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TECHNICAL SPECIFICATION FOR MANUFACTURE AND SUPPLY OF

R65 FLAT-BOTTOM RAIL

General Requirements (CEN Specification - Note)

The CEN Specification has been prepared under the direction of the CEN Technical
Committee 256 Working Group 4 and covers the provision of flat bottom symmetrical railway
rails of 46 kg/m and greater linear mass, Jor general and high speed railway track usage.

The CEN Specification is mainly performance based and is drafted in terms of Qualifying and
Acceptance testing.

2.1

22

23

Rails for this project shall be provided in accordance with the requirements of the CEN
Specification and those particular requirements detailed in section 2 below.

Particular Technical Specification
General

Wherever reference is made in the Technical Specifications to specific standards and codes to
be met by the goods and materials to be furnished or tested, the provisions of the latest current
edition or revision of the relevant standards or codes in effect shall apply, unless otherwise
expressly stated in the specifications. Where such standards and codes are national or related
to a particular country or region, other authoritative standards that ensure substantial
equivalence to the standards and codes specified will be acceptable subject to the agreement of
Azerbaijan Railways (ADDY).

Scope of Supply (CEN clause 1)

- This specification is for the supply of a total of 7540 tonnes of R65 F lat-bottom rail, quality

350 HT made from carbon steel.

Plain line rails for use in operational lines shall be new, having a nominal weight of 65 kg/m
(theoretical weight of 64.86 kg/m).

Rails shall be heat treated to obtain the specified hardness and higher strength throughout the
whole cross-section of the rail.

uality Assurance and Inspections (CEN clause 4)
The Supplier shall operate an independently approved and audited quality assurance system,
conforming to the requirements of EN ISO 9002 or equivalent to be approved by Azerbaijan
Railways (ADDY).
The representatives of Azerbaijan Railways (ADDY) shall have access at all reasonable times
to observe and inspect the method of manufacture and shall be entitled to be present at all tests

relating to the production of rails for the contract.

The representative shall also be allowed to examine the results from such tests.
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24

2.5

2.5.1

252

253

254

255

2.5.6

2.5.7

The supervision shall be conducted in such a way that it does not interfere with the normal
manufacturing operations unless there are acceptable reasons for doing so.

The manufacturer shall be bound to advise Azerbaijan Railways (ADDY) at least 15 days in
advance of the date anticipated for the beginning of the rolling schedule.

Manufacture (CEN clause 5)
Rails shall be manufactured from continuous casting blooms. The choice of steel

manufacturing process has been left to the manufacturer and shall be in accordance with clause
5.1 of the CEN Specification.

Information to be Supplied by the Purchaser (CEN clause 6)
Rail Profile (CEN clause 6.1)

The rail profile shall be R65, with theoretical mass of 64.86 kg/m.
Steel Grade (CEN clause 6.2)

The steel grade shall be 350 HT In accordance with Table 1 of the CEN Specification.

Chemical composition and mechanical properties shall be in accordance with Table 2 of the

CEN Specification.

Profile Class and Tolerances (CEN clause 6.3)

Rail shall be produced which conforms with the tolerances relating to Profile Class Y in

accordance with Table 4 of the CEN Specification.

Straightness Class (CEN clause 6.4)

Rail straightness shall be in accordance with Class B of CEN Specification Table 5. Crown

profile shall be in accordance with Table 4 of the CEN Specification.

Rail Length (CEN clause 6.5)

Rails shall be provided in 25 metre lengths subject to the tolerances quoted in Table 6 of the

CEN Specification.

Rail Drilling (CEN clause 6.6)

Rails shall be delivered undrilled or as specified by the Railways.
Rail Identification Paint Code (CEN clause 6.9)

The steel grade shall be identified at both rail ends using a paint code to be agreed between the
manufacturer and Azerbaijan Railways (ADDY).
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2.6

2.6.1

2.7

2.8

2.8.1

2.8.2

Identification (CEN clause 8)
Branding (CEN clause 8.1)
The brand marks shown in relief on the rail web shall be as follows :-
“ROLLING MILL —— — 99 R65”, or as specified by the Railways.
or as specified by the Purchaser.
Delivery of the rails shall be such that 50% of the rails shall be grouped with the brand marks in

relief appearing on one side of the rail web and 50% shall be grouped with brand marks on the
opposite side.

Qualifying Tests (CEN clause 9)

The results of the following qualifying tests, performed by an independent laboratory, shall be
included in the offer :-

- Fracture toughness (Kic) (CEN clause 9.2)
- Fatigue crack growth rate (CEN clause 9.3)
- Fatigue test (CEN clause 9.4)
- Residual stress in rail foot (CEN clause 9.5)

- - Variation of centre line

running surface hardness

or heat treated rails (CEN clause 9.6)
- Tensile strength and elongation (CEN clause 9.7)

- Interior condition (CEN clause 9.8)

A complete set of results for the acceptance tests described in clause 10.1 of this specification
shall be provided by the Supplier.

Acceptance Tests (CEN clause 10)

General

Each lot shall be inspected by the Purchaser or its representative in the roller mill. The samples
shall be taken in accordance with Table 3 of the CEN Specification.

Laboratory Tests (CEN clause 10.1)
Laboratory tests shall be carried out at the frequencies shown in Table 3 of the CEN

Specification. Retest procedures shall be in accordance with clause 10.1.8 of the CEN
Specification.
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2.8.3

284

2.8.5

2.8.6

2.8.7

2.8.8

2.8.9

Chemical Composition (CEN clause 10.1.1)

Chemical analysis shall be carried out on solid samples for which the chemical composition shall
be as follows :-

- Carbon 0.70 to 0.82%
- Silicon 0.13 to 0.60%
- Manganese  0.65 to 1.25%
- Phosphorus  maximum 0.025%

- Sulphur 0.008 to 0.03%
- Aluminium  maximum 0.004%
- Nitrogen maximum 0.01%

- Chromium  residual elements
- Vanadium residual elements
- Molybdenum residual elements

- Nickel residual elements
- Copper residual elements
- Tin residual elements
- Antimony residual elements
- Titanium residual elements
- Niobium residual elements

Hydrogen (CEN clause 10.1.1.1)

The amount of liquid hydrogen shall be a maximum of 2.0 parts per million.
Determination of total oxygen content (CEN clause 10.1.1.2)

The total oxygen content shall be a maximum of 20 parts per million.
Microstructure (CEN clause 10.1.2)

Testing frequency for microstructure determination shall be in accordance with Table 3 of the
CEN Specification.

Decarburisation (CEN clause 10.1.3)
Decarburisation limits are shown in Figures 7 and 8 of the CEN Specification.
Oxide cleanness (CEN clause 10.1.4)

The location for the testing of oxide cleanness shall be in accordance with Figure 9 of the CEN
Specification.

Sulphur prints (CEN clause 10.1.5)

Sulphur prints shall comply with annex 3 of the CEN Specification.

2.8.10 Hardness (CEN clause 10.1.6)
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2.8.11

2.9

29.1

2.9.2

293

The hardness on the centre-line of the head crown shall not vary by more than 30 HBW of any
individual rail. The hardness shall be between 350 and 390 HBW.

Tensile tests (CEN clauses 10.1.7 and 10.1.7.2)
The tensile strength shall not be less than 1175 N/mm 2. Elongation shall be a minimum of 9%.

Dimension tolerances (CEN clause 10.2)

Gauges

The master rail profile and all the gauges required for checking the manufacture shall be
provided by the Supplier, at his own expense, and shall be submitted for approval to the
Purchaser.

Before manufacture the Supplier shall submit two sets of male and female gauges conforming to
the theoretical outline of the rail section to be manufactured, together with two sets of plus and
minus limit gauges in accordance with the stipulated maximum tolerances. These gauges shall be
stamped after approval by the representative of the Purchaser. One set of all gauges shall remain
in the possession of the Purchaser during the period of acceptance.

Only gauges bearing the stamp of the Purchaser shall be valid for checking purposes.

When a master rail profile or a theoretical gauge has been approved by a customer or by an
external controlling body it shall be used for other customers on every possible occasion.

Sample rail tests

The representative of the Purchaser at the commencement of the manufacturing process shall
select one 25 metre long 60 E1 section rail from the manufactured lots. This rail shall be the
sample rail and shall remain on the Supplier’s premises until the completion of the full delivery
and shall be sent to the Purchaser with the final shipment.

The sample rail must be horizontally positioned on the support located every two metres.
Supporting the rail at one metre centres is not permitted. The sample rail shall be subjected to the
following measurement and tests :-

- Measurement of the rail length and marking of dimensional deviations

- Measurement of geometrical dimensions of the rail cross-section, symmetry,
rail end straightness (vertical and horizontal planes) and corrugation

- Measurement of upsweep and downsweep (offset from level)

- Ultrasonic tests for determination of internal defects covering a minimum of 80%
of the rail cross-section

- Checking of surface defects

The results of the above measurements and tests shall be recorded in the report prepared and
signed by the representatives of the Purchaser and Supplier.

Profile (CEN clause 10.2.1)

Profile tolerances shall be in accordance with Table 4 of the CEN Specification.
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2.9.5

2.9.6

2.9.7

2.9.8

299

2.9.10

Straightness, surface flatness and twist (CEN clause 10.2.2)

Straightness, surface flatness and twist shall be in accordance with Table 5 of the CEN
Specification.

Cutting and drilling (CEN clause 10.2.3)

Rails shall be delivered undrilled. Rail length and end squareness shall be in accordance with
Table 6 of the CEN Specification except that the rail length shall be 25 metres +4 mm.

Inspection requirements/tolerances for internal quality and surface quality (CEN clause 10.4)
Internal quality (CEN clause 10.4.1)

The Supplier shall provide details in his offer of the exact areas of the rail cross-section
inspected by the ultrasonic control.

Surface quality (CEN clause 10.4.2)
The surfaces of the rails shall be free from any detrimental defects such as skin holes, shells, hot
tears, outflows, welding, dressings and the traces of any hot or cold protective treatments for

defect rectification.

Where defects appear on the rolling surface of the rail head or bottom surface of the rail foot,
Eddy current testing should be carried out to determine the depth and position of such defects.

Hot marks and seams (CEN clause 10.4.2.2)
The maximum defect depth shall be as follows :-
. Rail running surface - 0.3 mm
- Rest of rail - 0.4 mm
Rails with continuous longitudinal guide marks shall be rejected.
Cold marks (CEN clause 10.4.2.3)

The maximum defect depth shall be as follows :-

- Rail running surface - 0.3 mm
- Underside of foot - 0.3 mm
- Rest of rail - 0.4 mm
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3.1

32

4.1

4.2

4.3

4.4

5.1

Delivery and Acceptance

The Supplier shall arrange and take the whole responsibility for loading, transportation and
unloading of rails at the location specified by the Purchaser. The Supplier shall also take
responsibility for all necessary custom clearance formalities.

The costs associated with rail delivery, but excluding the customs duties and other taxes payable
in the Purchaser’s country, shall be met by the Supplier.

Warranty and Liability

The warranty period would remain valid for 10 (ten) years after the rails have been delivered to
or accepted at the final destination, indicated in the Contract, against any defects attributed to

manufacture and undetected at the time of the acceptance.

If during the warranty period one or more rails have to be removed from the track, due to a
fracture or other such defects, then the Supplier shall replace the rails free of charge.

All costs associated with replacement/renewal of the defective rail, including transport, but
excluding the customs duties and other taxes payable in the Purchaser’s country, shall be met by

the Supplier.

The defective rails shall remain the property of the Purchaser.

