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A well pattern evaluation method for geothermal resource
recycling—A case study of geothermal field in the central
uplift belt of Dongying sag

Zhang Hongbo

(Research Institute of Exploration and Development ,Shengli Oilfield Company ,SINOPEC , Dongying City,
Shandong Province 257015, China)

Abstract: In the process of the development of geothermal resources, the geothermal tail water must be recharged in order
to realize sustainable utilization of geothermal resources in sandstone reservoirs of sedimentary basin and keep heat reser-
voir pressure constant. But unreasonable mining and filling well pattern is easy to cause increase in pressure of recharging
wells and decrease in the temperature of water collecting wells. A well pattern evaluation method for geothermal resources
recycling was established using numerical simulation technology aiming at the key problem that restricting recharge. Geo-
thermal fluid migration and heat transfer were simulated numerically based on generalized geothermal geological model and
the software Petrosim—Tough2 was used to conduct coupled simulation of seepage field and temperature field. And then ac-
cording to the determined optimal water output of single well, for different number ratios of mining well and filling well and
distance between mining well and filling well, the mode of optimal well pattern was established to avoid heat breakthrough
through economic evaluation and analog calculation. This method is used to effectively solve problems caused by unreason-
able well network pattern of mining well and filling well during geothermal resources development in sedimentary basins,
which include the thermal breakthrough and the high recharge pressure and can result in engineering and technical prob-
lems leading to high cost. This paper provides good technical support for the realization of the geothermal tail water re-

charge in sedimentary basins and green sustainable utilization of the geothermal resources.
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Fig.1 Simulation of formation temperature distribution after1
Ma under the nature condition and exploitation history
matching result in the geothermal field of the central
uplift belt of Dongying sag
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Fig.2 Relationship between recharge volume and incremental
value of recharging waterhead in the geothermal field

of the central uplift belt of Dongying sag
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Tablel Economic evaluation on mining and filling wells pattern for geothermal field in the central uplift belt of Dongying sag
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Fig.3 Variation of temperature influence radius with time
of recharging well in the geothermal field of
the central uplift belt of Dongying sag
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Fig.4 Temperature influence radius curves of geothermal tail

water recharge for different distances between mining
and filling well in the geothermal field of the central
uplift belt of Dongying sag
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Fig.5 Pressure distribution curves of the top surface of
the Dongying Formation in the geothermal field
of the central uplift belt of Dongying sag

in the heating season
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