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[o6biva BA3KOM HethTn n GuTymoB B KaHapge

KaHana obnagaeT obLUMpHbIMM 3aracamm BA3KOM HedhTw

1 BUTYMOB. MeCTOPOXKAEHNS HAXOOATCHA B CEBEPHON

YacTy 3anagHo-KaHagckoro ocagoqHoro Gaccerta,
OLIEHMBaEMbIE MEOSTONMHECKME 3arachl KOTOPOrO COCTABNSKOT
1,7 TpnH 6Gappenen 1 pasMeLLIaKOTCA B OCHOBHOM Ha TPEX
MecTopoXxaeHnsx — Atabacka, Kong-Jlenk v IMNMuc-Pueep.

B HacToslee Bpems KaHaoa nobbiBaeT 6onee 1,2 MiH
Gappenen BUTYMOB B AeHb. BbIOoOp TEXHOOMM Mpn X
[006bl4e 0BYCNOBNMBAETCA FNYOUHOM 3aieraHns MECHaHOro
cnos. [Ans 3anexxen He riyoxke 50 M OT MOBEPXHOCTU

3EMIIN UICTIOSIB3YETCA KapbepHbI Crnocob Anst A00bIHm
HethTeHOCHOrO Necka 1 JanbHENLLIEro U3BeHSHNS 3 Hero
OUTYMOB; MW BObLLIEN FYBUHE TPEOYETCA MPUMEHEHME
TEXHONOM A0ObIMN C 0BPabOTKOM Ha MECTE 3aneraHis,
KOTOPbIE CHKAKOT BASKOCTb HE(DTW 1 0BeCrne-mBatoT

€e TEKyHECTb. [laporpaByTaLMoHHbI apeHadk (SAGD)
HaxoAMTCs Ha HaYaIbHOM 3Tare MPOMbILLINIEHHOMO
BHeOpeHust. [Jpyre TexHONommm oodbHm ¢ 06paboTKoM Ha
MeCTe 3a/ieraHus eLLe NPOXOOAT PaHHWIA 3Tar Co3aaHus
OMbITHOrO 0opa3LIA U HAXOASATCA Ha CTaayM NaboPaTOPHbIN
vccneoosaHun. [JobbiHa nopsaaka 60 % outymoB B KaHaae
MPON3BOAMTCSI OTKPbITbIM CMOCOOO0M, XOTsI MO OLEHKaM NLLb
MeHee 10 % KaHaaCKuX 3anacoB OUTYMOB MPUIFOAHBI O/15
pPagpaboTKM B OTKPLITbIX Kapbepax.

3anacbl BA3KoWn HedhTv 1 B1UTyMOB B KaHage Bkto4atoT
NpubM3NTENBLHO 25 MNpa, 6appenel 0bbI4HON HedTH C
MOBBbILLEHHOW BA3KOCTHIO. Bonbluas nx YacTb 3anerasT

B 06LLEM pervoHe JINoNaAMUHCTEP, PacTsHYBLLEMCS MO
CTOPOHaM rpaHu1Lbl Mexxay NpoBUHLMSMM CackadeBaH 1
AnbbepTa. XoTsa 3anachl BA3KOM HEDTU HE3HAYMTESNBHbI MO
CPaBHEHMIO C BUTYMHbBIMM pecypcamm, X A0S COCTaBAET
3HaYMTENBHYHO YacTb HedpTeobbIHN Ha 3anane KaHaap!. B
HacTosLLee Bpems 0obbl4a BA3KOW HedT OLEHMBAETCH Ha
ypoBHe NpnbnmnsmTensHo 500 000 6appenelt B AeHb, NnLb
HEeHaMHOro yCTyrnasi MPOV3BOACTBY OUTYMOB C 0BpaboTKoM
Ha MecTe 3aeraHusl.
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Canadian Heavy 0il and Bitumen Production

