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1. Reasons and explanation of the Addendum

1.1 Reasons of the Addendum

The first version of the Feasibility Study of the Package 7 - Railway lines: Tashkent-Chengeldy; Bukhara- 
Farab and Djizakh-Kokand (Uzbekistan) - has been issued on February 2003 and later submitted to all 
the involved parties.

At the end of April 2003, the Uzbekistan Railways have requested the introduction of some adjustments 
to the first version:

the line from Chengeldy to Tashkent has been removed from the Package 7 - reason of that change 
is related to the negotiation is in place at the date in order to re-discuss operation activity along that 
line: actually the line is operated by Uzbekistan Railways despite the majority of the line is in 
Kazakhstan, the new arrangement could have the section Chengeldy - Keles (border) to be operated 
by Kazakh Railways; with this premise the Uzbek Railways doesn’t want concentrate effort on a line 
which is likely to be returned to an other country;

the section Djizakh-Kavast has been removed from the Package 7 - this is because that section has 
been included in the Feasibility Study Tashkent-Bukhara to be shortly implemented.

All the amendments to the Feasibility Study derived from these two changes have been introduced in the 
present Addendum.

The revised Package 7, therefore, includes the following railways lines: Bukhara-Farab and Kavast - 
(Bekabad) - (Kanibadam) - Kokand (see Fig. 1.1) for a total length of 204 km. The Bekabad-Kanibadam 
section lies in Tajik territory and it is included in the Feasibility Study of the Package 6.

1.2 Validity of the present Addendum

The present Addendum amends the first version of the Feasibility Study of Package 7 in same specific 
parts and following the rationale expressed in the paragraph 1.1.

It has to be remarked that the present Addendum is reporting the changed paragraphs only and that for 
everything not explicitly mentioned, the first version of the Feasibility Study is still valid. Consequently the 
present Addendum has to be read in close connection with the first Report.

j
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2. Technical Analysis and Design

2.1 Introduction

Everything has been presented in the first version of the Feasibility Study about technical basic 
information and basic criteria of the system (paragraphs 3.1.1 Basic information, 3.1.2 Description of the 
present telecommunication and signalling situation of the lines, 3.1.3 Provision for eventual future needs, 
3.2.1 Basic criteria) is still valid.

In the following paragraphs, the systems and the alternatives evaluated have been revised, in accordance 
with the requests of the Uzbek Railways, as it has been explained in the first chapter of this Addendum.

2.2 Description of the systems evaluated within the study

The following systems have been evaluated within the general framework of this study:

• Alternative A:
Bukhara - Farab: STM1 (155 Mbps) + E1 (2 Mbps) - using a SDH (Synchronous Digital 
Hierarchy) based system for the primary backbone complemented by PDH (Plesyocronous 
Digital Hierarchy) based system for the secondary backbone; the alternative intends to 
implement only one cable and uses TAE for redundancy;

Khavast - Kokand: STM1 (155 Mbps) + E1 (2 Mbps) - using a SDH based system for the 
primary backbone complemented by PDH based system for the secondary backbone; the 
alternative intends to implement only one cable and uses rings external to the country for 
redundancy (see description later provided);

• Alternative B:

Bukhara - Farab: STM1 (155 Mbps) + E1 (2 Mbps) + IP Router - using a SDH based system for 
the primary backbone complemented by PDH based system for the secondary backbone and 
including IP devices for Principal Access Technology; proposed solution for redundancy is the 
very same of Alternative A;

Khavast - Kokand: STM1 (155 Mbps) + E1 (2 Mbps) + IP Router - using a SDH based system 
for the primary backbone complemented by PDH based system for the secondary backbone and 
including IP devices for Principal Access Technology; proposed solution for redundancy is the 
very same of Alternative A.

