












Section 8

1. 
1.1 

1.2 

2. 
2.1 

a) Key Machines: Key Machines are those machines which shall be sourced from 
Specialist Manufacturers found eligible as per the Evaluation and Qualification 
Criteria given in Section 2 of VOL I and complies with the Particular 
Specification of the respective P&E. There are total 16 (sixteen) types of such 
Key Machines. 

b) Other Machine: All other types of P&E which are not covered as Key Machines 
and are called Other Machines. These P&E are sourced from Other 
Manufacturers who complies with the General and Particular Specification of 
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c) The detailed list of P&E with quantity and identification of KM or OM is given 
below:   

2.2 

a) 

b) 
c) 

d) 
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2.3 

2.4 

a. 
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b. 

2.5 

2.6 

3. 
3.1 
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3.2 

3.3 
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3.4 

3.4.1 

3.4.2 

3.4.3 

3.4.3.1 

3.4.4 

3.4.5 

3.4.6 

3.4.7 
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3.4.8 

4. 
4.1 

4.2 

4.3 

4.4 

4.5 

4.6 
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4.7 

4.8 

4.9 
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4.10 

4.11 

4.12 

5. 

5.1 

5.2 

5.3 

5.4 

(a) 

(b) 

(c) 

(d) 

(e) 
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(f) 

(g) 

(i)

(ii) 

6. 

7. 

8. 
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9. 
9.1 

9.2 

a) 

b) 

c) 

d) 

e) 

10. 
10.1 

10.2 

11. 
11.1 
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11.2 

11.3 

11.4 

11.5 

11.6 

11.7 

11.8 

11.9 
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11.10 

(a) 

(b) 

(c) 

(d) 

11.11 

11.12 

11.13 

11.14 

11.15 
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11.16 

11.17 

11.18 

12. 
12.1 

12.2 

13. 
13.1 

a) 

b) 
c) 

d) 

e) 

f) 
g) 
h) 

13.2 
a. 
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b. 

c. 

13.3 

13.4 

13.5 

13.6 

13.7 

13.8 

13.9 



Section 8                                                          Page 17 of 223

13.10 

13.11 

13.12 

13.13 

a) 

b) 
c) 
d) 

e) 
f) 
g) 
h) 
i) 

14. 
14.1 

14.2 
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14.2.1 

14.3 

14.3.1 

14.3.2 

14.3.3 

14.3.4 

14.4 

a) 
b) 

c) 

15. 
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a) 

b) 

c) 

d) 

e) 

f) 

16. 
16.1 

16.2 

16.3 
(a) 

(b) 

(c) 

(d) 

16.4 

16.4.1 
a) General description of the equipment and its subsystems; 
b) Operating instructions and Trouble Shooting Directory; 
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c) Illustrations depicting equipment locations and layouts together with 
appropriate nomenclature to facilitate maintenance;  

d) Common fault handling procedures, and major incident, e.g. Recovery 
procedures; and 

e) Facility of remote diagnostic features.  

16.4.2 
a) General standard practices applicable to maintenance and repair of the 

equipment; 
b) Schematic diagrams; 
c) Lubrication list and Cleaning agent list; 
d) Wiring and cabling diagrams, including interconnection lists with source and 

destination descriptions for each wire; 
e) Torque schedule for various types of fasteners; 
f) Purchase specification with technical details for various consumable/spares 

which are directly procured by the Contractor from the market;  
g) Applicable special tools and test equipment list; 
h) Checklist for each level of examinations from the lowest level of examination 

for first level of overhaul;  
i) Schedule of materials for each level of examination; 
j) Detailed work instructions for the inspection, calibration, testing, adjustment of 

all assemblies and/or modules and/or subsystems for each level of 
examination and/or overhaul. The work instructions shall include all 
precautions to ensure safety of personnel; and 

k) Troubleshooting flowcharts for common failure symptoms. 

Total number of manual to be supplied shall be calculated as 2 numbers per serial 
number of P&E, 2 numbers for the base, i.e. TMD/IMD/SIMD, 2 numbers for the 
Employer and two numbers for the Engineer.  

16.4.3 
a) Master schedule for the overhaul and mid-life refurbishment of the vehicle, 

including all modules and/or assemblies and/or components; 
b) Bill of materials for workshop overhaul and mid-life refurbishment programs; 

and  
c) Workshop overhauls procedures for dismantling, lifting, inspection, re-

assembly and testing of the vehicles, including all assemblies and/or modules. 
The work instructions shall include precautions to ensure safety of personnel. 

Total number of manual to be supplied shall be calculated as 2 numbers to base at 
TMD, 2 numbers for the Employer and one number for the Engineer. 

16.4.4 
a) Equipment hierarchy for the equipment, modules and assemblies, down to 

component level; 
b) A list of components and related parts, including description, component 

identification code (similar code as used in the equipment hierarchy), name of 
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d) Total number of manual to be supplied shall be calculated as 2 numbers to 
base at TMD, 2 numbers for the Employer and one number for the Engineer. 

16.5 

16.6 
(a) 

(b) 

(c) 

16.7 

16.8 

17. 
17.1 

(a) 

(b) 

(c) 

(d) 

18. 
18.1 
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18.3 

a) 

b) 

c) 

18.4 

18.5 

18.6 

19. 
19.1 



19.2 

a. 

b. 

c. 

19.3 

20. 

20.1 
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20.2.2 

20.3 

20.4 

21. 

22. 
22.1 

22.2 

22.3 

22.4 

23. 
(a) 

(b) 

(c) 
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(d) 

(e) 

(f) 

24. 

25. 

25.1 
a. 

b. 

i. 

ii. 

iii. 

iv. 

v. 
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25.2 

a. 

b. 

c. 

d. 

e. 

f. 

g. 
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1. 
1.1 

1.2 

1.3 

1.4 

a) 
b) 
c) 
d) 
e) 
f) 

g) 

1.5 

2. 
2.1 
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a) 

b) 

c) 

d) 
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2.3 

3. 
3.1 

3.2 

3.3 

3.4 
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1. 
1.1 

1.2 

(a) 

(b) 

(c) 

(d) 

1.3 

1.4 

2. 
2.1 

2.2 

(a) 

(b) 

(c) 
(d) 

2.3 
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2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

3. 

4. 
4.1 

(1) 
(2) 
(3) 

4.2 
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4.3 

4.4 

4.5 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

5. 

6. 
6.1 

(1) 

(2) 

6.2 
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(1) 

(2) 
(a) 
(b) 
(c) 

(d) 
(e) 

(f) 

7. 
7.1 

(1) 

(2) 

(3) 

(4) 

(a) 
(b) 

(c) 

(d) 

(e) 
(f) 

(g) 

7.2 
(1) 
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(2) 

8. 
8.1 

(1) 

(2) 

8.2 
(1) 

(2) 

(3) 
(i) 

(a) 

(b) 

(c) 

(d) 
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(ii) 

(iii) 

(iv) 

(v) 

9. 

10. 
10.1 

10.2 

10.3 

10.4 

11. 
11.1 
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11.2 

11.3 

12. 
12.1 

12.2 

(a) 

(b) 

(c) 

(d) 

13. 
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a) 

b) 

c) 

d) 

i. 
ii. 
iii. 

(for Designer M/s  ----------------------) 
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1. 
1.1 

a) 

b) 

c) 

2. 
2.1 

2.2 

2.3 
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1. 

2. 

3. 

4. 
4.1 

(1) 

(a) 

(b) 

(c) 

(d) 

(2) 

(a) 

(b) 
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i. 

ii. 

iii. 

iv. 
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(c) 
i. 

ii. 

(d) 

5. 
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6. 
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6.2 

6.3 

7. 

(1) 

(2) 

(3) 
(4) 

(5) 
(6) 
(7) 
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1.1 

(1) 
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(1) 
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(a) 
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(b) 
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(4) 
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(2) 

3.13 

4. 
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1. 
1.1 

(1) 
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(6) 

2.4 

2.5 

2.6 

2.7 

2.8 

3. 
3.1 

(1) 
(2) 
(3) 

3.2 
(1) 
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(2) 

(3) 
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1. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

2. 

(1) 

(2) 

(3) 

(4) 
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3. 
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3.2 
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1. 
1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 
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2. 
2.1 

2.2 

2.3 

2.4 

2.5 

Maximum Axle load (tonne) Minimum worn-out wheel diameter (mm) 
22.82 908 
22.00 878 
21.50 860 
21.00 841 
20.32 816 
20.0 805 
19.5 787 
19.0 768 
18.5 750 
18.0 732 
17.5 713 
17.4 710 
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2.6 

2.7 

2.8 

2.9 
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5. 
5.1 

5.2 

5.3 
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6. 

6.1 
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7.1 
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7.7 

7.8 

7.9 

7.10 

8. 
8.1 

9. 
9.1 

9.2 
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9.5 

10. 
10.1 

10.2 

11. 

11.1 

11.2 

11.3 

11.4 

11.5 

11.6 

11.7 

11.8 
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12. 
12.1 

12.2 

12.3 

13. 

14. 

15. 



Section 9.1 Mechanized Track Maintenance Machines                                              Page 64 of 223

Annexure 1 to Section 9.1 

Specifications of Heavy Duty Industrial Quality Water proof & shock proof 
Laptop (Tough book) 

CPU  Intel Core i-5 processor, speed 2.4 GHz or higher 
version  

Operating System  Windows 7 professional or higher version  

RAM  4GB or more and expandable up to 16GB  

Storage  Shock mounted flex connect hard drive with quick 
release 1000 GB or More  

Display  
anti-reflective and anti-glare treatment  

Keyboard  Backlit 61 key QWERTY keyboard. Touchpad with 
vertical scrolling support.  

Wireless  Integrated Gobi 2000 mobile broadband or better, 
Bluetooth V 4.0 or better.  

Durability features  Product shall be durable and meet the latest MIL 
standard. Moisture and dust resistant screen, Key 
board and touch pad.  

Pre-Loaded Antivirus software for 18 months validity Microsoft 
office 2016 complete bundle  

Power supply  Long life Li-ion battery, minimum 5400 m AH  

Warranty  3-year warranty will be enforceable directly by the 
Employer 
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Section 9.1.1 

1. 
1.1 

1.2 

1.3 

2. 
2.1 

2.2 

2.3 

2.4 

2.5 
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2.6 

2.7 

2.8 

2.9 

2.10 

2.11 

Unevenness : ± 1 mm on 3.6 m Chord  
 Cross level : ± 1 mm 
 Alignment : ± 2 mm on 7.2m Chord 
 Twist : 1 mm/m 

2.12 
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2.13 

2.14 

2.15 

2.16 

2.17 

3. 
3.1 

3.2 

3.3 

4. 
4.1 
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4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

4.10 

4.11 
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a. Versine of the reference rail 
b. Alignment of the reference rail 
c. Longitudinal level left 
d. Height left 
e. Height Right 
f. Super elevation 
g. Twist 

5. 
This shall be conducted on the first machine and as per the ITP finalized during design 
approval stage and shall include and not limited to the following items. 

a. Site Acceptance Test shall be conducted after the pre-commissioning test are 
completed successfully.  

b. Dimensional check of loading gauze, MMD, buffer height, clearances, length of the 
machine bogie distances etc.  

c. Testing for negotiability on a 1 in 8½ turnouts. 

d. Running speed test when hauled with self-power shall be at least 10% more than the 
maximum speed. 

e. Construction and engineering of the machine and its ability to perform all the functions 
as laid down in the specification. 

f. Amount of lowering up to 20 mm by stabilizing unit maintaining track parameters 
within permissible type.  

g. General lift during working up to 20 mm. 

h. Lifting of track in non-working mode of 150 mm in one go to be conducted at a siding. 

i. Maximum slew during working up to ± 10 mm. 

j. Slewing of track in non-working mode of 150 mm in one go to be conducted at a 
siding.  

k. The machine shall be able to tamp and stabilize 2700 sleepers in one effective hour 
of working.  

l. The machine shall be able to achieve a peak tamping and stabilizing rate of 3500 
sleepers or more per hour over a minimum 10-minute period.  

m. The setting up time and winding up time shall be measured and the total time taken 
together shall not be more than 10 minutes. The setting up time shall be counted from 
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6. 
The Contractor shall supply one set of spare Tungsten Carbide Tip Tamping Tool (TCTT) 
confirming to RDSO Specification No. TM/HM/6/320 (Rev-2-2016) as applicable for the 
P&E covered under this specification or equivalent suitable for the design of the P&E 
approved by Engineer.   
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Section 9.1.2 

1 The machine shall be capable of making a ballast profile on straight track and 
also curved track of radius up to 176 m with super elevation. A typical ballast 
section is given for IR (Annexure II of Specif ication 2 of Vol III) and 
DFCCIL network (Attachment 5 of Vol III).  However, the ballast slopes 
between two tracks may not be well defined due to excess ballast. The machine 
shall be capable of working up-to a nominal ballast size of 65 mm or below for 
various types of sleepers like wooden, CST-9, Steel trough and concrete. 

2 The machine shall be equipped with all essential working units like center plough, 
shoulder ploughs, sweeper/broom units and brushes for fastenings. Center plough, 
shoulder ploughs, sweeper/broom units, brushes for fastenings and ballast 
hopper shall be integral part of the machine. For utmost versatility and running 
quality of the machine, all these units should preferably be mounted centrally, i.e. 
between front and rear running gear. 

3 The center plough and shoulder ploughs shall be capable of moving the ballast 
longitudinally along the track or across it for establishing the desired ballast 
profile in both sides. 

4 All the ploughs shall be made of suitable material capable of moving the ballast 
without showing any stress. 

5 Wherever required, the ploughs shall be hydraulically adjustable both vertically and 
horizontally and shall allow step-less variation, so as to adopt required height 
or any shoulder angle up to the angle of repose. 

6 Individual height adjustment of the blades shall be possible to allow dosage 
of the ballast at the required location. The machine shall also be capable of 
quickly adapting to the changing circumstances and ballast distribution on the 
ground without the operator having to leave the cabin.  

7 The shoulder ploughs shall be capable of avoiding obstacles like km posts, 
OHE installation, signal posts etc. in such a manner as to prevent ballast from 
heaping up and still keeping the shoulder ballast slope at the same angle. The 
safety device shall be provided to restrict the movement of shoulder plough 
up to 2675 mm from the canter line of the track on which the machine is 
working at any stage, to avoid any infringement to moving dimensions on the 
other track. 

8 The shoulder ploughs shall be capable of working independently of each other and 
in both directions. 

9 Along with center plough, the shoulder plough shall be capable of forming a mobile 
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10 The machine shall be equipped with sturdy metal inverted troughs to cover the rail 
and fitting area to avoid flooding of the rail area with ballast at any stage of working. 

11 The sweeper picks up unit (broom) shall be capable of picking up the ballast and 
depositing the same on either or both the shoulders by means like transverse 
conveyor belts. It should also be able to pick up the surplus ballast and to place it 
on a conveyor belt for transporting it to the ballast hopper.  

12 The machine shall have the separate arrangement (brooms/brushes) to clean the 
rail fitting area or any ballast / small clip. The arrangement may preferably consist 
of wheel shaped brushes (two for each rail) which remove the ballast by rotating 
motion. Any variation shall be brought out by the Contractor satisfying the 

. 

13 The machine shall be able to carry out the following jobs in one working pass in 
normal situations. 
a) Shifting of ballast from left to right shoulder or right to left shoulder of the track. 

b) Ploughing of excess ballast from the   centre to desired one or both shoulders or from 
the shoulders to the centre. 

c) Individual height adjustment of the blades shall be possible to allow dosage of the 
ballast at the required location. 

d) Making the desired ballast profile. 

e) Sweeping / brooming the excess ballast from the top of sleepers and depositing it on 
the shoulders. 

f) Brushing away fine chips / ballast from the fastening area. 

g) Collection of surplus ballast and conveying it to ballast hopper and discharging it on the 
shoulders and tamping area.  

14 The machine shall be capable of regulating ballast at least up to 2000 M3 per hour 
of working. It shall also be able to regulate the ballast at the rate of 1.5 track km per 
hour in one or more working passes following a tamping machine. 

15 The time required for starting the work after arrival of the machine at the site together 
with time for winding up the machine and starting back from the site after stoppage 
of work shall not be more than 6 minutes. 

16 The machine shall have a hopper of capacity not less than 10 M3. The hopper should 
be equipped with a floor conveyor for maximum use of its capacity during loading. 
Preferably it shall have an arrangement of foldable flaps (over and above the 
capacity of 10 M3) to enable the capacity to increase to 12 M3 with flaps in open 
position. The hopper shall be equipped with proper ballast loading into hopper and 
unloading/discharging arrangements with chutes for distributing the ballast on 
shoulders and tamping area.  

17 Site Acceptance Test  
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a) Site Acceptance Test shall be conducted after the pre-commissioning test are 
completed successfully.  

b) Dimensional check of loading gauze, MMD, buffer height, clearances, length of the 
machine bogie distances etc.  

c) Testing for negotiability on a 1 in 8½0 turnouts. 

d) Running speed test when hauled with self-power shall be at least 10% more than the 
maximum speed. 

e) Construction and engineering of the machine and its ability to perform all the functions 
as laid down in the specification. 

f) Cross section of ballast shall be taken at every 10 m or at low/high profile peaks of cross 
section and excess of over mean value shall be calculated. The machine shall be able 
to regulate in a distance of 250 m at the rate of min. 2600 cum/hr. 

g) The machine shall be capable of generally regulating the ballast following a tamping 
machine at the rate of min 2.0 track km in one hour of working in one or more passes. 

h) In case required, the Site Acceptance Test may be conducted over Indian Railway 
network, if such stretch is not available over DFCCIL network to demonstrate the 
capability of the machine in full.  

In case, any modification is found necessary as a result of test, the same shall be 
carried out by the Contractor at his own expenses. 



Sect

Section 9.1.3 
Shoulder Ballast Cleaning Machine  

1 The machine shall be capable of working on all types of track structures of DFCCIL 
and of IR including long welded rails of 60Kg. /52Kg. /90-R sections laid on 
concrete/steel-trough/CST-9/wooden sleepers. 

2 Since the machine is required to work in the dusty environment, all the components, 
including gear boxes, bearings, drive motors, pumps, electric and electronic control 
shall be of robust design, shielded and sealed from the dust and spill over ballast 
pieces. Suitable protection covers must be provided so that these components do 
not fail prematurely. 

3 The various assemblies and the machine as a whole should provide adequate safety 
to the workmen working close by in connection with the machine operations. Various 
mechanisms shall be so designed that the ballast pieces do not fall on persons 
standing nearby. The necessary safety equipment 
Tools & Plants. The Bidder shall supply these items as a part of the Bid price.  

4 It shall be capable of excavating ballast on the sleeper shoulders up to a distance of 
2600 mm from the track centre and a depth of 900 mm, below the rail top. The 
excavation depth shall be adjustable to suit the requirement at the site. 

5 The ballast shall be excavated up to the desired depth and width in one working 
pass. 

6 It shall be possible to screen the ballast from either or both shoulders in one pass. 

7 The machine shall be able to excavate ballast from the end of the sleepers to the toe 
of the ballast section to comply with the track structure of IR and DFCCIL.  The width 
of excavation, measured from the end of the sleeper, shall be adjustable from 500 
mm to 1300 mm depending upon the site conditions. 

8 The undercutting on shoulders shall be done at a cross slope of 1 to 30 towards 
outside of the track for good drainage on double line track. The slope shall be in the 
same direction on both shoulders. 

9 The excavating mechanism of the machine shall be retractable towards the track 
centre so as to avoid hitting of OHE mast foundations and at the same time, 
excavating the shoulder ballast from the area.  

10 The machine shall have a mechanism to excavate ballast from under the sleeper 
bottom, up to 100 mm distance from the sleeper ends towards the track centre, to 
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11 The excavation units shall be laterally adjustable for compensation of various sleeper 
lengths or for meeting certain other site conditions. The shift of the inner cutting face 
of the excavating mechanism shall vary from 1300mm to 1500mm, from the track 
centre, on either side of the track. 

12 The machine shall be able to adjust the continuously variable speed from 0 to 1.5 
kmph while in the work mode. 

13 The screening unit shall be capable of screening the excavated ballast through a 
series of screens. The maximum and minimum sizes of the ballast retained shall be 
65 mm and 25 mm respectively. The screening unit shall automatically remain in a 
horizontal position laterally, even when working on curves up to a super elevation of 
185 mm. 

14 It shall be possible to dispose of the spoils (oversize as well as the undersized ballast 
and muck) on the cess at a distance of not less than 5 meters from the center of the 
track, on either side of the machine. The spoils conveyor system shall be such that 
the spoils does not fall on the cleaned track and dimensions within the MMD of 
electrified territory.   

15 The Bidder shall also provide a suitable safety mechanism to ensure that the spoil 
conveyor do not hit the mast and cause damage even due to the error of the operator 
like non-withdrawal of the spoil conveyor in time to by-pass the mast. 

16 Loading of spoil into a muck wagon attached to the machine shall also be possible, 
when required, while working in the yards, built up area or cuttings etc. Machine 
during its working mode shall be capable of hauling/pushing muck wagon attached 
with the machine. The maximum trailing load of muck wagon is 800 tonne 
approximately. The muck carrying wagon shall be air braked vehicles. 

17 The machine shall deposit cleaned ballast on either or both shoulders as required. 
There shall be not too short deposit of the cleaned ballast or heaping up of the ballast 
at the beginning/end of the work or during any stoppage of the work. 

18 The machine after putting the cleaned ballast into the track shall make the desired 
ballast profile on either or both the shoulders. The side ploughs shall be suitably 
designed for necessary adjustment to achieve the required width and slope of ballast 
on the shoulders. It shall be possible to suitably retract the side of ploughs near the 
mast or signal posts etc. 

19 Top of the sleeper end, fastening area and rails shall be cleaned of ballast pieces, 
using end ploughs and brooms. 

20 After carrying out the work, the machine shall leave the track in a condition so as to 
permit movement of trains at maximum sectional speed without tamping, while the 
temperature is in the working range. 

21 The machine shall have suitable mechanism to retract the excavating, regulating and 
other mechanisms from their working position on the approaches of level crossings, 
bridges, turnouts, etc. It shall be possible to retract and lower these assemblies 
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within about 1 metre of the level crossing, bridge, etc. so that there may be minimum 
loss of shoulder ballast cleaning operation. 

22 The Time required for starting the ballast excavation and screening after arrival at 
the site of work together with the time required between stopping of the screening 
work and the starting of the machine for return journey shall be less than 15 minutes. 
A lower time for setting up and winding up is desirable. The Employer attaches 
utmost importance to the effective utilization of the traffic block made available for 
working of the machine. 

23 The output of the machine in one hour of effective working shall not be less than 
screening of 500 m3 (five hundred cubic metre) of ballast.  

24 The excavating and pick up mechanism shall be so designed that nearly all the 
excavated material is picked up for screening. Not more than 2% of the total material 
excavated by volume shall be left behind by the picking up mechanism.  

25 The efficiency of screening shall be judged by collecting 5 samples of the screened 
material as it falls from the machine before its deposition on the track. Not more than 
4% of this material by volume shall pass through a 25-mm sieve (ISI standard). 

26 Site Acceptance Test 

This shall be conducted on the first machine and the ITP shall include the following 
items. 
a) Site Acceptance Test shall be conducted after the pre-commissioning test are 

completed successfully.  
b) Dimensional check of loading gauze, MMD, buffer height, clearances, length of the 

machine bogie distances etc.  
c) Testing for negotiability on a 1 in 8½0 turnouts. 
d) Running a speed test when hauled with self-power shall be at least 10% more than the 

maximum speed. 
e) Construction and engineering of the machine and its ability to perform all the functions 

as laid down in the specification. 
f) The machine crew shall be either trained personnel of DFCCIL or the staff of the 

Contractor.  
g) Dry weather, ambient temperature between 0 to 40 degrees centigrade. 
h) Straight track with Gradient up to 1/200. 
i) The maximum approach of the machine laterally and the depth is as per the 

specification.  
j) Output of the machine in one hour of working for the quantity of the ballast screened.  
k) Satisfactory working of the system of the disposal of the spoils.  
l) Efficiency of screening as detailed above. 
m) The time shall be counted from the time the machine arrives at the place of work to 

time it is ready to start back from work after winding up the operation. The setting up 
time and winding up time shall be measured and the total time taken by the two 
operations of setting up and winding up of the machine together shall not exceed 15 
minutes.  

n) Screening of both shoulders simultaneously. 
o) Cutting depth shall be at least 200 mm below the bottom of the sleeper on both 

shoulders. 
p) Generally, no ballast piece bigger than 150 mm. Over-size between 75 mm and 150 
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r) Normal moisture content of permanent way. 
s) Spoil below 25 mm size up to a maximum of 30% by volume for this purpose 4 

representative samples shall be collected from the test length and screened at site for 
calculation of the spoil content. An average value shall be worked out which shall not 
exceed 30% by weight. While collecting the samples, it shall be ensured that the entire 
section to be excavated and screened is picked up. 

t) The formula for calculation of the output shall be as follows: 
V (Output) = Total volume in M3 excavated for screening/Time in hours  
V represents the volume of the excavated ballast which shall not be less than 500 
m3/hr. Time shall be measured in hours discounting the stoppages not 
attributable to machine failures. 

u) If considered necessary, the Site Acceptance Test of the machine shall be arranged 
over IR track, if the situation so warrants if it is not possible to conduct the Site 
Acceptance Test to the full capability of the machine.  

