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FOREWORD

The importance of sclf-reliance in the design know-how in the
basic and heavy industrics in accelerating the rate of economic deve-
lopment hardly needs to be emphasized. This is particularly so in
the field of product design, which has to constantly keep abreast
of modern developments in technology, and to seek to improve
cost efficiency. In the early stages of our industrial development,
public enterprises had inevitably to depend upon foreign know-
how. In the course of the last two decades, some public enter-
prises, ie., Hindustan Machine Tools Ltd, and Bharat Heavy
Electricals Ltd. bave made some significant achivements in the
ficla of absorption of foreign design know-how and carrying out
further improvements thereon. But there are a number of areas
in which gaps have yet to be filled. In view of the fact that the
growth of these design organisations has to be geared to the long
term requirements of the undertakings in particular, and the coun-
try i general, the Administrative Reforms Commission had recom-
mended that the undertakings should be assisted and encouraged
to build up adequate design and consultancy services. In pursuance
of this recommendation, the Bureau of Public Enterprises set up a
small Study Group comprising representatives from Ministrty of
Industrial Development, Ministry of Steel, Cenwal Engineering
Pesign Bureau, Council of Scientific & Industrial Research, National
Industrial Development Corporation and the Bureau of Public
Enterprises to undertake a study of the structure and the perform-
ance of the design organisations in selected undertakings.

2. The Report of the Group examines various aspects of the
working of Design Organisation in the Heavy Engincering and
Machine Building Sectors including, their structure, objectives, the
problems relating to attracting and retaining personnel of requisite
talent, the deficiencies in the Collaboration Agreements, the need
for ploughing funds into R & D and for strengthening the institu-
tional links of public enterprises with the other pational institutes
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engaged in similar activities, The Report also identifies certain gaps
in product-design capability developed in these sectors, which should
enable the concerned authorities to make appropriate efforts to
bridge them. The recommendations made by the Group, I hope,
would help the administrative Ministries and the undertakings to
plan the future growth of the design organisations, with a view
to promoting self-reliance and reducing dependence on  foreign
know-how and technology to the maximum extent possible.

3. I would like to thank the members of the Group for having
spared their time to study this important matter and produced this
uscful Report.

A. N. BANER]JI
Additional Secretary &
Director-General, Bureau of Public Enterprises.



INTRODUCTION

The ARC in its “Report on Public Sector Undertakings” had
recommended that these undertakings should be encouraged and
assisted to set up adequate design and consultancy organisation.
This recommendation was accepted by Government and as a result
the Bureau of Public Enterprises constituted a Study Team in
March 1970 to carry out field studies of design organisations in
sclected public enterprises with a view to identify areas in which
they needed assistance. The broad objectives of the study are enu-
merated in para 7 of the report.

The report is based on the material collected from selected
public enterprises in response to a questionnaire and on-the-spot
study of design organisations and discussions carried out with
senior officers of the undertakings.

The study has helped to bring together information/data on
design capabilities developed in selected public enterprises belonging
to the heavy engineering and machine building group which, after
all, is the most important sector of industry in which there is
uvrgent need for design development and innovation. The report
has also identified areas in which these enterprises still depend
upon foreign know-how in respect of design etc. Based on this
study the report has also drawn some general conclusions which
may be of interest to public enterprises as well as to Government
and help them in initiating steps which may lead to strengthening
the effort towards building up indigenous design capabilities and
taking policy decisions with the object of reducing our dependence
on foreign know-how.
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Chapter I
Introduction

Design Development & Innovation

L1 In a world of fast moving technology, technological inno-
vation based on well-organised research and development activity is
«cssential to retain existing, and te win, new markets. In the case of
a developing country like ours, is also necessary, as far as possible,
to reduce dependence on foreign collaboration for product design,
particularly in the basic and heavy industries, to the minimum in
the shortest possible period, with a view to generate selfreliant
growth and to accelerate the rate of economic development. Techno-
logical change is an important factor responsible for economic
growth, It has been established that about 40 per cent of the total
-increase in the per capita national income of the U.S.A. has been
contributed by advance of knowledge.

1.2 Before Independence, India almost totally relied on foreign
countries for design consultancy and plant engineering services. In
the case of almost all projects in the public sector, the services of
foreign collaborators and consultants were found to be essential.
The skills required for answering vital questions relating to pro-
.duct design and equipment were not available in the country. We
‘had necessarily to rely heavily on imported technical know-how.
However, over the past two decades, we have been able to build
up these skills and a number of research and design organisations
such as the Research and Development Organisation for Electrical
Tndustry, FACT’s Enginecring and Design Organisation, the Plan-
ning’ and Development- Division of the Fertilizer Corporation of
India, the Central Engineering and Design Burcau of Hindustaa
:Steel Ltd. etc. have been set up.
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Recommendations of the Administrative Reforms Commisston.

1.3 The process of economic development and growth is con-
tinuous, To enable the country to reach the level of self-reliance
in the field of industrial development, the cxisting technological gap
between India and other countries has to be narrowed. Modern
technologies, modified to suit the local conditions, will bave to be
adopted to achieve economies in product-design and operational cost.
With the existing scarcity of skilled personnel, the growth of design
erganisations has to be carefully nurtured in the context of the long-
term requirements of the country. It was in view of these considera-
tions that the Study Team of Public Sector Undertakings, set up by
the Administrative Reforms Commission, observed that E‘_“the develop-
ment of designing and consultancy capacity in the public sector has.
been hampered because a large number of independent public under--
takings have been set up even in the same field of technology™ and
these undertakings have set up their own design/consultancy cells..
The recommendations made by the Study Team in this regard.
were endorsed by the Commission and were incorporated in its re-
port on Public Sector Undertakings. These are:—

(1) Public Sector Undertakings should be encouraged and

assisted to set up adequate designing and consultancy orga-
nisations.

(2) The work of project planning and formulation should be-
handed over to the Sector Corporations.

(3) Turnkey contracts with foreign collaborators should ordi-
narily be avoided.

Government decisions

1.4 Government of India considered these recommendations
and decided that “Public Undertakings should be encouraged and
assisted to set up adequate Designing Organisation.” ete,

Counstitution of the team
1.5 With a view to assess the adequacy or otherwise of existing:

Design Organisations and identify areas where they needed
strengthening etc., the Bureau of Public Enterprises (BPE) set up-
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a Study Team in March, 1970 consisting of the following mem«
bers.

1. Shri Y. P, Passi,
Joint Director & Ex-Officio Dy. Secretary
Bureau of Public Enterprises,
Ministry of Finance,
New Delhi,

2. Dr. B. N. Bhargava,
Chief, Project Plan & Development
Ministry of Industrial Development,
Internal Trade & Company Affairs,
{Dept. of Industrial Development),
New Delhi.

3. Shri A. B. Malik,
Industrial Adviser,
Ministry of Steel & Heavy Engineering,
New Dethi,

4. Shri T. M. Varughese,
Dy. Adviser (Construction)
Bureau of Public Enterprises,
New Delhi.

Six major public undertakings were selected for the purpose of the
field studies to be conducted by the Team. These were:—

Heavy Electricals (I) Lid.

Bharat Heavy Electricals Lid.
Heavy Engineering Corpn. Ltd.
Hindustan Shipyard Ltd.
Hindustan Machine Tools Ltd.
Mining & Allied Machinery Corpn.

I o L o
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1.6 Since the tcam consisted of part-time members, changes in
its constitution had to be made from time to time. It was felt that
it would be useful to associate experts from the concerned consul-
tancy, design and scientific organisations outside the Government
and from, public enterprises. Shri Y. P. Passi, Dr. B. N. Bhargava,
and Shri T, M. Varughese could not continue in the Team due to
=xigencies of work and these members were replaced by Shri Ajit
Singh, Director, BP.E., Shri Kan. D. Mariwal]a, Chief Consultant,
National Industrial Development Corporation (NIDC) and Er.
A. P. Paracer, Dy. Adviser (Construction) B.P.E. Two outside ex-
perts iz, Shri B. R. Singh from the Central Engineering and
Design Bureau of HSL and Shri B, M, Sen, Council of Scientfic
and Industrial Research were also included in the Team. The final
«onstitution of the Team was

1. Shri Ajit Singh,
Director, BPE,
Ministry of Finance,

New Delhi.

2. Er. A. P. Paracer,

Dy. Adviser (C), BPE.,
Ministry ot Finance,
New Delhi.

3. Shri A. B. Malik,
Industrial Adviser,
Ministry of Steel & Mines,
New Delhi.

4, Shri Kan D, Mariwalla,
Chief Consultant,
National Industrial Developmeat Corporaton,

New Delhi.



5. Shri B. R. Singh,
Project Officer,
Central Engineering & Design Bureau,
Hindustan Steel Lid,,
Ranchi.

6. Shri B. M. Sen,
Scientist ‘E’
Central Mechanical Engineering
Research Institute.

Durgapur.
Object of the study

1.7 No formal terms of reference were laid down for the team:
Keeping in view the broad objective of the Study Team as men-
tioned in Para 5 above, the Team decided to cover the following
specific areas :

(i) To assess the adequacy or otherwise of organisations for
product designing in the context of the requirements of
the undertakings;

(ii) to find out the extent to which these have heiped to esta-
blish indigenous capability in the field of product design-
ing;

(iii) the extent to which collaboration agreements have been

made use of in making further improvements on imported
designs and developing new ones;

(iv) to identify gaps in the ficld of product design capacity
and suggest ways to bridge them;

(v) to laydown guidelines for manning design organisations;
and

(vi) to assess the adequacy or otherwise of the policy relating:
to rescarch and design development activities and training
of design engineers,



Methodology

1.8 The Team framed a deuwiled questionnaire (Annexure I)
and. circulated it to selected wundertakings. It was decided that the
Teamn should adopt the following procedure for completng its
tasks :

{a) The members would study the replies received from the
undertakings and furnish their comments in the form of
(i) points on which further information might be called
for from the undertakings and (ii) points for informal
discussion with plant autherities while making an on-the-
spot study on the undertaking.

(b) Consolidated lists of supplementary points be circulated to
all the members.

(c) The Team should visit all the selected undertakings for
on-the-spot study and for seeking clarifications/information
on the supplementary points.

The Team visited the selected undertakings including their con-
stituent units during the period November 1970 two  September,
1971, During these visits, discussions were held with Chief Execu-
tives and scnior management and design officers of these under-
takings, These visits helped the Team to collect relevant addi-
tional information from undertakings and to clarify a number of
issues.



Chapter II

Role and Importance of Design
Organisations

2.1 A large majority of the manufacturing/industrial units of
the public sector have been established in areas in which the coun-
try has had no earlier experience. The processes and technologies
involved in the operations had, therefore, to be borrowed from
industrially advanced countries. This fact together with the initial
lack of organised expertise and skills within the country necessitated
wholesale adoption of collaborator’s designs, specifications and
operational techniques subject to certain changes made therein, with
the general agreement of the collaborators.

‘Technological gap

2.2 As things stand at present, it appears impossible to bridge
the technological gap between India and the advanced countrics in
the near future. In fact, there is a great possibiliy of this gap
widening further because of the country’s inability to invest re-
sources in research and design development on a scale comparable
with those of the advanced countries. In view of the urgent need
to increase production capability as quickly as possible, it is perhaps
difficult to divert a sizable part of the available rcsources for re-
search and development purposes. Apart from this, the Indian con.
text differs significantly from the advanced countries which have
comparatively abundant capital resources and shortage of man-
power. Their approach to evolving plant product designs and
technologies has been largely conditioned by these two factors. In
our case, while capital resources are cither absent or limited, the

7
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abundance of cheap labour may not provide the comparable driving
force to innovate with a view to reduce labour costs. Despite this
there is a peculiar challenge in a situation like ours in which scarce
capital resources have to be conserved with a view to reduce costs.
This challenge has not been fully accepted.

The designs obtained from abroad have invariably to be adapt-
ed/modified to suit the Indian operational environments., In the
initial stages of economic devclopment, buying foreign technologies/
designs could help in cutting down long lead-time and heavy de-
velopmental costs, but no country can expect to progress and build
up industries based on advanced technologies through continued
and total dependance on other people’s ideas. The need to innovate
'varies from industry to industry. It is intense in rapidly changing
fields where products become technically obsolescent within a few
years. This is so in young industries like Petro-chemicals, Electri-
cals/Electronics etc. Complete independence in the matter of
designs/technology, however, is virtually impossible to achieve. Nor
can it become even an object of pursuit. In fact, the advanced coun-
tries themselves depend quite substantially on import of technology
etc. from other advanced countries. In this connection, the following
extract from the U. K. Report of the Central Advisory Council for
Science and Technology on “Technological Innovation in Britain” is
revealing.

“In 1964, for example, we spent only some £ 50 million
royalities and licences, well below one-tenth of what we spent
on our own R & D, and less than we earned from royalties we
sold, At about this same time, France and Germany, which
have prospered greatly in recent years, each spent on foreign
royalties nearly three times as much as they earned from receipts
on their own. Japan has been particularly successful in pursuing
the same policy. Even in the USA it is common practice to buy
other people’s knowledge. For example, 15 of the 25 maior
innovations made by Du Pont, and powerful science-based orga-
nisation, came from inventions made outside the firm.”



Selective approach

2.3 Public enterprises have built up considerable capability and
skills in product design/technology over the last two decades. The
time has now been reached when we should take stock of the skills
developed with a view to plan further development based on a selec-
tive approach. It would be desirable to concentrate on development
in selected priority areas. A stage of technological take off in design
capability could be considered to have been reached once a high
level of technological capability is reached in these selected fields,
even though there may be 2 number of other areas where dependence
on foreign collaborators may remain inevitable for sometime to
come. Adequate design organisations have, therefore, to be built to
meet these requirements.

2—1 Deptt. of BPE[73



Chapter III
Objectives of Design Organisations

3.1 An essential part of the attempt to building indigenous
design capabilities is to set up design organisations with specific short
and long-term objectives and to organisc activities of the under-
takings in relation to these objectives. All the undertakings under
study have set up design organisations of various sizes. The objec-
tives etc., of these organisations are broadly as follows:—

Heavy Flectricals (India) Ltd,
3.2 Immediate Objective :

(i) To get conversant with the various designs provided by the
collaborators,

(ii) To undertake manufacture in accordance with these designs
with maximum indigenous content.

(iii) To achieve the highest possible productivity (based on such
designs) in the shortest time and,

{iv) to make these designs up-to-date in line with current
changes in technology.
33 Long Term Objective :

(i) To achieve total sclf-reliance in the designing, draftng and
manufacturing of heavy electrical equipment.

(ii) To keep in the forefront of new developments in this field.

(iii) To establish research and development activity with a view
to provide the necessary backing for new and sophisticated
products in future,

Bharat Heavy Electricals Ltd.

34 The objectives laid down for the Design Organisations in
‘the Units of Bharat Heavy Electricals Ltd, are to design, develop and
prepare manufacturing drawings for all the equipment to be manu-

10
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factured at these units kecping in view the maximum use of stan-
dardised components. The immediate objectives also include compi-
lation of commissioning and testing instructions, operation manuals,
evaluation of the performance of the equipment manufactured after
installation at site, systematic study of the performance of the equip-
ment with a view to improving the designs, to offer consultancy and
operative solutions to engincering problems arising in the course of
manufacture, installation and operation of the equipment. In this
case, as may be scen, the undertaking has gone beyond product
designing to project designing and consultancy work,

35 At the Hardwar Plant, more specific goals in  terms of
development of new series of motors from the basic documentation
received from the Soviet Union, development of flame-proof control-
gear to meet the Indian Mining Regulations, development of steam
turbines of a capacity of 200 MW and above etc. have been laid
down as the long:term objectives.

3.6 The long-term objective at the Hyderabad Plant is to develop
a series of small and medium turbo-sets to meet the requirement of
industry and pumping sets for power houses and industries based on
basic documentation obtained from the Czech collaborators.

3.7 The long-term objective land down for the design organisa-
tions of these two undcrtakings in the ficld of Heavy Electricals in
general, is to kecp abreast of modern designs developed in the allied
fields by leading international manufactur;:rs!dcsign organisations and
to cvolve more efficient designs with the ultimate aim of reducing the
cost . of equipment and improving its reliability and performance
characteristics. As conservation in the foreign exchange requirement
for such equipment was one of the long-term objectives for the setting

up of these plants, the design organisations have, by and large, con-
centrated on substitution of indigenous materials to the extent pos-

sible and have also associated with other manufacturing and research

organisations in the country in the development of indigenous sub-
stitutes e.g. special alloy steels, insulating materials etc.
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Hindustan Shipyard Ltd.

3.8 The immediate objectives set for the design organisation was
the diversification of ship building activities, which till now by and
large had been confined to building a single series of vessels and
catering to a single owner. The Shipyard, therefore, started tendering
for small and specialised craft such as ‘Twgs, Launches and small
Dredgers’ for Visakhapatnam Port. Attempts are also being made to
take up construction of fast and sophisticated carge liners, oil tan-
kers, bulk carriers and large dredgers in the range of 2000 cubic
metres — 3000 cubic metres capacity.

Heavy Engineering Corporation,

3.9 The objectives of the Design Organisation, include, among
others, the following :—

(i) Conversion of documents and drawings reccived from col-
laborators to render them suitable for production as per
plant standards. This includes checking and Indianisation
of the drawings, import substitution etc.

(ii) Alteration and improvement of designs to suit customers
specific requirements.

(iii) Modernisation of the existing designs to keep abreasts of
the latest technological development.

(iv) To conduct rescarch activity required for further develop-
ment of the existing products,

310 HM.B.P. Design Unit: This unit has the more specific
goals of developing design capability for manufacture of Heavy
Equipment required in construction of Steel Plant and other basic
industries like, oil, Mining etc. and over a period to make it self-
reliant in these fields.

3.11 HM.T.P. Design Unit: This Unit has undertaken the

development of new type of totally indigenous tools' which are not
yet manufactured in the country.
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3.12 Project and Development Division: Like BHEL, this
undertaking also has a specific objective, beyond product designing,
to undertake project design work connected with crushing, grinding
sintering and pelletising plants and also Continuous Castings installa-
tions to be taken up on turn-key basis.

It has been specifically stated by M.D. HE.C. (Shri S. L.
WVadera) the objective of HEC for the next 3 to 5 years shall be the
buildup of production to attain DPR rates of output and as such
the work in all its units would have to be devoted single-mindedly
to this end bearing in mind the fact that the long-term objectives are
not harmed. The management of the design office would, therefore,
reflect this philosophy 7.e. accent on the short-term with a watching
brief on the long-term. A design organisation can contribute both
to its short-term and longterm objects by concentrating on the fol-
lowing aspects of improvement and value engineering:—

(a) reduction in the varieties of materials used;

(b) reduction in the variety of fittings and hardware such as
nuts, bolts, keys etc;

(¢) reduction in the variety of systems, controls and instrumen-
tation, e.g. hydraulic systems, electric controls, lubrication
systems etc.

{d) devlopment of quality standards and establishing manufac-
turing deviations permissible including examination of the
manufacturing technique to increase processes reliability;

{e) minor improvements in existing designs to improve mar-
ketability and reduce costs, and possibly improve assessabi-
lity of components for maintenance;

(f) absorption of foreign know-how as well as productionising

of design developed in indigenous institutes such as
CMERI etc.;

(g) participation in erection and commissiening of the equip-
ment;

(h) lisison with customers regarding performance of the equip-
ment and difficalties which are faced by them in operation,
performance and maintenance of the equipment;



14

(i) participating in project formulaton 2nd discussions leading
up to a sale;

(i) heading project teams for manufacturing and development
of new items which may be of critical importance to the
Corporation’s image and good will; and

(k) participating in seminars, discussions and even leading
them.

Hindustan Machine Tools
3.13 The objectives of the Design Organisation of HMT are:—

(a) To attain selfsufficiency in the development of machine
tools in the country within a reasonable period;

(b) To be independent, to a great extent, from foreign design
and consultancy services;

(c) To project the technical image of the otganisation in the
fields of their activity in local and foreign markets;

(d) To make the products competitive -in the international mar-
ket, in order to obtain a fair share of the market;

(¢) To produce machines which can give quality performance
at competitive rates.

Mining and Allied Machinery Cozpn.

3.14 Primary objective: To achieve sclf-sufficiency and com-
plete independence from toreign collaboration in respect of design
documentations for the items projected to be manufactured at the
Plant.

3.15 Ultimate Objective : To cater to the preparation ot design
documentations with a view to undertake the manufacture of mining
and allied machines required in India and abroad and to completely
eliminate the import of foreign design documentations and know-
how. '



15
Summary of objectives

3.16 The above narration reveals that broadly the foliowing are
the short long-term objectives of Design Organisations in  these-
undertakingy:—

(i) Short Term Objectives :
(1) To get familiar imported designs and know-how.

(2) To develop capability to carry out medifications to foreign:
designs with a view to utilise indigenous materials.

(3) To achieve standardisation of components,

(4) To achieve maximum productivity of products based on-
these desigus.

(5) To keep the designs acquired from abroad, up to date.
(6) To draw up commissioning and testing instructions,

(7) To evaluate the performance of equipment manufactured
in order to improving the designs, solving engineering pro-
blems etc.

(8) To solve technical problems of diversification of production:
connected with projects.

(ii) Long Term Objectives :
(1) To be independent from foreign design and consultancy

services.

2) To keep abreast of developments made leading manufac-
P p g
turers and evolve more efficient designs, reduce cost, im-
prove reliability and performance.

(3} To build sound research and development activity to pro-
vide backing for introduction of new and sophisticated pro-
ducts.

(4) To project the technical image of the organisation.
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Conclusions & Recommendations

3.17 One of the common features of these objectives 1s that these
are not, by and large, time-bound. In some cases, where the peried
is mentioned, the undertakings do not appear to have attached the

requisite importance to it in the pursuit of these objectives. As a
result, the gap between present capabilities and the desired goals re-

mains still large. These objectives also do not provide any quantified
yardsticks with reference to which their performance in terms of
achieving design development targets can' be measured. In the absence
of this specific framework of reference, there is also no concrete plan
of action formulated to achieve the specified goals.

Future production pattemn

3.18 We would, therefore, recommend that each enterprise
should draw up concrete, quantified and time-bound objectives in
terms of its projected production and a detailed pattern schedule of
programme directed to mect those objectives. The programme should
also provide a system for its periodic evaluation in terms of its ob-
jectives,



Chapter IV
Structure of Design Organisations

4.1 The undertakings selected for study are functioning in those
areas where developing of indigenous skills for design was recog-
nised even in the initial stages. These undertakings have now more
or less well-established designs organisations/cells. The organisational
set-up, strength of staff and expenditure on their salaries, estimated
increase in staff and expenditure thereof are given in Annexure I

4.2 The criteria adopted by the undertakings for fixing the staff
strength of design organisations were generally based on the recom.
mendations of the collaborators as modified by the plant authorities
to suit conditions obtaining in the country. Some of these are detail-
ea below.

(a) Type and quantity of products/equipments,
(b) Frequency of repetitive orders,

(c) Experience of the foreign collaborator in his own country,
modified to suit Indian conditions.

(d) Requirements of development work.

4.3 The Bharat Heavy Electricals Ltd.,, have stated that it is not
possible to fix any norm for the staff strength because of the com-
plex nature of the work involving electrical, thermal, ventilation and
mechanical calculations, The strength required is assesscd on the
general advice given by the collaborators/specialists and the plant’s
own experience and estimates of design house/design months requir-
ed for completing any new designs.

44 For the Equipment Design Division of HMBP the basic
norm of one working designer and draughtsman per year for 65
tonnes of equipment has been adopted. This is based on the Soviet
norm of 80 tonnes per year which is scaled down to allow for lack

17
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of experience of Indian designer and also the production profile of
HEC. The manpower requirements of the Project Design Division
are completely based on the Soviet recommendations.

