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Abstract: Energy-storage AC-excited condenser (ESAEC)can simultaneously provide voltage and frequency sup-
port, offering significant advantages for enhancing the stability of modern power systems. However, during transient
support processes, these devices are prone to severe multitransient stresses, which seriously threaten their opera-
tional safety and service life. To address these issues, a transient stress suppression strategy based on linear active
disturbance rejection control (LADRC) was proposed. First, the transient stress characteristics of ESAEC under grid-
voltage fault conditions were analyzed, and an LADRC-based control framework for ESAECs was proposed. The
superior disturbance suppression capability of LADRC was demonstrated through Bode diagram comparisons, and
the active disturbance rejection controller parameters were optimized using the particle swarm optimization (PSO)
algorithm. Finally, the effectiveness of the proposed control strategy was validated through simulation experiments.
The results showed that the strategy effectively suppresses multitransient stress overshoot during fault conditions,
significantly enhances the fast response and stable support capabilities of the ESAEC, and provides strong technical
support for the safe and stable operation of new-generation power systems.
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