
Comments/suggestions received from MRVC vide letter no. MRVC/EL/EMU/SPEC/MUTP-III dtd. 27.09.2017 on RDSO specification No. 
RDSO/PE/SPEC/D/EMU/0190-2017 (Rev.0):  

S.No
. Clause No. Comments / suggestion RDSO Remarks 

1. General 
comments 

In the present specification 4-car unit comprising of 2 motorised car and 2 trailer 
cars have been envisaged. It is with assumption that the converter will be under 
slung, however in the recent past two incidents have  happened where due to 
excessive rain, number of rakes have been marooned. Had the converter been 
under slung, damages would have been enormous and running of services 
would have been a problem.  

Following options are available : 
 

(i) Converter on roof, however this will involve running of HT cable thrice 
from roof to bottom and there are maintenance related issues also.  

(ii) Converter can be on board as in the BHEL rake, however  that would 
limit the vestibule to 6 coaches and also a unit will be of 3 coaches each. 
Thus motorisation has to be increased to 66%. 

 
An alternative similar to this is a provision of converter on board inside 
the coaches on both the sides of the gangways/vestibule.  However 
design of such converter will involve accommodating the inverter in 
restricted space.   

 
(iii) Converter can be under slung and is fully sealed and only the heat 

exchanger part is exposed to the environment. 
 

Composition of basic unit will  depend upon the converter design options and 
hence the specification shall be modified accordingly based on the final 
decision 

The clause no. 4.35 has been updated suitably 
and modified clause is as under: 
The equipment shall be designed to run up to 
8 km/h through water up to 203 mm above rail 
level, excluding the increase in the height of 
the water level due to wave effect. Further, 
due to certain sections of the tracks 
becoming flooded with water to a standing 
depth of 760 mm, the traction gear and other 
under slung equipment except traction 
converter must be made completely 
waterproof to this height above rail level. The 
traction converter shall remain underslung 
with IP-68 protection up to the height of 650 
mm from rail level. However, even in case of 
flood levels more than the mentioned above, 
the equipment shall not get damaged and it 
should be possible to rejuvenate the 
equipment with minor attention without any 
adverse effect on their performance. 

2. General 
comments 

In the definitions concerning TCMS, PA system and CCTV shall be added in 
the sub-system. 

The definition has been updated suitably and 
modified definition is as under:  
Train Control and Management System 
(TCMS) is a modular, scalable, secure, 
standard control and communication 
platform, which manages and controls the 
flow of information among various Sub-
systems like Driver’s control, converters, 
doors, brakes, PIS, PA System, CCTV, 
lighting and air-conditioning etc. TCMS 
allows for efficient & reliable Train operation 
with in-built redundancy. It generates 
diagnostic messages useful in Train 
operation, troubleshooting, maintenance and 
communicates with the wayside control 
centers. 

3. 1.1.2 In para 1.1.2 it is written  “Procurement of three phase propulsion and other The clause no. 1.1.2 has been updated suitably 



control equipments”, however to cover all the equipments, it is proposed that it 
should be “Three Phase Propulsion, control and other equipments”. 

and modified clause is as under:  
This technical specification is meant for 
design, development, manufacture, supply, 
test and commissioning of microprocessor 
control IGBT  based three phase propulsion, 
control and other equipment for EMUs 
suitable for operation on 25kV AC OHE 
system. These EMUs  are to be provided with 
3-phase asynchronous induction motors with 
associated IGBT based, microprocessor 
controlled traction converter, auxiliary 
converter and filters etc. Three phase drive 
equipment shall be based on the state-of-the-
art technology and shall be suitable for 
regeneration during braking. Drive system 
shall be through self ventilated, axle hung 
nose suspended traction motors capable of 
being mounted on the motor coach bogies 
with bare minimum changes/modifications to 
be done on bogies, axles and structure. 

4. 1.1.9   (i) To be suitably modified for mounting of converter in the under-frame or on roof, 
etc.  as decided. 

The clause no. 1.1.9 (i) has been updated 
suitably and modified clause is as under:  
3-phase propulsion equipment shall be 
capable of being mounted on the underframe. 
Fitment of various.... 

5. 1.1.9 (vi) As per this para, protection level (IP) is to be furnished by supplier during 
design approval.  However it is felt that minimum  Protection level (IP) shall be 
incorporated in specification. 

Please refer Clause no. 21.10 of the 
specification.   

6. 1.1.9 (x) In this para it shall be explicitly made clear that the complete system shall have 
interface with TPWS/CBTC which may be provided by Railways in future 
without any extra cost for hardware and software. 

The clause has been updated suitably and 
modified clause is as under:  
(x) The complete system shall be compatible 
with the Advanced Auxiliary Warning System 
(AAWS) already working in Mumbai area. The 
AAWS as per RDSO specification no. 
RDSO/SPN/213/2014 Ver. 1.0 shall be made 
available by the IR. AAWS shall remain 
completely isolated in rear driving cab.  
(xi) IR may provide Train Protection and 
Warning System (TPWS), Automatic Train 
Protection (ATP) or Communications-Based 
Train Control (CBTC) in Mumbai suburban 
area in future. System supplied shall 
therefore fully support successful adoption of 
TPWS/ATP/CBTC through a simple interface 
catering the required number of I/O signals as 
per standard international practices. Supplier 
Shall provide the details on the interface 



signal/protocol of TCMS required for 
TPWS/ATP/CBTC to the purchaser. 

7. 1.1.9 (xxvii)    Please add air-conditioning, PA/PIS, door closing system and CCTV in the 
items for which basic details are asked for. 

The clause has been updated suitably and 
modified clause is as under:  
(xxvii) Supplier shall submit the basic details 
of their system design, weight particulars and 
its disposition, covering all major items viz. 
transformer, traction converter, auxiliary 
converter, traction motor, auxiliary machines, 
software specification, control electronics, 
compressor, TCMS communication 
protocols, display systems, air-conditioning, 
PA/PIS, door closing system, CCTV, system 
expandability and any other 
aspect/equipment which is within the scope 
of supply of the Supplier. Supplier shall refer 
Annexure I while submitting such details. 

8. 1.4.13 In place of purchasers/RDSO, it  should be purchaser and RDSO. The clause has been updated suitably and 
modified clause is as under:  
1.4.13 As made drawings  
Complete sets of ‘as made’ drawings shall be 
supplied by the Supplier to the purchaser, 
ICF and RDSO. 

9. 1.4.19 In various standards applicable, we have included  ICF/RCF specification also 
for the equipments.  We shall try to use EN/IEE standards rather than ICF/RCF  
specification for  at least critical Products. 

Priority has been defined in clause no. 1.4.20. 
The clause 1.4.19 and 1.4.20 has been updated 
suitably and modified clause is as under: 
1.4.19 References to various standards 
The standards applicable and relevant to the 
complete Train and to the various  Sub-
systems and systems shall be: 

(i) IEC publications; 
(ii) EN ; 
(iii) UIC; 
(iv) IEEE; 
(v) BS;  
(vi) RDSO specifications 
(vii) Indian Standards; and 
(viii) Any other standards referred to in this 

Specification. 
1.4.20 In the event of any contradiction in the 
aforesaid standards, the following standards 
shall have priority in the order listed: 
(i) Standards mentioned in this Specification; 
(ii) IEC/EN/UIC/IEEE/BS/ISO and 
(iii) IS/RDSO Specifications. 

10. 2.2.3 (vi) This para needs to  elaborate that specific modification/changes may be 
required for vendor’s compartment, passenger with disability compartment and 

The clause has been updated suitably and 
modified clause is as under:  



ladies compartment.  As regards layouts and air-conditioning system, this shall 
be finalized at the design stage. 

2.2.3 (vi) Each driving Car shall have a 
Vendor's compartment just behind the 
driver's cab i.e. there shall be two such 
compartments per train. For passengers with 
disability (PWD), necessary seats shall be 
earmarked in the Car. Specific 
modification/changes may be required in 
layouts & air-conditioning system for 
vendor’s compartment, passenger with 
disability compartment, ladies compartment 
and the same shall be finalized at the design 
stage. There shall not be any return air 
opening in the Vendor's compartment to 
avoid smell in passenger area. Suitable 
arrangement for the exhaust shall be made in 
the Vendor's compartment and return air 
openings will be provided in driver's cab and 
passenger compartment. Layout of individual 
Cars shall be finalised at the design stage. 

11. 2.3.1 Maximum height specification should be 4265 mm,  however efforts are on to 
reduce the height of the coach.  This para can be modified suitably. 

No change is envisaged. In case of reduction of 
height, details shall be finalised jointly at design 
stage. 

12. 2.4.7 Station platforms.  Platforms’ height is mentioned 840 to 920 mm above Rail 
level.  However this shall be possible on all the curved platforms of Mumbai 
area.  It is understood that in MEDHA rake, there is some restrictions on curved 
part. 

 The clause no. 2.4.7 has been updated for 
plateform height based on Railway Board letter 
no. 2017/CEDO/SD/RS/05 dtd. 30.10.2017 and 
modified clause is as under:  
The EMU Cars shall allow passengers to 
board and alight from the train at station 
platforms between 840 mm and 900 mm 
above Rail Level. 
 

13. 2.7.1 If  possible we can specify OHE contact loss limits in the specification. Please refer clause 4.38.2 (vi) of the 
specification. 

14. 2.9.2 In addition  to the communication between the passengers and driver/guard, 
communication shall be provided with control also. 

Provision is already there. Please refer clause 
4.9.7 and 4.1.1 (xv) of the specification. 

15. 2.10 Ingress  protection level of under-framed equipments shall be IP 67 or more.  Minimum IP level has been defined in this 
clause. For traction converter, IP 68 upto a level 
of 650mm from rail level has been included in 
clause no. 4.5. 

16. 2.11 (viii) This para needs to be made stringent so that in no case water ingress shall  be 
possible specially in equipment like converter. 

For traction converter, IP 68 upto a level of 
650mm from rail level has been included in 
clause no. 4.5. 

17. 2.11 (xv) A line can be added that  track condition shall not be the reason for inferior 
performance. 

The clause is amply clear. No change is 
envisaged. 

18. 3.3 It is written that the supplier should supply the design details and specification 
of fixed equipment to be installed at each neutral section. It is possible that the 
supplier may advise to procure some equipments which may not be compatible 

The clause has been updated suitably and 
modified clause is as under: 
3.3 (i) Neutral section is provided in the AC 



with all kinds of rolling stock which can lead to  dispute.  This para may be 
looked into and reviewed. 

traction area. Suitable arrangement shall be 
provided by the supplier to ensure that the 
loss of main power for each basic unit, while 
traversing through neutral section, is 
restricted to bare minimum. The supplier 
shall ensure compatibility of their equipment 
with the track side equipment, already 
installed by IR and in use at the neutral 
sections. 

19.  In para 3 Performance Requirement, we shall have detailed Performance 
requirements about the following:  
  

(i) Performance requirement for air-conditioning system according to 
relevant  standard. 

(ii)  CCTV, PA and PSI system 
(iii) Detailed para on door-closure system. 

In Chapter 3 performance requirement at train 
level have been specified. Chapter 4 includes 
detaile requirements of given items. 

20. 4.1.1 (xv) There shall be a provision to record bell code data for analysis of spad cases.  The clause no. 4.8 has been updated suitably 
and modified clause is as under: 
(xv) horn & bell code status on/off; 
 

4.1.1 (xvii) Emergency talk back system between the passengers and driver/guard shall be 
included.  

The clause no. 4.1.1 (xvii)  has been updated 
suitably and modified clause is as under: 
(xvii) Passenger information system 
including coach displays, head code, audio 
communication system, emergency talk back 
unit and interface with the existing Train 
Monitoring System (TMS) on Central and 
Western Railway and any equipment required 
for interfacing PIS with the Receiver-
equipment of TMS. Receiver Equipment of 
existing TMS is in the scope of supply of the 
Purchaser and may be mounted in the driving 
cab. The specification shall be made available 
to the Supplier at the design stage, if 
required. 

4.1.1 (xxiii) It shall be  CCTV  with data  transfer facility to control. The clause has been updated suitably and 
modified clause is as under:  
CCTV system with facility to stream video in 
central server 

4.1.1(xxv) Automatic door closure system complete with door leaves, moving mechanism, 
control, integration with TCMS and emergency door opening system. 

The clause has been updated suitably and 
modified clause is as under: 
Automatic door closure system complete 
with door leaves, moving mechanism, 
control, integration with TCMS, door opening 
system in emergency 

21. 
 

4.5 Traction Converter- Water ingress issue and IP protection need to be covered 
in detail in this para. 

For traction converter, IP 68 upto a level of 
650mm from rail level has been included in 



Clause no. 4.5. 
22. 4.6 (vi) It can be added that “condition of track shall not be taken as a reason for non-

performance”. 
The clause is amply clear. No change is 
envisaged. 

23. 4.6(xxviii) We can ask the supplier to give 3 phase simulation of motor both for 
mechanical and electrical design. 

Please refer annexure 1 of the specification. The 
clause no. 1.4.4 has been updated suitably and 
modified clause is as under:  
Supplier shall submit technical details as per 
Annexure I along with  technical 
specification, functional specifications, block 
diagrams, schematic drawings, ratings, load 
calculation, simulation results for train 
performance, circuits, wiring diagrams, 
design of converter, inverter and other power 
& control  equipment, weight balancing 
calculations, train control networking, 
protocols used and the software details for 
carrying out modifications as permissible. 
The loading.... 

24. 4.6.3 Traction Motor  

 (i) Can we do any improvement in the traction motor bearings. 

(ii) We are introducing fully suspended traction motor for the first time. 
 
 Specification of coupling needs to be given in more detail. We can ask for 
simulation of TM, coupling and gear system. 

Details of design and simulation have been 
asked in the specification. Details shall be 
finalized at the design stage. Please refer 
modified Clause no. 4.6 for traction motor and 
drive.  

25. 4.7.6 For Phase II rake remote diagnostic works does not work if when both the cabs 
are not activated. It shall be possible that data transfer shall work even when 
one of the cabs is activated and is having sim card, while other cab equipment 
is off. 

If no driving cab is activated then diagnostic data 
transfer will not work. With any of the active 
driving cab, diagnostic data is transferred 
through the communication devices installed in 
each cab at pre-defined interval.  Remote 
diagnostic does work in phase II rakes. It shall be 
possible to transfer the data when one of the cab 
is active and communication device of any cab is 
healthy.  

26. 4.7.12 Features of TCMS  need to be elaborated in detail.  The interface for TCMS 
with door-closing system should be able to deal with the cases like door 
isolation etc. 

Features of TCMS  have already been 
elaborated in clause 4.7 of the specification. 
Details of interface shall be finalised at design 
stage.  

27. 4.8 The event recorder shall record bell code data and Jerk data and the Video of 
the front camera. 

Clause no. 4.8 has been updated suitably for bell 
code. Jerk measurement will be carried out 
during the vehicle type test as per standard. 
Duration of video recording has already been 
mentioned in the specification.  

28. 4.9 Talk back system between the passenger and the  driver-guard is to be 
provided.  Talk back system shall have an independent communication  
channel and it should be at high  security level as it will be used during time of 
emergency. 

The clause no. 4.9.3 has been updated suitably 
and modified clause is as under: 
The public address intercom system shall 
have the Train Driver-Guard and Train 



Driver/Guard – Passenger communication. 
The Train Driver/Guard shall have the facility 
of adjusting the volume level from a minimum 
to maximum level by suitable mode provided 
in Driving Cab’s dashboard. Emergency 
buttons and talk back phones shall be 
located near all the doors and gangways. 
Once pressed/operated , it shall be possible 
for the passenger to communicate with the 
Train Driver / Guard. A fall back system shall 
be provided to enable the communication 
between Train Driver / Guard & passengers in 
case of failure of normal communication 
channel. If more than one emergency device 
has been operated, each demand shall be 
independently acknowledged, and alarms 
shall be stored, displayed and answered 
sequentially. 

29. 4.9.9 The following may added: 

Supplier should co-ordinate with the manufacturer/consultant for design of the 
audio system in the coach. This para shall be added every where, where we 
anticipate liaison of propulsion supplier with ICF consultant. 

Details of all the sub-systems shall be finalised in 
consultation with ICF and RDSO at design stage. 

30. 4.11.2 Number of minimum surveillance cameras i.e. 4 can be reviewed. It can be 
increased. 

The clause has been updated suitably and 
modified clause is as under: 
4.11.2 Each Car of EMU train shall be 
provided with minimum six surveillance 
camera devices at appropriate location to 
cover the maximum passenger Car area. 
Additionally, at least.... 

31. 4.11.3 Integrated screen in cab shall be viewable in normal circumstances by guard 
only. 

No change is envisaged in the clause. Selection 
of screen can be easily controlled with software 
at design stage.  

32. 4.13 Body side door: 

(i) We shall add  a clause that supplier will interact with the 
manufacturer/its consultant for overall  design of the door closing 
system.  

(ii) Strength of the door leaves if can be prescribed shall be added.  
(iii) Isolation mechanism for door shall be prescribed.  
 

Please refer Clause 4.13 of the specification, 
which has been updated suitably.  

33. 4.15 Lay out of driver cab-  The following can be added. 

(i) The design shall give an aesthetic look and the equipment shall be 

furnished in colour coordination.  

(ii) Fitment of various equipments on the panel shall be with proper 

finishing and proper IP protection so that there is no need to provide 

The clause 4.15.1 (xii) has been updated suitably 
and modified clause is as under: 
(xii) The layout of the equipment on driver’s 
desk shall be finalized during design 
approval stage to maintain uniformity with 
cab arrangement of a similar project of IR so 
that the cab layout remains same from 



any tapes or any glue  to prevent moisture  entry which makes it 

shabby in service.  

(iii) Supplier shall submit alternate design in Catia model for cab.  

 

driver’s point of view to the extent possible. 
Based on the approved layout, a mock up of 
the complete driver’s cab shall be made at 
ICF/nominated manufacturing works to 
finalize the finer details and freeze the design. 
The design shall give an aesthetic look and 
the equipment shall be furnished in colour 
coordination. Fitment of various equipments 
on the panel shall be with proper finishing 
and proper IP protection against moisture 
and dust. Supplier shall submit the design in 
3-D model for cab layout. 
 

34. 4.17 Automatic Fire Detection System with Fire Alarm: 

The feasibility of integrating  Fire Detection with door-closing system shall be 

explored. In case of a fire or smoke and after the train has stopped, door shall 

open.  Further emergency talk back system also be provided. 

The clause 4.17.1 and 4.17.2 has been updated 
suitably and modified clause is as under: 
4.17 Automatic Fire/smoke Detection System 
with Alarm: 
4.17.1 Train shall have automatic fire/smoke 
detection system. This shall be capable of 
detecting a fire/smoke in any Car. On 
detection of a possible fire/smoke by means 
of suitable detection, the system shall have 
different levels of response to be finalised at 
design stage. Necessary integaration with 
door-closing system shall be ensured so that 
in case of a fire or smoke, door shall open 
after the train has stopped.  
 
4.17.2 In the event of detection of a 
smoke/fire, the air conditioning system shall 
be controlled to minimize the spread of fire to 
promote the escape of passenger. In the 
event ..... 
 

35. 4.15 Auxiliary System: 

(i) There shall be a provision of auxiliary bus and  the auxiliary  supply of 

motor coaches shall be connected on this bus.  

(ii) Auxiliary  converter shall be so designed  that there shall be two units 

within each auxiliary converter and the failure of one shall not affect the 

another.  Further auxiliary converter in each unit shall be connected   to 

alternate  RMPU’s inside the coaches. 

Redundancy has already been considered in the 
auxiliary system design, therefore, no change in 
the clause is envisaged.  

36. 4.25.16 (ii) Can we write name of  different types of low maintenance batteries which we 
intended to procure. 

The clause no. 4.25.16 has been updated 
suitably and modified clause is as under: 
(ii) Valve regulated lead acid (VRLA) batteries 



of adequate capacity shall be provided on 
each Basic Unit to feed the required 110V DC 
load for at least 1 hours in the event OHE 
supply is not available. Nominal voltage of 
the battery shall be 110 V; and 

37. 4.25.16 Communication system shall work for two hours. This will increase the battery capacity. Availability 
of given function for one hour is sufficient and 
inline with other projects.   

38. 4.26.13 There are complaints from the passengers specially women passengers about 
the loss of illumination/less illumination as the train passes through neutral 
section. The number of emergency lights per coach shall be increased more so 
in ladies coach. 

Standard technical solutions are available to 
address the given issue. 

