBATD PSJ] CJIEAYIONINX, HA HAIIT
B3IVIS]], KDUTHUUYECKHU BA’KHBIX OCOOEHHOCTEN U
cnenu(rUIECKUX TPEOOBAHNH, ITPEIbSIBIISIEMBIX KAK
K U3BECTHBIM CETOJHS TEXHOJIOTMYECKUM MTOAXOAAM
U CIIOCOO6AM JTOOBIYU HEDTU, TPEAOPEACTSIIONTUIM
HOTEHIIUAIBHBIE BO3MOXHOCTU COBEPIIEHCTBOBAHUS
HedTENOOBIYU B LIEJIOM, TAK 1, IJTABHOE, ITyTU
MOMCKA HOBBIX MHHOBAIJUOHHBIX, OYIEM F'OBOPHUTH,
MPOPBIBHBIX TEXHOJIOIUI U O XOA0B K OCBOEHUIO
U 3KCIUIYATALMU TPAAUIITMOHHBIX HE(PTIHBIX
MECTOPOXK/JCHUI, 4 TAKXKE IIEPCIEKTHUBHBIX PECYPCOB
U 34I14COB CJIAHLIEBOM 1 BBICOKOBA3KOM (TSKEJIOI)
HePTU. DTU TPEOOBAHUS U XAPAKTEPUCTUKU
(CBOMICTBA) C U3BECTHOM JJOJIEH YCIIOBHOCTHU BIIOJIHE
€CTECTBEHHO I'PYIIIUPOBATD IO TPEM OCHOBHBIM
KaTETOPHAM HJIU IPYNIIIAM, 4 UMEHHO: (DU3UKO-
TEXHHUYECKUE (TEXHUKO-TEXHOJIOI'MYECKUE),
3KOJIOTHYECKHUE U SKOHOMHUYECKHUE, KAK 3TO ITOKA3aHO
HIDKE B TA0IL 1.

CeropHs, KaK U3BECTHO, ITOBBIIIIEHUE
3(PHEKTUBHOCTU JOOBIYN HEPTHU /1AKE HA



Taonuya 1 - IIpunuunuaisHsle 0COOEHHOCMU (XapaKmePucmuxu) nPoPovLeHbLX MeXHOA0ZUTE
U NOOX0006 OCE0EHUA U IKCHAYAMAUNUU HEPMAHBLE MECOPOIHCOCHUIL

Buj (THII) OCHOBHBIX CBOHICTB
H XapaKTEPHCTHK

DOPMYJITHPOBKA M (MIH) COAEPKATETBHOE OITHCAHHUE NIPEXbABIIE€MBIX
TPEeOGOBAHHI M XapaAKTEPHBIX CBOFICTB

1. DKoJIOTNYECKUE

1.1. OTCyTCTBHE OTPULIATEIBHOI'O TEXHOI'€HHOI'O BO3JIEHUCTBUA HA JITHEBHYIO IIOBEPXHOCTD
(OKPY’KAIOMIYIO CPEY) ACHCTBYIONMX U BHOBb OCBAUBAEMBIX HE(DTENOOBIBAIONINX PEIMOHOB
CTPAHBIL.

1.2. MUHMMU3AHA BPEJHOI'O 3KOJOI'MYECKOI'O BO3AEUCTBUA HA IIPOJAYKTUBHBIE IIJIACTHI U JPyTHE
3JIEMEHTHI ITOJI3EMHOTI'O FTOPHOI'O IIPOCTPAHCTBA IIPU BE/ICHUH ITOATOTOBUTEIBHBIX U JOOBIYHBIX
TOPHBIX PA6OT.

2. PUBUKO-TEXHUYECKHE (TEXHUKO-
TEXHOJIOTUYECKHUE)

2.1. VHUBEPCATBHOCTD — BO3MOKHOCTD MPUMEHEHHS €UHBIX (6230BbIX) TEXHOJIOTHYECKHX CXEM
(cucTeM pa3zpaboTKy HEDTAHBIX MECTOPOKIEHU) IIPH OCBOEHUHU U SKCILTYaTALUU JTIOObIX TUIIOB
3aI1aCOB M PECYPCOB HE(PTH HA BCEX 3TATIAX M CTAJUAX SKCILTYATALUK MECTOPOKICHMIA.

2.2. CHIKEHHE 06111ero 06'beMa 6ypEHHsI IOOBIBAIOMMNX CKBAKUH (Pa30ypHUBAHUE MECTOPOXKACHUILT),
HEOOXOJUMOTO /15 TOJTHOT'O M PEHTA6EIBHOIO OCBOEHUS 1 SKCIUIYATAL MU HEPTAHBIX
MECTOPOXKAEHUH, 06/IACTENH U IPOBUHITUT.

2.3. «COBMECTUMOCTb> METO/IOB, CIIOCOO0B U PA6OYUX ATEHTOB BO3/IEUCTBUS HA IIPO/YKTUBHBIE I1JIACTDI
JUIA CTUMYJISAIIAN U TIOBBIIEHUA HEPTEOTAAYN C (PUITBTPAITMOHHO-EMKOCTHBIMHU CBOMCTBAMU 1
XAPaKTEPUCTUKAMM IJIACTOB KOJJIEKTOPOB.

2.4. MaHEBPEHHOCTD — «BBO/JL B JICHCTBUE>, BBIXOJ] HA HOMUHAJIbHYIO MOITHOCTD, OCTAHOBKA U
KOHCEPBAIHs IPOM3BOZCTBA, IEPEXO/] HA IPYTOM IIPOAYKT»> U T.IL IPU N3MEHEHHH PHIHOYHOM
CHUTYaIIU{ 1 9KOHOMHYECKOI KOHBIOHKTYPBL

2.5. OTCYTCTBHUE KIMMATUYECKOM YA3BUMOCTU IIPOU3BOACTBEHHOM MH(MPACTPYKTYPbI, OCHOBHBIX
IIPOM3BO/JICTBEHHBIX 30H, TEXHOJOTMYECKUX OOBEKTOB U PA6OUNX MECT.

2.6. TIoBbIeHHAs (PU3NYECKAS 3AMUIEHHOCTD U yCTOMYHUBOCTD IIPOU3BO/ICTBEHHOIM HH(MPACTPYKTYPBI
B OTHOIIEHUH (POPC-MAKOPHBIX O6CTOATENBCTB IPUPOAHOTO U (1K) IPEIHAMEPEHHOTO
IIOPAKAOIIEI'O BO3/ICHCTBHSL.

3. DKOHOMUYECKHE (KOMMEPUYECKUE)

3.1. O6ecredeHre BO3MOKHOCTH KapANHAIBHOTO MOBBIMIEHUS (MCXOZISl U3 TEOPETUYECKU BO3MOKHBIX
MPEeAEIOB) BeMUUUH pakTuueckux KMH npu Tpe6yeMoit ”HTEHCUBHOCTHU OTPA60OTKHU
MECTOPOK/ICHUM.

3.2. TIOTHOTA ¥ KOMITJIEKCHOCTB UCTIO/Ib30BAHUS TTPOAYKITUHM CKBAKUH (JIOOBIBAEMASI )KUJIKOCTbD,
MOITYTHBINA HE(DTAHOM I'a3 U T.J1.), 4 TAKKE BO3MOKHOCTb OCBOEHM S U SKCIUTYaTalluH IPYTUX
SHEPIETUYECKUX PECYPCOB, HAIPUMED, YTOIbHBIX IJIACTOB, UMEIOIUXCS B UHTEPBAJIAX
HePTEra30HOCHOCTH MACCUBOB TOPHBIX ITOPOZI,.

3.3. [IpaKTUYECKHA HEOTPDAHUYEHHBII CPOK CY>KObI ((KM3HEHHBIN ITUKJT) XO3AHCTBEHHOT'O
HCIOJIb30BAHUS CO3/JaBAEMBIX OCHOBHBIX (DOH/IOB M MH(MPACTPYKTYPHl B HE(DTELOOBIBAIOMUX
PETrHOHAX.

3.4. KoppeKTHAs PAHKUPYEMOCTD IO TPAJAUIMOHHBIM M OOIIENPUHATHIM KPUTEPHUAM SKOHOMUYECKOMU
3(hHEKTUBHOCTH, HEIPOTHBOPEUYUBOCTD UMEIOIEMYCS IPOU3BOACTBEHHO-TEXHOIOT TIECKOMY
OIIBITY U OCHOBHBIM TEH/ICHIIUAM Pa3BUTUS MH/YCTPUN SHEPIOOOECIIEYEHUS U PALIMOHAIBHOI'O
MIPUPOZOTIONBE30BAHMSL.

HAYVKA

MECTOPOXKJACHUAX C TPAJAUITUOHHBIMH KOJUIEKTOPAMU
CBSI3BIBAIOT C IPUMEHEHUEM JJOPOTOCTOSAIINX
TEXHOJIOTMH FTOPU3OHTAIBHOI'O OYPEHHU A CKBAXXUH
U IUApPaBIndecKoro paspuisa (I'PIT) NpOAyKTHUBHBIX
1aCcTOB. OFHAKO IPU OCBOEHUHU U KCILTyaTALIUH
HETPAJUIMOHHBIX UCTOYHUKOB U PECYPCOB HEPTH,
K KOTOPBIM, PA3YMEETCS, OTHOCATCS CIAHIIEBLIE
HEMTETA30HOCHBIE 32JIEKH U MECTOPOXKIECHHUS
BBICOKOBSA3KOM (BUTYMHOIM) HE(PTH, TPUXOANUTCS
CTAJIKUBATBCS CO MHOTUMHU OCJIOXKHAIOIUMU
(paKTOPAMH U OOCTOATENBCTBAMHU, KOTOPBIE CEPBE3ZHO
3aTPYAHAIOT IPOU3BOACTBO PA60T. B 11eom
HO3TOMY TPEOYIOTCS OOBIINE YCUINS HE TOJIBKO JJ15
HAPAaIMBAHUS OO'BEMOB IOOBIYU HEPTHU, HO JTAXKE U
JULA IO EPKAHUSA €€ HA JOCTUTHYTBIX YDOBHSAX.
IIpexze BCETO, TO HEOOXOAUMOCTD 3HAUYUTEIBHOT'O
YBEJIHNYEHUA OOBEMOB OyPEHUA KAK BCIEACTBHE
YBEJUYEHUA TTTyOUHBI 3AJIETAHUSA POAYKTUBHBIX
IUIACTOB, TAK U U3-32 TPEOYIOMIETOCS IPU 3TOM
CYIIECTBEHHOT'O YIVIOTHEHUS CETKU CKBAKIH
JUIA TIOBBIIIEHU A UHTEHCUBHOCTHU U3BJICYEHUA U
HEPTEOTAAUH IUTACTOB. [IPYTUM BECOMBIM (PAKTOPOM
ABJIAETCSA HEOOXOAUMOCTD IPOBEAECHUA B IIPOLIECCE
IKCIUIYATAL WU ONEPALIAI IIO MHOI'OCTAAUITHOMY

I'PT1 B BOGBIYHBIX (TOPU3OHTAJIBHBIX) CKBAXKUHAX,
4TO CYIIECTBEHHO CKA3bIBACTCS HA U3CPIKKAX
MIPOU3BOACTBA. JIEJIO B TOM, 4YTO CAMH TEXHOJIOTUH
I'PIT 1 uX 3(PpHEKTUBHOCTD PA3IUYAIOTCS CBOMCTBAMU
U KA49ECTBOM PAOO0YECH (TEXHOJIOTMUECKON) KUJKOCTHU
TUAPOPA3PHIBA U MPOMNITAHTOB, 3AKAYUBAEMBIX B
IUIACT C TTIOBEPXHOCTH 3€MJIN IO CKBAKUHAM [T
HUCKYCCTBEHHOI'O CO3JAHUS U 3AKPETIEHNA

B IJIACTE TPEUIUH, IPOTAKEHHOCTb KOTOPBIX
ONpeNENAECTCA OObEMAMH 3AKAYKH KUJKOCTH
TUAPOPA3PBIBA U MOXKET UMETD AJIMHY OT 10-20 M
IpU JJOKAIBHOM Xapakrepe I'PIT, gocturats 80—-120 m
MPU I7Ty6OKOIIPOHUKAIOIIEM I'UIPOPA3PHIBE, A IIPU
MaccupoBaHHOM I'PIT — noxonuTts 10 1000 M u 60ee.
OCHOBHO€E HA3HAYEHUE KUJKOCTHU 'HIPOPA3PHIBA

B 9THX CIIOCOHAX — ITO Nepeada ¢ AHEBHON
IIOBEPXHOCTH H4 3A00U CKBA’KHUH (TOYHEE, B 30HY
T'UJPOPA3PHIBA IVIACTA) S3HEPI'UH, HEOOXOIUMOM

JUIS PACKPBITHSA TPEIMHBI U TPAHCIIOPTUPOBKU
(IpOAABIMBAHUA) IIPOIIIAHTA BAOJIb BCEX TPEIIHNHBI.
[TpuMeHaeMas KUAKOCTb I'MIPOPA3PhIBA JOJIKHA
06J1a/1aTh CBOMCTBAMM JECTPYKIUHU (PA3TIOKEHU)
ocJsie O6pabOTKH MJ1ACTA, OKA3bIBATH MUHHUMAJIBHOE
OTPULIATEJIbHOE BO3AECHMCTBUE HA IUIACT IPU KOHTAKTE
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HAYKA

C IIOPOJIOU U TTACTOBBIMU (PIIIOUIAMU, A TAKKE
VIOBJIETBOPATD JPYT'UM BA>KHBIM TEXHOJIOTMYECKUM
TpeOOBAHUSIM. [IpU 3TOM r'UIpOPA3PHIB IJIACTA
HEOOXOAUMO MIPUMEHSITD KAK HA JIOOBIBAIONINX, TAK
M HA HATHETATEJIbHBIX CKBAKMHAX, 4 B KAYECTBE
pPaboydet JKUAKOCTU I'HIPOPA3PhIBA B HACTOSIIECE
BPEMS HEOHXOIMMA B OOJIBIIUX KOTUUECTBAX
IpECHAs BOJA, YTO BO MHOT'OM IIPEIONPECIISICT
BBICOKYIO CTOUMOCTB 3TUX PA6OT U OTPAHUYHBACT
06J1ACTh UX MUPOKOT'O MPAKTUYECKOT'O IPUMCHECHMUSL.
OJIHAKO NIPU OCYIIECTBICHUH MHOI'OCTYIIEHYATBIX
T'UPOPA3PBIBOB IIPOAYKTUBHOI'O ILJIACTA (CIAHLIEBOXU
3AJIEKU), HAXOAIIETOCS HA 3HAYUTEIBHOU ITTyOrHE
OT JHEBHOM OBEPXHOCTH, OTKY/]A IPOU3BOJUTCS
HATHETAHHE O] BBICOKUM JIABJIEHUEM pabouei
CPEABI THAPOPA3PBIBA, HEOOXOIUMBI HE TOJIBKO
3HAYUTEIBHBIE OOBEMBI ITOU PA6OUYETT CPEJIBI
I'PIT (HarmpuMep, BOABL), HO ¥ JOPOI'OCTOAIINX
U ATPECCUBHBIX XUMHUYECKUX JOOABOK,
BO3ECUCTBYIOINX HA IIJIACT, KOTOPBIE TUPKYIUPYIOT
MEX/y JTHEBHOM IIOBEPXHOCTBIO U IPOAYKTUBHBIM
IJIACTOM B IIPOLIECCE MHOTOCTYIIEHYATBIX
TUJIPABJINYECKUX PA3PBIBOB I71aCT4. Bce aTo
TPUBOAUT K BBICOKON CTOUMOCTHU PAOOT IO
MHOTOCTyIeH4aToMYy ['PIT 11 BBIITOJTHEHUIO (PU3HUKO-
XUMHYECKUX BO3AECICTBUM HA IIJIACT, HEOOXOAUMBIX
JIJI5I TIOBBIIIICHU S UHTEHCUBHOCTU U BEJIMYUHBI
HeMTEra3o0TJa4uu I1aCTa U JOOBIBAIOIINX CKBAKIH,
4 TAKJKE IIPUBOJIUT K OBBIIIIEHHOM OITACHOCTHU
3HAYUTEBbHBIX YTEUCK YKA3aHHBIX BEIIECTB B
OKPY>KAI0IYIO cpeay (aTMocdepa, HOBEPXHOCTHBIE U

TO/ITIOYBEHHBIC BO/IBI, BOJIOHOCHBIE TOPU30OHTHI U T.JT.).

Kunciry cymecTBEHHBIX HEJJOCTATKOB U3BECTHOI'O
CIIOCO02 TIOOBIYU CIAHIEBOI HEPTHU CKBAKUHAMH,
KOTOPBIE OYPATCA HENTOCPEACTBEHHO C IOBEPXHOCTH
HAa/[ CJIAHLIEBOM 3aJIEXKBIO, BOCOOEHHOCTHU U3
IJIYOOKO3AJIETAIOMNUX ITPOAYKTUBHBIX IVIACTOB,
ABJIAETCS TAKXKE BBICOKAS HEONIPEEIEHHOCTD
OTHOCUTEJIBHO PE3YJIBTATOB IPOBEAEHUA
MHOrocTyneH4aTeix I'PIT 1 MTHTEHCUPUIUPYIOMNX
(PHU3UKO-XUMHUYECKUX BO3/ICHCTBUI HA I1JIACT

U JOOBIBAIOIINE CKBAKUHBI U3-32 OOJIBIIIOTO
Pa3sHOO6PA3UA KOJJIEKTOPCKUX CBOHCTB U
XAPAKTEPUCTUK IPOHULIAEMOCTH KOJUIEKTOPOB B
CJIAHIIEBBIX 3a1eKaX. CO3/IaHUE B TAKUX YCJIOBUAX
3P PEKTUBHOM, JOCTATOYHO YCTOHYHUBOK U
JUIUTEJILHO JENUCTBYIOMEN IPEHNPYIOIEN CUCTEMBI
U I'€OMETPUU ' POPA3PHIBA IVIACTA ABJISICTCS
JOCTATOYHO NPOOGIEMATUYHBIM U BECbMA 34TPATHBIM,
4 pa3paboTKa TUIIOBBIX M OOIIEIIPUMEHNMBIX CXEM
U IIPUEMOB JIJIs1 PENIEHUS 3TOM, MOXKHO CKa3aTh,
LIEHTPAJIBHOM IIPU TOOBIYE CIAHIIEBOU HEPTU
IPO6IEMBI 1 BOOOLIE BPs1Z, I BO3MOXKHA.

Boiee Toro, rexnonoruu sogHoro I'PIT (Tax
Ha3bIBAEMBII BOJHBIN (PPEKUHT) U BOJIOTA30BOTO
BO3/ICHICTBHS HA IPOAYKTUBHBIE IIACTHI C
[JIMHUCTBIMU ITOPOJIAMH U BOBCE, YTO HA3bIBACTCH,
MPOTHUBOIIOKA33aHbI U3-34 UX pa30yXaHus
MIPH KOHTAKTE C BOJIOM U, CJIEZJOBATEIBHO, U3-

33 yXy/AUIEHUS (PUIBTPAITMOHHO-EMKOCTHBIX
CBOMCTB ILJIACTOB KOJIJIEKTOPOB. IMEHHO 3TO
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MIPUHIIMITHAIBHOE OIPAHUYEHUE, IO MHEHUIO
MHOTHX CITEIIUAJIMICTOB, CTAHOBHUTCS BCE OoJiee
OYEBH/IHBIM U BbIJIBUT'A€TCS HA IIEPBBIH IUIAH IIPU
OCBOECHUU MECTOPOXKJCHUN O2KEHOBCKOM CBUTEL

Ho Bce ke, IO-BU/IMMOMY, TTIABHBIM IIPENSTCTBUEM
HAa IIYTH HIUPOKOT'O PACIPOCTPAHEHUS IIO MUPY
TEXHOJIOTMH JOOBIYH CIAHIIEBBIX YIVIEBOJOPOAOB
METOJJOM BOJAHOT'O (DPEKUHTI'A BJISIETCS 6OJIbIAS
3KOJIOTUYECKAS HATPY3Ka Ha OKPYKAIOIIYIO CPENY
HEMOCPEACTBEHHO HA JHEBHO IIOBEPXHOCTU U B
MO/I3¢€MHOM NPOCTPAHCTBE HAJ| IPOAYKTUBHBIMU
IUTACTAMMU, BOZHUKAIOIIUMU IIPU OTPAOOTKE
IPOAYKTHUBHBIX IIJIACTOB CKBAKMHAMU, KOTOPBIE
OypsTCS C HOBEPXHOCTHU.

KaK MOKa3bIBAIOT BBITIOJTHEHHBIEC HAMU
HMHUIUATHUBHBIE UCCICAOBAHUS, B HANOOJILIICH
CTEINEHU 3TU TPEOOBAHMS MOT'YT OBITh PEAJIN30BAHEI
yTeM pa3paboTKH U BHEIPEHHU ST HHHOBAIIMOHHBIX [6]
MIAXTHO-CKBAKWHHBIX TEXHOJIOT'UHN OCBOCHUS U
IKCIUIYATALUHU 3AI1ACOB TKEJION BBICOKOBA3KOMN
(6UTYMHOI) U CTAHLIEBOU HE(PTH, 4 TAKIKE JPYTHUX
PECYPCOB TPYAHOUSBIEKAEMOT'O YITIEBOJIOPOJAHOTO
CBIPBSI, THTETPUPYIOMIUX B CE6E 4/IEKBATHBIM
06pPa30M I'POMA/IHBIH ONBIT TOPHOIIAXTHOM
OTPAOOTKU MECTOPOXK/ICHUN TBEP/IBIX ITOJIE3HBIX
UCKOITAEMBIX U TPAJUITMOHHBIE CKBA’)KMHHbBIC
TEXHOJIOT'MHU JOOBIYU HEPTU. BCKpBITHE U
HOATOTOBKA HEPTEra30COAEPKANMX IIACTOB U
34JIEKEN K OTPABOTKE IMPU 3TOM OCYIIIECTBIISCTCS
MIAXTHBIMU CTBOJIAMHU U NO/I3EMHBIMU I'OPHO-
HOATOTOBUTEIBHBIMU BEIPAOOTKAMY, 4 IOOBIYA
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Pucynox 1 — ba3ogasn mexnoaozuuecKkas
CXeMma maxmHnoO-CKEANCUHNHBLX
3HEePZOMexXHON0ZUMECKUX KOMNIEKCOE8
000biuU cCranuesoli Heghmu



HeMTU BEJETCSA CKBAXKMHHBIMU TEXHOJIOTUSIMU
nyTeM (POPMHUPOBAHUSA BBICOKOI(P(HEKTUBHBIX
JPEHHUPYIOMINX CUCTEM U IPUMEHEHUEM QA X>
TEPMOT'A30KUJKOCTHBIX BO3JIEUCTBUN U OOPAOOTKU
OPOAYKTUBHBIX IIJIACTOB JJIsI OOECTICUYEHUS

BBICOKOM MHTEHCUBHOCTHU U IIOJTHOTHI U3BJICYEHHU
YIVIEBOLOPOAHOI'O ChIPbA [7—11].

