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Executive summary
The executive summary presents herein the contents of the Final Report on Module A.

The specific objectives carried out in the Module A of the Project are the following:

· Overview of relevant traffic flows and forecasts, with special attention on freight transport from Central Asia towards Europe especially through TRACECA corridor;
· Identification of weaknesses and bottlenecks;
· Investigation on the border–cross elements, including co-operation in exchange of data and in customs;
· Evaluation of multi-modal dimensions and possibilities for inter-operability;

· Harmonization of standards and of operating procedures, with particular attention to compatibility with EU standards, in particular with regard to safety issues and security standards for the transportation of dangerous goods and oil products.

The accomplished finalities of the Module A have been the definition of Recommendations for each analyzed issue listed hereafter:

· Recommendations concerning multimodal transport

· Recommendations on harmonization of standards and operating procedures and interoperability.

· Recommendations on improvements of border-crossing procedures.

In addition to the above mentioned issues, overall prospects for traffic relevant to  the whole area have been produced.

Module A has been developing the following main activities which have been fully accomplished:

A.1 – Collection and review of transport and economic studies. Data collection

A.2 – Overview of traffic flows and traffic forecasts
A.3 – Identification and review of physical, geopolitical, social and environmental issues 

A.4 – Analysis of national railway transport plans and regional railway transport planning provisions

A.5 – Traffic forecasts – Identification of capacity bottlenecks

A.6 – Investigation of border-crossing issues – Recommendations for improvement at borders

A.7 – Review of multimodal transport – Identification of development bottlenecks – Recommendations for improved services

A.8 – Harmonization of standards and of operating procedures – Recommendations on standards adaptation and improved inter-operability

A.9 – Selection of railway section to be submitted to feasibility study under Module B

A.10 – Discussion with the Project Partners representatives

A.11 – Refining output of Module A

For a better comprehension of the results of Module A, each developed Activity has been hereafter detailed for the position in the report text (afferent Chapter), for contents, for achievements and for recommendation which have arisen from the carried out analysis.

Chapter 1 is the synopsis while Chapter 2 is the introduction to the whole Final Report on Module A.

Chapter 3

The Activity A.1 has been analyzed in Chapter 3 “Collection and review of transport and economic studies. Data collection (Activity A.1)”.

In this chapter previous studies reviewed and used to accomplish the different activities of Module A are listed.

This main sources of data used in Module A are defined to be:

· Previous studies and projects, particularly TRACECA projects;

· Statistical agencies for each country;

· National railways;

· International organizations, particularly ADB, EBRD, World Bank, EUROSTAT and UN/ESCAP.

This chapter is also detailing how data collection has been carried out and which are the difficulties which have been encountered during the development of Module A: in most cases the data collection has been carried out by the local consultants participating in project work. However direct contacts were made with national organizations for obtaining first-hand information on subjects such as national plans for the railway sector.

Chapter 4

The Activities A.2 and A.5 have been jointly carried out in Chapter 4 “Overview of traffic flows (Activity A.2) - Traffic forecasts – Identification of capacity bottlenecks (Activity A.5)”

In this Chapter first of all trends in traffic patterns are accurately analyzed for the four countries covered by the study i.e. Kazakhstan, Kyrgyzstan, Tajikistan and Uzbekistan and illustrated also in graphical fashion.

Analyzing the data, stands out that the freight traffic fell sharply after independence in all countries but the decrease was particularly abrupt in Kyrgyzstan where industrial production was disrupted by the break-up of Soviet Union.  There was a market recovery in the level of turnover since 1999 in Kazakhstan and Uzbekistan and since 2001 in Kyrgyzstan.  

During the six last years there were not wide changes in hauling distance. In Tajikistan the hauling distance steadily decreased but this is on low numbers because railway lines are short. The constant increase in Uzbekistan may be linked to the fact that for a long time commodities such a cotton or construction materials were in the past carried by rail also on short distances. 

For the passenger traffic the trip length results to be understandably short in countries such as Kyrgyzstan and Tajikistan where the lines are themselves short. The distance covered is of course much larger in Kazakhstan seeing the dimension of the country that has an east-west width of nearly 4,000 km. It is remarkable that the trip length did not change much since soviet time although more trips take now place within the country. This could be due to a lesser use of air transport on long distance journeys after a strong increase in air tariffs.

The Chapter proceeds describing my means of tables and commented figures the railway traffic distribution among countries, the railway traffic distribution by mode, the railway traffic distribution by commodity, the transit traffic and the spatial traffic flow patterns which show the different railway traffic flow.

The Chapter also describe several approaches to traffic forecasting which could be considered:

· A simple way for forecasting traffic on a particular section is to extrapolate recent trends. This is applicable only if clear trends are discernible and if there is no major changes expected in the demographic and economic environment.

· Traffic growth is linked to specific demographic, economic or social variables. For instance to population for passenger traffic or to activity in agriculture and industry for freight traffic. Indication on future traffic can be obtained if it can be related to a socio-economic variable for which forecasting is possible with a reasonable accuracy. The relation between explanatory variables and explained variable often takes the form of an elasticity that is ratio of the relative change of each variable.

· Traffic on a link of a specific mode can be forecast by assigning the anticipated transport demand for particular goods or services to a multimodal network. This method involves the use of a large quantity of data and the calibration of parameters.

The Chapter includes the socio-economic background for each Country clearly represented in various tables which show the key socio-economic indicators with influence on traffic volume for the four Countries.

Then the foreign trade is analyzed since in a country transport inflows and outflows reflect its foreign trade. Therefore for forecasting transport flows and hence traffic volumes it is necessary to have an idea on how foreign trade will evolve in the future. A good basis for that is to analyze recent trends.

From the data available, results that the value of exports for the whole region has been constantly high. There is a chronic deficit of the trade balance only in the Kyrgyz Republic. Kazakhstan results to have the lion’s share with about two third of the total and the share is increasing fast. Uzbekistan represents nearly one fourth. Kyrgyzstan and Tajikistan are left with about 5% each.

For Kazakhstan there was an explosion in exports lead by oil in the last four years. Imports have also increased but to a smaller extent. Kyrgyzstan is characterized by large fluctuations with a clear recovery in 2003. Tajikistan trade showed an overall decline on the whole period. The improvement shown in 2002 figures cannot still be considered as a trend. In Uzbekistan the 1995 level for exports was reached anew only in 2003. After jumping in 1996 imports took a more moderate course and did not change significantly in recent years.

Trade between Central Asia and Europe is of course of great importance for the TRACECA corridor. This is why in this chapter a special consideration is given to it and tables representing import and export by European Country Countries from/to Central Asia Country are represented.

The Chapter analyzes as well Forecast Traffic Change - Capacity Bottlenecks and the traffic on the Traceca Corridor. Recent Trends on the Northern Branch which is essentially on the Aktau-Baku link are analyzed in this chapter and are hence reported the Medium Term Forecasts for TRACECA North Branch and the Long Term Prospects for the TRACECA North Branch.

Under the conditions described in the Chapter, traffic forecasts should be based on assumption on the future policies of countries members of TRACECA . To attract substantial additional traffic to the corridor a number of conditions should be met:

· there should be a common traffic policy;

· the tariffs should be competitive;

· there should be a way of obtaining at once the tariff for the whole route.

Chapter 5

The Activity A.3 has been described in Chapter 5 “Identification and review of physical, geopolitical, social and environmental issues (Activity A.3)”

The Chapter starts with a description of all the issues inherited from the Soviet period in order to clearly understand which was the railway situation at the time of the break-up of the Soviet Union. After this detail analysis of the background, considerations on the difficulties for the railways to switch to a market economy are described.

A problem that needed an urgent solution was the setting of tariffs applicable to all countries. A solution was found within the CIS framework. An agreement was reached on a MTT tariffs applicable to international transport.

The main problems with the present tariffs which have been identified by the TRACECA project are:

· Movement and terminal charges are combined,

· It is not service specific,

· It is function only of distance not of time – there is no extra revenue to be gained from faster transit,

· It uses a very high taper of 2,500 km and since the taper applies border-to-border rather than origin to destination it leads to charge higher transit tariffs,

The chapter proceeds with the analysis of issues of recent occurrence, which are problems which have appeared after the break up of the Soviet Union.

Chapter 6

The Activity A.4 is developed in Chapter 6 “Analysis of national railway transport plans and regional railway transport planning provisions (Activity A.4)”

The various railways in Central Asia may be seen as having chosen various approaches to their development. In this Chapter the different approaches are explained by various factors which depend by the different trends in Railway Development in Central Asia.

The different trends are mainly to be considered the different railway development strategies and the different network development policy.

For this reason both the Railway development strategies and the Network development policy are analyzed in detail for each Country.

For each Country (Kazakhstan, Uzbekistan, Kyrgyz Republic, Tajikistan) are reported the general features of the Railway network, the recent achievements and the Railway Transport Plans.

Chapter 7
In Chapter 7 is investigated the Interoperability concept which is the ability of a “rail system to allow the safe and uninterrupted movement of trains which accomplish the required levels of performance for this network. This ability rests on all the regulatory, technical and operational conditions which must be met in order to satisfy the essential requirements”.

In this Chapter is explained the concept that new implementation as well as rehabilitation of existing lines must follow a general framework where changes in the existing standards have to be carefully examined and integrated into the concept of the rail “system”.

A basic concept that is analyzed is that the rail service provision works on the basis of a systemic approach, where changes in a single part could imply consequences in whole system.

When the system is deemed to overpass the national border because of the concept of “inter-operability”, a solution for a single part cannot be left to a single countries but it should be agreed among commercial partners.

The local situation had the big advantage of a complete interoperability. The considerations explained in the Chapter bring to the following recommendations:

· Actions should be undertaken in order to maintain the existing situation for the infrastructure.

· The related existing standards should be maintained as much as possible with the only exception of the technological part of the railway system where new standards should be carefully examined and agreed between concerned parties.

· In this respect the possibility to have a committee of Central Asian railway experts should be certainly examined.

Although it is clear that for the time being partners belonging to different Groups cannot reach a full inter-operability among their railway systems, actions should be undertaken in order to improve the related level.

Those actions are needed in order to improve the competitiveness of:

· corridors crossing the study in respect to others corridors (i.e. maritime corridors, trans-Siberian corridor);

· rail system in respect to other transport modes.

In the Chapter is given a general overview on the interoperability issues in Europe which are regulated by the Directive 2001/16/EC of European Parliament and some definitions are reported.

Then are summarized the two important agreements AGC and AGTC which define a list of the main infrastructure parameters to be adopted for new lines.

Also general consideration on Interoperability and Standards are carried out.

The standardization of railway systems extended to every elementary constituents, allows the safe and uninterrupted movement of trains on them, that is a complete interoperability from the technical point of view. Target of railway undertakings should be to optimize the extension of standardization of systems interested in the interoperability.

In order to well describe the issue of Standards harmonization, the Railway System considered as a whole, has been easily divided into different main subsystems. This desegregation helps in focusing the analysis on certain aspects which are to be considered leading in the frame of standard harmonization. In this Chapter is explained how each subsystem can be subdivided into components which must comply with some essential requirements in order to apply to certain standards. These essential requirements should be harmonized throughout the Central Asia countries in order to guarantee a common base of approaching the interoperability issues.

After this premise to the interoperability issues, the objective of this Chapter is to analyze the need of facilitating an improvement, consolidation and harmonization of the standards relevant to the railway systems for the Central Asia Republics, during the process of upgrading the existing facilities, as well as the investment in new technologies, taking into account the importance of the interoperability issue.

The question of outstanding importance refers to the general domain of a widespread collaboration among different Central Asia countries on the base of standards harmonization and integration with European standards, in order to guarantee a compatibility with the ongoing technologies, with institutional and legal aspects.

A rehabilitation process, if carried out in a separated way, could lead to the enforcement of different standards which will deepen the differences between the countries, will lead to no-interoperable systems and will not facilitate a successful wished development.

Chapter 8

The Activity A.6 is analyzed in Chapter 8 “Investigation of border-crossing issues – Recommendations for improvement at borders (Activity A.6)”

This Chapter is initially giving a short overview on the existing TRACECA projects and some comments on how rail border cross processes are reflected in these projects.

Then issues and information collected by the Consultant during meetings with traders and freight forwarders of some Central Asia Country have been reported.

The Chapter proceeds with the reporting of meetings held with the Uzbek National Railway, with the Kazakhstan national railway and with the Customs Committee of Uzbekistan on the border crossing issues.

If in Europe the problems concerning the rail border crossing diminished as consequence of the integration process, this problem being encountered now in the border of the European Community, in Central Asia, we may state that the present rail border crossing procedures are an obstacle in the fluent unfolding of railway transportation both between the countries from the region and between these and Europe. The difficulties are not generated especially by the procedures that concern the railway technological processes but by the procedures imposed by the customs (especially for freight trains) and the border police (especially for passenger trains). 

When approaching the problem of the “border crossing procedures”, the studies, elaborated under the TRACECA umbrella, focus mainly on road border crossing posts, whereas the problems concerning the railway border crossing procedures are almost not mentioned.

Taking into account the specificity of the railway transport, the problem of border crossing procedures must be approached both locally, taking into consideration the concrete existent conditions at the border crossing posts between two countries and integrately, at the level of the TRACECA transport corridor. This integrated approach refers mainly to the introduction of simplified border crossing procedures for the freight block trains and/or the groups of long route rail cars and to the computerized data exchange between Railways and Customs along the TRACECA corridor.

On the other hand, taking into consideration the relative long railway distances in the case in which it is transited more than one border, we may state that the passenger railway traffic in Central Asia has generally a local and/ or, at most, a regional character. In this situation, the improvement of the border crossing procedures for the passenger traffic depends on the implementation of some concepts generally known and accepted (e.g. riding checking of the passengers, the automated reading of the passport data). This would happen taking into account the concrete existent conditions at each crossing border post, the political relations and the agreements regarding the visa system between the two countries.

Analyzing the actual situation from the 4 countries involved in the present project, the Consultant identified constraints that nowadays block the thinning of the traffic through rail borders. These constraints are No-physical constraints (valid for all the countries in central Asia and Caucasus) and Physical constraints which are listed and explained in the Chapter.

The logical steps proposed by the Consultant, as regards the improvement of the actual procedures of rail border crossing in the analyzed countries, imply two sets of recommendations listed and explained in the Chapter, which are short term recommendations and medium term recommendations.

By the above mentioned recommendations, the Consultant tried to harmonize the actual tendencies so that the acceleration of the processes of rail border crossing should not harm the quality of the controls in border.

Practically, the implementation of the measures regarding the improvements of the processes of border crossing must be part of the Integrated Management Strategy of the state border.

Such strategy should intend to fulfill the unitary coordination, at central and territorial level, of the actions and measures taken for the security of the state border.

The scopes of these actions and measures taken by competent bodies with border responsibilities are to monitor and to fight against the transnational infringement phenomenon, to achieve the compatibility with the international rules and procedures regarding the state border surveillance and control in order to ensure the conditions for fast border crossing procedures in safe conditions.

Chapter 9

The Activity A.7 is developed in Chapter 9 “Review of multimodal transport – Identification of development bottlenecks – Recommendations for improved services (Activity A.7)”

In general terms the condition to be satisfied for having a successful transport system are related to how good is the transport supply and to the presence of the demand of transport. The multimodal system is not an exception and the evaluation of the multimodal dimensions has to take into consideration both sides of the coins:

· Efficiency of the multimodal transport;

· Presence of transport demand suitable for the multimodal transport.

It is worth mentioning that multimodal transport implies a sort of “interoperability” among different transport modes. Thus the efficiency is related to the complete transport chain, in other words the efficiency of every single mode is a necessary condition but it is not sufficient. Transhipments are integral part of the whole transport process as well as borders operation and they have to be optimized also adopting technical and operational measures suitable for the different component modes.

In this Chapter the Consultant strongly recommends that a specific study should be carried on the subject of the multimodal transport. This master plan should involve experts of all modes present in the region as well as an adequate budget. The study should consider not only infrastructural aspects but also mainly demand distribution and logistic-organization arrangement of forwarders.

It should also be taken into account the need of developing institutional aspects and an analysis of consequences of a policy aimed at favoring multimodal transport in spite of road transport including aspects such as road user charges and road regulamentation.

The study should be used for developing feasibility studies on the matter of rehabilitation or new construction of multimodal terminals.

In this Chapter the railway infrastructure requirements for multimodal transport are analyzed by giving information on the line parameters, the multimodal terminal facilities and the operation requirements.

In the Chapter are also reported data collected through interviews with local forwarders. Examples of tariffs and travel time for the transportation between Central Asia Countries and Europe are detailed, leading to the relevant recommendations to be taken into consideration to improve the development of the multimodal transport.

The suggested recommendations are the following:

About Infrastructure

· Upgrading terminals that are considered possible origin/destination of specialized container trains (in particular installing 40t lifting equipments)

· For the new lines, adopt a wider gauge that include European gauge “C”.

About Operation

· Start as soon as possible to offer specialized container trains running on the routes that are open to improvement of traffic in accordance with a time table

· Implement all the operation improvement that could reduce travel time and improve the level of services; 

About tariffs 

· Within the limit imposed by costs, reduce the tariffs for the transport of containers.

About rolling stocks

· Provide some “poche” wagons to experience the transport of trailer and semi trailer that are successfully used in Europe. Advise customers about the possibilities of convenient transport by rail of swap bodies, in case a massive turn over of the existing heavy road vehicles, generally obsolete and inadequate for the transport of big volume of goods, will start in the Central Asia countries.

Chapter 10

The Activity A.8 is developed in Chapter 10 “Harmonisation of standards and of operating procedures – Recommendations on standards adaptation and improved inter-operability (Activity A.8)”

Interlocking, Block Devices and Centralized Traffic Control Systems

The aim of the Chapter is to analyze the Interlocking, Block Devices and Centralized Traffic Control Systems and to fulfill the following issues:

· to supply an analysis of the present situation in Central Asia railways of the safety devices.

· to supply an overview about electronic interlocking and block/ATP systems in Europe;

· to find, from the comparison, possible and justified upgrading of present interlocking and block systems in Central Asia countries;

· to find technical and economical solutions (in-line with European standards) suitable for maintaining interoperability and improving safety

Basic functional characteristics of interlocking and block systems existing on the lines of the studied Central Asia countries (Kazakhstan, Kyrgyz Republic, Uzbekistan and Tajikistan) are described in the Chapter.

Present equipments typologies are the following: 

· Mechanical Key Dependence Interlockings

· Electric Relay Interlockings

· Half Automatic Block Systems 

· Automatic Block Systems with Cab Signal

· Centralized Traffic Control (CTC).

The Chapter proceeds with the description of the network safety device present in each Central Asia Country.

The carried out survey highlighted the following aspects common to all considered networks:

· All systems were constructed according to common standards (those in force during the Soviet Union era);

· Various categories of plant both for lines and for stations are very old;

· Maintenance costs are increasing, above all due to the difficulty in procuring replacement parts;

· The installations appear to guarantee circulation in safety;

· As regards the traffic regularity, the information obtained indicates that current traffic conditions are satisfactory;

· The quality of service has to be concretely improved especially in terms of supply of short and long distance passenger connections and in the delivery times of freight.

From the undertaken analysis and from the data and information gathered, the Consultant can confirm that the general economic situation is continuing to determine much lower traffic volumes than those recorded prior to independence, with the consequent overcapacity of the respective railway networks. This with really few exceptions.

Consequently, for the countries considered, widespread works on signalling plant aimed at increasing transport capacity should not be considered as a priority.

However, this does not exclude works to substitute obsolete equipment and to increase transport capacity aimed at solving exceptional and specific critical situations. 

In the chapter a general technical proposal is given.

According to a new centralization, extension of automatic block and CTC systems, in the Consultant’s opinion these measures are not justified by the need to increase capacity, but only by the extension of the jurisdiction of the Centralized Traffic Control (CTC) posts in order to achieve reductions in management costs, optimization of traffic control and plants maintenance, both in normal and in disrupted situations.

In the chapter the main differences between relay and computerised CTC systems are defined. They are mainly the following:

· Upper limits in the number of controlled line objects

· Greatest transfer rate of the information 

· Automatic management and listing of the train number and train graph

· Possibility to operate several line sections from the same working place

· Presence of diagnostics

· Information interchange with adjacent line sections and with systems of top level.

From the Control Centre of a computerised system it is possible to command itineraries by clicking on the extremes with a mouse. Lines are displayed on monitors that also repeat the position of signals, block section occupation and the number of trains in circulation. The indications of the control panels of the individual stations can be called up on monitor for any individual manoeuvres.

The utilisation of this type of systems allows increase productivity of operators. And besides:

· The location in the same central control post for the various subsystems (traffic, maintenance, information, possibly catenaries, etc.) facilitates relations between the various operators, permitting the minimisation of the time and entity of disturbances to circulation.

· The flexibility of system configuration could also permit significant economy in terms of skilled personnel by varying jurisdiction of the positions according to the situations which typically occur throughout the day (peak hours, night hours etc.)

CTC extension allows to achieve reductions in management costs, optimisation of traffic control and plants maintenance both in normal and in disrupted situations.

For the above-mentioned reasons the Consultant suggests to extend electric interlockings, automatic block systems and computer aided CTC to the lines that will be upgraded.

As far as concerns the Signalling plant renewal, the interventions in the signalling sector will be considering all aspects related to the interoperability level that must allow Beneficiaries to:

· continue to enjoy common features as regards track, rolling stock and the basic standards with consequent advantages to vehicle circulation potential use of drivers and exchanges at frontiers;

· adopt technical solutions for new plants based on the same standards (in-line with European standards), also for specialized personnel training, to reduce stock problems and constitute an important market for suppliers interested in entering a competitive manner;

· modernize operating procedures, protocols and management practices.

Renewal of telecommunication network

In the subsequent paragraphs of Chapter 10, the renewal of telecommunication network is taken into consideration in accordance with the result of the recent study “Central Asia Railway Telecommunications” carried out by Italferr and completed on July 2003.

The Existing telecommunication and data transmission systems are initially summarized in this Chapter. From the analysis of the general features of the Central Asia railway network telecommunications it is evident that the analogue transmission systems is widespread used in all Countries, while the use of digital transmission systems is present only in Kazakhstan.

As far as the switches regard, all they are electromechanical except for some electronic type switches in Uzbekistan and Kazakhstan. In all the countries only the calls between users of different switches take place generally through an operator, whereas calls between users of the same switch have automatic selection. In Kyrgyzstan, Tajikistan and Turkmenistan teleselection is also used for certain connections.

The following consideration can be finally draw up, with not significant difference between the various countries:

· Most of the existing telecommunication systems are obsolete, at the end of their life cycle and with serious problems as regards replacement parts, often found to be out of production;

· In the vast majority of cases, these systems have reached saturation point and so are not capable of accommodating additional services that require voice and data transfer at adequate transmission speeds;

· Non-local calls, switched through analogue switches, take place through operators with consequent significant time wasting;

· Replacement of the analogue systems used with the existing network is not advisable due to the poor quality of the cables which, in some cases, have been replaced by overhead lines or are mixed (overhead cable and sections of copper cable), and would require insertion of many equalisation and amplification points for the analogue signal, points that would lead to additional installation, electricity and periodic maintenance costs.

Analysis of a number of telecommunications networks both existing and under construction on various European rail networks (for example SNCF, FS, OBB) and by the major European telecommunications companies, demonstrates that these companies have preferred a network architecture organized on two or more levels (two-tier structure).

Five alternative conceptual solutions, which can be adopted depending on the requirements of the railway network, are described in the chapter.

The five solutions are the following:

SOLUTION 1:  A two-tier (622/155 Mbps) SDH (Synchronous Digital Hierarchy) technology digital network for point – point connections. It can be also defined as “Network with two levels using SDH technology.“

SOLUTION 2:  Conversion of the SDH network into an IP (Internet Protocol) network by introducing Routers gives the chance to fulfil both transport and access tasks. It can be also defined as “Network with three levels using SDH technology (622+155+155) + one in IP technology”

SOLUTION 3:  Conversion of the SDH network into an IP network for transport and ATM as regards access. It can be also defined as “Network with two levels; the first in Gigabit Ethernet technology, the second in ATM”

SOLUTION 4: (For low traffic sections) Network with two levels; the first in SDH technology (ATM-1), the second in PDH (2 Mbps) technology

SOLUTION 5: (For low traffic sections) Network with two levels; the first in SDH technology (ADM-1), the second in PDH (2 Mbps) technology, plus IP router in principal places

The Recommendations for the upgrading of the Telecommunication network systems derives from the analysis of existing situation of telecommunications systems which shows that an investment plan to reduce the malfunctions that are increasingly frequent, but also to realize the instruments that are absolutely essential for restoring and rationalizing the railway system, can no longer be postponed.

The plan should be developed for progressive implementation, to permit interim use of the existing systems and interoperability between railway network and pubic networks both within the same country and between different countries with consequent benefits of a technical and economic nature.

A telecommunication system has basically to guarantee availability and flexibility of the network.

Availability is one of the indicators that measures quality of service and refers to the probability that a certain system, operating in a given environment, is available at a certain time. Redundancy is generally used to increase network availability. 

The flexibility of the network refers to its attitude toward low cost modification to respond to the requirements of changing demand. For this purpose, modular structure is required, especially for transmission equipment, and, if necessary, increased transmission capacity simply by adding other modules.

To meet these basic requirements, the adoption of digital technology is strongly recommended. The adoption of optic fiber cable, together with PCM (Pulse Code Modulation) technology transmission systems is the marked road for telecommunications.

As far as the network architecture regards, the adoption of one of the five alternatives proposed is suggested.

Dangerous Goods Operation

In chapter 10 is as well developed the issue of Dangerous Goods Operation.

The scope of this subject is:

· to describe present situation of transport of dangerous goods in the Central Asia countries;

· to sum up European International Regulations highlighting the prescriptions adopted;

· to give suitable recommendations in order to improve safety of people, environment and things. 

The railway transport of dangerous goods must be done abiding the security standards, thus, making unlikely the event of accident and minimizing their possible effects.

The focus on this fundamental aspect obliges to emphasize on the following aspects:

1. Safety level of permanent way and tracks;

2. Safety level of the equipments that control trains spacing and movements;

3. Technical and functional compatibility of rolling stocks;

4. Maintenance methodology of such compatibility as well as of the safety levels;

5. Correct training of operators. 

By the technical and functional compatibility of rolling stock we basically mean: 

· to respect the established gabarits;

· to regularly inscribe in curve and safe run at low speeds;

· to regular dynamic behaviour in the allowed speed limits. 

The regulation in force in CIS countries is less stringent compared to RID: 

· some general and special requirements are insufficiently stated;

· the instructions concerning durability and conditions of separate kinds of packaging are given in general;

· there are no positions on restriction of weight of dispatching of dangerous goods of various classes;

· the used labels have essential distinction both in form and content.

However the main differences are in the number of materials classified as dangerous (500 compared to 2000 of RID) and in the lack of significant updatings of the regulation in force. 

In order to adopt safer transport conditions the main recommendation of the Consultant are listed in this Chapter.

Chapter 11

The Activity A.9 is developed in Chapter 11 ”Selection of railway section to be submitted to feasibility study under Module B (Activity A.9)”

The selected railway sections, which have been identified by the ToR and validated by the Consultant together with the beneficiaries countries, to be reviewed under a technical and economical issues for rehabilitation under Module B are the following:

· Lugovaya – Bishkek – Balykchi (Kazakhstan and Kyrgyzstan)

· Kungrad - Kazakh border (Uzbekistan)

· Beyneu - Uzbek border (Kazakhstan)

Evidence of the acceptance of the above list has been given during the Seminar on Module A.

Chapter 12

A seminar took place in the Tashkent on November 18th and 19th . The results of such Seminar has been used to validate the findings and the recommendations of the activities previous developed.

The Seminar has been attended by representatives of the Beneficiaries, by ADB, by the Task Manager of the European Commission, by representatives of the Uzbek Custom Department, by experts of Traceca – Trade Facilitation and Institutional Support Project and of course by the Consultant’s project team.
Chapter 13

The Chapter  describes the following steps of the project under the Module B.

1. Project synopsis

	Project Title:
	Review of Railway Rehabilitation in Central Asia

	Project Number:
	65290 – EuropeAid/116151/C/SV/Multi

	Country:
	Kazakhstan, Kyrgyz Republic, Tajikistan, Uzbekistan


Wider project objectives: The development of viable, secure, safe and competitive transport routes linking the countries of Central Asia with Europe and other neighbouring countries. Strengthened border management capacity facilitating economic development, the movement of people and goods and the prevention of organised crime.


The object of the project is to carry out:


Module A / Analysis of the relevant national railway transport plans and any regional railway transport planning provisions.


Module B / Preparation of Technical and Economic Justifications to support and to attract the investments for the rehabilitation of railway lines in the Kyrgyz Republic, Kazakhstan and Uzbekistan for the purpose of increasing transportation capacities of these areas.

Specific project objectives:

The project will carry out:

Module A /

· Overview of relevant traffic flows and forecasts, with special attention on freight transport from Central Asia towards Europe especially through TRACECA corridor;
· Identification of weaknesses and bottlenecks;
· Investigation on the cross-border elements, including co-operation in exchange of data and in customs (also with Afghanistan);
· Evaluation of multi-modal dimensions and possibilities for inter-operability;

· Harmonisation of standards and of operating procedures, with particular attention to compatibility with EU standards, in particular with regard to safety and security standards for the transportation of dangerous goods and oil products.

Module B /

Technical and Economic Feasibility Studies for the rehabilitation and construction of new railways lines. Pursuant to the Technical and Economic Justification data there will be prepared the loan applications to the lending banks for the allocation of investments to implement the projects.

Planned outputs:
Module A /
· Recommendations concerning multimodal transport

· Recommendations on harmonisation of standards and operating procedures and interoperability.

· Recommendations on improvements of border-crossing procedures.

· Traffic forecasts.


Module B /
· Technical and economic feasibility study of the railway line sections previously identified.

· Draft tender document for the same sections.

Project activities:
Module A /
A.1 – Collection and review of transport and economic studies. Data collection

A.2 – Overview of traffic flows

A.3 – Identification and review of physical, geopolitical, social and environmental issues 

A.4 – Analysis of national railway transport plans and regional railway transport planning provisions

A.5 – Traffic forecasts – Identification of capacity bottlenecks

A.6 – Investigation of border-crossing issues – Recommendations for improvement at borders

A.7 – Review of multimodal transport – Identification of development bottlenecks – Recommendations for improved services

A.8 – Harmonisation of standards and of operating procedures – Recommendations on standards adaptation and improved inter-operability

A.9 – Selection of railway section to be submitted to feasibility study under Module B

A.10 – Discussion with the Project Partners representatives

A.11 – Refining output of Module A


Module B /
B.1 Traffic Analysis

B.2 Technical Feasibility

B.3 Environmental Impact

B.4 Economic Viability

B.5 Detailed Design

B.6 Rehabilitation/construction implementation schedule

B.7 Draft tender documents preparation

Project starting date:
1 March 2004

Project duration:
18 months

2. Introduction

As stated in the ToRs the wider project objective for Module A is to carry out an ”Analysis of the relevant national railway transport plans and any regional railway transport planning provisions”.

Moreover the ToRs are highlighting the following specific project objectives:

· Overview of relevant traffic flows and forecasts, with special attention on freight transport from Central Asia towards Europe especially through TRACECA corridor;

· Identification of weaknesses and bottlenecks;

· Investigation on the cross-border elements, including co-operation in exchange of data and in customs (also with Afghanistan);

· Evaluation of multi-modal dimensions and possibilities for inter-operability;

· Harmonisation of standards and of operating procedures, with particular attention to compatibility with EU standards, in particular with regard to safety and security standards for the transportation of dangerous goods and oil products.

According to the above objectives, the Consultant has proposed in the Inception Report a breakdown of activities which has been used as a base for the present Report. Thus every activity has been described in a separate chapter which includes also achievements and recommendations.

Due to the nature of the dissertation several subjects are very closely interconnected. This is true especially for the following specific areas introduced by ToRs:

· Multimodal transport.

· Inter-operability.

· Border-crossing including co-operation in exchange of data and in customs.

· Harmonisation of standards and of operating procedures in particular with regard to safety and security standards for the transportation of dangerous goods and oil products. 

As a matter of facts, inter-operability has been considered a leading issue while other subjects could be considered as linked to the main one. Evidence of the intimate close nature of the subjects is given by Chapter 7 which has been introducing relations between different issues and the continuous making reference to other chapter or subject.

It is worth mentioning that a Draft Report on Module A has been presented at the end of September 2004 to European Commission, Beneficiaries and the other concerned entities.

Following the presentation of such report, a Seminar on related recommendations and findings has been organised by the Consultant and held in Tashkent on 18-19 November 2004.

Comments and discussions collected during such Seminar have allowed the Consultant to introduce refinements and to issuing the present Final Report on Module A.
3. Collection and review of transport and economic studies. Data collection (Activity A.1)

3.1 Review of Previous Studies.

A number of studies have been reviewed and used in the different activities under Module A. TRACECA reports have been particularly useful but not all the interesting parts could be retrieved from the TRACECA website.

General studies that have been reviewed includes:

· TRACECA studies

· Railways infrastructure maintenance (Central Asia);

· Central Asian railways restructuring and telecommunications studies;

· Rail Tariffs and timetable;

· Transport legal and regulatory framework;

· Rail links between the Ferghana Valley, Bishkek and Kashgar;

· Unified policy on transit fees and tariffs;

· Common legal basis for transit transport

· ADB studies

· Uzbekistan Railway Modernisation Project (TA 3218-Uzb);

· Kazakhstan Rail Sector Restructuring Development Program (TA 3265-KAZ)

· Transport Sector Study (TA 5818 – REG)

· Central Asia: Reassessment of the Regional Transport Sector Strategy (TA 6044-REG)

Concerning border crossing the following TRACECA reports were reviewed:

· TRACECA trade facilitation;

· Harmonisation of border crossing procedures;

· Border crossings between Moldova and Ukraine.

The two last ones were however of limited use because they mostly deal with road transport.

For traffic statistics and forecasts two previous TRACECA studies were a useful source of information:

· Regional traffic forecasting model;

· Traffic forecasting and feasibility studies.

Two TRACECA reports gave a valuable reference for multimodal transport:

· Intermodal transport;

· Intermodal services implementation and transit facilitation.

For dangerous goods a good description of the present standards was found in three volumes in Russian published by the Logistics Center of Kazakhstan on the transport of dangerous goods in wagons and containers.

Promising contacts have been taken with the TRACECA Trade Facilitation and Institutional Support Project (TFIS) that started recently and will provide assistance to the IGC Permanent Secretariat in Baku. Useful discussions were already held with the Coordinator for Central Asia who attended the seminar and made very valuable comments on Module A report. Those close contacts are expected to continue during the whole project.
3.2 Data Sources

The main sources of data used in Module A were:

· Previous studies and projects, particularly TRACECA projects;

· Statistical agencies for each country;

· National railways;

· International organisations, particularly ADB, EBRD, World Bank and UN/ESCAP.

Downloading from websites was particularly useful for obtaining information on standards or regulations and also maps. Problems were encountered in consulting the TRACECA websites from which the most recent information could not be retrieved.

In a more general way the cooperation that was expected with the TRACECA Permanent Secretariat for traffic data could not materialise. The Traffic and Feasibility Studies Project had left a valuable database but it covered only years 1998, 1999 and 2000. Later data had been collected for 2001 and even 2002. Unfortunately those updates could not be accessed.

It was also intended to have contact with the staff in charge of the TRACECA database to find out how the Italferr project could contribute to updating the database kept in Baku. But we were told by the webmaster that this was not possible because there was no database specialist on the staff of the Permanent Secretariat and there would not be before October 2004 at the earliest. Anyway the Consultant tried to use as much as possible the formats defined by previous projects. This should make easier the integration of data collected by the project.

3.3 Data Collection by the Project

In most cases the data collection is carried out by the local consultants participating in project work. However direct contacts were made with national organisations for obtaining first-hand information on subjects such as national plans for the railway sector.

The collection work is done in Kazakhstan by the Kazakh Akademia of Transport and Communications, in Kyrgyz Republic by Kyrgyzdortranstekhnica and in Uzbekistan by Boshtransloyiha.

The list of the first batch of information collected is given in Annex 3.1.

In some important cases collection is made difficult by the restrictions put on the dissemination of several kinds of information required by project work. This varies from one country to another. In Uzbekistan it concerns mostly maps and drawings. In Kazakhstan traffic data. In Kyrgyz Republic not only traffic data but also detailed technical information on the condition of the line for which a feasibility study has to be carried out.

Since many standards and regulations are common to all CIS railways they were in many cases analysed on the basis of documentation downloaded from Russian websites. This is particularly the case of train operation, signalling, central control, safety, sanitary regulation and dangerous goods.

At the time of submitting this report not all the data collected for Module A had yet been received due to the above mentioned constraints. This particularly concerns traffic density on the railway network, traffic flows by commodity group with indication of transit and foreign trade. Since this will remain a valuable reference for future projects and a substantial contribution to the updating of the TRACECA database, the efforts for the release of the information will continue. The Consultant intends to disseminate the data collected in the form of an additional working paper with relevant electronic support. Contacts will also be maintained with the Baku Permanent Secretariat and the TFIS Project to see how the data can be fed into the TRACECA database. 

4. Overview of traffic flows (Activity A.2) - Traffic forecasts – Identification of capacity bottlenecks (Activity A.5)

4.1 Recent Traffic Trends in Central Asia

Trends in traffic patterns are analysed below for the four countries covered by the study i.e. Kazakhstan, Kyrgyzstan, Tajikistan and Uzbekistan.

4.1.1 Freight Traffic

Freight traffic volume by country is given in Table 4.1a below.

Table 4.1 a – Freight traffic volume by country and by year (million ton) 

	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	328.2
	161.1
	170.0
	133.7
	171.8
	183.8
	178.7
	203.9

	Kyrgyzstan
	6.5
	0.9
	1.4
	1.1
	1.0
	0.9
	1.1
	1.7

	Tajikistan
	
	15.1
	12.7
	11.6
	13.1
	12.7
	11.8
	11.8

	Uzbekistan
	83.3
	46.9
	41.8
	41.8
	42.3
	41.5
	44.0
	45.1

	 
	
	 
	 
	 
	 
	 
	 
	 

	 Total
	418.0
	224.0
	226.0
	188.2
	228.2
	238.9
	235.6
	262.5

	 
	 
	 
	 
	 
	 
	 
	 
	 


Traffic fell sharply after independence in all countries but the decrease was particularly abrupt in Kyrgyzstan where industrial production was disrupted by the break-up of Soviet Union. Decrease and growth rates are shown in the following table.

Table 4.1 b – Change in traffic volume by country (% period to period) 

	Country
	1991-1995
	1995-1998
	1998-1999
	1999-2000
	2000-2001
	2001-2002
	2002-2003

	 
	 
	
	 
	
	 
	
	 

	Kazakhstan
	-50.9%
	5.5%
	-21.4%
	28.5%
	7.0%
	-2.8%
	14.1%

	Kyrgyzstan
	-86.2%
	60.7%
	-25.3%
	-9.3%
	-12.1%
	29.7%
	53.8%

	Tajikistan
	 
	-16.0%
	-8.4%
	12.5%
	-3.0%
	-7.4%
	-0.2%

	Uzbekistan
	-43.7%
	-10.9%
	0.0%
	1.2%
	-1.9%
	6.0%
	2.5%

	 
	 
	
	 
	
	 
	
	 

	 Total
	 
	0.9%
	-16.7%
	21.2%
	4.7%
	-1.4%
	11.4%

	 
	 
	 
	 
	 
	 
	 
	 


The changes are easier seen on the following table given indicator with base 100 for year 1995. 

Table 4.1 c – Traffic volume by country and by year (Base year 1995 = 100) 

	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	204
	100
	105
	83
	107
	114
	111
	127

	Kyrgyzstan
	723
	100
	161
	120
	109
	96
	124
	191

	Tajikistan
	
	100
	84
	77
	87
	84
	78
	78

	Uzbekistan
	178
	100
	89
	89
	90.
	88
	94
	96

	 
	
	
	
	
	
	
	
	

	 Total
	
	100
	101
	84
	102
	107
	105
	117

	 
	 
	 
	 
	 
	 
	 
	 
	 


Trend in recent years is illustrated in the graphic below
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The substantial rise in traffic in the Kyrgyz Republic is misleading because it is due to movements linked to recent events that should not happen again in the forseeable future. Whereas the trend is marquedly upward in Kazakhstan and Uzbekistan it has been rather downward in Tajikistan.

Traffic Turnover (Ton-Km)

The evolution is similar to what is described above for the traffic volume in ton.

