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UDK 623.615

Assessment of the Efficiency
of Power Distribution Systems
(Onboard Cable Network)
of Modern Aircraft
during Operational Maintenance

Dubbessa Mulubirhan Hailu, Desta Abebe Bekele

Samara University,
Samara (Russia)

Key words and phrases: power supply; aircraft;
network; evaluation; maintenance.

Abstract. The purpose of the study is to characterize
the power distribution systems on the ship. The research
objectives are forms and methods for evaluating the efficiency
of power distribution systems. The research hypothesis is
determined by the fact that the article considers the features
of evaluating the efficiency of power distribution systems of
modern aircraft during operational maintenance. The paper
uses general scientific research methods. The results of the
study are that special attention is paid to the calculation of
the main indicators that characterize the power supply chain
of the onboard cable network. The possibilities and prospects
of using intelligent systems for diagnostics and monitoring
the state of the on-Board cable network are also considered.

The aircraft's power supply system consists of DC and AC power generation systems.
Common sources of electricity on an airplane are:

— two DC generators with a specific power, rated voltage and rated current;

— two alternators with a specific power, rated voltage, frequency 400-900 Hz and rated
current. Secondary sources single-phase alternating voltage of 115 V 400 Hz AC three-phase
voltage 36 V 400 Hz can be two combined Converter with a nominal capacity of respective
channels 115 and 36 In [5].

Generators and converters in flight provide power to each group of electricity consumers,
while they are connected, which allows them to work in parallel. All consumers of direct and
alternating current electricity, depending on the degree of significance, are connected to the
common or emergency bus of the distribution equipment. Emergency DC power supply is
provided by two 24 V batteries with a capacity of 25 Ah each. This is also reflected in the
environmental components [7]. There is no doubt that to assess the efficiency of the power
distribution system in aircraft, it is necessary to determine whether the AC frequencies fit into
the “tolerance tube”, one of the types of which is shown in Fig. 1.

Typical causes of voltage output beyond the limits of the “tolerance tube” in the failure state
are the following: failure of the generation channel; short circuits in the distribution channel;

ENGINEERING 5
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Fig. 1 “Tube tolerance” quality control voltage (a) and frequency (b) in terms of quality of
normative-technical documents, as well as the desired requirements for the voltage quality
of the distribution system (a)

transients due to incorrect calculation of loads on the distribution channel [6]. In this case, to
assess the effectiveness, it seems appropriate to calculate the main indicators that characterize
the power supply circuit of the onboard cable network: the value of the voltage drop AU, V;
value of the wire cross-section plane Sp, mm?, the balance of the voltages of the transformer [4].
The value of the voltage drop is determined by the formula:

av =20
S

where p is resistivity of the wire material; / is wire length; / is current consumption; S is wire
cross-section plane.
The cross-sectional area of the wire is calculated as follows:

S, = pll ’
AU,
where AU, is permissible voltage drop of the circuit section (AU, = U, .. — U, mina)-

The condition must be met: S, < S. The balance of the voltage transformer:

U,sin(ot + @)= Lgil +isrs — Myii,
MOi\,S:Lriltr +itrrr ,

where ig,ig, i, i, are values of primary and secondary windings currents and their derivatives;
ry is active resistance of the primary winding (stator); r, is active resistance of the secondary
winding (rotor);  is angular frequency; ¢ — voltage phase; U, is power supply voltage amplitude
value; L, L,, M, are the inductance of the primary, secondary, and mutual inductance of the
transformer windings, respectively [8].

The direct solution of this equation makes it possible to take into account not only the
scattering inductance, but also to determine the effect on the transients of the actual inductance
of the primary and secondary windings [5]. Today, in the era of digitalization and intensive
development of ICT, intelligent multi-level systems for monitoring the condition and diagnostics
of electric power facilities, the main principles of which are:

6 ENGINEERING
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Table 1. Comparative characteristics of traditional methods for evaluating aircraft cable
networks and intelligent diagnostic systems

Traditional approaches Intelligent systems

Functional diagnostics (constantly or periodically)
only for particularly important objects, test diagnostics
(during routine inspections)

Diagnostics and remote status monitoring for a wide
range of equipment

System of scheduled preventive repairs Maintenance and repair according to actual condition

Local diagnostics, protection and automation systems Adaptive distributed reliability systems (diagnostics,
for critical objects condition monitoring, self-recovery)

LA
Uif=const
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Utf=const
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' mwar 1o
"

Z'“ =goRsl

2% meonst
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Fig. 2. Transients in SG channels under different operating modes:

a) the results of calculating the transient process by output voltage levels at a constant
component of the network load U/f = const and an increase from 50 to 150 % of the network
load U/f = const, f = var; b) the dependence of the transient process when the network load

changes U/f = const, f = var from 150 to 50 % of the rated load and 50 % of the network
load U/f = const

— decentralizing computing resources to ensure the necessary frequency of measurement
and processing of diagnostic signals received on specific devices;

— combining diagnostic information in a hierarchical manner;

— classification of diagnostic information by degree of criticality to optimize information
flows between hierarchical levels of the system.

Table 1 shows the main differences between the traditional approach to on-Board cable
network assessment and intelligent diagnostic systems.

An example of an intelligent system for evaluating the effectiveness of an on — Board
cable network in aircraft is the Aircraft Diagnostic and Maintenance System — ADMS, which
is a centralized tool for performing most maintenance and diagnostics operations on modern
aircraft. This system allows you to register events and failures of aircraft electrical systems,
which makes it possible to get information and respond to it to engineering personnel in a short
time with the possibility of remote data processing in the event of a system failure on Board a
modern aircraft.

For example, in order to analyze the quality of electrical energy in the channels of a
synchronous generator (SG), the ADMS system allows you to build oscillograms that reflect
transients at a load value of 50 % of the rated power, and when the load changes abruptly from
50 % to 150 % of the rated power (Fig. 2).

Thus, summing up the results of the study, we can draw the following conclusions. Today,

ENGINEERING 7
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there are various methods and techniques for evaluating the effectiveness and technical
diagnostics, monitoring and monitoring the state of power distribution systems of modern aircraft
during operational maintenance. They allow you to calculate the balance of power and loads
of power sources, determine how much the required power reserve of on-Board DC and AC
sources is provided, and so on.