39. 4.31.4 Overhauling of workshop is being done at present in every one and half years. 
Compressor shall require overhaul after 5 to 6 POHs. 

Maintenance requirements shall be considered in 
the maintenance manual at design stage.  

40. 4.34 The maximum noise level generated by air-condition system shall be stipulated. The clause 4.34.10 has been updated suitably 
and modified clause is as under: 
The minimum fresh air quantities shall not be 
less than 0.14 m3 / minute / person for all 
types of Cars. The air flow parameters shall 
be as per ASHRAE / EN14750. Noise 
produced by the air-conditioning equipment 
in empty compartment with the stationary 
vehicle must not exceed 66dB(A) as per EN 
14750. The Supplier shall associate with ICF 
at the design stage with regard to the 
interface requirement to minimize the noise 
levels. 

41. 4.34.4 Relative humidity  mentioned is 60% which is far less as regards Mumbai 
atmosphere.  The same should be suitably modified.  Air-conditioning design 
shall be such that there should be no condensation/sweating on the coach  
roof/walls.  In case of failure of air-conditioning system/power supply failure, the 
ventilation shall continue in the   at least for one hour. 

The clause 4.34.4 has been updated suitably and 
following Para is added in Clause 4.34.4 below 
summer condition figures. 

Monsoon condition Dry bulb             % RH 
Outside  30°C  88% 
Inside               23-25°C  40-60% 
The capacity of the RMPU shall be based on 
heat load calculation for the worst of the 
condition mentioned above with RH 40% in 
summer condition considering SDCL. 

42. 4.37.5 The following shall be added: 

All panels shall be designed to use space judicially with higher  reliability, shall 
be easy to maintain.  Panels shall be aesthetically  designed to match the 
interior of trains if they are visible. 

The clause 4.37.5  has been updated suitably 
and modified clause is as under: 
All electrical connections shall be terminated 
on terminal blocks/bars manufactured in 
accordance with Good Industry Practice. The 
terminals and wire cable ends shall be 
suitably marked to facilitate correct 
connections. All the end wall panels in 



suitable enclosures as per the coach wiring 
requirements shall be the responsibility of 
the Supplier. All panels shall be designed to 
use space judiciously for higher  reliability 
and easy maintinance. All visible panels shall 
be aesthetically  designed to match the 
interior of trains. 

43. 4.38.2 The contact losses specified is for regulated OHE necessary correction for non-
regulated OHE shall be  incorporated if possible. 

Contact losses for regulated OHE has been 
defined in Clause no. 4.38.2.  

44. 5.3.2 If  deemed appropriate, a clause for waiver of the type test in case a standard 
equipment is supplied which is already proven, may kept for expediting supply. 

Please refer clause no. 5.3. 

45. 5.1.1 A minimum value of SEC to be  achieved shall indicated. The minimum value of % regeneration in one 
allout cycle has already been defined in 
specification to assess the performance of EMU 
rake.  

46. General 
comments 

In the list of standard i.e. Annexure-III EN/IEE standard for  air-conditioned 
door-closure/PA/PSI shall be added. 

The Annexure has been updated suitably. 

 

  



 

Comments/suggestions received from M/s Alstom vide letter no. nil dtd. 12.10.2017 on RDSO specification No. RDSO/PE/SPEC/D/EMU/0190-2017 
(Rev.0):  

S. 
No. 

RDSO 
Spec 

Clause 
No. 

Existing Clause description Proposed clause Reason for our proposal RDSO Remarks 

1.  
 
 
1.1.9  
(xi) 

The complete system shall be compatible 
with the Auxiliary Warning System (AWS) 
already working in Mumbai area. The 
AWS Type ZUB – 100 or AAWS as per 
RDSO specification no. 
RDSO/SPN/213/2014Ver. 1.0 shall be 
made available by the IR. AWS/AAWS 
shall remain completely isolated in rear 
driving cab. TPWS/CBTC may also be 
provided by IR in future. Supplier shall 
ensure the interface of 
AWS/AAWS/TPWS/CBTC with TCMS.  

Please clarify. TPWS/CBTC future 
provision/interface requirements 
not known and difficult to confirm 
compliance. Please define CBTC 
interface requirements for TCMS.  

Please refer updated 
clause no. 1.1.9 (x) & 
(xi) of the technical 
specification. 

2.  
 
1.3.2 
 
 
 
 
 
 
 
1.4.8 
 
 
 
 

The Supplier shall supply detailed 
instructions, drawings and relevant 
specifications for proper installation of the 
equipment in coaches to MRVC, ICF and 
RDSO or any other agency nominated by 
IR.  
 
 
The Supplier shall be responsible for 
carrying out improvements and 
modifications at his own expense on all 
the equipment supplied, provided such 
modifications/improvements are decided 
to be necessary jointly between Supplier 
and RDSO for meeting the requirements 
of reliability performance &safety etc.  

Please clarify Our understanding that supplier 
shall specify the interface details to 
ICF/RDSO and ICF/RDSO shall 
take care of any changes that are 
required in the carbody (such as 
roof design changes for air 
conditioning, underframe design for 
mounting traction and aux 
converters etc) including 
responsibility for the carbody/bogie 
design which are not in supplier 
scope. Please define the split of 
responsibility in the document.  
 
 
Thus, any change required in the 
carbody/bogie and parts that are 
not in the scope of supplier, shall 
be the responsibility of ICF/RDSO 
including their performance, 
strength etc. please confirm.  

The Supplier shall 
associate with ICF at 
the design stage 
regarding interface 
requirements to meet 
the prescribed 
performance 
parameters. Changes 
required in the 
carbody/bogie and 
parts that are not in the 
scope of Supplier, 
shall be the 
responsibility of ICF. 

3. 1.4.22 The design of the Train and the Sub-
systems and systems there of shall 
comply as per the standards mentioned in 
Annexure III. The latest version of the 
aforesaid codes, standards and 

Please clarify Bidder’s scope is limited to sub-
systems and significant part of train 
such as bogie, carbody, interiors 
such as seats, flooring etc are in 
the scope of ICF/Railways. 

Responsibility will be 
limited to the Supplier 
or IR as per their 
scope of supply. 
Accordingly, 



specifications which have been published 
at least 60 days before the last date of bid 
submission shall be considered 
applicable. 

Therefore bidder cannot assure 
compliance to standards mentioned 
for the design of the train and can 
be complied only for the sub-
systems in the scope of bidder’s.  

compliance to the 
respective standrads 
will be ensured. 

4. 2.5.1 Starting acceleration (average from 0 to 
40 kmph) : 0.8 m/s2 

The EMU Trains shall achieve 
a minimum acceleration rate 
from stationary of 0.65 m/s2  

0.65 m/s2 acceleration is more than 
sufficient to meet the requirement 
of Clause 3.1.4 which demands 
“speed of 110kmph shall be 
achieved in a distance of 1.9km 
and duration of 90s”. Higher than 
0.65 m/s2 acceleration will lead to 
increased size and cost of traction 
system, without substantial value 
addition. Therefore please review 
and revise the clause.  

No change is 
envisaged. EMU draws 
maximum power from 
the system during 
power zone and take 
comparatively less 
power during starting.   

5. 2.13.9 Further, the redundancy shall be built-in 
so that the performance of the EMU rake 
shall not deteriorate in the event of failure 
of auxiliary supply system equivalent to 
that of one Basic Unit.  

Failure of a single converter-
inverter shall not result in the 
loss of performance of the EMU 
Train except for HVAC 
reduction up to 50% in the 
affected basic unit.  

To avoid oversizing of Auxiliary 
converter, we request you to kindly 
revise the clause as proposed . 

Considering the 
requirements of 
Mumbai suburban, no 
change is envisaged.  



6. 3.1.16.1 The peak efficiency of the propulsion 
system, consisting of traction transformer, 
traction converter and traction motor of an 
EMU train shall not be less than 87% in 
the maximum power zone of the traction 
characteristics measured on the combined 
system test bed.  

The peak efficiency of the 
propulsion system, consisting 
of traction transformer, traction 
converter and traction motor of 
an EMU train shall not be less 
than 87% in the maximum 
power zone of the traction 
characteristics measured 
during the individual component 
type tests.  
Efficiency at full load in the 
clause means, efficiency 
computed from parameters 
measured at conditions 
corresponding to full load and 
governed by IEG 60310 for 
transformer, IEG 61287 – 1 for 
power converter and auxiliary 
converter; and IEG 60349-2 
FOR TRACTION MOTOR. The 
efficiency of the traction 
equipment shall be calculated 
taking into account any energy 
consumed from auxiliary 
supplies (e.g. for  

On Combined test, it is difficult and 
tricky to measure the efficiency as 
the transformer will only have 50% 
traction load since it will supply only 
1 traction converter / 4 traction 
motors, assuming 1 transformer for 
4 car basic unit. We have done this 
type of test before on combined 
test and it is quite tricky and hence 
I think it is better to calculated it 
according to the individual 
component efficiencies and specify 
conditions defined by their 
respective standard as stated in the 
proposed clause.   

Operating point for 
maximum efficiency of 
individual equipment 
may be different than 
that of the combined 
propulsion system. 
Therefore, no change 
is envisaged.  

7. 4.5.4 The wheel slip detection and correction 
system shall be an integral part of the 
control system of the traction converters 
which shall capture any excessive 
acceleration, differential speeds between 
axles, over speed and any other 
parameter considered necessary to 
maximize adhesion and minimize wheel 
slipping/skidding.  

The wheel slip detection and 
correction system shall be an 
integral part of the EMU Train 
control system and if necessary 
also of the power converters-
inverter which shall capture any 
excessive acceleration, 
differential speeds between 
axles, over speed and any 
other parameter considered 
necessary to maximize 
adhesion and minimize wheel 
slipping/skidding.  

Introduction of wheel slip slide 
control only by traction control 
electronics would lead to complex 
traction control electronics. We 
request you to open up the 
requirement, to provide flexibility to 
the supplier to have the slip slide 
control mastered by either the 
traction control electronics or the 
brake control electronics. i.e., 
Traction control electronics does 
not drive the pneumatic slide 
protection function. Only a slip/slide 
protection function for traction and 
ED brake is implemented in traction 
control; the brake electronics unit 
shall drive pneumatic brake’s is 
implemented in traction control; the 
brake electronics unit shall drive 
pneumatics brake’s slide control. 
i.e., when a traction wheel slide 

The Clause no. 4.5.4 
has been updated 
suitably and modified 
clause is as under:  
The wheel slip 
detection and 
correction system 
shall be an integral 
part of the EMU train 
control system and if 
necessary also of the 
traction converter 
which shall capture 
any excessive 
acceleration, 
differential speeds 
between axles, over 
speed and any other 
parameter 
considered 
necessary to 



correction is too long, brake control 
takes over, ED brake is requested 
to be cancelled and pneumatic 
brake ensure the brake demand 
and wheel slide protection. Please 
review and revise the clause.   

maximize adhesion 
and minimize wheel 
slipping / skidding. 

8. 4.5.7 Suitable margin shall be provided in the 
equipment rating such that under 
emergency condition with isolation of 
single basic unit, there shall be no 
necessity to withdraw the rake from 
service. The one hour rating/thermal 
rating as specified herein of the 
equipment will not be exceeded under 
such operation. For such purpose, short 
time rating of the major electrical  
equipment such as main transformer, 
traction converter, auxiliary converter and 
traction motor etc. will be furnished. 
Supplier may also refer Clause no. 3.1.5  

The capacity of the traction 
system shall be so designed 
that in the event of failure of 
one traction motor or traction 
inverter, Train shall continue to 
perform normally and without 
any necessity to withdraw the 
rake from service. The one 
hour rating/thermal rating as 
specified herein of the 
equipment will not be exceeded 
under such operation.  
In the event of any single 
traction equipment failure 
(including failure of the high 
voltage equipment) the EMU 
Train shall be able to 
completed its journey up to 
destination.  

In order to not to oversize the 
traction system, our 
recommendation is, that in case of 
one motor car failure, first degraded 
mode, the EMU, there shall be no 
necessity to withdraw the rake from 
the service. However, in case of 
one basic unit failure, which is 
second degraded mode, the train 
shall be capable to completed its 
journey upto destination.  

Considering the 
requirements of 
Mumbai suburban, no 
change is envisaged. 

9. 4.5.15 The motor converter output current ripple 
shall be so maintained that it can keep the 
torque pulsations and traction motor 
heating to a minimum. Software based 
technique shall be adopted instead of 
hardware control for controlling DC link 
and torque pulsations of traction motor. 
Only dry type capacitors (having self – 
healing property) shall be used for DC 
link/harmonic filter/resonant circuits.  

The motor converter output 
current ripple shall be so 
maintained that it can keep the 
torque pulsations and traction 
motor heating to a minimum. 
Software based technique shall  
be adopted instead of hardware 
control for controlling DC link 
and torque pulsations of 
traction motor. Only dry type 
capacitors (having self-healing 
property) shall be used for DC 
link/harmonic filter/resonant 
circuits. Note: polypropylene 
dry-type gel filled design is 
acceptable 

Our understanding is that 
polypropylene dry-type gel filled 
design is in compliance with the 
requirement of “Dry type” 
mentioned in this clause. Pure dry 
type di-electric for the capacitors 
are less reliable as compared to oil 
immersed or oil impregnated 
polypropylene capacitors. There 
are evidences of capacitor 
explosion due to use of pure dry 
type di-electric. Please confirm.  

It is clarified that  
polypropylene dry-type 
gel filled design' is 
acceptable against this 
clause. No change is 
contemplated. 

10. 4.6 
(vii) 

The mechanical design of traction motor, 
its mounting arrangement on the bogies, 
transmission system (pinions, gears, gear 
case etc.) shall be designed considering 
the measured data of shock and vibration. 
Various components of traction motors 

Please clarify.   The clause is self 
explanatory.  



shall be manufactured with such 
tolerances so as to enable completed 
interchangeability of components from 
one motor to another of the same design.  

11. 4.13.11 The door pitch shall be approximately 
equally spaced over the length of the Car.  

Please clarify. Since Carbody is in the scope of 
Indian Railways, please review this 
clause and amend/delete. 

Yes, the carbody is in 
the scope of IR. No 
change is envisaged 
as the layout shall be 
finalized at the design 
stage in consultation 
with the Supplier.  

12. 4.13.14 Provision shall be made for passengers to 
open the doors to permit evacuation from 
a stopped EMU Train in an emergency. 
There shall be an internal and external 
manual release mechanism on each door.  

Please clarify. Our understanding is that the 
bidder shall propose the design for 
passenger to open the door to 
permit evacuation and interface 
with car body; however the required 
design changes in the car body 
shall be studied, designed and 
carried out by ICF/RDSO. Please 
confirm.  

Supplier and ICF shall 
jointly discuss interface 
requirements at the 
design stage and 
necessary changes in 
the carbody shall be 
carried out by the ICF.   

13. 4.13.15 A door closing warning shall be provided 
by audible and flashing light indication.  

Please clarify. Provision on the carbody shell. 
Please confirm ICF/RDSO  will 
make necessary changes in the 
carbody for the purpose of 
installation. 

Supplier and ICF shall 
jointly discuss interface 
requirements at the 
design stage and 
necessary changes in 
the carbody shall be 
carried out by the ICF. 
The clause no. 4.13.15 
has been updated 
suitably and modified 
clause is as under: 
A door opening & 
closing warning shall 
be provided by 
audible and flashing 
light indication. This 
shall be provided at 
the centre of each 
door, both outside 
and inside, to 
indicate door status 
including isolated 
state. LED lamp shall 
flash during 
opening/closing and 
shall be in ON 
position during 



open/isolated 
condition.  
 

14. 4.13.16 A visual door open indication on the 
exterior of the Car adjacent to each 
doorway shall be provided. This shall be 
visible both from the platform and by 
looking down the side of the train (subject 
to any curvature of the track). 

Please clarify. Provision on the carbody shell. 
Please confirm ICF/RDSO will 
make necessary changes in the 
carbody for the purpose of 
installation.  

Supplier and ICF shall 
jointly discuss interface 
requirements at the 
design stage and 
necessary changes in 
the carbody shall be 
carried out by the ICF.   

15. 4.16.7.4 All safety features in design, construction 
and materials used shall conform to the 
best safety standards and shall in 
particular prevent fires in train in 
accordance with Good Industry Practice.  

Please clarify. We assume bidder’s responsibility 
is limited to compliance to fire 
requirements for their scope of sub-
systems and Indian Railways will 
be overall responsible for the train 
fire safety as significant part of 
scope is with ICF/Indian 
Railways(carbody, underframe, 
flooring, interiors etc). 

Responsibility will be 
limited to the supplier 
or IR as per their 
respective scope of 
supply.   

16. 4.18.8 Both mechanical and electrical, shall be in 
accordance with IEC 60337. 

Both mechanical and electrical, 
shall be in accordance with EN 
60947 

IEC 60337 is withdrawn & replaced 
by EN 60947 

The clause 4.18.8 has 
been updated suitably 
and modified clause is 
as under: 
Both mechanical and 
electrical switchgear 
/ controlgear, shall 
be in accordance 
with IEC 60947. 

17. 4.21.2 The wheel slip/slide protection system, to 
be installed on motor coach, shall make 
maximum use of the available adhesion 
between the wheels and rail to minimize 
slipping distances (and improve 
acceleration) in adverse rail conditions. 
The wheel slide protection system shall be 
active in all braking (and acceleration) 
modes and shall detect and correct 
negative (and positive) wheel slip 
(slide/spin) that may be occurring 
randomly or synchronously between axles 
on the same bogie. The system shall be 
fail-safe such that any failure of the 
system shall render it ineffective. If a 
failure occurs in braking, the system shall 
not reduce the level of braking below the 
commanded level for more than 3 
seconds. The wheel slide protection 

The wheel slip/slide protection 
system, to be installed on motor 
coach, shall make maximum 
use of the available adhesion 
between the wheels and rail to 
minimize slipping distances 
(and improve acceleration) in 
adverse rail conditions. The 
wheel slide protection system 
shall be active in all braking 
(and acceleration) modes and 
shall detect and correct 
negative (and positive) wheel 
slip (slide/spin) that may be 
occurring randomly or 
synchronously between axles 
on the same bogie car. The 
system shall be fail-safe such 
that any failure of the system 

Allow operation of Car Controlled 
traction converter.  

Operation of traction 
converter either as 
bogie control or car 
control is acceptable, 
however, supplier has 
to meet the 
requirement of the 
clause and 
specification.  The 
Clause no. 4.21.2 has 
been updated suitably 
and modified clause is 
as under:  
The wheel slip/slide 
protection system, to 
be installed on motor 
coach, shall make 
maximum use of the 
available adhesion 



system shall monitor all axle speeds on 
the motor coach to determine if a slide (or 
spin) condition exists. If such a condition 
is detected, the system shall control 
negative (or positive) Tractive effort of 
each bogie individually to prevent the 
wheels on each bogie from sliding, locking 
or spinning. Supplier shall explicitly submit 
the complete control scheme with 
explanation to achieve the above 
requirements in their design. 

shall render it ineffective. If a 
failure occurs in braking, the 
system shall not reduce the 
level of braking below the 
commanded level for more than 
3 seconds. The wheel slide 
protection system shall monitor 
all axle speeds on the motor 
coach speed of several axles to 
determine if a slide (or spin) 
condition exists. If such a 
condition is detected, the 
system shall control negative 
(or positive) Tractive effort of 
each bogie individually 
provided by each traction 
converter to prevent the wheels 
on each bogie from sliding, 
locking or spinning. Supplier 
shall explicitly submit the 
complete control scheme with 
explanation to achieve the 
above requirements in their 
design design. 

between the wheels 
and rail to minimize 
slipping distances 
(and improve 
acceleration) in 
adverse rail 
conditions. The 
wheel slide 
protection system 
shall be active in all 
braking (and 
acceleration) modes 
and shall detect and 
correct negative (and 
positive) wheel slip 
(slide/spin) that may 
be occurring 
randomly or 
synchronously. The 
system shall be fail-
safe such that any 
failure of the system 
shall render it 
ineffective. If a failure 
occurs in braking, 
the system shall not 
reduce the level of 
braking below the 
commanded level for 
more than 3 seconds. 
The wheel slide 
protection system 
shall monitor all axle 
speeds on the motor 
coach to determine if 
a slide (or spin) 
condition exists. If 
such a condition is 
detected, the system 
shall control negative 
(or positive) Tractive 
effort to prevent the 
wheels from sliding, 
locking or spinning. 
Supplier shall 
explicitly submit the 
complete control 



scheme with 
explanation to 
achieve the above 
requirements in their 
design. 

