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CHin ARANJAN ~ f1'\~;.:.---- ~

Sub: Opening of developme"t of 3 phase loco equipment through Non ToT
suppliers. .

Ref:· (I) ClW letter No. C-D&D/T/24 dated 02.05.2016
(il)ClW's letter No.C-D&D/T /24 dtd. 06,03.2013
(ii,) RDSa letter No.EL/S.S/l/IGBT dated 03.06.2016
liv)RDSO letter No. EIJI lS.5/l/IGBT dated 09.07,}014

nw ....ide letter under ref(il & (ii} {copy enclosed for ready reference} had
submitted a proposal to relax the conditions of 'procurement of 1GBr tr3ction converter s
only through ToT partners' and opfm it to non~ToT suppliers also.

Rosa Vide letters under ref (iii) & (iv), had submrtted its recommendations,
enclcsed as annexure, which are self e)l'planatory.

The proposal has been examined in this office and BO<lfd (Ml) has approved the
following;

A committee comprising EQSE(Co-ord)/RDSO (Convener), CEEjCLW &
CHE/ER is formed to deliberate on the following:

a. Examine the issue of Transfer of Technolog'{ and the associat~d pmw!>s
for inspection and development of vendors for rG8T based Trac.tion
Converter. IGBT based Auxiliary Converter, TCN compliant 'leu dllt!

3·phase loco Transformer equipped with Hotel load twin winding. in the
light ofthe comments offered by ClW & Rosa.

b, Suggest any changes keeping in view the status of vendors approved 50

far as ToT partners ~nd those to be developed without going t"rough
the process ofToT.

{. "
\ ; Jv ./

"v"tY\ .. "--
(A.K.G~wiJrni)

Dlr. Elect. Fngg. (RS)

Ri'lilway Board

~

/ ('·mail : deers(o/r,b.railnetgov.in

C yto:
DSEfCo·ord)fROSO: For kind information and neces!>ar{ action please,

Based on the recommendations of the committee, the issue of ToT may he
dealt with by GM/ClW and Soard apprised,

~r~)'It i, ,dvb.d '0 ta'e neee,,,,,,, ,,';on "wdingly.



s. Description Page No.
No.

1. Chapter-l 6
Introduction& Term of Reference

2. Chapter-2 8
Existing system of ToT

3. Chapter-3 13
Evaluation of existing system of ToT

4. Chapter-4 16
Procedure adopted for development of items other than ToT items

5. Chapter-5 19
Recommendations

6. . Annexure 1 to 6 20-43



Abbreviation Full Name

ABB Asea Brown Boveri Limited

BUR Auxiliary Converter

BHEL Bharat Heavy Electricals Limited

BTIL Bombardier Transportation India Limited

CGL Crompton Greaves Limited

CLW Chittaranjan Locomotive Worlcs

ELS Electric Loco Shed

GM General Manager

GTO Gate Turn-off Thyristor

IR Indian Railways

ISO The International Organization for Standardization

LoA Letter of Acceptance

MICAS MICrocomputer Automation System

MoU Memorandum of Understanding

OHE Over Head Equipment

OEM Original Equipment Manufacturer

P.O. Purchase Order

QAP Quality Assurance Plan

RDSO - Research Designs and Standards Organization

RTGS Real Time Gross Settlement

SID Source Identified for Development

SR Tractio~ Converter

STR Schedule of Technical Requirement

ToT Transfer of Technology

TCN Train Communication Network

VCU Vehicle Control Electronics



1. The Indian Railways procured 3-Phase AC electric locomotives with GTO (Gate Turn-off

Thyristor) based drive system from Mis ABB, Switzerland on the basis of Transfer of

Technology (ToT) with GTO .based Traction converter, Auxiliary converter and MICAS based

Vehicle Control Unit (VCU) in 1993. As per the agreement the manufacturing of locomotives

started in India at CLW, Chittaranjan since 1995. The product mix of three phase locomotive

consistsofWAP-5, WAP-7, WAG-9and WAG-9Htypes.

