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CO-DEPLOYMENT OF FIBRE OPTIC CABLES FOR CROSS-BOARDER CONNECTIVITY  

ALONG THE HIGHWAY ROUTS (AND NOT ONLY) IN RUSSIAN FEDERATION 

 

1. Introduction 

1.1. At 17,125,191 square kilometers, Russia is by far the largest country in the world, covering 

more than a ninth of the Earth's land area. Russia is also the ninth most populous country in the 

world with 147  million people. It extends across the whole of northern Asia and 40% of Europe, 

spanning 9 time zones and incorporating a wide range of environments and landforms. Russia 

has the world's largest reserves of mineral and energy resources, and is considered an energy 

superpower. It has the world's largest forest reserves and its lakes contain approximately one-

quarter of the world's fresh water. 

Russia has boarders with 18 countries in Europe and Asia-Pacific area: Finland, Norway, Poland, 

Belorussia, Ukraine, Abhasia, South Osetia, Georgia, Azerbaidzhan, Kazakhstan, China, 

Mongolia, North Korea, Japan and USA. 

Russian Transport system in figures:  

• 11 major cities with the population more than 1 million inhabitants 

• 1 140 medium cities 

• 240 000 villages 

• 1 140 000 km regional roads 

• 45 000 km federal roads 

• 56.6 miln registered road vehicles 

• Access to 3 oceans 

• 64 seaports 

• 131 river ports 

• 200 000 km of rail roads 

• 250 federal and 400 regional airlines 

• 2 000 expedition companies 

 

1.2. Cross-border check points. There is a network of 388 checkpoints on all extent along the 

state border of Russian Federation which is 62 262 km. The network is composed of 108 road, 

56 railway, 81 air, 56 marine, 7 mixed, 3 river and 1 pedestrian checkpoints. The activities of 

branches take into account the social-economic development of the regions, cross border 

cooperation, intensity of movement of foreign trade goods and passenger traffic, which in turn is 

the  basic principal for differentiated approach to the arrangement of each specific section of the 

state border. The main cross border check points are equipped with the modern fiber optic cable 

network and different equipment which allows the automatic mode  to determine weight and size 

characteristics of trucks, to recognize the state registration marks of cars, to provide comfort, 

security and maximum speed of custom clearance of goods and border crossing formal 

procedures.    

 

 



2 

 

 

3. Mainline operators in Russia 

In Russia, the largest private Federal operators have practically monopolized the market of 

backbone Internet networks. They build the thickest lines of communication, and then sell to 

local providers the right to use them. The government had set a mandatory task for Federal 

operators in 2014 to enter each city with a population of 100 thousand people, and in 2018 it is 

mandatory to be present in settlements with a population of 8 thousand people. This is a very 

huge investment.  But as a privilege they have a monopoly on the market of foreign traffic. 

The global backbone network of the Internet encircles the entire planet, connecting continents, 

countries and individual cities. In Russia, only large Federal providers can build cross-border 

networks and transfer traffic abroad. 

3.1. Top 10 largest mainline operators in Russia 

In Russia, there are two segments of main communication networks: domestic and international 

channels. We present to you the Top 10 largest trunk providers in Russia: 

- Rostelecom-500 thousand km of fiber optic highways;  

- MegaFon (including Synterra networks) - 118 thousand km;  

- MTS - 117 thousand km;  

- VimpelCom - 137 thousand km;  

- TransTeleCom (TTK) - 76 thousand km;  

- Start Telecom - 16 thousand km;  

- Raskom - 8.6 thousand km;  

- Orange Business Services - 8.5 thousand km;  

- RentNet - 5.7 thousand km;  

- Telia Sonera International carrier Russia - 2 thousand km. 

 The first five leaders are Federal Russian providers who invest heavily in the development of 

their networks and are practically monopolists in many segments of the high-speed Internet 

market in Russia. Most of the operators from the second five do not provide services to private 

Russian users, but work more with other providers, leasing their highways.  

3.3.  Problems of backbone networks in Russia 

The main problem of backbone providers in Russia is its size. After all, it is not enough to pave 

the highway, it is still necessary to maintain its normal operation, regularly upgrade and repair. 

And on such a vast territory it is extremely difficult and expensive. Therefore, providers often 

pull to the last with the modernization, trying to save and somehow increase the payback of the 

network. In addition, they are pressured not only by economic conditions, but also by legislation 

obliging each year to lay more and more main lines. 
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4. The Best practices of cross border fiber projects between Russia and neighbor countries 

Many years of successful international and domestic experience in developing fiber optic 

network, fulfilled, ongoing and perspective projects in Russian Federation demonstrates the 

effectiveness of legal, financial and technical escort with full set of tools to support, protect and 

promote industrial and business activities in this sphere.  

