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EXECUTIVE SUMMARY 

 

One of the main goals of the NEAR2 project is the creation of Concept Documents that will map the 

current situation along the Eurasian railway land bridge in specific fields of expertise (based on the ten 

poles of excellence of the European rail Research Network of Excellence – EURNEX) and will define 

future research needs based on identified gaps in technology and knowledge.  

The current document has been developed within the activities of Work Package 3 (“Investigation of the 

current situation of research gaps, needs and priorities”) and it comprises one of the ten Concept 

Documents that will be created under the NEAR2 activities, dealing with the field of “Environment and 

Energy Efficiency”. Its aim is multiple:  

 To define environment and energy efficiency related topics that are relevant to railways and 
affect the efficiency of the Europe-Asia railway corridors.  

 To identify the problems, needs, gaps and barriers that exist and degrade the regular rail 
movement of goods between Europe-Asia, always in regards to the relevant topics. 

 To identify future research needs and priorities that will support the formulation of a research 
agenda for the Eurasian land bridge. 

The current Concept Document will form the basis for discussion, both in the framework of the project 

and beyond, comprising the cornerstone for bridging the gaps in knowledge and technology in order to 

improve the energy and environmental efficiency of the railways in the Trans Eurasian land bridge.  
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1. INTRODUCTION 

1.1. The NEAR2 project 
The rapid development of Asian economies, particularly China, India and Russia has dramatically 
increased the trade volumes between Europe and Asia, with the largest trading partners of Europe 
actually being located in Asia. Nowadays, the most important trade loads are being transported 
between the two continents by sea. 
 
Railway transport, using the existing and new land routes for the Trans-Eurasian land bridge presents a 
viable alternative to the air and maritime routes and it is gaining significant momentum. Due to the 
origins and current nature of this rail land bridge, numerous issues need to be resolved to bring the 
system to a modern state of infrastructure, services and operations. Furthermore, to build the capacity 
to fully exploit the system’s potential adaptation to new technologies, interoperability solutions and 
optimized operations should be considered. In order to support this objective, NEAR2 proposes the 
creation of a Rail Research Network along the Trans-Eurasian land bridge, exploiting the structure and 
leveraging the achievements of the existing European Rail Research Network of Excellence (EURNEX), 
engaging this way all the existing research centres in a continuous and fruitful international cooperation.  
 
One of the core activities of NEAR2 is the formulation of 10 Concept Documents (CDs) that will map all 
the technological issues that concern the achievement of interoperability along the EU-Asia railway 
network. The gaps in the existing knowledge in terms of barriers and potential solutions are also being 
investigated, thus resulting to the identification of research needs and priorities. Each Concept 
Document covers a specific thematic area, based on the 10 EURNEX Poles of excellence, and is 
supported by a project-partner-membered NEAR2 Working Group (WG). The 10 WGs of the project are 
the following:  
 

1. Strategy and Economics 
2. Operation and System Performance 
3. Rolling Stock 
4. Product Qualification Methods 
5. Intelligent Mobility 
6. Safety and Security 
7. Environment and Energy Efficiency 
8. Infrastructure and Signalling 
9. Human Factors and Societal Aspects 
10. Training and Education 

 
Each one of the Working Groups identifies and analyses the relevant in each case topics of interest, 
while a most in depth analysis of the most prominent of them follows. The goal of this analysis is the 
identification of needs, barriers and research recommendations in relation to the Euro-Asian railway 
corridors.  
 
In the next stages of the project, three workshops will be organized in which a selected group of 
research representatives and industry parties will participate, having the goal to finalize and prioritize 
the initial topics of interest and the identified need, barriers and recommendations. The final topics 
along with the conclusions drawn from the workshops will be included in the core outcome of the 
project, D4.5 “Project Publication”.   
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1.2. The NEAR2 Working Group 7 
 

Efficiency of the Europe-Asia railway links, like any railway system, depends on many factors including 
environmental safety and energy efficiency. UN support for the development of transport connections 
between Europe and Asia has a long history. The global project entitled “Capacity-building for 
Developing Interregional Land and Land-cum-sea Transport Linkages” carried out between 2003 and 
2007 included a component focusing specifically on Euro-Asian transport links (EATL). It indentified main 
EATL of international importance in order to connect the European and Asian networks, including 9 rail 
routes. Among these routes there are 7 routes, which pass through the territory of Russia. It is therefore 
particularly important to know the current state and perspectives of development of Russian Railways, 
referring to various aspects, including environmental and energy efficiency. Similar issues apply to other 
countries that are crossed by the rail lines considered within the context of the NEAR2 project, as there 
are presented in the following section. 
 
The aim of the NEAR2 Working Group 7 is to examine issues related to environment and energy 
efficiency on the Eurasian railway links and more particularly to issues related to: 
 

 Energy consumption and energy efficiency of diesel and electrified traction systems, 
electromagnetic contamination 

 Noise and Vibration on board and on the ground. 

 Influence of weather conditions on railway operation. 

 Controlling the greenhouse gas emission on railway transport.   

 Energy- and resource-conserving technologies on railway transport.  

 

1.3. Scope of the document 
The present Concept Document aims at identifying and presenting a framework of actions that will 
allow the formulation of an appropriate scientific background and partnership that will, in turn, support 
the creation of a competitive Eurasian railway connection. Thus, the present Concept Document focuses 
on the following actions: 
 

1. Ensuring environmental safety and energy efficiency of the Euro – Asian railway llinks.                                                                                                    
2. Energy consumption and energy efficiency of diesel and electrified traction systems, 

electromagnetic contamination.  
3. Noise and Vibration on board and on the ground. 
4. Influence of weather conditions on railway operation. 
5. Controlling the greenhouse gas emission of railway transport.   
6. Comparison of ecological and energy aspects of freight traffic on the Eurasian rail lines.  
7. Energy- and resource-conserving technologies on railway transport.  
8. Identification of emerging research questions/issues on organizing Emergency Management 

strategies for the railway transport sector.   
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2. NETWORK APPLICATION FIELD 

In the framework of Working Group 8 “Infrastructure and Signalling”, the Network Application Field has 
been defined based on: 
 

 Existing alternative railway routes that connect Western/Central Europe to Asia and more 
specifically to Japan (via the sea of Japan), China and India. 

  Existing case studies of Europe-Asia freight transportation by rail. 
 