4.5 Based on their own experience, HMT have fixed a minimum
of 12 persons for the design and maintenance of a particular pro-
duct. ‘These 12 persons are distributed in two groups; one deals
with maintenance of machine tools and the other with advanced
design aiming at the devlopment of a new product. The former
group handles designs required for jobs such as alteration service
for manufacture, customer engineering service and minor improve-
ments to improve the marketability of machines. The staff strength
of this group depends upon the complexity of the job. The second

group projects the development programme into the future for a pe-
riod of 3 to 5 years.

4.6 In the MAMC, the staff strength of the design cell is deter-

mined on the basis of the anticipated work load for the next 3 to 4
years,

Organisational structure

4.7 The lack of clarity about the criteria for fixing staff strength

of Design Organisations is again due to lack of specify in the ob-
jectives of these organisations. The organisation pattern of Design

Organisations in these enterprises does not follow any set pattern.

4.8 In the Heavy Electricals, the structure of the design organisa-
tion is built around products and not around functions like engineer-
ing and sales, Each production section e.g., stcam turbine, switchgear
and control-gear, water turbine, generators and large electrical
machines, traction motors and transformers, is headed by a Divisional
Chief Engineer who is responsible for all the design and develop-
ment activities relating to his product and reports to the Divisional
Manager. In turn, a group of two or three divisional managers re-
port to the head of the department, who has overall responsibility
for the work of the product sections under his charge.

49 The three units of the Bharat Heavy Electricals Lid., at
Hyderabad, Hardwar and Tiruchi have their own design organisations.
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The Chief Engineer of the: plants at Hyderabad and Hardwar, who is
the head of the Design Organisation, reports to the General Manager.
The Chief Design Enginecr, who heads the design organisation at
the Tiruchi plant, reports to the Senior Dy. General Manager.

4.10 At the Hindustan Shipyard, the Chief Manager Project
Desings reports directly to the Director of Ship-Construction.

4.11 The head of the design department of the HMBP reports
to the Chief Engineer (Technical) and that of the HMTP to the
General Manager.

4.12 The function of the Chief of Design Organisation in some
plants has become increasingly more administrative and managerial.
In order to allow him to continue to contribute his best to a field
which he has specialised in, it is necessary that he should be divested
of the day to day administration and managerial work. The Chief
Designer and designers down the line should be completely free of
all non-design accountability. Both working conditions and organisa-
tional procedures should be such as to allow them time to think, to
observe production and allicd operations, to discuss with experts in
the various levels of other functions (IE, OR, Production, materials
management, accounting etc.) in their own plant and outside,
Simultaneously there is a case for inducting specialists in these func.
tions in the Design Teams as regular members.

Staff strength

4,13 The Team found that there was considerable gap between
the sanctioned strength and the actuals in position in the middie and
lower categories. While no reasons have been given for this gap, it
is obvious that the personnel with the requisite educational qualif-
cations and experience required by the undertakings in these categorics
are not easily available. The position in Hindustan Shipyard is parti-
cularly acute. During 196970 as against sanctioned strength of 17
design engineers, the actual strength was only 5. Similarly HMT and
HEC could obtain only 50% of their sanctioned complement of design
staff. The two Heavy Elccmca] Plants have been meore fortunate in
having been able to recruit the required personncl.
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4.14 Information regarding budgeted and actual expenditure on
the design organisations has been received only from the two Heavy
Electricals units. It is seen that the budgeted amount has been actual-
ly spent by them. The total provision made by HEIL and two units
of BHEL on R&D during years 196667 to 1968-69 was Rs. 374.16
lakhs against which the acual expenditure was Rs. 374,99 lakhs.

Functional dishiibution of design staff

4.15 The bulk of the staff of the design organisations is mainly
engaged in product design. An important point to be borne in mind
is that the role of design cells of large public sector undertakings
should be limited to improving and evolving product designs only
so that cost of production could be brought down and the pro-
ducts improved to keep pace with technological progress and im-
provement. The scope of work relating to plant engineering/design
is best allotted to separate public sector consultancy agencies. A li-
mited portion of power station and industrial projects engineering
work in the case of heavy electricals plants has, however, to be
undertaken necessarily by the equipment manufacturers themselves.

In the Heavy Electricals (India) the number of persons carrying
out estimates and process development was under 5 per cent, while
about 4 per cent was ‘engaged in the design of tools and other
means of production. The rest of the staff was engaged in the
development of specific items of plant to meet limited needs of im-
proved processes. Designing of plant and equipment of a capital
nature is not undertaken by this undertaking. Practically, the same
situation obtains in the High Pressure Boiler Plant of BHEL, Tiru-
chi. These details have not been furnished in respect of the Heavy
Power Equipment Plant, Hyderabad and the Heavy Electrical Equip-
ment Plant, Hardwar. In the Hindustan Shipyard, the project
design office deals exclusively with the basic design of ships. While
dealing with the basic design this office also deals with project evalua-
tion. research activities in liaison with research laboratories and edu-
cational institutes and cost evaluation for the submission of tender
for a ship. In the Heavy Engineering Corporation while 392
persons were engaged in the product design department, only 42
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persons were employed in the Jigs, Fixtures and Tools Designs
Section of the Heavy Machine Tools Plant and the HM.B.P. In
the case of H.M.T., organisation of the Design for plant, tools and
other means of production, design of methods and process and esti-
mates are in the process of being established. Out of a total of
321 persons employed in the Design Development Department of
HMT, 163 were engaged in product design, 134 in the designs of
special purpose machines and the rest in areas connected with

standards, technical information etc. The Mining and Allied Ma-
chinery Corporation has not furnished this information.

Design function : Functional or product based.

4.17 The appropriate form of design organisation sct-up and
whether it should be functionally based or built productwise, would
vary from undertaking to undertaking. In an organisation like the
HEIL, producing a large variety of electrical equipment, the design
organisation is organised product-wise. This facilitates manufactur-
ing engineering coordination. The older organisation wherein the
design function was vertically integrated could not meet the needs
of the manufacturing operations covering a wide field. Under the
restructured productwise organisation, the triple function of design,
manufacture and sales have been concentrated under the control of
a Divisional Manager for each product group. This has helped
to improve coordination and responsive activity among the execu-
tives. ‘This system of design organisation is particularly well
suited to a multi-product environment. In the HMT also, where 2
large number of different types of machine tools are manufactured,
design effort for each product is concentrated in a group responsi-
ble for design and engincering assistance. ‘This type of structure
may not be suitable for enterprises like the Hindustan Shipyard
where the functional system of organisation would be more suited.

4,18 Whether a centralised design organisation working on 2
functional basis would suit the requirements of a particular under-
taking or a decentralised design function distributed product-wise
would be more appropriate would have to be decided by the under-
takings themselves taking into account their individual require-
ments, the stage of their development and the experience of organisa-



22

tions referred to above. In a multi-unit organisation, with each
unit specialising in a particular area of production, the design and
development effort would have to be decentralised. In the areas
of “advance design” and where specialised skills are scarce, the
advantage would lie in building up centralised design development
facilities.

Advance design

4.19 While the building up of self-reliance in design capability
at the earliest remains the long term objective of these undertakings,
the present disposition of design staff is biased towards adaptation
of product-designs and design of tools and other means of produc-
ton. In order to achieve the long term objective, there is need to
reorient the staffing pattern towards applied industrial research. The
setting up of a separate Advanced Design Unit as part of the Design
Organisation as in the case of HMT (Annexure III) would go a
long way in evolving designs which keep abreast of latest develop-
ments.



Chapter V
Design Development—Capabilities

5.1 The capabilities built by the enterprises in the field of design
organisations generally fall into three distinct categories viz :

(a) Absorption of imported design know-how;

(b) Improvements effected on the imported designs resulting
in cost reduction/import substitution; and

(¢) Development of new designs,

Absorption of imported design know-how

5.2 In the HEIL, products like switchgear, control gear, trans-
former and capacitor are, by and large, designed by their own en-
gineers, the dependence on consultants being negligible.  The com-
pany have obtained from their collaborators only basic design-data
which are made use of for the preparation of individual designs
to meet the requircments of specific custom-built equipment. Some
of the salient achivements of the design organisation in these areas
are given in Annexure IV.

5.3 For standard products like boilers in the range of 60-120
MW and turbo-sets of 60-100-110 MW ranges, the BHEL have fully
assimilated the basic design documentation and dependence on
foreign consultants in these cases is almost absent. The details of
the designs/equipment development of the units of BHEL, on the
basis of documentation/data obtained from their collaborators are
given in Annexure IV.

5.4 The Hindustan Shipyard Ltd., arc entirely dependent on
foreign know-how for ‘Basic Design’ of highly sophisticated semi-
container cargo vessels, modern dredgers of large. capacity and design
of Bulbous/Ram type bows for highspeed vessels. Some of the

projects undertaken by the undertaking are given in  Annexure
Iv,

23
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55 HEC are also now able to design several equipments re-
quired for coke ovens, press forges, sintering and pelletising plants,
continuous casting-machines, drilling rigs, production gears, crush-
ing and grinding equipments. Designing of constituent and ancil-
lary equipment for rolling mills has also been successfully under.
taken. Details of design work done by the HEC are given in An.
nexure IV.

5.6 Absorption of imporved design/technological know-how in
the case of Hindustan Machine Tools Ltd. is meore or less complete.
This has been possible because once a particular machine is manu-
factured in collaboration with a foreign firm, subsequent develop-
ments are pursucd independently.

57 Mining and Allied Machinery Corporation are now in a
position to design independently all types of equipment for which
reference  designs were obtained by them earlier from the collabs
rators,

Improvements on imported designs,

5.8 Design organisations, while translating the imported know-
how to the manufacturing process, have also to make adaptations/
modifications etc. These become necessary for various reasons. The
designs obtained from collaborators are generally based on foreiga
specifications for raw materials and components. Modifications be-
come necessary when these raw materials are not available indige-
nously and imports are not practicable, The activities of the Design
Organisations are also directed towards bringing about cost- -
reduction by carrying out modifications/improvements to the origi-
nal designs, The information received from the undertakings reveals
that the Design Organisations have been instrumental in effecting
sizeable savings in foreign exchange through import substitution.

Cost Reduction

59 Heavy Electricals (India) Ltd. have stated that the com-
pany’s preducts are Dot repetitive in nature and as cost reduction
is a team effort between different wings of the organisation, it
is difficult to identify the contribution of the design organisation in
this regard.
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5.10 The Design Department of BHEL participates actively in
evolving standards and norms contributing to reduction in the va-
riety of components and has brought out items such as fasteners,
gaskcts,_ pagking materials etc. The evaluation of the exact reduc-
tion“$a cost achieved by these measures is stated to be not possible.
In one case, where they were able to replace Admiralty brass
tubes specified in the ofiginal designs reccived from Czechoslavakia
with arsenical bgass tubes, substantial saving in the cost of oil cooler
tubes occurred. #They have also stated as their products are custom-
built to unique specifications, the design effort has a very large role
in improving the profitabality of the company.

5.11 For the 110 MV sets manufactured by BHEL, the mate-
rial suggested for blades was ‘drawn profiles’. Since there was no
facility available in India for extruding these profiles, they were
substituted, after a series of studies, with rectangular bar stocks and
mill profiles to the exact shapes. Even though the machining cost in-
volved in this process is slightly more, they have been able to re-
place the Muntz metal tube plates with mild steel plates, effect-
ing considerable economy, as the former had to be imported.

5.12 Similarly, as against the use of 90:10 Cupronickel tubes.
envisaged in the original design for condenser tubes, aluminium.
brass tubes, which are cheaper, have been successfully adopted by
BHEL.

5.13 The Hindustan Shipyard Ltd. have stated that by ra-
tionalisation and standardisation of several items used in the construc-
tion of ships, there has been some decrease in the cost of raw
material. No estimate of cost reduction has been tade by them.

5.14 In Heavy Engineering Corporation, no study regarding the-
contribution of the Design Organisation towards cost reduction
seems to have been made. However, attempts are being made by
the Design Department to bring down the cost of production by
relaxing unnecessarily fine tolerances and surface finishes of the
imported designs and rationalising the raw materials, bought-cut
items and other manufacturing components,

3—1Deptt of BPE/73
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5.15 In Hindustan Machine Tools, reduction in the cost of
wmanufacture is sought to be effected through suggestions schemes
snd a pumber of other methods. Apart from this, the Production
Technology Cell works in close liaison with the Advanced Design
Centre to arrive at economic design. They have also stated that
the direct contribution of the Design Organisation to cost reduction
cannot be assessed.

5.16 In MAMC, the Design Department carries out necessary
‘modifications of imported designs to incorporate indigenous items
and material. The Technology Department, as a co-ordinator bet-
ween Design and Production Departments, suggests modification to
suit available manufacturing facilities with a view to reducing ma-
nufacturing costs wherever possible. However, no study to quantify

these has been made by them in this regard.

5.17 Design efforts have an important bearing on the profitabi-
lity of an organisation, We would, therefore, recommend that
specific studies with a view to assess the cost-benefit relationship
in these design efforts should be carried out by the undertakings
as a regular part of their Management Control System.

Material substitution
5.18 Heavy Electricals (I) Ltd. are using resin-glass tapes in
the design of transformer cores.

5.19 Bharat Heavy Electricals Ltd. The Engineering Depart-
ment, have been actively considering the substitution of different
materials used in the manufacture of power plant equipment such
as, turbines and their auxiliaries. This has been done to such an
-extent that only creep resisting steels, steels for which hot-yield
valves are not available and such of the nonferrous compositions
‘which are not indigenously manufactured, are now being imported.

520 In the Design documentation for turbo-alternators receiv-
ed from Czechoslavakia, all the materials used were as per Czech
‘specifications. Detailed studies were undertaken to find out equivalent
materials, applicable to Indian conditions. In respect of turbo-
alternators, exciters and their auxiliaries, suitable equivalents between
‘the CSM materials and IS Specifications were first established. Also,
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alloy steels available in the country were made use of to the ex-
tent possible. As a result of these efforts, they have been able to
establish economic substitutes for a number of originally specified
Czech materials. By making the designs more broad-based, it has
‘been possible to obtain alloy steels from cheap sources rather than
procuring these from Czechoslavakia at a higher price. Similarly,
in regard to Electric Sheet Steel, it has been possible to establish
indigenous sources, These changes in the quality of materials also
meant a change in basic design concepts of certain parts of turbo-
alternator/exciters etc. design changes had to be effected and detail-
ed manufacturing drawings prepared.

Import Sobstitution

521 Heavy Electricals (I) Ltd.: The design engineer ensures
that indigenous material is incorporated in the designs to the maxi-
mum extent possible. He is assisted in this task by the Materials
and Standards Section. The savings effected is estimated to be about
Rs. 760 laks dll July, 1968.

5.22 Bharat Heavy Electricals Ltd.: One of the major activi-
des of the design organisation is the adoption of indigenously avail-
able raw-materials, semi-finished items and components. The
Tiruchi Boiler Plant has achieved an indigenous content of 60-65
per cent of the total value of the products. Import is mainly
restricted to raw-materials, such as, boiler quality plates, seamless
steel-tubes, specialised valves fittings etc, ‘The total foreign exchange
saved by this unit so far, on this account, amounts to Rs. 3,18
crores. The import substitution at the other two plants has been
lower owing to the non-availability of special alloy steel forgings
and castings. Substitution has becen achicved mainly in respect of
rolled-steel products, brass tubes, certain insulating materials, smal-
ler range of ferrous and non-ferrous castings, alloy steel forgings and
certain finished bought out items. No estimate of the value of import
substitution has been worked out in these plants. The undertak-
ing have pointed out that the contribution towards substitution
comes from the collective efforts of many departments and it is not,
therefore, possible to single out and quantify the contribution made
by the design department,



28

5.23 Hindustan Shipyard Ltd.: The value of import substitution
effccted by the design organisation during the three years ended
196970 was estimated at Rs. 53.97 lakhs.

5.24 Heavy Engineering Corporation: Very litde import subs-
titution seems to have been achieved at the HEC as hitherto they
have been relying on imported CKD packs for asserbling major
machines.

5.23 Hindustan Machine Tools: In the initial stages, the im-
port content varied from 609 to 80% and this has now been
brought down to 8%. The undertaking have stated that it is difh-
cult to further reduce the import content, as specialised equipment
like quality bearings, high quality steel, quality hydraulic equip-
ment which are not at all manufactured indigenously, have neces-
sarily to be imported.

5.26 Mining & Allied Machinery Corporation : The value of im-
port substitution resulting from the activities of the Design Orga-
nisation of MAMC during the three years ended 1968-69 is estimat-
ed by them at Rs. 199.20 lakhs.

Incorporation of New Features into Existing Desigus.

5.27 Heavy Electricals (India) Limited.: The HEIL are now
using thyristors in industrial drive designs which dispenses with
motor-generator sets. Crimped terminals and aluminium bus-bars
are now in use for heavy currents. In the design of hydro-gene-
rators, use of spring mattress type of thrust bearings, hydro-static
lubrication of thrust bearings, adoption of umbrella or semi-umbrella
types of bearing arrangements, plug-intype of oil coolers, conti-
nuously fast acting type of static Automatic Voltage regulators and
adoption of negative excitation in the main generator field are some
of the new features adopted.

5.28 Bharat Heavy Electricals Ltd.: The Heavy Pressure Boiler

Plant have made the following adaptations with suitable improve-
ments on original documents received from Czechoslavakia.

(i) Pulverised fueled fired boiler rated at 380 t/hr. for Bha-
tinda Thermal Power Station of Punjab State Electricity
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Board. The boiler is to match the steam parametres of 110
MW turbo-alternator being supplied by BHEL, Hyderabad.
The improvements incorporated are additional cooling tubes
to protect the reheater as also the removal of one stage of
injection control to get finer performance.

(ii) Natural gas fired boiler rated at 150 t/hr. for Assam State
Electricity Board : The boiler is to match the steam para-
metres of 30 MW turbo-alternator being supplied by HE (I)
Ltd., Bhopal. The adaptation here is by way of incorpora-
tion of skin easing which considerably reduces the weight
of the boiler besides improving its performance.

529 In the case of the Heavy Electrical Equipment Plant
Hardwar, new designs were developed on the basis of the refer-
ence documentation received from Russia in the following cases :—

(i) Design of the first 30 MW Hydro sct for Giribata Project
in Himachal Pradesh comprising hydro-turbine, hydro-
generator and associated control gear has successfully been
completed and manufacture is now in hand on the shop
floor.

(i1) Design of 16 MW hydro set for Bhatgar Project has also
been completed and the manufacture of the same would
be taken up on shop floor shortly.

(iii) Design of 630 MW Asynchronous machine has been evolv-
ed and the machine has been manufactured successfully.
Final tests are now in progress.

5.30 Hindustan Machine Tools: The Design and Development
Department of the undertaking has successtully designed and deve-
loped the following products :—

(1) Tool Grinding and Lapping Machine—GT,
(2) Cylindrical & Universal Grinding Machine—HMT-G9.
(3) Centre Lathe—HMT L 45,

(4) Fine Boring Machine with Hydrostatic Boring Heads—
HMT FB,

(5) Electrically Centralised Milling Machine—HMT E2.
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(6) Heavy Duty Redial Drilling Machine with Hydraulic Pre-
Selection—HMT R-78,

(7) Ram Type Milling Machine—MITR,

(8) Centre Lathe (Low priced)—LT20,

(9) Progmato Electrical Programming Unit,

(10) Autosizing Equipment for dimensional control on Grinding
Machines,

(11) Gear Tooth Rounding Machine,

(12) Multi-Spindle Drilling Machine,

(13) Automatic Chucking Machine—Minichucker.

Material and Component Standardisation

531 Heavy Electricals (India) Ltd. have a very extensive set-
up for material and component standardisation which is reported to
have done good work right from the inception of their factory.
Standards are available for almost all the materials used by them.
As regards components, both divisional and company standardisa-
tion have been introduced whereby the designer attempts to make
use of components alrcady standardised on a company basis failing
which he tries to choose a component out of one of the divisional
standards. Only when it is not possible to make use of this, they
go for new designs.

New designs

5.32 Heavy Electricals (I) Ltd.: Some instances of plants and
equipment designed indigenously by HEIL for improving the
manufacturing processes are given below !

(1) Hydraulic hot and cold armature coils press for traction
motor,

(2) Paper tensioning device for transformers winding mackine.

(3) Modification to turbo-bar impregnating vessel.

(4) Conversion of capacitor winding machine from single opera-
tion to double operation.

(5) Large handling lathe for traction generator work.
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(6) ‘Hand pulling machine for stator and armature coils.

(7) Edge-winding machine for resistor elements. The designe
manufacture of the above equipment have been done in-
dependently without any collaboration.

5.33 Bharat Heavy Electricals Ltd.: In the HPBP, original de-
signs are made for multi fuel-fired boiler capable of burning pul-
verised fuel, oil, natural gas and rated at 395 t/hr. to match the
perforthance parameters of 120 MW turbo-alternators.

34 Development works have also been undertaken and those
completed/in progress are listed below :—

(1) Design of fabricated drum will ,ends—an import substitu-
tion which has resulted in a great saving in foreign ex-
change.

(2) Raw coal chain feeder size R 400.

(3) Screw conveyer for pulverised coal size 320 mm x 9600 mm.

(4) Needle type raw coal bunker closure of various sizes.

(5) Hand-operated plate type raw coal bunker closure.

(6) 2 sizes of hand-operated shut off damper in the puversised:
coal—primary air line,

(7) Screw operated shut off damper in the hot air line.

(8) Forced draft fan, type radial, dia 1400 mm.

(9) Induced draft fan, type axial, dia 1400 mm.

(10) Induced draft fan, type axial, dia 1120 mm.

(11) Induced draft fan, type axial, dia 2500 mm. (Biggest size
designed and developed).

(12) Primary Air fan DL 2 1600 mm.

(13) Forced draft fan DLN/2 1000 mm.

(14) Special fan for Fertilizer Corpn, Sindri DLN/2000.
(15) Forced draft fan type DLN 2000 mm,

(16) Forced draft fan type DLN 1000 mm.

(17) Various sizes of de-acrators and feed water tanks.
(18) Soot Blowers,
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{19) Power coupling for various applications.

(20) Chain feeder variator drive for various applications,
(21) Rectangular non-return type closure for raw coal piping.
(22) Disc feeder for raw coal.

{(23) Floating seal for pulverised fuel rotary valves.

(24) Anti-vibration mount for fans.

(25) Switchgear for mining industry for use with medium vol-
tage motors.

535 Apart from this, the plant has prepared original designs
for 87 types of valves including the 600 mm. stop valve weighing
about one ‘ton, 407 castings drawings, 30 forging drawings for valve
.components,

5.36 The switchgear was completely developed by BHEL. Hard-
war and no assistance was obtained from the USSR as the system
used in the USSR mines is different. The development work cov-
ered the entire designing work with indigenously available compo-
nents. The units also developed cover requirements that are nor-
mally necessary for Mining Industry for this particular type of
starting gear.

5.37 The turboset supplied to Delhi ‘C’ Thermal Power Sta-
tion needed certain special requirements in regard to the condensate
design. The condensate had to be completely redesigned making ma-
jor modifications in respect of the cooling area as well as strucru-
ral design. Designs were developed for two cooling water heat
exchangers for bearings in the equipment to be supplied for the
Tuankur Jaafar Power Station, Malaysia, by the Tiruchi Plant.
Designs were also developed for condensers, heaters, etc. for smaller
turbo-sets required for projects such as, Ballarpur, Haldia etc;
heaters for Bhilai Steel Plant and coolers, LP heaters, condensers
cjectors etc, for 20 MW set against an export enquiry reccived from
M/s Kuljian Corporation. In the Pumps Design Department, com-
pletely new design for circulating water pump for 110 MW sets was
<developed. The BHEL are receiving enquiries from time to time
for various industrial turbines such as condensing turbines with
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regulated extraction, back-pressure turbines with regulated extrac-
tion, condensing turbines without regulated extraction etc. Since,
some experience has been gained in the methods of calculation in
the design of condensing turbines and back pressure turbines, with-
out regulated extraction, of comparatively smaller sizes upto 25mw.,
they are drawing up the specifications of these turbo-sets themselves.
These specifications call for guarantees as regards specific heat con-
sumption for which it is necessary to work out complete calcula-
tions in detail. They have undertaken such work for a few sets
as an exercise wherein it has been possible to work out detailed
blading plans, flow passage blade heights, casing design etc. In so
far as auxiliaries required for industrial turbines are concerned, they
have been developing these designs also independently.

