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Optimization design of acid fluid volume of staged acidizing in
horizontal wells for heterogeneous carbonate reservoir
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Abstract: In order to reasonably allocate the acid fluid volume for staged acidizing in a horizontal well for heterogeneous
carbonate reservoir, it is crucial to fully consider the permeability heterogeneity along the wellbore and to accurately evalu-
ate the damage radius and damage permeability of each segment. Based on the Darcy’s law, a model of damage radius was
deduced with consideration of drilling bottom—hole pressure difference , soak period of drilling mud and permeability distri-
bution. Based on reservoir—wellbore coupling model and tested inflow profile , a new approach of calculating damage perme-
ability distribution was proposed. The process of acid fluid volume optimization for heterogeneous carbonate reservoir was
illustrated by a case study on real well data. Since the influence of the permeability heterogeneity and the real production
data is fully considered, the proposed design procedure can improve the reasonability of acid fluid volume allocation along
the horizontal well, remove the formation pollution effectively and restore oil well productivity compared to the traditional
non—specific acid allocation pattern which is based on the elliptic cone damage zone model.
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Table 1  Test results of injection profile and distribution
of initial logging permeability and
damage skin factor

K- PRl igmgE i
Bz TR /m Bk dokEly BER KK
B (m'e(d-m)?) 107 pm® REL
1 2812~2887 75 1.79 13.4 68
2 2887~2947 60 1.27 17.5 134
3 2947~3021 74 0.72 10.6 144
4 3021~3061 40 0.86 16.8 198
5 3061~3261 200 0.05 15.9 3100
6 3261~3358 97 0.92 16.9 185
7 3358~3613 255 0.86 16.5 191
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Fig.2 Damage radius and damage permeability distribution
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Table2 Calculation results of acid fluid volume

in each segment

i i R R PR

B W /m W BIER AR B TERREY
Zm 107 pum®  m m’  (m’-m™)

1 2812~2887 101 041 093 27 036
2 2887~2947 122 030 116 33 056
3 2947~3021 070 013 068 14 0.9
4 30201~3061 106 019 103 18 044
5 3061~3261 089 001 089 65 033
6 3261~3358 078 017 076 23 024
7 33358~3613 039 008 039 16  0.06
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