At the same time, there are significant prospects for intelligent analysis systems, the active
implementation and use of which will improve the reliability and manageability of all elements of
the aircraft’s electrical network, as well as ensure timely detection of malfunctions and prompt
response of the engineering team.
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OueHka 3¢ hpeKTMBHOCTU CUCTEM pacrnpeneneHnUs ANeKTPo3Heprum
(6bopTOoBOM KabenbHOW ceTU) COBPEMEHHbIX BO3AYLIHbIX CyA0B
npu onepaTMBHOM OGCIyXXMBaHUU

Hecta Abebe bekene, [ly66ecca MynybupxaH Xanny

Camapckul yHusepcumem,
2. Camapa (Poccus)

KnroueBble cnoBa u ¢pasbl: 06CnyXnMBaHne; OLEHKa; CaMOSET; CETb; ANEKTponuTaHme.

AHHOTauuA. B crtatbe paccmartpuBaloTcs OCOBGEHHOCTU OLIEHKN 3(P(EKTMBHOCTU CUCTEM
pacnpefeneHns anekTPo3HEepPrnn COBPEMEHHbIX BO3AYLIHbIX CyAOB Mpu onepatuBHOM obcny-
XuBaHun. Llenbto uccrnenoBaHnst ABMSIETCS XapaKTepucTuka CUCTEM pacnpefeneHvus aHeprum
Ha cygHe. 3agadyamy uccnegoBaHWs BbICTyNarT OPMbl MU METOAblI OLEHKM 3P(PEKTUBHOCTHU
CUCTEM pacnpegeneHus anekTpoaHeprun. B pabote ncnonb3oBaHbl obLieHay4YHble MeToAbl UC-
cnepoBaHus. OTaenbHOe BHUMaHWE yaeneHo pacyeTy OCHOBHbIX MOKa3aTernen, xapakTepusyto-
LWMX uenu nutaHna 6opTtoBon kabenbHoM ceTn. Takke pacCMOTPEHbI BO3MOXHOCTU U NepCrek-
TMBbl UCNOMb30BaHUSA MHTENMNEKTYanbHbIX CUCTEM ANSA AMArHOCTUKM U MOHUTOPUHIA COCTOSAHUS
©opToBOI KabernbHOM CEeTHU.

© Dubbessa Mulubirhan Hailu, Desta Abebe Bekele, 2020
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UDK 620.9

Diagnostic System
to Monitor the Transformer
with the Automated Control System

A.S. Khismatullin, E.V. Sirotina, R.R. Bakirov, Sh.D. Karimov

Branch of Ufa State Petroleum Technological University,
Salavat (Russia)

Key words and phrases: monitoring; thermal
conductivity; thermocouple; transformer; sulfur hexafluoride.

Abstract. In the article, the authors consider the
installation for cooling the transformer. The aim of the study
is to improve the cooling efficiency of an oil transformer.
A diagnostic system has been developed to measure the
thermal conductivity of trans-former oil and monitor and
maintain the temperature, which protects the transformer
from overheating, preventing a sudden stop of electrical
equipment and increasing its service life.

Introduction

The current state of the energy sector is characterized by a constant increase in power
consumption. A large industrial enterprise is usually a complex technical system of hazardous
production facilities, the technical condition of which affects the continuity and safety of
technological processes.

Transformers are an integral part of the fuel and energy complex and housing and utilities
because energy is distributed from sources to consumers through it, so the emergency shutdown
of the transformer is extremely undesirable. In order to prevent this, constant and high-quality
control over the state of the transformer is necessary.

During the operation of the transformer, the oil is heated unevenly: the upper layers have a
higher temperature than the lower ones. To increase the cooling efficiency of the oil transformer,
it is necessary not only to provide for oil circulation, but also to select a thermal conductivity
coefficient that provides high heat exchange with the environment.

This paper describes an automated system that allows you to measure the thermal
conductivity of transformer oil, as well as maintain the temperature in a given range. A complex
for cooling an oil transformer using oil bubbling with sulfur hexafluoride is proposed. Sulfur
hexafluoride has a high coefficient of thermal expansion, which easily forms a convective flow
that redistributes heat flows. The use of specially developed programs for measuring the non-
stationary temperature field in the presence of pop-up gas bubbles and their absence makes it
possible to determine the effective coefficient [1-2].

Description of the installation

In [3—7], an installation for cooling transformer oil using gas is presented.

10 ENGINEERING
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Fig. 1. Block diagram of the installation

The block diagram is shown in Fig. 1.

We look at how the installation works. From the tank 1, the sulfur hexafluoride compressor
2 is fed to the tank 3 by valves-distributors 5. Transformer oil 4 with the sulfur hexafluoride
circulating in it carries out heat removal from the transformer windings. Gas bubbles, floating in
the transformer oil, carry away oil particles, which are sequentially separated from the gas in the
expander tank 6, in the fine filter 7 and in the coarse filter 8, the remaining oil is absorbed by
absorbers. Then the gas is cooled in the refrigerator 9 and gets back into the container with the
gas. Directly in the area of the transformer winding 11, a temperature sensor 10 is installed, the
output of which is connected to the input of the control unit 12. When the transformer windings
are heated above the set value, the control unit sends on signals to the control inputs of the
compressor and refrigerator. When the temperature of the transformer windings decreases
below the set value, the control unit sends off signals to the control inputs of the compressor
and refrigerator.

Module for measurement of thermal conductivity consists of thermocouple, the signals
from which are input to the analog — to digital Converter ADAM 4018. In (the manufacturer
Advantech), signals from which are received at the operator station (computer) where the
software is installed for recording the output of the experiment to determine coefficient of thermal
conductivity of transformer oil with pop-up gas bubbles GetEditText.exe.

The process of maintaining the temperature in manual mode is inconvenient, since it
requires the operator to constantly monitor the operating mode, while automatic mode allows
continuous monitoring of the transformer condition [7].

A program is used to record the results of experimental measurements and control the
temperature of transformer oil using pop-up gas bubbles.

The program provides the following functions:

— creating files (“logl.txt”, “log2.txt”, “log3.txt”, “log4.txt”);

ENGINEERING 11
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— record the temperature value, at the moment, respectively, from the first, second, third
and fourth thermocouple in the format “hours: minutes: seconds”.

