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1.2.2 Noted 16. Low-voltage switchgear and control gear, 

Electrical relays for power system protection: IS 

3231, 60947                    20. Programmable 

controllers, Part 3: Programming languages : IEC 

61131-3

Accepted.

35. What does this mean? 5 years after ordering 

the first body shell?                                 BT 

requested to add the follwoing too                     

 41. Information transmission in the train (train 

bus) : UIC 556         42. Functional model for the 

remote control of traction units : UIC 647

35. The content in the 

bracket has been 

deleted.                          

Additional items: no 

clear reason for their 

inclusion have been 

indicated. So not 

agreed.

1.3.1 As a general design practice,the 

design calculations and gauranteed 

perfromance are based on nominal 

system parameters.Therefore we 

propose 25KV nominal voltage as 

basis for design calculations and 

guaranteed performance.

Would you inform us the 

performance guaranteed 

voltage expressly. Toshiba 

guesses the voltage range is 

from 22.5kV to 27.5kV.

Siemens:  Not agreed. 

Toshiba:  Voltage 

range for guarnateed 

performance will be 

between 22.5 KV to 

27.5 KV as indicated in 

specification clause 

2.1.4.

1.4.2 In lines with global practice, track 

geometry conditions shall be 

according to EN 14363 for speeds 

>199 kmph.

Not agreed. This 

requirement should be 

followed as per 

requirement of the 

Track Dte. of RDSO.

1.4.3 In lines with global practice, track 

geometry conditions shall be 

according to EN 14363 for speeds 

>199 kmph.

Not agreed and Spec. 

clause will be followed 

only.

Reasoned Document - Specification for High Horse Power Passenger Loco with Speed up to 200 kmph
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1.4.6 Noted IR vehicle specifications normally ask for 102 

mm (4 inch) of clearance between top of rail 

level and any part below the vehicle between 

the wheels. A very common and widely spread 

minimum clearance is either 3 inch or 80 mm. 

Which is the concrete reason why IR requests 

102 mm? While this does not constitute a 

problem for low powered vehicles, it may 

impose additional constraints on the gearbox 

on high-power locomotives where the gearbox 

is the most critical part in terms of clearance. 

Not agreed and Spec. 

clause will be followed 

only.

1.4.7 In lines with global practice, track 

geometry conditions shall be 

according to EN 14363 for speeds 

>199 kmph.

Not agreed and Spec. 

clause will be followed 

only.

1.4.8 In lines with global practice, track 

geometry conditions shall be 

according to EN 14363 for speeds 

>199 kmph.

Kindly add these information also:                                                                                                                                          

Track super-elevation (cant) :  ? mm                                                                                                                                         

Max cant deficiency (or max. uncompensated 

transverse acceleration) for passenger trains : 

__ mm   (or m/s2 ) ?,  BT suggests these values 

should be mentioned

Not agreed. This 

requirement should be 

followed as per 

requirement of the 

Track Dte. of RDSO.

1.5.1 Noted Normally, the 

requirement of 

maximum 

atmospheric 

temperatures is 70 C  

Not agreed. Spec. 

clause to be followed 

only.
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1.6.2 Noted The specifications in general provide a kind of 

“wide band” limitation while it is well known 

that track circuits operate at defined 

frequencies characteristic of the respective 

types. With such wide ranges (1400 Hz to 5000 

Hz for example) it is very difficult to find an 

optimal low-loss design of filtering elements or 

even to avoid filters.                                                                                                                                                                              

Track circuits operating at 1700, 2000, 2300 and 

2600 Hz with defined band width are well 

known, but they are not operating at undefined 

frequencies in between.                                                                                                   

BT would like to request IR to establish a 

comprehensive list of those types of track 

circuits actually used on their network to allow 

the industry to optimize the traction chain and 

minimize thermal losses caused by the presence 

of filtering elements as well as the weight, size 

and cost of these elements. EN 50238 is 

mentioned in the locomotive specifications. This 

standard provides information on some track 

circuits, and may help to define more precise 

limits, but only for those track circuits contained 

therein. 

