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Abstract. This study investigates methods for planning and controlling the opera-
tion of microgrids based on predictive analytics. The research focuses on current trends in 
distributed energy systems, driven by the extensive deployment of renewable energy 
sources (RES) and the growing significance of local power generation. The analysis ex-
amines key factors influencing system performance, including substantial capital invest-
ments required for grid infrastructure expansion and the necessity for precise coordination 
between energy production and consumption under variable RES output conditions. Two 
primary operation planning approaches are investigated in detail: genetic algorithms and 
dynamic programming methods. Genetic algorithms demonstrate superior adaptability to 
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structural changes and operational conditions, effectively handling multiple variables. 
However, their implementation demands considerable computational resources and ex-
tended optimization time. Dynamic programming methods offers enhanced predictability 
and faster computation speeds but operates within constraints related to controllable pa-
rameters and applicability conditions. A comparative evaluation of these methods assesses 
their accuracy, stability, and versatility. The research demonstrates that genetic algorithms 
are particularly suitable for complex systems requiring continuous model updates and ad-
aptation. Conversely, dynamic programming proves more effective in resource-con-
strained environments with predefined control parameters. The theoretical concepts are 
validated through numerical experiments and practical case studies demonstrating optimal 
energy distribution scenarios. The study shows the effectiveness of predictive methods in 
enhancing the technical and economic performance of microgrids while i mproving over-
all system reliability and energy supply stability. 

 Keywords: genetic algorithms, dynamic programming, microgrid, power system 
reliability, mode optimization, forecasting, economic efficiency. 
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Fig. 1. Directed graph of microgrid states
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 Fig. 2. Operation plan and state graph of microgrid using DP method  
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 Fig. 3. Microgrid operation plan using GA method 
 

   
 Fig. 4. Microgrid operation plan using DP method  
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