The indicative routes that have been selected for further analysis and examination are the following: 
 
A: Connection: Western Europe – Russian Far East - Japan 
A1: Via main Trans - Siberian railway network:  
Poland -Belarus or Ukraine-Russia (Moscow- Novosibirsk – Irkutsk-Vladivostok or Nakhoka) – Japan (Sea 
of Japan) 
Total length Warsaw – Vladivostok : 11,000 km 
 
B: Connection: Western Europe – China via the Trans – Siberian route and its branches  
B1: Via branch of the Trans - Siberian railway network and the Manchurian route:  
Poland -Belarus or Ukraine -Russia (Moscow- Novosibirsk-Karymskaya-Zabaykalsk) –China (Harbin - 
Beijing via Manchuria) 
Total length Warsaw – Beijing : 11,670 km 
B2: Via branch of the Trans - Siberian railway network and the Trans Kazakh route:  
Poland -Belarus or Ukraine -Russia (Moscow- Yekaterinburg-Kurgan) – Kazakhstan (Petrovavlosk – 
Astana - Dostyk) – China (Lanzhou-Zhengzhou-Beijing) 
Total length Warsaw – Beijing : 11,670 km 
B3: Via branch of the Trans - Siberian railway network and the Mongolian route  
Poland -Belarus or Ukraine -Russia (Moscow- Novosibirsk-Ulan-Ude-Naushki) – Mongolia (Zamyn Uud) - 
China (Beijing) 
Total length Warsaw – Beijing : 11,560 km 
 
C: Connection: Western Europe – China via the TRACECA corridor (Silk Road) 
C1: Via the TRACECA – Turkmenbashi rail route  
C1.1: Western Europe – Slovakia (Bratislava)  - Hungary (Budapest) - Romania  (Bucharest, Constanta) or 
Bulgaria (Varna) - Black sea - Georgia (Poti -Gardabani) – Azerbaijan (Boyuk Kasik-Baku) – Caspian Sea - 
Turkmenistan (Turkmenabad) – Uzbekistan (Khodza Davlet –Keles ) -– Kazakhstan (Sary Agash – Almaty - 
Dostyk) – China (Lanzhou-Zhengzhou-Beijing) 
Total length Bratislava – Beijing : 10,090 km  + (water route via Black sea =1,270 km) 
C1.2: Western Europe - Slovakia (Bratislava) – Hungary (Budapest) - Romania  (Bucharest) – Bulgaria – 
Turkey (Edirne – Istanbul – Sive  - Kars)  – Armenia (Akhurgan – Ayrum) or Georgia - Azerbaijan (Boyuk 
Kasik-Baku) – Caspian Sea  - Turkmenistan (Turkmenabad) – Uzbekistan (Khodza Davlet –Keles ) – 
Kazakhstan (Sary Agash – Almaty - Dostyk) – China (Lanzhou-Zhengzhou-Beijing) 
Total length Bratislava  – Beijing : 12,170 km  + (water route via Caspian sea =270 km) 
C2: Via the TRACECA – Aktau route  
C2.1 (land detour of the Black Sea through Ukraine and Russia): Western Europe – Slovakia (Bratislava) – 
Ukraine (Chop-Fastov-Dnepropetrovsk) – Russia (Rostov -) -– Azerbaijan (Yalama - Baku) – Caspian Sea - 
Turkmenistan (Turkmenabad) – Uzbekistan (Khodza Davlet –Keles ) – Kazakhstan (Sary Agash – Almaty - 
Dostyk) – China (Lanzhou-Zhengzhou-Beijing) 
Total length Bratislava  – Beijing : 12,885 km 
C2.2: In C1.2 the section Caspian Sea - Turkmenistan (Turkmenabad) – Uzbekistan (Khodza Davlet –Keles 
) – Kazakhstan (Sary Agash – Almaty - Dostyk) is replaced by the section  Caspian Sea  - Kazakhstan 
(Aktau-Makat-Kandagash - Sary Agash – Almaty - Dostyk)  
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Total length Bratislava  – Beijing : 12,710 km 
 
D: Connection: Western Europe – China via the Central Corridor in Kazakhstan  
Western Europe - Poland -Belarus or Ukraine - Russia (Moscow - Aksaralskaya ) - Kazakhstan 
(Ganushkino –Makat - -Kandagash-Almaty - Dostyk) – China (Lanzhou-Zhengzhou-Beijing) 
Total length Warsaw  – Beijing : 11,645 km 
 
E: Connection: Western Europe – India via the Trans- Asian railway route  
Western Europe - Slovakia (Bratislava) – Hungary - Bulgaria - Turkey   –Iran- Pakistan - India (New Delhi) 
Total length Bratislava – New Delhi : 7,970 km  
 

The above described Trans-Eurasian railway routes are presented in Figure 1 that follows.  

Figure 1: Indicative existing alternative railway routes for the connection of Western/Central Europe 
with Asia 
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3. ENSURING ENVIRONMENTAL SAFETY AND 

ENERGY EFFICIENCY – THE CASE OF RUSSIAN 

RAILWAYS 

Creation of international transportation corridors, connecting transportation systems of Europe and 
Asia, with Russian railways being their central element, complies with the basic provisions of the 
Concept of Transition of the Russian Federation to Stable Development, approved by the President of 
the Russian Federation on April 1, 1996, order No. 440. 
 
Environmental control on railways of the Russian Federation is ensured based on the principles of 
Foundations of State Policy in the Field of Environmental Development of the Russian Federation for the 
period until the year 2030, approved by the President of the Russian Federation on April 30, 2012:     
  

a) observance of human rights for satisfactory and healthy environment; 
b) ensuring high standards of living; 
c) scientifically based combination of environmental, economic and social interests of 

people, society and government for stable development and ensuring satisfactory and 
healthy environment and environmental safety;  

d) conservation, restoration and rational use of natural resources, as necessary conditions of 
ensuring satisfactory and healthy environment and environmental safety;  

e) priority of preserving natural ecological systems, natural landscapes and environmental 
complexes; 

f) responsibility of federal governmental authorities, governmental authorities of the 
Russian Federation subjects and local governmental bodies for ensuring satisfactory and 
healthy environment and environmental safety in corresponding territories; 

g) presumption of environmental threat of planned economic and other activities;  
h) mandatory evaluation of planned activity’s impact on the environment while making a 

decision on performing economic or other activities; 
i) prohibition on performing economic and other activities, consequences and impact of 

which are unpredictable for the environment; and also implementation of projects, which 
may lead to degradation of natural ecological systems, change of gene pool of plants, 
animals and other life forms, depletion of natural resources and other negative changes in 
the environment;  

j) ensuring compliance of economic and other activities with the provided rules and 
regulations in the field of environmental control and ensuring ecological safety; 

k) observance of human rights for receiving credible information on the state of the 
environment; 

l) participation of citizens in making decisions, concerning their rights for satisfactory and 
healthy environment; 

m) responsibility for breaking the law of the Russian Federation on environmental control; 
n) full compensation for harm, caused to the environment; 
o) participation of citizens, public and other non-commercial associations in solving 

problems of environmental control and ensuring ecological safety, taking their opinion 
into consideration while making decisions on planning and performing of economic and 
other activities, which may cause negative impact on the environment; 

p) development of international cooperation in resolving global ecological issues and 
applying of international standards in the field of environmental control and ensuring 
ecological safety. 
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Environmental control on railways of the Russian Federation is performed in compliance with the 
requirement of Federal Law of the Russian Federation from January 10, 2002, No. 7-FZ “On 
Environmental Control” (as revised on June 25, 2012 with effective amendments from January 1, 2013);  
Federal Law of the Russian Federation from April 24, 1995, No. 52-FZ “On Living World” (as revised on 
December 29, 2004); and Ecological Strategy of JSC RZhD for the period until the year 2015 and long 
term strategy until the year 2030, Energy Strategy of JSC RZhD for the period until the year 2010 and 
long term strategy until the year 2020,   Strategy of Innovation-Based Development of JSC RZhD for the 
period until the year 2015 and Development Concept of the Environmental Control Management 
System of RZhD Holdings No.15750 from August 6, 2012.  
 
