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Executive Summary

0. Executive Summary - Business Plan

This document summarises the main conclusions and orientations of the project "Traceca -
Central Asia Railways Restructuring — Module B: Uzbekistan" financed by the Tacis programme
of the European Commission.

It is being submitted to the management of Uzbekistan Temir Yullari (UTY) and Uzbek authorities
Jor review.

1t will follow the following sequence:

0.1 Foreword

This mission was carried out in accordance with the provisions of the EU Tacis programme.

Lending to UTY would be subject to conditions on the economic usefulness of the project financed,
on the presumed ability of UTY to reimburse the loan in the stated time frame, and on the potential
overall impact the project financed would have in having UTY moving to more effective, more
market oriented practices.

It is the Consultant's objective to identify and justify such projects so they could be financed by
EBRD.

Three on-going processes did impact significantly the course of the mission:
e UTY's own expectations regarding electrification

e the resolute action of the Special Government Commission for Institutional Restructuring, since
its creation in June 1997

o the similar process initiated by Asian Development Bank (ADB), whose consultants carried out
similar analyses for a similar purpose

UTY strong focus on electrification did initially obscure the other objectives of the mission, and
make data collection somewhat uneasy.

The action of the Government Commission did however provide clear indications of government
expectations, available options, and priorities already decided on, which considerably helped co-
operation with UTY and the Centre for Improvement of the Management Structure and the
development of Regulatory Documentation (the Centre). This effective co-operation allowed a
continuous exchange of views, and provided for anticipated validation of facts and recommendations.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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The Terms of Reference did call for a balanced approach of the technical, economic and operational
issues. Issues investigated by ADB did not have to be researched again, to the extent that facts and
conclusions would be validated by all sides; conversely, as reflected in the inception report, it allows
the Consultant to focus on issues where stakes are highest, or where more detailed analysis is
relevant:

e the investment plan and its affordability, itself related to the future position of UTY in
Uzbekistan

¢ the functional priorities in implementing the restructuring effort
¢ the performance improvements that should be expected from UTY in the near future

This document summarises conclusions about UTY, desirable objectives, and concrete
recommendations; it provides a presumably sound basis for concrete business planning for UTY.

There are two main areas where technical assistance is recommended, to continue the momentum of
this Restructuring Study. Firstly therer is a need to support the implementation of restructuring.
Restructuring is a major change and there can be many difficult steps. There is a requirement for
support for railway management through this complex process. It is likely that the first element of
assistance would be over 18 to 24 months.

Secondly, the implementation of investment programmes brings new demands to the region in terms
of skills in developing international specifications and procurement procedures. The IFI’s usually
also require Business Plans as part of the conditionality of the loan finance. Thus there is need for
support for implementation of the investment programme. Details of this are given in 0.8 below.

There is good co-operation between the Railways of the Central Asian Republics and there is no
reason to believe that this will change. A Regional Collaboration Conference, funded under the
TRACECA programme, was held in Dulbin from the 31* March to the 4™ April 1998. Senior
representatives of the railways of Kazakhstan, Uzbekistan and Turkmenistan attended this. There
was an extensive discussion on areas of possible regional co-operation. A protocol was signed on
behalf of the participating railways which undertook to see how and when further regional
collaboration could be further progressed, copy attached.

Many thanks are owed for its preparation to the many managers of UTY who have contributed their
time and insights, to the four local experts contributing even more, and to the local members of the
staff.

0.2 Conclusions on UTY's position and prospects

The reduced activity since 1989 does have three major consequences:

e there is a need only for a substantially reduced number of employees to carry out the amount of
work actually needed; the process of reducing the headcount may take time, so as to
accommodate legitimate social concerns, but should not hinder the drive to improve operations

and efficiencies
This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how 1o foster the development of market economies and dermnocratic societies in the New Chapter 0
Independent States and Mongolia

Page 5/40




TRACECA - Central Asian Rallways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 0

Executive Summary

* investment projects that did make economic sense with a higher traffic must be seriously
reconsidered, as does the need to renew or expand the rolling stock fleet; this calls for a much
reduced investment plan, that is in line with the reduced traffic, and is affordable on a smaller
revenue base; this point has the single most important impact on the financial well being of
UTY, and on the potential drain on public resources

¢ work practices related to operations and maintenance have become unsuitable to the current
conditions, leading to excessive consumption of resources;

There is a particular concern for activities related to capital investment. The position of Tashkent as
the management centre for the Central Asian railways endowed it with considerable technical
expertise for most activities related to new investment in, or major repairs to the infrastructure.
Though it is critical to retain in house the expertise to carry out these works, it may be detrimental to
_Fetain a capacity at a level too much above whatever works may be carried out in the future.

The investment bill submitted by UTY for consideration by the government of Uzbekistan and
international lenders, in the amount of 2B$, reproduced in ADB sponsored rehabilitation study
("investment requirements"), is plainly not affordable. The sheer magnitude of the bill reflects the
above concerns. This issue is probably the single most important issue regarding UTY, deserving the
most consideration from higher level, and lastingly so (cf institutional issues).

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 0
independent States and Mongolia
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One such adverse consequence of excessive in house capacity may be an urge to keep investing in the
infrastructure (at considerable cost), whereas the market may not warrant it, or the need to charge
high prices for the services, that may be above world prices, and would not reflect the relative cost
effectiveness of Uzbek labour today.

Traffic forecasts do not show any significant improvements in traffic volumes over the next ten
years, that would justify postponing the downsizing effort.

The downsizing process is all the more important as threats do exist on higher value freight
(manufactured products to be competed away by road transport, and oil products to be competed
away by pipelines by 2004).

UTY's position is furthermore characterised by:

e weakened passenger services, cross subsidised by freight operations, that may further weaken
freight services and therefore the entire company

* uncollectible claims on major customers (claims on UzNefteGaz, the largest customer, represent
about one year of turnover)

® managerial practices relying on the routine application of standards, with insufficient costing and
budgeting

0.2.1 Operating practices

Operations have become used to relying on excessive resources, for instance locomotives, leading to
low utilisation rates.

Most loading and unloading is effected at a few locations, raising questions as to the relevance of
keeping the less utilised ones within the railways (operation could be discontinued or transferred to
the actual users of each facility).

Similarly, shunting operations are concentrated on a few oversized and under equipped shunting
yards, while many others have little activity. Savings could be achieved by concentrating operations
on a few shunting yards, to be partially automated'.

Maintenance practices, which typically call for mandatory replacement of parts or of the complete
unit after a given time has lapsed, were quite appropriate in older times (when the fleet was used
intensively at Union level, and additions to the fleet were supposed to occur when utilisation rates
became unacceptably high).

They prove to be less than ideal when utilisation is low.

' Given the current priority of UTY on electrification, funds would not be available in the short term for this purpose;
deferring investment on these issues would also avoid making toll many redundancies too quickly.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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Work practices need to be adapted to the new conditions, and managers trained in applying them,
and be given appropriate information and management tools; adapting work practices is probably
needed before the headcount could be reduced if a further degradation of the service is to be avoided.

Many related software tools are used in the railway world (see MIS report and could be made
available to UTY.

0.2.2 Competitiveness

The competitiveness of UTY has eroded compared with road transport, to a considerable extent for
passenger transportation, and to a more limited one for freight transportation.

0.2.2.1 Passenger transport

For passenger transportation, the advantages of road transport in terms of speed, accessibility,
frequency of service and price make it a formidable competitor’; railway transport is alrcady
profiling itself as a high cost, and presumably high service option. It is important to note that
Uzbekistan has no duty to keep providing subsidised rail transport at regulated prices if cheaper road
transport is available - and preferred —. Conversely, if rail transport is to be considered a luxury, it
has to meet customers expectations, and cover its costs.

The contribution of this part of UTY to covering fixed costs has become so small, and prospects for
sizeable improvements are so remote, that it must be considered for business purposes as a non
profitable unit, to be supported by Government and local authoritics and supplying services in
accordance with their requirements.

This does not mean that service should be interrupted; rather, each and every service should strive
for economic self sufficiency, or look for continuation of support from authorities.> If social
considerations would prevail; authorities would however carefully consider alternatives, i.e. road
transport, before providing financial support.

The proposal to make passenger services semi autonomous within the railway organisation, to will
provide for the needed transparency, and will give UTY the opportunity to try out new and more
economical operating practices.

? E.g. bus service between Samarkand and Tashkent occurs every 15', at similar price, taking less time !

* Today's regulated prices and forced cross subsidies are a form of support from the authorities, even if UTY has to
pay for it

This project is financed by the European Union's Tacis Programme, which provides grant finance
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International services

International services have been largely discontinued, pending resolution of payment and technical
matters. They can hardly be considered a strategic matter for UTY, as most of the traffic is carried
out on foreign territory.

OECF has committed support to purchase high cost passenger carriages and related high price
maintenance facilities, to be used on these international services.

The economic relevance of such services is highly dependant on the agreements to be passed with
neighbouring countries through which the trains would transit; competitiveness is therefore not
measurable at this stage.

Furthermore, marketing issues impacting on this competitiveness are still unsolved, as
e prices insensitive business customers would prefer using air transport for long distances
e even low prices are a deterrent to ordinary citizens victims of the economic depression

e a large share of the demand is believed to have come from "traders" smuggling consumer
products between CIS countries; this demand would be negatively affected by strong action by
Uzbek and other authorities (charges of up to 3%kg are levied at Tashkent airport for
transportation of foodstuffs; Kazakh railways have been considering charging for luggage)

It is therefore the opinion of the consultant that this investment has to be re-examined in the
framework of the budget to be submitted by the passenger services company. It is assumed that such
multi year budget would show the self sufficiency of the services, including the avility to repay for
any loan contracted.

0.2.2.1.1 Intercity services

Intercity services are marginally profitable at this time, to the extent that rolling stock does not need
to be renewed (profitable with low depreciation charges).

Business is being competed away by road transport and air transport. The ability to raise prices for
regular services is therefore severely restricted. The challenge may therefore lie in providing superior
services where rail can be competitive (overnight safe, reliable, comfortable, hassle free service, with
superior on board service), and innovative (accommodation of tourists touring the historical
landmarks of Uzbekistan and Central Asia). Tourists and business people are notoriously using very
little rail transportation, preferring higher cost alternatives, that may not be more comfortable nor
more effective.

Capacity utilisation rate is believed to be low, raising questions about either how to adapt the
capacity to the demand (shorter or less frequent trains), or how to increase the fare collection rate.
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0.2.2.1.2 Commuter services

Commuter services do cover only a small fraction of their costs; competing alternatives would come
only from other subsidised public transportation systems (urban transport for suburbs). No specific
assessment was carried out beyond measurement of costs / revenues.

0.2.2.2 Freight services

0.2.2.2.1 Domestic traffic

For freight transportation, the difference in prices between road and rail for domestic traffic
(believed to be 1 to 4 or 5) should imply continuing competitiveness of the latter, and the presumed
ability to raise prices without suffering a perceptible drop in demand.

For domestic traffic, the issue is therefore more regulatory that economic: does UTY actually need to
increase prices, or should savings be achieved through more effective management, to be agreed on
between the government and UTY.

There was however a shift to road traffic, that is likely to increase, particularly for short distances,
or for sections that are much shorter using road transportation (e.g. south of Karshi).

As long however as most industrial customers will keep having their private sidings, the trend is
likely to be moderate; customer choices seem therefore to be more related to quality of service than
to price level (obligation of advance notice, delivery time, pre-payment, ...).

0.2.2.2.2 International traffic

For international traffic, Uzbekistan is dependant on OSZhD agreements, and is presumably® a net
importer of transit services; it may therefore not be in Uzbekistan's interest to see transit tariffs
raised at the OSZhD conferences. In the future, Uzbekistan may become a transit country between
the Far East and China and Western countries; this does however not impact the short term
prospects of UTY.

Imports of consumer and other manufactured products has been increasingly carried out using
trucks, typically from Turkey, Iran or Bulgaria. These trucks would go back home with any load, for
instance cotton or other low or medium value commodities, thereby eating away at the railway
traditional markets.

Competitiveness of rail transport is related to many factors, including tariff, but also speed,
reliability, and ease of work with the transportation organisations. UTY is a minor link in the chain;
its decisions concerning price and terminal operations do impact shippers decisions, but only to a
limited extent. Extensive co-operation with other Traceca countries, and with Middle Eastern and
Central European countries is needed for rail to gain back market share.

4 Statistics count as import / export the Uzbek traffic crossing Turkmen of Tadjik borders; transit traffic presumably
includes intra Kyrghyzstan and intra Tadjikistan figures, which are likely to drop if effective cross border local
economic integration is achieved
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0.2.3 Economic equilibrium

0.2.3.1 Cost allocation

Cost allocation between the services can be a contentious matter. Though track and infrastructure do
wear out more when there is more traffic (800M Tkm !), we will assume that track and
infrastructure related costs are fixed costs to be allocated according to the presumed potential
contribution of the services to cover them. Conversely, besides headquarters overhead, most costs
can be allocated directly (traction, rolling stock, commercial staff).

On this basis, freight services do make a significant contribution, while passenger services do not.

We do make the hypothesis that the on going restructuring of passenger services will have them
within one year contributing "only" 20% of revenue to covering the costs of infrastructure’. No
further analysis will be made for passenger services.

0.2.3.2 Price level (freight)

Current price levels hardly cover the long term cost of maintaining and replacing the assets in their
current definition; they may however be consistent with a reduced, more focused core network, and
more effective operating and maintenance practices.

Prices are indexed on the old time rouble denominated price schedule, the index stands at 9000 at
this time for most products, reduced by 33% for strategic commodities (mostly agricultural
products), and increased by 150% for products that "can bear the increase”, i.e. consumer products
and oil products. They have hardly been revalued since two years, in spite of significant inflation and
devaluation of the Sum.

Demand for most freight (excluding consumer products and general cargo, especially on short haul)
is believed to be quite inelastic (significant price differential with competing road transport, and easy
existing access of most customers to rail services). Moderate increases (5 to 20%) would therefore
not impact significantly the level of demand, and are a political decision to make.

0.2.3.3 Price structure

The base tariff itself differentiates between commodities and distances. The built in price structure
was based on detailed cost calculations °that may be outdated; reforming it is however in itself a
major undertaking, to be carried out with caution, and possibly only after detailed costing and
management accounting systems have been operating for one to two years, and with a clear
understanding of demand economics in Uzbekistan, to be gathered by a marketing department to be
created.

This is for the sale of simplicity of the analysis; effective pricing mechanisms between core railway and passenger
services would rather be on a per train km or per carriage km basis, regardless of whether carriages are full or fares
are collected

¢ Originally made by MPS

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and demacratic societies in the New Chapter 0
Independent States and Mongolia

Page 11/40




TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 0

Executive Summary

It is therefore more appropriate in the short term to reason exclusively on the price index that takes
the base tariff as a given.

There will however be a need to define a price for inter-company or inter-division services within
UTY (primarily prices for use of the infrastructure, and for traction).

0.2.3.4 Uncollectible claims

Even at current moderate, regulated price levels, UTY is unable to collect the revenue from the
traffic carried out. Major state customers enjoy deferred payment privileges, which in practice allow
them to defer payment till they are able and willing to effect it.

As a result, 12B Sum are owed to UTY (as of 12/97), which in turn defaults on 5B Sum of its own
obligations; the net amount, 7B Sum, is slightly less than 100M$ at official exchange rate, and
represents a quite significant share of UTY's borrowing capacity (estimated in the order of 300 M$).

This casts doubt on the presumed ability of UTY to repay loans that may be extended (will future
claims be collectible, is the size of the solvent market as high as estimated 7).

Resolution of related issues at the Cabinet of Ministers was said to be pending, possibly in the form
of a decision regarding the status of current arrears. Decisions allowing a future arm's length
relationship between UTY and its customers are a separate matter.

Decisions regarding the ability to refuse service to slow payers would enhance the financial
credibility of UTY.

0.2.3.5 Cross subsidies
Freight traffic does at this time subsidise passenger services, in a less than transparent way that does

not foster improvements in efficiency on either side.

The scheduled re-organisation of the passenger services would provide for such transparency and
accountability, particularly if the organisation is further based on the operation of individual profit
centres.

Re-organisation will however be most effective if it is accompanied with a more far reaching
divisionalisation, and the implmentation of management processes that would make it work.

0.2.4 Managerial practices

This area has been abundantly described by the ADB report: costing and budgeting systems are
generally absent or unutilised, and the use of assets is typically undervalued, leading to insufficient
funds made available to the upkeep of the infrastructure.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 0
Independent States and Mongolia

Page 12/40




TRACECA - Central Asian Raiiways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 0

Executive Summary

Most importantly, maintenance practices, for rolling stock, but most importantly for fixed
installations, are based on periodic replacement (see above). This precludes the implementation of
more complicated policies, which would require the use of information systems, but leads either to
high maintenance costs (if standards are applied), or to less than operational infrastructure (if severe
cash constraints do limit spending below what standards would prescribe).

Both areas are perceived as being an absolute priority.

0.3 General recommendations

0.3.1 Target for UTY — mission statement

The future UTY may be defined in terms of geographical extension, major technical choices, namely
mode of traction and track design, and scope of services. The target may be summarised in a generic
way in a tentative mission statement:

"UTY's mission is to deliver rail transport services meeting the needs of Uzbekistan in the most cost
effective way, and to the extent that the economic and social value of the services exceeds their cost;
it will also maintain the infrastructure in a dequatecondition and operate the said infrastructure so
that traffic required by the market can flow freely and safely on the network"

0.3.1.1 Geographical extension

There is notable traffic only in the triangle Tchengeldy Bukhara Andijan (further labelled the "core
triangle"), possibly extended to Karchi. To the exception of the Ferghana valley (accessible only
through northern Tadjikistan), this represent the connex network of Central Uzbekistan.

The most immediately relevant section is the triangle Tchengeldy Khavast Navoi, where current
and forecasted traffics make electrification a profitable proposition beyond any reasonable doubt..

The core triangle deserves continuing investment in track and facilities, including electrification, and
a track that can operate at rated speed (80 to 120 knv/h). Its size and connexity would allow an
effective management of the fleet of electric locomotives. This does not mean that the infrastructure
needs to be replaced, but rather that it needs to be maintained.

Extensions to Karchi and its region may not justify electrification in the near future, because of
insufficient volumes.

Further developing the western and the southern networks or even further maintaining them to rated
speed and capacity is not warranted by the current economic situation. Other rationales may prevail
(regional development of the Central Western region — Utch Kuduk, and security of the Afghan
border), that are related to issues of national interest, and which could possibly justify the
government to order specific actions to UTY, which may not be in its economic self interest, nor in
the interest of its customers.
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Secondary lines, primarily Navoi ~ Utch Kuduk, are run for the benefit of a handful of customers,
mines, key industries and their communities, with a low traffic level. Handing them over to these
customers would allow UTY to concentrate on operating the core network more efficiently.

The principle is already applied successfully in Uzbekistan; Almalyk is believed to operate a 320km
network, connected to UTY network.

0.3.1.2 Mode of traction

Traction can be effected using electric locomotives, the existing fleet of diesel locomotives, or new
or improved diesel locomotives.

0.3.1.2.1 Electric traction

Electrification carries a special significance in Uzbekistan, as it specifically relates to the national
choices made for energy supply.

Uzbekistan has limited oil resources, which are being exploited to the fullest possible extent, so as to
reduce dependency on imports, and can target self sufficiency for those uses that require oil and oil
products, but only for a limited period of time.

In the next twenty years however, the dominant sources of supply are and will be focused on
electricity: coal, gas and hydropower based. This would put Uzbekistan in a situation comparable to
France, though for different reasons, where electricity is the preferred power source and mainly
based on nuclear power.

The net impact of this situation and this policy is relative prices for fuel and for electricity more
favourable to electricity than would prevail on world markets, both for current prices and for shadow
prices.

In this situation, electrification would be justified for the traffic levels encountered in the core
triangle. Minor additions to the fleet of electric locomotives would be relevant, to the extent that the
new locomotives would be used on the most productive directions, and their utilisation rate would be
kept at the highest possible level - typically more than 200 000 km per year are achievable for
shorter, quicker block trains operated between major hubs.

0.3.1.2.2 Diesel traction
For the remaining parts of the network, diesel locomotives should be the preferred mode of traction.
In the absence of significant improvements in the utilisation rate, and owing to the current

oversupply of locomotives, no improvements nor additions are probably needed in the short term to
the fleet, which should be allowed to run with mostly cannibalised spare parts.
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Some of the newest units may be re-motorised, using newer design, more reliable, easier to maintain,
and more energy efficient engines.

This could only apply to the locomotives in their first half life, and would probably extend their
useful life by another ten to fifteen years.

This investment would however compete with electrification works for UTY's borrowing capacity.

Rationalising the maintenance, making the operational performance of the fleet reasonably
Joreseeable, and planning in detail for the future evolution of the Sfleet is an important and critical
Job, with a strong potential impact on the borrowing requirements of UTY. It would best be tackled
by contracting out the maintenance of the fleet to a service provider that will have to meet exacting
standards. This job would include the implementation of much needed information systems.

0.3.1.3 Track design and maintenance

0.3.1.3.1 comments on ADB's rehabilitation report

The ADB sponsored report has abundantly documented the need for improved sleepers and
fastenings, and recommended that the track would be overhauled on most sections where the speed
was severely restricted on the main line between Bukhara and Tchengeldy.

The criteria used for selecting track sections for relacement is based on a speed limit below 60km/h.
From UTY's information however, it appears that

e track sections limited below 60 km/h are one half to one third of the track length to be included
in the rehabilitation programme

* the most common cause for limiting the speed is deferred repair, as opposed to extreme rail wear
(which would certainly require replacement)

¢ using 40 kimvh instead of 60 knvh as a threshold would have resulted in a much smaller length of
track (e.g. Tchengeldy Tashkent ... 1,5 km

Though this by itself does not obviate the necessity for track replacement, it serves to mitigate the
immediate urgency.

0.3.1.3.2 technical choices

UTY is currently testing welding and fastening alternatives corresponding to world standards, in
order to check on their applicability to conditions in Uzbekistan.

Pending satisfactory completion of the tests, overhaul of the track would be carried out using the
tested equipment on the sections identified for replacement.
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Beyond this limited but sizeable and potentially oversized overhaul, two fundamental questions
remain unanswered:

e which speed limit should the track allow, on various sections of the track ? It can be argued that
higher volume justifies higher speed, as there is more need for capacity, and as the higher speed
allows higher savings in immobilisation time for rolling stock and their contents; actual decisions
have however to be made, which would then be built into a formal multi annual maintenance
plan

¢ how and on which criteria should maintenance works be carried out ? Periodic full overhaul is a
costly proposition, that may be replaced with more focused works, to be carried out when
specific conditions are met

‘Current rules apparently do prohibit that sleeper and fastening devices of different designs be
installed on the same track section. These rules do preclude a gradual replacement of sleepers and
fasteners by routine maintenance crews, and would therefore call for a complete overhaul.

As these rules do not exist in some other countries, apparently without adverse consequences, mixed
designs should be pilot tested in Uzbekistan.

0.3.1.4 Scope of services
The scope of services to be offered by UTY should be related to its anticipated role.

0.3.1.4.1 Maintaining and making available the infrastructure

The central role of UTY is to keep that part of the track and related facilities that is considered as a
national strategic asset in proper condition, and make it available to transportation companies that
have been cleared to operate trains.

Maintenance works themselves do not have however to be carried out by UTY, and could be sub
contracted, if competition would allow related services to be better or cheaper. This would obviously
not apply to routine manual maintenance, but could apply to relaying.

0.3.1.4.2 Maintaining locomotives and making traction services available

The maintenance of locomotives needs not be carried out by the public operator who is also in
charge of the track. It can be carried out by a special purpose division of this operator, with a
separate set of accounts, so as to ensure full visibility and accountability.

It can also be carried out by a third party, who will by contract guarantee a stated level of
availability of the locomotives (typically 90 to 95%), and insulate the operator from all problems
related to scheduling maintenance works, procuring spare parts, and procuring hard currency for
such purchases.

In addition, separating ownership and use of the fleet would encourage users to achieve better
utilisation rates.
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0.3.1.4.3 Operating passenger trains

Operating passenger trains, and doing so at regulated prices may be considered a social obligation.
In this case, a public service obligation may be imposed on an operator. If no other operator would
be willing to cope with this obligation, there would be little option but to retain it within UTY.

Public service obligation should however be carefully considered and dimensioned, as it potentially
creates a serious drain on public resources or on the resources of the operating company.

It must be stressed that this obligation can be discharged by the road transport operators.

In addition, transferring the responsibility for local services to local communities would allow them
to pool the provision of local transportation services using all available means, for better economies
of scope.

0.3.1.4.4 Operating freight trains

Freight trains may be operated by the public operator, by own account hauliers, and by third parties.
They should operate at a profit, at least when dealing with their commercial customers.

The public operator typically has the breadth of coverage which allows him to serve all publics in a
satisfactory way.

Own account hauliers however often have little use for any services beyond seeing their wagons
pulled between two points, would not want to pay for more, and could get organised by themselves
to deliver most of the service. They already are doing it on their private networks (e.g. Almalyk), and
could expand on the public track without compromising safety nor economic efficiency.

Similarly, third parties owning their rolling stock, or with a privileged relationship to clients or
communities (transport organisations) may wish to offer a separate service, and define, organise and
sell it themselves.

0.3.2 Opportunities for improvement

Potential for improvement does exist in maintenance and operations, and is accessible through the
use of a mix of up to date information systems and different management practices.

Savings would result somewhat from reduced manpower and possibly reduced maintenance and
operating costs, and most importantly from reduced or deferred need for capital spending. Given the
magnitude of the capital spending requested by UTY (2B USS$), it is the consultant's opinion that
short term savings are to be achieved by getting organised to defer capital spending, while longer
term savings will result from staff reductions and better efficiencies.

The MIS report lists all information systems that would contribute to a better control of the
company, to better efficiencies, and to better service. This report is comprehensive, and therefore
will not be discussed in detail here.
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Most improvements relate to the implementation of specific policies (others would relate strictly to
the use of information systems or optimisation tools).

Area for improvement| Nature of improvement | Requirements
MAINTENANCE OF Deferred expenses Definition and enforcement of maintenance
TRACK xpe policy based on monitoring of actual condition
of track and on traffic forecasts and history
selective maintenance
Maintenance of rolling I Use of replaceable units
stock Improved availability improve availability of replaceable units and
spare parts
TRAIN SCHEDULING | Improved utilisation rate of %o CRnceEn;rsaIt‘:eI?;rét;gli)%nlfﬂemwe”r lllil;lbiUPTED
locomotives/ all rolling stock RUNS
Run shorter trains if needed
. Re-examine checking policy for economic
SECURITY CHECKS peed . o . . .
fﬁﬁ:;iismte 0;. :Lr;ﬁr;ved impact, likelihood of failure, and security risk
stock & (... braking tests on all wagons after change of
locomotive, hot box, ...)
MARSHALLING Reduced handling or cost of | Concentrate operations on fewer hubs (3+3)
OPERATIONS handling in marshalling .Automate large marshalling yards
yards
TERMINAL Reduced handling cost Shut down terminals or transfer to customers
OPERATIONS (who can get organised locally more
efficiently)
PASSENGER TRAINS | Improved utilisation rate Adapt capacity to demand (shorter or less
SCHEDULING reduced energy cost frequent trains)
strvicron | crss o an e | o e
PASSENGER TRAINS
per passenger x km Improve availability of on board services

Management information systems do not directly lead to economic benefits; they are however the
tool that ensures that decisions are carried out for an economic benefit (before the fact), and that
allows to measure the impact of decisions and to make managers effectively responsible for results.

They must be considered as a critical enabling factor, and therefore deserve highest priority. Most
important are integrated accounting / budgeting tools, and maintenance management systems.
Improvements may also be expected from changes in the institutional set up, though it may be
difficult to assess them positively.

For instance, the divisionalisation of passenger services with the requirement for a balanced budget
will most probably result in many minute operational changes that would add up to significant
savings, and encourage measures for an increased collection of fares. It will also help implementing
an mvestment freeze.

Further divisionalisation and organisation in profit centers would have similar effects.
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0.3.3 Opportunity for immediate action

Immediate action is needed in the following areas:
¢ track rehabilitation of the sections posing a safety risk

o implementation of computer assisted maintenance for track and fixed installations, and definition
of a maintenance policy

o implementation of computer assisted maintenance system for locomotives; and definition of a
maintenance policy, including the use of replaceable units

¢ implementation of management information systems and of budgeting practices
e implementation of institutional changes, leading to improved focus and economic accountability
of individual units (see "institutional issues), building on the initial move for passenger services

The need for investment is documented in chapter 4.

0.3.3.1 Track rehabilitation of the sections posing a safety risk

Wherever extreme rail wear has been spotted, and where signalling proves regularly defective, quick
corrective action is needed for the sake of safety, or in order to prevent unacceptably slow
operations. This is the basis for the maintenance requirements set out in the investment plan.

It fits well within the plans proposed by ADB, though we recommend a lower spending level.

0.3.3.2 Track maintenance

Real time monitoring of the track condition, operation of a maintenance related computer system,
implementation of a maintenance policy based on conditional operations are critically related issues
that deserve quick action.

The MPS paradigm - traffic (or time lapsed) -> theoretical wear -> systematic overhaul — has to be
replaced by a more cost effective paradigm: — traffic economics -> economic design speed
monitoring of track condition -> anticipation of problem areas -> definition of cost effective
maintenance programme -> continuous implementation of minor repairs —.

Only extreme rail wear requires immediate replacement; otherwise, simple, cost effective corrective
action can be undertaken on a continuing basis on ballast and sleepers / fasteners separately, and
scheduled so as to provide continuous employment to the UTY experts in charge of the works.

This should be the basis for works to be carried out by maintenance specialists, who can rely on
proven information systems.
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0.3.3.3 Locomotive maintenance

Locomotive maintenance similarly requires the implementation of up to date information systems and
a conditional maintenance policy; an additional factor for the existing fleet is the management of the
gradual phasing out, with systematic, planned cannibalisation and the increased used of replaceable
functional units.

This could be implemented within the framework of a maintenance contract.

0.3.3.4 M.LS. and budgeting

The success of the reorganisation being progressively carried out at UTY hinges on the right
economic choices being made at all levels within the organisation, which in turn hinges on the instant
availability of relevant financial and economic information, that furthermore are needed to keep
managers of UTY accountable for the results of their activity.

This typically involves a multi-year consultancy cum software contract awarded in a competitive
bidding process.

0.3.3.5 Institutional changes

The process for deciding on, and implementing institutional changes is well under way.

Adapting the law is a matter for Majlis, UTY and the Government to agree. Pragmatists in
Uzbekistan consider that laws will be more easily enacted when the underlying practice will have
established itself.

Empowering the State to exercise its role fully and to effectively control UTY while allowing it to
have managerial independence and responsibility is an urgent necessity. All transactions must be
transparent.
Organisational and managerial issues are time critical in ensuring the success of the restructuring of
railway transport in Uzbekistan: dividing up UTY into focused Profit Centres is an urgent
requirement

0.4 Investment requirements

The following two tables summarise our understanding of the investment needs that UTY can and
should finance. Brief individual comments follow the tables.

They focus on the next five years, while identifying the portion of cach investment packagc that
would need financing beyond the five years term.

The two tables "Investment — High" and "Investment — Low" — differ in the presumed ability of UTY
to repay the corresponding loan. Choosing a situation in between is a matter for UTY and potential
lenders to discuss.
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INVESTMENT REQUIREMENTS - « HIGH »

High Hypothesis Cost Cost Schedule postponed
Syears| total | 01 02 | 03 04 | 05 | beyond Notes
Rolling Stock 154,5 162 32| 30| 58,5{ 26,5 7.5 7,5
Spare parts 5 5 1 4 emergency only - excluding subsequent
maintenance
electric locomotives 38 38 19 19
diesel locomotives 56 56 8 16 32 re-engining 40 @ 1400K$
freight wagons 7.5 15 2,50 2,51 25 7,5|purchase 600 tanks @ 25K$
passenger carriages 20 20 5 5 5 re-habilitate 400 @ 50K$
Diesel locomotives 5 5 5 upgrade
Depots
Uzbekistan Depot 3 3 upgrade
Locomotives workshop overhaul unit
Coaches Depot and paint shop, wheel shop, materials
Workshops handling
Wagons Depots and 10 10 5 5 6 regional units to be overhauled
Workshops
Infrastructure 52 52| 10.51 10.5} 10.5] 10.5] 10.5 0
Track 50 50 10| 104 10| 10| 10 only most severely damaged sections
and small maintenance equipment;
excludes
Signalling 2 2 1 1 on-going maintenance
Electrification 110 110] 22| 22§ 22| 22} 22
Mekhnat-Dzhizak 27 27 17 10 only remaining works
Djambai-Marakand 10 10 5 5 only remaining works
Marakand depot 7 7 7 necessary for south of network
Marakand-Bukhara 66 66 22 22| 22 excludes new signalling, improvements
to the track and 50% of hi-voltage lines
MIS 15,5 15,5 4,5 6,5{ 4,25] 0,25 0
hardware 10 10 2 4 4 more detailed schedule available
software & support 5,5 5,51 2,51 2,51 0,25 0,25
332 339,51 735 75| 99.5] 59.5| 40 7,5
.. signalling & telecommunications are to
be added (Module E)
. excluding foreign technical assistance
to the restructuring process
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INVESTMENT REQUIREMENTS - « LOW »

Cost | Cost Schedule postponed
S years| total | 01 02 | 03 04 | 05 | beyond Notes

Rolling Stock 68,5 81 19 2] 4,5] 21,5 21,5 12,5

Spare parts 5 1 2 2 emergency only - excluding subsequent
maintenance

electric locomotives 38 38 19 19

diesel locomotives 0 dropped - less of a priority than
reducing borrowing

freight wagons 7.5 15 2,51 2,5 2,5 7,5|purchase 600 tanks @ 25K$

passenger carriages 0 dropped - to be undertaken by
Passenger Services

Diesel locomotives 5 5 5

Depots

Uzbekistan Depot 3

Locomotives workshops 5

Coaches Depot and 0 dropped - to be undertaken by

Workshops Passenger Services

Wagons Depots and 5 10 5 56 regional units to be overhauled

Workshops

Infrastructure 52 52 11 11 10 10 10 0

Track 50 50 10 10 10 10 10 only most severely damaged sections
and small maintenance equipment,
excludes on-going maintenance

Signalling 2 2 1 1

Electrification 37 110 9 9 9 5 5

Mekhnat-Dzhizak 27 27 9 9 9 only remaining works

Djambai-Marakand 10 10 5 5 only remaining works

Marakand depot 0 7 7 |necessary for south of network

Marakand-Bukhara 0 66 66|postponed, as it is not affordable in the
short term

MIS 15,5 15,5] 4,5 6,5 4,25] 025 0

hardware 10 10 2 4 4 more detailed schedule available

software & support 5,5 55 2,5 2,51 0,25 025

184.5] 258.5 48] 31 32 37| 36.5 49

be added (Module E)

.. signalling & telecommunications are to

. excluding foreign technical assistance
to the restructuring process

D Taci
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0.4.1 Rolling Stock
Investment in rolling stock includes new or refurbished rolling stock, and improvement in facilities.

Refurbished rolling stock is only recommended if it brings commercial or safety related benefits.
Improved maintenance and refurbishing are a cheaper altemnative to purchasing anew; they also
require sizeable investment in facilities.

New rolling stock is only considered if it leads to significantly better efficiencies, or is a requirement
for a better service.

The low hypothesis:

e drops the re-motorization of diesel locomotives, as a comprehensive programme (spares, system,
possibly third party contracting) to maintain the current fleet would meet UTY requirements for
the next ten years, before new purchases would be envisaged

o makes refurbishing of passenger carriages and investment in depots a task to be performed by
“passenger services unit" if they can afford it, which is still undecided

e postpones part of the investment in depots for wagons to better times
0.4.2 Infrastructure

Investment in infrastructure includes the most urgent repairs to the track and signalling, justified on
reasons of safety.

Further spending is considered as maintenance spending rather than investment.

Furthermore, the general opinion expressed in this report is that maintenance should be carried out
on an ongoing basis as required rather than on programmed relaying.

0.4.3 Electrification

Electrification works are justified on the main "Silk Road" between Tashkent and Bukhara, for the
works still to be done.

Depending on UTY borrowing capacity, different speeds of implementation are possible.

0.4.4 MIS

MIS focuses on the more urgent issues, and should not be downgraded.
Conversely, systematic use of modern, integrated MIS at UTY will require a significant adaptation
from UTY managers, and it may be unreasonable to carry out more.
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0.4.5 Signalling and telecommunications
Telecommunications will be addressed by module E of this project.

It may be argued that the signalling area will require significant investment, as the technical
condition is generally poor, and overhaul is considered uneconomic.

The same case applies however for continuing maintenance.

0.4.6 Foreign technical assistance

FTA is not included in this estimate, as typically UTY would receive it as a grant from various
institutions.
Possibly 15-20 man years are needed in the next 5 years to accompany the process.

0.5 Institutional issues and the restructuring process

Institutional issues are paramount to the success of the overall re-structuring undertaking.
USSR railways were operated on a continuous basis, at or near full capacity, and all processes were
designed to make the best out of it.

The current re- structuring of UTY follows the forced re-structuring of the Union and of the
economy as a whole.

Many decisions have to be taken, collectively resulting in UTY and its constituent parts downsizing
while improving the quality of services offered, and possibly postponing needed investment as much
as possible.

The two single most important factors to be taken into account are commerce and economics i.e.
making sure customers get what they want and are ready to pay for, and making sure that decisions
at all levels contribute to economic efficiency.

A complicating factor is the near monopoly situation enjoyed by the railways in certain markets.
This could reduce the urge to contain costs and keep customers happy, to the detriment of customers
service and the community as a whole.

In essence, restructuring means:

e allocating new, well defined and well enforced roles for the staff
* adjusting the means of production to the level of demand, i.e. manpower, facilities, equipment
*  while modernising the practices to insureimprovement in quality and efficiency

Multiple targets have to be defined, to meet the requirements of the market in a cost effective way.
These targets would be allocated to subsets of UTY, and would focus on a limited number of
objectives in the appropiate areas.
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The problem is to complex to define preciscisely in advance in technical and human terms; it will be
refined in due course.

Three subsets may be identified: regulation, organisation, and the re-structuring process itself.

0.5.1 Regulation

Regulation deals with the relationship of the railway sector with the community, and the way control
is being exercised, i.e. the role of the State, and the balance of power between the different entitics
contributing to the provision of railway transport services.

Three roles must remain within the State: safety of the public, availability of transport services at a
fair price, and return on the money invested in the assets. The second role entails making sure that
the assets are kept in proper operating condition. Typically a State or State appointed body, or
bodies, independent of the railways, covers the three roles.

Safety standards should be defined by the State, and compliance checked and enforced.

Whenever the market would not spontaneously provide for it, the provision of services should be
prescribed (so called Public Service Obligation), in co-ordination with the supplier and its clients,
and prices negotiated.

Acting as owner, expecting a return on investment, or acting as representative of the general public,
the State expects economic efficiency: high demand, high capacity utilisation, and efficient use of
assets. This is typically embodied in a document prepared by the operator and approved by the State,
called Performance Agreement, which outlines the objectives to be met and the degree of freedom of
management.

It matters that Safety Standards, Public Service Obligation and Performance agreement be defined,
that a State organisation be created to monitor them, and that monitoring mechanisms be
implemented.

This need not apply to a monolithic organisation.

0.5.2 Organisation

UTY will require a new organisation to enable it to perform efficiently and effectively in a market
led economy. It must be in a position where it can react swiftly to business opportunities. It must
have control over its costs and make an adequate return on capital used in accordance with
Government requirements. The new organisation would be based on Profit Centres which would be
grouped to measure the financial performance of the different units, Infrastructure must be managed
on a stand alone basis and charge operators for the use of the track. It is envisaged that in the longer
term private operators would have access to the track and would pay the same charges as the state
company. The recommended MIS would provide the basis for financial control and monitoring.
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The existing undertaking would be broken down into a number of Business and Service Units. Ther
would also be provision for Administration and Corporate functions.

The Units would be as follows :

Passenger Business Unit
Freight Business Unit
Rolling Stock Service Unit
Infrastructure Service

They would enjoy limited independence within the policy and direction of the Corporation.
Transactions between the Service and Business Units would be carried out on a commercial basis.
It is envisaged that in the longer term tenders for service would also be issued to the private sector.

0.5.3 Re-structuring process

Given objectives and a measure of the task, each unit can define roles and performance criteria for
their managers, and evaluate future manpower requirements.

At this stage, it could be said that manpower should fall roughly back in line with the fall in traffic.
It 1s however not a strong priority at this stage, as wage level is moderate. Moreover, salary at UTY
is often paid on a work load basis, i.¢. the "value" of the work is shared between participants.

Medium term targets (30 to 50% reduction) should be kept in mind in negotiation future performance
agreements.

In the short term, the stress should be on promoting management processes more adapted to the
changed and changing environment, and to train a limited number of people in implementing them.

Most managers and key professionals would be selected for intensive training, as would a number of
lower ranking people. Numbers required for other staff would be managed as part of the
performance plan(s).

This 1s why the stress was put more on the process than on the numbers.
In order to anticipate on the process, a survey was carried out of mid level managers, so as to gain
their commitment to a future reinforcement of the human resource management systems.

0.6 Financial issues
A detailed review of costs have been made by the Consultant, and projected into the future. The

Consultant looked at such issues as profitability of the services, costing and pricing, revenue base,
downsizing or rightsizing, separately for passenger services and for freight.
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0.6.1 Costing

0.6.1.1 Depreciation

The single most important financial issue is the amount that should be charged to depreciation for the
vast quantity of assets. Charging a fraction of historical value is obviously a serious understatement
of costs; charging replacement value using USSR inherited maintenance practices and international
prices would also be unacceptable..

The depreciation policy needs to be changed to ensure that the financial results of the railway reflect
the cost of providing for the assets at current market prices. A separate asset replacement reserve
should be created in tha Balance Sheet in line with standard accounting practice.

0.6.1.2 Allocation of costs

Revenue does not only fall on “freight" and passenger services; a long list of ancillary services
represents more than a third of total revenue, covering sales of services to third parties, sales to
passengers, handling charges for freight, ... and items considered as a cost in other parts of the
business.

Given the amount of time imparted to this work, and the degree of detail given by the existing
management information systems, only a rough allocation between passengers and freight could be
carried out, in order to evidence their relative profitability.

As direct revenue from the passenger business only represents about one tenth of total revenue, no
specific effort was made to allocate overhead to freight. UTY being considered a "freight" railway,
would charge overhead to the freight services. Unless specified otherwise, joint costs are charged to
freight.

An ideally effective exercise would also have split freight in domestic and international, and in rail
only vs. multimodal, even though as of today, rail only, domestic only accounts for the lion's share.

0.6.2 Profitability and pricing

As it stands, even with reduced overhead charges, the passenger business has negative cash flows,
while the freight services do contribute to covering depreciation charges.

0.6.2.1 Passenger

Passenger services are visibly oversized (average use of capacity is below 50%), and fare evasion is

said to be a significant drain on potential revenue.

Furthermore, competition from road transport is fierce; as things stand, road transport is similarly
priced, and is significantly quicker. Rail transport is possibly safer and more comfortable.
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The potential for price increases is therefore quite limited.

UTY has already started a restructuring exercise, with the stated purpose of bringing passenger
services back to economic equilibrium.

0.6.2.2 Freight

Freight services are profitable on a cash basis, but would not cover the long term replacement of
assets needed for operations.

Current prices are low by international standards (1USc/Txkm) and could be raised marginally to
help cover the level of costs, even if it is only in a transitional period, during which restructuring
costs would be incurred.

0.6.3 Downsizing

Downsizing is needed, and should take place in the next five to ten years.

The study previously commissioned by ADB made rough estimates on the level of reduction in staff
level needed over the next years, which correspond to international practice.

More important that the actual level is the process chosen to do it, which would minimise social
consequences and potential short term disruptions to the service.

Also quite important is the allocation of staff to each individual unit, which will be the result of a
continuing budgetary process over ten years.

0.7 List of individual thematic reports / annexes

Investment related:

l. Electrification
Track and signalling
Rolling stock

hallb sl

information systems, including track maintenance

General:
Legal and regulatory matters
Economics
Human resources

Financials

»> * =N

short description of each individual report follows.
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Investment related

0.7.1 Electrification

The purpose of the electrification report is to assess the economic feasibility of further electrification
of the UTY network, and to recommend a related investment package.

It specifically addresses the track sections:
e Mekhnat Dzhizak

¢ Dzhizak Marakand

e Marakand Bukhara

A base case, with appropriate data, giving traffic thresholds for the electrification to be economically
effective was developed.

The provision of a running depot in Marakand becomes more relevant for the ease of operation as
the network expands; a summary evaluation pools the three projects, and allocates the cost of the
depot to the whole project.

Investment cost items taken into consideration include poles, catenaries and suspensions, differences
in acquisition costs for locomotives (corrected for availability rate), substations, and part of the high
voltage feeder lines. They also include whenever applicable modification to civil structures required
by electrification, but exclude improvements to the track that would make electrification more
effective. They exclude.

Running costs being compared include energy, maintenance and crews. They exclude depreciation as
cvaluations are carried out on the basis of multi annual cash flows.

Its result is a firm "go" recommendation to proceed with finishing the works on the first two sections,
and a weaker recommendation to proceed between Marakand and Bukhara, possibly implementing in
two phases, as the first section between Marakand and Zievuddin (Navoi) has a significantly larger
traffic base (because of the Utch Kuduk branch, predominantly orientated towards Tashkent, and
because through international traffic is not so important).

These recommendations are based on the hurdle rates used by the EBRD team, namely 11% IRR for
unconditional "go"; and 7% for conditional one.
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0.7.2 Track and signalling

0.7.2.1 Track - fixed installations

An evaluation of the emergency requirements of the high traffic sections was made, based on
statements made by UTY, and on a field visit made to Samarkand and Dzhizak.

Non emergency requirements are presumed to fall under a budget line related to maintenance.

Other scctions are presumed not to justify a large investment in the upkeep of the infrastructure.

0.7.2.2 Signalling and telecommunications

Same comments.

For less than urgent requirements, a detailed evaluationof the telecommunications requirements 1s to
be carried out under module E of this study, to be later integrated.

