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multilateral wells, heavy oil production efficiency
increased; however, these recovery methods still left
most of the reserves in the ground.

With the introduction of the steam-assisted
gravity drainage (SAGD) drilling technique,
production efficiencies of 60 percent or better
are now possible in heavy oil reserves. Originally
developed by the Alberta, Canada Department of
Energy (formerly AOSTRA), the Sperry Drilling
Services SAGD technique utilizes twin horizontal
wells, one drilled above the other, and steam
injection to enhance the recovery of heavy oil.
Steam is injected to the upper well, and the heated
heavy oil and condensed steam are produced from
the lower well. Reduced oil viscosity, along with
improved sweep and displacement efficiency,
provides a higher percentage of recovery than other

traditional methods.

With 12 years of SAGD experience, Sperry has

completed more
than 200 SAGD
pairs and numerous
nonconventional
ranging applications
utilizing fit-for-purpose
ranging technologies.
When relative
placement between
two or more wells
isimportant, Sperry
Drilling Service has
the solution: Active
Magnetic Ranging

System. Sperry delivers =41,

the industry’s most
accurate ranging

technologies that can be applied for:

* Drilling tracked horizontal well pairs for steam-
assisted gravity drainage (SAGD)

« Infill drilling and collision avoidance

* Wellbore intersections for well control or

pipelines

¢ Observation well placement
» Coalbed methane degasification wells.

Active Magnetic Ranging Systems allow two or
more wellbores to be positioned within extremely
tight tolerances, well beyond what is possible with

other surveying methods.

PERFORMAX - HIGH-PERFORMANCE
WATER-BASED DRILLING FLUID

The introduction of cloud point glycols (AQUA-
DRILL®), aluminum complexes (ALPLEX®) and
finally sealing polymers (MAX-SHIELDTM) by
Baker Hughes Drilling Fluids has greatly improved
the osmotic effectiveness of water-based drilling
fluids. PERFOMAX3M is BHDF’s 3rd generation high-
performance water-based drilling fluid specifically
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TEXHOJ10Irna APEHUPOBAHUA NPU 3AKAYKE
MAPA NOBBLIWAET 3O DEKTUBHOCTb 1OEbIYA
TSOKEJION HEDTU
Korpa onnepaTopsl CTAIKHUBAIOTCA C TPOOIEMOM
TPYJHOU3BJIEKAEMBIX 3A11ACOB, UM HEOOXO/IMMBI PEIICHUS,
KOTOPBIE OYIYT OTBEYATH UX CJIOKHBIM IPOU3BOICTBEHHBIM
TPEOOBAHUAM U TIOMOT'YT MAKCUMAJIbHO YBEJIUUHUTD
OPOAYKTUBHOCTB CKBAXKUH. PaHee METO/bI JOOBIYH
TAKETION HEPTU OBLIN B JIYUIIEM CJIydae JOPOTOCTOAMUMU
1 HEA(P@PEKTHUBHBIMU. [10CTIE TOTO KAK B IPAKTUKY BOIILIN
TOPU3OHTAJIBHBIE, 4 TO3KE U MHOT'OCTBOJIBHBIC CKBA’KHHBI,
3PPEKTUBHOCTD JOOBIYM TSIKEION HEPTU 3HAYUTECIIBHO
BBIPOCJIA; OJJHAKO OOJIBIIMHCTBO 3TUX METOJIOB JIOOBIYU BCE
€I11€ HE MOITIO OOECIEYNUTD [IOTHOE U3BICYEHHUE 3ATTACOB.

