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1. INTRODUCTION 

1. 1 GENERAL 

Aluminium occupies a pride of place in metals today 

and is the second most widely used metal, next only to steel. 

The importance of aluminium is reflected in the phenomenal 

growth in its production and consumption during the past 

few decades, with an average demand growth rate of about 

8 % per annum. The world production of aluminium increased 

from about 1.5 Mt in 1950 to about 15 Mt in 1980. Assuming 

a possible average growth rate of about 3 % per annum up to 

the end of century, the world demand for aluminium may be 

around 20 Mt by 1990 and about 27 Mt by the turn of the 

century. 

A substantial demand growtr. has also been recorded in 

India in the consumption and production of aluminium since 

the early fifties. The apparent consumption which was of the 

order of 15,000 t during 1950-51 has risen to about 240,000 t 

by the year 1981-82. The installed capacity for production 

of aluminium in India increased during the same period to 

371,000 t/yr. The demand growth rate for aluminium in India 

during the next decade has been projected by the Working 

Group on Non-Ferro~s Metals as 8 to 12 %.* 

Five countries namely Guinea, Australia, Brazil, 

Jamaica and India together C":ontrol about 72 % of world baux­

ite reserves of which India's share is about 8 %. With 

about 2,500 Mt of bauxite reserves in the country and 

possibility of adequate supply of other raw materials, 

* Report of the W:>rking Group on Non-Ferrous Matals (Aluminium and 

Magnesium), Ministry of Steel and Mines (~pnrt:Irent of Mines), 

June, 1980. 
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India is a potential supplier of aluminium to the world 

market. The possibility of India attaining such a position 

will depend to a great extent upon the economic development 

of the natural resources with a suitable back-up from the 

indigenous Research, Development and Desic:,;n expertise. 

The existing aluminium plants in India and the one 

under construction are based almost entirely on imported 

technology. Though r~search and development work is being 

carried out by the major aluminium producers in the country 

as well as by the various research and academic institutions 

in the field of aluminium, a coordinated approach in R & D 

would be essential for development of new technologies and 

new products with the aim of attaining self-reliance in 

alumina and aluminium technology for establishment of future 

plants without going in for foreign technical collaboration. 

Rapid development of aluminium industry demands timely 

establishment of a self-~~staining, full-fledged and inde­

pendent Research, Development and Design Centre at the na­

tional level. Such a Centre once established, will meet the 

fast growing needs of technological servicing and support 

the aluminium industry through the planning, development 

and operational stages. It will also facilitate adoption of 

the latest technological innovation and provide the necessary 

know-how for improvement in process ...-nd product development. 

1.2 BACKGROUND 

Research and Development activities are back-bone 

of an industry for timely and optimum development, and 

aluminium industry ~-s no exception. Technological irrnova­

tions, product and process developments can be achieved 

thrcugh dedicated research and development activities which 

will helf the industty to achieve better efficiency and 

productivity at reduGed costs. 
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The research efforts in the aluminium industry need 

to be directed towards improvement of the process technologies 

and quality of products, optimisation of material and energy 

consumption through automation and improved process control 

technique, mechanisation of operations, equipment design, 

product deveiopment for better marketability and dsvelopment 

of new pollution control techniques. 

The aluminium plants in India are based on technology 

imported from different sources. Though the basic process 

for production of alumina, aluminium and semis remains the 

same, a number of technological improvements have taken 

place in the advanced aluminium producing countrie~. 

Import of the improved technology is not always possible or 

prac~ '_c:.ble in exi2 ting plan ts. Moreover, proper assess-

ment i3 needed to determine the suitability of tho new 

technology under Indian conditions like available raw material 

quality, present a~d future product demand, engineering 

developments, etc. 

Indian aluminium industry is now evolving its modernisa­

tion programme including capacity expansions. Simultaneously 

installation of new aluminium plants in green field site is 

~lso being followed up in India. It is therefore appropriate 

to set up a Research, Development ~rd Design Organization to 

have the full benefits from the capital invested in modernisa­

tion as well as installation of new capacity. 

1~e contribution of R & D efforts in VQrious leading 

aluminium producing countries may serve as a guide to set 

up the R & D Organization. M/s ALCOA and Reynolds from USA, 

Pt~CiLn~~/ from France, ALU'I'EHV-FKI from Hungary, VAMJ from 

USSR c::ind l;LUSUISSE from S't1ilzerland arc all credited with 

pioneering work in the process and product development in 

the aluminium industry. 
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All these leading organizati~ns in al~minium field 

have composite Research and Development Organizations sup­

ported by trained scientists and highly advanced range 

of laboratory equipment. A close interaction amongst 

research institutes, educational institutes, industry and 

consumers has enabled numerous important technological 

advancements in these developed countries. 

Over the years, a chain of national laboratories and academic 

instit11tions have been set-up in India and scie.'1.tists have done sor:ie 

research work in the field of aluminium also. However, 

much benefit has not reached to aluminium industry due to 

lack of systematic efforts in commercial application of 

the research findings. Effective interaction between the 

national laboratories, scientific institutions and alumi­

niwn plants is very much necessary for effective technolo­

gical developments. A gap still exists in India between 

scientific institutions and industry that needs to be 

bridged. The setting up of an RDDC, exclusively for alu­

minium industry, with the facilities for basic and applied 

research a~d up-scaling of technology will go a long way 

in bridging the gap. 

'l'he establishment of an Aluminium Research & Develop­

ment Centre has been under the consideration of the Govern­

ment of India for quite some time. As early as 1969, a 

study group set up by the Government of India, submitted 

a report recommending the establishment of a Research & 

Development Institute for Aluminium. In 1975 a UNDP/UNIDO 

sponsored study group evaluated the Research & Development 

facilities available in some of the leading aluminium 

producing countries and indcntifiecl some of the areas in 

which development work could be undert~ken under specific 

Indian conditions, as set out in their "Study Report on 

Establishment of Institutional Support to Aluminium Industry". 

Subsequently during 1980, a further study on Research and 
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Development activities in alumina/aluminium, existing 

R & D set up in Bharat Aluminium Company and requirement 

of Research and Development in India was carried out by a 

group of specialists from VP.MI Institute of USSR who sub­

mitted their findings in the form of reports (i) "Recom­

mendations on Composition and Scope of Work for the Basic 

Research, Development and Design Compl~x" and (ii) "Pro­

posed programme of carrying out the experimental and test 

works in the Pilot Plants available at Korba Complex". 

All the reports mentioned above recommended establi­

shment of an Aluminium Research and Development Centre in 

India. Subsequently, a protocol was signed on 8th June 

1981, between the Government of India and UNDP for pre­

paratory assistance for establishment of such an Institute. 

The first phase of UNDP assistance is for preparation of a 

Preparatory Project Report for establishment of the RDDC. 

Based on the recommendations of this Report and its 

approval by the Government of India, subsequent activities 

regarding the establishment of the RDDC will be taken up. 

In accordance with the protocol, the Preparatory Project 

Report will be prepared by a foreign consultancy organiza­

tion with the assistance of an Indian consultancy and design 

organization. Accordingly, ALUTERV-FKI (Hungary) have been 

appointed as the foreign consultants and MECON as the Indian 

consultants for the preparation of the Preparatory Project 

Report for setting up of the Aluminium Research, Development 

and Design Centre. 

Dr.N.N.Tikhonov was appointed by UNIDO as the Chief 

Technical Adviser for supervising the preparation of the 

Report u~d Dr.D.C.Datta was appointed by Govt.of India as the 

National Project Co-ordinator to coordinate the work of 

various agencies. 
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1.3 SCOPE OF SERVICES AND APPROACH 

The scope of the Centre and services of ALUTERV-FKI 

and MECON for the preparation of the Report are indicated 

in "Terms of Reference of the Detailed Preparatory Report 

for Aluminium Research Development and Design Centre setting 

up" (Annexure 1) which were approved by the Steering Group 

of Department of Mines (Ministry of Steel & Mines) on 1st 

of October 1982 (Office Memorandum No. 1/38/81-met.v.). 

The ~eport inter-alia reviews the status of aluminium in­

dustry in India, assessment of future trends of development, 

existing research, development and design facilities, long 

and short term objectives, organizational structure, scope 

of activities and functions, capital and recurring costs, 

priority of construction and implementation, training 

progr~rnrne, etc. The Report has been based on discussions 

with representatives of leading aluminium producer3 and 

concerned Research and Development organizations and in­

stitutions in the country. The Report has also taken ~­

note of the recommendations contained in various rep-

and documents earlier prepared relating to setting \ 

the Research, Development & Design Centre for Aluminium. 

ALUTERV-FKI specialists visited the probable 

sites for location of the RDDC and some of the alumina/alu­

minium production facilities. 

A team of MECON engi~eers also visited the probable 

sites for the l~ca~ion of the RDDC and collected data/in­

formation on availability of land and infrastructure facil­

ities for the proposed Centre. Discussions were also held 

with vari0us authorities of the concerned States such as 

Directorate of Industries and relevant district authorities 

regarding the site location. MECON team also visited some 

of the aluminium plants and studied the R & D facilities 

available with them or being planned. 
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Both teams (ALUTERV-FKI and MECON) also visited scree 

of the independent research and development organizations 

carrying out work in the aluminium field, including Regional 

Research Laboratory-Bhubaneshwar, Regional Research Laboratory 

Hyderabad, Indian Institute of Sciences-Bang~lore, National 

Metallurgical Laboratory (N::U~) -Jamshedpur, etc. Detailed 

discussicns were held with concerned officials in each case. 

A meeting was held between ALUTERV-FKI, MECON, CTA 

(UNIDO) and NPC at Delhi on 10th & 11th November 1982 to 

review the programme and the division of work between 

ALUTERV-FKI and MECON. '-he record notes are placed at 

Anaexure 2. 

1.4 ACKNOWLEDGEMENT 

MECON and ALUTERV-FKI have received valuable co-opera­

tion from varicus agencies in the preparrttion of the Report. 
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extended by Ministry of Steel & Mines (Department of Mines), 

Bharat Aluminium Company, National Aluminium Company, Chief 

~echnical Adviser, National Project Co-ordinator, Indian 

Aluminium Company, Hindustan Alumini urn Corpora ':ion, Madras 

Aluminium Company, Regional Research Laboratory-Bhubaneshwar, 

Regional Research Laboratory-Hyderabad, Indian Institute of 

Sciecces-Bangalore, National Metallurgical ~aboratory­

Jamshedpur, Defence Metallurgical Research Laboratory­

Hyderabad, Governments of Andhra Pradesh, ~arnataka, Orissa, 

Madhya Pradesh and Bihar in connection with the prerar.'.ltion 

of the Preparatory Project Report. 
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2. SUMMARY 

2.1 GENERAL 

Discovery of large bauxite deposits of fairly good 

quality in the East C~ast of India during the early seventies 

has opened new vistas for the development of Indian Aluminium 

Industry. The known reserves of bauxite in India 3re now 

estimated to be about 2,500 million tonnes. The future deve­

lopment of Indian Aluminium Industry can therefore be planned 

not only in the context of meeting indigenous demand, but 

also for the possible export of alumina/aluminium. 

The existing in~talled capacities related to Aluminium 

Industry in India are as follows: 

Alumina 

Primary aluminium metal 

Extruded products 

Rolled products 

Wire rods 

Foils 

Tonnes per year 

688,000 

371,000 

38,060 

120,000 

118,000 

7,300 

A new Aluminium Complex in Orissa with a capacity 

of 800,000 t/yr alumina and 218,000 t/yr capacity of 

aluminium is under implementation and is expected to be 

fully conunissioned by 1986/87. Proposals for settinq up 

of an Alumina Plant of 600,000 - 800,000 t/yr capacity 

in Andhra Pradesh and another plant of 300,000 t/yr in 

Gujarat have been formulated. 

An annual average growth rate of 10-12 % has been 

projected earlier for the domestic aluminium demand during 

the present decade. This will mean an estimated demand 
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of 843,000 t/yr of primary metal by 1989-90 (see Table 3.11). 

Assuming an average growth-rate of about 8 % during the 

nineties the demand fo"C' aluminium by the year 2000 AD is 

expected to be about 1.8 million tonnes. 

2.2 NEED FOR THE CENTRE 

The existing alumina/aluminium plants in India are 

based almost entirely on foreign know-how. Though certain 

amount of research and developm~nt work in this field is 

being carried out by the industry as well as certain research 

laboratories, a co-ordinated effort in R ~ D would be 

essential to attain self-reliance in the alumina and alumi­

nium technology for the development of the aluminium industry. 

The research efforts in the alumiP.;um industry need to be 

directed towards improvement of the process technologies and 

quality of products, optimization of material and energy 

consumption through automation and improved process control 

techniques, mechanisation of operations, equipment design, 

product development for better marketability and develop­

ment of new pollution control techniques. Though the basic 

process for production of alumina, aluminium and semis 

remained the same, a number of technological improvements 

have taken place in advanced aluminium producing countries. 

(Import of the improved technology is not always possible 

or practicable in existing plants.) Establishment of a 

self-sustaining, full fledged and independent Research, 

Development and Design Centre is essential for the develop­

ment of aluminium industry in India. Such a Centre will 

meet the fast growing needs of technological servicing and 

support of the al1minium industry through the planning, 

development and operational stages. It will also facilitate 



2-3 

adc?tion of the latest technological innovations and necessary 

know-how for improvement of processes and products. It is in 

this context that the Government of India has decided to 

consider setting up a Research, Development and Design Centre 

for the Aluminium at the national level. 

2.3 EXISTING R & D FACILITIES 

There are a number of laboratorias/educational in­

stitutions where certain amount of researc"'l work is being 

carried out in the aluminium field. Besides, all the alumi­

nium producers have their own laboratories with varying 

degrees of sophistication. These laboratories are basically 

meant for quality and process control work for the plants, 

but they also carry out certain amount of research and develop­

ment work. 

2. 4 OBJEC'rIVES OF THE CENTRE 

The research and development work to be carried out 

by the proposed Centre would be mainly in the field of alu­

mina production, aluminium electrolysis, semis and finished 

production, analytical research, material sciences and ap­

,plication techniques. In the initial stages T.he activities 

will be directed towards improvement of the existing techno­

logies and in the later years the efforts will be to develop 

process know-how for establishment of new alumina/aluminium 

plants. 

The long and short term objectives of the Centre 

would be: 

improvement of quality and marketability of the 

products 

increase in efficiency of production technologies 

and improvement of the economy of the latter 
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improvement in economic utilisation of equipment 

reduction in energy and material consumption 

research for new technological processes 

development of technological schemes for new 

production facilities 

development of basic design and engineering for 

aluminium industry. 

The main long and short term programme for research, 

development and design work has been indicated in chapter 5 

and ·nnexure 3 of the Report. 

2.5 ORGANIZATIONAL STRUCTURE 

An organization can perform its functions and attain 

the objectives if its activities are supported by a well 

developed organizational structure. The recommended structure 

is based on five main organizational branches, three of which 

are meant for fundamental activities namely research, develop­

ment and design and the other two for general technical 

and administrative services. These branches are: 

Alumina and aluminium research. 

Semis and finished products research. 

Design and engineering. 

Technical Services. 

Administration. 

Each of these branches would be headed by a Dy. 

Director/Ge~eral Manager, while the organization itself 

will be headed by a Director. 

The proposed Centre will have a staff of 1009 
distributed as: 

Highly qualified personnel 

Auxiliary technical personnel 

Administrative personnel 

409 

401 

199 
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The total staff, will be built-up in a period of 

about 6 years. A branch-wise break-up of the staff is shown 

in Table 2. 1 • 

STAFF OF THE RESEARC~ DEVELOPMENT AND 
DESIGN CENTRE 

Highly Auxil- Adm.ini-

Table 2.1 

S.No. I:epartnent qualified iary stration Total 

• 
1. Managem=nt 11 7 5 23 

2. P.lurnina and Aluminium 110 147 7 265 

3. Semis and finished 92 95 10 197 
products research 

4. I:esign and engineering 122 72 11 205 

5. Technical services 73 79 22 174 

6. .Administration 1 1 144 146 

Total: 409 401 199 1,009 

2.6 LOCATION OF THE CENTRE 

The proposed Research Development and Design Centre 

Nill be a national institution meant to serve the interests 

of the aluminium industry as a whole. As such, its location 

has to be such that it will be reasonably accessj.ble to all 

the existing plants and those under consideration. Some of 

the criteria which hava to be considered while selecting a 

suitable site are proximity to bauxite deposits, alumina and 

aluminium plants, including secondary fabricators and non­

ferrous research institutes, good climatic conditions and 

proximity to a developed city with civic amenities, profes-



2-6 

sional educational institutions, internal and external 

transport and comrnunication facilities, availability of land 

and infrastructure facilities. 

The !~cation of the centre may be suitably decided 

by the Government of India after evaluation of the probable 

sites. 

2.7 EQUIPMENT 

The list of the equipment and instruments necessary 

for the RDDC has been compiled branchwise to ensure that 

suitable equipment ill be available for all the research 

and development activities required for the aluminium 

industry. The equipment that is proposed to be imported 

is shown separately. 

In accordance with stage-wise activities planned 

for individual branches, procurement of equipment has also 

been planned in thr8e stages. The stage-wise break-down 

of equipment also identifies the relative importance for 

research work. I~ is expected that all the equipment would 

be provided during the implementation stage itself. 

2.8 GENERAL LAYOUT 

The Centre will be locaLed in an area of approxi­

mately 20 hectares while the built in area of the building 

is about 15,000 m2 • 

The RDDC will be provided with a township to house 

its personnel. It is envisaged that 100 % of the scientific 

staff will be provided with accommodation in the township, 

so that the right talent can be attracted. For the remain­

ing staff about 40 % satisfa~tion has been considered, as 

the Centre is expected to be located near an urban area. 
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The . verall satisfaction level has been assumed to be 

about 70 %. 

2.9 INVESTMENT COSTS 

The investment for the proposed RDDC has been 

estimated at about Rs. 488 million, including a foreign 

exchange component of Rs. 123 million (equivalent to 

US$ 12.2 million). The broad break up of the investment 

is: 

RDDC proper 

Township 

Recurring costs during 
implementation period 

Grand total: 

In million rupees 

316. 7 (includes Rs. 152. 5 
million for equip­
ment) 

77.5 

93.3 

487.5 say Rs. 488 million 

Interest during construction has not been considered 

as the entire amount is expected to be financed from Govern­

ment ~rant and UNDP assistance. The ~apital costs are based 

on prices prevailing during the first quarter of 1983 and no 

provision has been made in the estimates towards escalation. 

2.10 IMPLEMENTATION SCHEDULE 

It is anticipated that the implementation of the 

Centre would be completed in a five year period. Construc­

tion of all the main and auxiliary buildings and township, 

procurement and installation of a substantial part of the 

equipment and instruments, and recruitment and training of 

personnel would be carried out during this period. 
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According to the plan of work, majority of the 

laboratories will start their activities in the first phase 

of implementation but with a reduced strength and equipment. 

In the later phases more sophisticated and supplementary ac­

tivities will be taken up, stage-wise. In the plan of con­

structior, therefore, priority is accorded to those buildi~gs 

and equipment which would make it possi~le to start research 

work in the priority areas, namely alumina and al·umir ·.urn 

research branch, semis and finished products research branc~ 

and general tecnnical services as well as the pilot plants 

and workshops. 

2.11 ANNUAL EXPENSES 

The an:1ual expenses of the RDDC including dep::::ecia­

tion charges in a typical year when the Centre would have 

been fully established have been sununarised below: 

S.No. Item 

1. Salaries and wages including 
Il'ilnagerial expenses and 
other overheads 

~. Cost of materials and services, 
repair and maintenance, experts 
fees, docunEntation etc. 

3. ~preciation 

Total annual expenses: 

Arrount 
(In million rupees) 

26.9 

17.0 

24.4 

68.3 

The prices of materials, services and salaries are 

based on the rates prevailing during the first quarter of 

1983 and no provision has been made for escalation in 

computation of annual 8Xpenses. 
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2.12 TRAINING 

A detailed training programme has been recommended. 

Initially the technical personnel recruited will be given 

a 4 to 6 weeks orientation-cum-training course, during 

which a number of specialists from India and abroad will 

participate. 
It is planned to organise 4 to 6 weeks study tours 

abroad for heads of departments/laboratories/design branches. 

The experts who are to aLtually carry out the R & D work 

will be deputed on fellowships abroad to acquire practical 

experience. 

2.13 METHOD OF CHARGING 

The institute may receive payments from the user 

industry for testing of raw materials and finished products 

and know-how for the processes and designs developed and 

supplied by it. The payment may be in any of the following 

manner: 

i) Lump-sum fee 

ii) Cost plus basis 

iii) Lump-sum fee plus running royalty. 

In order to conduct tests and experiments in the 

running plants, the Centre may have to make some payments 

to the industry. The payment may depend upon the loss of 

productive time and saleable products quality and quantity 

during the course of the experiment. 

The method of charging in either case will have 

to be worked out on a case to case basis. 
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3. STATUS OF INDIAN ALUMINIUM INDUSTRY 

3. 1 GENERAL 

Aluminium has gai~ed greater importance in the field 

of metals in India in the recent past with its increasing 

per capita consumption coupled with the discovery of huge 

reserves of bauxite, the main basic raw material for the 

production of aluminium. 

The aluminium metal was produced for the first time 

in India in the year 1943 with a total output of 1292 tonnes. 

After a period of slow growth in the fifties, aluminium 

industry had a rapid growth to reach the present level of 

installed capacity of 371,000 t/yr. 

The existing aluminium plants have been installed with 

foreign collaboration as mentioned below: 

Units 

i) Indian Aluminium Company 

(INDAL) at Hirakud, Alwaye 

Belgaum, Muri, Belur, 

Taloja, Kalwa 

ii) Bharat ~luminiurn Company 

Limited (BALCO), at Kvrba 

The first Government of 

India Undertaking in the 

field of aluminium 

iii) Hindustan Aluminium 

Corporation (HINDALCO) , 

Foreign collaborators 

Alcan Aluminium Ltd., 

Canada 

Alumina Plant 

- ALUTERV-FKI, Hungary 

Aluminium Smelter and 

Fabrication Complex 

- VAMI, USSR 

Kaiser Engineers 

Overseas Corpn., USA 
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iv) Madras Aluminium Company 

(MALCO), at Mettur Darn. 

v) Aluminium Corporation of 

India (ALUCOIN) at 

Jaykaynagar 

Montecatini 

(ALUMETALL), Italy 

Swiss Aluminium 

(ALUSUISSE), 

Switzerland 
(for expansion only) 

All the facilities set up by these producers have 

been based on imported technological know-how including 

basic engineering. 

In addition to the above, National Aluminium Company, 

(NALCO) the second Government of India Undertaking, are 

setting up a giant aluminium complex in Orissa with techni­

cal collaboration with Aluminium Pechiney of France. 

3.2 PRODUCTION FACILITIES IN INDIAN ALUMINIUM INDUSTRY 

Aluminium industry may be broadly classified into 

the following major ar~as: 

Bauxite mining 

Alumina Production 

Aluminium Production 

Aluminium Semis Fabrication 

Finished Products Manufacturing 

3.2.1 Bauxite Mining 

In the sixties the known bauxite reserves of India 

were of the order of 215 million tonnes. Further explora­

tion work carried out by the Geological Survey of India 

between 1960 and 1970 and supplemented by corresponding 

agencies of some of the State Governments, resulted in 

raising the bauxite reserves to about 300 Mt. A major 



break-through was achieved in early 1970s by the discovery 

of large deposits of bauxite on the East Coast of Orissa 

and Andhra Pradesh, thus taking the total reserves to about 

2,500 million tonnes. Statewise estimated reserves of baux­

ite in India are indicated in Table 3.1. 

The bauxite mining has been expanded from the initial 

capacity of about 30,000 t/yr bauxite in early 1940, to 

meet the present level of alumina production capacity of 

about 700,000 t/yr. The mining operations in India so far 

adopted are either semi-mechanised or manual. Mechanised 

mining using large capacity equipment has been envisaged for 

Gandhamardan Bauxite Project with a capacity of 0.6 million 

tonne per year for Korba Alumina Plant, BALCO and for 

Panchoatmali Bauxite Project with a capacity of 2.4 million 

tonne per year for Na~ional Aluminium Company (NALCO) in 

Koraput district which is under implementation stage. A 

mechanized mining complex in Andhra Pradesh with a capacity 

of 2.3/4.0 million tonne per year is in the proposal stage. 

3.2.2 Alumina Production 

The present installed capacity is 678,000 tonnes/yr 

of alumina production. The existing alumina plants together 

with their location and capacity are shown in Table 3.2. 

For production of alumina, the conventional Bayer 

Process is being followed. The Jaykaynagar Alumina 

Plant which was set up in the early fifties adopted the 

technology of dry grinding and batch process for digestion 

and mud filtration. The plants put U1' later at Renukoot, 

Belgaurn, Mettur and Korba adopted continuous digestion at 

low or high pressure for extraction of alumina, rotary kilns 

for calcination and mud causticization for recovery of the 

caustic. Both floury and sandy type of alwnina are being 
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Table 3.1 

ESTIMATED BAUXITE RESERVES IN INDIA 

In million ta-mes 

Sl State r-Easured Indicated Inferred 'Ibtal Grade range 
No percentage 

Al2o3,Si02 

1. Andhra Pradesh 26 84 666 776 45-48 
< 5 

2. Orissa 83 132 1040 1255 45-48 
< 5 

3. ;v~.;U-iarashtra 51 32 45 128 43-57 
upto 4 

4. Madhya Pradesh 56 13 37 106 45-48 
< 5 

5. Bihar 11 17 48 76 46-59 
2-7 

6. Gujarat 40 4 2 46 45-51 
2-7 

7. Goa 8 9 7 24 

8. Karnataka 2 9 13 24 45-50 
upto 6 

9. Uttar Pradesh 10 4 2 16 40-60 
2-8 

10. Ker ala 1 4 3 8 40-50 
2-6 

11 • 'familnadu 3 1 2 6 40-45 
upto 10 

12. Jarnnu & Kashmir 3 3 

Total 291 309 1868 2468 43-57 
2-7 

Note: Data from Mineral Exploration Corporation, and from the 
Report of Working Group on Non-Ferrous Met~ls, June 1980. 
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4. 

5. 
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Table 3.2 

EXISTING ALllMINA CAPACITY IN INDIA 

Narre of Conpany 

Bharat Aluminium 
Co.Ltd., (BAiill) 

Indian Aluminium 
Co.Ltd., (It-.'DAL) 

Hindustan Aluminium 
Corpn. (HINDALCD) 

Madras Aluminium 
Co. (MALCO) 

Aluminium Corpn. 
of India (ALUCOIN) 

I.Dcation 

Korba (M. P. ) 

a) Muri (Bihar) 

b) Belgaum 
(Karnataka) 

Renukoot 

Mettur 

Jaykaynagar 
(West Bengal) 

Installed Capacity 
(t/yr) 

200,CXX> 

75,CXX> 

160,CXX> 

190,CXX> 

45,CXX> 

18,CXX> 

Total capacity 688,CXX> 

Notes: i) ALUCOIN plant is closed since 1973. 

ii) National Aluminium Corrpan.y's (NALCO) Alumina Plant 
at Dam:mjcxihi in Orissa with capacity of 800,CXX> t/yr 
is expected to go into production by 1986. 

iii) Data collected from plants. 
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produced in India which are suitable for aluminium smelters 

er pre-baked or Soderberg design. Atmospheric digestion 

and fluidised bad calciner have been adopted for NALCO's 

Alwnina Plant under construction. Projects for recovery 

of oy-products such as vanadiwn and gallium are either under 

implementation or under planning in some plants. 

3.2.3 Allli~inium Production 

The total installed capacity for production of primary 

aluminium metal in India is presently 371,000 t/yr. The 

actual production and imports of aluminium over the last 

30 years are shown in Table 3.3. 

The existing aluminium smelters with their location 

and capacity can be seen in Table 3.4. 

Aluminium smelting in India is based on conventional 

Hall-Heroult technology. Three types of electrolytic cell 

design namely horizontal stud Soderberg, vertical stud 

Soderberg and prebaked anode are adopted. The current in­

tensity ranges from 50 to 100 kA. The aluminiu~ smelters 

constructed at Jaykaynagar and Alupuram in the 

forties and fifties adopted current intensity less than 

50 kA. The electrical pow~r consumption was as high as 

20,000 kWh/t of aluminium production. Between 1960 to 1970, 

aluminium smelters at Hirakud, Renukoot and Belgaum were 

installed with current intensity around 55 .. A, 

electrical energy consumption of around 18,000 kWh/t of 

aluminium. The smelter at Mettur which was set up in 1972 

was designed for a current intensity of 80 kA. The largest 

aluminium smelter based on high current intensity of 100 kA 

was commissioned at Korba in 1975 with a designed power con­

sumption of about 16,000 kWh/t of aluminium. The proposed 

aluminium smelter of NALCO envisages a current intensity of 

175 kA with prebaked system and an estimated energy consump­

tion of 13,000 to 14,000 kWh/t of aluminium. 



Period 

1950-51 

1955-56 

1960-61 

1965-66 

1970-71 

1975-76 

1980-81 

1981-82 

1982-83 
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AVAILABILITY OF ALUMINIUM IN INDIA 
( 1 9 50 to 19 8 3) 

Product.ion Inp:>rts 

4,045 10,800 

7,450 16, 100 

18,317 25,400 

62,058 20, 126 

168,784 6,386 

187,276 5 ,063 

199,020 120,780 

206, 770 17,200 

208,146 Nil 

Table 3.3 

(tonnes) 

Availability 

14,845 

23,550 

43,717 

75,247 

175,170 

192,339 

319,800 

223,970 

208,146 

Note: Data from the Report of Working Group on Non­
Ferrous Metals (June 1980) and Ministry of 
Steel and Mines, Department of Mines. 
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Table 3.4 

EXISTING PRIMARY ALUMINIUM CAPACITY IN INDIA 

Sl 
No 

1. 

2. 

N~ of Coopany 

Bharat Aluminium 
Co. Ltd. (BALCO) 

Indian Aluminium 
Co.Ltd. (INDAL) 

3. Hindustan Aluminium 
Corri. (HINDALCO) 

4. Madras Aluminium Co. 
(MALCO) 

5. Aluminium Corpn. of 
India (ALUCDIN) 

Total capacity 

U>cation 

Korba, (M.P.) 

a) Alwaye 
(Kerala) 

b) Hirakud 
(Orissa) 

c) Belgaum 
(Kamataka) 

Renukoot 
(U.P.) 

r.Ettur 
(Tamilnadu) 

Jaykaynagar 
(West Bengal) 

Installed capacity 
(t/yr) 

100,CXX> 

20,0'.X) 

24,<XO 

73,<XO 

120,0'.X) 

25,0'.X) 

9 ,OX> 

371 ,OX> 

Notes: i) ALUCDIN srrelter is closed since 1973. 

ii) National Aluminium Conpany (NALCX>) 's Aluminium Plant 
in Orissa with a capacity of 218,CXX> t/yr is expected 
to be cornnissioned by 1987. 

iii) Data from the Feport of Working Group on Non-Ferrous 
~tals, June 1980. 
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While the earlier aluminium smelters did not envisage 

any gas cleaning facilities, the plant set up at Korba in 

mid 1975 provides for gas cleaning with wet scrubbing anc 

electrostatic precipitators. NALCO's proposed smelter 

envisages dry adsorption system for the gas cleaning. 

3.2.4 Alumini~.i.m Semis and Finished Products 

Aluminium is fabricated into semis like wire rods, 

rolled products and extrusions, and converted into 

finished products like cables, utensils, doors, windows, 

ducting, furniture frame work, vehicle parts, f:ard·11are, 

c~ps, etc. In highly capital intensive indus~ries like 

steel and aluminium, production of semis is larcely in­

tegrated with primary metal producers in India. 

Besides the primary producers, there are a nt.:r;-.ber 

of secondary producers of aluminium contributing to the 

overall availability of aluminium in semi- fabrica~cd for:-.. 

JINDAL-Bangalore, EMC-Calcutta, Patel Alurninium-Bonibay, 

Gujarat Extrusion-Baroda are some of the prod~cers of 

extruded products. Secondary producers for rolled and wire 

rod prod:.1cts also make substantial contribution. .:..bout 

19,000 t/yr of extrusion, 8,000 t/yr of rolled products, 

31,000 t/yr of wire rods and 4,200 t/yr of foils are 

contributed by secondary producers. 

The existing annual installed capacities in the 

organized sector for extruded products, rolled products, 

wire-rods and foils in India arc given in Tabl~ 3.5, 3.6, 

3.7 and 3.8, respectively. 

Extrusion presses installed in India have adopted 

conventionul extrusion technology using oil hydrdulic 

system. Extrusion presses upto 2,000 t were installed in 

various plants. BALCO has recently commissioned 3,150 t 

extrusion press at Korba. 
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Table 3. 5 

EXISTING ALUMINIUM EXTRUSION CAPACITY IN INDIA 

Sl 
Units 1£>cation Installed capacity 

No (t/yr) 

1 • HINDALC.D Renukoot 5,CXX> 

2. INDAL Alupuram 3,760 

3. l\LUa)IN Jaykaynagar 1,CXX> 

4. MALCO Mettur 2 ,(XX) 

5. BALCO Korba 7,JCO 

6. Jindal Aluminium Ltd. Bangalore 4,200 

7. Karnataka Aluminium Mysore 3,CXD 

8. Electrical Manufactur- calcutta 1, 100 
ing Co. Ltd. 

9. Banco Aluminium Ltd. Vadodara 850 

10. Patel Aluminium Borrbay 1,400 

11. Gujarat Aluminium Baroda 1,400 
Extrusions (P) Ltd. 

12. Bihar Extrusions Garroria 1,400 

13. Mahabir Aluminium Al war 2 ,(XX) 
Co. Ltd. 

14. J.B. Advani Nasik 400 

15. B.S. Castings Jalgaon 350 

16. Sudeshan Aluminium Nasik 2,400 
Industries Ltd. 

17. Abdul Hussain Maharashtra 500 
M. Alabaxi Hwari 

Total capacity 38,060 

Note: Data collected fran IXITD. 
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Table 3.6 

EXISTING ALUMINIUM ROLLING CAPACITY IN INDIA 

Sl 
No 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

t.hits 

HH-lTIALCO 

INDAL 

ALUCOIN 

BALCO 

Aluminium cables and 
Conductors Pvt.Ltd. 

Lallubhai Aminchand 
Pvt.Ltd. 

Others 

Total capacity 

location 

Renukoot 

Belur, 
Taloja & 
Kah;a 

Jaykaynagar 

j{orba 

Calcutta 

Installed Capacity 
(t/yr) 

20,CXX> 

29.50) 

2,50) 

40,CXX> 

5,CXX> 

2, 50) 

20,500 

120,CXX> 

Note: Data collected from the producers and the Report of Working 
Group on Non-Ferrous l\Etals, June 1980. 
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No 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 
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Table 3.7 

EXISTING ALUMINIUM WIRE RODS PRODUCTION CAPACITY 
IN INDIA 

Units Location Installed Capacity 
(t/yrJ 

HINDALCO Renuk.oot 25 ,cm 

INDAL Alwaye 12,cm 
{Alupuram) 

BALCO Korba 35,COO 

ALUCOIN Jayka111agar 3,cm 

Ml\LCO l\~ttur 12 ,cm 

AlumL1ium Cables & Calcutta 10,cm 
Conductors Pvt. Ltd. 

AL IND Kundra (Kerala) 6 ,cm 

Pa.1er Cables Pvt.Ltd. Borrbay 6 ,cm 

Universal Cables Ltd. Satna 9 ,c:ro 

Total capacity 118,cm 

Note: Data collected from the Report of WJrking Group on Non­
Ferrous M:tals, (June 1980) and fran the producers. 
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Table 3.8 

EXISTING ALUMINIUM FOIL CAPACITY IN INDIA 

Sl 
No 

1. 

2. 

3. 

Units 

Indian Al umi.ni um 
Co.Ltd. (INDAL) 

Aluminium Corporation 
of India Ltd. 
(ALUCOIN) 

India FoE Limited 
(IFL) 

'Ibtal capacity 

LJcation 

Kalwa 
(!-:aharastra) 

Jaykaynagar 
(W.B.) 

Kamarhatti 

Installed capacity 
(t/yr) 

2,500 

600 

4,200 
calcutta (W.B.) 

7,300 

Note: Data collected fran the producers. 
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Rolling mills of smaller capacity of upto 20,000 t/yr 

were installed upto 1972 at Belur, Jaykaynagar and Renukoot. 

A modern mill was installed at Taloja by Indian Aluminium 

Company. The latest mills wi~h an annual capacity of 

40,000 t have been set up at Korba. These are high capacity 

mills capable of rolling high strength alloys which can meet 

the requirements of Aircraft and Defence Industries. 

Considerable know-how for extruded and rolled products 

has been developed in most of the areas of application. 

However, there is still a technological gap in production of 

certain products based on sophisticated alloys to meet the 

requirement of Defence and Aeronautical Industry, which are 

prese~tly being met through imports. The adoption of improved 

equipment will add to the refinement of fabrication and 

finishing techniques to achieve high productivity, lower cost 

of production and better finish of the products. 

3.2.5 New Projects 

National Aluminium Company (NALCO) in Orissa is under 

implementation stage with bauxite mining capacity of 2.4 

million tonne per year, alumina plant of 800,000 tonne per 

year, and aluminium smelter of 218,000 tonne per year along­

with a captive power plant of about 720 MW. 

600,000 to 800,00 t/yr alumina plant in the state of 

Andhra Pradesh is in the proposal stage. TSVETMETPROMEXPORT 

of USSR has prepared the Feasibility Report for the project. 

Gujarat Mineral Development Corporation is consider­

ing to set up an alumina plant of 300,000 t/yr c~pacity in 

Kutch district of Gujarat, for which ALUTERV-FKI prepared a 

Feasibility Report in 1979. MECON updated the Report during 

1981-1982. 
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3.3 FUTURE DE.MAND ESTIMATIONS 

The aluminium industry in India has made rapid 

strides in the past two decades achieving an average annual 

growth rate of 8 %. Although India is rich in bauxite 

estimated to be about 8 % of world resources, the aluminium 

production is cnly about 2.5 % of the world production of 

primary metal. The aluminium indust:y in India is poised 

for a break-through and from a position of self-sufficiency, 

it could emerge as a potential exporter of alumina/aluminium. 

3.3.1 Existing Consumption Pattern 

The pattern of consumption in India reveals that aro~~d 

of tte aluminiuD production is utilised in the electri-

cal industry followed by consumer durables (20 %) , transport 

(12 %), canning an packaging (4 %), building and construc­

tion ( 6 % ) and miscella:x:<)U.S ( 6 % ) • The consuption pattern 

in the developed countries like USA, Japan and Germany, 

ho~ever, presents a completely different picture. The 

electrical industry in these countries accounts for only 

12 to 13 % of the aluminium production, while the bulk of 

the aluminium consumption 50 to 70 ~ is in the transport, 

building and construction and consumer durables industries. 

The disparity in the consumption pattern of aluminium as 

far as electrical industry is concerned can be attributed 

to the scarcity of copper, and India's power development 

and distribution programme. However, in other sectors the 

smaller share of aluminium consumption is mainly due to 

cheaper traditional materials already in use like steel, 

wood, etc. as well as the socio-economic traditions. The 

actual consumption in India cannot be held representative 

of true demand pattern mainly because of the limited supply 

and the rising price of aluminiwn which act as deterrents 
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for its substitution for other materials. If the con­

straints mentioned above are remedied and efforts are made 

to diversify the use of aluminium in some of the areas like 

transport, building and construction, canning and packaging, 

the future demand pattern may change substantially. 

Use of aluminium for making electrical conductors is 

now universally well established. The National Metallurgical 

Laboratory has developed NML-PM2 aluminium conductor with 

high electrical conductivity. Winding of motors and generators 

and the use of aluminium in place of copper in transformer 

windings is also fairly well established. 

In transport sector, aluminium is used extensively 

for bus and truck bodies, railway coaches and wagons and 

various parts for the automobile industry. With the increas­

ing energy costs there has been consistent effort in the 

transport sector to use vehicles with reduced deadweights 

and increased pay-loads. 

Building components like aluminium doors and windows, 

false ceilings, separation walls, metal shutterings, ladders, 

etc., are being extensively used. In India, however, usage 

of aluminium in this sector has been limited mainly due to 

the price and availability of aluminium. 

In the sector of cons'.lI!\er durables aluminium has great 

potential for replacing stainless steel which is used in the 

chemical and food industry as well as in the household applica­

tion. The adaptability of aluminium and its alloys for 

diverse applications provides a considerable scope to develop 

new designs in manufacture of pressure cookers, teflon lined 

aluminium products for kitchenware, hospital and restaurant 

equipment. 

The usage of aluminium as packaging material ranges 

from chocolate w~ping foils to large size cans. Aluminium 

foils are extensively used in our day to day life. Thus 
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there is ample scope for the use of aluminium in the packag­

ing and container inaustry. 

Table 3.9 indicates the pattern of consumption for 

aluminium in India and other developing countries, and 

developed countries. 

Table 3.10 reviews the change in consumption pattern 

in India from 1950 to 1980. The above facts higlight 

potential for a large growth of aluminium consumption within 

the country and diversification of its end uses. 

3.3.2 Demand-Supply Projections and Gaps 

The Working Group on Non-Ferrous Metals has projected 

the future demand in India for EC grade aluminium metal to 

grow at 12 % per year and that of commercial grade metal at 

10 % per year for the decade. 

Table 3.11 indicates the estimated demand for EC 

grade metal, conunercial grade metal and total requirement 

from 1984-85 to 1989-90. 

For the development of aluminium industry in India, 

it would be necessary to gear up and streamline all available 

facilities for designing and setting up of plants with up­

to-date technology. 

The Report by the Working Group on Non-Ferrous Metals 

reveals that the demand for aluminium in India would be 

551,000 t by 1985-86 and 843,000 t by 1989-90. The estimated 

production by 1985-86 and 1989-90 with the existing and 

proposed new facilities would be around 350,000 t and 570,000 t 

respectively, leaving the gap between demand and domestic 

supply as 201,000 t and 273,000 t respectively, Table 3.12 

gives the projected smelting capacities, demand estimates 

and gap between demand and domestic supply. 



- \ 

3-18 

Table 3.9 

CONSUMPTION PATTERN FOR ALUMINIUM (1979-80) 

UK JAPAa.~ USA HUNGARY INDIA 
Other de"Velop-
ing countries 

% % % % % % 

Electrical 13 12 14 28 52 15 

Consurrer durable 11 20 9 13 20 12 
domestic app-
liances 

Transport 32 19 17 'i2 12 22 

Building & 9 30 27 20 6 23 
Construction 

Packaging & 7 5 15 12 4 10 
Container 

Machinery & ) 28 14 6 15 2 6 
&}uiprrent ) 

) 
Others ) 12 6 12 

Note: Data from Minerals & ~tals Feview. 
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Table 3. 10 

CHANGE IN CONSUMPTION PATTERN IN INDIA 

1950 1960 1970 1980 
% % % % 

Electrical 20 40 48 52 

Household & 52 24 28 18 
Commercial 

Transportation 6 13 8 12 

Covering & Packaging 10 11 8 6 

Building & Construction 2 1. 5 2 6 

Miscellaneous 10 10.5 6 6 

Note: Data from Minerals & Metals Review. 
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Table 3.11 

DEMAND PROJECTION FOR ALUMINIUM UPTO 1989-90 

Year EC Grade Corrrrercial Grade 

1984-85 291 ,000 205, 000 

1985-86 ?26,000 225,000 

1986-87 365,000 248,000 

1987-88 409,000 273,000 

1933-89 458,000 300,000 

1989-90 513,000 330,000 

Note: Data from the Report of Working Group on 
I\on-Ferrous ;-t etals, June 19 80. 

Total 

496,000 

551, 000 

61 3 ,000 

682,000 

758,000 

84 3 ,000 
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The annual demand growth rate in India is likely to 

be about 8 % in the period of 1990 to 2000. Completing the 

Table 3.12 with demand figures calculated on this basis, 

it can be stated that the gap between the estimated produc­

tion in 1990 and the demand in 1995 and 2000, respectively 

further increases upto 670,000 and 1,250,000 tonnes, 

respectively. 