A preliminary screening of the possibilities has excluded the actuation of redundancy by a second cable,
for the following reasons:

- major cost vis-ä-vis an oversized system composed by two 32 optical fibres cables while the capacity 
of one single cable is extremely unlikely to be saturated in short-medium terms;

- the presence almost in parallel with the main corridor of TAE link;

- the possibility to have rings in the future when long distance transmission optical fibre cable based will 
be more common in the area (for instance possible rings are: Bukhara - Karshi - Talimardjan - 
Amudarinskaya - Zertchar - Farab - Bukhara using Uzbek and Turkmen networks); consequently the 
closure of the rings can be actuated directly by the railways without additional costs for renting 
channels or fibres;

C> Tacis 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.
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- an agreement between Tajik and Uzbek Railway Administrations already exists for a very long time, 
consequently the proposed solution of having long transmission optical fibre based rings shared with 
Tajikistan railway network is just restoring the very same agreement; the only variation is because of 
the need of UzbekTelecom; the ring of interest (see Fig 2.1) for Khavast - Kokand is: Kokand (UZ) 
(by Uzbektelecom cable to be shortly operating) - Tashkent (UZ) - Mekhnat (UZ) - Khavast (UZ) - 
Bekabad (UZ TJ) - Kanibadam (TJ -> UZ) - Kokand (UZ); the Uzbek railways and the Tajik 
railways have already confirmed their willingness to continue the mutual cooperation since the 
solution will generate savings in the capital costs and maintenance costs from both sides; on other 
side this solution will have the implications of the simultaneous (or nearly simultaneous) 
implementation of both Uzbek and Tajik sides of the rings.

As far as the possibility to adopt the STM4 for the Bukhara - Farab is concerned, the transmission 
capacity of this architecture is excessive vis-ä-vis the real needs. As a matter of facts, the line is a single 
track, not-electrified line, and the rail traffic is not really relevant (in 2001 there were, on the average, 4 
trains daily). Furthermore, since Farab is the “border station" with Turkmenistan, the data transmission 
will be more focused on having a suitable link with Tashkent from one side and with Ashgabad from the 
other side. This implies that STM1 is a suitable solution for this specific situation, where volumes of data 
to be moved between the two networks are not relevant and number of trains is not relevant either.

As far as the adoption of STM1 for the Khavast - Kokand line is concerned, the same solution, for both 
alternatives (without and with IP), has been adopted in Tajik side of the corridor. Consequently, in 
addition to the full compatibility, which has to be ensured in any case, the corridor will adopt the very 
same technology and structure for transmission.

2.2.1 ALTERNATIVE A

Taking into consideration the needs expressed under the basic criteria, the needs expressed in the 
introduction to this paragraph and a possible additional need in the short-medium period, the conceptual 
solution presented in the Master Plan has been adapted to the railway line under study in the way 
presented in Figure 2.2. Technical specifications for the equipment have been already prepared and will 
be provided separately in the Tender Dossier.

For both Bukhara - Farab and Khavast - Kokand, the highest backbone is ring structure using STM1 
(155 Mbps) for the transport between the Add/Drop Multiplexers (ADM1) at the higher order stations 
(Bukhara, Karakul and Khavast, Bekabad, Kokand) which are equipped also with PABX. As mentioned, 
the closure of the ring is by TAE for the Bukhara - Farab and by Uzbek-Tajik railways rings for Khavast - 
Kokand as previously explained.

Also, it should be stressed that Farab is a border station with Turkmen Railways as well as Bekabad and 
Kanibdam are border stations with Tajik Railways. Consequently, the adopted standards will simplify the 
technical arrangement necessary to operate trans-border train services in the different stations.

The secondary backbone adopts E1 (2Mbps) for transport and uses PRMs (Primary Rate Multiplexer) for 
the transmission and for interfacing with higher level.

The whole architecture requires 4 fibres + channels/fibres for the redundancy as already explained. In this 
way both the primary backbone and the secondary backbone will be protected by a ring configurations 
which will be covering also railway section in Tajikistan. The system is able to guarantee proper 
functioning as a consequence of a single failure and allows point-to-point link.