26.1 Samples of the screened ballast shall be collected before it drops on the 
shoulder and shall be screened separately to assess the quantity of under size 
elements.  Under size material up to 25 mm shall not exceed 4% by volume to 
the screened ballast. 5 Samples shall be collected and an average volume shall 
be worked out for the purpose of this test. 

27 In case, any modification be found necessary as a result of the tests, these shall be 
carried out by the Contractor at his own expenses and with the approval of the 
Employer.  
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1 A separate tamping unit shall be provided for each rail, each unit comprising of 
tamping tools operated hydraulically. It shall be possible to tamp all four rails of the 
turnout up to back leg of the crossing. The layout drawing of 1 in 12 and 1 in 8½ 
canted turn-out is given at Attachment 15 in Vol III., indicating the portion of turn out 
to be tamped. For the same, four independent tamping units shall be provided with 
necessary arrangements, for lateral shifting to adjust them on the rails of the turnout. 

sleepers. Similarly, it shall be possible to adjust the tamping tools in a manner so 
that all the accessible tamping zone on either side of the rails and sleepers are 
tamped effectively provided there is space for tamping tools to go into the ballast. It 
shall be possible to tamp longest sleeper in one operation. 

2 Tamping action shall be based on vibratory squeeze principle with tamping tools, 
operating under the same pressure but independent of one another. The amplitude 
and vibration frequency and squeezing pressure to achieve a durable compaction 
shall be specified.  

3 Amplitude, vibration, frequency and squeezing pressure of tamping tools shall be 
such that durable compaction under the sleeper is achieved. 

4 The tamping tools shall come to rest automatically after they encounter the 
resistance from the ballast of the pre-selected pressure. The pressure shall be 
variable so that, it can be adjusted according to ballast conditions. It shall be possible 
to vary the peak squeezing pressure exerted by the tamping tools, to suit the different 
type of track structure.  

5 The lifting system shall be such that the track can be lifted without bearing on ballast 
shoulders outside the sleepers. The machine frame and lifting system shall be strong 
enough to withstand the track lifting forces for all types of track structure for 150mm 
lift in one go depending upon the requirement.  

6 The free length between the two bogies should be long enough to permit the track 
lifting up to 150mm in one go, with 60kg rails on concrete structure, without excessive 
stresses in the rail or on the lifting mechanism.  

7 The machine shall be provided with the automatic levelling equipment, which will 
permit correct levelling of the track and point & crossing including provision of super 
elevation along with tamping.  

8 While working on plain track, the lifting system should hold the rail continuously, 
rather than releasing and re lifting of rail at every tamping cycle. 

9 The machine shall be fitted with automatic lining equipment capable of carrying 
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10 The machine shall be able to achieve the following tolerances  
a. Unevenness:  ± 1mm on 3.6m cord  
b. Cross level: ± 1mm  
c. Alignment: ± 2mm on 7.2m chord  
d. Twist:  1mm/m  

11 The machine shall be capable of carrying out on plain track, automatic lifting, 
levelling, tamping and lining of 1000 sleepers in an hour of working. When tamping 
turnouts, it shall be capable of tamping one turnouts of 1 in 120 on PSC sleeper, 
complete with 10 sleepers on straight portion on the approaches of the turnouts in 
an hour of working.  

12 The time shall be counted from start to finish of tamping work at the work places. 
Stoppage of work not attributable to machine shall be discounted. The setting up 
time and winding uptime shall be measured and the total time taken by the two 
operations of setting up and winding up of the machine together shall not exceed 10 
minutes.  

13 The machine shall be capable of automatic leveling, lining and tamping of turnout 
with CMS and built up crossing of angles 1 in 8½, 1 in 12 and 1 in 16 laid on wooden, 
steel or concrete sleepers without dismantling the turnout.  

14 The machine shall also be capable of tamping, lifting and lining up to 60kg/m long 
welded rails, short welded rails and fish plated track with rails laid on concrete 
sleepers, steel trough sleepers, CST-9 or wooden sleeper as the minimum clear 
distance between the joint sleeper is 50 mm, the machine shall be able to tamp 
these two sleepers together. The normal sleeper spacing in different rack structure 
in IR is 50 cm to 75 cm.  

15 The machine shall be capable of slewing of track if required, up to 150mm in one go 
on all types of track structures. The machine shall also be capable of lifting the track 
if required up to 150mm in one go on all types of track structures.  

16 The tamping tools shall be capable of tamping ballast up to a depth of 150mm below 
the bottom of the sleepers. There shall be provision for step less adjustment of depth 
of tamping tools.  

17 It shall be possible to control the target track geometry parameters infinitely variable 
steps, from the operators/ front cabin. To suit this suitable proportional/ Servo control 
system shall be provided.  

18 Considerable pull is applied on the rail while operating the machine from one line on 
the turnout for tamping or lifting. The other track on the turn out acts as an anchor 
and adds to the requirement of lifting force. This may result in over stressing of the 
fastenings of the track from which the machine is operating. The machine, therefore, 
shall have the arrangement to lift the other track of the turnout also while the track 
on which the machine is working is lifted for tamping.  Proper mechanism shall be 



lifting operation is cut off automatically when desired or when the specified lift is 
reached.  

19 The rail top to sleeper bottom depth may vary from 260 mm to 420mm. There shall 
be provision for step less adjustment of the penetration depth of tamping tools to suit 
different types of rail and sleepers. The machine to be provided with the penetration 
assistance system to achieve full penetration even in caked ballast bed.  

20 Important tamping parameters like Datum Rail, General lift, single insertion or double 
insertion, design or smoothening mode, time of the start and end of the work, 
squeezing pressure, squeezing time, vibration pressure and tamping depth etc. shall 
be shown on a display in the working cabin. It shall be possible to draw these data 
from the system itself after work via USB port on a memory stick for the purpose of 
record.  

21 A programmable logic control system shall be provided in the machine so that the 
work like lifting, lining, tamping and work drive of the machine will commence only 
when all conditions for their working /movement is fulfilled.  

22 In case of failure of the up and down cylinders of tamping unit, there should be an 
arrangement for lifting the tamping units mechanically by lifting equipment like 
trifor/chain pulley etc. Any other alternative arrangement for mechanically lifting 
tamping unit in such failures may also be provided.  

23 The machine should be equipped with a centralized computer based control and 
monitoring system which shall monitor the health of machine working system such 
as engine (lube oil pressure, temperature, rpm, etc.), hydraulics (hydraulic pressure 
in different units, temperature, oil level in tank etc.), pneumatic (pressure of different 
units), electrical (charging/discharging rate, voltage etc.). All these data should be 
displayed on a monitor installed in working cabin. Arrangement for providing 3G/4G 
internet connection for sending data in soft format directly from the computer should 
also be available.  

24 The machine shall be equipped with an electronic device for measuring and 
recording the following track parameters in real time:  
a) Alignment and longitudinal level on minimum 7.2 m chord length  
b) Cross level difference and twist at every 0.6 m or less interval.  
c) Super elevation  
d) Lifting value  

The hardware shall consist of a touch panel computer with flash disc and an ink-jet 
printer. There should be provision to fix the threshold value of the above parameters 
and it shall be possible to draw reports to allow evaluations when threshold values 
are overstepped. Standard deviations shall also be calculated in 200 m sections of 
the track parameters, i.e. alignment of the reference rail, longitudinal level and twist. 
The track parameters of corrected track to be recorded during tamping. There should 
be no need for a separate measuring run after tamping.  
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the cabins at either end. The cabin layout shall be such that, before leaving the 
machine, the operating staff has full view on both the sides, to avoid any danger to 
them from trains on the adjacent tracks. 

25.2 The gauges, instruments and controls shall be suitably located in the operator's 
cab so that they can be observed without undue fatigue to the operator. 

25.3 ll 
the controls. The operator shall have a full view of the working area from the 
operating seat to have a full control over the work. 

25.4 One screen wiper preferably operated by compressed air or electrically operated 
shall be provided on each of the wind screens. 

25.5 Suitable numbers of fire extinguisher (dry chemical type) shall be provided in all 
the cabins. 

25.6 The machine shall be provided with well-designed space for keeping the tools and 
spares required for on-site repair of the machine to attend the break downs and 
other working requirements. 

26 Site Acceptance Test 

This shall be conducted on the first machine and the ITP shall include the following 
items. 

a) Site Acceptance Test shall be conducted after the pre-commissioning test are 
completed successfully.  

b) Dimensional check of loading gauze, MMD, buffer height, clearances, length of the 
machine bogie distances etc.  

c) Testing for negotiability on a 1 in 8½0 turnouts. 
d) Running a speed test when hauled with self-power shall be at least 10% more than the 

maximum speed. 
e) Construction and engineering of the machine and its ability to perform all the functions 

as laid down in the specification. 
f) The machine crew shall be either trained personnel of DFCCIL or the staff of the 

Contractor.  
g) Dry weather, ambient temperature between 0 to 40 degrees centigrade. 
h) Point and crossing on straight track or a curve with radius minimum up to 1000 m.  
i) Straight track with Gradient up to 1/200. 
j) Clean ballast cushion min 150 mm below the bottom of sleeper. 
k) Regular sleeper spacing of ±2 cm. 
l) General lift up to 20 mm. 
m) Maximum slew up to ± 10 mm. 
n) The machine shall be capable of carrying out on plain track, automatic lifting, levelling, 

tamping and lining of 1000 sleepers or more in an hour of working. While tamping the 
turnouts, it shall be capable of tamping one, 1 in 12 turnouts, including 10 sleepers on 
plain portion on the approaches of the turnouts in an hour of working. The time shall 
be counted from the time the machine arrives at the place of work to time it is ready to 
start back from work after winding up operation. The setting up time and winding up 



Section 9.1.4 Points & Crossing Tamping Machine                                                    Page 82 of 223

time shall be measured and the total time taken by the two operations of setting up 
and winding up of the machine together shall not exceed 10 minutes.  

In case, any modification is found necessary as a result of the tests, these shall be 
carried out by the Contractor at his own expenses and with the approval of.  

27 Spare Parts 

The Contractor shall supply one set of spare Tungsten Carbide Tip Tamping Tool (TCTT) 
confirming to RDSO Specification No. TM/HM/6/320 (Rev-2-2016) as applicable for the 
P&E covered under this specification or equivalent suitable for the design of the P&E 
approved by Engineer.   
.   

.  
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1 The Dynamic Track Stabilizer in this section is an independent unit and put to work 
behind tamping machines. The machine shall be capable of operation on various 
types of track structures of DFCCIL and IR.  

2 It shall be capable of working at varying speeds to achieve effective and continuous 
stabilization of the track. It shall be capable of stabilizing, not less than 2.5 km. of the 
track in one hour of effective working. The stabilizing speed shall be adjustable 
infinitely at speeds from 0  2500 m/hr. 

3 During the operation, the machine shall be capable of lowering the track in a 
controlled manner, while maintaining the pre-stabilized geometry. Proper 
longitudinal and cross-level control mechanisms shall be provided to achieve this. 
The manufacturer shall clearly explain the mechanism in its offer. 

4 To achieve a lasting consolidation of such heavy track, the machine shall be 
equipped with two independent stabilizing units, applying a maximum vertical load 
of 12 tonne each. 

5 To achieve a controlled lowering of the track, the stabilizing unit shall be capable 
of pre-loading the track as mentioned in above clauses. While pre- l o a d i n g  
the track by stabilizing unit, the driving wheels should provide adequate adhesion 
to avoid wheel slippage/loss of traction. To ensure sufficient traction and avoid 
the risk of derailment, the total weight of the machine shall be at least 2.5 times 
the maximum possible vertical stabilizing load. 

6 The machine shall be equipped with a suitable mechanism to control the degree of 
settlement of the track. For this purpose, a proportional servo controlled levelling 
system, automatically controlling the degree of settlement of the track shall be 
provided.   This installation shall copy the pre-stabilizing geometry by automatically 
increasing/relieving the vertical load on the stabilizing units. For optimum results, 
levelling system shall work independently for the left and right-hand rail. 

7 It shall be possible to preselect the step less frequency of vibrations which shall be 
between 0-45 Hz. For optimum adjustment to suite the various kinds track structures. 
During work near fixed structures like bridges, it shall be possible to pre-select a 
frequency within that range, which is beyond the natural frequency of the structure. 
In this context, it is also essential that the vibrations be automatically cut off, when 
the machine stops. 

8 The machine shall be equipped with a frequency modulation measuring unit for 
optimum regulation of frequency. The machine shall be equipped with display units 
for monitoring vibration frequency, amplitude of vibration and degree of settlement 
on both rails. 

9 To avoid damages on the rail surface by excess friction and force by the rollers, the 
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10 It shall be able to work on single and double track sections as well as on platform 
lines. 

11 It shall also be capable of working on points and crossing of 1 in 8½, 1 in 12 and 1 
in 16 crossing angles and laid on wooden/steel through/concrete sleepers. 

12 
driving system shall be through hydro-dynamically-coupled power shift arrangement, 
capable of achieving full speeds in travel mode in both the directions. 

13 Site Acceptance Test 

This shall be conducted on the first machine and the ITP shall include the following 
items. 
a) Site Acceptance Test shall be conducted after the pre-commissioning tests are 

completed successfully.  
b) Dimensional check of loading gauze, MMD, buffer height, clearances, length of the 

machine bogie distances etc.  
c) Testing for negotiability on a 1 in 8½0 turnouts. 
d) Running speed test when hauled with self-power shall be at least 10% more than the 

maximum speed. 
e) Construction and engineering of the machine and its ability to perform all the functions 

as laid down in the specification. 
f) The machine crew shall be either trained personnel of DFCCIL or the staff of the 

Contractor.  
g) Dry weather, ambient temperature between 0 to 40 degrees centigrade. 
h) Point and crossing on straight track or a curve with radius minimum up to 1000 m.  
i) Gradient up to 1/200. 
j) Clean ballast cushion min 150 mm below the bottom of sleeper. 
k) Amount of lowering up to 20 mm. 
l) The setting up time and winding up time shall be measured and the total time taken by 

the two operations of setting up and winding up of the machine together shall not 
exceed 10 minutes.  

In case, any modification be found necessary as a result of the tests, these shall be 
carried out by the Contractor at his own expenses and with the approval of  
Employer. 
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1 Duomatic Two Sleeper Tamping Machine shall be capable of carrying out automatic 
lifting, leveling, lining and tamping at the peak rate of 2600 sleepers per hour over a 
period not less than 10 minutes and average of 2000 sleepers in an hour of working 
over the track structure as given in Attachment No. 4 Vol III and also on all types of 
track structures, including wooden/CST-9/ST/ Concrete sleepers on 90R/52 
kg/60/68 kg rails prevailing over Indian Railways. The normal sleeper spacing in 
different track structures on DFCCIL is 60 to 65 cm and Indian Railways from 55 cm 
to 75 cm. The tolerance of sleeper spacing over the DFCCIL network on turnout is 
±2.5 cm and tangent track is ±1 cm. The machine shall be capable of tamping, lifting 
and lining track with 90 R, 52 Kg, 60 Kg, 68 Kg long welded rails or short welded 
rails or fish plated rails laid on pre-stressed concrete sleepers, steel trough sleepers, 
CST-9 and wooden sleepers. 

2 On the joint sleepers, with clear spacing being only 50mm, the machine shall be 
equipped with a mechanism to tamp these two sleepers together. 

3 The ballast depth ranging from 300 mm to 350 mm shall be effectively compacted 
having zone of influence of tamping confined to approximately 150 mm layer below 
the bottom of sleepers. There shall be provision for step-less adjustment of the depth 
of tamping tools to suit different type of sleepers. The maximum depth of concrete 
sleeper is equal to 210 mm. At deep screening or at renewal site it shall be possible 
to undertake tamping up to 350 mm or more in layers by tamping of first 150 mm 
layer followed by filling of ballast and tamping of another top 150 mm layer. 

4 The tamping below the sleepers, after the track geometry correction, shall be based 
on vibratory squeeze principle, to achieve a durable compaction. The amplitude and 
vibration frequency and squeezing pressure to achieve a durable compaction shall 
be specified in the Bid. 

5 It shall be possible to vary the peak squeezing pressure exerted by the tamping tools, 
to suit the different types of track structures. 

6 The tamping tools shall come to rest automatically after they encounter the 
resistance from ballast to pre-selected squeezing pressure and hold the squeezing 
pressure for a pre-set time.  It shall be possible to vary the squeezing pressure 
holding time, to suit the varying ballast conditions. 

7 On DFCCIL and Indian Railways, Rail top to sleeper bottom depth may vary from 
260 mm to 420 mm. There shall be provision for step-less adjustment of the 
penetration depth of tamping tools to suit different types of rails and sleepers. 

8 The machine shall be able to achieve the following tolerance: 
Unevenness: : ±1 mm on 3.6 m Chord Cross level : ±1 mm  
Alignment : 2 mm on 7.2m Chord Twist : 1 mm/m 
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9 It shall be possible to control the target track geometry parameters, in infinitely 

Proportional/Servo Control Systems shall be provided. 

10 Separate tamping unit shall be provided for each rail, with adequate number of 
tamping tools to impart adequate vibrations and squeezing of the ballast below the 
sleepers. The tamping unit shall be provided with necessary arrangements for lateral 
shifting to adjust them over the rails in sharp curves, to align the tamping units 
centrally over the rails. 

11 The work units of tamping, lifting and lining shall be positioned on an under frame 
(satellite frame) separate from the main frame capable of cyclic movement from 
sleeper to sleeper, independent of the main frame, so that the operator does not get 
undue fatigue due to acceleration, pull, braking jolt in each tamping cycle. The 
movement of the main frame shall be synchronous with movement of satellite frame, 
so as to achieve a continuous tamping of track.   

12 The lifting system shall be such that the track can be lifted without bearing on the 
ballast. The machine frame and lifting system shall be strong enough to withstand 
the track lifting forces for all types of track structures for 150 mm lifts in one go. 

13 The free rail length between the two bogies should be long enough to permit the 
track lifting up to 150 mm in one go, having 60 kg rails on concrete sleeper, without 
excessive stresses in the rail or on the lifting mechanism.  

14 While working on track, the lifting system should hold the rail continuously, rather 
than releasing and re-lifting the rail at every tamping cycle. However, the lifting/lining 
system and actual tamping should be so synchronized that the track is stiffly held in 
position and there is no movement in the track when the tamping tool is inserted for 
tamping. This is required to ensure that the lift and slew are not altered during the 
process while track is being tamped.  

15 The machine shall be fitted with automatic lining equipment capable of carrying out 
lining simultaneously with leveling. The machine shall also have the ability to slew 
60 kg concrete sleeper and rail track up to 150 mm in one go for all type of track 
structures. 

16 The tamping tool arrangement in tamping arm of tamping bank should be cylindrical 
compressible type with bolting and dowel arrangement such that no hammering is 
normally required for fixing and removing the tamping tools.  

17 Working Cabins:  
a) The working cabins of the machine shall be air-conditioned. The air- conditioning 

provided shall be of a robust industrial design capable of operating   in a highly   dust   
laden   environment. However, the electronic equipment should be so designed that 
the machine shall be able to work without air-conditioning, under the climatic conditions 
described in Vol III. 

b) The machine shall be provided with a computerized unit for the overall control of its 
working system for all possible track geometry. The system shall be so designed that 
for working on tracks with pre-decided target geometry, the standard track geometry 
data as well as correction values can be entered prior to work either directly on the 
system or via USB, CD or DVD. For working on tracks with unknown target geometry, 
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and constrains of lifting and lining etc. Interactive processing of the target profile by the 
operator shall be possible. 

c) Track parameters shall be displayed in graphic as well as text form on a colour monitor. 
It shall be possible to guide the working system of the machine continuously and 
automatically by this unit. The software shall be Windows based. The hardware shall 
be sturdy for operations under conditions of shock, vibrations, dust, electromagnetic 
influences from outside and interruption of power supply. The unit shall have adequate 
memory to keep records of minimum 100 km of work performed, new track geometry 
obtained and enables transfer of the data via USB, CD or DVD as required. 

d) The machine shall be capable of measuring and recording the unevenness, alignment 
and cross level in real time on a print out before and after the tamping and stabilization 
by the machine. It shall also record progress Vis-a-vis time. 

18 Site Acceptance Test:  
This shall be conducted on the first machine and the ITP shall include and not limited 
to the following items. 
a) Site Acceptance Test shall be conducted after the pre-commissioning test are 

completed successfully.  
b) Dimensional check of loading gauze, MMD, buffer height, clearances, length of the 

machine bogie distances etc.  
c) Testing for negotiability on a 1 in 8½0 turnouts. 
d) Running speed test when hauled with self-power shall be at least 10% more than the 

maximum speed. 
e) Construction and engineering of the machine and its ability to perform all the functions 

as laid down in the specification. 
f) General lift during working up to 20 mm. 
g) Lifting of track in non-tamping mode of 150 mm in one go.  
h) Maximum slew during working up to ± 10 mm. 
i) Slewing of track in non-working mode of 150 mm in one go to be conducted at a siding.  
j) The machine shall be able to tamp and stabilize 2000 sleepers in one effective hour of 

working.  
k) The machine shall be able to achieve a peak tamping and stabilizing rate of 2600 

sleepers or more per hour over a minimum 30-minute period.  
l) The setting up time and winding up time shall be measured and the total time taken 

together shall not be more than 10 minutes. The setting up time shall be counted from 
the time the machine arrives at site and the time it actually starts the tamping operation. 
Similarly, the winding up time starts from the time machine stops operation and the 
time leaves the site.  

19 The machine shall be equipped with an electronic device for measuring and 
recording the following track parameters in a separate measuring run: 
a) Versine of the reference rail 
b) Alignment of the reference rail 
c) Longitudinal level left 
d) Height left 
e) Height Right 
f) Super elevation 
g) Twist 

20 Spare Parts 
The Contractor shall supply one set of spare Tungsten Carbide Tip Tamping Tool (TCTT) 
confirming to RDSO Specification No. TM/HM/6/320 (Rev-2-2016) as applicable for the 



1 General 
1.1 These specifications provide the technical requirement for the manufacture 

and supply, testing and commissioning of a self-propelled Rail-Grinding 
Machine (RGM) of Minimum 72 stones module, Rail head Profile inspection & 
analysis system and rail profile measuring equipment along with a digital 
camera for use on the tracks of DFCCIL and Indian Railways.  

1.2 The RGM is meant for grinding the rails in preventive and corrective mode to 
improve the rail wheel contact band, its location and to remove fatigued material 
having micro cracks and other surface defects on the rail head and remove 
corrugations.  

1.3 The RGM shall be able to effectively grind open track, switches, and rail having 
checkrail.  

1.4 The RGM shall be accompanied with another self-propelled, Broad Gauge 
(1676 mm) Rail Bound vehicle, hereafter referred as Rail Inspection Vehicle-
RIV. The RIV shall be installed with Rail Head Profile Inspection & Analysis 
System to facilitate advance digital inspection of rails for selection of an 
optimum grinding program.  

1.4.1 The RIV is meant for collecting digitized image of the transverse profile of rail head for 
detailed analysis and for generating grinding plans to be used on Rail Grinding 
Machine.  

1.4.2 The main objectives of RIV are: 
i. Recording digital image of the rail head profiles for selection of optimum 

grinding pattern, number of grind pass required and grinding speed per pass for 
any section of track. 

ii. Assessing the grinding requirements due to surface defects on rail top after 
recording visuals of the rail top. 

iii. GPS based route data recording of the track features. 
iv. RIV shall preferably shall be of design similar to the Specification 9.3 for the purpose 

of standardization and ease in maintenance of vehicle.  

1.5 One number of air conditioned, non-self-propelled staff rest van having resting 
capacity of about total 12-15 persons with layout to be finalized during design 
approval stage and to be developed by the Bidder making best use of the space 
and provide necessary facilities such as kitchen, WC, lounge with dining room 
etc. The Contractor shall consider provision of the vehicle as detailed in 
Specification 9.3 and 9.4. 

1.6 One number of water tank wagon for sprinkling water as per requirement during 
rail grinding process shall be provided.  

1.7 The Bidder shall specify the make and model complying as per this specification. 
System/sub-systems of the working mechanisms of the RGM and RIV and all 
the items of the specifications in general shall be described in detail along with 
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1.8 The Bidder shall submit the performance parameters of the P&E in conformity to 
the requirement of output parameters given in this specification.    

1.9 Photographs and video (in compact disc//Pen drive) of the type of machine 
offered in working mode (showing the working of machine in real time under field 
conditions) be enclosed with the offer. This shall also show close-ups of various 
working assemblies/systems and the full machine.  

1.10 The Bidder shall also submit the dimensions, layout, configuration, installed 
capacity of the Diesel Engine and its utilization for different activities, oil 
consumption for different speed and depth of cut, life of the grinding stone etc. 
for the Employer to have the complete understanding of the offered machine.  

1.11 Any other requirement not specified herewith shall be governed in accordance 
with the Rail Grinding Machine specification of Indian Railways as given in 
Specification No. 7 Vol III.  

