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About This Issue
Peter R. Rony and Joseph D. Wright

CAST Communications regularly solic-
its articles-such as the one on Simu-
Solv (Dow) in the March 1989 issue or
the one on APT (Texas Instruments) in
this issue-that deseribe the character-
istics of commerecial software oriented
towards the specific needs of the CPIL
We hope to publish these types of con-
tributions in the Summer issue of the
newsletter. The Winter issue will usu-
ally contain feature articles from one
or more of the CAST award winners.
Authors retain copyright ownership to
their contributions, and can distribute
or publish them elsewhere without
permission from the AIChE or the CAST
Division.

Exciting things are happening at Cray
Research, and we thank Steve, Dick,
and Bob for taking the time to report
on their program on supercomputing
for chemical engineering. All three
have provided their email and FAX ad-
dresses, and are very responsive to
electronic inquiries.

For the first time since your editor as-
sumed responsibility for the newslet-
ter, he is coauthor of a feature article.
Karl, who clearly is related to the edi-
tor (one non-related Rony runs a com-
mercial bakery north of Milan, Italy)
received his B.S.ChE from Virginia
Tech in 1987 and works three hours
from Blacksburg. He is interested in
promoting undergraduate ChE labora-
tory education, and reports in this
newsletter on the adaptation of a sim-
ple, widely-used, simulation package,
TUTSIM, for the ereation of process sim-
ulation models that operate in real
time while communicating with a pro-
grammable logic controller. APT, for
Application Productivity Tool, is a
13 Mb CASE tool based upon object-
oriented programming (OOP), graphi-
cal user’s interface (GUY), and an ex-
tensive database. Readers may be in-
terested in studying this software just

to see how it is designed and strue-
tured.

At the March 1990 Orlando AICKE
meeting, we were planning to publish
in the Summer issue excerpts from the
lead article, “Visualization: Expand-
ing Scientific and Engineering Re-
search Opportunities,” by Thomas A.
DeFanti, Maxine D. Brown, and Bruce
H. McCormick (see pages 12-25 in the
August 1989 issue of Computer maga-
zine, an IEEE Computer Society publi-
cation). We finally decided not to re-
print the article, but rather to direct
readers to it.

CAST Communications received the
“best division newsletter” award at
the spring 1990 AIChE Officer’s Confer-
ence. Your newsletter editorial team-
Joe Wright, Colette Totino, and Peter
Rony-thank the nominators and the
AICKE for this kind recognition.

Chairman’s Report

by Joseph D. Wright, Chairman

|

In each issue of CAST Communica-
tions, the Chairman is invited to
present a status report of the Division
or to present questions of interest to
members for their consideration.

Much of the news in the Division has
been presented in other features of
this issue. Therefore, it would seem
more relevant to raise matters of long
term importance to our members.
Your Division Officers would very
much like to hear your views on key
questions facing our long term direc-
tions.

One of A.LCh.E’s most important objec-
tives is to increase its membership.
We in the CAST Division also subseribe
to this objective since it is through the
Division fees and the generosity of our
Awards sponsors that we are able to
offer services to our members. But
who are our members? Looking back
to the founding era of the CAST Divi-
sion, we observe that we have grown
out of a group of chemical engineers
who were interested in machine com-
putation. Then we expanded to in-
clude those interested in applied
mathematics, control systems, and
computer simulation. Today CAST is
comprised of four Areas: Systems and
Process Design, Systems and Process
Control, Computers in Operations and
Information Processing, and Applied
Mathematics and Numerical Analy-
sis. To many of our colleagues in
chemical engineering, this group of
eclectic engineers appears to be on the
periphery of where chemical engineers
ought to be. This might encompass
the design of chemical plants, the
study and applications of the funda-
mental concepts of energy, mass and
momentum transfer, the application of
principles of chemical reaction engi-
neering, and so on. But to play with,
or even use Computing and Systems
Technology? These are within the sa-
cred domain of electrical engineers,
applied mathematicians, and others -
not chemical engineers! However, my
colleagues in the CAST Division will be
quick to point out that chemical engi-
neers use these technologies along
with a host of enablers to function bet-
ter, more efficiently, and, even to solve
problems that otherwise could never
be attempted.



In today’s technological world, one is
hard pressed to find someone who does
not use computing and systems tech-
nology daily. What engineer does not
use a calculator, a computer simula-
tion, a filing or electronic mail system,
a spread sheet, or at least a word pro-
cessor? Even managers have a need to
use critical path planners, personal in-
formation planners or company data
base systems. This then leads me to
my key questions. Who should belong
to CAST and what should CAST provide?
Given the wide acceptance of comput-
ing technology, should it not follow
that all engineers (at least those who
are members of ALCh.E.) be members
of CAST? Perhaps the view that CAST is
really an organization too narrowly fo-
cussed towards expert users of the
technologies and not on common appli-
cations is correct. If this is true,
should we broaden the scope of CAST to
provide services to a wider spectrum of
users? As well, should we address the
needs of those who only require per-
sonal information managers, electron-
ic mail, or word processors? Do we
provide sufficient help in simple evo-
lutionary uses of our technologies?
Probably we could offer more complete
service, but would this attract more
members? We would appreciate re-
ceiving your suggestions on these var-
ious points.

This issue of CAST Communications in-
cludes an application form for our Di-
vision. Pass it on to a colleague who is
not a member of CAST. Help us grow.
To help you respond to questions that
may be posed, here are a few answers.
The key benefits of CAST Division
membership include: two issues per
year of this newsletter; complete pro-
gramming in A.LCh.E. meetings for ses-
sions of interest to members; notifica-
tion of “Calls for Papers”; liaison with
other Societies; short courses; and
from time to time, special services
such as the Paper Retrieval Project de-
scribed elsewhere in this issue. Not a
bad deal for $5 per year!

Although we may, as a Division, be fo-
cussed on the needs of more advanced
users of computing and systems tech-
nology, the impact of these new tech-
nologies continues to be astounding.
Many of us now have desktop comput-
ing power that far surpasses that of
university or company computing cen-
ters in very recent past. In the near
future we will have common access to
desktop systems and engineering
workstations that will be rated at 50
to 100 MIPS or more. What are we go-
ing to do with all this power? The next
generation of computer tools will al-
low us as designers and practitioners
of chemical engineering to use visual-
ization techniques to “see” the effects

~ of variables in our designs, to investi-

gate “what if” scenarios for extremely
complex cases and to explore the sensi-
tivity of the outputs by viewing the en-
tire space of the design parameters.
This power will influence the practice
of chemical engineering in ways not
yet determined. Already we have be-
gun to emerge from the world of un-
friendly computer systems into the
realm of graphical user interfaces
which provide us with easy access to
the most powerful design tools we
have ever seen. They will be available
to novice engineers and will have cap-
tured the collective wisdom of re-
search and development in the indus-
trial and academic fields of chemical
engineering. The CAST Division must
respond to these forces and provide its
members with the tools and the
knowledge to update their skills.

One of the key functions of the CAST
Division is to provide programming
for our local and national A.I.Ch.E.
meetings. As we look to the future
with incredible new computer power
at our fingertips, a major contribution
of CAST can be to provide tutorial and
awareness sessions for the many engi-
neers who will not have received this
training. This will benefit the many
members of A.1.Ch.E. seeking new skills
and may entice them to Division mem-
bership. We will look for leadership
from our many pioneering members

and for new engineers, trained to use
the power of computers, to find appli-
cations not yet comprehended. This
will be the new mandate of CAST and
we will be seen in the long term as the
Division that encompasses something
of what every ALCh.E. member should
know. The outcome will be that virtu-
ally all members will find a home in
the CAST Division.

CAST Executive Committee
Meeting (March 20, 1990):
Excerpts from Minutes

by Maria Burka, Secretary/Treasurer
Chairman’s Report (Joe Wright)

1. Process Data Exchange Institute
(pDXI). Discussion on this subject
included:

® AIChE has given its blessing.

@ Questions have arisen about
the scope of the data to be collected
and about potential conflict with
DIPPER.

@ Originally planned to raise
$100,000 to get started. If this
does not materialize, will get go-
ing with whatever is in hand.

® Overhead is a problem. How
much will AIChE contribute? Prob-
ably 10% or less.

® Plan to charge a flat rate of
$5,000 per company.

® Would take two years to come
up with standards (should be
called guidelines instead!).

® Will be in the mail by June
1990.

® Target: put together a set of
bylaws to present to AIChE Council
by August.

® Plan to have contractor start
on guidelines by mid-1991.



® Hope to have at least 20 com-
‘panies involved.

® Are in the process of mailing
flyers to prospective companies.

2. AIChE Council is presently going
through a strategic planning pro-
cess. It is looking at the objectives
of the organization, detailed attri-
butes, long-range goals, etc. Some
of the ideas being considered in-
clude:

® Hopes to increase membership
of undergraduates by 30% be-
tween 1989 and 1992.

® During this time period, AIChE
plans to increase overall member-
ship by a couple of thousand new
members. AIChE wants to develop
measurable criteria on what is a
good chemical engineer.

® Hopes to have break-even fi-
nances.

® Increase the sales of CEP.

¢ Headquarters will work with lo-
cal sections more in the future.

® Study the overlap between divi-
sions and how to resolve conflicts.

® Try to increase participation in
continuing education courses.

® Potential problems with the
creation of the new Separations
Division. Other divisions, such as
the Environmental Division, are
worried that it will cut into their
membership. ‘

3. CAST needs to make some slides
showing the mission, objectives,
etc. of the CAST Division, to be
shown at meetings, presentations
to potential members, ete.

4. AIChE wants multiple representa-
tives at the June Officer’s meeting
from each division. The feasibility
of this is unclear.

Secretary/Treasurer’s Report
(Maria Burka)

We still have not received the money
for the advertisements that ran in the
newsletter. This needs to be straight-
ened out with AIChE headquarters.

Ist Vice Chairman’s Report

Concerning long-range planning, Joe
Wright brought up one project that we
might begin thinking about: comput-
er imaging (visualization). Area 10A
would like to have a session on this at
some future meeting. All officers were
asked to think about long-range plan-
ning for CAST and send any ideas they
have to Rex Reklaitis.

The June Officer’s meeting included
discussions about AIChE’s long-range

" plan (three-year, long-range plan,

1989-1992, as discussed by Joe
Wright). CAST needs to comment on it.

2nd Vice Chairman’s Report
(Ignacio Grossman)

As of March 1990, there are five nomi-
nees for the CAST Award. The proce-
dure for the selection of award win-
ners was reviewed. The committee
that makes the final decision consists
of the six CAST directors plus five oth-
ers chosen by the 2nd Vice Chairman
with appropriate representatives from
both universities and industry. AIChE
is planning to put out the book for the
fall Chicago meeting by the summer
meeting. This places a much earlier
deadline on when information on
award winners have to be submitted to
AIChE headquarters.

Past Chairman’s Report (Bruce
Finlayson)

Bruce sent a report on the paper re-
trieval project at the November 1989
AICKE meeting. The information re-
trieval cost $2,500 and was very time
consuming. Bruce spent a large por-
tion of his time at the meeting just
working on software problems, and
had little chance to attend any ses-
sions. CAST should not continue to do
this on its own; instead, the responsi-

bility should now be handed over to
AIChE. Whether we should continue
this at the Chicago meeting on our
own was debated.

Report of the Directors

Herb Britt wrote an advertisement
(published in the last newsletter) to
encourage membership in the CAST Di-
vision. Jeff Siirola mentioned that
there were no brochures about CAST,
or the CAST slide at any of the sessions
at the Orlando meeting. A procedure
needs to be formalized about whose re-
sponsibility it is to make copies of the
slides, to bring them to all AIChE meet-
ings, and to train session chairmen to
use them. Peter Rony suggested that
we display copies of the Newsletter at
all sessions as a deliverable product
that comes with membership. Deci-
sions will have to be made on these is-
sues before the Chicago meeting.

Programming Board Chairman
(Jeff Slirola)

CAST participation in the Chicago
meeting keeps growing. We are now
scheduled to have 26 sessions, with
three running in parallel at any one
time. All of our requests were accept-

ed.

PSE is finally getting going. It is be-
hind schedule, but should be on track
soon. FOCAPD 89 proceedings are in the
mail.

Jeff attended the AICKE workshop for
programming board chairmen and
brought back the following: (1) AIChE
has hired Peter Knox as a permanent
employee to be in charge of program-
ming. (2) The workshop concentrated
on themes: specialty programming,
block programming, etc. (3) Under-
represented groups (young engineers,
etc.) who do not attend AICKE meetings
were identified and solutions sought
on how to get them to the meetings
(4) The number of attendees at meet-
ings has been steady over the last few
years. (5) Meeting Program Chairmen



(MPCs) are poorly trained; something
needs to be done to remedy this. (6)
Outcome of the workshop: plan to
meet every February to set themes for
two years out. Each meeting will also
have a theme. The theme for the
Houston meeting is operations; CAST
fits in fine.

Report of the Area Chairmen

Area 10C wants to know how to get,
and who pays for, visualization
equipment-movie projector or VCR-for
the Chicago meeting. Siirola will con-
tact AIChE and request that they pro-
vide such equipment. Otherwise, CAST
will have to pay for it.

New Business

Larry Biegler was chosen to represent
the CAST Division on the Research
Committee. Since the committee al-
ways meets during the day for a whole
afternoon during the middle of AIChE
meetings, CAST participation is only
tentative; it is questionable that any-
one wants to miss out on a whole after-
noon of presentations to attend their
meetings. We will decide after a few
meetings.

Report of the CAST Division
Programming Board
(March 1990)

by Jeffrey dJ. Siirola

The members of the 1990 Program-
ming Board are listed on the inside
front cover of CAST Communications.
CAST Programming activities can be
summarized as follows:

1. 1990 Spring National AIChE Meet-
ing, Oriando (March 18-22 1990):
The CAST Division sponsored 13
sessions (10A, 4; 10B, 1; 10C, 7;
and joint 10A/10C, 1). This was
one less than originally planned.

2.

1990 Fall Annual AIChE Meeting,
Chicago (November 11-16 1990):
Two additional sessions were re-
quested by Area B, bringing the
total requested to 16.5 sessions
(10A, 6;10B, 9; 10C, 6; 10D, 5; and
joint 10B/15C, 0.5). The Meeting
Program Chairman has devised
sessions of 2 hours, 3 hours, and
3.5 hours length and allocated
some of each length to each CAST
area. One of the 10B sessions will
be poster format. The MPC had set
a March 12 deadline for his review
of accepted Proposal to Present
Forms, a date that was in conflict
with our published April 1 dead-
line for receipt of same. I assured
him of the status of each session,
but that we reserved the right to
change papers accepted until April
1. Subsequently, he extended the
deadline to April 18.

Chemical Process Control IV
(South Padre Island, TX, February
1991): Area 10B is continuing
plans for the next specialty confer-
ence in the control series. Harmon
Ray is conference chairman.
CACHE Corporation will facilitate
the meeting arrangements. The
technical program has been final-
ized.

Process Systems Engineering '91
(Montebello, Quebec, August
1991): The CAST division will cos-
ponsor this continuation of the PSE
series of meetings with the Cana-
dian Society for Chemical Engi-
neering, the Institution of Chemi-
cal Engineers, and the Society for
Chemical Engineering, Japan.
Gerry Sullivan is conference
chairman.