Negative aspects of it are the impossibility to allow point-to-multipoint links and to allow the use 
bandwidth on demand. Furthermore, the system doesn’t allow the automatic re-routing. Despite the 
capability of growing with a minimum of changes (adding other devices) and consequently to exceed the 
just mentioned weak points, the system maintains a low capacity for the peripheral places which makes 
the system suitable specially for low traffic lines.

y> Tads
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.
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Taking into consideration optical signals attenuation and distances between higher order stations, 
additional regenerators of optical signals have been introduced, every time the distances appear to be 
critical for the efficiency of the transmission. The suggested solution covers also copper cable 
transmission for service telephones (those in open line in correspondence to the signals for operation and 
track maintenance purposes), signals control, maintaining relations between couple of neighbouring track 
circuits, additional future needs like remote signals control, interlocking station systems, central control of 
power supply for the line contact, remote level crossing control.

All stations are also equipped with UPS and every PABX is provided with special electric power supply 
station sized on the effective needs of the system and able to be further expanded by incorporating 
modules. Storage batteries will assure the proper functionality of the PABX for at least 8 hours, in case of 
blackout of power supply. The battery will also assure the functionality of accessory devices (i.e. service 
terminals) in the case the system is not equipped with devices for memorising failure signals during 
blackout.

The system for management, supervision and maintenance of all PCM equipment of the country has to 
be implemented. This system is organised on two levels: the first level is formed by Element Manager 
(EM), the second one by Network Manager (NM). The NM consists of one only equipment that will be set 
in Tashkent. This apparatus is connected to all the EM (Bukhara and Khavast), while the EM are 
connected to PCM. By this system, the possible alarm will be recorded by both the competent EM and the
NM.

The PABX Management System is based in Bukhara and Khavast; each one consists of a Domain 
Management System that allows centralized management of all the PABX of the line by high-level user 
interfaces. All the functions are realised on the same HW and SW platform and use the same database, 
to achieve a global management system with a single access point. The principles for management and 
maintenance of PABX and related network will respect the following standards: TMN (M30), Q.903, 
CMIP, TCP/IP. The system is implemented on PC and will interface with global network management 
systems (telecom and data), in accordance with the standard SMNP (Simple Network Management 
Protocol).

The Synchronisation System allows every apparatus to receive the synchronisation signal from both 
sides. At the ends of every section and every 30-35 apparatus, a SASE (Stand Alone Synchronisation 
Equipment) has to be installed. The SASE produces a high-quality clock that is used for synchronisation 
of all the apparatus. With this system, every apparatus will use the Ck coming from one side as prime 
priority signal and the Ck from the other side as signal with second level of priority. SASE are installed in 
Bukhara, Farab and Khavast, Kokand.

2.2.2 ALTERNATIVE В

The development of Alternative В starts from the same consideration as the previous Alternative A. The 
Alternative is presented in Figure 2.3 and again technical specifications of the introduced devices are 
available and will be provided separately in the Tender Dossier. Adopted solutions are often similar and 
the following description will be outlining mainly differences.

For the Bukhara - Farab and Khavast - Kokand, in comparison with the previous Alternative A, this 
alternative adopts additional switches and router in all stations. Consequently, for those places a service 
of automatic re-routing is available. In places equipped with 2 Mbps capacity systems, the introduction of 
IP router is not justifiable.

Also, in this case, as previously discussed, the whole architecture requires 4 fibres while the ring closure 
will be such as it has been already explained for Alternative A. Also, in this case both the primary 
backbone and the secondary backbone are protected by a ring configuration; thus the system is able to 
guarantee the proper functioning in case of a single failure and allows point-to-point link. In addition, this

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.
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system allows a point-to multipoint links, the use of bandwidth on demand, and the automatic re-routing 
but on the same level only.

Negative aspects are related to a low capacity for the peripheral places.

This kind of upgrading will be making the system more palatable for possible normal users of a telecom 
systems. The potential users will be in the position to access readily the system for whatever purpose 
having already all the system facilities for easy and cheap connection at their disposal. The additional 
investment needed for the upgrading could be covered by returns from renting the channels.

