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Abstract

Geothermal power generation is a vital component of renewable energy
development in Taiwan. The commercially operational Chingshui geothermal field,
located in Datong Township, Yilan County, represents one of Taiwan's earliest and
relatively successful projects in this field. However, the efficiency of the geothermal
power generation depends on the temperature of the hot water produced, which can
decrease due to improper water extraction management. Therefore, this study employs
a thermal-hydraulic-mechanical (THM) coupling numerical simulation approach to
assess the variations in the subsurface temperature field under current water extraction
practices. The research initially establishes a simplified model for the field and conducts
a parameter sensitivity analysis to understand the impact of different parameter settings
on simulations. The study begins by collecting prior geological surveys, research
findings, physical properties of geological materials, and data on water extraction
volumes and temperatures during power plant operations. Utilising the multiphysics
simulation software COMSOL Multiphysics, a simplified geological model is then
constructed. The interactions between heat transfer, fluid flow, and solid deformation
within the subsurface are considered, thus creating a THM coupling numerical model.
The simulation starts with a long-term simulation to reach a steady state for the field,
followed by the simulation of well production and injection. Finally, this study
investigates the influence of parameters on simulation results, thereby providing a

reference for subsequent simulations.
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