1991 Spring National AIChE Meet-
ing, Houston (April 7-11 1991):
The CAST Division is requesting
12.5 sessions (10A, 4; 10B, 3; 10C,
5; and joint 10C/5D, 0.5). Initial
calls for papers appeared in the
Winter issue of CAST Communica-

tions; final calls will appear in the
upcoming Summer issue.

6. 1991 Fall Annual AIChE Meeting,
Los Angeles (November 17-22
1991): The CAST Division is re-
questing 27 sessions (10A, 6; 10B,
7;10C, 6; 10D, 6, joint 10A/10B, 1).
Texts for the first call for papers
will appear in the Summer issue of
CcaSsT Communications.

7. 1992 Spring National AIChE Meet-
ing, New Orleans (March 29 to
April 2, 1992): Although the pro-
gram is not finalized, it looks as if
CAST will request about 12 ses-
sions for this meeting. The pre-
liminary program will also be pub-
lished in the Summer issue of CAST
Communications.

8. Foundations of Computer-Aided
Plant Operations (FOCAPO ’92):
Plans for the second FOCAPO con-
ference, summer of 1992, are un-
der way. Mark Stadtherr and John
Hale are conference cochairmen.
The advisory committee met in
Orlando. CAST area 10C is the
technical sponsor and CACHE Cor-
poration will again be approached
to facilitate the conference.

Programming Comment:

An AIChE programming retreat was
held just prior to the Orlando meeting
by the planning team of the EBPC. Top-
ics included block programming,
meeting formats, joint sponsorships,
regional meetings, outreach, and con-
tent and presentation quality. Results
will be presented at a CAST Executive
Committee Meeting.

Also, the evaluation team of the EBPC
is scheduled to meet in Orlando to de-
vise a workable audit system to cri-
tique and improve our programming
effort. The CAST Programming Chair-
man will represent the division at
both of these meetings and report re-
sults to the Executive Committee.



Report on Paper Retrieval
Project, CAST Division, AIChE
Meeting (November 1989)

At the AIChE meeting in San Francisco
(November 1989), the CAST Division
had a paper retrieval project. Atten-
dees at the meeting were invited to
leave their address and a list of papers
for which they desired to receive
copies. This information was entered
into a database program by session
aides. After the meeting, the informa-
tion was sorted by presented paper,
and a list of mailing labels was printed
and sent to each author. Each author
was requested to send copies of his/her
paper; there was no mechanism either
to ensure that the authors did send
their papers, or that all of the papers
actually existed. This report summa-
rizes information about the project.

Overall statistics are:
226 people used the service
170 papers were in 22 sessions

2,531 requests for papers were made

1,326 of these were for individual pa-
pers

1,205 of these were for papers, as part
of all the papers in a session

154 requests were made for all papers
in a session

For papers that were on the official
AICKE list of reprinted papers:

70 of 170 papers were reprinted (41%)

543 of 1,326 individual requests were
reprinted (41%)

546 of 1,205 papers from session re-
quests were reprinted (45%)

To ensure the success of this type of
project:

The data must first be collected. In
this experiment, it was entered into a
portable computer (on loan from
Xerox) by session aides using dBASE II

software that Bruce Finlayson had
available. The session aides liked the
process, were pleased to use a comput-
er, and were knowledgeable about da-
tabase programs. Bruce wrote and ran
the computer programs after the meet-
ing to print the mailing labels as a
function of paper or session requested.
A secretary typed the mailing labels
for the speakers using the abstract
booklet. Each author was then sent a
letter requesting him/her to send
copies of his/her paper to the names
enclosed.

Problems did arise. Somebody must
be in attendance at the computer ter-
minal during the meeting full time, or
at least at the start of each day, before

- and after lunch, and at the end of the

day. Bruce Finlayson performed this
service, and missed most of the techni-
cal sessions. The address format used
in the data retrieval program was not
well suited to foreign addresses. The
number of papers and sessions that
each attendee could request was too
low in the computer program; some
addresses had to be entered twice. The
biggest problem was that the project
was so successful that it required sig-
nificant time to prepare mailing la-
bels. The initial program to do this
was inefficient because there was a
large number of labels. The program
was run on an [BM-class personal com-
puter.

The total cost of the project was $438
plus cost items absorbed by the Uni-
versity of Washington and by Xerox:

Session aides, two per day,

4 days, budgeted at: $ 240

Postage, envelopes (University
of Washington): 94

Secretarial time: 104

Rental of computer, 4 days
(from Xerox): -

Running dBASE, 3 days
(University of Washington): -

Total, minimum cost: $ 438

If it is assumed that the only papers
that were actually sent were the ones
that were preprinted (1,089) by AIChE,
the cost per paper to the CAST Division
can be computed to be $0.40, mini-
mum. Not included were the costs of
photocopying and mailing by authors.
For an average of 20 pages per paper,
the estimated cost for 1,089 copies was
$2 per paper, or a total of $2,180 spent
by authors.

CAST Division Receives

Outstanding Newsletter

Award at AIChE Officers
Meeting

by Ignacio E. Grossmann, 2nd Vice
Chairman

The 1990 AiChE Officers Conference
took place in Buffalo on June 10-12,
1990. The three major themes at that
meeting were: (a) Volunteers and Ef-
fective Chapter Operation; (b) Re-
sources for Successful Programming;
(¢) Communicating Effectively in the
90’s. A large percentage of the partici-
pants were from AIChE Local Sections
around the country, while there were
relatively few representatives from
AIChE Divisions.

A number of the sessions were con-
ducted by facilitators who outlined
various strategies for recruiting mem-
bers and for communicating effective-
ly the activities of the AIChE. Informa-
tion was also provided on the re-
sources that are available from AIChE
for programming meetings, and for
helping local sections to identify
speakers with current topics. Partici-
pants also had the opportunity to in-
teract with members of AIChE Council.
The meeting concluded with work-
shops that were offered in the areas of
local section finances, public relations,
government interaction committees
and the institute’s long range plan-
ning.



Finally, in order to recognize the im-
portance of disseminating useful and
timely information to AIChE members
through newsletters, awards were giv-
en for the first time to the best news-
letters of the AIChE divisions, local sec-
tions and student chapters. We are
happy to announce that the Comput-
ing and Systems Technology Division
was the 1990 recipient of the “Out-
standing Newsletter Award” which
was delivered by AICKE President Shel-
don Isakoff. Congratulations are in or-
der to our editors, Peter Rony and Joe
Wright, for this well deserved award.

AIChE Recognition System
Purpose:

The AIChE Recognition System is im-
plemented beginning in 1989 to recog-
nize and publicize the activities of a
group or individual in the organiza-
tion whose performance showed sig-
nificant accomplishment toward the
[nstitute’s mission and objectives.
Presentation of the “AIChE Recognition
Award” is intended primarily for
single-event performance, but can be
used to recognize long-term perfor-
mance in special cases.

Mechanics:

(1) No more than 10 awards will be
presented in one calendar year.

(2) Nominations for the award can be
made by individual member(s) or
groups in AIChE, but must be spon-
sored by a current council mem-
ber. Nomination is accomplished
by completing form 1989 RS,” ac-
ceptance by a Council member for
sponsorship, with forwarding to
the current AIChE secretary for
processing and review by the ex-
ecutive committee.

(3) Decision on awards presented will
be the responsibility of the execu-
tive committee, with the secretary

acting as coordinator of the sys-
tem.

(4) Each award will be presented at
an AIChE meeting, and will be sub-
sequently publicized in AIChEX-
TRA. The award will consist of a
plaque and an explanation letter
from the current president of the
[nstitute.

(5) An official history of the system,
including record of each recipient
and sponsored nominee, will be
kept in the member services de-
partment at the New York office.

(6) Nomination forms can be obtained
from the member services depart-
ment at the New York office.

If you have questions about this new
“recognition” system, please contact
Gordie Ellis, the local section and divi-
sion coordinator at AIChE headquar-
ters; call (212) 705-7328.

Procedure:

(1) Nominator completes items 1, 2,
and 3 of form 1989 RS.

(2) Nominator contacts potential

Council sponsor, forwards form to
him/her.

(3) If Council sponsor approves,
he/she completes item 4 and for-
wards form to current secretary. If
Council member chooses not to
sponsor, he/she contacts nominee
with explanation.

(4) Secretary submits all sponsored
nominations to Executive Com-
mittee for review and decision.
When the Executive Committee
chooses a particular nomination
for award, the plaque and letter
are prepared, and a Council mem-
ber is designated to present the
award. The award will be kept
confidential until presentation to
the recipient(s). The form is fur-
ther completed by the secretary
and forwarded to the member ser-
vices department for recording. If
the Executive Committee declines

a nomination, the Council sponsor
is notified.

(5) The plaque and letter are present-
ed by a Council member at an
AIChE meeting. AIChEXTRA public-
ity follows the presentation.

(6) The completed form is forwarded
to the member services depart-
ment for record keeping.

AIChE Recognition System Nomina-
tion Form:
(1) Group/individual Nominee:

(2) Summary of Accomplishment (Re-
lating to AICKE Mission and Objec-
tives):

(3) Nominator(s), Date, and Tele-
phone No(s):

(4) Executive Committee Approval
and Date:

(5) Date/Location of Plaque Presenta-
tion:

AIChEXTRA Publicity (Issue):

1989RS




Awards

Roger W. H. Sargent is

Honored With the 1990
Computing in Chemical
Engineering Award

H

Roger W. H. Sargent-Courtaulds Pro-
fessor of Chemical Engineering at Im-
perial College of Science, Technology,
and Medicine-whose career has
spanned over thirty years during
which time his name has become syn-
onymous with Process Systems Engi-
neering, is the recipient of the 1990
Computing in Chemical Engineering
Award. Sponsored by Simulation Sei-
ences, Inc. and Dow Chemical, The
Computing in Chemical Engineering
Award is given in recognition of an
outstanding contribution in the appli-
cation of computing and systems tech-
nology to chemical engineering. The
winner receives a plaque, a check for
$1500, and an invitation to be the
after-dinner speaker at the CAST
Awards Banquet at the Chicago Na-
tional AICRE Meeting in November.

The supporting statement for his
award includes the following:

Professor Sargent’s interest in com-
puting applications is evident from his
very first publication (1958) entitled,
“Applications of an Electronic Digital
Computer in the Design of Low Tem-

perature Plant.” He went on to pioneer
the concepts of equation-oriented
methods for the design and control of
process plants. In 1964, the first publi-
cation appeared on SPEEDUP, a revolu-
tionary approach to the design of
chemical plants. Even though the
computer limitations of that era pre-
vented large-scale problems to be
solved, it was the “vision” presented
that was the paramount contribution.
Today, SPEEDUP is one of the foremost
steady-state and dynamic simulation
and optimization design packages
available, and is in commercial use in
many process companies throughout
the world. Through SPEEDUP and oth-
er commercially available packages,
the principles of equation- oriented

‘methods presented over thirty years

ago are now deeply entrenched into
chemical engineering practice.

Professor Sargent extended the “sys-
tems” concept from design, to control,
synthesis, and optimization (steady-
state and dynamic), of both eontinuous
and batch processes. He is well known
for his work on extended horizon con-
trollers, optimal control techniques,
decomposition techniques, process
synthesis, as well as design of multi-
purpose plants. His achievements in
the development of efficient numerical
methods for the solution and optimiz-
ation of differential-algebraic systems
have been long recognized by both the
numerical analysis and chemical engi-
neering communities. This entire
breadth of work comes with both deep
technical insight and an uncompro-
mising standard of excellence.

If the process systems adventure was
initiated by Roger’s vision, then clear-
ly it has been his ability to inspire that
has launched an international legion
of enthusiastic voyageurs. His aca-
demic family, now six generations
strong, comprises almost two hundred
outstanding scholars and industrial-
ists who themselves are now making
profound contributions in the process
systems field. This inspiration is also
projected to those far beyond the

bounds of his academic family. The
long list of invited keynote lectures at
many international conferences will
attest to the fact that his views and
foresight are valued by anyone work-
ing in the field. His method style, sea-
soned with a dash of his British wit,
makes him the most sought after
speaker in the process systems com-
munity.

It would be remiss not to mention Pro-
fessor Sargent’s deep concern for
chemical engineering education as he
has helped t¢ shape the computer ap-
plication curriculum throughout
Great Britain and Europe. He has al-
ways been willing to give of his time to
serve his profession as evident
through the almeost endless list of
membership and chairmanship posi-
tions on strategic committees, and
working parties. This included a hec-
tic year as President of the Institution
of Chemical Engineers.

As a scholar, as a visionary, as an in-
spirer, as a mentor, as a colleague,
Roger Sargent personifies the phrase,
“world class.”

Supporting statements on behalf of his
candidacy included:

“Without question, Roger is and re-
mains the most distinguished chemi-
cal engineer active today in the pro-
cess systems engineering field. Over
the 30-plus years of his professional
career, he has contributed significant-
ly and led in the number of important
research areas, including process dy-
namics and simulation, process con-
trol, nonlinear programming, flow-
sheeting methodology, and seolution
methods for algebraic and differential
systems. He has had a major impact
on the field not only through his work
but also through that of his students,
who have grown to form a very prolific
academic tree. He has led the develop-
ment of the SPEEDUP system, which is
becoming an important commercial
process simulation/optimization soft-
ware product. More recently, he was



instrumental in the creation and is
now serving as the Director of the
nationally-funded Process Systems
Center at Imperial College.”

“Roger Sargent is undoubtedly the fa-
ther of modern computer-aided process
engineering and has been, through his
many and diverse contributions, a
dominant force in the field of analysis,
synthesis, controls and optimization
over the last 30 years. From his early
experimentation with digital comput-
ers, through his multi-faceted investi-
gations on computer-aided simulation
and optimization (static and dynamic),
to the integrated synthesis of engi-
neering systems (process flowsheets,
control systems, batch plants), Roger
has maintained very high standards of
excellence, leading to contributions of
long and profoundly lasting impact.
By matching academic scholarship
with industrial relevance, he has been
able to offer contributions of both ar-
chival value (e.g., his work on optimiz-
ation, non-linear systems’ analysis)
and practical (e.g., SPEEDUP) signifi-
cance.”

“Roger’s contributions to chemical
process engineering are legendary.
These include not only fundamental
advances in numeric methods, simula-
tion, optimization, control, synthesis,
and computer-aided design, but also,
and especially, in education. He has
inspired many of his students with a
contagious excitement for process de-
sign research. This has led to a dynas-
ty of similarly-inspired researchers,
which is represented in virtually ev-
ery process design research organiza-
tion in the world.”

George . Byrne Wins the
CAST Division Computing
Practice Award

George D. Byrne, a Research Associ-
ate at Exxon Research and Engineer-
ing Company, New Jersey, will be pre-
sented the 1990 Award at the CAST Di-
vision Award Dinner at the AIChE Na-
tional Meeting in Chicago. He was
cited “for his contributions in numeri-
cal methods, especially differential
equations, related software, and their
applications in chemical engineering.”
The Computing Practice Award, spon-
sored by Pergamon Press, honors an
outstanding effort that has resulted in
a specific embodiment, or possibly an
industrial or commercial application,
of computing and systems technology.
The award consists of $1000 and a
plaque.