It is necessary to note that these documents of state and branch significance contain in general all the 
basic principles of the EU Environmental law and EU document requirements in the field of 
transportation environmental control, such as: White Paper. European transport policy for 2010: time to 
decide. Brussels, 12.09.2001, White paper 2011. Roadmap to a Single European Transport Area - 
Towards a competitive and resource efficient transport system. Brussels, 28.03.2011. 
 
In the Concept of the Environmental Control Management System Development  of JSC RZhD, in 
particular, there is a task of ensuring the Holding’s place in the international top 500 Ecologically 
Friendly Companies. The Environmental Management System will be developed, implemented and 
certified in accordance with the ISO 14001 standard requirements (GOST R ISO 14001-2007). 
 
These documents of state and branch significance and other technical rules and regulations determine 
not only purposes and objectives in the field of environmental control on railways of the Russian 
Federation, but also contain certain measures and innovative scientific and technical solutions for the 
whole scope of the Environmental Control Management System activities in JSC RZhD.  
 
Ecological strategy of RZhD sets the main targets and ways of activity in the field of environmental 
protection for RZhD as an environmentally sensitive company. Achieved key results and planned 
indicators of the Company’s environmental performance are provided in Figure 2, Figure 3 and Figure 4 
below:  
 
 

 

Figure 2: Atmospheric emissions of hazardous substances by stationary pollution sources of JSC RZhD, 
tsd.tones 
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Figure 3: Discharges of pollutant effluents to water bodies by RZhD affiliates, MM m3 

 

 

Figure 4: Waste generation by RZhD affiliates, MM tonnes 

 

As part of implementation of RZhD Ecological Strategy for 2008-2012 the following parameters have 

been reduced against the base year 2007: atmospheric emissions of hazardous substances by stationary 

pollution sources – by 48%, greenhouse gas emissions – by 19%, discharges of pollutant effluents to 

surface-water bodies – by 23%, waste generation – by 37%.  

Planned indicators of the Company’s environmental performance for 2015 (tabl.1) are provided below: 

Table 1: Planned Indicators 
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3.1. RZhD activities to reduce atmospheric emissions of 

hazardous substances 

 

Sources of Hazardous Substances Emissions  

- Stationary sources (mainly boiler houses) – 25% of emissions 
There are over 43 stationary sources of emissions in RZD. 

- Mobile sources – 75% of emissions. 
including: 

- Diesel-locomotive shunters and main-line diesel locomotives – 56%; 
- Self-propelling special rolling stock – 4%; 
- Transport vehicles – 15% 

 
Atmospheric emissions of hazardous substances are mainly reduced by the following means: 

- Stationary sources – by means of construction of new/reconstruction of existing boiler 
houses, conversion of boiler houses to gas fuel, electrical heating, increase of fuel combustion 
efficiency, introduction of new dust and gas catchers; 

- Mobile sources – by means of electrification, fuel economy, purchase of modern and more 
energy efficient traction rolling stock. 

The company performs large scope of work to introduce innovative technologies and equipment which 

ensure reduction of emissions. These are: heating systems by means of heat pumps, decentralized 

system of gas heating for production premises, coal combustion using boiling bed technology, boiler 

houses on the basis of catalytic cogeneration plants,  automated heating units, LED lighting. 

Introduction of a gas turbine locomotive, double- and triple diesel-locomotive shunters, diesel-

locomotive shunters with hybrid drives.  

3.2. RZhD water bodies protection and land rehabilitation 

activities 

In order to exclude ingress of crude wastewater from railway facilities 

of Noyabrsk railway station of Sverdlovsk railway biological treatment 

plants with advanced waste treatment (capacity of 520 tsd.m3/year) 

were constructed in 2012. 

In total 9 treatment facilities were built in 2012 and 18 treatment plants 

were planned to be constructed in 2013. 

2012 upgrade of treatment facilities of locomotive repair depot at Penza railway station of 

Kuibyshev railway using efficient technologies and equipment allows increasing quality of spill 

water to municipal sewerage networks in the volume of 140 tsd.m3 per year. In 2012 works using 

biotechnologies to treat and reclaim contamination of previous years (oil-contaminated lands of 

Koptevo career) continued on Kuibyshev railway. 11.2 tsd.m3 were treated in 2012. Such works 

allowed avoiding the claim for recovery from environmental authorities for the amount of 89 MM 

RUR. 
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Complete treatment of Koptevo career lands will be finalized on 2013. 3.2 tsd.m3 of 

contaminated soil is still to be treated. The project was awarded with the certificate of the 

Ministry of natural resources & environmental protection in 2008 as the best environmental 

project of the year. 

3.3. RZhD waste treatment and recovery activities 

The scientific and production center for environmental protection 

(affiliate of RZhD) has an active unit for environmentally safe 

disposal of biological, medical and oil-contaminated waste. In 2012 

over 600 tons of such wastes were disposed. Works to increase its 

capacity and utilize heat for warming of production premises are on-

going. Combustion technology corresponds to the European 

Directive of EU 2000/76. 

In order to comply with the Federal law on production waste RZhD 

developed sites for accumulation and neutralization of oil-

contaminated waste. For recent years there were 8 sites of such 

type constructed including 2 sites in 2012 – locomotive repair depots at Komsomolsk-on-Amur and 

Sibirtsevo railway stations of The Far Eastern Railway. These sites are built on the basis of up-to-date 

projects and technologies which elude environmental contamination. 

3 more sites were planned to be built in 2013. 

Disposal of exhausted reinforced-concrete sleepers at the units of 

KUSH-40 type is performed in 5 track maintenance trains on the 

Moscow, October, Sverdlovsk and the Yuzhno-Uralskaya railways. 

155 tsd.pieces of sleepers were processed to crushed rock in 2012. It 

was foreseen to process 156 tsd.pieces of sleepers in 2013. 