4.1. Europe- Russia – Mongolia – China (ERMC)  

In early 2002 TTK Russia and Railtelia Ltd (Finland) announced the interconnection of their 

fiber optic networks following the railways on Russia-Finland boundary of Buslovskaya– 

Vainikkala. The segment Saint-Petersburg - Buslovskaya is a part of Trans Asian Railway 

Network. 

In 2004, as shown in table 4 below, TTK in collaboration with the Mongolian carrier “Ulan-

Bator railway” and the Chinese national telecommunication company China United 

Telecommunications Corp. (China Unicom) offered the shortest fiber-optic path between Europe 

and Asia. This fiber optic line called ERMC (Europe – Russia – Mongolia – China) stretches 

from London to Stockholm, Moscow, Ulan-Bator, Beijing and ends in Hong Kong, following 

Mongolia - Russian Federation rail line (part of Trans Asian Railway Network). It provides an 

alternative, shorter path to submarine communications cables, spanning a length of 11 500 km.  

Table 1. ERMC (Europe-Russia-Mongolia-China) 

ERMC (Europe-Russia-Mongolia-China) 

Date 2004  

Length 11500 km (total) 

International 

Connectivity 

Russian Federation to China via Mongolia 

Main Nodes London, Stockholm, Moscow, Ulan-Bator, Beijing, Hong Kong 

Capacity  Initial capacity 40 Gbit/s, and it can be scaled up to 400 Gbit/s. 

 

Network 

Technology 

SDH 

Developers / Owners 

/ Operators / 

Suppliers 

TransTeleKom (TTK), Russian Federation 

Ulan-Bator railway, Mongolia 

China United Telecommunications Corp. (China Unicom), China  

Continuity with 

Rail/Highway  

Follows Mongolia - Russian Federation rail line (part of Trans Asian 

Railway) 
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4.2. China and Mongolia. 

Commensurate with its status as the world’s largest country by landmass, the Russian Federation 

plays a pivotal role in facilitating terrestrial connectivity. In addition to the use of co-deployment 

as a best practice for the national network, several cross-border connections make use of co-

deployed fiber optic cables.  Russian Federation and China has implemented many cross border 

terrestrial fiber projects. As shown in table 2 below, few of these crossings extensively link 

Russia, China and Mongolia, providing valuable redundancy and opportunities for economic 

development.  

Table 2. 

Region Border 

Crossing 

Border Station Operator 

Russia and 

Mongolia 

China-

Russia 

Fuyuan，Manzhouli， 

Heihe，Suifenhe 

China Telecom, China Unicom, 

China Mobile 

Russia and 

Mongolia 

China-

Mongolia 

Erenhot China Telecom, China Unicom, 

China Mobile 

 

4.3. Russian Federation (Rostelecom) – Azerbaijan. The routes follow the E119 highway        

( AH8 segment of Asian Highway Network) and the Azerbaijan-Russian Federation rail line.  

Table 3. Russian Federation (Rostelecom) - Azerbaijan 

Russian Federation (Rostelecom) – Azerbaijan 

Date 2003 

Length 400 km 

International 

Connectivity 

Azerbaijan to Russian Federation via the border crossing at Samur, 

Azerbaijan  

Main Nodes Baku 

Capacity Initial capacity of STM-1 (155.52 Mbps) 

Network Technology SDH 

Developers / Owners 

/ Operators / 

Suppliers 

Azertelecom/Delta Telecom 

Rostelecom 

Fiber supplied by Alcatel 

Continuity with 

Rail/Highway  

Follows the E119 (AH8) highway 

Notes Rostelecom’s investment in the network, which stretches 200 

kilometers on the Russian Federation side between Makhachkala and 

Derbent, was RUB 137 million (USD$4.5 million). 
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4.4. Russian Federation – Azerbaijan (Aztelecom). Azertelecom and the Russian Federation 

operator Synterra signed an agreement in May of 2009 for the construction of a 10 Gbps link 

between Derbent, Russian Federation and  Guba, Azerbaijan, following the E119 (AH8) 

highway, within the framework of a $17 million joint venture between the two companies, 

known as C-Ring Telecom, aimed at targeting neighboring telecommunications markets in the 

Caspian region.  In 2009 the Iran Mobin consortium also entered into a 50/50 joint venture with 

C-Ring to expand connectivity southward toward Islamic Republic of Iran.  In July of 2010, the 

Russian Federation regulator Roskomnadzor granted a license to Synterra for the operation of the 

trans-border fiber optic link, and as of 2011 sources in Azerbaijan indicated that the Azerbaijani 

segments of the network had been completed and that C-Ring was awaiting completion of 

Russian Federation fiber segments.  However, the future of the C-Ring consortium was called 

into doubt following the purchase of Synterra by Russian telecommunications conglomerate 

MegaFon in 2010, which reportedly reevaluated the role of C-Ring in its international network 

development strategy. 

