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Reliability evaluation of power grid security and stability control system
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Abstract: Evaluating the reliability of a power grid Security and Stability Control System (SSCS) is a necessary prerequisite
for its reliability design, and is of great significance for ensuring the safety and stability of the power grid. First, the research
status of reliability evaluation indices and reliability evaluation methods for the secondary system of a power grid are
reviewed. The reliability evaluation indices are examined from aspects of time and probability. Four analysis methods which
can be used to study the reliability of SSCS are summarized. Then, the Markov state space and Monte Carlo methods are
used to evaluate the reliability of a typical engineering application of an SSCS. The applicability of the two methods in
reliability analysis of small-scale SSCS is compared, and the mathematical expressions of failure rate, repair rate and system
availability are derived. Finally, through the comparison of the advantages and disadvantages of the above two reliability
analysis methods, suggestions are made for the further study of the reliability of large-scale complex SSCSs using various
reliability analysis methods comprehensively.
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Fig. 2 Structure and simplified diagram of two-layer SSCS
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