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Abstract

This study integrates the results of geology, geophysics, and geochemistry
surveys in the Tuchang-Jentse area in northeastern Taiwan to construct a three-
dimensional geological model of fractured reservoirs in the Tuchang geothermal field.
The completed geological model will be used in subsequent geothermal simulations to
assist with the production evaluation and development planning of the Tuchang

geothermal power station.

In contrast to petroleum reservoirs, which are usually composed of sandstone
or carbonate rocks, geothermal reservoirs are often situated within metamorphic or
volcanic geological environments. The permeability of the matrix in these rocks is
considerably lower than that of the fractures, making fractured reservoirs the primary
focus for geothermal field. Fractured reservoirs are characterized by dual porosity and
dual permeability. This study employs a hybrid modeling approach, integrating discrete
fracture models and dual-porosity, dual-permeability models. The attributes of faults
and fractures are quantified as fracture density and incorporated into grids to derive a
hybrid fractured reservoir model. Tuchang fractured reservoir model reveal that
reservoir can be divided into a shallow hydrothermal zone at depths of 200m to 600m
and a deep hydrothermal zone at a depth of 1,800m. It is speculated that the
hydrothermal fluids in the deeper zone originate from the Jentse geothermal area and
are transported northward to the Tuchang area via faults. The completed model of the
Tuchang fractured geothermal reservoir will facilitate further geothermal simulations
to clarify the subsurface water recharge patterns and thermal flow transmission models
in the Tuchang area. Helping to evaluate geothermal potential, production well capacity,

and optimization of reinjection strategies.
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