
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


Project Number DP/IND/82/034/11-0s/31.9.B 

APPROPRIATE AUTON\TION PROMOTION PROGRAMME 

DP I IND/ 82/034 --"; r 

! 
i f 

! 
' 
/ INDIA 

Technical Report 

REVIEW OF THE APPROPRIATE AUTOMATION PROMOTION PROGRAMME 

AND RELATED AUTOMATION DEVELOPMENT ACTIVITIES IN INDIA 

· Prepared by 

Theodore J. Williams 
Consultant, L~iIDO 

Based on a Visit to India 

June 22-29, 1985 
,,,,,,,. ·-. 
. ,/ 



I. 

II. 

III. 

IV. 

v. 

TABLE OF CONT!NTS 

SUMMARY •••• . . . . . . . . . 
CONCLUSIONS Adi> RECOMMENDATIONS • 

INTRODUCTION AND PURPOSE OF THE MISSION 

STATUS OF THE STEEL INDUSTRY PROJECT 

IMMEDIATE FUTURE PLANS FOR THE PROJECT 

. . . . 

VI. REFERENCES . . . . . . . . . . . . . . . 

l 

2 

4 

5 

7 

8 

VII. APPENDICES 

AI - Membership of the National Level Committee 
on Steel Plant Automation for the Integrated 
Control Systems for Steel Plants Project 
(INCOS) . . . • 7. . . . . . . . . . . . . 9 

AII - Development Program for INCOS as Prepared 
by the National Level Committee in Steel 
Plant Automation • • • • • • • • • • • • • • 11 

A!II - Division of the Tasks of Appendix AII 
Among the Members of the Systems 
Engineering Conmiittee • • • • . . • • . • • • • 18 

AIV - MeDi>ership and Itinerary of the Study 
Group on Steel Plant Automation • • • • • • • • 24 

AV - Correspondence Concerning Visit to India 
of June 22-29, 1985 ••••••••••••••• 27 

AVI - Program.ne During the Missi~n of Professor 
Theodore J. Williams to India on 
June 22-29, 1985 •••••••••••••••• 36 

AVI-1- Schedule for Plant Visit - Bhilai Steel 
Mill, June 25, 1985 •••••••••.•• 41 



SUMMARY 

At the request of the Department of Electronics of the 

Government of India through its Appropriate Automation Pro­

motion Programne (AAPP) and with the approval of the United 

National Industrial Development Organization (UNIDO) and the 

United Nations Development Programae (UNDP) for India, the 

author spent the period of June 22-29 in India. The purpose 

of the visit was to review the progress of the project en­

titled'. Integrated Control System for Steel Plants (INCOS). 

This p=oj ec~ ~'"d been set up by the Govern.amt of Ia.dia 

through the Steel Authority of India (SAIL), the Department 

of Steel, the Depr:tment of Electronics, and the Planning 

Commission ~t least partly as a result of discussions held 

during the December 1984 visit of the author to India (See 

Report, Reference 1). 

A National Level Committee on Steel Plant Automation 

(Appendix AI) had been set up in February 1985 and in two 

meetings had endorsed a program similar to the elW\JDPle pro­

gram worked out by Hr. G.S. Varadan, Chief Coordinator of 

AAPP and the author (Appendix II of Reference 1). The re­

vised program is presented in Appendix A-II. The Bhilai 

Steel Plar..t, Bhilai, India, has been chosen as the site for 

the initial project. As a result of these meetings a Systems 

Engineering Group was set up at the Bhilai Steel Plant to 

develop the background information necessary to prepare a 

detailed proposal for INCOS. The division of the tasks of 
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\ppendix All to this Systems Engineering Group is given in 

Appendix AIII. Second a Study Group of meai>ers of the Na­

tional Committee and Systems Engineering Group was sent 

abroad to review similar systems in Netherlands, American, and 

Japanese steel mills and to assess potential control systems. 

(See Appendix AIV for the composition of this study group and 

their itinerary). 

'lbe author was actively involved in arranging the visits 

of the Study Group and in accompanying them on their visits 

in the United States. 

During the current trip to India a visit was made to the 

Bhilai Steel Plant to view the plant and review the work to 

date of the System Engineering Group. 'nlis Group is actively 

at work in carrying out the tasks of Appendix AII and are 

curn:ntly on schedule with these tasks. 

No specific review of other aipects of the Appropriate 

Automation Promotion Programme beyond the INCOS Project were 

carri~d out during chis visit. 

CONCLUSIONS ~ RECOMMENDATIONS 

The following conclusions have been arrived at as a result 

of the visit to India during June 1985 and the review of the 

current status of the Integrated Control System for Steel Plants 

Project (INCOS). 
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l. The progress which has been made on the Integrated 

U>ntrol System for Steel Plants Project (INCOS) 

since the author's visit to India in December 1984 

has been truly substantial and indicates the ex­

ceptional interest and backing that this project 

has geuerated in all who have been connected with it. 

2. The Systems Engineering Group at the Bhilai Steel 

Plant has tackled its task of collecting the data 

for the proposal for project fina1
_ approval with 

vigor and is currently on schedule in making this 

data available. 

3. The Systems Engineering Group is only now reaching 

these points in the overall task where substantial 

decisions on f11ture project direction must be made. 

However, they appear to be well equipped to make and 

substantiate these decisions where ne~essary. 

4. 'lbe project enjoys th~ vigorous backing of the 

Managing Dire~tor of Bhilai Steel Plant (Mr. K. R. 

Sangameswaren) and his staff. It also is currently 

well received by the management of the Steel Authority 

of India (SAIL) and of the Department of Steel and 

of the Department of Electronics of the Government 

of India. 
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INTRODUCTION AND PURPOSE OF THE MISSION 

'lbe author visited India in November-December 1984 under 

the auspices of the United Nations Industrial Development Or­

ganization (UNIDO) and the United Nations Development Program 

(UHDP) for India to review the Appropriate Automation Promotion 

Progranme (AAPP) of the Department of Electronics of the Govern-

ment of India. The report of that visit is listed as Refer­

ence 1 of the List of References of this report. 

While in India in Deceni>er 1984 the author worked with 

Mr. G. S. Vaxadan, Chief Coordinator of AAPP to develop an 

initial proposal fo~ a much larger project than AAPP to de­

velop an overall hierarchical computer control system for one 

of India's integrated steel mills. That proposal is presented 

in Appendix II of Reference 1. That work is to be based on an 

earlier Purdue University study with the American Steel Industry 

(aeference 2). 

Subsequent to that ~isit, the author was again invited to 

India during June 21-29, 1985 to review the status of the work 

on the steel mill project now officially entitled: Integrated 

Control System for Steel Plants Project (IBCOS). Pertinent 

correspondence with the Government of India and the United Na-

tions conce.cning this latter invitation is presented in Ap-

pendix AV. Th~ itinerary for the trip itself is presented ir. 

Appendix A.VI. 

As noted, time in India during this visit was de,1oted to 

a re•riew of the status of the INCOS Proj 2Ct, its accomplishments 

to dat~. and its plans C'.nd prospects for the future. 
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STATUS OF !!!! STEEL INDUSTRY PROJECT 

Appendix AVII is a reprint of a paper presented at the 

Round Table 2!!. Steel Industry entitled, "Computerization and 

Automation in the Steel Industry." The Round Table was held 

in New Delhi at the Department of r:ectronics of the Government 

of India on February 18, 1985. 'nlis paper presents the Indian 

view of the state of steel plant automation in the industrial 

countries of the West and the standard against which the Indian 

steel plant automation project must be planned. 

The basis for the conduct of the proposed project was the 

proposal developed by Mr. G. S. Varadan and the author and 

presented in A}Jpendix II of the author's report of his visit 

to India in November-December 1984 (Reference 1). 

The Government of India set up this project through the 

S~eel Authority of India (SAIL), the Department of Steel, the 

Department of El£ctronics, and the Planning Commission. The 

initial action was the designation of a National Level Com·· 

mittee on Steel ?lant Automation (see Appendix AI for mem­

bership) in February 1985. This committee has had two meetings 

(February 22 and March 22, 1985). They have established a for­

mal project to be entitled, Integrated ~ntrol System for 

Steel Plants (INCOS) and have designated the Bhilai Steel Plant, 

Bhilai, Madhya Pradesh, as the e.itperimental plant for the pro­

ject. They also accepted a ~lightly modified version of the 

originally proposed project outline {Appendix AII) and desig­

nated a Systems Engineering Group at the Bhilai Steel Plant to 

beg~n the initial work of the project. 
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'nle Systems Engineering Group is composed of Bhilai Steel 

Plant personnel assisted by pe13onnel of potential cooperating 

companies as follows: Bhilai Steel Plant; Metallurgical Con­

sultants, Ltd. (MECON); Bharat Heavy Electricals, Ltd (BHEL); 

Computer Maintenance ~orporation (CMC); Electronics Corpora­

tion of India, Ltd. (KELTRON) and Instrumentation, Ltd, (IL) 

of Kora, India. The group is under the direct supervision of 

Mr. K. R. Sangameswaren, Managing Director of the Bhilai Steel 

Plant. Thus it enjoys his vigorous backing in carrying out its 

tasks. 

As of the time of the author's visit to the Bhilai Steel 

Plant (June 24-26, 1975) the G~oup had completed Items 1-3, 5 

and 6 of Phase I of the Project Plan as listed in Appendix All 

and had begl.m work on several others and thus is essentially on 

schedule as of this time. 