OpHa 13 6a230BbIX TEXHOJIOTUYECKUX CXEM MAXTHO-
CKBaKMHHBIX SHEPIOTEXHOJIOTUUECKHUX KOMIIJIEKCOB
JIOOBIYM CJIAHIIEBOM HEPTU IIPEACTABIEHA HA PUC. 1
Y BKJIIOYAET B CeOst: 1,, 1, — BoIEMOYHBIE (ZOOBIYHEIC)
OJIOKH CIAHLIEBOU 3aJIE€XKY; 2 — OCHOBHOU (TJIABHBII)
MIAXTHBINA CTBOJI TEXHOJOIHYECKOT'O KOMILJIEKCA,

4 — rOpHBIE BBIPAOOTKH OKOJIOCTBOJIBHOIO IBOPY;

5,, 5, — OCHOBHBIE ITOA3EMHBIC ITOAIOTOBUTE/IbHBIC
BbIPA6OTKY; 10,10, — mog3eMHbIe 6ACCEHHBI (KAMEPDI)
O6PATHOI'O OTINBA XKUJIKOCTH THPOPA3PbIBY; 14 —
(POHTAHHYIO APMATYPY U YCTBEBOE OOOPYIOBAHME
JUIS SKCIUTYATALMU JOOBIBAIOMIMX CKBAKUH; 15, 15, —
TPyOOIIPOBOABI JIs1 COOPA IPOAYKIIMHU JOOBIBAIOIINX
CKBAXKHH; 16 — O3EeMHOE OG0OPYIOBAHUE JIJIST
cenapanuu (Pasra3upoBaHUs) U NIPEIBAPUTEIBHON
OUYMCTKH CIAHLIEBOM HEPTH; 17 — CTBOIOBOM
HedTENPOBOJ CIAHIICBON HEDTH; 18 — muTatonui
ra30MPOBOJ CIAHIIEBOI'O Ia3a; 19 — mog3€eMHBIIN
NapOBOM KOTE,;, 20 — MUTAIOMUNU BOAAHON HACOC;

21 — mOA3EMHBIN I'HAPOAKKYMYJIHUPYIOIH
pesepByap; 22 — CTBOJIOBOM TEPMOU3OTUPOBAHHBIH
MapONpPOBOJ; 23 — MapOBas TyPOUHA
MOBEPXHOCTHOI'O MAPOTYPOUHHOIO OTJE/ICHUS,

24 — 3J1EKTPHUYECKHI T€HEPATOP; 25 — KOHAEHCATOD
OTPaBOTAHHOIO Mapa; 26 — TPyGOIPOBO, CTBOIOBOI'O
BOAOCOPOCA; 27 — IOJ3EMHBIN I'HIPOTCHEPATOD;

28 — CTBOJIOBOI (OTBOASIINI) TPYOOIIPOBOJ,
JIBIMOBBIX I'a30B; 29 — IOBEPXHOCTHBIE OUNUCTHBIE
(ubTpeL; 30 — IBIMOCOC; 31 — IBIMOBYIO TPYOY;

32 — IOBEPXHOCTHOE OO0OPYIOBAHUE (OT/ICIICHUE)
OYMCTKH U NOJIOTOBKH CIAHIIEBOM HE(PTH.
JeTanpHOE ONUCAHNE PAOOTHI 3TOH 6A30BOI
TEXHOJIOI'MYECKOHN CXEMBI MIAXTHO-CKBAXXUHHBIX
IHEPTOTEXHOJOI'HYECKUX KOMIUIEKCOB TOOBIUN
HedTH 13 Ty60KO3a/IeraI0MNX He(PTETA30HOCHBIX
CJIAHIIEBBIX 3AJIEXKEN (OTIOKEHUA OA’KEHOBCKONU
CBUTHI B 3ar1aHOU CUOHUPU) U3JIOKEHO B [7, 8].

Ha pucynke 2 npuBeicHa TEXHOJIOI'MYeCKast
CXEM4 HIAXTHO-CKBAKUHHOT'O
SHEPrOTEXHOJIOIMYECKOT'O KOMILIEKCA JOOBIYN
CJIAHLIEBOH (TPYJIHOU3BJICKAEMOI) HEPTU
C TAK Ha3bIBAEMBIM OE3BO/IHBIM (I'A30BbIM)
TUJPOPA3PBIBOM IPOJYKTUBHOI'O IIACTA CIAHIIEBOM
HE(MTEra30HOCHOM 34J1€3KH1, YTO YPE3BBIYANHO
BAKHO, HAIIPUMED, [IJIs1 OCBOECHUSI HEPTIHBIX
MECTOPOXKJCHUN OAKEHOBCKOI CBUTHI B 3a113/THOM
Cubupu. 3aeCh IIOKA3aHbL: 1 — HU3KOIIPOHUIAEMBIH
He(MTEra30HOCHBIN IUIACT (HAIIPUMED, CIAHIICBAS
3JICXKD); 2, — IVIABHBIA IHAXTHDIN CTBOJL;, 3 — NIAXTHBIN
OKOJIOCTBOJIbHBIM IBOD; 4,, 4, — KATIUTAJIbHBIC
TOPHO-TIOJATOTOBUTEJIBHBIE BBIPAOOTKY,

5 — IOA3€MHAs yCTAHOBKA CEMAPALIUHN CIAHLIEBOU
HedTH; 6 — YCTAHOBKA PA3/ICIACHUS (CCITAPAIIII)
nonyTHOro HegpraHoro raza (ITHIY) cmanneson

HAYVKA
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Pucynox 2 - Texnonozuuecrxan

cxema uaxmuo-cCKeaNCUHH0ozZ0
IHEP2OMEexXHON0ZUHECKOZ0 KOMNIEKCA
000bluU CranUesoll (mpPyonousenexaemoti)
Heghmu c 6€3600HBIM 2UOPOPA3PBIEOM
nPOOYKmueHoz20 naacma

HedTU HA CyXOIH OTOEH3UHEHHBII ra3 (COIN) n

MU POKYIO (PPAKIUIO JIETKUX YITIEBOJOPOJOB
(IIPJTY mnm koHaeHcat ITHIY); 7 — TpybonpoBof,

8 — YCTPOUCTBO CXKUKEHUS ITPOINAH-0yTAHOBOM
CMECH — COCTABIIAIOMIEN ITOITYTHOT'O CJIAHIIEBOTO
rasa; 9 — yCrpoHuCTBO-KOMMYTATOP CKMKEHHBIX
ra3os; 10 — CTBOJIOBOI KPUOT'€HHBIN TPYOOIIPOBO,
11 — cTBOIOBO¥ METAHOBBIN I'd30I1POBOL; 12 —
CTBOJIOBOI HE(PTENPOBOJ,; 13 — YCTAHOBKA
(prHAJIBHOY TOATOTOBKYU HEPTH; 14 — MACCUB
TOPHBIX NOPOJ, 3AJIETAIONIUX HETOCPEICTBEHHO HAJY
MIPOAYKTUBHBIM ITACTOM; 15,—15 — BEpTHUKAIbHbIC
HATHETATEIbHBIE CKBAXKUHBI-IIITYPBI MaJIOT'O
anameTpa; 16,—16, — BEHTHIIBHBIC YCTPOHCTBA
(BEHTHJIN) HA YCTbAX BEPTUKAIbHBIX CKBAKHH-
LIITYPOB; 17 — pacIpeeIUTENBHBIIN TPYOOIIPOBOZ,
CKUPKCHHBIX I'A30B; 18 — BEPTUKAJIbHBIN

Y4aCTOK CTBOJIA JOOBIBAIOMIEN CKBAKHUHBIL, 19 —
TOPU3OHTAJIBHBIA Y4ACTOK CTBOJIA JJOOBIBAIOMIEN
CKBAXUHBL;, 20 — (POHTAHHASI APMATYPA U YCThEBOE
060PYAOBAHHUE JOOBIBAIOIIEH CKBAKHUHBL, 21 —
BBIKUJJHOI TPYOOIIPOBOJ, «CBIPOI» HEPTH; 22 —
ra3oBas TYPOHUHA; 23 — BO3/AYIIHBIN KOMIIPECCOD;
24 — 371eKTPHUYECKUN I'€HEPATOD; 25 — YCTAHOBKA
MPOU3BOACTBA — UICTOYHUK HU3KOKUITAIIETO
CKMIKEHHOT'O I'a3a 430T4 U (MJIN) METAHA.
JleTanpHOE OIMUCAHUE PAOOTHI, OOIACTH U
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Pucynox 3 - Texnonozuueckan

cXema maxmHuo-cCK8aNCUHHOZO
IHEPZOMEexXHON0ZULECKOZ0 KOMNIEKCA
000bluu mpyonousenexaemoil (oumymnoir)
Hedmu u3 NPOOYKMUBHBILX NAACMOE8
MOuHOCms10 00 10-15m

YCJIOBUH PALJMOHAJIBHOI'O IIPUMEHEHUA 9TOHU
TEXHOJOI'MYECKOMN CXEMBI IIPUBEJECHBI B [9].
IIpUHIHNWAIBHAA TEXHOJOIMYECKAS CXEMA
MAXTHO-CKBA)KMHHOTO 3HEPIrOKOMILIEKCA JIJIS
OTPAOOTKHU (JIOOBIYN) 3A1TACOB BBICOKOBSI3KOM
(GuTyMHON) HE(PTHU U3 NPOAYKTHUBHBIX IIJIACTOB
MOIIHOCTBIO 10 10—15 M nipeacrasineHa Ha puc. 3 [10].
XapaxkTEPHBbIM OTIMYUEM JJAHHOU TEXHOJIOTUYECKON
CXEMBI B [IEJIOM SABJISIETCS ITIOATOTOBKA (¢<HAPE3AHUE)
B HEH BLIEMOYHO-ZIOOBIYHBIX CTOJIOOB C IIOMONIBIO
JIBYX TOPHO-TIOJIOTOBUTEIBHBIX BBIPAOOTOK
U UCIIOJIb30BAHUE B HEMT KOMOMHHUPOBAHHOT'O
TEPMOTA30KHUIKOCTHOT'O BO3/IEHICTBUS HA
OPOAYKTUBHBIN IIACT IyTEM (DOPMUPOBAHHS B HEM
CHCTEMBI HATHETATEIbHO-HATPEBATEIbHBIX CKBAJKHH.
JlaHHA5 TEXHOJIOTUYECKAA CXEMA BKIIIOYAET B CEOS
CJIEAVIONIUE OOBEKTHL, OOOPYAOBAHUE U yCTPONCTBA:
1 — HE(pTEHACHIIEHHYIO TOITY HE(DTU NOBBIIEHHOM
BA3KOCTHU OCHOBHBIX U IPOMEKYTOYHBIX
MIPOJYKTUBHBIX TUTACTOB; 2| — IVIABHBIM IIAXTHBIN
CTBOJI; 3 — NIAXTHBIN OKOJIOCTBOJIBHBI IBOD;
4,4, — KanUTaJIbHBIE U YIACTKOBBIE TOPHO-
HOATI'OTOBUTEJIbHBIE BEIPAOOTKH COOTBETCTBEHHO;
5 — IOA3EMHYIO YCTAHOBKY CENAPAIIUU HEPTH;
6 — YCTaHOBKY Pa3c/icHUs (CErapalyu) IOy THOIO
HedTaHoro raza (ITHI') nedptu Ha cyxon
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OTOEH3MHEHHBIN I'a3 (COI') U MHPOKYIO (PPAKIIUIO
JIETKUX yI71eBOIOpoAoB (IIPJTY miu KoHJgEH AT
ITHT); 7 — Tpy60npOBOJ; 8 — YCTPOUCTBO CKUKEHU A
IPONAH-OYTAHOBOM CMECH — COCTABIAIONMIEH
HOIyTHOT'O HE(PTAHOTO I'a3d; 9 — YCTPOUCTBO
HATHETAHUA (II04A49H) CKUKEHHBIX YITIEBOLOPOJHBIX
ra3os; 10 — CTBOJIOBOI KPUOT'€HHBIN TPYOOIIPOBO/,
11 — CTBOIOBO¥ METAHOBBIN I'd3011POBOL; 12

— CTBOJIOBOM HE(PTENPOBO; 13 — YCTAHOBKY
(pHHAJIBHOY TOATOTOBKU HE(PTH; 14 — YCTPOUCTBO
(MCTOYHMK) HAIPEBAHUA U IUPKY/IALIUU
TEIJIOHECYILEH TEKYUYEH CPebl B IPOLYKTHBHOM
I1J1ACTE HE(TH MOBBILICHHOM BA3KOCTH; 15,-15 | —
HAI'HETATE/IbHO-HAIPEBATEJIbHBIE CKBAXKUHBI
CHCTEMBI IUPKY/IALNY (IUPKYIALTUOHHOTIO
KOHTYP2) TEIJIOHECYIEN TEKYYeit Cpe/bl; 15 —
CKBAKMHY OOPATHOI'O NOTOKA TEMJIOHECYIIEH
TEKy4eH CPe/ibl IUPKY/IAITMOHHOIO KOHTYPa; 16, —
MUTAIOMNN (PACTIPEAETUTENBHBIN) TPYOOIIPOBO/
TEIJIOHECYILEH TEKYUYEH CPEAbI LUPKYJIAIUOHHOIO
KOHTYPa; 16, — MUTAIOMMIT (HATHETATE/IBHDII)
TPyOOIIPOBOJ, CKUKEHHOI IPONAH-OyTAHOBOMU
cmecy; 17 — cCOOpHBII TPYOOIPOBOAHBIN KOJJIEKTOPD
06PaTHOIO MOTOKA TEIVIOHECYINEN TEKYYIEH CPEIbI
LUPKYIAIMOHHOI'O KOHTYP3; 18 — TpybonpoBos
O6PATHOIO MOTOKA TEIVIOHECYINEN TEKYUIEH CPEbI
LUPKYIALHMOHHOI'O KOHTYPA; 19 — TOPU30OHTAIbHBIN
Y4aCTOK CTBOJIA JOOBIBAIOMIEN CKBAKUHBIL; 20 —
BEPTUKAJIBHBIN YYACTOK CTBOJIA JOOBIBAIOMIEH
CKBaKMHBL 21 — (POHTAHHYIO aPMATYPY U YCTBEBOE
060PYAOBAHHUE JOOBIBAIONIEH CKBAKHUHBI C
BBIKUJJHBIM TPYOOIIPOBOJIOM «CBIPOM» HE(PTH; 22 —
ra30BYIO TyPOUHY; 23 — BO3AYIIHBIA KOMIIPECCOP;
24 — 371EKTPHUYECKUN I'€HEPATOD; 25 — YCTAHOBKY
IIPOU3BOACTBA (MCTOYHUK) HU3KOKUIIAIIETO
CKMIKEHHOT'O I'a3a 430T4 U (MJIN) METAHA.

PaboTa 3HEProTEXHOJIOTMYECKOIO KOMILIEKCA
BKPAaTLIE€ CBOAWUTCA K CJIeAyIoLeMy. B ycTaHOBKe
CEMapalny CbIPOM HEPTHU 5 TPOUIBOAUTCA
pasra3upoBaHUE HEPTH, T.€. IPOUZBOJUTCH
U3BJIEYEHUE ITOTYTHOTO HeTAHOTO raza (ITHI),
KOTODBI B YCTAHOBKE 6, PA3/ICIISICTCST (CCIAPHUPYETCST)
Ha CyXOU OT6eH3nHEHHBIN a3 (COIY) — ra3z metaH (B
OCHOBHOM) U IIPOIAH-6yTaHOBYIO CMECh, KOTOPAs
MOCJIE CKMKEHUSA B YCTAHOBKE 9 HATHETAETCA
(mojaeTcs) Mo PaCHPENETUTEIBHOMY TPYOOIIPOBOAY
16, B KOJIBIIEBBIE 3230PbI MEXK/TY O6CA/JTHBIMU TPYGAMHU
U TPyOUYATBIMH 3BEHBSMH — TEIJIOOOMEHHHUKAMU
LUPKYIALMOHHON CUCTEMBL B HAIHETATEIbHO-
HATPEBATE/IBHBIX CKBAKMHAX 15,..15_ . B pesynbrare
KaK OBl IPUHYUTEIBHON (TIOf BO3AECHCTBUEM
BBICOKOI TEMIIEPATY PbI IUPKYIHUPYIOIIEH
TETJIOHOCAIIEN TEKYIIEH CPE/bI) PETra3su(PUKALINU
CKHKEHHOW ITPOMAH-O0yTAHOBOU CMECH B
IPOAYKTHUBHOM ILJIACTE (TOYHEE, B HATHETATE/IbHO-
HATPEBATE/IPHBIX CKBAKUHAX 15,..15 | TpOUCXOAUT
NIPeOOPaA30BAHUE €€ B rA3000PA3HOE COCTOSHHUE,
JaBJICHUE I'a34 BO3PACTAET, U 10 MEPE HATHECTAHUA
OPONAaH-OyTAHOBOM CMECH B HATHETATE/IBHO-
HAI'PEBATEIbHBIC CKBAXKUHBI B BEPXHEHN 4aCTHU
OPOAYKTUBHOT'O IJIACTA (POPMUPYETCS KAK OB



ra3oBas MK, CTUMYIHUPYIONAs IPOABIKECHUE
U IPABUTALIUOHHOE CENAPHUPOBAHUE OUTYMHOU
HEMTU K TOPU3OHTAIBHOMY YUYACTKY 19 1O6BIBAIOIIEH
CKBaKMHBL He MEHEE BAJKHO U TO, YTO HATHETAHUE
YIJIEBOJIOPOHBIX I'A30B B HE(PTH, KAK U3BECTHO,

CaMoO 1O ce6€e NPUBOAUT K CHUKEHUIO €€ BA3KOCTU

U, CJIETOBATENIBHO, CIYKUT OJJHOBPEMEHHO U
MOIITHBIM CPEACTBOM MOBBIIIEHUS HE(PTEOTAAUN
OPOAYKTUBHOIO IJIACTA 34 CUET (PU3HUKO-
XUMUYECKOTI'O B3AUMO/JIEUCTBHUA YITIEBOJOPOHBIX
COEAUHEHUI Ha MEXMOJIEKYJISIPHOM YPOBHE.

Jpyrumu CJIOBAMH, IIyTEM TEILJIOBOT'O BO3/ACHCTBUSA
Ha IIPOAYKTUBHBIN IVIACT, IIEPEAABAEMOIO C
TOMOIIIBIO TAKOT'O PA6OYETO AreHTA (Pabodero
TEJI14), KAK IPOIaH-OyTAHOBASI CMECH, KOTOPBIH
JIET'KO BBIBOAHTCS M3 IIJIACTA 6€3 KAaKOM-TTUOO
OTPULIATEIBHOU AECTPYKIIUH B IIPOLIECCE JOOBIYN
(u3BIEYEHUS) HE(PTHU U CHOBA TTOCJIE ETO CEMAPAIINN
U3 TOOBITON HEPTHU, CKUKEHUSA U AKKYMYJIMPOBAHUSA
BHYTPH CEOS IIPU TOM BHENTHEN S9HEPTUH,
BBOIMIMOI U IIEPEABAEMON 34TEM B IJIACT TOCJIE
perasuuKanuu U NOAAEPKAHUA IJTACTOBOTO
JIaBIEHN, OOECIIEYNBAECTCA NICKYCCTBEHHOE
(HOPMHPOBAHUE U TOJAEPKAHUE B IJIACTE HIUPOKO
MU3BECTHBIX U ITIOBCEMECTHO UCIIOIb3yEMBIX B
MNPAKTHUKE JOOBIYU HE(PTH U3 TPASULUOHHBIX
MPOHUILIAEMBIX KOJIJIEKTOPOB PEKUMOB PAOOTHI
HEPTAHOIO IUIACTA-KOJUIEKTOPA, HA3bIBAEMBIX
PEXUMAMHU I'Aa30BOM HIAIIKH U PACTBOPEHHOI'O
raza. I[Ipu 3TOM, TOCKOJIBKY 3TOT PAOOYHI ATE€HT
(mporaH-0yTAHOBAS CMECH) TEOPETUYECKU HE
PaCcXOAYETCA U HE TEPSAETCA B IIPOLIECCE TOOBIYU
HePTH, 33 UICKJIIOYEHUEM, KOHEYHO, KAKUX-TO
«HETEPMETUYHOCTE» B JIEMEHTAX HATHETATE/IBHO-
HATI'PEBATEIbHON U TUPKYIAITMOHHON CUCTEMBI B
NPOAYKTUBHOM IUIACTE U BBIEMOYHO-JOOBIYHBIX
CTONOOB B 1IE€JIOM, ITOABJIAETCS TEOPETUYIECKASA
BO3MOXKHOCTD JIOCTHUKEHUSA IIOJTHOTHI U3BJIEYEHH A
HedTH U3 BBIEMOYHOTO cT0102 (KMH), 6/113K01
K T'MIIOTETUYECKU BO3MOXXHOM BenmnunHe (KMH
= 1 IpU IIOJIHOM U3BJIEYEHUH YITIEBOJOPOIOB 13
NPOAYKTUBHOTO IJIACTA) IIPU OAHOBPEMEHHOM
06€eCcredyeHn N MAaKCHUMAJIbHON «COBMECTUMOCTH»
BO3/JIEUCTBYIOMIETO PA6OYETO Ar€HTA C
(PUIBTPALTMOHHO-EMKOCTHBIMUA CBOMCTBAMU I1JIACTA-
KOJUJIEKTODA.

Kak yzxe OTMe4aoCh paHee, IPOPbIBHAS
HMHHOBAIIMOHHA S TEXHOJIOT'US JOOBIYU
TPYAHOM3BJIEKAEMOM HEMDTU KAK ObI ECTECTBEHHBIM
06pPa30M JIOJIKHA OOECIIEYNBATH BO3MOXHOCTD
3P PEKTUBHOI'O €€ IPUMEHEHUS U ITPU SKCILIyATALIU N
TPAJULIMOHHBIX HEPTAHBIX MECTOPOXK/ICHUH HA
NO3AHEN CTAJUU UX OTPAOOTKU. B yacTHOCTH, IpU
3TOM JOJIKHA UMETBCS BO3MOXHOCTD JAJIbHEHIIIETO
UCIIOJIL30BAHUA CYIIECTBYIOMIETO (POHJA HEPTAHBIX
CKBaKMH, JJAIOIMNX KaK 6b BTOPYIO JKMU3Hb YK€
«OTPabOTAHHBIM» MECTOPOXACHUAM. B pamkax
MIAXTHO-CKBA)KMHHBIX TEXHOJIOI'UH 3T4 33/1a4a
pemaeTcs (B YaCTHOCTH) 10 CXEME, IIPEICTABICHHON
Ha puc. 4 [11].

