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Study on upgraded dilation of SAGD reservoirs
with strong heterogeneity and ultra—heavy oil
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Abstract: The ultra—heavy oil reservoirs of Fengcheng Oilfield in Xinjiang are continental braided fluvial facies with strong
heterogeneity. The permeability variation coefficient is 0.7-0.9, and the distribution density of muddy interlayers is 2.4
strips/m. As a result, SAGD well groups have some prominent problems, such as low producing degree of the horizontal sec-
tion and uneven expansion of steam chambers. In virtue of the mechanical properties and the dilation mechanism of reser-
voir rocks, this paper studies the controllable upgraded dilation technology by using large—scale physical simulation and
coupled numerical simulation of rock mechanics under the true triaxial in—situ stress, and specifies the optimal dilation
methods and parameters for breaking the interlayers between injection and production horizontal wells, breaking the inter-
layers above steam injection horizontal wells, and producing multilateral well sections of SAGD reservoir. According to the
results, the oil sands of Well Block A of Fengcheng Oilfield has a strong dilation effect under low confining pressures. A
complex dilation area can be formed under the effect of both constant pressure and stepwise raised pressure , and the maxi-
mum dilation volume is as high as 7%. Under the condition of reasonable dilation parameters, the dilation radius of ultra—
heavy oil reservoirs of Fengcheng Oilfield can reach 10-15 m. Compared with the traditional fast and uniform start—up tech-
nology , the technology for the upgraded dilation of SAGD reservoirs with strong heterogeneity and ultra—heavy oil can real-
ize better reservoir adaptability and significantly increase oil production.

Key words: strong heterogeneity ; ultra=heavy oil reservoir; SAGD ; upgraded dilation of reservoir; physical simulation; cou-

pled numerical simulation of rock mechanics
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Fig.1  Dilation phenomenon of loose rocks caused by
shear stress and pore pressure

WO EZ R, SAGD 2T B H AR TEI /] X
HEVRIKEHIE A 51 0 R B B 1 45 1K, 1 1 R
B Lae . RIS, B BT 28R e S 7 LA
BERT I 20, AL PR i R i o BRI A
20 SAGD H & )2 B E AR A T 5838 1
7 A X5 TR R il T S R A 2 A R B T i
ZEARBREL : DK I3 508 6 i /K Be i 2 18 1%
R 2E 57 QU RIS [ A7 A e T e J2 52 1 4
HE A E M, A A IR SR E S
KOKNTEREERZEBR? OFRAKVFIH Lk
HRZIRITIEZE T EIHIZEREY K9 4568
EE Y ) A WA (5 s AN AL | D T
TR % )2 e 2 R 5 R A A SRR R L
TERRAHZTHRY 205, 2 i )2 TH R 817

E

2 ahJrEgg Koy e

R A JF X 5500 4 A R A b 5 o &
94% FIIMAEPREAZ/INT 300 wm , UKL 22 0] 777 I 75 ¢
gy, LA s ol T A 5 /0 A BRCDR A S R SR A A
G BR BB FIUR R 0 7 A B 5 S FLBR I Sy 28% , F
B8 15 %0 960 mD, V-3 & AR FIEE -y 66% , T (0]
BiER KB BRI 0.65, i I <5 mZS
JEH 2.57%10°~7.47%10* mPa-s(JJE K 50 °C) ., k2
B 1 AR R 310 MPa, JARA LK 0.08, A JEE
BE M 35.39°, N 18 0.94 kPa, VI ik R ECH
2.5%x107/°C.,

VIO FH A - X SR04 0 T 2 = fh
SEH, i SR 4 3 0,2, 3,4 F16 MPa B4 )



-40- moR M R

20214F 11 A

T A it 2 (18] 2a) FRBRY 28 22 (1 2b) Al 1, K
Sl it FET R AR 3ih £ J2= A AR AR R T A5 1R T HoA B
AR B RSSOV, 24 A S TRl O MPa i (AR 72840 g
3K 7%, [R) I 732 T B PR B 2 Jk B ol 1) JE 72

(A HE I R
20
16
£
E 12 F
R )
B — A % # 90 MPa
8r — % JE W2 MPa
— A % H & 93 MPa
4+ — H 3% # 4 MPa
A # H R 96 MPa
1 1 ]
0 5 10 15
1) AR/ %

a7 I FELJE F 10 97 9 97 45 1 2

RN A/ %
o

— f 2% # £ N0 MPa

— H 3% # & N2 MPa

4T —— 4 % JE Jy3 MPa

— 4 % JE Y94 MPa

o 4 % [ Fi 96 MPa
-8 1 1 1
0 10 15

;EH Ii] 52 2%/ %
b—AN [ IR R B AR B 2 il 2k
2 R EAFEERE AR IFEUNL ML
Fig.2  Rock mechanics test curve of core of Well
Block A in Fengcheng Oilfield
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Fig.3  CT images of samples after dilation experiment
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Fig.4 Experimental device of true triaxial model
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Fig.5 Expansion ranges of dilation areas in different stages

