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Xoce AnbBapec 1 Pon Koarc
Kanaackue 3anacbl TAXENOW HediTn
BanaHcoBble 3anace! Tshkenon HedhTn 3anagHo-
KaHaackoro ocagoYHoro 6acceiHa CcocTaBnsoT He
mMenee 30 mnppa. 6appenen. MNpubnnanTensHo ABe
TPETU yKasaHHbIX 3anacos, unu 19 mnpa. bappenen,
HaXOOMTCS B NNnacTax-KonnekTopax TaKenom HedhTu
B pavioHe r. JlnonamuHcTep. Taknum 0bpas3om, aaHHoe
MECTOPOXXAEHWE Ha rpaHuMLLEe NPOBMHUMA AnbbepTa
n CackadeBaH UMEeT CTpaTernieckn BaxxHoe
3HaYeHne ONnst aHepreTkn KaHaabl, MocKobKy 06bem
006bIBaeMo Tskenol HedbTu cocTaBngeT nodt 20%
OT Bcero obbema KaHaackom HedhtegobblHu.

XapakTepHo 0COBEHHOCTBIO HE(TEHOCHbIX NNAcTOB
MECTOPOXAEeHNS JTNONOMUHCTEP MOXHO CUATaTb TO, YTO
OHW NpeacTaBnstoT COBOM TOHKO- 1 MENTIKO3EPHUCTbIE
HEeyNNOTHEHHbIE NecYaHble FOPU30HTbI U3 JOCTATO4YHO
4YMCTOrO KBapLia, MOPUCTOCTb KOTOPbIX COCTaBNseT 29-
35%. TemnepaTypa B Takux nnacrax, 3aneratoLmx Ha
rnybuHax He 6onee 500-600 M, He npeBbiwaeT 22 °C,

a BemymHa Ux NpoHnLaemMocTu BapbupyeTcst oT 100 oo
5000 M. MNnoTtHoCcTb HedhTK cocTaBnseT 13-17 °AHN,
npw 3TOM BS3KOCTb AerasvpoBaHHOM HETU MOXXET
ObITb goxoanTb Ao 40 000 Mlla-c. Kpome Toro, oKoso
80% 6anaHcoBbIX 3arnacoB HeddTN COCPEeAOTO4EHO

B mjiactax TOMNLLMHOM MeHee 5 M, 4TO co3paeT
[onofHUTENbHbIE NPOBGEMbI MPY OCYLLECTBNEHUM
HedbTego0bI4M.

Pa3pa6oTKa nepsuYHbIMN METOAaMM

PaspaboTtka MecTopoxxaeHusi JTnongMmHcTep
NepBUYHBLIMN METOAAMU, Kak CTaHOapTHbIMU, Tak U
HecTaHOapPTHbIMM (XonoaHast 4oOblHa Tshkenom HedTu
BMecTe ¢ neckomM, CHOPS), BegeTtcs y»xe okono 60
NeT, NpY 3TOM AaHHas TEXHOMOMS UCMONb3yeTcs
OOMBLUNHCTBOM KaHaACKMX KOMMaHWM, 3aHNMatOLLIMXCS
000bI4en Tshxenon HedTn. KoadduLmMeHT 13BneveHns
HedbTn cocTaBnsaeT nopsiaka 8 - 15% HavanbHbIX
fanaHcoBbIxX 3anacos. [Mpy XxonoaHoM AobblHe yCrneLHo
NCMONb3yeTCs Cneynann3npoBaHHOe HAaCOCHOe
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TEXHOJIOM MM UMKNWUYECKOKN 3AKRYKK
PACTBOPUTENA [NIA N3BJIEYEHUA
TAXEJION HEDTU

HEAVY OIL RECOVERY:
CYCLIC SOLVENT INJECTION

Jose Alvarez and Roy Coates
Canadian Heavy 0il Resources
The Western Canadian Sedimentary Basin (WCSB)
contains as much as 30 billion barrels of heavy oil in
place (OIP). Approximately two thirds of these resources,
19 billion barrels, are located in the heavy oil reservoirs
of the Lloydminster area. Therefore, the Lloydminster
area, located on the Alberta-Saskatchewan border, has a
strategic importance for the energy sector in Canada as
heavy oil production accounts for almost 20% of the total
Canadian oil production.