Canada’s heavy oil and bitumen resources are extensive.
They are located in the northern portion of the Western
Canadian Sedimentary Basin (WCSB). The WCSB contains
an estimated 1.7 trillion bbl of bitumen in place, primarily in
three deposits — Athabasca, Cold Lake and Peace River.
Canada’s current production of bitumen exceeds 1.2 million
bbl/d. The choice of technology for recovering bitumen is
delineated by the depth of the sand. For deposits less than
50 m from the surface, open pit mining operations are used
to recover the oil sands and then the bitumen is recovered
from the mined sand; for deeper deposits, in situ recovery
technologies that reduce oil viscosity and enable oil to flow
must be used. Steam-assisted gravity drainage (SAGD)

is in an early commercial phase of implementation. Other

in situ recovery technologies are at an early pilot stage or
laboratory stage. Approximately 60% of Canada’s bitumen
production is from surface mining operations, although

it is estimated that less than 10% of Canada’s bitumen
resource is recoverable by surface mining.

Included among Canada’s heavy oil and bitumen
resources is approximately 25 billion bbl of conventional
heavy oil. The majority of this resource lies in the general
Lloydminster region straddling the Saskatchewan-
Alberta border. Although this heavy oil resource

is insignificant compared with Canada’s bitumen
resources, it continues to contribute significantly to
western Canadian heavy oil and bitumen production.
Canada’s current heavy oil production is estimated to
be approximately 500,000 bbl/d, only slightly less than
in situ bitumen production.

A number of methods are used to recover Canada’s

heavy oil, including conventional primary production,

water flooding, unconventional primary production (cold
production) and to a lesser degree, various thermal in

situ recovery technigques similar to those used for deeper
bitumen resources. Cold production is a recovery technique
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PRODUCTION M

[ns nony4enrs BA3KOW HepTK B KaHaae MCnonb3yeTcs
PAO PasNYHbIX CNOCOB0B, BKIIKOHas 00bIHHYIO pa3paboTKy
NepBUYHBIMN MEeTOdaMM, 3aKadky BOAbl B FPYHT,
HeTPaaNLMOHHYIO PaspaboTKy NepBUYHbIMM METOOAMM
(xonogHast 4OBbIHa) U, B MEHbBLLEN CTEMEHM, Pa3NNYHbIE
TEPMUYECKME CMOCOOLI A00bIYM C 06PabOTKOM Ha MECTE

developed for the Lloydminster block in which a substantial
quantity of sand is produced deliberately along with oil,
water and gas. Cold production has become the recovery
technology of choice for most heavy oil fields in the
Lloydminster block, accounting for nearly half of western
Canadian heavy oil production.
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Puc 1: MecTopoxkaeHns BA3KoM HedhTv 1 BUTYMOB Ha 3anae KaHadp!

Fig 1: Western Canadian heavy oil and bitumen resources

3aeraHnsl aHanormyHble crnocobam aobelHm GUTYMOB

¢ 6onbLUen raydurHbl. XonogHast 4obbi4a — Cnocod
pa3pabOoTKK, CO3OaHHbIN AN y4acTka B JInonamMuHcTepe,
MPY KOTOPOM 3HAYUTENBHOE KOMHECTBO Mecka
crneumanbHO N3BMEKaroT BMECTE C HE(DTLIO, BOAOW 1
razom. XonogHas godbiHa ctana nyyvM Bbibopom ans
pa3padoTKM HEDTSAHBIX MECTOPOXAEHNI C Hanbonee
BbICOKOWM BA3KOCTLIO Ha y4acTke B JInonamMuHCTepe,

roe 0oObIBAETCS MOYTY MOMOBKHA BA3KOM HEDTU B
3anagHon KaHage.