2. At present, following items of three phase locomotive are developed through a process of

Transfer of Technology (ToT):

(i) Traction Converter;

(ii) Auxiliary Converter,

(iii) Vehicle Control Units;

(iv) Transformer; and

(v) Traction Motor.

3. The manufacturers who get the Transfer of Technology (ToT) are called ToT partners. Only ToT

partners can supply above items and a new manufacturer needs to follow the due process for

obtaining the ToT as per procedure explained in Chapter-2.

4. In order to widen the vendor base, RDSO and CLW have represented several times in past to

remove the system of ToT and follow the normal process of development of these items as being

done for other equipments of three phase locomotives. Letters of CLW, RDSO and Railway

Board in this regard are enclosed as Annexure -1.

5. To examine all the issues connected with opening of development of 3-phase loco equipments

through Non-ToT suppliers, Railway Board vide letter no. 2006/Elect(TRS)/441/8Pt.dtd.

27.06.2016 constituted a committee as under:

(i) Sh. O. P. Kesari, EDSE (Co-ord)/RDSO - (Convener)

(ii) Sh. B.B. Singh, CEE/CLW - Member

(iii) Sh. A.K. Chattopadhyay, CELE/ER- Member

~-



6. The committee has following terms of references:

a Examine the issue of Transfer of Technology and the associated process for inspection and

development of vendors for IGBT based Traction Converter, IGBT based Auxiliary

Converter, TCN compliant VCU and 3-phase loco Transformer equipped with Hotel load

twin winding, in the light of the comments offered by CLW & RDSO.

b. Suggest any changes keeping in view the status of vendors approved so far as ToT partners

and those to be developed without going through the process of ToT.

7. In light of above the committee deliberated as per Railway Board's letter no.

2006/Elect(TRS)/441/8Pt. dtd. 27.06.2016 which are detailed in Chapter 2,3,4 and 5.



On 23rd July 1993, a historic decision was taken by Indian Railways to embrace Three Phase

Drive Propulsion for its new builds of electric rolling stocks, by signing three separate contracts

with the then ABB (Switzerland) - Presently Bombardier Transportation. The supply contract

consisted of purchase of 10 high speed passenger locomotives of WAP5 class with speed

potential of up to 160 km/h and 20 numbers of 6000 HP freight locomotives, of which, later 16

were to be supplied in SKD form to be assembled at CLW with the presence and assistance of

ABB engineers. The Transfer of Technology (ToT) contract included transfer of know ~ow to

Indian Railways through documents and training, for both ABB and Non-ABB products. The

third contract was for an extended warranty of 05 years for maintaining the 10 passenger and 20

freight locomotives in Indian Railways system.

Other than the Vehicle Control Software, the five loco equipment, viz., Traction Converter,

Auxiliary Converter, Control Electronics, Transformer & Traction Motors are the major

equipment. Initially these 05 items constitute more than 50% of the locomotive cost. For these 05

items, as per the ToT contract, full know how for their manufacturing and testing was to be

transferred.

For the items other than Traction Motor, CLW was not identified as a manufacturing unit and

balance four items were to be made by Indian Industry Partners. On the other hand, ABB would

transfer the technology only to Indian Railways.

Railway Board formed a committee of SAG officers from Stores, Electrical and Finance, also

involving units like ROSO and CLW in order to assess and identify most promising industry

partners (who were later known as ToT Partner) for the above 05 items. CLW was already

identified as one of the source for manufacturing traction motors. The committee was to make

physical assessment of all aspects and finally recommend a list of Industries, which would then

be approved by Railway Board. In order to make the participation from Industries really genuine



and serious, a ToT fee was charged (to be paid in installments) for getting the know-how once

they are selected. The ToT fee for various items is given in table 3.1 of Chapter-3. The purpose

of ToT fee was to ensure earnestness and commitment in the participation for development and

manufacturing. After a rigorous exercise, Indian Industry partners were identified. The initial list

identified for ToT partner for participation at that time is given in Table-2.1.