The Lloydminster reservoirs are characterized by
being very fine to fine grained relatively clean quartz
unconsolidated sand bodies with porosities ranging
from 29 to 35%. These relatively shallow reservoirs,
500 to 600 m deep, have temperatures around 22°C
and permeability values varying from 100 to 5,000
md. The oil gravity ranges from 13 to 17 °API and
dead oil viscosities can be as high as 40,000 mPas.
Additionally, around 80% of the OIP is found in
formations that are less than 5 m thick, which leads to
additional exploitation challenges.

Primary Production

Primary production, conventional or unconventional
(cold heavy oil production with sand, CHOPS), in the
Lloydminster area has been under way for about 60
years and is the technology applied by most of the
Canadian heavy oil producers. Recovery factors are

in the order of 8 to 15% OOIP. Cold Production takes
the advantage of specialized pumping equipment, e.g.
progressive cavity (PC) pumps, in order to deliberately
produce sand along with the reservoir fluids. The
production of sand creates long channels or wormholes
with high permeability. Evidence suggests that

some wormholes may grow as far as 200m from the
production well. The combination of foamy oil behavior
and the high permeability channels accounts for the high
recovery factors and high production rates encountered
in most of the Lloydminster’s reservoirs.
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obopyaoBaHve (HanpuMep, YCTaHOBKN BUHTOBbIX
HACOCOB), C MOMOLLbIO KOTOPOr0O MPOU3BOANTCS OTKavKa
crneumansHoO Co30aHHOM CMecKu MnacToBoro donaa

1 necka. [Jobblva necka NpUBOAUT K BOZHUKHOBEHIO
OJIMHHBIX KaHaoB, UK «4epBOTOUMH», 06nafatoLLmX
BbICOKOW MPOHULAEMOCTBIO. OMbIT MOKa3bIBAET, YTO
HEKOTOPbIE KaHasbl MOMYT OTXOAUTb B CTOPOHbI OT
9KCMNyaTaLMOHHOM CKBaXKMHbI Ha pacCTosiHve A0 200 M.
CoyeTaHne NEeHUCTOCTU HEDTU C BbICOKOMPOHMLAEMbIMM
KaHanamu obycnaBMBaET BbICOKNE KOI(PDULIMEHTI
N3BfEYEHNS U BbICOKME O0ebUTbI, HabntogaemMble y
O0NbLUIMHCTBA HEITEHOCHBIX N1ACTOB MECTOPOX/AEHNS
JnongmMuHceTep.

HecMoTpst Ha KOMMEPHECKUI yCriex TEXHOIOMI
XOJIOOHOW A06bI4K, CYLLECTBYET P, MPU3HAKOB, Mo
KOTOPbIM MOXHO CYAUTb O BEPOSTHOM [OCTMKEHUN
npeaena ee BO3MOXXHOCTEN. [0 MMEIOLLIMMCSA OLEHKaM,
0b6beM A0DObIBAEMON B HACTOSILLIEE BPEMST HEITU
cocTaBngeT 36 500 m3/cyT (230 000 6app./cyT), Npu
3TOM COrflacHO MPOrHo3am B CReaytoLLEM AeCATUNETUM
NPOU3ONAET CHKEHWE [0ObIBAEMbIX 06 BEMOB Ha
50%. MpUHNHOM Takoro CHUXKEHMST OObIHYN ABNSIOTCA
cnenyrolme hakTopbl:

» OTCYTCTBME HOBbIX MECTOPOXXAEHNI, MPUrOOHbIX
ONst paspaboTKM C NPUMEHEHNEM METOAMKM
XONOAHOM 00bI4NK;

» 0OBOOHEHWNE CKBaXKMH 3a CHET npuTOKa BOAbI MO
CEeTN KaHasloB,

» CHVDKEHME NNacToBOro AaBfeHus 1 SHeprv nnacTos;
»  HU3KNIA NPUTOK >XXKNOKOCTU 1 BbICOKUIA Fa30BbIn (haKkTop;