18. 4.25.2 The auxiliary system shall be designed in 
such a way that in the event of failure of 
auxiliary converter(s) equivalent to one 
basic unit, all the loads (including air 
conditioning) shall work normally. In case 
of next auxiliary converter failure, the unit 
with failed auxiliary converter shall work 
with 50% air conditioning, 100 % fresh air 
ventilation and all other loads shall be fully 
available. In case the third auxiliary 
converter fails, air conditioning shall be 
switched off and all other loads inclusive 
fresh air ventilation shall work normally. 
The above-mentioned design rules shall 
be fulfilled with a 12-car rake with three 4-
car basic units or higher. During design 
state the detailed auxiliary design concept 
shall be submitted for approval. 

The auxiliary system shall be 
designed in such a way that in 
the event of failure of auxiliary 
converter(s) equivalent to one 
basic unit, the unit with failed 
ausiliary converter shall work 
with 50% air conditioning, 
100% fresh air ventilation and 
all other loads shall be fully 
available. In case of next 
auxiliary converter failure, air 
conditioning shall be swithched 
off and all other loads inclusive 
fresh air ventilation shall work 
normally. The above mentioned 
design rules shall be fulfilled 
with a 12-car rake with three 4-
car basic units or higher. During 
design state the detailed 
auxiliary design concept shall 
be submitted for approval. 

To avoid oversizing of auxiliary 
converter, we reqest you to kindly 
revise the clause as proposed.  

Considering the 
requirements of 
Mumbai suburban, no 
change is envisaged. 

19. 4.34.20 Superstructure shall be provided with 
ducting arrangement for discharge / 
exhaust of air. It shall be ensured that 
water does not enter in such arrangement 
during rains or Car washing. Complete 
duct for the airconditioning system shall 
be provided in the prototype unit only for 
measurement of air flow in actual 
conditions. Special care shall be taken to 
ensure that there is no ingress of water at 
the worst conditions, when there is heavy 
rain striking at 45° opposite to the 
movement of the train running at 110 
kmph. 

Please clarify. We understand that the proto type 
duct needs to be designed by 
bidder and supplied / installed by 
bidder in the two prototype trains. 
Or is it limited to only one proto 
car? 
Secondly various changes in the 
existing cars including this ducting 
arrangement and carbody changes 
for air conditioning implementation 
leads to significant co-design of 
activities between bidder and 
IR/RDSO/ICF. Therefore, co-design 
team with clear responsibility needs 
to be estanblished for 
design/manufacturing and 
performance.  

Design of the duct 
shall be developed in 
consultation with ICF 
and supplied by the 
Supplier.  
 
The Supplier shall 
associate with ICF at 
the design stage 
regarding interface 
requirements. 
Changes required in 
the carbody and parts 
that are not in the 
scope of supplier, shall 
be the responsibility of 
ICF. Supplier shall also 
supply the complete 
duct for the first two 
prototype rakes to 
establish the design 



and interface. Duct for 
series rakes therafter 
will be in the scope of 
ICF 

20. 4.34.4 The roof mounted package unit shall 
provide air conditioning to the coach 
under the following conditions: 

Please clarify. We foresee cooling capacity of the 
air conditioning units will be very 
much higher considering climatic 
conditions, payload etc defined for 
the design. Since the carbody 
thermal insulation (Roof, Side wall, 
Floor, Glass window etc) are critical 
for the design of the air conditioning 
units, could you please provide the 
insulation used in different 
constructional parts to obtain an 
overall co-efficient of heat transfer. 
We assume that Indian Railway will 
design the insulation such that 
minimum heat is transferred from 
outside by radiational conduction 
and vice versa. 

Clause no. 4.34.4 has 
been updated suitably 
and modified clause is 
as under: 
 
Suitable mechanism 
..... desired during 
exigencies.The car 
body will be 
thermally insulated 
and the insulation 
used in different 
constructional parts 
being such as to 
obtain an overall co-
efficient of heat 
transfer as under: 
  
Roof        0.65Kcal/sq 
m/hour/˚C  
Side wall 0.615 
Kcal/sq m/hour/˚C  
Floor        0.72 
Kcal/sq m/hour/˚C  
Glass window 1.94 
Kcal/sq m/hour/˚C  
 
Insulation should be 
such that minimum 
heat is transferred 
from outside by 
radiation/ conduction 
and vice versa. 

 

  



Comments/suggestions received from M/s Bombardier vide email dtd. 28.09.2017 on RDSO specification No. RDSO/PE/SPEC/D/EMU/0190-2017 
(Rev.0):  

S.No. Clause No.  Bombardier Comments / 
Question 

Suggested 
Clause 

 

1.  1.1.4 The configuration of the trains shall be 12-car rake 
with two End Basic Unit and one Middle Basic Unit. 
Each basic unit shall consists of four Cars i.e. two 
motorized Car (MC) and two trailer Cars (TC). All 
the essential equipment shall be provided on the 
three Cars i.e. two MC & one TC of a basic unit, 
whereas the remaining one plain trailer Car shall 
not have any shared 
equipment. With this arrangement, the plain trailer 
Car can be detached from a basic unit and the 
remaining 3 Car basic unit can be coupled to form 
a rake having 66% motorized axles. It shall also be 
possible to convert 16-Car rake having 50% 
motorized axles to a 15-Car rake by detaching the 
plain trailer Car from any basic unit 

BT requests to clarify what is 
maximum number of 4-car basic unit 
configuration that needs to be 
supported is not specified? 

 Please refer clause 
1.1.9 (xii), wherein, 
maximum 4 number 
of 4- Car basic units 
has been mentioned 
for a 16 Car EMU 
rake. 

2.  1.1.9 (x) The complete system shall be compatible with the 
Auxiliary WarningSystem (AWS) already working in 
Mumbai area. The AWS Type ZUB –100 or AAWS 
as per RDSO specification no. 
RDSO/SPN/213/2014 Ver. 1.0 shall be made 
available by the IR. AWS/AAWS shall remain 
completely isolated in rear driving cab. 
TPWS/CBTC may also be provided by IR in future. 
Supplier shall ensure the interface of 
AWS/AAWS/TPWS/CBTC with TCMS. 

RDSO is requested to confirm that 
for integration of AWS/ AAWS/ 
TPWS/ CBTC, only digital IOs are 
required and no MVB/IP interface is 
required. Further RDSO is 
requested to confirm how many 
digital Inputs & outputs are required. 

 Clause no. 1.1.9 (x) 
has been updated 
suitably. 
 

3.  1.1.9 (xi) IR may provide Train Protection and Warning 
System (TPWS), Automatic Train Protection (ATP) 
or Communications-Based Train Control (CBTC) in 
Mumbai suburban area in future. The complete 
system as supplied against this tender shall be fully 
compatible with the TPWS/ATP/CBTC and should 
be fully functional by simple interface catering the 
required number of input & output signals. The 
Supplier shall furnish the details of the interface 
arrangement so as to make the system functional 
on mutually agreed terms and conditions with the 
purchaser during currency of the contract. The 
traction equipment shall be suitable for operation 
with 25 KV AC, 50 Hz supplied by overhead 
contact wires. 

RDSO is requested to confirm that 
for integration of TPWS/ATP/CBT, 
only digital IOs are required and no 
MVB/IP interface is required. Further 
RDSO is requested to confirm how 
many digital Inputs & outputs are 
required. 

 Clause no. 1.1.9 (xi)  
has been updated 
suitably. 
 
 

4.  1.1.9 (xxiv) Sufficient software documentation shall be 
provided to give the full understanding of the 

"Sufficient software documentation" 
is not specific in terms of exact 

 The clause is self 
explanatory. No 



software function, logics, parameters and 
operation. Documentation shall be complete, clear 
and concise, and include all modifications up to the 
final acceptance. Documentation shall clearly 
explain the software logics, associated parameters, 
include software block diagram showing signal 
flow, logic and hardware interfaces etc. A top level 
flow diagram and description of detailed operation 
shall be provided. 

required documents. Please clarify. change is envisaged. 

5.  1.1.10 (III) , 
2.9.1 & 
4.16.7.2 

1.1.10 (III) The Supplier shall comply with standard 
EN 45545, NF F 16-101: (Railway Rolling Stock 
Fire behaviour “Choice of Material”), NF F 16- 102: 
(Railway Rolling Stock Fire behaviour “Material 
choosing, application for electric system” category 
A2), BS 6853 – 1999 Category II or DIN 5510 or 
any other equivalent/superior international standard 
for fire safety plan in respect of their equipment. 
Whichever standard is selected for meeting the fire 
safety, the standard shall be declared and a copy 
shall be furnished to RDSO.  
 
2.9.1 The design and manufacturing of equipment 
shall be in accordance with EN 45545. Please refer 
to Clause no. 4.16.7 of this Specification. 
 
4.16.7.2 Materials used in the manufacture of 
equipment/system shall be selected to reduce the 
heat load, rate of heat release, propensity to ignite, 
rate of flame spread, smoke emission, toxicity of 
combustion gases and shall comply with EN 
45545. 

The mentioned three clause are 
showing discrepancy in the fire 
standard requirement, hence BT 
requests RDSO to clarify if EN 
45545 fire standard is mandatory or 
not? Please specify the hazard level 
to be met as per EN 45545. 

 The clause 1.1.10 (iii) 
has been updated 
suitably and modified 
clause is as under: 
The Supplier shall 
comply with 
standard EN 45545 
for fire safety plan in 
respect of their 
equipment.   
The clause 4.16.7.2 
has been updated 
suitably and modified 
clause is as under: 
Materials used in 
the manufacture of 
equipment/system 
shall be selected to 
reduce the heat 
load, rate of heat 
release, propensity 
to ignite, rate of 
flame spread, 
smoke emission, 
toxicity of 
combustion gases 
and shall comply 
with EN 45545 with 
hazard level HL-2. 
 

6.  1.3.9 Complete information on equipment testing and 
commissioning at site/on train, their interface and 
complete system testing shall also be provided. 
The relevant customized hardware, if any, required 
for the purpose as above shall also be supplied to 
RDSO and Central & Western Railways. 

BT requests RDSO to clarify this 
requirement, as testing equipement 
in most of the cases are standard 
however certain items need 
customization like connectors, 
cables 
etc. 
 

 The clause no. 1.3.9 
has been updated 
suitably and modified 
clause is as under: 
Complete 
information on 
equipment testing, 
commissioning at 



BT proposes test equipment 
required to carryout equipment 
testing and system / vehicle testing 
are standard measuring tool with 
customised interfaces which for 
RDSO/CR/WR makes no sense to 
have as equipment alone will not 
work with necessary configuration/ 
functions etc. 
 
This will have significat cost 
implecation, BT requests RDSO to 
identify which equipment testing 
setups are utmost required as 
minimum with quantity. 

site/on train, their 
interface and 
complete system 
testing shall be 
provided.     
 

7.  1.3.12 The two prototype EMU rakes (12 car), fitted with 
the supplied equipment after the 
successful completion of all tests and trials and 
RDSO clearance shall undergo service trials for six 
months or one lakh km whichever is later. The 
supply of equipment for the “work in progress” for 
the period of service trials can commence as 
agreed by the supplier and purchaser so that the 
continuity of the production is not affected. During 
the prototype tests/service trials, if any problems 
arise or feedback information is obtained, which 
warrants a re-check of the  sign/ 
manufacture/quality of the equipment and 
components, action will be taken as may be 
necessary by the Supplier to carry out the required 
investigations and to incorporate the modification 
considered most appropriate to reach compliance 
with the specification without any extra costs to the 
Purchaser and in a manner approved by the RDSO 
on equipment/components already supplied as well 
as those to be supplied later. 

BT proposes the criterial of 6 
months or one Lakh km whichever is 
later, is too much stringent and 
needs to be seen from other 
persepectives as well where due to 
any unforseen reasons if conditions 
are not fulfilled, services trails will 
keep on extended. 
 
BT requests RDSO to relook the 
requirement and modify the crateria 
to " 6 months or one Lakh km 
whichever is earlier". 

 The clause no. 1.3.12 
has been updated 
suitably and modified 
clause is as under: 
Two prototype EMU 
rakes (12 car), fitted 
with the supplied 
equipment after the 
successful 
completion of all 
tests and trials and 
RDSO clearance 
shall undergo 
service trials for six 
months or one lakh 
km whichever is 
earlier. The supply 
of equipment.... 

8.  2.10.2 & 4.35 2.10.2 It may be necessary to protect some 
equipment to IP 67 in order to meet the 
requirements of Clause no. 4.35 of this 
Specification. 
 
4.35Flood Proofing of The Equipment: 
The equipment shall be designed to run at 8 km/h 
through water up to 203 mm above rail level, 
allowance to be made in addition, for the increase 
in the height of the water level due to wave effect. 
Incase of flood level increasing more than 203mm, 

BT requests RDSO to modify the 
requirement as mentioned, which is 
inline with requirement of other IR 
projects. 

4.35Flood 
Proofing of The 
Equipment: 
The equipment 
shall be 
designed to run 
at 8 km/h 
through water 
up to 203 mm 
above rail level, 
allowance to be 

The clause no. 4.35 
has been updated 
suitably.  



the EMU train shall be made dead. Further, due to 
certain sections of the tracks becoming flooded 
with water, the traction motor & gear drive shall be 
designed to a floodproofing height of 400 mm and 
allother under slung equipment must be made 
completely waterproof to the height of 650mm 
above rail level. In case of flood levels more than 
the mentioned here, the equipment shall not get 
damaged due to such flooding and it should be 
possible to rejuvenate the equipment 

made in 
addition, for the 
increase in the 
height of the 
water level due 
to wave effect. 
Incase of flood 
level increasing 
more than 
203mm, the 
EMU train shall 
be made dead. 
Further, due to 
certain sections 
of the tracks 
becoming 
flooded with 
water, the 
traction motor, 
gear drive and 
other under 
slung equipment 
shall be 
designed to a 
floodproofing 
height of 400 
mm. 

9.  2.13.9 Further, the redundancy shall be built-in so that the 
performance of the EMU rake shall not deteriorate 
in the event of failure of auxiliary supply system 
equivalent to that of one Basic Unit. 

The requirement is very general as 
there can be failure like 415V bus 
which may cause the failure of 
cooling unit, in that case the 
performace has to be fulfilled by the 
propulsion unit of two basic unit 
considering 12 car rake. This is very 
strinent requirement and will lead to 
a significant over rating of propulsion 
equipment. RDSO is requested to 
modify the clause. 

BT understands 
this requirement 
is applicable to 
the Auxiliary 
load of the 
affected unit 
where the 
auxiliary load 
(with load 
shedding of 
HVAC and other 
non- critical 
loads) can still 
be supplied by 
adjacent basic 
unit to avoid 
over rating 
propulsion/ 
auxiliary supply 
system. Kindly 

No change is 
envisaged. Further, 
details of redundancy 
will be finalised at 
design stage. 
 



modify the 
clause 
accordingly 
inline with other 
IR projects. 

10.  3.1.11 Supplier shall also furnish the performance of 12 - 
Car EMU rake with all-out run & with 10% coasting 
in time on both slow and fast corridors, variation of 
line current, speed, distance, inter-station timings, 
motoring energy consumption, regenerative energy 
and RMS loading of traction motor for complete 
round trip for the sections mentioned in this clause. 
Route profile with details of speed restrictions is 
placed at Annexure IV. The performance shall be 
submitted in graphical and tabulated forms. All the 
performance values, as desired above, shall be 
submitted for maximum speeds of 110 Km/h, 100 
km/h & 80Km/h separately. For slow corridors, the 
train will stop at all stations and for fast corridors, 
the following stoppages are to be considered:- 
 

BT requests RDSO to provide track 
data from Andheri to Virar, same is 
missing in Annexures. 

 Please refer the 
updated Annexure. 

11.  3.1.16.1 The peak efficiency of the propulsion system, 
consisting of traction transformer, traction converter 
and traction motor of an EMU train shall not be less 
than 87% in the maximum power zone of the 
traction characteristics measured on the combined 
system test bed. 

BT requests RDSO to modify the 
clause as mentioned. 

The peak 
efficiency of 
traction system 
consisting of 
traction 
transformer, 
traction power 
converter (line 
side converter 
and drive side 
inverter) and 
traction motor, 
of EMU Trains 
shall not be less 
than 87% at one 
operating point 
in the maximum 
power zone of 
the driving 
operation 
characteristics 
under loading 
conditions 
specified in 
clause 2.2 with a 
line voltage as 

The clause no. 
3.1.16.1 has been 
updated suitably and 
modified clause is as 
under: 
The peak efficiency 
of traction system 
consisting of 
traction transformer, 
traction converter 
(line side converter 
and drive side 
inverter) and 
traction motor of 
EMU trains shall not 
be less than 87% at 
one operating point 
in the maximum 
power zone of the 
driving operation 
characteristics 
under loading 
conditions specified 
in clause 2.2 with a 
line voltage as per 
clause 2.6 . The 



per clause  
2.6. The 
efficiency of the 
traction system 
shall be 
calculated taking 
into account any 
energy  
consumed by 
the related 
equipment 
(transformer, 
traction 
converter, 
traction motor) 
from auxiliary 
supplies (e.g. for 
cooling 
equipment — 
fans, pumps, 
etc.). The 
measurement of 
the efficiency 
shall be 
performed on 
the combined 
test bed and 
shall be 
governed by IEC 
61377. Further 
the efficiency 
shall be also 
validated during 
vehicle type test. 

efficiency of the 
traction system 
shall be calculated 
dully taking into 
account the energy 
consumed by the 
related cooling 
equipment viz. 
blowers, pumps etc. 
of transformer, 
traction converter, 
traction motor etc. 
The measurement of 
the efficiency shall 
be performed on the 
combined test bed 
and shall be 
governed by IEC 
61377. Further the 
efficiency shall also 
be validated during 
vehicle type test. 
 

12.  3.1.16.2 The efficiency of the auxiliary converter shall not be 
less than 92% at full load. 

BT requests to modify the clause as 
mentioned. 

The efficiency of 
the auxiliary 
converter 
consisting of line 
side converter, 
auxiliary inverter 
and sinus filter 
shall not be less 
than 92% at full 
load. To avoid 
any doubt this 
shall also 
include input 

The clause has been 
updated suitably and 
modified clause is as 
under: 
The efficiency of the 
complete auxiliary 
converter system 
including sinus filter 
shall not be less 
than 92% at full 
load. Complete 
system shall also 
include input 



inductors and 
output 
transformers (if 
any) required to 
provide an 
output as per 
clause 4.25. The 
efficiency of the 
auxiliary 
converter shall 
be calculated 
taking into 
account any 
energy 
consumed by 
itself from 
auxiliary 
supplies (e.g. for 
cooling 
equipment — 
fans, pumps, 
etc.). The 
measurement of 
the efficiency 
shall be 
performed on 
the combined 
test bed and 
shall be 
governed by IEC 
61377 and 
61287. 

inductors and 
output transformers 
(if any) provided as 
per clause 4.25. The 
efficiency of the 
auxiliary converter 
shall be calculated 
dully taking into 
account energy 
consumed by itself 
from auxiliary 
supplies e.g. for 
cooling equipment 
— fans, pumps, etc. 
The measurement of 
the efficiency shall 
be performed on the 
combined test bed 
and shall be 
governed by IEC 
61377 and 61287. 
Further the 
efficiency shall also 
be validated during 
vehicle type test. 

13.  4.1 (xvii) Passenger information system including coach 
displays, head code, audio communication system 
and interface with the existing Train Monitoring 
System (TMS) on Central and Western Railway 
and any equipment required for interfacing PIS with 
the Receiver- equipment of TMS. Receiver 
Equipment of existing TMS is in the scope of 
supply of the Purchaser and may be mounted in 
the driving cab. The specification shall be made 
available to the Supplier at the design stage, if 
required. 

RDSO is requested to provide 
interface details between PIS and 
receiver for study and analysis. 

 Technical write-up of 
TMS is enclosed for 
reference. Further, 
details will be 
finalised during the 
design stage. 

14.  4.1.1 (xxi) Brake Control Electronics complete system fulfilling 
the brake blending requirements. 

In this clause it is specified that the 
supplier shall be responsible for 
brake control however there are no 
details about the brake system 

 Desired details will be 
provided during the 
design stage. 



including electrical interfaces. RDSO 
is requested to provide the detail 
about brake system. 

15.  4.5.16 The protection scheme of the traction system shall 
ensure that: 
(i) A single earth fault does not have any adverse 
impact on the performance of the traction system. 
(ii) In the case of multiple earth faults or phase to 
phase faults, the affected equipment shall be 
immediately shut down and no damage to the 
equipment shall occur. 

