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111 Technical Parameters for WDFC Project

Technical Parameters for the WDFC Project (Phase-1&2) are presented in Table Error! No
text of specified style in document.-1.

Table Error! No text of specified style in document.-1 Technical Parameters for the WDFC

Project

Items Scope
Railway Construction Phase-1 Phase-2
- Section Vadodara — Rewari JNPT-Vadodara & Rewari - Dadri
- Route Length (Detour Route Approx. 914 Km Approx. 546 Km
Length) (Approx. 187 Km) (Approx. 245 Km)
- At Grade 868.938 Km 518.430 Km
- Under Ground 0 Km 1.75 Km
- Bridges (exclude ROB) 21.138 Km 13.876 Km
- ROB(Re-construction) 2 nos. 7 nos.
- ROB(New) 8 nos. 18 nos.
- RUB 618 nos. 355 nos.
Gradient
- Ruling gradient 1in 200 (5/1000)

1in 600 (1.667/1000)

- Steepest gradient in yards 1in 400 (2.5/1000) exceptional case

Standards of construction

- Gauge 1,676 mm

Zu 1-60, 1080 HH Rail, 1 in 12 curved thick web switches
with weldable CMS Crossings on PSC Sleepers layout
PSC Mono-block, 60Kg with 1 in 20 cant for the rail seat

- Sleepers (The rail seat of PSC Sleeper will be able to cater to

68Kg/m and 60 Kg/m rail sections by providing suitable liners.)

60 kg rails, 1 in 12 with thick switches and

- Rails

- Points & crossings weldable CMS crossings on PSC fan shaped sleepers
Minor loop lines and non-running lines, 1 in 8% turnout

- Ballast 350 mm cushion

- Maximum operating speed 100 km/h

Double stack container movement on wagon and

- Type of traffic and axle load 5800 tonne train hauling with 32.5 tonne axle load

Formation (Detour Route)

- Bank width for double line 13.5m
- Slope of embankment 2H: 1V
- Cutting width for double line 12.9m
- Slope of cutting 1:1
- Blanketing 0.60 m depth
- Prepared Subgrade SQ2 soil CBR = 8 0.6m depth
or in exceptional cases SQ2 soil CBR = 5 but less than 8
1 m depth
Curves
- Maximum degree of curvature 2.5 degree curve (700 m radius)
- Curve compensation At the rate of 0.04 % per degree of curvature
Moving dimensions
- Vertical MMD As per latest policy issued by MOR vide letter No.2000/PL19/13Pt.4

dated 3.6.09, Double Stack container is to run on Wagon.
MMD being fixed as per this provision.

Vertical SOD
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Items Scope
As per latest policy issued by MOR vide letter No.2000/PL19/13Pt.4
- Vertical SOD dated 3.6.09, Double Stack container is to run on Wagon.

SOD being fixed as per this provision.

Track centres (Minimum)

Between two tracks of DFC

6.0m

Between existing track and DFC

Recommended 7.0 m, in exceptional cases 6.0 m

Bridges (Including RUBs,
Subways, etc.)

- Standard of loading

32.5 tonne axle load, 12 tonne/m trailing load

Total linear water way of 5714 m 3427 m
important bridges (Number) (18 bridges) (5 bridges)
Total linear water way of major 7258.85 m 3808 m
bridges (Number) (203 bridges) (72 bridges)
Total linear water way of Minor 5206.46 m 3370.09m
Bridges (Number) (1223 bridges) (698 bridges)

Road crossings

Total nos. of Semi-Automatic
Railway Crossing

250
(On parallel section, these would be manned with Track Circuiting
instead of Automatic)

Rail flyover

. 21 (Including flyovers at Jn. 10 (Including flyovers at Jn.
- Total nos. of rail flyover stations ) stations)
Stations
- Junction stations 10 stations 15 stations
- Crossing stations 21 stations 12 stations

Signaling System

- Control System

Computerized operation control systems

- Traffic Control Center

1

- Type of signaling

Automatic signaling using AF track circuit/Digital Axle Counter

- Type of Train Protection System

ETCS Level1 or ATS-P (to be decided by IR)

- Section length on double line

2 km between signals

- Telecommunication system

GSM-R system

Train Traction System

- Electrification system 2x25kV AC

- Type of feeding system AT feeding system (2 x 25kV)
- Substation spanning 60km

- Total nos. of Substation 16

ICD/Depot/Maintenance
Construction

- Inland container depot
(out of scope)

IR has approved for conducting feasibility study for Logistic Park at
Rewari and Ahmedabad by DFCC

- Locomotive maintenance depot
(out of scope)

1 location (to be decided by IR)

Rolling Stock

- Operation Type

Asstt. Driver and Driver without Guard and with provision of Last
Vehicle Check Device (LVCD)

- Maximum speed

100 km/h

- Power

9,000Hp (6 axles locomotive)
(To be confirmed by IR)

- Total nos. of electric locomotive
(8 axles/ 6axles locomotive)

150 (To be confirmed by IR)

- Train length

750 m extendable to 1500 m in future

NK CONSORTION
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ATTACHMENT-2
(Maximum Moving Dimensions of IR and WDFC)




MAXIMUM MOVING DIMENSIONS OF THE PROFILE
PROPOSED FOR REVISED SCHEDULE OF DIMENSIONS.
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ATTACHMENT-3

(Worn wheel profile for adoption to the wheels provided on the rail vehicle)



Attachment No. 3
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(Design report on Civil and Track Works)




Dedicated Freight Corridor Project (Western Corridor Phase-1) Bidding Documents — Volume Il
LOT PE P-6 Procurement of Plan and Equipment

CHAPTER 1 DESIGN REPORT ON CIVIL AND TRACK WORKS

1.

21

The Dedicated Freight Corridor (DFC) Project

Ministry of Railways (MOR), Government of India has planned to construct a High Axle
Load Dedicated Freight Corridor (DFC) covering about 3325 Km on two corridors,
Eastern and Western Corridors. The Western Corridor is planned from Jawaharlal
Nehru Port, Mumbai to Tughlakabad/Dadri near Delhi. The Western corridor of DFC
Project covers a length of 1,483 Km (JNPT — Ahmadabad — Palanpur — Rewari — Asaoti
- Dadri). Western Corridor is planned to be implemented in two Phases. The first phase
envisages construction of 935 Km between Vadodara and Rewari.

The project entails construction of double-track electrified railway lines capable of
handling 32.5 ton axle load, longer trains and double stack con tainers. The bridges and
other structures will be designed to allow movement of 32.5 ton axle load while the track
structure will be designed for 25 ton axle load operating at maximum train speed of up
to 100 Km/hr.

Design Criteria Approved by the Employer
Geometric Criteria

In terms of Paragraph 401 of Indian Railway Permanent way Manual, the horizontal
curve is the radius of a circular curve is determined by measuring the Versine on a
chord of known length, from the equation,

R=125xC?/V
Where,
R = Radius in meters;
C = Chord length in meters; and

V = Versine in millimeters.

The Curves can be designated by the radius in meters or by its degree. The angle
subtended at the center by a chord of 30.5 meters, is the degree of the curve.

A one degree (1) curve is thus of (360 x 30.5) / 2T = 1750 meter radius
Atwo degree (2%) curve has a radius of 1750 / 2 =875 meters and so on.

Curves shall be described invariably by the radius in meters [700 m for 2.5 degree,
1167 m for 1.5 degree].

The following curve parameters have been followed for this project:
Minimum curve radius

Main Track: 700 m (2.5 degrees)

Siding and connecting track: 438 m (4 degrees)

For reverse curves, it is preferable to maintain a radius of 875 m or more to enable
application of long welded rails.

The actual radius of both the tracks shall remain same. This will be achieved by shifting
the centre of the curve suitably.
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Minimum length of straight length between adjacent curves:

Desirable straight length between is 50m. In cases, where there is space constraint,
both transitions can meet each other by suitable extending the lengths ensuring that
rate of change of cant and versine along the two transitions so extended is kept the
same.

However, in exceptional cases, minimum straight of at least one wagon length (20 m)
be kept particularly for reverse curves or between two curves with specific approval of
DFCCIL.
1) Cant
Actual cant is defined by the following formula Ca =GV?2/127R

Where,
Ca: Actual Cant (mm)
G: Dynamic gauge in mm (= 1750 mm)
V: Standard speed (km/hr)

R.: Radius of curve (meter)

The standard speed for actual cant shall be defined by considering the maximum
permissible speed (100 km/hr), speed restriction, gradient and train operation plan.

Table 1 Standard Speed by Type of Section

Type of section Standard speed
i. General Sections 85 km/hr (equilibrium speed)
ii. Sections near station As per train operation plan

iii. Long ascending
section

The cant computed shall be rounded off to nearest 5 mm
Maximum cant: 140 mm

Maximum cant deficiency: 75 mm

Cant Excess* (maximum): 75 mm

Cant transition: Straight ramp

The Cant Excess practically may be equal to actual Cant provided when the train stops or
exceed 75mm in case the train operates at low speed.
2) Transition Curve

Transition curve is an easement curve, in which the change of radius is progressive
throughout its length and is usually provided in a shape of a cubic parabola at each end of
the circular curve. It affords a gradual increase of curvature from zero at the tangent point
to the specified radius of circular arc and permits a gradual increase of super-elevation, so
that the full super-elevation is attained simultaneously with the curvature of the circular arc.

Type of transition curve: Cubic parabola

Transition curve length is defined by the maximum of the following three values:
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3)

4)

5)

Standard Length

L= 0.008Ca X Vm
L= 0.008Cd X Vm
L=0.72Ca
Where:
L: Length of transition curve in meters
Vm: Maximum permissible speed 100 km/hr
Ca: Actual cant in mm
Cd: Cant deficiency for Vm in mm
Note:

Minimum  length in  exceptional case (Para 407 (3) of IRPWM)
As an exceptional case: (a) and (b) can be reduced up to 2/3 of the standard length and
(c) can be reduced up to 1/2.

The transition length shall be rounded off to 5 meter.

Cant Gradient: maximum 1 in 720, however, in exceptional cases it can be 1 in 360.

There should be no change of grade in the transition curve.

There should be no transition curve at level crossings and within 100 m of un-ballasted
deck bridges.

Note: Chainage of IP and transition curves

The Chainage of the IPs and transition curves are referential. The chainage on the plan
and profile is for reference only.

Gradient
Maximum gradient: 1/200 (=0.5%) [Compensated]

Curve compensation: 70/R (%) where,

R= horizontal curve radius in metre

Maximum gradient in yard
Standard: 1/1200 (=0.083%)
Exceptional case: 1/400 (=0.25%)

No change of gradient in transition curve and within 30 m of any points and crossings.

Vertical Curves

Vertical curve is applied only at the junction of the two grades where the algebraic difference

in change of grade is equal to or more than 0.4%
Minimum Radius to be 4,000 m

Minimum distance between adjoining tracks

(i) The distance between the track centers of two DFC Main Line tracks shall not be
less than 6.0m

(i) In case of Station Yards :

a) A minimum distance of 6.25m shall be kept between Main Line to Loop Line
and between two loop lines, to accommodate LED based Signalling system,
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b) Since the maximum length of TRD portal is planned to be 32m, it can
accommodate a maximum of 5 lines. Accordingly after every 4t line, a
distance of 6.7m shall be provided to accommodate TRD portal avoiding
location of such portals between two Loop / Adjacent Line.