» HEBO3MOXXHOCTb 3KCIJlyaTaummn CKBaXK1H fOSblle 7-8
NIET B CUNY BbiLLEYKA3aHHbIX MPUYMH.

m CenapauyoHHbIe 1
. MPOU3BOACTBEHHbBIE COOPY>KEHNS

CeTb
KaHanos

@ [locTaBka v XpaHeHie pacTBOpyTEst
m HedbrsiHbie pesepsyapb!
'E‘ CyLLecTyIOLLas CKBaXKIHA, SKCMyaT pyemast
METOZIOM XONOAHON A0BbIHM
30Ha VCTIONb30BaHNS TEXHOMOTAM,

npepnaraeMoin BMECTO XONOAHON
[06bI4M HethTn

ALBERTA ot
A SF

T

Cxematunyeckoe n3obpadkeHve nnacra nocne
MNPVMEHEHNS TEXHOMOMMM XONOAHOM A00bIHN TSHXKENOoM
HedT BMECTE C MECKOM
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In spite of the commercial success of cold production,
there are several indicators that suggest it may be reaching
a plateau. Actual production is estimated to be 36,500
m3/d (230,000 bbl/d) and production forecasts are showing
a 50% decline over the next decade. Several factors are
contributing to this production decline:

» Industry is running out of new sites for cold
production

» Watering out of wells due to water encroachment
through wormhole systems

» Pressure depletion and reduced drive energy
» Low liquid inflow and high producing GOR

» Wells do not last more than 7 to 8 years due to
above reasons

Therefore, the future of these reservoirs depends on the
development of post-cold production technologies to
tackle the remaining 85% to 90% of OOIP.

m Seperation and Production

Facilities Wormhole
() Solvent Delivery & Storage Network
{1} il Tanks —
@: Existing Cold Production Well
(@ pop -

Schematic representation of a reservoir after CHOPS

Post-Cold Production Technologies

Evaluation of follow up processes for mature cold
production reservoirs has been a research topic for

the last 15 years in Western Canada. Thermal and

non thermal processes have been investigated at
laboratory scale using reservoir properties representative of
Lloydminster reservoirs. The aim of the research has been
the development of an economically viable IOR process
which utilizes the existing wells and wormhole networks
to provide access for injection of stimulation fluids into the
formation. The injected fluids reenergize the formation,
supply drive energy and correct mobility imbalances
through viscosity reduction and phase redistribution.

The experiments are performed in a radial drainage
apparatus, representing a segment of the reservoir
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Taknm 0bpasom, NepcrnekTiBa paspadoTkm AaHHbIX
nnacToB B OyayLem onpenenseTcs pas3padboTkomn
TEXHOMOrUM, KOTopble ByayT UCMONb30BaTbLCA NOCe
XONOAHOM 00bI4K, YTOBbI 06EeCNeYnTb BOSMOXXHOCTb
13BneYeHns octatomxcs 85 - 90% HavanbHbIX
BanaHcoBbIX 3anacoB HedTu.

TexHonorum, npeanaraembie BMECTO

XonoaHoi A06b1Yn HediTk

OueHKa NpoLLeccoB NocnenytoLLen 0odblHM Ha CTapbIx
MECTOPOXAEHWSIX, padpabdaTbiBaeMbiX METOAaMM
X0noaHom 0obbiyuM, BOT yXxe B TedeHre 15 neT senseTcs
npeaMeToM UCCNenoBaHui, NPOBOASLLMXCA B 3anaaHoM
Kanage. ViccnegoBaHust MpoUecCoB TEPMUYECKON U
HeTepMMYECKOM A00bIHM NPOBOASATCS B flabopaTopHbIX
YCNOBUSIX, MPU 3TOM B KA4eCTBE UCXOOHbIX AaHHbIX
OblNN B3SATbl KOSINIEKTOPCKME CBOWCTBA MacToB
MecTopoXaeHus JlnongMuHcTep. 3agadein noaobHbIX
1ceneaoBaHUii SBNsSeTCs pa3padoTka 9KOHOMNYECKN
Lienecoobpas3Horo MeToaa yBennieHmnst KoadduumeHTa
n3BnedeHnst Hedb T NpU YCNoBUM UCMNOSb30BaHNS