0.7.3 Rolling stock

The rolling stock report summarily evaluates the capital needs for:

e new rolling stock, primarily locomotives and tank wagons

*  bringing maintenance facilities up to standards allowing effective maintenance practices
® <mergency spare parts

e overhaul of carriages

A comparison is carried out of the different modes of traction: diesel and electric, including the case
for installing new diesel engines in existing units

0.7.4 Information systems

0.7.4.1 M.LS.

The M.LS. report is a comprehensive review of the major computer assisted processes, existing at
UTY or effectively in operation at other railway companies. It recommends focused implementation
of the most critical systems.

0.7.4.2 Track maintenance

A specific visit was organised with the purpose of assessing the current maintenance practice for
track and fixed installations, and recommend changes that would have an impact on the life cycle
cost of the track.

The report documents the information flows related to maintenance, evaluates the resulting decisions,
and recommends changes to the practice and a specific investment in information systems.
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Guidelines are given for defining a maintenance policy that meets today's requirements, that stop
short of actually defining it.

0.7.5 General legal and regulatory matters

0.7.5.1 Legal issues

The report on legal issues examines the current situation of UTY and the railway sector in
Uzbekistan, as defined by the existing legal instruments, and by the drafts being circulated.

It recommends taking advantage of the current discussion on legal issues in the transport sector to
create a framework for the railway sector (rather than for UTY, who is "only" the most important
player"), that will allow for a clear separation of infrastructure and operations, will make each unit
directly accountable for its own performance, and will make day to day management easier.

The main instrument governing the relationships of railway transport operators and the state would
be a "performance contract”, which stipulates the conditions (economic, operational, quality, ...) to
be met for the operators to operate relatively free of direct government intervention

0.7.5.2 Regulatory issues (role of the State)

The regulatory report examines the potential relationships between the State and UTY, whereby a
clear distinction should be made between both.

The State should concentrate on (i) defending public safety, (ii) defending public economic and
social interest, (iii) ensuring proper use of State owned assets, letting UTY getting organised to meet
stated objectives under stated constraints.

This supposes the creation of specific State organisation(s) to exercise the corresponding
responsibilities.

0.7.5.3 Organisational issues

The organisational report recommends that UTY be "administratively” “split between units with a

clear focus, dealing at arm's length with one another, individually meeting stated objectives, and able
to serve third parties in a non discriminatory way.

0.7.5.4 Working papers

Four working papers were exchanged during the course of the assignment with UTY. They helped to
achieve a common understanding with UTY on the underlying issues. Their primary focus 1s to
analyse specific issues on a piecemeal basis. The four documents deal with: (1) overall institutional
issues, (ii) passenger services, (iii) corporatisation, and (iv) mobilising UTY assets.

" there is no strong need that individual units be corporatised; they can be managed separately under a single
corporate umbrella
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0.7.6 Traffic forecasts and operation

0.7.6.1 Existing traffic

This section present the past and actual figures in terms of traffic and several informations on
operations (such as number of trains per section).

0.7.6.2 Traffic forecasts

This second section shows traffic estimates in terms of number of trains by section on two scenarios:
optimistic and pessimistic.

It also includes some analysis of the impact of the construction of a pipeline.

0.7.6.3 Economic justification of investments

This document summarises the results of the economic analysis carried out on each of the investment
proposals.

0.7.6.4 Tables
See Chapter 5 - Operations and Traffic Analysis.

0.7.7 Human resources

0.7.7.1 Summary report

The Human Resources report focuses on the process of restructuring, and deals with the most
significant issues that will have to be addresses by UTY in the course of restructuring, while
outlining possible solutions.

0.7.7.2 Annex: questionnaire and results

Anticipating on the restructuring process, a questionnaire was widely circulated and discussed with
managers of UTY and their respective supervisors, aiming at defining what the position is about,
what skills it requires, and to which extent the incumbent has them:. '

0.7.8 Financials

0.7.8.1 Financial report

The accounts of UTY have been restated in order to accommodate economic costs and be closer to
what international accounting standards have produced. These accounts were then projected.

0.7.8.2 Costing report

The costing report differentiates costs between relevant activities.
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0.7.8.3 Controlling

The controlling report issues recommendations on how UTY could and should implement integrated,
comprehensive controls covering all economic and financial functions of the company.

0.8 Future technical assistance

BACKGROUND AND OBJECTIVES

It is recommended that there will be technical assistance to continue the momentum of this
Restructuring Study. There are planned institutional improvements needed by the railway in its
move from a traditional railway towards a modern efficient commercially driven organisation as it
moves into the 21* century. There is also the likelihood of an associated investment programme
funded by International Funding Institutions such as the EBRD.

There are two main areas where technical assistance is recommended. Firstly there is a need to
support the implementation of restructuring. Restructuring is a major change and there can be many
difficult steps. There is a requirement for support for railway management through this complex
process. It is likely that the first element of assistance would be over 18 to 24 months.

Secondly, the implementation of investment programmes brings new demands to the region in terms
of skills in developing international specifications and procurement procedures. The IFIs usually
also require Business Plans as part of the conditionality of the loan finance. Thus there is need for
support for implementation of the investment programme.

Thus it is proposed to have technical assistance with the following objectives:

(a) Institutional
To support the railway management in the following areas:

e changing the management structure towards that of a commercially driven and_profit
c

ONSCIous com

* institutional, legal and corporate changes

* preparation of a rolling 5 year detailed Business Plan

e the introduction of modern accounting practices and costing procedures

* Human Resources development to support the major changes arising from the restructuring
programme

* the identification of a MIS system suitable for the requirements of a modern railway.

(b) Implementation of Investment
Support for establishment of a Project Implementation Unit (PIU) to implement the investment
programme.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 0

Independent States and Mongolia
Page 33/ 40




TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 0

Executive Summary

METHODOLOGY

Institutional

Consultants will be required to give support in the following areas:

Organisational Change

The consultants will advise the senior railway management on the management of change from the
traditional organisation to the new management structure.

The consultants will prepare a Master Plan to cover the overall change process. This will include
guidelines for individual change in each of the chosen organisational units. Advice will be given on
the description and implementation of the detailed organisation structure down to operational levels.

The consultants will monitor progress for change in each organisational unit and report back to the
railway management on progress. They will assist management in resolving difficulties that may
arise and in advising on corrective action to maintain the momentum of change.

Human Resources

In tandem with the institutional and organisational changes, the consultants will help with initiatives
in Human Resources development. The programme will include manpower planning and
communications as well as any planned retrenchment and reorganisation.

The consultants will advise on requirements for training. It is likely that training will cover
¢ marketing skills

¢ management skills

e financial skills

¢ information technology

as well as Maintenance, Engineering and Operations.

Strategic and Corporate Planning

The consultants will assist senior management with the development and preparation of a long-term
strategic view for the railway. They will help with establishing the business planning function in the
railway and will present a template for a detailed 5-year Business Plan, which is upgradeable. This
will be done at an early stage to assist with compliance with IFI loan arrangements.

Introduction of Modern Financial Systems

The existing accounting systems of the railway need to be upgraded to provide the management with
the information they need to perform their functions. This task will be carried out in conjunction with
the introduction of modern MIS as the two areas are very closely linked.

Priority will be given to the improvement of the internal management accounting systems and the
development of cost accounting techniques. Particular emphasis needs to be given to the creation of
profit centres and the identification of revenues and costs associated with each.
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Costing must be integrated with the new financial accounting system to ensure that the same source
data is used in the preparation of all management information. The costing system must ultimately be
integrated with the MIS system. There is need for development of a training programme to introduce
a greater degree of awareness of the necessary modern financial analysis skills.

Introduction of Modern MIS

It is necessary to begin the task of putting in place the hardware and software infrastructure and
support services needed to deliver the Information Technology improvements for the railway. The
consultants will give assistance on this.

Performance Agreement/Legal Changes

The consultants will give advice on the composition of a Performance Agreement, which will
determine the relationship of the railway with the Government in the context of the new role of the
railway in a market economy.

Assistance will also be needed to support associated legal changes.

Operational Improvements

The consultants will give support for introduction of operational and technical improvements such as
improved operational efficiency coupled with investment in infrastructure, rolling stock, signalling

It is likely that experts in the following areas would be required for this Technical Assistance
¢ Organisational
e Human Resources

* Finance

¢ Business Planning
e MIS

* Operations

o Legal

Assistance with implementation of the Investment Programme

The consultants will provide for the set-up of a Project Implementation Unit in the railway. Experts
from the railway will primarily staff it.
The duties of the PIU would be to implement the investment programme.

The PIU would carry out its duties in all parts of the procurement cycle in accordance with the
rcquirements of the IFIs: to establish (a) a system for preparation of specifications, (b) tender
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dossier, (c) contract documentation, the tendering procedures including shortlisting and
prequalification (if appropriate), issue of tender documentation, receipt and evaluation of tenders,
awarding of contract, monitoring of implementation, quality control.

The consultants will support the PIU in its activities throughout the procurement cycle. A training
programme in relevant areas of procurement, project implementation and loan administration will be
required.

Technical experts will also required for preparation of the technical specifications.

Their disciplines will reflect the precise components of the investment programme but can include
the following areas

e Infrastructure

¢ Rolling stock

e Signalling and communications

e Electrification

0.9 Regional cooperation

INTRODUCTION

There is good co-operation between the Railways of the Central Asian Republics and there is no
reason to believe that this will change. The railways all use the same rolling stock, the same track
standards, and rule books. There is even a common operating language, i.e. Russian. However,
interoperability standards have to be maintained. Maintenance procedures have to be modernised and
improved on. There are many advantages to be gained from joint purchasing of equipment including
spare parts. The railways have to be marketed as a unit to improve their competitiveness in the
international market. IT systems must be seen as a unified system to avoid duplication and the
limitation of capability.

In the EU considerable efforts have been devoted to ensuring efficient interoperability, better
management and more transparent financial transactions. The institutional position of the railways
has been improved and a number of new laws drafted to ensure that there is harmonisation of
competition between the different modes. As a result the point of view of the railway has become
clearer in the political area resulting in a more sympathetic understanding of the problems of railway
transport. The future of the railways in the EU is now irrevocably bound up with continuing co-
operation and closer working between the different systems. It is recognised that the railways have a
major role in the development of the common market.
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A Regional Collaboration Conference, funded under the TRACECA programme, was held in Dublin
from the 31" March to the 4™ April 1998. Senior representatives of the railways of Kazakhstan,
Uzbekistan and Turkmenistan attended this. There was an extensive discussion on areas of possible
regional co-operation. A protocol (attached) was signed on behalf of the participating railways which
undertook to see how and when further regional collaboration could be further progressed.

Collaboration among the Central Asian Railways is just one part of the greater picture of
collaboration in all sectors of the economy in the region. Considerable economic benefits are to be
gained through this approach.

Below are listed the areas for development of future co-operation. Some of the topics are complex
and there is a need for further examination and elaboration. It is recommended that technical
assistance be provided to support the efforts of the railways in this area, with a view to a steady
increase in universally beneficial regional collaboration.

POSSIBLE AREAS FOR DEVELOPMENT OF CO-OPERATION

Intermodal Traffic

The TRACECA Study on Tariffs and Timetabling, carried out by SISIE-Calberson, identified a
number of problems in the intermodal area. Rail costs are good generally by comparison with road.
There are however bottlenecks on the TRACECA route, notably at Poti where the intermodal
facilities are overloaded and the rates are high. This situation is being dealt with by investment in
port facilities. Marketing is not good. Price alone will not attract the desired business volumes. The
route must be sold to shippers.

The study identified the need for improvements in:
e  Pricing and invoicing

e Documentation

e Conditions of carriage

¢ Information

The conclusions reached in the study were that there should be:

e Improvements of services for western clients including simple documentation and direct trains
e New pricing policy including more flexibility

e Improved marketing

s Implementation of common operator principle
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Implementation of the common operator principle will require that a company or joint entity be set
up. It will be necessary to:

* Select a key man as the Managing Director.

¢ Appoint Board of Directors

¢ Incorporate the Common Operator Company under private law

* Institute a new law based on European model

* Ensure adequate capitalisation

¢ Ensure open competition

The potential for increased intermodal business is substantial. To improve market share the railways
must increase their co-operation and improve their performance, as already outlined.

The railway companies have some reservations about the proposals but it is anticipated that with
further discussion, the difficulties can be overcome. A further study on an intermodal company is
scheduled to start in May 1998.

Rolling Stock Purchasing, Leasing and Maintenance

The consultants are of the view that there is a limited potential for increasing co-operation in the
maintenance area between the different railways. Generally the distances involved are very long so
that moving rolling stock around to other systems workshops would give rise to decreased
availability and would reduce the potential for dealing with breakdowns and emergencies. There are,
however, some areas in which maintenance is shared on an advantageous basis, notably Kyrgyzstan.
Tadjikistan and Uzbekistan.

There is considerable scope for improving maintenance performance through the use of replacement
units. This practice needs to be introduced in all the states. Rolling stock availability could be
improved enormously if replacement units such as engines and electrical units were readily availablc
to deal with failures on a plug-in basis. There is an obvious need for a centralised company/ics.
which would repair such units on a production basis. As well as improving availability, this will also
have the very desirable effect of improving engineering standards thus further enhancing
performance. A company of the type required could be set up on a joint venture basis with the
involvement of all the railways.

In the longer term, consideration should be given to the setting up of a leasing company, which
would provide rolling stock on long/short term leases. If required, arrangements could be made for
the leasing company to maintain the equipment on a kilometre running charge. This principle is well
established in Western Europe. The company could also expand into the area of purchasing, so that
orders for the different companies could be pooled. There are obvious financial advantages arising
from this form of large-scale procurement. This company could also be set up on a joint venturc
basis with participation of the railway companies.

Development of Regional Track Access
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The principle of access to the infrastructure of the railway companies should be expanded and
encouraged. It should be possible for trains, including locomotives to be operated outside their own
particular system on an agreed basis. This will reduce time lost at border crossings and make for
more efficient use of staff and equipment. It will also encourage competition, which should lead to
better fares and qulaity of service in the passenger area.

Open access to freight operators, both private and public, would also result in improvements in
efficiency, service and rates for customers. There are particular opportunities for block train
operation here, whether within a national system or operated cross-border.

Infrastructure Charging

Implementation of the recommendations for the establishment of infrastructure departments and the
introduction of a track charging system will provide a more realistic basis for traffic costing.
Opportunity should be taken to review the charges for track usage between the different countries.
Efforts will have to be made to arrive at a more flexible approach in this area so that new lines
will not be proposed to obviate using the track in an adjacent system.

Interoperability

While all the countries at the moment are using rolling stock and equipment in accordance with
former soviet standards, this position may change in the future. Some of the railways may purchase
equipment from outside the CIS. It is essential that specifications for these procurements, while
meeting international standards, should also be compliant with the present Central Asian (CIS)
railway standards. Otherwise the danger is that new equipment and standards may hinder the present
smooth interoperability.

A considerable proportion of the current rolling stock and other equipment of the railways is out of
date and in need of replacement. This is a situation which is facing all the Central Asian Railways.
They must ensure that the introduction of modern technology will be scamlessly inserted into the
existing systems without any negative effects on interoperability.

A protocol on standards for the five railways should be discussed and agreed. Procurement
procedures will also need updating and modernisation in a co-ordinated fashion. This is referred to
clsewhere in this report under recommendations for technical assistance in procurement.

Information Technology

The installation of a modern IT system, supported by a new communications system is proposed for
the Central Asian railways. Experts from the UIC are preparing proposals for the
telecommunications system under Module E of this project. The report is due by June 1998. New
hardware and software is envisaged to provide a platform for the necessary MIS systems. Transfer
of information between the systems is an essential ingredient of the proposal. Common protocols will
be necessary. This project will not realise the huge advances projected without maximum co-
operation between the managers and experts in the different railway systems. There must be
consultation at regional level on the procurement of hardware and software to deal with the common
computer protocols already referred to and also to ensure that best possible prices are secured for the
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installation of this equipment on an all system basis. Given that the software requirements are
cssentially the same for each country (although varying in scale) there is a clear advantage in
common procurement of the IT package.

Marketing

The railway product must be presented and marketed as a single unit, both internally and
internationally. The railways cannot be competitive without having a joint approach. An image must
be created which will become recognisable to the public at large. A common approach to this must
be established. It will in time be necessary to market the passenger services, particularly tourist
traffic, abroad. This can obviously be done more efficiently, with greater impact and at lower cost,
on a combined basis. It is also vital to market the freight services as already discussed in the
intermodal section above.

Training Programmes

The railway sector in each of the Central Asian countries is generally well served with technical
training institutes. However, in the move to the commercial restructured railway there is a need for
traming in disciplines new to the traditional railway, such as marketing, Information Technology,
business management and organisation principles. It is suggested that this training should be
organised on a regional basis to minimise costs and improve regional interaction.

TECHNICAL ASSISTANCE FOR SUPPORT OF REGIONAL COOPERATION

Implementation of the proposals outlined above to further collaboration between the railways
requires high level commitment and the dedication of the relevant Ministries and higher railway
management’s. Appropriate railway experts will have to be assigned to various tasks. They will have
to adapt to new technology and ideas. This process should be assisted by technical co-operation
using external experts.
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The Conference was convened in accordance with the Project TOR

This Conference has been funded by TRACECA under the Luropean Union
TACIS Programnic.

Mr B. Collins, General Manager of CIi: Consult welcomed the delegates, 1e
explained the objcatives of the TRACECA Programme.

Prescntations were made to the delegations of Kazakhstan, ‘Turkmcenistan and
Uzbekistan by individual Team Leaders for the relevant study moduics on the
findings and recommendations of each modulc.

The delcgates were addressed by 2 number of visiting speakers:

o Tadcusz Kaczmarck, UIC, on the work of UIC in Module E
(Telecommunications).

v Rernhard Ziller, EBRD, on EBRD policy in thc region

e John Markham, CIE Consult, on Luropean inicrstate co-operation

cxpxrience. :
o Jean-Louis Romanini, Sisic-Caiberson, on the TRACECA Tariffs and
Timetable Study.

Arcas of possible interstate co-operation were discussed. These included
o development of intermodal traffic proposals

o rolling stock purchasing, lcasing and mainienance
s development of training programimes
e lcmslation for uccess

Otlier issucs discussed included:

¢ Railways accept the necessity to improve their performance.

o The restructuring reports presemed to the three countries will provide a
basis for reshaping the ratlways.

The relationships between the railways and the State Administrations

L]
shogxld be more clearly defined.

e Prospects for investment should be further devcioped for submission to
LBRD.

e  Lffors will be continued to promote co-operation at regional level.



8. ki was agreed that furthes contacts would ke place between the three
administrations concerned to see how and when these matters could be further

progressed.

Signed

K. Tulemctov, DGM, KT/7_ _ 7

D. Saua;;-lbcycv, Chict GM, Resté turing,

-—

ustry of Transport, Kazakhstan

I. Segal, llcad of Railways Dept., Mir

N.E. Ermetov, Chairman, UTY,

)
V.L. Davidovitch, ] lead/f rntcmaliorﬁ/ Relations, UTY

Z. Mirkadyrov, Senior Lxperi Labinet of Miiusters, Uzbekistan

e

H. Berdizev, Tirst Dcpmy GenesaY Director, TDY

—~
Durector, CIE Consult / Systra

J.F. Higgins, Proje
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1. State / Railway Relationships
1.1 Introduction

1.1.1 Need for new structures

The internal reorganization and other recommendations contained in this report will not be sufficient
to prepare Uzbekiston Temir Yullary for the future chalienges. As is the norm in the Western
European countries, the railway management will require the appropriate degree of entreprencurial
autonomy if it is to survive and perform well in the coming national and international transport
markets. This can only be achieved through a restructuring of the relationship between the State of
Uzbekistan and Uzbekiston Temir Yullary.

1.1.2 Role of Railway in National Transport Strategy

As Uzbekistan is a large land-locked nation, the railways play an extremely important role in
national transport strategy. The same hold true for the entire Central Asian Region, at whose heart
Uzbekistan is situated.

After independence, the Central Asian Railways were separated from most non-Uzbek operations,
and became the Uzbek Railways. They thus inherited a large technical basis, probably over-
dimensioned for the reduced responsibilities.

Declining traffics eroded the revenue base, as did controlled prices which did not grow in pace with
inflation. As a result little money was put into maintaining or repairing the infrastructure, leaving a
significant related backlog.

The main issues facing the Government now could be summarized as follows, probably in that order:
* how to ensure that the necessary works on the railways could be carried out, ensuring that the

infrastructure remains in proper condition using as little financial resources as possible?

e similarly, how to ensure that investment in rolling stock and maintenance facilities would be kept
to a minimum, and typically, without support from the State budget?

e how to ensure that trains would run effectively and safely in accordance with expectations of
passengers and shippers?

* how to ensure that prices charged allow the providers of services a decent return on the capital
invested and a decent salary for their employees, while making sure that they keep being
motivated to reduce their costs and increase their efficiency.
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1.1.3 Change to market economy

Before the break-up of the Soviet Union, the railway operated in a very protected environment, with
a virtual monopoly in certain types of transport, particularly long-distance freight transport.

With the coming of a market economy, the railway must compete on price and service with other
modes of transport.

It is in the interest of the State to open up the railways to market competition, because this will
increase efficiency, lower costs to customers and provide higher levels of service. Nevertheless, the
Government will want to maintain ownership of the railway infrastructure and regulate the
competitive environment, because the railway are of national strategic importance, they are energy
efficient and environmentally friendly, and also provide certain socially-beneficial transport services.

While maintaining public ownership of the infrastructure and wishing to expand services, the Sate
also wants to save public money. Attraction of private capital into railway service, is one way the
Sate can encourage the much-needed investment, consistent with saving public money.

The change to a market economy therefore raises some conflicting interests which require resolution
in a new State/Railways relationship.

1.1.4 International Experience

Most of the issues that impinge on the relationship between the State and the railway are common to
other countries with market economies. Therefore, much can be learned from other countries that
have struggled with the issues and derived solutions to meet the needs. The experience of Western
European countries is especially relevant.

Nevertheless, there are issues that are particular to Uzbekistan, which have been taken into account
in proposing a new structure for the relationship between the Government of Uzbekistan and UTY.

1.2 Policy Issues

1.2.1 Market Orientation/Railway Restructuring

UTY will increasingly face competition from other modes of transport in a free market economy.
Alrcady there is significant competition from buses and private cars for passenger traffic. This can
be expected to grow with improvements in roads infrastructure, and increase in income.

Greater competition can also be expected for freight traffic.
The railway itself is restructuring to meet the challenges and opportunities of new market situation.

The State/Railway relationship must also be restructured to meet the new situation.
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1.2.2 Harmonization of Competition

It is in the interests of the State to have competition in the transport sector in such a way that hidden
subsidies are eliminated, and that there is a “level playing field” for the different transport modes.

This is particularly relevant as between road and rail. The costs of the road infrastructure is often
hidden in central and local Government accounts, and is not recovered from the cars, buses and
trucks that provide transport service. On the other hand, the costs of the railway infrastructure can
be clearly identified and are charged in full to the railways.

1.2.3 Investment

Uzbekistan is a country trying hard to develop its economy and the living standard of its population.
In order to achieve this, capital investment is necessary. As money is scarce it must to a certain
extent come from abroad. As the experience in other parts of the world has shown, railway
restructuring and streamlining can essentially reduce the financial burden on the government (and the
tax payer) and set free capital that might be used to develop the railway system faster or spent for
other purposes.

It would also be a relief for the Government budget if private capital could be interested in investing
into some of the rail activities. Prerequisites for interesting private capital are efficiency and business
profitability or at least solid prospect for it. This prospect does not exist for the moment. However,
the opening up of the railway infrastructure to Third Party Access could provide opportunities for
private investment in passenger and/or freight services.

1.2.4 Public Service Obligation (PSO)

The primary objective of the State should be to ensure the continuing availability of transportation
services to the public at affordable prices, to be performed in a cost effective way, so as to minimize
the drain on public funds, if there should be any. In this role, the State is represented by a body it
appoints specially, called the “Regulator”.

This PSO 1s typically represented by an obligation to provide adequate capacity on specific routes
with specified frequency of service and quality of service.

If no competitor is willing to offer this service, the Regulator transfers this obligation onto the public
operator.

Conversely, if adequate competition is available, the Regulator may transfer this obligation onto
another operator, or only monitor that competitors do actually compete.

Different situations exist for commuting services on the one hand and for long-distance international
services on the other hand.
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1.2.5 Price Controls

If no or only limited competition exists for the provision of services under a PSO, the Regulator will
define the maximum level for prices the operator is allowed to charge customers.

This level typically allows the operator to cover legitimate costs; the calculation and price revision
mechanisms typically ensure that the operator will be motivated to bring the quality of service and
the productivity up, for instance by being allowed to retain for itself and its employees part of the
economic value of the improvements achieved.

If the price level does not allow the operator to cover its costs, and it cannot be raised for social or
other considerations, it is traditional practice that the State would reimburse the difference, so as to
allow the operator to deliver the service.

Public service obligations (for example extremely low tariffs) are imposed on UTY in the general
interest of the country but financially they are not always compensated sufficiently. This doesn’t
make it a priority for UTY to invest into certain services and the result can be a degrading quality
and therefore, at least potentially, a decreasing quantity of transport services. In the long run such a
policy can be disastrous for the railway enterprise.

1.2.6 Human Resources

Over-staffing has been a major problem of most railway all over the world. UTY is no exception of
this trend. The decline in traffic since the breakup of the Soviet Union has made has made the over-
staffing situation worse.

In addition the railway undertakes a range of social services ( education and health care) which
would normally be provided by other state authorities, and which should be divested.

These give rise to very substantial human resources challenges in the years ahead. The State wishes
the railway to become efficient, which implies staff cuts; yet the State does not want to increase
unemployment. The task of re-training and redeployment of excess staff will be difficult and costly.
The State should subsidize the railway in this task and not allow the full financial burden to fall on
UTY.

The provision of health and education services to UTY employees and their families is a very
significant additional benefit, since the standard of these services is generally accepted to the higher
the those available from public health and education authoritics. As and when these services are
diverted, it may become difficult to retain quality employees.

1.2.7 Third Party Access

As the political aim should not be to privilege UTY and maintain it in the status of rail traffic
monopolist but to encourage efficient rail transport on a general basis, third parties should not only
be allowed to build and operate access lines - as already happens - but to operate passenger and
freight trains on the main network. There they would be in competition with UTY. They would have
to pay the same user fees as the UTY Passenger and Freight Business Units and should not be
discriminated in any way. The licensing of these railway enterprises should be regulated by law.
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Competitive pressure, cost reduction and innovative ideas would result from this new possibility. It
would be irrelevant whether the operators were state-owned or private. Own account traffic should
continue to be permitted and should be further encouraged.

There are indications of interests already by private companies to provide specified passenger
services, possibly in joint venture with UTY.

1.2.8 Privatization/Corporatisation

Privatization of UTY as a whole is not a option in the short-term because the Enterprise is not
profitable. Even in the long term, full privatization may not become attractive due to lack of overall
profitability.

However, privatization of certain Enterprises and services could be attractive in the short to medium
term. Any such opportunities should be pursued to raise much-needed capital, increase competition
and improve services.

Our recommendations on internal reorganization involve splitting UTY into separate, autonomous
entities to improve their management. Some of these entities may further be “corporatised”, creating
separate legal entities. These changes would greatly facilitate subsequent privatization.

The tax laws could support or discourage corporatisation. If the tax laws do impose a financial
burden on corporatisation, they should be changed.

1.3 Proposals for a new State/Railway Relationship

1.3.1 Principles for a new framework

The experience in the countries of Western Europe with a tradition of State owned companies and
heavy State participation in the economic activity of the country has shown that in the long run this
is not only very costly but also very often inefficient. State run Enterprises have enormous
difficulties to compete with private ones in the deregulated market. That is why there should be a
decisive move towards separating economic activities as strictly as possible from true Government
functions such as ensuring fair competition in the market, safety control, regional development,
social welfare etc.

The hierarchical subordination of the railways under the Government can lead and mostly does lead
to management decisions that are not compatible with the entrepreneurial, particularly commercial,
interests of the railways which will have to respond to the free transport market.

As was the case in Western European countries before the restructuring of their railways it seems
that the Uzbekistan Government plays a multi-functional role vis-a-vis UTY, namely as

e the industrial supervisory authority, above all concerning the elaboration of and respect for the
safety regulations;
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e the requirer of services of public interests from the railway;
e the owner of the railway organization;
e the financing body of large parts of UTY’s capital needs;,

o the political institution getting involved in railway matters on behalf of the general interest of the
country.

These five functions are carried out arbitrarily in daily administrated management. The result is a
lack of transparency in the relationship between State and railways, which makes it difficult to fix
business responsibility, and prevents a clear answer to question whether UTY as a whole or its
individual performances are micro-economically profitable or not. It also bears the heavy risk that
public money is wrongly allocated and thus wasted.

The existing relationship between State and UTY should be changed in the sense that entreprencurial
and State functions should be clearly separated and excessive involvement of the State in the
business management of railways eliminated.

1.3.2 Regulation

It may be argued that some level of supervision by the State will always exist, where the State
exercises following roles.

o guardian and possibly owner of the main railway facilities, considered as national strategic
asset, to be kept in proper condition;

e owner of railways assets, and of shares of companies owning railways assets, which must earn
a decent return on their value;

e guardian of the safety of the general public;
e guardian of the interest of the public, which needs transportation services to be available, at a

fair price.

We propose that the Government of Uzbekistan will create a new position of Regulator. The Office
of the Regulator will have a small staff with the necessary financial and technical expertise. The
Regulator, on behalf of the Government, will be responsible for:

e the conditions in which the infrastructure should be build or maintained, including the financial
conditions... and leave it up to a company to carry out the instructions;

e the prices and budgets, or only control them;
e the safety standards, and control their proper enforcement,

e the so-called PSO for Public Service Obligation, to be rendered by specific operators, and
control the prices charged;

e the negotiation of a Performance Agreement with UTY, and monitoring that UTY complies with
the Agreement.
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1.3.3 Performance Agreement

The general purposes of UTY will be defined as:
e The operation of a Railway on the Uzbekistan State railway system:.
¢ Provision of passenger and freight services in a commercial manner.

e Regulation of the use of the railway infrastructure by other enterprises permitted to operate
thereon.

¢ Undertaking other related and ancillary activities as determined by the Government or Board.

There will be a Performance Agreement agreed between the Government and UTY, which will
include the following provisions:

e Period of Agreement (five years would be reasonable);

e Use of state-owned property (land, buildings, equipment, etc.) by UTY, especially land usage
and development;

e Definition of what constitutes the railway infrastructure;
»  General policy of Government for the period of the Agreement;

* General policy of UTY with focus on provision of passenger and freight services, renewal of
infrastructure, financial management and restructuring.

The Performance Agreement will contain the following provisions:

Mission Statement for UTY, to be set by the Government and agreed by the Railway.
Strategy, which is the framework for achievement of UTY s Mission.
Specific Objectives, under the Strategy in the areas of:

e the Customer

e Passenger Services: operations, tariffs, and marketing
e Freight Services: marketing and operations

¢ International Dimension

e Infrastructure Renewal

» Information Technology

e Improvement of Management

» Human Resources

* Public Service Obligations and related Social Fares
e Social Services

e Finance, Accounting & Costing Systems

- Investment Plan

- Performance Factors

- Execution of Contract

A Sample Performance Agreement is attached as Annexe 1.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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1.3.4 Restructuring Agency

A very significant and challenging task involved in the re-structuring of UTY relates to the wide
range of activities which are outside the core railway business of providing safe, competitive and
efficient transport services. The involvement of Railway in these non-core activities was due to
public policy under the Soviet system. The railway readily undertook these other activities and
carried them out very well. The standards achieved by the UTY in education and health services is
considered to be superior to the standards of the public health and education authorities.

However, in the new situation of a free- market economy, these non-core activities should be
divested, to allow UTY management to concentrate on serving railway customers, upgrading
services, and improving performance and efficiency. Some of the non-core activities could be
divested in the short term, others will take a much longer time. The process of divestment is a
complex and a difficult task, calling for special skills. In order to achieve the divestment efficiently,
we propose the creation of a Restructuring Agency. Non-core activities should be transferred to the
Restructuring Agency, which will be responsible for divestment, and also responsible for
management of the activities until such time as they can be divested.

The non-core activities to be transferred to the Restructuring Agency fall into three groups, as
follows:

e Social Services. These include health services and educational facilities, which should be
transferred to the relevant public authorities. Excess employees of UTY should also be
transferred to this group for re-training and redeployment.

e Enterprises Ready For Privatization. There are some enterprises such as the Marble Works,
which could be privatized in the short to medium term. All options should be considered,
including joint venture or management buy-out. Surplus property and buildings should also be
sold for maximum price.

e New Construction Activities. These activities should be separated from those concerned with on-
going maintenance and upgrade of infrastructure, which belong in the Infrastructure Service
Unit. New construction activities would potentially be privatised or part-privatised. The
Infrastructure Unit should be free to contract out new construction work to private constructors
in order to get the best possible deal for UTY, to economise on the use of public funds.

The cash flows generated by divesting of non-core activities and assets can be used to finance the
social costs of restructuring (e.g. re-training), or used for productive investment in core railway
activities.

1.3.5 Legal Considerations

There must be corresponding amendments in the laws of Uzbekistan to ensure that there is legal
support for the new relationship between the State and Uzbekiston Temir Yullari.

These legal changes are detailed in Chapter 3 « Legal Framework of Uzbekistan Railways ».

This project is financed by the European Union's Tacis Programme, which provides grant finance
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1.2

I.2.1

1.2.2

1.23

DRAFT PERFORMANCE AGREEMENT
INTRODUCTION

The Govemnment is committed to the development of a market
cconomy in which the Railway is seen to have a vital role. The
Government is also committed to the further development of economic
relations with neighbouring countries. The Railway has a major
contnbution io make in these areas also,

The Government requires that Railways should become more efficient
not only in terms of their services but also in their financial
performance.  The anticipated growth in the economy with
corresponding increases in wages and increased motorisation and road
haulage will place considerable strain on railway finances. The
Government should recognise this and be prepared to support a
Business Plan including the necessary investments to improve railway
performance and preductivity.

Governments are generally conscious of the social role of the Railway
in serving economically disadvantaged areas. They recognise the role
which it can play in priming development. The Governmen should
therefore be prepared to continue to support the railways in these areas
subject to certain conditions. A comract should be drawn up between
the two parties specifying both the level of the service and the price.,

The Performance Agre=ment will operate in a framework in which the

individual and the business enterprises have free choice of transport,
The advantages of the railway in terms of its efficiency in the use of
energy and space will be recognised as will its contribution to the
improvement of the environment, :

MISSION STATEMENT

The Railway Company will manage, maintain and develop the railways
in accordance with the best commercial practice and provide a service
of the highest quality with particular regard to safety, comfort and
punctuality. The services will take into account the social needs of the
country n accordance with the Government requirements. Links with
neighbouring countries will be developed.

STRATEGY

It should continue to be the policy of the Government to support free
choice of transport mode and to promote the harmonisation of
competition between the modes.



124
1.2.4.1

1242

1.2.43

1,2.4.4

The Raitway Company will proceed with re-stracturing to improve its
performance. New operating concepts will be introduced including an
improved passenger timetable and a rationalisation of the freight
system. The international services will continue to be developed.

The requirement for social services will be dealt with by a public
scrvice contract.

OBJECTIVES

The Customer .
The operations will be focused on customer service. Comprehensive
and clear information will be made available at all times. Service
standards will be maintained and improved upon on a continning hasis,
Contact will be retained with representatives of the users. Lizison will
be established with local Government representatives.

Customer needs will be researched and the offer tatlored or adjusted to '
the requircment.

)

Marketing the Passenger Services

IR . ’ ’
The Railway will pursue a dynamic policy not only to retain existing
but also to win new traffic. Groups 10 be targeted include families,

- youths, tounists and special interest. Global products incorporating all

aspects of travel should be developed.

The overal] objective must be to increase the contribution of passenger
traffic to fixed costs.

Passenger Operations

The passenger system will be reorganised giving fast, frequent and
comfortable passenger services between the major centres. New rolling
stock with higher performance and comfort levels will be acquired.
Services on the branch lines will be matched to the demand and staff
utilisation will be improved.

The intemnational services will be reviewed with 2 view to upgrading
and increasing numbers and contribution

Passenger Tariffs
Passenger tariffs will be increased gradually as appropriate. In time it

shouid be possible to charge a premium over bus fares to represent the
greater comfort of rail travel.



1.2.4.5

1.2.4.6

1.2.4.7

1.2.4.3

1.2.4.9

Flexibility will be introduced into the pricing struciure 10 maximise
rolling stock utilisation and market oppartunities will be exploited.

Marketing the Freight Services

Freight marketing will be focused on improving the competitiveness of
the railway. New services which are better adapted to meeting the
nceds of the customer will be develaped. Comprehensive packages
which correspond to the logistical requirements of different industries
will be offered.

Freight Opcrations

The freight operations will be rationalised. The number of marshalling
yards will be reduced and freight handling will be concentrated on a
limited number of freight centres. The number of block trains will be
increased. Individual wagon load traffic will be discouraged.

Combined Transport will be developed and the appropriate container
handling equipment made available at suitable transfer locations.

The Interna.tional Dimension

The Railway Company will co-operate with the neighbouring railways
in order to improve the services and increase revenue. The ultimate
objective will be to create fast frequent inter-city services serving the
Trans-European Railway network, Consideration will be given to
unified marketing and to through working of all trains. The issue of
excessive frontier defays will be addressed.

Infrastructure Renewal

The infrastructure will be renewed as appropriate. The signalling will
be upgraded and the 1elecommunications network modemised.

Information Technology

Modem computer hardware and software will be acquired and fast and
refiable communications links providged. The objective will be to
improve the effidency of administration and the effectiveness of
management through the availability of a comprehensive MIS system.



1.2.4.10

1.2.4.11

1.2.4.12

1.2.4.13

12.4.14

Improvement of Management

A new management organisation will be intreduced in accordance with
the best modern practice. '

Training courses will be organised for all levels of staff wuh particular
emphasis on management and business training.

Human Resources

Manpower planning will be introduced and special provisions made to
deal with staff movements following on restructuring. Retraining will
be orgamised as appropnatc and arrangements for displaced staff

agreed.

Social Fares

Social fares introduced by the railways at the behest of the
Government will be compensated for in accordance with an agreed
formula. .

Social Services

The requirements for social services will be decided by the
Government in consultation with the railway eaterprise. A contract to

“cover the service requirements on the one hand and the cost on the

other will be negotiated and agreed. The public service contract will
cover inter-aia:

o the nature of the services to be provided including frequency,
capacity and quality

the price

changes to the specification

the peried of validity

the penalties for failure to deliver

Finauce

The accounting system will be altered as appropriate to bring it into
line with International Accounting Standards.

A computerised MIS including Budgeting and budget reporting will be
introduced.

The costing systems will be developed in a manner which is consistent
with the best international practice.

Support payments from Government will be clearly set out.



1.2.5

1.2.6

1.2.7

INVESTMENT PLAN

The Government will support the Railway Company in financing an
agreed investment plan over a nominated pesiod of at least 5 years.

PERFORMANCE FACTORS

The investment w:ﬂ have the effect of reducing expenditure and of
mcreasmg revenue.

The Government for its part will expect a reduction in real expenditure
which will be specified.

EXECUTION OF CONTRACT

The Railway Enter prise will present to the Government each year
detatls of their performance for the previous year and projections for the
current year. The cxteat to which they succeeded in achieving the
agreed targets will be examined and assessed. Action will be taken on
any adjustments or corrections necessary '
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2. Management reorganisation

2.1 Introduction

Uzbekistan Temir Yullary is facing formidable challenges, with a very substantial decline in traffic
volumes since achieving independence. There is a great need for a greater efficiency, better customer
service, a reduction in costs leading to improved financial performance and for control of investment
expenditures.

International practice in Railway organisation now generally favours separate funding and
accounting for infrastructure, which is seen as a public-owned national asset. There is a need for a
greater commercial freedom and accountability in the provision of passenger and freight services.
There is a growing trend internationally to allow third party access to national rail system. There is
already limited third party access to the UTY rail system by some major freight customers. There is
potential to expand third party access for freight services. There is also potential for early provision
by third parties for passenger services, which could include direct competition in passenger services,
high-end services added to existing UTY service offerings or specialised new tourist services.

2.2 Current UTY Organisation Options

The Government and the railway have been conscious of the need for management re-organisation,
and are in the process of drafting a new management structure. The task is under the direction of the
Work Group of the Government commission for Enhancement of Uzbekistan Railway Management
Structure headed by Deputy Prime Minister Mr. Rakhimov. The Work Group has delegated the task
to the Centre for Enhancement of Uzbekistan Railway Management Structure, headed by Mr.
Kadirov.

A proposed new management structure has been tabled for consideration, see Annexe 1. The
structure has been circulated to senior UTY management with requests for comment and submission
of alternative options. To date, four different options have been submitted, which are being
considered by the Centre for Enhancement of Uzbekistan Railway Management Structure.

We consider that the new management structure under consideration has considerable merit and goes
a long way to preparing UTY to operate in the new market environment, with greater control of
operating costs and investment, and improved customer service. We fully support the creation of
units for provision of passenger and freight services, with profit responsibility. We fully support the
creation of a separate infrastructure unit. We would consider that the traffic Management Centre
whould operate more effectively as part of the infrastructure unit. We consider greater emphasis
should be given to Rolling Stock major maintenance through creation of a Rolling Stock Service
Unit. We consider that corporate level services would be more effectively managed by grouping them
in a Corporate Service Unit. We consider that core railway business will be more effectively
managed by allocating non-core activities to a new Restructuring Agency, with responsibility for (a)
social services (health, education, re-training), (b) enterprises that can be privatised in the short to
medium term and (c) design and construction enterprises for major projects.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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2.3 Organisation Principles

Traditionally railways organised their management structures on functional principles. This involved
grouping of activities according to their different functions. The functional approach has been widely
applied in many types of enterprise, and has many advantages. However, a functional-type
organisation structure has certain disadvantages. Functional departments can become too focused on
their own speciality, losing sight of overall objectives of the enterprise. Only the Chief Executive can
be held responsible for profit performance.

Most railways in other countries, which have re-organised in recent years, have moved away from a
functional-type organisation structure to the creation of Separate Business Units (SBUs) within the
enterprise. SBUs have their own product or service line, have their own marketing, sales and
operations, with real profit responsibility. Sometime SBUs are established as separate legal
corporations. SBUs develop their own missions and goals, within the framework of the corporate
mission, and prepare their own strategic plans. SBU managers require the entrepreneurial skills of
managers of private business. They may or may not have competition.

The proposed organisation structure will support the following objectives:
e clear accountability to the Government of Uzbekistan for the custody and operation of
valuable and strategically vital national assets;

* provision of customer-focused transport services in a commercial manner in competition with
other modes of transport;

* logical grouping of activities and functions to achicve efficiency and effectiveness;
e clear accountability within UTY;

* good communications internal and external;

e achievement of financial objectives;

e restructuring of non-core activities.

2.4 Proposed Organisational Structure

2.4.1 Overall structure
The proposed organisation structure is outlined in Annexe 2.

Responsibility for the operation of Uzbekistan Temir Yullary should be delegated by the Government
to a Board of Directors, who will be appointed by the Government. The Board will have an
Executive Chairman. Board Directors will include representatives of the Cabinet of Ministers,
financial institutions, major customers, transport industry and the travelling public, along with some
UTY top management.
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The Board and all the activities of UTY will be monitored by a Regulator, who will be appointed by
and responsible to the Government. The office of the Regulator will have a small staff who will be
responsible for ensuring that UTY meets its Public Service Obligations, will apply economic control
on the financial affairs of UTY, especially review of investment programs, monitor public safety,
will negotiate the Performance Agreement with UTY and issue appropriate licences. The role of the
office of the Regulator is discussed in further details in Chapter 1 on State/Railway Relationships.

The Chairman of the Board of UTY will have a small staff, responsible for Board Secretariat,
public relations and UTY’s safety Inspectorate. The Executive Chairman will be responsible for
overall direction of in accordance with Board policy and budgets, within the framework agreed with
Government on Public Service Obligations, legal requirements, safety and economic plans. The
Chairman will co-ordinate the activities of the various units within UTY, monitor their performance
and direct that corrective action is taken where necessary.

We propose two Business Units operating as profit centres, one for Passenger Services and the
other for Freight Services. Each Unit will be responsible for its own marketing and sales,
operations, staff and accounting. Each BU will carry real profit responsibility and will have control
over the resources it needs to achieve efficient, customer-oriented, profitable operation. The BUs
could be established as separate joint-stock companies, with the shares owned by UTY, provided
that tax considerations do not impose too heavy a financial burden.

We propose an Infrastructure Service Unit, which will own the infrastructure, on behalf of the
Government. The Infrastructure Unit will be responsible for track maintenance and renewals,
buildings, signalling & communications, power supply and the Traffic Control Centre. It will supply
and charge for services to the Passenger and Freight BUs. The Infrastructure Unit will be prepared
at some future date to provide and charge for third party access to the system. The Unit will have its
own human resource and accounting functions. '

We propose a Rolling Stock Service Unit, which will be responsible for major maintenance and
overhaul of all Rolling Stock, locomotives, freight wagons, and passenger coaches. Provision could
be made for the Rolling Stock unit to own the rolling stock, which it would lease to the Passenger
and Freight BUs. It would also be encouraged to provide services at a profit to third parties. The
Unit will have its own human resource and accounting functions.

Even though the Business Units and the Service Units will have significant autonomy and manage
most of their own functions there will still remain other functions, which can most effectively and
efficiently be handled at corporate level. We therefore propose a Corporate Services Unit which
will be responsible for corporate planning, treasury, central accounts, economics, central purchasing,
information systems, environmental protection, central human resources, international accounts and
agreements.

UTY is currently engaged in a wide range of activities that are peripheral to its core railway
business. These activities should be divested to public agencies or privatised, some in the near future,
others in the long term. To free up railway managers to concentrate on core business services, we
propose the creation of a Restructuring Agency, which will take responsibility for the non-core
activities. The Restructuring Agency will have three sections, one for non-commercial social
activities  (education, health care), the second section for commercial activities
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that would be privatised in the short to medium term (marble works, sleeper plant, freight-
forwarding agency, buildings/property surplus to requirements), and the third for design and
construction for major projects.

The heads of the BUs, Service Units and Restructuring Agency, under the chairmanship of the
Executive Chairman, will constitute the Management Committee, which will meet on a regular
basis to co-ordinate the activities of UTY.

2.4.2 Board of Directors

Management of UTY will be delegated by the Government to the Board of UTY. The Government
will appoint the Chairman and Board Directors.

