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Abbreviation list:

AC
AGC
AGTC

AGZD
AICCF
AIM
AlOC
AlV
ARM

ARM
ATP

BIS
BOLT
BOT
BUS
BWRS
CECA
CEH
CEM
CEV
CFS
CIM
CIS
CIT
Civ
COTIF
CSC
DB AG
DC
DCU
DEG

DEM
DIN
DM
DMU
Dpt.
DR
DSA
DSS
EBRD

Alternating Current of electrical power

European Agreement on Main International Railway Lines
European Agreement on Important international Combined Transport Lines
and Related Installations

Azerbaijan State Railways

International Railway Congress Association

Agreements for the International Carriage of Goods

Azerbaijan International Operating Company (Qil production)
Agreements for the International Carriage of Passengers and Luggage
Agreement for the Communication of Traffic Restrictions for the
International Carriage of Goods by Rail

Armenian Railway

Agreement on the international carriage of perishable foodstuffs and on the
special equipment to be used for such carriage

Baku International Seaport

Build - Operate - Lease - Transfer

Build - Operate - Transfer

Transformer station of railway power supply

Baku Wagon Repair Plant

European Community for coal and steel

European Timetable Conference for Passenger Trains

European Timetable Conference for Goods Trains

European Passenger Tariffs Conference

Container Freight Station

Contracts for International Carriage of Goods by Rail
Commonwealth of Independent States

International Rail Transport Committee

Contracts for International Carriage of Passengers by Rail
Convention for the International Carriage by Rail

Caspian Shipping Company

Deutsche Bahn AG (German Railways)

Direct current of electrical power

Uniform Regulations for Rail Transport

Deutsche Investitions- und Entwicklungsgesellschaft mbH (German Society
for Investment and Development Ltd.), Cologne, Germany
Deutsche Mark (= German currency)

German Regulations of Standardisation in the Industry

Deutsche Mark (= German currency)

Diesel Motor Unit

Department

type of inspections of locomotives, wagons, coaches and EMU/DMU
European Prestressed Concrete Sleepers (type of sleepers)
Decision Support System

European Bank for Reconstruction and Development, London, UK
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EC
ECE
EDI
EDIFACT
EDP
EEC
EMU
ESCAP
EUROP
FADA
FESA
FSU
FTOS
FZ
GDP
GDR
GOST
GRID®
GRZD
HERMES
HQ
HV
ICC
ICE
IMF
IRR
ISO
JV
Kfw

KR
LIF
LOI
LOU
LV
MBC
MESA
MIS
MPS
MTT
Mv
nm
OCC
OCS
OCTI
OR
OSShD
PC

European Community

Economic Commission of the UN for Europe

Electronic Data Interchange

Electronic Data Interchange for Administration Commerce and Transport
Electronic Data Processing

European Economic Community

Electric Multiple Unit

Economic and Social Commission for Asia and the Pacific
Agreement for the Common use of Wagons

Traffic controller installations

Permanent line-side radio installations

Former Soviet Union

Freight Transport Operation System

Financial co-operation programme (in Germany)

Gross Domestic Product

former German Democratic Republic

State Organisation of Standardisation of the former Soviet Union
American management training system

Georgian Railways

German State Guarantees for Suppliers

Headquarters

High Voltage

Information and Computer Centre

Inter-City-Express(-Train)

International Monetary Found

Internal Rates of Return (of investments)

International Organisation of Standardisation

Joint Venture

Kreditanstalt fur Wiederaufbau (= German Bank for Reconstruction),
Frankfurt/Main, Germany

type of repairs of locomotives, wagons, coaches and EMU/DMU
General List of Frontier Points for Rail Transport

Letter of Interest

Letter of Understanding

Low Voltage

Motorised coaches

Mobile railway radio installations

Management Information System

Ministry of Railway Transport of the former Soviet Union
Uniform Transit Tariff of the OSShD

Medium Voltage

nautical miles

Operations Control Centre (of the railways)

Overheadline catenary system of power supply

Central Office for International Carriage by Rail (in Bern, Switzerland)
type of overhauls of wagons, coaches and EMU

Organisation for the Co-operation of Railways

Personal Computer
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PCM
PFCCS
PIEx
PIM
PIV

Pkm
POD
POL
PPW
resp.
RIC
RIC

RID
RIEX
RIP
RIV
RoRo
RSM
SBB
SCADA
SMGS
SMPS
SNCB
SNCF
SZD
TCLE
TECF
TEU
TEWRS
TEWS
TIEX
Tkm
TO
TQM
TR
uic
UN
UNCTAD
UTlI
VAT
ZUvV

rmacecn N
Personal Computer assisted Management

Processing and Freight Cost Calculation System

Common Regulations for the International Carriage of Express Parcels
Common Regulations for the International Carriage of Goods

Common Regulations for the International Carriage of Passengers and
Luggage

Passenger-kilometre

Port of Discharge

Port of Loading

Regulation for the Use of Wagons in International Rail Transport
respective

Regulations for the International Carriage of Containers by Rail
Regulations for the Reciprocal use of railway carriages and luggage vans
for International Transport

Regulations for the International Carriage of Dangerous Goods by Rail
Regulations for the International Carriage of Express Parcels by Rail
Regulations for the International Carriage of Private Wagons by Rail
Regulations for the Reciprocal use of Wagons for International Transport
Roll-on-Roll-off

General Summary of Special Regulations for the International Goods Traffic
Swiss Federal Railway

Supervisory, Control and Data Acquisition System

Conventions to International Railway Transport of Goods

Conventions to International Railway Transport of Passengers

Belgian Rail

French National Railway Society

former Soviet Railways

Trans-Caucasian-Logistic-Express

Tbilisi Electro-Locomotive Construction Factory

Twenty feet container Equivalent Unit

Tbilisi Electro-Wagon Repair Plant

Tbilisi Electro-Wagon Repair Plant

Agreements for the International Carriage of Express Parcels
Ton-kilometre

type of overhauls of locomotives, wagons, coaches and EMU/DMU
Total Quality Management

type of repairs of locomotives, wagons, coaches and EMU/DMU
International Union of Railways

United Nations

United Nations Conference on Trade and Development

International Transportation Units

Value Added Tax

System for the supervision of train running
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4.1 General

The planning of infrastructure and of particular projects must be prepared based on
cost-benefit analyses. Therefore, the most important pre-condition for any further
investment (other than in an emergency) must be to set up a central planning unit
responsible for

e restriction of rehabilitation/maintenance on core activities being carried out only
on a part of the network

e evaluation of traffic forecasts, at a later stage also of confined orders of the
commercial department for conversion into operational parameters (number of
wagons and trains)

e defining and optimising permissible speed, traction and train formation

e setting up a comprehensive operating programme including number, speed and
load of trains

e overall design of the network (including number of stations and their layout
scheme, abandoning stations/posts, number of running lines and turnouts) on
the basis of the operating programme

e defining the demand for signalling, telecommunications, motive power and rolling
stock

e providing inputs for re-deployment schemes for permanent way, signalling and
other technical fields

Where a line has an overelaborated infrastructure, this should be rationalised to
match the service on offer in order to reduce the associated costs. In each case,
reclaimed materials can be reused at other locations if their physical condition is
satisfactory.

This can be summarised as follows:
e Tracks:

Remove unwanted passing loops, sidings into goods stations (where no
longer required); rationalise terminal layouts by reducing number of platform
roads, locomotive depot access roads, turntables, etc. Where a line is double
track, determine whether the level of traffic can justify both tracks and convert
the line to single track if not. Where 'push-pull' or muitiple unit operation has
been introduced, eliminate all trackwork previously required for loco run-
round.

¢ Signalling:

Depending upon traffic levels, remove unwanted/unneeded signalling
equipment. Where a branch line is operated by a shuttle train only (i.e. only
one train is allowed on the branch at any one time), remove all signalling and
work the branch on the 'one engine in steam' principle, with a single
controlled access point at the entry to the branch.

4EDOC 8 TeEWeT / DE-Consult / gtz
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o Electrification:

Determine the costs of the electrification equipment on branch lines and
consider whether it is really justified; if not, remove it and install it in a location
where it can be justified.

e Buildings:

Where station buildings, goods sheds etc. are unoccupied, the railways
should seek to lease them to private organisations, as shops, factories,
warehouses etc. If no further use can be found, or if the building is in very
poor condition, it should be demolished. If only a small number of passengers
is using the station, simple 'bus-stop' shelters can be erected to protect
waiting passengers.

4.2 Investment plan for infrastructure
The investment plan for infrastructure was prepared for the fields

— Track and bridges,

- Signalling, telecommunication
- Power supply,

- Freight and passenger stations,
—~ Container terminals,

— Rolling stock,

~ Maintenance shops.

4.2.1 Track and bridges business strategy

Chapter 1.1 contains the detailed analysis of the technical condition of tracks and
bridges. Apart from this analysis, repair work to tracks and bridges required and
investment cost estimations are presented in detail in Annexes 4.2.1-1 to 4.2.1-9.
Therefore, only a summary will be given in the following sections.

4211 Armenian Railway (ARM)
The funds required to finance backlog work on the lines, renewal of the bridges,
equipment of the permanent-way districts and the permanent-way workshops is

documented individually in Annexes 4.2.1-2 to 4.2.1-4 .

The following table provides a summary of required investments, together with the
priorities for proceeding with the investments.

4EDOC 9 TEWET / DE-Consult / gtz
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Tab. 4.2.1-1:Overview of necessary investment for rehabilitation of the ARM
track network :

1 Yerevan - Airum line 36,156

2 Masis - Yerask line 8,356

3 Masis - ljevan line 31,384
5 bridges and tunnels 3,350

6 permanent-way districts 3,000 2,000

7 | permanent-way workshop 14,500

Track renewal of the 3rd priority should then be followed by consistent regular track
renewal of 40 km per year. On the basis of this annual renewal scope, it will take 15
years to renew ARM's entire track network. Subsequent further renewal work will be
necessary at a volume of 30 km per year. The service life of the new track structure
is estimated to be 25 years on account of the better quality of material used - this
value is standard for European railways.

In Armenia, work can be carried out on the track only in the period from March to
October every year. Longer renewal periods are not possible because of the early
start of winter. Should the track repair machinery be replaced, it is possible to work
on the basis of a maximum possible renewal scope of 50 km per year. The following
table indicates a possible schedule which refers to work being performed by ARM's
own staff and technical possibilities.

Tab. 4.2.1-2:Schedule for renewal work on the ARM track network

1 | procurement of machinery X+ 2
2 [procurement of equipment and tools X+2
3 | procurement of materials; preparation| x + 2

of the building sites

4 |track renewal priorities 1 +2 + 3 x+5
50 km/year, total renewal 240 km,
switch renewal

5 |regular track and switch renewal after X+6 Xx+7+
completion of the backlog work. ff.
6 |bridges and engineering structures, X+2 x+3 x+4

planning, tendering by the
administration, execution by
contractors

7 |training X
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It is of great importance for ARM that the necessary renewal work is carried out by
its own staff. According to the table above, 5 years will be required just to complete
all backlog work for renewal of the tracks and switches. Regular track renewal will
not start until year 6. Bridge construction will start with planning year x, with a
construction period of around 4 years.

4.21.2 Azerbaijan State Railways (AGZD)

The funds required to finance backlog work on the lines, renewal of the bridges,
equipment of the permanent-way districts and the permanent-way workshop is
documented individually in Annexes 4.2.1-5 to 4.2.1-6 . The following table provides
a summary of required investments, together with the priorities for proceeding with
the investments.

Tab. 4.2.1-3:Overview of necessary investment for rehabilitation of the AGZD
track network

1 Baku - Beyuk - Kyassik line

2 |Baladshary - Yalama line 20,080

3 Aliat - Sadarak line 110,960
4 | Osmanly - Astara line 34,560
5 bridges and tunnels 5,970 4,545
6 15 permanent-way districts 15,000 15,000 7,500
7 permanent-way workshop 10,744 10,744

8 training 500

The following schedule is suggested for proceeding with renewal work for AGZD on
the basis of an annual renewal scope of 150 km line track:

4E.DOC
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Tab. 4.2.1-4: Schedule for renewal of the AGZD track network

procurement of machinery X+ 2
procurement of equipment and tools X+ 2
3 procurement of materials; preparation| x+ 2
of the building sites
4 |track renewal priorities 1 +2 + 3 xX+6
150 km/year, total renewal 902 km,
switch renewal

Nj—

5 |regular track and switch renewal after x+7
completion of the backlog work.

6 bridges and engineering structures, X+ 2 X +3 x+4
planning, tendering and execution by
contractors

7 |training X

It is of great importance for AGZD that the necessary renewal work is carried out by
its own staff. According to the table above, 6 years will be required just to complete
all backlog work for renewal of the tracks and switches. Regular track renewal will
not start until year 7.

4.21.3 Georgian Railways (GRZD)

The funds required to finance backlog work on the lines, renewal of the bridges,
equipment of the permanent-way districts and the permanent-way workshop is
documented individually in Annexes 4.2.1-7 to 4.2.1-9. The following table provides
a summary of required investments, together with the priorities for proceeding with
the investments.

Tab. 4.2.1-5: Overview of necessary investment for rehabilitation of the GRZD
track network

1 Poti - Senaki - Tbilisi - border 152,860
to AGZD line
2 Tbilisi - Sadakhlo - line 11,339
3 Batumi - Samtredia line 10,840
4  [Veseloe - Ingiri - Senaki line 10,360
5 |bridges and tunnels 14,365
6 11 permanent-way districts 12,000 10,000
7 | permanent-way workshop 13,500 13,500
8 Ttaini
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The following schedule is suggested for proceeding with renewal work for GRZD on
the basis of an annual renewal scope of 120 km line track:

Tab. 4.2.1-6: Schedule for renewal work on the GRZD track network

1 [procurement of machinery X+ 2
2 | procurement of equipment and tools X+ 2
3 | procurement of materials; preparation| x+ 2

of the building sites

4 |track renewal priorities 1+ 2 + 3 X+6
120 kmlyear, total renewal 672 km,
switch renewal

5 |regular track and switch renewal after x+7
completion of the backlog work

6 |bridges and engineering structures, X+ 2 x +3 X+4 x+5
planning, tendering and execution by
contractor

8 |training X

It is of great importance for GRZD that the necessary renewal work is carried out by
its own staff. According to the table above, 6 years will be required just to complete
all backlog work for renewal of the tracks and switches. Regular track renewal will
not start until year 7.

4.2.1.4 Summary of the investment volume for track and bridges of the
Caucasian railways

The investment volume for track and bridges covers the costs for track renewal,

bridges and tunnels, permanent-way districts, permanent-way workshops and staff
training.

Tab. 4.2.1-7:Investment volume for track and bridges for the Caucasian
railways.

track renewal
bridges and tunnels 3.4
permanent-way districts 5.0 37.5 22.0
permanent-way workshop 14.5
training
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The total investment volume required for track and bridges for the Caucasian
railways amounts to US$ 681.4 million.

4.2.2 Signalling and telecommunication business strategy

Chapter 1.2 contains the detailed analysis of the technical condition of signalling and
telecommunication. Apart from this analysis, repair work of signalling and
telecommunication required and investment cost estimations are presented in
Annexes 4.2.2-1 to 4.2.2-15. Therefore, only a summary will be given in the
following sections.

A proposal for fitting the Baku-Tbilisi-Poti/Yerevan main line with modern
communication and computer technology as a priority ("Pilot Project
Communication") was drawn up within the framework of the project. The document is
attached as Annex 4.2.2-16.

4221 Armenian Railway (ARM)

42211 Signalling installations

The financial funds required for signalling systems are detailed in Annexes 4.2.2-1 to
4.2.2-4, quoting unit prices and single items. The survey of the investment costs of
the signalling installations in Table 4.2.2-1 contains the prices of the equipment of
stations, axle counters, gate installations, the replacement of the provisional
buildings in stations, the equipment for maintenance, the spare parts for repair
measures and engineering costs, assigning them to the priorities.

Tab. 4.2.2-1: Investment costs of ARM signalling installations
1 _[double track equipment of the stations 838.0 - -
2 |complete equipment of the stations - 775.4 -
3 |axle counters 3,000.0 4,000.0 4,000.0
4 | gate installations 1,000.0 1,500.0 5,000.0
5 |replacement of provisional buildings in - - 14,500.0
stations
6 | equipment for maintenance 700.0 700.0 423.6
7 | spare parts for repair measures 300.0 300.0 300.0
8 |engineering costs’ 730.0 940.0 3,500.0

! sum of ancillary construction costs such as planning, supervision and construction site organisation
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4.2.2.1.2

Telecommunication installations

The financial funds required for telecommunication installations are documented in
Annexes 4.2.2-5 to 4.2.2-7, quoting single items and unit prices.

Tab. 4.2.2-2:

Investment costs for ARM telecommunication installations

1 _|laying optical fibre cable 1,950 2,535 4,830
2 |[transmission equipment 660 560 300
3 | exchanges - - 1,220
4 |train radio installations - 4 500 4,332
5 250

6

4.2.2.2

4.2.2.21 Signalling installations

Azerbaijan State Railways (AGZD)

The financial funds required for signalling equipment are documented in Annex
4.2.2-8 for the most important spare parts, quoting single items and unit prices. The
survey of the investment costs for signalling installations in Table 4.2.2-3 details the
prices for the equipment of stations, the axle counter, the gate installations, the
replacement of complete stations, equipment for maintenance work, spare parts for

repair works and engineering costs, assigning them to the priorities.

Tab. 4.2.2-3:

Investment costs concerning signalling equipment of AGZD

1 | Baku - Beyuk Kyassik® main line 5,000.0 4.500.0 4,100.0
2 |other lines? 2,000.0 2,000.0 1,800.0
3 | axle-counter equipment 1,000.0 3,000.0 4,200.0
4 |barrier installations 2,000.0 6,000.0 7,000.0
5 | replacement of complete stations - 32,000.0 58,000.0
6 | equipment for maintenance work 1,500.0 1,000.0 1,000.0
/| spare parts for repair measures 1,000.0 1,000.0 1,000.0
8 |engineerin ts® 5,000.0

? light signals, switch drives, impedance bonds with secondary winding and signal cable

sum of ancillary construction costs such as planning, supervision and construction site organisation
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4.2.2.2.2 Telecommunication installations

The financial funds required for telecommunication installations are documented in
Annexes 4.2.2-9 to 4.2.2-11, quoting single items and unit prices.

Tab. 4.2.2-4: Investment costs for AGZD telecommunication installations

1 _|laying optical fibre cable 3,269.5 5,655.0 8,190.0
2 _|transmission equipment 960.0 1,700.0 260.0
3 |exchanges - 0 4138.0
4 |train radio installations - 3,900.0 5,636.0
5 |other installations 250.0 300.0 350.0

ineering costs 500.0 1,200.0 2,200.0

4.2.2.3 Georgian Railways (GRZD)
4.2.2.3.1 Signalling installations

The financial funds required for signalling equipment are documented in Annex
4.2.2-12 for the most important spare parts, quoting single items and unit prices. The
survey of the investment costs for signalling installations in Table 4.2.2-5 details the
prices for the equipment of stations, the axle-counter equipment, the barrier
installations, the replacement of complete stations, equipment for maintenance work,
spare parts for repair works and engineering costs, assigning them to the priorities.

Tab. 4.2.2-5: Investment costs for signalling equipment of the GRZD

1 | Gardabani-Tbilisi-Poti/Batumi section 8,000.0 7,000.0 6,000.0
2 |other lines* 3,200.0 3,100.0 3,000.0
3 | axle-counter equipment 3,000.0 4,000.0 4,200.0
4 | barrier installations 5,000.0 8,000.0 8,000.0
5 |replacement of the provisional stations - 24.000.0 33,000.0
6 | equipment for maintenance work 1,500.0 1,000.0 1,000.0
7 | spare parts for repair measures 1,000.0 1,000.0 1,000.0
8 |[engineeri ts®

4 light signals, switch drives, impedance bonds with secondary winding and signal cable
sum of ancillary construction costs such as planning, supervision and construction site organisation
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4.2.2.3.2 Telecommunication installations

The financial funds required for telecommunication installations are documented in
Annexes 4.2.2-13 to 4.2.2-15, quoting single items and unit prices.

Tab. 4.2.2-6: Investment costs for GRZD telecommunications installations

1 _|{laying optical fibre cable 3,133 910 7,154
2 |transmission equipment 980 240 760
3 |exchanges - - 3,700
4 [train radio installations - 4,560 3,396
5 |other installations 750 800 850
6 |engineering costs® 720 950 2,400

4.2.2.4 Summary of investment demands for signalling and
telecommunication for the Caucasian railways

Tab. 4.2.2-7: Investment demands for signalling and telecommunication for
the Caucasian railways

signalling installations 42.5 148.0 135.0 325.5
telecommunication 25.0 385 31.4 94.9
installat

For the signalling, telecommunication and information services of the Caucasian
railways, there is a total investment requirement of US$ 420.4 mill.

4.2.3 Power supply business strategy

Chapter 1.3 contains the detailed analysis of the technical condition of power supply.
Apart from this analysis, repair work to power supply required and investment cost
estimations are presented in detail in Annexes 4.2.3-1 to 4.2.3-5. Therefore, only a
summary will be given in the following sections.

S sum of ancillary construction costs such as planning, supervision and construction site organisation
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4.2.3.1 Armenian Railway (ARM)

Taking into account the information about investment costs estimation given in
Annex 4.2.3-1, the following investment costs have been planned:

Tab. 4.2.3-1:

Investment costs concerning power supply of ARM

1 | Replacement of rectifier units 75.0 75.0 -
Rehabilitation of invertor units 60.0 180.0 60.0
Replacement of corroded 50.0 75.0 25.0
supports
Replacement of contact wires 220.0 380.0 130.0

Amplification and replacement

4.2.3.2 Azerbaijan State Railways (AGZD)

A list of investment costs for equipment and materials has been prepared. Please
refer to Annex 4.2.3-2. A summary is given in the table below:

Tab. 4.2.3-2:Investment costs concerning power supply of AGZD

1 E)Ov(e;g;eadhne catenary system 1,181.8 3174.2 7.480.3
Autoblocking system 896.4 1,761.6 3,274.2
Traction power substation 6,013.2 11,835.9 24,7195
Energy section 848.2 1,185.6 2,493.8
Transport section 4,100.0 4.200.0 4,750.0
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A list of investment costs for equipment and materials has been prepared. Please
refer to Annexes 4.2.3-3 to 4.2.3-5. A summary is given in the table below.

Joint Venture(s) for the
Caucasian Railways

4.2.3.3 Georgian Railways (GRZD)

Tab. 4.2.3-3:Investment costs concerning power supply of the GRZD

First segment 6,043.9 812.5 1953
Second segment 46954 3,195.4 2,800.8
supplementary equipment 134.5 72.4 111.2

4234 Summary of investment costs for power supply of the Caucasian
railways

The investment costs for power supply include the total costs of equipment,
materials and vehicles.

Tab. 4.2.3-4:Investment costs power supply of the Caucasian railways

1st priority

2nd priority 0.8 22 9 41

3rd priority 0.2 42.7 3.1

Investment costs for power supply of the Caucasian railways amount to a total of
97.5 Mio USS$.

4.2.4 Freight and passenger stations business strategy

Chapter 1.4 contains the detailed analysis of the technical condition of the main
stations selected. Apart from this analysis, repair work to tracks and structures
required and investment cost estimations are presented in detail in Annexes 4.2.4-1
to 4.2.4-6. Therefore, only a summary will be given in the following sections.
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4241 Armenian Railway (ARM)

The following investment and repair costs are required for selected main stations of
ARM.

First priority should be given to the main line Ayrum - Gyumri - Masis - Yerevan with
the stations Ayrum, Sanain, Vanadzor, Gyumri, Masis, Karmir Blur and Yerevan.
Furthermore track relaying work on the intermediate stations Dalarik, Armavir and
Etshmiadzin should be carried out in order to increase permissible speed.

The total costs would be about 4.7 million US$.

Second priority should be given to the branch line to Turkey with the border station
Akhuryan, the section Masis - Yeraskh and the remaining measures on the main
line. The total costs amount to about 0.8 million US$.

Third priority (further requirements) involves the branch lines to Sotk and Maralik.
For the above measures about US$ 1,650,000 would be needed.

For all three stages about 10 million US$ (including planning effort and
contingencies) are needed.

The rehabilitation of the Razdan - ljevan line cannot be recommended by the
Consultant. Due to land slippage and rock slides, the section from Dilijan to ljevan
has been closed for some years. Therefore, the measures suggested by ARM for
Kakavadsor, Dilijan and lievan are not included in this investment plan.

Tab. 4.2.4-1:Investment costs for stations of ARM

station tracks 4278.6 670.3 1,508.9
2 | Facilities for freight loading and 195.0 53.8 510

unloading ' ' '
3 | Buildings, platforms and other facilities 205.5 47 9 85.3

for passe traffi ' ' '

4242 Azerbaijan State Railways (AGZD)

The following investment and repair costs are required for the selected main stations
of AGZD.

The cost estimations for track relaying work are based on the following unit cost
calculations:
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e Renewal of 1 km track US$ 240,000
e Replacement of one turnout US$ 40,000
¢ Replacement of one set of switch and crossing sleepers US$ 10,000
¢ Replacement of turnout incl. sleepers US$ 50,000
o Replacement of 1 km sleepers (1,600 sleepers) US$ 64,000
o Replacement of 1 km ballast US$ 10,850
¢ Replacement of 1 km sleepers incl. ballast US$ 74,850

In accordance with the present number of trains per section, the priorities have been
determined:

First priority is given to the transit line (Poti - Tbilisi) - Beyuk-Kyassik - Baku,
especially to the section Yevlakh - Kasi Magomed - Aliat - Baladshary. Furthermore
the facilities for passenger traffic of Baku Pass. (passenger station) are included.
The total costs would be about 13.9 million US$.

In the second phase the rehabilitation measures on the transit line should be
finished and the stations of the line to the Russian border with the border station
Yalama rehabilitated. The total costs amount to about 8.3 million US$.

Third priority (further requirements) involves the branch lines to Nakhichevan (at
present, the line is interrupted at Goradis.) and the line to Astara. For the above
measures about 9.3 million US$ would be needed. Furthermore, there is a need for
the rehabilitation of the railway stations between Goradis and Dshulfa. However, the
measures and the costs required cannot be estimated at this time.

Tab. 4.2.4-2:Investment costs for stations of AGZD

1 |station tracks 13,630.4 8,160.6 9,172.5

2 | Facilities for freight loading and 64.8 20 168
unloading ' ' '

3 |Buildings, platforms and other facilities 218.7 134.5 85.0

for passenger traffic

4.2.4.3 Georgian Railway

The following repair and investment costs are required for the selected main stations
of GRZD. In line with the priority determined for the Azerbaijani State Railways,
priority is also given to the transit line Poti / Batumi - Thbilisi - Gardabani - (Baku).
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In the first phase, the stations Batumi (without track renewing work) Poti, Samtredia,
Gori, Tbilisi Tov., Tbilisi Pass. (only station building, platforms and other facilities for
passenger traffic) and the border station Gardabani as well as the border station to
Armenia, Sadakhlo, should be rehabilitated. The total costs would be about
10.9 million US$.

In the second phase, the rehabilitation measures should be concentrated on the
stations in Tbilisi as well as track renewing work at Batumi station. The total costs
amount to about 15.1 million US$.

Third priority (further requirements) involves the remaining stations on the main line
(Zestafoni and Khashuri) and Marneuli on the line to Yerevan. For the above
measures about 3.7 million US$ would be needed. Furthermore, there might be a
need for the rehabilitation of the railway stations on the line to Russia. Due to the
Abkhasia conflict, the section between Ingiri and Gantiadi (border station to Russia)
is occupied. Therefore, the measures and the costs required cannot be estimated at
this time.

Tab. 4.2.4-3:Investment costs for stations of GRZD

1 |station tracks 10,618.7 15,000.0 3,590.0

2 |Facilities for freight loading and 300 0 235
unloading ' '

3 |Building, platforms and other facilities 267.0 84.0 490

f

4244 Summary of investment costs for freight and passenger stations
of the Caucasian railways

Taking into account rationalisation measures and adaptation of the railway network
and its facilities to the projected traffic volume needs, the required investments and
repair costs for the stations selected can be summarised as follows:
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Tab. 4.2.4-4:Investment costs concerning freight and passenger stations of the
Caucasian railways

tracks 4.7 13.9 10.9 29.5
facilities for freight loading 0.8 83 15.1 242
and unloading - ’ ' '

buildings, platforms and other 16 93 37 14.6

facilities fo

traffi

ntingencies ( o)
For rehabilitation measures concerning freight and passenger stations of the
Caucasian railways a total volume of investment costs of about 68.3 mill. US$ will
be needed.

However, it must be clearly pointed out that only the selected main stations are
included in this investment plan.

4.2.5 Container terminals business strategy

Based on available figures, the analysis of container traffic as well as the traffic
forecast presented in Chapter 3, Annexes 1.5-1 to 1.5-10 contain the volume of
container traffic/number of containers handled by the existing container terminals as
well as the analysis of their technical condition.

Section 1.5 contains conclusions and recommendations for the future network.
Taking into account the projected container traffic level, as presented in Chapter 3,
the following core network should be developed:

Armenia
e Karmir Blur (near Yerevan)

Azerbaijan
e Kishli-Baku
e Baku Sea Port
¢ Gyandsha

Georgia
o Thbilisi Tov. (Freight Station)
e Samtredia
o Poti Sea Port
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According to the project "Development of the Port of Baku - Port Master Plan", the
existing terminals Kishli-Baku and Baku Port shall by replaced by a new container
terminal at the port. This terminal will be able to handle 40' containers. Costs for the
container terminal in Baku are not included here.

Furthermore, new areas for handling 20' and 40' containers shall be set up at the
railway stations of Poti and Batumi.

The existing terminals at Gyumri, Vanadzor and Gori are not part of the future core
network. Nevertheless, the required investments and repair costs are included in
Phase 1 of the investment plan, but the final decision depends on future traffic
development.

In addition, it might be necessary to build up a new container terminal at Ararat. A
further option is the installation of a new container terminal at Dshulfa. However, the
construction of this container terminal depends on the future development (traffic
level and political situation) and is not included in this plan. The estimated costs
would be about 1.2 million US$ each.

4.2.51 Armenian Railway (ARM)
The investment costs contain measures of general overhaul of gantry cranes,
rehabilitation of lighting installation and electrical supply system, repairs to storage

area and others (see Annex 4.2.5-1).

Tab. 4.2.5-1:Investment costs for container terminals of ARM

1 | Karmir Blur 141.3 - -
2 | Gyumri 30.0 - -
3 |Vanadzor 40.0 - -

4.2.5.2 Azerbaijan State Railways (AGZD)

The investment costs contain measures of general overhaul of gantry cranes,
rehabilitation of lighting installation and electrical supply system, repairs to storage
area and others (see Annex 4.2.5-2).
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Tab. 4.2.5-2:Investment costs for container terminals of AGZD

Kishli Baku 10.0 -
400.0 - -

4253 Georgian Railways (GRZD)

The investment costs contain measures of general overhaul of gantry cranes,
rehabilitation of lighting installation and electrical supply system, repairs to storage
area and others (see Annex 4.2.5-3).

Tab. 4.2.5-3:Investment costs for container terminals of GRZD

1 | Thilisi Tov. 65.0 - -
2 | Samtredia 18.0 - -
3 |Poti 400.0 - -
4 | Gori 4.0 - -

4254 Summary of investment costs for container terminals of the
Caucasian railways

Tab. 4.2.5-4:Investment costs concerning container terminals of the Caucasian
railways

Karmir Blur 0.141 - -
Gyumri 0.030 - -
Vanadzor 0.040 -
Kishli-Baku - 0.010 -
Gyandsha - 0.440 -

Thilisi Tov. - - 0.065
Samtredia - - 0.018

Poti - - 0.400
Gori - - 0.004

For rehabilitation measures concerning container terminals of the Caucasian
railways a total volume of investment costs of about 1.1 mill. US$ will be needed.
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4.2.6 Rolling stock business strategy

4.2.6.1 ARM business strategy for the future rolling stock

The future needed rolling stock resulting from the forecasted traffic development is
explained in section 1.7.6. A subsummary for the ARM can be found in the table

below.