Schedule of Requirements
Supply and deliver: -

e 7540 tonnes of R 65 Flai—bottom rail, 350 HT quality from carbon steel. The rail shall
be supplied in 25 m length.

¢ The rail shall be supplied undrilled, unless instructed otherwise by the Railways.
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TECHNICAL SPECIFICATION FOR MANUFACTU RE AND SUPPLY OF

1. CONCRETE SLEEPERS
1.1 General

The Supplier and manufacturer shall possess, operate and show evidence of an ISO certificated
quality system in accordance with the requirements of Euronorm EN ISO 9002 for the
approval of Azerbaijan Railways (ADDY).

Wherever reference is made in this Specification to specific standards and codes to be met by
the goods and materials to be furnished or tested the provisions of the latest current edition or
revision of the relevant standards or codes in effect shall apply, unless otherwise expressly
stated in this Specification.

Where such standards and codes are national or related to a particular country or region, other
authoritative standards that ensure substantial equivalence to the norms, standards and codes

specified will be acceptable subject to the approval of Azerbaijan Railways (ADDY).

1.2 Design Requirements

Monoblock pre-stressed concrete sleepers shall be designed to allow for the following track

parameters:

. Rail Section - R65 Flat-bottom rail
. Track Gauge - 1520 mm

. Rail Centres - 1593 mm

. Rail Seat Inclination - 1:20

. Axle Load - 30 tonnes

Traffic speed - 120 km/h (main line passenger)
- 80 km/h (main line freight)
. Sleeper Spacing - 543 mm (1840 sleepers/km) maximum
(between centres) - 500 mm (2000 sleepers/km) minimum
. Dynamic Impacf Factor - 2 x static load

. Depth of Ballast below sleeper
. Minimum Horizontal Curvature

i Maximum Cant

Slespcaz.doc

300 mm minimum (main line)
350 metres (main line)

150 mm (main line)
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1.3

1.4

1.4.1

Sleepers shall be dimensioned so that the tensile stress in the concrete does not exceed 3
N/mm? and the compressive stress does not exceed 20 N/mm?.

Sleepers shall be designed to withstand extreme onerous conditions (weather, oil
contaminants, etc.) and shall be able to withstand extreme frost for up to six months
continuously and a temperature range, in service, of - 37°C to + 55°C.

Sleepers shall be designed to accommodate an elastic fastening system in accordance with
Section 2 of this Specification. The manufacturer shall submit sleeper and fastening system
drawings and designs for the approval of Azerbaijan Railways (ADDY). The design life of
concrete sleepers shall be 40 years.

Dimensions and Tolerances

Sleeper dimensions shall be as follows:
. Length - 2700 mm + 10 mm

. Width Minimum 235 mm, Maximum 300 mm at base +5 mm

Minimum 150 mm, Maximum 180 mm at top +5 mm

. Depth Minimum 185 mm at centre and ends +10, -3 mm

Minimum 220 mm at centre of rail foot +10, -3 mm

The rail seat inclination shall not be less than 1:18 and not more than 1:22 towards the centre
of the track gauge.

Relative rail seat inclination twist shall not be more than 0.5 degrees (1:115).

The rail seat inclination of the concrete shall be correct to a tolerance of + 0.5 mm.

Materials
General

All materials shall comply with this standard or other alternative standard as agreed with
Azerbaijan Railways (ADDY). Materials other than those specified below shall only be used
with the approval of Azerbaijan Railways (ADDY).

Great care shall be exercised in the selection of materials to ensure the long term durability of
the concrete.  Consideration shall be given to the requirements for freeze-thaw resistance,
porosity and abrasion resistance.
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1.4.2 Concrete

Concrete shall generally comply with ENV 206 Procedures together with the following
requirements :-

Concrete shall consist of cement, coarse aggregate, fine aggregate, water and admixture, as
necessary, and shall be mixed at the sleeper factory by an appropriate mixing plant.

The concrete from which concrete sleepers are to be made shall meet the following criteria:

*  The compressive strength shall be a minimum of 55 N/mm? at 7 days or 60 N/mm? at 28
days.

*  The compressive strength at transfer shall be a minimum of 30 N/mm?2

*  The bending tensile strength shall be a minimum of 5 N/mm? at 7 days and 6.2 N/mm? at
28 days.

*  Subject to verification and acceptance by all parties the micro cracking index shall be a
maximum of 1.5 (based on zero for concrete with few or no micro cracks and 3 for
concrete with numerous micro cracks).

*  No recrystallite ettringite shall be allowed.

* The frost resistance value shall be in accordance with Azerbaijan Railways (ADDY)
agreement/practices.

¢ The water / cement ratio shall be less than 0.45.
*  The minimum cement content shall be 300 kg/m?.
e  Compaction of the concrete shall be sufficient to minimise water penetration.
The workability of the concrete mixture shall be such as to allow it to be easily worked into the
extreme corners of the moulds and around pre-stressing wires and fastening inserts, without
allowing materials to segregate or free water to collect on the surface.
The manufacturer shall submit design data and test reports of the proposed mixture to be used
for the approval of Azerbaijan Railways (ADDY). Production of sleepers shall not commence
without the approval of Azerbaijan Railways (ADDY).

1.43 Cement

Cement shall be Ordinary Portland Cement provided in accordance with British Standard
BS12 : Part 2 or equivalent.
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1.44 Coarse Aggregate

Coarse aggregate shall be composed of washed well graded crushed stone or gravel which
shall be clean, hard and durable. If necessary, dirt and other deleterious coatings shall be
removed by washing.

The maximum size of coarse aggregate shall be 20 mm; aggregate shall be well graded in
accordance with Table No. 1.

Sieve size (mm) 20 13 10 5

% passing by weight 100 95-100 40-70 0-15

Table No.1 - Coarse Aggregate Grading
Not more than 5% shall pass a BS No. 7 sieve.

The amount of deleterious material shall not exceed the following limits:

. Clay Lumps - 0.25% by weight
. Material finer than
No. 200 sieve - 1.0% by weight

The percentage of wear resulting from the Los Angeles abrasion test shall not exceed 30%.
Alternative sieve sizes may be used to determine the particle size distribution shown in Table
No.1. The Supplier shall provide details of the standard test sieves he proposes to use for the
approval of Azerbaijan Railways (ADDY).

1.4.5 Fine Aggregate

Fine aggregate shall be composed of clear, hard, durable, natural or manufactured sand or a
combination of natural and manufactured sand, and shall be cuboid or spherical in shape.

Grading of fine aggregate shall be in accordance with Table No.2.

Sieve size (mm) 10 5 No.7 No.14 | No.25 | No.52 | No.100

% passing by weight 100 | 95-100 | 80-100 | 45-80 | 25-60 | 10-30 | 2-10

Table No.2 - Fine Aggregate Grading
Alternative sieve sizes may be used to determine the particle size distribution shown in Table
No.2. The Supplier shall provide details of the standard test sieves he proposes to use for the
approval of Azerbaijan Railways (ADDY).

Deleterious material such as clay lumps shall not be greater than 1.0% by weight.
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The selection of aggregates shall be such as to prevent deterioration of the concrete from
Alkali Aggregate Reaction (AAR) with the cement.

14.6 Water

Water shall be clean and shall be free from alkalis, acids, oils, organic material and any other
deleterious material.

1.4.7 Admixtures

To achieve high strength concrete, admixtures shall be used which shall be of a non-harmful
non-chloride type.

The concrete sleeper manufacturer shall provide details of the admixture to be used for the
approval of Azerbaijan Railways (ADDY).

1.4.8 Pre-Stressing Steel
Pre-stressing steel shall be manufactured from hot rolled steel, used for wire drawing.
Three wires of the same diameter shall be spun together to form a helical 3 wire stand.
The lay length or pitch shall be 14 to 22 times the nominal strand diameter.

Pre-stressing steel shall be manufactured generally in accordance with Euronorm EN 10138 or
equivalent.

The manufacturer shall provide details of the standards he proposes to use for the approval of
Azerbaijan Railways (ADDY).

Other standards may be acceptable, at the discretion of Azerbaijan Railways (ADDY) provided
that their quality and performance criteria are not less than those of the above mentioned
standard.

The three wire strand shall consist of 3 x 3.15 mm wires of quality standard 1860 and shall
have the following minimum properties:

. Mass - 183 g/m

. Tensile Strength Rm - 1860 N/mm*

. Diameter - 6.8 mm

. Cross-sectional area - 23.4 mm?2 £2%
. Characteristic Breaking Load - 43.5kN

. Maximum Breaking Load - 49.8 kN

Slespcaz.doc -7- 18/02/99



. Characteristic 0.1% Proof Load - 37.4 kN
. Nominal modulus of elasticity - 195 kKN/mm?
. Maximum relaxation after 1000 hrs
of initial load - 2.5%
. Minimum elongation at maximum load- 3.5%

The chemical composition of the steel from which the wire is made shall be in accordance with
Table No 3.

C Si Mn P S
% min 0.77 0.15 0.60 - -
% max 0.82 0.35 0.80 0.025 0.020

1.5

1.5.1

Slespcaz.doc

Table No 3 - Chemical Composition of Steel

The manufacturer shall provide a detailed description of the steel he proposes to use for the
approval of Azerbaijan Railways (ADDY).

Concrete Sleeper Manufacture

General

The manufacturer shall provide Azerbaijan Railways (ADDY) with a complete set of drawings
of the pre-stressed concrete sleeper proposed and shall include a complete description of the
manufacturing process including materials, labour, plant and other necessary equipment.

Prior to commencement of concrete sleeper production the manufacturer shall complete a
production file for manufacturing data which shall be submitted to Azerbaijan Railways
(ADDY) and which shall include:

. A description of the constituent materials including origin, composition, shape
and size;

. The mix design;

o A full description of the production process for the concrete including cold
weather working and the storage and measurement of materials;

. A technical report on the alkali content, abrasion resistance, freeze-thaw
resistance and water absorption;

. A technical report on the design tests carried out;
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1.5.2

1.53

. Water/cement ratio and tolerance;

o Weight of each component of concrete and tolerance;

. Sieve curves for each component of concrete and tolerance;

) Minimum compressive and tensile strength on concrete samples after 7 days
and 28 days;

o Minimum concrete compressive strength before releasing prestressing tendons;

. Maximum relaxation for prestressing tendons after 1,000 hours;

. Description of the prestressing system including prestressing force and

tolerance on each tendon;

J Method of concrete vibration;

o Curing time and temperature cycle;

. Method used for releasing prestressing force;

. Stocking and stacking rules after manufacture;

. Minimum concrete compressive strength before releasing prestressing tendons.

o Concrete sleepers shall be manufactured using the "Long Line" or alternative
system in a factory of sufficient capacity to meet the requirgments of Azerbaijan
Railways (ADDY).

Sleeper Moulds

Moulds shall be of rigid high quality steel and shall be designed so that the sleepers are cast
up-side down.

Prior to casting of concrete the moulds shall be covered in oil on the inside; care should be
taken not to deposit oil on pre-stressing strands or fastening anchors.

The moulds shall be designed to ensure that there is no leakage of grout during casting.
Concrete Mixing and Production

Concrete shall be thoroughly mixed by means of concrete batching in a pan mixer machine.
Alternative methods of mixing may be proposed by the Supplier for the approval of Azerbaijan

Railways (ADDY).

Provision shall be made for mixing the aggregates, cement and water in the correct quantities,
to produce the required high strength concrete.
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The production of concrete sleepers shall be by the "Long Line" or alternative method; the
Supplier shall provide details of the method proposed for the production of concrete sleepers,
including methods for preventing concrete leakage, and compaction details for the approval of
Azerbaijan Railways (ADDY).

