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Abstract Purpose: The analysis of the technical condition of the insulation of electric traction
rolling stock machines and the determination of its reliability in operation is possible only on the
basis of a reliability analysis, which shows that the main damaged node is traction electric motors
(TEM). One of the reasons for failures is the breakdown of insulation due to the peculiarities of
the climatic conditions of the external environment and the violation of the technology of the
technical content of insulation has been repeatedly discussed in scientific and practical works of
specialists of traction rolling stock. The reasons for the sharp increase in insulation breakdowns of
TEM NB-514 anchors.
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1 Introduction

Uzbekistan is geographically located in the center of Central Asia and is the crossroads of all land
and air communications in the region, the most important transport joint of Eurasia. The advantage
of Uzbekistan's geographical location is evidenced by the proven "Great Silk Road" for thousands
of years. In those days, the shortest trade transport routes connecting Europe and Asia passed
through the territory of modern Uzbekistan.

Today, the Republic of Uzbekistan is carrying out targeted measures to develop its
transport potential, which contributes to strengthening the country's political and economic
independence and ensures its active integration into the world community. In particular, new
railway lines are being built within the country, reconstruction and electrification of the main
transit railway sections are being carried out, new routes are being organized and container trains
are being formed in order to open cheap, short and convenient transportation routes.

Developed, efficient, safe and well-guarded inland transport systems can provide access
to such important human areas as markets, employment, education and basic services, which are
crucial for poverty reduction; at the same time, transport is the main factor contributing to an
increase in global energy demand, and this has a significant impact on environmental impact.

Decree of the President of the Republic of Uzbekistan dated October 10, 2023 "On
measures for fundamental reform of the railway transport sector of the Republic of Uzbekistan"
No. PP-329 opens new directions for the effective use of the transit potential of the Republic of
Uzbekistan in terms of the transformation of the railway transport sector, the creation of a healthy
competitive environment, the widespread involvement of the private sector in the industry, the
digitalization of business processes, the introduction of modern management methods [1]. The
processes of development of scientific and technological progress are a decisive factor in
improving the efficiency of railway transport and, in particular, electric rolling stock in modern
conditions, which has a number of features associated with new economic relations in the country,
with changing volumes of transportation, and freight primarily. The problem of reducing operating
costs has sharply worsened, including reducing the cost of unplanned repairs of traction rolling
stock (here in after TPS), saving electricity [2,3].
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2 Materials and Method

Due to the increasing need to upgrade the locomotive fleet and increase the number of freight
shipments, Uzbekistan Temir Yullari JSC has purchased electric locomotives of the new O'z EL
series manufactured by the Chinese CNR (China North railway) plant.

In this regard, it is important to rethink the scientific concept of the transport and logistics
complex through the prism of sustainable development priorities, as well as to study the applied
issues of applying this concept to modern international practice of managing the sustainable
development of the transport and logistics complex. This requires coordinated scientific research
in various fields of knowledge.

An analysis of the reliability of TEM in the Eastern region shows that TEM accounts for
more than one fifth of the total number of failures.

During the study, there is an increase in damage to TEM with an increase in service life.
Operation of electric locomotives with at least one TEM out of order is prohibited [4]. The cost of
eliminating the failure of TEM is several times higher than the cost of repairing damage to other
types of equipment. The damage caused by train delays in case of damage to the TEM is great.
Two thirds of TEM failures are caused by insulation failures of the anchor windings. The
conducted studies have shown that this is often due to excessive excess of their temperature due
to significant unevenness of the load of traction equipment, as well as a decrease in cooling air
consumption significantly less than the permissible values. Thermal and thermomechanical aging
of insulation of electric machines of electric locomotives of the Kungrad region is accelerated due
to significant load fluctuations when following the mountain-pass profile of the road, with frequent
ascents and descents.

Therefore, it is necessary to continue theoretical and experimental research on the
introduction of new methods and means of drying the insulation of TEM anchor windings with an
impregnating compound. The methods currently used by repair personnel to diagnose the condition
of TEM insulation are based on the use of a megohmmeter, do not meet modern requirements,
especially in conditions of transition from a system of scheduled preventive maintenance to
maintenance and repair according to the actual condition.

In the course of the conducted research, it was found that the failure of TEM due to damage,
mainly due to breakdown of insulation due to its unacceptable waterlogging, is one of the most
important problems of locomotive operation.