 

3.4. RZhD environmental monitoring activity 

To monitor environmental conditions, RZhD utilizes 56 stationary ecological laboratories, 81 

stationary environmental monitoring stations and 73 mobile ecological laboratories (11 railroad-

based, 62 automobile-based). 
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4. ENERGY CONSUMPTION AND ENERGY 

EFFICIENCY OF DIESEL AND ELECTRIFIED TRACTION 

SYSTEMS. ELECTROMAGNETIC CONTAMINATION 

Significant growth of transportation volume both in the short and the long term resulting from further 
development and utilization of the Eurasian rail corridors will result in increased consumption of fuel 
and power resources. 
 
The power consumption growth rates may be lower compared to transportation volume growth rate, 
due to the potential for implementation of technologies and organizational activities focusing on 
reduction of energy intensity of transportation process. 
 
The following factors are related to growth of specific consumption of fuel and power resources for 
hauling operations: 
 

 Growth of train cruise speed; 

 Introduction of high-speed operations on dedicated railway systems; 

 Transition to electric heating and electric power supply of passenger trains’ climate control by 
means of autonomous haulage locomotives. 

 
Stationary power industry will face growth of energy consumption due to expanded use of electric 
heating of office premises, saturation of the premises with computer hardware and service&comfort 
devices. The following factors will play a key role in the formation of energy balance and reduction of 
both specific and absolute indicators of power consumption in a railway company: 
 

 Replacement of old rolling stock and obsolete technical means with new high performance and 
energy efficient equipment. 

 Production of new generation of energy efficient electric locomotives, diesel locomotives and 
electric trains with increased performance coefficient and haulage capacity; 

 Increase of train medium weight and service velocities at freight service; 

 Increase of axle load and reduction of tare-load ratio of  freight railway cars; 

 Further electrification of railroads and upgrade of traction power systems at key railways. 
 

Stationary power industry related to rolling stock (facilities and infrastructure) maintenance shall 
encounter significant reduction of power supply be means of decrease (by more or less 2-3 times) of 
technical equipment failure level, increase of time between failures, time between repairs and time 
between maintenance. 
 
In the near future a significant increase in train traverse speed on certain directions of the Russian rail 
network is expected. That will require technological enhancement of various rail transport sectors, 
including transport energy supply system. 
 
The world’s railways use a range of various energy traction systems, which differ in kinds and frequency 
of current as well as in voltage level of aerial contact wire. Among them, several major (traditional) 
systems can be singled out: 25 kV systems with 50 Hz and 15 kV systems with 16 2/3 Hz of AC frequency 
and 3 and 1.5 kV of DC frequency. The most widely spread are two competing systems – 3 kV DC and 25 
kV, 50 Hz AC. The rest of the systems are non-traditional and were created at different stages of 
railways’ electrification when searching for the most suitable and technically realizable energy traction 
systems. 
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Existing traction energy supply systems are not always able to provide a high speed and a large capacity 
of railways. This problem is clearly noticeable in the DC 3 kV energy traction system. Therefore, it is 
necessary to finds ways to increase traction and power performance of operating traction energy supply 
systems. 
  
It is known that train traverse speed and capacity of heavy traffic lines can be increased through transfer 
of electrified areas with DC traction to AC. It is worth noticing that one of the ways to improve reliability 
and effectiveness of AC traction network is its reinforcement, as wire section inadequacy leads to higher 
energy and voltage losses and reduction of train traverse speed. At present in Russia the most widely 
spread ways to improve traction network are employment of reinforcing and shielding wires. A 27.5 kV 
traction network with reinforcing and shielding wires has lower resistance and allows increasing 
distance between traction substations by 1.4 -1.5 times for existing and forecast able traffic range in 
comparison with traditional 27.5 kV systems, which significantly reduces construction expenses and 
ensures traction energy efficiency. Employment of capacitive compensation equipment also proves 
effective.  
 
World experience also shows that in sections with heavy and high-speed trains and rather high energy 
consumption only 27.5 kV traction systems are used as they have a wide capacity of shunting energy 
efficiency depending on traffic range. Thus, in comparison with a 27.5 kV traditional energy traction 
system, systems employing reinforcing and shielding wires increase passing capacity by 1.4 times, auto 
induction system 2х25 kV – by 1.8-1.9 times. The US, Canada and South Africa employ non-traditional 50 
kV system, providing weight norms up to 20 thousand tonnes with 60 kilometres long substation zone 
and a 10 minute interval. The further increase in passing capacity can be achieved through increase of 
feed wire voltage level over traditional voltage of 25 kV to 35, 65,110 kV, and realization of auto 
induction system 2x25 kV or 94/27.5 almost fully eliminates the limits of the passing capacity under 
energy supply conditions. 
   
Analysis of world tendencies in electrical engineering and power industry, including in the interest of 
electrified transport, shows that one of the most drastic areas of this development in the nearest years 
will be the use of applied high-current superconductivity. As is known, superconductors are able to 
carry direct currents with densities that are much higher than current densities of traditional resistant 
material and provide unique electrodynamic characteristics and other characteristics of 
superconducting electrical equipment. 
 
At present, on the basis of first-generation high-temperature superconductor’s models and industrial 
designs of electrical equipment are developed and tested, including cable power lines, transformers, 
electric motors, reactors, energy storages and other. Second-generation high-temperature 
superconductors, which are being prepared for mass production both in Russia and abroad, open up 
even wider possibilities. These superconductors have similar characteristics (magnetic field, critical 
current), but are able to work at the range of temperatures up to the liquid helium temperature level, 
achievement of which is hundred times more profit-proved than the helium temperature level. 
Estimates show that upon implementation of second-generation high-temperature superconductors 
the cost of such wires will be comparable to the cost of resistance wires. That means that in the 
nearest future implementation of new superconducting electrical equipment, exceeding traditional 
electrical equipment both in physical and commercial parameters will begin. 
 
Use of superconductor technologies and proper electro technical equipment will enable solving issues of 
reliability and efficiency of traction substations, reduction of capital expenditures and operating costs, 
energy efficiency, electromagnetic and environmental conditions. 
 
Application of the AC energy traction system is accompanied by significant difficulties, connected with 
provision of quality separation of energy from feeding power supply systems (asymmetry of loads and 
feeding voltage, network loading with reactive current shape), strong electromagnetic influence on all 
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related equipment, and low quality of single-phase alternating current rectification in electric rolling 
stock and its relatively low efficiency. 
 
Another phase of technological progress is conditioned by rapid renovation of the whole power 
conversion process and development of informational technologies. Enhancement of energy traction 
system and prospects of its development are predetermined by the irreversible renovation process of 
the whole system of conversion of the power spent on traffic. Application of DC voltage level 
transformers, creation of high-performance procedures of computer management of energy 
conversion, replacement of DC commutator motors with commutator-free asynchronous three phase 
motors are the main area of energy tractor systems technical re-equipment and are widely employed in 
a number of industrially advanced countries.  
 
