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Control of stochastic power system reliability maximization
based on quasi-generalized Hamiltonian system
LIN Xue,SUN Lixia,JU Ping

(College of Energy and Electrical Engineering,Hohai University, Nanjing 211100, China)
Abstract: The research of power system control affected by the increasing stochastic factors of power system
becomes more necessary. The quasi-generalized Hamiltonian system functions of simple stochastic power
system with excitation control are built. The stochastic average method of quasi-generalized Hamiltonian
system is applied to obtain the average It functions of the controlled simple stochastic power system based
on the energy functions. According to the Bellman stochastic dynamic programming theory,a dynamic
programming equation is established with the maximum reliability of the bounded fluctuation region as its
control objective to obtain the optimal control law of system. A conditional reliability function is introduced
to measure the reliability of bounded fluctuation region. Analytical method is applied to calculate the system
reliability under the optimal control law and it is compared with the result of Monte Carlo method.
Simulative results verify the effectiveness of the proposed control method.
Key words: electric power systems; quasi-generalized Hamiltonian system; reliability maximization; bounded

fluctuations; Bellman stochastic dynamic programming theory