Table 4.2 a – Traffic turnover by country and by year (billion ton-km) 

	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakstan
	374.2
	124.5
	103.0
	91.7
	125.0
	135.7
	133.1
	139.0

	Kyrgyzstan
	2.4
	0.4
	0.5
	0.4
	0.3
	0.3
	0.4
	0.6

	Tajikistan
	 
	2.1
	1.5
	1.3
	1.3
	1.3
	1.1
	1.1

	Uzbekistan
	73.7
	16.8
	15.6
	13.9
	15.0
	15.7
	18.4
	19.1

	 
	 
	 
	
	 
	
	 
	
	 

	 Total
	
	143.8
	120.5
	107.2
	141.7
	152.9
	153.0
	159.8

	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 4.2 b – Change in traffic turnover by country (% period to period) 

	Country
	1991-1995
	1995-1998
	1998-1999
	1999-2000
	2000-2001
	2001-2002
	2002-2003

	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	-66.7%
	-17.3%
	-11.0%
	36.3%
	8.5%
	-1.9%
	4.5%

	Kyrgyzstan
	-83.3%
	15.6%
	-24.0%
	-4.5%
	-1.9%
	19.0%
	42.1%

	Tajikistan
	 
	-30.8%
	-12.3%
	3.9%
	-6.0%
	-12.8%
	0.0%

	Uzbekistan
	-77.2%
	-7.1%
	-10.9%
	7.9%
	4.7%
	17.2%
	3.8%

	 
	 
	
	 
	
	 
	
	 

	 Total
	 
	-16.2%
	-11.0%
	32.1%
	8.0%
	0.0%
	4.5%
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There is a marked decrease in Tajikistan. In the last couple of years Kazakhstan and Uzbekistan have already reached back 1995 levels.

4.1.2 Passenger Traffic

The evolution of passenger traffic since 1991 is shown in the tables below.

Table 4.3 a – Passenger traffic by country and by year (million passengers) 

	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	40.0
	37.4
	21.6
	18.8
	21.3
	21.6
	20.7
	21.0

	Kyrgyzstan
	1.4
	0.8
	0.6
	0.4
	0.6
	0.6
	0.4
	0.4

	Tajikistan
	-
	1.3
	1.8
	1.2
	1.0
	0.4
	0.5
	0.6

	Uzbekistan
	15.6
	15.8
	15.2
	13.4
	14.6
	15.0
	14.9
	15.3

	 
	 
	
	 
	
	 
	
	 
	 

	 Total
	
	55.3
	39.2
	33.8
	37.5
	37.6
	36.5
	37.2

	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 4.3 b – Passenger traffic by country and by year (Base year 1995 = 100) 

	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	107
	100
	58
	50
	57
	58
	55
	56

	Kyrgyzstan
	175
	100
	75
	50
	75
	75
	50
	50

	Tajikistan
	
	100
	133
	90
	74
	29
	36
	41

	Uzbekistan
	99
	100
	96
	85
	92
	95
	94
	97

	 
	 
	
	 
	
	 
	
	 
	 

	 Total
	103
	100
	71
	61
	68
	68
	66
	67
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Traffic in Uzbekistan had been remarkably steady with a slight progression. In Kazakhstan it seems to have stabilised but at a level much lower than in 1991 and even 1995. After having fallen sharply up to as recently as 2001 traffic in Tajikistan is recovering faster than in other countries.

Traffic Turnover (Passenger-Km)

Traffic volume expressed in passenger-km gives a more accurate view of the situation by giving a heavier weight to long distance trips than to suburban ones. Changes since 1991 are shown below.

Table 4.4  – Passenger turnover by country and by year (billion passenger-km)
	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	19.37
	13.16
	10.67
	8.86
	10.22
	10.38
	10.45
	10.50

	Kyrgyzstan
	0.20
	0.09
	0.06
	0.03
	0.04
	0.05
	0.04
	0.05

	Tajikistan
	 
	0.13
	0.14
	0.08
	0.08
	0.03
	0.04
	0.05

	Uzbekistan
	5.20
	2.50
	2.19
	1.90
	2.16
	2.17
	2.02
	2.07

	 
	 
	
	 
	
	 
	
	 
	 

	 Total
	24.77
	15.87
	13.06
	10.87
	12.50
	12.63
	12.55
	12.66
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In terms of passenger kilometre Kazakhstan fares nearly as well as Uzbekistan because the latter country with a higher population density and a smaller territory has a larger proportion of short trips.  The recovery in Tajikistan is confirmed. 

4.2 Hauling Distance – Trip Length

4.2.1 Freight Traffic

Hauling distance in the various countries is given in the table below.

Table 4.5  – Hauling distance by country and by year (km)
	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	1140
	773
	606
	686
	727
	738
	745
	682

	Kyrgyzstan
	371
	448
	322
	328
	345
	385
	353
	326

	Tajikistan
	
	139
	115
	110
	102
	98
	93
	93

	Uzbekistan
	885
	358
	373
	333
	355
	378
	418
	424

	 
	
	
	
	
	
	
	
	

	Weighted Average
	
	642
	533
	570
	621
	640
	649
	609

	 
	 
	 
	 
	 
	 
	 
	 
	 


There was a sharp fall after independence particularly in Uzbekistan. This can be explained by the fact that in soviet time a larger share of the exchange was with regions of the Union outside the country. However part of the explanation could be that the statistical frame has changed. In 1991 Tajikistan and Turkmenistan were still cover by the Central Asian Highways based in Tashkent. The high value for Kyrgyzstan are probably due to the inclusion of transport between the North and the South of the Country.
During the six last years there were not wide changes. In Kazakhstan an increase was followed by a decrease. In Tajikistan the hauling distance steadily decreased but this is on low numbers because railway lines are short. The constant increase in Uzbekistan may be linked to the fact that for a long time commodities such a cotton or construction materials were carried by rail on short distances. 

4.2.2 Passenger Traffic

Trip length is given in the following table.

Table 4.6  – Trip length by country and by year (km)
	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kazakhstan
	484
	352
	494
	471
	480
	481
	505
	500

	Kyrgyzstan
	143
	109
	99
	78
	73
	83
	108
	125

	Tajikistan
	 
	98
	79
	67
	81
	79
	83
	91

	Uzbekistan
	333
	158
	144
	142
	148
	144
	135
	135

	 
	 
	
	 
	
	 
	
	 
	 

	Weighted Average
	 
	287
	333
	322
	333
	336
	344
	340

	 
	 
	 
	 
	 
	 
	 
	 
	 


Trip length is understandably short in countries such as Kyrgyzstan and Tajikistan where the lines are themselves short. But the figures in the table do not give a full picture of the situation. For instance a railway trip from Dushanbe to Khudjand in the northern province across Uzbekistan and Turkmenistan has a total length of nearly 1000 km but only the distance on national territory, i.e. less than 50 km, is counted.

The distance covered is of course much larger in Kazakhstan seeing the dimension of the country that has an east-west width of nearly 4,000 km. It is remarkable that the trip length did not change much since soviet time although more trips take now place within the country. This could be due to a lesser use of air transport on long distance journeys after a strong increase in air tariffs.

In Uzbekistan trip length in recent years is less than half what it is was at the time of independence. The reason could be that the 1991 figures refer to the Central Asian Railway with a much larger spatial coverage. However the very low trip length recorded in recent years is probably due to the inclusion of a large proportion of sub-urban trips.

4.3 Railway Traffic Distribution among Countries

Freight Traffic

The following tables show the share of each country in the total traffic of Central Asia.

Table 4.7 a – Distribution of freight railway traffic volume (ton) by country (%)
	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	
	 
	
	 
	
	 
	 

	Kazakhstan
	78.5%
	71.9%
	75.2%
	71.0%
	75.3%
	76.9%
	75.9%
	77.7%

	Kyrgyzstan
	1.6%
	0.4%
	0.6%
	0.6%
	0.4%
	0.4%
	0.5%
	0.7%

	Tajikistan
	
	6.8%
	5.6%
	6.2%
	5.7%
	5.3%
	5.0%
	4.5%

	Uzbekistan
	19.9%
	20.9%
	18.5%
	22.2%
	18.5%
	17.4%
	18.7%
	17.2%

	 
	 
	
	 
	
	 
	
	 
	 

	 Total
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	 
	 
	 
	 
	 
	 
	 
	 
	 


Table 4.7 b – Distribution of freight railway traffic turnover (ton-km) by country (%)
	Country
	1991
	1995
	1998
	1999
	2000
	2001
	2002
	2003

	 
	
	 
	
	 
	
	 
	
	 

	Kazakhstan
	83.1%
	86.6%
	85.5%
	85.5%
	88.2%
	88.7%
	87.0%
	87.0%

	Kyrgyzstan
	0.5%
	0.3%
	0.4%
	0.3%
	0.2%
	0.2%
	0.3%
	0.4%

	Tajikistan
	
	1.5%
	1.2%
	1.2%
	0.9%
	0.8%
	0.7%
	0.7%

	Uzbekistan
	16.4%
	11.7%
	12.9%
	13.0%
	10.6%
	10.3%
	12.0%
	12.0%

	 
	
	 
	
	 
	
	 
	
	 

	 Total
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
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The chart clearly shows the dominance of Kazakhstan in railway traffic in Central Asia. In term of ton-km that country represents nearly 90% of the total. The share has little changed since 1995. Kyrgyzstan and Tajikistan transport by rail less than one percent of what Kazakhstan does. Even Uzbekistan has a relatively modest share of slightly over 10% of the total for the four countries. In terms of tons loaded Tajikistan and Uzbekistan have a substantially higher share.

4.4 Traffic Distribution by Mode

Traffic levels by transport mode are shown on the following tables for the last year of the Soviet period 1991 and for a recent year 2002.

Table 4.8 a – Traffic by transport mode for years 1991 and 2002 (million ton)
	Mode
	1991
	2002

	
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 

	 
	 
	 
	 
	 
	 
	 

	Railway
	328.2
	6.5
	83.3
	178.7
	1.1
	44.0

	Road
	561.8
	359.1
	855.8
	1213.9
	28.0
	627.9

	Pipeline
	20.4
	0.0
	37.6
	132.6
	0.7
	61.8

	Others
	11.2
	0.6
	1.6
	174.1
	0.1
	0.1

	 
	 
	
	 
	
	 
	 

	 Total
	921.6
	366.2
	978.3
	1699.3
	29.8
	733.7

	 
	 
	 
	 
	 
	 
	 


Table 4.8 b – Turnover by transport mode for years 1991 and 2002 (billion ton-km)
	Mode
	1991
	2002

	
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 

	 
	 
	 
	 
	 
	 
	 

	Railway
	374.2
	2.4
	73.7
	133.1
	0.4
	18.4

	Road
	17.9
	5.9
	20.0
	37.6
	0.9
	9.0

	Pipeline
	15.3
	0.0
	26.3
	61.5
	0.3
	32.4

	Others
	3.5
	0.5
	0.1
	0.1
	0.1
	0.1

	 
	 
	
	 
	 
	 
	 

	 Total
	410.9
	8.8
	120.1
	232.2
	1.7
	59.8

	 
	 
	 
	 
	 
	 
	 


It should be noted that the figures for road transport are not necessarily strictly comparable because the procedure for collecting statistics has changed after the transition to a market economy. It remains that there was a sharp fall in traffic after the break-up of the Soviet Union. It has been only partly recovered so far. Turnover in ton-km was cut in half in Kazakhstan and Uzbekistan and twice as much in Kyrgyz Republic.

The distribution by mode is better seen on the following table showing modal share.

Table 4.9 a – Distribution of traffic (ton) by mode for years 1991 and 2002 (%)
	Mode
	1991
	2002

	
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 

	 
	 
	 
	 
	 
	 
	 

	Railway
	35.6%
	1.8%
	8.5%
	10.5%
	3.7%
	6.0%

	Road
	61.0%
	98.1%
	87.5%
	71.4%
	94.0%
	85.6%

	Pipeline
	2.2%
	0.0%
	3.8%
	7.8%
	2.3%
	8.4%

	Others
	1.2%
	0.2%
	0.2%
	10.2%
	0.2%
	0.0%

	 
	 
	 
	 
	 
	 
	 

	 Total
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	 
	 
	 
	 
	 
	 
	 


Table 4.9 b – Distribution of turnover (ton-km) by mode for years 1991 and 2002 (%)

	Mode
	1991
	2002

	
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 
	Kazakhstan 
	Kyrgyzstan
	Uzbekistan 

	 
	 
	 
	 
	 
	 
	 

	Railway
	91.1%
	27.4%
	61.4%
	57.3%
	23.8%
	30.8%

	Road
	4.4%
	67.3%
	16.7%
	16.2%
	52.8%
	15.1%

	Pipeline
	3.7%
	0.0%
	21.9%
	26.5%
	20.6%
	54.2%

	Others
	0.9%
	5.2%
	0.1%
	0.0%
	6.4%
	0.1%

	 
	 
	 
	 
	 
	 
	 

	 Total
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	 
	 
	 
	 
	 
	 
	 


The share of railways decreased in all three countries. In Uzbekistan it is down in 2002 to half what it was in 1991. This is due less to growth in road transport whose share is nearly unchanged than to the fast development of transport by pipeline. That mode sees its share more than double to reach over half of the turnover. Even in Kazakhstan where railway has a dominant position its share was pushed down to only just over half of the total turnover. The reduction is due to both road and pipeline transport. Unsurprisingly in a major oil producer such as Kazakhstan pipelines transport half of what the railways do. In Kyrgyzstan the share of rail transport is modest but not much changed over the years. 

4.5 Railway Traffic Distribution by commodity.

The table below shows a distribution of volumes loaded on rail by group of commodities. Figures are approximate. They are from various sources for various years.

Table 4.10 –Distribution of traffic by commodity in recent years.
	  Commodity Group
	Kazakhstan 2002
	Kyrgyzstan 2001
	Tajikistan   2003 
	Uzbekistan 2003

	
	Weight 
	 Share
	Weight 
	 Share
	Weight 
	 Share
	Weight 
	 Share

	
	(103ton)
	(%)
	(103ton)
	(%)
	(103ton)
	(%)
	(103ton)
	(%)

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 TOTAL
	178,700
	100%
	2,961
	100%
	11,671
	100%
	51,192
	100%

	Coal + Coke
	71,978
	40%
	871
	29%
	192
	2%
	2,368
	5%

	Ore
	31,471
	18%
	1
	0%
	691
	6%
	4,113
	8%

	Oil products
	18,639
	10%
	614
	21%
	6,706
	57%
	14,520
	28%

	Grain and cereals
	6,571
	4%
	159
	5%
	311
	3%
	2,355
	5%

	Chemical
	1,759
	1%
	54
	2%
	770
	7%
	3,439
	7%

	Construction materials
	11,920
	7%
	652
	22%
	671
	6%
	10,690
	21%

	Metal
	5,046
	3%
	104
	4%
	653
	6%
	1,657
	3%

	Wood products
	677
	0%
	35
	1%
	172
	1%
	728
	1%

	Others
	30,639
	17%
	471
	16%
	1,506
	13%
	11,324
	22%

	  Incl. Cotton
	
	
	 
	 
	329
	
	273
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


Oil and petroleum products are important commodities for railways in all countries. There is an apparent paradox in having a much higher share in Tajikistan that does not produce oil than in Kazakhstan that is a major producer. The explanation is that more than 90% of the oil figure for Tajikistan corresponds to transit of Uzbek oil products.

4.6 Transit Traffic

The situation for transit is very different from one country to the other one. Kyrgyzstan does not benefit of any transit traffic by third countries. But it has to pay for transit to all other three countries, particularly to Kazakhstan but also to Tajikistan as it moves cargo between from or to the Ferghana Valley. On the other hand the railways of Kazakhstan and to a smaller extent of Uzbekistan are used by all other countries. Tajikistan cannot go anywhere without crossing Uzbekistan but on the other hand with its northern line it benefits more from Uzbek transit than Uzbekistan benefits of its own at least for now.

The situation is illustrated in the following table.

Table 4.11  – Share of transit in freight traffic
	 
	Kazakhstan 2002
	Kyrgyzstan 2001
	Tajikistan   2003 
	Uzbekistan 2003

	Traffic type
	Weight 
	 Share
	Weight 
	 Share
	Weight 
	 Share
	Weight 
	 Share

	 
	(103ton)
	(%)
	(103ton)
	(%)
	(103ton)
	(%)
	(103ton)
	(%)

	 
	
	 
	 
	 
	 
	 
	 
	 

	  Total 
	163,300
	100%
	4,966
	100%
	11,747
	100%
	52,349
	100%

	 
	
	 
	 
	 
	 
	 
	 
	 

	  Transit
	53,923
	33%
	0
	0%
	7,917
	67%
	7,200
	14%

	 
	 
	 
	 
	 
	 
	 
	 
	 


Transit represents two thirds of the total traffic in Tajikistan due to the large volume of mostly Uzbek freight using the northern line. In 2003 transit provided over 40% of the total revenue of the Tajik Railways. But Tajikistan has itself to pay large amounts for transit through other countries.

4.7 Spatial Traffic Flow Patterns 

The spatial distribution of traffic as shown below makes use of traffic data by section for year 2000. So far no full set of more recent data could be obtained. The data for 2001 and 2002 in the TRACECA data base could not be retrieved. And the data that the Consultant undertook to collect for 2003 is not yet available for all countries. The main reason for delay is the restriction put by several countries on the dissemination of such information. It is intended to prepare an updated set of data in the form of an additional working paper when all the data is obtained.
The next figure shows the trunk network for which traffic levels are shown in the following figures. On the graphics displaying traffic few place names are shown in order to make traffic intensity more apparent.

Figure 4.1 – Trunk railway network of Central Asia
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The following figures show traffic intensity in each direction. The traffic from A to B is shown on the right side of the line joining A to B and the traffic from B to A on the opposite side. 

Scale of traffic flows on a figure can be different from the scale on another figure even if the overall scale is the same. This is to make the graphics more readable. For instance the maximum traffic volume for coal is more than 15 times the maximum volume for metal. If the two graphics showing traffic for those commodities use the same scale one of them at least would be difficult to read. The scale is shown on the lower left corner of the graphics. Unit refer to thousand ton. 5000 units for instance means 5 million ton in that direction.

The two following figures show traffic levels in 1999 and in 1989 that is at the end of the soviet period. The shrinkage of traffic levels between those two years is striking. It shows that on most of the railway network there is much unused capacity. Road traffic in the same year 1999 is also shown as a reference for comparison.

Figure 4.2 -  Railway Freight Traffic Flows in year 2000 
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Figure 4.3 -  Road  Traffic Flows in year 2000

[image: image8.png]



Figure 4.4 – Railway traffic flows in Kazakhstan in year 1989 – (Scale 1mm = 10 million ton)
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Figure 4.5 – Railway traffic flows in Kazakhstan in year 1999  – (Scale 1mm = 10 million ton)
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Figure 4.6 - Traffic by commodity

1/ Coal and coke – Scale 1 mm = 15 million ton
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2/ Ores – Scale 1 mm = 7 million ton
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3/ Oil products – Scale 1 mm = 5 million ton
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4/ Grains and cereals - Scale 1 mm = 1.5 million ton 
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5/ Metal - Scale 1 mm = 1 million ton
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6/ Chemicals and construction materials - Scale 1 mm = 1.5 million ton
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Traffic Forecasts

4.7.1 General Approach

There are several approaches to traffic forecasting.
· A simple way for forecasting traffic on a particular section  is to extrapolate recent trends. This is applicable only if clear trends are discernible and if there is no major changes expected in the demographic and economic environment.

· Traffic growth is linked to specific demographic, economic or social variables. For instance to population for passenger traffic or to activity in agriculture and industry for freight traffic. Indication on future traffic can be obtained if it can be related to a socio-economic variable for which forecasting is possible with a reasonable accuracy. The relation between explanatory variables and explained variable often takes the form of an elasticity that is ratio of the relative change of each variable.

· Traffic on a link of a specific mode can be forecast by assigning the anticipated transport demand for particular goods or services to a multimodal network. This method involves the use of a large quantity of data and the calibration of parameters. 

At this stage of the study not enough recent data could be collected yet to apply the first and third approaches. It is expected to use them in Module B for forecasting traffic on those railway line sections that will be submitted to feasibility study. The second approach was used in spite of the fact that a steady state has not been reached in the economies of Central Asia after the sudden disruption following independence.

Domestic traffic is largely linked to population for passenger traffic and to economic activity for freight traffic. International traffic is of course dependent on foreign trade. As for transit its evolution is linked to a complex set of parameters such as the cost of crossing a country. 

4.7.2  Socio-economic Background

Key socio-economic indicators with influence on traffic volume are given below for the four countries.

Table 4.12 a – Kazakhstan – Socio-economic indicators for the 1995-2003 period

	Indicator
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Population (million)
	15.82
	15.58
	15.33
	15.07
	14.93
	14.88
	14.85
	14.85
	14.90

	GDP (*)
	23.6
	23.7
	24.1
	23.7
	24.3
	26.7
	30.3
	33.3
	36.3

	 - Agriculture
	2.9
	2.7
	2.7
	2.2
	2.7
	2.6
	3.0
	3.1
	3.2

	 - Industry (**)
	7.3
	7.1
	7.4
	7.5
	7.7
	8.9
	10.3
	11.6
	12.6

	GDP growth (%)
	-8.2
	0.4
	1.7
	-1.7
	2.5
	9.9
	13.5
	9.9
	9.0

	 - Agriculture (%)
	-23.7
	-6.9
	0.0
	-18.5
	22.7
	-3.7
	15.4
	3.3
	3.2

	 - Industry (%)
	-9.9
	-2.7
	4.2
	1.4
	2.7
	15.6
	15.7
	12.6
	8.6

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 (*)  - At constant 1993 prices - Billion Tenge; calendar year  
	 
	 
	 
	 

	 (**) - Mining, manufacturing, energy, water and construction
	        Source: ADB Key Indicators 1994


Table 4.12 b – Kyrgyzstan – Socio-economic indicators for the 1995-2003 period

	Indicator
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Population (m)
	4.62
	4.66
	4.73
	4.77
	4.84
	4.89
	4.93
	4.97
	5.01

	GDP (*)
	21.1
	22.5
	25.0
	25.4
	26.3
	27.8
	29.3
	29.1
	...   

	 - Agriculture
	10.1
	11.7
	13.1
	13.4
	14.5
	15.0
	16.0
	16.6
	...   

	 - Industry (**)
	4.3
	4.4
	5.4
	5.4
	5.4
	5.7
	6.1
	5.3
	...   

	GDP growth (%)
	-5.2
	6.9
	9.9
	2.0
	3.8
	5.6
	5.3
	-0.7
	...   

	 - Agriculture (%)
	-1.9
	15.8
	12.0
	2.3
	8.2
	3.4
	6.7
	3.8
	...   

	 - Industry (%)
	-10.4
	2.3
	22.7
	0.0
	0.0
	5.6
	7.0
	-13.1
	...   

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 (*)  - At constant 1990 factor cost 
	
	
	
	 

	 (**) - Mining, manufacturing, energy, water and construction
	       Source: ADB Key Indicators 1994


Table 4.12 c – Tajikistan – Socio-economic indicators for the 1995-2003 period

	Indicator
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Population (m)
	5.84
	5.74
	5.82
	5.94
	6.06
	6.19
	6.31
	6.44
	6.50

	Production Indexes
	 
	
	 
	
	 
	
	 
	
	 

	 - Agriculture (*) 
	59.8
	51.7
	49.9
	47.3
	46.6
	52.0
	58.0
	57.2
	57.4

	 - Mining (**)  
	43.0
	33.0
	76.4
	84.2
	83.9
	79.6
	82.3
	…
	…

	 - Manufacturing (**)  
	41.0
	29.8
	26.6
	28.1
	31.7
	35.5
	41.3
	…
	…

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 (*)  - 1989-1991 = 100 
	 (**) - 1990 = 100 
	 
	 
	         Source: ADB Key Indicators 1994


Table 4.12 d – Uzbekistan – Socio-economic indicators for the 1995-2003 period

	Indicator
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Population (m)
	22.9
	23.3
	23.8
	24.1
	24.5
	24.8
	25.1
	25.4
	25.7

	Production Indexes
	 
	
	 
	
	 
	
	 
	
	 

	 - Agriculture (*) 
	101.5
	93.0
	94.2
	98.6
	95.4
	98.5
	99.7
	102.1
	99.7

	 - Mining (**)  
	103.0
	104.0
	103.7
	104.6
	98.4
	101.8
	103.1
	103.4
	…

	 - Manufacturing (**)  
	99.9
	102.4
	104.7
	103.4
	107.1
	107.1
	108.6
	109.8
	…

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 (*)  - 1989-1991 = 100 
	 (**) - 1990 = 100 
	 
	         Source: ADB Key Indicators 1994


Since 1995 there has been a steady growth of population in all countries except Kazakhstan. In that country migrations were at first higher than natural growth and population decreased until year 2002 when it begun growing slowly.

After having fallen sharply after the break-up of Soviet Union economic activity was at best flat until the end of the nineties. Since 2000 there is evidence of a strong recovery as shown in the following table giving GDP growth rates since 1999.

Table 4.13  – GDP growth rates during the 1999 – 2003 period

	Country
	1999
	2000
	2001
	2002
	2003

	 
	 
	 
	 
	 
	 

	Kazakhstan
	3%
	10%
	14%
	10%
	9%

	Kyrgyzstan
	4%
	5%
	5%
	0%
	5%

	Tajikistan
	4%
	8%
	10%
	10%
	10%

	Uzbekistan
	4%
	4%
	4%
	4%
	4%

	 
	 
	 
	 
	 
	 

	 
	 
	 
	        Source: World Bank - World Development Indicators


Economic growth has been particularly strong in Kazakhstan due largely to a steep increase in oil exports. The recovery is also dramatic and so far sustained in Tajikistan supported by the resumption of exports notably of aluminium. With an economy now widely open on world markets the Kyrgyz Republic is more subject to external fluctuations. 

4.7.3 Foreign Trade

In a country transport inflows and outflows reflect its foreign trade. Therefore for forecasting transport flows and hence traffic volumes it is necessary to have an idea on how foreign trade will evolve in the future. A good basis for that is to analyse recent trends. As far as possible information is taken from the EUROSTAT database as is standard practice in TRACECA projects. However in this chapter World Bank, ADB and OECD databases have been largely used because they contained information not available in the European statistics.
The following table gives value in constant USD of exports and imports for the 1995 – 2003 period according to ADB statistics.

Table 4.14 a – Foreign trade of Central Asia by country and by year (million USD)

	Country
	Flow
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Kazakhstan
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	5,250
	5,911
	6,497
	5,334
	5,872
	8,812
	8,639
	9,670
	12,927

	 
	Imports, cif  
	3,807
	4,241
	4,301
	4,314
	3,655
	5,040
	6,446
	6,584
	8,409

	Kyrgyzstan 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	409
	505
	604
	514
	454
	505
	476
	486
	582

	 
	Imports, cif  
	522
	838
	709
	842
	600
	554
	467
	587
	717

	Tajikistan 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	839
	770
	746
	597
	689
	784
	652
	737
	...  

	 
	Imports, cif  
	880
	668
	750
	711
	663
	675
	688
	721
	...  

	Uzbekistan
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	3,720
	4,590
	4,388
	3,528
	3,236
	3,265
	3,170
	2,988
	3,725

	 
	Imports, cif  
	2,893
	4,721
	4,523
	3,289
	3,111
	2,947
	3,137
	2,712
	2,964

	Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Exports, fob  
	10,218
	11,777
	12,234
	9,973
	10,250
	13,366
	12,937
	13,881
	 

	 
	Imports, cif  
	8,102
	10,468
	10,283
	9,155
	8,029
	9,217
	10,738
	10,603
	 

	 
	 
	 
	 
	 
	 
	 
	Source: ADB Key Indicators 2004


The value of exports has been constantly higher than the value of  imports for the whole region. There is a chronic deficit of the trade balance only in the Kyrgyz Republic. Kazakhstan has the lion’s share with about two third of the total and the share is increasing fast. Uzbekistan represents nearly one fourth. Kyrgyzstan and Tajikistan are left with about 5% each.

Trends are better seen on the next table containing indicators with value 100 in 1995.

Table 4.14 b – Foreign trade of Central Asia by country  (Base year 1995 = 100) 

	Country
	Flow
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Kazakhstan
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	100
	113
	124
	102
	112
	168
	165
	184
	246

	 
	Imports, cif  
	100
	111
	113
	113
	96
	132
	169
	173
	221

	Kyrgyzstan 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	100
	124
	148
	126
	111
	123
	116
	119
	142

	 
	Imports, cif  
	100
	160
	136
	161
	115
	106
	89
	112
	137

	Tajikistan 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	100
	92
	89
	71
	82
	93
	78
	88
	...  

	 
	Imports, cif  
	100
	76
	85
	81
	75
	77
	78
	82
	...  

	Uzbekistan
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports, fob  
	100
	123
	118
	95
	87
	88
	85
	80
	100

	 
	Imports, cif  
	100
	163
	156
	114
	108
	102
	108
	94
	102

	Total
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Exports, fob  
	100
	115
	120
	98
	100
	131
	127
	136
	 

	 
	Imports, cif  
	100
	129
	127
	113
	99
	114
	133
	131
	 


For Kazakhstan there was an explosion in exports lead by oil in the last four years. Imports have also increased but to a smaller extent. Kyrgyzstan is characterised by large fluctuations with a clear recovery in 2003. Tajikistan trade showed an overall decline on the whole period. The improvement shown in 2002 figures cannot still be considered as a trend. In Uzbekistan the 1995 level for exports was reached anew only in 2003. After jumping in 1996 imports took a more moderate course and did not change significantly in recent years.

For traffic forecasting it is needed to know the direction of foreign trade. The following table gives the trade share of groups of countries.

Table 4.15  – Foreign trade by group of trading partners and by year

	Country
	 Flow
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Central Asia
	 
	 
	 
	 
	
	 
	
	 
	 

	 
	Exports
	14%
	13%
	11%
	11%
	11%
	6%
	5%
	4%
	4%

	 
	Imports
	13%
	11%
	10%
	10%
	13%
	10%
	9%
	8%
	7%

	Russia + Ukraine
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports
	58%
	56%
	52%
	42%
	32%
	35%
	34%
	23%
	26%

	 
	Imports
	58%
	53%
	48%
	44%
	36%
	51%
	50%
	48%
	42%

	West + Central Europe
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports
	20%
	21%
	27%
	33%
	30%
	31%
	31%
	29%
	27%

	 
	Imports
	17%
	15%
	17%
	20%
	21%
	18%
	20%
	20%
	19%

	China
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports
	5%
	8%
	7%
	7%
	8%
	8%
	7%
	11%
	13%

	 
	Imports
	2%
	1%
	2%
	2%
	3%
	3%
	4%
	6%
	20%

	Japan+Korea+India
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports
	2%
	1%
	0%
	3%
	4%
	2%
	2%
	2%
	1%

	 
	Imports
	5%
	7%
	10%
	8%
	9%
	6%
	7%
	5%
	4%

	Turkey+Iran+Gulf Stat.
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Exports
	1%
	2%
	3%
	3%
	3%
	4%
	7%
	11%
	10%

	 
	Imports
	4%
	6%
	6%
	7%
	5%
	4%
	3%
	4%
	4%


It is important to note that the above figures represent only an order of magnitude because not all countries are taken into consideration but only those that were among the ten largest partners either for export or for import.

Mutual trade does not represent a significant share of the trade for Central Asian countries. From 13-14% in 1995 it fell to around 5% in 2003. The share of Russia and Ukraine has also been falling by half for exports although the performance for imports is more stable with only a slightly decline that seemed however to accelerate of late. Europe kept its share remarkably stable at about 30% for exports and 20% for imports. Japan is not an important trade partner for Central Asia. Korea is a major one only for Uzbekistan. The importance of China is rising very fast particularly for import with a share passing from negligible in the nineties to one fifth of the total in 2003. For exports the rise is more gradual. The more dynamic region for exports is probably the Middle East particularly Iran and the United Arab Emirate in direction of which are shipped a fast growing share of exports.

Trade with Europe 

Trade between Central Asia and Europe is of course of great importance for the TRACECA corridor. This is why special consideration is given to it. The analysis presented here is based on a database maintained by the OECD for its members that do not include Central Asian countries. However figures on China are provided. A grouping of the 15 members of the Europe Union is available but unfortunately only up to 1999. To have a more recent trend an aggregation was made of the seven European countries with the largest trade. It should therefore be kept in mind that the figures are not exhaustive although the coverage was over 80% in 1999. Turkmenistan was included in the figures.

Table 4.16 a  – Import by European Union countries of goods from Central Asia (ton)

	Commodity
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Food and live animals
	10,504
	24,300
	52,203
	6,676
	32,129
	97,106
	189,270
	108,103

	Beverages and tobacco
	78
	182
	732
	536
	205
	53
	73
	315

	Crude materials, except fuels
	491,045
	397,225
	393,949
	336,512
	385,852
	262,727
	287,063
	216,168

	Mineral fuels, lubricants
	217,436
	229,309
	198,345
	1,628,960
	2,999,647
	6,769,934
	7,749,600
	8,201,206

	0ils, fats and waxes
	427
	300
	610
	315
	94
	24
	70
	222

	Chemicals and related prod.
	53,124
	45,051
	17,781
	28,620
	27,174
	37,841
	43,922
	34,897

	Manufactured goods
	173,548
	169,601
	152,193
	315,675
	482,321
	517,999
	528,302
	504,955

	Machinery - transport equip.
	933
	1,299
	933
	1,288
	722
	1,303
	3,035
	5,170

	Miscellaneous manufactured
	187
	95
	99
	699
	738
	888
	871
	1,507

	Others
	14
	4,004
	20
	41
	45
	149
	217
	83

	 TOTAL
	947,297
	871,365
	816,862
	2,319,323
	3,928,927
	7,688,025
	8,802,424
	9,072,624

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	Source: OCDE


Table 4.16 b  – Export by European Union countries of goods to Central Asia (ton)

	Commodity
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002

	Food and live animals
	940,690
	282,504
	702,801
	376,800
	382,469
	127,591
	100,685
	153,214

	Beverages and tobacco
	101,994
	53,651
	673,354
	556,583
	147,931
	67,006
	62,659
	189,572

	Crude materials, exc. fuels
	4,965
	6,930
	3,227
	5,762
	7,966
	6,068
	18,734
	25,017

	Mineral fuels, lubricants
	3,075
	2,789
	4,333
	5,959
	7,431
	5,597
	6,378
	9,296

	0ils, fats and waxes
	5,018
	3,845
	9,107
	33,287
	15,958
	10,363
	5,449
	7,627

	Chemicals and related prod.
	30,597
	29,423
	39,829
	43,930
	40,734
	30,502
	39,050
	53,471

	Manufactured goods
	42,858
	24,749
	53,062
	67,017
	92,716
	63,289
	94,378
	126,390

	Machinery - transport equip.
	56,046
	35,241
	38,610
	49,986
	61,123
	44,880
	58,146
	75,722

	Miscellaneous manufactured
	8,399
	7,795
	13,978
	21,264
	27,543
	12,951
	15,262
	18,280

	Others
	1,028
	1,799
	2,064
	1,199
	2,101
	1,607
	1,126
	1,556

	    TOTAL
	1,194,669
	448,725
	1,540,364
	1,161,787
	785,971
	369,852
	401,867
	660,144

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	Source: OCDE


There is much imbalance between imports and exports. Whereas the volume of imports measured in ton by EU countries of goods from Central Asia has increased by nearly ten times between 1995 and 2002 EU exports to that region has been divided by two. Measured in value the imbalance is much less pronounced. In 2002 imports from Central Asia by the seven European countries amounted to 2,882 million USD exports by those countries were of 1,844 million. 

4.7.4 Forecasting of Traffic Growth Rates

It could be expected that the large fluctuations in socio-economic indicators observed in the last decade would translate in change in traffic levels. An attempt was made to quantify that relation.

Table 4.17  – Comparison of recent trends in GDP and traffic

	Country
	Variable
	1998
	1999
	2000
	2001
	2002
	2003

	Kazakhstan 
	Traffic – ton
	-17%
	-11%
	36%
	9%
	-2%
	4%

	 
	Traffic – ton-km
	6%
	-21%
	28%
	7%
	-3%
	14%

	 
	GDP
	-1.7%
	2.5%
	9.9%
	13.5%
	9.9%
	9.0%

	Kyrgyzstan 
	Traffic – ton
	16%
	-24%
	-4%
	-2%
	19%
	42%

	 
	Traffic – ton-km
	61%
	-25%
	-9%
	-12%
	30%
	54%

	 
	GDP
	2.0%
	3.8%
	5.6%
	5.3%
	-0.7%
	5.0%

	Tajikistan 
	Traffic – ton
	-31%
	-12%
	4%
	-6%
	-13%
	0%

	 
	Traffic – ton-km
	-16%
	-8%
	13%
	-3%
	-7%
	0%

	 
	GDP
	 
	4%
	8%
	10%
	10%
	10%

	Uzbekistan 
	Traffic – ton
	-7%
	-11%
	8%
	5%
	17%
	4%

	 
	Traffic – ton-km
	-11%
	0%
	1%
	-2%
	6%
	3%

	 
	GDP
	 
	4%
	4%
	4%
	4%
	4%


From the above figures it appears that there is no strong correlation between GDP change and traffic variations either expressed in ton or in ton-km. It is even more obvious when the figures are plotted as shown in Annex 4.1.

The correlation coefficient is reasonably high only for Kazakhstan. The slope of the regression straight line determined by using the least square method is about 1.4. This gives elasticity of the order of magnitude of those generally used for emerging countries with a profile similar to Kazakhstan.

For Kyrgyzstan the relation between traffic and GDP is made impossible to determine by the fact that the traffic increase in the last two years has nothing to do with GDP. For Uzbekistan there is no correlation at all as long as GDP growth rate is constant along the years.

Although the result of the analysis is inconclusive except for Kazakhstan, it is not either in contradiction with the use of a positive elasticity of between 1.2 and 1.5 for domestic traffic. For international traffic there is a direct relation between traffic level and foreign trade provided that no significant change is expected in modal split.

4.7.5 Forecast Traffic Change - Capacity Bottlenecks

Overall prospects for traffic

There is a wide consensus that the economies of Central Asian countries will continue to grow at a relatively high pace at least up to the end of the decade. GDP growth rates would be in the 4 - 9% range with a marked slow down during the following decade. The highest rates apply to Kazakhstan where the rapid increase of oil exports will foster growth and to Tajikistan where recovery started later than in neighbouring countries. The lowest may be the most realistic one for Uzbekistan that will probably continue to pursue a policy of steady and orderly progression.

With a conservative elasticity of 1.2 traffic would grow at average national rates of between 5 and 11%. This means an increase in 5 years in the 25 – 75 % range, still much less than the decrease incurred after the break-up of Soviet Union.

Concerning passenger traffic the number of trains is much lower than in Soviet time. In no point of the network there is more than five trains per day except suburban ones. Seeing the competition of air transport on long distance and road transport on short distance passenger traffic is unlikely to grow significantly except in particular cases. In Tajikistan for instance the demand is reportedly growing on relations with Russia. 

The elasticity approach cannot be applied across the board. Every section should be submitted to a specific analysis. This will be done in Module B for those sections submitted to feasibility study.

At this stage what is important is to identify capacity bottlenecks. On most of the network such bottlenecks are unlikely since there is plenty of spare capacity as shown by the sharp decrease in traffic level put in evidence by the comparison of Figure 4.4 and Figure 4.5. Of course this approach remains valid only where the lines have been kept in reasonably good condition. This seems the case on most lines even if important maintenance backlogs remain.

Attention will be only given here to the section with the highest traffic level. 

Railway Line through Northern Tajikistan 

In the southern part of Central Asia the largest flows are between western Uzbekistan and the Ferghana Valley across the northern province of Tajikistan. A large proportion of the traffic consist of crude oil shipped eastward from the oilfields at the Turkmen border to the two oil refineries located at Margilan in the Ferghana Valley and of petroleum products sent back from the refineries to various parts of Uzbekistan. Those flows reached their peak in the nineties. The highest risk of congestion is on the non-electrified single track section particularly between Khavast and Khokand, including the 35 km within Tajikistan. Near the peak traffic in 1996 the total volume on that line was of 17.7 million tons with 11.4 moving eastward. Out of the eastbound transit tonnage 80% was made of crude oil or gas. Out of the westbound tonnage 80% consisted of oil products. Those volumes have been steadily decreasing. On the one hand Uzbekneftegas has no plan to increase the capacity of the Margilan refineries and on the other hand the westward flow of refined products will decrease as local consumption increases. Traffic was already down to 10 million tons in 1999. Tajik statistics show a transit of 7.9 million tons in 2003. On the ground of national interest Uzbekistan undertook to transport oil by road across the pass separating Tashkent from the Ferghana valley. This move increases traffic between Tashkent and Angren but the line is far from congested and its electrification is planned.

Kazakhstan Trunk Lines
In Kazakhstan the highest traffic level is between the coal mine of Ekibastuz and Astana. A significant part of the coal is exported to central Siberia where there is pressure to substitute local coal to imports from Kazakhstan. The traffic on the mentioned section was only slightly increased by the opening of a direct railway connection between Pavlodar and Semei after opening of the Aksu-Degelen section.  The electrification under way between Ekibastuz and Pavlodar will reduce the risk of congestion.

Neither the Astana-Chu-Aris electrified line nor the Aris-Aktiubinsk non-electrified line has reached saturation level. A substantial decrease in traffic can be expected from the opening of the Khromtau – Altynsarin line in late 2004. Particularly grain and metal from north Kazakhstan shipped through the Aktau port could use the new line as well as oil from the western oil fields to the Pavlodar refinery. 

Border with China – Dostyk-Alashankou Station

The border station Dostyk could become a bottleneck in the trade with China. The traffic has been steadily up since opening as shown in the following table.

