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Effigient Fracture Network Estimation and Sustainable Design for Geothermal
Fields

Suzuki, Anna
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Balcova Fenton Hill

A tracer data-based analysis method was developed to design sustainable
fields in geothermal developments. To consider geothermal reservoirs, combinations of tracer
transport and heat transfer between wells were used for the analysis. The temperature response was
analyzed to estimate surface area in the fractures. Numerical simulation and actual field data from
several fields (Balcova field, Turkey; Fenton Hill, USA) were used to demonstrate the validation of
the analysis method. The estimated fracture surface area was visualized. A series of reinjection
designs for different flow rates were also developed by predicting the future power of the systems.
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Step 1: Analyze tracer response curve
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Figure 2. Workflow of procedure for estimating fracture surface area and predicting
temperature decline and future power generation.
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Figure 3. Optimization of surface area between well B4 and B9 in Balcova geothermal

field. (a) residual errors between field data and calculated curve, (b) estimated surface

area, (c) number of flow paths, and (d) initial value for optimization. The optimization
ID was arranged in order from the smallest residual errors.
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Figure 4. Estimated results of heat transfer area between well B4 and B9 in the
Balcova geothermal field. (a) Schematic of well position, (b)(c) estimated surface areas
with nine flow paths, and (d)(e) estimated surface area with two flow paths, assuming

the area is (b)(d) rectangular or (c)(e) circle, respectively.
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Figure 5. Future prediction by using Fenton Hill data. (a) Temperature declines for
different injection rates and (b) cumulative power for different injection rates.
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