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Proceedings of the 18" International Scientific and
Practical Coiled Tubing, Hydraulic Fracturing and
Well Intervention Conference

IIpumenenue F'HKT npHu npoBeaeHUH
MHOTrOCTaaAuHHBIX I'PII B CKBasKHHAX
C TOPH3OHTAJIBHBIM OKOHYaHHEM

A.B. Kasaxos, AO <bauinegpmezeopusura»

TTOUCK penIeHUI, HATIPABIEHHBIX HA MOBBIIIEHUE
OKa3aTesist KO3 (PUIITMEHTA U3BJICKAEMOCTH
YIJIEBOJIOPOAIOB U JOITYCTUMOI PEHTA0ETBHOCTH
IKCIUTYaTAUM HE(PTAHBIX U I'A30BbIX CKBAKHH, HAPSAY C
BO3POCIIEHN PECYPCHO-UHHOBAITUOHHOU IEATETBHOCTBIO
HE(MTEra30BbIX KOMIIAHUH, CBI3AaHHOU C OCBOCHUEM
TPYJHOU3BJIEKAEMBIX 3a11ACOB YITIEBOJIOPOJOB, JUKTYET
Pa3BUTHUE TOPUZOHTAIBHOI'O OYPEHUS CKBAXKHUH C
HpUMEHEHUEM MHOTrOCTaguHOrO I'PIT. My(pTOBBIC
TexHonoruu I'PIT, HanboJsee 4acTo NPUMEHIEMBbIC HA
CEroAHAIIHNNI J€Hb HA TeppuTopun PO, HE MOTYT B
MOJIHOUW MEPE PA3PEIMNTD BECh CIEKTP 33/1a4, CBA3AHHBIX
C 3(PPEKTUBHOM IKCIUIYATAITUEN CKBAKUHBI ITOCTIE
NPOBEAEHHUA I'HIPOPA3PHIBA IIACTA. K OCHOBHBIM
HEJOCTATKAM MY(TOBBIX TEXHOJIOIUH MOKHO OTHECTH
OT'PAaHHUYEHHE 1O KOJIMYECTBY CTAAUH, OOYCIOBIEHHOE
JUAMETPOM IMIAPOB-aKTUBATOPOB, JONTOJTHUTEIbHBIE
3aTPATHI HA BOCCTAHOBJIEHHE KOMMYHHKAIIUU C INIACTOM
MPU OTKA3€ 3JIEMEHTOB 3AKAHYUBAHUA U OTCYTCTBUE
BO3MOKHOCTH IPOBEAEHM A IOBTOPHOI'O I'U/IPOPA3PHIBA
— Haubosiee OCTPYIO POOBIEMY, CBI3AHHYIO C
OTCYTCTBUEM PABHOIIPOXOJHOI'O JUAMETPA CTBOJA
CKBaKMHBI, ITOC€e pa3bypuBanug mydt ['PIL

IIprUOPUTETHBIM HAIPABJIEHHUEM JAETIAPTAMEHTA
T'HOKHUX HACOCHO-KOMITPECCOPHBIX TPYO I'PYIIIBI
KoMIniaHu AO «bamHedTereopusnKar, CO3aHHOI'O
B HOs16pe 2015 ropa, ABJIsIeTCSI BHEIPEHUE CEPBUCA
6e3My(dTOBBIX TEXHONMOrU MI'PIT.

JJ1s1 peanusanuu JaHHOM TEXHOJIOTUHU OBLIIO
CIIPOEKTUPOBAHO U 34KYIUIEHO YHUKAJIBHOE
060PYyJOBAHHE, HE UMEIOIIEE AHAJIOIOB HA POCCUICKOM
HEPTECEPBUCHOM PBIHKE, B YMCJIE KOTOPOI'O MOKHO
BBIJIEJINTD KOJITIOOMHIOBYIO YCTAHOBKY C IIOBBIIIIEHHON
€MKOCTBIO pabouero 6apadana (5300 M ru6Koi TPyOs
guameTpom 50,8 MM v 6800 M 'HOKOL TPYOBI
auaMeTpoM 44,45 MM), HACOCHYIO YCTAaHOBKY Combo
JET, CIpPOEKTHPOBAHHYIO HA 34K43 U IIPEJCTABIISIONIYIO
COOO¥ NIOJTHBIN KOMILJIEKC JIJIS1 [IPOBEICHU S
T'UJPOIIECKOCTPYHHOM NEpOopanuu (JBa HEMEHTAKHBIX
HACOC4, 3aMENTUBAIONIAs CUCTEMA U GJIEHIEP MAJION
IPOU3BOAUTENBHOCTH HA OJAHOM 11accy). llecTHaauarob
€MHUL TEXHUKH, BXoaAIeH B cocTas gpyiora THKT,
IIO3BOJISIIOT BBIIOIHATH PAOOTHI JIIOOOI CIIOKHOCTH 6€3
NIPUBJIEYEHUSA CYOIIOAPAAHBIX OPraHU3ALIHA.

Ha cerogHamHnM 1eHb ObLJIN YCIICITHO BBIIIOJIHEHBI
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CT Application during Multi-Stage
Fracturing of Horizontal Wells

Alexander Kazakov, Bashneftegeophysics, JSC

Search for solutions to enhance hydrocarbon
recovery and increase profitability of oil and
gas operation along with increasing innovation
activity of oil and gas companies aimed at hard-
to-recover reserves development are the main
drivers for development of horizontal drilling with
multistage fracturing technology. At present time,
sleeve fracturing technologies that are the most
common in Russia can't solve all range of tasks for
effective well operation after fracturing. The main
disadvantages of sleeve technologies are: limit
number of stages due to diameters of activating
balls, additional expenditures for recovery of
reservoir-to-well connectivity after failure of
injection equipment, impossibility to conduct re-
fracturing that is the most important problem since
the diameter of the well after milling fracturing
sleeves is not constant.

The number one priority of coiled tubing
department at Bashneftegeofizika JSC group of
companies that was founded in November, 2015 is
the introduction of non-sleeve multistage fracturing
technologies.

A range of unique equipment with no comparable
counterparts in Russian oil service market was
designed and purchased in order to implement this
technology. This equipment includes coiled tubing
unit with the increased reel capacity (5300 meters
of coiled tubing with 2-inch diameter or 6800 m of
coiled tubing with 1,75-inch diameter), custom-built
pump unit Combo JET that is a complete equipment
package for sand jet perforation (2 cementing
pumps, mixing system, low-capacity blender on one
chassis). Sixteen units of equipment in one coiled
tubing fleet enable the company to conduct any
operation of any complexity with no need to engage
subcontractors.

At present time, operations were successfully
conducted using bottomhole assembly (BHA)
including sand jet perforator and a shut-off
packer for isolation of underlying fracturing
intervals (annulus fracturing technology).The
maximum number of fracturing stages was 23
stages in one well. Also, coiled tubing department
successfully carried out one operation combining
annulus fracturing and Plug&Perf technologies



pa6oTsl c npuMeHeHnemM KHK; B cOCTaB KOTOPOH
BXO/JUT I'U/IPOIECKOCTPYHHBIN nieppopaTop u
MAKEP-OTCEKATEND AJ151 U30JIAILIMU HIPKEJIEKAMUX
MHTEPBAJIOB TNPOPA3PbIBA IIJIACTA (TEXHOJIOT U

I'PT1 1o 3aTpyOHOMY IPOCTPAHCTBY). MAaKCHUMaJIBHOE
KOJIHUYECTBO CTAAUN THPOPA3PhIBA IJIACTA HA CKBAXKUHY
COCTAaBWIIO 23 IIT. TAKKE B AKTUBE ICIAPTAMEHTA
YCIIENTHO BBIITOJIHEHHA KOMOMHUPOBAHHAS paboTa,
coyeTamas npumMeHenue rexunosnoruu I'PIT mo
3aTPyOHOMY IIPOCTPAHCTBY U TeXHONIOruIo Plug&Perf
(TUAPaBINYECKN AKTUBHPYEMBIH IIOCALOYHbBIN
UHCTPYMEHT 111 YCTAHOBKH KOMIIO3UTHBIX
MOCTOBBIX IPOOOK B CBA3KE C TU/IPONECKOCTPYHHBIM
nepdoparopom, crryckaembeim Ha 'HKT).

TTOMHMO UCTIONIB30BAHHUS OOIIEJOCTYITHBIX
3aMaJHbIX TEXHOJIOTHU, KOMITAaHUSI AO
«bamHedTereopusnKka» COBMECTHO C KPYITHEUIITUM
MPOU3BOAUTEIIEM NIEP(POPALTMOHHBIX 3APAIOB B
Poccuu paboraeT HaJl CO3AaHUEM 6€3MYy(PTOBOM
TexHonoruu BNG WirePlug — anasnora
3apPEKOMEH/IOBABIIEH CEOS1 BO BCEM MUPE TEXHOJIOIUH
Plug&Perf. CymecTBEHHBIM PA3JIMYUEM MEXY
TEXHOJIOTUAMHU ABJIAECTCA CPEACTBO AOCTABKH KHK K
MECTY IIPOBEJICHUS BHYTPHUCKBAKMHHBIX OIIEPALINI, B
Ka4eCTBE KOTOPOI'O IIPEAIIOIATAETCS UCIIOIb30BAHNE
TUOKOM TPYOBI C TEO(PUNIECKHUM KAOEIEM.
HeMa10BaKHBIM IIIOCOM ABJIAETCSA UCIIOIb30BAHUE
TAaHJEMA ITOCJIETOBATEIBHOI'O CPA0ATBIBAHUA B COCTABE
KHK, uckirouaroniee Kakue-1160 BpEMEHHBIC 33/ICPKKHU
MEXKAY CPAOATBIBAHHUEM CEKITUI KOMIIOHOBKH U
MO3BOJHBIINM AKTUBUPOBATH KOMIIOHEHTBI CUCTEMBI IO
KOMA4H/I€ B3PBIBHHKA C IIOBEPXHOCTH 3EMJIN.

HicribITaHUA KOMIIOHOBKH HU34 KOJIOHHBI,
MPOXOAWBIINE MUHYBIIIHM JIETOM H4 B3PbIB IIOJIMTOHE,
HOATBEPLUIIN PAOOTOCIIOCOOHOCTD CUCTEMBL U B IIOJIHOHU
MEPE PA3PEINIIN ITOCTABIECHHBIE 33 /Ja49H:

e OCaJKy nakepa I'TIII-92;

* OTCOEJIWHEHHE MTOCAAOYHOIO HHCTPYMEHTA;

* MOCJIEJOBATENBHOE CPAOATBIBAHUE CEKITAH
11eppopaTopos;

* ONPECCOBKY MAKEPA HA MAKCUMAJIBHOE paboyee
masyieHue 700 aTtm.

BropbIiM 3Tan1OM Pa3paboTKHU CTAIa MOAU(PUKALI U
MMOCAJOYHOI'O MHCTPYMEHTA MO/, KOMIIO3UTHBIE
MOCTOBBIE ITIPOOKHU C 1I€JIbIO IIOBBIIEHN A
3P PEKTUBHOCTU TEXHOJOTUU ITyTEM MUHUMHU3ALIUN
BPEMEHHBIX 3aTPAT IIPU PPE3EPOBAHUU
MHOI'OCTAJUIMHBIX CKBAKUH. [IOBTOpPHbBIE UCTIBITAHUA
MOKA3aJI1 9P (PEKTUBHOCTD PA6OTHI KOMIIOHEHTOB
KHK, noarBepXa€MyIO YCIIEMTHBIM TECTUPOBAHUEM
YCTAHOBJIEHHOM KOMITO3UTHOM MOCTOBOM ITIPOOKHU HA
MaKCHUMaJIbBHOE pabdouee aasieHue 70 MIla, Tpebyemoe
JUISL CIIEIITHOT'O BBIIIOJIHEHUSI THIPOPA3PhIBA I1JIACTA.
Ha cerogusamHui IeHb JeapTaMeHT TIMOKHUX HACOCHO-
KOMITPECCOPHBIX TPYO F'OTOB K IPOBEAECHHUIO OITBITHO-
IIPOMBINIJIEHHBIX PA60T HA CKBaKUHE.

HoBBI YPOBEHBb ABTOMATH3AIHH, 0€30IIACHOCTH
1 3¢ PEeKTHUBHOCTH: B3IJIS/L IPOU3BOTHUTES

10.B. benyzun, C3AO «DHIMAII

OIHUMU U3 KPUTEPUEB OE30MACHBIX U
YCIIENITHO IIPOBOIMMBIX PAOOT C IPUMEHEHNEM }

(hydraulically activated setting tool for installing
composite bridge plugs together with CT-deployed
sand jet perforator).

Apart from application of conventional western
technologies, Bashneftegeofizika JSC in cooperation
with the largest manufacturer of perforation charges
in Russia conducted research on development

of non-sleeve

A.B.Kazakos technology BNG

Alexander i

- W1rePlug that
is an analogue
of Plug&Perf
technology that

proved its efficiency
around the world.
The main difference
between these
technologies is the
method of BHA
deployment to the
operation depth

— coiled tubing

with logging cable
was designed for
this purpose. The
important advantage
is the application of consequently actuating tandem
as a part of BHA that eliminates any time delays

for activation of assembly sections and enables
perforation engineer to activate components from
the surface.

Testing of bottomhole assembly that was
conducted this summer on experimental explosion
area proved the efficiency of the system and solved
all tasks that were set:

» Setting of packer GPSH-92;

¢ Disconnection of setting tool;

* Consequent activation of perforator sections;

* Pressure test of packer for the maximum
operation pressure 700 atm.

The second stage of development was
modification of setting tool for composite bridge
plugs installation feature in order to increase
effectiveness of the technology by mitigation of time
expenditures during milling in wells after multistage
fracturing. The second pilot tests proved the
efficiency of BHA components operation that was
supported by successful pressure test of composite
bridge plug at 70 MPa that is a required pressure
for hydraulic fracturing. At present time, coiled
tubing department is ready for pilot testing of this
technology in wells.