It is obvious that, while on a short term basis the 

gap between demand and domestic supply could be somewhat 

bridged by continuing the imports, the widening gap in the 

later years would indicate a need for establishing additional 

smelting, alumina production, semis and finished products 

fabrication capacities during the period 1985-90 and beyond. 
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Table 3. 12 

GAP BETWEEN PROJECTED DEMAND AND DOMES7IC SUPPLY 

Year 

* 1984-3S 

1985-36 

1986-87 

1987-88 

1988-89 

1989-90 

**1990-1995 

1995-2CXJJ 

Notes: 

Srrelting 
I:erran.d 

Estirrated Gap bet:wee."l JJcm:md 
Capacity Proouction & Ibrrestic Supply 

395 ,OCIJ 496 ,OCIJ 335,C:CO 161,CXXJ 

395 ,0CIJ 551,CfXJ 350,CX:O 201 ,CXXJ 

505,0CO 613,CfXJ 405,C:CO 208,CDJ 

615,0CO 682 ,CfXJ 515,CX::O 167,CXX) 

61S,CO'J 758,CXXJ 570,CX::O 188,CXXJ 

615,0CO 84 3 ,cm 570,CXX) 273,aYJ 

1, 240 ,O::D 670,CD.J 

1, 820,CXXJ 1,250,COJ 

* Data frcm the Rer:ort of Working Group on ~'o:i-Fcrrous 
!Vk~tals, June 1980. 

** Assuming the probable annual derrand gra ... th-ratc of 
8 % upto 2CXXJ. 
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4. EXISTING RESEARCH, DEVELOPMENT AND DESIGN 
FACILITIES IN ALUMINIUM FIELD IN INDIA 

4.1 LABORATORIES AND UNIVERSITIES IN INDIA 

ASSOCIATED WITH RESEARCH AND DEVELOPMENT 

IN THE FIELD OF ALUMINIUM 

~.1.1 Research and Educational Institutions 

In India there are a number of laboratories/insti­

tutes where various activites of interest to aluminium 

industry in general are carried out. These activities of 

concerned laboratories are given below: 

i) Regional Research Laboratory, Bhubaneshwar. 

Mineralogical investigation of bauxite is carried 

out to ascertain the characteristics of bauxite deposits. 

Investigations are carried out for reactive and free silica 

contents, constitution of clay minerals, hydration charac­

teristics of alumina, mineralogy of iron oxides, titania, 

etc. 

These activities are conducted in a well equipped 

petrographic laboratory with supporting facilities like IR 

spectrometer, optical spectrometer, X-ray diffraction set 

up, etc. 

Benef iciation experiments have been carried 

out by92!lective grinding and washing of some ferrogenous 

bauxites to reduce the iron and silica content of the same. 

Ferrogcnous bauxi~~ was chlorinated to produce dry A1Cl 3 
which was s~usequently electrolysed (in fused Na,K, chloride 

~ath) to produce metallic aluminium. Laboratory scale 

trials have been conducted with success and at present 
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assembly of equipment for bench scale trials are in progress. 

The chlorination technique was adopted from the practice 

being followed at Nuclear Fuel Complex, Hyderabad. 

This laboratory has a well equipped hydrometallurgy 

wing where high pressure digestion studies of othe~ non­

ferrous ores have been u~dertaken. Considerable work has 

been done in this la~1oratory regarding utilisation of red 

mud and also separation of titanium and iron oxide from the 

same source. 

ii) National Metallurgical Laboratory, Jamshedpur. 

This is one of the premier research institutes of 

this country in various fields of metallurgy. This labcra­

tory is well equipped with sophisticated equipment and 

facilities and has extensive capability for undertaking 

research work of both industrial and academic interest. 

In this laboratory considerable work has been done 

for digestion studies of bauxite, development of 3 process 

for producing vanadium pentoxide from vanadium bearing 

sludge, production of synthetic cryolite, production of 

aluminium fluoride from fluorspar, etc. 

Major contributions of this laboratory in the field 

of aluminium are in the development of various aluminium 

alloys, noteworthy among which are the precipitation harden­

ing aluminium alloy of electrical grade and other aluminium 

alloys for power transmission, filler wires for aluminium 

alloy welding, reactive filters for cleaning molten metal 

and other funda~ental studies on various Al-alloys for their 

metallurgical evaluation. 

This laboratory has also a section for carbon technol-

ogy. 
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iii) Indian Institute of Sciences, Bangalore. 

This is primarily an educational institute but has 

very well equipped modern laboratories for fundamental 

and applied research in metallurgy. 

The principal activities taken up in this laboratory 

can be classified as 

Physical and mechanical metallurgical studies of pure 

Al, Al-alloys, deformation, ftitigue, stress-corrosion 

behaviour, etc. 

Wear studies of aluminium/aluminium alloys for their 

new applications. 

Development of special alloys of aluminium for air-craft 

applications by electroslag refining and formulation of 

Al-Li, Al-Mg, Al-Mg-Li alloys and their evaluation. 

Studies on mechanical processing by hot extrusion on 

aluminium/aluminium alloys. 

Aluminium fabrication and casting techniques. 

Development of AlC1
3 

- NaCl - KCl melt electrolysis for 

the production of aluminium. 

Electrometallurgy of aluminium - basically oriented 

towards various surface treatments of aluminium. 

Production of super-purity aluminium by triple layer 

methods also planned for future. 

iv) Central Electro Chemical Research Institute, 

Karaikudi. 

This is a self contained modern laboratory for all 

types of electrochemical studies. In the field of aluminium 

this laboratory has many noteworthy contributions. 
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These could be sununarized as: 

Surface treatment of aluminium plating, anodising and 

electro-deposition of aluminium on metals. 

Development of various aluminium alloys for block making, 

powderless etchi1!g, electrical applications like power 

transmission, anode applications, electrolytic capacitors, 

cathodic protection, etc. 

Plating of aluminium or.aluminium alloy on mild steel by 

fused salt electrolysis method. 

Galvanising of mild steel. 

Electrothermic production of fused alumina. 

Corrosion studies of aluminium alloy for heat exchangers. 

Production of gallium from spent Bayers liquor of alumina 

plant. 

There are a number of other accomplished laboratories 

where considerable work has been done and is still being 

done on development of aluminium alloys, casting and other 

forming technologies, powder metallurgy, etc. Noteworthy 

among them are Regional Research Labcratory, Trivandrum, 

Indian Institute of Technology, Madras and Bombay, National 

Aeronautical Laboratory, Bangalore and Defence Metallurgical 

Research Laboratory, Hyderabad. The latter two laboratories 

are devoted to new alloy development of alnminium for air­

crafts and various defence applications. 

4.1.2 Primary Aluminium Producers 

All the existing aluminium plants are having their 

cwn quality control laboratories with varying degrees of 

sophistication. These laboratories are basically meant for 
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undertaking routine day-to-day control jobs and to some 

extent limited short term investigations necessary for 

the plant. A short description of such facilities are 

given below, COI'lpany-wise: 

i) Bharat Aluminium Company Limited. 

The Alumina/Aluminium Complex at Korba has a well 

equipped quality control laboratory. 

A pilot plant for digestion and settling studies of 

bauxite is already in operation in this plant. It is 

planned to augment its research and development facilities 

to include further bench scale/pilot plant scale trial 

facilities for investigations upto alumina stage. 

Typical investigations already carried out by this 

laboratory are -

i) Red mud causticization: its efficiency relations 

to lime quality. 

ii) Separation studies of P2o
5

, v2o5 from alumina 

plant liquor. 

iii) Digestion behaviour of bauxite. 

iv) Effect of various impurities in bauxite on diges­

tion. 

v) Reasons for appreciable foaming phenomenon in 

precipitators. 

ii) Indian Aluminium Company Limited. 

Around 1979 this organisation started their R & D 

Complex at Belgaum and since then they are equipping the 

laboratory in a gradual manner for further R & D work. 
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The present set up here has three defined divisions, namely 

process development, analytical division and carbon wing. 

They have already completed a number of projects in 

each of the three divisions, primarily for their own process 

improvements leading to reduction in power consumption in 

aluminium smelting, fuel consumption in alumina plant and 

fabrication plants. 

Recycling of waste products has been successfully 

introduced. Sustained efforts are being made to progressively 

replace all imported items by indigenous products with posi­

tive results. 

Attempts are being steadily made to diversify the 

quality of alumina for applications in refractory, abrasive 

and ceramic industry, standardisation of processing and 

fabrication of new alloys, designing of equipment components 

for indigenous replacement. 

This organisation has also taken up research and 

development work on carbon technology for aluminium smelter 

and at present they are producing carbon blocks for their 

own use which has been proved to be quite satisfactory. 

The long and short term R & D plans of this organisa­

tion can be broadly outlined as: 

Crystalline behaviour of v2o
5 

in plant liquor. 

Extraction of high purity V 2o
5

. 

Behaviour of organics and other impurities in high pres­

sure digestion of bauxite. 

Mineralogical quality assessment of various bauxites. 

Beneficiation techniques for utilisation of low grade 

bauxites. 

Bench scale studies to evaluate suitable process para­

meters with varying bauxite quality. 
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Reduction of power consumption, improvement in current 

efficiency, study of electrolytic characteristics, study 

and evolving methods for even current distribution, 

reduction in specific consumption of various inputs, 

design improvement in technological· vehicles, etc. 

Modification in anode types, increase in their current 

intensity, effects of magnetic fields in aluminium 

smelters, etc. 

Installation of proto-type cells for evaluation of basic 

design data of smelter. 

Scope of automation in cell operation. 

Basic studies on ores, alumina, carbon technology, 

fluoride technology, metal solidification and cleaning. 

Rolling, extrusion, studies of aluminium products includ­

ing foil. 

Recycling and recovery of waste aluminium products. 

M/s INDAL have planned another R & D Centre at their 

Taloja works for developmental work regarding lubricating 

and rolling oils required for aluminium industry. 

iii) Hindustan Aluminium Corporation. 

The R & D group of HINDALCO, Renukoot is active on 

areas of bauxite mining, alumina production, electro­

metallurgy, extraction of by-products, environmental pollu­

tion, etc. Some typical R & D assignments taken up com­

pleted are -

Recovery of gallium from spent liquor 

Recovery of vanadium sludge from alumina pl3nt liquor 
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Laboratory scale and pilot plant scale studies with 

alumi:".ium smelter electrolytic baths for -

magnetic field distribution; 

modification of cathode material; 

development of pneumatically operated feeders 

for three point feeding of alumina to electrolytic 

cell to maintain a steady concentration of alumina 

in the bath; and 

incorporation of microprocessor control system for 

cell voltage control. 

Indigenous development of plant spare components 

Dry scrubbing technique to reduce fluoride losses. 

Results of the above studies have been implemented 

in number of operating cells with significant overall per­

formance improvement. 

iv) Madras Aluminium Company Limited. 

Madras Aluminium Company Limited has its process control 

laboratory attached to its works at Mettur, which besides 

catering to duy-to-day requirements of production depart­

ments, also assists the various departments in developmental 

work. Some of the areas in which developmental work has 

been successfully carried out by MALCO are: 

processing of low grade bauxite (with alumina cnnten~ 

around 36 - 37 % and high silica content) 

Development of indigenous carbon materials using high 

ash metallurgical coke. 

Direct starting technique with simultaneous baking. 

Grafting technique for anodes. 

Rotary crust braking machine. 
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Project for gallium recovery is under implementation. 

Improvement in rotary calciner to reduce dust emission 

into atmosphere. 

Continuous strip casting machine for production of alu­

minium strips. 

4. 2 DESIGN FACILITIES IN INDIA IN THE FIELD OF ALUMINIU~l 

The ted:.nical know-how relating to design and engineer­

ing for the existing aluminium projects in India was earlier 

provided by the foreign collaborators. 

A bcgin.~.ing in the development of consultancy, design and 

engineering for the aluminium industry in India wns made 

with tie National Industrial Development Corporation (NIDC) 

taking up the detailed engineering for Korba Alumina Plant 

Metallurgical & Engineering Co,sultahts (India) Ltd. 

(MECO~) has been closely associated with the development of 

aluminium Industries in the country since 1971, when BALCO 

appointed NECON as Prime Indian Consultants to undertake 

the detailed engineering work of Korba Aluminium Smelter and 

Fabrication Complex. MECON rendered complete civil, struc­

tural, mechanical, electrical and technological services for 

the setting up of this project. The expertise in these 

fields has been further developed subsequently by MECON 

undertaking various studies for development of alumina and 

aluminium industries in the country. 

Engineers India Ltd (EIL) has recently entered in the 

field of aluminium as consultants to National l\lumjnium 

Company (NALCO) for setting up of bauxite mining, alumina 

and aluminium plants including captive power plant in the 

state of Orissa which arc at present u~dcr implementation 

sta.9c. 
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Bharat Heavy Electricals Ltd. (BHEL) is capable of 

undertaking the complete design and engineering of electri­

cal equipment and controlz for aluminium industry. In ad­

dition to above, there are many organisations in India Viz. 

Engg. Projects (I) Ltd. (EPI), McNally Bharat Engineering 

Company, Heavy Engg. Co=poration (HEC), Dorr-Oliver, Larsen & 

Toubro, BHPV etc., who have sufficient experience of design­

ing, manufacturing and erection of plant a~d equipment for 

Alu.uinium Industry. 

• 
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5. LONG- ANO SHORT-TERM OBJECTIVES OF THE CENTER 

5. 1 THE MAIN DIRECTIONS OF THE RESEARCH Ai.'m DEVELOP:•!ENT WORK 

5.1.1 General 

Research and development work of the Centre should be 

directed in all branches to achieve the objectives 

given hereunder: 

improvement of the quality and marketability of 

proCiucts 

increase of efficiency of production technologies and 

impro·;cmcnt of the economy of the latter 

improver..cnt of the economic utilization of L'le equ:'..~n:cnt 

red~ction of energy and material consumptions 

research for new perspective processes 

co-o:p:~raticn in elaboration of technological schemes 

for new production facilities 

practising high-level basic, theoretical research work 

ensuring background for the industrial research. 

Further on the main directions of research and develo~­

mcnt work of the Centre are given by branches and departments. 

5.1.2 Geoloaical and Mineraloaical Invcstiqations 

gL1. Petrological and mineralogical investigation o~ the 

East Coast and other bauxite deposits. 

gL2. Construction of a geological (lithological, structural) 

map of the bauxite deposits in order to determine 

the bauxite distribution in the deposit. 

gL3. Study of mineralogical and chemical composition and 

morphological properties of bauxite. 
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gL4. Investigation of ore dressing and beneficiation 

problems. 

gLS Determination of blendability of bauxites from the 

various deposits for optimal use without beneficia­

tion especially for contiguous and closely situated 

ar~as. 

5.1.3 Research on Alumina Production 

AL1. Study of technological properties of the main bauxite 

and elaboration of technological sche~es of 

t~eir processing. 

AL2. Inv8stigation and working out methods and ways 

to improve the existing technology and equipment in 

order to reduce consumption of bauxite, caustic soda, 

steam, fuel and power. 

J..L3. Working out industrial methods for improvement of 

alumina quality. 

hL4. Investigation and elaboration of technological methods 

and schemes of the production of gallium, vanadium 

pentoxide (and of some other by-products) and of alu­

minate liquors purification from undesirable impurities 

(organic matters, carbonates and other salts.) 

i'.i.LS. Development of the process control and ciuto:ncd:.ion in 

the field of alumina production. 
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AL6. Development of equipment in the field of alumina 

production, including auxiliary equipment. 

AL7. Investigation and elaboration of methods for pro­

duction of special alumina to be used in different 

branches of industry (electronic, refractory, radio, 

motor industry and some other branches) . 

5.1.4 Research on Aluminimn Electrolvsis and Carbon 

Materials Production 

BL1. Investigation and improvement of the aluminium electro­

lysis technology. Selection o~ the most effective 

p~rametcrs for smelting process in different types of 

cells. 

BL2. Improvement of reduction cells' design. Extension 

of the service life of tl:'~ cells. Decreasing of 

energy losses. Improvement of mechanization of the 

smelting process. 

BL3. Investigation of new aluminium production methods and 

equipment (e.g. si.lumin production by aluminotherrry). 

BL4. Development and improvement of the carbon materials 

and their production. Study of the influence of raw 

materials' quality and pro~~ction technology on the 

quality of anode and cathode lining and on the main 

technical and economic char.'.lctcristics of the smelting 

procec;s, for cc lls with both Soc(1crberg and preba~~c 

anodes. Stand~rdization of carbon raw materials. 
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BLS. Investigations and research on materials other ~han 

carbon for electrodes. 

BL6. Research and improvement in the fluorine regeneration 

technology (from gases, lining and carbon dust). 

EL?. R~tiearch and development of automatic systems for 

controlling the technological process in smelters. 

BL8. Fundamental theoretical research of the electrolysis 

and other metal production processes. 

5.1.5 Analytical Research 

CLl. Development of analytical methods and elaboration of 

standardized methods. 

Annlyse~ on the materials enumerated below: 

main components and trace impurities of bauxite, 

red mud and sodium aluminate liquors, 

alumina hydrate, alumina and by-products of th8 

alumina production (soda salt, vanadium salt, etc.), 

electrolyte used for the electrolysis of aluminium, 

and other auxiliary materials, 

aluminium and its alloys, as well as metals r£­

covered as by-products (Ga, V, etc.), 

coal, carbon-bearing materials and fuel oil, petro­

leum coke, anode paste, cathode carbon, etc., 

gas and other samples related to the environmental 

protection work. 

CL2. Carrying out X-ray diffraction studies and adapta­

tion of these methods to bauxite, red mud, alumina 

and other non-metalli_c materials for the determina­

tion of their mineral composition and structure. 

Elementar analysis by X-ray fluorescence method. 
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5.1.6 Research on Semi-Products 

DL1. Development and improvement of the processes for 

purification of molten metal (removing of hydrogen, 

oxides, other non-metallic inclusions, sodium etc.). 

Development of on-line techniques (e.g. electro slag 

filtration, filtration through active agents etc.). 

012. Development and improvement of D.C. casting techno­

logy of ingots and billets. Development of special 

ingot and billet casting methods (e.g. casting in 

electromagnetic field, hot top casting etc.). Develop­

ment and improvement of the equipment. 

DL3. Development and improvement of castings' and of powder 

metallurgical production techniques and equipment. 

DL4. Development and improvement of production processes 

of grain-size refining and of master alloys. 

015. Improvement of the heat treatment technologies and 

equipment. 

016. Development and improvement of the hot and cold rolling 

techn~logy of strips, sheets and foils; improvement 

of equipment. 

DL7. Development and impr.ovem~nt of extrusion technology 

and improvement of equipment (direct and indirect, 

continuous semi-continuous, hot and cold extrusion). 

018. Development and improvement of cold deformation 

technologies and equipment (e.g. tube cold rolling, 

tube and rod drawing etc.). 
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DL9. Development and improvement of the production techno­

logy and equipment for wire rod and wire manufactur­

inq. 

DL10. Development and improvement of the technologies and 

equipment for forgings' production. 

DL11. Development of production technology for special 

products (e.g. lithographic sheets, sheets for deep 

drawing, semi-products for anodizing etc.), and new 

products. 

DL12. Investigations, research and development of new pro­

duction techniques (e.g. use of solar furnaces, laser, 

high energy deformation, production of composite 

materials, superplastic alloys etc.). 

DL13. Research and development of scrap recovery. 

DL14. Development and improvement of technological lubricants 

and lubrication techniques. 

DL15. Fundamental and theoretical researc~ in the field of 

plastic deformation of aluminium alloys. 

DL16. Research and development of automatic systems for 

controlling technological operatio~s in semi-products' 

fabrication. 

DL17. Research and development of computer-controlled 
production management systems in the area of semis 

production. 
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5.1.7 Physical Metallurgy ~nd Material Science 

EL 1 • Improvement of existing mechanical and fhysical methods 

for the needs of all technological research depart­

ments and development of new ones in order to make 

them suitable for industrial research purpose. 

EL2. Fundamental and theoretical physical research ensuring 

the scientific background for applied research and 

development in all technological departments. 

EL3. Development of new aluminium alloys according to 

requirements of the national industry. 
Improvement of existing and development of new alloys 

for different special requirements (e.g. hig~ strength 

and ultra-high strength alloys for aircraft and other 

transportation USPS, etc.). 

EL4. Fundam~ntal and theoretical research in the field of 

alloy development and heat treatment. 

5.1.8 Research on Finished Products Manufacturing 

FL1. Development of new uses of aluminium in various fields, 

elaboration of new Einished goods and their manuf actur­

ing technology. Determination of features and quality 

of semis needed for their fabrication according to the 

function of products. 

FL2. Supply of basic data for selection of n'aterial for finished goods. 

FL3. Development 0f finished goods' grading methods taking 

their funccions into conside~ation. 

----···· -----------
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FI.4. Rendering assistance for finished goods' manufacturers 

(testing facilities, consultancy etc.). 

FLS. Research and development of surface treatment methods. 

FLG. Research and development of corrosion test methods. 

FL7. Research, development and improvement of joining 

methods (welding, soldering, riveting, sticking etc.) 

related to application of aluminium alloys. 

5.1.9 Application Technique 

GL1. Acquisition, systematization of the scientific, 

technical, market etc. information relating to the 

utilization of aluminium, preparation of forecasts. 

GL2. Organizing technical activities relating to the 

utilization of aluminium (i.e. issue of publications, 

organization of conferences, exhibitions, demonstra­

tions, instruction courses, or organization of indi­

vidual training for finished goods' producers). 

Maintaining relations with social organizations 

being concerned with the propagation of utilization 

of aluminium (e.g. Aluminium Association). 

GL3. Keeping a close watch on the activity of finished 

goods' producers using aluminium semis, maintaining 

relations with the former, making proposals for the 

development of their products and production technologies. 

Organizati,on and co-ordination of the assistance of the 

Centre required for the development work. 
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5.1.10 Environment Protection 

HL1. Development of the equipment and t~chnology for gas, 

dust, water collecting and cleaning in alL branches 

of the aluminium industry. 

ii~2. Development of the technology and equipment for recover­

ing, utilisation and, if needed, annihilation of 

wastes. 

HL3. Development of measurement techniques to monitor the 

efficiency of the environment control. 

HL4. Byological studies for the revegetation of red mud 

ponds. 

5.2 THE SHORT-TERM RESEARCH AND DEVELOPMENT PROGRAMME OF 

THE RDDC 

General 

After having suggested the main directions of research 

and development of the Centre, the programme of the first 

3 to 5 years (beginning from the third year of implementation) 

has to be determined. 

It needs to be understood that the initial years 

will be required to set up the facilities, recruit suitable 

persons for the Centre and get them trained for required 

jobs. Evidently the progress of work can not be spectacular 

in the first five years which would form the formative years. 

The development of experts' staff can be highly accel­

erated if they take part in the adaptation of foreign 

technologies and introduction of new products. It is reason-
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able if in the first period of activity of the Centre, the 

technological research units concentrate their main efforts 

to study the manufacturing parameters, performances and 

quality levels in the Indian plants and to compare these to 

the results in foreign plants and to elaborate the condition 

of optimization of the production and products. It is 

obvious that inside a professional field the investigations 

have to be started at the most important operations (e.g. 

in case of semis' production at handling of molten metal and 

casting of ingots and billets). 

On these considerations certain objectives/direc­

tions of research have been selected from the list given 

under para 5.1 for early start and certain others to follow 

them. This is indicated in Annexure 3. 

5.3 LONG- AND SHORT-TERM OBJECTIVES OF THE DESIGN WORK 

5.3.1 Background 

In order to progressively attain self-sufficiency 

in aluminium technology, the structure of this Centre 

should include a design and engineering devision. The 

activities of this division would be to develop basic 

engineering in coordination with research and development 

divisions which would enable companies having expertise 

in detailed engineering in the field of aluminium to carry 

out detailed design, engineering and consultancy activities. 
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5.3.2 General Long- and Short-Term Objectives 

In order to better illustrate the general objectives, 

the activities of the Design and Engineering Branch may be 

divided into 3 stages, in accordance with the Annexure 2 

of Term!· of Reference. 

The main long-term objective is that entering the 

3rd stage of its operation i.e. after a period of about 10 

years, this unit should be able to carry out independently 

not only basic design and engineering of r.ew plants based 

on its own research and development results of the Centre, 

but also provide basic engineering and consultancy in 

foreign countries. 

To attain this long-term objective the necessary 

knowledge and practice will be acquired in the 1st stage, 

during a period of about 5 years, by collaborating with 

foreign contractors providing know-how and basic engineer­

ing services for setting-up of new plants and with indigenous 

sub-contractors carrying out detailed design and engineer­

ing as well as erection and commissioning. 

The knowledge and experience obtained in the 1st 

stage will be further developed and applied independently 

during the 2nd stage, also over a period of about 5 years, 

when the main task of the branch would be the realisation 

of new projects foreseen in the mid-term development plans 

of aluminium industry. 

Besides, in each·stage of operation an important 

task will be performed by providing services to existing 

plants in private and public sector. 
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5.3.3 Details of the General Objectives 

Ii~ order to achieve the general objectives the follow­

ing activities should be accomplished. 

1st stage 

1. Particieation in general design and engineering works 

for setting up new aluminiwn plants in collaboration 
with foreign firms. 

1.1 Development of design concepts 

1.2 Market analysis 

1.3 Cost estimation 

1.4 Economic analysis 

1. 5 Preparation of complete basic technological documentation for 

new projects 

1 • 6 Elaboration of basic engineering docurrentation to the ~ 

panies carrying out detailed engineering w:>rk for: 

General layout and transport 

Equipment and piping 

Electricity, instrumentation and automation 

Civil and architectural works 

Energy supply and other services 

1.7 Participation in tender evaluation, guidance and clarifica­

tion during the detailed design and engineering works, 

erection and commissioning. 

1.8 Assistance in reaching the rated capacity of new facilities. 

Analysis and feedback of results. 

2. Collection and analysis of production, technological, 

equipment and maintenance data of existing aluminium 
plants in India. 
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3. Collection of similar data of foreign plants. 

4. Elaboration of proposals and necessary design documenta­

tion for increasing the efficiency of technological 

processes, and equipment in the existing plants (in 

close cooperation with the research department). 

5. Elaboration of new and further development of existing 

computer programs resulting in more efficient design 

methods. 

6. Classification of data and information under 2. and 

3. and storage of the same in tte data bank of the 

Centre. 

2nd stage 

The main feature of this period is that know-how 

and design experiences obtained in the first stage of opera­

tion will be further developed and independently practised 

without major foreign assistance. 

1. Self-sufficiency in basic design and engineering. 

The details of this main activity remain the same as 

under 1.1 to 1.8 with the first stage. 

2. Elaboration of further proposals and necessary design 

documentation for improving the efficiency of existing 

processes/operaticns, the performance of various main 

producing equipment, for modification and/or completion 

of product-mix, computer control of processes/opera­

tions, improved maintenance methods etc. 
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3. Consultancy based on expertise developed in the 1st 

stage. 

4. Continuous development of the computer technique for 

design and engineering purposes. 

5. Continuous updating and completion of the design data 

base. 

3rd stage 

Having about a decade-long experience in providing 

basic design and engineering to the aluminium industry in 

India, the unit should be able to undertake similar tasks 

for foreign customers also. 
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6. ORGANIZATION AND SCOPE OF ACTIVITY 

6.1 GENERAL 

An institution can perform its functions and attain 

the long- and short-term objectives if its activities are 

supported by a well developed organizatonal structure. 

The recommended structure of RDDC, see Table 6.1, 

is based on five main organizational units called branches. 

Three of them perform the fundamental activities, viz. 

research and development as well as basic design and engineer­

ing, and two other branches provide the general technical 

and administrative services. There are also some special 

departments directly responsible to the director. 

To distinguish the various branches and management 

levels from each other the following system of symbols is 

used. The highest management levels are marked with capital 

letters, the other ones are indicated by figures following 

the relevant capital letters. There are three possible 

subordinated management levels within the individual branches. 

The mark'1g of various units directed by leaders of 

higher level begins with the following letters 

Director 

Dy. Director 

Dy. Director 

Dy. Director 

Gen. Manager 

Gen. Manager 

6.2 MANAGEMENT 

Alumina and Aluminium 

Semis and Finished Products 

Design and Engineering 

Technical 

Administration 

M 

B 

F 

D 

T 

A 

The management of Centre includes the Director, the 

special departments directly responsible to him, Dy. 

Directors and Gen. Managers directing the individual 

branches. 
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M. DIRECTOR 

Task of the Director 

Tee Director is the responsible leader heading the 

Centre, performing the following duties: 

Determines, together with the Dy. Directors, the 

strategy of RDDC, the main professional directions 

of research, development and design works. 

Approves the mid-term and annual operating plans and 

project documents of the Centre. 

Decides on the rules of management and financial policy 

of the Centre. 

Ensures the conditions necessary for the fulfilment of 

social and economic tasks of the Centre. 

Approves in principle the contract terms. 

Determines the internal rules of supervision. 

Determines the sphere of activity of deputy directors 

and other leaders directly responsible to him. 

Determines the internal accounting and incentive system 
of the Centre. 

Represents the Centre before the controlling organization, 

administrative and social organizations or designates 

the persons authorized to represent the Centre. 

M1; Tasks of the Planning and Coordination Department 

Drawing up of the long-term, mici-term and annual operat­

ing plans togethnr with the Deputy Directors and General 

Managers and monitoring of the implementation of the 

approved plans. 
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Compilation of reports on the activities of RDDC for 

the authorities. 

Conclusion of contracts with external organizations 

and coordinating the work in the Centre and between 

the Centre and other institutions/organization, monitor­

ing of the performance. In case of tasks, where common 

activity of several units is necessary - especially if 

they belong to different Dy. Directors and Gen. Managers, 

resp. - initiation of organization of "horizontal teams" 

and assignment to teamleaders, monitoring of the per­

formance. 

Organization of training of personnel from industry and 

other institutions. 

In case the implementation of projects or contracts is 

delayed, it is the task of Planning and Coordination 

Dept. to draw the attention of the competent Deputy 

Director(s). 

M2~ Technical Secretariat 

Assists the Director by compiling the written material 

connected with the matters under consideration and other 

tasks connected with his activities related with execution 

of administrative and supervision tasks, so that it is 

necessary for him to deal on1y with important questions 

relating to the totality of the Centre and to continue his 

research activity corresponding to his professional field. 

The B, F and D Deputy Directors as well as the T and A 

General Managers each in his own professional field, work 

out, togetber with the Director, the strategy anJ the main 

directions of the activities and exercise independently the 

operative scientific, technical and/er aministrative control 

and represent the RDDC at meetings with external organiza­

tions and enterprises. 
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6.3 RESEARCH AND DEVELOPMENT BRANCHES 

6.3.1 Organization 

On setting up the organizational scheme - see Tables 

6.2, 6.3 and 6.5 - the following view-points were considered: 

i) The units should be homogeneous from the point of 

view of objectives and of activity performea. E.g. research 

and design activities are performed in separate units. 

ii) A limited number of Heads of Department are res­

ponsible to the Deputy Directors and a limited number of highly 

qualified researchers to the Heads of Department. The profes­

sionally controllable area is similarly restricted. That is 

~-r!~y the organizational scheme provides for two Deputy Directors. '!he 

departments are divided into laboratories and in limited cases into groups. 

iii) Organizational position of non-technological 

research units (Analytical Research, Physical Metallurgy and 

Material Science) is determined so as to promote best the ef­

ficient research work. It is proven by practice that the 

activity of material-testing research departments is most 

productive if they are closely co-operating with the technolo­

gical research departments. 

As the Analytic:d! Research Department frequently 

gives aid to the Alumina Production Research and Aluminium. 

Electrolysis Research Depart:Irents it is responsible to the Alumina & 

Aluminium Deputy Director. As a great number of tasks are 

given to the Physical Metallurgy and Material Science Depart­

ment by the Semi-Products Research and Finished Products 

Manufacturing Research Departments the former is responsibl~ 

to the Semis and Finished Products Deputy Director. 

Remark: Both departments, of course, corresponding to their 

technical profile, serve at the same time the entire 

Research and Development Branch. 
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INDIAN ALUMINIUM RESEARCH,DEJELOPM?NT AND DESIGN CENTRE 
B. ALUMINA AND ALUMINIUM RESEARCH AND DEVELOPMENT BRANCH 

B Dy. DIRECTOR 
Alumina & Aluminium 

• 
I I 

Al.uni.na Production B2 Aluminium Electrolysis B3 
Researdl Deparar-=nt Researdl Department 

B11 Raw-Material B21 Technology & Equipmant 
~ 

Laboratory - Develcprent Laboratory 

B12 Alumina & By-products H B22 
Carbon 

Technology Laboratory Laboratory -
B13 F.quiprent Develcprent B23 

Gas Purification & Environ-
Laboratory - rcental Control Laboratory 

B14 Proress Control Develop- ... B24 Aluminothermy 
:.ent Laboratory I..aboratory 

~B15 Pilot Plant B25 Process Control Develop-- m:nt Laboratory 

4 B26 Field Groups 

Table 6.2 

• 
Analytical Researdl 
Departnent 

B31 Olemical Analysis 
Laboratory 

B32 Physioo-dlemical 
Analysis J..aboratory 
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Table 6.3 
INDIAN ALUMI~IUM RESEARCH,DEVELOPMENT ANO DESIGN CENTRE 

F. SEMIS ANO FINISHED PRODUCTS RESEARCH ANO DEVELOPMENT BRANCH 

Dy. DIRECTOq 
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Group 

Physical Mctal­
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Material Dept. 
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L"lboratory 

Physical 
F23 ~il.Surarcnts 

Lclboratory 

F24 Mcd«mic.:.l 
Tests Leib. 

Finished Product 
F3 I Research Depart­

ment 

F31 

Surfooe 
•rreatm:mt & 
Corrosion 
Laboratory 

Jointing 
F32 I Technique 

Laboratory 

Application 
F4 I Ted1r.ique 

Dcpartm:mt 

C7\ 
I ..... 
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Testing methods used only by a sin~~le technological 

area (e.g. mineralogical classification, physical and physico­

chemical tests for alumina technology, physico-chemical tests 

and special carbon tests for aluminium electrolysis etc) are 

ranked into the relevant Research Department. 

iv) A similar situation exists for the laboratories 

dealing with measurement technique and control. They are 

grouped into the frame of technological research departments 

specialized for the given technological area. In order to 

maintain high technical level in general, a central T6 Instrumenta­

tion and Control Department is envisaged wihin the organization 

of the Technical Gen. Manager. All equipment needed for the 

above task (such as mi~ro-processor development systems, logic 

analyzers, calibration instruments, etc.) is centralized in 

this department as it would be uneconomic to establish them in 

each technological area. 

v) Units providing positive conditions fo1 the work 

of every research department and several design braaches have 

been Ct"'...ttralized under the guidance of the Technical Gen. Manager. 

6.3.2 Scope of Activity and Functions 

B. ALUMINA AND ALUMINIUM RESEARCH AND DEVELOPMENT 

BRANCH 

B 1 ALUMINA I_>RODUCTION RESEARCH DEP!\RTMENT 

The activity of this department comprises all research 

problems from the evaluation of bauxites for alumina production up 

to the utilization of alumina and its by-products. The work 

of the units within the Department is interdependent, the 

organization is based on close co-operation of individual 

laboratories and groups. 
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Bll Raw-Material Laboratory 

Collection of representative bauxite samples for 

tests. Textural and morphologic investigation of samples of 

bauxite and other ores. 

Thermogravimetric (derivatographic) tests of bauxites. 

Determination of mineralogical composition of bauxites and red 

muds on the basis of thermogravimetric, X-ray diffraction and 

chemical analytical investigations in close co-operation with 

the Analytical Research Department. 

Preparation (crushing, grinding) of bauxite samples 

for the technological and analytical tests. Determination of 

their Hardgrove-number and Bond-index. Investigation of benefi­

ciation problems of 1 1auxite (improvement of quality of the ore, 

recovery of valuable ~omponents, etc.). 

B12 Alumina and By-Products Technology Laboratory 

Establishment of standard testing methods for labora­
tory m:>delling of alumina production process steps depending on bauxite 

grade (digestion, pre- or post-desilication, red mud 

settling, etc.). Technological qualifying testsof representa­

tive samples originating frum various bauxite deposits. 

Determination of optimum process parameters and technological 

indices to be expected on the basis of test results. 

The laboratory carries out research work on the develop­

ment of alumina production technology, investigation of techno­

logical problems of the operating alumina plants, fitting the 

technology to the quality of ore with bauxite reserves foreseen 

for processing, elaboration of new technological solutions and 

adaptation of foreign processes. 
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The laboratory becomes specialized in the investiga­

tion of the physical and physico-chemical properties (specific 

gravity, bulk density, granulometry, angle of repose, specific 

surface area, porosity, etc.) of bauxite, red mud, alumina, 

alumina hy~rate, special alumina, etc. Tests and measurements 

for other Departments may also be carried out from time to time. 

Elaboration of the production technology of non­

metallurgical special aluminas possessing special physical 

properties (adsorbents, catalyst carriers, fillers, abrasives, 

products, used in the ceramic and refractory industry), adapta­

tion of foreign technologies, grading 0f special aluminas. 

Research work related to utilization of red mud. 

Research work related to recovery and utilization of titanium, 

vanadium and gallium. 

B13 Equipment Development Laboratory 

Development of alumina plant equipment, elaboration 

of new mechanical engineering solutions and trial of the same. 

Design of equipment for special laboratory and pilot plant 

tests. 

B14 Process Control Development Laboral~ry 

Elaboration of new methods for the automatic supervi­

sion and control of the alumina production process in close co­

operation with the Instrumentation and Control Department. 

B15 Pilot Plant 

When deciding on the setting up of an alumina pilot 

plant, the existing pilot unit of KORBA Alumina Plant could 

not be left out of consideration. This pilot plant, set u9 

a few years ago, is capable of modelling all the operation 
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units of the Bayer-cycle depending on the bauxite c;r-ade. 

Several successful test programs were carried ou: processing 

bauxites from various deposits. However, the possijili~y of 

r.:odelling the whole Bayer-cycle - enabling t.'le RDDC t::> st '..!dy 

inter alia the problems of producing alu~ina hydra~2s o: 

various grades, the purification of plant liq~or, t~e recovery 

of by-~roducts is of great importance anc necessary, too. 

It is assumed that this Pilot Plant will be jro~~~t 

under the direct control of the RDDC with sup?ort :=.cil~ties 

from BALCO. Hence, only such of the equipment as a~e ad­

ditionally required for modelling of the com?lete ~=-yer­

cycle has been included under this project. 

The task of the field staff of PDDC is to ~om~~le-the 

test programs to be carried out, to orga~ise and s~~·~r~.:se the 

same and to evaluate the test results. All these activities 

s::ould be performed in close co-operation ·.-1i -:'."\ the _:.1 u.:c..::-ia 

Production Design Section of the Centre. 

B2 ALUNINIUM ELECTROLYSIS RESEARCH DEPART:lE~:T 

Develop~ent and improvement of tech~o-cco~:~ic indices 

of the technology and equipment of t~e curre~t pra~~ice in 

aluminium electrolysis. 

B21 Technology and Equipment Development Laborator~ 

Eluboration of electrolytic cell-types anc tec~nologics 

of hish current effici~ncy and low specific electr!c po~cr con­

sumption. Drawing up the tasks for the establish~s~t o~ new cell 

structures and process control systems. Drawing u~ the tasks 

f0r modernization, intcnsificatioP, and rcco~struc~~on of 

existing plants. Investigation and research work &!~ing the 

reduction of pc~cr consumption. 
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Development of cell structures for both prebake and 

Soederberg anodes. Elaboration of methods for mechanization 

and development of the same in the reduction plant. Pre­

paration of designs of prototypes, supervision of realiza­

tion. Trial and testing of specimens manufactured in the 

workshop of RDDC or of other firms. 

Basic research-level laboratory investigation of factors 

affecting the electrolytic process (equilibria, chemical 

reactions, electrode processes, dissolution, current yield, 

etc.) . 

B22 Carbon Labora~orv 

Performance of special metallurgical qualifying pro­

cedures on carbon testing, elaboration and development of 

the same (coke, anode paste, technological testing of binding 

materials, e.g. deter~ination of softening point, activity, 

etc.) as well as development arid improvement of carbon 

~aterials' production technology. 

B23 Gas Purification and Environmental Control Laboratory 

This laboratory will conduct the investigation and 

research work related ~ith environmental contrcl in 

all areas of the aluminium industry and carries out special 

investigation belonging to the former. Testing of detri­

mental materials, realization of efficient collection of 

the same (primarily anode gases). Elaboration and dev8lop­

ment of proper gas purification technologies and equipment. 

Processing or annihilation of detrimental wastes. 

B24 Aluminothcrmv L~boratory 

Investigation and research work related to industrial 

scale aluminium prod~ction by direct reduction of alumina or 

ores, or other non-conve:?ntional methods eliminating the 

Hall-HeroulL process. 
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B25 Process Control Development Laboratory 

Instrumental nonitoring of the technological process of 

the reduction plant (testing of magnetic fields, measurement 

of basic data, etc.), preparation of process control of the 

procedures - elaboration of algorythms - realization of the 

same by the association of the T6 Instrumentatio11 and 

Control Department. Adaptation of the systems to the local 

conditions. Testing of control systems and special instru­

ments elaborated. 

B26 Field Groups 

There are 2 groups; one is located next to a smelter 

operated with Soederberg anodes the other to a smelter oper­

ated with prebake anodes. Their task will be testing of 

the operating technology, processing of results and testing 

of new technologies and equipment under industrial condi-

tions. 

B3 ANALYTICAL RESEARCH DEPARTMENT 

The Analytical Research Department meets all the 

chemical analytical and non-metallic X-ray testing require­

ments of the total research area of the RDDC. It deals 

with carrying out test series on external orders, respectively 

solving special an2lytical tasks in the entire processing 

area of the aluminium industry (bauxite mining, alumina pro­

duction, aluminium metallurgy, semis production, etc.), 

carrying out decisive analyses in disputed cases. 

Its further tazks are: development and standardization 

of analytical methods all over the alumin~um industry, co­

operation relative to the institution of the same and training 

of analysts for the overall industrial area. 
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Scope of activity of the units of this. Department can 

be given in brief as follows. 

B31 Chemical Analysis Laboratory 

Preparation, testing and checking of standard materials 

required for the analysis. Solving of special analytical 

tasks. Development of wet chemical analysis methods. 

Testing of contaminating components of bauxite, alumina 

and sodium alu.rninate solutions by means of spectrophotometric 

methods. Analysis of sodium alurninate solutions by the 

fue~c~etric method. Qualitative and quantitative determina­

tion of the organic material content in the alumina p~ant's 

circuit by the gas chromatographic method, analysis of indus­

trial gases. Analysis of fluoride, sulphide etc. content 

by the eiectroanalytical methods. 

Determination of main components and trace contaminants 

of bauxite and red mud samples and trace contaminants of 

sodi~~ aluminate solutions by the atomic abso~ption spectro­

photcnetric method. 

Analysis of high-purity metals (aluminium, gallium, 

special alloys, etc.). 

Determination of ultimate composition of anode carbon, 

cathode carbon, carbon-base mixtures, lubrication oils, etc. 

B32 Physico-Chemical Analysis Laboratory 

finalysis of alwnina and metal samples by the emission 

spec~rophotometric method. 

Quick and accurate determination of composition of 

bauxite and red mud samples by the X-ray fluorescence spectro­

metry. 
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Qualitative and quantitative phase analysis and 

structural analysis of solid crystalline materials, - primarily 

in bauxite, red mud and other by-products of alumina 

plants. Investigation of phase transformation taking place at 

high temperatures in the area of aluminium metallurgy, 

structural deformation, transition into molten state, by 

means of the high-temperature diffractometry. Determination 

of the molar ratio of the electrolyte-bath in the electrolysis 

of aluminium. 

F. SEMIS AND FINISHED PRODUCTS RESEARCH AND DEVELOP­

MENT BRANCH 

Fl SEMI-PRODUCTS RESEARCH DEPARTMENT 

Determination of quality requirements relating to semi­

products, elaboration of technology and development of 

equipment required for the economic production of the same. 

All this takes place in close C)-operation with other research 

units (primarily F2 Physical Metallurgy and Material Science, 

F3 Finished Products Manufacturing Research and T6 Instrumenta­

tion and Control Department). 

Considering that with semis production expensive 

pilot plant equipment is also necessary for achieving 

industrially applicable research results, in order to reduce 

running expenses, the research plant is able to manufacture 

products in small series, partly aiming to check tho elaborated 

technologies, partly to be sold on the market. 

F11 Metallurgical Laboratory 

F111 Block and billet casting group 

Investigation of factors affecting the quality of metal 

(e.g. impurities) of the texture and geometry of billets by 
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means of laboratory and pilot plant equipment {melting­

casting furnaces, casting na.dlines, etc.) and determination 

of optimum prod~ction parameters. Development of casting 

tools and foundry equipment. Manufacturing of blocks and 

billets for experiments performed in industrial plants. 