The number of Directors on the Board must be large enough to ensure a good range of expertise and
representation, but not so large to become cumbersome. We suggest that a good compromise would
be about ten Board members, plus the Chairman. The Chairman will be a full-time executive
appointment, who will be Chief Executive Officer of UTY.

The membership of the Board will be made up as follows:

e Two representatives of the Government;

¢ Five non-executive Directors who reflect the interests of Business/financial institutions, major
UTY freight customers, the transport sector and the travelling public;

» Three executive directors who would each be the Head of one of UTY’s major Units.

The responsibilities of the Board of UTY will be:

* Establish objectives and policies for UTY in harmony with Government policy, Public Service
Obligation, legal requirements and the Contract Plan between the Government and UTY;

» Establish a management organisation structure for UTY, and appoint the top management team:

e Approve annual budget and targets for UTY in total, and for each of the Units;

e Monitor the progress of UTY in comparison with objectives, budgets and plans;

» Safeguard the assets of UTY,

¢ Protect the interests of customers and staff;

e Report to the Government on the discharge of its responsibilities.

The Chairman will have an Office with a small staff responsible for Board Secretariat, public
relations, UTY safety Inspectorate and legal affairs.

2.4.3 Passenger Business Unit

The Passenger Business Unit will have its own marketing and sales operations, accounting and
human resources functions. It will develop and sell passenger services on the long
distance/international and commuter markets. It will operate and do minor maintenance on its own
rolling stock, including locomotives. The rolling stock may be owned by the Passenger BU, or may
be leased from the Rolling State Service Unit. The Passenger BU with contract with the Rolling
Stock Unit for major maintenance and overhaul on rolling stock. It will contract with the Freight BU
for reciprocal use of locomotives, are required to minimise operating costs.
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The Passenger BU will employ and manage its own staff, including loco drivers and station
personnel. It will contract with the infrastructure Unit for use of infrastructure (track, electric power
supply and building). It will operate its own services under the control of the Traffic Control Centre
in Infrastructure Unit.

The Passenger BU will operate as a self-contained business with profit responsibility, in
collaboration with the other Units in UTY, and in harmony with overall UTY objectives and policies.

The main functions of The Passenger Business Unit will be:

e provision of cost effective and safc public passenger transport in harmony with UTY Public
Service Obligation;

e development of safe attractive services for passengers to meet market needs, and which are
competitive with other forms of transport;

e achievement of financial and other targets as set by Passenger BU and approved by the Board of
UTY.

* management and development of staff;

e contract with Rolling Stock Unit for maintenance of rolling stock, with Infrastructure Unit for
use of infrastructure, and with other suppliers for required services;

The proposed internal organisation structure is shown in Fig. , and described in greater detail in
Section.

2.4.4 Freight Business Unit

Like the Passenger Business Unit the Freight Unit will also be a self-contained unit with profit
responsibility. It will be structured internally with senior managers responsible for operations,
marketing/sales, accounts and human resources.

The main functions of the Freight Business Unit will be:
¢ development and marketing of freight services to meet market needs, in competition with other
forms of transport;

e transport of goods, national and international, in a safe, secure, reliable and cost-cffective
manner;

e achievement of financial and other targets set by Freight BU, and approved by Board of UTY.
e management and development of staff;

e contract with Rolling Stock Unit for maintenance and overhaul of rolling stock, including
locomotives. (Possibly contract for lease of rolling stock, if owned by Rolling Stock Unit),

e contract with Infrastructure Unit for use of infrastructure (track, power supply, freight yards and
depots);

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 2
Independent States and Mongolia
Page 6/ 10




TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 2

Management reorganisation

2.4.5 Rolling Stock Service Unit

We propose the establishing of Rolling Stock Service Unit, which will carry out major maintenance
and overhauls for the Passenger and Freight Business Units on locomotives, passenger carriages, and
freight wagons. It will operate as an autonomous enterprise with its own technical, workshops,
accounts and human resource managers. It will negotiate contracts for the supply of maintenance
services to the Passenger and Freight Business Units.

The option should be kept open for the Rolling Stock Unit to own rolling stock, which it would then
lease to the Passenger and Freight Umits.

The Rolling Stock Unit will be encouraged to provide engineering services to third parties on a
commercial basis. The diesel locomotive overhaul workshops currently carry out some major
maintenance work on locos for Russian railways and get paid in a barter deal with spares. There
should be potential for expansion of profitable business, especially from industrial railways and
other Central Asian Railways.

The principal functions of the Rolling Stock Service Unit will include:

e major maintenance and overhaul of rolling stock, including locomotives (diesel and electric),
passenger carriages and freight wagons;

e contract with Passenger and Freight Business Units, and third party customers where profitable,
for major maintenance, overhaul and other engineering services;

o development of best practice methods, systems, equipment and workshops for engineering work;

e management, training and development of staff;,

e achievement of financial and other targets set by Rolling Stock Unit and approved by Board of
UTY.

2.4.6 Infrastructure Service Unit

We propose the establishment of an Infrastructure Service Unit which will group together all the
activities and functions that are associated with the railway infrastructure. This will facilitate
transparency of accounting for the infrastructure, which is to be seen as a national asset in public
ownership. It will also facilitate charging Passenger and Freight BUs for the use of the
infrastructure, and also for charging commercial rates to third party operators, if third party access
is granted at some time in the future.

The principal functions of the Infrastructure Unit will be:

e provision of a safe, high quality track system as required by the Regulator;

e provision of a safe and efficient signaling and communication system;

e provision of a power supply system for electric traction;

s provision of buildings (stations, yards, depots) to Passenger and Freight BUs;
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e maintenance and upgrade of the system in a cost-effective manner;

e management of new construction (to be carried out by UTY construction group or private
constructors);

e management and development of staff;

e preparation of an infrastructure strategy and plan, to be approved by the Board of UTY;

e achievement of financial and other targets.

2.4.7 Corporate Services Unit

The Executive Chairman is responsible to the Board for the overall performance of UTY. The
Chairman’s prime role is the coordination of the activities of the Passenger and Freight BUs, and the
Infrastructure and Rolling Stock Service Units. In this role the Chairman will be supported by a
headquarters team, who will supply services that are more economic to supply centrally, or are more
appropriate to the corporate level. These headquarters® services will be grouped under a Head of
Corporate Services Unit.

The principal functions and services to be included in the Corporate Services Unit are the following:

e Corporate Planning which will draw together the plans of the operating units, combined with
the plans of the Restructuring Agency, to ensure that the plans are in harmony with one another,
and also in harmony with UTY overall objectives and plans.

e Central Accounts, which will provide accounting standards for all operating units and prepare
consolidated accounts for UTY.

e Treasury which will liaise with Government, banks and international agencies for provision of
capital, monitor capital spending and manage UTY’s debt.

e Central Purchasing will handle purchasing of those items and supplies required by more than
one operating unit (e.g. diesel oil) in order to get lower prices through greater buying power.

e Information Services, covering statistics and the operation of the Central Computer System.

e Environmental services, to ensure compliance throughout UTY to legal standards.

e Central Human Resources will establish policies to be followed by the operating units, and
provide some personnel services, €.g. pensions, senior management training.

e International Accounts/Agreements will liaise with agencies and railway systems outside
Uzbekistan.

2.4.8 Restructuring Agency

Under an earlier tradition, the Railway became heavily involved in a wide range of services and
activities which are not core railway business. In the current situation, where the railway must
provide market-driven services to its customer which are competitive with other modes of transport,
it is vital that the railway divests itself of these non-core activities.

We propose the creation of a Restructuring Agency, to which the non-core activities will be
transferred, so that they can be better managed, and then divested in the short or long term.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 2
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These non-core activities fall into three groups. The first group are social and non-commercial;
divestment will be a long-term goal.

The second group are commercial or semi-commercial. Some could be divested in the very short
term; others will take much longer to achieve the right conditions for divestment. Options for
privatisation could include joint ventures, with UTY retaining a share-holding in partnership with
private companies and individuals.

The third group are those entities within UTY concerned with major construction projects. These
entities have potential for privatization in whole or in part, but they have vital long-term strategic
interest to UTY. The future of this group is closely connected with the amount of investment that the
Government will allocate for major new projects, such as electrification and construction of new
railway lines.

The principal activities that will come under the Restructuring Agency are the following:

Social/Non-commercial

e Schools, kindergartens and other educational services. These provide highly valued services to
UTY employees and their families. They should be transferred to state educational authorities
when the state services are able to provide a comparable level of service.

e Hospitals, clinics. UTY should plan to always provide some level of medical service to
employees, but at a much lower level than at present. Most health care services and facilities
should be transferred to state health authorities when they are able to provide a comparable level
of services.

» Excess employees of UTY should be transferred to the Restructuring Agency for re-training,
followed by redeployment or outplacement.

Commercial

e The UTY-owned freight forwarding agency, Jeldorexpeditsia, creates an inherent conflict of
interest situation, and should be privatized.

e The marble works, Jeldormramor, is peripheral to UTY business and should be privatized.

e The sleeper production plant, Akhangaranstroimaterialy, should be developed to the point where
it can be privatized, with a contract to supply sleepers to UTY for a period not longer than 5
years.

e  Water supply activities should be transferred as soon as possible to local authorities.

Related to major construction projects

e Track laying construction Trust

¢ Construction Trains

e Design Office “TashlelDorProject”
e Civil Works

This project is financed by the European Union's Tacis Programme, which provides grant finance
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3. Legal Framework of Uzbekistan Railways

3.1 Introduction
The main task of the legal expert is stated' to be:

Examination of the legal framework and status of the Railway, its respective powers, obligations and
responsibilities and its relationships to the Ministry of Transport and Communications and other
Government agencies including price control and anti-monopoly authorities.

3.2 Legal Framework - Summary

3.2.1

Railways in Uzbekistan are part of the network developed by the former Soviet Union and were
regulated accordingly. With independence an entirely new situation arises; based upon an
examination of the legal instruments referred to below, and interviews with personnel in the railway
organisation (including the head of its legal department), the developments since independence are
described in outline in this report.

3.2.2

In the former USSR railways were divided into 27 separate administrations, which reported to
Moscow. One of these, Central Asian Railway, was located in Uzbekistan. These railways reported
to the USSR Ministry of Railways and were, in effect, subdivisions of that Ministry .

3.2.3

Following independence, the strategic State enterprises were placed under the control of the cabinet
of Ministers. On the 7th. November, 1994 the President by Order (Ukaz)’ stipulated that a State joint
stock company for railways (to be called Uzbekiston Temir Yullari® (“UTY”) be created.

3.2.3.1
The Order declared that UTY is the authorised State agency for the State management of the railway
enterprise located within the territory of Uzbekistan”.

' Terms of Reference for CENTRAL ASIAN RAILWAYS RESTRUCTURING Module B
7 Decree of the President No. 288 dated 7th November, 1994

The spelling “Uzbekiston™ is correct, the Uzbek language being used.

* Decree of the President No. 288 supra. Article 2

This project is financed by the European Union's Tacis Programme, which provides grant finance
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3.2.3.2
The main goals and objectives of UTY were set out’.

e study of the railway transport market;

e ensure competitiveness by creating a multi-profile of services offered to customers;
e improve performance of the railway network;

e technical improvement;

e cost reduction and improvement of service quality.

3.2.3.3

The Order further declared® that “the decisions of the State Joint-Stock Railway Company
“Uzbekiston Temir Yullari” taken within the limits of its authority are mandatory for the ministries,
departments, corporations, concerns, associations, institutions, organisations and local authorities.

3.24
The State joint stock company UTY was established and its Charter approved by Decree of the
Cabinet of Ministers’.

3.2.5
The Charter of UTY re-inforces its position as a State monopoly within which all of the functions of
the State in relation to railways resides.

3.2.5.1
The Charter® provides for the appointment of a Chairman and five deputies including two “First

29

Deputies™.

3.2.5.2
Management of the Company is executed by the Board of the Company*’.

3.2.5.3

The Chairman of the Company is at the same time Chairman of the Board''. Membership of the
Board consists of 13 persons including the Chairman, his deputies, Head of the Aral Region and the
Senior Safety Inspector'.

* Ibid. Article 3

®  Ibid. Article 4

Decree of the Cabinet of Ministers No. 249 dated 3rd July, 1995
& Charter of UTY, Section IV

" Ibid. Article 2

' Ibid. Article 1

" Ibid.

" Ibid. Article 2
This project is financed by the European Union’s Tacis Programme, which provides grant finance
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3.2.5.4
The candidacies of the Chairman, his deputies and members of the Board are approved by the
Cabinet of Ministers".

3.2.5.5
The status and functioning of the Board are regulation by provisions approved by the Chairman of
the Board".

3.2.5.6
The “exceptional competence” (largely to do with policy) of the Board is set out at some length®.

3.2.5.7

UTY has a central management body, whose structure and membership is approved by the Cabinet
of Ministers'®. It is headed by the Chairman’’. It makes decisions on every issue of maintenance,
operation, finance and other activity not related to the exceptional competence of the Board'®.

3.2.5.8

Management of the transportation process within the republic and interaction with foreign railways
in the sphere of transport operations are the exceptional competence of the central management body
of the Company".

3.2.5.9
The functions of the Chairman are listed at length, and are of the nature of Chief Executive; no
specific reporting structure is provided.

3.2.6
The existence of a Draft Railway Code is a positive indication of recognition by the Government of
the need to provide an effective legal environment for railway transportation in Uzbekistan.

3.2.7
International traffic is dealt with within the structure of the CIS Council of Railways (of which UTY
is a member) and in other cases by bi-lateral agreements.

2 Ibid.

" Ibid. Article 4
'* Ibid. Article 5
' Ibid. Article 6
17 Ibid. Article 7

' Ibid.

" Ibid.
This project is financed by the European Union’s Tacis Programme, which provides grant finance
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3.3 Monopoly and Price Control Issues.

3.3.1

Under the Law on Enterprises, the general freedom to set prices is recognised. However, Uzbekistan
Temir Yullary is considered to have a monopoly in the transport sector and does not have this
freedom. Instead, tariffs are regulated by a committee reporting to the Cabinet of Ministers, which
committee may instruct UTY to keep its tariffs as they are notwithstanding increases in costs. In this
event, UTY is entitled to compensation from the Government in respect of losses which are incurred.

3.3.2
On the 27th. December, 1996, by Law No. 54, railway transport was specifically listed as a
monopoly.

3.4 The Railway Code.

3.4.1

Previous consultants submitted two drafts - for a transport law and for a railway code - which were
intended for use as standard models for the central Asian countries. The response from the Chairman
of UTY was as follows™:

“Draft Model Law on Railway Transport

Draft Model Law on Railway Transport for TRACECA corridor countries is, in our opinion, only a
Model Structyre (sic) of Law on Railway Transport which requires more detailed elaboration and
adaptation to local peculiarities of railway transport development.

Draft Model Law on Transport

Draft Model Law on Transport can be used only as main provisions. Activity of individual type of
transport is to be regulated by individual law taking into account special character of particular type
of transport.

This Draft also requires more detailed elaboration for use in Uzbekistan and, moreover, in the
presence of separate laws for each type of transport we consider to inexpedient (sic) to accept it.”

It is certainly the case that local circumstances will vary, and law which is adopted must take this

into account. Indeed, in order to achieve precisely the same objectives in two different jurisdictions
would almost certainly require some differences of approach in each.

3.4.2

2 Source: TRACECA Transport Corridor Legal and Regulatory Framework Project TELREG 9306 Comments on Draft
Model Laws and Codexes, Uzbekistan
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A draft railway code was in fact submitted to parliament in July, 1997. This draft could not be
regarded as following the model above referred to. The intention was that the law would have been
enacted in the fourth quarter of 1997, but this was deferred due to the restructuring program - a wise
decision, since the law once enacted might be difficult to change, and to legislate in advance of final
decisions on the nature of the restructuring might result in a contradictory situation.

3.4.3
The restructuring committee will propose amendments (which are to be expected) to the draft code
when resubmitting it.

3.4.4

An examination of the July 1997 draft disclosed a number of matters requiring comment in this
report. The general thrust might be described as establishing for Uzbekistan a railway of the kind
which formerly existed in the USSR.

3.4.4.5
The draft code provides? “The State provides regulation and control of railway transport activity,
development of its material and technical basis and meets requirements within state needs.”

However the State body which will discharge the functions of the State is not identified, and it
appears that this is presently done on an ad-hoc basis.

The creation of a Government agency to undertake functions of this kind for the entire transport
sector 1s being discussed; a decision has not yet been taken as to whether this will be a Ministry or
Committee or otherwise. The list of items making up the agency’s functions is being debated by the
Cabinet of Ministers; there is no indication when this process will be concluded, except that it is
regarded as an urgent matter.

(The revision of the draft Railway Code will not be concluded until after the agency is established.)

3.4.4.6

It is unclear in the draft what will be the position regarding the ownership of the railway
infrastructure, and there is no definition of what constitutes the infrastructure. In discussions with
the head of the legal department of UTY the intention appears to be that what would normally be
regarded as the railway infrastructure will remain the property of the State; UTY as agent of the
State will use and control the infrastructure.

3.4.4.7

The approach in the draft code suggests that UTY and railways in Uzbekistan are essentially one and
the same. It does not deal with the concept of railway transport as a means of transport which may
be provided by a multiplicity of operators in competition with one another.

3.4.4.8

2! Drafl Law of the Republic of Uzbekistan on Railway Transport, Article 1.
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Articles 7 and 8 of the draft confer upon UTY a monopoly in railway transport excluding any
interference by any party. Commercial considerations are not addressed. This, paradoxically, may
lead to increased State intervention in the management function, in an unstructured manner, rather
than the kind of independence needed for ensuring the success of the enterprise.

3.4.4.9

Provision is made™ for Government consent at the Cabinet of Ministers level if railway lines are to
be closed. This is necessary as railways form part of the national strategic transport system.
However, there is no obligation to compensate the railway operator if a refusal of consent imposes
additional costs.

3.4.4.10

The draft code does not prohibit access by third party operators to the railway infrastructure;
however neither does it give any protection to them against abuse by UTY of its monopoly position.
Also, there is no procedure for an operators licensing system based on the competence and financial
resources of applicants.

3.4.4.11

Customer complaints are dealt with solely within the context of a legal structure, which leaves the
customer at considerable disadvantage. Level of customer satisfaction is not perceived as a
measurement of satisfactory performance of the railway function - the opposite would be the case in
a commercial enterprise.

3.5 Recommendations:

3.5.1

It 1s recommended that the Charter of UTY should be changed to accommodate the organisational
structure, accounting and reporting procedures contained in the management re-organisation
proposals listed in the re-structuring study.

3.5.2

The pending enactment of a Railway Code offers a unique opportunity to establish a legal
environment within which railway transport will prosper and better serve the interests of the State
and the interests of its customers.

It is recommended that when revising the draft, the following issues are addressed:

3.5.2.1
The code should legislate for railway transport as a system of transport rather than as a State
monopoly conferred upon UTY.

2 Ibid. Article 8.4
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3.5.2.2

In the case of UTY it should provide that management, within the context of the performance
agreement referred to below, shall be independent in the direction, management and administration of
UTY and from the administrative and economic control and internal accounting of the State, and
managed according to the principles which apply to commercial companies.

3.5.2.3

It should provide for a definition of what constitutes “railway infrastructure”; railway infrastructure
should be owned by the State; management of the infrastructure should in future be undertaken on
behalf of the State by UTY on the basis of a commercially orientated contract, to be interlinked with
the performance agreement referred to below.

In this way the State will be fully informed of where money is being spent and on the physical state
of the infrastructure and participate in the planning process in accordance with the objectives for
railway transport.

3.5.24

It should require that the accounting system of UTY clearly separates infrastructure matters from
other activity and that separate accounts are maintained for public service obligations thus ensuring
transparency in financial matters.

Organising formally separate companies, divisions or profit centres within what is today UTY would
meet this purpose.

3.5.2.5
It should facilitate the corporatisation of UTY.

3.5.2.6

It should provide that an access fee be charged in respect of each service (passenger and freight) for
the use of the railway infrastructure - to be paid by all operators including UTY (into the
infrastructure fund).

3.5.2.7
It should provide that UTY when offering services as operator should primarily have regard to
commercial considerations.

3.5.2.8

It should provide for a system of licensing the competence of railway operators and their rolling
stock, to apply to international (including state railway companies) as well as to national operators.
All licensed operators should be entitled as of right to access to the railway infrastructure on non-
discriminatory terms.

3.5.2.9
It should provide that the State (as opposed to UTY itself) may make regulations to provide for the
public safety of railway operations.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
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3.5.2.10
It should define the role of the State and establish the office of Regulator (separate from UTY), with
the functions of:

e entering into agreements with UTY on the maintenance and specification for development of the
infrastructure and the cost and time within which this will be done;

e entering into agreements with UTY and other railway operators for the discharge of Public
Service Obligations (including free and concessionary travel) on a contractual and commercial
basis;

e entering into a performance agreement with UTY and monitoring compliance; in this connection
it is believed that if UTY exchanges its monopoly for a system of ongoing performance
agreements (with appropriate adjustments mechanisms for accommodating unforeseen
circumstances) greater trust will be established in the relationship. For example, in the case of
representation in CIS railway matters, the State will have confidence that its policies will be
pursued by UTY, and UTY will have confidence that it has the support of the State when
pursuing its objectives;

e specifying the form of accounts to be maintained by UTY and other reporting requirements;

e undertaking the function of price control, where the protection of customers in monopolistic
situations 1S necessary;

 licensing the competence of railway operators and their rolling stock;

e supervising public safety in railway operations by establishing a railways inspectorate with right
of access to inspect the railway infrastructure; the inspectorate to request where necessary the
State to make regulations relating to the public safety of railway operations;

e setting terms for third party access for operating trains on the railway infrastructure generally,
and ensuring that the user fees payable to the infrastructure manager are adequate and non-
discriminatory vis a vis UTY and other users.

3.5.3

It is clear that these objectives cannot all be implemented in the short term, therefore the Railway
Code should make provision for transitional arrangements during the intervening period.

3.54
The approach used in drafting should be to set a framework within which there will be flexibility that
will enable the development without legal impediment of a successful railway transport system.

3.5.5

These recommendations highlight a number of important matters which should be addressed when
revising the draft railway code, and are not intended to be seen as covering the other necessary
matters which will be legislated for in the railway code.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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4. Economic assessment of investments

4.1 Executive summary
The aim of this overall investment programme is to:

support the on-going re-structuring programme

reduce serious shortages existing or anticipated in track facilities and rolling stock
support the increasing effectiveness of operations

support the modernisation of facilities to guarantee efficient and safe operation.

The investments proposed are concentrated on three major fields: infrastructure (including
electrification), MIS and rolling stock.

Today the operation on UTY has to face the deterioration of the infrastructure: a significant part of
the network is under speed restrictions, the average speed being below standards. Therefore the
programme aims at providing UTY with standard quality materials (ballast, crossings. sleepers and
bearers) in order to upgrade the lines and with the modern equipment to carry the upgrading and
matntenance activities.

On rolling stock UTY is starting to face a shortage of rolling stock in adequate condition. spare
parts. UTY will face high maintenance costs as soon as cannibilising would bring the existing fleet
below minimum requirements, and new parts would have to be purchased. The plan is to provide
UTY with the necessary equipment and spare parts to be in a position of carrying proper efficient
maintenance.

Electrification is a specific topic to be dealt with. UTY is currently developing electrification
projects. Works have already started on two sections, Mekhnat - Dzhizak and Djambai -
Marakand, located on the "Silk Road"- Traceca Corridor. Most of the works are already finished.
The remaining part hasn't been finalised by lack of hard currency to purchase imported materials.
Another section in the south western area linking with Turkmenistan, is to be electrified:
Marakand - Bukhara. UTY has other projects of electrification, but it has been decided to focus of
these which are the most relevant today. On top of cost reductions which arise from these 3
electrification projects. are wider concemns:

e contribute to autonomy of Uzbekistan from oil imports
¢ develop the national high voltage grid
* and. to a lesser extent. reduce environmental impacts

Last. MIS. which will permit to improve rolling stock and infrastructure maintenance processes. as
well as management processes.

This project is financed by the European Union's Tacis Programme. which provides grant finance
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The investments were split into several packages which were carefully evaluated ( when relevant)
on the basis of the information provided and the assumptions which had to be made.

The investment program details is shown underneath. It does specify the package number, the
nature of investment, its cost (in MUSD) and the time schedule for implementation. It is based on
a high borrowing capacity assumption. When considering that the borrowing capacity is limited to,
roughly 150 MUSD, some of these packages are supposed to be postponed (see executive
summary).

No provision for technical assistance has been included, nor for signalling and telecommunication
renewal, which is to be covered by module E.

TYPE OF INVESTMENT COST FIVE YEAR PROGRAMME
1 2 3 4 5
I. INFRASTRUCTURE 56.34 |125.40|22.59| 5.75 | 2.60
PACK. | | Track renewal 29.84115.00114.84
PACK. 2 | Structure works 2.00 {2.00
PACK. 5 | Earth structure works 2.00 | 2.00
PACK. 4 | Improvement of concrete sleepers factory 2.00 | 2.00
PACK. 5 | Supply of glued insulated joints 1.00 | 1.00
PACK. 6 | Mechanisation of maintenance
Tamping machine 8.75 3501330 1.75
Equipment for 2 sleepers inserters gang 420 { 1.40 | 140 | 1.40
Ballast cleaner 5.00 | 1.00 | 2.00
Ballast regulators 1.70 0.851085|0.85
PACK. 7 | Purchase of equipment for SET 1.00 | 1.00
I ELECTRIFICATION 129.0 132.00} 5.00 {37.00|30.00]25.00
PACK. 8 | Mekhnat-Dzhizak 27.00127.00
PACK. 9 | Djambai-Marakand 10.00| 5.00 | 5.00
PACK 10 | Marakand-Bukhara 92.00 37.00430.00|25.00
IfI. ROLLING STOCK 154.5 (36.50{36.50]59.50 (25.00| 7.50
PACK. 11| Purchase new electric locomotives 37.50 20.00117.50
PACK. 12| Upgrade loco workshop 5.00 | 5.00 - - -
Upgrade coach workshops and depots 5.00 | 5.00 - - -
Diesel locomotives depot 5.00 | 5.00 :
Upgrade wagon workshops and depots 10.00| 5.00 | 5.00 - -
Upgrade Uzbekistan depot 3.00 | 5.00
Spares stock 500 { 1.00 | 4.00 | - - -
PACK. |3 | Freight wagons 7.50 2350 (2.50( 250
PACK. 14 | Passenger carriages 20.00 5.00 | 5.00 | 5.00 | 5.00
PACK. 13| Re-engine locomotives 2TE10 56.00| 8.00 | 16.00]32.00
PACK 16 | IV MIS 15.50 | 4.50 | 6.50 | 4.25 | 0.25
TOTAL 345.3199.40|70.59|106.5|57.8532.50
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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Two main types of investments are proposed on infrastructure:

e replacement of damaged track materials and renewal of structures
o supply of mechanised maintenance equipment

Most of the investment which fit in the first type are safety related: numerous sections have to face
serious rail deterioration such as lateral wear. Risks of accidents are becoming serious. Packages
N°1,2 and 3 are in that category. Purely financial calculations which would take into account only
the effect of speed restrictions on operation cost and rolling stock requirements would show that
these investments are not justified. But the inclusion of the cost of potential accidents which is
difficult to assess on the basis of the data provided would fully justify them.

The improvement of the sleeper factory is showing an IRR of 12.95%. It will also reinforce UTY
autonomy.

The supply of glued insulated joints will reduce significantly the number of signalling defaults.
When considering the number of hours lost which could be reduced, this package would be paid
back immediately.

Mechanisation of maintenance is showing an IRR of 12.16%. Reduction of labour force is 40%.
On top of the benefits considered is the potential increase of speed on the line. This benefit hasn't
been taken into account. though it may outweigh the impact of labour reduction.

Purchase of 15 electric locomotives IRR is 30.35%. This investment should be given top priority if
the electrification programme is achieved.

Re-engining of diesel locomotives is given a 26.86% IRR. Nevertheless its social costs are
considerably high and the size and availability of the existing diesel fleet doesn't give this project a
first priority rank. It is more advisable to concentrate on short term needs and observe the results
of such changes in the neighbouring countries.

The improvement of passenger carriages would obviously not show any profitability bearing in
mind that passengers transport is today a loss-maker. Sensitivity to tariffs is very high in
Uzbekistan. This investment aims only at maintaining railway position on the passenger transport
market and improving the operational profitability of such services.

Package 12 which includes a number of maintenance facilities upgrading and purchase of spare
parts hasn't been evaluated. Such investments are justified purely by providing the railways with
the necessary equipment to be able to operate.

Purchase of freight wagons wasn't evaluated: the other option to meet the anticipated need is to
rent from fellow CIS countries. Current rental figures were not available, though prices were said
to be "verv high".

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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MIS will permit amongst other things to improve operation and mainly rolling stock and
infrastructure maintenance. Its IRR is set at 12.8%. This however neglects the impact of the
"enabling factor".

Electrification projects were evaluated separately and then globally:

e Mekhnat - Dzhizak IRR is set between 10.37% and 11.40% according to the traffic scenario. Its
benefit on operation, and in particular on the highly loaded Khavast-Dzhizak single track
section will be positive.

e Djambai - Marakand is showing a good IRR which reach between 19.54% and 16.79%
according to traffic scenarios.

e Marakand - Bukhara IRR, on the same basis is comprised between 7.17% and 9.29%.
Nevertheless, due to the significant increase of the electrified network, electric locomotive
utilisation should be, in that case, increased by 20%. Based on this assumption. the IRR would
be included between 8.54% and 11.09%. A depot for electric locomotive was included fully in
the investments required for the electrification of that section: though it was required for
operation purposes if that section was electrified, it would have a positive impact on the
operation of electric trains on the previous section. These benefits were not taken into account.
The Consultant considers also that the section Marakand - Navoi which is probably more
loaded (UTY didn't have traffic figures split by sub-section), the IRR is potentially better on
this specific section.

¢ The overall programme [RR is evaluated to be between 10.32% and 13.20%.

Some simplification were to be made on these evaluation: they mainly concern operations. A fully
detailed operating programme should be produced to evaluate exactly the benefits of the
electrification programme.

The details of calculations are shown in annex (on basic hypothesis, e.g.: maintenance cost of 0.96
USD/km, investment costs according to consultant estimates and average distance covered by an
electric locomotive 159.614 km/annum ).

4.2 Introduction

The track renewal programme of UTY has been delayed for several reasons:

e lack of hard currency to purchase imported items
e use of part of local materials for the construction of new lines.

Therefore the infrastructure has deteriorated leading the average speed on the network to reduce
during the last vears, the number of speed restrictions having increased significantly (about
two/third of the total network). The majority of speed restrictions are regulatory. The other causes
are related to the deterioration of infrastructure such as: earth and civil structures. levelling,
sleepers, switches. etc...

I For the giobal project. average distance per annum = 200.00 km

This project is financed by the European Union's Tacis Programme, which provides grant finance
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The expected increase of traffic within the next years (in both optimistic and pessimistic scenarios)
shows a need for operational improvement and purchase of traction units. In order to answer to
these needs, two sets of solutions were then produced:

e improvement of the railway performance by upgrading the infrastructure, through removal of
speed restrictions and improvement of the overall speed,

e improvement of UTY traction fleet, through upgrading of maintenance facilities, purchase of
new locomotives and wagons and re-engining of some units,

e improvement of maintenance through MIS investments.
Very much emphasis was put on guaranteeing safety on the network.
The main impact expected is to allow UTY to meet goods and passenger transportation demand

with the most adapted investments and to reduce its costs.

4.3 Method for project evaluation

4.3.1 Definitions

With the objective of making sure that this report will be fully understandable, we would like to
define precisely the "main technical" vocabulary which is used here:

Cash flow: it is resulting from the difference between revenues and costs

Financial Internal Rate of Return: it corresponds to the maximum rate at which the company
(UTY) remunerates and reimburses capital investments used to reimburse the project, preventing
the project from having a negative impact on the financial result. It corresponds to the discount

rate for which the net present value of the project's returns equal total project cost.
p proj q proj

Economic Internal Rate of Return: it is based on the financial cash flow from which are deducted
variations in subsidies and to which are added the economic benefits (such as time savings.
reduction of accidents or job creation).

Residual Value corresponds to the value after depreciation of the investment on the last year of the
concerned period. :

Pav out time corresponds to the time by which the investment will be paid back.

4.3.2 Description

The method used to calculate the internal rate of return of each investment package is the
conventional one:

| definition of the present situation and evolution within the period concerned (this will be
called base case)

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how 1o foster the development of market economies and democratic societies in the New Chapter 4
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2

definition of the project situation (called project case)

3. comparison between base case and project case in terms of revenues, maintenance cost,
operation cost and investment or replacement needs.

4. calculation of the differential financial cash flow year by year
calculation of the internal rate of return

wh

The cost-benefit analysis compares the value in monetary terms of all the significant positive and
negative financial effects of each scenario. Costs mainly consist in the investment costs for the up-
grade of railways facilities and their maintenance. Benefits (or cost reductions) include savings in
staff expenses due to increase in productivity and therefore staff reduction as well as savings in
other operating costs such as energy, materials and spare parts.

Railway investments typically provide a stream of costs and benefits over a long time. It is
therefore necessary to have a method for comparing and combining costs and benefits incurred at
different times. The underlying principle is that benefits and costs incurred today are worth more
than the same quantities incurred in the future, and the further into the future they are, the less they
are worth. This is not because of inflation, since the whole calculation is carried out a constant
prices, but represents the real economic phenomenon that resources today are preferred to
resources in the future.

The way in which the lower value of future costs and benefits is incorporated in the cost-benefit
analysis is by discounting. A sum of money S in year 1 is valued in year 0 as S/(1+r). where r is
the discount rate. A stream of sums, S; in years 1. 2, ..., 1 1s valued in year 0 as:

T S/(1+1)

The discounted value in vear 0. or more generally in any base year, of a stream of benefits over
time is the present value (PV) of the stream, and the discounted value of a stream of benefits less
costs is the net present value (NPV) of the stream. The value of the discount rate which sets the
NPV to 0 is the internal rate of return (IRR).

The choice of the discount rate, r, is important. The value of the discount rate used in this cost-
benefit analysis is 8 % (r = 0.08). This is to be consistent with the similar analysis carried out for
the other TRACECA railways based on a 8 % discount rate and to enable comparison between
investment plans in different countries.

In terms of valued effects, the economic outcome of a cost-benefit analysis is summed up in the
NPV of a scheme. which is the present value of the difference between the benefits and the costs.
If the NPV of a scheme is positive and therefore the IRR superior to the discount rate. then its
benefits exceed its costs. and the project is therefore worthwhile. In the case of mutually exclusive
schemes. one would want the one with the highest NPV. This is a form of optimisation. Finally. if
there is a cost budget constraint. it is optimal to adopt the scheme with the highest ratio NPV/cost,
until the budget is exhausted.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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The costs and benefits of the different scenarios are based on data provided by the technical
experts in railway infrastructure, rolling stock and MIS. For justification of these data, the reader
can refer to the relevant technical reports.

In most cases, it is not possible to isolate and estimate the costs and benefits of a specific
investment as it is closely connected to other investments. In such cases, the investments are put
together in the same package and evaluated in the cost-benefit analysis as a whole.

The cost-benefit analysis have been carried out with different discounting periods depending on
the type of investment due their differences in life span and breakdown of costs and benefits over
the time.

Only monetary costs and benefits to UTY have been taken into account in this cost-benefit
analysis. Monetary costs and benefits to other economic actors including the public authorities and
the passengers and freight forwarders have not been included.

Due to the lack of data on sensitivity of passenger and freight demand with respect to travel time,
value of time and statistics on accidents and value of life and limb, it was not possible to attach a
monetary value to the increase in passenger and freight demand, the passenger time savings and
the reduction in accidents. As a result, these economic benefits are not included in the cost-
benefits analysis.

This however does not bias the results significantly. The proposed investment plan is not expected
to generate significant additional traffic on its own. In addition, time savings are relatively
marginal and the value of time of passengers and freight is low in Uzbekistan. Finally. the
reduction in accidents. mainly derailments, may generate some benefits but nevertheless marginal
compared to the total costs and benefits of the proposed investment plan.

As a result. the NPVs and IRRs produced in this report are likely to be rather conservative.

On some specific investments no IRR was produced. Their main benefits is to guarantee the safety
of the operation and redact to the strict minimum the risk for accidents which are serious on some
sections.

Some other investments were difficult to evaluate due to the impossibility to get reliable
information: it is the case for the purchase of wagons and rolling stock maintenance upgrading.

4.3.3 Base case

The first step is to define what is the present situation and to assess its possible evolution. The base
case (also called SO in the tables produced for financial evaluation) considers that things remain
unchanged: practices remain the same and the projections on this existing situation are based on
the assumption that the railways are managed in such a way that its performance isn't improving
nor deteriorating anymore. It is also called reference scenario.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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In some specific cases it may be felt that the base case should be understood as a "do-nothing"
situation, where the minimum level of investments is reached as long as operation isn't stopped.

The base case is based on the data which has been collected and reviewed by the technical experts.
It may happen that, due to a lack of information or to unclear data provided by the railways, some
data may be drawn on the basis of internationally accepted ratios. This would then be specified.

Then a cash flow is calculated, year by year. On the last year, the residual value of the investments
included is added to the cash flow.

4.3.4 The project case

The project case (also called S1 in the tables produced for financial evaluation) will be based on
the expected evolution of UTY with the cost and benefits of the proposed investment. These costs
and benefits are based on technical specialists assumptions and phased over the years. In the
evaluation produced for UTY, most of the benefits are, in fact, cost reductions.

[t may be difficult, in some cases, to estimate the specific benefit of several separated investments,
as these are very much linked together. Therefore several investments were put together in the
same package. We could mention for example the improvement of ballast quarries. the purchase of
ballast wagons and the mechanised equipment for ballast.

In order to evaluate each proposed investment, differential balance sheet for each identified project
package has been set: this method compares the cash flow obtained in two scenarios. the base case

and project case.

Financial evaluation is carried on a 20 year period (unless specified) in order to take into account
longer term effects and life duration of the proposed investments.

A financial internal rate of return is produced as long as the pay-out time is longer than a vear.

All figures are expressed into dollars at a rate of 1USD=77 SUMS.

4.4 Hypothesis

4.4.1 Revenues and traffic

We have considered in all infrastructure cases that traffic demand will not be affected by any
improvement. Both pessimistic and optimistic scenarios (when necessary) were considered for all
evaluations in order to assess the sensitivity to traffic levels.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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The potential demand of traffic and corresponding revenues are expressed underneath:

Table n° 1: Forecasts by commodity (in million tons/km) for the pessimistic scenario
’CGWWWW_‘TM_"TESS 2000 2007 2002 2003 2008 2005 2006 2007
Sonecoal | D07 | 519 792 T053 T02 TO6 67 T8 535 56 58|
Coke 16 16 7 7] % o] % 2 25 25 % 26
{Petroieom 73T G816 | G506 | GE% | 70U | 65967 | b8 | 6634 | 6599 | 650G | 6350 | BI»
‘Ores 392 375 377 B/E | 3B 38 400 07 07 408 a6 | A4
‘Blackmetals | 414 05 416 418 19 416 4T3 305 05 0% 416 477
Tirmber 174 i3 167 170 7% 179 8T 183 85 | 189 195 207
‘Condl mat. | 4015 TRG T 38 | I91d | 4020 [ 416 | 4172 | 42167 | 4%0 | 434 | 46 4BH
‘Fertilisers T076 1058 7149 T2 | 1382 | 143 1510 T562 T611 1676 1820 | 194
«Grain 534 506 1512 5% T558 | 1789 T8 | 2042 | 2184 | 2346 | 2440 7 753
Cafton 292 300 375 3715 314 302 e 289 | B7 | 289 271 |
"Other 798 682 TE54 T650 T660 | 1670 TESS T639 1623 1625 T649 | 16564
TEErT 17 TG 708 T T 372117 30018106 18296 | 1Y 382 1A | 18500 | 18765 | 19237 19673
Table n° 2: Forecasts bv commodity (in million tons/km) for the optimistic scenario

Commodity | 1996 1957 998 1999 2000 2007 2002 2003 XA 2005 ] 2006 ¢ 2007 |
Stone coal 507 56 515 792 T053 02 TG 987 958~ % 2
:Coke 5[ 5 7 72 p:3 i3 % % %5 BT % %
‘Pefroleurn 73 707 B9I5 | 7480 | BOT3 | 8707 5198 | 8285 g8 | B554 | 884 5154
Cres ) 75 377 384 356 398 200 402 702 ol A S (3 L2 S
Black metals ;414 Fio) 776 a8 419 a1 473 409 405 6 416 27
Timber 174 &% 87 170 172 179 181 183 185 T8 85T T 20T |
Const mat. | 4015 383 384 | 3914 | 4020 | 416 FI72 T 3296 | 4255 | 4354 | 4506 . 4edT
Fertilisers 1078 T0%8 7149 1274 1392 7453 7570 T562 T8 TBTE T TEN T IO
Gan 1544 T506 T512 T53% 7558 1755 T80 DO 2I8E 23486 2H0 0 2533
Catten 297 3% 315 35 34 308 302 i 289 287 288 79
Offier T798 1 1682 7554 TE50 TE60 T870 TE55 TE39 1823 TE75 7649 668

| 17953 | 19025 [ 19447 08T 21556 22281

Tol : :

i

19757 U4 §20309

1

Revenues are calculated on the basis of tons-km tariffs and forecasts for the pessimistic scenario

ZOMMODITY 1996 1997 1998 01999 . 2000 2001 2002 " 2003 2004 2005 2006 2007
Stone coal 331 320 319 ‘;‘7‘472"?"4‘“‘ 609 TSI 547 518 490 470 456 442 |
Coke 1 1 1M 7T . 15 15 14 14 13 13 13
Petroleurn products 872 8132 - 3 0 B35 8146 0 7988 7824 778 7788 7820 |
Ores 179 166 156 152 148 144 142 140 139
Black metals 187 17 .1 186 149 143~ 139 139 138 ]
Timber ) 8 7 80 79 7 7 77 ™
Construction matenials 1208 1119 1088° 1046 1025 1004’ 996 1000 999 |
Fertilisers 514 509 5% 601 803 603 609 641 671
Gran 1054 Q97 24 SN : -T et 4 1014 1075 1128 1169 1218 1228 1237 !
Others (inc.cotton) 1614 1484 1430 1382 1347 1308 1285 1203 1152 1117 1098 1074
TOTAL I T30S 12517 13013 134X5 13287 3072 28T 17282 TTEE . 2580 7508
Revenues are calculated on the basis of tons-km tariffs and forecasts for the optimistic scenario
INFETF ~ REVENUES WRSTM .
COMMODITY 1996 1997 1908 1900 2000 2001 2002 2003 2004 2005 2006 2007 |
Stone coal 331 3 0 W 2517 76T 672 856 641 626 618 818 618 |
Coke 1 11 1 15 18 18 18 18 17 17 18 18
Petraleum products 872 8383 ' B249T U E92X  9550 9671 9780 9884 9883 10205 10562 10932 |
Ores 179 171 16077 T 8 182 183 183 184 186 190 194
Black metals 187 185 EETT 189" 188 186 185 183 183 188 193 |
Timber 93 89 89 93 9% 97 98 99 101 104 :
Construction materials 1208 1153 TS TUATEL Y208 0 124 1255 1269 1281 1310 1356 1396 |
Fertlisers 514 525 543 608 665 694 721 746 769 301 869 938
Grain 1054 1028 7 TO3Z7 T UTOA8ETC1066° 1180 1290 1394 1491 1602 1685 1729 |
Others (inc.cotton) 1614 1531 1821 T 4517 1524 1527 1511 1494 1477 1477 149 1510
TOTAL 13313 13400 13 3US 14262 19 191 T5370 5698 159717 16 110 8499 17 06/ T7 636

This project s financed by the European Umion's Tacis Programme. which provides grant finance

for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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These tables were based on the following cost/revenue analysis by tonne-km and passenger-km (in
1996):

In 1996 the average revenue was:

e by tonne-km 0.747 Sums
e by passenger-km 0.686 Sums

4.4.2 Staff costs

The present figures on staff costs are:

| Yearly average employee cost (incl.social charges) [ 1100 USD |

-On base cases it has been assumed that employee cost will not increase. On project cases, it is
assumed that it is around 3% up to 2002. Based on this assumption the cost of an employee per
vear in 2007 would be:

e Base case 1100 USD
e Projectcase 1238 USD

The incentive to be given to employees for voluntary leaving is assumed to be a | year salary.

4.4.3 Locomotive inventory

Today UTY has reached its capacity in terms of traction. Any further need for rolling stock, if
operational performance isn't improving, would have to be covered through investment.

4.4.3.1 Locomotives

The age profile of the locomotives is as follows:

EXISTING RS
i ITEMS Ne 30-26 25.21 20-16 15-11 106 | 50
{DIESEL 479
{2TE10P 53 29 24
2TE10M 176 103 70 3
3TE10M 121 99 22
2TE10V 81 77 4
2TE116 48 31 17
ELECTRIC 84
vLe0 28 28
{2VL60K 21 21
VLS80S 1 1
ésvusos 34 34
§TOTAL 563 49 29 132 224 126 3

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
Independent States and Mongolia Page 12/ 31
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4.4.4 Life duration of materials

In order to calculate the residual value of each investment required or proposed, the following
hypothesis for amortisation were taken:

ITEM SERVICE LIFE CONSIDERED
Timber sleeper 10
Concrete sleeper 40
Diesel locos 25
Electric loco 30
Wagons 35
Coaches 30
Signals 40
Telecommunications 50
Machine tools 40
Hand tools 10
Handling equipment 20
Track maintenance equipment 20
Tools 10

The differences between standard and considered life span is explained underneath:

» Timber sleepers: the quality of timber sleeper in UTY is below standards.
e Concrete sleepers: the present level of traffic and the climate of Uzbekistan (fairly dry) where
the level of corrosion is lower than in west European countries, a concrete sieeper last longer.

