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ITepBHIN YCIICINHBIH OIIBIT IIPHMEHEHUA B

Poccuu cucremsl Discovery MLT 15 3axoga

B MHOTOCTBOJIBHBIC CKBAKHHBI

K.B.Bypoun, HA./lemeruyr, KA. Cmapooybyesa,
dLnrombepoice»

Co BpeMeH OypeHH s IEPBOM MHOTO3a00MHOM
CKBaXXUHBI B 1949 rogy A.M. IpuropsaHom JJaHHAs
TEXHOJIOTUS 3ACJIYKUIA MTUPOKYIO NIOMYISIPHOCTD
U JIOK432J14 CBOIO SKOHOMHYECKOIO 3(D(PEKTUBHOCTD
BO BCEM MUpe. OTHAKO NTOCIIE OyPEHUS OCTAETCA
AKTYaJIbHBIM BOIIPOC CTUMYJISIIUH U OCBOECHUS
TTOAOOHBIX CKBAKUH: HEOOXOIMIMO BOHUTH B
KK/ bIH JIATEPAJIbHBIN CTBOJL, IIPOBECTHU YAAJICHUE
OypOBOI'O PaCTBOPA U 33TEM KHUCJIIOTHYIO OOPAbOTKY.
3a49aCTYIO HEIPOIOb30BATENN IIPEXKIE BCETO
M13-32 9KOHOMUYECKUX COOOPAKEHNUH TPOBOIAT
CTUMYJIALMIO TAKUX CKBAKHH C ITpuMenenueM KPC
1 HKT TONBKO B OCHOBHOM CTBOJIE, UTO, OE3YCJIOBHO,
HE ABJISETCA ONTUMAIBHBIM PEIEHUEM JUJIS JAHHOTO
BHU/]A CKBAXKHH.

B 2016 ropy GbLJI IOy YCH IIEPBBII OIBIT B
Poccun npumenenus cucremsl Discovery MLT
JUI OOHAPYKEHHM A U U30HPATEIBHOTO IOCTYTIA B
MHOT'OCTBOJIBHBIE CKBA’KHUHBL JJaHHAS CUCTEMA
TO3BOJINJIA BBIIIOJIHUTD OPUEHTALIHIO U YCIIENTHBIH
3aXO0J], B IBE MHOI'OCTBOJIBHBIE CKBA’KHMHBI C TPEMSA U
4YETBIPbMS OTKPBITEIMU TOPH30HTAJIbBHBIMH CTBOJIAMH
JUIA TIPOBEJIEHNA TOCIEAYIOMEN KUCTIOTHOM
06pPabOTKH B KAPOOHATHOM KOJJIEKTOPE.

ey paboTsl 11 KOMITaHUH <J1Lmomoepxe»:

e VBUBUYAIbHBIN 32X0/ B OOKOBBIE CTBOJIBI C
MNPUMEHEHNEM THAPOYIIPABIAEMOM CUCTEMBI
Discovery MLT na I'HKT;

* TloAroToBKA M IIPOBEIEHNUE KUCIOTHOM
06pabOTKU KAKAO0T'O CTBOJIA C IPUMEHEHHUEM
KUCIOTHBIX cuctem VDA 1 MSR100;

* BosiedyeHHME MUHHUMAJIBHOI'O KOJIMYECTBA
060pyIOBaHUS IPU IOMOIIH n1aTdopmbl SPARK.

Onsrt padcoT T’HKT 1Mo onepupoOBaHUIO
mydrTamu MI'PII B HOTHONIPOXOZHBIX
XBOCTOBHKAX
KA. Cmapooybyesa, HA./Jemeruyr, KB. Bypoun,
A Cepuxos, dLnombepices

TeXHOIOIMU 3aKAaHYMBAHUA TOPU3OHTAIBHBIX
CKBQKUH KOMIIOHOBKAMH JIJI1 MHOT'OCT4IUIAHOT'O
I'PIT npro6peny 60BIIVIO ONYIAPHOCTD CPELU
JOOBIBAIOMUX KOMITAHUI BO BCEM MUDPE U B Poccum.

KB. bypann
KV.Burdin

The First Successful Experience of Discovery
MLT System for Entrance into Multilateral
Wells in Russia
KV, Burdin, LA. Demenchuk, KA. Starodubtseva,
Schlumberger
Since the time of
the first drilling of
multilateral well in 1949
by A.M.Grigoryan, the
technology has deserved
widespread popularity
and has proven economic
efficiency around the
world. However, after
drilling of the well, still
there is the question of
following well stimulation
and well development.
It is necessary to enter
in every lateral bore to
replace drilling mud
and to perform matrix
acidizing. Frequently, oil and gas companies
perform exclusively stimulation of the main bore of
the multilateral wells by work over but it is certainly
not an optimal solution for this type of wells.
In 2016, it was received the first time in Russia
experience of application Discovery MLT reentry
system for entrance into multilateral wells on
Coiled Tubing. Discovery MLT system allows to
perform the orientation and successful entrance
into laterals of multilateral wells with 3 and
4 horizontal open holes for the following acid
treatment in carbonate reservoir.
Work objectives for Schlumberger were:
¢ Individual access to laterals using hydraulically
operated reentry Discovery MLT;

* Preparation and matrix acidizing of each using
viscoelastic diverting acid (VDA) and MSR;

¢ Involvement of a minimum amount of
equipment using SPARK platform.

Coiled Tubing Experience of Shifting
Fracturing Ports of Multistage
FracturingFullbore Completions
KA. Starodubtseva, LA. Demenchuk, KV. Burdin,
D.A. Serikov, Schlumberger

The widespread application of multi-stage }
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JlaHHbBIE TEXHOJIOTUH NO3BOJISAIOT OOECIIEUUTD
3(pPEKTHUBHOE UZBICYEHHUE 3A11ACOB YITIEBOAOPOAOB
34 CYET MHOI'OKPATHOI'O YBEJIMYEHH A VIO AN
KOHTAKTa TPEIIUH C IIACTOM.

DOH/JT CKBAXKUH, 3aKOHYEHHBIX KOMIIOHOBKAMU
MTPIT, yBETUYUBAETCS C KAXK/ABIM TOOM. [Ipobiema
MHTEHCU(PUKAIIUN JOOBIYU HA TEKYIIEM (DOH/IE
CKBAXKUH, HAXOAAIIXCS B 3KCIUTYyaTALUU, CTAHOBUTCA
BCe OOJIEE AKTYAJIBHOM, M IOBTOPHOE IPOBEACHUE
I'PIT Ha y>Ke CITYIIEHHBIX KOMIIOHOBKAX IIO3BOJIACT
CIIPABUTHCA C JAHHOM 3a7]a4€.

Ocob60€e MECTO CPEIM KOMITOHOBOK /1151 MI'PIT
B FOPU3OHTAJIBHBIX CKBAXKUHAX 3aHUMAIOT
KOMIIOHOBKH C IIOJTHOIIPOXOJHBIM CEYEHUEM,
060PYAOBAHHBIM MEXAHUYECKHUMHU C/IBUKHBIMU
My(PTaMH, yIPABIAEMBIMHU IIPH MOMOIIN
CHEHUAIBHOIO UHCTPYMEHTA, CITycKaemoro Ha THKT.
JaHHas KOHCTPYKLUSA AA€T BO3MOXHOCTD IIPOBOANTD
cenekTuBHbIE ['PIT KaK HA HOBBIX CKBAXKMHAX, TAK 11 HA
CKBAKMHAX, HAXOAAIINXCA B AKCIUTyATALUU, 4 TAKKE,
P HEOOXOAUMOCTH, BEBIOOPOYHO 3aKPBIBATH IOPTHI
I'PIT r1py BOJO- U ra30MIPOSABIEHUAX MJIM PA3JIMYHOIO
POAA UCCIIENOBAHUAX CKBAKHHBL

B 20142016 romax noapasaeneruem THKT
KoMIaHuHU «[lmoM6ep:xe» ObLI ITOTYYEH OIBIT
BBITIOJIHEHHUA PA6OT IO OTKPBITUIO/3AKPBITUIO ITIOPTOB
I'PIT 1O/IHONIPOXOAHBIX KOMIIOHOBOK I'PIT pa3Hbix
MPOU3BOAUNTENEN KAK HA HOBBIX CKBAXKUHAX, TAK U B
CKBXKUHAX U3 SKCIUTYATAII UL

HoBBI€ TEXHOJIOTHH PEMOHTHO-U30/IAIHOHHBIX
pa6oT Ha THKT - KOJTOHHBIE IIACTHIPH

Muxaun Ilycmosanos, Anexcanop Kauwines,
Koncmanmun Bypoun, dllnromobepice»

Ha npOoTAKEHNUM BCETO JKU3HEHHOI'O
[UKJIA CKBA’KMHBI B HEH MOKET BO3HUKHYTh
HEOOXOAMMOCTb BOCCTAHOBJIEHHA TEPMETUYHOCTH
IKCILIYATALMOHHOM KOIOHHBL, HKT miu nzonauuu
4aCTU XBOCTOBUKA. Hanpumep, Takas HEOOXOAUMOCTb
MOYET BO3HUKHYTD B CJIEAYIONUX CIIy4dadX:

e HerepmMeTU4YHOCTD 3KCIIJIYATAITMOHHOIM KOJIOHHBI
(Hanpumep, 1o MCID);

*  Dpo3usa ceKUU (PUIBTPOB XBOCTOBUKAY,

* TIpOpBIB BOJBI MJIM I'd3d B 30HE IIEPMOPALIUH;

* IIpopsiB Boasl 110 Mmydre MI'PIT ninn
HeO6XOAUMOCTb TOBTOPHOIO I'PIT (T.H. pedpaka);

e Hzomsauus HerepmerrudHoro BCO.