'n'e project also enjoys a very high visibility among the 

management of the Steel Authority of India, Ltd, of the Depart­

ment of Steel and the Department of Electronics of the Govern­

ment o= India and of t~e Planning Commission, also of the Govern­

ment of India. As noted in the itinerary meetings were held 

with high officials of each of these bodies during the author's 

visit to India. Each shoHed a very high interest in and knowledge 

of the INCOS project and a desire for it to proceed and succeed. 
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IMMEDIATE FUTURE PLANS FOR THE PROJEcr --
Immediate plans for the Integrated Control System for 

Steel Plants Project (INCOS) call for a continuation of the 

work on Phase I of the Project Plan (Appendix AII) with a 

scheduled completion of the automation specification of Item 4 

of Phase I by early August. 'nle author expects to return to 

India during the first week of September to aid in the :.eview 

of this document before its final publication. 

It should be noted that the immediate work of the Systems 

Engineering Group involves the determination of many decisions 

of vital importance to the future of the project as included in 

Items 7-12 of Phase I of the Project Plan. It is believed that 

the Group is equipped to make the necessary determinations. 
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l. Shri R.P. Khosla, Secretary 
Department of Steel 
Ministry of Steel & Mines 
Udy~g Bhawan, New Delhi-3 .•.••• Chairman 

2. Dr. N. Seshagiri, Additional Secretary 
Department of Electronics 
E-Wing, Pushpa Bhawan, 
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3. Shri K.R. Parameswar, Adviser (I&H) 
Planning Commission 
Yojana Bhawan, 
New Delhi-I .•••.. Member 

4. Shri Pradip Baijal, Jt. Secretary 
Ministry of Steel & Mines 
Udyog Bhawa, 
New Delhi-3 .•.•.. Member 

5. Shri S. Samarapungavan, Chairman 
Steel ·Authority cf India Ltd. 
Ispat Bhawan, Lodi Fdtate, 
New Delhi-3 •..•.. Member 

6. Or. G. Mukherjee, Vice Chairman 
Steel Authority of India Ltd. 
!spat Bhawan, Lodi Estate, 
New Delhi-3 .••••• Member 

7. Dr. S.C. Mehta 
Chief Expert (Automation & Computerization) 
Steel Authority of India Ltd. 
Ispat Bhawan, Lodi Estate, 
New Delhi-3 ....•• Member 

8. Dr. S.K. Gupta, Director (R&O) 
Research & Development Centre 

for Iron & Steel 
Steel Authority of India Ltd. 
P.O. Hinoo, Ranchi-834 002 ...... Member 
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9. Shri P.C. Laha 
Chairman & Managing Director 
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Ranchi-834 002 •..•.• Member 

10. Snri M.s.s. Murthy 
General Manager 
Industrial Systems Group 
3harat Heavy Electricals Ltd. 
25/l Mahatma Gandhi Road 
Bangalore-560 001 •.•••• Member 

11. Shri D.R. Ahuja 
Chairman & Managing Director 
Viskhapatnam Steel Plant Ltd. 
P.O. Gujuwaka 
Visakhapatnam-530 026 ...•.• Mem~er 

12. Shri S.V. Kasargod 
General Manager 
Systems Group, ECIL 
Electronics Corporation of India Ltd. 
Cherlapalli 
Hyderabad-500 762 •...•• Me~her 

13. 01. S. Parathasarathy 
Computer Maintenance Corporation 
Hyderabad ...••• Member 

14. Prof. I.G. Sharma 
Professor 
School of Automation 
Indian Institute of Science 
Bangalore-560 012 

15. Shri G.S. Varadan 
Chief Coordinator (AAPP) 
Department of Electronics 
E-Wing, Pushpa Bhawan, 
New Delhi-110 062 

.....• Member 

...... Member-Secr~tary 
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APPENDIX A II 

TASKS FOR PREPARATION OF PHASED IMPLEMEMTATION PROGRAMME 

The following paragraphs describe the suggested phases 

of the overall activity as worked out by Prof. Williams 

and Shri G.S. Varadan, Chief Coordinator AAPP along with 

inputs from Dr. S.C. Mehta, SAIL. The entire activity 

has been subdivided into five different phases and the 

important actions that are needed to be taken are indicated. 

PHASE I 

1. To conduct a survey of the current status of the 

plant that is selected in terms of 

a) Energy balance 

b) Materials balance and yield analysis 

c) Operational rules 

d) Complete plant specifications. 

This work needs to be carried by a full time task group 

located at the selected plant comprising specialists from 

among the concerned organizations. 

(March 31, 1985) 

2. A definite goal for the entire project is to be proposed 

in the first instance. This may also call for a 

visit by a small group consisting of representatives 

of Steel Pl1nt, MECON, SAIL and DOE to similar plants 

such as the Inland Steel, USA or NIPPON Steel, Japan 

and Hoogovens Steel Plant:, Holland. This task is 

expected to be complete by April, 1985. 

(April 30, 1985) 
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3. Preparation of an interim report. (.hn~ 1, 1985) 

4. Develop an automation specification similar to the 

Purdi.Je University Report No. 98 "Tasks and Functional 

Specification of the Steel Plant Hierarchical Control 

System" (Reference 2). (August 1, 1985) 

S. An instrume~tation audit, i.e., what is currently 

available and operational in the selected steel plant 

versus wh~t is needed to be carried out. 

(April 30, 1985) 

6. In order that the modernization is carried out starting 

at a definite basic level the manufacturing equipment 

which may need major maintenance and/or replacement 

is to be assessed. The additienal equipment vital 

for a model plant for example-a continuous caster, 

etc., may be examined. (April 30, 1985) 

7. Based on 2 to 5 above, a time based procurement and 

installation programme for the automation equipment 

desired needs to be prepared. (July 1, 1985) 

8. Simultaneously the personnel required along with 

the skills, training requirement, the time of their 

availability, etc., are to be specified. (July 1, 1985) 



- .. ~ ... . ' . .. :. : .,· .. . . 
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APPENDIX A II (Cont.) 

9. A listing of requirement of mathematical models, 

optimization and control algorithms, package programmes, 

etc., required to implement the proposed automation 

system is to be prepared. The sources of availability 

(Locally developed, purchased from abroad, etc.) 

and timing uf the need for which are to be determined. 

(July 1, 1985) 

10. The lcquired standards for programming languages, 

plant internal communication systems, instrumentati~n 

systems, power systems, etc., are to be specified. 

If possible, steps should be taken to make these 

I~dian National Standards. (July 1, 1985) 

11. The requirements for assuring environmental safety, 

power. supply stability and maintenance ~f computers 

and automation systems are to be assessed. 

(July 1, 1985) 

. 12. The complete details of the succeeding phases along 

with a detailed budget for the total project are 

to be prepared. (September 1, 1985) 

(Please see the bar chart enclosed) 

PHASE II 

1. Procurement of materials and equipment noted for 

Item 6 of Phase I. (October, 1985) 

.).'.; . 

- "-!..." :-."" 
_t_=. 
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2. Procurement of materials and equipment noted in Item 

7 of Phase I. (October, 1985) 

3. Initiation of training programmes and recruitment 

of personnel of Jtem 8 of Phase I. (February, 1985) 

PHASE III 

1. Necessary modelling of plant process listed in Item 

9 of Phase I is co be carried out indigenously/or 

1ith the assistance of the Purdue University Group~ 

(September, 1985) 

2. The programming of computer systems required for 

the project is to be undertaken. {January, 1986) 

PHASE IV 

1. Check out of computer systems at the manufacturing 

plant. (December, 1987) 

2. Shipment and installation of the computer systems 

after above check out. (March, 1988) 

3. Hardware check out of computer systems at site. 

(June, 1988) 

4. Installation and commissioning of various systems 

and programmes. (August, 1988) 
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PHASE V 

l. Phased operation of computer systems one by one until 

the entire system is operational. (November, 1988) 

2. Operation of the full system for a certaiu period 

of time, i.e., about 3 months. (March, 1989) 

3. The performance verification and success of the new 

systems versus the automation levels specified at 

Item 2 of Phase I is to be carried out. (June, 1989) 

4. Any modifications of systems progra11111e and equipment 

has necessary to achieve the goals committed on Item 

2 of Phase I is to be carried out. (April, 1989) 
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APPENDIX A III 

DIVISION OF THE TASKS OF APPENDIX AII AMONG THE MEMBERS 

OF THE SYSTEMS ENGINEERING COMMITIEE 

Group No. 1: Instrumentation and Control Including PLCs. 

Organizations to be involved: DOE/ECIL/IL/BHEL/SAIL/MECON 

1. Take stock of the existing sensors, instruments, 

and control systems including PLCs. A format already 

exists with SAIL which had earlier prepared the report. 

The list may oe updated indicating in each case its 

compatibility to other digital equipment. 

2. New sensors/instruments which need to be installed 

to make the system/zone operational with the proposed 

control schemes. 

3. Make schematic drawings of each system/zone which 

would indicate the location of sensors/instruments. 

This would need discussions with plant managers who 

may also need to guide the group from time to time. 

4. Priorities and criticalities may also need to be 

indicated so that the finalization of schemes (depending 

upon resources) will be easier. 

5. List out all sources and suppliers of sensors/instruments 

and control equipment keeping however certain criteria 

such as reliability, service support, easy avai~ability, 
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operational history, need for spares, technology/redundancy. 

communication facilities, front-panel maintenance, 

etc. 