George received his B.S. degree in
Mathematics at Creighton University,
and both M.S. (Mathematics) and Ph.D.
(Applied Mathematics) from lowa
State University. At the University of
Pittsburgh, from 1963 through 1980,
he taught courses spanning math-
ematics, computer science, and chemi-
cal engineering; he directed 6 Ph.D.
theses and served on over 30 Ph.D. com-
mittees. He is a member of SIAM, ACM,
AIChE, IAMCS, IEEE, the American
Mathematical Society, IMA (British),
Sigma Xi, the National Speakers As-
sociation, and, of course, Toastmasters
International. One supporting letter

commented: “A highly uncommon di-
mension of George is made up by his
professional and speaking skills . . . He
is one of the most effective speakers
I've known...”

The award nomination statement of
qualifications included the following:

Dr. George D. Byrne is one of those
rare scientists who has established a
symbiotic relationship in two major
technical fields, mathematics and
chemical engineering, and this has
yielded unique contributions to both
fields... CAST should recognize those
individuals who have established a
bonding of the two fields that are so vi-
tally important to the continued
growth and enrichment of our profes-
sion.

Probably the most lasting contribu-
tions that George has made have dealt
with the development of new math-
ematical software tools. EPISODE and
DISPL are probably the most widely
used and well known of the various
tools George has developed. These
tools were spawned from collaborative
efforts with other top mathematicians
such as Alan Hindmarsh, Gary Leaf,
Mike Minkoff, and Peter Brown.
George, Alan, and Peter have recently
released a new ordinary differential
equation solver called VODE.

The Institute of Mathematics and its
Applications recently elected George
as a Fellow, following his highlighted
presentation at their conference on
numerical ODEs at Imperial College
last summer... The paper deals with
computational experiments with
VODPK, a Krylov variant of VODE.
With these new methods, reductions
in storage requirements of 9:1 and im-
provements 5:1 in execution speed
have been observed for heat and mass
transfer and kinetics-diffusion-
convection problems.

Other supporting letters stated:
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“The application of numerical meth-
ods and software to the solution of dif-
ficult problems in chemical engineer-
ing has always been a prominent part
of George’'s work. Various kinds of
chemical kinetics models have pro-
vided the main motivation for most of
the work that he has done on or with
stiff ODE solvers, PDE solvers, and DAE
solvers... At Exxon, George has con-
tributed fundamentally to the solution
of numerous chemical engineering
problems...These include: (a) a ther-
mal DeNOx process model, involving ki-
netics simulation and parameter fit-
ting; (b) an amine stripper, involving
i-D transient reaction-diffusion-
convection simulation; and (c¢) fixed-
bed reactor simulations involving DAE
formulations and solution.”

“George’s published work is highly re-
garded both by his ecolleagues in the
numerical mathematics field and by
people in other disciplines. His list of
publications includes at least 34 that
are in refereed journals and confer-
ence proceedings. Over the years, the
content of George’s papers has shifted
from abstract numerical analysis to
studies of methods in applied situa-
tions, but with the latter resting on a
sound analytical base. One of our most
recent joint papers, an invited survey
of stiff ODE methods and software, on
which George was the lead author, has
received considerable acclaim and
around 100 reprint requests to date,
from all over the world. Another mea-
sure of the quality of his work is the
popularity of the software and he has
written (or coauthored). One sequence
of ODE solvers that he and I wrote has
been requested by hundreds of peo-
ple.”

“As a pioneer in the field he and A. C.
Hindmarsh developed the well-known
EPISODE software package for the effi-
cient solution of systems of ordinary
differential equations. EPISODE was
distributed to over 125 central com-
puting sites world-wide by the Nation-
al Energy Software Center, and is
used in broadly distributed commer-

cial simulation tools. It is heavily
used by chemical engineers because it
can handle chemical kinetics leading
to systems of stiff equations. A knowl-
edgeable member of our staff remarks
that this integrator is so robust and ef-
ficient that it has no competitor.”

“At Exxon George has contributed to
many diverse programs of chemical
engineering numerical analysis re-
sulting in methods used in the devel-
opment of new processes and products.
One outstanding example concerns
the Exxon Thermal DeNOx process for
smoke stack gas scrubbing which em-
ploys injected ammonia. Optimization
was used to adjust chemical kinetics
rate coefficients so that ODE solutions
agree with laboratory and field data.
The ability to use this code to simulate
new operating conditions has permit-
ted novel applications of the technol-
ogy in using unconventional fuels in
waste disposal incinerators, e.g., burn-
ing rubber tires, while obviating need
for expensive pilot plants. To date 60
NH;-NOx plants have been commercial-
ly commissioned and more are
planned.”

“In addition to his project contribu-
tions, George continues to be active, as
he has been for many years, in train-
ing others and disseminating the
methodology of numerical computa-
tion in his field-through workshops,
seminars, and presentations, each
year. His dedication to his profession
is very great. In personal affairs,
George is a highly ethical, princely in-
dividual and one who is never too busy
to help a colleague...”

The Ted Petersen Student
Paper Award Goes to
R. (Krish) Krishnamurthy

The Ted Peterson Student Paper
Award is given to recognize an out-
standing published work, performed
by a student, in the application of com-
puting and systems technology to
chemical engineering. This award,
sponsored by ChemShare and IBM,
consists of $500 and a plaque. The
award will be presented at the CAST
Division Award banquet at Chicago
AIChE meeting this fall.

Krish Krishnamurthy, the award win-
ner, is a Lead Engineer at The BOC
Group, Inc. in Murray Hill, New Jer-
sey. Krish, who performed his award-
winning research while a graduate
student of Ross Taylor at Clarkson
University, was cited “for the develop-
ment and application of a complete,
mass-transfer rate-based model of
multicomponent staged separation
processes.”

The award nomination provided the
following identification and evalua-
tion of the accomplishments of the
nominee:

Computer-aided design and simula-
tion of multicomponent separation
processes normally is carried out us-
ing the very well-known equilibrium
stage model. Briefly, this model in-
cludes the assumption that the



streams leaving a particular stage are
in equilibrium with each other. How-
ever, in actual operation, columns do
not usually operate at equilibrium.

The conventional way of dealing with
departures from equilibrium in mul-
tistage towers is through the use of
stage and/or overall efficiencies. There
are many different approaches to de-
fining and calculating efficiencies, and
there is no consensus on which is best.
For multicomponent systems, the effi-
ciencies of different components may
not be the same.

Equilibrium stage calculations also
provide the conventional route to de-

signing packed columns. In place of a .

stage efficiency, the “Height Equiv-
alent to a Theoretical Plate” (HETP) is
used. HETP’s suffer from many of the
same shortcomings that plague stage
efficiencies; they are not the same for
different components in a multicom-
ponent mixture, for example.

Beginning in 1980, R. (Krish) Krish-
namurthy began the implementation
of a model of multicomponent separa-
tion operations that considers them to
be the rate processes they really are.
The model that Krish implemented
avoids all a priori computations of
stage efficiencies (for tray columns)
and HETP’s (for packed ones). Material
and energy balance equations are
solved simultaneously with properly
formulated models of mass and energy
transfer in multicomponent systems.

Krish’s first paper describing the
model was published in 1985. This pa-
per was soon followed by other articles
showing that the nonequilibrium
model was capable of true predictions
of both tray and packed column perfor-
mance, in columns ranging from labo-
ratory to commgrcial scale.

Although models based on mass-
transfer principles are not new,
Krish’s model was designed to appeal
to computer simulation specialists.
This approach must have worked, be-

cause his paper attracted attention al-
most immediately. In 1988, less than
four years after Krish’s first publica-
tion on this subject, a nonequilibrium
model has been implemented by As-
pen Tech, Inc., one of the leading flow-
sheet simulation companies... In a pa-
per published in Chemical Engineer-
ing Progress in October 1989, J. D.
Seader wrote: “The model and algo-
rithm for implementing it could be the
beginning of a new era in tray-type
separator design and simulation.”

One supporting letter stated the fol-
lowing:

“Following a plea in 1980 by the late
Professor H. Sawistowski for a re-
placement of the equilibrium-stage
approach and its accompanying plate
efficiencies for plate columns and
HETPs for packed columns, R. Krishna-
murthy and Ross Taylor began the de-
velopment and experimental verifica-
tion of a rigorous and robust algorithm
for a transport-rate model of continu-
ous, steady-state, separation oper-
ations having countercurrent contact-
ing of fluid phases. Incorporated into
this algorithm, the first of its kind,
were reliable methods for computing
multicomponent transport coeffi-
cients; rigorous expressions for fuga-
cities, enthalpies, and densities; and
robust methods for converging the
large set of highly nonlinear equa-
tions...”
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Chemical Process
Engineering at Cray
Research

by Stephen E. Zitney, Richard D.
La Roche, and Robert A. Eades

Cray Research, In.

655-E Lone Oak Drive

Eagan, Minnesota, 55121

Supercomputers are transforming R&D
activities in the chemical process in-
dustry (CP1). Companies in the phar-
maceutical/biotechnology industry are
using supercomputers to better focus
and accelerate their R&D efforts in de-
signing new drugs, vaccines, and her-
bicides. Large-scale molecular simu-
lations of drug-enzyme complexes are
used by researchers both to learn how
a drug works on the molecular level,
and to identify which of the many can-
didate compounds shows the most
promise of being an effective drug.
Further studies, requiring synthesis of
the compound and experimental test-
ing, can then be focused upon the most
promising candidates.

The chemical and materials based in-
dustries are using supercomputers in
a similar manner to obtain molecular
based properties about their products
and processes. Thermodynamic data,
such as heats of formation and heat ca-
pacities, are being calculated on su-
percomputers, providing information
which can often be too costly or time
consuming to determine by experi-
mental measurement. The molecular
interactions involved in catalytic pro-
cesses are being studied on supercom-
puters, yielding knowledge about
chemical processes that are typically
unobtainable by experimental means.
Supercomputers are also being used to
study the impact of chemical products
on the environment, such as in the
modeling of the global warming poten-
tial from chlorofiuorocarbons. Poly-
mer flows are being modeled using



computational fluid dynamics meth-
ods to better understand and design
injection molding processes.

More and more companies in the CPI
are making the strategic decision to
implement supercomputing as an inte-
grated part of their R&D activities. Ta-
ble 1 shows Cray Research’s customers
in the CPI, along with chemistry relat-
ed research institutions. Cray Re-
search also has nearly 30 customers in
the petroleum industry, many of
which are running chemistry and
chemical engineering codes along with
their traditional seismic and reservoir
simulation applications. In addition,
approximately 35 companies are using
Cray Research systems for chemis-
try/chemical engineering at universi-
ty and NSF-sponsored supercomputer
centers.

Table 1. Cray Research’s Customers in the CPI

Ci Machine
1986 Dupont CRAY 1/A

NCI CRAY X-MP/28
1987 Scripps CRAY X-MP/14se

Dupont (upgrade) CRAY X-MP/28
1988 Exxon R&E CRAY X-MP/14se
1989 Monsanto CRAY X-MP/116se

Sumitomo
Scripps {upgrade)

1990 Eli Lilly
DuPont (upgrade}

CRAY X-MP/116se
CRAY X-MP/116se

CRAY-25/2-128
CRAY Y-MP4/332

During the second half of the 1980s,
CPI application programs for super-
computers have improved substantial-
ly in functionality and performance.
Industry standard codes in the areas of
molecular dynamiecs, quantum me-
chanics, computational fluid dynam-
ics, and structural analysis are avail-
able and optimized for supercomputer
systems. The increase in the number
of high-performance application codes
has generated a growing interest in
using supercomputer simulations for
industrial research.

Surprisingly, until recently, there has
been relatively little work done to de-
velop or optimize application codes for
large-scale chemical engineering de-
sign and optimization on supercom-

puters. However, initiatives at Cray
Research, along with leading CPI com-
panies, software vendors, and aca-
demic research groups, are signaling
an end to this trend. We will discuss
some of the chemical engineering de-
sign tools that are currently being tai-
lored to run on Cray Research super-
computers and focus on the center of
this application area, the process sim-
ulator.

Traditional sequential-modular simu-
lators solve the material and energy
balances of multi-component, multi-
unit processes at steady state. The
most widely used application codes in
this area are PROCESS and PROAI from
Simulation Sciences and ASPEN PLUS
from Aspen Technology.

These modular codes are reliable and
robust design tools with a long history
of industry use and acceptance.

The CRAY version of PROCESS is cur-
rently running at about a dozen Cray
Research customer sites. Version 4.0
is available from Simulation Sciences
for running under both the COS and
UNICOS operating systems.

DuPont recently conducted an evalua-
tion of PROCESS running on a VAX 8800
as compared to running on a single
processor of their CRAY X- MP/28. In the
October 1989 issue of Chemical Engi-
neering Progress, Haley and Sarma
reported that a single cpu CRAY X-MP
increased performance on an average
of 8 to 10 times over the VAX 8800. The
minimum ratio of CRAY to VAX perfor-
mance was 1.9 and the maximum was
67.9. A cost analysis showed that the
CRAY X-MP supercomputer was the
more cost-effective solution.

For DuPont users, the average cost per
run on the CRAY X-MP computer is
about half as much as on the vAX. Itis
important to point out here that many
of the important PROCESS routines
could have run significantly faster if
they were optimized or redesigned for
vector and multiple cpu operation.
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However, those invelved in the project
from DuPont, Cray Research, and
Simulation Sciences chose not to pur-
sue this sinee the follow-up to PRO-
CESS, namely PRO/I, was due out in the
near future.

PRO/I version 2.0.1 is already avail-
able for use on several personal com-
puter platforms. In preparation for
later CRAY releases, version 2.0.1 was
ported to the CRAY X-MP and CRAY Y-MP
running UNICOS.

In June 1990, Cray Research obtained
PRO/I 2.5.0 from Simulation Sciences.
This is the pre-release of the official
version 3.0.1, which will be released
simultaneously for mainframe com-
puters and CRAY supercomputers dur-
ing the fall of this year. Cray Re-
search plans to pursue a highly opti-
mized version of the PRO/I simulator.

Cray Research has ported ASPEN PLUS
8.2-6 to the CRAY X-MP, CRAY Y- MP, and
CRAY-2 supercomputers. The code is
currently running at three Cray Re-
search customer sites for four custom-
ers. The “official” ASPEN PLUS shell
seripts are available on Cray Research
UNICOS systems. These scripts are
now in place for all variations of AS-
PEN PLUS runs (edit runs, user data-
banks, reusable load modules, ete.).

On the standard suite of 49 test prob-
lems from Aspen Technology, the un-
optimized ASPEN PLUS 8.2-6 code was
an average of 14 times faster on one
processor of a CRAY Y-MP system than
on a VAX 8530 mainframe. The speed-
ups typically ranged between 12 and
17, but were as high as 25 and 32 for
two of the test cases. It is important to
note here that these 49 problems test
various features of the ASPEN PLUS
code and are not necessarily very com-
putationally intensive.