Tab. 4.2.6-1:  Future ARM rolling stock

line-locomotives opt 48 71 88
pess 30 45 56
wagons opt 2,559 3,080 3,620
pess 1,492 1,987 2,436
coaches opt 20 42 46
pess 9 22 25
EMU opt 8 10 11
pess 7 8 8
Locomotives

The actual inventory of ARM is a total of 91 electric locomotives (units) of which 31
of VL-8 type are older than 30 years. In order to ensure the necessary locomotive
stock development the following business strategy is recommended to the ARM
management. The proposed steps reflect the different demands for the optimistic
and for the pessimistic case of traffic development. The overview can be found in the
following table.

Tab. 4.2.6-2: Business strategy for electric locomotives

1 scrap 35 VL-8 1998-2001 35VL-8 1998-2000
2 main overhaul 12 VL-8 1998-2001 12 VL-8 1998-2001
3 regular maintain 12 VL-8 2002-2005 12 V-8 2000-2005
4 re-equip 22 VL-10 2000-2005 22 VL-10 2000-2005
5 regular maintain 44 VVL-10 2000-2005 44 VL-10 2002-2005
6 re-equip 22 VL-10 2005-2010 22 VL-10 2005-2010
7 procure 15 new 2005-2010

8 regular maintain 12 VL-8 2005-2010 12 VL-8 2005-2010
9 regular maintain 44 VL-10 2005-2010 44 VL-10 2005-2010
10 regular maintain 15 new 2005-2010
11 scrap 12 VL-8 2010-2015 12 VL-8 2010-2015
12 procure 29 new 2010-2015 12 new 2010-2015
13 regular maintain 44 VL-10 2010-2015 44 \V/L-10 2010-2015
14 regular maintain 44 new 2010-2015 12 new 2010-2015
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Diesel locomotives

The ARM inventory of diesel-locomotives includes 119 shunters. According to the
decreased volume of freight traffic the volume of diesel-shunters is estimated as
decreasing, too. For the elaboration of accurate figures the experience gained by the
changes in Germany’s rail transport was used. Thus, the result is that in the
optimistic case the demand of diesel-shunters will be 60 in 2015 whereas in the
pessimistic case 40 units will be cover the need in 2015.

Wagons

The actual inventory of ARM is a total of 5,236 wagons. A part of more than 46 % is
actually damaged and cannot be used. In order to ensure the wagon stock
development the following business strategy is recommended. The proposed steps
reflect the different levels of demand for the optimistic case and for the pessimistic
case of the traffic development. The overview is given by the following table.

Tab. 4.2.6-3: Business strategy for wagons

1 scrap 1998-2000 2,98L00 1998-2005

2 regular maintain 1998-2005 2,436 1998-2005

3 main overhaul 2005-2010

4 regular maintain 2005-2010 2,436 2005-2010

5 main overhaul 2010-2015

6 regular maintain 2010-2015 2,436 2010-2015
Coaches

The actual inventory of ARM is a total of 238 coaches. In order to ensure the coach
stock development the following business strategy is recommended. The proposed
steps reflect the two different traffic scenarios. The respective overview is given in
the following table.

Tab. 4.2.6-4: Business strategy for coaches

1 scrap 192 1998-2005 213 1998-2005
2 regular maintain 46 1998-2015 25 1998-2015
EMU

The actual inventory of ARM is a total of 11 EMU with a part of 4 actually under
operation. In order to ensure the EMU stock development the following business
strategy is recommended which was worked out for both cases of traffic
development. The overview is given by the table below.
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Tab. 4.2.6-5: Business strategy for EMU

1 scrap -2 7 1998-2000
2 regular maintain 4 1998-2000 4 1998-2000
3 procure 4 2000-2005 3 2000-2005
4 regular maintain 8 2000-2005 7 2000-2005
5 procure 2 2005-2010 1 2005-2010
6 regular maintain 10 2005-2010 8 2005-2010
7 scrap 4 2010-2015 4 2010-2015
8 procure 5 2010-2015 4 2010-2015
9 regular maintain 1 2010-2015 8 2010-2015

The total investment costs for the ARM rolling stock amount to 200,200,000 US$
(optimistic case) and 69,200,000 US$ (pessimistic case) from 1997 until 2015. The

overview of these costs can be found under Table 4.2.6-6 and Annexes 4.2.6-1a /

4.2.6-1b.

Tab. 4.2.2-6:Investment costs estimation concerning rolling stock of ARM

1 | Electric locomotive fleet 189,200.0 61,200.0
2 | Diesel locomotive fleet -
3 | Wagon stock -
4 | Coach fleet - -
5 11,000.0 8,000.0

The respective cost distribution into running costs and investments is to be found in
the overview given by the table below. Running costs here include maintenance and
scrapping costs whereas investments summarise re-equipping and procuring costs.

Tab. 4.2.6-7: Costs scheme for ARM rolling stock adapting and maintenance
in the period 1998 - 2015

optimistic traffic scenario

95,33

200,20

295,53

pessimistic traffic scenario

68,14

69,20

137,34
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4.2.6.2

AGZD business strategy for the future rolling stock

The overall future needed rolling stock resulting from the forecasted traffic
development was explained in section 1.7.6. A subsummary for the AGZD can be
found under the table below.

Tab. 4.2.6-8: Future AGZD rolling stock
line-locomotives opt 227 222 261

pess 134 145 166
wagons opt 15,068 20,873 21,234

pess 8,068 12,087 12,206
coaches opt 70 229 329

pess 38 92 117
EMU/DMU opt 42 83 94

pess 29 43 45
Locomotives

Using the experience of the experts inside the AGZD locomotive department the
future modal-split of the overall line-locomotives into electric locomotives and diesel-
line-locomotives was worked out under the precondition of no changes of the
electrified rail net. The result was that about 6/10 electric locomotives are needed
while less than 4/10 diesel-line-locomotives are to be planned. Furthermore,
following the decreased volume of freight traffic the volume of diesel-shunters was
estimated as decreasing, too. For the elaboration of accurate figures the experience
gained by the changes in Germany s rail transport was used. It was estimated for the
optimistic case that at least 157 electric locomotives, 104 diesel-line locomotives and
119 diesel-shunters are needed in 2015. The overview about the detailed figures
can be found in the table below.

Tab. 4.2.6-9:  Future split of the locomotive fleet

optimistic case
2005 227 136 91 69 160
2010 222 133 89 99 188
2015 261 157 104 119 223

#pessimistic case
2005 134 80 54 41 94
2010 145 87 58 65 123
2015 166 100 66 76 142
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The actual inventory of AGZD electric locomotives is a total of 226 (units) of which
183 of VL-8 type are older than 30 years. The actual inventory of AGZD diesels is a
total of 279 which is split into 100 line-locomotives and 179 shunters.

In order to ensure the locomotive stock development the following business strategy
is recommended to the AGZD management.

a) Electric locomotives

For electric locomotives the proposed steps concerning the business strategy were
derived from the above explained demand of electric locomotives for both the
optimistic and the pessimistic case of traffic development. The respective overview is

to be found in the following table.

Tab. 4.2.6-10: Business strategy for electric locomotives

1 scrap 90 VL-8 1998-2000 139 VL-8 1998-2000
2 maintain by main 93 VL-8 1998-2001 44 V-8 1998-2001
overhaul
3 regular maintain 93 VL-8 2000-2010 44 VL -8 2002-2010
4 re-equip 16 VL-11 2000-2005 16 VL-11 2000-2005
5 re-equip 27 VL-11 2005-2010 27 VL-11 2005-2010
6 regular maintain 43 VL-11 2000-2010 43 VL-11 2000-2010
7 procure 114 new 2010-2015 57 new 2010-2015
8 scrap 93 VL-8 after 2010 44 V-8 after 2010
9 regular maintain 157 2010-2015 100 2010-2015

b) Diesel-locomotives

For diesel-locomotives the proposed steps concerning the business strategy were
derivedfrom the above explained demand of diesel-locomotives for both the
optimistic and the pessimistic case of traffic development. The respective overview is
to be found in the following table.

Tab. 4.2.6-11: Business strategy for diesel-locomotives

1 scrap 90 1998-2000 137 1998-2000
2 regular maintain 189 2000-2005 142 1998-2015
3 procure 10 2005-2010
4 regular maintain 199 2005-2010
5 procure 24 2010-2015
6 regular maintain 223 2010-2015
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Wagons

The actual wagon inventory of AGZD is a total of 29,118 cars. More than 65% are at
present damaged and cannot be used. In order to ensure the wagon stock
development the following business strategy is recommended.

The proposed steps were derived from the above explained demand of wagons for
both the optimistic and the pessimistic case of traffic development. The problem of
the tank wagon stock should be explained here a little deeper. In the opposite to the
development of all other wagon types the tank wagon stock should grow in the
future. Therefore, the consultant used the derived results of the study ,Trans-
Caucasian Railways Pre-investment Study‘ concerning the future tank wagon
demand. The respective overview is to be found in the following table.

Tab. 4.2.6-12: Business strategy for wagons

1 scrap 10,458 1998-2005 16,912 1998-2005
2 regular maintain 18,660 1998-2000 12,206 1998-2015
3 procure 62 tanks 2000-2005
4 regular maintain 18,722 2000-2005
5 procure 1,531 tanks | 2005-2010
6 regular maintain 20,253 2005-2010
7 procure 981 tanks 2010-2015
8 regular maintain 21,234 2010-2015
Coaches

The actual inventory of AGZD is a total of 853 coaches. In order to ensure the coach
stock development the following business strategy is recommended. For coaches
the proposed steps were derived from the above explained demand of coaches for
both the optimistic and the pessimistic case of traffic development. The respective
overview is to be found in the following table.

Tab. 4.2.6-13: Business strategy for coaches

1 scrap 524 1998-2002 736 1998-2005
2 regular maintain 329 1998-2015 117 1998-2015
EMU/DMU

The actual inventory of AGZD is a total of 76 EMU with 68 actually under operation.
In order to ensure the EMU/DMU stock development the following business strategy
is recommended. For EMU/DMU the proposed steps were derived from the above
explained demand of EMU/DMU for both the optimistic and the pessimistic case of
traffic development. The respective overview is to be found in the following table.
The general need of DMU results from the domestic passenger traffic on non-
electrified lines.
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Tab. 4.2.6-14: Business strategy for EMU/DMU’

1 scrap 34/0/34 1998-2000 33/0/33 1998-2005
2 | regular maintain 42/0/42 1998-2000 43/0/43 1998-2005
3 procure 10/10/20 2000-2005

4 scrap 20/0/20 2000-2005

5 | regular maintain 42/0/42 2000-2005

6 procure 38/25/63 2005-2010 24/19/43 2005-2010
7 scrap 22/0/122 2005-2010 43/0/43 2005-2010
8 | regular maintain 83/0/83 2005-2010 43/0/43 2005-2010
9 procure 11/0/11 2010-2015 2/0/2 2010-2015
10 | regular maintain 94/0/94 2010-2015 45/0/45 2010-2015

Cost estimation

The total investment costs for the AGZD rolling stock in order to cover the needs for
the optimistic scenario of the traffic development amounts to 716,860,000 US$ from
1998 until 2015. An overview of these costs can be found under Annex 4.2.6-2a. The
costs for maintaining the rolling stock in the case of developing the traffic in
accordance with the pessimistic scenario amount to 285,900,000 US$. The overview
of these costs can be found under Annex 4.2.6-2b.

Tab. 4.2.2-15: Investment costs estimation concerning rolling stock of AGZD

1 [ Electric locomotive fleet 468,900.0 240,900.0
2 | Diesel locomotive fleet 51,000.0 -
3 | Wagon stock 102,960.0 -
4 | Coach fleet - -
5

EMU fleet

The respective cost distribution into running costs and investments is to be found in
the overview given by the table below. Running costs here include maintenance and
scrapping costs whereas investments summarise re-equipping and procuring costs.

Tab. 4.2.6-16: Costs scheme for AGZD rolling stock in the period 1998 - 2015

optimistic traffic scenario 450,46 716,86 1,167.32
pessimistic traffic scenario 244 .99 285,90 530,89

" The relation EMU to DMU for domestic traffic was estimated with 1:1.
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4.2.6.3 GRZD programme for the future rolling stock

The future needed rolling stock resulting from the forecasted traffic development was
explained in section 1.7.6. A summary for the GRZD can be found in the table below.

Tab. 4.2.6-17: Future GRZD rolling stock

line-locomotives opt 193 216 247

pess 91 111 132
wagons opt 6,397 9,018 9,601

pess 3,224 4,704 5,232
coaches opt 98 202 256

pess 44 123 139
EMU opt 36 62 79

pess 17 27 30

Electric locomotives

The actual inventory of GRZD is a total of 230.5 electric locomotives (units) of which
77 of VL-8 type are older than 30 years. In order to ensure the locomotive stock
development the following business strategy is recommended to the GRZD
management. The proposed steps were derived from the above explained demand
of electric locomotives for both the optimistic and the pessimistic case of traffic

development. The respective overview is to be found in the following table.

Tab. 4.2.6-18: Business strategy for electric locomotives

1 scrap 37 VL-8 1998-2000 85 VL-8 1998-2000
6 VL-10

2 main overhaul 48 VL-8 1998-2001

3 regular maintain 48 VL-8 2002-2005

4 re-equip 65 VL-10 2000-2005 55 VL-10 2000-2005
5 regular maintain 103 VL-10 2000-2005 97 VL-10 2000-2005
6 regular maintain 42.5 VL-11 2000-2005 42.5 VL-11 2002-2005
7 scrap 20 VL-8 2005-2010 7VL-10 2005-2010
8 re-equip 20 VL-10 2005-2010 20 VL-10 2005-2010
9 procure 43 new 2005-2010

10 regular maintain 28 VL-8 2005-2010

1 regular maintain | 145.5 VL-10/11| 2005-2010 | 132.5 VL-10/11 | 2005-2010
12 regular maintain 43 new 2005-2010

13 scrap 28 VL-8 2010-2015

14 re-equip 18 VL-10 2010-2015 22 VL-10 2010-2015
15 procure 59 new 2010-2015

16 regular maintain | 145.5 VL-10/11] 2010-2015 | 132.5 VL-10/11
17 regular maintain 102 new 2010-2015
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Diesel-locomotives

The GRZD inventory of diesel-locomotives is 159 shunters. Following the decreased
volume of freight traffic the number of diesel-shunters was estimated as decreasing
too. For the elaboration of accurate figures the experience gained by the changes in
Germany’s rail transport was used. Thus, the result is that in optimistic case the
demand of diesel-shunters will be 80 in 2015 whereas for the pessimistic case 60
units will cover the need in 2015.

Wagons

The actual inventory of GRZD is a total of 21,095 wagons. More than 78 % are
actually damaged and cannot be used. In order to ensure the wagon stock
development the proposal is to go ahead by using the following business strategy is
recommended, explained for both the optimistic and the pessimistic traffic
development cases.

Tab. 4.2.6-19: Business strategy for wagons

1 scrap 11,494 1998-2005 5,863 1998-2005
2 main overhaul 1,756 1998-2005

3 regular maintain 4,641 1998-2005 4 641 1998-2005
4 main overhaul 2,621 2005-2010 63 2005-2010
5 regular maintain 6,397 2005-2010 4,641 2005-2010
6 main overhaul 583 2010-2015 528 2010-2015
7 regular maintain 9,018 2010-2015 4,704 2010-2015

Coaches

The actual inventory of GRZD is a total of 1,085 coaches. In order to ensure the
coach stock development the following business strategy is recommended. The
proposed steps were derived for both the optimistic and the pessimistic traffic
development. The respective overview is to be found in the table below.

Tab. 4.2.6-20: Business strategy for coaches

1998-2005
1998-2015

998-2005
1998-2015

scrap 829
regular maintain 256

N~

EMU

The actual inventory of GRZD is a total of 32 EMU with 28 actually under operation.
In order to ensure the EMU stock development the following business strategy is
recommended.
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Tab. 4.2.6-21: Business strategy for EMU

1 scrap 10 1998-2000 10 1998-2000
2 regular maintain 22 1998-2000 22 1998-2000
3 procure 14 2000-2005

4 regular maintain 36 2000-2005 22 2000-2005
5 procure 26 2005-2010 5 2005-2010
6 regular maintain 62 2005-2010 27 2005-2010
7 scrap 22 2010-2015 22 2005-2010
8 procure 39 2010-2015 25 2010-2015
9 regular maintain 79 2010-2015 30 2010-2015

The total investment costs for the GRZD rolling stock in order to cover the needs for
the optimistic scenario of the traffic development amounts to 517,900.0 US$ from
1998 until 2015. An overview of these costs can be found under Annex 4.2.6-3a.

The costs for maintaining the rolling stock in the case of developing the traffic in
accordance with the pessimistic scenario amounts to 59,100.0 US$. The overview of
these costs can be found under Annex 4.2.3-3b.

Tab. 4.2.2-22: Investment costs estimation concerning rolling stock of GRZD

Electric locomotive fleet " 438,900.0 29.100.0

Diesel locomotive fleet - -
Wagon stock - -
Coach fleet -
EMU fleet

(AW [—=

The respective cost distribution into running costs and investments is to be found in
the overview given by the tabel below. Running costs here include maintenance and
scrapping costs whereas investments summarise re-equipping and procuring costs.

Tab. 4.2.6-23: Costs scheme for GRZD rolling stock adapting and maintenance
in the period 1998 - 2015

optimistic traffic scenario 285,11 517,90 803,01

pessimistic traffic scenario 161,44 59,10 220.54
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4,2.6.4 Summary of investment costs for rolling stock rehabilitation of the
Caucasian railways

Tab. 4.2.6-24: Investment costs concerning rolling stock rehabilitation of the
Caucasian railways

ectric locomotive fleet
61.2 240.9 291
Diesel locomotive fleet 51.0

Wagon stock 103.0

Coach fleet

EMU fleet

For rehabilitation measures concerning the rolling stock of the Caucasian railways
total investment costs amount to 1,435.0 mill. US$ (optimistic scenario) and
414.2 mill. US$ (pessimistic scenario).

The price of an electric locomotive is put at US$ 4 million. The prices of electric
locomotives have significantly changed during the last few years. First, there was a
strong competition among the producing companies. This process led to a
concentration of at least three big trusts in Europe. The process of concentration
allows to produce more cheaper. On the other hand, the new generation of
asynchron-machines reduces the quantity of components and allows to create more
varieties based on one technical conception. Second, the decrease in freight
transport volume on all European railway systems caused a reduction of the
locomotive market with a principle tendency of pressure on prices. Presently the
price reached a level of about 3.8 ... 4.2 million US$. For instance, the Polish State
Railways signed a contract for the purchase of 50 electric locomotives at a price of
210 million US$ in October 1997. The relatively high volume of locomotives to be
replaced by the Caucasian railways would allow to reduce the price for one
locomotive to US$ 4 million.

4.2.6.5 Alternative for locomotive procurement

In case of a general traction-system change from electrical traction to a diesel
locomotive one the costs for overhead wire system could be economised.
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This question seems to be limited more or less to the AGZD because of their
geographical and national-economic conditions and exceeds the limit of this study.

The proposal is that a technical-economic investigation concerning a general AGZD
traction-system change should be a subject of a separate study.

4.2.7 Rolling stock maintenance shops

The framework of quantities, developed in section 1.7.6, served as the basis for the
determination of the future needed maintenance capabilities. The main task in the
field of rolling stock is the maintenance of locomotives. The most important
weakness focus on the absence of capabilities for performing the heavy levels of
locomotive repair as middle, main and general overhauls. Thus, the essential
proposal of the project concerning rolling stock is to develop the Tbilisi Electro-
Locomotive Construction Factory partly to a locomotive repair shop (compare
section 6.5.2).

In order to estimate the necessary maintenance capabilities a needed procurement
programme was developed which bases on the inventory of the actual rolling stock
and its age structure. Afterwards the needed maintenance capabilities were
accounted and compared with the actual situation in repair shops and plants. In a
last step the needed changes concerning the existing capabilities were outworked.
In section 1.7.6 the future needed maintenance volumes per year were explained.
Taking into acount the differences between the needed facilities and equipment for
inspections, overhauls and main repairs the maintenance should be divided and
carried out both by local capabilities and by centralized capabilities. It is proposed to
organize the inspections and overhauls by the railway organisations themselves,
that means by the respective depots. Nevertheless, in order to carry out the main
and capital repairs (KR, KR-1, KR-2) in an economic manner, these onces should be
carried out by well equipped centralized repair plants.

4.2.71 ARM rolling stock maintenance shops
Locomotives local maintenance capabilities

Following the proposal in the preface the development of the needed TO-3, TR-1,
TR-2 and TR-3 for the locomotives is reflected in the following table.
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Tab. 4.2.7-1: Needed ARM locomotive inspections and repair places
optimistic case
2000/2005 48 284 224 16 8
2010 71 420 331 24 12
2015 88 521 411 29 15
needed h 6 14 16 32
repair places
2000/2005 3 1 2 0.13 0.13
2010 4 1 2 0.18 0.18
2015 5 2 3 0.23 0.23
essimistic case
2000/2005 30 178 140 10 5
2010 45 266 210 15 8
2015 56 331 261 19 9
needed h 6 14 16 32
repair places
2000/2005 2 1 1 0.08 0.08
2010 2 1 1 0.12 0.12
2015 3 1 2 0.15 0.15

As shown in the table above for the optimistic case the need of repair places for all
TO-3, TR-1, TR-2 and TR-3 will increase from 3 in 2000/2005/2010 to 5 in 2015.
With respect to the pessimistic case the amount of repair places will grow from 2 to 3
repair places. ARM capacities of repair places is actually limited with 6, 3 of them in
Giumri locomotive depot and 3 in Yerevan locomotive depot.

Tab. 4.2.7-2: Needed maintenance for diesel-locomotives and repair places

60 88 48 24 16

h 8 36 48 80
total h 704 1728 1152 1280
repair places 0.34 0.84 0.63

pessimistic case

40 59 32 16

h 8 36 48

total h 469 1152 768
repair places
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ARM possesses 119 shunting diesel-locomotives. The base need of 60 shunters in
order to cover the future optimistic development combined with the valid
maintenance scheme for diesels results to an overall need of 2 repair places. An
overview can be found in the table above.

Coming to the summary the complete need of working places is 5+2 that already can
covered by ARM Giumri and Yerevan locomotive depots.

However, there is an urgent need for upgrading the locomotive depots which is
explained in details in Annex 4.2.7-1.

Wagons local maintenance capabilities

The development of the needed inspections for the wagons TR-2 and DR is reflected
in the following table. The follow-up of the backlog for DR in the period 2000 - 2005
is already included.

Tab. 4.2.7-3: Needed ARM wagon inspections and repair places

optimistic case

needed wagons 2,559 3,080 3,620
TR-2 2,303 2,772 3,258
needed h 8 8 8
DR 640 154 181
needed h 24 24 24

pessimistic case

needed wagons 1,492 1,987 2,436
TR-2 1,343 1,788 2,192
needed h 8 8

As shown above for the optimistic case 16 repair places are needed in 2000/2005,
13 repair places in 2010 and 15 places in 2015 as an overall for DR and TR.

This amount of places is actual not available because ARM only has a total of 13
(5+8) places in the Giumri and Yerevan wagon depots. As the actual and future need
is not covered by the existing wagon repair places an urgent problem exists for re-
constructing one of the wagon depots in order to create the additionally needed 3
repair places. Considering the allocation in railway s network a suitable place should
be the Giumri wagon depot.

Furthermore, there is an urgent need for upgrading the other wagon depots as
explained in details under Annex 4.2.7-1.
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Coaches local maintenance capabilities
The development of the needed TR-2 and DR for coaches is reflected in the
following table.

Tab. 4.2.7-4: Needed ARM coach inspections and repair places

optimistic case

needed coaches 42 46

TR-2 126 138

ded h

DR 17 35 38

needed h 40 40 40

|pessimistic case

needed coaches 9 22 25
TR-2 27 66 75
needed h 8 8 8

D 8 18 21

needed h 40 40 40

As shown above for the optimistic case there are needed 1 repair-place for TR-2 and
1 repair-place for DR in order to maintain the prospected amount of coaches.

This amount of places is available in ARM Yerevan coach depot. It has a total of 10
(5+5) places of which only 2 places are used for coach maintenance.

Nevertheless there is an urgent need for upgrading the coach depot as explained in
details under Annex 4.2.7-1.
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EMU local maintenance capabilities
The development of the needed TO-3, TR-1, TR-2 and TR-3 for the EMU is reflected
in the following table.

Tab. 4.2.7-5: Needed ARM EMU inspections and repair places

optimistic case

needed EMU 8 10 11
TO-3 320 400 440
repair places 0.6 0.8 0.9
TR-1 40 50 55
repair places 0.18 0.22 0.24
TR-2 4 5 5.5
repair places 0.03 0.04 0.04
TR-3 2 2.5 2.75
repair places 0.05 0.07 0.08

pessimistic case

needed EMU 7
TO-3 280
repair places 0.5
TR-1 35
repair places 0.15
TR-2 3.5
repair places 0.02
TR-3 1.75
repair places 0.05

As shown above for the optimistic case there are needed 1 repair-place for TO-3 /
TR-1 and 1 repair-place for TR-2 / TR-3 in order to maintain the prospected amounts
of EMU. This amount of places is available in ARM Yerevan locomotive depot as it
has a total of 3 places for complete EMU sets on 3 lines. Furthermore, there is an
urgent need for upgrading the locomotive depots as explained in details under
Annex 4.2.7-1.

The total costs for upgrading the ARM rolling stock shops amount to 1,723,000 USS$.
An overview of these costs can be found under Annex 4.2.7-1.
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Tab. 4.2.7-6: Cost estimation for upgrading the ARM shops for rolling stock

—_

Locomotive depots

Wagon depots

wiN

Coach depots

4.2.7.2 AGZD rolling stock maintenance shops

Locomotives local maintenance capabilities

Following the proposals given before the development of the needed inspections for
the locomotives TO-3, TR-1, TR-2 and TR-3 is reflected in the following table. Here
the diesel-locomotives are included.

Tab. 4.2.7-7: Needed AGZD locomotive inspections and repair places

optimistic case
2000/2005 296 1,751 1,381 99 49
2010 321 1,899 1,498 107 54
2015 380 2,248 1,773 127 63
needed h 6 14 18 42
repair places
2000/2005 12 3 6 1 1
2010 12 4 7
2015 14 4 8 1 1
pessimistic case
2000/2005 175 1,035 817 58 29
2010 210 1,243 980 70 35
2015 242 1,432 1,129 81 40
needed h 6 14 18 42
repair places
2000/2005 8 2 4 1 1
2010 8 2 4 0
2015 9 3 5 0 1

As found for the optimistic case the need of repair places in the locomotive repair
shops of AGZD will increase from 12 in 2000/2005 to 14 in 2015. The respective
pessimistic scenario shows a need of 9 replair-places. In Annexes 1.6-9 to 1.6-13 it
is explained that 33 locomotive repair places are existing on AGZD.
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However, there is an urgent need for upgrading the locomotive depots which is
explained in details in Annex 4.2.7-2.

Wagons local maintenance capabilities

The development of the needed inspections for the wagons TR-2 and DR is reflected
in the following table. This estimation considers the backlog of DR arised during the
last 5 years to follow up in the period 2000/2005.

Tab. 4.2.7-8: Needed AGZD wagon inspections and repair places

optimistic case

needed wagons 15,068 20,873 21,234

TR-2 13,185 18,264 18,580

essimistic case

needed wagons 8,068 12,087 12,206
TR-2 7,060 10,576 10,680
needed h 8 6 6

DR 3,362 1,007 1,017

needed h 24 16 16

As shown above for the optimistic case 74 repair places are needed for DR in
200072005, 14 repair places in 2010 and 14 places in 2015. This amount of places is
actual not available because AGZD only has a total of 47 places in the wagon
depots Baladshary, Kasi-Magomed, Gyandsha, Aliat and Shirvan. Since not even
the actual demand is covered by the existing wagon repair places an urgent problem
exists for re-constructing one of the wagon depots in order to create the additionally
needed 27 repair places. For the case of pessimistic traffic development the need
will reach 38 repair places in 2000.

Concerning the allocation in railway’s netwerk the wagon depot Aliat should be a
suitable place. Furthermore, there is an urgent need for upgrading the other wagon
depots which is explained in details under Annex 4.2.7-2.
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Coaches local maintenance capabilities
The development of the needed inspections for the coaches TR-2 and DR is
reflected in the following table.

Tab. 4.2.7-9: Needed AGZD coach inspections and repair places

optimistic case

needed coaches 70 229 329
TR-2 210 687 987
needed h 8 8 8

essimistic case

needed coaches 38 92 117

TR-2 114 276 351

ded h

DR 32 77

needed h 40 40

As shown above for the optimistic case 5 repair places for DR and 4 repair places for
TR-2 are needed in the future. The actual needed amount of 2 places is already
available because AGZD has a total of 3 places in the coach depot Baku. As the
future demand is not covered by the existing coach repair places the re-constructing
of the coach depot Baku is necessary in order to create the needed adding volume
of 2 repair places. Concerning the allocation a suitable place for extension should be
the assembler hall of the Baku coach depot by changing the use of the 3rd track.
With the respect to the pessimistic case the need of repair places will grow from
actual 1 place to 3 in 2015. For this case does not exist any need for changing the
quantity of repair places. Nevertheless, the equipments and installations of the Baku
coach depot are to be upgraded. The urgent need for upgrading the Baku coach
depot is explained in details under Annex 4.2.7-2.
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EMU local maintenance capabilities

The development of the needed inspections for the EMU TO, TR-1, TR-2 and TR-3
is reflected in the following table.

Tab. 4.2.7-10: Needed AGZD EMU inspections and repair places

optimistic case

needed EMU

TO-3

repair places

TR-1

repair places

TR-2

repair places

TR-3

repair places

essimistic case

needed EMU 29 43 45
TO-3 1160 1720 1800
repair places 1.5 2.2 2.3
TR-1 145 215 225
repair places 0.42 0.63 0.66
TR-2 14.5 21.5 22.5
repair places 0.11 0.17 0.18
TR-3 7.25 10.75 11.25
repair places 0.20 0.29 0.31

The need for EMU inspections for the optimistic case is growing from 3 to 7 repair
places. This number of places already exists and will be sufficient even more for the
pessimistic case with a volume of 4 places in 2015.

The total costs for upgrading the AGZD rolling stock shops amount to
2,507,500 US$. The overview of these costs can be found under Annex 4.2.7-2.
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Tab. 4.2.7-11: Cost estimation for upgrading the AGZD shops for rolling stock

1 [Locomotive depots 1,406.0
2 [Wagon depots 742.5
3 | Coach depots 615.0
4

Baku wagon repair factor

4.2.7.3

Locomotives local maintenance capabilities

GRZD rolling stock maintenance shops

Following the proposal in the preface to this chapter the development of the needed
inspections TO-3, TR-1, TR-2 and TR-3 for the locomotives is reflected in the
following table. Here the diesel-locomotives are included.

Tab. 4.2.7-12: Needed GRZD locomotive inspections and repair places

optimistic case
2000/2005 273 1,615 1,274 91 46
2010 296 1,751 1,381 99 49
2015 327 1,935 1,526 109 55
needed h 6 14 18 42
repair places
2000/2005 11 3 6 1 1
2010 11 3 6 1 1
2015 12 4 7 1 1
essimistic case
2000/2005 151 893 705 50 25
2010 171 1,012 798 57 29
2015 192 1,136 896 64 32
needed h 6 14 18 42
repair places
2000/2005 7 2 3 1 1
2010 6 2 4 0 0
2015 7 2 4 0 0

As found for the optimistic case the need of repair places in the locomotive repair
shops of GRZD will increase from 11 in 2000/2005 and in 2010 to 12 in 2015. With
respect to the pessimistic case the need of repair places will amount to 7 repair

4E.DOC

46 TeEwEeT / DE-Consult / gtz



Joint Venture(s) for the
Caucasian Railways

rcecn [N

places in 2015. In Annexes 1.6-14 to 1.6-18 it is shown that 32 locomotive repair
places are existing on GRZD.

