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The author visited India on September 6-14, 1986 at the 

invitation of the Deµartment of Electronics of the Government 

of India (with the concurrence and support of the UNDP Staff 

in New Delhi and UNIDO) to take part in the International 

Seminar and Exhibition on Distributed Control held on 

September 10-12, 1986 in New Delhi. The undersigned 

presented one of the two Theme Addresses and a second 

technical paper at the Seminar. 

He also visited the offices of the Steel Authority of 

India (SAIL) to discuss the results of the Summer Educational 

Program set up for participants in the INCOS Project 

(Integrated Control Systems for Steel Plants) of SAIL. 

Proposals were also discussed for a continuation of this 

educational program for 1987 and beyond. 

OBJECTIVE 

The major purpose of this visit to India on September 

6-14, 1986 was to take part i.n the In_t~rna~~~!_la_l ~emin~~ and 

Exhibition ~!1 Distributed ~ontro~ sponsored by the Department 

of Electronics of the Governmer,c of India and organized by 

its Appropriate Automation Promotion Programme. It was !-.eld 

on September 10-12, 1986 at the Progati Maidan Exhibition 

Grounds in New Delhi. The author presented one of the two 



T~eme Addresses at the Seminar. The second ~as presented by 

Dr. N. Seshagiri. Additional Secretary of the Department of 

Electronics. The author also presented the fir~t paper of 

the regular technical sessions. A copy of the Seminar 

Programme is presented in Appendix I. 

The opportunity was also taken during this mission to 

visit the offices of the Steel Authority of India. Ltd. 

(SAIL) in New Delhi, which company is involv€d in the INCOS 

(Integrated Control System fr· Steel Plant) Project under the 

Appropriate Automation Promotion Programme (AAPP) sponsored 

through the Department of Electronics by UNIDO and UNDP for 

India. This visit was for the purpose of revie~ing the 

results of the Summer Educational Program carried out by 

Purdue University for SAIL during the summer of 1986. A 

total of 27 engineers from SAIL, the Department of 

Electronics, and MECON (Metallurgical and Engineering 

Consultants (India) Limited) were trained in advanced control 

techniques, computer applications, mathematical modelling 

and simulation techniques to fit them for positions of 

importance in the INCOS Project. SAIL officials were very 

enthusiastic concerning the results of this first program and 

plan to continue it in 1987 and subsequent years. A copy of 

the outline of the educational program presented is enclosed 

as Appendix II. A list of the students who attended the 

Summer 1986 program is also included as Appendix III. 



SAIL is still negotiating with French and United States 

companies for the position of Engineering Consultant Manager 

to the INCOS Project as it will be implemented at the Bhilai 

Steel Plant. This negotiation has been continuing for about 

nine months but is now in the final stages. Settlement of 

the identity of the Engineering Contractor company is vital 

for the INCOS Project to procP-ed. The difficulty has been 

one of getting the potential contractors to quote the same 

services in order to give the proposals a thJrough and fair 

evaluation. 

FINDINGS AND CONCLUSIONS 

The International Seminar and Exhibition on Distributed 

Control was a very successful conference with approximately 

four hundred attendees from all parts of India and all types 

of industries. The exhibition, while small by western 

standards, contained several important exhibits of the latest 

state-of-the-art equipment in the field of distributed 

digital control systems with demonstrations and hands-on 

instructions in the use of the actual equipment. It had an 

enthusiastic attendance. 

In addition to the author, papers were presented at this 

seminar by Drs. Thomas P. Stout and Irving Lefkowitz from 

the United States, by Dr. K. Mori of Japan, and by Professor 

D. Popovic of West Germany. The remaini:1g twelve papers were 
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of Indian or1g1n. They were well prepared and prese~:eJ and 

of excellent technical quality. 

This and similar programs on related topics should be 

presented regularly, not only in New Delhi but throughout 

India at each of its major cities. 

The AAPP of the Department of Electronics of the 

Government of India has been sponsored by UNIDO and the UNDP 

for India since May of 1982. Its contract is due to expire 

in May 1987 unless extended. It i~ my understanding that the 

Department of Electronics plans to submit a proposal for such 

an extension. 

