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SUMMARY

At the request of the Department of Electronics of the
Government of India through its Appropriate Automation Pro-
motion Programme (AAPP) and with the approval of the United
National Industrial Development Organization (UNIDO) and the
United Nations Development Programme (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 projeci Lad been set up by the Governwent of Iandia
through the Steel Authority of India (SAIL), the Depattméﬁt
of Steel, the Dep: :tment of Electronics, and the Planning
Commission z: 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 Coumittee on-Steel Plant Automation
(Appendix AI) had been set up in February 1985 and in two
meetings had endorsed a program similar to the example pro-
gram worked out by Mr. G.S. Varadan, Chief Coordinmator of
AAPP and the author (Appendix II of Referemce 1). The re-
vised program is presented in Appendix A-II. The Bhilai
Steel Plant, 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




\ppendix AIl to this Systems Engineering Group is givea in
Appendix AIII. Second a Study Group of members 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).

The 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. This Group is actively
at work in carrying out the tasks of Appendix AII and are
currently on schedule with these tasks.

No specific review of other aspects of the Appropriate
Automarion Promotion Programme beyond the INCOS Project were

carried out during chis visit.

CONCLUSIONS AND RECOMMENDAT IONS

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).




1. The progress which has been made on the Integrated
Control 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 generated 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 final 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 future project direction must be made.
However, they appear to be well equipped to make and

substantiate these decisions where necessary.

4, The project enjoys the vigorous backing of the
Managing Director 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

The author viéited India in November-December 1984 under
the auspices of the United Nations Industrial Development Or-
ganization (UNIDQ) and the United Nations Development Program
(UNDP) for India to review the Appropriate Automation Promotion
Programme (AAPP) of the Department of Electronics o€ 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 December 1984 the author worked with
Mr. G. S. Varadan, Chief Coordinator of AAPP to develop an
initial proposal for 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
(Reference 2).

Subsequent to that wvisit, 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 (INCOS). Pertinent

correspondence with the Government of India and the United Na-
tions concerning this latter invitation is presented in Ap-
pendix AV. The itinerary for the trip itself is presented in
Appendix AVI.

As noted, time in India during this visit was devoted to
a review of the status of the INCOS Project, its accomplishments

to date, and its plans and prospects for the future.




-5-

STATUS OF THE STEEL INDUSTRY PROJECT

Appendix AVII is a reprint of a paper presented at the

Round Table on Steel Industry entitled, "Computerization and

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

in New Delhi at the Department of Electromics of the Government
of India on February 18, 1985. This 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 Appendix II of the author's report of his visit
to India in November-December 1984 (Reference 1).

The Govermment of India set up this project through the
Steel Authority of India (SAIL), the Department of Steel, the
Department of Electronics, and the }lanning Commission. The
initial action was the designation of a National Level Com-
mittee on Steel Plant Automation (see Appendix Al 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 Control System for

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

Bhilai, Madhya Pradesh, as the experimental plant for the pro-
ject. Tney also accepted a slightly 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.




The Systems Engineeriné Group is composed of Bhilai Steel
Plant personnel assisted by perisonnel 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 Gvoup had completed Items 1-3, 5
and 6 of Phase I of the Project Plan as listed in Appendix AIL
and had begun work on several others and thus is essentially on
schedule as of this time.

The 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 of India and of the 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 showed 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 PROJECT

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. The author expects to return to
India during the first week of September to aid in the review
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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APPENDIX A II

TASKS FOR PREPARATION OF PHASED IMPLEMENTATION PROGRAMME

The tollowing 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 specificationms.

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
vigsit by a small group consisting of representatives
of Steel Plant, 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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APPENDIX A II (Cont.)
Preparation of an interim repbrt. (Fine 1, 1985)

Develop an automation specification similar to the
Purdue University Report No. 98 "Tasks and Functional
Specification of the Steel Plant Hierarchical Control

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

An instrumeatation audit, i.e., what is currently
available and operational in the selected steel plant
versus what is needed to be carried out.

(April 30, 1985)

In order that the modernization is carried out starting
at a definite basic level the manufacturing equipment
which may need major maintenmance 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)

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)

Simultaneously the personnel required along with
the skills, training requirement, the time of their

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




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 taquired standards for programming languages,
plant internal communication systems, instrumentation
systems, power systems, etc., are to be specified.

If possible, steps should be taken to make these

Indian National Standards. _ (July 1, 1935)

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)




-14-

[}

APPENDIX A II (Comt.)

2. Procurement of materials and equipment noted in Item

7 of Phase I. (Octcber, 1985)
3. Initiation of training programmes and recruitment

of personnel of Item 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

_iith 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)

Installation and commissioning of various systems

and programmes. (August, 1988)
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PHASE V

1.

Phased operation of computer systems one by one until

the entire system is operational. (November, 1988)

Operation of the full system for a certaiu period

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

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)

Any modifications of systems programme 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 COMMITTEE

Group No. l: Instrumentation and Control Including PLCs.
Organizaticns to be involved: DOE/ECIL/IL/BHEL/SAIL/MECON

1. Take stock of the existing semnsors, 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 alsc 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.

Suitability of process equipment for instrumentation
and automation. Expansion and major replacements
may be separately listed for the National Committee

to decide the priorities.