Not agreed. This will be 

as per IR standard 

requirment inforced 

from time to time 

therefore need to be 

followed.

1.6.4 Noted This paragraph must be removed unless types 

of track circuits used on IR’s network are 

specifically listed and are identifiable with those 

listed in EN 50238.

Not agreed. The details 

required shall be 

shared with the 

contractor. 

1.7.2.1 Noted BT suggest this to reformulate as, The plan for 

Reliability, Availability, Maintainability and 

Safety shall conform to EN 50126. Reliability 

calculation of electronic components shall 

conform to IEC 61709. 

Agreed. IEC 61709 

deals with electronic 

components.

1.7.2.6 Noted BT suggests, This requirement has to be 

deleted. It is common practice, fully in 

accordance with EN 50126, to use one single 

methodology for the risk assessment.

Not agreed. Spec. 

clause to be followed.
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2.1 2.1.7: Brake distance of 1100 m is 

very short

for comparison: Brake distance with 

pneumatic brake only and 15% 

adhesion coefficent for Vectron is 

approx. 1800m (in position R) down 

from 200kmph. For new 6-axle loco 

the axle load is lower which may 

result in approx. 1600 m brake 

distance. Next step could be change 

of brake materials (brake disc and 

brake blocks) which leads to 

additional costs.

Is it possible to reduce the speed of  

a single running locomotive to e.g. 

120 km/h like it is done in Europe?

Detailed brake calculation 

necessary for further statements.

Clause 3.1.3 shows “‘tractive 

effort-speed’ and ‘draw bar 

pull-speed’ curve under HALF 

WORN CONDITION”. Toshiba 

understands the tractive effort 

varies according to the wheel 

diameter condition, e.g. 

starting tractive effort will be 

less than 400 kN in new wheel 

condition, and it will be more 

than 400kN in fully worn 

condition. Please let us know 

the wheel diameter condition 

in this requirement.

Maximum gross 

weight of train should 

be provided.

In order to better define the 

real power requirement 

could you provide the type 

of load that the loco will be 

hauling, the schedule time of 

the journey and the line 

profile. This will help us to 

better define the required 

power. 8-9 MW seems a very 

high requirement. We 

request you to consider the 

power requirement range of 

6.5-7 MW.

Siemens: 2.1.7: IR 

signalling system does 

not allow such a large 

braking distance. It 

shall be designed to 

suit spec. and IR 

system.                     

Toshiba:  The tractive 

effort condition to be 

met as difined in 

different clauses of the 

specification.       CRRC 

& Alstom: Spec. clause 

to be followed as per 

the requirement of the 

IR.

2.2.1-Axle load of 20.3 tons is highly 

conservative, which will adversely 

impact the tractive effort design. 

We propose to use 22.5 tons as 

permitted axle load according to EN 

15228.

2.2.2-Please clarify on 

Instantaneous wheel load!!.

2.2.3- test speed 225 ok, "…for 

mainline BG track

2.2.2: Which formula or boundary conditions 

does IR apply to calculate this?

Please allow the 

manufacturer/bidder to 

decide on the no. of 

axles/bogied configuration. 

We also request to incresase 

the Axle Load limit as 21.5 

Ton/Axle.

2.2 Siemens: Not agreed 

except 2.2.7 for which 

data may be provided 

to the contractor on 

demand subject to the 

availibility of the same.                            

BTIPL: 2.2.2- The clause 

is as per IR 

requirement. 2.2.4- 

Clause has been 

modified suitably.     
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2.2.4-Static buffing load of 200t 

(according to EN 12663) is sufficient 

for passenger locomotive. Please 

review the requirement.

2.2.5-Please permit up to 3.2 t 

which is proven design in Europe for 

high speed locomotives.

