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Table 1 Demonstration of parameters between the actual reservoir and the physical model

o MZBIERE /107 um? MZERE /m I ACEBAL FE /m

e = &2 B2 kB2 P—2( i) P—3( 5 HBAL) P—4(fKHRAL)
SCPriE 1042 497 18.6 8.2 52.73 76.67 241.39
PpEER 1000 500 0.025 0.020 0.08 0.08 0.16

E1 KFEHA=HYEERTEE

Fig. 1 Demonstration of the 3D physical model with horizontal well group
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Fig.2 Experimental set-up of CO, huff and puff by horizontal well group
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Table 2 Gas produced and injected from different horizontal wells
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Synergistic effects during CO, huff and puff of horizontal well groups in

a fault-block reservoir and gas injection optimization under laboratory

conditions
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Abstract Aquifers in the vicinity of a reservoir give rise to water coning and channeling. A high water cut constrains the

effective production of horizontal wells in fault-block reservoirs. Previous field cases demonstrate favorable results of CO, huff

and puff in reducing water cut and increasing oil production. In this study, a 3D fault-block reservoir model is built similar to
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the actual reservoir conditions, considering the existence of side water and the reservoir dip. Three experiments are implemented
to study the effect of structural position on the synergistic effects of CO, huff and puff in horizontal wells. Synergistic results
are observed when gas is injected into one horizontal well, and the other two horizontal wells see a drop in water cut and a rise
of oil production. Gas injected into the low geological position achieves the highest total oil recovery increase (6.6% in the low
position, 5.8% in the middle and 5.0% in the high position) and the most efficient gas utilization (1.73). With the same volume of
gas, the lower the position where the gas is injected, the more significant the water suppression and oil increase. In order to obtain
higher oil stimulus and water drop, the candidate well for CO, huff and puff should be in the lowest geological position.

Keywords reservoir with side water; horizontal well CO, huff and puff; structural position; synergistic effect
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