Time-based procurement and installation programme

may also be worked out.

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

Make complete study of hierarchical, distributed
systems including literature collection, current

status at Bhilai and future requirements.

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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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 procurerient and development; specify standards
for communication systems, power supply requirements,

etc.

Suggest measures for safety, maintenance of computers,
requirements of computer installation such as building,

flooring, cabling, etc.

Suggest training and experts requirements and identify
clearly the capabilities and gap areas. Also indicate

the timings of each.

Group No. 3: Management Intezration Finance, Materials,

Personnel

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

1.

List out major areas that need computerization and
integration keeping in view the economic benefits,

time savings, inventory savings, etc.

Interact with other groups for raw material control,

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

also suggest priorities.
Group No. 4: Training Requirements, Facilities and Development
Organizations involved: DOE/BSP/CMC/IISc./SAIL

1. List out training requirement of Groups 1 and 2 with
constant interaction. Various levels such as top
executives, middle level executives and engineers,

maintenance engineers should be considered.

2. Make requirements of comprehensive facilities for
training-skills of trainers, trainees, experts from
India and abroad. Also provide for certain basic
minimum facilities for development work/demonstratious,

etc.

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

including films, slides, transparencies, etc.
Group No. 5: Plant Data Collection
Organizations tuv be involved: SAIL/MECON/BHEL

1. Audit of the state of the chosen plant as follows:
a) Develop =z plant energy balance similar to that
of Table 21-1V, Purdue Report (Reference 2).
b) Develop a material balance and yield anmalysis
similar to Figs. 21-5, 6 and Table IIIL of the

Purdue Report.
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c) Prepare a set of operational rules for the current
and proposed plant operations similar to that
of Table 21-I, V of the Purdue Report.

dj Prepare a complete plant specifications similar

to Table 21-I, II of the Purdue Report.

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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MEMBERSHIP AND ITINERARY OF THE INDIAN STUDY GRCUP
ON STEEL PLANT AUTOMATION

L. Membership of the Group

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

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

c. Mr. M.G.R. Prasad
Deputy General Manager
Bhilai Steel Plant
Bhilaj, India

d. Mr. A.K. Saigal
Deruty Chief (Technical Developnent)
Bhilai Steel Plant
Bhilai, India

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

f£. Mr. Nagaraja Rao

' Manager-Projecvi.
Bharat Heavy Electricals Limited (BHEL)

Bangalore, India
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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, Mehta, Prasad

Tuesday, April 30, 1983

Travel, Amsterdam to Chicago

Wednesday, May 1, 1985
Gary Works
United States Steel Corporation

Gary, Indiana

Thursday and Friday, May 2-3, 1985
Indiana Harbor Works and Research Dep ‘ot
Inland Steel Company

East Chicago, Indiana

Saturday, May 4 to Monday, May 6, 1985
Purdue Laboratory for Applied Industrial Control
Purdue University

West Lafayette, Indiana
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Tuesday, May 7, 1985
Fisher Control Company

Marshalltown, Iowa

Wednesday, May 8, 1985
Autech Data Systems

Pompano Beach, Florida

Thursday, May 9, 1985
Westinghouse Electric Company

Pittsburgh, Pennsylvania

Friday, May 10, 1985
Taylor Control Systems Division, Rochester, NY
and Engineered Systems Divisicn, Stamford, CT

Combustion Engineering, Inc.

Saturday-Sunday, May 11-12, 1985

Travel, New York to Tokyo

Monday-Friday, May 13-17, 1985
Visits to Kawasaki and Kobe Steel Companies

and Industrial Exhibitions in Japan

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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GOVERNMENT OF INDIA
W) aral (qVAr, TN oF favdv 2]
ELECTRONICS COMMISSION (IPAG)
t-ww, I w¥A, R s,
E-Wiag, Pushpa Bhavan, Madangir Road
€ feeat-110 062
New Delhi-110 002

G'.'S: VAFADAN . ) Grame : IPAGELCOM  Telex : 0631-4741 NICS IN
CHIZF CCORDINATCR (AAPP APPROPRIATE AUTCMATICN

PRCMOTICN PLROGLALLE

DCE :CCI:AAPP:85(1)(1)
26th February, 1985.

Dear Prof. Williams,

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.

1 am happy to inform you once again that the first meeting
of the National Level Committee for introducing Automation in one
of the 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 tnhe work that we did at Zombay. 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
over 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.
while we are working out precisely what is expected from you, 1
should broadly indicate to you that your help would be required
right from the initizl stage including the preparation of the
project document. e would perhaps be able to bring with us the
inputs tnat 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 time in
c¢eciding juidelines for the preparation of the documents. As soon
ac we work out the itinerary, I shall send you the exact dates by
telex., I would also arpreciate if you kindly draw up a list of
veople wno viill b2 able to help us in the creparation of the
cdetailed document, finalisation of schemes, carticipation by
lacturing in our training prograrres on this topic etc. This
would erable me to draw up the various programmes for the next
t..c yeers initially. I would alco like you to confirm your trip
1o India in tihe second hal?f of the June after your China trip. As
a matter of fact, I am planning to organize the training rrojramme
at t.» steel rlant itself which would greatly benefit a large
numoer of participants. As regards meeting the expenses to and
from In:i:ia and the honorarium your terms are acceptable to us.
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I am very conscjeus. of your caution regarding doing things
right rather than dolng 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 and
thank you for the same. I once again grately appreciate your
interést in helping us with our project.