VKE VIMEIOLLIENCS CETU CKBaXKWNH U KaHaNoB C LIeNbo
OCYLLECTBNEHNS 3aKaqKW B HUX XXUOKOCTEN Ons
BO3ENCTBUA Ha NacTbl. 3aKa4vnBaeMble XXNOKOCTU
obecne4vnBatoT cosgaHne B nnacTtax Tpebyemoro
naBneHusl, nognep)xaHne aHeprm NNacToB, a Takxke
NMO3BONSAIOT CKOPPEKTUPOBATL aAncbanaHc cTeneHm

PaguwanbHoe
ApeHupoBaHue
nnacToBOro
cnionpa B kKaHan

T Cemb
KaHanos

@ CyLLecTBYIOLLIAS CKBXKVIHA, SKCMyaTpyemas
METOLOM XONIOAHOW [O6bIMM

@ XBOCTOBWK CO LenesaHbIMN OTBEPCTUSAMU

@ Kanan

@ JpeHrpyemblii CErMEHT KOHHECKOI (hOpMbl

CerMeHT pesepsyapa, OPeHVPYEMOro Yepes KaHarl
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draining into a 6 cm diameter wormhole located in the
middle of 6 m thick pay zone. The assumption for this
configuration is that once the wormhole is created,

the mechanisms controlling fluid production generally
affect the flow of fluids between the reservoir and the
wormhole, and that this flow is in a radial direction. The
model is 3 m in length, with a 1 cm internal diameter at
the bottom and a 12 cm internal diameter at the top.

" Wormhole
Network

Radial drainage
of reservoir fluids
into wormhole

\

@' Existing cold production

@ Slotter liner

'@ Wormhole

'@ Conical drainage segment

Segment of the reservoir draining into a wormhole

More than 15 experiments were performed in the radial
drainage apparatus evaluating thermal and non-thermal
follow-up processes

Thermal Processes

Economical analysis, based on simulation results,
indicated that cyclic steam stimulation (CSS) has more
potential to be economic in thicker reservoirs, i.e. pay
zones greater than 15 m. This observation is in line with
that reported from field experiences in thin pay zones
of Lloydminster, where high heat losses have produced
uneconomic outcomes. These results rule out thermal
processes for more than 80% of the Lloydminster
reservoirs.

Non-Thermal Processes
In the cyclic solvent injection concept (CSI), a solvent
mixture is injected in the reservoir, followed by a

www.rogtecmagazine.com
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MOABWXKHOCTN (DSIIOUAA 38 CHET CHKEHUSA BA3KOCTU U
nepepacnpeneneHs has.

SKcnepuMeHTbl MPOBOASATCS B arnnapaTte paananbHOro
OPEHNPOBaHNA, UMUTUPYIOLLIEM CEMMEHT MacTa,
OPEHVPYEMOrO Yepes KaHal AMamMeTpoM 6 CM,

KOTOPbIN NPOXOONT Yepes3 HEDTENPOAYKTUBHYO

30HY MOLLHOCTbIO 6 M. [pu Takon KoHUrypaumm
npegnonaraeTcsy, 4TO NpPU HanM4MM 06pa3oBaBLLEroCs
KaHana Ha NoTOoK (hromnaa Mexay HM 1 NNacTtom
HaYMHaKOT NPENMYLLECTBEHHO BO3OENCTBOBATL
MEXaHM3Mbl PEryMPOBaHNA NPOAYKTUBHOCTU, MNPY STOM
nepemelleHne haonaga NPoNcxXoanT B pagnanbHOM
HanpasneHun. [nvHa Mogenu cocTaBnseT 3 M, ee
HVDKHWIM BHYTPEHHWA OMaMEeTP paBHSeTCs 1 CM, BEPXHNN
BHYTPEHHWA gnamMeTp — 12 cMm.