By now foreign companies have adapted new semiconductor devices: GTO, GCT, IGCT power gate-
controlled thyristors and IGBT power bipolar insulated gate transistors. Russian companies are 
implementing similar semiconductor devices as well. IGBT power transistors and IGCT gate-controlled 
thyristors proved most effective in creating multipulse bridge and ring reversive converters of tractor 
substations.  
 
In most cases there are significantly increased requirements for computational accuracy of energy losses 
and network voltage, electromagnetic influence on communication devices and railway automatic 
machinery, when solving research tasks, including comparing to reinforcement of traction substations. 
That is why it is necessary to apply new mathematical techniques. E.g. when developing mathematical 
model of electromagnetic influence of traction network on communication lines and railway automatic 
machinery, all the lines are presented as multiwire lines with distributed constants. This circumstance is 
taken into account by introducing matrix telegraph equations including relative position and length of 
the lines. These equations are derived under solution of Maxwell equations allowing for ground effect 
and its heterogeneity.   
 
The use of superconductor technologies and proper electrical equipment will allow improving reliability 
and efficiency of DC traction substations, reducing capital expenditures and operating costs, using energy 
efficiently and improving electromagnetic and environmental conditions at a new level. For this, a wide 
range of superconducting electrical equipment will be used, including non-resistance smoothing factors. 
In the process of solving the task assigned to create an active filter for traction substations, a patent 
search was carried out, a number of active filers diagrams were examined and an active filter with a 
non-resistance reactor on the basis of high-temperature superconductors was developed (inventor’s 
certificate № 1387135). Analysis of the results of the characteristics received shows the following: 
firstly, the active filter developed exceeds all existing active and passive two-section resonant filters of 
traction substations in its soothing factors; secondly, due to the sharp active resistance drop of the 
reactor there are virtually no energy losses. 
 
For diesel traction systems obvious way to solve environmental problems is to use  multi-engine 
locomotives and biofuels. 
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5. NOISE AND VIBRATION ON BOARD AND ON THE 

GROUND 

 
The train traffic is always accompanied by noise and vibration. High-speed trains provide a more intense 
impact. In general, nowadays increasing attention has been given to all kinds of environmental 
disturbance as a consequence of our mutual goal of “higher quality of life”.  So the decreasing noise and 
vibration level is a very important problem. 
 
Vibration in the air is normally referred to as “noise”. It has been carefully studied and today many 
countries have established regulation and recommendations for limiting noise under different 
conditions.   
 
Although ground–borne vibration from train traffic is very unlikely to cause damage to the buildings and 
structures, the economical and environmental aspects of the issue deserve careful consideration. 
Besides high maintenance cost due to excessive vibration in the railway structure, ground-borne 
vibration may cause annoyance to the people living near the railway or interfere with the operation of 
sensitive equipment.  
 
Therefore preparing an environmental impact assessment prior to building new railway lines through 
densely populated areas or upgrading the existing ones to be trafficked by faster trains is more common 
nowadays.  
 
For the design of noise and vibration problem there is a need to develop simple empirical or analytical 
mathematical models. Numerical models for studying the effect of train traffic on ground-borne 
vibration in the vicinity of the railway are also needed.  
 
The analytical models are mostly suitable for very simple cases where both the geometry and 
geotechnical conditions of the problem are not too complicated. Therefore empirical or semi-empirical 
models are usually used in order to predict ground-borne vibration due to train traffic especially in the 
preliminary phase of the projects when high accuracy in the prediction is not needed. 
 
A ground vibration prediction model is a tool that can properly be used in different phases of railway 
design process and preparing such environmental impact assessment. Using the model one can study 
the problem and propose mitigation methods if necessary during each phase. 
In the railways, noise is clustered into five categories, depending on its source:  
 

 Mechanical noise, 

 Aerodynamic noise, 

 Arcing noise, 

 Rolling noise, 

 Ground borne noise.  
 
Mechanical noise can be perceived and is of greater importance in low speeds. It is more intense in 
diesel trains than in electric ones and is caused by various sources, such as the engine, the braking 
system, the air compressors, the train body (due to tuning) or the electric generators. 
 
The rolling noise is caused by the various track and rolling stock elements and is spread through the 
wheels’ and tracks’ vibrations. It is significant in middle speeds, where it constitutes the main noise and 
vibration source. It is related to all kinds of trains. 
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Aerodynamic noise is present in speeds over 200 km/h. 
 
The environmental indicators that are used for the estimation of the rail noise and its impact on humans 
are: 

- The energy equivalent sound level (Leq,T) 
- The day-night sound average (Ldn) 
- The sound exposure level (SEL) and  
- The maximum sound level (Lmax ) 

These are estimated in dB(A).  
 
Vibrations on the ground are created as an interaction between the rolling stock and the actual track. 
They are expressed as speed or acceleration but they can also be expressed as sound level (in dB).  
 
For the reduction of railway noise pollution, relevant measures are undertaken both during the sound 
travel (passive measures), as well as within the sound source itself (active measures). The most 
important passive measures that are used and are included in most of the action plans and state 
investment plans are the installation of noise barriers and the use of insulated windows. Nonetheless, 
these measures are effective only at a local level, while greater investments are required for the noise 
protection of the railway network in a broader level. On the contrary, active measures for noise 
pollution reductions are effective for the entire railway system. 
 
 Problems related to this topic 
Noise pollution is a significant environmental issue. When exposed to high sound levels (over 70 dB(A)), 
people’s health is negatively affected. Discussion over the rail noise pollution has gained significant 
ground in many European countries, as the railway begins to play an ever increasing role in the 
environmental sustainability of transport.  
 
The legislative framework varies significantly between EU member states, due to the fact that each 
country has different lower and upper limits for noise emissions. Usually, the testing for these limits is 
realized only during the construction of new infrastructure or during major reconstruction works. 
 
The noise caused by the railway system is a significant issue in freight trains, especially in those 
comprised of old wagons. The problem exacerbates in cases where freight trains are routed during the 
night. The rolling noise is generally higher when the vehicles are poorly maintained or when the trains 
are moving in poorly maintained infrastructure. 
 
The sound level produced by freight trains is significantly higher than the one produced by passenger 
trains. This is due to the fact that the secondary suspension of the freight vehicles is more rigid than the 
one of the passenger vehicles. As such the vibrations are transferred almost “unfiltered” to the train 
body. Freight vehicles cause even higher noise when they are empty, while their noise emissions can 
vary by train composition. The most serious vibrations appear when heavy freight trains run on lines laid 
on soil with a high percentage of clay.   
 
 Open research issues  

 Measuring of the level of noise emissions of freight trains that are routed along the Euro-Asia railway 
corridors. 

 Establishment of a single legal framework for the noise and vibration emission limits (sound limits in 
stations and sound limits for wagons’ and engines’ crossing). 