With best regards,

Sincerely yours,

|2y ado

— Y T

(G.S.VARADAN)

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




March 25, 1983

Mr. G. S. Varaden )
Principal Scientific Officer
Electronics Commission (IPAG)
E-Wing, Pushpa Bhavan
Madangir Road

New Delhi 110 062

INDIA

Dear Mr. Varadan:

Thank you for your letter of February 26th concerning
your proposed trip to Japam, {USA and the Netherlands -

to discuss hierarchical computer schemes. I hope {ou
received the telegrams from Inland Steel and ourselves
concerning our probleas with your chosen dates of early
April. I hope the suggested date of early May will still
be satisfactory for you in terms of your schedule. i
I am tentatively glanning to arrive in India on Saturday
Jute 22nd at 12:45 a.m. on KLM Flight 834 froa Singapore.,
I would plan to leave from Boabay at 05:00 a.m. on Saturday,
Junme 29th on TWA Flight 833. This will give a full veek.
in India as ve had planned last December. \

I will be happy to discuss my list of potential candidates
for you to use to help further your prograas in India
vith you vhen you are here in May.

Best wishes for a very enjoyable and helpful trip.

Sinccrely, .

/// A (v i Iarn—

Theodore J. Williams

TJW:11
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GOVERNMENT OF INDIA
el feww
DEPARTMENT OF ELECTRONICS
t-uaw, o= W
E-Wing, Pushpa Bhaven -
W A, af fesdr-110 062
Madangir Road, New Dethi-110 062

rof. T. J. Williams feats. May 10, 1983
director Dated
>urdue Laboratory for Applied :
Indnstrial Controls
urdue University

Jest Lafayette, Indiana 47907

Jear Prof. Williams:

] would like you to kindly recall our earlier discussions regarding your
short visit to India in June of this year. As per our plan, we expect to
>repare 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 submission to our government for consideration for
approval. *

3esides this, T am also planning to promote a similar activity in the
Indian-cement industry. M/S Associated Cement Company, Bombay, who are
the pioneers in India have expressed their desire to have a presentation
>n some of the concepts of hierarchical and distributed control systems as
jeveloped by you. Perhaps this could be done at Bombay a day prior to
sour return to the U.S.A. We would also spend three days at the Bhilai
Steel 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
secretaries to the government of India, Department of Electronics and
5teel and a few other senior officials.

I am requesting the UNDP office in New Delhi to send the invitation to you
ind 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 #o pay
sou the consultancy fee for the duration of your visit to India. I shall
irrange for your accommodation at the India International Centre du. ing
sour stay at New Delhi.

[ am short of words to appreciate your efforts in helping our programme of
the Department of Electronics in promoting new technologies in our country.

Looking forward to meeting you in New Delhi on June 2lst.
vith best personal regards,

Yours sincerely,

_e o ndom

(G.Y8.<V

aradan)
Chief Coordinator (AAPP)
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‘
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

VIENNA INTERNATIONAL CENTRE  CENTRE INTERNATIONAL DE VIENKE
P.Q. BOX 300, A-1400 VIENNA, AUSTRIA 8.7. 300, A-1400 VIENNE (AUTRICHE)
TELEPHONE: 26 310 TELEPHONE : 26 310
TELEGRAPHIC ADORESS: UNIOO VIENNA TELEX: 135612 ADRESSE TELEGRAPHIQUE : UNIDO VIENNE TELEX : 135612

REFERENCE : PRUSS/PPRS/APP/VAT oate: 17 June 1985
DP/IND/82/034/11-05

Dear Mr. Williams,

4s 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 your
Special Service Agreement covering your services for nine days. Please sign and
date this document and comple.e your baniding 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 pay for the deviation in your ticket, I am enclosing
Voucher for Reimbursement of Expenses forms. These should be returned, together
with ticket stubs to Experts Administration Unit, Atin. Mr. Seraydarian.

Thanking you for ¥our co—-operation and cortinued willingness to participate
in UNIDO's programme of technical assistance, I remain,

Yours sincerely,

(for) R. Aguilar-Bolafios
Chief, Project Persomnel Recruitment Section
Industrial Operations Division

¥r, Theodore J. Williams

Syurdue Lab. for Applied Industrial Control
Foom 334 - Purdue University

West Lafayette, IN 47907
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UNIDO - |
UNTTED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

INTERMATIONAL CENTRS
PO. BOX JU0 A-b80 VIENNA. ALUWIRIA

IBT1106

TELEFWVONE: 55 390 TELNGAAFNIC ADBAEER CNIDO villNAe  TELEX: D

SPECIAL SERVICE AGREEMENT

EXPERT ON MISSION INDEX NuMsER: ES62144

rens/arpive. 85— 367 /AT
MEMORANDUM OF AGREEMENT made this 17 dey of June 19 Ghatween the United
Nations industriai Development Organization (UNIDO) ad Nr. Theodore J. WILLIAMS
Purdue Lab. for applied Industriafbersinatier referred to s the “subscriber”),
whoss address is Control, Room 334, Purdue University, West Lafayette, In. 47907, USA