Table 4. -Russian Federation / Synterra (MegaFon) - Azerbaijan / (Azertelecom) 

Russian Federation (Synterra (MegaFon) - Azerbaijan / (Azertelecom) 

Date 2010/2011 

Length 100 km 

International 

Connectivity 

Derbent, Russian Federation to Quba, Azerbaijan via the border 

crossing at Samur, Azerbaijan 

Main Nodes Quba, Azerbaijan 

Capacity STM-64 (10 Gbps) 

Network 

Technology 

SDH 

Developers / Owners 

/ Operators / 

Suppliers 

Azertelecom/Delta Telecom 

Synterra (acquired by MegaFon in 2010) 

Continuity with 

Rail/Highway  

Follows the E119 (AH8) highway  

 

 

4.5. Russian Federation – Azerbaijan. Russian Federation’s TransTeleKom (TTK) has 

provisioned trans-border IP bandwidth between Yalama, Azerbaijan and Samur, Russian 

Federation to Delta Telecom since at least 2008. The company is a Subsidiary of Russian 

national railway operator Russian Railways and major operator of fiber optic networks laid along 

the railways.  The fiber optic lines run along all Russia's mainline railways spanning a distance 
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of over 76,000 kilometers. TTK interacts with more than 100 global and international operators.  

TransTeleKom specified that it provided 2.5 Gbps of IP bandwidth to Delta Telecom as of late-

2009; shortly thereafter, the operators’ trans-border network was upgraded to 10 Gbps. The cable 

follows Azerbaijan-Russian Federation rail line (part of Trans Asian Railway Network). 

Table 5. Russian Federation - Azerbaijan 

 

4.6. Russian Federation –  Kazakhstan  

Table 6.  

Russian Federation – Kazakhstan 

Date 1999 

Length 340 kilometers 

International 

Connectivity 

Petropavlovsk, Kazakshstan to Kormilovka, Russian Federation via 

Omsk, Kazakhstan 

Main Nodes Petropavlovsk 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network Technology SDH 

Developers / Owners 

/ Operators / 

Suppliers 

Kazakhtelecom 

Interconnection with Rostelecom and TTK (TTK link constructed in 

2009) 

Continuity with 

Rail/Highway  

Follows M51, E30 (AH6) highway 

 

 

Russian Federation – Azerbaijan 

Date 2007/2008 (est.) 

Length 20 km 

International Connectivity Russian Federation to Azerbaijan via Yalama, Azerbaijan 

Main Nodes Yalama, Azerbaijan 

Capacity Initial capacity of STM-64 (10 Gbps) 

Network Technology SDH 

Developers / Owners / 

Operators / Suppliers 

Azertelecom/Delta Telecom 

TTK (Russian Federation) 

Continuity with Rail/Highway  Follows Azerbaijan-Russian Federation rail line (part of Trans 

Asian Railway) 
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4.7.  Russian Federation – northern Kazakhstan  

In late-2013 the mobile operator MegaFon announced that in partnership with Kazakhtelecom, it 

had activated its Diverse Route for European and Asian Markets (DREAM) network between 

Germany and Kazakhstan’s border with China, using primarily existing infrastructure. 

Table 7. 

Russian Federation - northwestern Kazakhstan 

Date 2001 

Length 340 kilometers 

International 

Connectivity 

Atyrau, Kazakhstan to Volgograd, Russian Federation via Saykhin, 

Kazakhstan  

Main Nodes Atyrau 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network Technology SDH 

Developers / Owners 

/ Operators / 

Suppliers 

Kazakhtelecom 

Interconnects with networks of Rostelecom, VimpelCom, and MegaFon 

(originally Synterra) 

Rostelecom link supplied by Siemens 

Continuity with 

Rail/Highway  

Via the main road between Atyrau and Volzhsky, Russian Federation 

(north of Volgograd). 

 

4.8. Russian Federation -western Kazakhstan 

Table 8. 