4.5 Infrastructure

4.5.1 Track renewal, Earth structure work and Civil engineering work

4.5.1.1 Brief description

The most serious infrastructure defects will be addressed in this package. Today UTY is facing
serious risks of accidents. 1996 figures shows that 209 accidents did happen. Nevertheless
according to the figures given by UTY it is difficult to assess the cost of such accidents. About two
thirds of the main lines are under speed restrictions, for regulatory reasons and observed defects.
The objective is to get rid of all speed restrictions on the main line. "the Silk Route". which are
caused by observed defects: 50% of train derailments are due to the condition of rails. The
programme includes 75 km of track renewal plus several civil and earth structures. The cost and
schedule is shown undemeath:

PACK N° |ITEM Tot. | Y1 Y2 | Y3 )] Y4 | Y3
PACK. ! |Track renewal 29.84 |15.00114.84

PACK. 2 |Structure works 2.00 | 2.00

PACK. 3 |[Earth structure works 2.00 | 2.00

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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4.5.2 Improvement of sleepers factory
4.5.2.1 Brief description

The investment concerning the improvement of the sleeper factory will allow to produce on site
around 10,000 concrete bearers instead of importing them. It will also permit the improvement of
the quality of concrete sleepers.

The cost and schedule is shown underneath:

Year Total 1 2 3 4 5
Improvement of sleepers factory 2.00 2.00
Total 2.00 2.00 | 0.00 | 0.00 | 0.00 | 0.00

4.5.2.2 Base case

No concrete bearers are being produced today in Uzbekistan. Two base cases were to be
considered:

e Timber bearers are replaced in due time by new timber bearers
o Timber bearers are replaced in due time by new imported concrete bearers.

For sleepers concrete sleepers life duration is set at 40 years.
The first solution would not reduced significantly the maintenance cost. Therefore the second
solution. for the base case, was taken.

4.5.2.3 Project case

The main impact of the improvement of the sleeper factory will be to reinforce UTY autonomy.
This will also allow for a reduced cost of the bearers (from 100 USD for an imported bearer down
to 80 USD for an Uzbek bearer). The production of 10,000 bearers would be enough to cope with
UTY needs.

The existing design of the concrete sleepers now produced in Uzbekistan should be changed: the
current design uses excessive material and does not provide sufficient stability in the track
structure. The recommended design would generally follow the European Standard design and
would improve the stability of the sleeper in the track against lateral movement. The outputs
would be increased by 20,000 units through rationalisation of management and production of the
tactorv. The IRR is estimated at 12,95 %.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4

independent States and Mongolia Page 14 /31
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Pay-out time is approximately seven years.

4.5.3 Supply of glued insulated joints

4.5.3.1 Brief description

The supply of glued insulated joints will permit the reduction of signalling incidents by 2/3. The
cost and schedule is shown underneath:

Year Total 1 2 3 4 5
Supply of GlJ 1.00 1.00

4.5.3.2 Base case

Signalling incidents are caused amongst other things by insulating faults. In 1996, 2158 have been
accounted for. This amount is supposed to remain at the same level.

4.5.3.3 Project case

Purchase and installation of glued insulated joints should permit to reduce the number of
signalling incidents down to 700 per year, reducing thus the number of wasted time by 4300 hours.

Considering that today a locomotive runs less than this amount, it will allow to reduce the need for
locomotive by one and improve wagon utilisation. Considering a cost of 3SMUSD for a locomotive,

the investment will be paid back right on the first year.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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4.5.4 Mechanisation of maintenance

4.5.4.1 Brief description

This last package on infrastructure includes the purchase of equipment aiming at mechanising the
maintenance.

Investments related to mechanisation of maintenance

Year Total 1 2 3 4 5

Mechanise track maintenance:

5 Tamping/Lining machines 8.75 3.50 | 3.50 | L.75

Equip 3 sleeper inserting gangs 4.20 1.40 | 1.40 | 1.40

Purchase ballast cleaning machine 3.00 1.00 | 2.00

Purchase 3 ballast regulators 2.55 0.85 ] 0.85 | 0.85

Total 15.90 250 | 775 | 5.75 | 2.60 | 0.00
4.5.4.2 Base case

Things are considered to remain the same:
* the level of track maintenance staff is kept unchanged,

* operating performance and rolling stock fleet will be kept at the same level
e employees cost is not increasing.

4.5.4.3 Project case

The mechanisation of maintenance will first allow to upgrade the overall standard of the line.

The other major impact of the project is to reduce the staff dedicated to track maintenance. The
present staff number amounts to 8,637 people. It is believed that this figure could be cut by
approximately 40% within a five year program (3000 people). Leaving incentive corresponding to
a one year office will be paid to 2000 staff.

The IRR is 12.16%.

I 20 2ot AR DB A4 W6 DB XY B AN /0 DN 22 DB 04 D5 D6 D7 e Tm TRA
Baecee 0
Matsecesiafas 950 950 95 950 950 9 9% 9% 9 A% 90 9D 90 9% 9% 9% 9% 9% 9% 9V 99
Taa A0 9% 9% 40 90V 9D 9D 4LV 9V 40 90 9D 950 2% 9% 90 90 AV 4D L4V 24T WA
Poetcee St
Megecesaffos 881 816 7Y TR TR TR TR TR TR @ TR TR TR 7@ T® @ TR @ T®@ T” T®
Leavrg bonus Q57 Q%8 Q&0 Qe
Invesgrert 2% 775 575 260 Q0 QO 00 OO Q0 00 O QM QW 00 QL 000 000 QW 0 Q0 Q@
Tz -3 1648 3 02 T8 @ TR TR TR TR TR TR T® TR TR IR TR TR TR TR TR -Mm»
Resad vaue QX 067 088 ¥ )
S0 181 698 440 Q72 187 248 248 248 248 248 248 248 248 243 248 248 248 248 248 248 28 T
IR 1216%
Payv-out time is around 10 years.
This simulation is taking into account differential staff wages increase with and without
restructuring.
This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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4.5.5 Signalling and telecommunications

4.5.5.1 Brief description

This investment covers spare parts, tooling and instrumentation must be made available as fast as
possible to ensure proper maintenance for all installations,

The cost is estimated at 2 million USD and the investment would be achieved within a 2 years
period.

Year Total 1 2 3 4 5
Purchase of equipment for SET 1.00 1.00 - -

Possible recommendations to be produced on module E were not included.

4.5.5.2 Base case

The base considers that the existing number of hours wasted due to signalling and
telecommunications incidents will remain set at the present level (2158 incidents with as an
average 3 hours wasted).

Staff level will be kept at 1790.

4.5.5.3 Project case

There has been, as an average, a total of 6500 hours of delay due to signalling incidents. Through
the investment and restructuring proposed the impact of the incidents would be reduced by three
times (down to 2300 hours). The reduction of such incidents will marginally reduce labour
operation costs. The impact on rolling stock needs isn't marginal when considering that it does
represent approximately 2/3 of a locomotive and set of train.

The maintenance staff would be reduced by 650 people out of 3290. We have taken into account
an average vearly salary of 1100 USD including social charges, a wage increase of 3% up to 2002
and incentives for 500 staff on voluntary leave.

The IRR is 33.93 %.
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 TOTAL

Base case : SO
Maintenance cost 390 390 3.0 3,80 390 390 390 390 390 380 3.90
Total -390 -390 -390 -3,90 -3,90 -3,90 -3.90 -3.90 -3,90 -3.90 -390 -42,90

Project case : S1

Maintenance cost 362 335 345 356 356 356 356 356 356 356 3,56
Leaving bonus 0.26 0,27

Investment in SET 1.00

Total 487 -362 -345 -356 -3,56 -356 -3,56 -3,56 -3,56 -3.56 -3,56 -40,39
S1-S0 0,97 028 045 0,34 034 0,34 034 034 0,34 034 034 2,51
IRR 33.93%

Pay-out time is 4 years.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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Faulty signalling and telecommunications installations may incur several accidents which are not
included in the evaluation. Reduction of repairing times will also increase marginally the rolling
stock rotation.

4.6 Rolling stock
4.6.1 Background

UTY traction fleet is quite numerous and its age is not too old, most of the fleet having reached
half its theoretical life. The shortage to be expected is:

e for electric traction: within two years the existing fleet will be halved.
* for diesel traction the first reduction will happen within 6 years with a theoretical retirement
reaching a third of the existing fleet, the main reduction happening within ten years.

To give a picture of the future of UTY in terms of locomotives available, a list of available
locomotives, year by year, based on their theoretical life is produced underneath:

RS REMAINING

ITEMS § 1997 1998} 1999 2000 2001 | 2002 ¥ 2003 2004! 2005 ; 2006 | 2007 ;| 2008 | 2009 2010_{ 2011: 2012¢ 2013 20145 2015 2016 2017 2018 ° 2019 . 2020
DIESEL 14790 4790 4500 4501 450{ 450{ 450i 318{ 318] 318] 3181 318] 95| 5! 95 o5 95| 3 3 3 3t 3 0 0
2TE10P i 531 53] 241 24} 24} 24! 24 o o o o 0 o 0 0 of o o o a o0 0 0 0
2TE1OM P 176] 176l 176. 1761 176] 176 176i 176f 176 176| 176: 176 73] 73 73 73 73 3 3 3 33 0 0
.3TE10M D121 121 120 v 1m0 121 1210 a21) 2] a21] 1210 121, 2] 20 220 22 22 of O 2 0 0 0 0
2TE10V {81 81 81 81 811 81 81 4 4 4 4 4 o o o o o o o o o o 0o o0
2TE116 148 48] 48 a8 48f 48t 48 171 17| 17} 47 17 0 s} 0 of of o o o o 0 0 0
0 o o o o o 0 0] 0 0 0 0| s 0 ol o o o 90 o 0 0 0
ELECTRIC R4 B4 35 351 35 3si 35 3| 35| 35| 350 3| as| 3si 3sl 3si 351 341 34 4 38 34 0 0
VL60 28 28 o o o o o o o o o o o o o o o o o o 0o 0o 0
2VLBOK v 21 0 o o o o o o o o o o o o o o o o o o o o o
VLBOS L 1o LT TR 1 1 1 1 1 1 K 1 oo o0 0o 0 o0 0 0
"3VLBOS £ 34l 34| 34 34 34 34f 34 34 34| 34| 34 34] 34) 34; 34] 34| 341 341 34 34 34 34 0 0
i o o o o o o o o o o o o o o o o o o o o o o 0 0

5L, i565 563 s a5 Juxs [ass [ 53 |33 |353 353 |33 130 Jrao {30 o a0 |- - 7 - 57 o w

The need for new locomotives is dependent on traffic level, operational performance and
locomotive availability. Most of the improvements proposed on infrastructure will allow to
increase travelling times and the utilisation of locomotives, reducing thus the need for further
locomotive investments.

4.6.2 New electric locomotives

4.6.2.1 Brief description

There are insufficient modern electric locomotives to meet the very short term fleet needs. About
60 electric locomotives will retired within the next ten years, the majority being due for
replacement in years 2-3. Therefore it is proposed to purchase 15 locomotives by that term.

The introduction of new locomotives would considerably reduce operating and maintenance costs.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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The need to replace the old electric locomotives could be reduced if modern world market
locomotives were considered for both freight and passenger working.

The cost and schedule is the following:

Year

Total

W

Purchase 15 new locomotives 37.50

20.00

17.50

4.6.2.2 Base case

It is assumed that the traffic which may be carried by trains with electric traction will be
transported by trains with diesel traction. Due to the shortage of rolling stock by 2008, 17 diesel
locomotives will be purchased.

4.6.2.3 Project case

Two main impacts are expected:
e reduction of maintenance cost
e reduction of operation costs (including energy costs)

The IRR would therefore be 30.35 %.

199 200 ZDU 02 A3 X004 2005 06 Z07 208 Z0S 2010 M1 2012 2013 2014 2015 2016 2017 2018 2019 20 TOTAL
Basecase: S0
investrents 51,00
Maintenance cost 288 288 288 288 288 288 288 283 28 283 283 28 288 28 28 28 28 28 288 28 288 288
Operanion cost 684 684 684 684 684 684 684 684 684 684 547 547 547 547 547 547 547 547 547 547 547 547
Cash flow 972 972 -AT2 972 872 972 972 972 972 €072 835 8B 835 835 835 835 835 835 8I 835 835 1817 -2195

2652 26,52

Project case : S1
Investments 20 1750
Maintenance cost © old loc 288 28 130
Operation cost : old loc. 684 684 342
Mantenance cost 0% 180 180 180 180 180 180 180 180 18 18 18 180 18 18 18 180 18 18 1.80
Operahon cost 086 086 08 08 08 08 08 08 068 068 063 068 068 068 068 068 068 068 088 068
Cash flow 972 972 -B74 -D 16 -266 -266 -266 -266 -266 -266 -248 -248 248 -248 -248 -248 -248 -248 -248 -248 -248 1185 91,75
Residua value 7. 7.00 1433
S1-80 000 000 172 -1043 707 707 707 707 707 5807 587 587 587 587 587 587 587 587 587 587 587 632 12420

4.6.3 Upgrading of maintenance equipment and facilities

4.6.3.1 Brief description

Four fields of investment are required:

Year Total 1 2 3 4 5
Upgrade loco workshop 5.00 5.00 - - -
Upgrade coach workshops and depots 5.00 5.00 - - -
Diesel locomotives depot 5.00 5.00
Upgrade wagon workshops and depots 10.00 5.00 5.00 - -
Upgrade Uzbekistan depot 3.00 3.00
Spares stock 5.00 1.00 4.00 - - -
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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Spare parts

A satisfactory stock of spare parts is required for carrying out satisfactorily the works without any
interruption to the work flow. A stockholding of around US$ 5 m of parts will be required.

Wagon workshops and depots

Improvements on wagon workshops are set at 10 MUSD.

Coaches workshops and depots

Improvements are also required in facilities for overhaul of electrical and electronic components.
Component washing facilities should be upgraded. A new paint shop should be provided. Costs
are estimated at § Sm.

4.6.3.2 Project case

Loco Workshops.
Some modifications will decrease the frequency of repairs and thus labour and material costs.

Passenger Workshops
Similarly to the loco expenditure, the principal result will be to enable UTY to undertake
satisfactorily running and heavy maintenance. It will include amongst other things:

e anew paint shop

e new wheelshop equipment

e purchase of new materials handling equipment

Wagon Workshops
Similarly to the previous ones, the principal result will be to enable UTY to undertake
satisfactorily running and heavy maintenance. It will include amongst other things:

¢ new wheelshop equipment

o purchase of new materials handling equipment

e introduction of new technologies

When considering an vearly cost of 18 MUSD for maintenance, the investment would be paid
back in less than 10 vears with a 20% reduction of these maintenance costs.

4.6.4 Locomotives: re-engine

4.6.4.1 Brief description

The experimental transplant of GE power equipment to a 2TE10 locomotive as in Kazakhstan
could provide considerable cost savings in the short term, as well as giving some life extension to
existing locomotives without inducing strongly on UTY financial accounts. It is recommended that
a programme of conversion of ten 2 TE10 M locomotives should be started at the rate of two per
vear at a cost of $1.4m per locomotive. The programme is shown underneath:

Year Total 1 2 3 4 5

Re-engine 40 locomotives 2TE10 56.00 8.40 | 16.80 | 30.80
This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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4.6.4.2 Base case

In the base case it is assumed that locomotives are not modified and are maintained on the same
basis as today. Therefore due to their performance, part of the traffic expected may not be
transported.

4.6.4.3 Project case

Due to greater availability 40 re-engined locomotives will replace 50 of the original design.
Operational savings will produce an attractive pay-back period of 8 years.

It has been estimated that yearly maintenance and consumption ratios for the two tvpe of loco are
the following:

TE10 Loco Modified Loco
Maintenance and unscheduled repair costs for 1 engine unit ($) 127,438 6,100
Fuel oil for | engine unit ($) 262,500 201,600
Lubricating oil for 1 engine unit($) 35,000 3.500
TOTAL COSTS I ENGINE UNIT($) 424,938 211,200

The IRR would be 26.86%:

1999 2000 22001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 TOTAL
Base case : SO
Maintenance cost - oid 637 637 637 637 637 637 637 637 637 637 637 637 637 637 637 637 637
Operation cost : old 1488 1483 1488 1488 1488 1488 1488 1488 1488 1488 1483 1488 1488 1488 1488 1483 1488
Casn flow 2125 2125 2125 2125 -2125 2125 2125 2125 2125 2125 2125 2125 2125 -21.25 2125 2125 2125 361,20
Project case : S1
Investments 840 1680 3380
Maintenance cost : new 004 011 024 024 024 024 024 024 024 024 024 024 024 024 024 024 024
Maintenance cost : old 535 293
Operation cost new 164 472 820 820 820 820 820 820 820 820 820 820 820 820 820 820 820
Oreration cost :old 1250 803
Cash flow 2792 3259 4205 845 845 BAS 845 845 845 845 845 845 845 845 Bd45 845 845 -22084
S1-50 668 1134 2080 1280 1280 1280 1280 1280 1280 1280 1280 1280 1280 1280 1280 1280 1280 140,36
IRR 26.86%
Pay out time would be around 8 years.
4.6.5 Freight wagons
With the opening of the new refinery in Bukhara, additional tank wagons suitable for carrying
petroleum products are strongly needed. Today UTY has to rent tank wagons from Russian and
Kazak railways in order to carry it. No figures of the rental cost were provided. No comparison
between the rental and the purchase of tank wagons can be produced. Nevertheless the tariff by
ton-km of petroleum products carried is the highest amongst all products carried (1.19 Sums to be
compared to an average of 0.747 Sums): this market is undoubtedly the most profitable for the
railway. Petroleum products account for more than 65% of UTY total freight revenues.
This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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4.7 MIS

4.7.1.1 Brief description _

Even if there is some data regarding railway performance available at UTY, it is rarely in a format
which could be used for management purposes. While some of the management of some data is
already computerised, it should be further extended and the potential use which could be done,
should be developed through implementation of additional software. Most of the MIS to be
introduced will aim at reducing rolling stock and infrastructure maintenance cost through
systematic introduction of repairs and maintenance carried out, failures observed, operation data,
in order to adapt the technique used to the real needs.

4.7.1.2 Base case

The main effect being expected is the reduction of maintenance costs. Therefore it is supposed that
maintenance costs are remaining at the same level during the whole period: 36,640,000 USD per
vear.

4.7.1.3 Project case

The investment in MIS will permit to reduce gradually maintenance costs (for both infrastructure
and rolling stock) by 6% in 4 years.

The IRR would be 12.8%:

Beecae. D - " """ = 7 =
Mirterace X B4 BH B4 B B B4 Bt B B B4 D6 B B4 B B B B4 B B4 B
Cashflow B4 664 -B64 BB -6 -BHA -B64 B64 -BH -HH -HH -BH B4 B4 -BH -BH -BH -BH B -BH -BH

g

Bxe@se: S
Irnvestrerts 43 65 45 05
Marterace BBt BD B HBM UM UM U UM N U4 U4 WA Had 444 044 44 K44 3444 HRad N4 A4

Cashfiow AU RO DL -HUEO MM A4 A4 A A M UM A N N4 K R N M 3844 A4 M4 780
S 40 877 278 15 220 20 2D 220 20 22D 22D 220 22D 2D 20 20 2D 20 20 20 20 BY
IRR 128%

Pav out time would be around 9 vears.

4.8 Detailed analysis of the Electrification projects

4.8.1 Introduction

The electrification of the Mekhnat - Dzhizak line would be achievable under EBRD financing
rules, under the condition of a cost for remaining works estimated at 27 MUSD. The expected IRR
would reach between 10.37% and 11.40%. On top of its financial impact, it would permit to ease
the operation of the single track section Khavast-Dzhizak.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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The electrification of the Djambai-Marakand section is justified without any doubt, the IRR
reaching between 16.40% and 19.33%. On the operational side, it will allow to run passenger
trains with electric traction, up to a major station in Uzbekistan, Samarkand.

The electrification of Marakand - Bukhara is more doubtful: its [RR is estimated to be between
5.98% and 8.48%. Nevertheless the 7 MUSD allocated for the electric depot in Marakand which
were totally introduced on this section investments, should have been broken down between the
three sections concerned, and specifically the Marakand - Djambai and Marakand - Bukhara.
Significant operational improvement which are difficult to estimate on the basis of the data
available will surely arise through the development of the electrified "silk road" line.

Other socio-economic or commercial benefits weren't included in the benefits of electrification:

e The environmental impact of electrification is overall positive compared to diesel traction,
taking into account the sources of electricity in Uzbekistan

e Oil reserve are moderate compared to coal and especially gas reserves; electrification helps
shifting to those plentiful sources and reduce the dependancy on oil imports.

e The existence of a full electrified "silk road" line will reduce, through the unnecessity of
changing locomotive, travel times, giving back the railways part of its lost competitiveness in
passenger transportation. Economic and environmental impacts of the recovering of the
passenger business is to be considered.

4.8.2 Hypothesis

4.8.2.1 Traffic

The expected traffic on the sections to be electrified is the following:

Pessimistic scenario

Raiway Sections Length - e

nkme e T 200142002 2005 2006 . 2007

Mekhrat-Ozizak 120° -, 29682 atB63: L ISALEB3s T 64T 1819 | LBAT. 1 .. ¥887 1897 1898 1898
1735 1720 1701

Mekhnat-Khabast : X2 5400 5404 5868
“5224 5140 4898 4821 4737

Mekhnat-Dzizak (pot) 120 CIZAT?) 25100 24290 2567 2590 2593 . 2568
2486 2446 2362 2368 2330 2294 2254

Diambai-Marakand k4 Al T T YEdor ISAT4. 5887 (6606 5902 5904 5907 -
1648 5219 5100 5000 5229 5458 5402 5143 5163 5085 4999 4905

Merakand-Bukhara 263 M T O SR TR G Sy o N 3356 3482 3486 3503  F5007
1908 2341 2291 2256 2329 2407 2422 242 2342 2418 2414 2392 2385

Optimistic scenario

in - 2003 2004 2005
Mekhnat-Dzizak 120, & i 225k 22481 . 2445 . 2542
1 852 2 020 2 101 2 172 2 184 23177 2392
Mekhnat-Khabast - B 5 # = 7184
6749
Mekhnat-Dzizak (pot). 120,70 % > 3446
3211
Dzizak-Marakand. 381 97 © 805t
1648 5219 5259 7374
Marakand-Bukhara: 23 e My 71274905 2
3383 3 498 3608
This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies 0 the New Chapter 4
> independent States and Mongotia Page 23/ 31




TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 4

Economic assessment of investments

4.8.2.2 Costs and benefits of the electrification

Costs incurred by electrification are the following:
* costof the investment
¢ cost of the maintenance of the installations
* cost of any extra electric tractive units

The investment for electrification is estimated at:

Section Cost (in MUSD)
Mekhnat - Dzhizak 27
Djambai - Marakand 10
Marakand - Bukhara< 92
Total 129

Electric installations will need to be maintained. The cost of maintenance per km of line is
estimated at 494 USD per year.

Electric tractive units are considered at a unit price of 3 MUSD when diesel are estimated at 2.6
MUSD.

Benefits are purely cost reduction. They concern:
® energy cost

driving cost

maintenance cost

other operation cost

rolling stock, if needed

[t has been assessed here that no traffic increase is to be expected from the electrification project.
Nevertheless, the possibility of getting direct trains, through the shortest route, tracted by electric
locomotive, without any need for changing locomotive, could put train services back into the
market for carrying passengers to the western part of the country. The impact of such capacity was
difficult to assess with very precision.

On revenues the provision of improved services would have permitted to increase tariffs making
sure that it is competitive with air travel and buses.

Cost reductions are significant:

Electric energy cost in Uzbekistan is very low compared to west European standards (2 Sums per
kw/h) when one litre of fuel is 15 SUMS. Thus, the use of electric powered locomotives will
permit to reduce significantly energy costs. It has been estimated at 20%. Energy consumption is
based on an average of 12 kw/h per ton-km for electricity and 7.10 litre of diesel per ton-km.

2 including the depot for electric locomotive in Marakand

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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Driving cost will be reduced due to the internal regulation of the railways where maximum driving
time hours on electric units is around 20% higher than on diesel.

Typically maintenance cost of an electric locomotive is lower than diesel. In Uzbekistan,
maintenance of diesel (0.96 USD per km) is 55% higher than electric (0.60 USD per km). These
figures are in line with international standards. Nevertheless, UTY produced a ratio which was
significantly different for diesel operation and maintenance cost: 2 USD /km.

Other operation cost may be reduced in some specific cases which will be mentioned if necessary
for each section.

The average distance covered every year by each type of locomotive is:

Diesel 132 093
Electric 159614

It is based on an average of 12.50 hours per day for electric locomotives and 10.34 hours for diesel
locomotives. The average speed is set at 35 km/h.

Nevertheless, with new electric locomotives and specifically with a significantly increased
extension of the electrified network of UTY, average yearly distance of an electric locomotive
could go up to 200 000 km. Considering an average speed of 35 km/h and a 95% availability, it
would mean that a loco would run, in average, around 16 hours per day, which is believed to be
achievable.

4.8.3 Theoretical case for 1 km electrification

In order to set the order of magnitude for deciding when electrification in Uzbekistan may be
justified according to the existing information, we have set a theoretical case which aim is to set
the conditions under which the electrification may be justified. Cost of the investment is the key
item which sets the conditions which make an electrification viable.

In this theoretical case we made two hypothesis on these costs:

e one which was directly linked to electrification: investment cost were including only
substations and catenary,

e the second one was also including high voitage feeders and replacement of the existing
signalling and telecommunication installations.

The cost of 250,000 USD electrification for I km single track and 400.000 USD for | km double
track were assumed. This cost doesn't include signalling and telecommunication protection nor
high voltage feeding. Several simulation were produced in order to define the ievel of traffic
which would justify the electrification.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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Two hypothesis of passenger traffic were taken for single and double track:

e for single track: no passenger trains and 12 passenger trains per day
* fordouble track: 18 and 24 passenger trains per day

For single track, the results show that electrification may be justified if the daily freight traffic is
above 20 trains:

Without passenger trains with 12 daily passenger trains
30.00% 30,00%
2500% |- - - ___________ =T . 25,00%
2000% | - o e e 20,00%
15.00% | - ... T .- 15,00%
10,00% R 10,00%
500% =" o o l____ 5.00%
0,00% 0,00%
10 20 30 40 50 10 20 30 40 50
N° of freight trains N° of freight trains

For double track, traffic should be over 30 trains per day.

With 18 daily passenger trains with 24 daily passenger trains
20,00% 20.00%
15.00% 15.00%
10.00% 10,00%
5,00% |. 5,00%
0.00% 0,00%
10 20 30 40 50
N° of freight trams N° of freight trains

Including signalling and telecommunications costs and high voltage feeders, the cost per kilometre
of single line could be estimated, as an hypothesis, at 600.000USD. In that case an electrification
would be justified if daily about 50 freight trains would go through the line. This figure is hardly
achievable in terms of operations.

Due to the average weight of a freight train and, therefore. its consumption of energy. the impact
of passenger trains on profitability is low.

For double track it is assumed that one km would cost 900,000 USD. Electrification would be
Justified with a total traffic of 24 passenger trains and 70 freight trains or 80 freight trains (without
passenger trains).

The hypothesis which is shown in annex is considering a | km single track electrification. with a
cost of 600.000 USD per km, 50 daily freight trains and an average distance of 139,614 km per
vear per electric locomotive.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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4.8.4 Section 1: Dzhizak-Mekhnat

4.8.4.1 Brief description -

Dzhizak-Mekhnat section is a single track line, 120 km long. Its electrification will allow to
operate electric passenger trains up to Djambai and electric freight trains through the shortest
route. This section isn't today very much loaded. Part of the traffic which goes today through the
Mekhnat-Khavast route would be diverted to this section: it would concern trains which go on the
"Silk Route", Tchengeldy-Bukhara.

Most of the electrification works have already been achieved, a 27 MUSD remaining. The
finalisation of the works is planned for year 1 of the investment programme.

Year Total 1 2 3 4 5
electrification Mekhnat-Dzhizak 27.00 27.00

4.8.4.2 Base case

It 1s assumed that operation is run on the same principle as today and adapted according to traffic
forecasts.

4.8.4.3 Project case

It is assumed that:

« all passenger trains on the corridor are tracted by electric locomotive,

* all freight trains which were running on the Mekhnat - Dzhizak section are tracted by electric
locomotive, '

e freight trains tracted by electric locomotives running on the corridor and which were taking the
route through Khavast will be going through the quickest way, Mekhnat-Dzhizak.

The IRR with a maintenance cost for electric locomotives set at 0.96 USD/Km is the following:

Basic Hypothesis 27MUSD .

Optimistic scenario 11.40%,

Pessimistic scenario 10.37%

With 24MUSD Investment cost

Optimistic scenario 12.99%

Pessimistic scenario 12.01%

With 4$SMUSD Investment cost

Optimistic scenario 5.95%

Pessimistic scenario 4.93%

With 64MUSD Investment cost

Optimistic scenario 3.20%

Pessimistic scenario 2.30%

m This project is financed by the European Union's Tacis Programme, which provides grant finance

for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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The IRR with a maintenance cost for electric locomotives set at 2 USD/Km is the following:

Basic Hypothesis 27MUSD

Optimistic scenario 18.43%
Pessimistic scenario 17.57%
With 24MUSD Investment cost

Optimistic scenario 20.78%
Pessimistic scenario 20.03%
With 45SMUSD Investment cost

Optimistic scenario 10.59%
Pessimistic scenario 9.57%
With 64MUSD Investment cost

Optimistic scenario 6.75%
Pessimistic scenario 5.79%

The sensitivity analysis produced shows clearly how vital it is to assess exactly the cost of
remaining works. If initial UTY costs estimates are used, the project is not viable.

4.8.5 Section 2: Djambai-Marakand

4.8.5.1 Brief description

Djambai-Marakand section is a double track line, 32 km long. Its electrification will allow to
operate passenger trains up to Samarkand and freight trains up to the freight terminal called
Marakand. This section is the most loaded one in UTY with a daily average of 15 freight trains
and 14 passenger trains on each direction.

Most of the electrification works have already been achieved, a 10 MUSD remaining. The
finalisation of the works is planned for year 1 of the investment programme.

Year Total 1 2 3 4 5
electrification Djambai-Marakand 10.00 10.00

4.8.5.2 Base case

Part of the works having been done, it is assumed that the remaining part won't be finished and
electrification won't be operational. Therefore all trains with electric traction will not go further
than Djambai. making necessary a change of locomotive in Djambai or anywhere else before. It
has been assumed that all trains with electric traction will change their locomotive in Djambai. as
being theoretically the more rational way to operate. Nevertheless, for trains running on electrified
lines on a short distance, tractive unit may be diesel on the whole route.

This project is financed by the European Union's Tacis Programme. which provides grant finance
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4.8.5.3 Project case

It is assumed here, in order to be consistent with the base case, that all trains which are expected to
run on this section will be tracted by electric locomotives.

The IRR with a maintenance cost for electric locomotives set at 0.96 USD/Km is the following:

Basic Hypothesis (10 MUSD)

Optimistic scenario 19.54%
Pessimistic scenario 16.79%
With 11MUSD Investment cost

Optimistic scenario 17.76%
Pessimistic scenario 15.04%

The IRR with a maintenance cost for electric locomotives set at 2 USD/Km is the following:

Basic Hypothesis (10 MUSD)

Optimistic scenario 27.38%
Pessimistic scenario 24.56%
With 11MUSD Investment cost

Optimistic scenario 24.95%
Pessimistic scenario 22.13%

Here again sensitivity to the investment cost is high. Nevertheless, this section being one of the
most loaded ones. the impact of investment cost on the profitability ratio isn't as strong as in the
previous section. Anyway, Consultant and UTY initial estimates are close and profitability is
proved in both cases.

4.8.6 Section 3: Marakand-Bukhara

4.8.6.1 Brief description

The Marakand-Bukhara is a 263 km long section. 79 km being double track. Its total cost was
estimated at 280 MUSD. including renewal of signalling and telecommunication equipment.
catenary. substation. high voltage feeding and others. We have taken into account that:

* 50% of high voltage feeding is directly related to the railways

» Signalling and telecommunications are not directly linked to the electrification project and
therefore shouldn't be included in the evaluation

¢ Others are overestimated due to the fact that it is including amongst other things a complete
track renewal.

This project is financed by the European Union’'s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 4
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Therefore the estimated cost of electrification is shown underneath:

catenary and substations 55 MUSD
high voltage feeder 10 MUSD
Others 20 MUSD
TOTAL 85 MUSD

On top of these 85 MUSD should be added 7 MUSD for an electric depot in Marakand. Though
this depot will not bring operational benefits only to the Marakand-Bukhara electrified section, it
has been assumed that there is no strong need for such depot if this section isn't electrified.
Benefits to the operation on the southern electrified sections aren't taken into consideration in this
evaluation. Therefore the cost of such depot should have been allocated partly to the other sections
to electrify. In order to be consistent, we have aggregated the costs and benefits of the three
sections to be electrified in the overall programme evaluation.

Year Total 1 2 3 4 5
Electrification Marakand-Bukhara 92.00 37.00 | 35.00]30.00

4.8.6.2 Base case

Part of the works having been done. it is assumed that the remaining part won't be finished and
electrification won't be operational. Therefore all trains with electric traction will not go further
than Marakand, making necessary a change of locomotive in Marakand or anywhere else before. It
has been assumed that all trains with electric traction will change their locomotive in Marakand, as
being theoretically the more rational way to operate. Nevertheless, for trains running on electrified
lines on a short distance, tractive unit may be diesel on the whole route.

4.8.6.3 Project case

It 1s assumed here. in order to be consistent with the base case, that all trains which are expected to
run on this section will be tracted by electric locomotives.
The IRR with a maintenance cost for electric locomotives set at 0.96 USD/Km is the following:

Basic Hypothesis (85 MUSD)
Optimistic scenario 10.20%
Pessimistic scenario 8.01%
With 92 MUSD Investment cost
Optimistic scenario 9.29%
Pessimistic scenario 7.17%
With 175 MUSD Investment cost
Optimistic scenario 3.52%
Pessimistic scenario 1.98%

This project is financed by the European Union’s Tacis Programme, which provides grant finance
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The IRR with a maintenance cost for electric locomotives set at 2 USD/Km is the following:

Basic Hypothesis (85 MUSD)
Optimistic scenario 14.92%
Pessimistic scenario 12.57%
With 92 MUSD Investment cost
Optimistic scenario 13.73%
Pessimistic scenario 11.44%
With 175 MUSD Investment cost
Optimistic scenario 6.26%
Pessimistic scenario 4.54%

If we assume that rolling stock rotation will be improved (with a maintenance cost of 0.96
USD/km:

Basic Hypothesis (85 MUSD)
Optimistic scenario 12.26%
Pessimistic scenario 9.60%
With 92 MUSD Investment cost
Optimistic scenario 11.09%
Pessimistic scenario 8.54%
With 175 MUSD Investment cost
Optimistic scenario 4.13%
Pessimistic scenario 2.42%

The electrification project on Marakand - Bukhara section provides result which show some
uncertainty on the profitability of the operation. Risks are considered to be high on the basis of the
data available. A very detailed operation study would be advisable to assess with much more
accuracy the benefits expected.

4.8.7 The overall electrification programme

The overall programme shows an IRR included between 10.32% and 13.20% according to traffic
estimates on the basis of an increase of the average number of km per vear per electric loco
reaching 200,000 km.

This project is financed by the European Union’'s Tacis Programme, which provides grant finance
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5.  Operations and Traffic analysis

5.1 Introduction

Traffic forecasts are particularly difficult to produce in countries where transformations are taking

place and where there is still uncertainty on when economic recovery will start and which form it will
take.

Road transport is expected to benefit more in the event of an economic recovery than rail transport.
Therefore it wouldn’t be pragmatic to consider that traffic will recover the figures of the 80’s.
Nevertheless the objective was here to calculate realistic forecasts taking into account figures
produced by the Traffic database report and the main anticipated outlines of market share for each
type of product.

5.2 Method

Traffic statistics, as in nearly all republics which were formerly part of the Soviet Union, are not
available under the format of O/D matrix. The main source which may be used lies in data by
section of line and global data. Therefore data which have been used, was drawn from these
statistics. They include:

distance

travel time

tonnage carried

number of trains

ton-km carried

average load per train

e breakdown of tonnage by type of commodity.

This limitation in terms of data availability does not produce any strong hindrance in the calculation
of traffic forecasts. Conversely it does not help in determining a sensible transport plan.

After these data for 1996 were collected, an economic scenario was designed. This has been done
using two sources:

o the Institute of World Economics for determining the evolution of the production of certain
type of major commodities,

e the traffic database report for TRACECA area. The outputs used from this report
concerns mainly the evolution of the GDP and the trade growth. The scenario considered
1s the middle one.
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for know-how to foster the development of market economies and democratic societies in the New Chapter 5

Independent States and Mongolia
Page 2/ 20



TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan ‘ CHAPTER 5

Operations and Traffic analysis

Once the traffic per section and the production growth are known, it has been considered that the
evolution of freight traffic on each commodity is correlated to the production growth. Two scenarios
were then considered:

* a high scenario, where railway traffic was assumed to be kept roughly at a similar level to
those of today (except for some commodities such as * others ” category where a
development of road transport share has been considered).

® alow scenario where rail traffic share was assumed to reduce of around 2% per year for
the majority of commodities (including these which are traditionally carried by rail) and
4% for the remaining ones (in particular high value added goods).

Another parameter has been added: the reduction of average distances and average load per train.
The evolution of the national economy is having the following effects:

* reduction of international traffic (imports, exports, transit), in particular when comparing
to Soviet Union times. As an example Uzbekistan has increased its refinery capacity in
such a way to be independent. Therefore there will be less traffic between Uzbekistan and
Kazakhstan.

e reduction of national distances. Here again petrol products are a good example. The
construction of the new refinery near Bukkhara allows for refining the petrol extracted on
site. Transport of crude petrol (in terms of ton-km) will thus be reduced. The development
of the economy should lead also to develop industries nearby production sites in order to
limit transportation costs.

e reduction of average load. Heavy loaded train number will reduced due to the evolution of
the economy where light but high value goods volumes will progressively increase. Also
the development of industries which main activity will be to treat basic products (cotton.
petroleum, grain, ...).

Statistics used are from two sources:
* the railway provides traffic statistics per section and overall per type of commodity:

* breakdown by type of commodity and per section has been obtained using the data
produced in the report on traffic database. Because overall values were significantly
different to these of the railways it has been decided to use them in terms of percentage
applying to railway figures. :

Even if considering that Traffic Database Project figures are for 1995 when railway figures are for
1996, differences are significant. On the following table is shown a sample of the results produced.
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Comparison of T; raffic Database Report and Railways statistics data

Section DIFFERENCE ATKINS RAILWAYS
Chengeldy-Uzbekistan 20% 11 447 14335
27% 5167 7084
Dzizak-Khavast 1% 9886 10003
20% 6462 8115
Mekhnat-Khabast 27% 9934 7805
4% 5582 5807
Dzizak-Marakan -45% 15385 10612
-51% 13000 8601
Bukhara-Karchi -213% 6160 1965
19% 2358 2923
Angren-Kizil Tukmachi -87% 5178 2769
-30% 2700 2081
Salar-Khadjikent 6% 630 593
-25% 946 759
Uchkuduk-Navoi -133% 1761 757
-13% 905 800
Nukus-Kumshungul -280% 528 139
-253% 60 17
Kitab-Karshi -10% 1597 1455
-39% 866 622
Amuzang-Termez -547% 576 89
-121% 450 204

Overall, on this sample, these statistics are about 20% higher than railway ones. The main reason for
such high difference is coming from the statistics on Dzhizak-Marakand section.
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53

Economic overview

The following tables show the expected evolution of trade and economy growth in each central Asian

country.

Table n° 5.3.1: trade and economic growth in Central Asia

Trade Growth
1996..1997; 1998; 1999, 2000 2001 2002 2003: 2004; 2005: 2006: 2007
kstan 06: 164: 447! 745 1745 82: 968! 968! 968! 968! 968 903
Kyrgyzstan 358 79: 805 82/ 834 834 774 774 774 7.74. 7.74. 516
Tadijikistan 10.43: .0.45; 5.36{ 611/ 611; 611 387, 387 387 387 387 387
Turkmenistan | 5$51; 2.98: 298] 298! 298 298] 452! 4521 4521 452 452 452
Uzbekistan 149 0.75: 224! 447 522! 522! 452 452 452 452: 452: 387
2.40 3
220 §
200 ¥
180 4
: —~Kazakstan
1.60 ~———Kyrgyzstan
Tadjikistan
140 Turkmenistan
“——Uzbekistan
1.20
1.00
~ - [) ~
i 8 8 F B B E B OE OB OE OB
Economic Growth
1996 1997: . 1998;..1999; 2000 2001:. 2002 2003/ 2004. 2005: 2006 2007
Kazakstan 0.4 1.1 3 <) S S5 75 75 7.5 75 7.5 7
Kyrayzstan 2.4 5.3 54 55 5.6 56 6 6 6 [ 6 4
Tadjikistan -7 0.3 3.6 4.1 4.1 4.1 3 3 3 3 3 3
Turkmenistan 3.7 2 2 2 2 2 35 35 3.5 35 35 3.5
Uzbekistan -1 0.5 25 4 5 5 35 35 35 35 35 3
—Kazakstan
T Kyrgyzstan
Tadjikistan
Turkmenistan
Uzbekistan

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2008
2007

> Tack.
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It must be noticed that the five central Asian countries may be classified in terms of development into
two categories:

e category one where the expected economic and trade growth is relatively high; it includes
Kazakhstan and Kyrghystan

e category two where both economic and trade growth are low and quite linear; it includes
Tadjikistan, Turkmenistan and Uzbekistan.

Following the split of the Soviet Union, most of the Republics created, including the Republic of
Uzbekistan, had to face a strong economic recession (as shown in the table underneath).

Since then, Uzbekistan had undertaken a reform process which is having a positive impact: the rate
of decline of the Uzbek economy is decreasing in such a way that GDP growth is expected for 1997
and the years to come. Privatisation processes are still going on.

5.4 The transport sector
The Uzbek transport system and its organisation have been severely hit by the lack of maintenance.

The new economic policy based on the application of free market principles should stimulate internal
and foreign trade of the country and will require altemative and efficient transport routes both for
goods and passenger traffic. Transportation market should therefore be modified drastically, with a
significant increase in the motorisation rate and the development of bus transportation.

For freight transportation, the traffic share is relatively steady in terms of tons-kilometres carried
(sec underneath charts). Railway (-8%) share was reduced when road (+8%) and others (+90%)
have increased significantly in a six years period. Considering the emergence of a private road
transport sector, the strong influence of foreign road transport companies, the degradation of the rail
services, railways are resisting unexpectedly well.

On passengers the situation is more complicated: after having gained market share in a rapidly
falling market between 1990 and 1995, the situation reversed in 1996 when rail market share started
to go down and bus transport sector was increasing its level of passengers kilometres. This trend
should not change unless services in train are improved: clean and comfortable rolling stock,
improved commercial skills of the on-board staff, reduction in travel times.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 5
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Table n° 5.4.1: Traffic share for freight (in billions tons/km)

FREIGHT

MARKETSHARE & VOLUMES o
MODE 1990 1995 1996 "1990 1995 1996 |
Railway 724%  67.7%  67.0% & 5600 18,90 17,50
Road 253%  28.3%  291% & 1990 780 780
Pipeline 03%  00%  0,0% 0,20 001
Waterways and air ~ 2,0%  3.9%  3.8%" i 160 1,10
AL ar T T it S e L

BRaivt% 20% wBRY%d 40% SOMPipdR%  70%  EPHbaterA@Yes antQ@N ‘

Table n° 5.4.2: Traffic share for passengers (in millions passengers/km)

PASSENGERS
SHARE VOLUMES
1990 19681996 T 1990 1995

99% 139% 11,4% . 3800 2 498
33%  1.8% 1T8% 17300 323
57.1% 618% 69.8% i 33763 12224
291%  166%  17.1% & 11498 2984
100%  100%  100% 36460 18029

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

& Railway W Taxi OBus 8 Air
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The railways situation is dramatically deteriorating in the benefit of road transportation. The detailed
analysis of the figures provided shows that only commuter services are keeping their position,
providing social services. All long distance services are reducing considerably:

¢ intercity,

* international

e transit

These changes are due to:
* strong price increase (in 1994): prices multiplied by 2.5
® deterioration of service quality: travel time, on board service, cleanliness
® increase of fraud.

Therefore a 27% drop in the number of passengers carried from 1994 to 1996 and a 62% decrease in
passenger kilometres has been observed. Road transport is quicker and cheaper. Increase in railway
market share could be reached only with a strong service improvements. Railway are strongly
threatened on short/medium distances by car (private car and taxi) and on long distance and
international services by plane and buses.

1994 : 1995 : 1996
Passengers:Pass.-km {Passengers Pass,-km | Passengers Pass.-km. ;
(in 000's) (in mitlions) (in 000's) (in millions) (in 000's) (in millions)
Commuter 10,838 785 10,348 571 10,678 726
Interurban ... 6827 | 3398 2634 ; 1246 1,579 643
International traffic (exc. transit) 3,026 967 2,228 424 3,082 493
International traffic in transit 936 216 512 156 498 167
TOTAL ;...21.627 5,366 15,722 2,397 15,837 2,029
Source UTY, 1897
D . This project is financed by the European Union's Tacis Programme, which provides grant finance
. TaCIS for know-how to foster the development of market economies and democratic societies in the New Chapter §
Independent States and Mongolia
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Graph n° 5.4.3: N° of passengers (in thousands)
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Graph n° 5.4.4: N° of passenger-km (in millions)
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We have considered that the volume of passenger carried will remain at the same level as today.