 Definition of technical specifications for “noise interoperability” for new rail vehicles. 

 Definition of “noise technical specifications” for rail vehicles that are currently in operation. 
Indicatively it is mentioned that, the noise produced by freight rail can be reduced through the 
retrofitting of existing freight trains, i.e. the replacement of the cast iron wheel rollers by wheel 
rollers of composite material. 
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 Development of a programme for the retrofitting of existing rolling stock. 

 Searching for new technologies that could reduce railway noise and vibrations. 
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6. INFLUENCE OF WEATHER CONDITIONS ON 

RAILWAY OPERATION 

Over the last several years great attention has been paid to the impact assessment of climate change 
and weather events on the society, on several economic sectors and on transportation networks in 
particular. The overall objective of assessing the impacts of climate change on the transport sector and 
the society in general, is to determine the optimal measures and strategies (a process known as 
‘adaptation’) for eliminating or reducing their negative economic implications. This objective reveals the 
particularity of this problem; the goal is to plan an investment that does not aim to produce benefits but 
rather to reduce losses. Thus, the problem can be stated as follows: “Which are the optimal adaptation 
measures’ combinations for achieving the maximum reductions (cost savings) of anticipated future 
losses on transport networks (and consequently to society) due to climate change?” This seemingly 
simple question conceals a large degree of complexity, because of its multidimensional character. In 
order to determine the optimal strategies, a sequence of successive and independent questions has to 
be answered, which together compose the entire problem. This series of questions can be summarized 
as follows: 
 

• Which are the most severe extreme events that are likely to happen, given the associated 
uncertainty for the prediction of such events and where will these events take place (which 
areas are affected)?  
 • Which are the vulnerability thresholds of transport networks in relation to the weather 
events? 
• Which are the most ‘critical’ elements of the transport network and which are the socio-
economic impacts due to the adverse weather conditions?  
• Which is the optimal combination of measures that should be taken for achieving the 
maximum reductions of losses on transport networks? 

 
The European Commission has funded three major European Research Projects (WEATHER, EWENT and 
ECCONET) in order to study the impacts of extreme weather on the European transportation network. 
The EWENT Project concluded that for rail, the major impacts are resulting from strong winds, blizzards 
and cold temperatures. Wind gusts exceeding 17 m/s will start cutting down trees on tracks and cause 
delays. The impacts of wintry circumstances can be severe, as the network suffers from various impacts 
that require maintenance, at times in areas where maintenance is difficult. Prolonged or combined 
impacts cause overall more severe consequences. Unexpectedly also heat waves cause damages when 
temperature rises up over +25 °C. All these weather phenomena cause delays and cancellations of the 
service whenever rail buckling occurs. 
 
Coming to the case of the EU-Asia connections, the impact of weather conditions is a very important 
issue that needs to be thoroughly examined having in mind that a freight train travelling from Europe to 
Asia and vice versa will cross several countries, in which very different climate conditions occur. The 
responsibility of tackling problems caused to the railway network due to severe weather conditions lies 
of course with the national authority or company exploiting and managing the specific network. The fact 
however that these problems could cause important increase to the overall travel time, leads to the 
conclusion that the impacts of weather conditions should be investigated in an integrated manner and 
for the whole corridor under study.  
 
It is clear therefore, that the influence of weather conditions on railway operation in the EU-Asia rail 
connections constitutes an area specific problem, in which, however, the practices and the research 
knowledge derived from previous projects could be used to facilitate the planning and operation of 
railway in the new Eurasian links. 
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Russian railroads for example, are built in geographical range from 40о almost up to 68о of northern 
latitude. Reasons for influence of climate conditions on railway utilization in Russia, apart from the 
latitude of the territories and weather conditions are surface relief peculiarities, above sea level, 
closeness of sea and other water ways. Peculiarities of weather conditions influence on Russian 
railroads utilization are the following:  
 

a) wide range of existing meteorological factors and natural phenomena as a result of long 
haul transportation, independently of season of the year, weather conditions and time of 
day;   

b) utilization of railway equipment in different weather conditions, sometimes extreme and 
close to maximum allowed;  

c) different level of influence of the same meteorological factors and natural phenomena on 
functioning of different subsystems of railway transport, passengers and carried cargos. 
  

 In Russian railway climatology, on one hand, there is a lot of actual data collected on climate factors 
and natural phenomena, influencing utilization of railroads, such as:   

a) meteorological indexes (temperature, pressure, humidity, water content in the air, wind 
velocity and direction etc.); 

b) atmospheric effects (rain, snow, frost etc.); 
c) ground phenomena (white frost, hoar frost etc.); 
d) natural phenomena (glaze ice, ground frost, thaw, snowstorms, avalanches, dust and 

sandstorms, tornados etc.).  
 

 On the other hand there is a single system of scientific and technical data on utilization characteristics 
of railway transport and its element’s behavior in case of weather influence, and on efficient means of 
elimination of such influence. 
 
The purpose of JSC RZhD in this area is to create an efficient system of security management on Russian 
railroads that will ensure minimized weather influence on their utilization.  
 
Relevant research issues include:  
 

1. Technical re-equipment that will ensure ecological effect;    
2. Active position in solving of all environmental issues based on the existing regulatory 

background that will have direct connection with railway transport utilization;  
3. Acting according to international, national, regional and local laws, rules and regulations 

in the area of environmental control and management of natural resources, cooperation 
with legal and environment control bodies;  

4. Ecologically justified placing of new transportation infrastructure objects with compliance 
with all legal requirements;  

5. Ensuring active participation of each employee in reaching the goals of environmental 
policy and solving the tasks on reduction of negative influence of production factors on 
the environment and environmental influence on railway transport utilization;   

6. Preparing the railway personnel to taking actions in case of emergency situations, 
localization and elimination of consequences of possible emergency situations, in order to 
minimize the harm to the environment;  

7. Systematic training, preparation and constant increase of level of environmental 
knowledge and skills of the railway transport personnel, especially those, whose activities 
are directly linked to complying with legal environmental requirements;     

8. Complying by the vendors and suppliers with the standards, rules and regulations in the 
area of ecological and industrial security and labor safety on the railway transport.   
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RZHD implemented and successfully operates a branch-wise weather and geophysical system 

“Geosphere of the railway track” (http://bak.geoprognoz.ru/gp/) which provides access to information 

of the current and forecasted (subsequent 3 days-lookahead) status of geophysical and meteorological 

parameters, alerts on occurrence of unfavorable meteorological conditions which might worsen 

transportation process provision terms and increase the risk of accidents. 
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7. CONTROLLING THE GREENHOUSE GAS EMISSION 

ON RAILWAY TRANSPORT  

 
Lack of specific quantitative obligations assumed by the Russian Federation in accordance with the final 
document adopted in December 2012 at the 18th Conference of the parties of United Nations 
Framework Convention on Climate Change in Doha disables the Russian investors to use carbon funding 
vehicles of Kyoto Protocol to implement projects on reduction of greenhouse gas emissions. Being the 
country of the Addendum 1 of United Nations Framework Convention on Climate Change, Russia is 
unable to raise funds for such projects within the frames of Clean Development Mechanism in 
accordance with the Article 12 of Kyoto Protocol.  
 