2.2.6-Please add quality of tracks to 

be in accordance to EN 14363

2.2.7-We need to have exact 

planned  track data, profile of rails, 

track inclination, equivalent 

conicity, maintenance limits to 

confirm this

2.2.8-Testing should be done as per 

relevant  EN standards

2.2.9-Testing should be done as per 

relevant  EN standards

2.2.10-Testing should be done as 

per relevant  EN standards

2.2.4: The loco will be designed to withstand a 

static buffing load of 400 Tonnes at the buffers 

or central coupler?

2.3 Track geometry conditions shall be 

according to EN 14363.

Not agreed. Spec. 

clause to be followed.

2.4.1.1 We recommend that Railways 

provides operational requirements 

and allows suppliers to calculate 

power requirement. 

Not agreed. Spec. 

clause to be followed.

modified suitably.     

Alstom:  Not agreed. 

Spec. clause to be 

followed.
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2.4.3.1 Noted BT suggests to reformulate as, Specific energy 

consumption per 1000 GTkM (incl. locomotive 

weight) and also efficiency at 100, 150, 200 

kmph will be indicated.

Would you inform us the 

definition of “Specific energy 

consumption” (e.g.: light 

engine or hauling coaches, 

including or excluding 

Auxiliary/Hotel load energy 

consumption)

BTIPL: Agreed and 

clause modified.        

Toshiba : Information 

shall be provided.

2.4.3.2 For an exact calculation IR should 

define a specific operating point 

(power, speed, OHE voltage, 

ambient temperature).

Not agreed. Clause is 

self explainatory.

2.5 Noted BT suggests to detele this as Starting tractive 

effort has been defined in § 2.1.1 of this 

chapter.

Not agreed. This clause 

compliments clause no. 

2.1.1.

3.2.2 Please allow Weight distribution 

according to EN 15228 which is 

proven design for high speed 

locomotives in Europe?

Not agreed. Spec. 

clause to be followed.
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3.2.5 Obstacle deflector (cow catcher) 

against 400 kg animal hitting with 

200 kmph is not possible:

Energy input to the deflector would 

be approx. 0,6 MJ!

Requirement in Eurpe is according 

to EN 15227 "crashworthiness 

requirements": static force of 300 

kN in the middle of the deflector for 

vehicle speeds of more than 160 

km/h.

Obstacle deflector (cow catcher) 

will be profiled but entry of animals 

can not be completly prevented.

Note:

Front plate of underframe as low as 

possible in conjunction with the 

gauge --> minimum vertical 

clearance of 102 mm under all 

(wear) conditions.

Please mention, According which standard, or 

which dimensioning criteria to apply? BT feels 

that despite of all efforts that can be made, the 

consequences of hitting a 600 kg animal cannot 

be predicted. The animal may be projected onto 

the opposite track and hit by an oncoming train 

while lying between the rails, thus potentially 

entering below the cattle guard.   High speed 

railway lines MUST be reliably fenced.

Not agreed. Spec. 

clause to be followed.

3.2.6 Please provide technical details for 

an H-type coupler head with 

integrated transition coupler (screw 

coupling)?

The details shall be 

provided on demand.

3.2.9.2 We propose to use UIC 651 for 

ergonomic and human engineering 

aspects also which is of glabally 

accpetable norms.

Agreed. Clause has 

been suitably modified.
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3.2.9.3 The air conditioning and heating 

system shall maintain temperature 

as per UIC 651, during summers as 

tint = 20 + 0.5 (text – 20) in °C (text 

> 20°C); tint = inside temperature, 

text = outside temperature by 

compressor cut in/ cut out. 

Temperature between 19-21 

degree Celsius during winters.

Humidity between 40% - 60% in all 

seasons.

Fresh air quantities will be 

according to UIC 651 0.5 

m3/minute with two persons as 

regular crew. Therefore a minimum 

of 1 m³/min is provided for the 

drivers cab.