Supplying the technological laboratory with blocks 

and billets for the research work and manufacture of product. 

F112 Die casting group 

Development of technologies, tools and equipment in 

the area of sand casting, gravity die casting, high-pressure 

casting and pressure die casting. 

Metal handling of mould casting alloys, development 

of auxiliary materials. 

Manufacture of products for sale. 

F113 Powder metallurgy group 

Investigation of factors affecting the quality of 

metal powders and development of the production of aluminium 

powders of various composition. Investigation of factors 

affecting the properties of powder metallurgical products 

and development of the metal-working technology of powders. 

Manufacturing products for sale. 

F114 Field properzi group 

The group will be posted in the premises of a large 

state-owned plant, however, as to its organization it wilJ 

belong to RDDC. It co-operates with the ~etallurgical 

Laboratory and Physical Metal! urgy .Research Department 

functioning in RDDC, it relies on their laboratory results, 

uses its testing equipment and employs the industrial 

equipment for developing of Properzi-technology and equipment. 
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F12 Measuring Technique and Process Control Laboratory 

In close co-operation with the T61 Instrument and 

Measurement Technique Laboratory and the technological 

research (F11 metallurgical and F13 technological) labora­

tories, elaboration of measuring technique systems re­

quired for the semi-product research, development of 

sensors for the automation; trials on laboratory scale, 

based on the results of which T6 Instrumentation and Control 

Department may produce units for industrial application. 

In co-operation with T63 Control Technique Laboratory 

and technological research laboratories, setting-up of 

data processing systems connected with the semi-product 

research, formulation of algorythms for the industrial 

automation of production processes or procedures and 

designing of microprocessor systems; trials on laboratory 

scale, based on the results of which T63 may produce units 

for industrial application. 

F13 Technology Laboratory 

F131 Rolling, F132 Extrusion and Drawing,F133 Other 

Forming Techniques, F134 Heat treatment, F135 Lubrication 

Technique groups. 

Corresponding to their professional areas the groups' 

tasks are: development of the existing laboratory- and 

pilot plant-level technologies and development or improve­

ment of equipment. 

In close co-operation with F2 Physical Metallurgy 

and Material Science Department and F11 Metallurgical 

Laboratory, investigation and optimization of factors 

affecting the properties of products, research and develop­

ment of new products and their production technologies to 

the level of conunercial operation. 
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In close co-operation with F12, T61 and T63 elabora­

tion of industrial automation, as well as industrial and 

research measurement-technical systems. 

F14 Pilot Plant 

The functions of the pilot plant are described ac­

cording to their technological profile by other semi-product 

research laboratories. 

The pilot plant will also produce semis for the market 

in small series. 

F2 PHYSICAL METALLURGY AND MATERIAL SCIENCE DEPARTMENT 

The Department completes the task of physical metallurgy 

connected with semi-products and finished products manu­

facturing research (e.g. alloy development) and physical 

testing coming up with any research unit of the RDDC. 

F21 Metallography Laboratory 

Carrying out microscopic investigations: investiga­

tion of grain boundaries in metallic materials, of phases 

of metals in the cast, homogenized and heat-treated state. 

Microscopic testing of bauxites and alumina. 

Performing of transmission and scanning electron 

microscopic tests, completed with the qualitative and 

quantitative elementary analysis. Investigation of micro­

structure of precipitation hardening and recrystallization 

processes, studying of dislocation structures and phase 

transformations in metals. Analyzing of phases of the 

order of magnitude of 0.1 µm. Extension of the conventional 

metallographic investigations over several ten thousands of 

magnification ranges. 
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Taking of phase distribution photographs. Te3ting of surface 

areas (surface of fracture, corrosion damaged product, 

layer, etc.). 

oxide 

:-lorphologic and quat1tit:1ti,.·c testing of distribution of 

eleme:-:ts ir1 bauxites and alumina. 

Carrying-out of photographic work for the metallographic 

and ot~er material science laboratories. 

~·iicro-1Jrobe Lc:ibor<lto_::: 

Qualitative and high-sensitivity quantitative analysis 

of p:::i.scs. 'L'cst:.ing of di;:;sol'Jcd a::c1 prccipi tated alJ oyi1::_: 

sur.::2ce piwncmena and of ti1osc close to t'.1c surface: de:.er-

rnination of oxide layers, corrosion products, bond conditions. 

F2 3 P'.c'_/Sical :·!ei:lsurcrnents Labor3torv 

Testing of precipitation and dissolution processes in 

alur..i::iurn allc~·s by the mcasurer.1cnt of resistanc0 and th•!r::io-

Ch.::irc:icteriz.:iticn of metctl purit~·, dctcrminatio:1 of 

the dissolved proportion of alloyinq elements. De tE~ rmin.J. ti on 

of t.l:~ kinetics of homog2nization, plc:istic deforr:1.J.tion, 

annealing and tempering processes. 

Determination of the texture of aluminium alloy o·cmi-

products, plotting of the distribution function. 

idcnti fic.:i.tion, dctc.~mination of concentrations of ph<!scs 

in ~at~l. Mc~sur~mcnt of the lattice const.J.nt in order to 

foJlo-.. 1 up the precipitation c:ind deformation processes. 

Detcr:nination of subgrain size c:ind micro stress by li:1c-

profile anaJy~is. In vr:~;tir;.::i ti on of the onset of prcci Pi t;1-
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tion processes (GP-zones and measure of distance of the 

transition phases) by means of little-angle X-ray scatter­

ing. 

Thermal analysis of metals. Plotting of equilibrium 

and non-equilibrium constitutional diagrams of aluminium 

alloys. Semi-quantitative investigation of phase transforma­

tion (precipitation-dissolution) processes taking place in 

the alloys. Determination of coefficients of thermal ex­

pansion of materials. Studying of phase transformation pro­

cesses of non-metallic materials. 

Determination of hydrogen content of liquid and solid 

Al-alloys. 

F2 4 r'iechanical '.-.es ts Laboratory 

Deficiency testing by means of non-destructive ultra­

sonic and macro-X-ray method on cast specimens, semi-products, 

welding seams. 

Fault locating in the course of loadability tests by 

means of acoustic emission equipment, then detailed testing 

of fault by means of ultrasonic and macro-X-ray method, 

respectively (and destructive testing of faults by means of 

instruments of other laboratories of the Department, primarily 

with electronoptical methods, if necessary). 

Testing of semi-p=oducts, joints, structures and 

structural parts made by various destructive methods. 

Carrying out static (t~r.sile, pressure, bending, 

torsion) and dynamic (small-cycle fatigue) mechanical tests. 

Testing of wide-scale assortment of materials arising 

in the course of alloy- and semi-product research (high­

strength alloys, light-gauge strips, foils, light-gauge wire, 

etc.). 
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F3 FINISHED PRODUCTS RESEARCH DEPART~1ENT 

The Department deals with the development of processes 

which are connected with the utilization of aluminium se:rcli­

products such as surface treatment, jointing technique, as 

well as th~ research of properties o: serviceableness of 

aluminium semi-products (corrosion, static and dynamic load­

ability tests, etc.) and the determination of se~i-products 

best suitable for various application. The Department f unc-

tions in close co-operation with the F1 Semi-products Researc~ 

and F2 Physical Metallurgy and Material Science and provides 

main background for the F4 Application Technique Deoartsent. 

F31 Surface Trcat~cnt and Corrosion 

Elaboration of surface treatment syste~s and making pilot 

plant trials on t:1e sa .1e. 

Carryin~ out corrosion tests on coated and 

untreated semi-products and finished products by means of 

available equipncnt established for this purpose. 

Research of factors affecting the corrosion beha\:iour 

of prod;..1cts. Surface treatrnenL in small series of seni3 

and finis~cd pro~ucts for the market. 

F32 Jointinn Technique 

Development of various welding technologies (TIG, :ur,, 

resistance-, pressure wcldin<J, etc.) c11ttinq processes 

:mc1 other jcintin<J mcthcrl:; (c~.q. rivctinq, Londinq), u.s 

well as preparatory proct~sscs, au:-:iliary m,:tcrL1ls ztnrJ 

cquipncn t. Rr~sc>:rch, el.:1bor.-itlon and Lrial of nc"d pl'.'occsst'S. 
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Investigation of factors affecting joints and their 

quality. 

Making joints in little series, primarily special 

ones by order. 

F4 APPLICATION TECHNIQUE DEPARTMENT 

As being a non-research unit, its task - based on 

the experience of RDDC and Indian aluminium industry ~nd 

market requirements - is to promote the economic and up­

to-date utilization of aluminium by advisory and organiza­

tional activities with the finished products manufacturers. 

This will be a small department comprising con­

sultants possessing wide industrial experience and partly 

persons for organizational work. The entire RDDC provides 

background for the successful work: i.e. experts ior courses 

and drawing up corresponding technical papers, equipment 

for tr~ining and testing and producing facilities for the 

development of new products. 
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6.4 D. DESIGN AND ENGINEERING BRANCH 

6.4.1 Organization 

On developing the organizational structure of this 

branch our former and actual experiences on this field have 

mairly been utilized. More variants had been considered 

as a result of which the system shown in Table 6.4 was 

judged to be the most suitable for meeting the function as 

well as the long-and short-term objectives of the branch 

out11ned in para 5.2, and for taking a reasonable number 

of staff at the same time. 

The head of the branch is the Dep. Director Design 

and Engineering. 

As it can be seen also in the table the structure of 

the organization follows the main steps of the process 

design and engineering activity. In consequence the depart­

ments directly governed by the Dep. Director are as follows: 

D1 Conceptual Design 

D2 Process Evaluation 

D3 Process Design (including design of some new and 

non-standard equipment) 

04 General Engine .ring Services 

05 Project Management 

The depa~tments comprise more sections/groups. E.g. 

the Ql and 03 Departments dealing with conceptual design and 

process design, respectively, consist of four sections each, 

according to the four main professional fields,as scope of 

activi+:y of the branch, namely 

Alumina Production 

Aluminium Electrolysis 

Semis Production 

Finished Products Manufacturing. 
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Furt~1er specialisation within these sections is not 

necessary because,on a conceptual design level, the thorough 

knowledge of a professional field is the basic requirement 

for a process engineer. Specialization according to 

smaller process or manufacturing units is justified only in 

the stage of detailed engineering and erection of a project. 

The sections of Department D3 include not only the 

staff engaged in the process design, but engineers and drafts­

men dealing with the design of special new and non-standard 

equipment pertainir,g to the relevant field. 

D2: Process Evaluation Department consists of three 

sub-units completing each other's activity in the field of 
Process Evaluation. These are: 

Market Analysis 

Cost Estimation 

Economic Evaluation. 

04: General Engineering Services Department includes 

four major sections and one group whose activity cqvers the 

whole process engineering area and serves all the four pro­

fessional fields from the alumina production up to the 

finished products manufacturing. 

In the case a major project is to be carried out, 

the work of the prevjous four departments is coordinat~0 by 

the P2 Project Management Bureau. The Groups of Project 
Managers and Project Engineers help to perform this task. 

The Computer Technique Application Group, however, 

serving and helping the whole Design and Engineering Branch, 

can not act as an independent unit because of the few number 

of staff, therefore it seemed to be an expedient solution to 

subordinate it to the Project Management Bureau. 

Three of these departments, namely D1, 02 and DS, have 

roughly the same sections/groups of 3 t • ., 9 people. On the 
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contrary the 03 ar.d especially the 04 department, when 

fully developed, will consist of sections of higher number 

of staff, e.g. as an extreme, some 36 people for the Machines, 

Equipment and Piping Section. In the interest of better and 

more efficient direction of the various activites it woul~ 

be necessary tc form smaller groups performing similar tasks 

within these bigger sections. 

6.4.2 Scope of Activity and Function of the Branch 

Scope of activity includes the quasi-whole aluminium 

industry from the alumina production through the aluminium 

electrolysis up to the manufacturing of different semis and 

finished gnods. 
Function of the Design and Engineering Rranch is to 

provide technological know-how and basic engineering documents 

both for the establishment of new green field production 

facilities pertaining to the above outlined scope and the 

modernization as well as expansion of the existing ones on 

the same field. 

6.4.3 ~ain Task of the Various Departments 

D1 CONCEPTUAL DESIGN DEPARTMENT 

Active co-operation in the proposal, selection as 

well as preliminary, intermediate and final evaluation of 

different research and development subjects. 

Provision for the implementation and utilization of 

the R & D results in the course of basic design and engineer-

ing activity. 
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Compilation of laboratory and pilot plant test 
programs. 

Determination of scale-up conditions. 

Selection and development of the process technology 
to be design~d. 

Participation in the techno-economic evaluation and 

optimization of processes and operations. 

Taking a continuous survey on the production data, 

process parameters, equipment characteristics, product 

qualities, specific consumptions, etc. of the existing pro­

duction facilities. 

Analysis of this information and elaboration of 

proposals, studies for the improvement of process efficiency, 

product quality, reduction of energy consumption, etc. in 

close co-operation with the relevant R & D departments. 

There are 4 sections within this department all 

having the above listed tasks but performing them on dif­

ferent professional fields. The scope of these sections 
are as follows: 

D11 Alumina Production Section 

Manufacturing of metal-grade and special aluminas 

Recovery of valuable by-products: V, Ga, Ti 

Utilization of wastes: red mud, etc. 

Environmental protection. 

D12 Aluminium Electrolysis Section 

Aluminium rnetallurqy 

Carbon technology 

Gas cleaning 

By-product and scrap utilization 
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013 Semis Production Section 

Refining and casting technologies 

RollinJ technologies 

Extrusion, drawing and other forming techniques 

Scrap recovery and waste utilization 

014 Finished Products Manufacturing Section 

Surface treatment technology 

Manufacturing of all kinds of finished goods 

D2 PROCESS EVALUATION DEPARTr-IENT 

Working out of economic investigations and estima­

tions of technologic31 processes for new alumina plants, 

smelters and fabrication facilities. 

Carrying out econo~ic evaluation of research works, 

as well as of proposals for improvement of process/equip­

ment efficiency. 

021 Market Analysis Section 

Continuous survey of world market situation of basic 

and auxiliary materials as well as energy and products of 

alumi~ium industry. 

Reports and forecasts on the short and long-term 

market trends. 

022 CGst Estimation Section 

Registration of domestic and world market prices for 

raw and auxiliary materials, energy and products of alumi-

nium industry. 
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Obtaining quotations for machines and equipment. 

Preparation of cost estimations regarding the capital out­

lay for technical proposals, studies, project reports, 

etc. 

D23 Economic Analysis Section 

On the basis of technological data supply, market 

information and cost estimation figures, evaluation of new, 

improved or adapted technologies, various technical pro­

posals' viability. Economic evaluations for research and 

development works. Sensitivity analysis. Optimum calcula­

tions. 

D3 PROCESS DESIGN DEPARTMENT 

The main task of this department is to vrovide 

details of the selected technology in the following fields 

and sections. 

D31 Alumina Production 

D32 Aluminium Electrolysis 

D33 Semis Production 

D34 Finished Products Manufacturing 

Preparation of complete technological documentation 

for certain sections of the General Engineering Department 

and for the purpose of detailed design and engineering, 

including material and heat balances, technological descrip­

tions, engineering flowhsheets, etc. 

Specification of non-standard equipment. 

Participation in tender evaluations. 

Assistance in detailed design, participation in 

commissioning, analysis and feedback of plant results. 
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04 GENERAL ENGINEERING SERVICES DEPARTMENT 

On the basis of data supplied by 03 ~epartment 

this unit provides the documentation of the eq~ipmer.t, for 

gener.:-:i.. engineering works and services which ca.'1 facilitate the 

implementation and functioning of the seleci:ed process/ 

equipment finally resulting in efficiency, prc~uct q~ality 

and quantity meeting the requirements. 

Expert activity in the relevant professional field. 

D41 Transport and Layout Section 

Assitance in: 

Site selection studies 

Plant site optimization 

Preparation of general plot plans 

Study of different transport methods and facilities. 

042 Equipment and Piping :0ction 

This section is responsible for assistance in 

selection and layout of all technological and non-~echnologi­

cal machines and equipment, except the non-standard ones; 

for the technological and auxiliary piping design. Similarly 

it is responsible for the appropriate data supply for the 

other engineering sections. 

Participation in the evaluation of tenders. 

Participation in the detailed engineering, erection 

and corrunissioning. 

043 Electrotechnic, Instrumentation ~nd Automation Section 

Pssitance in selection and layout of electric equip-

ment. 

Documentation of instrumentation and automation of 

processes/equipment. 



/ 

6-31 

044 Civil an~ Architectural Section 

Prepa::-ation of basic docunentation of civil and architectural 

works to be ~one, including building service engineering and 

sewerage. 

045 Services Section 

This .section provides the el<lboration of necessary basic 

documentatic~ for energy supply and other utility systems 

including 

tcch~~logical steam 

coal, fuel oil, gas supply 

comr:::::-2SSed air 

vac~~~ and air-conditioning 

wate::: supply, water treatment 

05 PROJECT ~·~NAGEMENT BUREAU 

The ~ain task of this section is to guide and co­

ordinate the work of all other sections during the lifetime 

of a certai~ project. This unit keeps direct contact with 

the client 1 = representatives and the compariies carrying out 

detailed ens~.eering. 

'lhcs"' activiti:s are practiced with the help of followinq groups: 

051 Proje~~ Managers 

052 Proje~t Engineers 

053 Comp~~er Technique Application Croup 

T~~ugh this group organizationally belongs to the 

Project .M::...~agement Bureau esszntially it serves the whole 

design anc engineering branch. Its main task is to elabo­

rate and develop computer programs helping and facilitating 

the desigr. work of the various professional fields. 
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6.5 GENERAL TECHNICAL SERVICES BRANCH 

6.5. 1 Organization 

This branch provides for the general technical 

support of RDDC as a whole, with special regard to branches 

performing the base activity. The branch is headed by the 

Gen. Manager Technical. He determines and directs the acti­

vities of six departments. The detailed structure of this 

organizational unit is shown in Table 6.5. 

6.5.2 Main Task nf Various Departments, Sections and Groups 

T1 COMPUTER CENTRE 

The information system of the RDDC is based on the 

Computer Centre. It makes possible assembling, storing and 

processing of data relating to different activities and 

the availability of this data for different persons. It is 

connected to the terminals and computers located in various 

units and enables the mutual transfer of data or functions. 

In this way the central and other computers are built into 

an integrated network. Thus the central computer has to 

deal with th~ solving of those tasks only, which surpass the 

capacity of the smaller computers. It is possible, that 

only certain authorized persons get access to certain parts of 

data or progranunes. 

The central computer has to be suitable to keep contact 

with international data-bases and other organs, resp. 

Systematic use of the computer is judged to be im­

portant in the following areas: 

a) Development and research 

data-bank 

calculation of properties of materials 
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planning of tests, evaluation of measured data 

modelling and simulation of reactions, technological 

processes 

bl Design work 

simulation of operational units, plants (design of 

process) 

dimensioning of equipment, piping, fittings 

design of control systems 

preparation of drawings, documentations 

preparation of bills of materials 

preparation of cost estimations 

carrying out of economic calculations 

c) Project management 

registration of contracts 

tir:-c and network programmes 

d) Administration 

registration cf personnel 

financial status 

check list and control of inventories 

pay-roll accounting 

e) Documentation 

check list of stock of the library 

joining to international data-bases in the interests 

of technical literature and senrching of patents 

registration of microfilms containing results of 

measurements, research reports, drawings, etc. 
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T2 INFORMATION AND DOCUMENT.\TION CENTRE 

T21 Technical Information Service 

Co:Tl[Jilir,g the articles and reviews appearing in the 

technical literature and makes their abstracts. Groups 

the elaborated material by themes and issues them in 

periodical ~ublications. Provides for the distribution of 

literature. Performs literary research directed to well­

defin~d themes (e.g. research of patents). 

T22 7echnical Library 

Analys:es the technical literature of the world and 

procuras the corresponding articles or books. Keeps a list 

on new accessions of the library and publishes it from time 

to time. Lends the required material from the holdings for 

studying it on the spot or for a longer time. Registers 

the holdings and the issued literature. 

T23 Interpreter GrouE 

In case of request prepares translations from foreign 

languages and makes them available to the persons concerned. 

Provides interpretation service. Cooperates with the Technical 

Information Service in preparing quick translations. 

T24 ReDroc;raphy and Printing 

Reproduction of individual documentation in the 

desired number of copies and forms. 
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T3 STANDARDIZATION GROUP 

Elaboration of standard-proposals for the entire 

aluminium industry, the utilization of aluminium included. 

Keeping close watch on the trend of development, making 

proposals for modernization of the standard specifications. 

Organizes jury sessions on the individual standard 

propositions. Producing the proposals to authorized organi­

zations. 

T4 PATENT AND LICENCE DEPARTMENT 

Main tasks of this department: 

i) Collaboration in the preliminary evaluation of 

inventions elaborated by the RDDC. 

ii) Preparation of application for a patent (in close 

cooperation with the inventor(s). 

iii) Registration of inventions for patent with the 

competent authority, and representation of RDDC's interest 

during the licensing process. , 

iv) Elaboration of suggestions and suitable explana­

tions in the case of disputes. 

v) Collaboration concerning patent-usurpation, licence 

and inventor's fees trials. 

vi) Registration of patents abroad. 

vii) Purchase of inventions and patents. 

viii) Marketing of inventions, patents and know-how. 
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ix) Development of licence and patent policy for 

RDDC based on directives of the supervisory authority. 

x) Administration of trade mark and innova-
tions. 

TS WORKSHOP AND MAINTENANCE DEPARTMENT 

T51 Design Group 

Carrying out construction work related with the 

development of research equipment in close co-operation 

with the corresponding technological research units, and 

scheduling for maintenance. 

T52 Workshop 

Preparation of specimens required for the research 

work. Maintenance of equipment, building, etc. 

Making special research laboratory tools and tackles. 

Making facilities for industrial trials - smaller 

devices, equipment - and small modifications of the latter. 

Remark: In lack of larger metal cutting machines the workshop 

is not capable of manufacturing equipment prototypes. 

Should such tasks be performed, external 

firms would have to be conunissioned. 

T6 INSTRUMENTATION AND CONTROL DEPARTMENT 

Provides measurement-technique, isotopic and automa­

tion services for the entire RDDC: establishes measurement­

technique, data collecting-evaluating and automation systems, 

developing the same hy close co-operation with the corre~pond­

ing technological research units. It puts its instruments 

and equipment at the disposal of other department. 

-1 
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T61 Instrument and Measuring Technique Laboratory 

Development plan.'1ing and .irrplerrentation of ne·.-1 laborat:ory, pilot 
' plant and industrial measuring systems for the research 

work in the RDDC, and of elements (special sensors, signal 

devices, transformers, instruments) required for setting up 

measuring and control systems. 

Application of new, micro-electrotechnical and other 

techniques in the development of instruments. 

Maintenance of the instru~ents of RDDC. In case of 

special ins~ruments (e.g. electron optical ins~ruments) co­

operation with professional servicing firms. 

Providing standard means for the calibration of 

instruments, carrying out calibration of the same. 

T62 Radioactive Isotope Laboratory 

Investigation by tracer technique methods o: transport 

phenomena (flow and mixing) in laboratory and primarily 

under industrial conditions (e.g. measuring of holding time 

in large tanks, flow velocity, useful volume, short-circuits, 

mixing, homogenization, etc.). 

Development of special isotopic ·devices (radiation 

gauge, evaluating instruments, etc.) for the continuous 

contact-free measurement, as well as, for the determination 

of physical and chemical parameters of solid and liquid 

materials and mixtures and for the control of processes. 

Laboratory reaction-kinetic investigation of chemical 

processes by tracer technique methods. 

-1 
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T63 Control Technique Laboratory 

Design and installation of measuring devices compris­

ing micrcprocessor elements (mainly for technological para­

met~rs directly not measurable but calculable from several 

directly measured data), and design and assembly of special 

power circuit modules not available in the market, and 

digital control systems. 

Manufacture of microprocessor-operated devices for 

important operational units, from elements available in the 

market or made by T6. Testing and documenting of these 

devices. Development of microprocessor equipment capable of 

searching for the optimum working parameters. Application 

of PLC-s. 

Development of micro-software aimed to solve various 

tasks. Prograrruning of PLC-s. Establishing simulation models 

for the technological phases and complete sytems. Elabora­

tion of microcomputer-aided operation systems. 

Development and realization of systems ensuring full 

automation or automation of several technological processes, 

equipment and plants by means available in the ~arket or 

developed and assembled by T6. 

6.6 ADMINISTRATION BRANCH 

6.6.1 Organization 

The administration works of the institution are 

performed by this branch. The Gen. Manager Administration 

directs the activity of various departments and groups. 

The recommended organizational structure of the branch can 

be seen in Table 6.6. 
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6.6.2 Main Task of Various Departments, Sections and Groups 

A1 FINANCE AND ACCOUNTS DEPARTMENT 

A11 Salary Section 

Prepares the pay bills of the employees. Registers 

the sums paid to the enployees and keeps up-to-·date records 

of wages paid in individual units and in the Centre as a 

whole. 

A12 Costing and Budgeting Section 

Elaborates the budget for each year. Determines 

the annual allocation in the budget for individual units, 

(utilizable material costs, wages etc.) and the expected 

return. Plans the financing sources necessary to the 

smooth operation of the Centre and takes the necessary 

measures. 

In the course of the year monitors the expenditure 

trends and elaborates reports, and analysis for the Centre 

and the individual units. Initiates, if necessary, 

corrective measures. 

A13 Cash Section 

Runs the current account of the Centre. Honoms the 

financial commitments of the Centre and makes arrangements 

for the same. Prepares reports on the fulfilment of 

financial obligations of the Centre. Is responsible, 

together with the Costing and Budgeting Section, for 

maintaining the financial balance of the Centre. 
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A14 Stores Account Section 

Keeps up-to-date list of stock of materials of the 

Centre item-wise. Registers the receipt and issue of stores 

material. Registers the unit prices item-wise and prepares 

analysis and lists for material costs of the Centre. 

A2 PERSONNEL AND ADMINISTRATION DFPARTJl.ffNT 

A21 Personnel Section 

Keeps up-to-aa~P list of the staff of the Centre. 

Handles the recruitment of the employees for the Centre. 

Selects the most appropriate workers for the tasks of the 

Centre, procures the necessary information on them, and 

tests their aptitude. 

Elaborates the qualification records of the employees 

from the viewpoints of professional aptitude. 

Prepares and registers the instruction and retraining 

plan of the employees Jf the Centre, organizes their registra­

tion. Monitors the scientific and publishing a~tivity of 

the employees, acquisition of scientific degrees, study­

tours, etc. Prepares reports for the management of the 

Centre in connection with the staff. 

A22 Welfare Section 

Handles the welfare of the employees, provides for 

the quick and effective solution of the problems. 

A23 Township Maintenance Section 

Periodically inspects buildings and installations 

and performs the necessary maintenance and repair works. 

Keeps an inspection system for making quick repairs and 

prevention of bigger damages. 
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A24 Pub-_ic P.elations Section 

Prepares or has prepared advertising and publicity 

material, information leaflets, and circulars. Provides 

for apfropriate distribution of the above materials. By 

utilizing advertisments, fairs, scientific conferences 

makes known the acti•·ity and results of the Centre to the 

potential clients. 

rt25 General Administration and Transportation Section 

Provides for the handling and routing of the mail 

arriving to the Centre and organizes the rrouverrent of letters 

inside the Centre. 

Operates the corrun~nication and telecommunication 

sets (telex, telephone) of the Centre and is responsible 

for their appropriate maintenance. Supervises the internal 

and external corrununications of the Centre. On behalf of 

the management of the Centre exercises supervision and pre­

pares proposals for solving given operational problems. 

Handles and maintains the transport vehicles 

(passanger cars, trucks). On the basis of instructions 

arranges the necessary transportations. 

A3 PURCHASE AND STORE GROUP 

On the basis of orders of the Centre's units procures 

the necessary materials, chemicals, stationary, etc. 

Prepares registers on the stock of materials in the store 

classified by type, quality and storing place. Registers 

the delivery of the materials to units of the Centre and 

to persons and takes back the unused mater~3l. Is responsible 

for keeping on level the stock of essential materials. 
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A4 SECURITY DEPARTMENT 

Its task is appropriate protection of property of 

the Centre. In this interest it organizes a service staff 

and in case of necessity takes measures in the interest of 

increased security. Checks persons entering and leaving 

the CentLe and the traffic of material. In case of natural 

disaster, fire, mass accident, etc. takes the necess~ry 

measures. 
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7. LOCATION OF CENTRE 

7.1 GENERAL 

The Aluminium Research, Development and Design Centre 

is to be a national institution to serve the interests of 

the aluminium industrJ as a whole and as such, its location 

will have to be such that it will reasonably be accessible 

to all the existing and potential sites for development of 

the industry, taking into account also the major concentra­

tion to the secondary fabricators. The following factors 

should be considered while selecting a suitable site for 

the Centre: 

i) Proximity to non-ferrous research institutes. 

ii) Proximity to major bauxite deposits. 

iii) Proximity to Alumina Plants. 

iv) Proximity to Aluminium Plants and secondary 

fabricators. 

v) Availability of research and testing facilities. 

vi) Good climatic conditions. 

vii) 

viii) 

ix) 

Proxlmity to the city. 

Availability of internal transport facilities. 

Availability of external transport (rail+air) 

facilities. 

x) Availability of civic amenities. 

xi) Availability of University & professional educa-

tional facilities. 

xii) Availability of telecommunication facilities. 

xiii) Adequate land upto about 100 acres for the Centre 

and its township. 

xiv) Availability of adequate power and water. 
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7.2 LOCATION OF THE CE~TRE 

The location of the Centre may be suitably decided 

by the Govt. of India after evaluation of possible sites 

in the light of the criteria indicated above. 
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8. EQUIPMENT LIST OF THE CENTRE 

GENERAL REMARKS 

The list of instruments and equipment necessary to 

the operation of RDDC was compiled - and broken down ac­

cording to departments - with the aim to ensure, that 

suitable and up-to-date equipment be at disposal for all 

research and design tasks arising in the field of aluminium 

industry. The most important technical data are marked on 

the list and brief indications are given on the function of 

individual instruments and equipment resp. In case of im­

ported equipment the manufacturing firm and the type are 

given, in order to characterize the level of quality. It 

has to be remarked, however, that owing to the quick develop­

ment that can be experienced in the field of instruments, 

appearance of newer, more up-to-date types has to be reckoned 

with. After decision on establishment of the RDDC, revision 

of the equipment list and selection of the most modern types 

are reconunended before placing of orders. 

In accordance with the requirements of activities 

starting stagewise in the individual research branches, 

purchase of reco1TUTiended equipment has been broken down into 

three stages, with foreign and Indian supply listed sepa­

rately. Furniture and fittings of different laboratories 

and bureaus were taken into account as estimated amounts in 

the costs of investment. 

The stagewise breakdown of the equipment also iden­

tifies the relative importance for rese~rch work. It is 

expected that all the equipment will be provided during 

the implementation period itself. However, in case of any 

resources constrain the equipment listed under stage three 

can be deferred to a later date. In such a case, research 

work in these areas may still continue making use of similar 
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or analogous facilities available with the industry/other 

centres. 

The detailed equipment list can be seen in Annexure 4. 
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9. STAFF OF THE CENTRE 

9.1 GENERAL 

When setting up such an establishment as the RDDC, 

beside the modern building complex and sophisticated equip­

ment, the availability of an operating and service staff 

in adequate number and suitable composition is of primary 

importance. 

In most fields of activity, however, there ar no 

output norms which could help the exact determination of 

workforce requirement. Thus on elaborating the total of 

the staff for this Centre experience of ALUTERV-FKI and 

other similar institutes had to be overwhelmingly taken 

into consideration. 

The total of the staff and its distribution accor­

ing to highly qualified, auxiliary and administration 

categories, summarized in Table 9.1, reflect the sound 

ratios usual with such type of institutes. The staff devel­

opment schedule projected to a 6-year period is shown in 

Table 9.2. 

Some other details on the staff performing the basic 

activity of RDDC, i.e. research, development and basic 

design, are explained in the following paragraphs. 

9.2 STAFF OF THE RESEARCH AND DEVELOPXENT B&\NCHES 

In determining the number of people on the staff of 

RDDC - especially the number of highly qualified experts -

ALUTERV-FKI's and international experiences were used in 

order to specify the kind of specialization of experts 

required for solving the tasks of R & D and the number of 

highly qualified experts that have to be engaged in each of 

these special fields of activity. 
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From the point of view of future activity and success 

of RDDC the professional, managerial and human qualitites of 

its staff are of prime importance. The Government has to 

make every effort to ensure that only talented researchers, 

possessing scientific experience and having scientific de­

grees, are entrusted with leading positions of RDDC (Di­

rector, Deputy Directors, General ~tanagers, Heads of Depart­

ments and, possibly, Heads of Laboratories). It would be 

very desirable, if at least some of them would possess pro­

fessional experience in aluminium industry. These experts 

can be recruited from research institutes of related areas, 

leading universities, industrial enterprises, and from among 

Indian experts working abroad in the field of aluminium 

industry. One of the conditions of recruiting high pro­

fessional level leading cadres is to pay them adequately. 

It is not necessary that all the highly qualified staff of 

the institute be recruited from ex?erienced research people, 

the majority of it will be formed by young engineers, phys­

icists etc. corning from the industry and universities, whose 

development as researchers is the task of heads of depart­

ment, making use of the recommended forms of training. 

Selection has to be performed continuously, as regu­

larly not every expert thought to be fit for research becomes 

a good researcher. 

The expected build-up, final number and composition 

of the staff are sununarized in Tables 9.1 to 9.4. 

The "Highly qualified staff" includes specialists 

with degrees, doctorates, postgraduate degrees in science 

and engineering; the "Auxiliary staff" includes technicians, 

lab. assistants, draftsmen, skilled and unskilled workers; 

"Administrative" personnel includes those workers who are 

working inside Research and Design Department£ (secretaries, 

typists, etc. ) • 
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9.3 STAFF OF THE DESIGN AND ENGINEERING BRANCH 

9.3.1 Background 

The total number of staff in this branch amounts to 

205 people. This personnel will be capable to serve the 

existing aluminium plants in both the public and private 

sector, moreover to carry out, simultaneously the ba5ic 

design and engineering, in respect of 2 major new projects 

in each field of aluminium industry, excluding the bauxite 

mining. 

9.3.2 Composition of the staff 

The distribution of the staff as regards qualifica­

tion, as well as the development scheme of the staff during 

a 6-year period is shown in Tables 9.1 and 9.6. 

The major part, about 60 % of the staff, should be 

of high qualificaticn, holding a degree of some excellent 

technical university. The reason of this relatively high 

ratio of highly qualified staff is that less auxiliary work 

is needed for the basic design activity than for the de­

tailed design or erection of a project. 

The auxiliary staff category is represented here by 

technicians and draftsmen of usually accepted educational 

level. 

9.3.3 Recruitment of the staff 

The key problem in this respect is to recruit at 

least the hard-core of the highly qualified staff from 

engineers having already some experience in the field of 

aluminium industry and/or in the field of design and engi­

neering. There are a number of engineers enjoying a high 
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professional reputation with various plants and institutes 

in India and abroad, who must be taken into consideration 

when developing the core of the staff. In order to obtain 

properly qualified people from these sources favourable 

financial and working conditions must be ensured. As for 

the working and living conditions, the possible site and 

the proposed facilities of the Centre should be rather 

attractive for the qulified workforce. There are key posi­

tions in this branch such as Dy. Director, Heads of Depart­

ment, Heads of Section, Project Managers, to which posts 

the best educated and experienced engineers available have 

to be appointed. The capability of these people decisively 

influences the performance of the branch. Creativity, wide 

intellectual horizon, ability for decision-making, assump­

tion of responsib~lity,familiarity with both technical and 

economic problems in general and with these of the aluminium 

industry in particular, and talent in management, are t.he 

main requirements. 

A considerable part of the staff will come from the 

technical universities. The special professional and post­

graduation training of these freshly graduated young people 

is a task requiring considerable attention and patience 

which has to be carried out according to a well-concieved 

long-term educational plan elaborated separately for each 

person. At the same time, also the heads of section and 

the experienced senior-engineers must help these young 

fellow-workers to become specialists as soon as possible. 



Syr.bol 

n 

Ill 

B2 

B3 

F 

Fl 

F2 

FJ 

r.; 

D 

01 

02 

DJ 

D5 

D tot.:il 

T 

Tl 

T2 

TJ 

'l'4 

T~ 

T6 

A 

Al 

A2 

AJ 

A4 

A tot.:il 

9-5 

STAFF OF THE INDIAN ~LUMl~IUM RESEARCH, DEVELOPME~T ANO DESIGN CE~TRE 

Hic_;'1ly 
CCnori.L·nti.oo QtL-ilifie~ 

Staf:' 

D..l·. Uircctcr's staff 

i\lu;,;.u:.:i Pr..."Ce!ct icn !<esearci1 D::[l.:lrt'.:leflt 47 

r .. h:cci..r.ilc:: Elcct..::-ol;·sis Res·~arcn cq:iart;:;;nt 38 

i\n.:il:zr.ic.:il leS>-:!.-irch ~pa..Ttrc:1t 24 

l>.z·· Dir-2.:~o::'s st3!'f 

S..'m-pro..!;;cts l:le;;.::arch ~partJ1u1t 

?.ly:;ic.:il :·i:?t.:illurg-f & Mater'..al Scic.'1cc D'.!pt. 

Fini5i1cd Proeucts R.:esearch DepartJrcrit 

Di .. Dir~ctor'~ st::lff 

Cu:ccptlill D!sisn ~pilrtr:e.'1t 

Pro=ss Evaluaticn Depa..~t 

Process Design [)?partircnt 

<:r..ncral Dlg~_,ring Scrvi<:<!S Departm211t 

Project :.!.J.,asc:c·cnt Bureau 

G:Jr.puter Cc.'1 t re 

L'1forr.·.-ition & D'.Jc.i::-cntation 0:'!1tre 

Instn.-e.nta'..ion & Ccntrol D-"i:iartlrcnt 

Finan'X! & J\ccou.1 ts D:>?oJrtCT'n t 

Person."lcl & i\c.l:'.".i.nlstr.atioo D:'.'~t 
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Table 9.2 

STAFF DEVELOPMENT SCHEDULE OF THE CENTRE 

Years of implementation* 
Symbol Denomination 

2 3 4 5 6 

M Management 6 1 4 19 23 23 23 

B Alumina and Aluminium Research 5 60 1 1 8 169 217 264 

F Semis and Finished Product Research 5 67 93 1 34 165 19 7 

"" D Design and Engineering - 60 100 140 180 205 
I 

CTI 

T General Technical Services 5 62 96 124 147 174 

A Administration 19 54 82 107 1 32 146 
--

Number of Staff by the End of Years 40 317 508 697 864 1009 

Annual Increase of the Staff 40 7.77 191 183 167 145 

Note: *beginning from the date of Government's decision regarding the setting up of 
l\luminium Rcsecirch, ()f)Velnpment and Desiqn Centre. 

_J 
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Table '.1.3 

ST~FF DEVELOPHE~i SCHEDULE OF THE ALUM!~A A~O ALUM!~!UM RESEARCH BR;~CH 

Syr:1bol of Yeu:-s of implt=r.~r:.tatio:; 

Sy::illol De!'lc::.ir.at io!1 L2bora-
tory 1st 2nd 3rd 4th 5th 6t.h 

B Dy. llirf'ctor's st~ff 2 2 3 J 3 3 

B1 Alu~i!'1.a :-tanufacturir'.g 2 3 3 3 3 
Researc~1 Departr..cnt Bl 1 7 9 11 13 15 

B12 10 15 20 2S 30 

B13 5 10 18 25 

B14 5 7 10 

B15 25 30 35 40 

B2 AlLX1inium l::lectrolys.:.s :: 3 3 3 3 
Rcs~arc:1 Dcpartr..ent B21 10 12 15 13 20 

B22 5 8 10 12 15 

B23 5 8 10 

B24 5 10 

B25 5 7 8 9 10 

B26 10 14 20 

B3 llr.alit:ic:il Research 2 ~ 4 4 4 .; 

Depar~mcnt B31 10 15 20 25 28 

B32 5 10 12 15 18 

Nt::.".~~r of !1tJff bj' the End 5 60 118 169 217 264 of Yt1ars 

A::!1 •J.~ l lncrcnst.J of the Std ff 5 55 58 51 48 47 
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Table 9.~ 

STArr DEVELOPME~T SCHEDULE OF THE SE~IS AND FINISHED PROD~CTS RESEARCH BRANCH 

Symbol of Ye~rs of implc:ment::ition Tmpl cme:'. ta.~ i0ri 

Symbol Dcnofi1ination Labora- year of grou~s 
tory 1st 2nd 3rd 4th 5th 6th 

F ~" J • Director's Stdf f 2 2 2 3 3 3 

Fl Semi-Products 2 3 3 4 4 F111 2nd 
Research Der:i!."'t.r:-1ent F112 4'·'' 

Fl 1 5 8 14 17 23 
~ .. 

F113 4 t!l 
F12 4 6 8 8 8 Fl 14 4U: 

F13 10 14 19 24 30 Fl 31 2:cC: 
F122 2'1:1 

F14 10 15 25 33 41 Fl 3 3 6t:!": 
F1 3·1 2n.:__: 
F 1 35 4t:C. 

F2 Physical ~'.ct;illurc;:; 2 2 3 3 3 
and >;3 t.·~r ial Science F21 6 8 10 12 14 
Dc!Jurt;::cn t 

F22 3 4 6 

F23 4 7 10 12 15 

F24 3 5 7 9 9 

F3 Finished Prod1,;ct 2 2 2 3 3 
Research Dcpart::-.en t 

F31 5 6 B 10 11 

F32 5 6 8 10 12 

F4 llf'?lic;ition 7 9 11 1 3 15 
Tcchni<JUC Dc;:.::irtment 

Number of Staff by the End 5 67 93 134 165 197 of Years 

Annual Incr~.::usc of the St;if f 5 62 26 41 31 32 
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'I'a'-'le 9.5 

ST~FF DEVELOPME~7 SCHEDULE OF THE GENERAL TECH~IC?L SERVICES BRA~~H 

Sy~tbol of Years of i11:pl -'-~r.2nta ti :::n 

I 
Sy~ibL1l Dcno.;:1:~ .. l t ion Labor a-

tory/Division 1st 2nd 3rd 4th 5t:t 6ti1 

T Gen0ral :·~u.n.:i 1jC r • s staff 2 2 3 3 3 3 

Tl Co;:;;:;utcr Centre 2 5 7 10 1G 

T2 Inforo:iation a;id 15 25 30 35 4G 
Doc:.:..-:-.-2ntat.1cn Centre 

1'3 Sta:-,dardi:::ation Group 2 4 5 7 

T4 Patent anr! Licence! 3 5 7 9 10 
Depart~ . ..:!n t 

TS Wor:-~s!i0!J and Muintcn.:i.nc·2 2 2 2 2 2 
De p.:. rt ::-.en t 

T51 6 8 10 11 12 

T52 15 20 25 30 31 

'1'6 Inst ru!".': 1-~n tJ t ion and 2 2 3 3 3 
Control Ccpartm.:>nt 

T61 5 10 1 3 15 17 

'!'62 4 6 7 

T63 10 14 16 18 20 

NW'.lLer •;;> f Slaff by the 5 62 96 12 4 147 174 End of Yt.:~1r~ 

Ann11,1l rnrr,-..,,~Ct 0~ t!!P Staff 5 57 34 28 ~3 27 
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STAFF DEVELOPMENT SCHEDULE OF THE 
DESIGN AND ENGINEERING BRANCH 

Years of 
Symbol Denomination 

1st 2nd 3rd 

D Dy. Director's staff 2 

01 CoP.ceptual Design Department - 8 13 

D2 Process Evaluation 6 10 
Department 

D3 Process Design Department 15 25 

D4 General Engineering 24 40 
Services Department 

DS Project Management Bureau 6 10 

Total Number of Staff by 60 100 the End of Years 

Annual Increase of the Staff 60 40 

Table 9. 6 

Lnplementation 

4th 5th 6th 

2 2 3 

19 24 26 

15 19 21 

34 44 49 

57 75 88 

1 3 16 18 

140 180 205 

40 40 25 
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10. GENERAL LAYOUT AND ARCHITECTURAL CONSTRUCTION 

10.1 GENERAL LAYOUT 

The proposed general layout of the Aluminium Re­

search Development and Design Centre is shown in the 

drawing No. A-1. 