Kak u3BeCTHO, OCHOBHBIE JJOCTHKCHU S
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Pucynox 4 — Texnonozuueckasn cxema
UWAXMHO-CKBANCUHHOU OMPAdOmKu
MPaouUUoOHH020 HePPMmAH020
MEeCmOoPOHCOeHUsl Ha NO30HEll cmaouu
IKkcnayamauu

CYIIECTBYIOMIECH YHUCTO CKBAXKUHHOM TEXHOJIOTUHU
JIOOBIYM HE(PTHU (U B IIEPBYIO OUYEPE/Ib OCBOCHU
PECYPCOB CIAHLIEBOM HE(PTH) CBA3BIBAIOT C
TEXHOJIOTHUSIMU FTOPU3OHTAJIBHOT'O OYPEHUS U
I'UJIPOPA3PHIBA TPOYKTHUBHBIX IJIACTOB, XOTS TAK
HAa3bIBAEMOE T'OPU3OHTAIBHOE OYpEHHE HEPTAHBIX
CKBa’KMH JI2KE C JHEBHOM IOBEPXHOCTHU SIBJISCTCS
JOPOTOCTOSAIINM U TEXHOJIOTUYECKHU JOCTATOUYHO
CJIOKHBIM. ITOTOMY B pAMKaX IIPE/IJIATdEMBIX
MHHOBAITHOHHBIX MMAXTHO-CKBAKUHHBIX
TEXHOJIOI'MI BO3MOKHBI M TAKME BAPUAHTEI
KOHKPETHOI'O UX OCYIIECTBIEHU S, IPU KOTOPBIX U
JIOOBIBAIONINE, U HATHETATEIBHO-CTUMYJIMUPYIOIIIE
CKBAKMHBI IDEHUPYIOMIEH CUCTEMBI Oy PATCS
PAAAMH U3 IOJ3EMHBIX TOPHO-IIOJATOTOBUTEIBHBIX
BBIPAOOTOK TOJIBKO C BEPTUKAIBHBIMU CTBOJIAMU,

T.€. C CAMOU NPOCTOU (OOBIYHON) TPAEKTOPHUE.

ITpu 3TOM /11 CHHDKEHH S 00'beMA 6y POBBIX PA6OT
KOHCTPYKTUBHO HATHETATEIBHO-CTUMYIUPYIONINE
CKBAKUHBI 15 ~15 1 JOGBIYHbIE CKBAXKMHBI 18 MOT'YT
OBITb COBMEIIIEHHBIMU U HUCIIOIb30BATHCA 1O MEPE
HEOOXOAUMOCTHU B TOM HJIH APYTOM PEKUME PA6OTHI
COOTBETCTBEHHO. KpoMe TOTO, /17151 CHUKEHH S
06'bEMA TOPHOIIPOXOAUECKUX PAOOT MO NPOBEJEHUIO
ITOATOTOBUTEIBHBIX BBIPAOOTOK ITyTEM YBEIMYCHUS
MU PHUHBI BBIEMOYHO-/IOOBIYHBIX CKBA)KMHHBIX
OJI0KOB 6ypEeHHUE PSIZIAMU JOOBIBAIONUX CKBAXKUH }
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MOXKET TAKXKE OCYLIECTBIATCS C UCIIOIb30BAHUEM
U F'OPHU30HTAJIBHBIX YY4aCTKOB CTBOJIA, BCTPEYHO
HAMPABJIEHHBIX IPYT K JPYTY U3 CMEXKHBIX
MHOAT'OTOBUTEJIBHBIX BEIPAOOTOK.

IIpemnaraemMsple NAXTHO-CKBAXKUHHBIC
TEXHOJIOTMH JOOBIYU TPYJHOU3BIEKAEMOM HEPTHU
U TEXHOJIOTUYECKHUE KOMIIIEKCHI O60PYJOBAHUSA
JUIL UX OCYILECTBJICHUS ABJIAIOTCA JOCTATOYHO
YHUBEPCAJIBHBIMH U MOT'YT 3(P(PEKTUBHO
HCIIOJIb30BATBCS TAKKE JJI1 OTPAOOTKH CJIOKHO
MNOCTPOEHHBIX HE(PTETA30BbIX MECTOPOKACHUI,
TAKUX, HAIIPUMED, KaK Ban-Eranckoe He(praHoe
MECTOPOXK/ICHHUE B 3a11aiHOI CHOUPH, B ITAXKE
HEPTErAa30HOCTHU KOTOPOT'O HA PA3TTUYHON
INIYOUHE UMEIOTCS TPOJIYKTUBHBIE TIACTHI
BBICOKOBA3KOM (TSXKENON) HEPTH, 4 TAKKE
IJIACTBI CPEAHEN BA3ZKOCTH, IJIACTHI JIETKOU
HEMTHU U JPYTHE OCTOXKHAIOMHUE (PAKTOPBL.

ITpu 3TOM OCOOBII HHTEPEC, KAK TOJIBKO 4TO

OBLIO ITOKA33aHO, IPE/JIATAEMBIE IMAXTHO-
CKBaKMHHBIE TEXHOJIOIUU IPEJICTABIAIOT

U U1 OTPA6OTKHU MECTOPOXKAECHNUI HEPTH C
OOBIYHBIMH (TPAJULIHOHHBIMH) KOJIJIEKTOPAMH,
OTpPa6aATHIBABIIMMHUCI METOJAMU 3aBOAHEHUA U
BOLIEAIIMMU B O3 HIOIO CTAUIO SKCILIyATALIH,
TIOCKOJIBKY, C OJTHOW CTOPOHBL, JAJIBHEUIIASA UX
IKCILTYaTAUs CTAHOBUTCA HEPEHTAOEBHOIM

U3-34 BBICOKOH OOBOTHEHHOCTH NIPOAYKIINH
CKBA)KUH, 4, C IPYI'OX CTOPOHBI, UMEIOIASICA HA HUX
HEPTENMPOMBICIOBAS UTHPPACTPYKTYPA MOKET OBIThH
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10.

11.

3(pPEKTUBHO 32ACTICTBOBAHA U IIPH IIEPEXOJIE KAK
OBl HA [IOBTOPHYIO OTPAOOTKY MECTOPOKACHUS,
YTO AAET BO3MOXKHOCTD CYIIECTBEHHO CHU3UTD
MIEPBOHAYAJIbHBIE KAITUTAJIBHBIE 34TPATHI HA
pEAN3AUIO CAMUX MAXTHO-CKBAKMHHBIX
TEXHOJIOI'UH.

B 3akIo4eHmeE CIeAyeT YKa3aTh, YTO
PAaLMOHAJIBHOE COYETAHUE (COEAUHEHUE)
I'POMAJTHOI'O OIBITA, HPUHIIMITHAIBHBIX OTIUYNLA,
TEXHOJIOI'MYECKHUX BO3SMOKHOCTEN 1 yKE
HUMEIOMIETOCS OTEYECTBEHHOI'O OTPAOOTAHHOIO
060PYAOBAHMSA JJIs1 IIOI3EMHOMN MIAXTHOM OTPAbOTKHU
IJIACTOBBIX MECTOPOXKAEHUU (TOPHOIIPOXOAYECKUE
MAIIWHBI U KOMIUIEKCHI, 6y POBOE, JEra3AIJMOHHOE
060PYJOBAHUE U T.J1.) C JOCTHKEHUAMU COBPEMEHHON
CKBaKMHHOM TEXHOJIOTUHU JOOBIYM HEPTU 1 I'd3a
MO3BOJIAT PEMIUTD U TAKYIO AKTYaJIbHEUIITYIO
JUISL POCCUMICKOM SKOHOMHKHU IIPOOJIEMY,

K4aK UMIIOPTO3aMelleHue. Bmecre ¢ TeM 11
peannu3aIuy OOBIIOro NOTEHINAId KOHKYDEHTHBIX
NPEUMYLIECTB U BO3MOKHOCTEN NHHOBAITMOHHBIX
IAXTHO-CKBAKMHHBIX TEXHOJIOI'UH JJOOBIYN
YIJIEBOZIOPOHOI'O CHIPBS TPEOYIOTCS HE TOIBKO
peanbHblE MPAKTUYECKUE IIATH 10 UX Pa3pPabOTKE

U BHEPEHUIO, HO U CEPBE3HBIE TJIAHBI 10
(POPMUPOBAHUIO U PEATTU3ALUU HA ITOH OCHOBE
3(PPEKTUBHONI I'OCYAAPCTBECHHON IIOJIUTUKU B
06J1aCTHU HE/IPOIIOIb30BAHUS IPU OCBOCHUHU U
OTPA6OTKE 3AMACOB YITIEBOJOPOJHOI'O ChIPbA U
PalMOHAIILHOTO IPUPOJOIIOIb30BAHUA B LIEJIOM. ©

KoMnekc obopynoBaHWs ANns ero ocyLecTBneHus/
MaTteHT PD N2 2547847 ot 20.02.2014. MNaTteHTOOGNaAaTENb
—®rBOY BMO «locynapcrBEHHbBIN yHUBEPCUTET
ynpasneHus» (IYY).

AdaHacbes B.f. u gp. NHHOBaUMOHHbIE LWaxXTHO-
CKBaXXVHHbIE TEXHONOTMMN OCBOEHUS 1 SKCMITyaTaumm
3anacoB diaHueBon HedTn 3anagHor Cnbupu Moeonxbsi//
TexHoNnorMm Jo6bLIYM U UCMONb30BaHUS YINEBOAOPOAOBE:
3N1eKTPOHHbIN XypHan. — N2 1 (5). - 2015.

URL: http://tp-ning.ru/.

Mnbtowa A.B. 1 ap. Cnocob LWaxTHO-CKBaXXMHHOM

[06bIuM cnaHueBol (TpyaHou3Bnekaemom) HedT 1
TEXHONOMMYeCKMIA KOMMeKc 00opyaOBaHNS Ans ero
ocylecTBnieHs//3asBKa Ha Bblgady nateHTa PO Ne
2015102013 o1 23.01.2015. — 3asiButens — ®rbOY BMO
«locynapcTBEHHbIN YHUBEPCUTET yripasnieHus» (MYY).
Mnbtowa A.B. 1 ap. Cnocob WaxTHO-CKBaXXMHHOM

[06bIuM TpyaHou3BnekaemMom (GUTyMHomn) HedT 1
TEXHONOMMYeCKMIA KOMMNeKc 00opyaoBaHNS Ans ero
ocyecTBieHus//3asBka Ha Bblgady nateHTa PO Ne
2015106657 ot 27.02.2015. — 3asButens — ®rbOY BMO
«locynapcTBeHHbIN yHUBEPCUTET yripasneHus» (MYY).
Mnbtowa A.B. 1 ap. Cnocob WaxTHO-CKBaXXMHHOM

[06bIuM TpyAHOU3BNIEKAaEMON HEDTU U TEXHONTOTNYECKNIA
Komnnekc obopynoBaHWs AJist €ro ocyLecTBneHus//3asska
Ha Bblga4vy nateHTa PO N2 2015117944 ot 14.05.2015. -
3assutenb — ®IrbOY BIMO «locynapcTBeHHbIN yHUBEPCUTET
ynpasneHus» (INYY).



IlokanbHasa nogaepxka ons
Balwinx pacTyLwmx notpedbHocTen
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nov.com/qualitytubing unu HanvwwTe Ham no agpecy qualitytubing@nov.com.

Quality Tubing | N®Y {2 iitionsoiutions



JICOBETA

KOJIOHKA YJIEHA PE

10.A. BAJIAKUPOB,
. T. H., Ipo@deccop, akageMHuK

MeXayHapOgHOH aKaJEMHH HAYK

BBICHIEH IIKOJIBI

[MIMHO-TIECYaHbIE ILUIACTHI IIOTOMY TAK
HAa3BIBAIOTCS, YTO CJIOKEHBI OHU [TECYAHBIMH U
[JIABHBIM OOPA30M [NIMHUCTBIMU MATEPHUATAMHU.
BosgericTBre KUCIOTOM U JaKe TN POKUCIOTON
C Pa3BUTHUEM JIABJIEHH S OOJIBIIE TOPHOI'O HA TAKYIO
IUTACTOBYIO CUCTEMY IIOYTH BCET/A 3ABEPIIACTCA 6€3
TIOJIyYE€HU S ITOJIOKHUTEJIBHOI'O PE3YJILTATA.
B uem 3pecs npuanHa?
OKa3bIBACTCH, «JIAPYUK
MIPOCTO OTKPBIBAJICS>.
Tnmuna obnmagaeT
YIIPYTUMU CBOMCTBAMH,
YEM HATIOMHUHAET
PE3UHY, U 3TO HE
TIO3BOJIAET IIJIACTOBOU
CHUCTEME PEATUPOBATH
H4 I'UJPOKUCIOTHOE BO3JIEHCTBUE U 1ake Ha ['PIT.
Pa3Be MOXHO B pe3UHE COXPAHUTD ITOJIYYEHHYIO
Tpemuny? Beab pe3rHa (KaK B HAIEM CIy4ae
IECYAHO-TJIMHUCTBIHN IUIACT) HEMEIJIEHHO COMKHET
€€ IO/ IECTBUEM I'MIPOJUHAMUYECKHUX CUJL.

3HAYUT, PaJIU NOJIyIeHUA 3(PPEKTA B TTTUHO-
MECYAHBIX IIJIACTAX CJIEAYET IOMEHATD CIIOCOOHI
BO3/IEHICTBUA JABJICHUEM, 4 UMEHHO: IOMEHATH
TIOJIOKUTEJIBHOE ABJIEHUE HA OTPULIATEIBHOE.
OHO 6yJIET PACTATUBATD TEJIO, B TO BPEMSI KAK
OJIOXKUTENBHOE (ATMOC(HEPHOE) ABICHUE,
HAIIPOTHUB, CKUMAET €TO.

JJ151 IPOBEPKU 3TOI'O SIBJICHUSI HAMU OB
IIPOBEJIEH AKCIIEPUMEHT: U3 CTEKIAHHOTO
NUJINHAPA, TUAMETP KOTOPOTI'o Y OCHOBAHWA U HA
rOpJIOBUHE paBeH 50 MM, ObLII OTKAYaH BO3YX;

MMnHa obnagaeT ynpyrmmm CBOMCTBaMy,
4eM HaNoOMMHAET PE3UHY, N 3TO

He No3BOJIAET NMNNacToOBON CUCTEME

pearmpoBaTb Ha NMMAPOKUCIIOTHOE
BO3JencTeme n gaxke Ha Pr1.

H4 JTHE HMJINH/IPA 6bLJIO IIOMEIIEHO U3/IE/INE
TIPOJOJTOBATOM (DOPMBI U3 PA3ZMATIYEHHONU
pesunebl IIpyu BO3AENCTBUUN OTPHULLATEIBHOI'O
ngasierust (690—700 MM PT. CT.) U37CTUE CTATIO
KOHBYJIBCUPOBATb. DTO IIPOJOJIKAIOCH /IO TEX IIOP,
ITOK4 PE3KO HE U3MCHUJIN BEKTOP JIABJICHUS, TO
€CTb OTPHUIIATE/IBHOC /IABJICHHUE PE3KO IIOMCH TN
Ha [TOJIOKUTEIBHOC
(armocepHoe).

Torpa usgenue u3
Pa3MATYCHHON PE3UHBI
B/IPYT OATIPBITHYIIO

U CbEXKHUIIOCH,
MIPEBPATUBIINCH
BJICTICIIKY. TakuM
06pa30oM, MBI

IIPUIIJIN K BBIBOJTY, YTO, KAK U PA3MATYCHHAs
PE3HHA, ITIMHO-TIIECYAHbIH I1JIACT CIOCOOEH
pearupoBaTh Ha IIEPEKIIOYCHUE ITOJIOKUTEIBHOI'O
(aTMOC(EPHOTO) AABIEHUS HA OTPULIATEIBHOE

U YTO €TI0 IIOBE/ICHUE MOCIIE IEPEBO/A

JIaBJIEHUS C OTPULIATEIBHOT'O HA ATMOC(HEPHOE
CBHU/IETEJILCTBYET O IEICTBUU PE3OHAHCHOT'O
JIaBJICHUSL.

DTO 1aJI0 HAM OCHOBAHUE IPEAJIOKUTD HOBBIH
CHIOCOO6 MOBBIMIEHUS IPOAYKTUBHOCTH HEPTIHBIX
U IFa30BBbIX CKBAXXUH C IOMOIIIbIO MATHUTHO-
PE30HAHCHOI'O JABJICHUSL.

TakuM 06pa30M, COBMECTHOE IPUMEHEHUE
MOJIOKUTEIBHOTO U OTPHUIATEIBHOTI'O JJABICHUS
B IIPOIIECCAX UHTEHCU(PUKAITUN HEPTHU U Ta3a
CIIOCOOHO MOBBICUTB JJOOBIYY YTTIEBOIOPO/IOB.

CyLIECTBYIOINE METO/bI IIOBBIIICHUS
OPOAYKTUBHOCTH CKBAKUH U IIJIACTOB HE BCET/A
CIIPABJIAIOTCA C IIOCTABJIICHHOM 33/1a4€H.

ITo3aTOMY MBI IPEIJIOKUIN HOBBIM METOJ,
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TIOBBIINCHUS ITPOAYKTUBHOCTH CKBA’KUH U
IJIACTOB, CBOOOAHBII OT HEJOCTATKOB TEX
CIIOCOOOB, KOTOPBIE ce0s1 ncdepranu. Kcratn
TOBOPs, K HUM MOXHO IIPUYUCIUTD HBIHC BECbM4



MONYJIAPHBIE TUAPOPA3PLIBLI IIJIACTOB, KOTOPHIE,
KpPOME IIOIVIOIMIEHU A 3HAYUTEIbHBIX ICHEKHBIX
CPEACTB, Y4CTO HUYEM HE BIICYATIIAIOT.
IIpepnaraemas HAMU TEXHOJIOT U OITUPACTCA HA
HAarHETAaHME 10 BBICOKMM HAIIOPOM BIIEPEMEIIKY
KUJKOCTU U 11apa B I13I1 CKBAXKUHBI B KOMIIJIEKCE
C TEPMOJIMHAMHYECKUM BO3JIcCTBHUEM. Takue
PabOTHI JOIKHBI IPOU3BOAUTBCS TONBKO B
MOMEHT PEMOHTA
CKBAKHUHBI, IIOCKOJIBKY
paccyuTaHbl OHU
IO BDEMEHM Ha

Cnoco6 noBbieHnsi IPOAYKTUBHOCTHU
CKBaXMH W nyiactoB ba3snpyeTcs

TOoOUTBHCS BO3aercTBUs Ha I13I1 TOTBKO
T'UPOMOHUTOPHBIM BO3JIEUCTBHUEM B KOMILIEKCE C
TEPMOJUHAMHNYECKHUM (PAKTOPOM.

JpeBHUE MYAPELBI CYUTAIIN, YTO 3EMIIA
MOKOUTCA HA TPEX KUTaxX. Hama nHxenepHas
HAYK4 TOXKE 6A3UPYETCA HA TPEX KIACCUUECKUX
napaMeTpax: MacCe, JABJIEHUN U TEMIIEPATYPE.
ITonpo6yiiTe 3TO OCNIOPUTL! [IPUTIOMHUTE KAKOU-
JINOO TEXHUKO-
TEXHOJIOTMYECKNH
IPOEKT, KOTOPBIN HE
IIOKOMJICS OBl HA TPEX

OAVH-/1BA JIHSL. Ha nepemMmeHHOM BO3JJ,€VICTBVI n 9TUX ITApaMETPaXx,
MexaHU3M JIEUCTBUS B UM |'|y NbCHOM p eXxmnme B OCOOCHHOCTH B
HAIIIEH TEXHOJIOTHUU 00J1aCTH JOOBIYU
HAIIPABJIEH HE TOJIBKO BbICOKOHAMNOPHOro AaBneHnsa n TIOJIC3HBIX

Ha yJIy4IIeHHUe TEM nepaTypbl c4yepeaoBaHNEM HEpPE3 HCKOMAEMBbIX,
NPOHUIIAEMOCTH OoaNH-ABa 3rNMnM3oda HarHetTaHmd Bobl B YaCTHOCTH,
TIPE/ICKBAKMHHBIX c [MAB v cyxoro neperpeTtoro napa. YITIEBOJIOPOIHOTO
YYaCTKOB I1J1ACTA, coIpbs. He

HO Y HA OYUCTKY BCIIOMHMIU? TO-TO

IT3IT OT NOCIOMHBIX OTIOKEHUIM COJIbBATOB U
TBEPAbIX YACTHULL YITIEBOLOPOJAOB, HACBIILIEHHBIX
B3PBIBOONACHBIMHU (ITMPO(POPHBIMI)
BelecTsamMmu. Hago OTMeTUTS, 4TO, B OT/IINYUE
OT ' POIIECKOCTPYHHOM nepdopanuy,

HAIll METO/, OCHOBBIBACTC HA IPUMEHEHUN
UCKJIIOYMTEJIbHO 3HEPI'MH BBICOKOHAIIOPHBIX
CTPYH B KOMILJIEKCE C TEPMOAMHAMMNYECKMMU
napamMeTpamu 6€3 UCIIOIb30BAHUA ITECKA,
KOTOPBIH B 3KCILIyaTALMOHHOMN KOJIOHHE
co3gaeT oTBepcTUe. Mbl cCunTaeM, 94TO BO3MOKHO

BcniomuHaio TpyaHbie 60-€ FO/bI IIPONIIIOro
CTOJIETUS, KOIJIA B COCTABE CIIEIUAJIMCTOB
HAy4YHO-UCCJIENOBATELCKOI'O U IIPOEKTHOI'O
UHCTUTYTA «YKpI'MTTPOHHMHEDTH> MBI BLIEXAJIN
Ha Ky6y OKka3bIBATh IOMOIIIb B OPraHU3AIIUU
JIO6BIYU HE(PTHU U T'a3a. CIIOKHOCTD 3TOH 33/1a4N
YCYTIyoOJI1aCh TEM, UYTO PAAOM C HEDTAHBIM
MCCTOPOX/ICHUCM OBLIN JBC U3BCCTHBIC B MUPC
KypOpTHBIE 30HBI — Bapazaepo u boka e Xapyko,
KOTOPBIE, TAK K€ KaK 1 HEPTh, IPEACTABIIAINA
3HAYUTE/IbHBIN SKOHOMUYECKUI UHTEPEC [JIA
Pa3BUTHA MOJIOJION CTPAHBL. HO, KOHEYHO, HE 3TO
06CTOATENBCTBO BPE3ATIOCH B MOIO ITAMATb.