Results and discussion

The transformer oil temperature is controlled as follows: when the set upper temperature
limit is reached, the compressor is turned on and the cooling gas enters the tank, and when the
lower temperature limit is reached, the compressor is turned off.

This program is used to record the values of temperature changes from time to time in order
to further determine the coefficients of thermal conductivity and heat transfer of transformer oil
with floating gas bubbles.

Thus, the use of bubbling makes it possible to regulate the thermal conductivity of a power oil-
filled transformer, which is important for extending the transformer’s performance. The developed
diagnostic system allows measuring the thermal conductivity of transformer oil and monitoring
and maintaining the temperature, which protects the transformer from overheating, preventing
sudden shutdown of electrical equipment and increasing its service life [7; 8].
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OmnarHocTu4eckun KOMMIEKC ANA KOHTponA TpaHcdopmaTopa
Ha OCHOBEe aBTOMaTU3NPOBaAHHOMW CUCTEMbI yNnpaBreHus

A.C. XucmartynnuH, E.B. Cupotuna, P.P. baknpos, L.[O. Kapumos
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KnioueBble croBa u dpasbl: 6apboTUpoBaHMe; KOHTPOMb; TEMMONPOBOAHOCTbL; TEpMOna-
pa; TpaHccopmaTop; aneras.

AHHOTauus. B cTaTbe aBTOpamy pacCMOTPeHa yCTaHOBKa Arsi OXnaxaeHust TpaHcdopMa-
Topa. Llenbto uccrnenoBaHus sBRsSieTCst NOBbILEHNE 3(PEKTUBHOCTU OXNaXKAEHUS MaCSIHOTO
TpaHcgopmaTopa. PaspabotaH OMarHOCTUYECKUIA KOMMIEKC, NO3BOMSALWNIA U3MEPATb TEMo-
NPOBOAHOCTb TPaAHCOPMATOPHOrO Macna M OCYLLECTBIATb KOHTPOMb U NOAAepKaHue Temne-
paTypbl, YTO 3alLMLLiaeT TpaHcopMaTop OT Neperpesa, nNpeaynpexaas BHe3arnHyt OCTaHOBKY
3MeKTPoo6opyaOBaHUS U YBENUYMNBAS CPOK CITYXOb.

© A.S. Khismatullin, E.V. Sirotina, R.R. Bakirov, Sh.D. Karimov, 2020
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Abstract. The purpose of the article is to study issues
related to ensuring the safe operation of buildings and
structures. To achieve this goal, the following tasks were
solved: to study the available material on this topic; to consider
the main requirements for ensuring the safety of buildings
and structures during operation; to list the main principles for
ensuring the safe operation of buildings and structures. The
novelty of the work is to systematize data on ensuring the
safe operation of military buildings and structures. To solve
these problems, the article uses such methods as analysis,
synthesis, description, and generalization. The result of
the study is as follows: it was shown that currently military
buildings and structures fully meet the safety requirements
for their operation.

The level of civilization at the present stage includes a high anthropogenic impact on the
human environment. This requires the creation of safe living conditions for the person who
is in it.

Currently, one of the most important roles for a person is played by modern structures.
We can say with confidence that the achieved level of development of society, as well as
culture, education, etc., very much depends on how high-quality structures are used in people’s
activities.

Ensuring operational safety of military buildings and structures should be created by:

— maintenance;

— regular inspections;

— control checks and continuous inspection of the base, the structure itself and all
engineering systems;

— carrying out current repairs.

All operational parameters that were laid down in the construction documentation at the
construction stage must fully coincide with them. To ensure the efficient operation of buildings
and structures, it is necessary that the constructed buildings meet the energy requirements and
are fully equipped with all necessary accounting tools throughout the entire life of the building [1].

Maintenance and current repairs are carried out in order to ensure the necessary level of
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technical condition of the operated structures. The proper condition is to maintain values of
stability, reliability, design structures, and, in addition, the health structures of buildings and
constructions, engineering networks and systems, elements, engineering systems and networks
within the framework of requirements that describe the required technical regulations, as well as
the original documentation [2].

In accordance with all operational requirements, newly constructed and created buildings
are supposed to:

— have high reliability, which means correctly performing all the functions defined for them
in specific operating conditions in a given time period, taking into account the safety of their
basic parameters within the specified limits;

— be the simplest and most secure in their operation, which can be achieved by creating a
rational plan of premises, stairs, ventilation shafts, means used to extinguish fires, while in order
to carry out repairs of large-sized elements in structures, special hatches, openings, etc. must
be available;

— be simple and effective in maintenance and current repairs means they have the ability
to conduct these operations on every possible sites, have a comfortable stair approaches and,
in general, have the least costs, which will not require the removal procedure to gain access to
the necessary areas, as well as modern devices and mechanisms that can apply for work in
tight areas, including various fasteners, power supplies, etc.;

— be repaired, which should mean that the construction of buildings should be adapted to
carry out any maintenance work without harming neighboring elements and at the same time
spending the minimum possible resources;

— have the maximum possible and equivalent inter-repair service life for each structure;

— have high efficiency during the entire operation process, which is ensured by the use
of structural materials that have a sufficiently high service life, while there should be minimal
possible costs for heating, ventilation, power supply, etc.;

— have an external architecture that would correspond to the purpose of the building, its
place in the built-up area, and, in addition, that it has a pleasant view for viewing, and the
internal architecture of the structure should not lead to overwork of people, have the lowest
possible degree of contamination and ease of cleaning and restoration [5].

Depending on the purpose for which the structure is designed and constructed, all the
necessary parameters are taken into account in its initial design. As already noted, after the
construction of the building and its commissioning, these values should lie in the normal
deviation for the entire life of the building. In the rules [3] lists the specific requirements that are
introduced by the establishment of any military facilities [6]. Multifunctional buildings that include
several groups of structures that completely differ in their purpose requirements are developed
in accordance with the requirements listed in specific points of this standard. When creating it,
keep in mind that a number of rooms can be used for various purposes. Houses and dormitories
where workers and officers will live, hotel facilities, warehouses, food and household stores,
shopping complexes, boiler houses, fire stations and other structures should be developed
taking into account official, current regulations and laws of the Russian Federation using
modernized versions that are used in various departments of the Russian Federation, taking
into account all the requirements of local construction. Barracks for conscripted soldiers, as well
as dormitories for cadets and soldiers who serve in the army under contract and do not have a
family, must be located inside the military camp and must be designed and built in accordance
with the requirements of specific points of this standard [7].