Everything that has been said for Alternative A - about copper cable installing, PABX equipment, PCM 
Management System, PABX Management System and Synchronisation System - is also valid for 
Alternative B.

2.3 Technical comparison between alternatives

The main features/differences between the updated proposed alternatives are summarised in the 
following Table:

Alternative ВAlternative A

two levels - STM1 (155 Mbps) + E1 
(2Mbps) + Transport Technology IP

two levels - STM1 (155 Mbps) + E1 
(2Mbps)

Architecture

4 fibres in one cable. 4 fibres in one cableOptical fibres need
5 links at 2 Mbps 5 links at 2 MbpsLinks need for 

redundancy
Low traffic level Low traffic levelTraffic Level
Cheaper than Alternative В Cheap, more expensive than 

Alternative A
Costs

Connectivity Point-to-point link is possible but the 
system doesn't allow point-to- 
multipoint link

Point-to-point and point-to-multipoint 
links are possible

Capacity Low transmission capacity especially 
for peripheral places; for those places 
transmission capacity remains low also 
in presence of the upgrading

Low transmission capacity especially 
for peripheral places

Possible upgrading Easy upgrading by IP Router in the 
main station

The solution is the maximum upgraded 
version of Alternative A.

Re-routing Impossible Possible on the same level
Use on bandwidth on 
demand

Impossible Possible

Understanding Very Easy Easy
Installing Very Easy Easy
Maintenance Very Easy Easy

Due to the importance of the synergy with the public telecommunication sector in Uzbekistan, the 
adoption of the Alternative В is, form the strict technical point of view, is more suitable than Alternative A.

|c> Tacis 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.
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3. Economic and Financial Analysis

3.1 Costs Estimates

3.1.1 CAPITAL COSTS ESTIMATES

The capital cost has been estimated starting from the revised bill of quantities (Annex 1 details the 
number of every specific equipment to be implemented and the quantity of civil works to be performed for 
allowing the implementation of the system, for the two proposed alternatives).

In the subsequent stage, these quantities have been associated to the correspondent unit rate in order to 
produce the final estimation of the global capital costs. The unit rates reflect market prices and conditions 
prevailing at the beginning of 2003 and include also costs for installation/set up of the equipment, 
hypothesis for the discount rates used during tender stage and taxation effects.

As far as costs for installation/set up of equipment, discount rates during tender stage, taxes and duties 
on imported goods and provision for contingency are concerned, everything that has been explained in 
the first version of the Feasibility Study is still valid.

The revised costs estimates for the two telecommunication project alternatives subjected to economic 
and financial appraisal are summarised in the following tables:

CAPITAL COSTS - ALTERNATIVE A:

Description Amount (€)

Equipment 931.000
Fibre optical and copper cables (with 
junctions, cable ends and conduits)

2.429.000

Laying of fibre optical and copper cables 816.000
Civil works 10.000
Contingencies (10 %) 419.000
Total 4.605.000

CAPITAL COSTS - ALTERNATIVE B:

Description Amount (€)
Equipment 1.407.000
Fibre optical and copper cables (with 
junctions, cable ends and conduits)
Laying of fibre optical and copper cables

2.429.000

816.000
Civil works 10.000
Contingencies (10 %) 466.000
Total 5.129.000

Tacis
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.
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3.1.2 OTHER COSTS ESTIMATE

r~As already explained in the technical analysis, both proposed solutions need the closure of the ring for 
redundancy reason and this closure will be achieved:

• for Bukhara - Kokand by TAE link,

• for Khavast - Kokand by the following ring using Uzbek Telecom and Tajik Railway in conjunction 
with Uzbek Railways: Kokand (UZ) (by Uzbektelecom cable to be shortly operating) - Tashkent (UZ) 
- Mekhnat (UZ) - Khavast (UZ) - Bekabad (UZ -> TJ) - Kanibadam (TJ -> UZ) - Kokand (UZ).