B IpOMBIIIJIEHHOCTH CYIIECTBYIOT PA3JIMYHLIE
METOAbI I HpOBﬁILCHI/IH pCMOHTHO-I/IBOHHL[I/IOHHbIX
pa6oT. o0 PUP € HEMEHTUPOBAHUEM, DPEMOHTHBIE
ITAKEPDBI U XBOCTOBUKH, PA3BAJIbIIOBBIBAEMBIE
PEMOHTHBIE IIACTBIPU. KaXK bl U3 9TUX METOLOB
HMEET CBOU HEJJOCTATKU. HOBasI TEXHOJIOTUS
YCTAHOBKU PEMOHTHBIX HAK/IA/I0K (KOJIOHHBIX
IIACTHIPEN) IIPH IIOMOII MHCTPYMEHTA C
pa3ayBaEMBbIM 3JIEMEHTOM ITO3BOJIAET U36EXKATD BCEX
3TUX HEIOCTATKOB. TaKasi HAKJIAIKA MOXKET ICPKATh
IuddepennuanbHoe AasaeHue 10 15 000 psi,
CO344€T MUHHUMAJIBHOE CYKEHUE I10 BHYTPEHHEMY
JHAMETPY KOJIOHHBL PUCK 3aCTPEBAHUA HTHCTPYMEHTA
IIPU UCIIOJIb30BAHUH HA/TYBAEMOI'O YCTAHOBOYHOI'O
MHCTPYMEHTA CYILIECTBEHHO HUKE, YEM IIPU
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fracturing technology
is in permanent growth
in Russia and all

other the world. This
technology allowed
effective recovery of
hydrocarbons due to
considerable increase
of the fractured area
contact with productive
interval of the reservoir.

Well stock completed
with MSF liners is
increased every
year. Stimulation of
production of such wells
that are under production becomes more actual
for oil and gas companies and the way of re-frac
on wells with MSF liners that were installed several
years ago allows manage this issue.

Separate place among MSF completions is
occupied by full bore MSF completion with frac
ports controlled by shifting tool operated with
Coiled Tubing. This completion allowed perform
selective fracturing as for new drilled wells and for
wells that were in production. Such completion
gives an opportunity to close target frac port in
case of water/gas injection from the reservoir or for
different geophysical surveys.

In 2014-2016 Coiled Tubing Schlumberger
received the experience of shifting fracturing ports
of multistage fracturing completions of different
manufacturers at new wells and wells after
production.

New Technologies in Remedial Isolation Jobs
Mikbail Pustovalov, Alexander Kashleuv,
Konstantin Burdin, Schlumberger

During the well lifecycle, the remedial job to
restore the casing integrity or isolate a zone within
the well. The examples are:
* Casingleaks isolation (i.e. leaking stage collar);
¢ Eroded sand screens section isolation;
» Isolation of perforations with high water cut or

GOR;
¢ Multistage frac ports isolation (either for re-frac
or water cut reduction);

» Isolation of other leaking downhole equipment.

There are several technologies in the industry
that can be utilized for this purpose. Traditional
and widely used are cement squeezing, straddle
packers, cone expanded steel patches. All these
technologies have their drawbacks and thus a new
technology is required in order to overcome these
drawbacks. The new technology is an expandable
steel patch installed with an inflatable packer-style
setting tool. The patch can hold up to 15 000 psi
(depending on size and conditions) and causes
a minimal ID reduction. The inflatable setting
tool significantly reduces the risk of a stuck tool
compared to traditional patch expansion with the
cone.



UCIIOJIb30BAHUH BAJIbLIYIOIEIO KOHYCA.

PEMOHTHAS HAKJIAKA COCTOUT U3 BEPXHEN U
HUKHEU AKOPAIINX CEKIIUM, C IPOMEXKYTOYHOM
CeKLMen Mexx1y Humu. Hakiazaka caenana us
AyCTEHUTHON HEPKABEIOLIECH CTaan. Ha AkopAamux
CEKIUAX HAXOJATCS TEPMETHU3UPYIOIINE 6OPO3AKHU
u3 pe3nHbl HNBR (200 mrryk Ha cekuio). Hakmagka
MOXET ObITh U3TOTOBJIEHA 10 10 M B [IJIMHY, IPHU 9TOM
€CTb BO3MOXKHOCTDb YCTAHOBKH HAKJIA/JOK BHAXJIECT
JUIS TIOKPBITUSA JJIMHHBIX UHTEPBAJIOB. YCTAHOBOYHBI
UHCTPYMEHT UMEET KJIATTAHHYIO CUCTEMY JJI
KOHTPOJIA HAZyBAHU A /CAYBAHM S, JBOMHYIO
CUCTEMY JJIs1 ABAPUIHOTI'O CTPABINBAHMSA IABJICHU,
A0JIOHUPOBOYHOE KOJIBLIO AJ151 TPOBEPKH HAKJIAIKHA
BO BPEMs YCTAHOBKU U COOCTBEHHO HAZTYBAEMBI
aneMeHT. O6BIYHO 151 yCTAHOBKH HAKJIAJKHU
TPeOYETC HECKOBKO ITUKJIOB HAYBAHUA — CAYBAHUA
WHCTPYMEHTA BJIOJIb BCEI 3aIIIATKU.

HaxJsa/Ika MOKET OBITh YCTAHOBJIEHA KAK HA
KOJIOHHE OYPOBBIX TPy, Tak 1 npu nomoru THKT.
OCO60 Ba>KHBIM MOMEHTOM ABJIAETCS TPABUIBHASA
NPUBA3KA HAKJIAJKH 110 TyouHe. ieanbHbIM
METOAOM IIPUBA3KHU ABJILeTCA IPpUBA3Ka 110 I'K, xoTa
JPyTIH€ METO/BI, TAKUE KAK JIOKATOP My(PT U MEPA
TPyO, MOT'yT OBITh UCIIOJIL30BAHBL [IpU YCTAHOBKE
HAKJIAJJKA B TOPU30OHTAJIBHOM CTBOJIE CKBAXKUHEI
JIocTaBKa Tyza npudopa 'K Ha kabee MOKeET ObITh
3aTpyJHeEHA. ISl peneHUs 3TOH IPOOIEMBbI MOXKET
OBITh UCnIONb30BaHa cucteMa THKT ACTive. B aTort
CHCTEME IPUMEHAETCS OIITOBOJIOKHO, UAIYIIEE
BHYTpU I'HKT 1151 cBsizu ¢ npudopoM I'K; crryckaembiM
HETIOCPENCTBEHHO BMECTE C HAK/IAAKON. CUCTEMA
MO3BOJIAET OCYIIECTBUTD IIPUBA3KY IO ITTyOUHE B
PEAIBHOM BPEMEHU U MCTIOIb30BAHUEM 6230B0Or0 I'K|
3AMHMCAHHOIO, HATIPUMED, IIPU OYPEHNUU CKBA’KHHBI.

Bo Bcem Mupe 6bI0 YCTAHOBJICHO 83 HAKJIAJKHL.
CyMMapHas JyINHA COCTABIIET 584,2 M, 4 CAMBIH
JUIMHHBIA U30JIMPOBAHHbBINA MTHTEPBAJI COCTABJIAECT
48 M. Hakma 1Ky 661U UICIIOIb30BAHBI JIJ1S1 U30JISIITHU
O6BOJHUBIINXCS NTEPHOPALINI, U30JISALIIH IPOPLIBA
raza, peMoHTa Myp T MI'PIT 11 MCLI, n3onsanuu
MIPOMBITOM CEKIIMU ITPOTUBOIIECOYHBIX (DUJIBTPOB.

IIpakrnuyeckue pekomeHganuu RP 5C
AMEpPHKAHCKOTo He(DTIHOI'O HHCTUTYTA B
00JIACTH YX0/Ja M KOHTPOJIA 32 COCTOTHHEM
T'HOKO¥M TPYyOBI
Pon Knapx, <Bpems xonmroburea. Bpemsa I'PIT»
Joxiaz copep:xuT MHPOPMALIHIO O
pCKOMCH/:[OBaHHbIX HpaKTI/IKaX, BKJ/TIOYAIOITHUX
B €651 TaKKME OOJIACTU, KAK KOJITIOOMHT U
CONYTCTBYIOLIEE OOOPYJOBAHHE, A TAKKE
COOTBETCTBYIONIUE IPUIOKEHM . Pazgmepsl THOKHUX
TPYO CUCTEMATU3UPOBAHEI 10 HAPY>KHOMY JUAMETPY
U B HACTOSAIIEE BPEMS JIOCTYIIHBI B JUAIIA30HE OT
19,0 MM 10 88,9 MM. MaTepuaibl, KOTOPbIE
OXBATBIBAIOT IIPEJCTABJICHHBIC IIPAKTUKH, BKJIIOYAIOT
B C€0Os1 BBICOKOITPOYHBIE HU3KOJIETUPOBAHHbBIE CTATIN
C y/IeJIbHBIM IIPE/IEJIOM TEKYUECTH B IUATIA30HE OT
379 MITa 10 690 MITa. B foK/Ia/Ie TAKKE OOCYKAACTCS
UCIIOIb30BAHME TNOKOM TPYOBI B HA3EMHBIX U

IJ_IC.TII)CDOBI)IX OICpaAnMAX, BKDUTUYCCKUX U IITATHBIX }

Por Kitapk

Ron Clarke

The patch consists
of top and bottom
anchoring sections an
intermediate section.
The patch is made of
a stainless austenitic
steel and the anchoring
sections are covered with
HNBR sealing grooves
(200 from each side).

The patch can be up to
10 meters long and the
patches can be installed
with an overlap in order
to cover the long interval.
The installation tool has
an inflation control valve
system, 2 emergency bleed valve system, built-in
drift ring to drift the patch after installation and
the inflatable element itself. The setting process

of the patch includes several inflation-deflation
cycles along the patch’s length.