Fresh concrete shall be protected during curing with a plastic sheet within 30 minutes of
casting until stress transfer has occurred.

At the time of casting the maximum temperature of the concrete shall not be greater than 30°C.
The difference in temperature between different parts of the sleeper shall not exceed 20°C
during the three days after casting. If the outdoor temperature is less than 5°C the sleepers
shall be stored indoors for at least two days after casting; warm sleepers shall be protected
against sudden temperature variations when being transferred to an outdoor storage site.

The underside of sleepers shall be rough to provide increased lateral resistance. The maximum
deviation in bottom surface evenness shall be +3mm, provided that a minimum 30mm
concrete cover to prestressing strands is obtained.

1.54 Concrete Curing

The manufacturer shall provide details of the curing method proposed for the approval of
Azerbaijan Railways (ADDY).

The curing temperature and period shall be monitored and controlled with the temperature of
concrete being taken and logged at the pre-production stage and at least four times per day.

After curing has been completed the compressive strength of the concrete at transfer of
prestress shall be obtained.

Sleeper production shall not commence unless the sleepers have attained a minimum
compressive strength of 35 N/mm?.

1.5.5 Marking
Concrete sleepers shall be indelibly marked as follows:-

e Top surface of sleeper

- ADDY —R65 - in “four-foot”
- Name of the sleeper plant - “
- Year of manufacture - sleeper end

[13

- Sleeper mould number -

¢ Side of sleeper
- Day and month of manufacture + standard used
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1.6

1.6.1

1.6.2

1.6.3

1.6.4

1.6.5

Tests on Concrete Sleepers

General
The following tests shall be carried out on concrete sleepers:-

. Frost Salt Test

. Crack Tests

. Concrete Cube Compression and Bending Tests
. Sleeper Dynamic Loading Tests

. Sleeper Static Loading Tests

. Anchor Pulling Test

Frost Salt Test

The Frost Salt Test shall be carried out in accordance with Azerbaijan Railways
recommendations.

Crack Test

The manufacturer shall provide details of his proposed Crack Test procedures for the approval
of Azerbaijan Railways (ADDY).

Concrete Cube Tests

Compression and bending tests on concrete cubes shall be carried out in accordance with
currently valid general construction standards.

The manufacture shall provide details of the proposed test procedures for the approval of
Azerbaijan Railways (ADDY).

Sleeper Dynamic Loading Test (Sleeper End)

A load shall be applied simultaneously to both rail bearing surfaces with the bottom surface of
the sleeper symmetrically supported.

A minimum load of 40 kN and a maximum of 185 kN per rail seat shall be applied at a
frequency of 10 Hz during two million load cycles.

No permanent cracks greater than 0.05 mm shall be accepted.
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1.6.6  Sleeper Dynamic Loading Test (Sleeper Centre)

The sleeper shall be supported up-side down at the rail seat positions with the bottom surface
of the sleeper loaded symmetrically.

The total upper load limit shall be 110 kN divided equally with a lower total load limit of 25
kN. These shall be applied at a frequency of 10 Hz during two million load cycles.

No permanent cracks greater than 0.05 mm shall be accepted.
1.6.7  Sleeper Static Loading Test (Sleeper End)
The sleeper shall be set up in accordance with section 1.6.5 of this Specification.

During the static test the load shall be increased at a rate of 10 kN/min up to 80 kN and after
that in steps of 5 kN.

The load should be increased in steps until breaking occurs.

the following details shall be recorded:-

. Largest crack width

. Load value for first appearing crack

. Load value for crack length greater than 15 mm

. Load value for crack width greater than 0.1 mm

. Load value for permanent crack width greater than 0.05 mm

. Crack details for a load of 270 kN.

The following loads shall be the minimum allowed under test procedures:-

. First Crack - 150 kN minimum
. Permanent Crack - 240 kN minimum
. Breaking - 300 kN minimum

1.6.8  Sleeper Static Loading Test (Sleeper Centre)
The sleeper shall be set up in accordance with section 1.6.6 of this Specification.

During the static tests the load shall be increased at a rate of 10 kN/min up to 40 kN and after
that in steps of 5 kN. ‘

The load shall be increased in steps until breaking occurs.
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1.6.9

1.7

1.7.1

1.7.2

The following details shall be recorded:-

. Longest crack width

. Load value for first appearing crack

. Load value for crack length greater than 15 mm

. Load value for crack width greater than 0.1 mm

. Load value for permanent crack width greater than 0.05 mm

. Crack details for a load of 145 kN.

The following loads shall be the minimum accepted under test procedures:-

. First Crack - 80 kN minimum
. Permanent Crack - 128 kKN minimum
. Breaking - 160 kN minimum
Anchor Pulling Test

Pulling tests shall be carried out on screw or clip fastening anchors as necessary. The
manufacturer shall provide details of the proposed tests to be carried out for the approval of
Azerbaijan Railways (ADDY).

Inspection and Acceptance

General

The representatives of Azerbaijan Railways (ADDY) shall be entitled, at any time during
working hours, to access the concrete sleeper factory in order to inspect all aspects of the

manufacturing process and materials and plant involved.

Azerbaijan Railways (ADDY) shall be allowed to supervise tests and measurements and carry
out inspections as required.

The Supplier shall provide details of all tests and materials relating to the concrete sleepers to
be provided.

Dimensional Verification

The Supplier shall provide two sets of gauges for checking dimensions, one of which shall
remain the property of Azerbaijan Railways (ADDY).

Visual inspection of the finished concrete sleepers shall be undertaken to ensure that concrete
sleepers are free from surface defects including hair cracks.
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2.1

2.2

22.1

ELASTIC RAIL FASTENING SYSTEM

General

The rail fastening system shall consist of rail pads, spring clips, clip or screw inserts,
insulators, screws and washers as required. The Supplier shall provide details of the proposed
fastening system to be provided for the approval of Azerbaijan Railways (ADDY).

The tenderer shall provide Azerbaijan Railways (ADDY) with details of the respective quality

system for each fastening component for approval. The quality systems shall be ISO certified
to ISO 9000 or equivalent.

The rail fastening shall be of an elastic type capable of withstanding forces resultant from 30
tonne axle load vehicles coupled with speeds and track parameters detailed in accordance with
section 1.2 of this Specification.

The rail fastening shall be of a type which will satisfactorily achieve the desired clamping
force.

The manufacturer shall be permitted to submit alternative designs for fastening systems which
will be supplied attached to the concrete sleeper.

The design of the rail fastening shall be such that it can be installed and removed by non-
specialist labour using simple tools with the minimum of supervision. The rail fastening shall
also be suitable for installation and removal by mechanical equipment.

Wherever reference is made in this Specification to specific standards and codes to be met by
the goods and materials to be furnished or tested the provisions of the latest current edition or
revision of the relevant standards or codes in effect shall apply, unless otherwise expressly
stated in this Specification. )

Where such standards and codes are national or related to a particular country or region, other
authoritative standards that ensure substantial equivalence to the standards and codes specified
will be acceptable subject to the approval of Azerbaijan Railways (ADDY).

Rail Pads
General

Rail pads shall be provided for locations between the foot of the rail and the top surface of the
concrete sleeper.

Rail pads shall be provided in accordance with the Suppliers product specification and shall be
of elastomeric material with a maximum stiffness of 70 kN/mm. Pads of the same type shall
have been used successfully in track with axle loads of 30 tonnes and for a minimum lifetime
traffic flow of 500 million gross tonnes (MGT).
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222

223

224

225

Marking

Each pad shall be marked in legible and indelible characters with the following details:-
* Suppliers Mark

* The date of the year of manufacture

Dimensional Tolerances

The following tolerances shall apply to the pad dimensions:

* Length - +1.5 mm
* Width - +1.5 mm
* Thickness - +0.5 mm

* Squareness of Cut +0.5 mm

Pads shall have a flatness which complies with the specified tolerances and shall be free from
moulding defects.

Tests

The following tests shall be carried out:

. Hardness Test in accordance with ISO Standard R868

. Ultimate Tensile Test in accordance with BS 903 Part A2 or equivalent

. Percentage Elongation Test in accordance with BS 903 Part A2 or equivalent

. Compression Set Test in accordance with BS 903 Part A2 or equivalent

. Electrical Resistance Test in accordance with Appendix 1 of UIC Code 864-5 or
ASTM D257 or equivalent.

Packing

The Supplier shall provide details of the packaging proposed for the approval of Azerbaijan
Railways (ADDY).

Each package shall bear the following information:

. The name or mark of the Supplier
. The order number
. The number and total weight of the parts.
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Packing used for despatch shall not have been used previously for any purpose which may
cause it to damage the material.

2.2.6 Guarantee

The Supplier shall guarantee his supplies against all defects attributable to manufacture and
materials for a period of 5 (five) years following the date of manufacture of the pads.

Test results shall be in accordance with Table No 4.

Hardness 71£3 SHORE A (Acceptance)
SHORE A (after 7 days at -40°C)

Change

Ultimate Tensile Strength 17 Mpa (minimum)

Elongation 300 % of unstrained gauge length

Compression Set Test 1 30 %

Duration of Test : 22 hours
Temperature :70°C

Strain Constant : 25 %

30 minute recovery period at 23°C
Test 2 20%

Duration of Test : 70 hours
Temperature :23°C

Strain Constant : 25 %

30 minute recovery period at 23°

Electrical Resistance > 100 megohms
Density 930 -952 Kg/m?

Table 4 - Rail Pad Test Results

2.2.7 Alternative Designs

The Supplier may offer alternative pad designs for the approval of Azerbaijan Railways
(ADDY) together with test procedures and criteria proposed. These details shall take into
account the track design criteria detailed in Section 1.2 of this Specification and the
requirement to withstand extreme onerous conditions (weather, oil contaminants etc) at a
temperature range of -35°C to +53°C.
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2.3

23.1

232

233

234

2.3.5

Elastic Rail Clips

General

Elastic rail clip fastening shall be employed for fixing R65 flat-bottom rail section onto pre-
stressed concrete sleepers.

The design shall be simple and shall allow for easy installation and maintenance.
Rail Clamping Force
The clamping force shall be ensured for a minimum traffic flow of 500 MGT.

The average clamping force shall be between 8 kN and 12.5 kN giving a deflection in the
range 10-15 mm.

The resistance to longitudinal creep with the rail resting on an elastomeric pad shall be
between 14 kN and 20 kN.

Electrical Insulation

The elastic fastening for fixing rail to concrete sleepers shall ensure electrical insulation
between the rail and the sleeper.

The electrical resistance of the fastening shall exceed 10 kQ and shall be determined in
accordance with the procedures described in ERRI D170 Report 3.

Raw Material

Material for elastic rail clips shall be from alloy spring steel to BS970, Part 2: 1988 Grade
251A58 or equivalent. The Supplier shall provide details of the proposed material and
chemical composition for the approval of Azerbaijan Railways (ADDY).

Steel shall be free from detrimental surface and internal defects.

Clips shall be heat treated to achieve a surface hardness of 44 to 48 Rockwell C or equivalent
and shall be supplied free from burrs, which may be considered harmful when handled, or
affect efficient assembly of the clip.

Protective Coating

Clips shall be provided with a protective coating which may include the following
alternatives:-

. Bituminous Coating
. Hot dipped galvanising
. Sheradized zinc coating
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The Supplier shall provide details of the proposed coating to be used for the approval of
Azerbaijan Railways (ADDY).