2 Dimensional and Operating requirements of RGM and RIV 
2.1 The diesel-powered self-propelled rail-grinding machine and RIV shall be robust, 

reliable and suitable for working on DFCCIL and IR track. The design and 
dimensions of the RGM and RIV components shall be to metric standards. 
Quality assurance during manufacturing of the machine shall be in accordance 
of the details furnished in section 8 of this Bid document.  

2.2 The Rail Grinding Machine and RIV shall be a Diesel powered (preferably 
indigenous) self-propelled bogie type vehicle(s) with minimum 4 axles (2 bogies) 
for each vehicle. It should be reliable and suitable for working on DFCCIL and 
Indian Railway track structure. Shared 2 axle bogies between two grinding cars 
and/or between two grinding buggies/carriages are not acceptable. 

2.3 The profile of the on-track RGM and RIV longitudinally and in cross section 
during transfer as self- propelled vehicle or towed in train formation shall be 
within the DFCCIL and Indian Railways SOD and complying with the minimum 
and maximum moving dimensions of DFCCIL and IR. The Bidder shall provide 
sketches of the machine in plan and cross-section and shall give calculations to 
show the extent of lateral shift at the ends, centre and any other relevant cross 
section and to prove that the machine does not cause infringement while moving 
on a 1 in 8½ turnout. 

2.4 Adequate clearance shall be allowed so that no component infringes the 
minimum clearance of 102 mm from rail level while travelling. 

2.5 Wherever applicable, axle load shall be less than 20.32 T with minimum axle 
spacing of 1.83m. Load per meter shall not exceed 7.67 tones. Axle loads up to 
22.82t and lower axle spacing may be permitted provided the load combinations 
do not cause excessive stresses in the track and bridges of IR. Stresses in the 
track and bridges shall be calculated by DFCCIL/RDSO based on design data 
submitted by the firm. 



2.6 The RGM and RIV shall have a desirable wheel diameter of 1000 mm or more 
(new wheel profile). However, lesser diameter up to 760 mm for new wheel 
profile can be permitted provided it meets the condition laid down in clause 2.4 
at its condemnation limit as per design and rail wheel contact stresses for 72 
UTS rails are within permissible limits. The new wheel shall have a minimum 
wear margin of 50mm before reaching condemnation limit. Forged wheels similar 
to Indian Railways profile shall be provided on the machine. The worn-out wheel 
diameter based on the criteria of rail wheel contact stresses for various maximum 
axle loads are as under:  

Maximum Axle load (tone) Minimum wheel diameter (mm) 
22.82 908
22.00 878
21.50 860
21.00 841
20.32 816
20.0 805
19.5 787
19.0 768
18.5 750
18.0 732
17.5 713
17.42 710
17.0 700

Permitted worn out wheel diameter should be specified by the manufacturer. The 
diameter of wheel for assessment of permitted axle load will be the worn-out 
wheel diameter. The wheel profile shall be as per Indian Railway standard wheel 
profile. 

2.7 The RGM and RIV shall be capable of negotiating 1 in 8½ turnout, super 
elevation up to 185 mm and gradients up to 3% in travel mode. The Bidder shall 
specify the minimum attainable speed under the above limiting conditions, which 
in any case shall not be less than 25 kmph. Water wagon and camping coaches 
shall be considered as part of consist/formation while travelling up to 3 % 
gradient. 

2.8 The RGM and RIV shall be capable of continuous operation during the varying 
atmospheric and climatic conditions as detailed in Section 8.  

2.9 The Rail Grinding Machine in consist/formation and Rail Inspection Vehicle (in 
composition with all its integral part) shall be capable of travelling at a speed of 
100 km/h in either direction when travelling on its own power. Since the machines 
are likely to cover long distances on their own power, the travel drive system 
should be robust to sustain these requirements during the life of the machine 
without much break down/failure. 

2.10 The RGM and RIV shall be capable of working without requiring power block in 
electrified sections. 25 kV traction power is used with an overhead wire at 5.5 m 
above rail level. On bridges and tunnels, the height is restricted to 4.8 m. In the 
work mode, no part of the machine and RIV should rise beyond 4.265 m. above 



2.11 
overhead and track circuit voltage and shall comply fully with EMI and EMC.   

2.12 The machine shall be equipped with pneumatically operated brake blocks acting 
on all wheels. It shall be possible to haul the machine in both directions at the 
same speed. 

2.13 While working on double line sections, the machines, RIV/RGM shall not infringe 
the adjoining track and it shall be possible to permit trains at full speed on that 
track. Minimum spacing of track is 4.265m. 

2.14 The machine should be capable of producing good longitudinal profile of the 
railhead continuously. 

2.15 The machine should be capable of grinding operations on plain track and curves, 
track in tunnels, track on bridges having guard rails without removing the guard 
rails, and track on platform lines. It should also be possible to grind track on sharp 
curves having check rails without removing the check rails and with a minimum 
of 20 modules. Each of these 20 modules should have full, independent angle 
and lateral shift capability and it should be possible to grind without any special 
setup or mechanical adjustments. The change in operation to grind switches and 
checkrails shall be possible to implement from the operator control station 
seamlessly while grinding open rail. Performance of this module should be same 
as on plain track and Bidder should specify number of stones/modules having 
this flexibility. 

2.16 The machine shall also be capable of grinding, if required, only one of the rails 
of the track as in the case of curves. 

2.17 The machine shall be capable of grinding profile of UIC 60 Kg rail section, 52 Kg 
rail heads in 72/90/110 UTS strength and Head Hardened rails inclusive of fish 
plated joint, insulated joints and welded joints in long welded rails and short 
welded rails laid on pre- stressed concrete sleepers, steel sleepers, composite 
sleepers and wooden sleepers. It shall also function effectively on rails having 
wheel burns, shelling etc. The number of grinding stones and grinding units of 
the machine shall be such as to carry out controlled grinding of all rail corrugation 
defects and also defects of long wave length to produce a smooth cross-sectional 
profile without creating any sharp edge between the rail table and gauge face. 
The grinding result should not feature any facets or edges between facets and 
shall have a smooth contour of rail head.  

2.18 Large window shall be provided in both cabs of the machine at low level to ensure 
good visibility for the operator controlling working and driving of machines to 
observe the track features and to operate the controls based on the 
features/obstructions being approached and cleared Facility of driving the 
machine for travelling purpose shall be from both the cabins. All travelling and 
grinding control shall be housed in the air-conditioned cabins. 

2.19 Diesel tank fuel capacity of the machine should not be less than 21,000 lts. 



2.20 The Bidder shall ensure that the offered RGM and RIV shall be capable of 
modular upgradation at a later stage and shall have such computer hardware 
and software which shall facilitate easy upgradation. 

3 Working Mechanism of Rail Grinding Machine 
The working mechanism of the machine shall be equipped with: 

3.1 Rail grinding mechanism 

3.2 Control system for rail grinding mechanism 

3.3 Optical rail profile measurement system and its transfer to onboard computer. 
Machine should be equipped with system to measure rail profile at maximum 
grind speed (not less than 18 kmph) and storage of rail profile data of at least 
200 km of track length. 

3.4 Library of proposed rail profiles for various rail sections and locations, in the 
onboard computer. To develop library of target profiles for various rail sections 
on different route, Contractor of machine will design the target rail profiles for all 
the locations where it will be deployed to work after commissioning of the 
machine. The system should be equipped to store data of rail profile before 
grinding, its target profile and rail profile after grinding in an integrated way so 
that it could be retrieved for any given location of track. 

3.4.1 The rail template design study shall be done by the Contractor and shall be completed 
within the Contract Period. The study shall be initiated after adequate GMT has moved 
over the rail and wear trend is visible. Man-days considered necessary for completing 
this study shall be estimated and submitted with the Bid.  

3.4.2 The Contractor shall submit the name of the Agency to be engaged for this study. The 
Agency shall have the credential of undertaking minimum 3 studies during the last 5 
years.  

3.4.3 The rail grinding machine should be provided with the necessary software and 
hardware system to store a library of desired railhead finalized as per the rail study 
and to calculate on real time basis the amount of rail grinding to be done.  

3.4.4 The Contractor shall ensure that the Specialist Manufacturer shall provide technical 
support and services for software maintenance and upgradation during the Defect 
Notification Period and subsequently as and when proposed by the Employer. 

3.5 Electronic/computerized rail profile data processing system and software plug-
ins to grind the existing rail profile to a selected target rail profile shall be 
provided. Machine should be equipped with required hardware and software to 
capture, store and process rail profile data from other measuring devices of rail 
profile, design of target rail profile from the data of existing rail profile, quantitative 
assessment of metal removal per meter of rail to achieve target rail profile, 
recommended grinding pattern (angle setting of individual grinding module) to 
achieve a target rail profile from a given rail head profile, comparative picture of 
target profile and profile achieved after grinding on real time basis, quantitative 
assessment of deviation of ground profile from target profile. 



3.7 All the components of the machine must be robust and capable of continuous 
operation up to 8 hrs. in one spell under the field working conditions. They must 
be shielded against heavy heat accumulation in the work area and metallic dust 
generated at the work site. 

3.8 To achieve the target profile with smooth curvatures, with minimum points of 
singularities, the Rail grinding machine shall have a minimum of 72 grinding 
modules (36 per rail), which can be configured in various configurations to 
achieve different target profiles. 

3.9 Each grinding module shall be controlled by a hydraulic/pneumatic cylinder for 
its up/down movement. 

3.10 The machine shall be equipped with an inbuilt mechanism to stop the grinding 
and lift the grinding stones/carriages when the operating speed falls below a 
certain minimum speed to avoid metallurgical damage due to heat accumulation. 
The minimum speed, at which the grinding shall stop automatically, shall be as 
per Contractor's design but it shall be mentioned in the offer. 

3.11 Each grinding module shall comprise of a ring-shaped stone and a grinding motor 
with suitable positioning mechanism to control the stone position, to achieve the 
target profile by the various grinding module configurations. Each individual 
module should have a fully adjustable angle range of +70 degrees to gauge to -
20 degrees to field, independently controlled from the operator station in the cab 
Each grinding module spindle angle shall be accurate within ±0.25° (plus/minus 
one quarter of a degree) of the designed spindle axis positioning angle. Each 
module contains only one grinding motor with individual, independent tilt cylinder 
and must have the capability of being positioned by the control system 
independent of any other grinding motor. The tilting cylinders should not be 
shared with adjacent modules and must be independent for module. Grouping 
of two or more modules is not allowed. 

3.12 At the work location, the prevailing temperature may be higher than the specified 
maximum temperature of 55oC. The peak load on the grinding motors, under the 
most demanding conditions shall not be more than 85% of the continuous load 
rating of the motor, at the prevailing temperature conditions. The Contractor shall 
furnish the peak load for the motors at various locations and the continuous load 
ratin
catalogues. 

3.13 
output parameters laid down below and may vary with the total number of 
grinding motors provided on the machine (not less than 72). However, the total 
grinding power provided on the machine (number of motors x continuous load 
rating of each motor) shall not be less than what is required to power the required 
number of grinding motors. 

3.14 The machine shall be capable of removing, a minimum of 20 sq. mm material 
from each rail (40 sq. mm for both the rails) per pass, from the rail top of a 60 kg. 
UIC (90 UTS) rail section, with top surface work hardened to BHN 315 to 380, 
while operating at a speed of 15 kmph. While assessing the machines 
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ground. 

3.15 The capacity of grinder regarding depth of grinding per pass, from 60 kg 90 UTS 
work hardened rail top while grinding uniformly over full width and gauge faces 
at various working speeds, shall not be less than as mentioned below: 

18 Kmph  0.13 mm 
15 Kmph : 0.20 mm 
10 Kmph :  0.25 mm 

3.16 While achieving the above progress rate, the overall combination of grinding 
stones pressure, RPM and travel speed should be such that no chattering or 
uneven removal of the material occurs at high speeds nor there are any 
metallurgical changes or bluing of the rail top at the minimum operating speed. 

3.17 The rail grinder must be capable of bi-directional grinding i.e. in both the 
directions on the same track without loss of metal removal capacity or 
productivity, while grinding both rails simultaneously or either rail independently. 

3.18 Provision shall exist for operator to select the direction of rotation of the motor to 
contain the spark inwardly as default setting with built in can t in the grinding 
heads and one end of the grinding head to touch the rail.  

3.19 To ensure Gauge Face correction without flattening the root curve, all of the 
grinding modules shall have the ability of attaining spindle axis orientation with 
respect to the rail axis, up to 70° on the gauge corner and 20° on the field corner. 
At all angles, the grinding effort must potentially be 100%. 

3.20 While the machine is operating at full grinding load at the maximum working 
speed, the minimum life of each stone shall not be less than 5 hrs. grinding time. 

3.21 Each module shall be provided with a stone stop mechanism to prevent 
accidental contact between the rail and grinding motor shaft chuck when the 
stone has completely worn out, to prevent damage to rail or the shaft. 

3.22 Machine driving controls must be at both extreme ends of the machine, 
irrespective of driving direction. 

3.23 The unit must be capable of travelling and grinding under the following track 
conditions: 

a) Maximum grade 3% 
b) Maximum curve 1 in 8½ turnout 

3.24 The unit must be capable of grinding a variety of profiling and re-contouring 
patterns depending on varying rail wear conditions. Such pattern changes and 
adjustments should be made instantly from an onboard central control panel. 

3.25 The unit must have the following controls/display the following operating data at 



a) Start/stop buttons for individual motor and master stop button (to stop all grinding 
motors). 

b) Current meters for various grinding modules and motor grinding power control. 
c) Grinding Module/Grinding carriage up/down control. 
d) Operating speed monitor and control. 
e) Stone condition monitor. 
f) Deviations in motor spindle angles. 
g) Any other data monitor/control required for proper operation and control of the working, 

. 
h) Angle setting of different grinding module.

3.26 There shall be computer controlled monitoring of input and output of different 
electrical/electronic devices with the facility of display of input/output so as to 
monitor the functioning of electrical/electronic devices. 

 but as 
a representative illustration, the following functions shall be computer controlled: 

a) Auto horse power-Automatic adjustment/sharing of Power/load in between 
engines if one is down. 

b) Carriage Raising and lowering. 
c) Module raising and lowering. 
d) Pattern data input from Rail Profile measurement units. 
e) Storage of Profiles. 
f) Grinding pattern selection and down loading to grinding controls. 

The computer controlled system shall have the facility of System diagnostics in 
which should be able to do following: 

a) Detection of short circuit and open circuit conditions and measurement of 
amperage in connection to control devices. 

b) Diagnostics modules shall be provided for troubleshooting of various electronic 
printed circuit boards used up to card/board level fault finding. 

c) Communication between various sub systems used in the system shall be 
provided as a diagnostics feature. 

3.27 The on-board computer will, monitor the following items and maintain a log: 
a) Grinding Motor performance (amps) 
b) Stone usage 
c) Grinding Motor idle amp 
d) Stone spark time 
e) Motor life 
f) Performance monitoring 

 Quantitative assessment of metal removal from each km of track to achieve target 
profile. 

 Percentage deviation of ground profile from target profile. 
 Grinding speed and no of grinding passes, quantum of work done in pass km. 
 History of existing rail profile, target profile and grinding pattern followed for a given 

km of track. 

3.28 The rail grinder must be capable of automatic adjustment of grinding patterns 
from the op
number and patterns subjected to minimum of 50 patterns. The on-board 
computer must be capable of storing all these grinding patterns and changing 
from any of these patterns to any other within the length of the grinding consist. 



irregularities to be recorded before and after grinding operations. 

3.30 It shall also be possible to record the grinding length vis-à-vis time on a print out 
to obtain information on the machine output. The system shall be able to produce 
performance parameters and progress of work such as grind length, speed of 
grinding, no of passes done, pattern used, pre/post Grind Quality Index (GQI)  
etc. in 
work.  

3.31 The grinding method must ensure the complete re-profiling of the railhead by 
excessive metal removal. The grinding must be done by rotating grinding stone 
and not by any cutting tools or abrasive blocks. 

3.32 All the grinding stones shall be equipped with an automatic vertical control and 
locking device preserving the stone from dropping into pitch corrugation. 

3.33 All the grinding units shall be so designed that it can be lowered or raised from 
grind cabin. Lowering and raising of grinding units should be automatic, 
electronically operated, which can be applied either on one rail or on both rails 
simultaneously. 

3.34 The machine shall be equipped with Rail Grinding Gauge for Board Gauge (1676 
mm), with four different patterns (a) Tangent track (b) The high rail in mild curves 
(c) The high rail in sharp curves (d) Low rail in both mild and sharp curves, 
because worn rail profiles are not always centrally located with respect to the 
vertical axis of the rails. 

3.35 To ensure minimum vibration of the rotating grinding stones, a self-centering 
system for holding the stones shall be provided. 

3.36 The grinding trolley shall be designed for raising and lowering operation from 
grinding cabin. 

3.37 The minimum grinding electrical power per grinding stone shall be 25 Horse 
Power. 

3.38 The rail grinder must be equipped with an obstacle sensing/detection system 

cabin before approaching the obstacle and restarting of the grinding process 
after the clearance of the obstacles. The Contractor shall specify the distance 
left unground after the clearance of the obstacles at various operating speeds. 
This distance shall not be more than 12 m for an operating speed of 15 kmph. 

3.39 The rail grinder must be capable of setting down or picking up grinding 
stones/carriages in curves. 

3.40 Grinding carriages should be capable of being raised and lowered and locked 
into position on curved track up to curvature equal to 1 in 8½ turnout. 

3.41 The grinding motors must be centered over the grinding spot at all intended 
grinding angles. To ensure proper positioning and angle of the grinding module, 
the support structure must be equipped with pivot to permit the angular 



produce desired grinding power. 

3.42 The grinding motors shall be controlled through suitable starter control for 
starting/stopping of motor.  

3.43 Grinding patterns must be balanced and not changed with curve elevation of the 
track on which the machine is operating. The rail grinder must be equipped with 
a system to maintain a positive pressure and constant reference to the gauge 
face of the rail evenly for minimum 24 modules to be used for switches and 
curves with check rails. 

3.44 The rail grinder must be equipped with a vertical rate of correction feature to 
restrict the grinding in corrugation valleys, while smoothening the crests. For 
maximum grinding effort on rail running surface variations, the unit must be 
equipped with selective vertical stability control. The Bidder shall furnish the 
details of the mechanism to achieve this. 

3.45 The unit must be capable of grinding any worn rail profile to shapes within plus 
or minus 0.30 mm of the selected target profile. 

3.46 Metal removal rates must not vary more than 25% between grinding of rail with 
hardness ranging from 280-380 BHN. 

3.47 The surface finishes after the grinding shall be that corresponding to RMS value 
of 12 microns roughness. 

3.48 The rail grinder must be supplied with adequate lighting to perform grinding at 
night safely and efficiently. 

3.49 The machine shall be equipped with suitable spark arresters to prevent sparks 
from flying around and be a potential fire hazard. The spark arresters shall be 
suitably designed to withstand the heat generated at the work spot and the flying 
metal sparks. Detail design of the spark deflector along with maintenance 
requirement shall be submitted during design approval stage.  

3.50 The control of spark shall be such that there is no need to put any restriction of 
movement of any train including train carrying inflammable products on the 
adjacent track located at a track center of 6 (six) meters.  The design shall also 
be ETCS 1 and 2 compliant.  

3.51 The machine should have adequate water capacity to prevent and fight fires by 
wetting down the ground, and to carry on grinding irrespective of terrain or dry 
weather conditions. A minimum 20000 liters water storage capacity should be 
available on the machine. There shall be separate arrangement of 55000 liters 
storage of water container in the rail grinder consist by way of a separate wagon 
for use during prevention of fire. It should be possible to connect the water 
storage on the attached wagon with the machine storage and use it for arresting 
fire as and when required. The visibility requirement of the machine shall not be 
obstructed on this account. 

3.52 The machine shall be equipped with two water cannons (one in front and another 



separately controlled sleeper and ditch spray, for front and rear. 

3.53 There should be an installed, integrated back up of the following critical sub-
systems to ensure maximum availability and minimal chances of disruption of rail 
grinding machine operations: 

a) Water system/pumps 
b) Hydraulic pumps/motors 
c) Air Compressors 

A suitable by-pass mechanism should be installed and integrated to main system 
to operate the rail grinding machine with backup assembly.  

3.54 Optical Rail Profile Measuring System of Rail Grinding Machine: 

3.55 The grinding machine should be provided with a set of optical rail profile 
measuring system integrated with the onboard computer both in front of the 
machine as well as rear of the machine. The system should be able to capture 
rail profile both ahead of and behind the grinder for real time comparison of rail 
profile before grinding and after grinding. 

a) The profile measurement system, in a real-time basis, shows the actual rail profile 
ahead of work and after the work and difference between the measured profile 
and selected target profile. The system should save the captured rail profile data 
along with input location data such as milepost, curve-data, grinding, speed 
patterns used etc. 

b) It should be provided with the necessary software and hardware system to store 
a library of desired railhead profiles (templates) and to calculate on real time basis 
the amount of rail grinding to be done. The Contractor shall be responsible for 
software maintenance and up gradation during warranty and subsequent working 
life of the machine (minimum 15 years). 

c) It should give: 
(i) Best/optimum pattern to use for grinding. 
(ii) Number of grinding passes needed in order to achieve a predefined acceptance 

envelope. 
(iii) Speed at which to grind. 

4 Diesel Engine/Electric Generator of Rail Grinding Machine 
4.1 The machine shall be powered by diesel engine(s) preferably indigenous, with 

proven record of service in tropical countries with wide service network in India. 
Robust construction and low maintenance cost are of particular importance. 
Adequate allowance shall be made to provide adequate reserve power to take 
care of the working of machine under most adverse climatic conditions, heavy 
grinding requirements on steep gradients, and to provide backup power in case 
of failure of one of the engines. Furthermore, the grinding power should be on a 
common buss to ensure grinding with all grinding modules may continue in case 
of an engine / generator failure. The Contractor shall furnish the details of power 
requirement for working under normal conditions as specified in clause 3.9 and 
total power provided on the machine. 



4.3 Sight glass type fuel measuring gauge shall be provided on the fuel tank. 

4.4 High speed diesel oil to Indian Standard Specification shall only be used. 

4.5 Sight glass type fuel measuring gauge shall be provided on the fuel tank. 

4.6 High speed diesel oil to Indian Standard Specification shall only be used. 

4.7 Sight glass type fuel measuring gauge shall be provided on the fuel tank. 

4.8 For starting the engine, storage batteries of well-known make shall be provided. 
The engine shall be push button start type or key type. 

4.9 Since the engine is to work outdoor under extreme dusty condition, the air intake 
system shall be designed suitably so as not to allow dust through air intake 
system. 

4.10 There is likelihood of dust deposition over the engine body and surrounding area 
over the lubricants spill-over. These should be easy to access for daily cleaning 
and routine maintenance. In case, air cooled engines are proposed by the 
Contractor, maintenance equipment for cleaning and maintenance of the air 
cooling fins shall be provided by the Contractor along with the machine. 

4.11 The engine parameter monitoring gauges like temperature, rpm, and lube oil 
pressure shall be direct reading type mounted on the engine backed up by 

readings along with safe limits suitably coloured. There shall be audiovisual 
warning (safety mechanism) to the operators in case of any of these parameters 

to respond. 

4.12 The diesel engines shall be coupled to the electric generator(s) of a continuous 
rating to suit machine- operating requirements. Suitable cooling arrangement for 
the generator shall be provided. The electric generation parameter monitoring 
gauges shall be provided like wattmeter, voltmeter, ammeter, frequency meter 
etc. Generator shall have over voltage protection. 

4.13 The grinding motors shall be controlled through suitable starter control for 
starting/stopping of motor. 

4.14 Effective measures shall be made for noise control of the DG set and the RGM 
and the Bidder shall furnish the noise level in different conditions of working 
measured following an International Standard.  

5 Cooling System of Rail Grinding Machine 
5.1 The cooling system shall be efficient and designed for a maximum ambient 

temperature of 55°C. Bidder must note that the machine shall be working under 
extreme dusty conditions and the cooling mechanism should be maintainable 
under these conditions. 

5.2 There should be an installed, integrated backup of the following critical sub-



a) Water system/pumps 
b) Hydraulic pumps/motors 
c) Air compressors 

 A by-pass mechanism should be installed and integrated to main system to 
operate the machine with backup assembly. 

6 Brakes (RGM and RIV) 
6.1 The RGM and RIV shall be fitted with the airbrakes and provision shall be made 

to attach camping coach/crew rest van and separate water storage container as 
a consist/formation. The brakes shall be protected from ingress of water, grease, 
oil or other substances, which may have an adverse effect on them. The brake 
lining shall be suitable for high ambient temperature of 55°C. The force required 
for operating the brake shall not exceed 10 kg at the handle while applying by 
hand and 15kg on the pedal, when applied by foot. In addition, mechanical 
brakes shall also be provided for use in an eventuality of failure as well as for 
parking. 

6.2 The RGM and RIV shall be equipped with suitable air brake valves so that while 
working in train formation, RGM and RIV can be broken by the traction vehicle. 
In addition, the machine shall also be equipped with suitable air brake system in 
the driving cabins so that the attached wagon or camping coach compatible with 
IR system while being hauled by the machine, can be braked. 