[Tocie BHEAPEHUS TEXHOIOI MU JPEHUPOBAHUS IIPU 3AKAYKE
napa 3(PHEKTUBHOCTD JOOBIYHU TSXKEION HEPTU BO3POCA JJO
60% u 605ce. TeXHOMOTUsI IPEHUPOBAHUS [TPU 3AKAYKE [1apa
Sperry Drilling Services SAGD technique 6bL1a IEPBOHAYAIBHO
pazpadoTaHa MUHUCTEPCTBOM dHEPreTUKU Kanajbl. MeTo/1
IIOAPA3YMEBACT
HUCIOJIb30BAHUE TOHKNUX
T'OPU3OHTAJIBHBIX
CKBAKUH, OIHA U3
KOTOPBIX 320y PUBAETCS
IIOBEPX JPYyrou, U
HATHETAHUE 1aPa B
IIACT /151 TIOBBIIIEH U
Hedreormauun. [Tap
34KAYUBAETCA B
BEPXHIOIO CKBAKUHY,
anarperast He(PTb U
KOHJIEHCUPOBAHHBIN
I1ap BBIXOASAT U3
HIDKHEN CKBAXKUHBL.
Boiee Hu3Kas BA3KOCTD
HePTH, A TAKKE
yIy4meHHas 3P@PEKTUBHOCTD BBITECHEHUSA I'APAHTHUPYIOT
60J1€€ BBICOKHE ITPOLIEHTHBIE ITOKA3ATENIN HE(PTEOTAAUH 1O
CPAaBHEHUIO C TPAJUIITMOHHBIMU METOAAMHU.

TexHOIOrUs JPEHNPOBAHMS IIPU 3AKAYUKE [1apa
UCIIONIb3YETCA yoKe 6omee 12 1eT. MeTo]| ObLI IPUMEHEH
6onee yeM Ha 200 06'beKTaX. Kpome TOro, TEXHOIOT U
MOCTOSIHHO COBEPHIEHCTBYETCS U IONONHAETC . Hanpumep,
Sperry Drilling Services npeicTaBisgeT CBOE MHHOBAIIMOHHOE
pemenue Active Magnetic Ranging System (cucTeMy aKTUBHOT'O
pacrpeesneHus), KOTopoe HE3AMEHNMO JIJIS1 DEHIEHH
IPO6JIEMBI B3AUMHOI'O PACIIOIOKEHUS CKBAKUH. Sperry
OPEJIATAET OJJHY U3 CAMBIX TOUYHBIX TEXHOJIOTUH B OTPACIIH,
KOTOPAs, B Y4CTHOCTHU, MOKET IIPUMEHATHCA JIJIS 30y PHUBAHUA
OOKOBBIX CTBOJIOB, JIJIS1 OCYIIECTBJIEHUS IPEHUPOBAHMS IIPU
3aKa4Ke [1apa.

PERFORMAX - BblCOKO3¢¢DEKJ'I/IBHbII7I
BYPOBOU PACTBOP HA BOAHOU OCHOBE
Biaropapst ICHONAB30BAHUIO 3(P(PEKTA TOMYTHEHH
IVIMKOJIEX IIPU IIPEBBIIIEHUHN OIIPEAEIEHHOM TEMIIEPATYPbI
(AQUA-DRILL), koMIu1eKCOB amoMuHusA (ALPLEX) 1, HakoHeTI,
repMeTHU3UpYIomnX nonuMepos (MAX-SHIELD) «benkep



designed to emulate the drilling performance
characteristics of emulsion systems.

Drilling shales can result in a variety of problems
from washout to complete hole collapse. Shales
make up over 75% of the drilled formation
and over 70-90% of the borehole problems are
related to shale instability. In the past, oil-based
muds (OBM) have been the preferred choice for
drilling argillaceous formations. Their application
has been justified on the basis of borehole
stability, penetration rate, fluid loss, filter cake
quality, lubricity, and temperature stability. As
environmental regulations have restricted the use
of diesel and mineral oil-based muds, synthetic
and ester-based biodegradable invert emulsion
drilling fluids were introduced in the past
decade. Water-based muds (WBM) are attractive
alternatives to emulsion systems from both cost
and environmental perspectives.

Performance characteristics of the PERFORMAX
System include:
 Superior shale stability.

