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IIpoeedenue MHOZOCmMAaoOuitHo2Z0o
I'PII c npumenenuem Koamoounza u
cucmemut scuoxocmu I'PII TriFrac-C™

C.A. 3ATPAHUYHBIN, Texuuueckuit gupextop Trican Well Service
Stanislav ZAGRANICHNY, technical director, Trican Well Service

4 [OCJIEAHUE HECKOJIBKO JIET IIPOIPECC B CPEPE YCIyT

nposejeny I'PIT B ropU30OHTAIBHBIX YYACTKAX

CKBAXKMH PE3KO HIATHYJI BIIEPEA, U KOMITaHUA Trican
Well Service BHECIa CBOHM BECOMBIH BKJIA/I B PA3BUTHE 1
COBEPIIEHCTBOBAHUE JAHHBIX TEXHOJIOTUI. OCOO0TO
BHUMAHUS 3ACTYKUBAIOT TEXHOJIOTMU MHOTOCTAJUITHOTO
U ceneKTUBHOIo I'PIT, KOTOPBIE TO3BOIAIOT IIPOBOAUTE
06pabOTKY B IPOTSZKEHHBIX TOPU3OHTAIBHBIX YYACTKAX
CKBAKUH.

Trican Well Service npuMeHsET yIIOPAAOYECHHBIN U
HAYYHBI OJIXOZ, K UCCJIEJOBAHUSM, PA3Pa0OTKAM,
MHHOBAIITMOHHBIM IIPOAYKTAM M TEXHOJIOTMYECKUM
MPOLIECCAM, IIPU TOM OOA3ATEIBHO YYUTBIBAIOTCS
ACTIEKTBI TEXHUKU 6€30MACHOCTH, KA4ECTBA U CHUXKEHU S
HETATUBHOI'O BO3/ICUCTBUA IEATEIBHOCTU KOMIIAHUH HA
OKPY>KAIOLIYIO CPpeAyY. 3aKA3YMKU KOMITAHHUH IOIY4aoT
TEXHOJIOTUH U TPOLIECCHI, HALIEJIEHHBIE HE TOJIBKO HA
PE3YNBTATUBHOCTD, 3(P(PEKTUBHOCTD U 3HAYUTETBHYIO
3SKOHOMMIO, HO, B IIEPBYIO O4YEPEb, HA OXPAHY TPYAA,
TEXHUKY O€30IMACHOCTH U OXPAHY OKPYKAIOMEN CPEJBL
Mmnccusa komnanuu Trican Well Service 3akmodaeTcs B
NPEAOCTABIEHUH 3aKOHYEHHOI'O TEXHUYECKOT'O PEMIEHUS —
OT 3aKAHYMUBAHUS, IEMEHTUPOBAHUSA, THIPOPA3PbIBA U
JIO UCTIOIb30BAHUA KONTIOOMHTA (THO6Kknx HKT).