The patch can be run using drill pipes or coiled
tubing. The depth positioning is critical. The ideal
positioning method is using a GR log, however
other methods such as CCL or a simple pipe tally
can be used. If the patch installation is required
in the horizontal section of the well, the precise
depth positioning is complicated as it may be hard
to deliver the GR with the wireline to the target
interval. For this purpose ACTive coiled tubing
system can be used. This system utilizes an optical
fiber to establish the real-time communication
with the GR tool run along with the patchon a
coil tubing. The system allows real-time depth
positioning using a reference log recorded i.e. while
drilling.

Totally 83 patches are installed around the world.
The total patched length is 584.2 and the longest
patched interval is 48 m. The patches were used to
isolate leaking stage collars, frac ports, perforations
where water or gas breakthrough occurred and for
eroded sand screens isolation.

API Recommended Practice RP 5C Care
Maintenance and Inspection of Used Coiled
Tubing
Ron Clarke, Coiled Tubing Times

The report includes information about
recommended practices that cover coiled tubing
and associated equipment as well as applications.
Coiled tubing sizes are specified by outside
diameter (OD) and are currently available in
%-inch OD through 3%-inch OD. Materials covered
in this recommended practice are high-strength,
low-alloy steels with specified yield strengths
from 55 thousand pounds per square inch to 90
thousand pounds per square inch. Use of coiled
tubing in onshore and offshore operations as well
as critical and routine operations are discussed.
The report also contains information about
microbial corrosion of coiled tubing and the best }
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cuTyanuax. KpoMe Toro, B IOK/Ia/Ie IPHUCYTCTBYET
nH(MOPMALIMI O MUKPOOHOM KOPPO3UH THOKOU TPyObI
M JIYYIINX CIIOCO6aX 60PBOBI C HEIO.

DBOIIOIHA KOJITIOOHHTOBBIX TEXHOJIOTHEL: OT
IIPOBOJA K OIITOBOJIOKHY
Depraroo bass, BRVR Consuliants

JIOKJIa/l IPECTABISET OMUCAHUE SBOIIOLIHN
KOJNTIOOMHT OBBIX TEXHOJIOTUH, KOTOPBIE UCTIOTIB3YIOT
JINO60 METATITUYECKUH KaOeTb, TNOO OITTOBOJIOKHO
JUIA TIEPENAYH CKBAKUHHOU MH(POPMAITUH HA
MOBEPXHOCTD. B HaUa1€ 1a€TCSA KOPOTKOE OIMHUCAHUE
TOT'O, 4YTO TAKOE KAPOTAK HA KOJITIOOUHTE, 4
TAKXKE KAKOBBI €T'0 HAUOOJIEE PACTIPOCTPAHEHHDIE
NPWIOXKEHUS. TaKKe NpeCTaBIeHa HH(POPMAIUS
06 HCIIOJIb3YEMBIX THIAX KA6EJICH U METOJIAX X
3aMIACOBKHU B TUOKYIO TPyOy. B loK1a /1€, KpOME TOTO,
JIaH 0630p CYLIECTBYIOMMNX KOJITIOOMHIOBBIX CUCTEM
C OIITOBOJIOKOHHBIM Ka6€JIeM, BKJIIOYAsI CUCTEMY
ACTive, npejmaraeMyio KoMnanuern J1lmomoepxe»,
a raxke cucremy CoilComm xkomnanuu Halliburton
u TeleCoil komnanuu Baker Hughes. [Tanee
MPEeACTABICHbI TEXHONOrun DAS (pacnpeneneHHble
aKycTudeckue nsMepenuns) u DTS (pacnipenenennoe
U3MEPEHUE TEMIIEPATYPHI), JAHO OITUCAHUE UX
MPWIOXKEHUI, 4 TAKXKE AHAJIN3 IPAKTUYECKUX
pUMEPOB. HaKOHEL, ONTMCAHBI BO3MOXKHBIE
BAPHUAHTBI 9BOJIIOIIMY TEXHOJIOT MY KAO€IbHBIX
BHYTPHUCKBA)KUHHBIX PAOOT.

TeXHOJIOTHH /I CEJIEKTHBHOM CTUMY/JIALNH
ReelFrac Packer & ReelFrac Straddle
P®. Illapunos, Weatherford

Ha cerogHAmMHNI AeHb BCe 60JI€€ AKTYaJIEH BOIIPOC
npoBeAeHUA NOBTOPHOrO I'PIT 1 cenekTruBHON
CTUMYJIALINU 30H. UMEHHO 11 TOrO 6bUIN
paspaboransl TexHonoruu ReelFrac Packer —
OJHOIAKEPHAA CUCTEMA, TTIO3BOJIAIONAS IIPOBEJEHNE
NOBTOPHBIX ['PIT, KMCIOTHBIE OOPAOOTKH U T.I1.
Cocras KHK BappupyeTCs B 3aBUCMOCTH OT 34124
CTUMYJISILIMU U PEMOHTA CKBaKUHBL ReelFrac Straddle
— JIBYXIIAKEPHAA CUCTEMA, IIO3BOJIAIONIASA TIPOBEJECHNE
NOBTOPHBIX ['PIT, KMCIOTHBIE OOPAO6OTKH.

JlaHHBIE pEMIEHM 3HAYUTEIBHO COKPAIIAIOT
EPUOJ, OT PEMOHTA CKBAKUHBI JIO 3AITYCKA B JOOBIYY
U TAKXKE BO3MOKHOCTD IPOBEAECHUSA BCETO LMK
CcTUMYysILIMY 32 ogHY CITO.

IIpaxTHYIECKHH ONBIT IIPHMEHEHH A
TEXHOJIOT'HH II0 CO3JAHHIO CETH
ITTyOOKOIIPOHHKAIOUINX KAaHATOB (bHIbTpan
IIPH HHTEHCH(DHUKAITHH IIPHUTOKA JOOBIBAIOIIHX
CKBa>XHH

A.H.Kobeu, PYTI J10 <benopycredpmo»

CKH®® — yHHUKAJIbHAS TEXHOJIOT U
WHTEHCU(PUKAITUH HEPTAHOTO IPUTOKA, OCHOBAHHAS
HAa CO3[JaHHU B IPOAYKTUBHOM MHTEPBAJIE
CHCTEMBI PA3BETBICHHBIX JPEHAKHBIX KAHAJIOB
NPOTKEHHOCTBIO 0 100 M HA pA3HBIX YPOBHAX B
33/JAHHBIX HAIPABACHHIX (10 G KAHAJIOB Ha O/{HOM
YPOBHE, B 3aBUCHMOCTHU OT IUAMETPA OOCATHON
KOJIOHHBI) [JIS1 YBEJIMYEHM A OXBATA U IIJIOIIATN
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practices to prevent it.

CT Technology
Evolution from Wired
Conductor to Fiber
Optic
Fernando Baez, BRVR
Consultants

The report presents
the evolution of coiled
tubing technologies
that use either wired
conductor or fiber optic
cable in order to transmit
downbhole information
to the surface. First, a
brief description of what
is coiled tubing logging (CTL) and what are the
most common applications of CTLis presented.
The information on what cables are used and how
they are installed is given as well. An overview
of the existing coiled tubing fiber optic systems,
including ACTive system offered by Schlumberger,
Halliburton’s CoilComm and Baker’s TeleCoil
systems, can be found in the report as well. Also a
list of DAS (distributed acoustic sensing) and DTS
(distributed temperature sensing) applications
and case studies is provided. Finally, the report
presents possible variants of wireline interventions
technology evolution.

PepHan 0 bas3
Fegnando Baez

Technologies for selective stimulation
with ReelFrac Packer & ReelFrac Straddle
R.F.Sharipov, Weatherford

At present time
refracturing and selective
zone stimulation issues
have become more
important. ReelFrac
Packer technology was
developed specifically
for these purposes: one-
packer system designed
for refracturing, acid
treatment and so on.
Bottomhole assembly
varies according to
specific stimulation and
e workover tasks. ReelFrac
R.F. Sharipov Straddle — is a two-
packer system designed
for refracturing and acid treatment operations.

These solutions significantly reduce repair time
and make possible conducting stimulation during
one tripping operation.

Deep-Penetrating Filtration Channels
Creation Technology for Wells Production
Stimulation. Application Experience
Andprey Kobets, Head of EOR Division, EOR and Well
Repair Department, Belorusneft

“SKIF” — is a unique oil stimulation technology



(PUIBTPALINU IIJIACTOBBIX (PIIIOMJIOB K CTBOJIY
CKBAXUHBL TaKMM 06Pa30M, YBEIMUUBAECTCA OXBAT
BBIPA60OTKON HEOAHOPOIHBIX, HU3KOIIPOHUIIAEMBIX
MJIACTOB U, KAK CJIEACTBUE, ITIOBBIIIACTCS
KO3(PUITMEHT U3BJICUECHU S HEPTU.

B moxsiazie 66111 IEPEYUCIIEHBI IPEUMYIIECTBA

TexHonoruu CKNO®;

¢ BO3MOXHOCTB Pab6OTHI C TIOOBIMU 3€HUTHBIMU
YIJIAMU, BILJIOTD 10 TOPU3OHTAIBHOT'O CTBOJIY;

¢ KOHTpOJIb 1 yIIPABIECHUE TAPAMETPAMHU
CBEPJIEHU S SKCILTyaTALTHOHHOIM KOJIOHHBI;

*  BO3MOXHOCTB CBEPIEHUA OTBEPCTUM B 32JJAHHOM
43UMYTaJIbBHOM HAIIPABJICHUH (TIPU YCIIOBHUU
3EHUTHOTO yIJIa O0JIEe 5° B UHTEPBAJIE IPOBEJEHH
paodor),

¢ BrIoOIHEHUE PAa3MbIBA BCEX KAHAJIOB HA
opHou rmybuHe 32 oany CITO ru6Koit TpyOsI B
UHTEPBAIAX I1ACTa OT O, 8 M U BBIIIIE;

¢ JIOKYMEHTAJIBHOE NOATBEPK/ICHUE PEKHNMOB
Pab6oThl O60PYIOBAHS,

¢  CKOpPOCTB pa3MbIBa KAHAJIOB OT 1 10 7 M/MHWH.

