
Sl.No. Clause 

No.

RDSO Specification BHEL Comments ABBComments CLW Medha RDSO Remarks

1 1.1.1 Indian Railways (IR) is currently 

manufacturing electric locomotives 

employing 3-phase propulsion based 

on the GTO technology. In order to 

upgrade the existing technology to 

the present state-of-the-art, it is 

proposed to introduce electrics with 

three phase drive IGBT propulsion 

for fitment on WAG9/ 

WAG9H/WAP7 locomotive.  

Nil Nil

Three phase drive IGBT 

propulsion shall be fitted on 

WAP5 Locomotive also. 

Hence, 

"WAG9/WAG9H/WAP7 

locomotive" may be repalced 

by WAG9/WAG9H/WAP7 

/WAP5 locomotive"

Nil

The comment of CLW is accepted and included 

in the specification.

2 1.4

Nil Nil Nil

The following line may be 

added with the clause: There 

should be provision to connect 

two locomotive in MU 

configuration, provided with 

TCN-TCN or TCN-MICAS based 

VCU

Nil

The contention of CLW is not accepted.The 

specification does not call for only the TCN 

protocol for interfacing the electronic control 

systems. As per clause 4.4.3 of the specification 

the firm is free to choose TCN or any other 

suprerior internationally published protocol.

3 1.5.1 Source code and compiler of 

software of traction converter, 

auxiliary converter and Vehicle 

Control Unit (VCU) OR Supplier shall 

provide long term life time support 

for software 

modification/upgradation as 

required by IR free of cost. An 

undertaking to this effect shall be 

furnished at the time of submission 

of tender document.

Supplier  shall  agree to provide  

long  term  life time  support  for 

software modification/up 

gradation   as  required  by I.R. at 

a mutually agreed with the 

contractor. Note: Source code is 

a proprietary property for any 

designer/firm and involves 

secrecy maintenance. Similarly 

compiler which involves huge 

investment is a variable element 

for each vendor.  Hence only 

long term life support option 

should prevail in the 

specification.

Nil Nil Nil

BHEL's contention is not accepted. The clause 

was already a part of the Rev-4 of the 

specification. 
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4 1.5.1 The propulsion system to be 

supplied consists of following 

equipments:

Inverter 

Inverter                                        
Nil

There is conflict in 

clause 1.5.1 & 4.2.15. 

The coolingThe 

cooling

system is not the part 

of "Scope of 

supply",Hence 

request you to 

remove this line item 

from "Scope of 

Supply".

Nil Nil

Clarification to this clause is given in Clause 

4.2.15. However, in order to eliminate any 

confusion, it needs to be mentioned that this 

clause should be read along with clause 4.2.15. 

Thus, relevant sub clause has been modified as:

Cooling system as per clause 4.2.15 of this 

specification.

5 1.5.3.5 Suitable software tool and laptops 

(one laptop per propulsion system) 

as per clause 4.4.8 and 4.4.9 of this 

specification Nil Nil

Clause may be modified as 

"Suitable software tool and 

laptop(one laptop per 10 loco 

sets prpulsion system or part 

thereof)as per clause 4.4.8 

and 4.4.9 of this specification"

Nil

CLW's remarks is accepted and clause has been 

modified

6 2.1 Leading parameters of 

Locomotive……… Nil Nil

Leading parameters of WAP5 

Locomotive may also be 

included

Nil

CLW's remarks is accepted and incorporated in 

specification

7 3.1 Performance……….

Nil Nil

Performance of WAP5 

Locomotive may also be 

included

Nil

CLW's remarks is accepted and incorporated in 

specification

8 4.1.7 (vii)  Control Electronics (VCU) shall have 

adequate redundancy so that a 

breakdown shall not affect the 

traction and braking operations of 

locomotive. 

Nil Nil

The line " Control electronics 

(VCU) sahll have adequate 

redundancy so that a 

brakedown shall not affect the 

traction and braking 

operations of lovcomotive" 

may be modified to "Control 

electronics (VCU) sahll have 

adequate redundancy so that 

a brakedown shall not affect 

the traction and braking 

operations of lovcomotive 

without need of cab change" 

Nil

The remarks of CLW are acceptable as the 

same will remove any confusion about the 

normal operation of the locomotive by way of 

provision of adequate redundancy in the 

control electronics (VCU). Thus the clause may 

be ammended as given below:

"Control electronics (VCU) sahll have 

adequate redundancy so that a brakedown 

shall not affect the traction and braking 

operations of lovcomotive without need of 

cab change".