B annapate pagvanbHOro apeHaxka obiio
BbIMOJSIHEHO Donee 15 aKCNepUMEHTOB C LIENbIO
OLIEHKM TEPMUNYECKNX 1 HETEPMUHECKIX MPOLIECCOB
rnocneaytoLlen 0oobi4u.

Tepmuyeckue npoLUeccsbl

AHanus pe3ynbTaTtoB MOAENNPOBaHUS C
3KOHOMUYECKOW TOYKN 3PEHNSA nokasar, YTo
TEXHOMOMSA LMKANYECKOM NapoCTUMyNaLn

aBngeTcd 6onee NPeanoyYTUTENBbHON B NNaHe ee
peHTabenbHOCTU Npu 0obblde He TN M3 Bonee
MOLLIHbIX MNacToB, Hanpumep, U3 HeTENPOOYKTUBHbIX
30H MOLLHOCTbK 6onee 15 m. [JaHHoe HabnogeHue
NOATBEPXXAAETCHA NPaKTUYECKNM OMbITOM pa3paboTKu
MIacToB Masio MOLLIHOCTW Ha MECTOPOXXOEHUM
NnonamuHcTep, Koraa 6bi10 BbIACHEHO, YTO BbICOKME
TennoBble NoTepn obycnaBamBatoT HepeHTabeNbHOCTb

Otan 3. [lo6biua
HarpeTas HedhTb 1 Boga

Jran 1. HarHeTaHue napa
HarHeTarve napa nog,
BbICOK/M [JaB/IEHVIEM B M/1aCT,
pagpabaTtbiBaeMbiii METOAOM
XOMOAHOM A06bIHM

3Jran 2. Nepuop
BblAEPXUBaHNA
Harpes nnacra napom
11 KOHAEHCMPOBaHHOM
soponwater

[Npouecc LUMKINHECKON NapOCTUMYIALAN
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soak period and a
production period,
analogous to the
CSS process. As a
rule of thumb, the
solvent mixtures

to be used in the

CSl process should
be predominantly
gaseous to replace
the voidage

created by primary
production, have
good solubility in oil,
be readily available
and be relatively
inexpensive. With
those requirements in
mind several solvent
mixtures have been
evaluated. These
mixtures consist of
an inexpensive carrier
gas such as methane
or carbon dioxide,
enriched by propane
or butane.

Annapart paguanbHOro
JIPEHNPOBaHNS

Radial drainage apparatus

Stage 1: Steam Injection
Steam is injected at high Heated oil & water are
pressure into cold reservoir pumped to the surface

Cyclic steam stimulation process

The mixtures compositions were selected such that for
the experimental pressure range, they were either in the
gas phase region, close to the dew point or in the two
phase region. Operational conditions, such as number
of cycles, soak time, solvent loading, comingled or slug
injection strategies, are key in this process and should
be evaluated in physical and numerical models before
testing the CSI technology in the field.

Stage 2: Soak Phase
Steam & condensed
water heat reservoir

Stage 3: Production
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npouecca gobbivn. Bee aTn hakTbl CKtoYatoT
MPUMEHEHME TEXHONOMMI HETEA0OLIHM HA OCHOBE
TEPMUHECKMX MPOLIECCOB AN paspaboTkm onee 4em 80%
HeOTAHbIX MNaCTOB MECTOPOXAEHNS J1NONOMUHCTEP.