BbUIH JaHBl TEXHUYECKUE XAPAKTEPUCTUKHU

KOMILJIEKCa 06opyaoBaHus CKUD®, nepeuncieH

COCTAB BHYTPUCKBAXKUHHOT'O O60PYAOBAHUS

KOMIIJIEKCA ¥ KOMITJIEKTHOCTb MUHU-KOJITIOOMHIOBOM

YCTAHOBKU.

3a nepuog; oTpaboTKH TeXHOMOruu CKUD® ¢

2013 ros1a Ha MECTOPOXKACHUSAX OETIOPYCCKOTO

peruoHa crierpuanuctamu PYIT dIpousBogcTBeHHOE

06beUHEHNUE «BeNOpyCHEMTh> OBUIN IPOBEICHBI

PabOTHI U BBIIIOTHEHO 17 CKBAXKUHO-ONEPALINT,

PasMbITO 144 (pUNBTPAITMOHHBIX KAHAJIA, U3 HUX

Ha 110 KaHaIaX JKUJKOCTBIO PA3MBbIBA CJIYXKUIIO

JU3ENBHOE TOIUIMBO U HA 34 KAHAIAX — TEXHUYECKAS

BO/A INIOTHOCTHIO 1000—1050 K1/M3.

OLIBTPAITUOHHBIC KAHAJIbL, PA3MBITHIC

TEXHUYECKON BOJIO, TAKKE ObLIU OOPAOOTAHBI

5%-M CONSTHO-KHUCJIOTHBIM PACTBOPOM. Pa60THI HA

0O6BEKTAX BBIIIOJHSIJIUCh B OO'BEME OT OJHOI'O JO

BOCBMH YPOBHEM, IPU 3TOM CO3JJABAJIHCH OT ABYX JIO

MIECTHAAIATYU (PUIBTPAITMOHHBIX KAHAJIOB JIJTUHON

710 100 M, yBETMYHMBAIOMINUX IIJIOMA/Tb JPEHUPOBAHU A

CKB2>)KUHHOTO (p1ron/1a.

3a OTYETHBIN IIEPUOJ BDEMEHU HA

MECTOPOXKICHUIX HEPTEJOOBIBAIONICH

KoMIIaHUU P® KxoMaH 0 crienuaanucToB PYTI

«[IpON3BOACTBEHHOE OOBEJUHEHHE «BETOPYCHEDPTD>

OBLIH YCIIEITHO MPOBEAEHBI PA6OTEL U BBIIIOJIHEHO

10 ckBaKMHO-OHEPALINI, PA3MBITO 84

(PUIIBTPALMOHHBIX KAHAJIA, U3 HUX HA 40 KaHa/Iax

SKUJIKOCTBIO PA3MBIBA CITY>KUJIO IU3EJIBHOE TOIINBO

1 Ha 44 KaHaJIaX — TEXHUYECKAs BOJIA IIJIOTHOCTBIO

1000-1030 kr/M?. UIBTPALTUOHHBIE KAHAJIBI,

PA3MBIThIE TEXHUYECKOI BOJIOU, TAKKE OB

06pabOTaAHBI CONMAHO-KUCIOTHBIM PACTBOPOM,

13 HUX 40 KaHAJIOB — 5%-M COJITHO-KHUCJIOTHBIM

pacTBOpoM U 4 KaHana — 10%-M CONAHO-KHUCIOTHBIM

pacTBOpOM. Pa60ThI HA O6'bEKTAX BHIIOIHSIIUCH

B 0O'bEME OT OJJHOI'O /IO YETHIPEX YPOBHEW, TPpU

3TOM CO3/IaBAJIUCH OT YETHIPEX JIO IBEHAIATH

(PHUIBTPAITMOHHBIX KAHAJIOB JVIUHOM /10 100 M,

THO3BOJISIIONINX OOECIEUYUTD JJOTOTHUTEIbHBIN }

based on creation of
system of multi-hole
drainage channels up

to 100 m long in pay
interval at different
levels in pre-determined
directions (up to 8
channels at one level
according to casing
diameter) for enhancing
drainage area around
the wellbore. Thus, this

technology increases
AH.Ko6en drainage area in non-
Andrey Kobets uniform, low-permeable

formations resulting in

increase in recovery factor.

The report described the following advantages
of “SKIF” technology:

» Ability to operate with all inclination angles
through to horizontal wellbore;

¢ Control of casing milling parameters;

» Ability to mill holes in pre-determined
azimuthal direction (considering that
inclination angle is more than 5° in operation
Zone);

e Jetting all channels at the same depth during
one coiled tubing tripping operation within
the formation interval of 0.8 m and higher;

* Documentary support of equipment
operation modes;

* Channels jetting velocity from 1 to 7 m/min.

Provided were technical specifications of
SKIF equipment as well as bottomhole assembly
configuration and equipment set of coiled tubing
mini-unit.

During pilot testing of SKIF technology at
Belorussian region fields RUP PO Belorusneft’s
specialists carried out 17 well operations, 144
filtration channels were created, 110 of which
were created using diesel fuel and 34 — using
process water with 1000-1050 kg/m? density as a
jetting fluid.

Filtration channels created using process water
were treated with 5% hydrochloric solution.
Operations were carried out with different
volume of levels — from 1 to 8, there was a
different amount of channels — from 2 to 16 — up
to 100 m long that enhanced fluid drainage area.

During report period at the oilfields of Russian
oil production company RUP PO Belorusneft’s
specialists carried out successfully 10 well
operations, 84 filtration channels were created,
40 of which were created using diesel fuel and
44 — using process water with 1000-1030 kg/m?3
density as a jetting fluid. Filtration channels
created using process water were treated with
5% hydrochloric solution and 4 channels — with
10% hydrochloric solution. Operations were
carried out with different volume of levels- from
1 to 4, there was a different amount of channels
— from 4 to 12 — up to 100 m long that provided }
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IIPUTOK CKBAKUHHOT'O (DJIIOU/IA B OKOJIOCTBOJIBHYIO
30HY.

BiausHaE CMOTHCTO-aC(haTPTEHOBBIX BEIIECTB
Ha 3P PEeKTHBHOCTH KHCIOTHBIX 00PaGOTOK
MA. Cunun, J1A. Mazaooea, JID. Jlasnemuuna,

HOIL] dIpomwvicrosasn xumus», PI'Y negpmu u 2asa
(HHUY) umenu HM.Iyoxuna

CMonmucTo-acdansreHoBbIE BelecTsa (CAB) —
CJIOKHBIE YIVIEBOJOPOJIHBIE KOMITIOHEHTHI HE(PTHU.
HekoTopble UCCIEAOBATEIN HE PA3AEIAIOT 3TU
MHOHATHUS, CYUTAS UX €IUHBIM TEPMUHOM U ONIPEJIEIIAsA
KAaK CJIOKHYIO CMECBH BEICOKOMOJIEKY/ISTHBIX
COEMHEHNUN FTHOPUHON CTPYKTYPBL OHAKO
pasgenenue CAB n1poBOJAT 11O PACTBOPUMOCTH,
aCc(aIBTEHDI HE PACTBOPSIIOTCS B H-AJIKAHAX
(H-IIEHTAHE U H-TEIITAHE), HO PACTBOPAIOTCA B
TOJIYOJIE U 6EH30JIE, CMOJIBI BBIJIESIOT PACTBOPEHUEM
B H-QJIKAHAX U 4JICOPOLIMEN HA CUIITUKATEIE.
Ac(anbTeHDL, B OTIIUYHE OT CMOJI, UMEIOT
CIOCOOHOCTD K CAMOACCOLIMAIIUHN U ATPETUPOBAHUIO.

Ha cerogHsa MHOTHE MECTOPOXIEHN I HE(PTHU
MEPENIA HA O3IHIOI0 CTAJUIO PA3PA0OTKH,

KOT/I4 B CBAI3HU C 6OJIBIINM IIEPUOIOM 3aBOJHEHUA
MECTOPOXKAECHUSA ITPOMUSOILIO OXJIAXKICHUE

IUIACTA U U3MEHUJICA COCTAB HE(PTEN B CTOPOHY
YTKENEHUA. BCe 3TO HETATUBHO BIIUAET HA
YCTOMYUBOCTDB CTPYKTYPHBIX OOPA30BAHUI HEPTH,
M JTI000€ HAPYIIEHNUE BHEITHUX YCIIOBUH MOXKET
NPUBECTH K OOPA30BAHUIO KPYITHBIX AIPDETATOB

U3 BBICOKOMOJIEKY/IAPHBIX YITIEBOJOPOJOB, CMOJI U
ac(paJIBTEHOB.

B niporniecce KUCIOTHBIX 00Pa60TOK IPOUCXOAUT
KOHTAKTUPOBAHUE PACTBOPA C IIOPOAOH,
KOJIbMATAHTAMM U IIJIACTOBBIMU (DITIOUAMH, B
pe3yabTaTe JOIKHA IIPOUCXOIUTh OYUCTKA U
YBEJIUYEHUE KAHAJIOB APEHUPOBAHUA HEPTU B
NpHU3a60HHOI 30HE I1acTa. OHAKO B IIPOLIECCE
B3aMMOJEUCTBHA YITIEBOJOPOJAOB C KUCJIOTHBIMH
COCTAaBAMH B IIOPUCTOU CPeZIE MOT'YT OOPA3OBLIBATHCA
3MYJIbCUHU MTOBBIIIEHHON BA3KOCTH U BBINAJATh
OCaJIK1 HA 'PAHULIE IBYX CPEZL, YTO MOXKET CTATh
IPUYMHON CHUXEHUSA 3(PPEKTUBHOCTU KUCIOTHBIX
06pPaBOTOK CKBAKHH.