The AAPP has had a profound effect upon the concept of 

and acceptance of automation by Indian industry. Its several 

projects and its many conferences (like the InternGtional 

Seminar and Exhibition on Distributed Control) have reached 

many Indian engineers and managers and helped convince them 

of the value of automation for their company and their 

industry. 

By far tht most important accomplishment of the AAPP has 

been the establishment of the INCOS Project and its 

acceptance by SAIL. This program, which is initially funded 

at 204 crores of rupees and will get ~uch larger before 

completion will autom4te each of the major steel mills of 

SAIL beginning with the Bhilai Plant. It has captured the 

attention not only of all Indian industry but the ste~l and 

process control industries of the world as well. This 
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project .ilone h;:is already changed the face of automation in 

India by the attention it has focused on this technology. 

It is very strongly recommended that the AAPP program 

be extended for a period of two years with the following 

additional f1mding provL:>ions: 

1. Training for Indian engineering personnel abroad to 

the extent of 50 man months total. i.e .. eight 

personnel at 3 man months each per year. 

2. Provision to invite additional experts from abroad 

to the extent of 20 man months total for the two 

years. 

3. A limited but well defined hardware/software system 

such as a LISP Machir.e to initiate projects in the 

artificial intelligence/expert systems research 

area and their specific applications in industry. 

Cost of the system would be about $200.000.00 US. 

The above described project, in addition to all 

presently sanctioned funds, \o:ould allow the AAPP to be sure 

that I~COS and its other p~ojects are all on a sound footing 

before its conclusion. 

Support cf the AAPP by the United Nationj is of 

immeasurable help to the lr!dian G')vernment in its automation 



efforts since it allows them to access foreign experts and 

foreign facilities with a minimum of formalities and of 

hesitation on the part of th~ donors of the experts and/or 

ex?ertise as compared to the Indian Government requesting 

these services on its own. This has been especially evident 

in the INCOS project where so much has been achieved in the 

very short time of less than two years. The presence of the 

United Nations as a partner and sponsor sanctionej much of 

the INCOS discussions in the minds of foreign companies and 

individuals. 

It is thus very important that the UN sponsorship 

continue for the immediate future until the INCOS Project and 

other AAPP projects are well on their way to completion. Thz 

two year period mentioned above appears sufficient for this 

at:: this time. 

RECOMMENDATIONS 

Based on the above observations the following 

recommendations are made to help the UNIDO and UNDP staffs 

in their continuing evaluation of the AA.PP programme and its 

accomplishments. 

l. The current contract of UNIDO with the Department 

of Electronics of the Governme 1t of India for t. ~ 

sponsorshir of the AAPP is due to expir~ in May 



1987. It is understood that a proposal for renewal 

will be made in the near future. It is very 

strongly recommended that this proposal be accepted 

and that the AAPP be continued fer the immediate 

future. This acceptance should include the 

provisions for additional training and for the 

initiation of research in artificial 

intelligence/expert systems listed earlier in this 

report. 

2. The INCOS Project is the crown jewel of the program 

of the AAPP. It should continue to be included in 

any future extension of the AAPP project. Whil~ the 

proportion of UN funds involved in INCOS is small, 

UN sponsorship through AAPP provides several 

important advantages for INCOS. 

a. The AAPP project provides funds and contacts by 

which foreign experts with experience and 

expertise in steel industry projects can be 

induced to come to India to help AAPP and INCOS. 

UN sponsorship provides the extra credibility 

necessary to get these individuals to come to 

India to offer their services. 
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b. As Just noted UN sponsorship provides 

considerable additional credibility for foreign 

computer system equipment and services vendors 

to want to get involved in the INCOS Project. 

This has been very evident in past contacts and 

will continue as long as UN sponsorship 

continues or as soon as the INCOS Project is 

accepted internationally in its own right. 