The schematic diagrams of the track centers in the various types of Station Yards are
explained below:
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(iii)  Generally the distance between DFC track center (the DFC track nearest to the
existing IR tracks) and the existing IR line track centre shall be 7 meters, which may
be reduced to 6 meters in exceptional cases (subject to consent of Engineer and
approval of Employer).

(iv)  Extra clearances on curves shall be as per Appendix to the DFC Draft Schedule of
Dimensions. However extra clearance upto 5 degree has been accounted for in the
above spacing requirement.

6) Station Yards

Clear Standing Room (CSR) of Loops 1500m at Junction Stations and staggered 750m
long loops at the Crossing Stations.

Turnouts

Type of turnout:

Main tracks and auxiliary main tracks: 1 in 12 with curved thick web switch with CMS
Crossing.

Sidings: 1 in 8.5 with curved thick web switch with CMS Crossing

Turnouts should not take off from the transition portion of the curve.
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The practice of turnouts not taking off from curves should be adopted to reduce the
maintenance inputs and improve the riding quality.

There will be no change of grades within 30 m of any points and crossings.

Turnouts will be laid on PSC fan shaped sleepers.

7) Level Crossings

There will be no level crossings in yards on the proposed DFC alignment.

Wherever the DFC alignment is parallel to the existing IR track and the level crossings are
being extended, depending upon the classification of level crossing, category of road,
necessary provision of grades, approach indicators shall be provided as per Chapter 9 of
Indian Railways Permanent Way Manual.

2.2 Vertical Clearances

1) Minimum height above rail level

Minimum height above rail level for a distance of 1600 mm on either side of centre of track
shall be:

1)

2)

Case |: When lower track line is DFC line

Light overhead structure such as FOB etc. and for heavy overhead structure at
turnouts, etc. = 8430 mm

Heavy overhead structure such as Flyover or ROBS = 8050 mm

Case Il: When DFC tracks are crossing over IR Lines;

Vertical clearances to be observed as per IR SOD - Para 10 (iii)
- Light overhead structure such as FOB = 6250 mm
- Heavy overhead structure such as Flyover or ROBS = 5870 mm

Note:

In case IR track is nominated for Double Stack Container (DSC), vertical clearance
shall be provided as per Sub-Para (1), Case | above.

On Lines proposed to be electrified on 25kV AC System, necessary provision made
in overhead structures and overhead equipment if necessary by using longer traction
overhead equipment masts to permit possible raising of the track by 275 mm in future
to cater for increased ballast cushion, larger sleeper thickness and deeper rail
sections.

(2)  Track Structure for 32.5 Ton Axle Load

The Consultant’s understanding of the track structure subject to 25 ton axle load and 32.5
ton in respect of the vertical clearance is given in the table below:

Table 2: Track Structure Dimension by Axle Load

Description / Axle Load | 25.0 tons 32,5 Remarks

tons

Thickness of Rail (mm) 172 #2) 186 #1)

#1) UIC68Kg/m Rly. Bd. Letter
2006/Infra/6/3 of 23/6/08

#2) UIC60Kg/m, 90 UTS conforming to T+ | "
12-2009 as per Railway Board Notice
2000/PL19/13 Pt.4, dated 3 June 2009.
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Description / Axle Load | 25.0 tons 32.5 Remarks
tons
(hness of ral pad 6% 10 || #3) Assumed
#4) A d
Thickness PC Sleeper at 210 250 #4 ) Assume
il t
rail seat (mm) [Sleeper Density : 1660 Sleeper/Km]
#5) IRPWM Correction Slip 117 Para 263
2
Ballast Thickness (mm) 350 #9 350 @
Dated 19" May 2009
. #6) IR SOD Note: Item 10, and DFCC SOD
#6) ’
Future Margin (mm) 275 217 ltem 9B, Note (b)
Total Thickness #*)(mm) 1013 1013

2.3 Track Structure

Following technical parameters in respect of track structure corresponding to 25 tonne axle load

as the first stage of DFC project will be adopted:

Table 3: Technical Parameters of Track Structure

S. N | Technical Parameter Value
1 Gauge 1676mm (BG)
2 Spacing of Tracks
21 Minimum Distance: Centre to centre | 6.0 Meter
of DFC Tracks
2.2 Minimum distance centre to centre | 7.0 Meter [6 Meter in exceptional
from existing IR to DFC Track cases]
3.0 Rails UIC60Kg - 90UTS
4.0 Points & Crossings — Main Line, | 60 kg Rail, 1 in 12 curved thick web
Auxiliary Main Tracks and running | switches with CMS Crossings on Fan
Loops. shaped PSC Sleepers layout.
41 Points & Crossings — Minor Loops | 60 kg Rail, 1in 8 1/2 curved thick web
and non-running lines switches with CMS Crossings on Fan
shaped PSC Sleepers layout.
5.0 Check Rail Clearances at Level Crossings
5.1 Minimum 51 mm
5.2 Maximum 57 mm
6.0 Minimum depth of space for wheel | 38 mm
flange from rail level
7.0 Ballast Cushion below the bottom of | 350 mm.
the sleeper at the rail seat — Main
Line.
71 Ballast Cushion — Loop Line & | 250 mm
Sidings
8.0 Sleeper PSC Mono-block, 60 Kg with 1 in 20
cant for the rail seat (The rail seat of
PSC Sleeper will be able to cater to
68 Kg/m and 60 Kg/m rail sections by
providing suitable liners.)
9.0 Sleeper Density — Main Line 1660
9.1 Sleeper Density — Loop Line & [/1540
Sidings
10 Fastening Elastic Rail Clip
11 Formation Width— Embankment 13.5 meter

(©6)
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. Technical Parameter Value
111 Formation Width— Cutting excluding | 12.9 meter
side drains

Rail Seat: In order to allow use of heavier 68 Kg/m rail in future during the life span of the concrete
sleeper, the width of the rail seat shall be such so as to accommodate 60 Kg/m rail and 68 kg/m
rails by provision of suitable liners..

Ballast shall conform to IR specifications issued by RDSO [IRS GE;1] with latest correction slip
Check rail shall be installed on curve tracks with a radius < 220 meters.

Guard Rail shall be provided for the track on Major Bridges, Important Bridges, Rail Flyovers,
RUBSs and for the tracks under Road Over Bridges.

In depot buildings, various non-ballasted track forms will be required inside to permit rolling stock
inspections and access to wheel lathes etc.

Earthwork Design

For this Contract, the “Guideline and Specification for Design of Formation for Heavy Axle Load,
GE: 0014, issued by RDSO will be followed. The geometric parameters and design principles
are described in terms of earthwork structure as follows:

Formations comprises of Granular layer (Blanket) over prepared sub-grade and embankment fill
(Para 3.0 Formation Components);

Cross fall slope to be at least 1:30 or 3% with tolerance of 0.5% (Para 5.7 Geometrical
requirements for the soil formation);

Parameter of blanket thickness (45cm, 60cm, 80cm or 100cm) and sub grade (75cm or 100cm)
are specified as mandatory provisions to be adopted (Para 17. Specification &
Recommendations: (Mandatory));

In the case of new construction, minimum height of embankment should not be less than one
meter to ensure proper drainage, effective stress dispersal, and uniform riding qualities (para
5.1.3);

Uniform total thickness of formation of 2m should be provided including blanket, prepared sub
grade & top layer of embankment fill etc. (Table 6, Para 2. Two Layer System (Blanket & Prepared
Sub-grade on Embankment Fill);

To allow for increased width of ballast on account of super elevation, additional necessary toe
wall may be provided to ensure a cess width of 900 mm (Para 5.7 Geometrical requirements for
the soil formation, Top Width of Formation);

The construction drawings including longitudinal and cross-sections based on his final design
shall be prepared by the Contractor. The drawings shall be reviewed by the Consultant and
accepted by the Employer.

The slope stability analysis shall generally be in accordance with Annexure-Ill of RDSO GE: G-
1.

The following two tables indicates the geometric parameters and design principles with regards
to Earthwork Structure of DFC project.

Table 4: Geometric Parameters of Earthwork

S. No. | Parameter Value

1-1 Formation Width 13.5m
1-2 Slope Gradient for | 2H: 1V
Embankment

O
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S. No. | Parameter Value
1-3 Thickness of | 600mm
Blanket
1-4 Formation width for/| 12.9m
Cut
1-5 Slope Gradient for | 1H: 1V
Cut
1-6 Thickness of |11,000mm
Prepared Sub-
grade (If the existing soil conditions satisfy the conditions of
prepared sub-grade for embankment height up to 1.6
meter, the same shall be treated as sub-grade.)
1-7 Width of Berm 1,500mm (Minimum)
1-8 Cross Slope at Top | 1: 30 or 3.0% with tolerance of 0.5%
of Blanket
1-9 Cross Slope at Top | 1: 30 or 3.0% with tolerance of 0.5%
of Prepared Sub
grade
1-10 Cross Slope at Top | 1: 30 or 3.0% with tolerance of 0.5%
of Embankment Fill
1-11 Cross Slope at/| 1:30 or 3.0% with tolerance of 0.5%
Berm
Table 5: Design Principles of Earthwork
S. No. | Conditions Design Principle
2-1 FL (Formation | Embankment structure on the natural ground consists
Level) is higher | of following layers.
than GL (Ground
Level) by 6 m. Blanket in 600 mm
Prepared Sub-grade in 1,000mm
Embankment fill in remaining thickness
Berm is prepared every 6m from top of blanket layer
2-2 FL is higher than | Embankment structure on the natural ground consists
GL by 1.6 m —| of following layers.
6.0m
Blanket in 600 mm
Prepared Sub-grade in 1,000mm
Embankment fill in remaining thickness
2-3 FL is higher than | Embankment structure with cutting work consists of
GL by 0.6 - 1.6m following layers.
Blanket in 600 mm
Prepared Sub-grade in 1,000mm
Natural ground requires more than Embankment fill
requirement (Min. Ev2 : 30 MPa)
If natural ground have more than 60 MPa in Ev2,
prepared subgrad layer is not required.
2-4 FL is higher than | Cut structure consists of following layers.
GLO-0.6m
Blanket in 600 mm

@®)
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2.5

2.6

2.7

2-5 FL is equal to or | Cut structure consists of following layers.
less than GL
Blanket in 600 mm
2-6 HFL (High Flood | Embankment structure on the natural ground consists
Level) is higher | of following layers.
than GL

Blanket in 600 mm
Prepared Sub-grade in 1,000mm
Embankment fill in more than 1,000mm from H.F.L.

Drainage
For effective drainage, the following points shall be kept in view:

Top of the formation should be finished to cross slope of 1 in 30 from centre of formation to both
sides in case of single/double line. However, in case of multiple lines, the cross slope should be
from one end to the other towards cess/drain provided in between.

Once the top surface of the formation has been finished to proper slope and level, movement of
material vehicle for transportation of ballast, sleepers etc. should be avoided as these movements
will cause development of unevenness, ruts on surface which will accumulate water and weaken
the formation.

At locations, where the water table is high and fill soil is fine grained, it may be desirable to provide
a granular layer of about 30 cm thickness at the base, above the sub-soil across the full width of
formation.