7 Safety Mechanism: 
7.1 The RGM and RIV shall be provided with electric horns/ hooters facing outwards at each 

end of the machine at suitable locations to warn the workmen of any impending danger 
at the work spot or from oncoming train. These electric horns/hooters shall be operated 
by means of push buttons provided in the cabs. 

7.2 The RGM and RIV shall have a UV and Temperature based fire detection system that 
will alert the operator. There shall be an arrangement that when the fire extinguisher is 
activated, the engine automatically shuts down. 

7.3 There shall be arrangement to prevent dust from the grinding process from escaping 

machine. 
7.4 There should be arrangement for water spray through nozzles at suitable locations to 

prevent track fires. 

7.5 The grinding carriages should have non-flammable shields and guards so as to avoid 
damage due to sparks, grinding dust and flying debris. 

7.6 There shall be arrangement for flasher lights at both ends similar to the performance 
specification given in clause 9.4 of Section 9.1. 

7.7 Safety equipment like jacks, pullers, tirfor and other such equipment specific to the 
machine for restoring failed units of the machine during working, shall be provided on 
the machine. The Bidder should submit the list of safety equipment provided. 

7.8 Machine shall be provided with emergency backup system to wind up the machine in 
the event of failure of prime mover or power transmission system of the machine. 

8 Hooks and Buffers: 
8.1 The RGM and RIV shall be fitted with transition CBC coupling and buffers of IR design 



9 Electric Equipment and Lighting: 
9.1 The electrical equipment to be provided on RGM and RIV shall conform to relevant 

standard specifications and shall be suitable for Indian climatic conditions. The machine 
shall be equipped with Twin beam headlight assembly conforming to the performance 
parameters as detailed in sub-clause 9.1 of Section 9.1 , at each end and with two front 
and rear parking lights, which can be switched to red or white according to the direction 
of the travel. Powerful pressurize floodlights shall also be provided to illuminate the 
working area sufficiently bright for efficient working during night. The flasher lights as 
per performance parameters given in sub-clause 9.4 of Section 9.1, at both ends, shall 
be provided on the machine to give indication to the train arriving on other line. 

10 Chassis and Underframe: 
10.1 The chassis of RGM and RIV shall be of standard welded steel section and of steel 

sheets, so as to permit transportation of the machine in train formation without 
endangering safety of the train. The under frame shall be constructed with rolled steel 
section and/or plates and shall be designed to withstand a maximum static squeeze test 
load of 100t without any permanent distortion. The under frame shall be sufficiently 
robust for safe travel of the machine in train formation and not necessarily as last vehicle. 

11 CABINS of RGM AND RIV: 
11.1 The RGM and RIV shall be equipped with fully enclosed air conditioned and pressurized 

cabins with safety glass window at both the ends. It shall be possible to have a clear 
view of the track ahead while driving the machine in both the directions from the cabins 
at either end. The cabin layout shall be such that, before leaving the machine, the 
operating staff has full view on both the sides, to avoid any danger to them from trains 
on the adjacent tracks. 

11.2 The gauges, instruments and controls 
that they can be observed without undue fatigue to the operator. 

11.3 
controls. The operator shall have a full view of the working area from the operating seat 
to have a full control over the work. 

11.4 Screen wipers preferably operated by compressed air or electricity shall be provided on 
the windscreens. 

11.5 Suitable number of fire extinguisher (dry chemical type) shall be provided in all the 
vehicles. 

11.6 The RGM and RIV shall be provided with well-defined space for keeping the tools and 
spares required for one week of operation and onsite repair of the machine to attend the 
breakdowns and other working requirements. 

12 Tools, Measuring instruments and Instruction Manuals: 
12.1 Each RGM and RIV shall be supplied with a complete kit of tools required by the operator 

in emergency and for normal working of the machine. The list of tools to be provided 
shall also include all tools necessary for maintenance and repair of the entire machine 
including specialized equipment, like hydraulic jacks, welding equipment, wheel truing 
shoes, refractometer, power tools, air hoses/wands, etc. All special tools shall be listed 
and catalogued illustrating the method of application. 

12.2 Two contact based rail profile measuring equipment shall be supplied by 
manufacturer along with machine suitable for making all measurements as detailed in 



12.3 Bar gauze with appropriate template of proven make/brand. 

12.4 Digital inclinometer of proven make/brand. 

12.5 Rail hardness measurement equipment of proven make/brand. 

12.6 Rail roughness measuring equipment of proven make/brand. 

12.7 Detailed operating manual, maintenance and service manual shall be provided in 
English Language and as detailed in Clause 16 of Section 8 of this Bid document.  

12.8 The manufacturer shall also supply circuit diagrams of electrical hydraulic, pneumatic 
and electronic circuits used on the machine. Trouble shooting diagram/table shall also 
be supplied. In addition, the Contractor shall provide dimension drawings with material 
description of items like rubber seals, washers, springs, bushes, metallic pins etc., main 
features such as type, RPM & discharge etc. of items like hydraulic pump-motors, and 
the Contractor shall furnish the details of such other bought out components/assemblies. 

These shall be in English language only.  

12.9 The Bidder shall along with his offer, submit the list of tools, manuals, circuit diagrams 
and other technical literature/drawings to be supplied along with each machine as 
above, for operation, servicing, maintenance and trouble shooting. The list can be 

12.10 The firm shall provide detailed technical drawings and specifications of wheels and 
axles used on the machine.  

13 Spare Parts: 
13.1 The expected life of the components shall be advised along with their condemning limits. 

13.2 The Bidder is required to include the price of supply of 3000 grinding stone in six lots of 
500 nos. each for the grinding requirement of two years.  

14 Operators: 
14.1 The number of operators and allied staff for working of the RGM and RIV under normal 

condition shall be indicated, specifying their duties and minimum qualifications. 

15 Inspection of the RGM and RIV: 
15.1 This shall be read in continuation with the ITP detailed in Section 8 of this Bid document.  

15.2 Following arrangements shall be made by the Contractor/Manufacturer at the inspection 
premises for carrying out inspection of the machine by inspecting officials: 

a) Machine to be stabled on straight & level BG track. The length of the track should be at 
least 10 m more than buffer to buffer length of machine. 

b) In order to check Maximum Moving dimensions in cross section, a Sturdy frame of IR Max 
Moving Dimensions shall be provided by the manufacturer and passed over the machine 
holding it perpendicular to track, centre aligned with track centre. Adequate arrangements 
shall be made to the satisfaction of inspecting officials. 

15.3 The following documents shall be provided to the Inspecting Officials at least 4 weeks 
in advance of the date of inspection. 

a) One copy of complete technical literature in English language, including operation, service 
and field maintenance manuals/instructions and complete electrical, hydraulic and 
pneumatic circuit diagrams, trouble-shooting charts, component drawings/ description 



b) Cross section of the machine super imposed on IR maximum moving dimensions 
envelope shall be provided to IO in advance. 

c) 

d) -
assemblies to be provided to IO, containing serial number wherever applicable. 

e) Contractor will incorporate amendments/further clarification in the above documents to 

comments, if any. 

16 Issue of Provisional Speed certificate 
Detailed in clause 25 of Section 8 of this Bid document 

17 Acceptance test of Rail Grinding Machine: The Site Acceptance Test shall 
consist of: 

17.1 Dimensional test of the loading gauge, maximum moving dimensions, buffer heights, 
clearances etc. 

17.2 For the purpose of metal removal capability of the machine (clause 3.11), 5 sites shall 
be selected. At each site measurement of both left and right rail shall be taken. 

a. At each site, the machine shall grind a length of at least 500 meters to ensure that the stones 
are not heated up. 

b. The profile of the rail shall be close to the desired profile.  
c. The rail hardness shall be measured and recorded. 
d. To assess the material removal capability of the machine (clause3.10), at each site, on the 

test rail, 5 X-sections shall be selected on both rails. These X-sections shall be at least 2 
meters away from any weld/fish plated joint and not in heavily corrugated rail. 

e. The X-sectional area shall be recorded, at each X-section, before the grinding, and after 1 
grinding passes. The working speed, while grinding shall be maintained as specified. 

f. The average material removal per pass for the site shall be the average of material removal 
per pass at 5 X-sections. 

g. The average material removal per pass at the specified speed at each of the 5 sites for both 
left and right rail separately shall be more than that specified in clause 3.10. 

17.3 For the purpose of depth of metal removal capability of the machine, 5 sites shall be 
selected for carrying out tests at the speeds mentioned. At each site measurement of 
both left and right rail shall be taken: 

a. At each site, the machine shall grind a length of at least 500 meters to ensure that the stones 
are not heated up. 

b. The profile of the rail shall be close to the desired profile. 
c. The rail hardness shall be measured and recorded. 
d. Points shall be chosen at 5 locations across the X-section, one towards gauge face side, 

three in the middle of rail top and one towards non-gauge face side such as to cover full 
width of rail head, at 5 rail-sections on both rails at each of the 5 sites. 

e. The working speed, while grinding shall be maintained as specified. The depth of metal 
removed shall be measured by measuring the depth of cut before and after each grinding 
pass. Measurement to be done with Contact based Rail profile measurement Device with 
or better precision/accuracy. 

f. The average of the 25 observations at each site for each rail shall be worked out.   The 
average depth of metal removal per pass for the site shall be the average depth of material 
removed for all 25 test points. 

g. None of the average depth of metal removal per pass for a site, out of 5 selected sites for 
both rails should be less than as specified for the respective grinding speed. 

17.4 The machine will also be operated at suitable locations in working mode for continuous 



17.5 Should any modifications be found necessary as a result of the tests, these shall be 
carried out by the Contractor at his own expense. 

18 Rail Head Profile Inspection and Analysis System 
FUNCTIONAL REQUIREMENTS 

 The working mechanism of the system shall be equipped with: 
a) Optical Rail Inspection & Analysis System based on Laser System. 
b) Image Acquisition System to collect and display top of rail (rail head) Images. 

These systems should have due integration between them so that the complete system as a 
whole works as an ideal system on pre/post grind Rail Inspection Vehicle. 

RIV and its components should be reliable, rugged and capable of working satisfactorily in the 
harsh environment of heat, dust, vibration, shock, water, wind, humidity, fog, high voltage traction, 
electromagnetic effect etc.  

19 Optical Rail Inspection & Analysis System based on Laser System 
19.1 Rail head profile measuring system should be capable of measuring the head profile 

of rail with an accuracy of 0.15 mm or better and output format acceptable on Rail 
grinders (preferably in CSV files with all independent X, Y coordinates). In the software 
of Rail profile measuring system there should be the capability to analyze the 
measured rail profiles with respect to number of predefined profiles and find out the 
linear differences between two superimposed profiles and area difference between 
those two profiles. There should be capability to store measured rail profiles of 
10,000Kms and transfer the data on Compact Disc or external portable hard disks via 
USB ports, and it should also be possible to take an average of measured profiles of 
1000 mt. or so. 

19.2 Numbers & orientations of the cameras on the system should be such as to record the 
head profile of the rail in the region of rail top from 70 deg. on the gauge corner to 15 
deg. on the field corner. 

19.3 Such rail head profile recording should be possible in all weather conditions. System 
shall be capable of recording accurately under all conditions of light. The recording 
should be possible even during the night time. 

19.4 There should not be any need of manual calibration in case of change in the intensity 
of sunlight. 

19.5 System should have in-built protection system to absorb voltage fluctuation and should 
work on 220V + 10%, 50 Hz AC supply. System should be contact less and it should 
be based on laser technology. System should be protected from all health hazards & 
comply with the relevant regulations in this regard. 

19.6 CCD cameras, laser source, transducers and all other parts of the system must be at 
least 102 mm above the running rails. 

19.7 Arrangement for fixing the system should be such as to permit recording on level 
crossings, curves with check rails. A drawing showing mounting arrangement of the 
system should be submitted along with the offer. 

19.8 The profile measurement system in a real-time basis should show the actual rail profile 
and difference between the measured profile and the selected predefined profile. 



19.10 The captured images should be transferred to the system software through a specially 
designed interface that should allow real time management and analysis of the profile 
data. System should then overlay the actual (measured) rail profile of each (left and 
right) rail with the desired profile (template) to produce a dynamic difference profile 
and the amount of metal to be removed by grinding. 

19.11 System should have the ability to perform both pre- and post- grind analyses. The 
system should examine the measured pre- or post-grind profiles and determine if the 
rail is within tolerance or if additional passes are required to achieve the desired profile. 

19.12 Systems main window should have multiple view ports to display the pre and post-
grind profiles (right and left rail) and the calculated difference between profiles. In 
addition, a pre- and post- grind list box should display data, such as the total number 
of passes needed to achieve a profile, the predefined pattern numbers associated with 
the passes, and the speed at which to grind. 

19.13 System should have post-processing routines that allow the user to review captured 
data and adjust parameters in order to evaluate changes in grinding philosophy. In 
order to achieve this, the system should save the captured rail profile data along with 
track location data, curve data. 

19.14 Overall the system should provide the railway the ability to effectively establish a rail 
grinding program, monitor the status of the grinding program and adjust that program 
accordingly, based on actual data collected. 

20 Image Acquisition System to collect and display top of rail (rail head) 
Images: 

20.1 This system captures blur free images of the rail surface in real time, concurrent with 
rail profile with sufficient resolution to detail pitting and surface cracking on the top of 
rail surface. 

20.2 System operation should be flexible to permit operators to control the update rate to 
monitor and to freeze and store images of the top of rail surface at any time, day or 
night. 

20.3 The system should utilize its own light source unit to illuminate the rail head and a 
high-resolution CCD digital camera to capture the rail head images. 

20.4 The system should be able to capture at least one snap of rail @ every 1 to 3 meters 
of track while moving at around 40KMPH speed. 

20.5 Internal temperature and moisture controls should allow the system to be used in a 
wide range of climates. Onboard health monitoring should ensure that the operator 
always knows that the System is operating at its peak efficiency.  

              Broad parameters of the system are as under: 
Camera Resolution: Min 13MP 
Sampling Rate: Up to 30 Hz 
Operating Speed: Up to (50 km/h) 
Environmental Range:  -5°C to 55°C) 

20.6 The system should have facility to synchronize the chainage in the field with respect 
to route data tape containing the information regarding TP along with their chainage. 
This will facilitate recording during night. 

20.7 System should be self-diagnostic. It should display error codes pinpointing the exact 
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20.8 During field trial, a curve of approximately 1 Km length will be selected & real wear will 
be measured with this system at varying speeds and also by a hand-held device. The 
accuracy of measurement of the system at each corresponding location should be 
verified by mini proof reading. 

21 Acceptance Tests: 
21.1 The system after installation will be run in a block section. The data collected and 

analysis made will be verified by the inspecting officials and shall comply with the ITP 
values finalized in advance.  

21.2 During field trial, a curve of approximately 1 Km length will be selected & real wear will 
be measured with this system at varying speeds and also by a hand-held device. The 
accuracy of measurement of the system at each corresponding location should be 
verified by Contact based Rail profile measuring equipment/mini prof reading. 

21.3 Since the DFCCIL track is new, it may not be possible to test the full capability of the 
machines over DFCCIL network, therefore, the RGM will be deployed over IR network 
and the time taken for acceptance test may be more.  
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1. 
2. 
3. 

1 General 
1.1 The Vehicle shall be called as Track Recording Car (TRC) when used for 

measurement of Track and OHE parameters partly, OHE Monitoring Car (ORC) 
when used for measurement of mainly OHE Parameters and track parameters 
partly, Inspection Vehicle equipped with facilities for visual inspection of rail 
network of DFCCIL by officials.  

1.2 All the vehicles shall preferably be identical except for measuring equipment and 
layout which are specified other clauses and in the particular specification.  

1.3 The specification covers the requirement for design and manufacture of the 
vehicle as per this technical specification and applies to all the vehicles. RDSO 
specification for self-propelled OHE recording cum test car (NETRA) No. 
TI/SPEC/OHE/NETRA/0140 is attached at Specification No.9 Vol III which is for 
guidance only and the Contractor shall develop its own design adopting the latest 
International standards including the designs followed in its last supply for which 
the client certificate is submitted (refer sub-factor 3.2(e) (iii) 8 and 9 and shall be 
finalized during design approval stage. In this regard, the Contractor shall be 
submitting the approved drawings of the said manufacturing, if required, and 
developing the Specification to be approved during design approval stage.  

1.4 The vehicle shall be suitable to comply with the SOD, MMD, track structure, OHE 
parameters and climatic conditions as given in Clause 2.5 Section 8 of Vol II and 
fit to work on DFCCIL and IR network.  

1.5 The vehicle is 4 axle/8wheeler, self-driven, air conditioned, both end left hand 
driving with the following features 
a) Two numbers under-slung mounted, Diesel Engine, one per bogie 

b) Either of Hydrostatic/Hydrodynamic/Diesel-Electric transmission. In case of DETC, 
Driving both axles of each bogie and one axle of each bogie with 
hydrostatic/hydrodynamic/combination of both  

1.6 The vehicle shall be designed to work at a maximum speed of 100 Kmph, 
however the performance/oscillation test shall be conducted for working over 
DFCCIL at 110 kmph.  
a) The Bidder shall submit the simulation test for riding and oscillation of the vehicle 

at 110 Kmph as per the track structure of DFCCIL for oscillation analysis. The 
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b) The Bidder shall submit the capacity calculation of each of the Diesel Engine and 
Traction System which shall have the capacity such that when working together, it 
shall be able to deliver the following output 

On level  

c) The period for continuous running shall be taken as 20 Hrs. at 100 kmph to design 
the thermal rating of the traction equipment.    

d) The payload shall be 5 Tonne.  

1.7 The radiator shall either be mounted under frame or if it is not possible to 
accommodate, the same shall be mounted on the roof with strengthened 
structure and load not coming directly on the roof and following the MMD.  

1.8 The layout of facility inside the vehicle shall be as per the particular specification. 
The attached sketch with each of the section is only for guidance and the Bidder 
is at liberty to develop its own design and submit preliminary design during the 
Bid stage but without any compromise on the facilities as specified. However, 
the Employer may ask for modification changes during design approval.   

2 Design features of the Vehicle  
a. Good aesthetics 
b. High comfort levels 
c. High standard of quality for staff amenities such as lounge, office, sleeping and 

resting berths, washroom, kitchen, air conditioning, low noise, good 
illumination, etc.  

d. Maintenance free or minimum maintenance 
e. Low life cycle cost 
f. Low weight 
g. Flush level/ smooth exteriors and interiors. 
h. Use of interchangeable, modular components 
i. Labeling of 
j. High reliability 
k. Fire and smoke detection 
l. Use of fire retardant and environment friendly materials and in case the design 

warrants for use of other category of material, the same shall be indicated in 
the Bid document.  

m. Maximum possible commonality of structure, components, equipment and 
sub-systems in the different types of cars 

The Bidder shall submit compliance on each of the above parameters giving how 
its design achieves the above features.  



Section 9.3 Self-driven Recording and Measurement Cars                                Page 109 of 223

3 Recording car body 
3.1 The Bidder shall submit the International Standard or Specification to which the 

car body is proposed to be manufactured. The Recording Car structure shall be 
designed so as to withstand the load specified for the material used in 
accordance with the stated specification. 

3.2 The structure of the Recording Car body, including shell shall be suitable for 
severe testing and recording of parameters with services under 150% overload 
conditions with no fatigue or permanent deformation or failure. 

3.3 Cabs at both the ends of the Recording Car shall have streamlined design to 
give an aesthetically appearance and minimize air drag.  

3.4 The body shell shall be of integral lightweight construction consisting of separate 
assembly groups for under frame, sidewalls, roof and end walls; joined together 
to form a tubular structure. 

3.5 These assembly groups shall be made from the rolled sections or pressed 
plates and plain sheets, which are suitable for welding. The car body shall be 
made by spot / resistance welding or as suitable and internationally acceptable 
welding procedure for quality and standard of steel to be used in the 
manufacture of the car.  

3.6 The car body structure shall be designed to make effective use of metal in 
providing the required strength and stiffness. Portions of the roof, side frame, 
and under-frame shall be designed to form a girder to carry the longitudinal and 
vertical shear, and bending loads resulting from the specified vertical loads. In 
selecting the type and thickness of material to be used, the Contractor's design 
shall optimize strength, durability, and weight. 

3.7 The Body Bolster shall be fabricated from pressed sections and shall have 
suitable pads on which lifting slings may be placed. The material of body bolster 
should be decided by the manufacturer based upon design and strength 
considerations. 

3.8 Materials 
a) All materials used in the construction of the coach shall be of the specified quality 

and shall comply with the most recent issue of the relevant International Standards 
specification. The list of standards followed shall be submitted during design 
approval stage.  

b) All the materials to be used for interiors, paneling, furnishing, lighting, ventilation, 
etc. must comply with requirement for fire prevention, protection of passengers in 
case of fire and from fire -side effect and shall comply with the international 
standards. The design philosophy in this regard shall be submitted at the design 
approval stage.  

c) At the same time, no materials are permitted within passenger compartments, which 
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3.9 High Tensile and Corrosion Resistant Car Body 
a) The Car body structure, including sheathing shall be constructed of lightweight, high 

tensile corrosion resistance steel similar to IRS M-41 with thickness chosen to avoid 
any wavy/undulating/bulges in the external paneling and giving a smooth finish.  

b) Side wall and pillars: The material of body pillar shall IRS M-41 or as per any other 
International Standards to the Car body is generally manufactured. Pillars shall be 
continuous from sole bar to cant-rail, except below window openings, and shall be 
braced by longitudinal members between adjacent pillars. Bracing being designed 
to act as integral part of the exterior sheeting.  

c) The weight of the Recording Car shall be kept as low as possible consistent with 
adequate strength to meet the loading without exceeding stresses and deflections 
specified values for the structure.  

3.10 Water drainage  
Adequate drainage shall be provided in all body-structure members, and elsewhere as 
necessary to preclude water entrapment. Enclosed structural cavities shall be vented 
to prevent accumulation of condensate. In areas where water might be ingested, 
corrosion-resistant drain pans and drain lines shall be provided and shall be arranged 
to divert the discharge clear of all equipment and structure. Means shall be provided to 
prevent clogging of drain lines and drain holes. Any enclosed structural cavities of the 
steel members shall be treated with a rust-inhibiting coating. Interior floor should be 
capable of being washed with a hosepipe. There should be no location where water 
may stagnate. 

3.11 Surface finish and flatness 
All exterior non-corrugated surfaces shall be free of ripples and buckling. The 
surfaces of flanges and webs of all structural members shall be straight and flat, 
and free of ripples, buckling, dents, gashes and other surface imperfections. 

3.12 Requirements for strength of recording car body 
a) The mechanical strength of the Recording Car body structure shall comply with 

the requirements of UIC 566. 

b) The Car body, and any equipment mounted on, beneath, or within shall be 
designed to withstand the fatigue loads that the car body structure will encounter 
in service during its design life. The fatigue life assessment of body structure shall 
be carried out using proven standard techniques and shall be submitted during a 
design approval stage.  

3.13 Jacking pads 
a) There shall be a minimum of two jack pads on each side sill to facilitate the safe 

lifting of the Car. It should be possible to roll the bogies under the car without 
removing any equipment or structure.  The bottom of all jack pads shall have a 
non-skid surface to provide frictional resistance against incidental horizontal 
loading between the jack pad and jack head. 

b) Suitable carjacking pads should also be provided at the front end for lifting the car 
with the bogie during re-railment. 

3.14 Corrosion Protection  
a) 
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3.15 Roof and floor Construction. 
a) Roof Structure: Equipment mounted under the roof suspended from the roof 

structure shall be bolted to the framing members. The framing members shall 
reinforce in sub-assembly to accept the equipment load. 

b) The Contractor shall ensure adequate water drainage from the roof such that no 
water is discharged into the vicinity of passenger doorways. Rain gutters shall be 
provided over windows and doors. The Roof equipment arrangement design shall 
not permit accumulation of water at all in standing or running condition. 

c) Floor construction: The floating floor shall be constructed so that all applicable 
noise, vibration, strength and fire endurance-rating requirement are met. A 
multiplayer hard wearing, non-slip, fire retardant floor covering having high 
abrasion resistance, waterproof and sealed, resistant to staining and easily 
cleanable using conventional floor cleaning methods and suitable cleaning agent 
should be provided.  

d) The floor construction shall be such that it does not permit water to seep through 
the floor and cause corrosion to floor / underframe component. The non-skid floor 
structure shall be designed so as to minimize the life cycle cost of the floor over 
its designed value. 

e) The openings in the flooring for the passage to pipes and cables shall be 
constructed as to prevent any seepage of the oil/water/dust and in addition give 
effective protection against the spread of any fire originating beneath the body. 

f) Adequate drain holes for floor water drainage at each doorway, drain pipe at one 
meter apart in the whole area of the engine room and floor under the seats and 
at points where water is likely to accumulate should be provided. Stainless steel 
drain pipes having a top end of bell mouth type fitted with stainless steel mesh 
should be provided to prevent water from spreading on the underside of the coach 
structure or dripping on to the running gear. 