Russian Federation  - western Kazakhstan 

Date 2006 (est.) 

Length 200 kilometers 

International 

Connectivity 

Atyrau, Kazakhstan to Astrakhan, Russian Federation via Ganyushkino, 

Kazakhstan  

Main Nodes Atyrau 

Capacity Initial capacity of STM-4 (622 Mbps) 

Network Technology SDH 

Developers / Owners 

/ Operators / 

Suppliers 

Kazakhtelecom 

Rostelecom 

Continuity with 

Rail/Highway  

Via the A27 highway (Kazakhstan) and the A340 highway (Russian 

Federation), part of AH70 Asian Highway   
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4.9. Europe Persia Express Gate (EPEG).  In March of 2011 a memorandum of understanding 

was signed by four investors to create the 10,000-kilometer Europe Persia Express Gateway 

network between Oman and Frankfurt, Germany.  A construction and maintenance agreement 

was signed by the project’s four investors in Tehran, Islamic Republic of Iran in June, 2011; 

testing took place in 2012 and the network was put into service in 2013. The impetus for the 

Europe Persia Express Gateway project was the delay in activating the trans-Egyptian segments 

of the Europe-India Gateway (EIG) undersea cable project.    

Table 9.  

Europe Persia Express Gateway (EPEG) 

Date 2013 (MOU signed in 2011 and testing carried out in 2012) 

Length 600 km within Azerbaijan; entire network spans 10,000 km 

International 

Connectivity 

Via existing Trans Asia-Europe (TAE) infrastructure connecting the 

Iranian border at Astara to Baku, then via existing infrastructure to the 

Russian Federation border at Yalama 

Main Nodes Baku 

Capacity Advertised capacity of 500 Gbps for the entire network (design capacity 

of 3.2 Tbps) 

Network Technology SDH 

Developers / Owners 

/ Operators / 

Suppliers 

Delta Telecom describes itself as the “transit operator” of the 

Azerbaijani segments, but responsibility for the segments within the 

consortium is actually assigned to Rostelecom.  In addition to 

Rostelecom, the EPEG consortium also consists of Omantel, the 

Telecommunications Infrastructure Company of Islamic Republic of 

Iran, and Vodafone (originally Cable & Wireless Worldwide). 

Continuity with 

Rail/Highway  

The network follows the M3 highway at the Iranian border crossing and 

the Azerbaijan-Russian Federation railroad right-of-way at the Russian 

Federation border crossing. 

Notes Cost of Azerbaijani segments was €3 million, using existing 

infrastructure including Trans Asia-Europe (TAE) segments 
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4.10.  TRANSIT EUROPE – ASIA (TEA)  

 

Transit Europe – Asia (TEA) is the international transit fiber-optic cable line passing trough 

Russia and linking European countries with China and Mongolia and other South-East Asia 

countries, and Japan.   TEA line allows for transmission of any traffic type and data: voice, 

video, data of corporate and banking systems and applications, traffic of core networks of global 

carriers. The basis underpinning the international TEA line is two physically diverse 

transmission routes on Rostelecom (Russian National Telecommunication Company) core 

networks and trans-border extensions to Finland, Belarus, Ukraine, Mongolia, China and Japan.  

In 2015 the volume of international commercial traffic carried by Transit Europe-Asia system 

(TEA, TEA-2, TEA-3, TEA-4) exceeded to 600 Gbps.   Partners of TEA project are companies: 

Rostelecom, China Telecom, China Unicom, China Mobile, TeliaSonera, KDDI, Vodafone. 

4.11.  CARAVAN \ CAVLANE 
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СARAVAN is the innovative project of Russian Federal road Agency (Rosavtodor) which is 

aimed to create digital infrastructure on the network of federal roads for common, connected and 

self driving vehicles, using technologies of Cooperative ITS V2V, V2I and V2X. The vision of 

the project is to create international Smart transport corridors with service continuity across 

borders.  

CAVLANE – the Connected Automated Vehicle Lane Consortia.  The objective of CAVLANE 

is to create new services products and standards for crossing borders in particular. New 

intelligent services increase road safety, improve mobility and logistics, boost businesses and 

create markets for new innovations. 

The CAVLANE/ CARAVAN  ITS route,  which would begin  from the biggest cities of Finland 

and run via Helsinki through the border with Russia to Saint Petersburg, Moscow, Kazan to the 

border with Kazakhstan, Mongolia and China. Project is testing cross-border interoperability of 

different relevant international standards and directives for communication,  C-ITS, automatic 

driving, platoon driving, use of fiber-optic cables for cross-border and custom procedures, 

information of  travelers and road users about traffic and weather conditions, traffic jams and 

queues at the cross-border points,  road-side services, road works and accidents, navigation and  

selecting detour routs, etc. 