Table 4.18  – Freight traffic at the Dostyk border station with China by year

	Year
	To PRC 
	From PRC
	Total

	
	Number    Wagon
	 '000  Ton
	Number Container
	Number    Wagon
	 '000  Ton
	Number Container
	 '000    Ton
	Change year/year

	 
	
	
	 
	 
	
	 
	 
	 

	1991
	2,782
	176
	 
	124
	7
	 
	184
	 

	1992
	10,167
	643
	 
	2,542
	145
	 
	788
	605

	1993
	8,810
	528
	 
	1,430
	86
	 
	514
	-274

	1994
	7,662
	460
	30
	933
	58
	 
	518
	3

	1995
	18,764
	1,115
	40
	1,021
	60
	134
	1,175
	657

	1996
	33,826
	2,005
	3,335
	4,817
	196
	8,460
	2,201
	1,026

	1997
	34,142
	1,768
	12,589
	9,581
	270
	15,240
	2,038
	-163

	1998
	38,755
	2,121
	6,449
	7,271
	229
	6,339
	2,351
	313

	1999
	56,902
	3,227
	5,469
	7,969
	296
	5,435
	3,524
	1,173

	2000
	65,988
	3,195
	2,539
	1,212
	499
	4,248
	4,394
	870

	2001
	75,668
	4,386
	4,099
	15,326
	623
	5,869
	5,019
	625

	2002
	87,396
	5,164
	3,385
	16,140
	636
	5,510
	5,800
	781

	2003
	  112,135
	6,590
	2,804
	24,554
	938
	9,414
	7,528
	1,728

	 
	 
	 
	 
	 
	 
	 
	 
	 


There is much unbalance in the flows since in tonnage Kazakhstan sent to China seven times what it received in 2003. In the first eight months of 2004 exports to China represented 85% of the total traffic and the imports from China only 15% in weight. The reason is that exports from Kazakhstan are mostly bulky commodities (oil, ore, scrap metal, metal) with a low value weight ratio whereas imports are manufactured goods, many of them brought from China by road. 

Since 1995 traffic volume has been growing at an average rate of nearly 800,000 ton per year and even double that rate during the last year. In the first eight months of 2004 5,607,000 ton crossed the border 85% of which being in the Kazakhstan – PRC direction. This corresponds to an annual volume of over 8.4 million ton. Plans had been made to bring the capacity on the Kazakh side to 14 m. ton in 2014. But this now looks much too low even when some relief is expected at the end of 2005 when an oil pipeline between Kazakhstan and China is due to open. 

Now the Kazakhs authorities have taken a radical approach at solving the capacity problem with the relocation of border crossing operation from Dostyk station to the more central location of Aktogai. The new interface between wide gauge and standard gauge will be constructed to speed up transhipment or bogie change. In the longer term the need for such change could be much reduced as the construction of a new standard gauge line proceeds westward.

Since the mid-nineties there were two passenger trains a week running between Urumchi in PRC and Almaty, one Kazakh the other one Chinese. The trip takes 32 hours because the wagons stay almost a full day at the Dostyk station for bogie change. The train seems to have run out of favour as shown by the following table.

Table 4.19  – Passenger service between Kazakhstan and PRC

	Item
	2000
	2001
	2002
	2003
	2004             ( 6 months)

	 
	 
	 
	 
	 
	 

	Number of wagons 
	825
	674
	660
	476
	156

	Number of passengers
	19,259
	19,502
	16,377
	10,176
	2,050

	 
	 
	 
	 
	 
	 


The above figures show that there is little chance that passenger trains will run more than twice a week. But freight traffic is expected to increase fast. Trade between China and Kazakhstan will normally steadily develop. Kazakhstan will continue to ship metals, ores, oil or scrap metal to China and receive manufactured goods from it. But transit is much more difficult to predict as it will much depend from the services offered. Annex 4.2 contains traffic forecasts prepared by KTZ. It shows the expected traffic pattern. But they certainly should now be revised upward. 

Access to Aktau Port

Another bottleneck could be the Aktau port and the railway line feeding it. Traffic at the port has been growing steadily as shown in the following table.

Table 4.20  – Throughput of the Aktau port by cargo type and by year

	Cargo Type
	2002
	2003
	2004

	
	 
	 
	 
	 
	First quarter
	Annually adjusted
	 

	
	 '000 ton
	%
	 '000 ton
	%
	 '000 ton
	 '000 ton
	%

	Oil
	5,552.4
	79.9%
	6,970.7
	86.3%
	1,746.9
	6,987.6
	79.5%

	Metal
	571.2
	8.2%
	835.5
	10.3%
	275.1
	1,100.4
	12.5%

	Grain
	209.2
	3.0%
	5.4
	0.1%
	0.0
	0.0
	0.0%

	Others
	22.9
	0.3%
	22.6
	0.3%
	8.4
	33.6
	0.4%

	Ferry 
	592.6
	8.5%
	245.5
	3.0%
	165.4
	661.6
	7.5%

	Total
	6,948.3
	100%
	8,079.7
	100%
	2,196.4
	8,785.6
	100%

	 
	 
	 
	 
	 
	 
	 
	 


It is difficult to compare 2004 with the previous year because activity in the first quarter may be subject to bad weather.  Traffic grew of 16% between 2002 and 2003 what is substantially less than the average of nearly 50% since 1999. The growth was essentially due to oil that represented over 95% of the total throughput in 2000 and 2001. The oil share is now down to under 85% due to the rapid growth in metal export and in spite of a poor performance for grain.

The capacity of the Beineu – Aktau one-track railway line could become insufficient if a significant proportion of the growth in oil export is transported to the port by rail. Volumes of up to 15 million tons are presently envisaged by the oil companies. To face this eventuality those companies have commissioned an upgrading study that will consider capacity expansion in conjunction with the possible construction of a standard gauge track. Future traffic will much depend on decisions made by oil companies after having considered the relative advantages of the railway and pipeline routes.

4.8 Traffic on the TRACECA Corridor

4.8.1 Recent Trends
Traffic on the Northern Branch

Since the project does not cover Turkmenistan most of the data available only relate to the northern branch of the TRACECA corridor that is essentially on the Aktau – Baku link. In the railway statistics for Central Asia it is not possible to distinguish what is related to TRACECA corridor. The only practical way to estimate the traffic is through the statistics of the Aktau port. Even in that case it is not always possible to say whether a particular traffic is with Baku or with a port in Iran or in the Russian Federation. However it is known that most of the oil and the grain shipped from Aktau go to Baku and most of the metal to Iran. For ferry movements there is however no ambiguity. On that basis the following table should give a satisfactory picture of recent trends on the TRACECA northern branch although it is not comprehensive. 

Table 4.21  – Main traffic flows between Aktau and Baku (thousand ton)

	Cargo Type
	1999
	2000
	2001
	2002
	2003
	2004(**)
	2004(***)

	 
	
	 
	 
	 
	 
	 
	 

	Ferry 
	-
	7.7
	157.9
	592.6
	245.5
	165.4
	661.6

	Oil products (*)
	2067.0
	3386.0
	4367.0
	5552.4
	6970.7
	1746.9
	6987.6

	Grain (*)
	7.6
	14.5
	84.1
	209.2
	5.4
	0.0
	0.0

	 
	
	 
	 
	 
	 
	 
	 

	(*) Possibly including a small proportion of traffic with ports other than Baku
	 

	(**) Three first months of 2004 only
	
	
	
	
	 

	(***) Previous column figure multiplied by 4
	
	
	Source: Aktau Port

	 
	 
	 
	 
	 
	 
	 
	 


After the ferry pier had been rehabilitated in 2000 with TRACECA programme assistance ferry services between Aktau and Baku could resume. At the beginning ferries embarked only road vehicles but now they carry a large proportion of wagons. 

Traffic across the Caspian Sea along the TRACECA Corridor

Recent information on traffic along the TRACECA corridor was made available by the recently-started TRACECA Trade Facilitation and Institutional Support Project. It concerns oil flows and ferry movements. This represents a high percentage of the traffic across the corridor along the Caspian Sea. As above shown grain flows were significant in 2002 but not in recent months

Oil Flows

There are large flows of crude oil shipped from Kazakhstan and Turkmenistan across the Caspian Sea to the Apsheron Peninsula around Baku from where they are forwarded to ports of the Black Sea  either by railway to Poti and Batumi or by pipeline to Supsa. Only small volumes of refined products travel in the other direction.
Table 4.22  – Main traffic flows between Aktau and Baku (thousand ton)

	Direction
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	
	
	
	
	
	
	
	
	9 month

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 Kazakhstan - Azerbaijan
	24
	788
	1,805
	1,847
	2,531
	2,567
	2,156
	2,530
	2,151

	Turkmenistan - Azerbaijan
	437
	460
	1,403
	1,590
	1,939
	3,510
	3,770
	3,929
	2,165

	Azerbaijan - Central Asia
	123
	23
	32
	11
	12
	0
	0
	13
	4

	 
	 
	
	 
	
	 
	 
	
	 
	 

	Total
	584
	1,271
	3,240
	3,448
	4,482
	6,077
	5,926
	6,472
	4,320

	 
	 
	
	 
	
	 
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	Source: PS IGC TRACECA

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


The traffic grew more than tenfold between 1996 and 2001 but it had almost stabilised in recent years. Kazakhstan and Turkmenistan have now comparable weights. The traffic is bound to increase again soon with the opening of the oil pipeline linking Baku with Ceyhan on the Turkish Mediterranean cost.

Ferry movements

Ferry movements have their head in Baku where is based the Caspian Shipping Company that has still a monopoly for ferry operation. Volumes transported by ferry are shown below.

Table 4.23  – Freight Transportation by Ferry in the Caspian Basin (thousand ton)
	Ferry shipping lines 
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	
	
	
	
	
	
	
	
	9 month

	 
	
	 
	
	 
	
	 
	
	 
	 

	Baku-Turkmenbashi
	301
	534
	588
	424
	651
	822
	938
	1,212
	570

	Turkmenbashi- Baku
	425
	664
	697
	540
	601
	851
	1,343
	1,778
	1,004

	Baku-Aktau
	-
	-
	-
	2
	-
	66
	83
	46
	83

	Aktau-Baku
	-
	-
	-
	1
	3
	137
	509
	198
	425

	 
	
	 
	
	 
	
	 
	
	 
	 

	 Total
	726
	1,198
	1,285
	967
	1,255
	1,876
	2,873
	3,234
	2,082

	 
	
	 
	
	 
	
	 
	
	 
	 

	 
	 
	 
	 
	 
	 
	 
	Source: PS IGC TRACECA

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


After resumption of ferry operation between Aktau and Baku in 2001 movements developed fast but there was a sharp decrease in 2003 before new highs were reached in 2004. Flows on the northern branch remain however significantly lower than on the southern branch.

Fluctuations in total flows for oil and ferry are shown in the following chart:
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The graph well illustrates the impressive development of the TRACECA corridor since its launch.
4.8.2 Medium Term Forecasts for TRACECA North Branch

Presently very few of the goods crossing the Caspian Sea go all the way between Central Asia and Europe except for oil. For the time being oil is carried from Baku area to ports of the Black Sea either by pipeline or by railway. This is a major business for the core TRACECA railway line Baku – Tbilisi – Poti / Batumi. When the Baku – Ceyhan pipeline opens in the near it may be used to carry Kazakh oil from Baku to the Turkish coast of the Mediterranean Sea depriving the railways of an important part of its traffic. However no decision seems to have been taken in this respect yet. 
Anyway as oil export from Central Asia increase traffic in the other direction is bound to increase  in the form of imported goods particularly equipment for the construction of new facilities for oil or gaz processing such as for instance LPG plants. For oversized cargo the TRACECA corridor is particularly attractive. 
Grain in relatively large volume crossed the Caspian Sea in 2002 but none in early 2004. Since the nineties Azerbaijan has been importing from Kazakhstan large quantities of wheat that some years amounted to more than one million ton. This grain was traditionally transported by rail through Russia. In the late nineties Azeri importers said they were satisfied with the route and did not see any need to change. The construction of grain storage facilities at the Aktau port does not seem to have made the grain trade captive of the TRACECA route. Grain traffic may have dried up for good.

High expectation had been placed at one time by Uzbekistan on Poti as an alternative trading hub to Riga for cotton.  Part of the interest of that country for the TRACECA corridor was linked to the prospects of shipping cotton across the Caspian Sea. However the expectation did not materialise largely because of the constraints imposed by cotton buyers. Now Riga has been partly displaced as in 2003 only 30% of the Uzbek cotton was exported through Baltic ports. But the main beneficiary was Bandar-Abbas in Iran that handled 65% of the trade and not Poti that was left with only 5% representing about 20,000 ton. It is now unlikely that Poti will ever have a major role in the cotton trade.

The prospects of the TRACECA corridor in the medium term of course much depend on how much it is competitive with alternative routes. On the European side the countries that should most benefit from the TRACECA corridor are those that are at the immediate end particularly Rumania and Bulgaria. But it does not seem that shippers there have a significant advantage in using the corridor. To clarify this point an attempt was made to compare the tariff for different routes. The case was for shipments of a minimum of a thousand ton of steel from Rumania to Andijan in Uzbekistan. Three different routes were considered. Two of them started at the Constanta port. Passing by Poti would cost 86 USD/ton vs. only 81.4 via Novorossiysk. But the cheapest route is overland through Ukraine, Russia and Kazakhstan. This is in spite of the fact that it is much longer than the TRACECA route, 5072 vs. 2900 km. As a rule it is easy for the Russian railways to undercut TRACECA tariffs that are set separately by different countries.

Under those conditions traffic forecasts should be based on assumption on the future policies of countries members of TRACECA . To attract substantial additional traffic to the corridor a number of conditions should be met:

· there should be a common traffic policy;

· the tariffs should be competitive;

· there should be a way of obtaining at once the tariff for the whole route.

TRACECA is of course well aware of the problems and has taken steps in direction of their solution. 

4.8.3 Long Term Prospects for the TRACECA Corridor 
Prospects for the TRACECA route certainly depend to a large extent on the establishment of a competitive common policy. Agreements within the frame of the MLA already went a long way towards harmonising the tariffs. It could be pushed one step further if Iran and Afghanistan sign the MLA thus becoming full member of TRACECA. 
Unrestricted competition will remain from northern routes as long as the Russian Federation is not willing to sign the MLA. Russian Railways have the major advantage of being able to set the condition for transporting goods between Central Asia and European Union without consulting any other railway. Moreover their infrastructure is already amortised and they have a large economy of scale. This makes for low marginal costs and therefore the possibility of proposing low tariffs.

The construction of a standard gauge new line all the way from the Chinese border to the Caspian Sea across Kazakhstan with continuation to Iran through Turkmenistan would certainly much influence TRACECA prospects. But for now it is not clear when it will materialise and whether it will be more of a threat or more of an opportunity for TRACECA .

The Intergovernmental Commission of TRACECA has drafted a strategy for the development of the corridor during the 2005-2010 period. A preliminary approval was already obtained in October 2004 and the final adoption is expected during the next IGC annual meeting in Baku in early 2005. The strategy is based on assumptions on the development of TRACECA countries such as for instance a GDP annual growth rate of no less than 8-10%.

The volume of investments for the TACIS countries needed for the modernization and the development of transport infrastructures has been estimated to exceed 50 billion US Dollars. However investments are not seen as the only requirement for sucessful development of TRACECA. The following tasks have been identified as major components of the strategy: 
1. Inclusion of transit program into the national priorities and creation of its legal basis with the aim to implement coordinated state transit ideology. 

2. Creation and development, in close cooperation with IGC TRACECA and relevant state structures and bodies of MLA countries, single, coordinated program (action plan) for the development of transport corridor TRACECA ant its transport networks the main of which will be the trade and transport facilitation.  Together with the development and deepening of regional and interregional relations they also should serve for strategic interests and domestic needs of these countries;

3. Reduction of the tax burden on the transport infrastructure development projects being of strategic importance for the country from the point of view of tax imposing first of all of the value-added tax and customs fees; 

4. Greater allocation of financial resources from international grants and loans for the development and reconstruction of transport and communication infrastructures;

5. Adoption of reasonable measures for the protection of concerned transport companies, ship owners, ports, railways and other objects of transport infrastructure participating in transit transportation process; 

6. Implementation and improvement of modern and more flexible form of investment attraction, which is practically proved and used in many countries of the world.  With this purpose within the framework of IGC TRACECA it is necessary to create and develop:

· Modern forms of concession of the transport infrastructure objects with active participation of private investors;

· Free/special economic zones for more efficient trade and transport facilitation;

· Transport logistic centres (modules) to decrease costs of transportation by organizing transportation with optimum ways;

· TRACECA Guarantee Trust Fund to mitigate non-calculated risks for any transport investment or transportation;

· TRACECA Economic Interest Grouping which could be a legal form of implementing high cost investment and (or) transport projects;
· TRACECA Industrial Advisory Forum (Panel) bringing the industries next to the IGC TRACECA for better improvement of its tasks and take an advantage from world wide experience;

· Settlement of Disputes to solve any potential dispute between the transport players according to the requirements of a globalised market. 

7. Creation and development of basis for the freight and carrier liability, operators and stevedore companies’ insurance.  

8. Creation and elaboration of Single Transport System of TRACECA with the purpose of obtaining conditions for free movement of goods, services and labour, - for better    economic regional cooperation;

9. Development of international cooperation in the field of transit transport first with the countries which are due to their geopolitical position prefer the transit traffic through TRACECA corridor. 

10. Implementation of active and adequate public relation activity in the area of trade and transport facilitation in order to reach more transparency and overcome the existing negative image of MLA countries, like a “black whole”, concerning the safety of transit freights.   

It is difficult to quantify the impact of such measures in term of traffic.

5. Identification and review of physical, geopolitical, social and environmental issues (Activity A.3)

5.1 Issues inherited from the Soviet period

Many of the problems presently found in Central Asia are directly linked with the situation prevailing at the time of the break-up of the Soviet Union.

· The railway networks of Central Asia were designed to link the region with other parts of the Soviet Union and particularly with European Russia. As a result the north-south links are generally well developed but important east-west connections are still missing.

· The design sensibly took into consideration physical constraints but not much administrative borders. As a result travelling between two provinces of a country often requires crossing borders. For instance after independence to go from central Uzbekistan to provinces in the north-west or the south west trains had to cross Turkmenistan. The most extreme case is Kyrgyzstan where railway connection between north and south may have to cross borders seven times in three different countries.

· The low importance of administrative borders for train movements lead to installations that are not suitable for the extensive formalities required when crossing international borders. This results in lengthened border crossing times as explained in Chapter 8. The inadequacy of infrastructure design is particularly noticeable in the case of ferry crossing.

· After independence there was a very steep fall in traffic due to several reasons:

· Central planning was involving more transport movement than a market economy.

· For political reason fringe republics were strongly integrated with central regions.

· Income and production sharply fell in many parts of the former Union.

· Newly independent countries tended to keep the reduced traffic within their border. It is particularly true for Russia that stopped ferrying Transsiberian traffic through Kazakhstan where several major lines became nearly idle to the point that rails could be used on other lines.

· A consequence of the decline in revenues was the insufficiency of funds assigned to maintenance. This resulted in a degradation of permanent way and plant with a detrimental impact on train operation. A maintenance backlog has accumulated. It is still at critical levels for some lines.  

· The administrative organisation of the railways did not correspond to the willingness of the new countries to make use of their independence.

· Kazakhstan had three different railway companies covering different regions what made difficult to implement a national strategy.

· Uzbekistan found itself with a geographically shrunk and overstaffed company that was previously covering three other republics.

· The most difficult situation was found in the three other countries Kyrgyzstan, Tajikistan and Turkmenistan that had no autonomous railway structure at the time of independence and had to create it almost from scratch.

This is a very important consideration because it explains to some extend that the Central Asian republics followed different paths in restructuring their railways.

· In Soviet times the railways or the Ministry of Communications as it was called was somehow considered as a state in the state. In fact it had a large autonomy with its own health care network, its schools, its pension funds and often its own sources of supply and production units. The system could not continue unchanged after it had become impossible to send an Uzbek railway worker to a rest centre on the Black Sea or to refer an urgency in a Turkmen hospital to a Russian specialised unit. Moreover it had become impossible for railways with shrunk revenues to support a social safety net that had been conceived for other economic environment. And above all it was not in line with the principle of the market economy of focusing on what is done best.

· With independence the lack of link with neighbouring countries outside the Soviet Union became more of a hindrance to traffic development.

· The tariffs used in Soviet time followed the logic of a command economy and did not suit the need of a market economy. 

Cross-border issues have become of crucial importance now that countries of Central Asia are independent. Those issues are examined in more detail in Chapter 8.

5.2 Issues linked to the switching to market economy

Other difficulties for the railways came from the switching to a market economy.

· As already mentioned lower transport demand translated into lower revenues.

· The liberalisation in the road transport sector and the development of private ownership in the truck industry increased competition to railway.  That resulted in further decline in railway traffic and revenues

· The strong position of monopoly of the railways in part of Central Asia, particularly in Kazakhstan and Uzbekistan was not a problem in a command economy. But it had to be put under government control to take advantage of a market economy.

One way of solving the problems arising from the dislocation of the Soviet Union would have been to create some kind of union between regional railways with a sort of extra-territoriality given to rail lines. However the nationalist option prevailed and every country tried to find the solution to its problems as much as possible within its boundaries. The most costly result was the construction of a number of new lines in every country as detailed in Chapter 6. 

Tariffs

A problem that needed an urgent solution was the setting of tariffs applicable to all countries. Otherwise the transit countries could have taken exaggerated advantage of their position with possibly a very damaging decline in traffic levels. A solution was found within the CIS framework. An agreement was reached on a MTT tariffs applicable to international transport.  

The establishment of MTT tariffs can be considered as a success or a failure depending on how you look at it. To its credit it certainly did much to prevent a free for all escalation in transit tariffs after the break-up of the Soviet Union.

However it failed as a basis for settling major disputes between neighbouring countries. Kazakhstan for instance could not agree with Russia to conditions such that it would have been considered profitable to use 500 km of Russian lines rather than make detours of up to 2500 km on the Kazak network as is the case until a new line is completed. For sure the case was made more complicated by the fact that the interest of a railway company does not always coincide with the interest of the country as a whole. 

MTT-based pricing is also at the root of the conflict between Tajikistan and Uzbekistan over the transit on the Bekabod-Kanibadam Tajik line that links the Uzbek part of the Ferghana Valley with the remaining of the country. In 1999 the Uzbek had to pay some $ 50 million annually for using the line. The Tajiks take a righteous view of the situation and say they just applied the MTT tariff that has been approved by Uzbekistan. The latter says that such a tariff is not fair in such conditions and it may have a point. Containers with Ferghana Valley as destination generally are unloaded in Tashkent and make the last leg of the trip on trucks because the rail route through Tajikistan is said to be two times more expensive.

It should be noted that both the Tajik and the Uzbek railways violated the MLA. For instance a penalising coefficient of 1.4 was applied by the UTY with possibly very negative consequences for the Tajik economy.
A characteristic of the MTT is that it strongly penalizes short haul movements as compared with long haul. For instance the Uzbeks pay much more per kilometre for the 106 km transit through Tajikistan than the Tajiks pay for their nearly 1000 km through Uzbekistan. 

Actually the MTT tariffs have a number of shortcomings that have been analyzed by the Unified Policy on Transit Fees and Tariffs TRACECA project. There is an underlying difficulty caused by lack of reliable cost information on which to base analyses of alternative tariffs, especially to estimate marginal costs and how these vary with different measures of output. As a result it is not clear to what extent tariffs are excessively high or low, the extent to which cost recovery is achieved, and where cross-subsidies occur. The main problems with the present tariffs which have been identified by the TRACECA project are:

· Movement and terminal charges are combined,

· It is not service specific,

· It is function only of distance not of time – there is no extra revenue to be gained from faster transit,

· It uses a very high taper of 2,500 km and since the taper applies border-to-border rather than origin to destination it leads to charge higher transit tariffs,

· The basis for discounting is not clear.

Another negative aspect of the MTT system is that it may provide justifications to some railway companies to charge international freight tariffs much higher than domestic tariffs. This makes possible to cross-subsidy freight domestic movements and passenger traffic.

There was a big effort made under the TRACECA programme to harmonise the tariffs for those countries that are member of the Multilateral Agreement (MLA). The above mentioned project is intended to provide a system basis to cost-based tariffs.
Customer Information System

During the Soviet Union all wagons were tracked from Moscow. It is still largely the case for CIS. But there are not yet seamless links with the tracking systems of the neighbouring countries, particularly China and Iran. This makes it difficult for a customer to know where its shipment is at a particular time.

Inter-Railway Payments

All inter-railway payments must be paid in foreign currency and they are denominated in Swiss Francs. It happens that there are long delays in settling those payments. This is typically the case for passenger tickets and hire of freight wagons. Occasionally it may occur for freight transport charge. The issue was addressed by the TRACECA project Railways Inter-State Tariff and Timetable Structure but no fully satisfactory solution has been found.

Social Issues

The major social issue is linked to the fact that railway restructuring as practiced in countries such as for instance Uzbekistan led to shed large number of redundant employees sometimes in regions with already high unemployment levels. The railway company may then feel it is committed to help its former staff to find a new occupation. Even for those employees kept on the payroll the loss of advantages such as free hospitalisation or free schooling may require compensation.

Environmental Issues

Growing environmental concerns above all about air pollution give to railway transport the edge over road transport especially in densely populated areas. Electrification is particularly environment friendly if hydro power is used as it is possible in Kyrgyzstan and Tajikistan.  However in Central Asia it can never be justified on the ground of environmental considerations only.

The construction of new railway lines across mountainous ranges with huge cuts and fills and the construction of tunnels can be a hazard to the environment. It may generate or increase slope instability and also possibly harm fauna and spoil landscapes.

5.3 Issues of Recent Occurrence

Whereas some of the problems that arose immediately after the break-up of the Soviet Union have been solved at least partly other concerns have appeared.

· One is the pervading sense of insecurity that has spread in Central Asia after several waves of terrorist attacks. The strengthening of security controls brought inconvenience particularly in the case of passenger traffic.

· The lack of wagons is becoming an increasing concern that has been described as a “time bomb”. The fall in traffic level in the early nineties resulted in a large excess of rolling stock of nearly all types. As a result the railways moved to shed the surpluses. It was sometimes a way of paying debts. Now that traffic levels began rising shortage have appeared for particular types of wagons such as tanker, container platform or wagons for grain transport at the moment of the harvest. When there were surplus of rolling stock the railways were keen having their wagons working in other CIS countries bringing steady revenues. Now they are rather worried of not being able to supply the wagons needed by their regular clients. The shortage is particularly acute for tankers as oil exports increase fast. Kazakh companies have now to rent tankers from Russian companies. 

· A way of solving the wagon shortage is to encourage their purchase by private operators. There was already some success in this direction, particularly in Kazakhstan where the number of privately operated wagons is said to reach more than 20,000 units i.e. about one fourth of the total fleet, a large part of them having been transferred from the state-owned fleet. However the private companies tend naturally to choose the most profitable niches. A consequence might be that the service to small customers will deteriorate. 

6. Analysis of national railway transport plans and regional railway transport planning provisions (Activity A.4)

6.1 Overall Trends in Railway Development in Central Asia

6.1.1 Railway Development Strategies

The various railways in Central Asia may be seen as having chosen various approaches to their development. The differences are explained by various factors:

· As earlier noted the various countries found themselves in very different situation when independence came. Kazakhstan had three railway companies, a well developed infrastructure and high traffic levels. Uzbekistan was home to a railway organisation that was covering much more than the national territory. And the three other countries had to build national railways almost from scratch.

· A basic tenet of soviet ideology was that a railway network is the backbone not only of the transport system but also of regional economies. At the time of independence there were numerous blueprints for expanding the railway network. Then the new governments saw railway autonomy as inseparable from national independence.

· The various countries took different paths to integration in the world economy. Kyrgyzstan was the first to open itself to international standards and became a member of WTO. It took longer for Kazakhstan that has an economy closely linked with the Russian one. But that country has been constantly pursuing a policy of reforms to meet the need of a market economy that is reflected in the railway sector. Turkmenistan that has potentially large revenues generated by gas sale thinks that it can afford ambitious development plans for its railways managed in the traditional way. 

· The countries with the most developed railways, i.e. Kazakhstan and Uzbekistan came to realise that endless subsidies to the railways were an unsustainable drag on the whole economy. This was an incentive for the governments to consider radical restructuring. In both countries costs were inflated by redundancies inherited from the Soviet period.

In general terms two different overall strategies are been followed by Central Asian countries:

1. Consolidation on the basis of the existing long-established vertical integration. This is the path followed by Kyrgyzstan, Tajikistan and Turkmenistan at different degrees. All of those countries had to create national railway organisations after independence.

2. Radical restructuring to adjust to a market economy. This path has been adopted by Kazakhstan and Uzbekistan. It is based on the following principles:

· Railways should be separated from the state and their relations should be clearly defined by a performance agreement leaving the railways free to manage its activities according to market constraints;

· Wherever the state or regional administration imposes on the railways non-commercial obligations such as running passenger services at a loss they should compensate the railways for the negative financial consequences;

· There should be a separation of activities by line of business. Freight activities should be separated from passenger activities;

· Infrastructure and operation should be under separate units;

· Surplus staff, rolling stock and infrastructure should be eliminated as quickly as possible;

· Marketing function should be reinforced with increased responsibility in defining the railway commercial policy;

· Unprofitable business should be abandoned; 

· Privatisation of as many components as possible of the railways is the long-term goal but it should be undertaken only when the conditions are appropriate.

Far-reaching changes have already taken place in both countries that adopted the approach. Kazakhstan has been particularly bold in implementing it.

6.1.2 Network Development Policy

A general feature of railway plans in all Central Asian countries is that all five without exception have built, are building or plan to build new lines with two objectives that are often overlapping:

· Making national networks as independent as possible from neighbouring countries.

· Efficiently linking the various regions of the country. The problem is particularly acute for the Kyrgyz Republic and Tajikistan for which north and south are separated by high mountain ranges.

At regional level an objective is to better link the railway network inherited from the Soviet Union to non-CIS countries particularly China and Iran. Major breakthroughs since independence are arguably the opening of links between Kazakh and Chinese networks in 1992 and between Turkmen and Iranian networks in 1996.

All countries have ambitious plans to expand their network but some projects stands out.

· Kyrgyzstan aims at linking the south and the north through its own territory and at linking the Ferghana Valley with China through its part of the Tien-Shan Mountains. The total cost could reach US$ 3 billion. The share of the Kyrgyz Republic would be well over US 1 billion for the 268 km on its territory, a large amount for a country with total yearly government revenue of under US$ 0.4 billion.

· Kazakhstan is considering building a new line at standard gauge all the way from the Chinese border in the east up to the Caspian Sea in the west, a distance of over 3000 km. The estimated cost of US$ 3.5 billion is certainly a minimum. However such an amount is not incommensurate with annual exports of over US$ 13 billion vs. 0.6 in Kyrgyzstan.

· Just after independence Turkmenistan draw plans to expand its network from 2000 km to 6000 km in the long term. The first step already achieved was the link was Iran. The second step is to suppress dependence on the Uzbek network. This could be achieved soon with the opening of the new line linking the capital with the north east of the country. The attention would then turn to the North – South corridor with a link between Kazakhstan and Iran along the Caspian Sea, possibly at standard gauge if the Kazaks have their way.

· Uzbekistan will in turn cut further its dependence on the Turkmen network when it opens the new line under construction between Guzar and Kumkurgan to link the North of the country to Termez on the Amu-Daria River and to Afghanistan. This is a costly project as the line crosses mountainous areas. The next step would be a direct link between the capital and the Ferghana unless economic wisdom prevails and a reasonable agreement is reached between Uzbekistan and Tajikistan to use the existing line along the Syr-Daria River.

· Tajikistan is itself very dependent on the Uzbek railways. The dependence could be only marginally reduced by linking the two southern lines. This would be through a mountainous area and would involved the construction of tunnels at a cost of about US$ 300 million, a significant amount since it when compared with the present revenue of the Tajik Railways of about one tenth of that cost.

6.2 Achievements and National Railway Transport Plans in Kazakhstan

6.2.1 General Features

In Kazakhstan the responsibility for defining the railway transport policy belongs to the Ministry of Transport and Communications. The former Department of Railway Transport has recently been transformed in a Railway Transport Committee that is a juridical entity entitled to intervene in restructuring through for instance temporary ownership of assets. The main actor is the Kazakhstan Railways State JS Company called Kazakhstan Temir Zholi (KTZ) that inherited Soviet assets but whose role is progressively focused on the management of the railway infrastructure.

The Kazak railway network is by far the largest in Central Asia with 14,605 km of main line, including 4,713 km of double-track line, 3,825 km of which being electrified as of 2003. At that date KTZ had 1,848 locomotives including 567 electric locomotives. There were some 77,000 wagons and 2,100 passenger coaches. About 56% of the electric locomotives were over 20 years old, 89 % of the diesel locomotives, 70% of the wagons and 66% of the coaches.

6.2.2 Recent Achievements

Kazakhstan has been the most active in the region in promoting reform. At the time of independence it found itself with three railway companies covering different regions of the country. A major step in the reform process was to merge the three companies in a single organisation that took the form of a state joint-stock company. This was achieved in 1997. Later the company was restructured to give maximal efficiency in the functioning of the railway system in a market economy.

After having considered several possible models, vertical division, vertical integration, open access to infrastructure, Kazakhstan finally opted for radical changes to be carried out in three stages. 

The activities of the national company Kazakhstan Temir Zholy (KTZ) were divided into three groups:

· Core activities: management of infrastructure, rolling stock and operations;

· Ancillary activities: maintenance and repair of infrastructure and rolling stock;

· Social activities such as health and educational institutions.

The first stage (January 2001 - June 2002) was intended as a preparatory one for the restructuring of core activity and the introduction of competition in ancillary activity. It included also a major step in the form of divestiture of most social activities and release of non-essential property. 

The second stage – expected to be completed by 1 January 2005 has far-reaching goals. It is intended

· to separate infrastructure from operations with the long term view that various operators could have access to the infrastructure, including with their own locomotives; 

· to encourage the creation of private operators that could compete with KTZ with their own rolling stock.

What will be done in the third stage will depend on the results of the two first stages. For instance it is not clear at which pace the divested assets will be privatized. 

Reforms in Kazakhstan are based on the principle that increased competition would lead to improvement in services and reduce the need to regulate tariffs. Tariffs are divided into three parts related to infrastructure use, traction and wagon use. Only the first elements will continue to be regulated by the Anti-monopoly Committee.

Kazakhstan already went far into the reallocation of assets. KTZ is basically left with the infrastructure that it should manage and make available to operators either state-owned or private. Even for infrastructure maintenance large use will be made of out-sourcing such as for instance from the “Railwaterheatsupply” subsidiary. Over 13,000 persons belonging to 80 companies work for KTZ. 

Traction is under “Lokomotiv” that received the locomotives. Wagons are partly sold to private companies, partly transferred to KTZ subsidiaries such as JSC “Rolling Stock”. Repair and maintenance facilities are partly own by State JSC partly by already privatised workshops. A company owning wagons noted that the latter provide a better service. The main workshops are undergoing reconstruction at Chu, Atbasar, Kazaly and Kushmurun.

Major terminals were transferred to “Kedentransservice” that was created in 1999 as a fully owned subsidiary of KTZ. That company is now opening its capital to various investors and diversifying in a whole range of activities related to rail transport. In addition to the 18 terminals that it manages in 13 cities it owns containers and a fleet of about 300 refrigerated wagons. It has its own road vehicles to provide door to door service.

Containers were transferred in 1999 to “Kaztransservice” (KTS) another KTZ subsidiary that is now an open joint-stock company. Platform wagons were also allocated in 2001. Among the 8,000 containers received about 60% were 3 ton and 5 ton the remaining being made of 20-feet containers. Now KTS owns about 12,000 containers. It is by far the largest operator of containers. It also monitors the movements in Kazakhstan of containers belonging to railways members of OSZhD. KTS operates container trains on various routes: Almaty-Nakhodka (1-2 times per week), Russia-Uzbekistan (2-3 times per week), Almaty-Finland (not regular) and since April 2004 Lianyungang-Urumshi-Almaty-Uzbekistan through Dostyk.

Part of the rolling stock has already been transferred to private operators. According to MOTC data in mid 2004 over 20.000 wagons were already in the hand of private operators, part of them obtained from KTZ and part procured from other sources. This represented about a quarter of the wagon fleet. The largest wagon operator Transcom has now 7,000 wagons vs. only 1,000 two years ago. It carries coal and ore in the northern corridor. Bogatiltrans that is a subsidiary of a mining and steel conglomerate has about 5,000 wagons that are used to transport ores consumed by the owner company or bulk commodities produced by it such as coal. Eight companies are presently applying for the purchase of wagons from KTZ.

Passenger services are since 2002 under the “Passenger Transport” subsidiary. However improvement in services still depends on the support provided by KTZ that manages the infrastructure. The upgrading of the services between Almaty and Astana is the result of a joint effort. Now trains made of Talgo pendular coaches run at 140 km/h and take only 12 to 14 hours instead of the 18 hours needed by ordinary trains.

Infrastructure

New lines have been constructed. The 184 km Aksu-Degelen section was opened in December 2000 allowing a direct connection between Pavlodar and Semei. After its opening in late 2004 the 398 km Altynsarino-Khromtau line. It will shorten the transport of grain or metal section from northern oblasts to the Caspian Sea by up to 2,000 km. It will also provide a direct link between the Pavlodar refinery and the oil fields in the west.

Electrification has been proceeding apace since 1991. By 1994 the electrification of the 567 km Aris-Shu section had been completed. The south line is now electrified up to Almaty. Electrification is undertaken on the Ekibastuz – Pavlodar line.

The Dostyk-Aktogai and the transhipment facilities at the Chinese border were upgraded making use of a Japanese loan. The bottleneck is now said to be on the Chinese side.

Extensive rehabilitation has been undertaken on sub-standard lines including Astana-Kokshetau, Aktogai – Sayak – Mointi and Beineu – Mangyshlak. Major upgrading is under way in automatisation, power supply, signalling and telecommunications. For instance an optical fiber cable is being installed along the Almaty – Astana line

6.2.3 National Plans

Medium-term plans will largely be the continuation of the actions listed above. Reforms will proceed apace. Large amount of expenses are earmarked for rehabilitation of main lines, reconstruction of workshops and upgrading of equipment,

As noted above nearly 90% of the diesel locomotive fleet is over 29 years. In order to renew it Kazakhstan will import new locomotives from China. Most of them will be assembled at the Chu plant after its full modernisation. 

The third stage of reform is expected to last from 2005 to 2008. It should finalise the formation of a market-based system for railway transport. The objectives and tasks of that third stage can be described as:

· Ensure free access to the trunk lines by private traction means;

· Restructure the “Passenger Transport” company towards more autonomy;

· Start the provision of private services in passenger transport;

· Make decision on the transfer of the state shares in state JSCs, particularly “Locomotiv”, “Rolling Stock” and “Freight Transport”

· Finalise the legal and juridical base and the standards as a framework for market-based services.

Infrastructure

On what is considered as a TRACECA route linking China with Aktau port it is planned to electrify the line between Aktogai and Almaty and to increase its capacity. The construction of a second track is envisaged on the Almaty – Chu section where a centralised dispatching system if the  “Neman” type would be installed.

In the western part of the country line capacity will be increased particularly to satisfy the needs of the oil industry. This has already started with the construction of additional passing loops and the modernisation of signalling on the Aktau – Beineu – Kulsary line. The upgrading will be later extended from Kulsary to Makat and Kandagach.  

KTZ is to proceed with the construction of lines with increased impetus. Among new lines under consideration are Charskaya-Oskemen by-passing Russia in the North-East and a link between Mangyshlak station and the Bautino port along the Caspian Sea. 

But those are relatively minor undertakings compared with the initiative that has been taken of building a Transkazakhstan line at standard gauge as mentioned above. It is estimated that the Dostyk-Aktau line could be built in five years. The first step would be the construction of a standard-gauge track along the existing line. Transhipment operations would be relocated from Dostyk at the border to Aktogai that is conveniently on a main north-south line with branching to the west. Work has already started and is expected to be completed by the end of 2005. 

Further west the new line would either follow existing line such as on the Aktogai-Mointi, Kyzylzhar-Zhazkazgan and Beineu-Aktau or being built along a new alignment. From Aktau port wagons could move by ferry to the Iranian port of Bandar Turkman. But the normal route would cross Turkmenistan to link with the Iranian rail network. The possibility of an alternative route through Russia and possibly Ukraine is also envisaged.

The design speed would be of 150 km/h. Passing loops could take trains of up to 1,500 m  grossing  4500 tons in 60 wagons.

The proponents of the project take heart from the improvement under way on the Turkish railway with the construction of a rail tunnel under the Bosporus and the replacement of the Van Lake ferry by an on-shore line. 

It is understood that a feasibility study should be completed  by early 2005. There is little doubt that the line is technically feasible. But detailed studies could well show that the real cost is much above current estimates. The big question is how much of the China-Europe traffic can be diverted to the new line. There is a share of guessing in the answer. If the new line is to be financed from non-government sources the study should convince potential investors that the risk is manageable. What happens with the rail tunnel between England and France shows how it can be difficult to get out of that vicious circle: high amortization cost implies high tariff that translates in low traffic resulting in high unit cost. This is unless a government comes to the rescue, what Kazakh governments could well be in a position to afford if oil prices continues on their way up. Such a scenario could not be without its drawback however because higher energy costs would make the sea route more attractive.

6.3 Achievements and National Railway Transport Plans in Uzbekistan

6.3.1 General Features

The State Joint Stock Railway Company “Uzbekistan Temir Yullari” (UTY) was created in 1994 on the basis of the former soviet Central Asian Railways but with responsibility restricted to the national territory. As Uzbekistan has no ministry of transport the responsibility for the definition of a policy for railway transport is with the Cabinet of Minister and with the Communication and Information Technology of the Ministry of Economy.