In order to protect buildings and structures located in the Ministry of defense of the Russian
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Federation from the effects of lightning strikes, a whole range of measures is applied, including:

— external lightning protection system, which includes lightning receivers, a device for
removing electric current and grounding devices;

— internal lightning protection system, which includes devices used to protect inputs,
grounding lines, devices for potential equalization, as well as shielding elements.

The norms [5] list all the most important values of lightning discharges, provide the most
complete set of measures to create and ensure the protection of objects from direct lightning
hits, as well as ways to determine the maximum external lightning protection system.

Safe operation of buildings should be achieved by setting the necessary parameter values,
as well as their further implementation in the time interval during which the building is erected
and their further maintenance at the specified level during the operation of the building.

The values of these parameters, as well as all other necessary characteristics, must be
specified in the design documentation for the structure so that it includes the necessary level of
probability of ensuring a safe standard of living for people, as well as preserving their property
both during the entire construction stage and during the operation of the erected building. To do
this, these values must be justified by the following results:

— calculations that were made according to already approved and proven methods;

— testing of real models or structural elements of the building;

— modeling of possible hazards.

The initial values required for calculations and tests should consist of statistically valid values
of the climatic influence on the built — up area, parameters of the frequency and intensity of
occurrence of dangerous natural and human impacts, the results of various engineering surveys
on the construction site, and in some cases-in the zone of a certain land plot [1].

To create conditions for the safe operation of constructed buildings, it is necessary to take
into account all the necessary issues and solve them at all stages, starting with the development
of the building structure and ending with the expiration date.

The main activities that are carried out to ensure the safe operation of structures include the
following:

— periodic checks;

— constant filling in of technical data sheets;

— instrumental measurement of stresses in structures of buildings;

— meeting the requirements for the values of permissible loads that can be applied to the
load-bearing parts of the structure.

Operation of water use facilities is associated with a large number of harmful and dangerous
factors. A certain part of them can be excluded at the design stage, using a competent layout of
equipment, using collective means of protecting service personnel. When operating structures,
the most important condition for trouble-free operation, ensuring the efficiency and health of
service personnel is their professional training, clear knowledge of safety regulations.
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AHHoTauus. Llenb crtatbm — M3yunTb BOMpOCHI, Kacatowmecss obecneveHms ©6e3onacHom
aKcnnyataumMm 3g4aHui U COOpYXXeHUN. [ns OOCTWKEHUSI NMOCTaBNEHHOW Uenu Obinv peLUeHbl
cnegywouwme 3agadn: pacCMOTPEH UMEKLLMIACA MaTtepuan no SaHHOW TemaTuKe; U3y4veHbl Oc-
HOBHble TpeboBaHusa Kk obecneyeHnto 6e30MacHOCTM 34aHNIN U COOPYXXEHMI B NpoLecce 3KCnny-
aTauuu; nepeymcneHbl OCHOBHbIE MPMHUMNbI 0becnedeHnsa 6e3onacHom aKcnnyaTtaumm 3gaHnin n
coopyxeHun. HoBnsHa paboTbl 3aknoyaeTcs B cuctematmsaumm gaHHbix o6 obecneyveHnn 6e3-
ornacHou akcnnyataunm BOEHHbIX 34aHUN 1 COOpPYXeHun. [1na pelleHnst NocTaBneHHbIX 3a4a4 B
cTaTbe UCMOoNib30BaHbl Takne MeToAbl, Kak aHanus, cMHTe3, onucaHue, obobuieHne. Pesynbrat
nccnegoBaHna CrieQyoLnin: B0 NoKa3aHo, YTO B HACTOSILEE BPEMSI BOEHHbIE 34aHUSI U CO-
OpPY>XEHWNSA NOSTHOCTbLI0 COOTBETCTBYIOT TpeboBaHMAM 6€30MacHOCTN NpU UX SKCMyaTauun.
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Abstract. The study aims to identify potential sponsors
and their interest in funding Smolensk sports organizations.
The objective is to conduct a survey of managers of various
commercial enterprises in Smolensk and the Smolensk
region. It was assumed that this study will provide a deeper
understanding of the problems and prospects of economic
development of physical culture and sports in the Smolensk
region. The main method was a survey and questionnaire.
This article presents the results of the study conducted in the
period from 2014 to 2020.

Introduction

The problem of developing sports as a commercial industry in the Smolensk region, as
in most representatives of the Russian hinterland, is extremely acute, and is mainly directly
dependent on the ability of sports organizations to attract non-governmental, sponsorship funds
[1]. The problem of finding sponsors for sports organizations is becoming particularly acute and
urgent in the context of the permanent economic crisis in our country, which has been getting
worse since the beginning of 2020.

Methods

In order to determine the level of investment interest in Smolensk sports organizations
from potential sponsors, we conducted a survey in the form of a questionnaire in November
2019 — March 2020. All available modern means of communication were used for conducting
the survey: telephone communication, business websites on the Internet, social networks,
Viber and WhatsApp messengers. In total, 22 managers of various commercial enterprises in
Smolensk and the Smolensk region took part in the survey. The main criterion for selecting
survey participants was the infrequent mention in the media of their participation in the sports
life of the region, hometown or district.

Results and discussion

The majority (73 %) of representatives of the business community surveyed are sure that
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it is necessary to provide material and financial support to sports organizations in their city or
district, while the rest found it difficult to give a clear answer. The same number — 73 % of
respondents — believe that sponsorship in principle is not able to solve the problem of under
funding physical culture and sports in our region, apparently completely rejecting the idea of
shouldering responsibility for the material and financial support of physical culture and sports
organizations, and only 36 % of respondents are sure that this is possible.

At the same time, it is very optimistic that almost all enterprises that participated in the
survey, in one way or another, but supported or support the physical culture and sports
organizations of the region.