B nHavasie npomuioro roga aCCOPTUMEHT CUCTEM
3aKAHYUBAHUA ObLI PACIIMPEH, 61aroaps IPUOOPETEHUIO
HOPBEKCKOM KOMITAHUHY, CHIELIMAITN3UPYIOIIECHCA Ha
MPOU3BOJCTBE OOOPYAOBAHUSA [ 3AKAHYUBAHUA
U IIPOBEACHUN BHYTPUCKBAKUHHBIX OIIEPALTNN, U K
HACTOAIIEMY BDEMEHH KOMITAHUH Trican yanoch CO34aTh
BCEOO'BEMITIONTUIT KOMILIEKC CUCTEM 3aKAHYHUBAHM,
NPOBEPEHHBIX B ITOJIEBBIX YCJIOBUAX. Ha ceroguAnmHmnmn
JIEHB, ABJIAACH OJHUM W3 KPYITHEUIINX [IOCTABIIHUKOB
BHYTPHCKBAXKHUHHBIX oniepariui, Trican npejnaraer
IMINPOKUH CIIEKTP TEXHOJIOIUI MHOI'OCTAAUMHOIO
3aKAHYMBAHUA TOPHU30OHTAIBHBIX CKBAKUH C
UCTIONb30BAHUEM I'MpOpa3priBa mracta (MIPIT). Ciryx6a
3aKAHYUBAHUA COCTOUT U3 BBICOKOKBATTH(PUITMPOBAHHBIX
U OIIBITHBIX CIIEUATIHUCTOB, PAOOTAIOMUX HAJ/l CAMBIMHA
NEPESOBLIMU PA3PAOOTKAMU, YTO ITO3BOJIAET, B OTIINYNE
OT KOHKYPEHTOB, IPEJIATAIOIINX YHUBEPCATILHBIE
TEXHOJIOTHUH, IPEAOCTABIATD MHAUBU/YyAJIbHBIE
TEXHOJIOTUYECKHE PEIIEHU, OTBEYAIOIINE
TPEOGOBAHMAM KOHKPETHOT'O 3aKa34MKa. TEXHOIOr U
3aKAHYUBAHUA PEATNU3YIOTCA ITIOCPEACTBOM CUCTEM
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or the last few years progress in the area of

hydraulic fracturing in horizontal sections of

the well has dramatically stepped forward and
Trican Well Service contributed significantly to the
development and improvement of these technologies.
Special attention should be paid to multi-stage and
selective fraccing techniques which allow performing
treatment in extended horizontal sections of the well.

Trican Well Service applies disciplined scientific
approach to research, development, innovative
products and technological processes and takes due
account of safety measures, quality and minimization
of adverse environmental impact of its products. The
company’s customers are supplied with techniques and
processes aimed not only at efficiency, effectiveness
and considerable saving but first of all at labor
protection, safety measures and environmental
protection. Trican Well Service’s mission is to deliver
a integrated technical solution for well completion,
cementing, hydraulic fracturing to coiled tubing.
In the beginning of the last year the range of

well completion systems was expanded due to the
acquisition of a Norwegian company specializing in
completion equipment and downhole interventions
and to date Trican managed to create a comprehensive
package of field-tested completion systems.
At present, being one of the largest providers of
downhole interventions Trican offers a wide range of
techniques for multi-stage completion of horizontal
holes using hydraulic fracturing. The completion
service is composed of highly qualified and
experienced specialists working on most advanced
developments which makes it possible, unlike the
competitors who offer universal techniques, to supply
customized technical solutions meeting specific
customer’s requirements. Completion techniques are
implemented using multi-stage fraccing systems which
are mounted both in open and cemented holes and are
ball-activated — each system allows completing around
40 stages. Moreover, the company has systems with
limited breakthrough which ensures even distribution
of the fluid flow among all interval logs and allows
activating up to 20 sleeves by dropping just one ball.
Besides ball-activated system, the company offers BPS
(Burst Port System®), designed to implement multi-



MI'PIT, yCTaHABIMBAEMBIX KAK B OTKPBITBIX, TAK U B
LIEMEHTUPYEMBIX CTBOJIAX CKBAXKHUH, U AKTHUBHUPYEMBIX
MIPY OMOIIIH MIAPOB — KAXK/1a5 CUCTEMA IO3BOJISIET
3aKOHYUTHb OPsiAKa 40 cTaguil. Takke KOMITAaHHUS
PacCronaraeT CUCTEMAMHU C OTPAHUYEHHBIM MO XO/IOM,
06€CNIEUYNBAIONTIM PABHOMEPHOE PACTIPEAEIICHUE
MOTOKA >KHUJIKOCTH IO BCEM HHTEPBATIAM OOPA6OTKU U
MO3BOJIAIONINUM AKTUBUPOBATH 10 20 My(PT NOCPEACTBOM
c6pOCa BCETO JIUIIb OJHOTO mapa. [IoOMUMO cuCTeM,
AKTUBHUPYEMBIX IMIapaMy, Trican npejaraer
060PYy/IOBAHHE C PA3pbIBHBIMU NTOpTaMu BPS (Burst Port
System)®, mpeIHA3HAYEHHOE /1JI1 YCTAHOBKH B COCTABE
cucteM MI'PIT Kak B OTKPBITBIX, TAK M IEMEHTHPOBAHHBIX
CTBOJAX. JJaHHOE OOOPYJOBAHUE UCIIOIb3YETCSI BMECTE
¢ ABy4danieyHbIM nakepoM C2C npoussoacTsa Trican,
CITYCKAEMBIM Ha KOJITIOOUHTE 115 TpoBegieHus I'PIT B
HEOI'PAHUYEHHOM KOJIMYECTBE MHTEPBAJIOB. CUCTEMA C
Pa3pBIBHBIMU OPTAMH BPS® Tak:Ke MOXKET CITyCKATBCS