However, there is an urgent need for upgrading the locomotive depots as explained
in details under Annex 4.2.7-3.

Wagons local maintenance capabilities
The development of the needed TR-2 and DR for the wagons is reflected in the
following table. This estimation considers the backlog of DR arised during the last 5
years to follow up in the period 2000/2005.

Tab. 4.2.7-13: Needed GRZD wagon inspections and repair places

optimistic case

needed wagons 9,018 9,601
TR-2 7,891 8,401
d 6 6

essimistic case

needed wagons

4,704

5,232

TR-2

4,116

4578

DR

392

436

needed h

16

16

As shown above for the optimistic case 31 repair places are needed for DR in
2000/2005, 6 repair-places in 2010 and 6 places in 2015. This amount of places is
available because GRZD has a total of 38 places in the wagon depots Thbilisi,
Khashuri, Samtredia, Batumi and TEWRS. Nevertheless, there is an urgent need for
upgrading the wagon depots as explained in detail in Annex 4.2.7-3.
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Coaches local maintenance capabilities
The development of the needed TR-2 and DR for the coaches is reflected in the
following table.

Tab. 4.2.7-14: Needed GRZD coach inspections and repair places

optimistic case

needed coaches 98 202 256
TR-2 294 606 768

needed h 8 8 8

repair places 1.1 2.4 3
DR 82 169 214

needed h 40 40 40

repair places 1.6 3 4

essimistic case

needed coaches 44 123 139
TR-2 294 606 768

needed h 8 8 8

repair places 1.1 2.4 3
DR 82 169 214

needed h 40 40 40

repair places 1.6 3 4

As shown above for the optimistic case 4 repair places for DR and 3 repair places for
TR-2 are needed in the future. With respect to the pessimistic case the demand will
amount to 2 DR and 2 TR-2 places.

The actual needed amount of 3 places is already available because GRZD has a
total of 3 places in the coach depot Tbilisi. As the future need is not covered in any
case by the existing repair places the problem exists for re-constructing the Thbilisi
coach depot in order to create the additonally needed optimistic 4 repair places or
pessimistic 1 place. The need for upgrading the Tbilisi coach depot is explained in
details in Annex 4.2.7-3.
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EMU local maintenance capabilities

The development of the needed TO-3, TR-1, TR-2 and TR-3 for the EMU is reflected
in the following table.

Tab. 4.2.7-15: Needed GRZD EMU inspections and repair places

optimistic case

needed EMU 36 62 79
TO-3 1440 2480 3160
repair places 1.9 3.2 4.1
TR-1 180 310 395
repair places 0.53 0.91 1.16
TR-2 18 31 39.5
repair places 0.14 0.24 0.31
TR-3 9 15.5 19.75
repair places 0.25 0.42 0.54

pessimistic case

needed EMU 17 27 30
TO-3 680 1080 1200
repair places 0.9 14 1.6
TR-1 85 135 150
repair places 0.25 0.40 0.44
TR-2 8.5 13.5 15
repair places 0.07 0.11 0.12

For the optimistic case the need of EMU inspections is growing from 3 to 6 repair
places. These number of places already exists. With respect to the pessimistic case
the need will grow from 2 to 3 repair places.

The urgent need for upgrading the Thbilisi locomotive depot is explained in details in
Annex 4.2.7-3.

The total costs for upgrading the GRZD rolling stock shops amount to
3,279,000 US$. The overview of these costs can be found in Annex 4.2.7-3.
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Tab. 4.2.7-16: Cost estimation for upgrading the GRZD shops for rolling stock

1 | Locomotive depots 775.0
2 |Wagon depots 935.0
3 | Coach depot 1,568.5

4274 Future needed capabilities for rolling stock capital maintenance
4.2.7.41 Volume of capital maintenance

The future needed rolling stock resulting from the forecasted traffic development was
explained above. A summary for all three Railway organisations can be found in the
table below.

Tab. 4.2.7-17: Future rolling stock in the Caucasus region

Electric opt|377 492

line-locomotives | pess 243 288
Wagons opt| 24,024 32,971 34,455

pess 12,784 18,778 19,874

Coaches opt|188 473 631
pess 91 257 302

EMU opt| 86 155 184
pess 53 78 83

4.2.7.4.2 Capital maintenance capabilities for locomotives

The rolling stock capital maintenance is performanced normally by overhauls of
different steps: main overhauls (KR or KR-1) and general overhauls (KR-2). The
total volume of locomotives to be overhauled as a summary of backlog and regular
maintenance, to be re-equipped and to be procured (new) is to be found completely
in the Annex 4.2.7-4. An overview shows that the costs the railways have to pay to
the TECF amount to 1,179.8 mill. US$ for the optimistic case whereas for the
pessimistic case 395.4 mill. US$. The table below reflects a short extract of the
respective volumes and costs.
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Tab. 4.2.7-18: Volumes and costs of the renewing programme for electric

locomotives of the Caucasian railways

KR-1 143 97 55
KR-2 33 54 55
re-equipping 103 69
procuring 58

Costs in '000 US$

KR-1 34 70 56 71
KR-2 76 56 56 71
re-equipping 93 69 22

procuring 69

The overhaul volume for locomotives as a summary of the backlog and regular
overhaul volume, the required re-equipping and constructing of new locomotives is
to be carried out by the Thilisi Electro-Locomotive Construction Factory (TECF).
The TECF does actually not posses capabilities for repairing locomotives. As the
main overhauls (KR-1) and general overhauls (KR-2) of locomotives are the key
problem concerning rolling stock in the framework of the given project it is necessary
to pre-plan an upgrading of TECF in two directions.

The first direction is to implement a repairing section into the TECF. For this section
the needed volume of repair places has to be estimated. And secondly a section for
renewing (re-equipping) old locomotives is to be realized by re-constructing the
different constructing shops. The upgrading of TECF is one of the topics for creating
Joint Ventures (compare section 6.5.2).

As shown in Annex 1.6-18 TECF possesses 12 repair places in hall 1. This
capability should be used in the split of KR-1, KR-2 and Re-equipping (re-
motorization) places.

The preview of locomotive construction shows a need of 58 new locomotives to be
procured by AGZD, GRZD and ARM in the period 2006 / 2010 and 202 new
locomotives in the period 2011 / 2015. The further explanations concerning TECF
are developed under section 6.5.2.

4.2.7.4.3 Capital maintenance capabilities for wagons

The above mentioned overhaul volume particularly for tanks is to be carried out by
the Baku Wagon Repair Plant (BWRS). For upgrading the BWRS a study was
worked out by the Kharkov Railway-Project-Institute. The planned capacity is 200 KR
of tanks per month on a whole volume of 20 repair places. As the needed main
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overhaul of tanks is growing from 478 per year in 2000/2005 to 717 per year in 2015
the free capacity of BWRS repair places is decreasing from 16 to 14 in the optimistic
case. Inthe pessimistic case it is falling from 18 free repair places to 17. The Thbilisi
Electro-Wagon Repair Plant (TEWRS) offers 6 repair places for KR of wagons too.
At least the need of repair places for KR in other plants or depots is increasing from
7 in 2000/2005 to 19 in 2015. The complete overview is to be found in the table
below.

Tab. 4.2.7-19: Main overhaul of wagons and needed repair places

optimistic case

wagons 24,024 32,971 34,455
Total of KR per year 2,147 2,946 3,079
KR of tanks needed per year 478 624 717
needed tank repair places in BWRS 4 5 6
free repair places in BWRS 16 15 14
KR of others needed per year 1,669 2,322 2,362
needed repair places for others 20 27 28
repair places in TEWRS 6 6 6
difference of repair places 3 -6 -7
needed repair places in 0 6 7
other plants or depots

pessimistic case

wagons 12,784 18,778 19,874
Total of KR per year 1,142 1,678 1,776
KR of tanks needed per year 292 392 435
needed tank repair places in BWRS 2 3 3
free repair places in BWRS 18 17 17
KR of others needed per year 850 1,286 1,341
needed repair places for others 10 15 16
repair places in TEWRS 6 6 6
difference of repair places 14 8 7
needed repair places in 0 0 0
other plants or depots

The question of creating capabilities for the main overhauls of the other wagon types
is one of the main topics of the TRACECA study ,Rolling Stock Maintenance
System” and therefore here no more explained. In the opinion of the project team,
there is no sense to add the respective results for BWRS in the investment plan for
the railways now as the tank wagon fleet and the required central maintenance
capabilities are a good matter of privatisation as a whole. At least this way is used by
the majority of European railways. Acting this way, the Caucasian railways can avoid
the respective investment costs.
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4.2.7.4.4 Capital maintenance capabilities for coaches

The above mentioned overhaul volume for coaches is to be carried out by the Thilisi
Electro-Wagon Repair Plant (TEWRS). The TEWRS possesses 6 repair places for
coaches. The overall need of repair places for carrying out the main overhauls
(KR-1) and the general overhauls (KR-2) of coaches is increasing from 3 places in
2000/2005 to 9 places in 2015 as to be seen in the following table for the optimistic
case. For the pessimistic case the respective need is increasing from 2 repair places
in 200/2005 to 4 repair places in 2015. After 2010 the amount of actual 6 repair
places is not even able to cover the growing overhaul demand in optimistic case.

Tab. 4.2.7-20: Overhauls of coaches and needed repair places

optimistic case

KR-1 16 39 53
KR-2 16 39 53
needed repair places KR-1 1 2 3
needed repair places KR-2 2 5 6

pessimistic case

KR-1 8 21 25
KR-2 8 21 25
needed repair places KR-1 1 1 1
needed repair places KR-2 1 2

The question of creating additional capabilities for coach overhauls for the optimistic
case in 2010 with 1 place and in 2015 with further 2 places is not of first priority
within this study. The capabilities existing in the whole region are to be taken into
acount, especially as a coach repair plant exists in Kazakhstan. Therefore, this point
should be one of the main topics of the TRACECA study ,Rolling Stock Maintenance
System" and is here no more explained.

4.2.7.4.5 Capital maintenance capabilities for EMU

The above mentioned overhaul volume for EMU is to be carried out by the Thilisi
Electro-Wagon Repair Plant (TEWRS). The TEWRS possesses repair places for 2
EMU sets. The overall need of repair places for carrying out the main overhauls
(KR-1) and the general overhauls (KR-2) of EMU is increasing from 8 places in
2000/2005 to 16 places in 2015 as to be seen in the following table.
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Tab. 4.2.7-21: Overhauls of EMU and needed repair places

optimistic case

KR-1 19 23
KR-2 19 23
needed repair places KR-1 7 8

ded i 7 8

essimistic case

KR-1 7 10 10

KR-2 7 10 10

needed repair places KR-1 2 4 4
ir places KR-2 2 4

The question of creating additional capabilities for the overhauls of EMU in 2010
should be regarded in the context of outsourcing the wagon and coach overhauls to
other repair plants in the region and therefore be treated as one of the main topics
within the TRACECA study ,Rolling Stock Maintenance System®.

Tab. 4.2.7-22: Cost estimation for upgrading the Caucasian shops for the
rolling stock

1 [Locomotive depots 2,981.0
2 | Wagon depots 21785
3 [Coach depots 2,606.0
4 | Baku wagon repair factor

The total costs for upgrading the rolling stock shops amount to 7.9 US$ mill.. The
overview of these costs can be found under Annex 4.2.7-4.
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4.2.8 Summary
The investments required to bring the three railways up to an acceptable operating
level for the envisaged transport volumes have been determined.

Based on these findings the annual financial outlays have been calculated according
to the time plan suggested in the technical sections of this report. The annual costs
for the investments are contained in Annexes 4.2.8-1 to 4.2.8-15.

The total investment costs required ior the rehabilitation of the three Caucasian railways
can be summarised as follows:

Tab. 4.2.8-1: Investment costs required for rehabilitation in total

Track and Bridges 99.3 332.8 2493
Signalling and 67.5 186.5 166.4
Telecommunications '

Power Supply 1.5 77.9 18.1
Stations 7.3 31.9 30.0
Rolling opt 200.2 716.9 517.9
Stock pess 69.2 285.9 59.1

Workshops

The annual maintenance expenses and depreciation charges have also been
estimated. Historical data with regard to maintenance costs was generally lacking. In
addition, it was obvious that normal maintenance in every sector had not been
carried out for some time. Therefore, it was decided that calculations would be made
to estimate the annual outlays required to maintain the proposed investments in a
condition which would guarantee a normal useful life for the equipment involved. It
was felt that the most appropriate method in this case would be to estimate
maintenance as a percentage of the investment costs, in line with experience gained
in Western Europe. The percentages used were the following:

Track renewal:

Permanent way - 10 %
Bridges and tunnels - 5 %
Machinery and equipment - 10 %
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For the Permanent way an estimate of 10% was used, which is somewhat high
compared to the maintenance costs for Western European railways. The reason for
setting these costs so high is the particular conditions prevailing in the Caucasus
region:

» Due to the security situation, as well as geographical conditions, it will be
necessary to transport materials and manpower over considerable distances to
properly maintain the track bed.

» A proper maintenance programme may eventually require the establishment of
additional depots with the accompanying running costs involved.

 The present infrastructure is not so well established as in Western Europe, which
means that the repairs and maintenance necessary to maintain the track will
probably have to be carried out more often and more intensely than on a Western
European railway.

* Along certain stretches of the line, particularly in Georgia, the track is extremely
curvaceous and runs alongside river beds. This makes the line susceptible to
landslides and flooding, with the corresponding necessary maintenance to
prevent serious damage, or repair such damage should it occur. The measures
required to contain the effects of such terrain are not within the scope of the
Railway's jurisdiction.

» The Caucasus lies within a seismically sensitive zone, especially in Armenia
earthquakes and earth tremors occur relatively often. The permanent way must
therefore be intensely maintained to prevent any serious effects from such
occurrences.

Signalling and telecommunication:

Here 20 % has been used. The equipment in question includes accumuiators,
transformers and cables, which require heavy maintenance to preserve in good working
order.

Rolling stock:

The annual maintenance required for each type of rolling stock was calculated
individually, depending on type of equipment. The calculation is therefore more
complicated but more precise than for the other items.

Power supply:

An overall calculation of 10 % of the investment costs has been used.
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The percentages used were 10 % for tracks and equipment and 5 % for buildings. Due
to shunting and interchanges it is considered that there is heavier use on tracks than on
the open permanent way, and therefore tracks in the stations would require more
maintenance. As the recommended investments are overwhelmingly for tracks and
equipment the overall percentage is close to 10 %.

Stations:

It must be emphasised that when estimating these costs the overriding principle was that
the equipment must be maintained in good order in view of the heavy investments
involved, and therefore it is better to calculate on the high side rather than underestimate
the costs involved.

The annual requirements for maintenance once the measures are completed are
estimated as follows:

Tab. 4.2.8-2: Annual costs required for maintenance

ARM | AGZD | GRzZD
in mill. US$

Track and Bridges 12.5 43.0 29.2
Signalling and 13.5 373 333
Telecommunications
Power Supply 0.3 7.8 1.8
Stations 0.7 3.2 3.0
Rolling Stock opt 47 26.8 17.2

pess 3.8 13.8 9.3
Workshops 0.2 0.3 0.3
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The corresponding charges to operations for depreciation are as follows:

Tab. 4.2.8-3: Annual costs required for depreciation

ARM | AGZD | GRzD
in mill. US$

Track and Bridges 46 15.3 11.5
Signallingand 5.3 137 121
Telecommunications
Power Supply 0.1 4.2 0.8
Stations 0.3 1.3 1.2
Rolling Stock | opt 6.1 220 15.8

pess 2.1 8.8 1.8
Workshops 0.2 0.3 0.3
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4.3 Development of organisation

The ‘Development of Organisation’ for the railways ARM, AGZD and GRZD derives
from the future profile of features, the demands of the transport market, the
prognosticated transport volume in the freight and passenger traffic and the selected
products/technologies. In this scope the objective of the enterprise “railway* must be
to realise such a turnover by transport services, by which it is possible to achieve the
highest possible yield for the invested capital within the scope of a realistic share of
the transport market. The role of the organisation within the scope of the objecitve
may be described as follows:

k Political environment /

Analysing the organisational structure the material resources (infrastructure), the
financial resources and the human resources have been investigated.

The development of an ideal strategic model for a more independent and market-
orientated enterprise ,railway* requires the investigation of the following key
elements:

O transport market

O political environment

O3 financial environment

O characteristics of the enterprise
O structure

(J need in development

Although a detailed analysis of the organisation and the development of a strategic
model of the enterprise are not object of the project individual elements were at least
touched. That especially concerns the development of products and the market (see
section 6.1), the human resources (see section 2.3), the financial analysis (see
section 2.4) and financial development (see section 5) and the analysis of the
organisational structure.
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In view of the deficits of the Transcaucasian railways detected during the work of the
team and the experiences of the European railways as a result of these analyses are
made the following first proposals with a general recommending character:

Generally it must be considered that little steps of organisational changes which at
the moment are performed by the railways do lead to partial results but the general
status quo, i.e. the organisational structure derived from the Soviet railways is not
generally questioned by this. In comparison a future organisational structure should
be orientated to the following changes:

O Clear difference between the competence of the administrations of the state
(ministry of transport) and the competence of the railways to achieve a greater
entrepreneurial liberty and flexibility of the railways.

O Decentralisation of the commercial competence and decision making processes to
achieve a optimal purposeful reaction on the client and the needs of the market.
Gradual liquidation of the railways offices and transfer of the tasks within the
freight traffic to departments which are nearer to the customers (big freight
stations).

O Centralisation of the management (dispatching circuits) in the headquarters - by
the use of the corresponding communication and telemetric technologies.

O Concentration of the railways on the main business, i.e. transport of goods and
passengers in profitable relations and offering the corresponding services.

O Avoiding double subordinations, i.e. realisation of a direct subordination of the
locomotive and wagons depots, of the signalling and telecommunications
services, of the departments for the maintenance of tracks, bridges and power
supply under the corresponding administration of the headquarters.

O Realisation of a management structure consisting of two levels, where the levels
of competence have to be clearly defined to achieve a reduction of the number of
central decisions.

O Creation of unified production areas for the infrastructure, the freight traffic, the
national and local passenger traffic, the operational services and the locomotives
in the three railway administrations and subordination of the administrations and
employees under the mentioned fields.

O This production areas must be managed like profit-centres and for a transparency
of the costs the results must be able to reveal and credit to an account.

O Excluding of production plants, of plants for the production of tracks and bridges,
repairing capacities, track building departments from the railways and foundation
of private enterprises, if necessary as 100% subsidiary firm of the railway
administrations.
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0O Reducing of the exploited railway network and of the freight stations and
passenger stations depending on the transport volume and upon the basis of an
cost/revenue analysis. Development of alternative offers for transport customers.
In this area subsidiary firms of the railway should present offers for the road
transport and bus services.

O Privatisation of the container terminals, which may act as the sub-contractor of the
Operating Company. Foundation of Terminal Operating Companies.

O Decreasing the number of employees of the administration and the operating
services to achieve a productivity level of approximately 200.000 Tkm/pers./a,
while taking into account both the social factors and the share of the wages in
comparison to the costs (between 18 and 24 per cent of the general costs of the
Transcaucasian railways in comparison to appr. 65 per cent in Western Europe)

O Creation of marketing structures in the business areas and the local
representations of the freight transport.

O Development of the information and computer centres to service companies of the
railways offering information services to the railways forwarding agencies and
other transport customers.

O Excluding services which are not typical for the railways and transferring them to
other forms of property, e.g. to a independent enterprise for social tasks (holiday
houses, kindergartens, hospitals etc.) analogously to the economically
independent social facilities of european railways.

O Foundation of independent private service firms offering services like the cleaning
of wagons and railway stations.

The structure of the railway should generally allow a high flexibility, e.g. it should be
possible to rapidly change them without many influences by the administration.

These proposed measures should be developed within the scope of a step-by-step
conception taking into account a integral business conception for the three railway
administrations. Its basis is formed by the analysis of the processes, which
compares the old and the new working method of every working routine and which
will be discussed with all persons involved to achieve optimal results. Only decisions
which are advantageous for the enterprise and the employee lead to an optimal
development.

Apart from the development of the organisation the culture of an enterprise has a
special importance. That means that both the outer presentation and the inner
manners have to correspond to certain standards. It is necessary to avoid command
structures.
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It should be introduced a system of wages basing upon the achievement principle,
which especially should reflect the competence and the achievement. The system of
the organisation must flexible react on the development of the wages and the
efficiency (wage agreements).
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4.4 Establishment of international co-operation
4.4.1 General

Measured by their transport volumes, their line kilometres and the number of their
employees, the Armenian, Azerbaijan, and Georgian Railways are relatively small.
Exports/imports and transit transports mostly concern two railway administrations.
The railways' economic situation calls for a co-operation so as to minimise the cost.
At the same time care has to be taken that in terms of national economy and
technology the railways do not driit apart. Financial and technical aid from abroad
will eventually be successful only - especially as regards the TRACECA corridor - if
the investments are co-ordinated in terms of time and performance parameters
(technology, technique, availability).

The task description regarding the creation of a Railway Infrastructure Authority as
set down in the Consultant's offer resulted to be not recommendable. The reasons
for this are as follows:

— The political situation at present does not allow any three-party authorities.

— The most important technicalftechnological determinations as regards
infrastructure are laid down in the regulations of the railways of the CIS states. Al
three states are parties to the Agreement and have recognised the railway
regulations of the Soviet Railways (SZD) to be binding for their work in the fields:
permanent way, signalling, train protection and communication technology, power
supply, rolling stock, station facilities and data processing. The three states are
also contributing regularly to the work of the work groups for the improvement of
the SZD regulations or they finance, by way of assessments, technical projects
being developed by Russian research and test institutes. At the same time the
Armenian, Azerbaijan and Georgian Railways strive to gain more independence in
those fields where Russian solutions do not meet the requirements of the
Caucasian railway administrations.

- Because of the railway administrations' co-operation in the OSShD and the UIC
they receive these railway associations' leaflets which are of a recommending and
binding nature. Currently in none of the three railway administrations these
leaflets are expertly being evaluated and their contents translated into practice.
For an active co-operation in the respective committees and the results of such
work being applied according to national needs, the preconditions in terms of
personnel and organisation remain to be created step by step, taking into account
the financial possibilities.

Since technical "insular" solutions are not recommendable to TRACECA, an
Infrastructure Authority for the three railway administrations only is not very
appropriate, either.

The analysis in chapter 6 regarding the establishment of Joint Venture(s) shows that
even in partial fields of the infrastructure at least a bilateral co-operation is possible
and necessary. Therefore, the fields 'production of prestressed concrete sleepers’,
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‘communication networks', and 'repair and building of locomotives' were looked at
more closely.

4.4.2 International agreements
Armenia

Armenia is neither member of the OSShD (ARM participates to the meetings of the
Council of OSShD in the frame of the Russian delegation) nor partner state of the
treaties on corridor transports, dated 13.5.1996. ARM represents the government of
Armenia in the Council for Rail Transport, but some decisions are not applied
directly by ARM. In some cases the consent of the Armenian ministry of transport is
required. Therefore, difficulties in international relations are not excluded, when the
rule to be applied differs from the binding decision of the Council for Rail Transport.

The railway regulations of the FSU are applied habitually in Armenia. No
arrangements with other states or railway administrations exist concerning the
technology, the maintenance or the operation of the railway infrastructure.

ARM is an associated member of UIC.
Azerbaijan

Azerbaijan is member of OSShD and party to the treaties dated 13.5.1996 about the
corridor transports. The AGZD represents the Azerbaijan government in the Council
for Rail Transport and is associated member of the UIC. However, there are no
conventions or agreements with states, governments or railways concerning the
railway infrastructure.

The AGZD applies the international treaties, agreements and contracts without any
reserves.

Georgia
Georgia is represented in the Council for rail Transport by its GRZD. It is member of
the OSShD and party of the treaties on the corridor transports dated 13.5.1996. It

applies these treaties, agreements and international contracts without any reserves.

GRZD is not yet member of UIC.

443 Aims of international co-operation

The aims of a co-operation in the development of the infrastructure have to take into
account the above mentioned conditions. In particular the introduction of new
technologies and techniques for best possible results calls for co-ordination between
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the Railways of the TRACECA corridor. Co-ordination is of prime importance in the
following fields:

» Elaboration of mutually agreed investment strategies for the main lines of
international traffic, in accordance with the experience gained with European
corridors (e.g. Paris-Berlin-Warsaw-Minsk-Moscow). It is suggested to create joint
working parties which bindingly agree upon both technical aims (maximum
speeds, signalling systems, communication, and others) and investment plans
and which, if so needed, prepare specifications for the development of the
corridor, to serve as a basis for invitations to tender. The chronological order of
these works must be bindingly agreed upon. The corresponding invitations to
tender are the responsibility of the Railway Administrations.

» For select, non-corridor-related complexes of tasks temporary working parties (‘ad
hoc groups') could be created which elaborate outline specifications. Here, one
should first concentrate on the following aims:

— development of the communication network;

— co-ordination as regards new types of superstructure, especially with a view to
types of sleepers and rail fastenings;

— radio-aided train protection systems;

— computer networks for international transport tasks;
— further development of catenary system;

— electronic data interchange.

These ad hoc groups should also elaborate proposals for the Council of Railways
of the CIS, in pursuance of sub-paragraph 10 of the Directive (local agreements).

It is suggested to establish a joint secretariat with the railway administrations to
co-ordinate the development of the technique to be used in the TRACECA
corridor, the order of the investments to be necessary, and the assessment of the
required equipment and materials, which will serve as a basis for assessing the
production volume of the Joint Ventures to be created.

 Selection of partial strategies for the foundation of joint ventures, to be done by
controlling committees composed of experts from the various fields, and of
transport-offering and decision-making bodies of the respective countries.

The controlling committees' work is aimed at preparing, monitoring, and enforcing
the strategies regarding the foundation of joint ventures.

The TRACECA projects are to improve the transport conditions along the corridor. in
that respect it is necessary to ensure also the safety and the monitoring of freight
and passenger traffic. On the basis of the recommendations given in chapter 4.1.2
the EU is currently preparing a project proposal in the telecommunication sector of
the three railways.
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444 Multi-national communication project

A multi-national project in the communication sector might serve as an example for
possible co-operation of the railways in the Caucasus region in the field of
infrastructure.

Such a project should be aimed at

e directing investments for: the procurement of optical fibre cable, equipment for
communication links, equipment for communication and computerisation,
equipment for the connection with external telecommunication networks:

e improving and promoting the present railway traffic on the TRACECA corridor;
» ensuring the safety of freight and passenger traffic:

* ensuring the monitoring of freight and passenger traffic;

* ensuring the development of the regional co-operation in the transport sector;

* improving and promoting all railway traffic and speeding up the commercialisation
of traffic;

¢ providing consultancy services for co-ordination and supervision.

For the co-ordination and supervision of the project implementation it is suggested to
Create a temporary work group (ad hoc group) under the leadership of a European
Consultant.

The members of this ad hoc group are to be representatives of the ARM, AGZD and
GRZD and of European consulting firms. The foundation and monetary support of
the work should be financed particularly by the EU.

O The main aims of co-ordination are as follows:
~ co-ordination of tenders for the communication network Poti, Tbilisi - Baku,
Tbilisi - Yerevan;
— scheduling of works:
- receipt and evaluation of bids:
- assistance to negotiations:;
— monitoring in the implementation phase;
— determination of the financing body:
— approval of progress reports.

0 The supervisory tasks are as follows:
— preparation of test programmes and evaluation of test results:
— inspection and control of works during pre-delivery, take-over, periodic and
final warranty inspection;
- issuing of certificates;
— monitoring of project performance and progress:
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O The set-up and training for maintenance and operation implies:

establishment of maintenance departments/service centres in the three
countries;

preparation of maintenance contracts with telecommunication companies;
organisation of training activities;

establishment of an operations control centre (OCC);

agreements regarding the leasing of communication channels;

preparation of a proposal for national joint ventures for planning companies in
the three countries (see 6.4.3).
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Annex 4.2.1-1

Cost estimates for track renewal

The cost estimate for one km of track renewal is based on the following calculation
for all Caucasian railways; this calculation originates from the AGZD Track Division:

Tab. 1: Calculation for one km of track renewal

1 | labour costs km 1,022 1,022
material costs
2 | R65rails t 129.3 870 112,491
3 | fish plates t 4.6 883 4,062
4 | bearing plates t 28.21 873 24,627
5 | fish plate bolts t 0.32 993 318
6 | T-head bolt t 5.3 1,141 6,047
7 | locking bolt t 3.49 1,299 4,534
8 | clamp t 4.86 1,041 5,059
9 | joint plates t 0.044 4,445 196
10 | double spring t 1.77 1,594 2,821
washer
11 | flat plates piece 7,361 1,619
12 | iso bushes piece 7,361 1,987
13 | KB 10 pads piece 3,680 2,539
14 | PB 65-1 pads piece 3,680 1,546
15 | iso-fish-plates set 2 22
16 | set of iso-joints set 2 5
17 | concrete sleepers piece 1,840 49 680
18 | ballast m 1,500 12,450
19 | track engines 133
direct costs 231,158
extra charges
20 | overhead costs % 13 annulled
21 | severance pay % 20 1,022 204
22 | allowances % 30 1,022 307
23 | loco-costs 3,333
24 | unforeseen % 0.5 235,002 1,175

The costs ascertained in the above table for 1 km of track renewal seem to be rather
too low as compared to the European price level. A price calculation for 1 km of track
renewal requested in August 1997 differed only very slightly from the calculation

A4-211.DOC 1
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produced in June 1996. The direct costs are shown below for comparison, without
surcharges.

¢ direct costs of the calculation from June 1996
» direct costs of the calculation from August 1997

231, 158 US$
231, 220 US$

One item of note which changed were the wages which increased from US$ 1,022
per km of track renewal in June 1996 to US$ 2,125 per km in August 1997, whereas
the material prices differed only slightly. The overhead costs amounting to 13% of
the direct costs appear to be too high as compared to the overall calculation and are
therefore not justified. Overhead costs are already contained in the material costs,
so that these are not taken into account in the total sum. The following price
comparison indicates that the items of material are quite comparable between DB
AG/AGZD; however, the sums paid by DB AG for wages, ballast and machine costs
for 1 km of track renewal are not comparable with AGZD costs. It has to be added
that all surcharges are already included both in the comparable items and in all other
items of DB AG.

Tab. 2: Comparison of costs between DB AG and AGZD for one km of track
renewal

1 |wages for 1 km of track 120,000 80,000 1,022
renewal
2 |UIC 60/ R 65 tracks with
transport and welding t/km 169,000 112,667 112,491
3 |sleepers complete with 1,667/km 166,700 111,133
bracket fixing and 1,840/km 105,062
transport
4 | ballast with transport t 156,000 104,000 12.450
S |track construction perkm | 180,000 | 120,000 133

machines

The unit prices of the above mentioned track materials do not correspond with
western price levels in all items. However, the calculated cost/km of track renewal
will be rounded up to US$ 240,000 per km when entered in the financial pre-
feasibility assessment.

In order to make the sum of US$ 240,000 per km more transparent, it has to be said
that the above cost estimate includes the following services:
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pulling the long-welded rails into position at the building site

stacking the concrete sleepers in the permanent-way workshops

distributing the sleepers at the building site

installing the assister bars on the positioned sleepers to produce 25 m long track
sections

loading the track sections onto the track section wagon, 5 sections each on pairs
of transport wagons coupled together

converting the piece of track concerned with 25 m long track sections, creating
severance points

raising and loading the old track sections onto transport wagons in 25 m long
track sections

transporting the old track sections to the permanent-way workshop, dismantling
the track sections

¢ sorting and stacking the recovered materials for further use in subordinated tracks

taking up and loading the old ballast, or covering from the side in line with the
clearance gauge, or ballast cleaning up to 1.00 m under the upper level of the rail
with the RM 80 ballast cleaning machine, to be procured

laying the pre-mounted new track sections, lashing the rail joints for building site
operation

laying ballast for the new track

levelling and filling the new track with the high performance ballast regulating
machine

first and second compacting phase with the high performance Unimat 08 - 4754 S
compacting machine, to be procured

replacement of the assister bars with the long-welded rails distributed in the
building site, using the MPR type hydraulic threater , to be procured

compacting and aligning with above-mentioned 08 - 475-4 S

Joint welding of the long-welded rails

levelling, final filling and sweeping of the new track and producing the ballast
shoulder in front of the sleepers, in line with the clearance gauge

acceptance and completion report by the site supervisor

costs for operating measures such as the operating track, temporary single-track
operation for two-track lines, difficult train conveying conditions.

