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Characteristics and SWOT analysis of mid to late stage development of SAGD thermal
recovery in oil sands
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Abstract: Steam assisted gravity drainage (SAGD), as the mainstream technology for commercial development of oil sands,
has been widely applied in the oil sands areas of Alberta, Canada and Fengcheng, Xinjiang, China. At present, most SAGD
projects worldwide have entered the middle and late stages, facing problems such as a significant decrease in oil production
rate, continuous decline in oil to gas ratio, cross well steam flow, and uneven utilization of horizontal sections. Traditional
technologies are difficult to balance development efficiency and low-carbon requirements, and current research lacks a
collaborative framework. In the context of low-carbon strategy, it is urgent to break through the bottleneck of high energy
consumption. In view of this, a three-dimensional research framework is constructed. Firstly, the SAGD development stage is
defined, starting from the middle and later stages with the steam chamber to the top and the oil production rate decreasing by
more than 5%. Combined with the reservoir fluid model, sub stages are subdivided; Secondly, analyze the core development
characteristics, including the "two reductions and one liter" of production, the contradiction between steam chamber and
energy consumption, technology succession and cost pressure; Finally, through SWOT analysis, the strengths, weaknesses,
opportunities, and threats are identified, and based on this, a three in one strategic proposal of "technology upgrade cost
optimization low-carbon transformation" is proposed, aiming to provide support for SAGD's mid to late stage development
and promote the transformation of oil sands development towards efficient, low-carbon, and sustainable development.

Keywords: SAGD mid to late stage; Production decline; Steam channeling; SWOT analysis; Low-carbon transformation

03lF

TERFREEIR “IRRRL, 2Tl BB SRS A
BT, R RBIT R &2 6. B E it
(SAGD ) R imL R RS (B R E F R (0 T it
WL, DR TR R . BRI A
DB AT 50% K EZEA, T ETE T UK P

SAGD FE&530 R P2 Em%ERE 900 S, A= = BrdR L
0.18 ERTT L AR, Rifn, BE&E LIRS, 2ERkE
£ SAGD IiH Bt AR RN B . M7y TR E R EDL
FE, PHEREeE SR & R 30%-50%, BT
EREIERIEIL, SR —PIRIR, BRI
JRMES | Z ERER” . RRimERER T2 IS

89



HMEEARENA 2% 6 #

ISSN: 3060-9461(Print); 3060-9453(Online)

7 MBI R R Y, BRI — R
DL T 35 3 SRR EEK o
1 SAGD AR FHALZMERE

SAGD HAR MR R 2 ITE A ST RNk
JE0h, BEARIHCRERE, Mifo i A 2 0 A S Bl i) T
Ro RIS UATARZSARI A 7 ShAAFIE, SAGD
Gy AR N = B
1.1 EFAME

AR B R, TERIEERIANE . ZB B S
R B, EREEERSEEN, (HAR i mE
T Butler BALZHERIX—I B IS, HERE
PER I, BRSSO E = AR SRR,
WRET . BORR. T ST RERIS ST .
1.2 @Yy BWE

WS ERRMZ TR, EEAACEA R, B
REGHRZA S . ZI BRI BRI (E , iR
K, FIEEEEHETA, & SAGD RIS, B
BIASFAERIA T RFDE , /KRR L, (B2
FIRIA N R
1.3 F (@R MM EL

W& 2R TR R H AN R, ZERETTAR
TR, SEERIBWEZE L, s Az, it
S BEER. X BB T, R R
1%, PEEREAR, FRAE AR, 2B shanan %
MAEKERS LT, RS A,

PRI AN B R A SEEHR 5 )
B AT B. SFEIRIZERREDT REHETRS,
{BEEAD T RAEMRIRES , P sk, WA 4ERs
TEREICE s SIS A R TR, PRI iaEE
SRR, THVSEERER, BuierD,

PLEXS SAGD HG IR BT IR E . (B
FEMEE ARSI B SAGD FFL B E RN, AT HRET
SIFTRIHIE R s, T IR R B i bRl E F R S
B, ¥ SAGD HAHX A =FhEimE:

AR (ZERTAEESS, REALE)  WmEF
FEREERLEEER, KEBERSEEBBERLE
(Kv/Kh) #2011, Ay RTIARE, Tkl ERER
TIRERFFE S O RGR . XK R E &,
EARIERIT A

BHA (RERHAAE) : WEPRERTLE, I
FEANCEHB R EERE, SEERET R

—

-

90

Hts, (ERE4ERFEEAY R . FENEAESIHRAER
IR, MEINEEAER, SN AR

CHX (REEE. KA : WETREREHS
W2, WEAKCEHEZMMIERERE, FEEAEY
FefmEEIR, I ERERRI RS o X2
AR SR R, PR RK, SFamin
2 SAGD #R P EHZLALZTFR
21 FENTEW “WHE—H" $HE