Optimization work at Cray Research
is well under way on the critical sec-
tions of ASPEN PLUS, which mainly in-
clude thermodynamic and equation
solving routines. To date, over 20 rou-



tines have been optimized for vector
operation. Six large ASPEN PLUS prob-
lems with vAX solution times ranging
from 12 minutes to 4.5 hours have
been obtained from Aspen Technology
and a customer for use in Cray Re-
search’s optimization efforts. The
speedup figures for the unoptimized
and optimized CRAY Y-MP versions over
the VAX 8530 version are given in fig-
ure 1 for the six large flowsheeting
problems.
ASPEN PLUS Optimization
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B unoptimized CRAY Y-MP
Optimized CRAY Y-MP

40

301

201
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Figure 1
Figure 2 demonstrates the impact of
redesigning solution algorithms to ful-
ly exploit advanced computer architec-
tures. Two large reactive distillation
problems, RDIST1 and RDISTZ, required
about 90 minutes each to solve on the
VAX 8530. A large portion of the total
computation time was spent in the
Harwell MA28 subroutine, which is a
general sparse linear equation solver.
This traditional solver was replaced
with a new frontal solver. The motiva-
tion here is that the frontal routine ex-
ploits vector computer architectures
by treating parts of the sparse matrix
as full submatrices, thereby allowing
arithmetic operations to be performed
with full-matrix code (without indirect
addressing). Using the frontal code,
the total time required to solve these
two problems in ASPEN PLUS was dras-
tically reduced to only 1 minute for
RDIST1 and 30 seconds for RDIST2. As a
result, an engineer can now run this
distillation model many times a day,
instead of only once or twice. A more
detailed discussion on the use of the

frontal code with ASPEN PLUS will be
presented by S. E. Zitney at the AIChE
1990 Annual Meeting in Chicago.
This paper will be part of the Sympo-
sium on Parallel Computing spon-
sored by Area 10C of the CAST Divi-
sion.
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Aspen Technology also produces
Model Manager, a graphics front-end
for the ASPEN PLUS program. With
Model Manager, engineers can receive
expert-system assistance to construct
a rigorous flowsheet model. Later this
year, a workstation version of Model
Manager will be released.

Similarly, Simulation Sciences plans
to release an X-windows version of
their PRO/M graphics package. This
will enable the use of graphics work-
stations for the visualization of the
flowsheet design process, coupled with
the high-speed solution of the process
simulation equations on a CRAY Y-MP.
The result being a Network Supercom-
puting Environment which increases
the abilities of chemical engineers to
solve critical chemical process prob-
lems.

As noted above, chemical engineering
computing is centered around the pro-
cess simulator, but other related appli-
cation areas include the simulation of
physical systems (e.g., reaction kinet-
ics modeling), linear programming
(e.g., process scheduling), and dynam-
ic simulation (e.g., startup and shut-
down evaluation). Cray Research is
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also working to provide high-
performance solutions for these impor-
tant design activities.

SIMUSOLV, from the Dow Chemical
Company, is an integrated, multifune-
tional software package for developing
and using mathematical models of
physical systems. This code can be
used to model problems in such di-
verse fields as process engineering,
toxicology, pharmacology, chemical
kinetics, environmental sciences, and
agriculture. In early 1990, Cray Re-
search obtained the SIMUSOLV code for
porting and has begun to optimize it
for CRAY system architectures.

The General Algebraic Modeling Sys-
tem (GaMS) family of software is a
complete system for modeling and
solving optimization problems. A
CRAY UNICOS version is supported and
distributed by the GAMS Development
Corporation. The system consists of:
GAMS modeling language and execu-
tion system, and solvers for linear,
nonlinear, mixed-integer, nonlinear-
mixed-integer and nonlinear network
mathematical programming prob-
lems. GAMS can be used in such CPI ap-
plication areas as: process scheduling,
retrofitting, batch processing, heat ex-
changer network synthesis and pro-
duction, and distribution planning.

Cray Research is also investigating
equation-based methods for solving
chemical process simulation problems.
The equation-based methods differ
from traditional modular simulators
in that they do not proceed sequential-
ly from process unit to process unit in
arriving at a final solution but instead
treat the entire chemical process as
one large equation set that is solved si-
multaneously. This approach allows
for the efficient solution of problems
involving dynamic bateh and eyclic
processing, startup and shutdown
studies, control and operability stud-
ies, and operator training. Most im-
portantly, the equation-based ap-
proach to process flowsheeting ap-
pears to be very amenable to the vec-



tor and parallel processing capabil-
ities of Cray Research computer sys-
tems.

There are many exciting challenges
and opportunities for supercomputing
simulations in large-scale chemical
process synthesis/retrofitting, design/
optimization, and operations/control.

For example, there can be an enor-
mous set of alternatives for the syn-
thesis of a grassroots process design.
The search space for a retrofit design
can be even larger. But, with the de-
velopment of more powerful math-
ematical programming techniques,
combined with inereasing supercom-
puter power, it will become feasible to
rigorously model, optimize, and auto-
mate the synthesis process. It is clear
that there is profit to be gained by op-
timizing processes to run at some opti-
mal point, but optimization is rarely
performed on a whole process in the
CPI. We expect that the ability to run
large supercomputer simulations may
bring process optimization, even opti-
mization of entire plants having sever-
al different processes, into the arena of
common industrial practice.

Connectivity between heterogeneous
hardware is essential for developing
an integrated process engineering en-
vironment. As network supercomput-
ing makes it possible, on-line use of
supercomputer simulation models will
help to ensure more efficient plant op-
eration, both during normal operating
conditions, and during changeovers
and upsets. Cray Research will be
continuing its efforts in meeting these
challenges in order to bring these
benefits to the CPI. In the near term,
we foresee that the continued im-
provements in chemical engineering
software for supercomputers will
make process engineering on Cray Re-
search systems a true partner to ex-
perimental efforts and pilet plant
studies as the CPI strives to develop
chemical processes that are more effi-

cient, less costly to operate, and envi-
ronmentally sound.

We are always interested in hearing
from others who are interested in su-
percomputing for chemical engineer-
ing. If you have any questions or com-
ments, or would like further informa-
tion on the work being done at Cray
Research, please contact one of the au-
thors.

Biographical Sketch of Stephen E.
Zitney, Richard D. La Roche, and
R.A. Eades

Stephen E. Zitney, Ph.D, joined the Industry, Sci-
ence & Technology Department of Cray Re-
search in June 1989 as a Senior Chemical Engi-
neer. He earned his B.S.Ch.E. degree at Carnegie-
Mellon University. and his M.5.Ch.E. and Ph.D. de-
grees from the Univ. of Illinois at Urbana-
Champaign. At Cray Research, he is involved in
bringing the power of advanced architecture
computing to the chemical process industry
through the conversion, algorithmic analysis,
optimization, and enhancement of large-scale,
chemical engineering codes. His research inter-
ests include process synthesis, design, optimiz-
ation, control, and scheduling. Phone: (612) 683-
3690, rFax: (612) 683-3099, Email:
sez@gravity.cray.com

Richard D. La Roche, Ph.n, joined Cray Research
in May 1990 as a Senior Chemical Engineer
with the Industry, Science, and Technology De-
partment. He received a B.S. degree in Chemical
Engineering from Montana State University
and worked for two years with Dow Chemical
before returning to graduate school. He earned
his m.s. and Ph.D. degrees in Chemical Engineer-
ing from the University of Illinois at Urbana-
Champaign. Dr. La Roche joined the faculty at
Penn State University in 1987 as an Assistant
Professor of Chemical Engineering. He main-
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tains affiliation with Penn State as an Adjunct
Assistant Professor and continues to conduct su-
percomputing and parailel computing research
for chemical process engineering applications at
Cray Research. Phone: (612) 683-3696, rax:
(612)683-3099, Email: laroche@gravity.cray.
com

Robert A. Eades, Ph.D,, is the Manager of Chem-
istry Applications in the Industry, Science &
Technology Department at Cray Research. Dr.
Eades earned his pPhD. in Physical Chemistry
from the University of Minnesota at Minneapo-
lis. He held positions at Argonne National Labo-
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fields of chemical engineering, chemistry, life
sciences, and materials science. Phone: (612)
683-3669, rax: (612) 683-3099, Email: ead-
es(@gravity.cray.com




The TI 500 Series
Programmable Logic
Controllers: Merging of
TUTSIM Dynamic Simulation
With APT Control System
Design

by Karl E. Rony (Texas Instruments
Incorporated) and Peter R. Rony
(Virginia Tech)

A basic question associated with the
design of programmable logic control-
ler (PLC) software is when to test the
controller program logic (a) at startup,
or (b) during the development of the
code? For alternative (b), appropriate
software or hardware tools must exist

both to simulate the process and to ex-

ecute the simulation and controller
codes while they communicate with
each other.

The objective of this article in CAST
Communications is to introduce divi-
sional members to both a new controls
hardware platform-the Texas Instru-
ments TI545 programmable logic con-
troller (PLC)-and two software tools:

® High-level, sequential and con-
tinuous control design software: Tex-
as Instruments Application Productiv-
ity Tool (APT).

® Dynamic simulation software ex-
ternal to the controller: Real-time
TUTSIM with a user-block driver for the
TI 500 Series controllers.

In combination, the above hardware
and software provide, we believe,
state-of-the-art capability in the im-
plementation of inexpensive, midran-
ge programmable logic controllers for
the control of chemical processes. APT
should be of particular interest to
chemical engineering software design-
ers because it is a complete, effective
implementation of object-oriented pro-
gramming (OOP) in a chemical engi-
neering process context.

In this article, we will briefly summa-
rize the characteristics of the hard-
ware and software-TI545 controller,
APT, and TUTSIM-and then illustrate
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their use in the creation of a prelimi-
nary control system design for a sim-
ple blending process [2].

In addition to their applicability for
the design of industrial processes, we
believe that the above hardware and
software have important implications
for chemical engineering controls edu-
cation, specially in undergraduate
controls and unit operations laborato-
ries, where sufficient time may be
available for a small-scale design pro-
ject involving a process controlled by a
PLC.

Limitations of space assigned to a fea-
ture article in an issue of CAST Com-
munications means that neither the
figures (some of which are not large
enough) nor the accompanying text
will be able to convey—for two different
software packages and one new hard-
ware platform-the amount of informa-
tion that was successfully conveyed for
a single software package in a pre-
vious issue of the newsletter [1]. To
rectify this deficiency, interested read-
ers are invited to request supplemen-
tary information, including half-page
copies of several of the figures, from
one of the coauthors (KER) at Texas In-
struments Incorporated in Johnson
City [3].

I. The Design Problem

The approach to unfamiliar applica-
tions software is usually facilitated by
well characterized problems that are
used to test the characteristics of the
software. This technique was used by
Kuenker and Blau in their discussion
of Simusolv [1]. Because of the variety
of software tools involved, we have se-
lected the blender unit of a three-
component blender/packaging process.
As illustrated in figure 1, water (H,0),
an aqueous suspension of component
A, and a dilute aqueous polyelectroly-
te suspension agent B are added to the
blender tank, where they are mixed
and heated. The solution is cooled and
then transferred to a packaging unit
(not shown in the figure). Details of
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the non-steady-state simulation of the
blender process will be provided in
Section IV of this article.

II. Hardware and Software Tools

TI545 Programmable Logic Control-
ler Platform [3]

The TI 505 System-a complete midran-
ge control solution—consists of a back-
plane powered by a TI Model 545 Con-
troller, which provides 0.78 ms/K
relay-ladder logic (RLL) execution,
large memory (96K), and 64 preconfig-
ured regulatory control loops. To il-
lustrate the TI 505 System /O capabil-
ity, a combination 8 input/4 output
analog module uses surface-mount
technology to combine on one printed-
circuit board the following functions
that normally require multiple pack-
ages: 15-bit analog input resolution;
eight differential, isolated input chan-
nels; front-panel user calibration; se-
lection of seven voltage ranges on each
input channel, from 0 to £50 mV all
the way up to 0 to =10 V; four individ-
ually isolated (1500 RMS) analog out-
puts; and 12-bit analog output resolu-
tion.

Priced at $2700 for the controller and
a powered backplane, the Ti545 is the
newest member of the Ti 500 Series of
controllers, which also includes the
TI530T, TI560, T1565, and TI565T.

The Ti545 controller, as well as the en-
tire 505 /O system, is UL Listed, CSA
Certified, and Factory Mutual ap-
proved for Class I, Division 2 Hazard-
ous Locations. The Ti545 is manufac-
tured in Johnson City, Tennessee,
which received the 1989 Electronics
Factory Automation Award for Manu-
facturing and the 1989 Taguchi
Award by the American Supplier In-
stitute Incorporated for the successful
promotion of Taguchi Methods to im-
prove quality and reduce the cost of
American products.



A Philosophy of Contirels System
Design [2]

John Arnold, one of the primary de-
signers of the APT software, has devel-
oped, based upon his experience with
APT, a systematic approach to the de-
sign and development of a controlled
process. This approach includes the
following elements: (a) partitioning
the process into functional areas; (b)
identifying equipment areas (shared
equipment and processes); (¢) telescop-
ic focusing (changing focus readily
from system view to detailed view); (d)
top-down design; (e) bottom-up imple-
mentation; (f) incremental develop-
ment; and (g) testing as part of the de-
velopment process. His bottom-up im-
plementation methodology includes
three levels:

Level One Control: Manual operation
and process safety.

Level Two Control: Set of objectives
control that imposes operational goals
onto the level-one control system, and
provides a primitive operator connec-
tion (interface primarily through the
development system).

Level Three Control: System merging
and expansion, building of the com-
plete control solution, exceptions han-
dling, reports and operator transac-
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tions; actual order and activities be-
come fuzzier.

These three levels are further subdi-
vided into a set of thirteen layers:

Layer Zero: 1/0 definition and naming
convention determination.

Layer One (optional): Dynamic simu-
lation of the process.

Layer Two: Discrete device definition.

Layer Three: Equipment protection
via interlock logic.

Layer Four: First-level continuous
control defined.

Layer Five: Translation of first-level
control into operator station.

Layer Six: Procedural control.

Layer Seven: Structural control.
Layer Eight: Objective control.

Layer Nine:
interface.

Merging with operator

Layer Ten: Structural displays.

Layer Eleven: Simplify operator in-
teractions.

Layer Twelve: Operator messages and
recipes.

Layer Thirteen: High-level exception
handling.

The authors of this article subscribe to
this methodology and have applied the
lower four layers to the blender pro-
cess of figure 1.

Application Productivity Tool
{APT) Controller Design Software
(3,41

APT is an object-oriented, program
(00P) design tool that permits a pro-
cess control design problem to be
solved by using a structured, modular,
top-down approach. Modular design
involves breaking a large control de-
sign problem into smaller, more man-
ageable pieces. Each subproblem is
solved independently, with the subsets
integrated to provide the total control-
design solution.

A basic philosophy of APT is that the
control-design solution should reflect
the natural organization of the phys-
ical plant. In arranging the physical
layout of the plant, design engineers
usually subdivide the process into unit
operations (mixers, reactors, etc.).
While we design each unit indepen-
dently, we also consider the overall re-
quirements of the integrated process.
Process control engineers can use a
similar approach and divide the con-
trol solution along natural equipment
boundaries. For example, in figure 1
the overall control requirements are to
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move ingredients into a blender tank,
mix them, and then transfer the mix-
ture to a packaging system, which re-
presents an entirely separate equip-
ment area (called a Unit in APT). Each
equipment area (Unit) has its own re-
quirements that can be determined in-
dependently; integration require-
ments make it also necessary to con-
sider the interconnectivity of the total
solution. A successful modular design
partitions the problem according to
what is needed solely for each unit op-
eration, and what is needed to inter-
connect the Units.