Blanket material should conform to the laid down specifications.

In the double track section, central drain between two tracks should not be provided, however
between IR and DFC tracks it should be provided.

In cuttings, properly designed side drains and catch water drains should be provided.

In yard, surface drains should be generally open for ease of cleaning and inspection.

Bridges

The basis for the design of structure, sub-structure, foundation for major bridges, protection works
for minor bridges, RUB's and ROBs, RFOs and footover bridges shall be based on relevant IRS,
IRC and IS standards.

MMD and Structure Gauges

The Maximum Moving Dimensions (MMD) has been calculated on the condition of wagon’s static
and dynamic movement for the DFC. Those dimensions are shown on the MMD and Structure
Gauges Drawing in Figure 1 below.
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Figure 1 Maximum Moving Dimension and Structure Gauges

With regard to headroom clearance, the following exceptions are added to the requirements
above. Minimum height above rail level for a distance of 1,600 mm on either side of the centre
of the track shall be:

Light overhead structure such as foot over bridges 8,430 mm

Heavy overhead structure such as road over bridge
or flyover 8,050 mm

Heavy overhead structure at turnout etc. 8,430 mm

Note: On Lines proposed to be electrified on 25 kV AC System, necessary provision should be
made in overhead structures and overhead equipment if necessary by using longer traction
overhead equipment masts to permit possible raising of the track by 275 mm in future to cater for
increased ballast cushion, larger sleeper thickness and deeper rail sections.

Vertical Clearances for RUB, ROB's and RFO's

The vertical clearance for fixed structure gauge in SOD is considered as 8.430m as is explained
above.

Vertical Clearance at under passes shall be 5m at normal. However, in urban areas, this should
be increased to 5.5 m so that double decker buses could be accommodated as per IRC 54 - 1974
“Lateral and Vertical Clearances At Underpasses for Vehicular Traffic”.

In parallel section where Bridge is proposed for passage of vehicular/double decker, it shall have
a minimum \Vertical Clearance as available under the bridge of adjacent track. For bridge
provided for passage of non-vehicular traffic in Detour section a min vertical clearance of 3.6 m
to 4.5 m shall be provided, as per IRC 11 - 1962 “Design and Layout of Cycle Tracks” (Refer to
Para 1.4.6 (1) of this report).

(10)
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2.8 Loading

As per MOR letter no.2000/PL19/13 Pt4 of 3rd June 2009, and as per MOR letter DO No.
2006/Infra/6/3 Pt1 of 3 December 2009, it was decided that while DFCC track would be fit for
25 tonne axle load, the substructure of bridges alone should be made suitable for 32.5 tonne axle
load.

The loading standards applied to the Rail Track Structures and Rail Track Formations shall
generally be in accordance with Bridge Rules [second reprinting 2008, incorporating correction
slips up to 39] issued by Research Design and Standards Organization and Bridge Design
Manual [1998] issued by Government of India, Ministry of Railways.

2.9 Deck Drainage

The rainwater run-off from bridge decks shall be collected and piped to a suitably designed storm
water drainage system.

2.10 Track Work Design

1)  The DFCCIL currently plans to construct the track structure to cater to 25 tonne axle load
using 60 kg/m HH rails procured from Japan, mono-block concrete sleepers laid at nominal
600mm spacing (1660/km) and placed on 350mm ballast cushion. This is based on best
international practice for Heavy Haul railways involving movement of 25 tonne axle load
rolling stock. With the current traffic projections, rail renewal will have to be carried out
after 800 GMT i.e. in about 10 to 15 years (depending upon the traffic carried by various
sections of WDFC. In order to allow use of heavier 68 Kg/m rail in future during the life
span of the concrete sleeper, the width of the rail seat shall be such so as to accommodate
60 Kg/m rail and 68 kg/m rails by provision of suitable liners. RDSQO’s standard drawing for
25 tonne axle load concrete sleeper is for the track gauge of 1673 mm (RDSO drawing no.
T-7008 for 136 RE Rails).

2) Planning for the construction method and procedure for track work

Construction will be mechanized. Bottom ballast will be placed initially and accurately
leveled. Concrete sleepers will be lifted by suitable machines and set to the required
spacing on the ballast to the correct alignment.

60 Kg HH Japanese Rails rolled in suitable lengths (12.5m/25m) will be brought to site.
Before use at site, the rails shall be flash butt welded in lengths of 250 m under controlled
conditions in depot by the Contractor by following all the precautions and mandatory
checks as per Indian Railways Manual for Flash Butt Welding of Rails. The 250 m long
rails after laying in track will also be welded by deploying Mobile Flash Butt Welding plant
except in exceptional circumstances restricted to special locations apart from turnouts
where Thermit welding may be deployed with the approval of the Employer / Engineer.

De-stressing will be carried out within the appropriate neutral temperature range for each
section using suitable rail tensors.

3) Material survey and procurement plan for ballast
Ballast shall conform to IR specifications issued by RDSO [IRS GE:1] with latest correction
slip.

4) Station loops, yards and depot tracks

The rails in station loop tracks, yards and depot tracks shall be UIC60/90UTS section with
hardness and be continuously welded laid on mono-block pre-stressed concrete sleepers
at nominal 650mm spacing (1540 pcs/km.)

In Depot buildings, various non-ballasted track forms (e.g. embedded rails) will be requured @,--

inside to permit rolling stock inspections and access to wheel lathes, etc.

Check rails shall be installed on curved tracks with a radius < 220m.

(11)
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Turnouts from Main Line will be 1 in 12.

1in 8 ¥ turnouts shall be provided for those lines taking off from loops for sidings and from
yard lines. The turnouts will have curved thick web switch rails, cast manganese crossings
and laid on fan-shaped PSC bearers.

5) Performance Requirements
The main line and loop line tracks shall carry 50 to 100 GMT per annum/direction. The
track structure shall be suitably tamped deploying appropriate tamping units so as to
ensure the track structure requires minimal intervention between the two tamping cycles
for operating 25 tonne axle load trains operating at a maximum speed of 100km/hr. The
tamping cycle will be 2 years or 100 GMT of traffic; whichever is earlier.
6) Track Laying Standards
The following standards of track geometry should be achieved in floating condition
measured three months after the restoring the speed to normal i.e. 100 km/hr.
Table 6: Track Laying Standards
Sl. No. Description Value
Maximum difference a) Vertical : +/-10 mm
of any point in b) Horizontal : +/-10mm
1 relation to the
designed layout
Gauge (with a) Maximum variation over the prescribed track gauge :
reference to 1676 +3mm to Omm
mm) b) Maximum variation in track gauge from sleeper to sleeper
2 :2mm
c) Average track gauge (mean over 100 m length): +1.8mm
to Omm
3 Misalignment : +/-5mm
Vertical Un-evenness | +2mm to (-)1 mm
4 (left & right hand
rails)
Maximum deviation +/-5mm
of measured versine
5 over its designed
value ona 20 m
chord (half
overlapping)
Cant/Cross Level (to | a) Straight track and curved track: +/- 3mm
6 be measured at b) Sleeper to sleeper variation of cant/x-level : +/- 1Tmm
every 4 sleeper)
Twist (maximum a) Straight and circular portion of curve = +/- 1mm/m
7 value on base of 3 b) On transition portion of curve (over designed value) =
m) +0.5mm/m
Turnouts a) Stock rail joint (longitudinal location) : +/-15 mm
b) Nose to nose of Xing in crossovers : +/- 10mm
8 c) Flangeway clearance at the end of the switch planning :
+5mm to (-) Omm
d) Switch toe opening : +1mm to (-) Omm
e) Switch toe squareness : 5 mm
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Sl. No. Description Value
f) Deviation of measured versine over its designed value for
switches, lead track and curved crossing (measured on 6
meter half overlapping chord) : +/-3mm
Sleeper laying a) Spacing ; +/~-10mm
9 b) Sleeper perpendicularity to rail centre line (out of square)
5 mm
Fishplated rail joint 10 mm
squareness across
the track:
Rail a) Gauge : +/- 1mm
11 Expansion b) Gap at opening : +/-2mm
Joint c) Out of squareness of switch rails : +/-2mm
7) Flash Butt Welding Tolerances
Each completed joint shall be checked for straightness, alignment and finishing by using a
one meter and 10 centimeter long straight edge. The permissible tolerances should
conform to “Manual For Flash-butt Welding of Rails (2004) — Ministry of Railways”.
8) Testing of Flash Butt Welded (FBW) Joints
All flash butt welded joints in the plant shall be subjected to Visual inspection, Dimensional
checks & Ultrasonic Testing for bond integrity. Further, sample weld joints shall be
subjected to Transverse Bending Test & Detailed Metallurgical Tests in a laboratory as a
Quality Assurance Measure for hardness criteria and magnetic particle inspection etc. The
Test Regime of Flash Butt Welds, as given in Para 10 of Manual of FBW of rails shall be
followed.
Rectification measures to improve the quality of flash butt welds to obtain the desired
metallurgical properties, strength & heat-affected zone etc. at welded ends of rails shall be
taken to the satisfaction of the Inspecting Agency nominated by the Employer. Complete
record of all such tests shall be maintained.
9) Thermit Welding Tolerances:

10)

1)

The finished dimensional tolerances shall be as under and to be measured after cooling
of the welded joint and should conform to “Manual for Fusion of Welding of Rails by
Alumino Thermit Welding Process 2006, Ministry of Railways”, as indicated in Section 1.8.

All precautionary measures as defined in IR Standard Specifications for Fusion Welding of
Rails by Alumino-Thermic Process should be followed for carrying out the Thermt Welding.

Rail joints, welded by the Contractor shall be guaranteed against failure for a period of one
year from the date of commissioning of the project. The failed joints shall be replaced in
accordance with clause 6.4 of the aforementioned manual.

Ultrasonic Testing of Rails / Welds:

Ultrasonic Testing of Rails/ Welds shall be carried out as per Manual for Ultrasonic Testing
of Rails and Welds 2006, as mentioned in Section 1.8.
De-stressing of Continuous Welded Rail (CWR)

Neutralization of the stresses (De-stressing) in the Rails during construction shall*be
carried out when:

(13)
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(@) The CWR track is laid at a temperature outside the range of the temperature interval for
CWR track laying;

(b) It is found out that under the influence of construction activities the neutral
temperature has changed and does not coincide anymore with the laying in
neutral temperature;

(c) There is a necessity of construction works connected with the weakening of the
ballast bed or considerable movement of the track’s vertical or horizontal position
and in all cases of danger of the CWR track’s disruption;

(d) In any other case as required by the provisions of the LWR Manual.