WHEREAS UNIDO desires to engage the services of the subscriber on the terms and conditions
hereinafter set forth, and

WHEREAS the subscriber is ready and willing to accept this engagement of service with UNIDO on the
said terms and conditions,

NOW, THEREFORE, the parties hereto hereby agree as follows:

1. NATURE OF SERVICES Design of course matter

The subscriber shall perform the following services according to the following schedule:

advise on the syllabus and laboratory schedules for training in low-cost
automation techniques; prepare course material along with project co—ordinator;
arrange teaching sessions and laboratory programmes; suggest a suitable approach
to the participants on the application of low-cost automation techniques in
their respective countries; 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 of the report)

This agreement shall commence on the 21 dwof June 1985 and shall expire on the
satisfactory compietion of the services described abowe, but not lster than the 29 day

of June 1935 uniess sooner terminated under the terms of this agreement. Either party may
terminate this agreement at any time by giving the other pasty  — days’ notice in writing of its
intention to do so.

In the event the duration of the agreement is terminatad prior to or extended beyond its due expira-
tion date, the subscriber shall be compensated for the actual amount of work perforrmed and the actual
time spant on the project on a pro-rata basis.

US$1,480 total gross fee for 9 days
3. CONSIDERATION (based on $5,000 gross per month;364.8 days per annum)

As full consideration for the services performed by the subscriber under the terms of this agreement,
UNIDO shall pay the subscriber upon certification by:

Engineering Industries Branch (Mr., Putnam)
{ Division)
that the services have been satistactorily performed the sumof $ 1,480
as follows:
$1,480 upon completion of mission and submission/appraisal of Tinal report by
UNIDO.
Mtitlements:

daily subsistence allowance at UN established rates

NOTE The subxcrider will De responudie for any taxes due on the remmneration and as » coNsequence. no statement of
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4. STATUS OF THE SUSSCRIBER

The subscriber shall be considered = having the legel status of an Expert on Mission for the purposes of
the Corwention on the Privileges and immunities of the United Nations. The subscriber shall not be
considared in any respect as being a staft member of UNIDO.

5. RIGHTS AND OBLIGATIONS OF THE SUBSCRIBER

The rights and obligations of the subecriber are strictly limited to the terms and conditions of this
sgreement. Accordingly, the subecriber shall not be entitied to any benefit, payment, subsidy,
compensation or entitiement, axcept as expressly provided 1n this agreement. The entitiement to
compensation in the event of service incurred death, injury or iliness is subject to the said death,
injury or liiness having occurred while the subscriber was engaged in authorized travel at UNIDO
expense or was working in an office of the Organization on official UNIDO business. and is
equivalent to compensation payabie to a staff member at level P4, step V, according to the
provisions of appendix D to the Staff Rules.

6. TITLE RIGHTS

The title rights, copyrights, and all other rights of whatsoever nature in any material produced under the
provisions of this agreement shall be vested exclusively in UNIDO.

7. UNPUBLISHED INFORMATION

The subscriber shall not communicate to any person or other entity any unpublished information made
known to him by UNIDO in the course of performing his obligations under the terms of this agreement
except upon authorization by UNIDQO. .

IN WITNESS WHEREOF the perties hereto have executed this agreement.

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

o &’7 June 1985 }"{(/.q.r‘llu 9[/_ AL./—;-&—»s Date: )-

{ Authorized Officer) { Subscriber’s Signature)
Mr. E. Pospelov, PMS, FSS Theodore J. Williams

Purdue National Bank
Lafayette, IN 47902 USA

Assi#Q14900974  2-512-486-2

<" (Office of Personnel)
Mr. R. Aguilar-Bolaflos, Chief,”PR,DIO

{Subscriber to Indicate)

M.0.0. Number:

/ .
Post Key Code: P 'THN'82/034/11-95 '11 .9.B Merital Status married

an/ / ~
Allotment Account Number: DP/mD 82 OBA 11-05 Date of Birth: 2 oeptember 1923




July 5, 1985

Mr. R. Aguilacr-Bolaiios

Chief, Project Personnel Recruitment Section

Industrial Operations Division

United Nations Industrial Development
Organization (UNIDO)

Vienna International Centre

*.0. Box 300, A-1400 Vienna

AUSTRIA

Reference: PRU8S/PPRS/APP/VAT
DP/IND/821034/11-05

Dear Mr. Aguilar-Bolaiios:

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,
~
[t ) o Menn
Theodore J{ Williams
Professor of Engineering and
Director
TJW:11

Enclosure
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APPENDIX A VI

PROGRAMME DURING THE MISSION OF PROFESSOR
THEODORE J. WILLIAMS TO INDIA ON JUNE 22-29, 1985%*

1. 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 (SQ51) for Singapore (SIN).

i

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) om 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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Sunday, June 23, 1985, continued discussion of progress

and future plans for INCOS project with Mr. Varadan.

Monday, June 24, 1985, left New Delhi at 07:00 AM on
India Airways Flight 497 (IC497) to Raipur (RPR). 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.