B CKBXKUHY B KA4E€CTBE T'UAPOMYMTHI /I UTHUITUALTU
I'PIT B CaMOM HHU>KHEM UHTEPBAJIE OOPAOOTKU B COCTABE
LIEMEHTUPYEMBIX CUCTEM, AKTUBUPYEMBIX IIAPAMH, 4
TAKXKE JIJI IPOBEACHUSA OOPAOOTKHU IO TEXHOJIOTUH «plug-
and-perf>.

Texnonorus i-Can NpeJoaIaracT UCMOAb30BAHUE
MEXAHHUYECKHU AKTUBUPYEMBIX MY(PT C (PyHKITUEH
MHOT'OKPATHOTI'O OTKPBITH A /3AKPBITHS,
CKOHCTPYHPOBAHHBIX CIIEITUAIBHO 11 oniepaniuit MI'PIT B
T'OPU3OHTAIBHBIX YYACTKAX CKBAKUH. i-Can UCHOIb3yeTCs
B KOMOMHAITUH C TH/IPABJIMYECKUM TONKareseM i-Shift,
CITYCKAEMBIM Ha KOJITIOOUHTE 151 CEJIEKTUBHOTO
OTKPBITHS, OOPAOOTKH U 3aKPBITUA MY(PT. TEXHOIOTUA
i-Can no3BOJAET 6ECHPENATCTBEHHO U MHOTOKPATHO
OTKPBIBATB U 3aKPBIBATb MY(PTHI B yCJIOBUAX JABJICHUA
10 700 at™. TaHas1 cCUCTEMA ITO3BOJIUT BIIOCICACTBUA
IIPOBOAWTD HOBTOPHBIE oniepaniuu I'PIT niu nepekpoiBaTh
OT/IEJIBHBII THTEPBAJI B CJIy4dae OOBOJHEHMUA. i-Can
TAKXKE OOECTIEYNBAET AONOIHUTEIBHYIO FTHOKOCTD IIPH
npoBeeHUH onepanuii MI'PIT mocpeacTBOM KOMTIOOHMHIA
C UCIIOJIb30BAHUEM ITAKePa Ui 6e3 Hero. O6padoTka I'PIT
nposoguTcs no 'HKT nnu 3aTpybHOMY IPOCTPAHCTBY.

TTOMHMO CBOHX, Y2KE CTABIIUX TPAAUIIUOHHBIMU,
TEXHOJIOTUH I'MJIPOPA3PhIBa, KOMITaHUA Trican Well
Service npofoKAET pa3pabOTKY U IIPEIIATAET CBOUM
3aKA34YMKAM LEJIbIH DAL PEIEHUI TPYJHON3BICKAEMbIX
PECYpPCOB, B TOM YHCJIE B OTHOIMEHHUH TEXHOIOTUYECKUX
MPOLECCOB IS COOTBETCTBUA TPEOOBAHUAM OTPACIIH.