5.38 Heavy Engineering Corporation : No technological innova-
tion in the field of design development is reported to have been
«carried out. It is stated by them that in view of the accent placed
by the undertaking on the short term objective, it is quite possible
that the design incorporated in a particular equipment would be
<considerably out of date by the time mature designs are developed
unless access is available to foreign or indigenous agencies which
<an help with the latest developments. It would be possible to break
loose from the apron strings of the collaborators only when the
second generation cycle starts.

539 Mining and Allied Machinery Corporation: The design
-organisation of MAMC has been able to design independently the
following machines and equipment during the last three years. It
is note-worthy that in a number of cases, though the tracings and
drawing were purchased from outside, modifications were carried out
by the Design Department independently to suit Indian conditions :

(i) Salt Seraper . . . . . .
{ii) Diesel Locomgtive
(iii} Belt feeder .
(iv) Cable Standing Machmc
(v) 20-HP Agricultural Tractor .
(vi) Gear Boxes—upto 220 KW .
(vii) Blade feeder .
(viii) Apron feeder .
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(ix) Spreader . . . . . .
(x) Plate conveyor . . . . . .
(xi) Sampling plant . . . . .
(xii) Wagon Marshalling Equlpment .
(xiii} Wagon Charging Equipment . .

(xiv} Min¢ Fan* ., . . . . .
(xv) Underground and surface haulagc*

(xvi) Pontoon mounted sand pumps . . .
(xvii) Scraper Haulages both for sand and coal* .
(xviii) Conveyor system both surface and underground*

(xix) Surface and underground water pumps of various
capacities.*®

540 Details of design work carried out by this undertaking dur~
ing the last 4/5 years are given in Annecxure IV.

541 From the above, the conclusion emerges that, in the earlier
stages, because of the emphasis on production te meet current de-
mands, the undertakings have paid comparatively less attention to
apphed Rescarch & Development in the field of design development..
In fact, in certain enterprises, the design organisations existed only
in a rudimentary form. Where the Organisation was developed,
their skills were directed to modifying the designs, specifications.
and drawings obtained from the collaborators into schedules which
could be used by the Production Department. The Design Organi-
sations wcre also engaged in solving technological problems arising:
during the course of production. Such problems related, in general,
to minor modifications, evolving substitute materials and adaptations
to suit Indian conditions. The Design Organisations, where they
exist, have been useful in absorption and assimilation of borrowed
designs of products/equipment. While this surely is a gain and is
necessary to build up a base for strong design development activity
in the country, it does not help in bridging the technological gap-
between us and the advanced countries. The technological advances
made in some of these countries can be traced to the high pitch
of development activity, a large content of which is directed towards
programmes oriented to provide answers to problems of the future,
evolving entircly new products and equipment etc. In contrast, our

*Refecrencet dawing were available only inthese cases. The otheritems:
have been devioped without any reference drawing
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development activity is of the ‘absorptive’ and not of ‘innovative”
type. It is to the fostering of the latter type that our skills should
be directed. To reach such a stage, design organisations should
lay greater emphasis on keeping their horizons and visions broader
and avoid fixation of their vision only on segments of immediate
interest. It would be appropriate to mention here that in a country
where resources are severely limited, their allocations for design
development activity has to be flexible and directed to meet priority
requirements.

542 It was felt that as a number of products are custom-built
to unique specifications the design effort has a very large part to
play in improving the profitability of the company. We would re-
commend that this should be brought home to the undertakings in
sufficient force.

5.43 It is necessary that the production of specialised equipments
like quality bearings, high quality steel and quality hydraulic
equipment should be undertaken indigenously after working out
their economics and their impact on the promotion of indigenous
technological advancement.

Project designing,
5.44 Apart from the design of equipment for customers’ projects,
HEIL undertake project planning work for all expansion schemes

inside the factory. Details of such work completed during the last
five years are given in Annexure V.

5.45 Mining & Allied Machinery Corporation have designed the
ore and coal handling plant for Haldia Dock Project. They have
prepared a preliminary project report for the Tuticorin Harbour
Project. They are also engaged in the preparation of drawings for
expansion of Paradecp Port and fertilizer unloader for the Kandla
Port. Desiging fabrication and erection of the structurals required at
Haldia have also been taken up. They are also supplying bulk
handling equipment for Marmugao, Madras and Paradeep ports and
are negotiating with the Coal Board for the design, manufacture and
installation of hydraulic transportation of sand through pipes.
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546 In the Heavy Engineering Corporation, project design work
and allied construction and installation jobs are undertaken by a
separate division called the Project and Development Division. This
Division has undertaken on a turn-key basis the following jobs :

(1) Horton sphere.
(2) Pig casting machine at Durgapur,
(3) Revamping of 28” bar mill at Ichapur.

They have also prepared technological schemes and submitted quota-
tions for Re-rolling Mill, Grinding and Crushing Plants and conti-
nuous casting plants. The <etting up of the Design Organisation
in the Heavy Machine Building Plant has helped in developing

design capability in arcas where design and manufacturing facilities
were not available in the country.

5.47 Heavy Electricals (India} Limited claim that the activities
of their Design Organisation have helped them to diversify into
allied lines of production, such as power rectifiers, contractors, etc.
They have also been able to undertake some repair jobs on gene-
rators supplied by foreign firms which otherwise would have had
to be shipped abroad for repairs. Example of repair work done on
generators supplied by foreign firms are: —

(1) Machining of 2 Nos. L.P. Rotors.

(2) Change of coil binding ring on Turbogenerator Rotor.
(3) Repair of end bell on 30 MW. TG rotor of AEG make.
(4) Repair of 624 MW, TG Rotor.

(5) Repair of 15 MW Rotor.

(6) Balancing of 33 MW TG Rotor.

(7) Repair of Turbine Rotor Unit 1.

(8) Repair of Turbine Rotor Unit No. 2.
(9) Repair of Generator Rotor Unit 2.
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(10) Repair of 100 MW stator coils.

(11) Re-insulation of stator bars of 35 MW hydro-generator
(276-stator bars).

548 An important point to be borne in mind is that the role
of design cells of large public sector undertakings, should be limited
to improving and evolving product designs only so that cost of
production could be brought down and the products improved to
keep pace with technological progress and improvement. The scope
of work relating to plant engineering/design is best allotted to se-
parate public sector consultancy agencies. A limited portion of
power station and industrial projects engincering work in the case
of heavy clectricals has, however, to be undertaken necessarily by
the equipment manufacturers themselves.

Performance standards

549 In most of the undertakings studied, design organisations
have been functioning, by and large, on the basis of the available
job lead. The practice is to lay down the programme after taking
ioto consideration the particular type of equipment and the delivery
schedules. The undertakings have reported that generally the design
organisations have been able to fulfil the stipulated targets which
are based on various norms. The Heavy Electricals India Lid. fix
the targets for the issue of engineering and manufacturing informa-
tion by the design engineers on the basis of their planned output
for different types of equipment. The Bharat Heavy Electricals lay
down production targets for the factory as a whole. In the case
of Hindustan Shipyard, though it has not been possible to lay down
any performance targets owing to the Project Design Office be-
ing in its early stages of formation, several new designs were taken
on hand during the last three years and tenders submitted success-
fully. ‘The Heavy Engineering Corporation have set a norm in
regard to standard sheets per head of technical personnel per
month. Performance targets are normally laid down in Hindustan
Machine Tools for the development programme of a particular
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schedule. The MAMC lay down annual programme for their de-
sign organisation wherein schedule periods are specified for each
item. These targets were generally reported to be achicved,

550 From the foregoing, it is obvious that no specific perfor-
mance standards in terms of design output are laid down by the
enterpriscs, What is being done is only to indicate a ‘standard’ for
-output of making copies of drawings received from the collaborators
but not in terms of any original design work. It was also felt that
in the absence of these specific goals, the recruitment of design
engineers also is not related to specific design ‘task’ but is oriented
towards general strengthening of the organisation. We would there-
fore, suggest that the Design Organisation should as far as possible
be product based with specific time-bound and quantified goals. The
recruitment of engineers should also accordingly be with reference to
specific individual design ‘tasks’.



Chapter VI
Product Design-Gaps

6.1 It was discussed in the earlier chapter that undertakings have
made considerable progress in mastering the design capability in res-
pect of the products they are currently manufacturing. However,
there are a number of areas where wide gaps still exist between
the needs of their production programmes and the design capabili-
ties developed by them. The extent of these gaps is detailed below:

Heavy Electricals (India) Ltd.

6.2 While basic know-how exists for the design of most products
currently manufactured by HEIL, the undertaking continues to he
dependent on foreign design know-how for steam turbines and turbo-
generators.  In respect of products like large meters, hydro-generat-
ing plants, etc. HEIL will still have to go in for further collabora-
tion for designs of hydro-turbines for pump storage schemes, nuclear
turbines and gas turbines. Such collaboration has to be resorted to
mainly in order to cut short the delays and costs involved in deve-
loping these designs indigenously with the expertise available, In
respect of steam turbines and turbo-generators, they are in the process
of building up design expertise and have entered into a seven year
collaboration agreement with the present consultants, External assis-
tance for design know-how is now obtained only for specific items
calling for know-how which they do not have and which could be
developed by them only at great cost involving lot of delay. Examples

of cases where design know-how gaps exist at present are given in
Anpexure VI.

‘Bharat Heavy Electricals Ltd.

6.3 For designing boilers of parameters higher than 120 MW,
BHEL has to depend on forcign design consultants as it will take
them some time before they can backed by large scale research.

39
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catch up with modern advances. The Boiler Plant is already nego-
tiating with the leading boiler manufacturers for additional design
know-how,

6.4 In the case of hydro-generating sets or for special types of
motors for which designs would have to be developed locally at Hard-
war to suit the customers’ specifications, it is necessary to draw upon
reference information available with their collaborators. In respect of
specially complicated designs, BHEL have made arrangements for
sending the designs developed at Hardwar for vetting by Soviet
Designs Institutes, There is a provision under the existing contracts
for obtaining documentation in respect of equipment manufactured
by the collaborators on a ‘per sheet’ basis.

6.5 For devcloping new designs of small and medium turbo-sets
for the industry, turbo-blowers and compressers. for chemical and
fertilizer industry, dependence on collaborators for basic documenta-
tion would continue for sorne more time,

6.6 Till such time as adequate rescarch and development faci-
lities are established within the country, dependence on foreign de-
sign and consultancy firms for manufacture of sophisticated equip-
ment which is included in the profile of BHEL units will continue.
Some of the areas where technological gaps, as identified by the
Tiruchy Unit, exist, are given in Annexure VI,

Hindustan Shipyard Ltd.

6.7 In the case of Hindustan Shipyard, no collaboration arrange-
ment as such exists for the purchase of design know-how. How-
cver, they buy designs and drawings whenever a customer wants
them to build repeats of vessels already designed and built abroad,
by payment of suitable fees. The Hindustan Shipyard have not so
far built sophisticated semi-container cargo vessels and modern dred-
gers of large capacity. In these areas, they are dependent on foreign
consultancy for basic designs. The same is the case in respect of
design of Bullous/Ram type Bows for high-speed vessels. The un-
dertaking has also felt acute shortage of trained personnel in design
and drawing office work and has not been in 2 position to undertake
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design work in respect of these activities, owing to the magni-
tude and complexity of their nature. The undertaking’s dependence
on foreign design and consultancy firms will, continue for quite
‘some time, unless special steps are taken to develop such capability
within the country.

Heavy Enrgineering Corporation

6.8 So far, the undertaking has been depending, to a large ex-
tent, on foreign design know-how for heavy steel plant equipment
and heavy machine tools. The undertaking feels that collaboration
with the foreign firms would help them in development of indigenous
design in course of time. Examples of gaps in project and process
design capacity are given in Annexure VI,

Hindustan Machine Tooly

6.9 The undertaking does not have much dependence on foreign
design and consultancy firms at present, except in respect of certain
complicated and sophisticated machines. The undertaking has how-
ever, experienced considerable difficulty due to the non-availability of
cither agencies or experts in the field of design in Hydraulics and
Nomerical Controls necessary for developing sophisticated machine
tools for Aircraft and Defence Equipment manufacrure,

Miving & Allied Machinery Corporation

6.10 The undertaking is not dependent on foreign technology.
With regard to design, they are dependent on foreign sources for
coal washing and mineral dressing plants, hydraulic pit press, and
bulk handling equipment including belt conveyers. Manufacturing
activity in these lines has only been taken up recently.

Value anslysis end maintenability

6.11 The importance of “value analysis” and “maintenability”,
in the designing process does not seem to have been realised by the
undertakings. Practically no studies have been conducted to relate
design activity with achieving optimum productivity and to assess
its impact on the overall efficiency of the organisation. There is no
“Value Analysis Cell” in the Heavy Electricals (India) Ltd. The

4—1 Deptt. of BPE/73
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maintenability aspect is taken care of through action on feed back
reports received from customers. The undertakings have suggested
that a “Value Analysis Cell” and a “Product Development Commit-
tee” should be set up, the former consisting of people drawn from
other disciplines such as production, sales and purchase besides de-
sign. It has been suggested that Sales and Site Erection Engineers
should also be present at the meetings of the Product Development
Committee, While there is no regular arrangements for undertaking
the exercises of “value analysis” and “maintenability” in Bharat Heavy
Electricals, the undertaking report that these techniques are
employed at every stage of the design work, as this forms part of
the training received by the design engineers. Since the R & D
cell and the Central Design Organisation report to a Chief En-
gincer there is constant exchange of ideas and knowledge between
the two wings. In the Heavy Engineering Corporation, these fac-
tors are stated to be taken into account by the designers in the
design of all equipments. Discussions are held regularly with the
steel plants to find out difficulties in erection, operation and main-
tenance and with a view to incorporate suitable changes in equip-
ment. A joint study group consisting of designers from HMBP and
CEDB examines the relevant problems in detzil and the “value
analysis” aspect is taken care of during these discussions. As far
as ship design is concerned, Hindustan Shipyard expects that grea-
ter attention will be paid to “value analysis” and “maintenability”
after attaining self-sufficiency in design know-how and indigenous
manufacture of ships’ equipment. However, they have reported that
full performance tests lasting over a month are done on every ship
delivered. At the design stage, every new design evolved by them
is model tested in the model testing tanks cither in India or abroad
to compare the theoretical results and to modify the design, if neces-
sary to achieve the desired results. Efforts are also being made to
establish on a sound footing feed-back information from ship-
owners, Hindustan Machine Tools wants that Value Engineering
.'Pcpartmcnts, reporting directly to the Chicf Executive and working
in close liaison with the Design and Development | Department,
s‘hould be st up. In the Mining and Allied Machinery Corpora-
tion the q.ucs.uon_of maintenabality of the equipment is kept in view
while designing it. While the question of cost reduction is usually
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considered at various stages, “value analysis” is not done. To inte-
grate these functons with the other functions of the Design Organi-
sation, the undertaking has suggested that Maintenance Engineers,
Value Engineers and Production Technologists should be associated
in the finalisation of design work.

6.12 By and large, the concepts of “Value analysis” and “main-
tenability” have not had full implementation and no adequate con-
trol systems have been built to assess the cost/benefit of design ef-
forts. It is highly necessary that these concepts should be given
practical shape and necessary machinery set-up in each undertaking
for this purpose. In this connection, we would recommend setting
up of Product Development Committees in the plants involving func-
tions such as production, sales, purchase, as well as value engineers
and maintenance engineers. A suitable control system for receipt of
feedback information on maintenance problems with a view to
identify improvements required, should also be built.

6.13 Practically no studies have been carried out to relate design
activity to achieving optimum productivity and to assess the contri-
bution of the design organisation to overall improvement in efficiency
of the undertakings. Regular studies should be carried out by the
undertakings to assess the cost-benefit relationship of design efforts
as a part of their management control systems. These studies will
also help in drawing up their future programmes more effectively
and ecfficiently.

Compsters and design calcalations

6.14 The use of computers for purposes of design calculations is
yet in the initial stages. The Heavy Electricals (India) Ltd. hire
computer-time as and when required from IIT, Kanpur and Tata

Institute for Fundamental Research, Bombay., The type of problems
solved on computers can be broadly categorised as :—

(i) those involving algebraic equations only, such as motor
design, transformer design and generator design.,

(ii) those involving matrix equations such as power system ana-
lysis problems and mechanical stress calculations of hydro-
generators,
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(iii) those involving differential equations which are solved by
numerical analysis techniques such as steam flow calculations
in .turbine and Heat Exchangers.

Certain specific cases of use of computer by them for typical design
calculations are given in Annexure VII. Bharat Heavy Electricals
Ltd. utilise the computer facilities available at the Indian Institute of
Scicnce, Bangalore, College of Engincering, Guindy and the IIT,
Kanpur. Some of the major problems tackled on computers are :—

(i) flexibility calculations of pipelines.
(ii) analysis of boiler supporting structure,
(iii) dynamic modelling of super heaters, and

(iv) Re<irculation calculations.

The undertaking have given specialised training to design personnel
in Fortran and Autocoder languages. The HEC have not so far used
computers for design work. The Hindustan Shipyard are equipped
with an IBM-1401 computer which has been used by them to obtain
Bonjean’s” curves, hydrostatic particulars, mid-ship sections and mo-
ment of inertia data of ships. - They have reported a considerable
saving in time as a result of the use of computers. The Hindustan
Machine Tools also have used the computer for (i) the design of
machine tool elements like gears and clutches and (ii) optimisation
of machine tool drives. The Mining and Allied Machinery Corpo-
ration have not used computers for their design work so far.

6.15 The application of computers for design calculations etc.
in the undertakings is yet only occasional. Computer has, obviously,
important bearing on desigh development. Its application by un-
dertakings will increase as their capabilities for independent design
development increase. The team would recommend that the un-
dertaking should be given full assistance to utilize computer facilitics
available outside them or to acquire their own computers, wherever
necessary.  Since they may not be able to utilise the computer fully
for this purpose time-sharing facilities would be much cheaper.
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Conclusions

6.16 In the heavy electrical sector, the enterprises continue to
be dependent on foreign sources for design documentation in certain
fields of manufacture e.g., steam turbines, turbo-generators, pump-
storage, nuclear, and gas turbines; boilers of parameters higher than
120 MW, special types of motors and hydro-generating sets; Smali
and medium turbo-sets, turbo-blowers and compressors.

6.17 In the machine building sector also, undertakings continue
to be dependent on foreign designs for heavy steel plant equipment
dressing and heavy machine tools; coal washing and mineral plant;
Coal mining machinery and bulk handiing equipments. Depen-
dence in the case of machine tools is limited to certain fields of
complicated and sophisticated machines.

6.18 ‘There is total dependence on forcign know-how sophisti-
cated ship design viz. container ships, tankers, bulk carriers etc.

6.19 For developing design capabilities in the fields of hydraulics
and numerical controls necessary for developing sophisticated machine
tools for aircraft and defence equipment, HMT are in need of foreign
collaboration, This is another important area in which government
should give them necessary help to develop such capabilities at the
earliest.



Chapter VII
Personnel Problems

7.1 As the areas of operation of the selected undertakings were
new to the country at the time these undertakings were set up,
expericnced personnel to man the design department were not
available. The procedure generally adopted by the undertakings in
recruiting the required staff was (i) to draw upon experienced per-
sons in allied industry and (ii) to recruit raw engineering graduates
and train them in the collaborator’s works or in the training schools
attached to the undertakings. Apart from the difficulties in obtaining
suitable persons, the undertakings were also experiencing considera-
ble difficulty in retaining qualified technical personnel as job opportu-
nities both within the country and abroad have increased. The
major attraction of job security in Government undertakings no
longer holds good, in the context of better emoluments and benefits
offered by the private sector to the design personnel who have gained
experience in the public undertakings. In fact, there appears to be
a deliberate attempt by the private enterprises to ‘steal’ them away
from these undertakings as it is cheaper to do so rather than train
up fresh design engineers from the raw.

7.2 The development of a designer also requires careful atten-
tion. The career of one of the foremost designers of the nation
gives 2 clue to the type of person who can be called a top designer.
He started as a dynamo meter car supervisor and then moved over
to the Drawing Office and thereafter was Production Engineer in one
of the major Railway Workshops, from where he moved to the
Central Standards Office of the Railways. After a career of ap-
proximately 15 years he developed the original designs for WP and
WG Locomotives. In the process he developed the nucleus of a
design team which today is recognised as one of the best of its type.

7.3 It is interesting to note that the nucleus which was built up
by him at the Central Standards Office, later on became the Research
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Design & Standards Office of the Railways. The persons staffing it
even today have a wide and varied background, particularly in
operation, maintenance and manufacture.

Flight of personne]

74 It has been revealed by a separate study made recently by
the Bureau that the incidence of flight of technical personnel is
highest among graduate engineers, The undertaking stricken meost
by this problem is the MAMC. The study has found that this Corpo-
ration lost 27 out of 57 engineers trained by them in the fields of
‘design and technology development. The study has also found that
the loss has been greater among design engineers as compared to
other technical personnel, The Heavy Electricals (India) Ltd. lost
9 out of 23 engineers in the important Turbo Generator Group. The
Heavy Machine Building Plant of Heavy Engineering Corporation
who have a large number of design engineers have been losing these
at the rate of one out of 5 engineers of the junior and middle
executive levels over a period of three years which comes to an
annual average of 6%,. The study found the position to be similar
in the plants of Bharat Heavy Electricals Ltd. The engineers,
who resigned, were generally in the age group of 25 to 35. The
reasons for resignation of these persons were (i) for going abroad
cither for study or for employment or for improving career prospects,
(ii) more congenial work environments elsewhere (ili) tojoin another
enterprise for bettering prospects, (iv) the tendency of management
to concentrate more attention on manufacturing activities and less on
the areas such as designs, rescarch and development etc. which are
slow in yiclding results and which also keep the Design Bureaus
consequently underloaded resulting in the designers spending their
time in looking for better prospects outside. A number of design
engineers are also reported to have acquired jobs outside the country
The flight of highly qualified and experienced design engineers outside
the organisations, particularly outside the country, represents a subs-
tantial loss to the undertakings who have invested so much money
in their training. When design engincers are forced to seek jobs
abroad, the loss is to the country; this, when we are trying to attract
engineers back home, is a serious reflection on our present policies
and a proof that our incentives to retain them in the undertakings/
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country are not sufficienty attractive. In some cases, for want of
promotion opportunities within the Design Organisations, experienced
Chiefs of Designs have gone over to higher managerial or admini-
strative posts, thereby, denying the Design Organisation, the benefits
of their rich experience. One such case was brought to the notice
of the Team during discussions with the General Manager of the
Tiruchi plant of BHEL. He pointed out that, for want of adequate
promotion opportunities within the Design Department, a Senior
‘Design Engineer in one of the plants, one of the very few specialists
in the country in his field, was offered the post of Materials Manager
in the same plant in complete disregard of the loss of expertise and
experience it would involve to the Design Department. Similar
cases of loss of design personnel to the Design Organisation had
occurred in other plants/enterprises also.

7.5 The difficuity caused as a result of stagnation and conse-
quent frustration among design personnel has been emphasised
particularly by the Heavy Electricals (India) Ltd. With the stabilisa-
tion of these Design Development cadres, they find that they are not
able to create adequate opportunities for carcer advancement and
thus provide for prospects to satisfy the legitimate aspirations of its
young engineers. The factors responsible for this situation are :

(a) Recruitment of a large number of engineers in the eatlier
stages of the project at almost the same: period either for
foreign training or for training in India.