6. Suitability of process equipment for instrumentation 

and automation. Expansion and major replacements 

may be separately listed for the National Committee 

to decide the priorities. 

7. Time-based procurement and installation programme 

may also be worked out. 

8. Suggest maintenance and spares requirements to ensure 

reliability and availability. 

Group No. 2: Computer Hardware/Software, Modelling, and 

Simulation 

Organizations to be involved: DOE/BHEL/ECIL/SAIL/MECON/IISc./ 

PURDUE 

1. Make complete study of hierarchical, distributed 

systems including literature collection, current 

status at Bhilai and future requirements. 

2. Make zone-wise or area-wise studies of existing schemes 

and propose schemes in consultation with Group 1 

regarding requirement for control loops, etc. 
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3. Suggest standard hardware and list out requirements 

for software viz mathematical models, algorithms, 

simulation package programmes, etc., sources of availability, 

i.e., locally developed/to be developed, purchase 

from abroad. List out clearly tasks and time targets 

for procurer1ent and development; specify staadards 

for communication systems, power supply requirements, 

etc. 

4. Suggest measures for safety, maintenance of computers, 

requirements of computer installation such as building, 

flooring, cabling, etc. 

5. Suggest training and experts requirements and identify 

clearly the capabilities and gap areas. Also indicate 

the timings of each. 

Group No. 3: Management Inte~ration Finance, Materials, 

Personnel 

Organizations to be involved: BSP/SAIL/CMC/IIH/RDCIS 

1. List out major areas that need computerization and 

integration keeping in view the economic benefits, 

time savings, inventory savings, etc. 

2. Interact with other groups for raw material control, 

mining inventory control, production scheduling, etc. 
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3. Suggest measures for information retrieval and documentation, 

al3o suggest priorities. 

Group No. 4: Training Requirements, Facilities and Development 

Organizations involved: OOE/BSP/CMC/IISc.iSAIL 

l. List out training requirement of Groups 1 and 2 with 

constant interaction. Var~ous levels such as top 

executives, middle level executives and engineers, 

maintenance engineers should be considered. 

2. Hake requirements of comorehensive facilities for 

training-skills of trainers, trainees, experts from 

India and abroad. Also provide for certain basic 

minimum facilities for dev~lopment work/demonstrations, 

etc. 

3. List out training material such as audio-visuals, 

including films, slides, transparencies, etc. 

Group No. 5: Pl&nt Data Collection 

Organizations tu be involved: SAIL/MECON/BHEL 

1. Audit of the state of the chosen plant as follows: 

a) Develop ~ plant energy balance similar to that 

of Table 21-IV, Purdue Report (Reference 2). 

b) Develop a material balance and yield analysis 

similar to Figs. 21-5, 6 and Table III of the 

Purdue Report. 
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CJ Prepare a set of operational rules for the current 

and proposed plant operations simila~ to that 

of Table 21-I, V of the Purdue Report. 

d) Prepare a complete plant specifications similar 

to Table 21-I, II of the Purdue Re~~~t. 

2. Propose a set of advanced but achievable goals for 

the project. Repeat Step 1 above with the numbers 

changed to reflect the gains expected from the automation 

project. 
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APPENDIX A IV 

MEMBERSHIP AND ITINERARY OF THE INDIAN STUDY GRCUP 

ON STEEL PLANT AUTOMATION 

1. Membership of the Group 

a. Hr. G.S. Varadan 
Chief Coordinator 
Appropriate Automation Promotion Programme 
Department of Electronics, Government of India 
New Delhi 

b. Dr. S.C. Mehta 
Chief Expert (Automation and Computerization) 
Steel Authorit~ of India (SAIL) 
New Delhi 

c. Hr. M.G.R. Prasad 
Deputy General Manager 
Bhilai Steel Plaot 
Bhilai, India 

d. Hr. A.K. Saigal 
Der~ty Chief (Technical Development) 
Bhilai Steel Plant 
Bhilai, India 

e. Hr. R.L. Laddha 
Manager-Projects 
Instrumentation Limited 
Kora, India 

f. Hr. Nagaraja Rao 
Hanager-Projeci.:. 
Bharat Heavy Electricals Limited (SHEL) 
Bangalore, India 
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II. Itinerary for the Study Tour 

1. Thursday, April 25 and Monday, April 29, 1985 

Electrical and Control Department and 

Information Systems Department 

Hoogovens Ijmuiden 

Ijmuiden 

THE NETHERLANDS 

Messrs Varadan, Hehta, Prasad 

2. Tuesday, April 30, 1985 

Travel, Amsterdam to Chicago 

3. Wednesday, May 1, 1985 

Gary Works 

United States Steel Corporation 

Gary, Indiana 

4. Thursday and Friday, May 2-3, 1985 

Indiana Harbor Works and Research Dep. ·nt 

Inland Steel Company 

East Chicago, Indiana 

5. Saturday, May 4 to Monday, May 6, 1985 

Purdue Laboratory for Applied Industrial Control 

Purdue University 

West Lafayette, Indiana 
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6. Tuesday, May 7, 1985 

Fisher Control Company 

Marshalltown, Iowa 

7. Wednesday, May 8, 1985 

Autech Data Systems 

Pompano Beach, Florida 

8. Thursday, May 9, 1985 

Westinghouse Electric Company 

Pittsburgh, Pennsylvania 

9. Friday, May 10, 1985 

Taylor Control Systems Division, Rochester, NY 

and Engineered Systems Division, Stamford, CT 

Combustion Engineering, Inc. 

10. Saturday-Sunday, May 11-12, 1985 

Travel, New York to Tokyo 

11. Monday-Friday, May 13-17, 1985 

Visits to Kawasaki and Kobe Steel Companies 

and Industrial Exhibitions in Japan 

12. Saturday, May 18, 1985 

Return to India. 
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CORRESPONDENCE CONCERNING VISIT TO INDIA 

OF JUNE 22-29, 1985 
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...... 
G.S. VAF.ADAN 
CHIEF CCOfillH~TCR (AAPP) 

DOE:CCI:AAPP:85(1 )(1) 

Dear ?rof. ~illiams, 

(. . 
4iO'ftRllllENT OI ltlDIA 

''"''f314ft ~ (~ '"~""' ~ f~~ ~J 
ELECTRONICS COMMISSION (IPAG) 
t-.-.p~.~u.. 
E-Wlll• Pua ... ..._., Madangir Road 

~ fcMt-110 Ol2 
.... o.llli-t11 -

~: IPA&ELCOll TeJea: tlt-4741 NfCS IN 

APPROPRIATE AUTC~ATION 
PF.Cl:.OTION PEOGf.A:.'J;.E 

26th February, 1985. 

I received your letter dated January 30, 1985 alongwith the 
copies of the letters which you had written to Inland Steel, USA 
and Hoogoven Steel Plant, Holland. 

I am happy to inform you once again that the first meeting 
of the National Level Comr.ti~tee for introducing Automation in one 
of ~he public sector steel plant in India was held on 22nd February, 
1985. Several conclusions were drawn and important discussions 
were made during the meeting. As for the tasks for preparation of 
the phase implementation programme are concerned• many are in line 
with the work that we did at 3ombay. There is great interest 
generated at the various levels in implementing Hierarchical and 
Distributed Control schemes on an experimental basis in India. 

The study tour of the group who will be involved in this 
project has also been agreed to and we would like to proceed as 
per the schedule in March/April that I had indicated. Very soon 
we will draw up an itinerary and communicate to the steel plants 
in USA, Holland and Japan. I shall also be informing you the same. 

During the discussions in the meeting, it'has been agreed 
that we would be seeking your help in implementing this project • 
. ihile we are working out precisely what is expected from you, I 
should broadly indicate to you that your help would be required 
right from the initial stage incll;ding the preparation of the 
project document. ·,1e would perhaps be able to bring with us the 
inp•..;ts taat would need to go into the documents so that we could 
discuss with you at your University. I, therefore, request you 
to think of sparing a couple of days of your valuable tine in 
deciding ~~idelines for the preparation of the document5. As soon 
as we work out the itinerary, I shall send you the exact dates by 
telex. I would also appreciate if you kindly draw up a list of 
:-eople ·:;no 1::ill b•? able to help us in the r.r~paration of the 
detaile1 document, finalisation of scheme~, participation by 
l.::cturi!lg in our trainin:,; prograr:.~:~s on this topic etc. This 
would enable ~e to draw up the various progracmes for the naxt 
t'..C year'3 ir.i tially. I would al~o like you to confirm your trip 
to India in the second half of the June after your China trip. As 
a mat tcr of fact, I am plannin<; to organize t~~ training :,ro._;rc:1r:me 
at t.1·) steel 0lant itself ~hich would Greatly benefit a large 
nurnoer of participants. As regards meeting the expenses to and 
from I~:ia and the honorariu~ your terms a=e acceotabl0 to us. 
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I am very consc.J,eua~ of your caution regarding doing things 
right rather than do~ng fast. However. considering the interest 
generated and the number of people that are likely to.be involved 
in this project speeding up seems to me practicable. 

I have received your letter enclosing the photographs arid 
thank you for the same. I once again grately appreciate your 
interest in helping us with our project. 