As for the site it was taken into consideration that 

the RDDC will be located in a typical urban environment 

suitably provided with public utilities (water, electric 

energy, sewerage) and road connection. An area was taken 

into account which is bordered by both a main and a side 

road joining to the main road. All the auxiliary and 

service buildings which make the smooth operation of the 

RDDC possible, are also located in the area. 

The various buildings may be ranged in four groups: 

The Entrance building of single storey containing 

the information and reception, the vestibule, the big 

conference room with a capacity of 500 persons, the computer 

centre, the kitchen and the dining-room. 

Administration (office)-buildings and laboratories. 

The five buildings are shaped and structured in a similar 

architectural manner but have various number of stories 

(two to five). All these buildings have a longitudinal 

central corridor ~nd are separated from one another by 

stairhalls. 

Single-storied technical buildings supplied with electric 

travelling cranes. The pilot plants, workshops and stores 

will be accommodated in these buildings. 

Other auxiliary and service-buildings of single 

storey as follows: 

three gate-houses 

oil pump house 

water tower 
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water treatment pump house 

transformer substation 

waste storage 

gas cylinder storage 

garage. 

The four groups of the buildings are sited in four 

zones separated from one another by green-belts with trees, 

bushes and flowers of various height in order to form a com­

prehensive whole high enough and to provide protection 

against noise and dust originated in the pilot plants, etc. 

These protection strips ensure the calm environment which 

is necessary by all means to the intellectual work of re­

search, development and design. For the relaxation and 

refreshment of both the intellectuals and the physical work­

ers a recreation park is also provided. 

It is considered that the use of the area of about 

17.4 hectares - apparently too large - is very important in 

order to meet the requirement mentioned above. 

Thus the RDDC-complex appears as a whole bedded in 

a big green park with good connection to the urban environ­

ment. 

The traffic is divided in two parts: passenger and 

personal car traffic and heavy traffic respectively. Two 

gates and gate-houses are close to the main road, one of 

them for the entry, another one for the exit of the passenger 

and car traffic. For the heavy traffic a third gate and 

gate-house is located close to the side road which serves 

for the transportation of the various auxiliary materjals 

and other goods directed inwards and outward~. 

An area separated by fence is provided for the water 

treatment plant including the water reservoir, the water 

tower, the pump house and the cooling towers. 
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After skimming, separation and settling of the various 

chemical (acid, alkali, foam, oil) and physical (sand) con­

taminations, waste water will be conducted by gravity ·through 

the inner sewerage into a waste water reservoir sited in a 

separate place. From here waste water will be conducted 

into the public sewerage-network or for lack of this it 

must be removed by tankers sucking out waste water from the 

reservoir. 

The inner road-network consists partly of one-way and 

partly of two-way roads depending on traffic requirement. 

Consequently, the width of the roads is 3.0 m and 6.0 m res­

pectively, the width of the inner footpaL~s is 1.0 to 1.5 m. 

The covering of the roads and footpaths will be made of 

concrete bituminous carpet. 

Between the service buildings and the water treatment 

plant an open-air storage area with concrete pavement is 

provided. 

The main data of the area of the Centre are as fol ::..ows: 

Area covered by buildings 14,450 rn2 8. 3 % 

Roads 9 ,400 m2 5.4 % 

Open concrete pavements 9,600 m2 5.5 % 

Footpaths 4,500 2 2.6 % rn 

Water treatment plant 10,200 2 5.9 % m 

Sewage farm 2,700 rn2 1. 5 % 

Park area 123,150 2 70.8 % m 

'rot al: 174,000 m2 100.0 % 

10.2 THE MAIN TECHNICAL DATA OF THE BUILDINGS AND STRUCTURES 

10.2.1 Entrance and Conference Building "E" 

This building houses the reception and information 

sections. The big conference room with a sitting capacity 
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of 500 participants is placed here together with the aux­

iliary an1 service premises (projector room, audio-studio, 

stores, machine room for ventilation, cloakroom, etc.) 

The conference room is surrounded by the entrance hall, 

the sitting room, and the lobby which are separated from 

the computer centre by an internal yard. A smaller kitchen 

and dining rocm are also provided in this building. Lava­

tories are at both ends of the building. 

The structure of this single-storied building has 

c~lumns arranged in a 6 by 6 m network. These columns 

support the steel truss-girders bearing the continuous 

steel purlins which support the roofing made of corrugated 

steel plates. The truss-girders reach beyond the pillars 

forming cantilevers and an over-hanging roof, respectively. 

Consequently a suitable protection is assured against sun­

shine for the external totally glazed walls. On the lower 

level of the truss-girders a suspended ceiling will be 

constructed in order to form a space where air-ducts and 

electric cables can be laid without any problem. 

The structure of the conference room differs from 

that described above because a higher inner clearance is 

required. Therefore the side walls of the conference room 

will be constructed from reinforced concrete cast-in-situ 

which support the steel truss-girders of 18 m span. 

The main technical data of the building are as 

follows: 

built-in plinth area 

built-in volume 

number of storey 

terrace level 

floor level 

level of eave 

2,160 m2 

15,200 m3 

1 

-0.45 m 

+o.oo m 

+6.~0 and +9.00 m 
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10.2.2. Buildings "D", "B", "F", "T" and "A" 

These are two-, three-, four- and five-storied build­

ings with longitudinal central corridors and three-colwnn 

frame-structure of reinforced concrete cast-in-situ. The 

floors will be constructed from continuous R.C. slabs cast­

in-situ. The external walls and the internal partition 

walls will be made of bricks. Between the buildings there 

are stairhalls. The length of the houses and the place of 

the stairhalls make it possible that in case of fire the 

stairhalls are accessible within a distance of 30 m maximum, 

even from the farthest room. 

The stairhall contains the staircase, the lift shaft 

and on each storey lavatories (separate for gents and ladies), 

water coolers, a tea-room and a chamber for cleaning imple­

ments. In all cases the stairhall is one storey higher than 

the neighbourinq building because this topmost storey will 

accomodate the machine-room for the lift and the air-condi­

tioning, respectively. 

On both sides of the longitudinal central corridors 

there are built-in channels in which the various service 

lines (water, fecal sewage, air) and electric cables will 

be installed. Consequently for the installation and main­

tenance there will be easy access. The space not-occupied 

by lines and the one above the doors can be used as storage 

lockers. 

Vertical and horizontal reinforced concrete lamellae 

are constructed along with the elevations on the front and 

back of the buildings as protection against sunshine. 

The natural ventilation of the rooms and premises 

can be ensured by the windows. In all premises occupied 

by serving per~onnel, ceiling fans will provide the ventila­

tion. Exhaust ventilation is provided only in such premises 
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where steam or gas harmful for health, can originate (for 

example in the acid-hoods). Air-conditioning is provided 

only for special laboratory-rooms. Window air-conditioner 

units will be installed in the cha~bers of directors and 

senior management personnel. 

10. 2. 3 Building "D". Design and Enaineerinq Branch 

In this bloc~ in addition to the offices of "D 

and E" brancn, the ground-floor accor.odates tlie follmiing 

departrae:1 ts: 

T4 Patent and Licence Department (9 roans) 

B1 Alumina Production Research Department (5 research­

rooms) 

B2 Aluminiun Electrolysis Research Department 

(4 research-rooms and 2 laboratories) 

The main technical data of the building: 

850 m2 

2 1,800 rn 

built-in plinth area 

useful floor area 

built in volume 

number of stories 

floor levels 

level of eave 

3 9,770 m 

3 

~0.00; +3.60 and +7.20 m 

+11,50 m 

10.2.4 Building "B". Alumina and Aluminium Resec:irch Branch 

The laboratories and the research-rooms of this 

brm::.~ are accornmod.:ited in this building. 

The main technicul data: 

built-in plinth arc.:i 

useful floor area 

built-in volume 

n~mbcr of stories 

floor levels 

level of ea•:e 

850 2 
m 

2 I 400 2 
m 

12, 8 30 m3 

4 

_:t0.00; +3.60; +7.20 and +10.8'J rn 

+15,10 m 
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10. 2. 5 Building "F". Semis and Finished Produc1s !€search Brar.ch 

The laboratories and the research-rooms of this 

branch are accommodated here. 

The main technical data: 

built-in plinth area 

useful floor area 

built-in volume 

number of stories 

850 

3,000 

15,900 

5 

2 
m 

2 
m 

3 
m 

floor levels ±_0.00; +3.60; +7.20; +10.80 and +14.40 m 

level of eave +18.70 rn 

10. 2. 6 Building "T". General Technical Services Branch and 

Management 

The ground-floor accommodates the reprography and 

printing sections, the library and the reading room. On 

the first floor there are the offices of the Management, 

on the second and third floors there are other offices 

and the rooms for instrument repairs. 

The main technical data: 

built-in plinth area 850 m2 

2,400 m2 

12,830 m3 

4 

useful floor area 

built-in volume 

number of stories 

floor levels 

level of eave 

±_0.00; +3.60; +7.20 and+ 10.80 m 

+15.10m 

10.2.7 Building "A". Administration Branch and 

Changing-Room 

A section of the ground-floor includes the change-and­

bath for 270 men and 30 women, respectively for workers doing 
dirty physical work or possibility of contamination in the 

laboratory. In another section of the ground-floor and on 
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the first floor are accommodated the administration of­

fices. 

The main technical data of the building: 

built-in plinth area 

useful floor area 

built-in volume 

number of stories 

floor levels 

level of eave 

Stairhalls: 

The main technical data: 

built-in plinth area 

built-in volume 

10.2.8 Technical Building "P" 

+o.oo 

850 2 m 

1,350 2 m 

6,710 3 m 

2 

and +3. 60 

+7. 90 m 

740 m
2 

13,570m3 

m 

This single-storied, steel-structured building provided 

with hand-operated electric tavelling cranes contains va~ious 

plant-units as follows: 

pilot-plants 

maintenance-workshops 

welding- section 

surface treatment section 

store 

lavatories 

electric switchgear-room 

While planning the building it was taken into considera­

tion that the corridors serve not only for communication 

between the halls but also for sorre other functions as follows: 
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various service pipe lines (water su?ply, sewage, 

compressed air, etc.) can be installed under the floor 

electric cables and air-ducts can be installed in 

the space above the false ceiling. 

The structure of the building: steel columns arranged 

at 6 m support steel truss-girders of 12 m span. The canti­

levers of the columns support the continuous-welded steel 

girders. The roofing will be made of heat-insulated corrugated 

steel sheets. The walls are of brick construction. 

The main technical data 1f this building-complex: 

built-in area 5,320 m2 

built-in volume 45,700 m3 

number of stories 1 

floor level +0,00 m 
terrace level -o. 30 m 
level of eave +7. 50 m 
level of top of crane +6.00 m 
rails 

capacity of the cranes 5/1 tonnes 

10.2.9 Other Buildings 

Several small auxiliary and service buildings con­

structed with brick walls and reinforced concrete roof cast­

in-situ are provided for the Centre. 

areas are as follows:, 

gate-houses, 3 Nos. totally 

water supply house 

transformer sub-station 

waste stvl'."? Je 

gas cylinder storage 

garage 

oil pump-house 

corridors between the buildings 
"E", "F" and "P" 

Their built-in plinth 

240 2 m 

220 m2 

360 2 m 

180 2 m 

180 2 rn 

C" 10 2 rn 

40 2 rn 

250 m2 
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10.3 LIGHTING AND POWER SUPPLY 

The electric power system of establishment is as 

follows: 

Lighting Pc.-1er Building 
supply Engineering 

L!.st.::tlled load i·~'1 0.58 3. 9S 0.45 

Simultaneous peak load (i\t'/ 0.48 1.19 o. 31 

Simul t~':COUS a\terage load :.::.-J 0.38 0.95 0.25 

Total 

4.98 

1.98 

1.58 

A building of 30 x 12 m area has been envisaged to 

receive, transform and distribute the above-mentioned loads. 

The high voltage switchgear located in the sub-sta­

tion is connected to the nationai grid. The voltage level 

of the high voltage switchgear ma~ be 11 or 33 kV depend-

ing upon the supply voltage. The supply will be provided 

by two incoming feeders. 

The 0.4 kV energy will be provided by 3 Nos, 

1,000 kVA transformers, tw0 of which are opc~ating and one 

acts as a standby unit. The tr~nsformers, on their 0.4 kV 

sides are linked to the single collector busbar ~etal clad 

switchgear. The switchgear ensures the energy distributio~ 

for the consumers. The power factor correcting condensers 

and the batteries and rechargers needed ~or the operation 

of the circuit breakers, are similarly located in the 

switchgear-room. 

The same battery station supplies power for the 

emergency lightings in the buildings. 

Metal clad single collector busbar distribution boards 

with double feeding and radial outgr::ing system are envisaged, 

on·'" each for buildings marked with "/\.", "B", "E", "P", "D" 

and "T" and two.each for pilot plants and workshops. One 

-1 
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sub-distribution board is located in each floor of the 

above mentioned bureau and laboratory type buildin~s in 

order to develop the suitable power circuits for each floor. 

Fluorescent lamp fittings are envisaged in ~ureaus, 

laboratories and staircases as well, with an ill ur..ination 

intensity of 150 to 250 lux at working places and 80 lux 

at corridors and auxiliary (sanitary etc.) rooms. 

Mercury vapour lamp fittings with a designed illumina­

tion intensity of 120 to 180 lux are taken into cc~sidera­

tion for the workshops. 

Fluorescent and normal electric lamp fittin~s with 

a designed illumination intensity of 100 to 200 lux would 

be installed in the auxiliary buildings. For the 7ard and 

perimeters lighting 8 m high poles with mercury va?our lamp 

fitting with an average illumination intensity of i2 lux for 

yard lighting and 4 lux for fence lighting have been con­

sidered. 

Cables upto 4 mm2 dia are provided of copper, and 

aluminium cores are suggested for cables with dia above 
2 4 nun • 

An earthing system is provided for the elec~rical 

system. Neutral earthing complete with protecting network 

will be used on the 0.4 kV main and the power sup?ly cable 

network, and neutral earting is envisaged ior the ~ighting 

network and for the three-phase consumers requiring more 

than 5 kW. 

10.4 EXPANSION POSSIBILITiES 

While locating the various buildings the possibility 

of expansion was taken into consideration. The b~ilding "P" 

can ~e extended in both directions. 
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The office- and laboratory buildings of longitudinal 

central corridors can be extended vertically by adding a 

new floor to the building if at the implementation stage, 

the supporting structures would be designed in compliance 

with this requirement. The stairhalls built on the ends 

make also possible a horizontal extension by constructing 

of new wings to the original building. 

A part of the area of the Centre is provided as a 

reserve for expansion in the future. In consequence of this 

a further expansion can be projected inside the fencei area 

without requiring new area. 

10.5 TOWNSHIP 

Township covering an area of about 20 hectares will 

be built for housing the employees. The housing facilities 

for about 750 employees will be provided. The township will 

be provided with essential facilities like shopping centre, 

healtilcentre, school, maintenance office, store etc. It will 

be well laid with a network of roads. The recreation faci­

lities will be provided in the form of community centre, 

parks, playgrounds etc. 

Following types of houses have been considered for 

the township. 

Type Tentative Plinth Area 

1 • Director's Bungalow 2100 sft. 

2. G.M.'s/Dy. Director's Bungalow 1750 sft. 

3. D Type Houses 1500 sft. 

4. c Type Houses 900 sft. 

5. B Type Houses 600 stf. 

6. A Type Houses 385 stf. 
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Design Features 

Simple open type foundations have been considered 

for the purpose of estimating the cost in absence of soil 

investigation data. Concrete and Reinforced concrete 

construction will generally be cast-in-situ type. Plain 

concrete for levelling course, filling under foundations, 

apron, floors etc. will be of grades MS to M10. Reinforced 

Cone. for foundations and structures will be of grade 

M-15 and M-20 depending on the type of loading. The build­

ings will be of bricks masonary. Design of masonary wall 

shall conform to Indian Standard Specifications. 

10.6 LIST OF DRAWINGS 

The relevant drawings listed hereafter ca~ be seen 

in Annexure 5. 

Sl.No Drawing No. Denomination 

1. A-1 General layout 
2. A-2 Axonometric view 

3. A-3 Ground flour (.±:0. 00) block "D" and "B" 

4. A-4 Ground floor (+0.00) blcck "F" .:tnd "E" 

5. A-5 Ground floor (+0.00) block "T" and "A" 

6. A-6 First storey (level of +3.60) block 
"D" and "B" 

7. A-7 First storey (level of +3.60) block "F" 
8. A-8 First storey (level of + 3. 60) block 

"T" and "A" 

9. A-9 Second storey (level of +7.20) block 
"D" and "B" 
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Sl.No Drawing tlo. Denomination 

10. A-10 Second storey (level of +7.20) block "F" 

11. A-11 Second storey (level of +7.20) block .. T" 

12. A-12 Third storey (level of +10.80) block "B" 

1 3. A-13 Third storey (level of +10.30) block "F" 

1 4. A-14 Third store~' (level of +10.30) block "T" 

1 5. A-15 Fourth storey (level of +14.40) block "B" 

1 G . A-16 Fourth stor·2y (level of +14.40) block "P" 

1 7. A-17 Ground floor. Halls block "J" 

1 8. A-18 Sections I. 
I 

19. A-19 Sections II. 

20. A-20 Elc'1.::itions I. Vic· .. 1s from the main street 

2 1 . A-21 Elevations II. ViC':iS from t;''°' halls 

22. A-22 Elevations EI. ViC':/S fro1", t~-:e side road 

2 3. A-23 Elevations rr ' . ViG\·!S from ~,;a :.er treatment 
plant. 
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11. INVESTMENT COSTS 

11.1 GENERAL 

The investment for the proposed Research Development 

and Design Centre has been estimated at about Rs 488 million, 

including a foreign exchange component of about Rs 123 million 

{equivalent to US$ 12.2 million). The broad break-up of the 
investment is given below: 

i) RDDC proper 

ii) Township 

iii) Running expenses during 
implementation 

Total 

Say 

In million rupees 

316.7 

77.5 

93.3 

487.5 

Rs 488 million 

Including a foreign exchange component of Rs 123 million. 

The above estimates are based on the prices prevailing 

in the first quater of 1983 and do not include any provision 
for future escalation. 

Interest during construction has not been considered, 

as the entire amount is expected to be financed from Govern­
ment and UNDP assistance. 

The cost of RDDC proper includes costs towards the 

laboratory complex including supporting facilities, namely the 

various laboratories; pilot plants and workshop; services such 

a~ electrical power, water supply, ventilation and sewerage 
facilities. 

The break-up of investment under major heads such as 

equipment; spares; building structures; civil engineering works; 

erection; contingencies; freight, insurance and taxes; engineer­

ing, supervision and site works; land and land development; 

preliminary expenses including training and deputation of for­

eign experts, township, recurring expenses during implementa­

tion has been indicated in Table 11.1. 
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Table 11. 1 

INVESTMENT COSTS 

SI.No. Item 

1. Equipment 

2. Spares 

3. Building structures 

4. Civil engineering works 

5. Erection 

6. Contingencies 

7. Freight, insurance 
and taxes 

8. Engineering, supervision 
and site works 

9. Land and land develop­
ment 

10. Preliminary expenses 
including training and 
deputation of foreign 
experts 

Total (RDDC proper) 

11 • Tm·msh ip 

12. Recurring expenses 
d~ring implementation 

Grand total 

Say 

Including foreign exchange 

InpJi.ted 

77.4 

3.9 

4. 1 

8.5 

5.0 

24.2 

12 3. 1 

12 3. 1 

(In million rq:ees) 

Indigenous 

75. 1 

3.8 

5.0 

59.4 

11. 4 

7.7 

7.0 

19. 0 

2.7 

2.5 

193.6 

77.5 

93.3 

'Ibtal 

152.5 

7.7 

5. 0 

59. 4 

11. 4 

11. 8 

15. 5 

24.0 

2.7 

26.7 

316. 7 

77.5 

93.3 

364.4 487.5 

Rs 488 million 

Rs 123 million 

equivalent to 

US$ 12.2 million 
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11.2 EQUIPMENT 

Considerable amount of sophisticated equipment for 

the RDDC which is currently not being manufactured in the 

country will have to be imported. The costs of such equip­

ment are equally based on the budg~tary information avail­

able from various suppliers. The costs of other equipment, 

to be procured from indigenous sources are based on the 

budgetary prices or cost of similar equipment purchased by 

existing institutions in India. The estimates are based on 

the prices prevailing in first quarter of 1983. The unitwise 

equipment costs have been given in Table 11.2. 

11.3 SPARES 

Certain amount of spares are to be procured along 

with the equipment for the initial period of operation. The 

cost of these spares is indicated separately. The provision 

for spares has been made at the rate of 5 % of the equipment 

costs. 

11.4 BUILDING STRUCTURES 

The structural buildings include the workshop, pilot 

plant units and the garage. The cost of building structures 

includes the cost of supply, fabricdtion and painting. 

11.5 CIVIL ENGINEERING WORKS 

The cost of civil engineering works includes cost 

of the buildings, equipment foundations, roads, rain water 

and faecal sewerage network, sewage treatment plant etc. 

The estimates are based on the preliminary layout and designs 

of different units and the rates prevailing in the area. 
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Table 11.2 

UNITWISE EQUIPMENT COSTS 

(In mi.Hien rur.ees) 

Sl.No. Units Costs 
!JTIEX:>rted Indigenous 'Ibtal 

1. Alumina Manufacturing 6.7 2.5 9.2 
Research Department 

2. Alumina Pilot Plant 3.7 3.7 

I 3. Aluminium Electrolysis 4.4 1. 9 6.3 
Research Department 

4. Analytical Research 7.7 1. 2 8.9 
Department 

5. Semi-products Research 17.4 31. 7 4 9. 1 
Department 

6. Physical Metallurgy and 20.2 0.1 20.3 
Material Science Department 

7. Finished Products Research 3.0 2.6 5.6 
Department 

8. Computer Centre 11.0 11.0 

9. Instrumentation and Control 3.0 1. 8 4.8 
Department 

10. Reprography and Printing 4 .o 0.2 4.2 
Department 

11. Workshop 3.9 3.9 

12. Other Facilities Including 25.5 25.5 
Electrics, Pump House 
Cranes, Vehicles etc. 

Total Equipment 77.4 75. 1 152.5 
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11.6 ERECTION 

The cost towards erection includes the erection of 

equipment for laboratories, pilot plants, workshop, etc.; 

and building structures. 

11.7 CONTINGENCIES 

A provision of 5 % of the cost of equipment, spares 

building structures, civil engineering works and erection 

has been made towards contingencies to account for the un­

foreseen aspects of the estimates. 

11.8 FREIGHT, INSURANCE AND TAXES 

Provision towards oceanfreight and marine insurance 

for: imported equipment has been made on the basis of prevail­

ing rates. No customs duty has been considered, as all 

scientific and technical instruments, apparatus, equipment 

including spare parts imported for research institutions 

attract relief from customs duty. Provision has been made 

in the estimates towards port handling, inland freight and 

insurance during transit. Provision has been made in the 

estimates for sales tax at 4 % on indigenous equipment and 

spares. 

11.9 ENGINEERING, SUPERVISION AND SITE WORKS 

Provision has been made in the estimates towards 

engineering supervision and site works. 

Engineering includes the payments to foreign and Indian 

consultants, towards services like preparation of reports, 

tender specifications, detailed engineering etc. Supervision 
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of construction, erection and commissioning would cover 

the project supervision: supervision of erection of struc­

tures and equipment: commissioning and site coordination. 

The cost also includes the provision for enabling works 

such as temporary buildings, power supply and preparatory 

work at site. 

11.10 LAND AND LAND DEVELOPMENT 

The cost of land and land development has been 

estimated keeping in view the average earth work required, 

at the prevailing rates in the possible sites. 

11.11 PRELIMINARY EXPENSES INCLUDING TRAINING AND 

DEPUTATION OF FOREIGN EXPERTS 

Provision has been made in the cost estimates towards 

preliminary expenses such as registration; soil investiga­

tion: training of Indian personnel in India and abroad and 

cost of deputation of foreign experts to India. As foreign 

expert3 deputed to India are paid under UNIDO assistance, 

provision f0r tax on payments to experts (to be made by 

UNIDO) has not been made in the estimates. 

11.12 TOWNSHIP 

The estimated manpower of the FDDC is about 1000. 

It is envisaged that 100 % of the scientific staff would 

be provided accommodation in the township, so that the right 

talent can be attracted. For the remaining staff about 40 % 

satisfaction has been assumed. The overall satisfaction 

level works out to about 70 %. 
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11.13 RECURRING EXPENSES DURING IMPLEMENTATION 

Recurring expenses include the payments to be made 

to the staff and other operating expenses viz. materials 

and services, repair and maintenance etc. during implemen­

tation period of 5 years. This amount works out approxi­

mately Rs 93.3 million. Yearly recurring expenses would be 

as follows: 

Sl. 
No. 

Item 'lbtal 1st 
year 

1. Salaries and wages, 64.7 1.1 
including man-
agerial expenses 
and other over-
heads 

2. Other exp::?nses 28.6 
including rrate-
rials and services, 
repair and rrain-
tenance and do-
curren tation 

Total: 93.3 1.1 

11.14 INFRASTRUCTURE FACILITIES 

2nd 
year 

8.5 

2.0 

(in million rupees) 

3rd 4th 5th 
year year year 

13.5 18.6 23.0 

6.5 9.0 11.1 

10.5 20.0 27.6 34.1 

The cost towards infrastructure facilities such as 

external power supply, water wupply, etc. has not been 

included in the capital costs. It is assumed that these 

facilities would be made available by the respective 

State Government where RDDC will be located. 



11-8 

11.15 MODE OF FINANCING 

It is expected that the entire expenses for the 

establishment of the Research, Development and Design 

Centre would be met fi:om UN assistance as well as from 

grant/aid by Government of India. The exact proportion 

of the funds from the two sources has to be discussed 

and decided by UNIDO and Government of India at appropriate 

stage. 

11. 16 YEARLY FUND REQUIREMENT DURING IMPLEMENTATIC•N 

PERIOD 

The implementation period has been assumed as five 

years as per the implementation schedule shown in 

Table 11.1. The yearly requirement of funds including 

recurring expenses during implementation period has been 

accordingly worked out, taking into account the implemen­

tation schedule and the priority of the purchase of equip­

ment. The yearly fund requirement would be as follows: 

1st year Rs 31. 5 million 

2nd year Rs 94.4 million 

3rd year Rs 136. 6 million 

4th year Rs 141. 3 million 

5th year Rs 83.7 million 

Total: Rs 487.5 million 
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12. IMPLEMENTATION 

12.1 IMPLEMENTATION SCHEDULE 

The most essential activities necessary to establish 

the Aluminium Research, Development & Design Centre are 

sununarized in an Implementation Schedule shown in Table 12.1. 

As this plan of work indicates, the actual implemen­

tation of the Centre, i.e. construction of all main and 

auxiliary buildings as well as that of a township, the pro­

curement and installation of a major part of necessary 

instruments and equipment, would be carried 01·.t in a 5-year 

period. Only development of the staff is envisaged in the 

6th year. 

Priorities of setting-up various departments/sec­

tions/laboratories of the Centre in order to start the 

operation as soon as possible, and the relevant construc­

tion priorities are explained in the following paragraphs. 

12. 2 IMPLEMENTATION PRIORITIES Ql? R & D BRANCHES 

According to our proposal the majority of laboratories 

presented in the organizational structure will start their 

activity in the first phase of establishing but with a reduced 

staff and requirement. In each research area mastery of 

basic technological research methods and of the related 

material testing and analytical methods as well as training 

of researchers has to be regarded as main task in the first 

period. 

In the later phases of the implementation more 

sophisticated and supplementary activi~ies will be taken 

up stagewise. This was the reason to suggest procurement 

of equipment for the first, second and third phase of the 

implementation. 

- -~ -------
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Hl PL EM [ U AT J 0 ~l SCH LO L L E 0 F Ti: E 

INDIAN A~JMINIUM RESEAR:H, O[~ELOPM[NT & DESIGN CENTRE 

Ycc1rs uf lr.plcn.ent.Jtion 
Sl.Ko ~CTTVITIES 

1st ~nd 3rd 4th 5th 6th 

1. 1\i7poir:u7'.C!lt. vf thL~ t~.:.tlion.::11 '.>lrt-··ct.or and u Core ot t: ... ..__: ~~tdff 

2. A ... ~L~..iisiti\.)n ot Lctnd fc·r tlH' C'L·ntrc 

3. D:.:cgct.:i::y f,;:.:ti,•n ''nd Fin;.inciul Ap:iropriation to Prove Total 
C.:1u:-;t...__·!:" Parts Ft:•:~:s i~ .. -'r thL~ i·roj\..:ct 

4. J\tr-J.ag\_·n:1..'nt of •rL~!'!K~r.::11-y Prl~1~ii~;c·:• for lhe Slzlff (\·1ith minimum 
L·qu1p1:1..__·~1t .Jnd lfL;t l ~.r;:,_--.nts for rcse .. 1r...:-i1 \·:orJ~:-;) 

5. l•t·i10iL:...t:--.... ·1~t. ui :·~""tlion..:.al For..__·L(Jn, Consultllncy Firn1s 
for ~i:1al DLlsiyni110 of tlic C~:1trc· 
( inclu<ling to·h·nslup) 

6. Fir.~"ll I:t..:sisn of the L'..:-ntre 1 .. .Jith all E-1uipmcnt 

7. Ccnc;~n:ction of Building ior the C<'r,tre 

8. Co:--:.strt:ctio:-i. of To\-.·r~si1ip 

9. D~v~"lop: .. ent oi th0 Centre To...•chnical P12rso1;ncl in Indii.1 

10. In~crna~ional Experts Te~m s~rVJCC 

11. Traini:1g o~ Technical Staff Ab::-oud - Study Tours 

- Fcl lov:~h 11...03 

12. Procurement and I~stallation of Indigenous Eq~ipmcnt 

13. Procurc~ent and In~tallation of lrnportcd ~guipmcnt 

:~otcs: 1. O The Govcrnncnc activities. 

') x c:;rnc ..i(:ti,:i l..ll'-~. 

=f-I~----r-r--
Bl:i.lc..iir\(j ::(1uip!\:'flt 

~ 
I 
l,x-~-o-t---..i..--~ t: - 1 
.,_!'.Jn;r l':,1·t .h.2.:~t~·~:'~---t r ;c;nn!i:1' •, 0· •l·I· :·; 'i . .' \,, 'l. 7 

I I - ~_J'~--t 
---~ 1<'-1 n'/r:i .... ;~ .... 

~;-...;..~~~~--~~~...;~~~ 

3. ·:T.l~ 1.-!d. LC of the t:cv 1_·!·:,nH_:!1 t Dl'c: 1~.;1 ci:~ ,:: i1 .,1 ~- th~ Cc·r, ll'l' 
s.:- !. t ir.'_i-'..!p is C()r;;_; iC, ·rcJ. ti.~~ : he !.:" l? st t!,1~· of the 
i.lrst ye<!=:- of prc:·p~1rdtor~· st~1<Jt.·· ucti.·..r1tic::;. 

_. 
IV 
I 

IV 

_J 
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Research departments and laboratories will attain 

their total planned number of staff by the end of the 

es to.bl ishmen t period, according to tiie s:::::-:2c~c_:lc of cl eve lon­

mc:-, t of staff. 

The number of laboratories, suggested to be 

started in later phases of implementation on account of 

::.;: ! above \'iewpoints, is rel a ti vcly s:.,all. 

The following laboratories would start their acitivity 

in the second phase: 

814 rro~ess Control Development Laboratory 

823 Gas Purification and E~vironmento.l Control 

Luboratory 

.C2 4 Al u:-ILinothermy Labor.:.i tor~· 

B26 Ficld Group 

F112 Die Casting Group 

f114 Properzi Field Group 

F135 Lubrication Technique Group 

F22 Microprobe Laboratory 

F62 Radioactive Isotope Laboratory 

The following would start in the ttird phase: 

F113 Vil Group 

F133 Other Forming Tccnique Group 

In schcclulin-,J the civil wor:~s priority fer Luild­

ing "B" and "F" is suggested, as this would makG it 

possible that the instruments and equipme~t procured 

can be placed at their permanent location. 
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12.3 IMPLEMENTATION PRIORITIES OF OTHER BRANCHES 

As it can be seen in Table 9.2, the activity of 

other branches (Design and Engineering, General Technical 

Services and Administration) would start in the second year 

of implementation. The operation begins simultaneously in 

each department and section but with a reduced number of 

staff which will be gradually increased upto the last year 

of implementation when it reaches the planned total. Thus, 

there are no priorities wnich have some influence on the 

construction works. In any case, the civil and architec­

tural works must be scheduled to ensure suitable accommoda­

tion for the planned number of staff in each year of im­

plementation. 

12.4 IMPL:'.MENTATION PRIORITIES OF CONSTRUCTION 

The duration of the construction of the buildings 
• is estimated at 26 months. Taking into account the dura-

tion, the chronological order of construction of each 

building is given in Table 12.2. 

First of all the execution of the buildings "B", 

"F" and "T" (which include laboratories) and the build­

ing "P" (which includes pilot plants, workshops and stores) 

are to be started considering skilled work of various 

kinds, installation of laboratory equipment, adjusting of 

machinery, etc.) which are to be done in these buildings. 



Table 12.2 

pl I D E N 0 M I N A T I 0 N I M 0 N T H s 
No 1 2 3 4 s s 1 s 9 10 11 12 13 14 1s 16 11 1s 19 r.o 21 22 23 21. 2s 26 

~1-~~~~~~T~~-~-~~13_~_ -A l I I I I ' 1· I I ,. r-r I l l · 1 

; -:~RR~~~ ',i~~i;''"G•REA ---~ I L H t~·h 11 I I I I I 

! I 

4 I CABLE WORX 
~- --- --- ------ -- --
5 I LIGHTING OF THE 
~------ ------------------- ~ 

6 I WATER TREATMENT 
------- ------ -----

7 I SEWAGE TREATMENl 
~ ---- - -------- ----- -

8 I ROAD NETWORK 
.___I--· -- --- ·-- ------ ------------

9 I FENCE 
-------------

10 I PARK AND GARDEN WORKS 

~1 I GATE HOUSE I. FOR PERSONAL TRAFFIC 
-·- -------- - --- ----- -- -- -·-··---------- -----

12 I GA TE HOUS!: II. FOR FERSONl\l TRAFFIC 

13 I GATE HOUSE FOR HEAVY TRAFF IC 
---- -------------- - --- - --- -- ---

14 I BLOCK .. E" 
I--- t - ------

15 BLOCK .,D" 
- ------ -----------------------
16 BLOCK .. B" 
---- - -·--- - - -----------
17 BLOCK ,.F" 

-- --------

1--181-~LOCK __ .. T" ------- ------
19 BLOCK .. A" 
-- . - -------- ~ 

ZOI BLOCK .. P" 

21 I TRANSFORMER STATION 
-----------

221 STORAGE BUILDING FOR WASTE 
------ ----

231 STORAGE BUILDING FOR GAS CYLINDER 

2!.I GARAGE 

1111' 11

1 lil
1

l I'~ 
i I ' I ' -I -I --r- ; I ; ' I ! I I I Fe:! ! 

I I I I I I I ' ' I i I I i 
I I I ~~:::;.;::J I 
I I I ' I I I I I ' - I · , . r::.:..=· ··-:i I 

I I I ! I I I Lr-
'I i ! I I I I I -~. 

l I I Fl···--·-· 1--······---- ......... -···-.'·-~·- .. --·--· I '1 I I I ' • .,-• .s...-......... ~ - - . .., __ .I. -rl 

_I __ L_ __ J_JJ_!_j __ I __ g'. l ·:~~;;:;:_; =~ ~== · 11-···1·:~ ~~-~- I'' ....... ,-1 ·- .. ........_...,....._,....._ __ ,._._~-··· ............ 
I I I I I ' I : I I I I . I I I I I ' I 

I 
r.•· ,. •-• -··-·•--··"·-• ----·--··-- -·--•••-••"-- • ••-- •- '_'"" .,.,. --- . -•• ·-•·--·--·---·-- I 

-·-:_.-~-r·-r·-·1_---F--=~--'-·-'-·--·-~·~=:T.·2·_ .. ~~~:-'_ . ::-:-_ .. :.i:_·---j 

I 
I I 'I t-.... 1 ' ·, -i~---~· ... ·--·1 ... ·;•1-... ,,_--~·.. ' 
! I ! I I I I I I I l I h~~-..;.~~~~;.f;J 

c:..:=_~:-::::~-- --~~·=.:::::7-::::~--· ~ ... , -=~ :.. ::-.. -- . -· -· -,- ·--··-.:~ I I 

I i I I i I 11 I I ! Ff·r~-~1-~;.:J 11 ! 1, ~-~ 
I I I I I : 

I i l I i I I I ~~~~ 
I ' F= ;:;-:-:; ·:-j-=-t~~ I I i I 

.... 
N 
I 

U'I 

_J 



13. ANNUAL EXPENSES 



• 

13-1 

13. ANNUAL EXPENSES 

13.1 GENERAL 

The annual expenses of the RDDC including deprecia­

tion charges for a typical year when the Centre would have 

been fully established i.e. at the end of 5 years have 
been summarized below: 

i) Annual expenses 

ii) Depreciation 

Total 

In million rupees 

43.9 

24.4 

68.3 

The details of annual expenses under various heads 

such as salaries and vages, experts' fee, materials and 

services, repair and maintenance have been given in 

Table 13.1. 

The above annual expenses are based on the prices 

prevailing during first quater 1983, and do not include any 
future escalation. 

13.2 SALARIES AND WAGES INCLUDING MA..~AGERIAL EXPENSES 

AND OTHER OVERHEADS 

Salaries and wages have been calculated based on the 

category-wise manpower requirement for the Cen~re and the 

payscales and fringe benefits currently prevailing in 

research establishments in India. 

Overheads include salaries of managerial personnel, 

administrative overheads, expenditure towards social benefits, 

township maintenance etc. 
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ANNUAL EXPENS.::S 

Sl.No. Item 

1. Sil..aries and wages including 

managerial expenses and o~her 

overheads 

2. 

3. 

4. 

5. 

6. 

Ex".Jer-t's fee 

Materials and services 

Repair a~d maintenance 

Documentation, patents, 

standards etc. 

Annual running expenses 

Depreciation 

Total annual expenses 

Table 1 3. 1 

(In million ruoees) 

Amount 

26.9 

4.0 

10.2 

2.6 

0. 2 

43.9 

24.4 

68.3 
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13.3 EXPERT'S FEE 

The cost towards expert's fee includes the costs to 

be incurred for hiring the services of experts in different 

fields to guide the advanced research activities. This 

also includes the payments may be made to avail of the 

specialized services of different institutions/organiza­

tions in the country and abroad. 

13.4 MATERIALS ~.ND SERVICES 

The cost towards materials and services include the 

cost of operating supplies and services such as chemicals, 

material for sample preparation, consumables, electric 

power, gas, water, etc. 

13.5 REPAIR AND MAINTENANCE 

The repair and maintenance costs include the costs 

to be incurred annually for efficient operation of equip­

ment and services facilities and maintenance of buildings, 

and other civil engineering works. 

13.6 DOCUMENTATION, PATENTS, STANDARDS, ETC. 

Provision has been made fo~ the costs to be incurred 

by RDDC for obtaining various technical books and litera­

ture; expenses towards reprography; patents, stanuards, 

etc. 

13.7 DEPRECIATION 

Provision for depreciation has been made on straight 

line basis at the rate of 5 % of the total investment. It 
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has been assumed that the work in laboratories would 

generally be carried out in single shift while the pilot 

plants would be operating on three shift basis. 

13.8 INTEREST 

As the financing of investment as well as annual 

expenses of RDDC have been proposed from the grants/aides, 

no interest would be paid on the fixed capitals as well as 

working capital requirements for the Centre. 
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14. TRAINING OF THE STAFF 

14.1 RESEARCH AND DEVELOPMENT BRANCHES 

For professional training and retraining of leading 

researchers and designers the following recommendations 

may be followed: 

1~.1.1 Professional courses on the aluminium research 

to be held in India 

A course lasting for 4 to 6 weeks should be held in 

a suitable place at a time when at least 50 % of the staff of 

Research and Development Branches has already been recruited. 

During the course a number of noted foreign and indigenous 

experts would deliver lectures on the theoretical and prac­

tical problems of the aluminium industry and on research 

methods adopted in the area of aluminium industry accord-

ing to a preset programme. The foreign lecturers shall 

be selected from experts/consultants invited to India for 

implementation of RDDC or invited especially for the courses. 

Corresponding to the individual technical areas, 

training is to be carried out suitably in the following 

sections: 

bauxite geology, alumina production 

aluminium electrolysis 

alloys, semis and finished products. 

The program of all three sections, however, should 

also comprise lectures on material testing and analytical 

~esting methods adopted in the respective areas, as well 

as measuring and control techniques. 
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On drawing up the programme forthe course the ex­

perience gained on the occasion of the UNIDO Group Training 

held on alumina production for experts of developing 

countries in ALUTERV-FKI in Budapest in 1979 can be made 

use of. 

It will be necessary to organize the visits to con­

cerned plants for the participants of the courses. 

The site of training will be designated later, after 

beginning of the implementation stage of RDDC. The location 

which can be considered are as follows: 

Nati0nal Metallurgical Laboratory, Jamshedpur 

Indian Instituteof Science, Bangalore 

Regional Research Laboratories 

Premises of the new RDDC. 

Considering that this kind of training is less 

expensive, a large number of researchers, engineers and 

technicians can be trained. 

It is advisable to arrange several similar training 

courses also later on. 

14.1.2 Study-tours abroad 

It is recommended to organize study-tours abroad for 

heads of the RDDC, as well as for heads of research and 

design departments in order to pay visits to sirnjlar institutes 

in different countries. By these study-tours it is aimed to 

gather information about the organization of work and to get 

knowledge on the subjects dealt with in the institutes. 

A one to one-and-a-h~lf month duration of study-tours is 

recommended. 
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14.1.3 Training of excerts in foreign and indiaenous 

Institutes 

T~e primary aim of this type of training is that the 

exper~ acquire, during fellowships abroad, proper experience 

for the job to be performed using sophisticated material 

testing instrumc,nts (e.g. X-ray uni ts, electron beam equi?­

ment, sophisticated analytical instruments) or other equip­

ment. This kind of trai~ing may be carried uut at the fc:­

lowing locations: 

the supplier of ins~rument 

the research institu~e or university using such instru­

ments in India 

research institut.es a;.:;:co..:id (e.g. 1-'.LC'I'ERV-I-'~\I, v,--:_.:1, e::c.). 

The most expedient ~av of training seems to be t~e 

following: the researc::.er would have the training arranr;e:c: 

by the suppliers in India first and after having been 

trained in handling the instrument, he would gc abroad to 

institutes where the testing method in question is being 

used in research work in the aluminium industry. Rccc~wended 

period o: training would be 2 to 3 months. 

The aim of training researchers working in technological 

areas is to m:i:.:e them fa:c.iliar with research tl'chnique (both 

theoretical and practical) and in relation to material 

science and material testing/analytical methods necessarily 

needed for following hic;h-lcvel technological research. T:1csc 

res8urchers have to participate in indigenous training i~ 

plants and institutions dealing with material tasting and 

material science: before taking part i11 f0llOi·/ships ubroi.id. 
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14.1.4 Invitation of foreign experts/consultants 

In order to start the activity of RDDC it is recom­

mended in the initial stage to invite foreign experts/con­

sultants who are engaged in research work and possess con­

siderable experience in this area, for a period of 3 to 12 

months for each person. 

14.2 DESIGN AND ENGINEERING BRANCH 

In order to help the staff to obtain the necessary 

kncwledge and experience indispensable for efficient design 

wcrk, organization of group trainings in various forms is 

rec'."' .mnended. 

14.2.1 Professional course in India 

'l'he third yea.r of implementation seems to be the most 

suitnble period to start the training. It in foreseen that 

by this time about 40-50 % of the technical staff would 

have already bee~ engaged. 

As a fir3t step of training, organization of a professio­

nal course lasting some 3-4 weeks would be desirable. 

The elaboration of a well-considered, comprehensive program 

for this course is indispensable, including lectures on the 

general status of aluminium industry both in India and in the 

main aluminium producing countries, main trends of develop­

ment, techno-economic problGms etc. Beside the subjects of 

general interest special lectures should be held on the alu­

mina production, aluminium electrolysis, semis and finished 

products manufacturing, and on the basic design and engineering 

problems in the same fields. In order to ensure that this 

course be really successful and profitable, the management 
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should invite experienced, well-informed lecturers enjoy­

ing high professional reputation in the relevant field. 

Invitation of a few foreign lecturers, too, is recorrunended. 