2.3.6 Packing and Identification
Packaged clips shall be part marked in accordance with the Supplier’s drawings.

The outer packaging shall identify the following information :-

. Type of clip

. Date of manufacture

. Date of packaging

. Number of clips per package
. Gross weight of package

2.3.7 Tests and Inspections

The following tests and inspections shall be carried out:-

. Chemical analysis

. Visual inspection

. Dimensional accuracy

. Hardness

. Clip toe load determination

The steel Supplier shall submit, with each batch of raw material a certificate detailing the
chemical composition of the steel.

The clips shall be free from burrs at the cropped ends. Tooling marks shall be smooth and free
from sharp indentations.

Hardness tests shall be carried out in accordance with BS 891 or equivalent.
Clip toe load shall be determined using a calibrated test rig or alternative system.

Details of the above - mentioned test procedures and alternative proposals shall be provided by
the Supplier for the approval of Azerbaijan Railways (ADDY).
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24

24.1

24.2

243

Insulators
General
Insulators shall be manufactured from high viscosity nylon 66 material or equivalent.

Insulators shall not contain glass fibre or other filling material with the exception that an ultra
violet stabilising agent shall be added to the raw material.

The Supplier shall provide details of the proposed insulators for the approval of Azerbaijan
Railways (ADDY).

Design life shall allow for a minimum traffic flow of 500 MGT.
Marking

Each insulation shall be marked in raised 3 mm characters with the following information:-

. Manufacturers Designation
. Year of Manufacture

. Material Code

. Pattern Number

Raw Material

Virgin raw material shall be unfilled nylon 66 to which an ultra violet stabilising agent has
been added.

Clean reground insulator sprues, which shall be ground when still hot, may be added to the
virgin raw material provided that it is not to the detriment of the specified mechanical

properties of the insulator.

Properties of the raw material shall be in accordance with Table No. 5.

Density 1.3 - 1.45 g/em’

Melt Point 250°C to 270°C

Electrical Volume minimum 2 x 10" Qcm (before conditioning)
Resistivity

Table No. 5 - Insulator Raw Material Properties
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2.4.4 Tests and Inspections

The following tests shall be carried out on insulators:

. Water Absorption Test

. Ultimate Tensile Strength
. Dimensional Accuracy

. Visual Inspection

2.4.5 Water Absorption

For the water absorption conditioning test all insulators shall be conditioned in water until they
have absorbed a minimum of 1.0 to 6.0 % of their original moulded weight.

2.4.6 Ultimate Tensile Strength
A tensile load of 6 kN shall be applied to the insulator before failure occurs.
2.4.7 Dimensional Accuracy

Dimensional accuracy of the insulators shall be checked by a method approved by the system
designer/Supplier.

Tolerances shall be in accordance with Table No. 6.

Dimensions up to 25 mm +0.25 mm
Dimensions 25 - 50 mm +0.80 mm
Dimensions over 50 mm +1.50 mm
Surface against Rail Foot (convexity) 0+0.25 mm
Vertical surface against rail foot edge +0.5 mm

Table No. 6 - Dimensional Tolerances of Insulators
2.4.8 Visual Inspection

Insulator surfaces shall be clean and free from any evidence of gassing or burning.
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2.5

2.5.1

252

253

2.6

2.6.1

2.6.2

2.6.3

Concrete Sleeper Cast-in Anchor

General
Concrete sleeper anchors shall be provided for anchorage of screw inserts or clips as necessary.
The anchor shall leave sufficient grip in the sleeper to give resistance to loosening under

dynamic loads, and a high tensional resistance at the top of the anchor stem.

The Supplier shall provide details of the anchorage system proposed for the approval of
Azerbaijan Railways (ADDY).

Design life of the anchorage system shall be 40 years.

Anchorage for Screw Inserts

The anchorage for screw inserts shall consist of a long plug or plastic dowel.

The Supplier shall provide details of the materials and tests proposed for the approval of
Azerbaijan Railways (ADDY).

Anchorage for Rail Clips

Cast shoulder anchorages for rail clips shall be manufactured from spheroidal graphite cast
iron to BS 2789 or equivalent, grade 500/7, with a hardness range of between 170 HB and 241
HB.

The Supplier shall provide details of the materials and tests proposed for the approval of
Azerbaijan Railways (ADDY).

Screws

General

Screw fastenings shall be provided in accordance with UIC Code 864-1 as required.

Material

Steel shall be manufactured by the Bessemer or Siemens-Martin process, electric process or in
a convertor blown with oxygen.

Steel shall be of a hardened type to give a tensile strength of between 470 and 550 N/mm” and
a minimum elongation of 20%.

Manufacture

Screws shall be manufactured from a single piece without welding. The head shall be formed
by hot-working from the bar-stock.
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Screws shall be free from camber and the centre lines of the screw head and the thread portion
shall be on the same line.

The surface of the screw shall be smooth and free from injurious wrinkles, cracks and
fractures. Screws shall be galvanised by the hot zinc process. The zinc used shall not contain
more than 2% of impurities, with the maximum aluminium content being 0.2%.

The coating shall be neat, smooth and free from bulges, dripping cracks or other defects.

The sleeper screws shall be free from all traces of grease, paint, etc., before the coating of zinc
is applied.

2.6.4 Marking

The following marks shall be shown on the head of the screw in permanently embossed
characters:

. The Suppliers mark

. The last two figures of the year of delivery

. The identification mark.

The initials "ADDY" shall be clearly marked on the top surface of the head of the screw.
2.6.5 Tolerances

Dimensional tolerances shall be in accordance with table No. 7.

Top of head - + 0.5 mm
Collar diameter + 0.5 mm
Core diameter + 0.5 mm
Diameter over thread + 0.5 mm
Shank length Length + 4%

Table No. 7 - Dimensional Tolerances of Screws
2.6.6 Tests and Acceptance
Tests and Acceptance shall be in accordance with UIC Code 864-1.
The following tests shall be carried out:
. Material Test

. Tensile Test
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2.6.7

2.6.8

. Bend Test
. Dimensional Inspection
. Galvanising Inspection

As an alternative to material tests the Supplier may supply a rolling mill certificate for each
steel cast for acceptance by Azerbaijan Railways (ADDY).

Tests on dimensional quality may be dispensed with subject to the Supplier providing an
acceptable quality control procedure as approved by Azerbaijan Railways (ADDY).

Packing

The Supplier shall provide details of the packaging proposed for the approval of Azerbaijan
Railways (ADDY).

Each package shall bear the following information:

. The name or mark of the Supplier
. The order number
. The number and total weight of the parts.

Packing used for despatch shall not have been used previously for any purpose which may
cause it to damage the material.

Guarantee

The Supplier shall guarantee his supplies against all defects attributable to manufacture and
materials for a period of twelve months following the date of manufacture of the screws.

2.7  Washers
2.7.1 General

Washers shall be provided in accordance with UIC Code 864-3 as required.
2.7.2 Material

Spring washers shall be manufactured from spring steel bars, made from high carbon steel wire
rod and shall conform to the chemical competition shown in Table No.8.

Slespcaz.doc

C Si Mn P S
% Min. 0.59 0.15 0.30 - -
% Max. 0.86 0.35 0.90 0.04 0.04

- 23 -

Table No.8 - Chemical Composition of Washers
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273

274

2.7.5

The Supplier shall provide details of the proposed washers to be used for the approval of
Azerbaijan Railways (ADDY).

After shaping the washers shall be hardened and tempered. Washers shall be manufactured to
give a minimum tensile strength of 1375 N/mm? and a minimum elongation of 6%.

Marking

The following marks shall be stamped on each washer by a blunt-edged punch in sufficiently
legible characters:

. The Suppliers mark
. The last two figures of the year of delivery
Finish

The washer surfaces shall be regular and clean, and free from superficial cracks, flaws, burrs,
deficiency in metal, folds or any other defect likely to affect the use for which the part is
intended.

Tolerances

Dimensional tolerances shall be in accordance with Table No. 9.

Internal diameter 1.2 mm
Section, long side, small side and diameter 0.4 mm
Height 1.6 mm

Table No. 9 - Dimensional Tolerances of Washers

2.7.6 Tests and Acceptance

Tests and acceptance shall be in accordance with UIC Code 864-3.

The following tests shall be carried out:

. Flattening Test

. Compression Test

. Torsion Test

. Texture Test

. Hardness Test

. Dimensional Inspection
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Tests on dimensional quality may be dispensed with subject to the Supplier providing an acceptable
quality control procedure as approved by Azerbaijan Railways (ADDY).

2.7.7 Packing

The Supplier shall provide details of the packaging proposed for the approval of Azerbaijan
Railways (ADDY).

Each package shall bear the following information:

. The name or mark of the Supplier

. The order number

. Description of the parts

. Number and total weight of the parts.

Packaging for despatch shall not have been used previously for any purpose which may cause it to
damage the material.

2.7.8 Guarantee

The Supplier shall guarantee his supplies against all defects attributable to manufacture and
materials for a period of twelve months following the date of manufacture of the washers.
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3. Delivery and Acceptance

3.1

3.2

4.1

4.2

43

5.1

Slespcaz.doc

The Supplier shall arrange and take whole responsibility for loading, transportation and
unloading of concrete sleepers, including the rail fastening assemblies, at the location
specified by the Purchaser. The Supplier shall also take responsibility for all necessary
custom clearance formalities.

The costs associated with the delivery of concrete sleepers, including rail fastening
assemblies, but excluding customs duties and other taxes payable in the Purchaser’s
country, shall be met by the Supplier.

Warranty and Liability

The warranty period would remain valid for 10 (ten) years after the concrete sleepers have
been delivered to or accepted at the final destination, indicated in the Contract, against any

defects attributed to manufacture and undetected at the time of the acceptance.

If during the warranty period the defects became apparent then the Supplier shall replace
the sleepers free of any charges.

All costs associated with the replacement/renewal of defective sleepers, including rail
fastening assemblies, and including transportation, but excluding customs duties and other
taxes payable in the Purchaser’s country, shall be met by the Supplier.

Schedule of Requirements

Supply and delivery of: -

e 133 000 pre-stressed concrete monoblock sleepers together with complete elastic
type rail fastening assemblies.
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1.1

1.2

1.3

General Requirements

The plain line track tamping, line and levelling machine shall be capable of performing the
following operations: -

To determine track alignment of ballasted track on either wooden or concrete sleepers with R
65, R 60 or R 50 flat-bottom rail.

To continuously tamp the track ballast under two sleepers.

To tamp the ballast at the sleeper ends.

Country’s Climate
. Altitude above Sea Level - < 1500 m
o Ambient Temperature - Lowest: -20° C
- Highest: +40° C
Climatic Zone - moderate climate
. Atmospheric Humidity - Lowest: 60%

- Highest: 100%

Track Geometry and Components

Track Layout Arrangement - Single and Double
Track Gauge - 1520, (-9; +28)
Rail Section - R65; (R60; R50)
Rail Inclination - 1:20 nominal towards centre of track
Minimum Horizontal Track Curvature - 80 m in transport mode
- 180 m in operation mode
Maximum Track Gradient - 12%o
Type of Sleepers - Wooden; length 2750 — 2780 mm
- Concrete monoblock - 2700 mm (nom.)
Rail Fastening - Spikes, coachscrews, holding down bolts or
elastic rail fastenings
Type of Rail Joints - 4 or 6 holes fishplates
Sleeper Spacing - 543 mm (1840 sleepers/km) maximum

- 500 mm (2000 sleepers/km) minimum
- 625 - 670 mm at stations
Type of Track Ballast - Crushed rock grain size 40-70 mm
- River gravel size <25 mm
- Well compacted mixture of ballast, sand,
gravel, dust and clay
Ballast Depth - 300 mm minimum (theoretical)
Maximum Admissible Load Gauge - To comply with Load and Gauge Standard
GOST No. 9238 - 83
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4.1

4.1.1

4.1.2
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4.1.10
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4.1.14

4.1.15

4.2

4.3

4.3.1

432

433

434

Machine Requirements
Working

The tamping machine shall operate on the principle of continuous machine movement, while
the actual work unit, positioned on a separate under-frame, shall move in cycle from sleeper to
sleeper.