Uzbekistan has a well-developed network covering all regions of the country. It consists of nearly 4,000 km of lines including 3,058 of main line. The size of locomotive and wagon fleet is not published. 

6.3.2 Recent Achievements

The Uzbek Railways undertook restructuring in parallel with a thrust to rehabilitate main lines with outside financial assistance from ADB. Major changes already took place. In 1997 passenger services were detached and put under a separate company. In 2000 a marketing department was created. 

A major step was made in March 2001 with a Government decree on demonopolisation and corporatisation of railway transport. It included the following measures:

· The management of UTY reports to a supervisory board including representatives of the Government as well as of users of its services;

· UTY activities are separated into:

· Natural monopoly elements (infrastructure, traction, dispatching, power supply, signalling and communications) which remain in UTY under 100% state ownership

· Potentially competitive elements (freight services, passenger services, container and refrigerated services, locomotives and wagons maintenance and repair workshops), scheduled for partial or total privatisation

· Social services for railway employees remaining after most of them have been transferred to local government authorities

· A state agency is created to regulate safety in rail transport;

· Tariff setting remains the responsibility of the Anti-Monopoly Committee.

In 2002 part of UTY activities were spun-off as joint-sock companies “Uzzheldorpass”, “Uzzheldorcontainer”, “Uzremwagon”, “Dorreftrans” and the Tashkent facility for repair of passenger coaches are 51% owned by the state with 10% of the actions belonging to the personnel and the remaining 39% earmarked for sale to foreign investors. In late 2002 UTY established. Substantial improvement were made in passenger transport with an increase in the train speed. For instance the 360 km between Tashkent and Samarkand are now covered in 3 hours 50 minutes.
Infrastructure

The goal of linking the various lines in the western part of the country without passing by Turkmen territory has already been achieved in the north with the construction of 341 km of new line linking Uchkuduk with Urgench and further with the Republic of Karakalpakstan. The last stretch constructed crosses the Amu-Darya River through a new 679 meter bridge.

In the south the connection of Samarkand and Karshi with Termez across national territory by constructing a new line Tashguzar – Boisun – Kumkurgan is progressing apace.  A section of 56.7 km has already been open to traffic. 28 km of another section of 56.3 km have already been laid out. For the construction of the new line Uzbekistan obtained a loan of USD 150.5 million from the Japanese Bank for International Cooperation, one fifth of it being already disbursed.

Two loans have also been obtained from ADB and a third one is under way. The first loan – already completed - of an amount of USD 70 m is part of a USD 126 m project for the rehabilitation of the trunk line between the Kazakh border at Keles and Samarkand. The second loan also of USD 70 m is used for the rehabilitation of the line between Samarkand and Bukhara along with a loan of USD 5 m from the OPEC Fund and a national contribution of USD 80 m. The third loan will be used for the Marakand – Karshi line.

Rolling Stock

A workshop for the repair of passenger coaches was built in cooperation with Japan. It has a capacity of 450 wagons per year. 

EBRD provided a loan of USD 40 m for the procurement of 12 electrical locomotives from a Chinese supplier. It finances the overhaul of diesel locomotives and the modernisation of workshops at “Uzzheldorremmash”.  It also gives overall support to UTY restructuring.

UTY has bilateral cooperation with a number of countries including Germany, USA and France (see details in Annex 12.1).  

6.3.3 National Plans

The UTY priorities consists of the reinforcement of telecommunications by the utilisation of fiber optical cables, the procurement of new rolling stocks (electrical locomotives and wagons) as well as the modernisation of the existing one, the construction of new lines and the creation of an unified national network, the electrification of lines, the overhaul of tracks and the production of elements of line super-structure and spare parts.

The national network is made as less dependent from other countries as possible. The northern leg of this policy has been already completed with the construction of the line linking Uchkuduk with the far-north. Now maximal use is made of this new line to reduce the transit fees paid to Kazakhstan.

The southern leg is well under way. The construction of the new Tashguzar –  Kumkurgan line mentioned above will provide direct access to Afghanistan where large groups of ethnic Uzbeks live. A new railway line linking Termez and Mazar-i-Sharif in Afghanistan is now under serious consideration with American financing. It can be seen as a segment of a railway route between Uzbekistan and the Persian Gulf that could be an alternative to the route crossing Turkmenistan.

The next large project could be the construction of a direct link between Tashkent and the Ferghana crossing a pass at an altitude of 2000 m. The project is more controversial because it has an essentially national character. If the construction of a new rail line across the Tien-Shan range makes it possible to connect China within the Ferghana Valley the resulting Trans-Asian Railway linking East Asia with Europe would logically follow the existing line along the Syr-Daria River across Tajikistan not the new line.

Those construction projects are costly and reduce the resources available to other tasks such as modernisation or rehabilitation. 
6.4 Achievements and National Railway Transport Plans in Kyrgyz Republic

6.4.1 General Features

The Kyrgyz Republic had to form their national railway company from two components from  different administrations. The northern line was part of the Almaty Railways whereas the southern lines were under the Central-Asian Railways. The State Directorate on New Railway Lines Designing and Construction “Kyrgyzjeldorstroi” was created under the Ministry of Transport and Communication to integrate the railway network of the Kyrgyz Republic with international transport corridors and to speed up decisions on organisational and financial matters arising for the planning and the construction of new trunk lines. 

The Kyrgyz railway network consists of a northern and southern sections. According to figures provided by the Kyrgyz Railways the total length was of 423.9 km including 101.2 km in the south and 262.4 km in the north between the Kazakh border and Balykshi. About 5000 persons work with the Kyrgyz Railways. It was reported that in 2001 there were 47 locomotives, 2352 wagons and 421 passenger coaches. More recent figures were not made available by the Kyrgyz Railways.
6.4.2 Recent Achievements

The Kyrgyz Railway managed to maintain the railway network in satisfactory condition although with a much reduced traffic level. As shown in Chapter 4 traffic picked up in 2003. The interruption of the passenger service between Bishkek and Jalal-Abad had become unavoidable due to high transit cost through Uzbekistan, Tajikistan and Kazakhstan and the loss of customers to the much improved Bishkek-Osh Highway. On the other hand passenger services with European Russia and Siberia thrived. 

It is reported that the Kyrgyz Railway makes a profit even although international operations have to cross-subsidise both passenger traffic and domestic freight traffic.
6.4.3 National Plans

The Kyrgyz government has very ambitious plans for developing the railway network. The goal is to link the northern and southern parts of the country across the Kyrgyz Republic with connection to China. As above mentioned the very high expenses implied are more than the Kyrgyz budget can bear. External funding is necessary. A clever scheme is to have the Chinese paying for the most expensive piece of the project, the crossing of the Ferghana range that may require up to 40 km of tunnel as part of an international link between Kashgar and the Ferghana valley. Half of the remaining stretch could be paid by the transport of coal from a mine in the centre of the country to the Chu valley where Bishkek is located in substitution of imported Kazakh coal. Assuming that the whole project could be financed and implemented the Kyrgyz Republic would be crossed by a TransAsian Railway and by what is seen as a north-south corridor.

The railway line linking the coal mine of Kara-Keche with Balykchi on the existing line would have a length of 181 km. Its construction is estimated to cost USD 127 million. The Kyrgyz Railways have already started the construction on their own funds of the 64 km long Balykchi – Kochkor section. 

The transport of substantial volumes of coal from Kara-Keche would be required to justify the electrification of the northern line that is presently under consideration at an estimated cost of USD 128 million, an amount similar to what should be spent on the construction of the new line to Kara-Keche.

In the shorter term the existing lines are in need of rehabilitation. The immediate priorities for the northern line were reported as being:

· Construction of a fibre optical telephone line for a total cost previously estimated by Italferr at 8 million USD. 1st stage would be Bishkek – Balykshi and 2nd stage Bishkek – Lugovaya.

· Rehabilitation of the existing line by replacement of sleepers, rails and ballast: 1st stage Bishkek – Tokmak (60 km) and 2nd stage Bishkek – Belovodskoe (40 km).

· Reinforcement of structures protecting the railway line against landslide, rock fall or stream river overflow on 35 km in the Boomski canyon. 
The integration of those various elements in a rehabilitation project will be examined under Module B.

6.5 Achievements and National Railway Transport Plans in Tajikistan

6.5.1 General Features

The Tajik Railways were formed in October 1994 by taking over two lines in the southern part of the country and one in the northern part from the former soviet Central Asian Railways based in Tashkent. 

The Tajik network presently consists of about 900 km of lines including 616 km of main lines, 62 km of which are double-track. It is made of three sub networks connected between them only through lines in Uzbekistan and Turkmenistan.

As of 2003 the Tajik Railways could count on 57 serviceable locomotives, 34 of them being main line diesel locomotives. Nearly half of those locomotives are over 20 years old.  The wagons fleet is of about 1760 units. There were about 300 passenger coaches.

The State Tajik Railway Company is under the Ministry of Transport but the Ministry is not expected to interfere in the current management. It sets the policy for railway transport and is the regulatory body for the sector. The relations between the Ministry and the Railway Company are defined by an agreement. 

6.5.2 Recent Achievements

Having a national organisation capable of efficiently running a network made of three different parts is in itself an achievement. Not only important functions for the Tajik railway were located in Tashkent but after independence many of the well-trained specialists left the country. When other railways had the problem of laying off staff the Tajik Railway had to recruit and train personnel. To make the work more attractive he had even to build housing and  health facilities at a time when railways in neighbouring countries were busy divesting social services.

Under those circumstances the opening of the 132km wide-gauge line Kurgan-Tiube – Kulyab in September 1998 was a remarkable achievement. The construction of the line had started in March 1991 but had to be interrupted after the break-up of the Soviet Union.

Wagons and coaches that were previously serviced and repaired in neighbouring countries now undergo a wide range of those operations in national workshops equipped with modern tools. Passenger coaches are completely renovated in a workshop near Dushanbe.

What happened to the Bekabod – Kanibadam northern line can nevertheless be seen as a negative development. When the traffic was at its peak in the nineties up to 90% was made of transit between Uzbek regions. In 1999 Tajikistan was still receiving nearly 50 million USD from Uzbekistan for transit movements a large part of which was used to buy Uzbek gas. However for several reasons but mostly because the tariff charged were too high, an increasingly high part of the traffic was diverted to Uzbek routes even where it involved transhipment from rail to road and vice-versa. This is a big loss of revenues for Tajikistan. It would certainly be desirable to reach an agreement on the use of the 106 km line on a mutually profitable basis. Time may already be running short.

6.5.3 National Plans

A high priority goal is to link the two southern lines as above mentioned. The Tajik Railways are also eying a link with Afghanistan but readily admit that there may not be enough potential traffic to justify it. 

External financing, particularly from ADB, has been sought to upgrade the 106 km northern line. A second track would be laid on the 40 km of the line that is still single track. Electrification is also envisaged on the ground that the country is rich in electricity and poor in oil. This overlooks the fact that electricity is available in the south while being in short supply in the north. Such projects with a cost of over 50 million USD were already difficult to justify when the traffic was at its peak in the nineties. They seem doom now that the Uzbek transit traffic is dwindling fast. 

Short term plans include the replacement of power supply equipment, the modernisation and extension of telecommunication and signalling systems. The estimated cost is of about 10 million USD.
7. The Interoperability concept

7.1 Premise to the relevant issue of the Interoperability

The general framework of the Interoperability as well as its different aspects is duly described in the following Paragraph 7.2 and, because of structure of the output requested by the ToRs, some other issue has been treated in separate chapters of this Report.

From the theoretical point of view this is not completely correct. As a matter of facts the choice of improving the understanding of the Report adopting the very same structure of the ToRs could lead to some misunderstandings.

Consequently, it is important to remark from the beginning that Interoperability is to be considered the dealing issue or the framework where almost all items outlined by ToRs should be collocated. This is the case of border-crossing, standards, operating procedures, dangerous good transport issues and also in some way of the multimodal transport.

As a matter of facts the definition of Interoperability is the ability of a “rail system to allow the safe and uninterrupted movement of trains which accomplish the required levels of performance for this network. This ability rests on all the regulatory, technical and operational conditions which must be met in order to satisfy the essential requirements”.

The original formulation was for being applied to the European network where despite the fall of the border such ability was not in place because differences in technical standards and operation rules. Thus today interoperability for the European railway network is a target.

A transposition tout – court of the concepts to the Russian standard area was, at the time of Soviet Union, a no-sense exercise. The harmonisation of Russian standards both for technical aspects and operation aspects was a fact and not a target and traffic flows were running unimpeded through the whole railway network.

On the contrary nowadays the target is how to maintain such compatibility taking advantage of the recent technological innovation and overcoming troubles generated by the obsolescence of existing devices.

As a matter of facts, the railway network in Central Asia has an historical relevance since the Czars age.

During the Soviet Union period, the railway network has been playing a fundamental role for the centralized economic system allowing an efficient circulation of passenger and mainly freight. During that period the railway system has been acting as vital backbone: an efficient system that was even able to support the specialization of specific production centers in Central Asia (i.e. for cotton, for wheat, etc) allowing the spreading of such products in the rest of the Soviet Union and vice-versa allowing what was generated by other areas to be efficiently distributed within Central Asian countries.

Because of that, services and network were naturally subjugated to the economic structure and so inward oriented. It is clear also that an overall geopolitical strategy, which over passes the economic sector, has governed decisions but for sure transit, as well as international trade of the area, was not the main concern, so the international rail connections have been left historically under-developed by the Soviet Union (Druzhba was open to traffic on ’92 and Serakhs on ’96, thus both after the collapse). Additionally to that, the orography of the area is sometime challenging and so the need of huge investments has further impaired the already weak perspectives of further development of such kind of rail connections.

The collapse of the Soviet Union has brought relevant facts into the picture:

· a process of transition toward a market economy has started in the whole former Soviet Union area with different results according to the different countries;

· what before could be classified “natural” pattern of the export has been deeply modified by the new market rules as well as what was the “natural” import pattern;

· trade with historical partners is subject to international trade mechanisms including new trade agreements of such partners with third parties;

· changes in the economic system requires huge investments and time.

In other words, this explains redirection of the import/export flows toward different markets and a fall of the regional trade by comparison with that of Soviet era.

This has been intimately modifying the nature and the structure of the transport demand, but additionally to that, the rail transport sector (as well as the general transport sector) had to face other facts:

· several border crossing have been introduced which has sensibly modified the performance of the rail services;

· rail operation centers were located only in some countries;

· maintenance centers, workshops, depots were not equally distributed among countries;

· rolling stock was in surplus in some country while it was strongly needed in other countries;

· highest levels of inter-operability were in place, while the need of continue upgrading is to bring different standards in the area;

· the different peripheral offices of the railways were not organized for managing all the activities, so institutional reorganization couldn’t be postponed.

A synergy of all the above facts has generated a dramatic fall of the rail traffic from that before 1991 (collapse of the former Soviet Union).

The below diagrams show the situation in terms of ton-km and passenger-km in the four countries. The diagrams are reporting index numbers (1.00 is for the year 1991) in order to compare just trends. As a matter of facts the order of magnitude is completely different from country to country. The lack of available information for years 1992, 1993 and 1994 and then 1996 and 1997 has been covered using a linear interpolation as clearly understandable from the diagrams.
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Freight rail traffic has been decreasing generally up one fifth of that of 1991. Kazakhstan seems to be the only country for which some serious recovering is on going.
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Also passenger traffic has decreased notably in respect to that of 1991. This is especially true for Tajikistan (around one tenth) while Kazakhstan in 1999 has reached half of the original traffic and has improved in the following years.

The general indications are also reflected in more detailed traffic analysis included in Chapter 4 of this report.

Because of the above the conclusion is that the transport system is to play a fundamental role for the Central Asia trade in order not to hamper the economic development. Additionally to that, study area countries had historically taken the advantage of the position between two big traffic demand generators/attractors like China and Europe.

Thus restoring the previous level of performance of the system is certainly needed including a number of interventions on the railway network.

Taking into consideration both actual traffic and link capacity, it is clear that generally saturation ratio is not a critical issue. The system has been for years operated under a notably bigger traffic and it has been sized accordingly.

The system, because of the fall of the traffic, is to be considered today oversized and it is so far from saturation that traffic and its growth is not a critical issue. In other words, if we were able, in a pure theoretical manner, to crystallize the rail system as it is today, we could wait for years before having serious problems of saturation just because of the envisaged traffic growth.

Unfortunately, some of the sub-systems of the overall rail system are, more then others, deeply affected by obsolescence and the line capacity is very much dependant on the efficiency of such sub-systems (i.e. signalling, telecommunications, safety installations, etc.) other then on line structure (i.e. number of tracks, distance between stations, etc.).

What is happening, not always but generally, in Central Asia is that in several cases equipment is beyond the technical life and the trend is to have more and more trouble from the line equipment. In this condition the capacity is to be decreasing and safety conditions have to relay mainly on man ability; consequently a lower level of safety has to be expected.

Unless those sub-systems will be updated, it is envisaged that number of failures will be growing in exponential progressive way since such number is generated by the combination of the various component failures in an interconnected system (i.e. a system made by several components for allowing signalling along the line and in the station, which is connected with the telecommunication system and both are subject to the power supply system).

Sub-systems maintenance costs will be increasing; additional time is to be detracted to the train operation for such maintenance activities; and this all together will be implying a reduction of commercial speed.

This means that the progression will be reducing progressively the capacity and so it will be increasing the traffic-capacity ratio. Additionally to that the reduction of performances will be mortifying (not to say annulling) the competitiveness of the rail system.

Railways lines need to be rehabilitated accordingly and the introduction of new technologies is to be considered. Measures of improvement should be gradually introduced according to the real needs, thus following the natural trend of the traffic demand. Consequently the technological equipment should be upgradeable in a modular way thus assuring the possibility of successive improvement.

Old Russian standards and related equipment still operating were absolutely adequate, but nowadays other factors should be considered:

· technology has been moving on very fast and other technical solutions have taken place;

· production is changing accordingly, although some devices are still produced, the trend is to move the production toward new technologies;

· in a valuable number of cases spare parts for several equipment operating in the Central Asia countries are not more available, consequently shortage of them is a big risk to be envisaged for the future necessities;

· the transport market is to be a world integrated-one, and interoperability together with inter-modality is becoming a key issue.

As matter of facts, inter-operability requires accuracy in the definition of standards and the Central Asia countries are to be operating in a complex situation where different levels of interaction should be guaranteed and so standards should be studied accordingly.

The Figure 7.1 makes more explicit the problem of the interaction of Central Asian countries with the rest of the world so also the related implications for the railways standards can be easily raised.

Interaction of the study area countries with several other countries makes necessary an analysis by different levels of priority. Group of countries have been associated in order to compare homogenous standards:

· Group 1 is formed by Central Asia countries, as a matter of facts those countries adopt Russian standards;

· Group 2 is formed by country adopting Russian standards other then those of Group 1;

· Group 3 is formed by countries which are going to adopt common European standards;

· Group 4 is formed by other countries adopting different standards; for the purpose of this analysis the most relevant is China with its standards.
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Figure 7.1–Interaction between groups of rail network adopting different standards


A thorough investigation of the subject demonstrates that the Central Asia countries situation is extremely complex due to the interaction with different group of countries and so of standards. Guaranteeing inter-operability is a challenge in this situation and levels of priority are certainly needed. Consequently the following considerations can be easily raised up while dealing with the interoperability issues.

1. Central Asia Countries can be considered as a whole or a “system” which has the prior need to develop in an interoperable direction towards the accomplishment of a railway standard compliance;

2. The “system” central Asia, in a second but not less important stage, will have not to lose the competitive advantage to have a perfect existing interoperable and compatible network with the neighbouring Russia.

3. The TRACECA corridor enforces the need to define a widespread collaboration among different Central Asia countries on the base of standards harmonization and integration with European standards, in order to guarantee a compatibility with the ongoing European technologies, with institutional and legal aspects and to allow and guarantee an efficient railway integration with Europe railway corridors itself.

4. In the optic of improving, in a broad sense, the exchange possibilities among neighbouring Countries, an important role can be assigned to China as well, being surrounding the “system” Central Asia and representing an important and strategic economic pole. China railway system standards are not always in line with those of Central Asia Countries and Europe, but a future effort of reducing those constraints and differences can be afforded and foreseen for a middle term future. The best way is to study possible measures in order to facilitate the interface between systems and in the meanwhile to enhance co-operation with China and to push the trend towards the standards harmonization and above all, operational and procedural compatibility.

All the above implies that new implementation as well as rehabilitation of existing lines must follow a general framework where changes in the existing standards have to be carefully examined and integrated into the concept of the rail “system”.

The rail service provision works on the basis of a systemic approach (see the following Paragraph 7.2) where changes in a single part could imply consequences in whole system.

When the system is deemed to overpass the national border because of the concept of “inter-operability”, a solution for a single part cannot be left to a single countries but it should be agreed among commercial partners.

The local situation had the big advantage of a complete interoperability. This brings to the first recommendation:

Actions should be undertaken in order to maintain the existing situation for the infrastructure.

The related existing standards should be maintained as much as possible with the only exception of the technological part of the railway system where new standards should be carefully examined and agreed between concerned parties.

In this respect the possibility to have a committee of Central Asian railway experts should be certainly examined.

In the wider perspective of an enlarged railway network, interoperable by the central Asia Countries, by Russia and Europe in a medium term future, the characteristics of rolling stock must be such to allow it to travel in any line on which it is expected to operate.

Train shall be able to run in the Central Asia railway network and provide seamless travel for passengers and/or freight. In this respect they should comply with the interoperability issues and namely respect the basic parameters, the interfaces with other subsystems and the specified performances.

As far as technical compatibility is concerned, many are the interfaces of the rolling stock subsystem with other subsystems. The implementation of new rolling stock has necessarily to comply with the requirements of a full compatibility between rolling stock and fixed installations, including energy and control-command.

For this reason if Central Asia countries, in the optic of rehabilitation of their railway networks, will have to renew or upgrade some of the most obsolete rolling stock, it is strongly suggested to define a common policy of purchasing it maintaining common technical specifications, in order not to create unwished situations of high incompatibility among Countries which could generate costly bottlenecks, while the railway system, as a whole, is going towards a direction of full interoperability.

Important commercial relations are in place between partners belonging to different Groups among those above mentioned (i.e. Europe and Central Asia or Europe and China). In this case the full interoperability is not in place. This brings to the second recommendation:

Although it is clear that for the time being partners belonging to different Groups cannot reach a full inter-operability among their railway systems, actions should be undertaken in order to improve the related level.

Those actions are needed in order to improve the competitiveness of:

· corridors crossing the study in respect to others corridors (i.e. maritime corridors, trans-Siberian corridor);

· rail system in respect to other transport modes.

7.2 The Interoperability

7.2.1 The interoperability in Europe

From a general point of view, the implementation of the interoperability covering as many as possible national railway systems brings great advantages, increasing the commercial speed of trains and consequently the system capacity and the competitiveness with other transport systems, improving services offered, reducing costs, opening the market to new providers of materials and services for railways.

The first official decision about the interoperability of the railway systems at the level of the European Union Institutions was in the middle 90’s and was generated by the consideration that the operation of high speed trains, recent and astonishing product of the more advanced technology, was suffering for intolerable constraints in spite of the progressive abolition of borders.

The origin of the problems had to be found in the independent development of technologies, often in competition, in several different countries, which in the mean time seemed incapable to propose solutions by themselves.

It took a long process, ended only recently, to have at disposal a complete framework of rules and technical specifications that is the essential condition to implement the plain interoperability for the high speed trains. Nevertheless the full implementation is a target that will take some years more.

In the same years studies about the interoperability of the trans-European conventional rail systems were going on and up till now are not concluded.

Information about these last studies and knowledge about the European experiences in this field could be of some advantage for this project, in spite of the substantial different situations in which the railways of Central Asia are.

The Directive 2001/16/EC of European Parliament adopted the following definition of “trans-European conventional rail system”, “interoperability” and “subsystem”:

“trans-European conventional rail system means the structure, ........, composed of lines and fixed installations, of the trans-European transport network, built or upgraded for conventional rail transport and combined rail transport, plus the rolling stock designed to travel on that infrastructure”

“Interoperability means the ability of a trans-European conventional rail system to allow the safe and uninterrupted movement of trains which accomplish the required levels of performance for this network. This ability rests on all the regulatory, technical and operational conditions which must be met in order to satisfy the essential requirements”

“subsystem means the result of the division of the trans-European conventional rail system,.............. This subsystems, for which essential requirements must be laid down, are structural and functional”

The same Directive breaks down a conventional rail system in the following subsystems:

structural area:

· infrastructure

· energy

· control / command and signalling

· traffic operation and management

· rolling stock

operational area:

· maintenance

· telematics applications for passenger and freight services

Each subsystem has to be covered by one or several Technical Specifications for Interoperability (TSIs) in order to meet the essential requirements and ensure the interoperability on the overall system.

A “joint representative body”, responsible for drawing up TSIs, was appointed, formed by representatives of the infrastructures managers (responsible for establishing and maintaining railway infrastructure, as well as for operating the control and safety systems), railways companies and rail industry, that was called European Association for Railway Interoperability (AEIF).

Recently (April 2004) the responsibility of drawing up TSIs was taken by European Railway Agency.

Every national subsystem shall comply with the above mentioned TSIs and “notified bodies” are responsible for assessing their conformity for interoperability

On April 29th, 2004 the Council Decisions 2004/446/EC and 2004/447/EC approved 4 TSIs containing the basic parameters of “Noise from rolling stock”, “Freight Wagons”, “Telematic Applications for Freight” and the main characteristics of “Class A system (ERTMS – European Railways Train Management System) of the control-command and signalling subsystem”.

The Member States shall insure that registers of infrastructure and of rolling stocks are published and updated annually.

A copy of these registers shall be sent to the Member States concerned and to the Agency and shall made available by interested parties, including at least the professional actors from the sectors.

The above described formation of the framework of rules and technical specifications for the interoperability implementation on conventional rail systems is going on slowly. 

The difficulties of this matter that involved so many countries and so many technical, political and economic aspects are evident.
7.2.2 European Agreement on Main International Railway Lines (AGC) and European Agreement on Important International Combined Transport Lines and Related Installations (AGTC)

These two agreements are the result of the work of the Inland Transport Committee of the Economic Commission for Europe of United Nations. The agreements were signed by the interested European countries on May 31st, 1985, and on February 1st, 1991.

AGC contains a list of main international railway lines that meet (or will meet after upgrading interventions that countries undertake to do) the infrastructure parameters listed in the document as well as the infrastructure parameters to be respected for new lines.

AGTC is similar to the first agreement, but referred to a system particularly conceived for multimodal transport. 

In the following tables the infrastructure parameters indicated in both agreements are shown and could be compared.

	AGC

	INFRASTRUCTURE PARAMETERS FOR MAIN INTERNATIONAL RAILWAY LINES

	
	
	
	Existing lines (1)
	New lines (2)
	New lines (3)

	1
	Number of tracks
	
	-
	2
	2

	2
	Vehicle loading gauge
	
	UIC B
	UIC C1
	UIC C1

	3
	Minimum distance between track centers
	
	4.0 m
	4.2 m
	4.2 m

	4
	Nominal minimum speed
	
	160 km/h
	300 km/h
	250 km/h

	5
	Authorized mass per axle:
	
	
	
	

	
	Locomotives
	(<= 200km/h)
	22.5 t
	-
	22.5 t

	
	Railcars and rail motor sets
	(>=300km/h)
	17.0 t
	17.0 t
	17.0 t

	
	Carriages
	
	16.0 t
	-
	16.0 t

	
	Carriages Wagons
	<=100km/h
	20.0 t
	-
	22.5 t 

	
	
	<=120km/h
	20.0 t
	-
	20.0 t

	
	
	<=140km/h
	18.0 t
	-
	18.0 t

	6
	Authorized mass per linear meter
	
	8.0 t
	-
	8.0 t

	7
	Test train
	
	UIC71
	-
	UIC71

	8
	Maximum gradient
	
	-
	35 mm/m
	12,5 mm/m

	9
	Minimum platform length in principal stations
	
	400 m
	400 m
	400 m

	10
	Minimum useful siding length
	
	750 m
	-
	750 m

	11
	Level crossings
	
	none
	none
	none

	(1) Existing lines which meet the infrastructure requirements and lines to be improved or reconstructed

	(2) New lines for passenger traffic only

	(3) New lines for passenger and goods traffic


	AGTC

	INFRASTRUCTURE PARAMETERS FOR THE NETWORK OF IMPORTANT INTERNATIONAL COMBINED TRANSPORT LINES

	
	
	
	A
	B

	
	
	
	Existing lines which meet the infrastructure requirements and lines to be improved or reconstructed
	New lines

	
	
	
	At present
	Target Value
	

	1
	Number of tracks
	
	not specified
	not specified
	2

	2
	Vehicle loading gauge
	
	
	UIC B
	UIC C

	3
	Minimum distance between track centers
	
	
	4,2 m
	4,2 m

	4
	Nominal minimum speed
	
	100 km/h
	120 km/h
	120 km/h

	5
	Authorized mass per axle:
	
	
	
	

	
	Wagons
	<=100km/h
	20.0 t
	22.5 t
	22.5 t 

	
	
	<=120km/h
	20.0 t
	20.0 t
	20.0 t

	6
	Maximum gradient
	
	(not specified)
	(not specified)
	(not specified)

	7
	Minimum useful siding length
	
	600 m
	750 m
	750 m


Some consideration and comparison with Central Asia system regarding the parameters mentioned in the above table could be of some interest.

· Lines with two tracks are envisaged to provide high capacity and to allow for precise timing of operation;

· A comparison between European standard loading gauge (B+ is an intermediate gauge between B and C) and the Russian standard “Common Network” loading gauge, outlining the upper parts of them from the Russian standard level of flat wagon floor, is shown in Figure 7.2. It is easy to verify that the Russian standard gauge is wider than the European ones, with the exception of gauge C, prescribed for the lines recently built or to be built;

· Nominal distance between track centers of Russian standard is 4.10 m; taking account of the different track gauge, it is equivalent to the value in the second column A;

· Wagons comply with the parameters 5, column B;

· In Central Asia system the minimum useful siding length is 750 m for at least one secondary track.

From this comparison we can deduce that the Central Asia railway system is in very favourable infrastructural conditions to develop combined transport.

Figure 7.2 – European and Russian Gabarit Comparison
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7.2.3 Interoperability in Central Asia railway systems

The European railway systems had to face huge problems for improving interoperability. This is due to the fact that technologies have been developed in different countries in many advanced sectors in a very short time, without any or insufficient harmonization.

On the other hand, the expansion of the European Union and the progressive abolition of borders has highlighted the irrational organization of the trans-European train operation and the constraints that were imposed to the implementation of an effective interoperability.

On the contrary, the railway national systems in Central Asia were built following strictly the standards indicated by the central offices of Ministry of Railways in Moscow and consequently have not technical problems of interoperability on all the extension of the former Soviet Union network. 

After the dissolution of the Soviet Union in 1991, this link between the independent states of Central Asia and Russian technical offices in Moscow was maintained, but the new political asset imposed borders that are the new constraints for implementing interoperability in Central Asia and adjacent Russian networks. Moreover the alignments of most of the lines running near the actual borders were not originally planned with those implications and they are criss-crossing several time borders without any apparent logical reason. This happens along the Ferghana Valley corridor and along the borders between Turkmenistan/Uzbekistan and Kazakhstan/Uzbekistan. 

Border crossing procedure is one of the key issue for the interoperability. Chapter 8 is to deal with related problems and recommendations to reduce their impact. It is clear that several of those aspects are intimately connected with the interoperability.

Moreover the Central Asia railway system, which for the time being is fully covered by the Russian standardization, will be subject in the next years to the effects of wear and obsolescence: renewal and upgrading of part of the system are to be faced from now, taking in due consideration all the possibilities offered by new technologies as well as the prevailing interest of maintaining a plain interoperability.

7.2.4 General consideration on Interoperability and Standards

The standardization of railway systems extended to every elementary constituents allows the safe and uninterrupted movement of trains on them, that is a complete interoperability from the technical point of view. Furthermore standardization of materials generally allows reduction of expenses for supplying and storing spare parts as well as for the maintenance. Standardization of plants allows savings in maintenance and instruction of personnel.

Target of railway undertakings should be to optimise the extension of standardization of systems interested in the interoperability.

It has to be remarked that in some situations the fast evolution of new technologies together with the obsolescence of existing devices has brought into the picture the need of abandoning the existing standards.

Example of components that are to be revised to improve the interoperability of the system are strongly related to those new technological aspects as well as in modifying redundant rules (i.e. Border Crossing), and procedures to guarantee higher safety levels (i.e. Transport of Dangerous Goods and Oil Products).

7.2.5 Standards harmonization: Subsystems of the Railway System

The analysis will be carried out using the definitions and break down in sub systems and interoperability components adopted by European Union (see also the Figure 7.3).

A Railway System considered as a whole, can be easily divided in seven main subsystems listed hereafter. This desegregation helps in focusing the analysis on certain aspects which are to be considered leading in the frame of standard harmonization.

It is well known that all the components of a functioning system are related among each other and that any change on any of them might generate instability or incompatibility.

In a process of rehabilitation of a railway system, the strict interactions among subsystems shall be taken into a serious consideration.

Railway Subsystems:

1. infrastructure

2. energy

3. control and command and signalling

4. traffic operation and management

5. rolling stock

6. maintenance

7. telematic applications for passengers and freight services

It remains understood that the quality of rail services in Central Asia as well as in Europe, depends on a good compatibility between the subsystems characteristics.

Therefore performance levels, safety, quality of service and cost depend mainly upon the compatibility of the infrastructure, of rolling stock, energy, control and command, signalling, traffic operation and management, maintenance and telematics applications for passengers and freight services.

Each subsystem, which can subdivided into components and sub-components, must comply with some Essential Requirements in order to apply to certain standards.

These essential requirements should be harmonized throughout the Central Asia countries in order to guarantee a common base of approaching the interoperability issues.

Figure 7.3 – Break down of the Railway System according to the European Directive on [image: image47.png]4
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Interoperability

The main essential requirements can be summarized as follows:

· Safety

· Reliability and availability

· Environmental protection

· Technical compatibility

However not all of the above mentioned essential requirements are to be considered necessary for each subsystem in order to assure the expected results in the optic of the interoperability issues accomplishment.

7.2.6 Subsystems and Components

In this chapter each subsystem will be briefly described and the components which mainly each subsystem consists of, will be listed.

Infrastructure

The Infrastructure subsystem can be divided into the following main components:

· Lines intended for passengers services

· Lines intended for mixed traffic (passengers and freight)

· Lines specially designed or upgraded for freight services

· Passengers hubs

· Freight hubs, including intermodal terminals

· Lines connecting the above mentioned elements.

Energy

With the voice Energy we consider the subsystem composed by two components, which are the electrification system (overhead electric lines) and the power supplies.

Control and command and signalling

This subsystem comprehends all the equipment necessary to ensure safety and to command and control movements of trains authorised to travel on the network. The three main components which we can refer to, are the Interlocking systems, the block devices and the centralized traffic control. 

The above mentioned components have been fully analyzed in Paragraph 10.1, as they represent an important and fundamental aspect of the railway system of Central Asia countries, in the optic of assuring a perfect compatibility among the railway systems.

Traffic operation and management

This subsystem takes into consideration the procedures and related equipment enabling a coherent operation, both during normal and degraded situation in particular train driving, traffic planning and management.

The aspect of the operational subsystem relevant to the interoperability issues of the Central Asia railway network, deals with procedures, documentation, personnel qualification, communication and system monitoring.

The components which the subsystem can be divided in, are:

1. the multimodal traffic

2. the freight traffic

3. passenger traffic

The multimodal traffic, in the framework of the interoperability issues, deals with two important aspects:

· Movements in terminals 

· border-crossing issues

The freight traffic presents three different fields which need a special attention to the interoperability requirements:

· Marshalling operation,

· border crossing 

· dangerous good transport

The passenger traffic, in the interoperability perspective presents just one bottleneck that is represented by the border-crossing operations.

As it will be clarified in the Chapter 8 and Paragraph 10.3, the border crossing operations and the dangerous good transport are two major subject which deserve a deep analysis being two bottlenecks toward the accomplishment of the full interoperability issues.

Rolling Stock 

The rolling stock subsystem can be divided in the following main items:

· Passengers trainsets

· traction units

· Passenger carriages

· Freight wagons

· Mobile railway infrastructure construction and maintenance equipment

Each of the above general components can be intended either for national either for international traffic demand.

Maintenance

This subsystem comprehends all the procedures, associated equipment, logistic centers for maintenance work for accomplishment of the corrective and preventive mandatory maintenance operations to ensure the interoperability of the rail system and guarantee the performance required.

The components which the maintenance is addressed to, are mainly the following:

· Infrastructure

· Energy plants

· Rolling stock

· Signalling

Telematics applications

This subsystem deals with applications for passenger services, including systems providing passengers with information before and during the journey, reservation and payment systems, luggage management and management of connection between trains and with other modes of transport.

Applications for freight services, including information systems (real time monitoring of freight and trains), marshalling and allocation systems, reservations, payment and invoicing systems, management of connections with other modes of transport and production of electronic accompanying documents.

The main components which represent this subsystem are the following:

· Telecommunications

· Data transmission

· Passenger services

· Freight services

It can be asserted that mainly four components can be considered of a priority importance the restoring of which can produce unquestionable benefits in the direction of interoperability full achievement. These components which are border crossing, multimodal, telecommunication, safety installations, will be fully analyzed in the following chapters. Railway Telecommunications aspects have been developed in the Paragraph 10.2.

7.2.7 Essential requirements for each subsystem

As before mentioned each railway subsystem must comply with some essential requirements which assure a common base of preserving the railway system under the intended fundamental conditions.

Infrastructure

The essential requirements this subsystem should comply with, is the Safety one.

It’s extremely important to take appropriate joint steps by the Beneficiaries in order to prevent dangers to personnel or to passengers, to limit any human safety hazard by preventing access or intrusions into installations, by establishing appropriate provisions which take into account the safety conditions in very long tunnels.

The design, the construction or assembly, maintenance or monitoring of safety-critical infrastructural components should be such as to guarantee safety levels shared among the Central Asia Countries.

Energy 

This subsystem should comply with the essential requirements of Safety, Environmental Protection and Technical Compatibility.

It has to be underlined that operation on the energy-supply systems must not be prejudicial to the safety either of rolling stock either of persons (users, operating staff, trackside workers and third parties).

Furthermore, the functioning of the electrical or diesel supply systems must not interfere with the environment beyond the specific limits.

As far as concerns the technical compatibility, the energy-supply systems must enable trains to achieve the specified performance levels and must be compatible with the rolling stock itself. If compliance with these characteristics might prove difficulties on certain sections of the Central Asia railway network, temporary solutions which ensure compatibility in the future, may be implemented.

Control and Command and Signalling

This subsystem should comply with the essential requirements of Safety and Technical Compatibility.

The control - command and signalling installations, together with the procedures used in the Central Asia countries, must enable trains to travel with a level of safety which corresponds to objective set for the network. This objective should be common and shared, as control-command and signalling systems should continue to provide for safe passage of trains in the railway system considered as a whole.

The technical compatibility has to be guaranteed among new infrastructure, new rolling stock and the control-command and signalling systems.

Rolling Stock

The main concern for rolling stock is represented by the priority to assure Safety, Reliability and Availability and Technical Compatibility.

The proper design, the operation, the maintenance of equipment must enable rolling stock to continue its mission in the railway system even in specific degraded situation, assuring reliability, availability and appropriate technical performances in order not to endanger safety of passengers.

Furthermore the technical characteristics of rolling stock must be such as to allow it to travel on any line on which it is expected to operate.

Maintenance

The technical installations and the procedures used must ensure the safe operation of the subsystems and not constitute a danger to health and safety.

Furthermore the procedures used in maintenance should not exceed the permissible levels of nuisance with regards to the surrounding environment.

The maintenance installation for rolling stock as well as for infrastructure must be such as to enable safety, and guarantee the preservation of the achieved standards among Central Asia Countries.

Operation and traffic management

Operation rules, qualification of the personnel, must be such as to ensure safe operation, taking into account the different requirements for border-crossing and national services.

An important issue to be standardised which represents an essential requirement to be fulfilled is the management of the maintenance operations, the training and the qualification of the personnel in charge, in order to assure an high level of safety trough out the Central Asia railway network.

It is strategic, in an interoperability perspective, to assure the same high safety and quality level to railway operation. 

Telematic applications

The essential requirement for telematic applications is to guarantee an high standard quality of services in particularly in terms of technical compatibility.

For what above mentioned, the databases, software and data communication protocols are developed in a manner allowing maximum data interchange between different applications and operators. The methods of use, management, updating and maintenance of these databases, software and data communication protocols must guarantee the efficiency, the reliability and availability of these systems and the quality of the services.

7.3 Improving Interoperability in Central Asia

The objective of this chapter is to analyse the need of facilitating an improvement, consolidation and harmonization of the standards relevant to the railway systems for the Central Asia Republics, during the process of upgrading the existing facilities, as well as the investment in new technologies, taking into account the importance of the interoperability issue.

The first point to be remarked is that all the beneficiaries states serve as transit countries for each other. Thus the railways system is to be considered as a whole. If the flow through it will be unimpeded by any technical, procedural or political incompatibility and if the interoperability issues will be accomplished, the whole region will gather a very strategic importance. Since the economic growth of the Central Asian Republics depends largely on developing new trading relations within the region and new trading partners and transport links to markets in industrialized countries, a special attention should be paid to transport sector. 