BT requests RDSO to modify the 
clause as mentioned. 

The potection 
scheme of the 
traction system 
shall ensure that 
in the case of 
any earth fault 
or phase faults, 
the traction 
converter 
should 
immediately 
shut down to 
prevent any 
damage to the 
affected 
equipment 
which shall be 
immediately 
isolated. 

The clause has been 
updated suitably and 
modified clause is as 
under:  
The potection 
scheme of the 
traction system 
shall ensure that in 
the case of any 
earth fault or phase 
to phase faults, the 
respective traction 
converter should 
immediately shut 
down to prevent 
damage to any 
equipment. 
 

16.  4.7.4 TCMS shall have a diagnostics computer, with non-
volatile memory, to store all the relevant diagnostic 
data. On occurrence of each fault, besides the fault 
information on equipment parameters, GPS 
location of Train, background data with time stamp 
shall also be captured 
and stored with a view to enable proper fault 
analysis. There shall be a facility to capture post- 
trigger and pre-trigger background information. The 
fault display to Driver shall also accompany the 
standard troubleshooting instructions in simple 
language. The diagnostic computer shall specify 
diagnostic of fault up to the card level. Faults shall 
be suitably 
prioritized and filtered so that the Driver and 
maintenance staff receive information appropriate 
to their roles. The diagnostic system shall be able 
to identify and log the faults of the Train on account 
of wrong operation by the Driver and such data 
(including energy data) shall be stored in the 
diagnostic computer for a period of not less than 
100 days. Application software shall be provided to 
facilitate the fault diagnosis and the analysis of 
equipment wise failures. The steps required for 
investigation to be done, shall be displayed in 

As the data will anyway be regularly 
transmitted to wayside, 100 days is 
very long duration to store 
diagnostic data. RDSO is requested 
to modify the clause to 45 days as in 
earlier specifications. 

TCMS shall 
have a 
diagnostics 
computer, with 
non-volatile 
memory, to 
store all the 
relevant 
diagnostic data. 
On occurrence 
of each fault, 
besides the fault 
information on 
equipment 
parameters, 
GPS location of 
Train, 
background 
data with time 
stamp shall also 
be captured and 
stored with a 
view to enable 
proper fault 
analysis. There 

The clause has been 
updated suitably and 
modified clause is as 
under:  
4.7.4 TCMS shall 
have a diagnostics 
computer, with non-
volatile memory, to 
store all the relevant 
diagnostic data. On 
occurrence of each 
fault, besides the 
fault information on 
equipment 
parameters, GPS 
location of Train, 
background data 
with time stamp 
shall also be 
captured and stored 
with a view to 
enable proper fault 
analysis. There 
shall be a facility to 
capture post-trigger 



simple language along with the background 
information. Such software shall be compatible for 
working on commercially available operating 
systems. 

shall be a facility 
to capture post-
trigger and pre-
trigger 
background 
information. The 
fault display to 
Driver shall also 
accompany the 
standard 
troubleshooting 
instructions in 
simple 
language. The 
diagnostic 
computer shall 
specify 
diagnostic of 
fault up to the 
card level. 
Faults shall be 
suitably 
prioritized and 
filtered so that 
the Driver and 
maintenance 
staff receive 
information 
appropriate to 
their roles. The 
diagnostic 
system shall be 
able to identify 
and log the 
faults of the 
Train on 
account of 
wrong operation 
by the Driver 
and such data 
(including 
energy data) 
shall be stored 
in the diagnostic 
computer for a 
period of not 
less than 45 

and pre-trigger 
background 
information. The 
fault display to 
Driver shall also 
accompany the 
standard 
troubleshooting 
instructions in 
simple language. 
Diagnostic of fault 
up to the card level 
shall be specified. 
Faults shall be 
suitably prioritized 
and filtered so that 
the Driver and 
maintenance staff 
receive information 
appropriate to their 
roles. The 
diagnostic system 
shall be able to 
identify and log the 
faults of the Train 
and such data 
(including energy 
data) shall be stored 
for a period of not 
less than 45 days. 
Licenced 
application software 
shall be provided to 
facilitate the fault 
diagnosis and the 
analysis of 
equipment wise 
failures. The steps 
required for 
investigation to be 
done, shall be 
displayed in simple 
language along with 
the background 
information. Offered 
software shall be 
compatible for 



days. 
Application 
software shall 
be provided to 
facilitate the 
fault diagnosis 
and the analysis 
of equipment 
wise failures. 
The steps 
required for 
investigation to 
be done, shall 
be displayed in 
simple language 
along with the 
background 
information. 
Such software 
shall be 
compatible for 
working on 
commercially 
available 
operating 
systems. 

working with 
commercially 
available operating 
systems.  
 

17.  4.7.23 In the event of removal of any Basic Unit from the 
Train or a plain Trailer Car from a basic unit or 
addition of a basic unit to the train, the TCMS shall 
configure the Train formation. 

Change of configuration shall be 
performed in maintenance depot 
only and shall not be automatic to 
avoid wrong detection of 
configuration during operation. 
Therefore RDSO is requested to 
modify the clause as mentioned. 

In the event of 
removal of any 
Basic Unit from 
the Train or a 
plain Trailer Car 
from a basic unit 
or addition of a 
basic unit to the 
train, it shall be 
possible to 
configure the 
modified train 
formation in 
TCMS. 

The clause no. 4.7.23 
has been updated 
suitably and modified 
clause is as under: 
In the event of 
removal of any 
Basic Unit from the 
Train or a plain 
Trailer Car from a 
basic unit or 
addition of a basic 
unit to the train, it 
shall be possible to 
configure the 
modified train 
formation in TCMS. 

18.  4.7.25 It shall be possible to keep the EMU train at the 
desired speed irrespective of track profile. The 
speed control shall work within the limits of 
maximum electrical performance. The selection of 
speed shall be possible by press of a switch. 

As in the existing rolling stock fleet 
the driver has to activate the dead 
man device during operation 
deactivation of the speed control by 
the actuation of master/ brake 

It shall be 
possible to keep 
the EMU train at 
the desired 
speed 

The clause has been 
updated suitably and 
modified clause is as 
under: 
4.7.25 It shall be 



However, the system shall be inherently fail safe 
and shall  immediately come out of this mode to 
normal mode on actuation of master/ brake 
controller, actuation of AWS or as required from 
safety considerations. In case preset/selected 
speed control is not used, the tractive effort control 
will enable the EMU Train to be driven on the basis 
of tractive effort readings. 

controller is not recommended as 
small movement of master controller 
will deaactivate the speed control. 
Speed controller shall only be 
deactivated if master controoler is 
moved in coasting or braking 
position. Therefore it is requested to 
modify the clause as mentioned. 

irrespective of 
track profile. 
The speed 
control shall 
work within the 
limits of 
maximum 
electrical 
performance. 
The selection of 
speed shall be 
possible by 
press of a 
switch. 
However, the 
system shall be 
inherently fail 
safe and shall  
immediately 
come out of this 
mode to normal 
mode on 
actuation of 
master/ brake 
controller in 
coasting or 
braking, 
actuation of 
AWS or as 
required from 
safety 
considerations. 
In case 
preset/selected 
speed control is 
not used, the 
tractive effort 
control will 
enable the EMU 
Train to be 
driven on the 
basis of tractive 
effort readings. 

possible to run the 
EMU train at the 
desired speed 
irrespective of track 
profile. The speed 
control shall work 
within the limits of 
maximum electrical 
performance. The 
selection of speed 
shall be possible by 
press of a switch, 
which sets the 
current speed as the 
target speed.  
However, the 
system shall be 
inherently fail safe 
and shall 
immediately come 
out of this mode to 
normal mode on  
(i) actuation of 
master/ brake 
controller in 
emergency brake, 
braking or coasting 
position,  
(ii) triggering of 
dead man’s device 
supervision,  
(iii) actuation of 
AWS or  

(iv) as required from 
safety 
considerations.  
In case 
preset/selected 
speed control is not 
used, the tractive 
effort control will 
enable the EMU 
Train to be driven 
on the basis of 
tractive effort 
readings. 



 
19.  4.8 Event Recorder How many event recorder per train? BT requests 

RDSO to clarify 
the quantity of 
the Event 
Recorder per 
train/ rake. 
Moreover BT 
understands 
that the event 
recorder will 
have a redudant 
train control 
interface, kindly 
confirm. 

The clause has been 
updated suitably and 
modified clause is as 
under: 
4.8 The event 
recorder shall 
monitor and record 
various events so 
that data is 
available for 
analysis to 
determine the 
probable cause of 
accident, incident or 
operational 
irregularities. There 
shall be one event 
recorder per EMU 
rake with redundant 
train control 
interface and it shall 
be designed to 
provide an 
intelligence based... 

20.  4.10.10 Each Driving Car shall be provided with a 
destination indicator (Head Code) on the Driving 
Car face. The destination indicator shall be 
mounted inside the Car behind the windscreen and 
flushed with the Driving Cab interior. A modern 
high resolution LED display board with amber 
colour shall be provided, which shall be visible 
clearly from the platform from the distance of 
50 meters minimum (in bright day light) while the 
EMU Train is approaching the platform. The 
destination indicator shall have IP54 protection. 
The viewing angle for the destination indicators 
shall be such that it is visible to the person standing 
on platform; as such angle from his eyes to the 
destination board shall be 30-degree minimum. 
Head code display shall include destination, 
location of PWD coach, rake formation, Slow/Fast 
etc. However, the appropriate class and overall 
dimensions according to the location shall be 
frozen during the design stage. There shall be 
provision of manual over ride feature for setting the 
Head Code display in the event of failure of 

RDSO shall confirm that the manaul 
override shall be possile from driver 
desk? 

  The clause no. 
4.10.10  has been 
updated suitably by 
adding the following 
sentence at the end 
of clause: 
The manual over 
ride feature to be 
provided on the 
driver desk for easy 
access by the guard 
/ motorman / 
maintenance staff. 



Passenger Information System (PIS) electronics. 
21.  4.14.1 A combined master cum brake controller, 

integrated into a single unit shall be provided in 
each driving cab. This shall be of a proven design 
and shall be of step less type. Suitable provision 
shall be made to ensure unhindered operation in 
case of failure of master cum brake controller. A 
separate traction and brake control (e.g. providing 
at least three levels) shall also be provided to allow 
the Train to be moved in the event of failure of the 
master cum brake controller. 

The operation with failed master 
controller shall be comparable with 
the rescue drive mode with 
restricted speed and providing of 
three different level would lead to an 
unnecesaory providing of additional 
train line. Hence RDSO is requested 
to allow operation with one defined 
level and to modify the clause as 
mentioned. 

A combined 
master cum 
brake controller, 
integrated into a 
single unit shall 
be provided in 
each driving 
cab. This shall 
be of a proven 
design and shall 
be of step less 
type. Suitable 
provision shall 
be made to 
ensure 
unhindered 
operation in 
case of failure of 
master cum 
brake controller. 
A separate 
traction and 
brake control 
shall also be 
provided to 
allow the Train 
to be moved in 
the event of 
failure of the 
master cum 
brake controller. 

No change is 
envisaged. Smooth 
operation of train can 
be achieved with the 
provision of three 
levels.  

22.  4.18.3 All control equipment, including Driver’s controls 
and indications for electrical, pneumatic, air 
pressure, brake and other circuits shall be 
provided. Necessary operational, protective and 
safety devices in the form of relays, contactors, 
switches as may be required by the circuit design 
shall also be incorporated for proper functioning of 
the power and auxiliary 
equipment and brakes etc. 

RDSO is requested to provide detail 
the scope of supply here specially 
for pneumatic and air pressure 
system. 

  The clause is self 
explanatory. The 
scope of supply has 
been indicated in the 
clause no. 4.1.1 of 
specification. 

23.  4.25.2 The auxiliary system shall be designed in such a 
way that in the event of failure of auxiliary 
converter(s) equivalent to one basic unit, all the 
loads (including air conditioning) shall work 
normally. In case of next auxiliary converter failure, 
the unit with failed auxiliary converter shall work 

BT understands this requirement is 
very stringent compare to other IR 
projects and results into over 
design/size/weight of the equipment 
of propulsion and auxiliary supply 
system. Hence it is requested to 

Failure of single 
converter-
inverter shall not 
result in the loss 
of performance 
of the EMU train 

Considering the 
requirements of 
Mumbai suburban, no 
change is envisaged. 



with 50% air conditioning, 100 % fresh air 
ventilation and all other loads shall be fully 
available. In case the third auxiliary converter fails, 
air conditioning shall be switched off and all other 
loads inclusive fresh air ventilation shall work 
normally. The above-mentioned design rules shall 
be fulfilled with a 12-car rake with three 4-car basic 
units or higher. During design state the detailed 
auxiliary design concept shall be submitted for 
approval. The changeover shall be affected 
automatically and without any time delay through 
control electronics. The full power availability of the 
auxiliary converter shall be ensured throughout the 
voltage limits specified for traction system in 
Clause no. 2.6 so that the loads connected to the 
auxiliary converter shall not have to be 
reduced/adjusted in the entire voltage variation 
from minimum to maximum as specified in Clause 
no. 2.6. However, auxiliary converter shall be 
capable to cater the full auxiliary (100%) load at 
input voltage range 
between 19 kV to 27.5 kV AC and shall perform up 
to 16.5 kV OHE voltage. Headlight shall not 
extinguish while traversing neutral section. 
However, control shall ensure that the battery does 
not get overloaded due to switching ‘ON’ of the 
headlight hen overhead power is not available for 
longer period. The power supply to headlights will 
be 110V DC. 

modify the clause as mentioned. expect HVAC 
reduction upto 
50% in the 
affected basic 
unit. 

24.  4.25.3 While traversing the neutral section or in the event 
of momentary non availability of OHE 
during the service, the lights and fresh air 
ventilation shall work normally. 

It is suggested to remove fresh air 
supply from this clause as this will 
create a complicated control 
mechanisam and for this short 
moment in the neutral section or in 
the moment of non availability of 
OHE fresh air supply supply will be 
not be required however if the non 
availability is more than the decided 
time then emergency ventilation will 
be activated. 

  Considering the 
requirements of 
Mumbai suburban, no 
change is envisaged. 

25.  4.34.20 Superstructure shall be provided with ducting 
arrangement for discharge / exhaust of air. It shall 
be ensured that water does not enter in such 
arrangement during rains or Car washing. 
Complete duct for the airconditioning system shall 
be provided in the prototype unit only for 
measurement of air flow in actual conditions. 

RDSO is requested to clarify 
wheather the complete design of 
duct is included under scope of 
supply of purchaser? 

  The clause has been 
updated suitably and 
modified clause is as 
under: 
4.34.20 
Superstructure shall 
be provided with 



Special care shall be taken to ensure that there is 
no ingress of water at the worst conditions, when 
there is heavy rain striking at 45° opposite to the 
movement of the train running at 110 kmph. 

ducting 
arrangement for 
discharge / exhaust 
of air. It shall be 
ensured that water 
does not enter in 
such arrangement 
during heavy rains 
striking at 45° 
opposite to the 
movement of the 
train running at 110 
kmph or during Car 
washing.  Design of 
the duct alongwith 
outlets shall be 
developed in 
consultation with 
ICF. Supplier shall 
also supply the 
complete duct with 
associated items for 
the first two 
prototype rakes to 
establish the 
design, interface 
and for 
measurement of air 
flow in actual 
conditions. Duct for 
series rakes 
therafter will be in 
the scope of ICF.  
 

26.  4.37.13 Cable harness for the two prototype EMU rakes 
shall be in the scope of Supplier and further 
ICF shall provide the same for all the series rakes. 

RDSO is requested to clarify the 
scope whether harnesses complete 
connectorise and tested is to be 
supplied? Further it is requested to 
define which documents shall be 
provided to enable ICF for serial 
production for this harnesses? 

  The clause 4.37.13 
has been updated 
suitably and modified 
clause is as under: 
Cable harness for 
the two prototype 
EMU rakes shall be 
in the scope of 
Supplier and further 
ICF shall provide 
the same for all the 
series rakes. Cables 
shall be cut to size 



as per harness 
chart / wiring 
diagram and 
provided with 
suitable connectors 
at both ends (or 
initially at one end 
and after installation 
at the other end) 
depending on the 
area of coach where 
the cables are to be 
laid. Accordingly, 
Supplier shall be 
responsible for 
preparation of cable 
harness & its 
testing for 
installation on 
coach in ICF. 
Schematics, wiring 
diagram, lug list, 
earthing / shielding 
chart, harness chart 
etc. are to be 
provided based on 
joint discussions 
with ICF at design 
stage.  
 

27.  4.37.14 (iii) In order to secure the cables from external hitting, 
the cables connected with the coupler shall not 
hang lower than the lowermost face of the coupler 
and shall be suitably secured to arrest any 
dangling. 

In view of distribution of various 
equipments in Transformer and 
Motor car,  power and control cables 
shall be mounted below coupler/ 
gangway this arrangement will also 
avoid direct interface of cables with 
human. Hence the requirement shall 
be open for cable connection below 
coupler. 

  The clause 4.37.14 
(iii) has been updated 
suitably and modified 
clause is as under: 
In order to protect 
the cables from 
external hitting, the 
cables connected 
with the coupler 
shall be suitably 
secured to arrest 
any 
dangling/entangling. 

28.  5.10 (iv) During the tests acceleration, deceleration, speed 
on straight level track and the energy consumption 
for a round trip shall be measured. In all cases, 12-
coach super dense crush loaded train shall be 

RDSO is requested to mention 
which tests are to be carried out on 
15-car configuration? 

  Certain tests viz. 
TCMS, braking, 
interference etc. have 
already been 



tested. However, certain tests viz. TCMS, braking, 
interference etc. shall be carried out on 15-Car 
configuration also. 

mentioned. Further 
details will be 
discussed and 
finalised during the 
design stage. 

29.  Open Annual operating distance RDSO is requested to mention the 
annual operating distance of the 
train. 

  The clause no. 
2.13.12 has been 
updated suitably and 
modified clause is as 
under: 
Supplier shall 
submit the basic 
maintenance 
schedules of the 
proposed 
equipment. 
Minimum interval 
between two 
maintenance 
schedules in the 
depot for the 
equipment supplied 
should not be less 
than 90 days except 
for the pantograph 
strips and 3 years 
for major works in 
workshop/major 
depot. Average 
running distance of 
an EMU rake may be 
considered as 650 
kilometer per day. 
 

30.  4.7.7 The electronics shall be sealed so as to ensure that 
there is no dust ingress. For its cooling, internal 
ventilation arrangement along with efficient heat 
exchanger for removal of heat shall be provided. 
The electronics shall be designed with adequate 
margin so that there are no failures on thermal 
account. Temperature near electronic cards in 
working condition of Train shall not be more than 
70°C. 

BT understands electronics with 
necessary cooling and heat 
exchanger if required will be 
provided inside cubical with 
necessary IP class. Further BT 
requests RDSO to define the  
adequate margine with respsct to 
maximum allowed temperature 
inside the cubical. 
 

  No change is 
envisaged. The 
proposed 
arrangement can be 
one of the solution to 
the requirement. 
 

31.  4.7.13 The entire functions essential for the Train 
operation shall have redundancy to avoid at least 
single point of failure. Adequate redundancy in the 

It is requested to clarify that which 
control of passenger amenities shall 
be redundant? Which systems are 

  Passenger amenities 
include lights, air-
conditioning, PIS and 



system design of TCMS, as permissible vide the 
standard adopted, shall be ensured. A complete 
schematic of the scheme with the redundancies 
shall be submitted by the Supplier. Critical signals 
for train operation on hard wires shall be 
redundant. Details shall be finalized at design 
approval stage. As a minimum, following shall be 
included: 
(i) All Driver's desk interfaces to TCMS shall be 
fully redundant; 
(ii) There shall be no single point of failure in safety 
loops like Emergency stop, Emergency Brake, cab 
occupation, door related safety loops and door 
operation etc., which can cause immobility of the 
Train; 
(iii) There shall be two physically independent bus 
systems on Train as well as Basic Unit level; (iv) 
The control of passenger amenities and safety 
functions shall be redundant; 
(v) Availability of the Basic Unit even in case 
Auxiliary Converter(s) of that Basic Unit is (are) 
not available. 

meant by passenger amenities? Is 
this only ventilation, or also PIS? 

ventilation etc. Details 
will be discussed and 
finalised during the 
design stage. 