In  May 2018 the first demo test of autonomous trucks and self driving vehicles within the  

CARAVAN\ CAVLANE  project was presented. The road infrastructure was equipped with all 

necessary means which allows the driving of autonomous trucks and vehicles, including: real 

time high-precision vehicle positioning system, incident detection and recording system, 

measurement of traffic flows parameters, duplicate positioning system. Also the digital model of 

the road was created together with other additional digital services: protection of information 

flows of CAN bus and registration of unauthorized impacts on control elements of autonomous 

vehicles and trucks, as well as identification of impact of  false base stations of cellular 

communication systems on the road infrastructure for driving of autonomous vehicles and 

demonstration of the imposition of false GPS coordinates; modular platform for interaction of 

ITS and road users. The testing site was deployed cellular system LTE standard, engineering 

communications, including fiber-optic cables. Two KAMAZ trucks, one shuttle bus and two cars 

were participated in the test drive. 

The final aim of CARAVAN \ CAVLANE consortia is to create full service international 

transport corridor for connected and autonomous vehicles from Europe to Western China. 
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5. Changing paradigm – the potential for development of new international digital 

infrastructure. For the further development of the highest potential of digital infrastructure 

there is a vision for changing the existing paradigm: roads are a resource for creation of 

telecommunication networks.  In fact – telecommunication networks is the resource for operating 

of roads. In the new paradigm the vector is changing from ensuring the functioning and safety of 

the transport artery towards ensuring the safety and functioning of the regions and countries due 

to creation of  international fiber optic infrastructure along the roads, railroads and highways, 

connected distributed Data Processing Centers and cyber security, protecting the data. 

The network of fiber optic cable along of Federal and regional highways in Russian Federation 

in connection with Trans – European and Trans - Asian Highways and Railways is the challenge 

for creation of the new international fiber optic cable infrastructure for the digital transit route 

Europe-Asia along the motorways  and railroads with the innovative quantum data protection. 

The final aim of this ambitious vision could be the creation and operations of heavy duty, public, 

highly profitable telecommunication infrastructure for building fiber optic networks as well as 

for building technological communication networks and Intelligent Transport Systems (ITS), 

communication networks of different agencies, central and regional authorities in neighbor 

countries, state owned and commercial organizations. The construction of this digital 

infrastructure could be carried out in accordance with recommendations of the International 

Telecommunication Union ITU – T L.48 and L.49 by stacking on the side of the road by mini-

trench way the package from 2 to 10 protected plastic microtubules, united in the mono block 

followed by pneumatic cabling with capacity from 8 up to 288 fibers. The consumers would be 

welcome to buy or rent individual microtubules, fiber optic cables or individual optical fibers in 

this new international digital network. 

This ensures the process of development and further operation of the management system of 

scalable, geographically distributed Data Processing Centers, integrated by communication lines, 

protected with the use of quantum encryption technologies. 

Development of new management system of geographically distributed Data Processing Centers 

is the real need of the international digital infrastructure, the main purpose of which is the 

creation of telecommunication network in the body of roads. To process Data, transmitted 

through the network, new Data Processing Centers should be created, located in different cities 

of neighbor countries, which would be united into the single “cloud”. Load balancing between 

distributed Data Processing Centers ensures that all data processing and storage tasks are 

performed and ensures that the system is resilient to technical, natural and social accidents. 

Rapid digitalization encourages the development and implementation of new solutions for data 

security and storage. 
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On the other hand, this is driven by the critical increase of crimes against personal data,   

intensification of  hackers attacks, hacking and unauthorized introduction into the public and 

private information transfer systems. 

To protect information, transmitted via telecommunication lines is possible only through the use 

of encryption with periodically changing keys. The latest development of  Russian specialists  

allows to change the keys few dozen times per second, which make it almost useless to attempt 

to intercept data, because it will be practically impossible to expand them.   

 

6. How it works in Russia. Operation and maintenance models for the country. 

  

6.1.Fiber optic cables infrastructure, operation and maintenance technologies 

“SMARTS” JSC Project “Creation of highway telecommunication networks” was approved by 

the  Supervisory Board of the "Agency for strategic initiatives" headed by the President of the 

Russian Federation Vladimir Putin and the relevant ministries in April 2014.  