The APT hierarchy consists of three
levels: the Program Directory Level,
the Program Content Level, and the
Unit Content Level. The Program Di-
rectory Level contains a list of all pro-
grams. A program in APT is that por-
tion of the process that can run on a
single controller. At this level, we
work with entire programs (add, copy,
delete, restore, archive, compile,
download, debug, description, ete.).

The Program Content Level contains a
list of all Units that are identified to
be a part of a single program. This
level of the hierarchy also includes a
means of identifying devices (for ex-
ample, pumps, motors, and valves), /O
signals, and ingredients that need to
be accessed by more than one Unit, or
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area of equipment; such ingredients,
1/0 signals, and devices are considered
to be global to the entire process. At
this level, we work with tables, Units,
and recipe templates for the program
(add, edit, copy, delete, ete.).

The Unit Content Level contains the
definition of the actual control pro-
cesses, including sequential and con-
tinuous procedures as well as special
procedures to handle emergency con-
ditions. This level also includes a
means of identifying devices, /O sig-
nals, and ingredients that are local to
each Unit. Sequential control of the
process is defined in one or more Se-
quential Function Charts (SFCs); con-
tinuous control is defined in one or
more Continuous Function Charts
(CFCs). Figure 2 illustrates the three-
level APT hierarchy.

The APT program, a major contribu-
tion to software for the CPI, requires
approximately 13-14 Megabytes of
hard disk space on an IBM-class per-
sonal computer, preferably one that
contains a 386 or 386SX microprocessor.

TUTSIM Block-Diagram Simulation
Language [5]

TUTSIM, an acronym for Twente Uni-
versity of Technology SIMulation pro-
gram, is a high-level, block-diagram

“PRD DULY
Description:
Energized state:
Open/Close command :
Open limit switch:
Close limit switch:
Open/Close alarm time:

language that basically functions as
an analog-computer-on-a-pC. Engi-
neers from the late 1950s through ear-
ly 1970s may recall that an analog
computer was usually programmed
from a block diagram sketch and a list
of equations representing the system
to be modeled; the analog computer
solved the problem by substituting
functional, analog-electronic hard-
ware circuits (based upon operational
amplifiers) for real functions.

TUTSIM re-establishes the analogy be-
tween real-world systems and a com-
puter modeling language. Ninety-
three defined blocks from SUM, GAln,
MULtiply, DIVide, and INTegrate through
X,Y FuNCtion, Laplace functions, logic
blocks, Z-transform blocks, and ther-
modynamic property blocks combine
the convenience of the analog comput-
er with the accuracy and speed of per-
sonal computers, specially those that
employ an arithmetic coprocessor chip
(8087, 80287, 80387). A very valuable
block is the SYC (synchronization)
block, which synchronizes the TUTSIM
simulation time base to the real-time
clock within the personal computer.
During a simulation, the output of sYC
can be monitored to determine how
well the synchronization is proceed-
ing.

209 941
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1 feedback *

L
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Type:
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Type:
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The wide variety of TUTSIM blocks al-
low a user to describe virtually any
mechanical control, process control, or
differential equation, continuous or
discrete. Of considerable importance,
non-linear differential equations are
generally no more difficult to model
than linear differential equations.

0rCAD Computer-Aided-Design
(CAD) Software [5]

OrCAD/SDT III is an electronic design
automation tool that is widely used for
the capture of electrical schematic de-
signs. In its common application, Or-
CAD/SDT Il comes with 6200 unique li-
brary parts in over 40 integrated-
circuit libraries. Structured design
features within OrCAD/SDT 11l provide a
hierarchical approach to organizing
designs that contain up to 4000 sheets
through the strategy of partitioning
the design into smaller, more manage-
able sections. Over 200 hierarchical
levels simplify complex tasks. With
over 30,000 packages sold, OrCAD is
the defacto industry standard for easy-
to-use schematic capture.

TUTSIM Products markets TUT-
SIM/OrCAD interface software that per-
mits the creation of hierarchical TUT-
SIM block diagrams and simulation
models for direct input into TUTSIM us-
ing OrCAD/SDT III. Several such dia-

DEMD 018" MODULE Module definition table "
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DESCRIPTION

grams will be illustrated in this arti-
cle. The TUTSIM/OrCAD interface in-
cludes a complete block library of all
individual TUTSIM blocks, an OrCAD-to-
TUTSIM conversion program, and a
TUTSIM-t0-OrCAD conversion program
for parameter changes and plotblock
scaling.

I11. Real-Time TUTSIM for the Ti345
Controller

TUTSIM User-Defined Block Option
[5]

Tutsim Products markets special soft-
ware, the “User-Defined Block Op-
tion,” that provides almost unlimited
extensibility to the block-diagram

" functions of TUTSIM. This “Option” al-

lows a user to create a new type of TUT-
SIM block-USA/USR~that may add func-
tions such as memory access to I/O
hardware boards or, alternatively,
may act as windows and linkages to
complex code sections that are not
limited to simple math functions.
With USA/USR blocks, different dis-
plays, recording devices, or /0 devices
may be addressed and incorporated
into the TUTSIM model simulation.

To create a new TUTSIM block diagram
function, a user completes a C or FOR-
TRAN source-code skeleton that is then
compiled into a file, USRBLK.EXE, that

executes in parallel with the main
TUTSIM executable file TUTEXEC.EXE
on an IBM-class personal computer,
preferably one equipped with a math
coprocessor. In late spring and early
summer 1990, one of us (KER) devel-
oped a special version of USERBLK.EXE
that could directly communicate with
the memory locations within a T1545
programmable logic controller.

Why generate a special version of
USERBLK.EXE? We wanted to merge a
successful simulation package, TUT-
SIM, with the Ti545 in order to elimi-
nate the digital switches and analog
dials currently used in a $5000 Texas
Instruments hardware simulator for
the TI 500 Series of controtlers. We as-
sumed that all of the hardware /0 was
disconnected and that USERBLK.EXE
was not executing on a running pro-
cess. USERBLK.EXE has not entered TI’s
quality control environment yet, so it
is still a preliminary software product,
for simulation and evaluation pur-
poses only.

Once USERBLK EXE has received prop-
er TI testing, it could conceivably be
used as part of advanced control
schemes on an operating process that
requires significant computations
while the process is running. TiI offers
a special /0 module called the Expert
Solutions Processor (ESP) module,
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which is an IBM-compatible personal
computer board located directly on the
TI Series 500 /0 backplane. The ESP 1/0
module with the optional C run-time
library has excellent communication
speeds for a PLC, namely, 480 words
(max) or 2048 discrete bits (max) per
scan of the PLC, where a scan can be as
fast as 20 to 100 milliseconds.

USRBLK.EXE for the TI 500 Series
Controllers

In this version of USRBLK.EXE, a spe-
cial Texas Instruments TUTSIM block
was defined: USA/USR. The USA ver-
sion had twe parameters and three in-
puts, and the USR version, three pa-

rameters and three inputs. The first

parameter, PARAM1, was an integer
code that corresponded to the type of
memory location selected within the TI
500 Series controller. The second pa-
rameter, PARAM2, was the integer code
that corresponded either to the read-
from-PLC or write-to-PLC operations.
The third parameter, PARAM3, was the
initial value for the USR block. The TI
500 Series PLC memory address types
specified by PARAMI1, the read/write
functions specified by PARAM2, and the
three types of USA/USR block inputs
are summarized in table 1.

dvidi= Fyo+ Fa+ Fg - F
AVT:di=(Fpro+ Fas Fa) T - FT-UA (T-Tp/p G

dV) Tpedt = Uy A (T-Tip/ 0y Cpj = F3 (T Ty

where

V is the blender volume, m*

V} is the jacket volume, m

T is the blender temperature, €

T, is the jacket temperature, C

Ty is the inlet jacket temperature, C

7, is the inlet temperature of water, solution A, and solution B, C

Fiois the inlet water flow rate, m’/s

Fa is the inlet aqueous solution A flow rate, m>/s
Fg is the inlet aqueous solution B flow rate, m/s

Fis the outlet flow rate, m*/s

F) is the jacket flow rate, m”/s

p Cpis the product of the density and heat capacity of the blender inlet and outlet flow streams,

sl c

p; Cpj is the product of the density and heat capacity of the jacket flow stream, e

t/Ais the product of the blender tank heat-transfer coefficient and heat exchanger surface area,

J/5-C

O]
@)
@)

The ability to develop this Texas In-
struments version of USRBLK.EXE had
its origin with Chris Manhard in the
Texas Instruments APT development
group. Chris had a proprietary C test
program, with an associated C-
language library, that communicated
with the T1 500 Series controllers. The
program permitted him to test control-
ler communications through the use of
command line prompts. We stripped
the user input section from this C test
program, added it to the USRCODE.C
skeleton provided by Tutsim Products,
compiled the result into an *.0BJ file,
and finally, linked the object file to TI
proprietary *.0BJ files to produce
USERBLK.EXE.

When TUTSIM and the USRBLK.EXE ver-
sion for the TI 500 Series were execut-
ed, two independently clocked
computers—the TI 500 Series controller
and IBM-class personal computer-
needed to be synchronized. Several in-
dependent clock rates were involved:
(1) the communication clock rate (as
high as 19200 baud) between the per-
sonal computer and the TI 500 Series
controller, (2) the TUTSIM iteration
clock rate (typically longer than 0.2
sec) on the personal computer, and (3)
one or more clock rates that triggered
the USA/USR-block exchange of infor-

mation with the TI 500 Series control-
ler. To accomplish this synchroniza-
tion, information transfer with the
USA/USR block was triggered by the
rising edge of an input clock pulse,
which was usually produced by a CLK
simulation block.

In our opinion, the development of
USRBLK.EXE for the T1 500 Series repre-
sents a modest breakthrough in the
use of real-time TUTSIM within indus-
try and academia. USRBLK.EXE, in con-
junction with TUTEXEC.EXE, is the first
customized version of TUTSIM that ex-
changes information, in real time,
with a programmable logic controller.
In the specific context of the TI Series
500 hardware and APT software, real-
time TUTSIM with our USRBLK.EXE
driver provide, for the first time, an
opportunity for a control system de-
signer to segregate the design process
into: (a) a control design strategy, ap-
plied to (b), an independently devel-
oped process simulation.

Alternatively, both the process simu-
lation and the control design strategy
could be contained within the com-
piled APT program that is downloaded
to the TI500 Series controller; however,
such a simulation cannot be segregat-

REM
1

USR Trisser

cLk

BLENDER_PROCESS SIMULATION

)
e ()
299 —

Lender Volume and Level
VoLUME B} —

RIGGER
FSET

2

orFoET

Fout

(€7 _LEVEL FIN

.

Blender flous

coN

RIGGER FIND-—
FSET

3
6400

FouT B4

Feov
FHoT

Blender Temperature

RIGGER FInd
FSET

—pT_LEVEL

Fout &
voLune &
J_TERP &
T_TENP

o Iemperature

RIGGER
FSET

pr_rever

(TG Conteoller Porameters

TRIGGER
FSET

BLENDERL Blender /Packager Simulation

ETEe Prcument NamGer i3
a BLENDER1. SHT
Bate: July 20, 1990Ehevt Tor 3

U, Ayis the product of the jacket tank h fe
Jis-C

Figure 7

and heat

surface area,

18

Figure 8



ed unless a second T1 500 Series control-
ler is employed.

iV.Blender Simulation and
Continuous Control System
Design: OrCAD/TUTSIM and APT

DEMO_ 01E APT Controller Program

In the control system development se-
quence that we deseribe in this article,
the first step of the sequence consisted
of using the Application Productivity
Tool (APT) software to develop the
blender regulatory-control strategy in
its simplest implementation: a single
PI loop plus an analog alarm. Space is
not available to teach the APT design
process for BLENDER, but perhaps fig-
ures that depict selected APT-
generated reports will give a flavor for
this object-oriented control design
software.

At the APT Program Directory level,
the regulatory control strategy was
given a program name, DEMO__01E,
and a description. At the Program
Content level, BLENDER was defined as
a Unit, one of what ultimately would
be several independent Units—for ex-
ample, BLENDER, PACKAGE, and
STORAGE-for the process. Also at the
Program Content level, four global de-
vices were defined in the Device defi-
nition table-BL_H,0_FVLV,
BL_A_FVLV, BL_B_FVLV, AND
PK__BLN_ FVLV-and both discrete and
analog 1’0 points were named and de-

scribed in the Module definition table.
The first three devices were made glo-
bal in anticipation of defining sepa-
rate Units for each of the feed tanks.

Once entered into the Module defini-
tion table, each /0 point was auto-
matically entered by the APT program
into the appropriate global or unit /0
symbolic name table. Most of the de-
sign work occurred at the Unit level.
Figure 1 depicts the device names for
the BLENDER Unit; figure 3, the blend-
er I/0 commands the depicted devices;
figure 4, an excerpt from the BLENDER
Unit Device definition table; and fig-
ure 5, a portion of the Module defini-
tion table. The information given in
figure 5 is significant, because it de-
fines and summarizes the controller
memory types and addresses needed
by the TUTSIM simulation program.

Five Continuous Function Charts
were created (figure 2):

AUTO_RUN Automatic run logic

TEMP_ CTL Temperature control
logic

LEV_ALRM Tank level alarm

INTERLK Device interlock pro-
tection

SIMULATE Use of 32-discrete-

input hardware simu-
lation board

A total of nine Continuous Function
Blocks (CFBs) were used in these CFCs:

one PID CFB, one Split-Range CFB, one
Analog-Alarm CFB, one Interlock CFB,
and five Math CFBs. The Interlock and
Math CFBs contained APT Math pro-
grams; the remaining CFBs consisted
of pre-defined forms. Figure 6 illus-
trates the CFB icons used in the
TEMP__CTL Temp control logic CFC: a
PID loop CFB, a split-range CFB, and a
Math CFB. We can zoom an individual
icon, as has been shown for the PID
loop.

The APT entries at the Unit Content
level completed the APT design process
for the BLENDER unit. All during the
informatiosi-entry process, tables,
CFCs, Units, and finally, the entire
DEMO-01B program, were “validated”
to check for information-entry errors.
The validation capability of APT, spe-
cially its ability to check for errors in
small segments of the overall design,
is outstanding. Validation reports can
be saved or printed to facilitate the
process of error checking. Once vali-
dated, DEMO_01E was compiled and
then downloaded for execution on a Ti
500 Series PLC, in our case, the TI545.

BLENDER1.SIM OrCAD/TUTSIM Simu-
lation Program

A sketch of the blender Unit is given
in figure 1. Under the assumptions
that the jacket and the reactor are
both perfectly mixed, the volume of
the jacket and all physical properties
are constant, the densities and heat
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capacities of all inlet and outlet
streams are approximately the same,
and heat losses are absent, the model
equations are given in figure 7. For
further details, contact KER[3].