HeTepmuyeckue npoLUeccsbl
TexHONorns LUMKIMHYECKON 3aKaqKn pacTBOpUTENS
npenycMaTpuBaeT HarHETaHE PacTBOPSIOLLEN CMECU B
nnacT ¢ NOCNEOYOLLMM BbIAEPXMBAHNEM N NEPEXOAOM

K [06blye, Kak 1 B clyydae NpUMEHEHNSA TEXHONOMN
LIMKIMHECKON NapocTUMynsaummn. [NpakTrnka nokasbiBaeT,
YTO 3aKa4MBaeMble B MaCT PAcTBOPSIOLLNE CMECU
OOJKHBI BbITh MPENMYLLIECTBEHHO ra3000pa3HbIMU,
4TOBbI MPOUCXOANIIO 3aMOIHEHNE CBOOBOOHOMO MOPOBOrO
npOoCTpaHCTBa nnacTa,

The figure shown below compares the recovery factor
between methane based mixtures and carbon dioxide
based mixtures with propane. Carbon dioxide based
mixtures have two to three times higher recovery
factors than the ones obtained by methane based
mixtures. Higher oil swelling, higher dissolution and
greater viscosity reduction with carbon dioxide can be
responsible for the higher oil recovery. Additionally,
associated experiments carried out to examine
exsolution behavior of different solvents from heavy
oil, have reported abnormally high supersaturation

of carbon dioxide. This behavior may be the key to
the additional recovery obtained with carbon dioxide
mixtures. Further investigations are ongoing.

O 2- uvkn - 2nd Cycle

W 1- umkn - 1st Cycle

BO3HVKLLErO B pe3yfibTaTe 20
€ro paspaboTKM NEPBUHHbLIMM o 18
MeTogamm. Kpome Toro, 2

[OaHHble pacTBOPSIOLLIME CMECH z 16
OOMKHbI 06nagaTb XOpoLlen 3
PACTBOPUMOCTbIO B HedhTU, a gs
TakKe ObITb 1ErKOAOCTYMHbIMU sz

1 OTHOCUTENBHO HEAOPOMUMM. g g 12
C y4eToM faHHbIX TpeboBaHu o E % ]
ObINN PACCMOTPEHbBI HECKOJIbKO z =0 0
BWAOB PacTBOPUTENEN. I 8
OCHOBY TaKux PaCTBOPSAIOLLIX 3 é_
CMeceit cocTaBnseT 2o 6
HEAoPOroW ra-HocuTesb, B 8
Ka4eCcTBe KOTOPOro 06bI4HO = 4
UCNONb3YeTCA METaH 1nn é
YFNEKUCTbIN ragd, 0b0ralleHHbIN 2
nponaHoM 1N ByTaHOM. o

B

CocTaB pacTBOPSIOLLIMX CMECEN
noadupancsa Taknum ob6pasom,
4TOObI B OKCMNepnMeHTaJ/ibHOM
Ovana3oHe JaBfeHns OHN
npeacTasnsanu 6sl cobown

ras npv Temneparype,

OM3KOM K TOYKE POChI, M AByX(hadHyto cMechk. [epen
OnpPOBOBaHNEM TEXHONOMMN LINKITMYECKOM 3aKaqKiA
[pacTBOPUTESA B MOOMbICIIOBbLIX YCJTOBUAX O4EHb BaXKHO
NMPOn3BECTU OLIEHKY TakX KITKO4EBbIX SKCIrJTyaTtaulIOHHbIX
MapamMETPOB, Kak KOSIMHYECTBO LIMKIIOB, BPEMS
BblOEPXMBaHWA, 3arpy3ka pacTtBOpUTESA, HAarHETaHe
nyTemM HenpepbIBHOIo nogmMeLLBaHnA i nopUmMoHHOE
HarHeTaHne, s 4ero NCroSib3ytoTCA pa3iinyHblie
PUBNHECKIME N YACTIEHHDBIE MOOENN.

Ha npeOctaBneHHOM HKe PUCYHKE CpaBHMBaOTCA
KO3 PULMEHTBI N3BIEYEHNA 014 CllyYaeB, korga
MPUMEHSIOTCH PaCTBOPSAIOLLME CMECH Ha OCHOBE
METaHa, a TaKXXe Ha OCHOBE YIrIeKUCIOoro rasa

¢ nobaeneHvem nponaHa. pn NcnonbL30BaHUm
PaCTBOPAIOLLMX CMECEN Ha OCHOBE YINEKNCIIONO
rasa KoaMUUMEHTbI U3BMIEHEHNS OKa3bIBAIOTCA B
2-3 pasa Bblle aHaIorM4YHbIX NoKasarenemn, MEeoLLIVX
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CO2/C3Hg
72% - 28%