It would be useful if the date of this course could 

be co-ordinated with the similar program of the Research 

and Development Branches. The lectures on the subjects of 

general interest could be attended jointly. Thus number of 

lecturers might be reduced besides the members of different 

branches would have the chance to develop/consolidate pro­

fessional and personal contact with each other resulting 

in more efficient co-operation of branches. 

As this form of training is not particularly expensive, 

it may be recorrunended to be held for the overwhelming part 

of technical staff available at that time. Even the repeti­

tion of this type of training is definitely suggested at a 

later date when the formation of the staff is already 

completed. 

14.2.2 Field training in India 

After having finished the professional course a chance 

should be given to a major group of senior and junior engi­

neers, economists and senior technicians, to participate 

in field training. The period of this field training would 

be 4 to 8 weeks depending on the professional area and 

position. This field training can be performed in various 

aluminium industry establishments e.g. alumina plants, 

smelters and manufacturing facilities as well as design 

and engineering companies. Pirst of all plants and companies 

of public sector can be taken into account for training, 

but it would be useful and desirable if also Eome important 

representative(s) of the private sector, willing to share 

their experiences with the staff of RDDC in the interest 

of corrunon goals, will take part. 

Ill 
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14.2.3 Training abroad 

The aim of this form of training is to broaden the 

horizon of the participants by visiting similar institutes, 

plants and other facilities of aluminium industry and study­

ing their activity in leading aluminium producing countries. 

In the course of these study tours/fellowships the 

would-be leaders and specialists of the Design and Engineer­

ing Branch will have the opportunity to study, compare and 

evaluate the results of other organizations, their mc~~ods 

of management and planning, the organizaton of wor~~, a?plied 

incentives etc. and to have discussions with several ev­

perienced specialists working in similar field. 

The proposed period of the training is 4 to 6 weeks 

de~o~~ing on the professional area and position. Visit to 

establishments in several countries is recornmended for each 

person. 

14.2.4 Foreiqn exoerts' assistance 

In the first phase of implementation, when the vario~s 

for~s of training are already accomplished, it is advisable 

to engage a few foreign experts/consultants of high profes­

sional reputation in the field of process design of alumina 

plants, smelters, semis and finished products manufacturing 

facilities, general engineering, and in handling the economic 

problems. 

They assist the leadership of the branch to start and 

to continue the basic design and engineering ~ctivity accord­

ing to tbc objectives outlined in Ch.:ipter 5 and to overcome 

the initial difficulties. The suggc1tcd period of this 

foreign technical assistance is 3 to 6 months per person. 

The details of recommended training forms is sum­

marized in Tables 14.1 and 14.2. 
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14.3 COSTS OF TRAINING 

14.3.1 Costs in Foreign Currency 

The expenses for suggested study tours and fellow­

ships abroad, those for engagement of foreign experts/con­

sultants to help starting the professional activity of 

RDDC, and the costs to be incurred when inviting foreign 

lecturers for the proposed professional courses, should 

be met from convertible foreign currency source. 

The summary of these costs is indicated in Table 14.3. 

14.3.2 Domestic Costs of Training 

The expenses ncurred in domestic currency when 

performing the recommended training program of technical 

staff in India, depends among others on the location of 

training (site of various research laboratories, alumina 

and aluminium producing and processing plants and shops, 

etc.} and the number of people intended to be sent to in­

dividual training centres. Considering that all these 

details are not yet known, an estimated lump-sum of 

0.3 million Rupees has been taken into account as domestic 

costs of training. 
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Table 14.1 

TRAINING OF STAFF IN INDIA. FOREIGN EXPERTS/CONSUL-
TANTS IN INDIA 

S.No Denorninaticn 

1 . M: Director 

2. B 1 : Alc::ai:-:.:i Prcductic:J. 
1\eseill"ch Cepart:1:•2n t 

rr> · Al Elcctrol•:sis 
f<esearc~l ee;:ia rt.r.cn t 

4. B3: ;nal't·ticu.l P.escarc:-: 
D2par.:.-cn t 

5. Fl: Serrti.-prcYJ.L:cts 
P.esearc.~ D2partr.n'1t 

6. F2: Phys. t-'et. and 
01at. Science Cepart::-cnt 

7. F3: FLriishcd Prcducts 
8es~arch D2partr.*E1t 

8. F.\: Ap:_Jlic.:-.ticn Tedl."":i'.~:..:c 

D.:;p~-:-.cnt 

9. 

10. 

11 • 

12. 

13. 

T6: Instrtrr:e...'1taticn 
Control Lepart..TCnt 

l..D:1g & Short-'l'.:.;nn Plarl.i.'1ing 

Consult<ll1ts (r~search) 

Alumina Prc<luction and D2sign 

l\.lt..."!1.init:i1 Electrolysis and 
wsig.1 

14. Semis and Finished Prc::1ucts 
Manufa::::turing c.1nc1 D2sirp 

15. W!1eral Engirn.::ering 

1G. Precess cvallliltion 

Total 

Professional 
course 

2 

2 

3 

3 

2 

"') 
.J 

1 

1 

1 

1 

2 

2 

2 

2 

3 

2 

2 

2 

2 

3 

4 

2 

11 

1.:t 

8 

20 

10 

6 

6 

13 

8 

8 

14 

30 

8 

Invited foreign 
e:>.1::erts/con­
sulta.'1ts 

I 
8;:::: 
::: ....::::. 

'U E 

1 2nd-5fa 40 

2 3rd-4fa 24 

2 2:-ic.l-3rc1 2~ 

2r.cl 12 

4 3rd-4t.b. 33 

3 3rd-4th 18 

4th 

3rd-4th 

1 2nd 

5 2nd-3rd 

3rd 

3rd 

3rd 

3rd 

3rd 

6 

12 

6 
12 

6 

6 

6 

G 

3 

21 28 1 SS 28 214 

r•otcs: * Years of inr·lcr.-cntation 
** Trainin9 pr~c..-eC::ng the folla11ship abroild 

4 

3 

7 

2 

3 

6 

6 

8 

20 

4 

72 
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Table 14.2 

TRAINING OF THE STAFF ABROAD 

HOST COUNTRIES (ASSUMED): USSR, HUNGARY, FRANCE, CAN.'\DA, 
JAPAN, etc. 

Number of Assured Year Duraticn 
Nos. Denomination People of Irnpleiren- man-rronth 

tat ion 

1 A. Sl'UDY 'TOURS 

1. 1 Director 1 3rd 1 
1.2 ~puty Directors 3 3rd 3 
1. 3 General Manager Technical 3rd 1 
1. 4 Heads Of l:Epartrrent 12 3rd 18 

'lbtal A 17 23 

2 B. FELLOWSHIPS 

Engineers (Fesearch) of the 
following specialities 

2. 1 Raw Materials Investigation 1 3rd 3 
2.2 Alumina Technology 2 3rd 6 
2.3 F.quiµrent for Alumina Prcxiuctioo 2 3rd 6 
2.4 Aluminium Electrolysis Techno-

logy and Fquiprent 
2 3rd 6 

2.5 carbcn Materials Technology 1 3rd 3 
2.6 Gas and Liquors Cleaning 4th 3 

Tedmology 

2.7 Teclmologic...al Lubrication 1 3rd-4th 3 
2.8 ~fining and casting Teclmology 1 3rd-4th 3 
2.9 Extrusion Tedmology 2 3rd 6 
2.10 Rolling Technology 2 3rd 6 
2.11 Powder Technology 1 3rd-4th 2 
2 .12 Surface Treatm?.nt Technology 1 3rd-4th 2 

and Corrosion 

2.13 Jointing Techniqrn I 3rd-4th 2 
2 .14 r-Etallography, Physical .r.Easure- 5 3rd-4th 12 

rrents, .r.Echanical Tests 
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Table 14. 2 (cont.) 

Nurber of Assurred Year Duration 
Nos. Denominaticn People of Irrplerren- rnan-rronth 

tatioo 

2. 15 Analytical and Physico-chemical 3 3rd 8 
Investigation 

2.16 Instrurrentation and Control 3 3rd-4th 6 

Design Engineers and 
F.conomists 

2.17 Al.um:na Plant l"'esign 3 3rd 4.5 

2.18 Srrelter Design 2 3rd 3 

2.19 Fabrication Facilities Design 4 3rd 6 

2.20 General .Engineering 5 3rd 7.5 

2.21 Economic Evaluation and 4 3rd 6 
Estimatian,Ccxr;::uter Technique 
and Project Managerrent 

Total B 47 104 

Total A ,.. B 64 127 



Sl.No. Denomination 

1 • Study Tours 

2. Fellowships 

3. Foreign Experts 'Assistance 

4. other Costs: 

Foreign Lecturers' Fee, 
Travalling Costs, etc. 

GRAND TOTAL 

./ 

Table 14.3 

COSTS OF TRAINING IN FOREIGN CURRENCY 

(in us $) 

NUITber Total us $ Years of Implementation 
of per Total 
Persons m/m m/m 2nd 3rd 4th 5th 

17 23 3,0CX> - 15 ,cxo 54 ,OCX> - 69,CXX> 
..... 

47 104 2,CXX) 82,CXX) 126,CXX) 208,CXX) ~ - - I ..... ..... 
27 214 ·- 32,200 525,960 708,420 762,420 2,029,CXX) 

7,800 24,200 32,(XX) 30,CXX) 94,CXX) 

40,CXX) 565,160 876,420 918,420 2,400,CXX) 

_J 
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15. METHOD OF CHARGING 

15.1 METHODS OF CHARGING FOR THE SERVICES RENDERED TO 

THE CLIENTS 

The institute may receive payments from the user 

industry for testing of raw materials and finished pro­

ducts and know-how for the process and designs developed 

by the institute. The payments may be in the following 

manner: 

i) Lump-sum fee 

ii) Cost plus basis 

iii) Lump-sum fee plus running royalty. 

~ump-sum fee: In this type of payment the institute and 

the user industry agree for a particular sum to be paid 

by the industry for the services being rendered by the 

institute. Again, the sum may be paid by way of advance, 

progress payment and final payment. The fee depends upon 

the nature of job, cost to be incurred and the benefits 

accruing to the industry. 

Cost plus basis: In this form of payment the two parties 

agree for a particular percentage which is to be paid to 

the institute over and above the actual cost, may be in­

curred by the institute during the course of rendering 

services. 

Lump-sum fee plus running ro1alty: This type of payment is 

normally made in case of an accepted process or patents 

developed by the institute. In this, the payments are in 

two parts, firstly as a lump-sum amount and secondly a 
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running royalty for a period of 5 to 10 yrs. The running 

royalty is normally around 1 % of the net sales realiza­

tion for the final product. During the royalty period 

institute is bound to keep informed the industry for the 

future developments in the process. 

15.2 P.i\Y'.'·1ENTS TO BE MADE BY 'l'HE INSTITUTE TO OTHER 

ORGAN I ZATim~s 

In order to conduct some tests and experiments in 

the running plants, the insti tutc may have to make :":::c.c 

payments to the industry. The payments may depend upon 

the loss of productive time and saleable products qu~lity 

and qLla~tity during the cJurse of experiment. 
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TERMS OF REFERENCE 

OF THE DETAILED PREPARATORY REPORT 

FOR ALUMINIUM RESEARCH DEVELOPMENT 

AND DESIGN CENTRE SETTING UP 

Annexure 1 

1. Aluminium Research Development and Design Centre is 

being set up by Indian Government for carrying out of 

economics, research, development and design works to 

meet the full requirements of Indian National Aluminium 

Industries for both Public and Private Sector. 

2. The Centre after having been developed in full scale 

s~ould be able to carry out the RDDC works as mentioned 

below: 
The rr, Lin direc.;tions c:f R & D works (Annexure I) 

The desiqn work field (Annexure II) 

3. Besides the main research and design departments and 

divisions all relevant auxiliary maintenance and admin.s­

trative divisions should be provisioned to ensure that 

the centre is capable to work at a high level. 

4. Location will be determined by the Government not later 

by end of January 1983 after relevant proposals con­

sideration. 

Proposals m· ... tst be submitted to Government by CTl\ in 

the middl~ of January 1983 and it should meet the 

encJ.osed requirements (Annexure III). 
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5. The contents of the Detailed Preparatory Project Report 

should meet the plan according to Annexure IV. 

6. While working ~ut the Report it must be taken into 

account that the whole annual revenue Government ex­

penditure for the R & D works should not be over 1.5 % 

(approx) of annual sales value in Aluminium Industry 

(as a rule). 

7. Detailed Preparatory Project Report (Feasibility Report) 

should be carried out in time period according to the 

General Scheme (vorking plan) Annexure V). 

Chief Technical Adviser 

(UNJDO) 

(DR NN TIKHONOV) 

National Project Coordinator 

(DR BC DATTA) 
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ANNEXURE - I 

to ARD & DC Terms of 
Reference 

Nu. 

THE MAIN DIRECTIONS OF THE RESEARCH AND 

DEVELOPMENT WORKS 

Title of R & D works 

1. Economics investigations 

1.1 Elaboration of the general long/short 

term plans of national aluminium 

industry development. 

1.2 Working out of the economic investiga­

tions and estimations for new mining 

enterprises, alumina plants, smelters, 

fabrication shops designs. 

1.3 Carrying out economic evaluation of 

research works and suggestions for 

technology and equipment improvement. 

2. Geological and Mineralogical 

Investigations 

2.1 Petrological and Mineralogical investi­

gation of the East Coast and other 

bauxite deposits. 

2.2 Construction of a geological map (litho­

logical, structural) of the bauxite 

deposite for determining the bauxite 

distribution in the deposit. 

.Anticipated 
cxmrencenent 
of the ~rk 

1985 

1987 

1988 

1984 

1986 
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No. Title of R & D works 

2.3 Study of Mineralogical and Chemical 

composition of bauxite 

2.4 Fundamental research on geology of 

the bauxite deposits. 

2.5 Deternination of blendability of 

bauxite from the various deposits for 

optimal use without benefication 

especially for contiguous and closeby 

areas. 

3. Research & Development in the 

field of Alumina Production 

3.1 Study of technological properties of 

the main bauxite deposits and elabor­

ation of technological schemes of 

their processing. 

3.2 Investigation and elaboration of 

technological methods and schemes 

of the production of Gallium, 

Vanadium pentoxide (and some other 

by-products) and the methods of 

alurninate liquors purification from 

undesirable impurities (organic 

matters, carbon, &ulphur and other 

salts). 

Anticipated 
camencerrent 
of the w::>rk 

1984 

1987 

1986 

1984 

1985 
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No. Title of R & D works 

3.3 Investigation and elaboration of 

methods for production of special 

aluminas to be used in different 

branches of national industry (ele­

ctronic, refractory, radio, auto­

mobile and some other spheres). 

3.4 Working out of industrial methods of 

alumina quality improving (in parti­

cular sandy type alumina methods 

production) . 

3.5 Investigation and working out of 

methods and ways to improve the 

existing technology and equipment 

for bauxite, caustic soda, steam, 

fuel and power saving of Alumina 

Plants. 

3.6 Developments of new types of heat 

exchanger and other hydrochemical 

equipments used in Alumina Produ~tion. 

3.7 Development in the field of calci­

nation in order to save energy and 

new types of furnace equipment. 

3.8 Development of auxiliary equipment 

e.g. pumps, valves etc. 

Anticipated 
camenceITEilt 
of the VK>rk 

1986 

1986 

1985 

1988 

1987 

1989 
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No. Title of R & D works 

4. Research & Development in the field 

of Electrolysis of Aluminium and 

Carbon Materials Production 

4.1 Investigation and improvement of 

the aluminium electrolysis technology. 

Selection of the most effective para­

meters for Smelter process at dif­

ferent types of cells. 

4.2 Improvement of cells structure. Work­

ing out and corrunercialisation of the 

measures to extend the cell service 

life (under construction works, anode 

sintering and putting the cell into 

oneration). Improving of the Smelter 

process mechanisation. 

4.3 Development and improvement of the 

carbon material production. Study of 

the influence of pitch, cokes quality 

and technology of both anode and 

cathode carbon paste production on 

the quality of carbon paste production 

on the quality of carbon materials 

and on the main technical and economic 

characteristics of the smelter 

process. 

Anticipated 
camencenent 
of the w:>rk 

1985 

1 986 

1985 
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No. Title of R & D works 

5. Research and development in the field 

of Aluminium casting and Fabrication 

5.1 Development of the technology of new 

aluminium alloys production according 

to up-to-date requirements uf the 

national industry. Development of the 

methods for new alloys casting process. 

Working out new improved methods of 

casting technology. 

5.2 Development and improvement of th~ 

process for removing hydrogen, non­

metal inclusions and sodium from 

Aluminium. 

5.3 Development and improvement of the 

equipment for production of aluminium 

alloys casting pigs and ingots. 

5.4 Development of the latest aluminium 

refining techniques (electroslag, 

filteration through corundum, bubb­

ling with nitrogen etc.). 

5.5 Development of the latest methods of 

casting high quality ingots (electro­

magnetic casting etc.). 

5.6 Development of special high strAngth 

alloys, for example alloys of Al-Zn­

Mg-Cu-Cr & system. 

Anticipated 
camencenent 
of the YX:>rk 

1986 

1986 

1988 

1988 

1987 

1986 
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No. Title of R & D works 

5.7 Development of the process for produ­

ction of modifying alloys of the 

system Al-Ti, Al-Ti-B in the form of 

pigs and wire rod. 

5.8 Improvement of the heat treatment 

technology for ingots from aluminium 

and its alloys to improve their 

mechanical properties and to jncrease 

the capacity of the equipment a?d 

their utilisation factor as well. 

5.9 Investigation and development of the 

hot and cold rolling technology of 

sheets bars, strips etc. 

5.10 Investigation and development of the 

technology for extrusions production 

to meet different consumer's require­

ments (hot extrusion-both direct and 

indirect, tapper heating extrusion, 

extrusion with lubricant container 

liners, cold extrusion, continuous 

and semi-continuous extrusion, 

composite materials extrusion etc.). 

5.11 Study and development of the cold rol­

ling and drawing technology of the 

tubes from Aluminium and its alloys. 

5.12 Development and improvement of the 

equipment and process for wire rod 

production. 

Anticipated 
camencercent 
of the work 

1986 

1986 

1986 

1987 

1986 

1986 
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No. Title of R & D works 

5.13 Development of the process for pro­

duction of wire rod from special 

alloys for communication cables, 

railway transport etc. 

5.14 Development of the rolling technology 

for new production, including foil, 

lithographic plates and new alloys. 

5.15 Development of the new heat treatment 

techniques for increasing the ~le­

ctric conductivity and mechanical 

properties of al~minium for electrical 

application. 

5.16 Improvement of the hot rolling tech­

nology of alureinium and aluminium 

alloys. 

5.17 Increasing the quality of the extru­

sions and the main equipment produ­

ctivity as well. 

5.18 Investigations of surface treatment 

for protection against corrosion and 

marketability improvement. 

5.19 Development of the process for use 

and regeneration of all types of the 

process lubricant. 

Anticipated 
ccmrencerrent 
of the ~rk 

1987 

1988 

1987 

1987 

1986 

1987 

1986 
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No. Title of R & D works 

5.20 Fundamental and theoretical research 

and investigations in tue field of 

new alloys, new technology, new 

testing methods development, and 

in the field of the physics and 

metals as well. 

6. Works in the field of tec~nological 

process automatization 

6. 1 Working out of the main technological 

process automatic control system. 

7. Enviruument protection 

7. 1 

7.2 

7.3 

Development of the equipment and te­

chnology for gas cleaning, dust 

collecting and water cleaning under 

all branches of aluminium industry. 

Development of mea~ures for efficiency 

of environmental control to be im­

proved further. 

Investigation of the methods for 

waste products utilization. 

Anticipated 
camencerrent 
of the "INOrk 

1988 

1987 

1988 

1988 

1989 

--1 
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No. Title of R & D works 

8. Analytical control service deve­

lopment of relevant analytical 

methods 

8. 1 

8.2 

Chemical, physico-chemical and physi­

cal investigation of the materials 

as follows: 

Bauxite of all mineralogical 

types 

Alumina and by-products of alumina 

production 

Aluminium and its alloys 

Carbon materials (Petroleum coke, 

pitch, anode paste, bottom paste, 

prebake anodes, bottom blocks) 

All intermediate materials of 

alumina, aluminium and carbon 

materials production 

All materials due to environmental 

control. 

Preparation of standard specimen. 

8.3 Development and improvement of all 

methods for overall investigation 

of above mentioned materials. 

Anticipated 
camencerrent 
of the work 

1984-85 

1985 



No. 

1. 
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THE DESIGN WORK FIELD 

Description 

~articipation in design works for 

new aluminium industry enterprises 

setting up in collaborations with 

some foreign firms. 

1.1 Preparation of some necessary data 

and specificatio~s of the technolo­

gical process to be designed by 

f'.:lreign firms. 

1.2 Preparation of the drawing of some 

special non-standard equipment for 

newly developed process and equipment. 

1.3 Participation in supervision at the 

stage of erection and putting new 

facilities into operation. 

1.4 Assistance in reaching the design 

performance level for new facilities. 

1.5 Elaboration of necessary design 

documentation for improving of 

technological process and equipment 

at the existing plants according to 

research department suggestions 

(in collaboration with some other 

design firms}. 

ANNEXURE - II 

to ARD & DC Terms of 
Reference 

Anticipated 
ccmrencerrent 
of t.I.e work 

1986 
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No. Description 

1.6 Elaboration and preparation of the 

background and specifications for 

sub-contracting design organizations 

concerning: 

2. 

Interplant transport 

Heat and gas supply 

Power supply 

Water supply 

Civil and sanitary engineering 

General layout of plants 

Automation of production process. 

General designing of all new national 

aluminium industry enterprises. 

2.1 Elaboration of the technological and 

apparatus flowsheets according to 

re5earch department suggestions 

background. 

2.2 Preparation of the drawing of some 

special non-standard equipment for 

newly developed process and equip­

ment. 

2.3 Supervision at the stage of erection 

and participation in putting new 

facilities into operation. 

2.4 Assistance in reaching the design 

performance level of new facilities. 

Anticipated 
ccmrencenEnt 
of the ~rk 

1990 
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No. Description 

2.5 Elaboration of necessary design docu­

mentation for improving of technological 

process and equipment at the existing 

plants according to research depart­

ment suggestions (in collaboration 

with some other design firms). 

2.6 Elaboration and preparation of the 

backgroW1d and specifications for sub­

contracting design organisatio~s 

concerning: 

Interplant transport 

Heat and gas supply 

Power supply 

Water supply 

Civil and sanitary engineeri 

General layout of plants 

Anticipated 
ccmrencenent 
of the v.ork 

Automation of production ~-----ss and etc. 

2.7 General guidance of all sub-contracti~g 

design firms. 

3. Carrying out orders of some foreign 

customers for designing aluminium 

.i.ndustry plants. 

1995 
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ANNEXURE - III 

to ARD & DC Terms of 
Reference 

THE REQUIRE~.ENTS FOR THE LOCATION OF THE INDIAN 

NATIONAL ALUMINIUM R & D CENTRE 

Only excellent R & D Centre will be able to do some­

thing in the field of progress and developing of Indian 

Aluminium Industry. 

So, it i~ worth setting up either an excellent centre 

or no centre at all. 

The first requirement is the excellent staff. It is 

the question of paramount importance: All·the other ques­

tions are significance of the second rate. 

Therefore the main requirements for the location of 

the future centre appeared to be as follows: 

1. The centre must be located in or near some important 

cultural & Scientific city with highly developed in­

frastructure and rather well climatic conditions. 

By other words the place of the Centre location must 

be attractive themselves for skilled scientists and 

engineers with high professional reputation. 

2. Besides, the location should have easy transport con­

nection with Government establishment, some Research 

& Design Organisation (assumed sub-contrators). Pos­

sibility to get the main enterprises of Aluminium 

Industry must be taken into acccunt as well. 

3. It is desirable to have some existent or future 

Alumina Plant in immediate nearness from the Centre 

(because the most suitable location of Alumina pilot 

installation is some alumina plant at). 
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4. It would be better to hQve possibility to arrange 

the staff residence place in a proper way to ensure 

good contact3 between staff people in free time. 

5. It is desirable to have in the same r.ity some high 

educdtional establishment of corresponding scope. 
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ANNEXURE - IV 

to ARD & DC Terms of 
Reference 

PLA.N OF DETAILED PREPARATORY PROJECT REPORT 

No. Contents of the work 

1. Introduction (including review of the existing documents 

and reports relating to setting up of the RDDC). 

2. Review of the state of Indian Aluminium Industry, 

assessment of the future trends.of development of the 

industry. 

3. Long and short terms objectives of the RDDC. Draft 

tentative plans of RDDC works ~o be worked out by the 

Centre. 

4. Review of the existing research development and design 

facilities in aluminium field in the country (both in 

the public and private sectors). 

). Scope and function of the Centre (including pilot plant 

installations). Composition and organisational structure. 

The main task of each section and division. 

6. Requirements for the location of the centre. Recommenda­

tion of a suitable site for the Centre location. 

7. Draft layout of the building. 

8. Equipment for all department and division (research 

design, pilot plants) installations - indigenous and 

imported separately. 
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No. Contents of the work 

9. Staff of the centre (on the whole and of its each 

di vision) . 

10. General layout plant of the Centre (with a township 

for the working personnel). 

11. Investment - Buildings, equipment, relevant infra­

structure, township etc. - domestic and foreign 

currency separately. Financial plan for a period 

of five years. 

12. Priority of construction and implementation of works, 

setting up of operation, sections and divisions of 

the Centre (1st, 2nd and 3rd stages). 

13. Annual recurring cost of the Centre (According to 

priority - 1st, 2nd and 3rd stages). 

14. Training programmes (priority must be taken into con­

sideration) Parti~ipation of International staff in 

training programmes - cost - domestic and foreign 

currency separately. 

15. Tentative detailed plan of construction and implemen­

tation. Works according to priority (per each year 

of the period). 

16. Recommend suitable method of charging for the services 

rendered to the clients. 



THE GENERAL SCHEME (WORKING PLAN) FOR ELABORATING OF THE DETAILED 
PREPARATORY PROJECT REPORT AND PROJECT DOCUMENT 

ACTIVITY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY 

1982 1982 1982 1982 1982 1983 1983 1983 1983 1983 

t:laborating of the TenPS of 
Reference for Preparatory Project 
I~port 

i-Jork of Hungarian Team's 
ncrrbers on Project area 

Carrying out of Progress Report 

Elaboration of suggestions for the 
Centre location to be submitted 
to the Governnait 

Prevaration of Draft Final Report 

~..Ork an the Project area by two . 
UNIOO consultants 

Study tour of CTA, NPC and MEOJN 
tearn to Btrlapest (Hungary) 

Discussions of the Draft 
Final Report 

Submission of the Final Report 
to the Governrrent 

Elaborating the Project docurrent for 
fulJ.. scale ARD&DC setting up and 
submission them to the Governnent 

ANNEXURE - V 

to ARD & DC Terms 
of Reference 

JUNE JULY AUG 
1983 1983 1983 

~ ..... 
I ..... 

\D 

_J 



ANNEXURE 2 

RECORD NOTES OF DISCUSSIONS 

,, 
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Annexure 2 

RECORD NOTES OF DISCUSSIONS BETWEEN ALUTERV-FKI, 
MECCN, CTA (UNIDO) & NPC HELD AT DELHI ON 10TH & 
11Th NOVEMBER '82 REGARDING SETTING UP OF 
hLUMINIUM RESEARCH, DEVELOPMENT & DESIGN CENTRE 
IN INDIA 

P R E S E N T 

Ministcy of Steel & Mines 

Mr. C.P.S. Nair, Adviser (S & T) 

UNI DO 

Dr. Nicolai N. Tikhonov, CTA 

BAL CO 

Mr. I.M.Aga, CMD 

Mr. C.Sharma, TS 

Dr. B.C. Datta, NPC 

ALUTERV-FKI 

Mr. G.Toth - team leader 
of ALUTERV-FKI 

Mrs. V.Sapsal 

Mrs. M.Kacso 

Dr. J.Zoldi 

Mr. J,Lang 

ME CON 

Dr. S.R.Pramanik, Director 

Shri D.S. Sethi, Project Manager 

Shri M. K.Mallik, Dy. Project 
Manager 

Shri SN Chatterji, AEM 

The progress of work with regard to the setting up of 

the Aluminium Research, Development and Design centre in 

India was discussed specially with regard to various places 

in India. It was noted that the foreign consultants M/s 

ALUTERV-FKI and the Indian Consultants, M/s MECON have 

started the work for the preparation of Project Report. 

Regarding the location of the Centre the reconunendations 

from MECON will be furnished to the Government by 15th 

January, 1983 based on detailed study to be carried out of 

the following locations: 
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1. Bhubaneshwar 

2. Vishakapatnam 

3. Ranchi 

4. Hyderabad 

5. Bangalore & 

6. Raipur. 

Any further locations to be considered and to be 

included in the study will be indicated to the Indian con­

sultants within the next two weeks. 

Detailed discussions were held regarding the exchange 

of assignments between MECON and ALUTERV-FKI, further 

discus~ions to be held for the project and the schedule of 

furnishing the reports/notes to be prepared by MECON to 

ALUTERV-FKI. The detailed schedule in this respect was 

issued and is enclosed at Annexure 1,2, & 3. 

CTA NPC ALUTERV-FKI ME CON 
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ANNEXURE - 1 

PREPARATORY PROJECT REPORT FOR ALUMINIUM 
RESEARCH DEVELOPMENT AND DESIGN CENTRE 

TIME SCHEDULE FOR EXCHANGE OF ASSIGNMENTS AND DATA/ 
INFORMATION BETWEEN MECON AND ALUTERV-FKI 

Sl .No. Assigrurents/Data Action Date 

1. Data required by ALUTERV-FKI as per MECON 

questionnaire handed over to MECON 

31.12.82 

2. Existing documents and Reports 

related to setting up of the 

Centre to .MECON 

3. Record notes/details of discus­

sions held by CTA and ALUTERV-FKI 

with different agencies in India 

during their visit in October/ 

November 82 to MECON 

4. Draft/block layout of the building 

for the Centre and different 

divisions to MECON 

5. Equipment list with broad 

parameters for the Centre to 

ME CON 

6. Manpower technological require­

ment of the Centre for each 

division category-wise to MECON 

MPC 20.11.82 

NPC/ 15-12.82 
ALUTERV-
FKI 

ALUTERV- 15.2.83 
FKI 

ALUTERV- 31.1.83 
FKI 

ALUTERV- 31.1.83 
FKI 
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Sl.No. Assignments/Data 

7. Requirement of services - water, 

power, compressed air, steam, air 

conditioning and other auxiliary 

facilities, etc. in various 

divisions/w1its to M2CON 

8. Suggested inteL-relationship 

between various divisions to 

ME CON 

9. Volume of work for concrete, 

refractory, structurals, piping 

etc. for various divisions/units 

including auxiliary services to 

MI::CON 

10. Volume of work for piping 

Requirement of special consum­

ables on annual basis to MECON 

11. Method of charging for the 

services as adopted in Research 

Institutions in Hungary and 

other countries to MECON 

12. Other relevant data/information 

considered necessary for prepara­

tion of the report will be ex­

changed between MECON & ALUTERV-FKI 

Action Date 

ALUTERV- 31.1.83 
FKI 

ALUTERV- 15.1.83 
FKI 

ALUTERV- 15.1.83 
FKI 

ALUTERV- 31.183 
FKI 

ALUTERV- 25.2.83 
FKI 

ALUTERV­
FKI 

-, 
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ANNEXURE - 2 

DETAILED TIME SCHEDULE FOR DISCUSSIONS IN 

HUNGARY AND INDIA 

Sl.No. Activity 

1. Discussions between ALUTERV-FKI, 

MECON, NPC, and CTA for working 

out a time schedule and other 

technical aspects of the project 

at Delhi 

2. Discussions between ALUTERV-FKI 

and MECON to finalise the various 

technical aspects of the pre­

paratory project report including 

basic concept, general layout/ 

shop layout, selection of equip­

ment (Indigeneous and Imported 

separately) auxiliary facilities, 

services requirements and consuma­

bles at various stages, implemen­

tation schedule etc. 

3. Discussions between ALUTERV-FKI, 

MECON, CTA and NPC to finalise 

cost estimates (capital and 

operating) method of charging, 

financial analysis, etc. 

Place Period 

I~DIA 10.11.82 
to 11.11.82 

HUNGARY 
to 

15.3.83 
7.4.83 

HUNGARY 1.4.83 
to 15.4.83 
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ANNEXURE - 3 

DRAFT PLAN OF DETAILED PREPARATORY REPORT 

(with the work distribution between Foreign and Indian 
Consultant Firms) 

Sl.No. 

1 • 

2. 

3. 

4. 

5. 

Contents of the ~rk Foreign Indian Date 

Introduction (including review 

of the existing documents and 

reports relating to setting up 

of the ARD&D Centre). 

Review of the state of Indian 

Aluminium Industry, assessment 

of th2 future trends of develop­

ment of the Industry. 

Long and short terms objectives 

of the ARD&D Centre. Draft 

tentative plans of ARD&D Centre 

Works to be worked out by the 

Centre. 

A 

A 

E 

Review of the existing research A 

development and design facilities 

in aluminium field in the country 

(both in the public and private 

sectors). 

Scope and functions of the Centre E 

(including pilot plant installa­

tions). Composition and organi­

sational structure. The main 

task of each section and division. 

E 31.1.83 

E 31.1.83 

A 31.1.83 

E 31.1.83 

A 



Sl.No. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

A2-7 

Contents of the \.'hrk 

Requirements for the location 

of the centre. Recommendation 

of a suitable site for the 

Centre location. 

Draft layout of the building. 

Equipment fer all department and 

division (research, design, 

pilot plants) installations 

indigenous and imported 

separately. 

Staff of the centre (on the 

~hole and of its each division). 

General layout plant of the 

Centre (with a township for 

the working personnel). 

Investment - Buildings, equip­

ment, relevant infrastructure, 

township etc. - domestic and 

foreign currancy separately. 

Financial plan for a period 

of five years. 

Priority of construction and 

imple~entation of works, setting 

up of operation, sections and 

divisions of the Centre (1st, 

2nd and 3rd stage). 

Foreign Indian Date 

A E 31.1.83 

E A 

E A 

E A 

A E 15.3.83 

A E 15.3.83 

E A 
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Sl.No. Contents of the W:>rk 

13. Annual recurring cost of the 

Centre (According to priority 

1st, 2nd and 3rd stages. 

1 4. 

1 5. 

16. 

Training progranunes (priority 

must be taken into considera­

tion) Participation of Inter­

national staff in training 

programme - cost - domestic 

and foreign currency separately. 

Tentative detailed plan of 

construction and implementation. 

Works according to priority 

(per each year of the period). 

Recommend suitable method of 

charging for the services 

rendered to the clients. 

Note: E - Execution 

A - Assistance 

Foreign Indian Date 

A E 15.4.83 

E A 

A E 15.4.83 

A E 1.4.83 



ANNEXURE 3 

THE SHORT-1ERM RESEARCH AND DEVELOPMENT 
PROGRAMME OF THE RDOC 
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Annexure 3 

THE SHORT-TERM RESEARCH AND DEVELOPMENT PROGRAMME 

OF THE RDDC 

Research on Alumina Production 

AS1. Petrological, mineralogical, chemical and morphological 

investigation of representative samples from different 

bauxite deposits. 

AS2. Study of technological proper~ies of· the b~uxites 

(grinding, digestion, red mud settling etc.) using 

representative bauxite samples from different deposits. 

AS3. Determination of blendability of bauxite from the 

various deposits for optimal use without beneficia­

tion. 

AS4. Investigation of some technological problems of the 

existing alumina plants (causticization of red mud, 

foaming problems, red mud settling, recovery of 

vanadium salt etc.). 

Research on Aluminium Electrolysis 

BS1. Investigation and improvement of the aluminium electro­

lysis technology. Selection of the most effective 

parameters for smelter process in different types of 

cells. 
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BS2. Development and improvement of the carbon materials. 

Study of the influence of raw materials' quality and . 
production technology on the quality of metal. 

BS3. Research and development of automatic system for 

.controlling technological process in smelters. 

Analytical Research 

CS1. Development of analytical methods and carrying out 

of all analyses necessary for technological develop-

ments. 

Research on Semi-Products 

DS1. Development and improvement of the processes for 

purification of molten metal (removal of hydrogen, 

oxides, other non-metallic inclusions, sodium, etc.). 

DS2. Development and improvement of D.C. casting technology 

of ingots and billets. 

DS3. Improvement of the heat treatment technologies. 

DS4. Development and improvement of the hot and cold rolling 

technology. 

DSS. Development and improvement of extrusion technology. 

DSG. Development and improvement of the production technology 

for wire rod manufacturing. 

DS7. Development of production technology for special (e.g. 

lith,ographic) sheets, sheets for deep drawing, semis 

for anodizing etc.). 
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DS8. Research and development of scrap recovery. 

DS9. Research and development of automatic system for 

controlling technological operations in semi-products' 
fabrication. 

Physical Metallurgy and Material Science 

ES1. Improvement of existing mech~nical and physical 

methods as required by the technological research 
departments. 

ES2. Development of new aluminium alloys according to 

the requirements of the industry. 

Finished Products Manufacturing Research 

FS1. Determination of features and quality of semis needed 

for fabrication of finished products according to 

their functions. Development of uses of aluminium 

in various fields. 

FS2. Furnishing of basic data for the selection of 

materials for finished goods. 

FS3. 

FS4. 

FSS. 

FS6. 

Assistance at finished goods' manufacturers (testing 

facilities consultnncy etc.). 

Research and development of surface treatment methods. 

Research and development of corrosion test methods. 

Research and development of jointing methods. 
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Application Technique 

GS1. Acquisition and systematization of the information 

relating to the utilization of aluminium. 

GS2. ·Keeping a close watch on the activity of finished 

qoods' producers using aluminium semis, making proposals 

for the development of their produ~ts and production 

technologies. Organization and co-ordination of the 

assistance of the Centre required for the development 

work. 

Environment Protection 

HS1. Development of the technology for gas, dust, water 

collection and cleaning in all branches of the alu­

minium industry. 

HS2. Development of measuring of the efficiency of the 

environment control. 



ANNEXURE 4 

EQUIPMENT UST OF TIIE CENTRE 



PRELIMINARY EQUIPMENT LIST l\nnexure 4 

B1 Alumina Manufacturing Research Department 

FIRST STAGE LIKELY FOREIGN SUPPLY 

Item l).)signation 

1 • Cut-off saw 

2. F.quipnent for 
polishing 
mineral grains 

3. Polarising microscope 

4. Foll crusher 

Q' ... 1un- Likely source und 
tity typ::: 

1 WGITEOI LTD of 
Scotland 
Type: C3-10 

1 BUEHLER LTD I USA 
Type: Techn. -rret 
No. 48-1572 

Polirret No.47-1850 
U::M speed 
No. 44-1502 
Autorret No. 60-1900 

1 Opton Feintechnic 
GrbH 
GFR 

1 Karl Marz Ma­
schinen 
Fabr., GFR 
Type: Flex Roller 
mill 

Tccl:nical data 

M: 1CXX>x 
Inc. : photographic 
accessory 

Feed size: max. 10 to 
20 nm, 
output size: 0.2 to 
o. 3 nm, 
roller dia: 200 rnn 
roller length: 160 nm, 
both rollers equipped 
with r.p.m. controller 
separately 

Function 

cutting of ore 
~aTTples for micro­
scopic investigaticn 

Preparation of ore 
samples for micro­
scopic investigations 

Petrographic inve­
stigations' of bauxites 
and other minerals 

Intennediate crushing 
of bauxite samples 

~ 
.i:.. 
I _. 

_J 



FIRST STAGE 

Item 

s. 

6. 

7. 

8. 

9. 

lbsi<:i·riation 

Laburatoi:y sarrple 
cutter with mixer 

Air jet mill 

Colloid mill 

Laboratoi:y autoclave 

Laboratoi:y autoclave 

PRELIMINARY EQUIPMENT LIST Anncxure 4 

B1 Alumina Manufacturing Research Department 

LIKELY FOREIGN SUPPLY 

Qu.:m- UJ:ely source .:x1C1 
tity typ2 

1 

1 

1 

Retsch QIDH, GFR 
Type: PKZ + DR 40 

ALPINE N:3, GFR 
Type: AFG-200 

ALPINE AG, GFR 
Type: Contraplex 
Labormuhle 63-C 

2 Tried.rich Ude 
GrbH, GFR 
Type: PM-25 

1 Dorr Instrurrent 
Co., USA 
M:ldel 4552 

'l'cchnical d.:i.ta 

Vol\.l!OO of collector: 
30 lit., sample ratio: 
1/10 to 1/200 

capacity: 2.5 to 200 kg/h, 
size of output material: 
2 um, inner air classi­
fier and dust precipi­
tator, air consurrption: 
100 to 200 m3/h 
Capacity: 0.5 to 2.5 kg/h, 
min.grindable mass: 20 g 
size of output material: 
5 to 65 µm, max feed size: 
1. 5 ran, controllable 
r.p.m. o to 34CO'.) 

Useful volurre: 5 lit., 
max.temp.: 350 CC, 
max. pressure: 
25 MPascal 

Useful vol\.l!OO: 7.5 lit., 
max.temp.: 350 oc, 
built in sampling 
facilities 

Function 

Blending of bauxite 
sarrples and average 
sample preparation 

Grinding of extrerrely 
hard materials (hard 
bauxites, corundum, 
special aluninas) 

Preparation of bauxite 
and other solid 
naterial samples (ex­
cluding red mud) 

Bauxite digesting 
test3 by high terrpe­
rature hydrot11ennic 
process 

Bauxite digesting 
tests by high 
terrq:-erature hydro­
thennic process 

:t' 
.::. 
I 

"' 

t 



FIRST STAGE 

Item 

10. 

11. 

D2sig!:.ation 

Laboratory equiprent 
for digesting tests 

Fquiprent for pre­
desilicating and 
causticizing tests 

12. Laboratory centrifuge 

13. Sma.11 size evaporator 

14. Air jet sie'lle 

PRELIMINARY EQUIPMENT LIST Anncxure 4 

B1 Alumina Manufacturing Research Department 

LIKELY FOREIGN SUPPLY 

Qu::t.'1- Li~ely source nnd 
tity typ2 

2 

1 

Szondy I.Sz., 
Hungary 
Type: 3023.K. 3.00 

ALUI'ERV-FKI 
Hungary 

3 BVG, Hungary 
Type: LU-418 IN 

1 Anhydro A/S 
Cerurark 
Type: ~ct 
Fallstonn -
Eindanpf er 

1 ALPINE AG, GFR 
Type: A-200 LS 

Tccllnical dntu. 

Oil bath with con­
trollable electric heat­
ing, 6 bomb digesters of 
200 an3 capacity each, 
tenperature control 
upto 260 c~ 

Water or sillcon oil 
bath with prograrrm-
able heating, 6 pressure 
vessels of 1 lit capacity 
each 
6 vessels of 1 lit 
capacity each, index 
No: 20CO g, heating 
upto 80 °c 
capacity: 25 to 40 kg/h, 
water evaporation, 
falling film type 

Nonnal and micro 
set of sieves 

Flmction 

Bauxite digesting 
tests 

Predesilicating, red 
mud causticization, 
atmospheric bau:dtt! 
digest.i.ng tests 

Separation ,of red 
mud ancl other slurries 

Evaporation of sodium 
alum.inate solutions 

Investigation of grain 
size distributi0!1 of 
various p<::Mdere<i 
sarrples 

:r:­
,z:,. 
I 

w 

_J 



FIRST STAGE 

Item ~signatic~1 

15. Wet screen set 

16. 

17. 

18. 

19. 

Derivatograph with 
gastitrinete:?'.' 

Analytica:... balance 

• 
Angle of repose 
:i.nstr\.lrent 

y-ray absorption 
rrodel sett.ler 

PR~LIMINARY EQUIPMENT LIST .i\nncxurc 4 

B1 Alumina Manufacturing Research Department 

LIKELY POREIGN SUPPLY 

Qucin- L:Lkely source w1d 
tity t:,-p.:! 

