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Abstract. The article proposes a method for automatically finding the optimal 

characteristics of a genetic algorithm (GA) used to determine the total power and compo-
sition of the shut-off load in an active energy complex (AEC). The point of the approach 
is that the external GA (meta-GA) optimizes the key characteristics of the internal GA that 
solves the applied problem. The target function of the meta-GA has been formed, which 
jointly takes into account several indicators: the probability of finding the optimal solution, 
the magnitude of errors, and computational costs. The results of computational experi-
ments conducted on the AEC test model are presented, demonstrating a reduction in the 
GA execution time by up to 92 times while maintaining the probability of finding the best 
solution. It is shown that the use of the meta-GA ensures a stable adaptation of the GA 
parameters to specific task conditions and contributes to an increase in the efficiency of 
automatic load shedding systems. 
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parameter optimization; load shedding. 
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 Fig. 1. Simplified block diagram of the AEC test model in standalone mode   
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 Table 1. 

The power of controlled connections and their corresponding value 
 

N 
 .  

V .  
N 

 .  
V .  

N 
 .  

V .  
1 29 20 18 38 25 35 41 27 
2 44 29 19 36 29 36 44 26 
3 36 28 20 44 18 37 30 21 
4 34 24 21 44 27 38 48 19 
5 37 25 22 42 25 39 42 19 
6 44 28 23 38 25 40 45 25 
7 31 30 24 36 26 41 43 25 
8 38 15 25 38 21 42 51 16 
9 43 16 26 40 11 43 39 25 
10 41 19 27 42 19 44 33 27 
11 36 25 28 31 29 45 38 27 
12 31 20 29 42 26 46 32 26 
13 37 22 30 41 21 47 44 11 
14 42 24 31 40 25 48 32 21 
15 41 23 32 31 22 49 36 26 
16 35 27 33 40 23 50 34 25 
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 Fig. 2. Functional scheme of adaptive metaGA 
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 Table 2. 
Range of GA parameters in the experiment 

 
  

. 
   

 
 100 600 2 Integer 

 50 200 2 Integer 
 0 4 1 Char 

 
 2 10 1 Char 

 0 5 1 Char 
 0 1 0,01 Double 

 0 3 1 Char 
 0 1 0,01 Double 

 
 0 1 0,01 Double 
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 tournament selection)   
   (fitness proportionate selection); 
   (rank selection); 
    (stochastic universal sam-

pling); 
 scaling fitness). 

 
 k- k-point crossover)  

 
 uniform crossover)  

 
 

   (bit flip mutation); 
   (multiple bit flip mutation);  
   (swap mutation); 
   (substring inversion mutation). 
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Intel Core 
i3-1115G4 
3,00  

AMD Ryzen 5 
5600H  

 
 82:41:38 60:28:32 

 1:39:13 1:13:33 
  1 1 
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 0 0 
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 Fig. 3. Dependence of the best result on the solution time in the meta-tag generation 

on the generation number in the first (a) and second (b) experiment 
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