All the above-mentioned measures are included within the US$ 240.000 for one km
of track renewal.

A4-211.D0C 3 TeweT / DE-Consult / gtz



216 /)Insu0D-3Q / 1ImaL |

o04zeievy

000'00€ 18s Jaquuly BuIssoud

000°009 000°0¥ 8o91d 9)9|dWOod | |1} G9 o [BMBUSI UOYMS
000008 00008 WX SjuswaAoidwl |10SgNs
000002 000'02 W abeulelp yydep
UMSEBIB A sBulus)sej-\\ pue siades|s 8)910U0d

111} peie|na|es | 000'9S9’ L oy aoald passalisaid yum Buibueyo Jades|s| g
Aluo sainseaw Sjuswanoidun punoiblspun
-uolelijiqeysy | 000'008 'y 000°0v2 0c Ui lended Bulpnjoul jlemeus. yoel) |elsush

UXSeJoA-SISE|\ aul| Yoel] bopoeg

000°'00.°L Jos Jaquil} Buissouo
000'00%'€ 0000 9}9|dWOd || ] GO ¥ [EMSUSI UJ)IMS
000009 000°'0Z ebeulelp yidep
sbulusjsej-\\ pue siadsa|s 8)a1o0U00

00'959°| oy 00V 'Lt ad%ald passaJjsaid yym Buibueyo Jadesis| ¢
sjuswanoidwi punoibispun

000°008'8Z 000°'0¥C 0cl WA leiyed Bulpnjoul |lemausl yoely [eleusb | g

WNJAY-1JWNAcy
-SISB|N-UBABIS A BUl| Yoel) Boppeg | |

Ndomjau Aemirel INYY dY} Jo SaInseaw uonejijigeyal yoeL} 10j UORBWISS }S07)

¢-1'C’y xauuy

sAem|iey ueiseonen
vO3advHl ay} Joj (s)ainjuap Juiop




2)6 / YnsuoD-3Q / 13IM3L

20dzCLZ-vy

000'0¥2 wns-dwn l aoald 8681 UonoNysuoo jo Jesh ‘g YN abpug| gz
00002 wns-dwn| L aoald 8681 uononsuod jo Jeah ‘7 YN abpug] Jz
000'09p 'L wns-dwnj L aoald Uu uoionusuoo jo Jeak ‘g YN abpug| oz
000'0EY wns-dwn| L ao%ald 668} Uononysuod Jo Jesh ‘G YN obpug] ¢z
000'08S wns-dwn) L aoald 8681 U0NioNIIsuo Jo Jeshk 't YN abpig| pz
000'02¢ wns-dwin) L aoald 8681 U0IONIISUOD Jo Jeak 'z YN ebpug

sjauun} pue sabplg

000°001°1

}os Jaquun) buissoo

0000802 0000t ¢s ERETe 9]9|dWod | 11| G  |emaual yoyms
000'009 000'0Y Gl Ly sainsesw uoljosjold ¥oo1
000°000°C 000°08 Ge wy syuswanoldwi jlosgns
000°'00S 00002 Gc wy abeurelp yydep
sbuiusisej-p\ pue siedes|s 81810uo0o

000'+0L‘L 0] 4 009°/2 eoeld passaJisaid yyum Buibueyo sedesis | g}
syuswanoidwi punoibiapun

000°000'¥Z 000'0v2 0000l w leled Buipnjoul jemeusl 3oel} jessusb | g

AZ9OV 03 Jspiog

-UeA8l]-uepzey-sISe\ sui| yoel) Bopeg | vi

sAem|iey ueiseone)
3y} 1oy (s)ainjuap julop




Z)6 / ynsuoo-3Qq /

13M3L

20Qq¢eiTvy

195'80/ usasalojun ‘egueinsu) ‘yoledsip ‘saxe)

eeY'L6Z'Y S}S02 J0alIp
0002y Ge 002’} ERETS Syloj)sejieg| gz
000°28¢ 00,V 09 aoaid suiyoew buyjup Jadeals uspoopn| /2
000°2¥ Ge 00Z't 80ald yod buidwe) | oz
009°L2 08l 02l 903id sia|jos Buind ey~ sz
002’ 09 0zl 208ld JelowowIay) ey | vz
000°0Z1 Zl 000°01 903ld SOSIp oAISEIqQY | €2
009'6 12 o2 90ald SHI0M OB} 10} S}OS YoUaIp | 22
00¥'s 14 0zl 80ald ssyouaim ojqelsnipy | 1z
00¥'vL 0¢ 08¥ 90ald Spupy JuaIayip sieq bumas|s| 0z
009'6 53 00€ 903|d ao1ds Jadaals Joj JlaWweH| 6}
000'00% 000'0 0l aoaid JouISIp Jod OM] ‘SIBO SALIp |9aym Ino4 | g}
000008 000'0% 0¢ a0a1d siauied epebug| /1
006°'C. (344 00¢ a081d sjybi| anojod ¢ 'sdwef bugeubis| 9}

ZH

0S/A\ 08€/02Z/MM ¥ Jamod ‘Asjjod) |9aym auo paysnd puey & Uo pajunoLu
086'€0} €eL') 09 2oald autbus auijoseb uoyeng  sbbug yum 1 005y OY 2dA) ‘siojeseusn | gy
0v9'L0L L¥8 0zl aoaid auibua auijoseb uojiells puE sBBUG UM 005z 4O 9dA} 'SIOJEIaUsD | ¥
066°LS gel'l i3 aoald ureyo yum siajind |1es pajeiado puen el
008°L¢€ 901l 00¢ ERETS sanbuo) buikues Jedas|s 9}aI0U0n Zl
00v'92 88 00¢ aoald senbuo} butkiies 1aded)s Uapoopp L
002'€ze 0€6 0y2 aoald 59 HD adAy ‘syoel oineipAH| o}
G99'961 €€¢'6€ g aoald ww 0Zs| ¥oed} 1oy 001 AY adA} ‘saulyoew Buimels pue Bunyi doell | 6
09¢ 09¢ Jayiwi| anbioy 10} Juswajddng 8
00,61 06%'9 0¢ aoald pJeyuiag auibus auijoseB M gS1 odA} ‘SauIydewl PUIMBIDS yoeoo /
016281 1609 0g ERET 3-25.1 adA) ‘seuiyoew Buimaios Yyoeoo 9
066'02} €e0'y 0g aoald 3-Z1 dW 2dA} ‘sauiyoew Buipunb ey S
066°LL1) €€6'C 0€ 8oald N\Z-3 -8 ¥d adA} "'sauiyoew buijup ey 4
868G wns-dwn| a21Aap Ajleolnespky Joj yuawa|ddng €
062'c0l EVP'e 0g CEE ZH 05 ‘04 A 08€/022 dulbua [eoU}03[3 YiM I-NYS odA} 'SMES [1ey [4
020°€00'L LiL'gL 09 20a1d auibue uopens pue sbbLg yIM yao odA} 'sun Bupoed Jo buidwe) !

SIoUISIA-WYY J0j S]00) pue sauibus aoueusjulel] JoeJ) |lews

€-1'C’y Xauuy

s}oLsIp WYY Jo Juswdinba ayy ysiuajdas o) uonewysa s)son

s

vO3IoVil

sAemjiey ueiseanes
ayi oy (s)ainjuap julor




Z)6 / nsu0D-3@ / 1am3L

—‘ LiLL 16610101 D00 VLT

1A

ooo‘oyz'lL 000°0¥Z'1L aoaid ‘Blep |BOIUY0d) ‘0| JSS aulyoew bunejnbai jse|ieq eouewiiopad ubiy 0l
100l = Jub1am |ejo)
wooe = Uipim
W 66°¢E = s1a)4nq Jaao Yjbua|
‘elep |eotuyoa] ‘yoen ueid

000'098°2 000'098°2 aoeld pue sBuISS0IO ‘SBYONMS JO B0UBUSIUIBW J08Iad 'S ¥ - G/ - 80 JBWIUN 6
w 00} = |1es do) mojaq yidep BuneAeoxs ‘W 0’y = pIepue}s
Uipim BuileAeoaxa ‘W 0g'LE = SIayng JaAo YjbuasT ‘uoneoidde [esiaA-iun

000°08E'V 000'08E'V ao%0ld “oeJ} uteld pue sbuissord ‘sayoums Joj sulyoew Buluesio Jseleq ‘08 NN g
"alow si1ayjo pue siadss|s 81919U00
pue uspoom 104 ¥104 ‘qelb e ‘8RN POOMUSNIQ PUB PaaMm 8Y1] SALI0SSII0E

000°500°} 000'6€¢ e pue ww ozg| abneb yoes ‘A / | O Jojeaeoxa 1apeo| peol / jiey L

000°0¢ wns dwnj selboq pue sajeJq ‘sIsseyo ‘Jeab buiuuni Jo yoayyn 9
"SHed ulew pajoa)ap Jo [eMaual pue

008'op 00211 a%ald |04}u02 ol|neJpAy - f10 ‘sadid ‘sdwind jo uoneujwexs Juswdinba ol|hespAH S
'S8110SS9I0€ pue

006°L8 00L°LL aoaid uonej|eisul yum a3ajdwod youim BuljjeAes) ‘Aajjosy ‘qeld 105 SI0j0W 9L v
'S8LI0SS800E {|e pUe 13]|0JJU0D - IOJDEJU0D

000°22S 00¥'v0L aoald Mau ‘J0joeju09 Jojesaualb ypm Juswidinba Jossaidwod Jo uone|eisur maN €
"S9LI0SS80JE ||B YHM 9)8|dWoD pJeoq [01jU0D J8UIGeD 90IAISS

000°'68S 000°ZLL adald Mau jo Buljquiasse ‘uonejieisul 108jap Jo Bulquisassesip ‘abpuq suein Z
V1 -1d90¢gg

00v'9.1 00L'vy LT adA) siojow Je|jidiales mau Aq sI0joW-|8saI(] UBISSNY ayl Jo Buibueyn L
"doys YJOAA Repp Jusuetlulag
U} J0 GZ / 6 MN wajsAs saulbua |emaual Yoeu) Bunsixa ay) Jo Bulineylano

¥-1'¢v xauuy

WYV doysyiom Aem Juauewsad ay) jo A1auiyoeus [eRUSSSS 10} UOHRLINSI S}SOT)

vO30Vil

sAemjiey ueiseane)
ay) Joj (s)aimuap julop




236 /)nsuod-3a / 13m3ag

N LE:LL Z66L°0L 0L DOaviE-vY

000°00S‘v1 doys y1o0pm Aepy Jusueuuag jejo)
896°/0¢ uassalojun ‘yojedsip ‘sexe}
Z2e0°261 'yl doys YIopn Kepn JuauBWISg Jejoigns
ZH
0S/A 08€/02Z/MM ¥ Jamod ‘Aajjou) [9aym auo paysnd puey e uo pajunow

2€6'9 €eL'l 14 9o09d auibus auljoseb uopesns g s66uG yum | 005H DY adAy ‘SJojesausn 8l

00008 000'0% Z aoald SIed eAUp [98YyM Ino4| /|

000'002 000'0% S aoald slauled apebug| g}
991Aap Dulinsesw

005’V oSt ol saoa1d lueo pue abneb oeJy ‘sbuissoo ‘sjuiod Joj sebneb )oeJ) pauiquon Gl
'$19d@8|S 8]010U0D pue UapPOOM JO [emalial

000052 000'052 L aoa1d 1se4 "1 HIN 8dA} ‘ww 0Zs| abneb Yoely 1oy suiyoew Buibueyo Jadao|g vl
"3I21YyaA "uoNjoadsu) sul| peayJaAc pue [auun} Se asn

000'0LL°L 000°0LL'1 l 89ald O} osle ‘Wi oz} 8bneb >oes) 4oy v 0} 026 9dA) ‘afoIysn uonoadsul ebpug| ¢
=000'S€0°0} 40 2oud [e10} JO % 0}

005'€00'} wns dwn| ZlL -8 ‘ON o} sped aledg| gz}
} 9 Jamod “uswdinbs Bunjoel;

000°0SS 000°05S } ERET) 30 pue 3jqejuIn} pajjoiuod olinespAy Ypm YdN adAy Jaiealy; el olineJpAH il
19¢ = yDiam
wooe = uipim
wel/ll = siaynqg Jano Yibus|

sAem|iey ueisesne)
ay} 10} (s)ainjuap juior

o



z}6 / ynsuoo-3Q / L3m3]

204sievy

000'65€'€LZ _ [e10)

g

000'GHS'¥ 000°G¥S'Yy I 00€+2/ W ‘G ¥N abpug| €z

Qazoyv jo yuswyedsp| 0007001 000°001 L ao0ald 00Z+09€ WY ‘Zy+1y ¥N abpug| zz
 Bujuueid Aq pawiuod | 000°056°2 000'G.¥'L Z ERETG) 008+252 WY 'ye+E€ HN abpug| |z
uofew}ss sjsoa | 000°001 000'00} | aoaid 009+¥0Z WY'LE MN abpug| oz
000'¥56 000'LLY Z aoaid 00Z+LLL WX'LL+0L 9N abpug| 61

000'998 000°cEd 2 aoald 00/+.51 WY '0Z + 61 WN abpug| g1

000°000'} 000'000°1 I ERET) 00S+L¥S WY ‘96 YN abpug| /1

sebpug| ol

000'000'C1 000051 08 wy (W/gw o)) uawyuequa ue asiel | |
000'09¢'c 000'0t 8 9oald 9)a|dWod |11} GO o [eMaual Youms | p|
sjuswaAoidwi
000°'002'61 000°0¥2 08 wy punosBispun |eryed buipnjoul jemaual Yoes} | ¢}
eleisy - AjuewsQ aul| Yoed) bopoeg
o
000'02.'v) 000°0p 80¢ ] Li:l ‘GO ‘|emaual youms
siswaAoldwi punoibiapun
000°'0¥2'96 000'0¥2 LO¥ wy lered Buipnjoul [lemaual yoed) jesausab | o}

Yelepes - jelly aul| Joel} bopoeg

0000001 00001 S}es lequiy buissosd | g

000°'088'S 000°0¥ Lyl adaid LL:L 'S9 Y ‘lemaual youms | 2
sjuawanoidwi punolBiapun

000°002'¢cL 000°0ve 5SS Wy [eided Buipnjoul [emaual Yoed} Jelaush

ewejeA - Aieyspejeg aui yoel} bopjoeg

000°00%°L

00001 S)as Jaquuiy buissoso

000°000°'8 000°0% 002 ERE L1:L ‘S9N slemaual youms
sjuawaAoldwl punolbispun

000°'0v8°.8 000°'0¥2 99¢ Ly [ered Bulpnjour femaual yoeu} jesousb | Z
azdo o)

Japioqg -yjisseky-ynkeg-nyeg aul| yoed} Bopoeg

§-1'¢'y xauuy

}iomiau Aemjles Z9V 9y} JO SaINSEaW UOIIE)|IGRYSI JO) UOIRW)SS S}S0)

B

sAemjiey ueisesnen
ayj J0j (s)ainjuap Juiop




2)6 / ynsuoD-3@ / LIM3L

Joaselevy

g0
0¥0°85S usasalojun ‘agueinsul ‘yojedsip ‘saxe)
096'L¥6°L S1S02 J0a1p
00¥'8 Ge (1% a0a1d sylojsejeg| 8z
00¥'9S 00L'v 2l EREID! auiyoew Buljup Jadesis uspoopn |  Zz
002'y Ge 0zl 903|d yoid budwe] | oz
0Ze'y 08l [£4 80ald sigjjos bund pey | sz
ob¥'L 09 ¥2 aoald Jejewowiay) ey | vz
000°09 Zl 000'S a0a1d SOSIp OAISBIQY | ¢2
000°2 oy 06 aoad SHIOM YOEJ]} J0} S}OS UOUBIAR 22
0S¥y Sy 0l aoa1d sayouaim sigeisnipy 1z
00S'L 0¢ 0S aoald Spury Jualayip sieq buimals Y4
009°'L ze 05 aoaid a01ds Jedeajs Joj JewwieH | 61
000°'08 000'0% Z aoald PUISIp J1ad OM) ‘SIBD SALID [83UM IN0 8l
000°08Y 000°0% 4! aoa1d sialleo spebug| /1
LPE'LE 1344 6Cl a0aid s|ybl| unojoo ¢ ‘sdwe| buijeubis| o}
ZH 0G/A 08E/02Z/MMA ¥ Jomod ‘A3]]0J} [@aym auo paysnd puey B Uo pajunowl
oor'e ecl'l Z aosid aulbue auljoseb uonens v sbBug yIMm 1 00SH OY 2dA) ‘siojeiauas Gl
9.9 P8 ) aoaid auibue suljoseb uojens pue sbblg Ypm 005z 4O odA} ‘'siojelsuas vl
pee’sL eel’l 0l eoa1d ureyd yum s19|Ind jies pajeledo pueH| ¢l
¥09'c 901 ve EREIR senbuo) butkiied Jadas|s o)a10U0) Zl
266'C 88 143 aoald sanbuo} buikiieo 1ades|s USPOOMA 1L
065°2¢ 0€6 Ge aoald 69 HO adA) ‘syoelonnelpAR | o1
999'8/ £ec'6e Z 9091d Www 0ZS 1 doeJ} Joj 001 AY @dA} 'seulyoew Bumals pue Bujioeil| 6
G6¢ G6¢ Jajuwi| anbioy Joy yusweddng 8
099'022 06v'9 $S EREID| pieyulag auibua auljoseb yym s adA} ‘seulydeW BUIMaIOSyoEDD /
100°681 1609 e aoaid 3-261 adA} 'SeulydeW BUIMBIOSUOEOD 9
G6¥'09 €0’y Gl aoaid 3-Z) dN adA} 'seuiydew buipuub ey S
988'L €€6'C Z ERE AZ-3 -8 ud odA} 'seulyoew buyup ed | ¢
£86 wns-dwnj 901Aap Aj[eolinespAy Joj Juawa|ddng €
GLe'Ll ehv'e g aoaid ZH 06 "0Q A 08€/02z 8uibua [eowoaje yum 3-NyS odA} 'smes ey [4
8/£'996 1.9l be aoald auibus uoyens pue sbbUg Yim $g9 odhy ‘snun bupoed Jo buidwie) L
"SJOLISIp Z9OY J0) S]00) pue saulbus adueuajulEW Yoel) [JeWS

9-1'C’'y Xauuy

SJo1)SIP Z9OV jo Juswdinba ay} ysjuajdas 03 uonewnss s3son

e

VO30Vl

sAem|iey ueiseone)
ay) 1oj (s)ainjuap jutor




z)b / ynsuoD-3Q / 13IM3L 00g LLzbY

azyo|000'ovL 000'0%1 808ld €L PuelLl ‘0L ‘¥ - | "ON abpuq

Jo Juawypeds@ | 000'000°L 000°000°1L | aoaid vyl + 0L W)'sL ON abpug
Buluueid A9 0000117} 000°0L1L°L | aoald 65/ + Z/yZ WY'G9 ‘ON abpuq

/661 Ul pauujuod [ 000°€8Y’ L 000°€8'L | aoald 06/ + ¥0¥Z WX 95 "ON abpuq
sabpuq 10J]000°901°1 000'901°L | aoold 6€Z + $Z£Z W) /Z "ON abpuq
uoljewnse s1s09 [ 00079256 000'925'6 L aoaid 91LZ + 682Z W) 81 ‘ON abpuq
sebplg

38
000°000°L 000°0¥ ERETG) 919/dwod ||} 9 o [emaual Youms | z|
sjuawaAolduwg
000'09€'6 000'0¥2 6¢ w punoJBiapun jeiied Buipnjous lemaual yoen | ||
Deuss - mibu|

- 90|asa - BISSNY Japiog aul| yoeJ) Bopioeg

000°0¥ 0¥ lemaual Jodeals abpliq
SyuawoaAoidwi punoJbiapun
000°008°0L 000°0¥2 Sy wy |eied Buipnjoul jlemausi yoel) eJousb | g

BIpaJjues - lwnjeg aulj Joel) boppeg

000°0S¢€ 00001 qe jes Sjes Jaquun Buissouo )
000°008°C 000°0% 0L aoaid LLil ‘69 ¥ ‘temaual youms | /
008‘szv'e ov 02.'09 adald siadea|s a1010u00 passasisaid Duibueyoxe | g
sjustaaoldw punolblepun
000'09.2°S 000'0¥2 ¥Z w lelded Buipnjout jemauai o) |esauab| ¢

WSV 0} JapJog-0Judepes-isljiq] aulj yoel} bopjoeg

000'005°} 00001 0sl sjes s}es Jaqui buisson | ¢
000'000°91 000°0¥% 00¥ ERED) LL'l ‘9 o s|emaual youms [ ¢
00002.°2. 000°0%2 €0¢ wy ‘Auoud puosas ‘ai0jeq se [emaual yoel) [el1auab| gz
Kwoud ysay ‘sjuswanoidwi punosBiepun
000'0¥9°Z9 000°0¥2 192 wy lelyed Bulpnjout jemaual yoes [esausb | |

dzoYV Japioqg - islliq L - jod aul| 3oeJ Bopjoeg

yiomjau Aemjies gZyo ay) Jo sainseaw uonepjigeyal Joj Uo|ewss s}so

L-}°C’y Xxsuuy

skemjiey ueiseanen
ay1 10} (s)ainjuap julop

Vo3IVl




216 / )Insuog-3Q /

13mag

2008wy

G66 86¢ uoasalojun ‘aduelnsu| ‘yoyedsip ‘saxe)

G00°'109°L S1S00 108IIp
00¥'8 Ge 0¥2 aoa1d syloJisejeg| ez
oob'9s 00L'y Zl ao9ld auiyoew Bulup jades|s uspoopn | /2
002’y 5S¢ ozl aoald yoid budwe] | oz
0zZE'Vy 08l 44 903|d slejjoi bunnd ey | s¢
ovv'lL 09 44 a%ald Jelauwiounay) ey | ve
00009 Zl 000'S aoald SOSIp aAISeIqQY | g2
0002 oy 0§ a9ald SHJOM YOI} 10} S}OS YouaIp\ | 22
oSy 14 0l 99a1d ssyouaim s|qeisnipy | 1z
00S°L o¢ 0s 3091d spury Juaiajylp sieq Bumeis| oz
009'L 4> 0G a0ald 991ds 1adaajs 1o} JalLLeH 6l
00008 000°0¥ Z 9091d omsip Jod oM} ‘sied BAlp [ayminod| g}
000°08v 000°0¥ Zl ad%91d siauleo apebug| /1
06S'LE (%44 oclt 2o8ld sjyby| unojoo ¢ ‘sdwe| buljjeubis| o}

ZH 0G/A 08€/022/MM v Jamod “Kajjod} [@aym auo paysnd puey uo psjunow
oop's gelL'l Z aoald aulbua auljoseb uonens  sb6ug uIM 1 005y O adA) ‘siojesauss Gl
Q/l'9 1¥8 8 aoa1d auibua auljoseb uopens pue sbbug Yum 005z 90 odAy ‘si0jelauln) vl
0ce'll eel’l 0l aoaid uieyd yum sia|ind |ieu pajelado pueH cl
0zL'e 901 02 2o91d senbuoy butkiies 1adssjs e1a10u0) |z}
09} 88 0z GREIL senbuo} buikiieo 1adaa|s Uspoopy | L1
009'8l 0€6 02 aoald 69 HD adA} 'syoel oineipAkH | 01
999'8. €EE'6E [4 EREIL WW 0ZG | YoeJy Joj 001 AY 8dA} 'saulyoew Buimals pue Buni) yoelL 6
G6¢ G6c Jajuwli| anbsoy 10} Juswa|ddng )
008°621 06¥°'9 oc aoaid pJeyuiag auibus auijoseb yim gs ] odA} ‘sauiyoeul Bumalosyoeos /
ov6'LZl 1609 0z ERETD 3-z51 adk} 'ssuiyoew buimaIosyoEo) 9
€9E' vy €E0'y bl EREL 3-21 dW 8dA} ‘sauiyoew buipuub ey g
998'/ €€6'C Z 90a1d AZ-3 -8 ¥d 8dA} ‘saujyoew Buljup ey 2
€86 wns-dwnj aoInap AjjesiinelpAy Joj awaiddng €
SLZ'LL eYy'e ) aoa1d ZH 06 "0Q A 08£/022 8uibus |eou}oale UM 3-NuS odA} 'SMES |ley Z
GZ6'LLY LLLo1 sz EREIG auibua uopengs pue sbbug yum yg5 odk; ‘syun Bunjoed 1o buidwe; i

"S]oMISIP 0ZHO 10j S|00} pue Saulbua souBUSUIBLL YOEBJ} [[EWS

0

8-1'¢'y xauuy

SjoL3ISIP aZyo o Juawdinba ay) ysjuajdal 0} uoijewysa s3son

2L

VO30Vl

sAemjiey ueiseane)
ayj 1o} (s)arnyuap juior




Z)6 7 ynsuod-3q 7 L3Im3y l 20 BLZHY

19 = E
weoe = ylpim
wegl/l = slayng Jano yibug)

000°08¥'2 000°0v2'L Z a0a1d ‘Bjep |eoluyoa) ‘gL | 4SS sulyoew bunenBal isejieq souewuopsd ybiH| 0L
100l = uBiam [e10}
wooe = yipim

W BBEE = SJayng JaA0 Yybus)
‘Bjep |eojuyos] yoen ureid
000'02.'S 000'098'2 4 eo91d pue sBuISS010 ‘SOUONMS JO B0UBUSIUIBW JDdLad 'S ¥ - G/¥ - 80 lewiun| 6
W 00’1 = Iies doy mojaq yidap BuljeAedxa ‘W 00y = pIEpPUE]S

Uipim BuijeAeoxa ‘W 0g°Lg = slayng Jaao yibua ‘uoneoidde |esiaAiun
000'09.'8 000'08E'V Z a%a1d ‘yoeJ} ufejd pue sBuissold ‘sayolms Joj aulyoew Bujues)o isejeq ‘08 INY 8
"8JoW SI8Y)0 pue siadeals 81a1ouod

Pue UBpOOM 104 3404 ‘qelb |IeJ ‘Ja}Nd POOMYSNIQ PUB PIOM oXI| SSLI0SSBI0E

000'500'L 000'GeE € 20ald pue wuw 0zs| abneb YoeJ} ‘A / LOM JOJRARIXS JOPEO| PEOl / |IBY L

000°0¢ wns dwn) sa160q pue sayelq ‘SISSeyo ‘Jeab buiuuni Jo yoayo 9
‘Sued ulew pajoajap Jo [emalal pue

00S'GZ1 00211 Sl aos1d |01)u09 JlneJPAY - jlo ‘sadid ‘sdwind jo uoneujwexa ‘yuswdinba o1NeIPAH S
'S9110SSa20k pue

00Z°0. 00L'LL 9 aoaid uonje|jeisul yum 83e|dwoo youm Buijianed) ‘Aa)jol} ‘qeio Joj s10j0W ouj0a|g y
‘SS1I0SSa02k ||e pUB J3{|04ju0d - J0]0BJUOD

000'v¥0‘L 00¥'¥01 ol aoald M3U ‘J0}0BU0D Jojesauab yum juswdinba Jossaiduwioo Jo uoie|jeisul MaN €
"S8LI0SSA00E ||B YIMm 919|dWiod pleoq [0JjU00 ‘1auUiqeD adiAlas

000's8S 000°LLL S aoald mau Jo Buljqwasse ‘uonejeisul 1994ap Jo Bulquiassesip ‘abpliq auel) Z
V1 - 1Q 90¢¢e

002'625 001 ‘¥ 2l aoald adA} siojow .e|jidialeo mau Aq siojow |9salqg uelsSsSny oy} jo Buibuey) L

‘doysxyiom Kem juasuewlad
3y} J0 G2 / 6 MN Wa)lsAs sauibue jemaual yoes) Bunsixa ay) Jo Buineysano

azyo jo doysyiom Aem jusuewad ay) o Ausujysew [eUISSI 10) UOHRLUNSD S}SO)

6-1°C’y Xxauuy

sAem|ley ueiseanen
vO3dvil ay3 1oy (s)ainjusp julor




216 /Ynsuod-3Q/ LIM3IL

20a6lzZ4v

000°000°/¢C doys iopn Repn Jusuellad (10
9eLLYE'L usasalojun ‘Yojedsip ‘saxe}
$92'859'62 doys iopn Repn JusuelLIod (€10
ZH
0G/A\ 08€/02Z/MM ¥ Jamod ‘Asjjony [9aum auo paysnd puey e uo pajunow

¥98'cl €EL'L 8 aoad sutbus auijoseb uonens g sbBUg yum 1 0osy DY adA) ‘siojeleusn | g

000°091 000°'0¥ 4 aoald SIeD @AUp [eaym Inod | /1

000'00% 000'0¥ 0l aoald siauled epebug| ol
adlAap Buiinseaw

000'6 oSy 0z sadald Jued pue abneb Moeuj ‘sbuisso.d ‘sjuiod Joj sabneb yoesy pauiquo) Sl
$12da9|S 91810U0D PUB USPOOM JO |eMaUal

000'00G 000'052 Z aoald Ised LHIN adA} ‘ww ozg | obneb yoel) 4o) auiyoew Buibueys tadas|g vl
9|0IyaA uoljoadsul aulj peaylaAc pue [auunj se asn

000°0LL'} 000'0L1°L 3 803ld 0} Os|e ‘ww 0zg| abneb yoeu} Joj v 0L 0.6 2dA) ‘s|o1yaA uoloadsul abpug £l
= 000°590'61 J0 821id [B}0} JO % Q1

005'906°L wns duin) Zl -8 ¥N o} sped ageds| 2|
1 9 Jamod awdinbs Bupyoen
000°001}°} 000°'05S Z 90a1d 310 pue ajgejusny pajjouod JNeIPAY YUM HdIN adA} 1ejealy) |1es oinespAH

o

sAemjiey veiseane)n
8y} 10} (s)ainjuap julop




Joint Venture(s) for the m
Caucasian Railways TRACECA \

Annex 4.2.2-1

Costs of double-track equipment with signalling facilities on ARM
stations

1 |impedance bonds with secondary 206 590| 121,540
winding 0.2-1000
2 |impedance bonds with secondary 69 1100| 75,900
winding 0.6-1000
3 |joining pieces for chokes piece 159 30 4,770
4 | connection ropes for impedance piece 388 120| 46,560
bonds with secondary winding
5 |transformers POWS - 2A piece 26 25 650
6 |transformers PRT piece 30 10 300
7 _|transformers RTE piece 22 10 220
8 [transformers ST-4 piece 811 12 9,732
9 [transformers SOBS piece 27 20 540
10 | switch relay PPRE-5000 piece 39 33 1,287
11 | selenium rectifier BWC piece 10 2 20
12 |resistors 2,2 Q piece 61 1 61
13 | signal lenses pole signals - green piece 52 60 3,120
14 | signal lenses pole signals - yellow piece 72 60 4,320
15 | signal ienses pole signals - red piece 60 60 3,600
16 | signal lenses pole signals - white piece 67 60 4,020
17 | signal lenses dwarf signals - green piece 53 60 3,180
18 |signal lense dwarf signals - yellow piece 24 60 1,440
19 |signal lenses dwarf signals - red piece 57 60 3,420
20 |signal lenses dwarf signals - bleu piece 67 60 4,020
21 jvirg];irtlsl lenses dwarf signal - moon piece 103 60 6,180
22 |assembly line PMWG - 0.75 mm m 9,200 1 9,200
23 |assembly line PMWG - 2.50 mm m 4,000 1 4,000
24 |rectifier WAK 13 piece 44 35 1,540
25 |accumulators ABN - 72 piece 1,444 360| 519,840
26 |cable SPPB 3 x 1 m 450 2 900
27 |cable SPPB 7 x 1 m 900 2 1,800
28 |cable SPPB 16 x 1 m 700 2 1,400
29 |cable SPPB 24 x 1 m 950 2 1,900
30 |cable SPPB 38 x 1 m 510 2 1,020
31 |relay OMW -2/ 40 piece 98 15 1,470
total 837,950
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Joint Venture(s) for the m
Caucasian Railways TRACECA