BA3Kasa HethTb

[obblHa Bsaskom HethTu Ha 3anage KaHagb! Ha4anach He
nosgHee 1940-x rogos Ha y4acTke B J1nonamMnHCTepe.
[NepBOHa4aIbHO MCMOMB30BASIMCH Pa3pPaboTKM
nepBrYHbIMN MeToAaMn. OHX OCTaOTCH BaXKHOW
dhopmon nonyyHeHns HehTn N3 TOHKMX MAACTOB Necka C
HernyboKMM 3aneraHneM B PervioHe, KoTopble Hanbonee
XapakTepHb! 4151 MECTOPOXXAEHWIA BA3KON HEDTU B
3anagHo-kaHagckoM 0caoyHOM BaccerHe. 3akadka
BOAb! B MPYHT — €L1e OAVH TPaOULIMOHHbBIA Cnocob
006b14M, KOTOPbIN MPOAO/KAET YCMELLHO MPUMEHSTHCA
ONst NOSyYeHNst BA3KOM HedhTu Ha 3anade KaHadbl.
HeTpaamumoHHbIi cnocob paspaboTky NEPBUHHBIMMA
MEeTOAaMU, BKIIKOHAKOLLMIA MNOMyTHOE MOJTyYeHne Necka,
ObIn pa3paboTaH Ha ydHacTke B JInomaMnHCTepE B

www.rogtecmagazine.com

Heavy 0il

Production of heavy oil in western Canada dates back

to at least the 1940s in the Lloydminster block. Initially,
primary production methods were used. Primary
production continues to be an important form of recovery
for the shallow, thin regional sands that predominantly
characterize the heavy oil resource in the WCSB. Water
flooding is another conventional recovery technology

that continues to be employed successfully for heavy oil
production in western Canada. An unconventional form

of primary production, involving the co-production of
sand, has been developed in the Lloydminster block as

a commercial recovery technology. Over the past fifteen
years this technology, known locally as cold production,
has emerged as the dominant heavy oil production method
in the WCSB. Thermal recovery technologies have been
tested to a limited extent in some of the thicker channel
sands that are interspersed among the thin regional sands.
These technologies include steam flooding and CSS,

in situ combustion, and SAGD. While a combination of
steam flooding and gravity drainage has proved successful
in some locations (e.g. Pikes Peak), and SAGD has

been operated successfully in others, thermal recovery
methods remain only of marginal importance for the heavy
oil resources in the WCSB due to the relative scarcity of
sufficiently thick sands in which to employ them.

ROGTEC | 69



B [JOBbIHA

Ka4eCTBE TEXHOMNOMM MPOMBILLNEHHOM A0DbIHM. 3a
rocnegHvie NATHaAUAaTb NET 3Ta TeXHOMNOIVIS, SIOKaslbHO
M3BECTHAA Kak X0onoaHas oobblva, ctana npeobnagaroLym
CnocoboM U3BMeHeHNsA BA3KON HETV B 3anagHo-
KaHaOCKOM 0cafo4YHOM baccenHe. TepMuyeckmne cnocobbl
[00b14M UCTLITEIBASICL B OrPaHNYeHHON CTemneHm

Ha HEKOTOPbIX 3anexax PYCnoBoro rnecka 60sbLUEN
TONLLMHBI, KOTOPbIE BKPanieHbl B TOHKME necHaHble
MNacTbl, BCTPEYAOLLMECS B PEMMOHE. ST CNOcobbI
BKJTOHAIOT 3aKaqky napa B rpyHT W BHYTPUNNaCTOBOE
ropeHue, a Takxe NnaporpaBUTaALVIOHHbBIN OPEHaXK.