New Level of Automation, Safety and
Efficiency. Manufacturer’s Outlook

Yury Belugin, FIDMASH

One of the criteria for safe and successful
work with the use of high-tech equipment is
its automation and the availability of qualified
personnel. In today's world without the use
of electronics it is impossible to imagine any
production, let alone oil and gas industry. In

Ne 1 (063) Mapr/March 2018 37

70
=
@)
Q
—
©)
Z.
an
Q
3
=




s
s
—
S
3
=
>
83
I

BBICOKOTEXHOJIOTUYHOI'O OOOPYAOBAHUS ABJISIOTCS €TO
ABTOMATHU3A1I1A 1 HAJITMYHC KB"UII/I(I)I/IHI/IpOBaHHOI‘O
HEPCOHANA. B COBpeEMEHHOM MUPE 6€3 TPUMEHEHUS
MEKTPOHUKU HEBO3MOXKHO MPEICTABUTD HU

OJJHO NIPOU3BO/ICTBO, 4 TEM 6071€€ HE(PTETAZOBYIO
OTpacib. B JOKIa/1€ HA IPUMEPE ATATIOB PA3BUTH S
COGCTBEHHBIX KOHTPOJIBHO-PETUCTPUPYIOITHX
CcUCTEM (KOJITIOOHMHTOBBIX, Q30 THBIX, HACOCHBIX
YCTAHOBOK) OCBEMIACTCS TEKYIEE COCTOSIHUE U
JaJIbHENUIIIEE BUJCHUE JAHHOI'O HAIIPABIEHU. bonee
HOAPOOHO PACCKAZBIBACTCS OO AaBTOMATUYECKOM
CHCTEME YIIPABJIEHUA U COOPA JAHHBIX KPUOTE€HHON
430THOM yCTAHOBKU. He ocTaBieHo 6€3 BHUMAaHUS U
UHPOPMAITUOHHOE OOECIIEYCHUE, KOTOPOE CETO/IHS
(opMUpyeT TEHICHITUIO «O0Ia9HOT0» JOCTYIIA.
PacckaspiBa€TCs O JUCTAHIITMOHHOM MOHUTOPHUHIE 34
COCTOSTHHEM OOOPYAOBAHUS YEPES CEPBEP YAAIECHHOI'O
JOCTYHA. DTO MTO3BOJISIET MOJIb30BATEIIIO B JTIOOO0H
MOMEHT BPEMEHHU Y3HATD O TEKYIIEM COCTOTHUH

YCTAHOBOK. B JIOKJIa/I€ pACCMATPUBAIOTCSI COBPEMCHHbBIC

TEHJICHIIUHU 110 OPTraHU3A1IH [TOBBIIIICHHUS
KBaJIM(PUKAIIUHU OIIEPATOPOB OOOPYAOBAHMS HA
IPUMEPE CIIEIUATIN3UPOBAHHBIX TPEHAKEPOB,
JIEHUCTBYIONIUX KAK HAa 0643€ IEPCOHAJIbHBIX
KOMITBIOTEPOB, TAK U CIIEIIUATIU3UPOBAHHBIX
TPEHAKEPOB, MAKCUMAJIbHO NIPUOIHNKEHHBIX K
PEATBHOMY OOOPYAOBAHUIO.

OIBIT CTUMYJIAIIUH MHOT'OCTBOJIBHBIX
TOPHU30HTATbHBIX CKBAKHH C IIPUMEHEHHUEM
CHCTEMBEI 32X0/5a B 00KOBBIE CTBOJIBI Discovery
MLT va THKT B KapOOHATHOM KOJLIEKTOPE

T I'anues, YK <Anpen»; K.Bypoun, K. Cmapooyoyeaa,
dIlmombepauce»; A. Hypyarnun, P. Iatinemounos,

AO <Tammnegpmeomoarc»

B 2016-2017 rogax YK «Anper» 1 AO
«TaTHE(dTEOTHAUA» COBMECTHO C KOMITAHHEH
Ilnombep:xe» 6blJ1 PEATN30BAH IPOEKT, B
PE3YIBTATE KOTOPOT'O OBLIIO IPOOYPEHO U BBEICHO B
IKCIUIYATAUIO 11 MHOI03a00HHBIX TOPU3OHTAIbHBIX
CKBaKMH Ha CTEMTHOO3EPCKOM MECTOPOXKACHUN.

CTenHOO03EePCKOE MECTOPOXKAECHUE HAXOJUTCA
B Pecniyonuke Tarapcrad. OJHUM U3 OCHOBHBIX
OO'BEKTOB PA3PAOOTKHU ABJISCTCS OAIMKUPCKUI
APYC, IPEACTABIEHHBIN KAPOOHATHBIMU ITIOPOJAMH.
KonnekTophl XapaKTEPHU3YIOTCA BBICOKOI
T€TEPOT€HHOCTBIO KAK BEDTUKAIBLHOM, TAK U

TOPHU30HTAIBHON. HedTu pu n1acTOBO TEMIIEPATYPE

00611210T AHOMAJIMSIMHU BA3KOCTH U IIOABUKHOCTHU U
OTHOCSITCS K KJIACCY HEHBIOTOHOBCKUX JKHUJIKOCTECI.
7151 OGHAPYKEHU S U N30HPATENIBHOI'O TOCTYIIA
B MHOTI'OCTBOJIBHBIE CKBAKHUHBI OblJId [IPUMEHEHA
CHUCTEMA 32X0/a B OOKOBbIE CTBOJIBI Discovery MLT,
IIPENOCTABIEHHAs KOMIIaHueH JIlmomoepxe».
bBrarogaps JaHHOU cucTeMe ObLI OCYILIECTBIICH
3aXO0/ IS IPOBEACHUSA IIOCIEAYIOMEN KUCIOTHOM
06paboTKH B 40 OTKPBITHIX TOPU3OHTAIBHBIX CTBOJIOB
Ha 11 ckBakuHax. JlaHHas TEXHOJJIOI'HS JI0OKA3aJ1a CBOIO
3(pPEKTUBHOCTD U TOTOBA K TUPAKUPOBAHUIO IPU
paboTe B MHOIO3a00MHBIX CKBAXKUHAX U IIPUOOPETAET
BCE OOJIBIIVIO MOIYISAPHOCTD CPEAH JOOBIBAIONUX
KOMIIaHHI.
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I0.B. benyrun
Yury Belugin

the report, the
current state and
further vision of
this direction is
highlighted using
the example

of the stages of
development of
own control and
recording systems
(coiled tubingunits,
nitrogen pumps,
pumping units).
More details

are given about

the automatic
control and data
collection system
of a cryogenic nitrogen unit. Information support

is also highlighted, which today forms a trend of
"cloud" access. It is spoken about remote monitoring
of the state of the equipment through a remote
access server. This allows the user to learn about the
current state of the settings at any time. The report
examines the current trends in the organization of
advanced training for equipment operators using
the example of specialized simulators, operating
both on the basis of personal computers and
specialized simulators, as close to real equipment.

Experience of Stimulation of Multi-Barrel
Horizontal Wells with the Application of
Sidetracking System Discovery MLT on Coiled
Tubing in a Carbonate Reservoir

1. Galiev, Alrep; K. Burdin, K. Starodubtseva,
Schlumberger; A. Nurullin, R. Gainetdinov,
Tainefteotdacha, JSC

In 2016-2017 years “Alrep” and JSC
“Tatnefteotdacha”
with Schlumberger
implemented the
project where
11 multilateral
horizontal wells
were drilled and
put into operation
at Stepnoozerskoye
oilfield.

Stepnoozerskoe
oilfield located
in the Republic
of Tatarstan.

One of the main
development
objects is the
Bashkirian Stage,
represented

by carbonates.
Reservoir rock is characterized by high
heterogeneity, both vertical and horizontal. At
reservoir temperature the oil has anomalies of
viscosity and belong to the non-newtonian fluids.

| CHI/IH Crapoay6uesa

Kseniya Starodubtseva



JIJ11 CTUMYJISILIAN IPUTOKA B CKBAXKMHAX
IPOBOANIUCH KUCJTOTHBIE O6PA0OTKH IPU MOMOIITH
CaMOOTKJIOHSIIOMUXCSA KUCJIOTHBIX KOMITO3UILITUH
Viscoelastic Diverting Acid (VDA) u Dynamic Acid
Dispersion (DAD):

1. 17%-s1 consiHas afanTUPOBAHHASA KMCJIOTA ObLIA
BBIOPAHA B KAYECTBE OCHOBHOI JKUJJKOCTH /I
KUCJIOTHOU O6PaOOTKHU U PACTBOPEHU S IOPO/I,
COCTOSIINUX B OCHOBHOM M3 KAJIBIIUTA.

2. s yny4dmeHusa KOHTAKTA KUCIOTHI C ITIOPOAOM IIPU
KHUCJIOTHOHU OOPabOTKE NPUMEHSIICSA PACTBOPUTEID
JUIS YAAJIEHUS OCTATKOB YIJIEBOJIOPOAOB, KOTOPBIE
MOI'YT pa3pymuTtb VDA.

3. DMyJIbCUA PACTBOPUTEIA U KUCIOTHI (DAD —
Dynamic Acid Dispersion) NO3BOINIA YIYYIINUTD
KOHTAKT KUCJIOTBI C HOPOJIOU 32 CYET OTMBIBA OT
TSKEJIBIX YITIEBOJIOPOIOB H OJJTHOBPEMEHHOI'O
PaCcTBOPEHMS TOPOABL

4. CaMOOTKJIOHAIOUMNICS BA3KOYIIPYI'UI KUCJIOTHBIHN
COCTAaB Ha 6ecnnonumepHoU ocHOBe (VDA —
Viscoelastic Diverting Acid) TO3BOJIMJI BEIIIOJIHUTD
CTUMYJIALINIO HEMPOCTUMYJIUPOBAHHBIX 30H 34
cYeT O6PA30BAHMSA I'€NIA OCJIE PEAKIITUU KUCJIOTHI
C NOPOJOI ¥ BDEMEHHOI'O 3AKYTIOPUBAHUSA
BBITPABJIEHHBIX KUCJIOTOM KAHAJIOB.

Kpowme Toro, coueTaHne BBICOKOTEXHOJIOIMYHBIX
pemennit <llmomoepxe» U 3(PPHEKTUBHBIX IO
CTOUMOCTH YCJIYT JIOKAJIbHBIX KOMIIAHUH IT03BOINJIO YK
«Anper» 1 AO «TaTHedTEOTAAYA» COKPATUTD 3ATPATHI
BPEMEHU Ha IPOU3BOJCTBO PA6OT HA 58% 1 COKPATUTD
OOIIYIO CTOUMOCTB Pa0OT Ha 24%, COXPAHSIS IIPH 3TOM
K44eCTBO.

HCrno1b30BaAHHUE COBMEUIECHHOM TEXHOJIOTIHH
«KHCJIOTA — IIPOIIIIAHT> HA KAPOOHATHBIX
OTJIOKEHHUAX NPHU npoBeneHuu I'PIT

M.B. Daoees, OO0 «TazpaC-PemCepauc»

CyHIeCTBEHHAs 4aCTh 3a11aCOB HepTHu Bonro-
VPanbCKOIO PETMOHA IIPUYPOYEHA K 33JIEKAM,
NPEJCTABIEHHBIM KAPOOHATHBIMH KOJUIEKTOPAMI.
JIaHHbBIE 32JIEKU NTPENCTABIEHBI U3BECTHAKAMU
U JOJIOMUTAMH, BOCHOBHOM MaCCUBHOM
TEKCTYPBI, B PA3HOI CTENEHN KABEPHO3HBIMU 1
TPEUMHOBATBIMU. BOJIBIIMHCTBO 3aJIEKEN PA3OUTO
TEKTOHUYECKUMU HAPYIIEHUAMU HA OTJEJIbHBIE OJIOKH.
I'mapognHaMHUYeCcKasa CBA3b C 3aKOHTYPHOIM 30HOMN
OY€Hb 3aTPYJHEHA MJIM BOOOIIE OTCYTCTBYET, UYTO
CYILIECTBEHHO OCJIOXKHSAET UX PA3PAOOTKY.

INpuMeHeHne 06pabOTKU NPU3A60IMTHONU 30HbI
KHUCJIOTHBIMM PACTBOPAMU MJIM KJTACCUYECKOTO
KHCJIOTHOI'O PA3PbIBA KAPOOHATHBIX KOJIJIEKTOPOB
JIAJIEKO HE HA BCEX OOBbEKTAX I(PPEKTUBHO.

DTO OOBACHAETCA YACTUYHBIM 3AKPBITUEM
(«CXJIOIIBIBAHUEM») CO3JJAHHBIX U IIPOTPABJICHHBIX
KHCJIOTOU TPENUH M3-34 HU3KUX IIACTOBBIX JIABJIEHUN.

CoBMenieHre KMCJIIOTHOTO PA3PbIBA C 3aKPEIJIEHUEM
MPOTPABJIECHHBIX TPEUIMH IPOIIIAHTOM ITyTEM
MOCIEAOBATEILHON 3AKAYKU KUCJIOTHOI'O COCTABA U
CMECH C IPOIMIAHTOM CIIOCOOCTBYET CTUMYJIALINU
HHU3KOINPOHUIIAEMBIX KAPOOHATHBIX KOJIJIEKTOPOB
C HU3KHMH IJIACTOBBIMH JIABJICHUSMU U IO3BOJISCT
BBECTU B PEHTAOEIbHYIO PAOOTY CKBAKUHEL, HA

Multilateral reentry system Discovery MLT
technology was provided by Schlumberger to
give selective access in multilateral wells. At
Stepnoozerskoe oilfield, It was performed entrance
into 40 open horizontal laterals with following acid
treatment in 11 wells. This technology has proved its
effectiveness and ready to replicate when working
in multilateral wells and becoming more and more
popular among operators.

To stimulate production of wells, acid treatments
were performed with the help of Viscoelastic
Diverting Acid (VDA) and Dynamic Acid Dispersion
(DAD):

1. 17% adapted HCl was chosen as the main liquid
for acid treatment and dissolution of rocks which
are mainly consist of calcite.

2. To improve “acid-rock” contact with acid
treatment, a solvent UOG6 was used to remove
hydrocarbon residues that could destroy VDA.

3. DAD-Dynamic Acid Dispersion is used to
improve the contact of the acid with the rock by
washing it off from heavy hydrocarbons and, at the
same time dissolving the rock.

4. VDA allowed stimulation of unstimulated zones,
by gel formation after reaction of acid with rock and
temporary blockage of acid-etched channels.

In addition, the combination of high-tech
solutions from Schlumberger and cost-effective
local services enabled «Alrep» and «Tatnefteotdacha»
reduce the time on the production of work by 58%
and reduce the total cost of work by 24%, while
service quality is keeping at the same level.

Utilization of Acid-Proppant Technology
in Carbonate Deposits during Hydraulic
Fracturing

M. Fadeev, TagraS-RemService, LLC

There are substantial volumes of oil reserves in
carbonate reservoirs in Volgo-Ural region. These
reservoirs are dominated by limestones and
dolomites with massive cavernous and fracture
structure to different extents. The majority of
reservoirs are separated into blocks by tectonic
faults. Hydrodynamic connectivity with perimeter
zone is obstructed or there is no connectivity at all.
That makes these reservoirs difficult to develop.

The application of bottomhole acid treatment
or typical acid hydraulic fracturing are not always
effective in carbonate reservoirs. This is due to the
local closing of fractures that were formed by acid
due to low reservoir pressures.

Combination of acid fracturing with securing
developed fractures with proppant by consequent
injection of acid composition and proppant mixture
provides stimulation of low-permeability carbonate
reservoirs with low pressures. This also provides
profitable commissioning of wells where other
stimulations proved to be inefficient.

The proximity of water-bearing formations is
a constraint to the technology. Mitigation of this
negative factor is provided by the technology of
restricting fracture length based on the mini-frac
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KOTOPBIX UHBIE METO/IbI MTHTEHCU(PHUKAIIUU TOOBIYN
OKA3AJIUCh HEA(P(PEKTUBHBL

BM30CTb BOJOHOCHBIX IIJIACTOB OTPAHUYHBAET
MIPUMEHEHUE TEXHOJIOIUH. MUHUMU3ALIUEN JAHHOTO
HETATUBHOTO (PAKTOPA CTAJIO IPUMEHEHUE TEXHOJIOTUH
OT'PAHHUYEHU A BBICOTBI TPEIINHBI, 3AKIIOYAIOIIEHCS
B 34Ka4K€ Ha MUHHU(PPAKE CMEMAHHON (PPAKIINU
MOPONMAHTA, IOABAEMON HA IMHEHHOM reJjie. DPQexT
34KJIIOYAETCSA B SKPAHUPOBAHUH BBICOKOIIPOBOUMBIX
KAHAJIOB, CBA3BIBAIOMNX OOBEKT I'PI1 ¢ HUKEJIe KA MU
BOJIOHOCHBIMH IIJIACTAMH, YBEJIMUEHUHU PAJTUYCA
JPEHUPOBAHUSL.