3.16 Ventilation  
a) Brushless DC Fans with stainless body and low noise shall be provided to ensure 

ventilation and for comfort during a partial failure of air conditioning. 

3.17 Doors  
a) Doors, steps, handrails, etc. shall comply with UIC 646 

b) Recording Car shall have four body side doors, two in each of cabs. An Additional 
door on each of the side walls will shall be provided. It should be possible to 
remove or carry the material through these doors.   

c) All door openings shall be true to specified dimensions and perfectly square with 
rounding of corners. The openings shall be tested for size and squareness with 
templates so that doors open and close freely and when closed shall be 
reasonably weather and dust proof. Single leaf inward opening hinged or sliding 

shall have a clear opening of 920 mm. The door leaves shall slide on roller bearing 
carriers suspended from the top rail and shall work in retaining guides on the door 
sills. Each leaf shall have a window opening with twin glass shutters.   

d) 
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e) Wherever hinged doors are provided on the side walls, they shall be of inward 
opening type and will give an opening of 750 mm approx. Rainwater gutters of 
suitable design over the doorway shall be provided. 

f) Anti-slip of stainless body footsteps shall be provided at all body side doors. The 
edges shall be protected with metal threads. A wearing plate shall be provided on 
all top footsteps. Any other suitable arrangement can also be considered. The 
distance between the adjacent footsteps should approximate be 200 mm. 

g) The Light shall be provided at each of the footstep for easy landing during night. 
The step lights shall be so provided that it illuminates nearby area as well  

h) Door hand holds: 
Door hand holds of stainless steel tubes or chromium plated steel tube, with 
malleable cast iron brackets shall be provided on either side of all body sides and 
doors shall be fitted so as to clear the side walls sufficient to prevent injury to the 
knuckles. Hand holds shall also be within the car profile so that mechanized car 
washing is not hindered. 

i) The door sill shall be constructed from or equipped with a slip proof profile with 
excellent wear resistance and drainage effect for rainwater. 

j) Door locks: All doors shall be fitted with reliable locks to be operated from outside 
and inside. Hasps for external padlocking shall also be provided on all doors 
opening out of the car. 

k) Double sealed glass windows of modular design shall be used in the air-
conditioned coach. The outer glass shall be laminated and toughened safety 
glass, which does not fall on breakage. This should be indicated in the layout of 
the car for approval. 

l) Windows shall preferable be of wide view and true to dimensional square and of 
uniform width. The window opening shall be flush mounted and in no way, shall 
exceed 2 mm over or under the specified dimensions and shall not be out of 
square by more than 2 mm. 

m) Two suitable emergency openable windows, shall be provided on each side of 
the coach. 

n) Equipment mounted under slung are having adequate clearance from the rail or 
provided with protection cover to prevent damage by flying ballast or other 
obstructions. 

3.18 Roof 
a) The roof shall be designed to form a satisfactory chord to the superstructure 

considered as a girder, and to take a concentrated load of 4 men standing, close 
together at any point. The structure shall consist generally of two main longitudinal 
members running from end to end of the car, braced at frequent intervals along 
their lower flanges, and rigidly connected to the arch bars, and to the grab pillars 
by rigid transverse members. At partition and semi bulkheads, the sills shall be 
attached to vertical pillars within or forming part of the partitions or semi-bulk-
heads. The construction throughout shall be absolutely watertight and shall permit 
easy renewal of corroded sheets. 

b)
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3.19 Driving Cabs 
a) Two driving cabs shall be provided, one at each end, with complete operating & 

driving control 
seat shall be on the left side. Adequate leg space shall be provided for the driver 

cab shall follow UIC CODEX 651 with respect to dimensions, safety features, 

Spotlights shall be provided at suitable locations. The cab shall be ergonomically 
designed for better view and comfort and also the various panels/equipment 
meant for Driver shall be so laid that they are easily readable and Driver is not 
required to move physically for any operation during run. 

b) Foldable cushion sheet shall be provided in each of the driving cabs for 2 persons 
in addition to the Driver. It is optional and to be decided at design stage.  

c) The driving cab for Inspection Carriage of each end shall be designed 
incorporating the seating arrangement for DFCCIL officials as shown in the sketch 
attached to 9.3.3.   

d) 
lamps/meters shall be within easy access and view of the Driver. 

e) Two numbers, 110 V sockets for hand signals in each cab, four numbers of amber 
color flashing light, one at each door top, shall be provided to flash when a push 

exchange signal with the station staff.  

f) Head Light (performance parameters as given in sub-clause 9.1 of Section 9.1), 
Flasher Light (performance parameters as given in sub-clause 9.4 of Section 9.1), 
search lights and marker lights at both ends of the cab shall be provided and shall 
be provided.    

g) OHE voltage sensing device in both the cabs shall be provided of non-contact 

h) Full width single piece Stone proof lookout glass with Sun Screen shall be 

clear, colorless polycarbonate with operating parameters equivalent to ICF 
Specification No. ICF/MD/SPEC-159 (latest revision). 

i) Provision of wind screen Wiper arm and blade Assembly with electrically or 
pneumatically operated of proven make.  

3.20 The facilities to be provided in the Recording Car (excluding Inspection 
Vehicle) shall be as described briefly in the following Clauses. 
a) Material Cabin: Two numbers of material, cabin shall be provided suitably located 

having adequate space and proper locking arrangement for the storage of costly 
equipment and fittings in one and housekeeping items in the other. The Bidder 
shall identify the necessary tools and equipment necessary for the daily upkeep 
of the Vehicle of which few are listed below:  
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b) Air Conditioning Equipment: The recording car including driving cabs shall be fully 
air-conditioned with adequate capacity with high energy efficiency standards. The 
design calculation shall be submitted along with the Bid. The air conditioning unit 
shall be roof mounted with 75% redundancy, meaning thereby that 3/4th of the 
compressor capacity shall be sufficient to maintain the temperature under the 
specified conditions. The Contractor shall also submit the layout, control, 
capacity, and protection system, etc. of the roof mounted air conditioning unit 
along with the Bid. The performance parameters shall be such that it should be 
able to maintain a temperature of 23-250C with maximum relative humidity of 40-
60%.  

c) Instrument Room: Instrument Room shall be air conditioned and well-furnished to 
keep on board computers, monitors, DVD, Printer & Plotter, UPS and other 
interface equipment, storage of Hard Copies, Reports and other such 
requirement. The Technical specifications of all the equipment to be provided in 
the instrument room shall be furnished along with the Bid. Suitable ergonomically 
designed good and of durable quality furniture shall be provided to meet the 
requirement. 

d) Conference Room: Conference Room shall be air conditioned having adequate 
space to accommodate a cushioned sofa (minimum 5 seats) with center table 
and latest HD-LED 19-inch TV monitor with 02 USB ports. It shall have well 
illumination, including night lamps, 02 mobile/Laptop charging points and one 
power point.  

e) Staff Cabins: One air-conditioned cabin with four cushioned berths equivalent to 
IA configuration shall be provided. The Cabins shall have separate entry and have 
windows on one side. In addition, three folding berths shall be provided at a 
suitable location without a separate cabin. 

f) Lavatory: Two number of Western Style WC, bio toilet, with separate overhead 
Tank, with standard and aesthetic wash room fittings shall be provided. The WC 
shall be provided with an exhaust Fan and hot water geyser. The flooring in 
lavatories shall be provided with stainless steel or ceramic tiles.   

g) Multi pin Mobile Charging points shall be provided as follows: 

h) Kitchenette: A kitchenette shall be provided with exhaust fan on one of the 
windows. Windows for cross ventilation shall also be provided. Kitchenette shall 
be provided with cooking range, LPG cylinder, a refrigerator, microwave oven, 
cooking utensils and complete dinner set. Details shall be finalized during design 
stage.  Cooking range with LPG cylinder need not be provided in vehicle other 
that Inspection carriage. 

i) Communicating doors: Each driving cab shall have three independent entry, two 
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j) The equipment fixed to the under frame shall be secured properly by providing 
extra metallic chains of adequate strength to safeguard the equipment from falling 
in any unforeseen situation and to perform efficiently. 

4 Noise Parameters 
4.1 The Recording Car and measuring equipment shall be so designed and built that 

specified noise level is not exceeded. The equipment design and their mounting 
arrangement shall ensure the generation of noise and vibration to bare minimum. 
The design of the vehicle shall have an adequate attenuation of air-borne and 
structural-borne vibrations along potential paths from the sources to the 
passenger area and to wayside receptors. 

4.2 The Contractor may propose car exterior and interior noise level standards 
better than those specified herein provided that this does not cause significant 
weight penalties. 

4.3 Interior Noise Level 
a) Interior noise criteria apply to measurement within an empty and stationary car 

with doors and windows closed. 

b) Auxiliary Equipment Noise with Car Stationary 
With all auxiliary equipment operating simultaneously at maximum capacity, the 
noise level in the car shall not exceed 70 dB (A) at any point along the car centre-
line 1600 mm above the floor and not less than 600 mm from the end of the 
vehicle. 

c) 
The general l
CODE 651 OR (latest edition) with respect to dimensions, safety features, 
furnishing, lighting, ventilation, noise level, field of view, drivers desk and seats. 
Spotlight shall be provided at suitable locations. 

4.4 Exterior Noise Levels 
The exterior noise levels, as measured on a dry track shall conform to the values 
as under. During the tests, all windows and doors shall be closed and all 
propulsion and auxiliary equipment shall be running at maximum levels. 

a) Train Stationary 
With Recording Car stationary and all systems operating simultaneously under 
normal conditions, the noise level measured at a location 15m horizontally from 
the track centerline on a horizontal plane passing through the axle centerlines 
shall not exceed 65 dB (A) at any point along the length of the vehicle on either 
side. 

b) Train Moving with Recording Car moving on grade with clean smooth rails at all 
speeds from 0 to 100 km/hr. and whilst accelerating or braking with all vehicle 
systems operating simultaneously under normal conditions, the noise level 
measured on either side, at 25 m from the track centerline on a horizontal plane 
passing through the axle centerlines, shall not exceed 80 dB (A). 

5 Fire Performance 
5.1 The Recording Car stock shall be designed to minimize the risk of a fire starting 

and to prevent the fire propagation through the use of fire barriers in the floor 
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Flammable materials shall be well contained and protected. Design features for 
fire mitigation shall be submitted.  

5.2 All non-metallic and furnishing materials such as artificial leather seat covering, 
flooring material, GFRP paneling, cushioning material, etc. shall satisfy the 
requirements of resistance to the spread of flame and deterioration in visibility 
due to smoke etc. as per UIC 564-2 OR Class A or superior International 
Standards. 

5.3 A reliable automatic fire/smoke detection system shall also be provided on the 
car. The system should not cause any discomfort or undue alarm to the 
travelling staff. The design of the system shall be got approved during the design 
stage.  

a) Fire prevention in Recording Car shall be suitably provided as per latest UIC 
standard or EN 45545 or 

The standard to be followed shall be finalized during design stage and shall be 
applicable for all P&E covered under this clause.  

5.4 Interior Finish & Furnishing 

a) The Contractor shall propose world-class vehicle interiors, which incorporate a 
modern aesthetic approach with considerations to optimize staff comfort, safety 
and security as well as to minimize noise in the Car.  

b) All interior surfaces must be finished with good blending and good slow ageing 
properties to provide a pleasant, high quality interior and for ease of cleaning and 
maintenance. Provisions shall be made to prevent any squeaking, rattling or 
drumming. Items such as rubber strips and other items shall be integrated with 
panels as far as possible. 

c) All interior panels shall be of glass fiber reinforced panels GFRP. All internal 
GFRP surfaces shall have solid surface top (paint less) and be smooth finished. 
The panels shall be resistant to water and aggressive cleaning chemicals for 
graffiti removal, high temperatures, UV-light and radiant heat. The panels shall be 
resistant against kicks, punches and scratching. No cracks shall occur.  

d) Areas around fasteners shall specially be considered. Exposed materials and 
surfaces shall withstand the daily use of various cleaning agents (alkaline or acid 
detergents, petroleum solvents and mechanical action of the brushes) without 
losing colour or noticeable deterioration of the surface. The panel should have a 
durability without blistering, scratch, dent, cracks, dis-colour, lose their gloss level 
or any form of colour deterioration. 

e) The interiors should not have visible screws/allen screws. The fastening devices, 
fixings and securing screws shall not be visible from within the cars. All the interior 
fittings shall have anti injury features and should not have sharp and pointed 
edges. Rounded corners or coves shall be provided wherever mutually 
perpendicular flat plane surfaces abut. Metallic kicking strips with radiused 
transitions must be provided in the interiors of the car body, such that no moisture 
can penetrate. 

f) Gaps between all interiors-lining panels, seat, shell, etc. shall be minimized. The 
effects of the thermal expansion shall be taken into account and all unsealed gaps 
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shall be provided to suppress noise. All the joints of interior panels and flooring 
shall be so sealed that there are no cavities or spaces where insects such as 
cockroaches etc. can hide and breed. 

g) Materials used shall comply with the relevant UIC specifications. Where UIC 
specifications do not exist, the Contractor shall submit relevant specification of 
proposed material for approval. Materials and substances classified as prohibited 
and restricted shall not be used. 

h) The berth covering should be stain resistant, easily cleanable, fire retardant 
material in pleasing colour and pattern. The cushioning material should also be 
fire retardant. Material should be as per the latest UIC standard.  The berth 
covering should give a service life of at least 10 years. 

i) Equipment cupboard for housing equipment, for which access from the Car is 
necessary, may be provided at the car body ends. 

j) The car manufacturer before undertaking manufacture should make 3-D model 
drawings on Uni-graphics, CAD software version NX 4 and submit them for 
approval of the interior-furnishing scheme at design approval stage.  

5.5 Exterior and Interior Colour Scheme 

5.6 Cattle Guard 

5.7 Pipe
a) Seamless stainless-steel pipe bright annealed to ASTM A 269, Gr.304, which can 

be bent cold, shall be used. The layout of piping shall be designed to keep all 
pipes, especially the brake cylinder pipes, as short and straight as possible. 
Bends should be used throughout, but where elbows have to be used, they shall 
be of round type. Where the pipes themselves are bent, their internal area shall 
be maintained uniformly. 

b) Double ferrule pipe fitting consisting of the body, front ferrule, back ferrule and nut 
shall be provided. The body and nut will be of carbon steel to ASTM A- 108 Grade 
II with electro cobalt zinc plating with chrome passivation. The front ferrule and 
back ferrule will be made from Stainless Steel to ASTM A 276 TP 316 SS and 
performance property conforming to ICF specification no. ICF/MD/SPEC-166 with 
latest amendments. 

c) All pipes shall be adequately clamped to the frame assembly with proper clamps. 
Flexible hose connections conforming to spec. SAE 100R1 only shall be used. 

5.8 
a) All elastomeric parts shall be of neoprene, unless otherwise required. The 

elastomer shall be compounded and cured to perform satisfactorily in the 
temperature range specified in this specification. The elastomers shall have high 
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the longest possible life consistent with the other characteristics specified. All the 
elastomeric parts shall be resistant to Ozone, oxidation, heat, oil, grease, salts 
and acids. The resilient mounts shall be of natural rubber. Synthetic rubber 
compounds may be substituted for natural rubber only when approved for a 
specific application. 

5.9 

5.10 

5.11 

5.12 

5.13 

6 Diesel Engine, Transmission & Gear Box, Brake System, Air Compressor, Buffers 
and Couplings, Wheel Sets, Bogie, Suspension, etc. 

6.1 

6.2 

6.3 

6.4 
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6.5 

6.6 

6.7 

7 Electrical 
7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

8 The Bidder shall submit the layout of the preliminary design, 3D modelling and 
vehicle interior with provisions of facilities and the governing specification of the 
major items along with the Bid in compliance to the above specification. The 
design shall be finalized at the design approval stage to comply with the 
specification.  
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9 EMI/EMC REQUIREMENTS 
9.1 

9.2 

a. 
b. 
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The recording car mounting with the equipment necessary for measurement of track 
and OHE parameters shall be called a Track Recording Car and shall be termed as TRC 
in this document. TRC shall be equipped with measuring all specified track and OHE 
parameters over DFCCIL/IR network. 

Principles/methods used for the measurements as indicated in each of the following 
clauses are only suggestive and the Contractor should employ state-of-art technology 
capable of high accuracy and precision in measurement and recording. All 
corrections/compensations due to bogie, body and pantograph oscillations should be 
built into the measurement methods for giving better accuracy/precision in 
measurement and recording. 

1 General (to be provided both in TRC and ORC) 
1.1 The TRC and ORC should be able to measure and record the required parameters 

in the speed range 20 110 kmph, when running in self-propelled mode or coupled 
to a train. 

1.2 The TRC and ORC shall be self-contained and completely equipped with all 
measuring/recording facility and there shall be no dependence on external 
sources. 

1.3 The measurements shall be made under live or non-live condition of the OHE, 
during the day and night without any degradation in the measured performance.   

1.4 The on-board diagnostic system shall comply to EN 13848-1 and 2 for Track 
Geometry and provisions as applicable for other parameters. 

1.5 Contact-less measurement system employing state of the art technology with 
laser illumination or equivalent system shall be acceptable conforming to 
environmental standards. The system shall be designed according to 
electromagnetic compatibility, shocks and vibrations and shall have no moving 
parts, completely sealed and rugged construction. 

1.6 There shall be a provision for automatic sending of recorded data from the on- 
board computer to the OCC/IMD through internet and GSM-R. Necessary 
software at OCC for the purpose shall be provided. The system shall generate 
two types of the reports, i.e. for Priority-1 and Priority-2 faults. The Priority-1 report 
shall have all major abnormalities needing immediate attention and priority-2 shall 
have the rest of the abnormalities. An alert message (SMS) for priority-1 faults 
shall be generated by the on-board computer and shall be sent to the nominated 
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1.7 The TRC/ORC shall be fitted with instrumentation such as transducers, sensors, 
load cells and strain gauges, etc. as required, but such fitment shall not materially 
affect the static/dynamic performance of the TRC/ORC. The transducers shall be 
properly protected against mechanical, environmental and electrical 
interferences.  

1.8 The videography cameras shall have a high resolution high frequency suitable for 
capturing of images at the specified speeds. The cameras and other equipment 
shall be protected from ingress of dust and water with best industry practice 
ingress and shall not be lower than IP 65 protection. Details of IP65 compliance 
certificate shall be submitted along with the explanation of design features during 
design approval stage. The measuring equipment mounted underneath shall also 
be protected from flying ballast.  

1.9 With the ambient temperature of 500C and instrument box protected with IP67, 
the design for heat evacuation from the box is important for the reliable 
functioning, and therefore, the Contractor shall submit the steady state 
temperature attained inside and the margin available.  The box shall be designed 
with effective thermal conditioning system.  

1.10 
wire height of 7.54 meters. A pantograph for functioning in High rise OHE with a 
panto-pan width of 2032 mm has been developed as per RDSO specification and 
shall be mounted on the roof of ORC only for the purpose. 

1.11 The laser technology shall be acceptable conforming to environmental standards 
according to EN 60825-1/ANSI Z 136.1 i.e. the application shall provoke no 
damage to human beings. The system shall be designed according to 
electromagnetic compatibility, shocks and vibrations and shall have no moving 
parts, completely sealed and rugged construction.  

1.12 The system shall provide an effective cleaning system of the optical windows.  

1.13 Camera devices shall be equipped with optical interferential filter tuned on the 
laser emission frequency to minimize the interference of the sun or the other 
lighting sources. Camera device shall be of full digital type and it shall include 
FPGA devices to elaborate acquired images already on board of the camera. 

1.14 The communication between roof/under-slung mounted and interior/ control room 
components are made by an Ethernet Network and physical connection is made 
by optical fiber. All cables on the bogie/body of TRC which are connected to 
ground level shall be put in a metallic grounded protection pipe. 

1.15 The system shall be precise and shall not require frequent calibrations. The 
Contractor shall submit the calibration schedule, reason thereon, and it should be 
possible to train DFCCIL personal to take up such responsibilities.  

1.16 The Bidder shall submit a detailed scheme of the proposed system with technical 
details, including, dimensional requirement and performance report of the same 
system supplied and commissioned over worldwide Railways. 
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1.17 All processed information shall be made available in the instrument/recording 
room of the TRC/ORC. The connections from the measuring equipment to the 
instrumentation room inside the cab shall be rigid enough to avoid any failure due 
to poor connectivity due to vibrations caused during movement. Minimum 4 (four) 
independent workstations with all hardware and software facilities shall be made 
available for continuous monitoring of the measurement and recording of data. 
Adequate number of 21-inch flat, thin LCD based VDU shall be provided at the 
workstations. The number and architecture of the hardware for the work stations 
shall be submitted with the Bid which will be finalized at the time of design 
approval.  

1.18 The latest and newer industrial quality digital and analogue hardware, modular 
design, capable of withstanding the service and climatic conditions and vertical & 
lateral accelerations of up to 0.8 g at coach floor level and up to 1.0 g at the 
Measuring Frame/Sensor Beam fixed to the Bogie shall be provided. Axle box 
mounted accelerometers shall be capable of withstanding the acceleration in 
worst condition of running.  Transducers/Sensors used shall be of rugged quality 
and well protected against flying objects, debris, shocks, vibrations etc. and shall 
be properly secured.  

1.19 A patch panel or other suitable method shall be provided to enable monitoring the 
signal of any transducer /Sensor and power supply to facilitate calibration/trouble 
shooting. Facility and equipment for monitoring of individual transducer, 
conditioned output of the signal and the frequency/voltage/wave pattern of the 
power supply by the operator, shall be provided. An automatic self-diagnostic 
method shall be available for detection of any hardware failure and mapping of 
the errors recorded. Alternatively, a diagnostic feature enabled in the computer.  

1.20 A system of indicating the functioning of transducers in the form of dancing lights 
or on separate VDU shall be provided. 

1.21 The system shall be provided with good quality UPS of proper rating and reputed 
make. The entire system will be powered via this UPS, with back up time of at 
least 60 minutes.  

1.22 
movement in reverse direction. The system shall also be able to correctly measure 
the reverse movement and compensate for the same on forward movement of 
TRC, so as to restart the recording from the point where recording was paused.   

1.23 The system shall be capable of storing all parameters data and exception report 
on the basis of predefined limits in separate files for 3000 Km of track and OHE 
monitoring, recording and video files.  An additional mirror image disk of the same 
capacity shall also be provided to guard against possible loss of data in case of 
hard disk crash. Option to record or not to record various types of data shall be 
selectable by the operator through user interface.  

1.24 The System shall be capable of on line (during recording) processing, analysis, 
storage, reporting and printing of the recorded data/reports. During recording the 
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printed on separate printers. Exception report and analogue report shall be printed 
during recording. Option to take or not to take the print of exception report and 
analogue report shall be available to user. 

2 Special layout features  
2.1 The layout of TRC/ORC shall be suitability designed consisting of both end driving 

cabs, a four-berth cabin with sleeping berths, equipment rack, workstations, 
conference room, pantry, WC, etc. as per the sketch No 1 and 2. 

2.2 The layout of ORC shall be suitability designed for continuous physical view of the 
OHE with seating provision of minimum two persons on a hydraulically operated 
one number of workstation console with transparent roof as shown in the sketch 
No. 2 of ORC. 

3 Positioning and Localization System (to be provided both in TRC and ORC)
3.1 The system requires robust and accurate measurement of speed, distance, clock, 

direction, synchronization with the help of event marker.   

3.2 GPS mapping data of permanent location of the track, bridges, culverts, level 
crossings, OHE masts, portal, over laps, TSS, SP, SSP, ATS, location of signal 
and balise, Railway Stations, etc. shall be made available by respective system 
Contractor of WDFC. The data shall be used and incorporated in the software 
once, thereafter used for routine recording, so that accurate position of the 
affected location is marked automatically. Automatic calibration of location must 
be possible using the telegram from TPWS balise on the ground.  

3.3 Beside this there shall be a provision for manual entry of route features with 
manual calibration when necessary by means of dedicated keyboard.  

3.4 All processed results shall be presented with reference to the specific mast 
location on the track and kilometer rage. It should be possible to initialize the 
reference kilometers by the operator at any stage.  

4 Diagnostic Kit for ETCS level-1(to be provided both in TRC and ORC) 
Both the recording cars namely TRC and ORC shall be equipped with diagnostic 
kit for ETCS level -1 for continuous monitoring of balise and TPWS equipment 
being provided by STP-5A Contractor.  

The system shall carry out the measurement in compliance with the following 
subsets of UNISIG standards for the ETCS: 

a. Subset 085 for the frequency analysis of the signal coming from the 
Eurobalise; 

b. Subset 026 for the decoding and verification of the information content of the 
telegram coming from the Eurobalise; and  

c. Subset 036 for the part of analysis and verification of the irradiation lobe.   
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5 RECORDING AND PRESENTATION OF TEST RESULTS (applicable for both 
TRC and ORC): 

5.1 The software for Recording of data and its presentation shall be user friendly and 
not requiring exceptionally high skill. It should be menu driven.  

5.2 All measured and recorded data shall be converted from analogue to digital form: 
classified, analyzed and stored on an On-Board microprocessor based data 
acquisition, and analyzer system. It should be possible to generate suitable 
reports involving simple logic from the database. 