Tuesday, June 25, 1985, oresentation of lecture om,

Hierarchical and Distributed Control System before the

Bhilai Local Centre, The Institution of Engineers (India),
09:00-11:00 AM including discussion and questions. 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 M).

Aftemoon 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.

Wednesday, June 26, 1985, left Bhilai by car for Raipur
(RPR). Left Raipur on Indian Airways 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 Programme.

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 AM-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 offices of the .ppropriate
Automation Promotion Programme to discuss the next day's
lecture series with Mr. G. S§. Varadan, Dr. Kushna Kant,
Mr. M. R. Rajagopblan 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 Devnart-
ment to discuss the progress and future plans of the

INCOS project (17:30 PM-18:30 PM).
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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. Assisted by
Dr. Krishna Kant andMr. M. R. Rajagopolan. 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 Pierpoint, US Steel Repre-
sentative in India, to discuss their cooperation with
the Systems Engineering Group at the Bhilai Steel Plant

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

Leave Delhi at 20:30 PM on Indian Airways Flight 183
(IC183). Arrived Bombay (BOM) at 22:00 PM.

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 Airways Flight 311
(TW311l) at 16:20 PM. Arrived Indianapolis, Indiana (IND)

at 17:58 PM.
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SCHEDILE FOR PROF TJ WILLIAMS
v W=

A PLANT VISIT
S.No. Department Timings Persons to
be present for
taking him
round. :
1 BLAST FURNACE 11.30 - 12,15 Hrs Shri B8BK
Agrawal ,,CS(BFs)
2 ENERGY MANAGEMENT 12.15 - 12.30 Hrs Shri I
Jayaraman
3 CONVERTOR SHOP & 12.30 - 13.00Hrs  Shri RC
CONTINUOUS CASTING Gupta,AGM(Steel)
Sri Palit.
- . 4 PLATE MILL 13.00 - 13.30 Hrs Sri KS
Sastry.
LUNCH 13.30 to 14.30 Hrs
5 POWER PLANT II 14.30 - 15.00 Hrs Sri Laxmana
6 BB M 15.00 - 15.30 Hrs  Sri Upadhyaya
7 ‘FINISHING MILLS 15.30 - 16.00 Hrs Resp.Supdts.
3 Discussion with system 16.00 - 18.30 Hrs EDP Conf.Hall
Engg.Group.
t Acquaintance with on
going systems.
2 Status of Technology. ) AGMs of various zones to
) be present.

3 State of Art ) DGMs to join at & PM
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Computerisation and Automation in Steel Industry

Appropriate Automation Promotion Programme
CClI Wing, Department of Electronics, Govt. of India

- Presented During
Round Table on Steel industry

Organised By
DEPARTMENT OF STEEL, GOVERNMENT OF INDIA

NEW DELHI
18 February 19835
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Computerisation and Automation in Steel Industry

Introduction

N an industrial socicty, the straiggic resowrce o
capital. However, the present day society regards
information as the mm strategic resource. It is, there-
fore, inevitable thm the information techmology sector
will ‘gpin ground over mamufscturing and goods pro-
information will therefcre be the predominant economic
miﬁqdhmmidmm
mﬁnh_dhddcwob(ammm
and industrial costrols.

The nature of both data aad processing task »
changing Computing s moving from a sequential.
centralised world w0 paraliel, decemtralised world 0
which a large sumber of systems must work together,
thus calling for a new gensration of general purpose
computers. Techmolcgicaily and socially the needs for
future generation of computers is becomiag increasingly
dermanding such as computer architecture which includ:s
distributed architectures supporling COmputers networks
such as Local Area Networks (LAN), Wide Arca Net-
works (WAN), parsilel architectures giving high speed
computers for memerical calculaticns and VLSI archi-
tectures to make full use of the potential of VLSI
technology.

The VLSI techmology is making very rapid sirides
which has ecnabled the industrial applicatsons of com-
puters more and more viablz. The processing architec-
tures. the memory (echnology an? the man-machine
systems which are imporiant (or processing and dis-
tribution of ink ’ n industries are undergoing
metamorphic changes. The computing power is (acing
an exponentisl growth while the comt ner bk of infor-
mation processing is rapidly fsflimg. It s becoming
clearly evident thm the digital ~omputer must form the
basis for the industrial control system of the future and
is also particularly time (Or siecel mills. As 3 result, one
of the most impartant recent trends in the development
of automatic comtrols in all indusiries has been tc start
bringing whole plam under a unified coordination and
control snd to begin aulomating the entire operational
SUPErvision system using 3 hicrarchy cf computer with
about $ to 10 per cent of 10al plsnt cost being invesied
in computerised astomation and mansgement prodacti-
vity improvement of the order of 10 per cem and
energy savings of S per cemt with 2 pay-back pericd of
2-3 years are ccalised in the sicel industry abrowd.

- et ———— s

Indusirial Compusers and Their Applications

Process comtrol amd other imdustrial applications of
compuiess bave always becn a relstively sumall fracnos
(spprozimesely sbowt 10 per cemt) of the cowputer
fieid, and thus it is a Demeficiary bt not a driver of
this techmology. Process cootrol has adesd hed as
input im0 the requiremest of computer systems (maces-
sary speeds, word lmgihs. memory size. reliability,
allowable com, ec.) bt 28 a2 second urder effect; that
is process control s mSuenced the characieristics of
probably did not gemscase or spark their productios in
the first place. Howewer, since it i believed thet the
oseds of the proces costrol fieid are act the much
differeat from other spplications, the gemersl acceptabic
standerds ia the design of computer systems will not
be detrimental 10 the seceds of the industrial computer
sysiems.