For freight, the situation is improving in terms of tons carried but the average distance has reduced.
The reduction of transit and import traffic maybe the main cause.
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Graph n° 5.4.5: Evolution of rail freight traffic (in million ton/km and thousand tons)

8,000 30,000
7,000
25,000
6,000
20,000
5,000
4000 {\ -
3,000 W—
- 10,000
2,000 -\\
1000 E 5.000
1994 1985 . HF
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—@—Stonecoal  —H—Coke —A—Pgtroieum —&—Stonecoal  —BF—Coke —A— Petroleum
—H—Ores —¥—Black metals  —@— Timber —3—Ores ~——Black metals —@— Timber
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Graph n° 5.4.6: Evolution of the type of traffic (in million ton/km and thousand tons)

10,000 35.000
9,000 | ///
30,000
8,000 1
7.000 4 25000
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20,000
5,000
4,000 4 15,000
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1000 5.000
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L Local Export import Trunsit] [ Local Export Import Transit

5.5  Definition of the pessimistic scenario

Forecasts for commodity production in Uzbekistan has been drawn from a report produced by the
“ Institute of World Economics . It is described in the following table:

Camiridibes Too | By W 1UWE ] AW 1 A0 M0 T A0 [ 2004 | B06 | 206 | 2007 ]
Store el (1) 10 (i3 110 172 23 25 23 23 23 k) k) 23
Cie 1.0 106 112 18 18 187 190 198 1% 18 20 204
Qladgs 1.0 107 113 15 13 102 14 15 157 16 166 174
Qes () 1.0 101 1@ 18 114 117 1D 1258 17 10 18 13
Back retds (1) 10 104 108 111 114 115 117 119 121 12 18 129
Tirber 3 1,00 101 108 107 112 118 12 17 131 13 10 14
Conenudionelenids @) | 1,00 101 18 1,07 112 118 12 127 131 1% 1D 144
Fertlisers (1) 10 107 115 10 146 15 166 15 185 196 211 23
Gain(1) 10 108 106 1,00 113 129 144 19 15 190 18 206
Catton (1) 1,0 108 116 118 121 12 12 122 12 123 14 15
Cirers () 10 101 108 107 112 148 12 17 131 1% 1D 1.4

(1) Institue of Worid Eoonarrics
(2) TRACECA "Yraffic chita basef report prodoed by Alkins - Ecorormic growth in Traneca Courtries
(3 TRACECA repart on energy procuped by Soffesid-Sofferrines

The review of past evolution of railway transport has shown the following trends:
reduction of the overall volumes (mainly in terms of ton-km)
reduction of international traffic

reduction of railway traffic share

reduction of the average load per train

reduction of the average distance

A reduction of 2% per year has been assumed for all goods except * others ” (4%). It has also been
considered that the average distance will be reduced of 20%. And, finally, on top of these 20%
antoher 10% reduction has been applied to petroleum products applying mainly in the first five
years. This is due to the development of raffinery close to extraction sites.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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5.6 Definition of the optimistic scenario

5.6.1 Freight

Rail traffic share has reduced significantly for the past five years to the benefit, mainly of road
transportation. It has been assumed that this trend will continue mainly for commodities included in
“ others ” category, which it is believed could be carried efficiently by truck. A 2% coefficient has
been taken.

The same assumptions as for the pessimistic scenario were considered in terms of reduction of
average distances.

These assumptions are considered when things remain the same. Construction of new lines are not
considered. Their construction would affect significantly the volume in tons kilometres to the benefit
of Uzbekistan Railways.

$.7 Tariffs

Tanffs for each type of commodity (including tariffs by ton-km) may vary significantly as shown in
the following table.

2N

;i)

thers (inc cotton) 1614 2090 8481 077 19031
TOTAL 13913 17 539 70 986 0,79___ 196,00

Therefore any serious change in petrol traffic will have a strong impact on the revenues and on the
profitability of the railways. On both (conservative and optimistic) scenarios it has been considered
that railway will loose traffic share on petroleum products. It impacts strongly on the revenues when
production starts to reduce (2002), being the main cause for revenue reduction.

. This project is financed by the European Union's Tacis Programme, which provides grant finance
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5.8

58.1

Traffic forecasts

Pessimistic scenario

5.8.1.1 Traffic forecasts by commodity

The traffic forecasts by commodity result from a combination between production growth and
evolution of market share. The tables presented undermeath show the expected traffic for each
commodity in million tons-km and thousand tons.

Table n° 1; Forecasts by ¢

ommodity (in million tons/km)
1999 2000 2001

Commodity ] 1996 1957 1988 39 2002 2003 2004 2005 2006 2007
Stone coal 507 506 519 792 1053 1029 1006 932 958 646 946 646
Coke 16 16 17 2 26 26 26 26 25 25 26 26
Petroleum 7311 6816 6 506 6826 7004 6962 6828 6 694 6 550 6503 6529 6555
Ores 302 375 37 384 396 398 400 402 402 408 416 424
'Black metals 414 409 416 418 419 416 413 409 405 406 416 427
Timber 174 166 167 170 174 179 181 183 185 189 195 201
Const. mai. { 4015 388 3846 3914 4020 4126 4172 47216 4759 4354 4506 4641
Fertilisers 1076 1098 1149 1274 1392 1483 1510 1562 1611 1676 1820 1964
Grain 1544 1506 1512 1536 1558 1729 1890 3042 2184 2 346 2440 253
Cotton 297 300 315 315 314 308 302 206 289 287 289 2917
Other 1768 1682 1654 1650 1660 1670 1655 1638 1823 1825 1649 1664
Total B T T B T v 2 AT A T Y R T R T 7 R A T Y - T8 L F - A
Table n° 2: Forecasts by commodity (in thousand tons)

Stone coal 507 491 488 723 932 884 838 793 751 719 698 677
Coke 16 16 16 20 23 7} 7] 21 20 19 19 19
Petroieum 7319 8816 6 506 6826 7094 6962 6828 6694 6568 6503 6529 6555
Ores 392 364 349 350 351 347 333 324 315 310 307 303
Biack metals 414 357 367 383 371 357 344 330 377 308 307 308
Timber 174 161 157 155 154 154 151 148 145 143 144 144
Const. mat. 4015 3718 3619 3572 35659 3543 3 475 3 407 3338 3310 3323 3320
Fertilisers 1076 1065 1081 1163 1232 1248 1258 1262 1262 1274 7347 7405
Crain 1544 1460 1422 1402 1380 1485 1574 1650 1712 1784 1788 1812
Cotton 292 391 207 287 278 264 259 239 227 218 213 208
Other 1798 1631 1555 1503 1466 1430 1373 1319 1265 1229 1208 7187
Total 17635 1 16410 § 16881 {16383 | 16839 116690 | i64a7 TI6 8T VI T TAEEIE TS EEE 16 930

Graphic n° 3: Future evolution of freight traffic
(in million tons/km)

Graphic n° 4: Future evolution of freight traffic
(in thousand tons)
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5.8.1.2 Determination of the number of trains

Through the crossing of existing traffic by section provided by the railways and the breakdown by
type of commodity issued on the Atkins report, it has been possible to evaluate the evolution of the
number of trains on each section for each direction. The table 5.8.1.2 shows this evolution:

SRR
R P T
QOSSO o &\\'!.v.'iui\.

R R

741
11

2201 2256 2329 2407
i 250 24 251
S :

R R
L

1350

S N 1 e I
R v R s
RN S SR, o SR R ¢ SRR S

00 AR + s
876 860

The last two columns show the increase in percentage and the maximum number of train over the
considered period of time for each section. This increase is relatively high on some sections:

¢ Khanabad-Karasu (82%)

¢ Kokand-Andijan (54%) and return (66%)

¢ Angren-Kizil Tukmachi (74%) and return (54%)

® Mekhnat-Khabast (54%)

¢ Chengeldy-Uzbekistan (51%).

m This project is financed by the European Union's Tacis Programme, which provides grant finance
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The maximum number of daily train is of main interest in terms of capacity. In this scenario no
major constraint is faced considering:

¢ Djizak-Khavast section (89 km) will see its traffic reduced by 7% by the year 2007
compared to the year 1996,

* The sections Meknat-Khavast and Djizak-Marakand, even if they are double track, will
have to cope with a fairly high traffic: between 16 and 18 freight trains per day and
direction. Nevertheless the capacity of the line allows fully to cope with such traffic.

Passenger trains should be added to these figures.

5.8.1.3 Revenues

Revenues are calculated on the basis of tons-km tariffs and forecasts

84 1382 1347 1308 1255 1203 1152 0
13913 13003 12517 13014 13445 13281 13072 12851 12 621 12538 12580 12608

5.8.2 Optimistic scenario

5.8.2.1 Traffic forecasts by commodity

The traffic forecasts by commodity result from a combination between production growth and
evolution of market share. The tables presented underneath show the expected traffic for each
commodity in ton-km and ton.

Table n° 1: Forecasts b commodi% (in million tons/km
997 % 1958 | 89t 2000

f Commo 1996 7 4 0 2001 | 2002 2003 2604 2005 1 2006 2007 |
Stone coal 507 506 519 792 1053 7028 1,006 987 958 946 946 946
Coke i6 16 17 22 26 2 26 26 25 25 26 26
Petroieum 7311 7027 6915 7 480 8013 8107 8198 8285 8 368 8554 8854 9164
Ores 392 375 a7 384 396 398 400 402 402 408 416 422
Black metals 414 409 416 418 419 416 413 409 405 406 416 427
Timber 174 166 167 70 174 178 181 183 185 189 195 201
Const. mat. 4018 3833 3846 3914 4020 4126 4173 47216 4759 4354 4508 4641
Fertiisers 1076 1098 1149 1374 1392 1453 1510 562 1611 1676 1820 1664
Grain 1544 1506 1512 1536 1558 1728 1890 2042 2184 2346 2440 2533
Cotton 292 300 315 315 314 308 302 298 289 267 289 281
Other 1798 1682 1654 1650 1660 1670 1655 1639 1623 1625 1649 1664
Votal R O M A O L A L Y S T N 7 A T Sl X T L OIS LK
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Table n° 2: Forecasts by commodity (in thousand tons)
900

Garmodity! 996 | 997 1 1908 2000 72001 | 200 | 2000 1 2004 | 2005 ] 206 | 2007
Storecosl | 3804 | 3994 | 4184t 650 | 88/ | 88% | 66/ | B86M | 88® | 68% | 86% | 8%
Coe % ) 8 1877 4 10 144 146 148 151 153
Petrdeum_{ B77 | 0T 1 040 I W4 D6 | HEL | Q106 | BF0 | Hie | Hed | B8 1 500
Qres 12683 | 1273 { 1284 | 13D | 144 | 14® | 1517 § 190 | 160 | 160 | 165 § 1708
Hackmetalst 1467 | 158 | 1600 | 1660 { 162 ; 1717 | 170 | 17/0 § 176 | 181 | 168 | 1916
Timber 62 i 70t 78 | s i 84| sk 7] a2 B4 %7 %6

Coret. met. © 161 16264 {16671 11737 11824 (19114 {19788 | 04% | 2110 | 2104 | 270 | B33
Fertilisers 330 i 33V | 384 4B ; 480 i 519 | 550 5861 6191 652 7083 7643

Gain 697 { 7110 | 728 | 7514 | 786 | 8916 | 99/ | 11037 | 12057 | 13157 | 13681 | 1426
Catton 1187 | 1283 | 1358 | 146 | 1408 | 148 | 148 | 148 163 | 148 | 149 | 140
Chher 7204 | 7184 | 726 | TE | 798 i 7/ | 780 | 8012 | 81% | 828 | 830 | 849
fTotd {70086 [T3630 [ 7675 (430 | @ (0691 | 0000 | 10062 | W74% 1148 | 116149 1 18807

Graphic n° 3: Future evolution of freight traffic Graphic n° 4: Future evolution of freight traffic
(in million tons/km) (in thousand tons)

10 000

These graphics shows a strong increase in oil products for the year 2000 and then a progressive
reduction to come back to 1997 figures. It is due to two phenomenons:

e the reduction of oil production from 2000
e the reduction of the traffic share.

However, his drop is compensated by increases in construction materials, grain and fertilisers traffic.

5.8.2.2 Determination of the number of trains

Through the crossing of existing traffic by section provided by the railways and the breakdown by
type of commodity issued on the Atkins report, it has been possible to evaluate the evolution of the
number of trains on each section for each direction. The table 5.8.2.2 shows this evolution:
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The last two columns show the increase in percentage and the maximum number of train over the
considered period of time for each section. This increase is relatively high on some sections:

* Khanabad-Karasu (82%)

* Kokand-Andijan (54%) and return (66%)

* Angren-Kizl Tukmachi (74%) and return (54%)

¢ Mekhnat-Khabast (54%)
Chengeldy-Uzbekistan (51%).

This project is financed by the European Union's Tacis Programme, which provides grant finance
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The maximum number of daily train is of main interest in terms of capacity. The main problems will
lie in these sections were capacity won’t allow for the planned increase:

* Djizak-Khavast section (89 km) will obviously be a main difficulty, being single track. It
will have to cope with about 20 freight trains on each direction. This constraint will affect
strongly the operation and deteriorate the already high travel time (around 3 hours and 30
minutes for an average speed lower than 30km/h).

* The sections Meknat-Khavast and Djizak-Marakand, even if they are double track, will
have to cope with a fairly high traffic: around 25 freight trains.

Passenger trains are not accounted for here and should be taken into account for the purpose of
measuring the need for capacity.

5.8.2.3 Revenues

*

e
SRR

[ ' 1510

TOTAL 1BAM3 13406 13305 1540 15638 15911 %6110 1649 17067 176%

5.8.3 Impact of a pipeline construction

The hypothesis for the construction of a pipeline are the following;
2000: implementation of the east - west pipeline linking Ferghana valley and Bukhara area.

The corresponding traffic and revenues for the railways would be the following:

This project is financed by the European Union's Tacis Programme, which provides grant finance
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Pessimistic scenario

1996 1997 1998 1998 2000 2001 2002 2003 2004 2005 2006 2007
3804 3874 3837 5 960 7858 7622 7393 7172 8957 6748 6545 6349
75 7 79 102 123 121 119, 117 115 113 111 109
28727 2677 0544 32751 34798 20935 25073 25073 2073 2073 25073 25073
1263 12835 1208 1240 1269 1267 1264 1259 1254 1248 1235 1222
1487 1.501 1513 1508 1.498 1475 1452 1429 1.407 1.384 1378 1.370
689 672 668 674 686 699 702 704 707 710 713 712
16183 19,776, 15685 15823 16116 16 414 16 479 16 544 16 609 16 675 16741 16726
3350 3431 3620 3978 4310 4465 4606 4738 4852 4958 5223 5467
5927 6897 5,862 6913 6955 7657 8310 8918 9481 10003 10.089 10161
1187 1244 1297 1283 1268 1235 1202 1170 1139 1108 1.083 1.059
7294 6 964 6781 6700 6 683 6 666 6555 6 445 6 337 6231 6 126 5 995
Total 70 986 71407 72193 76928 81564 77 556 3155 73566 83 74251 74317 74243
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
507 491 488 723 932 884 838 793 751 719 698 677
16 16 16 20 3 2 2 21 2 19 19 19
7311 6816 6506 6826 7094 5965 4882 4767 4652 4594 4594 4594
392 364 349 350 351 342 333 324 315 310 307 303
414 397 392 382 371 357, 344 330 317 308 307 305
174 161 157 155 154 154 13 148 145 143 144 144
4015 3718 3619 3572 3559 3543 3475 3407 3338 3310 3323 3320
1076 1065 1081 1163 1232 1248 1258 1262 1262 1274 1342 14095
1544 1460 1422 1402 1380 1485 1574 1650 1712 1784 1799 1812
292 21 297, 287 278 264 251 239 27 218 213 208
1798 1631 19555 1503 1466 1430 1373 13189 1265 1229 1208 1182
Total 1752 16410 15 881 16383 16839 15684 14 500 14258 14 004 13909 13954 13 969
REVENUES INMSUME 1996 1997 1998 1999 2000 e 2001 _222 m 2004 2005 2006 2007
Stone coal 331 320 319 472 609 577 547 518 490 470 456 442
Coke 1 11 11 14 16 15 15 14 14 13 13 13
Petroleum 8722 8132 7762 8144 8463 7217 5824 5687 5550 5.481 5481 5481
COres 179 166 159 160 160 156 152 148 144 142 140 139
Black metals 187 179 177 172 168 161 185 149 143 139 139 138
Timber 83 86 84 83 82 82 80 79 N4 7 77 i
Constr. mat. 1208 1119 1089 1075 10711 1066 1046 1028 1004 996 1000 999
Fertiisers 514 509 517 565 589 596 601 603 603 609 641 671
Grain 1054 97 971 957 942 1014 1075 1126 1169 1218 1228 1237
Clhasﬁm.alron) 1614 1607 1640 1587 1535 1461 1389 1320 1 &54 1205 1178 1152
Total 13913 13126 12728 13219 13634 12245 10 883 10 660 10448 10 349 10353 10 348
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 5
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Optimistic scenario

foatTe'
RO
10 17IR
TO TKD
D116 1A+ 18- 1B+ 18— 188+ — 196
N TR 14 82 g % ....... %1 aa<
[} x5 1424 O (o174 AX f 22y
1667-+-17B7-+-18 PH4-+- 15884 D4~ B 1P+ P DR+~ B B
38— 43B+—48D 51D -—5-+—58H—6 68—+ 7T
TEB 3 VS 3 8 1 BAS 4+ OF - 11 BF- - R4 B S+ BRE-1- AT
BB — B+ 148-1 4B 4B 4B D~
b Ao B o S ok P i F P YR S AT o GAB G e B
37 84303 92182 91 161 89 859 2189 94 486 96 840 98 937 100 S04
1398, 1999 20 -1} 02, PR, RO, 05, 208, 207
% E 1@ }‘IE }{'ﬁf) fjgz % ....... %... ....... .%. ......... %
17 o n) ~ ~x ~ ~ K 'S - o
17 L P-4 2 r-Y Ay ) Z) P-4 -4
A5+~ T8O+ FHO -+ 62 ~~61604— B+ S BB S B 5B
N 20 2 b 3 74 b’ X =15
A6+ A4+ 4D AP——AH Ao L7
b Vo § I h | Y. h (o] hTe5] (o' y [ IO lo o]
b/ T x‘n 77 100 D 1ar 1$ D p-9, |
3863404 4R 426 —42D- 4454
HO-— 124132+ M8+ 1501141165 +—18-+—1%4
15‘12 196 %ﬂ ..... 1@ ...... }a}m ..... 21& ..... 2% ..... 24@ 2.?3
s, s 34 IR . 30 L D le» 2%
D po,; s/ pe¥ e o = 27 257 ps 4
B o a3 S e 32 g SO 1 A2 SR VR B U S Vo S o e
881 17963 19025 18445 17804 17 860 17 698 18144 18 586 18001
198 1999 52000 .. 2001 2002 003 20082000 1. 2008 2.....
E 5}7 \g;l OR: \fﬁ 6& ....... @ ....... 68 ....... 68. ......... 68
1 kT4 R R R R Plord hlo d R R
T ) ) (o] o] g Lo 16 I7 X7 18 (o]
PRetrckn 283818298+ 9B+ BB+ F TR+ T+ FAB T8
D 1A h P2 oY b 1 10 b2} h[%2] }m IR iy o ¥ 94
UKD 194 171 .. g T 14r b oA rens 100 18 A
w ETend 10 R 10 10 IR R 15 R RTe ) R KR
107 (o v 10 Y g Lo 4 15 Lo o 18 10 pis2d Y 0
:iﬁE' R [va) [+ ol xR - £357. LR a. "a | 110* ¥R
24 s -4 o’ b 20 X el 0 o V.| RD
&ﬂtﬂ 1R 1 11857 1R 170 Jl% 106k 1@ 1R 1310 1%L 10
T3 TLYD TL7 TTIRS 13 TZD T TN 1 X0 T
Tatisas S 25 5P B &b B-— Ho+—P & 8§D i
G 1654-1--1 B¢ 1R 410D ¢ 1604+ 118+ 1TD 414|141 @D+ 4 H 1 TO
W HE it @t KB Dt Bt b o Bt o} G b SR
1313 1 13632 | 13627 | 14484 ; 16400 | 14455 | 13531 § 13449 | 13366 | 13421 | 13625 | 1382

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 5
Independent States and Mongolia

Page 20/ 20






TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 6

Financial analysis and Control

TABLE OF CONTENTS

6. FINANCIAL ANALYSIS AND CONTROL 2
6.1 AN OUTLINE APPROACH TO RAILWAY BUSINESS EVALUATION ........oooiiiiiiiiiiieee e 2
6.2 BUDGETARY CONTROL AND COST CENTRES ........ovuiiviiiiiieiiiiiiierrieeieeeseeiesierssssseeaeereseessassassriansnensssess 3
6.3 BUSINESS UNITS ......oiiiiiiiiiieeieeseeeeeieeseesse s s s seaaasssneaesaassssaaaasaeeaeaneeeeeeaennnmatansnsseasianeeasaanrannes 4
6.4 TRAFFIC COSTING OR BUSINESS EVALUATION .......ooouiiiiitiiiiiiiaeiieiieeeeteesssiteessanessnneacenarnnnsennneeraiaeans 5
6.5 THE APPLICATION OF TRAFFIC COSTING ......ouuiuiuieuieeeinieneeneneeiesiseseeaaasasaasassasaaseeseeesseesnmrnnssaiaesssnses 6
6.6 CALCULATION OF UNIT COSTS ......itttteiieeeeeieitteteee e e e s et ttateeaee e e et eseeaussaatesaesaeesssssbbtesbeteeeeeetaesesnaanennnes 6
6.7 FINANCIAL ACCOUNTING POLICIES INUR ...t 12
6.8 IMPROVING THE ACCOUNTING SYSTEMS AND REPORTING STRUCTURES .......ccccoeiiiiiiieiiieiieiiiiiinennn 12
ANNEXE 1 - ANALYSIS OF WORKING EXPENSES OF UZBEKISTAN RAILWAYS
ANNEXE2 - NOTE
ANNEXE3 - INDEX
ANNEXE 4 - Tables1to15: BASE
ANNEXES - COMMENTARY ON THE FINANCIAL PROJECTIONS
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 6
Independent States and Mongolia

Page 1/13






TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 6

Financial analysis and Control

6. Financial analysis and Control

The Uzbekistan Railway (UTY) authorities have supplied some financial, accounting, operating and
commercial statistics or data to the consultants to assist in the assessment of the financial state and
prospective profitability of the railway and its constituent businesses.

Unfortunately, verifiable sources of UTY operating statistics, and details of staff numbers and
associated expenditure by department, were not made available to the consultants. Therefore the
following allocations are on the basis of 'Best Estimates' with the information which it has been
possible to assemble from various sources. However it has not been possible to verify or cross check
the figures used.

Use has been made of other recent consultant’s reports on UTY, notably the TACIS TRACECA
rolling stock report; and the 'Padeco’ report. Certain assumptions in these reports may be amended as
a resuit of the consultant's findings in other Central Asia Railways and recent experience in former
CIS railways.

It would appear that Uzbekistan Railways (UTY) have adopted a non standard form of presentation
of the ‘working expenses’ in that the staff costs quoted for the Wagon Department do not correspond
with the sum of the staff costs as reported to the consultant. It appears that the ‘Staff cost” figure for
the Wagon Department in the ‘working expenses’ represents only the ‘direct labour” element of the
staff costs. Such inconsistencies can only lead to confusion and misinterpretation.

An analysis of the Uzbekistan Railways operating expenditure for the 1* half of year 1997 is at
Annexe 1.

The section below is the consultant's recommendations for the future financial control and business
evaluation of UTY, both in its present structure, but leading to a business orientated management
structure which is proposed elsewhere in the study.

6.1 An Outline Approach to Railway Business Evaluation

Financial analysis and control concerns the overall financial evaluation of the profitability of the
business. This may be further analysed into identifiable constituent parts. At its highest level this 1s
the ‘Profit and Loss Account’ for the business as a whole. The next level of business evaluation 1s
the identification of those parts of the business for which meaningful costs and associated income
can be determined. For example, profitability statements can be prepared separately for the Freight
business and the Passenger business, and also for sub-divisions of these main businesses. These
identifiable parts of the business can be called ‘Profit Centres’.

This project is fin d by the European Union's Tacis Programme, which provides grant finance
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In addition, overall and localised cost control and productivity monitoring down to Cost Centre level,
is accomplished through the budgeting process in which predetermined levels of activity and
associated expenditure and income (where appropriate) are measured against actual performance.

6.2 Budgetary control and Cost centres

The Budget Process is a means of setting out the plans of an organisation. The process for the
railway should start by agreeing the amount (volume) of traffic, both freight and passenger, that will
be carried in the future period and the revenue to be eamed; and also identifying the resources
necessary to achieve that business plan.

_ The revenue income for the railway is earned by selling services—to freight customers, and by
carrying passengers. Such income will only materialise if the railway provides the service that the
customer requires and at a price that seems reasonable. The planning of service provision starts with
market research to know what the customer wants by way of a transport service, and how the
railway can satisfy these needs by running trains commensurate with the assessed demand. A budget
of expected income is prepared for each Profit Centre - that is, each identifiable portion of the overall
business for which a reasonable assessment can be made of the revenue income, and the associated
costs of production.

The expenditure budget is the financial measure of the use of resources and facilities necessary to
achieve the production of the transport service. The various functions within the railway organisation
(selling/marketing, operations, maintenance and infrastructure, etc.,) will each have an mput into the
overall production plan. The cost of that input will be reflected in their individual budgets.

Financial and management control may exercised through the setting of targets or budgets. To be
effective the output should be managed in small packages-—-that is in defined parts of the production
area which are the responsibility of one manager or supervisor. This area of responsibility is called a
Cost Centre. A single manager may be responsible for several Cost Centres.

In assessing the costs associated with a Profit Centre, some costs centres will provide work or
services to only one profit centre whereas most cost centres will provide service to several Profit
Centres and some means will be required to apportion the costs between them. The method
apportionment will vary according to the type of work or service performed and the ability to
measure the output to provide a fair method of sharing these joint costs. The method may be based
on share of the total hours of use or distance travelled, or quantity of stores consumed e.g. fuel for
locomotives can be assessed as ‘litres per gross tonne kilometre' x cost per litre issued; the time cost
for using rolling stock would be calculated in terms of ‘cost per hour in service’.
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6.3 Business units

Business units can be defined as those elements of activity, within the overall Railway organisation,
where the income and expenditure associated with production of the service/ activity are identifiable,
thus enabling a view to be taken of the ‘profitability’ of that activity.

The main activity of a Railway is the production of Passenger and Freight train services. There may,
in addition, be several other activities undertaken by the Railway, which it is appropriate to regard as
businesses. Examples of these additional business units include the ‘Industry Units’ and the
“Management of the Railway Infrastructure”,

The State may assume ownership and responsibility for the railway infrastructure, but the day to day
management of the Railway Infrastructure may be delegated to the Railway, for the duration of an
‘Operating Contract’ between the State and the Railway.

The Business Units must be meaningful and practical, and be able to determine both receipts and
costs, if they are to be used as a basis for business evaluation and decision making. The use of
resources and their associated costs must be sufficiently particular to the specific services of the
Business Unit to make their identification and method of allocation to that business appear to be
sensible. That is, after time for adjustment and understanding the methodology, these costs could be
‘avoided’ by the railway in the absence of that specific Business Unit. Receipts also must be
reasonably attributable to the services provided, although some ‘joint revenue’ (between competing
and connecting business units) may be inevitable.

The proposal for creation of Business Unit reporting can be accomplished using present manual
accounting systems, but would also work more efficiently if the railway adopted a computerised
Fimancial Accounting and Management Reporting system (MIS).

Making progress towards the efficient management of these Business Units may suggest certain
organisational changes that will provide for executive responsibility for managing and controlling the
income and expenditure attributable to each Business Unit. As an initial stage, it is suggested that the
railway identify Business Units for Passenger; Freight; Infrastructure; and possibly also for certain
‘Industrial Units’

* Passenger Business may be subdivided into the following service groups: Long distance
Express; Suburban; Regional; Special Services

¢ Freight Business may be subdivided to Trainload Services (where ‘block train working® is
adopted for certain commodities - such as coal, oil, or ores;) Wagonload Services; Less than
Wagonload

e Parcels (including postal services)

o Infrastructure

Industrial Units may be designated as separate Business Units

B . This project is financed by the European Union’s Tacis Programme, which provides grant finance
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The creation of the Business Units listed above, and any future sub-division of these units, implies
that the Revenue Income and the Expenditure/ Costs of Production can be meaningfully identified
and attributed, as described above, to the individual business units,

After some working experience of the system inputs and the output results, there will be a desire to
refine the Business Units structure to take account of the changing needs of the Railway
management. This can readily be achieved by following through the original requirements for
identifying the specific income and expenditure of each of the new Business Units.

6.4 Traffic costing or business evaluation

The main aim of Traffic Costing or Business Evaluation is to assist management to understand the
commercial viability of the various ‘transport products’ (Block train freight services, wagon load
freight, express passenger or local passenger trains) that are provided by the railway company. The
process of Traffic Costing is not the same as an annual ‘profit and loss account’, but is an
assessment of the economic value to the business, and therefore uses a ‘longer term” (or smoothed
average) view of costs,

Traffic Costing may be used to provide an advisory service to the Marketing Departments as an aid
to understand tariff setting and profitability; and also by the financial planning department for use in
determining longer term strategy and investment decision making.

Where the Financial Accounts process the current income and expenditure, traffic costing uses
accounting information over longer periods, and analysed by type or function of the expenditure
together with the associated measures of output or production within each activity for the same
financial period.

Traffic costing may approach cost analysis from either the total business expenditure (based on the
annual expenditure statement and operating statistics) or by detailed analysis of the costs at specific
locations or cost centres.

The first approach- the ‘top down’ method- uses the annual statement of expenditure, but with
reconcilable differences (for example annual depreciation charges will be adjusted to reflect the cost
of replacement by modern assets at present day prices, and the maintenance of rolling stock will
represent the average annual cost taking account of life cycle costs of periodic major overhauls).
This type of cost analysis will provide a general view, using broad average costs over large sections
of the business.

The alternative approach examines the costs of specific parts of then system is using local data of
costs and production. A sum of the relevant items of this local costing data may be used to assess the
economics of individual flows of traffic. However this methodology and ‘specific’ costs must be used
with caution, since experience shows that the sum of all the expenditures apportioned to individual
flows rarely equates to the total system expenditure.
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6.5 The application of traffic costing

The application of Traffic Costing requires an understanding of railway operations. The analyst
needs to identify the various processes that are involved in the provision of train services in order to
prepare a meaningful analysis of the available financial and statistical data. The costs of some of
these processes will vary proportionally with the volume of service or traffic activity on the railway,
whereas other cost will only change as performance requirements trigger the provision of additional
resources (e.g. a ‘step change’) There are other costs which do not appear to vary with the volume of
activity e.g. the provision of basic track and signalling facilities.

6.6 Calculation of unit costs

The calculation of unit costs appropriate to the activity, involves the identification of the activity and
the application of the related production statistics. For example, fuel for train working may be
expressed as a cost per gross-tonne-kilometre; train crew or locomotive drivers can be measured as a
cost per productive driving hour--derived from the cost of salaries and other directly associated
payroll costs for loco drivers at the depot which provides the train service, divided by the number of
productive train hours worked by that depot, over the same financial period.

An APPROACH to MEASURING COST and PROFITABILITY of Railway Traffic

The value of railway traffic may be assessed by measuring the current income against the
1dentifiable direct expenditure incurred in carrying the traffic, and viewing the (positive) balance as a
contribution to the indirect joint and common costs of all other expenditure, such as Administration
and the cost of providing and maintaining the Infrastructure.

From information available at the depots it is possible to analyse the staff costs in the Locomotive
department to Drivers, by type of traction. Thus it is possible to establish an approximate cost for
drivers costs for passenger and freight working.

There appears to be an adequate source of expenditure analysis at locomotive department depot level
of Uzbekistan Railways to provide a form of ‘Depot Costing System’ which can identify cost of
maintenance by type of traction, or at least by ‘workshop’ within the repair works.

Fuel for traction may be allocated between passenger and freight on the basis of the gross-tonne-
kilometres produced.

Part of the Infrastructure costs may be debited to passenger on the basis that a portion of track
maintenance costs are incurred because of the higher standard of track required to run a passenger
service. Similarly the standard of provision and maintenance of signalling equipment is higher
passenger routes.
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Using some reasoned approximations, a first attempt has been made to show the profitability or
otherwise of the passenger and freight business of UTY last year (1996).

See Annexe 1

This indicates that the freight business appears to be profitable, in that it covers its working expense
(excluding capital costs for locomotives and wagons) and also the cost of maintaining the track and
signalling systems. The passenger business fails to cover the "out of pocket” expense of running the
trains, by a considerable margin,; and indeed makes serious losses

A more detailed approach to cost analysis on UTY will give a clearer picture of how the costs should
be apportioned. This will then enable reasoned management action to be taken to improve the
financial performance.

PROPOSED COST and PROFITABILITY ANALYSIS SYSTEM

In proposing a costing system for any business, it must be recognised that the prime purpose of the
system should be to provide meaningful information on a regular basis to managers at the lowest
possible level, so that they can fully appreciate the costs and "profitability "of their part of the
organisation, measured against an agreed budget or "transfer price" within the business sector. The
objective must surely be to assist in the promotion of a business that provides "value for money
spent”,

A suitable Cost and Revenue Analysis System will require to reflect the various "business activities”
of the railway. In any railway the basic unit of production is a train. The costing and revenue
analysis system is therefore attempting to identify the costs and revenue associated with the running
of a train service. A sample of the type of report which may be produced for each 'Business' or for
each 'Profit Centre', using a Cost and Profit Centre Analysis system is at the end of this section.

The first main division is to identify the Core Business-that is to account for Passenger, Freight. and
Other Activities in such a manner that the cost of providing the service can be matched with the
revenue generated by that part of the business activity. It may then be possible to further sub-divide
each activity into sectors to which revenue and costs can be specifically identified.

Revenue allocation:

In the Passenger Business, it may be possible to account separately for each or some of the
following sectors: International Services, Inter-regional Services, Main-line, Suburban, and Branch
line Services. Within each of these 5 sectors it may then be possible to achieve a further analysis into
several "Profit-Centres" which group together to make up the Sector.

The revenue which is attributable to each profit centre is identified by surveying the number of
passengers using each specific service, and allocating the revenue according to the type of ticket
held, i.¢. taking account of the use of discounted tickets on the service to calculate an average
earnings per passenger-kilometre for each profit centre.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
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The survey of use of each service may be undertaken using statistical sampling techniques once the
initial groundwork has been completed. Sample surveys may be carried out at varied intervals to
confirm the allocation of earnings between services that provide a joint service along a part of the
route. This is specially necessary where there have been major changes in the service or where
changes in the number of passengers is noted from the accounting returns or other control data. The
allocation of revenue to profit Centres, Sector and Business can be linked into the Financial
Accounting and Budgetary Control systems and monitored through the monthly reports.

In the Freight Business, similarly, sub-divisions to Sectors, and profit centres may be identifiable in
the provision of Freight train services. For example, the revenue from major flows of traffic is
readily identified from the consignment documentation. The present lack of more specific
information leads to an spreading of the costs of providing the freight service over all freight traffics
regardless of the individual costs which could be attributed to that traffic if the service provided on a
more specific basis. Thus it is not possible to determine with any accuracy the profitability of any
particular freight traffic flow as all costs have been spread as "average costs".

Identification and Allocation of Costs

A clearer understanding of how costs anse, and of asset utilisation will help to identify any over
provision of facilities, and point the way toward a more profitable railway. Costs on a railway arise
and change in several different ways, depending on the nature of the cause of the cost.

The cost of fuel to provide a train service varies directly and immediately with the weight of the train
and the distance travelled. Any change in either of these factors will have an immediate effect on the
cost of providing the service. However, a change which reduces the number of train crew,
locomotives or vehicles required to operate the service will take longer to work through, since they
may not be displaced immediately. Similarly, if the number of trains run in the service is increased ,
then number of units required to operate it may not increase as there may be sufficient spare capacity

within the present allocation to encompass the change. Thus the change in costs may be a "step”
change.

In the case of civil engineering and signalling costs, then part of these costs, relating to the
maintenance of such basic items as the route formation, bridges, embankments and signalling
systems do not vary with changes in the volume of traffic, whereas the maintenance of track does
vary, but in "step changes" according to the gross tonnage and speed over each section.

Using the Railway's accounting system, the basis of the cost identification of these input units is the
Cost Centre or local cost production area. An Integrated Accounting System provides both Financial
and Management Accounts through a budgetary control and monitoring system.

The objective is to break the business down into manageable portions, where the income can be
measured, and the costs traced back to small identifiable units of input.

N\ . This project is financed by the European Union's Tacis Programme, which provides grant finance
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Ideally, the cost centres within any department or function should be of such a size that the costs are
specifically related to only one profit centre. However, a "manager", at any level of the organisation,
can have any number of cost centres within his own local area of control if they are necessary to
identify costs to a number of different profit centres which are served by his function.

For example a Station-master would have a separate cost centre for train signalling staff, another
for staff dealing with passenger ticketing, one for other passenger duties, and separate cost centres
for work in connection with freight traffic. Staff will be identified to these cost centres according to
the duties that they perform. It may, in certain circumstances be necessary to apportion a percentage
of staff and other costs between cost centres, by identifying the portion of their work time or some
measure of the output that is appropriate, and so allocate the joint cost to different profit centres. As
a last resort the cost of administration of the stationmaster's area may require to be identified in a
scparate cost centre and then those costs spread over all the other cost centres in the area as a %
oncost.

In the Locomotive Department, which accounts for approximately 33% of UTY’s working
expenses, there are 3 main sources of cost. They are: 1) Train crew 2) Provision and Maintenance
of Traction 3) Fuel for Traction. Each of these expenditure categories should have separate groups
of cost centres as the costs are allocated in different ways.

1) Train Crew costs are allocated to cost/profit centre by examining the detail of the duty rosters.
It is possible to identify the number of men at each depot required to work each group of
services (or profit centre) and due allowance can then be added for spare or relief train crew
cover as required. Where a roster covers more than one service group then the cost of the roster
may be apportioned according to the proportion of productive work (based on train hours).

2) Costs for Provision and Maintenance of Traction are allocated to profit centre according to
the number of traction units required to operate the service, as derived from analysis of the
diagrams or work schedule, and the derived cost of maintenance"- per kilometre run" for each
type of traction used on the various services.

3) Fuel Costs should be specific to the type of traction used and the nature of the route and
tonnage hauled by the trains within the profit centre .

Similarly, in the Wagon Depots separate cost centres will be created for the different types of
vehicles (both passenger and freight) which are maintained thus providing a cost per vehicle which
can be charge to the profit centres which require to use these types of vehicle.

In the Civil Engineering and also the Signalling Department separate costs centres can be created
for specific sections of the route and also to distinguish between routine inspection and maintenance,
and other remedial work undertaken on the section.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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As mentioned above, the cost of civil engineering maintenance of the basic railway facility does not
vary with the level of traffic. It is therefore necessary to devise a method of cost allocation to the
profit centre. In the allocation of costs the approach adopted was to say that the "Prime User" of
UTY was the Freight Service (since freight generates 84.7% of the gross-tonne-kilometres on the rail
system - lst half year 1997 operating statistics). Therefore freight should bear all the costs all
providing the track, signalling and other infrastructure necessary for the basic freight railway. Any
expenditure which is required in addition to this basic facility, by any other business or profit centre
(e.g. facilities for Passenger services), would be charged to that business. In this way facilities at
depots or terminals provided for a specific traffic would be charge via a cost centre linked to that
traffic - for example, connections and siding facilities specifically for Oil traffic would be identified
with that Profit Centre (for Qil Traffic).

In Headquarters and other Administration Offices, staff whose work can be identified with a
specific business activity Passenger, Freight or any other Profit Centre, are to be allocated to a
separate cost centre linked to that profit centre. Such an arrangement can apply not only to such
examples as Passenger Service Directorate, but also to work carried out by the Accounting Service
or the Information Technology/Data Processing functions for work on, say, Passenger Accounting,
or processing the payroll for staff who work for the Passenger Business. This more clearly identifies
the cost of the individual activity and helps to reduce the residual amount of "general overhead cost”
which will require to be averaged over all activities.

All costs incurred by UTY will be accounted for via a 'Cost Centre' and can be compared each
accounting period with the Budget prepared for that Cost Centre. Productivity Indicators can also
be calculated each Cost Centre. These Productivity Indicators can be used in comparing the work
output appropriate to the cost centre. For example a train crew depot could calculate the total
number of traincrew man-hours as a ratio of the productive train hours worked from that depot, and
the civil engineer can calculate the number of man hours per kilometre of track maintained in the
month.

Comparisons can be made between different cost centres, and taking account of local circumstances,
improvements sought where individual costs seem to be far out of line with the average for the
department.

When a more accurate allocation of costs is available ,then 1t becomes clearer which Profit Centres
are contributing to the profitability of the business, and which are the loss makers. This then enables
the railway management and the government to see if, and how much subsidy is necessary to keep a
particular service open.

It must however be borne in mind, that withdrawing a loss making service will not necessarily mean
that all the costs allocated to that service would be saved. There will certainly be some element of
Jomnt costs which will remain, and indeed may become a greater burden on the remaining services.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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Example of the MAIN ELEMENTS of 2 PROFIT CENTRE analysis.

EARNINGS $(000) (A)
EXPENSES: Train Working: ..............coccocooviooioo $(000)
Train Crews ............ccoooiiiiiececeeeeee e XXX
Fuel & Lubricants ...t XXX
Carriage preparation & cleaning ... XXX
Shunting Coaching StOCK ................co.oovovemveieieoeiioeoooeoooeo XXX
Maintenance of Traction:

Time based ..., XXX

Distance based ...............ooocoioiiiiiieeeeee e XXX
Maintenance of Coaching Stock /Wagons ... XXX
Depreciation/amortisation of Locomotives and Coaches/wagons .................. XXX
Other Miscellancous and Specific EXPENSes ... XXX
TOTAL TRAIN WORKING EXPENSES XXX (B
TERMINAL EXPENSES:-
Operating expenses (shunting loco and crew) ... XXX
Handling of Traffic (loading etc.) ............ccccoooomvooieooooooo XXX
Maintenance of Plant and buildings ... XXX
Booking and Consignment ..................cococcocooeooooooooo XXX
MisCellaneous ...t XXX
TOTAL TERMINAL EXPENSES XXX (©

Eamnings (A) - (B) - (C) = Contribution to Joint Indirect Costs of Administration and Track and
Signalling.

The Train Working expenses will contain an element of the cost of providing buildings and
equipment to carry out these functions.

Each line of entry may be the sum of several Cost Centres relating to this Profit Centre.
Note: Depreciation and finance charges are excluded from these tables/calculations.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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6.7 Financial Accounting Policies in UR

The financial accounting policies of UTY have been the subject of other recent consultancy reports.
The position at the time of this present study was a follows :

* UTY adopted a cash based accounting system in 1995 primarily as a basis of reducing its
taxation burden on revenue that had been earned but not yet received. This is a common feature
of transport enterprises in Uzbekistan.

*  The Padeco report referred to many instances of “off-balance sheet” transactions where opening
and closing figures did not reconcile. This is another indication that normal accounting standards
and controls are not being applied in the reporting of financial information.

¢ Asset revaluation undertaken in 1994 following on from the transfer of assets fro Central Asian
Railways appear to have been conducted consistently but there has been no further revaluation
since this time. There is a lack of consistency in the treatment of depreciation, even under the
historical cost basis, and it has been noted that the charges that should have been incorporated in
the accounts in 1994 were not included until 1995/96

* Many costs which should be treated as part of operating expenditure are in fact dealt with
through funds. The treatment of certain categories of expenditure such distribution of profit
rather than as cost distorts the reported profitability.

* Reported gross profit figures in relation to ancilliary services are overstated due to the inclusion
of internal transactions. Profits made by railway service departments from trading with other
departments of the railway should be excluded from the accounting results.

6.8 Improving the Accounting Systems and Reporting Structures

® It is essential that UTY move rapidly towards the introduction of internationally accepted
accounting standards. The existing cash based accounting system is distorting the financial
results even though it is advantageous to UTY in delaying tax Lability of revenue which has not
yet been received and may be regarded as potentially bad debts. The cash based system is also
misieading management regarding the current profitability of UTY and will result in a
deterioration in the quality of decicison making.

e It is also essential that UTY undertake a realistic revaluationof the fixed assets , taking due
account of the condition of the assets and adopting a prudent scrapping policy where possible
within the constraints of local legislation regarding the disposal of assets within the term of their
original projected life.

* UTY must revise its accounting procedures to ensure that intra-enterprise transactions are
eliminated in the preparation of the consolidated financial statements.
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® The is a noticable lack of financial information for management decision making purposes within
UTY. This situation can only finally be resolved by the introduction of modern financial
management information systems and the upgrading of MIS within the enterprise. In the interim
it is recommended that consideration be given to the creation of a department who will have
responsibility for the preparation of financial analysis for management.

® It is essential that UTY create a traffic costing department which will have specific
responsibility for the evaluation of the profitibility of traffic carried. This department should
provide information in support of applications for tariff increases and they should assist the
marketing department in the negotiation of contract rates for freight traffic.

* The current budgeting procedures need to be updated so that UTY moves away from the
outdated concept of the “production plan”. It is essential that UTY introduce a more modem
approach which involves managers in the planning of the resources that they will require to meet
their objectives and the identification of areas where cost reductions can be achieved.

It is recommended that UTY being to develop a new computerised Financial Management System as
quickly as possible. The existing computer hardware that is in use by UTY was acquired from
Lithuania in the early 1990°s and this is now outdated.
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Annexe 1

ANALYSIS OF WORKING EXPENSES OF UZBEKISTAN RAILWAYS

For the first 6 months of 1997

An attempt has been made to analyse the working expenses of Uzbekistan Railways (UTY) to
allocate costs to Freight and Passenger Businesses.

The Transportation Expense and Income for first 6 months of 1997, as reported in an unaudited
statement is noted as Soum 5915.4(Million). Income is derived from commercial statistics. Freight
Income estimated at Soum 6616 Million (traffic down 25%) and Passenger Revenue Soum
677 Million (down 7%)

Unfortunately verifiable sources of UTY operating statistics, and details of staff numbers and
associated expenditure by department, were not made available to the consultants. Therefore the
following allocations are on the basis of 'Best Estimates' with the information which it has been
possible to assemble from various sources. These include studies carried out within the present
consultancy and from other recent consultant's studies of UTY . However it has not been possible
to verify or cross check the figures used.

Since only Soum 677Million (9.3%). of the total traffic income of Soum 7292 million for the half-
year is derived from the Passenger Business, it has been assumed that UTY is a Freight railway and
therefore all expenditure other than that which can be directly attributable to Passenger Business is
borne by freight.