Torga Kak KOMBMHMPOBAHHBIM COCOD C MPUMEHEHMEM
3aKaYKu napa B rpyHT 1 rpaBUTaLMOHHOIO ApeHadka
oKazarncst ycrellHbIM B HEKOTOPbIX MecTax (Hanpumep,
[Narkc-IvK), a naporpaBUTaLMOHHBIV OPEHEK C YCMEXOM
SKCMIyaTMPOBasCst Ha OpYrX 06bekTax, TepMUYecKme
CNOCOObl COXPaHSAKOT NMLLbL BTOPOCTENEHHOE 3HaYeHne s
MECTOPOXAEHWN BA3KOW HEPTM B 3anagHO-KaHaACKOM
0cago4HoOM baccerHe, YTO OO BACHAETCA OTHOCUTENBHO
HU3KOW PacrpOCTPaHEHHOCTLIO NACTOB Necka ¢
[OCTaTOYHOM TOMLLMHOMN.

[o nosiBneHust cnocoba xonoaHon 0odelkHm B 1990-

X rogax, MeTof, NepBNYHON Pa3paboTKM ABISANCA
npeobnagatoLLEn TEXHONOIVEN MOMyYeHNst BA3KON HedhTU
B 3anagHon YacTtn KaHaapl. B cBoeM TpaanumoHHOM BUAE,
OH ObIN peannM3oBaH MpW MOMOLLY BEPTUKaASTbHBIX CKBaXKIH
1 LUTAHIOBbIX HACOCOB. JebUT He T OBbIMHO CHIKAIICS

B AvanasoHe 1—5 m3/0eHb, Mpu 3TOM KO3 MULIMEHTbI
OoTAa4m 06bIKHOBEHHO HaxoOMANCh B nMpedenax

3—5% OT nepBOHaYabHbIX FEONOMMHYECKIX 3anacos;
HN3KKE SKCnSyaTalMOHHbIE N3OEPXKM NO3BONAIN
obecneynTb KOMMEPHECKYIO PEHTAabENbHOCTb [06bIYN.
TpagnumoHHas nepBuYHas pa3paboTka NpoJomKaeT
MCMNOSb30BaTbCA Ha yYacTke B JINonaMuHCTEpE B
OCHOBHOM Ha TOHKMX MiacTax necka, rae AobbiHa necka
CcYUTaETCH 3aTPYAHEHHOW, U Ha CTapbIX CKBaXKUHaxX C
NPUMEHEHNEM XONTOAHOro cnocoba, rae Necok BosbLue
He nosy4yator.

["OpU30OHTasbHbIE CKBaXKMHBbI 00ECne1NBatOT BOSMOXHOCTb
MPUMEHEHWSA allbTEPHATVBHOMO CNocoba Npy NeEPBUYHOM
pa3paboTke. [aHHasd TEXHONOMS YCrewHO BHeapeHa

Ha 3anage KaHagpl Ha meckax, KOTopble PeaKO CO3aaroT
npobaeMbl Mpu X caepkmBanHnn. OBbIMHO Takme

MECKN CNEXMBAOTCA ¢1abo nnv ToNbKo MecTtamu. g
OOCTVDKEHWST AOCTATOYHbIX TEMMOB MPOMbILLIEHHOM
006bI4M, OHEBMAHO, TPEDYETCA OTHOCUTENBHO

H3Kas BASKOCTb HedhTU (< 5 000 MIa-C BA3KOCTU
[JerasnpoBaHHOM HEPTU MpK TeMnepaType HeTEHOCHOTO
nnacTa). [MpUMeHeHNEe ropU30HTaSTBHBIX CKBEXKMH Ha
PbIX/TbIX MECKaX ycriexa He MPUHECTIO, YTO OOBSCHAETCA
CINOXKHOCTSAMW CAOEPXKMBAHWA necka. [ 1epCreKTVBHbIN
MOAXOA, K PELLEHWIO 3TOM MPOGEMBI, KOTOPbIA N3yHasICs B
NabopaTopHbIX YCNOBUSIX (B UCCNIEAOBATENIECKOM COBETE
MPOBUHLMN AnbbepTa), OOMKEH MO3BOSINTL U3BMEKATH JNLLIb
OTHOCUTESNBHO Masible OOBbEMBI MECKA 13 FOPU30HTAITbHbBIX
CKB&XKVH MPW KOHTPOIMPYEMOM MPOLIECCE.
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Until the emergence of cold production in the 1990s,
primary production was the dominant heavy oil recovery
technology in western Canada. In its conventional form, it
was implemented with vertical wells and rod pumps. Ol
production rates typically fell in the range 1 — 5 m3/d, with
recovery factors typically in the range of 3-5% OQOIP; low
operating costs allowed the production rates to be viable
commercially. Conventional primary production continues
to be practised in the Lloydminster block, mainly in thin
sands in which the initiation of sand production is known to
be difficult or in mature cold production wells where sand
production has ceased.