32.  4.7.15 The TCMS shall be interfaced with the brake 
system. The Automatic flasher operation (in case of 
Train parting) and vigilance control functionality 
shall also be implemented. 

RDSO is requested to clarify, what is 
expected in vigilance control 
functionality and flasher operation? 

  Please refer clause 
4.29 for details of 
flasher light. Vigilance 
control functionality 
may be realised with 
dead man handle 
(DMH).  

33.  4.7.16 The TCMS shall provide on-line, context sensitive 
troubleshooting assistance to the Driver in case of 
any fault, through the HMI display. The fault display 
to Driver shall also accompany the standard trouble 
shooting  nstructions in simple English language. 
Based on operational requirements, the directory 
shall be regularly updated during the contract 
period. The TSD shall be editable by authorized 
maintenance personnel. Extensive use of graphics 
shall be made in TSD for better understanding of 
Drivers and maintenance staff. 

RDSO is requested to clarify 
weather the graphics is absolutely 
necessary in the TSD or simply text 
base directory like MRVC-II may be 
offered? 
What RDSO expects to be updated 
regularly after design is finalized? 
What is expected to be changed in 
TSD when the statement reads the 
"TSD shall be editable by authorized 
maintenance personnel"? Is it only 
fault text to be changed or the 
nature of the fault also expected to 
change? 

  Graphical 
representaion  is 
necessary in HMI as 
well as TSD, 
therefore, no change 
is envisaged. 
TSD shall be updated 
during the contract 
period based on the 
modifications and 
parametric changes 
carried out for 
addressing the issues 
observed during the 
service operation of 
the rake.   

34.  4.15.1 (iii) The cab shall include all the cab equipment e.g. 
combined master-cumbrake controller, instrument 

RDSO is requested to provide 
information about driver safety 

  Existing rakes may 
be seen in Mumbai 



panel with back-lit instruments, gauges for 
pneumatic indications, control panels, driver’s 
diagnostic display unit & driver’s “log in” device, 
driver and guard adjustable seats etc., 
ergonomically designed driver’ desk/console, pre-
wired and terminated on a terminal board and 
multi-pin plugs/sockets for inter-equipment 
connections. Cab-equipment shall also include 
pneumatic horns (on both sides of the desk), 
electric motor driven wind screen 
wipers (wiper should have wind screen washer & 
control as well) with redundancy, rolling blinds, 
sun-visors, auxiliary head light with tail light, safety 
related equipment like bell code system, flasher 
light and speedometercum- recorder. Driver’s 
safety system foot pedal incorporated into the 
adjustable footrest will be supplied by IR. This shall 
also include suitable ‘bell code exchange’ system 
between the cabs of the EMU train. Destination 
indicator (Head Code) shall be provided behind the 
lookout glass & flushed with the driver cab interior. 
Temperature and humidity indications shall be 
provided in both the cabs. 

system foot pedal, as it is not 
available in today's EMU train. 

suburban as this 
feature is already 
available. It's a foot 
padel for operating 
the horn. 

35.  4.13 Body Side Doors BT understands that the scope of 
complete autiomatic sliding door 
Including DCU (door control unit) 
with suitable interface to TCMS and 
required redudant digital feedback 
lies with the purchaser, please 
confirm. 

  Please refer Clause 
no. 4.1.1 and 4.13. 
Complete autiomatic 
sliding door Including 
DCU (door control 
unit) with suitable 
interface to TCMS 
and required 
redudant digital 
feedback lies with the 
Supplier.  
 

36.  4.25.16 Battery and Battery Charger BT understands the scope of supply 
of suitable size and type of battery 
with necessary protections lies with 
purchaser, please confirm. 

  The scope of supply 
of suitable size and 
type of battery with 
necessary protections 
lies with Supplier. 
The clause no. 
4.25.16 (i) has been 
updated suitably and 
modified clause is as 
under: 
Regulated static 
battery charger fed 



from three phase 
auxiliary supply 
shall be provided. 
Its rating and 
charging 
characteristics shall 
be matched to the 
battery, by 
monitoring of 
charging current 
and voltage and 
shall have a 
provision for fine 
adjustment and 
good stability with 
current limitation to 
avoid overcharging 
or undercharging of 
batteries; 
 

37.  4.17.6 The coaches shall be equipped with an 
audio/visual passenger alarm system. Each coach 
shall be provided with the following: 
alarm chain activated anywhere in the coach , 

BT requests RDSO to define the 
quantity defined under clause 4.17.6 
and redudancy requirement. 

  For reference, 
general arrangement 
of existing alarm 
chain mechanism of 
MRVC EMU coach 
may be seen. An 
indicator shall be 
provided on each 
side of the coach.  
Further, details shall 
be finalized at the 
design stage. 

38.  4.26.1/4.26.2 4.26.1 Lights shall be fed by the auxiliary power 
supply system. The guaranteed life of the LEDs 
with their control system and optics/luminary shall 
not be less than 50000 burning hours. The 
specified illumination level shall be met till at the 
end of the life of 50,000 hours. After 50000 burning 
hours, the luminaire intensity shall be at least 70% 
with degree of uniformity of at least 1:1:3 as per 
UIC 555. The colour of the LEDs shall be cool day 
white (temperature 6000K- 7000K). LED shall be 
LM80 certified for white LED along with TM 21 
projection for more than 50000 hours. Separately 
protected lighting circuits shall be used, such that 
in the event of tripping 
4.26.2 of one circuit, the others should provide 

BT understands clause no. 4.26.2 is 
continuation of clause no. 4.26.1 
and hence requtests RDSO to 
modify the requirement accordingly. 

  Yes, the 
understanding is 
correct. The earlier 
clause 4.26.1 & 
4.26.2 have been 
merged appropriately.  



evenly distributed lighting throughout the Car. The 
Supplier shall submit layout of fittings, control 
circuit and service life of LED lamp during the 
design stage which shall be as per the best 
international practices. It shall be possible to 
replace defective LEDs / block of LEDs with ease 
and minimum need for readjustments or otherwise. 

39.  4.26.6 & 
4.26.11 

4.26.6 At least 50% of lights, evenly distributed 
over the Car area, shall remain energized and 
provide sufficient light for safety of passengers, in 
the event of a OHE failure. 
4.26.11 At least 50% of lamps, evenly distributed 
over the coach area, shall remain energized and 
provide sufficient light for safety of passengers, in 
the event of a main auxiliary power failure even 
from the adjacent unit. 

BT unederstand at least 50% lamps 
meaning two light circuit per coach 
is required which in the event of 
failure of one light circuit can be 
fullfilled with other healthy line 
circuit. BT requests RDSO to kindly 
confirm the same and define the 
number of light circuits per coach. 

  Yes, the 
understanding is 
correct. The clause 
has been updated 
suitably and modified 
clause is as under: 
At least 50% of 
lights, evenly 
distributed over the 
Car area, shall 
remain energized 
and provide 
sufficient light for 
safety of 
passengers, in the 
event of a OHE 
failure. Minimum 
two light circuits per 
coach shall be 
provided.  
 

40.  4.26.8 For lighting the interior of the Car, suitable lamps 
with colour rendering index Ra of 80 or more shall 
be used. Ra shall be calculated as specified in the 
paper by Nickerson and Jerome in 1965, 
republished by the CIE in 1995. 

BT requests RDSO to relook the 
requirement of 80 or more CRI for 
interior passenger light as the CRI of 
80 or more is stringent reqirement 
for railway application. 

  No change is 
envisaged. 
 

 

  



Comments/suggestions received from Central Railway vide letter no. L.531.P.MRVC.PH-III dtd. 18.10.2017 on RDSO specification No. 
RDSO/PE/SPEC/D/EMU/0190-2017 (Rev.0):  

S.No. Clause No.  CR Comments / Observation RDSO Observation 
1.  4.1 Scope of supply Scope of supply: 

AMC should cover complete propulsion system, PIS 
system, CCTV, Complete Air conditioning system, 
Automatic door closure system & Fire detection 
system. 

Pertains to MRVC. 

2.  4.5 Traction converter Traction converter: 
In case of underslung converter, the converter should 
be completely sealed with IP68 protection and 
clearance of 600mm from rail level should be ensured. 

For traction converter, IP 68 upto a 
level of 650mm from rail level has 
been included in Clause no. 4.5. 

3.  4.11 Passenger car surveillance system 

Passenger car surveillance system: 
CCTV system should be provided with emergency talk 
back system with live streaming in D’Cab so that same 
can be monitored by guard. Should also have the 
function of video streaming of the passenger using talk 
back system in emergency. 

The clause has been updated 
suitably and modified clause is as 
under: 
4.11.1 The Passenger Car 
Surveillance System (PRSS) shall 
comprise of an IP based close 
circuit television (CCTV) network, 
surveillance cameras, routers and 
cables, monitors and other 
accessories as required. On board 
equipment for streaming of video 
to the central server will be in the 
scope of Supplier, however, 
network will be facilitated by IR. 

4.  5.12 Pre-commissioning test at 
ICF/Chennai 

Pre-commissioning test at ICF/Chennai: 
Pre-commissioning at ICF should be covered under 
scope of supply. 

The clause has been updated 
suitably and modified clause is as 
under: 
5.12 Installation of Equipment at 
ICF/Chennai: 
Supplier shall maintain sufficient 
staff at ICF Chennai for 
supervision of equipment of three 
phase propulsion, control and 
other system and provide all the 
necessary support in carrying out 
its installation, however, 
installation will be in the scope of 
ICF. Supplier shall also furnish the 
installation procedure of all the 
equipment of three phase 
propulsion, control and other 
system. Supplier shall list the tests 
that are to be carried out on the 
supplied equipment after it has 



been mounted on the EMUs at 
ICF/Chennai or at EMU 
maintenance shed/workshop of IR 
or at any other manufacturer’s 
premises. The test procedure, 
instrumentation and tolerance 
shall be furnished.  
The Supplier shall conduct these 
tests on two prototypes and all 
series production of EMU rakes 
and also train staff of ICF/EMU 
maintenance shed/workshop/any 
other manufacturer’s works where 
the electrics supplied as per this 
specification shall be equipped in 
EMU coaches in carrying out the 
tests. 

 

  



 

Comments/suggestions received from M/s Siemens vide email dtd. 30.09.2017 on RDSO specification No. RDSO/PE/SPEC/D/EMU/0190-2017 
(Rev.0):  

S.No. Clause Description Comments RDSO Remark 
1. 1.1.4   The  configuration  of  the  trains  shall  be  12-

car  rake  with  two  End  Basic  Unit  
and one Middle Basic Unit. Each basic unit shall 
consists of four Cars i.e. two  
motorized  Car  (MC)  and  two  trailer  Cars  
(TC).  All  the  essential  equipment  
shall  be  provided  on  the  three  Cars  i.e.  two  
MC  &  one  TC  of  a  basic  unit,  
whereas  the  remaining  one  plain  trailer  Car  
shall  not  have  any  shared  
equipment. With this arrangement, the plain trailer 
Car can be detached from  
a basic unit and the remaining 3 Car basic unit 
can be coupled to form a rake  
having 66% motorized axles. It shall also be 
possible to convert 16-Car rake  
having 50% motorized axles to a 15-Car rake by 
detaching the plain trailer Car  
from any basic unit. 

considering underslung mounted traction equipment 
alongwith other underslung components will be 
already crowding the underfloor area. Shifting all 
equipment onto only 3 coaches would lead to further 
congestion.  
This would also lead to weight unbalance on all 4 
coaches leading to differential wear and tear of 
wheels,  

No change is envisaged.  

2. 1.1.5  The  detachment  of  plain  trailer  Car  shall  not  
call  for  any  modification  of  the  
remaining Cars of the rake and shall be 
configurable via driver’s display (HMI).  
This configuration mode shall be password 
protected. 

jumper configurations are worked out based on 
coach configuration, and it cannot be confirmed that 
jumper cables of 3rd coach can be connected to 5th 
coach in 'as-is' condition. 

No change is envisaged as the 
given requirement of rake 
configuration is feasible. 

3. 1.1.9.i 3-phase propulsion equipment shall be capable of 
being mounted in the underframe and/or roof. 
Fitment of various equipment will be so decided 
that the weight is properly distributed with least 
possible weight unbalancing during tare condition. 
The traction transformer, traction converter and 
compressor shall be mounted in the under frame. 

distribution of equipment load on only 3 coaches in 
each basic unit may lead to congestion of space 
especially considering 50% propulsion and all 
propulsion equipment to be underslung mounted 

No change is envisaged in this 
regard.  

4. 1.1.9.ii  The stock fitted with the supplied equipment shall 
meet the operating, service  conditions  and  
performance  requirements  of  this  specification 
and  shall  be  suitable  for  varying  loading  
conditions  occurring  in  the Mumbai Suburban. 

 The stock fitted with the supplied equipment shall 
meet be designed to meet the operating, service 
conditions and performance requirements of this 
specification and shall be suitable for varying loading 
conditions occurring in the Mumbai Suburban. 

No change is envisaged. 

5. 1.1.9.iii Notwithstanding  the  contents  of  this  
specification,  the  Supplier  shall  
ensure that the equipment supplied by them is 
complete in all respect  

Notwithstanding the contents of this specification, the 
Supplier shall ensure that the equipment supplied by 
them is complete in all respect so as to enable the 
desired operation & performance of the EMU train 

No change is envisaged. 



so as to enable the desired operation & 
performance of the EMU train  
fitted with their equipment. 

fitted with their equipment. Design shall be validated 
on the basis of this technical specification & clause 
by clause compliance statement to tender 
documents submitted by the bidder. 

6. 1.1.9.x  The  complete  system  shall  be  compatible  
with  the  Auxiliary  Warning  
System (AWS) already working in Mumbai area. 
The AWS Type ZUB – 
100  or  AAWS  as  per  RDSO  specification  no.  
RDSO/SPN/213/2014  
Ver.  1.0  shall  be  made  available  by  the  IR.  
AWS/AAWS  shall  remain  
completely  isolated  in  rear  driving  cab.  
TPWS/CBTC  may  also  be  
provided  by  IR  in  future.  Supplier  shall  ensure   
the  interface  of  
AWS/AAWS/TPWS/CBTC with TCMS. 

Railways should provide suitable interface 
documentation of AWS, AAWS, TPWS and CBTC, 
as Annexure to this technical specification 

The clause no. 1.1.9 (x) & (xi) 
have been updated suitably. 
 

7. 1.1.9.xii The control equipment and TCMS shall be 
suitable to permit following  
configurations of multiple unit operation: 
 

Since all fleet in operation in Mumbai are with 12 car 
configuration, it would be primitive to demand a 9 car 
combination. Combinations best suited for furute 
demands would be a 12 car, 15 car & 16 car train 
formation. If these combinations are desired, it may 
be possible to only remove 1 TC from the middle 
basic unit and still meet this requirement, with limit to 
multiple combinations. this way only TC of MBUs can 
be designed without any underfloor components. 

No change is envisaged. 
 

8. 1.1.9.xvi Software shall be written in a structured manner 
and fully documented during all stages of its 
design and development. This shall meet the 
requirements of EN 50126-2:    Dependability for 
Guided Transport Systems-Part 2 : Safety, EN 
50128: Railway Applications: Software for 
Railway Control and Protection Systems, and EN 
50129:   Safety-related Electronic Railway Control 
and Protection Systems. Any deviation from this 
requirement will need approval of RDSO in the 
design stage.  

The task of the software assessor required in 
EN50128 is not clearly defined, and thus it can be 
realized in a wide range beginning from lax (amlost 
negligible) to reasonably high. To fulfill the best 
software quality for this project, we recommend to 
substitute EN 50128 by an equivalent, eg. EN 50657 
a copy of EN 50657 is also enclosed for your easy 
reference. this clause may be modified as follows: 
 
Software shall be written in a structured manner and 
fully documented during all stages of its design and 
development. This shall meet the requirements of EN 
50126—2: Dependability for Guided Transport 
Systems Part2: Safety, EN50128: Railway 
Applications: Software for Railway Control and 
Protection Systems (or equivalent), and EN 50129: 
Safety- related  Electronic Railway Control and 
Protection Systems. Any deviation from this 
requirement will need approval of RDSO in the 
design stage.  

Provision for use of alternate 
standards has been made. The 
clause no. 1.4.23 has been 
added as under: 
The standards stipulated in 
this Specification are the 
minimum. The Supplier may 
adopt alternative 
internationally recognized 
codes, standards and 
specifications, if it can 
demonstrate to the Purchaser 
that such alternative is 
superior or more pertinent to 
the EMUs. The Supplier shall 
seek prior written approval of 
the Purchaser for any 
alternative specifications and 
standards proposed to be 
used. Where no standard is 
identifiable the Supplier shall 



make a proposal based on the 
best International practice, 
which shall be subject to 
review, by the Purchaser. 
 

9. 1.1.10.iii  The Supplier shall comply with standard EN 
45545, NF F 16-101: (Railway Rolling Stock Fire 
behaviour “Choice of Material”), NF F 16-102: 
(Railway Rolling Stock Fire behaviour “Material 
choosing,application for electric system” category 
A2), BS 6853 – 1999 Category II or DIN 5510 or 
any other equivalent/superior international 
standard for fire safety plan in respect of their 
equipment. Whichever standard is selected for 
meeting the fire safety, the standard shall be 
declared and a copy shall be furnished to RDSO. 

We suggest to precise the vehicle classification as 
Operation Category 1/standard vehicle: 1–N 
EN4554-1, 5.2.3:  
A running time for Operation Category 1 vehicles in 
the event of fire is not specified as these vehicles 
may be stopped with minimum delay and evacuation 
started. OC1 is applicable to vehicles which operate 
on infrastructure where:  
• they form part of a train that is within the range of 
permitted train lengths for that infrastructure;  
• side evacuation is normally available and there are 
no tunnels or elevated structures longer than the 
minimum permitted train length where side 
evacuation is not possible;  
• in the event of activation of a fire alarm, braking can 
be initiated immediately and evacuation to a safe 
area can take place as soon as the train has 
stopped;  
• there are only tunnels or elevated sections of no 
greater than 1 km in length;  
• open sections between tunnels and / or elevated 
structures are longer than the maximum permitted 
train length.  
  
Further, It may also be noted that there are currently 
no suppliers who can comply with EN45545 for 
rubber part. Hence this clause be kinldy modified as 
follows: 
 
The Supplier shall comply with standard EN 45545 
classification 1-N (excluding the rubber compounds 
for rubber suspension components), NF F 16-101: 
(Railway Rolling Stock Fire behaviour “Choice of 
Material”), NF F 16-102: (Railway Rolling Stock Fire 
behaviour “Material choosing,application for electric 
system” category A2), BS 6853 – 1999 Category II or 
DIN 5510 or any other equivalent/superior 
international standard for fire safety plan in respect of 
their equipment. Whichever standard is selected for 
meeting the fire safety, the standard shall be 
declared and a copy shall be furnished to RDSO. 

Categorisation and 
classification will be considered 
based on the requirements 
mentioned in the standard. The 
clause no. 1.1.10 (iii) has been 
updated suitably and modified 
clause is as under: 

The Supplier shall comply 
with standard EN 45545 for 
fire safety plan in respect of 
their equipment / supply.   

 



10. 2.9.1 The design and manufacturing of equipment shall 
be in accordance with EN 45545. Please refer to 
Clause no. 4.16.7 of this Specification. 

Clause should be revised as:  
 
The design and manufacturing of equipment shall be 
in accordance with EN 45545, classification 1-N. 
Please refer to Clause no. 4.16.7 of this 
Specification. 

No change is envisaged. 
Categorisation and 
classification will be considered 
based on the requirements 
mentioned in the standard. 

11. 4.16.7.2   Materials used in the manufacture of 
equipment/system shall be selected to reduce the 
heat load, rate of heat release, propensity to 
ignite, rate of flame spread, smoke emission, 
toxicity of combustion gases and shall comply 
with EN 45545. 

Clause should be revised as:  
 
Materials used in the manufacture of 
equipment/system shall be selected to reduce the 
heat load, rate of heat release, propensity to ignite, 
rate of flame spread, smoke emission, toxicity of 
combustion gases and shall comply with EN 45545 
classification 1-N.  

No change is envisaged. 
Categorisation and 
classification will be considered 
based on the requirements 
mentioned in the standard. 

12. 1.3.11 In addition to the equipment and services 
specified in this Specification, the Supplier shall 
supply handling tackle, special tools and 
appliances which may be necessary for the 
installation, testing and commissioning of the 
supplied equipment on the new manufacture 
EMUs, even though such material or work may 
not be specifically mentioned in this Specification.  