At the same time, having refused to include into the Protocol the quantitative obligations on limitation 
and reduction of greenhouse gasses emission for years 2013 – 2020, Russia has refused of its own free 
will to take part in the international emission trading according to the Article 17 of Kyoto Protocol, and 
in the projects of joint implementation according to the Article 6. Just because based on Kyoto Protocol 
conditions both these mechanisms are available only to those member-states, which have 
corresponding quantitative obligations on emission reduction. 
 
According to the requisitioning instrument for holding Winter Olympic Games of 2014 in Sochi and 
Environmental Program Sochi-2014, emission of greenhouse gas due to preparations and holding of this 
sports forum, should be precisely calculated and compensated for.  
The same way should the emission of greenhouse gas due to holding the FIFA World Football Cup in 
Russia in the year 2018 be calculated and compensated for.  
 
At the end of the year 2015 according to the decision, made in Doha, sign-off of a new universal climate 
change agreement is expected. It will replace the Kyoto Protocol and all basic emitter-states including 
Russia will be a part of it with certain quantitative obligations on limitation and reduction of emission.   
JSC RZhD’s purpose in managing emission of greenhouse gas on railway transport is to develop and 
implement a Greenhouse Gas Management System, as an integrated part of JSC RZhD’s Environmental 
Management System, according to the ISO 14064-1:2006  (GOST R ISO 14064-1-2007), ISO 14064-
2:2006 (GOST R ISO 14064-2-2007), ISO 14064-3:2006  (GOST R ISO 14064-3-2007) standards’ 
requirements.  
 
Variation of annual volume of greenhouse gas emissions by RZhD is shown at the picture below: 

 

Figure 5: Dynamics of greenhouse gas emissions by RZhD affiliates 
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Basic planned results in this sphere as of the year 2015 are:   

 annual reduction of greenhouse gasses emission for more than 100000 tons due to 

implementation of resources saving technologies and increasing power efficiency;    

 certifying environmental management systems of businesses on high-speed running areas 

and Olympic route areas for compliance with GOST R ISO 14001. 
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8. COMPARISON OF ECOLOGICAL AND ENERGY 

ASPECTS OF FREIGHT TRAFFIC ON DIFFERENT 

CORRIDORS 

 
The Trans-Asian Railway (TAR) is a project to create an integrated freight railway network across Europe 
and Asia. The TAR is a project of the United Nations Economic and Social Commission for Asia and the 
Pacific (UNESCAP).  
 
By the present moment four potential corridors have been established, as shown is section 2 and 
summarized below: 
 

 The Northern Corridor (9200 kilometers) — Germany, Poland, Belarus, Russia, Kazakhstan, 
Mongolia, China, and the Koreas. The Trans-Siberian railway covers much of this route and 
currently carries large amounts of freight from East Asia to Europe. Due to political problems 
with North Korea, freight from South Korea are currently shipped by sea to the port of 
Vladivostok. 

 The Southern Corridor — Turkey, Iran, Pakistan, India, Bangladesh, Myanmar, and Thailand. 
Railway service lacks in the Eastern Iran, between India and Myanmar, between Myanmar and 
Thailand. 

 A Southeast Asian network. 
 The North-South Corridor will link Northern Europe to the Persian Gulf. The main route starts in 

Finland, and continues through Russia to the Caspian Sea, where it splits into three routes: 
- a western route through the North Caucasus, Azerbaijan and the Western Iran; 
- a central route from Astrakhan across the Caspian Sea to Iran via ferry; 
- an eastern route through Kazakhstan, Uzbekistan and Turkmenistan to eastern Iran. 

 
The routes converge in the Iranian capital of Tehran and continue to the Iranian port of Bandar Abbas in 
the Persian Gulf. 

 
Mathematical methodology located at the web server (http://www.ecotransit.org/) was used to 
compare ecological and energy features of freight traffic. The applied methodology fully corresponds to 
provisions of the European standard EN 16258 Methodology for calculation and declaration of energy 
consumption and GHG emissions of transport services (freight and passengers).  
 
For comparison we select 2 routes of international railway corridors for freight traffic from Moscow to 
Beijing: 

-  А1 – across the Northern Corridor of the Trans-Asian Railway (through the Trans-Siberian 
Railway) 

- В1 – the Trans-Siberian Railway (across Mongolia). 
 
Table 2 shows the calculation parameters of ecological and energy features of freight traffic via 
Moscow-Beijing route across the Northern Corridor of the Trans-Asian Railway (through the Trans-
Siberian Railway). 

 

Table 2: Calculation parameters 

Parameter Value 

Cargo weight 100 tonnes 

http://www.ecotransit.org/
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Cargo load factor 60% 

Dead run coefficient  50% 

 

The following Figures show the main ecological and energy parameters calculated on the basis of the 

adopted initial parameters.  

 

 

Figure 6: Primary energy consumption, mJ (Moscow-Beijing route across the Northern Corridor of the 
Trans-Asian Railway through the Trans-Siberian Railway) 

 

 

Figure 7: Carbon dioxide emissions, tonnes (Moscow-Beijing route across the Northern Corridor of the 
Trans-Asian Railway through the Trans-Siberian Railway) 

 

 

Figure 8: Greenhouse gas emissions, tonnes СО2-equivalent (Moscow-Beijing route across the Northern 
Corridor of the Trans-Asian Railway through the Trans-Siberian Railway) 
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Figure 9: Nitrogen oxide emissions, kg (Moscow-Beijing route across the Northern Corridor of the Trans-
Asian Railway through the Trans-Siberian Railway) 

 

 

Figure 10: Nonmethane hydrocarbon emissions, kg (Moscow-Beijing route across the Northern Corridor 
of the Trans-Asian Railway through the Trans-Siberian Railway) 

 

 

Figure 11: Sulfur dioxide SO2 emissions, kg (Moscow-Beijing route across the Northern Corridor of the 
Trans-Asian Railway through the Trans-Siberian Railway) 

 

 

Figure 12: Particulate matter emissions, kg (Moscow-Beijing route across the Northern Corridor of the 
Trans-Asian Railway through the Trans-Siberian Railway) 
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Figure 13: Distances for each transport mode 

 

A comparison table to correlate A1 – the Trans-Siberian Railway route and B1 – the Trans-Siberian 

Railway- Manchuria route is developed. 