C pocToM 06'BEMOB 'OPU30OHTAJIBHOI'O OypPEHUS U
3aKAHYMBAHUA CKBA’KMH KOMIIAHWA BUTUT ITEPCIIEKTUBBI
1 HEOOXOAMMOCTD KOMIUIEKCHOT'O IMOJXO/4 B
NPEJOCTABIEHNUN CBOUX PEMIEHNH ITO PA3IMYHBIM
MNPOLECCAM TNAPOPA3PHIBA B CJIOKHBIX YCIIOBUAX.

B pespane 2014 roga komnanus Trican Well Service
npoBesa onepanuio 27-craaguiuHoro I'PIT Ha CKBaKMHE C
YCTAHOBJIEHHOM CUCTEMOU 3AKAHYUBAHUSA TUIIOPAZMEPOM
114 MM CO CABUKHBIMH MHOI'OPA30BbIMU MY(PTAMH
i-Can, aKTUBUPYEMBIMU IIPH IOMOIIY KOJITIOOUHI'A, J1JI51
KOMIIAHHHU — O1ieparopa B CEBEPHON AMEPHKE.

Bce crasmu ObLIN 3aBEPIICHDBI B TEYCHUE 24 9aCOB.

J1s1 IpOBEEHUS ONIEPALINH ObLIa IPUMEHEHA TPyOa
KOJITIOOMHI'A TUIIOpa3MepoM 2 3/8” (mapka GT-100,
TonmuyHa cTeHKu oT 0.175” 10 0.224”, Turt SMARTaper)

u yinHOoU 4000 M. KHBK cocTost1a U3 MTHCTPyMEHTA-

stage fraccing system assemblies both in open and
cemented holes. This equipment is used along with
Trican’s selective fracturing cup tool (C2C) lowered
into the hole using coiled tubing to perform hydraulic
fracturing for an unlimited number of intervals. Burst
Port System® can also be lowered into the well as a
hydraulic sleeve to initiate fraccing for the lowest log
interval as part of ball-activated cementing systems
and to perform “plug-and-perf” treatment.

The i-Can technology uses mechanically activated
multi open/close sleeves designed specifically for
multi-stage fraccing in horizontal holes. i-Can is used
in combination with the hydraulic pusher i-Shift
lowered into the hole using coiled tubing for selective
opening, treatment and closing of the sleeves. The
i-Can technology ensures unobstructed and multiple
opening and closing of the sleeves at a pressure of
up to 10 000 psi. This system will allow subsequently
performing repeated hydraulic fracturing or shutting
off individual intervals in case of water intrusion. i-Can
also ensures additional flexibility during multi-stage
fraccing using coiled tubing with or without a packer.
Fracture treatment is perfomed through coiled tubing
or annulus.

Apart from its conventional fracturing technologies
Trican Well Service continues developing and offers
its customers a whole range of systems for extracting
difficult resources including those related to the
technological process to comply with the industry
requirements. Due to increased horizontal drilling
and completion the company finds it promising
and necessary to use a comprehensive approach to
delivering its solutions for various fraccing processes
under difficult conditions.

In February 2014 Trican Well Service implemented
27 stages of fraccing at a well with a mounted 114-mm
completion system with sliding multiple-use sleeves
i-Can, activated through coiled tubing, for an operator
in North America. All stages were completed within
24 hours.

For interventions a 2 3/8” 4000-m long coiled tubing
was used (GT-100, WT of 0.175” to 0.224”, SMARTaper).
The bottom hole assembly consisted of an i-Shift
pusher, a retrievable bridge plug and a hydraulic jet
perforator in case of impossibility to open one of the
sliding sleeves. The i-Shift tool is a selective hydraulic
pusher for opening and closing sliding sleeves. The
pusher is actuated by the flow at the required depth for
multiple opening and closing of the sleeves during one
round-trip of coiled tubing. i-Shift can be completed
with inserts for operations with sliding sleeves of
various sizes and can be used as a tool for low, upper or
double action depending on the configuration of the
completion system.