(14)



ATTACHMENT-5A

(Typical Cross Section for straight in embankment and cutting as per LWR
for track centre 6M and cross slope 1 in 30)
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ATTACHMENT-5B

(Typical Cross Section for curve in embankment and cutting as per LWR
for track centre 6M and cross slope 1 in 30)
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ATTACHMENT-6
(Infrastructure facilities at TMD, IMD, SIMD and Stations for basing P&E)



Tnfrastrudre for base station of P&E

] - [— Wiadine — 1 Mbovered AcaGam) BAg. MDA GG B,
9.No. m;";m Phese Padage | XingSation| “:ﬁmm amigive | SMD ™MD ™D | Depots/sicing m:(\;) m;gf Sdng120m | Twsdng mm W"srg:'” Pfr:';.‘:;;dn'gd Quil GaM)for |S&T(EM)for| OHE&PS | Totl Aren | vl (SgM)for |S&T(SaM)for] G(;wi‘ff Totd Area
e 700Mlong length e 100 ™MD ™MD |@M)forMD| @M)Bdg | SMD EY) Mo | GBS
T T T Pl T 0 e Yes Yes V) Yes 410 260 £ 7%
2 Nie T Pl Xing = = 7 Yes UD Yes
3 Krerbeo T [ T ES 7 Yes Yes 0D e 10 %0 A T4
4 Saphdle P-12 ing EQ 113 Yes UFuture) D
5 Paigher P ng 3 148 Yes 19 Yes DFtareyU 5 5 & 31
6 Grolved P ng 2 1 Yes UFuture)D Yes
7 Pardi P ing 3 28 e Yes DFtre)U e 10 %0 e )
s Anchell P Xing 3 %6 e UFtare)D Yes
5 | Newldem P n % T
Niyo (Uckre) PL Rxing 0 1 xw®
Gothengam PL ng 5 6 Y Yes UFutre/D 5 5 & 39
12 Sarli P-17 ing 3 A Yes D(Futurey U Yes
13 Varediya P-13 ing 2 32 Yes U(Future)D
7 | Vaapra B T 0 e Yes Yes Yes U Yo Yes Y 260 710 e 704
15 Vasad P ng 265 Yes Yes UD 5 5 & 31
6 e R ng 3 Yes 161 Yes DU Yo Yes 5 5 & 34
7 Tinba P ng &% 55 Yes Yes Yes UD 5 5 & 31
8 | Stbarmet Sath P T = 51 e Y |Oneforb&U[ e Yes Yes 260 210 £ 704
[ 19 [ StametiNoth P T 0 R Yes DU
0 | Guresn B Xing % &5 Y Yes UD 5 5 & 34
1 Mehsra P T E7 7 Yes 150 Yes Yes DU Yes 5 5 & 39
New
2 | o 1 P3 Xing 2 714 Yes Yes up Yes 25 25 & 314
5 | NewPdapr B T Z 71 e Yes e U Yo Yes 260 210 Ee 7%
7 Cradotar P Rping 0 741 Yes
5 | Samirgh P ng 0 77 Y . Yes DU 20 20 220
% | Swerpgn P ng 3 810 Yes Yes/u Yes DU Yes Yesju 20 20 20 360
z Beres P ng 3 =3 Yes DU
= ] P ng 7 0 e DU Yes Yes 30 0 0 1%
E) Brdiya P ng 0 0 Y ® Yes Yes DU
30 Jawdi P- ing A 914 Yes Yes/u DU Yes/u
B Merver T P2 T % ) Yo Yes Yes U Yes Yes 30 0 0 1%
% | Gadad T P2 Xing = %6 Y Yes DU 20 220
) Feripur T P2 Xing © 106 Yes = Yes DU Yes/u 20 20 20 360
13
o) Bangurgam I P2 hn 41 1046 Yes Ve Yes DU eS| 20 20 =0
T | Sradem T P2 Xing % 0% e Yes Yes DU Yes 350 30 0 115
% | Kshegah T P1 Ying E 1110 Y Yes DU Yes 20 20 220
37 Sakun 1 P1 Xing £ 1144 Yes Yes/u Yes DU 120 120 240
1D
= Phiera T =5 T © 116 Y Yes Yes @oom) U Yes 0 0 20
35| Pacher Malipur 1 =5 Xing 25 I Yes U 20 20 20
20 |__Simedopr T = Xing EQ a1 e Yes Yes DU Yes 350 30 0 1150
41 Bagep I P-1 Xing 37 1278 Yes Yes/u DU 120 120 240
D Debla T =5 Xing ES BB Yes 1490 Yes Yes DU Yes 0 0 20
) A T P1 T 0 ) Yes Yes Yes@00m) DU 20 20 220
4 Rewerl 1 L T ) 361 e Yes Yes 200m) DU Yes Yes Yes 350 30 0 115
% | Dhauas T 2] Xing @ % Yes Yes B
%6 Menet T P14 Xing 2 427 Yes Yes No Yes
7 Pirthela T P14 T 2 1361 P2 Yes Yes UD
% | Fericbed T P14 T = = Yes Yes D Yes
49 Decki T P14 T [ 56 Y Yes Yes V) 5 5 & 31




List of Buildings

in

Junction and Crossing Stations

Stabion

Fesidentis Bakings

: 2 Buldngs Location and  dress o Zenice  Buldng cinmie ":;,.'-’F SIDING c%m i 5
ncon G TMD covered araa Dfices e brake =
IMD Sub ) path way CpanAres o be [ BALLAS Hatl Tower - Totsl for KEY
€ B | unein b o] Ty [5aM] B ) e Resting Engg | Tws [umu | O lro drea dc g | TR | o sasen| T | X[ e | Track Vingen ["08) | ongiy | PEing MEM an (R
k CPM Crassing |Crossing Stabon| (CTCHE - [l [SaT|OHES] Civl [ S&7T [OHES " 4T | Electncel ey | EMEIRENG et Feaited 8 aach Buder Track 5 Tran for :
Stat OFC | e o | haning| Cui 188 i Depot ‘Dt Fochioe) | Dot Dopart | (SaMh | {SM) |y o V50 e | ton 15k el L 1 Bl | WG| o e | S0 L | o g (TP Trpe [ Trpo Tipe) & DFCCIL
t o | i) o) | Bulding, | (S} (S| PSI | (Scbt) | (SaM) | P |y s including | mant i area | CEEUEEE L ncedigotdy | sang 120mi| 120m 35m foer| seing | S| | ]| Stabons
- e Rogens |0 s S| oy | M | voronaon || 5 [ S0 s requad 70 |20 g | gy effecie |5 ot eeun | 1172 ymal
g Ll (5gM) d (50} U L] e engtr) | 1| statin [0 i
C58 | Sremrgerh | 650 = - . - | 20| 10 - - a0 |1z 13 50| - - 00 1@l w7 1,187 1187 Yes (] . . < | 260 |tweas| 8| 4|00 3
Ajmer- Gecd (v 1] Swarupgan| LARE - - - B 120 | 120 | 20 - B a0 120 120 150 - o wn 1,380 & 1418 1478 || Yesll) [ - Yeos | D . . . M0 [Wears| 5| 4 | 0|0 4
[} Bores AT = - B I - - - - - a0 |1z | 13 o - 100 wo| & 645 sasl - | ve| - | DU| - - - - | 0 |weas|1z| 8 [a4 )0 z
[+ ] Keshengan] 12758 - - 350 | 350 | 450 - » » . a0 120 120 150 | 185 | w0 1w 15 e 241 24 - - DU | Yes - Yas . 5 |Weoars| & [ 4 |00 3
Ajmer: Sec-tl | CEI0 Biraliya 27 . - & 21 - 12| 120 - - - A 120 120 150 b - 1w 1140 5 1,147 1167 - Yes | Yes | D e & - ] 40 |MWeas| & 4 |0 [0 4
C51 Jawaii a5 - - . | 0| - - . a0 |1 | 13 50| - - 00 IRET 1,187 1067 [| s | - o . - o | s |eas| 8| 4|00 3
55 Marwar W75 1 |oso | 0| 40| - - - g0 |10 | 13 150 | 165 | e 276 | W 2872 2ETE e P;;'S"J o | ves [ - ves | - | 55 [weas| 12| 8| 4|0 5
Ajmer-Soc1t | cet2 | Chandowal | 5655 - RO IR S - - am | 20| 1w | - - 100 11| & 1,187 e - | ves| - | DU - - - - | 0 |weas| | 4|00 3
2 s Heripur T — - - - 120 | 10 | - - a0 120 1 150 - - o 1260 4] 138 138 | Yesll) [ - Yes | DU . - . M0 |Wears| & | 4 [ 0|0 4
J36 Bangurgram | 12.250 - - - - ro N R - - - A 120 10 0 - 0 100 1250 & 1302 1202 - Yes | Yea | DU - - - - 420 |Weoars| & [ 4 )0 [0 3
C514 | Seadhera | &30 - - W0 | o0 | 40| - | @[ - - E) a0 | 1z | 130 EREEEE 100 EEANEE 2662 ZE6Z bemnent| - | Wes | DWJ | Yes | Yea | vYex | - | V1% |Wcan | 12| B | 4 ]| 0 )
+Cpan Shod of +Opan Shad of +0penShedof | +Opan Shed of || 154! Inchdig
siza 14m % S0m 5z6 14m x 50m sizs 14m x S0min (528 1dm x S0m || *H° ‘“""T'
Ajmer- Saz-12 1 of of jon ot | 570 ”;:
Track Machine Track Machine Trock Mnchine  [Track Machine || - A0
Depat for Cract dor [Depot for Depct o
inzpaction and inzpection and inspecion and  |inzpection and
manterance of il T il il T
frack machine Jirach mechin track machine__|irack maching
Residontial Cuarsers {Type-i) for KEY MEN at differunt 8 Stati o Makrera-1 me, iyawas-1 no, Lasana-1 sa, ... Fiplai-1 no., Bamwar-1 na, Amarpura-2 nos., Sendr-1 o, . Gurya-2 1n0. Bagrt Kagar-1 na., Sajot Raad-1 no., Bsalzana-1 no, Dhareswas-2 sca., Auwa-1 no, Bastaraghunsthgarh-1 no, Bhinawakya-1 o, Somasar-1 s S
Bhagmusgrara-1 w0, Rani-2 nos., Kiimal-1 n., Falng-2 noe.. Juwaibandh-2 nos., Moribera-2 nos. Kother-2 nos. Nana-1 no., Srohi Read-1no, Bhimans-1 e, Kiwari-2 nos, Medthale-1 no., Abu Road-1 no., Mival-2 mos. Sasden Read-1 no. Ibalgach-2 now. Total 52 noe )
Total Foesiderttial Guarters (Type-d) for KEY MEK at different DFCCAL StaSons and IR Stations. ]
s Sect2 | 815 | Kishangah | 7E310 _ - S I I A - N AR/ N - - a0 |1z | 1w w0 [ - | owe | 00 1200 @ 1,302 1z - | ves| - | DU - - - - | 0 |weas| 20| 5[40 5
(=311 Sakun T - - . - 1w | o . 4 a0 2 10 150 E o0 1149 5 1,197 1167 | Yeshd [ - Yes | D . - - M0 |Wears| & | 4 |0 [0 5
Joipur- Sec13 | gst Phulses 1w ) . = 3 - % s - : g0 | 120 | e | om0 | - | we = 130 & 1,365 1368 - | ves ?‘Jﬂ;:‘ o | Yes | - . - | se0 |tces| 2| 8 | 4|0 5
CEIT | Packer Maikpur| 75075 X - S I I - AR /i - - a0 |1z | 13 L - 00 | s 1,187 el - - - | ou | - - - - | 20 |t0cas| 5| 4 [0 )0 4
CH18 | Shimadhpur | 7 e = - =0 | 350 | 40| - - - an || 1w 150 | 185 | w0 | 00 235 e 7411 243 s | Yes | DU | Yes | - Yes | - | 515 |weas| 20| 58 | 4]0 4
g | Jmpur-desid | ocs Baghega BT : - - - - | - - - ann 12 120 150 - - 100 1140 & 1,197 19T || Yeslld [ - - o - - - - 1110 [Wears| & | 4 | 0 [0 4
CEI Dabla w55 % - S IR R - N AR B - - a0 |1z | 13 w0 [ - | e | o0 1200 @ 1,302 1302 - | ve | ves | DU | - - - - | 480 |weas| 2| a |20 5
Japur- Sec15 | 458 Ateli e = - RO I N - - - - am | 20| 1w | - - 100 11| & 1,187 el - ou |- - - - | %0 |tocers| 20| 6 [ 4]0 4
FER—— Rewari | 13200 1w ||| 0| - 50 . oo |1 [ 1 | om0 | 16 | 00 | 1w 2024 2524 Yos | o | e | ves | 1035 fw0ces| 20| 6 | 40| &
s dormtial Guarters (Tygs-1l) for KEY MEN s differunt R Staticna at : Pall-1 No, Kead-1 o, Katsewas-1 no, Mirzapur Beckbed-1 no, Hamaul-3 sos., Amarpsr-2 nos., Kizampur-2 sea,, Jhilo-1 no, Maonda-2 nes, Niss kn Thana-2 nea., Kanwat-2 nas., Kachers-2 sea, Rlngas-4 nea.,, 2 w2, Badh-2 Mistia-1 no, Bheslans-2 nea, Sancdhlys-1 o, Khands-2 nos, Himada-1 ee., Narsiea-1 o,
Dantra-1 no.. Sali-2 mes., Gakalota-2 mos., Tiloniya-1 mo, Mandawariys-1 no. Gegal Akhari-Z now., Ladpera-2 mos. (Total 48 n0s.|
Total Residential Quarturs (Type-i) for KEY MEK at diffarant DFGCAL Stasons and IR Stations.
1) Crew Changing Stations. at mtervals = 500 Kms. (2 Nos. Provided.) Civer Hoad Equipmant
2)  IND- Intagrated Mastenance Depats inclade OHE, Ganarsl Power, Track and 5 & T Depots Power Supgly Instalatian
§ eicept 81 IMDs, (Modlied i Addendun) TWS  Tower Wagon Shed
4 CTC- Centralized Train Control will be et Ahmadsbad (1 Location) IMD Infegraled Meimtenance Depot
5) nats wil be op by A CTC  Centabzed Tram Contral
6] Westem DFC conssling Phase | 913 b and Phase 1L 500 km spproimately. ESM  Elect Signal Martenante
bl Sub-Dapots are proposed at all crossing stafoes (Modfied in Addandum) Pl PW Inepector (Sesior Section Engg |
8)  Resting Faciites for Machine Staff, OHE. SAT, Opretians stalf mey be provided at all Juncton and Crossing Stations: T Traffic Inspector
Oy Emergency reserve of ergineering matersle like CC cnbs, senice girder ebc. o b stored et Balest Depots. MM Machine Mentenancs Lint |
) §0 members of key men quariers, for anch package, to be spead over on IR and DFCCIL stafions D/U Down [ Up /
NOTE :- The number of various types of residential buildings as identified above at individual stations are tentative and may change during the design stage keeping the total number of resp type of residenti ilding:




P Buildings Location and  Areas Station Service  Building Depots for Misc. Workf o4 SIDING ReswdentlalfBthdlngs Quarters for
_ Bldg, PF, path Open Covered o ofunits) | Key Men on
a Junction N contror IMD covered ar Offi brake P covered Tower ) . 4
Junction & coveredarea | \un sub Depot ces, way etc. Area to be| Accident| Total |Parking DFCCIL & IR
c & Room (SqM) P Resti down/ | Total Area |, " [ Ballast| Hot | Hot Wagon| . . 8
Crossing | Chainage Crew q OHE | Track | Resting .| Engg. [TWS[MMU [As actual i p ° | Wiring | Relief | Length | for Stations and
k CPM | Crossing (CTC) & [ Civil 1S& T] OHE | Civil 1S &T] OHE Eacilities | S & T |Electrical emergenc | Area Required Depots/| Axle | Axle | Track Track | Siding . N
Station | DFC (Km) Changing| Cvi i Depot | Machin | Facilites Depart | (Sqm) [ (Sqm) or @ 5% of| ateach [ Train | Train of | Sedan |Type-| Type-| Type{Type] atother
a Station Office of N including | Dept- | Dept. y &day to | (Sqm) ateach siding | [UP] | [Dn] | M/IC120| IMD [ M/C [ (35m | . - . .
(Name) Building , [ (Sam) | (Sqm)| & PSI { (Saqm) |(Sam)[ & PSI| WT |e Depot| including ment area station - | Siding | Siding | Siding | Type | I | M [ IV [ V | Locations
(Mark) Regional S S (SqM)| (Sqm) day Station 750 M [120 m | 120 m| m length Depot | effectiv N
] (Sqm) (Sqm) (Sam)| (Sqm) | (Sqm) |Verandah (Sqm) required (Sqm) (250m)| (750m | ateach [Vehicles (Type Il)
e Manager (Sqm) maintenan (SqM)] (Sqm) long |length | length e \
(Som) ce (Som) lenath) long) | station (Nos.)
Js1 Makapura | 133.001 - 120 460 | 410 | 834 - - - 50 200 663 120 130 150 165 | 100 - 3,402 85| 3487 4,176 - Yes | Yes DU Yes | Yes Yes Yes - 765 |[10Veh.| 4 4 2|2 8
Vadodara (UorD)
Sec-5 U (Future)
Cs1 Vasad 168.226 - - - - 125 | 125 | 64 - - 460 120 130 150 - - 100 1,274 48 1,322 1617 - - Yes D - - - - - 240 [10Veh.| 4 4 2 - 4
i D (Future) Yes
Cs2 Changa 196.649 - - - - 125 | 125 | 64 - - 460 120 130 150 |Provisio| 100 100 1,374 48 1422 1617 - Yes - I - - WorD) - - 275 [10Veh.| 4 4 2 - 5
Anmedaba) os3 | Timba | s7s19 - - - 125 | 125( 64 | - | - | 460 [120] 130 | 150 | 100|274 ag| 1322| e YeS | [ ves VPl ol | - | 90 |toven| 4 | 8| 2] - 4
d Sec-5 - (UorD) /D
asy | Sabarmati | o500 | 2500 - |40 |4at0 83| - [ - | - | - | - | es3 [120] 130 | 150 | - |100]| - |[5367 13| 50| 6239 - | - | Yes |00 ves | - | YeS | . | ves | 1025 [10ven| 20 | 6 | 4| 2 9
South &U (UorD)
Anmedaba) gy | Sabarmati | g o5 - - - - -] ees |10 130 | 1m0 | - | - - | 103 53| 1116 M6 - [Yes| - | ow | - | - | - | - - | 360 |1oven| 20| 6 [ 4] - 6
3 d Sec-7 North
CS4 | Ghumasan | 17.506 - - 125 | 125 | 64 - - 460 120 | 130 150 - - 100 1,274 481 1322 1617 - - Y (F/qure) - - - - - 120 |10 Veh.[ 4 8 2 - 4
Ahmedaba
4 Sec8N Js4 Mahesana | 58.121 - - - 125 | 125 | 64 - - 663 120 | 130 150 - 100 - 1477 58| 1535 1,830 - Yes | Yes DU - - - - - 480 [10Veh.| 20 6 41 - 8
S5 | Malosan | 100732 - - - 125 |125| 64 | - | - | 460 |120| 130 | 150 | - [100| 100 |1374 ss| tar| ar2| - | - | - |V 5] T R R - | 120 |toven| 4 | 8 | 2| - 4
Aé””(e,;::hc 485 | Palanpur | 12151 - - |0 |at0] 83| - | - | - | - - 663 |120| 130 | 150 | - | 100 - | 2867 58| 2925 3614 - | ves| Yes| DU | Yes | - (UY(:SD) - - 515 [10veh| 20 | 6 | 4 | - 8
Side
) Station | Chadotar 1278 - - - - - - - - - - 460 - - 150 - - - 610 31 641 641 - - - - - - - - - - 2Veh. | 4 4 2 1
Residential Quarters (Type ll) for KEY MEN at IR Stations and at Other Locations as detailed below 23
Total Nos. of Residential Quarters (Type II) for KEY MEN at DFCCIL Stations, IR Stations and at Other Locations 84
3BREVIATIONS for SIDING- D: DOWN  U:UP Location of Key Men Quarters at IR Stations and Other Locations Nos.
1|Jhulasan Railway Station of IR 1
Note : The number of various types of Residential Buildings as identified above at individual Stations are tentative 2|Dangaw Railway Station of IR 1
and may change during the design stage keeping the total number of ive type of residenti ildi [Abbreviations: 3[Ambliyasan Railway Station of IR 2
OHE  Over Head Equipment 4|Jagudan Railway Station of IR 3
PSI Power Supply Installation 5|Mehsana Railway Station of IR 2
TWS  Tower Wagon Shed 6|Unjha Railway Station of IR 2
IMD  Integrated Maintenance Depot 7[Kamli Railway Station of IR 3
CTC Centralized Train Control 8|Sidhpur Railway Station of IR 1
ESM Elect. Signal Maintenance 9|Dharewada Railway Station of IR 1
PWI PW Inspector (Senior Section Engg.) 10{Chapi Railway Station of IR 1
Tl Traffic Inspector 11[Umardashi Railway Station of IR 1
MMU  Machine Maintenance Unit 12|Palanpur Railway Station of IR 2
13|Chitrasani Railway Station of IR 2
14|Jethi Railway Station of IR 1
Total 23