ToT Partner Identified for the equipments

Traction Auxiliary Control Transformer Traction
Converter Converter Electronics Motor

BHEL Yes Yes Yes Yes Yes

BTIL Yes Yes Yes Yes No

CGL Yes Yes Yes Yes Yes

NELCO Yes Yes Yes No No

KEC Yes Yes Yes No Yes

EMCO No No No Yes No

PRECISION No No Yes No No

Over a period of time, the list got changed as some partners deserted and a few new ones came in

and CLW adopted,the following procedure for development of these items through ToT:

(i) The firm desiring to be a ToT partner approaches CLW or Railway Board for ToT.

(ii) The Schedule of Technical Requirements (STR) prepared by CLW for ToT is sent to the

firm for compliance of the same.

(iii) After getting firm's compliance on the STR, the three members Committee of PHOD

(CEE/CLW, FA&CAO/CLW & COS/CLW)inspect the firm for assessment of capacity to

produce the item and compliance of STR.

(iv) Assessment report of committee of PHODs duly endorsed by GMlCLW is sent to Railway

Board for approval.



(v) After getting Railway Board's approval, ToT agreement between CLW and firm is signed.

Firm is advised to pay ToT fee in 3 installments.

(vii) After getting first installment of ToT fee, requisite ToT documents are handed over to the

firm and the firm is asked to submit 2nd installment which is 30% of the total ToT fee.

(viii) The 3rd installment which is 20% of total ToT fee is paid by the firm at the time of

placement of the 1st order.

However, with time several firms came forward to develop these items and after completion of

the ToT formalities their names were included in the CLW's approved vendor list. At present the

status of these items in the CLW's approved vendor list is as follows for GTO based converters,

traction motors & transformers:

SN Description ToT Partners as per Approved Vendor
ListofCLW

1. Traction Converter Part-I: BTIL, CGL, BHEL

(being followed for GTO
based traction converter)

2.- Auxiliary Converter Part-I: BTIL, CGL, BHEL
(being followed for GTO Part-2: HlRECT, AAL
based auxiliary converter)

3. Traction Motor Part-I: BHEL, CGL
,

Part-2: Saini Electricals

4. Main Transformer for p'al't-I: BTIL, BHEL, CGL, ABB, EMCO
WAG-9 Loco (6531 Part-2: High Volt, HlRECT
KVA)

5. Main Transformer for Part-I: BTIL, BHEL, CGL, ABB,
WAP-5/WAP-7 Part-2: High Volt, Stesalit
(7475/7775 KVA)

6. Central Electronics Part-I: BTIL, CGL, BHEL



4. Development of IGBT based converters

Due to obsolescence of GTO technology, Indian Railways decided to migrate to the state of the

art IGBT based traction and auxiliary converters. Vide RB letter No. 2003/Elect(Dev)/440/18/17

dated 05.09.2004 (Annexure-2), it was decided that the development of IGBT based traction and

auxiliary converter shall also be done through the existing ToT partners. The firms who were not

ToT partners were advised to comply the ToT formalities as stated in para-3 of this chapter

before placement of formal developmental order.

4.1 Requirement of ToT from the prospective IGBT based converters suppliers is mandatory because

the integration of converters with existing VCU, Transformer and Traction Motor could only be

done with sharing of details of functionalities of these equipments and the loco as a whole. As

there was no modification in the existing VCU, Transformer and Traction Motor, the similarity

of dynamics of these equipments with developed converters is only possible with the complete

knowledge of locomotive with the suppliers. Hence, transfer of technology was the only way to

achieve it.

4.2 Thus, the developmental purchase orders for IGBT based traction and auxiliary converters were

placed as per the following table in the beginning:

S Item Finn's T. Casel Order Remarks
N Name P.O NoJ LoA No. Qty.

BHEL p.O. 70/2006/1114/00044 dt.02.1.08 05 sets -
,

NELCO p.O.70/2006/1114/00046 Dt.l1.3.08 02 sets Later on the business
activities were taken over

1 SR byCGL.
BTIL P.0.70/2006/1114/049. Dt.25/04/2008. 02 sets -

ABB P.0.70/2006/1114/00056 01 set Formal order was released
Dt.23/06/2008. after the firm completed

the ToT formalities.
AAL P.O 70/2006/1115/ 0032 dt.29.9.07 04 sets -
HIND P.O 70/2006/1115/0040 dt.02.11.07 01 set -

2 NELCO P.O. 70/2006/1115/ /0041 dt.19.11.07 Later on the business
BUR activities were taken over

01 set byCGL.
BHEL P.0.70/2006/1115//0047 dt.14.3.08 03 sets -



ABB p.O.70/2006/1ll5/005ldt.20.6.08 Formal order was released
after the firm completed

01 set the ToT formalities.

