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TeMIepaTypH t, eKBIBaJICHTHOTO cTpecy G 1 nedopmariii € mpu cuii pododoro ctpymy I=1 A.
OtpumaHi pe3yabTaTH MOXYTh OyTH KOPUCHUMH IIPHU MPOEKTYBAHHI TEPMOEICKTPUYHUX BY3IIiB
TPAHCIIOPTHOTO EIEKTPOOOIIaJHAHHS Ta ABTOMAaTU30BaHUX CHCTEM.
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SCHEME FOR THE TRANSMISSION OF RECOVERY ELECTRICAL ENERGY
BETWEEN ROLLING STOCK WITH ENERGY STORAGES
Nerubatskyi V.P., PhD, Associate Professor, Hordiienko D.A., Postgraduate
Ukrainian State University of Railway Transport

The market for rechargeable batteries for automotive, industrial, and other applications has
grown rapidly in recent years, with battery performance (capacity and power) continuing to
improve and cost to decrease [1]. This makes it possible to use storage batteries on rolling stock,
which can be used on slopes and short sections of non-electrified track [2].

While traveling on electrified sections of the railway, the train charges a high-capacity
battery that uses the energy to drive and power auxiliary systems. This eliminates the need for an
internal combustion engine, resulting in significantly greater energy efficiency, better
environmental performance and lower maintenance requirements compared to diesel trains.

Regenerative braking works by using the traction motor as a generator during braking.
Regenerative energy is returned to the catenary network and reused to accelerate the next train.
However, this regenerative energy may not be fully utilized during off-peak periods when there are
fewer trains. Energy efficiency is maximized if all the braking force required to stop the train is
provided by regenerative braking. However, braking power at high speeds is limited by the output
characteristics of the engine. Therefore, the amount of braking power that regenerative braking
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cannot provide at high speeds is provided by pneumatic braking, resulting in poor energy
efficiency. Thus, the problem lies in the limitations of the engine characteristics.

In the event that there are no trains that can receive regenerative electricity, storage batteries
are used for absorption. The stored energy is then reused during the next acceleration of the train
to reduce the energy consumption of the inverter. Two possible locations of storage batteries are
on the vehicle and along the track (Fig.).

Energy storages Regenerative electricity

Figure 1. Regenerative electricity transmission scheme

The inverter operates under light load in such a way as to reduce the regenerative current.
Despite the fact that this minimizes the rise in the voltage of the filter capacitor, the power of
regenerative braking is reduced, and accordingly, the production of regenerative energy is less.

With regenerative braking at an effective speed, the operating range of regenerative braking
is extended to higher speeds by using batteries to increase the DC voltage of the inverter, thereby
increasing the output power of the motor and inverter without changing the current through the
various components.
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SYSTEM OF DECENTRALIZED TRACTION ELECTRICAL SUPPLY FOR HIGH-
SPEED TRAINS
Nerubatskyi V.P., PhD, Associate Professor, Hordiienko D.A., Postgraduate
Ukrainian State University of Railway Transport

Ukraine's desire for European integration requires the introduction of high-speed transport
and measures to modernize power lines. High-speed transport can be implemented with the help of
direct and alternating current traction power supply systems, which are being implemented in
Ukraine, but to ensure constant speeds, it is necessary to increase the power consumption of the
traction network, primarily in the electrical part of DC [1, 2].

The existing centralized DC power supply systems cannot always provide the power
required for high-speed trains [3]. The main limitations are the voltage drop on the current receivers
and the reduction of mechanical strength due to the heating of the catenary conductors. In addition,
one of the most important requirements for traction power sources is the power reserve factor.
However, these requirements cannot be met without improvement, modernization and design of
the electric traction system.

In order to meet the necessary demand for electricity and ensure the operation of high-speed
trains, it 1s necessary to take all possible measures to increase the power supply on certain routes.
For this reason, power supply systems with decentralized traction load are increasingly being used.
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