Most often the focus is on one-time, insignificant assistance to sports organizations, namely,
financial assistance in conducting certain sports events, mainly competitions, allocation of funds
for the purchase of awards and prizes to their winners, as well as awarding their own prizes
and awards. Unfortunately, among the twenty-two companies participating in the survey, there
was not a single one that was a permanent sponsor for any of the local physical culture and
sports organizations, and fully covered the costs of organizing and conducting competitions, the
training process, athletes’ trips to training camps and higher-level competitions, the purchase of
sports equipment, uniforms, award products, etc.

The main returns for the sponsor come from advertising their products or their company.
Hence, the general rule is that the amount of sponsorship directly depends on the advertising
capabilities of sports organizations. The potential sponsors of Smolensk sports clubs and other
sports organizations interviewed in the survey are encouraged to participate in the life of sports
organizations in the Smolensk region.

The main reasons for their sponsorship and the findings of the survey are as follows:

— presentation and promotion of the company (brand): 82 %. Note that, 27 % of respondents
are not interested in sponsorship at all;

— the interest of the company’s top management personnel in a particular sport (the
Managing Director or CEO does a particular sport): 54 %;

— disinterested assistance: 27 %;

— noble action: 82 %.

According to the results of the survey, the factors that have a deterrent effect on sponsorship
include:

— lack of tangible tax benefits, subsidies, and other tools of state support for private
investors that encourage the use and implementation of sponsorship projects in sports: 80 %;

— high investment risks and low financial/advertising returns from sponsorship investments
(“the invested funds do not pay off, as the advertising opportunities of local sports organizations
are very low”): 70 %;

— the limited number of big companies (firms, enterprises, etc.) that can invest in sports in
the Smolensk region: 40 %;

— administrative barriers (red tape, multiple approvals, difficulty in obtaining benefits for
sponsorship activities, etc.): 30 %;

— unfavorable tax conditions: 30 %;

— instability of the economic situation in the country (rising prices for energy, utility
services, raw materials and other economic resources, additional taxes and duties, etc., leading
to financial losses of the enterprises): 20 %.

The analysis of banner advertising related to the promotion of physical culture and sports,
the creation of a positive image of enterprises on sports facilities and main streets of the regional
center showed that local sports organizations, sponsors, advertisers, and advertising agencies
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have a rather weak understanding of the specifics and features of sports advertising activities.
This applies both to the ad text itself and to its design. About 76 % of respondents consider the
use of billboard and banner ads to be one-time, costly and ineffective. This leads to the fact that
this type of advertising is either not used at all, or very rarely.

Conclusion

Currently, none of the physical culture and sports organizations we have studied has a
permanent sponsor. Note that in 2014, there were 20 % of such sports organizations in the
region.

It also turned out that the advertising fund of most Smolensk sports organizations and clubs
does not exist at all, as well as the structural division responsible for finding and working with
potential sponsors. In the same organizations where it is available, the advertising Fund does
not exceed 1 % of the total budget expenditures. All this leads to the fact that potential sponsors-
advertisers try to refrain from financing mass physical culture and sports, preferring to invest in
other areas that are more effective in terms of advertising and financial returns, and assistance
to sports organizations is limited only to allocating small funds to buy awards, prizes to winners,
as well as awarding their own prizes and awards.

The main motive that encourages sponsors to participate in the life of physical culture and
sports organizations in the Smolensk region is to promote their brand and create a positive
image of their company. Another reason is an interest of the leader of the sponsor organization
in a particular sport. Finally, sponsorship is often seen as a charitable one-time noble action.

The majority of representatives of the business community of the region surveyed — 73 % —
are convinced that it is necessary to provide material and financial support to physical culture
and sports organizations of their city or district, but the same number of respondents are sure
that sponsorship is not able to solve the problem of underfunding physical culture and sports.

It should be noted that almost all the enterprises that participated in the survey, in one way
or another, if possible, supported or support sports organizations in our region.

In total, as of 2018, there are 2,417 sports facilities in the Smolensk region, including 25
stadiums, 4 indoor sports arenas with artificial ice, 598 standard sports halls, two 25-meter
swimming pools and one 50-meter, 19 ski bases, 1,209 flat sports facilities. There are 42
children’s sports schools, including 11 sports schools, with a total number of more than 20
thousand people involved, and about 70 sports clubs.

Unfortunately, in recent years, many famous professional Smolensk sports clubs have
ceased to exist, teams and players have been disbanded. For example, the following were
closed: SGAFKST-Phoenix volleyball club in 2016; Avtodor Mini football club; Slavutich hockey
club, founded in 2010. The Smolensk Association of diamond producers, VASH Dom CJSC, the
Smolensk state Academy of physical culture, sports and tourism, the Smolensk region hockey
Federation, stopped competitive activities in 2017, and a number of others. This is due to many
reasons, the main of which is the permanent economic crisis in the country, due to which large
enterprises and retail chains are closed or reorganized, as a result of which sports clubs lose
their existing and potential sponsors.
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AHHoTauusa. Llenb ctatbn — onpegeneHne ypoBHSA MHBECTULIMOHHOIO MHTEpeca K CMOSieH-
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Abstract. The purpose of the research is to identify
the main trends and prospects for the development of
international hotel chains in the tourism market of the ASEAN
countries (both in the whole region and on the example of
Singapore and Vietnam). In accordance with this goal, the
tasks were solved: to identify the level of development of
international hotel chains in the region, to characterize the
regional specifics of the development of the hotel industry
in Singapore, to analyze the regional specifics of the
development of the hotel industry in Vietnam. The research
hypothesis is that the hotel industry is an industry that
contributes significantly to the GDP of the ASEAN countries,
serves as an alternative for the development of the region
and solves the problems of employment. To achieve this
goal, the following research methods were used: statistical
analysis, comparative analysis, and ranking. The article
analyzes the level of development of international hotel
chains in Singapore and Vietnam based on official statistics.
A comparison between the most economically developed
country in the region and the economically lagging country
is made. Various factors affecting the hospitality industry,
namely, the level of economic development of countries,
tourism attractiveness of destinations, and tourism
competitiveness are considered. The authors’ typology of
the countries under consideration according to the density
distribution of the rooms and saturation of the market of hotel
services is proposed.