The question of outstanding importance refers to the general domain of a widespread collaboration among different Central Asia countries on the base of standards harmonisations and integration with European standards, in order to guarantee a compatibility with the ongoing technologies, with institutional and legal aspects.

It is therefore extremely important to widen the viewpoint of the beneficiary railway professional staff of each Country to better plan, in an interoperable way, the progressive modernisation of their systems, hence stimulating the investment by IFIs.

Thus one of the major concerns in promoting the rehabilitation of the Central Asian railways systems is to guarantee a widespread and international compatibility which can assure an interoperable railway system based on harmonized and shared standards. It remains understood that the same degree of compatibility should be ensured for operating procedures, protocols and management practice.

It is strongly recommended to continue and renew the technical co-operation among the Central Asian Railways because of the possible synergies able to reduce costs from more sides (i.e. Uzbekistan-Tajikistan, Kyrgyzstan-Kazakhstan, etc.). As a matter of facts, the collapse of the former Soviet Union has split a big railways network conceived as a whole into small networks with an high level of obsolescence which generates weaknesses and bottlenecks. Consequently lines are crossing many times the same border, parts of the same transport corridor are in different countries and to have connection among lines of the some country is necessary to cross the border. In this condition the only way to manage the situation is enhance co-operation with neighbours and to push the trend towards the standards harmonization.

A rehabilitation process, if carried out in a separated way, could lead to the enforcement of different standards which will deepen the differences between the countries, will lead to no-interoperable systems and will not facilitate a successful wished development.

As previously explained standards harmonisation is not needed for all aspects, since it used to be in place from a very long time, but because of:

· the obsolescence of some equipment which has brought into the picture the need of a fast substitution in order to avoid the collapse; this substitution needs guidance in order to guarantee appropriate competitive performances;

· the introduction of borders which implies additional procedures, those procedures should be optimised for the benefits of the countries involved;

· the dangerous good procedures are proved not be efficient and mainly not to ensure a proper level of safety; an analysis of the weakness of such procedures is certainly needed and recommendations should be adopted.

As far as the multimodal traffic is concerned, the rail system usually plays a major role in the combined transport but it is only a part of the whole transport chain, thus there are several issues in common with other modes as for instance access/egress to rail system (presumably by road) or the transhipment to maritime mode (i.e. Aktau; Turkmenbashi, Baku, Poti, etc.).

In this case standards and operational procedures to be adopted have to comply with interoperability rules taking into considerations the interfacing with other modes. This is fundamental along the TRACECA corridors which efficiency is founded on a multimodal system.

Taking into consideration the break down of the Railway System into Subsystem, Components and Sub-Components (see Figure 7.2 for details), the issues to be investigated according to the ToRs can be collocated as follow:

	Subsystem
	Component
	Issue

	Traffic Operation and Management (
	Passenger Transport (
Freight Transport (
Multimodal transport (
	Border Crossing

	Traffic Operation and Management (
	Movement in Terminals (
Border Crossing (
	Multimodal transport

	Infrastructure (
	Intermodal Terminals (
	

	Control and Command (
	Interlocking (
Block devices (
Centralised traffic control (
	Standards

	Telematics applications (
	Telecommunication (
	

	Traffic operation and Management (
	Freight Transport (
	Dangerous good transport


From the above table and from the structure of the Railway System described in the Chapter 7.2, a very important fact has to be remarked: no one of the aspects outlined by the ToRs is completely independent.

A Railway System has many components closely linked each other and it has to be studied as a whole.

An other important fact to be remarked is that the above table is outlining only the most important relations for the purpose of this project. Of course the system is so interlaced that other interactions among components are certainly important but they are less urgent in respect to the actual need of rehabilitation.

For instance as far as standards are concerned, homogeneity is strongly needed for all the Subsystems and Components and not only those mentioned in the table.

But, in general terms, existing standards are adequate and the target is to maintain them as much as possible. Changes in the standards are convenient only for those components interested by a fast evolution of the technology. In those few cases special attention should be paid not to introduce limitation to interoperability.

Thus after a general overview of all aspects, only those having a big relevance in the immediate future have been further investigated. The result has been presented within the chapter of pertinence:

· Border crossing issues – Chapter 8;

· Multimodal transport – Chapter 9;

· Standards and Dangerous goods transport – Chapter 10.

8. Investigation of border-crossing issues – Recommendations for improvement at borders (Activity A.6)

8.1 Short overview of existing TRACECA projects and some comments on how rail border cross processes are reflected in these projects

Inception Report has mentioned that the TRACECA program has already supported a number of projects to improve the procedures in border cross posts. The Consultant analyzed these works and, besides general matter regarding Border Cross Procedures, focused attention on how rail aspects are treated.

TRACECA Trade Facilitation, Customs Procedures and Freight Forwarding (TNREG9308) issued by Scott Wilson Kirkpatrick & Co. Ltd in 1996.

The project issued three reports with associate recommendations.

In Trade Documents and Customs Procedures report there is an inventory of the customs procedures, commercial and transport documents in Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan and an analysis compared to the procedures and documents used on international and/or European level. The report recommends a key documentation package aligned to international standards.

As regards the railway transportation, in this section the study makes, at that date, an interesting remark, that is, some states in Central Asia were using as rail consignment note the CIM rail bill, without being member of the COTIF convention. The study issues the recommendation (vol. 1, review 6) for the TRACECA member states to join COTIF – CIM
.

In the Computer systems report, the study analyzes the computer systems used or on-going implemented by the customs authorities from the analyzed countries. One should notice the different options as regards the adoption of an IT solution. The study recommends to be largely adopted UN/ASYCUDA as computer system for the customs operations, system widely used in more than 70 countries. As we could observe in the following, the IT chosen solution for the customs activity is relevant for the activity of customs transit processing unfolded in rail border-cross posts, for the interoperability with other entities and for the data exchange with other customs administrations.

In Customs Border Posts Report, which makes the inventory of the situation from 73 border cross posts, there is issued a set of recommendations that mainly concern the avoiding of traffic congestions.

The report makes also an assessment of the necessary investments in border cross posts.

Harmonization of Border Crossing Procedures issued by Scott Wilson / Compass / NEA / Sema and finalized in 2003.

The study re-analyzes the situation of the 73 border posts along the TRACECA corridor, the data being systematized in an Excel database BordAuditDatabase.

For each audited post there is a description of the procedures, present entities and of the modality in which the IT is used.

The amount of time for the processes from the inventoried border cross posts is estimated and based on only one observation. Actually, the study recognizes that the purpose of auditing the selected border cross posts was not the collecting of border cross time.

The study issues two sets of recommendations:

· Procedure Recommendations - Modal Section;

· Additional Relevant Problems and Recommendations Section.

Regarding rail border cross procedures, the study recognized that “it may be more difficult to harmonize the procedures at rail borders given their specific constraints in relation to infrastructure and access to IT equipment due to the remoteness of many of the locations. On the other hand, cooperation as practiced in some NAS may serve as a reference to outline some general principles” (Modal section – sub-section 1.2)

However, there are proposed generally valid standard procedures of border crossing of the passenger and freight trains with the mention that they must be adapted according to the specificity of each railway border. In section 1.2, Part II – Additional Relevant Problems and Recommendations, the study identifies the main difficulties in the border crossing processes and makes some recommendations concerning the simplification of the procedures, referring especially to road border cross posts. 

One of the important general recommendations consists in “A juxtaposed border control structure would most significantly increase the efficiency of the traffic flow in both directions at many borders of the region”

This recommendation is in concordance with the International Convention on the Simplification and Harmonization of Customs Procedures known as Kyoto Convention (1973) and its important revision in 1999, i.e. the Revised Kyoto Convention, and also with The International Convention on the Harmonization of Frontier Controls of Goods, 1982 (Harmonization Convention, 1982)

It must be remarked that TRACECA Basic Agreement promotes accession to Harmonization Convention, 1982.

TRACECA – Central Asian Border Crossings, Countries: Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan issued by Computer solution BV project no SCR -E/110622/C/SV/WW.

The ADB is developing a project for rehabilitation of the Almaty - Bishkek road, which is the busiest interstate road link on the Central Asia section of the TRACECA route. For this project, the ADB is insisting that the infrastructure investment project should include measures to reduce border-crossing delays. ADB has invited TRACECA to co-finance the border crossing facilities part of their project, and TRACECA has agreed upon this.

ADB is insisting on signing and implementing a “Cross Border Agreement” (CBA), regulating the traffic between Kyrgyzstan and Kazakhstan. The Almaty - Bishkek Road Rehabilitation loan disbursement is linked to the CBA. 

Even if this project is not directly connected to rail border cross operations, the Consultant will follow-up during the present project this experience and stage of pilot implementation.

Feasibility for the Improvement of Road and Rail Border crossings between Moldova and Ukraine, and for the upgrading of the Multimodal terminals in Moldova and Ukraine, on-going project managed by EURECNA CNA Veneto International Services. (Europe Aid/113199/c/SV/Multi-4).

The Project did not identify major problems in rail border cross posts between Ukraine and Moldavia and it is focusing now on road BCPs.

However, it is important to mention that Progress Report 1 issued in May 2003 underlines that Ukraine operated a number of joint BCPs on its borders with Poland, and these have been successful. This procedure was adopted as one of the Project’s recommendations.

Common Legal Basis for Transit Transportation in Armenia, Azerbaijan, Bulgaria, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Romania, Tajikistan, Turkey, Turkmenistan, Ukraine, Uzbekistan, on-going project managed by Lamnidis & Associates, contract number 2002/027-526.

The Consultant established contact with the Project office located in Tashkent getting up-date information regarding the adoption of different regulations by TRACECA countries.

One should notice that, at the date of 15 October 2002, the International Convention on the Harmonization of Frontier Controls of Goods, 1982, was adopted by seven TRACECA states. Kazakhstan, Moldova, Tajikistan, Turkmenistan, Turkey and Ukraine are still not members of this Convention.

One should also notice relevant draft documents prepared by the Project team for the Third Annual Meeting of TRACECA Intergovernmental Commission held in Yerevan on 9-10 2003 regarding international rail transport.

Based on such materials, important amendments to “Basic Multilateral Agreement (MLA) on International Transport for the Development of the Transport Corridor Europe – Caucasus – Asia” have been decided:

1. The Parties will not apply customs, bank guarantees, financial risk insurance policies, railway guarantees for transit of goods by railway transport - amendment to Article 4 (Documentation Procedures) of the Technical Annex on Customs and Documentation Procedures;

2. To apply VAT zero-rate on railway transport services on international and transit railway connection, including transportation, forwarding, loading/unloading and storage services - amendment to the Appendix 2 of the Technical Annex on International Railway Transport to the Basic Agreement;

3. New Technical Annex to the Basic Multilateral Agreement on International Transport for the Development of the Europe-the Caucasus-Asia Corridor on International Customs Transit Procedures in the TRACECA transport corridor Europe- the Caucasus-Asia for goods transported by railway with SMGS bill.
 

The first and, respectively, the third of the above mentioned amendments could have a positive influence on rail border cross processes. According to provision of MLA, these amendments will entry in force after being ratified by each member country.

8.2 Initiatives of Asian Development Bank. Customs Co-ordination Committee.

The Customs Co-ordination Committee (CCC) is composed of the heads of customs organizations of the Central Asia Regional Economic Cooperation (CAREC) Program. The participating countries in the Program include Azerbaijan, PRC, Kazakhstan, Kyrgyz Republic, Mongolia, Tajikistan, Turkmenistan, and Uzbekistan. This is part of Customs Regional cooperation program supported by Asian Development Bank (ADB).

CCC has established five groups of experts working on:

· simplification and harmonization of customs documentation and procedures chaired by the PRC;

· joint border processing chaired by Kazakhstan;

· development of transit systems chaired by the Kyrgyz Republic;

· data sharing and ICT for customs operations chaired by Uzbekistan;

· risk management and post-entry audit chaired by the PRC.

Additionally, two working teams (respectively chaired by the PRC and Uzbekistan customs) were established to coordinate expert teams’ work and to report progress to the CCC.

Analyzing working papers and Common Action Plan (CAP) for 2003-2004 prepared with the occasion of the 2nd meeting of CCC held in Tashkent on October 9th 2003 we observe a very clear program as expression of willingness towards a real change in legal framework and customs procedures in member countries. One working team focuses its efforts to joint border processing.

Customs Co-ordination Committee recognizes “that the ongoing European Union’s Transport Corridors in Europe and Central Asia (TRACECA) Program on Harmonization of Border Procedures should take precedence to avoid duplication of initiatives” even if Mongolia and PRC were not part of this project.

Customs Co-ordination Committee has endorsed the initiative of Ak-Jol/Korday border crossing between Kazakhstan and the Kyrgyz Republic
 being the site for a piloting testing of joint border processing and has noticed that Kazakhstan and PRC started a program of data exchange at the border.

8.3 Service level of rail transportation. Meetings with traders and freight forwarders

During the staying in Uzbekistan and Kazakhstan, the Consultant visited some local and international traders and freight forwarders in order to see their perceptions regarding service level of rail transportation in Central Asia, along TRACECA countries, as support of their daily activities.

The following issues were retained during the discussions:

1. Safety of goods: even if it is still not considered as a typical phenomenon, shortages during rail transport have an ascendant trend during the last years
. The claim procedure against railway – as carrier – is bureaucratic but clearly defined. The real problem is that railways do usually delay too long time to refund the corresponding value of shortages produced during transport even if they accept the legal claim. In many cases Railways do not refund at all such amounts.

2. Transit time, especially to/from Europe, is considered too long but is accepted with stoicism as far as railway tariffs are lower than road transportation tariffs. On the other hand, rail transport represents the unique choice for moving big quantities of goods.

3. Frequency of service often suffers of lack of wagons for loading towards export flow, especially in Kazakhstan. Transit time is unpredictable, so on import flow over stock represents a solution but with consequences in the prices of products.

4. Traceability of shipments is good and is based on an integrated data processing system, which links all railways from CIS. It was noticed during the last 1-2 years that the railway administration in Azerbaijan does not feed data in the system, so shipments conveying in transit this country cannot be located. This locator function is available for a fee of about 7usd/rail car/ access.

5. Tariffs over TRACECA countries are constantly increasing. This common complaint of traders and freight forwarders confirms what is mentioned in Progress Report 2 of Project Common Legal Basis for Transit Transportation: “…The above coefficients were applied in contradiction with earlier agreements, which interferes the establishment of proportional steady freight rates. The found facts also negatively effect competitiveness of the transport corridor Europe-Caucasus-Asia (TRACECA), which together with flexible tariff policy applied by other transport corridors, namely, northern corridor Asia-Russia-Europe, helps reallocation of freights transportation orders from TRACECA to other corridors”.

During the discussions with a freight forwarder in Tashkent, the Consultant has been told that tariff of rail transit from Tashkent to Poti is higher with about 20% than on the route via Kazakhstan, Russia and further to Riga.

6. Customs clearance in border is not allowed in Uzbekistan. In Kazakhstan customs clearance in border is allowed but following a bureaucratic and complicated procedure and it is preferable only for goods with excises.

Excises for sensitive goods must be guaranteed during the transit (cash deposit or bank guarantee). Such procedure represents a customary law in all countries in Central Asia and it supposes a complicated procedure in rail border posts.

7. Traffic to/from Afghanistan is usually done via Uzbekistan through the border cross posts Galaba (UTY) – Hayraton (AFG) and Termez-port (export) (UTY) – Hayraton port (AFG). The present functioning of the bridge over the Amudarya river allows the rail border crossing to Hayraton. The rail cars to Afghanistan that arrive in the shunting station of Termez are practically on-forwarded immediately to Afghanistan over the bridge. The most widely used modality of transportation in the traffic to Afghanistan is that of one-way containers that arrive by rail in Termez. The containers that arrive in Afghanistan are received by local agents that manage their re-forwarding, generally, to Kabul. Lately, besides the humanitarian aid transports, there is a refreshment of the traffic with general goods due to the international commerce activities. On the import flow from Afghanistan, the traffic is extremely reduced. The traffic to Kabul has been presently unfolding safely, without major incidents for the last 2-3 years. It should also be noticed that, lately, the traffic in conventional rail cars to Afghanistan has started to function. This is due to the fact that in Afghanistan there has begun to be used standard trucks, 13.5m length / tilt, in which are loaded the goods from the rail cars arrived via Termez. The transhipment operations take place in Hayraton, on the Afghan side. Although the customs procedures in Hayraton are presently regulated ad-hoc, the transhipment operations unfold safely, without being found any shortages. The transit duration from Hayraton to Kabul is approximately of 2-3 days.

8.4 Meeting with Uzbek Temir Yullari – UTY (Uzbekistan National Railways)

The meeting took place at UTY HQ in Tashkent, on 25.06.2004 and was organized through the Department of its External Economic Relations.

Representatives of Operation Department (Mr. Mirkhamidov Sh – deputy of head of department), Commercial Department (Mrs. Tishina NN – lawyer) and IT Department (Mr. Shpak A.F. – head of department)) attended the meeting.

The Consultant proposed the following key points as agenda of the meeting:

· inventory of rail border cross posts (handed to Consultant during the meeting - see Annex 8.2);

· joint technical inspection procedures with adjacent railways in border-cross posts;

· technological processes in border cross posts;

· border cross performance time indicators and statistics of delays in rail border posts;

· particularities of traffic operation on rail track section Bakabad (UTY)/Nau (TDJ) – Kanibadam (TDJ)/Suvonobod (UTY);

· commercial activity in border, taxes charged and calculated by cashier-freight clerk in rail border station;

· procedure for treating shortages, non-original seals and violated seals;

· liability of railway towards clients and customs;

· communication means at the level of rail border cross stations;

· rail border communication and data exchange between border station and central operation level;

· procedure for electronic data exchange with other railway administrations.

During discussions, the representative of the Operation Department informed the Consultant about the existence of technological processes in each border station with time allocation for each entity present in border: railways of adjacent countries and competent authorities of Uzbekistan, i.e. customs, border police, sanitary-veterinary. Each activity has a standard time allocation. Delays are recorded per causes and analyzed each trimester with Customs and Border Police.

It was agreed that UTY should provide to the Consultant standard technological processes in rail border cross stations and data regarding statistics of delays, as they are recorded in UTY’s statistic system. 

Rail track section Bakabad (UTY)/Nau (TDJ – Kanibadam (TDJ)/Suvonobod (UTY) – (see Figure 8.2), which links the East of Uzbekistan with Ferghana Valley crossing Tajikistan, will be subject of a separate analysis from the point of view of border crossing procedures. Passenger trains on route Tashkent – Andijan, transiting this section, consume about 34% from the scheduled time for checking operations in borders.

Commercial activity in rail border is performed through freight-cashiers. The volume of taxation in rail border station is low as far as rail tariffs are cashed centralized. Only accessories taxes (usually staying time tax - demurrage) are calculated in border and transmitted to the destination station as mentions on the SMGS rail bill.

There are cases of shortages and violated seals. During the meeting, the Consultant got a statistics of shortages.

UTY confirmed that, in case of shortages for uncleared goods, they are not paying the corresponding duties to Customs.

The data processing system at UTY is based on a network of terminals installed in rail stations and connected to a main frame.

All border stations and also main stations are connected to the system. Such system functions as a subsystem of ASOUP – The Automized System of Operating Transportation Control (see Figure 8.3) – developed under supervision of RJD (Russian Railways). 

Answering to a question of the Consultant during the discussions, the chief of IT department underlined that the system could provide information to Uzbek Customs. In addition, the system realizes data exchange with other railway administrations.

Finally, it was agreed that UTY should provide to the Consultant standard technological processes in rail border cross stations and data regarding statistics of delays, as they are recorded in UTY’s statistic system, per causes and types of traffic, i.e. freight and, respectively, passengers. Also UTY agreed to put at disposal rail border agreements with Tajikistan and Kazakhstan.

8.5 Meeting with Kazakhstan Temir Zholy KTZ (Kazakhstan National Railways)

The meeting took place in Astana on 30.06.2004 at HQ of Kazakhstan Temir Zholy (KTZ) and was organized through the Head of the Foreign Policy Department – Mr. Nurlan Altayev. Also Mr. Bolatbek Duiemaliyev – First deputy head of the corporation's Transportation Department and Mr. Talgat T. Lessov Head of the Freight & Commercial Service Department attended the meeting.

The following key points were agreed upon as agenda of the meeting:

· inventory of rail border cross posts;

· technological processes in border cross posts;

· border cross performance time indicators and statistics of delays;

· operation in Druzhba rail border cross station;

· procedure for treating shortages, non-original seals and violated seals;

· liability of railway towards clients and customs;

· procedure for electronic data exchange with other railway administrations.

One of the principal causes of delays in rail border cross stations appears due to the processes of customs declarations for transit (Document Control Dastafki). For each rail car in transit, such document is initiated at origin and checked and collected at destination by Customs. 

For freight trains, the Border Police is actually doing only a visual inspection of seals and passport control of the locomotive driver. The Border Police is focusing attention on passport control in passenger trains.

During the meeting, the Consultant got an overview of actual electronic data interchange system between KTZ and neighboring railways. These messages are routed via central main frame located in Moscow. The system is also working as a subsystem of ASOUP. The format of such message will be provided to the Consultant.

8.5.1 Dostyk (former Druzhba) rail cross border with China

Through break-of-gauge border cross Dostyk (KTZ) / Alashankou (PRC) a transit volume of 9.2 mil tons is planned for this year:

·  KTZ to PRC – 8.1 mil tons (included transit);

·  PRC to KTZ – 1.1 mil tons (included transit);

From the point of view of KTZ, the volume could be increased, but it is limited by the capacity of Alashankou rail station in China.

Dostyk rail station can store about 1000 rail cars on large gauge (1520mm) and about 300 rail cars on PRC normal gauge (1435mm).

In order to solve break-of-gauge issues, both transhipment and change bogies methods are used.

Figure 8.1 shows the operation outline in Dostyk / Alashankou.

KTZ wagons crossing the border to PRC do not exceed Urumqi (460 km from border). This regulation is part of the railway agreement between Kazakhstan and PRC.

Druzhba and Alashankou photos are attached (see Annex 8.1) through kindness of Militzer & Munch Kazakhstan – global freight forwarder present with a branch in Almaty. The photos were taken three years ago. More photos are available in Annex A - electronic version of report.

As we mentioned in Paragraph 8.2, Kazakhstan and PRC customs started a program for data exchange at the border.

Finally, after the Consultant would issue a formal inquiry, KTZ agreed to provide to the Consultant the following information in written form:

· inventory of rail border cross posts;

· standard technological processes in border cross posts;

· statistics of delays in rail border cross posts, as they are recorded in KTZ, per causes and type of traffic, i.e. freight and passengers;

· procedure for electronic data exchange with other railway administrations and the

· formats (data content) of such messages.
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Figure 8.1

8.6 Meeting with the Customs Committee of Uzbekistan

The meeting took place on 20.07.2004 at the central headquarters of the Customs Committee from Tashkent. On behalf of the Customs Committee of Uzbekistan Mr. Sadritin Djalilov, Head of Department of Automatization of Customs Technologies, Mr. Tulkun Usmanov, Head of Department of the Organization of the Customs Control, Mr. Adyl Mamadjanov, Expert of Department of External Communications attended the meeting.

The agenda of the discussions focused on the transit procedures performed by the Uzbek Customs in the rail borders.

These procedures have been analyzed on the basis of the Customs Code of Uzbekistan. The Consultant noticed that, although, in the Customs Code, the generic term of “carrier” is used to define any entity of transportation and its responsibility towards the Customs for the transported goods in customs transit (art. 62 – Customs Code of Uzbekistan), in real practice, the railway benefits of a different treatment in comparison to the road carriers. This different treatment refers to the fact that, while the transit procedures for the road carriers are mainly based on the TIR convention, including the responsibilities that are stipulated for the customs duties that correspond to the transported goods, for the railway, there is not applied any system of guarantees concerning the customs duties that correspond to the transported goods in transit. There is an exception for the goods wits excises for which the customs duties, in the case of the customs transit, are guaranteed by the importer.

The Consultant was informed that the customs disposes of its own system of surveillance of the customs transits on the railway and the modality of handling these operations.

The system is based on a customs transit document issued by the customs offices where the transit operations begin (border or interior offices). These documents have an internal circuit within the customs system whose purpose is to supervise the correct closing of the transits. Nevertheless, in the case in which a customs transit operation does not close, nowadays there is not any procedure to cash the customs duties from the carrier, respectively, the railway.

The consultant was informed that a normative document concerning the modality of application of Customs Code is being elaborated.

The consultant was also informed that the Customs and UTY are working on a computerized data connection between their servers, thus, targeting for the surveillance of the railway customs transits.

As regards the operations carried out by the customs at border, besides the records concerning the transit surveillance, the customs also carries out the documents control of the import/export, the integrity of the seals and the correspondence between the seal number from the rail car and the one written in the corresponding rail bill (SMGS).

The physical control is done at random. During the discussions, it was highlighted the fact that not all the rail border posts dispose of the necessary conditions for the unfolding of the physical control (platforms, means of discharge). The spaces allocated to the customs staff in some border posts are insufficient. The customs offices from the border posts do not dispose of a data transmission connection with the central server.

As regards the customs control time in the railway border, the Customs tries to conform to the time indicated by the technological processes. Nevertheless, there are situations when this time is exceeded. 

8.7 The influence of delays in rail border crossings as regards the transit time along TRACECA corridor. The identifying of the bottlenecks

If we take into consideration the trunk of the corridor TRACECA in Central Asia countries from Kok- Jangak (Kyrgyrstan) to Aktau (Kazakhstan), with transit through Uzbekistan, Tajikistan, Uzbekistan and Kazakhstan, we have a distance of 2589 km distributed as it follows (see Figure 8.2):

	Kyrgyzstan
	36 km

	Uzbekistan
	16 km

	Kyrgyzstan
	8 km

	Uzbekistan
	222 km

	Tajikistan
	106 km

	Uzbekistan
	1697 km

	Kazakhstan
	504 km

	Total
	2589 km


The rail border crossing posts along this trunk with associate waiting time in each border post are:

	Standard time budget In rail border post (H)

	Djalal-Abad (KRG)
	3

	Hanabad (UTY)
	2

	Sultanabad (UTY)
	3

	Karasy-Uzbekiskiy (KRG)
	3

	Savay (UTY)
	2

	Suvonobod (UTY)
	3

	Kanibadam (TAJ)
	2

	Nau (TAJ)
	2

	Bekabad (UTY)
	3

	Subtotal
	23

	Karakalpakiya (UTY)
	3

	Oazis (KTZ)
	2

	Aktau (KTZ)
	6

	Total
	34


We considered 3 hours in border post, which performs the joint technical inspection, and 2 hours in opposite border post. As reference, Consultant has took the regulation No. 26 “About the statement of typical circuits of organization of the passing through the frontier of the Russian Federation in the international railway communication” issued by Ministry of Railways of the Russian Federation on May, 29, 2002 
.

This chapter will be revised when the necessary data concerning the standard processes in borders and the statistics of the delays for each border post will be obtained.

Anyway, we observe that along a distance of 388 km between Kok-Jangak and Bekabad we have 9 border stops. Along the whole considered trunk of 2589 km we have 12 border stops.

Without disposing of any official data concerning the commercial speed in Uzbekistan and Kazakhstan, we may consider this indicator as being between 300 and 400 km per day.

Considering a commercial speed of 300 km per day, we may observe that, without taking into account the border crossing, the transit time on the entire analyzed section would be of 207 hours (8.63 days), and on the section Kok-Jangak-Bekabad of 32 hours (1.3 days).

Due to the border crossing time, the above mentioned transit amounts of time increase with 34 hours (+16%) at the level of the entire analyzed section, and with 23 hours (+74%) on the Kok-Jangak-Bekabad section.

In the case in which the commercial speed would be of 400 km per day, the influence of the waiting time in border would be of +22% on the entire section, and, respectively, of +100% on the Kok-Jangak-Bekabad section.

An obvious aim of the railway administrations consists in the increasing of the commercial speed, this fact being realized both by organisation measures and by investments in the infrastructure and rolling stock that would allow the increasing of the circulation speed.

According to the above mentions, we may easily notice that the faster the commercial speed is, the bigger the share of waiting time in borders gets, in the conditions in which the amount of such time remains constant. In other words efforts to increase commercial speed through investment tool should pay attention to reducing the waiting time in borders.

Therefore, we may state that, due to the border crossing processes, the Kok-Jangak-Bekabad section represents a bottleneck on the assemble of the TRACECA corridor which crosses the four countries that are the object of the present project. Observing the map included in Figure 8.2 we may find out the same situation on the Osh – Bekabad section.
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Figure 8.2

8.8 Information technology at railway administrations in Central Asia as possible support for data exchange between Railways and Customs and between Customs

As part of the Former Soviet Union railway network, the actual railways in Central Asia inherit a powerful computerization system for management of railway activities both at operational and commercial levels. In spite of the disintegration of the Soviet Union, this system is still functioning as a whole. Its development and maintenance are done on the basis of standards controlled by a specialized institute in Moscow. The functioning of the system is based on a system of unique codification (rail stations, types of goods, etc) assuring, at the same time, the information exchange between neighbouring railway administrations. The border stations are connected to the computer system of each railway administration.

In the Figure 8.3 the design of this system is indicated.

With no doubt, the railways from CIS have a considerable advance on other institutions that join them in the unfolding of the technological processes of border crossing (Customs, Border Police, Sanitary-Veterinary) point of view of the data processing and the automated data exchange.

The communication infrastructure and the associated standards are compatible, thus, the interoperability between two neighbouring railway administrations is assured at a computerized level, too. Figure 8.4 shows more detailed actual situation in a rail border cross point of view of information technology. 

On natural way there came out the idea of using the communication infrastructure of this system as data communication support for the customs, especially for typical operations in border stations. More than this, a series of existent data transferred through information technology of railways is necessary also for Customs. Railway transport and customs transit formalities in rail border cross stations.

The lack of the concept of customs transit in the railway transportation from the countries of Central Asia is to be covered by the ratification by the member states of the New Technical Annex to the Basic Multilateral Agreement on International Transport for the Development of the Europe – the Caucasus – Asia Corridor on International Customs Transit Procedures in the TRACECA transport corridor for goods transported by railway with SMGS bill.

As we mentioned before, the adoption of the convention on international customs transit by SMGS member states is also the most urgent and firsthand task of OSJD.

Presently, in Central Asia countries, the SMGS rail bill is accepted “de facto” as a sort of customs transit document, but without imposing an obligation of the railway to guarantee the customs duties as principal beholden toward Customs.

Thus, supplementary transit documents are generated in Customs, these playing actually the role of supervising the customs transit unfolding on the railway. Consequently, the manual handling of the customs transits in the border leads to the increasing of the amount of waiting time of the freight trains in borders, but without being very clear which are the legal consequences if a transit does not close.
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From the discussions with UTY and KTZ representatives, we came to the conclusion that there is a general perception that the operation of customs transits handling at border requests the greatest amount of time. These operations generate supplementary documents, processing and verifications done by the customs.

The Border Police supervises with priority the passenger flow through the visa control, its implication in the freight traffic being normally reduced, in the case of the full-loaded rail cars, to the visual inspection of the rail cars from the point of view of the integrity of the seals.

The activity of the Border Police and phyto/sanitary bodies is to be analyzed in detail in an ulterior phase.

8.9  Main conclusion and recommendations.

If in Europe the problems concerning the rail border crossing diminished as consequence of the integration process, this problem being encountered now in the border of the European Community, in Central Asia, we may state that the present rail border crossing procedures are an obstacle in the fluent unfolding of railway transportation both between the countries from the region and between these and Europe. The difficulties are not generated especially by the procedures that concern the railway technological processes but by the procedures imposed by the customs (especially for freight trains) and the border police (especially for passenger trains). It must be noticed that the joint technical inspection is a general method used at the level of the member countries of CENTRAL ASIA.

The general aspects concerning the improvement of the rail border crossing procedures are discussed by specialized working teams belonging to OTIF, OSJD, UN ECE – Inland Transport Committee. The former one issues recommendations regarding both the railway and road border crossing procedures.

When approaching the problem of the “border crossing procedures”, the studies, elaborated under the TRACECA umbrella, focus mainly on road border crossing posts, whereas the problems concerning the railway border crossing procedures are almost not mentioned.

Taking into account the specificity of the railway transport, the problem of border crossing procedures must be approached both locally, taking into consideration the concrete existent conditions at the border crossing posts between two countries and integrately, at the level of the TRACECA transport corridor. This integrated approach refers mainly to the introduction of simplified border crossing procedures for the freight block trains and/or the groups of long route rail cars and to the computerized data exchange between Railways and Customs along the TRACECA corridor.

On the other hand, taking into consideration the relative long railway distances in the case in which it is transited more than one border, we may state that the passenger railway traffic in Central Asia has generally a local and/ or, at most, a regional character. In this situation, the improvement of the border crossing procedures for the passenger traffic depends on the implementation of some concepts generally known and accepted (e.g. riding checking of the passengers, the automated reading of the passport data). This would happen taking into account the concrete existent conditions at each crossing border post, the political relations and the agreements regarding the visa system between the two countries.

Analyzing the actual situation from the 4 countries involved in the present project, the Consultant identified the following constraints that nowadays block the thinning of the traffic through rail borders. These constraints are:

No-physical constraints (valid for all the countries in central Asia and Caucasus):

· The lack of implementation of common legal basis regarding the railway transit represents the main non-physical constraint for freight traffic through border crossing posts, this fact implying supplementary documents and slow customs procedures of processing in border. The procedures differ from one country to another;

· the absence of an institutionalized procedure regarding the computerized data exchange between the Railways and the Customs;

· the lack of an institutionalized procedure regarding the computerized data exchange between the Customs from the neighboring countries, including the railway traffic;

· the different entities present at border act independently; the concept of integrated border management does not exist.

Physical constraints:

· The relative recent establishing of the new borders in Central Asia led to the situation in which the railway station that were not functioning as rail border station would become border crossing posts without disposing of the necessary infrastructure that would permit the installing, besides the railway's staff, of the different bodies that should unfold their activity in border, i.g. Customs, Border Police and phyto-sanitary entities, and the associated communication infrastructure. This situation determines an unfolding of the activities of these entities in difficult conditions with direct influence on the delays of the border crossing processes. On the other hand, the lack of technical means leads to a low quality of the physical controls carried out in border or to the impossibility of making them, the customs offences being hard to be detected. The objective necessity of a physical control may determine the blockage of an entire train.

· The establishing of the borders in the countries of Central Asia but also the relief configuration meant objectively situations in which, on relative short distances, a railway section would cross more borders. As it was pointed out in the Paragraph 8.7, these situations represent bottlenecks both for the local or regional traffic and for the long route traffic, even in the conditions in which the crossing time through the border is the standard one.

The logical steps proposed by the Consultant, as regards the improvement of the actual procedures of rail border crossing in the analyzed countries, imply two sets of recommendations: recommendations that may be implemented individually within a relative short term (1-2 years), at the level of each country implicated in this project, and recommendations on a medium term (3-4 years), whose implementation supposes a co-operation and a coordination of the efforts at the level of at least two neighbouring countries:

Short term recommendations

1. The adoption of the SMGS as customs transit document, independently, by each state.

1.1 This may be achieved on the basis of an Agreement between the Railway and the Customs, without waiting for the complicated procedures of adoption and ratification on-going conventions promoted by OSDJ and TRACECA. In the Annex 8.3 there is presented the Agreement memorandum between the CFR (Romanian Railway Administration) and the Romanian Customs, by which the Railway Common Transit procedure is implemented as a precursor document to Romania's accession to the European Community. For eliminating the confusions concerning the term of “ Common Transit”, which may be found in the annexed Agreement Memorandum, it should be mentioned that, without being a member of the Common Transit European Convention, Romania adopted a transit procedure, also named Common Transit, but with validity only on Romanian territory. This transit procedure, which observes the generally valid principles of the customs transit, was introduced by the Decisions of the General Head of the Customs in Romania on the basis of the Application Regulation of Romania’s Customs Code, without being necessary to modify the Customs Code that has the character of a law and whose modification should have implied complicated Parliamentarian procedures.

Analyzing the text of the annexed Memorandum, we must notice two important aspects:

· the railway transport document (rail bill) becomes a customs transit document, too;

· there is not introduced any restriction as regards the nature of the transported goods, that is, for the sensitive goods, supplementary customs guarantees should not be applied.

1.2 The railway should name specialized staff, accepted by the customs, according to the customs legislation, that would carry out the receiving and processing of the SMGS rail bills as transit documents.

1.3 Distinctively from the specific customs activity, the railway should introduce a subsystem of computerized processing of the SMGS as customs transit document, including the surveillance of the closing of the transits. This activity of supervising is to be unfolded under the management of a specialized department – accountancy centre- of the railway.

1.4 The customs shall reserve all the prerogatives concerning the initiation and the surveillance of the operations of railway customs transit; it shall adapt, nevertheless, the actual processing systems to the new transit document, which is the SMGS.

By customs transit we refer to the transit from an internal border to an external border as well as the transit from the border to a transit for import station or from a transit for import station to a transit for export station. In this sense, the implementation may be done progressively beginning with the external transits, the system being, afterwards, extended to the internal transits (import/export).

The Consultant analyzed the Customs Code from Uzbekistan and reached the conclusion that the adoption of such an agreement, taken as principle model, between the Railway and the Customs does not contradict the Customs Code of this country.

1.5 The Customs and the Railway should implement the electronic data exchange for the surveillance of the transits and should conclude an agreement in order for the communication network of the railway to be also used by the customs at least in the border posts. The design of such a system is presented in the Figure 8.5.

The results obtained as consequence of the implementation of the above-mentioned recommendations will lead to the simplification of the processing of the border transit (a document is eliminated); implicitly, the waiting time of the trains in borders is reduced. Furthermore, by introducing a computerized connection between the railway and the customs, the quality and the operability of surveillance of the modality of closing the transits are increased.

Depending on the availability of the countries involved in the project, the Consultant could  propose in the following phases of the project, collaborating with local specialists in a working team, three working procedures for implementing above recommendations: 

· a working procedure between the Railway and the Customs;

· an internal working procedure of the Railway;

· an internal working procedure of the Customs
.

2. It should be done an auditing of the border railway station and according to the volume of the present and estimated traffic, it should be proposed typical endowments of a border railway station and it should be proposed investment programs for their upgrading. These endowments must refer to the minimal necessary equipment for the unfolding of the border crossing processes of all the implicated entities, in normal conditions:

· For Railway: it should have at disposal, whenever it is the case, facilitations of manoeuvring the cars, possibilities of repairing the cars with technical problems, possibilities of re-arranging the goods and/or re-fixing the goods in the cars, possibilities of weighing the cars, possibilities of control of the goods at the customs request. The station facilities must permit the removal of the rail cars with problems from the train in order for the entire train not to be blocked in border.

· For Customs: the allocation of office spaces corresponding to the number of the customs officers that unfold their activity in the station, computers, local and remote communications means and typical detection means depending on border’s profile.

· For Border Police: the allocation of office spaces corresponding to the number of the policemen that unfold their activity in the station, computers, local and remote communications means and, in the case of the border station opened to the passenger traffic, a dedicated room for hosting the passengers with visa / passport problems.

· For Phyto-sanitary and Veterinary Authorities: the allocation of office spaces, computers and communication means, and, whenever it is the case, the installation of a disinfection station.

Medium term recommendations

3. The implementation of the modern methods of the management of the customs activities regarding the risk management and, respectively, the post entry checking should begin with the railway traffic.

This recommendation is based on the fact that the railway traffic has, generally, a repetitive character. When the seller and the buyer choose as transportation solution the railway, the quantities implied in the transaction are big and the forwarding is done in time, repetitively. Thus, the Customs has time to consolidate the data for the risk analysis of the financial reliability and seriousness of the implied traders in such commercial transactions. Furthermore, due to their volume, the goods transported on the railway, with few exceptions, are the object of some storage operations at destination, being “hard volatile” and needing typical operations of inventory stock registration. Thus, the post-entry checking method may be applied with good results.

Implementation of such methods for customs control must conduct to simplification of customs control in rail border and consequently to speed-up the border cross processes.

4. On the basis of bilateral agreements, there should be implemented the data exchange between the Customs administrations as a support for the data base regarding the risk analysis and for pre-advising rail traffic approaching a rail border post. As physical support, for this data exchange, the actual data transmission network of the Railways should be used (see Figure 8.5).

In other words, the data exchange between the neighbouring railways that unfolds presently, should integrate information concerning the customs activity, too. As a model for the data exchange, it is recommended, as much as possible, the article 10 – Advance exchange of information – of the International Convention on Mutual Assistance in Customs Matters Brussels 27 June, 2003 (taking into account that this convention is relatively new, its text is included integrally in the Annex 8.4)

5. The concept of joint border processing should be introduced as “joint processing in common rail border stations”

Although, the concept of joint processing in a border post is recommended in TRACECA studies and it is part of the objectives of the Customs Co-ordination Committee, until now, there is no significant progress in its implementation. 

Whenever this concept is brought to discussion, there are made references to the road border crossing points and the case of the railway borders is not analyzed in detail.

Also, the main argument which is brought as regards the difficulty of the implementation of the concept of joint processing in the border is “sharing of jurisdiction on foreign sovereign territory that would need to be ratified by two countries’ legislative bodies”.