The allocation of expenditure within the various departments has been made on the basis of
available information. This indicates that the Passenger Business is a serious Loss-Maker.
Passenger fails to cover half of the identified 'direct expenditure' attributed o the business.
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ANALYSIS OF WORKING EXPENSES OF UZBEKISTAN RAILWAYS
TO PASSENGER AND FREIGHT BUSINESS

For the first 6 months of 1997

i Passenger Freight | Total Expenses
Department Method of Allocation to
P Passenger Business Soum Soum Soum
(Millions) | (Millions) (Millions)
Passenger Department 92.50 - 92.50
Freight Department -- 188.10 188.10
Locomotive Department Staff Numbers by activity, 367.94 1559.16 1927.10
Operating Stats. Train and
Loco Km
Wagon Department Staff numbers identified: 425.63 864.17 1289.80
Track '25% of Maintenance 317.70 953.10 1270.80
attributable to  higher
standard  required by .
passenger.
Civil Construction Nil identified - 139.10 139.10
Signalling and Comms. 25% attributable to higher 73.03 219.07 292.10
standard  required by
passenger.
Electrification + power Nil Identified - 112.30 112.30
supply
Operations/divisions Human resources report: 181.08 422.52 603.60
30% staff to Passenger
TOTALWORKING 1457.88 4457.52 5915.40
EXPENSE
(Excludes. Deprn).
REVENUE income 677 6616 7293
Operating PROFTT/(Loss) (781) 2158 1378

> Tacs
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Annexe 2

NOTE

Uzbekistan Railways ( UTY )
Notes to Financial Analysis dated 30.10.97
Financial Analysis based on Financial Accounts for 1996

Projection 1997/2007

Staff numbers as at 31.12.96

Taxation not provided as with depreciation on replacement basis the results are negative
No restructuring costed into projections

No provision for electrification

No investment provided for as the projection is based on current profile

Operating costs are linked to either T/km or Pass/km as applicable g
Operating costs not directly related are noted as constant

The splits between passenger and freight are based on the information available at
30.10.97

Period costs ( not operational ) are as per Padeco report 1997/2007
Accounts payable and receivable on 30 days basis
Depreciation based replacement valuation

Balance of depreciation over historical basis credited to Reserve for Replacement of Fixed
Assets

The revenue projections are derived from traffic forecasts
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Annexe 3

INDEX
Uzbekistan Railways ( UTY )
Index to Financial Analysis dated 30.10.97
Financial Analysis based on Financial Accounts for 1996
Projection 1997/2007
Profit & Loss Account ( Operations Account ) e, 1
Performance Indicators .................cococooeooovvioo 2
Balance Sheet ... 3
Source & Application of Funds ( Cash Flow) e 4
Revenue Projections ... 5
Operating Costs ( Payroll/Materials/Fuel ) ..o 6 -
Operating Costs ( Power/Other/Admin& Other) ..o 7
Operating Costs ( Operations/Ancilliary Costs ) ..........co.oooovooi, 8
Operating Costs ( Other Costs/Period Costs ) e 9
Accounts Receivable .................cooooomecioie 10
Current Liabilities .................ocoouooomoeee 11
Fixed Assets at historical cost ............ccoooooveei 12
Depreciation based on historical valuations ... 13
WOrK in Progress ............ooouivvevoeeeeeeeeeoeeeeeoooooooo 14
Depreciation on Replacement Valuation ... 15
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Financial analysis and Control

Annex §

Uzbekistan ﬁailwax Restructuring
Financial Projections

A. Income Statement

1. Freight Traffic & Tariffs

1.1 Freight Traffic Projections

The growth in tariff tonne kilometres is consistent with the optimistic projections contained in the
Operations and Traffic Analysis section of this document. A summary of the growth rates in shown in
the table below.

Growth in Tariff Tonne Kilometres

Commodity Growth rate 1997/2000 Growth rate 2000/2007

Stone Coal 108% -10%

Coke 63% 0%
Petroleum 14% 14%

Ores 6% 7%

Black Metals 2% 2%

Timber 6% 16%
Construction Materials 4% 15% -
Fertilisers 27% 41%

Grain 3% 63%

Cotton 5% -7%

Other -1% 0%

1.2 Freight Tariffs

It is believed that UTY could implement tariff increases to generate additional revenue and
consequently the freight revenue projections include a 20% increase in tariffs in 1999 and a 10%
increase in 2000..

Taking note of the difficulty experienced by UTY in collecting its debts it is believed that for any
tariff increase to yield benefits then it would have to be reinforced by a policy of prepayment, or at
least the right to refuse carriage to customers whose accounts are long overdue.

1.3 Freight Revenue
Freight revenue is projected to grow from a base of 13,913 million soums in 1996 to 20,051 million

soums in 2000 and to 23,279 million soums in 2007. The growth in revenue is due to the increases in
traffic volume set out in the table above and the increase in tariff rates in 1999 and 2000.

This project is financed by the European Union's Tacis Programme, which provides grant finance Chapter 6
for know-how to foster the development of market economies and democratic societies in the New Annexes
Independent States and Mongoiia
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2. Passenger Traffic & Tariffs
2.1 Passenger Traffic

It has been assumed in the financial projections that there will be no growth in the volume of
passenger carried during the period cover by the current forecasts.

2.2 Passenger Tariffs

An average tanff per passenger kilometre of .686 soums has been used as the basis of calculating
passenger revenue for the entire period of the forecast.

23 Passenger Revenue

Passenger revenue of 1,392 million soums remains constant for the period of the forecast as there 1s
no assumed growth in traffic and no assumed increase in tanff per tonne kilometre.

3. Other Revenue

The category of other revenue is made up a number of revenue streams from diverse activities.
Included in this category are revenue from Industrial Sales, Passenger Station Services, Loading
Services, Passenger Train Services, Freight Forwarding, Other Services, Capital Repairs, and
Distribution Services. The financial accounts prepared by UTY contain substantial amounts of
“internal revenue” i.e. revenue that has been generated within the railway rather than as a result of
trading externally. This revenue has been eliminated from the reported results in order to present a
more realistic assessment of the actual revenue earned by UTY.

Other revenue for 1997 , after adjustment, was forecast to be 4,813 million soums and this was
projected to decline to 4,332 million soum in 1998 and to 3,899 million soum in 1999. Other revenue
1s projected to stabilise at 3,509 million soum in 2000 and remain at that level for the remainder of the
forecast period.

4. Expenditure

4.1 Payroll

Staff costs have been projected to decline gradually throughout the period of the forecast. This can be
achieved through a policy of natural wastage and the implementation of a ban on recruitment. The

percentage decline in staff costs in the period 1998 to 2001 has been assumed to be 3% and from 2002
to 2007 it is assumed to be 2%.

Payroll costs, inclusive of social insurance, have been projected to decline from a base of 2,140
million soum in 1996 to 1,920 million soum by 2000 and to 1,650 million soum by 2007.

This project is financed by the European Union's Tacis Programme, which provides grant finance Chapter 6
for know-how to foster the development of market economies and democratic societies in the New Annexes

Independent States and Mongolia
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4.2 Materials

Materials costs have been projected to rise from a base of 771 million soum in 1996 to 804 million
soum in 2000 and to 877 million soum in 2007. All material cost increases relate to changes in the
volume of freight activity ( i.e. Tonne Kilometres transported) and the four areas where the increases
are evident are Freight & Commercial Operations, Freight Traffic Operations, Freight Locomotives,
and Freight Wagons.

4.3 Fuel

Fuel Costs have been projected to rise from 1,791 million soum in 1996 to 1,909 million soum in
2000 and to 2,168 million soum by the year 2007. All fuel cost increases relate to changes in the
volume of freight activity ( i.c. Tonne Kilometres transported) and the four areas where the increases
are evident are Freight & Commercial Operations, Freight Traffic Operations, Freight Locomotives,
and Freight Wagons.

4.4 Power

Power Costs have been projected to rise from 627 million soum in 1996 to 662 million soum in 2000
and to 739 million soum in 2007. All power cost increases relate to changes in the volume of freight
activity ( i.e. Tonne Kilometres transported) and the four areas where the increases are evident are
Freight & Commercial Operations, Freight Traffic Operations, Freight Locomotives, and Freight
Wagons.

4.5 Other Costs

Other costs have been projected to increase from 4,147 million soum in 1996 to 4,301 million soum in
2000 and to 4640 million soum in 2007. The cost increases relate to changes in the volume of freight
actvity ( i.e. Tonne Kilometres transported) and the four areas where the increases are evident are
Freight & Commercial Operations, Freight Traffic Operations, Freight Locomotives, and Freight
Wagons.

4.6 Administration Costs

Admunistration cost have been assumed to remain constant at the 1996 level of 974 million soum for
the entire period of the forecast.

4.7 Maintenance & Repairs

The cost included in the financial projections for the Repair Fund and Depot Repair of Freight
Wagons is 2,821 million soum and this has been held constant for the entire period of the projections.

This project is financed by the European Union's Tacis Programme, which provides grant finance Chapter 6
for know-how to foster the development of market economies and democratic societies in the New Annexes
Independent States and Mongolia
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4.8  Ancillary Costs

The category of Ancillary costs is made up a number of cost streams from diverse activities. Included
in this category are costs of Industrial Sales, Passenger Station Services, Loading Services, Passenger
Train Services, Freight Forwarding, Other Services, Capital Repairs, and Distribution Services. The
total cost ancillary services increases from 6,878 million soum in 1996 to 7,216 in 2000 and to 7,958
million soum in 2007. Freight related costs increase in line with the change in tonne kilometres hence
the increase in the costs of Loading Services, Freight Forwarding, and Distribution Services.
Passenger related costs are assumed to vary in line with Passenger Kilometres but the financial
forecast assumes no change in this. Expenditure on Industrial Sales, Other Services and Capital
Repairs is assumed to remain constant for the period of the forecast.

4.9 Depreciation

‘The -depreciation provision contained in the financial forecasts from 1997 onwards reflects the
replacement cost of essential operating assets. Details of the replacement cost depreciation calculation
are contained in Chapter 6, Annexe 4, Table 15 of the report.

The replacement cost depreciation provision has been held constant at 8,021 million soum for the
period of the forecast.

4.10  Operating Loss

UTY reported an operating profit of 5,215 million soum in 1996, however in 1997 after provision ts
made for replacement cost depreciation the financial result is projected to be an operating loss of
4,157 million soum. An operating profit of 624 million soum is projected for 2000 and this increases
10 2,971 million soum in 2007 due to the growth in freight revenue and reductions in staff costs.

4.11  Other Costs

Other costs of 3,209 million soum in 1996 represented expenditure by UTY on socially necessary
services and activities such as housing, education, health services, farms etc. It is believed that UTY
should be divesting themselves of these non core activities and transferring responsibility for the
provision of these services to other government ministries. The figure of 1,205 million soum included
in 1997 forecast results was taken from UTY own forecast of expenditure on provision of these
services in 1997, Expenditure in this category is held constant at this level for the remainder of the
forecast.

4.12  Financial Costs

The figure of 3,378 mullion soum included in the 1996 accounts is almost entirely due to interest
received from other CAR entties in respect of debts owed to UTY. According to the PADECO report
these debts have been cleared and therefore only a nominal sum of 100 million soum was retained in
the financial forecasts.

This project is fi d by the European Union's Tacis Programme, which provides grant finance Chapter 6
for know-how to foster the development of market economies and democratic societies in the New Annexes
independent States and Mongolia
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4.13 Loan Interest

It is assumed that UTY will borrow $184.5 million USS to implement the investment proposals set out
in the low investment scenario of this report. It has also been assumed that UTY will have access to
funding at moderate interest rates and a rate of 4% has been assumed in the preparation of the
projections. Loan disbursement is assumed to commence in 1998 and will match the investment levels
set out in the investment proposal. It has also been assumed that repayment of the loan will be over a
ten year period commencing in 2003.

4.14  Other Operations Profit

The figure of 1,985 million soum reported for 1996 was taken directly from the PADECO report. This
revenue item was attributed to penalties and LTFW charges and for the purpose of the UTY forecasts
this was held constant.

4.15 Taxation

As replacement cost depreciation results in a operating loss being reported by UTY it has been
assumed that no income taxes would be payable for the period of the forecast.

4.16  Accumulated Profits/Losses

The accumulated loss at the end of 1996 was 1,348 million soum and based on the assumptions made
in this financial forecast this rises to 9,473 mullion soum in 2000, but by 2007 UTY would have a
retained profit of 3,073 million soum by 2007. Growth in traffic, increases in freight tariffs and staff
reductions all help to offset the impact of the introduction of replacement cost depreciation

B. Source and Application of Funds
Funds from operations is positive throughout the period of the forecast. The reported operating losses
and the additional “period costs” are offset by the profits generated from other operations and the add

back of depreciation, which is a non cash item, results in significant amounts of cash being generated.

The financial forecasts include projections in respect of capital expenditure of $184.5 million dollars
spread over the period 1998 to 2002.

It has been assumed that loans will be received to match the proposed investment program.

The outcome in cash terms is a positive cashflow throughout the period of the forecast which results
in the accumulation of a very large unused cash balance of 80,092 million soum by the year 2007.

C. Balance Sheet

The Cash Balance is taken directly from the Source and Application of Funds Statement and it
increases throughout the period of the forecast.

This project is financed by the European Union's Tacis Programme, which provides grant finance Chapter 6
for know-how to foster the development of market economies and democratic societies in the New Annexes
Independent States and Mongoiia
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The Accounts Receivable balance declines dramatically between 1996 and 1997 as a result of the
settlement of outstanding debts by other CAR enterprises. The outstanding receivable balance is
assumed to increase in line with the volume of freight revenue generated and the level of tanff
increases applied.

The gross value of fixed assets increases in line with the level of investment from 1998 to 2002 and
the accumulated depreciation provision reflects the historical depreciation charges only.

The work-in-progress balance is assumed to be zero for the period 1997 to 2007.
The Accounts Payable balance for 1998 of 1,248 million soum is considerably less than the balance at
the end of 1997. It has been assumed that UTY will begin to clear its own backlog of outstanding

debts once it receives money from its debtors.

The accumulated losses that arc generated as a result of the application of replacement cost
depreciation are offset by the reserve for the replacement of assets.

This project is financed by the European Union's Tacis Programme, which provides grant finance Chapter 6
for know-how to foster the development of market economies and democratic societies in the New Annexes
Independent States and Mongolia
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7. Restructuration - Electrification

71 Conclusions and Recommendations

Based on our on fields visists, discussions with local executives and data provided mainly by:

Local staff track Engineering Expert (UTY)
Electrification Department (UTY)

Planning & Economic Department (UTY)
Capital Construction Department (UTY)

Operating Department (UTY)
the analysis of present, work in progress and forecast electrifications shows that:

7.1.1 Concerning the present electrifications

7.1.1.1 Conclusions

The conclusions concerning the present electrifications is that the lack of spare parts, a heavy day-to-
day maintenance due to obsolete technology and the inaccurate knowledge of global overview
regarding the real estate of electrification equipments induces to upgrade present Reliability &
Availiability of electrification system to reach usual standards.

7.1.1.2 Recommendations
The conclusions concerning the present electrifications isn that:

* An equipments upgrading estimated at 2,500,00 US §$ is necessary to obtain an usual level
of operating

® A Maintenance Policy in association with a Maintenance Plan 1s is recommanded to UTY
(Uzbekistan Railways) to keep a good level of Reliability and Availability of electrification
equipments.

7.1.2 Concerning the electrification work in progress

7.1.2.1 Conclusions
Regarding the electrification work in progress the remarks are as follows:

® The use of obsolete technology even if in present situation there is no choice will engage heavy
future costs of maintenance and a low level of RAMS
* Cannibalisation of existing and operating equipments is a very short term issue, the effective

cost is increased and the damaging risk for spare parts is important and it decrease the
undresses sections reliability.
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7.1.2.2 Recommendations
So the main recommanded action concerning work in progress is to finish and commission actual
started works.

The proposed budget to finalise this action for 1998 to 2000 years according to received
informations:

¢ Mekhnat Dzhizak TRACECA27TMUS $ scheduled UTY 6428 M US §
e Dzhambay Marakand TRACECA 10MUS § scheduled UTY 10.52M US $
e Tashkent Khodzhikent no on TRACECA Route scheduled UTY no communicated

7.1.3 Concerning the forecast electrification

7.1.3.1 Conclusions

The conclusions are that:

* A necessary profitability calculation with up to date electrification equipments having an usual
RAMS, have to be realised

¢ A validation of this profitability have also to be realised
before starting any electrification works.

7.1.3.2 Recommendations
Recommendations regarding the differents forecast track sections electrifications are as follows:

e It is essential for the quotation and the good service quality of operating to use up to datc
components as well as gas or vacuum circuit breakers and modern transformers.
® On these basis and only thess TRACECA quotations in comparison with UTY prices are:

7.1.3.2.1 Tashkent Angren
This section is not on TRACECA Route and scheduled UTY quotation have not been communicated

7.1.3.2.2 Marakand Navoy Bukhara Shardzhu

For this track sectionTRACECA quotation is about 300 M US $ and scheduled UTY quotation 1s
476.5 US $ calculated with equipments outgoing from CIS.

7.1.3.2.3 Marakand Karshi Shardzu

For this track section TRACECA quotation is also about 300 M US $ and scheduled UTY quotation
has not been communicated.
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7.2 General presentation

7.2.1 Methodology

This study is based on site visits and technical discussions with local executives for:

o Electrification & Energy Supply Department
e Capital Construction Department
¢ Planning and Economic Department

from 29 th October to 11 thNovember 1997

The aim of the study is to appraise, on the basis of investment, operating and maintenance costs of:

e Present installations in terms of investments and maintenance
e Works in progress in terms of investments and forecast maintenance
e Forecast electrifications and associated investments

mainly the opportunity and economic rentability or electrification works in progress and secondary
forecast electrifications.

7.2.2 Conventions

All prices are expressed at least in:

e US Dollars (USS$).

The local currency in Uzbekistan is SOUM.

The exchange rate at 15 th October 1997 is as follows:
e 1US$=77SOUM

e 1SOUM=0.013 USS$

7.2.3 Abreviations

A Ampere

AC Alternative Current

CTC Centralised Traffic Control

CIS Commonwealth of Independant States

DC Direct Current

Hz Hertz

km kilometre (1,000 metres)

kv kilovolt (1,000 Volts)

MIS Management Information System

mm millimetres

MVA Mega VoltAmpere (10° VA)

MW MegaWatt (10° W)

RAMS Reliability Availability Maintenability Safety

This project is financed by the European Union's Tacis Programme, which provides grant finance
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SCADA Supervision Control And Data Acquisition
SOUM Uzbekistan currency

TRACECA  Transport Corridor Europe Caucasus Asia

US$ United States Dollars

USSR Union of Soviet Socialist Republics

UTY Uzbekiston Temer Youlare (Uzbekistan Railways)
V Volt(s)

7.3  Existing situation

7.3.1 General

The electrification of UTY is implemented according to a general program assigned for 1993-1995
and for the period up to the year 2000 comply with the decree of the cabinet of Ministers signed 1.

KARIMOV June 23 1995 N° 304 which indicates actual and forecast electrifications at 23% June
1997./11/97).

This program is in accordance with the table below which is the Attachment 1 to the Decree of the
Cabinet of Ministers as of 23 June, 1995, No. 304

Stages of Construction and Commissioning of the Central Asian Railways Sections

Stage & Section Maintenance Year of
Length (km), beginning and
including double end of
track construction

I Khavast-Dzhizak-Marakand, Mekhnat-Dzhizak 360/250 1993-1995
1” stage Khavast-Dzhizak 89/0 1992-1993
2™ state Mekhnat-Dzhizak 141/120 1993-1994
3" stage Dzhizak-Marakand 130/130 1993-1995
II Khavast-Kokand 190/190 1993-1996

1* stage Khavast-Bekabad 40/40 1993
™ stage Bekabad-Khujent 40/40 1993-1994
3" stage Khujent-Kanibadam 58/58 1994-1995
4" stage Kanibadam-Kokand 52/52 1995-1996
m Marakand-Bukhara 309/100 1995-1998
17 stage Marakand-Ziadin-Tinchlik-WS138 193/50 1995-1996
2™ stage Ziadin-Bukhara 116/50 1997-1998
1V Marakand-Karshi-Bukhara 297/0 1997-1999
™ stage Marakand-Karshi 140/0 1997-1998
2™ stage Karshi-Bukhara 157/0 1998-1999
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Stages of Construction and Commissioning of the Central Asian Railways Sections
(continuation)

Stage & Section Maintenance Year of
Length (km), beginning and
including double end of
track construction
v Tashkent

1* stage Salar-Khojikent 66/0 1993-1994
2" stage Tashkent-Angren 114/0 1994-1995
Vi Urgench-Kungrad-Beineu 635/0 1995-1999
1* stage Naimankul-Kungrad 102/0 1995-1996
2" stage Kungrad-Taslyk 171/0 1996-1997
3" stage Jaslyk-Beineu 236/0 1998-1999
4" stage Naimankul-Urgench 126/0 1997-1998
Vil Kokand-Andijan 322/0 1996-2000
1° stage Kokand-Altyaryk 51/0 1996-1997
2" stage Altyaryk-Andijan 85/0 1997-1998
3" stage Andijan-Namangan 95/0 1998-1999
4" stage Namangan-K okand 91/0 1999-2000

7.3.2 Electrified lines

Present electrified lines (01/11/97) are as follows:

Operational lenght or UTY amounts for 3655.3 km
Electrified lines in 25 kV 588.6 km
Double track section amounts 682.5 km

See Appendix 1

Maximum axle load is 24 Ton
Maximum gradient 25/1000
Design speed of passenger train 100 km/h
Design speed of freight trains 80 km/h
. This project is financed by the European Union's Tacis Programme, which provides grant finance
Ta CIS for know-how to foster the development of market economies and democratic societies in the New Chapter 7
independent States and Mongolia
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7.3.3 Substations

See Appendix N° 1

There are 8 traction substations:

e DILGA Between Chengeldi and Darbaza stations
¢ SHUMILOVO North of Tashkent

e DALAGUZAR West of Tashkent

e OKOLTIN South of Mekhnat

* YANGIER North of Khavast

e BEKABAD At Bekabad

e VARBDOR Between Khavast and Dzihizak

e BOBOUR Betwen Dzihizak and Dzhamba?

Each substation consists of 2 transformers of 30/40 MVA and is feeded by National Grid
(Energy/Power Minister) in 220 or 110 kVolts.

7.3.4 Present technology

7.3.4.1 Catenary

Based on the range previously used in USSR it is a 1.25 kV range.
Main data are as follows:

e Contact wire copper 100 mm” or 85 mm
® Messenger/Catenary wire steel or steel/copper 70 mm?

¢ Concrete poles

¢ Porcelain insulators

¢ Tensionning devices (1/4)

2

7.3.4.2 Substations

Main technical specifications of energy equipment used in traction substation are as follows:
* Traction transformers Type TDTNJ 25.000 V-40.0000 V/ 110-220 kV

¢ Transformer for electric supply and of line facilities Type TMJ or TNJ 27.5kV /400 V

* Transformers for electric supply for devices of Automatic Blocking System Type 10 kV / 400 V
or27.5kvV/230V

* Measuring transformers Type 110 - 220 kV, 27:5 - 35 kV and 10 kV
e Circuit breakers, switches and isolators (separators) Type 110 - 220 kV, 35 kV and 10 kV

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7
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o All the equipment for management including automatic system, telemetrics, communication and
operational circuits of alternative and direct current and their sources of power.

7.3.4.3 Remarks on present technologies

These technologies for catenary and power supply are 60’s technologies based on USSR ranges,
even if they were simple and robust, they grow old very fast for the oldest ones (commissioned in 72
year for the odest one) and will soon reach for some components the end of their life cycle, they need
a heavy day-to-day maintenance and spare parts coming from Russia, Ukraine and Byelorussia are

lacking.

7.3.5 Present maintenance practises
7.3.5.1 Catenary line

7.3.5.1.1 Catenary personnel

Catenary maintenance is performed and shared out by Electricity Department Supply Subsections
which are as follows:

TEAM LOCATION NAME CATENARY TEAM
TASHKENT ED1 YES
KHAVAST ED 2 YES
KOKEND ED 3 NO?
BUKHARA ED 4 NO?
KARSHI ED 5 NO?
SAMARKHAND ED 8 YES?
TERMEZ ED 7 NO?
KUNGRAD ED 10 NO

Lacking numbers are teams in Turkmenistan or Tadjikistan after USSR dissolution.

On the electrified lines within the electricity supplementies they have Divisions entities for Catenary
Maintenance , these gangs are located:

e Tashkent including 5 men
e Khavast including 6 men
e Samarkand including 2 men

They are responsible for catenary preventive maintenance and they perform maintenance works.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7

independent States and Mongolia
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7.3.5.1.2 Catenary systematic preventive maintenance

A routine prevention works plan named PPR is scheduling preventive maintenance which is based on
the following operations:

7.3.6.1.2.1  Every 1 week

Regarding PPR once a week, a team including 5/6 men visually control the good safety operating of
the catenary and its components as well as section insulators, cables, wires, cantilevers, insulators,
fittings and poles.

7.3.5.1.2.2 Every 3 months

Testing of catenary is performed by a team of 7 men using a specialized plant (There are two in
UTY, named SVIKS and contructed in 1960 and 1970).

1970’s specialized plant has been refurbished with computerised measures of main catenary data as
well as contact wire height or staggering.

7.3.5.1.3 Switch devices maintenance

On main tracks and at branchings catenary is equipped with switches devices remote controlled by
the energy dispatcher.

In stations or marshalling yards catenary switching devices are remote controlled from stations on
the order of the energy dispatcher.

7.3.5.1.4 Contact wire wear

On new line the first examination is of contact wire wear is held after 6 years of operation and then
ongce two years by using a special instrument (micrometer).

Data are input into a log book for analyzing and finding the critical wear out sections and then study
the reasons of defaults and undertake necessary measures to decrease the intensive wearout.

7.3.5.1.5 Division’s chief catenary patrolling
Chiefs of Catenary Regional Divisions visually examine the line each 3 months

7.3.5.1.6 No scheduled examinations

Before extreme forecast meteorologic conditions an extra examination is realised every week to
detect potential break downs.

7.3.5.1.7 Replacement of catenary poles
Catenary poles are in reinforced and centrifuged concrete, CC Type.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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Forecast life duration is about 40 years they stand 25 years with no damage, actual supplier is
Russia but they are planned tio be be manufactured in Tashkent.

For replacing poles, after a mechanical accident for instance, a track motor car named ADM 1 with
a 3 Tons crane is used.

7.3.5.2 Substations maintenance

7.3.5.2.1 Maintenance personnel
The maintenance works are performed, on field, by permanent team of 4 people.

And for repairing the substations equipments, there is a workshop with actual 15-20 people
(Designed staff 30-35 people).

I suppose that this team has also in charge transformers and switching devices other than traction
power.

7.3.5.2.2 Maintenance operation

Main Maintenance operarations on substations is a day-to-day maintenance, concerning mainly:
¢ Qil circuit-breakers

e Oil swithes

¢ And remote control

e Transformers

due to obsolete material technology.

7.3.5.3 Remarks on present maintenance

7.3.5.3.1 Catenary

Present maintenance is obviously based on examination because installation are recent, less than ten
(10) years.

In a few time present maintenance have to be completed by:
¢ Inspection in a first time
* Technical Verifications in a second time.

During the visit of a Neutral Section near Dalagusar (Tashkent West chord) it is established that
many materials have:

» To be changed as well as insulators (vandalism breaking)
* To be heavy maintained with exchanging spare parts as well as tensionning devices

\ . This project is financed by the European Union's Tacis Programme, which provides grant finance
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So that actual maintenance is unable to ensure a good RAMS (Reliability, Availability,
Maintenability & Safety) of the system by lack of spare parts and lack of outstanding tools
concerning the foliowing up of equipments.

7.3.5.3.2 Power supply

After visiting Dalaguzar substation it is established that installations are correctely maintained but
obviously, substations maintenance is very heavy day-to-day maintenance because of material
obsolescence technology and the lack of spare parts coming ICS, mainly for:

¢ Qil circuit breakers and switches

o Impedance catenary protection

And as well as Catenary maintenance, Substations maintenance is unable to ensure a good RAMS
(Reliability, Availability, Maintenability & Safety) of the system by lack of spare parts and lack of
outstanding tools concerning the following up of equipments.

7.3.6 Maintenance costs

7.3.6.1 Catenary manpower maintenance ratio and cost
Given by UTY the ratio is as follows:
¢ 0.5 man per year. for 1 km of catenary needs

For 656 km of linear catenary the yearly maintenance cost is 25*10 $SOUMS = 25 M SOUMS
e je perkm 25*10 8 SOUMS / 656 km = 38 109 SOUM/km ~ 494 US$/km

7.3.6.2 Substation maintenance ratio and cost

If it is only taken in account only the 4 people permanent team the ratio is as follows:
e 4 people for 8 substations gives 0.5 man / year / 1 substation.

If it is taken in account also the 15-20 workshop people the ratio is as follows:

e 20 people for 8 substations gives 2.5 men / year / 1 substation.

No information available on substations maintenance cost is provided by UTY.

7.3.6.3 Remarks on present maintenance ratio and costs
Ratio of catenary maintenance is very important , it is about 5 times more than in usual european
standards, nevertheless the catenary maintenance cost is very cheap about 1/5 of usual prices.

Ratio of substation maintenance could be very important taking in account the workshop team about
4 times more than usual european standards but in lack of costs the balance can’t be done.
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7.3.7 Professional qualifications

7.3.7.1 Present professional qualification

The different professional qualifications and training of personnel are as follows:
* Senior Electomechanic

¢ Electromechanic

* Worker on catenary line

7.3.7.2 Remarks on present professional qualification
No remarks, it is a standard professional qualification.

7.3.8 Energy costs

7.3.8.1 Electricity

Actual price for electric traction power is:
2 SOUM per kW*hour ~ 0.026 US$ / kWh(07/11/97).

7.3.8.2 Diesel

Actual price for diesel traction power is:
15,820 SOUM per Ton =~ 205 US$ / Ton. 07/11/97

7.3.8.3 Remarks on energy costs

7.3.8.3.1 Electricity
0.026 US$ / kWh is a very cheap cost, about 4 times less than usual costs about 0. ] US$ /kWh

7.3.8.3.2 Diesel
205 US$ / Ton is an usual cost

7.4  Work in progress

In accordance with Cabinet of Ministers Decree N° 304 present work in progress concerns the two
following double track sections:

e Mekhnat Dzhizak Item N° | 120 km double track
¢ Dzhizak Marakhand Item N° I 130 km double track
. This project is financed by the European Union's Tacis Programme, which provides grant finance
Ta CiS for know-how to foster the development of market economies and democratic societies in the New Chapter 7
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7.4.1 Building works organization

Present building organisation for electrification works is represented below:

PROJECT DESIGNING INSTITUTE
“TASHGIPROTRANS ”

GENERAL CONTRACTOR-STATE
ASSOCIATION “ UZBEKTRANSSTROY ”

SUBCONTRACTOR- SUBCONTRACTOR- SUBCONTRACTOR-

CONSTRUCTION & CONSTRUCTION & CONSTRUCTION &

MONTAGE ENTITY MONTAGE ENTITY MONTAGE ENTITY
(MOBILE) (MOBILE) (MOBILE)

7.4.2 Building works by sections

The Data on the balance of works on progress reports of works is as follows at 01/08/97:

7.4.2.1 Mekhnat = Dzhizak

On Mekhnat Dzhizak Section, 120 km double track section, the investment scheduled budget for
works in progress is as follows:

MEKHNAT = DZHIZAK M SOUM/ By year in M SOUM
240 km M USS
1998 1999 2000
TOTAL in M SOUM/M USS 4950 / 64.28 1590 2190 1170
Signalling 169/2.19 69 100 0
Telecommunications 570/7.40 200 340 30
Catenary and substations 3690/ 47.92 1000 1550 1140
Others 500/ 6.45
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia
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7.4.2.2 Dzhizak = Marakhand

Data on the balance of works on progress reports of works is as follows at 01/08/97:

ITEM ESTIMATED COSTM COMMISSIONED
SOUM /M USS

1. UZBEKTRANSSTROY 55,703/ 723 36,919
1.1. Preparation of soils 1,410 1,152
1.2. Earth works 2,232 883
1.3. Structure construction facilities 1,350 788
1.4. Track works 9,284 5,145
1.5. Automatic Block System 7,130 5,560
1.6. Buildings & Installations 6,920 2,605
1.7. Energy facilities 2,2217 1,9983
1.8. Water supply & drainage 5,160 797
2. MINISTERY OF ENERGY 6,697 / 87 3,245
3. MINISTERY OF COMMUNICATION 2,595 /34 3,245

TOTAL 64,995 / 844 42,753

7.4.2.3 Dzhambay —> Marakand

On Dzhambay Marakand Section, 32 km double track section, the investment scheduled budget for
works in progress is as follows:

DZHAMBAY = MARAKAND M SOUM/ By year in M SOUM
64 km =~ Single track M USS
1998 1999 2000

TOTAL in M SOUM/M US$ 810.7/10.52 810.7 0 0

Signalling 207.1/2.62 207.1 0 0

Telecommunications 999/1.3 99.9 0 0

Catenary and substations 359.7/4.67 359.7 0 0

Others 150/1.95 150 0 0

m This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia
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7.4.3 Cost assesments

7.4.3.1 Catenary
The estimated cost of electrification account for one (1) km of catenary given by UTY is:

~ 50 M SOUM = 650,000 US$
This price includes:
Cost of catenary itself
Cost of wires (2) for feeding blocking system and signalling
Cost of eathing line
Cost of cables for lighting stations
Cost of sectionning and parallel posts

7.4.3.2 Substations

The estimated cost of traction substation construction given by UTY is as follows:
e Primary voltage 220 kV 85 M SOUM = 1,104,000 US$
e Primary voltage 110 kV 6SM SOUM = 845,000 USS

7.4.4 Remarks on catenary and substation work in progress prices
7.4.4.1 Catenary prices

7.4.4.1.1 Mekhnat - Dzhizak

Regarding § 4.2.1 MEKHNAT - DZHIZAK, 240 km single track equivalent, unit price per km of
catenary including substations is:
47.92M US$ /240 km~ 0.2 M US$ / km

This price is expensive but it is in the International range of price for catenary and substation in
25 kV.

7.4.4.1.2 Dzambai - Marakand

Regarding § 4.2.3 DZAMBAI - MARAKAND, 64 km single track equivalent, unit price per km of
catenary including substation:

4.67 M US$ / 64 km ~0.073 M US$ / km

This price is very low and it rather corresponds with a price of very rustic built catenary and not
including substations.

7.4.4.1.3 Uty catenary prices

Regarding § 4.3.1 Catenary Cost assesment the unit price (per km) of catenary given by UTY not
including substations is:
650,000 US$ / km

This price is prohibitive and it corresponds at the price of most expensive catenary as well as High
Speed Railways multiplied by 3.5.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7

Independent States and Mongolia
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7.4.4.2 Substation prices

The price of traction substation construction:
e Primary voltage 220 kV =~ 1,100,000 USS
e Primary voltage 110 kV ~ 845,000 USS

is a middle price in the International range of price regarding the old technology used as well as oil
circuit-breakers and switches and old remote control, it doe’s not include High Voltage feeding
coming from National Grid.

7.5 Forecast electrifications

7.5.1 Description

See Chapter 7.3.1. Decree N° 304 Items N° III & V and Appendix 1.

7.5.2 Uty’s cost assesments

7.5.2.1 Marakand - Navoi - Bukhara, 309 km
Electrification is scheduled for 2000 - 2005 years, investment scheduled budget is as follows:

MARAKAND - NAVOI - BUKHARA - 309 km M SOUM M USS
TOTAL 36,688 476.5
Signalling 1218,78 15.8
Telecommunications 6500 84 4
Catenary and substations 13,155.78 170.8
Others 15,813.44 205.4

7.5.2.2 Tashkent - Angren, 114 km

Electrification is also scheduled for 2000 - 2005 years, investment scheduled budget is as follows:

TASHKENT - ANGREN - 114 km M SOUM M USS
TOTAL 5538 71.9
Signalling 323 4.2
Telecommunications 665 8.6
Catenary and substations 3502 45.5
Others 1045 13.6

7.5.2.3 Bekabad - Kodjent

Tracks and land are on the territory of Tadzhikistan Republic and no answer was given from

Uzbekistan Railways.

f This project is financed by the European Union's Tacis Programme, which provides grant finance
Ta CisS for know-how to foster the development of market economies and democratic societies in the New

Independent States and Mongolia
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7.5.3 Remarks on catenary and substation forecast electrifications prices

7.5.3.1 Marakand - Navoi - Bukhara

For this section of about 310 km single track equivalent the unit price (per km) for catenary and
substations is:

170.8 M US$ /310 km =~ 0.55 MUSS$ / km

Same remark as § 4.4.1.3 “This price is prohibitive and it corresponds at the price of most
expensive catenary & substations as well as High Speed Railways multiplied by 3 ~

7.5.3.2 Tashkent - Angren

For this section of about 114 km single track equivalent the unit price (per km) for catenary and
substations is:

- 45.5M US$/ 114 km ~ 0.4 MUSS$ / km

Also same remark as § 4.4.1.3 and 5.3.1 “ This price is prohibitive and it corresponds at the price of
most expensive catenary & substations as well as High Speed Railways multiplied by 2

Excepted that prices above are very expensive they are not consistent because they have bretween
them a ratio of 137 %.

7.5.3.3 Bekabad - Kodjent
No data, no remarks.

7.6 Electrification costs standards

7.6.1 Catenary

For one (1) kilometre of 1¥25 kV up to 160 km/h catenary for single tracke, including:
e Poles steel or concrete

e Messenger/catenary wire cross section copper equivalent 50 mm
Hard drawn copper contact wire ~ 107 mm’

Droppers and jumpers

Earth wire or equivalent

Tensionning equipment & devices

Overlaps and isolators

Sectionning and parallel posts

usual prices are as follows:

2

110,000 US§ per kilometre

This price is based on recent electrifications in Europe: Greece, France, with equivalent ranges of
1*25 kV or 2*25 kV catenaries.

This price is in accordance with usual international confirmed quotations and particulary “ Federal
Polytechnic school of Lausanne ™.

\ . This project is financed by the European Union’s Tacis Programme, which provides grant finance

. TaCIS for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia

Page 19/ 26



TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 7

Restructuration - Electrification

7.6.2 Substation

For one 25 kV (or 27.5 kV) traction substation 2*30 or 2*40 kVA feeded by 110 kV or 220 kV
High Voltage National Grid including:
e Two transformers with incharge automatic adjuster devices and failure detections

e High voltage circuit breakers, dispatchers and associated devices (tension and current
transformers)

¢ High voltage gantries and bus bars

e 25KV (or 27.5 kV) circuit breakers, dispatchers and bus bars and associated devices (tension and
current transformers)
e 25KkV (or 27.5 kV) high voltage gantries, bus bars and feeder to catenary
e Associated SCADA (Supervision, Control And Data Acquisition)
usual prices are as follows:
1,700,000 US§ per substation

This price is based on recent electrifications in Europe and partculary on new High Speed Railways
with high performance equipments and high level of RAMS (Relability, Availiability, Maintenability
and Safety).

This price does not include the dedicated High Voltage line coming from the nearest National Grid.
post.

An usual quotation for this quotation for this dedicated High Voltage line in 110 kVor 220 kV is
about:

175,000 USS per km

These prices are also in accordance with usual international confirmed quotations and particulary
“ Federal Polytechnic school of Lausanne .

7.6.3 Global cost

7.6.3.1 Catenary and sub stations

An average very good cost for 1¥25 kV kilometre of single track catenary including substation is
about:

175,000 USS per kilometre
7.6.3.2 Signalling and Telecommunications

The necessary modifications due to the EMC (Electro Magnetic Compatibility) for Signalling and
Telecommunication equipments to protect them against 25 kV effects 1s about:

290,000 USS per kilometre of single track

This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7
independent States and Mongoiia
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This high price is only applicable when Signalling and Telecommunication equipments have not
been contructed with any protection angainst 50 Hz alternative current effects as well as aerial nude
telecommunicationand signalling lines on wooden masts.

Generally many Signalling and telecommunication components are already pe-equiped against these
effects so that the price above is a maximum maximurum upper limit.

7.6.3.3 Electrification clearance

As well as for Signalling and tellecommunications installations structures as wellas:
e Tunnels

e Flyovers

e Bridges

have to be sometimes modified for electrification clearance.

An average maximum cost when there are many bridges, tunnels and flyover and only in that case
could be as follows:
500,000 USS per kilometre double track or
375,000 USS per kilometre single track

For structures the cost of electrfication clearance is generally calculated case by case and depends
upon each particular circumstance.

7.7 Recognized sections

Electrification costs for works in progress and future electrifications recognized in TRACECA
corridor could be resumed by the following tables

7.7.1 Mekhnat Dzhizak

This section is constituted by 120 km double track section

UTY DATA UTY DATA
CAPITAL PLANNING RESTATED TRACECA
ITEM CONSTRUCTION & ECONOMIC
DEPT DEPARTMENT for For total | Works let to
1998 to 2000 vear works be realised
MUSS M SOUM MUSS MUSS % Total

Signalling 6.5 169 2.19 70 15%
Telecommunications 2 570 7.40
Catenary and substations |7 for 2 substations 3690 47.92 45 30 %
Others 500 6.45 10 estimated
To pay 32
TOTAL 4950 64.28 125 100%

> Tack

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New
Independent States and Mongolia

Chapter 7
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7.7.2 Dzhambay Marakand

This section is constituted by 32 km double track section

UTY DATA
PLANNING RESTATED TRACECA
ITEM & ECONOMIC
DEPARTMENT for 1998 to For total | Works let to
2000 year works be realised
M SOUM MUSS$ MUSS % Total
Signalling 207.1 2.62 18.5
Telecommunications 99.9 1.3
Catenary and substations 359.7 4.67 11.2 55%
Others 150 1.95 2.5 estimated
TOTAL 810.7 10.52 32.2 100 %

7.7.3 Marakand navoy Bukhara Shardzhu

This section is constituted by 309 km single track section

UTY DATA
PLANNING RESTATED TRACECA
ITEM & ECONOMIC
DEPARTMENT for 1998 to For total Works let to
2000 year works be realised
M SOUM MUSS MUSS % Total
Signalling 1218,78 15.8 90
Telecommunications 6500 844
Catenary and substations 13,155.78 170.8 55 %
High Voltage feeding 20
Others 15,813.44 205.4 115
estimated
TOTAL 36,688 476.5 280 100 %

7.7.4 Marakand Karshi Bukhara

This section is constituted by about 300 km single track section and the electrification cost quotation
is similar to Marakand - Navoy - Bukhara, ie ~ 300 MUS §.

. This project is financed by the European Union's Tacis Programme, which provides grant finance
Ta CIS for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia
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7.8 Electrification priorities

Electrification priorities are in TRACECA corridor and could be resumed as follows:

7.8.1 Mekhnat Dzhizak

In this section constituted by 120 km double track section works are in progress and to be

commissioned and operating in electric traction the following works have to be reahsed:

¢ Unrolling and commissioning of buried cable signalling/telecommunications

¢ Finishing works and commissioning signalling control pannels

¢ Finishing laying metal gantries and unrolling catenary in stations

e Finishing works and commissioning the two substations of Chinaz and Pakhtakor, the third one
Idjarskaya is not essential for the electric traction of the line but it will be for a better RAMS of
this section to commission it in a nearby future.

7.8.2 Dzhambay Marakand

In this section constituted by 32 km double track section works are also in progress and to be
commissioned and operating in electric traction the following works have to be realised:

e Finishing works and commissioning signalling and telecommunications equipments

e Finishing erecting poles on open line, metal gantries in stations and unrolling catenary

¢ Finishing works and commissioning forecast substations of Smarkhand

¢ Finishing works and commissioning forecast computerised SCADA

7.8.3 Marakand navoy Bukhara Shardzhu

In this section is constituted by 309 km single track section all the clectrification works have to be
realised.

7.8.4 Marakand Karshi Bukhara

In this section is constituted by about 300 km single track as well as for Marakand - Navoy -
Bukhara - Shardzu section all the electrification works have to be realised.

7.9 Strategic investment program

The main strategic investment program is to really kick off and commission present works in

progress on the recognized sections in the present estate of track alignment.
A previsionnal budget for these works could be as follows:

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia
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7.9.1 Mekhnat Dzhizak

TRACECA QUOTATION FOR WORKS TO BE
ITEM REALISED
MUSS

Signalling 10.5
Telecommunications
Catenary and substations 13.5
Others 3 estimated
TOTAL 27MUSS

- Not including improvments for track alignments.

7.9.2 Dzhambay Marakand

TRACECA QUOTATION FOR WORKS TO BE
ITEM REALISED
MUSS

Signalling 35
Telecommunications
Catenary and substations 5.5
Others 1 estimated
TOTAL 1I0MUSS

Not including improvments for track alignments.

7.9.3 Marakand Navoy Bukhara Shardzhu

Before involving in new electrification of this section works in progress above have to be entierely
finished and correctly commissioned and profitability calculation have to be realised for new
clectrification with equipments completly compatible with present equipment but outgoing from in a
modern range components earning a high level of RAMS and demanding a low maintenance.

In that case and only this one a investment quotation will be about:

300 MUS $ for fixed equipments

Not including improvments for track alignments.

. . This project is financed by the European Union's Tacis Programme, which provides grant finance
. TaCIS for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia
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7.9.4 Marakand Karshi Bukhara

Ditto above for fixed equipments investments about.
300 MUS $ for fixed equipments

Not including improvments for track alignments.

7.9.5 Maintenance policy

7.9.5.1 Usual standards upgrading

In order to maintain existing equipments in operation without major failures and to make up for the
lack of spare parts during the last years the estimated maintenance breakdown budget for fixed
present equipments not included track and structures is about:

2,500,000 US $

This amount is based on the value of present operating electrification installations, estimated and the
evaluation of the real electrification equipment estate.

7.9.5.2 Future maintenance policy

For further years and and new and existing installations a real maintenance policy is necessary in
association with a corresponding budget including spare parts supplying.

If this policy is not applied reliability and availability of actual electrification will quickly decrease in
a short time and the improvments due to next electrifications will not be significant regarding the
investment costs.

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 7
Independent States and Mongolia
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8. Fixed Equipment Maintenance policy and computerisation

8.1 Conclusions and Recommendations

8.1.1 Computerised tool

The computerised tool could ensure the following operations:

* Fixed equipment inventory

* Maintenance standards with different levels in accordance with the quality of service required
Triggering scheduled systematic maintenance according to such criteria as: time elapsed,
number of switchings for a cut-off device

Triggering of conditional maintenance operations based on the stepping over a defined level
Warmning of predictive maintenance

Implementation of maintenance including corrective maintenance

Inventory of spare parts used and corresponding costs

Forecast and assignment of the nhecessary manpower, and corresponding costs

The above field data must be captured as close to the field as possible, i.c. by the Distancia and its
crews for the information to be entered on a continuing basis.

The construction and maintenance standards of equipment must also be entered in the system so as to
generate a triggering signal for all conditional and predictive maintenance operations; these standards
are mentioned under para 1.2.2.