Annex 4.2.2-2

Costs of the complete equipment of ARM stations with signalling
facilities

impedance bonds with secondary 80,830
winding 0.2 - 1000
2 |impedance bonds with secondary piece 100 1100 | 110,000
winding 0,6-1000
3 |joining pieces for chokes piece 120 30 3,600
4 | connection ropes for impedance piece 217 120 | 26,040
bonds with secondary winding
5 |transformers POWS - 2A piece 106 25 2,650
6 |transformers PRT piece 65 10 650
7 _|transformers RTE piece 60 10 600
8 [transformers ST-4 piece 435 12 5,220
9 |transformers SOBS-, piece 83 20 1,660
10 [ switch relay PPRE-5000 piece 33 33 1,089
11 | selenium rectifier BWC piece 38 2 76
12 | point mechanisms SP - 6 piece 4 4 8,000
13 | signal lenses pole signals - green piece 103 60 6,180
14 |signal lenses pole signals - yellow piece 90 60 5,400
15 | signal lenses pole signals - red piece 103 60 6,180
16 [ signal lenses pole signals - white piece 103 60 6,180
17 | signal lenses dwarf signals - green piece 523 60 | 31,380
18 | signal lenses dwarf signals - yellow piece 360 60 | 21,600
19 |signal lenses dwarf signals - red piece 538 60 | 32,280
20 |signal lenses dwarf signals - bleu piece 359 60 | 21,540
21 signal lenses dwarf signals - moon piece 434 60 | 26.040
white ’
22 |assembly line PMWG - 0.75 mm m 4,000 1 4,000
23 |assembly line PMWG - 2.50 mm m 3,000 1 3,000
24 |rectifier WAK 13 piece 32 35 1,120
25 |accumulators ABN - 72 piece 984 360 | 354,240
26 |cable SPPB 3 x 1 m 1,500 2 3,000
27 |cable SPPB 7 x 1 m 1,500 2 3,000
28 |cable SPPB 16 x 1 m 1,500 2 3,000
29 |cable SPPB 24 x 1 m 1,450 2 2,900
30 |cable SPPB 38 x 1 m 1,350 2 2,700
31 [relay OMW - 2/ 40 piece 80 15 1,200
total 775,355
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Joint Venture(s) for the m
Caucasian Railways TRACECA

Annex 4.2.2-3

Renewal costs of signalling installations on ARM stations

1 | Archut 2662 4 1 6 1,024,000

2 | Spitak 2673 15 22 18 1,780,000

3 [Nalband 2683 6 17 12 1,136,000

4 | Kaltakhchi 2693 7 18 11 1,192,000

5 | Dshadshur 2702 11 19 13 1,416,000

6 | Maisyan 2712 5 18 10 1,100,000

7 | Gyumri 2723 67 80 62 6,852,000

total 14,500,000
Y unit price of a switch US $36
2 unit price of a signal uUs $40
3 unit price of a presence-of-trains indicating equipment Us $20

Annex 4.2.2-4

Costs of maintenance of ARM signalling and telecommunication
installations

1 | measuring instruments for signalling p 70 300 21,00

installations
2 | measuring instruments for exchanges piece 5 500 2,500
3 | measuring instruments for piece

telecommunication installations 30 300 9,000
4 | ohmmeter piece 22 200 4 400
5 [cable measuring instruments piece 4 2,500 10,000
6 | cable detectors piece 4 5,000 20,000
7__ | equipment for cable assembly work piece 10 30 300
8 | pole climbers pair 32 100 3,200
9 | safety belts piece 32 100 3,200
10 [tool box, complete piece 20 3,000 60,000
11 |truckster piece 12 50,000 600,000
12 | truck with lifting gear piece 3 300,000 900,000
13 | small excavator piece 2 50,000 100,000
14 | cable trailer for cable laying piece 2 20,000 40,000
15 | costs qf maintenance of repair shops and lump sum > 25.000 50,000

surveying centres

total 1,823,600
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Joint Venture(s) for the
Caucasian Railways

L T

Laying of cables on the ARM lines

Annex 4.2.2-5

laying of the 1st cable on the
main line Yerevan - Ayrum
(stages 1 - 3)

o glass-fibre cable

300 km

6.500

1.950.000

e transmission equipment
(equipment)

33 stations

20.000

660.000

laying of the 1st cable
on the remaining lines
(stages 4 - 6)

e glass-fibre cable

390 km

6.500

2.535.000

e transmission equipment
(equipment)

28 stations

20.000

560.000

laying of the 2nd cable
on the section

Yerevan - Ayrum
measures of 3rd priority)

e glass-fibre cable

300 km

7,000

2,100,000

¢ transmission equipment
(equipment)

9 stations

20,000

180,000

laying of the 2nd cable
on the remaining lines
measures of 3rd priority)

s glass-fibre cable

390 km

7000 US$/km

2730000 USD

e transmission equipment
(equipment)

6 stations

20000 US¥$/st.

120000 USD

A4-225.D0C
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Joint Venture(s) for the
Caucasian Railways

L T

Costs of ARM exchanges

Annex 4.2.2-6

1 |Yerevan 2,000 400,000
2 | Gyumri 2,000 400,000
3 |[Sanain 400 80,000
4 |Vanadzor 500 100,000
S [Ayrum 100 20,000
6 |Masis 500 100,000
7 |Razdan 200 40,000
8 |Sevan 200 40,000
9 |Charentsavan 200 40,000

total 1,220,000

Yus $ 200 were estimated for the individual subscriber's connection in calculating the sums.

Costs of ARM train radio installations

Annex 4.2.2-7

FESA piece 34 40,000 1,360,000
2 |FADA piece 74 20,000 1,480,000
3 |aerials piece 34 8,000 272,000
4 |poles piece 34 40,000 1,360,000
5 | switching buildings piece 34 20,000 680,000
6 |equipment of locomotives piece 92 40,000 3,680,000

total 8,832,000
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Joint Venture(s) for the
Caucasian Railways

LT T

Annex 4.2.2-8

Costs of the complete equipment of AGZD stations with signalling
facilities

1 | complete light signals pieces 113 14,000| 1,582,000
2 | complete ground signals pieces 180 5,000 900,000
3 |signal lenses pieces 1,500 1,750 2,625,000
4 |signal panel pieces 200 5,000( 1,000,000
5 :fgsneast'y equipment for light lump sum 1(1,200,000| 1,200,000
6 |complete switches drives pieces 490 7,050] 3,454,500
7 3§3Z?b'y equipment for switches || 0 <m 111,192,500| 1,192,500
8 K/?Egiiznce bonds with secondary | oo 656|  3,500| 2,296,000
9 | connection ropes pieces 800 2,400} 1,920,000
10 | barrier motors pieces 150 1,400 210,000
11 | signalling cable lump sum 113,000,000 3,000,000
12 | axle-counter equipment pieces 1,370 6,000} 8,220,000

total 27,600,000

A4-228.DOC
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Joint Venture(s) for the
Caucasian Railways

Laying of cables on AGZD lines

rcec [N

Annex 4.2.2-9

laying of the 1st cable on the
main line Baku - Beyuk-
Kyassik

(stages 1 - 5)

e glass-fibre cable

503 km

6,500

3,269,500

e transmission equipment
(equipment)

48 stations

20,000

960,000

8

iéying of the 1st cable
on the remaining lines
(stages 6 - 9)

» glass-fibre cable

870 km

6,500

5,655,000

e transmission equipment
(equipment)

85 stations

20,000

1,700,000

laying of the 2nd cable
on the main line

Baku - Beyuk-Kyassik
(measures of 3rd priority)

o glass-fibre cable

503 km

7,000

2,100,000

e transmission equipment

5 stations

20,000

100,000

laying of the 2nd cable
on the remaining lines
(measures of 3rd priority)

e glass-fibre cable

870 km

7,000

6,090,000

e transmission equipment
(equipment)

8 stations

20,000

160,000

A4-229.00C
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Joint Venture(s) for the m
Caucasian Railways TRACECA

Annex 4.2.2-10

Costs of AGZD exchanges

1 | Baku administration 3,000 600,000
2 |Baladshary 2,000 400,000
3 [Baladshary settlement 1,500 300,000
4 |[Eybat 30 6,000
5 |Puta 30 6,000
6 |Karadag 100 20,000
7 | Songachali 100 20,000
8 | Duvanni 30 6,000
9 | Aliat main station 500 100,000
10 | Navagi 30 6,000
11 | Kasi-Magomed 1,000 200,000
12 |Padar 30 6,000
13 | Sagiri 100 20,000
14 | Kyrdamir 500 100,000
15 |Udshary 300 60,000
16 | Yaki 100 20,000
17 | Yevlakh 1,000 200,000
18 | Geran 30 6,000
19 | Dalimamedly 30 6,000
20 [ Gyandsha 3,000 600,000
21 | Gyandsha settlement 400 80,000
22 | Alabashli 30 6,000
23 | Dollyar 50 10,000
24 |Taus 50 10,000
25 | Akstafa 500 100,000
26 | Beyuk-Kyassik 300 60,000
27 |line to Yalama 1,300 260,000
28 |line to Astara 800 160,000
29 |line to Sadarak 3,850 770,000

total 4,138,000

Yus $ 200 were estimated for the individual subscriber’s connection in calculating the sums.
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Joint Venture(s) for the
Caucasian Railways

rcec [

Costs of AGZD train radio installations

Annex 4.2,.2-11

1 [FESA pieces 37 40,000 1,480,000
2 |FADA pieces 77 20,000 1,540,000
3 |aerials pieces 37 8,000 296,000
4 |poles pieces 37 40,000 1,480,000
5 | switching buildings pieces 37 20,000 740,000
6 |equipment of locomotives pieces 100 40,000 4,000,000
total 9,536,000

Annex 4.2.2-12

Costs of the complete equipment of GRZD stations with signalling
facilities

1 [complete light signals pieces 375 14,00 5,250,00
2 |complete ground signals pieces 162 5,00 760,00
3 |signal lenses pieces 1,700 1,75 2,975,00
4 |signal shade pieces 350 5,00 1,750,00
5 :%Snea”l”sb'y equipment for light lump sum 1| 1,60000| 1,600,00
6 |complete switches drives pieces 400 7,05 2,820,00
7 3232;“')’ equipment for switches |0 sum 1| 163600| 163600
8 impe_dance bonds with secondary pieces 1750 3.50 6.125,00
winding
9 |connection ropes pieces 1,600 2,40 3,840,00
10 |barrier motors pieces 60 1,40 84,00
11 |signalling cable lump sum 1 | 3,500,00 3,500,00
12 | axle-counter equipment pieces 1,860 6,00 | 11,160,00
total 41,500,00
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Joint Venture(s) for the
Caucasian Railways

rcecn [

Laying of cables on GRZD lines

Annex 4.2.2-13

Laying of the 1st cable on the
main line Gardabani - Tbilisi -
Poti/Batumi (stages 1 - 5)

e glass-fibre cable

482 km

6,500

3,133,000

e transmission equipment

49 stations

20,000

980,000

laying of the 1st cable on the
remaining lines (stages 6 - 9)

¢ glass-fibre cable

140 km

6,500

910,000

e transmission equipment

12 stations

20,000

240,000

Q

laying of the 2nd cable on the
section Gardabani - Thilisi -
Poti/Batumi (measures of 3rd

priority)

e glass-fibre cable

482 km

7,000

3,374,000

e transmission equipment

11 stations

20,000

220,000

0

laying of the 2nd cable
on the remaining lines
(measures of 3rd priority)

» glass-fibre cable

140 km

7,000

980,000

e transmission equipment

4 stations

20,000

80,000
0

aying of the 1st cable on the
section Ingiri - Gachiani
(included in the measures of
3rd priority)

e glass-fibre cable

200 km

1,400,000

e transmission equipment

19 stations

380,000

laying of the 2nd cable
on the section

Ingiri - Gachiani
(measure of 3rd priority)

e glass-fibre cable

200 km

7,000

1,400,000

e transmission equipment

20,000

80,000

A4-2213.DOC
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Joint Venture(s) for the m
Caucasian Railways TRACECA

Annex 4.2.2-14

Costs of GRZD exchanges

1 | Batumi 1,000 200,000
2 |Poti 1,000 200,000
3 | Senaki 400 80,000
4 | Samtredia 3,000 600,000
5 |Kutaissi 1,000 200,000
6 | Zestafoni 500 100,000
7 | Khashuri 3,000 600,000
8 |[Gori 500 100,000
9 |Thilisi 7,000 1,400,000
10 |[Rustavi 200 40,000
11 | Gurdshani 500 100,000
12 |Marneuli 200 40,000
13 | Borshomi 200 40,000

total 3,700,000

Yus $ 200 were estimated for the individual subscriber’s connection in calculating the sums.

Annex 4.2.2-15

Costs of GRZD train radio installations

1 |FESA piece 22 40,000 880,000
2 |FADA piece 79 20,000 | 1,580,000
3 |aerials piece 22 8,000 176,000
4 |poles piece 22 40,000 880,000
5 | switching buildings piece 22 20,000 440,000
6 |equipment of locomotives piece 100 40,000 | 4,000,000

total 7,956,000
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Annex 4.2.2-16

Proposal for the priority equipment of the main lines Baku-Thilisi-
Poti and Thilisi-Yerevan with modern communication and computer
technology (pilot project communication)

1 Introduction

The analysis of the conditions of the signalling and communication technology
performed within the scope of the project ,Joint Venture(s) for the Caucasian
Railways" shows unambiguously that the technical condition and the functioning of
the communication installations do not allow a secure operation of the train traffic at
the three railways. Approximately 50 per cent of the cable and overhead cable
network were dismantled, buildings were destroyed by military conflicts and
earthquakes. Due to the lack of maintenance during many years the condition of the
facilities were aggravated and they can only partly be used. This can especially be
expressed by the following facts:

» the secure operation of the train traffic within the passenger and freight transport
cannot be guaranteed due to the missing or desolate telecommunication
infrastructure between the stations and the operating centres

» the data and voice services required for the operation of the railway transport
cannot be realised neither with the required quality nor in time.

 the information interchange between the railways administrations of the three
countries cannot or can only be realised through the network of the Russian
railways

 the interchange of digital data for operating and logistic systems cannot be
realised in real time.

* An interchange of information and data between the railways on one side and the
corresponding means of transport like ports, shipping companies, forwarding
companies and so on the other side is not possible

* the implementation of information systems on the basis of databases for transport
clients is not possible due to the lack of missing communication facilities.

This brings significant competitive disadvantages, economical losses and negative
influences on the railways transport to the railway administrations of Armenia,
Azerbaijan and Georgia.

The three railway administrations have already expressed the priority of a working
communication network during the TRACECA meeting (Fourth Working Group
Meeting, Athens, October 17" - 18™ 1996).
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2 Task description
2.1 Overall tasks

On the basis of the above-mentioned conditions of the communication network the
strategy purposed within the above-mentioned project plans the equipping of 5 main
lines (2470 km) of the ARM, the AGZD and the GRZD with modern fibre optical
cables and transmission technology in three phases.

The need in investments for the realisation of all three phases for the three railways
administrations was calculated as follows:

| ARM | AGZD | GRZD | SUM

Mill. US$ 25.1 38.5 31.4 94.9

Two cables are used along the line to guarantee the full reliability of the cable
installation. An optical fibre cable with 12 fibres (cable A) and another cable with 6
fibres (cable B) will be laid. Both cables will be laid separately. Cable A will be
connected with every station and cable B with every node. Both cables form a ring
together with the corresponding transmission technology and consequently
guarantee the required high redundancy for the transmission quality.

Cable A should be laid during the first phase. After the construction measures 30
stable channels per fibre are at the railways’ disposal to satisfy their basic needs.
Cable B follows at the second phase and will allow the formation of a ring. Due to
the use of modern communication technology 1920 channels per fibre will be at the
railways’ disposal which are sufficient to guarantee a secure train operation (see
Annex 1).

The reconstruction of the switching technology is planned to be realised at a third
phase.

2.2 Pilot project

By a short term provision of financial means of approximately 15 Mill. ECU by the EU
the basic preparations, which already have practical influence, for the project can be
realised as a first step of 1st phase and will lead to practical results for improving the
communication system of the railways concerned. The technology obtained by these
means is part of the whole task and offers necessary interfaces required for the
signalling system. The proposed solution can be expanded to the final state without
major technical and financial requirements. The interfaces for the voice and data
communication required and the access to third networks can then be Integrated at a
later moment.

42216 D0C 2 TEWET / DE-Consult / gtz
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Territorially, it is proposed to concentrate this pilot project on the TRACECA corridor
on the lines Baku - Tbilisi - Poti and Tbilisi - Yerevan. The lines will be equipped
with optical fibre cables (12 fibres) and a transmission technology providing at the
moment 30 channels (2 Megabit).

3 Project idea
3.1 Technical description of the pilot project

The idea of the project is to create the basis for a step-by-step innovation of the train
control and signalling systems, of the communication technology and the data
processing for the communication infrastructure on the TRACECA corridor with a
limited expenditure. Therefore it is proposed to lay an optical fibre cable along the
line Baku - Tbilisi - Poti as well as along the line Tbilisi - Yerevan. This cable should
be realised as an self-supporting aerial cable with 12 fibres which will be mounted at
the pylons of the catenary sytem. The cable will be connected with every station. For
this reason at every station transmission devices (communicators, muitiplexers) will
be installed. Annex 2 shows an overall view. 1225 km of overhead optical fibre cable
are to be laid.

| ARM | AGZD | GRZD

km 300 503 422

It is assumed that the existing pylons principally allow the mounting of the optical
fibre cables (static and dynamic load). The concrete type of cable has to be
determined during the projecting. Due to the faster and cheaper realisation an aerial
cable is preferred in comparison with a cable laid in the ground.

The proposed cable with 12 fibres corresponds to the calculated need of the
railways at the moment and and can be used for other communication purposes in a
limited way in the future. The Annexes 3, 4 and 5 contain an overall view of the
cables to be laid within the pilot project as well as graphs showing the share in the
proposed total network. The Annexes 6, 7 and 8 show the locations for the
installation of the required transmission facilities. To satisfy the basic need at the
first time transmission technology for 30 channels (pulse code modulation - PCM)
will be installed.

The following table provides an overview over the required transmission equipment:

A4-2216DOC 3 TEWET / DE-Consult / gtz



Joint Venture(s) for the
Caucasian Railways

Number of transmission stations

l ARM | AGZD l GRZD
e communicators 33 39 54
¢ PCM devices 33 39 54

The proposed transmission technology guarantees the use of the existing signalling
and communication equipment and computers without additional technical
requirements. The modal structure allows the access to external networks as well as
internal expansions.

It is necessary to create a network management centre in Tbilisi for the management
of the whole transmission network technology of the three countries. The equipment
should consist of a server PC, decentralised connecting devices, spare parts,
special software tools and measurement technology.

At the moment the real need in PC’s and modems cannot be calculated due to the
insufficient progress of the data-processing project. This need has been included
into the ,Contingencies".

3.2 Cost requirements

The cost calculating was performed on the basis of two budget offers resulting in the
expected following cost requirements

costs for the optical fibre cable per km 7,500 US$
costs per transmission station 20,000 US$
This results to the following general cost requirements (in million US$)

Cable Stations SUM
ARM 2.25 0.66 2.9
AGZD 3.77 0.78 4.55
GRZD 3.17 1.08 4.25
network management
centres 0.88
Sum of investments 12.59
preparation 15% 1.89
Total 14.48

A4-2216.DOC
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4 Project preparation and implementation

For the co-ordination and supervision of the project implementation it is suggested to
create a temporary working group (ad hoc group) under the leadership of an
European Consultant. Representatives of the ARM, AGZD and GRZD and of the
European consulting firms should be members of this ad hoc group.

0 The main aims of co-ordination are as follows:
» co-ordination of tenders for the communication network Poti, Tbilisi - Baku,
Thilisi - Yerevan;
scheduling of works;
receipt and evaluation of bids;
assistance to negotiations;
monitoring in the implementation phase;
determination of the financing body;
approval of the progress reports.

O The supervisory tasks are as follows:
 preparation of test programmes and evaluation of test results:
* inspection and control of works during pre-delivery, take-over, periodic and
final warranty inspection;
e issuing of certification
e monitoring of project performance and progress;

0O The set-up and training and operation implies:

o establishment of maintenance department/service centres in the three
countries;
preparation of maintenance contracts with telecommunication companies;
organisation of training activities;
establishment of an operations control centre (OCC):;
agreements regarding the leasing of communication channels;

The requirement for the project management is approximately 650,000 US$.
5 Training

For the realisation of the project the training of 17 experts is required.
Because the installation is planned under the leadership of a supervisor the training
of the installation, maintenance and operating staff should be performed be the
supplier.

Overview of training costs

Costs
staff for the cable installation 25,000 US$
staff of the network management centre 106,000 US$
technicians of the main stations 72,000 US$

203,000 US$

A4-2216.DOC
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6 Masterplan

Activities 1 9197 1 9|99

1 Tendering

2 Bids

3 Evaluation

4 Contracting

5 Planning and
projecting

6 Approval of proj.
documents

7 Installation

8 Putting into op.,
acceaptance test

9 Project assistance

7 Summary

The presented proposal for the pilot project communication contents:

Million US$ Million ECU
total cost volume 14,480
project management 650
training 203
15,333 13,939
Contingencies 1,061
15,000

It is possible to realise the project till the end of 1999, if the decision concerning the
provision of means and the tender is carried out until 12/97.

It is recommended to form the ad-hoc-group assisting the project implementation
immediately after the approval of the means to make sure that the group can start
tendering.
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e e

Investment costs for power supply equipment of the ARM

Annex 4.2.3-1

1 |Replacement of rectifier units piece 30 5,000 150,000
2 {Rehabilitation of invertor units | piece 60 5,000 300,000
3 |Replacement of corroded piece 1927 150,000
supports
4 | Replacement of contact wires km 310.5 750,000
5 |Amplification and replacement | piece 315 200,000
of line feeder and supply
feeder
total 1,550,000
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Joint Venture(s) for the
Caucasian Railways

TRACECA

> Tacis

Annex 4.2.3-3

Investment costs for power supply equipment of the GRZD

Investment costs
No. Rehabilitation Work in US$
1997 1998 1999 2000
First Segment
1 | Reconstruction of feeding cable in 14.06 0.00 0.00 0.00
station Ingiri
(2 x 0.8 km)
2 [Reconstruction of main transformer in 0.00| 117.19 0.00 0.00
station Cheta Dsalovani
3 | Reconstruction of 2 traction aggregates 15.63 0.00 0.00 0.00
in station Senaki
4 | Reconstruction and amplification of 2 46.88 0.00 0.00 0.00
incoming feeders in station Samtredia
5 | Reconstruction of substation Supsa 195.31 0.00 0.00 0.00
6 | Reconstruction of the 2. traction 11.72 0.00 0.00 0.00
aggregate in station Rioni
7 | Reconstruction of the 2. traction 7.81 0.00 0.00 0.00
aggregate in station Sestafoni
8 | Changing of auxiliary transformer in 2.34 0.00 0.00 0.00
station Marelis
9 | Reconstruction of main transformer in 117.19 0.00 0.00 0.00
station Zipa Dsalovani
10 | Reconstruction of main transformer in 0.00 0.00}y 117.19 0.00
station Lichi Dsalovani
11 | Changing of auxiliary transformer in 2.34 0.00 0.00 0.00
station Lichi Dsalovani
12 | Changing of auxiliary transformer in 2.34 0.00 0.00 0.00
station Metechi
13 | Reconstruction of feeding input cable in 19.53 0.00 0.00 0.00
station Thilisi
14 | Changing of about 50 battery sets 23438 117.19{ 11719 117.19
15 | Changing of about 80 high speed circuit 78.13 78.13 78.13 78.13
breakers
16 | Reconstruction of OCS contact wire 0.00 0.00 0.00 0.00
e Poti-Samtredia (21 km) 7813 85.94 0.00 0.00
e Batumi- Samtredia (59 km) 226.56| 234.38 0.00 0.00
o Sestafoni- Khashuri (4 km) 31.25 0.00 0.00 0.00
e Khashuri- Tbilisi (41 km) 156.25| 164.06 0.00 0.00
e Thilisi - Beyuk-Kyassik (7 km) 5469 0.00 0.00 0.00

A4_233 DOC 1
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Joint Venture(s) for the
Caucasian Railways

TRACECA

D Tacis

Investment costs

No. Rehabilitation Work in US$
1997 1998 1999 2000
e Tbilisi- Sadakhlo (20 km) 78.13 78.13 0.00 0.00
17 | Reconstruction of carrying cables 0.00 0.00 0.00 0.00
o Senak- Samtredia (30 km) 117191 11719 117.19 0.00
e Samtredia- Sestafoni (25 km) 140.63 46.88 46.88 0.00
e Sestafoni- Khashuri (5 km) 46.88 0.00 0.00 0.00
o Khashuri- Tbilisi (18 km) 46.88| 117.19 23.44 0.00
18 | Reconstruction and amplification of 0.00 0.00 0.00 0.00
feeding cables
e Ingiri- Samtredia (20 km) 62.50 0.00 0.00 0.00
e Samtredia- Sestafoni (10 km) 31.25 0.00 0.00 0.00
e Sestafoni- Khashuri (8 km) 23.44 0.00 0.00 0.00
o Khashuri- Thbilisi (20 km) 0.00 62.50 0.00 0.00
e Thbilisi- Sadakhlo (10 km) 0.00 31.25 0.00 0.00
19 | Reconstruction of OCS and feeding lines 0.00 0.00 0.00 0.00
for SCADA
e Samtredia- Sestafoni (5 km) 11.72 7.81 0.00 0.00
e Sestafoni- Khashuri (11 km) 15.63 27.34 0.00 0.00
o Khashuri- Thbilisi (10 km) 19.53 19.53 0.00 0.00
¢ Thbilisi- Beyuk Kyassik (3 km) 11.72 0.00 0.00 0.00
20 | Changing of corroded supports 0.00 0.00 0.00 0.00
e Poti-Senaki (200 pcs.) 234.38| 234.38 0.00 0.00
e Senaki- Samtredia (100 pcs) 234.38 0.00 0.00 0.00
e Samtredia- Batumi (400 pcs.) 234.38| 468.75 78.13 0.00
¢ Brozeuli- Rioni (100 pcs.) 0.00| 234.38 0.00 0.00
e Thbilisi- Sadakhlo (250 pcs.) 117.19| 234.38 78.13 0.00
21 |Reconstruction of traction power 0.00 0.00 0.00 0.00
supplying lines
- e Ingiri- Senaki (39 km) 39.06 39.06 0.00 0.00
- | e Poti- Senaki (39 km) 39.06 39.06 0.00 0.00
22 | Reconstruction HV lines for autoblocking 0.00 0.00 0.00 0.00
signalling systems
e Poti- Chaladidi (15 km) 46.88 0.00 0.00 0.00
e Senaki- Abasha (15 km) 46.88 0.00 0.00 0.00
e Natanebi- Ureki (8 km) 25.00 0.00 0.00 0.00
e Ureki- Supsa (7 km) 21.88 0.00 0.00 0.00
e Samtredia- Kopidnari (9 km) 28.13 0.00 0.00 0.00
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Joint Venture(s) for the
Caucasian Railways

TRACECA

D Tacis

Investment costs

No. Rehabilitation Work in US$
1997 1998 1999 2000
¢ Rioni- Adshmeti (8 km) 25.00 0.00 0.00 0.00
o Adshmeti- Sviri (9 km) 28.13 0.00 0.00 0.00
23 | Reconstruction of HV lines (12 km) 39.06 39.06 0.00 0.00
24 | Reconstruction of HV open- wire lines (6 31.25 0.00 0.00 0.00
km
25 Re():onstruction of LV lines (36 km) 15.63 31.25 0.00 0.00
26 156.25( 156.25 156.25 0.00

Reconstruction of traction power supply

0.00

Second Segment 0.00 0.00 0.00

1 | Reconstruction of substations 0.00 0.00 0.00 0.00
e Poti 0.00 0.00f 156.25] 156.25
e Senaki 0.00| 156.25 0.00 0.00
e Supsa 234.38 0.00 0.00 0.00
o Kopitnari 0.00f 23438 0.00 0.00
¢ Rioni 156.25 0.00 0.00 0.00
e Sestafoni 0.00 0.00| 156.25| 234.38
e Grakali 0.00 0.00f{ 117.19 78.13
e Zipa 0.00 78.131 156.25 0.00
e Agara 0.00 7813 156.25| 156.25
e Barneuli 78131 156.25 0.00 0.00
e Sadakhlo 0.00| 11719 156.25 0.00

2 | Building of new power supply 0.00 0.00 0.00 0.00
substations
e Chaladidi 0.00f 234.38] 31250 0.00
e Batumi 0.00| 23438 312.50 0.00
e Tshakva 0.00 0.00f 156.25| 31250
e Tshapana 0.00 0.00] 156.25| 312.50
o Kharagauli 0.00| 156.25| 312.50 0.00
e Thbilisi- Marshalling Yard 0.00 0.00 0.00| 468.75

3 | Building and Reconstruction of 5 section 93.75 93.75 46.88 0.00
posts in
Tsadsvi, Chobi, Brozuela, Gomi and
Skra

4 | Reconstruction of OCS 0.00 0.00 0.00 0.00
o Senaki- Poti (40 km) 97.66 97.66 97.66 97.66
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Joint Venture(s) for the
Caucasian Railways

TRACECA

D Tacis

Investment costs
No. Rehabilitation Work in US$
1997 1998 1999 2000
e Senaki- Samtredia (24 km) 78.13 78.13| 117.19 0.00
o Batumi- Samtredia (85 km) 125.00| 281.25| 12500 171.88
¢ Station Samtredia (1 station) 78.13 78.13 0.00 0.00
e Brozeula- Rioni (4 km) 39.06 0.00 0.00 0.00
o Station Zereteli (1 station) 39.06 39.06 0.00 0.00
o Station Gomi (1 station) 58.59 0.00 0.00 0.00
e Thbilisi- Rustavi (50 km) 0.00 0.00| 234.38| 351.56
o Thbilisi- Sadakhlo (50 km) 117191 11719 117.19| 234.38
5 | Changing of corroded supports 0.00 0.00 0.00 0.00
e Poti-Samtredia (100 pcs.) 39.06 0.00 0.00 0.00
e Samtredia- Batumi (300 pcs.) 78.13 39.06 0.00 0.00
o Kharagauli- Tbilisi (100 pcs.) 39.06 0.00 0.00 0.00
o Thbilisi- Sadakhlo (100 pcs.) 39.06 0.00 0.00 0.00
6 | Reconstruction and amplification of 0.00 0.00 0.00 0.00
feeding cables
¢ Ingiri- Samtredia (30 km) 31.25 31.25 31.25 0.00
e Samtredia- Batumi (40 km) 31.25 31.25 31.25 31.25
o Thbilisi- Samtredia (25 km) 31.25 31.25 15.63 0.00
o Kharagauli- Tbilisi (15 km) 15.63 15.63 0.00 0.00
e Thbilisi- Sadakhlo (10 km) 15.63 15.63 0.00 0.00
7 | New building of feeding lines 0.00 0.00 0.00 0.00
e Senaki- Samtredia (27 km) 35.16 35.16 0.00 0.00
e Sestafoni- Choropani (3 km) 7.81 0.00 0.00 0.00
8 |Modernisation of OCS frogs (500 pcs.) 46.88 35.16 35.16 0.00
9 |Reconstruction of substation buildings in 0.00 0.00 0.00 0.00
e Poti 117.19 0.00 0.00 0.00
o Natanebi 0.00| 117.19 0.00 0.00
10 | Reconstruction of HV- LV energy section 78.13 78.13 78.13 78.13
40
11 E?eczonstruction of traction transformers 117.19] 11719 11719 117.19
(12)
total 5180.59| 5558.69| 4007.88| 2996.13
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Joint Venture(s) for the
Caucasian Railways