Not agreed. Spec. 

clause to be followed.

3.2.9.4 Electric windscreen wipers can be 

provided but without emergency 

manual control.

Agreed. Clause has 

been suitably modified.

3.2.9.7 The windshield is tested according 

to UIC 651 and withstands 

mechanical impacts. In case of 

heavy impacts, the windshield 

protects the driver because of its 

multi-layer design.  Therefore we 

believe a grill is not necessary.

Not agreed. Spec. 

clause to be followed.

3.2.9.8 Noted Technical specification for 

interoperability requirement 

for this type of locomotive 

authorises up to 78 dB(A) in 

the cab.

Not agreed. Spec. 

clause to be followed.
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3.2.12.1 (iv) - Dynamic augmentation of 

maximum 25 % according EN 13979  

is recommended for reducing 

unsprung mass.

(vii) This is mentioned in 3.2.12.5 at page no 26 It seems that only the wheel 

diameter in new condition is 

defined in this Clause. Would 

you inform us the wheel 

diameter in fully worn 

condition. Toshiba guesses the 

wheel diameter in fully worn 

condition is 1016mm in the 

case of new wheel is 1092mm, 

and 1150mm in the case of 

new one is 1250mm.

Siemens: Not agreed. 

Spec. clause to be 

followed.              BTIPL - 

clause 3.2.12.5 

modified accordingly. 

Toshiba:  Firm should 

submit the details of 

new and fully worn 

wheel diameter based 

on the range given in 

the clause in their 

offer. Accordingly spec. 

clause 3.2.12.1 (ii) has 

been modified.

3.2.12.2 For high speed locomotives design, 

it is important to reduce unsprung 

mass. Therefore we recommend 

use of hollow axles, which also 

permit non-destructive ultrasonic 

testing in lines with requirements 

defined under clause 2.12.8.

We recommend 10% dynaic 

augmentation in lines with EN 

13104 for reducing the unsprung 

mass.

Hollow axle is 

recommended for high 

speed locomotive. It 

could reduce unsprung 

mass.

Not agreed. Spec. 

clause to be followed.

3.2.14 Noted Should be modified 

as: As bogie 

suspension can ensure 

the mentioned way of 

dismantling and also 

good for the relatively 

high operation speed 

of locomotive up to 

200 kmph, the bogie 

suspension mode for 

the motor is 

suggested. Please 

confirm. 

Not agreed. Spec. 

clause to be followed.
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3.2.16.1 The multi layers plates are not 

required. Please permit use of 

single layer plate.

Not agreed. Spec. 

clause to be followed.

3.2.16.3 What is self-lapping?

Is "self-lapping" a position 

dependent operation?

For direkt Brake it is a time 

dependent operation.

Please permit a Direkt brake which 

is not adjustable and is designed for 

15% adhesion coefficient.

Not agreed. The clause 

is self-explanatory. 

Further the spec. clause 

to be followed.

3.2.16.6 It should be allowed to use vertical 

or horizontal axes for brake (and 

traction) handles.

European standard is horizontal 

lateral axes for brake handles, 

pulling the handle (in direction to 

the driver) will apply the brakes.

The clause has been 

deleted as IR presently 

uses both horizontal & 

vertical movement of 

brake handles.

3.2.16.15 We recommend to permit 

galvanized steel pipings and 

fittings?

Not agreed. Spec. 

clause to be followed.

3.2.16.16 Can a 'verticial' position for normal 

operation for Cock handles on 

panels and  isolating cocks at either 

end, located below each buffer 

beam of the Locomotive ber 

permitted?

Not agreed. Spec. 

clause to be followed.

3.2.16.19 Rubber 'O' rings is a proven design, 

therefore can IR accept the same?

Can the requirement of colour 

coding be deleted (alternatively can 

a proper documentation in this 

respect be permitted?)? 

Not agreed. Spec. 

clause to be followed.