BosHuKaAIOT Ciydan, Korga UMEIOTC OrPAHUYEHHbBIE
PAaCCTOAHUA 1O BOOIOHOCHBIX TOPU30HTOB CBEPXY
U CHU3Y. [Ipy1 JaHHBIX OTPAHUYEHUAX BO3MOXHO
HCIIOJIb30OBAHHE HOBOU ;KUAKOCTU ['PI1. JlaHHAas
JKHJIKOCTB PA3PhIBA O6JIAAET IECKOHECYIIEH
CIIOCOGHOCTBIO B IATH PA3 BBIIIE, YEM OOBIYHBIE
JIMHENHBIE I'eNIN. [JaHHAg TEXHOJIOT U TOAPA3YMEBAET
(POPCHUPOBAHHOE HATHETAHUE )KUJIKOCTH Pa3PbIBA —
CMECH C IPOINNAHTOM B OOIBIINX OOBEMAX.

BBICOKMI TEMIT HATHETAHUA OOECIIEYNBAET
HU3KHUE KO3 PUITUEHTBI (PUIBTPALIUH JKUJKOCTH
B €CTECTBEHHBIEC KABEPHBI, TEM CAMBIM CO3JaI0TCS
IPOTPABACHHBIC KUCIOTOH KABEPHBI OOIBIION
NPOTAKEHHOCTH, KOTOPBIE BIIOCJIEICTBUN
3AKPEIUIAIOTCA ITPOIIAHTOM.

IIpruMeHEHNE HECTAHAAPTHOT'O ONBITA U BOBJIEYEHNE
HOBBIX JKMJIKOCTEH PA3PbIBA ¥ TEXHOJIOIUU ITO3BOIAIOT
VACPKUBATB JOOBIYY HEDTU ITOCIIE ITpoBeeHUs I'PIT
HAa JJOJDKHOM YPOBHE.

O xapakTepe KOPPO3ZHOHHBIX IIPOLIECCOB U
HHTI'HOHUPOBAHHHU KOPPO3UH THOKHUX TPYO

JILD. Jlasnemuuna, K.B. Mnorkos, Poccuiickuti
2o0cyoapcmeennvlil ynusepcumem negpmu u 2asa (HHY)
umeru UM.I'yoxuna

KOJITIOOMHIOBBIE YCTAHOBKHU, OOIAJAI0IIHE
PAAOM IPEUMYIIECTB, BCE YAIE IPUMEHAIOTCS
IIPU KUCJIOTHBIX OOPa00TKAX CKBAXKHUH. OJJHAKO
HEJOCTATKOM TAKHUX TEXHOJIOI'UH ABIAECTCA CHUKEHHE
pecypca rubKkou TPyObl — KIIOYEBOI'O SJIEMEHTA
YCTAHOBKM — I10/] BO3/IEUCTBHUEM AI PECCUBHOU CPEJBL.
DTO CBA3AHO C BIMAHHUEM KUCJIOTHOM CPebl HA
METAJII IPU HAJTUYUH OOJIBIINX 3HAKOIIEPEMEHHBIX
UKJINYECKUX HATPY30K HA THOKYIO TPYOY.

ITpuMEHEHNE MHTUOUTOPOB KUCJIOTHOM KOPPO3UU
ABJIAETCS YHUBEPCAIBHBIM METOOM JIJIs1 CHUYKEHU A
CKOPOCTH KOPPO3HUU BHYTPUCKBAKMHHOI'O
060pynoBaHud. K MHrn6uTopaM KOppO3NH B
KHCJIOTHBIX CPE/IAX OTHOCSITCSI OPI'aHUYECKUE
rE€TEPOATOMHBIE COEIMHEHU S, aKTUBHOCTb KOTOPBIX
onpesensaeTcs afcopoIUel MOJIEKYIbl MHIMOUTOPA
Ha ITIOBEPXHOCTU MeTAJIIA. CTENIEHb NOKPHITUSA
METaJUIA CJIOEM UHTUOHUTOPA, B CBOIO O4E€PE/Ib, 3ABUCUT
OT TEMIIEPATYPBI, KOHLICHTPAUU UTHIMOUTOPA U
BPEMEHU KOHTAKTA C METAJIJIOM. BaKHYIO pOJIb UTPAET
1 XaPaKTEP METAJIMYECKOI'O OOOPYAOBAHUS, IIPEXK/IE
BCETO €0 XUMUYECKHUH COCTAB.

H3BECTHO, YTO T'HOKHUE TPYOBI IPECTABIAIOT COO0OMH
CTaJIH, COJEPKAIIHUE TAKHE JIETHPYIOLIUE SJIEMEHTHI,
KaK XPOM U HUKEJIb, IIOBBIIIAIONINE YCTOHYUBOCTD
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Kupwnnn MibkoB
Kirill I’kov

injection of the mixed proppant fraction delivered
by a linear gel. The stimulation effect is in isolation
of high-permeability channels that connect
fracturing target reservoir with underlying water-
bearing reservoirs and enhancement of drainage
area.

In some cases there is a restricted distance to
water-bearing reservoirs from above and below.

In these cases new fracturing fluid can be used.

The proppant-carrying capacity of this fluid is

5 times higher than conventional linear gels.

The technology is based on rapid injection of

high volumes of
fracturing fluid
with proppant.
High injection

rate provides low
filtration factor in
natural caverns
thus providing
development of long
acid-treated caverns
that are secured
with proppant

| afterwards.

The application
of unconventional
experience and
introduction of new
fracturing fluids
and technologies
provide maintaining
oil production at the required level.

On the Character of Corrosion Processes
and Coiled Tubing Corrosion Inhibitors

L. Davletshina, K. Il’kov, The L.M. Gubkin RSU
of Oil and Gas, REC “Oilfield chemistry”

Coiled tubing units with many advantages
are increasingly widely used for acid treatment
operations. However the disadvantage of this
technology is a decrease in coiled tubing service
life - the key element of the unit — when exposed
to corrosion environment. This is due to the fact
that acid environment affects metal during great
alternating cyclic stressing on coiled tubing.

The application of acid corrosion inhibitors
is a universal method for reducing downhole
equipment corrosion rate. Corrosion inhibitors in
acid environment include organic heteroatomic
compounds. The activity of these compounds is
determined by adsorption of inhibitor molecule on
metal surface. Degree of metal surface coverage with
inhibitor, in turn, depends on temperature, inhibitor
concentration and residence time with a metal. Type
of metal equipment and chemical composition in
particular is also important.

It is known that coiled tubing is a steel material
containing alloying elements such as chrome and
nickel that enhance acid resistance and steel strength
as well as other elements (manganese, silicon and
copper) that enhance mechanical characteristics.



K KUCJIOTAM U IPOYHOCTD CTAJIH, 4 TAKXKE JPyrue
(Mapraser, KpeEMHUI, ME/JIb), BJIUAIOIINE HA
MEXAHUYECKUE XAPAKTEPHUCTUKMU.

B HOLI «[IJpOMBICTIOBASI XUMUST» ObLIIA UCCIEAOBAHA
3(pPEKTUBHOCTD PA3TIUYHBIX IPOMBIIIIEHHBIX
UHTIUOUTOPOB Koppo3uu: COHKOP-9510(K), HATIOP-
KB, Xemukc-UK, UaBon-2A, UaBon-2b, BHIITI-2-B,
Karacon 28-3, CHITX-6438A, NJ-100 B KUCJIOTHBIX
Cpelax Ha OCHOBE PACTBOPA 15%-11 CONAHON KUCIOTHL

HNHrubuTOpsl JOOABISIIUCH B COCTAB B PEKOMEH/TYEMO

POU3BOAUTEISIMU KOHIIEHTPAUU — 0,3%. O6pa31ibl
BBI/ICPKMBAJIMCh B UCCIIEIYEMBIX PACTBOPAX 24 4,

CKOPOCTBb KOPPO3UU OTPE/IETISLIU I'PABUMETPUUCCKUM

METOJOM.
HccnepoBaHmst HOKA3aJIH, YTO CKOPOCTb KOPPO3UHU

CTaJTN TUOKOI TPYOBI A-606 B HEHHI' O POBAHHOL

15%-11 HCI B 21,4 pa3a MEHBIIIE 3TOT'O NTOKA3ATENA

Jutst crau Cr3Ki (8,76 M?/4). OMHAKO, HECMOTPST Ha

OOJBIIYIO YCTOMYUBOCTD K KUCJIOTE CTAJIU THOKOU

TPYOBI, 32U THBIH 3P eKT MHIUOUTOPOB (52,1-74,9%)

OKA3aJICA XyKe, yeM A1 CT3KIL [IJ11 COCTABOB C
uHruouTopamu Muson-2A, Tuson-26, BHIIII-2B,
Karacon-28-3 CKOpOCTb KOPPO3UH OKA3AJIAChH BBIIIE
MPEEIbHO JOITYCTUMOIM HOPMEI 0,2 1/M? 4.

CHUIKEHUE KOHIIEHTPAIIMH UHTUOUTOPOB 710 0,1 1
0,05% O3BOINIIO MOBBICUTD 3AIUTHBIN 3P HEKT /17151
NJ-100 go 80,8%. 11 o6pas3iioB HATIOP-KB, XeMukc-
WK, MaBOI-2A, THBOI-2B CKOPOCTH KOPPO3UU POCIIA
CO CHUIKEHHEM KOHIIEHTPAIUU. [IpH TOHUKEHHOU
KoHueHTpauuu BHIITT-2B CKOPpOCTb KOPPO3HUU JaXKE
BBIPOCJIA B 1,88 paza mo cpaBHeHUIO C 15%-11 HCl 6€3
UHTUOHUTOPA.

JanpHENIINE UCCIIETOBAHMS ObLJIN HAIIPABJICHBI HA
OIIEHKY CKOPOCTU KOPPO3UH IIPH 3 4, XaPAKTEPHBIX
JULSL IPOBEICHUS pabOT HA CKBAXKUHE. B pesynprare
uaru6utToper CHITX-6438 (A) u NJ-100 mokazaiu
32U THBIN 3P PEKT 94,0—95,1%. OTHOCUTEITBHOE
U3MEHEHHE CKOPOCTU KOPPO3UHU PAZTUYHBIX
UHTUOHUTOPOB Yepe3 3 U 24 4aca MOKET YKA3bIBATh
H4 Pa3JIMYHYIO 4JICOPOIMOHHYIO CIIOCOOHOCTS U,
CJIEOBATEIBHO, PA3JINYHYIO XUMUYECKYIO IIPUPOLY
UHI'UOHUTOPOB.

IIpumenenue T'HKT ¢ reou3snaecKum
ka6eneM B PYII dIpOoU3BOICTBEHHOE
oobeguHeHue <beropycHedTb»

11.B. Pesaxos, benHUITHnegpmo, PYI1
dIpouseoocmeenrioe 00seourerue <benropycredmo»

C 2010 roga B PYII dIpOn3BOACTBEHHOE
o6beguHEHUE «BETOPYCHEMPTh> MPUMEHAIOTCSA
T'UOKHE HACOCHO-KOMIIpeCcCOpHbIE TPy6s! (I'HKT),
OCHAIlICHHBIE IeO(PUNIECKUM KAOEIEM JJI5

BBITIOJTHEHUS PA6OT KOITIOGUHTOBBIMH YCTAHOBKAMU

npousBoacTBa C3AO «PUJIMAII». [Jokmay COCTOUT

M3 IBYX YaCTEN. B IEPBON YaCTH JOK/IA/1A OITUCHIBAECTCSA
npumeHsieMoe B Pecriyonnke benapych KOITIOOMHI'OBOE

060PYAOBAHHNE, OE30ITACHBIN CIIOCOO OCHAIICHHUS

I'HKT ka6eneM, U3J105KEH OIBIT padOT U NIPEUMYIIECTBA

crtioco6a. Bo BTOpO¥ 4acTH JIOKJIa/ja COACPKUTCS
UH@POPMALU O KOJITIOOMHI'OBBIX TEXHOJIOTUAX B PYTI
«JIpOn3BOJCTBEHHOE OObEANHEHME «besIopyCHEDTD>
c npuMeHeHueM 'HKT u reousnyeckoro kabes,

«Qilfield chemistry» REC conducted research on
the efficiency of different commercial corrosion
inhibitors: SONKOR-9510 (K), NAPOR-KB, Khemix-
IK, Invol-2A, Invol-2B, VNPP-2-V, Katasol 28-3,
SNPKH-6438A, NJ-100 in acid environment on the
basis of 15% solution of hydrochloric acid. Inhibitors
were added to the solution with 0.3% concentration
according to manufacturer’s recommendations.
Samples were maintained in solutions under study
during 24 hours, corrosion rate was measured by
gravimetric method.

Research showed that corrosion rate of A-606
coiled tubing steel in uninhibited 15% HCl was 21.4
times lower than that of St3kp steel grade (8.76
m?/hr). However, despite great resistance of coiled
tubing steel to acid, inhibitors protective effect (52.1-
749%) was lower than that for St3kp steel grade. In
compositions with Invol-2A, Invol-2B, VNPP-2-V,
Katasol 28-3 inhibitors corrosion rate exceeded the
maximum allowed value 0.2 g/m? hr.

A decrease in inhibitor concentration to 0.1 and
0,05% enhanced protective effect for NJ-100 up to
80,8%. In compositions with NAPOR-KB, Khemix-
IK, Invol-2A, Invol-2B corrosion rate increased with
a decrease in concentration. With low concentration
of VNPP-2V inhibitor corrosion rate increased by
1.88 times than that of 15% HCI without inhibitor.

The following research was aimed at evaluation of
corrosion rate during 3 hours that is a common time
period for well operation. As a result, SNPKH-6438A
and NJ-100 inhibitors showed protective effect of
94.0-95.1%. Relative change in corrosion rate for
different inhibitors after 3 and 24 hours can indicate
different adsorption capacity and consequently
different chemical nature of inhibitors.

CT Application
Together with
Logging Cable
at Belorusneft

Pavel Revyakou,
BelNIPIneft,
Belorusneft

Starting from
2010 Belorusneft
has been applying
coiled tubing
(CT) equipped
with logging cable
for operations
carried out using
coiled tubing units
manufactured by
FIDMASH. The
report consists of two parts. The first part describes
coiled tubing equipment used in the Republic of
Belarus, safe method of installing logging cable
into coiled tubing, operation experience and
advantages of this method. The second part of the
report is dedicated to coiled tubing technologies in
Belorusneft with coiled tubing and logging cable,
cable head designed by BelNIPIneft for logging in
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paspadorannor benHUITVHedTh KAOETbHOM I'OJIOBKE
JI7151 TeO(PUBUYUECKUX NCCIIC/JOBAHNUE T'OPHU30HTATBHBIX
CKBA)KHH, 4 TAK)KE O TEXHOJIOTMYECKIX CXEMAX IIPU
OypeHuu, ppeseposanuu noptos MI'PIT cucremorn
HAMPABJIEHHOI'O OypPEHUSL.