3. A.APP personnel should be encouraged to present other 

seminars and conferences like the International 

Seminar and Exhibition on Distributed Control not 

only in New Delhi but also in other important 

industrial centers of India. 
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WORK STATEMENT 

HIERARCHICAL COMPUTER CONTROL FOR THE 

STEEL INDUSTRY 

Purdue University, through its Schools of Engineering, 

proposes to present the second year of the summer educational 

program on the above topic developed for the Steel Authority 

of India (Limited). This program will be updated based on 

information learned from presentation of the first program 

in Summer 1986. 

The educational program will consist of five major 

graduate-level courses and a computer system short course as 

outlined in Table I. These courses will be presented during 

the thirteen week period from May 15-August 14, 1987. The 

class schedule of Table II and Figure 1 will be used. This 

educational program can continue to be repeated in succetding 

summer periods if desired by the Government of India. 

While ~11 courses presented will be of graduate level 

(post graduate) quality this will be a certificate program 

instead of a degree program since the usual academic 

requirements for student selection, thesis assignment, etc., 

will not be available to the Purdue University faculty. 

Included in this proposal for the second year of the 

above educational program will be an abbreviated 

developmental period to allow the Purdue University faculty 
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to modify the necessary course materials to take advantage 

of factors in student's backgrounds, etc., learned from the 

1986 program. 

This program will be under the overall direction of the 

Purdue Laboratory for Applied Industrial Control of the 

Schools of Engineering and of the Continuing Education 

Administration of Purdue University with the cooperation of 

the individual Schools of Engineering of ~he University. 
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TABLE I 

DESCRIPTION OF THE GRADUATE-LEVEL COURSES 

TO BE PRESENTED BY PURDUE UNIVERSITY AS PART OF 

THE INSTRUCTIONAL PROGRAM ON 

HIERARCHICAL COMPUTER CONTROL FOR THE STEEL INDUSTRY 

A. Cou~se Number 1. ~!oduction Scheduling and Production 

Optimization in the Steel Industry 

This course will cover the topics of plant 

production scheduling and production optimization as 

carried out in the upper levels of a hierarchical 

computer control system. The findings of the Purdue 

University study on Systems Engine~ring of Hierarchical 

Computer Control Systems for Large Industrial Steel 

Manufacturing Complexes will form the basis for much of 

this course. Also covered will be the requirements for 

plant data bases and the modelling of overall production 

systems as used in production scheduling studies. 

The course will be presented by Professors Colin 

L. Moodie and Joseph J. Talavage of the School of 

Industrial Engineering of Purdue University. 
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B. Course Number 2, Advanced Process Control 

This course will use the major IBM Process Control 

Simulation Laboratory in the School of Chemical 

Engineering at Purdue University. This will allow the 

simulation of the operation of modern distributed 

computer control systems with advanced control topics 

included. 

Professor Henry C. Lim of the School of Chemical 

Engineering of Purdue University will present this 

course. 

C. Course Number 3, Microprocessors and Communications 

Systems for Process Control 

This course will make the students familiar with 

the use and capabilities of microprocessors as used in 

modern, distributed computer control systems. Likewise 

the use of such devices as part of recent bit-serial, 

data-highway systems will be covered. A major topic 

will be the developing industry standards in this ar'=a 

and their applicability to overall plant-wide control. 

The knowledge reqilired of the development manager of 

such a system will be emphasized. 
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This course will be presented by Professor Frederic 

J. Howle of the School of Electrical Engineering of 

Purdue University 

D. Course Number 4, Mathematical Modelling and Simulation 

of Steel Industry Processes 

This course will cover the development of plant 

process mathematical models, both first principle and 

empirical. The use of plant data in model derivation, 

model parameter determination, and model proof testing 

will be covered. Model sensitivity analysis and its use 

in the reduction of required model complexity will be 

treated. 

A major part of this course will be the use of the 

above models as part of a process simulation based 

control system and their use in helping develop other 

process control systems. 

Professor Theodore J. Williams, Director, Purdue 

Laboratory for Applied Industrial Control, Purdue 

University, will present this course. 



E. Course Number 5, State-of-the-Art of Advanced Control and 

Optimization in Industrial Plants 

A series of full-day seminars on state-of-the-art 

advances in zteel industry process col.trol topics and 

the late~t control equipment available for such tasks. 