Horizontal wells offer an alternative technology for
performing primary production. This technology has been
implemented successfully in western Canada in sands that
tend not to present sand control issues. Generally, these
sands are weakly or patchily consolidated. A relatively low
oil viscosity (< 5,000 mPa-s dead oil viscosity at reservoir
temperature) appears to be required to obtain adequate
commercial oil production rates. Horizontal wells have not
been successful in unconsolidated sands, on account

of problems with sand control. A potential approach

for addressing this issue that has been explored in a
laboratory setting (at the Alberta Research Council) would
allow relatively low volumes of sand to be produced from
horizontal wells in a managed process.

Cold Production
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Puc 2: Metopn xonoaHon fobbiHm

Fig 2: Cold production process

Cold production is an unconventional primary recovery
process in which sand is produced deliberately along

with oil, water and gas. It is implemented in vertical,

slant, or deviated wells with a progressive cavity (PC)
pump. Production rates are improved substantially over
conventional primary production, by as much as a factor of
ten. Recovery factors tend to be higher as well, typically in
the range of 8-15% OOIP. Cold production has become the
recovery technology of choice for most heavy oil fields in
the Lloydminster block. It currently accounts for nearly half
of western Canadian heavy oil production, at approximately
230,000 bbl/d.

There is considerable evidence to indicate that sand
production causes long channels of increased permeability
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Fig 3: Field oil production rates (with and without sand production)

XonopaHaAa Ao6biua

XonogHasa aobblHa NPeacTaBnseT cobor HETPaAOULIMOHHDBIN
CNocob NEPBUHHOM AODbLIHM, NPV KOTOPOM NECOK
cneunanbHO N3BAEKAKOT BMECTE C HETLIO, BOAOW U
rasdoM. OH peanmsyeTcs B BEPTUKASbHbBIX, HAKNOHHbIX M
HaKMOHHO-HaNPAaBNEHHBIX CKBaXKMHAX C MPUMEHEHNEM
BMHTOBOIO HACOCa KaBUTALMOHHOIO Tuna. Temn

000bI4N CYLIECTBEHHO YNYYLLIAETCS MO CPABHEHMIO C
TPaaNLMOHHBIM CNOCOBOM MNEPBUMHHOM pPa3paboTKy He
MEHee YeM Ha NopsaoK. KoahduLMeHTb OTOaqM Takke
3a4acTyto BbiLLE, 06bIMHO B AnanasoHe 8—15 % o1
nepBOHaYabHbIX FEONOMMHECKNX 3anacoB. X0NoaHas
0obbiHa cTana ny4lmM Bel6OpoM OJ15 paspaboTku
HeTAHbIX MECTOPOXAEHWA C HAMDONEE BbICOKON
BSASKOCTbLIO Ha ydacTke B JlnonammHcTepe. C ee NOMOLLBHO
006bIBAETCS MOYTU MOMNOBKHA BA3KOW HEDTU B 3arnagHom
KaHage — nopsaka 230 000 6appeneit B AeHb.