List of Buildingsin

Jundtion and Grassing Sations
BuildingLocations and Areass [SmEidg, Service Buiicing SIDING Residential Bulldings
P f::"' SubDepots Misc | To | 0P (Nos. of units) resident
MD covered g
: Crinage | Contrdl -y JMO Sub Depot Trac | Fociities fnrm/hde mm e | devloped BALAST| Hot | Hot Trad o Quarters for
Stion | Sation Room(CTO&| Gew |——Tcam OHE induding | Egg |TWS|MMUY Total Area | PERVEY| Ared |7 ooy M/C | Aident| 'ength | Covered KEYMENon
k cPM DRC Y [TGvil | S&T [OHE&| GWI | S&T | OHE& Machi S&T | Bedricd emergency & etc @ 5% Required| . | Depots/ | Ade | Ade Tower | Wiring | oo of
Mark) [ (Name) Officeof | Changing Depot Verandah Departm| (SaM) | (SaM) (SaM) station- | 3 TrakM/C120 Shed o Relief = [ Type-| Type-| Type-| Type-|  DROCL
a (KMs) < SaM) [ (M) | P | (SaM)| SaM)| P ne Dept. | Dept. daytoday ofarea | ateach sding | (UP) | [Dn] MD | 2 | Wagon | Train ' | Sding | Sedan .
Regional | Building wr (SaM) ent . " " duly Mlength of size| Train I|m|NV|V Stations.
9 Marogr | GaM) M) (M) | (goay | Demot (SO O mintenance required | Station | 0 | 700M | 120M | 120M Somy| 569 | Sding | GO0 |ateach| Type ypeDNos
e (saM) (SaM) M) | (SaM) long | length | length station | Vehides
(SaM) SaM) 14m ™
Bl | NPT | 05m 314 40 | 120| 130 | 150 1,174 4| 1217| 186 Yes | Yes uD 1145 10veh. [ 4 | 4 | 2 5
Mumbai -
un Sl [e5] Nilje 37928 460 120 130 150 100 960 48| 1,008 1,008 Yes | WFutureyD 240 | 10Veh. | 4 4 2 5
X | khabeo | 72578 120 1704 663 120 130 150 165 3,052 67| 3119 3,808 Yes | Yes uD Yes Yes 515 | 10Veh. | 4 4 2 2 4
| | | | Residential Quarters (Type I for KEY MEN at RSt 17
| ABEREVIATIONSfor SDING:_ D:DOWN U: UP | | | | Total No. of Residential Quarters (Type I for KEY MEN at DROCL Stations, RSt locations 31
I I I [ [ [ I [T I
Note: The nunber of various types of Residentia Buildings asidentified above at individual Sations are tentative and may change| Abbreviations: Location of Key i Locations Nos.
during the design stage keepingthetotal nurber of Resictial Buildings undrenged: OF [0 HeadEquipnet T [ Raway Sationof R 2
PS  |Power Supply Installation 2 | Dapoli Ralway Sationof R 1
TWS [ Toner Wagon Sed 3__|Panel Railviay Stion of R 2
MD__|Integrated Maintenance Depot 4_|Kalemboli Raiway Sation of R 1
CIC_|Gentrdlized TrainGontrdl_| 5[ Tdgie Panchenend Railway Station of R 2
ESM _ |Hed. Sgel Marterence | 6 |DvaRaiway Sationof R 0
PW | PWInspedtor (Senior Sedtion Engg)| 7 | Dativali Railway Sationof R 0
T |TrafficInspedtor | 8 |Kopar Road Railway Sationof R 1
MMU_|Machine Maintenance Urit 9__|Bhiven Road Railway Sationof R 1
10 _|Kanan Railway Sationof R 2
11_|Jchandra Railvay Station of IR 1
12| Vsai Road Raitvay Sition of R 2
13_|Virer Ralway Sation of R 1
14_|Vatarana Railvay Setion of R 1
Total 17




List of Buildingsin

Jundtion and Grossing Sations
Building Locationsand Areas g Service Building SIDING Residential Buldings
4 Ofices SubDepots Misc | Tom |OPeAreR (Nos. of urits) -
a MD averedarea MDSubDepot piic for brake WorkPF, | covered | P2 ol
M Qussing | Crossing | - Cheinege |G — Tk i Tws |MMU| 9" | o pren |PREIWAY| Area | T | BALLAST| Hot | Hot e KEY MEN
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“h:e_s‘ha ® | Vaedya | 95381 40 | 120| 130 [ 150 860 4 B 908 Yes | UFutreyD 240 | 10veh [ 4| 4| 2 5
Residential Quarters (Type I for KEY MEN at IR Stations as detailed below 5
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CIC_|Gentralized Train Cortrol | 5 |Sanili Ralvey Setion of R 1
ESM__|Hed:. Sgnal Mainterance | Total 5
PWI  [PWInspector (Senior Section Engg.)
T |Traffic Inspector |
MMU_|Machine Maintenance Unit |
I I I




List of Buildingsin

Jundion and Grossing Sations
o ) Sn Bidg, s ” Residential Buildings
Building Loations and Areas: Service Buildi Misc. OpenArea SIDING ”
aP " s " S oepas Workpf| 19 | eppe (Nos. of urits) Residential
. Gontrol MD covered area sting pathway developed Track o Quartersfor
; oM Sation | Station O:'t@ Room(CTO&| Qew (M) MDSLb Depot OE ;‘:F““““s sar | gy | TWS|[MMUY| M&Tdﬂhm ac@ | A | ateah |BAULAST b": A’: M | - Accident| ¥ | covered KEYMENon
Maig | (Name) Officeof | Changing [ Gwil | S&T | OFE&| GWiIl | S&T | OFEG | Depot induding BedNG | boertm (SaM) | (M) | T | aM) | ser station- | DePOts/ TrackM/C120 Sted | ToWer | WG | piee | o | perkdngfor| Type-| Type-| Type- | Type|  DROCL
a (Ms) N ne |Verandah Dept. Dept. day today ateach sidng | (UP) | [Dn] ™MD - | Wagon [ Train = |Sidingat] Ny
B Regoral | Buildng | M) | )| Pt | @) | )| P | WT pesies | | el ae;d " ady | SN Miength ofsize| il aing | TN [T [StnTwel T | m | v | v | Sations.
Manager | (S3M) (saM) (SM) | (SaM) (saM) requi fenced 120M | 1200 Somx Sding ™ | vehides (TypeT) Nos.
e (M) (SaM) (saM) (SM) (M) @M) long | length | length 14m s:nm
Nok CSI0 | Dharuhera | 27.686 460 120 130 10 860 43 a3 a3 Yes | Yes D 360 | 10Veh | 4 4 2 3
Sec-15RD
Gsi1 Mewat 58478 460 120 130 150 100 %60 48| 1,008 1,008 Yes | Yes No 240 | 10veh | 4 4 2 4
A Pirthdla 9R.375 663 120 130 150 1,063 53| 1,116 3,509 Yes | Yes u/D 680 | 10veh | 4 4 2 3
CS12 | Faridebed | 123862 460 120 130 150 100 9%60 48| 1,008 1,008 Yes | Yes D 360 | 10veh | 4| 4 2 3
1
120
Noida (for Dedri
Sec16 DFC
Sation)
pea) Dadri 138.187 314 663 + 130 150 1,437 56| 149 38% Yes | Yes (Vo) 600 | 10Veh. | 4 4 2 4
60
(for Dedri
R
Sation)
| [ [ Residential Quarters (Type I for KEY MEN at DFOCL Stations 7
[ABBREVIATIONG for SDING: __D; DOWN__U:UP. I I I
[ I I I [ [
| Note: The number of various types of Residential Buildings as identified above at individual Stations are tentative and may chenge
| during the design stage keeping the total number of Residential Buildings unchanged. OFE [Over Fesd Bt
P |Power Supply Indtallation
TWS [ Tower Wagon Shed |
IMD  |Integrated Mairtenance Depot |
CIC | Gentralized Train Control
ESM  |Hedt. Sgna Maintenance
PWI | PW Inspector (Senior Section Engg.)
T Traffic Inspector
MMU__|Machine Maintenance Unit




ATTACHMENT-7

(Information on the OHE System Parameters)




Dedicated Freight Corridor Project (Western Corridor Phase-1) Bidding Documents — Volume Il
LOT PE P-6 Procurement of Plan and Equipment

1.1

Information on the OHE System

Western Dedicated Freight Corridor

1.11

The Western Corridor is planned from Jawaharlal Nehru Port at Nhava
Sheva (JNPT), Mumbai to Tughlakabad/Dadri near Delhi. The Western
Corridor of DFC Project covers a length of about 1,480 RKM (JNPT —
Ahmadabad — Palanpur — Rewari — Asaoti - Dadri). Western Corridor is
planned to be implemented in two Phases. The first phase envisages
construction of about 915 RKM between Makarpura (Vadodara) and
Rewari.

The Project entails construction of double-track electrified railway lines
capable of handling 25 ton axle load, trains of 750m, single haul or 1500m
with two coupled trains as long haul. Accordingly, loop lines in yards will
be 1500m long capable of servicing two trains of 750m long each. In the
first phase, although yard lines will be 1500 m long, crossing stations will
have 750 m long loops with provision to extend them in future. The bridges
and other structures will be designed to allow movement of 32.5 ton axle
load, while the track structure will be initially designed for 25 ton axle load,
operating at maximum train speed of up to 100 km/hr.

The Overhead Equipment Design will provide for movement of double
stack container on flat wagons and the contact wire shall be provided at a
height of about 7.54m above rail at support. The overhead electrification
shall be designed with clearances as provided in the Schedule of
Dimension of Dedicated Freight Corridor (DFC) — 2012 for maximum
speed of 120 kmph and shall permit raising of the tracks by 275 mm to
allow ultimately axle loads to be increased to 32.5 tonnes in future.

The Western DFC Phase-Il route has 10 junction and 20 crossing stations,
as under:

TABLE 1.1-1
List of Junction and Crossing Stations on Rewari- Makarpura (Vadodara)
Section
Rewari Junction Bangurgram Palanpur Junction
Junction
Ateli Junction Haripur Malosana
Dabla Chandawal Mahesana Junction
Bhagega Marwar Junction | Ghumasan
Pacharmalikpur Jawali Sabarmati Junction (N)
Phulera Birolyia Sabarmati Junction (S)
Junction
Sakun Keshavagan; Timba
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Dedicated Freight Corridor Project (Western Corridor Phase-1)

LOT PE P-6 Procurement of Plan and Equipment

Bidding Documents — Volume Il

Kishangarh Banas Changa

Saradhna Swarupganj Vasad

Srimadopur Sriamirgarh Makarpura Junction
Note: (1)  Junction Stations are the interchange stations with Indian

Railways & are indicated in bold letters.
(2)  Junction stations are indicated in bold letters.

1.1.5 Trains will be hauled by 9000HP, 3 phase electric locomotives.

1.1.6 The formation of single trains shall be either 4500t container trains or
6000t bulk carrier trains. Trains may be coupled in formation of twin trains
hauling 12000t bulk and 9000t containers with one engine in the middle of
the train or two engines in front.

1.1.7 The Freight Corridor will utilize 25 kV AT feeding system on the main lines
and 25kV conventional feeding system in yards, stations and depots.

1.1.8 The first section of the Western Dedicated Corridor from Rewari to
Makarpura is to be opened for commercial services by December 2016.

1.1.9 Out of the entire length of Phase-I, the priority section is Rewari to Dabla,

which should be commissioned earlier to enable trial testing of 9000 h.p.
locomotives for the corridor.

1.2 Salient Features of the Western Dedicated Freight Corridor

System
1.2.1 The salient features of the Western Dedicated Freight Corridor are as
follows:
)] Gauge 1676mm
(I | No. of tracks 2
() | Shortest radius of curve 700m on main lines and
200m on Depot and yard lines
(IV) | Maximum gradient 0.5%, with one stretch of 1120 mtrs of
0.55%
(V) | System of current Overhead Equipment
collection.
(V1) | On Main Line 25kV AT feeding system, regulated poly-
gonal type
(VII)| Rewari Depot 25kV ac regulated polygonal type OHE
system
(VIIl} Crossing and Junction 25kV ac regulated polygonal type OHE
Stations system
AV e ' @f‘“
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Dedicated Freight Corridor Project (Western Corridor Phase-1) Bidding Documents — Volume Il
LOT PE P-6 Procurement of Plan and Equipment

(IX) | Design Speed
Main Line 120 km/h

Depot Access Line 50 km/h

Depot Test Track OHE inside depot will be designed
Depot Other Tracks } and erected by the Other Contractor
Crossovers (RS P-7)

1.2.2 The Contractor shall provide 25kV AT Feeding System, auto- tensioned
overhead equipment on the sections.

1.2.3 The nominal height of contact wire shall be about 7.54 m above rail level
for the passage of double stack containers mounted on flat wagons.