J1s NCKIIIOYEHM S 9TUX HEI'ATUBHBIX SABJICHUI B
MPOLECCE NOAO0PA KUCIOTHBIX COCTABOB IIPOBOJAAT
«60oTn-TeCT» (bottle-test) Mo OOIENIPHUHATOMY
CTAHJIAPTY, KOTOPBIH IIPEACTABIAET COOOH
TECTUPOBAHUE UCCIIEAYEMBIX KOMITO3ULIMNA HA
COBMECTHUMOCTD C HE(PTHIO. [Tocie cMemMBaHNA
KOMITO3UIIMHU C HE(PTHIO HE TOJIKHBI OOPA30BbIBATHCA
YCTOMYHMBBIE IMYJIbLCUH. He(TEKNCIOTHBIE CMECU
JOJIKHBI CBOOOTHO (PUIBTPOBATHCA YEPES CUTO, HE
OCTABJIASA OCA/IKOB.

B HOL] {JIpOMBIC/IOBASA XMMHUA> IIPOBOJATCS
UCCIEJOBAHUS 10 AHAINU3Y BIMAHUA TUIIA
KUCJIOTHI U €€ KOHIIEHTPAIIUH HA YCTOHYHUBOCTD
CAB B He(pTH. [TOKa3aHO, 4TO C yBEIMYEHHUEM
KOHIIEHTPALIMU COIAHOM KMCIOTHI yBETUYUBACTCS
BEPOATHOCTb OOPA30BAHMS YCTOMYUBBIX
3MYJIbCUN. DTO CKA3bIBACTCS U HA YIVIOTHEHUU
BBIAJAIONINX OCA/IKOB, OTHAKO UX OO'BEM MOXKET KAK
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additional well fluid
inflow to the near-
wellbore region.

Influence of
Resinous-Asphaltenic
Materials on the
Efficiency of Acid
Treatments

MA. Silin, LA. Magadouva,
L.F. Davletshina

RSU of Oil and

Gas, Research and
Educational Center
“Oilfield Chemistry”

Resinous-asphaltenic
materials (RAM) — are
complex hydrocarbon
oil components. Some
researchers do not
share the same opinion
on these definitions.
They consider RAM as
a universal name for
a complex mixture of
high-molecular hybrid
compounds. However,
RAM are divided by
solubility, asphaltens
are not soluble in
- n-alkanes (n-pentane
and n-heptane), but are
soluble in toluene and
benzene, resins are extracted by dissolution in
n-alkanes and silica gel adsorption. Unlike resins,
asphaltenes are capable of self-association and
aggregation.

At present time, many oil fields are at the
closing stage of development when formation
temperature decreases due to long flooding
period and oil composition becomes more heavy.
This has a negative impact on consistency of oil
compounds, any change in external conditions
may lead to development of aggregates of high-
molecular hydrocarbons, resins and asphaltenes.

During acid treatments solution interacts with
rock, bridging agents and formation fluids. As a
result, drainage channels in the near-wellbore
region are expected to be cleaned out and
expanded. However, during interaction between
hydrocarbons and acid solutions high-viscosity
emulsions may develop in porous medium as well
as precipitation may occur at the interface thus
leading to decrease in acid treatments efficiency.

In order to eliminate these negative impacts,
standard bottle-test should be carried out
during selection of acid solution compositions.
During this test compositions are examined
for compatibility with oil. After compositions
are mixed with oil, no stable emulsions should
develop. Acid-oil mixtures should freely filtrate
through the sieve with no residues left.

L EdDavietshina



YBCINYUBATHCS, TAK U COKPAMIATHCA ITPU ITOBBITNICHU N
KOHITIEHTPAIIUU KUCJIOTBL

CYUTAETCS, YTO COTU METAJIIOB, B YaCTHOCTH
XJIOPHU/IBL, YCKOPSIIOT IIPOILIECC OCATKOOOPA30BAHMS,
OCOOEHHO AKTUBHO CIIOCOOCTBYET OCAKIECHUIO
acdanpreHOB Xn0pup xkesesa (11I). CormacHo
HCCICOOBAHUAM, HAJIMYHUEC B CUCTEME KATHOHOB
Fe?* cunbHee CloCOO6CTBYET OCAAKOOOPA3ZOBAHUIO,
ueM Fe*. VauThIBas CTaperomui (pOH| CKBAXKHUH U
060pYyIOBAHMS, HAJTMYHE NCTOYHUKOB KeJIe32 1 €ro
BJIMSTHUE HA CHIDKEHUE 3(PPEKTUBHOCTU KUCTOTHBIX
06pPa60OTOK MPUOOPETAET BCE HOBIICE 3HAYCHHE.

HoBbBIN yPOBEHD 3aKAHYHBAHHUA CKBAKHH C
BO3MOKHOCTBIO IpoBeaeHusa MI'PII (Mongoose
Multistage Unlimited)

A.B. Batipamos, OOO £EBC»

MHOIrOCTaAUNHBIN TUAPOPA3PhIB ru1acta (MIPIT)
3aPEKOMEHIOBAJI CEOS KAK OJJUH U3 OCHOBHBIX
METO/IOB UHTEHCU(PUKAITUU TJ1ACTA B POCCUICKOT
Penepany. OCHOBHOM LIEJIBIO JAHHOT'O METO/A
SIBJIAETCA CO3JJAHUE BBICOKOIIPOBOIAIIUX TPEIIUH
B HE(DTEra30HACKIIIIEHHOM KOJUIEKTOPE HA BCEM
POTKEHUH TOPU3OHTAJIBHOI'O Y94aCTKA CTBOJIA
CKBa’>KUHBL [1J1 9TOI'0 IIPOU3BOSUTCA IOOYEPEIHAL
cepus rnapopaspouiBoB mnacta (I'PIT), pesyasrarom
KOTOPBIX ABJISETCA MAKCUMAJIbHBINA 1€OUT
YIVIEBOJOPOIOB.

C TeyeHueM BpEMEHU HePTETa30/100bIBAIOIUE
KOMITaHUHU B Poccurickor Peneparuv CTAaHOBATCA
BCe 60s1e€ TPEOOBATEIBHBIMU K TEXHUYECKUM U
TEXHOJIOTMYECKUM napaMmerpam MI'PII B rtane
KOJIMYECTBA CTATUH, ITTyOUHBI CTBOJIA CKBAKUHEI
(B OCOOGEHHOCTHU €€ TOPU30OHTAIBHOM YACTH),
BO3MOXHOCTH HOBTOPHOIo I'PIT 1 yripasieHus
UHTEPBAJIAMH/IIOPTAMHU I1I0CJIE BBOJA €€
KCILIYATALMIO U MHOTI'OI'O IPYyroro. B cBsA3u ¢ 3TuM
OO0 «EBC» B TEUEHHE TTOCTIEAHUX 14 MECAIIEB
MIPOBOJUT OIBITHO-IIPOMBINIEHHBIE PAOOTHI (OITP)
1o TexHonoruu MI'PIT Mongoose co CABUKHBIMU
My(PTamMHU (C BO3BMOKHOCTBIO MHOTOKPATHOTO
OTKPBITHS/3aKpbITUS). TexHonorus NCS
Mongoose Multistage Unlimited (0puiiaibHbIM
JUCTPUOBIOTOPOM KOTOPO B POCCUICKOT
Oenpepanyu u crpanax CHI asiaetrcs OO0 «EBC»)
3aPEKOMEHJJOBAJIA CEOA HA OTEYECTBEHHOM PBIHKE KaK
AJIBTEPHATUBA TEKYIUM MeToaam MIPIT ¢ maposeiMu
KOMITOHOBKAMH.

OoG1as nadopmaiusa o rexuoaoruu NCS
Mongoose Multistage Unlimited

B n1anHOM TEXHOJIOIUU OO'beIMHEHBI KOMITOHOBKA
JUIA PAa300IIEHNA UHTEPBAJIOB, CITyCKAeEMAas HA
I'HKT, u ciBH>KHBIE MY(PTHI IHO0 ITEPHOPATOPHI /11
TUAPONECKOCTPYyIHHON nepgopanyu (I'TIIT), uto
[IO3BOJIAET OCYIECTBIATH MHOrOCTaauiHoe I'PI1 npu
3aKAHYUBAHUHU CKBAKMH 34 OJHY CITyCKO-TIO[/bEMHYIO
onepanuio U 6onee 3pPEKTUBHO, YEM ITO3BOJISICT
JIIOO0¥ IPYT'Of METO.

IIpumenenue THKT B OTKPBITHIX CTBOJIAX
(Ha npumepe KyromouHckoro 1 FOpyoueHo-
TOXOMCKOT'O MECTOPOKAEHHUE). OIIBIT U

Research and Educational Center “Oilfield
Chemistry” carries out researches on analysis
of impact of different types of acids on RAM
consistency in oil. It was demonstrated that
the higher the concentration of hydrochloric
acid — the higher the risk of stable emulsions
development. This also leads to more intense
precipitation, but when acid concentration rises,
residue volume may increase or decrease.

It is considered that metals salts, in particular
chlorides, accelerate precipitation process,
especially when it comes to precipitation of
asphaltenes of ferric chloride (III). According to
researches, presence of cations of Fe* enforces
precipitation more actively than presence of Fe*
cations. Considering equipment deterioration and
increasing amount of mature wells, more attention
should be payed to ferrum sources and its negative
impact on acid treatments efficiency.

New Level of Well Completion with Multi-
Stage Fracturing Option (Mongoose
Multistage Unlimited)

Alexey Bairamov, Technical Manager, Business
Development Department, EWS, LLC

Multistage hydraulic
fracturing (MHF)
is acknowledged to
be one of the main
enhanced oil recovery
methods in Russia.

The main purpose
of this method is to
create high-conductive
fractures in oil and gas
saturated formation at
the whole distance of
horizontal wellbore. For
this purpose multistage
AB. Batipamos fracturing is carried
plaralrzz 2 out thus providing
maximum production
rate.