The difference in the freight passage route will be at the following sections: Ulan-Ude – Chita –Beijing 

(A1 route) and Ulan-Ude – Ulan Bator – Beijing (across Mongolia and Manchuria) (B1 route).  

The table below compares ecological and energy features of railway transportation via these routes 

(table 3). 

Table 3: Ecological and energy features of railroad freight activity 

Route Energy, 
mJ 

СО2, 
tonnes 

СО2-
equiv., 
tonnes 

NOx, 
kg 

Hydro-
carbons, 
kg 

SO2, kg PM, 
kg 

Distance, km 

Ulan-
Ude – 
Chita –
Beijing 

111,187 8 8,84 51,13 4,71 42,44 4,57 

3175, including: 
- across Russian 
territory – 983,37 
km; 
- across Chinese 
territory – 
2191,59 km; 
- diesel-operated 
– 930,08 km (29% 
of the total length 
of the route) 
 

Ulan-
Ude – 
Ulan 
Bator – 
Beijing 

80,98 6,08 6,53 65,22 7,13 21,14 3,18 

2141, including: 
- across Russian 
territory – 239,28 
km; 
- across the 
territory of 
Mongolia – 
1074,45 km; 
- across Chinese 
territory – 826, 89 
km 
- diesel-operated 
– 1585,94 km 
(74% of the total 
length of the 
route) 
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The first route has higher energy, CO2 SO2 and PM pollutants, while the second one has higher NOx and 

Hydrocarbons pollutants. In reference to this table it should be noted that the route “Ulan-Ude – Chita –

Beijing” is operated by electrical haulage for over 2/3 of its length which allows eluding local 

environmental contamination by rolling stock emissions. The route “Ulan-Ude – Ulan Bator – Beijing” 

will be operated by autonomous (diesel) haulage across the territory of Mongolia in full and partially 

across Chinese territory. 

 

 

 

 

 



                                         D3.7: Concept Document: Environment and Energy Efficiency  

33 
 

9. ENERGY- AND RESOURCE-CONSERVING 

TECHNOLOGIES ON RAILWAY TRANSPORT 

 
One of the objectives of railroads is the maximum reduction of expenses for purchasing and 
consumption of fuel and energy and physical resources and innovative development of infrastructure 
and facilities of railway transport, ensuring minimization of negative impact on the environment, but at 
the same time fully covering potential traffic volume. This is particularly important for the economy of 
growing and developing countries. 
 
Research issues in this field include: 
 

1. Full and reliable energy support of transportation process, reducing risks and preventing 
crisis situations development in energy support of railway transport;  

2. Considerable reduction of consumption rate of fuel and energy resources in all areas of 
activities (hauling operations, infrastructure, repairs, production), optimization of power 
consumption in static power engineering; 

3. Innovative development of production facilities and technical means of railway transport, 
ensuring minimized negative impact on the environment: emission of polluting agents to 
the atmosphere from static sources; dumping of polluting agents into water; collecting of 
industrial wastes; pollution and littering of the railway transportation lands; regulation of 
level of physical impact on the environment; leaks and spillages of hazardous cargos;   

4. Innovative development of production facilities and technical means of railway transport, 
preventing environmental pollution and using:  energy saving technologies, resources 
saving technologies, technologies of rational land cultivation, recycling technologies;  

5. Fundamental improvement of management structures based on modern information 
technologies, tracking and monitoring of energy and resources consumption.   

 
Specifically for RZhD, basic planned results of environment preserving activities by the year 2015 
include: 
 

 reduction of polluting agents emission to the atmosphere from static sources by 20%;  

 elimination of sewage waters dump without purification into surface water bodies;  

 reduction by 18% of dumping sewage waters without purification into surface water 
bodies, on lay of the ground, municipal sewage systems;   

 increase up to 40% of the level of usage of wastes as a source of secondary materials and 
energy resources;  

 increase of water circulation up to 75%; 

 using wooden ties, saturated only with environmentally-friendly preservative substances 
of hazard class 4;   

 using passenger cars with environmentally-friendly restrooms of closed type of no more 
than 8500 in total;  

 reduction of noise impact on the environment by laying continuous welded rail, using rail 
fastenings of new design, rail grinding, forestation, building noise screens;   

 performing shore protection activities near railway lines in specially protected natural 
territories (Black Sea shore, Baykal lake);  

 performing environmental control activities using the automated management system 
Ecologiya; 

 performing environment conservation activities in RZhD Holdings based on the 
Environment Conservation Centers’ activities;  
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 implementing Governmental Nature Conservation Policy by the JSC RZhD Central 
Committee on environment protection and Regional Committees on environment 
protection.   
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10. IDENTIFICATION OF EMERGING RESEARCH 

QUESTIONS. EMERGENCY MANAGEMENT 

STRATEGIES FOR THE RAILWAY TRANSPORT SECTOR 

The following points constitute some first suggestions on emerging issues and topics which should be 
studied in order to develop a resilient and well operating railway system between Europe and Asia. 
Attention should be given to the following strategic and operational issues: 
 
Research topics in relation to ‘Strategic Railway Planning 
 

 Incorporation of adaptation strategies into the rail transportation planning framework 

 The need to create new entities/organizations responsible for monitoring railway operations in 
cases of emergencies 

 Assess the benefits of various IT systems and options for emergency management in the rail 
transport sector 

 
Research topics in relation to ‘Railway Operations 
 

 Incorporation of risk management in emergency management for the rail network 

 Selecting between ‘Centralized’ or ‘Decentralized’ responsibilities for emergency management 

 New technologies: Real-time information on the data that matters most during an emergency. 
 

 



                                         D3.7: Concept Document: Environment and Energy Efficiency  

36 
 

11. CONCLUSIONS 

 

The study showed that: 
 
- There are plans in several countries for the reconstruction of railways, so that they may also become 
part of international transport corridors; 
- Associated with these plans is the development of measures aimed at ensuring the environmental 
safety and energy efficiency of the rail systems and services.  
- A comparative analysis of two corridors confirms the expected conclusion that the electrical railways 
are greener compared to non-electrical. 
 
Key research questions have been identified in relation to both strategic railway planning and to railway 
operations. Further open research issues include the following: 
 

 Measuring of the level of noise emissions of freight trains thatare routed along the Euro-Asia railway 
corridors. 

 Establishment of a single legal framework for the noise and vibration emission limits (sound limits in 
stations and sound limits for wagons’ and engines’ crossing). 

 Definition of technical specifications for “noise interoperability” for new rail vehicles. 

 Definition of “noise technical specifications” for rail vehicles that are currently in operation. 
Indicatively it is mentioned that, the noise produced by freight rail can be reduced through the 
retrofitting of existing freight trains, i.e. the replacement of the cast iron wheel rollers by wheel 
rollers of composite material. 

 Development of a programme for the retrofitting of existing rolling stock. 

 Searching for new technologies that could reduce railway noise and vibrations. 
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