The machine shall be fitted with 2 tamping units, capable to tamp simultaneously under 2
sleepers, by pressure and vibration at a frequency in the range of 35-45 Hz and a minimum
amplitude of 2.5 mm in the initial situation.

The tamping tool depth in ballast shall be at least 500 mm from the top of the running rail to
the tip of the paddle of the tamping tool.

The tamping tool shall be made of an abrasion resistant alloy.

The tamping unit shall be able to move also laterally at least 85 mm.

The tamping machine line and levelling system shall be capable of track slewing and/or lifting
by a minimum of 100 mm.

The machine shall be fitted with a ballast compacting device for the sleeper ends. Such
compacting devices shall be capable to reach 300 mm below the top of the rail with a ballast
shoulder compaction of up to 500 mm.

The design of the vehicle shall enable the machine operations on the track with a maximum
track gradient of 30%o.

The ballast tamping machine shall be able to operate also within the station platform areas.
The load and structure gauge detail to be supplied by the Azerbaijan Railways.

The machine shall be able to tamp under sleepers that are off centre by up to 50 mm.

The vehicle shall be able to provide 8 hours of continuous operation.

The vehicle shall be designed to be operated, transported or towed at any time of the day.

The machine shall be able to work on either single or double track.

The machine tamping set up time from reaching the site to the ballast tamping operation and
vice versa should be no more than 10 min.

The break-down time from operation position to leaving the site, in case of an incident, should
be no more than 20 min.

Transfer
The machine shall be self-propelled during transfer to and from site and capable to maintain a
speed of 80 km/h on an inclined track gradient of a maximum of 12%. and a 100 km/h when it
is hauled.

Braking System

The machine shall be equipped with pneumatically operated block brakes acting on all wheels
in accordance with UIC regulations.

The machine shall also be equipped with a mechanically operated parking brakes.

The machine shall also be equipped with an indirect train brake system with KE- valve and
appropriate connections.

All the operational units i.e. brake connections, universal joints and other such units shall be
supplied with devices to prevent units from touching the track or falling outside the clearances
for the vehicle.
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44  Accommodation
4.4.1 The machine shall be equipped with fully enclosed cabins, one at each end.

442 All operations for transfer and working shall be controlled from one central driver’s and
operation stand in an enclosed cabin on the main frame.

4.43 For transfer the machine shall be equipped with a second driver’s stand in the enclosed front
cabin.

4.44 An appropriate acoustic, dust protection of the cabins, air conditioning, heating and ventilation
system shall be provided.

4.4.5 The cabins shall be equipped with devices for communication between the vehicle crew
members, by telephone and radio communication, including the microphones, speakers, etc.

44.6 All cables, conducts and electrical installations shall be protected against climatic and other
elements.

4.47 The machine shall carry sufficient light source to allow perfect sight during dark working.

448 Th*p-1Xal situation min. 2.5 mm

6.1.4 The machine shall be able to tamp track with varied sleeper spacing.
6.1.5 The design life of the tamping units shall be for a minimum of 400 km of tamped track.

6.1.6 The design life of the tamping tools shall be for a minimum of 200 km of tamped track.
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6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

Tamping Principle
Tamping operation shall be by pressure and vibration.

All tamping tools shall operate under the same pressure, but independent from each other.
The required tamping pressure shall be easy to set. Each tamping arm shall be capable of
independent movement to accommodate variations in the ballast bed.

The machine shall be equipped with a mechanism allowing the tamping of double sleepers.
The tamping depth shall be adjustable, in steps, from the operator’s seat.

During the lifting and lining process the machine shall not be supported directly on the track
ballast.

The machine shall be equipped with a device for removing ballast from top of the sleepers and
rail fastenings.

Track Levelling, Lifting and Lining Equipment
The machine shall be equipped with the following: -

¢ A computerised unit for automatic measurement of horizontal and vertical track alignment.
* An automatic track lining and levelling system by a method of curve smoothing or by a
fixed point method. The control shall be indirect.
* A laser device with a carriage and a remote control of carriage movement with an
operator’s monitor.
* Arecording system that will record the following track parameters before, during and after
track tamping operation: -
- track versines
- longitudinal track profile
- track cant (superelevation)
- track twist

* An on-board diagnostic device to be able to review quickly any malfunctions as they occur
in the machine systems.

The track lifting and lining unit shall run along the running rails during the operation in
advance of the machine.

The lifting and lining force must be applied on at least two points on each rail.
The lining process shall be carried out without previous measuring runs.

During the operation all the necessary adjustment values shall be continuously calculated, fed
back into the system and displayed in the cabin to the operator.

Accuracy of the track lining shall be: -

- smoothness of the track profile over a length of 2.5 m - <l mm
- track levelling - <£2mm
- track lining - <2mm
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6.4

6.4.1

6.4.2

6.4.3

7.1

7.2

7.3

7.4

7.5

7.6

1.7

7.8

Miscellaneous
Lighting: -

- The machine shall be equipped with 8 driving lights. Four at each end fixed to the vehicle’s
under-frame in the buffer bar area (two on each side). Each pair shall contain one red and
one white signal light, symmetrically placed relative to the vertical axis of the vehicle. The
red lights shall be placed closer to the centre.

- The power of the signal lamps shall be sufficient to ensure the reliable visibility from a
distance of 1500 m on a straight track section in clear visibility.

- In addition the vehicle shall be equipped with two searchlights mounted along the
longitudinal axis of the vehicle. The searchlights shall ensure the clear visibility of not less
than 800 m in clear weather.

- The vehicle shall be equipped with sufficient lighting for the operation of the vehicle at
night.

Warning sound: -

- The vehicle shall be equipped with two sets of pneumatic horns with one set at the each end
of the vehicle. One high volume (air horn) and one low volume (Whistles).

- The air horns shall provide a sound level of 120 +5 dB with a main tonal frequency of 360-
380 Hz at a distance of 5 m in front of the horn at a pressure of 0.8 MPa.

- The vehicle shall also be equipped with electric alarms for the monitoring operations.

Fire extinguishers

- The vehicle shall be equipped with appropriate fire extinguishing devices. Each cabin shall
contain not less than one extinguisher.

Construction
The frame shall be sturdy of welded construction designed to function.

The vehicle frame shall be sufficiently rigid for the lifting of the vehicle with Jacks. The
appropriate jacking points shall be clearly indicated on the body of the vehicle.

The service life of the vehicle shall be not less than 15 years.

The vehicle shall be equipped at both ends with an automatic coupling units to GOST No.
3475 —81. The distance from the coupler to the top of the running rail shall be 1060 +20 mm.

The installation of the automatic coupling units on the vehicle shall be carried by the Supplier.

The main frame of the machine shall be equipped with two-axle bogies. One axle shall be
provided on a separate under-frame for working units.

The bogies and axles shall be equipped with an appropriate suspension.

The vehicle shall be equipped with the pair of wheels 710-950 mm diameter. The maximum
axle Joad in the transport mode shall be 23.25 tonnes.
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7.9

7.10

7.11

7.12

7.13

7.14

7.15

8.1

8.2

8.3

8.4

Axle and wheels shall be steel forged.

The rim surface profile of the wheel shall correspond to GOST 9036 — 88. The distance
between the inner surface of the wheel rims shall be 1440 +1/-2 mm. The tolerance between
the wheel diameters, for the roll of one wheel pair, shall be not more than 1.0 mm

The machine shall be equipped with a Diesel engine of well known type with at least 340 HP
suitable for operation in the dusty environment at altitude of 2000 m and ambient temperature
of 45°C. Under the rated conditions the power of the engine shall be sufficient and correspond
to the operation mode of the vehicle. Alternating current requirements for the diesel-generator
unit is 50 Hz.

A pre-heating system for the engine and the operating hydraulic system shall be provided.

Painting of the vehicle. - With the exception of the tamping units and elements the vehicle
painting and the corrosion-preventive coating of the vehicles shall correspond to the technical
requirements and standards of UIC 842-1, 842-2, 842-3, 842-6 842-7 and to the ISO/R1461,
R2085 and R2128 standards.

All signs and identifications on the vehicle shall be in Azerbaijan (main language) and
Russian.

All manuals including computer manuals, the user interface software and instructions
concerning computer software shall provided in Russian and English.

Spare Parts

The Supplier shall provide within his tender submission a list of mandatory spare parts,
amounting to approximately 5% of the total capital cost of the tamping machine. The list
shall follow the requirements outlined in the Technical documentation and shall be priced by
the tenderers on CIP (place of destination) basis. The cost of these spare parts would be
considered for the evaluation purposes. The Purchaser reserves the right to modify the list if
required.

Furthermore the Supplier shall provide within his tender price a list of consumable items that
will be required for a period of 5 years machine operation. The Supplier shall itemise the list
with an identification, short description and detail price breakdown.

In order to have a standard basis for comparing submitted tenders, the Purchaser will review
the Supplier’s lists (spare parts and consumable) and will, if required, add or delete items to
these lists. This adjustment of the spare parts list for the initial 5 year period will be based on
information furnished by each tenderer as well as on the past experience of the Purchaser. This
list is to be used only for comparison during tender evaluation stage.

The delivery of spare parts to be within 10 (ten) working days of the written request made to
the Supplier. During the warranty period all expenses associated with the supply and delivery,
but excluding the costs associated with the custom duties and other taxes payable in the
Purchaser’s country, will be met by the Supplier.
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8.5

91

9.2

9.3

9.4

9.5

9.6

9.7

9.8

10.

10.1

10.2

Any machine breakdown within the warranty period, which results in downtime of 20 (twenty)
working days or more shall result in an extension to the warranty by the amount of downtime
period.

Acceptance and Commissioning

The initial, preliminary acceptance of the tamping machine will be carried out by the Purchaser
at the manufacture’s plant at approximately 90% completion. The Supplier shall arrange for
the attendance at the factory of two officials from the Azerbaijan Railways and for a Russian
interpreter to be present during preliminary acceptance stage.  The costs of travelling,
including accommodation, will be met by the Purchaser.

All the necessary technical documents for the vehicle, including the operational, maintenance
and repair documents shall be available to the Purchaser at least two months before the date of
the preliminary acceptance. These documents shall be in Russian and English.

The Supplier shall arrange and take responsibility for, machine packing, transportation,
unloading and delivery, including all the necessary custom clearance formalities.

The costs associated with the delivery of tamping machine, but excluding the costs of customs
duties and other taxes payable in the Purchaser’s country, will be met by the Supplier.

The final acceptance of the tamping machine vehicle will be made upon the delivery and
following the tamping machine vehicle assembly, start-up and adjustments by the Supplier.

The machine commissioning shall comprise: -

checking completeness and intactness of the machine

removal of transport packing

assembling of the superstructures

filling up lubricants, fuel, hydraulic oil, etc. and verification of filling levels
leakage tests for air, gas and liquid systems

functional tests of the various units

functional test of the complete machine on the basis of a work sample
operational trials to demonstrate that all machine performance criteria are met

In case when the final acceptance are considered unsatisfactory, the operations that are
considered necessary, in order to eliminate the defects, shall be conducted by the Supplier with
his own resources and at his own expense. The repeated final acceptance shall be conducted
upon elimination of all defects.

On the occasion of the acceptance of the machine an acceptance certificate will be issued by
the Supplier and signed and dated by both parties.