As time passes, Russian oil and gas production
companies impose higher requirements for
technical and technological parameters of
MHEF. It refers to the amount of stages, wellbore
depth (especially horizontal length), possibility
of refracturing and controlling of intervals/
ports after bringing in the well and more. In
this regard, during last 14 months EWS LLC has
been conducting pilot testing of Mongoose MHF
technology with sliding sleeves (with ability to
open/closing ports many times). NCS Mongoose
Multistage Unlimited technology (authorized
distributor of this technology in Russia and CIS
countries is EWS LLC) is proved to be a successful
alternative to current ball-type MHF technologies.

General information about NCS Mongoose
Multistage Unlimited technology

This technology combines coiled-tubing-
conveyed assembly for zonal isolation and sliding

Ne4 (058) Ieka6ps/December 2016 59



IIOJTYYEHHEIE PE3yIbTATHI
A.H. I'aspunenxo, OO0 dlaxep Cepsuc»

MeCTOM OKa3aHUSA YCIYT ABII0Ch KyIoOMOHMHCKOE
MECTOPOXKAECHUE, KOTOPOE HAXOANTCH B
Kpacnosipckom kpae. OHO OTHOCUTCA K FOpy6ueHo-
TOXOMCKOM 30HE HETETA30HAKOIICHUSL. TUI
KOJUIEKTOPA: TPEMUHHO-KABEPHO3HBIN, IPEICTABIICH
KapOOHATAMM.

Padotsl no 'HKT npoBOAATCSA B YCIOBUAX: HU3KOM
MHOPUCTOCTHU 1-2%, KATACTPOPUUIECKUX MOIJIOIIEHUA,
OTKPBITBIX CTBOJIOB 6071ee 1000 M, arpeCCUBHOCTH
IUTACTOBBIX BOJI, HU3KUX IIACTOBBIX JJABJICHUIA,
JIACTOBOM TeMnepaTypsl He BbIIE 30 °C, 9aCTUYHOM
ABTOHOMUH.

Buapl npoBoanMBIX paboT: 06beMHBIE OI13, IEHHO-
kucsoTHbie OI13.

B mOKJ1a/1€ M3/I0KEHBI PE3YJIBTATEI IPOBEACHUS
PpaboT, a TAKIKE NEPEYNCIIEHBI CJIOKHOCTH,
BO3HUKIIINE TPU UX BBIIIOJIHEHUH,

Y OXAPAKTEPHU3OBAHBI Iy TH UX IIPEOJOTIECHU.

IIpoBeaeHue padOT MO OYyPEHHUIO CKBAKHH
c npumenenuem 'HKT
AC. Baxaposa, National Oilwell Varco

TexHOMOrNa 6ypeHUs U KAIMUTAJILHOI'O PEMOHTA
HEPTErA30BbIX CKBA’KHUH C UCIIOJIb30BAHHUEM
rubkux Tpy6 — Coiled-Tubing ocHOBaHa Ha
3aMEHE JUCKPETHON CBUHYMBAEMON OYPUJIBHOI
KOJIOHHBI HA JIJIMHHYIO HENTPEPBIBHYIO. TEXHOMOrNsA
NPEeHA3HAYEHA JJI1 33PE3KU OOKOBBIX CTBOJIOB
WY YBEJIMYEHUA 32005 B HE(PTAHBIX U T'A30BbIX
CKBAXXWHAX TTyOGUHOM 10 6000 M. MexaHUYECKHUE
CBOMCTBA TPYO OOECIIEYNBAIOT OE€3ABAPUITHYIO
paboTy Ipu MHOTOKPATHOM UCIIONB30BaHUN. Ha
CETOAHSAIIHUI JEHb HAMOOJIEE YACTO O BCEMY MUPY
UCIIOJIb3YIOTCA TPYOBI IMAMETPOM OT 38 1O 73 MM.
Ho ecTb Takke BO3MOKHOCTD [IPOU3BOAUTD PAOOTHI
Ha 601pIINX pazMepax Tpyo. IlogpasaeneHme
NOV Quality Tubing mpoussBoauT TPyObI AUAMETPOM
19-89 mm.

CpaBHUTEIBHO HEOOIIBIION pa3MepP KOMILJICKTA
OypOBOIo 060PYIOBAHHUS IIO3BOJISIET JIET'KO
OTIIPABJIATH €TI0 HA MECTO IIPOBEAECHUA PAOOT, 4
HEO60/IbIAS IJIOMA/Ib MOOHUJIBHOT'O OCHOBAHU S
ABJIAETCA YAOOHOU ITPU YCTAHOBKE B YCJIOBUAX
HEXBATKH MECTA HJIU JKE B MECTAX C TIOBBIIIEHHBIMH
TPEOGOBAHUAMU I10 OXPAHE OKPYKAIOIIEH CPEBL.

IIposenenue paboT no 6ypenuto Ha 'HKT ob6nagaer
CJIEAYIOIIUM PsI/IOM IIPEUMYIIECTB 10 CPABHEHUIO C
TPaJUIITMOHHBIM METOJOM:

e Cokpamenue speMeHu nposejcHus CIIO;

¢ BO3MOXHOCTB HENIPEPBIBHOH ITUPKYIIAITIH BO
BpeMms CIIO;

*  BO3MOXHOCTb OYPEHUS HA JETIPECCHUU TN
6asnaHce;

¢ HckioyeHue BO3HUKHOBEHUS CUTYAITUIA,
CBSI3AHHBIX C BHE3AMTHBIMHU BBIOPOCAMH,
OTKPBITOI'O (POHTAHUPOBAHUS;

e 3aMKHYTBIN pabO4UI [IUKJI, CHUXKCHHE
BO3ZICHCTBUS HA OKPY>KAIOUIYIO CPELY.

KoMmnanuern 1o npousBoACTBY O60PYAOBAHUA
National Oilwell Varco 651710 TPOBEICHO YIVIYOICHUE
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H. I'aspunenrxo
Dmitriy Gavrilenko

AS:

sleeves or perforators
for abrasive jetting. This
gives the opportunity
to conduct MHF during
one tripping operation
more effectively than
any other method.

Application of Coiled
Tubing in Openhole
Wells (Case Study:
Kuyumbinskoe
and Yurubcheno-
Tokhomskoe
oilfields). Experience
and results
Dmitriy Gavrilenko,
Packer Service, LLC

Service was provided at the Kuyumbinskoe
field in Krasnoyarsk region. This fields relates
to Yurubcheno-Tokhomskoe oil-and-gas
accumulation area. Reservoir type: Fissured-
cavernous, carbonate type.

Coiled tubing operations were carried out in
the following conditions: low porosity 1-2%,
catastrophic circulation losses, open holes for
more than 1000 m, corrosive formation water, low
formation pressure, formation temperature is not
higher than 30 °C, partial autonomy.

Operation types: High-volume bottomhole
treatments, foam-acid bottomhole treatments.

The report describes the results of these
operations a well as concurrent complications and
approaches to deal with these complications.

Coiled Tubing Well
Drilling
A.S. Zabarova, Regional
Manager, CT Equipment
Department, Russia/CIS,
National Oilwell Varco

Drilling and
workover operations
using coiled tubing are
based on replacement
of discontinuous
drilling string with a
continuous one. The
technology is designed
for sidetracking or
bottomhole deepening
in oil and gas wells
with depths up to 6000 m. Mechanical properties
of strings provide failure-free operation during
multiple application. At present time the most
popular strings diameters are from 38 to 73 mm.
But there is also a technical ability to operate
larger-diameter strings. NOV Quality Tubing
Department manufactures strings with 19-89 mm
diameter.

Relatively small derrick equipment set provides
easy transportation to work location, while small

narova



32605 CKBaKUHBI C UCronb3oBaHueM KHBK NOV
U CUCTEMOI TEJIEMETPUU B pEr'OHE Bonro-Ypat
PaboTa npoxoania npy NOCTOIHHON TEXHUYECKON
NOJJIEPAKKE U KOHTPOJIE crienuaanctos NOV. Llenbio
OBLIO JOCTUYD ITTYOMHBI IPOEKTHOTO 32004, CIIENYA
33JaHHOM TPACKTOPUU.

Jannoii npezentanuert NOV eIHUTCA ONIbITOM
O IPOBEACHUU PAOOT MO YIVIYOIEHUIO 32005

ckBaxuHbI HA 'HKT, pacckaspiBaeT O MPEUMYIIECTBAX

M HEJTIOCTATKAX JIAHHOI'O THUIIA PA6OT, 4 TAKXKE
0 (PaAKTOPAX, MOJIOKUTEJIBHO BIIUAIONUX HA
BBITIOJIHEHUE PA0OT IO OYPEHUIO HEPTAHBIX U
ra3oBbIX CKBXUH HAa THKT.

IIpoBeaenne nOBTOPHOIoO I'PII 11O TEXHOJIOTIHH
Slug Frac
AD. Munzasos,A.B. Hearnos, OAO «CnasHegpmuo-

Mezuonnegpmezas»

I'PI1 o TexHomorum Slug Frac 3aKIo49aeTcs B
OCOOOM CIOCO6E 3aKAYKH MPOMIMAHTA B IIJIACT.
[TponmnaHT NoAAeTCA OTACIBHBIMU NOPLUAMU
C IPOMEXKYTOYHBIMU 6y(DEPHBIMU CTATUAMU
JIMHEUHOI'O I'eJIs MEXKY HUMH. DTO IIO3BOJIAET
MHHHUMU3UPOBATH POCT TPEIIUHBI THPOPA3PbIBA
32 IIPEJEBI IPOAYKTUBHOT'O IIACTA Y IMOBBIIIAET
addexTuBHOCTD onepanuu I'PIT.