Therefore, it is necessary to continue theoretical and experimental research on the
introduction of new methods and means of drying the insulation of TEM anchor windings with an
impregnating compound. The methods currently used by repair personnel to diagnose the condition
of TEM insulation are based on the use of a megohmmeter, do not meet modern requirements,
especially in the context of the transition from a system of scheduled preventive maintenance to
maintenance and repair according to the actual condition [5]. Due to the development of
technologies in the domestic market, modern methods and means of monitoring the condition of
electrical insulation have appeared, allowing to diagnose several parameters at once, including the
degree of humidification of the insulation of the TEM windings, both in operation and directly
during repairs.

Based on the available analysis, the largest number of failures of the heating element falls
on the breakdown of insulation. This is mainly determined by the difficult operating conditions of
the TEM: overloads, switching over voltages, waterlogging, wheelset boxings and other related
causes [6]. It has been established and systematically traced that the greatest number of failures of
the TEM due to insulation breakdown is observed during the temperature drop, when the
probability of waterlogging of the windings due to moisture ingress into the TEM increases greatly.
At the same time, it was found that due to the extended maintenance shoulders of electric
locomotives and the presence of mining and transshipment sites at the landfill, a particularly
unsatisfactory position in terms of TEM reliability is observed over the network.

3 Results
Figure 1 shows the number of TEM failures per 1 million km of mileage in 2019.
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Fig.1 — The number of TEM failures per 1 million km of mileage in 2019

The main failure of TED during the operation of rolling stock is due, with significant
temperature differences, aggravated by sharp changes in the speeds of locomotives, causing an
equally sharp change in engine loads, their rotational speed, shocks and increased vibration.

The equipment, the operability of which can be restored after a failure, the reliability
indicator is determined by statistical data obtained using the plans [N, R, LO]; [N, R, r]. At the
same time, the failure rate parameter [7,11,12] is used as an indicator of reliability [11]. The failure
flow parameter w(t), by definition, is the average number of failures of a locomotive (or its
equipment) per unit run, taken for the mileage in question | [13].

When calculating estimates w(t) based on statistical data, it is necessary to use the formula,

N . ¢ N
w(t) = 2 lm i(l+Al) 2 In(l:l) = Am’ (11)
t= t=

N-Al N-Al
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Where ™ifI+41) _ accumulated number of failures of the i object for runs;
m;(1) - the accumulated number of failures of the i object for runs I;
Am — the number of failures of all N locomotives during the mileage interval Al = (1 + Al) — L.

4—Conclusion

Itis also important to ensure a favorable investment climate in the operation of rolling stock. In this regard,
the mechanism of public-private partnership with foreign partners from whom these locomotives were
purchased is attractive, as it helps to attract private investment in the sustainable development of the
transport and logistics complex. And, of course, the digital transformation of the transport and logistics
complex is necessary, which is a promising way of its sustainable development. At the same time, special
attention should be paid to the purchase of spare parts and digitalization of transport diagnostics, as well
as to the development of digital diagnostics of rolling stock. Therefore, it is very important to ensure good
maintenance and diagnostics of electric locomotives.
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Abstract Purpose: This study aims to examine the factors that influence the level of human development.
To achieve this goal, a conceptual model was constructed, and its optimization led to the development of
a regression equation. Design/methodology/approach: The regression equation identifies the specific
effects of external factors on the dependent variable, which is the level of human development. By
analyzing the factors that influence human development, this study proposes methods for improving the
calculation of the human development level. Findings: The findings of this research are particularly
relevant to policymakers and organizations working towards human development. By understanding the
factors that influence human development, they can create policies and programs that promote human
development and enhance the quality of life for individuals and communities. Originality/value: Overall,
this research provides valuable insights into the factors that influence human development and offers
methods for improving its calculation. The findings of this study have significant implications for
promoting human development and enhancing the well-being of individuals and communities.
Keywords Human development, Quality of life, External Environment, Transformation, Indicators

JEL code 015, J24, 044

Introduction

Human development is a theory and methodology of comprehensive economic, social, and political
development. It includes moral and philosophical views, an accurate analysis of social sciences, as well
as the characterization of practical and political questions. It is a diversified development strategy that
corresponds to human interests [8, 15, 19, 28].

The Human Development Index, in the prevailing socio-economic conditions, is one of the most
important indicators of the state of society. It combines data from areas of activity, health, education and
the economy [3]. This allows not only to compare regions within a particular country, but also to compare
data between countries. Figure 1 shows the distribution of the Human Development Index values for
Europe in 2020.
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