Automatic contret of any modern indusirial plant,
whether achieved by a P bused sy or by
ccnventions! means. volves an extensive sysiem for
the swtomatic monitoring of a large swmber of different
varisbles operating wader a very wide range of process
dynamics. It requires the deveiopment of a large num-
ber of funciions, some of which mighe be quite complex,
fer the transiation of dhe plamt variable values into the
required control comection commands.  Finally. these
ccntrol corrections must be transminsed to another very
lazgs set of widely scamered actumtion mechanisms of
various types. Became of the nstwre of the manufac-
turing procemes involved, these mev. and often do.
require the direction of the expenditere of very large
amoumts of material amd energy. Also, plans personnel.
both opersiing and msmagement., wmst be kept aware
of the current status of the pisat and of cach of its pro-
cesses. .

In additicn. such am mdusirial phmuh:d\mh
the contimumi probimm of adjusting its p
schedule 0 maich its customers’ needs, as expressed
by the new order swcam being cocmtinually received,
this while maintaining a high plam productivity and
scheduling problerm is handied in most cases at present
through 2 manusl. akthowgh competer-sided, produc-
ton-control system alang with an in-process and finishad
gocds inventory judged adequate by plant personnel.
it has also been mpemedly show= hat ome of the
major benefies of the wse of ol computer control
sysiems m industrisl phumts has been in the role of 2
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“comtrol systems cmfowcer.” In this mode, the lower-
level computer's mein tmk @ (0 cOtinually assure that
the comtrol sysiem equipment i3 tually carrving out
the job that it was demgned to do in keeping the units
of the plamt production sysiem operating at some Opti-
mal level: that i3, 10 be sure that \he comtrollers have
nct been set cn ). that the aptimal setpoints are
being maintained, ex.

Often the tasks carnied out by these comtrol sysiems
have Seen ones which a skiiled and attentive operator
could readily have dowe himself. The differemce is the
degree of attentivencss which cam be achisved over the
fong rum.

As stated carfier, afl of this must be factored into
the design and cperation of the control system which
will operate the plamt, including the requirements for
maximum productivity and Miniewam encrgy usage. A3
the overall requirements, both ensrgy and productivity
based. become more compiex, mors and more sophisti-
cated and capable cowtrol sysiems are nscessary. To
achieve these, the ficidd must gravitate more and more
toward digital computer-based sysiems 10 carry out the
neceded work in order ™0 achieve the needed complexity
and sophistication.

Trends in Computer Conirol of Process Plams

In recent years digitat systems have become the main-
stream of instrumentation and control tezhadlogy. The
digitai sysiems have not only crested a vasnety of
advanced control systems, which greatly improved pro-
cess controilability and product guality. but also it
revolutionising the philosophy of i system as a
whole. Recent dewvelopments in the fi2d of micro-
slectrcnics based on VLSI techmology has ziven a new
dimensiom 10 the clectronics revolution. This new
dimension is manifesting iiself in the forme of micro-

puter based )

It is worth while therefcre 10 briefly mention the
curremt technology trend in the field of comguter based
instrumentation and control. The currem trend in sen-
scrs and transducers is towards inisgrating intciligence
o them along with their primary fumctions. The
silicon integrated circuit technclogy has spread into this
ficld as wsli and sensors arc already popular for ull
applications and the trend is o provide omchip signal
ccnversion and certain amount of intelligence for limit
checking, etc. These arc aiso reported 0 be directiy
competible 10 be interfaced with comtros computers and
other actuating ciemenmis. Fibrs optics technology has
made possible the develop of semsors which provide
clectr gnetic  nose y in the measurements.
The Japanese iron and sicel industry has alreadv put
them into practice and realised such bemefis.

2

Programmables lgr comtrollers are sow designed
around microprocemen,. They facilicase the wer 1o
writg the program m mmch casicr and wnderstandabie
language. New langumges for programeasbie logic con-
trol are developed Tim computer thes generates the
togic disgram on a CRT. PLCs are becoming avalable
with powerful graphic fanility 10 allow the wser 10 change
the relay logic damyxam interactively. However, the
orvcmamsl relzy lmgr programming facility is also
being provided for der weer.

in the area of cloand locp control, the microprocessor
based PID comtrofless ase already available. New con-
trol strategres sach = adaptive comtrol and comtrol
sructures such as the hierarchical and distribut=d con-
trols have been cvalvnd and impi=memsed in iron and
sigel industries sbewmd It was the dream of every
comtrol engimeer 0 g9 m-for direct digital control, i.c..
have the compuier dwtly move the actwators in the
process. Digital compmers for direct comtrol of pro-
cesses were implemenand in the carly sixties in several
industries including mum and steel making Although.
direct digital control sestemn has aiways had a potential
for an umlimited varesy and plexity of the }
comtrol functions in exh and every coatrol loop. 'he
vast number of them tmve been implemented as digital
approxuwations (0 the comventional three mode analogue
controller.