9 4.2.2(c) Following special features shall be 

provided to maximise the 

performance & reliability and 

minimise possibilities of trains being 

stalled in the section:------

Nil Nil Nil

Fault messages on DDS can be 

maintained as it is, but

background fault list can not be 

maintained same as of GTO 

locomotives because,

• The processors names in ABB & 

Medha system are   not same, and 

the processors which are declaring 

the  fault are not same in two 

systems

• As the architecture of our system 

is different from   ABB system, the 

faults related to our system are not 

similar to ABB system                                                        

In the view of above we request 

RDSO not change this clause from 

previous  specification.

M/s Medha's remarks are acceptable as the 

DDS recording  will be specific to the system 

provided by different firms. This modification 

was incorporated in the draft specification and 

the same is dropped.

10 4.2.8 The proposed equipments shall not 

violate the given space envelopes of 

the equipment to be replaced.  Any 

needed change due to new 

equipment has to be demonstrated 

with the help of suitable drawings. 

The dimensions of the converter 

shall not exceed the existing foot 

print and  no intermediate frame 

shall be allowed for mounting of 

traction converter as a separate part 

of converter. IR intends to use DC 

contactors inside the traction 

converter for isolation of individual 

traction motor in future. This aspect 

may also be taken into 

consideration while designing the 

converter

The proposed equipment’s   shall 

not violate the given space 

envelopes   of the equipment to 

be replaced.   Any needed 

change due to new equipment 

has to be demonstrated with the 

help of suitable drawings.  The 

dimensions of the converter 

shall not exceed the existing foot 

print and no intermediate frame 

shall be allowed for mounting of 

traction converter as a separate 

part of converter.               Note:  

Please refer Annexure for reason 

for removal of DC Contactors in 

the inverter circuit

Nil Nil

Present traction converters are in 

the range of 2400 mm. With this 

there is some space available in 

IGBT locomotives compared to 

GTO locomotives. IR planned this 

space for Hotel load/TCAS. If we 

suppose to use the DC contactors 

inside traction converter, there 

may not be any space advantage in 

locomotive with IGBT converters 

and Converter size may increase 

and may cross existing footprint of 

3000 mm.      We also like to inform 

RDSO

that there may not a major 

advantage with DC contactors----  

we request RDSO to modify the 

clause by removing the provision 

of DC contactors in traction 

converter.

This is not accepatable as IR intends to use DC 

contactors inside the traction converter for 

isolation of individual traction motor in future. 

The provision for future inclusion of DC 

contactor shall be there in traction converter.

11 4.2.10 Traction motor speed sensor and 

associated accessories

May please be deleted. Note: 

Active speed sensors and 

accessories are the part of the 

traction motor. 

 The remarks of M/s BHEL is not acceptable. The 

performance of the Traction converter depends 

of the reliability of the speed sensor. In order 

to pin point responsibility it is essential that the 

speed sensor should also be supplied with the 

propulsion system.



12 4.2.11 Existing input power connection

methodology from transformer 

terminal to traction Converter 

terminal shall be used.

Supplier shall use same transformer 

links and flexible links as per CLW 

specification no. CLW/ES/3/0138 or 

latest

We understand that this clause has 

been added with the view that at 

any time in future one traction 

converter can be removed and it 

can be replaced with traction 

converter of some other make. 

However in this

specification the existing VCU need 

not be compatible with individual 

traction converters as per CLW 

specification

CLW/ES/IGBT/0486 and vice

versa. So the case of replacing 

complete traction converter with 

traction converter of another make 

does not arise. Hence we request 

RDSO / CLW

to dispense with this

requirement. .......

We here by confirm  RDSO/CLW 

that we will provide our full 

assistance to CLW at the time of 

commissioning and any other

shed for maintenance point of

view in this regard.

During the commissioning at CLW a lot of 

problems are faced due to different interface 

configurations adopted by firms. Thus, it is 

assential that the same interface are adopted 

by all the supplier. The common 

electrical/mechanical interface across different 

suppliers will not only facilitate smooth and 

fast commissioning at CLW but also do away 

with supplier specific special interface 

requirements.  

Thus, the firms comments are not acceptable.



