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CHITTARANIAN
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Sub: Opening of development of 3 phase loco equipment through Non ToT
suppliers. )
Ref:- [i) CLW letter No. C-D&D/T/24 dated 02.05.2016
1CLW's tetter No.C-D&D/T/24 dtd. 06.03.2013
(i} RDSQO letter No.EL/5.5/1/1GBT dated 03.06.2016
{ivIRDSO letter No. EL/11.5.5/1/IGBT dated 09.07.2014

CtW vide letter under ref(i) & (i} {copy enclosed for ready reference} had
submitted a proposal to relax the conditions of ‘procurement of IGBT traction converters
only through ToT partners’ and open it to non-ToT suppliers also. _

RDSO wide letters under ref (i) & (iv), had submetted its recommendations,
enclesed as annexure, which are self explanatory.

The proposal has been examined in this office and Board (ML} has approved the
following:
{# A committee comprising EDSE{Co-ord)/ADSO (Convener), CEE/CLW &
CELE/ER is formed to deliberate on the fallowing:

3. Examine the issue of Transfer of Technology and the associated process

for inspection and development of vendors for !'GBT based Traction

T . Converter, IGBT based Auxiliary Converter, TCN compliant VCU and

’2'?' "\7]“ 3-phase loco Transformer equipped with Hotel load twin winding, in the
light of the comments offered by CLW & RDSO.

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.

e (ii) Based on the recommendations of the committee, the issue of ToT may be
dealt with by GM/CLW and Soard apprised. ,

Wi
or

Lo ¢ .

w“ It is advised to take necessary action accordingly, ] : -
Ty X

l [.] / ’("’ Y -

(A K.Ggswarhi)
Dur. Elect. Fngg. (RS)
Railway Board
o . e-mail : deers{@rb.railnet gov.in

Copy to:
DSE{Co-ord)/RDSO: For kind information and necessary action please.
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Abbreviations

The following abbreviations are used in this Specification:

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 Works

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 Traction Converter

STR Schedule of Technical Requirement

ToT Transfer of Technology

TCN Train Communication Network

VCU Vehicle Control Electronics
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CHAPTER -1

INTRODUCTION

1. The Indian Railways procured 3-Phase AC electric locomotives with GTO (Gate Turn-off
Thyristor) based drive system from M/s 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 locomoﬁves
started in India at CLW, Chittaranjan since 1995. The product mix of three phase locomotive
consists of WAP-5, WAP-7, WAG-9 and WAG-9H types.

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;
(ili) 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)
(i) Sh.B.B. Singh, CEE/CLW — Member

(ii) Sh. A.K. Chattopadhyay, CELE/ER— Member
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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.




Pageg of43 Issued on 03.08.2016 | Report No. RDSO/2016/EL/IR/0172

CHAPTER - 2

EXISTING SYSTEM OF TRANSFER OF TECHNOLOGY (ToT)

1. Introduction

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 WAPS 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 how 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.
2. Transfer of technology of critical electrical items

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 RDSO 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
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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.

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

3. Present status of ToT

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 GM/CLW is sent to Railway

Board for approval.
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(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.

(vi) In first installment, the firm is asked to pay 50% of ToT fee.

(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 1* 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:

Table — 2.2
SN Description ToT Partners as per Approved Vendor
_ List of CLW
1. | Traction Converter Part-1: BTIL, CGL, BHEL

(being followed for GTO
based traction converter)

2.- | Auxiliary Converter Part-1: BTIL, CGL, BHEL

(being followed for GTO | Part-2: HIRECT, AAL
based auxiliary converter)

3. | Traction Motor Part-1: BHEL, CGL
’ Part-2: Saini Electricals
4. |Main Transformer for | Part-1: BTIL, BHEL, CGL, ABB, EMCO

WAG-9 Loco (6531 .
-2:H 1it, HIRECT
KVA) Part-2: High Vo

5. | Main Transformer for | Part-1: BTIL, BHEL, CGL, ABB,

WAP-5/WAP-7 ] .
Part-2: High Volt, Stesalit
(7475/7775 KVA) art-2: High Volt, Stesali

6. | Central Electronics Part-1: BTIL, CGL, BHEL

The details of the supplies of different ToT partners is given in Annexure-4.
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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 devélopmental 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:

Table — 2.4

Item | Firm’s T. Case/ Order Remarks
Name P.O No./ LoA No. Qty.

2 n

BHEL [P.0.70/2006/1114/00044 dt.02.1.08 05 sets -

NELCO [P.0.70/2006/1114/00046 Dt.11.3.08 02 sets Later on the business
, activities were taken over
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 -

NELCO | P.O. 70/2006/1115/ /0041 dt.19.11.07 Later on the business
activities were taken over
01 set by CGL.

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

2 | BUR

= e Li,
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ABB P.0.70/2006/1115/0051dt.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.
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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 fécilities to other institutions to ensure
that scientific and technological developments are accessible to a wider range of users who can
then further develop and explbit the technology into new products, processes, applications,

materials or services.

. 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 folldwing:

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

iil) 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.
. ToT fee:

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 t;y the firm to CLW was recovered by the firm after material supply to CLW. As per
Railway Board’s letter 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:

Table — 3.1
SN | Item ToT Fees
1. Traction Converter 1.0 Crore
2. Auxiliary Converter 15 Lakhs
Vehicle Control Units | 32 Lakhs
Transformer 50 Lakhs
Traction Motor 35 Lakhs

e —
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4. Relevance of ToT in present scenario
4.1 Traction Converter, Auxiliary Converter & VCU:

Railway Board vide letter no. 2006/Elect (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.2006/Elect(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 of GTO 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.

4.2 Traction Transformer:

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

following major modifications:
(i) Twin winding of 622.5 KVA 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 KVA as the earlier capacity of 7500 KVA 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/2007/EL/ SPEC/0060, Rev-0 and
specification no. RDSO/2007/EL/SPEC/0061, Rev-0). Stators of traction motors type 6FRA6068
have been modified as per modification sheet no. RDSO/ZOO7/MS/O355 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 nd. 97/Elect (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/WAP-7

locomotives.
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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.
5. The changes in the existing procedure

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-1.