Technologically opening of sliding sleeves was
performed according to the following procedure.
After the coiled tubing reached the predetermined
depth and the i-Shift profile was connected to the
connecter of the sliding sleeve, the hole was bridged
isolating the lower part of the wellbore. Under the
weight of the coiled tubing and the applied pressure
the sleeve activated into the open position. Fraccing P
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PucyuonT— IIpoeeoenue I'PII npu nomousu

Tonkarens i-Shift, MOCTOBOI MpOOKU
MHOI'OKPATHOI'O UCIIOJIb30BAHUA U
TU/IPONECKOCTPYUHOrO nepgoparopa
HAa CJIy4ail HEBO3MOXHOCTH
OTKPBITHS OFTHOM U3 CABMKHBIX MYy(DT.
Hucrpymenrt i-Shift npencrasnseT
COOOM CEJIEKTUBHBIA THPABINYECKUN
TOJIKATEJIb 47151 OTIEPALTUI TTO
OTKPBITHIO U 3AKPBITUIO C/IBUKHBIX
My(PT. TOJIKATENb AKTUBUPYETCS
MOTOKOM Ha HEOOXOJUMOI [NTyOHHE
JUIsI MHOTOKPATHOT'O OTKPBITHA U
3aKPBITUSA MY(PT B TEUEHUE OJTHOTO
CITyCKO-IIO’bEMA KOJITIOOMHT 4. i-Shift
MOKET KOMIUIEKTOBATBCA BCTABKAMU
JUIS OTIEPALTNT CO CABUKHBIMH
MY(PTaMU PA3TAYHBIX TUIIOPA3MEPOB,
4 TAKOKE MOXKET UCIIOJIb30BATHCA KAK
WHCTPYMEHT JIJIsl HUZKHETO, BEDXHETO WJIH IBOMHOIO
JIEUCTBUSA B 3aBUCUMOCTH OT KOH(PUT'YPALTUU CUCTEMBI
3aKAHYMBAHUA.

TeXHONOTNYECKU ONEPALUSA 1O OTKPBITHUIO
CJABUKHBIX MY(DT ITPOBOAUIACH CJIELYIONUM OOPA30M.
Koria KOnTIoOUHT JOCTUT 34/JAHHOM VYO HBI U
npodunb Tonkaresnd i-Shift 6b11 IPUCOEIUHEH K
CTBIKOBOYHOMY PA3BEMY CABHUKHOI MY(PTEL, BHYTPU
MY(TBI YCTAHABIMBAIACH MOCTOBAs IPOOKA, TEM CAMBIM
U30/IUPYs HUKHIOIO YaCTh CTBOJIA CKBAKUHBL ITog,
JEUCTBUEM BECA KOATIOOMHIA Y TPHUJIOKEHHOT'O JJABJIEHUA
My(dTa AKTUBUPOBAIACH B OTKPBITOE NosoxeHue. I'PI1
MPOBOJWJICA IO 3aTPyOHOMY NPOCTPAHCTBY KOITIOOMHI'4,
4 10CJIE 0OPABOTKY, IIOCPEACTBOM HATSKEHHU S
KOJITIOOMHI'4,0TKPBIBAJICSA YPABHUTENBHBIA Ki1anan KHK|
BO3BPAllasl B TPAHCIIOPTHOE IIOJIOKEHHUE MOCTOBYIO
npo6ky. KHBK nepemMenanaces Ha ypOBEHbD CJIEYIOMIEH
MY(MTBI, ¥ OIEPALHA ITPOBOAMIIACH IOBTOPHO.

B kauecTBe cucteMbl ;KkugKkoCcTU I'PIT mcrnonb30Baiach
HOBA41 pa3pabOTKa KOMIIAaHUU 11O Mapkou TriFrac-C.