CyLLecTBYET 60/bLLIOE KONMHECTBO AaHHbIX,
YKa3bIBaKOLLMX Ha TO, YTO Npu J06blHe necka obpasyroTca
OJIHHbIE KaHambl C YBENYEHHOW MPOHNLIAEMOCTHIO
(«4EPBOTO4MHDI»), KOTOPbLIE Pa3PaCTAOTCS N3 CKBaXKMHDI
BHYTPb HE(DTEHOCHOrO NfacTa Ha paccTosiHsA OT 200 M
6onee. OCHOBHbIM CBOWNCTBOM JAHHOMO criocoba sBnsieTcs
06pas3oBaHME 1 3aKaqMBaHNE B HEPBOTOUMHbI BCMEHEHHOM
HedOTW, MO MepPE TOro Kak OHM Pa3pacTaroTCAa BHYTPb
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(wormholes) to grow out from the well into the reservoir,

for distances of 200 m or more. A central feature of

the process is the formation and flow of foamy oil into
wormholes, as they grow into the reservoir. The wormholes
provide improved access to the reservoir. Among the
advantages of cold production is its success in very thin
sands, for zones with a net pay as low as 2m.

The development of cold production as a successful
commercial heavy oil recovery technology in the WCSB has
been field-driven from the outset. Field experience has lead
to an optimal operating strategy for a wide variety of field
conditions: a fairly rapid initial draw down (over a period of
several weeks to a few months) followed by maintenance of
very low bottom hole pressures (preferably less than 5 joints
of fluid).

Since the cold production process depends on the
continuous transport of sand along the entire length of a
wormhole, from its tip to the well bore, it should not be
surprising that cold production wells are not long-lived.
Some last for 8-10 years or more, but many do not live
nearly that long. The principal cause of failure is watering
out (very high water cut) generated by water influx. Once
water has infiltrated a wormhole network, it can be
transported rapidly to the associated well and subsequently

www.rogtecmagazine.com
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HehTEHOCHOro MnacTa. «4epBOTOHMHbI» O6EeCNeYNBaOT
YAYHLLIEHHBIN AOCTYN K NnacTy. K unciy npenmyLLecTs
XONOAHOW A06bI4N OTHOCUTCS 1 YCNeX 3TOro crnocoba npu
MCMOJIb30BaHWUM Ha O4YEHb TOHKNX NecHaHbIX NiacTax, B
30Hax C 3PHEKTUBHOM MOLLIHOCTBIO MacTa BCEro 2 M.

Co3zpnaHre cnocoba XxonogHom oodbHm ang
MPOMBILLIIEHHOIO MOSyHEHNS BA3KOM HehT B 3anagHo-
KaHagckom ocagoyHoOM bacceliHe ¢ caMoro Havasna Mmesno
MOOAEPKKY MPOMbICIOBUKOB. [TPaKTUHECKWIA OMbIT MPUBES
K MOSIBIEHNIO OMTUMaSTbHbIX MPVHLMIMOB 3KCMTyaTaLum,
MCMOJIb3YEMbIX B CaMbiX Pa3dHO0Opa3HbIX MOMEBbIX
YCNOBUSIX: AOBOJIBHO BbICTPOE MepBOHAYaTbHOE CHDKEHE
OaBneHNs B MacTe (3a NepUOL, OT HECKOSIbKMX HEAENb

[0 HECKOJIbKMX MECSLIEB), MOCNE KOTOPOrO COXPaHAETCA
O4eHb HN3KOE AaBNeHre B MPU3aboiHOM MPOCTPaHCTBE
(MpeanoYTUTENBHO MEeHee 5 CNOEB XXMOKOCTW).