A similar process example, a continu-
ous stirred-tank reactor simulation, is
discussed in Chapter 9 of Smith and
Corripio [6]; this well-documented ex-
ample was used by these authors to
demonstrate different approaches to
the computer simulation of dynamic
process models. Our article adds yet
another approach (TUTSIM) to controls
process simulation, one that we be-
lieve is both simpler and more intu-
itive. Further, this approach now
- lends itself readily to the development
of testable control design software
when a T1 500 Series controller and APT
software are used concurrently.

Equations (1) through (3) in figure 7
were simulated by a TUTSIM model,
called BLENDER1.SIM, that contained
62 blocks. To save space, the TUTSIM
listing of BLENDER1.SIM is not pub-
lished here; it is contained in the sup-
plementary package of information
available from KER [3]. An undergrad-
uate student who has taken a one-
semester analog controls course would
be capable of developing and testing
such a TUTSIM model.

We used CAD software to create and
document the TUTSIM block-diagram
simulation model for the blender. Or-

CAD/SDT IlI (see Part 11) was applied to
the task of simulating the system, in-
cluding the exchange of values of
twelve variables contained in the glo-
bal and BLENDER I/O symbelic name ta-
bles, BL_ LEVEL.RAW, BL_TEMP.RAW,
BL_CLD_BV_0C; BL_HOT_BV_OC,
BL_CLD_AVLV, BL_HOT_AVLV,
BL_PRD_DV_OC, BL_PRD_DP_0C,
PK_BLN_FV_0C, BL_H20_FV_OC,
BL_A_FV_0C, and BL_B_FV_0C be-
tween the BLENDER1.SIM program and
the corresponding apt program,
DEMO_ 01E, running in the T1500 Series
controller.

Figures 8 through 12 illustrate the
hierarchical, OrCAD approach to the
generation of the BLENDER1.SIM simu-
lation model for the system in figures
1 and 7. Figure 8 represents the high-
est level of the hierarchy, which in-
cludes schematic blocks for the non-
steady-state total mass balance (top
block, Eq.1); the non- steady-state en-
ergy balance for the blender tank
(third block, Eq. 2); the non-steady-
state energy balance for the jacket
(fourth block, Eq. 3); and the caleula-
tion of blender flow information (sec-
ond block). The ten USR blocks in fig-
ure 12, each associated with a block or
analog valve, can be understood with
the help of figure 5 and table 1.

The unusual feature that distin-
guishes figures 8 through 12 from a
traditional process simulation in a
high-level language is the USR block,

specially those in figure 12. Not only
have we simulated the transient mass
and energy balances, we have also in-
corporated the behavior of the valves
and pump in our model. The flows of
H,0, A, B, cold water, or hot water will
not occur unless the respective valve
receives an open command from the
T1545 controller. This may seem to be a
small accomplishment, but it becomes
important when the batch process con-
trol strategy incorporates automatic
sequencing through the use of Sequen-
tial Flow Charts (SFCs), which deter-
mine the timing of the valve behavior.
All of the 1O points can be simulated
in the TUTSIM model, and the testing of
the controller strategy can be relative-
ly complete. Nine-hundred ninety-
nine (999) TUTSIM blocks are sufficient
te simulate an entire midrange pro-
cess.

A reader who is familiar with the TUT-
SIM block diagram language would ob-
serve two recognizable features of the
language in the OrCAD figures 9
through 12: (1) all values of the block
parameters are provided below the
lower-left-hand corner of each block,
(2) a comment can be provided above
each block.

The use of OrCAD increases the time
associated with the creation of a TUT-
SIM model, but offers the academic and
industrial advantages of more effec-
tive process model documentation,
communication, and maintenance. In
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an academic environment, the cost of
OrCAD/SDT Il is prohibitive for an indi-
vidual student; unfortunately, an at-
tractively priced, restricted, student
version tailored specifically to the TUT-
SIM block diagram language does not
exist.

V. Sample Results

In the control system development se-
quence that we describe in this article,
the blender process (figure 7) was sim-
ulated in TUTSIM. In the TUTSIM simu-
lation program, called BLENDERL.SIM,
USR-block “hooks” were provided to
the memory locations of the TI 500 Se-
ries PLC that executed the desired con-
trol strategy.

The next step in the development se-
quence consisted of using the Applica-
tion Productivity Tool (APT) software
to develop a regulatory control strate-
gy in its simplest implementation: a
single PID loop (for the tank tempera-
ture), a single analog alarm (for the
tank level), and a few interlocks. It is
important to reiterate that the design
of this simple regulatory control strat-
egy was done at a high level, without
the use of relay ladder logic (RLL), at
best a difficult and ineconvenient low-
level language for chemical engineers.
APT program DEMO_ 01E was compiled
into TI545 object code that was immedi-

K
BLENDER1 Name Unit
BL_CLD_AVLY
BL_CLD_Bu_0C
BL_HOT_auLY
BIL._HOT_BYU_OC

BLENDER
BLENDER
BLENDER
BLENDER

BL_H20_FY_0C
BL_f_FV_0C
BL_B_FU_GC
PR_BLN_FV_0C
BL._PRD_DU_DC
BL_PRD_DP_RC

BLENDER
BLENDER

BL_TEHP
BL_LEVEL

BLENDER
BLENDER

BL_TC.SP
BL_TC.XC
BL_TC.TI
BL_TC.TD

BLENDER
BLENDER
BLENDER
BLENDER

How potling controlier.

Figure 13

0
TRUE
32000
TRUE

TRUE
FALSE
FALSE

TRUE

TRUE

TRUE

70.39453
3.60000

75.00000
2.60000
1.00000
©.10000 2

ately downloaded into the controller
without conversion into RLL. Relay-
ladder-logic diagrams could have been
reverse generated (using Texas In-
struments software, TISOFT) for use by
plant technicians, but a discussion of
the process for doing so is beyond the
scope of this article.

For this article, two tests of the simul-
taneous execution of the simulation
(TUTSIM) and controller (APT and T1545)
codes were performed. The first was an
isothermal test of the functioning of
the blender inlet and outlet flow
valves. The second was a closed-loop
test of the heating and cooling of the
blender tank filled to a height of 1 me-
ter.

At this point, at least three programs-
DEMO_ 01E, APT, and TUTEXEC.EXE/
BLENDER1.SIM-were ready for simulta-
neous execution. The first was located
within the TI545 controller; the second
and third were located in an IBM PC/AT-
class personal computer. As multi-
tasking was not possible, first APT and
then TUTEXEC.EXE/BLENDER1.SIM were
executed. To start the execution of
DEMO_ 01E within the Ti545 controller,
we entered the APT “debug” mode of
operation, where we were able to
“run” the DEMO_01E program. After
initializing variables (e.g., the set-
point, proportional gain, integral

time, and open/elose or run/stop states
of the valves and pump), we left APT,
entered TUTSIM, and monitored the
tank level or temperature as a fune-
tion of time. To perform a different
run, we needed to exit TUTSIM, re-
enter APT, and repeat the process but
with different values for selected vari-
ables. It became a nuisance to con-
stantly switch between APT and TUT-
SIM for each different simula-
tion/controls run. This nuisance was
eliminated by using a second commu-
nications port on the controller.

Second Communications Port on
the T1545: Use of Multiple iBM-Class
Personal Computers

The Ti545 controller board (Model No.
545-1101) contains two,
asynchronous-serial communication
ports, an RS-232C port and an RS-422
port. A Metrabyte COM-422 board [7],
purchased for $190, permitted two IBM
PC/AT-class personal computers to si-
multaneously communicate with the
controller memory. In the absence of
DOS multitasking, this is a preferred
form of testing. One IBM PC/AT ma-
chine executed TUTSIM, while the oth-
er executed APT. APT “debug” opera-
tion permitted us to change controller
and valve variables, while TUTSIM ex-
ecution permitted us to observe the ef-
fects of such changes on tank tempera-
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ture and other TUTSIM variables (e.g.,
jacket temperature, blender tank lev-
el, degree of synchronization of the
controller and personal computer) as a
function of time on a multi-color TUT-
SIM trend chart.

Use of Discrete /0 Hardware Simu-
lator Boards

The test of the operation of the blender
inlet and outlet valves and pump was
most conveniently performed with the
aid of a 3201 discrete input simulator
module (Model No. 505-6010), which
was equipped with a set of seventeen
switches. Within the SIMULATE Con-
tinuous Function Chart, each of eight
input switches was programmed in an
active MATH CFB to provide the open or
run commands for seven valves and
one pump. Figure 13, an APT Monitor
chart, summarizes the key variables
that were monitored during a simula-
tion run. To open the hot-water block
valve, SWITCH34 was made TRUE,
which made BL_HOT_BV_0OC also
TRUE.

The valve test was designed to quickly
demonstrate that the simulation
model, in terms of valves and flow
rates, was correct. The manipulation
of six input switches produced the run

shown in figure 14. Initially, (1) the
level was at 1 meter.  The (2)
BL_H20_FV_0C, (3) BL_A_FV_0C,
and (4) BL_B_FV_ OC commands were
then set to true TRUE to initiate the
filling of the tank at rates of 0.2, then
0.4, and finally, 0.6 meters/second.
The (5) cutlet flow path was opened to
drain the tank at a rate of 0.4 me-
ters/second. (6) BL_B_FV_0OC was
then made FALSE, yielding a steady-
state level of approximately 10 me-
ters. (7) BL_A_ FV_0OC and then (8)
BL_H,0_ FV_0C were made FALSE,
and finally, (9) the outlet flow path
was closed to leave a static tank level
of approximately 3.6 meters. This suc-
cessful test set the stage for valve se-
quencing in a Sequential Function
Chart (SFC), a Layer Six (Procedural
Control) activity [3].

Changing Controller Parameters
from Either APT or TUTSIM

Figure 15 is a screen capture that de-
picts the complete story of the behav-
ior of the PID control block, BL_TC,
which is an APT object. Associated
with this object are both operations
and, as shown in the figure, a prede-
fined set of discrete, integer, and real
variables. Each variable is represent-
ed by a “dot extension,” for example,

BL__TC.SP for the setpoint, BL_ TC.TI for
the integral time, BL__TC.KC for the
proportional gain, BL_ TC.IN for the
process variable, BL__TC.OUT for the
controller output, and so forth. The
BL_TC.IMAN, BL_TC.IAUTO, and
BL__TC.ICASC discrete variables indi-
cate whether the controller is set for
manual, automatic, or cascade opera-
tion. The HHA, HA, LA, and .LLA dot
extensions refer to alarm ranges asse-
ciated with the controller input. Any
“dot extension” variable can be used in
a mathematical expression present in
a CFB or SFC. At this point in the de-
velopment of the controller strategy,
only the JAUTO, .IMAN, .NRDY, .SP, .IN,
.OUT, KC, and .TI dot extension vari-
ables were used; all other variables
were ignored.

Figure 16 is a portion of the APT
Symbol-Name-to-PLC-Address that
provides the specific addresses for
some of the dot-extension variables
shown in figure 15. BL_TC.SP is real
memory address Vi., a 32-bit floating-
point quantity. PLC addresses v1., V5.,
and v7. were used as the basis for sev-
eral additional TUTSIM blocks, shown
in figure 17, that permitted both read-
ing and writing the setpoint, propor-
tional gain, and integral time directly
from our TUTSIM program, BLEND-

PID Loop Block:BL_IC

THAN sp
1AUT0 N
1CASC out
SMODE 1IN

BIAS
ERR
THHHA

INHA XC

INLA 11
INLLA i
INYDA AlS
INODA ST
TNRCA
INBTA

OURUN
NRDY

Blender temperature control

PUH
PUL

HHA
HA
LA

LLA

YDA
DA
RCA

BL_TC.SKUM

BL_TC.SP
BL_1C.ST
BL_1C.STATUS
BL_TC.TD
BL_TC.TI

BL_TC.TNP
BL_1C. TSP
BL_TC.UFLAG
BL_1C. YDA
BL_TC_SR.BRKP1

BL_TC_SR.BRKPZ
BL_TC_SR.ECODE
BL_TC_SR.ENABL
BL._TC_SR.ENABL1
BL_TC_SR.ENARLD

Figure 15
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INTEGER
u1. REAL
LT31. REAL
C187 BOOLEAN ARRAY OF 16
v9. REAL
vz, REAL
U63. REAL
v1. REAL
LUF1 INTEGER
vz1. REAL
U724, REAL
V76. REAL
u78 INTEGER
C769 RET BOOLEAN
C769 RET BOOLEAN
€206 BOOLEAN
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ER1.SIM. This capability to write dif-
ferent values of SP, KC, and TI allowed
us to use the “multi-run” feature of
TUTSIM to follow the behavior of the
blender tank temperature as a fune-
tion of four different setpoints (see fig-
ure 18), which was part of our test of
the closed-loop behavior of the process.

It should be emphasized that, with the
above two tests, we report progress
only to Layer Four (Level 1) of the con-
trol system design methodology rec-
ommended by Arnold [2]. We also im-
plemented Layer Five (Level 1), the
development of a rudimentary opera-
tor station using the Texas Instru-
ments Micro-TISTAR software. [3]

V1. Application to Undergraduate
Controls Education

The development and use of the
USRBLK.EXE driver for the T1 500 Series
of programmable logic controllers pro-
vides a bridge in academia between
the traditional undergraduate lec-
ture/lab sequence on process control
and industrial practice based upon in-
creasingly powerful and cost-effective
PLCs. We believe that APT, TUTSIM and
the TI545 are, as a group, responsive to
the following comments made by Irv
Rinard (CUNY) in a recent round table
discussion on process control educa-
tion in the year 2000 [8]:

“Another concern is that the focus of
process control has been too narrcw.
Algorithms and their implementation
have received most of the attention.
Students go forth only to learn that
measurements can be biased, or noisy,
or fail altogether; that control valves
stick; and that other critical items are
either messed up or maxed out. Tun-
ing a loop is more than just determin-
ing P, I, and D; it is also zeroing and
spanning, fixing and adjusting, and
sometimes even rewiring... Along the
same lines, students go forth thinking
that the regulatory control system is
it. They are almost totally unaware
that the most important control sys-
tem in the plant is not the regulatory
control system, but the safety sys-
What [ would like to see is a
revision of the entire curriculum to
make it more model-based. Students
should connect the basic idea of dy-
namic simulation to the selution of dif-
ferential equations early on. Then, in
the various courses, the appropriate
models would be developed as a peda-
gogical tool..... I have found in teach-
ing process control that modeling is
what the students are weakest in.”

Jim Doss (Tennessee Eastman), in the
same round-table discussion, stated

8%

“...other digital devices such as PLCs
and their use in interlocks are impor-

tant, combined with discussion on
alarms and process safety. Finally,
students need to understand the con-
cept of total plant control.”

Finally, table 2, “Additional Topics for
Undergraduate Process Control,” in
the same article [8] suggested,

® Alarms

@ Computer control systems, data
acquisition

® Simulation

® Unit operations controls applica-
tions

® Batch sequence control

® Process control data base manage-
ment

topics which are consistent with the

use of APT, TUTSIM, and the TI545 in the

undergraduate controls sequence.
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Figure and Table Captions

Figure 1. The BLENDER unit in the
three-component, blender/packaging
process. Device names are specified.