4.3 The committee has observed that in CLW the placement of purchase order for IGBT based SR &

BUR is still being done based on the eligibility criteria basis. As per the eligibility criteria being

followed by CLW the bulk order are placed on ToT partners for both IGBT based traction and

auxiliary converter. It is worthwhile to mention that as per the present system, all the ToT partner

are at the same status as far as the placement of orders is concerned for IGBT based

traction/auxiliary converters.



CHAPTER-3

EVALUATION OF EXISTING SYSTEM OF ToT

1. Transfer of Technology (ToT), is the process of transferring skills, knowledge, technologies,

methods of manufacturing, samples of manufacturing and facilities to other institutions to ensure

that scientific and technological developments are accessible to a wider range of users who can

then further develop and exploit the technology into new products, processes, applications,

materials or services.

2. The acquisition and absorption of foreign technologies, and their further development, are

complex processes that demand significant efforts from the acquirers. Several factors contribute

to this complexity due to following:

i) The acquisition and mastery of technology are both costly and time-consuming.

ii) The acquired technologies often need to be adapted to local conditions.

iii) The technologies are not commodities that can be transferred as a complete ready-to-use

set; they also contain tacit components that are not easily codified and transmitted in written

documents, and require extensive learning efforts to be properly understood.

CLW used to charge ToT fee also at the time of technology transfer mainly to ensure firm

commitment from the firms to develop the item after acquiring ToT from CLW. The ToT fee

paid by the firm to CLW was recovered by the firm after material supply to CLW. As per

Railway Board's h;tter no. 93/Elec. (TRS)/440/18 Pt. 1 dated 28.08.1995 (Annexure-3), ToT fees

for development of the items is as given below:

SN Item ToT Fees

1. Traction Converter 1.0Crore

2. Auxiliary Converter 15 Lakhs

3. Vehicle Control Units 32 Lakhs

4. Transformer 50 Lakhs

5. Traction Motor 35 Lakhs



Railway Board vide letter no. 2oo61Elect (TRS)/441/8 PT.3 dated 27-01-2016, constituted a

committee for proliferation of IGBT Technology in 3-phase loco. Based on the recommendation

of the committee, Railway Board decided vide letter no.2006lElect(TRS)441/8 Pt.3 dated 19-04-

16 for procurement of IGBT·based traction converters, auxiliary converters and VCU as a set

known as propulsion system. Moreover, IR has already switched over to IGBT technology 100%

and procurement ofGTO based converters has been stopped. The existing ToT was applicable to

GTO converters only. Since, IR has switched over to different technology (i.e. IGBT) coupled

with TCN compliant VCU to be procured as propulsion set, the norms for ToT do not apply for

development/proliferation of IGBT technology as propulsion set.

Similarly in traction transformer, (the originally procured with ToT) has been upgraded with

following major modifications:

(i) Twin winding of 622.5 KV A for each Hotel Load converter to feed train power supply

(ii) Consequent upon modification in Hotel Load winding, Transformer capacity has also been

upgraded to 7775 KV A as the earlier capacity of 7500 KV A was inadequate. And therefore,

the earlier transformer has undergone major up-gradation to meet the new requirement and

therefore ToT is not relevant.

4.3 Traction Motor:..

Rotors of traction motors type 6FRA6068 used for WAG9 locos have also been modified by

having scheme-I/scheme-II (RDSO specification no. RDSO/20071ELI SPEC/0060, Rev-O and

specification no. RDSO/2007IELISPEC/0061, Rev-O). Stators of traction motors type 6FRA6068

have been modified as per modification sheet no. RDSO/2007/MS/0355 rev-02, which is a major

design modification. Therefore presently traction motors of three phase locomotives have also

gone under major change and therefore ToT is not relevant.