1.24 Complete 25 kV ac flexible polygonal Overhead Equipment (OHE)
including parallel reinforcing conductors along the track, foundations, steel
structures, protective conductors, 25 kV feeder and cross track feeders,
earth and associated insulators and hardware, jumpers and isolators
(other than those located in TSS, SSP and SP).

1.2.5 +25KkV and -25kV cable/Overhead cross-track feeders and flexible cable
feeder connections from track-side bus to the tracks.

1.3 Design Features of Overhead Equipment

(a) Normal Encumbrance:(Axial Distance between Contact wire and the
Catenary wire in a vertical plane) :1.4m

(b) Standard spans in multiples of 4.5 m from a minimum of 27 m

(c) Stagger of Contact Wire:
) On straight :200 mm
o On curved track : 300 mm

(d) The maximum distance between anti-creep to the anchor structure is
750m on Indian Railways. The Contractor may propose longer lengths
upto 1000 m in view of the need to provide taller masts to support
contact wire at height of 7.54 m based on his design calculations for
acceptance by the Engineer. This should be submitted with detailed
calculations for movement of cantilevers from their normal position to
extreme temperature conditions.

(e) Structures: These may be of rolled Steel sections or fabricated. The
Contractor may propose employing Tubular poles of proven design.

1.4 OHE Conductors

1.4.1 Indicative Sizes of Conductors

The indicative sizes of conductors for the main lines are furnished in the
Table No. 9.5-1 below: The contractor has to design system in such a way
that the conductors are sized to meet the power requirement for traffic to
be hauled in the year 2031-32.
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1.4.2

143

144

TABLE: No 1.4

OHE Conductors for Main Lines for each track

Conductor Minimum Material Remarks
Size(mm?)
Catenary 125 Copper Material  having
Magnisium temperature
Contact wire 150 Silver bearing |range up to
copper 100°C shall be
used
25 kV Feeder To be AAAC Material having
determined temperature
Protective To be ACSR range up to 80°C
Earth wire determined shall be used
Buried Earth To be Gl If required to be
Galavanied determined provided as a
steel wires result of
simulation study

Flexible Droppers

Each bronze dropper shall consist of suitable size (minimum 10mm?)
bronze strands and two dropper clamps, one of which is connected to the
contact wire, and the other to the catenary wire. Flexible dropper shall
conform to DIN 482. The maximum resistance at the joint between the
bronze dropper wire and the clamp, and at the contact point between the
clamp and the catenary and contact wire, shall be less than the resistance
of the conductor of the same length. The maximum temperature rise at the
joint and at the contact surface shall not be higher than that of the
conductor. The tensile breaking load of the complete joint shall not be less
than 90% of the failure tension of the dropper wire.

Cantilever Assemblies
The cantilever system (MCS) on DFCC shall be modular.
Location and Setting distance of Structures

Setting distance of structures (distance from centre line of track to face of
mast) shall normally be 3.0 m plus curve allowance as required. Setting
distance of portal upright, multiple OHE structure, anchor structures shall
normally be 3.5 m. Where such distances are not possible, maximum
possible clearance, but not less than that required by the Schedule of
Dimensions for Western Dedicated Corridor for fixed structure shall be
adopted. This is subject to review by the Engineer. The setback of location
of traction mast shall be such that visibility of signals is not obstructed and
shall be as indicated in the ACTM. 8 \ [
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ATTACHMENT-8
(Typical OHE Mast on Embankment at 3.00-meter implantation)

(Conceptual Drawing)
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ATTACHMENT-9
(Pantograph profile with 2032 mm wide bow of WDFC)
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PROPOSED PANTOGRAPH PROFILE
WITH 2032 mm WIDE BOW FOR WDFC

Attachment-3
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ATTACHMENT-10

(Technical Specification & Cross Sction of Contact Wire over IR and
DFCCIL network)
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©» SUMITOMO ELECTRIC INDUSTRIES, LTD.

composition of the drawing stocks or intermediate rod stocks shall be given in Table 2.

TABLE. 2- Material Composition of the drawing stocks or intermediate rod stocks

Material Designation __Composition in % -
Sheitc e Sy .. _Elements ——
Material Symbol Number Cu | Mg | Sn | Cd | P| Other elements
Group | Lo = . S X || Total | Excluding
Copper-tin CuSn0.2 |CW 129C |Min |Rest| - |0.15]| - | - . Sn
| Alloy [ Max = }0.55) = |- I 0.1 |

5 PHYSICAL PROPERTIES

The physical properties of the contact wire shall be given in TABLE.3,
TABLE. 3- Physical Properties

Relevant part

SN Item Unit Value /Quality of
EN50149:2012
- -8 Clause no. 4.6.1
1 [Maximum Resistivity 107 Om | 2.155 Table 2
2 | Density ( at 20°C ) Kg/m? 8,920 Annex. C.4
3 | Co-efficient of linear expansion /K 1.7 x 1073 Annex. C.5
Constant Mass Temp Co-efficient of -3
4 iC—— /K 3.2x 10 Clause no. 5.4

6 SIZES, SHAPES, DIMENSIONS, WEIGHTS AND OTHER PROPERTIES OF CONTACT WIRE

6.1 CLASSIFICATION

The contact wire shall be classified following class as indicated in TABLE.4
TABLE. 4- Classification

Nominal Cmsls Section Symbol
mm
150 BC-SN

6.2 IDENTIFICATION
Contact wires shall have one off set identification groove (as per Figure 5 of EN50149:2012)
shown in Figure, 1.
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Figure. 1. Identification groove

R

6.3 CLAMPING GROOVE

The dimension of the clamping groove shall be In accordance with type B as given in Figure
2.

Flgure. 2. Type B clamping groove,

6.4 SIZE
Dimenslons and shape shall be shown in Figure. 3.

Dimension and shape is referred from Figure A.9 In Annex A of EN50149:2012,

MONO FOR TECHNICAL DESICH




€ SUMITOMO ELECTRIC INDUSTRIES, LTD.
6.6 JOINTS
There is no joint in drawing stock or intermediate drawing stoclk.

6.7 APPEARANCE AND CONDITION
The wires shall not present any imperfections (roughness, sliver, seam, inclusion or
cracks) liable to affect the mechanical and/or electrical properties specified in this
specification or to cause difficulties during installation/operation.
The surface shall be clean and free of oxide inclusions or sulphide generated during Lhe
manufacturlng process or foreign substances such as pickling residue.
The color of the metallic bright surface immediately after manufacturing may change

due to atmoespheric influence, This is acceptable.

7 TEST
7.1 MATERIAL COMPQSITION

SUMITOMO ELECTRIC INDUSTRIES,LTD. shall submit a certificate to confirm the material
composition is in accordance with Table.2 of this specification.

7.2 APPEARANCE AND CONDITION
The contact wire together with each sample which is subjected to other tests identified in this
standard shall be examined with the naked eye (corrected to normal vision)., The appearance
shall comply with the requirements of Clause 6.7. of this specification.

7.3 PROFILES AND DIMENSIONS
Dimensional examination shall be performed either using a suitable micrometer or sliding
caliper, or using a profile reflector with a minimum amplification of 10, or other appropriate

methods.

7.4 ELECTRIC PROPERTIES
The resistivity or resistance per unit length measurements shall be made in conformity with

IEC 60468:1974. The results shall be in accordance with Table. 5.
Note 1: The coefficient of temperature for the measurement of resistance at

temperatures shall be in accordance with Table. 3.
Naote 2: In a temperature range from -50°C up to 100°C the coefficient of temperature

for the resistance Is constant. For this applicatian of measurement of electrical

properties, definition of temperature range is not necessary.
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” L M24-1050 -
(14.50)

Figure. 3. Configuration of contact wire

NOTE Dimensions given without tolerances or ranges are for guidance only.
Dimensions In brackets are nominal only.

6.5 MECHANICAL AND ELECTRICAL PROPERTIES
Mechanical and Electrical Properties shall be as detailed in Table 5.

TABLE, 5- Mechanical & Electrical Properties

Relevant part
SN Item Unit ‘é‘u';'l’t; of
EN50149:2012
1 Nominal Cross Section mm? 150 Clause no. 4.5.2
Min.kg/km | 1,298 Annex C
2 [Nominal Mass Max.kg/km | 1,378 Table C.1
3 Max. Resistance( at 20°C ) | Q/km 0.144 -
Clause no. 4.7.1
2
4 Min. Tensile Strength N/mm 420 Table 4
Min. % 2 Clause no. 4.7.1
5* | Elongation on 200mm Max. % 8 Table 4
Clause no. 4.7.1
6 Min. Breaking Lead* KN 61.1 Table 5

* Min. Breaking Load is calculated on minimum cross sectional area.
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ATTACHMENT-11

(Dimension of Drum for Catenary Conductor and Contact Wire)
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Ea:_-r d;'un1m;hall-"t:arr'y an.l\,r one-:- i.IIOf‘lEIITUULiS lengl.:-n. o_!; c-ﬁrﬁ-;:ct_ w:r_- 'l;he éf.:-ntar,t wire shall be
carefully coiled in {ayers with the contact side facing the center of the robust drum. Each coil
shall be contiguous and well packad, particularty near the flanges of the wire drum, such that
it will not be possible for the coil lay to be disturbed during transit. End of contact wire shall
be fixed as shown in Figura. 9.

Drum dimension shall be as shown in Figure. 10, and Table.10.

/End of contact wire
Inside of drum flange

Stapes in two place
Figure. 9. Fixing for end of contact wire

The packing of canductor will be sea worthy and conductar drum will be suitable to withstand

the tensioning force during construction and compatible with the wiring equipment
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€ SUMITOMO ELECTRIC INDUSTRIES, LTD.

Table. 10~ Details of ODrum

T-15 | 1,150 BOG“_' élB SA(I}.;’WS; 8-5 | _J.SU R 730 |
T-17 1,200 800 W—'BZ | 800 &6 85 165 1,150
T-19 | 1,300 800 732 600 66 _.; 200 1 ?20
T- 20 1,350 800 732 600 =1=3 35- h _“220 2 020

MNOTE Length tolerance Is +L0m,-0m.

9.1.2 WIRE DRUM MARKINGS
Every wire drum shall bear a permanently marked number, assignad either by the customer
or the marufacturer, clearly visible on each flange, together with an arrow and the waords

"take off" indicating the rolling diraection of drum.
A label resistant tn deterinratinn and indalihiv marked shail ha attacherd ra one flana=

The following items shall be legibly markad or labeled an a sultable place of the drum.

(1) Manufacturer’'s name

(2] Classification

(3) Length

{4} Masses (both gross and netl
(5) End paint of wire

{6) Rolling direction of drum

{7) Drum number

{8) Year, month of manufacture L ROAL FOR TEORNICAL ')k_d Gis
{9} Employer name ;

(10‘ Project name  ate E I ‘Y
(11) Customer order number __/ asglu.lln /ﬂd

5.1.3 STORING CONDITION
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Dedicated Freight Corridor Project (Western Corridor Phase-1) Bid Documents-Vol.lll
Package-5: Signal and Telecommunications, Rewari-Vadodara Section Employer’'s Requirements-Particular Specifications

1.1

111

System Overview

The Signalling system shall consist of following sub-systems or equipment as minimum
requirement. In accordance with the requirement, the Contractor shall propose
appropriate system configuration with sub-system or equipment for review by the
Engineer.