CoBpeMeHHOE 000PYJOBAHHUE JIJIS
BHYTPHCKBAKHHHBIX PA0OT C HCIIOJIb30BAHHEM
KOJITIOOHMHI'OBBIX YCTAHOBOK

Cepeeti Ampywuresuu, C3AO dHosumra»

COBMECTHOE 3aKPBITOE AKITHOHEPHOE OOIIECTBO
«HOBMHKA» BLICTYHAET KAK UHHOBALIUOHHAS CTPYKTYPA,
OPHEHTHUPOBAHHASA HA CO3JJAHUE U IIPOU3BOJCTBO
HOBOU TEXHHUKHU 151 HE(PTETA30J00BIBAIONIEN OTPACIIH,
B TOM YMCJIE BHYTPHUCKBA)KMHHOT'O OOOPYIOBAHHUSA
YU UHCTPYMEHTA JIJIS1 PAOOTHI C KOTTIOOMHTOM.

B nepBOI1 4aCcTH JJOKJ13/1a OBLIIO IPEJCTABICHO
060PYIOBAHUE JJIs TOCTABKH I€O(PU3NIECKIX
OPUO6OPOB, KOTOPOE MPEJHAZHAYEHO JIJIS JOCTABKUA
reo(pU3nIeCKUX IPUOOPOB B TOPU3OHTAIBHBIE
CTBOJIBI CKBAKHH C UCITOJIb30BAHUEM KOJITIOOMHIOBBIX
YCTAaHOBOK. OOECTIEUNBAET IPOBEJECHUE
reo(pU3NIECKUX UCCIIEJOBAHNUI TOPU3OHTAIBHBIX U
CYOrOPU3OHTAJIBHBIX CKBAKHWH, B KOTOPHBIE IOCTABKA
NPUOOPOB ITPH HOMOIIU Ka6€es (M )KECTKOT'O KaO€eIs)
HE NIPEJCTABISIETCS BO3MOXKHOM. B IOK/1a/1€ OBLIIN JAHBI
HOAPOOHBIE XAPAKTEPHUCTUKU KAOEIBHBIX TOJIOBOK

U COETMHUTEIBHBIX KOMIIOHOBOK, PA3PA00OTAHHBIX
KOHCTPYKTOPAMHM NPEATPUATHSL.

LeHTpanbHAs YACTh COOOIEHUS ObLIA yIC/ICHA
MHHOBAIITMOHHOMY BBICOKOTEXHOJIOTUYHOMY
O60PYAOBAHUIO JIJISI IPOBEACHUS CKBAXKUHHBIX PA0OT.

Cucrema HanpasieHHOTo Oypenus CHES9-
76M npeaHa3HAYCHA [IJIS1 YIIPABISIEMOTrO 6YPECHUS
TOPU3OHTAJIbHBIX, HAKJIOHHO-HAIIPABJIEHHBIX U
BEPTHUKAJIBHBIX CKBA’KHUH, B TOM YHCJIE HA IEIPECCUN.
O6€ecneynBaeT KOHTPOJIb BHYTPUCKBAKMHHBIX
apaMeTpPoOB U onpegenenune nonoxennusa KHBK
B PEXKHMME PEATBHOIO BpEMEHN. VICTIONIb30BaHNE
JAHHOI'O O60PYAOBAHUSA [IO3BOJIAET OCYIIECTBIATD
OypeHHE BOKOBBIX CTBOJIOB C BBICOKOM TOUHOCTBIO.

BryTpHckBaxnHHas KOMIOHOBKA KC301
MO3BOJIAET OCYLIECTBIIATD CPA3Y ABE TEXHOJIOTUU:
KUCJIOTOCTPYHUHOE 6yPEHUE U CEJIEKTUBHYIO
06pabOTKYy OOKOBBIX CTBOJIOB. KrcioTocTpyiinoe
OypEeHUE — TEXHOJIOI'H S, OOECIIEYNBAION A
KHCJIOTHBIM HAMBIB 60KOBBIX CTBOJIOB B
KapOOHATHBIX KOJIJIEKTOPAX C UCTIOIb30BAHUEM
KOJITIOOMHI'OBOY YCTAHOBKH HA HECOOCAKEHHOM
Y4aCTKE CTBOJIA CKBAXXHUHBL B COCTaB KOMIIOHOBKH
JUI KACJIOTOCTPYHMHOTO 6ypPEHUA BXOIUT
4ABTOHOMHO¥ 6JIOK MHKJIMHOMETPUH, KOTOPBIA
06€eCIIeYnBAET 3AITHCh 3EHUTHOI'O H A3UMYTaIbHOT'O
TTOJIOKEHHU I KOMIIOHOBKH BO BCTPOEHHYVIO NTAMSTh
C IOCJIEIVIOMINM YTEHUEM JIAHHBIX HA [IOBEPXHOCTHU.
MexaHu3M OPUEHTUPOBAHUA JIE/IA€T BO3MOXHBIMU
MIOBOPOT U OTKJIOHEHHE HUKHEHN YaCTH KOMITOHOBKIL.
OpHEHTHPOBAHMNE TPOUCKXOAUT ITYTEM CO3JAHUS
Tepenaza AaBjieHUs Ha UCTIOTHUTEIIBHOM MEXaHNU3ME
MMOBOPOTHOIT 4aCTU KOMITIOHOBKU. ITpy IpoBeiIeHUN
CEJIEKTUBHON O6PA60TKH GOKOBBIX CTBOJIOB YKA3dHHBIM
KOMIUIEKT OOOPY/IOBAHUS ITO3BOISIET HATIPABUTD
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ITaBen Pesskos
Pavel Revyakov

horizontal wells, operation diagrams for drilling and
milling multistage fracturing ports with directional
drilling system.

Latest Equipment for Intervention
Operations Using Coiled Tubing Units

Sergei Atrushkevich, Novinka, CJSC

Joint private company Novinka is an innovative
company aimed at development and manufactory
of the latest equipment for oil and gas production
industry including downhole tools and equipment
for coiled tubing operations. The first part of the
report was dedicated to equipment for conveying
logging tools into horizontal wellbores using coiled
tubing units. This equipment provides conducting
logging in horizontal and subhorizontal wells where
deployment of tools using wireline (or rigid cable)
is not possible. The presentation contained detailed
specifications of cable heads and connectors
developed by company designers.

The main part of the report was dedicated
to innovative high-tech equipment for well
intervention.

Directional drilling system SNB89-76M is designed
for drilling of horizontal, directional and vertical
wells including underbalanced drilling. The system
provides monitoring of downhole parameters
and locates the position of BHA in real time. The
application of this equipment provides drilling
sidetracks with high accuracy.

The bottomhole assembly KS301 allows two
technologies to be implemented at once: acid-jet
drilling and selective sidetracks treatment. Acid-jet
drilling is a technology that provides acid jetting
of sidetracks in
carbonate reservoirs
using a coiled
tubing unit in open
hole section of
the wellbore. The
assembly for acid-
jet drilling includes
an autonomous
inclinometer that
records the zenith and
azimuthal position
of the assembly in
the built-in memory
with subsequent
reading of the data
on the surface.

The orientation
mechanism ensures
the rotation and
deflection of the lower part of the assembly.
Orientation is achieved by creating a differential
pressure on the actuation mechanism of the rotary
part of the assembly. In the selective treatment of
sidetracks, this set of equipment allows you to orient
the tool and inject acid directly into the selected
sidetrack.

In conclusion, the speaker described downhole




UHCTPYMEHT U IIPOU3BECTHU 3AKAYKY KUCIOTHI
HEIMOCPEACTBEHHO B BBIOPAHHBII CTBOJL

B 3axioueHue JOKIAJ9UK OCTAHOBHIICS HA
BHYTPHCKBA)KMHHOM HHCTPYMEHTE J1JIs1 PA6OTHI
¢ THKT: coequHUTENSAX, PA3bEUHUTCIAX,
LUPKY/ISIIMOHHBIX U OOPATHBIX KJIATTAHAX. BTN
HOAPOOHO OXAPAKTEPUIOBAHBI TAKXKE COETUHUTE/IbHAS
KOMIOHOBK4 (moterhead), MPOMBIBOYHBIE HACA/IKU,

tools for operations with coiled tubing: connectors,
disconnectors, circulation and check valves.

The reporter described in detail the following
equipment: connector assembly (motorhead),
cleanout nozzles, centralizers, overshots, centration
tools, overshots, wireline catchers, impression

tool, specific devices (knuckle deflector, hydraulic
rotation device,
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LIEHTPATOPDL, OBEPILIOTHL, TPOCOJIOBKY, I1€YATH Jhonus lapneTina and hydraulic
TOPLEBAL, yCTPOHCTBA CIIELHAILHOIO HA3HAYEHUS Lucia DagICiSling knuckle deflector).
(OTKJIOHUTEJIb IAPHUPHBIH, YCTPOHNCTBO IIOBOPOTHOE Also presentation
I'UJPABINYECKOE, OTKJIIOHUTE]b IIIAPHUPHDBIN contained

information on
the development
of coiled tubing
failure detector

TUJIPABINYECKUH. TaKkKe 6blIa IPEICTABICHA
“HOOPMATTUS O XO/I€ BBIIOTHEHUS ITPOEKTA IO
pa3padoTke Ae(PEKTOCKONA KOITIOOMHTOBOU TPYOHI,
KOTOPBII HO3BOJISAET U3MEPATD TONIIUHY CTEHKU U

T€OMETPHIO KOITIOOMHT'OBO TPYOBI, 4 TAKXKE BBIABIIATH that provides
ee gedexTel. [oToBOE unenue 6y1eT IPEACTABICHO Ha | detection of defects
pbIHKE B 2018 ropy. and measurement
of wall thickness
YckopeHue padoT IIPH NIPOBEACHUH and geometry of

MHOT'OCTAJJHHHOI'O THAPOPA3PHIBA IVIACTA
C IPHMEHEHHEM T€XHOJIOIruH Premium
Port + Jackal

B. Kapnos, H. ITapuiur, AO <PHTIK>; K. Bypour,
K. Cmapooybuyesa, M. Hosurxos, M. /lemrosu,
dIlnrombeprces; A. Anepoes, OO0 JIVKOFI-
Hnocunupure»

B 2017 ropgy Ha MECTOPOXAECHNN UMEHU
B.H. Bunorpazosa, AO «PUTOK», 6611 TOIYYEH YCIIENTHBIH
ONBIT PabOT C IPUMEHEHUEM TEXHOJIOTUU ITPOBEICHUA

coiled tubing. The
complete product
will be presented at
the market in 2018.

Work Intensification during Multi-Stage
Hydraulic Fracturing using Premium Port +
Jackal Technology

V. Karpouv, N. Parshin, RITEK; K. Burdin,

K Starodubceva, M. Novikov, M. Demkouvich,

MHOT'OCTAJUITHOT'O TUAPOPA3PHIBA IIJIACTA 10 MAJIOMY
3aTPyOHOMY IIPOCTPAHCTBY MEX/Y THOKOM HACOCHO-
KOMIIPECCOPHOI TPYOOH U HACOCHO-KOMIIPECCOPHOI

Schlumberger; A.Aleroev, LUKOIL-Engineering, LLC
In 2017 RITEK successfully performed multistage
hydraulic fracturing through CT-tubing annulus in

TPyO6OIt B CKBA)KMHAX, C UCTIOJIb30BAHUEM XBOCTOBHUKOB
c ynpasiasemblMy nnoptamu I'PTT Premium Port + Jackal.
Konctpyknusa noptos Premium Port faeT BOSMOXHOCTD
NPOBOAUTS ceseKTUBHbIE ['PIT KaK Ha HOBBIX CKBAKMHAX,

wells equipped with liners with controlled fracturing
ports Premium Ports+ Jackal in Vinogradova field.
Premium Ports design provides the opportunity

to conduct selective fracturing both in new wells

TAK M HAa CKBAKMHAX, HAXOAAIMUXCA B SKCIUTYATALINH,
4 TAKKE IIPU HEOOXOIUMOCTU BBIOOPOYHO 3AKPBIBATH
nopTsl I'PIT ripyu BOAO- ¥ ra30IIPOABICHUAX UJIN
Pa3IMYHOrO PpOAA UCCIEAOBAHUAX CKBAXKUHBL.

JaHHBII METO/ ITIOKA3aJ1 BBICOKYIO 9(D(PEKTUBHOCTD
U HaJICKHOCTb. TaK, 32 Iepro/ € hEBPAIs 10O OKTIOPb
2017 roza 6bLIO BEIIIOAHEHO 12 cKBakuH ¢ 11-16 TPIT
H4 KAK/JIOM CKBAXKUHE 6€3 OCJIOKHEHU (110 IIPUYHHE
NPHUMEHEHU JJAHHOU TEXHOJIOTUN).

ITposenenne MI'PIT c THKT B CKBaXKMHE BO3MOXKHO

6J1aroapsl IPUMEHEHHUIO CIIELIMAIBHOI'O OOOPYAOBAHUS:

e THKT guamerpom 50,8 MM. IaHHBIN TUIIOPA3MED

TPYObI IO3BOJIAET BLIIIOJHATD PAOOTHI B CKBAXKUHAX C
rOpHU30HTOM J10 2000 M, 2 TAKXKE IPOBOJUTD IIPOMBIBKY

€ 3P PEKTUBHBIMU pacxoyiamMu B cirydae CTOII T'PIT;
¢ KpecrosuHa c nporexropom s FTHKT Cameron

B COCTABE IIPOTHBOBBIOPOCOBOIO OOOPYIOBAHUS.

ITpoTEKTOP HEOOXOAMM JIJI O6ECIIEYEHN 3AUTDI

I'HKT oT 3po3uu NIponmaHToM Ipu nposeaeHuu I'PIT;
* TmareabHad MOAIOTOBKA CKBAXKUHBI IIEPE]] CITyCKOM

KJII04a BO u3bexanue HITB.
ITposenenue MI'PII 6e3 nogbema 'HKT u3
CKBA>KUHBI IIPUBEJIO K 3HAYUTEIBHOMY COKPAIEHUIO

OIEPAIIOHHOI'O BPEMEHU PA6OTHL DKOHOMHUS PA6OUETO }

and already producing wells and if required — close
fracturing ports selectively in case of water or gas
breakthrough or deferent well testing operations.
This method proved its high efficiency and
reliability. During the period from February to
October 2017 twelve operations with 11-16
fracturing stages in each well were conducted
without complications.
Multistage fracturing using coiled tubing is
possible due to the application of special equipment:
* Coiled tubing with 2-inch diameter. This diameter
provides conducting operations in wells with
horizontal wellbore length up to 2000 m and
cleanout operation with effective rates in case of
sand out;

» Cross tee with protector for Cameron coiled
tubing as part of blowout equipment. Protector
is required for coiled tubing protection from
proppant erosion during fracturing;

» Thorough well preparation before running setting
tool in order to avoid non-production time.