Training
The tenderer’s proposal shall include: -

The list of the personnel required for the operation of the machine, with the indication of the
number of persons, their positions, responsibilities, qualifications and other relevant data.
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10.3

10.4

10.5

10.6

10.7

11.

11.1

11.2

11.3

11.4

The list of the personnel required for the machine maintenance and repair, stating the number
of required persons, professions, qualifications and other relevant data.

A training plan or schedule for each category or profession of personnel, with the
corresponding indication of the theoretical and/or practical subjects stating the locations and
training periods for each person.

The Supplier shall itemise the costs for both Purchaser’s and Supplier’s personnel, showing
costs separately for both.

An itemised list of the following costs of training: -

Supplier’s costs for factory-based training
Supplier’s costs for site-based training
Travel costs for Purchaser’s personnel
Subsistence costs for Purchaser’s personnel

All costs of training are to be met by the Supplier. In particular the Supplier’s price shall
include all costs of travel, accommodation and all meals for the Purchaser’s personnel on visit
to the Supplier’s factory.

For the tender evaluation purpose the Supplier shall submit price, within the tender, for the
following training: -

= . Personnel - . Factory-based Period . Site-based Period
Purchaser’s personnel

Machine Operator (tamping) 3 weeks

Machine Operator (track geometry) 3 weeks

Machine Maintenance Mechanic 3 weeks

Interpreter 4 weeks

Supplier’s personnel

Engineer/Lecturer 3 weeks 4 weeks
Interpreter 3 weeks
Quality Control

Quality Assurance Programme - The proposal from the Supplier shall include a description
of its quality assurance programme. This description shall detail the quality control system
and procedures at the manufacturing facilities of the Supplier and shall also state whether the
Supplier is certified by the recognised quality assurance association.

The Purchaser reserves the right to audit the quality management system of the Supplier
within the period of the proposed evaluation.

Quality Plan - Within the 30 days from the notification to commence the Supplier shall
provide to the Purchaser the quality plan for the contract including manufacturing, delivery,
commissioning and preliminary acceptance machine testing.

Quality Control - The Purchaser, or his agent shall have the right to inspect the supplier’s
quality control and to audit the supplier’s quality management.
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12, Technical Documentation

12.1  The complete delivery of ballast tamping machine shall include the corresponding technical
documentation: -

three copies of all technical documents in Russian
three copies in Azerbaijan

one copy in English

one copy in the language of the country of the Supplier

12.2  The Supplier shall also provides certificates for the: -

e materials and devices, subject to technical inspection and checking, such us cables, lines,
compressed air tanks, etc.

e wheel sets

e braking system

e complete vehicle with the additional equipment and units

12.3  The Supplier shall provide operating manuals among other things: -

¢ the description of the vehicle

o the design drawings and relevant diagrams of the vehicle and the main units with main
clearances and overall dimensions

¢ instructions for driving the vehicle in the transport mode

e instructions for the preparation of the vehicle for the transport and operation modes, for the
operation and the shut-down of the vehicle

¢ instructions for operation of all machine functions

e instructions for servicing and adjustment

e instructions for the preventive maintenance of the vehicle and main units including the
hydraulic, electrical and pneumatic systems with preventative maintenance cycles for
lubrication, inspection etc.

e diagrams of the control of the hydraulic, electrical, electronic and pneumatic systems

o general safety instructions for the maintenance personnel

e instruction for the handling of the vehicles in case of track derailment or breakdown

12.4  The Supplier shall provide the diagrams of the components which are subject to fast wear and
use.

12.5 The Supplier shall provide complete list of all spare parts for operation of the vehicle to the
end of the vehicle design life.  For each individual item the Supplier shall provide the
reference number, description, design life, place of origin, unit price and delivery time from
stock with separate time for transport. The Supplier shall provide an exploded diagram of the
unit showing the location of each spare part.

12.6  The documentation is to include all necessary information and technical documents related to
requirements and facilities for the storage of the spare parts, the method of storage and the
required storage space. Any special requirements for the condition of spare parts storage, such
as temperature, humidity, etc shall be clearly stated.
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127 Supplier’s recommendations for all consumables.

12.8  All information and technical documents concerning the use and application of the devices,
instruments and special equipment.

12.9  All relevant information and technical documents concerning requirements and facilities for
storage of devices, instruments and special equipment, the method of storage and required
storage space.

12.10 All information and technical documents describing the condition of storage of the devices,
instruments and special equipment, such us temperature, humidity, etc.

12.11 The instructions for the removal and assembly with the indication of the acceptable
tolerances for wear and clearances.

12.12 The documents concerning the repair of the moving parts of the vehicle.

1213 All the dimensions and clearance limits, specified in the technical documents shall correspond
to the SI - International Unit System.

12.14 The Supplier shall provide the Purchaser with all above necessary documents not later than at
the machine delivery date. The documents shall correspond to the design of the vehicle as
delivered. All alteration to the documents resulting from the final acceptance shall be made
by the Supplier within 10 days from the date of the final acceptance and at his own expense.

13. Technical Maintenance and Repair

13.1  The Supplier shall provide the complete list, in Russian and English, of the devices,
instruments and special equipment necessary for the technical maintenance and the repair of
the vehicle, including the devices, instruments and equipment for the following: -

* Preliminary testing before beginning a maintenance activity on a vehicle

® Tests of sub-units and sub-systems before and after performing a maintenance activity, such
as preventative, corrective, standard replacement, overhaul, etc.

e Final testing before placing the vehicle back into service including required tagging and
sealing of components.

132 The Supplier shall include in its tender the supply of devices, instruments and special
equipment required to perform technical maintenance and repair of the vehicle for the
complete service life of the vehicle.

13.3  This proposal shall be itemised providing a separate detailed price breakdown and shall be
placed in an appendix in the tender along with a detailed description of the operation of each

item proposed.

13.4  The Supplier shall also provide, with the tamping machine, a tool kit containing a complete set
of tools and equipment for servicing and routine maintenance of the tamping machine.
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14.

14.1

14.2

14.3

14.4

14.5

15.

Warranty and Liability

The warranty period would remain valid for a period of 36 (thirty six) months after the ballast
tamping machine has been delivered to or accepted at the final destination indicated in the
Contract, or 40 (forty) months after the date of shipment from the port of loading in the source
country, whichever period concludes earlier.

The Supplier shall be contractually responsible to inspect and adjust and/or remedy the
tamping machine after 6 (six) months of operation. Thereafter the Supplier will make a yearly
check and/or adjustment during the 3 years warranty period, including an inspection at the end
of warranty period. The costs associated with these inspections will be met by the Supplier.

During the warranty period the Supplier will be obliged to remedy all defects that preclude the
usage of the vehicle whether resulting from faulty design, materials or poor workmanship.

The Supplier is obliged to remedy any faults, which occur during the warranty period, at his
own expense by either repair or replace defective parts as quickly as possible.

If it takes more than 20 (twenty) working days to remedy the faulty vehicle then the original
warranty period will be extended by the duration that vehicle is out of service.
Schedule of Requirements

Supply and deliver ONE ballast tamping machine, with continuous mode of tamping
operation, together with capability of track line and levelling for plain line operation.
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TECHNICAL SPECIF ICAT ION FOR SUPPLY AND DELIVERY OF
'DEEP BALLAST CLEAN IN G MACHINE

i

———

1. General Requirements

1.1 Supply and deliver deep ballast cleaning machine with capability to install geotextile and/or
polystyrene sheets for the Azerbaijan Railways — Azerbaijan Dovlet Demir Yolu (ADDY).

1.2 The machine shall be capable to clean ballast on broad gauge track with either wooden or
concrete monoblock sleepers with R65, R60 or R50 flat-bottom rail sections.

1.3 The machine shall be suitable to clean ballast on plain line or junction work track with a
minimum output of 600 m/h.

1.4 The condition of existing ballast is, at some locations, well compacted mixture of ballast, sand,
gravel, dust and clay (see below).

2. Country’s Climate

° Altitude above Sea Level - < 1500 m

. Ambient Temperature - Lowest: -20° C
- Highest: +40° C

. Climatic Zone - moderate climate

Lowest: 60%
- Highest: 100%

o Atmospheric Humidity

3. Track Geometry and Track Components

e Track Layout Arrangement - Single, Double and Junction work
e Track Gauge - 1520, (-9; +28)
o Rail Section - R65; (R60; R50)
¢ Rail Inclination - 1:20 nominal towards centre of track
* Max. Track Cant (superelevation) - 150 mm
e Turnout Types - 1/6,1/9,1/11 and 1/18
* Minimum Horizontal Track Curvature - 80 min transport mode
- 180 m in operation mode
e Maximum Track Gradient - 12%o
e Type of Sleepers -  Wooden; length 2750 — 2780 mm
- Concrete monoblock - 2700 mm (nom.)
e Rail Fastening - Spikes, coachscrews, holding down bolts or
elastic rail fastenings
¢ Type of Rail Joints - 4 or 6 holes fishplates
e Sleeper Spacing - 543 mm (1840 sleepers/km) for R >1200 m

- 500 mm (2000 sleepers/km) for R <1200 m
- 625—-670 mm at stations
e Type of Track Ballast - Crushed rock grain size 25-70 mm
- River gravel size <25 mm
- Well compacted mixture of ballast, sand,
gravel, dust and clay
e Ballast Depth - 300 mm minimum (theoretical)
¢ Maximum Admissible Load Gauge - To comply with Load and Gauge Standard
GOST No. 9238 - 83
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4.1

4.1.1

4.1.3

414

4.1.8

4.1.9

4.1.10

4.1.11

4.1.12

4.1.13

Machine Requirements
Working

The machine shall be able to remove and clean the track ballast within both plain line and
junction work track constructions.

The machine shall be able to operate on single and/or double track configuration between
stations and also within the station platform tracks.

The ballast cleaning machine shall be capable of the following: -

e To lift the track up to 150 mm without inducing excessive stresses on rails, rail fastenings
and sleepers.

¢ To maintain the excavating device in a horizontal position even under circumstances when

the machine operates within the canted track (up to 150 mm).

To control the cross fall of the excavating chain/track formation.

To clean the track ballast under the whole length of turnout.

To slew the track up to 300 mm to either side.

Maintaining the screening unit in a horizontal position even when the machine operates in

canted track section.

¢ The screening unit sieves shall be changeable to clean the track ballast within the 25-70
mm size range.

The machine shall be capable to dig the ballast under bottom of sleepers between 200 and 600
mm with excavation tolerances of £30 mm.

For plain line track the width of excavation shall be between 4 200 and 5 200 mm.

Under the junction work the excavation of the ballast shall be under the whole width of the
turnout.

The ballast cleaning output shall not be less than 400 m*/h with 35% spoil.

The minimum amount of spoil shall be at least 5%.

Spoil material shall be off-loaded , using conveyor belt system, up to 5 m either side of the
track or, if required, load it into wagons placed either on the same or adjacent track. For the

wagon loading operation it is envisage that no special wagons will be required.

The spoil material removal system shall have sufficient capacity to remove all of the ballast
(spoil and track ballast) to accommodate different level of ballast replacement.

The machine shall be equipped to place a layer of either geotextile or polystyrene 4.5 m wide
from a 400 mm diameter roll prior to return of cleaned ballast.

The machine shall be capable to return clean ballast back to the track immediately behind the
excavating chain and geotextile or polystyrene sheet laying component.

The returned ballast shall be spread uniformly under the track sleepers to ensure track stability.
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4.1.14

4.1.15

4.1.16

4.1.17

4.1.18

4.1.19

4.1.20

4.1.21

4.1.22

4.1.23

4.2

4.3

4.3.1

432

433

434

The screening unit, conveyor belts and chain channels shall be enclosed on both sides, as much
as possible, in order to reduce amount of dust.