SN | Letter reference From To
1. DO letter No. C-|GM/CLW ML
| D&D/T/14 dtd. 29.01.09

2. C-D&D/T/24 dtd. | CEE/CLW EDEE/RB
06.03.13 & Sr. EDSE/RDSO

3. EL/11.5.5/1/IGBT  dtd. | Sr. EDSE/RDSO Secretary (Elect.)/RB
09.07.14 & CEE/CLW

4, -C-D&D/T/24 dtd. | CEE/CLW Sr. EDSE/RDSO &
01.10.14 Railway Board

5. EL/11.5.5/1/IGBT  dtd. | EDSE (Co-ord)/RDSO | Railway Board &
03.06.16 CLW

It is also pertinent 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.c. 2003 onwards to

dispense with ToT contracts for further procurement.
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CHAPTER-4

PROCEDURE ADOPTED FOR DEVELOPMENT OF ITEMS OTHER THAN ToT ITEMS

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:

>

>

vV V ¥V Vv V V V

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 la)test Electricity bill.

Copy of Factory license for SSI/NSIC.

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).

=%
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(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 application, 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 givén in Part-II only. Depending on the nature of item, Part-1I

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.
. Procedure being adopted in CLW:

CLW has also prepared Work Instruction for Development of Vendor doc. No.
CLW/MLAS/EL/WI/Rev.1 effective from 01.08.2015.The summery of this procedure includes

the following steps in a short:

()] 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).

=+ s L,
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(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/EL/WI/Rev.1 dtd. 01.08.2015.
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CHAPTER-5
RECOMMENDATIONS

Based on the deliberation in previous chapters, committee recommends the following:

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.
The system as mentioned below should be adopted for development of these 5 items.

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 MoU 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.

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.

Quantity required for evaluation of performance before up-gradation of vendors form Part-1I to
Part-I will be 10 to 15% of the annual requirements of production of CLW for rolling stock. The
period for monitoring the performance of these items will be two years as per Railway Board’s
letter No. 2010/Elect(Dev)/225/1 dtd. 07.06.2010 (Annexure-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-1.

(O.P. Kesari) 03-8.16 (B%'. ingh)3@N4 (A.K. Chattgpadhyay)

- EDSE/Co-Ord. CEE/CLW CELE/ER




Report No. RDSO/2016/EL/IR/0172

Page20 of 43 Issued on 03.08.2016
Annexure-1/1
A ofero Sl
V. SHANKER i &
Fi & MENDGE N ! | . "

DO Mo C-Dé&D 74
Dated: January 20 200

Dear Shri Singh

Sub: Dispensation of ToT fees for 3-phase locomotive itemis
Ref: Board's letter No, 93/ Elect (Dev)/440/18 (Vol IT) TOT did
14 07,2008 |
Indian  Railwaye  received propulsion  technology  from  M/s
# 3B/Switzerland. Some equipments were decided to be out sourced since there
were no facilities for manufacture of those equipments at CLW. It was thus
necessary to involve the industry at that stage so that the complete transfer of
technology is ensured. For this, capable vendors were selected through tendering
process and assessment. The technology was passed on to the selected industries,
who were called as ToT parmers. This was not only to bring down the cost of the
equipment compared to the imported cost but also to ensure easy availabilitv of
material to match with pace of 3-phase locomotives production at CLW,
Accordingly, in case of those equipments like transformer, power converter,
auxiliary converter, contro! electronics and traction motor, CLW charged ToT fees.
This was basically to ensure commitment of the firm to develop the item after

acquiring the technology from CLW.

As per practice, the decision to give ToT to a firm was being taken by Board
on the basis of assessment report of high level commitiee of CLW officers

Since all major equipments are procured through open tender there i n
restriction or bar on any new prospective firm (o quote The tender condibons onh

stipulate that CLW reserves the right to procure the full requirements from
approved sources but does not say that the procurement will be only restricted to
approved sources. With the same provision number of new firms like M/s. ABB.

POrTe e
Ehd bha R0 G: Ladw,

T'-;.."*.- "'f.,l:"-:'!:f ?'-15 Areva eic have i.'JL.:iJ'l..'ij.fl_\r i ::.-. ST tende
were nrocessed for Board's ijp]‘.‘rri‘ﬂ.'r‘ii for incluston as ToT pariner and Board have
communicated their approval alreadyv in case of M/s./ ABB for IGBT baced
Auxiliary Converters. (the case of M/s. Areva T&D and M/s. Stesalit is awaiting :

POy decision n this regard}
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Development of additional sources will be in the interest of CLW, by
increasing  the competition and widening the supplier base. Ihe lol fee s @
hindrance in this direction. lrutial purpose of Tol fee (of ensuring scriousness and
commitment on the part of vendors) h.ning been served, there is no justification for
continuing the same at present afler a lapse of more than 10 vears. Morcover
whatever charges are paid by the firm to CLW in the form of ToT fee is subsequenthy

recovered by them through matenal supply to CLW.

Calling for separate EOI for inclusion as Tol partners and processing the
proposals for Board's approval is a time consuming process which 1s not practic able
as it has to be done for each product separately. The same purpose 15 served by
placing development orders on new sources who participate against open _tenders,
subject to their fulfilling capacity /capability requirements’ over & period of time,
theg get u pgraded as Part-11/Part-I suppliers.

[ would, therefore, recommend that we dispense with the practice of ToT fees
for development of 3-phase locomotive items / equipments and permit CLW o
develop new sources by undertaking capacity /capability assessment. This will help
in speeding up the process and help us to develop additional sources, wherever
needed, in Lhe shortest possible time. As on date requests received from M/s. Areva
T& D and M/s. Stesalit for inclusion as new suppliers for 3 phase transformers, is
held up on this account. I would request vou to look into the matter personally and

communicaie suitable instructbons,

Yours sincerely

v }\"L—"f-
zafilicy
{V.Shanker}
shri Sukhbir Singh,
Momber Electrica!
Railvway Board

“ew Dethi.