13 4.2.16 MCB in HB panels & Connectors in 

the converter side for 3-phase 415 V 

auxiliary supply, i.e., for pump/fan 

etc, in the Propulsion System shall 

be in the firm’s scope of supply. 

Existing MCB of 16A in HB panel 

used in GTO based converter shall 

be only be used. MCBs within the 

power converter shall be avoided 

for protection of cooling pump. 

Standard cable length as in GTO loco 

shall be adopted for cooling pump 

connection.  Details and drawings 

for location of pump connection 

point at converter side may be had 

from CLW.

MCB in HB panels & Connectors 

in the converter side for 3-phase 

415 V auxiliary supply, i.e., for 

pump/fan etc, in the Propulsion 

System shall be in the firm’s 

scope of supply. MCB rating of 4 

A will be provided in HB panel 

suitable for traction converter 

coolant pump rating. Standard 

cable length as in GTO loco shall 

be adopted for cooling pump 

connection.  Details and 

drawings for location of pump 

connection point at converter 

side may be had from CLW.                          

Note:  IGBT traction converter 

uses cooling pump rating which 

is not more than 1.5 KW. Hence 

the current drawn would be to 

the tune of 2.5 A. Existing 16 A 

breaker will not protect the 

pump in case of fault in the 

pump. RDSO is requested to 

make suitable modifications in 

the tender specification.

Nil Nil Nil

The clause has been modified as "MCB in HB 

panels & Connectors in the converter side for 3-

phase 415 V auxiliary supply, i.e., for pump/fan 

etc, in the Propulsion System shall be in the 

firm’s scope of supply. One MCB of rating 6.3-

10 A  in HB panel with provision of different 

settings shall be  used for protection of cooling 

pump/fan in Traction Converter. Standard 

cable length as in GTO loco shall be adopted for 

cooling pump connection. Details and drawings 

for location of pump connection point at 

converter side may be had from CLW."



14 4.2.17 Standard orientation of Traction 

Motors and standard sequence of 

motor terminals to be dopted as in 

existing GTO based traction 

converters. The same configuration 

shall be used by CLW for the 

connections of

Traction Motors.

Supplier shall also adopt the 

standard lengths of the control 

cable as in case of GTO based 

converters. The details shall be 

obtained from CLW.

 same as in Clause 4.2.11 During the commissioning at CLW a lot of 

problems are faced due to different interface 

configurations adopted by firms. Thus, it is 

assential that the same interface are adopted 

by all the supplier. The common 

electrical/mechanical interface across different 

suppliers will not only facilitate smooth and 

fast commissioning at CLW but also do away 

with supplier specific special interface 

requirements.  

Thus, the firms comments are not acceptable.

Further, in order to eliminate any confusion the 

clause has been  changed to:

"Standard orientation of Traction Motors as in 

existing GTO based traction converters and 

standard sequence of motor terminals at the 

converter end to be adopted as in existing GTO 

based traction converters. The same 

configuration shall be used by CLW for the 

connections of Traction Motors. Supplier shall 

also adopt the standard lengths of the control 

cable as in case of GTO based converters. The 

orientation of traction motor and sequence of 

traction motor terminal is as below: (figure 

added)"

15 4.2.19 Converter control electronics and 

IGBT modules enclosures shall 

comply with IP 54.

Nil Nil Nil

Clause may be modified

as”Converter control

electronics and IGBT modules

enclosures (Chamber where

IGBT modules are placed inside

converter) shall comply with IP

54.”

The remarks of M/s Medha are similar as that 

specified in the draft specification. No change 

is made.

16 4.3.6.1 The devices used in the inverter 

shall be protected against high rate 

of rise of voltage & current, line 

transient surge, switching surges 

etc. The converters shall be 

protected against:  -------

Nil Nil

Under this clause, following 

protections may be added : m) 

Single phasing load        n) 

Output over current   Nil

The remarks of CLW are acceptable

17 4.3.6.2 The equipment shall be protected 

against internal transient, spikes and 

surges as per limit laid down as per 

IEC 60571 (1998-02).
Nil Nil

IEC:60571(1998-02) may be 

repalced with IEC:60571:2012

Nil

The remarks of CLW are acceptable as 

IEC:60571:2012 is the lastest standard. 

Incorporated in specification



18 4.3.10.3 The enclosure for electronics shall 

be free from dust and moisture.  

