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Cexkuis 2: TexHiuHl HAyKH

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 is 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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One of the main differences between centralized and decentralized power systems is the
number of units in the substations and the ways to reserve their power. With centralized power
supply, the number of blocks is at least two. With decentralized power supply, all substations are
unified. At the same time, in the first scheme, a reserve is provided in case of unit shutdown, and
in the second - in case of substation shutdown. In order for a distributed power supply with one
disconnected substation to provide normal traffic modes, it is necessary for the substations to be
located much closer to each other than in a centralized power supply scheme. Accordingly, the
capacity of each substation will be smaller, and their number will be larger. Therefore, such a
scheme becomes expedient under the condition of maximum unification of traction substations.

The concept of decentralized power supply ensures high efficiency and reliability and
eliminates the need for power supply devices. The system can use the existing rolling stock and
does not require significant costs for the modernization of the contact network. In a decentralized
power supply system, the cross-section of the catenary wires is much smaller, which leads to a
reduction in power and voltage losses. In addition, the protection of the contact network against
short-circuit currents, potentials of the rails relative to the ground and, as a result, the risk of
destruction of underground structures due to leakage currents is significantly improved.

The introduction of a system of decentralized traction power supply can provide the
necessary power of the traction network in accordance with the standardized voltage levels in
conditions of high-speed traffic. At the same time, the total power of traction substations decreases
and the utilization ratio of this power increases.
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CTBOPEHHSI E@FEKTUBHOI KOMIT'IOTEPHOI MEPEXKI JJI51 JIIKAPHI
bproxos Bb.P., Tarynoa M.1O., K.T.H., 1OLEHT
Hayionanonuu Yuieepcumem “3anopizvka nonimexuika’

3pocraroya nmorpeda B onTUMI3alii yrpaBiIiHHSI MEIUYHOIO 1H(QOpMAIIIE€0 Ta MOKPAIICHHS
HaJlaHHSA MEIWYHHX TIOCIYT y JKapHAX MOTpedy€e HOBUX TEXHOJIOTiH, 30KpeMa CTBOPEHHS
e()eKTUBHOI KOMIT'FOTEPHOT MEPEKI.

Merta poboTH nossrae y po3poO1i Ta BIPOBAKEHHI KOMI'IOTEPHOI MEepexi y JiKapHi IS
MOKPALIEHHS JOCTYMHOCTI MEIMYHOI iH(popMalii Ta onTUMi3alii poOOYHX MPOLECIB MEAUYHOTO
nepcoHaty.

AmHani3 notped nikapHi B cepl MEpeKeBUX TEXHOJOTIH BKIIOYa€e B ce0e BU3HAUCHHS
NOTPiOHOI MPOMYCKHOI 3aTHOCTI, MaclITa0yBaHHI MEPEXKi, PE3EPBHOTO 3a0€3MEUECHHS Ta 1HIIL
napaMmeTpu. Bu3HaueHHsS BUMOT 10 Mepexi 1 001alHaHHs BPaXxOBY€ He JIMIIE TEXHIUHI aclleKTH, a
i BUMOTH 70 0€3MeKH, TOCTYIMHOCTI Ta MBUAKOCTI IIepeaadl TaHHX.

OnTtumanbHa apxXiTEeKTypa MEpeki, Taka K JIOKaldbHa 4d pO3MOAileHa, Oyna BUOpaHa 3
ypaxyBaHHSAM CIeIM(IKH JTiKapHi, KUIbKOCTI KOPHUCTYBayiB, THMIB MIAKIOYEHb (IIPOBIIHUX Ta
0e3IpOTOBHX), @ TAKOXK MOTPeO y BIAJATICHOMY JOCTYMI 10 JaHUX.
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