Page22 of 43 Issued on 03.08.2016 | Report No. RDSO/2016/EL/IR/0172

Annexure-1/2




Page23 of 43 Issued on 03.08.2016 | Report No. RDSO/2016/EL/IR/0172

r‘i’ﬁﬂdtdﬂ‘]’" of 3- rsnme ic...cs

?Ear
2:}'1[.21.--i 1 e [33 |DCOS mih IGET bESrd Eonver'tEfs
2011-12 . N;i Iccoa wm. IGBT deEﬁ Conver ters
'ED"-?—*" 3 T locos with 'GE" based f“cmuerters {anticipated]

2013-14 - 130 locos with IGBT based Converters (Target)
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b) Procurement of complete propulsion system in which

compliant software has been left to the firm. . -

ﬁ Develapment of open control YCU in which TCN compliant
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coftware shall be compatible to GTO and IGBT based converiers.
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fore, it is now time to relax the condition of procurement of IES .
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v} Because of the cpen competition, IR shail g8t @ Denciit or bette
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technology from leading players at 2 re2sonabie price
A 5 '-':-'"H-'_'—A * AaETIIRNE TNe
RDSO is reguested to consider above and advise further after cotaining
. : o i
sanction of competent authority
{Shailendra Tripaln
Chief Electrical Engineer

Copy to:

1 ™

EDEE/RS, Railway Board, Rail Bhawan, New Delhi- 110 001,

- For kind information.
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IR PR GOVERNMENT OF INDIA
Xl HAATeR MINISTRY OF RAILWAYS

(Yerd 91¥ RAILWAY BOARD)

No. 2006/Elect.(TRS)/441/8 Pt. New Delhi, Dated : 1{1.(15‘.21313

Director General (Elect.)

RD5SO

Manak Nagar
LUCKNOW

Sub: IGBT Based Traction and Auxiliary converters.
Ref : CLW letter No. C-D&D/T/24 dated 06.03.13

CLW vide its letter referred above has proposed procurement of IGBT based
converters through Non-TOT partners also.

RDSO should examine the matter duly taking in to account progress in
development of open control TCN compliant VCU which if fully adopted, can be
integrated with the IGBT converters of different makes from TOT/Non-TOT partners.

It is therefore advised that clear recommendations on the CLW'’s proposal be
submitted by RDSO by 20.06.13.

hesre

Ly
I
Ry
b

(Ved Pal)
Exe. Director Elect. Engg. (RS)
Railway Board
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Reminder

IR HXHR GOVERNMENT OF INDIA

NS HATAT MINISTRY OF RAILWAY
(Yeid 1€ RAILWAY BOARD) _
,.b.’ﬂ.l"t}""if"_ I,’

. A,

No. 2006/Elect.(TRS)/441/8 pt. New Delhi, Dated : 10.06.2014

Director General (Elect.)

RDSO
Manak Nagar
LUCKNOW

Sub: IGBT Based Traction and Auxiliary converters.
Ref : (i) Board letter of even no dated 10.06.2013
(ii) CLW letter No. C-D&D/T/24 dated 06.03.13

) advised RDSO to examine the proposal of CLW for

procurement of IGBT based converters through TOT/Non-TOT partners duly taking in to account
progress in development of open control TCN compliant VCU which if fully adopted, can be

integrated with the IGBT converters of different makes. The reply is still awaited.

Board vide letter under ref{i

It is therefore advised to submit the reply at the earliest.

R
(Sﬁﬁﬁlt"ﬁhatnagar]
Dir. Elect. Engg. (RS)
Railway Board
e-mail: dir.rsrb@gmail.com
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AEE WFR — Y d=e
e aftEe R W HE
wETw & 226011
Government of India - Ministry of Rlys.
Research, Designs & Standards
Organization, LUCKNOW - 2260m

Fax :{o52z)- 2465715
Telephone: {o522)-2450374
Email : sredse@gmail.com

No. EL/11.5.5M/1GBT Dt.09.07.2014

vét':retaw (Electrical),
Railway Board,
Rail Bhawan,
New Delhi-110 001

Sub: Opening of development of 3 phase loco equipment through Non
TOT suppliers.

Ref.: i) CLW's letter No.C-D&D/T/24 dtd. 06.03.2013.
i) Rly. Bd.'s letter No.2006/Elec(TRS)/441/8Pt. dtd. 10.06.2013.
iii) Rly. Bd.'s letter No.2006/Elec(TRS)/441/8Ft. did. 10.06.2014

Vide reference above, CLW has sought RDSO’s point of view to relax the
conditions of procurement of IGBT traction converters only through TOT partners
and open it to non-TOT suppliers also. In this regard, it is appropriate and
necessary to look into the matter in the perspective of transfer of technology for
all the similar items i.e. Traction Converter, Auxiliary Converter, VCU,
Transformer and Traction Motor, as a whole.

IR received Technology for Three Phase Drive Locomotive from M/s.
ABB, Switzerland, and for the above mentioned five technically complex
equipment it was decided by CLW to outsource manufacture of these items, as
there were no facilities available for manufacturing these equipment at
CLW/Railways, except for traction motor, which was to be manufactured at CLW
as well.

In this situation it was necessary for CLW to ensure complete transfer of
technology directly to the selected industry at that stage itself. To ensure this, it
was necessary that the selected supplier's personnel get the required training
and understanding at OEM ie. M/s ABB, Switzerland works through direct
interaction, which was necessary for complete technology transfer and to
develop full capability of the vendor to establish manufacturing at their warks in
India.

For indigenous manufacturing of these items, capable vendors were
selected by CLW through a selection process. Manufacturing of these equipment
indigenously was a step taken by CLW to bring down the cost of the equipment
as compared to the imported and also to ensure easy availability to match with

the pace of production of 3-phase locomotives' at CLWY.
contd....
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After transferring the technology to Indian manufacturers through the
above process, it was also necessary to have full commitment of these vendors
that they manufacture and support these equipment after acquiring the TOT, the
TOT fee was akin to commitment fee. Except for these five items no TOT fee has
ever been charged for any other equipment/part when outsourced by CLW.