Ceriuac, KaK B KUHOJIEHTE, 5 IIEPEHECYCh
B IOPOJI MOEH MOJIOIOCTH BaKy, B 310Xy
naTe(OHOB, KOT/14 JIETOM U3 OTKPBITBIX OKOH
JIMJIACH HOITY/IAPHASA B TO BpEMs IECHsL: <61
KyKapauya — 3arPAaHUYHBIA TAPaKaH». [IeCEHHbIN
TaApAKaH, KAK U3BECTHO, BO3HUKAJ U3 YEMO/IAHA,

ske. IIpesaraeMblid 3/1€Ch CIOCOO NOBBINIEH S
NIPOAYKTUBHOCTHU CKBAKHH U IIJIACTOB 0A3UPYETCs
HA IIEPEMEHHOM BO3ACHUCTBUU B UMITYJIbCHOM
peXuMe BBICOKO-HAIOPHOI'O IABICHUSA U
TEMIIEPATYPBI C YePETOBAHUEM YEPE3 OAMH-

JIBA 3NM30/1a HATHETAHMA BOALI € [TAB 1 cyxoro
MEPErpeTOro napa. AIpUOPU MOKHO YTBEPKAATD,
YTO IpeJIaraeMas TEXHOIOI U ITIO3BOIUT
PACKPEBITD M «O)KMBUTD> 6€3/JCHCTBOBABIINE
YYaCTKHU ILJIACTA, ONHOBPEMEHHO OUHCTUB
MOJ3EMHYIO MHCTAJUISLINIO CKBAXKUHBL.

MPUEXABIIETO U3-32 OKEaH4. M HaJI0 JK€ OBLIO
TAKOMY CJIYYHUTBCS, YTO BXKUBYIO 1 BCTPETUIICS

C 3TUM 3a0KEAHCKUM KyKapa4yer UMEHHO Ha
Ky6e! Hac pa3MecTH/IM B TOCTUHHIIE, U YKE
OYKBaJIBHO Ha CJIEAYIOMNH JJEHb MOU KOJJIETH
CTaJIN KAJIOBATHCS, YTO KAKOU-TO TAUHCTBEHHBIN
BPEIUTENDb IPOKYCUJI HACKBO3b KOXKAHYIO OOYBb
U U3PELIETHII HIEPCTAHOM premnep. Takas
Y4aCThb, K COKAJIEHUIO, [IOCTUIJIA 1 MOU BEIU.
TanHCTBEHHBIN BPEJUTEIb OKA34JICHI TEM CAMBIM
KyKapadey — KPYIIHbIM YEPHBIM TAPaKaHOM, La
Cucaracha no-ucrnancku. Ham 1os»xe 06'bsICHUIIY,
YTO 3TOT TAPAKAH JIIOOUT JTJAKOMUTHCS KOKAHOM
O6YBBIO M IEPCTAHBIMU BellaMu. K Bedepy, koraa
OCTPOB MEJJIEHHO U HEYKJIOHHO IOTPYKAJICSA

B TEMHOTY, 9TOT HAXAJIbHBIN TAPAKAHUILE
BBIXO/IMJI HA OXOTY. BBIXOMJI OH UMEHHO B TOT
MOMEHT, KOT/]4 6€J1as1 CTEHA OTEN S IOKPBIBAIACH
Y30p4YaThIM PUCYHKOM U3 XKEJITO-YEPHBIX
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KyKapa4dam, TaK

MPosABNAIOT HebonbLuMe N3MeHeHns 11 KapIIOB, KOTODPIC,
u amepunam. Ho &

OJIHAKO, Ha €€ (pOHE
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E IOPKUX HEOONBIIUX AIEpHUL]. B mepBoe BpeMs KyOHUHIIbI, HMEHHO B 3TOT MOMEHT, KOTJjd ITAJJACT
MBI JIOJITO HE MOTJIM COMKHYTb IJ1a3: OOSJIUCH, JIABJIEHUE, Y PBIOAKOB CIy4aeTCsl 60raThIN YJIOB:

y

=

= KaK OBl B YXO HE BJIE3/IH IIPOKJIATBIE TIOTOMKH AKYJIbl, MEY-PBIOBI, KDYIIHBIE PAKOOOPA3HBIE U

R JPEBHUX IMHO34BPOB JIA’KE€ OUYEHDb BKYCHAS

< IOPCKOT'O TIEPUO/IA. GoJbiiasi ppi6a

e M MBI HETITACHO M pu oTpnuaTenbHOM oaBleHUN ITaKy, 1o popme

% OOBBUIN BOUHY caTennnTbl He(bTI/I — CMOfb, IIOXOK4s1 HA XOPOUIO

: KaK IIPOKOPJIUBBIM na pa(bl/IHbl, acdhanbreH bl, CcOibBaTbl — HU3BCCTHBIX CA34HOB

Q

X

CBOUCTB.
CIIyKAIUE OTEISA KAXKYTCA KaPIUKAMU.
U KyOMHCKUE O4eBUHO, ppI6A MAKY
KOJIJIETA OO'bSICHUJIN HAM, YTO YOUBATH (dOopMUPYETCA TAKOM KPYITHOH, HIOTOMY YTO HA
KyKapadei He HaJJO, HOTOMY YTO OHU SIBJIAIOTCSA HEE BO3/JEUCTBYET OTPULIATEILHOE JIABJICHUE,
OUONOrMYECKMMU NPOTUBHUKAMU 3TUX AIIEPHULI, KOTOPOE KaK ObI PACTATUBACT U PACIUIIONUBACT
KOpPOY€E roBOPs, UX NOEAAIOT. [To3:Ke BCe BCTAJIO €€e TEeJO.
Ha CBOM MECTA, U ITO HOYAM MBI CITOKOMHO CIaJIH, B aKCnIepHMEHTAIBHBIX PA60TAX OBLIO
HACJIAXK/IATUCh CHOBUIEHUSMU, KAK MECTHBIE 3aMEUYEHO, YTO IIPU OTPULLATEITBHOM
JKUTEJIN OCTPOBA. JIABJIEHUHU CATEJUINTBI HEPTU — CMOJIBI,

Bel cipocuTe: mpuyeMm 37€Ch OTPULIATETBHOE napa@uHbL, aCHAJIBTEHDI, COIbBATHI —
JaasyeHue? [IpUTOM 4TO KYKapadHU MOABIISIIMCH MPOABJIAIOT HEOOJIbIIHME U3MEHEHUA CBOHCTB:
TOTI/IA, KOI/1a COJTHIIE KJIOHUJIOCh K TOPU3OHTY, U TEHJEHIIUIO HAMATHUYHBATBCA, CHUYKEHHE
JIABJIEHUE OITYCKAJIOCh IIPUMEPHO JO 725—730 MM TEPMOJAMHAMUNYECKOTO ITOTEHIINAJIA U ITOYTU
PTYTHOTO CTONOA. DTOMY HE HA/I0 YUBJIATHCH, HE3AMETHOE I'PYIIIUPOBAHUE U JIBUKEHUE B
OOBACHUIN HAM KYOWMHCKHUE KOJIJIETH, IOTOMY JKHJIKOI cpejie (HedTr). [TonoOHbIE BO3AECHCTBUSA
4TO OCTPOB PACHOTIOKEH OYEHD OIM3KO K OTPHULATENIBHOIO JIABJICHUS HAJJO 3AMEYATDb 1
3KBATOPY. MeX 1y IPOYMM, IPOJOJIKAIN YYUTBIBATD.

711 Ha9a1a yAICHUM, 4TO TAKOE OTPULIATEIBHOE TEKYYEN, TO OHA HE JIOJIKHA HAXOANUTHCS IIPU
JIaBJIEHUE. DTO IABJICHUE HUXKE HOPMAJIBHOI'O OTPHULATENIBHOM JIABJIEHUH JJINTEIBHOE BPEMSL.
aTMOC(EPHOTrO JABJIEHUS HA YPOBHE MOPS, TO B Hamem HE(TETra30MIPOMBICTIOBOM JIEJIE
ecTb MeHbIe 760 MM PT. ¢T. OTPHUIIATCIBHOC B HEKOTOPBIX CJIY4AAX OTPULATEIIBHOE
JIaBJIEHUE BCETA HAOIIONAETCA B KOCMOCE, JIaBJIEHUE MOXXHO UCIIOIb30BaTh. Hanpumep,

B BBICOKOI'OPHBIX PAHOHAX, B KOI6AX IPU HEM MOKHO (D (PEKTUBHEE, YEM ITPU
NEKTPUUECKUX JIAMI HAKAIUBaHU4. [Ipu O6GBIYHOM JJaBJIEHUH, IPOU3BOJIUTH PAOOTHI IO
TAKOM JIABJIEHUY, 4 B IPEZETIE — TIPHU BAKYyME BOJIOM3OJIALIAH, 4 TAKXKE IO 60PBOE C KOPPOIUE
BCE BEIIECTBA U TENA U BJIMSIHUEM
HAYUHAIOT ITIO-HOBOMY HEKOTOPBIX OAKTEPUH,
OILIYI[aTh MUP 1 BnusHue kopposuum n/mnm p1 O6CTY KMBAHIN
IIPOCTPAHCTBO, K 3 BpeJJ,OHOCH bIX 6a KTepvu)] an MCTAJJIMYECKOT'O
IpUuMcpy, Ipru MUHYCOBOU OTpM Ll,aTeJ'l bHOM .u'a BIeHnu O60pY,ElOB3HI/IH

TEMIIEPATYPE BOAA MOKCT 3HAYUTENbHO 3aMEeJIIETCA U MOXET [

HE 3aMEP3ATh, A TAATh. AaXe COBCEM MCHE3HYTb. LEMEHTHOI'O
OTpuLaTENbHOE KOJIbI1A 34
JaBJIEHUE — 3TO XOPOLIO SKCIUIyaTAIMOHHOMN
UJIU IIJIOXO? — MOXKET KOJIOHHO¥. Bnusanue
IIOUHTEPECOBATLCA YU TATEIb. Ha TAKOM BOIIPOC KOPPO3UH 1/WUJIN BPEJOHOCHBIX 6AKTEPUT
MOXXHO OTBETUTD IIO-PA3HOMY, IIOTOMY YTO JJIA MIPU OTPULATEIBHOM JABJIEHHUH 3HAYUTEIBHO
HEKOTOPBIX TEJI U BEMECTB 3TO MOXET OBITh 3AMEJIAETCA U MOXKET JJA’KE COBCEM MUCUYE3HYTh.
XOPOUIO, I APYIUX — IVIOXO. ECJIM MBI XOTHUM, Taxk 4TO 11 HaIe paboThl OTPUIATEIBHOC
4TOOBI JKHUJIKOCTD (K IPUMEPY, BOAA) 6bLIa JIaBJIEHUE — 3TO XOpouo! ©
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AHKeTa )XypHana «Bpems konTio6uHra. Bpems 'Pll»

PecnnoneHTam GBI NIPEJIOKEHDI
CJIEIYIOITUE BOIIPOCHI:

1. B xakoM peruoHe (peruoHax) padoraet Barma koMnaHms?

2. KaxOBbI I€OJIOrMY€eCKUE YCIIOBUSA B MECTAX IIPOBEACHU A
PadoT (TUI KOJIJIEKTOPOB, INTYOUHbI CKBAKUH U T.I1.)?

3. Kakwue COBpEMEHHBIE TEXHOJIOIMU HE(PTETA30BOT'O
CEpPBUCA UCIIONBb3YIOTCA HA BameMm nipeanpusatumn?

4. Kakue TeXHOJIOI'UHU INIAHUPYETCA UCIIOIb30BATh B
onvkanmeMm (3—-5 ner) oyaymem?

5. TlpumenseT nau Baia KOMIaHUs KOJITIOOUHI'OBBIC
TEXHONOIUM? EC/IN /12, TO KAKHE KONTIOOMHI'OBbIE
TEXHOJIOI'MH HAUOOJIEE€ BOCTPEOOBAHBI B PETUOHE (-2X)
NIPOBeAEHUA padoT Bameil KoMnanuu?

6. KOITIOGMHI'OBBIC YCTAHOBKY KAKUX IIPOU3BOIATCIICH
UCIOIb3yeT Bama KoMIraHus?

7. Yapasanochb i Bam u Bammm Kosjieram ¢ IOMOIIbIO
KOJITIOOMHI'OBOU TEXHUKHU MIPOBOJIUTH YHUKAJIbHBIE
paborer? Eciu fja, TO Kakue?

8. Tlpumenser mu Bama kommmanusa Texnonaoruio I'PIT? Ecim
J1a, TO Kakue BUAbI I'PIT a(p(PEKTUBHBI HA CKBAXKMHAX
Bamero pernona?

9. O6opynoBanue aia nposeaeHus ['PIT kakmux
IIPOU3BOAUTENEN UCITONb3YET Barma KOMITAHWA?

10. Kakwue Texnonornu I[THIT aBng1oTcs, no BameMmy MHEHUIO,
HauOO0JIEE AKTYAIbHBIMU HA CETOAHAIIHNH JICHb?

11. Kakue cermeHTBl POCCUICKOTO HE(PTETA30BOIO CEPBHCA
CTOJIKHYJIMCB C CAMBIMH OOJIBIIUMH IPOOIEMAMU B CBA3H
C CEKTOPAJIbHBIMU CAHKIIUAMMN?

12. HexBaTKa KAKUX BUJOB OOOPYJOBAHUS JIJI51
HePTEra30BOIo CEPBUCA OCOOEHHO OLYTHMA HA
POCCHUIICKOM PBIHKE?

13. Kak n3MEHNINCH NOJNUTUKA Bamen KoMImanuu 3a
nocjaegHue 2—3 roja?

14. Kakue nporpeccuBHbIE TEXHOJIOTMHU HE(PTErA30BOIO
CEPBUCA OYAyT HA [IUKE BOCTPEOOBAHHOCTU B OO0O3PUMON
(5—10 neT) nepcnekTuse?

15. UHAOPMALIMIO O KAKUX TEXHOJIOTUAX BbI XOTEIN OBI
IIOJIYYUTh CO CTPAHML )KypPHAIA «BpeMsa KONTIOOMHTI 4.
Bpemsa I'PIT»?

ITycroBaioB Muxauja MHUXaHIOBHUY, LHIICEHED
MexXHUHUECKOll BOO0EPICKU NPOOaXdC oenapmamerHmada
3AKAHUUBARUS CKBANCUH, [LLn1ombepice»

1. Bo Bcex, BKiIodas 3anaiHyo Cuoups, sAman,
CaxanuH, Kacriuii.

2. PasznuuHbIe, KAK KAPOOHATHBIE, TAK U

TEPPUTEHHBIE KOJIJIEKTOPDL, INTyOHHA CKBAXXUH

5000+ MeTpOB.

Bce.

Bce.

Ja. HopManuszanusa XBOCTOBUKOB, OCBOEHHE,

onepuposanue BCO.

CO6CTBEHHOE ITPOU3BOACTBO.

Ja. MI'PIT € 3aKpbIBAEMBIMH My(PTAMHU.

Ja. B ocHOBHOM nponnaHTHbI MIPIT.

CO6CTBEHHOE ITPOU3BOACTBO.

0. —

AR

=0 ® O
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The following questions were asked:

1. In which region(s) does your Company operate?

2. What are the geological conditions in the areas
where your Company operates (reservoir types,
well depths, etc.)?

3. Which up-to-date oilfield service technologies are
used in your Company?

4. Which technologies do you plan to use in the
nearest (3—5 years) future?

5. Does your Company use coiled tubing
technologies? If the answer is yes, which coiled
tubing technologies are in demand in the
region(s) where your Company operates?

6. Coiled tubing units of which manufacturers does
your Company utilize?

7. Doyou or your colleagues have experience of
performing any unique operations with the help
of coiled tubing equipment? If the answer is yes,
provide some details.

8. Doesyour Company use hydraulic fracturing
technology? If the answer is yes, which hydraulic
fracturing types are effective in your region?

9. Hydraulic fracturing equipment of which
manufacturers does your Company utilize?

10. In your opinion, which EOR technologies are of
vital importance today?

11. Which segments of the Russian oil and gas service
faced the most serious problems due to the
sectoral sanctions?

12.The lack of which types of oil and gas service
equipment on the Russian market is the most
sensible?

13. How has your Company changed its policy during
the last 2—3 years?

14. Which high-tech oilfield service technologies will
be in demand in the near term (5-10 years)?

15. About which oil and gas service technologies
would you like to read in Coiled Tubing Times
Journal?

Michael Pustovalov, Field Application Engineer,

Well Completion Department, Schlumberger

1. Inallregions including Western Siberia, Yamal,
Sakhalin, and Caspian region.

2. Various geologic conditions, both carbonate
and terrigenous reservoirs, well depths of
16,400+ feet.

3. Allof them.

4. Allof them.

5. Yes. Liners cleanouts, well stimulation, and
additional equipment control.

6. We have our own manufacturing.

7. Yes. Multi-stage fracturing with closable sleeves.

8. Yes. Mainly, multi-stage fracturing with
proppant utilization.

9. We have our own manufacturing,

10. -



Coiled Tubing Times Questionnaire

11. Cepsuc Ha menbge — Bce BubL, IPIT /1151 CIIaHIIEB. 11. All offshore oilfield service types, as well as
12. Tpy6bl C IPEMUATBHBIMU COEAUHEHUSMU. hydraulic fracturing in shales.
13. — 12. Pipes with premium-class connectors.
14. MTI'PII Cc BO3MOXHOCTBIO re-frac. 13. —
15. O TEXHOMOTUAX 3aKAHYUBAHU S, IPUMEHSIEMBbIX 14. Multi-stage fracturing with re-frac capabilities.
B PO. 15. About well completion techniques applied
in Russia.
I'aaxnmos Pamuias PudxaroBud, 3anecmumens
2eHePaNbHO20 OUPEKMOPA 10 MEeXHONOUAM, Ramil Galimov, Deputy General Director,
OO0 <Topzoewiii dom «Hegpmerxamcruii Technology, Trade House “Neftekamskiy machinery
MAUUHOCIPOUMENILHBILL 3A600» plant”, LLC
1. P®, 6nmxHee U JabHEE 3aPyOEKbE. 1. Russian Federation, near and far abroad.
2. Pasnuunble. 2. Various.
3. - 3. -
4. MI'PII, BbIXO/ HA MIEb(OBBIE TIPOECKTHI. 4. Multi-stage fracturing. We also plan to start
5. Ja. offshore projects.
6. — 5. Yes.
7. Bpabore. 6. -
8. a. nTepBasbHBIN, CEIEKTUBHBIM, 7. Inprocess.
MHOI'OCTAAHUHHBIN. 8. Yes.Zonal, selective, and multi-stage fracturing.
9. Hama KOMITaHHA ABJIAECTCSA IPOU3BOANUTEIIEM 9.  Our company manufactures hydraulic
060PYJOBAHMUSL. fracturing equipment.
10. MI'PIL 10. Multi-stage fracturing.
11. - 11. -
12. - 12. -
13. PasBuTHe HOBBIX TEXHOJIOTUM, B TOM YUCJIE 13. We focus on new technologies development,
UMIIOPTO3AMELAIOIINX. including import substitution technologies.
14. CoBmelneHre HUKHETO M BEPXHETO 3aKAHYUBAHUA. 14. Combination of low and upper completions.
15. O HOBBIX TexHOMOTUAX MI'PIT 1 'HKT. 15. About new CT and multi-stage fracturing
technologies.
MaeBckui IMUTPHUIH AJIEKCAHAPOBUY,
unacenep 1-it kamezopuu OC u PC YCTuC, Dmitry Maevskiy, Senior Engineer, Well
PYTI J10 «benopycregmuo» Technologies and Supervising Administration,
1. Pecnybnuka Benapycs, Poccuiickas denepanys. Belorusneft
2. TeppureHHbl€ U KApOOHATHBIE KOJJIEKTOPHI, 1. Republic of Belarus, Russian Federation.
ry6rHa CKBKUH 2600—3200 MeTPOB. 2. Both carbonate and terrigenous reservoirs, well
3. @nor no rexHonoruu CKUO®, pnoter I'PIT, MTPIT, depths of 8,530-10,500 feet.
CHUCTEMBI HallpaBiIeHHOro 6ypenus CHB89-76M 3. SKIF®, hydraulic fracturing and multi-stage
U . fracturing, SNB89-76M directional drilling
4. CKHO® T'PII, MTPIL. system, etc.
5.  [Ha.TIpombiBKa 32605, HKT, OCBOEHHE CKBAKUH. 4.  SKIF® hydraulic fracturing and multi-stage
6. C3AO «OUIMAI>. fracturing.
7. Hda.HampaBieHHOE KOJITIOOMHTIOBOE OYPEHUE C 5. Yes. Bottomhole cleanout and well stimulation
CHB89-76M. operations.
8. Ha.dddexruBHbr KITPITu MI'PIL 6. FIDMASH.
9. C3AO «PMIMAIID>. 7. Yes. Directional coiled tubing drilling with
10. TopuzoHTanbHOE GypPEHUE CO CITYCKOM SNB89-76M system utilization.
KOMNOOHOBKM MI'PIT 1 mpoBeieHrE CaMOM 8. Yes. Acid fracturing and multiOstage fracturing
ONEPALINU. are effective.
11. - 9. FIDMASH.
12. — 10. Horizontal drilling with lowering of multi-stage
13. - fracturing assembly and operation performing.
14. TIosTOopHBI€ I'PIT HA CKBAXKUHAX, OOOPYJOBAHHBIX 11. —
KOMNOHOBKamMu MI'PIT ¢ pa36bypuBaeMbIMHU 12. —
IOPTAMHU U TAPAMH. 13. —
15. O MI'PII, PBIL 14. Re-fracturing of wells equipped with multi-
stage frac assemblies with drillable ports and
ParnsyminH Pycram CepreeBud, 2/1a6HbLl balls.
cneyuanucm no pemonmy cxeaxcur OO0 <IPIEO» } 15. About multi-stage fracturing and radial drilling, }
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AHKeTa )XypHana «Bpems konTioouHra. Bpems 'Pl»

1. AHAO.

TeppUTr€HHBINA TUI KOJJIEKTOPOB, YACThIE
Pa3JIOMBI, INTy6rHA IO CTBOIY 2700—-4000 M.

3. MIPII, KOMIIOHOBKA 3aKAHYMBAHUS (XBOCTOBUK)
ReelFrac Packer, Monobore.

4. Texnonoruu nzonsanuu mypT I'PIT (ttacTeipy,
CJIBOEHHBIE ITAKEPDL, TAKEP-IIPOOKH), KOMITOHOBKU
3aKAHYMBAHUSA CKBAXKUH C PA3JIMYHBIMHU
My(pTaMH.

5. Ha.TIOH, ReelFrac Packer, Wide Pack Straddle,

ppesepoBanue Myt I'PIT.

VCTaHOBKHY NOJPAAHBIX OPraHU3AIHN.

Ja. MI'PI1 — nponnaHTHBIN, peAKO — «Caenoi» I'PIT.

BHYTPHUCKBa)KMHHOE — KOMITaHUM Weatherford

u 3A0 «OKDb «3ennT», Ha3€MHOE — HOAPATHBIX

OPraHU3AINH.