(b) As such officers are in the age group of 28 to 45 there is not

likely to be any significant retirement during the next 6-10
years in the higher posts.

(¢) Limited scope for cxpahsion of activities which could provide
adequate openings in the future.

The undertaking has taken a number of steps to retain their trained

manpower and meet their aspirations for career advancement. Some
of these steps are:

(1) Intermediary stages in the pay scales, providing for special
pay have been introduced so as to provide incentive. Deser-
ving officers in the scale of Rs. 775.1375 are provided



49

incentive through- “promotion” to these stages carrying
special pay of Rs. 100 and Rs. 200 p.m. A special pay of
Rs. 90 has been introduced between the scale of Rs. 450-1075
and Rs. 775-1375. Similarly officers in the grade of
Rs. 1375-1735 arc also given incentives on the basis of their

merit and accomplishment in the form of a special pay
of Rs. 150/-,

(2) Review of the sanctioned strength in the cadre from time
to time in order to provide for the needs of the Organisa-
tion as well as career advancement for the engineers.

(3) The intake from outside is being regulated.

In addition to taking the above mentioned steps, the undertaking
feels that rethinking is necessary in the following areas in the
interest of conserving the specialised skills accumulated by its design
personnel.

(i) Deployment of some personnel at the senior levels in other
organisations either by deputation, transfer, or absorption
so as to avoid their stagnation and to provide scope for chain
promotions,

(ii) In specialised organisations, the need for a longer grade
especially at the lower levels appears inescapable. In the
larger grade itself, there should be room for promotion by
selection.

Head of design organisation : His position,

7.6 The solution to the problem of flight of personnel does not
lie, according to the undertaking, in equating the head of the design
organisation with the General Manager. Such a step would imply
that heads of other functions, such as, manufacturing, commercial
and finance, should also be given similar status as these functions are
equally important for the success of the business organisation,
Remunerating design staff adequately, for example, by means of a
long time scale of pay, as is being done in the CSIR, would be the
‘more appropriate step to prevent their flight.
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7.7 While Bharat Heavy Electricals have not had any difficulty
owing to flight of personnel, they agree that the head of the design
organisation should enjoy a status equal to that of principal heads of
departments. Hindustan Machine Tools are also of the same opinion.
They are also of the view that design engineers should be consi-
dered for other top management posts alongwith others and that it
would go a long way in removing frustration among them.

7.8 The Heavy Enginecering Corporation also agree that it
would help to prevent flight of design personnel if the head of the
design organisation is given the status of general manager and if
higher managerial posts in other areas are also thrown open to them.
Hindustan Shipyard have also expressed similar opinion. The Mining
and Allied Machinery Corporation are of the view that the head
of the Design Organisation should be equated to the Works Manager.

79 To some extent, the flight of design engineers to other orga-
nisations or even outside the country is inevitable as it is impossible
to cnsure that conditions of service and prospects for prometion in
a particular undertaking would always be better than those available
elsewhere, Despite this, it is necessary that the undertaking should
take all possible steps to retain experienced design engineers within:
the organisation. For this, a number of steps would be necessary..
We would recommend the following :

Recommendations

(i) Adequate opportunities for advancement should be provi-
ded within the Design Organisations by creating intermediary
and special grades.

(ii) After an engineer has put in five or six years of service in
a particular grade, he should be provided in a higher grade,
instead of allowing him to stagnate in that grade.

(iii) The Chiefs of Design Organisations, at least in larger
undertakings, should be equated with the post of General
Manager or Deputy General Manager, The officers in the
Design Organisation should enjoy a status equal, if not
higher, to those holding managerial posts. This would
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minimise, if not altogether remove, the possibilities of their
secking jobs in other departments within the organisation.

(iv) Design Engineers with aptitude for managerial functons
should not, however, be debarred from moving to such
positions,

(v) The present requirement that a trainee has to sige a bond
that he will not leave the organisation for certain pumber
of years after completion of his training, should be raised
to § to 10 years.

(vi) One of the measures necessary to fill the gaps resuldng
from inevitable departures of design engincers from the
organisation, would be to have regular minimum number
of trainees in the ‘pipeline’ throughout. This would have
to be determined by each enterprise individually.



Chapter VIII

Applied Research

8.1 The question of undertaking applied rescarch work connected
with development by the undertakings raises two questions viz.
{a) whether such work, in view of the large resources required,
should be left exclusively to separate research organisations/labora-
tories outside the undertakings and (b) whether in a multi-unit orga-
nisation (if part of such work has to be with the undertakings),
this work should be centralised or left to the units concerned. - The
Heavy Electricals (India) Ltd. are of the view that so far as deve-
lopment of specific products or components is concerned, the connected
research work should be done at the unit - level. Matters of a
generalised nature like mathematical techniques for analysis and
computerisation, electrical analogy methods for solution of field
problems, photo-elastic and brittle lacquer techniques for stress
analysis, aecrodynamic testing of models etc. can be tackled at the
undertaking level with the help of national academic and research
institutions. The Bharat Heavy Electricals also are of the view
that in the case of multi-unit organisations where each unit manu-
factures different products, research and development work should
be done at the unit level, However, they feel that it would be useful
to have interchange of ideas among R & D departments of allied
units in the same line of manufacture. The undertaking
propose initially to spend about 29, of their turnover on R&D
activities. ‘The Heavy Engineering Corporation feel that while
advanced research work for very limited objective may be done at
the undertaking level, major activities should be handied on a cen-
tralised basis. According to them a design organisation is fit to
take up the task of applied research only if it works on standardisa-
tion in the areas indicated in para 3.9 infra in addition to design
work for current production. Such applied research would be
dirccted towards improvement of a given piece of equipment or
development of a superior model with better parameters. The
Hindustan Shipyard hold that applied research work should
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be undertaken at the proposed Central Marine Design and Research
Organisation and the Government should bear all the expenses.
Hindustan Machine Tools have urged that applied research work
should be undertaken at the undertaking level and has estimated
the cost of its activities in this regard at Rs. 60 lakhs per annum.
The Mining and Allied Machinery Corporation is of the opinion
that such work intended to cater to the needs of an industrial area
or a group of organisations manufacturing similar types of equip-
ment should be undertaken by a separate research organisation.

8.2 The cost of undertaking R & D work, arising from the re-
quirements of design development, would be obviously quite large.
The undertaking would naturally be reluctant at the present stage of
their development to take up this work, even if it may legitimately
be part of their product—development cffort. Some of the under-
takings are quite positive that R & D work connected with product
development should be an integral part of their activities and it is
only this close and continuous relationship between the two areas,
within the manufacturing plant, that will be effective and yield
satisfactory results. The same practice is followed in some of the
large manufacturing companies abroad. The Team is of the view
that it would be in the interests of product development, if some
applied research facilities are set up at the plant level itself. This
would also help to provide the necessary climate and motivation for
carrying out further improvements/innovations in designing the
products they are manufacturing.- Since design innovation has a
major bearing on profitability of an organisation, the motivation for
carrying out problem oriented rescarch can be provided by the
organisation itself. In the area of product improvement, facilities
for such work can be organised under their own umbrella, possibly
under a separate functional wing.

8.3 Different views have been expressed by the undertakings on
the question whether Design and Development effort in case of
multi-unit organisation should be centralised or decentralised unit-
wise. In view of the need to inter-link design and production effort
closely, the balance of advantage would be in favour of locating the
design development effort at the unit level in the case of units
producing different products.
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84 Research problems having a wider bearing and affecting a
number of other products, will inevitably have to be entrusted to
national or regional rescarch organisation.

85 The team also feel that the present setup of the Design
Organisations scriously lacks rescarch base in applied research.
Research work to develop new designs is almost completely absent
in the undertakings. Applied industrial rescarch is fundamenta!
for the healthy growth and survival of science and technology-based
industries in which group most of these undertakings fall. Looking
beyond the immediate future, the very competitiveness of Indian
Industries in the international markets very largely depends on the
industrial units in the public sector building up sound research and
development wings oriented to provide the forward thrust in techno-
logical innovation. ‘The difficulties experienced by the undertakings
-enumerated above, are equally applicable to creating this research-base.
Nevertheless, the creation of such a2 base will have the leng term
-objective for achieving which planned measures will have to be
initiated even from now.

8.6 One of the points which was brought out during discussions
with representatives of undertakings was the need to  establish/
strengthen applied research facilities in each unit, Since various
wunits of muld-unit organisations are engaged in different areas of
manufacture, separate research cells would be necessary in case of
cach unit. The areas for centralising research work in a multi-upit
organisation may be very limited in view of the unit-wise decentra-
lisation of manufacturing facilities to which, inevitably, any applied
rescarch work would have to be closely linked,

Liaison with research organisations,

8.7 One of the essential pre-requisites of successful Design and
Development effort is that whatever capability is available in related
rescarch and production organisation is fully made use of. 'This
requires closc liaison between the production units and the Natiopal
Laboratories.

8.8 The importance of intensifying communications between

public undertakings and the pational laboratories and rescarch insti-
tutes has been stressed to the undertakings in a drcular issued by
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the Bureau in April, 1970. The Director General of the Council
of Scientific and Industrial Rescarch has also addressed the national
laboratories/institutes pointing out that the public undertakings are
keen on the closest possible contact with them in matiers concerning
rescarch and development. Details of the type of liaison/contacts
established by these undertakings with various research laboratories/
organisations are given bclow :—

Heavy Electricals (India) Ltd,

89 The undertaking maintains close liaison with technological
institutes like MACT, Bhopal, LLT. Kanpur, Electronic Research
Institute, Pilani, Power Research Instituts, Bangalore and the R & D
Organisation of the Government of India at Bhopal. It also keeps
in touch with Government research establishments, laboratories and
academic institutions to ensure coordinated technological effort. Where
<composite jobs involving several undertakings and organisations are
concerned, e.g., industrial projects such as steel rolling mills, etc
liaison is maintained with the concerned design cells. The under-
taking has, however, stated that liaison effort in this area needs
further improvement. According to them the national research insti-
tutions have not evinced adequate interest in accepting problems
posed by industry.

Bharat Heavy Electricals Ltd.

8.10 Outside the BHEL, there are no other indigenous design
cells engaged in developing designs for products included in their
manufacturing range. However, there i3 a regular exchange of views
between the units of Bharat Heavy Electricals Ltd. and Heavy
Electricals (India) Ltd.,, Bhopal and also the Resecarch and Develop-
ment Organisation for Electrical Industry. Liaison is also maintained
with the various national laboratories and universities for exchange
of technical information and in regard to proposals for setting up
joint research facilities etc.

8.11 Close coordination is also maintained with the Indian Con-
sultancy firms engaged in providing consultancy facilities to the
power station authorities for setting up of hydro and thermal power
stations, in fields such as layout of power projects, erecaon schedules
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and operation techniques for the equipment supplied by BHEL, per-
formance of guarantee tests on equipment, exchange of information
on modern developments in design, manufacture and operation of
equipment etc,

Hindustan Shipyard Ltd.

8.12 In so far as cargo ship design is concerned, there is no
organisation in the country other than the Hindustan Shipyard doing
this work. Government research establishments and laboratories such
as the Model Testing Tank at C.W. and P.R.S., Poona and facilities
available at LLT. Madras and Kharagpur can, however, be used for
the testing of ship models, especially the smaller craft designed in
the Shipyard. The undertaking has suggested that the following
steps may be taken to improve liaison between industry and national
institutions :(—

(a) arranging regular flow of data between the two organisa-
tions and

(b) mutual deputation of persons for short duration to study
different problems.

8.13 However, due to limitations in the size and facilities availa-
ble as well as the experience of the technical personnel in-charge of
these laboratories, it may be necessary for the Shipyard to have some
of its highly specialised work donc in foreign countries dll full
capacity is developed indigenously, For vibration measurements, the
help of Central Mechanical Engineering Laboratory, Durgapur and
CW. and P.RS. Poona can be availed of. For material testing
various Government material testing laboratories in the country are
being utilised.

Heavy Engineering Corporation

8.14 HEC do not at present depend on other indigenous design
organisations. However, they keep in touch with National Research
Laborateries, Central Machine Tools Institute, Central Mechanical
Engincering Research Institute ete. The undertaking feel that the
existing gap in liaison between research/educational institutions and
industry can be bridged through seminars, get-togethers, visits and
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appointment of coordinating officers both in the indusiry and in the
institutions. The experience of a public sector company like the
HEC is limited to manufacture and commissioning and does not
extend to maintenance and operation of the equipment manufactured
by it. It would be in the best interest of design development if
this work is carried out by an Institute subscribed to by both the
manufacturers and their customers,

Hindusian Machine Tools

815 The undertaking have stated that they are keen to cooperate
with indigenous design centres, Government research organisations
and laboratories. They work in close cooperation with the Central
Machine Tools Institute, Bangalore, They are exploring the possi-
bility of utilising the technical services available in various CSIR
laboratories. However, as machine tool development needs conti-
nuous backing of well-organised research, it is necessary that the
research wing of HMT establish contacts with similar types of
institutions in India and abroad. While HMT are maintaining close
liaison with the Central Machine Tools Institute, Bangalore, they
would like to establish contacts with research institutions in Europe
and America and would welcome Government help for this purpose.

Mining and Allied Machinery Corporation

8.16 The undertaking does not normally depend on other design
cells for its own products. The assistance of Government research
and testing establishments is, however, required in respect of testing
and approval of their products. To remedy the existing situation
of inadequate liaison, the undertaking has made the following
suggestions :—

(a)} The research institution should make the result of related
research work available to the undertaking ;

(b) The research institution should correlate its programme of
work with the requirements of industry ; and

(c) Development Engineers who are engaged in the utilisation
of the results of research should be able to take the advice
of concerned research workers as and when necessary.

5—1 Deptt. of BPE;73
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8.17 It is likely that the national laboratories do not find indus-
trially oriented projects sufficiently challenging to them in terms of
technical achievements or for other reasons. In view of the fact that
the gains to the country through such projects could be very great in
terms of import savings, the Team feels that 259, of the programmes,
in monetary terms, of these laboratories should be set apart for
industrially oriented projects. Individuals actively participating in
such projects may also be suitably rewarded monetarilv,

8.18 It would be seen that while the undertakings have generally
made efforts to set up R & D Organisations, their linkage and liaison
with the national laboratories/institutions need to be strengthened.
In the context of acute shortage of scientific personnel oriented for
R & D work and also the limitation of resources that can be diverted
for this purpose, it is nccessary to bring about closer coordination
between them with a view to conceatrating the R & D efforts on
major  critical areas. ‘To achieve these, the following need
consideration :

(a) It may be desirable that each public sector undertaking
has direct understanding with one National R & D Institute
specifically and a few others in general in keeping with the
line of product and interest of the manufacturing unit. It
would further be desirable that Senior board members of
such industry are associated in the policy/project formula-
tion level of the R & D Institute and vice-versa. This would
facilitate direct dialogue and much more dynamic and
committed efforts for indigenous development of industrial
products and processes.

(b) Industry-wise seminars should be organised periodically to
consider design and technological problems of different
industries. Representatives from the design organisations of
establishments in the public and private sectors as also from
the concerned national institutes/academic institutions should
be invited to participate in the seminar to discuss various
views. This would enable the transfer of know-how bet-
ween industry and the research institutions.
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(c) A Coordination Committee should be set up in the DGTD
to consolidate information regarding indigenous know-how.
The Committee should consist of representatives from the
CSIR, public sector and private sector enterprises, BPE
and the DGTD.

(d) To coordinate and pool the requirements of public sector
undertakings in the field of developing design capability and
procuring necessary facilities, a permanent cell may be
created in the BPE,

(e) One of the measures which has helped development of close
liaison between the production units and the research
organisation is having a common chairmanship for both as
in the case of HMT and the Machine Tools Institute of
India and HEIL, Bhopal and the Research and Development
Organisation for Electrical Industry, Bhopal. This method
should be taken advantage of in other fields, wherever
possible. One of the major advantages of this arrangement
is the comparative ease with which Design Data can flow
from the production organisation to the Research body and
vice-versa within the bounds of the contractual constraints
imposed on the production units by their collaborators.

{f) Another arrangement which can help flow of information
from one organisation to the other under the present
constraints of secrecy clause of collaboration agreements js
deputation of personnel on an exchange basis.  This has
been tried out in a few cases with good results but should
be adopted more extensively. This is one field where the
Government’s present policy in regard to deputationists in
public undertakings needs a small change.

Advance design

8.19 Heavy Electricals (India) Ltd.: An advance design centre
is functioning only in respect of steam turbines.

The efforts of this centres are directed towards :—

(i) developing design know-how in respect of runmer and guide
blade design and manufacture.
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(ii} developing design know-how not only from the limited data
obtained from the collaborator but also from published litera-
ture and indigenously sponsored work in the field. These
efforts are expected to help in the development of designs
for a 300 KW turbine,

Though no perspective plan in regard to design development has
been drawn up, the undertaking is operating upon a forward plan
based on customer demand which calls for new design developments.
While preparing this plan, attention is given to new developments
in the field of operation of the undertaking.

8.20 Bharat Heavy Electricals Ltd.: There is no advance design
centre in this undertaking. However, the Tiruchirappali unit has
drawn up a list of projects requiring concentrated attention. The
unit has not drawn up a perspective plan for its design activities
since, it is argued, the latest technology and results of the R & D
activities of the collaborators are being made available to them. The
immediate objective of the R & D Department of the unit is to
tailor the available knowledge to the requirements under Indian
conditions. Some of the specific projects taken up with this view
are :—

(i) Direct fired mills for utility boilers.
(ii) Welded wall construction for all future boilers.
(iii} Package boilers for process industries,

8.21 Heavy Engineering Corporation: The undertaking have
suggested the setting up, in stages, of an institute for advanced
rescarch and development for the development of expertise for future
steel plants. The preparation of a perspective plan with regard to
design and development is tied up with the proposal for expansion
of design department of HMBP which is already under their consi-
deration. ‘The plan of action in respect of HMTP would be evident
from the information contained in Annexure IV,

8.22 Hindustan Shipyard : There is no advance design centre in
this unit evidently because of the proposed setting up of a Central
Marine Design and Research Organisation. Apart from the feasi-
bility report on this organisation, the undertaking has not drawn up
any perspective plan.
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8.23 Hindustan Machine Tools: A Central Design Development
& Research Department was set up in March, 1970. This Department
is presently engaged with a number of development projects in respect
of products which are expected to be released for commerdal
production in 1972. During the short period of its existence, the
Department has undertaken the testing of :

(1) Electrically controlled vertical milling machine E2V
programmable in any two areas;

(2) FN2—Horizontal and vertical milling machines, single axis,
longitudinally programmable ; and

(3) RM 63—Radial drilling machine.

A note on the activities of the Central Design Development &
Research Department and the Unit Design Department is given in
Annexure III.

8.24 Mining and Allied Machinery Corporation: The under-
tzking does not have an Advance Design Centre since the need for
such a2 Department is reported to have not been felt. The Design
Department looks after development also. The activity of this
Department is carried out on the basis of a plan, which is prepared
keeping in view the immediate commitments, expected orders as well
as likely demand based on market research.

825 The design organisations have generally grown in an up-
planned manner, based mostly on exigencies of the sitvation, There
is, therefore, a greater need to organise them on sound footing not
only in relation to the current operational requirements of the under-
takings but also to meet the future needs not merely of the under-
taking but also of the industry of which the undertaking forms part.
This wider aspect of R & D activity has necessarily to be kept in
mind by the public undertakings in the larger interest of the country
as, in most cases they would be the biggest units in the respective
industries. Consequently, the design organisation in each undertaking
should be so organised as to be able to do forward planning based
on market research to develop new products continuously. It should
be the responsibility of a cell in the design organisation to “look
ahead” and adopt a futuristic approach. Such an effort would
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unavoidably be experimental in nature with no perceptible gains in
the present.  However, this is inescapable if undertakings are to be
self-reliant in modern technologies. Only the HMT among the
undertakings studied has such an organisation. They have attached
a small group of design engineers to a cell called ‘Advanced Design
Centre’ which projects the development programme for a period of
3 to 5 years. “Advanced Design Cells”, on the lines of the one set-up
in HMT, should be set up in all these undertakings to build up
capabilities for designing proto-types of new advanced machines. It
is considered necessary to lay much greater emphasis on this aspect
of the developmental work in view of the avowed policy of the
Government and objectives of undertakings to develop indigenous
technology.

Research & Technical image

8.26 There is definitely a role for the Design Organisation in
projecting the technical image of the organisation. This aspect gene-
rally appears to have received less attention than it deserves. Among
the undertakings studied, Heavy Electricals (India) Ltd. appears to
be conscious of this aspect. They mail to all important customers
a monthly Technical Bulletin bringing out the achievements of the
Company in design, manufacture, test and erection of equipment,
their plans and programmes for the future in respect of research,
development and production. The world-wide reputation of inter-
national industrial giants is built around their technical capability.
They also make sure that this fact is given wide publicity.

8.27 The Team would also support the suggestion of HEC to
set up an institute for research in problems of designing equipment
cte. for Steel Industry.

Access (0 development abroad

8.28 The arrangement for making available up-todate world-
wide technical reference to the design organisation is generally
through the establishment of technical libraries subscribing to the
required technical jourpals and also by dissemination of information
through digest/documented literature. The undertakings also send
their technical personnel abroad for training and obtaining infor-
mation on the latest developments in their specialised fields.
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8.29 The HIMT have also established a technical translation cen-
tre for translating literature from French, German and Italian
languages.

Perspective planning

8.30 A design and development organisation can be a successful
innovator and leader only if its time horizon extends beyond the
immediate problems of production. It is in this context that it is
necessary that the design organisation in the undertakings should
draw up a perspective production plan for a reasonable period, say
10 to 15 years. A perspective plan has nccessarily to be flexible
because of the inherent difficulties in forecasting future developments.
Based on the manufacturing or production programme, the Design
Department should draw up a perspective plan of action for deve-
loping product designs.

8.31 Undertakings should also consider the desirability of setting
up value-analysis cells and product Development Committees involving
the concerned disciplines in the organisation.

8.32 The Team would also support the proposal of the Hindustan
Shipyard for setting up a Central Marine Design & Research Organi-
sation with financial support from the Government. This is aam
important area where indigenous design capability is at present non-
existent and should urgently be developed in view of the importance
of ship building both to maintain trade and defence,



Chapter 1X
Foreign Collaboration and R & D

9.1 From the narration in the earlier chapter relating to the
achievement of the design organisations in the public undertakings,
it would be seen that these achievements were made possible largely
through purchase of technical know-how, design documentation, etc.
of the products.

Heavy Electricals (India) Lid.

9.2 This undertaking has stated that white design know-how
is generally furnished by the collaborator, there are certain cases
where the agreement provides only for the supply of manufacturing
information in respect of specific designs and does not cover supply
of design know-how. In case of steam turbines, the information
supplied does not cover turbine blades, gears and items purchased
outside. One of the major difficulties experienced by this undertaking
in the operation of collaboration agreements is the failure on
the part of the collaborators to supply components against committed
deliveries. To overcome this difficulty, it has been suggested by the
undertaking that future collaboration agreements and training
programmes should ensure maximum indigenous participation in
design and manufacture so as to ensure full self-reliance in minimum
time. In the short run, a clause may be introduced in the agreement
to avoid such difficulties. Adequate weightage must also be given

to the acquisition of the latest technology of developed and proven
market.

Bharat Heavy Electricals Ltd.

9.3 The Tiruchirrapali and the Hyderabad wunits have not
experienced any major difficulty in the operation of collaboration
agreements. The collaborators, in the former case, have helped
the unit to grow in the ficld of boiler manufacture by imparting
necessary competence in the engineers of the unit to attempt the

&1
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design and manufacture of varicus ranges of boilers some of
which are not covered by the original scope of agreement. However,
the unit feels the need that boilers manufactured by it should
reflect modern advances in technology.