Multistage fracturing with no need to pull CT out
from the well reduced operation time. Time saving

as compared to operations with complete CT lifting }
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TEXHOJIOI'MI

BPEMCHHU B CDABHCHHU C IIPOBCACHHUCM p36OT C IIOJTHBIM

nogbemoM 'HKT niepes kax 1ot onepariueit [PIT
cocrasuiia 50% IpU YBEJIMYEHNH KOJIMYECTBA IIOPTOB
I'PI1 Ha oHY CKBaXXUHY Ha 60%. Cpe/iHee BpeMs Ha
omuH nopT I'PIT COKpaTHUIOCH B 3 pa3a — ¢ 60 10 20
9aCOB.

KOJTIOOHMHT MOT OBI CTATH KJIFOYOM
K KPYIIHBIM 3aIIACaM YIIEBOJOPOJOB
Mapmur Patizarc, BP Russia

Ha Ansacke 1 B CHOUPU 3HAYUTENBHBIN OO'BEM 3411ACOB

HEMTU COAEPKUTCA B IPEUMYIIECTBEHHO IIECYAHBIX
IUIACTAX C MAJIOY TTTyOUHOI 3aJIETAHU S, HU3KOM
TEMIIEPATYPOU U BBICOKOU BA3KOCTBIO, Pa3pabOTKa
KOTOPBIX €€ He BeIeTCA. [Tociie pa3BeIOUHBIX PAOOT,
NPOBENEHHBIX OKOJIO 30 steT Ha3az (KoMnanuen BP B
AJIACKE), HEKOTOPBIE K/IIOYEBBIE XAPAKTEPUCTUKHU 10O
CHX IIOP HYXJAIOTCS B OIPENENEHHUH, AJI TOTO YTOOBI
HA4aTh 9KOHOMHUYECKU 3(PHEKTUBHYIO PA3PAOOTKY.
W3Ha492/IbHO IPEAIIONAT AJIOCh IIPOBOAUTD

pa3paboTKy no 3(PPEKTUBHOM HA TOT MOMEHT (1980-€)

TEXHOJIOTMH OYPEHUS BEPTUKAJIBHBIX CKBAXKHH C
IIPOBEJICHUEM B HUX I'MJIPOPA3PbhIBA IIJIACTA, OJJHAKO
TpebyeMOE KOJIMYECTBO CKBAXKUH U OOBEKTOB
HA3€MHON UH(MPACTPYKTYPBI CBUAETEIBCTBOBAIO
O HEPEHTAOEIBHOCTH PA3pPadOTKU. OUEBUHO,
9TO CJICAYIOIHUM PCIICHHUCM OBITTO IIPUMCHCHHC
TOPU3OHTAJIBHBIX CKBAKHH (1990-€) BBy 6BICTPOTO
Pa3sBUTHA JAHHOM TEXHOJIOI'UH B TOT NEPUOI.
OpHaKO 6OABIION ITOKA3aTEIb BBIHOCA IIECKA C
NPOPBIBAMHU BOJBI IPU TEKYILEH CUCTEME 3ABOAHEHUA
CJIEJIAIN TEXHOIOT IO TOPU3OHTAIBHBIX CKBAXXUH
HEPEHTAOEIBHON.

ITocne Pa3/IMYHBIX ITOIIBITOK, BK/IIIOYAIOMINX

IPUMEHEHUE (PUIBTPOB C I'PABUIHOM HAOMBKOM (2000-€),

MOIVIO TTIOKA34ThCs, YTO PEHTAOETBHOTO METO1A
Pa3pabOTKH TUX MECTOPOXKICHUI HE CYIIECTBYET.
O HaKO KOoMITaHUs BP cunTaeT, 4To NpuMeHEHNE
TEXHOJIOI'MU I'HJIPOPA3PHIBA IIACTA C (PUIBTPOM

(B KOTOPOM UCHIOJIb3YIOTCSI BCE IIPUOOPBI, KOTOPBIE

HHUKOIZIA HE IPUMEHSIIUCh B KOMIUICKCE IPYT C IPYTOM)

MOJKET PEMUTD JAHHYIO SdKOHOMHUYECKYIO IPOOBIIEMY.
ITo MHEHMIO aBTOPOB, OCHOBHOM IPOOIEMO
TOPU3OHTAJIbHBIX CKBAJKHH ABJIAETCA BBIHOC
MIECKA, KOTOPBIN ABJIAETCA IPUYUHOMN YACTBIX
IIPOPBIBOB BOJBI K 320010 CKBAXKUH. TpaiuIIMOHHBIE
METO/BbI 6OPBOBI C IECKOIIPOSIBJICHUEM KPaiHE
CJIOJKHBIE, MAJIOYCTOMYHBBIE K BHEITHUM (DAKTOPAM,
JIOPOr'OCTOSIIHE, U, KAK U3BECTHO, TPUBOAST
K OOJIBIIIOMY CKMH-3(PEKTY (110 BCEH JIJIMHE
TOPU3OHTAJIBHOI'O YYACTKA CKBAKHHBI).
ABTOPBI CYUTAIOT, YTO €IMHCTBEHHBIM CIIOCOOOM
Ppa3pabOoTKU JAHHBIX IJIACTOB SIBJISICTCS IPUMEHECHNE
U POKO PAZBUTOM TEXHOJIOI'MH MHOI'OCTAIUHHOI'O

I'IPOPA3PHIBA IVIACTA B TOPU3OHTAJIbHBIX CKBA’KMHAX.

Jake yauThIBas OOIYIO HEPEHTAOEIBHOCTD
BEPTUKAJIbHBIX CKBaXUH C I'PIT, npuMeHeHue
TU/IPOPA3PhIBA IPUBEJIO K POCTY JOOBIYU U

HCO6XO,D,’I/IMOMY KOHTPOJIIO BBIHOCA TICCKA, B PE3YJ/IbTATC

YEro 3TU CKBAXKUHBI IO CUX IIOP JOOBIBAIOT HEPTH
(B MaJIBIX KOJIMYeCTBAX) crryctd 30 jieT. COBMECTHOE
HCIIOJIb30BaHUE TEXHOJMOIrUU I'PIT CO CABUKHBIMH
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Cepreil ATpyIIKEBIY !

Sergei Atrushkevich "f

before each fracturing was 50%, fracturing ports
number was increased by 60%. The average time for
one fracturing port was reduced 3 times — from 60
to 20 hours.

Coiled Tubing
Could Be the
Rey to Major
Reserves

Martin Rylance,
BP Russia

There are
substantial volumes
of oil in place, in
both Alaska and
Siberia, in shallow
cold viscous
and sand-prone
formations, that
have as yet defied
any economic
development. With
appraisal having
taken place over
nearly 30 years (in
BP Alaska) a number of key behaviours remain to
be resolved if this oil is ever to be produced in an
economic and beneficial manner.

Originally (1980s) investigated with fractured
vertical wells, while this approach proved robust,
the number of wells and associated surface
infrastructure required to develop the reserves
made this impractical. Logically, the application
of horizontal wells technology was the next
step (1990s), as this was a developing approach
elsewhere. However, extensive sand production
as well as production ending water MBEs (Major
Breakthrough Events) in the waterfloods, also made
the horizontal wells impractical.

With various trials, including gravel-packing,
having taken place throughout the (2000s), it has
looked as though a cost-effective approach might
elude the industry. However, in a scenario that
closely reflects the development of the Frac-Pack
approach (i.e. all tools are out there just no-one
has screwed them together), BP believe that the
industry is on the verge of resolving this economic
conundrum.

The major issue with horizontal wells, it would
appear, is that the sand production itself encourages
the occurrence and frequency of the MBE events.
Conventional sand control approaches are too
intricate, too sensitive and far too expensive and as
we all know often result in very high positive skins
(this only being offset by the horizontal length of the
well.

We believe that the tools that have been
extensively developed to deliver multi-fractured
horizontal wells are just the solution these
reservoirs have been waiting for. While the vertical
fractured wells were themselves uneconomic, the
fracturing demonstrated the uplift and inherent



MydTaMu (C PyHKIIHENA (PUIIBTPA) HOTEHIIUATBHO
MO3BOJISIET OOECNIEYNUTD OOPBOY C IECKOIIPOSABICHUEM
C MUHHMAJIbHBIM 3(P(HEKTOM UHTEHCU(PUKALTUU
npuTOKA. [IpUMEHEHNE FTOPU3OHTAIBHBIX CKBAKUH
CO CABUXKHBIMU MY(PTaMH (C (PyHKIIUEN (PUIBTPA)
B KonmuuecTse OT 10 10 20 1 HAOy XA UMH
MAKEPAMU MOXET OOECIIEUYUTD PEHTAOEBHOCTD
paspadboTku. KpoMe TOro, B Crydae NpopbiBa BOJbI
MOYKHO OIPEAETUTb OOBOJHEHHBIN HHTEPBA U
33KPBITh COOTBETCTBYIOMIYIO MY(PTY, UTO OOECTIEUUT
OPOJO/KATENBHYIO TOOBIYY HE(PTH U3 CKBAKUHBL
KOnTIOOMHIOBBIE TEXHOJIOTUH ABJISAIOTCS
OCHOBHBIM METOZIOM AKTHBALIUU CIBUKHBIX MY(PT
npu I'PI], mO3TOMY NOTEHIIUAJIBHO UMEHHO 3THU
TEXHOJIOT'MH JOJIKHBI OBbITh UCITOJIb30BAHBI JIJIS
Pa3paboTKU MECTOPOXKICHUN HA AJISICKE U B CHOMPHL.
Ha AJcKe KONTIOOUHT U POKO UCIIONIb3YETCS
MOYTH JIJISI BCEX BUJJOB CKBA)KMHHBIX PA60T U
ABJIAETCS BBICOKO3((PEKTUBHON, PEHTAOEIBHON
U JIOCTATOYHO aJAIITUBHOM TeXHOJoruen. Kak
YKA43aHO BBIIIE, OTHOU U3 OCHOBHBIX IIPUYNH
BBICOKOH PEHTAOEIBHOCTH KOJATIOOMHI'A SIBJISIETCS
BO3MOKHOCTB YCTAHOBKH IPUOOPOB KOHTPOJIA
MECKOIIPOSIBIIEHUH 6€3 UCIIOIb30BAHUSA 6yPOBOIT
YCTAaHOBKH, KOTOPAs B 3TO BPEMS MOXKET OBITh
HCIIOJIb30BAHA JJ11 OYPEHUA APYTOA CKBAKIHBDL
Ha texkymmi MOMEHT KOMITaHuA BP nipeanonaraer
HAY4Th ONBITHO-IIPOMBIIITIEHHBIE UCCJIEJOBAHUA
JAHHOM TEXHOJIOIMY Ha MeCTOpOoXxAeHnM 1Q18. Ecin
METO/I IOKAXKET CBOIO 3(PPEKTUBHOCTD, OH MOXKET
CTAaTb KJIIOUOM K YHUKAJIbHBIM 3aI1aCaM HE(PTU HA
Ansicke u B Cubupu.

DKEKTOPHAA OYHCTKA CKBAKHH —
BBICOKO3((PEeKTHBHASA TEXHOJIOT M IJIA
CKBAKHH C aHOMAJIbHO HU3KHMH IIIACTOBBIMH
JaBJIECHHAMH

Poman Cubzamyanun, C3AO dHosunra»

Pagpaborannas C3AO «HOBHHKA» cCUCTEMA
PKEKTOPHOM OYUCTKU CKBAKMHBI IIPEJHA3HAYECHA /11
BBIIIOJIHEHM S OIEPALIUI IIPOMBIBKH B BEPTHUKAJIbHBIX
U F'OPHU30HTAJIBHBIX CKBAXKUHAX, 4 TAKKE CKBAXKHMHAX
C AaHOMAJIbHO HU3KUMU IIACTOBBIMU JIABJICHUAMU
U BBICOKMM IOIVIOIIEHMEM JKHUAKOCTH. [lanHas
TEXHOJIOI'MA OOECIIEYNBAET I'APAHTUPOBAHHBIN
BBIHOC TBEPJAOU (PA3bI U3 CKBA’KUHBI C IIOBEMOM
€€ Ha IOBEPXHOCTD. JJaHHBIN CIIOCOO IIPOMBIBKHU
IIOJIYYMJI PACIIPOCTPAHEHHUE B TEX CIIYYAsAX, KOI/IA
IIPUMEHEHHE IIPOMBIBKH C OOBIYHOM LIUPKYJ/IALIIECH
HEIIEIECOO6PA3HO MJIM HEBO3MOKHO. TEXHONIOT M
PKEKTOPHOM OYMCTKH ycTiemHo npomwia OITP Ha
CKBAKMHAX, IIPOOYPEHHBIX ITO TEXHOIOTUU SAGD B

MECTOPOXIEHUH TAXKENBIX HEPTEN. C UCTIONB30BAHHEM

3TOM TEXHOJIOTUHU OblId IPOM3BE/IEHA OUUCTKA

CKBA>KHH NOCJIE 6YPEHUS U OOCAJIKU OT 6YPOBOT'O

pacTBOPA M CKBAXKHH C IIECYAHBIMU IPOOKAMHM.
Cucrema 3;KEKTOPHOU OYHCTKU ITO3BOJISIET

TIPOU3BOAUTDH HCIIPCPBIBHYIO OYHUCTKY I1IO BCEMY CTBOJTY
CKB4’KHHBI 1O 3260s1. CKOpOCTb JABM)KCHHUA JKUJIKOCTHU K

YCTBIO COCTABIACT 1,8 M/C, YTO O6ECTIEUNBACT MOIBEM
TBEPAOU (Pa3bl INIOTHOCTBIO 1800 KI/M? € pazmepamu
4aCcTUL 10 3 MM. ISl CKBaXKUH C aHOMAJIBHO HU3KHUM

sand control that is required, many of these wells
still on production 30 years later (at very low

rates). Combining hydraulic fracturing with sliding
sleeves (that have a screen option) potentially
provides a sand control option, with an offsetting
stimulation effect. A horizontal well with 10 to 20
sliding sleeves (screened) and swell packers, would
potentially allow cost effective development to take
place. Additionally, should an MBE event occur,

the offending sleeve could be identified and closed
which would result in
continued production
and recovery from the
well.

As Coiled Tubing has
been one of the key
tools that have been
used to deploy these
sliding sleeve discrete
fracturing approaches,
this potentially
| will be the key to
deployment in Alaska
and Siberia. Certainly
in Alaska, Coiled
Tubing is widely used
for almost all kinds
of well activity, highly
efficient, cost-effective
and nimble. Indeed
one of the major cost advantages of the approach,
as noted above, is that the drilling rig is released to
drill another well and sand control is installed in
a conventional rig-less manner. Currently in the
define stage, BP hope to be moving to a field trial
in 1Q18; if this approach is effective it could unlock
major new development phases in both Alaska and
Siberia.

Ejector Well Cleanout. Application
Experience

Roman Sibgattulin, Novinka, GJSC

The ejector well cleanout system developed by
Novinka is designed for cleanout operations on
horizontal wells and wells with abnormally low
reservoir pressure and high fluid loss volume. This
method of cleanout is used in wells where cleanout
with conventional circulation is not efficient or
simply impossible. Ejector cleaning technology has
successfully passed pilot commercial development
in wells drilled using SAGD technology in a heavy
oilfield. Using this technology, wells were cleaned
out after drilling and casing from drilling mud and
wells with sand plugs.