In the Annex 8.5. there is included the complete text of the Agreement between the Government of Romania and the Government of the Republic of Hungary regarding the unfolding of the railway traffic realized through the state border. The agreement introduces two categories of rail border stations: transmission stations defined as: “the term of transmission station means that railway station in which the services of connection and exchange are carried out”, and common stations defined as: “the term of common station refers to the transmission stations, in which the two railways carry out the connection and exchange service, and the competent bodies of the contracting sides carry out together the control service of the traffic that crosses the border”. As it follows, the Convention indicates how the functioning principles of a common station were defined, common stations in which the customs authorities from the two neighbouring countries unfold specific activities. Nowadays, the Curtici station, which is on Romania's territory, functions as common border station between Romania and Hungary; the competent authorities from Hungary carry out their activity on Romanian territory.

Because in the railway border stations from Central Asia, the Railways have generalized the joint technical inspection and taking also into consideration the fact that in the station in which the joint technical inspection is carried out, both railways have assured the data transmission connection to the servers, the Consultant recommends the widely adoption of the common border rail station method in the countries of the Central Asia.

Also observing the previous recommendation that the customs to use the transmission network of the railway, we may state that the stations in which, presently, the joint technical inspection is carried out, have already important elements for the implementation of the concept of common station. Architecture for ICT system in common rail border station is showed in Figure 8.6.

6. There should be concluded agreements between the railway administrations from the neighbouring countries so that, at least on the sections that link two stations in the same country, transiting through the neighbouring country, the railway infrastructure of the transit country should be used by the neighbouring railway.

Besides other advantages, the implementation of this recommendation would lead to the simplification of the delivery-receiving operations of the trains in border stations and, implicitly, to the reducing of the border crossing time. It should be noticed that, in a larger approach from the point of view of the homogenisation of the transport regulations, COTIF 1999 promotes the access to the infrastructure of a country by the railway operators from other member countries.

7. Finally, as a general observation, it must be underlined that, when different studies and/or bodies bring into discussion border cross issues the attention is focused on the processes' acceleration without highlighting the importance of the activities concerning the prevention of the customs offences and/or illegal traffic of immigrants.

Nevertheless, there must be underlined that the border rail stations are vulnerable to the customs offences and the illegal traffic of immigrants due to their specificity. It regards the isolated geographical position, the handling of huge quantities of goods that arrive in border, mostly non-homogeneous, loaded in different types of cars, the necessity of the train processing in a determined time, the transiting through the border of the empty cars, of different types, which not always are controlled rigorously, and finally, the lack of the technical equipment and of the working conditions.

On the other hand, there is a pressure from the traders, forwarders and the public in general that the processes of border crossing should be accelerated, without understanding all the time the importance of the activity of the competent bodies in the border.

By the above mentioned recommendations, the Consultant tried to harmonize these tendencies so that the acceleration of the processes of rail border crossing should not harm the quality of the controls in border.

Practically, the implementation of the measures regarding the improvements of the processes of border crossing must be part of the Integrated Management Strategy of the state border.

Such strategy should intend to fulfil the unitary coordination, at central and territorial level, of the actions and measures taken for the security of the state border.

The scopes of these actions and measures taken by competent bodies with border responsibilities are to monitor and to fight against the transnational infringement phenomenon, to achieve the compatibility with the international rules and procedures regarding the state border surveillance and control in order to ensure the conditions for fast border crossing procedures in safe conditions.


[image: image26.emf]Border Station Country B

Country A Country B

RW Workers 

from Country A

RW Workers 

from Country B

RW ICC 

Country A

RW ICC Country B

Customs Server

Border

Border Station Country A

Border Police, 

Customs, phyto-

sanitary, veterinary 

bodies

Country A

Border Police, Customs, 

phyto-sanitary, 

veterinary bodies

Country B

Joint Technical Inspection 

of RW A & RW B

Train Info

W

a

g

o

n

 

I

n

f

o

W

a

g

o

n

 

I

n

f

o

Concentrator

Customs

Terminal

C

u

s

t

o

m

s

 

I

n

f

o

Concentrator

Customs

Terminal

Customs Info

To Customs 

Server 

Country B

RECOMENDATION how to use ICT at RW in CIS 

as support for data exchange between RWs and 

Customs and between Customs

Customs Info


Figure 8.5


[image: image27.emf]Border Station Country B

Country A Country B

RW Workers 

from Country A

RW Workers 

from Country B

RW ICC 

Country A

RW ICC 

Country B

Customs Server

Border

Border Station Country A

Border Police, Customs, 

phyto-sanitary, 

veterinary bodies

Country A+B

Joint Technical Inspection 

of RW A & RW B

Train Info

W

a

g

o

n

 

I

n

f

o

W

a

g

o

n

 

I

n

f

o

Concentrator

Customs

Terminal

C

u

s

t

o

m

s  

I

n

f

o

Concentrator

Customs

Terminal

Customs Info

To Customs 

Server 

Country B

RECOMMENDED ICT Architecture in 

the common rail border stations 

Customs Info


Figure 8.6

9. Review of multimodal transport – Identification of development bottlenecks – Recommendations for improved services (Activity A.7)

9.1 General considerations

Multimodal techniques are deemed to be the ideal measures to solve one of the key issue along the TRACECA. As a matter of facts between Europe and China through Central Asia Countries the railway transport system has to overcome the Black Sea, the Caspian Sea and two changes of track gauge.

Since long time EU organization has been aware of the importance of this issue and for this reason one important project in TACIS framework activities concerning the TRACECA route was about “Forwarding Multimodal Transport Systems”, carried out by BCEOM, DeConsult, Systra, whose final report was handed over in May 1997. 

TRACECA investment projects took in account the necessities of supporting these techniques, mainly supplying heavy equipment for container handling in ports and terminals.

Most of the considerations and suggestions expressed in those studies and reports maintain their validity to this day. Repeating them in this context is useless; anyway, a short description of these techniques is necessary together with analysing and updating the present situation in Central Asia areas and expressing our recommendations.

The following Chapter 9.2 and 9.3 deal with general criteria and general recommendation for future project in the area, while the following Chapters 9.4 and 9.5 are more focusing on specific situation in Central Asia.

Finally Chapter 9.6 is to lists recommendations about the subject.

9.2 Conditions to be satisfied for the multimodal transport

In general terms the condition to be satisfied for having a successful transport system are related to how good is the transport supply and to the presence of the demand of transport. The multimodal system is not an exception and the evaluation of the multimodal dimensions has to take into consideration both sides of the coins:

· Efficiency of the multimodal transport;

· Presence of transport demand suitable for the multimodal transport.

It is worth mentioning that multimodal transport implies a sort of “interoperability” among different transport modes. Thus the efficiency is related to the complete transport chain, in other words the efficiency of every single mode is a necessary condition but it is not sufficient. Transhipments are integral part of the whole transport process as well as borders operation and they have to be optimised also adopting technical and operational measures suitable for the different component modes.

From a very long time the solution of optimising the transhipment (i.e. form truck to rail, form rail to vessels, etc.) is based on the adoption of standard “transport unit” (i.e. containers, swap bodies, trailers, semi trailers, etc.) which can be handled in the terminals by special ad-hoc conceived devices (i.e. cranes, fork lifts, etc.) and of course on the adoption of advanced solutions for logistics, tracing, data transmission, etc.

The transport of indivisible loading units, in which gods are stored, by sea, by rail, by road transferring the units from one to an other mode of transport is called, indifferently, multimodal, or intermodal or combined transport; nevertheless commonly the last term is used to indicate the rail-road transport.

During the transport chain the goods remain in their original “package”, sealed from the origin to destination, unless for custom necessities of inspections.

A great variety of loading units are nowadays used. We can consider two typologies:

· Containers, particularly conceived to be transported by ship, able to withstand without permanent distortion all the stresses that may be applied during transportation and being stacked in pile, normally constructed following the specification of the International Standards Organization (ISO) 

· Swap bodies, trailers, semi trailers, widely used in combined transport in Europe. Swap bodies could be defined as half containers, characterized by a strong bottom and a minimal upper body; they cannot be stacked and can be locked onto either a road chassis or a railcar. Trailers and semi trailers require to be loaded on special wagons for railway transports, while swap bodies can be transported on container platforms.

Those concepts have been applied everywhere in the world from a very long time including the former Soviet Union and so in Central Asia.

The efficiency of a multimodal transport should be measured for a “door to door” service in comparison with other multimodal/monomodal alternatives and it depends on several factors basically related to the efficiency of every single step of the transport chain. For instance in a case of a freight transport involving an in-land trip the following functional conditions are relevant:

· Efficiency of the rail system on the long distances

· Efficiency of the road system for accessing/egressing from/to the transhipment terminals

· Efficiency of the transhipment terminals.

If compared with a possible displacement using just trucks, it is worth mentioning the valuable importance of terminals operations. They should present a rapidity of operations and an optimization of time for all the operation of handling, transhipment, loading-unloading, stacking which should take place in the best synchronism and should follow modern management issues.

Thus sizing of the terminals and frequencies of the services in order to avoid queues is a key issue together, of course, with the adoption of efficient devices and procedures.

Among the various criteria for the optimization of the multimodal transport, it has to be certainly put the study of the extent of the coverage of such terminals which is strictly linked with an equilibrated distribution of infrastructures, logistic collocation and transport demand distribution.

Only the well combined accomplishment of the above mentioned conditions for efficiency gives a competitiveness to the multimodal system and makes it capable to acquire traffic shares which today are just satisfied by the road transportation.

Several studies have been developed on the matter of optimizing the distribution of the terminals. There is, in any case, a threshold in terms of distance for having a competitive multimodal system: less then this threshold the costs for changing mode makes the monomodal system (generally the pure road system) more competitive.

There is a theoretical circle since:

· threshold is very much depending on the efficiency of the whole multimodal system;

· a no-optimized system has an higher threshold then an optimized one; in some case a no-optimized system is never competitive (i.e. road is always better);

· investments needed for optimizing the multimodal network are relevant and justified if there is the demand;

· if exists the demand, this can be diverted to feed a multimodal system reducing more and more such threshold; this means that every transhipment terminal will be increasing its “catchment area”;

· demand acquired can make the multimodal transport cheaper because of the “scale economy” or can justify further investments;

· the last could turn into reduction of costs or increase efficiency which will be turning into a reduction of threshold and so on……

There are limits to such iteration circle given by the overlapping of different “catchment areas” or by the physiological constraints of the minimum possible cost at the terminal.

For instance specific studies carried out in Europe (and involving Italy) have estimated that threshold for catching the demand can be reduced from 600 km to 300 km providing that the system, starting from a condition of no-optimisation, will be improving progressively its performances.

Ports and maritime are an important parts of the chain allowing big concentrations of freight and so to make profit from the economy scale of the phenomenon and allowing the use of block train from ports to big attractors and from big generators to ports. Generally speaking a port can play a contradictory role along a multimodal corridor:

· If it is the “only” entry point to an area, this can be a great advantage in the competition road-rail since the cost of shipment in one terminal in due both cases;

· If the port is part of a corridor in competition with an in-land corridor, the related costs can play a fundamental role for the traffic diversion; in that case the same studies above mentioned for Europe have indicated that, in the ideal situation, the system is to use combined system for destination at least 450 km away form the port.

It has to be remarked that the ideal situation is to have a network of “equipped terminals” covering as much as possible the whole area. Sometime the idea is to have small terminals almost in every station: this is not a suitable solution since implies the use of omnibus train (very slow because of the several stops) to collect freight and this is reflected in the global performance, on the contrary block train should be the backbone of such system. The specialized terminal network should take into consideration two main criteria:

· Demand density;

· Distance between terminal.

The demand density is a key issue together with the kind of commodity to be transported.

A fact has to be remarked: not all the commodities are suitable for the combined traffic. Additionally to that some commodity are suitable for such transport but needs special “transport unit” which should be returned empty in case there is not demand for using them in the trip back: i.e. refrigerated container cannot be used for all the commodities, thus if you use for “cherries” in one direction you should find easily something else for the other direction in order to avoid to leave the container unused for long time or to avoid the doubling of the cost for the final customer.

In any case the density of demand is a dealing issue since if it is very low, the investment made for improving performances and capturing transport demand could be unjustified.

The network should take into account “catchment areas” of every terminals. Every terminal should send goods directly to the destination terminal where the good will be distributed. The distance should be more than the threshold of competition but normally the idea is that contiguous basins can have a relatively small interest in sending goods each other.

Consequently the mesh of terminals should be modulated taking into account a distance tentatively of around half of the threshold but to be readjusted according to the real density of the demand in order to avoid some cathedral in the desert. In order to guaranteeing revenues to the manager of the terminals, the whole area could be divided into “strong demand basins” and “weak demand basins” and could be sized accordingly.

The value of threshold can be different form case to case and its assessment should take into consideration other factors such the tariff policy or the environmental policy.

Tariff policy is one important tool to gear the phenomenon. A special attention should be paid to the tariff for combined or multimodal traffic (Paragraph 9.5 is reporting some actual practical cases) acting from one side on the road user charges especially those for long-hauling services and on the other side on tariffs applied to rail, port facilities, shipping.

Also rules for the road transport could play a fundamental role, and both this issue are fundamental in reducing pollution and undesired environmental effects mainly due to the road transport.

In case of freight displacement interesting more then one countries, a common policy for tariffs, charges, rules should be adopted.

It has to be remarked that the response to this changes is not always prompt. This is because such reaction is strongly linked to the existing organization of the forwarders. Some forwarders could be reluctant to introduce changes for pure financial reasons since they made investments (i.e. equipment, stock-house, etc) on the basis of the existing organization and they want to amortize them before undertaking changes.

It is strongly recommended that a specific study should be carried on the subject of the multimodal transport. This master plan should involve experts of all modes present in the region as well as an adequate budget. The study should consider not only infrastructural aspects but also mainly demand distribution and logistic-organisation arrangement of forwarders.

It should also be taken into account the need of developing institutional aspects and an analysis of consequences of a policy aimed at favouring multimodal transport in spite of road transport including aspects such as road user charges and road regulamentation.

The study should be used for developing feasibility studies on the matter of rehabilitation or new construction of multimodal terminals.

9.3 Railway infrastructure requirements for multimodal transport

9.3.1 Line parameters

The parameters shown in the third column of AGTC (Paragraph 7.2.2) are generally considered sufficient to avoid nowadays limitations for the railway mode of transport of loading units actually circulating on the existing lines.

9.3.2 Multimodal terminals

In the first phase of the development of these transport techniques, part of conventional freight terminals were used for handling loading units. With the increase of dimensions and weight of loading units as well as the volume of this kind of transport, it was realized that specialized terminals have to be conceived and built. Neither big wares, nor a lot of little fork lifts for the storage and movement of goods, no long platforms for loading/unloading trucks and wagons, but different number and disposition of tracks and lanes for road vehicles circulation, areas for containers storage, disposal of heavy equipments to handle units (gantry cranes or container lift on wheels) were needed.

We can list the conditions that a modern large terminal with a traffic of at least 250 TEU/day has to satisfy:

· 2 or 3 gantry cranes of 40 t, each one operating on 1/3 of track/lane length

· 3 or 4 tracks long enough to receive a complete train specialized for container transport of maximum admitted composition under cranes

· 2 or three driving lanes for road vehicles under cranes

· sufficient areas for units storage under cranes

· interlocking plant that allows direct entrance and exit of trains from/to the main lines

· good connection with the road network

· possibly, connection with a nearby marshalling yard 

· areas and track specialized for custom inspections, if needed

· sufficient light plant for security and night activities

· facilities as auxiliary container lifts, road vehicle parking and container deposit areas, workshops, administrative buildings, custom building (if necessary), bank agencies, forwarder offices, hotel, restaurant, etc.

Annex 9.1 includes figure of a scheme of a big terminal, an example of gantry crane lifting a swap body, an example of container fork front lift at work and some pictures taken in Dushanbe and Khujand terminals.

From this description is clear that a terminal of this size involves great investments and that the existing traffic and the forecast have to be taken in due account before deciding to build such infrastructure.

Normally, intermediate solutions are sufficient, if the traffic does not reach said volume.

Small terminals must have at least under crane 1 or 2 tracks capable to receive 1/3 of a complete multimodal train, 1 or 2 lanes for transit of trucks, sufficient areas for storage of containers, one gantry crane of 40t. Obviously multimodal trains are to be fractioned with shunting movements in a nearby station in such a way that every fraction could be received in a terminal track. Delays are then introduced in the overall process.

9.3.3 Operation requirements

A series of operational conditions are to be implemented to optimize the services and reduce the costs. The following list summarize the most important:

1. short duration of door to door transport, possibly lower than the end-to-end transport by road (high nominal minimum train speed: 120 km/h, high commercial speed: 70-80 km/h), high punctuality record, reliable transport times;

2. reliable and timely information on the transport process (need of modern telecommunication systems), simple documentation, low risk of damages;

3. departure/arrival in line with customer’s requests (in particular late closing times for loading and early placing at disposal of goods), regular services;

4. direct trains of fixed composition from the forwarding to the receiving stations, if possible (i.e. excluding or reducing to a minimum the consignments to/from other trains along the route);

5. utilization of no-working hours of consignee (e.g. transport during the night)

6. along route there should be no stops; anyway necessary stops shall at the same time be used for carrying out work which otherwise would require additional stops (i.e. frontier controls, changing of locomotive); if necessaries, no more than 20min stops at border crossing points;

7. Maximum train length and mass allowed by rules

8. Loading or unloading truck operations in terminal within 20 min from the arrival of the road vehicle

9.4 Actual situation in Central Asia countries

Central Asia railway lines are in the ideal condition to develop multimodal traffic, mainly due to the wide standardized gauge that allows the transport even of “high cube” containers loaded on standard platforms (see Figure 7.2). It should be remarked that the majority of the European railway network doesn’t reach such standard.

For the time being neither problems of loading gauge nor line parameters are to be solved for reasons due to multimodal necessities. In the future, for new lines, could be wise to consider a loading gauge that includes the European loading gauge “C”.

Different considerations have to be done about the existing terminals that are a key infrastructure in a well organized multimodal system.

The existing terminals were built to match with the necessities of the all standardized Russian system. The installed crane capacity reflects generally the criteria derived from the weights not exceeding 25t of the Russian standard units. As the ISO and “high cube” 40’ containers are spreading all around the world, becoming the prevailing typology of containers, and their weight can be more than 30t, the first necessity of these terminals concerns the upgrading of the lift equipments in such a way that 40’ containers could be handled without difficulties. 

In some terminals suitable equipments are now installed, but dangerous alternative solutions are practised in some other terminal, as lifting the heaviest units using auxiliary beams and two 20t cranes.

Anyway it is in the railway operational field that target results, considered necessary for the development of the multimodal, are far to be reached.

Complete container trains running directly from terminals serving large traffic attractors with established time table have only been experienced in the past for a short time and then stopped, although studies are now going on to verify the convenience of programming containers train i.e. from Tashkent to Bandar Abbas, Drujba, St Petersburg, Brest.

The stops of trains at borders take an average time of 3 hours. Delays on the route are introduced for marshalling operations, for excess of storage time of containers at terminals, for the reductions of trains speed on line, for crew and locomotive changes.

Particularly important are the delays introduced to overtake the Caspian Sea fraction of TRACECA route: current vessel are inadequate not only for their insufficient number that do not allow satisfactory connections with trains, but also for container transport, being adapted for RoRo or ferry loading techniques (direct drive on – drive off of road vehicles or successive horizontal transhipment of wagons after successive marshalling operation).

Nowadays a container train would have to be transhipped by ferry and the containers shipped with the wagons which are loaded on. The total weight transported would be sensibly increased, as well as the utilization cycle of wagons. 

Furthermore the fees for handling containers in Black Sea port are among the highest in Asia.

Costs and delays to be born for shipping containers through Caspian and Black Sea constitute then a severe constraint for the development of multimodal system on TRACECA and has to be considered a real bottleneck.

The infrastructural and operational improvements that are to be introduced along the chain of intermodal transport are aimed to reduce travel time and costs of transport, that is, to obtain a higher level of service quality and lower tariffs, which is really within the possibilities of this system. 

The following chapter give examples of the actual situation in Central Asia countries for what tariffs, travel time and choice of routes is concerned. We want only to point out that tariffs remain on TRACECA higher than on the other routes (15% more than the cheaper one), without being justified by relevant advantages for customer. 

9.5 Examples of tariffs and travel time for the transportation between Central Asia Countries and Europe.

Elements upon which are chosen the routes and transport modes have been investigated through interviews with local forwarder.

Hereafter the data collected are reported. 

General note on containers use

One of these elements is the cost of the normally used containers for shipment. The forwarders underlined that is common practice to utilize second hand containers instead of the new ones whose costs are not compatible compared with the transport fees. As a matter of fact the cost of a new container sometimes is comparable to the whole transport cost of a stock of goods from Central Asia to Europe.

Costs of the second hand containers of the sizes normally used are nowadays the following:

	Typology
	Cost in USD

	ISO Containers of 20’
	350

	ISO Containers of 40’
	500

	Containers of 40’ high cube
	750


The containers of 5’ and 10’ of the Russian standards are generally old and only used for transport from/to Russia, they introduce problems of reducing wagon capacity if not properly grouped and consequently delays in total transport time.

The containers for Europe are usually loaded on flat wagons. They reach through railway either Chop (border between Ukraine and Hungary) either Brest (border between Belarus and Polonia).

Freight in both these border stations is transferred from the broad gauge to the European gauge using gantry cranes for moving containers or fork lifts for moving goods from broad gauge wagons to European gauge wagons. The container transport fees for railway is at least a 25% higher than the freight wagon transport fee for the same distance and quantities of the same goods.

Usually the containers do not come back to the origin point of goods shipment. It is not convenient and usually the empty containers are sold in the destination point unless they could be loaded for a return transport. This possibility is however very rare.

Normally only the sea transportation companies can afford to utilize new containers because their organizations allow more easily multiple utilization of them.

The payment of the transport fee can be divided into more instalments. In any case the payment has to be completed before the goods leave the last station in which the forwarders can avail themselves of the possession right on the container, that is the right of stopping the goods up to when they will be satisfied with the due payment.

The most important documents required for the transport and that will accompany the container along the route up to the destination point, are the following:

· Payment invoice issued by the seller. This is an important document to give evidence of the real value of the goods;

· Packing list which gives details on the content of the container;

· Certificate of origin which guarantees the country which the product comes from;

· Quality certificate;

· Fito-sanitary certificate if necessary;

· Veterinary certificate if necessary;

The loading place is the factory where the container is open and loaded with goods. 

Upon reviewing all the abovementioned documentation the customs authorities issue the custom declaration which is an important document which follows the container along its route until arriving to destination. On the base of the nature of the load and on the base of its value the export tax is calculated. Once paid the export tax, the container is closed and sealed by the same custom official who has signed the custom declaration and sent by truck to the railway terminal. 

The routing of the freight is a decision of the forwarder. As described hereafter the choice of a route rather than another is mainly affected by costs and transportation time.

Example of an internal routing (inside Uzbekistan) and regional routing: transport mode choice

In Uzbekistan from Tashkent to Nukus there is a distance of about 1.300km. A transportation on road by truck costs 800$ against a cost of 300$ using a freight wagon. But the time necessary to accomplish transportation by truck is one day while the transportation time by railway freight wagon takes much more time.

On the other hand for a transport between Tashkent and Almaty is more convenient to utilize a freight wagon (for loads of at least 50tons) since the time spent from origin to destination is comparable (more or less four days) and the cost by train is lower.

Examples of international routings: transport mode choice

The cotton production and transportation has a great importance for Uzbek economy. Usually the cotton reaches European countries through the port of Bandar Abbas. The route is the following:

· the cotton is loaded on freight wagons in Bukara which proceed towards Iranian Bandar Abbas port. Cotton is at this point loaded in containers and transferred into ships for the sea transport towards European destinations or Chinese ports.

· Otherwise the cotton can be loaded on trucks directly in Uzbekistan and then loaded in containers in the above mentioned Iranian port.

The cost difference between the two options is the following:

	
	Railway wagon + container
	Truck +container

	Transport cost / ton
	87 $ /ton
	85 $ /ton

	Time from origin to final destination
	20 days
	7 days


It is evident that both for time reasons than for cost evaluation it is still more convenient to utilize trucks up to the Iranian port and then change the transport modality into a shipment through sea routes until the final destination.

Alternative routes

Without passing through Iran the cotton can reach Riga (Lettonia) by train.

From Riga the cotton is loaded in trucks and will easily reach the European factories.

From Tashkent goods can even be loaded on railway wagons, reach the port of Turkmenbashi (Turkmenistan) and through vessel reach Baku (Azerbaijan) and then European destinations. 

Tashkent – Milan example of different routes

In order to analyze the convenience of different transportation modalities or the combinations of these modalities for sending goods from a country of Central Asia to an European country, Tashkent as origin point, Milan (Italy) as destination point, a 25T cargo and a 40’ ISO container, when needed, have been considered.

In the following tables the different choices of routing and of transportation modality are represented and described. Tashkent forwarders are the source of information. The inquiry was held at the end of September 2004. The costs can have noticeable variations in a short time.

a) Tashkent - Bandar Abbas – Genoa - Milan

In this first hypothesis goods are loaded in Tashkent on railway wagons, they reach the Bandar Abbas port, are transhipped into a 40’ container, loaded on vessel and transported by ship up to Italian Genoa port, then by truck + container up to destination.

	Route
	Time 
	Transport Cost 

	Tashkent-Milan (through Bandar Abbas Iranian port)


	35 days
	5.500 $ 

(cost of second hand container included) 


b) Tashkent – Poti – Genoa – Milan

A second route considers a railway transport on wagon up to Poti, crossing Caspian Sea, a transhipment into a 40’ container, and its transport by ship up to the Italian Genoa port, passing through Istanbul, then by truck + container up to final destination.

	Route 
	Time 
	Transport Cost 

	Tashkent-Milan (through Poti Georgian port)


	30 days
	6.300 $

(cost of second hand container included)


It is important to notice that an important component in costs difference between the two routes above mentioned is due to different costs of handling operations in the two different ports.

In Poti (Georgia) the costs are very high compared with the costs in Bandar Abbas port (Iran), namely 19 $ per ton of handled freight for the former against only 15 $ per ton of handled freight for the latter.

c) Tashkent – Novorossiysk – Genoa – Milan

This route considers a rail wagon transport up to the port of Novorossiysk (Russia) from where goods are loaded in a 40’ container for the shipment through the Black Sea and the Mediterranean Sea up to Genoa Italian port.

After that, goods proceed by truck + container to the final destination.

	Route
	Time 
	Transport Cost 

	Tashkent-Milan (through Novorossiysk Russian port)


	30 days
	6.000 $

(cost of second hand container included)


d) Tashkent – Brest – Milan

This is the most convenient route in terms of costs and time.

From Tashkent to Brest (border between Belarus and Poland), the goods are loaded on a rail freight wagon which reaches the border in 15 days. After that the freight is loaded into a truck which in 8 days reaches the final destination.

	Route 
	Time 
	Transport Cost 

	Tashkent-Milan (through Brest, Europe border)


	28 days
	5.800 $


Conclusions

By comparison of alternative routes in terms of costs and time, the solution of using the TRACECA corridor through Poti seems not to be competitive. Despite the travel time which is comparable with the best possibility, the cost is very high (around 15% more).

In any case the solution of avoiding the maritime transport using railway and road and passing through Brest seems to be the more convenient.

9.6 Recommendations

The actual low volumes of container traffic do not help to invert the existing negative trend for such traffic; additionally the economical crisis that the majority of Central Asia republics are facing through is a worsening factor. Therefore the difficulties to obtain in a short time big results in developing multimodal transport are evident, whatever measures could be taken.  

Anyway the experience has proved that critical situations could be some times the occasion to review the criteria followed in the previous periods with the target to discover more convenient and rational solutions. The development of multimodal techniques are in the transport field a revolution that could bring great advantages for customers in terms of lower costs and higher levels of services. In our opinion, railways undertakings have to be prepared to face an increasing of multimodal demand from the market in a short time after appearing inversion of tendencies in the economical situation.

Our suggestions are then the following:

About Infrastructure

· Upgrading terminals that are considered possible origin/destination of specialized container trains (in particular installing 40t lifting equipments)

· For the new lines, adopt a wider gauge that include European gauge “C”.

About Operation

· Start as soon as possible to offer specialized container trains running on the routes that are open to improvement of traffic in accordance with a time table

· Implement all the operation improvement that could reduce travel time and improve the level of services; most of them are mentioned in the above chapters.

About tariffs 

· Within the limit imposed by costs, reduce the tariffs for the transport of containers.

About rolling stocks

· Provide some “poche” wagons to experience the transport of trailer and semi trailer that are successfully used in Europe (Figure 9.1). Advise customers about the possibilities of convenient transport by rail of swap bodies, in case a massive turn over of the existing heavy road vehicles, generally obsolete and inadequate for the transport of big volume of goods, will start in the Central Asia countries.
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Figure 9.1 – Scheme of a semi trailer loaded on a “poche” wagon

10. Harmonisation of standards and of operating procedures – Recommendations on standards adaptation and improved inter-operability (Activity A.8)

10.1 Interlocking, Block Devices and Centralised Traffic Control Systems

10.1.1 Introduction

The aim of this chapter is:

· to supply an analysis of the present situation of safety devices in Central Asia railways. This situation is available from the surveys that are now in progress as well as from the ones developed during previous studies;

· to supply an overview about electronic interlocking and block/ATP systems in Europe;

· to find, from the comparison, possible and justified upgrading of present interlocking and block systems in Central Asia countries;

· to find technical and economical solutions (in-line with European standards) suitable for maintaining interoperability and improving safety.

The assessments, provisional at the time, are reported also to compare the opinion of the Consultant with the ideas and strategies of Beneficiaries.

10.1.2 Present situation in Central Asia Countries

10.1.2.1 Plants typology

Basic functional characteristics of interlocking and block systems existing on the lines of the studied Central Asia countries (Kazakhstan, Kyrgyz Republic, Uzbekistan and Tajikistan) are described in the following paragraphs.

10.1.2.1.1 Mechanical Key Dependence Interlocking Installations (MKDI I)

These systems allow station personnel to operate points and signals trough electromechanical devices and are based on a central lock where the keys, collected from points, are imprisoned in order to secure points in the required positions.

Only in such situation the signals can be set to clear. These systems perform a secure connection between signals and points so that itineraries remain interlocked until the train has cleared the section.

Usually they do not permit electrical detection of the state of occupation of station tracks. 

10.1.2.1.2 Electric Relay Interlocking Installations(ERII)

These installations establish the entrance and exit routes by selecting and locking the points in the corresponding position for the required route, locking the route, permanent checking through the track circuits if the insulated sections of the route are free or occupied and by giving the free signal for the route.

These systems allow station personnel to operate points and signals via electrical devices from a single central post that contains a command and control desk and where the movement inspector operates.

Basically, the equipment is controlled from a control desk, made of mosaics representing individual outdoor elements, such as signals, points, shunting signals, track circuits etc. 

These devices can be remotely controlled and supervised from a central place (CTC) and can be unmanned.

The train route is normally set by simultaneously pressing the signal button and the destination button which is usually located on the track to which an entry route, for instance, is to be set. The device automatically checks the condition of track circuits and throws points to appropriate positions. 

It also ensures flank protection, i.e. prevents crossing from the side and a protective route in the length of 100 m behind the exit signal in case the engine driver cannot stop the train at the prescribed distance. 

At the end of this process the train route is “blocked” and the respective signal is set to clear. All signals display two or more meaningful signal aspects which means that the signal indicates the aspect of the next signal. 

The occupancy control of tracks and points, as mentioned, is carried out by track circuits.

In stations, one rail is usually insulated while the other rail serves for the traction return current, if the catenary is present. 

The bridging of rails by a wagon or a locomotive is indicated as the occupancy of the section or point respectively. 

The equipment operates according to following principles. The device first finds the train route defined by pressing the start and destination buttons. Then it closes this route, checks the condition of track circuits and sets the points in appropriate positions.

In the next phase it ensures flank protection: for this train runs and protects crossing routes. When checks and points setting are completed, the train route is blocked which means that other settings that could endanger the train route, are prevented.

Following this, the states of the signals are checked and the signal set to clear. The signal aspect is determined with respect to the position of points and the program foreseen.

Since signals display two or more meaning aspects, the signal aspect can be changed either by setting the next signal to clear (exit route from station) or by the situation in automatic block sections. 

From the point of view of functional and constructive characteristics, all the interlocking installations are designed and used with components installed in the relay room (relay racks and boxes, control panel, cables distributor) and outdoor (signals, point machines, track circuits etc.) and are connected with automatic line block installations existing on the open line.

10.1.2.1.3 Half Automatic Block Line Systems (HABLS)

It is a connection between corresponding stations based upon equipment ability to detect the occupancy of the section between stations which are equipped with electro-mechanical or electric - relay signalling and safety devices.

The signals can be set to clear only if the section is not occupied.

From a station to the corresponding one only one train at a time can run on each track. 

10.1.2.1.4 Automatic Block Line Systems (ABLS) and Cab signalling

ABLS divides the line in block sections which are controlled by track circuits and protected by side light signals, displaying the reading code for speed to the driver.

By means of permissible indications displayed, the train is authorized to advance and occupy the block section protected by respective signal.

This system permits the between stations-spacing of several trains travelling in the same direction.

From the point of view of functional and constructive characteristics, ABLS is conceived with components (signals, track circuits, cabinet for equipment, cables, etc) distributed along the line and interconnected with ERII of the neighboring stations and with ALC, LSC and, if necessary, with ATP installation (see further).

Automatic blocking is supplied with continuous type devices of automatic signaling cab whose signals start to be sent in the track circuit before the light signal at the train approaching.

When code automatic blocking is applied on the electrified sites, its track circuits are fed by alternating current. 

On the sites not electrified or electrified with direct current, track circuits are fed by alternating current with frequency of 50 Hz, and on the railways electrified by an alternating current where the traction alternating current has frequency of 50 Hz, track circuits are fed by a current with frequency of 25 or 75 Hz.

The current is sent into track circuits as a combination of pulses which contain the information about signal light aspects that the driver is going to see.

The automatic cab signalling should be integrated by a self- braking device with an equipment for checking the vigilance of the driver and for controlling the train speed. The checking of the driver’s vigilance is made at the approaching of the train to the closed light signal; the automatic vigilance starts from the instant the engineman's indicator changes from green to yellow signal to the instant the driver gives the confirmation by pressing an acknowledging contact. 

Furthermore, in the case of running with yellow signal (in excess of a fixed speed), and also with yellow/red signal or red signal on the engineman's indicator, periodic check of vigilance each 30-40 sec comes into effect.

In all cases if the acknowledging contact will not be pressed in the due time, the train automatically stops by means of a self- braking device before reaching the next closed light signal.

The train automatically stops in the following signaling aspects: 

· When approaching a red signal at a speed exceeding 20km/h

· When approaching a yellow/red signal at a speed exceeding 60-70km/h.

10.1.2.1.5 Automatic Level Crossings (ALC) with or without half-barriers (stations)

These installations achieve the interdiction of the road traffic at the approaching of the train with a suitable time before the train arrives at the level crossing.

After the train passes, the interdicting signalisation is automatically cancelled and the level crossing is again opened for road traffic.

The track circuits of the relay interlocking system (ERI I) and ABLS installations achieve the control of the train approaching to the level crossing depending on the level crossing position. ALC installation are operated depending on ERI I installations which restrict the railway traffic in case the first installations are out of order or are not available.

ALC installations are conceived and operated without any local agent; their operating conditions are remotely signalled on the train dispatcher command and control panel of the ERI I in station.

10.1.2.1.6 Automatic train protection (ATP)

These installations, not present on the lines of CIS countries on study, are conceived in order to offer an automatic and intermittent speed control.

The ATP installations are associated with the light block signals and, depending on their indications, send to the locomotive some information referring to the speed regime: when measured speed values are higher than the prescribed ones the train driver shall take measures in consequence. Ignoring this speed regime brings about the setting on the emergency automatic brake and the train stops.

Information is often sent unilateral from track to train in the instant of electromagnetic interaction between the locomotive antenna and the beacon (mounted in line and associated to the block line signals).

10.1.2.2 Situation of the networks safety devices

The first overview of the net of Kazakhstan, Kyrgyz Republic, Uzbekistan and Tajikistan revealed the following situation.

10.1.2.2.1 Kyrgyz Republic

The network has an extension of 427 km structured as illustrated in figure 1 of Annex 10.1.1.

In terms of signalling, the main line connecting the country’s capital to the border with Kazakhstan is equipped with automatic and semiautomatic block and all stations have relay interlocking systems, while 50% of the Bishkek-Balikchi section (168 Km) has manually operated systems.

The border-Bishkek section of this line is managed by CTC from the central control centre in Bishkek (see fig. 2 in Annex 10.1.1).

Figure 3 (Annex 10.1.1) shows the extension of the lines and the block systems currently in use.

Even along the longest section Kok-Jangak, 50% of station plant is manually operated. 

The operational procedures observed for the network are the same as those used prior to the country’s independence when this railway formed part of the Soviet Railway System.

The signalling system is the result of two distinct investment plans: the first dates back to the sixties and seventies, the second - to the eighties. The latter mainly consisted of upgrading the lines and main stations to the current standards of the time.

The table below shows the types, frequency and average age of station plant.

	Kyrgyz Interlocking Systems
	number
	%
	Age (years)

	Push-button panel (ERII)
	21
	67
	20/30

	Mechanical Key Dependence (MKDI I)
	7
	23
	15/35

	Other types
	3
	10
	

	Total
	31
	100
	


The table in figure 4 of Annex 10.1.1 highlights the following general features of the lines in analytical form:

· The extension of automatic and semiautomatic interlocking systems and other types of system;

· The extension of the lines controlled by CTC and the ones without control;

· The number of stations subdivided into those with relay interlocking, with levers and keys (MKD) and those without any form of safety systems.

10.1.2.2.2 Kazakhstan

The network is schematically represented in figures 5, 6 and 7 of Annex 10.1.1 which highlight the lines at the various hierarchical levels proposed.

In terms of operations, the use of central traffic control is widespread on the network as can be seen in figures 8, 9 and 10 showing the extension of the lines under CTC and the location of the Control Centre.

At present Kazakh railways have 53 operative sections of line managed by dispatcher which are equipped with various types of CTC.

The introduction of computer-based CTC has begun: there is a control centre at Semipalatinsk that manages three systems equipped with “Dialogue – trans” system and there is a CTC section managed by the “Neman” system at Djambul station.

In each CTC section Station Controllers normally manned the large stations and terminal stations of the section.

The lines and stations are generally equipped with light signals, electric points and automatic or semiautomatic block systems based on track circuits of length around 2500 metres (see figures 11 and 12). Each CTC section is located in different rooms of the same building. Here the operator plots train graphs by hand and manages into order the traffic over sections of 300 km.

For communications in the controlled area the operator has a half-duplex selective telephone system over dedicated lines

Lines with coded automatic block also have on-board signal repeaters with automatic braking in case of signal jumping.

On the other hand, there are no ATP systems for automatic braking in case the maximum speed limit is exceeded.

Over 95% of station plant (over 700 elements) are push-button type, that is to say, relays with buttons interlocking type and were realised in the seventies with the consequent actual maintenance problems and costs.

The remaining station plant is Mechanical Key Dependence (MKD) type which is also in the average of 25-30 years.

Local passenger traffic (commuter) is significant only in Astana and Almaty hubs. The other cities with commuter traffic but of a minor entity are:

· Semipalatinsk

· Djambul

· Lenger

· Kandagatch

· Aktjubinsk

Therefore, even considering this type of transport, no traffic problems can be identified even for the priority lines.

The differences between the main types of CTC are shown in table below:

	Technical characteristics
	The main types of CTC

	
	Dialogue
	Neva
	ChDTs
	PChDTs

	The number of line points of controlling
	Unlimited
	Up to 20
	Up to 20
	Up to 16

	Total of controlled objects
	Unlimited
	1120
	960
	640

	Total of inspected objects
	Unlimited
	460 * 4 = 1840
	1230
	1280

	Transfer rate of the information Telecommand / Telecontrol
	2400 bps
	1.2 / 5.4 sec
(All cycle of the channel)
	1.2 / 0.35 sec
	3 / 1.2 sec

	Imaging of train number, automatic management and listing of the graph
	Yes
	No
	No
	No

	Central post equipment
	Serial industrial PC IBM - 2 units (double PC hot reserves). Not required for additional squares.
	Metal cabinets 7 - 12 pieces with channeling and recording equipment, taken square 25 m2.
	Metal cabinets 7 - 12 pieces with channeling and recording equipment, taken square 25 m2.
	Metal cabinets 7 - 12 pieces with channeling and recording equipment, taken square 25 m2.

	Control room
	3 – 4 monitors
	Remote panel and push – bottom console
	Remote panel and push – bottom console
	Remote panel and push – bottom console

	Line post equipment
	PC in special construct
	Metal cabinet
	Metal cabinet
	Metal cabinet

	Possibility to operate 2 line sections from 1 working place
	Yes
	No
	No
	No

	Information interchange with adjacent line sections and with systems of a top level (ASOUP – Mainframe based system with information about trains and freight coaches)
	Yes
	No
	No
	No

	Diagnostics
	Yes
	No
	No
	No

	Service of the dispatcher, description of technology and highlighting technical information for stations
	Yes
	No
	No
	No


"Dialogue - trans" system designed in Moscow includes modules which enable the connection to the central unity of each type of present peripheral systems.

“Neman” is similar and equips Otar – Almaty section and enables the connection to the central unity of other types of peripheral systems such as Neva and Lutch.