* Suppress clay hydration, swelling & dispersion .

¢ Minimized bit balling and accretion.

e Low friction factors for torque & drag reduction .
e High rates-of-penetration.
 Application-specific product mix.

Baker Hughes Drilling Fluids is a leader in
water-based drilling fluid technology. The drilling
industry has been working for some time to
improve environmental performance and meet
increasingly strict environmental standards by
replacing oil and synthetic based emulsion systems
with water-base fluid systems.

Baker Hughes Drilling Fluids recently
introduced the PERFORMAX®™ system, a third
generation high-performance water-base drilling
fluid whose performance emulates emulsion-
based systems. Benefits include enhanced
shale inhibition (via reduced pore pressure
transmission), reduced clay swelling/hydration,
improved cuttings integrity, high ROP, and lower
torque and drag. In addition, the system’s sealing
polymer component has been proven successful in
preventing differential sticking and red mud losses
in depleted sand. Baker Hughes Drilling Fluids’
high performance water-based muds (HPWBM)
are designed to emulate the performance
attributes of invert-emulsion systems. The
need for environmentally-safe and technically
equivalent, water-based alternatives to emulsion
systems is increasingly becoming an important
consideration in the drilling fluid selection
process. Baker Hughes Drilling Fluids was the first
service company to introduce HPWBM, starting
with the AQUA-DRILL System, based on cloud-
point glycols, in the early 1990’s.

HOBOCTH

Xb103 Jpusmnnr Grrionc» yaaaoCh CyIEeCTBEHHO IIOBLICUTD
OCMOTHYECKYIO 3(PPEKTUBHOCT OYPOBBIX PACTBOPOB HA
BOHOY OCHOBE. PERFORMAX®™ HOBBIN OYpPOBOIT pACTBOP 3-T'O
IIOKOJIEHUSA HA BOJHOI OCHOBE, Pa3PA60TAHHBIN B «/IpHJIMHT
DIoN/IC», O6/IATAET XAPAKTEPUCTUKAME, KOTOPbIE pAaHEE
OBLIIU BO3MOXKHBI TOJIBKO Y PACTBOPOB HA OCHOBE 3MYJIbCUIL.
ITpu 6ypeHNU YepE3 CIAHLIEBBIE TOPOBI YACTO IPUXOIUTCS

CTAJIKUBATHCS C PA3IMYHBIMU NPOOGJIEMAMU — OT PA3MBbIBA

JIO TIOJTHOT'O OOPYIIEHUS CTBOJIA CKBAXKMUHBL. CJIAHI[bI

COCTABIISIIOT 6oJiee 75% NOPOJ, B KOTOPBIX BEJIETCA OYpEHUE,

U NPpUOIU3UTENIBHO 70% BCEX MTPOOIIEM, CBA3AHHBIX

CO CTBOJIOM CKBA>KHUHBI, BBI3BAHBIX HECTAOMIBHOCTBIO

CJIAHIIEB. B IpomioM i 6ypeHus apruiInTOBBIX IIOPOJ,

UCIOJIb30BAJIUCH OYPOBBIE PACTBOPHI HA HEPTAHOU OCHOBE,

IIOCKOJILKY OHH O6€CIIEYNBAIN OOJIBIITYIO yCTOMYHUBOCTD

CTBOJIA CKBA’KHHBI, 00OJIEE BBICOKYIO CKOPOCTDb OypeHM4,

MEHBIIIEE MOITIOIEHUE OYPOBOI'O PACTBOPA, Iy4dIIIee

Ka4eCTBO (PUIBTPALMOHHON KOPKH U OOJIA1A/IN JIYYIIIEH

CMa3BIBAIONIEN CLTOCOOHOCTHIO U HOIBIIEH TEPMOCTONUKOCTBIO.