The project goal is the creation of super-powerful telecommunication infrastructure for 

implementing the fiber-optic lines with the highest level of reliability as the base of innovative 

technologies development and building of the digital economy of Russia.  

The project involves laying of fiber optic lines into roadsides with the length of ~  150 thousands 

of km on the territory of 85 constituent entities of the Russian Federation.  
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The extension with minimum costs related to blowing-in works (not more then 20% of total 

installation costs) is possible during the installation of fiber-optic line in the highway inside 

the Traffic multi-channel communication line.  

 

Advantages of the construction technology.    

• The reliability of the network (network availability ratio 99,999) increases substantially 

due to the possibility of year-round and round-the-clock network maintenance.  

• Costs for engineering, construction and operation of fiber optic lines in terms of 1 km of 

fiber reduce twice or trice, equally the construction works speed increases twice or 

trice. 

• The possibility of increasing the capacity of the telecom lines in the future without 

excavation works.  

• Non-discriminatory access of operators to the communications infrastructure is ensured.  
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Construction of the fiber optic infrastructure along the roads of Russian Federation. 

 

 

Description of the construction technology:      
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Construction is carried out on the sideways of public roads.  

 

 

 

Microducts bundles are installed into a microtrench of 5-10 cm width and 30-60 cm depth 

with using of milling machines or with a trenchless method where a cable-laying machine 

(plow) is used.  

 

 

 

Installing of modular plastic manholes ever ~1km of the road and in the places of the road 

junction.  

The fiber optic microcables with a capacity of 8-288 fibers are installed into the formed 

channels using blowing-in method.  
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Installation of Traffic multi-channel communication line on the territory of Samara Region 

using a “Vermeer” trenching machine.  
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Installation of Traffic multi-channel communication line using cable-laying machine (plow).   

 

 

 

Installation variants.  

Technical specifications. Protecting polyethylene ducts.       

The project provides the laying of the bundle consisting of 4 to 8 microducts with an external 

diameter of 16 mm. The bundle of microducts is covered by a single polyethylene jacket 

along the whole length of the bundle, the thickness of the jacket is 1 mm.  

Microducts are made of high density polyethylene.  

Main parameters:  

Value indicator  Value  Unit of measurement  Standard  

Density  >0,955  g/cm
3
  ISO 1183  

Melt flow index MFR (190
o
C/5kg)  1,0-1,6  g/10min  ISO 1133  
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Hardness at +20
o
C  >55  Shore scale D  ISO 868  

Microducts mechanical load:  

Indicator  Value  Unit of measurement  Standard  

Pulling force during installation  <800  N  ISO 527  

Bending radius in the ground (recommended for 

blowing)  
2000  mm     

Burst pressure  >50  bar     

Compression tests  750  N  EN 50086  

Tension force  <1923  N  ISO 527  

 

Tests were carried by the following independent institutes:  
     

                                                                                        

 

 

 

Microducts bundles examples. Microduct bundle with the installed power cable of 220V  
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The construction of manholes is provided during the installation of the Traffic multi-channel 

communication line. The manhole, which is a modular (prefabricated) structure, is assembled 

on the highway from polycarbonate sections (modules) and is installed in a pre-dug pit.  
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Due to the fact that all the elements of the product are made of polycarbonate or galvanized 

or stainless steel - the product has the following physical and chemical characteristics*:  

•  High thermal resistance (-40 С/ +120);  

• Stability of physical characteristics during the whole maintenance period;  

• Fire safety (polycarbonate belongs to the category of inflame-resistant, self-extinguishing 

materials);  

• Resistance to microorganisms;  

• Chemical resistance;  

• Resistance to ultraviolet radiation and external natural influences  

• Operation period– 40 years  

 

*Source:  «OOO Tehnocom», 1.1-2014 organization standard «Polycarbonate manholes. 

Technical requirements.» for voluntary application at sites of the GK“Avtodor”  

№13111-PT dated 10.9.2014. 
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Comparison of construction technologies. 

 

Existing technology                                                   SMARTS’s technology  

 

Manholes made of polymer-sand compound ТU 28.99.39-001-15355179-2016, produced by 

OOO “Region-T”, Togliatti. 

Load on the top - up to 26 tons.  

Manhole – a module structure that is assembled from the sections on the highway. If 

necessary (to change to the other type or size) it can be dug up, disassembled and transported 

to another place.  

 

Performance including the installation of the manholes - up to 3 km per shift.  
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Installation time~ 1 hour. 