5.3 It shall be possible to print out all or any of the parameters in juxtaposition as a 
function of distance or mast location without any classification, if desired. Normally 
the data shall be required to be printed after classification and analysis as 
specified. 

5.4 Software shall be able to process and analysis of all parameters covered under 
clause 5.6 of EN 13848-2: 2006(E) and as applicable. 

5.5 Data output and Storage shall be minimum as per clause 5.7 and 5.8 of EN 13848-
2:2006 (E) and as applicable.  

5.6 The exact format for presentation of reports over computer monitor and 
plotter/printer shall be mutually decided during design stage when the mock data 
presentation scheme is submitted. However, it shall not be different as detailed in 
clause 3 of Section 9.3.1.  

6  Testing of TRC and ORC 
6.1 The TRC/ORC shall be tested as per the ITP approved during design stage. It will 

consist of Factory Acceptance Test, Routine test, Commissioning and Site 
Acceptance Test and the ITP shall be finalized at the time of design approval. The 
ITP shall be finalized separately for the measuring and recording system, vehicle 
and combination of equipment mounted on the vehicle.  

6.2 The ITP shall include conformity of the measurement of all parameters as 
described above.  

6.3 It should ensure compliance with clause 6 of EN 13848-2: 2006E as applicable,  

7 Integrated Track Monitoring System shall consist of the following sub-
system  
The measurement and recording of track and OHE parameters shall be sufficiently 
in details so that physical inspection and measurement shall not be required by 
staff.  

a. Track Parameters recording system; 
b. Half Rail profile and wear Measurement System; 
c. System for measurement of acceleration for detection of track surface defects, track 

geometry defects and riding as per Clause C1 and C2 of A2 Measurement methods 
given Annex A of EN 13848-1:2003 (E); 

d. System for identification of any obstacle in Maximum Moving Dimensions (MMD) 
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e. System of Video Recording;  
f. System of Video vision and recording with condition monitoring of Track components 

and balise; and  
g. Switch Geometry Parameters. 

8 Salient Technical features of the Sub-Systems 
8.1 Track Parameter Recording System 

a. 

b. 

c. 
d. 

e. 

8.2 Half rail profile and wear measurement system  
a. 

b. 

c. 

8.3 System for measurement of acceleration on pivot and axle box of TRC  
a. 

b. 

c. 

8.4 System for identification of any infringement in Maximum Moving Dimension 
(MMD) envelope of IR and DFCCIL 
a. 
b. 

c. 

d. 

e. 
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f. 

g. 

8.5 System for Video Recording of track at both ends of the vehicle
a. 
b. 

c. 

d. 

8.6 System for Track Vision and Video recording of track components for condition 
monitoring    
a. 

b. 

c. 

8.7 Switch Geometry Parameters 
a. System shall be able to measure Vertical, Gauge side and Field side wear. 

9 Parameters to be recorded 
9.1 Track Parameter Recording System: The System shall be capable of measuring     

/ recording the following parameters.  
a. 

b. 

c. 

d. 

e. 
f. 
g. 

h. 



i. 

j. 
k. 
l. 

9.2 Half rail profile and wear measurement system 
a. 
b. 
c. 

d. 
e. 

f. 
g. 
h. 

i. 
ii. 
iii. 
iv. 
v. 

9.3 System for measurement of acceleration on one pivot and axle box of TRC/ORC 
a. 

b. 

c. 

d. 
e. 

9.4 System for identification of any obstacle in Maximum Moving Dimension (MMD) 
envelope of DFCCIL and IR 
a. 

b. 
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9.6 System for video recording of track components for reporting their status   
a. 

b. 

c. 

d. 
i. 
ii. 
iii. 

e. 

i. 
ii. 
iii. 
iv. 

v. 

i. 
ii. 
iii. 

i. 
ii. 

i. 
ii. 
iii. 

iv. 
v. 

i. 
ii. 
iii. 
iv. 
v. 

9.7 System shall measure the following parameters  
i. Guard Check Gauge 
ii. Guard Face Gauge 
iii. Switch passage width 
iv. Groove width 
v. Check Rail Height 
vi. Frog flangeway gap width and width and depth 
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Reproducibility ±0.6 mm  

The System shall be able to reconstruct 3D image of the switch from real time profile 
acquired. 

The system shall have feature to have manual checks on the measured switch to verify 
the status.  

10 OHE Parameters measurement and Recording 
The OHE parameters to be measured and recorded shall be provided as detailed in sub-
clause 1.1 of Section 9.3.2 i.e. Non-contact measuring system of Geometry and thickness 
of OHE Contact wire covered under sub-clause 1.1(a) to (d) for stagger of the contact wire, 
height of the contact wire, gradient of the contact wire and contact wire thickness.

11 Supplier Experience  
The eligibility criteria for Track Recording Car (TRC) is given in Sub-

-clause no. 3.2(e)(iii) 
(8).  

In case the qualified Specialist Manufacture is not the manufacture of the Measurement 
and Recording systems as per clause 4,7 and 10 above, then he shall choose a single 
manufacturer of the requirements whose systems as per sub- clause 4, 7 (a), 7(c), 7(d), 
7(f) and 10 above had been integrated together in at least one such self-propelled car by 
the qualified Specialist Manufacturer during the last 5 (five) years with documentary 
evidence/client certificate submitted.  

The references for the measuring systems as per clause 7(f)  track element condition 
system  must refer to a system capable to acquire digital images and having functionality 
for automatic detection of the track defects.  
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The recording car mounted with the equipment necessary for measurement of OHE 
parameters shall be called OHE Recording Car and termed as ORC in this document. 
ORC shall be equipped with measuring equipment to measure all the OHE parameters 
of DFCCIL/IR electrified network and the track parameters as detailed.   

Principles/methods used for the measurements as indicated in each of the following 
clauses are only suggestive and the Contractor should employ state-of-art 
technology capable of high accuracy and precision in measurement and recording. 
All corrections/ compensations due to bogie, body and pantograph oscillations 
should be built into the measurement methods for giving better accuracy/precision 
in measurement and recording.  

All measurement systems using cameras to inspect elements of the OHE infrastructure 
must have a proper illumination system allowing the correct measuring both during day 
and night. No degradation in the measuring performance is allowed between day and 
night.  

The measurement, recording and videography of track and OHE parameters shall be 
sufficiently in details so that physical inspection and measurement shall not be required 
by staff.  

1 The parameters that the OHE Recording Car is required to measure, record 
and monitor are detailed as follows: 

1.1 Non-contact measuring system of Geometry and thickness of OHE Contact 
wire 

a. 

b. 
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c. 

d. 

1.2 Measurement of Setting Distance (Implantation) 

1.3 Contact Force: 

a. 
The quality of the current collection is measured in terms of loss of contact 
between the Pantograph and the Contact Wire, as indicated below: 

i. The number of times the contact is interrupted, while the OHE Monitoring Car is in 
motion 

ii. The duration of contact loss and its intensity for which the contacts have been 
interrupted while the OHE Monitoring Car is in motion. 

iii. Normal static pressure setting of Pantograph is at 7.00 kg/cm2  
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The contact losses, locations and their duration are to be measured and recorded 
continuously while the OHE Monitoring Car is in motion. Contact loss ratio shall be 
calculated by dividing the sum of the total Contact loss duration with total duration of 
recording. However, the format of data analysis shall be finalized at design stage.  

b. 

1.4 

1.5 

1.6 

1.7 The accuracy of measured OHE parameters in terms of repeatability and 
reproducibility shall be made using the same methodology as described in 
European code EN 13848-2. 

2 OHE Vision System and Videography of the OHE
2.1 The systems installed on OHE and inspect and record gray level high resolution 

images of all the components and parts of the OHE with real time automated 
processing of the gathered images at the specified speed.   

2.2 The system shall perform continuous acquisition of longitudinal images of the 
OHE and transversal images in correspondence of the steady arm/electric must 
in order to be able to view properly all elements of OHE.  

2.3 The Contractor shall develop a library of standard fittings, mountings such as 
catenary, contact wire, insulators, cantilevers, automatic tensioning device, 
droppers etc. of OHE. 

2.4 Acquisition of transversal images shall be made by precise real-time identification 
of OHE mast. The OHE mast position will trigger the acquisition for transversal 
images which must be synchronized with mast position. It will perform also 
automatic detection of steady arm along the track.  

2.5 OHE mast detection system for the triggering of transversal images.  

2.6 The system must consist of  
a. 

b. 

c.  
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2.7 The Bidder shall offer the best of the technology in terms of Field of view, pixel of 
sensor, camera sensitivity and illumination system.  

2.8 All collected images and laser profiles must be associated with localization 
information and from that time on all defects and objects must consequently 
localized.   

2.9 The system shall be chosen to have desired transverse and height resolution, HD 
camera, illumination system.  

3 Minimum inspection functionalities of the system required are:
3.1 The system installed on the roof shall inspect and record gray level high resolution 

images of all the components and parts of the OHE such as cantilever assembly, 
dropper, contact and catenary wire, insulators, clamps, etc. It should be able to 
detect breakage of insulator, mis-alignment of cantilever or its part, dropper 
hanging, ATD movements.  

3.2 It should be possible to give away the system of manual inspection of OHE and 
measurement made shall be sufficient to identify defects in all probability of the 
following components with a resolution of 2 mm.  

a. 
b. 
c. 
d. 
e. 
f. 
g. 

3.3 All collected images in association of the measurement above shall be integrated 
for correct interpretation of the measured data and image with time & space.  

3.4 It should be possible to view the recorded images in slow motion.  

4 OHE Voltage measurement:  
The system shall measure in all environment conditions, the OHE voltage that can 
be processed on board from a sensor installed on the roof of the vehicle. The 
voltage shall be measured at real time processing of acquired sensors signals. The 
voltage measurement shall also be analyzed for average and peak voltage.  
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5 ORC shall be provided with the measurement and videography equipment as 
provided in TRC vide sub-clause 7a, 8.1 and 9.1 namely track Parameters 
recording system and sub-clause 7e, 8.5 and 9.5 namely system of video 
recording.   

6 Supplier Experience  
The eligibility criteria for OHE Recording Car (ORC) is given vide Sub-factor 

ide sub-clause 
no. 3.2(e)(iii) (9).  

In case the qualified Specialist Manufacture is not the manufacture of the 
Measurement and Recording systems as per clause 1, 2 above and clause 4 of 
section 9.3.1, then he shall choose a single manufacturer of the requirements 
whose systems as per sub-clause 1.1, 1.2, 1.3, 1.4,1.6 and 2 above and clause 4 
of Section 9.3.1 had been integrated together in at least one such self-propelled 
car during the last 5 (five) years with documentary evidence/client certificate 
submitted. 

The references for the measuring system as per clause 2 -OHE vision system and 
videography of the OHE  must refer to a system capable to acquire digital images 
and having functionality for automatic detection of the OHE defects. 

7 RMITIS 
 The ORC shall also be supplied with two numbers of roof mounted infrared thermal 

imaging system to be called RMITIS in this document. This is meant to be installed on the 
roof of the locomotive and the thermal imaging system shall scan the OHE system, current 
collection with snap image of any flashover etc. The specification of the system is attached 
as Annexure 1 to this Section of the specification.  
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1 General 
1.1 

a. Hot spots i.e. high temperature due to kink etc. in 25 kV and 2x25kV overhead 
contact wire 

b. Scanning of entire 2x25kV overhead equipment system including contact wire, 
catenary, fittings & jumper etc. for higher temperature as compared to set 
temperature 

c. Identification and recording of pantograph flashovers during current collection, while 
carrying out live line recording. 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

2 Technical Requirement
2.1 

a. Scanning of entire 25kV overhead equipment system including contact wire, 
catenary, fittings & jumper etc. 

b. Detects heat build-up on /bus  etc. 
c. Detects hot spots in Overhead transmission/power lines etc. 
d. Detect pantograph flashover during current collection, record and store images 

with traceability  

2.2 
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2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

3 Detection of Arc 
3.1 

3.2 

3.3 

3.4
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4 Software for camera control, fast data transfer and thermograph analysis shall be 
provided by the Contractor. Besides, standard functions, following functions shall 
also be available in the software.

a. Extensive image analysis (spots, profiles, areas etc.) 
b. Electronic zoom function (continuous up to 4x or more) 
c. Radiometric calibration routine (Calibration, emissivity etc.) 
d. Display of isotherms 
e. Movable cursor spot measurement. 
f. Vertical/ horizontal line thermal profile 

5 Application requirement 
a. GPS & other hardware connectivity live status indication should be available on 

screen. 
b. Automatic filtering of GPS data should be available to ensure data portability. 
c. Resultant report should include fault id, GPS location, Max. temp., nearest pole/ 

mast no., railway division, railway section along with embedded thermal image 
d. Thermal image tagged in resultant report should open up automatically by click on 

report icon. 
e. Thermal image should be saved along with relevant data like GPS location, Max. 

temp., nearest pole/ mast no., Division, section etc. 
f. Application should have option to filter the report based on division, section, date & 

time 

6 Hot spot cut off temperature should be easily defined by user in the application 
Technical particulars of the infrared imaging system: 
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S. No. Item Description Limits 
1 Detector type Focal   Plane   Array (FPA), Uncooled   Micro bolometer

physical detectors 640 x 480 
640 x 480 pixels without image enhancement etc. 

2 Temperature range -20°C to 120° C 
3 Field of View 25 x 19 
4 Minimum Focus Distance. 0.5 m 
5 Thermal Sensitivity Less than 0.05°C 
6 Spatial Resolution (IFOV) 1.3 mrad 
7 Spectral Range 7.5 to 13 µm 
8 Image Frequency / Refresh rate

(Minimum) 
50 Hz full window 100 Hz @ 640 x 240 
200 Hz @ 640 x 120 

9 Image Output Should be available 
10 Digital input At least 1 no. 
11 Digital Output At least 1 no. 
12 Emissivity Correction User selectable from 0.1 to 1.0 
13 Accuracy +/- 2° C or +/- 2% of reading 
14 Focusing Manual and automatic motorized focus 
15 Measurement Mode Spot, area, Isotherm, Delta T 
16 Lens identification Automatic 
17 Storage Images & Real time Radiometric video sequence 
18 Power input. Rechargeable battery pack 
19 Battery charging input 230 V, 50 Hz AC. and AC adopter 110/220 V AC, 50/60

Hz. 
20 Environmental condition and 

EMI protection. 
Equipment should be suitable to work in a 25kV ac
voltage environment, EMI protection and adequate
protection against accidental falling of 25 kV wire on
the equipment and safety of operating personal on board
should be ensured It should meet the requirement
specified in following standard. 
(i) EN 61000-6-2:2001 (Immunity), 
(ii) EN 61000-6-2:2001 (Emission), 

21 Battery backup time Minimum 2 hrs. 
22 Communication Gigabit RJ45 connection (Built in) 
23 Image analysis & report 

generation software 
With compatible software and hardware for
downloading on PC with windows 7 or latest 

24 Operating Functions Menu operated. 
25 Mounting Equipment shall be suitable for mounting on the roof

of vehicle. Adequate locking arrangement to be
provided to fix the equipment in desired direction. 

26 Operating temperature range -10° C to 50° C (Minimum) 
27 Operating humidity Operating and

storage 
10% to 95% non-condensing 

28 Encapsulation/Enclosure IP67  
29 Shock 25 g, IEC 68-2-29 
30 Vibration 2 g, IEC 68-2-29 

7 Accessories: The accessories should include followings: 
a. Two set Battery with charger for at least 2 hrs. Back-up. 
b. AC power adopter to charge battery. 
c. User manual and operating instructions. 
d. Interface with GPS tracker to identify location of fault. 
e. GPS tracker. 
f. Carrying case 
g. Software CD 
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8 Installation, Commissioning & Trial 
The manufacturer shall be responsible to install commission and carry out trials of the 
RMITIS on the line to the satisfaction of the Engineer. The Contractor shall arrange for 
necessary modifications in the software during trial for meaningful evaluation of the 
measurements.  



Se
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1 No provision for measuring equipment is required.  

2 The layout will call for three rows of sitting arrangement including driver seat row, 
in both the driving cab to accommodate minimum 10 officials for window forward 
or trailing view inspection. Two folding sleeping berths shall also be provided in this 
portion of the vehicle.   

3 The Rest of the on-board space to provide for  

a. Lounge with sitting arrangement for about 10 officials. It shall also have a dining table, 
a flushed wash basin with mirror. One number executive work table with desk top 
computer. 

b. One Cabin Sleeping accommodations 4 berths equivalent to IA cabin of IR coach on 
one side and another cabin with 4 berths sleeping accommodation equivalent to 2A 
cabin of IR coach on other side shall be provided.  The furnishing shall be better and 
on lines of IA and 2A coach of Indian Railways.  

c. Two nos. WC bio-toilet, with bath. The sanitary fitting of high standards and of reputed 
Brand.  

d. One number kitchen and store room. Kitchen shall be provided with LPG, micro-wave 
oven, cooking utensils, dinner set for 12 officials and all related items, RO for drinking 
water supply etc.  Stores shall have linen, blankets, towels, pillows, etc.  

The layout and furnishing details shall be finalized at the time of design approval. 
However, a sketch No. 3 for guidance is attached to this section of the specification.  

4 
It should be possible to play the route information, driver view videography etc. 
One number desk top computer having system configuration Intel® CoreTM i5/i7, 
DVDRW/8GM RAM, 1TB Hard Disc
LED with HDMI Port with work table and chair 

5 A driver view videography camera shall be provided on both side and it should be 
able to display the view in this TV. The video graphic camera shall have image 
resolution and pixel to ensure clear visibility to understand the sectional information 
and shall be similar to 7(e) of section 9.3.1.  

6 
the maximum front area so that the inspecting officials had a wide-angle view of 
the infrastructural assets.  

7 
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1 General 
1.1 

1.2 

1.3 

1.4 
a. 
b. 

c. 

1.5 

a. 

(i) 

(ii) 

b. 
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c. 

1.6 

1.7 

a) Good aesthetics 
b) Comfort levels with laying of accessories not cause injury to the staff 
c) Staff Amenities like resting, pantry etc.  
d) Selection of items with minimum maintenance requirements 
e) Longer periodicity between overhauls 
f) Low life cycle cost 
g) Low weight 
h) Flush level/ smooth exteriors. 
i) Use of interchangeable, modular components 
j) Prominent labeling of parts and safety warnings 
k) High reliability 
l) Use of fire retardant and environment friendly materials and listing of such 

materials when it is unavoidable due to design constraints.  
m) Maximum possible commonality of structure, components, equipment and sub-

systems in the different types of cars. 

1.8 

a) No overhead part of the vehicle is at a height to cause any head injury to the 
travelling staff. 

b) All metal sheet work shall incorporate suitable standard to ensure no sharp 
corners, avoiding sharp bending radius, lapping of surfaces etc. as per relevant 
standards. 

c) Equipment mounted under slung are having adequate clearance from the rail or 
provided with protection cover to prevent damage by flying ballast or other 
obstructions. 

d) Doors, steps, handrails, etc. shall comply with UIC 646 
e) The complete vehicle shell surface shall be free from ripples and buckling and 

the size and dimensions selected accordingly.  
f) The entire vehicle body shall have a streamlined design to give an aesthetically 

appearance with preference to flush mountings.  

2 The mechanical design of the vehicle involving under-frame, superstructure, side 
and end walls, roof, body shell, headstocks, draw and buff gear, lifting pads, sole 
bar, body bolster, roof ventilation, air space, windows, doors, bogies, wheel, 
axles, axle boxes, suspension arrangement, brake system, Piping, corrosion 
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8WDETC

The hydrostatic or hydro-dynamic transmission system, when chosen by the 
Bidder for RBMV and BIV, then the power transmission system shall by guided 
as per RDSO specification No. MP-0.08.00.67 (Rev. -02) Jan 2009 Chapter III. 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3 Driving Cabs: 

3.1 
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3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

a) One number 6-inch TFT monitor with two numbers of portable CCTV camera for 
viewing activity in crane area of RBMV for Civil engineering works.  

b) One number 6-inch TFT monitor in each cab with two numbers of portable CCTV 
camera one for viewing activity in crane area   and another of hydraulic platform 
area in 8-wheeler TW.  

3.10 

3.11 

3.12 

3.13 
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3.14 

3.15 

3.16 

3.17 

3.18 

3.19 

4 The vehicle is meant for the maintenance of Track, OHE and bridge infrastructure 
over DFCCIL network. The vehicle shall be equipped with for facilities for such 
inspection and repairs. The provision shall generally consist of the following: 
a. Air-conditioned Cab and Staff room with facilities  
b. Workshop with tool storage 
c. Heavy and small material storage  
d. Major provisions such as crane, hydraulic platform, Illumination etc.  

5 Electrical 
5.1 

5.2 

5.3 

5.4 
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5.5 

5.6 

5.7 

6 Safety in Crane and Hydraulic Platform movement 
6.1 

 The cranes provided shall be of articulated boom type for lifting and positioning of 
materials  

 The crane movement shall stop if the safe load exceeds with audio indication 
 Height limitations for different stages shall be operated when working under OHE 

over DFCCIL network 
 Slewing limitations shall be operated to restrict movement only on one side to 

avoid accidental infringement of running line.  
 Hydraulic/Mechanical stability during lifting against overturning with safe working 

limit chart displayed prominently. Hydraulic stabilizer shall be provided to ensure 
the stability during the working of the crane. Crane Stability Index shall be 
governed as per IS 4573 or EN 12999 

 Creep speed control shall also be available with the staff working in the basket 
 Provision of battery operated with manual over ride stow the equipment in the 

event of main pump/engine failure.  

6.2 

7 The Bidder shall submit the following along with the Bid  
a. Layout of the vehicle with facilities for the respective section 
b. Technical details of the Diesel Engine for traction and auxiliary purpose including 

calculation for its adequacy 
c. Technical details of the transmission system chosen along with calculation for the 

adequacy. 
d. Details of the Hydraulic platform, Cranes etc. along with the calculation for the 

adequacy 

8 The Contractor shall submit the ITP based on International standards for the 
vehicle, major assembly such as hydraulic platform, crane, etc. to be followed for 
the inspection and will be finalized at the time of design approval. The decision of 
the E  ITP shall be submitted for stage 
inspection, factory acceptance test, commissioning tests and site acceptance test. 
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1 It is equipped with the following facilities. 
1.1 

1.2 

1.3 

1.4 

1.5 

2 List of Mobile Maintenance Unit (MMU) accessories to be provided  in the RBMV 

2.1 
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a) Type of motive power used for operating the portable equipment shall be the 
same preferably diesel oil unless specified otherwise for use by chargeable 
battery power or using the 230 V from the DG set provided in the RBMV.  

b) It should be possible to carry each of the equipment by two persons and in 
exceptional cases by four persons of normal built. The Bidder shall indicate the 
weight of each of the machine if different what is specified in the particular 
specification of each equipment. 

c) Light weight Rail (Mono) cum Road Trolley shall be suitably designed to carry 
the tools to the desired location conveniently. 

d) The capacity, capability, fuel consumption per output, life in terms of output shall 
be indicated for each of the equipment.  

e) Each of the equipment shall be weather proof or otherwise specified  

2.2 
a) Abrasive Rail Cutter: Qty. 1 No. with two spare abrasive rail cutters; Chargeable 

Battery Driven, Average cutting time less than one minute, cutter dia. within 500 
mm, weight not exceeding 20 Kg., without need of cooling oil. Robel make or 
similar.  

Additional Details to be submitted with Bid: No. of cuts per full battery charge and 
per abrasive tool, Life in terms of number of cuts.  

b) Heck Saw Rail cutter: Qty. 1 No. with two number spare heck saw; Diesel driven, 
Average cutting time, length of the heck saw, Weight to be furnished. The 
machine shall work without any need of cooling oil 

Additional Details to be submitted with Bid: No. of cuts per liter of fuel oil and per 
heck saw tool, Fuel Tank capacity, equipment life in terms of number of cuts.  

c) Drilling Machine: Qty. 1 No. with two spare drilling bits, chargeable battery 
Driven, Average drilling time for rail shall less than 1 minute and weight less than 
20 Kg.   Drill bit diameter of 40 mm. The machine shall work with any requirement 
of the cooling oil. Robel make or similar. 

d) Chamfering Kit: Qty. 1 set; it should be capable of chamfering and work 
hardening of sharp edges of the periphery of a fish bolt hole. 

e) Rail Tensor: Qty. 1 No.; Manual operated hydraulic pump suitable for Min. 600 
kN of capacity enable pulling LWRs of up to 70 kg/m rail. It should be 
dismountable for carrying by hand and capable of distressing LWRs, 
compensating rail gaps and installing insulating joints. 

f) Horizontal Rail Bender: Qty. 1 No.; Manual operated hydraulic pump suitable to 
bend 70 Kg/m rail up to a minimum radius of 10 m.  

g) Rail Straightener: Qty. 1 No.; Manual operated hydraulic pump suitable to bend 
70 Kg/m rail. 
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i) Concrete Sleeper Breaker with grinder: Qty. 1 No.; capable of breaking the 
damaged sleeper into pieces for quick removal from its position; Diesel driven 
equipment imparting vibrational impacts through a drill bit/chisel. 

j) Concrete Sleeper Drilling Machine:  Hand held Diesel driven equipment for 
drilling hole of 10-22 mm diameter into a concrete sleeper. 

k) Hydraulic extractor of ERC: Manually operated hydraulic extractor of minimum 
10 T of extraction force on ERC, no damage to sleeper during extraction. 

l) Set of Jacks: Qty. 2 Nos., one each of 10 and 15 t capacity; manually operated 
hydraulic track jack for lifting of track during maintenance work of maximum 
capability of 100 mm. Weight shall not exceed 15 Kg.  

m) Two (2) nos. of manually operated lifting jacks for rail 

n) Thermit Welding Equipment suitable for DFCCIL network and of proven make  

o) Weld Trimmer suitable for DFCCIL network and of proven make 

p) Gas cutting Equipment suitable for DFCCIL network and of proven make 

q) Portable Diesel Driven Generator for Welding up to 5 mm electrode at 60% duty 

r) Rail surface Grinder suitable for DFCCIL network and of proven make 

s) Protection for temporary support of USFD cracks  2 Sets 
It shall consist of fish plates and rail clamps. The rail clamp shall be to use in pair 
suitable for securing the fish plate on top of concrete sleeper or off centered. 
There shall not be any obstruction for track machine working such as tamping, 
stabllizing unit, etc. The clamp shall be of ROBEL make or similar without 
infringement of any patent.  

t) Off-track portable Tamping equipment consisting of two numbers of Tamper with 
Tamping tool will all accessories as necessary.  