Complete technology for the 3-phase drive locomotives WAGS and WAPS
was fully bought by IR (CLW) and only for these five equipment technology was
given to these selected industries at the initial stage itself by CLW, to
manufacture these equipment in India, who were being later referred to as "TOT
Partners”.

The purpose of taking TOT fee which was to ensure seriousness and
commitment of the vendors, has been well served, this had relevance only at the
initial stage and has no relevance now after more than 14 years, Besides, the
fact is that whatever TOT fee is paid by the firm is subsequently recovered by
them from Railways.

Development of additional sources is in the interest of Railways, to have
better competition and widening the supplier base. The process of giving TOT
has been a serious deterrent in the development of vendors for these five items.
Since all the major equipment of the 3-phase locomotives are being procured
through open sources based on RDSO/CLW specifications and there is no
restriction or bar on new prospective firms to quote, the same needs to be
followed for these five items also.

Hence, it is recommended and proposed that the practice of charging
TOT fee for the development of above mentioned 3-phase Locomotive
itemsfequipment be dispensed with and the new sources are allowed to be
developed as per the procedures followed for any other item. This will enable
speeding up the process of development of additional sources by RDSO/CLW as
needed in the shortest possible time.

Railway Board is requested to approve the recommendation/proposal as
indicated in the preceding paragraph.
N

et

{Pravin Pradhan)
Encl: Mil. for Director General {Elect.)

Copy to:-

- Chief Electrical Engineer, Chittaranjan Locomaotive Works, Chittaranjan-
713 331, West Bengal: For kind information.

(Pravin Pradhan)
Encl: Nil. for Director General {Elect.)
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Ptk
b 0 EDDIOE e WK EYHR GOVERNMENT OF INDIA

‘ R Vel HATId MINISTRY OF RAILWAY [ B ]
i E'*‘{*-];‘?"' T (Yoid @€ RAILWAY BOARD) Aoal
Seot 1o v wa Qiliger 4 | T I [5 e F e« ’
B loAre
%) No.2006/Elect(TRS)/441/8 Pt New Delhi, Dated :25.07.2014 ) , v
‘ S e e

' ~ : e -
/%§>va~ (’vvc:)QL:-"”"

e |
"\ Director General (Electrical) Y7 1 C ‘lf ?

RDSO ﬂ? )
Manak NBE-EII' § 9/ F‘-’J:L‘
LUCKNOW

Sub:- Opening of development of 3 phase loco equipment through Non TOT

suppliers.
Ref.:- RDSO letter No.EL/5.5/1/IGBT dated 09.07.2014

RDSO vide letter under reference has proposed to dispense with the practice of
charging TOT fee for the development of Traction Converter, Auxiliary Converter, VCU,
Transformer and Traction Motor, The proposal has been examined in the Board however
following clarifications may be submitted for better appreciation

P (i) Confirmation be submitted that, as per TOT contracts, there is no restriction on IR to

il B dispense with the TOT contracts for further procurements, and
Effect of proposed dispensation on present status of ongoing TOT contracts for these

v (i)
equipments.
RDSO is advised to clarify above gueries in consultation with CLW at the earliest for

further disposal of the proposal.

C N
(Sumit Bhatnagar)
Dir. Elect. Engg. (RS)
Railway Board
e-mail: dir.rsrb@gmail.com

Copy to:

CEE/CLW: for information and necessary action.
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INDIAN RATLWAYS
CENTRE FOR DESIGN & DEVELOPMENT

CIUTTARANTAN LOCOMOTIVE WOKRKS
POk Chitharana, Wt Benpral. PIM: 713331
Fam: [#91] 341 - 2326152, Fh: (913 W-2525553

No: C-D&D/T/24 ' Date: October 1, 2014

Sr. EDSE

RD50G, P.O. Manaknagar,
Lucknow — 226 011,
(Fax- 0522-2452581)

Sub: Clarification to queries regarding dispensation of ToT fee for the
development of 3-phase electric locomotive items,

Ref: (i} Rly. Brd's letter No. 2006/Elect (TRS)/441/8 Pt. Dated: 25.7.2014.
{if} DG {Elect.)/RDSO s letter No. EL/11.5.5/1/IGET dated: 04.09.2014.

Vide reference above, Railway Board has sought some clarifications regarding
dispensation of ToT fee for development of 3-phase electric locomotive items
through Non-ToT suppliers. The point wise clarification is as follaws:

Para {i)
The ToT agreement signed in 1993 by Indian Railways with ABB, Switzerland

{now Bombardier Transportation) restricted IR to transfer the technology to any
private Indian company which is a competitor of ABB or having an association
with competitors of ABB during the agreement pericd of 10 years. But after
completion of the currency/validity of the Contract in 20032, IR acquired full
freedom to use Technical information supplied by the Contractar to the
manufacturer, use and sell IR products without any let or hindrance.

Therefore, as regard to ToT agreement signed in 1993, there is no restriction on
IR, after 10 years i.e. 2003 cnwards, to dispense with the ToT contracts for
further procurement,

Para {ii} .

At present, CLWs ongoing contracts of ToT are free from any kind of restriction
on IR. Although, it has restricted ToT partners from disclosing information or
selling product without prior approval of IR, no restriction, of any sort, has been
imposed on IR,




Page30 of 43 Issued on 03.08.2016 | Report No. RDSO/2016/EL/IR/0172

As of now the scenario of technology has changed worldwide during the long
span of 18 years since CLW had taken up the technology. The main factors are =

{(a) The existing GTO technology with MICAS based communication protocol
have become obsolete and replaced by IGBT {IGCT in near future) and TCN
based communication protacol which is internationally known and easily
available.

{b) There is need to develop and increase indigenous sources to cater the need
of customised technology for IR applications.

{c} Indian industrizs have become well conversant and prepared for rolling
stock technology with the start of Metro Railways in India.