TRACECA

D Tacis

Annex 4.2.3-4
Investment costs for power supply equipment of the GRZD
No. Equipment Type |Unit| Required | Price/Unit |Investment
Volume in US$ costs
in US$
1 | Contact wire MF- 100 | t/km 60 6,000 360,000
2 |Carrying cable M-120 t/km 5 6,000 30,000
3 |Carrying cable (bimetal.) PBSM- | t/km 20 3,500 70,000 |
70
4 |Steel-cored cable 70 mm* |AS-70 t/km 30 3,500 105,000
5 |Steel-cored cable 50 mm* |[AS-50 | t/km 30 3,000 90,000
6 |Aluminium cable 185 mm* |A- 185 t/km 20 5,000 100,000
7 | Copper cable MGG -95 | t/km 5 6,000 30,000
8 [Control cable AKPSVT | t/km 10 6,000 60,000
9 |Auxiliary transformer 6 and [ OM- pCs. 60 400 24,000
10 kV 1.25to
2,5 kVA
10 | Auxiliary transformer 6 and |OM- 4.0 | pcs. 20 600 12,000
10 kV to 10.0
KVA
11 | OCS disconnecting switch | PS- pcs. 30 1,000 30,000
3000
12 | Motor drives for 11. UMP-Il | pcs. 30 500 15,000
13 | OCS Isolators PF- 70-A | pcs. 4,000 30 120,000
14 { OCS Isolators SF-70-A | pcs. 2,000 30 60,000
15 |Isolators for 10 kV ShF-20 | pecs. 4,000 25 100,000
16 | Disconnecting switch RLND- | pcs. 30 1,000 30,000
10
17 | Transformer 6 and 10 kV KTP 25 | pcs. 30 1,500 45,000
to 100
kVA
18 | OCS inspection car Murot pcs. 6 180,000| 1,080,000
19 | Motor cars GAS 66 | pcs. 6 30,000 180,000
total 2,541,000
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Joint Venture(s) for the
Caucasian Railways

Ly Tocs

Annex 4.2.4-1
Investment and repair costs for stations of ARM
No. Investment costs for stations in US$
Name Tracks Facilities Building, plat- total
(not including for freight forms and
transport of loading and | other facilities
materials) unloading | for passenger
traffic

1 [Ayrum 120,820 n/a 10,500 131,320
2 |Sanain 178,400 n/a 15,000 193,400
3 | Vanadzor 402,254 23,000 27,000 452,254
4 | Gyumri 54,196 89,000 40,000 183,196
5 | Akhuryan 164,422 21,500 15,000 200,922
6 |Artik 16,408 6,500 5,300 28,208
7 | Dalarik 256,606 4,300 3,000 263,906
8 | Armavir 417,380 20,000 8,400 445 780
9 | Etshmiadzin 379,437 8,000 6,500 393,937
10 |Masis 1,200,000 - 15,000 1,215,000
11 |Ararat 505,916 - 15,000 520,916
12 | Karmir Blur 309,549 5,000 8,000 322,549
13 | Yerevan 960,000 78,000 90,000 1,128,000
14 | Abovian 354,141 8,000 12,000 374,141
15 | Charentsavan 455,324 4,300 38,000 497,624
16 |Razdan 303,549 10,700 20,000 334,249
17 | Sevan 379,437 21,500 10,000 410,937
18 | Kakavadsor 505,916 - 5,000 510,916
19 | Dilijan not available 25,800 5,000 30,800
20 |ljevan not available - 30,000 30,000
total 6,963,755 325,600 378,700 7,668,055
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Joint Venture(s) for the

Caucasian Railways

roaceon |

Investment costs for stations of ARM by priorities

Annex 4.2.4-2

No. Investment costs for stations by 1. priority in USD
Name Tracks Facilities for | Building, total
(not including freight platforms,
transport of | 15ading and | other
materials) . eregs
unloading |facilities for
pass. traffic
1 2 3 4 5 6
1 |Ayrum 120,820 n/a 10,500 131,320
2 |Sanain 178,400 n/a 15,000 193,400
3 |Vanadzor 402,254 23,000 27,000 452,254
4 | Gyumri 54,196 89,000 40,000 183,196
5 | Dalarik 256,606 - - 256,606
6 |Armavir 417,380 - - 417,380
7 | Etshmiadzin 379,437 - - 379,437
8 [Masis 1,200,000 - 15,000 1,215,000
9 |Karmir Blur 309,549 5,000 8,000 322,549
10 | Yerevan 960,000 78,000 90,000 1,128,000
total 4,278,642 195,000 205,500 4,679,142
No. Investment costs for stations by 2. priority in USD
1 2 3 4 5 6
1 | Akhuryan 164,422 21,500 15,000 200,922
2 | Dalarik - 4,300 3,000 7,300
3 |Armavir - 20,000 8,400 28,400
4 | Etshmiadzin - 8,000 6,500 14,500
5 [Ararat 505,916 - 15,000 520,916
in total 670,338 53,800 47,900 772,038
No. Investment costs for stations by 3. priority in USD
1 2 3 4 5 6
1 |Artik 16,408 6,500 5,300 28,208
2 | Abovian 354,141 8,000 12,000 374,141
3 | Charentsavan 455,324 4,300 38,000 497 624
4 |Razdan 303,549 10,700 20,000 334,249
5 [Sevan 379,437 21,500 10,000 410,937
total 1,508,859 51,000 85,300 1,645,159
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Caucasian Railways

L T

Annex 4.2.4-3
Investment and repair costs for stations of AGZD
No. Investment costs for stations in US$
Name Tr_'acks_ Facilities Building, plat- total
(not including for freight forms and
transport of loading and | other facilities
materials) unloading | for passenger
traffic

1 |Baku Pass. 2,173,760 n/a 120,000 2,293,760
2 |Baku Tov. 842,000 2,000 n/a 844,000
3 | Kishii-Baku 3,776,396 20,500 27,000 3,823,896
4 |Baladshary 4,649,600 9,800 40,000 4,699,400
5 |Aliat 896,149 n/a 15,000 911,149
6 |Kasi- 2,649,615 n/a 5,300 2,654,915

Magomed
7 {Yevlakh 1,158,600 16,000 3,000 1,177,600

Gyandsha 500,000 18,500 8,400 526,900
9 |Akstafa 745,620 n/a 6,500 752,120
10 |Beyuk- 1,429,200 n/a 15,000 1,444,200

Kyassik
11 |Yalama 430,000 n/a 15,000 445,000
12 | Divitshi 790,000 n/a 8,000 798,000
13 | Shirvan 1,750,000 n/a 90,000 1,840,000
14 | Ali-Bairamly 2,049,700 n/a 12,000 2,061,700
15 | Imishli 2,880,600 n/a 38,000 2,918,600
16 | Goradis 220,000 12,000 20,000 252,000
17 | Salyany 741,500 4,800 10,000 756,300
18 | Astara 3,280,700 n/a 5,000 3,285,700

total 30,963,440 83,600 438,200 31,485,240
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Investment costs for stations of AGZD by priorities

Annex 4.2.4-4

No. Investment costs for stations by 1. priority in USD
Name Tracks Facilities for Building, total
(not including freight platforms
transport of | j5ading and | and other
materials) . .
unloading facilities for
passenger
traffic
1 2 3 4 5 6
1 |Baku Pass. 0 n/a 120,000 120,000
2 | Kishli-Baku 3,776,396 20,500 27,000 3,823,896
3 [Baladshary 4,649,600 9,800 40,000 4,699,400
4 |Aliat 896,149 n/a 15,000 911,149
5 |Kasi-Magomed 2,649,615 n/a 5,300 2,654,915
6 |Yevlakh 1,158,600 16,000 3,000 1,177,600
7 | Gyandsha 500,000 18,500 8,400 526,900
total 13,630,360 64,800 218,700 13,913,860
No. Investment costs for stations by 2. priority in USD
1 2 3 4 5 6
1 |Baku Pass. 2,173,760 n/a 0 2,173,760
2 |Baku Tov. 842,000 2,000 n/a 844,000
3 | Akstafa 745,620 n/a 6,500 752,120
4 | Beyuk-Kyasik 1,429,200 n/a 15,000 1,444,200
5 |Yalama 430,000 n/a 15,000 445,000
6 | Divitshi 790,000 n/a 8,000 798,000
7 | Shirvan 1,750,000 n/a 90,000 1,840,000
total 8,160,580 2,000 134,500 8,297,080
No. Investment costs for stations by 3. priority in USD
1 2 3 4 5 6
1 | Ali-Bairamly S. 2,049,700 n/a 12,000 2,061,700
2 | Imishli 2,880,600 n/a 38,000 2,918,600
3 | Goradis 220,000 12,000 20,000 252,000
4 |Salyany 741,500 4,800 10,000 756,300
5 |Astara 3,280,700 n/a 5,000 3,285,700
total 9,172,500 16,800 85,000 9,274,300
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Annex 4.2.4-5
Investment and repair costs for stations of GRZD
No. Investment costs for stations in US$
Name Tracks Facilities Building, plat- total
(not including for freight forms and
transport of loading and | other facilities
materials) unloading | for passenger
traffic

’ Poti 48,700 - 40,000 88,700
2 Samtredia 2,500,000 - 55,000 2,555,000
3 Zestafoni 1,650,000 5,400 25,000 1,680,400
4 Khashuri 40,000 18,100 16,000 74,100
5 Gori 2,300,000 3,000 16,000 2,319,000
6 Thilisi Tov. 2,100,000 5,000 4,000 2,109,000
7 Tbilisi Pass. 2,200,000 n/a 120,000 2,320,000
8 Thilisi Usl. 4,200,000 n/a 80,000 4,280,000
9 Thilisi Sort. 4,500,000 n/a 4,000 4,504,000
10 Gardabani 1,850,000 n/a 8,000 1,858,000
11 Batumi 4,100,000 22,000 16,000 4,138,000
12 Marneuli 1,900,000 - 8,000 1,908,000
13 Sadakhlo 1,820,000 n/a 8,000 1,828,000
total 29,208,700 53,500 400,000 29,662,200

A4-245.DOC

TeweT / DE-Consult / gtz



Joint Venture(s) for the
Caucasian Railways

L T

Investment costs for stations of GRZD by priorities

Annex 4.2.4-6

No. Investment costs for stations by 1. priority in US$
Name Tracks Facilities for Building, total
(not including freight platforms
transport of | |5ading and | and other
materials) . rees
unloading facilities for
passenger
traffic
1 2 3 4 5 6
1 |Poti 48,700 - 40,000 88,700
2 | Samtredia 2,500,000 - 55,000 2,555,000
3 | Gori 2,300,000 3,000 16,000 2,319,000
4 | Tbilisi Tov. 2,100,000 5,000 4,000 2,109,000
5 | Tbilisi Pass. 0 n/a 120,000 120,000
6 | Gardabani 1,850,000 n/a 8,000 1,858,000
7 | Batumi 0 22,000 16,000 38,000
8 |Sadakhlo 1,820,000 n/a 8,000 1,828,000
total 10,618,700 30,000 267,000 10,915,700
No. Investment costs for stations by 2. priority in USD
1 2 3 4 5 6
1 | Tbilisi Pass. 2,200,000 n/a 0 2,200,000
2 | Tbilisi Usl. 4,200,000 n/a 80,000 4,280,000
3 | Thilisi Sort. 4,500,000 n/a 4,000 4,504,000
4 | Batumi 4,100,000 0 0 4,100,000
total 15,000,000 0 84,000 15,084,000
No. Investment costs for stations by 3. priority in USD
1 2 3 4 5 6
1 |Zestafoni 1,650,000 5,400 25,000 1,680,400
2 |Khashuri 40,000 18,100 16,000 74,100
3 |Marneuli 1,900,000 - 8,000 1,908,000
total 3,590,000 23,500 49,000 3,662,500
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Joint Venture(s) for the m
Caucasian Railways TRACECA

Annex 4.2.5-1

Investment costs concerning equipment and facilities for container
handling of ARM

1 |Karmir Blur | general overhaul of the gantry crane
mechanical part

23,000
electrical part 30,000
procurement of a 40' spreader

14,000

rehabilitation of lighting installation
and electrical supply system (wires,
transformer, overhead line, lamps,
spots, etc.)

2 | Gyumri repairs to fencing and road access 10,000

general overhaul of the gantry crane 20,00(_)__

3 |Vanadzor general overhaul of the gantry crane 5,000

to st df

total 211,300

Annex 4.2.5-2

Investment costs concerning equipment and facilities for container
handling of AGZD

1 | Kishli-Baku |various repairs to fencing, lighting
installation and equipment

10,000
2 |Gyandsha procurement of a 40' reach stacker
(high-capacity fork lift truck) and
various light repairs 440,000
total 450,000
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Joint Venture(s) for the m
Caucasian Railways TRACECA

Annex 4.2.5-3

Investment costs concerning equipment and facilities for container
handling of GRZD

1 | Thbilisi Tov. e repairs to three
cranes 40,000
e repairs to the
craneways 15,000

e repair and paint of the
gantry crane

2 | Samtredia e repairs to the
craneway 7,000
e repairs to the contact
wire 1,800

¢ purchase of 300 m of

Poti (Railway station) ¢ construction of an
area for handling 20'
and 40' (no specifi-
cation has been
provided by GRZD) 200,000

Batumi (Railway station) |construction of a new

area for handling 20' and
40" (no specification has
been provided by GRZD,
project already exists) 200,000

Gori e repairs to the crane 2,000

e repairs to the crane-
wa

total 487,000
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-1a
for adapting and maintaining
the ARM rolling stock

Optimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
1 Electric locomotive fleet
1.1 Scrapping programme
1.1.1 1998 VL-8 8 250 2,000
1.1.2 1999 VL-8 8 250 2,000
1.1.3 2000 VL-8 9 250 2,250
1.1.4 2001 VL-8 10 250 2,500
1.1.5 2011 - 2015 VL-8 12 250 3,000
subtotal 47 11,750
1.2 Maintaining programme (VL-8)
1.2.1 1998 VL-8 3 100,000 300,000
1.2.2 1999 VL-8 3 100,000 300,000
1.2.3 2000 VL-8 3 100,000 300,000
1.2.4 2001 VL-8 3 100,000 300,000
1.2.5 2002 - 2005 VL-8 12 2,170 104,176
1.2.6 2006 - 2010 VL-8 12 2,170 130,220
subtotal 1,434,396
1.3 Maintaining programme (VL-10)
1.3.1 1998 - 2000 VL-10 44 25,000 3,300,000
1.3.2 2001 - 2005 VL-10 44 25,000 5,500,000
1.3.3 2006 - 2010 VL-10 44 25,000 5,500,000
1.3.4 2006 - 2010 new 15 12,500 937,500
1.3.5 2011 - 2015 VL-10 44 25,000 5,500,000
1.3.6 2011 - 2015 new 44 12,500 2,750,000
subtotal 23,487,500
1.4 Renewing programme
1.4.1 re-equipping
1.4.1.1 2001 - 2005 VL-10 22 300,000 6,600,000
1.4.1.2 2006 - 2010 VL-10 22 300,000 6,600,000
1.4.2 |procuring
1.4.2.1 2006 - 2010 new 15 4,000,000 60,000,000
1.4.2.2 2011 - 2015 new 29 4,000,000 116,000,000
subtotal 88 189,200,000
Electric locomotive fleet costs 214,133,646
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Joint Venture(s) for the

Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the ARM rolling stock

Optimistic scenario

Annex 4.2.6-1a

costs costs
No. subject type units per unit (US$)
(US$)
2 Diesel locomotive fleet
2.1 Scrapping programme
2.1.1 1998 10 250 2,500
2.1.2 1999 10 250 2,500
2.1.3 2000 20 250 5,000
2.1.4 2001 19 250 4,750
subtotal 59 14,750
2.2 Maintaining programme
2.21 1998 - 2000 60 12,500 2,250,000
2.2.2 2001 - 2005 60 12,500 3,750,000
2.2.3 © 2006 - 2010 60 12,500 3,750,000
2.2.4 2011 - 2015 60 12,500 3,750,000
subtotal 13,500,000
Diesel-locomotive fleet costs 13,514,750
Locomotive fleet total costs 227,648,396
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Joint Venture(s) for the

Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-1a
for adapting and maintaining
the ARM rolling stock

Optimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
3 Wagon stock
3.1 Scrapping programme
3.1.1 1998 400 100 40,000
3.1.2 1999 400 100 40,000
3.1.3 2000 400 100 40,000
3.1.4 2001 416 100 41,600
subtotal 1,616 161,600
3.2 Maintaining programme
3.2.1 1998 2,827 500 1,413,500
3.2.2 1999 2,827 500 1,413,500
3.2.3 2000 2,827 500 1,413,500
324 2001 2,827 500 1,413,500
3.2.5 2002 - 2005 2,827 500 5,654,000
3.2.6 2006 - 2010 253 5,000 1,265,000
3.2.7 2006 - 2010 3,080 500 7,700,000
3.2.8 2011 - 2015 540 5,000 2,700,000
3.2.9 2011 - 2015 3,080 500 7,700,000
subtotal 30,673,000
3.3 Procurement programme
3.3.1 2000 - 2005 0 40,000 0
3.3.2 2006 - 2010 0 40,000 0
3.3.3 2011 - 2015 0 40,000 0
subtotal 0 0
Wa;c_;on stock total costs 30,834,600
4 Coach fleet
4.1 Scrapping programme
411 1998 24 150 3,600
4.1.2 1999 48 150 7,200
4.1.3 2000 72 150 10,800
4.1.4 2001 48 150 7,200
subtotal 192 28,800
4.2 Maintaining programme
4.21 1998 - 2000 46 28,000 3,864,000
422 2001 - 2005 46 28,000 6,440,000
423 2006 - 2010 46 28,000 6,440,000
4.2.4 2011 - 2015 46 28,000 6,440,000
subtotal 23,184,000
Coach fleet total costs 23,212,800
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-1a
for adapting and maintaining
the ARM rolling stock

Optimistic scenario

costs costs
No. subject type units per unit (USS$)
(US$)
5 EMU fleet
5.1 Scrapping programme
51.1 1998 1 500 500
5.1.2 1999 2 500 1,000
51.3 2000 3 500 1,500
5.1.4 2001 1 500 500
5.1.5 2002 - 2010 4 500 2,000
5.1.6 2011 - 2015 0 500 0
subtotal 11 5,500
5.2 Maintaining programme
521 1998 -2000 4 18,000 216,000
522 2001 - 2005 8 18,000 720,000
523 2006 - 2010 10 18,000 900,000
524 2011 - 2015 11 18,000 990,000
subtotal 2,826,000
5.3 Procurement programme
5.3.1 2001 - 2005 4 1,000,000 4,000,000
5.3.2 2006 - 2010 2 1,000,000 2,000,000
5.3.3 2011 - 2015 5 1,000,000 5,000,000
subtotal 11 11,000,000
EMU fleet total costs 13,831,500

Running costs 95,327,296
Investments 200,200,000

ARM rolling stock total costs (1) 295,527,296

(1) without train traction costs
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the ARM rolling stock

Pessimistic scenario

Annex 4.2.6-1b

costs t
No. subject type units per unit ;:3;;;
(Us$)
1 Electric locomotive fleet
1.1 Scrapping programme
1.1.1 1998 VL-8 8 250 2,000
1.1.2 1999 VL-8 8 250 2,000
1.1.3 2000 VL-8 9 250 2,250
1.1.4 2001 VL-8 10 250 2,500
1.1.5 2011 - 2015 VL-8 12 250 3,000
subtotal 47 11,750
1.2 Maintaining programme (VL-8)
1.2.1 1998 VL-8 3 100,000 300,000
1.2.2 1999 VL-8 3 100,000 300,000
1.2.3 2000 VL-8 3 100,000 300,000
1.2.4 2001 VL-8 3 100,000 300,000
1.2.5 2002 - 2005 VL-8 12 2,170 104,176
1.2.6 2006 - 2010 VL-8 12 2,170 130,220
subtotal 1,434,396
1.3 Maintaining programme (VL-10)
1.3.1 1998 - 2000 VL-10 44 25,000 3,300,000
1.3.2 2001 - 2005 VL-10 44 25,000 5,500,000
1.3.3 2006 - 2010 VL-10 44 25,000 5,500,000
1.3.4 2006 - 2010 new 0 12,500 0
1.3.5 2011 - 2015 VL-10 44 25,000 5,500,000
1.3.6 2011 - 2015 new 12 12,500 750,000
subtotal 20,550,000
1.4 Renewing programme
1.4.1 re-equipping
1.4.1.1 2001 - 2005 VL-10 22 300,000 6,600,000
1.4.1.2 2006 - 2010 VL-10 22 300,000 6,600,000
1.4.2 |procuring
1.4.2.1 2006 - 2010 new 0 4,000,000 0
1.4.2.2 2011 - 2015 new 12 4,000,000 48,000,000
subtotal 56 61,200,000
Electric locomotive fleet costs 83,196,146
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the ARM rolling stock

Pessimistic scenario

Annex 4.2.6-1b

costs costs
No. subject type units per unit (US$)
(US$)
2 Diesel locomotive fleet
2.1 Scrapping programme
211 1998 15 250 3,750
2.1.2 1999 15 250 3,750
2.1.3 2000 25 250 6,250
2.1.4 2001 24 250 6,000
subtotal 79 19,750
2.2 Maintaining programme
2.21 1988 - 2000 40 12,500 1,500,000
2.2.2 2001 - 2005 40 12,500 2,500,000
2.2.3 2006 - 2010 40 12,500 2,500,000
2.2.4 2011 - 2015 40 12,500 2,500,000
subtotal 9,000,000
Diesel-locomotive fleet costs 9,019,750
Locomotive fleet total costs 92,215,896

AN426-7B.XLS

TEWET / DE-Consult / gtz



Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-1b
for adapting and maintaining
the ARM rolling stock

Pessimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
3 Wagon stock
3.1 Scrapping programme
3.1.1 1998 700 100 70,000
3.1.2 1999 700 100 70,000
3.1.3 2000 700 100 70,000
3.1.4 2001 700 100 70,000
subtotal 2,800 280,000
3.2 Maintaining programme
3.21 1998 2,436 500 1,218,000
3.2.2 1999 2,436 500 1,218,000
3.2.3 2000 2,436 500 1,218,000
3.24 2001 2,436 500 1,218,000
3.25 2002 - 2005 2,436 500 4,872,000
3.2.6 2006 - 2010 2,436 500 6,090,000
3.2.7 2011 - 2015 2,436 500 6,090,000
subtotal 21,924,000
3.3 Procurement programme
3.3.1 2001 - 2005 0 40,000 0
3.3.2 2006 - 2010 0 40,000 0
3.3.3 2011 - 2015 0 40,000 0
subtotal 0 0
Wagon stock total costs 22,204,000
4 Coach fleet
4.1 Scrapping programme
411 1998 24 150 3,600
4.1.2 1999 48 150 7,200
4.1.3 2000 72 150 10,800
4.1.4 2001 69 150 10,350
subtotal 213 31,950
4.2 Maintaining programme
4.2.1 1998 -2000 25 28,000 2,100,000
422 2001 - 2005 25 28,000 3,500,000
423 2006 - 2010 25 28,000 3,500,000
4.2.4 2011 - 2015 25 28,000 3,500,000
subtotal 12,600,000
Coach fleet total costs 12,631,950

AN426-7B.XLS 3 TEWET / DE-Consult / gtz



Joint Venture(s) for the > Tacis
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-1b
for adapting and maintaining
the ARM rolling stock

Pessimistic scenario

costs t
No. subject type units per unit (clj’;ss)
(US$)
5 EMU fleet
5.1 Scrapping programme
5.1.1 1998 1 500 500
5.1.2 1999 2 500 1,000
51.3 2000 3 500 1,500
5.1.4 2001 1 500 500
5.1.5 2002 - 2010 4 500 2,000
5.1.6 2011 - 2015 0 500 0
subtotal 11 5,500
5.2 Maintaining programme
5.21 1998 -2000 4 18,000 216,000
52.2 2001 - 2005 7 18,000 630,000
523 2006 - 2010 8 18,000 720,000
524 2011 - 2015 8 18,000 720,000
subtotal 2,286,000
5.3 Procurement programme
5.31 2001 - 2005 3 1,000,000 3,000,000
5.3.2 2006 - 2010 1 1,000,000 1,000,000
5.3.3 2011 - 2015 4 1,000,000 4,000,000
subtotal 8 8,000,000
EMU fleet total costs 10,291,500

Running costs 68,143,346
Investments 69,200,000

ARM rolling stock total costs (1) 137,343,346

(1) without train traction costs
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-2a
for adapting and maintaining
the AGZD rolling stock

Optimistic scenario

costs costs
No. |subject type units per unit (US$)
, (US$)
1 Electric locomotive fleet
1.1 Scrapping programme
1.1.1 1998 VL-8 15 250 3,750
1.1.2 1999 VL-8 23 250 5,750
1.1.3 2000 VL-8 25 250 6,250
1.1.4 2001 VL-8 27 250 6,750
1.1.5 2011 - 2015 VL-8 93 250 23,250
subtotal 183 45,750
1.2 |Maintaining programme (VL-8)
1.2.1 1998 VL-8 16 100,000 1,600,000
1.2.2 1999 VL-8 23 100,000 2,300,000
123 2000 VL-8 26 100,000 2,600,000
1.2.4 2001 VL-8 28 100,000 2,800,000
1.2.5 2002 - 2005 VL-8 93 2,200 818,400
1.2.6 2006 - 2010 VL-8 93 2,200 1,023,000
subtotal 11,141,400
1.3 [Maintaining programme (VL-11)
1.3.1 1998 - 2000 VL-11 43 25,000 3,225,000
1.3.2 2001 - 2005 VL-11 43 25,000 5,375,000
1.3.3 2006 - 2010 VL-11 43 25,000 5,375,000
1.3.4 2011 - 2015 VL-11 43 25,000 5,375,000
1.3.5 2011 - 2015 new 114 12,500 7,125,000
subtotal 26,475,000
1.4  |Re-equipping (1+2) and procuring (3) programme
1.4.1 2001 - 2005 VL-11 16 300,000 4,800,000
1.4.2 2006 - 2010 VL0L-11 27 300,000 8,100,000
14.3 2011 - 2015 new 114 4,000,000 456,000,000
subtotal 157 468,900,000
subtotal electric locomotives 506,562,150
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the AGZD rolling stock

Optimistic scenario

Annex 4.2.6-2a

costs ¢
No. |subject type units per unit FS;;
(US$)
2 Diesel locomotive fleet
2.1 Scrapping programme
2.1.1 1998 22 250 5,500
2.1.2 1999 22 250 5,500
2.1.3 2000 23 250 5,750
21.4 2001 23 250 5,750
subtotal 90 22,500
2.2 |Maintaining programme
2.2.1 1998 - 2000 189 12,500 7,087,500
2.2.2 2001 - 2005 189 12,500 11,812,500
2.2.3 2006 - 2010 199 12,500 12,437,500
224 2011 - 2015 223 12,500 13,937,500
subtotal 45,275,000
2.3 |Procuring programme
2.3.1 2006 - 2010 10 1,500,000 15,000,000
2.3.2 2011 - 2015 24 1,500,000 36,000,000
subtotal 51,000,000
subtotal diesel-locomotives 96,297,500
Locomotive fleet total costs 602,859,650
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-2a
for adapting and maintaining
the AGZD rolling stock

Optimistic scenario

costs costs
No. |subject type units per unit (US$)
(US$)
3 Wagon stock
3.1 _|Scrapping programme
3.1.1 1998 - 2005 10,458 100 1,045,800
subtotal 10,458 1,045,800
3.2 |Maintaining programme
3.2.1 1998 18,660 500 9,330,000
3.2.2 1999 18,660 500 9,330,000
3.2.3 2000 - 2005 18,722 500 56,166,000
3.24 2006 - 2010 20,253 500 50,632,500
3.2.5 2011 - 2015 21,234 500 53,085,000
subtotal 178,543,500
3.3 Procurement programme
3.3.1 2001 - 2005 62 40,000 2,480,000
3.3.2 2006 - 2010 1,531 40,000 61,240,000
3.3.3 2011 - 2015 981 40,000 39,240,000
subtotal 2,574 102,960,000

Wagon stock total costs 282,549,300

4 Coach fleet

4.1 |Scrapping programme
411 1998 125 150 18,750
41.2 1999 125 150 18,750
413 2000 137 150 20,550
4.1.4 2001 137 150 20,550
subtotal 524 78,600
4.2 _|Maintaining programme
4.2.1 1998 - 2000 329 28,000 27,636,000
422 2001 - 2005 329 28,000 46,060,000
423 2006 - 2010 329 28,000 46,060,000
424 2011 - 2015 329 28,000 46,060,000
subtotal 165,816,000

Coach fleet total costs 165,894,600
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the AGZD rolling stock

Optimistic scenario

Annex 4.2.6-2a

costs costs
No. |subject type units per unit (US$)
(US$)

5 EMU/DMU fleet

5.1 Scrapping programme

51.1 1998 11 500 5,500

5.1.2 1999 11 500 5,500

51.3 2000 12 500 6,000

5.1.4 2001 - 2005 20 500 10,000

51.5 2006 - 2010 22 500 11,000
subtotal 76 38,000

5.2 |Maintaining programme

5.2.1 1998 - 2000 42 18,000 2,268,000

52.2 2001 - 2005 42 18,000 3,780,000

523 2006 - 2010 83 18,000 7,470,000

5.2.4 2011 - 2015 94 18,000 8,460,000
subtotal 21,978,000

5.3 |Procurement programme

5.3.1 2001 - 2005 20 1,000,000 20,000,000

5.3.2 2006 - 2010 63 1,000,000 63,000,000

5.3.3 2011 - 2015 11 1,000,000 11,000,000
subtotal 94 94,000,000

EMU/DMU fleet total costs 116,016,000
Running costs 450,459,550
Investments 716,860,000
AGZD rolling stock total costs (1) 1,167,319,550
(1) without train traction costs
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Joint Venture(s) for the

Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-2b
for adapting and maintaining
the AGZD rolling stock

Pessimistic scenario

costs costs
No. |[subject type units per unit (US$)
i (US$)
1 Electric locomotive fleet
1.1 Scrapping programme
1.1.1 1998 VL-8 30 250 7,500
1.1.2 1999 VL-8 35 250 8,750
1.1.3 2000 VL-8 35 250 8,750
1.1.4 2001 VL-8 39 250 9,750
1.1.5 2011 - 2015 VL-8 44 250 11,000
subtotal 183 45,750
1.2 |Maintaining programme (VL-8)
1.2.1 1998 VL-8 11 100,000 1,100,000
1.2.2 1999 VL-8 11 100,000 1,100,000
1.2.3 2000 VL-8 11 100,000 1,100,000
1.2.4 2001 VL-8 11 100,000 1,100,000
1.2.5 2002 - 2005 VL-8 44 2,200 387,200
1.2.6 2006 - 2010 VL-8 44 2,200 484,000
subtotal 5,271,200
1.3 |Maintaining programme (VL-11)
1.3.1 1998 - 2000 VL0L-11 43 25,000 3,225,000
1.3.2 2001 - 2005 VL-11 43 25,000 5,375,000
1.3.3 2006 - 2010 VL-11 43 25,000 5,375,000
1.3.4 2011 - 2015 V0L-11 43 25,000 5,375,000
1.3.5 2011 - 2015 new 57 12,500 3,562,500
subtotal 100 22,912,500
1.4 |Re-equipping (1+2) and procuring (3) prgqramme
1.4.1 2001 - 2005 VL0L-11 300,000 4,800,000
1.4.2 2006 - 2010 VL-11 27 300,000 8,100,000
1.4.3 2011 - 2015 new 57 4,000,000 228,000,000
subtotal 100 240,900,000
subtotal electric locomotives 269,129,450
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the AGZD rolling stock