With best regards, 

Prof. Theodore J.Williams, 
Professor of Engineering and 
Director, 
Purdue University, 
Purdue Laboratory for 
Applied Industrial Control, 
AA Potter Engineering Center, 
West Lafayette, 
Indiana 4790 7, 
USA 

Sincerely yours, 

"dt~ 
(G.S.VARAOAN) 
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llardl 2S. 1915 

Mr. G. S. Yaradan 
Principal Sclentif ic Off lcer 
Electronic• COllmiaalon (IPAG) 
E•Viq, Puabpa Bbavan 
Madangir toad 
Nev Delhi 110 062 
IMDIA 

Dear llr. Yaraclant 

Thank you for your letter of February 26th eonceraln1 
your propoaed trip to Japan, -USA aDd tbe letherland• · 
tQ diacuaa blerarcbical c011pUt•r mcb••••· I bope you 
received the telegr .. a frOll Inland St .. l and our1elvea 
concerning our probl ... vitb your cbo .. n dates of early 
April. I hope th• .uggeatecl date of early llay vill 1til~ 
be satisfactory for you in tam• of your achedule. \ 

I am tentatively plannina to arxiv• la India on Saturday ~ 
Ju1e 22nd at 12:45 a.m. on OJI •light 834 froa Singapore.', 
I would plan to leave froa Bombay at 05100 •·•· on SaturdiiY• 
June 29th on 'l'VA flight 183. till• will give a full week.· 
in India u ve bad planned laat DeCmber. '·, 

I will be happy to discuaa llY liat of potential candidate~ 
for you to uaa to he~p further your proar.. in India 
vith you vbea you aEf! here ia Nay. 

Beet viebea for a vary enjoyable and helpful trip. 

Sincerely, . 

ff-"),,_, J(~-
Theodore J~ Villiau 

TJW:ll 



?rof. T. J. Williams 
)irector 
?urdue Laboratory for Applied 

Industrial Controls 
?urdue University 
-Jest Lafayette, Indiana 479-07 

)ear Prof. Williams: 
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QOVERN.ml'T OF ~ 
Vt§i!!Mt finlR 

DEPARTMENT OF a.ECTRONICS 

•~. T" 1'R 
E-Wlng. Pahpa a...... · 
~ 11'1t, q ~l 10 062 

Mada11gir Road, New D.a.l-t10 062 

mti.r .. ~~x ... ~~!---~~-~-~­
oatec1 

r. would like you to kindly recall our earlier discussions regarding your 
;hort visit to India in June of this·year. As per our plan, we expect to 
Jrepare a draft of the steel plant automation project by mid-June. It 
~ill be highly appropriate and desirable that we discuss with you before 
it is finalized for subltlission to our government for consideration for 
~oproval. • 

3esides this, 1 am also planning to promote a similar activity in the 
Indian-cement industry. M/S Associated Cement Company, Bombay, who are 
~he pioneers ~n India have expressed their desire to have a presentation 
Jn some of the concepts of hierarchical and distributed control systems as 
~eveloped by you. Perhaps this could be done at Bombay a day prior to 
1our ~eturn to the U.S.A. We would also spend three days at the Bhilai 
3teel plant to review our project report and talk to the chief executives 
)f the plant. At New Delhi, I am trying to arrange for appointments with 
;ecretaries to the government of India, Department of Electronics and 
3teel and a few other senior officials. 

: am requesting the UNDP off ice in Hew Delhi to send the invitation to you 
1nd meet the travel expenditure from Hong Kong to the U.S.A. and other 
Living expenditure in India. We are also recommending to the UNDP eo pay 
_1ou the consultancy fee for the duration of your visit to India. I shall 
1rrange for your acconunodation at the India International Centre du~ing 
1our stay at New Delhi. 

I am short of words to appreciate your efforts in helping our proqranune of 
:he Department of Electronics in promoting new technologies in our country. 

~ooking forward to meeting you in New Delhi on June 21st. 

~ith best personal regards, 

Yours sincerely, 

:.t~ 
Chief Coordinator (AAPP) 
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UNIOO • Of\JUDI 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL 

VIENNA INTERNATIONAL CENTRE 
P.O. IOX JOO, A- t 400 VIENNA, AUSTRIA 

TELEPHONE:29310 

TELEGRAPHIC ADDRESS: UNIOO VIENNA TELEX: 135812 

REFERENCE: pBIJ85 /ppBS/APP /VAT 
DP tmn/82 l'o34/i1-05 

Dear Mr. Williams, 

CENTRE INT£RNATIONAL OE VIENNE 
I.I'. 300. A-1400VllENNE IAUTfUCHEI 
TELEPHONE : 29 310 
AOAESSE TELEGRAllHIOUE · UNIDO VIENNE TELEX : 135&12 

DATE: 17 June 1985 

!s I understand you are stopping over in New Delhi from 21 to 29 June 1985 
within the framework of a private business trip, I am pleased to enclose yaur 
Special Service Agreeme!lt covering your services for nine days. Please sign and 
da.te this document a."ld comple·~e your ba.'lking instructions in the space provided. 
The copies should be returned to this office for processing. The original is 
intended for your records. 

Should you have had to pa.y for the deviation in your ticket, I am enclosing 
Voucher for Reimburseme!lt of Expenses fonns. '1b.ese should be returned, together 
with ticket stubs to EEperts Administra:ion Unit, Attn. Mr. Serayda.rian. 

Thanking you for your co-operation a.nd cor~tinued willingness to participate 
in UNIIX>'s programme of technical assistance, I remain, 

(for) R. Aguilar-Bola.ftos 
Chief, ?rojec~ Personnel Recruitment Section 

Industrial Operations Di.vision 

~!.r. rheodore J. Willia.ms 
?u.r1ue Lab. for Applied In1ustrial Co~:rol 
~oom 334 - ?urd.ue University 
~esc Lafayet~e. IN 47907 



• 
UNIDO r · -Jl-

uNrnro NATION& lfllournuAL DSVSLOPMSNT ORGAl'l'ZATICJlll Pllll06 
,,,_ .... ,-~ PO. __ .__ __ _ 

~-- .....__ .. _ .. __ .....__ 

SPECIAL SERVICE AGREEMENT 
EXPERT ON MI~ION 

INDEX NUMM:R: &562144 
"'RSIAW#No. 85- 367 1VJ.T 

MEMORANDUM OF AGREEMENT made this 17 day of June 19 8~twMn IN Unitmd 

Nations Industrial Dlvetopment Org1nization (UNIDOt •Id llr. Theodore J. WILLIA.116 
Purdue Lab. for applied Industrial*-inafw referrtd to• the '"subscriber'.), 

wttosuddress is Control, Room 334, Purdue University, Vest Laf'qette, In. 47907, mA 
WHEREAS UNIDO desires to eng1g1 the 9Aices of IN subscriber on the tmnns and conditions 

hereinafter l9t forth, and 

WHEREAS the sublCriber is re.ctv and willing to 1C1CePt this en91gement of service with UNIDO on the 
Yid tem'll and conditions. 

NOW, THEREFORE. the S*ties hemo hereby .-ea folio.: 

1. NATURE OF SERVICES Design of course matter 

The sublcriber sNll perform 1he following .-vices .:cordi .. to dw following ~le: 
advise on the syllabus and laborator;r schedules tor training in low-cost 
auto•tion techniques; prepare cc.~e ma"terial a.long with project ccrordi.nator; 
arrange teaching sessions and laborator,r programee; suggest a suitable approach 
to the participants on the application oC lov--cost automation techniques in 
their respective countri~u; The subscirber will also prepare a final report 
setting out the findings ~f the mission and recommendations on further action 
which might be taken. 

2. DURATION OF AGREEMENT 9 days{including preparation oC the report) 

This agreement shall commence on the 21 div ~f June 1985 and shall expire on the 
satisfactory corr pletion of the services describ9d am.a. but not 1.- than the 29 day 

of June 1985 unless sooner terminated under the .,... of this agreement. Either party may 
terminate this 19"eement at 11ry time by gi¥ing the other party ct.ys• notice in writing of iu 
intention to do so. . 

In the ewnt the duration of the ..-eenient is termina19d prior to or ex1llndld beyond its due expira-
tion da•. the sui.riber sh•t be compeiisated for the ICtml ...aunt of work perfonNd Ind the actual 
time spent on the pro;.ct on • ptO-nta bais. 

USSl,480 total gross fee for 9 ~ 
3. CONSIDERATION (based on 15,000 gross per 80nth;J64.8 d.qs per annum) 

As full consideration for the ·~ ptrformed bv the sublcriber under the terms of this agreement, 
UNIDO shall pay the subscriber upon certification by: 

Ehrineeri:ig Industries Branch (Mr. Putna.111) 
f OwilioltJ 

that the services hmve been satisfactorily performed the sum of S l , 480 
n follows: 

Sl ,480 upon compl etbn of mission and submission/appraisal of :~i:ial report by 
UNIOO. 
:!::'lti tlem'!nts: 

iaily subsistence allowa"lce a.t UN established ra+.es 
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4. STATUS OF TME SUISCRllER 

The ..a.:na.r 11'11 • canlidloiid a hM't die ..... status of an Expst on Million for 1he purpcms of 
die eon..ntion an the l'riw.._ and Immunities of the United N-... The tublcriblr fttl not be 

conlidliad in my r....-:t • b9ine • sWt rntmbs of UNIDO. 