 

The possibility of fiber-optic line extension in different ways of installation  

Installation 
technique  

Fiber optic cables on power lines  

In optic power 
ground wearer  

Self-supporting 
fiber-optic cable  

Winding on  

Possibility of the 
extension  

impossible  

possible in limited 
scale depending on 

the category of 
power lines and the 
technical condition 
of the poles and the 

climate zone  

impossible  

Directly buried Fiber optic cables  
FOC in highways inside the Traffic  multi-channel 

communication line (TMCC)  

Directly buried  Duct cable  microducts  

impossible  

Possible in limited 
scale depending 
on the size of the 
existing duct and 

type of the 
installed cable  

possible  
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The current status of the project. 

“SMARTS” JSC Project “Creation of highway telecommunication networks” was 

approved by the  Supervisory Board of the "Agency for strategic initiatives" headed by the 

President of the Russian Federation Vladimir Putin and the relevant ministries.  

 

It is recommended  for the Federal Road Agency (Rosavtodor) for the  use within 

CARAVAN/CAVLANE international Consortia and to the State company Avtodor for the 

implementation along 580 km of the Central Ring Highway around Moscow and other projects.  
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7. Equipment of Cross-border points. 

 

 

7.1.Requirements for equipment of check points across the state border of the Russian Federation 

are set out in the order of Federal customs service of 31.10.2008 No. 1349 "About the approval 

of standard requirements to technical equipment of buildings, rooms and constructions necessary 

for the organization of customs control in check points across the state border of the Russian 

Federation”. 

Thus, item 14 of this order contains requirements to the integrated structured cable system. 

Structured cabling system should provide a physical environment for the transmission of 

information between all low-current systems of the object on the basis of General principles of 

construction, namely: reliability, security, complexity, redundancy, uniformity, scalability and 

manageability. 

The structured cable system should be created in accordance with the applicable regulatory 

documents, including industry-specific ones, used for the development of project documentation 

in the construction of buildings and structures in the Russian Federation. 

The structured cabling system of the facility should include the following subsystems depending 

on the structure of the facility: 

the jobs subsystem, horizontal subsystem, subsystem of internal roads of the facility, floor 

control object nodes, the Central distribution node, object, subsystem external highways of the 

object, the input units. 

The structure of subsystems of the cable system is defined for each concrete check point at 

development of technology of the task. 
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8. Fiber optic cable network along Russian railroads 

 

8.1.TransTeleCom (TTK) is one of the five leading Telecom operators in Russia. The main 

partner of TTK is JSC Russian Railways, owns 99.9 shares of the company. TTK's subscriber 

base is 1.9 million subscribers. TTK operates and maintains a fiber-optic communication line 

with a length of more than 76 thousand kilometers and a capacity of more than 3.4 Tbit / sec. 

The transcontinental highway of the TTK Eurasia Highway has connections with communication 

networks of all neighboring countries with Russia, including China, Mongolia, Japan, North 

Korea, Finland, the Baltic States and the CIS and is the optimal route between Europe and Asia. 

TTK is the operator of a large fiber-optic backbone digital communication network, about 76 

thousand kilometers long, which is laid along the Railways of Russia and has more than 1,000 

access points in all densely populated regions of the country, where the main production 

resources are concentrated, connecting the Eastern and Western borders of the Russian 

Federation. 

 

9. Perspectives of using fiber optic cable network along international transport corridors. 

International transport corridors are a complex system that includes various types of transport: 

rail, road, sea, pipeline, laid on the most important directions of movement of goods and 

passengers. The main international transport corridors, crossing Russia from Europe to Asia 

include the following:  

 

9.1. The North-South international transport corridor is a multimodal passenger and cargo 

transportation route with a total length of 7,200 km from St. Petersburg in Russia to the port of 

Mumbai in India.  
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The North-South international transport corridor is a multimodal passenger and cargo 

transportation route with a total length of 7,200 km from St. Petersburg in Russia to the port of 

Mumbai in India. It was created to attract transit cargo flows from India, Iran and other countries 

of the Persian Gulf through the Caspian Sea and countries along its coast through Russia to 

Western and Northern Europe. The legal basis of this project is an Intergovernmental Agreement 

signed by Russia, India and Iran. The project aroused great interest among potential participants 

of the new transport route. Belarus, Kazakhstan, Oman, Tajikistan, Armenia, Syria, Bulgaria, 

Kyrgyzstan, Turkey and Ukraine joined the Agreement. The formation of the international 

North-South transport corridor is considered by Russia as an important transit direction between 

the countries of North-Western Europe, the Caspian basin, the Persian Gulf, Central, South and 

