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Abstract. The integration of distributed generation based on renewable energy 

sources (RES) into distribution electrical networks (DEN) often negatively affects the 
overall efficiency of the energy system. The stochastic nature of RES causes fluctuations 
in power and voltage, and connecting RES to DEN through semiconductor devices (invert-
ers) leads to the appearance of harmonic current components. D-STATCOM is widely used 
in DEN to improve the power quality for consumers. However, their use in DEN with RES 
is a difficult task: the dynamic nature of the change in the mode DEN parameters makes it 
ineffective to use traditional control algorithms based on PI/PID controllers. The article is 
devoted to improving the efficiency of D-STATCOM by increasing the response rate to 
dynamic changes in the parameters of DEN with RES using artificial intelligence. An ap-
proach to managing D-STATCOM based on type 2 fuzzy logic is proposed, which differs 
from type 1 fuzzy logic in greater flexibility and the ability to better cope with uncertainty. 
Four scenarios of the reaction of PV and wind power plants to external disturbances are 
modeled: without regulation and with control of the D-STATCOM network parameters 
based on a PI controller, type 1 fuzzy logic, and type 2 fuzzy logic. The results of the 
scenario comparison showed the advantage of an algorithm based on type 2 fuzzy logic, 
which makes it possible to improve voltage regulation in the DEN with external interfer-
ence. 
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Fig. 3. Membership function (type 1) for voltage regulation:input (voltage); output (reactive power)
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Table 2.
Comparison of results for different modes
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1- 2-

THDi, % 9,30 3,60 3,27 3,08
U, % 2,56 1,72 1,45 1,40
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