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Study on Main Controlling Factors of Reservoir Damage Caused

by Injection Water in Low Permeability Reservoir

XIN Chunyan', LI Futang', HUANG Hailong', ZHU Mingzhang®

(1. Research Institute of Petroleum Exploration & Development, Jidong Oillield Company, PetroChi-
na, Tangshan 063000, China; 2. Sinopec Energy Saving Technology Service Co., Ltd., Beijing
100010, China)

Abstract: Aiming at the water injection development problems of low permeability reservoir in Nanpu
oilfield, such as increasing pressure of water injection wells, decreasing water absorption index and
decreasing liquid production of production wells, the natural core and injected water of low permeabili-
ty reservoir in Nanpu 13-52 well are studied to evaluate the damage degree of reservoir permeability
caused by factors such as reservoir sensitivity, water injection scaling and solid particles blockage.

Sensitivity damage experiments show that the degree of reservoir water sensitivity damage is moder-
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ately strong; the variation of ion content of injected water at normal temperature and formation tem-
perature indicates that the injected water is extremely unstable and there is a large amount of scale
precipitation under the formation temperature; the permeability damage rate increased linearly with
the increase of solid content and median particle size in injected water, and the permeability damage
rate of injected water due to solid particle blockage reached 64.84%. According to the comprehensive
study, reservoir water sensitivity, scale formation of injected water and solid particle blockage are the
main reasons for water injection difficulties in low-permeability reservoirs in Jidong oilfield. and solid
phase particle blockage is the main factor of injection water damaging low permeability reservoirs.
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Table 1 Injection water ion content determination experimental data sheet
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‘ 18 °C 80 C
Hiﬂﬂ/d 2— 2— Sy 9 2— ~2 -
CaZ* Mg?+ SO* co’ HCO); CaZ™ Mg?+ So? co} HCO;
0 65 5 15 0 2074 65 5 15 0 2074
1 65 5 15 0 2073 20 3 15 0 1925
2 65 5 15 0 2072 8 2 15 42 1779
3 65 5 15 0 2072 6 2 15 220 1594
5 65 5 15 0 2072 6 2 15 262 1546
10 61 5 15 38 2018 6 2 15 415 1397
15 57 5 15 118 1930 4 2 15 572 1240
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Table 2 Water quality analysis table
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I3 M I H HEAK
1.5 0.8 0.45 0.22
[ AR VR BE/ (mg » L) 6.3 1.6 1.8 0.57 0.2
R A% HE/ pm 2.312 1.28 1.06 0.68 0.4
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Table 3 Core physical parameters
FaliE 1 R5s I/ m KB/ em HE/cm BB F X107/ pm? fLERRE/ %
47-3 3 455.2 4.81 2.50 2.57 18.2
47-5 3 455.2 5.10 2.52 2.70 18.0
32-4 3452.4 5.05 2.51 2.80 18.4
47-1 3 455.2 5.11 2.50 3.09 18.6
32-5 3 452.4 4.96 2.53 2.94 18.3
4-1 3 446.0 5.10 2.51 3.79 17.8
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