The needed number of links at 2 Mbps is 5 for both lines.

Costs for TAE link have been included and a rate of 4.700 €/year for each 2 Mbps link has been adopted 
(using the 2002 official Central Asia Telecom rates for a 2 Mbps connection from 100 to 300 km).

An agreement of mutual collaboration between Tajik and Uzbek Railway Administrations is already 
existing for a very long time: the arrangement is for using the existing telecommunications facilities of 
both sides for free because of the mutual advantage. The proposed solution of sharing long transmission 
optical fibre based ring with Uzbekistan railways network is expected to be for free as well, since this 
arrangement is just re-proposing the very same, previously mentioned, situation. The Consultant has 
already discussed the matter with both Uzbek and Tajik sides and could not observe any negative 
reaction from both parties; on the contrary, both counterparts have expressed their willingness to continue 
the co-operation.

Also UzbekTelecom will have the advantage of the redundancy, consequently the use of the Kokand - 
Tashkent optical fibres cable link (to be shortly operating) for the closure of the ring above mentioned is 
expected to be for free.

3.1.3 TIMING FOR IMPLEMENTATION

For the purpose of the economic analysis of the investment, it has been estimated that the 
implementation of the whole project (about 204 km totally) will last 2 years and will start in 2004.

3.2 Economic / Financial Evaluation of the Investments

3.2.1 INTRODUCTION

The economic and financial justification of the project has been updated by way of comparison of the 
revised discounted cost and benefit streams associated with the “base case” (without project) scenario 
and the “project case" (with project) scenario.

Chapter 4.2 in the first version of the Feasibility Study, describing the economic impact of the project and 
the assessment of the economic benefits, is exactly applicable for the two lines Bukhara-Farab and 
Khavast-Kokand.

3.2.2 ECONOMIC EVALUATION

A revised calculation of the economic profitability of the projects has been performed by assessing the 
social value of the project which is summarised by the following indicators:

Cj> Tacis
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.
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• Net Present Value (NPV)

: • Benefit/Cost Ratio (BCR),

• Internal Rate of Return (IRR).

The assumptions introduced in the first version of the Feasibility Study are still valid and it is convenient to 
present them again in the following table:

Currency unit euro
2004Implementing start year

2Implementing period (years)

! Base year for prices and values 2003

Operating period (years) 25

Appraisal period (constructing period + 
operating period)

27
■"5

Discount rate 20% v

7'
It is necessary to mention that the equipment technical life is 25 years while the technical life of the cable 
is 30 years and thus more than the analysis interval. Despite this fact, the residual value of investments 
after 25 years has been considered to be negligible and consequently not included in the evaluation.

The results of the revised economic evaluation for the two project alternatives are shown in Tables 3.1 
and 3.2.

£

İ
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TABLE 3.1 - Economic evaluation of Alternative A

COSTS
(€/1000)

BENEFITS (€/1000)
Savings Revenues

Leasing
excess

capacity
(channels)

Leasing
excess

capacity (dark 
fibres)

Previously
rented

facilities

Future rented 
facilities

Maintenance 
& Operation

NPV (20%) 
(€/1000)

Year Capital cost Train delays

2004 2.302,5 2.302,5
2005 2.302,5 4.221,3
2006 23,5 326,8 309,6 204,1 3.653,9
2007 23,5 345,2 331,3 408,2 3039,8
2008 23,5 364,5 354,2 612,3 2409,2
2009 23,5 384,9 378,3 816,4 1.783,9
2010 23,5 406,3 403,8 816,4 1.247,0
2011 23,5 428,8 430,7 1.020,5 728,9
2012 23,5 452,5 459,0 1.020,5 285,1
2013 23,5 477,4 489,0 1224,6 135,0
2014 23,5 503,6 520,5 1.224,6 494,4

829,6
1.116,0

2015 23,5 531,2 553,8 1.428,7
2016 23,5 560,2 588,9 1.428,7
2017 23,5 590,7 625,9 1.632,8 1.380,2