Heavy Engineering Corporation

9.4 One of the important gaps in the collaboration agreements
entered intd by this undertaking relates to lack of provision for up-
dating the designs, Even the basic documents and calculations are
not made available to help initiate applied design work.

Hindustan Shipyard

9.5 While no specific difficulties in the operation of collabora-
tion agreements have been pointed out, the undertaking has stressed
the need for having technical collaboration with a reputed Ship
Design and Consultancy Organisation in training its personnel besides
helping to solve different problems in the initial stages of the creating
of the design organisation. The setting up of the proposed Central
Marine Design and Research Organisation jointly by the three major
public sector shipyards would help in drawing up a planned
programme for training of personnel and development of indigenous
design capacity for manufacture of ships’ equipment. The Team
has already in the earlier part of this report supported this proposal.
The existing collaboration agreements are reported to have worked
satisfactorily so far. However, future collaboration agreements should
cover continuous training of design personnel in a planned manner
including all the branches of shipbuilding.

Hindustan Machine Tools

9.6 The undertaking has stated developed countries seldom
agree to part with technology as part and parcel of licensing agree-
ments with developing countries. Where they agree, huge sums are
demanded towards their costs.

Mining and Allied Machinery Corporation

9.7 The undertaking' usually takes steps to ensure that there
is no gap in the collaboration agreements. Conditions regarding
training of personnel are incorporated even while finalizing the
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agreements. However, some difficulty is reported to have been
experienced in the case of collaboration for tailer-made items of
cquipment like Stackers, Reclaimers etc. To obviate these difficulties,
it has been suggested that a liaison officer should be kept at the
Collaborators’ Works to guide them with regard to indigenous
availability of materials, implementation of Indian standards, safety
and other requirements etc. while the designs are under preparation.
This suggestion is worth consideration.

9.8 The experience of the undertakings studied has shown that
collaboration agreements in the past often placed the undertakings
under a number of handicaps. Some of these are:

(a) Sometimes, the agreements provided for supply of
documentation only without the supporting basic design
calculations §

{b) Most of the agreements relate to supply of information and
documentation only in regard to current designs. Generally,
there was no provision obligating the collaborator to transfer
information relating to subsequent improvements/deve-
lopments to the equipment/processes for which the under-
taking had entered into the agreement. On the other hand,
it was seen in some agreements that it was the supplier who
had insisted on the undertakings making available to him
any development or improvement, whether patented or not,
or adaptations to the equipment that the undertaking has
been able to effect.

(¢) The collaboration agreements largely provided for total
project know-how on a turn-key basis. This is a very costly
manner of acquiring design know-how as it precludes the
use of indigenous designs and processes, raw materials, com-
ponents etc. This also adds to our disadvantage as a
package deal does not ensure that we are in fact ebtaining
the best available designs in each constituent segment of
the plant,

(d) Collaboration agreements also generally contain a clause
prohibiting disclosure of the know-how to sister concerns
and third parties. This often leads to repetitive import of
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the same know-how by different agencies. Some instances
of such prohibitory provisions are given below.

9.9 The agreement between the English Electric Co. Ltd. and
the HEIL for the manufacture of Hydraulic turbines contains the
following provisions :

8.1 “That all technical information (however acquired) which
HEIL derive from AEI will be used solely in connection
with the manufacture of the Generators by HEIL in the
Bhopal Factory.

9.2 That all technical information described in detail in Annexure
I, will always be safeguarded and treated as confidential by
HEIL employces and HEIL will not disclose or permit to be
disclosed to any third party or passed on or utilised by any
other Company even in case of amalgamation or recon-
struction of HEIL in the future,”

It may be seen that the prohibition would remain even when the
Company is ‘reconstructed’ or amalgamated with another public
sector company.

9.10 In another agreement between HEIL and Associated Electric
Industries concerning steam turbine generator plants, the clause runs
as follows :

“HEIL shall treat as confidential all information of whatsoever
nature and irrespective of the method of reproduction or com-
munication all or relating to licensed material which may have
been communicated or provided to HEIL, in no circumstances,
shall any such information be communicated to any other foreign
collaborator™,

9.11 Agreement entered into by MAMC with Stamicarbon for
coal treatment plants contains the following clause :

“MAMC shall take all reasonable precautions to safeguard
Stamicarbon’s interest in this respect and to keep said know-
how secret to third parties”.
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9.12 Agreement for transfer of design know-how generally
provide for training of personnel. It is, however, seen that this
training relates only to acquainting the Indian engineers with the
manufacturing processes, but not the design know-how as such.
It.is interesting to note that one foreign collaborator (English Electric
Company Ltd.) had even stipulated that the Indian personnel will
not normally have access to their research laboratories. Such visits
‘to the laboratories could be permitted only for specific discussions.
‘The clause in the Agreement reads as under :—

“The AEI will from time to time, at such time and for such
periods as may be mutually agreed, permit 2 reasonable number
of senior design manufacturing and inspection personnel of
HEIL to visit the AEI Factory at Rugby (excluding the Research
Laboratories) for the purpose of discussions relating to design,
manufacture and inspection of the initial generator. Should it
be found necessary in the course of their work on the generator
for them to make a visit for a specific discussion to the research
laboratories, the facility to do so will be provided”.

It will be seen from the above how jealously the collaborators guard
their design and process capabilities.

9.13 The growth of design organisations has not been as rapid
and diversified as the needs of the country demand. In certain areas,
it is seen, considerable advances have been made by the undertakings
in building up technical know-how in design capacity. However,
dependence on imported technology will suill have to continue in
certain areas till requisite skills have been built up within the country.
Tn certain other areas, it may not be practical to attempt to master
the design know-how being developed abroad. This would involve
commitment of enormous resources in men, money and material and
also result in a costly process of trial and error. It is pot uncom-
‘mon even in advanced countrics for firms to enter into collaboration
agreements with others to keep themselves abreast of developments.
‘Especially in India where technical talent is scarce, it would be
profitable to concentrate the personnel in limited areas in the short
qun and buy the technical know-how and designs from abroad in
sophisticated areas. As the base of R & D widens, it would be
ipossible gradually to eliminate dependence on foreign sources.
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Recommendations

9.14 It should, therefore, be ensured that the transfer and as-
similation of technical knowledge, design know-how and other
facilities are brought about in the most advantageous manner. For
this purpose, greater care should be taken in drawing up collabora.
tion agreements. In this context the Team would make the following
suggestions :

(a) Mere supply of documentation would not be enough : Supply

of detailed design sheets, specifications and calculations should
be insisted upon. Such details, as quality of raw materials,
substitute material, alternative procsss to suit different
working conditions should also be invariably incorporated.

(b) It should be ensured that further developments, adoption, and

(c)

improvements effected by the collaborator to the designs/
processes/equipment supplied by him under the agreement
are made available to the contracting Indian party. In this
context, it is learnt that the agreement between the Indian
Telephone Industries and Standard Telephones provides
specifically for transfer of such information.

It has been suggested that in some spheres know-how
should be imported through National Institutes and then
sub-licensed to the industry. It may also be desirable that
when know-how is imported by a public sector undertaking,
the related institute with which the particular industry is
associated is taken into close confidence and a working
arrangement set up for better assimilation of the know-how,
It may not be out of place to mention that while importing
know-how under foreign collaboration, comparative analysis
is essential relating to all processes and products available ir,
the world so that only the best available is selected. The
lack of sufficient emphasis given to this aspect in the past
led to acquisition of costly know-how, not always the best.

(d) When importing know-how under foreign collaboration

becomes unavoidable, public sector undertaking must have a-
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R & D cell working from the very beiginning for better
assimilation of basic concept, data and information so that
utilisation, improvement and diversification could effectively
follow within a reasonable period and fresh collaboration
is avoided at the terinination of the collaboration agreement
period.

Care should be taken to break down the project into various
sub-clements so as to ensure that designs and processes are
obtained from the most capable manufacturers in the world,
Therefore, turnkey or blanket approach to collaboration
agreements should be avoided,

Training of personnel by the collaborators should also cover
training of the engineers at their R & D Organisations. Apart
from this, there should also be a provision for periodic
refresher training courses for keeping the Indian design-
personnel abreast of latest development in the collaborators’
organisation. It is understood that adequate refresher oppor-
tunities are, at present, not being made available in the
collaborators’ plants with the result that the knowledge ac-
quired by the original trainees gets obsolete.

{g) To obviate the difficulties experienced in the case of the

collaboration for tailor-made items of equipment, a liaison
officer should be kept at the collaborators’ works to guide
them with regard to indigenous availability of raw
materials, implementation of Indian standards, safety and
other requirements etc. while the designs are under
preparation.

(h) The difficulty caused by restrictions placed on the enterprises

by the “disclosure™ clause can be overcome by adopting cne
of the following measures:

(i) The sccrecy clause in collaboration agreement should
be so worded as to permit the use of the information
obtained from the collaborators in other government
undertakings. For example. the agreement between
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CAFL (a French firm) and the HEC for the manufac-
ture of crankshafts contains the following provisions :

“HEC undertake not to communicate either directly,
or indirectly to any third party whosoever, the data,
knowledge and results of the experience they may
acquire, in accordance with the agreement, except to a
party owned or controlled by the Government of India™

(ii) Government should directly acquire design know-how.
In such a case, it would be possible for the Government
to utilise the design know-how in any undertaking under
its control.

(iil) A holding company which acquires the design know-
how would be in a better position to transfer it to its
subsidiaries. If this form of organisation would help
in better transfer and _assimilation of imported technical
know-how, it may be desirable to consider setting wup
such Companies in different sectors, and

(iv) In certain spheres know-how could be imported through
National Institutes and then sub-licensed. Public Sector
undertakings could be closely associated with the
National Institutes and working arrangements sct up for
better assimilation of know-how. Such an R & D Cell
at the National Institute level would be able to make
comparative analysis of all processes and products availa-
ble in the world and select the best. However, it has
to be kept in mind that National Laboratories’ scope
is limited only to analysing the performance of products,
and as far as the R & D field is concerned, they go
only upto development of prototypes. After that the
development of mass production technology and plant
engineering is taken care of by consulting and
enginecring organisation.

(i) All imports of sophisticated equipment/components/spares
should be accompanied simultancously by acquisition of
their designs know-how, specifications etc.  This would
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enable, in course of time to establish manufacturing faci-
lities within the country for these items and obviate future
imports.

In view of the scarcity of technical talent in the country,

it would be profitable to concentrate the personnel on limited
areas in the short run and buy the technical know-how and

designs from abroad in sophisticated areas. As the base of

R & D widens, it would be possible gradually to ehmmate
dependence on foreign sources.

If India is to keep pace with the rest of the world, some
institutional arrangements for monitoring developments
abroad should be made. In this context, the Japanese ap-
proach should be commended. ‘Technical teams of centra-
lized agency/agencies should be sent out to different countries
at regular intervals to scout for improved designs and latest
technology for translation into mass manufacturing method
suitable to our country.



Chapter X

Financing R & D

10.1 The expenditure on research and development in India is
known to be a very small percentage of the value of production. In
the Central Sector, the percentage of R & D expenditure to total
expenditure of the Central Government was estimated to be 3.12
during 1970-71. From the figures furnished by the enterprises the
R & D expenditure is estimated at 1 to 3 per cent of the value of
production. One of the major constraints with regard to undertaking
R & D work by undertakings has been that of non-availability of
finance. These undertakings are operating in the field of Heavy
Industry where the period of gestation is long and return on invest-
ment low. In the initial period, efforts of the wundertakings are
directed to achieve rated capacity and render them economically
viable. In the circumstances, the undertakings are naturally unable
to set apart a sizeable amount from their own resources for research
and design effort which would further depress their profitability.
If undertakings have to be adequately motivated towards under-
taking research and design effort, a satisfactory solution would have
to be found for financing of R & D effort by them.

Some of the suggestions made by the undertakings are given
below :

Heavy Electricals (India) Lid.

10.2 The undertaking has suggested the creation of a develop-
ment fund out of a certain percentage of the quoted price to the
customer to cater to the financial needs of R & D work. In the case
of undertakings which are in the ‘red’, such activities should be
financed through Government grants, Development work in res-
pect of large products like turbines and generators for hydro and
thermal power projects can be undertaken only on the basis of
specific contracts from the Ministry *of Irrigation and- Power and
the Atomic Energy Commission.

73
6—1 Deptty of BPE[73



74

103 Bharat Heavy Electricals (Tirachirappalli Unit) on the
other hand feel that finance for R & D activities will have to be
raised by the unit itself. A matching contribution from the con-
cerned Ministry can be utilised for the purchase of capital equip-
ment. During discussion, the General Manager of the Tiruchi
Plant mentioned that their unit was operating in an area where the
product technology becomes obsolete in about 5 years. It is, there-
fore, nccessary thar adequate provision should be made in the
annual badget of the company for the R & D effort. There was
no defence for not doing so by a company which was making pro-
fits. As against the demand of Rs. 25 lakhs for R & D work for
his plant, which amounted to 0.79 of the anticipated value of pro-
duction, yielding a profit of about Rs. 6 crores, a budget provision
of only Rs. 5 lakhs war agreed to by the Board. Allocation of
money for R & D work in public enterprises in India was gene-
rally given a very low priority. Allocation for R & D represented
about 5% of a companv’s turnover in advanced countries and ke
felt that we should spend at least 29/ on these activities. The
Hyderabad unit feels that centralisation of R & D activities would
help in distributing the expenditure without placing the burden on
individual units.

10.4 Heavy Engineering Corporation are of the view that large
scale R & D activities should be undertaken on a centralised basis
and hence there is no questdon of any burden on this account on
any individual unit. The Hindustan Shipyard has also expressed a
similar view.

10.5 Hindustan Machine Tools feel that it would be desirable
to obtain Govt. grants in the form of cash assistance ranging from
50 to 1002, on approved R & D projects.

10.6 The Mining and Allied Machinery Corporation have sug-
gested that the activities of the Design and Development Depart-
ment should be financed by charging the factory for services ren-
dered by it. It would be better to keep a separate profit and loss
account for this Department.

107 In the conwext of the replies received the following sug-
gestions may be worth consideration :
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(a) All public sector undertakings should set aside specific
funds for R & D and such budgetary provision may be
made as a statutory obligation. The amount may vary with
reference 1o the types and size of industry, Such provision
would encourage (i) creation of a R & D cell within the
industry and (ii) sponsoring projects and wtilisation of
assistance from the National Institutes and Universites,

{(b) The provision for abatement of tax on expenditure on
R & D is not a sufficient motivation, since most of these
undertakings do not earn profits and therefore do not pay
taxes for a long time. in the circumstances, the Govern-
ment may consider the following steps;

(i) to provide special equity capital for R & D activity or
grant interest free loan for the same purpose. In case
of undertakings who are suffering losses, their R & D
programme will have to be financed through direct
grants.

(ii) to allow the undertaking to add a certain percentage
of manufacturing cost of products to the sale price on
account of the development work involved. HE(I) is
stated to be doing this. These- receipts could go to-
wards building up a Development Fund. Obviously
this is possible only in the case of those enterprises
whose products are susceptible to cost plus formula.

(iil) The suggesdon at (ii) above may not be practicable
in the ‘case of undertakings manufacturing products
for competitive market. In its long term  interests,
every industry should devote a certain percentage of
its income to R & D with a view to stay competitve.
Government could think of giving outright subsidy
for such purpose to certain undertakings whose gesta.
tion period, comparatively, is much longer and whose
profitability rate is expected to be low.

(iv) We would also commend the suggestion of HEIL

that development work in respect of large products
like generators and turbines should be financed by the
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Ministry of Irrigation & Power and Atomic Energy
Commission on contract basis. This is'also being done
in some of the advanced countries.

(v) Though research and development efforts in the field
of advance design. should be more appropriately cen-
tralized with the undertaking headquarters in case of
a multi-unit organisation, such effort as is connected
with the production carried on by the individual plant
will have to be located in that plant. The tendency
to centralize even that effort is ill-advised as it will
take it away from the critical production process with
which it should remain closely inter-linked in order to
be productive.

{vi) We would also support the suggeston by MAMC
that in order to provide a framework for evaluation of
the R & D effort, the activities of the Design & Deve-
lopment Department should, as far as possible, be
financed by charging the factory for the services ren-
dered by it and that a separate profit and Joss account
should be maintained for it

(vii) In consultation with enterprises, Government should
also lay down specific Design Development goals for
each undertaking indicating the ways and means of
financing it as part of its exercise to fix their economic,
financial and social objectives and obligatons. This
would be necessary in case of enterprises who are not
forced to undertake such development work under the
impact of normal competitive forces, Due allowance
wonld, however, have to be given for the cost of such

work in fixing their financial goals.

(viii) In important and strategic areas, where the enter
prise may be reluctant to undertake research and
development work in view of the high' cost involved,
Government' should consider ‘sponsoring® such  work
¢ntirely at its own cost as is being done in some of the
advahced countries,



Chapter XI
Government and R & D

11.1 During the course of discussions with the officers of the
Design Organisations, it was learnt that there are several procedural
difbculties faced by them in regard to obtaining Government
clearance/approval. Negotiations with foreign  collaborators for
technical know-how and designs have necessarily to be conducted in
great detail and extend over several months before the parties come
10 an agreement, Even after this, considerable delay occurs in the
Government. according their approval to the undertaking for con-
cluding the agreement. It was pointed out by one undertaking that
in two cases the Ministry took almost a year to accord approval to
the collaboration agreement. Prolonged pre-agreement negotiations
itself is emough to discourage the foreign parties. If on the top of
this, there is delay in signing the agreement, it works as a positive
disincentive; The Study Team has not been able to go into the
question of how.and where delays occur in the grant of approval.
There is need to identify the bottlenecks in this regard with a view
to climinate such delays.

112 The Design Organisations also face difficulties’ in the mat
ter of obtaining DGTD. clearance and import licences for equip-.
ment, components and raw materials needed for analytical tests.
Restrictions on the import of such’ critical supplies impede progress
in research and development. The requirements of scientific' research
and’ development ‘shonld Teceive greiter importance than in the case
of equipment and raw materials needed generally by the industries,
A more liberal release of foreign exchange for these purposes would,
in fact, help build up the potential for conserving/earning the
much-needed foreign exchange. In the scheme of priorities, we
would, therefore, suggest that release of foreign exchange, clearance
by DGTD and issue of import licences by CCIE to R & D institutions
should: receive better  conisideration. We would' recommend allocation
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of special foreign exchange for this purpose as also issue of suitable
bianket licences for import of equipment/parts for research & de-
velopment purposes,

11.3 Research and development activity is spread out over a
wide area both in the public and the private sector, the Council of
Scientific and Industrial Research with its chain of national labora-
tories being the premier instituton. Besides -these, considerable
technological and design achievements have been consolidated in
the public undertakings in very vital sectors of the industry. At pre-
sent there appears to be 2 big gap in communication between the vari--
ous agencies, Elsewhere in this report, the need for closer association
of the public undertakings with national research institutions has been
stressed. Such integration and coordination of activities could be
supplemented by the establishment of a national Design Archives,
which will store all available designs in the country both- in the
private and public sectors. This suggestion was supported by the
HEIL during discussion. A lot of design data and information
have now come into the hands of both private and public sector
industries. The industries are, at present unable to check at any
central point whether design knowhow in a particular feld is
available with an indigenocus firm before they can decide to go
abroad for collaboration and whether such data can be obtained
from it and, if so, on what terms, The absence of this facility is also
responsible  for repetitive import of know-how. It is, of ~course.
understood that only such parties would supply information to such
an archive who are not prohibited from doing so by the terms of
collaboration agreements. The archives can alsa serve as a Technical
Information service on the pattern organised in USSR. Though a
Central national archives would be the desirable objective to work
for, a beginning could be made by setting up archives on 2 regional/
sectoral basis or, if even this is not at present feasible, an atw
tempt could at least be made to pool the information available with
the various R & D organisations, in the public undertakings. To
start with, the information/design available in the archive may not
be large but in course of time, it can grow up into an important
storehouse of information. Possibly such information could be made
part of the Data Bank, being set up in the Burean of Public Enter-
prises, and supplicd to the various interested undertakings.



Chapter XII

Summary of Conclusions and
Recommendations

Role & importance of design organisations
Technological

There is possibility of the technological gap between India
and the advanced countries widening becanse of our inability to
invest resources in research and design on a scale comparable with
those of the advanced countries. The Indian context differs signi-
ficantly from the advanced countries which have comparatively
abundant capital resources and shortage of manpower. Their ap-
proach to evolving plant/product designs and technologies has
largely been conditioned by these two factors. In our case, while
capital resources are cither absent or limited, the abundance of
cheap labour ‘may not provide the comparable driving force to
innovate with a view to reduce labour costs. Despite this, there is
a peculiar challenge in a sitvation like ours in which scarce capital
resources have to be conserved with a view to reduce costs, This
challenge has not been fully met,

(Para 2.2)

2. The need to innovate varies from industry to industry. It js
intense in rapidly changing fields where products become techni-
cally obsolescent within a few years, This is so in young industries
Like Petrochemicals, Electricals/Electronics etc. Complete indepen-
dence in the matter of designs/technology, however, is virtually
impossible to achieve. Nor can it become even an object of pur-
suit.

(Para 2.2)

Sele¢tive approach
3. The time has now been reached when we should take stock
of the skills developed with a view to plan further development
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based on a selective approach., A state of technological take-off in
design capability could be considered to have been reached onmce a
high level of technological capability is achieved in selected key-
fields even though there may be a number of areas where depend-
ence on foreign collaboration may remain inevitable for some time
to come. Adequate design organisations have, therefore, to be built

to meet these requiremeats.
(Para 2.3)

Objectives

4. Broadly, the short and long term objectives of the Design
Organisations studied are as follows :—

(i) Short Term Objectives

(1) To ger familiar with imported designs and koow-
how.

(2) To develop capability to carry ocut meodifications to
foreign designs with a view to utlize indigenous
materials,

(3) To achieve standardisation of components.

(4) To achicve maximum productivity.

(5) To keep upto-date the designs acquired.

(6) To draw up commissioning and testing instructions.

(7) To evaluate the performance of cquipment manufac-
tured in order to improving' the désigns, solving engi-
neering problems ete. ‘

(8) To solve technical problems of diversification of pro-
duction connected with projects.

(ii) Long Term Objectives

(1) To be independent from foreign design and  consul-
tancy services,



81

(2) To keep abreast of developments made by leading
manufacturers and evolve more efficient designs, re-
duce cost, improve reliability and performance.

(3) To build sound research and development activity to
provide backing for introduction of new and sophis-
ticated products.

(4) To project the technical image of the organisation.
(Para 3.16)

5. These objectives are not, by and large, time-bound. Also,
they do.not .provide any quantified yardsticks with reference to
which performance’ of the Design Organisations in terms of
achieving design. development targets can be measured, There i
:also no concrete plan of action formulated to achieve the specified

goals,’
(Para 3.17)

G.C_Each enterprise should draw up concrete, quantified and
time-bound cbjectives in terms of its projected production and a
detailed schedule of programme directed to meet those objectives)
The programme should also provide a system for its periodic evalua-
tion in terms of its objectives.

(Para 3.18)
:Stafi strength of design unit

7. The criteria adopted by the undertakings for fixing the
staff strength of the design organisations were generally based on
the recommendations of the collaborators as modified by the plant
authorities to suit conditions obtaining in the country. Some of
these are :—

(a) Type and quantity of products/equipments
(b) Frequency of repetitive orders

The Chairman HEG, has pointed ocutthatitmight be uscful to consider
the scope and feasibility of developing inter-disciplinary tcams for compli-
cated projects.
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(c) Experience of the forcign collaborator in his ewn country,
modified to suit Indian conditions.