From this system, trend charts with indicators can be drawn up and used at all levels with a fineness
degree varying according to the decision level,

8.1.2 Maintenance standards
8.1.2.1 Standards detected
81211 Rail wear

Rail replacement is triggered by lateral wear and head height which are usual criteria

81212 Track geometry

The track geometry is measured using special inspection coaches every 135 days; it is corrected if a
threshold is exceeded; there are four thresholds in the standard.

81213

. This project is financed by the European Union's Tacis Programme, which provides grant finance
TaCIS fammmmmmwamwmuwmmmmmw Chapter 8
lndopmdunsumsandmngoﬁa 8
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Track renewal

The track and ballast renewal process is triggered after a threshold of 800 M gross tonnes has been
exceeded.

8.1.2.2 Standards recommended

Working out and using standards is essential to implement a maintenance policy offering a given
RAMS (Reliability, Availability, Maintainability, Safety) at a controlled cost.

Standards must be worked out for the following fixed installations:
e Permanent way
¢ Civil engineering and earth structures
¢ Signalling and Telecommunications
» Overhead System and Power Supply

From these standards, a differentiated maintenance policy can be developed.

For instance, the SNCF divided the permanent way into two categories:

® Tracks with a renewal prospect: where the service quality required is high and the
maintenance possibilities limited (isolation and possession). Then, long-term maintenance is
ensured through track and ballast renewal which, according to standard EN X60-010, can be
compared to reconstruction or modernization. This heavy maintenance operation is then
triggered according to the real condition of the track and not to a pre-determined time or
traffic criterion (X years or X million gross tonnes).

¢ Tracks without a renewal prospect: where the service quality required is not so high and
where there are more maintenance possibilities (isolation and possession). In this case, a
« continuous floor » method is applied, consisting in replacing only the sleepers reaching their
limit wear (generally, timber sleepers are replaced by concrete ones) and carrying out heavy
tamping work only in the areas where this is deemed absolutely necessary.

8.2 Control adequacy and conclusions

8.2.1 Controls identified

Maintenance activities are controlled in the way described below:
This control can be cumulated with a traffic and personnel safety control and should not be confused
with the technnical control which is a maintenance operation.

8.2.1.1 Inspection of track geometry

This action is performed every 15 days using a special coach belonging to the Management.
Weighted rating is then possible resulting in classifying the area into 4 categories. If the area is in a
category lower than forecast by the system, the necessary is to be done by the Distancia before the
special coach comes next.

8.2.1.2
N . This project is financed by the European Union's Tacis Programme, which provides grant finance
. TaCIS for know-how to foster the development of market aconomies and democratic societies in the New Chapter 8
independent States and Mongolia
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Ultrasonic inspection of rails
This is a traditional inspection classifying the rail defects into 4 categories.
8.2.1.3 Checking of electric traction installations

These installations are checked every 6 months by the Electrical Engineering Department of the
Management, with production of a report, and the necessary corrections are performed following an
order of priority.

8.2.1.4 Control of maintenance activities on site

This control is performed at random by a technician of the Technical Department of the Management
(one in each discipline) and a report is produced.

According to the Tachkent permanent way Distancia Manager, this « apparatchik » has diagrams
and/or sketches.

This is the only overall steering instrument that could be detected during the mission.

8.2.1.5 Safety control

Safety controls are performed by a Safety Inspector (from the Trade Association) attached to the
Section. These controls do not cover the production aspect of maintenance.

8.2.2 Conclusions

The conclusions drawn from identified controls is that items 2.1.1 to 2.1.3 and 2.1.5 are instant
corrective actions. As for the 2.1.4 performed by the Technical Department of the Management
which is the only instrumented one, I could not find out how it was used.

8.3 Documents: their contents, circulation and utilization

8.3.1 Technical passport for the permanent way

This paper document was made available and analyzed. It contains about 20 pages.

Each page refers to a given installation of the track (switch gear, rails, ballast, fastenings, sleepers,
etc...), to level crossings or earth structures or to track maintenance vehicles. Each page shows the
initial characteristics and, in certain cases, the evolution of same with time.

Each page contains about 400 boxes to be completed per equipment.

This document is made in two copies by the Distancia (there are 16 for the permanent way specialty
in Uzbekistan).

A copy of this document is directly sent by the Distancia to the relevant Technical Department of the
UTY Management shunting the Regional Section (Otdelenié); the other copy is kept at the Distancia.

\ . is project is financed by the European Union's Tacis Programme, which provides grant finance
TaClS fahtmhantofodﬂmdmloptnomofmawoeommanddommncm|nthoNow Chapter 8
independent States and Mongolia P 8

age 4/



TRACECA - Centrai Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 8

Fixed Equipment Maintenance policy and computerisation

The Technical Department peruses it, incorporates modifications if necessary and retumns it directly
to the Distancia concerned.

This circuit is annual.
The contents and circuit of this document call for the following remarks:

e this is a document hand-written in two copies the Distancia which is normally a production
unit but not of paper !

this document is totally illegible with small characters and poor formatting

it is called « Talmud » by its users

it contains several tens thousand data (400 . 20 . number of items of equipment)

Who analyzes these data and for what purpose since the document cannot be read and handled
N

The first conclusions that can be inferred are as follows:

e this is the type of document to be made on computer;

e it should be initialized at the Distancia which must therefore have the necessary means
available;

o simplified monitoring elements must be urgently drawn from it for statistical exploitation of
unit data which cannot be handled as they are;

¢ the contents and format must be entirely reviewed,

s its circuit must be associated with and identical to that for the Production and Economic Plan
described below:

8.3.2 Financial and Production Plan

This paper document was not available but it was described as follows:

e It is a yearly economic and production document prepared by the Distancia which establishes
the relations between the Distancia and the Section (Otdelenié). Therefore, it deals with the
credits and the associated production of the Distancia for the year concerned.

o Its circuit is as follows:

first step: issue by the Distancia and negotiation with the Section (Otdelenié);
second step: aggregation by the section of all equivalent plans from the other Distancias;
third step: aggregation by the Planning and Economy Department of the UTY Management;

i 4 4 U

fourth step: negotiation between the Planning/Economy Department and the Technical
Departments;

= fifth and sixth steps: return to the Section (Otdelenié) and Distancia.
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The first conclusions that can be drawn are as follows:

e this document is the master document for maintenance economic steering;
e it must also be made on computer;
e it must be associated with the Technical Passport.

8.3.3 Activity report

This report addresses the activities of a crew in a Distancia and is issued by the latter. It contains
data on the time spent and the relevant tasks performed. It is a paper document sent by the Distancia
to the nearest computer centre where it is entered.

This document is mainly used for the pay.

The first conclusions that can be drawn are as follows:

e this document must be computerized,

e source recording should be at the Distancia or even at the crew level;

e 1t must be associated with the financing and operational plan and with the technical passport;
some data have certainly be entered twice;

e there is such a type of document at the SNCF but simpler and on computer.

8.4 Realistic targets for a maintenance policy

8.4.1 Different maintenance policy

It is necessary to set up a new maintenance policy based on criteria that can be measured (indicators
or ratios) and not on a routine to which are added major overhauls (« Capital Remonte »).

First, service quality objectives must be set, financially estimated and negotiated with the operator at
all levels.

The objectives thus set must be accepted at all levels:

e Management
e Section (Otdelenie)
o « Distancia »

Actions to be taken once the service quality criteria have been determined:

¢ Measure the deviations at all levels using indicators easy to use
® Make all-level actors responsible for their work; the financial interest can be a very good

incentive.
8.4.2
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More efficient maintenance policy

The new maintenance policy must be based on the actual service, financial and operating conditions
and not on such indications as:

* rencwal of track and ballast every 800 M gross tonnes for the railway track.

8.4.2.1 At the Management level
Responsibilities:

e formulating the maintenance policy of the company
* working out maintenance standards in cooperation with the shop floor
* selecting technologies according to the quality/investment and maintenance cost ratio for the

lifecycle and not to tradition; changes in technology are:
possible for Running Line but not so much for Tumouts;
possible for Telecommunications;

possible for the Overhead System and Feeder Stations;

S T

more critical for Signalling in an existing environment, but possible for a Control-Centre
covered area.

8.4.2.2 At the Section (Otdelenie) level
The section formulates the maintenance plan for the General Management to develop its maintenance
policy, and liaises with the Distancia.

This section is also responsible for distributing credits and aggregating the various economic and
production plans prepared by the Distancias attached to it.

Finally, this section is in charge of'

¢ preparing and following up the maintenance plan;
* checking implementation on site;
¢ controlling the safety of personnel and traffic.

8.4.2.3 At the Distancia level (depot/shop)

It must be recalled that the Distancia carries out the maintenance operations and that any
maintenance policy promoted by the Management is of no use if not accepted by the shop floor.
Therefore, some accompanying measures must be taken such as:

o profit-sharing scheme,
® participation in the preparation of standards and of the maintenance plan
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The maintenance policy at this level (Distancia) mainly consists in applying and following up the
maintenance plan.

Therefore, the objectives for the Distancia must be identified and set clearly as well as the relevant
associated standards for Track, Signalling, Electrification, Telecommunications.

Achievement of objectives go in line with decentralization and making this level aware of its
responsibilities..

When visiting the permanent-way Distancia of Tachkent, it was noted that the head of this unit
behaved as a real corporate manager.

8.4.3 Computer aid

Implementing a new maintenance policy for fixed installations is contingent on:

® a precise definition of the service quality required,

e hence controlled installation damages,

¢ hence controlled maintenance operations,

* and therefore control of the costs generated by these maintenance operations.

For all these various interlinked parameters to be handled at all levels, efficient tools are necessary.

The principle of such tools is that they are based on many elementary data which cannot be used
separately,

The computer tool is the only one capable of meeting the above requirements.
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9. Telecommunication and Signalling

9.1 Introduction

The purpose of the mission was to collect data relating to rehabilitation of signalling and
telecommunication installations, analysing said data and determining the cost of investments per line
section.

The data obtained for the electrification projects on line sections from Mekhnat to Dzhizat (120 km)
and from Djambai to Marakan (32 km) mere used to determine the relevant investment costs.

9.2 Existing situation of signalling

The Uzbekistan railway network consists of 3655 km lines, 2973 km of single lines and 682 km of
double lines.

The whole Uzbekistan network is equipped with a colour light signal block system, track circuits and
electric switching points (except for small shunting tracks where they are hand-operated).

The lines and the railway stations are equipped with a Centralised Traffic Control (C.T.C) and all
train movements are supervised by the C.T.C located at Tashkent.

The network is divided into 13 sections supervised by 9 dispatchers. Shunting traffic at railway
stations is coordinated between the station's operator and the dispatcher. In case of centralised
command failure, local operation mode is possible in every railway station.

But in large stations, a single signal box controls all local train movements.

There are three types of central traffic control:

- NEVA technology (5 installed in the mid seventies) using industrial relays to transmit and
receive command/control information;

- LUCH (7 installed in the mid cighties) using electronic boards and relays;
- DIALOGUE (1 installed): new computerised system.

The railway stations are equipped with two types of signalling equipment:
- before 1978 type with push - button panels,
- after 1978 type with display board and operator command console.
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The railway line with automatic block system (stations and open line) are equipped with 50 Hz track
circuits. In electrified areas, 25 Hz track circuits are used.

The automatic train control transmits the aspects of the fixed signals to the driver's cab through track
circuits which are coded.

For station equipment and block system, the equipment installed before 1978 accounts for 40% of
the total equipment installed before 1978 accounts for 40% of the total equipment installed; most of
them were installed 30 years ago. Maintaining them in good condition is a real problem.

Stocks of spare parts are not sufficient.

9.3 Existing situation of telecommunications

The telecommunication equipment allows the following types of communication:
- central dispatcher to local station operator (dispatching),
~ station operators along the line with each other,
- central dispatcher to locomotive drivers,
- shunting personnel to locomotive driver and station operator (radio for shunting operations),
- party lines for permanent way maintenance staff,
~ local lines between two railway stations and the telephones at the signals,
- administrative and managing communication for all the staff,
- teleprinter link with other railway networks.

Two types of transmission backbones are used:
- open lines on poles (80%);
- copper buned call (20%).

The whole network offers one telephone line for 2.96 people. It would be possible to increase the
number of telephones bearing in mind the capacity of the installations is used today at 90%. It is the
lowest rate in Central Asia : 2.8 in Kazakhstan, 2.28 in Turkmenistan and 2.1 in Kyrghystan.
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9.4 Organisation of signalling and telecommunication maintenance

9.4.1 Organisation and workforce
The general railway's headquarters are located at Tashkent.
Signalling and telecommunications are part of the same department. The whole staff amounts to

3290 persons (4% of total railway staff) which means 0.88 person per km of line. This ratio is above
Central Asian Standards :

Network % Staff N° staff per km
Turkmenistan 8.5% 0.77
Kyrghystan 4.4% 0.58
Kazakhstan 54% 0.76
The staff consists of:

- 11% engineers,

- 48% technicians,

- 41% operatives.

There are ten divisions which are in charge of part of the maintenance:

- Tashkent junction,

- Tashkent permanent way,
- Khavask,

- Koland,

- Samarkand,

~ Boukhara,

- Karchi,

- Termez,

- Ourguentch,

- Koungrad.

Each division has its own central workshop for repairing and a special team for signalling planned
maintenance.

The geographical organisation seems adapted.

For training there is a railway technical school at Tashkent which delivers several courses in
different specialities: automation, electromechanical, radio, transmission, ...
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9.4.2 Maintenance budget

The operation budget for the signalling and telecommunication department amounts to
473 000 000 CYM per year (7,800,000 USD).

It is broken down as follows:

- Salaries ..................... 170,000,000 CYM (35.94%)
~ Charges ........................ 68,000,000 CYM (14.38%)
~ Material purchase ......... 24,000,000 CYM  (5.07%)
- Factory repairs .............. 41,000,000 CYM (8.67%)
- Energy expenses ......... 100,000,000 CYM (21.14%)

- Structure and others ... 70,000,000 CYM  (14.8%)

This budget means 2,139 USD per km of line.

It is within slightly higher than other central Asian networks figures when taking into account the
level of wages :

Network Cost per KM (in USD)
Turkmenistan 1,161
Kyrghystan 1,418
Kazakhstan 3,704

9.5 Incidents observed in operation of installation

The number of incidents recorded in 1996 was about 2158; statistics could not be obtained:
nevertheless, three reasons can be mentioned for such 2 hi number of incidents causing delays of
about 3 hours on an average: :

- Unsatisfactory maintenance of installations due to the fact that they have been operating
for a long time (30 years old),

defective equipment or parts due to their degree of wear,

shortage of spare parts in storage,

lack of small tools and measurement equipment.
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9.6 Major problems
Following is a list of factors impeding the satisfactory maintenance of existing installations:

¢ The shortage of spare parts concerns mainly :
- switching point motors,
- safety relay substations manufactured in 1950,
- power supply equipment batteries in very poor conditions.

¢ The shortage of resources to commission vehicles, measurement systems and tooling.
In case of an incident or traffic delay, resources should be made available to ensure the
rapid implementation of emergency maintenance measures.

The signalling installations are characterised by their:

- vanety of equipment,
- location (track side or in signalling room),
- geographical scattering

Maintenance is twofold: preventive and corrective.
Preventive maintenance includes monitoring and actual maintenance.

Monitoring consists in a visual inspection of the general condition of the equipment and wiring, in
checking features, track equipment layout dimensions, set values....and also in basic running tests
(point motors...) or a whole system testing (level crossing...)

Actual maintenance consists in rough cleaning or more thorough cleaning after dismounting,
lubrication, re-tightening...and also in preventive replacement of items that are worn out or have a
limited life contingent on their use (lamps,...).

Corrective maintenance takes place further to failures in operation of installations and consists in
analysing the circumstances of the incident, locating the failure and repairing with possible
replacement of items if necessary.

The time spent by the maintenance staff in analysing incidents and repairing added to the difficuity
of properly monitoring and maintaining the installations (lack of spare parts, small tooling...) result
in an insufficient productivity rate.
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9.7 Measures to be implemented to improve maintenance

In order to ensure the satisfactory maintenance of existing installations along specific rail line
sections, or their replacement beyond the year 2005 (see capital investment table), the maintenance
unit should be supplied with the following equipment:

- basic spare parts required,
- small equipment,

- tooling,

- devices

In order to also improve the productivity rate of maintenance personnel, the task distribution should
be improved. The frequency of monitoring and maintenance operations is based on whether the
equipment depends on the traffic or not. According to the knowledge of local installations and their
environment, the intervals can be extended or shortened.

Provided the necessary spares, small tooling and instrumentation are available in sufficient quantity,
and considering the geographical scattering of the installations, the intervals between maintenance
operations must be optimised to get a higher productivity rate. To this end, the real equipment
damage criteria must be taken into account while keeping the same safety level.

Two cases are to be envisaged:
o the equipment classified as critical, i.e. liable to wrong-side failures (relays,...),

o the equipment classified as non-critical: all the other items of equipment whose failure may entail
incidents of varying seriousness depending on their function.

Equipment damage must also be considered, depending on their reliability, particular conditions of
installation, duration, speed and number of daily trains.

The result of these analyses will allow the maintenance executives to draw up maintenance plans
better suited to local conditions and to ensure a higher productivity especially by reducing the
number of incidents. :
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9.8 Replacement of obsolete installations, costs of investments and degree
of priority

9.8.1 Introduction

The tables summarise by rail line section, for signalling and telecommunications systems, the type of
capital investments required, their amount as well as a priority order to be followed: 1st year, 2nd
year, etc.

These amounts do not take into consideration the capital investments to be performed as part of the
electrification project of the following rail line sections: Mekhnat - Dzizhak and Djambai -
Marakand.

The last table on page 9 highlights the most pressing needs and amounts required to purchase spare
parts in order to ensure satisfactory maintenance of the signalling system.

9.8.2 Signalling

Signalling investments are shown for three types of installations
* in stations : replacement of signal boxes and track mstallations,

* between stations : replacement of automatic block or semi- automatic block installations by
equipment based on recent technology,

e for sections : replacement of the Traffic Control Centre equipment.

The total investments needed in short, medium and long terms amount for a total of USD
53,756,000.

These proposals were reviewed in order to give priority to these which
* may affect safety,
* may affect significantly the performance of the operation,

¢ concern the most loaded sections.

These which felt necessary according to the obsolescence of the equipment are left for later
investments. Considering the strong traffic reduction which are faced by UTY, some of the
investments won't be considered necessary in the short, 1980's traffic not being recovered until long,
and capacity limits not being reached.
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9.8.3 Telecommunication

The modemnisation of telecommunication equipment concerns stations and sections.
The investments required amount for a total of USD 20,000,000,

For review purposes, these which are concerned by module E won't be taken into account. Thefore
most of the proposed investment won't be dealt with, such as modemnisation of telecommunication
using optic fiber.

The annexed tables show the items of equipment to be replaced per line section:

9.9 Electrification of the rail line sections between Mekhnat- Dzizhak
(120 km) and Dzanbai - Marakand (32 km)

The amount of capital investments required for the signalling and telecommunications systems are

histed in Chapter 7 - Recognised sections of the Report Electrification.

9.10 Capital investments and priority Order

9.10.1 Signalling System

Under the present context, additional spare parts, tools and measurement devices are required for
maintenance technicians to be able to work under acceptable conditions.

An additional US$ 1,000,000 in capital investments is required, as specified in the above table.
Cables, signalling circuits between stations and block sections, station equipment, centralised traffic
control systems should be replaced following a specific project schedule. The modernisation project
will help decrease the number of incidents and train traffic delays.

The overall amount of capital investment required does not exceed US$ 53,000,000 as shown in the

table "Signalling System Department - Summary of capital investments required”. These, as they do
not affect significantly, in the short term, the operation of UTY, are proposed to be left for later.

9.10.2 Telecommunications system

The table on page 4 specifies the amount of capital investments required, which should take place
according to a schedule that remains to be defined.

Rail lines should be equipped with optical cables and digital transmission systems.
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We should also consider replacing all existing radio transmission systems.

The overall capital investment required amounts to US$ 20,000,000. See Table "Telecommunication
Department Investments required”. These, as they do not affect significantly, in the short term, the

operation of UTY, are proposed to be left for later.
9.10.3 Telecommunication

The lines should be equipped with optical cables and digital transmission equipment.

e SIGNALLING SYSTEM DEPARTMENT
Modemisation of signalling systems

Summary of capital investments required

Priority Year Amount
1 13,129,750 USD
2 13,030,750 USD
3 12,393,750 USD
4 10,067,750 USD
5 5,134,000 USD
TOTAL 53,756,000 USD

¢ TELECOMMUNICATIONS SYSTEM DEPARTMENT
Modemnisation of telecommunications systems

Summary of the capital investments required

Priority Amount
1 10 M. USD
2 3,1M. USD
3 3M. USD
4 3,4 M. USD
5 0,5 M.USD
TOTAL 20 M. USD
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SIGNALLING AND TELECOMMUNICATIONS

REQUIREMENTS TO ENSURE MAINTENANCE

DESCRIPTION AN

Electric Switching 360,000

Printed circuits 150,000

Lamps radio 50,000

Lamps signal 30,000

Transistors 120,000

Diodes : 20,000

Resistors 10,000

Capacitors, various Types 120,000

Instrumentation 150,000

Tooling 50,000

TOTAL 1,000,000
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10. Infrastructure

10.1 Introduction

The infrastructure expert was in Uzbekistan from 15 to 26 September 1997.

His task consisted in taking a brief stock of the existing installations, analysing their condition and
determining the investments necessary for rehabilitating and upgrading the network.

The counterpart of this expert was Mr.Irgashev, professor with the Institute of Railways in
Tashkent.

10.2 Statistical data on the infrastructure

The main characternistics of the network are shown undemeath :

Single track 2972.8 km
Double track 681.3 km
Triple track 1.2 km
Total route 3655.3 km
Main track 4339.0 km
Auxiliary main track 2171.0 km
Siding 485.6 km

_ Total track

_Gradie
0 %000 698.5 km
<4 %00 2299.6 km
4 0/00 <g<8 0/00 874.2 km
8 0/00 <g<15 0/00 459.2 km
7.5 km

15 %00 <g < 25 %00

The network is not entirely on the Uzbek territory: certain lines encroach on neighbouring countries:

e Turkmenistan between Shabat and Takhiatash
e Tadzhikistan between Bekabad and Khodjent
s Kazakhstan between Mekhnat and Dzhizak

10.3
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The track condition

10.3.1 The standard track

The gauge is 1.52 m. and this track is made up of’

e 65kg/m rail on the majority of the track

Continuous Welded rail

¢ reinforced concrete sleepers laid with a spacing of 54 cm (1840 per km)

e KB65 fastenings
annex 1
e ballast layer: 30 to 35 cm.

The track is laid to 82% on reinforced concrete sleepers.

UTY plans to replace the existing timber sleepers by reinforced concrete sleepers.

10.3.2 Layout

Most parts of the track 1s laid straight or in curves > 1200m.

3075

oC

>1200 202
1001<R < 1200 99
801<R < 1000 70
651<R <800 66
501<R <650 179
351<R <500 33
300<R <350 7

In small radii curves, hard-grade rail is used.

10.3.3
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General condition

On the sites visited, track equipment maintenance was satisfactory (fastenings properly tightened,
points lubricated). However, the ballast layer was very poor both in terms of ballast quality
(polluted, deteriorated ballast) and of thinness of the layer and, consequently, levelling and lining
lacked accuracy.

To-day, there are speed restrictions on 1500 km of track, that is 35% of the network. This figure
does not reflect the real state of the track since a number of these speed restrictions are regulatory
measures further to delays in the performance of renewal work.

Making the application of these speed restrictions less automatic and more dependent on an
examination of the real condition of the track and its components would be advisable.

10.3.4 Analysis of speed restrictions on the Chengeldy - Khodzhidaviet
section

This is the Uzbek part of the silk route. Length of speed restrictions is shown underneath :

Chengel'dy | Tashkent 156.6 110.6 46 156.6 100
Taschkent Khavast 302.8 270.7 17 287.7 95
Khavast Dzhizak 89.4 13.9 4 17.9 20
Dzhizak Marakand 259.6 114.9 10 15.1 140 54
Marakand st24 25.4 12 3 15 59
st24 Kata Kurgan 68 344 12 46.4 68
Kata Kurgan | Navoi 79 26.8 4 48.2 79 100
Navoi st38 76 34.7 5 39.7 52
st38 st41 44 17.1 4 21.1 48
st41 Khodzidavlat 200 121 5 2 128 64
Mekhnat Dzhizak 244 136.7 6 142.7 58
Total 1544.8 892.8 116 65.3 | 1074.1 70
% /total Igth 58 | 8 4 70 7
% Ispr igth 83 11 6

On this section, as on others, most of the speed restrictions are of regulatory nature since they are
imposed as soon as the date planned for track renewal has been overrun.

10.4
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The track components

10.4.1 The rails

65 % of the track is made up of rail R65 (65kg/m) which do not pose any specific problem.

62% of the rails are laid as CWR. The length of CWRs is limited to 800m. The expansion device is
made up of three 12.5 m lengths on cither side of the long rails.

The areas with normal rails are generally made up of 25m lengths.

10.4.2 The sleepers

10.4.2.1 Timber sleepers

18% of the tracks are fitted with timber sleepers. UTY plans to replace the existing timber sleepers
by reinforced concrete sleepers. Today timber sleepers are imported from Russia. They are made of
creosoted pinewood. The theoretical duration of timber sleepers is 15 years. Actually they around 8
years.

Fastenings are secured to timber sleepers by means of spikes. The plugging and re-boring techniques
are not used.

10.4.2.2 Concrete sleepers

82% of the tracks are fitted with concrete sleepers. These sleepers are made by the factory of
Akhangaram belonging to the railways of Uzbekistan. Many quality defects could be noted on these
sleepers. Rebars could sometimes be seen at sleeper ends and are placed very near the internal faces.
Rebars get quickly corroded and reduce the sleeper duration.

The design and the making process must be reviewed. Modifying the design of the sleeper should
umply the use of a simpler and more efficient fastening system (type NABLA,
PANDROLL,VOSSLOH..)).

10.4.3 The fastenings

On main line, the Russian KB type of fastening is used. It was noted that the seal on the outside bolt
was damaged in places (poor quality or insufficient maintenance 7).

Due to this lack of tightness, water and foreign materials are found in the recess reserved for the
bolt, resulting in:

e corrosion of fastening,
e impaired efficiency of the rail/sleeper assembly.
® poor electrical insulation entailing signalling failures due to defective operation of track

circuits,
This project is financed by the European Union’s Tacis Programme, which provides grant finance
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As the KB system is not an elastic system, it is subjected to very high stresses. Therefore, this
system calis for very heavy maintenance work. Alternative solutions will have to be considered. It
would be useful to investigate adapting European fastenings (VOSSLOH,Pandrol, NABLA) to this
type of sleeper.

10.4.4 The ballast

The ballast is extracted from the 2 Uzbek railway quarries located in Ziadin and Jumurtau. It is
made up of crushed stones with 40/60 mm grading. :

10.4.5 The switch gear

The inventory of switches is shown as undemeath :

10.4.6 Glued insulated joint

The bad quality of glued joints causes numerous electrical insulation faults which cause signalling
incidents.

The repair of insulation faults entails a big amount of work within maintenance units.
As there is a shortage of supplies, the insulated joints found on the track are frequently produced on

sitc with textile components. This type of joint has a bad mechanical quality and gets quickly
damaged.

10.5
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Maintenance organisation

10.5.1 Types of operations

10.5.1.1 Renewal of track and ballast

Track and ballast renewal is scheduled after the passage of 800 000 000 tonnes which corresponds
to 25 years on the most loaded lines. This regulation is adapted for this level of traffic.

The technique used consists in standard replacement of 25 m track panels :

1. 25 m panels are assembled at the assembly site of the PMS entrusted with the work and are
transported to site by special trains.

The track to be renewed is cleared.

The track to be renewed is removed in 12m sections by a 9-tonne capacity Platov crane.

The panels are transported to the PMS’s dismantling site.

A caterpillar tracked machine skims the remaining ballast.

The new track is laid by an 18-tonne capacity Platov crane.

The track is ballasted.

The track is levelled by a VPO. This machine lifts the rails using magnetic pads, pushes the
ballast under the track from the sides and vibrates the track.

e A o

9. The dummy rails are replaced by continuous welded rails.

For such works, the UTY have the following equipment available:

e 2 cranes on wagons.

e | clearing machine

e | ballast surface finishing machine

e | tamping machine (track vibration: vpo3000)
e self-charging wagons.

The average work rate for this type of work is about 1000m per shift.
Provisional rails are replaced by CWRs of 800 m after passage of 100 000 t.

10.5.1.2 Ballast renewal

A cleaning /renewal operation is initiated when 45% of the ballast in an area is declared
contaminated (test on sample).

For these works, UTY have at their disposal:

e | clearing machine
e | tamping machine (track vibration: vpo3000)
e self-charging wagons.

This project is financed by the European Union’s Tacis Programme, which provides grant finance
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Levelling - lining

A heavy mechanical tamping campaign takes place every 5 years.

10.5.1.4 Intermediate maintenance

Between these major operations, the “ track distance ” gangs carry out small corrective maintenance
operations, consisting mainly in the replacement of broken components (rail repairs, replacement of
sleepers, maintenance of fastenings.)

10.5.1.5 Track inspection

10.5.1.5.1 Track geometry
The Uzbek railways have 2 track recording coaches dating back to the 60’s.

A measurement campaign takes place each month on main tracks and every 2 months on secondary
tracks.

The criteria measured are:
o the gauge,
¢ the longitudinal levelling
e the transverse levelling

¢ deflections.
The recorded values are printed on paper at a rate of 50 cm/km.

10.5.1.5.2  Rail defects

The Uzbek railways have 2 coaches for magnetic measurement of rail defects.
These measurement campaigns are coupled with track geometry inspection campaigns.

70.5.2 The structure

Maintenance of fixed installations is distributed among 16 “ track distances ” in charge of managing
250 km of track on an average.

In addition, there are 5 “ machine stations * in charge of heavy machine operation and of renewal
work (assembly, disassembly of track panels...).

The strength of each workshop is about 150 persons.

70.5.3
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The personnel

In total, 8637 persons work in the track maintenance field, 6200 being directly assigned to
production.

Therefore, the ratio is 1.23 technicians per kilometre of track or 2 per kilometre of main track. This
ratio is within the range of central asian railways.

10.5.4 The equipment

£1 Nunbe £
UK 25 13 10
ShOM 4 2 2
BMS 2 2
VPO 3000 8 5

UK2S5 : Platov crane

Used to remove and replace the 25m track panels.

ShOM4 :Clearing machine

BMS :Machine to shape the ballast when the track has been removed.

10.5.4.1 VPO3000

Used to level the track.
Vibrates the track without tamping the sleepers.
Progress: 900 to 1200 m/h.

10.6 Civil engineering structures

C.E. structures Number

Bridges
Concrete Number 1366
Length 29702
Composite Number 21
Length 2353
Steel Number 48
Length 4220
Pipes Number 3142
Length 44282

These structures are principally small ones.

10.7
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Drainage-Earth structures

Certain disturbances due to the instability of the formation were indicated. These incidents lead to
temporary speed restrictions on the route:

settling 80.2 km
land slide 1.5 km
mud flows 42.2 km
flooding 240.2 km
total 368.7 km

Particular case of the embankment at KP 3650

Between KP 3650 and 3652, the track is laid on a 20 m embankment.
Significant settling of this embankment was noticed, imposing speed restrictions.
This embankment is situated between GallAral and station 16 .

Stabilising the embankment is an imperative prerequisite to electrification work.

10.8 Recommendations

10.8.1 Track work

10.8.1.1 Track renewal unit cost

Cost of equipment over 1 km

Rail 130 t 750 97 500
Sleepers 1 840 u 30 55200
Fastenings and pads 1 840 u 30 55 200
Ballast 1300 | m3 3 3900
Total 211 800

The total cost per km, based on international prices, of renewal is 400 000 USS$ out of which 210
000 US $ are for the supplies.
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For a significant reduction of speed restrictions, the following work sites are priority ones:
Djambay Marakand 2 240 000
Chengeldy | Tashkent 18 400 000

Tashkent | Khabast 6 800 000
Djizak Khabast 2 400 000
Total 29 840 000

Delays in track renewal work automatically entail speed restrictions.

We considered priority n°1 the areas where speed restrictions were 60km/h or below.

710.8.2 Work on earth structures

General draining study 250 000 USS
Embankment study 250 000 US$
Total 500 000 USS

10.8.3 Civil engineering work

On many concrete bridges, damaged decks or cracks were found.
Additional investigations have to be performed, especially concerning the bridges on Mekhnat-
Dzhizak and Djambai-Marakand sections.

These bridges are situated at the following KPs:

Mekhnat-Dzhizak
e 3508+780
e 3557+352

Djambai-Marakand
* 3704+329
e 37044923
e 37054561
e 3705+773
e 37414353
e 3752+980

Two bridges will be repaired.

Study
2 Bridges damage Urgent repairs
2 000 000 US$
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Mechanisation of maintenance

Track maintenance mainly consists in major repairs (total renewal) and intermediate repairs
(replacement of part of the track equipment). These operations are performed by the “ PMS  and
arc highly mechanised. Total renewal uses highly suitable machines with an average output of
1000m per period of work.

The lack of materials and the almost continuous mobilisation of the machines for constructing new
lines entail delays in these major operations and make the corrective maintenance operations heavier.

In opposition to this high mechanisation of the renewal work, the corrective maintenance work is
hardly mechanised. Almost all maintenance operations are manual despite the heavy equipment of
the track which makes the least operation very hard and long.

Therefore, we propose to fully mechanise corrective maintenance so as to make it more significant
and palliate the delays in major operations thus allowing to maintain the track in a more efficient and
less costly way.

Levelling-lining of the track and turnouts and sleeper renewal are the operations most frequently
performed by the maintenance units.

10.8.4.1 Tamping machine

The track levelling machines used in Uzbekistan are the VPOs. These machines are mainly used for
construction work and major renewal work. The purchase of running line/turnout mixed tamping
machines type 08 is recommended.

The output of these tamping machines is about 1000 m per period of work, i.e. 300 km per year
approximately. The purchase of 5 tamping machines apt for tamping 1500 km in a year is

rccommended .

There will be one every two distances (section).

Purchase of 5 type 08 mixed tampers
8 750 000 U$

10.8.4.2 Equipment for sleeper inserting gang

Sleeper replacement operations are among the most frequent operations. There may be several
rcasons for replacing sleepers: mechanical (breakage, cracks), substitution of concrete for timber, or
nsulation faults. These operations are very difficult to perform manually, especially when replacing
the very heavy monoblock reinforced concrete sleepers.
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Investing in equipment suitable for forming roving sleeper replacement gangs would be advisable.
Such gangs would have:

* 2 sleeper replacement machines

2 sleeper-screw drivers

1 timber-cutting machine

* 1 mechanical shovel

1 small tamping machine (4th level)
¢ 1 truck (for the supplies)

* 1 van (for the gang)

Purchase of 3 sets of such equipment
4 500 000 US$

10.8.4.3 Ballast cleaner

Ballast degradation and pollution due to the presence of sand make it imperative to proceed to
crushing and cleaning operations.

Purchase of a screening machine
3 000 000 US$

10.8.4.4 Ballast regulators

Within the scope of a general reballasting of the track and of a re-levelling by heavy mechanised
tamping, the purchase of ballast regulators is essential to mmprove the ballast shape.

{ Purchase of 3 ballast regulators
3 000 000 US$

10.8.5 Improvement of material quality

10.8.5.1 Sleepers

The poor quality of the sleepers and of the whole fastening/sleeper assembly make it necessary to
modify their design and find solutions to improve the fastening system (including the adaptation of a
more modem one).

The sleeper factory should be modified.

Investment in the factory

2 000 000 USS$
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Glued insulated joints

The poor quality of the materials which constitutes glued insulated joints are the main cause for
numerous signalling incidents. It is convenient to purchase around 1100 GIJ to be installed on the
Chengeldy-Khavast-Marakand line and the Mekhnat-Djizak line.

Supply of materials

1 000 000 US$

10.9 Investments

10.9.1 Total investment

Figures are given in USD.

Track renewal 29 840 000
Earth structure works 2 000 000
Civil engineering works 2000 000

Improvement of material quality

Investment in the sleeper factory 2 000 000

Supplies for GIJ 1 000 000

Mechanization of maintenance

5 tamping machines 8750 000
3 sets for sleeper installation 4 200 000
1 ballast cleaner 3 000 000
3 ballast regulators 2 550 000
TOTAL - 55 340 000
70.9.2
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Investment per year

Figures are given Million USD.

A- Improvement of track components

Track renewal 29.84 15 14.84
Earth structure work 2.00 2.00
Civil engineering work 2.00 2.00
Improvement of concrete sleepers factory 2.00 2.00
Supply of Glued Insulated Joints 1.00 1.00

B- Mechanisation of the maintenance

Tamping machine 8.75 3.50 3.50 1.75

Equipment for a sleepers inserters gang 4.20 1.40 1.40 1.40

Ballast cleaner 3 1.00 2.00

Ballast regulators 2.55 0.85 0.85 0.85

Total 55.34 24.40 | 22.59 5.75 2.60

m This project is financed by the European Union’s Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 10
Independent States and Mongolia

Page 18/ 18






TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 11

Rolling Stock

TABLE OF CONTENTS

11. ROLLING STOCK 2
11T EXECUTIVE SUMMARY .......ooooimiuiiiiiimmicamanessses st sese oo s oo ses s ees e ees s eoeoeeseseeoseeeoee 2
TL2 INTRODUCTION. ...ttt etes sttt eoeeeeeeoeeooe 2
T1.3 LOCOMOTIVES.........ooouiomiiiiimiiciiacecesietcsmsessssssn s s s oo 4
11.3.1 OVEIVIEW ........cccooott e 4
11.3.1.1 El€Ctric LOCOMOUVES .............ooooocoeceveeenane e 4
11.3.1.2 Diesel LOCOMOUVES ................couoiiieeeereeeiooenseoeees oo 5
11.3.1.3 Shunting LOCOMOLVES ...................oiiiieererieesneeoeeeee oo S
11.3.2 RECOMMENAQLIONS ...................ccc..coevietiieeeeeeeeeeeeeeeeeeeeeeeee oo 7
11.3.2.1 E1€CHIC LOCOMOUVES ... 7
11.3.2.2 Diesel LOCOMOUIVES ................oooooieneeneesesseeee oo 7
11.3.2.3 Shunting LOCOMOUIVES ....................ccooiiriirrrieeeeiesiee oo 7
T1.4 COACHES ........oooiiiiiii e 7
114 L OVEIVIEW .......ooooioi e 7
11.4.2 RECOMMENAQIIONS ... 9
TS WAGONS ..o 9
L1531 OVEIVIW .......ooooii e 9
11.5.2 RECOMMENAQLIONS .....................coooeetreiieooeiseeeeeeeeeeese oo 10
11.6 LOCOMOTIVES DEPOTS AND WORKSHOPS-RECOMMENDATIONS...........ouviiiiitiniseos oo 10
11.6.1 TASAKENI WOPRSROP ..ot 10
11.6.2 Diesel-electric locomotives depots and WOPKSROPDS.............cciieeieneiieeeeeeeeeeeeeeee, 11
11.6.3 Electric 10cOMONVES AEPOL ...............ooc.oovvomeeeeeieoeeeoeesoe oo 11
11.7 COACHES DEPOT AND WORKSHOP RECOMMANDATIONS.......ovvvooooovooooooo 11
11.8 WAGONS DEPOTS AND WORKSHOPS-RECOMMENDATIONS.........ooooooovooooo 11
11.9 INVESTISSEMENT PLAN-SUMMARY .........ooooimvooonoeoooeeeoeeseee oo 12
11.10 COMMENTS ON THE PADECO INVESTMENT PROGRAMM......oooovovoeoooooo 12
I1.11 EFFECTS OF THE TRACK ELECTRIFICATION. ...........ovv.cooooeeereeeoeeeesosooooooooooooooooooooooooo 13
11.12 COMPARISON BETWEEN ELECTRICAL LOCOMTIVE AND DIESEL LOCOMOTIVE OPERATING COSTS............. 13
TEI3 SPARE PARTS. ..ottt 13
11.14 TECHNICAL AND FINANCIAL ANALYSIS OF THE REPLACEMENT OF THE TE10 ENGINE BY A GE
COMPONENT. ..ottt es et 13
11.14.1 Analyse of the Maintenance and Accidental Repairs ............c.ocovmmeeieiieeeeeeeeee, 14
TLI4 L1 TELO @NBINE ...ooooooo oo 14
11.14.1.2 TE10 modified with a GE ENGINe e 15
11.14.2 Analyse of the Fuel oil and Lubrication oil costs. .............oooremeooooo 16
TE14.2 T Fuel Ofl...ooo e 16
11.14.2.2 Lubrication Oil................oooovvouoeieireeeooon oo 17
11.14.3 TOWQI FURMING COSIS................ccocotvvmeteeeerreeseoees oo 19
11.14.4 Cost 0f the MOGIficalion .....................cooovmmeveoeeeooeeeeoeeeeoeeoeeooooooo 19
FL 4.5 CONCIUSION ... 20
This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and d ratic ieties in the New Chapter 11
m Independent States and Mongolia

Page 1/20






TRACECA - Central Asian Railways Restructuring FINAL REPORT
Module B: Uzbekistan CHAPTER 11

Rolling Stock

11. Rolling Stock

11.1 Executive summary

The aim of this study was to confirm and detail the investment plan for the UR for the 10 next years.

The base was the “ TRACECA Rolling Stock Maintenance- Railways “ study which indicate the
size of the rolling stock fleet and the investment plan associated.

The “ PADECO ” report indicates a different size of the fleet and accordingly huge different levels
of investments.

In conclusion, we have decided to develop our argumentation, based on the TRACECA hypothesis
and compare the two plans.

At the end of the study we have analysed the effects of tracks electrification and compared the two
modes.

For a general point of view, the UR rolling stock and depots are in good conditions.
Here is a resume of the investment plan we propose

* Buy new electric locomotives
¢ Buy new tank wagons

* Renew passengers cars

¢ Renew depots and workshops
¢ Purchase spaceports

11.2 Introduction

The Uzbekistan Railways was a part of the railway network of the former Soviet Union, and has
3655,7 km.

After the dissolution of the Soviet Union, the railway freight traffic has dropped dramatically from
77 million tonne-km in 1990 to 40 million tonne-km in 1993.

Passenger traffic seems to remain constant at 5.8 million passenger km.
Generally, the core of the maintenance facilities has sufficient capacity and is mn an acceptable

condition. However, there are needs for modernisation of some maintenance and repair tools and
maintenance of the workshop and depot buildings : cleaning, painting, heating, and others.

This project is fi d by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the deveiopment of market economies and democratic societies in the New Chapter 11
Independent States and Mongolia
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Locomotives

11.3.1 Overview

UZ has a large fleet of both electric and diesel-electric locomotives, all built in the Former Soviet
Union.

11.3.1.1

The electric locomotives are reliable in the general sense. With proper level of maintenance, these
locomotives should be able to provide many years of reliable service (35 years).

Electric Locomotives

The number of locomotives in service is 81.

The tables below describe type and description of the locomotives flect.

SERIES | TYPE | AVERAGE AXLE AXLE MAX TOTAL IN
AGE ARRANG LOAD SPEED SERVICE
VL60 E 33 COCO 23 100 28
2VL60K E 33 2BOBO 23 110 21
3VL80S E 8 3BOBO 24 110 32

The VL60 are old (more than 30 years) and have to be replaced. They use 16VL60 for passenger
traffic and 20 2VL60 for freight traffic

* 32 VL8O are available for a demand of 29. In addition, the government Impose a strategic
reserve:

e 29 for service

¢ § for maintenance

s 8 inreserve

We can estimate the actual availability of the locomotive fleet at 70% due to the lack of maintenance
(85% is a normal rate)

In conclusion, we can estimate the size of the fleet to 40 locomotives for freight trains.
11.3.1.2

This project is fi d by the E Union's Tacis Programme, which provides grant finance
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Diesel Locomotives

The number of locomotives in service is 480

The tables below describe type and description of the locomotives fleet.

SERIES | TYPE | AVERAGE AXLE AXLE MAX TOTAL IN

AGE ARRANG LOAD SPEED SERVICE
2TE116 DE 16 2COCO 21.6 100 48
2TE10P DE 21 2COCO 23 100 53
2TE10M DE 11 2COCO 23 100 176
2TE10V DE 17 2COCO 23 100 81
3TE10M DE 12 3COCO 23 100 121
2TE2 DE 8 2C0OCO 21.5 160 0.5

For the current situation, we can estimate that 153 Diesel locomotives are required

The main line diesel electric locomotives have very serious problems because they were delivered
with very unreliable engines and auxiliary mechanical equipment. These locomotives have an
unacceptable level of failures, specifically with the cooling systems and the mechanical components.
The oil leaks show also the serious maintenance problems. They can last about 30 years (18 years
for engineers) but the material costs for spare parts and components will be very high, as well fuel
consumption.

A solution to these problems is to replace the old diesel engine and auxiliary equipment by GE
components. The cost of this replacement is about 0.7 M$. One modified TE10 locomotive appears
to be operationally satisfactory in Kazakhstan.

Moreover, the conversion of the diesel engine on TE10 locomotives should add 15 years or more to
the life of the diesel. This conversion will also improve the fuel consumption.

11.3.1.3 Shunting Locomotives

No remarks on the TEM2 shunting locomotives enough robust to provide reliable service for 30
years.

For the current situation, we can estimate that 250 shunting locomotives are required according to
the Traceca report and 34 according to the UZ engineers.

The size of the existing locomotives fleet is estimate to 313 (63 in reserve, 128 in operation).

The tables below describe type and description of the locomotives fleet.

SERIES TYPE | AVERAGE AXLE AXLE MAX TOTAL IN
AGE ARRANG LOAD SPEED SERVICE
TEM2 S 22 COCO 2] 100 185
CME3 S 10 COCO 20.2 90 128
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 11
Independent States and Mongolia
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Recommendations

11.3.2.1

UZ need to buy about 10 new modern western electric locomotives for freight trains, in a short term
basis, and about 30 after 2010 (3MUS$ each).

Electric Locomotives

It will be useful to introduce new technologies.

11.3.2.2

Because of the large surplus of the existing Locomotives, no investment is necessary for the next 10
years.

Diesel Locomotives

KTZ can continue to operate with the existing fleet by cannibalising and purchasing spare parts.

