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Research on reservoir damage in Block Shen 95, Liaohe Oilfield

ZHANG Yun-peng', LU Zong-sheng', WANG Yu-juan?, LI Yi-long"? and ZHANG Bao-min!
(1. Faculty of Earth Science, China University of Geosciences, Wuhan 430074, China; 2. Exploration & Development
Research Institute, Liaohe Oilfield Company, Petrochina, Panjin 124010, China; 3. State Key Laboratory of
Geological Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, China)

Abstract: In view of low permeability of the reservoir and high freezing point of the crude oil, the authors con-
ducted a comprehensive research on reservoir damage, which included petrologic-mineralogical characteristics,
pore structure, fluid properties, sensitivity and water-drive features by using experimental analysis and exploita-
tion test. On such a basis, it is held that the main factors responsible for reservoir damage are as follows: separa-
tion of paraffin wax in the crude oil resulted in the falling of the stratigraphic permeability near the bottom of the
oil well; the reservoir near to the water-injection well was damaged by bad water-injection quality; particle mi-
gration caused deep stratigraphic damage, bacterial plug and stratigraphic sensitivity damage and so on. Based on
experimental data analysis, the authors have reached some conclusions and also put forward a few suggestions
and schemes for improvement.

Key words: reservoir damage mechanism; low permeability; high pour-point oil; reservoir protection; Liache

Qilfield; Block Shen 95
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1
Table 1 Environment and sample parameters of sensitivity experiment
m ymz %
74 1985.0 <3 0.0280 18.93
43-67 1905.5 S3 0.0029 19.71
43-67 1920.5 S3 1.1734 20.17
43-67 1949.5 S3 0.358 4 15.23
74 1985.0 <3 0.0280 18.93
37-69 1949.5 S5 0.0156 18.21
37-69 1985.0 S} 0.0780 16.32
17 2181.3 s 0.0235 17.24
17 2183.1 S 0.008 6 11.05
74 2012.5 S5 0.076 0 16.10
43-67 1978.5 S 0.580 2 22.20
74 2040.5 s 0.0153 15.40
43-67 1991.0 s 0.356 8 22.76
3.2.1
6—10
1996
2006 I,
1,<0.3 0.3 <1,<0.7
1,>0.7 74
43.67 4 2 I,
=0.08~0.28
KCl 3.2.2
AlCl; 2006
2001 I, 1,<0.3 0.3<I,<
3.2 0.7 1,>0.7
74 37-69 3
I, 0.28~0.66 -
3 17 2
2 95
Table 2 Acid-sensitivity experimental data of Block Shen 95
0, 0, I
b pm? mg L~ b pm? pm? :
74 18.93 0.0280 5000 12 0.006 88 0.004 63 0.28
43-67 19.71 0.0029 5000 12 0.000 74 0.000 68 0.08
43-67 20.17 1.1734 5000 12 0.11990 0.082 10 0.22
43-67 15.23 0.3584 5000 12 0.087 13 0.136 18 —0.56
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3 95
Table 3 Water-sensitivity experimental data of Block Shen 95
9 I,
mmol  100g ! mg L7! pm? pm? & v
74 5000 0.2379 0.1714 0.28
37-69 5000 0.006 6 0.002 2 0.66
37-69 5000 0.0730 0.047 6 0.42
17 2.22 4.41
17 2.88 1.93
3 0.12
3.2.3 |
74
0.08
£
2006 74 g B
4367 1 #® 004 L
&
m -
#43-67
: 0.02 -
36.0 #43-67
OOO 1 1 1 | | 1
0 1 2 3 4 5 6
s i B/mL-min!
5
s |/ 2 74 43-67
12.0F Fig. 2 Flow-sensitivity evaluating curve of Wells Jing
74 and 43-67
0.0 | | ] |
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TR IRH L E /mg L
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Fig. 1 Salt-sensitivity evaluating curve of Wells Jing 74 FeS 1995
and 43-67
3.2.4
2001
1994 74 4367 2 pH HCO;
2 1.0 CO_% B CaCOy4
mL min
3.3 pH

3.3.1 3.3.2
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95 4
0.8mg L 8.5mg L Table 4 Analyses of water-injection temperature sensitivity
0.5mg L 3mg L to hot-water drive
1
C d 10% 10* 10% 10% %
6570 78.84 13.15 61.14 13.15 19.9
- 80 6570 78.84 19.56  59.06 18.52 29.6
100 6570 78.84 20.12 58.72  18.04 30.5
130 6570 78.84  20.54  58.68 17.90 31.1
3.3.3 160 6570  78.84 20.92 58.53 17.66 31.7
95 200 6570 78.84  21.35 58.54 14.25 32.4
1997 66 10"
- 4
95
1998 2000 Gauthier et al. 2002 1
HCl HF
HCI H*
H+
HF HF
HF
2
80 100 130 160  200C 1:1
Muecke 1979 Gregory 1981
1999 1 PV
4 3
4 80C
9.7% 100C 10.6% 200C
12.5% 80C
7.5C 0.24
14C 2007
0.18

309% 2007
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