In addition to the equipment and services specified in 
this Specification, the Supplier shall supply arrange 
handling tackle, special tools and appliances which 
may be necessary for the installation, testing and 
commissioning of the supplied equipment on the new 
manufacture EMUs, even though such material or 
work may not be specifically mentioned in this 
Specification. Same can be taken back after 
commissioning activity is completed. 

The clause 1.3.11 has been 
updated suitably and modified 
clause is as under: 
 
In addition to the equipment 
and services specified in this 
Specification, the Supplier 
shall supply special handling 
tackle, special tools and 
appliances which may be 
necessary for the installation, 
testing and commissioning of 
the supplied equipment on 
the newly manufactured 
EMUs, even though such 
material or work may not be 
specifically mentioned in this 
Specification. The same can 
however be taken back after 
successful installation, 
commissioning and 
completion of testing 
activities on all EMU rakes in 
all respect.  
 

13. 1.4.7 Approval of design means approval of general 
design features. Notwithstanding the approval, 
the Supplier shall wholly and completely be 
responsible for the performance of the equipment, 
complete system and EMU rakes. RDSO will not 
be responsible for the correctness of the 
dimensions indicated on the drawings, the 
materials used or the strength of parts. The 

as the scope of supply of the supplier is supply of 
three phase propulsion & other  
control equipment for EMUs suitable for operation on 
25kV AC OHE system, the responsiblity for 
equipment not supplied as per the scope, shall not 
be with the supplier. hence the clause be modified 
as: 
Approval of design means approval of general 

Responsibility will be limited to 
the Supplier or IR as per their 
scope of supply.  



Supplier shall, when submitting proposals or 
designs for approval of RDSO, draw specific 
attention to any deviation or departure from the 
specification involved in his proposals or designs 

design features. Notwithstanding the approval, the 
Supplier shall wholly and completely be responsible 
for the performance of the equipment, complete 
system and EMU rakes & control system of EMU 
rakes. RDSO will not be responsible for the 
correctness of the dimensions indicated on the 
drawings, the materials used or the strength of parts. 
The Supplier shall, when submitting proposals or 
designs for approval of RDSO, draw specific 
attention to any deviation or departure from the 
specification involved in his proposals or designs. 

14. 1.4.16  Photographs: While  the  equipment  is  under  
manufacturing,  photographs  of  the  various 
assemblies and sub-assemblies in various stages 
of production shall be taken.  
Photograph size shall not be less than 305 x 203 
mm. Photographs shall be  
submitted in the form of books suitably bound 
within a cover of superior quality  
durable  material  with  the  title  block  printed  on  
the  outside  of  the  cover.  
Photographs on digital media shall also be 
furnished 

in line with recent tenders raised by ICF, instead of 
maintaining photographs in the form of printed 
books, these can be stored in the form of digital 
media. This clause be suitably modified as follows: 
Photographs of the equipment under manufacture 
shall be furnished by the supplier in digital media and 
videos. 

No change is envisaged. 

15. 2.4.6   The EMU Trains shall operate on routes with a 
maximum gradient of 1 in 37.  

 
Query is not mentioned. 

16. 2.10.1 All equipment shall be suitably protected from 
dust and water. As a minimum,  
equipment shall be sealed to the standards stated 
below. 
·  Under frame mounted equipment                     :                     
IP65  
·  Equipment mounted inside the Car body         :                     
IP54  

Any Air ducting arrangement if employed for cooling 
of the underslung equipment, may be allowed to 
have IP20 protection. In any case requirement under 
clause 4.35 shall be complied. 

Requirements of flood proofing, 
dust proofing are mentioned in 
the specification. For other 
areas, IP level shall be finalized 
at the design stage. 

17. 3.1.i The  capacity  of  the  traction  motor  and  the  
other  equipment  shall  be adequate to permit 
continuous operation of Super Dense Crush 
Loaded 12 coach train comprising 3 basic units of 
total weight 948t and with the formation of 6 motor 
coaches and 6 trailer coaches so as to meet the 
performance requirements specified herein. The 
design shall permit the operation of EMU train 
with different formations as per Clause no. 1.1.9  
(xii)  under  loaded  conditions  with  the  unit  
weight  as  above.  All performance  calculations  
shall  be  with  respect  to  12  Car  train  having 
three basic units unless stated otherwise.  

 Query is not mentioned. 

18. 3.1.4  A speed of 110kmph shall be achieved in a  A speed of 110kmph shall be achieved in a distance The clause no. 3.1.4 has been 



distance of 1.9km and duration of  
90s.  With  one  basic  unit  isolated  condition,  a  
speed  of  110kmph  shall  be  
achieved in a distance of 3.1km and duration of 
150s. However, the maximum  
current drawn from OHE at the average line 
voltages specified herein shall not  
exceed the maximum limit of 425A. 

of 1.9km and duration of  
90s on a level tangent track. With one basic unit 
isolated condition, a speed of 110kmph shall be 
achieved in a distance of 3.1km and duration of 
150s. However, the maximum current drawn from 
OHE at the average line voltages specified herein 
shall not exceed the maximum limit of 425A. 

updated suitably and modified 
clause is as under: 
A speed of 110kmph shall be 
achieved in a maximum 
distance of 1.9km and 
duration of 90s on level track. 
With one basic unit isolated 
condition, a speed of 
110kmph shall be achieved in 
a maximum distance of 3.1km 
and duration of 150s on level 
track. However, the maximum 
current drawn from OHE at 
the average line voltages 
specified herein shall not 
exceed the maximum limit of 
425A. 
 

19. 3.1.7  Calculation/simulation  for  temperature  rise  of  
the  propulsion  equipment  for  
repeated  all-out  cycle  as  specified  above  at  
Clause  no.  3.1.3  (without  
considering stoppage time) and the specified 
conditions shall be furnished by  
the  Supplier.  The  temperature  rise  of  the  
propulsion  equipment  shall  not  
exceed  the  permissible  value  as  mentioned  in  
this  specification.  All  the temperatures 
calculated on the basis of repeated 
runs/continuous duty cycles  
shall   be   deemed   as   stabilized   
temperatures.   The   temperature   rise   of  
propulsion  equipment  shall  be  demonstrated  
by  thermal  simulation  and  
measurement  during  combined  system  testing  
as  well  as  vehicle  testing  in  
field. The simulation result of temperature rise of 
propulsion equipment shall  
also  be  submitted  considering  only  
regenerative  braking  except  very  low  
speeds in the above runs.  

To achieve the desired axle load of 19.75 ton (12 car 
SDCL train 948 ton) relaxation will be required in this 
clause. In any case this traction cycle is hypothetical 
and will not be realized in practice. This will reduce 
the transformer rating and weight substantially 
without compromising on the operational 
requirements. we request that this clause be 
modified as stated below: 
 
Calculation/simulation  for  temperature  rise  of  the  
propulsion  equipment  for  
repeated  all-out  cycle  as  specified  above  at  
Clause  no.  3.1.3  (without 30sec 
considering stoppage time) and the specified 
conditions shall be furnished by  
the  Supplier.  The  temperature  rise  of  the  
propulsion  equipment  shall  not  
exceed  the  permissible  value  as  mentioned  in  
this  specification.  All  the temperatures calculated 
on the basis of repeated runs/continuous duty cycles  
shall   be   deemed   as   stabilized   temperatures.   
The   temperature   rise   of  
propulsion  equipment  shall  be  demonstrated  by  
thermal  simulation  and  
measurement  during  combined  system  testing  as  
well  as  vehicle  testing  in  
field. The simulation result of temperature rise of 
propulsion equipment shall  
also  be  submitted  considering  only  regenerative  

No change is envisaged in the 
given performance requirement. 



braking  except  very  low  
speeds in the above runs.  

20. 3.1.15 Regenerated  Energy: The regenerated energy 
for all-out running of 12 Car rake upto the 
maximum service speed followed by full service 
brake shall not be less than 40% of the energy 
consumed during powering at the specified 
voltage indicated in Clause no. 2.6 . Acceleration 
and braking rates shall be as defined in Clause 
2.5 and full auxiliary load shall be taken into 
account except air-conditioning & emergency 
load. Duty cycle for  the compressor and lights 
shall be taken as 100% and for the balance load 
100% duty cycle shall be considered. The net 
energy consumed or regenerated at the 
pantograph shall be used for calculating 
percentage regeneration energy 

For the defined braking rates, mechanical brake 
force is required. With this the regenerated energy of 
40% of energy consumed can be achieved at braking 
rates only with electrical brake force. This clause to 
be suitably modified to state that 40% regenerated 
energy to be guaranteed at maximum scheduled 
speed in the given section in slow corridor in Mumbai 
suburban sections 

No change is envisaged in the 
given performance requirement. 

21. 4.3.5  The transformer shall be of modular construction. 
Means will be provided for letting out the oil from 
transformer to the underside of the coach in the 
event of any fault/electrical disturbance in the 
transformer causing oil to rush out. No part of the 
transformer shall protrude above floor level. The 
radiator shall be so designed so that cleaning 
interval is in synchronization with the Scheduled 
Maintenance but shall not be less than two years.  

 The transformer shall be of modular construction. 
Means will be provided for letting out the oil from 
transformer to the underside of the coach in the 
event of any fault/electrical disturbance in the 
transformer causing oil to rush out. No part of the 
transformer shall protrude above floor level. The 
radiator shall be so designed so that cleaning interval 
is in synchronization with the Scheduled 
Maintenance but shall not be less than two years.  

Query is not clear as the clause 
mentioned in description and 
comments column is identical.  

22. 4.4.1 Two metal oxide gapless lightning arrestors shall 
be provided on the roof of each Car fitted with a 
pantograph and/or traction transformer for 
protection against the line voltage transients 
caused by lightning and system switching. One 
lightning arrestor shall be connected to the high 
voltage circuit between the pantograph & the 
main circuit breaker and the other shall be 
connected to the high voltage circuit between the 
main circuit breaker and the transformer. These 
gapless lighting arrestors shall have minimum line 
discharge class-3. 

Two metal oxide gapless lightning arrestors shall be 
provided on the roof of each Car fitted with a 
pantograph and/or traction transformer for protection 
against the line voltage transients caused by 
lightning and system switching. One lightning 
arrestor shall be connected to the high voltage circuit 
between the pantograph & the main circuit breaker 
and the other shall be connected to the high voltage 
circuit between the main circuit breaker and the 
transformer. These gapless lighting arrestors shall 
have minimum line discharge class-3. 

Query is not clear as the clause 
mentioned in description and 
comments column is identical.  

23. 4.6.ii  The  traction  motor  shall  be  suitably  rated  
according  to  the  Train performance  
requirements  for  the  ‘most  severe  normal  
service’  as defined  in  IEC  60563.  It  shall  have  
adequate  design  margins  to  work satisfactorily  
at  maximum  power  operating  point  under    
motoring  & regenerating. 

Note: IEC 60563 (1976-01-01) is withdrawn und thus 
no longer valid. Therefore the bidder complies to IEC 
60349-2 (2010-10-01) which defines the valid 
temperature rise limits. We therefore request this 
clause to be revised as follows:  
 
The traction motor shall be suitably rated according 
to the Train performance requirements for the ‘most 
severe normal service’ as defined in IEC  60563 IEC 

The clause no. 4.6 (ii) has been 
updated suitably and modified 
clause is as under: 
The traction motor shall be 
suitably rated according to 
the Train performance 
requirements as defined in  
Chapter 3: Performance 
Requirements. It shall have 



60349-2 (2010-10-01). It shall have adequate design 
margins to work satisfactorily at maximum power 
operating point under motoring & regenerating. 

adequate design margins to 
work satisfactorily at 
maximum power operating 
point under  motoring & 
regenerating. The maximum 
working speed of traction 
motor corresponding to 110 
kmph with full worn wheel of 
877 mm diameter shall not 
exceed 3500 rpm. Traction 
motors with speed lower than 
the above will be preferred. 

24. 4.7.17 For control functions integrated in the TCMS, the 
requirements of EN 50126  
and EN 50128 shall be applied. In  particular  the  
risks  associated  with  the  
integration  of  any  control function shall be 
assessed and the design of the  
TCMS  (e.g.  the  SIL  according  to  EN  50128)  
shall  reflect  the  level  of  risk  
identified.  Supplier  has  to  submit  the  safety  
analysis  duly  audited  by  the  
independent  certified  agency.  TCMS  system  
shall  provide  for  real  time  
distributed  control  and  modular  processing  of  
Sub-systems  in  a  redundant  
manner  with  high  reliability  and  availability.  
The  Train  control  bus  and  the  
Train controller shall be redundant.  

For control functions integrated in the TCMS, the 
requirements of EN 50126  
and EN 50128 (or equivalent) shall be applied. In  
particular  the  risks  associated  with the integration  
of  any  control function shall be assessed and the 
design of the  
TCMS  (e.g.  the  SIL  according  to  EN  50128  (or 
equivalent)) shall reflect the level of risk identified. 
Supplier has to submit the safety analysis duly 
audited  by  the  
independent  certified  agency.  TCMS  system  shall  
provide  for  real  time  
distributed  control  and  modular  processing  of  
Sub-systems  in  a  redundant  
manner  with  high  reliability  and  availability.  The  
Train  control  bus  and  the  
Train controller shall be redundant.  

Provision for use of alternate 
standards has been made. 
Please refer clause no. 1.4.23 
of specification. 

25. 4.7.21 There should be a Rescue Drive Mode (RDM) 
with restricted speed in case of failure of Train 
wide communication. Speed limit shall be decided 
at design stage in accordance with the best 
international practices. As a minimum, automatic 
opening and closing sequence of Main Circuit 
Breaker should be available along with manual 
activation of Enter Neutral Section, door 
operation, HVAC, major indications viz. 
Pantograph raise/lower, VCB ON/OFF, 
Brake/emergency brake loops status, Parking 
Brake function availability is to be ensured. 

There should be a Rescue Drive Mode (RDM) with 
restricted speed in case of failure of Train wide 
communication. Speed limit shall be decided at 
design stage in accordance with the best 
international practices. As a minimum, automatic 
opening and closing sequence of Main Circuit 
Breaker should be available along with through 
manual activation of Enter Neutral Section,. Door 
operation, HVAC, major indications viz. Pantograph 
raise/lower, VCB ON/OFF, Brake/emergency brake 
loops status, Parking Brake function availability is to 
be ensured. 

Query is not clear, therefore, no 
change is envisaged.  

26. 4.7.27 Isolation  of  motor  coach  shall  not  affect  the  
normal  functioning  of  brake  
system.  Under  such  conditions,  the  
regenerative  braking  from  other  motor  
coaches  shall  not  be  affected  adversely.  The  
regenerative  braking  shall  be  

As long as the train performance is gauranteed, any 
restriction is not advisable. we request that this 
clause be modified as follows: 
 
Isolation  of  motor  coach  shall  not  affect  the  
normal  functioning  of  brake  

The clause no. 4.7.27 has been 
updated suitably and modified 
clause is as under: 
Isolation of any motor coach 
shall not affect the normal 
functioning of brake system. 



independent  for  each  bogie  and  faults  on  one  
bogie  shall  not  affect  
regenerative braking performance on the other.  

system.  Under  such  conditions,  the  regenerative  
braking  from  other  motor  
coaches  shall  not  be  affected  adversely.  The  
regenerative  braking  shall  be  
independent  for  each  bogie  and  faults  on  one  
bogie  shall  not  affect  
regenerative braking performance on the other.  

Under such conditions, the 
regenerative braking from 
other motor coaches shall not 
be affected adversely. 
 

27. 4.7.35 Supplier shall submit details of the arrangement 
proposed to be adopted, the standard followed 
and the reference where similar system is 
functioning, maximum number of vehicles which 
can be connected to the network without need of 
gateway or repeater and the extent of multiplexing 
leading to reduction of the cables. Necessary 
information, software & hardware tools as 
considered necessary shall be supplied to enable 
IR to interface compatible equipment with TCMS, 
if so required in future.  

 Query is not mentioned. 

28. 4.7.23 In the event of removal of any Basic Unit from the 
Train or a plain Trailer Car from a basic unit or 
addition of a basic unit to the train, the TCMS 
shall configure the the Train formation. 

In the event of removal of any Basic Unit from the 
Train or a plain Trailer Car from a middle basic unit 
or addition of a basic unit to the train in the depot, 
the TCMS shall configure the Train formation. 

The clause is self explanatory. 
No change is envisaged. 

29. 4.7.25 It shall be possible to keep the EMU train at the 
desired speed irrespective of track profile. The 
speed control shall work within the limits of 
maximum electrical performance. The selection of 
speed shall be possible by press of a switch. 
However, the system shall be inherently fail safe 
and shall immediately come out of this mode to 
normal mode on actuation of master/ brake 
controller, actuation of AWS or as required from 
safety considerations. In case preset/selected 
speed control is not used, the tractive effort 
control will enable the EMU Train to be driven on 
the basis of tractive effort readings. 

The motorman cannot select any pre-defined speed 
by pressing the auto pilot button. the EMU rake 
maintains the existing speed when this command is 
generated. hence this clause be suitably modified as 
follows: 
 
It shall be possible to keep the EMU train at the 
desired speed irrespective of track profile. The speed 
control shall work within the limits of maximum 
electrical performance. The selection of speed 
Maintaining existing speed of the train shall be 
possible by press of a switch. However, the system 
shall be inherently fail safe and shall immediately 
come out of this mode to normal mode on actuation 
of master/ brake controller, actuation of AWS or as 
required from safety considerations. In case 
preset/selected speed control is not used, the 
tractive effort control will enable the EMU Train to be 
driven on the basis of tractive effort readings. 

Please refer the updated clause 
no. 4.7.25 of the specification.  
 

30. 4.8   Event Recorder  
The  event  recorder  shall  monitor  and  record  
various  events  so  that  data  is  
available for analysis to assist in determining the 
cause of accident, incident or  
operational irregularities. The equipment shall be 

time interval of recording is not very clearly specified. 
secondly, there is limitation of memory space for 
desired event recorder, as specified in the technical 
specification. hence, this clause may be re-phrased 
as follows: 
The event recorder shall monitor and record various 

The clause is self explanatory. 
No change is envisaged. 



designed in such a way so  
as  to  provide  an  intelligence  based  recording  
of  the  following  parameters  
against  the  time  axis  (time  interval  shall  be  
decided  by  recorder  itself,  
whenever there is a change in the respective 
parameter).  The  memory  shall  
be sufficient to store short-term data at 1 second 
interval for the last 72 hrs.  
and long term data for 90 days with resolution of 
20 seconds.  

events so that data is available for analysis to assist 
in determining the cause of accident, incident or 
operational irregularities. The equipment shall be 
designed in such a way so as to provide an 
intelligence based recording of the following 
parameters against the time axis (time  interval  shall  
be  decided  by  recorder  itself, whenever there is a 
change in the respective parameter). The memory 
shall be sufficient to store short-term data at 1 
second interval for the last 72 hrs, and long term 
data for 90 days 30 days with resolution of 20 
seconds.  

31. 4.9.5 The public address system shall be acoustically 
designed and provided with active noise control to 
reduce the unwanted sound. The microphone to 
be used for public address/announcement shall 
have high dynamic noise cancellation feature. 
The Supplier shall submit the details of the 
system at the design stage. The PA system shall 
have automatic continuous variable volume 
control, based on Car background noise level.  

since these are air conditioned rakes, with closed 
doors and windows, external noise will be reduced 
automatically. This feature comes at an additional 
cost, and is not essential for such trains. Hence this 
clause be modified as follows: 
 
The public address system shall be acoustically 
designed and provided with active noise control to 
reduce the unwanted sound. The microphone to be 
used for public address/announcement shall have 
high dynamic noise cancellation feature. The 
Supplier shall submit the details of the system at the 
design stage. The PA system shall have automatic 
continuous variable volume control, based on Car 
background noise level.  

No change is envisaged. The 
clause mentioned in description 
and suggested clause in 
comments column is identical. 