{d) Requirements of development work.
{(Para 4.2)

8.\ The lack of dlarity about the criteria for fixing staff strength
of design organisations is partly due to lack of specifity in the ob-
jectives of these organisaﬁons.}z

Position of design wnit in the organisational Hierarchy

9. There is diversity in the pattern of organisation of design
units. Some are product-centred while others are unit-based, in the
case of multi-unit enterprises. Similarly, the level of reporting also
shows variations. The function of the Chief of Design Ofganisa-
tion in some plants has become increasingly administrative and
managerial, In order to allow him to contribute bis best to a field
which he has specialised in, it is necessary that he should be divested
of the day-to-day administrative and managerial work. Both work-
ing conditions and organisational procedures should be such s to
allow him time to think, to ohserve production and allied opera-
tions, to discuss with experts in the various levels of other func-
tons (IE, OR production, materials management, accounting etc.}
in his own plant and outside. Simultaneously, there is 2 case for-
inducting specialists in these functions in the Design Teams as.
regular members,

(Paras 4.8 to 4.12)

10, There is considerable gap between the sanctioned strength
of staff and the actuals in posiion in the middle and lower cate-
gories, While no reasons have been given for this gap, it is obvious.
that ‘the personnel with the requisite educational qualifications and
expericnce required by the undertakings in these categories are-
not ¢asily available?

(Para 4.13)

The MAMC and the HMT havestated thatitis not desirable to delink
the administrative and technical responsibillities of the Chief of Design
organisation.
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Funictions of design it

11. Bulk of staff in design organisation is muainly engaged in
preduct designt ( Ao important point to be borne in mind here is
that the role of design cells of large public sector undertakings
should be limited to improving and cvolving Product-Designs only,
so that the cost of production could be brought down and the pro-
duct improved to keep pace with technological progress and deve-
lopment{ The scope of work relating to plant engineering/design is
best allotted to separate public sector consultancy agencies. A limit-
ed portion of power station and industrial projects engineering
work in the case of heavy clectricals plants .has, however, to be
undertaken necessarily by the equipment-manufacturers themselves.

(Para 4.15)

Design organisation : product or fumctional basis
12. Whether a centralised design organisation working on a
functional basis would suit the requircments of a particular under-
taking or a decentralised design function distributed product-wise
would be more appropriate would have to be decided by the under-
takings themselves taking into account their individual require-
ments, the stage of their development and the experience of organi-
sations referred to above. In a muld.unit organisation, with each
unit specialising in a particular area of production, the design and
development effort would have to be decentralised. In the areas of
“advance design” and where specialised skills are scarce, the advan-
tage would lie in building up centralised design development faci-
lities,
(Para 4.18)

Applied research orientation of staff

13. While the building up of self-reliance in design capability
at the earlies remains the long term objective of these undertakings,
the present disposition of design staff is biased towards adaptation

$The MAMOC have stated that some amount of project work is inevitable
in a competitive market, as most of the customers place ordcrs on turn-
key basss; engaging outside project design organisation will push up cost
and affect competitivencss.
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of productdesigns and design of tools and other means of produc-
tion, In order to achieve the long term objective, |there is need to
reorient the staffing pattern towards applied industrial research.
The setting up of a separate Advanced Design Unit as part of the
Design Organisation as in the case of HMT would go a long way
in development of requisite technical skillsj

(Para 4.19)
Design development capabilities

14, Design capabilities built up by the enterprises fall into
three distinct categories.

Absorption of Imported know-how
(a) Absorption of imported design know-how. The HEIL and
the BHEL are, by and large, no longer dependent on

Collaborators for Switchgear, Controlgear, Transformers,
60-120 MW boilers, 60-100 MW turbosets.

(Paras 52 & 5.3)

Cost Reduction

(b) Improvements on imported designs and Cost reductions/
import substitution, ‘The enterprises have been able to
modifyfadapt foreign specifications of compbnents/ruw
materials to suit indigenous: availabilities, These efforts
have resulted in considerable Savings in Cost, though in
many cases it is difficult to assess the total quantum of
savings. In BHEL substitution of arsenical brass tubes for
Admiralty brass tubes, aluminium brass tubes for Cupro-
nickel tubes and mild steel for Muntz metal has resulted
in considerable economies.

(Paras 5.8—5.16)

Material substitution

15. The undertakings have been successful in economic substi-
tution of easily available material e.g, resin-glass tapes in transfor-

mer cores (HEIL).
(Paras 5.18—5.20)
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Foreign exchange savings

16. Considerable progress has' beer made in indigenisation of
raw materials/components in certain undertakings resulting in
sizeable savings in foreign exchange. HEIL have saved Rs.
760 lakhs ull July 1968, Tiruchi Boiler Plant of BHEL has achieved
an indigenous content ‘of "60-65%,, depending on imports only for
boiler quality plates, scamless steel tubes, specialised value fittings
ete, This unit has saved Rs. 3.18 crores so far. Import content of
HMT products is as low as 8%, nceded for specialised equipment
like quality bearings etc.

(Paras 521 — 5.26)

Incorporation of New Features

17. The two Electrical Units and the HMT have distinguished
themselves by introducing several new features into existing designs
e.g., Thyristors which dispense with motor generator sets in indus-
trial drive designs, crimped terminals and aluminium busbars for
heavy currents, hydro-static lubrication of thrust bearings (HEIL);
HMT have developed new products like, Lapping machines, Prog-
mato Electrical Programming unit ete.

(Paras 527 — 5.30)
Material & Component Standardisation

18. The HEIL are the only undertaking who have attempted -
standardisation for almost all the materials used by them.. As re-

gards components, divisional and company standardisations have
been introduced.

(Para 531)

New designs

19. The HEIL, BHEL and MAMC claim to have designed
-independently a large humber of equipments to suit the specifica-
tions of customers. No- technological innovation in design develop-
ment has been reported by HEC as the accent has been on build
up of production based on current designs. It would be possible to
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break loose from the apron strings of the collaborators only when
the second gencration cycle starts.

(Paras 532 — 5.39)

20. Since design efforts have an important bearing on the
profitability of the organisations, specific studies should be carried
out by the undertakings to /assess the costbenefit relationship in
the design cﬁorts,ja.s a regular part of the Management Control
Systems. '

(Para 5.17)

21. In the carlier stages, because of the emphasis on produc-
tion to meet current demands, the undertakings have paid less
attention to applied Research and Deveclopment, The design orga-
nisations were engaged generally in absorption and assimilation of
borrowed designs of products/equipment and carrying out minor.
modifications, and evolving substitute materials to suit Indian condi-
tions. ‘This does not help in bridging the technological gap between
India and the advanced countries, whose success can be traced to
the high pitch of development activity, Their programmes are
oriented to provide answers to the problems of the futre; to
evolving entirely new products and equipment etc. In contrast ours
is of the ‘absorptive’ and not of the ‘innovative’ type. Design Orga.
nisations should keep their horizons and visions broader,

(Para 541)

22. As a_number of products are custom-built to unique speci-
fications, it has to be brought home to the undertakings in sufficient
force that the design effort has a very large part to play in im-
proving the profitability of the company.

(Para 5.42)

23. Production of specialised equipments like quality bearings,
high quality steel and quality hydraulic equipment should be under-
takep indigenously after working out their economics and their
impact on the promotion of indigenous technological advancement.

(Para 5.43)
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l'mieet plancing

. Some undertakingd, besides the direct work concerning
Dcs:gn of eqmpmcnt/Products, have ventured into the field of
project design and allied activities: MAMC have designed the ore
and coal handiing plant for the Haldia Dock Project. HEC’s Project
and Development Division undertake turn-key jobs, e.g., pig casting
machine at Durgapur.

(Para 544 to 5.47)

25.{An important point to be borne in mind is that the role
of design cells of large public sector undertakings, should be limited
to improving and evolving product designs only so that cost of
production could be brought dowm and the products improved to
keep pace with technological progress and improvement. ; The scope
of work relating to plant engineering/design is best allotted to sepa.
rate public sector consultancy agencies. A limited portion of power
station and indusirial projects engineering work in the case of heavy
glectricels has, however, to be undertaken by the equipment mang-
facturers themselves.

(Para 5.48)

Performance standards & Goals
26. No specific performance standards in terms of design out-
put are laid down by the enterprises. In the absence of these specific
goals, the recruitment of design engineers is not related to specific
design ‘task’ but is oriented towards general strengthening of the
organisation. \_Dcs:gn Organisation should be, as far as possible, pro-
duct-based with time-bound and quantified goals. The recruitment
of engineers should also be with reference to specific individual
design ‘tasks’.
(Para 550)
Design gaps
27. In the Heavy Electricals Sector, there are a aumber of areas
where wide gaps still exist between the needs of their production
programmes and the design capabilities. The HEIL continues to
depend on foreign design know-how for steam turbines for pump
‘storage schemes, nuclear and gas turbines. BHEL depend on foreign
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consultants for designing boilers of parameters higher than 120
MW, turboblowers and Compressors for the chemical and fera-
liser industry.

(Paras 6.2 — 6.6)

28. For ship building dependence on foreign design is almost
total, For sophisticated semi-container Cargo Vessels and modern
dredgers, bullous/Ram type Bows Hindustan Shipyard needs foreign
consultancy.

(Para 6.7)

29, In the Heavy Engineering area also, dependence upon
foreign designs is substantial. HEC depends heavily on foreign
knowhow for heavy steel plant equipment and heavy machine tools.
For coal washing and bulk handling equipmedt MAMC relies on
foreign assistance.

(Paras 6.8 & 6.10)

30, In the machine building area, some achievements have
been made but thesc are areas where foreign collaboration is neces-
sary. HMT is self-reliant except in respect of certain complicated
and sophisticated machines, e.g., hydraulics and numerical controls.

Vaige analysis and maintainabili

31. By and large, the concepts of “Value Analysis” and ‘Main-
tenability’ have not had full implementation and %_:_:_)_ adequate con-
‘trol systems have been built to assess the costbencfit of design
cfforts./ It is highly necessary that these concepts should be given
practical shape and necessary machinery set up in each under-
taking for this purpose. In this connection, we would recommend
sctting up of Product Development Committee in the plants in-
volving functions such as preduction, sales, purchase, as well as
value engincers and maintenance engmcers. ré suitable control sys-
tem for receipt of feed-back information jon maintenance problems
with a vicw to identify improvements fequired should also be built,
Regular studies should be carried out by the undertakings to assess
the cost-benefit relationship of “design efforts as part of their mana-
gement control systems.

(Paras 6.12 & 6.13)
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Use of computers

32. The use of computers for purposes of design calculations
is yet in the initial stages. HEIL and BHEL use the computer for
algebraic, matrix and differential equations, fiexibility calculations,
dynamic modelling etc. Hindustan Shipyard have made use of the
computer for obtaining Bonjean’s curves, hydro-static particulars
and moment of inertia data and have reported considerable saving
in time. HMT have utilised the computer for optimisation of
machine tool drives etc. MAMC have not made wuse of computers
for design work. Computer application has important bearing on
design development and will increase as undertakings’ capabilities
for independent design development increase. The team recommend
that the undertakings should be given full assistance to utilise com-
puter facilides.

(Paras 6.14 — 6.15)
Dearth of design personnel

33. As the areas of operation of the selected undertakings were
new to the country at the time these undertakings were sct up,
experienced personnel to man the design department were not
available. The procedure generally adopted by the undertakings in
recruiting the required staff was (i) to draw upon experienced per-
sons in allied industry and (ii) to recruit raw engineering graduates
and train them in the collaborator’s works or in the training schools
attached to the undertakings.

(Para 7.))

Flight of personnel

34, [Apart from the difficulties in obtaining suitable persons,
the undértakings were also experiencing considerable difficulty in
retaining qualified technical personnel as job opportunities both
within the country and abroad have increased. The major attraction
of job security in Government undertakings no longer holds good,
in the context of better emoluments and benefits offered by the
private sector to the design personnel who have gained experience
in the public undertakings. In fact, there appears to be a deliberate

7—1 Deptt. of BPE[72
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attempt by the private enterprises to ‘steal’ them away from these
undertakings as it is cheaper to do so rather than train up fresh
design engincers from the raw, }

i (Para 7.1)

35, It has been revealed by a separate study made recently by
the Burcau that the incidence of flight of technical personnel is
highest among graduate engineers, The undertaking stricken most
by this problem is the MAMC, The study has found that this Cor-
poration lost 27 out of 57 engineers trained by them in the felds
of design and technology development. The study has also  found
that the foss has been greater among design engineers as compared
to other technical personnel.

(Para 7.4)

36. The reasons for resignation of these persons were (i) for
going abroad either for study or for employment or for improving
<areer prospects, (ii) more congenial work environments elsewhere,
(iii) to join ancther enterprise for bettering prospects, (iv) the
tendency of management to concentrate more attention on manufac-
turing activities and less on the lareas such as designs, rescarch and
development etc. which are slow in yielding results and which also
keep the Design Burcaus conscquently under-loaded resulting  in
the designers spending their time in looking for better prospects
outside.

(Para 74)

37. In some cases, for want of promotion opportunities within
the Design Organisations, experienced Chiefs of Designs have gone
over to higher managerial or administrative posts, thereby, denying
the Design Organisation, the benefits of their rich experience.

(Para 7.4)

38. The Hight of highly qualified and experienced design engi-
neers not only represents a substantial loss to the undertakings who
have invested large sums in their training but is a serions reflection
on our present policies and proof that the incentives to retain them
are not sufficiently attractive,

(Para 7.3)
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Measures to retain & motivate design personnel

39. The problem of flight of design engineers to other organi-
sations or even outside the country is inevitable as it is tmpossible
to ensure that conditions of service and prospects for promotion in
a particular undertaking would always be better than those avail-
able elsewhere. Despite this, it is necessary that undertakings should
take all possible steps to retain experienced design engineers within
the organisation. For this, a number of steps would be necessary.
We would recommend the following:

(i) Adequate opportunities for advancement should be pro-
vided within the Design Organisations by creating inter-
mediary and special grades.

(ii) After an engineer has put in five to six years of service in
a particular grade he should be provided a higher grade
instead of allowing him to stagnate in that grade for a
long time.

(iii) The chiefs of Design Organisations, at least in large
undertakings, should be equated with the post of General
Manager or Deputy General Manager. The offcer in
design organisation should enjoy a status equal, if not
higher, to those holding managerial posts. This would
minimise, if not altogether remove, the possibilities of
their seeking jobs in other departments within the organi-
sation.

(iv) Design engincers with aptitude for managerial functions
should not, however, be debarred from moving to such
positions.

(v) The present requirement that a trainec has to sign a bond
that he will not leave the organisation for certain number
of years after completion of his training should be raised
to 8 or 10 years.

The MAMGC have stated the raising of bond after training from 8
to 10 years is not a practicable onc. The NIDC have stated that while
higher grades may be allowed for thesame work, it should berelated to pro-
fessional development and not mercly tothe ength of service.
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40.
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One of the measures necessary to fill the gaps resulting
from inevitable departures from the organisation would
be to have a regular minimum number of trainees in the
‘pipe line’ throughout.

(Para 7.9)

Sometimes there is a lack of opportunities for career deve-

lopment owing to the following factors:

(a)

(B)

(c)

41,
(a)

(b)

©)
(@)

Recrujtment of a large number of engineers in the earlier
stages of the project at almost the same period cither for
foreign training or for training in India.

As such officers are in the age group of 28 to 45 there is
not likely to be any significant retirement during the next
6-10 years in the higher posts,

Limited scope for expansion of activities which could pro-
vide adequate openings in the future.

(Para 7.5)
Some of the steps suggested to meet this sitwation are:

Intermediary stages in the pay scales, providing for special
pay be introduced so as to provide incentive. Deserving
offices in the scale of Rs. 775-1375 be provided incentive
through “promotion” to those stages carrying special pay
of Rs. 100 and Rs. 200 p.m. A special pay of Rs. 90 be
introduced between the scale of Rs, 450-1075 and Rs.
775-1375. Similarly officers in the grade of Ra. 1375-1735
be given incentives on the basis of their merit and accom-
plishment in the form of a special pay of Rs. 150/-

Review of the sanctioned strength in the cadre from time
to time in order to provide for the needs of the Organisa-
tion as well as carcer advancement for the engineers.

The intake from outside be regulated.

Deployment of some personnel at the senior levels in
other organisations cither by deputation, transfer ‘or ab-
sorption so as to avoid their swmgnation and to provide
scope for chain promotions,
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(e) In specialised organisations, the need for a longer grade
especially at the lower levels appears inescapable. In the

larger grade itself, there should be room for promotion by
selection.

(Para 7.5)

42. The question of undertaking applied research work connect-
ed with development by the undertakings raises two questions viz
(a) whether such work, in view of the large resources required,
should be left exclusively to separate research organisations/labo-
ratories outside the undertakings and (b) whether in a multi-unit
organisation (if part of such work has to be with the under-
takings), this work should be centralised or left to the units con-
cerned. Different views have been expressed on this; some hold
that in view of their immediate objective to achieve rated produc-
tion levels, this work should be entrusted to outside organisations.
Others are of the view that this is an integral part of their work and
facilities should be created for carrying it out effectively within
their own plants.

(Para 8.1)

43 Some of the enterprises have su gested that a percentage of
\ P sug pe £
their turnover should be spent on R & D activity.

(Para 8.1)

44. The cost of undertaking R & D work, arising from the
requirements of design development, would be obviocusly quite large.
The undertaking would naturally be reluctant at the present stage
of their development to take up this work, even if it may legiti-
mately be part of their product-development effort. |Some of the
undertakings are quite positive than R & D work connected with
product development should be an integral part of their activities
and it is only this close and continuous relationship between the two
areas, within the manufacturing plant, that will be effective and
yield satisfactory results.! The same practice is followed in some of
the large manufacturing companies abroad.

(Pz2ra 8.2)
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Facilities for applied research

45, It would be in the interests of product development, if some
applied research facilities are set up at the plant level itself. This
would also help to provide the necessary climate and mdtivation for
carrying out improvements/innovations -in designing the products
they are manufacturing., Since design innovation has a major bear-
ing on profitability of the organisation, the motivation for carrying
out problem-oriented research can be provided by the organisation
itself. In the area of product improvement, facilities for such work
can be organised under their own umbrella, possibly under a sepa-
rate functional wing.

(Para 8.2)

46. In view of the need to interlink design and production
effort closely, it would be advantageous to locate the design develop-
ment effort at the unit level in the case of wunits of a multi-unit
organisation producing different products. Research problems having
a wider beuring and affecting a number of other products, will
inevitably have to be entrusted to national or regional research orga-
nisation.

(Paras 83 & 8.4)

47, ["l:'hc present set up of the design organisations seriously
lacks resecarch base. The creation of ‘such a base should be the long
term objective of undertakings for which planned measures will
have to be initiated even from now:)

(Para 8.5)
Linison with Research Organisations

48. One of the essential requisites of successful design and
development effort is that whatever capability is available in related
research and production organisation is fully made use of. This
requires close liaison between the preduction units and the pational
laboratories.

HEIL and BHEL maintain close liaison with each other and
technological institutions like MACT, Bhopal, IIT, Kanpur, Flec-
tronic Research Institute, Pilani and Power Research Institute,
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Bangalore. Even so they feel the liaison needs Further streng-
thcning._d_

HEC keep in close touch with CMTI, CMERI, etc,

HMT cooperate with the CMTI and other Government re-
search organisations and laboratories. As machine tool development
requires continuous research backing, they would like Government
help to establish contact with research institutions in Europe and
America.

(Paras 8.7—8.16)

. 49, *It is likely that the national laboratorics do not find indus-
trially oriented projects sufficiently challenging in terms of technical
achievements. The Team are, therefore, of the view that as the
bencfits from industry-oriented projects could be very great in terms
of import savings,[iS% of the programmes (in monetary terms) of .
the national laboratorics should be set apart for such projects, In-
dividuals actively participating in such projects may also be reward-
ed suitably.

Measures for better liaison with research bodies

50. To facilitate direct dialogue and more dynamic and com-
mitted efforts for indigenous development of industrial products and
processes, each undertaking should have direct understanding with
one national R & D institute specifically and a tew others in gene-
ral. Senior board members of such industy should be associated in
the policy/project formulation level of the institute.

(Para 8.18)

51. Periodic industry-wise seminars should be organised to
consider design and technological problems of different industries
to enable transfer of knowhow between industry and research insti-
tutions.

(Para 8.18)

*Ta= Dept. of Science & Technology have stated that the problems
relating to the R. & D. programmes in the national !aboratories would be
solved to a great extent with the implementation of the 8. & T. plan.
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52. A coordination Committee should be set up in the D.G.T.D.
to consolidate information relating to available indigenous knowhow
in various fields.

o

(Para 8.18)

53, A permanent cell may be created in the BPE to coordinate
“and pool the requirements of the undertakings in the fields of

developing design capability and procuring necessary facilities
(Para 8.18)

. 54. Common chairmanship of the undertaking and the asso-
ciated rescarch body will help the flow of design data between them
within the contractual obligations imposed on the production units
by their collaborators.

(Para 8.18)

« 3. Deputation of personnel on an exchange basis will help
flow of information from one organisation to another under the pre-
sent constraints of secrecy of collaboration agreements. This is a
field where Government’s present policy in regard to deputationists
needs a small change.

: (Para 8.18)

56. By and large, very little resources are devoted to problems
of advance design. HEIL bave an advance design centre for steam
turbines only. Their forward plan pays attention to new develop-
ments. The Tiruchi Plant of the BHEL has drawn up a list of
projects calling for concentrated auention. HEC have stressed the
need for an advance design institute for steel industry. The Hindus-
tan Shipyard will rely on the work of the Central Marine
Design & Rescarch Organisation, when it is established. The under-
taking has prepared a feasibility report of this organisation, The
HMT have a well organised R & D Department engaged in a num-
ber of developments whose products are to be released for commer-
cial production. MAMC has not felt the need for a separate Ad-
vance Design Centre.

(Paras 8.19—8.24)

57. The design organisations have generally grown in an un-
planned manner. There is need to organise them on sound footing
10 meet the current operational requirements and also to meet the
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future needs of the undertaking and the concerned industry group.
This wider aspect of R & D activity has to be kept in mind by pub-
lic undertakings in the largers interests of the country as, in most
cases they would be the biggest units in the respective industries.
Consequently, the Design Organisation in each undertaking should
be so organised as to be able to.do forward planning based on mar-
ket rescarch to develop new products continuously. It should be the
responsibility of a cell in the design organisation to “look ahead”
and adopt a futuristic approach. fAdvanccd Design Cells” should
be set up in all undertakings to build up capabilities for designing
proto-types of mew advanced machines. It is necessary to lay much
greater emphasis on this aspect of development work in view of
‘the avowed policy of the Government and objectives of the under-
takings to develop indigenous tcchnology'.)[

—

(Para 8.25)
* Technical image

58. The role of the design organisation in projecting the

technical image of the undertaking to which it belongs needs more
attention.

(Para 8.26)

59. *The Team support the suggestion of HEC to sct up an
institute for research problems of designing equipment etc. for
Steel 1ndustry.

(Para 8.27)

Perspective plan

60. It is necessary that the design organisation should have a
perspective plan for a reasonable period, say 10 to 15 years. Based
-on the manufacturing or production programme, the Design Depart-
ment should draw up a perspective plan of action for developing
product designs,

(Para 8.30)

%The CEDB hassince beenconverted into a separate company, namely
Metallurgical Engineering Consuitants {India) Ltd. and is being expanded
o mect the needsof the steel industry
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61. The Team supports the proposal of Hindustan Shipyard'
for setting up a Central Marine Design and Research Organisation:
with financial support from the Government.

(Para 8.32)

Foreign collaborations

62. Achievements of the design organisations have been possible-
largely through purchase of technical know-how, design documenta-
tion, etc. A number of difficulties/problems have been experienced
by the undertakings in respect of the collaboration agreements..
Certain HEIL agreements provided only for supply of manufactur-
ing information and not design knowhow. HEC have felt the lack.
of provision for updating the designs. Basic documents and calcula-
tions are not also made available to help initiate applied design.
work. Hindustan Shipyard felt the need for providing for training
of design personnel on a continuous basis. In the case of tailor-
made equipment, MAMC have experienced difficulties relating to.
Indian Standards, use of indigenous materials, etc.

