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Abstract ; Against the backdrop of the global energy transition and carbon neutrality targets, concentrated
solar power ( CSP) shows strong potential for deployment in desert regions due to its capability for large-
scale thermal energy storage and stable power output. However, exireme environmental factors such as
high temperature, strong winds, frequent sandstorms and complex geological conditions put forward
higher requirements for the construction technology and engineering reliability of key structures and
equipment of CSP plants. Based on the Dubai 700MW CSP + 250MW photovoltaic (PV) hybrid power
project, an integrated set of construction technologies is presented, including automated sand stabilization
using a self-developed curing agent, square-to-circular heat absorption tower construction under high-
temperature conditions, overall sliding and high-elevation positioning of an ultra-large heat absorber,
rapid and precise layout with digitalized installation for a large-scale heliostat field, and construction of
high load bearing thermally insulated foundations for molten salt heat storage tanks. Engineering practice
indicates that these technologies provide strong construction adaptability, structural safety, and
engineering reliability in extreme desert environments, significantly improving construction efficiency and
quality while reducing risks and overall costs.
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Fig.1 Principle of photothermal power generation
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Fig.2 Original landform of the desert hinterland
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Fig.3 Cemented sandstone containing sulfates and gypsum
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Fig.4 Three dimensional model and planar sections of the
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square-to-circular heat absorption tower
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Fig.5 Heat absorption tower ground sliding
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Fig.7 Foundation design of the molten salt heat storage tank
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