MockonbKy cnocob xonoaHoM [o0bIHN 3aBUCUT

OT HEeMPEPbIBHOWM Modaym necka rno BCen anmMHe
«4ePBOTO4UHbI», OT €8 Kpasi 40 CTBOJ1Aa CKBEDKMHbI,
HeyOVBUTENBHO, YTO SKCMyaTaunsa CKBaXKMH C
MPVYMEHEHVEM XOI0OHOIO crocoba He OJIMTCS JONrO.
HekoTopble CKBaXKMHbI SKCTTYaTURYKOTCS B TEHEHWE
8—10 neT 1 6onee, XOTA MHOMME MPUXOQUTCA OCTaBNATb
00 310ro cpoka. OCHOBHOWM MPUHMHON HEBOSMOXXHOCTU
OanbHelLen padboTbl ABNSETCS 0OBOAHEHNE (O4EHb
BbICOKOE COAEP KaHve BOAbl) 13-3a NonafaHns Bop!
BHYTPb nfacTa. ocne Toro, kak Boda MPOCOYUTCH B CETb
«4EPBOTO4MH», OHA MOXXET BbICTPO PACMPOCTPAaHUTLCA

B CBSA3AHHYIO C HUMU CKBEXXMHY 11 3aTeM B Apyrve
COCeOHNE CKBaXKMHbI C 0OLLIMM Co0bLLIeHNEM. BTopas
npUHMHa HEBO3MOXKHOCTI SKCMJTyaTaumin 3aKkIko4aeTcs

B OTCYTCTBUM MPUTOKA XXMAKOCTM, HacTo MO MpuHiHe
3aKynopviBaH1st BOIM3M OT CKBEXKMHBI N Jariblie B CETU
«4ePBOTOHUH» U (M) HEAOCTATOYHOCTI BbITECHEHNS.
MpogomkaroTcsa paboTbl MO pa3paboTke TEXHOMOTN,
HanpaBeHHbIX Ha BOCCTAHOBIEHNE SKCMTyaTaLOHHOM
NPUrOAHOCTU U UHTEHCUMKALMIO [OOBIMN N3 CKBaXKIH

C MPVYMEHEHMEM XOSIOOHOMO Cnocoba, XOTs yCreLlHble
pe3ynsTaTbl 40 CUX NMOP BbIIN HEMHOTOYNCIEHHDI.

MeayHapoaHoe npu3HaHue XoNoAHoI A06bIYK

XoTs cnocob X0N0AHOM A00bIHM 1 YyTBEPOMICA KaK
yCreLUHas NPOMbILLMEHHAsS! TEXHONOMUS ANS N3BAEYEHWS
BA3KOW HeDTY Ha 3anaae KaHadbl, MOsiBUNCS OH B APYroM
MecTe. LleneHanpaeneHHast 1 UHTEHCKBHASA 006bIHa
necka OCYLLECTBANACh HA HEPTEHOCHbIX NacTax B
KanndopHum (Hanpumep, Minayai, CaHceT, Koluaumn
KaHbOH) eLLle A0 NepBon MMPOBON BOWMHbI. MOLLHOCTb
nMNacToB B LIENoM 6bina ropasno 6osbLue, Yem B KaHage,
B avanasoHe 30—100 M. [daxke B OTCYTCTBME TEXHOIOTUN
BMHTOBbIX HACOCOB KaBUTALMOHHOIO TUMa, OTAENbHbIE
CKBaXXVHbI BblAaBaNIM HECKOMBKO ThICAY KYOU4ECKIMX
METPOB Mecka B TeyeHne 40-NeTHEro cpoka Criy»xobi.
[MponssoanTENM BO BCEM MUPE, B YbW aKTVBbl BXOOAT
TOHKME HEPTEHOCHbBIE MNACTbl C BbICOKOW BASKOCTHIO
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PUC 4: (Beepxy) JTaGopaTopHbIn 06paseL], BCrieHeHHOM
Hedd TV NPy atMOCdEPHbIX YCoBUSX (BHM3Y)
JlabopatopHas necyaHast npobka, coaep <alliast
BbICOKOMPOHMLIGEMbIN KaHas1, CPOPMUPOBAaHHBIN B XOLE
SKCMEPVMEHTANTBHOM J06ObIYM Mecka

Fig 4: (Top) Laboratory sample of foamy oil at
atmospheric conditions (Bottom) Laboratory sand pack
containing a high permeability channel generated in a
sand production experiment

to interconnected offset wells. A secondary cause of
failure is lack of inflow, likely caused by a blockage near
the well or farther out in the wormhole network and/or
by a lack of drive. Efforts are continuing to develop
technologies for the remediation and stimulation of cold
production wells, but successful results have been few
and far between.