Ejector cleanout system provides continues
well cleanout along the whole wellbore down to
bottomhole. The fluid rate of the surface is 1.8 m/s.
This provides removal of solid phase with 1800 kg/m?
density and particles diameter of up to 3 mm. For
wells with anomalously low pressure, ejector well
cleanout technology allows to clean wells with a
pressure gradient up to 0.05 atm/m. The ejector well
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JaBJIEHUEM TEXHOJIOrus DOC NIO3BOJILET IIPOU3BOIUTD
OUYMCTKY CKBAXKUH C I'PAJIUEHTOM JIABJIEHUS IO

0,05 arm/m. Cucrema DOC MOXKET OBITH I0PA6OTAHA I
60J1e€ HU3KUX I'PAJIUEHTOB JJaBJICHUSL. [JaHHBIH CTTIOCOO
IPOMBIBKHA OCHOBAH Ha 3(P(PEKTE 3KEKTUPOBAHUS,
CO3/1aBAEMOT'0 IOTOKOM, UMEIOITUM OOJIBIIYIO CKOPOCTD
TEUYEHU (CTPYUHBIN HACOC). I HUPKY/IALAN
UCIIOIb3YETCS JBOHHAA (KOHLIETPHUUHAS) THOKAsA TPyOa,
I71€ pabo4YrH NOTOK NOJAETCS BHU3 IO MaJion THKT,

4 2KEKTUPYEMBIN ITOJTHUMACTCS BBEPX I10 OOJIbIIEH
I'HKT. ABorinas THKT cmoTaHa HA 6apabaH, UMEIONUHT
CIIELIMAJIbHBIA BEPTIIIOL. BHYTPHUCKBAXKUHHAA
KOMIIOHOBKA UMEET I'MJIPOMOHUTOPHBIE COILIA JJIs
Pa3MBIBA OTIIOKEHUH M CO3[TAHUA B3BECHU TBEPIOH
(a3l JJ1 TOCIEAYIOMIETO €TI0 MOJCOCA B KEKTOPE.

B moksazie 6pUIM JAHBI PE3YIBTATHI IPOBEIEHHBIX

OI1P, TEXHUYECKHE XAPAKTEPUCTUKH DOC, TOJPOOHO
OXAPAKTEPHU30BAH KOMIUJIEKT OO0OPYJOBAHUA JIJIS
NPOBENEHM ONEPALUI U MPUBEICHBI XAPAKTEPUCTUKH
BCEX €I'0 COCTABAIOMIUX.

HoBBbI€ BO3MOKHOCTH MOJETHPOBAHH A
KHCJIOTHOI'O BO3JEHCTBHUA

E.B.Illensz0, 1.B. A3vinuna, kageopa pa3pabomsnis
U IKCNYAMAaLuLL HehmAHbLX MeCmopoxcoeruti PI'Y
nepmu u 2asza (HHUY) umenu M. I'yoxuna

KucnoTHOE BO3/IEUCTBUE IBISETCI OJJHUM U3
HAUOO0JIEE PACTPOCTPAHEHHBIX BUIOB CTUMYJIALIUNA
CKBA’KUH. YCIIEIIHOCTD TOM MJIM UHOU TEXHOJIOTUU
KHUCJIOTHOT'O BO3JIEUCTBHUA ONPEAEIAETCA TOYHOCTBIO
NPOTHO3UPOBAHUA d(P(PEKTA BO3AECHCTBUA HA
OKOJIOCKBAXKUHHYIO 30HY IIACTA. [IpOrHO3bI
COCTABJIAIOT HA OCHOBE IAHHBIX JIJAOOPATOPHOI'O U
MATEMATUYECKOT'O MOAECTUPOBAHMSL.

CyIecTByeT Pl 1a00PATOPHBIX METOUK,
MO3BOIAIONUX IPOTECTUPOBATH KUCJIOTHBIE COCTABBI,
OLIEHUTD UX BIIMAHHE HA (DUIIBTPAITMOHHO-EMKOCTHBIE
CBOMCTBA O6PA3110B I'OPHBIX NTOPOJ,. COBPEMEHHBIE
JIaGOPATOPHH BBITIOIIHAIOT MHOXECTBO BU/JIOB AHAJIU30B,
OJIHAKO UX O€3/IyMHOE HUCIIOJIb30BAHHUE HECIIOCOOHO
JaTb HEOOXOAUMYIO AJ1A JAJIbHEUIINX PACYETOB
nHpopmanuio. [Ipu cCOCTABIEHNH ITPOIPAMMEBI
JIaGOPATOPHBIX UCCJIENOBAHUI YACTO HE YUYUTBIBAIOT
THII TOPHOM OPOJBI U OCOOEHHOCTU CTPOEHUS €€
MYCTOTHOI'O IIPOCTPAHCTBA. DTO IPUBOJUT K TOMY, UTO
JIA6OPATOPHHU MPOBOAAT HEKOPPEKTHO IOCTABJIEHHBIE
3KCIEPUMEHTBDI, PE3YJIBTATHI KOTOPBIX HECTIOCOOHBI
JaTb PEATUCTUYHBINA IIPOIHO3 IIPOMBICJIOBOI'O
adpexra.

Ha ocHOBaHMU UMEIOIIETOCS ONbITA UCCACJOBAHUMI
MBI MOYKEM [JIATh CIEAYIOIINE PEKOMEHIALIH T10
TECTUPOBAHUIO U IIJIAHUPOBAHUIO PAOOT B KOJJIEKTOPAX
PAa3HOI'O THUIIA.

1. Insa kap6OHATHBIX IIOPOJ, [IOPOBOI'O U KABEPHO3HOI'O
THTA:

* OnpenensarTb KOITA4eCTBO KUCTOTHOTO COCTABA,
HEOOXOAMMOTO JIJI O6PA30BAHU S CKBO3HOI'O
BBICOKOIIPOBO/SIIECTIO KAHAJIA.

¢ MHHHUMU3HUPOBATH PACXO/ KUCIOTHI HA IPOMBICTIE
Iy TEM IIOI00PA CKOPOCTHU HATHETAHUSL KUCJIOTHOI'O
COCTAB4, [IPU KOTOPOM €I0 06'b€M, HEOOXOA VMBI
JUIs1 OOPA30BAHUS CKBO3HOT'O KAHAJI4, MUHUMAJICH.
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cleanout system
can be modified
for lower pressure
gradients. This
method of cleanout
is based on the
ejection effect
produced by a flow
having a high flow
velocity (jet pump).
For circulation, a
double (concentric)
CT isused, where
the working flow

is fed down a small
coiled tubing,

and the ejected
tube rises upward
along a larger
coiled tubing. The
double coiled tubing is wound on a drum having a
special swivel. The intracellular arrangement has
jetting nozzles for eroding sediments and creating

a solid suspension for subsequent sucking in the
ejector. The report presented the results of the pilot
commercial development conducted, the technical
specifications of the ejector well cleanout, the
detailed set of equipment for operations and the
characteristics of all its components.
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New Possibilities of Acid Treatment
Simulation

1 Yazynina, E. Shelyago, The .M. Gubkin RSU
of Oil and Gas

Acid treatment is one of the most widespread
methods of well stimulation. Performance of every
acid treatment technology is determined by the
accuracy of forecast of treatment effect on near-
wellbore region. Forecasts are made on the basis of
laboratory and mathematical simulation data.

There are several laboratory methods that enable
testing of acid compositions and evaluate its impact
on porosity and permeability of rock samples.
Modern laboratories conduct many types of analysis.
However, the light-headed application of these
methods will not provide the information required
for the following estimations. Often, the rock type
and structural features of voids are not considered
when developing laboratory tests program. This
leads to wrong experiments, the results of which do
not provide a real forecast of the effect.

According to our research experience we can
provide the following recommendations for testing
and job planning in different types of reservoir.

1. For porous and cavernous carbonate rock:

¢ Determine the volume of acid composition
required for creation of high-conductive pass-
through channel.

* Minimize the acid rate by selection of speed of
acid injection so that the acid volume required for
creation of the channel is minimal.

¢ Evaluate the uniformity of acid treatment by



¢ OLIEHUBATh PABHOMEPHOCTb KUCJIOTHOH OOPaAbOTKU

IIyTEM BU3YAJIM3AUH KAPTUHBI PA3PYIIEHHUHI

CKEJIETA IOPOABI C TOMOIIBIO PEHTTEHOBCKON

KOMITBIOTEPHOI TOMOTPahrnr 06pa3iia KEpHA.
. [ TEppUTEHHBIX ITIOPOL:

[\

IIPU KUCJIOTHOM BO3JECHUCTBUMU.

OnpenensarTb U3MEHEHUE MEXAHNUYECKUX CBOUCTB
U BJIIMSIHUE J1e(POPMAIIMOHHBIX HAIPY30K HA
IIPOHUIAEMOCTD — KUCJIOTA MOXKET PACTBOPUTD

SHAYUTC/IbHYIO YACTb CKCJICTA IIOPOABI, B PE3Y/IbTATC

IIOPOJA CTAHOBUTCS PBIXJIOHU, BO3MOKEH BBIHOC
IeCKa.

. 17151 KapOOHATHBIX TOPOJI TPEIIUHHOTO
THUIA HEOOXOAUMA PA3PabOTKA OTAETbHBIX
METOJIOB JIAOOPATOPHOI'O AHAJIN34, TIOCKOJIbKY
KEPHOBBII MaTEPHUAJ TOJOOHBIX OTIOKEHHUN HE

(S}

NPEACTABUTCIICH 110 OTHOMICHUIO K IIPDOAYKTUBHOMY

pas3pesy. Ham KOJIeKTUB pa3padoTan KOHIETIUIO
COBMENIEHUS TOMOTI'PA(PUIECKUX, TAOOPATOPHBIX

U IIPOMBICJIOBBIX JIAHHBIX /11 PEKOHCTPYKIIUHU
nU(PPOBON 3D-MOJENN YIACTKA OKOJIOCKBAXXKUHHON
30HBI IIJTACTA, BCKPBITOI'O CKBAKUHOIL.
COBpEMEHHBIE BO3MOKHOCTH MOJIE/IMPOBAHUSA
TEUEHUS JKUJKOCTEN HA YPOBHE OTAEIBHBIX ITOP U

TPEIIUH ITO3BOJIAIOT MHOT'OKPATHO ITPOUTPBIBATH HA

3D-Mozen BAPUAHTBI KUCJIOTHOI'O BO3IECTBIA,
ONPEAEIISTD IIPU ATOM U3MEHECHUE IIPOBOAUMOCTH
CJIO’KHBIX CHUCTEM TPEIIUH U BbIJJABATb KOHEYHBIA
PE3YIBTAT B BUJIE KOIPPUITUEHTOB U3BMCHECHU S
IIPOJYKTUBHOCTH WJIH IIPUEMUCTOCTH.

IlepBBIH ONBIT IPHMEHEHH A TEXHOJIOTHH

OTKJIOHCHHSA C MYJIBTHMOJAJBHBIMH I'DAHY/IAMHA

IIPH MPOBEACHHH MATPUIHOM OOPAOOTKH HA
MOPCKOM MECTOpPOKIAeHuH Kacniusa

MIO. I'onerxumn, H.P. Xanuynnoe, Al B:axos,

000 JIVKOHJI-Huxcnegonxccinedmos; A.B. Dapyuiurn,
K.B.Bypourn, C.A. Bepeuwjazu, O.B. Onennuxosd,
A.A. Bopucenrxo, M.A. Jlobos, B. Kobeu, ILlnrombepice»

B 2016 roay 6611 IOTYYEH TIEPBBIN OTBIT B
Poccum npuMeHeHn TEXHOJIOTUH OTKJIOHEHU S C
MYJIBTUMOZAIbHBIMU I'PAHYIAMHU IIPU IIPOBEIECHUHN
MAaTPHUYHON OOPAOOTKU KAPOOHATHOI'O KOJJIEKTOPA
BOJIONOITIONIAIOMIEN CKBA’KMHBI HA MOPCKOM
MecTopoxjeHuu B CesepHoM Kacniun.

OCHOBHBIMU LIEJISIMU, ITOCTABJIEHHBIMHA
34K434YMKOM, CTAJIM BOCCTAHOBJIEHHE IIPUEMUCTOCTUA
BOJIOHAT'HETATEIBbHBIX CKBAXXUH IIPU OJJHOBPEMEHHOM
BBIPABHHUBAHUH NPOQIUIA IOCPEACTBOM BDEMEHHOM
H30JISITUH BBICOKOIIOIVIOMIAIONIMX MHTEPBAJIOB.
331249y, KOTOPBIE IIPECTOSAIO PEMIUTD JJIs1
JIOCTVKEHU S IIOCTABJICHHBIX 11€JICH, pa3/IeIINCh Ha
JIBA HAIIPABJIEHUSL: IIPOBEAEHUE OOIBIIECOOBEMHON
KHCJIOTHOH 06pab0TKH IPHU3a60HHOIM 30HBI I1J1ACTA
BOJDKCKOI'O pEruosApyca J3V 1 yCTaHOBKA KUCIIOTHOM
BAHHBI B HTHTEPBAJIC I1JIACTA HEOKOMCKOT'O HaIbAPYCA.

biaoxkupyromas nmadka ¢ MyJIbTHMOAAIbHBIMH
rpanyiamMmu - tTexHosxorus Open Path Sequence

M C110/1630BaHNE BA3KOYIIPYI'HX CAMOOTKIOHSIOMNX
KHUCJIOT HAIIJIO HIMPOKOE IPUMEHEHUE HA

OnpenensaTs U3BMEHEHNE (PUIIBTPALMOHHBIX CBOUCTB

visualization of rock matrix destruction by means
of X-ray computer imaging.

2. For terrigenous rock:

» Determine the change in filtration characteristics
during acid treatment.

* Determine the change in mechanical
characteristics and the impact of strain stress on
permeability - acid can dissolve significant part
of rock matrix that can lead to rock loosening
resulting in sand breakthrough.

3. Fractured type of carbonate rock requires
development of separate methods of laboratory
analysis since core sample of this rock is not
representative as compared to production
reservoir. Our company developed the idea of
combination of tomographic, laboratory and field
data for modernization of 3D simulation of near-

wellbore region.

Modern methods

of simulation of

fluid flow through
separate pores and
fractures provide
the opportunity to
test different types
of acid treatment
using 3D simulation
and determine

the change in

conductivity of

complex fracture
systems and
present the results
as ratios of change
in production or
injectivity.

Poman CuréartyiinH

Roman Sigbatullin

First Implementation of Diversion
Stimulation Service with Multimodal
Particles in Caspian Offshore Oilfield

M. Golenkin, I. Khaliullov, A. Byakov, LUKOIL-
Nizbnevolzbskneft; A. Charushin, K. Burdin,

S. Vereschagin, O. Olennikova, A. Borisenko, M. Lobov,
V. Kobets, Schlumberger

In 2016, the first application in Russia of a
diversion technology with multimodal granules was
performed during matrix treatment of a carbonate
reservoir in a water-absorbing well in an offshore
field in the northern Caspian Sea.