Figure 2. The three-level APT hierar-
chy consisting of the Program Directo-
ry Level (highest level), Program Con-
tent Level (middle level), and Unit
Content Level (lowest level).

Figure 3. The BLENDER unit of Figure

1 with blender 1/0 signal names speci-
fied.

Figure 4. A portion of the Device defi-
nition table for the BLENDER unit of
figure 1.

Figure 5. A portion of the Module
definition table for the DEMO_01E APT
program.

Figure 8. The three CFB icons associ-
ated with the TEMP_ CTL Continuous
Function Chart,.

Figure 7. The three non-steady state
equations, along with variable and pa-
rameter definitions, for the blender in
figure 1.

Figure 8. The highest level of the Or-
CAD hierarchy for the design of the
TUTSIM blender simulation: overall
schematic for the BLENDER1.SIM blend-
er simulation.

Figure 9. The TUTSIM/OrCAD diagram
that represents the non- steady-state

equation for the blender volume.

Figure 10. The TUTSIM/OrCAD dia-
gram that represents the non- steady-
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state equation for the blender tem-
perature.

Figure 11. The TUTSIM/OrCAD dia-
gram that represents the non- steady-
state equation for the jacket tempera-
ture.

Figure 12. The TUTSIM/OrCAD dia-
gram that represents the biender flow
streams.

Figure 13. APT Monitor chart, ob-
tained during “debug” operation.

Figure 14. Testing of the operation of
the blender tank inlet and outlet flow
valves and pump. This quick and sim-
ple test confirms that the valve-and-
pump simulation is correct.

Figure 15. APT PID loop chart, ob-
tained during “debug” operation.

Figure 16. A portion of the ApPT
Symbol-Name-to-PLC-Address table
provides information on the controller
memory types and addresses. Such in-
formation is needed for the TUTSIM USR
blocks, such as those in figure 17. Ad-
ditional TUTSIM blocks provide
read/write capability for the PLC vari-
ables BL_TC.SP, BL_TC.KC, and
BL__TC.TL

Figure 17. The TUTSIM/OrCAD dia-
gram that provides read/write capabil-
ity for BL_TC controller parameters
such as the setpoint, proportional
gain, and integral time.

Figure 18. Closed-loop testing of the
operation of the blender cold- and hot-
water streams. The proportional gain
was 2.6, the integral time was 1. min,
and the four setpoints were 15 °C,
35°C, 55°C, and 75 °C.

Table 1. Documentation for
USRBLK.EXE: TI 500 Series Controller
memory address types, read/write
functions, and types of inputs for the
USA /USR blocks.




PARAMI: Types of address

C read/write (Boolean variable)

X read/write (Boolean variable)

V read/write (16-bit integer)

V. read/write (32-bit floating
point)

WX read/write (16-bit integer)
7 WY read (16-bit integer)

1
2
3 Y read(Boolean variable)
4
5

2]

8 C read/force write (Boolean vari-
able)

9 X read/force write (Boolean vari-
able)

10 WX read/force write (16-bit inte-
ger)

PARAM2: Read/write functions

1 Read value from TI 545 PLC location
IND_INPUT[1}] and stuff in
USR_OUTPUT

2 Write value IND__INPUT{2] to TI 545
PLC location IND_INPUT{1]
(USR__OUTPUT = 0)

PARAMS3: Initial value

The USR block can accept an initial
value.

Inputs:

Must be in proper sequence, like the
DIV block.

Inputl IND_INPUT[1] Integer value
of address type specified in

PARAM1

Input2 IND_INPUT[2] Value of TUT-
SIM variable to be written to

PLC

Input3 IND_INPUT{3] USR/USA block
trigger input; the USR block
triggers on the positive edge
of a logical clock pulse; the
USA block triggers on a logic

1 level.

Note: The difference between the Usa
and USR blocks is important. USR is a
TUTSIM history block that requires an
initial condition, which is the first val-
ue that is output by the block. USAisa
TUTSIM algebraic block, which is not a
history block. History blocks execute
in parallel, while non-history blocks
execute in the order of the block dia-
gram.

Communications

Listening In
by Peter R. Rony

John Hassler (University of Maine),
who monitors USENET via BITNET, sent
the following information on July 11,
1990, excerpts of which we are pub-
lishing as an example of the vitality of
electronic communications in the field
astronomy. Some of this information
was subsequently published in the
July 20, 1990 issue of Science maga-
zine (“Hubble: It Could Have Been
Worse,” page 242).

Like John, I admire the immediacy as-
sociated with the astronomy commu-
nity. Do engineers tend to be more iso-
lated in their activities and less likely
to participate in electronic conferenc-
ing and bulletin boards? I doubt it.
But neither do I have a good, recent
example of this type of immediacy in
chemical engineering.
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“HST Status Report”
Number 60
July 09 1996

Current Status and Summary

“This past weekend has been rather
quiet at HST. Since my last report we
finished Bootstrap Phase B part 5f and
started part 5g. The biggest event of
the past few days occurred yesterday
evening and today: a successful series
of FOC exposures. Stars were seen
with good S/N and excellent overall
data quality. Very preliminary analy-
sis suggests that significant coma was
NOT seen in the images, suggesting
that the primary mirror is the source
of the spherical aberration (see below).
Another piece of good news regarding
the characterization of the HST wave-
front. modifications to the procedures
for how we have been using wavefront
sensors (WFS) 2 and 3 have produced
the first good data from these sensors
since launch. The only piece of bad
news was that some WFPC images were
lost do to a series of operations events
that could have been avoided. This
and the safing event of last Thursday
has people taking a long hard look at
real time operations procedures.”

/

PCS

“The only news on the pPCS front re-
gards the day/night terminator insta-
bility fix. A meeting has just conclud-
ed discussing current expectations for
the new control law. Optimism is still
high that they can meet pre-launch
specs, but I have noted that they have
backed off a bit on how much they can
reduce the disturbance amplitude
from an informal quote about 2 weeks
ago of a 10 to 100 reduction to a cur-
rent guess of a 5 to 60 reduction factor.
The current worst case disturbance is
approximately 110 milliarcseconds
RMS (2 milliaresec RMS is the spec val-
ue). As of the moment the repair is on



schedule with delivery to GSFC in late
July/early August.”

HST Focusing and Image Quality

“The big news here is the successful
series of FOC images: 4 last night and 4
(I think) this afterncon. The images
were through a narrow (30 A) H-beta
filter of a 12-13 magnitude star near
eps Sco. Analysis has just begun, so
there are no quantitative results. The
images have good S/N and should yield
excellent data. The images are quite
similar to those taken with the pC: a
sharp with a big (appreximately 1.5-2
arc second) halo with lots of rings,
rays, and the such. A quick look at the
data seems to show a stellar image
that is similar (in gross detail) to the
PC images with no obvious asymmetry
(i.e. coma). If this is confirmed with
quantitative analysis, it would sug-
gest that the primary mirror is respon-
sible for the spherical aberration.
There is also a rumor circulating that
suggests a possible origin for the
spherical aberration: it has been re-
ported that if the null lens used to test
the primary were installed backwards
that you would get a degree of spheri-
cal aberration similar to what is seen
in HST. Obviously, more on this later.
The only mirror movements have been
to move the secondary to the “zero ref-
erence” position-the favored WFPC fo-
cus position. More mirror movements
will be occurring this week now that
we have FOC images.....”

Ron Polidan

Process Data eXchange
Institute (PDXI)

by John T. Baldwin

bership being acquired, and the By-
laws of the organization have been as-
sembled and accepted. With this issue
of the Newsletter, a copy of a brochure
has been included summarizing the
proposed activity.

PDXI focusses on a real and readily
identifiable problem that is solvable!
However, there needs to be wide par-
ticipation so that the resulting solution
will be widely accepted. The member-
ship fee is reasonable at $5,000 per
year per company, and the solution
should be forthcoming in two years if
enough join.

From a technical viewpoint, there is
also reason to be involved because the
technology of data exchange does im-
pact us but receives limited attention
by our profession. The organizing com-
mittee delved into the technology
enough to set funding requirements
and expected timeframe for the solu-
tion. During that experience, it was
found that the technology of data ex-
change is progressing, that it continues
to have an increasing impact on our
daily activities, and that there is a
challenge to make good use of the tech-
nology.

Finally, there are similar activities in
organizations such as IChemE, GPA,
NIST, and ASTM. Although none of the
other activities address the particular
issue being addressed by PDXI, the PDXI
effort needs to proceed to ensure that
our interests are adequately catered.

Plans are being made for the first PDXI
meeting to take place at the Chicago
AIChE meeting in November. Contact
PDXI at the address and phone number
on the brochure to pursue potential in-
volvement.

CAST Experiment - Chicago
AIChE Meeting

by Alan Foss, University of California,
Berkeley

Many faculty members have devel-
oped PC instructional software which
is of interest to other academies for po-
tential use in their own classes. To fa-
cilitate an information exchange pro-
cess, CAST will arrange for two or more
PC-AT or 386 class machines with hard
disk drives and VGA graphics to be ‘
used by academics who wish to demon- |
strate their software. Details of the lo-
cation and times will be posted on the
ALCh.E. notice boards at the Annual
Meeting. In the meantime, will inter-
ested persons please contact Professor
Alan Foss, Department of Chemical
Engineering, University of California,
Berkeley, CA, 94720-9989, (415) 642-
4526. Fax: (415) 642-4778.

Meetings and Conferences

The following items summarize infor-
mation in the hands of the Editor by
June 30, 1990. The preferred deadlines
for the two 1issues of CAST
Communications—called the Summer
and Winter issues-will be approxi-
mately May 15 and December 15 sever-
al weeks after the Spring and Fall
AICHE meetings, respectively. These re-
vised deadlines will give CAST division
members who are active in CAST pro-
gramming activities sufficient time
after AIChE meetings to send last-
minute information to both the Publi-
cations Board Chairman (Jeff Siirola) |
and the Editor of the newsletter (Peter '
Rony). We prefer that all communica-

tions with us be done in electronic
form, either with MSDOS formatted dis-
kettes or with messages sent electron-
ically over BITNET. An up-to-date list-

The organizing of PDXI, which is sup-
ported by CAST, continues on schedule.
The AIChE Council agreed to the forma-
tion of PDXI subject to sufficient mem-
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ing of proposed sessions and Calls for
Papers will be maintained electron-
ically by the Publications Board Chair-
man. CAST Division members can al-
ways request such information by
sending a BITNET message to RONY at
VTVML.

Authors are reminded that under cur-
rent AIChE meeting policy, the meeting
booklet will contain only titles of the
papers presented. However, a book of
extended abstracts is distributed to at-
tendees at the meeting. Moreover, au-
thors may bring hard copies of their
papers for distribution at their ses-
sion, and hard copies or microfiche
may be ordered at or after the meet-
ing.

Please send CAST Division session in-
formation, Calls for Papers, and meet-
ing and short course announcements
to me by December 15, 1990 for inclu-
sion in the “Winter 1991” issue of CAST
Communications. For those members
of the CAST Division who are engaged
in the presentation of seminars and
short courses, an advance (draft) copy
of your announcement brochure would
be appreciated.

.. . Peter R. Rony, Editor, CAST Com-
munications

Process Integration Using
Pinch Technology
Linnhoff-March, Inc.
Chicago
October 2-5, 1990

Houston
QOctober 30-November 3, 1990

Every engineer knows that there is of-
ten scope for improvement in process
designs. But what about a particular
design? Can it be improved? By how
much? Until recently, there was no
satisfactory answer to these questions.
But now, for the first time, there is an
entirely fundamental approach that

answers the question of how much a
process can be improved. The tech-
nique is Pinch Technology, which was
developed by Professor B. Linnhoff.
Pinch Technology provides a clear pic-
ture of energy flow in a process, and
identifies the most constrained part of
the process: the process pinch.

Application of Pinch Technology in a
wide range of industries has yielded
outstanding results. Engineers report
energy cost savings of 15% to 30%,
capital cost reduction, improved flexi-
bility and operability, and increased
plant capacity. To date, there have
been hundreds of successful studies.

This is the standard introductory
course in Pinch Technology that
Linnhoff-March offers most frequently.
It features a combination of lectures
and working sessions, and covers ener-
gy targeting, heat exchange network
design, data extraction, process modifi-
cations, and other related topics. The
instructors for the course are Mr. M. A.
Rutkowski, Mr. J. D. Kumana, Mr. A.
P. Rossiter, and Dr. Ravi Nath. For in-
formation, please call Linnhoff-March,
Ine., 2 Cardinal Park Drive, Suite
205A, Leesburg, VA 22075, (703) 777-
4145.

Statistical Process Quality
Control (AIChE Course),
Tennessee Eastman Co.,

Kingsport, Tennessee
October 9-10, 1990

Quality improvement in industry in-
volves a management philosophy
geared both toward excellence in every
detail of operation and a set of statisti-
cal tools necessary to achieve excel-
lence through improved quality and in-
creased productivity.

This two-day seminar, presented by
Dr. Victor Zaloom, Professor and Head
of Industrial and Mechanical Engi-
neering at Lamar University, has been
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designed for engineers and managers
in all aspects of process industry opera-
tion, including technical and service
departments as well as production and
operations. Lectures and video tapes
are utilized to present concepts and sta-
tistical methods. These presentations
are then followed by exercises requir-
ing small group discussion and nu-
merical caleulations.

Course Topics:

@ Motivation for Quality

@ Tools of Statistical Quality Control
(sQC)

® Control Charts for Variables
@ Control Charts for Attributes

® Special Process Industry Applica-
tions

® Quality Circles

@ Management Responsibility for
Quality Problems and Pitfalls

Course fee is $250 per person. Registra-
tion Deadline: September 10, 1990 (if
your interest develops after this date,
contact AIChE anyway. . . Ed.) For infor-
mation, contact AIChE Symposium, PO
Box 511, Kingsport, Tennessee 37662,
Attention Joe Parker.

Chicago AIChE Meeting
November 11-16, 1990

The Palmer House. Meeting Program
Chairman: Dr. Charles A. Wentz, Ar-
gonne National Laboratory, 9700
South Cass Avenue, Argonne, IL
60439, (708) 972-7693.

For further information details eon-
cerning CAST Division sessions and
scheduling, contact Jeffrey J. Siirola
(Area Programming Chairman), Re-
search Laboratories - B95, Eastman
Chemical Company, P.O. Box 1972,
Kingsport, TN 37662, (615) 229-3069.



The CAST Division is planning the fol-
lowing sessions at the Chicago Annual
meeting.

Area 10A: Systems and Process De-
sign

1-2. Process Synthesis I and I1.
3-5.Design and Analysis I, II, and 1.

6. Modeling and Simulation for Pro-
cess Design.

7. Batch Process Engineering.
8.  Design for Process Innovation.

Area 10B: Systems and Process
Control

1-3.Recent Advances in Process Con-
trol I, IT, and III1.

4. Nonlinear Control.

5. Model Predictive Control.

6. Artificial Intelligence/Neural Net-
works in Process Control.

7. Process Control Education in the
1990’s.

8. Industrial Challenge Problems in
Process Control.

9.  New Concepts in Dynamie Simu-

lators.

