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Abstract: In modern power systems, unit coordinated control faces complex dynamic characteristics and is
influenced by faults and external disturbances. To address this challenge, a fault-tolerant control scheme designed
for unit coordinated control systems under fault conditions is proposed. Firstly, the transfer function of the unit
system is derived using mechanism analysis, and a mathematical model incorporating actuator faults is developed.
This model enables the analysis of transient response, stability, and dynamic performance of the system. Secondly,
by integrating adaptive techniques with H. control theory, an adaptive fault-tolerant guaranteed-cost tracking
control method is designed. This method can automatically compensate for degraded signals when faults occur in
the system while further enhancing the robustness and fault tolerance of the system through performance indicator
optimization. It satisfies the combined requirements for tracking accuracy and dynamic response. Finally, a
simulation is conducted using a 300 MW unit coordinated control system as an example. The results demonstrate
that, compared with the conventional fault-tolerant control methods, the proposed approach exhibits superior
dynamic tracking performance, disturbance rejection capability, and fault recovery ability. This study provides a
reliable control solution for ensuring the safe and stable operation of unit systems in power systems.
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