The operator’s main objectives were the
recovery of water-absorbing well injectivity while
simultaneously straightening the profile by a
temporary isolation of high-absorbing intervals. To
achieve the objectives, two operations needed to be
performed: large-volume acidizing of J3V Volgian
regional stage and acid spotting in the interval of
the Neocomian superstage.

Diversion Pill with Multimodal Granules -
«Open Path Sequence» technology

Viscoelastic self-diverting acids became widely
used in vertical, directional, and horizontal
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TEXHOJIOI'MI

BEPTUKAIBHBIX, HAKJIOHHBIX X TOPU30OHTAJIbHBIX
CKBA’)KMHAX C JNIMHOU CTBOA B rTpegenax 100 m.
OIHAKO B COBPEMEHHBIX TOPU30OHTATIBHBIX
CKBaKMHAX, BCKPBIBAIOIINX COTHU METPOB ILIACTA

C Pa3HBIMH (PUIBTPALTUOHHO-EMKOCTHBIMHU
CBOMCTBAMH, 30HAMH TPEIUHOBATOCTH,
OTKJIOHSIIOIINE CIIOCOOHOCTH BA3KHUX CUCTEM TPEOYIOT
ycuieHUsL. I109TOMY ObLIIO IPEIONKEHO UCTIONb30BATh
TEXHOJIOTHIO HA OCHOBE OJIOKHPYIOIINUX MTAYEK C
MYJIBTUMOJAJIbHBIMH YACTULIAMH.

ITauka, BpEMEHHO KOJIbMATUPYIONIAs 30HbI
TPEIHUHOBATOCTH WU/UJIH 30HBI BBIPAXKEHHOT'O
NOIVIOIIEHWS XKUJIKOCTHU NPHU nposeaeHnn Ol13,
MIPEACTABISAET COOOU COCTAB U3 CIIEITUAIBHBIX
IPaHy/I TEPMOPA3JIATdEMOrO NOJIUMEPA U
TEPMOPA3/IAra€EMBIX BOJIOKOH. [Tpy nmonaganuu
B BBICOKOIIPOHUIIAEMYIO 30HY YACTHIIBI PA3HOT'O
JUAMETPA PE3KO YMEHBIIAIOT IPOHUIIAEMOCTD
30HBI U OKA3BbIBAIOT OJIOKUPYIONUN (PPEKT.
Jlo6aBIeHUE BOJIOKOH CTAOUIU3UPYET MAYKY U
CHMIKAET YTEYKU TEXHOJIOI'MYECKOIM JKUJKOCTH 11O
TPEIMHE WX (PUIBTPY JO MUHUMYMA.

DTa TEXHOJIOTUS UCIIOIb3YETCS B KAYECTBE
MOTOKOOTKJIOHEHU [/ ITPOBEJIEHUA KUCJIOTHOT'O
I'PIT B BEPTHUKAIBHBIX ¥ TOPU3OHTAIBHBIX
CKBaKMHAX, 4 TAKXKE JUIS IPOBEACHUA
npornnadTHoro MI'PII B eMeHTUPYEMBIX
XBOCTOBHUKAX [1]. ITpn BO3AECTBUN 3260MTHONU
TEMIIEPATYPHI ITAYKA CAMOPA3ZIATAETCS, HE OCTABIIAA
3arPsA3HEHUN ITOCJIE IIPOBEJEHUS OOPAOOTKH.

Nntepatypa
1. SPE-183725-MS.

IIprpMeHeHnEe HOBOH TEXHOJIOTHH
IPOU3BOACTBA THOKHUX TPYO (I'T) B mOIEBBIX
onepanuax U HOBBIH Kiaacc I'T a1 yaryanmeHus
KadecTBa paboT C COAEPKAHUEM CEPOBOJOPOIA

T.P. Cabumos, Tenaris

HoBast TEXHOIOTUs TPOU3BOJICTBA TUOKUX TPYO
ObLIa Pa3paboTaHa U BHEIPEHA B IOJIEBBIX OIEPAIUAX
B 2015 rogy. B HOBOI TEXHOJIOI'MU UCIIOb3YETCS
HOBAsI CTAJIb M HOBBIN ITPOLIECC TEPMOOOPAOOTKH
JUIS TIOJIHOT'O TPEOOPA3ZOBAHUA MUKPOCTPYKTYPhI
JULS TIOJTy YEHU S 3HAYUTEIBHO YIy4YIIEHHON U
OIHOPOJHOU MUKPOCTPYKTYPBL U CBOUCTB BOJIb
BCEM KOJIOHHBI THOKUX TPy, BKJIIOUAs CBAPHBIE
mBbL. MHOrOYHUCAEHHBIE ['T ¢ MPAMOI 1 KOHUYECKOU
CTEHKOMH OBLIINM KOMMEPUYECKH TPUMEHEHBI U
HCIIOJIb30BAHBI B PA3/IMYHBIX ITOJIEBBIX ONEPALHAX
u cpenax. Madopmanys 6p11a CO6paHa A1t OLLEHKU
3P HEKTUBHOCTU UCIONAB30BAHM S HA OCHOBE HOBO
TEXHONOIMHU 125-ksi 1 110-ksi MUHMMaJIbHBIX
npezaenos TekydecTy CT. Pe3ynpTaTsl IOJIEBBIX
HCCJIEJOBAHNH ITOKA3bIBAIOT HOBBIE TEXHOJIOIMYECKUE
XAPAKTEPUCTUKHU U UCIIONb30BaHUE I'T, 3BHAUUTEIBHO
MPEBOCXOIAIINE OOBIYHBIE BO3MOXKHOCTH U OIIBIT
pa6oTel B obnactu I'T. KpoMe TOro, TeCTUpOBaHUE
I'T mocie THTEHCUBHOT'O UCTIOIb30BAHMA HA
MECTOPOXKIEHUAX MOKA3bIBAET 3HAYUTEIbHBINA
CPOK CI1y2KO6bI, KOTOPBII OCTAETCA U BO3MOKEH JIJIA
HCIIOJIb30BAHUSA U MOATBEPKAAET HAOMIONEHUA U
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Tumyp Cab

Timu

wells with a borehole length less than 100 m.
However, in modern horizontal wells that open
up hundreds of meters of formations with various
fileration-volumetric properties and fracture
zones, the diverting capacities of viscous systems
must be strengthened. Thus, it was proposed to
use a technology based on a diversion pill with
multimodal particles.

The pill, which
temporarily fills fracture
zones and/or zones
of strong fluid loss
during the treatment,
is a composition of
special granules from
thermodegradable
polymer and
thermodegradable fibers.
When penetrating into
a highly permeable
zone, particles of
different diameters
' markedly reduce the
zone permeability and
have a blocking effect.
The addition of fibers
stabilizes the pill and
minimizes the leakage of
treating fluid through a fracture or filter.

This technology is used as a flow diversion for acid
fracturing in vertical and horizontal wells, as well
as for proppant in multistage hydraulic fracturing
in cemented liners (Al-Kanaan et al. 2017). Exposed
to bottomhole temperature, the pill self-destroys
without leaving contaminants after treatment.

References
[1] SPE-183725-MS

Field Performance of New Coiled Tubing
Technology and a New Grade for Improved
Sour Service

Timur Sabitov, Tenaris

A new coiled tubing (CT) manufacturing
technology was developed and introduced
to commercial field operations in 2015. The
new technology uses new steels and new heat
treatment processes for complete microstructure
transformation to produce significantly improved
and uniform microstructure and properties along
the entire coiled tubing string, including bias welds.
Numerous straight and tapered wall thickness
CT strings have been commercially deployed and
used in various field operations and environments.
Information has been collected for CT field
performance evaluation of the new technology
125-ksi and 110-ksi minimum yield strength
CT grades. Field results show new technology
CT performance and utilization far beyond any
conventional CT capability and experience.
Additionally, testing of CT strings after extensive
field use shows significant remaining string life



BBIBO/IBI U3 IIPEABIAYIINX OOIMMPHBIX JIAOOPATOPHBIX U
IOJIEBBIX UCIIBITAHUM.

Hosas TexHOonI0rus nponu3sojacTsa I'T Taxske
OBbLIA PACIIMPEHA, YTOOBI ITOJTyYUTh HOBBIA KJIACC
I'T c mpenenom TekydecTu 95 ksi. DTOT HOBBIH
KJ1acc I'T uMeeT 3HAYUTENBHO JIYUIIYIO OOITYIO
IPOU3BOAUTENBHOCTD, Y4EM COIIOCTABUMBIE OOBIYHBIE
Mapku I'T. OH TakKe UMEET 3HAYUTEBHO JIYUIIYIO
IPOU3BOAUTEBHOCTD B KHMCJION, BOTHOU CPEZIE,
copepKaIe CEpOBOIOPOA. B JOKIAIE TPEACTABIEHBI
PE3YABTATEI UCTIBITAHUI B CEPOBOJOPOJHOM U B CPEJIE
6e3 H,S n1sa HoBoro kiaacca I'T v cpaBHEHUs C APYTUMU
ksaccamu I'T. CepoBOAOPOAHBIN TECT HA YCTAJIOCTD
IPOBOAMJICA Ha 0Opa3uax I'T noce 4-1HEBHOTO
CEPOBOIOPOAHOTO BO3AEUCTBUS. VICIBITAHUE HA
PaCTpECKUBAHHUE MO, BO3ACHCTBUEM CEPOBOOPOAA
M TECT HA YCTAIOCTD B cpeaax H,S TOKa3pIBaIoT, 4TO
HOBBIU Ky1accC 95-ksi I'T ©MeeT HAMHOT'O JIYYIITyIO
YCTOMYUBOCTD, YEM OOBIYHBIH K1ACC 90-KSi, KOTOPBIN B
HACTOSIIIIEE BPEMS SIBJISIETCSI CAMBIM BBICOKUM KJIACCOM
I'T, peryyisipHO UCHOJIb3YEMBIM B CEPOBOJOPOIHOMN
cpene.

HosBrbI€e pa3paboTKH (BHYTPHUCKBAKHHHBIH
uHCcTpyMeHT) 000 HIIII POCTOKTEXHOIOT N>

FO.H. IlImaxoe, OO0 «HIII «PocTODKmexHono2uu»

B noksnaze 611 JaH KPATKUE 0630p reO(PU3NIECKUX
coepunutene g 'HKT ¢ kabenem. O630p
BCIIOMOT'ATEJIbHOT'O UHCTPYMEHTA.

B yacTHOCTH, pPACCMOTPEHBL
¢ JlepeBOIHUK-COCAUHUTEb 1IaHT'OBbIH THUIIA [ICK-55;
* Hacanka peBepcuBHAsA JBOUHOI'O AEUCTBHUA 115

MTO/TbEMA TPONITAHTHBIX ITAYEK U3 TOPU3OHTATBHBIX
Y4YaCTKOB CKBAJKHTHBL

O bakTOpax, BBIZBIBAIONIUX CHH KEHHE
3(p P EeKTHBHOCTH KHCIOTHBIX 00PA0OTOK

JLA. Mazaoosa, JID. /lasnemuiuna, B.5. I'ybaros,
I1C. Muxatinoea, B/]. Bracoea, PI'Y negpmu u 2asa (HHY)
umeru UM. I'yoxuna, HOL] JIpoOMbiCI06aA XUMUA>

Kucnoraeie 06pabOTKU NPEACTABISIOT COOOM
NPEUMYIIECTBEHHBIA METO/, UHTEHCU(PUKALTUH
PaboTeI CKBAXKMH. X 3(P(HEKTUBHOCTD ONPEJEIAETCS
JeO6UTOM CKBA>KUHEI JIO U TTOCJIE IPOBEICHUSA
KHUCJIOTHBIX OO0pab0TOK. Ha CErOfHAMHUN IEHD JJ151
OTEYECTBEHHBIX MECTOPOXKACHUI 3(P(PEKTUBHOCTD
B CPEJHEM COCTABJISACT He 60see 40%. CHYKEHNE
3(pPEKTUBHOCTU MOKET BOSHUKHYTD B PE3YIIBTATE
B3aUMOJIEHCTBUA KUCJTIOTHBIX COCTABOB C HEPTAMH,
BBICOKOI'O MEK(DA3HOI'O HATSKEHHA HA TPDAHULIE
KHUCJIOTHBIA COCTAB — HE(PTB, 4 TAKKE ITO IPUUNHE
HU3KOU IPUEMUCTOCTU CAMOY CKBAXKHUHBI, YTO
BBI3BIBAE€T HEOOXOAMMOCTD CO3JJAHUS BBICOKUX
MEPENAJIOB JABJIEHUS IIPU 3AKAUKE.

ITpu KOHTAaKTE HEPTU C KUCIOTHBIM COCTABOM
BBICOKA BEPOATHOCTb OOPA30BAHHNA BAZKUX
AMYJIBCHUH U OCAIKOB. O6pPa30BaAHUE OCIOKHEHU
TAKOTI'O TUIIA IPEUMYINECTBEHHO 3aBUCHUT OT
CTPYKTYPHO-TPYHIIOBOI'O COCTABA CAMOI HEPTU.

[Tpu paccMOTPEHUU NPOOBIEMBI OOPA30OBAHUSL
BBICOKOBA3KHUX 3MYJIbCHUI HEOOXOAMMO
YUYUTBIBATDH THII UCIIOJIb3yEMOIM KMCJIOTHI U €€ }

Bceesonon Byrpos
Vsevolod Bugrov

and confirms observations and conclusions from
previous extensive laboratory and field testing.
The new CT manufacturing technology also
has been extended to produce a new, 95-ksi
yield strength CT grade. This new CT grade has
significantly better general performance than
comparable conventional CT grades. It also
has substantially better performance in sour,
aqueous H,S-containing environments. Non-sour
and sour test results for the new CT grade and
comparisons with other CT grades are presented
in the paper. Sour fatigue tests were conducted on
full-body CT samples after 4-day sour exposure.
Sulfide stress cracking and sour fatigue testing in
H,S environments show that the new 95-ksi CT
grade has much better sour performance than
the conventional 90-ksi grade that is currently
the highest CT grade regularly used in sour
environments.

New Developments (Well Intervention
Tools) of NPP RosTEKtechologies, LLC

Y. Shiakhov, RosTEKtechologies, NPP, LLC

The reporter provided a brief review of logging
connectors for coiled tubing with a cable and a
review of additional equipment.

In particular, the report was dedicated to the
following tools:
* Collet connector-adapter of PSK-55 type;
* Reversible double-acting nozzle for lifting

proppant from horizontal wellbore.

About Factors That Reduce the Efficiency of
Acid Treatments

L. Magadova, L. Davletshina, V. Gubanou,
P. Mikbailova, V. Viasova, Gubkin RSU of Oil and Gas,
Oilfield chemistry SEC

Acid treatment is a primary method of well
production enhancement. The efficiency of acid
treatments is determined by a production rate before
and after treatment. Today, efficiency of treatments
in Russian fields is 40% on average. Efficiency
can decrease as a result of reaction between acid
composition and oil, high interfacial tension at
the interface “acid
composition-oil” and
low injectivity of the
well. This requires
high pressure
gradients during
injection.