Southeast Asia is one of the world’s most popular destinations. The countries of the region
form an international organization called ASEAN. In recent years, the association of these
states has achieved significant success in the development of tourism. More and more people
from the European Union and the United States prefer to travel to exotic countries, where the
quality of services is improving. The tourism services sector of the ASEAN countries makes a
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very high contribution to the economy (from 20 % and more) for Cambodia, the Philippines and
Thailand, while for Singapore, Vietnam, Indonesia and Malaysia, this figure varies from 10 to
19 % [3]. The presence of a developed hotel industry and especially international hotel chains is
important for the dynamic development of tourism in this group of countries.

Various hotels are located in all countries of the world, and their number depends on the
popularity of the destination. The active growth of international hotel chains plays a key role in
the development of the modern hotel business. It is a trademarked hotel group operating in two
or more countries and maintaining the same quality and service standards [1].

The article analyzes the level of development of international hotel chains in Singapore
and Vietnam on the basis of official statistics. The most economically developed country in the
region, Singapore, and the economically lagging country, Vietnam, are compared. Both states
are located in the Eastern Hemisphere in the extreme southeast of the Eurasian continent.
The geographical position is favorable. Singapore is a city-state located on the island of
Singapore and islands off the Malacca Peninsula, with a total area of 692.7 km?. Vietnam is
located in the eastern part of the Indochina Peninsula and is completely washed by the South
China Sea, with an area of 331,210 km? [9]. The variety of natural conditions that attracts many
tourists to the country is due to its location at the border of various natural zones, which cannot
be said about Singapore.

It is important to note the total number of UNESCO World Heritage Sites for which millions of
people come to the region every year. In general, Vietham has 8 UNESCO World Heritage Sites
(5 cultural, 2 natural, 1 mixed). There is only one UNESCO site in Singapore — the botanical
garden, which is classified as a cultural site [7].

The countries under consideration also differ greatly in terms of their level of economic
development. The difference is that Singapore is a post-industrial state, where the leading
sectors of the economy are the service sector (75 %): finance, science, tourism; industry (25 %):
electronics, informatics, biotechnology. Vietnam remains an agro-industrial country. The leading
role in the economy is played by agriculture (16 %), industry (32 %), the service sector lags
far behind. Indicators reflecting the level of economic development of countries, namely, the
indicator of GDP per capita, differ greatly. Vietnam has $ 2,546 for 2018, and Singapore has
$ 64,567 [9].

The countries in question are quite popular destinations and need a large number of places
to accommodate people. The flow of foreign tourists to Singapore is formed by intraregional
travel, primarily from countries such as China, Malaysia, Indonesia, and Australia. The total
number of arrivals to the country is 18.5 million [4]. The country is actively promoting itself in
the world tourism market as a “gateway” to Southeast Asia [2]. International tourist arrivals in
2018 in Viethnam amounted to 15 million people, leading in terms of the number of arrivals are
international tourists from China (4.9 million people), the Republic of Korea (3 million people)
[6]. Tourists go for an inexpensive beach vacation.

One of the leading hotel markets in the Asia-Pacific region (APR) is concentrated in the
“gateway” of Southeast Asia (Singapore). It is dominated by chain hotels, accounting for 83 %
of the total number of registered rooms. Of the 90 brands currently on the Singaporean market,
over 72 % are international chains. Among them is the Accor hotel chain, which offers the
highest number of rooms, namely 5,992 in 15 hotels [5]. Below is a comparative table — 10
leaders of international hotel chains in Singapore by the number of hotels and rooms (Table 1).

As a mature market, the average occupancy rate of hotel chains in Singapore has been
consistently high over the past seven years, hovering between 83 % and 84 %. Meanwhile,
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Compiled from source [5]

Table 1. The largest international hotel chains in Singapore for 2018.

Rank International hotel chain Number of hotels Number of rooms
1 Accor 15 5,992
2 Mariott International 13 4,058
3 IHG 8 3,047
4 PPHG 8 2,637
5 Millennium & Copthorne 6 2,608

Int.

6 o s 1
7 Hotolat Resorts 5 2302
8 Resorts World 7 2,168
9 Park Hotel Group 6 2,039
10 Hilton 3 1,256

Total 10 72 28,757

Table 2. The largest international hotel chains in Vietnam for 2018. Compiled from source [5]

Rank International hotel chain Number of hotels Number of rooms
1 Accor 32 7,481
2 IHG 9 2,782
3 Mariott International 7 2,437
4 Ascott 7 1,050
5 Media Hotels International 4 802
6 Hyatt 2 620
7 Lotte Hotels 2 601
8 Okura Nikko Hotels 2 591
9 Rosewood Hotels 1 533
10 PPHG 2 459

Total 10 68 17,356

the country’s RevPAR (Revenue per Available Number) has been increasing for two years from
2013 before entering a three-year decline. For 2017, that's S $ 182. As of December 2017, a

total of 420 hotels with 67,085 rooms were recorded in Singapore [5].

When it comes to Vietnam, it is important to note its success story. Reforms launched in
1986 have transformed the domestic market-oriented country into one of the fastest growing
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Table 3. Saturation of the hotel services market and the density of distribution of rooms
in Singapore and Vietnam. Compiled from source [2]

Number of Number of Saturation of the Density of distribution
Country . Rank
hotels rooms hotel services market of rooms
Singapore 420 67085 1195 10360 1
Vietnam 356 50687 54 15 2

economies in Southeast Asia. The hotel market in Vietnam is currently under development and
consists mainly of independent or family-owned hotels. For 2017, the country has 356 hotels with
50,686 rooms. Only 1 % of all hotels and 12.1 % of the number of rooms belong to international
hotel chains [5]. However, the number of international hotels has increased significantly in recent
years, and many more are planned for the coming years. The largest hotel chains, as well as
their indicators available in Vietnam, are presented in Table 2.

The leader in the number of hotels and rooms in both countries is the Accor hotel chain.
This is primarily due to the large geographical representation of the company. Accor operates
in 111 countries around the world, which gives it additional revenue opportunities [8]. This hotel
chain uses a multi-segment approach in forming its portfolio (the client can switch from using an
expensive brand of the chain (Sofitel, Pullman) to a cheaper one (lbis, All seasons) [1].