10. MI'PII, M30IA1IMOHHBIE PAOOTHI ITO OTCEYEHHUIO
BOJIBI, 'A34, KUCJIOTHBIE OOPA6OTKHU.

11. CepBuUCHBIE KOMIIAHUH 110 IIPOU3BOACTBY I'PI1
(cnenyanpHag Texuuka), THKT (cnenmanpHas
TEXHHUKA, OOOPYLOBAHUE).

12. -

13. He naMeHM1aCh.

14. Perynupyemsbie myd 1ol I'PIT, 6ypenne ¢ THKT
MHOTOCTBOJIBHBIX CKBA’KUH («PBIOBS KOCTD»).

15. O rexnonoruax ITHII B CKBaKMHAX C PA3/IMYHBIMHA
THUINAMHU 3AKAHYUBAHUA.

NI

COpOKHH dxyapa BUKTOPOBHY, HAUAILHUK

omoena OO0 JIVKOHJI-Hnncurupurizs

1. 3anagnHas Cubups, Pecriybnuka Komu, AHAO,
ITepMckuii Kpai, Boirorpaackas o6,
AcTpaxaHcKas 06:1., Camapckast 0071

2. KapOoOHaTHBIN U TEPPUTE€HHBIM, [NTYOUHA OT
200-3000 m.

3. TIpeacTaBiaeHbl IPAKTUYECKU BCE HOBUHKU B
pamkax ITporpammsr OPIL

4. MHOT03a00MHBIE CKBAXXUHBI, TOPU30HTAIbHBIC

CKBAKMHBI C PA3JIMYHBIMU TEXHOJIOTUAMU U

ob6opynosaHueM MI'PIT, yCcTpO¥iCTBa KOHTPOJIA

MIPUTOKA.

IIpumenser.

IIpenoCTaBIAIOT NOAPAAHBIE OPIAHU3AINN.

CO6CTBEHHOI'O CEPBUCA HET.

7. Bce mHHOBan MU OTpPakeHbl B SPE.

8. IIpumensetr. MTPIL

9

1

W

. COOCTBEHHOI'O CEPBUCA HET.
0. Cm. 1. 14.
11. TPUM3 (TEXHOIOTUU U OOOPYIOBAHNE).
12. 3axonoHHBIE pa36yXaIOIME TAKEPDI, AKTHBHBIE
nopTsl MHPIT, ycTpOorcTBa KOHTPOJIS IIPUTOKA.
13. -
14. PaBHOnpOXOAHbIE KOMIIOHOBKY MI'PT],
CEeJIEKTUBHBIC COCTABHI 4151 PUP.
15. O TEXHOJOTusX 1 OOOPYIOBAHUH JJIs1
MHOTOCTBOJIBHBIX CKBA’KHUH U JIJIS
TOPU3OHTAJIBHBIX CKBAKHH.
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Rustam Faizullin, Chief Specialist, Well Repair;,

YARGEO,LLC

1. Yamal-Nenets Autonomous District.

2. Terrigenous reservoirs with multiple faults,
measured depths of 8,860-13,120 ft.

3. Multi-stage fracturing, ReelFrac Packer,
Monobore.

4. TFracsleeves isolation technologies (patches,
dual-wall packers and bridge plugs) and well
completion assemblies with various sleeves.

5. Yes. Flow testing, ReelFrac Packer, Wide Pack
Straddle, and frac sleeves milling.

6. Units of contractor companies.

7. -

8. Yes. Multi-stage fracturing with proppant.
Sometimes we use “blind” fracturing.

9. Downhole equipment of Weatherford and OKB
Zenith, CJSC companies, surface equipment of
contractor companies.

10. Multi-stage fracturing, isolation works, and acid
treatments.

11. Service companies which specialize in
hydraulic fracturing and coiled tubing
technologies.

12. -

13. We haven’t changed our policy.

14. Adjustable frac sleeves and coiled tubing
drilling of multilateral wells.

15. About EOR technologies in wells with various
completion types.

Eduard Sorokin, Division Head, Lukoil-
engineering, LLC

1. Western Siberia, Komi Republic, Yamal-

Nenets Autonomous District, Perm, Volgograd,
Astrakhan and Samara regions.

2. Both carbonate and terrigenous reservoirs, well

depths of 656-9842 ft.

3. We have almost all new technologies presented

in the frame of Pilot Development program.

4. Downhole splitters, horizontal wells with
various multi-stage fracturing technologies and
equipment, and flow control devices.

Yes.

Units of contractor companies.

All innovations are presented in SPE articles.
Yes. Multi-stage fracturing,.

We don’t have our own service.

. See item #14.

Hard-to-recover reserves (technologies and

equipment).

12. Behind-the-casing swellable packers, active

multi-stage frac ports, and flow control devices.

13. -

14. Internal flush multi-stage fracturing systems

and selective cement squeeze compositions.

15. About technologies and equipment for

multilateral and horizontal wells.
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Coiled/tubing

Joporue apy3bs! rewncorenres L1T11CS

KypHai «<BpeMst KOITIOOHHTA» IIPOCHT Bac OTBETHTH HA HECKOJIBKO BOIIPOCOB

1. ®.N.0.

2. Kommanusa/Opranusanus

3. JO/LKHOCTD

4. B KakoM peruoHe (-ax) padoraer Bama xoMmnanwsa?

5. KakOBBI I'€OJIOIMYECKHUE YCIOBUS B MECTAX ITPOBEICHUSA PAOOT (THIT KOJUIEKTOPOB,
[JIyOUHBI CKBAKUH U TIL)?

6. Kaxme coBpeMEeHHBIE TEXHOIOIMH HE(PTEra30BOIO CEPBUCA UCIIONB3YIOTCS HA
Bamem npeanpuariun?

7. Kakue TeXHOI0rnM INIaHUPYETCH UCTIONb30BATh B O/vpKammeM (3—5 jier) Oyayem?

8. IIpumenser im Bamra KoMaHus KOITIOOMHIOBbIE TEXHOIOTUM? ECiu 113, TO
KAKHE KOJITIOOMHI'OBBIE TEXHOJIOIMU HANOO0JIEE BOCTPEOOBAHBI B PETUOHE (-AX)
[IPOBEACHA PA60T Bateit Komranum?

9. KONTIOOGMHIOBBIE YCTAHOBKU KAKHUX [IPOU3BOANTEIIEN UCIIOIB3YET Baria KOMITAHUA?

10. YoaBanock 11 Bam 1 BanmmM KojuieraM ¢ IIOMOIIBIO KOJITIOOMHI'OBOM TEXHUKHU
IIPOBOAWTD YHHUKAJIbHBIE PAOOTHI? EC/IN 13, TO Kakue?

11. IIpumenser mu Bamra komrianusa Texnosnoruto I'PIT? Eciau aa, To kakue Byjibl IPIT
3(P(PEKTUBHBI HA CKBAKMHAX Bamero pernoxa?
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12. O6opynoBanue 1A nposeaeHus ['PI1 Kakux IpoOu3BOANTENEHN UCTIONb3YeT Bara
KOMITAHHA?

13. Kakue texnonoruu [THIT Ao, 1o Bammemy MHEHHIO, HAUO0JIEE AKTYJIbHBIMU
HA CETOIHSIIHWM JICHb?

14. Kakue cerMeHTbI POCCUICKOT'O HE(PTETra30BOIO CEPBUCA CTOJIKHYJIMCh C CAMBIMH
OOJIBIINMU IPOOIEMAMU B CBA3U C CEKTOPAIBHBIMU CAHKIIUAMUN?

15. HexBaTKa KAKUX BUJOB OO0OPYAOBAHMA I HE(PTETA30BOI'O CEPBUCA OCOOEHHO
OIIyTUMA HA POCCUNCKOM PBIHKE?

16. Kak u3MeHWIACh IIOJINTHUKA Baleil KoMIIaHuu 3a rociueaaue 2—3 roga?

17. Kaxkue IporpeCcCUBHbIE TEXHOIOTUH HE(PTETA30BOI'O CEPBUCA OYyT HA ITUKE
BOCTPEOOBAHHOCTH B O003pUMOI (5—10 11€T) nepCrieKTuse?

18. TH(pOpMALINIO O KAKUX TEXHOJIOTUAX Bbl XOTEIN OBl IIOJIYYUTh CO CTPAHUL]
JKypHaIa «Bpemsa konriobunra. Bpems I'PIT»?

Crmacu00, YTO HAIIUTH BPEMA JI/IA OTBETA HA HAIITH BOIIPOCHI!
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M a méﬁ A TonkKo opuzuHanbHbie 3anyacmu!
. Tonkko npocheccuoHansbHbIe yenyau!

CEPSUC KONTIOBYATO230I0 0502/ HOSAH Y7
TelePs el NOCT/TIHEE

Komnauusa «MawOwun»
(Poccuincrkan ®efepaums) —
ohuUmansHbI NpeacTaBuTens Mo
CepBUCHOMY 0BCYHUBAHMIO
obopyaosaxus C3A0 "OMOMALL"
(Pecnybnuka benapycs).

OcHOBHbIE Haww ycnyru aTo:;
» [apaHTUitHOe W nocnerapaHTUitHoe oBenyxuBaHue
obopyaosaHus npoussoactea C3A0 «Puamaly;

» [poBefieHue nycko-Hanaao4HbIx pabot u obyyeHue
creumnanueToB 3akas4uka;

* [poBeaeHue paboT no kanuTansHOMY PEMOHTY 1
MogepHu3aUun obopynoBaHus;

« [ocTtaeka beamyToBOI ANMHHOMEPHON TPYOb!;

» [locTaBKka OpurMHarnbHbIX 3anacHbIX YacTen, MMNOPTHON
KOMMMEeKTaLMM U PacxogHbIX Matepuanos Ang
KONTHOBKWHIOBOrO, HAarHeTaTENLHOM W a30THOTO
obopyaoBaHus, a Tawke obopyaosanus ans [P,

C pervoHanbHoro cknaga B r. Cypryr.

MbI rotoBbI OpraHn3oBaTth
AOCTaBKY KOMMMAeKTaLuuu co
cknaga B nboe ygobHoe ans
Bac mecTo B KpaTt4yanwmue cpoku!

www.mashoil.ru Poccus, 119017, r. Mocksa

MNeikeBCcKWA Nnep., 4. 5, cTp. 1, odwuc 224
OTOEN NPOJAX Ten. +375 (29) 664-74-04
+7 (916) 965-81-01
CKNAQ e r. CypryT E-mail: sales@mashoil.ru

yn. Byposan, a. 6, 1 aT. OTOEN CEPBWCA Ten. +375 (44) 775-06-75
Ten. +7 (922) 256-59-89 +7 (987) 478-42-26
KonecHwk AnexkcaHgp E-mail: dmitriy.klimovich@mashoil.ru
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HanoMuHaeM HAIIUM YUTATENISAM, YTO
HAY4YHO-IIPAKTHYECKHH KypHAJI «Bpemsa
KOJI'TFOOHMHI'A» BE/ICT AKTUBHYIO /ICSTETBHOCTD
B COLIMAJIBHBIX CETAX. B 4aCTHOCTH, )KYpHAJI
HMEET COOCTBEHHYIO CTPAHUYKY
(https://twitter.com/cttimesdotorg) B Twitter,
IINPOKO PACIPOCTPAHEHHOU COLIMAIbHONU
CEeTH JIJIs1 OOMEHA KOPOTKUMHU COOOIICHUSIMHU.

TaM Bcera MOXKHO HAMTHU CChIJIKM HA HAaOoIee
4AKTYaJIbHBIE HOBOCTHU HE(PTErA30BON UHAYCTPHUU
U HeprecepBuca. JlanHas onmus 6yJeT BECbMa
MOJIE3HA IOIB30BATENAM, KOTOPBIE YACTO
UCIIOJIb3YIOT MOOUJIBHBIE YCTPOUCTBA U IIJIAHIIETHI
JUIS BBIXOZIA B CETh IHTEPHET NOCPEACTBOM CIIEIJUATIBHOTO
MOOHJIBHOTO IPUJIOXKEHU Twitter.

Taxoke )KypHa1 «<BpeMs KOXTIOGHHIA» IMEET
COOCTBEHHYIO I'PYTIITY B COIIMAJIBHOU CETH JIJISI TOUCKA
U YCTAHOBJIEHUS JIEJIOBBIX KOHTAKTOB LinkedIn. B 31011
CETH 3aPETUCTPHUPOBAHO CBBITIE 467 MUJUTHOHOB
OJB30BATENEH, NPEACTABISIOMUX 150 oTpaciier 6usHeca
n3 200 crpan. I'pynna Hamero xxypHaia (https:/www.
linkedin.com/groups/2244679) aKTUBHO PA3BUBAETCA U
pacret. Ha JaHHBIN MOMEHT OHA HACYUTHIBAET IOYTH
5,7 THICAYHN YIACTHUKOB 13 Poccnn, CIIA, Kanazpr,
bmmxnero Bocroka, crpan JIATUHCKONM AMEPUKH U
A31aTCKO-TUXOOKEAHCKOT'O PETUOHA.

CeTb LinkedIn 11o3BoJisie T He TOJIBKO HAJIAAUTh
JI€JIOBBbIE KOHTAKTBI, OOPECTH HOBBIE 3HAKOMCTBA, HO TAKXKE
U MOJIYYUTh OTBETBI HA HHTEPECYIOIINE BAC BOIIPOCHL.

B Hamer rpyImme COCTOUT MHOXKECTBO IMPO(MECCUOHAIIOB,
PadoTAMMX B HEPTEra30BON OTPACIIH B LIEJIOM U B
WHAYCTPUH KOJITIOOMHI'A B YaCTHOCTH. BCeraa MoxXHO
PACCUYNTBIBATH HA TO, YTO BAIIl BOIIPOC HE OCTAHETCSA
0€3 BHUMaHMA 1 Bbl CMOXKETE [TOTYYUT IOJIE3HYIO /IS
BAC MTH(POPMALIHIO.

KypHax BpeMs KOITIOOHHTA» [IPOJJOJIKAET
NyOIHMKALIAIO0 HEKOTOPBIX HAM60Ie€ MHTEPECHBIX U
OXKHBJICHHBIX JJUCKYCCHM, HAYATBIX B I'PYTIIIC HAIIETO
>)kypHaia B cetu LinkedIn. Hike mpuBe/icHA OfHA U3 HUX.

Puxu IIM1Ic-MiL, TUPEKTOP IO IIPOU3BOICTBY
koM1niaHuu Peoples Performance Chemicals, ormeTuir:
«Hamra komnianus Peoples Performance Chemicals HegaBHO
pa3padoTana HOBbIM IPOAYKT. HaM y1a/10Ch yCIIENTHO
BHEJPUTD I'PAPUT B ITOTUAKPUIAMH/IHBINA TIOHU3UTEb
TpeHUs. HOBMHKA 6bl1JIa YCIIEMTHO IMTPOTECTUPOBAHA
B CKB2’)KMHAX C OOKOBBIMM CTBOJIAMH BILIOTD JJO
3220 m. HoBas1 TEXHOIOIUS ITO3BOJISIET 3HAYUTEIBHO
CHM3UTD JABJIEHUE HA KOJIOHHY U cOTpOoTHUBIeHNE. OHa
HCIIOJIb30BAIACh HECKOJIBKMMH HAIIUMU KJIMEHTAMH,

1 OHH OY€HbD JIOBOJIbHBI PE3YALTATAMU. EC/IN Bac
3AUHTEPECOBAJI HAII HOBBIY IOHU3UTEJIb TPEHUS, Oy/ly paj,
MIOJEIUTHCA C BAMU OOPA3IIOM>.

Anexcanap PygHuk: «OTnnunble HOBOCTH! [ToHMMKaEeT
JIM OH TPEHME TUIIA METAJUI-METAJUI MJIM YMEHDBIIIAET
TUAPABINYECKOE CONPOTUBIIEHNE? VTN, 6BITH MOXKET, OH
JlesiaeT o6e 3Ty Beniu? XKy ¢ HeTEpIIEHHUEM CTaThU 00
3TOU HOBUHKE».

Puxu ITnnic-mi.: «Ha camom jiesie OH XOPOIIIO JEe/IaeT
06¢€ BBIECYTIOMAHYTHIE BEIU. B HacTOs1IIEE BpEMS MBI
IIPOBO/IUM HCCJIEJOBAHUE, PE3YIBTATHI KOTOPOI'O OYAYT
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HoBbIV MOHM3UTENb
TPEeHWA C rpaUTOM

Newly Formulated
Friction Reducer
with Graphite

Let’s remind that scientific and practical Coiled
Tubing Times Journal is an active member of social
networks. In particular, the journal has its own page
on Twitter (https://twitter.com/cttimesdotorg),
awidely known social network that enables users to
send and read short messages. On that page one is
always able to find links to the most up-to-date news
of oil and gas industry and oilfield services. Such an
option will be very useful for our readers who often
use mobile phones and tablets for surfing the web
and accessing the Twitter via a specialized mobile
application.

Coiled Tubing Times has its own group on
LinkedIn website. LinkedIn is a business-oriented
social networking service which allows establishing
professional relationships. More than 467 millions
of users representing 150 industry segments from
200 countries are registered in the service. The group
of our journal (https://www.linkedin.com/
groups/2244679) is actively developing and growing
in a number of participants. Almost 5,700 users
from Russia, USA, Canada, Middle East, Latin America
and Asia-Pacific region are currently registered as the
members of our group.

LinkedIn social networking service allows not only
to establish business contacts and find new friends, but
also to find answers to the questions you are interested
in. A large number of professionals working in oil and
gas industry in general and coiled tubing industry,
in particular, are the members of our group. You can
always count on that your questions will find the
proper answers, and you'll get the information that
will be useful for you.

Coiled Tubing Times continues to publish some
of the most interesting and lively discussions started in
the Coiled Tubing Times group on LinkedIn. One of
such discussions is introduced below.

Ricky Peoples Jr, COO at Peoples Performance
Chemicals, says: “Our company, Peoples Performance
Chemicals, has recently engineered a new product. We
have successfully integrated our graphite product into
our polyakrylamide friction reducer (FR). This product
has been successfully tested on wells with up to 2 miles
laterals. It has drastically reduced pressure and drag. It
has been used by several different clients of ours and
they have all been very happy with the results. If you're
interested in this new FR let me know and I would be



U3JIOKEHBI B OTIE/IBHOM CTAThE. KaK TOJIBKO MBI 3aKOHYUM,
s1 MOT'Y BBICJIATD BAM KOIIUIO 3TOU CTATBU.

Caep IIacaH: <KaKOB 3KBUBAJIEHTHBIN KO3 (PUIITUEHT
TPEHMUS Y JAHHOI'O IIPOAYKTA?»

Moxamen Anb-JIyarIH: <MeHs TAKXKE UHTEPECYET
3KBUBAJICHTHBINA KO3(PPULTUEHT TPEHU S UIIN
HOHMKAIOMUN (PakTOp. HaM MHTEPECHO 3HATH OO
3TOM, TAK KAK MBI XOTEJIN OBl BKJIIOYUTD TAKOH MPOIIECC
B MOJEJIMPOBAHUE I1PU IIOMOIIY IIPOIPAMMHOI'O
06ECTIEYEH US>,

Marikia Iaamep: <[ IpOBOAMIINCE U UCCIEAOBAHUS
COBMECTUMOCTHU C OYPOBBIMH PACTBOPAMU Ha HEPTAHOL/
BOJJTHOM OCHOBE? ECTB JIM KAKHE-TO CPABHUTEIBHBIE TECTDI
IIPOU3BOAUTEIBHOCTU JAHHOI'O IIOHU3NUTEJIA TPEHUA 10O
CPAaBHEHUIO C A4HAJIOT'AMU OT KOHKYPEHTOB? HICIIo/1p308a11
JIM KAKUE-TO U3 BAIINUX KJIMEHTOB 3TOT TIOHU3UTED ITPU
OypeHumn?»

Axmen D33aT: «YJa491 U TAK EPKATD.

HUBo d1p0 Koasmenapec Kademwno: <MoXXHO i1 €ro
HCIIOJIb30BATh BMECTE C KOHIIEHTPUYECKUM KOITIOOMHIOM,
TaKUM Kak Sandvac WellvVac?»

OT1T1O0 Muaep: <Y BAC €CTb JAHHbIE CDABHEHUA
BAIIETO MIPOAYKTA C TOHU3UTEISAMU TPEHUA IPYTUX
IIPOU3BOSUTEIICU?>

Puxu ITnniic-mir.: J10Ka Mbl IOy Ya/IU TOJIBKO YCTHYIO
MH(OPMALUIO OT HAIINUX KIUEHTOB. Halll MOHU3UTENDb
TPEHUS UCTIOTIB30BAJICS IPU ITPOBEJICHUH PAOOT TAKUMH
komnaHuaMy, Kak XTO Energy, Baker Hughes, Coil Rigs,
Legend Coil Rigs 1 HEKOTOPBIMH JPYTUMH. MBI B BOCTOPIe
OT TEX OT3BIBOB O HAIIEM HOBOM IIPOJAYKTE, KOTOPbIE
MOJIy4YaeM OT KJIMEHTOB».

BO3MOKHO, MHEHH A 3THUX CIICIIHATHUCTOB
OKAKYTCA ITIOJIC3HBI I qyuTaTeJaeH XypHaJIaA.

Bacuiuii AHApees, <Bpems KoaTroouHra. Bpemsa I'PIT

Ipumedanue. Mrerie peoariyuiL Moxcem He Co8nadams
CMHEHUCM BbLUULEYNOMAHYINBLX CREUUATILCINOG.
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Coiled tubing

glad to send you a sample.”

Alexander Rudnik: “This is a great news! Does this
product reduce metal-to-metal friction or hydraulic
friction pressures, or both? I'm looking forward to
reading an article or a paper about the results.”

Ricky Peoples Jr: “It actually does a really good
job of both. We have a study that we are working on
getting to put to paper and in an article. As soon as we
get it finished I will make sure you get a copy.”

Saeed Pathan: “What is an "equivalent friction
coefficient" for this product?”

Mohamad Al-Dujaili: “As Saeed Pathan asks, what
is the equivalent friction coefficient, or reducing factor?
We are interested in this because we would like to
include it in our modelling software.”

Michael Palmer: “Has the compatibility been
tested for oil based / water based fluid systems? Are
there any comparisons of the performance of this FR
against competitors? Have any of your clients used this
for drilling applications?”

Ahmed Ezzat: “Good Luck, and Keep Going”.

Ivo Elio Colmenares Cabello: “Could this be
used for a concentric coiled tubing such as Sandvac
WellVac?”

Otto Miller: “Do you have data comparing your
product to other FRs?”

Ricky Peoples Jr: “So far it's just been word of
mouth information coming in. We have had our FR on
jobs for XTO Energy, Baker Hughes Coil Rigs, Legend
Coil Rigs, and a few others. We are very excited about
the feedback we've gotten.”