SAGD # AL IEHIG, HIFLshEEI IR
FRFHESF G ZB BN A 2RI,
HIER AT RS as. RN B, ®AEE
B 5REEE . BOREER SRR HI= A5, WL
A TR AT
210 FEHFZN “BE—I AR, TTRAE TGP

HEAFL TG, SAGD HANFEZE L EEH
“WERE—TH” ROHLAREE, RIF=hmER R EORE R
B, DIKF=E/KE B

PRI B R R S R E R R AR
RN L 7508, 4l SAGD BB RIS = —f kT
50%, Mgt AFEEE, FIhEEREREIE RTE 30%~50%, H
FEERRN SR RIS . PSRRI &
5B 24k, Suncor /A Firebag T H H- 4= P 4idm 2
B, PEEAHA B R A DS imE (SOR ) 5
HITE 3.5 DUR, A BE4EF AR AR i . RO Rt
WARS — R HFESY, RS, “PRE—T AR
R A IR RE R AR SiEE M LR E A
gER,

212 RABEA B EREBRET A EE, HEEHREYH
Je ]

HEIF AT, ZBRBENEBESSHEE 2N
M7 JE Hze st , g B AES mik it — Pk 7iX—
FlEo

WMERARY BESRE, S FESENEmAE
EHN, FEEVRAEESEE NN 20%6~30%, XA
RTHFIRZE, WrTges REEfReERE Y, mfEns
K McMurray 2B R A, #5553 TiH PR K AT 5L
SOR 2 LT+, FRAGRERIE Mg, BEIESmEN
SEMAPE 5 EA Bt — ok, A A ZEREIEE &
&, RERKE, RAETRRE, DRERFRT A=
R BHEARERDHAE, RAED MR, mzEAE
WIS e, SEEICRIERTEIL, RBCEIEAZR; C



HMEEAENA 246 8

ISSN: 3060-9461(Print); 3060-9453(Online)

BARE®E. DM, ZERSH S &R
TR, WHRREMERR TRARNY BRI E LS, T
BUKPBAN AR, BRIRBERE, RBCEIEFAERE
LB BRI T IE AT LRI 5T
2 R EHIZI R AREE, 2K IR AR AR A s
55 SRR

213 HARBEH L RAIH ENASH, BN RA K4
75 #)

BEE SAGD JFA#EAHEH], B—Z&/ BRI RIR
MW TI, BRI R RRR LR LR, 5
HEEIRS, BRI B H 2 T

PR AT A AT e v 71V B 5 E AR 4 B A2 D [
PR SAGD G HABUHEEES . AT S ARG X A R
IR & U ESNETE i ash st RRRERISE S 5 - 8
ANED AL BAIEFRR >90% FHHIEERAE 60% LA F, 1L
TR R R B P B & 50 vd RER IS 0.22;
JEEEAEY R BRI R i In A R, 2-3
a NEACEE D FAREEEH 67% 125 100%, #HrsXUnEiiz e
IR EEAETE 20 5. BERETIE 90% . BRITFZAETTZ97255
3.6 % 10"t

BFEE) SAGD (SA-SAGD ) B d 5 AT
R FEFEARTT A EFEZR A E &%
REAR B, fR e RhReR . LR R, ZHE
(DME ) TEARERITER, FIERICESES 19.26%, it
HYTEEERTT 0.027, ISR AR E] 86.6%, BRI
TRkl . HILAET DME SHMES RIFHOMAE
HWARIRIIE R AR K, BENS G 3 R AR I )

Gl €L

3 SAGD #EHEH] SWOT &% B& 53 #7 B Kz
PUE= 20
3.1 SAGD #3&H/5H SWOT &4

SAGD #CRAEHFLENMNS . 5% TSR
(SWOT) B Hranss 1 fror.

M SAGD #RH 5 BIFF & NN SR SHe AR L5
Hi%, H SWOT FHE 2O EHAREHES 7 fERETH
BT, BT AR R BB AR AR R O SN a0 5 428
Hl, ZREEMESHIRELRE . IFREETHEE RS
JE AR R A 2SI ST B n IR B AR, ifo
K727 (40 Suncor /A ] Firebag THH 20 F5LE
HTE I . LR T 17 S8 SAGD A== ) BTl
WAL, ARSI S RSB 3E T L
SRR SEEILA, MIBR T R TF & IS BN O SO
B AR, NESAIRNYEHMESN: SAGD KR
AHEREE RS ER E R S &R SRy X,
ARSI, FI AR co, HERETT; (EEAEY
[ & R — 2O, SECRERAEA A
WERE R, N4l SAGD MrEH Bitsis b e S B
FEEAL, V7 /AR AN TR R R SRR,
L EHISS T E A5
3.2 f B Rz X 32 I