Centrolised Compwer Comirol Svstem

However, the cenmnalised comouter concepts suffered
many draw backs. Is early yzars, computers were siow.
unreliable, memory saes were limited and progrumming
had t0 be done in machine language. Further, o heip
justify higher cost. wemdors incocporased alt tvpss of
computer, compwsy fenciions incleding <upervi-
scry and DDC mcae main fram: a8 a4 central
room located in the plant. Though computers become
faster with greater mowory size and added features, the
centralisation led ic barther problems such as the need
for .ast 'plamt commmmscation system required (o bring
process sigmels to tess and return the control signals
to the field Fear of falwre of that one computer resulted
in demands for a2 comspletc anaiogue beck up system
paraliciimg the DDC. The complexity im progrumming
the computers tended 20 increase and thus worsen the
difficulties.

Distribused Control Svssems

With the advances m VLS| rechnotopy becoming very
rapid and with the agwemt of single chip awcrocomputers
with powerful proceming capabilities which can be
distributed physically. the disiributsd computer controls
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emerged. A distributed sysem is ong which bhas several
microcomputers which can be physicaily spread all over
and cach assigned with 2 specific task md ait wutually
linked through a daa highway which can be coarial or
fibre-opuc. Each of these microcomputers perform its
own task comcurrently with and independemtly of the
microcomputars in the sysiem. Thus, this type of paralled
processing  provides cxcellent system respomse lime
and climinates the possibility of any single peim failure
crashing the whole sysiem. The courageows step of the
Honeyweil Company, USA siarting in 1969 w0 design
an alternative (0 the centralised computer comtrol sys-
tem was yet another deveicpment. The “TDC 2000°
system as it was cailed soived the problems of reliability
by distributing the control fumctions 10 cover only lew
loops as well as providing a digital beck-up capability.
This high reliability has greatly contribeted 10 the suc-
cess of distnbuted control. Several key faciors such as
increased  refiability, climination of disks 10 exscute
control algocithms, redundancy and exiemsive error
checking for communicaticn highways, distribated dis-
play functions, redundant §'0O capability, back-wp con-
trol processors with automatic changeover are combined
to achieve such 3 success. The MTBF for singie loop
ccntrollers seem © be aileast move tham 20 vears.
though this figure may drop for muitiloop controllers.
The advantage of distributed systemn however is the abi-
lity to upgrade as the technology improves without
cheoleting the entire system. Computer such
as. Real-Time Fortran, PASCAL and¢ ADA have become
most popular with distributed compuier control systems
coupled with rapid strides in thre developments in fibre-
optics technology for wide-band communications bet-
ween different compuiers in the system. Fibre-optic
communication has ensbied high data trassasission rates
of the order of 10 M bitsisec with 3 distance of about 2
km. between 2 stations for reliable commuaication in Ja-
panese sueel plants. Man-machine interfaces such as

ccmputers depend om the 'ower level devices for pro-
cess dats and the lower levsl systems in turn depend
upcn the ngher level systems for even inore sophusticat-
ed control fusctioms such as an overall plam optimiza-
tion. One can immediately assuins from this the
ultimste in a2 compuser comtrcl system siructure by
combining compasy’s production scheduling  and
management isformation functions  with the process
control funcrions 10 deveicp a total plant hierarchy
control system.

It must however be remembered that all of the ele-
rments in 3 herarchy system  can exist as  individual
clements. 1t should be noted that the different levels w
a hierarchical sysiem do not necsssarily represent sepa-
rate and distinct computer or hasdware levels. One or
more of these operstional ievels can be combined into
one computer depending the size of the svstem.

Computers amd Steel Indusirv

The first computer sysiem in 2 steel mill was that of
Great Lukes Sicel Company, 2 National Steel subsidiary
in Detroi, Michigan, USA in 1961  Since then the ap-
plications of process computers in steel industry has been
innumerable aceas im countries such as USA. Hoiland.
Japan and Canada. [t is reported by the Purdue group.
USA that with the agplication of computers and using
advanced comrol techaclogies in steel indusiry one can
expect a minimum bewefit of S per cent in increase of
productivity and 10 per cent reduction in enerev con-
sumpuon.  The Japanese iron and steel indusiry, among
others, has actively mtroduced digital systems and has
achieved remarkable results for snergy conservation, im-
proved product quality and ctﬁclem manulaclunnu pro-
cesses.  Japan has impi in steel
plants abouwt 10 years ago with mv-umenu of the order
of $100 million and 450 man vears. As per the USA
expenence a hvpmhmc.nllv autemated steel plint would

powerful interactive colour graphics sysiems enable the
user (0 gemersie configure the variows control loops
chanpng limits of any cheamel in any particular control
loop “on-line’, and observe the performance of varicus
centrel loops. The microprocessor besed video terminals
have made the 1ask of humam operators quits casy.

