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Abstract: Based on reservoir seepage-thermal-stress coupling theory, THM coupling model were established
to simulate the process of thermal production. Take one block in Gudong oil field, the reservoir seepage,
thermal and stress change process were simulated, and the relationship between casing force and steam injec-
tion parameters were analyzed. The results can provide theoretical guidance for casing protection and the
reasonable decision of injection-production parameters.
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Figure 1. Location map of simulation block
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Figure 2. Simulation zone and well location distribution
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Table 1. Physical-mechanical parameters of casing-cement-stratum

R 1. BE - KRR - WEYEIFSH

C o YU SR
E (MPa) p (MPa) w(°) (MPa)
eSS 20x 10" 033 700
KEH 3% 10" 0.26 263 12.8 100
(= 2x 10" 0.24 20.7 18 80
JeE 9 x 10° 0.35 18.6 20.2 65

Table 2. Thermodynamical parameters of casing-cement-stratum

®2. BE - KR - WERANFSH

K R EL

R (kg/m®) (WK) SHREK)
B 7800 12x10° 333
KR 2500 1.0x10° 333
s 2300 12x10° 333
s 2100 13x10° 333
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gudong casing damage simulation
Temperature (C) 4910.00 day Klayer: 3

7\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\\\\\ File: gudong01.irf
User: Administrator|

= 0 100 200 300 400 500 —

Date: 2010-12-8

Scale: 1:3187

Y/X: 1.00:1

Axis Units: m

\
0
0
\

235
229
223
217
211
205
199
193
187
181
175
169
164
158
152
146
140

OO‘L'
00
\

00z-
-200 -1
T ‘ N Y I

3‘00
g

00¢€-

128
122
116
110
104
98
92
86

205.00 410.00 feet

65.00

@
8
2
8
2
g
H
I

-400

0 100 200 300 400 500 7
\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\\\\\\i—

fFroT

Figure 3. Thermal field on the 4910 day
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gudong casing damage simulation
Pressure (kPa) 4910.00 day Klayer: 3

7\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\\\\\ File: gudong01.irf

[ _| |User: Administrator|
0 100 200 300 400 500 Date: 2010-12-8

Scale: 1:3187

Y/X: 1.00:1

Axis Units: m

\
0
0
\

3,440
3,422
3,403
3,385
3,367
3,348
3,330
3,311
3,293
3,274
3,256
3,238
3,219
3,201
3,182
3,164
3,146
3,127
3,109
3,090
3,072
3,053
3,035
3,017
2,998
2,980

\

004~
00
\

-200 -1

00¢g-
-300

205.00 410.00 feet
—

65.00 130.00 meters —{

—— S _|

0 100 200 300 400 500 B
L1l \\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\i—

FroT

Figure 4. Pore pressure distribution on the 4910" day
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gudong casing damage simulation
Effective Normal Stress | (kPa) 4910.00 day K layer: 3
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Figure 5. Effective first normal stress distribution on 4910" day
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gudong casing damage simulation
Effective Normal Stress J (kPa) 4910.00 day Klayer: 3
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Figure 6. Effective second normal stress distribution on 4910™ day
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gudong casing damage simulation
Effective Normal Stress K (kPa) 4910.00 day K layer: 3
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Figure 7. Effective second normal stress distribution on 4910" day
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gudong casing damage simulation
Grid Top (m) 4910.00 day

K layer: 3
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Figure 8. Displacement vector map on 4910 day
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Figure 9. Radial extrusion pressure distribution of well-bore after Huff and puff production
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