Railway Board vide letter no. 971Elect (TRS)/113/4 Pt dated 02.06.08 (Annexure-6) has already

dispense with the process of ToT for development of 3-Phase traction motor for WAG-9/W AP-7

locomotives.



Considering the above facts, it is noted that five items which were under the cover of ToT

(Traction converter, Auxiliary converter, VCU, Transformer and traction motor) have undergone

major modification/changes/up-gradations in capacity as explained above.

Therefore, the committee feels that ToT has no relevance in the present scenario for any of these

5 items covered under ToT.

The existing procedure of development of these five items has already been described in para-3

of Chapter-2. As already described in Para-4 above, the present system of development of ToT

partners is not relevant due to up-gradation of technology / major design changes and thus there

is a need to do away with the existing system and to formulate the new system of development of

vendors. In the past years several proposals have been sent for dispensing with ToT. The details

of these proposal letters are as under. All these letters are enclosed as Annexure-I.

SN Letter reference From To
1. DO letter No. C- GMlCLW ML

D&D/T/14 dtd. 29.01.09
2. C-D&D/T/24 dtd. CEE/CLW EDEE/RB

06.03.13 & Sr. EDSEIRDSO
3. EL/ll.5.5/1/IGBT dtd. Sr. EDSEIRDSO Secretary (Elect.)/RB

09.07.14 &CEE/CLW
4. 'C-D&D/T/24 dtd. CEE/CLW Sr. EDSEIRDSO &

01.10.14 Railway Board
5. EL/ll.5.5/1/IGBT dtd. EDSE (Co-ord)IRDSO Railway Board &

03.06.16 CLW

It is also pertine~t to note that these five items are not only the complex but also important

equipment in the locomotive and require very high reliability of performance.

Expenditure of the firm on account of ToT fees is indirectly loaded on the cost of equipment and

therefore levy of ToT fees is likely to increase the cost of the equipment to be supplied by the

firm.

It is also pointed out that ToT agreement was signed in 1993 between ABB and IR. As per this

ToT agreement, there is no restriction on IR after a lapse of 10 years, i.e. 2003 onwards to

dispense with ToT contracts for further procurement.



1. Procedure being adopted in RDSO:

Electrical Directorate of RDSO has prepared Work Instruction for Development of Vendor (doc.

no. EL-WI- 7.1-1) to lay down instructions for Vendor approval/Vendor registration (Multi

Sourcing), Vendor List, Quality Audit of vendor registration, product development, and

publishing expression of interest and creation/change/deletion/Change of controlling authority for

equipment, item specification for items allotted to RDSO by Railway Board for Electrical

Directorate.

(i) Vendor seeking registration for items applies for registration online through RDSO website

www.rdso.indianrailways.gov.in. At the time of application, following documents are

essential and is required to be submitted:

~ QAP as per the standard format.

~ Self compliance of the STR.

~ Annexure to STR along with proof of ownership in the form of affidavit on Rs. 100/-

Non Judicial Stamp Paper duly notarized.

~ Copy of ISO certificate.

~ Copy of Digital Certificate.

~ Copy of latest Electricity bill.

~ Copy of Factory license for SSIINSIC.

~ Copy of Ownership of the factory.

~ Copy of the receipt of Bank about payment of charges through RTGS.

~ Self compliance of specification (firm shall purchase specification(s) & drawings of the

item from Online Purchase of Documents link on RDSO website).

http://www.rdso.indianrailways.gov.in.


(ii) Payment of registration charges:

Registration fee for Fresh Registration is deposited through RTGS/NEFT to RDSO as per

the guidelines given on e-payment to RDSO on Home page of website

www.RDSO.indianrailways.gov.in. The details of the fee are as under:

(a) For Indian firms: Rs. 15000/- for Micro/ Small Enterprises and Rs. 25000/- for other

than Micro/ Small Enterprises.

(b) For Overseas Firms: $1000.

(iii) The application is scrutinized as per directive issued by ISO CELL Document No. "QO-

D7.1-6 (latest version) for Vendor Application Processing.