Design of cooling heat exchanger 

shall be done to ensure temperature 

difference less than 10 deg. 

Centigrade across the heat 

exchanger. Control electronics and 

power modules enclosures shall 

comply with IP 54.

Nil Nil

The line " Control electronics 

and power modules enclosers  

shall comply with IP-54" may 

be modified to " Control 

electronics and power 

modules enclosers  shall 

comply with IP-54 as per IEC-

60529" in line with spec of 

IGBT based auxilliary 

converter no. 

CLW/ES/03/IGBT/0485 Alt-C

Nil

The remarks of CLW is acceptable as it 

indicated the related IEC. In corporated in 

specification

19 4.4.8 It shall be possible  to access  all the 

processors  within a vehicle  using a 

standard laptop  connected  to  one  

of  the  ports  provided  on  the  VCU  

rack.  Such access is needed for 

uploading of firmware/application 

program, visualization of process 

parameters and also force or record 

the same and downloading the 

diagnostic data. Required interfaces 

shall be built in the VCU so that 

standard laptops shall be directly 

plugged to the VCU without any 

special interface. Supply of a 

suitable software tool and laptops is 

included in the scope.  Using this 

tool, it shall be possible to reset the 

diagnostic memory for further 

recording.   This tool shall also 

provide detailed off line analysis 

facility. Preferably Ethernet/ USB 

2.0/ USB3.0/RS232 interface shall be 

used.

It shall be possible to access for 

the driver display to monitor the 

MVB variables of the 

equipment’s connected in the 

network. Provision shall be made 

available with each sub systems 

for uploading /downloading 

application/firmware and data 

logging diagnostics. Supply of a 

suitable software tool and 

laptops is included in the scope.  

This software tool shall also 

provide detailed off line analysis 

facility. Preferably Ethernet/ USB 

2.0/USB3.0/RS232  interface 

shall be used.

Nil Nil Nil

Process data related to the I/O connected to 

TC/AU/VCU are required to be centraly assesed 

through Laptop  forcing the values which is 

required for fine tuning as well as trouble 

shooting. The recommendation of BHEL will 

faccilitate only accessing the MVB data. Thus 

BHEL 's comments are not accepted. 



20 4.4.9 Supply of a suitable visualization 

software tool, which would run in a 

laptop connected to the vehicle 

control Unit, for visualizing the 

process variables, is within the 

scope of supply.  Using this tool, it is 

expected to visualize any process 

variable on the screen, record and 

temporarily force its value.  

Recording shall be both in numerical 

and graphical form. 

Supply of a suitable visualization 

software tool, which would run 

in a laptop connected to the sub 

systems of a loco for visualizing 

the process variables, is within 

the scope of supply.  Using this 

tool, it is expected to visualize 

any MVB variable on the screen, 

record and temporarily force its 

value. Recording shall be both in 

numerical and graphical form. 

Ethernet/ USB 2.0/ USB3.0/ 

RS232 interface shall be used.

Nil Nil Nil

The remarks of the M/s BHEL includes only 

visualisation of the MVB variable. However, we 

may need to access all the process variables 

including the MVB variable for commissioning 

and troubleshooting purpose. Thus, no 

changes are recommended in the clause.

21 4.4.12 The electronic cards shall be 

mechanically coded to ensure that 

insertion of card in wrong slot is not 

possible. Two additional expansion 

slots shall be kept to integrate 

additional system in future.
Nil

As per the new 

technology, latest all 

control cards & 

power supply are wall 

mounting or din rail 

mounting type. 

Hence request you to 

include the wall 

mounting & dinrail 

mounting type PCBs.

Nil Nil

The specification does not prevent supply of 

PCB cards with wall monting or din rail 

mounting arrangement. However, in order to 

remove any confusion the clause is modified as 

below:

"The electronic cards shall be mechanically 

coded to ensure that insertion of card in 

wrong slot is not possible. Two additional 

expansion slots shall be kept to integrate 

additional system in future. The firms can also 

supply wall mounting or din rail mounting 

type arrangement for PCB."