B nacrosiee spemsa npuMmenenue xuaxocren I'PIT Ha
OCHOBE I'yapa fABJIAETCSI HAUOOJIEE PACTIPOCTPAHEHHBIM B
oTpacyii. OMHAKO B T€OJIOTHYECKUX YCJIOBUAX TIJIOTHBIX
KOJUIEKTOPOB BO3HUKAIOT OCJIOKHEHUS, CBA3AHHbBIE

C HAPYIIEHHUEM JKCIUTYATAIIMOHHBIX XAPAKTEPHUCTHK
NPOAYKTUBHOI'O IIACTA BCIECACTBUE 3aKa4Ky cucteM I'PIT
H4 OCHOBE I'yaPOBBIX,/00PATHBIX XKUJKOCTEH. UMEHHO

C TAKOU CUTYALIMEHN CTOJIKHY/IACh KOMITAHUA-OIIEPATOD,
KOI7Ia B pe3ynbrare npoBoanMbIxX I'PIT He focTuraanch
MJIAHHPYEMBIE IEOUTBI IO CKBAXKUHAM.

HHxeHeps! Trican mpoBen UCCIIEAOBAHUE TIPHYUH
BO3HUKIIIEN IPOOGIEMBI U ITPEJJIOKIIIN PEMICHUE C
anprepHaTUBHON cucTtemon I'PI g coxpanenus
3KCILTYAaTAIIMOHHBIX XaPAKTEPUCTHK Iu1acTa. Trican
ObUIA TPEIOKEHA cucTeMa skuikocTu I'PIT TriFrac-C,
COCTOAIIAS U3 IMPKOHUEBOI'O (zirconate) CIIuBaTesIs U
3areJInBaTess Ha OCHOBE KAPOOKCUMETHUIIICIUTIONO3bI
(CMO).

CucreMa TriFrac-C uMmeeT yay4dIneHHbIEC XUMUYECKUE
CBOYICTBA, [IPAKTUYECKU HE OCTABJISACT HEPACTBOPUMOI'O
OCa/IK4a B TPEIUIUHE, TEM CAMBIM MUHHMAJIbHO [IOBPEX A5
POAYKTUBHBIN IIJIACT. Pa3mep TBEPABIX YACTHLI,
O0OPA3YIOIINXCS B PE3YJIBTATE PACIaZid CUCTEMBI
TriFrac-C, MuHnMyM B 10 pa3 MEHBIIIE pa3MepPa YACTULI,
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in North America:

Koamroounza 8 CegepnoiiAmepurxe

Figure 1 — C-T-assisted bydraulic fracturingf

was performed through the annular space of the coiled
tubing and after the treatment was done tensioning

of the coiled tubing caused the equalizing valve of

the bottom hole assembly to open returning the

bridge plug into the run-in position. The bottom hole
assembly was then moved to the level of the next
sleeve and the operation was repeated.

The company has recently developed TriFrac-C to
be used as a fluid system for hydraulic fracturing. At
present guar-based fraccing fluids are most common
in the industry. However, under the geological
conditions of tight reservoirs difficulties arise related
to the failure to observe the operational characteristics
of the productive formation as a result of injection
of guar/borate-based fraccing fluids. It was that
exact situation that the operator found itself in when
hydraulic fracturing did not produce the expected flow
rates. Trican’s engineers studied the reasons behind the
problem and came up with a solution — an alternative
fraccing fluid system to preserve the operational
characteristics of the formation. Trican offered
TriFrac-C system consisting of a zirconate crosslinker
and carboxymethyl cellulose-based gelifier.

TriFrac-C system has improved chemical
characteristics and leaves practically no insoluble
sediments in the fracture minimizing the damage
to the productive formation. The size of solid
particles resulting from the degradation of TriFrac-C
system is at least 10 times smaller than the particles
resulting from the degradation of guar-based fluids.
This system is also effective within a wide range of
temperatures (from 30 °C to 120 °C). TriFrac-C system
employs a unique combination of instant and delayed
crosslinkers the concentration and proportion of
which can be changed according to the customer’s
requirements and the existing formation conditions by
selecting viscosity factor separately for each operation.
Before starting fraccing operations TriFrac-C system
was demonstrated to the customer at Trican Well
Service’s research center located in Houston to agree
on the fluid stability factor and its impact on the
retained conductivity. The outcome fully satisfied
and even surpassed the customer’s requirements and
expectations.



