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Abstract: Hydropower stations play a crucial role in the global energy transition, and with the increasing complexity of the power

system, power quality issues have become more prominent. Frequency fluctuations, unstable voltage, and harmonic pollution not only

threaten system safety but also increase equipment load, leading to an increase in operating costs. By adopting advanced methods such

as automatic generation control (AGC) technology, voltage regulation and reactive power optimization, harmonic control, etc., the

power quality can be effectively improved and the stability of the system can be guaranteed. With the rapid development of digital and

intelligent technologies, digital monitoring systems and optimized control strategies provide new solutions for power quality

management, further promoting the efficient and green development of the power system.
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