These seminars will be presented by industrial speakers 

from a wide variety of user and vendor companies in the 

steel rlant process control field. 

The seminars will be under the overall direction 

of Professor Theodore J. Williams, Director, Purdue 

Laboratory for Applied Industrial Control, Purdue 

University. 

F. Course Number 6, An Introduction to Purdue's Computer 

Systems 

A short course presented early in the program to 

bring course participants up-to-speed quickly in the use 

of Purdue University's computer system and the FORTRAN 

language used here. 

This course will be presented by members of the 

Computer Science Department, School of Science, Purdue 

University. 
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TABLE II 

PROPOSED Cl.ASS SCHEDULE - 1987 SESSION 

THE INSTRUCTIONAL PROGRAM ON 

HIERARCHICAL COMPUTER CONTR~L FOR THE STEEL INDUSTRY 

The Instructional Program will be presented over the 

thir~een week period of May 15-August 17. 1987. It will be 

organ~zed into two, six-week sessions (May 15-June 26 and 

July 6-Au~ust 14) with a one week break ir. between. The class 

schedule of Figure 1 will be used with Courses 3 and 4 being 

presented during the first period on Mondays, Tuesday~, 

Thursdays, and Fridays. Courses 2 and 3 will be presented 

similarly during the second period. Course Number 5 will be 

presented as an all-day seminar each Wednesday during the 

overall instructional period. 

The computer systems short course will be presented as 

an evening course early in the program. 

The break period from June 27 to July 5 will be devoted 

to a technical excursion trip to allow the students to visit 

important commercial and governmental companies and 

installations of the computer control field. Such an 

excursion will give the students a much needed break from the 

rigors of the classroom schedule of the first half of the 

program and, in addition, add valuable technical knowledge 

and experience to their backgrounds. 
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B.S.P. 
Bhjlai, 
lNDIA 

Asst. Mgr. (E) 
Ore Handling Plant 
Bhilai Steel Plant 
Bhilai, INDIA 

RESIDENCE ADDRESS 

4-C/Hospit~l Sector 
Bhilai, 
INDIA 

75 Old M.O.M. 
Sector - 4 
Bhilai, 
490001 
INDIA 

8 G/Russian Block 
Sector - 6 
Bhilai, 
INDIA 

Development i38, New M.O.H. 
Technologist ·Sector - 4 

Tech. Q,ev. Deot.. 1Bhilai, 49000l(Mi') 
S P "'"'' 11).10 j"j•'AT l~Mtl#f IN IA B. • .lj!.i\...lc ... ;1~.1 1'1 ... _l J ' D 

Bhilai, ('-'\· p) ; 
INDIA 

Asst. M..&r. 
Autor:iation and 

Computerisation 
507, Ispat Bnavan 
Bhilai Steel Plant 
Bhilai, 
INDIA 

Asst. Mgr. 
Instrumentation 

Operator 
R & C Lab. 
B.S.P. 
Bhilai, 
INDIA 

Management Trainee 
(Tech) 

507, Automation and 
Corr.puterisation 

!spat Bhavan 
B.S.P. 
Bhil.ii, 
I :rn T ,\ 

6Q Rusei~~ Block 
Street 33 
Sector - 6 . 
Bhi lai, 490006 ( f'1·f) 
INDIA 

48/24. Sector - 1 
Bhilai, 490001 
INDIA 

3B, Street 35 
Sector - 9 
B h i 1 a i , 1~ 9 o no 9 
INDIA 



14. Mr. G. Bandhu 

15. Mr. V-Vijay Kumar 

16. ~r. K. S3nkarasubramanian 

17. Mr. K. S. Chandra 

18. Mr. P. S. Mukharjee 

19. Mr. C. P. Rao 

-~j-

OFFICE ADDRESS 

Management Trainee 
(Tech) 