1.605,82018 23,5 622,7
656,5

664,9 1.632,8
2019 23,5 706,0 1 836,9 1.811,9

1.988,02020 23,5 691,9 749,3 1 836,9
2 041,02021 23,5 729,2

768.4
809.6 
852,9
898.5 
946,4
996.7

794,9 2.147,6
2022 23,5 843,0 2.041,0 2.283,9
2023 23,5 893,7 2.245,1 2.406,7
2024 23,5 947,0 2.245,1 2.511,6
2025 23,5 1003,2 2.245,1 2.601,3

2.677,92026 23,5 1.062,4 2.245,1
2027 23,5 1.124,7 2.245,1 2.743,5
2028 23,5 1.049,7 1.190,3 2.245,1 2.799,6
2029 23,5 1.105,3 

1 163,8
1.259,4 2.245,1 2.847,7

2030 23,5 1.332,2 2 245,1 2 888,9

IRR = 28,5%
2.888,9NPV (20%) = 

BCR = 1,67

Tacis
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.
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TABLE 3.2 - Economic evaluation of Alternative В

COSTS
(€/1000)

BENEFITS (€/1000)
Savings Revenues

Leasing
excess

capacity
(channels)

Leasing
excess

capacity (dark 
fibres)

Previously
rented

facilities

Future rented 
facilities

Maintenance 
& Operation

NPV (20%) 
(€/1000)

Year Capital cost Train delays

2004 2.564,5 2.564.5
4.701.52005 2.564,5

2006 23,5 307,8 310,6 300,8 204,1 3.937,8
2007 23,5 325,8 332,3 300,8 408,2 3.160,3

2.393,72008 23,5 344,7 355,2 300,8 612,3
2009 23,5 364,7 379,5 300,8 816,4 1.655,1

1024,02010 23,5 385,7 405,0 300,8 816,4
2011 23,5 407,8 432,0 300,8 1.020,5 427,5
2012 23,5 431,0 460,5 300,8 1.020,5 81,7
2013 23,5 455,5 490,5 300,8 1.224,6 556,1
2014 23,5 481,3 522,1 300,8 1.224,6 960,8
2015 23,5 508,4 555,5 300,8 1.428,7 1.333.6 

1.651,4
1.941.6

2016 23,5 537,0 590,7 300,8^ 1.428,7
2017 285 567,0 627,8 300,8 1.632,8
2018 23,5 598,6 667,0 300,8 1.632,8 2.188,9
2019 23,5 631,8 708,2 300,8 1.836,9 2.413,1
2020 23,5 666,8 751,6 300,8 1.836,9 2.604,2
2021 23,5 703,6 797,4 300,8 2.041,0

2.041.0
2.245.1

2.776,3
2022 23,5 742,2

782,9
845,6 300,8 2.923,0

3.054.6
3.166.7

2023 23,5 896,4 300,8
2024 23,5 825,7 950,0 300,8 2.245.1

2245.12025 23,5 870,7 1.006,3 300,8 3.262,3
3.343,9
3413,6
3.473,2

2026 23,5 918,1 1.065,7 300,8 2.245,1
2027 23,5 967,9

1.020,2
1.128,2 300,8 2.245,1

2.245,12028 23,5 1.194,0 300,8
2029 23,5 1.075,2 1.263.3

1.336.3
300,8 2.245,1 3.524,2

2030 23,5 1.133,1 300,8 2.245,1 3.567,8

IRR =
NPV (20%) = 
BCR =

29,8%
3.567,8

1,74

This project is financed by the European Union's Tads 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.
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3.2.3 RANKING OF ALTERNATIVE SOLUTIONS

The results of the revised economic assessment of the two considered project alternatives are 
summarized in the following table, where Internal Rate of Return, Net Present Value (at a discount rate of 
20%) and Benefit/Cost Ratio for Alternative A and Alternative В are compared

Alternative A Alternative В

29.8%28.5%IRR
3,568,000 €2,889,000 €NPV (20%)

1.67 1.74BCR

The two alternatives present no substantial economic differences although Alternative В would appear to 
be slightly preferable from a strictly economic point of view. Furthermore, the Consultant believes that the 
higher technical performances of Alternative В vis-ä-vis the national needs would justify in any case the 
adoption of this solution.

