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4 Kypc, hakynomem «Inepzemuueckuily
Pocmoeckuii 2ocyoapcmeeHnnblii yHugepcumem nymeii cOoOueHus

Poccus, 2. Pocmoes-na-/[ony

OBJIEJJEHEHUE KOHTAKTHOM CETHU XKEJIE3HBIX JIOPOT
(BO3AYIIHBIX IPOBOJ0B): AHAJIU3 ONBITA POCCUMCKUX U
3APYBEKHbBIX YYEHbBIX

Aunomauus. B cmamve paccmampueaemcs npooiema 001e0eHeHUs]
KOHMAKMHOU Cemu JHcelle3nblx o0opoe. Aemop ananuzupyem pocCUuCKuil u
KUMAUCKuil onvim, npeocmasisiem mpaouyuoHuvie Memoovl, UCHOIb3YeMble 8
Poccuu (mexanuuecxue, xumuueckue, snexmpudeckue), U Onucvbl8aem KUMaucKuil
aKcnepumenm 6 smotl obnacmu. Hosoe obopyoosanue 6vi10 ycmanoeieHo Ha
Pocmosckom omoenenuu Cesepo-Kasrkasckoti scenesnoii oopoau. Imo no3zeonsem
nonyyams Heobxooumvie OaumHble 00 OKpydcarowell cpeoe U USMEHEeHUsX 6ecd
KOHMAKMHOU NO0BECKU, a4 MAKice UMemsb UHCMPYMeHmbl 0l NPpedomepauleHus
00pbI6A KOHMAKMHO20 NPOBOOA.

Knioueevle cnoea: sicene3no00podxcHas KOHMAKMHASL cemb, 00jedeHeHue,
0b0pydosaHue, MexaHuieckoe, 21eKmpuyeckoe, 0Opvl8 KOHMAKMHO20 HpPO80Od,

Cesepo-Kaska3zckas sxcenesnas oopoea.
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Annotation. The paper deals with the problem of railway contact network
icing. The author analyses Russian and Chinese experience, presents the traditional
methods using in Russia (mechanical, chemical, electrical) and describes the
Chinese experiment in this field. The new equipment was installed on the Rostov
branch of the North Caucasus railway. It allows to obtain the necessary
environmental data and changes in the weight of the contact suspension and to have
tools to prevent breakage of the contact wire.
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Introduction. The problem of the contact network icing is relevant for many
countries, especially with a harsh humid climate. Ice on the contact network can lead
to big problems: increased wire tension, deformation of the middle anchor clip, the
appearance of an electric arc that can burn the contact wire and the pantograph trains,
electrical breakdown of insulation, breakage of the contact wire, and most
importantly - to the destruction of structures and large economic costs for repairs.
This problem is studied by many Russian and foreign scientists: M. A. Trubitsin[1],
Liu Heyun [6], T. W. Brakel , J. P. F. Charpin, T. G. Myers[4], Belyev[5] and many

others.
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This topic is being developed at the Department of "Automated power supply
systems" at Power engineering Faculty of Rostov State Transport University.

The purpose, Concept, Material.

The purpose of our research is to study an important problem - icing of the
contact network of railway on the base of Russian and Chinese experience.

Icing is the process of forming ice on the surfaces of various objects and
buildings at low temperatures and high humidity. However, there are not so many
works devoted to the study of icing contact wires of railways, but this issue is
becoming more relevant every day due to the development of high-speed traffic.

Literature Review.

There are various methods for removing ice [1, 2, 3]:

1. Mechanical;

2. Chemical;

3. Electrical.

1.1 Mechanical removal of ice is performed promptly by repair personnel and
electric locomotives with a vibrating pantograph, which provides knocking down ice
from the wires. These methods are inconvenient because of manual activity and time
for this activity. It leads to disruption of the normal operation of the railway section
due to the need for equipment and personnel.

1.2 Under the chemical method special de-icing agents are used, waterproof
and antifreeze lubricants to prevent icing if other methods of removing ice are not
possible.

1.3 The electrical method is the method when removing ice is carried out by
heating the wires with an electric current, which prevents the formation of ice. It
should be noted that the scientists of the Rostov State Transport University
emphasize that there are still no effective and universal ways and methods of dealing
with ice deposits on contact wires in the world [1].

Chinese scientists conducted an experiment on icing and melting on contact

wires. The entire experiment was conducted in an artificial environment chamber.
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Using a special tube with a solution, the desired temperature was maintained during
the experiment. In the plexiglass section, three wires with the same dimensions were
placed: one real CTS120 contact wire, and the other two cylindrical ones. In this
experiment, the influence of wind speed, temperature, and liquid water content on
the process of icing and melting of ice was studied. After conducting the experiment,
the main conclusions were made:

1) wind speed has a significant effect on icing, and the higher the wind speed,
the greater the ice density will be;

2) air temperature increasing leads to an increase of the density of ice, but it
reduces its thickness [6].

Discussion. Analysis of the literature, theoretical and practical experience
have demonstrated the difference in methods and ways of icing removing. If the
Russian authors emphasize the lack of a universal method and continue to search for
solutions to the problem depending on the type of contact network (AC / DC), the
Chinese scientists offer bench experimental models. But both Russian and Chinese
Scientists stress such factors as: wind speed, thickness and density of ice cover, kind
of contact net (AC or DC), type of climate conditions, railway infrastructure (tunnels
or open air).

Results. On one of the main sections of the Rostov branch of the North
Caucasus railway, a set of equipment was installed (in the area where there was an
intensive wind impact), which allows to obtain the necessary environmental data and
changes in the weight of the contact suspension [1]. These tools help to protect wires
from breakage.

As mentioned above, icing of wires is a very serious problem. Large resources
are allocated to fix the problem if the contact network is damaged. Therefore the
main task at the moment is to analyze all methods and identify a new more effective
way to eliminate icing taking into account all the climatic features of definite

country's regions.
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