5. RIGHTS ANO OBUGATIONS OF TME SUBSCRIBER 

The rtgMa end ~of the 1Ubecrib9r .. atnctly limited to the '9nnS and conditions of this 
eg,.......t. Accordingly, the IUbecriber IMll not be entitled to my benefit payment, subsidy, 
compeneation « •lltllement. exapt a eJCpqaly provided 1n this ..,.....,t. The entitlement to 
compeNatlon in IN event of ..-,tee Incurred deeth, injury or illn.a is subj«:t to the said death. 
injury« II.._ hawing oc:cuned while the subKriber wu enpgect in authorized travel at UNIDO 
...,.... or wa wortEJng In 1n office of the Organization on official UNIDO busineu, and is 
equiYlllent to compenutlon ~ to a staff !Mmber at levet P~. step V. according to the 
pt'OVtlions of appendix D to the Staff Rules. 

6. TITLE RIGHTS 

The title ri•ts. copyri•ts. and Ill other rilttts of wh•uoever nature in any material produced under the 
provisions of this.....,..,. th.at .. vated exdusively in UNI DO. 

7. UNPUBLISHED INFORMATION 

The 91bcriber shall not communicate to any penon or other entity any unpublished information made 
known to him b't UNIDO in the course of performing his obligations undtr the terms of this agreement 
except upon IUthorization b't UNIDO. 

IN WITNESS WHEREOF the pmrties IMreto have executed this l?'eement. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

1985 
r Autllonnd OffarJ 

Mr. E. Pospelov, PMS, FSS 

Agui lar-Bola.ffos, Chief, ?PR, DIO 

M.O.D. Number:-------------

Pott Kev Code: JP 'mn 182 1034 '11-oc: 13L,3J 

I '8 I I 
Allotmenc Account Nu,,,._: DP IND 2 034 11-05 

f Subcri,_,., Sif!Nru,.. J 

Theodoc~ J. Williams 

Purdue National Bank 
Lafayette, IN 47902 USA 
~#~l.£\3~P974 2-s12-486-2 

Marrt81 5.._ _ __,1118.=,r:....:r:....:i:..::e'""'d~------

2 3eptember 1923 
01~of8ir1tl:~~~~-~--~-~~ 
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July 5, 1985 

Mr. R. Aguilar-Bolanos 
Chief, Project Personnel Recruitment Section 
Industri•l Operations Division 
United N~tions Industrial Development 

Organization (UMIDO) 
Vienna International Centre 
y .0. Box 300, A-1400 Vienna 
AUSTRIA 

Reference: PRU85/PPRS/APP/VAT 
DP/IND/821034/11-05 

Dear Hr. Aguilar-Bolanos: 

In response to your letter of June 17, 1985, I am herewith 
returning the executed Special Service Agreement, Expert 
on Mission, covering my visit to India under Index Number 
E562144, PPRS/APP/No. 85-3671VAT. 

I have completed my visit to India and am now preparing 
the required report. I will send these plus my statement 
of expenses for the visit to UNIDO_as soon as they are 
completed. 

Thank you very much for your interest. 

Best wishes. 