The ballast cleaning operation shall be controlled either manually or semi-automatically from a
central operator’s cabin.

The machine shall be equipped with measuring and recording instruments for, at least, depth of
excavation, track lifting and track cant.

The machine shall be equipped with an over-stress measuring device to stop the excavation if
there is an obstacle in the track ballast.

The design of the machine shall enable the ballast cleaning operations on the track with a
maximum gradient of 35%o.

The operation of ballast cleaning equipment shall be hydraulic with adjustable working speed.
The vehicle shall be able to provide at least 8 hours of continuous operation.
The vehicle shall be designed to operate be transported or towed at any time of the day.

The machine set up time, from reaching the site to the ballast cleaning operation and vice
versa, shall not be no more than 30 min.

The break-down time from operation position to leaving the site, in case of an incident, shall
be no more than 60 min.

Transfer

During transfer to and from working site the machine shall be self-propelled and capable to
maintain speed of up to 80 km/h on a maximum track gradient of 12%.. When hauled by
other locomotive power the machine shall be able to travel at 100 km/h.

Braking System

In accordance with UIC regulation requirements the machine shall be equipped with
pneumatically operated block brakes, fed through a brake line, acting on all bogie wheels.

The machine shall also be equipped with an indirect train brake system with KE-valve and
appropriate connections.

For additional safety the machine shall be fitted with mechanically operated parking brakes.
All the operational system i.e. brake connections, universal joints and other such units shall be

supplied with devices to prevent units from touching the track or falling outside the clearances
for the vehicle.
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4.4

44.1

4.1.1

443

44.4

4.4.5

5.1

5.2

6.1.2

6.1.3

6.14

Accommeodation

The machine shall be equipped with fully enclosed cabins, fitted with safety glass windows.
One cabin for driver to control movement of the vehicle with additional cabin for operator to
direct ballast cleaning activity.

The cabins shall be equipped with air conditioning, heating and ventilating systems together
with appropriate acoustic and dust protection/insulation.

The cabins shall be equipped with devices for communication between the vehicle crew
members, by telephone and radio communication, including the microphones, speakers, etc.

All cables, conducts and electrical installations shall be protected against climatic and other
clements.

The machine shall carry sufficient light source to allow perfect sight during dark working.

Performance

The machine shall be self-propelled when in working mode and capable of forward drive,
ballast cleaning, of up to 600 m/h while, at the same time, pushing wagons for spoil material of
up to 800 tonnes.

The machine shall be able to perform the following functions: -

Remove the track ballast

Clean the ballast

Discharge the unwanted spoil either to the track side or into wagons

Compact the track formation after removing the ballast and before laying geotextile.
Install geotextile or polystyrene layer

Place the cleaned ballast back into the track

Equipment
Ballast excavating chain

The excavating chain shall cut the ballast under the sleepers and transport it directly to the
screening unit. The ballast shall be excavated in one working pass.

The operation of the excavating chain shall be driven by the hydraulic system.
The disposable drive power of the excavating chain shall not be less than 200 kW.

The machine shall be equipped with a measuring device for excavating depth and lateral slope
of the chain.
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6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.3

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

6.4

6.4.1

Ballast screening unit

The ballast cleaning machine shall be equipped with a vibrating unit for cleaning and dividing
excavated material.

The screening unit shall have exchangeable screens.
The screening unit shall work satisfactorily in either horizontal or track canted position.

When working on canted track, to a maximum of 150 mm, the screening unit shall be
hydraulically adjustable to work horizontally.

Re-ballasting/Waste disposal

If required the equipment shall be able to excavate and load onto wagons all of the excavated
material by means of the conveyor belts.

The swivelled conveyor belts shall return the cleaned ballast back into the track immediately
behind the ballast excavating chain.

The machine shall be equipped with a device for cleaning the sleepers and rails from the
ballast.

The ballast conveyor belt shall be tiltable with a tilting angle approx. 70° to either side of the
track to unload the waste up to a distance of 5 m from the track centre.

No special wagons will be required for spoil/waste material.
The machine shall be equipped with a device for laying rolls of geotextile.

The machine shall be capable to excavate and clean the ballast under the junction work
without a need to dismantle the switches.

The ballast conveyor belt shall ensure a uniform ballast distribution over the entire turnout
area.

Miscellaneous
Lighting: -

- The machine shall be equipped with 8 driving lights. Four at each end fixed to the vehicle’s
under-frame in the buffer bar area (two on each side). Each pair shall contain one red and
one white signal light, symmetrically placed relative to the vertical axis of the vehicle. The
red lights shall be placed closer to the centre.

- The power of the signal lamps shall be sufficient to ensure the reliable visibility from a
distance of 1500 m on a straight track section in clear visibility.

- In addition the vehicle shall be equipped with two searchlights mounted along the
longitudinal axis of the vehicle. The searchlights shall ensure the clear visibility of not less
than 800 m in clear weather.

- The vehicle shall also be equipped with sufficient lighting for the operation of the vehicle at
night.
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6.4.2

6.4.3

7.1

72

7.3

7.4

7.5

7.6

1.7

7.8

79

7.10

7.11

7.12

7.13

7.14

Warning sound: -

- The vehicle shall be equipped with two sets of pneumatic horns with one set at the each end
of the vehicle. One high volume (air horn) and one low volume (whistles).

- The air horns shall provide a sound level of 120 +5 dB with a main tonal frequency of 360-
380 Hz at a distance of 5 m in front of the horn at a pressure of 0.8 MPa.

- The vehicle shall also be equipped with electric alarms for the monitoring operations.

Fire extinguishers

- The vehicle shall be equipped with appropriate fire extinguishing devices. Each cabin shall
have at least one extinguisher.

Construction

The frame shall be sturdy of welded construction designed to function within the most severe
track working environment.

The overall dimensions of the ballast cleaning machine shall be in compliance with the GOST
9238-83 load gauge requirements.

The height of the machine shall not exceed, in transport and operational modes, 5 300 mm.
The ballast cleaning machine may be composed of one or more vehicles.
The both ends of the machine shall be prepared for the installation of buffers and pulling gear.

The frame shall be sufficiently rigid for the lifting of the vehicle with jacks.  The
corresponding jacking points shall be clearly indicated on the body of the vehicle.

The service life of the vehicle shall be not less than 15 years.

The vehicle shall be equipped at both ends with an automatic coupling units to GOST No.
3475 —81. The distance from the coupler to the top of the running rail shall be 1060 +20 mm.

The installation of the automatic coupling units on the vehicle shall be carried by the Supplier.
The main frame of the machine shall be equipped with two two-axle bogies.

The bogies and axles shall be equipped with an appropriate suspension.

The vehicle shall be equipped with the pair of wheels 710-950 mm diameter. The maximum
axle load in the transport mode shall be 23.25 tonnes. The strength of the axle shall be
sufficient also for the operation mode loads.

Axle and wheels shall be steel forged.

The rim surface profile of the wheel shall correspond to GOST 9036 — 88. The distance

between the inner surface of the wheel rims shall be 1440 +1/-2 mm. The tolerance between
the wheel diameters, for the roll of one wheel pair, shall be not more than 1.0 mm
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7.15

7.16

7.17

7.18

7.19

8.1

8.2

8.3

3.4

8.5

The machine shall be equipped with a Diesel engine of a well known type with an output not
less than 340 kW and suitable for operation in the dusty environment at altitude of 2000 m and
ambient temperature of 45°C. Under the rated conditions the power of the engine shall be
sufficient and correspond to the operation mode of the vehicle. Alternating current
requirements for the diesel-generator unit is 50 Hz.

A pre-heating system for the engine and the operating hydraulic system shall be provided.

Painting of the vehicle. - With the exception of the tamping units and elements the vehicle
painting and the corrosion-preventive coating of the vehicles shall correspond to the technical
requirements and standards of UIC 842-1, 842-2, 842-3, 842-6 842-7 and to the ISO/R1461,
R2085 and R2128 standards.

All signs and identifications on the vehicle shall be in Azerbajjani (main language) and
Russian.

All manuals including computer manuals, the user interface software and instructions
concerning computer software shall provided in Russian and English.

Spare Parts

The Supplier shall provide within his tender submission a list of mandatory spare parts,
amounting to approximately 5% of the total capital cost of the ballast cleaning machine. The
list shall follow the requirements outlined in the Technical documentation and shall be priced
by the Supplier on CIP (place of destination) basis and shall include unit prices. The cost of
these spare parts would be considered for the evaluation purposes. The Purchaser reserves the
right to modify the list if required.

Furthermore the Supplier shall provide within his tender price a list of consumable items that
will be required for a period of 5 years machine operation. The Supplier shall itemise the list
with an identification, short description and detail price breakdown per spare part.

In order to have a standard basis for comparing submitted tenders, the Purchaser will review
the Supplier’s lists (spare parts and consumable) and will, if required, add or delete items to
these lists. This adjustment of the spare parts list for the initial 5 year period will be based on
information furnished by each tenderer as well as on the past experience of the Purchaser. The
list is to be used only for comparison during tender evaluation stage.

The delivery of spare parts to be within 10 (ten) working days of the written request made to
the Supplier. During the warranty period all expenses associated with the supply and delivery,
but excluding the costs associated with the custom duties and other taxes payable in the
Purchaser’s country, will be met by the Supplier.

Any machine breakdown within the warranty period, which results in downtime of 20 (twenty)
or more working days shall result in an extension to the warranty by the amount of downtime
period.
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9.1

9.2

9.3

94

9.5

9.6

9.7

9.8

10.

10.1

10.2

10.3

Acceptance and Commissioning

The initial, preliminary acceptance of the ballast cleaning machine will be carried out by the
Purchaser at the manufacture’s plant at approximately 90% completion. The Supplier shall
arrange for the attendance at the factory of two officials from the Azerbaijan Railways and for
a Russian interpreter to be present during preliminary acceptance stage.  The costs of
travelling, including accommodation, will be met by the Purchaser with the remainder costs
being met by the Supplier.

All the necessary technical documents for the vehicle, including the operational, maintenance
and repair documents shall be available to the Purchaser at least two months before the date of
the preliminary acceptance. These documents shall be in Russian and English.

The Supplier shall arrange and take responsibility for machine packing, transportation,
unloading and delivery, including all the necessary custom clearance formalities.

The costs associated with the delivery of ballast cleaning machine, but excluding the costs of
customs duties and other taxes payable in the Purchaser’s country, will be met by the Supplier.

The final acceptance of the ballast cleaning machine vehicle will be made upon the delivery
and following the ballast cleaning machine assembly, start-up and adjustments by the Supplier.

The machine commissioning shall comprise: -

checking completeness and intactness of the machine

removal of transport packing

assembling of the superstructures

filling up lubricants, fuel, hydraulic oil, etc. and verification of filling levels
leakage tests for air, gas and liquid systems

functional tests of the various units

functional test of the complete machine on the basis of a work sample
operational trials to demonstrate that all machine performance criteria are met

In case when the final acceptance are considered unsatisfactory, the operations that are
considered necessary, in order to eliminate the defects, shall be conducted by the Supplier with
his own resources and at his own expense. The repeated final acceptance shall be conducted
upon elimination of all defects.

On the occasion of the acceptance of the machine an acceptance certificate will be issued by
the Supplier and signed and dated by both parties.

Training
The tenderer’s proposal shall include: -

The list of the personnel required for the operation of the machine, with the indication of the
number of persons, their positions, responsibilities, qualifications and other relevant data.

The list of the personnel required for the machine maintenance and repair, stating the number
of required persons, professions, qualifications and other relevant data.
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10.4

10.5

10.6

10.7

11.