Perhaps, comments of these specialists will
be useful for the readers of our journal.

By Vasili Andreev, Coiled Tubing Times

Note. The opinions of the above specialists do not necessarily
represent the opinion of the Editorial Board.
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Weatherford paspaboTtana
BbICOKONpPOU3BOAUTESNIbHbIE
LLeMEeHTUPOBO4HbIN NaKkep

M MOCTOBYIO NPOOKY

Weatherford Develops High-
Performance Cement Retainer
and Bridge Plug

RO eI DOt Weatherford International plc announced the

Kommnanusa Weatherford International plc o6bsiBIIIa development and deployment of a high-performance cement
O pa3pabOTKE U YCHENMTHOM PAa3MEIIEHUU B CKBAXKUHE retainer and bridge plug for use in wells in Sakhalin Island,
BBICOKOITPON3BOAUTEIBHOI'O IIEMEHTHPOBOYHOTO Russia.
MaKEPA U MOCTOBOI IPOOKH, KOTOPBIE OBLIN After identifying a need for a higher-performance cement
CIIEIMAIBHO Pa3paA00TAHBI /IJIs1 CKBAKUH HA OCTPOBE retainer and bridge plug to provide isolation in Sakhalin
CaxanuH. wells, a major operator in Sakhalin Island contacted

ITociie TOro Kak OfHA M3 KPYITHEUIITNX Weatherford to develop a technology that reliably meets new,
JOOBIBAIONINX KOMIIAHUI, PAOOTAIOMIUX HA more stringent industry standards. Weatherford’s engineering
CaxanuHe, yKa3ajld Ha HEOOXOJAUMOCTb IPUMEHEHU A team enhanced an existing, proven proprietary design, and
BBICOKOIIPOU3BOAUTEIBHOI'O LIIEMEHTUPOBOYHOT'O then conducted extensive testing of the new retainer and
MMaKepa ¥ MOCTOBOM IPOOKH 7151 OOECTIEYEHN S bridge plug according to American Petroleum Institute (API)
TEPMETUYHOCTH CKBAXKUH, KoMITaHusa Weatherford Specification 11D1. The new design achieved the desired V3
B35JIACH 32 PA3PA6OTKY TEXHOIOTUH, KOTOPAsI rating.
OBI HAIEKHBIM OOPA30M CMOIJIA YIOBIETBOPUTD The resulting downhole tool is one of few on the market
BBIIICYIIOMSHYTBIM TPEOOBAHMAM, 4 TAK)KE BIIUCATHCS qualified for use in Sakhalin wells, meaning that it has
B HOBBIE, 6OJIEE XKECTKUE CTAHAAPTH UHAYCTPHH. been tested at the pressures, temperatures and geometries
KomaH/1a nHXXeHEPOB KoMItaHnu Weatherford expected throughout the service life of the tool. After
YITY4IIN/Ia UMEIOIUIACS, TPOBEPEHHBIN HA MPAKTUKE successfully pressure testing the tool, Weatherford performed

U 3aI1ATEHTOBAHHBIN JU3ANUH, 4 3ATE€M BbIIIOJIHUIA
depeny TECTOB HOBOI'O LIEMEHTHPOBOYHOI'O ITAKEPA
1 MOCTOBOI IPOOKM MO CTaHAapTy API 11D1
AMEPUKAHCKOTO HEPTAHOTO UHCTUTYTA. HOBUHKM

further surface qualification testing to demonstrate that
the cement retainer could be easily and reliably drilled
with a milled-tooth rock bit. All testing was completed at
the Weatherford Research & Development, Engineering,

IIOJIy YUJIA XKEJIAEMBIN PEUTHUHT V3.

BHYTPHUCKBa>KMHHBIE THCTPYMEHTBI
ABJIAIOTCA OJHUMH U3 HEMHOI'MIX HA PBIHKE,
CEPTUPULTUPOBAHHBIX JIJI UCIIOJIb30BAHUA B
CKBaxrHaxX CaxaanHa. DTO O3HAYAET, YTO OHU ObLIN
MPOTECTUPOBAHBI IIPU AABJICHUAX, TEMIIEPATYPAX
U TEOMETPUUECKUX XAPAKTEPUCTUKAX, KOTOPBIE
OKMJAIOTCA IMPU JKU3HEHHOM LIMKJIE THCTPYMEHTOB.
[TocJie yCIEemHOMU ONIPECOBKA MHCTPYMEHTA
koM1niaHus Weatherford nposena fjajipHenmumue
HA3€MHBIE KBAJIM(PUKATMOHHBIE UCIIBITAHUA AJ15
JEMOHCTPALIMU TOT'O, YTO LIEMEHTUPOBOYHBII ITAKEP
MOJKET OBITB JIEFKO M OE€30ITACHO PA30YPEH IIPU
IOMOIIUA 6YPOBOT'O JOJIOTA C (PPEZEPOBAHHBIMU
3yObsAMU. BCce MCIIBbITAHUA ObLIN IPOBEACHEI B
HAyYHO-HCCJIEOBATEIBCKOM U UCIIBITATETBHOM
HeHTpe KomnaHuu Weatherford, pacrioyso;k€HHOM B
XBIOCTOHE, IITAT Texac.

BrICOKOIIPpON3BOAUTENBHBIE LIEMEHTUPOBOYHbBIN
MaKEP U MOCTOBAA IPOOKA ABJIAIOTCA OJHUMH U3
HECKOJIBKUX TEXHOJIOTHUN Kommanuu Weatherford,
MOJIHOCTBIO CEPTU(PUILTMPOBAHHBIX JIJIs1

Technology and Training Center in Houston, Texas.

The high-performance cement retainer and bridge plug is
among several Weatherford completion technologies fully
qualified for deployment in Sakhalin wells.

“We are pleased to once again deliver a technology solution
tailored to meet our client’s needs,” said Nicole Carpenter,
vice president and global account manager at Weatherford. ©

«Jlykonn» BHegpAeT HOBble TEXHONIorMn
npuv 3aKaH4YNBaHUN CKBA)XUH ANA
npoBeaeHMa mHoroctagumnHoro NPM Ha
MecTopoxxaeHusax B IOrpe

000 JIYKOWJI-3anagnas Cubupbs> (100%-¢
nouepuee npeanpusaTue [TAO JTYKOWJT») mposesno
OIBITHO-TIPOMBIIIIJIEHHBIE PAOOTHI IO BHEAPEHUIO
MOZEPHU3UPOBAHHBIX KOMIIOHOBOK IPH 3aKAHYHMBAHUU
CKB2>KMH JIJIs1 IPOBEJEHMUS MHOIOCTAIUIHOTIO
ruapopaspaisa miacta (I'PIT) Ha MECTOPOXACHUAX B
IOrpe, 4TO O3BOJISIET JOCTUT AT OOJIEE BBICOKUX ICOUTOB

HCTIOJIb30BAHUS Ha CKBAKMHAX OCTPOBA CaXaTHH.

«MBI pajIbl CHOBA TIPEJCTABUTH TEXHOJIOIHUECKOE
pEIIEHHE, KOTOPOE AATITUPOBAHO MO HYK/TbI
HAIIIETO KJIUEHTA», — OTMeTHIa Hukoms KaprienTep,
BUIIE-TIPE3U/ICHT 1 MEHE/KED IO PAGOTE C
KOPIIOPATUBHBIMU KIUEHTAMU KOMITAHU U
Weatherford. ©
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CKBaKHH ITO CPABHEHUIO C TPAJHULIMOHHBIMU METOAMH.

B cocTaB KOMIIOHOBKH, IOMUMO ITOABECKU
XBOCTOBUKA U OCHACTKH [ TpoBeaeHud I'PIT, BXogaT
Pa36yXaromue MAKEPHI C THOPUAHBIMU JACTOMEPAMU.
ONBITHO-IIPOMBIIUIEHHBIE PA6OTHI BEIHCH HA 5
CKBLXUHAX MMHUJIOPCKOTO U TEBIUHCKO-PYCCKMHCKOTrO
MECTOPOXACHUI. TEXHUUECKOE CONTPOBOXKICHUE
OIEPAITUN OCYIIECTBIISIN CIIEINAIUCTBI < TAM
HVHTEpHIIIHID.



Ha HoBONopTOBCKOM MeCTOpPOXXAEeHUN
«lFasnpom HecTU» BNnepBbie NOCTPOEHbI
ABYCTBOJIbHbIE FTOPU3OHTaJIbHbIE
CKBAa)XXUHbI

Ha HoBOIIOPpTOBCKOM MECTOPOXKACHUHN YCIIEITHO
UCIIOJIb30BAHA HOBAS TEXHOJIOIUS CTPOUTENLCTBA
MHOI'OCTBOJIBHBIX CKBAKHH. E€ IpuMeHeHue IO3BOJINIIO
«J'asnpoMHePTE-AMany> (JOUYEepHII KOMIIAHUSA «[a31IpoM
He(PTU», pa3padaTbiBacT HOBOIOPTOBCKOE MECTOPOXK/ICHHUE)
YBEJIMYUTDb HEPTEOTAAUY MIJIACTA U CYIIECTBEHHO ITIOBBICUTD
3(PHEKTUBHOCTD PA3PAO6OTKH MECTOPOK/ICHUSL.

Vcrnonb30BaHHAS TEXHOJIOTUS Oy PEHUS IPEAYCMATPUBAET
3aKPEIJIEHUE B KA’KJIOM I'OPU30HTAIBHOM CTBOJIE CKBAKHHDI
METAJUTAYECKON TPYOBI, TAK HA3bIBAEMOI'O XBOCTOBUKA,
YTOOBI IPEAOTBPATUTD OCBIIIAHUE TOPOABI U IOTEPIO
IPOOYPEHHOIO CTBOJIA B IIPOLIECCE €T IKCILTYATALIAH.
Pa3paboTka Ju3aiiHa CKBAKUHBI U KPYIVIOCYTOYHOE
CONPOBOXKJEHUE OYPEHMUS OCYIIECTBIIAIOCH IKCIIEPTAMU
HAyYHO-TEXHUYECKOI'O [IEHTPA «[a31IpOoM HEDTH»
COBMECTHO CO CIIEUATTUCTAMUA «[a3IpOMHEDTh-AMana».

JrHa KaK0ro CTBOJIA IIEPBOU JBYCTBOJIbHOM CKBAKUHBI,
IOCTPOEHHON Ha HOBOIIOPTOBCKOM MECTOPOKIAECHUU,
cocTtasisieT 1000 M, €€ HAYAJIBHBIN JEOUT ObLT
32(pMKCUPOBAH HA YPOBHE 6071€€ 400 TOHH HE(DTU B CYyTKH.
CerogHs Ha HOBOIIOPTOBCKOM MECTOPOXKAEHUH ITIOCTPOEHDI
U (PyHKIITUOHHUPYIOT YK€ 5 TTOAOOHBIX CKBA’KHUH, [IPU 3TOM
KaK/1a5 HOBASI CKBA’KMHA OypPUTCA 3HAYUTEIBHO OBICTPEE
HPEABbIAYIEH, YTO IIO3BOJIAET CYIIECTBEHHO COKPATUTD
€€ CTOMMOCTb. B pe3ynbrare CrieliuaanucTaM yaaJloCh
JOCTUTHYTb PEKOPAHOL IO KOMITAHUU CKOPOCTH OYPEHUA
MHOTI'OCTBOJIBHBIX CKBAKUH — 5,87 cyTOK Ha 1000 M, 9TO
COMOCTABUMO C JIYYIINUMH PE3YIBTATAMU 10 OYPEHUIO
OJHOCTBOJIBHBIX TOPU30HTAJIbHBIX CKBAJKHH.

«BHEJpEHNE HOBBIX TEXHOJIOIUM OYPEHUS — 3TO YACTh
TEXHOJIOIMYECKOU CTPATErNU «['a311ipom He(TH». JJOKyMEHT
CUCTEMATU3UPYET B KOMIIAHHUY IMIOMCK MHHOBALIMOHHBIX
PpENIEHN A1 CO3JaHUA TOYEK JOJITOCPOYHOIO PA3BUTHSL.
ITpOEKTBI BLICOKOTEXHOJIOTUYHOI'O OYPEHMA U IIOBBIIIEHUA
HEPTEOTAAUH, PEANTM3YEMBIE HA HAIIIUX MECTOPOXKACHUAX,
MO3BOIAIOT «['a31TPOM HEPTU» YKE CETOLHA BOBJIEKATD B
PEHTAOEIBHYIO PA3PA0OTKY 3AI1AChI, PAHEE HE CYUTABIIHECS
MEPCIEKTUBHBIMMY, — CKA34JI IIEPBBIN 3AMECTUTED
I'€HEPAJIBHOT'O JUPEKTOPA «[a3npoM HEPTH» Bagum
SIxoBies.

ITprMeHEHNE FTMOPUIHBIX IACTOMEPOB OOECIIEYHBACT
CTOIPOLIEHTHYIO U30/A1I1IO 30H 'PIT, cymecTBeEHHO
COKPAIIA€T BDEMEHHBIE U3ZIEPIKKU IIPU CITYCKE
KOMITOHOBKH, 4 TAKKE MOJIHOCTBIO UCKJIIOYAET
TEXHOJIOTMYECKIE PHUCKH, TAK KAK AJTACTOMEPHI CIIOCOOHBI
Pa36yxaTs B IIOOO0I CKBAXKMHHOM KHUKOCTH.

Lukoil Launches New Well Completion
Technologies for Multi-Stage
Hydrofracturing in Yugra

LUKOIL-Western Siberia, a wholly owned LUKOIL
subsidiary, has tested upgraded well completion assemblies

« NEWS « NEWS « NEWS + NEWS « NEWS « NEWS « NEWS « NEWS + NEWS - NEWS - NE

First Bilateral Horizontal Wells
Constructed at Gazprom Neft's
Novoportovskoye Field

The successful application of new technology
in constructing multilateral wells has allowed
Gazpromneft-Yamal (a Gazprom Neft subsidiary,
currently developing the Novoportovskoye field)
to increase reservoir recovery at Novoportovskoye,
as well as significantly increasing efficiency in field
development.

The drilling technology used involves each
horizontal shaft of the well being strengthened by
a metal pipe (a so-called “tail pipe”), in order to
prevent rock sloughing and the loss of the drilled
shaft during the course of its operation. The design
concept of the well was developed by experts from
the Gazprom Neft Joint Scientific and Research
Centre, who also provided round-the-clock
drilling support, together with specialists from
Gazpromneft-Yamal.

The length of each shaft of the first bilateral
well to be built at the Novoportovskoye field
runs to 1,000 metres, with the initial flow rate
set at more than 400 tonnes of oil per day. The
Novoportovskoye field currently has five similar
wells in operation, with each new well, moreover,
being drilled significantly faster than the preceding
one — significantly reducing costs. Gazprom Neft
specialists have, as a result, been able to achieve
record company speeds in drilling multilateral
wells — at 1,000 metres in 5.87 days — comparable
to the best results achieved in drilling monobore
horizontal wells.

Vadim Yakovley, First Deputy CEO, Gazprom
Neft, commented: “The implementation of new
drilling technologies forms part of Gazprom
Neft’s “Technology Strategy’, systemising the
company’s search for innovative solutions in
creating start-points for the company’s long-term
development. Initiatives in high-technology drilling
and improvements in oil recovery implemented
throughout our fields are already allowing
Gazprom Neft to bring reserves previously not
considered viable into profitable development.”

for multi-stage hydrofracturing at Yugra fields.

Apart from a liner hanger and hydrofracturing
equipment, the new assembly incorporates swelling
packers with hybrid elastomers. Compared with
conventional methods, the upgraded technology, tested
at five wells of Imilorskoye and Tevlinsko-Russkinskoye
fields under the technical supervision by TAM
International, gives higher flow rates.

The hybrid elastomers guarantee a total isolation of the
hydrofractured areas, ensure a much better timing of the
assembly's trip down the well and secure from all possible
technological risks due to their ability to swell in any well
fluid.
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«BapberaHHedTb» NnpumeHaeT
HOBYIO TEXHOJIOIMIO TPAaCcCepPHbIX
MeTOAOB nccsiegoBaHNA Npn
nposepeHviv MIrP

| "'L,_I Varioganneft Applies
m— New Tracer Methods In
4 Multistage Hydraulic

g P

TeXHOJIOTUs C UCIIOIb30BAHHUEM TPACCEPHBIX
METOAOB UCCJIEAOBAHUSA [IPUMEHAETCA B LIEJIAX
IOJIyYEHU JAHHBIX O CBOUCTBAX U XAPAKTEPUCTUKAX LI€JIEBBIX
IIACTOB, BBIOPAHHBIX JJ1s TPpOBeAcHU A MIPIT. JJaHHBIN METO/
OCHOBAH Ha BBEJICHUU B TPELIUHY UHINUKATOPA HA CTAAUN
3aKauky nporranTa. [Tocne nposeaeHus onepanyyu MI'PIT
MPOU3BOAUTCA OTOOP NPOO NOCTYHAIOIIEIH U3 CKBAXKIHBI
IPOAYKLIMH, B KOTOPOU IPUCYTCTBYET PAHEE 3aKAYAHHBINI
peareHT. AHAJINU3 OO6PA3LIOB IO3BOJISIET CAEIATH BBIBOA O PaboTe
KaX/10r0 13 nopToB I'PIT, 4TO B CBOIO OYEPEb IIOMOT'AET
BHOCUTDb KOPPEKTUBLI IIPU INIAHUPOBAHUU JAJIbHEUIITUX
PaboT, a TaKKE POPMUPOBATH METOIOIOTHUIO IPUMEHEHUSI
TexHosoruu MI'PIT B nesiom. Ha JaHHBIN MOMEHT TPACCEPHBIE
METO/BI UCCIENOBAHUSA ABIAIOTCA HAUOOJIEE TOYHBIMU U
MOJIHBIMU METOAAMH MOy YEHUA JOCTOBEPHON NH(DOPMALTHH.

MTI'PII aBasi€TCS OMHUM M3 HAUOOJIEE CIIOXKHBIX 1
JOPOTOCTOSIIIINX BUJOB MHTEHCU(DUKAIIHN JOOBIYU B
HEMTEra30BOI OTpACHU, TO3TOMY OAO «BapberanuedTb»
VAEIAET OCO60€ BHUMAHHUE BOIPOCAM TEXHOJIOIMYECKOTO
U1 HAy4YHOI'O COIIPOBOXIEHM . BHEAPDEHME HOBbIX TEXHUK 1
TEXHOJIOT'MH, MO3BOJIAIONUX KAK YBETUYIUTD 3(PPEKTHI OT
CTAHAAPTHBIX OIIEPALIMH, TAK U COKPATUTD TEKYIHE PACXOIBI,
ABJIAETCSA CTpaTerndeckorn nenpio [TAO HK «PyccHedTh» 1
BCECTOPOHHE MPOPAOATHIBAETCS CIYKOAMN KOMIIAHUH.

IIpounssoacTeeHHaA TporpamMmma OAO «BapberaHHe(Th> HA
2017 roz HaIpaBJIE€HA HA MOBBIEHUE 3(PPEKTUBHOCTU PA6OTHI
C UCTOIIEHHOM PECYPCHOM 6a301. B 11€/11X BBINOTHEHUSL
OU3HEC-TIaHA IO JoObIYe He(hTu OOLIECTBO OOECIIECYUT
BHE/IPEHME B IIPOU3BOICTBO COBPEMEHHBIX TEXHOJIOTUI, 4
TAKKE PEATMZALUIO IIPOTPAMMBI I'€0JIOrOPA3BEAOYHBIX PAOOT
(TPP), 3ape3ku 60KOBBIX CTBOJIOB (35C) 1 IPOBEIEHHUE I'€OJIOTO-
TEXHUYECKUX MeponpuaTuii (I'TM).

Komnanusa Halliburton npeacrasnser
noABOAHYIO CUCTEMY aBapUMNHON
3aWunThbl GonblIOro AMamMmeTpa

Kommanwus Halliburton o6bIBHIA O BBIXOAE HA
PBIHOK IIOJIBOJAHOU CUCTEMBI ABAPUUHOL 3aIHTHI
6onpmoro guamerpa Dash® koTopas o6ecrieunBaeT

PoTOo pnp-s.ru

doro halliburton.com

The tracer study method is used
to obtain data on properties and
characteristics of target formations, which were
selected for MHF operations. The above method is
based on introduction of tracer into the fracture at
the stage of proppant pumping. MHF is followed
by sampling of the well fluid, containing the
previously pumped chemical. Samples analyses
allows drawing conclusions about operation
of each frac port, that, in turn, helps to make
adjustments in planning of further works, as well as
to build the methodology of MHF conducting as a
whole.

Tracer methods are currently the most full and
precise methods of obtaining the reliable data. The
MHEF itself is one of the most complicated and costly
ways of oil and gas production intensification, OAO
Varioganneft therefore pays particular attention
to the technical and scientific support of it. The
introduction of new cutting-edge methods and
technology both to enhance effectiveness of the
standard operations and to reduce costs is the
strategic goal of PJSC “RussNeft”, and is thoroughly
considered by the Company s divisions.

The operational program of OAO Varioganneft
for 2017 is intended to boost efficiency of oil
production from depleted resources at established
fields. In order to fulfill its business-plan on
oil production, the Company will ensure the
introduction of up-to-date technologies, as well as
the implementation of exploration, side-tracking
and well-intervention program.

IIPH IIPOEKTUPOBAHUN
CHUCTEMBI, YTOOBI ITOCTIC/THSS
ObLJ1a IPOIIIE B IVIAHE
TECTUPOBAHMSA U COOPKH,

4 TAKXKE YTOOBI €€ MOXKHO
OBLIO OBICTPEE AKTUBUPOBATH
1 KOH(PUTYPHUPOBATD IO,
WHIUBUAYATIbHBIC HY>K/IbI

IOJIHBIN 3JIEKTPOTUAPABIMYECKUAI KOHTPOJIb HAJL
6E30IaCHOCTBIO CKBAXKUHBI U BHYTPHUCKBAKUHHBIMHA
JEUCTBUAMUA. ITOTHOCTBIO HACTPAUBAEMAsL CUCTEMA
JAET ITTyOOKOBOAHBIM OIIEPATOPAM NPEUMYIIECTBA
IPH IPOBEJEHUH PAOOT MO 3aKAHYUBAHUIO 1
BHYTPHCKBA>KHHHBIX OIIEPALTNN 33 CUET YIyIIIEHNU
KOHTPOJIA O€30IIACHOCTH, 4 TAKXKE BO3SMOKHOCTHU
KOHTPOIHUPOBATh NOABECKY HKT 1 ynIpaBisaTh BCEX
Pa3pabOoTKOI INTyOOKOBOAHOI'O MECTOPOXKIECHUS.
Kommnanma Halliburton corpyagamyana ¢ KIMEHTAMHA
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KJIMEHTA U IPOEKTHBIE TPEOOBAHMA. CUCTEMA MOXKET
HU30JIMPOBATH HHIKHIOIO 3aTPY304YHYIO KOJIOHHY MEHEE
4yeM 32 6 CEKYHI, OTCOSIUHUTHCS OT HEE MEHEE YeM 32

10 cexyH/1 1 O6ECIIEUNTD KJIMEHTA BHYTPUCKBAKUHHBIMHA
JIAHHBIMH JI7151 OOJIBIIIEH YBEPEHHOCTH IPH MPUHITIH
PEILIECHUIA.