Sincerely, 

~~~/~~-
Theodore JJ'Williams 
Professor of Engineering and 

Director 

TJW:ll 

Enclosure 
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PROGRAMME DURING TIU: MISSION OF PROFESSOR 

TIIEODORE J. WILLIAMS TO INDIA ON JUNE 22-29, 1985* 

l. Leave Guangzhou, Peoples Republic of China by train for 

Hong Kong (HKG) at 10:40 AM, Thursday, June 20, 1985. 

Arrive Hong Kong at 12:00 M. 

2. Leave Hong Kong (HKG) at 15:30 PM, Friday, June 21, 1985 

on Singapore Airline Flight 51 (SQSl) for Singapore (SIN). 

3. Arrive Singapore (SIN) on Friday, June 21, 1985 at 18:50 

PM. 

4. Leave Singapore (SIN) on Friday, June 21, 1985 at 21:50 

PM on KLM Dutch Airlines Fligh·: 834 (KL834) for New 

Delhi, India (DEL). 

5. Arrive New Delhi (DEL) on Saturday, June 22, 1985 at 

00:45 AM. Met by Mr. G. S. Varadan and Dr. S. C. Mehta 

and conveyed to India International Center for lodging. 

Afternoon spent in discussion of progress of Integrated 

Control System for Steel Plants Project (INCOS) with 

Mr. G. S. Varadan. 

*This trip to India was a continuation of a visit to the 
Peoples Republic of China (May 25-June 20, 1985) to take 
part in the International Conference on Industrial Process 
Modelling and Control held at Zhejiang University, Huangzhou, 
on June 6-9, 1985. The author was Vice-Chairman of the 
Conference. 
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6. Sunday, June 23, 1985, continued discussion of progress 

and future plans for INCOS project with Mr. Vararlan. 

7. Monday, June 24, 1985, left New Delhi at 07:00 AM on 

India Airways Flight 497 (IC497) to Raipur (RP~). Arrive 

Raipur at 09:30 AM. Drive by car to Bhilai. Arrive 

12:00 M. Staying at Bhilai Hotel. 

Afternoon spent in discussions with the Systems 

Engineering Group of the INCOS Project reviewing their 

programme and .the progress on each phase of their work. 

8. Tuesday, June 25, 1985, presentation of lecture on, 

Hierarchical and Distributed Control System before the 

Bhilai Local Centre, The Institution of Engineers (India)~ 

09:00-11:00 AM including discussion and question·s. Met 

with Mr. K. R. Sangameswaren, Managing Director of the 

Bhilai Steel Plant, to discuss status, future progress and 

staffing of the INCOS Projects (11:00 AM-12:00 H). 

Afternoon spent in tour of the Bhilai Steel Plant 

facilities according· to the schedule attached as Appendix 

A VI-1. 

In evening attended dinner given by all senior ad­

ministrators of the Bhilai Steel Plant. 

9. Wednesday, June 26, 1985, left Bhilai by car for Raip~r 

(RPR). Left Raipur on Indian Air#ays Flight 498 (IC498) 
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for New Delhi (DEL) at 12:00 M. Arrived New Delhi at 

14:00. Visited offices of United Nations Development 

Programme (UNDP) and discussed steel industry project and 

current visit with Mr. P. N. Pathok, UN Programme officer 

for the Appropriate Automation Promotion Prograume. 

10. Thursday, June 27, 1985 visited Mr. K. R. Paramesvar, 

Industrial Advisor for Industry and Minerals to National 

Planning Commission at the offices of the Planning Com­

mission with Mr. G. S. Varadan to discuss progress and 

future plans for the INCOS Project (09:30 &~-10:30 AM). 

Visited Dr. G. Mukherjee, Vice Chairman, Stee_ 

Authority cf India, Ltd., (SAIL) with Mr. G. S. Varadan 

and Dr. S. C. Mehta, Chief Expert (Automation and 

Computerization) for SAIL to discuss the INCOS project 

and particularly its future staffing (11:00 AM-12:00 M). 

Afternoon spent at the off ices of the .ppropriate 

Automation Promotion Programme to discuss the nP.xt jay's 

lecture series with Mr. G. S. Varadan, Dr. Kushna Kant, 

Mr. M. R. Rajagopolan and others invulved in that lecture 

series and the AAPP. 

Visited with Dr. N. Seshagiri, Additional Secretary, 

Department of Electronics, in charge of the Computer­

Communications and Instrumentation program of the D0~art­

ment to discuss the progress and future plans of the 

INCOS project (17:30 PM-18:30 PM). 
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11. Presented a series of lectures on Hierarchical Computer 

Control Systems for Industrial Plants to representatives 

of the steel and cement industries at the offices of the 

Appropriate Automation Promotion Programme. 

Dr. Krishna Kant and·.Mr. ?-:. R. Rajagopolan. 

Assisted by 

Approximately 

25 individuals attended these lectures. Content was 

similar to a related series of lectures given on Monday 

and Tuesday, December 17-18, 1984 at the same location 

during the previous visit to India. 

Met with Mr. R. P. Khosla, Secretary, Department of 

Steel, Ministry of Steel and Mines, to discuss the present 

progress and future plans of the INCOS project. Accompanied 

by Mr. G. S. Varadan (16:30 PM-17:00 PM). 

Met with Mr. E. Foster Pi~rpoint, US Steel Repre­

sentative in India, to discuss their cooperation with 

the Systems Engineering Group at the Bhilai Steel Plant 

on the INCOS programne (17:30 PM-18:00 PM). 

12. Leave Delhi at 20:30 PM on Indian Airways Flight 183 

(IC183). Arrived Bombay (BOM) at 22:00 PM. 

13. Leave Bombay, India (BOM) on Trans World Airways Flight 

883 (TW883) 06:00 AM via Kuwait (KWI), Cairo (CAI) and 

Madrid (MAD) for New York (JFK). Arrived New York 

19:30 PM. 
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14. Leave New York (JFK) on Trans World Airway3 Flight 311 

(TW3ll) at 16:20 PM. Arrived Indianapolis, Indiana (IND) 

at 17:58 PM. 
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APPENDIX A VI-1 

SO£ll.U: FClt PIU' TJ Wll.UAMS 
FM 25.6.85. 

A PLANT VISIT 

S.No. 

1 

2 

3 

4 

5 

6 

7 

3 

2 

3 

Department 

Bl.AST FlRNACE 

EtERGY MANACB4ENT 

~TCR 3-IP & 
CONTilll..OJS CASTIN; 

PLATE MILL 

Timings P e r s o n s t o 
be present ror 
taking him 
rOU'ld. 

11.30-12.15Hrs Shri BK 
Agrawal,CS(BFs) 

12.15 - 12.30 Hrs 

12.30 - 13.CJJ Hrs 

13.00 ~· 13.30 Hrs 

S h r i I 
Jayaraman 

Shri RC 
Gupta,AGM(Steel) 
Sri Pallt. 

S r i K S 
Sastry. 

LLN:H 13.30 to 14.30 Hrs 

POWER Pl.ANT I I 

BBM 

·F'INISHit-G MILLS 

Discussion with system 
Engg .Group. 

Acquaintance with on 
going systems. 

Status of TedTiology. ) 
) 

State of Art ) 

14.30 - 15.Cll Hrs 
-

15.00 - 15.30 Hrs 

15.30 - 16.CJJ Hrs 

16.00 - 18.30 Hrs 

Sri Laxmana 

Sri ~yaya 

Resp.Supdts. 

EDP Conf .Hall 

AGMs or various zones to 
be present. 
IDts to join at 6 PM 
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Computerisation and Automation m Steel Industry 

I N M ......... .-iay. , ....... .-.CC IS 

ca;l'IW. .._.. tk pracnc dil!r ~ rq,ar* 

iftlormllioll • die - stnacp: -. Ir i&. ti.e­
lore. inewiulble .... tk ;...,_.... tedlllalosY sector 

wiH ·,.a. pUllmd - ---•••ills ..a podl ~ 
daciat lllClllr. C...-.. IH . 1 wl dillri...._ at 
inr-- win dladCft be the ~ -C 
Ktiviry ol ... ,...__ The ial~ ~ 
w;sor wiD ia ....... imcl'* rooll far doills die .booe. 
11lc ....... H1 .... - _,._,., I ., •• OJI ......... --. 

Tiie - al bodt dma ..S r c . I !Ilk ii 
cbmPll- Ca p . 1 ii -ins frmt • AqAllli.i 
ccnrraliled -W ID pulllld. deaMnlil8d wmtd ;. 

whCh ............ °' .,,._ - _.. tupdler. 
tbus calli111 for • ._ ~ ol ,...... pwpmc 
compulCB. T""'*Kpcaily and IOCi8lly dac Mais for 
future gcncnlioll al Qllllputcrs is b8aMllill& israsiaafy 
dct:landiaa suc11 • a.pu1cr udlileclul'e wllich istud:s 
dislribaled ~ supponills compueas -u 
IUCll a l.aa1 Ala 1'fclworb (I.AH). W"ldc Ara Na­
worb (WA10. ,_11e1 an:hilstwa PYifts hip speed 
computers for ~ calc:alalicns and VLSI archi­
tectures to iaUe hill use ol the poccntial ot VLSI 

1echnokJsy. 

The VLSI •ect.olou is makine very raptd saricles 
which has aWMd llM: ind1111rial applialiml ol cont­

puicrs - and - viable. Tlw IN 11 · I aidlita:­
!URS. the __, !cdlftolor. ar. !lie - cwdlinc 
sysccms wllicll - important lor pi 111° ! and dG­
tribulion ~ i"""-rion '" indllllries - llftlkrsoinJ 
~ ~ The comp!llinf .,._r is fllCiilf 
u n~ial ,._.ta while rhe - ._ 11it ol infor­
mation pn · a is ,..,..,, f..... It ii beconliftS 
c::ady cvidcnl tilll Ille mpc.1 -=---- - r- rhc 
blslS for the indmlrial CDl'llrol ,.,._ ol die fvlurc and 
is also panicur..ty ti- for stccl milk. Al a result. one 
ofthemmti~-'tradliadls~I 

of aulom8lic ~ ill all indUllria '- beal IC start 
brinsins whole plml UlllWr a uni6ed CllDl'diution and 
control Ind ro !llpt -tins die CMire opc,.ional 
~ .,_ lllo"I a hicran:lty cf a.puccr witll 
ab;Jvl ' io 10 per catC cf 1oral plaM a. blins in¥CSted 
ilt c:ompulCriled -ion and -2]-ll procl.cri­
Vlf¥ impiO•C- al the onie1' al 10 Pl' QllM and 