CO2 CH4 / C3Hg
70% - 30%

CHg4 / C3Hsg CHg4 / C3Hg
30% - 70% 80% - 20%

HedTeoTnaqa npu MCronb30BaH pasnnyHbIX PACTBORSAIOLLIMX CMECEN

Qil recovery obtained using different mixtures

CSI Pilot Tests

Husky Inc. is operating the Edam field in the Lloydminster
area. A blend of methane-propane began to be injected
in June 2006. Injection and production were cycled
between two unconsolidated-sands formations. One

of the formations is 7 m thick, containing 12°API oil
with a viscosity of 15,000 mPa.s. The other formation

is thinner, 3.5 m of pay, containing a more viscous oil,
27,000 mPa.s and 11°API. The thicker formation had
average oil recovery during cold production but little
water production. The other formation produced above
average water and oil during the cold production.

The reported information for this pilot indicates that
the results have been encouraging and therefore
the operator will continue evaluating CSI operational
strategies in this field.

www.rogtecmagazine.com



MECTO MPW MCMOSb30BaHUM PaCTBOPSIOLLMX CMEcel Ha
ocHoBe MeTaHa. PocT HedbTeoTaauqm B NepBOM Clyyae
obycnaBnvBaeTcs 6oee 3HaYUTENbHbIM YBENHEHNEM
obbema HedbTW BCNeacTBMe ee 0boralleHnsi ra3om, a
TaK>Xe MoBbILLEHVEM PaCTBOPUMOCTK 1 Bonee 3aMeTHbIM
CHVPKEHMEM BA3KOCTU. Kpome TOoro, CoMnyTCTBYHOLLME
3KCMEPUMEHTbI, MPOBOAVIMbIE C LSS0 N3YHEHS]
XapaKTepUCTUK pacrnana pPasnvyHbIX pacTBOpUTENel B
OTHOLLIEHWM TSPKENOW HEPTN, MoKasav, YTO UMEET MECTO
aHOMaUIbHO BbICOKOE NepeHaChILLEHME YINEKUCTIbIM Fa3oM.
NopobHoe noBedgHVe MOXET 0O bACHUTL HAbItOAaEMbIN
POCT HeddTeoTAa4M NPY UCMONBL30BaHNU PACTBOPSHOLLMX
CMEeCeW Ha OCHOBE YIrIeKUCIIOro rasa.

B HacTosLee BpemM4A npogo/mKaroTcA
JanbHenwmve nccnegoBaHus.

MnnoTHbIE UCNLITAHWUA TEXHONOTUK

III/IKIIIII'IEGKOI7I 3aKavyku pacTBoputena

KomnaHns Husky Inc. 3aHnmMaeTca pa3paboTkom yHacTka
Bpam Ha MeCTOPOXXAEHUM JTNoMaMUHCTEP. 3akadka CMecH
METaHa 1 nponaHa Hadanack B noHe 2006 r. Oba nnacrta
HeYMNIIOTHEHHOro Necka NooYepeaHo NoaBeprannce
npoLenypam HarHeETaHWs 1 n3BneYeHns Hedpt. MoLHOCTb
O[HOro 13 NNacTOB COCTaBNAST 7 M, B HEM COASPXNTCSH
HebTb, obnagatoLLasa NNOTHOCTLIO 12 °AHU 1 BA3SKOCTLIO
15 000 MlMa-c. MoLHOCTb BTOPOro Nacta MeHblLLe