{d) Dispensation of ToT will help to widen indigenous vendor base and will
ensure competitive price and better availability of equipments.

e} It is right time to waive off or to dispense with the procedure for
completing ToT formalities and it is anticipated that there shall not be any
adverse effect of proposed dispensation of ToT on present status of
ongoing ToT contracts.

This is for your kind information and necessary action further. /

e

(M. K.Gupta)
Chief Electrical Engineer/L&S

Copy for kind information to:

Director Elect. Engg. (R3], Railway Board, Rail Bhawan, New Delhi- 110 001,

WA
f;,g_f'."'-'.l e
¥ |
{M_K.Gupta)
Chief Electrical Engineer/L&S

-
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HE WERN ~ 4w
WA #ffwer S A dJre
WETh — 226011
Gowt. of India - Mimistry of Railways
Research, Designs & Standards Organization,
LUCKNOW - 226011

Fax : f0522}-2452581
Telephone: (0522)-2465715
Telegram : 'RAILMANAK' LKO
Email: dsetplgroup@gamil.com

Mo, EL/M11.5.5M1/1GBT Dt. 21.10.2014
Director (Elect. Engg),

Railway Board, Rail Bhavan,

New Delhi-110 001

(Kind attn: Sumit Bhatnagar, DEE/RS/RB)

Sub: Opening of development of 3 phase loco equipment through Nen TOT
suppliers.

Ref: i) RIy,Bd.'SIEHErND.ZEUEIEIEC (TRS)/441/8Pt, dtd.10.06.2013 & 10.06.2014,
ii}) This office letter even no. dated 09.07.2014
i) Rly. Bd.'s letter No.2006/Elec (TRS)/441/8Pt. dtd.25.07.14
iv) CLW's letter No.C-D&D/T/24 dtd. 01.10.2014.

In continuation to this office letter under reference (ii). clarification has been sought
from CLW for dispensation of TOT contract as advised vide Railway Board's letter
under reference (iii). CLW vide letter under reference (iv) furnished clarification as
summarized below:;

i. CLW stated that as per the TOT agreement signed in 1993, there is no restriction

on IR after a lapse of 10 years i.e. 2003 onwards to dispense with TOT contracts
for further procurement.

ii. In connection with proposed dispensation on present status of ongoing TOT
contract, CLW has clarified that at present ongoing contracts of TOT are free
from any kind of restrictions on IR. Although it has restricted TOT partners from
disclosing the information or selling the products without prior approval of IR, no
restriction of any sort has been imposed on IR. CLW has further stated that there
is a need to develop and increase indigenous sources to cater the need of
customized technology for IR applications and it is right time to waive off or to
dispense with the procedure for completing TOT formalities.

Railway Board is again requested to approve the recommendatmnfprcpasah as
submitted vide RDSO's letter under reference (ii).
(AK. G?s}aﬁm

Encl: Nil for Director General (Elect.)
Copy to:-

Chief Electrical Engineer, Chittaranjan Locomotive Works, anr information please
Chittaranjan-713 331, West Bengal. -

av
(A. K. Goswami)
Encl: Nil it R —. for Niractor General (Elect.)
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Government of India - Minisrry of Rlye.
Research, Designs & Standards Organization,
LUCKNOW - zabon

Fax t (0522)- 2465715
Telephone: (0522)-2450374
Email : sredse@gmail.com

No. ELM1.5.5MNGBT Date: 03-06-2016

Secretary (Electrical),
Railway Board, Rail Bhavan,
Mew Delhi-110 001
[Kind Attn: Shri A. K. Goswami Director/RS/RB]
Sub: Opening of development of 3 phase loco equipment without
Transfer of Technology (TOT) process.

Ref.: i) CLW's letter No.C-D&D/T/24 dtd. 06.03.2013.
ii) Rly. Bd.'s letter No.2006/Elec{TRS)/441/8Pt. dtd. 10.06.2013.
iii) Rly. Bd.'s letter No.2006/Elec(TRS)/441/8Pt. dtd. 10.06.2014
iv) This office letter even no. dated 09.07.2014
v) Rly. Bd.'s letter No.2006/Elec (TRS)/441/8Pt. did.25.07. 14
vi) CLW's letter No.C-D&D/T/24 dtd. 01.10.2014.

1. CLW sought RDSO's point of view to relax the conditions of procursment of IGBT
traction converters only through TOT partners and open it to non- TOT suppliers
also. In this regard, it is appropriate and necessary to look into the matter in the
perspective of transfer of technology for all the similar iterns ie. Traction
Converter, Auxiliary Converter, VCU, Transformer and Traction Motor, as a
whole.

2. In this regard RDSO had given the comments to Railway Board, vide this office
letter no. EL/11.5.5/1/IGBT dated 09.07.2014.

2.1 For indigenous manufacturing of these items, capable vendors were selected by
CLW through a selection pron::ess.' Manufacturing of these equipments
indigenously was a step taken by CLW to bring down the cost of the equipment
as compared to the imported and also to ensure easy availability to match with
the pace of production of 3-phase locomotives' at CLW.

2.2 After transferring the technology to Indian manufacturers through the above
process, it was also necessary to have full commitment of these vendors that
they manufacture and support these equipment after acquiring the TOT, the TOT

Annexure-1/9
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2.3

2.4

2.5

fee was akin to commitment fee. Except for these five items no TOT fee has ever
been charged for any other equipment/part when outsourced by CLVV.

Complete technology for the 3-phase drive locomotives WAGS and WAPS was
fully tmught by IR (CLW) and only for these five equipments technology was
given to these selected industries at the initial stage itself by CLW. to
manufacture these equipments in India, who were being later referred to as "TOT

Parthers”.

The purpose of taking TOT fee which was to ensure seriousness and
commitment of the vendors, has been well served, this had relevance only at the
initial stage and has no relevance now after more than 20 years.