International Adoption of Gold Production

Although cold production was established as a
successful commercial technology for heavy oil recovery
in western Canada, it did not start there. Deliberate and
aggressive sand production was practised in California
heavy oil reservoirs (e.g. Midway, Sunset, Cat Canyon)
prior to the First World War. Pays were generally much
thicker than in Canadian reservairs, in the 30-100 m
range. Even without PC pump technology, individual
wells reportedly produced several thousand cubic metres
of sand over a 40-year life.

Producers whose assets include thin heavy oil reservoirs
elsewhere in the world are viewing the success of cold
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Fig 5: Estimated depletion footprints for a group of cold production wells

Hed T, C HTEPEeCOM CneasaT 3a ycrexamm Ao0bIHm
XOnoAHbIM crocobom B 3anagHo-KaHaackoM 0CagoHHOM
bacceliHe. Kntoyesble NapamMmeTpbl HeTEHOCHOMo

CNosi, KOTopble, Mo BCEN BUAUMOCTU, HEOOXOAMMbI ANS
YCMELUHOMO MPUMEHEHWS TEXHOMOTN XONOAHOM A06bIHM
Ha HedbTEHOCHbIX NiacTax B 3anaaHorn Yact KaHaapl,
BKJTIOHAIOT CneaytoLLee: HECNEXaBLUNECS, YACTbIE MECKM
(C 04eHb HU3KM cofieprXKaHEM MEeNKKX PpaKLmi);
MUHUMASTbHAsA BA3KOCTb HEPTU; MOABMKHOCTb HEDTU; U
MUHUMASTbHOE HadallbHOE ra3ocoeprkaHne HedTn. Takune
YCIOBUSI MOXHO BCTPETUTL Ha HEPTSHBIX NacTax 3a
npenenamy KaHaap! (Hanpumep, Ha Ansicke, B AnbaHuu,
KanndopHum, Konymbumn, KasaxctaHe, KyseinTe,

OwmaHe, Poccum, BeHecyane). B HacToslLLee Bpemst

JINLLBb Ha HEKOTOPbIX U3 HX BEAETCH MPOMbILLIEHHAS
3aKCNyaTaums ¢ NPUMEHEHEM XO10aHOM A00bIMN. HTOObI
YCKOPUTb OTOOP MEPCMNEKTUBHBIX HETEHOCHBIX PaioHOB
B Pa3HbIX CTPaHax C LeNbo MPUMEHEHNS XONOAHOM
000bl4M, BOBMOXHO NOTPEBYETCS BbIMOHEHWE TEXHNKO-
3KOHOMMHYECKOrO 060CHOBaHUS MPUMEHEHWS METOdA

B K&>KAOM MHAVBUAYaSIbHOM Clydae B COMETAHUN C
MONEBLIMUN UCTIbITAHUSIMU.
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production in the WCSB with interest. The key reservoir
conditions that appear to be necessary for the cold
production process to succeed in western Canadian
reservoirs include: unconsolidated, clean sands (very low
fines content); a minimum oil viscosity; mobile oil; and,
a minimum initial gas-oil ratio (GOR). These conditions
may also be found in reservoirs outside of Canada (e.g.
in Alaska, Albania, California, Colombia, Kazakhstan,
Kuwait, Oman, Russia, Venezuela). Currently, few

of these reservoirs are being exploited commercially
through cold production. In order to accelerate the
screening of prospective international reservoirs for cold
production, a technical examination of the feasibility of
the process would likely need to be undertaken on a
case-by-case basis, in combination with field trials.
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