1.1.2 Main Line and Depot access Line:

1.1.3

1131

9)
10)
11)

All main and running lines information shall be conveyed to OCC;

NOT USED

Electronic Interlocking system (Refer list of stations at Annexure3)
Automatic signalling in Block Sections with nominal signal spacing of 2 Kms.

Interlocking of Level Crossing Gates (Refer list in Data Book Vol. IV of Bid
Documents)

Train Detection system;
Data Transmission System;

Train Monitoring and Diagnostic System (for phase 1 stations including Block
sections as per Annexure3);

Power Supply System (PSS);
Point machines and

Other necessary equipment.

OcCcC:

The trains on main and running lines and Depot access line shall be all supervised in
OCC. All routes setting shall be carried out at local stations. All necessary data shall be
collected in OCC. Refer Annexure 1 and Annexure 2 for FRS and Technical specs of
TMS respectively.

1.1.3.2 TMS terminals shall be provided at designated places of IR to enable IR to give weekly
forecast of trains coming in from IR to DFC to enable DFC to prepare time table. This
will be reviewed daily and any changes required shall be carried out manually by OCC.
These terminals are included in the Misc. User terminals listed in next Clause.

1.1.3.3

19 No. of Miscellaneous user terminals shall be provided with its location and quantity
tentatively fixed as under:

IR’s Junction stations: 9

IR’s Divl. Control Offices: 5
IR’s Zonal. Control Offices: 3
DFCCIL’s Corporate Office: 2
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For IR’s terminals connectivity, the Contractor shall provide OFC upto Junction stations

details of which shall be finalized during Interface with IR

1.1.3.4 Following minimum systems shall be provided in OCC:

-

Data Transmission System

N

Operation console

w

Rear Projection System for traffic supervision

(S

Interface equipment

(22}

)

)

)

)  Colour laser printers
)

)  Uninterruptible Power Supply System (PSS)
)

~

Master Clock (Clock signal will be provided by the telecommunication
system as specified in Part 2 of PS)

8) Other necessary equipment

114 Depot:

a) Signalling inside the Depot shall be provided by P-7 contractor. However, ST P-
5A contractor shall provide TPWS on Test Track as well as on entry and exit
signals in the Depot. In addition, P-5 contractor shall provide Signalling Monitor
console in TPWS maintenance room in the Depot linking it to console of Signal
Fault Controller in OCC.

b) For sending weekly schedule of Loco attachment/ detachment from ELMD to
OCC for its integration with the time table, one TMS terminal will be provided in
ELMD at the place indicated by P-7 contractor.

c) Typical Signalling Plan of Depot may be referred at Attachment 18 of Addendum
3. It may be noted that Trap and Point taking off from main line and Crossover
between UP and DN lines of DFCCIL at Dadri end of Depot shall be controlled
from DFCCIL’s Rewari Interlocking.

1.1.5 Crew Lobbies & Signal Maintenance Base:

1.1.5.1 Maintenance Base will be in designated IMDs. Similarly there will be designated Crew
Lobbies for booking of drivers.

1.1.5.2 Following minimum system shall be provided in Crew Lobbies & Signal Maintenance
Bases.

1)  TMS terminal;
2)  Other Necessary Equipment.
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INTRODUCTION
1.1 Scope and Purpose

111 This Specification covers the Design, manufacturing, delivery, installation, testing,
Commissioning and support for the Telecommunications System to be supplied under this
Contract.

1.1.2  The Telecommunications System comprises of six subsystems including Fiber Optic Cable
Communication System (OFC), GSM-R Radio System, Electronic Private Automatic
Branch Exchange Telephone System, Dispatch Telephone System, Master Clock System
and Video Surveillance System. This Particular Specification includes:

- Chapter 2 Scope of Works,

- Chapter 3 Performance Requirements,

- Chapter 4 Design Requirements,

- Chapter 5 to 11 of system requirements

- Chapter 12 Interface,

- Chapter 13 Verification, Testing and Commissioning,

- Chapter 14 Packaging, Shipping, Storage and Delivery,
- Chapter 15 Installation,

- Chapter 16 Operation and Maintenance Support,

- Chapter 17 Spares, Special Tools and Test Equipment,
- Chapter 18 Training,

- Chapter 19 Documentation, and

- Chapter 20 Programme Requirements.

1.2 Relevant Documents

1.2.1  This Particular Specification (PS) shall be read in conjunction with the General Conditions
of Contract, Particular Conditions of Contract, the General Specification (GS), and any
other document forming part of the Contract.

1.2.2 Inthe event of a conflict between the GS and the PS, the requirements of the PS shall
prevail.

1.2.3 Inthe event of a conflict between the PS and any other standards or specifications quoted
in the PS, the requirements of the PS shall prevail.

1.2.4  Notwithstanding the contents of Sections above, the Contractor shall always immediately
seek advice from the Engineer in the event of conflicts between specifications.

1.3 Reference Drawings

1.3.1  Reference drawings consist of typical stations as well as others as shown in Volume V of
Reference Drawings. All drawings are indicative and for reference

1.4 Overview of Telecommunication System

(1) For efficient railway management and operation, it is essential to have a wellorganized
telecommunication network covering strategic locations like OCC,
stations, Electric Locomotive Maintenance Depot (ELMD) and maintenance
depots, and it is equally essential to have reliable links between the strategic
locations and moving trains or working staff along the railway track.

(2) The telecommunication system shall provide all necessary communication
channels for carrying voice, data, and video signals for railway management and
operation. Telecommunication channels shall be used for the telephone and radio
systems and more than that for the control and supervision of the train from the
OCC, and data channels for traction power control and supervision from the QCC,

Pl U AN /
QA Y, — ¢
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3) The OFC backbone transmission network, which shall provide the necessary
communication channels in the WDFC, shall be of adequate high quality, and shall
have high reliability, availability and expandability.

(4) A private telephone exchange network (PABX) shall be constructed to provide
basic telephone communication within the WDFC, it shall be used for
management, personnel management, facility maintenance and train operation.

(5) The telecommunication system shall also consist of a Dispatcher Telephone
System / direct line telephone communication network exclusively for the train
operation and maintenance functions and shall constitute a non-blocking and vital
communication link.

(6) The GSM-R radio system shall enable communication between the fixed strategic
locations and the moving trains as well as the moving working personnel along the
railway track. The radio system shall also be used for ELMD operation.

7) A master clock system shall be provided to distribute time signal to all the clocks
at stations, depots, and OCC.

(8) Video Surveillance System shall be installed at OCC.

1.4.1  Optical Fiber Cable Communication System

1.4.1.1 The Optical Fiber Cable Communication system (OFC) shall provide a common
transmission backbone for the telecommunication & signalling Subsystems and other
contracts of this project. The OFC shall have sufficient transmission bandwidth to cater for
current operational needs of the WDFC Phase | as well as for future system expansion.

1.4.1.2 The OFC shall be equipped with a network management system to provide status
monitoring, configuration, analysis and control of the various network elements.

1.4.1.3 The OFC consists of main optical fiber cable network, secondary optical fibre cable
network, SDH transmission system and Data Network System. Equipment for ELMD shall
be provided by RS P-7. It shall however be integrated in the SDH network of WDFC.

14.2 GSM-R Radio System

1.4.2.1 The Radio system shall comprise the following main functional elements:
(1) Train radio to OCC and vice versa
(2) Hand-portable to OCC and vice versa
(3) Hand-portable to DCC and vice versa
(4) Hand-portable to Hand-portable
(5) SCR to OCC and Hand-portables/ train mobiles and vice versa
(6) Railway Emergency Calls

1.4.3  Telephone System

1.4.3.1 The Telephone system shall provide a digital EPABX fixed telephone network in OCC,
stations and ELMD. Requirement of ELMD is excluded from the scope of ST P-5 as it shall
be provided by RS P-7 contractor. ELMD system shall however interface with the WDFC
system provided by ST P-5 as detailed in later chapters

1.4.3.2 The Telephone system shall include a Dispatch Telephone system to provide direct line
telephone lines for train operation, traction power supply control and maintenance
telephone lines for track, rolling stock, signalling and telecommunication. The system shall
ensure instant, un-interruptible communication between key locations of the WDFC.
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1.4.3.3 The EPABX network and DTS may be equipped with a common (or separate as applicable)
network management system to provide user data management, alarm monitoring,
performance monitoring and system monitoring.

1.4.4 Dispatch Telephone System Consoles

1.4.4.1 Dispatch telephone console shall be provided for each controller in OCC, ELMD, and
stations. The DTS console in ELMD is excluded from the scope of ST P-5 as it shall be
provided by RS P-7 contractor. ELMD system shall however interface with the WDFC
system provided by ST P-5 as detailed in later chapters

1.4.4.2 Dispatch telephones shall be installed at strategic points, such as level crossings and
traction substations, etc.

1.4.5 Master Clock System

1.4.5.1 Master clock system shall consist of two levels of hierarchy. First level is central level with
synchronous signal from external. The second level is clock signal distributed to OCC,
stations and ELMD, then fan out to clock display units. Requirements of ELMD are
excluded from the scope of ST P-5 as it shall be provided by RS P-7 contractor. ELMD
system shall however interface with the WDFC system provided by ST P-5 as detailed in
later chapters.

1.4.6 Video Surveillance System

1.4.6.1 IP cameras shall be installed in OCC for security surveillance of the complete OCC
complex.

1.4.6.2 VDU shall be provided for security controller in OCC as detailed in PS.
1.4.7  Provisions in BCC
1.4.7.1 All works at BCC will be done by the other contractor(s), however any interface for

backup systems working between OCC and BCC shall be the responsibility of STP-5
contractor.
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Attachment 8

Climatic Conditions

Climatic Conditions play an important role in the functioning of equipment. The climatic

conditions prevailing over Indian is harsh in all respects and it is important for the bidder to

study each aspect carefully in providing features in the design to ensure reliable product.

Temperature:

Humidity:
Altitude:

Rainfall:

Coastal Area:

Vibration:

Wind Speed:
Kg/m2

Dust:

Solar Radiations:

Theft and Pilferage

Ambient: -5°C to 500C
Metallic surface temperature under Sun :75°C Max and 559Cinshade.
100 saturation during rainy season

1000 m above mean sea level

Ranging from 1750 mm to 6250 mm during rainy
season Number of rainy days in a year 120 days

Humid and salt laden atmosphere with maximum pH value of 8.5,
Sulphate of 7 mg per litre, max. concentration of chlorine 6 mg per litre
and maximum conductivity of 130 micro Siemens/cm.

The vibration and shock levels recorded on various sub-systems in

existing IR are generally more than the limits given in IEC 61373
particularly at axle box, and traction motor
High level of SO gvibration and shocks. Accelerations over 500 m/s2 have

been recorded at axle box levels for long period during run. Vibrations

during wheel slips are of even high magnitude.

High wind speed in certain areas with wind pressure reaching 150

Extremely dusty and desert terrain in certain areas. The dust
concentration in air may reach a high value of 1.6 mg/m3

1KW/m?2

Assembly and Sub-assembly having grey market value are vulnerable
to theft and pilferage. Anti-theft measures for such vulnerable
assembly shall

be considered. Track side mounting shall also have similar protection

against trespassing.
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