B nponuIoM AECATUNETHH B CBA3H C ITOABJIEHUEM HOBOI'O

IIPUPOJOOXPAHHOIO 3aKOHOAATEIBCTBA, OrPAHUYHUBAIOMIETO

UCIIOJIb30BAHME OYPOBBIX PACTBOPOB HA OCHOBE HEPTU

U IU3EJIBHOTO TOIINBA, OBIO HAYATO UCIIOJb30BAHUE

PAaCTBOPOB HA CUHTETUYECKON OCHOBE M HA OCHOBE OOPATHBIX

3MYJIbCUIL, OOPA30BAHHBIX 3(PHUPAMU, CLIOCOOHBIMHU K

OUOPA3JIOKEHUIO. PACTBOPBI HA BOJTHOM OCHOBE SIBJISIIOTCS

IIPUBJIEKATEIbHON AJIBTEPHATUBOMN PACTBOPAM HA OCHOBE

3MYJIbCUI KAK C 9KOHOMUYECKOH, TAK U C HKOJIOTUYECKON

TOYKHU 3PEHUSL.

PactBopbl Mapku PERFORMAX 06/1a/1a10T CJIEYVIOITUMU

SKCILTYaTAIIMOHHBIMU XAPAKTEPUCTHUKAMU:

* OTVIMYHAS CTAOMJIBHOCTD CJIAHIIEB;

* UHI'HOUPOBAHUE THPATALUN, HAOYXAHUA U
JIUCIIEPTUPOBAHUS TTIUH;

* MUHHMMHU3ALHMA HAJIMITAHUSA TOPO/bI HA 6y PUIBHOM
UHCTPYMEHTE U CKJIOHHOCTH K OOPA30BAHHUIO CAJIbHUKA HA
JOTOTE;

* YMEHBIICHUE CONTPOTUBIEHHUS BPAILIEHUIO U IIPOAOIBHOMY
MEPEMEIIEHUIO KOJIOHHBI, 6/1AaT0Japsi MAJIOMY
KO3((PULTUEHTY TPEHUS;

* BBICOKASI MEXAHHUYECKASI CKOPOCTDb OypEHNS;

* COCTAB PACTBOPA NOAOUPAETCS JIJISI KOHKPETHBIX YCJIOBUI.
BbICOKOa(D(PEKTUBHBIE OYPOBBIE PACTBOPHI «BenKep

Xb103 dpninHr Oraionic» Ha BOgHOM ocHOoBe (HPWBM)

UMEIOT XaPAKTEPHUCTUKH, AHAJIOTUYHBIE XaPAKTEPUCTUKAM

PAaCcTBOPOB HA OCHOBE OOPATHBIX IMYJIBCUN. [TOTPEOHOCTE B

3aMEHE 3MYJIbCUOHHBIX OYPOBBLIX PACTBOPOB IKOJIOTUUECKU

6€30MaCHBIMH PACTBOPAMU HA BOJJHOU OCHOBE, OOJI12/IAI0NUMU

AHAJIOTUYHBIMHU SKCILUTYATALUOHHBIMU XaPAKTEPHUCTUKAMU,

OILIYIIAETC BCE OCTPEE U OCTPEE, U YACTO UMEHHO OHA UTPAET

PELIAIONTYIO POJIb IIPH BEIOOPE OYPOBOr'O pacTBOPA. «berkep

XbI03» CTAJIA IIEPBOY CEPBUCHON KOMITAHUEU, HAYABIIEH

UCIOJIb30BAHHME BEICOKOA(D(PEKTUBHBIY OYPOBBIX PACTBOPOB

Ha BOJAHOM ocHOBeE. B Hauasie 90-x r1. XX BeKa OHA Ha4yajia

npuMeHenue cucteMsl AQUA-DRILL, ucnionb3yionien appexr

IIOMYTHEHUS [TTUKOJIEH IIPU ONPEICIEHHON TEMIIEPATYPE, I

06€CIeYCHU S CTAOMIBHOCTH CJIAHIIEBBIX ITIOPO/L.
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