32. 4.10.4        At least eight passenger information TFT 
LCD displays with backlit LED  shall  
be provided inside each Car. Approximate size for 
two displays will be 450mm  
x 700mm and for six displays, it will be 930mm x 
260mm. Dynamic route map  
shall  be  shown  on  the  display.  The  screen  
shall  also  include  display  of  
destination station, present station, approaching 
stations, real time clock and  
door  indications.  Simultaneous  display  of  
advertisement  videos  shall  be  
possible  on  the  sceen.  The  system  shall  have  
the  features  of  route-map  of  
respective  lines  in  different  colours,  point  of  
inter-change  or  any  other  
important  information,  flashing  of  emergency  
messages,  advertisements,  
videos,  important  train  messages,  scrolling  of  
routes,  adding/  expunging  of  

the desired screen size is not available as a single 
screen display, and hence multple screens need to 
be stacked to meet the desired dimensions. 
however, stacked TFT displays pose risk of frequent 
failures due to harsh operating environment of 
Rolling Stock. It is recommended to use standard 
industrial grade displays on Rolling Stock application, 
like EMUs and Metros. Furthermore, considering 6 to 
8 displays spread over the coach length of 20 
meters, average reading distance comes to max. 5 
meters. hence it is advisable to select standard 
displays ranging in the dimension of 17" -18.5", 
which are adequate to display necessary information 
in scrolling mode. this is also a standard practice 
followed in Metro applications.  
 
this clause be suitably modified.  

Approximate size of internal 
display has been mentioned. 
Further details will be finalised 
at design stage.Therefore, no 
change is envisaged. 



stations, selectable display of route. The size of 
the letter and resolution shall  
be   programmable   and   have   adequate   
clarity   and   visibility   for   all   the  
passengers of the Car. The station names shall 
be displayed in Hindi, English  
&  regional  language.  Detail  specification,  
mounting  arrangement  and  screen  
content shall be finalized during the design stage.  

33. 4.10.6 The external displays shall have adequate 
brightness which shall have auto  
adjustment with the outside ambient light.  

The external displays shall have adequate brightness 
which shall have auto  
adjustment with the outside ambient light.  

No change is envisaged 

34. 4.10.7   It shall be possible for someone of normal vision 
to read the display from a distance of at least 20 
meters under all lighting conditions. The viewing 
angle for the internal displays shall be 60 degrees 
for uniform intensity and 90 degree with slight 
reduction in intensity.  

The side displays would be read over a short 
distance, which is the platform width, normally 6-8 
meters. Hence the requirement of readability of 20 
meters and angle of visibility be suitably changed. 

No change is envisaged 

35. 4.10.10      Each Driving Car shall be provided with a 
destination indicator (Head Code)  
on the Driving Car face. The destination indicator 
shall be mounted inside the  
Car  behind  the  windscreen  and  flushed  with  
the  Driving  Cab  interior.  A  
modern  high  resolution  LED  display  board  
with  amber  colour  shall  be  
provided, which shall be visible clearly from the 
platform from the distance of  
50 meters minimum (in bright day light)  while the 
EMU Train is approaching  
the platform. The destination indicator shall have 
IP54 protection. The viewing  
angle for the destination indicators shall be such 
that it is visible to the person  
standing  on  platform;  as  such  angle  from  his  
eyes  to  the  destination  board  
shall  be  30-degree  minimum.  Head  code  
display  shall  include  destination,  
location   of   PWD   coach,   rake   formation,   
Slow/Fast   etc.   However,   the  
appropriate  class  and  overall  dimensions  
according  to  the  location  shall  be  
frozen during the design stage. There shall be 
provision of manual over ride  
feature for setting the Head Code display in the 
event of failure of Passenger  
Information System (PIS) electronics.  

for a person of normal vision to read the text from a 
distance of 50meters, the minimum character height 
would be atleast 12 inches. In order to to cover all 
required information on 2 displays, the display would 
become extremely large, practically occupying 
almost 70% of the lookout glass, thereby severely 
obstructing the vision of motorman.  
This clause be suitably adjusted.  

The clause no. 4.10.10 has 
been updated suitably and 
modified clause is as under: 
Each Driving Car shall be 
provided with a destination 
indicator (Head Code) on the 
Driving Car face. The 
destination indicator shall be 
mounted inside the Car 
behind the windscreen and 
flushed with the Driving Cab 
interior. A modern high 
resolution LED display board 
with amber colour shall be 
provided, which shall be 
readable from the platform 
from the distance of 50 
meters minimum (in bright 
day light) while the EMU Train 
is approaching the platform. 
The destination indicator 
shall have IP54 protection. 
The viewing angle for the 
destination indicators shall 
be such that it is visible to the 
person standing on platform; 
as such angle from his eyes 
to the destination board shall 
be 30-degree minimum. Head 



code display shall include 
destination, location of PWD 
coach, rake formation, 
Slow/Fast etc. However, the 
appropriate class and overall 
dimensions according to the 
location shall be frozen 
during the design stage. 
There shall be provision of 
manual over ride feature on 
the driver desk for easy 
access by the 
guard/motorman/maintenance 
staff for setting the Head 
Code display in the event of 
failure of Passenger 
Information System (PIS). 

36. 4.20.3  The  supplier  shall  modify  at  his  own  cost  the  
brake  equipment  for  proper  
functioning of the brake blending scheme, in case 
the design calls for such a  
change. The design change in brake system, if 
become imperative, shall be  
got approved by the supplier before 
implementation. The details of the brake  
system shall be provided during design approval 
stage. 

The design of the brake blending will be done on the 
details given by the purchaser during design 
approval stage. Changes in the brake system, if 
imperative, shall be in  the scope of the purchaser. 
We therefore request this clause to be revised as 
follows:  
 
The supplier shall modify  at  his  own  cost suggest 
modifications in the brake equipment for proper 
functioning  of the brake blending scheme, in case 
the design calls for such a change. The design 
change in brake system, if become imperative, shall 
be got approved by the supplier before 
implementation carried out by the purchaser. The 
details of the brake system shall be provided during 
design approval stage. 

The clause no. 4.20.3 has been 
updated suitably and modified 
clause is as under: 
 
The supplier shall  design the 
brake control system duly 
ensuring its interface with the 
brake equipment for proper 
functioning of the brake and 
brake blending scheme. The 
details of the brake system 
shall be provided during 
design approval stage. 

37. 4.25.11 Only insulation system of class H and higher will 
be acceptable. The permitted  
temperature rise for different classes will be:  
Class H:- 80°C  
Class C:-100°C 
Vacuum pressure impregnation (VPI) of the stator 
winding must be done using solvent  less varnish 
having thermal index above 200°C. Any other 
method utilized in place of VPI may be considered 
provided its advantages are listed and 
provenness is ensured, for the environmental 
conditions existing in India, by the Supplier at the 
design approval stage. 

 Query is not mentioned. 

38. 4.35 The equipment shall be designed to run at 8 km/h The equipment shall be designed to run at 8 km/h The clause no. 4.35 has been 



through water up to 203 mm above rail level, 
allowance to be made in addition, for the increase 
in the height of the water level due to wave effect.  
In case of flood level increasing more than 
203mm, the EMU train shall be made dead. 
Further, due to certain sections of the tracks 
becoming flooded with water, the traction motor & 
gear drive shall be designed to a flood proofing 
height of 400 mm and all other under slung 
equipment must be made completely waterproof 
to the height of 650mm above rail level. In case of 
flood levels more than the mentioned here, the 
equipment shall not get damaged due to such 
flooding and it should be possible to rejuvenate 
the equipment with minor attention without any 
adverse effect on their performance.   

through water up to 203 mm above rail level, 
allowance to be made in addition, for the increase in 
the height of the water level due to wave effect.  In 
case of flood level increasing more than 203mm, the 
EMU train shall be made dead. Further, due to 
certain sections of the tracks becoming flooded with 
water, the traction motor & gear drive and all other 
under slung equipment shall be designed to a flood 
proofing height of 400 mm and all other under slung 
equipment must be made completely waterproof to 
the height of 650mm above rail level. In case of flood 
levels more than the mentioned here, the equipment 
shall not get damaged due to such flooding and it 
should be possible to rejuvenate the equipment with 
minor attention without any adverse effect on their 
performance.  

updated suitably. 

39. 4.37.4  
 
 
 
 
4.37.10     

Loading of power cables shall be such that in no 
case conductor temperature shall exceed 
maximum temperature according to data sheet 
minus 10°C. The power cable layout shall ensure 
equal sharing of current in all power cables. De-
rating of cables due to bunching effect and cable 
layout shall be taken into account during design. 
 
The cables shall be de-rated to take care of the 
adverse ambient conditions.  
All de-rating factors shall be applied, together with 
the maximum permissible  
conductor  temperature  for  the  particular  
insulation  type.    In  no  case  the  
conductor  continuous  temperature  shall  exceed  
90 o C.  The  maximum  short  
circuit  temperature  shall  not  exceed  250 o C.  
The  cable  insulation  shall  be  
capable of withstanding these temperatures.     

Clause 4.37.4 and 4.37.10 are contradictory. We 
would therefore like to modify clause 4.37.4 as stated 
below, and delete clause 4.37.10 
 
Loading of power cables shall be such that in no 
case conductor temperature shall exceed maximum 
temperature according to data sheet minus 10°C. 
The maximum short circuit temperature shall not 
exceed  250°C. The cable insulation shall be capable 
of withstanding these temperatures. The power cable 
layout shall ensure equal sharing of current in all 
power cables. De-rating of cables due to bunching 
effect and cable layout shall be taken into account 
during design. 

The clause no. 4.37.4 has been 
updated suitably and modified 
clause is as under: 
The power cable layout shall 
ensure equal sharing of 
current in all power cables. 
De-rating of cables due to 
bunching effect and cable 
layout shall be taken into 
account during design. 

40. 4.37.7 No cable having a conductor size of less than 2.5 
sq. mm shall be used except for multi core cables 
where 1.0 sq. mm cable is permitted. Smaller size 
cables for internal wiring of panels, control 
cubicles, consistent with the mechanical and 
electrical requirements, may be adopted. 

Cables outside the cabinets ordinatily have 
conductor size of  2.5 sq. mm or greater. IT-Cables 
i.e. MVB/ Ethernet can have smaller conductor sizes 
because of small currents.hence this clause be 
modified as: 
No cable other than data/communication cable (like 
MVB/Ethernet etc), having a conductor size of less 
than 2.5 sq. mm shall be used except for multi core 
cables where 1.0 sq. mm cable is permitted. Smaller 
size cables for internal wiring of panels, control 
cubicles, consistent with the mechanical and 
electrical requirements, may be adopted. 

Smaller size cable used in 
communication control circuits, 
laid in bunches with suitable 
protection against mechanical 
damage, is permissible. No 
change is envisaged. 



 

  



 

Comments/suggestions received from ICF vide letter no. MD/DSS/MUTP Phase III/169 D dtd. 09.10.2017 on RDSO specification No. 
RDSO/PE/SPEC/D/EMU/0190-2017 (Rev.0):  

S.no Clause description and no. ICF remarks RDSO Remarks 
1.  General Design Requirements 1.1.9(x) & (xi) To be made conditional that “Necessary changes to the  

system be incorporated by the supplier, if during the 
contract, schematics for TPWS/ATP/CBTC is finalised by 
Railways” 

Please refer the updated clause no. 1.1.9 
(x) & (xi) of the specification.  
 

2.  Fire prevention  
1.1.10 (iii)  

Transformer may be excluded from EN 45545 No change is envisaged. The requirements 
mentioned in the standard will be followed.  
 

3.  Suppliers Responsibilities  
1.3.2 &1.3.3  

Both the clauses are in contradiction to each other 
because in clause 1.3.2, it is mentioned that 
commissioning of all rakes will be carried out by supplier 
at ICF or EMU maintenance shed/workshop of IR, 
whereas, in clause 1.3.3 it is mentioned that “installation 
of equipment, pre-commissioning and commissioning of 
EMU shall be supervised by the trained Engineers of 
supplier along with supporting staff…………… design 
document.  The responsibility for commissioning of the 
rakes both at ICF and user Railways should lie with 
supplier and that the supplier shall supervise only 
installation & pre-commissioning of EMUs at ICF.  

The clause no. 1.3.2 & 1.3.3 has been 
updated suitably and modified clause is as 
under: 
1.3.2 The Supplier shall supply detailed 
instructions, drawings and relevant 
specifications for proper installation of 
the equipment in coaches to MRVC, ICF 
and RDSO or any other agency 
nominated by IR. For this purpose, the 
Supplier shall depute a team of 
engineers to ICF or any other 
manufacturer’s premises for 
supervision of installation of the 
equipment in the motor coaches and 
trailer coaches for two prototype rakes 
and subsequent all the series rakes. 
Commissioning of all rakes will be 
carried out by the Supplier at ICF or 
EMU maintenance shed/workshop of IR. 
 
1.3.3 Commissioning of EMUs shall be 
carried out by the trained engineers of 
Supplier along with supporting staff to 
ensure that the each interface & 
equipment mounting / assembly is 
being performed as per the 
requirements of the specification and 
design document. 

4.  Scope of supply  
4.1.1(ii)  

Current transformer and Potential transformer may be 
added along with gapless Lighting arrestors for 25 KV AC 

The clause no. 4.1.1 (ii)  has been updated 
suitably and modified clause is as under: 
(ii) Current transformer, Potential 
transformer and Gapless lightning 
arrestors for 25kV AC. 
 



5.  4.1.1(xxiii) Description may be changed to  “CCTV system with 
facility to stream video in control room.  (Equipment for 
streaming shall be in the scope of IR.) 

On board equipment for streaming of video 
to the central server will be in the scope of 
Supplier, however, network will be 
facilitated by IR. The clause no. 4.1.1 (xxiii)  
has been updated suitably and modified 
clause is as under: 
(xxiii) CCTV system with facility to 
stream video in central server 

6.  4.1.1(xxxi)  
(Not available in draft specification) 

EPDMs and EMC type cable glands may be added in the 
scope of supplier. 

The clause no. 4.1.1 (xxxi)  has been 
updated suitably and modified clause is as 
under: 
(xxxi) EPDM & EMC type cable glands 
for sealing & sheilding 

7.  4.1.1(xxxii) 
(Not available in draft specification) 

Emergency Talk Back Unit may be added in the scope of 
supplier (ETBU) 

The clause no. 4.1.1 (xvii)  has been 
updated suitably and modified clause is as 
under: 
(xvii) Passenger information system 
including coach displays, head code, 
audio communication system, 
emergency talk back unit and interface 
with the existing Train Monitoring 
System (TMS) on Central and Western 
Railway and any equipment required for 
interfacing PIS with the Receiver-
equipment of TMS. Receiver Equipment 
of existing TMS is in the scope of 
supply of the Purchaser and may be 
mounted in the driving cab. The 
specification shall be made available to 
the Supplier at the design stage, if 
required. 

8.  Passenger Information System 4.10.10  The manual over ride feature to be provided on the driver 
desk for easy access by the 
guard/motorman/maintenance staff. 

The clause no. 4.10.10  has been updated 
suitably by adding the following sentence 
at the end of clause: 
The manual over ride feature to be 
provided on the driver desk for easy 
access by the guard / motorman / 
maintenance staff. 

9.  Passenger Car Surveillance system  
4.11.2  

(i) For gathering the front end traction and OHE condition, 
camera should be placed on the exterior of the front end 
of nosecone  
(ii) One camera inside the cab, to know the condition of 
motorman. 
(iii) CCTV camera should have the facility to stream the 
video in control room, as already commented for clause 
4.1.1(xxiii) of scope of supply. 

(i) Provision of camera for recording front 
end view has already made in clause no. 
4.11.2. Details of fitment will be finalized at 
design stage.  
(ii) Please refer clause no. 4.12. 
(iii) Please refer reply of query no. 5  

10.  Body Side Doors  Mechanism of the automatic sliding door closing shall be Functional and operating requirements 



4.13.1  spindle driven, instead of belt driven to reduce wear and 
tear.  

have been specified in the clause. Further, 
details can be finalized at the design stage. 

11.  4.13.15  Provision of audible and flashing light indication for door 
closing warning shall be provided inside the coach.  

Please refer revised clause no. 4.13.15 of 
the specification.  
 

12.  4.13.16 Instead of open indication, it may be flashing door 
closing indication on the exterior of coach, which 
appears to be more useful for the commuters boarding 
the train.  

The clause no. 4.13.16 has been updated 
suitably and modified clause is as under: 
A door close announcement followed 
by a chime controlled preferably by the 
DCU (scheme to be finalized during 
design stage) shall be triggered each 
time the “Door Close Announcement” 
button is pressed. The door close 
chime shall continue to play till the 
Doors achieve locked position. The 
chime shall warn the passengers inside 
the train as well as those on the 
platform about the door operation. It 
shall be possible for maintenance depot 
to adjust the volume of speakers easily 
as per the need. Selection of the type 
and adjustment of volume of the chime 
shall be independent for external and 
internal. The adjustment of the volume 
of the chimes for internal shall be 
independent of the volume for 
announcements. 

13.  Master Cum Brake Controller 4.14.7 
(Note available in draft specification)  

Selection of reverse direction by key switch has to be 
acknowledged by the driver via Human Machine Interface 
(HMI) before releasing traction. This acknowledgement 
shall not be applicable for Rescue Drive Mode (RDM) 
may be added as safety feature.  

The clause no. 4.14.7 has been added as 
under: 
Selection of reverse direction by key 
switch has to be acknowledged by the 
driver via Human Machine Interface 
(HMI) before releasing traction. This 
acknowledgement shall not be 
applicable for Rescue Drive Mode 
(RDM). 
 

14.  Battery and Battery Charger 4.25.16(ii)  Low maintenance batteries with latest technology viz. 
lithium ion, magnesium sulphate type batteries, whose 
weight is much less as compared to existing conventional 
lead acid /VRLA batteries and whose periodicity of 
maintenance is much more to the existing ones may be 
thought of.    

Please refer updated clause no. 4.25.16 (ii) 
of the specification.  

15.  Tail Light  
4.28.1  

LED type auxiliary head light cum tail light may be 
provided 

The clause no. 4.28.1 has been updated 
suitably and modified clause is as under: 
Two LED type auxiliary head light cum 
tail light shall also be provided on each 



Driving Car. Tail light shall be steady 
red on one side and flashing amber on 
the other side. 

16.  Main Motor Compressor set  
4.31.1  

Compressor may be oil free, so as to avoid need for 
supplementary equipment such as oil pump, filter etc. 

No change is envisaged. 

17.  Air conditioning system  
4.34 

Following features may be added:  
(i) Provision of relays/contactors in 3-phase supply 
of  HVAC, for protection against earth fault and also to 
isolate the healthy HVAC from the defective one.  
(ii) Suitable strengthening of the base plate of HVAC, 
to avoid its sagging. 
(iii) The over all height of HVAC from rail level shall 
be limited to 4265 mm. 

(i) The clause no. 4.34.3 has been updated 
suitably and modified clause is as under: 
The air conditioning units shall be fed 
from the auxiliary converter. Provision 
of protective devices, relays/contactors 
in 3-phase supply of  air conditioning 
unit shall be made for protection 
against short circuit / overload / earth 
fault and also to isolate the healthy air 
conditioning unit from the defective 
one. 
 (ii) Design will be finalized during the 
design approval stage.  
(iii) Though the maximum height shall be 
limited to 4265mm, the envelop available 
for Air-conditioning unit shall be provided 
by ICF and finalized at the design stage. 

18.  4.34.1 That the driver cab shall also be air conditioned through 
bleeder arrangement may also be mentioned specifically. 

Details shall be finalized at the design 
stage. 

19.  4.34.2 R134a, refrigerant may also be included as an alternative 
to R407 C 

No change is envisaged regarding use of 
R407 C. 

20.  Flood Proofing of the Equipment 4.35 Height of 650 mm above rail level may be applied to only 
electronic parts of the equipment viz auxiliary converter, 
traction converter, battery charger etc. 

No change is envisaged.  

 

Other improvisations made on RDSO specification No. RDSO/PE/SPEC/D/EMU/0190-2017 (Rev.0): 

S.No. Clause no. Existing Clause Modified Clause 
1.  1.1.3 The bogies shall be provided with pneumatic 

suspension in secondary and coil suspension in primary 
by Indian Railways. As such no bogie suspension item 
shall be supplied by the Supplier. The bogie and brake 
system i.e. EP units, brake cylinders & Auto brake 
controller including driver’s brake valve isolating 
cock/switch shall be provided by the Purchaser. 

Carbody and bogie assembly shall be in the scope of 
Purchaser. Brake equipment viz. EP units, brake cylinders 
& Auto brake controller including driver’s brake valve 
isolating cock/switch shall be provided by the Purchaser.  
 

