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Using hybrid energy storage systems with renewable energy sources 

in Unified Power System of Russia. 

Antonov A. A., Dvorkin D. V., Purshev I. A., Samoilova A. A., Timofeeva A. G. 

Active development of generation based on renewable energy sources in the Unified Power System 

(UPS) of Russia will eventually require changes in traditional technical solutions for the future de-

velopment of the energy system. The article considers the usage of a hybrid energy storage device 

with a solar power plant for power supply to consumers in a remote area of the UPS of Russia. There 

is chosen as a hybrid energy storage system the variant battery-supercapacitor. It is shown in the 

article that storages of this type has improved technical performance and increased service life. 

There are considered for the investigated section of the power system the technical variants of 

increase of reliability of power supply of socially significant consumers, one of which consists in 

electric network construction of the second circuit of the overhead line 110 kV, and the additional 

variant - in construction of power station with the storage. It is shown that for the investigated section 

of the power system the additional variant has twice less capital investments in comparison with the 

variant providing for power grid construction. 

Key words: improvement of electricity supply reliability, system services in power system, renewable 

energy, hybrid energy storage system, battery storage, supercapacitor. 

 

Optimization of the electric power system operation based on application 

of battery energy storage system. 

Belyaev A. N., Verner M. E., Zakharyan E. A., Sorokin E. V. 

The main purpose of this study is to substantiate the possibility of using battery energy storage to 

increase power system transient stability. A simplified model of the Boguchanskaya hydropower 

plant (HPP) region power system has been created. An analysis of the transient stability of the 

Boguchanskaya HPP region has been carried out. An algorithm for the operation of battery energy 

storage system (BESS) to increase transient stability level has been developed. Assessment of the 

effectiveness of the proposed solutions has been carried out, and the justification for carrying out 

review activities has been substantiated. 

Key words: transient stability, battery energy storage systems, synchronous generator, automatic 

excitation control, hydro power plant. 

 

Investigation of the possibility of power transmission via submarine AC cable lines 

over long distances. 

Mikhailov D. O., Sheskin E. B. 

A variant of power supply system for an underwater offshore field using an alternating current cable 

line with a frequency of 50 Hz has been investigated. An analytical model has been developed to 

perform steady state calculations and analyze voltage and current distribution along the cable in the 

system being studied. The no-load mode with receiving end open and loaded mode for a long cable 

line have been investigated, and features that lead to unacceptable operating conditions have been 

identified. A proposal has been made and justified for providing acceptable electrical parameters for 

transmitting electric energy over long distances using cable lines. 

Key words: cable, submarine cable line, steady state, power transmission, shunt re-actor, long 

distances, offshore fields, underwater mining complex. 