T SWOT 9, 1% SAGD Hh G HIFF 4 il £ iy
FRACETE . T T . BB RS 20 n ],
T “HEART — BUARMAL — RRREEEY” =7 —bp%
RZ, B TREAER, aimfel e s S5 Imse o)
B UNERESD, SRS SR RN E T, B
(RECHEREARATR :

% 1 SAGD #XHFHAF X SWOT SR

(Swengths) | gy et mcimmF B

e BN ESVE e
e LBARAERBUR, FERERS Firebag THiH 20 F1mEL0, 600 43RS 21.5 Tk

2 USSR IR, Tsiis AR B

/ H=gE

B |
(Weaknesses) |2 MEE IS EOTA MR ERTE
33550 / A A EE S SR

LRSS, WRHERE DR (il COMEREEZY 0.8-1.2

4 SAGD [ SOR ik 0.141, A5 HIFR A REDT 30%

LR . R ROR S
DIES 2.CCUS K5 SAGD 454 SRR &

( Opportunities ) |3 E AR RORSEA- ST

4 TR RIS P R

et P IR RO B 5 TR RHLR, RICREET
15% DA ks Griaie IR B ReIR A e

[59) IC / F)
( Threats )

3 B RREIET T K AP

LEPRBN R IR 255 (B5 5,582 60-70 2%

2IMREHCEEIR S (Lnffide 4 80100 o0/ )

EREERAL A X RECR L™, Suncor THETRA 12 {235
J6H TIHEAIE

91



HMEEARENA 2% 6 #

ISSN: 3060-9461(Print); 3060-9453(Online)

3.2 HAIR, RAIRA A E LR AL

E1%F SAGD H G HTE| FRAI o i b . Ryl
(TR, DL S bR . $RTHRIEAB R AR OHER
FoRPE L, —JTTHIESETE B/C 2R Bk — 285738
BEABOK, BESGEmRInAEE R 8 - 3w -
PRI AR R, s T ERAERG . RN E L 2R
(ERSIVER, RS, EARRIBCE A EMIA
50% AR 60% DL b
3.2.2 RAAMAL: EIRRALL Zfe) 2 RARER

RAEE SAGD HHJEH “HIRRERES . ERIBYER W
A, MBEREE R SRS HEE R A R . 1
REREYR, XTSRRI T IRAIR RS s, R M
80%— HEHHA 95%, [FINTINEE xR ml ke B RHE R,
B AR B DE AR, AR AT IRE RERE AR
15%—20%.
323 WA A . MRS AT RE IR VR AE X

ISR HERCE TR, DL “sHE + R AR08
R R —EARESASEESN CO, %
B, BERGHERE (FHESE= 00%) , KaEdE
CO, TEAARBT S G, BlszaEm ., RN
TR, B, TR AR DR 30%—
40%; [FFRPREZ 4 CO, IMNaZRI TERIKEAERL, TERERIE
RS, IR e
4 L5iE

(1) SAGD H g HIDLZ&y IR 2 T H. ™ s 26 Ui
5% ML, IRREXRED AL B, C =XBHREA,
BEE CBME—T FHIE, PRSI, ARG R

92

B, BB R SRR

(2) SWOT SHTE/R, SAGD HS A REIFI . #:
ERES MYy, (HEekE. TAERKEFLHIAE; IMND
GinEEh . ccus FHLE, hEEmIES) . mRBE
RN, NINTT TG TR0 AR

(3) §FXHRA, “BEARFAL - AR — IR
R ERRE AT R BEEEVATINE AFRF RIS R, R IR M
SOR, TRIBERESFARIR 30%—40%, HEZh SAGD H /5 A
AR
S 30k :

(1] /N, B, Bk, Fsimib ot e ik
WS FsEH T, 2022,40(01):149—154.

[2] FRE, XM, SRS, T SAGD JFA R
fEE LA TN ——DUINE AP B X T & e T E
BN YNGETR, 2021,26(01):40—47.

(3] XIHDE, HE, RESE i SAGD FFE R Aihk
RN AR5 SRR ). AEEHRS, 2024,11(01):72-77.

[4] AEZE, sk, RES. AEMS S SAGD 53¢
FEETAC R R FR R AR, FERIRSEL, 2024,31(01):
57-65.

(5] BRZAAH, BC0LAS. B S IR A i SAGD
FELEHZE R, SRR, 2022,29(04):F0003—F0003.

TEZRIN: 5L (1982.09-) , B, Uk, FHEE
Fo, ARE, THRW, PFFT51A0 . JhERIT R S ETTTH Y
TAE, 2011 4 7 HERTHEAHRAY: (B5R) (0% THE
51 2%,



	油砂 SAGD 热采中后期开发特点及其 SWOT 分析