B pononnenue K cymecTsyomei cucreme Dash
IUaMeTPOM 76,2 MM TOSBUIIVCH JIBE MOTU(MDUKAITHN
Gospiero guamerpa (162 mm u 187 Mm). DTO pacmmpsieT
CHEKTP NIPUMEHEHHU SNIEKTPOIUIPABIAYECKIX
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ITOABOJIHBIX CUCTEM OE30IACHOCTU KOMITAHHUU
Halliburton. V 106BIBaIOINX KOMITAHHU
TEnepp 6y7eT BO3MOXHOCTD UCIIOIb30BATh
JIAHHYIO TEXHOJIOTHUIO Ha BCEX INTyOOKOBOJHBIX
MCCTOPOXACHUAX NJII MUHHUMHU3ATTNA
OITEPAITIOHHBIX PHCKOB.

«CucreMa 601010 AramMeTpa Dash fo6asnser
HaM BO3MOKHOCTEH, ITPEIOCTABIISIS TEXHOJIOTHIO,
KOTOPA, ITO HAIIIEMY MHEHHIO, SIBJISICTCST OOJICE
addexTuBHOU, — oTMETII I'panHT POCKO,
BULIE-TIDE3UICHT oA pasaeneHus Testing and
Subsea kommanuu Halliburton. — Ee nosBieHue
TIOATBEPK/AACT HAIITY PEITMMOCTD B TOM, YTOObI
IIOMOT'aTh KJINCHTAM CHHKATh CTOUMOCTD
Pa3pabOTKU IITyOOKOBOAHBIX MECTOPOXIECHUN 6€3
CHIDKEHUSA 6E30ITACHOCTHY.

Kommanus Noble Energy nCrosyb30BaId CHCTEMY
Dash 601bmoro AuaMeTpa Npyu NPOBEACHUN
HCIaBHUX pa60T I10 JIMKBU ATV CKBA>KHWHBI B
MeKCHKaHCKOM 3ayuBe. CucreMa Dash 6e3omacHo
U 3(PPEKTUBHO UCIIOTHSLIA POJIb OCHOBHOI'O
6apbepa, KOHTPOIUPYIOIIETO CKBAKHHY, 4 TAKKE
IIPOTUBOBBIOPOCOBOI'O OO0OPYJOBAHMS. DTA IBOMHAS
(PYHKIIMOHAJIBHOCTD YCTPAHUIA HEOOXOAMMOCTD B
IIPUMCHCHUU AJIBTCPHATUBHBIX MEP, YTO CHHU3KUJIO
BpeMs Ha OYPOBOH HAa HECKOJIBKO JHEN. ©

KomMmnaHuumsa
TEAM Oil Tools
npeacraBnser
HOBYIO
KOMMO3UTHYI0
npoo6ky
TOMCAT™

®oTo teamoiltools.com

Kommnanwusa TEAM Oil Tools (TEAM), aBngiomascs
JIMJIEPOM B OOJIACTU IPOEKTUPOBAHMUS,
IIPOU3BOACTBA U ITOCTABOK KAY€CTBEHHBIX
WHCTPYMEHTOB /151 3aKAHUYHBAHUA CKBAXUH,
pa3pabdoTaia HOMTHOCTBIO KOMIO3UTHYIO IPOOKY
711 TPTT TOMCAT™. Y KOMITAHU U YKE UMEETCS
Le1asi JTMHENKA IPOAYKTOB o MapKor TOMCAT™,
U1 HOBas IIPOOKA €111e 60JIBIIE PACIIHUPUT ITOT
ACCOPTUMEHT.

ITOTHOCTBIO KOMIIO3UTHAS IPOOKA /IS
I'PIT TOMCAT™ co3gaHa ¢ HICIOJIb30BAHUEM
BBICOKOIIPOYHBIX KOMIIO3UTHBIX MATEPHAJIOB
U COCTOUT U3 OTAEIBHBIX KOMIIOHEHTOB,
06ECIEYNBAIONIUX HAZIEKHOCTD, UBHOCOCTOMKOCTD
U PEHTA6EIBHOCTB B IIPOIECCE 30HATBHOU
U30AL AN TPpU MHOTOCTaAuUHBIX ['PI1. HOBBIE
npo6ku Ay TPIT cocTodaT n3 06padOTaHHOTIO
HA CTAHKE KOMIIO3UTHOI'O MATEPUATIA C
KOMIIO3UTHBIMH BEPXHUMH U HUPKHUMH 3aMKAMHU.

Halliburton Introduces Large Bore Subsea
Safety System

Halliburton announced the release of the Dash®Large Bore
Subsea Safety System, which provides full electrohydraulic
control of well safety and intervention functions. The fully
customizable system brings new benefits to deepwater
operators for completion and intervention work that improve
critical well control of the subsea safety system, tubing hanger
and deepwater subsea field developments.

Halliburton collaborated with customers to design a
system that is simpler to test, easier to assemble, faster to
activate and configurable to individual customer and project
requirements. It can isolate the lower landing string in as little
as six seconds or less, disconnect from the lower landing
string in as little as ten seconds or less and provide downhole
data for greater confidence in decision-making.

The two larger bore sizes, 6-3/8 inch and 7-3/8 inch, in
addition to the existing Dash 3 inch system, broadens the
use of Halliburton electrohydraulic subsea safety systems.
Operators will now have the ability to deploy this technology
across the full breath of their ultra-deepwater offshore
operations to help minimize operational risk.

"The Dash large bore system adds to our capabilities by
providing a technology that we believe is more effective and
efficient," said Grant Roscoe, vice president of Testing and
Subsea. "This launch furthers our commitment to helping
customers reduce their deepwater development costs without
compromising safety."

Noble Energy used the Dash large bore system during
recent plug and abandonment operations in the Gulf of
Mexico. Dash safely and effectively served as the primary well
control barrier and blowout preventer. This dual functionality
eliminated the need for alternative measures during the
operation, which reduced rig time by several days. ©

[Ipo6Ka TOBOJBHO KOMIIAKTHA Y HE UMEET
METAJUIMYECKUX COCTABIAIOMUX. OHA TAKXKe
MMEET HAOOPBHI /I CITYCKA B CKBA’KHUHY, KOTOPbBIE
IO3BOJIAIOT JOCTUI'ATh CKOPOCTHU CIIycKa B 150 1
00JIEE€ METPOB B MUHYTY. TAKXKE y HEE UMEIOTCSA
CIIELIMAJIBHO CIIPOEKTUPOBAHHBIE KEPAMHUYECKHE
3AIIYIIKHA, KOTOPBIE HE IIOBPEXAAIOT (PpeE3y/
JOJIOTO B IMIPOLIECCE PAa30ypPHUBAHUA IPOOKH.
KomnosutHasa npo6xa aiis [PII TOMCAT™ 6bl1a
BIIEPBBIE IIPEICTABIEHA KAK IIPOOKA C 3AMKAMU
u3 gyryHa B Hagase 2016 roga. Kommanwst TEAM
B arrpesie 2016 rofia mpecTaBruIa THOPUITHBIE
JHU3a1H, KOTOPBII IIPEAYCMATPUBAJ BEPXHUI
3aMOK M3 KOMITO3UTA. <Ie€nepb MBI PA/IbI
MPEACTABUTD EMIE OJHO JONOIHEHUE K TUHEUKE
1poOoK 711 ['PIT TOMCAT™. DTO IOITHOCTHIO
KOMIIO3UTHAA MPOOKA, KOTOPAas TENEPD JAET
HAIIUM KJIMEHTAM BO3MOKHOCTD UCIIOJIb30BATh
MPOOKHU C HYJIEBBIM COAEPKAHUEM METAILIIA>, —
OTMETWJI AZJaM AHIEPCOH, IPE3UIEHT U ITIABHbIN
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HCIIOJIHUTEIBbHBIA AUPEKTOP KOMITaHUU TEAM.
ITpo6xu a5 ['PIT TOMCAT™ ciocOOHBI
Pa30bypUBATHCS MEHEE YEM 32 IATh MUHYT. 1IX
y2KE YCTAaHOBUIIM B 60s1ee ueM 4000 CKBAXKUHAX.
OHH SABJIAIOTCS IPOBEPEHHBIM PEIIEHUEM 15

MHOT'OCTAJIUMHOTIO 3aKAHYUBAHUS CKBAXKHUH. ©

TEAM Oil Tools Adds To TOMCAT™
Product Line

TEAM Oil Tools (TEAM), an industry leading
designer, manufacturer and supplier of quality
completion tools, has developed the TOMCAT™ Fully
Composite Frac Plug, an addition to the TOMCAT™
Product Line.

The TOMCAT™ Fully Composite Frac Plug utilizes
high strength composite components to provide a
dependable, durable and cost-effective design for
zonal isolation during multi-stage completions. These
frac plugs are constructed of machined composite
material with composite upper and lower slips. The
plug is compact in length with zero metal components,
and has pump down Kits that allow for 500+ foot per
minute run in speed. The specialized design features
ceramic buttons that do not damage the mill/ bit
bodies during plug drill-outs.

The TOMCAT™ Composite Frac Plug was first
introduced as a dual cast iron slip plug in early 2016.
In April of 2016, TEAM introduced the Hybrid design,
which incorporates an upper composite slip. “We are
now excited to complete our TOMCAT™ Frac Plug
Product Line with the TOMCAT™ Fully Composite
Frac Plug, which offers our clients a fully composite
plug with zero metal content,” said Adam Anderson,
President and Chief Executive Offer.

With drill-out times less than five minutes and over
4,000 installations, TOMCAT™ Frac Plugs are proven
to be a highly competitive multi-stage completion
solution.

TEAM Oil Tools was built with one goal in mind:
to design, manufacture and supply the oil and gas
industry with superior downhole completion solutions
that clients can trust.

Utormn pa3dBuTnNAa CcMCTeMbli
nnAa «TatHedpTr»

Komnanus «I'aTHE(PTh> NPOJOLKAET BHEAPEHUE
TICPCIICKTUBHBIX TEXHOJIOI'UH CUCTEMBI NOAACPKAHUA
11acToBoro gasnenusd (I1IT/1), HanpaBJIEeHHBIX HA

CHMIKEHHUE SHEPro3aTPaT U MOBbIIEHNE 3(D(PEKTUBHOCTHA

npousBoAcTBa. B 2016 ropy npunsta KoHriemnust
pasBuTus cuctemsl [T1]] Ha nepuog 2016—2020 1.

B xOMITaHNY TIPOAOIKAIACH PA6OTA MO 3AIMUTE
BHYTPHCKBA)KMHHOI'O OOOPYIOBAHM S HATHETATEIBHBIX

CKBAKHUH OT BBICOKOT'O JABJICHUA 1 KOPPO3WH, 4 TAKIKE ITO

KOMIIJIEKCHOU ONITUMHU3ALINH ITporieccos T/,
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32 2016 roj1 TTaH 1O BBO/LY HOBBIX HATHETATEIBHBIX
CKBA’KMH BBITIOJIHEH HA 119,4% — nipu rtane
170 ckBaxuH BBEIEHO 203 CKBA’KWUHBI (B TOM YMCJIE
25 CKBAXMH /I 3aKA4YKH [OYTHO JOOBIBAEMOU BOJIBI
pU pa3paboTke 3ayexer CBH).

Ha 62 HarHeTaTeIbHbIX CKBA’KUHAX BHEPEHA
TEXHONOrnU OP3 (OMHOBPEMEHHO-PA3AETbHASA
34KAa4Ka), IJIAaH BBIIIOJIHEH Ha 1127%. C Hayaia
BHEIPEHUA TEXHOIOTUA IPUMEHEHA HA 744
CKBAKHMHAX, IOTIOJTHUTEIbHAA JOObIYA I10 BIUAIOIIUM
JTOOBIBAIOIINM CKBA’KMHAM COCTaBUJIA 2 123 THIC.
TOHH.

714 3aIUATHI TOA3EMHOIO OOOPYAOBAHUA
HATHETATEIbHBIX CKBAKUH OT BO3JAEUCTBUA
BBICOKOI'O JIaBJIEHUS 1 KODPO3UOHHOT'O PA3PYIIEHUSA
peanmnsyeTcs [eJieBas IPOrPaMma IO 3AMUTE
KCIUTYaTAlIMOHHBIX KOJIOHH, B PAMKAX KOTOPOI
Ha 443 HArHETATEIbHBIX CKBAXKUHAX BHEJPDEHBI
BBICOKOT'€PMETUYHBIE ITAKEPHL BCEro nakepamu
060pPYyAOBAHO 7149 HATHETATEIBHBIX CKBAYKIH,
unu 72,8% JEUCTBYIOIIETO (DOH/A HATHETATEIBHBIX
CKBAKMH.

B X0o/1€ BBITIOJTHEHUA IIPOrPAMMBI ITO OITUMU3ALUN
sHepronorpeodnenus s cucreme IIT10 u
UMIOpTO3aMeIieHus B 2016 Tofry BHEAPEHO
8 OTEYECTBEHHBIX HACOCHBIX AIPEraTOB OOBEMHOI'O
THUIIA.

BBe/ieHA B 9KCILIyaTAIIUIO HATHETATEIbHAA
CKBA>KHMHA CO CTEKJIOIVIACTUKOBOH O6CaTHOM
KOJIOHHOM, IIOCTPOEH BHICOKOHATIOPHBIA
CTEKJIOIIACTUKOBBIN BOJOBOA. ©

Results of the TATNEFT's Reservoir
Pressure Maintenance System
Development

PJSC TATNEFT continues implementation of
advanced technologies for reservoir pressure
maintenance (RPM) aimed at reducing energy costs
and increasing production efficiency. 2016 witnessed
adoption of the “Concept of RPM Development
System for the 20162020 period”.

In 2016 the Company continued working on
protection of the downhole equipment of the
injection wells against high pressure and corrosion,
as well as comprehensive optimization of the RPM
process.

The 2016 plan for commissioning of new injection
wells was executed by 1194 percent and 203 wells
were commissioned instead of the planned number of
170 wells, including 25 wells for injection of associated
water produced in development of high-viscosity oil
deposits).

The dual injection technology was implemented
in 62 injection wells with fulfillment of the plan by
112.7%. The total number of the wells where this
technology had been introduced since the beginning
of the technology application amounted to 744 wells



and the volume of additional oil production from the
influenced wells operations amounted to 2,123 thousand
tonnes.

In order to protect the downhole equipment of injection
wells against the effects of high pressure and corrosion
damage the Company continued implementing the

dedicated program to protect production casing of the
injection wells under which there were 443 injection
wells equipped with leak proof packers. The total number
of injection wells equipped with various design packers

Weatherford n Chevron
OCYLLECTBUIIN NEpPBble
COBMECTHbIE CMYCKU
KapOTaXXHOro KoMriiekca
LWD Triple-Combo

dorto

Weatherford International plc u
Chevron Thailand Exploration and Production, Ltd., touepuee
HPEANPUITUE KOpHOpariuu Chevron, 06bSIBUIIN O IIEPBBIX
CITYCKAaX KOMILJIEKCA MHCTPYMEHTOB JIJI51 BBIIIOJIHEHU S KAPOTAKA
BO BpeMs: OypeHus HeatWave™ Extreme (HEX).

6 cenTs6pst B CraMcKoM 3a1mBe (TariaHT) BBITOTHIIIN
MEPBBIN PEHIC B CKBAXKUHY ITTYOMHOM 60s1€€ 4,3 KM U C
MAaKCUMAJIBHOM JJUHAMHYECKOM TEMIIEPATYPOU Ha 3a60¢€ 198 °C.
Kaporaxxubii KomiuieKC HEX mo3BOINII IIPOBECTH BECH CIIEKTP
HEOOXOJUMBIX BO BpDEMS Oy PEHUS U3BMEPEHNI. BIOCIEACTBUN
TEXHOJIOTHUIO ONIPOOOBAJIM EMIE B 9 CKBA’KMHAX IIPH ITOJIHOM
OTCYTCTBUH 32(PUKCUPOBAHHBIX IOTEPb HENPOMU3BOAUTEIBHOIO
BPEMEHH BO BpEMSI IPEOBIBAHUS IPUOOPA B CTBOJIE CKBAXKHUHBL.
KOMIIIEKC INTAHUPYETCA UCIIONIb30BATb U B A/ IbHEUIIIEM.

TeXHONIOTUIO BBIIIOJIHEHN ONEPALINI KAPOTAKA B
3KCTPEMAJIBHBIX CKBA)KMHHBIX YCJIIOBUAX COBMECTHO
pazpaboTanu cnenuanuctel Weatherford u mogpasaencHus
Chevron B TamtaH/ie B paMKaxX BTOPOro arana npoekra HEX, o
KOTOPOM BIIEPBBIE CTAJIO U3BECTHO B HOsAOPE 2015 roaa. I[locie
YCIIEMTHOI'O MPUMEHEHUS PE3YIIBTATA PEAIUZALINU IIEPBOK
craguu nnpoekra HEX u nonydeHus Harpaabl Ha €KErOQHOU
LEPEMOHUU HATPAXKACHUS OOIIECTBA NHKEHEPOB-HEMPTIHHUKOB
B Tamnanze 2015 SPE Thailand E&P Annual Awards Program
KOMaH/Ia Pa3padOTYNKOB BIUNIOTHYIO 3aHAIACH BOIIPOCOM
WHTETPALIAN BBICOKOTEMIIEPATYPHOMU TEXHOJIOIMH 1 KOMILIEKCA
CTAaHAAPTHBIX KAPOTAKHBIX UCCIIEAOBAHUIA BO BPEMS OypPEHUSL.

dIpumenenue Texnonoruy HEX rnokaseiBaeT, CKOJIb
OIIYTUMBIX PE3YJIBTATOB MOXKHO JOCTUYD OIarO1aps TECHOMY
COTPYAHHUYECTBY ONEPATOPA U CEPBUCHON KOMITAHUM, — OTMETUII
OTbeH Py, BUIle-IPE3UAEHT NOAPa3aeacHuA «HaKIOHHO-
HalpasjaeHHOE OypeHue» komnanuu Weatherford. — Iis
TOI'O YTOOBI HOBBICUTH 3(P(PEKTUBHOCTD PAOOT X OOECIICYUTD
BBICOKYIO ITIPOMU3BOAUTEIBHOCTD B CAMBIX CJIO’KHBIX YCJIOBUAX,
KOMIIAHUH JJOJIKHBI PA0OTATh BMECTE, OCOOOE BHUMAHME y/ICJISIsI
BBICOKOTEXHOJIOTUYHBIM PEMIEHUAMY.
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amounted to 7,149 wells today accounting for 72.8
percent of the existing injection wells stock.

In the course of the program implementation to
optimize the power consumption in the RPM system
and import substitution there were 8 domestically
manufactured positive displacement pumping units
introduced in 2016.

The year also witnessed putting into operation of
the injection well with a fiberglass casing installed and
commissioning of a high-pressure fiberglass water line. @

Weatherford and Chevron
Celebrate First Runs of Ultrahigh-
Temperature LWD Triple-Combo
Technology

Weatherford International plc and Chevron
Thailand Exploration and Production, Ltd., a
subsidiary of Chevron Corporation, announced
the successful inaugural runs of the HeatWave™
Extreme (HEX) triple-combo logging-while-
drilling (LWD) tool string,

The first run was completed on September
06, 2016, on a well in the Gulf of Thailand with
a measured depth of more than 14,000 ft and
a maximum circulating temperature of 388°F
(198°C). The HEX triple-combo LWD string
delivered a complete suite of measurements
while drilling. The technology has since been
run on nine more wells, with zero downhole
nonproductive time recorded. Further
deployments are planned.

The HEX triple-combo technology was jointly
developed by Weatherford and Chevron Thailand
as part of the second phase of the HEX project,
which was first announced in November 2015.
Following the successful deployment of the
phase-one HEX service — and recognition at the
2015 SPE Thailand E&P Annual Awards Program
— the team turned its focus to applying the high-
temperature technology to the full suite of triple-
combo LWD measurements.

"The results achieved with the HEX technology
to date demonstrate the magnitude of progress
that can be achieved through close collaboration
between an operator and a service company,” said
Etienne Roux, Vice President of Drilling Services
at Weatherford. "In order to drive a step change in
efficiency and maximize productivity in the most
challenging environments, companies must work
together and remain focused on engineering
solutions."
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«lWmombGepixe»
npeacTaBnsieT cepuio
ycnyr AvantGuard

Komnanus 1laomMoeprxe» S
MPEICTABUIIA HA KOH(DEPEHIIUM B
International Petroleum :

Exhibition & Conference,
MPOXOAUBIIEN B AGY-/1a6w,
HOBYIO CEPHUIO yCIIyT AvantGuard IO ONTUMU3AL N
OOPATHOT'O MPUTOKA. DTHU YCIYTU MO3BOJIAIOT 3AITUTHUTD
CBSI3b TPEIIMHBI CO CKBAKUHOM JIJIs1 ONTUMHU3AIAN JOOBIYN
Ha TPAAUIIUOHHBIX ¥ HETPAAUIIUOHHBIX MECTOPOXKACHUSAX.

VYenyru AvantGuard IpeiyCMaTPUBAIOT IPOPAOOTKY
CXEMBI OOPATHOT'O IPUTOKA U MPOAKTUBHYIO 3AIUTY
TPEIUHBL [TOBPEXACHUA CKBAXKUHBI U IVIACTA AKTUBHO
MNPEJOTBPALIAIOTCA ITyTEM AETAIBHOM PA3PAOOTKUA CXEMBI
BO3MOKHOI'O IIPUTOKA B PAMKAX 34PAHEE ONPENCIEHHBIX
Y 6E30IMACHBIX PA0OOYUX JUAMTA30HOB. [IpOpadboTKa CXEMBI
0OPATHOTI'O NPUTOKA IPU NEPEXOAE OT CTUMYJIALIAYN K
JIOOBIYE 3AMUIIAET U CTAOMIU3UPYET OBEAECHUE TPEITUH
I'PIT, uTO 3(P(PEKTUBHO NO3BOAET OOECIIEYUBATD JOOBIUY U3
BCEX KJIACTEPOB 6€3 yXYIIECHUI.