~ saYinp cJI ' per ccm wi1ll a ..,.__ pcric.'d of 
~-J ycar1 an raliled in 1llc sted i~ *'-1. 

.._ cmllal ..................... icaliw ol 
~ .... ....,. .... ....., .... fnaioa 
(1PP1Vli••IJ ..._ 10 pet' cal) ol dis ~ 
6eld. ... ii. it • • illLM6cialJ .... - • dma QI 
dlis ........,. "'- CDMral ............. -
iaplll ...... 14 . al __,_.. .,_ ,_ 

_, ..... wwd ....... _, Ii-.. Clldimllility, 

allowable "*- «.) - •• -- onllr .-.S: illal 
is ~ -- .............. clllll ... illica ol 
Ills s,- ......... i.w ... IMlill 9JW8!' bu& 

jNabMlly dill - .... - .... lkir ........ ill 
die .. .,.__ ........ -- ii .......... lllM Ills 

..... a1 ... r-~ .... -- ... ... 
dill- ,_ lllkr :: 5 w· -. die .-.a •mpalllc 
........ ill Ille .... 'Of ~ .,.... will nal 

be dctn-ai IO die mall of tM illdulUW c:amputcr 

~ 
A.-abc C011tm of .., modent indtlslrial plant. 

whcdler ~ "7 a ~--- sysacm or bw 
cclR'elllioul - ....,._ • alalli¥c SJSlml for 
1he -C HIUiiitoiilc al a tarp _._ of efferent 
variables opa8ling ..... ~ ... ,..... ot proc:cD 

dyumics. II reqgins 6s dEoclap l&I al a large numr 

bcr of func:~ - al wllidl rnisk be q1litc complex. 
fer the 1nnslalioa of lk pl8nt ....-. ...iucs into 1hc 
required Q)lllroi Cl.'ll'nEtilM COlftlNllds. f"mally. rhcK 

cc nlrol c:onstioas - be traMllliaed IO allOlllcr very 
larr- 5Cl al widdy iaaaed act_.. mechanisms of 

VUIOlll ~ a.:- ol die -- al lhc manufac· 
•urine ~ ;..-.... time ~- and often do. 
require die dirslio9 al die n~ of WCf1' large 
- al IMlcri8l _. ~- Aho. pianl pcl"IOnncl. 

botll opcnlifts and 11 •-1. - be kept aware 

of ... -- -- ., Ille ....... of adl al its~ 
c-. 

la addilirw.. RIO • ilduslri;d plane is faced with 
•he COMilllml ""*'- ol adjllllil&J its proclui:tion 

schedule IO cmldt • -· ..eds. a Cllpreucd 
"7 tbc - order - bcins cratiaually rscived, 
dlia wllile CNinUlillils • llip plmt pruduclivity and 
die '- pnaical p • • boll CllllL Tiie production-

scNdlllifta pftlblclll ii ........ ill - - at present 
IJlroucll • ............... ~--.S. piOduc-
~ol SJ9lcrn -.. wida .. i•prccca and flnim:d 
JGC* ~ i_.. 8dllqmte by pl- pcnanncf. 

It ... also ._. ~y ...,.... :.."at <MW of Ille 

-;or beaeikl of die - ~ If: !Pfa1 c:om.,.rcr concrol 
sytl- its i....,., ,mt& hu belll i• the rule "i># a 
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-CGMIOI syttam -.a:c la tllil ....... ia. 1-­
IC\ld ~·s .... mil IS 10 ~ ~ that 
111: cmnol sys1em ~ IS Xlual~ arry>ftl OUI 

rhc job 1M1 it - dmpld to dD ia 11.p.g Ille Ullits 
of , .. plw jNodliclim syllCID opencitia • - opci­
IMI lcolel; dliit rs., IO be sure thM lhc Cllllll'llilcn haw 
net been - ._..., ,_,_,_ thal th: aptitul tlllpaitU are 

beins 1118incmncd. cs. 
Oftn 1lle tasks arricd out ~ 1hae a.IOI s~ 

h:avc ':>ccn ones wllidt "' skiilcd <11111 a&IClllWc opcr.ator 
could ~ly ha'llC ,._ hi-'f. The di'- IS lhc 
ctqree ol a1tcmi- wtlictl ca. be _...... ooer the 

Ion& nm. 
As Slated earlier. ail .,, this - be ~ into 

the desip and cprnlioll ol rhc CIDllUUI S,- which 
will opcr.ic the pi.I. includies the ..,..._ for 

maxim- praductMly Md ..--.. -._. _,c. Aa 
the n'llCr.lll rcquir-8. bocll m:rv and productivity 

based. a-ome - ~ - Md - lllphilli­
cated and capable CUlllfOI s,- ill'C ftSISUI!- To 
xlliC'llC dlae. the 5dd mllll pvilatc - lllld more 
toward diptal compuu:r-bascd sysrems IO c:sry out 1he 

needed won in Older IO .chine the nuded complcxi~ 
:and sopllislicanon. 

In recent years cliptal s~ems ha~ ba:OIM Ille main­
umun ol insuv.-aion ;and conllOI rc-=:lloDCJr.. The 
diptal SytlCmS lla'llC noc only crcared a variety of 

advanced control Sys&anS. wllicll JftMly iflltMV"Cd ~ 
ceu ccntrollabili1y md product quality. bu also i~ 

re\<ohnionisint the pllilosopti,. of conarol !IJSlcm as ;a 
whole. Recent dewlopMnlS in the ft:'.d ol micro­

:lectrcnics based oa VLSI tecllftoloo Im ~- a new 
dimcnsiom 10 the dectronocs ~- This new 
dnncMiom is manifaung 11sclf in the r- oC micro­

computer bmcd ~-

It is -anti while therefcrc IO briefly lllCftlion the 
current tcdlnulor. trend in the field ol ~Iller baled 
insatvtMftUlion 3ftd CIJlltrol. The air.- trend in scn­
~rs and uusduccn is towardl ....... ineclligcnce 
into ti- 1lon1 with their pri-.y fUllCtions. ~ 
"'icool inrcsn&ed cimait 1ecllllC'IOfY ha sprad into this 
ftcld aa w:ll ;and wnwn ;arc :al,..., poplllar ('Of all 
~pplica11ons ;and die trend is to prowidc m-dlip sitnal 
<cnvenion :and ccrlaln amoun1 of UMldligellce for lim11 
chcckiDg. ~- These arc ·•lso reporud IO be directly 
rompaliblc to be 1n1Crfaccd will! can1roc _,,..n and 
ocher xtuauns elemcfllS. Fibr: opcics ~ ha~ 
made i:-so~ the dcvcloprncnt of ~ whidl provide 
d~1rcmapaic none immun11y ia die --rements. 
The fa~ iron and 11ccl i""-Y Its already pul 
ohcm into prxtocc Md realised -it bcnella. 

2 

.... "• • ~ - - licslped 
..,... ..... T1lcy facililW 1• - to 
wrile .... .,...,_ • -.It easier :uid .ndcnlllndabic 

....... Nmw ........ far ~ '°lie -­
llal - dlwlap1• n. CDlllpUICI' ~ sencntcs ii. 
• cMp.- a. a CJn'_ PLC. are -..... ;available 

widt ~ ~ ladily t0 .. ..,_ ll9e - to change 
lhe rday !op: ~ inlerar:tively. However. Ille 
cor-.....1 may loa!IK ~ bcili1y is alw 

bcins pnMded fOI' - --
Ill Ills - al daml ... COlllrol. tha WuOjWQCCSIOI' 

bmled PIO COM1ollm - already .....,.._ New cun­
lrol ,.,.... lmdi - ~ conual and control 
suvcnua sucll as tk llilrardlical and dillribut:d con­
uoll U... ._. ~ _. i111pl=--al in iron ;md 

..................... _lhe~ofnay 

CIDftlrol ei.-.r ID .. im·for direa ~ control. i.e •• 

haft die Ca.pula --.i, - lhe aclUIOn in the 
pr-. DitJta1 ~ far dina co.11'111 of pro­
~ - i .. p---.. ie Ille :arly !iDics in scver .. 1 
iedlmrila mdudins ._ and Sled mMills- Allhou~h. 

dirKl ~ -era ~ Im al_,s i.d a poccntial 
for • umlillliled ......., md complnicy al th: 1u1oma1ic 
COllll'lll '-ions in CICb and every CDlllrOI loop. : he 
Vall n ..... of tt.m mc been implc T led ;as dig1t;al 
a~ to mr ~lional thne moxlc •nal<>[Eue 
con1rollcr. 

Cc111raliiftl Com,,..ur C0111tnl S.vJt~no 

Howcwr. 1he c:cm:aliled comouter c:onccpt< <uftered 
many dnw bcks- la e81y ynn. compuaen were slow. 

unreliable. memory - were limileJ and prCJ!ramm1ng 
had 10 be done in --.e lanpaae. Further. 10 help 
i•ify hipa l:Oll.. ...ion incurponllld all 1yp...-s of a.a.,_. campms 1911C10. indmlinJ •upervi­
scry Uld DOC ill c:mr main frwa: • a ccn1r .. 1 

- localed in tlir plant_ Tlioup ~en become 
f- widl poler _, SIU and ;idded features, !he 
cencnl ..... led IC fmllicr problems slldl U Ille need 
fCll ·•'pi.. ion sysacm niqllired to bnn1 
Pr- ...... IO ._ and rctum 1ha aonuol ~pals 
to Ille 6dd. Fear of ~ of 1ha1 'ilftC c:mlfNltr resullcd 
in demandl for a mmplcle •na:oguc i.:k up •ystcm 
puallelilla the DOC. The complni1v ill progr;amm1ng 
Ille 1:.,..,.aen ~ ., incrcuc and 1llm worwn 1:-te 
difkul1ia.. 

Widt Ille advances • VLSI 1cchn~ t.:om•n! very 
r3Pd and widl the ..._ of Mnglc chip mcrocompwcn 

willl powvful ~ capabililics which can be 
dileribulad ~- .. dillribul.ed CDmplllCr c:on1rol• 
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ClllCflld. A ditlri .... s,- is <* ........ .-al 

-p.Mn wllidl -- be pllylically ..... illl -
Md cadl miped wicJt a .a& mil 11111 .n __.ly 
linked tllrOlllb a dmla ....,...., "fllidl CM be GIGW or 

~--opQc. Ezll al -- micnlcoMPll'al pafonn ilS 
awn taall ~ widl and 1• 

1 p Ir dy ol the 
mic1 _.,...,. in , .. sy-.... n., lllil type ol puallcd 

:irccessias pn>¥idrs :ICdlal ~ ~ 1iine 
•ncl elinunata the pmlillility al :uiy Wiiiie pm railure 
crashing the wllolc sysic.. The counae- 11ep al the 
Honeywell c-puy, USA --. ill 1969 IO desip 
•n :UtemalM lO the --- _,... a.rot sys.­
lrlft .. yc1 aocflcr ~..-.. The "TDC 2000' 
'Ys&ern a it - c:Uled talwd ._ problet9 al rdiabili1y 

by dislribli&ina 1t. c:OMral r...... '° - om1y rew 
loops • wdl • plOWidins a ... i.t1' capmbility. 
Tltis hip reliabiliiy has srndJ conlrilNICld to the suc­
asa al dillribured coinrol. Scwcnl key "-s -=ti • 
incrascd reliability, d........_ of dilka IO ea:cuce 
control alpxi!MD, redllnducy and nlClllRc enw 
chcckina far conwn•icllicn hipw.Y'. clillribtMd cm. 
play t'unctiolls, ,.......... 110 ~. i.ct....., con-
1ro1 ~ witll auromacC dlanpcwa - ~ 
10 ..chieve suc11 a --.. The MTBF b 1111C1e loop 

ccntrollers - ID be 811- - tti. lO ~ 
1hou&h this llpire !MY drap for 111111tiloop CODU'Ollen. 
The ...... al dillrilNled ,,._ ._._ is ... abi· 
lity IO uppade a the ~ illlpnMI widlouc 
cbsolelillc ...... .,.__ Compaw ........ such 
n. Real-Time Fonna. PASCAL and ADA ~ become 

~ popular with disuibuad CGlllplller -.ue .,-ems 