22 4.4.14 Maintenance of electronic systems:  

Off-loco test equipment shall be 

used in the maintenance depot/loco 

shed. This equipment shall allow 

fault finding down to the smallest 

replaceable item of the 

equipment/subsystem

Nil Nil

This line may be added in the 

clause: Atleast one no. each 

type PCB caerd (power supply, 

processor and I/O card) of 

traction converter, auxiliary 

converter and TCN VCU shall 

be included in OFF-loco test 

equipment

Nil

CLW comment is accepted and relevant clause  

modified

23 4.4.16 IR shall facilitate doing trials, if 

desired by Supplier, on existing 

WAG6A, WAG9 & WAP5 locos ----

Nil Nil

The WAG6A should vbe 

replaced by WAG9H

Nil

The inclusion of WAG6A in the specification is a 

typographicla error. Also WAP7 has been left 

inadvertently. Thus, "IR shall facilitate doing 

trials, if desired by Supplier, on existing 

WAG6A, WAG9 & WAP5 locos" should be 

replaced with "IR shall facilitate doing trials, if 

desired by Supplier, on existing WAP7, WAG9H, 

WAG9 & WAP5 locos"



24 4.4.19  Included similar to WAG9 , 9000 hp, 

12000 hp & Dankuni specifications

Nil

Ethernet protocol is 

very popular for the 

drive display to 

exchange the high 

data flow, Hence we 

request you to add 

the Ethernet protocol 

for communication 

between VCU & 

Driver display.
Nil Nil

The firms are free to choose communication 

protocol as per clause no. 4.4.2 of the draft 

specification . Thus,  in similar lines the 

communication protocol for comminication 

between VCU and driver display can specified. 

Thus, the modified clause shall be: "Special 

Comment on Control Cabling from Driver’s 

Desk:

In existing scheme, the driver’s desk is 

physically wired to the VCUI and VCU2 

cubicles.  The tenderers   may propose 

alternative schemes involving intelligent I/Os 

which shall reside in the driver’s desk for 

capturing and actuating various drivers’ 

interfaces communicate with VCU over 

CAN/MVB and the existing cabling then can 

be saved upon.  This however shall be quoted 

as an option and the IR shall decide upon the 

relative merits of existing scheme and this 

alternative. " 

25 1.4 

(Annexur

e F )

It shall be possible to operate a 

locomotive in multiple with other 

locomotives of the same type i.e. it 

shall be possible to operate a 

Locomotive with other Locomotives. 

It  shall  be  possible  to  operate  a  

maximum  of  2  (two)  locomotives  

in  multiple operation.

It shall be possible to operate a 

TCN Based locomotive in 

multiple with other TCN  

compliant locomotives of the 

same type i.e. it shall be possible 

to operate a Locomotive with 

other Locomotives. It  shall  be  

possible  to  operate  a  

maximum  of  2  (two)  

locomotives  in  multiple 

operation.

Nil Nil Nil

M/s BHEL comments is not accepted. Railway 

intends to have multiple operation of 

locomotives equiped with IGBT based 

propulsion equipments as specified in the 

specification

1.5.5 One set of spares of each type of

module like power supply modules,

IGBT modules, gate driver units,

electronic cards and sensors of each

type for at least one Propulsion

System and thereafter one set of

aforesaid spares for every 10 loco

sets of Propulsion System. 

Nil Nil Nil Nil

This clause has been deleted in refrence to  Rly 

Board letter no. 006/Elect.(TRS/441/18) dated 

31-08-2015 for comprehensive AMC of IGBT 

based propulsion equipments for three phase 

electric locomotives

1 comment has been accepted and added in 

specification in chapter 4

The use of general purpose ICs should be encouraged and use of ASICs restricted for better maintainabilty. Accessibilty to components/sub-assemblies requiring 

frequent maintenanace should be ensusered. Access is avialable only from the  corridor side

CLW: Additional points for Auxilliary converter



2 comment has been accepted and added in 

specification

RDSO 

Spec cl.

4.1.22

4.3.10.1 

4.3.13.8 

4.3.13.9

4.2.10(i)

1.5.7

1.6.9

New Clause added as per  CLW Spec no. CLW/ES/3/IGBT/0486 Alt-E

100: MCB-100 (Circuit Braker for battery charger), if required, should be provided  on the front/ left side wall (near machine room blower-2) of Auxilliary 

converter-2 such that it shiould be easily accessilble by the loco pilot and maintenance staff, the outp[ut of MCB-100 shall be connected directly to the input of 

battery charger. Mounting of MCB-100 should be such that it should be possible to oprate it without opening the fromnt door of Auxilliary converter-2. While 

opening the door of Auxilliary cinbverter-2 during mantenace it shall be ensured that the position of MCB-100 in not disturbed.