One of the most important indicators that determine the level of hotel infrastructure
development is the saturation of the hotel services market. It is calculated as the ratio of the
number of rooms to the population of the country. Thus, the percentage of hotel rooms for this
indicator was obtained, and a typology was drawn up. The result of the calculation is reflected
in Table 3. The countries with a low rate (less than 100 %) include Vietnam, since the number
of rooms in the state is small in comparison with the population. Singapore has a high indicator
(over 100 %), which is due to its lower population.

Another important indicator is the distribution density of numbers, which is calculated as
the ratio of the number of numbers to the size of the country’s territory. Thus, the percentage
of hotel rooms for this indicator was obtained, and a typology was drawn up. The result of the
calculation is shown in Table 3. Vietham has a low indicator (less than 100 %), since the number
of hotels in comparison with the size of the territory is small. Singapore belongs to the countries
with a high rate (more than 100 %), because it has a fairly large number of hotel rooms and a
small territory.

Thus, the countries of Southeast Asia are rapidly developing, occupying every year more
and more positions in the world tourism market. Trends and prospects for the development
of international hotel chains are high, which is facilitated by many factors. These are price
competitiveness, investment attractiveness, favorable geographical location of destinations and
their saturation with various natural and cultural sites, specialization of countries in the tourism
sector, etc. [3].

Vietnam is at this stage a developing country with a high growth in international tourist
arrivals. Most of the hotels in Vietham are private. But due to the low level of economic
development in the country, it is rather difficult to develop international hotel chains. Basically,
their implementation takes place through investments. The hospitality industry consists of
independent or family-owned hotels, with international hotel chains accounting for just over
1 % [5]. Despite this, the trends are expected to be high, as the country increases the level of
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economic development every year, and also pays more attention to the tourism sector.

In the case of Singapore, the stable dynamics of international arrivals allows the country
to improve the quality of tourism services and constantly improve the infrastructure to meet
the needs of travelers. The country is dominated by chain hotels (83 %), the average hotel
occupancy is over 80 % [5]. Due to the high level of economic development, the cost of
accommodation in Singapore is significantly high compared to the rest of ASEAN countries,
but at the same time balances the price-quality ratio. About 65 % of tourists arriving in the state
stay in hotels. The country’s active tourism policy: the transformation of Singapore into a center
for business tourism and recreation (construction of the Marina Bay entertainment district, the
development of Sentosa Island, and the organization of excursion trips to neighboring countries)
contribute to an increase in the tourist flow [2]. Therefore, the development of the hotel business
in Singapore is necessary not only in order to satisfy the needs of tourists, but also so that
the hotel business itself becomes one of the factors that attract tourists to use luxury services.
A mature hospitality market has emerged in the country, so the development of international
hotel chains is considered the most profitable in Singapore.
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OCco6eHHOCTU pa3BUTUA MEXAYHAPOAHbLIX FOCTUHUYHbIX CeTen
CuHranypa v BbeTHama

C.C. CadvHa, W.T. TeTepknHa

®rboOY BO «CaHkm-lNemepbypackuli 20cydapcmeeHHbIl 3KOHOMUYECKUU yHUBepcumemy,
2. CaHkm-llemepbype (Poccus)

KnioueBble cnoBa u ¢pasbl: ACEAH; BeeTHaM; rOCTUHNYHBLIN BU3HEC; AECTMHALMS; MEX-
OyHapogHas roCTMHUYHAsA CETb; MeXAyHapoaHbIM TypusMm; o0bObekTbl BcemupHoro Hacrnegums
FOHECKO; CwuHranyp.

AHHoOTauusa. Llenbio vccrnegoBaHUs SBMSETCA BbIABIEHME OCHOBHbIX TEHOEHUUN U nep-
CMEKTMB PasBUTUA MEXAYHAPOOHbIX FOCTUHUYHBIX CETEN Ha TYpUCTCKOM pbiHKe cTpaH ACEAH
(kak B Lernom pervoHa, Tak n Ha npumepe CuHranypa n BbeTHama). B cooTBeTCTBMM C NocTas-
NEHHOW Lienblo pellanucb 3agadn: BbiiBUTb YPOBEHb PasBUTUS MEXOYHAPOLHbIX MOCTUHUYHbIX
CeTen B permoHe, oxapakTepus3oBaTb PernmoHanbHyl cneunuky pasBuUTUS TOCTUHUYHOIO XO-
3ancTea CwuHranypa, npoaHanuMsvMpoBaTb perMoHaribHyl crneumduky pasBuUTUS FOCTUHUYHOIO
xo3gncTea BbeTHama. vnoTtesa nccnegoBaHWs: rOCTUHUYHOE XO3SIMCTBO SIBNSAETCHA OTPACIibio,
KOoTOpasi BHOCUT 3HauuTenbHbI Bknag B BBl ctpan ACEAH, cnyxuT ansrepHaTMBoOn Ons pas-
BUTUS pPernMoHa u pellaet npobnembl 3aHATOCTM HaceneHua. [ns OCTUXKEHUsA B NMOSIHOM Mepe
nocTaBneHHon uenn 6binn cnornb3oBaHbl creayrLme MeToabl UCcnegoBaHns: CTaTUCTUYECKUIA
aHanus, CpaBHUTEMNbHLIN aHanM3 n paHXxMpoBaHue. B cTaTbe Ha OCHOBE AaHHbIX ouLmnanbHON
CTATUCTUKMN aHanNU3NpyeTcs YPOBEHb Pa3BUTUSA MEXOYHAPOAHbIX FTOCTUHUYHBLIX ceTen B CuHra-
nype n BoeTHame, TO eCTb JaETCs CpaBHEHME CaMOM S9KOHOMMUYECKN Pa3BUTON CTpaHbl 4aHHOMO
pernoHa n aKOHOMUYECKN OTCTaroLen cTpaHbl. PaccmoTpeHbl pasnuyHbie dakTopbl, BAUAOLWNE
Ha MHAYCTPUIO rOCTENPUNMCTBA, @ UMEHHO: YPOBEHb 9KOHOMUYECKOrO pasBUTUS CTPaH, TYpUCT-
CKkasi aTpakTUBHOCTb OeCTUHaUUNA, TYpUCTCKasd KOHKYPEHTOCNOCOOHOCTb. [peanoxeHa aBTop-
cKasl TMNosorus paccmaTpuBaemMblX rocygapcTB Mo NfOTHOCTU pacnpeaeneHusi HOMEpPOB U Ha-
CbILLEHHOCTU pblHKA FOCTUHUYHbIX YCYT.