1 COCTaBNseT Bcero 3,5 M. B Hem copepxxuntca bonee
BsA3Kast HepTb (27000 mla-c) nnoTHocTHo 11 °API.

[Mpr MCNONB30BaHUN TEXHONOTMM XONOOHOM A00bLIYM

y 6051ee MOLLHOro NnacTa HabroaaeTCs CPEeaHAs
HebTeoTOa4a NPV ManoM OObEME U3BIEKAEMON
MNacToBOW BOApl, TOrAa Kak rnokasarenm HedhteoTaaqm
Opyroro nnacta 1 06bEMOB NU3BNEKAEMON U3 HEMO
MNacToBOW BOAb! MPEBbLILLIAIOT cpeaHme 3HaqeHns. Vicxoaa
13 COBPaHHON MHOPMAaLIN, MOXXHO CHATATb Pe3ynbTaTbl
MCMbITaHW OBHaAeXMBaOLLIMM, MOSTOMY KOMMaHMS-
onepartop BydeT Npoao/mMKaTk UCCNeaoBaHns Ha NpeameT
NepCcneKTVBHOCTY MPUMEHEHWST TEXHOMOMMN LIVKITNHECKOM
3aKa4ki PacTBOPUTENS Ha AaHHOM MECTOPOXAEHN.

[nA nonyyexnA 6onee nogpobHON MHDOPMaLMK
cnepyeT cBA3aTbCA C aBTOPaMU LaHHOW CTaTbu:
For More Information, Contact:

[-p Xoce AnbBapec

PykoBoautenb HanpaBneHna NpUMeHEHNA

Jose Alvarez, Ph.D, Solvent Strategic Area Leader
Email: Jose.AlvarezMartine@arc.ab.ca

Ten. - Phone: (780) 450-5395

Pon KoaTc, aunnomMmvpoBaHHbIA UHXEHEP

Roy Coates, P. Eng, Reservoir Engineer Manager,
Email: Roy.Coates@arc.ab.ca

Ten. - Phone: (780) 450-5261

www.rogtecmagazine.com

KOMMPECCOP OATYM -
FAPAHTUSA YCTEXA

OTnu4Hble paboymne xapaKTepUCTUKHU U

HapeXHOCTb. Komnpeccopbl Mapku DATUM®
3acny>XeHHO MoMb3YHTCA HEU3MEHHOW MOMYAPHOCTHIO,
OCHOBaHHOW Ha UX OT/IMYHbIX pabo4nX XapaKTepUcTUKax u
MHOrofieTHEM OMbiTe 6€30TKa3HOWN SKCNnyaTaLum.

Komnpeccopbl Mapku DATUM® sanuvaloT Beaylime nosuumm
no nokasatenamM KoadhduumeHTa None3Horo AencTBuA 1
CTEerneHy NoBbILEHUA AABMEHUA HA OAMH KOPMYC CXaTuA.
MopaynbHo-65104HOE UCMONTHEHUE obneryaeT TEXHUYECKOe
ob6cny>XuBaHve 1 NOBbILIAET CTEMNEHb 3KCMyaTaLNOHHON
roTOBHOCTM, 6narofapa Yemy Komnpeccopam Mapku DATUM®
HET paBHbIX cpeay TypHbOKOMMPECCOPOB AnA HepTerasoBom
oTpacnv 1 Apyrux oTpacnen NpoMbILLIEHHOCTH. VX BbICOKME
TEXHUYECKME U IKCTITyaTaLMOHHbIE XapaKTEPUCTUKN —
pe3ynbTaT MOCTOAHHOIO COBEPLUEHCTBOBAHNA NPOAYKLMN
komnaHum Dresser-Rand n TexHn4eckon noanepxku

B TEYEHMe BCEro CpoKa aKcnyaTaumm B CO4ETaHUN C
KpaT4yaimMm B OTpac/vm cpokamm noctaBku. CneunanmcThbl
komnaHun Dresser-Rand Bcerga k Bawwum ycnyram.

XXnem Bac Ha cteHae [Apeccep-PaHA Ha BbicTaBKe
HE®TEIA3 — 2009 B NMaBunboHe Ne2, B 3ane Ne2 ¢ 23 no
26 uoHA 2009 r.

119034 Poccusa, MockBa; CeveHoBckuii nep. 9, odumc 16

Ten.: 7-495-637-75-16. dakc: 7-495-637-45-76

3n. agpec: DR_Moscow @dresser-rand.com
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DRESSER-RAND.

Listening. Innovating. Delivering.




