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ACTIVE FILTER-COMPENSATING DEVICES FOR REDUCING
ENERGY LOSSES IN THE ELECTRICAL SUPPLY SYSTEM

PhD, associate professor V.P. Nerubatskyi, postgraduate D.A. Hordiienko,
Department of Electrical Energetics, Electrical Engineering and
Electromechanics, Ukrainian State University of Railway Transport,
Kharkiv

Traction power supply systems of direct current on the railways of Ukraine
are characterized by a number of disadvantages, including: low power factor, a
significant level of emission of higher current harmonics to the power supply
network, lack of voltage stabilization, as well as lack of energy recovery from
the traction network to the general industrial network [1]. Each of these factors
leads to significant economic costs. Thus, higher current harmonics cause
additional losses in the active resistance of the conductors [2]. A low power
factor (estimated value between 0.75 and 0.8) leads to additional reactive power
costs. And the lack of ability to regulate and stabilize the voltage level in the
contact network leads to voltage drops [3]. Under this condition, the consumer
(electric locomotive) when the supply voltage is reduced to ensure the set speed,
consumes more current, which leads to an increase in additional power losses in
the catenary network.

The report considers the use of active filter-compensating devices in the
power supply system, and also presents the results of research on a simulation
model in the Matlab software. The use of filter-compensating devices is
economically and technically beneficial, as losses from voltage drops are
reduced, the quality of electrical energy is improved, and the efficiency of the
power supply system is increased.

References: 1. Plakhtii O., Nerubatskyi V., Hordiienko D. Research of Operating Modes and
Features of Integration of Renewable Energy Sources into the Electric Power System. 2022 IEEE 8th
International ~ Conference on  Energy Smart Systems (ESS). 2022. P.133-138.
DOI: 10.1109/ESS57819.  2022.9969337. 2.  Jintaka D.R., Suharto, Mangunkusumo K. G.,
Munir B. S. Correlation of Harmonics Distorted Current to Current-Carrying Capacity in Different
Cable Cross Section. 2019 International Conference on Electrical Engineering and Informatics
(ICEEI). 2019. P. 320-323. 3. Nerubatskyi V., Plakhtii O., Hordiienko D., Mykhalkiv S., Raviyuk V.
A method for calculating the parameters of the sine filter of the frequency converter, taking into
account the criterion of starting current limitation and pulse-width modulation frequency. Eastern-
European Journal of Enterprise Technologies. 2021. Vol.1, No.8(109). P.6-16.
DOI: 10.15587/1729-4061.2021.225327.
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