Railway Board constituted a committee; vide letter no. 2006/Elect (TRS)/441/8
PT.2 dated 27-01-2016 for proliferation of IGBT Technology in 3-phase loco,
Based on the recommendation of the commitiee, Railway Board vide letter

no.2006/Elect(TRS)441/8 Pt3 dated 19-04-16 has advised that IR should
expeditiously move towards procurement of IGBT propulsion system in sets

only . Moreover, IR has already switched over to IGBT technology 100% and
procurement of GTO based converters has been stopped by CLW. 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.

26 Similarly in traction transformer, (the originally procured with TOT) has been

upgraded with following major maodifications:

(i) Twin winding of 622 5 KVA for each Hotel Load converter to feed train power
supply

(i) Consequent upon modification in Hotel Load winding, Transformer capacity
has also been upgraded to 7775 KVA as the earlier capacity of 7500 KWVA was
inadeguate.

And therefore, the earlier transformer has undergone major upgradation to meet

the new requirement and therefore TOT is not applicable.
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2.7

2.8

3.

Rotors of traction motors type 6FRAB068 used for WAGY locos have also been
modified by having scheme-l/scheme-I| (RDSO specification no. RDSO/2007/EL/
SPEC/0080, Rev-0 and specification no. RDSO/2007/EL/SPEC/0061, Rev-0).
Stators of traction motors type 6FRABO68S have been modified as per maodification
sheet no. RDSO/2007/MS/0355 rev-02. These are major design modifications.
Therefore presently traction motors of three phase locomotives have also
undergone major changes and therefore TOT does not apply to traction motors of
three phase locomotives.

Considering the above facts, it is noted that five items which were under the
cover of TOT (Traction converter, Auxiliary converter, VVCU, Transformer and
traction motor) have undergone major modifications/changes/up-gradations as
explained ahove. Therefore, TOT has no relevance in the present scenario for
any of these five equipments earlier covered under TOT.

At present all the major equipment of the 3-phase locomotives are being procured
through open source based on RDSO/CLW specifications and there is no
restriction or bar on prospective firms to quote. In view of CLW letter no. C-D&D/T
124 dated 06-3-2013 & 01-10-2014, the development of items like IGBT based
traction converter, IGBT based auxiliary converter, transformer and traction
motors of 3-phase locomotives need to be opened for development without TOT.
This will help in development of additional sources which will be in the interest of
IR to have better competition and widening of vendor base.

?-rjf?’f_w 82616

(O.P.Kesari)
For Director General (Electrical)

Copy to:-

Chief Electrical Engineer, Chittaranjan Locomotive Works, Chittaranjan-713 331,
West Bengal: For kind information. This connects your letter referred above.
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. ! ' >
GOVERNMENT OF INDIA (BHARAT SARKAR)
t{. ‘MINISTRY OF RAILWAYS (RAIL MANTRALAYA}

fgf" S (RAILWAY BOARD)
-
Dated : 05.09.2004 . " ny

-1

ieral Manager, ’Eirectnr General Staﬂnrdé [Elv.-ctj

ttaranjan Locomotive Works, RDSO,
ttaranjan. Manak Nagar
Lucknow.

Sub: Aadoption of IGBT technology for 3-phase electric locos
being manufactured indigenously by CLW -
implementation of items featuring in the budget speech

of Hon’ble MR.

- 969329

Enclosed please find the record notes of discussion held in Railwav
rd on the above mentioned subject. Board(ML) has approved the
lon plan in para 3.1 of the said record notes for expediting the
tlopment of IGBT technology for loces in pursuant budget
uncement of Hon'ble MR. .

Gbiulb_’_ -

e ~ (A.K.Dutta) T
Exec. Dir. Elect. Engg. (Dev)
Railway Board.

¢ As above,

Very  wap. o uogemi
Plesse Abady  avd  desun,
Erblay ot T AglseReE ity
Coby Jo _ DIE -2
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" Record notes of discussion. hel in Railway Board on 26.8.05 in
connection with adoption of modern IGBT technology for
3-phase electric locos being manufactured by CLW.

. pRESENT

CLW RDSO Railway Board

§/Shri S/Shn S/Shn o -
ip,_'.f{. Vohra, CEE I.C. Bharma, Sr.EDSE Kulbhushan, Adv.EE/RS

i Sujeet Mishra, N.K. Sinha, DSE A.K. Dutta, EDEE/Dev
‘pv.CEE/D&D ¢

1.1

Development of IGBT based propulsion system consisting of traczion
converter, aux converter & vehicle conwrol unit with opsn conirci
system was taken up in March, 2002 by issuing necessar zuideiines
from Railway Board. Adoption of IGBT technology “or eleciric
locomotives is one of the important items of Hon'ble M2's Bucg=:
Speech and its implementation is being closely monitorec v Board.
The adoption of IGBT technology for 3-phase locos mainlyv consists of
development of traction converter with IGBT devices and c=velopmen:
of aux converter with IGBT devices. CLW is the identifies zgency or
implementation of these items in association with RDS0O fcr drawsai =7
specification and other associated activities of development.

Accordingly, tenders were invited and pre-bid conierence feld by CLW
based on approved specification for development of traction -ropulsic=
system with IGET technologv.

The progress of implementation was reviewed with CLW & RDS0
based on inputs obtained from various bidders in the globa: ender jor
development. The scope of development as per the developmenia:
tender covers the following :

Development of entre propulsion systemn while retzining the
transformer consisting of traction converter, aux converter, traction
motor & VCL. v

The scope also covers improvement in haulage performance and
Uicreases in starting tractive effort based on operational experience
of 3-phase locos.

Addressing the issues of obsolescence and proprier at the
€quipment/card,/ component level and software. :

4
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w. Developing in house capability at CLW in vehicle level :HI‘.ugrach
with open vehicle software platform to meet the changing haulag
remnirements hw the oneraior

1.4 After detailed discussion with CLW & RDSO, it was concluded thai o
present scope of development ¢n-comipasses and nddrcsﬁr:f- 4 num
of issues and its inter-relations being very complex the developme
process would take considerable tme (8-10 vears) and t!icre_fo
should be pursued as a long term development project taking in
account changes in requirement of mouve power scenana on R as
result of a number of new developments like dedicaied freight corrid
axle load increase in carning capacity.