Consequently and finally, the Consultant suggests to adopt Alternative B, nevertheless Alternative A 
would be able to satisfy basic criteria of functionality.

4.3.4 SENSITIVITY AND RISK ANALYSIS

Since project appraisal requires forecasting, the factors entering into the calculation of costs and benefits 
are inevitably subject to various degrees of uncertainty.

For the revised Alternative B, sensitivity and risk analyses on the inputs of the economic assessments 
have been updated to study and forecast the stability of the achieved results.

As far as the method of analysis, the input variables subjected to the analysis and their probability 
distributions, everything that has been described in the first version of the Feasibility Study is precisely 
applicable (see paragraph 4.3.5 of the Feasibility Study).

Also in this case, for the analysis a series of 100.000 simulations has been performed (random samplings 
from all the probability distributions described above).

It ha been calculated, without considering outliers, the combined probability that the economic indicators 
of the project are higher than the threshold values for the stability area; the stability are being: 20% for 
IRR, 0 for NPV(20%) and 1 for BCR.

The results of the calculations for the three indicators are the following:

• IRR is always over 20%

• NPV is always over 0

• BCR is always over 1.

!
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The following table reports the distribution of the indicators for the per cent (5%) increase, considering 
also the previously excluded outliers.

NPV(20%) 
(x 1000)

BCRPer cent IRR

0% 15,4% 0,72-1.556,27
5% 22,0% 1,13692,44

10% 22,8% 995,87 1,19
15% 23,4% 1.194,63 1,23
20% 23,8% 1.349,48 1,27L_j

25% 24,2% 1.479,23 1,29
30% 24,5% 1.592,34 1,32
35% 24,9%U 1.697,72 1,34
40% 25,1% 1.795,90 1,36
45% 25,4% 1.891,93 1,38

t.L.J 50% 25,7% 1.984,88 1,40
55% 26,0% 2.074,65 1,42
60% 26,2% 2.163,63 1,44 5i

65% 26,5% 2.254,76 1,46
70% 26,8% 2.350,56 1,48
75% 27,1% 2.447,70 1,50
80% 27,4% 2.553,01 1,53
85% 27,8% 2.674,42 1,56
90% 28,2% 2.816,21 1,59
95% 28,9% 3.020,41 1,64 J:

100% 32,1% 4.051,63 1,92

With the exemption of a very low and negligible per cent, in the first line of the table (0%), it is possible to 
notice that all the values of the indicators are over the threshold of stability; it means that the sensitivity 
analysis has shown that the result of the economic evaluation is extremely stable.

It has to be remind that conditions for the sensitivity analysis have been severe and that for the purpose 
of the evaluation additional 10% of the capital cost has been included as contingencies. This means that 
excluding the double counting (10% of contingencies and subsequently up to 20% in the probabilistic 
distribution) the solution is always over the threshold and, hence, it is stable.

i.___
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4. Preliminary Recommendations and Conclusions

4.1 Preliminary Recommendations

Everything has been recommended in the first version of the Feasibility Study about co-operation with 
neighbouring Railways, co-operation with UzbekTelecom, training, institutional and legal reforms and 
harmonization of standards is still valid (see Chapter 5.1 of the Feasibility Study).

4.2 Conclusions

Revised Feasibility Study: Bukhara - Farab and Khavast - (Bekabad - Kanibadam) - Kokand, featuring 
several alternatives, has been discussed in the Feasibility Study and in this Addendum. It has been 
stressed that the railway telecommunication services can be grouped into: (1) signalling 
telecommunications (train spacing & protection); (2) operating telecommunications (traffic command & 
control); and (3) applications telecommunications (MIS, invoicing, ticketing, etc.).