Hcnionb3yeMblit BUJL THAPOPA3PHIBA ITIO3BOJINII
OTKPBITB JJOIIOJTHUTEJIbHBIE IEPCIEKTUBEI
B pa3paboTKe HEJP B YCIOBUAX OITU3KO
PaCIONIOKEHHBIX OOBOTHEHHBIX IIJIACTOB, 4 TAKIKE
YBEJIUYUTD ICONUT CKBAXKUH.

Joxiaj 6611 C(POKYCUPOBAH HA IIPOBEACHNH
nosTopHoro I'PIT na npumepe MErmoHCKOro
mecropoxaenus (bB10).

Bbl1 OXapaKTEPU30BAH PEXKUM PaboThl tocse I'PIT
U IIPUBEAEHBI SKOHOMHUYECKHE TTIOKA3ATEIIN, IIPEXK/IE
BCEro JOObIYA HE(PTU B 3AaBUCUMOCTHU OT BHU/IOB
nosTopHoro I'PIT.

IIpuBeneno cpasHenue npupocTos oT I'PIT o
CTaHJJAPTHOM TEXHOIOIMHU U Slug Frac.

BrIBOJIBI:

e Texnosorus Slug Frac nokazasna cBOO
3P HEKTUBHOCTB ITPU ITPOBEAECHNH IIOBTOPHBIX
I'PIT (pepakoB) HA MECTOPOKICHUAX
OAO «CH-MHI»;

e VBenuueHue npupocta no Hedptu 1o 30—-40% o
CpaBHEHMUIO C NOBTOPHBIM I'PIT O cTangapTHOMU
TEXHOJIOTUH;

* VBenuueHue KO3 UIIMEHTA IPOAYKTUBHOCTH

JOCTHUI'ACTCA 34 CYCT YBCIIMYCHUA ITPOBOJUMOCTHU

Tpemunbl ['PIT (Co3manue JOmOJIHUTEIbHBIX
KaHaJIOB (PUJIBTPALIMU )KHUJKOCTH);

e VBeymmyeHue JOIOJHUTEIBbHOM JJOObIYU OT
MEPOIPHATUA U, COOTBETCTBEHHO, MHZEKCA
NPHUOLUILHOCTH O€3 yBEIMYEHHN A 3aKAYNBAEMON
MA4CCBI IPOMITAHTA Ha 1 M 3 (PEKTUBHOI
TOJIIIIVHBI IJIACTA.

OCHOBHBIE OOBEKTHI A1 ITpoBeacHus I'PIT 1o

TexHosoruu Slug Frac:

e 1ract b10 (MermoHCKOe MECTOPOXK/IEHHE,
3anaaHo-YCTh-BaIbIKCKOE MECTOPOXKACHUE);

e 1w1acT 520-21 (AraHCKO€ MECTOPOXICHUE).

area of mobile foundation is convenient for
mounting in area-constrained environment or in
locations with high environmental requirements.

Drilling using coiled tubing has the following
advantages over conventional methods:

* Reduction in tripping operation time;

¢ Continuous fluid circulation;

* Underbalanced or balanced drilling;

« Elimination of unexpected blowouts and open
flowing;

* Closed operation cycle, reduction of the impact
on the environment;

National Oilwell Varco equipment manufacturer
conducted bottomhole deepening using BHA
(Bottomhole Assembly) NOV and Telemetry
System in Volgo-Ural region. Operation was
conducted under constant technical control and
supervision by NOV specialists. The purpose was
to achieve target bottomhole depth following
predetermined well path.

Theis NOV presentation describes experience
of conducting bottomhole deepening operation
using coiled tubing, advantages and disadvantages
of operations of this type and also refers to factors
that have a positive impact on drilling operation
using coiled tubing.

Refracturing Using Slug-frac Technology
Artur Mingazov, Alexey Ivanou, Slavnefi-
Megionneftegas, OJSC (SN-MNG, OJSC)

Hydraulic fracturing
(HF) according to Slug
Frac technology is based
on a special method of
proppant pumping into
the reservoir. Proppant
is pumped in batches
with intermediate
buffer stages of linear
gel between them. This
provides minimization
of fracture growth
beyond pay zone and
enhances HF efficiency.

This fracturing type

Artur Ming ) = opened new prospects

for oil and gas field
development in closely-spaced flooded formations
and enhanced oil recovery.
The report was focused on refracturing through
the case study from Megionskoye field (BV10).
Well operation mode after HF was described
with economic parameters given: in the first place,
dependency of oil production on refracturing
types.
The report compares additional production after
standard HF and Slug Frac HF.
¢ Conclusions:
¢ Slug Frac technology demonstrated high
efficiency of refracturing at the fields of SN-
MNG OJSC;
¢ Additional production increased by up to 30-
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KoTroOMHIroBoe OypeHHe — KaK OJHA U3
Haub6o1ee 3 (PEeKTUBHBIX TEXHOJIOTHIH
CA. Ampywircesun, C3AO Hosumnra»

B moknazne nogpoOHO PaCCKa3aHO O COBMECTHOM
npoekre PYIT I Ipou3BOACTBEHHOE OOBEANHEHNE
«benopycHed1h>, C3AO «HoBHHKA» 1 C3AO
«PUIMAIII» MO CO3[JaHUIO OOOPYNOBAHUS U
OCBOEHHUIO TEXHOJIOTUH HAIPABJIEHHOT'O
KOJITIOOMHIOBOI'O OYPEHMUS, B TOM YHCJIE B
YCIIOBHUAX AETIPECCUN HA IPOAYKTUBHBIHN IIIACT.
ONBITHO-TIPOMBICJIOBBIE PAOOTHI TPOBOANIUCH
Ha MecTOpOXeHUAX PYIT JIpon3BoaCTBEHHOE
ob6bpeauHenue «benopycHedTo». [Ipu peanuzanun
MNPOEKTA IJII MUHUMU3AIIUU 3aTPAT CTABKA ObLIa
CJleJIaHa HA MAKCUMAJIbHOE UCTIOJIb30BAHUE
MMEIOMIETOCSA B HAJIMYUU B OObETUHEHUN
YHHBEPCAIBHOI'O O60PYAOBAaHUA. B TOKIa/1€ ObLIa
JIaHA IOJIPOOHAS XaAPAKTEPUCTUKA KOMIIEKCA
060pYAOBAHUSA AJ151 HAIIPABJIEHHOI'O OYPEHUA U
€r0 OCHOBHBIX 4acTel. OCO60€ BHUMAHHUE ObLIIO
YAEIEHO OMUCAHUIO CUCTEMBI HAIIPABIEHHOI'O
6ypennst CHB89-76M ¢ KaGeIbHbIM KAHAJIOM CBSI3H,
NPEIHA3HAYEHHOI [JIs YIIPABJIAEMOTrO OYPpEHUA
TOPU3OHTAJIBHBIX, HAKJIOHHO-HATIPABJIEHHBIX
Y BEPTUKAIBHBIX CKBA’KHH, B TOM YHCJIE HA
Jenpeccun. CUCTEMA OOECTIEYNBAET KOHTPOJIb
BHYTPHUCKBA’>KUHHBIX [TAPAMETPOB U ONIPEJICIEHUE
nonoxennsa KHBK B pesxuMe peasibHOIO BpEMEHU.
JOKJIATYMKOM NOAPOGHO OIMHUCAHBI OCHOBHBIE
TAIBI ¥ PE3YIIBTATHI IPOBEJEHUA PAOOT, TAKUX KAK
BCKPBITHE ITPOJYKTUBHOI'O IUIACTA HA JETIPECCUU,
OypeHUE MHOT'OCTBOJIBHBIX CKBAKUH, (PpE3EPOBAHUE
nopTtos MI'PIT

OMyYyIbCHOHHBIN TAMIIOHAKHBIHN PAaCTBOP HA
YIVIEBOZOPOSHOM OCHOBE JIJISI CTPOHTEIBCTBA
M PEMOHTA CKBAKHH

JILA. Mazaooea, 3A. IITluoeuro6,A.B. Cmpenxos,
PI'Ynegpmu u 2aza (HHUY) umernu UM.Iyoxura

B Hacrosmee Bpems pacTeT 06'bEM CKBAKUH,
NPOOYPEHHBIX PACTBOPAMU HA YITIEBOJOPOAHOL
ocHOBe (PYO) Kak OTEYECTBEHHBIMU, TAK U
33pyOEKHBIMU CEPBUCHBIMU KOMITAHUSIMU. DTO
CBSI34HO C ITIOBBIIICHUEM TPEOOBAHUI K KAYECTBY
CTPOUTENIBCTBA CKBAXKUH B CJIO’KHBIX 'OPHO-
Ir€OJIOTMYECKUX YCIIOBUSX B LIEJIOM, K KAYECTBY
BCKPBITHSI HU3KOIIPOHUIAEMBIX KOJIJIEKTOPOB,
OCOOEHHO B 'OPU3OHTAIBHBIX YUACTKAX C OTXOLAMU
csbiie 2000 M.

BMmecTe ¢ TeM, KaK ITIOKa3bIBACT ONBIT CTPOUTENBCTBA
CKB4KHH, HAIMYKE YITIEBOJOPOAHON IVIEHKH HA
CTEHKE OOCA/IHONM KOJIOHHBI, 4 TAKKE HA CTEHKE CaMOM
CKBA’KHUHBIL, K TOMY K€ IIPOITUTAHHON (PUJIBTPATOM
OypOBOI'O paCTBOPA, JAXKE C IPHUMEHEHHUEM
Oy(EPHBIX KUIKOCTEH, IIPU LIEMEHTHPOBAHUU
BOZHBIMH IICMEHTHBIMH PACTBOPAMH 3a9ACTYIO HE
06€CIIEUYnBACT JO/DKHOI'O PA300IIEHA IIIACTOB
M3-34 OTCYTCTBUS CLICIVICHUS LIEMEHTHOI'O
KAMHS C IIOPOJIOU U CTEHKOM OOCAHOM KOJIOHHBL.
Hannyue BepTHUKAIbHBIX KAHAJIOB IIPU 1A/ IbHENIIEN
IKCILIyATALUH CKBAXKIHBI [IPUBOUT K OOPA30BAHUIO
MEKIIJTACTOBBIX IEPETOKOB ¥ OOBOTHEHNIO CKBASKMHBL
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40% as compared to standard refracturing
operation;

» Increase in productivity factor is achieved by
enhancing conductivity of fracture (creating
additional filtration channels);

* Increase in additional production after
operation and corresponding increase in
profitability index without increasing proppant
mass per 1 m of effective formation thickness.