3.2.17.4 In case brake rigging is not applied, 

can this requirement be deleted?

Not agreed. Spec. 

clause to be followed.
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3.2.17.6 We recommend use of springloaded 

Parkingbrake (no hand brake 

mechanism) .

The design of diameter shall be 

based on the detail design subject 

to customer approval.

Not clear. Spec. clause 

to be followed.

3.2.17.7 Noted Note: 3.2.17.1 says only disc brake. Accepted and clause 

modified suitably.

3.2.18.5 40 % dynamic augment according 

EN 13749.

Not agreed. Spec. 

clause to be followed.

3.2.18.6 Please add quality of tracks to be in 

accordance to EN 14363.

Not agreed. Spec. 

clause to be followed.

3.2.19.1 We recommend Aerodynamic 

profile according to EN 14067 .

The starting resistance is not relevent here. Siemens: Agreed. The 

clause has been 

suitably modified.       

BTIPL: Spec. clause to 

be followe.

3.2.20.1 Please allow use of EN 12663 for 

structural requirements to railway 

vehicle bodies.

(i) 200 t (approx. 2000 kN) are only 

possible when axle load is minimum 

21.25 t. According to above EN 

12663 only 30 % overload is 

required, 50 % overload requires 

even more loco body weight.

(v) Stationary locomotive under a 

squeeze load of 200 t applied at the 

side buffers/centre draw gear. 300 t 

are also in conflict with clause 3.4 in 

chapter 2.

(v) 2.2.4 states buffing load is 400 Tonnes. So 

Please correct 3.2.20.1

Siemens: Not agreed. 

BTIPL: Agreed and 

clause has been 

modified suitably.

3.2.22 We recommend to permit 

galvanized steel pipings and fittings.

Not agreed. Spec. 

clause to be followed.
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3.2.22.6 Can the use of manual drain valves 

be kindly permitted?

Not agreed. Spec. 

clause to be followed.

3.2.28 We propose to offer Horns as per 

EN 15153-2. The location shall be 

proposed during the design 

evaluation stage.

This aspect can be 

discussed during design 

evaluation stage.

3.2.30.2 Noted BT requests to reformulate the sentence by 

Rectification of coating damage which occurs 

due to impacts shall be possible at the 

Maintenance Depots.

Not agreed. Spec. 

clause to be followed.

3.2.31 Noted This has to be deleted, it is repeatation of 

3.2.9.8.

3.2.31.2 Noted Technical specification for 

interoperability requirement 

for this type of locomotive 

authorises up to 78 dB(A) in 

the cab.

3.3.4.4 Noted Does “extinguishing equipment” address a fixed 

installation triggered by the driver, or hand-held 

portable extinguishers?

Agreed and added 

following in the clause:                              

"Fire extinguishing 

equipment shall be 

provided with fixed 

installation triggered 

by the driver as well as 

hand-held portable 

extinguishers."

3.3.5.2 Noted Can IR supply particulars (manufacturer, type, 

drawing) of homologated 200 km/h high-rise 

pantograph as annexure to the specification?

Shall be provided on 

demand by IR.

The clause has been 

deleted due to 

repeatation.Associated 

clause no. 3.2.31.3 has 

also been deleted.
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3.3.5.3 Noted BT requests some clarification, why earthed? 

Earthing a damaged pantograph is not 

necessarily helpful. It may favour flash-overs 

from catenary and consequential short-circuits. 

Is manual disconnection on the roof itself ok 

(accompanied by thorough inspection of the 

roof and the components), or is a switch 

requested, operable from the machine room?

Noted. It should be as 

per standard IR 

practices for the loco. 

Therefore the spec. 

clause to be followed.

3.3.8.2 Noted This requirement is opposed to non-interrupted 

HL supply in neutral sections as it leads to 

physical separation of HL power supply 

generation and traction circuits, and shall be 

deleted. 

