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Analysis of the stability bound of a power system considering multi-time scale characteristics

MA Zhaoxing, QIN Changmin, ZHU Wenjie, QIAN Baoshan
(School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract: The stability of power system operation is often related to the access of the converter, and the time scale of a
converter device is not consistent with the traditional power system. In order to reveal the interaction of stability occuring
between devices with different time scales, a calculation and analysis method of a stability bound is established. This
paper considers a converter connecting to a power system, and based on singular perturbation theory, establishes an
analysis model of multi-time scale system stability bound. A theoretical method for obtaining the system stability bound is
given, and the method is proved by mathematical theory. It uses Matlab time domain simulation to carry out quantitative
analysis and verification. The results show that the system with fast and slow variables can accurately describe the
stability and dynamic response characteristics. Singular perturbation analysis can accurately describe the stability bound
of a power system composed of variables with different time scales. In addition, the numerical simulation results validate
the accuracy of the proposed model and stability bound analysis method.
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Fig. 1 Schematic diagram of inner loop current control
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Fig. 4 Flow chart of power system stability bound analysis
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Table 4 Operation status under different working conditions
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