11.3.2.3
KTZ can continue to operate with the existing fleet by cannibalising and purchasing spare parts.

Shunting Locomotives

114 Coaches

711.4.1 Overview

There are 1454 coaches in the whole UZ manufactured either by Deutsche Wagonbau Ammindorf in
Germany or by Russian plant in Tver.

About 200 coaches are out of order due to their age (more than 28 years old).

45% of the fleet is less than 15 years old and most is in a quite poor condition due to the lack of
spare parts.

However, the number of coaches is sufficient for the current passenger service level.

The tables below describe the type and breakdown per age of the coaches fleet.

Type of vehicle before before before before before Total
1960 1970 1980 1990 1995
Y 0 0 16 9 2 27
TSMK 1 86 133 196 60 476
TSMO 0 23 365 310 40 738
MObi 0 49 0 0 0 49
P/V 15 24 20 0 0 59
VR 0 2 8 31 4 66
Others 7 20 6 5 1 39
Total 23 225 548 581 107 1454
% 1.6 15.5 37.7 37.9 7.7

This project is financed by the European Union's Tacis Programme, which provides grant finance
{for know-how to foster the development of market economies and democratic societies in the New
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Recommendations

The minimum coach fleet is estimated at 600 to meet the current (and future) needs. Almost half of
the fleet was purchased after 1980. These coaches will be in operation at least till 2010. The life
span of the coaches is 28 years according the Soviet standards.

The rehabilitation of 400 existing coaches has to be engage (50,000 MUS$ each) for 20 MUSS$, 100
per year.

11.5 Wagons

11.5.1 Overview
There are 32,529 wagons in the whole UR and 40% of the fleet is less than 15 years old. However,
the wagon fleet is over-sized for the current freight traffic levels. There is a serious lack of spare

parts and the reserve fleet is used to provide parts to the operating fleet.

It i1s difficult to determine exactly how many of these wagons are presently in operating conditions
because of the wide spread cannibalising which has been occurring.

The tables below describe the characteristics of wagons

Type before 1969 | 1970-79 1980-89 1990-95 Total fleet
KR closed 2,169 3,527 2,856 418 8,970
PL, platform 1,652 1,412 1,344 161 4,569
PV, open 693 2,012 3,679 641 7,025
Tank wagons 1,531 1,310 1,362 281 4,484
Refrigerator wagons 167 70 1,564 104 1,905
PR, closed 1,287 828 3,012 449 5,576
Total 7,499 9,159 13,817 2,054 32,529

All wagons have two axle bogies
Specd limit of all types of wagons : 120 km/h

Average service life: 21 years.

11.5.2
This project is financed by the European Union's Tacis Programme, which provides grant finance
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Recommendations

The minimum wagon fleet is estimated at about 9,700 to meet the current (and future) traffics
compared to 32,500 available today.

Almost 50% of the fleet have less then 15 years old.

As a result, there is no need for significant investment till 2010. Even it was theoretically suitable to
start purchase in 2010, it is practically recommend to start acquisition earlier so as to break down
the investment costs over more years. It is not recommended to carry out much wagon rehabilitation

because it will not be worthwhile in most cases.

According to the UZ demand, a lack of 600 Tank wagons will appear in 2000. It is difficult to have
reliable data’s, so we can recommend to purchase 100 Tank wagons per year (25,000 US$ each)

The scraping wagons will permit to have cannibalised spare parts and decrease the maintenance
COSts.
11.6 Locomotives depots and workshops-recommendations

All locomotive depots are responsible for the operation of locomotives and the management of
drivers, first level of maintenance (running repairs) and for the movement of trains.

Some modifications will decrease the frequency of repairs, and thus labour and material costs
(wheelsets for example).

TYPE JOB PLACE
TO1-T02-TO3 INSPECTIONS Depot
TR1-TR2-TR3 RUNNING MAINTENANCE Depot or Workshop
KR1-KR2 OVERHAULS Workshop

The work force in the depots appears to be skill, well equipped and able to perform all repairs and
overhauls.

There is a shortage of spareparts and second hand or reworked parts are used for diesel-electric
locomotives.

11.6.1 Tashkent workshop

The overhaul activities should be done in Tashkent and need a refurbishment evaluated at 5 MUSS.

11.6.2
This project is financed by the European Union’s Tacis Programme, which provides grant finance
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Diesel-electric locomotives depots and workshops

The depots need to be improved.

11.6.3 Electric locomotives depot

The Uzbekistan depot needs to be renew and some adaptation to new technologies; 3 MUSS.

11.7 Coaches depot and workshop recommandations

The Tashkent depot/workshop is able to realise the running and heavy maintenance. It should be
improve to perform all repair, overhaul and rehabilitation work required for SMUSS.

A 5 MUSS of investments should be necessary, including

* anew paint shop.

* new wheelshop equipment.

¢ acquire new materials handling equipment
* renew depots and workshop

11.8 Wagons depots and workshops-recommendations

The following depots and workshops should be improved:

- Kokand for running and overhaul maintenance (Tank wagons);2 MUS$S

~ Karshi for running and overhaul maintenance; 2 MUS$

- Samarkand for running and overhaul maintenance; 1 MUS$

- Kungrad for running maintenance; 1 MUSS$

- Sirdaia for running and overhaul maintenance (Refrigerator wagons); 2 MUS$
- Boukara for 2 MUS$

Generally, the core of the maintenance facilities has sufficient capacity, but needs modernisation and
maintenance of the workshop and depot building.

A 10 MUSS of investments should be necessary, including

* new wheelshop equipment.

* acquire new materials handling equipment for depots and workshops
* renew depots and workshops

¢ introduction of new technologies

11.9
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Investissement plan-summary

Type of Investments Costs in Million USS at | Costs in Million USS at
short term long term (after 2010)
Locomotives 30 90
Diesel locomotives Depots 5
Locomotives workshop 5
Electric locomotives Depot and 3
Workshop
Coaches 20
Coaches Depot and Workshop 5
Wagons 15
Wagons Depots and Workshops 10
Total 138 90

11.10 Comments on the PaDeco investment programm

Padeco report Amount of SYSTRA comments Amount of
the the
Investment Investment
Electric locomotives: They 170 MUSS | They need to buy 30 MUSS
want to buy : . .
R -10 new electric locomotives for freight
-28 VL38O0: priority 1 . .
-19 V80: priority 2 train at a short term basis
.15 GEC clectrical -30 after 2010. 90 MUS$
locomotives
Freight wagons:
-16,900 arc required 30MUSS glt‘:ea;‘e““l‘ggr :’f w‘a‘f‘;‘r L apane 638““ 15 MUSS
-600 tank wagons should be| 21MUS$ ’ pery '
purchasc
Passenger Coaches -45% of the coaches (658) are less than 15
-25 coaches; priority 1 -33 MUSS | years. The rehabilitation of 400 is enough. | 20 MUSS$
-43 coaches; priority 3 -43 MUSS$ | (50,000 US$ each) on the next
-1.32 MUSS each coaches -The cost of a new coach is 0.8 MUS$ 10 years
Electric loco workshop N .
-reconstruction of an existing | 35 MUSS$ A rehabilitation of the Uzbekistan depot 3 MUSS
R seems enough
workshop; priority 1
Wagon workshop :
-construction of a tank| - 30 MUSS | Rehabilitation of the existing workshops| 10 MUS$
wagon  workshop near has to be engage.
Bukhara
- construction of a general | - 30 MUS$
purpose wagon workshop at
Andijan; priority 1
Passenger workshop The improvement and modification of the| 5 MUSS$
-construction of a passenger| 47 MUSS$ |Tashkent depot should be enough (wheel
workshop and painting workshop,...).
11.11
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and democratic societies in the New Chapter 11
Independent States and Mongolia

Page 12/ 20



TRACECA - Central Asian Railways Restructuring
Module B: Uzbekistan

FINAL REPORT
CHAPTER 11

Rolling Stock

Effects of the track electrification

The track electrification will confirm that
- no mvestment have to be planned concerning the Diesel locomotives.
- The procurement of the new electric locomotives should be advanced.

Moreover, the construction of a new depot for electric locomotives should be necessary in Marakand
for 7 MUSS.

Moreover, the ratio between the number of electric and diesel locomotives is about 1.5 (1.5 diesel
locomotive for 1 electric locomotive).

11.12 Comparison between electrical locomtive and diesel locomotive
operating costs

Electric locomotive Diesel locomotive

1-CONSUMPTION
Consumption per 1000 gross tonne km 12 kW 7.1 litre
Cost of a kW or a litre in Sum 4 16
Cost of a loco per 1000 gross tonne km 48 113,6
Number of gross tonne transported 2,600,000 2,600,000
Cost for one year in Sum 124,800,000 295,360,000
Difference in Sum 170,560,000
2-SPARE PARTS
Spare part cost per km in US$ 0.5 0,7

(70% of the equivalent D/E cost)
Sparc part cost per year (100,000 km) 50,000 70,000
in US$
Difference in US$ 20,000

11.13 spare parts

The amount of 15 MUSS of spare parts (Traceca and Padeco reports) seems a good approach.

11.14 Technical and Financial analysis of the replacement of the TE10
engine by a GE component.

This analysis has studied the technical and financial aspects of the modification of a fleet of about
100 loco 2TE10.

This modification consist to replace the diesel engine and auxiliary equipment by GE components
(including Diesel engine, Generator, Air Compressor, Cooling circuit, ).

This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the devel of market ec ies and democratic societies in the New
independent States and Mongolia
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We have made the following assets;
1. The replacement the equipment should add 15 years to the life of the locomotives.

2. The selected loco should be about 10 to 12 years old and electrical systems in good condition
and overdue of KR2.

3. UZ will made a KR2 during the modification and especially replace the Traction Motors,
wheels, etc.

Considering that the replacement of the engine will add about 15 years to the life span of the
locomotives, we decided to study the effects on 15 years.

The data come from the railways.

11.14.1 Analyse of the Maintenance and Accidental Repairs

During this period of 15 years, the maintenance plans, the number of Accidental repairs and the stop
times will have a significant impact.

11.14.1.1 TE10 engine

The following tables gave the total Maintenance and Accidental repairs costs for a TE10. More ever,
the theoretical availability rate is precise.

Hypothesis
Km/year 110000
Hours/year 3000

Maintenance Repairs

Maintenance Operation TO3 TR1 TR2 TR3 KR TOTAL
NO of Operaration for 15 years 270 62 11 8 3
Average stop duration /OP (h) 24,8 50,1 238 298 502

Average stop duration /OP for 15 years| 6696 3106,2| 2618 2384 1506; 16310,2
(h) _
Average stop duration /OP for 1 year (h) 446,4| 207,08 174,5] 158,9| 1004 1087.,3

Cost/ OP (§) 285 950| 20130{ 49875 66500
Total cost for 15 years ($) 76950 58900] 221430 399000 199500; 955780
Total cost for 1 year ($) 5130| 3926,7| 14762| 26600| 13300{ 63718,7
m This proj fi d by the European Union's Tacis Programme, which provides grant finance
for lmow-hwv to foster the development of market economies and democratic societies in the New Chapter 11
independent States and Mongolia
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Accidental Repairs
NO AR/1.000.000Km 95
Average stop duration /RA (h) 115
NO AR/year 10,45
AR stop duration/year (h) 1201,75
Total cost for 15 years=Maintenance cost ($) 955780
Total cost for 1 year=Maintenance cost ($) 63718,7
Total cost for Maintenance and AR for 15 years ($)| 1911560
Total cost for Maintenance and AR for 1 year ($) 127437.4
|Availability Rate (%) | 739
11.14.1.2 TE10 modified with a GE Engine
Hypothesis
Km/year 110000
Hours/year 3000
Hour cost ($) 5
Maintenance Operation 1/92 |1/year|1/2years| 1/3 1/4 KR Total
days years | years
NO of Operation for 15 29 13 6 4 2 1
years
Average stop duration /OP 1,5 1,3 48 2 0,5 30
Average stop duration /OP 43,5 16,9 28,8 8 1 30 128,2
for 15 years (h)
Average stop duration /OP 29 1.1 1,92 0,5{ 0,067 2 8,5
for 1 year (h)
Cost / OP (8) 39| 31,7 121,3 10 5 1745
olliOP(S)
Total cost/OP ($) 918 81,7 1812,9 10 65| 40164
Total cost for 15 years ($) 26622} 1062,1| 10877.4 40 130f 40164| 78895,5
Total cost for 1 year ($) 1774,8) 70,8 725,16 27 8,71 26776 5259,7
This project is financed by the European Union's Tacis Prog , which provi grant finance

Independent States and Mongolia
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Accidental Repairs

Average stop duration /AR (h) 8
NO AR/year 1
AR stop duration/year (h) 8
Material cost for 1 year ($) 800
Total cost for 1 year ($) 840
Total cost for AR for 15 years ($) 12600

Total cost for Maintenance and AR for 15 years ($)] 91495,5
Total cost for Maintenance and AR for 1 year ($) 6099,7

|Theorical Availability Rate (%) { 99, 8|

In this study, we do not take account of the duration for the transport of the locomotives to their
depots.

We have considered that the cost of the AR is equivalent to the cost of the maintenance repair.
Usually, we consider that this cost is 10% higher.

The availability rate of 74% for the TE10 given by the railways should be decreased to about 70% in
our opinion.

The Theoretical Availability Rate of 99,8% for the modified locos is too high. In fact, the remaining
cquipment of the TE10 (Traction Motors, Bogies, Brake system, etc.) responsible of 20% of the AR,
should impose a decrease of this ratio to about 90%.

In consequence, the difference of the two ratios, about 20%, should allowed KTZ to use 80 modified
locos 1n place of 100 TE10.

11.14.2 Analyse of the Fuel oil and Lubrication oil costs.
Hypothesis

Cost of 1t of Fuel oil ($) 150

Cost of 1 t of Lubrication oil ($) 500

11.14.2.1 Fuel oil

Russian Engine GE Engine
K/loco for 1 year (1) 934 533
K/100 locos for 1 year (t) 93400 53300
K/100 locos for 15 years (t) 1401000 799500
Cost for 1 year (M$) 14.01 7.995
Cost for 15 years (M$) 210.15 119.9
m This project is financed by the European Union's Tacis Programme, which provides grant finance
for know-how to foster the development of market economies and d ratic societies in the New Chapter 11
Independent States and Mongolia
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This data gave by the railways can be verified by the following calculation;

- the total Fuel consumption per year is about 4,4MT , about $60.000.
- the number of locomotives is about 500
- the cost of 1t of Fuel is about $150

The result is about 800 t per locomotive and per year.

This consumption per locomotive is astonishing, because if we made a calculation using the
following ratios (gave by KTZ and GE engineers) the results are very different.

TE10 Modified locomotives

Fuel consumption kg, 0.21 kg./hp-hr 0.16 kg /hp-hr
Average daily running time (hr) 8 8
Horse power 3,000 3,000
Consumption per day (t) 5 3,84
Number of day running 350 350
Consumption per vear t) 1750 1344
Consumption per year /100 Loco ()| 156100 134400
Cost for 1 year (M$) 26,2 20,16
Cost for 15 years (8) 393 302,4
11.14.2.2 Lubrication oil

Russian Engine | GE Engine
K/loco (t) for 1 year 10,96 5
K/100 locos (t) for 1 year 1096 400
K/100 locos for 15 years (t) 16440 6000
Cost for 1 year (M$) 0,548 0,2
Cost for 15 years 8,22 3

If we use the ratios utilised by the KTZ engineers, the results are also very different.

Russian Engine GE Engine
Ki/loco for 1 year 4% of the total | 0,5% of the total
Fuel oil Fuel oil
consumption consumption
K/loco for 1 year (t) 70 7
K/100 locos (1) for 1 year 7000 700
K/100 locos for 15 years (t) 105000 10500
Cost for 1 year (M$) 3,5 0,35
Cost for 15 years (M$) 52,5 5,25
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Total running costs

We saw before that 80 modified locos are enough in place of 100 TE10 to assume the same

operations.

In consequence, we can start the investment plan using 80 modified locos, compared to 100 TE10.

TE10 Loco Modified Loco

1 Year 15 Years 1 Year 15 Years
Maintenance and AR costs for 1 Loco ($) 127.438 1.911.560 6.099,7 91.495,5
Maintenance and AR costs for the 12,7 191,1 0,488 7,3
equivalent of 100 Locos (M$)
Fuel oil (M$) 14 210,1 8 120
Lubrication oil (M$) 0,548 8,22 0,195 2,932
TOTAL (MS$) 27,3 409,5 8,678 130,177
Economical effect (M$) -18,6 -279,3

If we use the ratios we will have the following results.

TE10 Loco Modified Loco
1 Year 15 Years 1 Year 15 Years

Maintenance and AR costs for 1 Loco ($) 127.000 1.900.000 6.099 7 91.495,5
Maintenance and AR costs for the 12,7 191,1 0,488 7.3
cquivalent of 100 Locos (M$)
Fuel oil (M$) 26,2 393 20,16 3024
Lubrication oil (M$) 3,5 52,5 0,35 5,25
TOTAL (M$) 42,5 638,2 21 315
Economical effect (MS$) -21,5 -323,2

The difference per year is -$21,5 mus in place of $18,6 mus

11.14.4 Cost of the modification

Hypothesis

Hour cost (8) 5

Cost of 1 GE Equipement ($) 650.000

Cost of 80 GE Equipements ($) 52.000.000

Transport cost of 1 GE Equip ($) 24.000

Transport cost of 80 GE Equip ($) 1.920.000

Tools (3$) 400.000

Modification duration/ 1 Motor (h) 2.000

Modification cost/ 1 Motor (h) 10.000

Modification cost/ 80 Motors (h) 800.000

Total cost ($) 5§5.124.000

m This project is financed by the European Union's Tacis Programme, which provides grant finance

for know-how to foster the development of market economies and democratic societies in the New Chapter 11
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The total modification cost will be about $MSS, compared to the $M18,6 profits per year on the
running costs.

These calculations show that if the modifications are done in one year, that the investment should be
paid in 4 years (3,65 years with the ratios).

These locos should be in operation until 2015.

11.14.5 Conclusion

A unit of a 2TE10 is constituted of 2 locomotives of 3000 hp. A new CC locomotive TERA 1 (RE
mean Russian and American) should be produce in Ludinova (Russia) for a cost of $3 mus after
1999 with a General Motor engine. This locomotive of 4000 hp should be capable to hauled 4500t
(the average train weight is about 3000t) on a gradient of 9°/00 (y=0,33 compare to 0,22 of a TE10).
The speed limit will be 115 km/h.

We will have the same advantages with this locomotive than with 2 modified locomotives, in terms
of Operating costs. Moreover, this locomotive is designed for 35 years.

The problem is that if they buy new locomotives, they should be obliged to

¢ modify Depots and Workshops

* make workers training’s on new technologies
e buy new tools

e buy new spare-parts

* ctc.

Moreover, due to the future development of the track electrification, we recommend to modify a part
of the fleet than buy new one’s.
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12.  Management Information Systems

12.1 Overview

The information system of the Uzbekistan Railways (UTY) was designed, developped and installed
in the late 1970's according to maintenance and operation rules defined in Moscow. These systems
were designed to help achieve higher technical efficiency, possibly at the expense of economic
efficiency (longer routes than needed, too many shunting operations partially offset by higher train
loads, ...).

They consist mainly of two large applications:

e ASOUP for freight,

e EXPRESS 2 for passenger business.

Close to nothing could be changed since independence.

A few offices have computers ; they are not networked, and are mainly used for work processing.

Therefore, it's important to re-think the information system according to the new needs of users, and
making the best possible use of the existing technology.

Telecommunications are based on Soviet technology.

12.2 Existing Management Information Systems (M.1.S.)

12.2.1M.1.S. structure

In the soviet time, Tashkent had the main Computer Centre of Central Asia. This Computer Centre
is manned by 300 staff members. The head of the Information Department noted that its processing
capacity was limited, which is why it does not process accounting data.

However, it does carry out a few traffic-related operations to assist Turkmenistan and Tadjikistan.
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The RCC:s are also connected to the Main Computer Centre (MCC) located in Moscow.

I I I I Chukursay
| s | e
—_———— e — e - -

Duschambe

MPS
MOSCOW
Border
_________ U P
1 |
Charjew : — Tashkent I Aktubinsk
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— | | | ] |
Ashgabat | — |
I Bukhara
|
|
|

| — B (¢e e Main link to Moscow
[ ree (2,400 bps)

1,200 bps link

[—r—f—rj Terminals

OSZhD (CIS Railways Transport Council, operating since 1992) countries are in the process of
defining a new convention regulating cross border information exchanges - format and contents. The
last - 18th - session of OSZhD meetings took place in Tallinn, Estonia on May 26th and 27th, 1997.
Signature of the agreement is expected by the 20th or 21st meeting, i.e. by the end of 1997 or the
begining of 1998.

As a result of the new convention, UTY will be able to channel data flows through Tashkent, where
they can be used for their own purposes, and relevant data forwarded to neighbouring countries.
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It will also create the possibility of choosing their own information systems, actually replacing
ASOUP and EXPRESS, or to influence more strongly the further development of the systems, or
still to adapt them to local requirements.

The present information system, designed and installed in the late 1970s, is based on IBM
compatible equipment and consists of two main independent networks:

- EXPRESS 2: a passenger information system (P.I.S.),

- ASOUP: a freight information system (F.1.S.).

The two systems use scparate, dedicated low speed analog links between computer centres and
terminals (1200 bps (bits per second)).

Follow-Up of Freight Traffic

The consignment note for each shipment is used to create a database.

Other information is also entered in this database: facts concerning loading and unloading
operations, routes (origin, destination, train make-up, etc.).

All data are provided by entities in the field (freight stations, shippers, marshalling yards).
Data are centralized at the computer center of Tashkent, which processes the data.
The results for month M are available on the 10th of month M + 1.

Data concerning international traffic are processed by a specific entity (a center set up to oversee
international payments and contracts).

The only management departments to be connected to the computer center are those responsible for
traffic (centralized train control) and statistics (to estimate daily traffic volume).

Follow-Up of Passenger Traffic

The Express 2 system collects data concerning regional and international passenger traffic. Station
terminals are hooked up to the computer center, which processes all data. Again, the results for a
given month M are available on the 10th of month M + 1.

Suburban traffic data are centralized at the regional division level and sent each month to the
computer center.

Regional Computer Centers

Their purpose is to centralize, at regional level, all accounting data needed to draw up periodic
balance sheets for the regional division itself or its Establishments.

They receive all documents filled in by the workshops and crews. Data contained in these documents
are then entered and assigned values. Virtually all of the elements needed to draw up a balance sheet
appear on this statement, which is then sent to each Establishment for verification. Any errors are
corrected by the Computer Center and a new statement issued the following month.

These computer centers are equipped with Latvian-made computers (the 1984 VKM-5100 or the
'90s SMKO00 models) with 13-megabytes hard disks, able to transfer data onto magnetic tape.
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The software and processing methods developed by rail computer staff may vary from one division
to the next, but their statements of results comply with set standards. The languages used to develop
software are Fortran 77 for data entry and preparation, and Assembler for all computing. Some
divisions still use the program that MPS developed in the 1970s. It is difficult and sometimes even
impossible to retrieve processed data (incompatible file formats).

Data are stored in the memory for no more than two months.

Comments

Data processing methods are the same as those implemented by the MPS in the ex-USSR prior to
independence. Therefore, it is very difficult to make queries and access programs to modify or
expand existing processing methods.

12.2.2
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12.2.3M.1.S. architecture
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ORU: Regional management operator
ETCHTS: Energy dispatcher
Train Model: Database on train information development in the real time regime

Wagon Model:  Database on wagon information development

Group Model:  Data base on engine-drivers group information

DTSU-E: Control Traffic Centre

DTS: Dispatcher Centre

ASDUR: Automated system of regional dispatching management
ASOUP: Automated system of operative management

ASEDV: Automated system way bill of railway development

ABD PV: Automated data base of railway and enterprise wagons
SOSVAG: Inquiry file system of wagon fleet

ASUSS: Complex system of automated work places

KSARM: Complex system of automated work places

PKI: Information concentration point

10DV: Integrated railway memorandum bill development
DISKOR: Dialog information control system of operative work

ASU SPV: Automated management system of wagon transferring between countries
ASS NVAG: Automated wagon tracking system (transferring and repair)
12.2.4 Software

Originally, MPS planned the implementation of 18 MIS modules, to be developed by Moscow. The
fivc main companies of the MPS are:

- P.K.T.B. (Technology Bureau for Construction and-Projects in Moscow)
- ACOUGT

- VNIGGUE

- TSITTRANS

- GUE VTS MPS Russie

All could not be developed, and only two (see above) could be implemented in Uzbekistan. They
have been operating since the 1970s. Local adaptations were made.
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12.2.4.1
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12.2.4.2 Passenger Information System (P.LS.) - Express 2
The EXPRESS 2 system collects data concerning regional and international passenger traffic.

EXPRESS 2 handles the sale of tickets, seat reservations, cashier operations, tracking of parcels and
mail items. This system was implemented in Uzbekistan in the 80's. Prior to this, each railway had
its own system. EXPRESS 2 is connected to the MCC in Moscow. The points of sale are equipped
with a PC connected to the RCC. Any type of ticket can be sold, one-way or return, from or to all
stations in Uzbekistan and the CIS republics. The fare structure is incorporated into the system and
updated locally.

Station terminals are hooked up to the RCC, which processes all data. Again, the results for a given
month are available on the 10th of the next month.

Suburban traffic data are centralized at the regional division level and sent each month to the
computer center.

A new version of this system EXPRESS 3 will be in operation by 2000 and will provide additional
information on passenger traffic. The system will operate on IBM 9672 computers (S/390 system).
This system will be developped by Moscow.

12.2.4.3 Freight Information System (F.L.S.) - ASOUP

ASOUP works on-line with the MCC in Moscow. It provides access to a data base containing train-
specific information such as train number, trailing load, net loads, type of lading, consignee, origin
and destination, wagon tracking, location of the shipment in each train; plus train planning data such
as traffic movement plans, wagon and locomotive utilisation and penalties for wagon idie time.

12.2.4.4 Other existing applications

The other data processing methods are also inherited from MPS in the USSR times prior to
independence. It has a built in batch processing orientation ; on line transaction processing is
practically non existing, and can not be implemented without significant changes in architecture.

No maintenance management system does exist, in spite of large amounts of money at stake.
The same applies to accounting and human resources management.

The financial department makes use of a decicated decision support system that delivers profitability
measures for the various activities of the Railways. This software, “ SysManagement ”, was
introduced as part of the Traceca Tarification project, and personnel of UTY and colleagues in the
other Traceca countries were trained to use it and to apply consistent economic principles.

12.2.5
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12.2.6 Hardware

Basically all RCCs have the same type of computer hardware and dataprocessing functions as are
found in all the independent republics of the former USSR.

The mainframes are IBM 4381, HDS LX-50 and P.C. 486.

Main frame
Tashkent RCC FIS. 2 HDS LX-50
PILS. 21BM 4381
Khavast RCC FIS. 2P.C. 486
P.ILS. None
Bukhara RCC FLS. 2P.C 486
PIS None
Chucursay RCC FI18S. 2P.C 486
PIS. None

The IBM 4381 computers were bought second-hand and installed in 1995.

The P.1.S. operates with 100 antiquated terminals (like EC 7927-01 type of IBM 3270). These were
rchabilitated since 1989 with hungary technologie.

Local Computer Conditions

Some of the offices we visited are equipped with PCs. This equipment is mainly used for word
processing and other packaged software.

12.2.7 Communications

12.2.7.1 Hardware

Communications within are based on

* twisted pair wires laid alongside the track, on most tracks,
» internal telephone network and access to KT network,

* radio transmission with locomotives,

e internal data transmission.

12.2.7.2
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12.2.7.3 Transmission systems

The transmission systems covered here are those which link various stations and other locations used
by UTY. These are all older carrier systems of Russian origin using frequency division multiplexing
(FDM). They fall into two categories, the buried copper cables and the open wire lines.

e Open wire lines

The open wire transmission carrier equipment is old. These systems have been or are being
discontinued world-wide. Most of the open wire lines are found in the bwestern region, including
most of the line from Tashkent through Aktyubinsk on to Russia. The open wire lines make up
over 50% of the total transmission link route.

The open wire carrier transmission equipment has a 3~channel and a 12-channel carrier system.
In general these systems are noisy and limited to telegraph speeds for data.

e Cable links

Buried cables make up the other half of transmission links. Cables are jacketed and armoured for
direct burial in a trench on the right of way. Cables are buried at a depth of 0.8 to 1.2 meters -
standard for cold climates. There are problems of corrosion in many places due to water ingress
which may be accelerated by chemical contaminents in certain segments.

The cable reel sizes are limited by weight to lengths of between 850 to 1,000 meters. This means
a splice at intervals of 1,000 meters at best. In addition, cables must be spliced at every signal
and electric switch need to be controlled in the CTC zones. Finally, amplifiers are necessary
every 20 km on average, adding further splice locations.

Splice points are problem points in any cable system. The most of the corrosion problems occur
at splices.

o Functional uses of transmission circuits
Transmission circuits from the two systems described above are used for the following;
- to link the various private telephone exchanges of the railways,
- for dispatcher communications to stations,
- for linking radio base stations to dispatch,
- for station-to-station telephone,
- for control of signals and electric switches (CTC),

- for data transmission.

12.2.7.4
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12.2.7.5 Data transmission

Dedicated lines are allocated to the MIS department for their data communication needs. These lines
operate at maximum 1,200 bps.

Interruptions in line transmission lasting more than one hour at a time occur about three times a
week; these disruptions are effectively more harmful. It is likely than the situation is worsening,
though no statistics are available.

UTY's MIS systems still depend on the Russian Railways' centralised MIS in Moscow. Because of
the poor quality of transmission, UTY leases lines from the telecommunications company to ensure
data communications between their computer centres and Moscow. Because the Russian Railways
are planning to install a packet data network, UTY be forced to adopt similar systems or become
autonomous.

Future developments requiring linking the UTY MIS computers into a network will be dependent on
improved quality and possibly higher transmission capabilities.

12.2.7.6 Telephone network

Old cross-bar and step-by-step exchanges of Bulgarian and Russian origin represent the bulk of
telephone exchanges. The majority of intra-railway long distance communication is handled through
operators and patch-boards.

As it is hopelessly obsolete, it provides the opportunity for major overhaul with state of the art
technology.

12.2.7.7 Radio systems

The radio system is used to communicate with trains. There is a base station at every station and all
operating locomotives are equipped with a radio in the cab. The radio system uses lines from the
transmission system to link the base stations and the control traffic centres.

Two types of radios exist: a 2 Mhz system which is used on electrified sections only and a VHF
radio system at 150-156 Mhz. All locomotives are equipped with a radio. Passenger locomotives
have both radios. Freight locomotives only have the VHF radio. Information regarding radio
cquipment was sketchy and inconsistent.

12.3 Planning for MIS requirements

12.3.1 General considerations

We may distinguish between:

¢ increasing the functional coverage
e upgrading the systems
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12.3.1.2 Existing systems (Asoup and Express)

The only significant flaw in the existing systems, besides relying on obsolete telecommunication
technology (which can be remedied separately), is their absolute dependancy on Moscow for
development, implementation and, most importantly, operation.

It must be stressed however that joint work on, and joint use of technically or operations orientated
software systems is highly desirable, as trains cross national boundaries, and there is a considerable
common culture, including the use of the Russian language.

Focus should therefore be laid on making these systems more balanced, carefully avoiding unuseful
dependancy on centralised data processing or data flows. Most data collected in Uzbekistan are
primarily of use to Uzbek railways and their customers, and UTY should feel free to get organised
their way to collect and process data for their own and the common purposes.

The standards to be provided by OSZhD will make it possible; UTY can therefore anticipate and
implement information systems that make use of the data traditionnally available only from Moscow.

12.3.1.3 Increased functional coverage
It can be argued that many management processes could be computerised at UTY.
Computerisation is however only part of the picture ; remodeling management processes, to ensure

that MIS will support company strategy and allow management to make the economically and
operationnally night decisions, is an abolute requirement.

Therefore, the focus for the remainder of this assignment will be laid on prioritizing and putting into
perspective the need for implementing computer software, hence allowing rough scheduling, sizing
and technical definition of future related investment. It should however fall short of a full fledged
computerisation master plan.

12.3.2 System design requirements

12.3.2.1 Freight Transport Management System (F.T.M.S.)

The main activity of UTY is the transportation of goods from one place to another. This includes:
e to actually move the goods: transportation function

e to price and invoice services: commercial function

* to maintain the rolling stock in proper condition: rolling stock function
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In order to improve their competitiveness, UTY should:
¢ improve the quality of service without compromising on safety issues
e reduce operating costs

At this time, only the transportation function is computerised (ASOUP system). Other processes are
implemented manually. It is recommended to computerise following applications:

12.3.2.1.1 Freight Information Application (F.1.A.) - Asoup

The existing F.1A., called ASOUP, delivers the expected services, and will keep doing so for the
next five years, according to UTY experts. Even if it was designed a long time ago, the functions
implemented cover most existing needs.

As its effectivness is highly dependent on the telecommunication systems being used, it is
appropriate to await these systems be upgraded. This would allow UTY to postpone making
decisions on this matter for another five years, at which stage the hardware used by ASOUP would
be obsolete and possibly worn out.

In the short term however, more terminals are needed for inputting data in the field, using the
existing telecommunication network.

The F.I.A. should make wagon booking possible at short notice. Detailed information on commodity,
revenues, tonnes, loads, wagon types, wagon.km, origin-destination pairs and revenue should be
collected to produce freight traffic statistics for use by marketing, tariff staff and rolling stock
maintenance.

12.3.2.1.2 Freight Marketing Management Application (FM.M.A.)
F.M.M.A. should implement all truly commercial functions:

e customers files,

e nformation to clients,

e real time computation of costs,

e pricing and invoicing,

s delivering statistics on sources of revenue.

It is important to implement it first in a single "information centre" in Tashkent, before it would be
decentralised, pending implementation of better information systems.

12.3.2.1.3 Wagon Use Application (W.U.A.)

The main trigger for maintenance jobs is the time wagons were available for work, instead of some
more relevant parameters such as tons kilometers.

It is therefore recommended to significantly improve the maintenance policy, and to build the
appropriate information system. tons.kilometers are an obvious candidate, as are the results of
various inspections and checks to be carried out and kept on file.

W.U.A. is an obvious component of the Rolling Stock Management Application.
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12.3.2.3 Passenger Management System (P.M.S.)

Passenger transportation, while obviously less critical than the transportation of freight, is of vital
importance to the country.

The existing P.M.S., EXPRESS 2, meets today's requirements. Further investment at this stage can
hardly be justified on pure economic grounds, possibly for the next five years.

Equipping further stations is however thinkable, pending improvement of telecommunication
systems.

The Russian developer of EXPRESS is due to release version 3 any time soon, which would deliver
morc detailed information on revenues, passengers, passenger km, O/D statistics; in particular
dctailed marketing information using train numbers and types of seating and also fares, which would
enable UTY to implement modern marketing practices.

Given the size of the country however, passenger trains are hardly a competitor to atrlines; as a
result drastically improved marketing management practices may be difficult to justify on pure
economic grounds as well.

12.3.2.4 Administration Management System (A.M.S.)

12.3.2.4.1 Finance and Accounting Management Application (F.AMA.)

The use of a F A M.A. in any enterprise is essential as it is a necessary condition for the financial
and economic management of all processes. It provides the necessary basis for founding most
cconomic decisions, and allows the near real time monitoring of the use of the company resources, to
be measured agains the appropriate benchmarks.

Today's management practices mostly encompass a mix of

e USSR time operating routine, well adapted to stable, high demand and forced loyalty of
suppliers, but ill adapted to reduced traffic, tough suppliers, changing customers expectations and
demand patterns, and open competition from other modes of transportation

* crisis management, allocating in a very centralised way (and therefore too unprecise) the little
resources available (cash, hard currency, material resources, manpower, ...)

The increasingly market based economy requires
* changes in culture, towards systematic economically founded decisions,

e profound reforms in administration, towards greater decentralisation and related increased
accountability of mid level managers

s structural modifications, towards the creation of well focused business and operating units

. that are only possible with new information and management systems, well adapted to the
challenges ahead, while minimising disruptions that could arise from too quick, too radical changes.

12.3.2.4.2
This project is financed by the European Union’s Tacis Programme, whlch provndes grant finance
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12.3.2.4.3  Personnel Management Application (P.M.A.)

Presently, there is no computerised tool for personnel management in UTY. Each entity manages its
proper personnel with the budget allocated by the Financial Department of Head Office. The daily
routine personnel management duties (promotions, benefits, payroll, etc.) are decentralised and
located on site and at unit level using mostly hand written forms. As a result, no reliable
consolidation is done at Head Office level. Thus, it is highly recommended that a (standard)
Personnel Management Application be implemented.

12.3.2.5 Maintenance Operation System (M.O.S.)

12.3.2.5.1 Infrastructure Management Application (IM.A.)

The increasing complexity in maintenance requirements has presented a challenge to operators. The
infrastructure requirements range from activities concerning construction, maintenance and repairs
of railway lines, construction works, signaling and automation systems. The purpose of the
Infrastructure Management Application is to provide reliable information across the organization
covering the infrastructure construction and maintenance projects, investments for railway
infrastructure, resources allocation and utilization. The proposed system will provide the following
benefits:

* maintenance management,

* infrastructure projects management,
® cost control,

* investment control,

® resources control.

12.3.2.5.2  Rolling Stock Management Application (R.S.M.A. )

The Rolling Stock Management Application should provide a complete solution, including
application software and adequate hardware. The solution should include technical documentation
management for the rolling stock.

The Application Software should provide the following modules:
- rolling stock assets management, i

- maintenance management,

- store and stock control,

- rolling stock technical documentation management.

All the modules should share a common rolling stock inventory database.

12.3.2.5.3

This project is financed by the European Union's Tacis Programme, which provides grant finance
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12.3.2.5.4  Train Circulation Management Application (T.CM.A)

The main objectives of the Train Circulation Monitoring Application are to provide timely and
reliable information across the company, concerning the train circulation services to be offered for
freight and passenger operators. The application should provide information covering circulation

requirements, circulation time tables and planning, circulation statistics, analysis and forecasts.

12.3.3 Integration requirements

Integration of applications is an extremely important requirement under UTY needs. Apart from the
general requirements of interfacing, it is essential that the applications be able to pass the relevant
data accurately and rapidly between each other and permit easy integration with future MIS
components, without requiring the duplicated efforts of input or other processing.

The application software should execute in an integrated fashion across all hardware
platforms/levels on the processors and communicate with cach other via the system network, to
accomplish the specified response time.

The solution must follow some integration principles, as:

* entry of data at the point of activity,

* well-defined procedures for dependent transactions without compromising on system
flexibility,

e timely availability of data where needed,

* interfaces / integration with the existing or new applications,

* open to integrate further application,

* open for functionality upgrade and application development.

The integration of applications should cover:

* integration between each application's modules,
* intcgration between the applications, as following:

Infrastructure Management Application - Train Circulation Monitoring

speed restrictions due to the infrastructure technical status,

- clearance gauges,

line sections closed for maintenance or repairs works,

basic data for time tables settlement (distances, line's profile, maximum speeds, etc...).

t

Train Circulation Monitoring Application - Freight Transport Management Application

~ transport requirements,
- time tables and circulation programs,
- circulation tariffs for freight trains,

Infrastructure Management Application - Fi reight Transport Management Application

- clearance gauges (for loading);
- infrastructure's tariffs for the freight transport.

This project is financed by the European Union's Tacis Programme, which provides grant finance
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Infrastructure Management Application - Rolling Stock Management Application

- clearance gauges;
- technical conditions required for rolling stock;

Rolling Stock Management Application - Freight T ransport Management Application

- freight wagons allocation (active wagon fleet),

- locomotives and crew allocation for freight trains,
~ rolling stock's tariffs for the freight transport,

- wagons and locomotives current activity.

e integration of each application with the Financial and Accounting Application:

Infrastructure Management Application

- maintenance costs,

- expenditures,

- incomes,

- materials purchasing and providers' list,
- infrastructure's fixed assets,

- infrastructure's investments data.

Rolling Stock Management Application

- maintenance costs,

- expenditures,

- incomes,

- rolling-stock assets,

- rolling stock and materials purchasing and providers' list.

Train Circulation Monitoring Application

- circulation costs,

- cxpenditures,

- incomes,

- matenals purchasing and providers' list.

I'reight Transport Management Application

- costs,

- expenditures,

~ incomes,

- materials purchasing and providers' list,
transport contracts data.
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12.3.5 System architecture

12.3.5.1 Client / Server requirements

MIS architecture should comply to open system standards thereby reducing dependence on a single
hardware supplier, protect UTY against rapid obsolescence and escalating maintenance costs, and
insure interoperability of all the system applications.

The system architecture should take advantage of client/server processing. The Application
Software, either customized or developed, shall have the following characteristics:

e Configurability
The applications should be reconfigurable so it can be adapted to meet the needs of the UTY
according to its restructuring processes.

e Platform neutrality

The application architecture must be independent of the platform(s) on which it is deployed. All
operation system, communication and database services should be implemented as abstractions. The
final objective should be to be able to deploy any component of the application on a multitude of
platforms from a single set of source code. One important objective is to locate the application
function close to the business expertise.

o Extensibility

The applications components should be extended without modification of the basic code. Where
possible, the business rules which are likely to vary between Clients should be separated from the
core business logic. In this perspective, the development staff should be able to define subclasses of
an object class to add new functionality for the application.

e Interoperability with other software applications

All the applications must provide two-way interfaces for industry-standard compound document
technology (i.e. OLE). They must be able to exploit the capabilities of products like spreadsheets,
word processors, graphic packages, multimedia presentation.

e Ease of maintenance

The architecture must ensure that the application components may be maintained by local
programmers. The architecture should divide the complexity of the applications into manageable
domains with well defined, narrow interfaces. It also should include tools that help the change
management and version control. :

o Ease of learning and use

Considering that each personnel staff member, using the applications, are assuming more diverse
responsibilities and are interacting with many different components of the UTY information system,
they do not have the time for long learning curves. In this perspective, the application software must
bc easy to learn, intuitive and must reflect the mental picture of the business objects, associations
and work activities with which users are familiar to.

The user interface must be consistent between components and be consistent with industry standards.
The user interface and the reports must be in Russian language.

This project is fi d by the Europ Union's Tacis Programme, which provides grant finance
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12.3.5.2
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12.3.5.3 System Architecture for Data Warehouse
For the management information system is required a Data Warchouse architecture with the
following components:

On Line Analytic Processing component which will be the link between the users' applications and
the data available from the data warehouse. This component will have the following functions:

- embodies the enterprise business model;

- dynamically maps between the business model and the data model which represents the
underlining data available from the data sets;

- provides customized views of the data;

- provides an Application Programming Interface (API) for users' applications and support
standard data interchange formats both to standard front-end tools (like spreadsheets) and to
GroupWare distribution tools;

- provides predictable response time;

- Incorporates query policing and scheduling capabilities to reject (or at least check) queries that
appear to have long execution times and to allow prioritizing and deferred execution of acceptable
queries.

Integrated Data Sets component, which provide the data for analysis component and is conceptually
a single database holding integrated enterprise data. It may be possible that these data sets provide
data back to the operational environment, and in this case the operational data should be held in a
physically separate database to avoid decision queries impacting operational response times.

The Integrated Data Sets shall be:

- read-only: users cannot update it, in order to preserve the simple, consistent view of corporate
data,

- responsive: must support the required query response time and must not impact the operational
performance,

- secure and manageable.

The primary data for the Data Sets comprise:

- current operational enterprise data,

- held in physically heterogeneous and disparate data sets and/or machines,
- divers represented, )

- duplicated, especially when packaged applications are used,

- change of data field use over time,

- owned by different departments,

~ historical operational enterprise data, generally between 5 and 10 years of information, for trend
analysis,
- external data.
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The data stored in the Integrated Data Sets should be:
- summarized data,

- detailed current and near-current data,

- summarized historic data.

Synthesis Process component must extract, cleanse, transform, integrate and migrate the disparate
primary data to achieve the integrated view presented by the Data Set. It must, therefore address all
the aspects of the primary data presented above. Management and automation of the synthesis
process shall be ensured through the meta data component. '

The synthesis process is the most important in the development phase, for:
- identification of sources for required data,
integration of data from different sources,

- elimination of duplicates,

- Insertion of missing data,

- mapping data onto Integrated Data Set schemes,

- management of the initial transfer to the Integrated Data Set,,

- management of updates to the Integrated Data Set,

- management of requests to reach-through to source data via the Integrated Data Set.

Meta Data component, containing "data about the data", and are:

- analysis meta data, with the business model, the data description corresponding to the views of
the business model and the mapping between the data description and the Integrated Data Set,

- synthesis meta data, with details of the source (platform, DBMS, schema), details of data items
to be extracted, mapping of items and business rules for transforming data.

12.3.6 Software requirements

12.3.6.1 Administration Management System (A.M.S.)

12.3.6.1.1 Finance and Accounting Management Application (F. A.M.A.)

There is a prevailing thinking that today's problems and vexations are primarily due to the current
economic downturn, that broke havoc with the well functioning systems and practices of the recent
past.

This is absolutely true, but does not imply that no changes are necessary in the mangement culture
and practices.

In particular, two changes are irreversible, and must be coped with:

independent States and Mongolia Chapter 12
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e the level of demand has decreased drastically, and may never get back to previous levels; as a
result, less financial resources will be made available to the railway, which will have to use less
resource intensive operating and maintenance practices,

o the railway are facing a constantly changing environment: patterns of demand, prices for supplies
and services, prices charged by competitors, government regulations, technology made available
(traction, multimodal, ... information systems).

This justifies implementing management practices that allow the organisation to cope with changes,
and implementing the related tools, including information systems.

Specific changes needed

Among other important changes needed, interviews with the management of UTY and experience
gained on the implementation of Systra's software package "SysManagement" (as part of
TRACECA "Tariff and Timetable Structure” project) evidenced serious shortcomings in the
generation and use of accounting and statistical information, and have stressed the relevance of
following orientations:

* make corporate strategy more explicit, so that individual units of UTY would understand better
how to contribute to the company's development and economic performance,

 strengthen the budgetary process, so that individual units would justify the need for resources on
economically justifiable grounds, and would after approval be reasonably free to use the
resources in the most effective way,

e 1mprove joint work and communication between departments (joint work fosters communication
and common sense of purpose),

 delegate authority and responsibility at appropriate levels, for well identified objectives, with
appropriate controls,

 check on management performance, us