Pessimistic scenario

Annex 4.2.6-2b

costs ¢
No. |[subject type units per unit (CS;;;
(US$)
2 Diesel locomotive fleet
2.1 |Scrapping programme
2.1.1 1998 22 250 5,500
212 1999 33 250 8,250
2.1.3 2000 39 250 9,750
21.4 2001 43 250 10,750
subtotal 137 34,250
2.2 |Maintaining programme
2.2.1 1998 - 2000 142 12,500 5,325,000
222 2001 - 2005 142 12,500 8,875,000
2.2.3 2006 - 2010 142 12,500 8,875,000
224 2011 - 2015 142 12,500 8,875,000
subtotal 31,950,000
2.3 |Procuring programme
2.3.1 2006 - 2010 0 1,500,000 0
2.3.2 2011 - 2015 0 1,500,000 0
subtotal 0
subtotal diesel-locomotives 31,984,250
Locomotive fleet total costs 301,113,700
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Joint Venture(s) for the > )
Caucasian Railways TRACECA BPAElES

Cost estimation Annex 4.2.6-2b
for adapting and maintaining
the AGZD rolling stock

Pessimistic scenario

costs costs
No. |subject type units per unit (USS)
(US$)
3 [Wagon stock
3.1 |Scrapping programme
3.11 1998 - 2005 16,912 100 1,691,200
subtotal 16,912 1,691,200
3.2 |Maintaining programme
3.21 1998 12,206 500 6,103,000
3.2.2 1999 12,206 500 6,103,000
3.2.3 2000 - 2005 12,206 500 36,618,000
3.2.4 2006 - 2010 12,206 500 30,515,000
3.2.5 2011 - 2015 12,206 500 30,515,000
subtotal 109,854,000
3.3 |Procurement programme
3.3.1 2001 - 2005 0 40,000 0
3.3.2 2006 - 2010 0 40,000 0
3.3.3 2011 - 2015 0 40,000 0
subtotal 0 0

Wagon stock total costs 111,545,200

4 Coach fleet

41 |Scrapping programme
4.1.1 1998 179 150 26,850
4.1.2 1999 179 150 26,850
413 2000 189 150 28,350
4.1.4 2001 189 150 28,350
subtotal 736 110,400
4.2 |Maintaining programme
4.2.1 1998 - 2000 117 28,000 9,828,000
4.2.2 2001 - 2005 117 28,000 16,380,000
423 2006 - 2010 117 28,000 16,380,000
4.2.4 2011 - 2015 117 28,000 16,380,000
subtotal 58,968,000

Coach fleet total costs 59,078,400
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Joint Venture(s) for the

Caucasian Railways

TRACECA

Cost estimation

for adapting and maintaining
the AGZD rolling stock

Pessimistic scenario

Annex 4.2.6-2b

costs costs
No. [subject type units per unit (US$)
(US$)
5 EMU/DMU fleet
5.1 [Scrapping programme
5.1.1 1998 11 500 5,500
5.1.2 1999 11 500 5,500
51.3 2000 11 500 5,500
51.4 2001 - 2005 21 500 10,500
5.1.5 2006 - 2010 22 500 11,000
subtotal 76 38,000
5.2 |Maintaining programme
5.2.1 1998 - 2000 43 18,000 2,322,000
522 2001 - 2005 43 18,000 3,870,000
523 2006 - 2010 43 18,000 3,870,000
52.4 2011 - 2015 45 18,000 4,050,000
subtotal 14,112,000
5.3 |Procurement programme
5.3.1 2001 - 2005 0 1,000,000 0
53.2 2006 - 2010 43 1,000,000 43,000,000
5.3.3 2011 - 2015 2 1,000,000 2,000,000
subtotal 45 45,000,000
EMU/DMU fleet total costs 59,150,000
Running costs 244,987,300
Investments 285,900,000
AGZD rolling stock total costs (1) 530,887,300
(1) without train traction costs
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation Annex 4.2.6-3a

for adapting and maintaining
the GRZD rolling stock

Optimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
1 Electric locomotive fleet
1.1 Scrapping programme
1.1.1 1998-2000 VL-8 37 250 9,250
1.1.2 2006-2010 VL-8 20 250 5,000
1.1.3 2011 - 2015 VL-8 28 250 7,000
subtotal 85 21,250
1.2 Maintaining programme (VL-8)
1.2.1 1998 VL-8 12 100,000 1,200,000
1.2.2 1999 VI-8 12 100,000 1,200,000
1.2.3 2000 VL-8 12 100,000 1,200,000
1.2.4 2001 VL-8 12 100,000 1,200,000
1.2.5 2002 - 2005 V-8 48 2,170 416,640
1.2.6 2006 - 2010 VL-8 28 2,170 303,800
subtotal 5,520,440
1.3 Maintaining programme (VL-10/11)
1.3.1 1998-2000 VL-10 103 2,170 670,530
1.3.2 2001 - 2005 VL-10 103 2,170 1,117,550
1.3.3 2006 - 2010 VL-10 103 2,170 1,117,550
1.3.4 2011-2015 VL-10 103 2,170 1,117,550
1.3.5 1998-2000 VL-11 42.5 25,000 3,187,500
1.3.6 2001 - 2005 VL-11 42.5 25,000 5,312,500
1.3.7 2006 - 2010 VL-11 42.5 25,000 5,312,500
1.3.8 2006 - 2010 new 43.0 12,500 2,687,500
1.3.9 2011 - 2015 VL-11 42.5 25,000 5,312,500
1.3.10 2011 - 2015 new 102 12,500 6,375,000
subtotal 32,210,680
1.4 Renewing programme
1.41 |re-equipping
1.4.1.1 2001 - 2005 VL-10 65 300,000 19,500,000
1.4.1.2 2006 - 2010 VL-10 20 300,000 6,000,000
1.4.1.3 2011 - 2015 VL-10 18 300,000 5,400,000
subtotal 103
1.4.2 [procuring
1.4.2.1 2006 - 2010 new 43 4,000,000 172,000,000
1.4.22 2011 - 2015 new 59 4,000,000 236,000,000
subtotal 102 438,900,000
Electric locomotive fleet costs 476,652,370
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the GRZD rolling stock

Optimistic scenario

Annex 4.2.6-3a

-

costs costs
No. subject type units per unit (USS$)
(US$)
2 Diesel locomotive fleet
2.1 Scrapping programme
2.1.1 1998 10 250 2,500
2.1.2 1999 20 250 5,000
2.1.3 2000 30 250 7,500
2.1.4 2001 19 250 4,750
subtotal 79 19,750
2.2 Maintaining programme
2.2.1 1988 - 2000 80 12,500 3,000,000
2.2.2 2001 - 2005 80 12,500 5,000,000
2.2.3 2006 - 2010 80 12,500 5,000,000
2.2.4 2011 - 2015 80 12,500 5,000,000
subtotal 18,000,000
Diesel locomotive fleet costs 18,019,750
Locomotive fleet total costs 494,672,120
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-3a
for adapting and maintaining
the GRZD rolling stock

Optimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
3 Wagon stock
3.1 Scrapping programme
3.1.1 1998 2,000 100 200,000
3.1.2 1999 2,000 100 200,000
3.1.3 2000 2,500 100 250,000
314 2001 2,500 100 250,000
315 2002 2,494 100 249,400
subtotal 11,494 1,149,400
3.2 Maintaining programme
3.2.1 1998-2005 1,756 5,000 8,780,000
3.22 1998-2005 4,641 500 18,564,000
3.23 2006-2010 2,621 5,000 13,105,000
3.24 2006-2010 6,397 500 15,992,500
325 2011 - 2015 583 5,000 2,915,000
3.26 2011 - 2015 9,018 500 22,545,000
subtotal 81,901,500

Wagon stock total costs 83,050,900

4 Coach fleet

4.1 Scrapping programme

4.1.1 1998 200 150 30,000

412 1999 200 150 30,000

413 2000 200 150 30,000

414 2001 229 150 34,350
subtotal 829 124,350

4.2 Maintaining programme

421 1998 - 2000 256 28,000 21,504,000

422 2001 - 2005 256 28,000 35,840,000

423 2006 - 2010 256 28,000 35,840,000

424 2011 - 2015 256 28,000 35,840,000
subtotal 129,024,000

Coach fleet total costs 129,148,350
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Joint Venture(s) for the

Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-3a

for adapting and maintaining
the GRZD rolling stock

Optimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
5 EMU fleet
5.1 Scrapping programme
51.1 1998 2 500 1,000
5.1.2 1999 2 500 1,000
5.1.3 2000 3 500 1,500
51.4 2001 3 500 1,500
5.1.5 2006 - 2010 22 500 11,000
51.6 2011 - 2015 0 500 0
subtotal 32 16,000
5.2 Maintaining programme
5.21 1998 - 2000 22 18,000 1,188,000
52.2 2001 - 2005 36 18,000 3,240,000
523 2006 - 2010 62 18,000 5,580,000
5.2.4 2011 - 2015 79 18,000 7,110,000
subtotal 17,118,000
5.3 Procurement programme
5.3.1 2001 - 2005 14 1,000,000 14,000,000
5.3.2 2006 - 2010 26 1,000,000 26,000,000
53.3 2011 - 2015 39 1,000,000 39,000,000
subtotal 79 79,000,000
EMU fleet total costs 96,134,000
Running cost 285,105,370
Investments 517,900,000
GRZD rolling stock total costs (1) 803,005,370

(1) without train traction costs
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-3b
for adapting and maintaining
the GRZD rolling stock

Pessimistic scenario

costs ¢
No. subject type units per unit :S;;)
(US$)
1 Electric locomotive fleet
11 Scrapping programme
1.1.1 1998-2000 VL-8 85 250 21,250
1.1.2 1998-2000 VL-10 6 250 1,500
subtotal 91 22,750
1.2 Maintaining programme (VL-8)
1.2.1 1998 VL-8 0 100,000 0
1.2.2 1999 VL-8 0 100,000 0
1.2.3 2000 VL-8 0 100,000 0
1.2.4 2001 VL-8 0 100,000 0
1.2.5 2002 - 2005 VL-8 0 2,170 0
1.2.6 2006 - 2010 VL-8 0 2,170 0
subtotal 0
1.3 Maintaining programme (VL-10/11)
1.3.1 1998-2000 VL-10 97 2,170 631,470
1.3.2 2001 - 2005 VL-10 97 2,170 1,052,450
1.3.3 2006 - 2010 VL-10 97 2,170 1,052,450
1.3.4 2011 - 2015 VL-10 97 2,170 1,052,450
1.3.5 1998 - 2000 VL-11 42.5 25,000 3,187,500
1.3.6 2001 - 2005 VL-11 42.5 25,000 5,312,500
1.3.7 2006 - 2010 VL0L-11 42.5 25,000 5,312,500
1.3.8 2006 - 2010 new 0.0 12,500 0
1.3.9 2011 - 2015 VL-11 42.5 25,000 5,312,500
1.3.10 2011 - 2015 new 0 12,500 0
subtotal 22,913,820
1.4 Renewing programme
1.4.1 |re-equipping
1.4.1.1 2001 - 2005 VL-10 55 300,000 16,500,000
14.1.2 2006 - 2010 VL-10 20 300,000 6,000,000
1.4.1.3 2011 - 2015 VL-10 22 300,000 6,600,000
subtotal 97
1.4.2 |procuring
1.4.2.1 2006 - 2010 new 0 4,000,000 0
1.4.2.2 2011 - 2015 new 0 4,000,000 0
subtotal 0 29,100,000
Electric locomotive fleet costs 52,036,570
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation
for adapting and maintaining
the GRZD rolling stock

Pessimistic scenario

Annex 4.2.6-3b

costs costs
No. subject type units per unit (USS)
(US$)
2 Diesel locomotive fleet
21 Scrapping programme
211 1998 15 250 3,750
2.1.2 1999 25 250 6,250
2.1.3 2000 35 250 8,750
2.1.4 2001 24 250 6,000
subtotal 99 24,750
2.2 Maintaining programme
2.21 1998 - 2000 60 12,500 2,250,000
2.2.2 2001 - 2005 60 12,500 3,750,000
2.2.3 2006 - 2010 60 12,500 3,750,000
224 2011 - 2015 60 12,500 3,750,000
subtotal 13,500,000
Diesel locomotive fleet costs 13,524,750
Locomotive fleet total costs 65,561,320
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Joint Venture(s) for the
Caucasian Railways

TRACECA

Cost estimation Annex 4.2.6-3b

for adapting and maintaining
the GRZD rolling stock

Pessimistic scenario

costs costs
No. subject type units per unit (US$)
(US$)
3 Wagon stock
3.1 Scrapping programme
3.1.1 1998 3,000 100 300,000
3.1.2 1999 3,000 100 300,000
3.1.3 2000 3,500 100 350,000
3.1.4 2001 3,500 100 350,000
3.1.5 2002 2,863 100 286,300
subtotal 15,863 1,586,300
3.2 Maintaining programme
3.2.1 1998 - 2005 0 5,000 0
3.2.2 1998 - 2005 4,641 500 18,564,000
3.2.3 2006 - 2010 63 5,000 315,000
3.24 2006 - 2010 4,641 500 11,602,500
3.2.5 2011 - 2015 528 5,000 2,640,000
3.2.6 2011 - 2015 4,704 500 11,760,000
subtotal 44,881,500

Wagon stock total costs 46,467,800

4 Coach fleet
4.1 Scrapping programme

4.1.1 1998 200 150 30,000
412 1999 200 150 30,000
413 2000 300 150 45,000
414 2001 246 150 36,900
subtotal 946 141,900
4.2 Maintaining programme
4.21 1998 - 2000 139 28,000 11,676,000
422 2001 - 2005 139 28,000 19,460,000
4.23 2006 - 2010 139 28,000 19,460,000
4.2.4 2011 - 2015 139 28,000 19,460,000
subtotal 70,056,000
Coach fleet total costs 70,197,900
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Joint Venture(s) for the
Caucasian Railways TRACECA

Cost estimation Annex 4.2.6-3b
for adapting and maintaining
the GRZD rolling stock

Pessimistic scenario

costs costs
No. subject type units per unit (USS)
(US$)
5 EMU fleet
5.1 Scrapping programme
5.1.1 1998 2 500 1,000
5.1.2 1999 2 500 1,000
51.3 2000 3 500 1,500
5.1.4 2001 3 500 1,500
51.5 2006 - 2010 22 500 11,000
5.1.6 2011 - 2015 0 500 0
subtotal 32 16,000
5.2 Maintaining programme
5.2.1 1998-2000 22 18,000 1,188,000
5.2.2 2001 - 2005 22 18,000 1,980,000
5.2.3 2006 - 2010 27 18,000 2,430,000
524 2011 - 2015 30 18,000 2,700,000
subtotal 8,298,000
5.3 Procurement programme
5.3.1 2006 - 2010 5 1,000,000 5,000,000
5.3.2 2011 - 2015 25 1,000,000 25,000,000
5.3.3 2011 - 2015 0 1,000,000 0
subtotal 30 30,000,000
EMU fleet total costs 38,314,000
Running cost 161,441,020
Investments 59,100,000
GRZD rolling stock total costs(1) 220,541,020

(1) without train traction costs

A4-263B.XLS 4 TEWET / DE-Consult / gtz



Joint Venture(s) for the
Caucasian Railways TRACECA g

Cost estimation Annex 4.2.7-1
for upgrading the ARM shops
for the rolling stock

pd

. units or costs
. kind of . costs
No. |subject proposal year squares per unit (USS$)
m? (US$)
1 Locomotive depots
1.1 [Yerevan
1.1.1_|compressor 10 cgm/h replace 1999 2 70,000 140,000
1.1.2 |flaw detector replace | 1998/1999 2 4,000 8,000
1.1.3 [distilling apparatus replace 1998 2 3,000 6,000
1.1.4 |bridge crane 10 tons cap. repair| 1999/2000 2 35,000 70,000
1.1.5 |electric welding transformer | replace 1999 1 4,500 4,500
1.1.6 |electric welding rectifier replace 1998 1 4,500 4,500
1.1.7 |electric lifting jacks 25 tons | cap. repair| 1998/2000 8 4,500 36,000
1.1.8 |electric welding station procure 1999 1 90,000 90,000
for shroud rings
subtotal 359,000
1.2 |Gyumri
1.2.1 |compressor 10 cgm/h replace 1999 2 70,000 140,000
1.2.2 [flaw detector replace | 1998/1999 2 4,000 8,000
1.2.3 |distilling apparatus replace 1998 1 3,000 3,000
1.2.4 |electric welding transformer | replace 1998 1 4,500 4,500
1.2.5 [electric welding rectifier replace 1998 1 4,500 4,500
1.2.6 |bridge crane 20 tons, 10 ton | cap. repair 1998 2 35,000 70,000
1.2.7 |electric lifting jacks 25 tons | cap. repair| 1998/2000 8 4,500 36,000
1.2.8 |wheel-set lathe KZTS replace 1999 1 175,000 175,000
subtotal 441,000
Locomotive depots total 800,000
2 Wagon depots
2.1 Yerevan
2.1.1 |portal crane 5 tons replace 1999 3 30,000 90,000
2.1.2 |wheel-set lathe Rafamet cap. repair 1999 1 90,000 90,000
2.1.3 |slewing crane 5 tons procure 2000 1 4,000 4,000
2.1.4 |electric lifting jacks 5 tons procure 1998 8 3,000 24 000
2.1.5 |hydraulic lifting jack 25 tons | procure 1998 8 1,000 8,000
2.1.6 |compressor 10 cqm/h replace 2002 1 70,000 70,000
2.1.7 |four-side-planing mashine procure 2002 1 25,000 25,000
subtotal 311,000
2.2 |Gyumri
2.2.1 |bridge crane 10 tons cap. repair 1999 1 30,000 30,000
2.2.2 |electric welding equipment replace 1998 1 30,000 30,000
2.2.3 |bridge crane 5 tons cap. repair 1999 1 30,000 30,000
2.2.4 |four-side-planing mashine replace 2002 1 25,000 25,000
2.2.5 |compressor 10 cqm/h replace 1998 1 70,000 70,000
2.2.6 |electric welding transformer | replace 1998 1 4,500 4,500
subtotal 189,500
Wigon depots total 500,500
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Joint Venture(s) for the

Caucasian Railways TRACECA > Tacis

Cost estimation Annex 4.2.7-1
for upgrading the ARM shops
for the rolling stock

. units or costs
. kind of . costs
No. [subject proposal year squares per unit (US$)
m? (US$)
3 Coach depots
3.1 [Yerevan
3.1.1 |main assembler building cap.repair 2000 1 250,000 250,000
3.1.2 |bridge cranes 10 tons cap. repair 2000 1 7,500 7,500
3.1.3 |welding transformer replace 1999 3 4,500 13,500
3.1.4 |bogie washing plant renewing 1999 1 35,000 35,000
3.1.5 |coach washing plant cap. repair| 2000 1 70,000 70,000
3.1.6 |test stand for air brake valve| replace 1998 1 46,500 46,500
subtotal 422,500
Coach depots total 422,500

ARM total costs for shop upgrading 1,723,000
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Joint Venture(s) for the

Caucasian Railways TRACECA g
Annex 4.2.7-2

Cost estimation

for upgrading the AGZD shops

for the rolling stock

. kind of units or COStS. costs
No. [subject proposal year squares per unit (US$)
m? (US$)

1 Locomotive depots

1.1 Baku-Baladshary

1.1.1 |wheel-set lathe KZTS replace 1998 1 175,000 175,000

1.1.2 |wheel-set lathe K<-20m replace | 1999, 2000 2 175,000 350,000

1.1.3 |grinding mashine replace 1998 1 15,000 15,000

1.1.4 |drilling lathe cap. repair 1999 1 15,000 15,000

1.1.5 |turning lathe DIP 300 replace 2001 1 20,000 20,000

1.1.6 ]axie catch pit cap. repair 2002 1 30,000 30,000

1.1.7 |bridge crane 30 tons cap. repair 1998 1 35,000 35,000

1.1.8 [mechanic lifting jacks new 1998 16 16,000 256,000
subtotal 896,000

1.2 |Baku-Beyuk-Shtshor

1.2.1 |wheel-set lathe K<-20m cap. repair 1999 1 90,000 90,000

1.2.2 |wheel-set lathe KZTS replace 1999 1 175,000 175,000

1.2.3 |[grinding mashine replace 1999 1 15,000 15,000

1.2.4 |axle catch pit cap. repair 2002 1 30,000 30,000

1.2.5 |turning lathe DIP 300 replace 2001 1 20,000 20,000

1.2.6 |drilling lathe cap. repair 1998 1 15,000 15,000

1.2.7 |planing mashine replace 1999 1 15,000 15,000
subtotal 360,000

1.2 [Gyandsha

1.2.1 |wheel-set lathe K<-20m cap. repair 2000 1 90,000 90,000

1.2.2 |turning lathe Kuson cap. repair 2001 1 10,000 10,000

1.2.3 |turning lathe DIP 300 replace 1999 1 20,000 20,000

1.2.4 |axle catch pit cap. repair 2002 1 30,000 30,000
subtotal 150,000

Locomotive depots total 1,406,000
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Joint Venture(s) for the

Caucasian Railways TRACECA g
Annex 4.2.7-2
Cost estimation
for upgrading the AGZD shops
for the rolling stock
. kind of units or costs' costs
No. |subject proposal year squares per unit (US$)
m? (Us$)
2 Wagon depots
2.1 Baladshary
2.1.1 |bridge crane 10 tons replace 1998 1 50,000 50,000
2.1.2 |bridge crane 10 tons cap. repair 2000 1 10,000 10,000
2.1.3 |pneumatic hammer replace (1997, 1999 2 15,000 30,000
2.1.4 |compressor cap. repair 1998 1 5,000 5,000
subtotal 95,000
2.2 |Gyandsha
2.2.1 |wheel-set lathe Rafamet cap. repair 1998 1 90,000 90,000
2.2.2 [wheel-set lathe Rafamet cap. repair 2002 1 90,000 90,000
2.2.3 |lifting jack 40 tons cap. repair 1998 2 4,000 8,000
2.2.4 |lifting jack 30 tons cap. repair 1998 2 3,000 6,000
2.2.5 |bridge crane 10 tons replace 1999 1 50,000 50,000
2.2.6 |bridge crane 10 tons cap. repair| 2001 1 7,500 7,500
subtotal 251,500
2.3 |Kasi-Magomed
2.3.1 |wheel-set lathe Rafamet replace 1999 1 175,000 175,000
2.3.2 |drilling lathe replace 1999 1 37,500 37,500
2.3.3 |welding transformer replace 1998 2 4,500 9,000
2.3.4 |flaw detector replace 1998 1 4,000 4,000
2.3.5 |lifting jack 30 tons cap. repair 1998 3 3,000 9,000
2.3.6 |compressor cap. repair 1998 1 5,000 5,000
subtotal 239,500
2.4 |Alat
2.4.1 |portal crane cap. repair 1998 1 12,500 12,500
2.4.2 |bridge cranes cap. repair 1998 2 7,500 15,000
2.4.3 |wheel-set lathe Rafamet cap. repair 1998 1 90,000 90,000
subtotal 117,500
2.5 [Shirvan
2.5.1 |portal crane cap. repair 1999 1 12,500 12,500
2.5.2 |slewing crane cap. repair 1999 1 5,500 5,500
2.5.3 [electric lifting jack 35 tons | cap. repair 2000 6 3,500 21,000
subtotal 39,000
Wagon depots total 742,500
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Joint Venture(s) for the

Caucasian Railways TRACECA g2
Annex 4.2.7-2
Cost estimation
for upgrading the AGZD shops
for the rolling stock
. ‘ units or costs
. kind of . costs
No. |[subject roposal year squares per unit (US$)
prop m? (Us$)
3 Coach depots
3.1 Baku
3.1.1 |wheel-set lathe Rafamet cap. repair 1998 1 90,000 90,000
3.1.2 |wheel-set lathe Rafamet replace 2000 1 175,000 175,000
3.1.3_|drilling lathe replace 1999 2 37,500 75,000
3.1.4 |drilling lathe cap. repair 1999 2 15,000 30,000
3.1.5 |bridge cranes 10 tons replace 1998 1 50,000 50,000
3.1.6 |bridge cranes 10 tons cap. repair 2000 1 7,500 7,500
3.1.7 [planing mashine replace 2001 1 15,000 15,000
3.1.8 |planing mashine cap. repair 1998 1 7,500 7,500
3.1.9 |welding transformer replace 1999 3 4,500 13,500
3.1.10|bogie washing plant renewing 1999 1 35,000 35,000
3.1.11|coach washing plant cap. repair 2000 1 70,000 70,000
3.1.12|test stand for air brake valve| replace 1998 1 46,500 46,500
subtotal 615,000
Coach depots total 615,000
4 Baku wagon repair factory
4.1 |wheel-set lathe Rafamet cap. repair 1998 1 90,000 90,000
4.2 |rivet stove replace 1998 1 14,000 14,000
subtotal 104,000

AGZD total costs for shop upgrading 2,867,500 I
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Joint Venture(s) for the

Caucasian Railways TRACECA g
Annex 4.2.7-3
Cost estimation
for upgrading the GRZD shops
for the rolling stock
. kind of units or COStS. costs
No. [subject proposal year squares per unit (USS)
m? (US$)
1 Locomotive depots
1.1 Thilisi-pass
1.1.1 jturning lathe DIP 200 replace 1999 1 20,000 20,000
1.1.2 laxle catch pit cap. repair 1998 1 30,000 30,000
1.1.3 |bridge crane 20 tons cap. repair 2000 1 35,000 35,000
subtotal 85,000
1.2 |Thilisi-sortir
1.2.1 |wheel-set lathe K-SH-20m cap. repair 1999 1 90,000 90,000
1.2.2 |wheel-set lathe KZTS replace 1999 1 175,000 175,000
1.2.3 [grinding mashine replace 1999 1 15,000 15,000
1.2.4 |axle catch pit cap. repair 2002 1 30,000 30,000
1.2.5 |turning lathe DIP 300 replace 2001 1 20,000 20,000
1.2.6 [drilling lathe cap. repair 1998 1 15,000 15,000
1.2.7 |planing mashine replace 1999 1 15,000 15,000
1.2.8 [bridge crane 30 tons cap. repair 1998 1 35,000 35,000
subtotal 395,000
1.3 [Khashuri
1.3.1 |wheel-set lathe K-Sh 1836 | cap. repair 1998 1 25,000 25,000
1.3.2 |axle catch pit cap. repair 1999 1 30,000 30,000
1.3.3 |turning lathe DIP 300 replace 2001 1 20,000 20,000
1.3.4 |bridge crane 30 tons cap. repair 2000 1 35,000 35,000
subtotal 110,000
1.4 [Samtredia
1.4.1 [axle catch pit replace 1998 1 60,000 60,000
1.4.2 |wheel-set lathe A 41 cap. repair 2000 1 90,000 90,000
1.4.3 |bridge crane 20 tons cap. repair 1999 1 35,000 35,000
subtotal 185,000
Locomotive depots total 775,000
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Joint Venture(s) for the

Caucasian Railways TRACECA B2
Annex 4.2.7-3
Cost estimation
for upgrading the GRZD shops
for the rolling stock
. units or costs
. kind of . costs
No. |subject proposal year squares per unit (USS$)
m? (US$)
2 Wagon depots
2.1 Tbilisi Grus
2.1.1 [portal crane 10 tons replace 1999 1 30,000 30,000
2.1.2 |slewing crane 10 tons procure 2000 1 5,500 5,500
2.1.3 |slewing crane 5 tons procure 2000 1 4,000 4,000
2.1.4 |electric lifting jacks 35 tons procure 1998 4 4,500 18,000
2.1.5 |hydraulic lifting jack 25 tons | procure 1998 8 1,000 8,000
2.1.6 |compressor 10 cqm/h replace 2002 1 70,000 70,000
2.1.7 [four-side-planing mashine procure 2002 1 25,000 25,000
subtotal 160,500
2.2 Khashuri
2.2.1 |wheel-set lathe Rafamet cap. repair 1999 1 90,000 90,000
2.2.2 |bridge crane 10 tons cap. repair 1999 1 30,000 30,000
2.2.3 |electric welding transformer [ replace 1998 2 4,500 9,000
2.2.4 |conveyor for roller bearings | procure 1998 1 50,000 50,000
2.2.5 |four-side-planing mashine replace 2002 1 25,000 25,000
2.2.6 jcompressor 10 cqm/h replace 1998 1 70,000 70,000
2.2.7 |lifting jacks 35 tons procure 1998 12 4,500 54,000
subtotal 328,000
2.3 Samtredia
2.3.1 |wheel-set lathe Rafamet cap. repair 1999 1 90,000 90,000
2.3.2 |bridge crane 10 tons replace 1999 1 40,000 40,000
2.3.3 |welding transformer replace 1998 2 4,500 9,000
2.3.4 |conveyor for roller bearings | procure 1998 1 50,000 50,000
2.3.5 lfour-side-planing mashine replace 1998 1 25,000 25,000
2.3.6_|lifting jacks 35 tons procure 1999 12 4,500 54,000
2.3.7 |compressor 10 cqm/h replace 1998 1 70,000 70,000
2.3.8 |lifting jacks 35 tons procure 1998 4 4,500 18,000
subtotal 356,000
2.4 |Batumi
2.4.1 |welding transformer replace 1998 2 4,500 9,000
2.4.2 |bridge crane 10 tons replace 1998 1 30,000 30,000
2.4.3 |electric lifting jacks procure 1998 4 4,500 18,000
2.4.4 |welding transformer replace 1998 2 4,500 9,000
2.4.5 |four-side-planing mashine replace 1998 1 25,000 25,000
subtotal 91,000
Wagon depots total 935,500
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Annex 4.2.7-3
Cost estimation
for upgrading the GRZD shops
for the rolling stock
. kind of units or costs_ costs
No. |subject proposal year squares per unit (US$)
m? (USS$)
3 Coach depots and plants
3.1 Thilisi-pass
3.1.1 |wheel-set lathe Rafamet replace 2002 1 175,000 175,000
3.1.2 |portal crane 5 tons cap. repair 2000 1 20,000 20,000
3.1.3 |bridge cranes 5 tons replace 1998 1 45,000 45,000
3.1.4 |bridge cranes 10 tons cap. repair 2000 1 7,500 7,500
3.1.5 |planing mashine replace 2001 1 15,000 15,000
3.1.6 welding transformer replace 1999 3 4,500 13,500
3.1.7 |bogie washing plant renewing 1999 1 35,000 35,000
3.1.8 [coach washing plant cap. repair 2000 1 70,000 70,000
3.1.9 [test stand for air brake valve replace 1998 1 46,500 46,500
subtotal 427,500
3.2 |Tbilisi EWRS
3.2.1 ltraverser cap. repair 1999 1 50,000 50,000
3.2.2 |tech. equipm. for motors ov.| cap. repair 1998 1 100,000 100,000
3.2.3 [cranes inspection | 1998/1999 22 5,000 110,000
3.2.4 |flaw detector replace 2000 2 4,000 8,000
3.2.5 |wheel-set lathe Rafamet cap. repair 2002 1 90,000 90,000
3.2.6 |bogie washing plant renewin 1999 1 35,000 35,000
3.2.7 |coach washing plant cap. repair 2000 1 70,000 70,000
3.2.8 |coach assembler hall cap. repair 1998 27,000 15 405,000
3.2.9 [wheelset shop hall cap. repair 1998 6,500 15 97,500
3.2.10{electric mashine hall cap. repair 1998 11,700 15 175,500
subtotal 1,141,000
Coach depots total 1,568,500
GRZD total costs for shop upgrading 3,279,000
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Financial forecast
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5. Financial forecast
5.1 Financial forecast of Armenian Railway
5.1.1 Calculation basis, assumptions

The cost figures received from the Armenian Railway for 1995, as presented in sec-
tion 2.4.1, are the point of departure of calculations. The cost tables of Annex 5.1-1
are directly derived from them. The changes and variations which these costs un-
dergo are indicated at the bottom of the cost tables.