2.3 

2.4 

2.5 

a) Electronic Toe Load Measuring device: Qty. 1 No., capable of measuring the toes 
load up to 2000 Kg. with electronic display. A mechanical device with lever 
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b) Hand pushed trolley for measurement of Track parameters: Qty. 1 No., Capable 
for measuring track gauze, cross level, twist, travelled distance electronically and 
recording it on a handheld device. It should be possible to transfer the data to 
PC.  

c) Infra-red remote measurement of rail surface temperature 

2.6 
a) Helmet: Qty. 20 Nos. 

b) Safety jacket: Qty. 20 Nos 

c) Audio-visual alarm system to warn the working staff about the approaching train.  

d) Protection screen: Portable, standard and proven design screen to be installed 
at work site to prevent inadvertent movement of personnel towards the train 
running track. It should be able to protect 10 meter working length.  

e) Safety Shoe: Qty. 10 pairs  

f) Safety gloves: Qty.10 pairs 

g) First Aid Box: Standard first aid box designed to care of the likely injury to the 
personal including stretcher. 

h) Rescue trolley for movement of rolling stock with damaged bogie. 

i) 2 No.  fire extinguisher.  

j) One number stretcher of proven make 

2.7 

a. 

b. 

c. 

d. 

e. 

f. 
g. 
h. 
i. 

j. 

k. 

l. 
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m. 

2.8 
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Section 9.4.2 Tower Wagon 8-Wh

1 It shall be equipped with all possible maintenance friendly facilities necessary for 
OHE maintenance such as crane, hydraulic platform, inspection dome, efficiency 
multiplier tools, storage for spares, searchlights with fixing arrangement on 
hydraulic platform and cradle, catenary/contact wire drum, access opening for the 
catenary and contact wire exit with pulley support to roll in and roll out, one number 
high rise pantograph, etc. 

1.1 

2 Hydraulic operated lifting platform 
2.1 

2.2 

2.3 

2.4 

2.5 
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2.6 

2.7 

3 Crane 
3.1 

a) Two persons with tools (Total 200 Kg) in a cradle with horizontal reach of 8 
meters and vertical reach of 12 meters from rail level.  The crane shall have the 
provision for remote control by the staff to control the height as required. The 
master-slave arrangement of operation, ensuring safety shall be developed and 
got approved at design stage. It should be possible to move the vehicle at a 
creeping speed up to 5 kmph while staff working on the cradle. The cradle shall 
be suitably designed of size for two persons to stand and work. It should be 
detachable so that also used for fixing hook to handle material. The design of the 
cradle shall have all possible measures to avoid any accidental slippage, falling 
etc. of the staff.  

b) A provision to replace the cradle with a hook to handle material with capacity of 
1.5 T. at 10-meter radius with all possible swiveling and capacity not less than 
17 t-m with knuckle boom design. It should be possible to lift 3T material from a 
distance of 5 m. The Contractor shall submit the lifting capacity at various radius 
and to be displayed at operator position for his   immediate reference.  

c) The procurement of crane by the Contractor shall comply sub-clause 11.15 of 
Section 8.  

d) One hydraulically operated earth auger of suitable design and dimensions for 
drilling hole of 600 mm diameter and 3-meter-deep in the soil for erection of mast 
shall be provided.  

3.2 

3.3 

3.4 

3.5 
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4 Observation Dome 
4.1 

4.2 

5 Pantograph 
5.1 

5.2 

6 Contact and Catenary wire drums 

6.1 

6.2 

6.3 

6.4 
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6.5 

6.6 

7 Efficiency Multiplier Tools 
The efficiency multiplier tools, detailed below shall be of proven makes and 
specification either as mentioned or chosen by the Contractor be the best available 
in the market. The make and model shall be approved during the design stage. 
a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

(i) 
(ii) 
(iii) 
(iv) 

(v) 

8 Tools required for the operation and maintenance of OHE 8-Wheeler Tower 
Wagon and its sub-assembly 
a. 

b. 

c. 

d. 
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(i) 
(ii) 
(iii) 

(iv) 
(v) 
(vi) 
(vii) 

(viii) 
(ix) 
(x) 

(xi) 
(xii) 

9 Stores of non-ferrous and small size ferrous item along with Tool room 
a. 

b. 

c. 
d. 

10 Staff Facility 
a. 

b. 

c. 
d. 
e. 



Section 9.4.2 Tower Wagon 8-Wheeler                                                                                                                                                                  Page 162 of 223



Section 9.4.3 Brid f 223

1. 

2. 

3. 

3.1 

3.2 

4. 

4.1 Air-Conditioned Staff room for about 10 staff and non-air-conditioned 
Tool/Material (as per list given at the end) cabin of about 2/3 meters with 
ergodically design cubicles.   

4.2 A Bridge Inspection Platform shall meet the following dimensional 
requirements: 

a. Maximum Horizontal range   12 meters 
b. Maximum Lowering depth    10 meters 
c. Platform width     1.4 meters 
d. Maximum Load on the platform   600 kg 
e. Maximum load on the telescopic platform 300 kg 
f. Rotation of platform     180º  
g. Working height of pneumatic/hydraulic lift 4.7 m 
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The dimensions of the working/telescopic platform, hydraulically operated and 
manual working ladder shall be decided during design approval stage 
considering any minor dimensional change.   

4.3 The working platform shall have provision of 110 V socket for operation of hand 
tools and work lights. It should also be provided with emergency stop button 
including at ground control.   

4.4 A provision shall be made in the driving cab to monitor the staff on the working 
platform through a video camera and a video screen in the driving desk.  

4.5 The ground and radio remote control operation of the platform with master and 
slave arrangement shall be designed as per the safety standards applicable for 
such requirement.  

4.6 It should be possible to retrace the movement of the platform manually or any 
other suitable system in place, if the hydraulic systems fails. A suitable hand 
pump shall be provided accordingly.  

4.7 A two-way hand free communication system between the operator and the work 
platform shall be provided.  

4.8 The unit shall be capable of moving at a creep speed of 0-5 kmph with lowered 
platform with hydraulic control. The creep movement shall not require the 
workman to come outside the platform. The operation of creep should be 
possible from the platform in its fully launched position.  

4.9 The lowering of the platform shall not infringe with the overhead electric mast 
located by the side of the railway track.  

4.10 The equipment shall be controlled through a proven electronic system which 
monitors and ensure minimum following safety features: 

a. Overload protection: Warning signal when load reaches 90% of its 
capacity or over reach and cut off all movement safely till load/movement 
reaches to designed capacity. 

b. Stability of the platform, boom, hydraulic lift etc. in all working conditions. 

c. Safety harness and gear for the workman while working in the platform 
and pier units shall also be provided if other than what is listed from sl. No. 
30 to 34 in the table. 
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Following tools and equipment shall be provided in the Bridge Inspection 
Vehicle: - 
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Secti

1 This is the General Technical Specification and covers the following P&E: - 
a. 
b. 
c. 
d. 

2 All vehicles shall be fit to work on the road as per vehicle manufacturer specification 
and on rail at a minimum speed of 50 Kmph in both the direction. A rear-view 
camera shall be provided to assist the operator for safe working in the reverse 
direction. 

3 Minimum two brands with model of the vehicle manufacturer on which the 
Contractor intends to install the rail movement fixture shall be given for the 
Employer to choose any one during the design stage.  

4 The Installation of rail movement fixture shall not interfere with the warranty clause 
of the road vehicle manufacturer. The Contractor shall ensure that the warranty 
certificate shall be given with indication of this provision.  

5 Driving cab of the road vehicle shall be air conditioned including the space meant 
for staff.  

6 The performance of the vehicle, except speed, on rail shall generally be same as 
specified by the vehicle manufacturer for the road. In case of difference, the same 
shall be specified.  

7 The fuel used shall be High Speed Diesel Oil as per IS manufactured in India and 
shall comply with the latest environmental emission norms of GOI.  

8 The movement of the vehicle on rail shall be counted by the axle counter for the 
purpose of signaling. The Contractor shall check the requirement of wheel profile 
required and ensure compliance during design approval stage.  

9 The dimensions of the vehicle shall comply with the minimum moving dimensions 
of road, rail (IR and DFCCIL) and height gauze provided at the entrance of the 
level crossing gates of electrified track lines.  

10 The tools mounted on the vehicle is in the scope of supply of Contractors. The 
Contractor shall provide a space/enclosure/fixing arrangement for the spares. The 
list of tools to be supplied and spares to be carried with the vehicle is given in the 
particular specification.  

11 Front clearance from the rail shall be as low as possible, but not lower than 110 
mm 

12 Transmission from the road to rail wheel shall be selected as per the suitability of 
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13 The Contractor shall select the model which suits the desired function of tare and 
payload, mounting of equipment, BHP, Torque, engine speed, dimensions, wheel 
size, gauze etc. as given in the particular specification of each of the above 
vehicles. It may be noted that the particulars of the vehicle defined in the particular 
specification are for general guidance with freedom to the Contractor to select the 
best, but most importantly shall conform to the specific objective given in each 
particular specification.  

14 Vehicle shall be equipped with all mandatory tools as per vehicle supplier 
guidelines and shall include one number spare wheel, fire extinguisher, etc.  

15 The Contractor shall arrange for the registration of the vehicle with the Regional 
Transport Office with all dues paid also with the responsibility of the Employer for 
renewal when applied during the Defect Notification Period and later.  

16 The Contractor shall submit the layout of the vehicle for rail and road movement 
with dimensions, Video clip of animation or actual to understand the transfer 
mechanism from rail to road and vice versa, cab layout, over board space for man, 
material, equipment etc. The contractor shall also submit the permissible speed 
limit if any, while negotiating curves of radius 2 degree above. There shall not be 
any speed restriction for curves 2 degree or less.  

17 Hydraulic stabilizer shall be provided to ensure the stability during the working of 
the crane and shall comply with clause 6.0 of Section 9.4 

18 Annual Maintenance Contract 

17.1 The Contractor is not required to undertake the AMC of these equipment. The 
Employer will enter directly into a contract with the nearest service center of the 
vehicle manufacturer.  

17.2 The Contractor shall arrange for the training of DFCCIL staff for maintenance and 
operation of additional fixtures provided to make it road cum rail vehicle. DFCCIL 
will be arranging for the maintenance of such parts at its premises. 
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1. Multi-utility vehicle is a rail-cum-road vehicle to work on road and rail with 
almost similar performance on Rail with the one specified on Road by the 
vehicle manufacturer. The vehicle shall be based on selected IMD or SIMD to 
attend unscheduled or breakdown maintenance.  

2. There are four such vehicle under procurement with supply schedule of one 
number in Section A and three numbers in Section B. Two numbers of such 
vehicle shall be equipped with Hydraulic rerailing equipment, hydraulic rescue 
device and firefighting equipment as per the specification given herewith. One 
number of such vehicle equipped with hydraulic rerailing equipment, hydraulic 
rescue device and firefighting equipment shall be supplied in Section A and 
another one in Section B. 

3. Objectives of the Multi-Utility Vehicle 
 It shall serve the following maintenance objectives 

4. 

a. 

b. 

c. 

d. 
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e. 

f. 

g. 

h. 

i. 

j. 

k. 

l. 

(i) 
(ii) 
(iii) 
(iv) 

(v) 
(vi) 
(vii) 

(viii) 
(ix) 

m. 

5. The Hydraulic re-railing equipment, hydraulic rescue device and firefighting 
equipment shall be in accordance with the specification as given in Annexure 
1, 2 and 3 attached at the end of this Section for equipping on two numbers of 
such vehicle.  

5.1 The following criteria shall be applicable for the Contractor to select the 
equipment for supply: 
(a) The Contractor may propose maximum of two sources for the supply of the 

equipment towards the specification as stated in Annexure 1, 2 and 3 which 
are having an experience of minimum supply of 5 such system during the 
last three years to any of the world Railways.  
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The Employer shall examine the proposed sources and the Contractor may 
choose any of the manufacture which qualifies and acceptance of the Employer 
advised during design approval stage.  

6. General specification of the vehicle 
a. Average Mileage on Highway  : To submit 
b. Fuel     : Diesel 
c. Gear Shifting    : Manual 
d. Engine Displacement   : (3500cc-4000cc) To submit 
e. BHP and Torque   : 120-140 HP @ 2400 rpm; 400-500Nm @ 

         : 1300-1500 rpm. 
f. Fuel Tank Capacity   : More than 150 liters 
g. Gross Weight     : More than 16 t 
h. Tare Weight    : As per road manufacturer specification 
i. Speed in the reverse Gear on rail  : To submit 
j. All necessary accessories as per the Road vehicle manufacturer 

6.1 The rail wheel-axle assembly shall be hydrostatically driven and operated for 
lowering the vehicle on the rail. The Contractor shall submit the details of the 
assembly, new and condemned wheel diameter, axle, bearing etc.  

6.2 Two of the vehicle which are equipped with hydraulic rerailing, rescue device 
and firefighting equipment shall require more space and the Contractor shall 
design the vehicle for BHP/Torque/Size etc. as per the requirement so as to 
ensure provisioning of user friendly layout of all related equipment. The 
specification of the hydraulic rerailing, rescue device and firefighting equipment 
is detailed in the specification given at annexure 1 to this specification.  
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1. 
1.1. 

1.2. 

4. High pressure hose    1 set  
 (as defined in clause 1.2.5)  

6.2 
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1.3. 

1.4. 

2. 
2.1. 

2.2. 
2.2.1. 

2.2.2. 

2.2.3. 
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2.2.4. 

2.2.5. 

2.2.6. 

2.2.7. 

2.2.8. 

2.3. 
2.3.1. 

2.3.2. 

2.3.3. 

2.3.4. 

2.3.5. 

2.3.6. 

2.3.7. 
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2.3.8. 

2.3.9. 

2.3.10. 

2.3.11. 

2.4. 
2.4.1. 

2.4.2. 

2.4.3. 

2.5. 
2.5.1. 

2.5.2. 

2.5.3. 

2.6. 
2.6.1. 

2.6.2. 

2.6.3. 
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2.6.4. 

2.6.5. 

(a) 

(b) 
(c) 

(d) 

(e) 
(f) 

(g) 

I. 

II. 

(h) 

2.7. 
2.7.1. 

i) 
ii) 
iii) 

iv) 
2.7.2. 

2.7.3. 
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2.7.4. 

2.8. 
2.8.1. 

2.9. 

2.9.1. 

2.9.2. 

2.9.3. 

2.10. 

2.10.1. 
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2.10.2. 

2.10.3. 

2.10.4. 

2.10.5. 

2.10.6. 

2.10.7. 

2.10.8. 

2.10.9. 

2.10.10. 
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2.11. 

2.12. 

2.13. 

2.14. 
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1. 

1.1. 

1.2. 

1.3. 

1.4. 

1.5. 

1.6. 

1.7. 
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2. 

2.1 
2.1.1 

2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

2.1.7 

2.1.8 
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2.1.9 

(i) 
a) 
b) 
c) 

(ii) 
a) 
b) 
c) 

2.2 
2.2.1 

2.2.2 

2.2.3 

2.3 
2.3.1 

2.3.2 

2.3.3 

2.3.4 

2.3.5 
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2.3.6 

2.3.7 

2.3.8 

2.4 

2.5 
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2.6 

2.7 

2.8 
2.8.1 

2.8.2 

2.8.3 

2.8.4 

2.8.5 

2.8.6 

2.8.7 

2.8.8 
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2.8.9 

2.8.10 

2.9 

2.9.1 

2.9.2 

2.9.3 

2.10 
2.10.1 

2.10.2 

2.10.3 

2.10.4 

2.10.5 

2.10.6 

(a) 
(b) 
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2.10.7 

2.10.8 
(a) 
(b) 
(c) 
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1. 

1.1 

1.2 

1.3 

1.4 

2. 
2.1 

3. 

a) 

b) 

c) 
d) 

i. 
ii. 
iii. 
iv. 
v. 

e) 
f) 



S
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1 The vehicle is meant to undertake miscellaneous material handling work in the 
section for stacking of the released track material, stacking of new material near 
the track, removing infringements, loading and unloading of material, etc.  

2 It should work on the rail at 50 Kmph with hydrostatic traction and on the road as 
per vehicle manufacturer specification.  

3 It should have a cushioned seating capacity for about 5 persons. 

4 A knuckle book (articulated boom) type crane shall be mounted having a capacity 
such that it can lift 1T material from a distance of 10 meters with capacity of 11 t-
m. Full technical details of the crane with mounting arrangement on the vehicle, 
safety details with diagram of its reach with stability shall be submitted. However, 
the same shall be finalized during design stage ensuring all safety and operating 
features.  

5 The crane shall have provision of necessary tackles for handling the following 
situations 

a. Standard hooks for lifting rail, sleepers, CMS crossings etc. 

b. Cradle for lifting two persons with carrying capacity of 200 Kg for trimming of 
trees and removing infringements.  

6 The road vehicle shall confirm to the following requirement  
a. Make and model of the vehicle  : To submit 
b. Average Mileage on Highway  : To submit 
c. Fuel      : Diesel 
d. Lifting Capacity:     : 15 t-m 
e. Fuel Tank Capacity   : To submit 
f. Gross Weight     : 16 t 
g. Tare Weight    : As per road manufacturer specification 
h. Speed in the reverse Gear on rail   : To submit 
i. All necessary accessories as per the Road vehicle manufacturer 
j. All parameters of BHP, Torque, Average Km/l, overall length of the vehicle, etc. shall 

be submitted as per the vehicle manufacturer data book.  

7 Sketch No. 8 showing the layout is attached for the purpose of guidance.  
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1 The vehicle is meant to undertake miscellaneous material handling work in the 
section and stores for stacking of the released or new OHE material, loading and 
unloading of material, maintenance work of erection of portal etc.  

2 It should work on the rail at 50 Kmph with hydrostatic traction and on the road as 
per vehicle manufacturer specification 

3 It should have a cushioned seating capacity for about 5 persons. 

4 A knuckle boom (articulated boom) type crane shall be mounted having a capacity 
such that it can lift 1T material from a distance of 10 meters with capacity of 11 t-
m. Full technical details of the crane with mounting arrangement on the vehicle, 
safety details with diagram of its reach with stability shall be submitted. However, 
the same shall be finalized during design stage ensuring all safety and operating 
features 

5 The crane shall have provision of necessary tackles for handling the following 
situations 
a. Standard hooks for lifting mast, portals, mast erecting etc.  
b. Cradle for lifting two persons with carrying capacity of 200 Kg. with possible height 

of reach of 12 meters.  

6 The road vehicle shall confirm to the following requirement  
a. Make and model of the vehicle  : To submit 
b. Average Mileage on Highway  : To submit 
c. Fuel      : Diesel 
d. Lifting Capacity:     : 15 t-m  
e. Fuel Tank Capacity   : To submit 
f. Gross Weight     : 16 t 
g. Tare Weight    : As per road manufacturer specification 
h. Speed in the reverse Gear on rail  : To submit 
i. All necessary accessories as per the Road vehicle manufacturer 
j. All parameters of BHP, Torque, Average Km/l, overall length of the vehicle, etc. shall 

be submitted as per the vehicle manufacturer data book.  

7 Sketch No. 9 showing the layout is attached for the purpose of guidance 
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Sect

1 The specification covers the procurement of standard road vehicle chassis from 
the established manufacturer in India, design and fabrication of cabins and facility 
for provision of testing facility of Power Supply Installation (PSI) at Traction Sub-
station/SP/SSP etc. of DFC/IR network. A layout is given at sketch no. 11 for the 
purpose of guidance.  

2 One set of each of the equipment will be installed on this testing van. This van will 
move along with staff to the fixed traction installations such as TSS, SP, and SSP 
etc. and attend for condition monitoring, schedule and unscheduled maintenance.  

3 The cabins and cubicle for mounting and fixing the equipment shall be sturdy, 
robust, durable of reputed brand from India with design features to hold it without 
any possibility of damage during movement.  

4 The minimum size of the van including driving console shall be around 10 meters. 

5 It will be the responsibility of the Contractor to arrange and include registration, 
insurance of the van.  

6 One separate row of seating arrangement for minimum of 4 staff shall be provided.  

7 List of tools and equipment to be installed in each of the van are given below. Each 
of the measuring and testing equipment shall be of reputed brand and rating 
suitable for the testing of the equipment installed at PSI installation of WDFC.  
a. Cable Fault Locator (proven brand)-one number 
b. AC power analyzer (proven brand)-one number 
c. Earth Leakage Detector (proven brand)-two numbers 
d. Earth Megger (proven brand)-two numbers 
e. Manual Megger 1000 V (proven brand)-two numbers 
f. Motorized Megger, mains/battery pack operated for selectable voltage range up to 

5kV, IR measurement range of 100 K-ohms to 500 M-ohms and weight not exceeding 
10 Kg with maximum limit of error for measurement of ±5%.  

g. Primary injection test kit (proven brand)-one number 
h. Secondary injection test kit (proven brand)-one number 
i. Relay testing kit (proven brand)-one number 
j. Industrial Multimeter with clamp and Infra-red remote Thermometer (similar to FLIR 

CM 78 Industrial Clamp with IR thermometer)-one number 
k. Die-electric test kit (proven brand)-one number 
l. Thermal imaging camera (FLIR C2 pocket sized thermal camera or similar)-one 

number 
m. Video Camera (Sony Handy-cam FDR-AX40 Digital 4K Video Camera Recorder or 

similar)-one number 
n. Dissolved Gas Analyzer set (with proven record of supply to Indian Railways) 
o. Multipurpose tool kit (proven brand)-one number 

The Bidder shall be submitting the product as per prevailing International 
Standards and proven make and brand. The manufacturers certificate with 
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Sect

A. 

1 This is a rail-cum-road vehicle, self-driven, mounted with hydraulic platform and 
crane to carry out OHE inspection and repair of defects. The vehicle shall comply 
with standards of Road vehicle in India as well as SOD and MMD of IR/ DFCCIL 
as detailed in Vol III.  

2 The vehicle shall be provided with a driving cab, hydraulic platform, crane with 
cradle, small workshop with few staff to sit and an instrumented pantograph.  

3 The vehicle shall be all wheel drive systems, manual control of the gear box for 
forward and reverse motion. It should be fitted with a suitable gear arrangement to 
drive on bad and bumpy road conditions.  

4 The make of the road vehicle shall preferably be any one of MAN, Renault, or Volvo 
and all-wheel drive.  

5 The frame shall be made of two parallel girders with reinforced steel transverse 
beams. It should be designed to bear all static and dynamic loads for working in 
the most arduous duty cycle. The Contractor shall submit the Finite Element 
Analysis of the frame at design stage.    

6 The engine shall be diesel driven using HSD oil IS specification and readily 
available in India and complying with the latest norms of pollution set by 
Government of India. The capacity of the diesel engine shall be calculated to meet 
the requirement as specified in this specification. The Bidder shall submit the 
calculation of the maximum power at different rpm, cooling arrangement etc.  

7 The rail device for travel on rail shall be designed with a wheel diameter to provide 
full stability during travel on rail. It should be possible to put the vehicle on road to 
rail and vice versa within 5 minutes.  

8 The axle counter provided on the network shall be able to detect the movement for 
track occupation.  

9 Electrically or other controlled hydrostatic transmission system shall allow for 
continuous speed variation in forward and reverse directions. The hydrostatic 
system while working on rail shall provide for two ranges of speed, i.e. 30 Kmph 
(minimum and the bidder may offer higher speed) in forward/reverse and low creep 
speed from 0-5 Kmph. It should be possible to control the creep speed either from 



Sectio

10 The vehicle shall be provided with the proven braking system acting on all wheels 
and an emergency push button for activation from the cab while travelling on the 
rail.  

11 The driving cab shall be suitable for sitting of 3-4 persons including the driver and 
provided with wide angle look out glass for a clear view of the track and OHE from 
three sides. The cab shall be provided with air conditioning, but the staff travelling 
shall be able to hear any unusual sound from the track.  