«OnruMu3anysa IPUTOKA B CKBAKUHY 11ocie I'PIT apisgercs
CEPBE3HOU ITPOBIEMOH IS HAIIEN UHYCTPHUH, — OTMETHIL
Bonnac Ileckapuny, IPe3UICHT NIOAPa3aeicHu Testing
Services kommianuu JIImomMoepxe». — 3aUTa UHBECTULTAI
B CJIOKHBIE OIIEPALIMU MHOTOCTaAUIHBIX I'PIT 06s3aTEIbHA
B TEKYIIUX YCJIOBUAX, 4 YCIYTrd AvantGuard 00eCIEYnBaIoT
WHTETPUPOBAHHOE PELIEHME JJ1 ONTUMU3AL NN IIPUTOKA B
CKBAKMHY, YBEJIMYUBAIOIIEE JOOBIIY>.

MopaenmupoBaHUE MPOBOAUTCS B PACYETHOU MOJEIN
Flowback Advisor, koTopast ocHOBaHa Ha [1O Mangrove.
Mopenb AvantGuard aJanTHPOBAHA K OCOOEHHOCTSIM
CKBAKHUHBI C TOYKU 3PEHUSA I€OJIOTUH, TEOXUMHUN
U TEOMEXAHUKM. TAaKKE TPOBOAUTCA IOCTOAHHBIA
MOHHUTOPHHT IIPYU IIOMOIIUA TEXHOJIOTUH VX JIJIA
MYJIBTH(PA3HOT'O TECTUPOBAHUA CKBAXKHUH, YTO IIO3BOJIAET
TOYHO PETUCTPUPOBATH OBICTPBIE U3MEHEHUS IOOBIBAEMBIX
(PIIIOUJOB U IIECKA B HAYAJIBHOU (DA3€ JOOBIYN U3 CKBAXKUHBIL.
Takor ypOBEHDb KOHTPOJISI HAUUMHAETCS C 9TAIa (PPE3EPOBKU
Ha KOJITIOOUHTI€, B IIPOIIECCE KOTOPOH UH(POPMALIHS O
TBEPABIX YACTULIAX 1 JUHAMUKE (PIIONA IIEPENACTCA HA
KOJITIOOMHI'OBYIO YCTAHOBKY B PEKHMME PEATIBHOIO BDEMEHM.
DTa nHMOPMALUS JAET BOZMOKHOCTD YIIPAB/IATH 3aKAYKOH,
KOHTPOIHUPOBATH CKOPOCTDb BO3BPATA XKUJIKOCTH U JABJICHHUE,
YTO OIITUMU3UPYET COCTOAHUE PABHOBECHUSL.

®oTo slb.com

NccnepoBaHunsa AreHTCTBa
no oxpaHe Opr)KaIOI.I.l.eI7I
cpenbl CLLUA noarBepannum
Ge30nacHOCTb
rmppopaspbiBa

American Petroleum Institute (API)
OOHAPOIOBAT NPEJBAPUTENBLHEIE
JTAaHHBIE TOKJIA/A, TTIOATOTOBIEHHOTO
ATEHTCTBOM ITO OXPAHE OKPY’KAIOIICH CPE/IBI
(EPA). ITomHas BepCcus JOKYMEHTA, ITOCBAIIEHHOTO
BO3ZICHCTBUIO I'MPOPA3PHIBA HA IPYHTOBBIE
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Schlumberger Introduces AvantGuard
Advanced Flowback Services

Schlumberger introduced at the Abu Dhabi
International Petroleum Exhibition & Conference
AvantGuard advanced flowback services. These services
protect the connection of the hydraulic fracture to the
wellbore to optimize productivity in conventional and
unconventional wells.

AvantGuard services comprise flowback design
and proactive fracture protection that complement
fracturing operations. Damage to the well and the
formation is actively prevented by tailoring a predictive
flowback design strategy with a defined secure
operating envelope. Application of the flowback design
during the transition to production protects and
stabilizes hydraulic fractures to efficiently enable all the
clusters in each zone to produce without productivity
impairment.

“Optimizing the poststimulation flowback of
hydraulically fractured wells is a significant challenge for
our industry,” said Wallace Pescarini, president, Testing
Services, Schlumberger. “Protecting the investment
made in a complex multistage stimulation operation is
a must in today’s cost-constrained environment, and
AvantGuard services provide the integrated flowback
solution that delivers productivity and recovery.”

Modeling is conducted in the Flowback Advisor
design model built on Mangrove engineered stimulation
design. The AvantGuard model is adapted to the well’s
specific geological, geochemical and geomechanical
environment. The resulting flow is continuously
monitored using Vx multiphase well testing technology
to accurately capture the rapid transient changes of
produced fluids and sand content during early flow in
the life of the well. This level of control begins during
coiled tubing millout as the dynamic fluid and solids
rate information is transmitted in real time to the coiled
tubing unit to guide managing injection, return rate and
pressure and optimize the balance condition.

In more than 50 operations conducted to date
in unconventional plays including the Eagle Ford,
Haynesville, Permian and Bakken Shales, AvantGuard
services guided active control of coiled tubing injection
parameters and the wellhead choke has kept wells in the
defined secure operating envelope to protect fracture
connectivity and productivity.

BOJIBI, OyZIET OMYOJIHMKOBAHA B KOHIIE
TEKYIIETO rOfa.

EPA moaroToBuia 3TOT OTYET
10 PE3YJIbLTATAM UCCIEIOBAHUN,
IIPOBOAUBIINXCA B TEUEHUE MIECTU
JIET Y CTOUBIIHUX JIECATKHA MHUJIJTUOHOB
JIOJIJIAPOB, COOOIIAET UH(POPMPECYPC
World Oil. YaeHbIe areHTCTBA JEIA0T
BBIBOJI, YTO THJIPOPA3PBIB HUKOUM OOPA30M HE
BJIMSIET HA KAYECTBO ITUTHEBOM BOBI, JOOBIBAEMOM 13
MHOA3EMHBIX TOPHU30OHTOB.
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Bo (pparmeHTax AOKI/1a, OOHAPOJOBAHHBIX APL
TOBOPUTCA craeayromee: «Ecau 6bl CyIecTBOBaIA
KOPPEIALUS MEXY YIIEPOOM, HAHOCUMBIM
pecypcaM IIUTHEBOU BOABL, U T'HAPOPA3PHLIBOM,

TO 3TA 3aBUCUMOCTb ObLJIA OBl 0O6SA32TEIHHO
OOHAPYKEHA B XOAE UCCIENOBAHULD.

Ha OCHOBaHUU JAHHOI'O OTYETA UHCTUTYT
OGEPET Ha CEOA CMEJIOCTD YTBEPKAATD, UTO
TEXHUYECKUE KUJKOCTH, HATHETAEMBIE B
HE(MTEHOCHBIE TOPU3OHTBI, HE CMEMTUBAIOTCS C
TPYHTOBBIMHU BOAMU, d 3HAYUT, B ITOM CMBICJIC
TUAPOPA3PHIB COBEPIIEHHO OE€30MACEH.

Taxum 06pa3om, API HaIeI eme OfHY
IPUYUHY, YTOOBI ONIPABIATH CYIIECTBOBAHUE
HETPAJUIIIOHHON JOOBIYH YITIEBOJOPOJOB.
«'UAPOPA3PEIB — ITO ITIABHAS MATUCTPAJIb AJIS
YCHEMHOI'O SHEPIreTUIECKOro paspurusd CIIIA», —
rOBOPUT OPpUK MuimnTo, supekrop API 1o cekropy
Upstream.

«CoeprHeHHBbIE IITATBI JBUXKYTCA K TOMY, YTOOBI
CTATb OJHUM U3 BEAYIUX IIPOU3BOAUTENECH
HEMTHU U IPUPOJHOrO ra3a B Mupe. M mpu aToM
OTPACIIb YKE CyMEJIA COKPATUTD BBIOPOCH! CO,

JIO CaMOI'0 HU3KOI'O YPOBHA 34 ntocaeaHue 20 JIET.
DTO JOKA3BIBAET, YTO PA3BUTHE SHEPTETUKU HE
HUCKJIIOYAET OXPAaHYy OKPYKAIOLMIEU CPEABD, —
HOAYEPKHY/I MHUIHTO.

B 3aximodenue Ton-meHemkep API HarmoMHNI,
YTO 9HEPIrETUUECCKUU «peHeccaHC» CIIIA 6611 6b1
HEBO3MOKEH 0€3 T'IPOPA3PHIBA. A HOBBIIM JOKJIA/[]
EPA mogTBEPKAAET, IO Er'O CJIOBAM, YTO 9T4
METOJUKA €IIe ¥ 6e30IacHa. ©

Scientific Evidence in EPA Study
Confirms Safety of Hydraulic
Fracturing

API released a new report by Catalyst
Environmental Solutions showing that the
Environmental Protection Agency’s (EPA) finding
of no widespread effects to drinking water quality
is supported by state and federal regulatory reviews,
and dozens of recent peer-reviewed case studies.

“This report shows that EPA’s conclusion has
scientific backing and reflects the effectiveness of
existing industry practices and state regulations,”
said API Director of Upstream and Industry
Operations Erik Milito. “The EPA’s study on
hydraulic fracturing and groundwater protection
will be viewed globally and must reflect existing
scientific evidence. As the study is finalized and
prepared for release by the end of the year, it is
critical for any review to focus on the facts and
available science.”

EPA’s six-year, multi-million-dollar, national
study, was released as a draft assessment report in
2015, and determined that fraccing has not led to
widespread, systemic impacts on drinking water as

it lifted economic fortunes for millions of Americans.
The new report by Catalyst, “Quantitative Support
For EPA’s Finding of No Widespread, Systemic

Effects to Drinking Water Resources from Hydraulic
Fracturing,” concludes that: “If there was a significant
correlation between impaired drinking water
resources and hydraulic fracturing, that connection
would be manifested in the areas that EPA evaluated.
This finding is corroborated by a large, credible

body of case studies and scientific literature.” API
commissioned the report.

“Hydraulic fracturing is the backbone for a
continued economic, environmental and energy
development success story in the U.S.,” said Milito.
“While the U.S. has risen to be the world’s leading
producer of oil and natural gas, industry has also
reduced carbon emissions from power generation
to their lowest level in more than 20 years — making
it clear that environmental progress and energy
production are not mutually exclusive.

“None of this would be possible without hydraulic
fracturing. The scientific data documented by the
EPA study add to the proof that it is being done
safely” ©
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Hoeublil unern peoarxiuyuorno2o coeemada
New Member of the Editorial Board

Henuc BaaecraBoBua BopooneB

Ponuiica B l'omenne, Pecriybnnka benapycs.

B 2005 rogy okonuns 'omenbCKUH
TOCYZAPCTBEHHBIN TEXHUYECKUH YHUBEPCUTET
uM. [1.O. CyxXOro o CHEHaIBbHOCTH «Pa3paboTKa
Y SKCILTYaTA U HEPTAHBIX MECTOPOKICHUMN>.

B PVII JIpOou3BOJCTBEHHOE OObEANHEHUE
«benopycHedTh> — ¢ 2007 roga, 00N CTAXK
pa6oTel — 11 JIET.

TpPyaOBYIO AEATENBHOCTb HAYMHAI
MOMOITHUKOM OYPHJIBIIUKA SKCIUIYATAITUOHHOI'O
U PA3BEJOYHOTO 6ypeHUs 4-TO paspana
MO3BIPCKOM HEPTEPA3ZBEJOUHOM SKCIIEJUITUNU
IyGOKOTOo GypeHust. B mepron ¢ maprta 2006-r0
10 asryct 2007 roga 3aHuMaJI JOJLDKHOCTH UHXKEHEPA
10 6YPEHHNIO NAPTHUH ITTyOOKOTO 6y peEHM, UHXKEHEPA
O OYPEHUIO 2-1 KATETOPHUH IPONU3BOICTBEHHO-
TEXHUYECKOI'O OTJEJIA U HAYAJIbHUKA MHXXEHEPHO-
TEXHOJIOI'MYECKOH CIIYKOBL

TpyaoOByIO A€ATENBHOCTD B PYTI
«[IpOU3BOACTBEHHOE OObEIUHEHUE «BETOPYCHEPTH>
HavaJI ¢ aBrycra 2007 rofa MHXKEHEPOM OTIEIA
MOJEUPOBAHUSA PE3EPBYAPOB U PA3PAOOTKH
MeCTOpOXAcHUNA HedTU 1 raza benHUTIHeTS.

B nexabpe 2007 roga 6bL1 NEPEBEIEH NHKEHEPOM
2-11 KATETrOPUHU B OTIEJ CTPOUTENBCTBA U PEMOHTA
CKBaKHH yIIPABJICHUS CKBAXKUHHBIX TEXHOJIOTUH
M CEPBHCA LIEHTPAJIBHOrO anmnapara PYII

«[TpOU3BOJICTBEHHOE O6'bETUHEHHUE «BeTIOPYCHEDTH».

B nnepuoj ¢ okTsa6pst 2009-ro no mapt 2014 roga
3aHUMAJI JOJLDKHOCTH MHXKEHEPA 1-11 KATEropruu 1
3aMECTUTEIISI HAYAJIBHUKA OTAE/A CTPOUTEIBCTBA
Y PEMOHTA CKBAXHWH YIIPABJICHUA CKBA’)KMHHDBIX
TEXHOJIOTrnH u cepsuca. C mapra 2014-ro no mapr
2016 roga 3aHUMaJ JOJKHOCTb HAYaJILHHUKA OTIE/IA
CTPOUTENIBCTBA U PEMOHTA CKBAKUH YIIPABICHUSA
CKBa’KMHHBIX TEXHOJIOTUI U CEPBUCA.

Cwmapra 2016 roja — 3aMeCTUTETb
T€HEPATIBHOI'O JUPEKTOPA IO TPOU3BOACTBY PYII

«[IpOHU3BOACTBEHHOE OObEAUHEHUE «BeTOPYCHEDTDH.
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Denis
Vyacheslavovich
Vorobiev

He was born in Gomel,
Republic of Belarus.

In 2005 he graduated
from Sukhoi State Technical
University of Gomel. Majored in
«Development and operation of
oil fields».

He joined RUP Production
Association Belorusneft in 2007,
his total work experience
is 11 years.

He started his career as a driller’s assistant of
the 4th grade at Mozyr deep exploration drilling
expedition. Over the period from March 2006 to
August 2007 he was a drilling engineer in deep
drilling department, the second category drilling
engineer in production technology department
and a head of engineering department.

In august 2007 he started his career at Production
Association Belarusneft as an engineer in reservoir
simulation and oil and gas field development
department at BelNIPIneft. In December 2007 he
was transferred to a position of the second category
engineer in well drilling and workover department
at well technology division of the central office
of RUP Production Association Belarusneft. Over
the period from October 2009 to March 2014 he
held the positions of the first category engineer
and deputy director of well drilling and workover
department at well technology and service division.
During the period from March 2014 to March 2016
he held the position of the director of well drilling
and workover department at well technology and
service division.

Starting from March 2016 he is Deputy Chief
Operations Director at RUP Production Association
Belarusneft.
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OB OPY/JOBAHME [151 9XEKTOPHOM
OYUCTKM CKBAXUH

MpeduasHayeHo 0N18 8bINONHEHUS onepayull NPOMbIEKU 8
20PU30OHMANBHBIX U Opy2UX MUnoe CKeaXuHax ¢ aHOMaNlbHO
HU3KUMU NNacmoekbiMU 0aeneHUsIMU U 8bICOKUM

[HaunHb1l cnocob npombigku 0cHO8aH Ha aghghexme
eKmupoeaHusi, co3dagaemM020 NOMOKOM X UdKocmu ¢
bUWOU CKOPOCMbI0 MEYEHUS.

UPKynAayuu ucnonb3yemcs deolHas (KOHYempu4Has)
konmiobunzoeas mpyba, 20e paboyuil nomok nodaemcs &
ckeaxuHy no eHympexnell M'HKT, a axekmupyembIi

Cocmae obopydosanus: 6HymMpPUCK8 aXUHHAA
KOMNOHOBKa, y3en Hamomku ¢ deotiHol MHKT,
ycmbegoe c6opHoe ocHosaHue (015 CKeamuH ¢
HEMWE&!}. Jkcnnyamupyemcsi
COBMECMHO ¢ KonmrbuH208bIMU YyCMaHO8KaMU

Huamemp KoMnNoHo8KU, MM: 54...76; :
HAuamemp MHKT, mm: 38,1x22,2 / 50,8x25,4 / 60,3x31,8; :
Koappuyuenm axekyuu: 0,1...0,3; . Ten. +375 17 298-40-81

MakcumanbHas anybuka ckeaxuHsl no cmeony, m: do 3 - E-mail: info@fidgroup.by
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YBaxkaemble konnerun! loporve gpy3ba!
Poccuiickoe otaeneHne Accoupamm CneLmanimcToB No KONTIOOMHIOBLIM TEXHONOTUSIM

1 BHYTPUCKBaXMHHbIM pabotam (ICOTA) npepniaraeT BaM NPUHSTL y4acTUe B roloCOBaHUY,
pe3ynbTaToM KOTOPOro CTaHeT (hopMMpPOBaHNE LIOPT-NNCTa CreLmanbHoN NpeMmm
Intervention Technology Award -2017.

YkaxuTe, no>Kany17|cra, Kakne KomMnaHuu, Ha sall B3rnana, p,OCI'OVIHbI CTaTb NnaypeartaMu
B diegylowmx HOMMHaunax:

«Jly4liasi KOMMaHus B MCMOMb30BaHUM KONTIOOMHIOBBIX TexHonornia B Poccun 1 CHIM»

«J'Iquuaﬂ KOMMaHWA — Npom3BognNTeSb O60py,EI,OBaHI/IF| )19 BbICOKOTEXHOJTOITMYHOIo Heq)Tera3OBOI'O CepBMCa Ha TeppnTopmnn

EQ1HOIo 3KOHOMMYECKOoro npocTpaHcrsa (E3MM)»

«J'Iquuaﬂ KOMMNaHWA — NpomsBognTeNlb Matephanos N peareHToB A/19 BbICOKOTEXHONOrM4YHOIro HECDTEI'a?:OBOFO cepBMca Ha

TeppuTopun EQMHOrO skoHoMMHeckoro mpoctpaHcrea (ESM)»

[MpocrM Bac OTCKaHMPOBATb 3aMOHEHHYIO (POPMY 1 MpUCaTh Mo agpecy: cttimes@cttimes.org.
MOXHO Tak>xxe npuciaTh 3anoHeHHyto popmy no dakcy: +7 499 788 91 19
Baww ronoc o4eHb BaxkeH!

Ha nepBom 3Tane nofseAeHNs UTOroB Mo pesyrnsrataM 0bpaboTky 3anonHeHHbIX GopM OyayT cocTaBneHbl  KonTakTHas MHpOpMaLWS:
LUOPT-NNCTbI B KaXKA0W HOMUHALMK. Ha BTOPOM 3Tane aBTOPUTETHOE XIOPU, B COCTaB KOTOPOTO BXOASAT
YneHbl COBETa AMPEKTOPOB poccmmckoro otaeneHus ICoTA, akcnepTsl MuHaHepro P®, YneHbl y4eHoro .
coBeTa LieHTpa passuTIs KONTIOBUHIOBbIX TEXHOMOMMIA 1 YneHb! peaaKLIMIOHHOTO COBETa XypHana «Bpemsi | 1BPKEBCKII MEPeynok, 5,
KOMnToBWHra», onpenenuT nobeamTenel CornacHo BbipaboTaHHbIM A KaXX A0 HOMUHALMM Ka4eCcTBEeHHbIM — CTpoeHue 1, oduc 224

N KONNYECTBEHHbBIM KPUTEPUAM. Mocksa 119017,

Top>kecTBeHHOE BPYy4eHVie AMNIOMOB JlaypeaTtam poccuickon Intervention Technology Award coctoutcs B Poccuiickas DeaepaLims
pamkax 18- MexayHapofaHON Hay4HO-NPaKTNHeCcKon KoHMepeHLUMM «KonTiobrHroBble TexHomnoruu, P,
BHYTPUCKBaXMHHbIe paboTbi» B HosOpe 2017 ropa.

Mpemus Intervention Technology Award yupexpera s Hadane 2014 rofa poccuinckim +7 499 788 91 24-
oTzeneHveM AccoLmaLm CneLmanmcToB No KOATIOOMHIOBBIM TEXHOMOMMAM 1 BHYTPUCKBaXKMHHbBIM paboTam '
(ICoTA) 1 fABNfEeTCA OTeHeCTBEHHOW BEPCUEN NPEMUM, BPYHaEMOM aMeprKaHCKM oTaeneHnem ICoTA Ha +7(916)5127054
exerofHomn koHdepeHuUmn B Byanenace (CLLA, wTat Texac). Pakc: +7 499788 91 19

www.icota-russia.ru

TeneoHbi:
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Mopnmcky Ha Hay4HO-MPaKTUYECKUI XypHan
«Bpemsi konTioOMHra»

Bbl MOXeTe 0(hOpPMUTbL B JIOOOM oTaeneHmm
«Pocneyatn» B nepmof NpoBefeHUs NOAMUCHbIX
KamMnaHun.

MHOEKC B NOANMMNCHOM KATAJIOTE
«POCIIEHATU» —84119.

KomnaHum moryT oopMnTb rogoByro MOAMUCKY
HernocpeacTBEHHO B peAakLUmMn XypHana

(He meHee yem Ha 3 ak3emnnsapa). Moanucka

B pefakuMm BO3MOXHa ¢ ntoboro mMecsua roga.

MuHUManbHas CTOMMOCTb rofIOBOI NOANMMUCKU
(3 3x3. x4 BbIN.): 13 200 pyo.
(skntoyas HAOC 10%) + cToMMoCTb AOCTaBKM.
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cttimes@cttimes.org

For English-speaking readers we recommend
to subscribe for PDF-version of the Journal.

Please send your subscription request to:
cttimes@cttimes.org

Year subscription price for PDF-version: 80%.

IMouerHslit pegakTop — POH Knapk (rc@cttimes.org);

r1aBHbI pegakrop - FannHa bynbika (halina.bulyka@cttimes.org);
AMPEKTOP IIO CTPATErNYeCKOMY Pa3BUTHIO TPOeKTa «Bpems KonTio6uHra» —
ApTem MNprb6oB (artem.gribov@cttimes.org);
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JKypnan pacnpocTpaHsAeTcA 110 MOAIMCKe CPeiyi CIIeINanicToB
HeTerasoBbIX KOMITAHMII M IPOGU/IBHBIX HAYYHBIX MHCTUTYTOB.
OcymecTBnAeTCA IMPOKAs IEPCOHATbHAA PACCHITKA PYKOBOAUTENAM
TIepBOTO 3BEHA.

MaTepMaan, ABTOP KOTOPBIX HE YKa3aH, AB/IAITCA IPOJTYKTOM
KOJUJIEKTUBHOM paGOTI)I COTPYAHUKOB pelaK M.

IIpu mepemnevaTKke MaTepuaToB CChUIKA Ha XXypHAT «BpeMst KonTIoOMHTa»
00s3aTebHa.

Pe)laKI.U/IH HE BCerna pa3nensaeT MHEHNE aBTOPOB crareit.
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