1 Fritsh GTbH, GFR 
Type: Analysette 
+3 injection ring 

1 

1 

1 

1 

M:M, Hungary 
Type: Q-1500D 

Sartorius GrbH, GFR 
Type: 2004 MP-6 

&.UI'ERV-FKI I 
Hungary 

ALUI'ERV-FKI, 
Hungary 
Special 

Technical data 

Nonral sieve set 20 um 
to 25 rnn, micro sieve 
se:... 5 to 100 um, 
normal sieve dia: 200 nm, 
micro sieve dia: 75 or 
110 nm 

Heating range of furnace: 
upto 1500 oc, 
heating speed: 5 to 
20 Oc/min., automatic 
heating prograrrrre, 
gastitrineter accessory 

Electronic balance with 
automatic taring, 
accuracy: .±. 0.05 ng 

Conputer controlled 
equiprrent for evalua­
tioo of settling 
properties 

Flmction 

Investigation of gra1n­
size distribution of 
slurries and suspen­
sions. Separation of 
various sizes of grains 
fran slurries 

'Ihenrograviiretric 
investigations 

Tests of alUTiina 
flo.v propJrties 

Settling tests of red 
mud and other slurries 

:iii 
""' I 

""' 

_J 



FIRST STAGE 

Item D.~sign.:.1.tion 

20. Peoviscosilreter 

21. Oscir.hareter 

22. 'lhenrorretric titrator 

23. Vibrating cup mill 

PRELIMINARY EQUIPMENT LIST lmnexure 4 

B1 Alumina Manufacturing Research Department 

LIKELY FOREIGN SUPPLY 

Qu.:m­
tity 

1 

Likely source anc1 
typ.:! 

Seibold lvEssgerate 
Fabric, Austria 
~tpe: Rheo:net-115 

1 Ail!l'ERIJ-FKI, 

2 

1 

Hungary 
Type: OK-105/1 

ALUI'ERV-FKI I 
Hungary 
Type: 'lhermatic 

FRITSCH GrrbH I GFR 
Type: Pulverisette 9 

'l'echnical d.:ita 

Autcmatic rreasurerrents 
controlled by micro­
computer, in built 
therrcostat with a rreasur­
ing range from -40 to 
+100 oC 

Speical 

Quick analyzer equip­
rrent, operating with end 
point. signal rrethod, 
connected to autcmatic 
burette, desk calculator, 
printer and recorder 

Volures of grinding 
pents: 50, 100, 250 rnlit, 
material of grinding 
pots: 

wear resistant steel, 
agate, tungsten carbide, 

ground particles size: 
20 µm 

Function 

Determination of 
viscosity of red mud 
slurry and different 
liquids 

Conductivity 
rreasurerrents 

Quick analysis.of 
sodium aluminate 
solutions • 

Grinding of extrerrely 
hard materials 
samples 

:i:­
.:::. 
I 

U1 

_J 

/ 



FIRST STAGE 

Itc.~ C'esignation 

1 • JCM crusher 

2. Vibrating screen 

3. Laboratory ball mill for 
Bond index detennination 

4. Air classifier 

5. Universal mill 

6. Vibrating screen 

7. Universal sarrple splitter 

-·- - ----- ------ -- - --~~ 

PRELIMINARY EQUIPMENT LIST · Annexure 4 

B1 Alumina Manufacturing Research Department 

Quantity Technic.:il dat<:t 

1 Capacity: max. 200 to 300 kg/h, 
feed size 125x100 mn, 
output size: 10 to 30 nm 

1 Screen area: approx. 0.5 m2, 
min. screen hole: 20 1-.!Ill 

1 

1 

1 

1 

1 

Grinding vessels volurre: 
1 to 20 lit, 
grinding vessels material: 
porcelain and steel 

capacity: 150 to 200 kg/hr, 
classifying range, 30 to 200 ~ 

Sarrple nass: 2 to 20 g, 
volume of grinding pot: 250 mlit, 
rna.terial of grinding pot: 
stainless steel 

Screen dia"Tl. 200 nm 
Set of sieves: 4 5 ~ to 5 mn 

Applicable for sarrple nasses from 
50 g to 25 kg 

LIKELY INDIAN SUPPLY 

Fi.net ion 

Precrushing of bauxite 
samples 

Classifying of different 
crushed samples 

Dry and wet grinding, 
determination of Bond 
index 

Ore beneficiation by selective 
grinding and classification. 
Classification of dusts with 
particles belcw' 200 µm 

Prep..."'tration of red mud 
samples 

Olecking of sample preparation 
for Bond index tests and 
:particle size distribution 
tests 

Averaqe sarrple preparation 

:t>' 
~ 

I 

"' 

_J 



FIRST STAGE 

Item 

8. 

9. 

10. 

11. 

12. 

13. 

14. 
15. 

16. 

17. 

• 18. 

19. 

~signo.tion 

Drying oven 

Drying oven 

Ignition funlace 

Laboratory press filter 

pH-rceter 

COrrbinating then10stat 

Water distiller 

Physical balances 

Labo:•:atory press filter 

Electric heating plates 

Laboratcry stirrers 

Ultrasonic bath 

PRELIMINARY EQUIPMENT LIST 
B1 Alumina Manufacturing Research Department 

Quantity 

3 

1 

1 

3 

1 

3 

2 

1 
3 
3 

3 

1 

5 

10 
10 

1 

Tcdmical data 

Heating range upto 200 °c 
Size: approx. 0.6x0.6x1.5 m 

Heating range upto 300 °c 
Heating range 1300 to 1400 °c 
Filter area: 100 crn2 

Temperature 0 to 100 °c 
Capacity: 25 to 30 lit/h each 

Capacity: 100 kg 
Capacity: 5 kg 
Capacity: 3 kg 

(accuracy + 0.01 g) 
Capacity: 500-g 

(accuracy ;t 0.001 g) 

Filter area: 155 cm2, 
volurre: 5.5 lit, suitable for 
both pressure and vacuum 
filtration 

Double hot plates 

Mechanical stirrer 
Magnetic stirrer 

· Annexure 4 

LIKELY INDIAN SUPPLY 

Fu.'1ctio:-i 

Drying of bauxite and 
red mud samples 

General purposes 

General purposes 

Filterability tests 

Quick filtration of various 
products of flotation 

Cleaning of sieves and 
ultrasonic dispersion of 
samples 

):< 
~ 

I 

"' 

,,-

_J 
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SECOND STAGE 

It~'l1 Cbsi<:_.uil.t.ion 

1. lhiversal .i.npact mill 

2. Air classifier 

3. ~t rragnetic separator 

4. Disc magnetic separator 

PRELIMINARY EQUIPMENT LIST i\nnc:<ur1.:> 4 
B1 Alumina Manufacturing Research Department 

Qu.:u:- Likely source .:mc1 
titv tvrx:: - -._ 

1 ALPINE AG, GFR 
Type: 160-UPZ 

1 ALPINE AG, GFR 
Type: Turboplex 
Windsichter ATP-80 

1 BOX MAG RAPID, G3 
Type: LHW Labo­
ratory rragnetic 
sepurator 

1 BOX MAG RAPID, GB 
Type: I.LG-14 , 
IX-1 Separator 

LIKELY FOREIGN SUPPLY 

'l\:dmica l cl:~tct 

capacity: 30 to 150 kg/h, 
min.grindable mass: 100 g, 
size of output material: 
5 to 1500 wn, 
rotor dia: 160 rrm, r.p.m.: 

nu1ction 

Selective grinding 
and classifying 
tests 

Oto 143CO, power: 5.5 kW, 
changeable screen and 
grinding accessories, 
automatic dust precipitator 

capacity: 10 to 15 kg/h, Ore beneficiation by 
classifying range: selective grinding 
1 to 30 Ll'C\ and classification. 

Field strength: 2.4 
Tesla, charging mass: 
200 g, input grain­
size: 3 µm to 3 nm 

Capacity: 20 to 50 kg/h, 
continoous operation 

Classification of dusts 
with very fine particles 

~t separation of para 
and diamagnetic materials 
having fine grain-size 
distrib~tion 

Separation of para- and 
dia-:iagnetic mnterials 
having a grain-size 
distribution fran 60 µm 
~10~ 

;l:i' 
A 
I 

o:> 

•' 
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SECOND STAGE 

Item 

s. 

6. 

7. 

8. 

r:\.'sic;n:ltion 

Air table 

Specific surf ace area 
analyser 

Pore sizer 

Laboratory precipitator 

- -

PRELIMINARY EQUIPMENT LIST l\nncxure 4 

B1 Alumina Manufacturing Research Department 

LIKELY FOREIGN SUPPLY 

(!,Km- Ll.l~cly ~~m.u-cc~ .:ul(1 

tit:y t~T'2 

1 SEPOR INC, USA 
Type: AC 34" 
i:x29" H 

1 

1 

1 

No. 40010 

Micraneritics 
Instrurent Corp., USA 
Type: Digiso:rb-2500 

Micrameritics 
Instruments Corp., 
USA 
Type: Autopore-9200 

ALUTERV-FKI, 
Hungary 
Special 

'l'cc!mic,11 c1atci 

Measuring range: above 
0.001 m2/g, autanatic 
rreasurerrent and eva-
1 uation in connection 
with computer 

Measuring range: 3.1 to 
60'.XXX) µm, fully 
automatic, co1mected to 
the cornputer 

Water bath with automatic 
temperature prograrrrne 
controller, 12 closed 
steel vessels of 1 lit 
capacity each, speed 
controlled stirrer 
from 50 to 600 r.p.ITI. 

Ftu-:cti 0:1 

Dry fluidised separa­
tion by specific 
gravity 

Determination of speci­
fic surfaces. Plotting 
of adsorption and de­
sorption isotherms 

Determination of pore 
volume, pore distri­
bution, porosity, etc. 
(special aluminas, 
red mud etc. ) 

AlllMina hydrate preci­
pitating tests 

!I:>' 
~ 
I 

ID 

_J 



SECOND STAGE 

Item 

9. 

10. 

~sign.:i.t.ion 

Instrurent for grain­
size distrubiton 
analysis 

Heliun pycnorreter 

PRELIMINARY EQUIPMENT LIST Anncxurc 4 
B1 Alumina Manufacturing Research Department 

Q~1z:in­

tity 
Li.kcly source .::md 

t.~1-:c 

1 

1 

Pacific Scientific 
HIAC Instrurrent Divi­
sion, USA 
Type: Hiac Pa-720 

Microrreritics 
Instrurrent Corp., USA 
Type: Autopycnorreter 
1320 

LIKELY FOREIGN SUPPLY 

'l\~chnicul c1i1tn 

Biggest cross section 
rreasurerrent on the basis 
of light absorption, 
automatic data processing, 
test results printed in 
table and plotted, 

Flmction 

Determination of grain­
size distribution of 
aluminn hydrate, alu­
mina, special aluminas 

neasuring range: 1 to 900 µm 

Accuracy: 2:. 0.02 an3 Density neasurerrent 
>' 
A 
I _. 

0 

~ ,__. 
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SECOND STAGE 

Ite:.:n ~sic:.;n.J.tion 

1. Laboratory hydrocyclone 

2. 

3. 

4. 

Laboratory drum filter 

Laboratory pan filter 

Cetrbining thenrostat 

PRELIMINARY EQUIPMENT LIST · Annexure 4 

B1 Alumina Manufacturing Research Department 

0'..iantity Tcclmic.:tl detta 

1 Cyclones dia: 20 to 200 nm, 
including feed purrp and feed 
tank with a voluire of 100 lit 

1 

1 

3 

Filter area: 0.25 m2, including 
scraper and roller cake 
rerroval, sprinkling, accessories 

Filter area: 0.25 m2 

Temperature: 0-100 °c 

LIKELY INDIAN SUPPLY 

f'.•nction 

Wet separation of ores (e.g. 
separation of clay minerals 
fran bawd tes) 

Filterability tests of red 
mud, alumina hyd!'ate and 
other materials 

Filterability tests 

General use 
):ii 
.i:.. 
I ..... .... 

_J 



A4-12 

Annexure 4 

PRELIMINARY EQUIPMENT LIST FDR 
COMPLETION OF KORBA ALUMINA PILOT PLANT 

ENABLING IT TO MODEL THE QUASI-WHOLE BAYER-CYCLE 

SECOND STAGE 

Item ~signation 

1. Red mud filter 

2. Filtrate tank 

3. Filtrate purrp 

4. Red mud slun:ying tank 

5. Red mud slun:y pump 

6. Aluminate liquor filter 

7. Aluminate liquor cooling 
tank 

8. Cold aluminate liqoor 

9. Prccipitators 

10. Precipitated slurry 
pump 

11. Floor waste liquor tank 

12. Floor waste liquor pump 

13. Fine seed slurry tank 

14. Fine seed slurry purrp 

15. Coarse seed slurry tank 

16. Coarse seed slurry pump 

17. Hydroseparator feed tank 

Quan­
tity 

1 

1 

1 

1 

1 

1 

1 

1 

10 

2 

2 

2 

1 

1 

1 

1 

1 

LIKELY INDIAN SUPPLY 

Technical data 

Vacuum drum filter, 
A= 5-7 m2 

V = 15 m3, covered, flat 
bottom 

Q = 8-10 m3/h 

V = 15 m3, flat bottom, 
rrech. agitation 

Q = 8-10 m3/h 

Press filter e.g? type: 
F\mda; A = 1-2 m-

V = 25 m3, flat bottom, 
side agitation, with 
cool.ing possibility 

Q = 8-10 m3/h 

V = 25 rn3, flat bottan, 
rovered, Jreeh. agitation 

Q = 8-10 m3/h 

V = 6. 3 m3 

Q = 8-10 m3/h 

V = 15 m3, covered, 
nech. agitation 

Q = 8-10 m3/h 

V = 15 m3, covered, 
IYEch. agitation 

Q = 8-10 m3/h 
V = 25 rn3 



'· 

A4-13 

Annexure 4 

PRELIMINARY EQUIPMENT LIST FOR 
COMPLETION OF KORBA ALUMINA PILOT PLANT 

ENABLING IT TO MODEL THE QUASI-SHOLE BAYER-CYCLE 

SECOND STAGE 

Item resignation 

18. Hydroseparator feed pmip 

19. Pr:i.rnary thic.~ener 

20. Primary thickener 
underflcw tank 

21 • Primary thickener 
underfla11 P\.lITP 

22. SecondarJ thickener 

23. Secondary thickener 
underfla11 tank 

24. Secondary thickener 
underflcw purrp 

25. Secondary thickener 
overflCM tank 

26. Secondary thicke>ner 
overflo11 purrp 

27. Product hydrate filter 

28. Filtrate tank 

29. Filtrate pU!lp 

XJ. Product hydrate 
slurrying tank 

31. Prcxluct hydrate 
slurrying Pllll1? 

32. Wash water tank 

33. Wash water pmp 

34. Pine seed hydrate filter 

Quan­
tity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LIKELY INDIAN SUPPLY 

Technical data 

Q = 8-10 m3/h 

A = 0.5-1 m2, cone 60° 

V = 6.3 m3 

3 
Q = 8-10 m /h 

A= 2-3 m2, cone 600 

V = 6.3 m3 

V = 15 rn3 

Vacuum ~ filteri 
A= 1-2 m2 
V = 6.3 rn3 

Q = 8-10 m3/h 

V = 6.3 rn3 

V = 6.3 m3 

V = 8-10 rn3/h 

Pross filter, 'fype Funda; 
A= 1-1.5 rn2 



A4-14 

Annexure 4 

PRELIMINARY EQUIP~ENT LIST FOR 
COMPLETION OF KORBA ALUMINA PILOT PLANT 

ENABLING IT TO MODEL THE QUASl-SHOLE BAYER-CYCLE 

SECOND STAGE 

Item r:Esignation 

35. Filtrate purp 

36. Seed slurry purp 

37. Evaporator set 

38. Strrng liqwr tank 

39. Strong liqwr purp 

40. Vacuum pwp 

41. Clear condensate tank 

42. Clear condensate punp 

43. Alk. condensate tank 

44. Cooling water tank 

45. Cooling water purp 

46. Salt filter 

47. Filtrate tank 
48. Filtrate P\JITP 

Quan­
tity 

1 

1 

1 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LIKELY INDIAN SUPPLY 

Tedmical data 

Q = 8-10 m3/h 

Q = 8-1P m3/h 
Por evaporation under both 
vacuum and pressure ccn­
ditions. capacity: about 
5 t evaporated water/h 

v = 15 rn3, with cooling 
and heating possilJility 

Q = 8-10 m3/h 

Q = 500 m3/h 

V = 3 rn3, p = 4-5 bar 

Q = 8-10 m3/h 

V=6.3m3 

V = 6.3 m3 

V = 8-10 m3/h 

Vacuum drum filter; 
A = o.5-1 m2 

V = 6.3 m3 

Q = 8-10 m3/h 



THIRD STAGE 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

Lcsi~Jn:ttiDn 

Separator (Dyna-Wirpol) 

Laborato~ disc mill 

M:>del filter 

Laborato~ air precipi­
tator 

zeta potential analyser 

Laborato~ flotatlilg 
equiprent 

PRELIMINARY EQUIPMENT LIST 
B1 Alumina Manufacturing Research Department 

Qu::m- Likely source 2.nd 
tity typ2 

1 

1 

1 

2 

1 

1 

SAIA, SWeden 
Type: Dyna-Wirpol 

FRIMA, GFR 
Type: MC-90 
Corrbimuhle 

ALUI'ERV-FKI, 
Hungary 
Special 

ALUTERV-FKI, 
Hungary 
Special 

Micrareritics 
Instrurrer1t 
Cm:p., USA 
MX!ul 1202 

Denver, USA 
MJdel D-12 

'.l.'cclmical dntn 

Dia: from 100 to 250 mn 

Disc dia: 90 nm, 
disc types: corundum, 
gear, holed, 
min.gralil-size: 5 um, 
including feed punp 

Filter area: 100 an2 

Programning terrpera-
t ure control, air 
agitated tank, 
volurre: 20 lit 

Corrbined zeta potential 
and conductivity analyser 

Feeding mass: 250 to 
2000 g, 
volurre of pots: 1 to 
8 lit 

lmn0xurc 4 

LIKELY FOREIGN SUPPLY 

Function 

Separation of heary 
suspensions by neans 
of specific gravity 

Disaggregation of 
naterials by gear discs. 
Flile grlildlllg of hard 
materials by corundum 
discs 

M:>del filter for 
filterability tests 

Alumina hydrate precipi­
tatlilg tests 

Investigation of inter­
facial effects of solu­
tions and solid particles 

Flotation of ores with 
particle sizes of 5 to 
500 um 

:i:; 

"'" I .... 
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THIRD STAGE 

Item 

7. 

8. 

9. 

D:.:::signation 

Laboratory flotuting 
equipnent 

Pneunatic micro flota­
ting tank 

Phertaneter 

10. Humidity rceter 

11 • eoopaction rreter 

12. Whiteness tester 

PRELIMINARY EQUIPMENT LIST 
A1 Alumina Manufacturing Research Department 

Q;_:inn­
ti t y 

1 

Likely source unc1 
t~1:c 

Werocx>-Fragergran 
Type: WerrcoLab 
Fag 1+1 

Technical c!::ita 

Cell Volurre: 4 lit 

1 ALUI'ERV-FKI, Cell Volurre: 150 an2 

Hungary 
Special 

1 earl Mahr Essligen, Accuracy: 0.2 to 0.9 urn 
GFR 

1 

1 

1 

General 

Paul Weber, GFR 
Tyi.."'e : PWA 40E 

Dr.Lange G'rbH, 
SWitzerland 
Type: LF-90 

Measuring range upto 
500 kg/cm2 

Measuring range: 
400 to 700 wm 

l\nncxure 4 

LIKELY FOREIGN SUPPLY 

Function 

Flotation of various 
niaterials with par­
ticle sizes of less 
than 5 um 

Investigation of small 
arrounts of fine grain 
Sa!1l=lles 

Testing of special 
aluminas produced for 
grinding and plishing 

Testing of special 
aluminas produced for 
cer.:m'ics 

Testing of special 
altnninas 

:too 
.i:.. 
I ..... 
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.PRELIMINARY EQUIPMENT LIST · Annexure 4 

B1 Alumina Manufacturing Research Department 

THIRD STAGE 

Item Ccsignaticn 

1 • Magnetic drum separator 

2. 

J. 

4. 

5. 

6. 

7. 

8. 

Wiefley type concentrating 
table 

Decapter centrifuge 

Spray dryer for laboratories 

Gas flow rreter 

Igniticn furnace 

Ignit.i.an fw:nace 

Catbining thenrostat 

Quantity Tcdmic.:i.l d.:i.tn 

1 Field strength: 0.2 Tesla, 
drum dia: 200 nm, 

1 

1 

1 

1 

1 

1 

4 

drum length: 200 nm 

Table size: 1270x610 nm, 
capacity: 25 to 75 kg/1. 
glass fibre table plate with 
varying ribs in length 

capacity: 50 to 150 l/h, 
rotor dia: 150 nm, 
r.p.m. 6CCO 

r.Easuring cap. : 20 to 
2 50 rn3 /h air 

Max. te:rp.: 1700 °c, 
size: approx. 0.45x0.3x0.3 m 

Max. te:rp.: 1300 to 1400 °c, 
inner size: 140x120x310 rnn 

Terrq:erature: 0-250 °c 

LIKELY INDIAN SUPPLY 

function 

Regeneration of suspensions 

Separation of fine and 
coarse grain ores by specific 
gravity 

Dewatering of very fine 
grains slurries 

Drying of alumina hydrates 
and special alurt}inas 

Investj1ation of dinarnic 
sorpt~ Jn of special alumL'1as 

Production of special 
aluninas a~d various in­
vestigations 

Special aluminas 

General use 

:;i::.i 
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FIRST STAGE 

Itcrc: r..esiCJ!1atio:1 

1. Autanatic Universal data 
acquisiticn and analys­
ing system 

2. 

3. 

4. 

5. 

6. 

7. 

Real-tirre signal analyser 

Heavy-duty rceasurement 
and control system 

Terrperature measuring 
system 

Cassette data recorder 
(2.nalog) 

Cassette data recor0er 

Tape data recorder 
(anal/digit) 

PRELIMINARY EQUIPMENT LIST 
B2 Aluminium Electrolysis Research D~partment 

(!.J.:111- Likc:ly source .::md 
tity typ::: Teclmicul dat~ 

1 Hewlett-Packard, USJ\. Multichannel A/D inputs, 
~: 3054 A/9845 T attacluocmts, software 

1 

1 

1 

1 

1 

1 

Intertechnique, 
France 
Type: IN-110 

Analog Dav.i.ces 
USA 
Type: Ml\CSYM-2 

GFR 
Type: 'Ihenn 5200 

TFAC, Japan 
Type: R-81 

TFAC, Japan 
'l".JPe: ZR-30/50 

GFR 
'.l'yP8: EURCMAG-i 

64KBytes merroi.y (ex­
pandable upto 
160KBytes), testing 
range OC-100 kHz, 
256 channels, IEE 488 
interface 

128RBytes rrenory, ex­
tended BASIC, anal/ 
digit in- and outputs, 
for industrial duty 

50 measuring spots, 
inbuilt compensation 
and linearity control 

7 channels, compact 
cassette system, port­
able, 4 sr:eeds, O to 
5 kHz 

Video cassette, 7 a~d 
14 cha.'1!1els input 

Long term, 4 charmels 
data storage in analog 
and digital system 

lmnexure 4 

LIKELY FOREIGN SUPPLY 

Functio:1 

Precision rreasuring 
system 

::i=­
.i:.. 
I ..... 
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PRELIMINARY EQUIPMENT LIST l\nnoxure 4 

B2 Aluminium Electrolysis Research Department 

FIRST STAGE 

Item D_:sig:l.::ttioa 
Qu.::m-
tity 

8. Multichannel oscilloscope 1 
industrial application 

9. Multichannel d.igitalstorage, 1 
rna.infrarre oscilloscope 

10. Oscilloscope neasure."'te!lt 1 
system 

11. Fast recorder (for high 1 
frequ;mcy signals) 

12. Plotter 2 

13. 'lhe:rnoelerrent with shi~ld 10 

14. Digital prograrrrning paver 1 

supplier 

15. Programning signal source 1 

Likely sour~ .:md 
typ .. : 

Hewlett-Packard, USA 
Type: 1200B 

Hewlett-Packard, USA 
Type: 1800 Series 

Hewlett Packard, USA 
Type: 1980 A/B 

Gould Biomation 
805, USA 

Hewlett-Packard, USA 
Type: 7220 C/T 

7225 /B 

GAi.-JZ, Hungaxy 
Type: THN, THF, 'IN, 
'l'HP 

Hewlett-Packard, USA 
'I~lpe: 602 4 A 

Hewlett-Pa-::kard, USA 
'l'yfe: 8165 A 

LH\ELY FOREIG!J SUPPLY 

Toclmicu.l du.ta 

Max.range 50 kHz, digital 
data storage, min. 2 beams 

·Split up system (vertical 
anG horizontal deflection, 
timer etc.) 

Digital storage, extend­
able Ireasuring capacity, 
HP-IB compatibility 

Ra."1ge: 100 mV to 50 V, 
OC-1.25 MHz 

Function 

Storage: 8 bitsx 2048 words 

Multicolour pen plotter, 
universal output, HP-IB 
corrpatibility 

Programning current and 
voltage setting, 
cap.: 200 \'J, HP-IB com­
patibility 

Range U?tO 50 MHz ImPulse and function 
generating 

)>I 
.:::. 
I ..... 
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FIRST STAGE 

It.:;rt~ J.:.;sigr~atica 

16. Specific resistance 
rreter 

17. 

18. 

19. 

20. 

21. 

22. 

Electrolyte terrperature 
rreter 

Data acquisition system 

Heat flux rreter 

Therrral ccnductivity rceter 

~Erc'D:ry oscilloscope 

Inpulse generator 

PRELIMINARY EQUIPMENT LIST 
B2 Aluminium Electrolysis Research Department 

Qu.:tn-
Lty 

1 

1 

1 

1 

1 

1 

J_J~_~'\:·,-.:::lj,. SOlU~C~~ LUh.i 

ty:.'C 

carbontest, 
Hungary 

1'.jka system, 
Hungary 

Solartron, GB 

13ME-ALUI'ERV-FKI, 
Hungary 

Sumitorro, Japan 

Technical d:tt.J. 

Measuring range: 
1 to 100 uOhrn rreter 

~asuring upto 900-
1CXX> Oc 
Microprocessor controled 
system, 16-31-48 
d1annels, extendable to 
64 chan.Ylels 

I-ie.'1lett-Packard, Incl. : :!_)lotter 
USA 
Type: 1980 A/B 

1981 A plot OCM 

Hewlett-Pad<.ard, 
USA 
Type: 3312 A 

Output Voltage: 
o to 5 V, output 
impedance: 50 Olun, 
0.01 Hz - 10 kHz 

J\nnexurc 4 

LIKELY FOR~IGN SUPPLY 

Flmctior. 

Specific :r:·esistance 
measurerrei:t of the 
carbon rnaterials of 
anodes anc catJ1odcs 

Measuring of the 
sw:face heat current 
of t.11e cells 

rt.AasurLrig of high 
speed electro-chemi­
cal transients 

:t:" 
.i:. 
I 

N 
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FIRST STAGE 

Item 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

'.),~ai-:.matio!1 

Inpedance rreter 

Potentiostat 

Visa:>rreter 

Conputer 

D9nsity rreasuring 
equipne.11t 

Vibrating mill 

Sarrple drilling rcachine 

PRELIMINARY EQUIPMENT LIST .i'\nncxurc 4 

B2 Aluminium Electrolysis Research Department 

LIK2LY FOHEIGN SUPPLY 

Fnnct10:1 
Qc::m- L.'. kc~l y source '1~ K1 
tity tJ1,c 'l'cclmic.:11 d.J.t.J. 

1 Hewlett-Packard, USA Controllable measuring Main phases measure-

2 TACUSSEL 5/25 A 

1 

1 

No.:rwegian Techn. 
Institute . 
He:vlett-Packard, USA 
Type: 9845 T/S 

1 ALUI'ERV-FKI, 
Hlll1gary 

1 Retsch VM 1 , GFR 

1 Alumina, Swit-
zerland 
Type: 80-71 HL 

frequency: 5 Hz - 13 MHz ~ts, amplitude 
Standard HP-IE 

CUrrent: 
(1) 0 + SA 
(2) 0 + 251\. 
Ref. voltage 
(1) 0 + sv 
(2) 0 + 10V 

Temperature 
upto 1200 °c 

Radioactive isotopic 
rrcasureirent upto 
1CXO oc temperature 

Feed grain-size 
rcax. 6 rrm, useful 
volume 12 crn3 

r-~asurfog of rrolten 
cryolitc and alumina 
density 

Preparation of anode 
sa~ples for laboratory 
tests 

>' 
~ 
I 
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FIRST STAGE 

Item 

30. 

31. 

32. 

33. 

34. 

D .. 'sign01tion 

I:ensity rreasuring devire 

Powder (grain) res­
istance meter 

Anode reactivity 
(Scalliet) 

Viscosity xreasuring device 

Binding material bla~.'er 

PRELIMINARY EQUIPMENT LIST 
B2 Aluminium Electrolysis Research Department 

Q,1.J.n­
ti ty 

1 

1 

1 

1 

1 

Ukcly source .::u1c1 
typ2 

Beckm:mn piknareter, 
GFR 
Type: 93o 

Alusuisse, 
SWitzerland 
'fype: 83-71HL 

Heraeus, GFR 
Type: IDJ/R 
10/60 ALUI'ERV-FKI, 
Hungary 

Visco-Tauchaggregat 
'ID, SWitzerland or 
Contraves, Austria 
Typ=: ~..S-RI'-B/D 

ALUI'ERV-FKI, 
Hungary 
Special 

Tcclmiccil d;;.ta 

Vol'l.lrre of s~le pot: 
approx. 50 cm , 

3 accuracy: 0.1 cm 

Complex inst~t 

Closed vessel with 
inlet and outlet 
nozzles connected 
to a closed cooling 
system. 
Volurr..::: approx. 50 lit, 
capacity: approx. 
20 kg/8 h of material 
at a tempgrature of 
nux. 350 °c 

l\nncxur0 4 

LIKELY FOREIGN SUPPLY 

runctio:1 

Censity Il10asurerrent 
of coke, pitch and 
burnt niaterial sarrples 

Testbg of samples 

Behaviour of samples 
against co

2 

~asure.'TP_nt of 
viscosity of binding 
materials 

>' 
""' I 
N 
N 
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FIRST STAGE 

ItG'TI D ... 'Sil]n.:ltio:1 

35. Heat treating equiµrent 

36. Rarrming tester 

37. sartple p:>lisher 

38. Rappaport equiprrent 

PRELIMINARY EQUIPMENT LIST Imnc :-:urc 4 

B2 Aluminium Electrolysis Research Department 

LIKE~~ FOREIGN SUPPLY 

C'.1:l:1- .r:,:i~~~l·/ so.e:cc .::md 
t.ity t\'i)..) 

1 ALUI'ERV-FKI, 

1 

1 

1 

Hungary 
Special 

ALUTERV-FKI, 
Hungary 
Special 

ALUTERV-FKI, 
Hungary 
Special 

ALUI'ERV-FKI, 
Hungary 
Spxial 

'l'ccimic.Jl cbt:1 

Inner volume: approx. 
10 lit, electric heating: 
approx. 3 kW, inner 
height: approx. 5CO nm 

Horizontal polishing 
disc with a dia of 
300 mn, r.p.m. of 
disc: 120, C:1angeable 
polishing heaJs, rinsing 
possibility with various 
liquids 

Irmer volurre: 
300x500x3CO rnn 1 
hcatin9 range upto 
1100 OC 

Irmer silite heating. 
Equipp.:>d with temr-era­
ture controller nnd ex­
hauster 

FLnc:t.:0:1 

Heat treating with 
additives 

Corrpacting tests 
of paste rrater-
ials (after havi...~g 
heated upto 200 °c 
in a drying oven) by 
means of predeterrnined 
nt.nrber and weight of 
beats 

Veasurerrer1t of the 
expansion of cathooe 
cci.rbons during 
elecrolysis 

>' 
~ 
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FIRST STAGE 

Item 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

l:si9ntioa 

Anode consurcpticn 
ootennining equi.prrent 

Evolved gas analyser 

Ultrascnic rescnance rreter 

Single channel recorder 

Multichannel recorde:: 
( 4-6 channels) 

IDN frequency signal 
source 

R-L-C sets and stand<rrds 

X-Y reoorder 

Vertical hydraulic p:::-ess 

PRELIMINARY EQUIPMENT LIST Anncxun~ 4 
B2 Aluminium Electrolysis Research Department 

Oc1~1- Li.kc2ly sm:rcc ;i.:d 
tity typ.) 

1 AI.CAN system, Canada 

1 Hartmann-Bram 
GRF 

1 GFR 

3 Philips, Holland 

1 Philips, Holland 

1 Philips, Holland 

15 Philips, Holland 

1 Philips, Holland 

1 ALUI'ERV-FKI, 
Hunga:ry 

Tcdrnicul cl1t<:l 

Synchronized plotter, 
HP-IB compatibility 

Range: 0.01 Hz to 
10 Hz 

Manually OP2rated, 
load: 10 t, lifting 
height: approx. 1(X) nm, 
capacity: 10 pcsfn 

LIKELY FOREIGN SUPPLY 

Ft:nction 

D3terr.U.nation of weight 
loss of anodes during 
electrolysis in the 
molten cryolite-alL~ina 
electrolyte 

Generating of multiple 
curves of functions 

For calibrations general 
puri:::oses 

Hot paste samples prepara­
tion with about 200 kg/an2 
pressure 

;i:.. 
~ 
I 
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FIRST STAGE 

Itc .. 11 

1. 

~sign.:i.tion 

Tenperature neasuring 
instrurrcnt 

2. Resistance the:rnoneter 

3. Volt-and artlJenneter 
(anal/digit) 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

'Iharrpsan-wheatstone bridge 

Uni versa! neasuring bridge 

Sinple power supplier 

'Ihenrostat 

Contact therrroneter 

Voltneter (digital) 

~r supply unit 

Electric furnace 

P~ELIMINARY EQUIPMENT LIST · Annex~ire 4 

B2 Aluminium Electrolysis Research Department 

Quantity 

5 

10 

15 

1 

1 

Tcclmic.:il c"!.:-t t.J. 

With wide range tenperature rrcasur­
ing device, adequate for laboratory 
and industrial rrcasurerrents 

Wide rreasuring range 

HP-IB conpatibility 

1 Single and multi output with 
a range of 25 to 200 l'J 

LIKELY INDIAN SUPPLY 

Fl:n-::tion 

Laboratory, industrial and 
service pu."y.Osos 

General purposes 

For precision, automatic, 
complex :ir:pcdance rrc~sure­
n1011ts 

2 For calibrations, general 
purposes 

1 ~asuring range: O to 500 °c 

1 Max. input: 30 v 
High internal resistance 

1 Voltage: 0 to 20 V,.current 
0 to 45 A 

5 Terrperature: 1200 to 1300 cc, 
size: 150 mn dia x 400 Inn1 

temr;:erature accurac..y: ~ 1 °c 

Temperature I'OC'!asurerrent 
on cell surface 

):< 
.::::. 
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PRELIMINARY EQUIPMENT LIST 
B2 Aluminium Electrolysis Research Department 

FIRST STAGE 

Ite.-:l 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

D2signation 

Jaw crusher 

M::lrtar rni.11 

Sanpler 

Coke grinder 

Coarse screen with vibrating 
equiprcent 

Paste mixer 
• 

Coke oven 

Stanko extensareter with 
drying oven 

Qua1tity 

1 

1 

1 

1 

1 

1 

1 

1 

Tcdmic::tl data 

Feed grain-size rrax. 65 mm, output 
grain-size: variable from 1 to 12 rnn 

Useful volume: 150 ml 

Capacity: 50 kg/h in case of a foll°"' 
speed of 1 m/s, at a material with 
1 t/m3 density 

Capacity: 100 kg/h, feed grain size: 
5 rem (coarse grinding of cokes), 
grinding discs: nanganese steel, 
electric driving 
'Wooden fram2d screen, screen surface: 
approx. O. 3>..D. 3 m, set of screen 
plates with scree.a hole dia: 1; 
3.2; 6; 10; 20 rran; capacity: 10 kg/h 

Steel vessel with a volt..'!00 of approx. 
10 lit., inner electric heating, 
stirrer. Heating upto 180 °c, 
capacity: 15 kg/h 

Useful volurre: approx. 50 lit, 
heating upto 600 oe, capacity: 
approx. 30 kg/8 hours, gas heated 
incl., closed distiller and 
cooler system 

Omts with 3 rreasuring spots, 
3 sarrples producing ramrer 

Annexure 4 

LIKELY INDIAN SUPPLY 

f;_:nction 

Heating and mixing of the 
pastes 

Precoking of derivatives 
of carbons and mineral oils 
having softening i;:oint of 
about 200 °c 

;::.. 
.::-
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PRELIMINARY EQUIPMENT LIST 
B2 Aluminium Electrolysis Research Department 

FIRST STAGE 

Item CCsiy.:i.tion 

20. Lathe (horizontal) 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Ignition furnace 

Ring and ball apparatus 
for pitch binder 

Air pemeability neter 

Grain-size distributor 

Corrpressia.1 strength rreter 

Hardgrove tester 

~rcury volurre rreter 

Q',1u.nt.::.ty Tcclmic.:ll d.::.t:i. 

1 Capacity: 2 pcs/h, max. dia: 30 nm, 
irox. length: 300 mn 

1 

1 

1 

1 

1 

Inner volurre: 180x200x200 nm, 
heating UJ?tO 1100 °c, equipped with 
teniperature programrre controller, 
inner silite heat:ing 

1 As per ASTM 0409 

1 

· l\nnexurc 4 

LIKELY I~DIAN SUPPLY 

FlU1ctio:1 

FontU.ng cmd cutting of 
cnrbcn s~?les 

DJtermination of grind­
abili ty of cokes 

~ 
~ 

I 
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r I< EL u.: I iU\ :; y U) lJ I r i·i un L Is T l\nnc:-:urc 4 

B2 Aluminium Electrolysis Research Department 

SECOND STAGE 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

D..">siq!1:1::io:1 

AGA thenrovision 
Infrared syste.'1\ 

~vice for high terrpera­
ture range (pyrorreter) 

Inf rared teletherm:::rreter 

Contact resistance meter 

~tal and electrolyte 
level rreter 

Universal cell control 
equirnent 

LIKELY FOREIGN SUPPLY 

Qu:m- L·U:c::ly srnnn" CU1l1 'l'ccl J-cj r.~11 cktt Cl FLmction 
Ut:y ty;:..:; 

1 SWeden Temp. range: 1200 to 
'fype: AGA 'Iherrrovision 1600 °c, different 
782 S/W angle lenses, video 

cassette, colour 
screen rronitor, software 

2 U-PIR, GFR, 
0-2CX:0 Oc 

1 AGA 'Iherrropoint 
110, Sweden 

1 Ajka system, 
Hungary 

1 ALUI'ERV-FKI, 
Hungary 

1 ALill'ERV-FI<I , 
Hungary 

Adequate for labor­
atory and industrial 
measurerrents 

M:asuring range: 
500 to 1CX:O 0 c 
M=asuring range: 
o to 10000 µOhm 

With anal/digit 
output 

Quick rreasurerrents 
at sites 

M=asuring of trans­
missicn resistance 
of busbar camecticns 

M=asuring of the level 
of rrolten rretal and 
electrolyte in the 
cells 

~ 
.i:. 
I 

N 
0) 

M=asuring of cell voltage, 
cell line current, 
potential drop, cell 
resistance, rroni taring· 
of effects and anode 
rroverrent 

_J 



PRELIMINARY EQUIPNENT LIST /\nnexure 4 

B2 Aluminium Electrolysis Research Department 

SECOND STAGE 

I tun 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

L'cS.l• )1~~1!: i, >:l 

Potential separator 
equiF'!'el1t 

F.quiµrent for indicat­
ing errors of anode 
bot tan 

Alumina ccncentraticn 
net er 

Fluor contents neter 

Data acquisiticn system 

Infrared therm::xreter 

Dust analysis system with 
"\ielcrceter 

Qxm- Li.kcJ.y ~~oJro.~ 2.nll 
ti t.:y L:yp:: 

1 

1 

1 

1 

1 

1 

1 

ALUTERV-FKI, 
Hungary 

ALUI'ERV-FKI, 
Hungary 

Al\.U'T\inatest, 
Hungary 

Flucheck, 
Hungary 

MINIDATA, Hungary 

AGA Therrropoint 
80, Sweden 

Strohlein, GFR 

LIKELY FOREIGN SUPPLY 

'l'L•C'.'.:1 i CO.} c1:1LJ. 

M=asuring range: 
O to 10 % 

100 channels, high 
voltage rreasuring 
spot change over 
SVJitch, integrating 
tirre: o. 1; 1.0; 10 sec, 
rreasuring range: 
Oto 10 mV 
Oto 100 V 

Portable instrurrent 
with telescope 
accessory 

Function 

Separating thP- in­
vestigated cell voltage 
fran the line potenti­
al, rronitoring the cell 
resistance 

Indicating of un­
evennes of anode 
surface 

rete:anining the alumina 
c.'C:ntent of electrolyte 

tetermining the fluor 
gases 

:i=­
.i:. 
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PRE L H1 I Ni\ f< Y E Q U I P i·1 E NT L I ST 

B2 Aluminium Electrolysis Research Department 

SECOND STAGE 

Itc.1\ 11.::'sis;::ation 

1. Small car 

2. Magnetic field-induction rreter 

3. Current distribution nEter 

4. Air flavneter 

s. ~asuring container 

Qu.Jntity Tcd:nic.:-i l c'bt.::i 

Mini-bus 

1 ~asuring range: 0 to 100 mT 

1 ~asuring range: 0 to 10 kA 

1 ~asuring range: 0.3 to 40 m/s; 
digital output 

1 Portable measuring container 

Annexure 4 

LIKELY INDIAN SUPPLY 

Ftmction 

Transportation of ther­
rrovision equiprent 

Measuring of the con1i;onents 
of magnetic field-indu:::tion 
in the electrolysing cell 
and its surrounding area 

Inductive rreasurenent of 
the current in the feed 
lines of anodes and 
cathodes 

Enviraurent control, for 
gases 

Experinental rreasurem:mts 
at sites 

~ 
~ 
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THIRD STAGE 

Ite.11 

1. 

r::A.:signci.tion 

Small size aluminium 
reducticn o=ll 

PRELIMINARY EQUIPMENT LIST 
B2 Aluminium Electrolysis Research Department 

Quantity Tcdmical dzita 

1 cap.: 10 kA 

Annexure 4 

LIKELY INDIAN SUPPLY 

Function 

Cell for research purposes 
with prebaked anode 

> 
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PH EL IM I NARY E Q U I P ;.1 [ r; T L I ST l\nncxurc 4 
B3 Analytical Research Department 

FIRST STAGE LIKELY FOREIGN SUPPLY 

I tan 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

resisnatio:1 

Sequence fusicn apparat.us 

Analytical balances 

Spectrophotorreter 

'Ihertr0reetric analyser 

Q~nn­

tity 
Jj \c_l ~' SOlffC() CU :<-1 

tn-c 

2 ALUTERV-FKI I 
H\IDgary 
Si:ecial 

6 Sartorius GrbH, 
Switzerland 
Type: 1602 MP6 

1 Pye Unicam Ltd, GB 
'l'ype: SP 6-500 

1 ALUI'ERV-FKI I 
Hungary 

Atanic absorption 1 Pye lhicam Ltd, GB 
'1'1-pe: SP-9 spectrophotorreter 

C and S analyser {automatic) 1 

Standard high stability 1 
X-ray generator with 
2 tubes oi:erated simul­
taneously 

Leco CO. , USA 

Philips 
PW 17 XJ generator 
PW 17 35 extension 

'l'~clmicul dut.:t F\mction 

Terrp:?rature range: 3CX) to Autanatic digl~tion of 
15()) 0 c, heating up 6 or 7 sarrpleE by 
time 1 to 30 min. fusioo 

Max. load: 160 g, General scaling 
sensitivity: 0.05 m:J 

Single beam, optical 
grating system,digital 
output, autcrratic 
sample replacement 

Range of reaction 
heat: 0.2 to 25 kJ/rrol, 
duration of titration: 
3 to 5 min. 

AAS of flaire and 
furnace 

V = 60 kV 
v = 65 mA 

Spectro?'lotaretric 
detecting (delrodu­
lation) 

Aluminate liquor 
analysis 

AAS analysis of main 
conponen ts of bauxite, 
r~d mud, etc. 

Elementary analysis 

Stabilized high voltage 
supply for the instru­
rrents of X-ray dif frac­
ticn laboratory (other 
suppliers: Sierrens, 
Seifert} 

)II 
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FIRST STAGE 

Itein 

8. 

9. 

10. 

11. 

12. 

13. 