(iv) After the acceptance of applicatio~ nominated RDSO official(s) visit the fIrm's premises

for STR verifIcation and capability assessment.

(v) In case the information is in line with the requirements and test results are satisfactory, the

case is put up to Sr. EDSE for his approval.

(vi) Fresh registration is normally given in Part-II only. Depending on the nature of item, Part-II

status is given after ensuring:

» Minimum Infrastructure and adherence to QAP

» Satisfactory test of product prototype or initial or extended fIeld trials,

(vii) Depending upon the performance of certain quantity of equipment, vendor status is changed

to Part-I (regular source) or can be delisted.

2. Procedure being adopted in CL W:

CLW has also prepared Work Instruction for Development of Vendor doc. No.

CLW/MLAS/EL/WI/Rev.l effective from 01.08.2015.The summery of this procedure includes

the following steps in a short:

(i) A new vendor, who has been considered for development of a product, either through a

tender or outside the tender, will be assessed for its capacity cum capability and if found

suitable, may be issued with an education order and vendor's name will be included in the

"Master List of Approved Suppliers' as a Source IdentifIed for Development (SID).

.-4.

http://www.RDSO.indianrailways.gov.in.


(ii) The primary vendors are categorized either as Part - II (Developmental Source), or, Part-

I (Regular Source) as per CLW work instruction for vendor development doc. No.

CLW/MLAS/ELIWI/Rev.l dtd.01.08.2015.

~~--



I Issued on 03.08.2016 I Report No. RDSO/2016IELIIRIOI72

1. The present system of development of these five items through the process of ToT including ToT

fees does not have relevance and may be dispense with.

2.1 Firms have to fulfill the requirement of STR which is available with CLW for each of the

five items in ToT. These STRs may be reviewed and jointly issued by RDSO and CLW. STR

may include the clause for new entrants for having MoD with national/international

companies with expertise in the related field.

2.2 Capacity assessment of the firm for compliance of STR shall be carried out jointly by officers

not less than JAG/SG of RDSO and CLW. On successful capacity assessment duly approved

.by GM/CLW, a developmental order can be placed by CLW along with necessary documents

for manufacturing.

2.3 Prototype inspection of the equipment should be carried out jointly by CLW & RDSO.

3. On clearance of prototype, the equipment shall be subjected for extensive field trial for nine

months or 1,00,000 km, whichever is earlier. On satisfactory field trial report of user Railways,

the firms shall be given Part-II status for the equipment.

4. Quantity required for evaluation of performance before up-gradation of vendors form Part-II to

Part-I will be 10 to 15% of the annual requ~ments of production ofCLW for rolling stock. The

period for monitoring the performance of these items will be two years as per Railway Board's

letter No. 20IO/Elect(Dev)/225/1 dtd. 07.06.2010 (Annexure-5).

5. Present ToT partners who have already successfully supplied & commissioned 10 to 15% of the

annual requirements of production of current year for rolling stock of CLW for these five items

(presently under ToT) shall be treated as Part-I.

~
(D.P. Kesari) 03·'g.,(,

EDSE/Co-Ord.

<ii)~ ~
(B.B.~,~
CEE/CLW

(A'K~~dhYaY)
CELE/ER
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Annexure-4 

Number of equipment supplied as on 25.07.2016 

Description AAL ABB AREVA BHEL BTIL CGL EMCO Hirect Hi Volt Stesalit Saini 

SR (IGBT) - 139 
- 

 
162 127 14 - - - - - 

SR (GTO) 
 

- - - 258 218 119 - - - - - 

BUR (IGBT) 17 - 
- 

 
151 - 239 - - - - - 

BUR (GTO) 
 

9 - - 208 243 126 - - - - - 

TM 
(G-9 & P-7) 

- - 
- 

 
227 - 98 - - - - 32 

TM  (WAP-5) - - - 52 - 38 - - - - - 

TFP 6531 
 

- 10+95 - 274 105 173 60 16 46 1 - 

TFP 7475  40 01 109 70 97 1 1 20 2 - 

TFP 7775  12 - 37 - 14 1 1 16 - - 

Central 
Electronics 

- - - 421 471 239 - - - - - 
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