
Selection of initial approximations in the calculation of the limiting modes of electric power systems. 

Sorokin E. V., Chudnyj V. S., Shipitsin M. S. 

The article discusses the features of calculating the limiting modes of operation of electric power systems (EPS) 

by the criterion of static aperiodic stability using generalized equations of limiting modes (GEL). A comparative 

analysis of the methods for selecting initial approximations in determining the maximum modes of the EPS  

has been performed. Using the example of calculations for the EPS test scheme, the dependence of the rate  

of convergence of the GEL on the initial approximations of the eigenvector and the number of weighting steps  

to the limit mode is shown. 
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Enhancing general primary frequency control algorithms for a technologically isolated power system. 

Fyodorova V. A. 

This paper addresses the challenge of inefficient General Primary Frequency Control (GPFC) in isolated power 

systems during specific emergency scenarios. A comprehensive mathematical model was developed in the 

MATLAB environment to simulate the dynamics of synchronous machines, regulators with adjustable parameters, 

and the interconnections between power system components. The model was verified with the data from  

a real-world emergency event in an isolated Russian power system, which was characterized by ultra-low  

frequency oscillations (ULFO) during GPFC. Using this validated model, two enhanced GPFC methods  

were tested: a combined regulation method and an adaptive participation method. The proposed approaches aim 

to mitigate undamped frequency oscillations and improve the stability of primary frequency control in low-inertia 

systems. 
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Algorithmic features of a centralized system for automatically maintaining active power reserves. 

Gerasimov D. A., Zelenin A. S., Kabanov D. A. 

The key features of the main calculation algorithm are presented. The algorithm is implemented in the control 

computing complex of the active power reserves automatic centralized control system. The algorithm automatically 

maintains the required secondary active power reserve value. The algorithm analyzes the size of the tertiary active 

power reserve and generates proposals aimed at maintaining it. 
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Selection of control actions based on the common starting elements of two adjacent SHC CECS complexes. 

Chuvasheva N. N. 

The creation of centralized complexes with a single logic of emergency management was an inevitable stage 

in the development of emergency automation in our country. They are important for the energy developmeny  

of our country. The centralized emergency control system (CECS) expands the range of permissible modes  

of operation of the power system, increases accuracy and reduces the redundancy of control actions (CA). The 

reliability and efficiency of the CECS has been proven by many years of successful operation. The algorithms  

of the CECS are still being improved. The development of CECS provides for the creation in the future  

of a coordinating emergency automation system (CEAS) of the UES of Russia, which is intended for the effective 

coordination of CECS of combined and regional energy systems. 

This work examines the selection of control actions for common starting device using the example of two 

adjacent complexes of SHC (software hardware complex) CECS combined energy system (CES) North-West and 

CES Center. Technical solutions are proposed in terms of coordination of the selection of control actions for  

the common starting devices of CECS CES North-West and CES Center for all combinations of operating modes  

of the lower device of the substation 750 kV Leningradskaya and the lower device of the Kalininskaya NPP  

(nuclear power plant). 

The developed solutions are an example of private interaction, therefore, they cannot be used to coordinate the 

selection of control devices for common starting elements in other operating areas, without taking into account all 

the features of the calculation models of the CECS of these operating areas. 
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