coupled with ,.pd Slrides in th dcwlopi- in. fibre­
opcics technolocY ror wide-Olacl c:oa1municaliofts bet­

- di«erau campllicn in Ille ~· fibre.opcic 
commtmicMiaa ._ aiabled bich da&a 11 ., rara 
of the order al 10 M bitsl- wim a._ o1 aboui 2 
km. ba- 2 sutiolll ror rdiable ~ion in Ja. 
panese ileel planes. Man-machine inletfac:s such a~ 

powerf11I •nlef'aetive cotow papbic:s s~ enable 1he 
111er 10 pnence COllflpre die Yatiom CDlltOI loops.. 
chanpnc lilllies al lllY ci...t in •J puTiculat eontrol 
loop ·.-.line', and ~ 1hc pctf- ol vane.us 

ccntn:-1 loups. The rnicrop1- bllled vtdm 1e:rminals 

have made Ille t•k of"- opcnlOn quit= tUJ. 

The devetopmcn1 of 1i. disrributcd dipw concrol 
lvSlems SIQlly limplillld 1i. COlnJMel"s -.n:uon 10 

•he Pl"l.'CCI&. Combinin1 Ille •"'- !eftls '1l concrot ead1 
"'1th dillinct duties. namely, 1he dalicac~ dipcal con-
1rollen (or pnxcu loopl. diftln dililal COllUQI of cer-
1ain prcceu vllriabla and ~ cumrut levels 

tleeame a hieran:lly compuacr sy"!'tem. The uppct" lnel 

cx:mpaMn dqind cm lk !owu level devica for pso­
cea d8la a.a ... lomcr lev:I syslems in tum dqlcnd 

up::n the hiper ~ sys&ems ror even ·~ soplllslic:d­
cd CQftlral ,._.._ melt ..s •n O\cr.&ll plane op1imin-
1ion. One CM ~tely ;asau.n: (rom this Ille 

ullimate in a ~ cOfltn:'I s1s&em siructure by 

combinin1 CllllllP•Y• produc:rion sche:!ulin1 aMI 

m-scmcn• '"'- function!: wi1h •he process 
con1r.:>1 funaions 10 dnclcp a ta1al plant hierarchy 
concrol sysrao. 

II - '-wcr be remembeml tllal all of the ele­
ments in a hieran:ti, sys&em can .:xisi a... individual 

cleinen11. II Vlould !JR ncKed 1ha1 •he different levels on 

• hieraldlial s,- dD nOI ~ril" represenl sepa­
rale and diailia c:o.p.1er or hudw:ue levels. One or 

- of •here ;ipenlianal levels can be combined intt> 
one computer clcpendioos the size of 1he system. 

Contllfll~N -1 .'itttl ltW/11.rtrv 

The firs& compu:er sys&em in a u.:et mill was that ol 
Grat Lukes Sled U:ntp.ny. a National Steel subsidiary 
in Delroic.. Micllis-. USA in 1961 Since rhen lhe ap­
plica1ioftl of pnx:esa mmputen in sieel indUSlry has been 

innumenble •- iii coun1ries such as USA. Holland. 
Japan and Canada. fr ii reporred by the Purdue sroufl· 
USA thac witll the applicalioft of compucen and usin1 

advanced COllCral ledlDc:''°lift in SICef indUSlry one c:an 
eapecc a minimww bmellc of .5 per cen1 in increase o( 

produi:tivicy and I 0 per ccn1 reduction in en er~ con­

swnpcion. The Japmese imn and steel indus1ry, amon1 
ochers, has actively inuoduced di~tal sy~lems and has 
achieved remarkable resulls ror :nergy conserv:uion. im­
proved producr quali&Y and etficient manufaclurin~ pro­

cessa. JapM has illlplemenlcd c:ompuc:risauon on ••eel 
pluu aOoul 10 yean apt w11h 1nv:su11enis of 1he order 
of SIOO million and 450 man ..an. As per •he USA 
nperience. a hypothetically au1ema1ed sleet pl;1n1 would 

employ compuien ranpn1 betWftn 110 mini compu1en 
and 360 micru compmen ro 9C) mini compulen and 9CNI 

micro CCMPucen dqlaldin1 upon •he hierarchy and dis­
triburion vi v- fannations. lmprovcmen1s in man­
macllinc sysi.ans ror Illas& fymxes. 1he C<Hllrol of raw 
ma1erials mis1n,. dackime compcn,a11011 on •11nermg 

planes. advanced f~fonoard ccntrot in boiler plants 
are a few ocher e•amples of 1mprovemen1s due It> appli­

cations of modem iftMrumen1:ition and control usin1 
microcompuien and compulen. There could be bene­
ncs al 1ndividu;il s~Clll Incl such as bl•SI furnxc con-
1rol leadin1 to I ·2 per cer1 savinp in raw 111•1erial• •nd 

I per cenc 1ncttUC in pr.>duc1iviiy. opuonisali<>n "' coke 
races leadins 10 I IO 1 per cent sav1np in coke e<>n•untp­

tion. Slove opcimi1a1ion ltadin' to ~ per cen1 Yvin[!S in 
!EM ~c. 
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A (cw "fllllialiml al indm&nal ~ ia s&ecl 
plUU could be Idled a follow5: 

I. lbw .-crial prcpu:wans. 

2. c~ die coke makiftl pnxcu. 

J. Dala llDains and conuol syiicin flll' blGt futMCC. 

4. CompoMrisins Ille LO prOCCll Ulll 1-ifltl opc­
rariam. 

5. Comp11Cnsin1 1hc .chcduli"I of -ton mawc­
mcncs. a1 -kins piu, of rolling propam....s. al 
IMillccuncc proarammcs. «*.. 

6. Compu1erisin1 Ille cnc11)' ..ad power dislribu1ion 
in lhe olanL 

7. C:O..pu&ailias 1hc rollin1 opcnlioN 10 mluce 
the - ud I~ of rolls U:d IO miftimile c;aO­
blntt. 

1. C111tina opcDtions compu1erisa1icn io minimise 
th: lcnph of !lie las& piece :and incRUC ths ~cl 

9. Computeriulion of inYcnlCJr? and manqemcnt 
information sysicm for risJll dcciSlons in lime. 

The li11 can be incl'CaKd, but ths aim is to show the 
pc.1cn1ial ;areas where Qlnpulen could b: dfec:ti..eiy uti­
lised. The pnx:cs.scs ire so complclc and depend upon 
l:atp number al Vlriablcs 1hat withaar 1h: help ol mod­
em 1ools it is imptXlic:al 10 opct'ltC them at their opti­
mum level all 1he 1ime. 

C<Nporarr uvrl tnformarion 

SAIL produces abou1 9.4 million 1onncs ol inp stKI 
in rnott 1hln 2000 •anctics ol Ketions and qualities. 

Wllilc Sled plaais arc localed 1n the Eaten l"C!ion, the 
prodw:u arc -ly consumed 1n Wcsren• and Nl>rthcm 
rq;o.u. SAIL has 7 zones, with 1'nnchn and 11oclr. 
Yards dislributcd 1hrouchou1 1hc countn. For pn>Yid­
in1 quic~ ;and s;,1isf;ic;ory scn·W;cs r.> .c:""10mcn •I a 
millim,... ol in¥Cn1ory al the Slack yard and at !he plane. 
ii is csscnuat 10 hive •n c1io:icnt inf-tCn system 
._ c:US&CnMr (sales s;cinl). rail-,s and 1he plan15. 
1'19 1Mnuhcturin1 plan1 of each plalll is dra- "" the 
'-ii of ordcn book:d. 

The cornputens:d shorMenn oper:uins plans make it 
pamible for mana~ent to be funire-oricnted radlct' 
IAaa day-to-day c:nsis-manaiicmcm oriented. The man­
ap:matl can solve calmly and in advance nHI -k's 
baalcncck oc nc~t mon1h"s shorta!l!e ;is visualised 1hroup 

,_ models usins the on-line ccmputcr sy!llcm rather 
than IMRly cope franuc~lly with yc"erda!t-. dilllcullies 
_, 1hc relcphor.c oc in meeun~. ~mllartv. lhc u~~ 

dlle informatino !ives bnnch m~n~.er mCll'C and better 
dlaa orpnisanonal c:ons1r:iin1 oricn1nl. 

A 

,,,,_.,., -"" 0cc=---
I...._.,. and a-111ion is Ille bKkboM of 

NSellda imliturcs and iadllllrics.. It is widely aa:qilCld ill........,, ..d'llnad aiuntrics thaa i..t-ion"' 

- al Ille - •ital ta..a of national ..-eo. The 
.-ks ul wh and ckvdopmcnl are p.blishcd in a 
...., al llleclia. ,,. prioMry ~ of ltdlnical in­

~ - proai- rqMlfU. 1:chnical reports .,.. cur­
,_ rcran:ti. pnifaaioaal joum:als. proceedings cf con· 
ra- .- sympolia lad books. In additiDa lo thae. 
dlcl9 ia a - al prqiriom. rcpriftts, indaa. cec. Un­
lcSI llli& prolifcntian of public:atic:ns is property orp­
aiMd, die illforma1ion -.incd in them will be buried 
under meplOlll of patm. The tCU.noia,y • d~-eiop­

u.a .....-., and llleR is a pabiic:alion expaioa. larJC 
-- al - joumal5 - apparins. It is Hlrcmdy 
diaaM to tccp uxk af lilc ~IS ualaa modern 
too11 - ..t. Ccm~ aarmtt ... ._. aba­
tr'llCll. pnilla. CIC., - avmilable ebcwheft. Daip 
....... - Ge~ CDllllXl c:l:ausa, com-a.I 
...t llllClmic:al 1erm °" ~pulen and with minimum 
111Cdilh uiom c:an - 10 new client i11 si1on time. 
Dnwinp ..i forms CM be !llored and rcprcchiced in 
short lime with varyms liza.. usin!I! computers.. The 
UM af CCWlpdt:n in all the5e above ficlda is pouiblc 

~- cf the rapid dnclopmcnt in computer tech~ 

~-

C onclusiolt 

An intepaled steel plans is a complex n-!llcm and is • 
hirhly capital intensive industry. Th: dcpm:ia1ion and 
1hc intCRA a!onc rvns into lakhs of rvnpecs per day. 
All - have to be utilised to their optimum lcYel 
_,, .....-. SemicotldKtor lechnolot/ has been de­
veloped IO much in the i.a da:ade lhat lhc use of ~ 
dent tuoll ill Sled pl- is feasible. The Kimits wons 
cf 1hc Nippon Sceel CC'f1111W1tion in Japan with a p~ 

duaillll cmpm:ity ol "'- 7.3 M.T. per year which " 

one al Ille - rnodalliscd !lleel plants have amply 
*"-1ual !lie abuYe fa:i b¥ ;Mioptin! an intqrated 
~ ccnlJol sysi- tJacci on full utili7.ation ot 1he 

c:ompue:r lllld ad..ncd campuicr communication me­

thods lllins optical fitwe C'ilfftmunica1ion. In recent 
yan the -ber of conaputcr opera1ors and mainten­

- pencene! hlYe incremed c:on;picuousl) in direcl 
s;roponioll 10 rhs pclpUW ..a::piancc ;>: cornputcn in 
all leClon of prou<IClim. In India 100. ocher secton 
such • Oil, Po-. fcnilisen. Raiiwa~ Banking eu:. 
have lhratl1 ei1l1er pie in for c:omputctisation or in the 
Pf'OCC8 of dnng so. The steel industry c:annoc la' be· 
hind l8d sllould realise the bcnefi11 of modem method.~ 
cf c:ontplllCrilac and COfltrol which ha.~ signill".llnt 
itllpecl 'llft die na1ional -r 