Some of the deficiencies noticed in the collaboration agreements.
are given below :—

(a) Some of the collaboration agreements entered into in the
past provide for only supply of documentation without the
supporting basic calculations.

{b) There has generally been no provision making it obligatory-
on the collaborator to transfer information regarding improve-
ments /developments to equipments/processes.

(¢) Entering into collaboration agreements for total project know-
how on a total turn-key basis is a very costly manner of
acquiring design know-how.

(d) The provision prohibiting the disclosure of knowhow to
third parties often leads to repetitive import of the same
knowhow by different agencies.

(¢) In some cases, provision relating to training of Indian per-
sonnel in the collaborator’s works did not include the re-
quirement for acquainting the engineers with design know-
how but only with the manufacturing processes.
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63. While considerable advances have been made in building up
technical knowhow in certain areas, dependence on imported techno-
logy will have to continue in certain areas till requisite skills are built
up within the country. Since it would not be profitable to attempt to
master all the design and technological practices being developed
abroad, it would be more profitable to concentrate the scarce technical
talents in limited areas and to buy the technical knowhow and designs
from abroad in sophisticated areas in the short run.

(Para 9.13)

Coilaboration agreements : Need for Care
64, *Greater care should be taken in drawing collaboration agree-
ments to ensure that :

(a) the transfer and assimilation of technical knowledge, design
knowhow and other facilities are brought about in the most
advantageous manner;

(b) collaboration agreements provide for supply of not only
documentation but also of detailed design sheets, specifica-
tions and calculations. Such details as quality of raw mate-
rials, substitute material and alternative processes to suit
different working conditions should also be invariably in-
corporated;

(c) collaboration agreements also ensure that knowhow/further
developments, adaptations and improvements effected by the
collaborator to the design/processes/equipment supplied by
him are made available to the contracting Indian parties;

(d) In some spheres knowhow could he imported through
National Institute and sub-licensed to the industry. Close
association of public undertakings with the National Insti-
tutes and setting up of working arrangements between them
for better assimilation of knowhow would enable compara-
tive analysis of knowledge/processes available in the world
and selection of the best available:

(¢} for better assimilation of basic concepts, data and information
and to ensure fuller utilisation, improvement and

*The Dept. of Science & Technology have stated that the recommend-
ations on foreign collaboration are being taken care of bythe NCST Group
which is’ working out new guidelines onforeign collaberation.
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diversification within a reasonable period, each undertaking
should have a R & D cell working from the very begining;

(f) care should be taken to break down the project into various
sub-elements to ensure that designs and processes are obtained
from the most capable manufacturers in the world for each
of these clements instead of entering into blanket agreements;

{g) training of personnel by the collaborators should also cover
training of the engincers at their R & D organisation. Re-
fresher courses to enable the teams to absorb knowledge
about latest improvements should also be provided for;

{h) in the case of collaboration for tailor-made items of equipment,
a liaison officer should be kept at the collaborators’ works,
while the designs are prepared to guide them with regard to
indigenous availability of raw materials, implementation of
Indian Standards, safety and other requirements;

{1) Restrictions placed by the “disclosure’ clause can be overcome
by adopting one of the following measures :—

(i) The clause should be so worded as to permit the use of

information obtained by one undertaking in other Gov-
ernment undertakings.

{ii) Government should directly acquire design knowhow.

(iii) If holding company type of organisation would make
the transfer of the imported knowhow to its subsidiaries
casier and enable its better utilisation and assimilation, it

may be desirable to set up such companies in  different
sectors,

(iv) In certain spheres, knowhow could be imported through
national Institutes and then sub-licensed.

{j) Imports of sophisticated  equipments/components/spares
should be accompanied by acquisition of their design know-
how specifications etc.

(k) In view of the scarcity of technical talent in the country, it
would be profitable to concentrate the personnel in  limited
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areas in the short-run and buy the technical knowhow and
designs from abroad in sophisticated areas. As the base of
R & D widens, it would be possible gradually to eliminate
dependence on foreign sources; and

(1) Technical teams should be sent out to different countries at

regular intervals to scout for information relating to designs
and latest technologies. (Para 9.14)

Financing R & D

65. One of the major constraints with regard to undertaking
R & D work by the undertakings is finance,

66, Finance for R & D effort could be found by the following
methods :

{a) Setting apart a fixed budget provision varying with the type
and size of industry, This may be made as a statutory obli-
gation.

(b) Provision of separate equity capital or interest-free loans by
Government.

(c) Allowing the enterprises to add 2 certain percentage to the
manufacturing cost on a cost-plus basis. Enterprises in the
competitive sector devote a certain percentage of income for
R&D.

(d) Government should give outright subsidies to enterprises
with long gestation period and low profitability rate for
carrying out R & D work.

(¢) Development work in respect of large products should be
financed by Government ¢.g. development work in respect of
generators should be financed by the Ministry of Irrigatior.
and Power.

(f) While R& D efforts in the field of advance design should
be centralised, such effort as is connected with the production
carried on by the individual plant should be located in that
plant.
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(g) The activities of the Design & Development work could be
financed by charging the factory for the services rendered
by it and by maintaining a separate profit and loss account,

(h) As part of its exercise to fix economic, financial and social
abjectives for the undertakings, Government should lay down
iu consultation with enterprises specific design development
goals for each undertaking, indicating the ways and means
of financing them,

(i) In view of the high cost involved, R& D work i some im-
portant and strategic areas should be sponsored by the
Government at its own cost as is being done in some of the
advanced countries. (Para 10.7)

Procedoral hottle-necks

67. The undertkings stated that they face scveral procedural
difficulties in obtaining Goyernment clearance/approval for technical
collaborations, import licences for equipment, critical components and
raw-matcrials needed for research and analytical tests. The Team,
therefore, suggest that rclease of foreign exchange, clearance by
DGTD, and issue of import licences by CCI&E to R&D institutions
should receive better consideration. There is need to identify bottle-
necks in this regard with a view to eliminate such delays. The Team,
therefore, recommend allocation of special foreign exchange and
issue of blanker import licences for R&D purposes.

(Paras 11.1—11.4)

‘Design archives

68. *Closer association of the undertakings with research institu-

- ‘tions should be supplemented by the establishment of a national Design

Archives which will store all design information available in the
country both in the private and public sectors. A beginning could he

made by setting up archives on a regional/sectoral basis or by pooling '
‘the available information in R&D organisations of the public sector,
This could possibly be made part of the Data Bank being set up in
-the BPE. (Para 112)

*According tothe Dept.of Science & Technology, this suggestion may
be taken care of either inthe _informa.t:on system to be built up in the Dept.
of Science & Techuology or in the Data Bank to be builtup in the DGTD.



ANNEXURE I

(Chap. I para 1.8 refers)

List of Points on which information regarding Design
Organisations was collected

Objectives :

L. It is felt that every undertaking must clearly outline the imme-
diate and long-term objectives (as distinct from ‘activities’ or func-
tions) of their Designing Organisations, after duly considering their
short-term and long-term corporate objectives and the resources
which they can spare.

(a) Do you agree with the above statement ?

(b) What objectives have been laid down for your Designing

Organisation.

(c) What is the present extent of dependence on foreign design &
consultancy firms? Please give reasons.

(d) What are your long-term plans to sustain the level of pro-
gress obtained with a view to progressively achieving com-
plete independence in the matter of foreign collaboration for
the projects under your organisation.

(e) To what extent do you plan depending upon other indigenous
design cells, Government research establishments and labora-
tories, academic institutions and Indian consultancy firms?

(f) What are your long-term plans in regard to the strengthening
of the design organisation? Please furnish details in terms of
the following :—

(i) Estimated increase in staff and office.

(ii) Estimated increase in cxpcnd-i-turc.

Staff Strength & Organisation S&ructure
2. (a) What criteria have been adopied for fixing strength of staff
and the qualifications and experience required of them?

103
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(b) Please furnish an organisation chart of the Design Organisa~
tion.

(c) To whom does the head of this organisation report?

(d) How do you ensure coordination between Sales, Designs
and Production Functions? '

(¢) What has been the sanctioned and actual strength of Design

Organisation of your undertaking during cach of the last
three years?

(f) What is the present sanctioned and actual strength of this
organisation?

(g) What is the distribution of the present strength as between
(i) Product Designs, (ii) Design of Plant, Tools and other
Means of Production and (iii) Designs of Methods and Pro-
cesses cte, (iv) Estimates.

(h) Do you have a ‘Value Analysis’ section in the Organisation &
is ‘Design’ associated with this aspect?

Recruitment & Retention of Technical Personnel

3. Have you experienced any difficulties in recruiting and retain-
ing the qualified technical personnel for Design Organisation? If so,
what measures have you taken or propose to take to overcome these
difficulties.

Budget

4. (a) What have been the budget estimates and actual expenditure
for the design organisation during each of the last three years
under the following heads:—

(i) Emoluments of staff
(ii) Cost of equipment
(iii) Other charges.
(b) What has been the ratio of the recurring expenditure on

Design Organisation to the cost of production/sales during
each of the last three years?

(c) What income has accrued during each of the last three years
directly due to the activities of the Design Organisation?
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Targets & Reporting of Performance
5. Where any performance targets laid down during each of the

last three years? If so, what were these and to what extent were they
achieved?

Achievements

6. (a) How far has the present Design Organisation succeeded in
designing various processes, equipment and products inde-
pendently (as distinet from detailed manufacturing draw-
ings)? What are its salient achievements in this respect
during each of the last three years?

(b) Are any new projects also designed by this organisation? If
so, please furnish details for each of the last three years.

(c) Is construction and installation work of projects also under-
taken or proposed to be undertaken? If so, please furnish
details for each of the last three years.

(d) How far has the design cell helped in stepping up production
by suggesting technological innovations and thus introducing
modern production techniques and designs in the plants?

{¢) What is the value of import substitution which has been
made possible by Design Organisation during cach of the
last three years?

(f) How far has this organisation helped to bring down the cost
of production?

(g) What are the other advantages derived as a result of the
functioning of the Design Organisation in financial terms
with regard to the impact achieved on the profitability of the
Corporation?

(h) Has any specific study been made in this respect?

Technical References

7. What is the present arrangement for making available up-to-
date world wide technical reference to the design organisation? Do
you consider it adequate?

Miscelianeous
8. Any other information which you consider will be relevant for
making a proper study of the design organisation of your undertaking.

8 —1 Dzptt. of B.P.E./73



ANNEXURE II
(Chapter IV, Para 4.1 refers)

Heavy Electricals (India) Limited

Organisation Chart of Research and Development
Chief R.acarclh Engineer

| | |
METALS !’}ROUP Electro, Technical otandla.rds Import Liaison
} Group Materials Substitu-
| | and Process tion Cell
' ]
, Sr. S8.E.
Section Engr, S.E. S.E. 1
{Metallurgical) {Mechanical)  (Chemicals) l
1 3 - - Standards Materials Print
Non Gen. Process Room
Distruc- Metallur- Testing Work- Inorga- Organic
tive gical shop nic
testing
I |
S.BE. S.E. S.E. Asstt. S.E.
(High Voltage) (Magnetic and (Process) (Quality Control

Standards) Oscillographic)
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ANNEXURE II—Contd.

Heavy Electricals (India) Ltd.
Organisation Chart of the Design Organisation
The product design organisation is under the control of the Company Chief Engineer.

Divisional Manager

Superintendent Sales lM'anager Divisionak Chicf
{incharge of {incharge of Sales Engincer (incharge
manufacturing function) of Design function
function)
Assistant Divisional
Chief Engineer
. | | 1. .
Chief Draughtsman Section Section Section Section
Engineer Engineer 1 Engineer 2 Engineer 3
{Estimating)
] L. .
Standards Tooiing Styiing
Stocking
N I, .
Engincer 1 Enimcer 2 Engineer 3
|
|

Draughtsmen

L01
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ANNEXURE II—Contd..

Heavy Electricals (I) Limited

1. Details of staff of Design Organisation during the last three
yeans,

Sanc. Actual
tioned

31.3.1968 . . . . . . . 1372 1228
31-3-1969 . . . . . . . 1388 1102
31-3-1970 - . . . . . . 1392 1208
31.3.1971 . v . . . . . 1392 1208

II. Emoluments of Staff of Design Organisation

Budget Actual
(Rs.in  (Rs.in

lakhs) lakhs)
1966.67 . . . . . . . 69-94 66-98
1967-68 . . . . . . . 78-29 7246

l 968-69 - . - . . . . . 74'22 75 '96

III. Plans for strengthening Design Organisation

Net  addition
Staff Expendi-
fa Tokba
1970710 . . . . . . . . 50 11-2
w22 . . . . . . . 100 15-4
1972-713 .« . .+ < . . . 150 19:6

1973"74‘ - . . . . a . . 200 23 '8




ANNEXURE II—Contd.

Bharat Heavy FElectricals Ltd. (Tiruchirapalli)

Organisation Chart of Design Department

CHIEF DESIC:N ENGINEER

DCputL Chief Dt:pu_tyI Chief

Dy. Ghi!:f Design  Deputy !]hief

Dy. Ghilcf Design

Engincer Engineer Engr. (Boiler Design Engr. (FuelFre-  Engr. (Pipe Lines
(Commissioning, (Detailed Projects & Engineer Paration and Air  valves & Fittings)
Testing & Training Design & Thermal (Bolier Engineering)
Customers Co-ordination) Calculations) Detailed
Boiler Plant Designs)
Operations
Ass t. Supdts. SRDesign SR Design SR. Design SR. Design SR, Design

' Eni[rs. Engrs. Engrs. Engineers Engincers

| l | |
Asstt. Engineers  Design Engrs. Design ' Engrs.  Design Engrs. Design Engrs.
Foremen Foremen

Chargemen
Draftsmen Draftsmen Draftsmen Draftsmen Draftsmen Draftsmen

| .
Dy. Chief Design

601



ANNEXURE II—Contd.

Bharat Heavy Electricals Ltd. (Hyderabad)

Organisation Chart of Design Department

Heavy Power Equipment Plant—Hyderabad

CHIEF ENGINEER

DEPUTY CHIEF ENGINEER
(TURBINES & PUMPS)

SR. DESIGN ENGINEERS

DESIGN ENGINEERS/ASSTT,

ENGINEERS

DRAFTSMEN

i

DEPUTY CHIEF ENGINEER
{TECH. SERVICES)

SR. DESIGN ENGINEERS

CHEMISTS

METALLURGIST

DEPUTY CHIEF ENGI-
NEER
(TURBO ALTERNATORS

3P. DESIGN ENGINEES

DESIGN ENGINEERS/
ASSTT. ENGINEERS

DRAFTSMEN

[
i
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ANNEXURE II—Conid.

Bharat Heavy Electricals Ltd. (Hardwar)

Organisation Chart of Design Department Heavy Electrical

Equipment Plant—Hardwar

CHIEF ENGINEER

Dy. Chief
Engr. (Tur-
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Sr. Design
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ANNEXURE II—Conzd.

Bharat Heavy Electricals Limited

I. Details of staff of Design Organisation during the last three
years,

Details of staff of Design Organisation duringthe last three years.
Hardwar Hydera- Tiruchi

bad
Present sanctioned strength . . 980 260 270
Present actual strength . . . . 514 2.9 278

II. Emoluments of staff ol Design Organisation during the last
three years.

Hardwar

{Rs. in

lakhs)

1967-68 . . . 13-69
(actual)

1968-69 . . . . . . . 20-97
{actual)

1969-70 . . . . . . . . . 26-05
(actual)

Hyderabad Tiruchi

Budget Actual  Budget  Actual

1966-67 . . ] . 10.58 8-64 10-00 8-94

1967-68 N . . 9-18 9.94 12-00 13.29

1968-69 . . . 12-18 13-00 16-96 16-31

1II. Plans for strengthening Design Organisation

The exact requirement of individual units would be different in
view of the different levels of organisational set up.

Design Office to be increased by 20 to 40%.

Expenditure expected to go up by 20 to 40%,
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ANNEXURE Il-—conid.

Hindustan Shipyard Ltd.
Design Office

Director of Ship Construction

Chiel Manager Prlojcct Designs

Dy. Naval Architect

I
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S.D.M.Pr. SD.M. Pr. (ACD)
(ACD) (ACD) |
t
| , DA,
, !
f | DA 35D
D.A. D.A. I
l ’ 35D
3sD 38D | 4D
| ‘ aD
sh 3D
l SUMMARY
3)c. D. 3 jr. D. .
ChiefManager. 1 Dusign.
Manager. 2 Asst,. I
Asstt. Manager 3 Sr.D/man 27
Asstt, Chief Df/man. 29

Draughtsmen. 6 Jr.D/man 8

gl
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ANNEXURE I—contd.

Hindustan Shipyard

I. Details of staff of Design Organisation during the last three

yéars,
Year Sanc~ Actual
tioned  Strength
strength
1967 68 . . . . . 15 3
1968-69 . . . . . . - . 15 3
1969-70 . . . . . . . . 17 5

II.

Emoluments of staff of Design Organisation during the lust
three years.

No information given as the Design Office is still in the process

of being organised.

III. Plans for strengthening Design Organisation

Ofhicers to be increased to 18 during the next five years and staff

to 55, Estimated increased in expenditure would be Rs. 25,000/- per
month.

10—1 Deptt. of BPE/73



ANNEXURE II--Contd.

Present Organisation of Heavy Machine Building plant
Design Office : Heavy Engineering Corporation

GHIEF DEISIGN ENGINEER

Lo
Dy. CLief Design Engincer Dy. Chief Design |Eng1necr
Blast Furnace o . l
Steel Melting Sintering equipment
Heavy Rolling Mill  Gontinuous Billet Mill
Design Preparation _Planning and
Registration
Finishing Lines Reduction Gears .
Cranes Drilling | Rigss
Machine Calculation
. and Testing Tracing Group
Electtic Drive Lubrication and i -
Hydraulic Drive Press & Forging Mining Crushing | &
: Equipment Grinding Equip.
Experimental Shop Records Group

General Machines Continuous
Casting Machine
Steel Structure Excavator

Coke Oven
Equipment.
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ANNEXURE II—Condd.

Existing organisation chart of Design department Heavy
Machine Tools plant.

Heavy Engineering Corporation Ltd. Ranchi

CHIEF DESIGN ENGINEER

DY. CHIEF DESIGN ENGINEER

|

|

|

Mechanpical Electrical Research & Standardisation
Section Section Prototype Printing
| | Archives
\ All Mjcs All MJe
Sr. Design Engincer
Planing Mjc Lathe & Radial drilling
Grinding ctc. V.T.M.M;c Horz. boring Mfc ]

Standard Printing Actchive

LTt
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Heavy Engineering Corporation

L. Details of staff of Design Qrganisation during the last
three years,

1. Heavy Machine Building Plant :

San- Actual

ctioned

Strength
196768 ., . . . . - . . 607 369
19G8-69 . . . . . N . . 607 337
1969-70 ., . . . . . . . 607 333

Besides, there is a Structural Design Office which has at present
160 technical persons. Expenditure figures not given.

2. Heavy Machine Tools Plant :
Sanctioned strength is 79 and the actual is 59.

3. Project and Development Division :
{Central Construction Design Unit)

The Present strength is 173,

II. Emoluments of staff of Design Qrganisation during the last
three years.

Heavy Machine Tools Plant.

Rs. in
lakhs
1967-68 . - 3.15
1968-69 402
1969-70 . . 4.43

II1. Plans for strengthening Designing Organisation,
Estirated increase in staff and expenditure not gven.



ANNEXURE II—Contd.

Hindustan Machine Tools Ltd. Design Office

CHAIRMAN & MANAGING DIRECTOR

Chief clyf Design
& Devclopment

ADVANGED
PRODUCT
DESIGN

Numerical Control
Structures and
Control Systems

Machine Elements
Unit Machines
Lathes

Milling Machines
Drilling Machines

Grinding Machines
Gear Cutting
Machines
Automats

Broaching Machines

Boring Machines

PRODUCTION
TEGHNOLOGY

Product Enginee-
ring

Process Engince-
ring.

Mecthods &
Estimation

Production Tech-
niques

Assembly Techni-

ques

SPMs (Automatic)

SPMs {Custom Built) Transfer

Die Casting
Machincs
Printing Machines
Tractors

Watch Making.

Lines

Tools design
Series and Mass
Production.

PROTOTYPE
TESTING

Geometrical
Accuracics

Static
Rigidity

Dynamic
Stability

Performance
Tests.,
Testing of
Control
Systems.
Testing of
Machine
Elements.

RESEARCH &

DEVELOPMENT. STANDARDS

New Materials
New Processes

New Cutting
Tools.

Machine Eleme-

nts (Bearings, Con-
trol Slideways
cte.)

Advanced Numer-
ical Control.

Adaptive Controls

Fluidics

CENTRAL TECHNICAL
INFORMATION
Basic Machine Technical
Elements. Information
Tools Documentation
Equipment Technical
Translation
Inventory —————
CGontio]l ADMINISTRATIVE CON-
TROL OF THE RESPEC-
Impert Subs- TIVE GENERAL
titution MANAGER

ISO & ISI UNIT DESIGNS HMT I &
activities I, III, IV, V
Maintenance Design Scrvice
Design
TFooilowing up of Alternations.
Service QOrientat ion of Designs.
Import Substitution
Unit Standards
Tnit Documentation
Technical Information.

611
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ANNEXURE II—Contd.

Hindustan Machine Tools Ltd.

1. Details of staff of Design Organisation dwring the last three

yenrs,
As on Januwary !, *As on June 1,
. 1969 1970
Designation —

San- Actual San- Actual

ctioned ctioned

Chief of Design Development .. - 1
Chief Engineer . . . 1 1 5 1
Scnior Enginfﬂ' . . . 6 4 32 2
E{lginm . . . . 20 3 68 7
Junior Enginecrs . . 69 41 109 70
Draughtsmen . . . 60 68 188 107
156 117 403 187

1I. Emoluments of staff of Design Organisation during the last
three years.

(i) Emolumets of staff . c e e ] Year 1970-71
) (Rs. in lakhs)
{li) Cost of equipment . . - .

(iii} Other charges . . . . . . 37

1I. Plans for strengthening Designing Organisation

Dcsign Organisation is being continuously strengthened.

Estimated increase instaff and officers . . About 200

. . Rs. 25 lakh per
annurmn,

Eetimated increase in expendityre

*This does not include the design and development personnel working
on Special purpose Machine Design. As on June, 1970pthcrc arc 134 pet-
sons In position.



ANNEXURE l-~Cond.

Mining & Allied Machinery Corpo-
ration Ltd.
1. Details of staff of Design Organisation during the last three
years,

Since the Design Organisation had been in the process of re-
organisation, no information has been given,

II. Emoluments of staff of Design organisation during the last
three yesars :

Rs. in
lakhs

1967"68 . » . . - . . - . . 11-40
1963'69 . . - . - . - 10'68
1969-70 . . . . . . . . . . 10-44

IIT. Plans for etrengthening Design Organisation,

Proposal under consideration. Hence no information given.
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ANNEXURE Ii1

(Chapter IV, para 4.19 and
Chapter VIII, para 8.23 refer)

-(a) Activities of Central Design Development and Re-
search Department of HMT

1. To preparc and consolidate development schedules of new
products, accessorics and improvements on existing products in colla.
boration with HMT Units.

2, To evolve short and long range product policy of the company.
in collaboration with Commercial Department and other HMT' Units.

3. To associate with HMT Uhits and Commercial Department for
the implementation of new products as detailed in the drill for intro-
duction of new products in HMT.

4. To co-ordinate and assist HMT Units in the implementation
of design and development programme.

5. To recommend the commercial production of products after its
prototype testing and redesigns is completed.
6. To design and develop new project at the request of =
{a) Board of Management.
(b) HMT Units,
{¢) On its own.
However, in all the above cases, the Unit Design Chicfs will be
closely associated.

