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Abstract

Edge and bottom water heavy oil reservoirs account for a large proportion of heavy oil reservoirs
in China. In the process of heavy oil thermal recovery, edge and bottom water not only provide
energy, but also bring some adverse effects. Effective management of edge water intrusion and
bottom water coning during steam stimulation is a key issue that needs to be addressed in the de-
velopment of edge and bottom water heavy oil reservoirs. This paper analyzes the geological cha-
racteristics, development characteristics, and water source of the north area of Pai601, and con-
cludes that high water content wells are mainly distributed near the fault and the water source is
mainly from the outer edge of the fault. By using numerical simulation methods, a conceptual
model of the north area of Pai601 was established, and the influencing factors of horizontal well
edge water intrusion were analyzed. The degree of influence of factors such as the distance be-
tween horizontal wells and edge water, edge water energy, and horizontal permeability on hori-
zontal well edge water intrusion was obtained. A three-dimensional geological model was estab-
lished for the north area of Pai601, and the production dynamics of the edge production wells
were historically fitted. The effectiveness of the original development method was predicted, and
it was analyzed that if no sealing measures were taken, the edge wells would be severely flooded
and effective sealing measures must be taken. A series of schemes were designed through numer-
ical simulation models to optimize the injection time of plugging agents and the injection amount
of plugging agents in each well. Through the evaluation of the plugging effect, it can be found that
the optimized measures have a significant effect on water plugging and oil increase, creating fa-
vorable conditions for the subsequent conversion of the block.
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Figure 1. The distribution map of water of Pai601 block
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Figure 2. The longitudinal section map of faults of Pai601 block
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Figure 3. Diagram of the impact of distance between horizontal wells and edge water on water breakthrough time
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Figure 4. Effect of water energy on water breakthrough time
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Figure 5. Effect of permeability on water breakthrough time of horizontal well
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Figure 6. 3D map of the thickness of geological model of numerical simulation pilot
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Figure 7. The water cut fitting curve of the block
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Figure 8. The cumulative oil fitting curve of the block
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Table 1. The plugging injection cycle of different wells
= 1 SFHEFLEANRHI T

H5 O TN A 1

P14 3 4. 5.6.7.8.9
P15 2 3. 4.5.6.7.8
P16 2 3.4.5.6.7.8
P17 1 2. 3. 4.5, 6.7
P30 3 4, 5.6.7.8.9
P31 2 3.4.5.6.7.8
P33 1 2. 3.4.5.6.7
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Table 2. The optimal timing and amount of plugging agent injection
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5 PR, m FEFIRE I AL 4 IR MR, t
P601-P14 300 5 1497
P601-P15 300 6 1403
P601-P16 300 6 1132
P601-P17 300 2 989
P601-P30 300 6 1708
P601-P31 300 6 1595
P601-P33 300 5 642

K BAERITE, IR L RAB™ k&, A5 2UAE LA e A B 8 A I (I 3).

Table 3. The statistical data of plugging injection cycle of different wells
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Figure 9. The cumulative oil production-time curve of the block with plugging agent and without plugging agent
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Figure 10. The comparison of water influx curve between the measure with plugging agent and the measure without plug-
ging agent of the Pai601 block
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