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Q-learning-based Dynamic Optimal Allocation Algorithm for CPS Order of Interconnected Power
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Abstract: The dynamic optimization of automatic generation control (AGC) order allocation based on the NERC’ s control B I 1] L SR AT K ks o R
performance standard (CPS) is a problem on stochastic optimization in the AGC system for the interconnected power b BB ek

system. The CPS order allocation was discretized and viewed as a discrete time Markov decision process (DTMDP). The o

dynamic control method based on Q-learning was proposed. Reward functions in Q-learning were designed based on b HBIR A

different optimization objectives. Thermal and hydro units were integrated, with the regulating margin for hydro units being ARIAEHE R
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considered, toimprove the regulating performance of the AGC system. The application of the Q-learning algorithm in the y R
two-area load frequency control (LFC) model and China southern power grid model was presented, compared with the b TS

genetic algorithm and an engineering method. The case study shows that the Q-learning algorithm can enhance the

robustness and adaptability of AGC systems in CPS assessment. LI
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