Clause has been 

modified suitably.

3.3.8.5 Noted Note: The present requirement leads to 

unnecessary oversizing of the transformer in a 

locomotive expected to have a low axle load 

and operating only intermittently at full power.

Not agreed. Spec. 

clause to be followed.

3.3.11.2 The globally accepted practice is to 

use 10% margin.The higher marging 

would unnecessarily push the cost 

for the locomotive.

Not agreed. Spec. 

clause should be 

followed.
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3.3.13 Pls change the statement (i) as 

below:

(i) In the event of breakdown of any 

one of the line side converter/drive 

side converter, the defective 

module shall be isolated and the 

Locomotive shall continue to feed 

power to remaining  traction 

motors for satisfactory working of 

the locomotive.

i: partly comply, only cutting of the 

plus pole of dc link of the faulty 

power unit, 

"satisfactory working" to be 

clarified

ii: partly comply, only cutting of the 

plus pole of dc link of the faulty 

power unit

Clause has been 

modified suitably.

3.3.14 Noted This sentence does not provide any positive 

contribution. BT request to delete this 

sentence.

Spec. clause will be 

followed.

3.3.15.12 Traction motor roller bearing test

  not  clearly defined

Flood proof  

   not clearly defined

All the tests shall be 

performed as per 

relavent IECs.
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3.3.16.16 Please permit use of compressor as 

per the deisgn and performance 

requirement of the locomotive.The 

detailed design shall be submitted 

to customer for acceptance during 

the design stage.

Not agreed. Spec. 

clause to be followed. 

3.3.17.2 Noted h) This can be modified as THD of input current 

(at full load) if connected to a transformer 

winding.

Agreed and clause has 

been modified suitably.

3.3.23.2 Noted The Second line shall be deleted " protocol or 

any other superior, internationally published

protocol." Data formats and Protocols shall 

follow UIC 556 and UIC 647.

Spec. clause to be 

followed. This is in line 

with other 

specifications presently 

being used for 

propulsion equipments.
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3.3.23.11 Noted Note: BT does not allow third parties to perform 

modifications of settings which may among 

others affect operational safety, equipment 

integrity, functional stability, and so on. Any 

changes need to be assessed and approved by 

BT and will normally be carried out by BT staff 

at the request of Railway company. BT suggests 

to delete the paragraph, or substitute it as 

follows: The locomotive supplier shall commit 

his willingness to modify parameters, adjust 

characteristics or behaviour of the locomotive 

in general, and add/alter protection features, if 

so requested in the future by IR in order to 

improve the operation of the locomotive.

Clause has been 

suitably modified.

3.3.23.13 Can the design (location, cooling, 

dust etc.) be kindly left to us in 

order to fulfil the stipulated 

performance parameters?

Not agreed. The clause 

has been framed as per 

the experience of IR. 

Spec. clause to be 

followed.

3.3.23.14 Can the design (location, cooling, 

dust etc.) be kindly left to us in 

order to fulfil the stipulated 

performance parameters?

Not agreed. The clause 

has been framed as per 

the experience of IR. 

Spec. clause to be 

followed.

4.3.17 Noted Would you inform us the 

“Special tools, jigs, fixtures and 

testing kits listed in Annexure 

No.3”, and “maintenance 

spares, tools and testing 

instruments listed in Annexure 

No.4.” Both Annexures are 

missing.

Clause has been 

modified suitably.

Annexure-4 Please explain, what is the meaning of "tail with 

curve 5"? 

There was a 

typographical error. 

Clause has been 

modified suitably.
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Other In view of new development 

requirement, the tender 

quantity must be increased 

to reduce the fixed cost.

Not related to the 

technical requirement 

of this spec.

4.3.2 The clause has been 

modified to bring more 

clarity.

3.3.17.3 to 

3.3.17.10

The clauses have been 

modified to bring more 

clarity about 

requirement of hotel 

load converter.