© S.S. Safina, |.G. Teterkina, 2020

ECONOMIC SCIENCES 27



Components of Scientific and Technological Progress

List of Authors

Dubbessa Mulubirhan Hailu — Postgraduate Student, Samara University, Samara (Russia),
E-mail: muluselam@mail.ru

Oy66ecca MynybupxaH Xanny — acnnpaHt Camapckoro yHuBepcuteTta, . Camapa (Poccus),
E-mail: muluselam@mail.ru

Desta Abebe Bekele — Postgraduate Student, Assistant Lecturer, Samara University, Samara
(Russia), E-mail: abe_desta@mail.ru

Decta Ab6ebe Bekene - acnupaHT, accucteHT Camapckoro yHuBepcuteTa, . Camapa (Poc-
cus), E-mail: dvsviridov@rambler.ru

Khismatullin A.S. - Candidate of Physical and Mathematical Sciences, Associate
Professor, Department of Electrical Equipment and Automation of Industrial Enterprises,
Branch of Ufa State Petroleum Technical University, Salavat (Russia), E-mail:
katrina.sirotina18@yandex.ru

XucmatynnuH A.C. — kaHgugat u3MKo-maTeEMaTUYECKUX HayK, OOUEHT Kadeapbl 3MeKkTpo-
obopyaoBaHMsi U aBTOMATMKU MPOMBbILLSIEHHBIX MNpeanpuaTun dunuana YMUMCKoro ro-
CyOapCTBEHHOrO HeTSHOro TexXHUYeckoro yHuBepcuteTa, . Canaeart (Poccus), E-mail:
katrina.sirotina18@yandex.ru

Sirotina E.V. — Master’s Student, Branch of Ufa State Petroleum Technical University, Salavat
(Russia), E-mail: katrina.sirotina18@yandex.ru

CupotuHa E.B. — maructpaHT punuana YPUMCKOro rocyaapCTtBEHHOMO HeTAHOro TexHuye-
ckoro yHmBepcuteTa, r. Canasat (Poccus), E-mail: katrina.sirotina18@yandex.ru

Bakirov R.R. — Master’s Student, Branch of Ufa State Petroleum Technical University, Salavat
(Russia), E-mail: katrina.sirotina18@yandex.ru

BakupoB P.P. — marnctpaHT dounvana Ypumckoro rocyaapcTBEHHOro HePTAHOO TEXHNYECKOro
yHuBepcuTeTa, r. Canaeat (Poccus), E-mail: katrina.sirotina18@yandex.ru

Karimov Sh.D. — Master’s Student, Branch of Ufa State Petroleum Technical University, Salavat
(Russia), E-mail: katrina.sirotina18@yandex.ru

KapumoB LW.[1. — marnctpaHt unmana YEHOMMCKOro rocyqapCTBEHHOro HeTSHOro TexXHu4e-
cKoro yHusepcuteTa, r. Canasat (Poccus), E-mail: katrina.sirotina18@yandex.ru

Cheburkova S.N. — Head of Group of Designers Postgraduate Student, Vladimir State
University named after Alexander Grigoryevich and Nikolai Grigoryevich Stoletov, Viadimir
(Russia), E-mail: svetlana.ch.82@mail.ru

YebypkoBa C.H. — pykoBoguTenb rpynnbl KOHCTPYKTOPOB, acnupaHT Brnagumupckoro rocygap-
CTBEHHOrO yHMBepcuTeTa uMeHn Anekcanapa puropbesnya n Hukonas Mpuropeesnya Cto-
netosbIX, . Bnagumnp (Poccus), E-mail: svetlana.ch.82@mail.ru

Efremenkova I.A.— Candidate of Pedagogical Sciences, Associate Professor, Department of
Management and Natural Sciences, Smolensk Academy of Physical Culture, Sports and
Tourism, Smolensk (Russia), E-mail: smolirina@mail.ru

EdpemeHkoBa WU.A. — kaHOouagaT nedarorMyeckux Hayk, AOUeHT Kadedpbl MEHemKMeHTa U
€CTeCTBEHHOHaYyuYHbIX AncumnimH CMONEeHCKOW rocygapcTBeHHON akagemun ousnyeckon

28



Components of Scientific and Technological Progress

KynbTypbl, cnopTa u Typuama, r. CmoneHck (Poccus), E-mail: smolirina@mail.ru

Safina S.S. — Candidate of Geographical Sciences, Associate Professor of the Department of
Regional Economics and Environmental Management, St. Petersburg State University of
Economics, St. Petersburg (Russia), E-mail: Safina.sazhida@mail.ru

CacdpmHa C.C. — kaHagugaTt reorpadumyeckmx Hayk, OOUEeHT Kadeapbl permoHanbHOM 9KOHOMUKN
n npupogononb3oBaHus CaHkT-lNeTepbyprckoro rocyaapCTBEHHOrO 3KOHOMWUYECKOTO YHU-
BepcuteTa, r. CaHkT-lMeTepbypr (Poccus), E-mail: Safina.sazhida@mail.ru

Teterkina I.G. — Student, St. Petersburg State University of Economics, St. Petersburg (Russia),
E-mail: itisrina@outlook.com

TetepkuHa W.I. — ctygeHT CaHkT-lNeTepbyprckoro rocygapCTBEHHOIO 3KOHOMMYECKOIO YHUBEP-
cuteTa, . CaHkTt-lNetepbypr (Poccus), E-mail: itisrina@outlook.com

29



COMPONENTS OF SCIENTIFIC AND TECHNOLOGICAL PROGRESS
Ne 9(51) 2020
SCIENTIFIC AND PRACTICAL JOURNAL

Manuscript approved for print 18.09.20
Format 60.84/8

Conventional printed sheets 3.49
Published pages 2.87

200 printed copies

Printed by Zonari Leisure LTD. Paphos