IR A I G K (K Se) , A7 K
FEI 2530 B AR AN AR | B TR AR ) 245 W o
BT o S5 RS, B B VROKE I B )2
P XA HE I 10~15 m, SEBL T FEROKFEIE L6k
EP A esE T RO B i E T
55 TAE¥I B R B T 2R EY R H 1
(E5d),
3.2.2 SAGDER Mk EY &=k

P37 TR0 22 00 W KO- 14t )2 LB 9%
25K, BVl 3 2k A ] 7 LBt e g 90 Ak Bt AR X K
SN KT I JE B 2 539 2 0 RCR . SRR K
IR TR B )2 A )2 9 78 X 23 7E SAGD By i
SRR FJry 3R 38 , 5 K B sl HIRA

TR A I I )22 508 R T A4
BLY R A AR, B R 400 mPa-s U B EE R AW
VSRR WK IR (B8 i) g il KA T
ABORYZE IRV T I& )21, FERIIRTE 1l it B 2 v
P 2R IX o ARG G HOK B e IR B I R &
Yy, e )m il A A ROKY AR . 8 AN E B
JERE YRR R AY 25, il 1E KB B AR
Z B AR 4 25 X, T g e v SR K[
PE2E 7 R BN AT Begh AR S i Tl it
323 SAGDEAKFH} Lk EY 5K FEE

HEVROK I 5 0 10 S5 e )23 BH A 28 58 1) 1)
LRE BEAR T I Y 30 R BE R SR iy 58
% SAGD ERACEH: LI i i e )22 Tk Az
SR I TR) T, NS RAF 5% 3 30 2o H R I A s 5
el a5 SR B 22 0% SAGD 4l B 5 TR i e
JEP Rk B R AEAE B 2 B kS . BEA
S e ot I J2 Bk T e i e )23 1) JEL B K L 5 it )2
FEA A IR B 22 548 o O ISR R A EE A
BHT BT S e e 2 AT T IR R .

SCIGVEE A LB, C, D FIE 25 5/ AL B g i
(K 6), 7EHEAETIH3 000 kPa 5T, K
i Ak PR KK SF I 30 min, SR G EEATE TR
5500 kPa [ 2514 F , R JHZEE R 150 mPa-s RS
VIR BIT Y 455080 . LREE R (B 6)FW . O
TR A VI AR )2 P R s Y AR T, B
RS L R e 2 . @5 B e BT
S A PR S SR B 1 s w117 6 K3 N W Y5 I
FE A2 V8 ot e J2 B 2 722 A K 3R 5 0 s R TG, ) ) ok 2
AN S5 R .
324 %% L SAGD it EARY & F0

24737 SAGD ZTEJF I 19 1 5K F 9 F it



4.

20214 11 H

Z/cm

X

a— it J3 % S A A BT AR

10 20 30 40 0 10 20 30 40
X/cm X/cm
e— DI L/ C f—E¥] T
25 30 35 40 45 50 55 60
F==Jwmesm . ——— |
Bo FERAKFEHLEARETBREYIEBERILKTEENBEES T

Fig.6 Temperature distribution along horizontal section of large physical model for interlayer

dilation above steam injection horizontal wells in SAGD reservoir
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Fig.7 Temperature distribution along horizontal section of large physical model for
upgraded dilation of multilateral wells SAGD reservoir
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Fig.8 Comparison of well group productions before and
after traditional dilation of SAGD reservoir
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Fig.10 Dilation simulation comparison of breaking interlayers above steam injection horizontal wells of SAGD reservoir

R A R X3 Y Y S M A E1 4 000 m* 5, 7R
2 R A KT AR IR X
4.4 BHZXSAGDHEEAEY B

25332 SAGD it )2 FH A 75 1 A 2% 43 32
M. T SAGD /K- FH R 1 R AE i KT
HRIR 53 SO (SR 2% AR R 43 SR e B ) L
SAGD P14 5) 5 shH AR Ik S 3 SO 25/
3.

AP AT A HY < 38 e s J) f By Ao FLL B s
TiAL B, 53 32 I 55 (A A )2 A R 4% 5 it K
J1Z G A3, AT LA G0 43 S 8] LA e BT 2 )2 5
VUK R E k2 KN EGE 5%
F)3Je J2F 7 AR ES I i J2 4 L T RS T 4 SO
R B E A E AR Je B )2 b i AR AR
sV AR AR H =i g e TR, B

P A
301 290
80
25
~ 70 =
[=)
20 60 =
- - 50 UI]FEH
i 15 =
= 40 5
510 30 &
o 5 20 5
10
0
0 2000 4000 6000 8000

i ]/ d
—H i E G R - -8R R O SO )
—H S G I, YR —— - BB (G 3O, By
H 7= it & (3 #ISAGD) —— - BB & (F MISAGD)
11 A ESAGDHEEART B ~EM R E

Fig.11  Production contribution of upgraded dilation of

multilateral well SAGD reservoir
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