Increase in the demand for still higher volumes of information and transmission speed has lead to a new 
trend in railway logic of the replacement intervention: to replace perfectly functioning (though obsolete 
and with expected very short life-span) with the latest generation systems with lower investment and, 
above all, maintenance cost.

Between the two transmission media - copper cable and fibre optic cable - the weigh, dimension, the 
number of channels and high quality transmission characteristics are all in favour of the fibre optic.

As the railway telecommunications axiom tells us: “telecommunication doesn’t work line by line but 
as a system”. Therefore the solutions based on proprietary-based protocols should not be adhered to 
and, hence, standard protocols should be adopted, whenever possible. Another axiom concerns the 
redundancy of the system (for securing the system a two-cable should be used) and thus implies higher 
costs.

Fortunately, both these axioms can be combined together into some cost-cutting scenarios: (a) to rent 
fibres from existing Public Telecom cable; (b) interchange fibres between one railway cable and a Public 
Telecom cable (each entity thus builds one ring and saves almost a half of capital outlay); (c) rent 
channels from TAE corridor fibre-optics system; (d) use rings within the railway lines of the same country, 
and (e) use rings of surrounding railways (with fibres exchanging strategy).

Flaving all of that in mind, the Contractor has selected (using the functionality and cost criteria) two 
alternatives and displayed their major characteristics in a summary table featuring indicators, such as: (a) 
Net Present Value (NPV); (b) Benefit/Cost Ratio (BCR); and (c) Internal Rate of Return (IRR) in the 
following table:

Alternative A Alternative В

IRR 28.5% 29.8%
NPV (20%) 2,889,000 € 3,568,000 €
BCR 1.67 1.74

This project is financed by the European Union's Tads 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.
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The key input variable of the economic cost-benefit and sensitivity analyses were: (1) capital cost; (2) 
project management and operation cost; (3) traffic management (train delays); and (4) leasing excess 
telecommunication capacity.

The comparison thus clearly and unequivocally signals a strong economic feasibility of the proposed 
study and Consultant suggests to adopt Alternative B.
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Alternative A - Bill of Quantities
Item NoteQ-ty Unit

ADM 4 with installation 2 unit
ADM 1 with installation 13 unit
MUX D/I with inääläion 35 unit
Regenerators 3 unit
Router SDH-IPmain line- main station unit
Router SDH-IP main I i ne - secondary stati on unit
Router SDH-IPsecondary line- main station unit
Router SDH-IP-ATM man line- main station unit
Router SDH-I P-ATM man line- secondary station unit
Switch SDH-IPmain line- main station unit
Switch SDH-IPmain line- secondary station unit
Switch SDH-IPsecondary line- man station unit
Switch SDH-I P-ATM main line- main station unit
Switch SDH-IP-ATM man line- secondary station unit
UPS with installation unit30
PABX 300 with instälation 2 unit
PABX 400 with instäläion unit
PABX 500 with instäläion unit
PABX 800 with instäläion unit
PABX 1000 with instäläion unit1
PABX 1500 with inääläion unit
PABX 2000 with inääläion unit1
PABX 2500 with inääläion 2 unit

percentage of the equipment coäsVarious item for equipment (frames, cards, etc.) 10% percentage
Sock percentage of the equipment coäs10% percentage
PCM management syäem 1 unit
PABX management syäem 3 unit
Syncronisäion syäem 6 unit
Fiber Opticä Cable 409 km

percentage of the OF Cable coäsOthg coäs for OF cable (j unctions, cable ends, tubes, shäts, äc.) 15% percentage
Laying of the OF cable 372 km
Copper Cable 409 km

percentage of Copper Cabl e coäsOthg coäs for Copper cable (junctions cable ends, tubes, shäts, äc.) 15% pgcentage
Laying of the Coppg cable 372 km
Prepgäion of rooms, big ääions unit6
Prepgäion of rooms, medium ääions unit4
Prepgäion of rooms, smäl ääions 20 unit
Radiobridge unit