1.5 Increase in horse-power i= also an issue (o be incorporatec. il decide

In order o address onlv the issue of obsolescence of GTO and i_nhcr
technological benefits of iGBT, 1t was thereiore concluded t=at 1t wo
(] ' be desirable and adequate to pursue adopuon of IGBT technology
development of the following with the help of rescurces &s
capabilities.developed by IR and 1ts TOT partners :

g m—
.
o]
*

i IGBT Sased tracion converisr as :unctionai replac:ment wi

i existing GTO converter and i's integration with existng VCU

| done in case of GM Locos F
]

| i, Deveiopment of [GBT pased aux conver:sr Jor  UNcIosn
| reclacement of sxisung GTO. 2ux converter Wil DOSSiZie INCTEL
! in capaciny,

|

2.2 In pursuance of impiemertaton of Hon'ble MR's budget soeech, th
1wo developmentis cou.d be umpiemented {aster within & “meirame
-« .- 2-3vears,

3.. Fellowing action plan was iherefore formulated for further scuon @

A. TRACTION CONVERTER -

o «4dse The necessary revision tw the exisuing raction conver
specificavon could be finalized by CLW in consuiiation
RDSO within a2 month's time and submited 1o Board
approval.

1i1.  Suitable advise would be issued to CLW for procurement i
loco sets of traction converters as per the revised specifica
with IGBT technology and compatibility with exisding veh
control system. Tius would be tried out on locos in produc

N o with one prototype niuallv, followed by further fitment
proving.

. g o

—
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3 . the traction converter with
locomotive would be that of TOT partners.

and assistance available with CLW & RD20O waould he

The responsibility of integration of
IGBT devices with the
Support

provided.

B. AUXCILIARY CONVERTER FOR 3-PHASE LOCOS -

1. Specification for aux converter with IGBT technologv would be

developed by CLW in consultation

with RDSO and submitted 1o

Board for approval.

While finalizing the specification ihe

capacity upgradation in view of rating limitations of the present
Aux converter would be kept in view. As per preliminany

assessment bv RDSO enhance

d rating in the range of 120-130

KVA would be adeguate.

The exisung configuration of th-ee

independent modules. its load sharing and switching over of 2ux
loads in the event of failure of one daux converier withourt
reduction in operational performance of loco should be retainad
as available with the exjsting aux converters. RDSO may take a
view regarding the energy conservation fearure available wiih
existing aux converter which is already limited due to revisad
distribution of auxiiiarv loads in vague.

ii. Board would issue necessary advice to CLW for precuremen=- of
10 loco sets of aux converter with the specification crawn. T=!
would be tried out on locos in production with one proiocoe
inidally, foilowed by “urther fitment after proving.

Hi. The responsibilic of integration of these aux converters with ~~e
locomotive woulé =e thar of TOT partners. Support
assisiance available with CLW & RDSO in this respect would e
provided.

g=a

C. VEHICLE CONTROL SYSTEM -

I. . Present developments of Vehicle Conrrol Sysiem in progress o —
build up in-house capability of vehicle Integrauon by developing
TCN compadubility with open platiorm software should also be
expedited.

. Long term development of VCU with indigenous hardware,
software with partial assistance of Deptt of IT through C-DAC
may continue to address component obsolescence, software
propriety and possible cost reduction. - :

fi

0 cLw Would continue to pursue the present development in progress
for TCN compatible open platform vehicle control svstermn as indicated
above so as to acquire in house further expertise in integratior of
Various equipments/ sub-syvstems in the traction propulsion svstem.

I‘-‘mdn.._-,,ﬂ

L] m-ﬁmluh
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?‘

The development of 1GBT traction converter and aux converter_shgyj

be pursued with top most priority as items of MR’s budget sprech
=+ wiould be regularly monitored and feedback sent il i oot
format already advised from Board.

No.2003/Elect/Dev/440/18/17, dated 29.8.2005

|

Adv.EE/RS for information and records.
Sr.EDSE/RDSO/ LKO for information & n.a.
GM/CLW for _infc-nnatiﬂq & n.a.

CEE/CLW for information & n.a.

File No.2003/Elect/Dev/440/ 18/ 1%
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Annexure-3
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Hane:al Hanbsgal, #‘.:.‘j-‘;i_i_j____.:_'z',__.,_:__

chitearanian Locomatlve Woarkh,

chittaranjan.

Suh 1 Shortllaciay of Indian manufsaturers &0 ba asspocintad
in TOT for ADD Productd for manufactura af J=phala
arivo loccmotlives.
Aef 31 CLd4 leacter :m.n&n,’m":fl-::[ dt.14=31-95.

e

nosrd has approved the transfer of technolegy for
the APE locoa ko the Indlan pArtners a8 detailed in £he

AnnoXurS.

plodly send o draft agrocmant fofm £O ba ;:unu_tu‘l
pbutwacn GH/CLHW una partaors solocted for examindtion iR
Potcd's office aad ppproval for tha dosumantfas |

Lumpaum payment raf the technolody trminfer 4o
asx follown o

1 mrnns farnar 4 50,00,000

- rracilon Motol -+ 35,00,000

a, Power Conveartod & 100,00,000

4. Aunilizsry convertorls, 00,000

g Contral ylwcora- _-32.!!!1},005
rull i

(e paymest wiuld b acearding to the following tarmm
1] Tuxwl cilln 30 Jdays of signing thn Concrant.
18330 wlthin 210 aaya af tha comploto dalivery of tha
dacumfitl.
(1111208 of eha total sharge ot tha time of placsment of

. fleat aodal.
ln.l'ruﬂ-nﬂ ¥

THia Nhmo tho approval =f flnancme liedfaals

4 Flease Erowt L AR Iralk urgant.

s

™,

{3, RA lmtl_l-'glii 1
Dk 1 vy Ve nioeutive DiTAcCTRY, Kldd. Engg . i),
——— nailery nosed.
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Number of equipment supplied as on 25.07.2016

Annexure-4

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) | 4 - - 208 | 243 | 126 - - - - ;
(G-QT:(II P7) | - - 227 - 98 - - - - 32

T™M (WAP-5) | - - - 52 - 38 - - ] ] -
TFP 6531 - 110495 | - 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 - ]

Elgcil::)r:ilcs - - - 421 | 4 ) 239 - - - - -
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Annexure-5

GOVERMVERNT OF N IBRARAMT SARKAR]
MIMISTRY OF RAILWAYS (RAIL MANTRALAY A}
[(RA WAy BOARD
P 200 et D P50 Mg Dein. - 1000 |
H._'I'lF'ﬂ ey r."'_l o "J

Dlirector General,
ROSC, Manak Magar,
Luckriaw.