2.  4.6 (vii) The  mechanical  design  of  traction  motor,  its  
mounting arrangement on the bogies, transmission 
system (pinions, gears, gear case etc.) shall be 
designed considering the measured data of shock and 
vibration. Various components of traction motors shall 
be manufactured with such tolerances so as to enable 

The  mechanical  design  of  traction  motor,  its  mounting 
arrangement as axle hung nose suspended, transmission 
system (pinions, gears, gear case etc.) shall be designed 
considering the measured data of shock and vibration. 
Various components of traction motors shall be 
manufactured with such tolerances so as to enable 



complete interchangeability of components from one 
motor to another of the same design. 

complete interchangeability of components from one 
motor to another of the same design.  
In order to validate the design of vital components of 
traction motors, Finite Element Analysis (FEA) for 
Complete rotor, Stator with winding overhangs, TM 
Bearing cage, Ventilating fan/blower and rotor shafts, 
along with its boundary conditions shall be made available 
to RDSO at the design stage. The boundary conditions for 
FEA will be decided in consultation with RDSO. 
 

3.  4.13 New sub-clauses added. Following has been added:  
4.13.19  The inner and outer skin of the door leaf shall be 
formed in such a way, as to be lightweight, of adequate 
strength, and internally reinforced and formed into an 
integral unit to prevent injury to passengers or staff. 
4.13.20 Exterior and interior surfaces of the door leaves 
shall be finished to match the adjacent surfaces of car. The 
doors shall be free from dimples, warping, spot welding 
depressions and any other blemish. Supplier will interact 
with the ICF / its consultant for overall  design of the door 
closing system.  
4.13.21 When closed, door leaves shall be capable of 
withstanding loads imposed by passengers leaning on 
them under crush loading conditions. The doors shall be 
designed and tested such that the door leaves sustain 
such pressure with no permanent deformation. The 
Contractor shall submit test procedure based on best 
international practices. 
4.13.22 No single defect or failure of any part of any door 
system shall lead to a situation capable of causing injury 
to any door user. 
4.13.23 A microprocessor based saloon Door Controller 
Unit (DCU)shall control each pair of saloon door and shall 
be an integral part of door control assembly. The door 
controller unit of a proven design shall be equipped with 
self-diagnostic functions and shall communicate with 
TCMS. 
4.13.24 It shall be possible for the Engineer to 
modify/change the parameters or closure/opening logic of 
doors’ circuit and implement the same as required by IR 
based on their operational and maintenance requirements. 
Full access to the software for the above purpose shall be 
provided. Any hardware/software tool required for this 
purpose shall also be supplied. 
4.13.25 Doors shall be electrically operated from 110V d.c. 
supply through train line. The door operating mechanism 
shall be of a proven design in service. The door system 



shall continue to operate correctly with the car battery 
voltage supply range between 77V to 132V d.c. 
4.13.26 Successful closing of doors should be confirmed 
by mechanical locking. Interlocks should prove the closed 
and locked position of door system and then application of 
traction power should be enabled. 
4.13.27 No spurious electrical signals shall cause any door 
to be released or opened. There shall be no single point 
failure of equipment or wiring, or two point failure with one 
failure undetected, which would cause a door to open 
without being commanded. The door controls shall be 
interlocked with the train’s zero speed circuitry so that the 
doors cannot be opened until the train is stopped. 
 

4.   Shifting of clause Following clause 4.5.16 has been deleted from traction 
converter and added in Auxiliary Systems (clause 4.25.17): 
The protection scheme of the traction system shall ensure 
that: 
(i) A single earth fault does not have any adverse impact 
on the performance of the traction system. 
(ii) In the case of multiple earth faults or phase to phase 
faults, the affected equipment shall be immediately shut 
down and no damage to the equipment shall occur. 
 

5.  4.27 4.27 Head, Tail & Flasher Lights 4.27 Head Light 
6.  4.8 (iv) 

(vi) 
(viii) 
(xvii) 
(xx) 

tractive/braking effort; 
brake pipe pressure 
cab1/cab2 activated cab  
status of emergency brake by Guard; 
new sub claues added 

tractive/braking effort & master controller position; 
brake pipe & main reservoir pressure 
cab1/cab2 activated cab and ICS on/off; 
status of brake controller and emergency brake by Guard; 
emergency bell / passengr alarm activation; and 
 

7.  4.6 (xiii) The designed L10 life should be at least 2.5 million KM. Criteria of selection of the traction motor bearings 
(equivalent dynamic and static loading of the system with 
respect to those of bearings, limiting speed, reference 
speed, etc.) and its lubrication system (thermal stability) 
should be brought out and all the calculations must be 
provided at the time of design stage. The designed L10 life 
should be at least 2.5 million KM. For calculation of L-10 
life, calculation of equivalent dynamic loading for the 
proposed traction motor bearing shall be provided to IR for 
evaluation. Traction motor bearings shall be rivet less and 
grease lubricated on both DE and NDE sides, independent 
from gear case lubricants. Intermixing of TM bearing and 
gear case lubricants is not allowed. The greasing interval 
& overhauling frequency of the bearing may be specified. 
Standard and proven bearings with at least one year 
successful service experience in axle hung nose 



suspended arrangement shall only be used.  
 

8.  4.6.3 (iii)  Testing of insulation system as per IEEE 429 1994 at 
the relative humidity of 95-100% for a period of 48 hours 
and water immersion test for 30 minutes along with the 
voltage tests. 

Testing of insulation system as per IEC:60034-18-31 at the 
relative humidity of 95-100% for a period of 48 hours and 
water immersion test for 30 minutes along with the voltage 
tests. 

9.  3.1.1 (vii)  The wheel dia of the new wheel is 952 mm and that of 
fully worn is 877mm on a MC. The performance shall be 
guaranteed over complete range of the wheel diameter. 
Minimum clearances as specified in Clause 0 shall be 
ensured with the wheel dia of 877 mm. 

The wheel dia of the new wheel is 952 mm and that of fully 
worn is 877mm on a MC. The train performance including 
flood-proofing shall be guaranteed over complete range of 
the wheel diameter. Minimum clearances as specified in 
Clause 0 shall be ensured with the wheel dia of 877 mm. 
 

10.  1.1.9 (xviii) The Supplier shall submit software logic with detailed 
explanation along with complete software packages to 
be loaded in TCMS and Converter control before 
commissioning of the prototype rake. Parametric 
changes shall be possible in the software in order to 
meet the future requirements viz. change in acceleration 
& deceleration, bogie & coach suspension, train 
configurations, OHE voltage, frequency etc. While listing 
out the values of various parameters, the Supplier must 
provide a range within which any change can be made 
without jeopardizing the functionality of the system.  

The Supplier shall submit software logic with detailed 
explanation along with complete software packages to be 
loaded in TCMS and Converter control before 
commissioning of the prototype rake. Parametric changes 
shall be possible in the software in order to meet the future 
requirements viz. change in acceleration & deceleration, 
bogie & coach suspension, train configurations, OHE 
voltage, frequency etc. While listing out the values of 
various parameters, the Supplier must provide a range 
within which any change can be made without jeopardizing 
the functionality of the system. Supplier shall submit one 
copy of the licenced software to the user Railway before 
uploading the same on the train. 
 

11.  4.6 (iii) The traction motor shall be fully suspended three phase 
asynchronous motor with Bo-Bo arrangement. There 
shall not be any cardon drive or hollow shaft 
arrangement for mounting of traction motors. The 
traction motor shall be designed so as to be capable of 
withstanding transients such as line voltage fluctuations, 
switching surges and such other conditions as caused 
by stalling and wheel-slips under different operational 
conditions. In determining the ratings, design 
parameters and construction of the traction motor, due 
consideration shall be given to the duties imposed by 
requirement of regenerative braking. 

Axle hung nose suspended 3-phase asynchronous type of 
traction motor suitable for IGBT device based traction 
converter shall be used.  Traction motor shall be 
suspended on the nose of the bogie and shall be axle hung 
by means of roller bearing and suspension tube. The 
traction motor shall be designed so as to be capable of 
withstanding transients such as line voltage fluctuations, 
switching surges and such other conditions as caused by 
stalling and wheel-slips under different operational 
conditions. In determining the ratings, design parameters 
and construction of the traction motor, due consideration 
shall be given to the duties imposed by requirement of 
regenerative braking... 
 

12.  4.6.3  Special tests on traction motor: 
The following special tests on traction motor shall be 
carried out along with those specified in IEC 60349-2:- 
  
(i) Flood proofing tests: Traction motor fitted with pinion 
& gear box running at 200 r.p.m (without gear & other 
attachment parts) to be immersed up to 400mm from rail 

Special tests on traction motor: 
The following special tests on traction motor shall be 
carried out along with those specified in IEC 60349-2:- 
  
(i) Flood proofing tests: Traction motor fitted with pinion & 
gear box running at 200 r.p.m (without gear & other 
attachment parts) to be immersed up to 760mm from rail 



level for 24 hours. Following... level for 24 hours. Following... 
13.  4.11.7 IP based CCTV cameras are to be used suitable for rail 

systems in environments with extreme temperatures, 
humidity, vibration, dust. Cameras used in trains should 
also have EMI and surge protection to ensure consistent 
performance and to prevent damage to the equipment. 
The minimum requirements for electromagnetic 
compatibility in railway applications are defined by EN 
50121-3-2 or IEC 62232-3-2 standards. Since some of 
these cameras are used on the exterior of trains, they 

IP based CCTV cameras are to be used suitable for rail 
systems in environments with extreme temperatures, 
humidity, vibration, dust. Cameras used in trains should 
also have EMI and surge protection to ensure consistent 
performance and to prevent damage to the equipment. The 
minimum requirements for electromagnetic compatibility 
in railway applications are defined by EN 50121-3-2 or IEC 
62236-3-2 standards. Since some of these cameras are 
used on the exterior of trains, they..... 

14.   DEFINITIONS Last two rows deleted. 
15.  4.22.1 A parking brake system shall be provided in each basic 

unit and shall be capable of holding it under SDCL 
loaded condition on a 1 in 100 gradient when there is no 
electrical power. A test scheme 

A parking brake system shall be provided in each basic 
unit and shall be capable of holding it for at least 1 hour 
under SDCL loaded condition on a 1 in 100 gradient when 
there is no electrical power. A test scheme..... 
 

16.  5.2.1 Oscillation trials (on prototype rake) 
After commissioning of the rakes fitted with the 
equipment supplied by the supplier, IR shall conduct 
oscillation trials in WR and/or CR. The supplier’s 
representative shall be present in this trial to the extent 
of any problem related with the equipment under his 
scope of supply.  

Oscillation trials (on prototype rake) 
After commissioning of the rakes fitted with the equipment 
supplied by the supplier, IR shall conduct oscillation trials 
in WR and/or CR. The supplier’s representative shall be 
present in this trial to the extent of any problem related 
with the equipment under his scope of supply. The 
oscillation trail shall be conducted as per 3rd (Rev.-01) 
report of the Standing Criteria Committee of RDSO. 
 

17.  4.22.5 Jerk Limit 
Under all normal operating conditions, the rate of 
change of coach acceleration or deceleration shall not 
exceed 0.7 m/s³. Failure of the jerk limiting system shall 
not limit braking effort. Emergency brake applications 
and any associated ramp out of propulsion shall not be 
jerk limited. Reduction of propulsion effort due to a 
power interruption (including passing through neutral 
sections) need not be jerk limited.  

Jerk Limit 
Under all normal operating conditions, the rate of change 
of coach acceleration or deceleration shall not exceed 0.7 
m/s³. Failure of the jerk limiting system shall not limit 
braking effort. Emergency brake applications and any 
associated ramp out of propulsion shall not be jerk limited. 
Reduction of propulsion effort due to a power interruption 
(including passing through neutral sections) need not be 
jerk limited. The sampling rate for jerk assessment i.e. the 
duration for which jerk limit of 0.7 m/s³ is to be observed 
will be decided at the design stage. 
 

18.  1.1.9 (i) 3-phase propulsion equipment shall be capable of being 
mounted on the underframe. Fitment of various 
equipment will be so decided that the weight is properly 
distributed with least possible weight unbalancing during 
tare condition. The traction transformer, traction 
converter and compressor shall be mounted in the 
under frame. 

3-phase propulsion equipment shall be capable of being 
mounted on the underframe. Fitment of various equipment 
will be so decided that the weight is properly distributed 
with least possible weight unbalancing during tare 
condition. Due to unbalanced load in tare and gross 
(SDCL) condition, load comming on axle shall not exceed 
the maximum axle load capacity. The traction transformer, 
traction converter and compressor shall be mounted in the 
under frame. 
 



19.  2.1.1 (iv) Maximum  permissible axle load (motor coach)
 20.32t 
(v) Maximum  permissible axle load (trailer coach)
 20.32t 

(iv) Maximum  axle load capacity (motor coach) 20.32t 
(v) Maximum  axle load capacity (trailer coach) 20.32t 

20.  2.2.3 Weight Distribution             
(i) The total weight of the existing electrics including 
complete traction equipment, roof equipment, battery 
with battery box, cables & compressor with its motor etc. 
is approx. 18t. The equipment shall be so designed that 
the total overall axle load of the motor or trailer coach, 
fitted with the three phase electrics and other 
accessories does not exceed 20.32t after taking into 
consideration the SDCL loading and unbalancing during 
tare conditions.     
 

Weight Distribution             
(i) The total weight of the existing electrics including 
complete traction equipment, roof equipment, battery with 
battery box, cables & compressor with its motor etc. is 
approx. 18t. The equipment shall be so designed that the 
total overall axle load of the motor or trailer coach, fitted 
with the three phase electrics and other accessories does 
not exceed 20.32t after taking into consideration the SDCL 
loading and unbalancing during tare and gross (SDCL) 
conditions.     
 

21.  2.2.3 (ii) Axle load limitation shall be taken into account while 
finalising and designing the equipment layout giving due 
consideration to weight unbalancing during tare and 
SDCL loading conditions. Supplier shall submit weight 
disposition of each equipment in motor & trailer car and 
shall submit calculation of overall centre of gravity with 
respect to bogie centers at the design stage. This shall 
also include calculation for unbalance of load under tare 
load and SDCL conditions on both the bogies.  
 

(ii) Axle load limitation shall be taken into account while 
finalising and designing the equipment layout giving due 
consideration to weight unbalancing during tare and gross 
with SDCL loading conditions. Supplier shall submit 
weight disposition of each equipment in motor & trailer car 
and shall submit calculation of overall centre of gravity 
with respect to bogie centers at the design stage. This 
shall also include calculation for unbalance of load under 
tare load and gross with SDCL conditions on both the 
bogies. Distribution of weight across the length of the 
coach shall be such that the axle load duly taking into 
account all the unbalance forces should not be more than 
the maximum limit of the axle load.  
 

22.  3.7 Minimum Clearance from Rail Level 
Under fully worn wheels and SDCL condition of the 
coach, the minimum clearance of bogie-mounted 
equipment from rail level shall be more than 103mm 
under worst conditions. The minimum clearance for the 
body mounted under slung equipment shall be 215mm 
under tare condition with fully worn wheels. 

Minimum Clearance from Rail Level 
Under fully worn wheels and SDCL condition of the coach, 
the minimum clearance of bogie-mounted equipment from 
rail level shall be more than 102mm under worst 
conditions. The minimum clearance for the body mounted 
under slung equipment shall be 215mm under tare 
condition with fully worn wheels. 
 

23.  2.3.1 Unless otherwise stated, the EMU coaches shall 
conform to the Indian Railways Schedule of Dimension 
– 1676 mm gauge of 2004 with latest amendments. 
Further, maximum moving dimension of coach shall 
conform to RDSO Sketch-76180 and Sketch-74176 as 
per Annexure VIII A & B. However, the maximum height 
of the Car in pantograph locked down condition shall not 
be more than 4265 mm. 
 

Unless otherwise stated, the EMU coaches shall conform 
to the Indian Railways Schedule of Dimension – 1676 mm 
gauge of 2004 with latest amendments.  

24.  4.17.8 New clause added. The activation of the alarm shall be indicated in both 



driving cabs by hooter and indication. Further, the coach 
where the alarm was activated & the location shall be 
indicated on driver’s and guard’s display. The alarm shall 
be resettable by the driver or guard. In the event of alarm 
activation the guard and driver shall have the possibility to 
activate the CCTV screen of the related camera with single 
button operation. The three level of alarm shall be :  

 First alarm: sent to the train operator indicating 
that a fire may have started and this is a first stage 
alarm.  

 Second alarm: If the detection system detects a 
heat source or denser smoke, it shall send a further 
alarm to the train operator indicating that this is a 
second stage alarm.  

 At further next level of large heat source and 
denser smoke (the values of all level shall be set by 
the manufacturer / Supplier as per requirement), 
brake application shall take place automatically. 
The alarm shall be sent to the Car involved to alert 
the passengers. The audio and visual indication for 
third stage alarm in the Car shall be provided near 
the fire extinguishers and announcement shall take 
place after 54 seconds delay period of brakes. 
Audio visual (hooter and flasher light) indication is 
to be continued in drivers cab.  

For reference purpose RDSO Specification no. 
RDSO/2008/CG-04(Rev.3) may be used. 
 

25.  5.14 New clause added.  Test for Air Spring Deflation Detection System:  
Air spring deflation detection test shall be carried out 
through reduction in pressure inside the air spring. For 
this purpose, necessary instrumentation shall be arranged 
by Supplier. 
 

26.  4.7.2 TCMS shall integrate the task of fault diagnostics and 
display the same in addition to its control task. It shall be 
capable of real time monitoring of the status of all the 
vital equipment continuously and occurrence of faults. It 
shall also take appropriate protective action and shut 
down the equipment whenever necessary.  

TCMS shall integrate the task of fault diagnostics and 
display the same in addition to its control task. It shall be 
capable of real time monitoring of the status of all the vital 
equipment continuously and occurrence of faults. It shall 
also take appropriate protective action and shut down the 
equipment whenever necessary. For input/output devices, 
short circuit protection of output port shall be provided in 
the case of short circuit on connected load and its 
interface. 
 

27.  4.7.18 Features of self-check, calibration and plausibility 
checks shall be incorporated in the design of the TCMS 
so as to aid the identification of faults.  

Features of self-check, calibration and plausibility checks 
shall be incorporated in the design of the TCMS so as to 
aid the identification of faults. There shall be provision to 



record the selective parameters with pre and post trigger 
conditions for diagnosis of the transient failures during 
train operation. 
 

28.  4.7.13 (i)  All Driver's desk interfaces to TCMS shall be fully 
redundant; 
 

All Driver's desk interfaces to TCMS including signal bells 
shall be fully redundant; 
 

29.  4.7.24 The faults occurring in any of the motor or trailer coach 
shall be displayed in appropriate form in the driving cab. 
Coach wise faults shall be displayed with messages on 
LCD screen in driver’s cab as per Clause no. 4.15. It 
shall be possible for the driver to select and take 
appropriate action viz. isolation of specific equipment of 
any motor coach etc. from the cab itself, if so desired.  

The faults occurring in any of the motor or trailer coach 
shall be displayed in appropriate form in the driving cab. 
Coach wise faults shall be displayed with messages on 
LCD screen in driver’s cab as per Clause no. 4.15. It shall 
be possible for the driver to select and take appropriate 
action viz. isolation of specific equipment of any motor 
coach etc. from the cab itself, if so desired. Different states 
of equipment and functions shall be displayed on HMI 
along with text message viz idle, ready, working, warning, 
faulty, isolated, override, failure, inconsistent/implausible 
etc. 
 

30.  4.15.2 Two subsystem added TCMS & Air Spring Supervision 
 

31.  4.25.18 New sub-clause added There shall be provision for using the external power 
supply of 415 volts, 50 Hz, 3 phase  on Basic Unit level, for 
testing of auxiliary machines and RMPU during 
maintenance in the depot. Movement of the Train is not 
required with this power supply. 

32.  4.7.9 It  shall  be  possible  for  the  IR  to  execute  any 
modification by parametric  changes  in  the software  in 
order to improve the performance of EMU viz.  
modifying  some  of  the  permissible  parameters  e.g.  
line current  & voltage sensor settings, temperature 
sensor setting, pressure sensor setting, maximum 
speed of Train, vigilance control timer settings, 
supervision times and maximum  tractive effort etc., for 
adjusting the characteristic within permissible range,  
changing preset values, limits,  characteristics  etc.  of 
Train 

It  shall  be  possible  for  the  IR  to  execute  any 
modification by parametric  changes  in  the software  in 
order to improve the performance of EMU viz.  modifying  
some  of  the  permissible  parameters  e.g.  line current  & 
voltage sensor settings, temperature sensor setting, 
pressure sensor setting, maximum speed of Train, 
supervision times and maximum  tractive effort etc., for 
adjusting the characteristic within permissible range,  
changing preset values, limits,  characteristics  etc.  of 
Train 

33.  Annexure X New equipment added Drive control unit, Gate drive unit, HMI, Display panel and 
Head light 

 


