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Abstract: Fast SAGD start—up enhancement technique injects the high—pressure steam in short time to build a
high—temperature steam chamber with high porosity and permeability. In this study, downhole microseismic
monitoring was performed in a fast SAGD start—up enhancement well group of heavy oil reservoir in Fengcheng
oil field to delineate the geometric and dynamic propagation characteristics of formed steam chamber. Time re-
versed imaging method was applied to obtain the weak event locations with high accuracy. The quantitative esti-

mation of length, width, height, azimuth and volume of the steam chamber was also estimated based on the event
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locations. The variation of steam chamber geometric and energy distribution with dates were also analyzed. The

propagation characteristics of steam chamber front in depth direction respect to heterogeneous interlayer was al-

so studied. The microseismic monitoring results demonstrates that the injection well and production well has

been connected and the expansion area has partially extended to the bottom of the oil layer interface. In addition,

amount of microseismic events were found above the injection well which suggests the steam has break the het-

erogeneous interlayer. Therefore, the reservoir has been successfully stimulated. Finally, the fitting relationship

between steam chamber geometry characteristics and injection dates has been obtained based on the microseis-

mic monitoring results, which provides significantly theoretical and practical foundation for the design and opti-

mization of fast SAGD start—up enhancement in the studied area.

Keywords: downhole microseismic monitoring; event location using time reversed imaging; fast SAGD

start—up enhancement; Fengcheng oil field; steam chamber

ZEVH B E 1 (SAGD) J2 5 3 I i T & i —
TOCAEHE A o 1% AR 1 A KA PR I O R
AFFRFSLE A R IR ZE IR, T IR 28 VR, 78 00 b
T Y ) It B A [ B HCR 2% DARAAR S 0 08 X
MR A RS LR T, S EOE A R AR O R, I
T 24 g 1t DL PR i 108 S AT AR 4, X Rl I 2 o
b “HBIFEIRAN” (5, 2003; FE A5, 2017,
SAGD PR B A FH 4 i 1R] TR 4 19 =
JEZEVR A, 7E SAGD WA 7 H Aty Z [ il —
A e FL BB I R 95 38 B 28 DX s, DT 488 L ST A
FE R AR I A) I . XL R B KR Y 46
SAGD A7 By TR I, fif i1 R B BB AR K
b TTOE PR AR ) K A S R )

ol i 7 0 R TT DA 6 W AR VR A
T S S U A S TR sh A AR Ak, i R
T 11 2 U 2 () 5 R R et 1) 40 AT, T 3 s TR 2R VR
IRE LTI AS | 3520 R B R Bl 2, 990000 28 95 s i
Gy R S A, DA Sk FE I Y R S 4
P | FF R T ZE PR R AL 3R AL ARG CRZE I,
2014; #HiA4, 2017; 2585, 2020) . RV E A2 b =
W A OB R, LS B s 28 IR R LT &
A JE R (0 FOORG B2 o AT, 5 R0 ok b 7R R U
75 1 T A B A ) &8, 3 2o S 40 e A /M R
5 T3 % 22 22 0k AR MUE IR 19 47 & (Wang et al.,
2016; Li et al., 2019a) . X1, SEPRoR 4 1) SAGD fi i
A L 3, R R S TR A LA CHE R P HE AYW)
2, AR TR T 205 B8 AL I R BE AT S

Tl 5 395 ) T 4 R VR 67 % R CTRD 25 335 B i
% UL, (] A R P ARk 52 U8 3 1438 Bl 2 RN Bl 0 S AR,
T A A PR 25 43 SO S 1 R A D 3 1) 35 R SEE s 5 it fn

— R T BG4 AP Sk AR AR U ) A R R R A A X
T T AR BB AR, e T AN TR E 5 AW
B 1R 2%, S TR W L A 7 00 A 4
7% PR E 7 J7 ¥ (Gajewski, 2005; Artman et al., 2010;
Maxwell, 2015; ZEH{ %5, 2016) . IT4ER, A4k Bl k306 i
T8 5 1 B A A LA AR B R 3 R U6 6 25 SR B
TWFSEHRA o ZhuC2014) TR 3R A 5T rp o0 38 i3
FENLEHEAT T A0 0T A A R, H 28 TR
VX SE SE B 5 . Douma 25 (2015) ) ] M 2= B 45 I
REBUEARER & T 300 B T 0L 9 23 [R]RIT I ] 43 98
Nakata 55 (2016 XF 45 32 25 I 5 147 4 ST 336 1 £ 4%
I 32 2 - I 37 1 3P FEVE Ay o5 28 1 T 0 0 3 D T 4
e A R A A . Li %5 (2019b) 5K FH 22 R EE XUk
O /N R A5 D s B 4 it 3] 22 A B ARS8 B 2R AT
W3, PR RN TRI A4 3 AT 1 1 s 5 0L
ARG RGBS . Li % Q02D 5] A 4 VTI4r
J5T e i RS, SR Al qP R SV i 9 B AR G AN
HOAH DGR T R A U BAH TV 5 R A A R R
G, PEm T TR R E LS B . KR R,
TS T R VR 7 AE TR G B R LR, XA
Mg b ol b A0 50 s LA 6 v 1 R B

2 35 P 2 XU FE /G V55 20 9 S il g %) — 2
SAGD PR I A 5 LE P IR AT I8 5 R By o
R W, SR P 396 T 6 AR B S R 9 15
b R A B R VR E O, DA A B R [R) A 0T A 2595
i AR 23 [8) ) JUART R AR TR 285, 45 B A K F ) ] AR
JE 5 ] (4 R AR, 43 BT 25 1 e 2 AR 1 5 1 X 2% 7
Ji VARSI T 285 A S T, A 1% M X SAGD FE Jif1 il FH F A
T5 S AT 5 R AL B Ll



2R A o R R 306 T 9 R R S S A KU FR il SAGD PR T A e Y 1o 113

1 WL 2R Ge A & T 3

TF 5 DX e A7 F o g 7R 73 Hb 1 50 I A % I 1T 24
i BT A XU B S8 X, U A
4 38 T 285 by e T 24 170 0 1) T U B Ak, R R R B BT Y,
S 1) 30T 2R P ), ) . XE H Y2 R 32 A i R
M A A B R R B R, AR LR A O
TR, TR R AL iR M R 2 (] SRR AR,
2023) , WFFY X HALEE T 1E o IR 28 R AR, P

= \ .::‘
SAGD Ji EJF  WEIE . =
[=]
SRR R

A TS, F IR ON o R W, AR 8 I
=R A, PEAT I S K I p g, Set il
SR R ZE YRR AR R MR AR S . I H i HAR
S A B S LAE 5, R E I T A U 2% KO 4 & 1Y
Jr A CE 1D o B Ta w28 2 050 Sy 3 BUAY I o B
o WY SAGD PR B AR 2 . 8] 1b A 8 =
o = A A, WO R IE N S LA . W RS
DA S I 10 A b Ay A A R, R I8 B 1 SR
2 SAGD J1 41 /N F 500 m, 75 2 I b i RR W

&AM

(b) Yt F I

— g
A Hoicns
A
ey
250 — L
300
£320
N 50

eI P -50

=300 —200 —100 ~150

0100 200 300 400 500
X (m)

1 HREIEHCETEEOFHPRHERNRLE (D

Fig. 1 (a) Well deployment of studied area and (b) downhole microseismic recording geometry
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Fig. 2 Snapshots of time reversed wavefiled in various time for borehole microseismic
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Fig. 4 (a) Velocity model, (b) map view and (c) side view of time reversed image for event location
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Fig. 10 The energy extension of high temperature steam chamber (side view)
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