D:;si0n.:tU.0:1 

Carputer controlled 
pcMder d.iffractareter 
system with pot flux 
analyser 

Closed circuit water 
cooling system 

Stereo microscope 

Stereo vieW"er 

Autcrratic sequential 
X-ray spectrareter with 
generator 

Semi autcmatic high 
frequency induction 
rrelting rrachine 

PRELIM1NARY EQUIPHENT LIST 
B3 Analytical Research Department 

Quan- LiJ::0ly source .:md Technical dnta 
tity tj1:x::; 

1 

1 

1 

1 

1 

1 

Ph~.lips 

PW 1700 

General 

Polaron M 119 

Polaron M 560 

Philips 
PW 1400 with 
PW 1730 

Philips 
PV 8910 

Cap. : 24 IJ>M 

Annexure 4 

LIKELY FOREIGN SUPPLY 

F'lmction 

Quantitative and 
qualitative ?lase 
analysis of powder 
mixtures having large 
arrounts of crystals 

Supplying cooled water 
in closed circuit 
( 4 pcs zerhyr 00)2 ZEM 
3. 3

1 
cap.: 6 LPM each 

or other soluticns 
like Opton, Ital struc­
tures) 

For non powder sanple 
preparation 

For non powder sanple 
preparation 

Sophisticated equipnent 
for elerrentar analysis 
of bauxite, red mud, 
etc. 

Sanples preparaticn 
(rrelting, casting into 
iroulds) for euore-
scence spectro?"ioto­
metric tests 

:J:ol 
.i:o. 
I 

w 
w 
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FIRST STAGE 

Item D.:;sicn12ticn 

14. Hydraulic press 

15. Digital analytical balance 

16. Sanple press 

PRELIMINARY EQUIPNENT LIST 
B3 Analytical Research Department 

Qu:m-
tity 

1 

2 

1 

Lik~ly source ~1d 
t::1:x.c 

Herzog HTP 40 

METI'LER 

Philips 
HTP 40 

CAHN 

'1'cc'micCJ.1 c1:tta 

Annc:-:1iro 4 

LH\ELY FOREIGN SUPPLY 

Function 

Samples preparation for 
fluorescence tests 

W:ighing of fluore­
scence and diffracto­
rretric samples and of 
references 

Preparation of powder 
samples 

:i:oo 
.i:. 
I 

w 
.i:. 



FIRST STAGE 

Item D2si~-;i1Ll.t.io.Yl 

1. Drying oven 

2. Electric igniticn furnace 

3. water distiller 

4. Uli versal instrurre."1t lathe 

s. Precision balan<:E 

6. Precisicn pH rrcter 

7. Uliversal instrurrental lathe 

8. Pedestal drilling nachine 

9. Small file bench 

10. Dcying oven 
• 

11. Milling machine 

12. Set of sieves 

PRELIMINARY EQUIP~CNT LIST 
B3 Analytical Research Department 

Q,:a'1tity T~clmic.::il cbta 

2 Tenperature upto 3CX> oc 
volure: cca. 300 lit. 

2 Tenperature upto 1200 oc 

1 cap. : 30 lit per hour 

1 

2 Max. load: 1CXX> g 
sensitivity: 0.01 g 

2 

1 

1 

1 

2 

2 

1 

. 

Annexure 4 

LIKELY INDIAN SUPPLY 

Function 

Drying of different samples 

Ignition of different sanples 

Distilled water producticn 

Preparation of metal samples 

General scaling 

Potentiaretric maasUiements 

Preparation of ncn-powder samples 

Preparation of non-powder samples 

Preparation of non-powder samples 

Samples preparation for fltX>re­
scen<:E tests 

Preparation of powder samples 

Preparaticn of powder samples 

~ 
.r::. 
I 

w 
V'I 
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SECOND STAGE 

Item l.,.~'Si,:: l~:t :'.c1 

1. Icn analyser 

2. Polarographic analyser 

3. Infrared spectraneter 

4. Emission spectrcneter 

P IU L H1 I N /\RY E Q IJ I F r·1 EN T L I ST 

B3 Analytical Research Department 

Q,::'.n­
tity 

1 

1 

1 

I :: kL!l y :30Ln:cc ;mc1 
typ2 

Radelkis, Htmgary 
Special 

'[".-dmicctl d:tta 

EGG Princeton Applied Fully autonatic 
Fesearch Co. , USA 
:r-bdel 384-4 

Pye Unicam Ltd, GB 
'fypeL SP 1CXX) 

Philips, Holland 
Aluminium 
Progranma 

Ibuble beaill 

3800-625 
optics IR 50 
infradetector 

i\nncxuro 4 

LIKELY FOREIGN SUPPLY 

Flmction 

Potentiaretric, ion 
selective electrode 
terminal rreasuremants 

Electro analytical, 
surface activity (e.g. 
Zn) rreasurerrents 

Emissicn spectro­
photoiretric analysis 

:J::il 
.i::. 
I 

w 

°' 
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PRELIMINARY EQUirMC~lT LIST 

B3 Analytical Research Department 

SECOND STAGE 

Itrn1 Ccsi~jiu"'.:.ion Qu.:intity 'l'c~d1nkul data 

1. Water distiller 1 Cap.: 1. 5 lit per hour 

2. Potentiostat 1 

3. Ctxlductivity rreter 1 

Annexure 4 

LIKELY INDIAN SUPPLY 

Function 

Double distilled water 
prcxluction 

Electrolyses, electro 
gravirretric analysis 

COnductivity rreasurerrents 

~ 
~ 

I 
w ..... 



THIRD STAGE 

Item 

1. 

2. 

3. 

4. 

D..'Si':JIUtiC:l 

HP liquid chromatograph 

Polarograph 

Static rrercury drop 
electrode 

Ccxrponents for gas 
chracatograph (item 
1 third s~age likely 
Indian supply) 

r R [ L IM IN r-rn [ Q IJ I fl i·l [ iH L I s T 

B3 Analytical Research Department 

Q,011-

ti ty 

1 

.L'i.l.:c~ly ~-;ourc0 cirt1.l 
ty1.-c 

Pye lJnicam Ltd, GB 
Type: LC-3 

1 Sargent-Welch CO., USA 
M:>del 5001 

1 EGG Parr Co. , USA 
M:>del 303 

-~-· 

'l'c'c'.1nLccil cbtu 

:\nncxurc 4 

LIKELY FOREIGN SUPPLY 

FU.'1Cti0n 

Investigaticns of 
clear materials 

):ii 
.i:.. 
I 
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THIRD STAGE 

Ite.'1 D.::si911c:t ion 

1. Gas chraratograph 

2. Furre hood (laminar box) 

?RCLIMINARY EQUIP~ENT LIST 
B3 Analytical Research Department 

Quc:mtity 

1 

3 

'I'ccimkill ci1tu 

lmnexure 4 

LIKELY INDIAN SUPPLY 

FlU1Ction 

> 
~ 
I 
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FIRST STAGE 

I terr, 

1. 

2. 

3. 

4. 

5. 

6. 

[\_~J Ls11~~ :0 .. 1 

H-ccotent tester 

Point recorder 

Portable digital therrro­
rreter 

r-Dbil data acquisiticn 
system conplete with 
inputs and po.ver lines 
(options) and 7 channels 
cassette data recorder 

Ccnputer 

Direct-indirect rod, 
profile and tube ex­
trusion press (preh0•.t­
ing furnace, finishing 
equiprent) 

p R [L HI IN Jl. Ry E Q u I r t·il: r n L I s T l\nncxurc 4 
F1 Semi-Products Research Department 

LIKELY FOREIGN SUPPLY 

Qu.:in- L:lk1....'ly ~:;ourcc~ ;m,1 
tity typ .. ; 

1 

1 

Feirurechanik Anstalt 
in Lichtenstein 
Type: FMA 

Philips, Holland 
Type: PM 8236 

Technical cktta 

12-channel, 0-1200 °c 

2 Technoterm, GFR Temp. range: 
Type: or 9500 0-1200 °C 

1 Hewlett-Packard, USA 
Model 3054 DL/HP 85 
TEAC, Japan 

1 

1 

Type: R-81 

DEP, USA 
Type: PDP 11/440 

FIELDING, England 
Type: FIELDING 

IMByte internal rrerrory, 
back-up rrerrory (floppy­
disc) , nugnetic tape 
rrenory, with 2 tenninals, 
TEKTRONIX (USA) tablet, 
2 graphic displays, 
plotters, etc. 

Pressing force: 5 MN 
container dia: 80 nm, 
thread length: max. 
20 m, streching 
mad1ine: 100 kN, 
preheating f urnacc 
with gas heating upto 
max. 500 °c 

Function 

For Ni-CrNi Pyraneters 

For pilot plant and 
industrial scale 
rreasurerrent 

Data processing of 
semis and finished 
product research, 
process rrodelling 

Experirrents, product 
manufacture 

> .c. 
I 

.c. 
0 
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r REL Hi IN I\ Ry [ Q tJ I r i·t [ :; T L 1 s T Annc:-:urc 4 

F1 Semi-Products Research Department 

FIRST STAGE 

Itc:n Ccs i~~·:-:.:~t.i~~...._ 

7. 3-stage wire-drawing 
machine (Therrro­
rrecha'lical treatrrent 
:_:ossibility) 

8. 

9. 

10. 

11. 

Plastorreter 

Fluid heat-treatrrent 
furnace 

Prograrrrnable hydraulic 
fo:rmi.."lg machine 

Torsion testing rrachine 

0~1::.n-

tit;/ 

1 

1 

1 

1 

1 

12. Universal sheet-fo:rm::ibility 
testing nuchine 

1 

13. Imrersioo pyru-reter 2 

I.i~>-']Y soai:c\~ <_L:t•1 
t\-: c 

Heinrich, GFR 

TARNCGOOCK QIDH, GFR 

Heraens, GFR 

MFL Pruf- und 
t-EB-system GrrbH, GFR 

Hungary 
Type: non-standard 
equiprrent 

Hemrer-Schudwig, GFR 
Type: Erichsen 

Hottinger, GFR 

Lll\ELY FOI~EIGN SUPP:LY 

'l\xlmic~11 cbL.:. Function 

Max. drawing force: 20 kN, Wire drawing, ex-
drawing dia range: perirrents, product 
o.6-5 rnn, direct electric nianufacture 
resistance heated furnaces 
between the stages 
Max. pressing force: 
0.5 MN 

Furnace roan: 
250x250x300 rnn, 
terrp=rature: 700 oc, 
precision: ±. 1 °c 

Max. static load: 
+ 400 kN max. dynamic load: 
+ 320 kN 

Max. torsional rrarent: 
50 Nm, 
rotation: 1-200 rnn/min, 
nux.tenp.: 600 °c 

Forming force: 
nux. 300 kN, 
formation speed: 
5-200 mn/min 

Upto 800 °c 

Formability ex­
periltents 

Defonration experin'ents, 
static and dynamic 
test of structures 

> .c. 
I 

.c. 
~ 



FIRST STAGE 

Item 

14. 

15. 

L~sis::.::i:::i.::~;1 

Recorder 

Hydraulic drawing rrachine 
20 kN 

r fff L I i·l IN/\ r~ y r: Q lJ [ p i·l r:i:T LI s T l\nncxurc 4 
F1 Semi-Products Research Department 

LIKELY FOREIGN SUPPLY 

Q,1~1n­

tity 

1 

1 

J ,i!:0l y SOUl.-CC .:md 
typ..:; 

Philips, Holland 

'l'0chnicul c~.:ttu 

6-channel, 0.5 mV/250 rnn, 
wax. recording speed: 
1 m/s 
Hydraulic rrain operation, 
pneumatic end seizure, 
niax. drawing dia: 50 rnn, 
max. length: 8 m 

Ft.mction 

Tube and rod drawing, 
experirrents, product 
IPaJlufacture ~ 

A 
I 

A 

"' 
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FIRST STAGE 

Item D2sic_:11ation 

1. ~Elting-casting furnace 

2. ~Elting-casting furnace 

3. D.C. casting machine 

4. Induction rrelting furnace 

5. Tilting crucible furnace 

6. Crucible furnace 

7. Sawing machine 

8. Balance 

9. Fork-lift electric truck 

10. Foot-fork electric truck 

11. Digital mult.iireter 

PRELIMINARY EQUIPMENT LIST 
F1 Semi-Products Research Department 

('uci:1tity 'l'cclmical C.:::1ta 

1 

1 

1 

1 

1 

1 

1 

1 

3 

2 t, fixed; oil-heating: max. 
800 Oc 
200 kgs, tilting, 5lectric 
heating: max. 800 c 
Working load: 2. 5 t, 
casting velocity: 10 to 400 
rrm/min, length of ingot: 
max. 4 m, hydraulic, max. 
ingot sizes: 400x1CX:O nvn 
and dia 350 nm 

100 kg, with tilting 
crucible, max. 1200 °c 
20 kg, tilting, with electric 
heating, max. 1200 °c 
5 kg, electric heating, 
rrax. 800 °c 
Hydraulic frame sawlng 
machine, 250 rnn can be cut 

Annexure 4 

LIKELY INDIAN SUPPLY 

FLmction 

For plant size ingot casting 

For bench scale ingot casting 

For manufacture of pre-alloys 
and special materials 

For manufacture of pure rretal 
base pre-alloys 

For preparation of nodel 
alloys 

AC/OC 'VOltage-current-resistance 
rreasuring for general purposes 

!l:>' 
.i:. 
I 
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FIRST STAGE 

ltc::1 c..;s.::._':.;:~citia1 

12. Multi tester 

13. Po.ver supply 

14. Oscilloscope 

15. M:!asuring table 

16. Rod tube pointer 

17. Air-harmer 

18. Air-circulated heat-
treatner-.t furnace 

19. Air-circulated heat-
treatm.=nt furnace 

20. Air-circulated heat-
treat.rrent furnace 

PRELI~!INARY EQUIPNENT LIST 

F1 Semi-Products Research Department 

Qa.::i.nU tv 'I'cc.l:.:1jc:ll clTL:~ 

2 3-channel supply unit, AC-CC 
voltage-current-resistanCE 
measuring, frequency rreasuring, 
signal generator 

1 

1 

1 

1 

1 

2-channel, AC 0 to 40 V, 0 to 2 A 

0-50 MHz, 5 mV/spacing -
10 V/spacing 

1<XOx3CXJO nm, with etched flat 
surf ace 

Roll forging machine, forge­
roller dia; 100 nm 

Pig mass: 40 kg 

1 Furnace rocrn: 700x700x2a::D nm, 
resistance heating, 
temperature 700 oc, 
precision: .:±:. 5 oc 

1 Furnace room: 250x250x300 nm, 
resistance heating, tempera­
ture 700 °c, precision: .:±:. 2 °c 

1 Furnace room: 500x5oox8oo nm, 
resistance heating, tempera­
ture 600 °c, precision: .:±:. 5 °c 

Annexurc 4 

LIKELY INDIAN SUPPLY 

Function 

Quality control of semis 

Seizure end formation 

I:eformation experi.rrents 

> 
.i:i. 
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FIRST STAGE 

I tern 

21. 

22. 

23. 

L'cs i:.:;:1ation 

Air-circulated heat­
treatrrent furnace 

Air-circulated heat­
treatrrent fumac.-e 

Melting-casting furnace 

PRELIMINARY EQUIPMENT LIST 
F1 Semi-Products Research Depqrtment 

0ci.:i.'1tity 

1 

1 

'l'cclmjc.:il dal:.:i 

Furnace roam: 250x250x300 nm, 
resistance heating, tenpera­
ture 6CO 0 c, precision: ~ 2 °c 
Furnace roam: 5CX)x500x600 nm, 
resistance heating, terrpera­
ture 300 °c, precision: ~ 2 °c 
100 kg, electric heating 
upto 9CO 0 c 

Annexure 4 

LIKELY INDIAN SUPPLY 

Ft.mction 

For alloy manufacturing, high 
pressure casting machine, die­
casting, sand casting 

:i:=i 
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SECOND STAGE 

Item 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

l~:si~;r12t.ic11 

Diecasting ffi3.d1ine 

Point recorder 

Portable digital 
t.'1e:mareter 

Micro wire drawing 
machine 

!€corc1~r 

Hydraulic drawing 
machine 200 KN 

MILLIPORE Oil-testing 
equiprrent 

r F'. [ L Hi urn Ry [() tJ I p ;.ju; T L I s T t\nncxurc 4 

F1 Semi-Product Research Department 

Q~Dn- J.:i.\cl y source cinc1 
til:y tyi~ 

1 

1 

..., 
~ 

1 

1 

1 

1 

Gebriider Blihler AG, 
8'.vitzerland 
Type: H-160-B-D2 

Philips, Holland 
Type-PM 8236 

Technotenn, GFR 
Type: DT-9500 

NIEHOFF, GFR 
Type: MS 

Philips, Holland 

LIKELY FOREIGN SUPPLY 

Tcch:1 ic:il da tu. 

Horizontal cold chamber, 
oil-hydraulic high pressure 
casting machine, 1 • 6 MN, 
local ventilation 

F\U1ction 

12-channel, 0-1200 °c To Ni-CrNi pyrareters 

Temp. range: 0-1200 °c 

Max. drawing size: 1 nm, 
final size: -0.1 nm, 
21-stage slide drawing 
machine 

6-charmel, 0.5 rnV/250 nm, 
recording speed: 1 m/s 

Hydra1;lic main opera­
tion, pneunatic end 
seizure, max.drawing 
dia:SO mu, max. length: 
12 m 

Tube, rod and profile 
drawing, e>q.:ieriment.s, 
product manufacture 

t-Easuring range: +o. 5 µm Size and quantity 
measuring of solid 
contaminants in oil 

!!:" 
.i::i. 
I 
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SECOND STAGE 

Item 

8. 

9. 

D....:sis1::l.~ic:1 

Emulsion testing 
equi.ptent 

SHEI.J.. four-ball 
lubricant testing 
equiprel"lt 

PRE L I M I N !\RY E Q U I P f·i E ;•: T L I ST Anncxure 4 

F1 Semi-Products Research Department 

Q~1.:m­

tit:/ 

1 

1 

Ia :~cly source .:mCl 
tyre 

LIKELY FOREIGN SUPPLY 

'i\::cdmicul data F\mction 

~asuring range: +o. 3 µm ~asuring of oil­
dispersity in 
emulsion 

~asuring of wear­
reducing effect of 
oils and greases 

:x:io 
.i::. 
I 

.i::. 
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SECOND STAGE 

Item D.:::si':p.:i.tia."1 

1. Foot-fork electric truck 

2. Foundry edge runner 

3. S-blade mixer 

4. Foundry edge runner 

5. Explosion type core blo.-Jer 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Band saw 

Grinding wht:~l machine 

Core knock-out box 

~sir..~egrator 

Sand blasting machine 

lab. sand washing equiµrent 

Drying oven 

Laboratory furnace 

lab. siew shaker 

Gas penreability rreasuring 

Strength tester 

PRELIMINARY EQUIPMENT LIST 

F1 Semi-Products Research Department 

0.u.:mtity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

'l'cdmic.::tl cbta 

For 20 lit sand mixture 

For 10 lit core-sand mixture 

For 5 lit sand mixture 

For 5 lit sand mixture, 
operating with ccmpressed air 

~ 600 nm 
Tv.o disks of dia 175x20 nm 

I.Dosening of rrould sand 

Sand-casting cleaning with 
oonpressed air 

Temp. max. 3CX> 0 c 
Tenp. max. 900 °c 

Annexure 4 

LIKELY INDIAN SUPPLY 

FLmction 

For preparation of m:mld sand 
mixture 

Sand Laboratory 

Sand Laboratory 

Sand Laboratory 

Sand Laboratory 

For sand and core 

> 
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SECOND STAGE 

Item 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

D:!sig:1ation 

Lab. specirren noulding 

Lab. :rotcu:y drum mixer 

Lab. balance 

Digital multirreter 

Multi tester 

~r supp]_y 

Salt-bath qrenching furnace 

Horizcntal quenching and 
annealing furnace 

Aging furnace 

PRELIMINARY EQUIPMENT LIST 
F1 Semi-Products Research Department 

Quantity 

1 

1 

1 

2 

1 

1 

1 

1 

1 

Technical d.:i.l:a 

Precision: o. 1 g 

3-channel supply tmit, AC-DC 
voltage-current-resistance 
rreasuring, frequency rreasur­
ing, signal generator 

2-channel, AC O to 40 V, o to 2A 

Size: 600x600x4CXX> nm, max. 
teirp.: 600 °c, precision:±. 1 °c 
Gas firing, furnace roan: 
8CX:>x800x6500 nm, max. temp.: 
650 °c, precision: + 5 °c, 
air circulation, water basin 
tmder or beside the furnace 
roan 

Gas firing, furnace room: 
8COx800x6500 nm, wax. temp.: 
250 °c, preci3ion: + 5 oc, 
air circulation 

· Annexure 4 

LIKELY INDIAN SUPPLY 

Function 

For sand specinen preparation 

For mixing of solutions 

AC/r£ voltage-current­
resistance rreasuring for 
general purposes 

Experirrents and product manu­
facturing (quenching) 

Experirrents and pt.oduct manu­
facturing (quenching) 

Experirrents and product manu­
fact uring (quenching) 

)" 
.c. 
I 

.c. 
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SECOND STAGE 

Item [A.)si~1~tion 

26. Excentric forging press 
27. High-speed ~trifuge 

28. 

29. 

30. 

Stand:rrdi.zed lubricant 
testing equiµrent 

t-Elting-casting furnace 

Oil fired tilting crucible 
furnace 

PRELIMINARY EQUIPMENT LIST 
F1 Semi-Products Research Department 

Qu:mtity 'l'cclulicccl c1'1ta 

1 Ncminal pressing force: 6 30 kN 

1 R.P.m. 5CX:0-1COX> 

1 

2 

2 

1CX> kg, electric heating 
upto 9CX> 0 c 

0 1CX> kg, nax. 1CXX> c 

l\nnexure 4 

LIKELY INDIAN SUPPLY 

Function 

Fonnation experirrents 

Eeparation of emulsicns and 
contaminants 

Measuring of lubricating oils' 
characteristics: flashpoint, 
destillation curve, tendency to 
coking, cold point, viscosity, 
water cent., density 

For high pressure casting 
machine, die-casting, sand 
casting 

;i:i. 
.i:i. 
I 
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~.HIRD STAGE 

Itc::.rn 

1. 

2. 

3. 

4. 

5. 

D._:si~~1:1~iC!J. 

Atanising chanber 

Vertical PM pressing 
machine 

Sizing press 

ecroponents for hot-rollina 
mill (item 2 in third 
stage likely Indian 
supply), 
carpcnents for cold-rolling 
mill (item 3 in third 
staqe likely Indian 
supply) 

p I~ [ L H1 I N /\Ry 1: Q lJ I Pf.1 un LI s T l\nncxurc 4 

F1 Semi-Products Research Department 

Qc1:tn­

ti ty 

1 

1 

1 

1 

1 

Li'.:(~ 1 y ~~o~trcc .:inc1 
tyr0 

ECKARI'-WERKE, GFR 

PIDFEL BILLAUD 
France, 
Type: POOFEL-80 

BILAUD, France 
'fype: PIDFEL 6 

LIKELY FOREIGN SUPPLY 

Tccl:nic:il ck1t.:i 

For rretal IXM1'1er m:mu­
facture, with min. 
capacity in controlled 
gas-flow, with suction 
and filter system 

SlCM run, oil-hydraulic, 
0.8 MN 

0.06 MN 

f\mction 

For squeeze casting, 
too 

))I 
~ 
I 
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THIRD STAGE 

I tern 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

~sig;;.ution 

Vibrating screen 

Ho+:.-rolling mi.11 with pre­
heating furnac:e 

Cold-rolling mill + filter 
statiton 

Shear 

Slitting Int~chine 

Sheet armealing furnace 

Disc-shear 

Tilting electric hearth furnace 

Vacuum heuting furnace 

PRELIMINARY EQUIPMENT LIST 
F1 Semi-Product Research Department 

Qu.::i.ntity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TcdmJcetl cbta 

'!Wo-high operation, ¢ 300x-
300 mn, reversal, cooling, 
lubrication: emulsion 

Speed: 0-200 m/min, tVJO-high 
o~ration: ¢ 300x300 rnn, 
four-high operation: ¢ 120/ 
~ 300x300 mn, cooling, lub­
rication: oil, coilers, 
with variable stretd1ing 
forc:e 

Lenth of cutting edge: 2CXX) rnn, 
IPaX. cutting force: 500 kN 

Max. slitting edge: 320 nm, 
max. slitting thickness: 2 nm 

Nominal charge: 2.5 t, nUITber 
of heating zones: 3 

Dia to be cut: 80-300 nm, 
thickness: 0.2-4 nm 

100 kg, max. 10CX> 0 c 
Tenp. max. : 550 °c, inner 
size about 500x500x500 nm 

Annexure 4 

LIKELY INDIAN SUPPLY 

Flll1ction 

For metal pc7.17der classification; 
grain-size -0.5 nm, small 
capacity 

Hot rolling of small size 
ingots. Max. ingot size: 
120x2 50x400 rnn 

Cold strip rolling, product 
manufacture 

cutting-off 

F.dging, thin strip manufacture 

Internediate and final anneal­
ing of sheets and strips 

Disc manufacture 

For metal pulverization 

)II 
~ 
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PRELIMI~ARY EQUIPMCNT LIST l\nncxurc 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE 

Item LA.::sic;!lu t ion 

1. Light microscope I. 

2. Stereo light microscope 

3. Scanning electron 
microscope with ir!age 
analyser 

4. ED-analyser and WDX with 
liquid nitrogen plant 

c: 
J. 

6. 

(6 l/h) 

•rransmission electron 
microscope with ED, STEM, 
high tenp. stage, EELS 

Video recorder 

QL~..:u1-

tity 

1 

Lj kcly ::;m:rce and 
tnx:c 

Reichert, Austria 
Type: R. ~F2 

1 Reichert, Austria 
Type: Stereostar 

1 Philips, Holland 
Type: P.SEM 505 
Om icon 

1 EDAX, USA, Holland 
Type: EDAX-9100 
s6o;wox and nitr. 
plant: Philips, 
Holland 

1 

1 

Philips, Holland 
Type: P. EM400 

Philips, Holland 

'l\~clmi.cal dat.:i 

Image-projection 
M: 2CXX)x1, photo­
automation with special 
micro hardness 100asur­
ing attaclurent 

Resolution: 4 to 6 nm, 
M: 10 to 15CXXX)x, 
accelerating voltage: 
2 to 30 kV 
vacuum: 5.10-a torr 

20 4CXX> channel: 2 
capacity/channel, 
200 MHz A/D converter, 
resolution: 150 eV 

M: 50 to 8CX:XXOX, 
20 to 120 kV, 
resolution 0.14/0.25 nm 
spot ¢ 200 nm 

LIKELY FOREIGN SUPPLY 

Function 

Traditional metallugraphy 
Micro hardness measuring 

General Viewer > 
A 
I 

V1 
Small and large magnify- w 
:ing metallography 

Phase-analysis 
identification 

Microstructural investi­
gations; EDX, STEM 

•' 
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r rn: LI r.• rrrn RY c Q u r r nun LI s T hnncxure 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE 

:r:te.m D .. ~sis::tt i.0~1 

.., Sfec.irren cutting machine I• 

8. Turning machine 

9. Grinding-wheel nachine 

10. ~dlanical polisher I. 

11. r.~chanical polisher II. 

12. F.lectrolytical polisher I. 

13. Electrolytical polisher II. 

14. Electrolytical foil 
thinning 

15. Supersound cleaner 

Q:.;:m- LE: cl y :;mn-o~ cmc1 
tity l:}TXc 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Struers, D:mrnark 
Type: Discotom 

Polaron, Great­
Britain VS 
Type: E-4<XD D.P.V. 

Struers, 1Enmark 
Tyr:e: Planpol/Prederrax 

Struers, Ienrnark 
'fype: DP-V2+PdM 

Struers, Lenrnark 
Type: DP10tPdM 

Struers, r:erurark 
Type: Polectrocol 

Struers, r:erurark 
Type: Visapol 

Struers, IEnmark 
Type: Tenupol 

'fype: TUC-150 de Lux 

LIKELY FOREIGN SUPPLY 
-~--~~-~~~~~~~~~~~·~~~~~~~~~ 

'l'·;c:} ,n ic<"ll cbt-.:1 

Simultaneous polishing 
of 6 specirrens 

Simultaneous diarrond 
paste polishing of 
6 specirrens 

Function 

Rough preparaticn of 
spec.llrens 

Spec.llren preparaticn 

Surface preparation 
of spec.llrens 

Final surface prepara­
tion of specirrens 

Final surface prepara­
tion of specirrens 

M3tallographic 
spec.llrens preparaticn 

Metallographic 
speci.rrcns preparaticn 

Specirren preparation 
for transmission 
electrcn microscope 

Surf ace cleaning of 
specirren 

)"' 
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I 
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PRELIMINARY EQUIPMENT LIST Annexure 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE LIKELY FOREIGN SUPPLY 

I tan 

16. 

17. 

18. 

19. 

20. 

I:Rsignatic:1 

Specircen embedding 

Differential scanning 
calorirreter 

High t~rature differen­
tial thennal analyser 

'Iherrrarechanical a~alyser 

Qu . .:in- Likcl y sourco und 
tity t:'.JTC 

1 

1 

1 

1 

Polaron, England, USA 

Perkin-Elirer, USA 
TypeL DSC-2C 

Perkin-Ellrer, USA 
Type: DTA 1700 

Perkin-Ellrer, USA 
Type: 'IMS-2 

'lllernal analysis data station 1 Perkin-Elrrer, USA 

'l'oclmical c1atll 

Terrp.range:-75 to 
725 °c, 
sensitivity: 0.01 rrcal, 
heating and cooling 
velocities: 0.3 to 
320 °C/min. 

can be used for DTA 
and DSC, terrp.range: 
20 to 1500 oc, heating 
and cooling 
velocities: O. 5 to 
100 OC/min, 
quantity of sample: 
max. 100 nm3, 
manually-controlled, 
prograrmed and cyclic 
operations 

Temp.range:-70 to 725 °c 
sample dirrension: dia 
7.6x12.7 nm 

Automatic controi data 
visualisation, analysis 
and storage, program 
language BASIC 

Function 

Preparation of difficult 
to handle specircen 

Operations: Drawing, 
bending, pressing 
expansion, dilataretry 

> 
ii:. 
I 
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PRE L Pl IN i\ f: Y [ Q U I fl r.t Er iT LI ST Anncxure 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE 

Item !:A2sis:-l:itio:1 

21. Dilatorreter 

22. Hydrogen aetenninator 

Qu.::m­
tity 

1 

Likcl:ir source 0nd 
typ:.:! 

Adarrel Ihomargy, 
France 
Type, LK02 

Adarrel Ihanargy, 
Franre 
~: ITHAC 12 

Tc·cl mical c1.'.lt ct 

Sample dirrensicn: 
dia 2x12 nm 

Precision: O.CX>1 µg/g, 
max.sample dirrension: 
dia 10x40 rrm, 
carrying gas: N2 , 
analysis tirre 15 m:in. 

LIKELY FOREIGN SUPPLY 

Function 

Study of thermal 
behaviour of rretal 
and other materials. 
01aracteristics which 
can be examined: 
Change in length = f (T) 
01ange in length = f (t) 
(t, T = ccnsts.) 

T = f (t) cyclic; 
Leri ved curves 

~~ = f (T) (f/t) 

~~ = f (T) (f/t) 

~termination of 
hydrogen ccntent in 
liquid and solid 
Al (alloys). Central 
of fused rretal purifi­
cation processe, in­
vestigation of effects 
caused by change in 
the technological 
parameters 

)" 
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f' F L l I i 1 I i~ i'd\ y [ Q u 1 r) n ~~ in L I s T l\nnc:-:ure 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE 

lt.Gn 

23. 

L\ .. .:...-;_~ .... :: ~=~ +...:.icx:.. 

Automa.tic polycrystalline 
diffraction system 

(\1:u1-

ti L~' 

1 

Li?~L!l~" SCH.Ir\...~~ ;u-ll"l 

t , ..... , 
.: l .. ,_ 

Philips, Holland 
Type: PW 1730 

Type: PW 1710 

DEC, USA 
Type: PDP-11/440 

LIKELY FOREIGN SUPPLY 

'l\:cclcnical t1ct1 ~ FL met.ion 

ca-nponents of the system: Phase identification 
by canparison with 1) X-ray generator: 

separate or simul­
taneous operation 
of two X-ray tubes, 
stability of gener­
ated voltage (20 to 
60 kV) and pcMBr 
( 1 O to 80 mA) is 
0.001 % kV and mA 
resp. in the case 
of 1 % fluctuation 
in the power nctv.Drk 

2) Microprocessor 
cont. unit 

3) Minicomputer with 
2 graphic displays 

36CXD docurrented data. 
J:Etermination of {ilase 
coocentrations. Measur­
ing of lattice constant 
in order to f ollav the 
segregation processes. 
J:Etermination of average 
sub-grain dinEnsion and 
microvoltage by line 
profile analysis. 

Remarks: 

By rotating the sample, 
the system is suitable 
for examining the 
diffraction of crnpact 
rretals. 

:i:r 
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FIRST STAGE 

Item 

24. 

25. 

D..;sig:-::ttio:1 

Pole figure dif frac­
tareter 

Universal material 
testing ruac:hine 

PRELIMINARY EQUIPME~T LIST Anncxur(~ 4 

F2 Physical Metallurgy and Material Science Department 

Qu.:111-
tity 

1 

1 

L u~e:l y source and 
tn:c 

SEIFER!', German 
Federal Fepublic 

ZWICK, GFR 
System 1474 

Tcclmicci.l cbt.-:i 

Texture goniorceter 
corrplete, with gene­
rator, microprocessor 
control unit, autanatic 
data process:ing. 'Ihe 
whole CP to 9CP range 
of the pole figUres are 
rreasured by both 
reflexion (cP to 70°) 
and transmission 
(500 to 90°)operation, 
precision of angle 
adjustrrent: o.oso 

Max.load: 100 KN, 
extrerre tension 
ranges: 
0 to 0.01 N 
o to 100 kN, 
extrerre pressure 
ranges: 
0 to 0.1 N 
0 to 100 kN, 
crosshead velocity: 
0.05 to 400 nm/min, 
test temp.range: 
-70 to +320 °c 

LIKELY FOREIGN SUPPLY 

FLmction 

'Ihe pole figures 
disclose the anisotropy 
of the sanple, by reans 
of which the anisotroIY/ 
of fX1ysical properties 
(flc:M limit, r-value) 
can be described. '!hey :x:.i 
help to develop the f 
optimum technologies. 01 

Examinations: 
tension, ca11pression 
bending, small cycle 
fatigue, shortened 
creeping and stress 
relaxation, break­
mechanical test (Nl'R, 
NOD, OOD, NAVY) , 
loadability tests. 

OJ 
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PRELIMINARY EQUIPMENT LIST l\nnexure 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE 

Item D..;siqrut.io:1 

26. Cyclic fatigue-tester 

27. X-Ray testing device 

28. Ultrasonic tester 

Qcrn1-

tity 
Li:;cly source .::md 

tnxc 

3 SOIENK MASCHINEN-
FABRIK GtbH, GER 
~: Hydropuls­

Schwingpri.if­
mas chine 

1 Philips, Holland 

1 KRA~, GFR 
~: USIP 11 

Tccl~nical c1ata 

load range: + 60 KN, 
hydraulic loading unit, 
rrax. frequency: 250 Hz 

Specirren thickness: 
rrax. 120 rem, tube 
voltage: 0 to 150 kV, 
tube po.-rer: 2 to 5 mA 
angle of ray-cone: ScP 
Frequency range 0.5 to 
24 MHz, specirren 
thickness: 5 to 15 nm 
(for steel), test 

rrethods: one head, 
double head, SE-opera­
tion 

LIKELY FOREIGN SUPPLY 

Fl.met ion 

Tension and catpression 
fatigue tests (pulsat­
ing load). Statj~ 
tension-pressu:..• , 
specirren precracking, 
loadability and small 
cycle tests 

Fault detection,non­
destructive test of 
castings, forged 
pieces and welded 
seams 

Fault detection test 
(rrainly with semi­
products). Non-dest­
ructive detennination 
of loadability (carr 
bined with static 
rrc-chanical test) 

:t>' 
~ 
I 
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PRELIMINARt EQUIPMENT LIST Annexure 4 

F2 Physical Metallurgy and Material Science Department 

FIRST STAGE 

item I:esignation 

1. Photo ~larger (black-white) 

2. Leveloping tank 

3. Photopaper drier 

4. Hardness tester 

Qa.omtity 

1 

1 

1 

1 

'l'cdmic.:ll data 

?\utQuatic focussing, two types 
of condenser and objective 
systems 

Tenp. controlled thelll'Ostated 
automatic develoµtent 

Test-strength: 9.58 to 1840 N, 
microscope magnification: 70x 
precision of inpression 
neasuring: o.cxns nm 

LIKELY INDIAN SUPPLY 

Function 

Black-white enlargerrent of 
photographs 

Levelopnent of photof ilms 
ana papers 

Drying of photopapers 

!);!termination of Brinell, 
Vickers and PJ:Jck\.Jell 
hardness 

> 
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PRELIMINARY EQUIPMENT l.IST l\nncxuro 4 
P2 Physical Metallurgy and Material Science Department 

SECOND STAGE 

Item l\.:>si91v1tioa 

1. Light microscope II. 

2. 

3. 

4. 

s. 

6. 

7. 

Transmission light 
microscope 

Vacuun evaporating 
eqciµrent 

Ultramicrotare 

Ion etdling equiµrent 

Photo enlarger (colour) 

Photostatic apparatus 

Q<rm­
tic..y 

1 

1 

1 

1 

1 

Likely source and 
tn~ 

~ichert, Austria 
Type: 2.~F2 

Reichert, Austria 
Type: R.Diapo 

Balzers, 
Lichtenstein 
Type: BAE-120 

Reichert, Austria 
Tyfe: OnU-3 

Balzers, 
Lidltenstein 
Type: BAE-300 

Durst, Italy 
Type: AC-650 Cart">· 

Rank-Xerox, England 
'fyr:e: Xerox-3107 

Teel u~ic:il cbL:1 

Basis equiµrent only 
Magnification upto seox 
Traditional and, 
electron beam evapo­
rator for carbon ~d 
zretal, rrotordriven 
sp:::cirren holder 

Fully autanatic 
cutting 

Controlled ion etching, 
turbulent rrolecular 
punp 

LIKELY FOREIGN SUPPLY 

Ftmction 

General service 
microscope 

Preparation of Sl1rfuoe 
printing 

Preparation of thin 
cuttings 

Etching sanple pre­
paration 

Autanatic, carputerized, Blow-up of colour 
colour correction ?'lotogra?ls 

Copying of texts 
and iigures 

,, 
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PRELHIINARY EQUIPMEtlT LIST Anncxuro 4 

F2 Physical Metallurgy and Material Science Departme~t 

SECOND STAGE 

Item 

8. 

D..•s ~.gn2tion 

Electrical resistivity 
and thenroelectric power 
rreasuring system consist­
ing of: 
Digital multineter 
Personal ccmputer 
Data collector 
Interf aoe loop 
TV-interface 
Printer/plotter 
cassette drive 
Sanple holders 

'Ihenrostats 

Furnace 

Qu:in­
tity 

1 

LikL'lY so~irc~ .:md 
t',1:0 

Hewlett-Packard, 'ISA 

Type: HP 3468A 
HP 75C 
HP 3421A 
HP 82160 
HP 82163 
HP 82162 
HP 82161 

AUJI'ERV-FKI, Hungary 

MLW, Genran 
J:Errocratir. !€public 
Type: u 10 
ALurERV-FKI, 
Hungary 

'l'cd m.i.co l cbla 

Sensitivity: 1 µV 

'l'er!perature range: 
78 to 900 °K 
Terrperatu:re range: 
30 to 250 Oc 
Tercperature range: 
20 to 1CXX> CC, 
precision: + 2 °c 

LIKELY FOREIGN SUPPLY 

Function 

01aracterizatial of 
netal purity. Study 
of processes referring 
to the formation, 
recrystallization, 
renewal of pure metals. 
Examination of alloys' 
harogenization, dissolu­
tioo and segregatioo 
pr.ooesses. 

Remarks: 

The proposed system may 
be replaood by the 
following asseirbly: 
Persalal calculator, 
Type: HP 85 
Digital multimeter, 

HP 3868A 
Data oolle1...'t0r, 

HP 3421A 
Printer, 

HP 82162 

> 
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rr~ EL Hl Iil.i\ RY E ()UT 1) t·i l:ii T LI ST l\nncxurc 4 
F2 Physical Metallurgy and M~terial Science Department 

SECOND STAGE 

Item Le~i<Ji1ation 

9. High precision Guinier 
carrera 

10. Debye-Scherrer c:anera 

11. Integrated srrall angle 
system 

Q:.::m- Lj kcl y soCJrcc ;:i.nc1 
ti ty tyj_..0 

1 Philips, Holland 
Type: SXIX:-700 

1 Philips, Holland 
Type: PW 1024 

1 Antoo Paar K.G., 
Austria 
Type: KIEC 

'l'·~dmiccil d~lLl 

Film carrera with 
:ronochranator, examina­
tion: 20 ranges, 
CP to 9cP 

Film carrera, dia 
114. 8 nm, 2 rnn on 
the film equals to 
~ = 10 

Intensity rreasuring 
of oounter tube. By 
up and down driving 
and inclinaticn of 
the X-ray tube in­
stalled into the 
chanbcr body, an in­
tensity gaint of 2 to 
4 times higher can be 
achieved here than fa 
other usual syst.eIM. 
The pace equiprent 
can be electronically 
prograrnned ( caiputer 
program packages), 
heatable sample holde~ 
(20 to 3CXX> oc) 

LIKELY FOREIGN SUPPLY 

F\u1ction 

Detecticn of ?lases in 
small (0.5 m:J) sanples 

Routinish rreasuring of 
lattice: CCllStant and 
i;:hase identificaticn 

'Ihe average di.Irensioo and 
distance of a fEM times 
10 Ao zcnes developing 
when the segregaticn 
begins, can be determined. 
Precaiditicn: the mass 
nurber of segregaticn 
atans must be far f ran 
that of the base irate­
rial. 'n1at is the 
reascn why the Zn can 
be well detected in 
Ai rretal whilst the f.t:J' 
can not. 

Fewark: 
The necessary X-ray 
radiaticn is provided 
by the simultaneous 
operating generator, type 
rw 1730, and installed in 
the Barre roan 

):ii 
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PRELIMINARY EQUIPMENT LIST hnncxure 4 

F2 Physical Metallurgy and Material Science Department 

SECOND STAGE 

It'2ffi rt~s.ic.;'1:c:.tio11 

12. Torsion nachine 

13. Acoustic emission tester 

()U,"lll­

t.i. ty 
Li!;0ly sc:urcc .:md 

tj'i.X:! 

1 SHENK-TREBEL GTbH, 
GFR 
Type: RI'A 10 

1 F{)RSTER ENG. 
TRADING QnbH, GFR 
Type: AE SYSTEM 

SERIES 30CO 

LIKELY FOREIGN SUPPLY 

'l'cchnic.:ll c1:ltil F\mction 

Specimen diirensicns: Cold torsloo test of 
cylindric: dia max. 10 mn wires and rods. 
flat: width wax. 20 nm, Torsion tests of flat 
torque: 300 Nm, and rectangular sarrples 
specirren length: max. 
500 nm, torsion velocity: 
15/30 r.p.m. · 

Frequency range: 20 KHz 
to 2 MHz + 4 filter 
position, 
count-range: 
O to 10CO 
o to 1axx:> 
o to 1CXXXX) 
0 to 1CXX)(XX) 

Detection and quantita­
tive characterisat.ioo 
of nalleable fonnc:hang­
ing prooosses, creeks 
and other fault places 

~ 
OS. 
I 
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FIRST STAGE 

Item ~si-:;n.:ttion 

1 • Electroc.'lemical corrosicn 
testing device 

2. Corrosicn tester ccn­
sisting• of: 
Potentiostat 

mV-neter 

PRE L HI IN fll< Y EQUIP 1·1 EilT LIST t\nncxurc 4 
F3 Finished Product Research Department 

LIKELY FOREIGN SUPPLY 

Qu-::n­
tity 

Li!:cl y SOlffO-~ .:ind 
t" 'lXl .I• 

1 TAaJSSEL, France 
Type: C'ORIDSCRIPT 

1 

TACUSSEL, France 
Type: PRI' 20x2XZ 

TAaJSSEL, France 
Type: S8R 

''"..:.:!1nicc1l d<-LLa 

Voltage source: max. 
+ 10 V, output current: 
max. + 0.5A, 0-point 
stability: + o. 5 mV/d 
Potential neasuring: 
input impedance 
1012 aun, neasuring 
limits + 150 to 
+ sax> mv, stability 
5.5 mV/d, registration: 
logaritmic o. 1 u.l\. to 
0.1A 
linear 125 nA to 

125 mA 

Output voltage: + 20 v, 
output current: + 2 A, 
reagency ti.Jie: 2-to 
3 us, 0-point stability: 
:!:, 50 uV/d, 

Input impedance: 
1012 Ohm, neasuring 
limits: 6, 125, 500, 
1250, 2500, 5CXX> mV 

Function 

Serial oorrosicn test 
of alloys and spec:lroons 
originating f ran semis 
research by electro­
chemical 1rethod (pc)'Cer\­
tiostat.ic, and 
galvanostatic opera­
ticns) 

Corrosioo research, 
developrent of 
electro-chemical 
examinatioo rrethods 

> • I 
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FIRST STAGE 

Item C0s.Ls!1:itiol:.. 