06PA3YIOMUNXCA TOCJIE PACTIAA XKUJIKOCTEH, OCHOBAHHBIX
Haryape. Taxke fanHag cucreMa 3(pPEKTUBHA B ITUPOKOM
Juanasone remmeparyp (0T 30 °C go 120 °C).

B cucreme s)xuakoctu TriFrac-C 3agericTBOBaHA
YHHKAJIbHAS KOMOMHAITUSA CITUBATENIE MTHOBEHHOI'O U
3aMEIJIEHHOTO ACHUCTBH S, KOHLIEHTPALIHIO U COOTHOIIIEHUE
KOTOPBIX MOKHO U3MEHSATD COITIACHO TPEOOBAHUAM
3aKa34YMKA U UMEIOIUMCS IIJIACTOBBIM YCJIOBUSM,
NOA0HPAsi HOKA3ATENIH BA3KOCTU MHAUBUYAJIBHO JIJIS
K701 padoTsl. [1o Hagyana onepanui ['PIT cucrema
TriFrac-C ObU1a IPEICTABIEHd KOMITAHUU-3AKA3YHUKY B
HAy4YHO-HUCCIEJ0BATENBCKOM 1IeHTPE Trican Well Service,
PaCIIONOXKEHHOM B XBIOCTOHE, [JI51 COTVIACOBAHUSA
MOKA3aTEJIEN CTAOWIBHOCTH JKUJKOCTHU U €€ BIIMAHUS HA
OCTATOYHYIO IPOBOAUMOCTD TPeIHbI ['PIT. Pe3ynbrarsl
MOJIHOCTBIO YIOBIETBOPHIIN U JAXKE ITPEB3OILIN
TPEeOOBAHMA U OXKUAAHUA 3aKA3UNKA.

3akauka ;xuIKocTy I'PIT npoBOAMIIACE IO 3aTPYOY
KOJITIOOUHTI 4, 4YePE3 KOMIIOHOBKY MO BUXKHBIX MY(T,
KOTOPBIE OTKPBIBAJIMCH ITPU IIOMOIIN 3200HOTIO
WHCTPYMEHTA KOJITIOOMHI'A COITIACHO AJITOPHUTMY,
OIIMCAHHOMY BbIlI€e. M3HAYaIbHBIN JU3AUH OllepaALIUH
MNPEJIIONAraj 3aKa4Ky 18 TOHH necka ppaknuu 100 u
npormmnanTa pazmepoM 40/70 ¢ 3arpyskon 480 Kr/m> Ha
CTaJUIO.

Ilo Mepe 3aKaHYMBAHUSA CTAJUI O6pAO6OTKU
MIPEACTABUTE/IN MHKECHEPHOM I'PYIIIbI 3AKA34YUKA
MOCTOSHHO ONTHMHU3UPOBAJIU IU3ATH, OCHOBBIBASICh
HA MTOKA3aTeNAX (PPEKTUBHOCTH 3AKAYUBAEMOI
)kugrocTu 1 PEC macra. B mpornecce 3aKa4ky U'BMEHEHU A
NPOBONHINCH HENOCPEACTBEHHO B Iporniecce I'PIT Ha
OCHOBAHMU NIOKA34TEJIEH JABIECHUS HA 3A00€ CKBA’KHUHBI
HA HAYAJIBbHBIX, IPOMEXKYTOYHBIX U IOCIEAHUX CTAAUAX
06paboTKU. I'71e-TO B cepeIMHE TOPUZOHTAIBHOI'O YIACTKA
Ha cTaauu 3arpysku 770 kry/m? Trican nomyamnu CTOILT;
OJJHAKO, TIOCKOJIBKY TPy6a KONITIOOUHI'a HAXOAWIACH B
CKBAKMHE, IPOMBIBKA 320051 CKBA>KHMHBI OT XKUJIKOCTH
U IIPOIIAHTA ObLIA IPOBEJEHA 6€3 IOTEPh BPEMEHU,

U CJIEAYIONAS MY(PTA ObLIIA OTKPBITA 6€3 KAKUX-JIMOO
npob6eM.