Sub: - Review of working of RDS0- Streamiliniog the policy of up gradation of vendaors &
apencies for vendor development.
Rei - [(HED/E&ER's nola o, 2000/E 8340002 dt 29 12,09
{EES DO no, 2009/E&R/ROS0M di 10 1208,
NASEEDSEMRDSO letter ng, CL% ENSeMiss ot 5501 10
v lDERDS0 DO ne, DEACRP-SA0MeCn Gt 270750
(WDFERDS0 SO o, ELE T TREM a1 2501 10

Pursuant 1o Hon bis MRs diractives. ED's commites of Ralway Bogrd reveesed the vendic
appraval wark ard the orgameslions, strusiure of RESD

2.0 S EDSERDESE Jnembo of L Somemlies) constiinted an nterma! conaires of Dienion of
ADE0 (Locs, T, EMLU TLAT and PS40 review o wlorg (P& PLL; g Romieng s0'e
recartsardaticn vide refd fii -.,n.-h By have pocn eearmnsd 0 KEdway Bosnd and o consadeneg Ve s Eeen.,

b HHeargd (ML) nave approved e foiiedwineg
EE| lems crilicai o the peformance for Haoling Hlack (Looo, EMU TLACT @ta T have Buen
relzined &t ROS0.
3.2 Raowior & indicated = enclosed lsts Agercies responsibie far vendor approvalidese =oiment,
HE wige are 3lso indeated.

For stef lass which have now been transferred 1o Produstion Unit & Zonzl Raitways he
Specilications will corbinees o Be caonlrofies hy K050
1.3 Cpantites required for avalealion of perosranne DEforE Un Qiagaon O veNCLrs e P
Pl owiilbe 0 g 15% of the zpnusl requirerents of progoctioo fac elieg smei aod o0 Halw

Elgctrlication

a4 Tie perind for mardarng e oerformanse of diflensst gams will be o e aEnasl e
fotioannz ilarms for which i wioud o2 3 yeEs L .
e L\_ rL ' Itr\-m |1r_- '

.ﬂ.ll f!E r:u[ _,al:“le
| G,mp lar -_.-I:-nr
Mubber compo
PUT II"“I. 'I.'t'“

5 OS50S List of vendors (P50 & 3% waill 5R monitaces by Saiway Board on hall yeasy
* Qctober) bass. Fecdbuck in prafasma E'“"la:'uf'fr shali be given Dy respactive EUsSr E0s <
these Hems.

Meceseary action may o taken socordingly N
H

List of enciosura: 1 Fraed back -m:p." 12! .n,-“.- nexirs-l [!!'-I..II:”I'..EE:! l:'il_;‘:l'.q':lf}
2 Revisiar hsl, b {AnmeEua-ih Execulive Dinackar

Talef 3 Rewision 5 iP UnitsiAnesure-l; Elactrical Engineering [Dewi.
2 4 Fevision fst, Hetiar Annanure- 1) Raniveay Board

F’-f_iLS 15 Revision fist, TLEAD (Annoxure V)

15 Revision iisl, Tneray Managamanl{Annexure-4i)
1 RSV, CRNS E ¢ OECMIRCT GhNR, GMICR,
3 CEFsafail fRs, Fus, CORz &N
. S ELRERDSS wert tetier ab 1507 200
4. Adv LIRS, Adv L (G s (HE) EDCEEN Ky, Board

o Frw e H
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LOWERNHENT OF THOLa
.-; SRIMIETH Y O s AT -
{RAILWAY poamD) CLE
He. 97 Eleert. {(TRS)/113/4 Pr. 5 Mo Db, Dated | 02,0808
Geteral Manpger [Elect),
s Divocter General (Eloct)
fiarecian Losemobve Wisrss, - RDWS0., Manak ngEr.

Fub : Devnionmant of Thees Plase Trastion madtard Far WeSS 'WaPrF logos
., chmined technolgy  fom My Bomtdraer Tm:l (ke ARDY,

A3 produdticn of thene phese koes n o moscass, & hal bben consigened 1o covelep

agdicnal  dcone fiw
| iy L o m:uhwmqmmum

[ Qw lMunmmh-m“mWﬂm ]
riquinite modifications, in accision wih BOST aed fmme STIE Following
.ﬁﬂmhmmﬂrm“w bsusd by Bosg
Wik lmifng ren S0t VRS ) N A0A PTIE ctated 20 300

(1 (O shall achwertiee » drvnirmmewy temdier io thi aoprowed epeciicatlens

(il The BSsetiment of fey Benc bl be coes by CUW  am S T utl]

#xlant pofoy and Bk
1

¥ Drvslppingcts’ ordas hew plees ofier snma 1.3

¢ Froto GPe tradion molor shouid Ed:lhagﬂﬁ E.ml:.,m'

- mmmmmmughmwnmmlmmr}
k2df g3 monvs s whidy el descbron of RS0 & CLW shell ig
Faymork of proto * o sdehted only afier sbove "

¢ Incame of Fadver, eeen afier impeovemens , order b by :nnﬂf‘.“:fm.

A the peformance spesificntion raquirerenes, defign B conatiuciion TescuieR ane bo

R —

undergn  sdversd  dhanges, i Bliancinoe with deveiopmects verk ey
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