:iecor.der 

Cell 

3. Clllstant strain rate 
testi.."l.g machine 

4. Sealing tester 

5. 'l.bickness rreasuring 

6. Mic~balance 

7. Lab. equiprent for 
anodizing 

8. 8 beam digital rcerrory 
oscilloscop:l 

9. Analytical ba~ ance 

PRELIMINARY EQtllP~ENT LIST Annexurc 4 

F3 Finished Product Research Department 

Qu::m- Li h:;l y source .:md 
t.ity typ:.: 

1 

1 

TAOJSSEL, France 
Type: EPlr-2 

TIIDG 101 
TU 11G 

TAOJSSEL, France 
Type: CSG, CNC 
145/170 

KORIDS-DATA, GFR 
Type: 6-String 

cs-rnach 

ANOI'EST, GFR 

1 PER-lASCOPE, GFR 

1 GDR 

12 NAPSUGAR KTSZ, 
Hungary 

1 FOKGYEM, Hungary 
Type: TR 4901 /A 

1 Hungary 

LIKELY FOREIGN SUPPLY 
--~-----~~-~-~~ 

'J\x;] mical cl-:it.::i. Function 

----------------------------------
Paper width: 250 nm, 
paper velocity: 0.15 to 
600 rnn/min 

Made of tefloo, glass,for 
general purposes 

Strain rate:10-7 to 
10-3 mn/s, 

6 rreasuring spots 

Surfaetl conductivity 
rreter 
Eddy current principle 

upto 1 g, sensitivity 
10-6 g 

12 pots with accessories, 
v = 400 lit/pot 

8 rreasuring inputs, 

Stress corrosial test 
(constant strain rete 
rrethod). 

1 closksignal input 
trigger signal input 70 VA 

> 
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FIRST STAGE 

Ite.'ll D2si9'1atian 

1. Lab. balance 

2. PI:ojector 

3. OC pa.-.ier supply 

4. AC ~r supply 

5. A-. and V-maters 

6. TIG ~aelding unit 

7. MIG welding unit 

PRELIMINARY EQUIPMENT LIST 

F3 Finished Product Research Department. 

Quantity 

1 

1 

2 

2 

10 

1 

1 

'l'cclmicul dctta 

O to 80 V, 200 l~ 

0 to 80 V. 2(X) A 

Prograrnrable ~r supply 
primary: 3f.D V, 66 A, 1 phase, 
SO Hz, 25 kVA 
seccndru:y: 

AC.: 
60 % ED: 40 V, 5(X) A, 

1(X) % ED: 36 V, 390 A 
U0 = 75 V 

OC: 
60 % ED: 36 V, 410 A 

100 % ED: 33 V, 320 A 
U0 = 69 V 

Possibilities for spot ""1elding 
and pulsating arc -welding 
prinary: 380 V, 19 A, 
3 Phase, 50 Hz, 12.5 kVA 
secondary: 
60 % ED: 34 V, 350 A 

100 % ED: 34 V, 270 A 

· Annexure 4 

LIKELY INDIAN SUPPLY 

FtU1ction 

Suitable for spot welding 
and ma· 1ual arc ""1elding, too. 
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FIRST STAGE 

Item 

8. 

9. 

D2si9nci.ticx1 

Iesistance spot welding 
machine 

2x6 line recorder 
10. Powel.' supplies 

11. X-Y recorders 

12. Binocular microscope 

13. Slide and writing projector 

14. salt-spray ctiarcber 

PRELIMINARY EQUIPME~T LIST 
F3 Finished Produ~t Research Department 

Qu~'.nti ty 'l\~d1n1 c::ll c1.:1 t::l 

1 

1 

380 V, 3 f:hases, 50 Hz, 
I 2 = 42 kA 60 % BI 

1short circuit = 104 kA 

2 2A/24V 

2 

1 Magnification: 6.3 to 100x 

1 

1 Temperature: max. 60 °c 

Annexure 4 

LIKELY INDIAN SUPPLY 

Pmction 

Suitable for SJ?C't, multiple 
spot- and roller welding. 
Prograrnred resistance 

Investigatioo of rorrosioo 
behaviour in an agressive 
rrediurn 

)" 
.i:o. 
I 

°' CX> 

_J 



SECOND STAGE 

Item D.:::s.:.9ntic:: 

1. Corrosicn fatigue testing 
machine 

2. carbined -weathering tester 

3. Bacteriological therrrostat 

4. Coulcrrb neter 

s. Plotters 

6. Colour neter 
• 

7. Stereo microscope 

8. Ultra.thenrostat 

9. cassette data recorder 

rRELJi.lltlfi.HY [QlJli1 i·lf~i;T LIST 

F3 Finished Product Research Department 

Q~l~U1- Li!:cly ~~m:ro.~ <.Ln<:'l 
tity typ.:! 

1 KORROS-DATA, GFR 
Type: 6-String 

pulsator 

1 

1 

1 

3 

GFR 
'fypa: XENarEST 1200 

1 Hungary 
Type: M:XvlCOLOR 

1 ZEISS, GDR 

1 Hungary 

1 TEAC, Japan 
Type: R-81 

'l'cclm.Lc~l dal.:i 

Max. load: 30 kN, 
6 rreasuring spots 

1200 lit 

Volurre SC0-700 lit, 
temperature: niax. 60 °c, 
accuracy:.±. 0.1 Oc 
O to 80 V, 0 to 10 A 

Tri-st:imulum 
colour ireter 

Temp. range: 20 to 
80 oC 

7 channels portable 
instrurrent, trans­
mission 0-5 kHz 

• 

Anncxure 4 

LIKELY FOREIGN SUPPLY 

Function 

Examinaticn of carbined 
effect of a corrosive 
rredium and the small 
frequencv fatigue 

Plotting of power voltage 
and tenperature 

Can be ocrmected to 
HP 3054A/HP 9845 system 

:s:io 
ii::. 
I 

O'I 
\D 

_J 



SECOND STAGE 

Item D.::si9:13.tion 

1. Climate equiµrent 

2. Drying oven 

3. Paintspraying device 
4. TIG ~lding unit 

5. MIG -welding unit 

PRELIMINARY EQUIPMENT LIST 
F3 Finished Product Research Department 

Quantity 'l'cclm.ical d~1ta 

1 

2 Temp. 20 to 200 °c, 300 lit 

1 2 m3 

1 ProgramMble po.ver nmning do.vn, 
primary: 380 V, 66 A, 
1 :ilase, 50 Hz, 25 kVA, 
seccndary: 

AC: 
60 % ED: 40 V, 500 A 

100 % ED: 36 V, 390 A 
U0 = 75 V 

OC: 
60 % ED: 36 V, 410 A 

100 % ED: 33 V, 320 A 
U

0
= 69 V 

1 Possibilities for spot welding and 
pulsating arc welding 
primary: 380 V, 19 A, 
3 phases, 50 Hz, 12.5 kVA, 
sedondary: 

60 % ED: 34 V, 350 A 
100 % ED: 34 V, 270 A 

· Annexure 4 

LIKELY INDIAN SUPPLY 

Ftmction 

Special air conditioner for 
item 25 

Suitable for spot welding 
and manual arc welding, too )" 

.c. 
I 

....i 
0 

-·--

_J 

.~ 



SECOND STAGE 

Itc.11 D2si-0'::ation 

6. High current density l'-UG 
~lding unit 

7. r.btioc film projector 

P R E L IM I i-1 M~ Y E Q 1J T P r·l E N T l I S T 

F3 Finished Product Research Department 

Qu.:u1t_i_ty Tcc.:hidc::i.l cl1t.l. 

1 Primary: 380 V, 68 A, 

1 

3 phc:ses: 50 Hz, 26 kVA, 
secondary: 1()')-80J A, 24-44 V, 

U
0

:: 56 V 

Annexure 4 

LIKELY INDIAN SUPPLY 

Function 

For \'P.lding of thick materials 

> 
~ 
I ..... _. 
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THIRD STAGE 

Item 

1. 

2. 

3. 

n .. cs_ic}llalion 

Gloss neter 

Abrasic...• resistance 
teste:L 

Adhesion tester 

PfU~LHlIN/\RY EQL!If'r.ir:rn LIST 

F3 Finished Product Research Department 

()',1cm­
ti ty 

1 

., 

1 

Lil:t.:ly source .:-inti 

lYP.-' 

~R, USA 
LANGE, GFR 

ERIQiSEN, GFR 
'I'yp9: 317 

ERIQiSEN, GFR 
Type: 295 

Tcdmi cal cbtc:i 

Surface reflexion neter 
of 6cP georretry 

Grid cutting device 

l\nncxurc 4 

LIKELY FOREIGN SUPPLY 

Function 

> 
~ 
I 

-..J 
N 
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THIRD STAGE 

ItL~n 

1. 

2. 

[\_ Sicj:1:-lti Cll 

Humid charrber 

pH-neter 

[' !~ [ L Hl I fl I\ r~ y r Q lJ I p 1·1 UJT L I s T l\lll1CXUr.C 4 

F3 Finished Product Research Department 

LIKrLY INDIAN SUPPLY 
-------------~-----------------------------------------------

ou.:1n ti l ~' 

1 

1 

'1'0cln:jcc1l cbl:a f'lu1ction 
-------- ----------------------------

150 lit 

Lab. pH-reter with cxnbined 
glass elertrode 

)' 
~ 

I ..... 
w 

_j 



FIRST STAGE 

Itc:n l\ .. '.::-:.2 c_,::::tt._i,)11 

1. Perscnal cxxrputer 

r REL Ht I ~u·, i<Y E Q u I r t·l Erl T I_ Is T lrnncxurc 4 

T1 Computer Centre 

Qu~111- l•i kcJ:i· !30lffC(~ .:.111,:l 

tity t~·i"-~ 

12 APPLE, GB 
Type: APPLE 2 

LIKELY FOREIGN SUPPLY 
----------------------·--------------

°1'L'CtU1iC,11 d.::tt·.::t 

64 !<Byte internal irenory, 
back-up rrennry, plotter, 
display etc, can be 
crnnected to the PDP 
and VOX system 

Ftmction 

To be placed and used 
in research and design 
departm::mts 

> 
.i=. 
I 

-.J 
.i=. 
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SECOND STAGE 

It.an ! \~si.;.:11~1ti()41 

1. Personal conputer 

rRELI~lINARY EQUIPNF~T LIST 
T1 Computer Centre 

l\nnexurc 4 

LIKELY FOREIGN SUPPLY 
------ --------- ------------------~------·----------------

Q,1:,n­
tity 

.1 J ! J :\..~l y ~)-._;~ ~rCL! Lllll·1 

L2·t··~' 

7 APPLE, GB 
Type: APPLE 2 

Tc,_:! m i c.:~l cbL1 

64 KByte internal 
nEnnr.y, back up narory, 
plotter, display etc. 
can be connected to 
t11c PDP and VOX system 

FLmct~on 

'lb be placed and used 
in research and design 
departrrents 

:i:­
~ 

I ..... 
U1 

_j 



THIRD STAGE 

H·";m l'>_,;:; i·.;::::i.l.:.j Oll 

1. Personal conputer 

2. OJrrputer netx.Jork 

I' :~ U. Hl I :.JU Y I~ Q l I ! J>r.'. I ~. T L I ') T 

Tl Computer Centre 

Q.1cu1-
tit~y 

LJ!·:-.:::1~.- SC:i.ln.:,~ C'llld 
t ~'1 A.:~ 

5 APPW, Gl3 
Type: APPLE 2 

1 DEC, USA 
Type: VAX 

'l',__;cl in i.cal cbl:ct 

64 KlJytc int.en1ul. 
ITeJTOry I baCi~-up lrellnry I 
plotter, display etc, 
can be: connected to 
the PDP and VOX system 

Main storage 16 MByte, 
with 100 MByte CDC or 
Winchester discs 
( 4pcs) , graphic 
displays (2pcs), 
terminals (25pcs) 

11.nnc:-:ure 4 

LIKELY FOREIGN SUPPLY 

ru:1cl ion 

'l'o be placed Cll1d used 
in research and design 
depart:Jmnts 

Terminals shall be 
placed in research, 
design, and other 
departrrents 

> 
~ 
I 

-.J 

°' 
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FIRST STAGE 

lb::!!ll 

1. 

2. 

3. 

4. 

s. 

6. 

lA..:;!:ii\..;~ l:1tic;.1 

Ball-headed typing rrachine 

Copyrapid rrachine 

Collating machine 

Enlarger 

~veloping equipnent 

~docing-exposure rra.chine 

Q'.J::n­
tiL:v 

p REL H1 I N /\I~ y E Q u I I) nun L I s T 

T24 Reprogr~~1y and Printing 

LiJ:cly ~:,,u1-cc~ :u1c1 
t'.r~ 

Tccimical clil:a 

2 IBM 

1 IBM 

1 

1 

1 

1 

Type: CDPIER-III 
~el 20 

IBM 
Type: ffiPIER-III 

ffiIJ.A'IDR 

Agfa-Cevaert 
Type: ESKOFOI' 241-1 

Agfa-Cevaert 
Tyre: ESffiFOI'-339 

Agfa-Cevaert 
Type: REPIU1ASTER-

2001 

20 cor.1pa.rtrrents 
Fornut: A4 

Fornat: A1 to AD 

l\nncxu.rc 4 

LIKELY FOREIGN SUPPLY 

FLmcticn 

For single-, and 
double-faced copying 
in fornat A4, with 
simultaneous reduction 
of format A3 to A4 

For quick preparati01 
of plates and c0!7iing 
from cut film to plate 

For reduction of tracing 
par:x=r to cut film 

)"' 
.r:. 
I 

-...J 
-..J 
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FIRST STAGE 

ILl-.::1 

1. 

2. 

3. 

rc~ii -_~:1~ t j c:.:1 

!Etouchir.g and rrmmting table 

Printing ma.chine 

Staple press 

4. Cutting-machine 

5. Perforating nachine 

6. Blue-printing rrat.:hine 

pf~ [L IM I N /\f~ y [ Q lJ T p i·i un L I ~-. T 

T24 Reprography and Printing 

C:n~liLy 'l'ccc'.u1 i ct1l cbt·a 

l\nncxuro 4 

LIKELY INDIAN SUPPLY 

Ftu1ction 
-- -- -- - -- ----- -·· - --- --------- ---------------· 

1 

1 

1 

Enlighted area: min. Forniat A2 

1 Automatic positioning to the 
pre-set format 

Fo:rnat: A2. 

1 Fonnat: AD.Fully automated 

For preparaticn of prints in 
formats A3 and B3 

For blue-printing and folding 

> 
~ 
I 

-..J 
CD 

I 

_J 



SECOND STAGE 

It·:::m l\. •::; ;_~_;n:1t-_j_c;n 

1. Copyrapid nachine 

2. Developing equipm:mt 

3. Collating ma.chine 

4. Microfilm exposure machine 

5. ~licrofilm developing 
equiµrent 

6. Microfilm finishing 
equiprent 

7. Microfilm projector 

PlU:LHiliU\ln EQIJIPi·lr:iif LIST 

T24 Reprography and Printing 

(\1::11- J .ikc'J'/ :oOclF.:._J .::mc1 
'.l'c~clmtc~1l (i:1l'.~1 Li Ly typ .. ~ 

1 

1 

'l 

1 

1 

1 

2 

'l 'ype : cx::E 1900 
DF/CTF 

Agf a-~vaert 
Typ:!: ESCOFal'-339 

LlNDACO, Sweden 

Copies in formats A3 
and A4, wl th carputer 
print copying 
acoossory 

Format: A3 and 'PD 
with variable 
reduction 

/l.nnc.~xurc 4 

LIKELY FOREIGN SUPPLY 

f'rn1cl:ion 

For collecting A3 prints 
> 
~ 

I 
...... 
ID 
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SECOND STAGE 

lte:::: 

1. 

2. 

L\..::_; ',_;::.~ti ;:,;1 

Filnd.l:ying oven 

IE!touching und m:>unting table 

p 1n.: LIM IN i\ I~ y E Q lJI r nun L Is T 

T24 Reprography and Printing 
l\nnexurc 4 

LIKELY INDIAN SUPPLY 
---~-~~----~-----~~-~--~------·-----

(:: i.t1 1 Li t·y 

1 

1 

'l'~:cl 1tLi c:.] cLtt.:.1 
----------------

fulighted area: min. 
Forrrat A2 

FtmcU.01: 

For drying of cut films 

)"' 

""' I 
CX> 
0 
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THIRD STAGE 

Item L\.:s iq1-!alic .. 1 
Qt1:::-.n-
tity 

1. Copyrapid machine 1 

2. Collating machine 1 

3. Tilting-frarre copying 1 
machine 

4. Ball-headed, magnetic 1 
tape COJllX)sing-rnachine 

5. leader printer 1 

r R [ L IM I i'l /\Ry r Q :J I p f.i u n L I s T 

T24 Reprography and Printing 

LiJ~0ly source .:ind 'l'cclmical cbti1 
t:/1J':.:. 

IBM 
'I'ype: COPIER-III 

Model 20 

IBM 20 carpartrnents 
Type: ()')PIER-II I Format: A4 

COLIJ'.'IOR 

IBM 
Type: carposer-82 

l\.nncxu:ce 4 

LIKELY FOREIGN SUPPLY 

F\.mction 

For single-, and 
double-faced copying 
in format A4, with 
simultaneous reductia1 
of format A3 to A4 

> 
~ 

' CX> .... 
Heavy duty machine for 
ccntact copying of 
plates fran cut film 

For making prints 
fran microfilm 

_J 



THIRD STAGE 

Itc:n 

1. 

2. 

3. 

4. 

e-·-~:~ _;:::.i.:icn 

Petouching and rrounting 
tab),e 

Printing rnadline 

Staple press 

Spiral stitdling rnadline 

P R [ L I f.1 I iU\ !{ Y E Q tJ I I' i·l UH L I ST 

T24 Reprography and Printing 

l\nnt3Xtirc 4 

r.n:ELY INDIAN SUPPLY 
- -· --- ---- --- --~---- -~------------------

cu~~nlity '.l'l 1 clu1i~-J.l d~1L:J 

-------------------- ------------

1 

1 

1 

1 

rnlighted area: min 
Fonnat A2 

Fonnat: A4 

Ftu1ction 

For preparaticn of prints in 
formats A3 and B3 

)>I 
~ 
I 

(X) 

"' 

-! 
I 

_J 



A4-83 

Annexure 4 

PRELIMINARY EQUIPMENT LIST 
TS Workshop and Maintenance Department 

FIRST STAGE 

Item Designation 

1. Srrall size lathe 

2. Universal lathe 

3. Univer . _ milling machine 

4. Universal milling machine 

5. Bench drilling machine 

6. Drill press 

7. Hydraulic fra.rred saw 

8. Disc saw 

9. Strap •.;aw (for rretals) 

10. Pedes'_al grinding machine 
(with double grinding 

wheel) 

11 • Universal tool grinding 

12. Plate shear (electric 
operation) 

13. Plate bending machine 
(electric operation) 

14. Tube bending machine 

15. Welding equir.mant with 
generator 

16. Gas welding equipnent 

17. Flarre cutting equiprrent 

1 e. Heat treating furnace 

Quan­
tity 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

LIKELY INDIAN SUPPLY 

Tedmical data 

Clanping dia: 250 nm, 
centre distance: 750 nm 

Clanping clia: 400 nm, 
centre distance: 1CXX> nm 

Table size: 320x1250 nm 

Table size: 400x1600 nm 

Spindle dia: 15 nm 
Spindle dia: 20 rrm 

cutting dia: 250 rnn 

Cutting thickness: 100 nm, 
stroke: 600 nm 

Dia: 600 

Size of grinding wheel: 
17 5 ITTn dia x 20 nm 

Cutting thickness: 3.5 nm, 
cutting width: 12 50 nm 

Plate thickness: 3 nm, 
plate width: 1250 nm 

Size: 500x500x500 nm, 
tertlJerature up to 1200 °c 



A4-84 

Annexure 4 

PREL~MINARY EQUIPMENT LIST 
TS Workshop and Maintenance Department 

FIRST STAGE 

Item Designaticn 

19. Hydraulic pre~s 

20. Benu1 ball press 

21 • Pi.mp for hydraulic tests 

22. Air compressor 

23. Vice benches, supporting 
grates, cases 

24. Hand tools, cutting, 
chipping and drilling 
tools 

25. Strap saw (for wood) 

26. Ccmbined panel planning 
rrachine (for wood) 

27. Disc saw (for wood) 

28. Milling rrachine (for 
wood) 

Quan­
tity 

1 

1 

1 

2 

50 % 

50 % 

1 

1 

29. ~lding rrachine for scrw 1 
strip welding 

30. Drawing table with 
drawing rrachine 

31. Electric truck 

32. Portable electrical 
instrurrent 

33. Earthening tester 

4 

1 

2 

1 

LIKELY INDIAN SUPPLY 

Tedmical data 

Conpressive force: 31.5 kN 

Compressive force: 100 kN 

Pressure: 65/225 bar 

capacity: 15 m3/h, 
pressure. 0.980 MPa, 
connecteci to a buffer tank 
a volume of 100 lit. 

Dia: 600 mn 

Table width: 400 mn 

Disc c.lia: 3CX) rnn 

AC-OC 
voltage: 600 v, 
current: 6 A 

AC-OC 
voltage: 600 V, 
current: 6 A 

Measuring range: 0.1 to 100 Ohm, 
accuracy: ~ 1 % 



A4-85 

Annexure 4 

P~ELIMINARY EQUIPMENT LIST 
TS Workshop and Maintenance Department 

FIRST STAGE 

Item ~signatic:n 

34. Insulatic:n tester 

35. Universal contact 
protection tester 

36. Digital current rreter 
(pronged type) 

37. Portable cos cp mater 

38. Electric truck 

Quan­
tity 

1 

1 

1 

LIKELY INDIAN SUPPLY 

Teclmical data 

Measuring voltage: 
100 to 10X> v, 
r.~asuring range: 0 to 
1<XXX> M:lun 

Mea.:>uring voltage: 
180 to 250 v, 
rreasuring current: 
1 to 10 A 

Voltage: O. 1 to 100CO V, 
cm.rent: o. 1 to 1CXXX) A, 
resistance: o. 1 to 10X> Otun 

Measuring range: 
0.4 to 1 ccs cp 

capacity: 3.0 t 



A4-86 

Annexure 4 

PRELIMINARY EQUIP~ENT LIST 
TS Workship and Maintenance Department 

SECOND STAGE 

Item Desigi.ation 

1. Small size lathe 

2. Small size lathe 

3. Universal lathe 

4. Universal lathe 

5. Shaping nachine 

6. Bench drilling rrachine 

7. Drill press 

8. Centre grinding :rrachine 

9. Plane grindL1g :rrachine 

10. Hydraulic frarred saw 

11. Strap saw (for rretals) 

12. Pedestal grinding machine 
(with double grinding 

wheel) 

Quan­
tity 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

13. Universal tool grinding 1 
rrachine 

14. Plate rolling machine 
(iranual op:?ratioo) 

1 

15. Welding equiprent with 1 
transforrnator 

16. Welding equiprent for 1 
plastic materials 

LIKELY INDIAN SUPPLY 

Technical data 

Clamping dia: 250 rnn, 
centre distanre: 500 nm 

Clamping dia: 250 mn, 
centre distanre: 750 nm 

Clamping dia: 400 ran, 
centre distance: 1000 nm 

Clamping dia: 400 nm, 
rentre distance: 1500 mn 

Stroke: 1C.CO rrm 

Spindle dia: 15 mn 

Spindle dia: 40 rrrn 

Clamping dia: 160 m;i, 
centre distance: 320 mn 

Table size: 200x500 nm 

Cutting dia: 250 rnn 

Dia: 600 

Size of grinding wheel: 
175 rrm clia x 20 nm 

Plate thickness: 2 nm, 
plate width: 10:0 nm 



A4-87 

Annexure 4 

PRELIMINARY EQUIPMENT LIST 
TS Workship and Maintenance Department 

SECOND STAGE LIKELY INDIAN SUPPLY 

Item ~signation 
Quan- Technical data tity 

17. Vice benches, supporting 50 % 
grates, cases 

18. Hand tools, cutting, 50 % 
chipping and drilling 
tools 

19. Drawing table with 2 
drawing machine 

20. Electric truck Cap.: 2.0 t 



A4-88 

Annexure 4 

PRELIMINARY EQUIPMENT LIST 
TS Workship and Maintenance Department 

THIRD STAGE LIKELY INDIAN SUPPLY 

Item Designatioo Quan-
Technical data tity 

1. lhiversal lathe 1 Clamping dia: 400 rnn, 
centre distance: 1<XX> nm 

2. lhiversal milling machine 1 Table size: 320x1250 nm 
3. Drill press 1 Spindle dia: 20 rnn 
4. Hydraulic frarred saw 1 Cutting dia: 250 mu 
5. Pedestal grinding machine 1 Size of grinding wheel: 

(with double grinding 17 5 nm dia x 20 rnn 
wheel} 

6. Drawing table with 2 
drawing machine 



FIRST STAGE 

Item 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

lA:,.:>i~·n~!tio:1 

Digital rrerrory storage 
oscilloscore 

Strain gauge apparatus 

Surf ace roughness rreter 

Strcboscope 

l\-Easurins tape recorder 

Digit-the:rrrcrreter 

• 
TtNo-colour ratio 
pyrareter 

Anenaretcr 

I.ogit.ester 

Digital man::xreter 

I' JU [_ I r.i I ill\ I< y r Q LI T Pr-ll- rn I_ I s T J\nncxure 4 

T6 Instrumentation and Control Department 

(\1::n- LU :<.;1y :;ourc~ .:irn 1 
tity typ.~ 

1 Philips 
Type: PM 3310 

1 Hottinger, GFR 
Type: KWS 3050 

1 Bruel-Kjaer 
Type: 6102 

2 Hungary 
Type: OE-721 

1 Philips 
Type: MINI-Log 4 

2 Tecbnoterm, GFR 
Type: IJl' 9 500 

1 'l'ec~jay, England 
Type: ~colour 

1 'lhcrno-Sys tern 
Type: 1650-1 

3 Hungary 

1 

Type: OE-92 

Keithleg 
Type: 180 

LIKELY FOJmIGN SUPPLY 

ri'c:...~l u;.ic.:.!.1. c1~..:.tLl Fl.met ion 

---- ------------------------
0-60 MHz, 400 VOC 

1 oo um/m-5CX:O ~_an/m 

o.1-30 um+ 2 % 

For rreasuring of 
dynamic characteristics 

For bench-scale and 
plant size experi.rtents 

R.p.m.: 100-999~ 0.1 % For r.p.m. neasurings 

OC-500 Hz,OC-5 kHz, 
~arrying frequency: 
2.7 and 28 kHz 

0-1200 Oc 

)C(}-·600 OC 

0-30 m/scc ± 2 i 

0-5 MHz 

10 µV-1 V, max. 
sensitivity: 1 nV 

Plant size rreasuring 

Plant size measuring 

For '!TL-systems 

:i:­
.i::. 
I 

00 
ID 

_j 



.~ 

1)1\ELif.lINAfn [QUIPi·l[ilT LIST fl.nncxu:co 4 

T6 Instrumentation and Control Department 

FIRST STAGE LIKELY FOREIGN SUPPLY 
------·-----·-------------

Itaa C0Si':;r:.~ti:~:-: 
0.nn- Li l:.__cly sol:n~L~ cu1d 

ti t: y t.~·1 :(~ 
'lt~cl inicetl d.:.d:a Pl.met Jon 

1 Hewlett-Packard 0.2 mV/an-20 V/cm, 
Type: 2FRl\M A3 writing surfaoo 

11. X-Y1-Y2 recorder 

1 Nonra -20 °c - +1372 °c, 
Type: D-2500 precision: ±. 0.3 % 

12. Digit-therrrareter 

1 FOK-GYEM, Hungary Frequency range: 16x16 tine release 
~ 

Type: TR-4091/A 0-10 MHz, clock-\\Ork, logical .c:i. 

max. input 'VOltage: circuits for positive I 
ID 

+ 20 v and negative signals 0 

13. IDgic analyzer 

-
14. Logic probe 3 G1SZOV, Hungary Reception of TI'L- Cllaracterization of 

Type: OE-92 level signals TIT..-system logic state 

3 Ge.--ieration of single Investigation of 
'ITL-irrpulse TI'L-systems 15. LJ:)gic pulser 

2 IABOR MIM, 1 kbyte rrerrory Programning of 1kby+ , 
Hungary (12708)ID1 16. R:lvl emulator 

Type: OL622 

2 Adjustable erasing Erasing of ~·s 
tine max. 15 min ccntent 17. ID-1 eraser 

_j 



rRCLHIIiJ/\l:Y U)!JJPr.lUlT LIST 

T6 Instrumentation and Control Department 

FIRST STAGE 

It..::::1 L\...si~;:nt:i en 

1. Digital multirreter 

2. Digital multirreter 

3. Multi tester 

4. DC power supply 

5. Double beam oscilloscope 

6. 12-point recorder 

7. Digital multi.Ireter 

8. Irrpulse generator 

9. Digital portable multirreter 

10. Digital frequency rreter 

11. t-t:!gdun-rreter 

12. Capacitance rreter 

(\F1!1Lity 

3 

1 

4 

2 

2 

1 

1 

'l'L~cllnical cLlL.J. 

AC-OC voltage, current, resistance 
rreasuring 

AC-DC voltage, current, resistance 
rreasurint 10 uV - 1CXX> v, 
10 rraun - 1cx.o kOhrn 

3-channel supply unit. AC-CC 
voltage, current rreasuring 

Output voltage: 2x0-40 v, 
output current: 0-2A 

0-50 MHz, 0.005 V/space-
10 V/space 

0-1500 °c pt-PtRh, 
0-1200 °c Ni-CrNi 

100 mV-1200 V (in 5 zones), 
nax. sensitivity: 100 µV, 
input impedance: 10 M)}m\ 

1 10 Hz-10 MHz 

4 100 mV-600 V; 10 A - 0.2 A 

1 2 Hz-25 MHz, 50 us-0.5 sec. 

1 o. 6 t-'Oulr500 '!'Chm 

1 0.(X)l pF-100 µF 

.l\nnexure 4 

LIKELY INDIAN SUPPLY 

FLu1ction 

General 

For rreasurings of high level 

Resistance, ~rature 
rreasuring. Signal gen­
erator 

For circllital experilrents 

For circuital experirrents 
and plant scale rreasurings 

For plant size rreasurings 

> 
""' I 
ID .... 

_J 



r f~ r: L I :.1 IN,'\ fly E Q u l f' t-: UJT L rs T 1\nnuxurc 4 
T6 Instrumentation and Control Department 

FIRST STAGE 
Ll!a;r,y INDIAN SUPPLY 

IL:in 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

--------------- ------------·----· ----- -----··-··--·--------------
L\:::.· i•j;1,1'..: i ·.1 i (\;:ml it1 T~d ll ii ;::al cL ti ct 

----------------------
Inductirn-rreter 

Instrmental lathe 

C:Ouble beam storage oscilloscope 

Digital multirreter 

D:>uble pc:y.-.er supply 

Functirn generator 

IDgic analyzer 

1 0.05 µH-1.15 H 

1 M::!chanician turning lathe and 
drilling milling-cutter equip­
rrent 

1 

2 

3 

1 

1 

Frequency range: 0-25 MHz, 
max.input voltage: 1CO V, 
max.storage ti.Ire: 'i h 

l\Easuring range: 
1CO uV-1<.xO V=, 
1co uveff -500 veff' 
1CO nA-1A=, 1CO nA ff -2A ff' 
0.1-2 mhm e e 

Output voltage: 2x0-40 V 
output current: 2x0-2A 
stability: 0.5 %/8 hours 

Frequancy range: 0.01 Hz-10 MHz, 
signal shai:es: rectangular, 
triangle, sin, 
signal amplitude: 0.01V-10V 

l'tu1cUon 

For precisiO'l nechanician works 

Examination of single run, 
randanl.y occuring signals 

For rreasuring of 'AC/OC voltage 
and current as well as 
resistance 

Supply unit of high reliability for 
starting of sample panels, circuits 
and equipr.ant 

Starting and trail of sanple 
panels and experiirental circuits 

Complex trial of 'ITL, ECL and 
CMJS-systems 

' --

> 
~ 

I 
\0 

"' 
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SECOND STAGE 

Item r:.._,.;i,J:':-ti c;1 

1. Digital nenory storage 
oscilloscope 

2. Multiline recoroors - 4 pen 

3. Strain gauge apparatus 

4. Strain gauge apparatus 

5. Digit-tl\enroneter 

6. Logitester 

7. X-Y -Y recorder 1 2 

8. Recording multineter 

9. Digital multi.n'Eter 

p REL IM I rJI\ Ry [ () u I I' ri un L Is T 

T6 Instrumentation and Control Department 

Qu.:m- Likely :.>oun:c ,:md 
tity typ~ 

1 Philips 
Type: PM 3310 

2 Linseis, GFR 
Type: L2001-6 

1 Hottinger, GFR 
Type: KWS 3050 

1 Brliel-Kjaer 
Type: 1516 

1 Tedmoterrn, GFR 

4 Hungary 
Type: OC-92 

1 Hewlett-Packard 
Type: 2FRAM 

1 Goerz 
Type: Multiscript 

1 Hewlett-Packard 
Type: 3490A 

'l'cdmic~~il clata 

0-60 MHz, 400 VOC 

o. 5 mV/250 rnn, 
max.writing speed: 
1 m/sec 

100 µm/m - 5000 µm/m 

~asuring frequency: 
OC-300 kHz, 
No. of rreasuring 
places: 501 _

4 sensitivity: 10 , 
rreasuring tirre: 0.5-4 s 

0-1200 °c 
0-5 MHz 

0.2 mV/cm-20 V/crn, 
A3 writing surface 

50 µA-1 A; 100 mV-500 V 

100 mV-1 kV 
precision: 0.001 % 

--

Anncxucc 4 

LIKELY FOREIGN SUPPLY 

Ftmction 

For rreasuring of dynamic 
characteristics 

For plant size rreas­
urings 

For bench-scale and 
plant size experiments 

Plant size rreasurings 

For TI'L-systems 

)ii 
.i:.. 
I 
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SECOND STAGE 

I tern 

10. 

11. 

12. 

J.).::sicr1~tion 

4096 channel analyzer 
with ccnverter 

Cooled serni-ccnductor 
detector 

Energy-selective scaler 

13. Scintillaticn neasuring 
head 

14. Radiaticn dose intensity 
rreter 

15. Ccntamination rreter 

16. Logic prdJe 

r'i(lLlM!N/\l\Y LQllIPi·iUIT LIST 

T6 Instrumentation and Control Department 

01~:n­

tity 

1 

Likely source <.md 
ty1'.0 

KFKI, Hungary 
Type: ICA-80 and 
A/D converter 

1 A'TCMKI, Hungary 
Nucl.Ehterprizes, 
England 

4 GN-t1A, Hungary 
'l'ype: NK-350 

4 c;ru.t.1A, Hungary 
Type: ND 131F 

1 G1M4A, Hungary 

1 TISSZ, USSR 

3 a15Zt>V, Hungary 
Type: PE-92 

'i'cdmicc:il d.:-1t.:.t 

Multichannel system 
fitted to the 
arnplitu<Es of 
semiconductor 

Li(Ge) semi­
conductor 

Solid slate circuits 
for counting, 1 to 
10 V threshold 
voltage, adjustable 
windON level, 
adjustable supply 
voltage 
Including: NaJ (T1), 
plastic, filosfilor and 
ZnS detector-crystals 

In the range of: 
0.01 sv-10 sv 

Pecepticn of TI'L­
Ievel signals 

/\nne>xu cc 4 

I.IKELY FOREIGN SU ~PLY 

Function 

Ganrna spectraretric 
analysis 

Ganrna spectraretric 
analysis 

For neasuring of surface 
contaminaticn of a.,a,y 
radiaticn 

Cllaracterization cf Tl'L­
systems logic state 

)" 
.i:i. 
I 
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Pf< E L I M I i'l ARY [ Q lJ I 1 :.J L NT L I ST /l.nncxu 1'.'C 4 

T6 Instrumentation and Control Department 

SECOND STAGE 

Item LA::sic;n:1tic.n 

17. µP reveloprent system 

18. Micro-manareter 

19. Pnematic universal test 
bendles with accessories 

20. Electrcnic test and 
calibrat~~ benches 
crnplett with plugged­
in rrodular AC/OC 
voltage sources, neters, 
calibrat:ors 

21. Multiline recorders - 6 pen 

22. Flow calibration rig 

23. Portable conbustible gas 
detectors 

24. Test, calibraticn and 
repair benches for 
ccntrol valves 

Qucm- Likely sm:rcG ~md 
tity tyro 

1 TEK'l'lnilIX, USA 
Type: IDDEL 8002 

2 USSR 

2 Scandura, Italy 

1 Scandura, Italy 

2 Linseis, GFR 
Type: L2001-4 

1 UK 

2 UK 

2 UK 

LIKELY FOREIGN SUPPLY 
--· 

'L'cdmi.c3J cl:t·a 

z 80 basis central unit, 
dual floppydisc, line 
printer, 2716 PR:M 
program 32kByte rrerrocy 

o. 5 mV /250 nm, 
!l'aX. writing speed: 
1 m/sec 

FLu1ction 

Cevelopnent of opera­
tion prograrme for 
micro-processor 
e<.-ntrolled neasurinq 
and caitrol equipnent 

For plant size 
neasurings 

Flow calibraticn for 
or if ice f'la'.:es 

)ii 
~ 
I 

w 
U'I 
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SECOND STAGE 

Item u.~s_i_~;:1~1tion 

1. Digital multirreter 

2. Digital mult.im:ter 

3. Multi tester 

4. DC ~r supply 

s. Cbuble beam oscilloscope 

6. 12-p:>int recorder 

7. Inpulse generator 

8. Digital p:>rtable multirreter 

9. Digital frequ=ncy neter 

10. lead-shielding 

PRELININARY EQUIPMENT LIST 

T6 Instrumentation and Control Department 

Ou-:intity 'l\ .. ~clmic.::i.l Lht..J. 

3 

1 

4 

3 

3 

1 

1 

3 

1 

4 

AC-OC voltage, current, 
resistance neasuring 

AC-DC voltage, current, 
resistance rreasuring 
10 uV - 1CCD V, 
10 rraw - 1 cco kOhm 

3-c::hannel supply unit, AC-OC 
voltage, current rreasuring 

Output voltage: 2x<:r40V, 
output current: 0-2A 

0-50 MHz, 0.005 V/space-
10 V/space 

0-1500 °c Pt-PtRl, 
0-1200 °c Ni-CrNi 

10 Hz-10 MHz 

100 mV-6CXJ V: 10A - O. 2 A 

2 Hz-25 MHz, 50 ~s-0.5 sec. 

11. Stainless steel, or dlrcrrclad 30 Possibility of suitable decontamina­
tion, alkali and acid resistive platter, pliers, pincers 

12. Analytical balanre 1 

, • 

Anne>:ure 4 

LIKELY INDIAN SUPPLY 

F\mction 

General 

For rreasurings of high level 

Resistance, tE!J11?0rature 
xreasuring. Signal generator 

For circuital experiments 

For circuital experiments and 
plant scale neasurings 

For plant size neasuring 

> 
.to 
I 
~ 
O'I 

For recepticn of a,13 and y-radia­
tioo sources 

_j 



SECOND STAGE 

Ite."11 

13. 

14. 

15. 

16. 

17. 

t=es i<:P'• U.oa 

Laboratory balance 

Laboratory centrifuge 

Lead tresor 
Dry chanber 

Double beam storage 
oscillosco~ 

18. Digital multineter 

19. Double po.ver supply 

20. Function generator 

PI< EL HI I NI\ RY E Q IJ I I' i·I U lT L I ST l1.nncxure 4 

T6 Instrumentation and Control Department 

LIKELY INDIAN SUPPLY 
----------------------------------

Ouu.nU Ly '.i.'vd lll i c:il d~ L-a 
-------------------------------

1 

1 

1 

1 

2 

3 

3 

2 

R.p.m.: 3CX>, V = SO ml 

Min. 2 cm Pb-steel wall.-thickness 

Possibility for rranipulation 
with rubber gloves and for pro~r 
decontamination 

Frequency range: 0-25 MHz, 
rcax.input voltage: 100 v, 
max.storage tine: 1 h 

l\easuring range: 
100 µV-1CXX) V=, 
100 uveff -soo veff 
100 nA-2A=, 
100 nAeff -2Aeff 
o. 1 Cbm-2 IDun 

OUtput voltage: 2x0-40 V, 
output current: 2x0-2A, 
stability: o. 5 ';,/8 hours 

Frequency range: 
0.01 Hz-10 MHZ, 
signal sha~s: rectangular, 
triangle, sin, 
signal arrplitude: o.01v-1ov 

Flinction 

Examination of single rm, 
randanly occuring signals 

For rreasuring of AC/OC voltage 
and current as well as 
resistance 

Supply unit of high reliability 
for starting of sanple panels, 
circuits and equipnent 

Starting and trial of sanple 
panels and experimental 
circuits 

):ii 
.i:i. 
I 
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Pl-~ EL IM I NJ\ HY E Q U I P t·I ENT L I ST 

T6 Instrumentation and Control Department 

SECOND STAGE 

lt,,,,;.;a l \.-·s .iqi:c-,tiu:i (lU.:U1 t:i t y 'l'cdmic,i.l cbtc:t 

21. Digital voltireter 4 

22. AVO multineter 5 

23. Digital Ii: tester 5 

24. lbiversal bridge 5 

25. \'beatstone bridge 5 

26. Electrcnic counter 3 

27. cable fault detector 3 

28. Auto-transfonnator 3 

29. Phase and poiver factor ~ter 5 

30. Soldering station 10 

31. Shunts-various ranges 20 

32. Illuminated magnifying glass 5 

33. Drying heat treatrrent fumaoes 

34. Test, calibraticn and repair 1 
bend1es for weighing equiµrent 

35. Ultrasooic cleaner 2 

36. Vacuun cleaner 2 

37. letter stanping tool 1 

Anne>:ure 4 

LIKELY INDIAN SUPPLY 

Ftu1ction 

To \\Ork oo electrical/ 
electrcnic ci:-.:·cuits 

)I 
~ 
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Pin L Ht HU\f~ Y CQIJ: Pi·ll:ilT LIST 

T6 Instrumentation and Control Department 

SECOND STAGE 

Item r\::'° .i <._::--.~; t j en 

38. Oscillator 

39. 

40. 

41. 

Small range air catpressor 

Shape inp.generator 

Logic analyzer 

---------·------·-- -· ---- -·-·-·-------- -
(\1.:::;1Lity 

2 

1 

1 

1 

'l"- dicl Ldl lLil:a 

0.001 Hz-1 MHz, colour, square, 
triangle, sawshaped 

.;, '----~- ------~ 

l\nnexure 4 

LIKELY INDIAN SUPPLY 

FLu1ction 

canplex trial of 'ITL, ECL 
and CM:>S-systems )ii 
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THIRD STAGE 

It.Ci."n D::sic;r1u.tic:1 

1 • µP c:Eveloprent system 

PRE L HI I NARY E Q U I P i·l EiH L I ST Annexucc 4 

T6 Instrumentation and Control Department 

LIKELY FOREIGN SU?PLY 

QG:m- Likely sourc~~ cuh-'t 
titi tn~ 

1 TEKT!UNIX, USA 
'fype: MJDEL 8002 

Technical dcrla 

z 80 basis central unit, 
dU:l.l floppy disk, line 
printer, 2716 PR:l-1 
program 32kbyte rrenory 

Flmction 

Developrent of opera­
tion progranrres for 
microprocessor 
cxntrolled rreasuring 
and ccntrol equipocmt 

.,> 

> 
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