12 The vehicle shall be fitted with elevating, rotary, hydraulically operated platform of 
maximum height to attend high rise OHE contact wire, suitable for 4 persons to 
work together, access ladder, foldable sideboards of 1.1 meters high, swiveling up 
to 2700 with safety device to select rotation either right or left with locking 
arrangement on the selected direction. It should also be provided with an 
emergency hydraulic hand pump to allow retracing the platform to the base in case 
of hydraulic breakdown.   

13 The vehicle shall be provided with a crane and cradle which can be used for lifting 
man for attending high rise OHE items particularly feeder wire.  
Lifting with Cradle: Horizontal reach: 9 meters, capacity 200 Kg, vertical reach 12 
meters. 

14 The crane shall be fitted with a moment limiting device and hydraulic stabilizer. A 
safety device shall be provided to select the rotation in right or left so as not to 
infringe the adjacent occupied track. A control box shall be fitted on the crane to 
allow controlling the crane from cradle, in case of necessity. An emergency 
hydraulic hand pump shall be provided to retrace the crane to the base during 
hydraulic breakdown.  

15 The vehicle shall be fitted with high rise, equipotential pantograph allowing working 
on non-live OHE. The pantograph shall lift to the OHE contact wire height and 
touching with a pressure of 7 kg/cm2 and follow the stagger. The panto pan shall 
be fitted with a scale to view the stagger. Similarly, measuring device shall be 
provided for measurement of contact wire height manually. One number HD 
camera shall be provided to focus the point of contact and arrangement for viewing 
in the cab with recording for 10 hours.   

16 The vehicle shall be fitted with a small workshop of useful area of about 5 sq. meter 
for material, tools and staff, to carry out light repairs and view the panto and contact 
wire interaction. The workshop shall have following facilities: 

4 cushioned seats, welded steel structure with approved painting scheme, good 
interiors, non-slip flooring, sliding door for access, one window suitably designed 
to view the OHE and pantograph interaction, sun-visors, small workbench, suitably 
designed space for material and tools etc. 

17 The vehicle shall have the capability to work at a  
a. Maximum speed on Road: 80 Kmph 
b. Maximum speed on Rail: 30 Kmph (with possibility of design options to have higher 

speed on rail to be explored during design review) 
c. Maximum gradient on Road to maneuver bumpy terrain, pits with capability to climb 
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e. Speed in reverse direction: 30 Kmph with reverse view camera 

18 It should be fitted with facility of keeping tools. The list of tools to be decided at the 
design approval stage depending upon the availability of space and requirement 
for handling maintenance works of 2x25 kV OHE system. The following safety tools 
a. Two numbers Fire Extinguisher 
b. 4 sets of safety jacket, shoes and helmets 
c. 4 nos. portable flood light with a mounting arrangement on the hydraulic platform and 

cradle.  
d. All accessories as part of road vehicle supply such as extra road wheel, tools etc. 
e. Hydraulic jack for lifting road vehicle in case of emergency 
f. Mobile charging facility and power supply point for operation of laptop 
g. Essential tools for hydraulic platform and crane 

B. 

1 It is a rail road vehicle self-contained, self-propelled and having capability to 
maneuver bumpy terrain. Smooth ride over ballasted track without disturbing 
ballast profile and align on the track at the desired location in minimum possible 
time.  The special features of the MEWP are detailed as follows: 

1.1 This is a rail-cum-road vehicle self-driven to attend OHE defect.

1.2 The MEWP shall maneuver the bumpy field, ballast slope of 1:2 with fixtures to 
prevent damage to ballast profile and climb onto rail and off from rail within 5 
minutes.  

1.3 It should have a lifting platform to attend OHE and a lifting cradle to attend 
equipment of feeder wire up to 12-meter height. It should be possible to operate 
both the items i.e. crane-cradle and platform simultaneously. There shall be a 
provision to operate both the items through a remote control with the staff from 
the ground, platform or cradle and suitable in-built interlock for the purpose of 
safety.  

1.4 The vehicle shall have a cabin for transportation of four staff on the MEWP and 
operation of the vehicle on rail and road and also possible for operation by 
remote control from ground. The working cabin, crane and cradle shall be self-
balancing, while working on curvature to compensate against the cant.  

1.5 The vehicle shall be a rail-cum-road vehicle with minimum speed of 20 Kmph on 
rail (with provision to explore the possibility of raising the speed up to 30 Kmph 
during design stage) and creep speed for working between 1-5 Kmph. Higher 
speed on rail will permit the movement of the MEWP to attend nearby location 
quickly. The Bidder shall submit the proposed speed on tires.  

1.6 It should have suitable fixture for movement of the vehicle over ballasted 
embankment at a slope of 1:2 without any damage to ballast profile and also the 
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1.7 It should have one hydraulically operated working platform and another 
crane/cradle. The operating reach of the hydraulic platform shall be as per the 
OHE parameters given in VOL III and that of a crane with cradle to attend the 
OHE equipment at the maximum height of the super mast/feeder wire.  

Platform LxBxH 2000x1000x500 (appx.) Lifting height of contact wire with two 
persons working.  

Cradle LxBxH1500x1000x1000(appx) Lifting Height to attend feeder wire with 
one person working and carrying material (Total Weight 150 Kg) 

Remote operation of the MEWP, its platform and crane with cradle shall be 
possible with individual control and separate unit.  

1.8 The Bidder shall submit the relevant International Standards concerning the 
safety features for the staff working on MEWP to which it has been 
manufactured giving the details of its functioning on the integration of radio 
remote control, manual control, limitation of movement if any etc.  

1.9 Sketch 12B-1 and 12B-2 provides understanding 
and is only indicative. The Bidder may submit design to meet the overall 
requirement.  

2 One number of earthing pantograph ensuring safety in operation to check the 
stagger and height manually after the repair works are completed 

3 The Bidder shall submit the complete layout, dimensions, operating procedure, 
capability, power of engine, calculation to support the capability and stability while 
movement and work during design approval stage, etc. with video clip for user 
friendly understanding.  

4 The Contractor shall ensure provisions of all safety measures relating to electrical, 
movements, personal during travelling and working on the MEWP and shall furnish 
all details during design approval stage.  

5 It should be fitted with necessary tools and accessories to facilitate safe and easy 
working. 

The following safety tools shall be provided 
(a) Two numbers Fire Extinguisher 
(b) 4 sets of safety jacket, shoes and helmets 
(c) 4 nos. portable flood light with a mounting arrangement to cover general lighting, 

on the hydraulic platform and cradle.  
(d) Mobile charging facility  
(e) Essential tools for hydraulic platform and crane 
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Sect

1 The criteria for identify the location of VCMBS is on approach to a wagon 
maintenance depot or station having lines to detach the defective wagon and siding 
for placement or feeder route connecting Indian Railway network.   The run time of 
the train to the maintenance depot or station shall be more than the total time taken 
for the assessment of the defect and sounding alarms.  

2 The train shall generally be in free rolling without any traction or braking effort for 
smooth detection of defects while passing over the detection zone. Such locations 
are naturally available at neutral sections/feeding post. The single phase 230V 
(+10% and -25%) traction supply through Auxiliary Transformer is expected to be 
available. The Contractor can also avail power supply from the nearest railway 
station with variation of about ±10% by laying its own cabling system for the 
purpose.  

3 Generally, there shall not be any power supply interruption through AT but the 
Contractor shall arrange reliability in the power supply system through UPS.  

4 VCMBS shall be located close to the DFCCIL data node.  

5 The design of VCMBS and installation of WILD and HAHW shall take into 
consideration the environmental and climatic conditions as specified in Attachment 
14 Vol III and SSOD of DFCCIL etc. Since part of the equipment will be assembled, 
minimum ingress protection IP 66 be complied with.  

6 In case the Contractor proposes to use 230V Auxiliary Traction or from Railway 
Station supply, the responsibility to ensure protective system towards wide 
variation of voltage, harmonics, surges and lightening lies with the Contractor. The 
other alternative with the Contractor is to provide solar panels of suitable capacity 
for sourcing the power for the purpose. The Contractor shall specify the sourcing 
of power supply. In case, the Contractor suggests any other alternative, the same 
shall be specified and design features for sourcing the power supply shall be given. 
However, the same shall be finalized at the time of design approval stage.   

7 It is planned to install two equipment namely Wheel Impact Load Detector (WILD) 
and Hot axle and Hot Wheel (HAHW) detector. The Bidder shall keep provision for 
installation of additional equipment at a later stage if decided by the Employer and 
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8 The system shall include and not limited to all track side equipment, cables-electric 
and communication, server computer, client computer at OCC, SMS delivery 
system, software for site and central server etc. The layout of the WILD and HAHW 
in the base station shall be designed ensuring friendly access for maintenance and 
inspection. All assemblies/parts of the system shall be easily accessible for 
maintenance.  

9 The system design shall be such that it shall not modify the rail requiring drilling, 
grinding, welding, cutting or replacing the existing rails with external instrumental 
rail. It should be possible to remove the system with ease during the working of 
track maintenance and rail grinding machines.  

10 Two tiers shielding or grounding arrangement against external factors shall be 
provided for the protection of equipment.  

11 The data cable laid for transfer of data shall be common for both the equipment 
with 100% redundancy. The Contractor shall make arrangement for transfer of data 
to OCC/Station and also SMS to five DFCCIL officials using GSMR network.  

12 The cabling from an instrumented portion of rail should be through armored 
protected PVC sheathed electron beam irradiated copper cable with adequate 
protection in harsh environment.  

13 The Data acquisition system, electronics, etc. shall be enclosed in a suitable steel 
enclosure with IP67 protection to avoid ingress of water and dust. In case fan is 
used for the purpose of cooling, the desired Ingress protection shall be with fan in 
working condition. The details of the IP shall be submitted.  

14 Modules liable to develop faults shall be plug-in types to enable replacement of the 
defective ones quickly. The unit shall be fabricated using industrial grade electronic 
components.  

15 The Contractor shall design the IP required of the VCMBS room from rain, 
thunderstorm, lightning, electro-magnetic interference etc. and shall submit the 
details.  

16 One set of WILD and HAHW is mounted at each VCMBS. The format for data 
collection and display shall be standardized in a format so that operator at OCC 
shall visualize the measured parameters of each axle in one display, i.e. wheel 
impact load and temperature of each axle and wheel tread together. 

17 The Contractor shall submit the range, resolution, error tolerance and repeatability 
of each of the parameters measured by the WILD and HAHW and shall confirm to 
International Standards as applicable for such measurements.   

18 



Sect

19 The data acquisition system shall be of suitable type using an appropriate number 
of channels to support the dynamic acquisition of all train data. The track side 
equipment shall have the capability to record and locally store raw captured data 
for up to 1000 trains and the processed reports for up to 20000 trains. 

20 The system should be able to generate hard copy of reports covering various 
parameters, e.g. site identification, wheel identification, axle identification, impact 
load, speed, direction, date, time etc. at the central control office whenever 
required. 

21 Automatic Identification of Train and Automatic Measurements (applicable for 
HAHW Section 9.7.2 as well) 

21.1 

21.2 

22 Automated Alarm Notification based on Load levels, ILF and HAHW  

22.1 

22.2 

22.3 

22.4 

23 The system shall be capable of detecting the approaching railway vehicle for 
pon completion of the 
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24 HAHW and WILD system shall be able to operate continuously round the clock 
daily without any human intervention and record data of movement of vehicle in 
either direction.  

25 The Contractor shall integrate the sensors, power supply, or any other hardware 
of WILD and HAHW instead using different sensors and hardware for achieving 
the same purpose.  

26 The Contractor shall be responsible for providing the server system and required 
software for collecting data, storage and presentation of reports sent by the track 
side equipment such as WILD and HAHW. The Contractor shall also integrate 
system for transfer of reports of the train to the adjacent Railway and details will be 
finalized during design approval stage when location of installation is finalized.  

27 The installation will be at remote location and vulnerable to pilferage. A sketch No. 
13 is given to make a room along with barbed wire fencing.  

28 Maintenance 





Section 9.7.1 Wheel Impact

Wheel Impact Load Detection system shall be able to perform data acquisition of wheel 
impact on a rail more than the set standard for the wheels of trains under moving 
conditions at all speeds and shall further proceed for report generation. The Bidder 
shall propose Specialist Manufacturer who qualifies as per supply and commissioning 
performance of 10 systems in last three years (refer sub-factor 3.2(e)(iii) 12) Vol I). A 
client certificate being attached shall also include the time period of service 
performance from the client.  

1 The scope of work includes design, testing, inspection, supply, installation of WILD 
at each VCMBS, commissioning, field test, training and attention to defects during 
the Defect Notification Period.   

2 The WILD server must have software for trending of the impact history of wheels 
of vehicles. The Contractor must confirm what minimum functional features of 
trending software are being offered. Some minimum desirable examples are  the 
software should be capable of generating an alert if a vehicle has any parameter 
(as measured by the one or more detectors) repeatedly over user-settable 
threshold limits. It should be capable of predicting the approximate time to reach a 
certain user-settable threshold limit based on past trends of parameters as 
measured by one or more detectors. Further improvements as per the direction of 
the Employer shall be incorporated by the Contractor at no extra cost. 

3 The system shall comprise adequate number of channels, with two numbers as 
spares for each pair of rail, which shall be sufficient and capable to demonstrate 
coverage of 100% of wheel tread/circumference of all types of rolling stock over 
the full speed range of 30 kmph to 100 kmph. 

The system shall be able to count the number of axles from various measurement 
channels. 

Graphical and animated videos or any other method shall be submitted with the 
Bid to prove the compliance of 100% coverage of the wheel circumference for any 
defect resulting in high impact loading. The method of testing during inspection and 
site acceptance shall be submitted.  

4 Impact Load Measurement & Impact Load Factor (ILF) Measurement of all Wheels 
4.1 

4.2 



Sect

4.3 

4.4 

4.5 

5 The system should be able to work effectively in the speed range of 30 Kmph to 
100 Kmph.  

6 Software generated Automatic Report & Analyzed Data transfer to DFCC Control 
Office. 
The software shall be able to generate the report having following items for each 
train. 
a) Date of run. 
b )  Time of train passing.
c) Train no. 
d) Axle no. from front 
e )  Average normal dynamic wheel load.
f) Maximum dynamic wheel load. 
g )  Impact load factor.
h) Speed of each Axle. 
i) Overloaded wheels details 
j) Speed of train. 
k) 

7 Self-Calibration of Channels to maintain accuracy 
The system shall be able to automatically check all measurement channels 
periodically to maintain reliability. The train data should be published only if it 
passes the Data Validation criteria to be decided at the design approval stage.  

8 Self-Diagnostics 
The system should have the self-diagnostic facility for faulty measurement 
Channels and discard data from them during measurement. 

9 Instrumentation optimized for capturing full Wheel Circumference data. 

10 More Number of Measurement zones as per the technology adopted shall provide 
greater accuracy.  

11 
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12 The system shall be designed with the ability to detect and identify all types Defects 
that can cause High Impact Load 
a) Unevenness in Side Bearer 
b) Wheel Flat 
c) Broken Spring 
d) Dashpot Oil Leak 
e) Cone Defect 
f) Bolster Spring 
g) Axle Box Cant 
h) Friction liner 
i) PU Pad 

13 Wheel Impact Load Detection (WILD) system shall be designed with the major 
components as follows: 
a) Signal conditioning unit 
b) Train Trigger Sensor 
c) Real time Embedded controller 
d) Impact Load Analyzer Software 
e) Wireless data transfer 
f) Power back up 
g) Calibration Setup 



Sect

1 The specification and design parameters HAHW system are based on RDSO 
Specification No. 12 (Vol III) but not mandatory for the Bidder. In case an alternate 
design qualifies with proven performance of supply and commissioning of 
minimum 10 systems in last three years (refer sub-factor 3.2(e)(iii) 13) Vol I) the 
same shall be submitted with complete technical details along with Technical Bid.   

2 A HAHW detection system shall be able to and identify for approaching rolling stock 
for measurement of temperatures of axle box and wheel tread while the train is in 
motion up to a speed of 100 Kmph and to automatically transmit data, alarms and 
reports to the end users. 

3 The system shall be designed with the ability to detect and identify all types of axle 
boxes of different rolling stock operating on the IR freight train and service vehicles 
of DFCCIL. It should have the flexibility for adding any new design in the future.  

4 The HAHW system shall also be possible to be integrated with the automatic 
vehicle identification capability for differentiation of individual wagon and axle 
passing through the sensing location at a particular date and time. This will allow 
vehicle or individual axle box to be predicted by trend analysis of historical data. 

5 The mechanical components and sensor housing shall be made of heavy duty 
stainless steel or best suited for this purpose, suitable ingress protection, anti-
pilferage mounting and protection from the environmental condition Attachment14 
(Vol III) and SSOD (clause 2.4(b) Section 8).  

6 The wheel diameter of the stock working in this section shall vary from 700 mm to 
1100 mm and the number of vehicle with 4 axles may go up to 150 vehicles (600 
axles) of all categories, i.e. locomotives, freight wagons, service vehicle etc.  

7 The system should be capable of acquiring the temperate of axle boxes and wheel 
tread of trains moving up to a maximum speed of 100kmph.The measurement 
range for axle box shall be 0-150-degree, resolution +1K and repetition accuracy 
of ±2K (±1K at 70 degrees and ±2 K at 30 degree). The measurement range for 
wheel shall be 140 -650 degrees with accuracy of better than ±10K for temperature 
range of 140-400 degree and ±20 K for temperature range of 401-650 degree. 
However, the final range, accuracy, repeatability etc. shall be decided during 
design approval stage.  

8 Train parameters to be acquired: - The system shall be capable of measuring the 
temperature of both the axle boxes and wheel tread of each axle of passing train 
and integrate with the recorded parameters of WILD as per Section 9.7.1. 

9 



Sect

9.1 

9.2 

9.3 

9.4 

10 The Data acquisition system shall be such that it acquires, processes and transmits 
the data in real time preferably within 5 minutes. 

11  A communication network to transmit data from the data acquisition equipment to 
the nearest data node for onward transmission to OCC.  The format for printing 
report shall be integrated with that of WILD.  

12 There shall also be provision in software of the trackside equipment for increasing 
the number and type of limits and it should be possible for user to change alarm 
levels and types of alarms. If these require modification to the system / backend 
software at the server these will done by the manufacturer whenever required 
without any additional cost and shall be deemed as a part of the supply / 
maintenance agreement. 

13 Local Trackside Equipment Requirement: 



Section 9

13.2 

13.3 

a) Absolute temperature threshold. 
b) Ambient temperature. 
c) Temperature difference on bearings and wheel tread on same axle. 
d) Temperature of Axle Box and wheel tread w.r.t. average temperatures of all Axle 

Boxes/wheel tread of train on that side of axle box. 
e) Difference of Maximum and Minimum temperatures of Axle Boxes and wheel tread 

on that side of the train. 
f) The alarm thresholds shall be configurable. 

13.4 

a) Influenced by sun, sparks from brakes, reflections, external heat sources or even 
internal effects shall be detected and such false alarms shall be consequently 
discarded. 

b) It shall be possible to set or change the alarm levels individually for    each type 
alarm for all vehicles, stored in the vehicle register. 

13.5 

13.6 

13.7 

13.8 

13.9 

13.10 

13.11 

13.12 
a. 

to 100 kmph) 
b. Train length. 

13.13 
a. Black body source for calibration of temperature sensors or any other suitable 

equipment for calibration depending on the model being offered by the Bidder. 
Complete technical details shall be provided in the offer 

b. Hand held non-contact pyrometer similar to Fluke 62 
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1 General 
1.1 

1.2 

1.3 

2 The technical Parameters of the Hopper wagon for guidance and developing a 
design are as follows: 
a) Axle Load: less than -25t 
b) Tare Weight: Less than 27.5 t 
c) Carrying Capacity: more than 66.4 t 
d) Density of stone ballast: 1.442 t/m3 
e) Volumetric Capacity Up to Top: more than 46.1 m3

f) Length of Head Stock: 10.718 m  12 m  
g) Maximum speed 100 Kmph in loaded and empty condition 

2.1 

2.2 

2.3 

3 System of Ballast discharge 
Ballast discharge system shall consist of Automatic and manual discharge.  

3.1 

3.2 
a) Automatic discharge system shall consist of mechanized operation of gate and 

actuation system for mechanical operation. The mechanized opening shall have 
minimum three slots to regulate the opening as per the requirement of ballast 
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b) Automatic discharge system should have provisions of remote operation as well 
as joystick type simple operation which can be operated by the staff walking along 
the track. For the purpose of remote operation, the minimum distance and 
provision of selection of hopper shall be finalized during design stage but details 
shall be submitted along with the Bid. 

c) The operator shall have a system to select either of the three slots and any 
position if continuous operation is proposed. It shall also be able to change the 
same in between the operation of discharge.  

d) It should be possible to close the gate when working in any position during 
emergency.  

e) The mechanized operation shall preferably be hydraulic or any other system 
having proven records. The source of power supply may be solar chargeable 
battery or DG powered. The proposed system shall be advised but will be finalized 
during design approval stage. 

4  Supplier Experience 
There are two important parts of the P&E namely the Hopper Wagon and another the 
Automatic Discharge System. The Other Manufacturer chosen by the Bidder shall meet 
the following experience collectively: 

a. Hopper Wagon: Existing RDSO approved source for supply of wagon stock to Indian 
Railways or any other manufacturer having minimum supply of 100 hopper wagons 
to world Railways during the last three years.  

b. Automatic Discharge System:  
i. Experience of supply of minimum 100 automatic discharge systems installed, 

commissioned and working on hopper wagons for the last three years on any 
world Railways.  

ii. In case, the Bidder proposes another source having experience in manufacture 
and supply of minimum 100 sets of hydraulic or electric power operating gate 
along with independent power supply of similar capacity for different application 
during last three years, then the Other Manufacture shall provide additional 
warranty of minimum 2 years over and above the Defect Notification Period. 
The period of additional warranty shall not result in any additional contractual 
obligation on part of the Contractor.  





Section 9.9 OHE Rehabilitation and Renewal Eq

1 General 
1.1 

a) Rehabilitation: To undertaken restoration of OHE during accidents, panto-
entanglement etc. within minimum possible time. The work requires simultaneous 
re-rolling of defective/broken contact and catenary wire and simultaneous un-
rolling in of the new contact and catenary wire.  

b) Renewal: To undertake renewal of contact wire when worn out. The work may 
require removal of old contact wire (may or may not including the catenary wire) 
and unrolling of new contact wire under tension.  

c) New Wiring: To undertake electrification of existing or newly laid rail network. The 
work includes simultaneous laying of contact and catenary wire under tension, 
fixing on the cantilever assembly (preinstalled) and dropping. For the purpose of 
fixing cantilever and dropping, the TW under procurement in this package will be 
used.  

d) During un-rolling/re-rolling, the contact/catenary wires shall remain in constant 
tension and no twisting shall take place in contact wire in any condition.  

e) The 8-wheeler tower wagon covered in the Section 9.4.2 and MEWP covered in 
Section 9.6 are proposed to be used to assist in other related work of dropping, 
work at cantilever etc. The Bidder shall ensure compatibility of these maintenance 
vehicle for this purpose.  

1.2 

2 The equipment shall be installed on the vehicle for which a sketch 15 is attached. 
The vehicle platform shall be similar to Section 9.4 except that in the present case 
it is self-propelled with one DG set and two numbers of Traction Motor and no 
facility for staff, store, workshop, tools etc. shall be required. It should be possible 
to work the vehicle at a creep speed of 0-5 kmph. The maximum permissible speed 
when hauled on its own power shall be submitted. The maximum permissible 
speed when attached to a train shall be 100 Kmph.  

3 While laying out new contact and catenary wires, it shall be capable for erection of 
tensioning equipment and droppers. It shall also be capable for providing proper 
tension in contact and catenary wires, adjustment of droppers and OHE profile for 
proper height of contact wire and stagger etc. The tension length over IR is of 1550 
m and on DFCCIL may be around 2000 m.  

3.1 
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3.2 

3.3 

3.4 

4 Provisions on the platform of the P&E 
The Employer is looking for following provisions in the P&E. The Bidder shall study 
the requirement and may suggest the scheme differently but achieving the 
objective and purpose substantially.  

a. 

b. 
i. 

ii. 

iii. 

iv. 

c. 
i. 
ii. 

d. 
i. 
ii. 

e. 
i. 

ii. 

f. 
i. 

ii. 

g. 
i. 

ii. 
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iii. 
iv. 

v. 

h. 
i. 

i. 
i. 

j. 
i. 

k. 
i. 

5 Site Acceptance Test 
a. 

b. 

c. 

i. 
ii. 

iii. 
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1 General 
1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

2 The flat wagon shall generally be attached to RBMV covered under section 9.4.1. 
The crane provided shall be utilized for the purpose of loading and unloading of 
the heavy material. The Bidder shall ensure that both the items are compatible to 
perform the function.  

3 Side posts shall be provided to prevent falling of material of the vehicle along with 
slings to secure the loaded material with the posts for full safety.  

4 The technical parameters of the vehicle are as follows 
a. 
b. 
c. 
d. 