South-East Asia, as well as the possibility of further development of Eurasian transport on a 

shorter and more economical route. The main advantage of the international North-South 

transport corridor over other routes, in particular the sea route through the Suez canal, is to 

reduce the distance of transport more than twice. At the same time, the cost of transportation of 

containers from Germany and Finland to India will be significantly less than the cost of 

transportation by sea. A significant part of the North-South corridor passes through Russian 

Railways, which, depending on the route, account for 33 to 53% of the total length of the land 

part of the corridor. The modernization of the Astrakhan transport hub, the development of port 

facilities of the new port of Olya, capable of handling more than 8 million tons of dry cargo per 

year.  
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9.2. A new intermodal route is being formed, through which container cargo is being delivered 

through Russia to Iran.  

 

Together with partners in Azerbaijan and Iran, the issue of direct land communication along the 

Western coast of the Caspian Sea with the construction of a new railway line Qazvin - Astara 

(Iranian) - Astara (Azerbaijani) is being resolved. An Agreement was signed between Russia, 

Iran and Azerbaijan on the establishment of a consortium for the construction of this line, within 

the framework of which it is planned to establish joint companies. The capacity of the railway at 

the first stage will be 10 million tons and in the future-15 million tons per year. An alternative 

railway project within the North-South transport corridor is the route along the Eastern shore of 

the Caspian sea: Gorgan (Iran) - Etrek-Bereket (Turkmenistan) - Uzen (Kazakhstan). 

9.3. TRANS-Siberian Railway. 
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TRANS-Siberian railway (Transsib) is passing through the territory of Russia and linking the 

countries of Central Europe with Kazakhstan, China, Mongolia and the Korean Peninsula. 

The TRANS-Siberian railway was built in 1916 in the Russian Empire for 25 years. Its length is 

9,289 km - the longest railway in the world. Transsib passes through the territory of two 

continents: Europe - 1777 km and Asia - 7512 km, Europe accounts for 19.1% of the length of 

the Transsib, and Asia - 80.9%. The TRANS-Siberian railway passes through 21 constituent 

entities of the Russian Federation, 87 cities are located on it. More than 100 million tons of cargo 

are transported through the TRANS-Siberian railway annually. The distance between Moscow 

and Vladivostok trains run for 7 days with an average speed of 64 km/h. 

 

9.4. The Northern Sea Route from Murmansk, Arkhangel’sk to Vladivostok and Nakhodka;  
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9.5. Northern Latitudinal course.  

 

The Northern latitudinal course involves the creation of new Railways with a length of 700 km 

corridor to connect the Northern and Sverdlovsk Railways, will enable the exportation of goods 

from new production in Northern areas of the Yamal Peninsula. The construction of 170 km of 

the Bovanenkovo - Sabetta railway is a continuation of the Northern latitudinal course. The 

project makes it possible to form a strategically important transport hub that complements the 

TRANS-Siberian railway with access to the port of Sabetta on the Northern Sea Route. 

Implementation of the project is based on a guaranteed and confirmed cargo base of railway 

transportation in the amount of 25 million tons per year. This is a fundamentally new logistics 

scheme that allows not to use the infrastructure of the Bosphorus Strait and not to depend on the 

changing political situation, and to ensure the transit of hydrocarbons and other minerals from 

the Northern regions of Siberia to the markets of Europe and the Asia-Pacific region. The 

Northern latitudinal course will provide a reduction of up to 1000 km of transport routes from 
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the fields in the Northern regions of Western Siberia to the ports of the White, Baltic and Kara 

seas. In addition, the implementation of the project of the Northern latitudinal course will 

contribute to the congestion of the existing southern route to the TRANS-Siberian railway. 

9.6. Primorye -1 (passes through Harbin in China to Vladivostok, Nakhodka in Russia and goes 

to the ports of the Asia Pacific);  

9.7. Primorye-2 (connects the cities of Chunchun in China with Kraskino, Zarubino in Russia 

and also goes to the ports of  Asia Pacific).

 

 

10. Conclusions 

The tremendous potential and underestimated economic and social benefits for co-deployment of 

fiber optic cables along routes is laid in developing of international transport corridors. All new 

and perspective transport technologies are based on digital communication and data exchange, 

which need appropriate infrastructure, data managing and cyber security.  

Russian companies are ready and would be happy to share their know-how and experience with 

international partners from Asia-Pacific region.  

Russian Federation is open for international partnership and mutually beneficial cooperation.  

To finalize this conclusion, let’s see the short video, devoted to digital revolution. 

It is about Russia. But not only. 

 

  