Main objects for Slug Frac HF:

« formation B10 (Megionskoye field, 3-Ust-
Balykskoye field);

» formation B20-21 (Aganskoye field).

Coiled Tubing Drilling as One of the Most
Effective EOR Technologies
Sergey Atrushkevich, Chief Designer and First
Deputy Director of Novinka, GJSC
The report gives a detailed description of a joint

project of RUP PO Belorusneft, Novinka CJSC
and FIDMASH on development of equipment
and technology for directional coiled tubing
drilling, including underbalanced drilling. Pilot
testing was carried out at RUP PO Belarusneft
fields. During working on this project for cost
minimization purposes company counted on
applying maximum of available equipment. The
report describes equipment set for directional
drilling and its major parts. Additional attention
was paid to directional drilling system SNB89-76M

with cable data channel
. designed for controlled
drilling of horizontal,
directional and vertical
wells, including
underbalanced drilling.
The system provides
control of downhole
parameters and
determines BHA location
online. The reporter gave
| a detailed description of
main stages and results of
the following operations:
Underbalanced
formation penetration,
drilling multihole wells,
milling MHF ports.

Hydrocarbon-based emulsion cementing
slurry for drilling and workover operations.
LA Magadova, D.Eng.Sc., Z.A. Shidginov, AV.Strelkou,
Gubkin RSU of Oil and Gas

At present time the amount of wells drilled using
hydrocarbon-based mud increases in Russian
and foreign service companies. This is due to
severization of requirements for drilling quality
in hard geological conditions, quality of low-
permeable formations penetrations, especially in
horizontal wellbores with displacement from the
surface location more than 2000 m.

In addition to that, drilling experience



B PI'V He(pt 1 ra3a mmenu .M. I'y6kuHa,
HAa4YHMHAas C OCHOBATEJIA MIKOJIbI 6YPOBBIX PACTBOPOB
HAa yIJIEBOAOPOLHOU OCHOBE, CO34aHHOI B 50-X
roflaX NPOIJIOrO CTONETUA MPOPECCOPOM
Jleonnom Ky3bMU4OM MyXUHBIM, BEAYTCA HAYYHO-

UCCIIEOBATEIBCKUE PA6OTHI IO COBEPIICHCTBOBAHUIO
PYO, 6ydepHBIX JKHIKOCTEH, BOAHBIX TAMIIOHAKHbBIX

PaCcTBOPOB, UCIIOJIB3YCMBIX ITPU ICMCHTHUPOBAHNU
CKBa’KH1H, 4 TAKXKC I10 paspa60TKe TAMIIOHAKHBIX

PAaCTBOPOB Ha YIVIEBOJOPOIAHOM OCHOBE. CHIEIUATIBHO

JUIS KPETUIEHUS CKBAXKUH, TPOOYPEHHBIX Ha PYO,
OBbLIIU PA3Pa60OTAHBI SMYIbCUOHHBIE TAMIIOHAKHBIE
PAaCTBOPHI HA YITIEBOJOPOAHOI OCHOBE (DTPYO).
OTPYO npeacTasiaseT COO0H AMYJIbCUOHHO-
CYCIIEH3MOHYIO CUCTEMY, B COCTAB KOTOPOM BXOJAT:
KJIACCUYECKUU TAMITOHAKHBIN HOPTIAH/ALIEMEHT;
BO/IA B KOJIMYECTBE, HEOOXOIUMOM JIJ11 TH/IPATAIIN
LIEMEHTA; YIVIEBOJOPOAHAS (PA3a; KOMIIO3UIUS
ITAB. JKAKOCTBIO 3aTBOPEHU A [IEMEHTA ABJIAECTCA
obpaTHas aMynbcusl. [Toce 3aTBepieBaHNs KAMEHb

CTAaHOBHUTCS T'HIPOPOOHBIM, TAK KAK YITIEBOAOPOAHAS
(aza u [TAB OCTAIOTCA ITOCIIE TBEPAECHUSA PABHOMEPHO

pacnpeneneHHbBIMU BO BCEM OOBEME, YTO

CYIIECTBEHHO MTOBBIIAECT KOPPO3ZUOHHOCTOUKOCTD

U JTOJITOBEYHOCTDH KAMHSL.

OTPYO obnagaet ciaeyonuMu

TEXHOJIOTUYECKUMH CBOMCTBAMU:

¢ BpEM: 3aI'yCTEBAHUS, HE MEHEE 4 YACOB IO
crietidurarium 1SO10426-2, API-10A;

e (punprparooraya, He 6osee 50 M1 32 30 MUH
pu repernaze aapaenus 6,9 MIla (1000 psi) o
crietidurarium 1SO10426-2, API-10A;

* IIPOYHOCTH HA CKaTue, HEe MmeHee 10 MITa;

* [JIACTHUYECKAs BA3KOCTD, He 60see 220 mIla‘c,
npu 20 °C;

* JIMHAMUWYECKOE HANPSIPKEHUE C/IBUT'd, HE MECHEE
5 nlla;

*  PaCTEKAEMOCTD, HE MeHee 200 MM;

* IUIOTHOCTB OT 1,4 10 2,0 r/cM? 6€3 BKIIIOYCHUSI
OOBJIErYaIoONX UTH YTSKEIAIONNUX T0OABOK;

* TEMIIEPATYPHBIN UHTEPBAJI IPUMEHEHM OT 20 10

140 °C.

KaMeHb He UMEET IIyCTOT 34 CYET TOI'0, YTO
BCE ITIOPBI U MUKPOTPEIHUHBI 3AIOTHAIOTCS
YIJIEBOJOPOAHOI (pa30ri v ITAB, 94TO CYIIECTBEHHO
YBEJIUYUBAET I'A30-TUIPOUONALIMOHHDBIE CBOUCTBA.

Bce marepuasisl, UCIIOIb3yEMBIE IIPU
npurotoieHuu STPYO, nponusBoasaTcs
Ha TeppuTopnn Poccurickor denepanmy,
HAXOAATCS B CBOOOJHOI PO AKE, HE ABJISAIOTCS
TPYAHOAOCTYIIHBIMH, UMEIOT CAHUTAPHO-
SMUJAEMHUOJIOIMYECKUE 3AKIIOUYEHU S U BCIO
Pa3pEMUTEIbHYIO JOKYMEHTALIAIO I
HCIIOJIb30BAHMA B HE(PTETA30BOIM OTPACIIH.

Bmopas uacms me3ucos 00KAa008, NPeoCcmaseHHbLX

na 17-1i MexcoynapooHoll HayuHO-npaKmu1ecrkot
KoHgpepenyuu «Konmwooburzoesie mexrnonozuu, I Pl1,

BHYMPUCKBANCUHIBLE PAOONIbL, 6))0em ONYONUKOBAHA

8 acyprane <Bpemsa xonmioounza. Bpems I'PIT» Ne 59
Ne 1,2017).

demonstrates that hydrocarbon film develops on

casing wall and wellbore wall that is infiltrated

with drilling mud even though buffer fluids were
applied. When cementing is carried out with

water slurry, this film often does not provide

required formations isolation due to poor “cement-

formation” and “cement-casing wall” bonds.

Futher, presence of vertical channels will lead to

inter-reservoir cross-flow and well breakthrough.

Starting from the founder of hydrocarbon-
based drilling muds school that was established
in 1950s by professor Leonid Kuzmich Mukhin,
specialists of Gubkin RSU of oil and gas conduct
researches on optimization of hydrocarbon-based
drilling muds , buffer fluids, water cementing
solutions, that are used for well cementing, and
hydrocarbon-based cementing solutions. Specially
for cementing wells drilled using hydrocarbon-
based drilling muds, specialist developed
hydrocarbon-based emulsion cementing solution.

This solution is an emulsion-suspension system
that includes: Classical cementing portland
cement; water (volume, required for cement
hydration); hydrocarbon phase; surfactant
composition. Grouting fluid for cement is an
inverted emulsion. After cement slurry thickening
it becomes hydrophobic since hydrocarbon phase
and surfactant remain well-distributed in all
volume after thickening, that enhances stainless
property and durability of cement.

Hydrocarbon-based emulsion cementing
solution exhibits the following properties:

» thickening time, no less than 4 hours according
to specification 1ISO10426-2, API-10A;

e filtrate return, no more than 50 ml per 30 min,
pressure gradient 6.9 MPa (1000 psi) acording
to specification 1ISO10426-2, API-10A;

* compressive strength, not less than 10 MPa;

e plastic viscosity, no more than 220 mPac, 20 °C;

e dynamic shear stress, not less than 5 dPa;

* spreadability, not less than 200 mm;

e density from 14 to 2.0 g/sm? without fluxing or
weighting additives;

e temperature interval of application from
20 to 140 °C.

Cement do not contain voids because all pores
and microfractures are filled with hydrocarbon
phase and surfactant, that significantly improves
gas- and water-proof properties.

All materials used during preparation of
hydrocarbon-based emulsion cementing solution
are produced in Russia, off the ration, at free access
and correspond to Safety and Health Certificate
and approval documentation for using in oil and
gas industry.

The second part of proceedings of the 17"
International Scientific and Practical Coiled
Tubing, Hydraulic Fracturing and Well Intervention
Conference will be published in Issue 59

Ne 1,2017) of Coiled Tubing Times Journdl.
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