7. To provide advanced testing facilities to the Units for new
products developed and any other attachment,

8. To provide assistance to the units in the following felds «
(2) Value Engineering of Products.
(b) Training of Design & Testing Staff.
(<) Evaluation of Designs.
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9. To develop expertise and establish a full-fledged Research and
Development Centre to back-up the activites of the HMT complex.

10, To conduct Central Standards activities.

11, To coordinate the participation of HMT Organisation in
Conventions, Seminars and Exhibitions, both of national and inter-
national importance.

12, To maintain Central Technical Informaton Service for
disseminating information regarding the latest advances in technology
and product trends through organised effort.

13, To establish Central Industrial Design Cell,
14, To evolve systems for product evaluation,

11—} Deptt, of B.P.E./73



ANNEXURE III—Contd.
(b) Activities of the Unit Design Department of HMT
1. Development of new products to replace the existing range of
products to remain effectively in the Indian and International markets.

2, Continuous development of the existing products at regular
intervals to improve its performance and marketability.

3. Value engineer each product for economical production to be
competitive in the domestic 4nd international markets.

4. Continuous adaptation of the product to the changing demands
~ of technology and the development of new materials and standard
parts.

5. Build prototypes of new designs and conduct preliminary tests,

6. Evaluate quality of manufacture of established products.

7. Development of Design Staff.

8. To prepare and maintain unit standards which are not covered
by Central Standards.

9. To maintain and organise cffective technical jinformation
service,

10. To organise and maintain, storage and distribution of draw-
ings, standard sheets etc. required for production in the unit,
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ANNEXURE IV
(Chapter V, para 5.2 refers)

Some of the salient achievements
of the Design Organisation of
Heavy Electricals (India) Ltd.

(i) Design of water turbines and water wheel geaerators for
UBPC, Ramganga, Koyna, Ukari, Sumbal Sindhi, Gumti and Khodri-
hydel Project.

(ii) Design of a 30 MW air cooled turbo-generator,

(iii) Design of heat exchangers for a 30 MW steam generating
set for Namrup Power Station.

(iv) Design of industrial motors upto 2000 HP rating,

(v) Design industrial control gears and composite industrial
drives.

(vi) Design of over 400 transformers upto 250 MVA rating of the
220 kV class.

(vil) Special purpose transformers like furnance trapsformers,
Bokaro Steel Plant, a 12.5 MVA transformer for railway electrification
and rectifier transformer, transformers and motors with aluminium
windings.

(viii) Sine wave generators,

(ix) Design of a metre gauge Diesel electric loco traction genera-
tor.

 (x) Development of the design of an inductor alternator to re-
place exciters on metre gauge diesel locos.

(xi) Development of the design of a 1500 V DC Loco traction
motor of 690 HP rating.

(xii) Electric voltage regulators and speed control devices.
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ANNEXURE 1V
(Chapter V, para .3 refers)

Bharat Heavy Electricals Ltd.

DesignspevelopmentatthellnibmghPMBoﬂerl’hnt.

(1) 420 t/br. pulverised fuel fired, dry bottom type, boiler to
match the parameters of 100 MW non-reheat steam turbo gencrator
of Russian design.

(2) 60 t/hr. bi-drum, oil fired, process steam boiler for MFL.

(3) 115 t/hr, oil fired packaged boiler for HOC Ltd., Rasayani,
Maharashtra,

(4) 125 t/hr. Asphalt fired boiler for Haldia Refineries.

(5) 30 t/hr. Bi-drum typi: oil and gas fired boiler for Gujarat
Aromatics Ltd,

(6) 6 t/hr. oil fired boiler for FCI, Sindri.

(7) 105 t/hr, Waste Heat Boiler for FEDO, Alwaye, Travap-
core.

(8) 540,000 lbs/hr. oil fired Membrane walled Boiler for Tunku
Jaffar Power Station, Malaysia (EXPORT ORDER).

Besides the above, original designs are being made for muld-
fuel fired boiler capable of burning pulverised fuel, oil or natural
gas and rawed at 395 t/hr. to match the performance parameters of 120
MW turbo-alternator being supplied by HE(I)Ltd., Bhopal. This ori-
ginal design is against the order placed by Gujarat Electricity Board.

The original designs indicated above also pecessitated evolving
of designs for connected auxiliaries to match,

The following are the adaptations with suitable improvements on
original documents received from USSR :
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(i) Pulverised fired boiler rated at 380 t/hr, for Bhatinda Ther.
mal.Power Station of Punjab State Electricity Board. The
Boiler is to match the steam parameters of 110 MW turbo.

Heavy Power Equipment Plant, Hyderabad,

(i) Design of small turbine of capacities of 5, 9.5, 125, and 19
MW based on the enquiries received from various customers.

(ii) New designs for turbo-alternators of sizes 7.5, 95 & 12 MW
for different industries in India.

(iii) Modified designs for air coolers for turbo-alternators.
(iv) Circulating’ water pumps and. other pumps.

Heavy Electrical Equipment Plant, Hardwar.

(i) Design of the first. 30 MW Hydro set for Giribata Project
in Himachal Pradesh' comprising hydro-turbine, hydro-generator and
associated controlgear has successfully been completed and manufacture
is on hand.

(ii) Design .of 16 MW hydro set for Bhatgar Project has also
been completed and the manufacture of the same would be taken up
on shop floor shortly.

(iii) Design of 630-MW Asynchronous maching has been evoly.
ed and the machine has been manufactured successfully. Final tests
are now in progress.

(iv) Design of the flame proof switchgear was evolved and the
prototype was manufactured. Prototype 'has been approved by the
Inspector of Mines, Dhanbad, and now the series producuon to this
design is in hand. Two more of such gear are in various stages of
development.

12—1 Deptt. of B.P.E./73



ANNEXURE IV
(Chapter V, para 5.4 refers)

Hindustan Shipyard
List of major projects of Ship coustruction umdertaken

(i) Tender for proposed I. N. Survey Vessel. The Indian Navy
has' kept this proposal in abeyance since they are modifying their basic
requirements and design for this vessel.

(ii) Design for 12000 Ton cargo Liner for Shipping Corporation
of India for their Indian/Australia Run. This Project is also kept in
abeyance since Messrs. Shipping Corporation of India Ltd,, has indi-
cated priority to their India/America Run vessels mentioned below.

(iii) Design for 14,500 Ton D.W.T. fast semi-container cargo
vessel for M/s. Shipping Corporation of India Ltd., for their India/
America Service, in collaboration with Messrs Burness, Corlett and
Partners Ltd.,, UK,, is on hand.

(iv) Design of a Training Ship for D. G. Shipping. Order pro-
cured and construction of ship is on hand.

(v) Tender submitted for a 6000/8000 Ton D,W.T. cargo liners
for Iraq Maritime Transport Company, Iraq. Our Ministry is not too
keen on our eatering the export market now.,

(vi) Preliminary Designs have been worked out and the cost of
construction quoted for a 16,500 Tons Oil Tanker for Messrs Ship-
ping Corporation of India.

(vii)) Among the minor projects mention may be made of
the following :—

(1) Passenger motor launch for Visakhapatnam Port.

(2) 500 M Grab Hopper Dredger for Visakhapatnam Port.

(3) 2000 BHP. Kort-Nozzle Tugs for Visakhapamam Port.

(4) 1500 BHP Kert Nozzle Tugs for Paradeep and Mangalore

Ports, '

(5) 500 Persons landing craft—Ferry for Shipyard personnel.
(6) 1200 BHP Koart Nozzle Tugs for Tuticorin Port.
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ANNEXURE IV

(Chapter V, paras 5.5 and
Chapter VIII para 8.21 refer)

4 Heavy Engineering Corporation

Ltd.

A. HEAVY MACHINE BUILDING PLANT

Designs

o NS

»

10.
11.
12.
13.

Completely Originally Made

Coke oven equipment

. Mechanisation of coal handling plan in FFP on a wurn-key

basis.

Electronic weighing device for wagon tippler.
Rotaside wagon tippler.

Steel Structures.

Transfer Trolley.

Transfer Trolley,

Press Forging Equipment.

Lead Extrusion Press 2500 T.

5T Takeup stand for Lead Extrusion Press.
800 T Straightening Press,

1250 T Hydraulic Forging Press.

Sintering & Pelletising Equipment,

Sintering Machine 75 M2

Drum type Mizer @ 2.8 Mx8 M (Primary)

Shuttle charge Distributor 8003000

Technical Project for Pelletising Plant 100,000T'/Year.
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Continuous Casting Machines.

14, Double strand Radial type continuous steel casting machine

15.

16,

17.

18.

19.

for casting billets of 1003100 MM and 80)<80 mm.

Single strand Radial type tontinuous steel casting machine
for casting billets of 100x100m and 80)<80 mm.

General Machines
Cable Armouring Machine.
Plate Bending Machine.

Blast Furnace Equipment

Lime and dolomite kiln for FFP.
Chimney for Lime kila
Body of kiln

Burner Assembly

Tray Type Feeder
Discharging Chute
Charging arrangement
Gear for Concrete Burner
Skip, V-O 75 M3

Burnesr Assembly,

Skip Bridge.

Dust collection and air supply system of lime kiln
Installation details of line shaft kiln 40T/day.

Automatic welding machine,

Drilling Rigs Equipment

20, Light Duty Percussion Rig HMB-—PR-1.

21

22,
23.

Medium Duty Birector Rotary Rig HMB DR-15
Medium Duty Petcussion Rig HMB DR-15
Medium Duty Combination Rig HMB CR-15
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24. Light Duty Rotary Rig HMB-DR-10
Reduction Gears.
25. Reduction Gear Box for 2000 HP, cement Mill i=42,
26. 2500 H.P. Drive for 28” Finishing Lines.

27. Reduction Gear Box A-1120, i=6
18 for 2000 H.P. cement Mill.

28. Standard 3-Stage Vertical Gear Boxes,
=500

29, B=750
30, A=950

31. Standard 2-Stage }orizontal Gear Boxes,
A=400

32, A=500
33, A=650

Crushing & Grinding Equipment.
34, Secondary Cone Crusher KCD 2200B
35. Single Roll Sinter Crusher 120032100

36, Heavy Duty Apron Feeder
1800 %6500 mm.

37. Single Roll Sinter Crusher
13002700

38, Heavy Duty Stationary
Grizzly 2000 x 4700

Cranes

39, 20/5T heavy duty EOT Crane (Suitable for magnet and
grab operation).

40, Medium and heavy duty EOT cranes 5T to 50/10T capa-

cities,



41.

42,
43,

44,
45-

4 6.
47.

48.
49.

50.
5L
52,
53.
34,
35.
56.
57,
58.
59,

61.
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10T and 15T Travelling cantilever cranc for steel melting
shop.

I5ST Goliath crane 32m span.

30/ST Gantry crane, 32m span with 5Sm overhang on both
sides,
30T Gantry crane 32m span.

15T, 15/15T, 15+15T, 10/10T and 10T, 40/IST Magnet
duty EOT crane for steel mill, maximum span 37m, with
double trolleys, moving cabin and twin hook hoist,

5/5T Magnet and two rope grabbing duty EOT crage,

75/20T 100/20T and 124/20T medium and heavy duty
EOT cranes, suitable for steel mill,

150/30T crane, 75--15T and 180-4+50T Ladle cranes,
30/(200)T Stripper crane.
Rolling Mills.

Pig casting machine.

Plate coiling machine.

Furnace roller table.

Furnace bumpers.

Turn Table.

High pressure hand pump.
Cooling Bed.

Hot Bloom transfer.

Stationary stop.

Disappearing stop. (Pneumatic)
Throwing device.

Disappearing stop (Electrical).



62.
63.

65.
66.
67.
68.
69.
70.
71,
72,
73.
74,

75.

76.
77.

78.

79.

80.

8l.

82.
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Skid dog lifting mechanism.
Drive for 28" finishing mill.
Transfer Trollery.
Plate straightening machine.
Hot saw @ 1200 mm.
Crop disposal device.
Travelling stop.
Manipulator.
Housing Rollers,
Working roller table.
Hot bloom shear.
Strip coiler & 450,

3-High 450x1500 mill stand
(Tech. project)

3-High 300x800 mill stand
(Tech. project)

250-Double due mill stand (Tech. Project)
Lighter construction of 450%1200 mill

stand (Tech. project)
Tilting table for 450 mm

3-High mill stand (Tech. project)

170/500 %500 cold strip mill
stand (Tech. project)

Belt wrapper drum dia 450
(Tech. project)

Feeding press for cold rolling milt

500 (Tech. project.)

Scction straightener stand
9% 200100 (Tech. project).
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Annexure IV (Contd).
B. HEAVY MACHINE:- TOOLS PLANT

1. Sophisticated machine tools developed completely indigenously.

1. Roll turning lathe, LRT 60

Roll turning lathe, LRT 120

Deep-hole boring machine, BDH 120

Travelling type of radial drilling machine, DR 6
Travelling type of radial drilling machine, DR 10
Hydraulic copying attachment, model AC 1
Grinding Attachment, Model AG 1

Heavy special-duty too post, TP 1

Commutator turning lathe

10. Traction gears for Indian Railways.

Lol o

2w

o @

2. Design work in progress.
1. Vertical boring and turning mill, mode! BV 16
2. Centre lathe (9-shear) model LC 100 B

3. Horizontal boring machine (improvement of existing
design), model BH 100 A.

4, Oil hole drilling machine for the crankshaft.

5. Crankpin turning attachment.

3. Improvement in design of existing products made in progress.
1. Edge planing machine, model PL 12-Camage redesigned
completely.
2. Modification of the rail heads for the planing machines to
increase the rigidity of the machines.
3. Designing of new boring head for BE 100.
4, Design of new steadies for LC 100/105,



ANNEXURE 1V (Contd.)
(Chap V, para 5.40 refers)

5 Mining & Allied Machinery
Corporation

Desige work completed during the last 4-5 years
Port Mechanization and Mechanical Handling Equipment.

1. Disc Feeder—80 M’fhr . . . . . Based on Russia-
Documentation.

2. Sampler (for Bokaro) . . . . . Do,

8. Apron Feeder . . . . . . . New Design.

4. Belt Feeder for Ore, . . . . . Do.

5. Belt Feeder for Coal . . . . . . Do.

6. Spreader . . . . . . Do.

7. Wagon Marshalling Dcv:ce. . . . . Do.

8. Wagon Changing Device . . . . . Do.

9. Sampler {for Haldia) . . . . . Do,

10- Plate conveyor . . . . . . . Do.

11. Gearboxes ‘These arc our stan~
12. Gear couplings } dard products and

new sizes are bcmg
developed as an
when roquired.

13. Layout of the coal and ore handling plant for Haldia
Dock Project (about 29 work left)
Work in progress.

1. Blade feeder . . . . .
2. Apron feeder for Madras Port Tmst . . .

3. Gearboxes for Madras and Marmugoa Port orders
(4 sizes).
4. Mold back device . . . . . .

Mining Machinery :

1. UG Belt conveyor . . . . . .
2. Scraper chain conveyor . . . . .
3 Stage Loader . . . . . . .
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4. Sand Pump® , . . .
5. Sand Pump® ., . . .
6. Slurry Pump® . . .,
7. Slurry Pump® . . . .
8. Cantilever Pump . . .
9 Water Pump . . .
10. Booster Fan . . . .
11 Main Axial Fan® . .
12. Main Axial Fan® . . .
13, Diesel Locomotive . .
14, Battery Locomotive® , . .
15, Battery Locomotive®! . . .
16. Granby Car . . .
17. Shuttle Car . . .
18, Scraper Haulage . . .
19, Sand Scraper Haulage .
20. Pontoon Mounted Sand dredger
21. Direct Haulage . . .
22. Endless Haulage . . .
23. Double Drum Winder . .
24. Friction winder . . . .
25. Winder . . “ .
26. Jib Asscmbly! . . .

27. Jib Ass embly® . . .
28. Shovel Loader . . . .
29. Gathering Arm . . .

30, Hydraulic Prop (Dowty) . .
31, Rectangular Prop . . .
32. Tubular Prop . . . .
33. Cross Bar! . . . .
34, Cross Bar® . . .

35. Coal Cutter Picks .

36. Wheel & Axle . . .

37. Landing Chairs & Gates



ANNEAURE V
(Chap V, para 5.44 refers)

Heavy Electricals (I) Ltd.

Details of Project Planning work completed during the

last five years

Estimated
eapital
invest-

ment
Ras, lakhs
t. Manufacture of Transformers for 25 KV freight Locomotives 41
2. Manufacture of power factor capacitor wing Aroclor dielectric 8
3. Power Trapsformer expansion from 3000 to 8000 MVA. 280
4. Additional manufacturing facilities for Rallway Traction Equip- 100
ment.,
5. Establishment of permanent Tool & Gauge department 140
{Not taken up for implementation).
6. Establishment}of capt.ve steel foundry . . . 27
7. Power Transfortoer ansion—memorandumn for phased 166
expansion from 3000 MVA to 6000 MVA output.

8. Pilot plantfor paintsand varnishes . . . . 2-40
9. Permanent factory main store and wareshouse . . . 71
10. Revision of steam turbine and generator project to take up 1465

larger machines.
20

11. Introduction of ligeid wetroleum gas system and expansion
of oxygen and other facilities.
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ANNEXURE VI
(Chap. VI, para 6.2 refers)

(1) Examples where design know-how gape exist at present in the
Heavy Electricals (I) Limited.

1.

3.

sl

6.

Special transformers such as Furnace Transformers and
Power Transformers of 400 KV class and above.

Circuit breakers and associated switchgear apparatus for-
400 KV system, rated at about 25,000 MVA rupturing
capacity.

(2) Design and development of thyristor and chooper controf
for Electric Rolling Stock.

(b) Application of induction motors and alternators to
T'raction.

High grade thermally stabilised insulating materials and
superior grades of dynamo grade elgctrical steel for indystriak
machines, '

In respeet of steam Turbines :

{a) Runner and guide blade design and manufacture

(b) Geary, bearings, supervisory equipient cte.

(¢) High temperature properties of special alloy materials.

Condenser and Heat Exchangers for sets of rating of
500 MW and above.

Watercooling techniques for turbo-generators of 200 MW
and above.
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8. In the field of Industrial Electronics:

(a) Static speed control of induction motoss.
(b) Reversible drives for higher rating DC motors.
{c) Static conversion.

9. Evalypation of different types of cooling and knowhow in
respect of Thyristor equipment for rectifiers.

10. Electronic controls for:
{a) Cold tandem mills,
(b) Continuons and semi-gontinuous hot strip mills.

{c) Very large and sophisticated industrial drives involving
thyristor applicatiop in some cases.



ANNEXURE VI
(Chap. VI, para 6.6 refers)

{2) Some gspecific areas where techuological gaps have been iden.
tified by the Tiruchi unit of Bharat Heavy Electricals Ltd.

1.

> oW

Mill to suit direct firing of boilers.
Welded wall panels.
Pressurized cumbustion chambers,

Fabrication of economical shop-assembled boilers to suit the
needs of process industries like fertiligers and' refineries.
Modernised designs in Boiler House auxiliaries such as electro-
static precipitator, fans and regenerative air heaters.

Modernised Furnace arrangement. This was a handicap
especially in penetrating the export market.
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ANNEXURE VI
(Chap. VI, para 6.8 refers)

(3) Examples of gaps in cerfain areas of project and process de-
sign capability in the Heavy Engineering Corporation.

1.

Coke Qvens : Design of ovens and batteries, structurals, deve-
lopment of basic designs of new equipment or batteries for
new processes based on raw materials, transport & handling
facilities, including crushing, screening and gas handling,
co-ordination of coke ovens and by-product plant, and prepa-
ration of civil engineering task.

By-product Plant : Basic designs of all units, pipe-line layouts,
services, preparation of civil engineering task.

Blast Furnaces: Design of furnace proper, refractories, pipe-
lines, instrumentation, electrical project, power house, blower
house, material handling etc.

Sintering & Pelletisation Plant: Design of plant structurals,
services, etc.

Steel Melting Shop: Design of open-hearth furnace, conver-
ters, oxygen plant, dolomite plant, preparation of civil engi-
neering . task etc.

Rolling Mills : Design of soaking pits, rolling mill furnaces,
pickling plant, degreasing line, tinning kine, galvanising line,
service, preparation of civil engineering task.
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ANNEXURE VI (Contd.)
Gaps in Equipment Design in the Heavy Machineg Building Plant

of Heavy Engineering Corporation,
1, Rolling Mills,
Ingot buggies.
Ubiversal slabbing mill.
Platc mill stand.

strip milt stand & coilers,

Slabbing & blooming mill

Cold rolling mill stands and coilers.

Plate and strip shearing and slitting lines.

Pickling lines.

Degreasing lines.

250 mm. merchant mill.

250 mm. wire & rod mills.

Tube and pipe rolling tills,

Skelp mills,

Non-ferrous rolling mills, for brass, bropze and aluminium,
te,

Rolling mills for high alloy steels like spring steels, tools
steel, stainless steel, transformer and dynamio steel etc.
Special rolling mills like foil rolling mills, .sendzimir mili,
ball rolling ‘mills,

2. Blast Furnace, Steel Milting, Sintering & Pelletising Plant
Equipment.
Smaller blast furnaces of capacities 130 to 250 T, 40 T, 100 T,
250 T, converters.
Open-hearth furnaces,
Kaldo furnaces.
Sintering plant of 100 s.qm., 130 sqm., 250 sqm. and
300 s.q.m.
Pelletising plant of any capacity.
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Annexure VI (Contd.)
Torpedo cars
Sturry cars.
Weighing mechantsms.

Floor chargets other than 15 T foor charging machines.
Sintering machines 100-300 M*

Pig casting machines of capacitics other than 160T per hour.
3. Coke Ovens and By-product Plant Equipment,

Coke oven machinery other than machines like coke pushers,
door extractors, coal charging cars, toke quenching cars for
21.6 cum. and 273 cum. coke ovens,

By-product plant equipment like distillation plant, ammonta
plant, benzol recovery plant, sulphuric actd plant etc, based
on fully developed assembly drawings supplied by specialised
organjsations éngaged in chemical engineering.
Development of project layout for a coke oven battery based
on thermo-chemical analysis from specialised institutes.

Working out purchase specifications for items not within
HMBP’s manufacturing scope, like conveyors, crushing
towers, structurals, etc,

4. Cranes:

Stripper and soker cranes of different capacitics.
Coal and ore bridge cranes:

5. Continpous casting Machines,

Complete know-how.
Steel Structures for new machines and equipment.
Fabrication and Hydraulics for new machines and equipment.

Instrumentation, illumination, power and control systems for
new machines.



ANNEXURE VTII
(Chap. VI, para 6.14 refers)

SPECIFIC CASES.QF USE OF COMPUTERS
FOR TYPICAL DESIGN CALCULATIONS
BY HEAVY ELECTRICALS (INDIA) Ltd.

1. Steam Turbine

(a) Feed Heating Heat Balance Calculations for performance
guarantees.

(b) Critical Speed calculations for turbine rotor.
{c) Rotor ard Disc Stress calculations.
(d) Flexibility calculations for steam pipes.

2. Water Turbine
(a) Spiral casing plate development.
(b) Draft Tube level plate development,
(c) Top cover constraints and stress analysis.

3. Generators & Large Motors
(a) Centrifugal stresses in Turbo Generator Rotors.
(b) Natural frequency calculations of stator yokes
(c) Turbogenerator reactances.

4. Transiormer
(a) Tender design for off-circuit transformer.
(b) Tender design for load transformer.
(c) Optimum cone design. -
5. Transaction & Industrial Machines
{a) Induction Motor Performance.
(b) Deep Bar effect for squirrel cage rotor bars.
(c) Shaft deflection.
(d) Calculation for rotor weight and inertia.
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