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Abstract

With the accelerated global energy transition, concentrated solar power (CSP) has emerged as a pivotal development direction in
renewable energy due to its energy storage advantages and peak-shaving capabilities. However, the complex operational conditions in
CSP power plants—including high-temperature/high-pressure environments, significant thermal inertia, and multi-energy coupling—
pose severe challenges to the reliability of relay protection systems. Traditional protection configurations struggle to adapt to the
dynamic characteristics of CSP systems, often resulting in false trips or failure to trip, which jeopardizes grid safety. Therefore,
optimizing relay protection strategies for critical equipment in CSP power plants (such as collector circuits, molten salt thermal
storage tanks, and steam turbine generator units) has become a key challenge for ensuring stable plant operations and advancing
large-scale CSP technology adoption. This paper first provides a detailed overview of the key systems in CSP power generation, then
analyzes the fault characteristics and protection requirements of critical equipment, and finally proposes relay protection configuration
principles and strategies, aiming to offer valuable references for related research.
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