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WECS virtual moment of inertia control for free and forced vibrations mitigation. 

Andreev G. B., Sheskin E. B. 

Operation of wind turbine generators (WTGs) has a number of features due to the stochastic nature 

of the primary energy source. As a result, the control of the installation implies regulation of multiple 

parameters that ensure optimal operating conditions for the internal units and elements of the WTG, 

and also allow them to meet the requirements of regulatory documents. 

At the same time, the elements of wind turbines are subject to continuous impact of changing wind 

with sudden gusts and turbulent fluctuations in wind speed. The design of the wind turbine shaft 

favors the appearance of twisting torsional torques in it, increasing fatigue loads on the components 

of the shaft. 

The article proposes a control strategy for the WECS that reduces the amplitude of torsional torque 

oscillations and, accordingly, reduces the frequency and duration of WECS downtime in the event 

of damage or scheduled repair of the shaft. 

Key words: renewable energy sources, voltage source converter, PMSG, wind turbine, torsional 

oscillations, free vibrations, forced vibrations, damper, dynamic wind model, turbulent wind velocity 

oscillations. 

 

Improvement of relay protection of a wind farm collector network. 

Burdukov I. D. 

The article analyzes modern methods to enhance the reliability and efficiency of wind energy 

systems during their integration into the Russian power grid. It discusses algorithms and technical 

solutions for relay protection and automation, including relay protection and automation terminals 

powered by current transformers and reclosers. The study examines how these technologies optimize 

protection functions and improve wind energy system stability, particularly in remote and hard-to-

reach regions. Recommendations for equipment implementation and configuration are proposed 

to improve wind energy systems performance and increase overall system reliability. 

Key words: relay protection, wind energy system, relay protection and automation terminals, 

reclosers, power system stability, protection optimization. 

 

Increasing the level of automation of the series of calculations of asymmetrical modes at  

selecting parameters for setting of relay protection devices. 

Abakumov S. A., Vishtibeev A. V., Ponomarev E. A., Savvin D. N., Cheganova N. F., Erekaykin E. I. 

The article considers the features, main functions and capabilities of domestic software «ARU 

RZA» owned by JSC «STC UPS». The article describes the optimization methods applied for 

calculation algorithms in the program. The equivalence approach and optimization method of cal-

culations multiple non-symmetrical states are considered. The paper also describes a binary search 

algorithm based on the example of calculating protection parameters according to matched conditions 

with the protection of an adjacent connection and an optimization method for determining fault 

location. 

Key words: software, short-circuit currents calculation, relay protection and automation devices, 

algorithm optimization, automation of calculations. 