513 I IHCOS 
I spat Bha_van 
B.S.P. 
Bhilai, 
INDIA 

Junior Manager 
InstrllP.lent Dept. 
B.S.P. 
Bhilai, 
WDIA 

Junior Manar;er 
Room ifo. C- 30 
Computer Centre 

(EDP) 
Iseat Bhavan 
Bhfiai, 
INDIA 

Mana8er 
CET, SAIL 
Express Building 
Bahadur Shah 

Za f o.r. Marg 
New Delhi, 110002 
INDIA 

Management Trainee 
(Tech) 

c/o V.S. Ramanadham 
B.T.I. 
B.S.P. 
Bhilai, 
INDIA 

Management Trainee 
(Tech) 

2nd Floor 
Indian Express Bldr,. 
Bahadur Shah 

Zafar Ma:-~ 
New Delhi, 
INDIA 

RE Si DENCE ADDRESS 

Room ;,Jo. 90 I J 
Management Trainee 

Hostel 
B.S.P. 
Bhilai, 
rrmrA 

c/o Instrumentation Dept, 
R & C Lab 
B hi 1 a i , l+ 9 0 00 1 , 
INDIA 

Il2 Maroda Sector 
Bhilai, (;.1P) 
490006 
INDIA 

D-lst - 195 
Lajpat Nagar - 1 
New Delhi, 
l H\J 24 
H'DIA 

Hostel - 3 
Sector - 3 
Bhilai, 
490001 
INDIA 

:loom No. 76, 
Hostel - 3, 
s~ctor - 3 
Bhilai, 490001, 
ItWIJ\ 

(M. p.) 



NAME 

20. Mr. S. C. Majumdar 

21. Mr. S. K. Chawda 

22. Mr. M. K. Guota 

23. Mr. P. C. Chaturvedi 

24. Mr. U. R. Vadavi 

25. Mr. S. K. Roy 

) ' - - ._. -

\ ~ n r ... i., T n ,. '~" ':"'" ..,.. : 
....... ~·L. ·-• 

OFF ICE ADDRESS 

Manager 
INCOS 
Rourkela Steel 

Plant 
Rourkela, 
INDIA 

Asst. Mgr. 
PCCD/INCOS 
Rourkela Steel 

Plant 
INDIA 

Asst. Mgr 
H.S.M. (E)/INCOS 
1fourke la Steel 

Plant 
Rourkela, 
INDIA 

Dy. Mgr. 
Instrument (Opr) 
R & C Lab. Bldg. 
Bokaro Steel Plant 
B.S. City, 
Dhambad, 
INDIA 

Dy. Mgr .. 
SMS (Opr) 
B.S.L. 
B.S. City, 
Dhamba<l, 
INDIA 

Electronics Comm. 
A.A.P.L. 4th Floor 
CGO Comolex 
A. Block, Lodhi Rd. 
New Delhi, 
INDIA 

RESI DElKE ADDRESS 

C/22. Sector - 3 
Rourke la, 
769002, 
INDIA 

H- 71. Sector - 2 
Rourke la, 
769002, 
INDIA 

52, Hill View 
Sector - 4 
Rourkela, 
769002 
INDIA 

2108 Street - J 2 
Sector - IX B 
B-S, City 
Dhambad, 
mDIA 

3212 Sector - XII C 
Bokaro Steel City 
Dhambad, 
INDIA 

G/102. DDA Flat 
Madan Gir 
i~ew Delhi, 62, 
INDIA 



_________ , _____ --------------------~-----.......... _... ... ,......,.... _,......,.....+~--·-· __ ,_._ ................. ,.""'l=t'"""·,. ...... "'"-;.~'<:""<. 

NAME 

26. Mr. Pardeep Chopra 

2 7. Mr. L. R. Singh 

OFFICE ADDRE..S S 

Electronics Comm. 
A.A.P.L. 4ti1 Floor 
CGO Complex 
A. Bloc!~, Lodhi Rd. 
New Delhi, 
INDIA 

A,LM. (System) 
~fECO:~ 

Ranchi, 
r:mr..\ 

RESIDENCE ADDRESS 

F - 154 
Nanak Pura 
Moti Bagh 
New Delhi, 
INDIA 

Tripathi Colony 
Behind SBI 
Doranda 
Ranchi, 834002 
INDIA 




