
158 Content, abstracts, key words 

Известия НТЦ Единой энергетической системы  № 1 (92)  • 2025 • 

 

Voltage non-sinusoidality evaluation on WPP busbar taking into account the shunt effect 

of WPP collector network. 

Antonov A. A., Volkov M. S., Danilov O. I., Dvorkin D. V., Ivanov V. V., Mironov G. S., Ushakov E. A. 

Currently, projects for the power output scheme of wind power plants operating in parallel with 

the Russian power system are being implemented. The highest installed capacity of wind power 

plants is observed in the Unified Energy System of the South. 

To ensure voltage frequency indicators of 50±0.2 Hz at the station’s busbars, each wind power 

plant includes inverter installations (the number of installations corresponds to the number of wind 

turbines), each of which is rated for the full capacity of its generator. Being the sources of higher 

harmonic currents, these inverters degrade the power quality in terms of voltage waveform distortion. 

During the design of the station, as part of the development of working and project documentation, 

one of the mandatory procedures is the assessment of power quality indicators. The complexity 

of this assessment, specifically regarding voltage waveform distortion, at the preliminary stage of 

power output scheme development, may be due to the absence of parameters for the collector network. 

This article takes into account the shunting effect of the 35 kV wind power plant collector cable 

network due to the physically induced presence of significant capacitance between the collector 

network and the ground. It is shown that as the harmonic order increases, the shunting effect  

intensifies. A near-resonant growth of the higher harmonics currents at the point of common 

connection of the wind farm and the power system has been revealed. 
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Modeling of automatic frequency increase limiting devices in the RuStab software 

package. 

Ryndina I. E., Sorokin E. V., Tukhar G. O. 

The article investigated the modeling of automatic frequency limiting devices in the RuStab 

software package taking into account the requirements of GOST P 59373-2021. The measuring part 

of the AFIL device, the frequency and frequency derivative response stages, their return, the network 

connection diagram, functional features and operation algorithm were considered. Two models of 

the AFIL device were also implemented: in the user device designer and using the automation model 

designer. In conclusion, the calculated case of power imbalance in the network is considered and 

graphs of electromechanical transient processes are given. 

Key words: automatic frequency increase limitation, user device designer, automatic model 

designer, frequency measurement methods, macroblocks, frequency measurement methods. 

Power system management in normal and emergency operational modes 

 

HVDC network for operating of a virtual power plant. 

Gerasimov A. S., Izmailov R. K. 

The paper considers the principal possibility of organizing an HVDC network for the operation 

of a virtual power plant, which consists of a set of generation facilities located on a large territory, 

both traditional and renewable energy sources. The possible structure of the HVDC network, as well 

as the general principles of power control of such a virtual power plant, are described. 

Key words: HVDC network, virtual power plant, control system, voltage, current, power control 

system. 