The stations are normally manned. 

10.1.2.2.3 Uzbekistan 

The network is schematically represented in figures 13 and 14 of Annex 10.1.1, which also highlight the various hierarchical levels, proposed.

The lines are generally equipped with light signals, electric points and block systems based on 50 or 25 Hz track circuits.

From an operational point of view, the CTC whose centre for all the lines is in Tashkent has the jurisdiction illustrated in figures 15 and 16. 

Three different types of CTC are currently in service:

· Neva: the oldest, totally with relay technology;

· Lutch: dating back to the eighties, still with relay technology but with greater control potential (around 50% more than the Neva system);

· Dialogue: the most recent computerised system.

The Dialogue system has been in service since 1994. The first section was Kungrad-Beyneu, which managed 22 stations along 408 km of line; however it only handles 3-4 pairs of trains per day. From the Control Centre it is possible to command itineraries by clicking on the extremes with a mouse. Now the system is limited to Kungrad-border section. The border-Beyneu section is controlled from Atyrau in Kazakhstan.

Lines are displayed on monitors that also repeat the position of signals, block section occupation and the number of trains in circulation.

The indications of the control panels of the individual stations can be called up on monitor for any individual manoeuvres.

Local Controllers are present at the most important stations, whereas the others are manned, but by lower level operators acting under the management of the Central Controller in case of need. The presence of these guardian operators is justified by environmental difficulties and the station access problems as stations are often located in desert areas.

The function of Train Describer is present, whereas the Train Graph function is presently carried out manually. There is no operator guide program, but this is not necessary because of the modest traffic volume in circulation.

The technicians, maintaining the more dated systems, judge them to be safe and still maintainable, and obtain replacement parts from other systems destined for replacement by more modern systems. Spare parts, however, are purchased in the Soviet Union where similar systems are still used.

The various types of interlocking that are in use over the network are given in figures 17 and 18 of Annex 10.1.1.

On the lines with automatic block there is automatic braking in case of signal jumping. On the other hand, there are no ATP systems for automatic braking in case the speed limits are exceeded.

The table below shows the type, frequency and average age of the station plant which is somewhat high:

	Uzbekistan Interlocking Systems
	number
	%
	Age(years)

	Push-button panel (ERII)
	231
	92
	20/30

	Mechanical Key Dependence (MKDI I)
	20
	8
	15/35

	Other types
	-
	
	

	Total
	251
	100
	


There is a total of 251 stations subdivided as follows:

· Passengers (2): Tashkent passengers; Tashkent – South (Main stations).

· Marshalling (4): Chukursay; Kokand; Bukhara – I; Khavast.

· Big freight stations (8): Djizak, Uzbekistan, Samarkand, Karshi, Termez, Kungrad, Khodjeily; Urgench.

· Freight (80).

· Intermediate (157) (43of which are sidings).

The age of more than 50% of the interlock systems is over 25 years with the consequent maintenance problems and costs as well as spare parts procurement.

The current maintenance and monitoring system presents a variety of problems (heterogeneity of plant, scarcity of equipment, etc.) with low sector productivity as a result.

The general features of the signalling plant are represented in graphic form in the tables in figure 19 which also highlight:

· The extension of automatic and semiautomatic interlocking systems and other types of system;

· The extension of the lines controlled by CTC and the ones without control;

· The number of stations subdivided into those with relay interlocking, those with levers and keys (MKD) and those without any form of safety systems. 

10.1.2.2.4 Tajikistan

The railway network (Fig. 20 in Annex 10.1.1) has an overall extension of around 480 km and serves to connect the country to the larger Uzbek network which performs international traffic services. 

All stations on the most northern Bekabad-Kanibadam line (112 km of which are 65 double track) are equipped with relay interlocking systems with an average distance between station of 12.5 km. The line is equipped with automatic block and the largest station is at Kafurov (Khujant).

The Pakhtabad-YangiBazar line (155 km long, all single track) is equipped with semiautomatic interlock. The average distance between the stations, all of which are equipped with relay systems, is 17.2 km.

The main station is Dushanbé 2, in the capital city.

Lastly, the most southern line, Amuzang-Javan/Kulyab, is not equipped with automatic interlock, but only with an electric staff interlock system.

The overall length of the line is 213 km, plus the branch for Kulyab of 135 km and the average distance between stations is around 27 km.

Figure 21 shows the above-described lines and the respective types of interlock system in use.

The operational procedures observed for the network are the same as those used prior to the country’s independence when this railway formed part of the Soviet Railway system.

There are no CTC systems operating and the signalling system is the result of two distinct investment plans: the first dating back to the ‘sixties and ‘seventies; the second - to the ‘eighties. The latter mainly consisted of upgrading the lines and main stations to the current standards of the time.

The table below shows the types, frequency and average age of station plant. 

	Tajikistan Interlocking Systems
	number
	%
	Age(years)

	Push-button panel (ERII)
	22
	65
	20/30

	Mechanical Key Dependence (MKDI I)
	7
	21
	

	Other types
	5
	14
	

	Total
	34
	100
	


The general features of the signalling plant on this network are represented in the form of a table in Fig. 22 of Annex 10.1.1 which also highlights:

· The extension of automatic and semiautomatic interlocking systems and other types of system;

· The extension of the lines controlled by CTC and the ones without control;

· The number of stations subdivided into those with relay interlocking, those with levers and keys (MKD) and those without any form of safety systems.

10.1.2.3 First general conclusions

From a general point of view the survey examined aspects related to the operational management and features of the signalling systems in service both for lines and for stations.

The carried out survey highlighted the following aspects common to all considered networks:

· All systems were constructed according to common standards (those in force during the Soviet Union era);

· Various categories of plant both for lines and for stations are very old;

· Maintenance costs are increasing, above all due to the difficulty in procuring replacement parts;

· The installations appear to guarantee circulation in safety;

· As regards the traffic regularity, the information obtained indicates that current traffic conditions are satisfactory;

· The quality of service has to be concretely improved especially in terms of supply of short and long distance passenger connections and in the delivery times of freight.

From the undertaken analysis and from the data and information gathered, the Consultant can confirm that the general economic situation is continuing to determine much lower traffic volumes than those recorded prior to independence, with the consequent overcapacity of the respective railway networks. This with really few exceptions.

Consequently, for the countries considered, widespread works on signalling plant aimed at increasing transport capacity should not be considered as a priority.

However, this does not exclude works to substitute obsolete equipment and to increase transport capacity aimed at solving exceptional and specific critical situations.

10.1.3 General technical proposal

Following the above provisional overview, the Consultant considers very important to promote a significant exchange of ideas and information which will be of mutual advantage for the project and for both the Beneficiaries and Consultant who expects, by this approach, to receive guidance especially on strategic matters.

In the following paragraphs some technical proposals are suggested. The very same proposals were presented during the Seminar which was held in Tashkent on 18th-19th November and they were approved by the Beneficiaries.

10.1.3.1 Realisation of a light network

With “realisation of a light network” is intend to suggest measures to identify and eliminate all infrastructure components that are currently not in use whose further use in the medium term (5-10 years) is absolutely unlikely.

Stations which will not carry out crossing or priority operations, according to the traffic demand, will be proposed to be closed.

Exception to these criteria could be made only in the presence of a proven commercial need for acquiring a traffic share which justifies the overall cost of the station operation preserving. 

The marshalling yards to preserve will be those justified by the actual or forecast number of freight wagons. For what concerns the others a proposal of discharge will be advanced. 

The choice must take into account the need to favour yards suitable for developing inter-modal services and to implement the diffusion of block trains to reduce journey times by eliminating intermediate movements. 

Access points and the relative mechanisms should be recovered from rarely used or abandoned tracks.

Adoption of the indicated criteria would lead to a series of advantages such as:

· reductions of operating and maintenance costs;

· improvements in quality of service due to the reduction of the quantity of apparatus susceptible to breakdown;

· a source of recovered material that, once overhauled, could provide precious replacement parts for the systems still in service.

10.1.3.2 New centralisation, extension of automatic block and CTC systems

In the Consultant’s opinion these measures are not justified by the need to increase capacity, but only by the extension of the jurisdiction of the Centralised Traffic Control (CTC) posts in order to achieve reductions in management costs, optimisation of traffic control and plants maintenance, both in normal and in disrupted situations.

10.1.3.3 Signalling plant renewal

In any case, the interventions in the signalling sector will be considering all aspects related to the interoperability level that must allow Beneficiaries to:

· continue to enjoy common features as regards track, rolling stock and the basic standards with consequent advantages to vehicle circulation potential use of drivers and exchanges at frontiers;

· adopt technical solutions for new plants based on the same standards (in-line with European standards), also for specialised personnel training, to reduce stock problems and constitute an important market for suppliers interested in entering a competitive manner;

· modernise operating procedures, protocols and management practices.

In next paragraphs the renewal of telecommunication network (assessed in a dedicated chapter) is not mentioned, however the absolute priority of its rehabilitation is taken for granted.

10.1.3.4 Electronic interlocking and block/ATP systems

As the need for technical compatibility of the Central Asian railway system with the European railway corridors becomes a necessity, it is also essential to mention the situation and trends in railway signalling in Europe.

In this and in the following paragraphs an overview on European interlocking and block/ATP systems is presented.

Up to the eighties European railways were equipped with electromechanical and relay type safety systems.

The introduction of solely relay type equipment began only after the Second World War when the logic techniques used by these components began to spread.

As for the operations, the more advanced European railways network is now oriented towards progressively abandoning traffic control through movement inspectors in the corresponding stations; but it is clear that this organisation has numerous defects.

The costs alone would already be sufficient to induce an organisational change for administrations which, among other thinks, have to conform to supranational standards that impose balances tending towards equality.

But, as it is known, there is another important factor that makes the system obsolete: it is the impossibility of personnel with local instruments to take the best decisions for improving the overall quality of circulation.

Computerised systems are instead capable of converging and displaying all information on traffic and plant status necessary for optimising traffic of increasingly broad areas at a central control point, employing a minimum number of suitably trained operators.

The utilisation of this type of systems allows central post operators to be assigned with an increasingly number of services or to extend the area of jurisdiction and increase productivity with similar result.

The location in the same central control post for the various subsystems controlling various lines and functions (traffic, maintenance, information, catenary etc.) facilitates relations between the various operators, in particular permitting the minimisation of the time and entity of disturbances to circulation.

The flexibility of system configuration could also permit significant economy in terms of skilled personnel by varying jurisdiction of the positions according to the situations which typically occur throughout the day (for example peak hours, night hours etc.)

The train dispatcher is able to make the service more flexible without reducing safety standards: this employee, receiving the state of occupancy of the line in real time along with all data on the state of system efficiency, is in a position to act directly and take the best and most timely decisions to make traffic more fluid, thereby, influencing the quality of the service.

For the above-mentioned reasons and on condition that the concerned Beneficiary agrees, the Consultant suggests to extend CTC systems to the lines that will be upgraded.

10.1.3.4.1 Electronic interlocking

Electronic type safety and signalling systems first appeared in 1985.

The main reasons these systems were preferred over the previous generation systems were: smaller size, improved reliability and availability, simpler maintenance, easier modification, easy replacement of the electromechanical apparatus in service, etc.

Furthermore, it is reasonable to foresee a cost lowering of these systems which are going to spread all over the world. 

It is not easy to describe the difference between the various electronic systems implemented in the various countries; however, an attempt can be made by considering the following aspects:

· Hardware version and system availability;

· Software version;

· Management picture.

Hardware version and system availability

The basic principle of system availability lies in the doubling of the hardware. Three systems were adopted:

· The two from three system where the system compares the results of two units with a comparison method, while a third unit is on stand-by;

· The two times-two system in which two systems function independently and another two systems are on stand-by;

· Single channel systems have no redundant units. System safety is achieved using two different programs on the same unit

Software version

System structure is based on:

· Systems consisting of centralised processor units where two programs are inserted in two units;

· Systems with decentralised processor units where two programs are inserted in one unit.

Management picture

As regards the signals represented on station panels, the systems can be subdivided into:

· Systems with secured repetition on panels, that is to say, conforming to the positions of field elements;

· Systems with non- secured repetition on panels.

Adopted features adopted: comparison

The following table is a comparison of the adopted features on the various European networks for electronic type safety and signalling:

	
	DB
	OBB
	SBB
	MAV
	BR
	BV
	DSB
	RENFE

	Hardware version
	
	
	
	
	
	
	
	

	-2 from 3
	X
	X
	X
	X
	X
	
	
	X

	-2 times-two systems
	X
	X
	X
	X
	
	
	
	X

	-Single- channel
	
	
	
	
	
	X
	X
	X

	Software version
	
	
	
	
	
	
	
	

	-Two programs in two units
	X
	X
	X
	X
	X
	
	
	X

	-Two programs in one unit
	
	
	
	
	
	X
	X
	X

	Management picture
	
	
	
	
	
	
	
	

	-Management picture with secured signalling
	X
	X
	X
	X
	
	
	
	

	-Management picture without secured signalling
	
	
	
	
	X
	X
	X
	X

	Legend:

DB: German Railways 




SBB: Swiss Railways

DSB: Danish Railways




MAV: Hungarian Railways

OBB: Austrian Railways




BR: British Railways

RENFE: Spanish Railways



BV: Swedish Railways


10.1.3.4.2 Block and ATP systems in European railways

In the EU Members States even 15 different block and signalling types are presently utilised:

	1
	ASFA 
	(Spain)

	2
	ATB 
	(Nederland)

	3
	BACC 
	(Italy)

	4
	Crocodile
	(Belgium, France, Luxemburg) 

	5
	Ebicab 
	(Portugal, Sweden) 

	6
	Indusi/PZB 
	(Austria, Germany)

	7
	KVB 
	(France)

	8
	LZB
	(Austria, Germany, Spain)

	9
	SELCAB 
	(Spain, UK)

	10
	TBL 
	(Belgium, UK)

	11
	TPWS
	(UK)

	12
	TVM 
	(Belgium, France)

	13
	ZUB 123 
	(Denmark)

	14
	EVM 
	(Hungary)

	15
	LS
	(Czech Republic, Slovakia)


A further system utilised in Europe but not by UE member is:

16.
ZUB 121    (Switzerland)

Functional characteristics of these systems are summarised in Annex 10.1.3.

Interoperability demand pushed UE Members States to plan progressive adoption of a single system which is the new European Railways Traffic Management System (ERTMS). 

The objectives, the characteristics and the main functions of this system, however still not consolidated by the results of the trial sites and the first implementation, are analysed in annex 10.1.4.

Such annex highlights that ERTMS (ETCS +GSMR) allow to reach:

· Signaling interoperability among different systems;

· Cab staff cutbacks

· High degree of safety connected to the automatic interventions of the on board braking system

· Increase of lines transport capacity connected to the better utilization of the maximum line speeds

· High speed operation.

10.1.3.4.3 Possible upgrading of present block system in Central Asia countries

A situation opposite to the European one exists on Central Asia networks where a single automatic block system is utilised with the characteristics above described (see 10.1.2.1.4)

These systems have satisfactory characteristics as regards lines transport capacity, both in present and medium term traffic volumes forecast. Moreover these systems assures the interoperability demand between the different States.

In such situation the Consultant opinion is that the functions allowed by ERTMS are not a priority issue and that the relative investment costs in the infrastructures and rolling stocks are not justified for CIS lines.

It is still possible to notice that the system ABLS on service does not automatically control speed limits imposed by:

· signals aspects (except same particular cases)

· line conditions (for instance the geometry of the line)

· rolling stocks speed limits

· permanent or provisional speed restrictions.

In the opinion of the Consultant the solution of these problems with an higher safety level shall be implemented only when traffic volume will substantially increase or suitable traffic monitoring should highlight an increasing trend of accidents due to driver wrong behaviors.

Some European networks are implementing systems which integrate present spacing plants and allow:

· Driver warning in case of overcoming the nominal curve of allowed speed;

· Automatic braking service in case of overcoming the warning curve;

· Emergence braking service in case of overcoming the control curve of speed.

They are the so called systems of Repetition of Digital Discontinuous Signalling (RSDD).

RSDD is an Automatic Train Protection (ATP) system which can be utilised single or in addition to ABLS.

On board equipments are able to manage informations from several sources. The system is made up of balises and encoders along the track. An aerial on board feeds balises when overpassing by an inductive coupling. There are two kind of balises: ”system balises” which hold information about line and “signaling balises” which hold information about signals aspects.

The following information are shown to the driver:

· Maximum allowed speed

· Planned speed

· Actual speed

· Warning before emergence braking

· Auxiliary information.

In normal conditions the train basically controls:

· line speed on the basis of the speed allowed by track and by rolling stock

· permanent or provisional speed restrictions.
The mainly reactions are:

· Service braking

·  Emergency braking.

In case the traffic will be increasing, these systems could be implemented without removing the present block system. Therefore the present system can be further extended because in any case it will not be substituted by the eventual new system. 

10.1.3.4.4 Interlockings specifications

The Consultant suggests to adopt signalling electronic boxes, beginning from stations of bigger dimension and where the environmental conditions are not extreme. Their main technical specifications are summarised in the following paragraph. 

Electronic signal boxes: recommended general specifications 

Itinerary command and safety functions must be at least two-channel and capable of processing data according to the “two times two system” or “2 from 3 system” principles. Moreover, data transmission systems must be double to prevent any interruption to traffic control.

The computerised system must be modular to be able to accommodate geographical or functional extension without difficulty. System configuration must be failsafe and the electronic signal box system must have a high level of reliability and any failures must be able to be diagnosed and located. 

The communication interfaces of the individual computers must comply with international standards and be totally reliable. 

The safety level required for the signal box system must be guaranteed by processes duplicated in at least two independent micro-computerised systems and at software level by comparison of output data at all levels protected by encrypting. 

The system must be predisposed for control from a central post and for connection via both copper and optic fibre cables.

A diagnostic program must be installed capable to detect both system (internal) and field element (external) failures and be powered by a suitable uninterruptible power supply (UPS).

The software and computers must be realised in compliance with the European standards.

Further information on this subject can be find in the document in Annex 10.1.2.

The above mentioned Annex titled “Computer Based Station Interlocking Systems” presents the following main contents:

· Equipment characteristics (RAM standards and requirements)

· Diagnostic of the computer based system and the yard devices

· Type of equipment

· Operating modes

· Upgradeability requirements

· Maintenance of installations

· Costs assessment.

Traffic Control Centre: recommended general specifications

The following general specifications are based on the concept that computerised systems allow all information regarding traffic and the condition of railway systems to converge on and be displayed at a central post, and are ideal for optimising traffic over increasingly extensive areas using a limited number of highly trained operators.

The location of the post at the centre of the various subsystems set for controlling several lines and hubs and various other functions (traffic, maintenance, public information, catenary, etc.) facilitates the relations between various operators and in particular stipulates rapid problem resolution.

By varying the jurisdiction of the posts according to the situations that typically arise at various times of the day (for example, peak hour, night time, etc.) the configuration flexibility of these systems can also permit significant reductions in the number of highly qualified personnel required.

The traffic control centre must, therefore, be able to control traffic over several lines and railway hubs and have several workstations for train circulation command and control.

One or more posts must be envisaged for controllers of operations in unmanned stations.

Where electric lines are present, the control centre will include a workstation for operations regarding connection and disconnection of catenary line power.

The two types of workstation (respectively for traffic and energy) will be located in the same rooms and connected together but not in a manner that conditions the independent functioning of the two systems: that is to say the movement inspector will only be presented with a display of the power condition of the lines and modifications to the situation made by the electric power dispatcher.

The sequence of commands related to train movements will be previously programmed according to the timetable.

The central post must be equipped with a synoptic chart representing, in secured mode, the controlled itineraries and the locations of trains with their identification numbers.

The central post must also have a supervising maintenance centre able to control the condition of all peripheral system apparatus. Peripheral systems will be upgraded in order to allow the central post to carry out failure diagnostics and manage maintenance interventions directly from the centre.

The central post must also be capable, if necessary, to provide information to passengers through the public address system and video terminals in stations.

In manned stations the local movement inspectors are not usually enabled to command train itineraries, but only to command movements that, when they interfere with the tracks remotely controlled from the centre, must in any case be authorised.

Command of train movements from peripheral posts must be envisaged, in degraded system conditions, with the consent of the central post.

The system should be predisposed for easy implementation of new interlocking system to comply with the recommendations of the new European Railways Traffic Management System (ERTMS) / European Traffic Control System (ETCS).

10.2 Telecommunication and data transmission systems

10.2.1 Premise

This chapter has been prepared in accordance with the result of the recent study “Central Asia Railway Telecommunications” carried out by Italferr and completed on July 2003.

Feasibility studies developed under that framework have been facilitating the implementation of new telecom systems along some lines. As a consequence of those feasibility studies some rehabilitation is on going and some other will be implemented soon.

Despite this fact, the extent of the network to be still rehabilitated and the fact that “a railway telecom system doesn’t work line by line but as a whole” makes conclusions and recommendations still valid. It is worth mentioning that also at that time experts were taking into consideration the issue of the interoperability and consequently the proposed technical solutions were aimed at allowing interoperability of the system.

10.2.2 Existing telecommunication and data transmission systems

From the analysis of the general features of the Central Asia railway network telecommunications it is evident that the analogue transmission systems is widespread used in all Countries, while the use of digital transmission systems is present only in Kazakhstan.

As far as the switches regard, all they are electromechanical except for some electronic type switches in Uzbekistan and Kazakhstan. In all the countries only the calls between users of different switches take place generally through an operator, whereas calls between users of the same switch have automatic selection. In Kyrgyzstan, Tajikistan and Turkmenistan teleselection is also used for certain connections.

The following considerations are common to all the four countries.

Transmission systems along the railway lines use copper cables, aerial lines and over certain section both; in Kyrgyzstan and Tajikistan the cable saturation has induced to use both Hertzian links and HF frequency modulation transmission systems to make up for the lack of connections. A 300 Km section of monomodal type 16 optic fibre cable was installed in 2001 in the Kizilordinskoe, Shimkentskoe region.

The systems are standardised (GOST) and conform to the OSJD leaflet on railway applications, except for some digital switches that also conforms to CCITT requirements.

Power supply to the systems is guaranteed by the public grid; the reserve power is provided by batteries of accumulators with limited autonomy and only in the major centres by manual or automatically activated generator groups.

The switching service through exchanges is automatic. Some switchboards still in operation are more than 30 years old and telephone switch capacity is saturated, with the exception of the more recent digital switches.

Spare parts come generally from the former Soviet Union and from Eastern Europe and some of them; are no longer in production or are not compatible with current technology.

To ensure voice communications between an operator and a given group of users connected in parallel to the lines, a number of dedicated lines are present. Calls from the operator, always connected, toward each individual user are selective. These are circuits activated in the ‘70’s and ‘90’s. The circuits in question concern: traffic control; energy control; dedicated station to station telephone line; ticket reservation distribution; teleconferencing; railway police; operator management of outside calls; track alarm; maintenance of signalling and telecommunications; track maintenance; controller - depot link and controller - passenger train formation yard link.

Two radio communications systems are generally used for railway operations: shunting radio or rain radio. The first permits communications between the station traffic controller, the loco driver and the shunting crew; it uses the simplex system with frequency in the VHF 150 – 156 MHz band and only covers the station area. The second uses a frequency of 2,130 MHz with 10 W power and permits simplex communication; aerials are only situated in stations and do not guarantee continuous cover of the network. Most of these systems have been in use between 15 and 20 years.

A telegraph network dating back to the late ‘60s is present in all countries and it was upgraded only in terms of the terminals that are automatically connected via switch. The main use is for transmitting orders connected with operations. 

The following consideration can be finally draw up, with not significant difference between the various countries:

· Most of the existing telecommunication systems are obsolete, at the end of their life cycle and with serious problems as regards replacement parts, often found to be out of production;

· In the vast majority of cases, these systems have reached saturation point and so are not capable of accommodating additional services that require voice and data transfer at adequate transmission speeds;

· Non-local calls, switched through analogue switches, take place through operators with consequent significant time wasting;

· Replacement of the analogue systems used with the existing network is not advisable due to the poor quality of the cables which, in some cases, have been replaced by overhead lines or are mixed (overhead cable and sections of copper cable), and would require insertion of many equalisation and amplification points for the analogue signal, points that would lead to additional installation, electricity and periodic maintenance costs.

10.2.3 Present trend

10.2.3.1 Context

Increase in the demand for higher and higher volumes of information and transmission speed has lead to a new trend in railway logic, in so far the replacement intervention: to replace perfectly functioning (though obsolete and with expected very short life-span) with the latest generation telecommunications systems with lower investment and, above all, maintenance cost. Multi-service networks, for services companies, are coming to the fore as a strategic medium: all the various types of communication (data, voice and video) being channelled along the same transmission medium.

The multi-service networks that have to meet these requirements have to respond to the following major criteria: 

· use of a multi-hierarchical level architecture, based on the most recent technology adopted in Western Europe;

· secure transmission; 

· open and flexible structure to facilitate extension and upgrading; 

· management systems compatible with local and long distance operativity; 

· the capacity to interface with all types of terminals;

· an adequate number of spare channels to implement advanced level services; 

· and the possibility of marketing residual capacity. 

To meet these basic requisites it is essential to consider the adoption of digital technology as an inevitable fact because it permits cost reductions both for constructors and users, as well as increased performance.

Among the many existing transmission technologies, the most respondent ones to the explained needs are based on the utilisation of copper cable or optic fibre cable.

For the same transmission capacity the sheer dimensions of copper cables compared to optic fibre is a point in favour of fibre optics cable, allowing for smaller ducting as well as junctions and terminals. Also, the adoption of optic fibre cable, together with PCM (Pulse Code Modulation) technology transmission systems, allows for a great number of channels with high quality transmission characteristics, because the system, using optic fibre transported light impulses, is practically immune to the electromagnetic interference normally induced in copper cables and even more so in aerial lines.  Moreover, optic fibre is a dielectric component and therefore not subject to breakdown due to lightning strikes or other sources of overload by contact with overhead traction power lines (if present). There are no drawbacks to using fibre optics for railway operating and telecommunications applications. Local copper cable networks are only necessary for certain signalling telecommunication services.

In the following some examples of optical cable implementation by European railways are presented:

· The Swedish Banverket network has adopted a 24 optic fibre cable;

· Polish Railways uses cables with 12/18 optic fibres;

· Italian State Railways has adopted a solution, on all major North-South and East-West traffic routes, using cables with 8, 16 or recently  32 optic fibres;

· On the Paris – Lille – Channel Tunnel portal – Belgian border line, the SNCF has adopted an 8 fibre cable, but this solution is now considered obsolete and will be soon upgraded.

10.2.3.2 Telecommunications network architecture

Analysis of a number of telecommunications networks both existing and under construction on various European rail networks (for example SNCF, FS, OBB) and by the major European telecommunications companies, demonstrates that these companies have preferred a network architecture organised on two or more levels (two-tier structure).

Five alternative conceptual solutions, which can be adopted depending on the requirements of the railway network, are hereafter described. All the technologies described below are defined and standardised by CCITT – ITU-T standards and therefore they guarantee complete interoperability and a vast range of available products.

SOLUTION 1:  A two-tier (622/155 Mbps) SDH (Synchronous Digital Hierarchy) technology digital network for point – point connections. It can be also defined as “Network with two levels using SDH technology.“

The first level uses an STM-4 SDH level. This kind of level is able to guarantee a transmission speed of 622.08 Mbps, that is equivalent to 12 DS-3 channels (12 * 45 Mbps), and to 8064 DSO channels (8064 * 64 kbps).

The second level uses an STM-1 level. This kind of level is able to guarantee a transmission speed of 155.52 Mbps, that is equivalent to 3 DS-3 channels (3 * 45 Mbps), and to 2016 DSO channels (2016 * 64 kbps).

From both levels is possible to extract 2 Mbps flows, from which it is possible to extract 64 kbps channels, by PDH multiplexes.

The principle scheme is shown in Figure 10.2.1 In that scheme two main stations are connected by first level equipment, with the less important stations between the two main ones connected by second level equipment.

The first level architecture has to be like a ring, or rather a “mesh”. In both cases two generically main stations can be connected by two different railway telecommunication lines, assuring connectivity in the event of single fibre damage. If “ring” or “mesh” configuration is not possible, one or more non-telecommunication railway links has to be requested to protect vital data. The alternative link breadth band has to be sufficient to contain all vital data and certain service data. This technical solution only permits realisation of static point-to-point links with a static breadth band. It is, however, able to guaranty very low latency time and connectivity. 

To realise this structure six fibres are necessary (four fibres to service first level and two to service the second one). The entire SDH system must be equipped with a supervision and control system, as well as a maintenance system conforming to the specifications of ITU-T M.3010. The system must be capable of managing configuration, performance, alarms and security.
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Fig. 10.2.1 General structure of SDH two levels network
SOLUTION 2:  Conversion of the SDH network into an IP (Internet Protocol) network by introducing Routers gives the chance to fulfil both transport and access tasks. It can be also defined as “Network with three levels using SDH technology (622+155+155) + one in IP technology”

This alternative is an improvement of first one. In fact the Solution 2 can be obtained from the first one by adding a new SDH 155 Mbps level and introducing some IP routers. In this way we can use SDH technology to realise static point-to-point links suitable for voice and dynamic links (using IP routers and switches) to realise data links (for instance suitable for signalling purpose). Access can come about either through IP directly in a Hub or Router, or on SDH as graphically described Figure 10.2.2.

The introduction of this type of technology is made possible thanks to the fact that the latest generation of IP Routers is able to reduce packet latency times to virtually negligible levels. Moreover, since they operate at a very low OSI level, these new Routers are able to assign different priorities to the packets and thereby guarantee a different QoS (Quality of Service) according to the user that generated the packet. In this way it is now possible to connect telephone switches with IP connections as well (Voice over IP).

The following advantages are reason enough for introducing IP Routers:

1. Automatic rerouting in the event of one or more failures over the network (the SDH guarantees connectivity for a single failure). 

2. Improved network exploitation since the band used is only that strictly necessary at the time; no permanent links are generated.

3. The possibility of marketing a more diversified service (IP connection and point to point connection over SDH).
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Fig. 10.2.2 Double IP network
SOLUTION 3:  Conversion of the SDH network into an IP network for transport and ATM as regards access. It can be also defined as “Network with two levels; the first in Gigabit Ethernet technology, the second in ATM”
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Fig. 10.2.3 IP / ATM network
The third solution envisages use of ATM and IP apparatus, in particular IP Routers will be used to realise an initial transport level, whereas ATM concentrators will be used for access. This solution combines the capacity of ATM to concentrate non-homogenous data flows in a single IP flow, and the great data transport capacity of IP, where ATM has low latency and high throughput. Moreover, with circuit switching it provides guaranteed band capacity with low latency (like SDH). Instead, IP (with packet switching) guarantees flexibility and better use of the available band. The proposed network consists of a first level IP Gigabit Ethernet and a second level ATM used for access. This solution requires 4 fibres for the first level and 4 fibres for the second level. Also in this case the second level at 155 Mbps guarantees total redundancy. The architecture of the proposed system is illustrated in Figure 10.2.3.

SOLUTION 4: (For low traffic sections) Network with two levels; the first in SDH technology (ATM-1), the second in PDH (2 Mbps) technology

Also this solution, that is proposed for low traffic lines, is a two level network: the first in SDH 155.52 Mbps technology that is equivalent to 3 DS-3 channels (3 * 45 Mbps) and to 2016 DSO channels (2016 * 64 kbps), it is used like first level of backbone. The second level in PDH technology with multiplexer of 2 Mbps capacity.

This solution is the cheapest, but the number of available channels in secondary sites is limited. Also this system can be upgraded in e second phase if it is necessary (see alternative 5). 

The architecture of the proposed system is illustrated in Figure 10.2.4.

For the realisation of this network 6 fibres are necessary, 4 fibres for the first level and 2 for the second level.

The PDH technology has been standardized in ETZI and ITU-T.
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Fig. 10.2.4 SDH / PDH network
SOLUTION 5: (For low traffic sections) Network with two levels; the first in SDH technology (ADM-1), the second in PDH (2 Mbps) technology, plus IP router in principal places

This system represents an upgrading of solution 4. In comparison with the previous solution, in this case are included additional switches and router in the places equipped with SDH 155 Mbps technology. Consequently, in these places it is available a service of automatic re-routing. In places equipped with 2 Mbps capacity systems, the introduction of IP router is not justifiable.

The architecture of this system is illustrated in Figure 10.2.5.

For the realisation of this network 6 fibres are necessary, 4 fibres for the first level and 2 for the second level.

The IP protocol and the devices that use it are described by RFC.
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Fig. 10.2.5 Network Structure with SDH – PDH – IP technology

10.2.4 Recommendations

10.2.4.1 Telecommunication network systems

From the analysis of existing situation of telecommunications systems it is clear that an investment plan to reduce the malfunctions that are increasingly frequent, but also to realise the instruments that are absolutely essential for restoring and rationalising the railway system, can no longer be postponed.

The plan should be developed for progressive implementation, to permit interim use of the existing systems and interoperability between railway network and pubic networks both within the same country and between different countries with consequent benefits of a technical and economic nature.

A telecommunication system has basically to guarantee availability and flexibility of the network.

Availability is one of the indicators that measures quality of service and refers to the probability that a certain system, operating in a given environment, is available at a certain time. Redundancy is generally used to increase network availability. 

The flexibility of the network refers to its attitude toward low cost modification to respond to the requirements of changing demand. For this purpose, modular structure is required, especially for transmission equipment, and, if necessary, increased transmission capacity simply by adding other modules.

To meet these basic requirements, the adoption of digital technology is strongly recommended. The adoption of optic fibre cable, together with PCM (Pulse Code Modulation) technology transmission systems is the marked road for telecommunications.

As far as the network architecture regards, the adoption of one of the five alternatives proposed in the previous paragraph and hereafter summarised is suggested.

	Number
	Description
	Transfer Technology (Primary Backbone)
	Transfer Technology (Secondary Backbone)
	Technology for access

	Solution 1
	SDH
	SDH:STM-4 (622 Mbps)
	SDH:STM-1(155Mbps)
	Specific interface/PDH

	Solution 2
	SDH-IP
	SDH:STM-4 (622 Mbps)
	SDH:STM-1(155Mbps)
	IP and specific interface/PDH

	Solution 3
	SDH-IP-ATM
	SDH:STM-4 (622 Mbps)
	SDH:STM-1(155Mbps)
	IP-ATM and specific interface/PDH

	Solution 4
	SDH-PDH
	SDH:STM-1(155Mbps)
	PDH: 2 Mbps
	Specific interface/PDH

	Solution 5
	SDH-PDH-IP
	SDH:STM-1(155Mbps)
	PDH: 2 Mbps
	IP and specific interface/PDH


All the proposed alternatives are based on standard protocols. Although a solution based on proprietary protocol can be valid from the technical point of view and can be competitive from the financial side, it would have strong implications for the future steps too, considering that telecommunication works as a system and not line by line.

To assure redundancy of SDH networks a ring-shaped structure has to be implemented, which can be achieved by connecting the extremities of the transmission system together. In that way access to the apparatus is permitted from two different directions. In the case of IP networks, availability can be further incremented by network meshing.

For redundancy aspects and for securing the system a two-cable should be used and thus it implies higher costs. To reduce costs the recommended solution is to use rings within the railway lines, when it is possible, or to create rings renting (or interchangeing) fibres by a Public Telecom cable.

For the transmission of high volumes of information over long distances, the systematically chosen transmission medium is optic fibre. This is therefore the solution to be adopted equipping the SDH/IP/ATM system with suitable interfaces. Instead, for transmission of small volumes of information over shorter distances, copper cable is preferred for technical/economic reasons. Signalling data in and around stations is therefore transmitted by a dedicated copper cable local network.

The optic cable capacity to be used is a very sensitive question, because it has an impact on cost and is a strategic decision in terms of telecommunications planning. 

From the analysis of the existing plants and the present and future needs the following recommendations can be proposed:

· 4 or 6 fibres are necessary for railway requirements and 4 for foreseeable future requirements, among which future GSM-R communications systems, making a total of 10 fibres;

· A minimum of a further 22 (in one cable) or 54 fibres (in two cables) is advisable in order to be able to market transmission capacity.

Therefore it is recommended the adoption of an SMR (Single Mode) 32 fibre cable optimised to operate in third window, in the wavelength range between 1300 and 1550 nm, and suited to operating in third window at 1550 nm as per CCITT G.652, G653, G654 recommendations.

The technical/economic comparison between aerial and buried cable leads to the conclusion that the recommended solution for railway applications should be that of a cable buried in a High Density Polyethylene (HDPE) conduit for the high degree of protection this offers, coupled with advantages in terms of functional reliability, operational costs, ease of maintenance and cable life span.

10.2.4.2 Telecommunications switches

The old ATS switches has to be gradually replaced by latest generation automatic electronic switches (PABX) of adequate potential, which include the interfaces with the digital junction lines (conforming to ITU-T standard G.703) in output and a fully automatic system for calls, with the adoption of a new national numbering plan that makes calls between different switches possible by forming certain telephone number prefixes.

For each connected number it will be possible to allow or deny enabling for national and international calls and connection to the public network. It will also be possible to provide each customer, with adequate apparatus, DTMF telephones, all the services of a modern public telephone system (call notice during a conversation, call back in case of number engaged, call transfer, etc.).

The new switches should also allow for easy expansion of capacity, foreseeing spaces in the cabinets for inserting user cards without having to add or replace control and switching gear, which must already be adequate at maximum capacity of the switch model and redundant for greater reliability.

This transmission system is highly suited to replace the service currently provided by telex, now rarely used and with high maintenance costs, especially for the dedicated telegraph switches and telex machines themselves.

Moreover, the FAX service uses telephone switches as support for connections, thereby offering consistent savings. Lastly, it is clear that the use of FAX instead of the telegraph network offers greater flexibility, in that to install a new user simply requires a switched telephone line of the railway network.

10.2.4.3 Radio telecommunications

The technical survey has revealed a somewhat widespread use of radio telecommunications on the railways in question, both for specific applications (shunting, ground-to-train) as well as generally for voice and data communication. The reasons for this situation lie in the competitiveness in terms of cost and the speed with which radio communications can be realised (when there are no problems in terms of frequency band allocation). However, these systems can only be applied when low data transmission capacity is requested.

Therefore, for ground to train telecommunications 2 solutions are recommended for the upgrading of radio telecommunication system, depending on the available resources.

The first is based on a multi-access system while the second solution is more innovative but it requires a significantly larger investment. The multi-access solution is recommended in the case of scattered installations to cover certain sections or stations. On the contrary, the second is recommended for more vast radio cover with more highly evolved features.

10.2.4.3.1 Multi-access solution

While the ideal solution is naturally the GSM-R (Global Service Mobile – Railway), this proposal offers an alternative technical solution suited to meeting temporary and local requirements.

The radio system proposed here with just 4 or 5 radio channels (in the UHF 440-470 MHz band), is able to handle the traffic of around 100 users, which can be configured according to need, in operative groups or task forces for extraordinary events.
The same system permits connection with the PABX telephone switch and so can handle two-directional communications between radios and telephones distributed throughout the station/railway offices, as well as support message and data transmission services.

The typical users of this system would be: Station Managers (internal and external); control personnel; station technicians; technical plant personnel; and security personnel.

10.2.4.3.2 GSM-R – ERTMS solution 

In Europe, the UIC has standardised a cellular system that operates at 900 Mhz according to GSM standards and that meets all railway radio requirements (GSM-R system). The individual authorities are now upgrading their networks to use this system in collaboration with the public network authorities.

To make interoperability of the railway network possible, not just within the confines of the European Union but also in Central and Eastern Europe, the major European railway operators, sector industries and Transport Ministries met in 1989 to define the common ERTMS standard (European Railway Traffic Management System) for signalling able to guarantee automatic train control, and, at the same time, ensuring system compatibility and interoperability between the various Railway networks. 

10.3 Dangerous Goods Operation

10.3.1 Introduction

The scope of this chapter is:

· to describe present situation of transport of dangerous goods in the Central Asia countries;

· to sum up European International Regulations highlighting the prescriptions adopted;

· to give suitable recommendations in order to improve safety of people, environment and things.

10.3.2 General

The goods that can cause risk for people and safety of things as well as for environment during their transportation are usually named as dangerous goods.

In time such transportation required rules able to deal with the complicated sequence of actions and safety requirements linked to the development of the sector, both at national and at international level.

At international level a committee of experts, under the Economic and Social Council of United Nations, periodically writes recommendations to be applied to all transport modes.

The recommendations are then adopted in international rules, in accordance with the following outlines:

· For road transport: ADR (European Agreement concerning the international carriage of Dangerous Goods);

· For railway transport: RID (Reglement International concernant le transport des merchandises dangereuses par chemin de fer);

· For marine transport: IMGD code (International Marine Dangerous Good);

· For air transport: Annex 18 ICAO (International Civil Air transport Organisation) and annex A IATA (International Air Transport Association).

These technical regulations usually concern international transport and to be valid in each State must be later converted in law. As such rules must control also intermodal transports (for instance train + ship), they must be coordinated.

With reference to the railways we can state that this mode is the one that enables the better transportation of big amount of goods with safety conditions: in fact, it has the lowest accident index among land transport modes. For this reason, a relevant part of the good carried by rail (crude oil, flammable gas, many chemical products) are dangerous goods. To sum up, dangerous goods represent a segment of a market in which railways are in a strong position and, therefore, they have to be treated in an appropriate way.