When oil contacts
acid composition
the probability of
development of
viscous emulsions
is high. These
complications
depend mostly
on structural
composition of the
oil. When considering }
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KOHIIEHTPAIUIO, HIOCKOJIBKY JAHHBIE (DAKTOPHI
OKAa3bIBAIOT 3HAYUTEIBHOE BIIMSHUE HA
PEOIOrNYECKUE XAPAKTEPUCTUKU OOPAZYIOMIUXCS
HE(PTEKUCTOTHBIX SMYIbCUIL. TaKXe B IPAKTHUKE
OTMEUYEHO, YTO NPOLECC CTAOUINU3AIIUU SMYIbCUN U
0CaJKOOOPA30BAHUS YCUIUBACTCS NIPH MOSABICHUN B
CHCTEME KaTHUOHOB Fe¥*.

CHuxeHue 3(pHEKTUBHOCTH KUCTOTHBIX
06pPabOTOK N3-32 HEBO3MOXKHOCTH 3aKAYKU
PaCYEeTHOTO O6'bEMA KUCIIOTHOI'O COCTABA MOXKET
OOBICHATBHCS KAK KOJIbMATAITUEN TPU3A00NHOMN
30HBI IIJIACTA TBEPJOB3BEIIEHHBIMH YACTULIAMH,

TAK 1 OOPA30BAHHUEM BBICOKOBSI3KUX AMYIbCU,
BO3ZHUKAIOIMINX B IPOLIECCE 3AKAYKH KUCIOTEI
(3MYJIbCUM BOZHUKAIOT HA KOHTAKTE KMUCJIOTHI U
HEPTH), UTO NOATBEPKIACTCA UCCIETOBAHUAMUI KAK
B CBOOOTHOM OO'bEME, TAK U (PUIIBTPALTUOHHBIMU
UCCJIEJOBAHUAMM.

Js ysenndeHus 3(PPEKTUBHOCTH KUCTOTHBIX
06pPabOTOK HEOOXOJUMO AOOUBATHCS CHUXKEHUSI
MEXK(PAZHOTO HATAKEHUS, YTO YBEIMUUBAET

KO3((PHUIITUEHT OXBATA ACUCTBUS KUCIOTHI HA THTEPBAJI

06pabOTKU. [17151 3TOrO B KUCJIOTHBIE COCTABBI
JIOGABIAIOT TOBEPXHOCTHO-AKTUBHBIE BEIIECTBA
(TTAB). O1HAKO CHMKEHUE MEK(PAZHOI'O HATSKCHU S
MOJKET CIOCOOCTBOBATH OOPA30BAHUIO YCTOUYUBBIX
HEPTEKUCIOTHBIX AMYJIbCUI, KOTOPBIE OYAYT
NPENATCTBOBATH MIPOHUKHOBEHUIO KUCJIOTHI B ILJIACT.
B moxstazie U3/102KEHBI OCHOBHBIE 3aKOHOMEPHOCTH

O6p2130B21HI/IH Y JTAHHBIC T10 ITOBCACHUIO MAJIOM3YYCHHBIX

paHee HePTEKHUCIOTHBIX AMYIbCHI HA OCHOBE

CyNb(paMHUHOBOM M CONIAHOM KUCIOT KaK HAUOOJIEE 9ACTO

NPUMEHAEMBIX HA IPAKTUKE. TAKKE ITPEICTABIEHEI
pesynbrarel noao00pa ITAB 171 KUCIIOTHBIX COCTABOB
Ha OCHOBE CYJIb(pPAMHUHOBOM KUCJIOTBI, 3HAYUTEIIHO
CHIDKAIOIME MEK(PAZHOE HATHKEHUE HA TPAHULIE
KUCJIOTA — HEPTH. [TOKA3aHO, 4TO HAaubosee
a(pPpexTuBHBIMU [TAB-/1€3MYyIBIATOPAMU SABJISIOTCS
aHnoHHbIE [TAB. BBIABIEHO OTCYTCTBUE IIPAMOU
3aBHCHUMOCTHU 39(P(PEKTUBHOCTU PA3ICIICHUS AMYIbCUU
OT 3HAYEHUA MEK(DAZHOI'O HATSOKEHUA M OTMEYEHA
0COOEHHOCTD BanuMogencTsus CAK ¢ uccnenyeMon
HEQTBIO: IIPU OTHOM U TOY JK€ KOHIIeHTpannu [TAB
YBEJIMYEHNE KOHLIEHTPAIIUH KUCJIOTHI IIPUBOAMIIO K
OOBIIEMY PACCIOEHUIO KUCJIOTHOM 3MYIbCUH.

PoGoTu3supoBanubie cucreMmsl Welltec® mis
I'TM Ha reo¢dusungeckom kadenxe OO0 «BeaTak
Orundung Cepsucec (PYC)»

B.C.byzpos, OO0 «Beamax Otinguno Cepsucec (PYC)»

PO60OTU3NPOBAHHBIE YCTPOUCTBA HA KAPOTAKHOM
KabeJie CIIOCOOHBI BBITIONHATD TE K€ 324a4U, /IS
peneHns KOTOPBIX TPAJAUIIMOHHO IPUMEHSAETCS
ob6opygosanue KPC u ycranosku I'HKT. B noknane
MBI PACCKAXKEM O IPUMEHEHUN TEXHOJIOI U
KOMIAHUM «BEITIK» IS PEMIEHU 327449 IO JOCTABKE
KOMIUIEKCHBIX I'eO(PpU3NYECKUX IPUOOPOB B
TOPU3OHTAJIbHBIE CKBA’KHMHBI, OOECIIEYEHUIO JOCTYTIA
B CTBOJIBI TOPU3OHTAIBHBIX CKBAXKUH, IPOBEICHUS
MEXAHUYECKUX PAOOT IO MAHUITYJIALIUN MY(PTAMHU
I'PIT, a TaK:KE€ IPOBEACHUS ABAPUITHBIX PAOOT C
NPUMEHEHHUEM MEXAHUYECKOTO PE3AKA TPYO.
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IOpmuii IlITaxoB

Yuri Shtakhov

the problem of
development of high-
viscous emulsions, it
is necessary to take
into account the type
and the concentration
of the acid. These
factors have significant
impact on rheological
characteristics of oil-
acid emulsions. Also,
experience shows
that stabilization

of emulsions and

| precipitation is
enhanced after Fe’*
cations are added.

Efficiency of acid
treatment can decrease
due to the inability to inject the pre-determined
volume of acid composition. This can be explained
by both clogging of near-wellbore region with solid
suspended particles and development of high-viscous
emulsions as a result of injection of acid (emulsions
develop after a contact between acid and oil). This is
proved by free-space tests and filtration research.

In order to increase efficiency of acid treatments
it is necessary to decrease interfacial tension thus
increasing acid sweep efficiency on treatment
interval. For this purpose surfactants are added to
acid compositions. However, decrease in interfacial
tension can result in development of stable oil-acid
emulsions that will prevent acid from penetrating into
the reservoir.

The report describes main patterns of development
and behavior of poorly-studied oil-acid emulsions
based on the most common sulfamic and
hydrochloric acids. Also, the report included the
results of surfactants selection for acid compositions
based on sulfamic acid. These surfactants significantly
reduce interfacial tension at the oil-acid interface.

It is shown that the most effective demulsifiers

are anionic surfactants. It is shown that there is no
direct correlation between effectiveness of emulsion
separation and interfacial tension value. Also one
peculiarity of reaction between sulfamic acid and
oil is described: increase in acid concentration with
the same surfactant concentration resulted in more
effective separation of acid emulsion.

Welltec® Robot Systems for Well Intervention
Using Logging Cable

Vsevolod Bugrov, WellTec Oilfield Services (RUS)

Robot tools deployed on logging cable can be used
for the same tasks that are solved using conventional
methods such as workover equipment and coiled
tubing units. In this report we will tell about the
application of Welltec technologies for deployment of
complex logging tools in horizontal wells, providing
access to horizontal wellbores, operations with
fracturing sleeves and emergency operations using
mechanical tubing cutter.



CHu:xkeHue croumMocTH I'PIT ¢ moMonibro
KJIACTE€PHOM TEXHOJIOTHUH: OIIBIT 1
IIePCIEKTHBbI

A.B. JO0oun, dIlnombepices

B ocnose xkinacrepnou rexHonoruu I'PITHiWAY
JIEKUT (PYHAAMEHTAJIBHO HOBASI KOHLIETIITUS
obecredeHus IPOBOAUMOCTH TPEMIUHBL
IIponmnaHT BCE €LIE UCTIONb3YETCS B HOBOM METOAE
CTUMYJISLINHA JIJIS TOTO, YTOOBI YIEP’KUBATh CTEHKH
TPEMUHBI OTKPBITBIMU IIOCJIE TUAPOPA3PHIBA, HO
B JAHHOM CJIy4a€e OH Pa3MEIAETCA HEOAHOPOLHO.
[IponmnaHTHBIE CTPYKTYPbI CO34a10TCA HA3EMHBIM
060PYAOBAHUEM ITYTEM ITyJIbCUPOBAHUSA
KOHIIEHTPAITUU NPOMITAHTA. JJaTbHENIITNUA TOTOK
NPONMAHTHBIX CTPYKTYp o HKT u Tpemune
MHOAAECPKUBAETCS PA3PYIIAEMbBIM BOJIOKOHHBIM
MAaTE€PUAJIOM, KOTOPBIN KOHCOJIMAUPYET
NPOINAHTHBIE CTPYKTYPBI U IIPEAOTBPAIIAET
UX ocaxgeHue. ITocie CMbIKAaHUSA TPELUHDI
IyCTOTBI MEXKAY KJIACTEPAMU IIPOIIIAHTA OCTAIOTCA
OTKPBITBIMH JIJIS1 IOTOKA, U TAKUM OOPA30M BJJOJb
TPEMMUHBI (POPMHUPYIOTCA KAHAIBI JI/I IPUTOKA
YIVIEBOLOPOAOB B TEYEHUE BCEI'O CPOKA IKCIUIYATALIUN
CKBa’KHMHBI, YTO YBEJIMYUBAET IIPOBOJAUMOCTD U
3(pPEKTHUBHYIO NONYAINHY TPEIUHDL

3a nocsiegHue rogbl B Poccuy npoBeneHo
6osee 900 onepanuii 1o I'PIT ¢ nprMeHEHUEM
KJIACTEPHOM TexXHOorun HiWAY, orry6ImKoBaHO
15 crareri SPE, KOTOpBIE NOATBEPKIAIOT
YHHBEPCAIBHYIO IPUMEHUMOCTD TEXHOJIOTUU
B IIMPOKOM JJUAITA30HE KOJUIEKTOPOB. JIeOHTHI
CKBQ)XUH HE YCTYNAIOT CTAHAAPTHOM TEXHOJIOTUH,

4 3a49aCTYIO IIPEBOCXOIAT COCETHUE CKBAKUHBI

C TPaAUIIMOHHBIM I'MJIPOPa3PbIBOM. OCHOBHBIM
NPEUMYIIECTBOM KJIACTEPHOI TEXHOJIOTUH ABJIACTCA
COKPAIlICHUE MATEPUAJIOB — IIPONITAHTA 10 45% 1
TEXHOJOTUYECKOM BOABI — 10 25%, COOTBETCTBEHHO,
3arparel Ha I'PI1 3HaUMTENIBHO CHUXKAIOTCS. TaxoKe
CHMKAIOTCA PUCKHU IIPEKAEBPEMEHHBIX OCTAHOBOK
PpaboT 32 CYET BOJJIOKOHHOI'O APMUPOBAHUA KUJKOCTH
U HAJIMYH S YUCTBIX ITYJIbCOB MEXKAY IMTPONIAHTHBIMHA
kiacrepamu. [Ipu MI'PIT B ropu3oHTaIbHBIX
CKBAXKMHAX TAKXKE BAXKEH 3(PPEKT 10 COKPALUIEHUIO
BPEMEHU LIMKJIA 3AKAHYUBAHUA.

CleayonymM MaroM o OITUMH3AUH KJIACTEPHOM
TEXHOJIOT'MH HA POCCUHCKOM PBIHKE KOMITAHUS
«IImoM6epKe» BUIUT 3AMEHY JOPOrOCTOALIETO
KEPAMMYECKOI'O IIPONITAHTA HA 60J1€€ JOCTYIIHBIN
KBAPLIEBBIN IIECOK. UMEHHO B JAHHOM METO/IE
I'UIPOPA3PBIBA UMEETCS BO3MOXKHOCTB I10JIy4aTh
Ka4ECTBEHHYIO TPEIIUHY 0€3 TPEOOBAHU K
BBICOKOMU ITPOBOAYIMOCTH CAMOI'O PACKJIMHUBAIOIIEIO
arexTa. HapaboraH noaxo[ st HPOEKTUPOBAHUS
Y 3aKAYKU TAKUX PA60T, KOMOMHAIIMS KJIACTEPHON
TEXHOJIOTMHU C KBAPLIEBBIM IIECKOM ITOJIY4HJIad
Ha3BaHMe TexHosornuu Salik 1 mo3BossieT cieaaTh
JONIOTHUTEJIbHBINA 3HAYUTE/IbHBIN IIAT IO CHUDKEHUIO
3aTPaT HEAPOIIOIb30BATEIICH HA TUPOPA3PHIB
IJIACTA.

AHAJMTHYECKAA I'PYIIIA JKypPHAIa «<BpeMsa KOJITIOOHHTA.
Bpema I'PID»

Reducing
Completion Costs with
Channel Fracturing
- Experience and the
Way Forward

Alexey Udin,
Schlumberger

A fundamentally new
concept of fracture
conductivity generation
forms the basis for
¢ the HiWAY channel
' fracturing technology
. development. Proppant
is still used with new
stimulation technique

LSRR ROIEN (o keep fracture
NS GRMBRE valls separated after
treatment, but now

it is placed heterogeneously. Proppant structures
are created with surface equipment by pulsating
proppant concentration. Further flow of proppant
structures along the tubular and fracture is supported
with degradable fibrous material which keeps the
proppant structures consolidated and prevents
settlement. After fracture closure on proppant
structures, the voids between remain open for flow,
and thus channels are formed along the fracture to
deliver hydrocarbons during the production life of the
well. Open channels increase fracture conductivity
by orders of magnitude, which significantly improves
fracture cleanup from treatment fluids and polymer
residues resulting in higher effective fracture half-
length.

Over 900 HiWAY operations have been pumped
in Russia within recent years. 15 SPE papers were
published indicating overall success and wide
application range for the technique to local geological
conditions. Production rates are comparable to
conventional stimulation technique if not higher. The
main advantage of the new method is in reduction of
the required materials — proppant consumption cuts
by upto 45% and fracturing fluids are cut by upto 25%.
Respectively, fracturing treatment costs are reduced.
Risks of premature screenouts are also reduced do
to fibers and clean pulses around the proppant slugs.
It is also important that completion time is reduced
with the new method, especially in case of multistage
fracturing in horizontal wells.

The next step to optimize channel fracturing
technique foreseen by Schlumberger is to replace
expensive ceramic proppant with cheaper quartz
sand. Unique technology allows to break the link
between proppant pack permeability and fracture
conductivity. There is a workflow already developed
and implemented to design such fractures and
optimize channels conductivity. A combination of
the channel fracturing with quartz sand was given a
name of Salik technology that allows to make another
significant step in reducing clients costs on fracturing.

Analytical Group of the Coiled Tubing Times
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