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Abstract: Low—permeability conglomerate reservoirs are characterized by strong heterogeneity , small pore throat radius,
and complex mineral components. In water injection development of the reservoirs , the content and particle size of suspend-
ed solids in reinjection water are main factors leading to reservoir damage. However, the recommended indicators of injec-
tion water quality for low—permeability clastic reservoirs are unsuitable for conglomerate reservoirs. Therefore , injection wa-
ter quality indicators for low—permeability conglomerate reservoirs should be formulated based on the characteristics of the
reservoirs. According to the pore structure and clay mineral properties of low—permeability conglomerate reservoirs , this pa-
per employed CT scanning, scanning electron microscopy, and X-ray diffraction to analyze the main factors causing poten-
tial damage in water injection from a multitude of perspectives. Additionally, according to the particle plugging theory, sus-
pended solids (SS)in injection water will block the pore throat channel during the injection , resulting in a decrease in per-
meability and serious damage to low—permeability conglomerate cores. The experimental results show that there are large

differences in the damage incurred by concentrations and median particle sizes of SS to the conglomerate cores. To achieve
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the goal of damage to the target reservoir less than 20%,SS concentration have to be < 1.43 mg/L. and median particle size <

1.9 pm in the reservoir when the permeability is < 9.28 mD;SS concentration < 3.1 mg/L and median particle size < 2.6

pm in the reservoir when the permeability is in the range of 9.28-46.9 mD; SS concentration < 5.1 mg/L. and median parti-

cle size < 4.8 wm in the reservoir when the permeability is = 117 mD.

Key words: low—permeability conglomerate reservoir; suspended solid; injection water plugging; particle size; reservoir

damage
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Tablel Basic physical parameters of experimental
core samples

L1 il K/ AR FLBR KB
- e cm cm B 1% &% /mD
1# 6.708 2.514 13.1 9.28
SSsk
24 6.240 2.513 22.5 46.9
3# 7.293 2.519 23.2 117
44 4.240 2.514 15.0 7.59
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S
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Table2 Reservoir clay and mineral analysis results in target evaluation area %
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1# 73 6 8 13 11 54 9 14 9 3
2# 79 7 6 8 5 60 8 18 9
3# 71 7 8 14 4 55 20 16 5
4# 63 23 5 9 2 64 4 11 19
S# 43 23 10 24 3 64 8 25
6# 23 28 5 44 12 60 7 18 2
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Fig.1 ~ Core throat distribution of low—permeability

conglomerate reservoir
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Fig.2 CT scanning of conglomerate core
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Fig.3  Analysis results of core scanning electron microscope
and thin section identification
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Table3 Damage to cores 1#-3# at different concentrations of suspended solids

Sy SS R L/ 2% /kPa K /mD K /K /% BB %

F5 o (mg L) 1# 24 34 1# 24 34 1# 24 34 14 24 34
11 143 2282 1404 3203 529 2893 7413 8101 8690 88 1899 13.10 12
12 3.10 2531 1507 3316 477 2696 7160  73.04  80.99 85 2695 19.01 17
13 5.10 3245 1719 3480 372 2363 6823 5697 7098 8299 4303  29.02  19.01
14 7.20 3489 1938 36.61 346 2097 6486 5299 6299 7699 4701 3701 2301
15 9.19 4206 2180 3915 287 1864  60.65 4395 5599 72 56.05  44.01 28
16 11.30 61.59 2543 4336 196 1598 5476  30.02 4800 65 69.98  52.00 35
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Fig.4 Effect of suspended solid concentration on
core permeability
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Fig.5 Plugging characteristics of core 2# at different
suspended solid concentrations
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Table4 Damage to core 4# at different median particle sizes

Sy RifRTh 2/ K/ KK,/ BiBR
F5 {H/pum kPa mD % AL %%
1 1.3 29.37 5.46 100.00 0
2 1.9 34.63 4.39 80.40 19.60
3 32 42.53 3.77 69.05 30.95
4 5.3 59.17 2.71 49.63 50.37
5 9.4 99.59 1.61 29.49 7051
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Table5 Damage to core 5# at different median particle sizes
Sy kR R K/ KJKy/ Bl
F5 {&/um kPa mD % AR 1%

1 1.3 14.21 36.3 100.00 0

2 2.6 17.26 29.9 82.37 17.63
3 53 24.45 21.1 58.13 41.87
4 6.8 30.90 16.7 46.01 53.99
5 9.4 36.08 14.3 39.39 60.61
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WL, 98355 2R 5 WO A 2 50 i B 3 I Y SS kAR R
H12.1 pm B B R R FEE Y 27.2% . X T8
BR<119 mD W if 2, LR85 R AR LR <20% I,
SS LA HE N S <4.8 pm(5R6) .
F6 SSHEHREN#ELNGERE

Table6  Damage to core 6# at different median particle sizes

SRy kifeh TR/ K/ KJK,/ BiER
F5  A{fi/um kPa mD % AL/ %
1 1.3 39.12 66.3 100.00 0
2 4.8 46.90 55.3 83.41 16.59
3 6.8 56.14 46.2 69.68 30.32
4 9.4 76.97 33.7 50.83 49.17
5 12.1 95.36 27.2 41.03 58.97
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