The following corrections and evaluations need some explanation:

- Not considering the effects of the variation of traffic performance, personnel
costs (salaries and social costs) are increased by 2.5 times up to 2000. It was
stated under section 2.4.1 that the salary level should be about 13 times the pre-
sent one. This does however not apply to the entire present staff. Despite strong
personnel reductions operated in the past, there is still a need for an increase of
productivity. Salary increases, combined with productivity increases, result in the
above factor, which seems realistic for the Armenian Railway. In addition to that,
50% of personnel costs are proportional to variations in traffic performance;

- Costs of materials, which are supposed to be others than for normal mainte-
nance, have been increased by 50% against the present level and left fixed with
respect to variations in traffic performance;

- The 1995 price of electric energy has been multiplied by 2;

- Depreciation and maintenance costs have been completely reestimated as per-
centages of the acquisition value of the fixed assets according to the investment
tables in the Annexes 5.4-1 and 5.4-2. The annual averages of these costs as
calculated in the Annexes 4.2.8-1 to 4.2.8-12 have been used in the calcula-
tions, where they are kept fixed over the whole period 1997 - 2015 (for the
maintenance costs pertaining to the rolling stock see below). However, the new
maintenance costs of the permanent ways have been adjusted in the first years
in order to take account of the fact that they are much lower at the beginning of
the period: 1/5 of the average has been taken for 1997 and % of the average for
2000.

The costs for the maintenance of the rolling stock, which have been worked out un-
der section 4.2.6, have been introduced in the relevant tables of the Annexes 5.4-1
and 5.4-2. Part of the work on the locomotives is performed in the Tbilisi locomotive
plant, for which a business plan exists under chapter 6.

The evolution of traffic performance, which influences the variable components of
the costs, corresponds with the traffic forecast under chapter 3, average figures be-
tween the optimistic and the pessimistic traffic scenarios having been used. Traffic
performance is expressed as the number of "tonne-kilometre equivalents (tkm
equiv.)", where, for simplification, passenger-km have been counted as tkm.
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51.2 Prices

The calculation model examines three scenarios regarding the price level:

- Scenario 1: The existing price level remains unchanged until 2015;

- Scenario 2: The Armenian Railway change their tariffs in such a way that for half
of its performance, prices are raised by 50% by 2000 and then, progressively the
prices of this half are further increased to reach double the present level by
2010;

- Scenario 3: Tariffs are subject to strong increases so that on average for all
transports, they are about three times as high as they are now.

The last scenario corresponds with price levels which the Revenue Forecast of the
TRACECA Pilot Train Study has supposed for the Georgian and the Azerbaijan
Railways. It is the only one bringing some returns on investment on medium term.
However, given the present reluctance of the managers of the Caucasian Railway
administrations in considering at all price increases, it is not sure that this scenario
can be realised.

The first scenario corresponds with the opinion of most of the persons in charge met
at the Caucasian Railway administrations.

The second one is a policy which is strongly recommended in order to ensure the
viability of the railways and of the proposed rehabilitation measures. Increasing
moderately the prices for those transports for which the railway has a clear advan-
tage against the road (such as for example oil products and other goods in bulk) or
for which extreme underpricing is being practised, seems indispensable and realis-
tic. The condition is of course that, at the same time, the railway improves the quality
of its service. Some attempts in this direction are being undertaken in Azerbaijan for
passenger trains.

Improved marketing, along with cost accounting, shall help the managers to
strengthen the sales efforts on profitable activities and to reduce or skip loss-making
ones. If the railway is to provide social services, such as cheap passenger transport,
it has to get a compensation for the corresponding deficits from government.

As for passenger traffic, it may seem that raising prices would inevitably have a
negative impact on the growth of the number of passengers. It is reminded in this
context that in 1996, passenger service of Armenian Railway counted for 19.3% of
total business regarding performance (passenger-km being counted as equivalent to
tkm), but only for 2.4% regarding revenue (see Annex 2.4.1-4). The following re-
marks seem useful for judging the passenger business globally:

- The passenger market analysis under sections 6.1.4 to 6.1.6 makes clear that,
on some connections and market segments, the railway can offer advantages
against the bus or can usefully be combined with the latter;
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- It is therefore possible, on these connections and market segments, to raise the
prices up to a certain level without losing business, and even by gaining addi-
tional passengers;

- On the other side, hopelessly uncompetitive passenger services should be
stopped,;

- If above strategy is applied consequently, it can be avoided that, globally, in-
creased prices go along with an exodus of passengers.

51.3 Investments

Adding together the costs of all rehabilitation measures proposed gives, for Armenia,
a total amount of 327 million $US (see chapter 4)'. The table at page 4 of the Annex
5.4-1 summarises these costs. It includes the figures of the following partial invest-
ment tables. These tables correspond with those of the Annexes 4.2.8-1 to 4.2.8-12.

Investments in the telecommunication system have been taken out from the railway's
investment account. Instead, they are part of the separate calculations for the "com-
munication network™ under chapter 6. These investments can be used commercially
and are financially self-sustaining.

The full investment programme represents a heavy burden for the cash flow and it
brings a very negative profitability for scenario 2. For that reason, a "reduced in-
vestment programme" has been proposed, which comes, for Armenia, to a total
amount of only 174 million $US'. In this programme, investments for permanent
ways and stations are limited to the first and second priorities, the ones for signalling
only to the first priority; for the rolling stock, part of the electric locomotives has been
replaced by diesel engine ones. The calculation tables of Annex 5.4-2 are analogous
to those of the full investment programme.

514 Method of calculation

There are two calculation models working with the same basic figures and assump-
tions, one for the full investment programme (Annex 5.1-1) and one for the reduced
investment programme (Annex 5.1-2). In the latter, only the second price scenario
has been calculated (called scenario 2A).

For each model, two sets of tables are presented. The first set shows the costs of
the transport activities in 1995 and also the ones of 2015 (the costs of the years
1997, 2000 and 2010 have also been calculated). The second set shows the re-
ceipts (paid revenue) of the three scenarios and the costs (including depreciation,
excluding profit tax). All figures are in constant 1997 $US.

' In this figure, investments for the rolling stock as given in the Annexes 4.2.6-7a to 4.2.6-9b are

counted with their medium values between the "optimistic scenario” (regarding traffic) and the
"pessimistic" one; in the calculation tables of the Annexes 5.4-1 and 5.4-2, these scenarios are
called "high case" and "low case" respectively, in order to avoid confusion with the financial scen-
arios.
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5.1.5 Results

The results of the financial calculations are summarised below. The total costs in-
clude interests for the bank loans to be provided for financing the new interests, be-
cause at this stage, the financing structure has not been agreed upon sufficiently in
detail.

Table 5.1-1: Receipts, costs and profits of Armenian Railway, from 1997 to
2015, in 1,000 $US

1997 2000 2010 2015

Full investment programme

Receipts scenario 1 5,922 9,355 13,685 16,771
Receipts scenario 2 5,922 11,694 20,527 25,156
Receipts scenario 3 7,698 16,839 35,581 50,312
Costs 31,835 38,860 46,928 49,029
Profit before tax scen. 1 -25,913 -29,505 -33,243 -32,258
Profit before tax scen. 2 -25,913 -27,166 -26,401 -23,873
Profit before tax scen. 3 -24,137 -22,021 -11,347 1,283
Reduced investment programme

Receipts scenario 2A 5,922 11,694 20,527 25,156
Costs 21,545 27,707 34,337 36,437
Profit before tax -15,623 -16,013 -13,810 -11,281

The profitability is negative up to 2015 except for scenario 3. The reason is that at
the forecast traffic development, Armenian Railway do not yet reach their break-even
point. The entire operation should be adapted to the restricted market through the
limitation of loss making services, the concentration on relatively profitable ones and
the cutting down of overheads.
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5. Financial forecast
5.2 Financial forecast of Azerbaijan State Railways
5.21 Calculation basis, assumptions

The cost figures received from Azerbaijan State Railways for 1996, as presented in
section 2.4.2, are the point of departure of calculations. The cost tables of Annex
5.2-1 are directly derived from them. The changes and variations which these costs
undergo are indicated at the bottom of the cost tables.

The following corrections and evaluations need some explanation:

- Not considering the effects of the variation of traffic performance, personnel
costs (salaries and social costs) are increased by 2 times up to 2000. It was
stated under section 2.4.2 that the salary level should be about 13 times the pre-
sent one. This does however not apply to the entire present staff. Despite strong
personnel reductions operated in the past, there is still a need for an increase of
productivity. Salary increases, combined with productivity increases, result in the
above factor, which seems realistic for the Azerbaijan State Railways. In addition
to that, 50% of personnel costs are proportional to variations in traffic perform-
ance;

- Costs of materials, which are supposed to be others than for normal mainte-
nance, have been increased to the triple of the present level and left fixed with
respect to variations in traffic performance;

- The 1995 price of electric energy has been muitiplied by 1.5;

- Depreciation and maintenance costs have been completely reestimated as per-
centages of the acquisition value of the fixed assets according to the investment
tables in the Annexes 5.4-1 and 5.4-2. The annual averages of these costs as
calculated in the Annexes 4.2.8-1 t0 4.2.8-12 have been used in the calculations,
where they are kept fixed over the whole period 1997 - 2015 (for the mainte-
nance costs pertaining to the rolling stock see below). However, the level of the
new maintenance costs of the permanent ways has been adjusted for 1997,
where only 1/3 of the average has been taken, in order to take account of the
fact that these costs are lower in the first years.

The costs for the maintenance of the rolling stock, which have been worked out un-
der section 4.2.6, have been introduced in the relevant tables of the Annexes 5.4-1
and 5.4-2. Part of the work on the locomotives is performed in the Tbilisi locomotive
plant, for which a business plan exists under chapter 6.

The evolution of traffic performance, which influences the variable components of
the costs, corresponds with the traffic forecast under chapter 3, average figures be-
tween the optimistic and the pessimistic traffic scenarios having been used. Traffic
performance is expressed as the number of "tonne-kilometre equivalents (tkm
equiv.)", where, for simplification, passenger-km have been counted as tkm.
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5.2.2 Prices

The calculation model examines three scenarios regarding the price level:

- Scenario 1: The existing price level remains unchanged until 2015;

- Scenario 2: The Azerbaijan State Railways change their tariffs in such a way
that for half of its performance, prices are raised by 50% by 2000 and then, pro-
gressively the prices of this half are further increased to reach double the pres-
ent level by 2010;

- Scenario 3: Tariffs are subject to strong increases so that on average for all
transports, they are about three times as high as they are now.

The last scenario corresponds to price levels which the Revenue Forecast of the
TRACECA Pilot Train Study has supposed. It is the only one bringing satisfactory
returns on investment on medium term. However, given the present reluctance of the
managers of the Caucasian railway administrations in considering at all price in-
creases, it is not sure that this scenario can be realised.

The first scenario corresponds with the opinion of most of the persons in charge met
at the Caucasian railway administrations.

The second one is a policy which is strongly recommended in order to ensure the
viability of the railways and of the proposed rehabilitation measures. Increasing
moderately the prices for those transports for which the railway has a clear advan-
tage against the road (such as for example oil products and other goods in bulk) or
for which extreme underpricing is being practised, seems indispensable and realis-
tic. The condition is of course that, at the same time, the railway improves the quality
of its service. Some attempts in this direction are being undertaken in Azerbaijan for
passenger trains.

Improved marketing, along with cost accounting, shall help the managers to
strengthen the sales efforts on profitable activities and to reduce or skip loss-making
ones. If the railway is to provide social services, such as cheap passenger transport,
it has to get a compensation for the corresponding deficits from government.

As for passenger traffic, it may seem that raising prices would inevitably have a
negative impact on the growth of the number of passengers. It is reminded in this
context that in 1996, passenger service of Azerbaijan State Railways counted for
14.2% of total business regarding performance (passenger-km being counted as
equivalent to tkm), but only for 2.9% regarding revenue (see Annex 2.4.2-4). The
following remarks seem useful for judging the passenger business globally:

- The passenger market analysis under sections 6.1.4 to 6.1.6 makes clear that,
on some connections and market segments, the railway can offer advantages
against the bus or can usefully be combined with the latter;

- It is therefore possible, on these connections and market segments, to raise the
prices up to a certain level without losing business, and even by gaining addi-
tional passengers;
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- On the other side, hopelessly uncompetitive passenger services should be
stopped;

- If above strategy is applied consequently, it can be avoided that, globally, in-
creased prices go along with an exodus of passengers.

5.2.3 Investments

Adding together the costs of all rehabilitation measures proposed gives, for Azer-
baijan, a total amount of 1,325 million $US (see chapter 4)%. The table at page 4 of
Annex 5.4-1 summarises these costs. It includes the figures of the following partial
investment tables. These tables correspond with those of the Annexes 4.2.8-1 to
4.2.8-12.

Investments in the telecommunication system have been taken out from the railway's
investment account. Instead, they are part of the separate calculations for the "com-
munication network" under chapter 6. These investments can be used commercially
and are financially self-sustaining.

The full investment programme represents a heavy burden for the cash flow and it
brings a very low profitability for scenario 2. For that reason, a "reduced investment
programme" has been proposed, which comes, for Azerbaijan, to a total amount of
only 739 million $US?. In this programme, investments for permanent ways and sta-
tions are limited to the first and second priorities, the ones for signalling only to the
first priority; for the rolling stock, part of the electric locomotives has been replaced
by diesel engine ones. The calculation tables of Annex 5.4-2 are analogous to those
of the full investment programme.

5.24 Method of calculation

There are two calculation models working with the same basic figures and assump-
tions, one for the full investment programme (Annex 5.2-1) and one for the reduced
investment programme (Annex 5.2-2). In the latter, only the second price scenario
has been calculated (called scenario 2A).

For each model, two sets of tables are presented. The first set shows the costs of
the transport activities in 1995 and also the ones of 2015 (the costs of the years
1997, 2000 and 2010 have also been calculated). The second set shows the re-
ceipts (paid revenue) of the three scenarios and the costs (including depreciation,
excluding profit tax). All figures are in constant 1997 $US.

2 In this figure, investments for the rolling stock as given in the Annexes 4.2.6-7a to 4.2.6-9b are

counted with their medium values between the "optimistic scenario” (regarding traffic) and the
"pessimistic” one; in the calculation tables of the Annexes 5.4-1 and 5.4-2, these scenarios are
called "high case" and "low case" respectively, in order to avoid confusion with the financial scen-
arios.
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5.25 Results

The results of the financial calculations are summarised below. The total costs in-
clude interests for the bank loans to be provided for financing the new interests, be-
cause at this stage, the financing structure has not been agreed upon sufficiently in
detail.

Table §.2-1:  Receipts, costs and profits of Azerbaijan State Railways, from
1997 to 2015, in 1,000 $US

1997 2000 2010 2015

Full investment programme

Receipts scenario 1 38,851 138,678 213,111 247,713
Receipts scenario 2 38,851 173,348 319,667 371,569
Receipts scenario 3 49,272 260,821 566,347 768,316
Costs 161,878 251,682 298,935 320,901
Profit before tax scen. 1 -123,027 -113,004 -85,824 -73,188
Profit before tax scen. 2 -123,027 -7/8,334 20,732 50,668
Profit before tax scen. 3 -112,606 9,139 267,412 447 415
Reduced investment programme

Receipts scenario 2A 38,851 173,348 319,667 371,569
Costs 120,066 200,671 247,925 269,891
Profit before tax -81,215 -27,323 71,742 101,678

The profitability is marginal for scenario 2, fairly positive for scenario 2A and, of
course, excellent for scenario 3. The result for the scenario 2A is encouraging as it
shows that the Azerbaijan State Railways are able to cover their costs before 2010.
It is however not entirely satisfactory and discloses that more should still be done for
reducing costs through the limitation of loss making services and, related to that,
further reduction of investments.
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5. Financial forecast
5.3 Financial forecast of Georgian Railways
5.3.1 Calculation basis, assumptions

The cost figures received from Georgian Railways for 1996, as presented in section
2.4.3, are the point of departure of calculations. The cost tables of Annex 5.3-1 are
directly derived from them. The changes and variations which these costs undergo
are indicated at the bottom of the cost tables.

The following corrections and evaluations need some explanation:

- Not considering the effects of the variation of traffic performance, personnel
costs (salaries and social costs) are increased by 2 times up to 2000. It was
stated under section 2.4.3 that the salary level should be about 10 times the pre-
sent one. This does however not apply to the entire present staff. Despite strong
personnel reductions operated in the past, there is still a need for an increase of
productivity. Salary increases, combined with productivity increases, result in the
above factor, which seems realistic for the Georgian Railways. In addition to that,
50% of personnel costs are proportional to variations in traffic performance;

- Costs of materials, which are supposed to be others than for normal mainte-
nance, have been increased by 50% and then left fixed with respect to variations
in traffic performance;

- The 1995 price of electric energy has been multiplied by 2:

- Depreciation and maintenance costs have been completely reestimated as per-
centages of the acquisition value of the fixed assets according to the investment
tables in the Annexes 5.4-1 and 5.4-2. The annual averages of these costs as
calculated in the Annexes 4.2.8-1 to 4.2.8-12 have been used in the calcula-
tions, where they are kept fixed over the whole period 1997 - 2015 (for the
maintenance costs pertaining to the rolling stock see below). However, the level
of the new maintenance costs of the permanent ways has been adjusted for
1997, where only 1/3 of the average has been taken, in order to take account of
the fact that these costs are lower in the first years.

The costs for the maintenance of the rolling stock, which have been worked out un-
der section 4.2.6, have been introduced in the relevant tables of the Annexes 5.4-1
and 5.4-2. Part of the work on the locomotives is performed in the Tbilisi locomotive
plant, for which a business plan exists under chapter 6.

The evolution of traffic performance, which influences the variable components of
the costs, corresponds with the traffic forecast under chapter 3, average figures be-
tween the optimistic and the pessimistic traffic scenarios having been used. Traffic
performance is expressed as the number of "tonne-kilometre equivalents (tkm
equiv.)", where, for simplification, passenger-km have been counted as tkm.
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5.3.2 Prices

The calculation model examines three scenarios regarding the price level:

- Scenario 1: The existing price level remains unchanged until 2015;

- Scenario 2: The Georgian Railways change their tariffs in such a way that for
half of its performance, prices are raised by 50% by 2000 and then, progres-
sively the prices of this half are further increased to reach double the present
level by 2010;

- Scenario 3: Tariffs are subject to strong increases so that on average for all
transports, they are about three times as high as they are now.

The last scenario corresponds to price levels which the Revenue Forecast of the
TRACECA Pilot Train Study has supposed. It is the only one bringing satisfactory
returns on investment on medium term. However, given the present reluctance of the
managers of the Caucasian railway administrations in considering at all price in-
creases, it is not sure that this scenario can be realised.

The first scenario corresponds with the opinion of most of the persons in charge met
at the Caucasian railway administrations.

The second one is a policy which is strongly recommended in order to ensure the
viability of the railways and of the proposed rehabilitation measures. Increasing
moderately the prices for those transports for which the railway has a clear advan-
tage against the road (such as for example oil products and other goods in bulk) or
for which extreme underpricing is being practised, seems indispensable and realis-
tic. The condition is of course that, at the same time, the railway improves the quality
of its service. Some attempts in this direction are being undertaken in Azerbaijan for
passenger trains.

Improved marketing, along with cost accounting, shall help the managers to
strengthen the sales efforts on profitable activities and to reduce or skip loss-making
ones. If the railway is to provide social services, such as cheap passenger transport,
it has to get a compensation for the corresponding deficits from government.

As for passenger traffic, it may seem that raising prices would inevitably have a
negative impact on the growth of the number of passengers. It is reminded in this
context that in 1996, passenger service of Georgian Railways counted for 25.0% of
total business regarding performance (passenger-km being counted as equivalent to
tkm), but only for 5.3% regarding revenue (see Annex 2.4.3-4). The following re-
marks seem useful for judging the passenger business globally:

- The passenger market analysis under sections 6.1.4 to 6.1.6 makes clear that,
on some connections and market segments, the railway can offer advantages
against the bus or can usefully be combined with the latter;

- Itis therefore possible, on these connections and market segments, to raise the
prices up to a certain level without losing business, and even by gaining addi-
tional passengers;
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- On the other side, hopelessly uncompetitive passenger services should be
stopped;

- If above strategy is applied consequently, it can be avoided that, globally, in-
creased prices go along with an exodus of passengers.

5.3.3 Iinvestments

Adding together the costs of all rehabilitation measures proposed gives, for Georgia,
a total amount of 859 million $US (see chapter 4)°. The table at page 4 of Annex 5.4-
1 summarises these costs. It includes the figures of the following partial investment
tables. These tables correspond with those of the Annexes 4.2.8-1 to 4.2.8-12.

Investments in the telecommunication system have been taken out from the railway's
investment account. Instead, they are part of the separate calculations for the "com-
munication network™ under chapter 6. These investments can be used commercially
and are financially self-sustaining.

The full investment programme represents a heavy burden for the cash flow and it
brings a negative profitability for scenario 2. For that reason, a "reduced investment
programme" has been proposed, which comes, for Georgia, to a total amount of only
531 million $US°. In this programme, investments for permanent ways and stations
are limited to the first and second priorities, the ones for signalling only to the first
priority, for the rolling stock, part of the electric locomotives has been replaced by
diesel engine ones. The calculation tables of Annex 5.4-2 are analogous to those of
the full investment programme.

5.3.4 Method of calculation

There are two calculation models working with the same basic figures and assump-
tions, one for the full investment programme (Annex 5.3-1) and one for the reduced
investment programme (Annex 5.3-2). In the latter, only the second price scenario
has been calculated (called scenario 2A).

For each model, two sets of tables are presented. The first set shows the costs of
the transport activities in 1995 and also the ones of 2015 (the costs of the years
1997, 2000 and 2010 have also been calculated). The second set shows the re-
ceipts (paid revenue) of the three scenarios and the costs (including depreciation,
excluding profit tax). All figures are in constant 1997 $US.

* In this figure, investments for the rolling stock as given in the Annexes 4.2.6-7a to 4.2.6-9b are

counted with their medium values between the "optimistic scenario" (regarding traffic) and the
"pessimistic” one; in the calculation tables of the Annexes 5.4-1 and 5.4-2, these scenarios are
called "high case" and "low case" respectively, in order to avoid confusion with the financial scen-
arios.
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5.3.5 Results

The results of the financial calculations are summarised below. The total costs in-
clude interests for the bank loans to be provided for financing the new interests, be-
cause at this stage, the financing structure has not been agreed upon sufficiently in
detail.

Table 5.3-1:  Receipts, costs and profits of Georgian Railways, from 1997 to
2015, in 1,000 $US

1997 2000 2010 2015

Full investment programme

Receipts scenario 1 34,306 59,072 97,271 113,596
Receipts scenario 2 34,306 73,840 145,906 170,393
Receipts scenario 3 44 765 110,836 305,752 420,310
Costs 103,674 143,064 163,466 172,186
Profit before tax scen. 1 -69,368 -83,992 -66,195 -58,590
Profit before tax scen. 2 -69,368 69,224 -17,560 -1,793
Profit before tax scen. 3 -58,909 -32,228 142,286 248,124
Reduced investment programme

Receipts scenario 2A 34,306 73,840 145,906 170,393
Costs 76,383 114,478 134,880 143,599
Profit before tax -42,077 -40,638 11,026 26,794

The profitability is negative for scenario 2, marginal for scenario 2A and, of course,
excellent for scenario 3.
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54 Consolidated forecast three railways

The financial calculations for the three railways have been consolidated to

- a global comparison of receipts (under 3 scenarios) with costs, for the years
1997 to 2015 and

- aglobal cash flow with the calculation of the internal rates of return.

The results are shown both for the full investment programme (Annex 5.4-1) and for
the reduced one (Annex 5.4-2). These two annexes also include the investment ta-
bles. The "overall recapitulation" table includes the figures of the following partial
tables. These tables correspond with those of the Annexes 4.2.8-1 t0 4.2.8-12.

The following internal rates of return (IRR) have been found:

Full investment programme, total amount 2,511 million $US*
Scenario 1 (unchanged price level) IRR= -16.9%
Scenario 2 (moderate price increases) IRR= -53%

Reduced investment programme, total amount 1,443 million sus*
Scenario 2A  (moderate price increases) IRR= 2.5%

The conclusions which can be drawn from these results are:

- The overall profitability is clearly negative if the present price level is kept un-
changed, and the break-even point is far away;

- The railway system as a whole is able to become fairly profitable if reasonable
price increases are introduced, along with an improved marketing policy and an
improved service;

- A reduction of the investment programme by eliminating the components which
are not indispensable for keeping the essential assets in safe working condition
is necessary.

* In this figure, investments for the rolling stock as given in the Annexes 4.2.6-7a to 4.2.6-9b are

counted with their medium values between the "optimistic scenario" (regarding traffic) and the
"pessimistic" one; in the calculation tables of the Annexes 5.4-1 and 5.4-2, these scenarios are
called "high case" and "low case" respectively, in order to avoid confusion with the financial scen-
arios.
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5.5 Financing of infrastructure
5.5.1 Model for financing

In the Annexes 5.4-1 and 5.4-2 is shown that the three Caucasian railways seen as a
whole are able to cover their costs if they practise an improved marketing policy in-
volving moderate price increases (scenarios 2 and 2A). If the railways keep being
reluctant on revising their tariffs in a positive direction (scenario 1), there is little
hope for reaching a break-even of the receipts with the costs in the foreseeable fu-
ture.

Price increases are therefore necessary and scenario 2 is taken as a realistic as-
sumption.

Still then, it appears that the full investment programme with a total amount of 2,511
million $US°® represents a heavy burden for the cash flow and that it leads to a global
profitability which is near zero. For that reason, a "reduced investment programme"
has been proposed, which comes to a total amount of only 1,443 million $US" In this
programme, investments for permanent ways and stations are limited to the first and
second priorities, the ones for signalling only to the first priority; for the rolling stock,
part of the electric locomotives has been replaced by diesel engine ones (see Annex
4.2.7-5).

The combination of this reduced investment programme with the price policy of sce-
nario 2, which is called "scenario 2A", yields a positive rate of return. By judging the
rather low rate of IRR = 2.5%, it has to be kept in mind that railways in Western
Europe are generally not highly profitable, if not chronically loss making.

Investments in the telecommunication system have been taken out from the Rail-
way's investment account. Instead, they are part of the separate calculations for the
"communication network" under section 6.4.3. These investments can be used com-
mercially and are financially self-sustaining.

Calculations carried out in the Annexes 5.4-1 and 5.4-2 led to the following cash
flows:

> In this figure, investments for the rolling stock as given in the Annexes 4.2.6-7a to 4.2.6-9b are

counted with their medium values between the "optimistic scenario" (regarding traffic) and the
"pessimistic” one; in the calculation tables of the Annexes 5.4-1 and 5.4-2, these scenarios are
called "high case" and "low case" respectively, in order to avoid confusion with the financial
scenarios.
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Tab. 5.5-1: Consolidated cash flows of the three railways, in

1,000 $US, excl. profit tax and interests

Full investment pro- | Reduced investment

gramme programme

Year Scenario 2 Scenario 2A

Cash flow| Cash flow | Cash flow | Cash flow

cumulat. cumulat.

1997 -134,014| -134,014 -87,080 -87,080
1998 -370,261| -504,276| -319,542| -406,622
1999 -346,125/ -850,400, -291,619 -698,241
2000 -187,097| -1,037,497 -91,634| -789,775
2001 -167,435| -1,204,932 -71,728| -861,504
2002 -152,875| -1,357,807 -57,024] -918,528
2003 -140,215| -1,498,022 -2,341| -920,869
2004 -125,066( -1,623,088 12,9521 -907,917
2005 -134,683| -1,757,751 15,659| -892,258
2006 -134,754| -1,892,505 15,712 -876,546
2007 -119,683| -2,012,088 31,027 -845,519
2008 -17,748| -2,029,836 53,861] -791,658
2009 -2,599| -2,032,435 69,154 -722,504
2010 -43,155| -2,075,591 28,741 -693,763
2011 -125,119| -2,200,709 2,511 -691,252
2012 -114,119| -2,314,829 50,783 -640,469
2013 -104,473| -2,419,301 60,429| -580,040
2014 -94 826| -2,514,128 70,075] -509,965
2015* | 1,386,848| -1,127,279 899,066 389,101

* The amounts in 2015 include the residual values of the investments

The cash flows are precarious and they would not be compatible with investment
loans at commercial conditions, and also not with heavy profit taxation. The respec-
tive Governments should contribute to the programme by refraining from imposing
profit taxes or at least by admitting a fair profit calculation. It is reminded that at pre-
sent, profit taxation takes as basis a wrongly calculated and exaggerated profit.
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Assuming an exemption from profit tax, the following financing needs are stated:

Project alternative Financing Building up Financing
needs, million conditions
$US approx.

Full investment programme: 1,500 from 1998 to 2003 soft

Reduced investment pro-

gramme: 1,000 from 1998 to 2001 soft

5.5.2 Financing sources

Considering the state owned structure of all three respective railway organisations
with the state as the supervising authority and regarding the enormous financial vol-
ume for the required investments in order to rehabilitate the railways, only bilateral
or even better multi-lateral financing organisations are in a position to be ap-
proached. As long as clear commitments towards privatisation and commercialisa-
tion are not foreseeable, definitely potential private investors cannot be found.

The following possible donor agencies were selected and interviewed:
1. KfW - Kreditanstalt fuer Wiederaufbau, Frankfurt/Main, Germany

2. EBRD - European Bank for Reconstruction and Development,
London, United Kingdom

Kw

The financial programme of KfW contains soft loan programmes - so called "financial
co-operation (FZ - programme)" operating on yearly ceilings agreed between Ger-
many and the respective countries as well as commercial credits. At present KfW is
active in all three countries Armenia, Azerbaijan and Georgia, but in infrastructure
projects other than transport (with the exception of Baku Airport). Since the initiative
to start the appraisal procedure for KfW financing within the soft loan FZ-program
has to come from the loan seeking country, implication for the respective investment
volumes for all three railway companies cannot be considered during the course of
this Study. Besides the present limits of KFW's financial agreements (FZ-programme)
with the three Caucasus countries, which are set in 1997 for Armenia by DM 20 Mil,
for Azerbaijan by DM 20 Mil, and for Georgia by DM 30 Mil.

EBRD

The EBRD provides project-specific direct financing for private sector activities, re-
structuring and privatisation or financing of infrastructure that supports these activi-
ties. In addition joint ventures have been major beneficiaries of EBRD lending, par-
ticularly those with foreign sponsors.
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The financial programme of EBRD contains

- loans
- equity
- quarantees

The loan programme has the greatest relevance with respect to the investment re-
quirements of the three railway companies. For loan agreements with EBRD, the
standard minimum involvement is around ECU 5 Mil, the average amount is around
ECU 18 Mil. In spite of the much larger investment requirements for the three railway
companies as stated in this Study, EBRD is seriously considering financing activities
in the transport sector for Georgia and Azerbaijan. Areas of interest are railway and
port infrastructure. For Georgia and Azerbaijan railways, EBRD is anticipating a loan
of up to $US 20 Mil for each country subject to the appraisal procedures. The in-
vestment plan is focusing on priority works such as track renewal, replacement of
bridges and train control systems. One of the essential requirements of the envis-
aged loan is an element of commercialisation such as a new Railway Law which will
enable the railways to operate as a commercial undertaking.

The timetable of the EBRD loan - assuming all goes well - considers signing the loan
agreement by mid 1998. The timing is very much in line with this Study, since the
start year for repair and reconstruction as well as new investments is set for 1998.
Therefore this Study is a good basis to re-evaluate the priorities of investment pro-
grammes.

A general procedure in order to achieve a loan agreement should be established
with the following steps:

Step 1 Initial Review:
Selection of Priorities

Step 2 Selection of Participants:
Letter of Understanding/Letter
of Interest - LOU/LOI

Step 3 Final Review and Preparation
for Approval
Step 4 Signed Documents
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