BHEL Explanation on DC link Switches for isolating motor side inverters

Note1: Inductance of the additional cable required between the switch and isolator not taken into account. This high inductance plays major role for DC link resonances and diode snap off.

This switch needs to be implemented between DC link capacitor and the module with additional cables and switch itself. For accomplishing this task, we at least require 5 meters of 90 Sq. mm cable in between the DC link 

capacitor and the power module. The frequency of operation is around 500 Hz. This will add up to an inductance of 6.5 μH between the capacitors and power modules. This increased inductance between DC link and the 

power modules will create a huge dv/dt across IGBT at turn off which will damage the device eventually affecting the reliability of loco. 

Note 2: Normal inductance between the IGBT and DC link capacitor is about of the order of 150 nH to 180 nH. The dv/dt observed with 155 nH is about 300-400V.

Note 3: In case of Diesel loco, the DC link contactors are possible only before the capacitor bank. Ideally there should be no inductance should be present between IGBT and capacitors to reduce IGBT losses and dv/dt.

Therefore from the view of inductance between the capacitor and the power module, it is not at all recommended to use a switch in between the capacitor and the IGBT.

MPCB of 6.3-10A rating with different setting along with auxiliary contact 2 NO

Necessary simulator setup to be kept at firm’s/manufacturer premises for real time simulation and validation of 

software/hardware of IGBT based Traction Converter to ensure quick redressal of field problems/software upgradation.

Modified text RDSO remark

Changes in final draft specification no. RDSO/2008/EL/SPEC/0071,Rev-05 as per CLW specification No. CLW/ES/3/IGBT/0485 Alt-D and CLW/ES/3/IGBT/0486 Alt-E

The use of general purpose ICs should be encouraged and use of ASICs restricted for better maintainability. 

The panel sheets used for fabrication of enclosure shall be of stainless steel grade 304 as per ASTM-A240 of minimum 

thickness 2.0 mm or more with corrosion resistance coating. The cabinet door material may be used aluminium alloy for light 

weight of the door.  Necessary FEM analysis of cabinet shall be submitted by supplier

 Fitment of MCB-100:

 100: MCB-100 (Circuit Breaker for battery charger), if required, should be provided  on the front/ left side wall (near machine 

room blower-2) or at the top of Auxiliary converter-2 such that it should be easily accessible by the Loco Pilot and 

maintenance staff, the output of MCB-100 shall be connected directly to the input of battery charger. Mounting of MCB-100 

should be such that it should be possible to operate it without opening the front door of Auxiliary converter-2. While opening 

the door of Auxiliary cinbverter-2 during maintenance it shall be ensured that the position of MCB-100 in not disturbed.

Presently Ferrite Cores as per CLW specification no. CLW/ES/03/0431 are being provided at the input supply cable connecting 

to the Auxiliary Converter. The manufacturer should ascertain the requirement of these ferrite cores and necessary action 

may be taken to incorporate the same in IGBT based Auxiliary converter of their make, as CLW will not be providing any 

ferrite core in input cable in future. The supplier will be responsible for proper working of Auxiliary Converter in absence of 

ferrite cores being used presently and the auxiliary converter should not cause any interference to power/control circuitry of 

locomotive and equipments installed nearby Railway tracks.

Active speed Sensors with 120 tooth wheel ring duly approved by RDSO/CLW shall be provided.Power supply for the speed 

sensor shall be from the electronics card of the converter. 2x2x0.5 shielded twisted cable shall be used for speed sensor 

signal and one shielded cable  having single twisted pair to be used in the loco machine room for speed sensor power supply. 

New clause added as CLW Spec no. CLW/ES/3/IGBT/0486 Alt-E

New clause added as CLW Spec no. CLW/ES/3/IGBT/0486 Alt-E

New clause added as CLW Spec no. CLW/ES/3/IGBT/0485 Alt-D

Modified as per RDSO letter no. EL/3.1.35/17 dtd 17-11-15 and CLW Spec no. 

CLW/ES/3/IGBT/0485 Alt-D

New Clause added as per  CLW Spec no. CLW/ES/3/IGBT/0485 Alt-D

New Clause added as per  CLW Spec no. CLW/ES/3/IGBT/0485 Alt-D