10.3.3 Present Situation in Central Asia Railways

10.3.3.1 Regulations

To regulate transportation of dangerous goods, Central Asia countries signed a Convention with partner countries of the former USSR Republics and others during the 15th session of Railway Transport Council (1996). 

The following are the main chapters of the “Rules of transportation of dangerous cargoes on railways” (edited in sixty’s, confirmed in 1994 by the Russian transport vice minister and reprinted on 1997 without significant updatings).

10.3.3.2 Application of Rules

The Rules for transportation of dangerous goods are distributed to the railways of the participant states. The Rules should be obligatory for workers of a railway transportation system, senders and addressees of dangerous goods, ports and quays as well as for the forwarding enterprises which carry out the services of consignors and consignees. However these rules do not result to have been received in any State law.

Transportation of dangerous goods among the countries which are the participants of the AGREEMENT OF INTERNATIONAL GOODS COMMUNICATIONS (AIGC) is regulated by Special conditions of transportation of dangerous goods in the international railway communication. Transportation among the participant states to the agreement and the non-participant countries is regulated on the basis of special agreements.

Consignors, consignees and railways take the responsibility in case of non-observance of the Rules, according to the current legislation of the countries and to the international agreements.

10.3.3.3 Classification of dangerous goods

Dangerous goods according to GOST 19433-88 "Dangerous goods. Classification and marks" are divided into the following classes:

· Class 1 - explosive materials (EM);

· Class 2 - gases compressed, liquefied and dissolved under pressure;

· Class 3 - inflammable liquids (IL);

· Class 4 - inflammable firm substances (IFS); igniting spontaneously substances (ISS); the substances allocating inflammable gases at interaction with water;

· Class 5 - oxidizing substances (OS) and organic peroxide (OP);

· Class 6 - poisonous substances (PS) and infectious substance (IS);

· Class 7 - radioactive materials (RM);

· Class 8 - caustic and/or corrosion substances (CCS);

· Class 9 - other dangerous substances.

Dangerous goods of each class are divided into subclasses, categories and groups specified in the Appendix 1 of the Rules according to their physical and chemical properties, kinds and degree of danger at transportation. About 500 dangerous goods are codified.

The class (subclass) of the dangerous goods possessing more than one kind of danger is established according to the table of priority of danger (GOST 19433-88). For such goods the requirements ordered both by a class of priority danger and by classes of additional danger should be observed.

The Rules include specific chapters that are as follows:

· Dangerous goods admitted to transportation

· Official registration of papers

· Accompanying of dangerous goods

· Transportation of dangerous goods in covered cars and containers

· Requirements for cars and containers and their accommodation of dangerous goods for transportation.

10.3.3.4 The Uzbek context

In Uzbekistan dangerous goods are almost the 50% of all transported goods and the biggest part is conveyed by railway. These goods are mainly hydrocarbons (80%); the others are chemicals (ammonia, acids, chlorine etc) for industrial or for agricultural purpose (fertilisers).

Most of these products are transported by tank wagons. The main oil wells are located in the regions of Bukhara, Karshi, Fergana. The biggest refineries are near Karaulbazar (Bukara) and Fergana. The most intense flows of oil products transported by rail are between extractions plants and the refineries. Chemical products aimed to industry take their origin from production plants of Navoi (ammonia and chlorine) and of Chirchik (chlorine). Fertilizers determine traffic flows from Karakata (extraction plants) to Almalyk, Samarkand, Chirchik, Navoi and Fergana (production plants).

10.3.3.5 The Kazak context

Academics
 and Operators
 interviewed by the Consultant consider that:

· the railway transportation takes the first place in the unified transport system of the Republic in terms of volume of transportation and turnover of goods;

· the Government envisages that the production of the chemical and petrochemical industry will be increasing by 3-4 times by 2030;

· in the field of railway transported goods a position of first level is taken by crude oil and processed oil products (kerosene, gasoline etc) that are coded as dangerous goods;

· the distribution of the transportation of dangerous goods among the different modes is about 70% on rail, 10% on road and 20% on pipe lines (on Annex 10.3.2 schematic chart of operating and projected crude oil pipe lines is presented);

· the trend of dangerous goods transported is strongly growing up due to the increasing of mine and oil wells, and of import- export especially with China, Russia and Iran;

· the most intense flows of oil products transported by rail are between extractions plants and the refineries;

· development of railway transportation is closely related to the growth of oil extraction and consumption. Only railways make it possible to economically transport oil in big volumes and for big distances.

The main refineries are located in Aterau on Caspian sea, in Chimkent in the south and in Pavlodar in the north-east. The main extraction plants are near the stations of Atyrau, Uralsk and Kizil-Orda. The international routes interested by oil products transport are:

· Atyrau-Kandacatch-Chimkent-Lugovaya-Drujba-China

· Atyrau-Kandakatch-Orenburg-Russia

The tank-wagons trains serving to internal needs come from refineries of Pavlodar and Chimkent. The mineral fertilizers shall be transported from Chimkent-Pavlodar to the northern area of the country with the big growing of cereal. Ammonia and chlorine from Laninogorsch/Zashita to Russia and to regional needs.

Railways run on all climatic zones of Kazakhstan. In general, it is necessary to note, that in Kazakhstan the temperature range varies extremely, due to high heterogeneity of its enormous territory. Kazakhstan has a continental climate.

The cold period in most of the Kazakh regions lasts 150-180 days. The lowest daily average temperature in the territory of Kazakhstan is normally registered in January. The lowest temperature is observed in northern regions of Kazakhstan - up to -48С° in winter. The climate in Central Kazakhstan is sharply continental, the average temperature in January in the West - 17С°, in the northeast -15С°, in the south -14С°. In the Western - Kazakhstan region the temperature in winter reaches - 45С°. The average temperature in January in East Kazakhstan is -25С°.

Nowadays the railway transportation is the basic carrier of oil from mining fields to China prior to construction of pipelines. The transportation volume of oil cargo by «Kazakhstan Теmir Zholi» in 1997 totaled 13,592 thousand tons that amounted to 107% compared to 12,691 thousand tons shipped in 1996. In 1998 14,500 thousand tons of oil cargo were shipped, including transportation of oil to China.

10.3.4 European international regulations

The European Commission, having regard to the Treaty establishing the European Community, and to Directive 2001/16/EC of the European Parliament and of the Council of 19 March 2001 on the interoperability of the trans-European conventional rail system, has adopted the following decision about the definitions and characteristics to be respected for the basic parameters of vehicles for the transport of dangerous goods and pressured gases:

- Description of the parameter

The tanks or other parts of freight wagons for the transport of dangerous goods shall be designed to enable a safe transport. The basic parameter gives specifications on special vehicles for the transport of dangerous goods and pressured gases. 

- Characteristics to be respected

Wagons carrying dangerous goods shall meet the requirements of this Technical Specification (TSI) and in addition the requirements of RID. The RID which is an Annex of Council Directive 96/49/EC ensures a very high safety level. Further developments in this legal area are led by an international working group (RID-Committee) of representatives from the governments which are members of the COTIF.

Legislation applicable to rolling stock for the transport of dangerous goods is the following:

· Rolling Stock: Council Directive 96/49/EC and its Annex 

· Marking and Labelling: Council Directive 96/49/EC and its Annex 

· Buffers: Council Directive 96/49/EC and its Annex

· Spark protection: Council Directive 96/49/EC and its Annex

Additional legislation applicable to tanks: Tank Council Directive 1999/36/EC on transportable pressure equipment (TPED).

Tank testing, inspection and marking: EN 12972 Tanks for transport of dangerous goods-testing, inspection and marking of metallic tanks from April 2001.

The maintenance of tank/freight wagons shall be compliant with the following standard and the Council Directive:

· Testing and inspection: EN 12972 Tanks for transport of dangerous goods-testing, inspection and marking of metallic tanks from April 2001

· Maintenance of Tank and its equipment: Council Directive 96/49/EC and its Annex in their valid version

· Mutual agreements on Tank-inspectors: Council Directive 96/49/EC and its Annex in their valid version

Council Directive 96/49/EC and its Annex RID shall also be taken into account.

The present European rules mainly shows what follows:

1. Fundamental task of the Regulations is prevention of accidents risks and limitation of consequences of such risks;

2. Division in classes of dangerous goods that takes into account the kind of risk involved by their manipulation and transport; 

3. Identification of general prescriptions must be applied to each class;

4. Identification of detailed prescriptions must be applied to each class;

5. Identification of prescriptions to point out the presence of tank wagons;

6. Identification of detailed prescriptions on labelling of tank wagons and container wagons.

10.3.4.1 The RID classes of dangerous goods

	Class 1
	explosive materials

	Class 2
	gases compressed, liquefied and dissolved under pressure

	Class 3
	inflammable liquids

	Class 4.1
	inflammable firm substances

	Class 4.2
	igniting spontaneously substances

	Class 4.3
	substances allocating inflammable gases at interaction with water

	Class 5.1
	oxidizing substances

	Class 5.2
	organic peroxide

	Class 6.1
	poisonous substances

	Class 6.2
	infectious substance 

	Class 7
	radioactive materials

	Class 8
	caustic and (or) corrosion substances 

	Class 9
	other dangerous substances


The classified substances are nearly 2000 and are grouped together in danger classes which, with reference to their characteristics, are subdivided into restricting classes (1, 2 e 7) and non-restricting classes (all the others).

Materials classified into a restricting class, as a rule, are excluded from transport except those enumerated in an appropriate section of the Regulation.

In international traffic two or more States, by means of agreements or two or more railways, by means of fare conditions, can agree:

· to admit to transport material that would be excluded, under certain conditions;

· to make less rigorous the conditions established by RID.

However, these clauses and agreements must be transmitted to the other States.

10.3.4.2 General prescriptions

General prescriptions include:

10.3.4.2.1 Main obligations to be obeyed by the sender when submitting dangerous goods for transportation: 

· declaring them as dangerous, packing them with prescribed method and observing if necessary maximum limits admitted to transport in each class;

· paying extra tax settled in case of wrong, incomplete or omitted declaration of the quality or of the weight of the good, or in case of non-observance of packing rules;

· paying settled amounts in case if disinfection or reclaim of the wagons owing to a leakage of transported goods is necessary.

10.3.4.2.2 Transport conditions enforcing to each class, that are divided as follows:

A  Luggage;

B  Forwarding way and Shipping restrictions;

C  Inscriptions on transport documents;

D  Material and means of transport; 

E  Common load bans; 

F  Empty packages;

G  Other prescriptions.

10.3.4.2.3 Classification criterion of materials, solutions or mixtures not clearly mentioned on the list of the materials of the different classes

Classification should be done on the basis of the principle of the danger prevalence. Such prevalence is based on the following order: 

a) Presence of goods belonging to established classes; 

b) Prevalent amount of one of the components.

10.3.4.2.4 Common load ban

For the same wagon common load bans are foreseen as far as it concerns packages of dangerous goods belonging to different classes (they are identified on the basis of danger labels attached on them).

10.3.4.2.5 List of goods foreseen by RID usually carried by railways

Such list shows: the name and classification of the good, identification number of the danger and of the material, danger label. 

10.3.4.2.6 Prescriptions on tanks, wagons and containers

Tank wagons, tank containers, big container wagons, small containers and road vehicles loaded on wagons with the goods, marked with * in the list of point 10.3.4.2.5, must be provided with orange coloured signals in order to identify the danger and the carried material.

10.3.4.2.7 Prescriptions concerning road vehicles loaded on railway wagons

Road vehicles submitted to the railway transport must satisfy the conditions for road transport foreseen by ADR (European Agreement concerning the international carriage of Dangerous Goods): to certify this conformity an explicit declaration must be issued by the owner of the car and annexed to the document of transport.

10.3.4.3 Integrative prescriptions

In addition to those above mentioned, other prescriptions exist which integrate RID regulations and are applied to all the classes of materials yet being valid only on same networks.

10.3.4.3.1 Out of order vehicles

An out of order vehicle loaded with dangerous goods cannot be introduced for loading into a maintenance workshop. 

In this regard it is good to remember that unloading a wagon carrying dangerous goods can be easy enough in case it is a covered wagon but may be difficult in the case of a tank wagon which even if emptied must be considered as a loaded wagon owing to the inside presence of remainder as well as of gases of carried materials and can be considered safe only if deeply cleaned.

10.3.4.3.2 Accidents, emergency

An emergency railway staff operation must first of all safeguard people’s safety: the adequate services should be provided as timely as possible and the first aid squads should be duly informed as promptly as possible to organize their work.

10.3.4.3.3 Security

Security function is attributed to the executive station staff in case of abolition of train crew.

10.3.4.3.4 Danger labels

All RID classes are subject to attaching of danger labels on the packages, containers and wagons loaded with RID materials in order to signal the risk related to the carried materials. The labels must contain the characteristics and minimal sizes indicated on the RID and must be attached on both sides of the wagon or of the packages so that they are visible enough. It is a duty of the sender, yet the railway staff should control the respect and conformity to rules. The attached danger labels represent a necessary condition for checking in the wagon since they justify the obedience to the cautions and the controls during transportation. Lack of dangers labels could compromise transport safety. Main labels with relative meanings are indicated in Annex 10.3.1.

10.3.4.3.5 Spacing out

Spacing out consists in physical separation of two rolling stocks.

Dangerous goods transport needs to adopt particular cautions in order to avoid or to make, as far as possible, the consequences of possible accidents; one of these cautions is exactly the spacing out, i.e. putting vehicles in a way to avoid the contact of the pushers of established rolling stocks of the same train.

Evidently, putting into effect the measure necessitates loss of time and restriction in train forming but at the same time this measure greatly reduces the consequences of an accident, avoiding the contact between wagons loaded with goods that could cause very dangerous reactions. Spacing out of wagons carrying dangerous goods can be put into effect:

1) from wagons loaded with dangerous non-compatible materials;

2) from engines;

3) from wagons loaded with beams;

4) from the rear of the train.

To get the spacing out we need to use wagons loaded with inert materials which do not react with the dangerous ones, or rather use wagons that lack the labels or danger signals.

The spacing out between wagons loaded with dangerous non-compatible goods is put into effect on the basis of danger labels attached to them according to following table:

	LABEL
	1
	1.5
	1.6
	01
	3
	4.1
	4.2
	4.3
	5.1
	5.2
	05
	7D

	1
	
	
	
	
	2
	2
	2
	2
	2
	2
	X
	X

	1.5
	
	
	
	
	2
	2
	2
	2
	2
	2
	X
	X

	1.6
	
	
	
	
	2
	2
	2
	2
	2
	2
	X
	X

	01
	
	
	
	
	
	
	
	
	X
	
	X
	X

	3
	2
	2
	2
	X
	
	
	
	
	X
	X
	X
	

	3.1
	2
	2
	2
	
	
	
	
	
	X
	X
	X
	

	4.2
	2
	2
	2
	X
	
	
	
	
	X
	X
	X
	

	4.3
	2
	2
	2
	X
	
	
	
	
	X
	X
	X
	

	5.1
	2
	2
	2
	X
	X
	X
	X
	X
	
	
	
	

	5.2
	2
	2
	2
	
	
	X
	X
	X
	
	
	
	

	05
	X
	X
	X
	X
	
	X
	X
	X
	
	
	
	

	7D
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Note:

X: spacing out of 1 wagon with 2 axes obligatory

2: spacing out of 2 wagons with 2 axes (or 1 wagon with 4 axes) obligatory


Must be spaced out from the engine (everywhere it is located regardless if out of service): 

· The wagons with labels n°1, 1.4, 1.5, 1.6, 01 and 7

· The tanks (wagons, containers, road vehicles) with labels n° 3, 4.1, 4.2, 4.3, 5.1, 5.2, 05 and 13.

This regulation comes from the need to separate rolling stocks with very different mass and mechanical resistance since, it is obvious that the wagons would be heavy damaged in case of accident. Besides, we need to consider the possible existence of electric equipments that could be interested.

Must be spaced out from wagons loaded with beams: 

· the wagons with the label n°4.3;

· the tanks with a horizontal strip coloured in orange (gas loaded).

The caution is implemented in order to avoid the possible shift of the beams what could damage the wagon loaded with gases or other materials which, in the case of leakage, develop flammable gases.

The wagons loaded with explosives with danger labels n°.1, 1.5, 1.6, and the wagons with the label n°.01 (danger of explosion) should not be located in the rear of the train.

Shunting

All regulations on spacing out are referred to the trains but not to shunting movements. On the contrary, bans and restrictions imposed by the danger labels attached on shunted or parked wagons should be observed. As regards of shunting, the wagons loaded with dangerous goods can be subdivided into three groups:

· wagons that can be shunted only with accompaniment of the hooked engine 

· wagons that can be shunted pushing with caution, avoiding in any case crushes at speed exceeding 7 Km/h (labels n°. 1.4, 3, 4.1, 4.2, 4.3, 5.1, 5.2, 05 and 13)

· wagons that can be shunted without particular restrictions, even if with caution (labels n°6.1, 6.2, 8 and 9).

10.3.4.4 Particular prescriptions for the different classes 

The following particular prescriptions have to be respected for each class:

Class 1 - Materials and objects explosive

With reference to their extreme danger absolutely particular cautions are foreseen such as spacing out from other dangerous goods and adoption of particular defences from sparks at the boogies of wagons, not foreseen in the other classes.

Class 2 - Gases compressed, liquefied and dissolved under pressure

The tanks used for transporting of liquefied gases should be supplied with a strip of orange colour, 30 cm high on both sides of the tank. 

Class 3 - Inflammable liquids substances

This class is very important for carried volumes. It is coordinated with the other mode of transport (air, marine) in particular with reference to the subdivision of group danger referred to inflammable temperatures. 

Class 4.1 - Inflammable firm substances

This class is composed of auto reactive materials that can, at normal or high temperature, break down and develop heat due to too high transport temperatures or to the contact with impurity. Such reaction can cause the development of toxic gases.

In some cases the label n° 01 must be applied for these materials. 

Class 4.2 - Igniting spontaneously substances

This class includes:

· the materials that when in contact with the air, even if in small quantity, burn in 5 minutes (spontaneously igniting substances),

· the materials that when in contact with the air, without energy bringing, are auto heating.

Class 4.3 - Substances allocating inflammable gases at interaction with water 

This class includes the materials that when in contact with water develop inflammable gases that could favour explosive mixtures with the air. The subdivision into danger groups is established by the amount of the gas developed.

Class 5.1 - Oxidizing substances

As known, these materials cause or favour the combustion of other materials without being combustible, generally giving up oxygen.

Class 5.2 - Organic peroxides

Organic peroxides are materials thermically unstable and subject to breaking down with heat development at normal or high temperatures.

Breaking down can be produced by the heat, by the contact with impurities, by frictions or bumps. Some organic peroxides can present an explosive breaking down: in such case we need the attachment of the label n°0.1.

Class 6.1 - Poisonous substances 

This class includes active materials set to laboratories and to experiments as well as manufacturing of chemist’s products including toxins extracted from vegetable organisms as well as chemist’s products except those ready to retail sale. In case of leakage of this class of materials, the wagons must be drained following what is provided in the corresponding instructions.

Class 6.2 - Infectious substance

This class includes materials and micro-organisms that may cause illness to men or animals. the wagons, after unloading or in case of leakage, must be washed and drained following what is provided in appropriate instructions. 

Class 7 Radioactive materials - Class 8 Caustic and (or) corrosion substances - Class 9 Other dangerous substances 

For these classes the prescriptions are reported for the different types of forwarding and storage.

With this presentation on the:

· RID classes of dangerous goods

· General prescriptions

· Integrative prescriptions

· Particular prescriptions for the different classes 

we hope to have shown a brief picture of Europeans Regulations about the transportation of dangerous goods. In order to complete the picture we summarize the situation of the works of harmonization of the present legal systems regulating the international carriage of goods by rail in Europe, Asia and North Africa.

10.3.5  Harmonisation of condition of different legal rail transport systems

As we know, there are currently two separate legal systems regulating the international carriage of goods by rail in Europe, Asia and North Africa:

· The Uniform Rules Concerning the Contract for International Carriage of Goods by Rail (CIM),annex B to the Convention concerning International Carriage by Rail (COTIF);

· The Agreement on International Goods Transport by Rail (SMGS).

The COTIF Convention came into force on 1 January 1893; the 40 States parties have a total area of some 10.8 million km2 and approximately 270,000 km of track.

SMGS came into force on 1 November 1951. The 22 Asian and European States which are currently parties to the Agreement have a total area of more than 35.9 million km2 and over 240,000 km of track.

The two different systems developed owing to complex political, economic, technical, legal, problems.

The prevailing view in the international community is that it would be highly desirable to standardize or at least harmonize the two legal systems for the carriage of goods.

But we must consider that the various attempts to achieve this goal during the past 40 years have so far failed to yield the desired result.

Nevertheless, even if this general target is hard to achieve, the Consultant opinion is that the alignment of rules in the more defined field of dangerous goods can’t be further postponed if we want to duly preserve safety of people, goods and environment.

10.3.6 Conclusion and recommendations

In short we remind that the railway transport of dangerous goods must be done abiding the security standards, thus, making unlikely the event of accident and minimizing their possible effects.

The focus on this fundamental aspect obliges to emphasize on the following aspects:

6. Safety level of permanent way and tracks;

7. Safety level of the equipments that control trains spacing and movements;

8. Technical and functional compatibility of rolling stocks;

9. Maintenance methodology of such compatibility as well as of the safety levels;

10. Correct training of operators. 

By the technical and functional compatibility of rolling stock we basically mean: 

· to respect the established gabarits;

· to regularly inscribe in curve and safe run at low speeds;

· to regular dynamic behaviour in the allowed speed limits. 

The regulation in force in CIS countries is less stringent compared to RID: 

· some general and special requirements are insufficiently stated;

· the instructions concerning durability and conditions of separate kinds of packaging are given in general;

· there are no positions on restriction of weight of dispatching of dangerous goods of various classes;

· the used labels have essential distinction both in form and content.

However the main differences are in the number of materials classified as dangerous (500 compared to 2000 of RID) and in the lack of significant updatings of the regulation in force. 

In order to adopt safer transport conditions the main recommendation of the Consultant are as follows.

10.3.6.1 Recommendation n°1

To harmonize (align) the regulation in force to the RID Convention for national and international transports.

The gradual implementation of this Convention would allow:

· to better achieve the fundamental task of hazards prevention; 

· to operate on the basis of a methodology that is widely tested and effective also in case of heterogeneous and intense traffic;

· to adopt regulations as regards of intermodal transports according to the rules of EU and UN;

· to avoid that dangerous materials are transported as not dangerous because they are not codified.

Bilateral agreements will make possible the adjustments or exemptions or delays of RID requirements in case of financial severe difficulties due to the needed investments.

10.3.6.2 Recommendation n°2

In any case the Convention adopted should be converted in law of the members States to become mandatory for all (inspector and workers of railway transportation system, senders and addressees of dangerous goods, ports and quays as well as for the forwarding enterprises which carry out the services of consignors and consignees).

10.3.6.3 Recommendation n°3

Especially in case the volume of transported goods increases, the adoption of RID Convention will not be sufficient to keep low the number of accidents and their effects if not providing the due attention to the problems listed at the points 1 and 5 of the present paragraph. The solutions of these problems shall result in the primary circulation safety of all the sectors and specifically of dangerous goods. 

10.3.6.4 Recommendation n°4

As nearly all dangerous goods are transported in tank wagons and those wagons are mainly outdated and worn-out, we recommend planning their gradual replacement.

10.3.6.5 Recommendation n°5

On the basis of the experience learnt from managing operations in Italian State Railways we suggest also the following:

Supply stations staff and drivers with synthetic and practical instructions that can help them in their duties both in ordinary and emergency situations.

As regards to this recommendation we give (Annex 10.3.1) the abstract of the rules that could be included to the operational instructions in case of adoption of RID Convention.

10.3.6.6 Recommendation n°6

In case of accident, the operational staff shall primarily take care of people’s safety. Therefore it is imperative that the service is as timely as possible. The first aid team should be immediately given all the necessary information to organize its work.

In this regards the Consultant suggests to utilise informatics programs that can supply the station and control staff as well as the emergency teams and the first aids with the useful information to be immediately realised by the present railway staff. It is necessary that such tools include all the information on the transported goods, especially those carried in tanks (classification, meaning of danger labels etc.).

10.3.6.7 Recommendation n°7

In case of accident in order to prevent its repetition the railway should analyse the whole context of what happened to research and find the reasons. 

It has to be remarked that the analysis of the reasons of an accident could lead to individuate weak point in the procedure or in the equipment. According to this output changes should be introduced and procedures should be improved.

10.3.6.8 Recommendation n°8

In order to improve the renewal of the fleet of tank wagons the Consultant suggests a policy of privatisation of a part of the fleet. This policy could also develop a sort of fidelity of the customers of railway.

10.3.6.9 Recommendation n°9

From the analysis of the derailments occurred during several years in South Europe Railway we noted frequent derailments of the wagon located in the train rear. So for the train carrying dangerous goods we suggest, to adopt detectors (already on service at the same European networks- the Swiss, for instance) based on the measure of vertical acceleration that are able to make the driver aware of the fact that last axes are going out so that breaking could be immediately activated even if the brake conduct is not broken.
11. Selection of railway section to be submitted to feasibility study under Module B (Activity A.9)

The ToRs state that the following important railway sections had already been identified by the beneficiary countries as candidates to a review of their technical and economic justification under Module B:

· Jalal-Abad – Kara-Su – Andijan (79 km - Kyrgyzstan and Uzbekistan)

· Osh – Kara-Su – Andijan (72 km - Kyrgyz stan and Uzbekistan)

· Lugovaya – Bishkek – Balykchi (322 km – Kyrgyzstan and Kazakhstan)

· Aktau – Beyneu – Kungrad (700 km – Kazakhstan and Uzbekistan).

According to the ToRs the above list should be verified during Module A. It is worth mentioning that ToRs didn’t specify criteria to be used for the selection.

In the Inception Report, the Consultant has expressed the idea that Beneficiary acceptance is to be the main criteria together with being in the TRACECA corridor.

At the beginning the position of the beneficiaries in regard to the project has not always been clearly expressed. This could be partly due to the fact that Module A was not fully understood. Anyway early discussions with beneficiaries in Kazakhstan and Republic Kyrgyz seemed to show that there was no objection to the proposed list while the opinion of the Uzbek Beneficiary has been officially expressed only in September.
Kazakhstan

During the first meeting with KTZ in Astana in March the Consultants were told there was no objection to their undertaking of a feasibility study of the Beineu-Aktau line. At the same time they were informed of the intention to build a new standard gauge line all the way from Dostyk to Aktau that is a distance of over 3,000 km. This would include a new track twining the existing Russian gauge track between Beineu and Aktau.

During a following meeting in June it appeared that KTZ had second thoughts about the advisability for the Consultants to be involved in the Beineu-Aktau section because the oil company that is the main user of the line had already commissioned an upgrading study to a local consulting firm. Instead it was advised to focus on the Beineu-Oasis (Uzbek border) section, a line that was previously managed from Tashkent and was only recently transferred to KTZ.

In addition KTZ requested the Consultant to study the connection with other lines in Beineu, particularly with the new TransKazakhstan line at standard gauge (see Chapter 6) which is expected to be completed within five years. 

Contact was taken at an early stage with EBRD. This organisation is considering financing railway infrastructure in Kazakhstan provided they find a project that fits their conditions for providing a loan. It is understood that they would prefer to invest in a major project, possibly part of the Transkazakhstan line initiative, rather than being involved in a less important line with limited perspective for traffic development.

Kyrgyzstan

The Beneficiary of the project has been changed from the “Kyrgyzjeldorstroy” directorate mentioned in the ToRs to the Kyrgyz Railways.

It is clear that there is not objection for carrying out a feasibility study for the Lugovaya – Bishkek – Balykchi line while the two southern sections can be of vital importance for a link from China to Uzbekistan crossing Kyrgyzstan which is actually under design but also under discussion.

Anyway the rehabilitation of the existing northern railway line proposed by the ToRs is perfectly in line with the planned development of the railway network with a national coverage and thus that section is basically confirmed. Preliminary activities for Module B have already started and a field mission on the Lugovaya – Bishkek – Balykchi is planned early in October 2004.

For the southern lines there are serious doubts that a feasibility study is justified before it will be confirmed that the corridor Kashgar – Ferghana Valley will be realized. In any case making concrete plans for the rehabilitation of the southern lines should be postponed up to when an agreement is reached on the characterisitics of the new line, that is probably several years due to  the difficulties arising because of technical and financial constraints.

The other point, which needs to be clarified, is what kind of rehabilitation measures is needed. As a matter of fact such measures are intimately linked to the possible new link Kashgar – Ferghana Valley, and a debate on which point (Osh, Kara Shu, Jal Alabad, etc.) the link from China is attached to is not concluded.

Furthermore, part of the alignment is in Uzbekistan and investments should also be made by the Uzbek side. In the case the new link with China is realised and a proper rehabilitation is needed, it is likely, from discussions held, that Uzbekistan will be privileging one of the two sections.

Uzbekistan

For a long time the Consultants could not obtain confirmation of the interest of Uzbek Railways for carrying out a feasibility study of the railway sections mentioned in the ToRs. It is only just before the completion of this report that they were told to go ahead with the study for the Kungrad – Karapalka section. Accordingly they are already taking steps to undertake the feasibility study of that line. A site survey is already planned and local sub-contractor in Uzbekistan has already started activities of data collection on that section.

Moreover contact was immediately taken with ADB that is the IFI currently financing rehabilitation of the Uzbek rail network. From the discussions held with a representative of this organisation it was understood that there was very little chance that the Uzbek Railways were interested in an international loan for the Kungrad – Karakalpakia line. If this is confirmed by the beneficiary the question of which form should take the Consultants’ output should have to be examined as soon as possible.

There is not evidence that Uzbekistan considers a priority the rehabilitation of the line from Andijan to Kara Shu as a part of the connection with Osh in the south and Jalal Abad in the north. It seems that the section had rather been included in the ToRs list at Kyrgyz request.

Final selection

The Consultants have proposed in the Draft Report Module A the following list of three sections for the undertaking of the feasibility studies:
· Lugovaya – Bishkek – Balykshi in Kyrgyz Republic including the section in Kazakhstan;

· Kungrad – Karakalpakia (Kazakh border) in Uzbekistan;

· Beineu – Oasis (Uzbek border) in Kazakhstan including connections with other lines in Beineu.

What was said during the Seminar (see Chapter 12) held on mid-November 2004 confirmed the acceptance of the above list.  Written acceptance was received by the Consultant from the Kazakh Railways and from the Kyrgyz Railways.
Additional activities are under consideration particularly in Tajikistan subject to resource availability.
12. Seminar

The results of the tasks of Module A have been presented to the Project Partners in a Seminar which was held in Tashkent on November 18th-19th, 2004. 

The Seminar was chaired by the Project Task Manager of the European Commission and by the Consultant’s Project Director and Team Leader and it was attended by representatives of the railways of Kazakhstan, Kyrgyz Republic and Uzbekistan, of the Uzbek Customs and of the Asian Development Bank. The Tajik delegation could take part only in the last part of the seminar because it was not able to arrive in time for the opening, due to delays in the visas issuing. 

The complete list of the attendees is here below attached:

	Name
	Title
	Organization

	Alia Baidebekova
	Project Manager
	European Commission

	Alessandro Veralli
	Project Director
	ITALFERR

	Paul Pezant
	Team Leader
	ITALFERR

	Mario Peyronel
	Railway expert
	ITALFERR

	Paolo Debarbieri
	Signalling expert
	ITALFERR

	Marian Martin
	Border crossing expert
	ITALFERR

	Stefano Pellecchia
	Transport Economist
	ITALFERR

	Nikola Bertucci
	Railway infrastructure expert
	ITALFERR

	Marcello Corsi
	Railway infrastructure expert
	ITALFERR

	Nargiza Umarova
	Office manager
	ITALFERR

	Albert Ternovykh
	Technical translator/interpreter
	ITALFERR

	Rafael Nadirshin
	ADB, Uzbekistan resident mission
	ADB, Uzbekistan

	Bayzakov Marat 
	Head of Signalling Department of KTZ branch “Research and Production Center”
	Kazakh Railways

	Suleymenova Ainur
	Deputy chief of Foreign Policy Division of Corporate Development Department 
	Kazakh Railways

	Baysenova Guljana
	Chief specialist of Foreign Policy Division of Corporate Development Department
	Kazakh Railways

	Salimjuarova Indira
	Chief specialist in Railway Transport Marketing of Corporate Development Department
	Kazakh Railways

	Tagaev Rustambek
	Chief of Foreign Relations and Information  Department
	Kyrgyz Railways

	Levitskaia Valentina
	Chief of Engineering-Technical Department
	Kyrgyz Railways

	Potsepun Aleksandr
	Chief of the Branch for Energy, Signalling and Communication 
	Kyrgyz Railways

	Muhamedov Rustam
	Chief engineer, Traffic Department
	Uzbek Railways

	Saliev Khikmatullo
	Chief engineer, Signalling center
	Uzbek Railways

	Ismatillaev Takhir
	Chief engineer, Permanent Way Department
	Uzbek Railways

	Shatskaya Larisa
	Engineer, Freight and Commercial Traffic Department
	Uzbek Railways

	Golubeva Lidiya
	Expert of Traffic Department
	Uzbek Railways

	Kamilov Muhtorjon
	Chief of Freight Traffic Department
	Uzbek Railways

	Gubar Dmitriy
	Head of Signalling Department
	Uzbek Railways

	Ishan-Khojaev Rustam
	Chief specialist  of Railway Department, Ministry of Transport
	Tajikistan

	Abdurahmanov Bisenbay
	Head of Freight Delivery Department
	Uzbek Customs Committee

	Kholmatova Dilfuza
	Chief inspector of Freight Delivery Department
	Uzbek Customs Committee

	Vadim Turdzeladze
	TRACECA - Trade Facilitation and Institutional Support Project,  Coordinator for Central Asia
	Dornier Consulting & KLC

	Yulia Usatova
	TRACECA - Trade Facilitation and Institutional Support Project, Project Expert
	Dornier Consulting & KLC

	Rustam Imomaliev
	TRACECA - Common Legal Basis for Transit Transportation Project, Legal Expert
	Lamnidis and Associates

	Marina Gulyamova
	TRACECA - Common Legal Basis for Transit Transportation Project, office manager
	Lamnidis and Associates

	Ens Viktor
	Subconsultant for Uzbekistan
	Boshtransloyiha 

	Ivanov Sergey
	Subconsultant for Uzbekistan
	Boshtransloyiha 


The Agenda of the Seminar included the presentation of specific issues (interoperability, multimodal transport, transportation of dangerous good, border-crossing, signalling and safety, railway transport plans in Central Asia) and the discussion of relevant proposed recommendations in a series of round tables. Each round table involved the Consultant experts on the subject and the specialists of the Project Partners.

The Seminar was opened by the Team Leader and the Project Director who introduced the Project and described the tasks already developed and the relevant achievements up to date.

The Project Task Manager of the European Commission welcomed all the attendees and framed the Project in the Traceca Programme contest.

The works were divided into five sections, each of them devoted to a specific project subject. The Consultant’s experts presented their proposals which have been discusses in the subsequent round table involving all the attendees.

· Session 1 – Issues in Interoperability 

Consultant’s experts presented the theme of interoperability to be considered the dealing issue or the framework where almost all items outlined by ToRs should be collocated. This is the case of border-crossing, standards, operating procedures, dangerous good transport issues and also in some way of the multimodal transport. Further presentations on the specific subjects of multimodal transport and operation of dangerous goods were also included in the first session.

· Session 2 – Border Crossing and Trade facilitation

The session has been starting with the presentation of TRACECA Trade Facilitation Project and of the achievements of the Common Legal Basis for Transit Project. Afterwards the Consultant’s Expert on border crossing operational issues presented his proposals for facilitating the railway border crossing. The session was closed by a round table discussion involving also the representatives of Uzbek Customs.

· Session 3 – Signalling and Safety

The Consultant railway safety and operations expert showed the present situation of the signalling and safety systems in Central Asia, with particular regard to interlocking, block systems and safety devices. The possible solutions for upgrading the present interlocking and block systems in Central Asia countries were also presented, with the purpose of maintaining interoperability and improving safety. The recommended proposals were approved by the Project Partners during the following round table.

· Session 4 – National development plans for railway transport in Central Asia and views on development of TRACECA corridor

The representatives of the Project Partners presented the national development plans for railway transport in each country and they informed on the state of projects in progress (the presentation of the improvement plans made by the different Beneficiaries representatives have been included into the Annex 12.1 being part of the pertinent session).

· Session 5 – Activities for the remaining Project

In the last session the Project Director and the Team Leader explained the next steps of the Project and the programme for the remaining of the project. The selected railway line sections to be submitted to the Feasibility Study under Module B were also presented and approved by the Project Partners.

The Seminar Agenda and copy of all the presentations projected during the workshop are attached in Annex 12.1.
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Chairmanship of the Seminar
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The Kazakh Railways delegation
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Kyrgyz Railways delegation
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Uzbek Railways delegation

13. Following steps

13.1 Field activities for Module B

Activities aimed at Module B completion have already started with data collection and discussion with Beneficiaries.

Field activities have already been carried out in October 2004 along the Lugovaja – Bishkek – Balikchy section and on November 2004 on Kungrad – Karakalpakiya immediately after on Oasis – Beyneu sections.

For all sections, field activities have been carried out in close connection with Beneficiaries which have been accompanying international experts during the trip. Such close contact makes it possible for the international experts to properly understand the real problems faced in the daily operation and to devise the measures needed to overcome them.

Additional field activities are envisaged in the next period. These field activities will be carried out according to the weather constraints.

13.2  Feasibility Studies

Feasibility studies are due at the end of Module B – Stage 1 which is tentatively scheduled for the end of February 2005. As far as the contents of the above mentioned Module B – Stage 1 are concerned, it is worth mentioning the following main activities to be carried out with the valuable help of local experts and sub-consultants:

· B 1 - Traffic Analysis

· B.2 Technical Feasibility

· B.3 Environmental Impact

· B.4 Economic Viability

Feasibility studies will be, obviously, considering several alternatives for the rehabilitation. Such alternatives will be discussed with the Beneficiaries at an earlier stage.

13.3 Detailed Design

Detail design will be carried out only for the alternative that will be selected for each section. It will detail the aspects already examined during the Feasibility Studies, including a final bill of quantities, costs estimates and the development of technical specifications and tender documents.
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� After the entry in force of 1999 CIM Uniform Rules (COTIF 1999 Protocol of Vilnius), this possibility will be widely opened to TRACECA states. Actually, it should be noticed that Ukraine is undertaking final steps to join COTIF.


� It should be noted that a draft convention on international customs transit when transporting goods by rail with SMGS consignment is also being under consideration of UN ECE Committee for Inland Transport with participation of OSJD. It seems that the adoption of the convention on international customs transit by SMGS member states is the most urgent and firsthand task of OSJD. See also D E C L A R A T I O N of the Sixth Interdepartmental Meeting of Representatives of the Border, Customs, Railway State Bodies and Transport Ministries of Member Countries, of the Organization for Co-operation between Railways (OSZhD)(Russian Federation, Sochi, October 21-23, 2003). 


� This initiative is supported by TRACECA program through the project Central Asian Border Crossings, Countries: Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan managed by Computer solution BV, project no SCR -E/110622/C/SV/WW.


� Statistic of shortages that Consultant obtained from UTY reveals a descended trend in Uzbekistan.


� For details see Annex 8, Progress Report 2, Common Legal Basis for Transit Transportation (2002/027-526)


� In order to improve border procedures is generally recognized that customs activity in border should be limited to transit operations while import/export customs operations should be directed to destination and, respectively, origins.


� The amendment to Article 4 (Documentation Procedures) of the Technical Annex on Customs and Documentation Procedures adopted in Yerevan will solve this issue after the adoption by TRACECA countries. Generally, adoption of SMGS as transit document will solve this issue.


� This is in contradiction with the stipulation of Article 62 – Customs Code of Uzbekistan; 


� On the other hand, traders and freight forwarders complain that import and transit traffic coming from China via Dostyk could be higher, but presently there is a lack of KTZ rail cars, especially platforms for containers. 


� Until the date of the drawing up of this report, the Consultant was not handed in either the data concerning the standard time allocated to the processes from the analyzed borders or the statistics of the delays in these border posts. It is likely that the standard time, which was calculated, should be different from the average of the realized time. For example, when auditing the border post Karasy (KRG) – Savay (UTY), the Scott Wilson team inventoried a border crossing time of 360-480 minutes on the inward flow in Kyrgyzstan (see BordAuditDatabase Harmonization of Border Crossing Procedures issued by Scott Wilson / Compass / NEA /Sema).


� It should be noticed that finally, COTIF 99 comes to conclusion that excises will be not guaranteed as customs duties by CIM 99 as customs transit document.  


� If for different reasons, a country prefers to not introduce the liability of Railway as carrier, implementing of above recommendations still improve the processes associate with transit procedures and consequently simplifying the operations in rail cross border stations.


� COMMON ACTION PLAN UPDATE AND PROPOSED WORK PLAN FOR 2003-2004 (As Endorsed by the Customs Cooperation Committee) Tashkent, Uzbekistan, 9-10 October 2003 Governance, Finance and Trade Division East and Central Asia Department, Asian Development Bank.


� Mrs. S.E. Bekjanova of Kazakh Academy of Transport and Communications


� Mr. Sergey V. Bragin: Association of Kazakhstan Freight Forwarders of Almaty
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Figure 7.1 – Interaction between groups of rail network adopting different standards
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