Kommanus Trican Well Service npopeMOHCTpHUpOBaa
B JJAHHOM CJIy44€ CIOCOOHOCTD IIPEIIATATh
WHHOBAIIMOHHBIE PEMIECHUS 111 UHIUBU/yaJIbHBIX
crierupUYeCKuX NOTPEO6HOCTEN 3aKA3YUKA,

MPUMEH S KOMIUIEKCHBIH MO X0/ K TEXHOJIOTUYECKHUM
MPOLECCAM, 4 TAKXKE ONEPATUBHO PAOOTATH COBMECTHO
C 3aKa3YNKOM 151 JOCTUKEHH A OIITUMAJIbHBIX
PE3YNBTATOB U MOKA3aTeNer 3(PHEKTUBHOCTU. TakuM
obpazom, Trican Well Service TO3UITUOHUDPYET CeO HE
TOJIBKO KaK IOCTABIIIUKA OOOPYAOBAHUSA U TOTOBBIX
MPOAYKTOB, 4 TAKXKE KAK KOMITAHUIO, TPEIATAIONTYIO
BBICOKOTEXHOJIOTUYHBIE KOMILJIEKCHBIE PEIMICHUS.

MBI TAXOKE CYUTAEM, YTO HAII UHAVBU/YATbHBIA
MOAXO[ K 3aKa34UKaAM, YCTONYHMBBIN yPOBEHD
WHBECTHUIUI B HAYYHO-HUCCJIEJOBATENBCKHE U OITBITHO-
KOHCTPYKTOPCKHE Pa3pPabOTKHU, OIBIT PAOOTHI IO BCEMY
MHPY, 3HAHUS U YMEHHUA TTO3BOJIAT HAM IPEJOCTABIIATD
aJJAIITUPOBAHHBIE TEXHUYECKHUE PEIIECHUA IS
POCCHUIICKUX MTPOEKTOB PA3pabOTKU CIIOKHBIX
MECTOPOXKJEHNH, 4 TAKIKE OKA3bIBATD YCIIYTU CAMOTO
BBICOKOI'O KAUeCTBA. ©

Pucynox 2 —- Cmmumasn
HCUOKOCMB HA OCHOGE
2yapa

Figure 2 — Guar-based
cross-linked fluid

The fraccing fluid was injected thorough the coiled
tubing annulus using an assembly of sliding sleeves
which opened with the bottom-hole tool of the coiled
tubing following the above algorithm. The initial
design foresaw the injection of 18 tons of size-100 sand
and 40/70 proppant at 480 kg/m? per stage.

As the treatment stages were completed the
representatives of the customer’s engineering group
continuously optimized the design based on the
performance of the injected fluid and porosity
and permeability. During injection, changes were
introduced during hydraulic fracturing itself based on
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Figure 3 — Cross-linked
Jraccing fluid TriFrac-C

the pressure indicators in the bottom-hole at the initial,
intermediate and final treatment stages. Somewhere

in the middle of the horizontal section at 770 kg/m?
Trican received STOP; however, since the coiled tubing
was in the hole, bottom-hole flushing of the fluid and
proppant was performed without time losses and the
next sleeve was opened without any problems.

In this case Trican Well Service demonstrated
its capability to offer innovative solutions to meet
customer’s individual specific needs by using a
comprehensive approach to the technological
processes and to work in a timely manner together
with the customer to achieve best results and
performance. Therefore, Trican Well Service positions
itself not only as a supplier of equipment and ready
products but also as a company which offers high-tech
integrated solutions.

We also believe that our continuous focus on
meeting our customers’ needs, our consistent investing
in research and development, world-wide working
experience, and our expertise will allow us to supply
customized technical solutions to Russian difficult
development projects by providing high-quality services. ®
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