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On a vector control system for operating ac-grids within high penetration 

of renewables. 

Dvorkin D. V., Novikov A. N., Novikov N. L., Suprunov I. S. 

In electric power systems may occur power flows from existing power plants to large load nodes. 

The flows depend on grids' parts modes, in some cases, existing connections do not have sufficient 

capacity, considering the need to ensure the issuance of power from both traditional stations and 

renewable sources. 

Power capacity limitations, in its term, may pent up the output of active power from power plants 

and decrease the reliability of the grid. In some cases, these capacity limitations are caused by current 

load limits under uneven power load in elements of different nominal voltages. To ease overloaded 

elements a vector control system can be applied. 

Specifically, this task can be realized with flexible AC grids, as such a system of two desynchronized-

doubly-fed synchronous machines (DDFS) with a transformer (autotransformer). Together, they can 

significantly increase the transfer capacity of a transmission system. 

This article describes the operational characteristics of a hybrid system with DDSF machines and 

assesses its influence on electrical regimes and active power flow. In this paper, we present the 

effectiveness of DDFS to increase the transfer capacity. As an example, a part of the southern energy 

system of Russia is used. 
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Method for calculating the instantaneous frequency of a discrete vector function. 

Sedoykin D. N. 

This paper deals with the calculation of the instantaneous frequency of a signal whose digital model 

is represented by a discrete vector function. The object of the study are methods of calculation of 

instantaneous angular velocity/frequency vector function. The subject of the study are errors in 

calculating the instantaneous angular velocity/frequency, the causes of occurrence and ways to 

eliminate them. 

The paper considers the basic ways of calculating the instantaneous frequency of a signal represented 

by a vector function, based on quadrature components (orthogonal projections). The accuracy of each 

calculation method is evaluated by comparing errors. Practical recommendations for the selection 

of the measuring range for the instantaneous frequency of the signal and the choice of the sampling 

frequency are given. It is proved that by changing the modulus of the discrete vector function, 

the calculation of its angular frequency/velocity will be carried out with an error, and thus, the  

inexpediency of using the classical method of computing the instantaneous angular frequency 

in practice is substantiated. It is shown that in order to eliminate this error, the calculation of the 

instantaneous frequency of the vector function must be performed only after its modulo normalization. 

A simulation model is presented that clearly demonstrates the methodological and instrumental 

errors for each of the frequency calculation methods considered in this paper. 
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