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Optimization Design and Performance Analysis of Electrical Control System
for Wind Turbine Generators

Cao Zhefel
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Abstract : As a crucial component of clean energy, wind power energy plays a pivotal role in the national energy
structure transformation process. The electrical control system serves as the core hub of wind turbine
generators, directly determining the operational stability, power generation efficiency, and safety
protection level of the units. Traditional electrical control systems for wind power have been applied in
complex field conditions for an extended period, gradually revealing numerous issues such as delayed
control response, inadequate adjustment accuracy, weak anti—-interference capability, and poor
dynamic adaptability, failing to meet the current development requirements for efficient and stable wind
power operation. This paper conducts an in—depth analysis of the existing defects in system operation
and carries out optimization design from multiple dimensions, including control strategies, hardware
configurations, software algorithms, protection mechanisms, and communication architectures. The
optimization effectiveness is validated through multi-angle performance testing and data analysis,
effectively enhancing the power generation quality and operational reliability of the units, providing
reliable technical references for the upgrading and transformation of wind power control systems.
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