Hierarchical Control Svstems

The development of the distributed digital control
systems greatly simplified the computer's connsction 0
the process.  Combining the three ‘evels of conwrol each
with distinct duties. namely. the dedicat=d digital con-
trollers for process loops, direct digital comsol of cer-
fain  precess variables and supervisory comtrol levels
became a hierarchy computer syvwem. The upper level

3 ranging between 11O mim computers
and 360 mlcm compmers 10 N) mim computers and NN
micro ccmputers dep:ndmg upon the hierarchy and dis-
tribution of v fos Improvements in man-
machine systems for blast furnaces. the comtrol of raw
materials mizing. dead-time  compensation in sintering
plants, advanced feed-forward controt in boiler plants
are 3 few other examples of improvements due to appli-
cations of modern instrumentation and conrol using
microcomputers and computers. There could be bene-
fits at individua; sysiem level such as blast furnace con-
trol leading 10 1-2 per cert savings in raw muteriuls and
| per cent increase in productivity, optionisation of coke
rates teading to | 10 2 per cent savings in coke consump-
tion, stave optimisation leuding © $ per cent savings in
a8 ~c.




1

APPENDIX A VII (Cont.)

A [ew applications of industnal computers in sieel
plants could be listed as follows:

I. Raw material preparauons.
Computerising the coke making process. -
Datas logging and control system for blast furnace.
Computerising the LD process and teeming ope-
rations.

S. Computerising the scheduling of wagon move-
ments, of soaking pits, of rulling programmes, of
maintenance Programmes, cic.

™~

bl ad

6. Computerising the cnergy and power distribution
in the olant.

7. Computerising the rolling operations to reduce
the wear and t=ar of rolls ard 10 minimise cob-
bline.

8. Cutting operations computenisaticn (0 minimise
the length of the last piece and increase the vield.

9. Computerisation of inventory and management
information system for right decisions in time.

The list can be increased. but the aim is to show the
potential areas where computers could b: effectiveiy uti-
lised. The processes are so compiete and depend upon
large number of variables that withowt the help of mod-
ern tools it is impractical to operate them at their opti-
mum level all the time.

Covporate Level Information

SAIL produces about 9.4 million tonnes of ingot steei
in- more than 2000 vaneties of sections and qualities.
While steet plants are tocated in the Eastern region, the
products are mostly consumed in Wesiein and Northern
regions. SAIL has 7 zones, with hranches and stock
vards distributed throughout the countrv. For provid-
ing quick and satisfactory services to cusiomers 4t
minimum of inventory at the stock vard and at the piant,
i 5 essenual to have an eficient informaticn system
between cusicmer (sales goint). railways and the plants.
The manufacturing plant of each plant is drawn on the
basis of orders booksd.

The computenssd short-term operating plans make it
possible for management 10 be future-oriented rather
thaa day-to-day cnsis-management oriented. The man-
agement can solve calmly and in advance next week's
bottieneck or next month’s shortage as visualised through
forecast models using the on~-iine ccmputer sysiem rather
than merely cope franucally with vewerdav's difculties
owver the telephone or in meetines.  Similarty, the up-to-
date informatino gives branch manuger more and better
thas organisational constraint onented.

Inf ion and Dos

Information and docementstion is the backbone of
resesrch mstitutes and mdustnies. lusmdelyu:zpted
m indusirially advanced ies  that infor
one of the most vital forms of national resowrces. Tht
resuits of research and development are pwblished in 3
wumber of media. The primary sources of techmical in-
formation are progress repornts. t2chnical reports on cur-
remt reseasch, professional journais, proceedings cf com-
ference and symposia aad books. [n addition to these.
there is & mass of preprimts, reprints, indexes, ctc. Un-
less this proliferation of publicaticns is property orga-
nised, the information comtained in them will be buried
under megatons of paper. The tecknology & dsvelop-
ing rapidly and there is a pubiication explosion. Large
oumber of new journals are appesring. It is extremely
difficult to keep track of the developments umiess modern
tools are msed. Computerised current awareness, abs-
tracts, profiles, cic., are  avsilable cisewhere. Design
houses store Governmens comtract clauses, commercial
and technical term on  computers and  with minimum
medifications can serve 0 new client in u10n time.
Drawings and forms can be stored and repreduced in
shont time with varying sizes, using computers. The
use of ccmputers in all these above fields is possibic
becanse cf the rapid development in computer techno-
lo=y.

Conclusion

An integrated slcel phm is 3 complex svsiem and is 3

highly capstal i e industry. The depreciation and
the interest alone runs into lakhs of runpees per dayv.
All resources have (o be utilised to their tevel

every minwie.  Semicondector technolog; has been de-
veloped 30 much in the last decade that the use of mo-
dern tools i sieel plants is feasible. The Kimits works
cf the Nippon Steel Ccrporation in Japan with a pro-
duction capacity of abowt 7.3 M.T. per year which is
one ol the most modemised sicel plants have amply
demounstrated the above fx1 by adopting an integrated
prodection cumol sysiem based on full utilization of the
computer and ad d Kcation me-
thods using optical fibre mmumcalnon In  recent
years the number of computer operators and mainten-
ance perscane! have increased conipicuously in direct
proportion 10 the populsr acceptance o computers in
all sectors of prouuction. In India (oo, other sectors
such as O, Power, Ferulisers. Raiiways, Banking etc.
have aiready cititer gone in for computerisation or in the
process of dring s0.  The steel industry cannot lag be-
hind and should realise the benefits of modem methods
cf computerisation and control which has signin-ant
wnpact on the national economy
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