11.1

11.2

113

11.4

A training plan or schedule for each category or profession of personnel, with the
corresponding indication of the theoretical and/or practical subjects stating the locations and
training periods for each person.

The Supplier shall itemise the costs for both Purchaser’s and Supplier’s personnel, showing
costs separately for both.

An itemised list of the following costs of training: -

Supplier’s costs for factory-based training
Supplier’s costs for site-based training
Travel costs for Purchaser’s personnel
Subsistence costs for Purchaser’s personnel

All costs of training are to be met by the Supplier. In particular the Supplier’s price shall
include all costs of travel, accommodation and all meals for the Purchaser’s personnel on visit
to the Supplier’s factory.

For the tender evaluation purpose the Supplier shall submit prices, within the tender, for the
following training: -

o Personnel Site-based Period ...
Purchaser’monnel

Two Machine Operators 3 weeks

Machine Maintenance Mechanic 3 weeks

Interpreter 4 weeks

Supplier’s personnel

Engineer/Lecturer 3 weeks 4 weeks

Interpreter 3 weeks

Quality Control (In compliance with ISO 8402 standards)

Quality Assurance Programme - The proposal from the Supplier shall include a
description of its quality assurance programme. This description shall detail the quality
control system and procedures at the manufacturing facilities of the Supplier and shall also
state whether the Supplier is certified by the recognised quality assurance association.

The Purchaser reserves the right to audit the quality management system of the Supplier
within the period of the proposed evaluation.

Quality Plan - Within the 30 days from the notification to commence, the Supplier shall
provide to the Purchaser the quality plan for the contract including manufacturing, delivery,
commissioning and preliminary acceptance machine testing.

Quality Control - The Purchaser, or his agent shall have the right to inspect the supplier’s
quality control and to audit the supplier’s quality management.
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12.

12.1

12.2

12.3

12.4

12.5

12.6

12.7

Technical Documentation

The complete delivery of ballast cleaning machine shall include the corresponding technical
documentation: -

three copies of all technical documents in Russian
three copies in Azerbaijan

one copy in English

one copy in the language of the country of the Supplier

The Supplier shall also provides certificates for the: -

e material and devices, subject to technical inspection and checking, such us cables, lines,
compressed air tanks, etc.

e wheel sets

e braking system

e complete vehicle with the additional equipment and units

The Supplier shall provide operating manuals among other things: -

¢ the description of the vehicle

e the design drawings and relevant diagrams of the vehicle and the main units with main
clearances and overall dimensions

e instructions for driving the vehicle in the transport mode

e instructions for the preparation of the vehicle for the transport and operation modes, for the
operation and the shut-down of the vehicle

e instructions for operation of all machine functions

¢ instructions for servicing and adjustment

e instructions for the preventive maintenance of the vehicle and main units including the
hydraulic, electrical and pneumatic systems with preventative maintenance cycles for
lubrication, inspection etc. -

e diagrams of the control of the hydraulic, electrical, electronic and pneumatic systems

e general safety instructions for the maintenance personnel

e instruction for the handling of the vehicles in case of track derailment or breakdown

The Supplier shall provide the diagrams of the components which are subject to fast wear and
use.

The Supplier shall provide complete list of all spare parts for operation of the vehicle to the
end of the vehicle’s design life. For each individual item the Supplier shall provide the
reference number, description, design life, place of origin, unit price and delivery time from
stock with separate time for transport. The Supplier shall provide an exploded diagram of the
unit showing the location of each spare part.

The documentation is to include all necessary information and technical documents related to
requirements and facilities for the storage of the spare parts, the method of storage and the
required storage space. Any special requirements for the condition of spare parts storage, such
as temperature, humidity, etc shall be clearly stated.

Supplier’s recommendations for all consumables products.
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12.8

12.9

12.10

12.11

12.12

12.13

12.14

13.

13.1

13.2

133

13.4

All information and technical documents concerning the use and application of the devices,
instruments and special equipment.

All relevant information and technical documents concerning requirements and facilities for
storage of devices, instruments and special equipment, the method of storage and required
storage space.

All information and technical documents describing the condition of storage of the devices,
instruments and special equipment, such us temperature, humidity, etc.

The instructions for the removal and assembly with the indication of the acceptable
tolerances for wear and clearances.

The documents concerning the repair of the moving parts of the vehicle.

All the dimensions and clearance limits, specified in the technical documents shall correspond
to the SI - International Unit System.

The Supplier shall provide the Purchaser with all above necessary documents not later than at
the machine delivery date. The documents shall correspond to the design of the vehicle as
delivered. All alteration to the documents resulting from the final acceptance shall be made
by the Supplier within 10 days from the date of the final acceptance and at his own expense.

Technical Maintenance and Repair

The Supplier shall provide the complete list, in Russian and English, of the devices,
instruments and special equipment necessary for the technical maintenance and the repair of
the vehicle, including the devices, instruments and equipment for the following: -

e Preliminary testing before beginning a maintenance activity on a vehicle

¢ Tests of sub-units and sub-systems before and after performing a maintenance activity, such
as preventative, corrective, standard replacement, overhaul, etc.

 Final testing before placing the vehicle back into service including required tagging and
sealing of components.

The Supplier shall include in its tender the supply of devices, instruments and special
equipment required to perform technical maintenance and repair of the vehicle for the
complete service life of the vehicle. The total cost of the corresponding devices, instruments
and special equipment shall not exceed 2% of the total cost of the ballast cleaning machine

This proposal shall be itemised providing a separate detailed price breakdown and shall be
placed in an appendix in the tender along with a detailed description of the operation of each
item proposed.

The Supplier shall also provide, with the machine, a tool kit containing a complete set of tools
and equipment for servicing and routine maintenance of the ballast cleaning machine.

Balclmaz.doc -12 18/02/99



14.

14.1

14.2

14.3

14.4

14.5

15.

Warranty and Liability

The warranty period would remain valid for a period of 36 (thirty six) months after the ballast
cleaning machine has been delivered to or accepted at the final destination indicated in the
Contract, or 40 (forty) months after the date of shipment from the port of loading in the source
country, whichever period concludes earlier.

The Supplier shall be contractually responsible to inspect and adjust and/or remedy the ballast
cleaning machine after 6 (six) months of operation. Thereafter the Supplier will make a yearly
check and/or adjustment during the 3 years warranty period, including an inspection at the end
of warranty period. The costs associated with these inspections will be met by the Supplier.

During the warranty period the Supplier will be obliged to remedy all defects that preclude the
usage of the machine whether resulting from faulty design, materials or poor workmanship.

The Supplier is obliged to remedy any faults, which occur during the warranty period, at his
own expense by either repair or replace defective parts as quickly as possible.

If it takes more than 20 (twenty) working days to remedy the faulty vehicle then the original
warranty period will be extended by the duration that vehicle is out of service.
Schedule of Requirements

Supply and deliver ONE ballast cleaning machine, with a facility to lay/install geotextile or
polystyrene layer.
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3.19 Safety Arrangements

General assembling and detailed design of the equipment shall conform to all safety regulations and codes
applicable in Azerbaijan, with the addition of the following:

Sufficient labelling of controls should be provided to ensure the safe operation of the equipment. All labelling
must be in the Russian language, as well as in the contractor's own language if different.

3.20 Documentation

The Contractor shall provide the following “as installed” documentation, in the Russian language, delivered to
site not later than one month after installation :

Operation and Maintenance Manuals 4 copies
Wiring Diagrams 4 copies

In addition the Contractor shall provide one set of Operation and Maintenance Manuals, and Wiring
Diagrams, in the contractors own language if different, for use by the contractor’s staff during site visits.

3.21 General Instructions

The Tenderer shall submit with his proposal detailed specifications of all the equipment to be supplied,
together with all associated fixtures, fittings and connections to existing plant.

The Tenderer shall submit with his proposal detailed specifications for all listed items, a list of all standard
equipment and a price list of all available options which were not included in the basic prices.

The Tenderer shall give full details of all the requirements of the plant relating to consumption of water,
steam, electricity, and chemicals and other consumables required.

The Tenderer shall offer a standard product as close as possible to the given technical requirements. The
offered type of product must have been manufactured for at least one year.

The Tenderer shall provide a list of similar plants installed for the washing of railway tank wagons, including
details of capacity and throughput times.

3.22 Warranty Period and Defects during Warranty Period

The Tenderer will be expected to demonstrate his faith in his product by offering a warranty period of at least
three years.

The Tenderer should outline his proposals for dealing with defects during the warranty period.
The provision of remote monitoring and fault diagnosis from the Contractor's base should be considered.

The Tenderer should outline how he proposes to ensure that the plant continues to operate in optimum
condition during the warranty period.

Provision of an inspection visit after 6 months operation, and then annually, should be considered.

Technical Specification for Exterior Wash Plant for Balajari Tank Wagon Washing Station, Azerbaijan. 10
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4  Spare Parts and Special Tools

4.1 Recommended Spare Parts

The Tenderer shall submit with his bid a list of required spare parts, including consumables for a period of
three years, duly completed and priced, to the value of 5% of the total ex-works price of the equipment.

The spare parts lists should include the following data elements:

- Sequence number

- Tenderer's part number

- Item description

- Figure and item number in the illustrated parts breakdown/drawing if applicable
- Quantity

- Unit price

- Total price

Price basis on the spare parts list shall be "Ex Works".

4.2 Chemicals

The Tenderer shall include in his tender for the supply of sufficient chemicals for three years operation.
Phasing of delivery can be considered.

4.3 Special Tools

The Tenderer shall supply with the equipment:
1 - set of all tools required for regular servicing and maintenance.

The Tenderer shall prepare and submit to the Purchaser a priced list of any optional special tools which may
be required, but not included in the delivery.

Technical Specification for Exterior Wash Plant for Balajari Tank Wagon Washing Station, Azerbaijan. 11




N

L

e

5. Bill of Quantities

Beneficiary : Azerbaijan Dovlet Demir Yolu (ADDY) - Azerbaijan State Railways

5.1 Tender
Iltem  |Description Unit Qty Total Cost
1 [Tank wagon exterior wash plant pc 1

capacity 24 wagons per day, complete
with spare parts.

2 Chemical supplies for three years
operation.
Total FOB

Freight to Balajari, Azerbaijan.

Insurance to Balajari, Azerbaijan

Delivery Period to Balagjpgric weeks
from date of order confirmation

Time for Erection and Commissioning

5.2  List of Spare Parts included in the Tender

The Tenderer shall attach a priced list of spare parts included in the Tender, in the format outlined in
Para. 4.1

5.3  List of Optional Tools not included in Tender

The Tenderer shall attach a priced list of optional tools in the following format:

Iftem  Description and part no. Unit Qty Unit Cost Total Cost

Technical Specification for Exterior Wash Plant for Balajari Tank Wagon Washing Station, Azerbaijan. 12
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Recovered Qil

known as “Sno” :

The boilers are required to burn a proportion of recovered oil after se

paration from the oil / water emulsion,

Average Range
Viscosity centistokes 24 24-35
Specific gravity. 0.923 0.900-0.940
Flash point ¢ 140
Water content % 7.5 3-10
( May contain up to 10-12 Kg of crude oil in 60 tonnes.
- There are plans for an increased reduction in water content.

Above information supplied by Balajari Wash Plant.

Q Viscosity 1.453 E which is 5.7 mm2/s
Specific gravity. 0.9007 g/cm?2
Marcusson flash point 98 c
@ Ignition Temperature 118 ¢

Water content 8-10 %

Recovered oil analysis from sample taken for EBRD Enviromnmental Report June 1998:
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