Joint Area 10B and Area 15C
Session

1. Modeling and Control of Bio-
chemical Processes.

Area 10C: Computers in Oper-
ations and Information Processing
1-2. Advances in Optimization I and I1.
3-4.Parallel Computing [ and II.

5. Visualization of Chemical Engi-
neering Systems.

6-7. Application of Neural Networks
in Process Engineering.

Area 10D: Applied Mathematics
and Numerical Analysis

1. Mathematical Analysis of Complex
Systems.

2. Applied Mathematics and Numeri-
cal Analysis.

3. Chaos in Deterministic Systems
and Applications in Chemical En-
gineering.

4. Novel Applications of Mathematics

in Chemical Engineering.

5.  Recent Developments in Numeri-
cal Methods for ODE/DAE/PDE
Systems.

Computer Process Control IV
(CPC-1IV)
South Padre Island, TX
February 17-22 1991

About Previous Conferences:

The first Chemical Process Control
Conference (CPC-I) was held in Asilo-
mar, California in 1976, the second
(CPC-II) in Sea Island, Georgia in
1981, and the third (CPC-III) again at
Asilomar. These conferences were
sponsored by the AICKE and NSF, and
they brought together participants
from industry, government, and uni-
versities to diseuss and critique the
current state of process control. Some
15 foreign countries were represented
by participants in the first three Con-
ferences. These meetings have come
to be regarded as milestones in the
process control field. They have not
only served to highlight recent devel-
opments, but they have had a decisive
impact on research efforts in the sue-
ceeding years. They have helped to
narrow the gap between process con-
trol theory and application.

About the CPC-IV Conference:

As a continuation of the traditions of
the first three conferences, CPC-IV will
focus on advances that have taken
place recently in the process control
field. These will be put in perspective
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and used to define the practical needs
and intellectual challenges of the next
decade. Thus, the theme of the confer-
ence will be “Future Needs and Chal-
lenges in Process Control.” The specif-
ic goals of CPC-1V are as follows:

1. To gain an appreciation of the
state of process control practice in
each of the process industries, and to
obtain from industry a list of future
needs and challenges for the research
community.

2.  To present an overview of the
state of the art in each of the impor-
tant areas of process control theory
and practice, presented in a way that
is understandable to the non-specialist
and industrial practitioner.

3. To provide a forum for in-depth
discussions between university re-
searchers and industrial practitioners
on the practical challenges in this field
and the extent to which current re-
search directions are satisfying per-
ceived needs.

4. To allow the industrial practi-
tioner a better understanding of the
new teols available from the research
community in order to stimulate wider
implementation where these are use-
ful.

5. To stimulate the research com-
munity to adjust research directions
through (a) a better understanding of
perceived needs and challenges from
the process industry, and (b) a tutorial
introduction to intellectual concepts in
other areas of process control research.

Based on the experience from past CPC
meetings, we expect to have a group of
participants that is about 70% from in-
dustry and 30% from universities.
Thus, we should have the right mix to
achieve the stated goals.

All conference sessions will be held
during mornings and evenings, leav-
ing the afternoons for informal discus-
sions and recreational activities. To
provide an atmosphere for active par-
ticipation and substantial discussion,




the number of attendees will be limit-
ed, with selection made on the basis of
involvement in the field of process con-
trol.

Location of the Conference:

The conference will be held at the
Sheraton South Padre Island Beach
Resort, (800) 222-4010, on South Pa-
dre Island, Texas. Situated on the
south end of Padre Island, near the
Mexican border, the location offers
sunshine, beach, swimming, fishing,
sailing, golf, and tennis. The hotel is
approximately 40 minutes by car, lim-
ousine, or taxi from the Harlingen air-
port, which has frequent flights from
Houston and Dallas.

Accommodations and Meals:

Arrangements have been made for
special room rates beginning at $60
per night for a room with two beds.
There is a conference meal package
($282), which includes 3 meals a day
and all social functions.

CPC-1V Program:
Sunday, February 17

Keynote Talk — “The Best of the Best
in Advanced Process Control,” by J. F.
Swallow (A. T. Kearney, Inc.)

Monday, February 18 (a.m.)

Present Status and Future Needs -
The View From Industry (Session
Chairman, W. D. Smith, Jr., DuPont)

“The View from Japanese Industry,”
by I. Hasimoto (Kyoto) and S. Yama-
moto (Yokogawa Elec.)

“The View from European Industry,”
by H. Shuler (BASF), F. Allgower, and
E. D. Gilles (Stuttgart)

“The View from North American In-
dustry,” by J. Doss and J. Downs (Ten-
nessee Eastman)

Panel Discussion
Monday, February 18 (p.m.)

On-Line Sensors and Data Analysis
(Session Chairman, D. E. Seborg, San-
ta Barbara)

“Multivariate Statistics in Process
Control,” by J. MacGregor (McMaster)

“Application of Neural Nets to Sensors
and Data Analysis,” by M. Piovoso and
A. Owen (DuPont)

Panel Discussion
Tuesday, February 19 (a.m.)

Dynamic Process Simulation, Model-
ling, and Identification (Session
Chairman, S. B. Jorgensen, T. U. Den-
mark)

“Dynamic Process Simulation-Recent
Progress and Future Challenges,” by
W. Marquardt (Stuttgart)

“An Industrial Perspective on Dynam-
ic Flowsheet Simulation,” by E. Vogel
(Tennessee Eastman)

“Qualitative Process Modelling,” by
K. Hangos (Hungarian Acad. Seci.)

“Advances in Process Identification,”
by H. W. Andersen, K. H. Rasmussen,
and S. B. Jorgensen (T. U. Denmark)

Panel Discussion
Tuesday, February 19 (p.m.)

Model-Based Process Monitoring and
Control I (Session Chairman, D. G.
Fisher, Alberta)

“Mode!l Predictive Control — State of
the Art,” by N. L. Ricker (Washington)

“Experience with DMC Inverse for
Model [dentification,” by C. Cutler
(DMC Ine.)

“MPC Applied to an FCC Process,” by J.
M. Caldwell and J. G. Dearwater (Pro-
fimatics)
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“Beyond the Design of Predictive Con-
trollers,” by C. Garcia and B. Ramaker
(Shell)

Panel Discussion
Wednesday, February 20 (a.m.)

Model-Based Process Monitoring and
Control II (Session Chairman, N. L.
Ricker, Washington)

“The Robustness of Model Predictive
Controllers,” by E. Zafiriou (Mary-
land)

“Adaptive Generalized Predictive
Control,” by D. W. Clarke (Oxford)

“Model Preditive Control — The Good,
The Bad, and the Ugly,” by M. Morari
(Caltech)

Panel Discussion
Wednesday, February 20 (p.m.)

Recent Approaches for the Control of
Nonlinear Processes (Session Chair-
man, C. Georgakis, Lehigh)

“The Industrial Importance of Non-
linear Control,” by E. Longwell (Du-
Pont) and R. MacFarlane (Amoco)

“The Differential Geometry Approach
to Nonlinear Control,” by C. Kravaris
(Michigan), J. Kantor (Notre Dame),
and Y. Arkun (Georgia Tech)

“The ‘Direct’” Approach to Nonlinear
Control,” by P. Lee (Queensland) and
C. Georgakis (Lehigh)

“The Optimal Control Approach to
Nonlinear Control,” by J. Rawlings
(Texas) and L. Biegler (CMU)

Panel Discussion
Thursday, February 21 (a.m.)
Learning Systems, Adaptive and Al

Control (Session Chairman, T. J. McA-
voy, Maryland)



“Neural Networks - Overview, Pro-
gramming, and Adaptation,” by J.
Hopfield (Caltech)

“Towards Improved Process Supervi-
sion — Algorithms and Knowledge-
Based Systems,” by A. J. Morris, G. A.
Mogague, and M. T. Tham (Newcastle)

“Towards the Intelligent Controller -
Formal Integration of Pattern Recog-
nition with Control Theory,” by G.
Stephanopoulos (MIT)

“A Neural Network Methodology for
Process Fault Diagnosis,” by V. Ven-
katasubramanian (Purdue)

Panel Discussion
Friday, February 22 (a.m.)

Control Technology in the Year 2000
(Session Chairman: T. F. Edgar, Tex-
as)

“Fuzzy Logic and Its Applications,” by
L. Zadeh (Berkeley)

“Real-Time Estimation and Control
Architectures - The Future,” by J.
Baras (Maryland)

“Microelectronics Factory of the Fu-
ture,” by G. Larrabee (Texas Instru-
ments)

Panel Discussion: Control Room of the
Future

Application Form for cpC-1v Con-
ference:

In order to limit the conference size to
preserve an atmosphere for creative
discussion, attendance at the CPC-1v
Conference will be limited and is by
invitation following receipt of this ap-
plication form. You will be notified
whether you will be able to attend the
conference. The conference fee of $450
will cover registration and a copy of
the proceedings. The meal package is
$282 per person (registrant or guest).
Please complete and send this applica-
tion by September 30, 1990 to:

CACHE Corporation

P. 0. Box 7939

Austin, TX 78713-7939
Name:

Title:

Affiliation:

Mailing Address:
Telephone:

Conference Sessions of Main Interest:

Main Area of Research Interest:

Houston AIChE Meeting
April 7-11, 1991

Meeting Program Chairman: Dr.
John G. Ekerdt, Department of
Chemical Engineering, University of
Texas, Austin, TX 78712, (512) 471-
4689, (512) 471-7060 (FAX).

The CAST Division is planning the fol-
lowing sessions at the Houston Na-
tional meeting. The overall theme for
the meeting will be “Tools for Chemi-
cal Engineers in Plant Operations and
Maintenance.” Deadlines and final
call for papers for this meeting appear
later in this issue.

Area 10A: Systems and Process
Design

1. Applications of Artificial In-
telligence in Process and Product
Design. Babu Joseph (Chairman),
Department of Chemical Engineering,
Washington University, St. Louis, MO
63130, (314) 889-6076 and Krishna R.
Kaushik (Vice Chairman), Shell Oil
Company, PO Box 6249, Carson, CA
90749, (213) 816-2276.

2. Industrial Applications of Op-
timization. Emilio J. Nunez (Chair-
man), Shell Development Company,
PO Box 1380, Houston, TX 77251,

30

(713) 493-8866 and David R. Heltne
(Vice Chairman), Shell Development
Company, PO Box 1380, Houston, TX
77251, (713) 493- 7325.

3. Process Design and Simula-
tion. Michael F. Malone (Chairman),
Department of Chemical Engineering,
University of Massachusetts, Am-
herst, MA 01003-0011, (413) 545-0838
and Peter T. Cummings (Vice Chair-
man), Department of Chemical Engi-
neering, University of Virginia, Char-
lottesville, VA 22903-2442, (804) 978-
4726.

4. Retrofit Design Techniques
and Applications. Don R. Vredeveld
(Chairman), Union Carbide Corpora-
tion, PO Box 8361, South Charleston,
WV 25303, (304) 747-4829 and Mi-
chael F. Malone (Vice Chairman), De-
partment of Chemical Engineering,
University of Massachusetts, Am-
herst, MA 01003-0011, (413) 545-
0838.

Joint Area 10A and Area 16B Ses-
sion

1. Computer-Aided Engineering
/ Computer-Aided Design (A Tuto-
rial). C. K. Breaux (Chairman), Pro-
sysTech, Inc., 7007 Gulf Freeway,
Suite 133, Houston, TX 77087, (713)
641-0940.

Area 10B: Systems and Process
Control

1. Intelligent Control. Ali Cinar
(Chairman), Department of Chemical
Engineering, [llinois Institute of Tech-
nology, Chicago, IL 60616, (312) 567-
3042 and William D. McGraw, Alumi-
num Company of America, Alcoa Cen-
ter, PA 15069, (412) 337-2755.

2. Industrial Applications of
Process Control. James B. Riggs
(Chairman), Department of Chemical
Engineering, Texas Technical Univer-
sity, Lubbock, TX 79409, (806) 742-
1765 and Gerardo Mijares (Vice
Chairman), M. W. Kellogg Company,



Three Greenway Plaza, Houston, TX
T7046-0395, (713) 960-2032.

Area 10C: Computers in Oper-
ations and Information Processing

1. On-line Fault Administration.
David M. Himmelblau (Chairman),
Department of Chemical Engineering,
University of Texas, Austin, TX
78712, (512) 471-7445 and Venkat
Venkatasubramanian (Vice Chair-
man), School of Chemical Engineer-
ing, Purdue University, West Lafay-
ette, IN 47907, (317) 494-0734.

2. Plant-wide Management Sys-
tems. K. R. Kaushik (Chairman),
Shell Oil Company, PO Box 6249, Car-
son, CA 90749, (213) 816-2276 and A.
L. Parker (Vice Chairman), Shell 0il
Company, PO Box 10, Norco, LA
70079, (504) 465-7142.

3. Computer Integrated Manu-
facturing. C. E. Bodington (Chair-
man), Chesapeake Decision Sciences,
PO Box 275, San Anselmo, CA 94960,
(414) 453-4906 and Rufus A. Baxley
(Vice Chairman), Digital Equipment
Corporation, 5555 Windward Park-
way West, Alpharetta, GA 30201,
(404) 772-2121.

4. Innovative Uses of Spread-
sheets in Engineering Calcula-
tions. Randy A. Freeman (Chairman),
Monsanto Company - F2WG, 800 N.
Lindbergh Blvd., St. Louis, MO 63167,
(314) 694-6068 and Bruce M. Vrana
(Vice Chairman), E. I. DuPont de Ne-
mours & Co., PO Box 6090, Newark,
DE 19714-6090, (302) 366-6211.

5. Applications of Expert Sys-
tems. James F. Davis (Chairman),
Department of Chemical Engineering,
Ohio State University, Columbus, OH
43210-1180, (614) 292-0090 and Dun-
can A. Rowan (Vice Chairman), E.I.
DuPont de Nemours & Company, PO
Box 6090, Newark, DE 19714-6090,
(302) 366-6453.

Joint Area 10C and Area 5D Ses-
sion:

1. Applications of Robotics. Mi-
chael Tayyabkhan (Chairman),
Tayyabkhan Consultants, Inc., 62
Erdman Avenue, Princeton, NJ
08540, (609) 924-9174 and John Jep-
sen (Vice Chairman), Clark Materials
Handling Co., Route 2, Box 46, High-
way 33, Versailles, KY 40383, (606)
873-9973.

Area 10D: Applied Mathematics
and Numerical Analysis

No Sessions are planned.

Advanced Process Systems
Engineering: Concepts and
Practice
Engineering Design
Research Center
Carnegie Mellon University
Pittsburg, PA
June 3-7, 1991

This 5-day course stresses the applica-
tion of recently developed design con-
cepts and optimization-based strate-
gies to practical process problems.
Geared to technical managers, indus-
trial researchers and tool developers,
this course provides practical informa-
tion and exposure to powerful model-
ing tools for process synthesis, analy-
sis, optimization and planning. In ad-
dition the course emphasizes system-
atic solution approaches and provides
the necessary background to under-
stand the tools and apply them effec-
tively and efficiently to process prob-
lems.

Topics of this course include concepts
for process synthesis (heat integra-
tion, separation systems, reactor net-
works), expert systems, modeling en-
vironments, flowsheet optimization,
mixed-integer optimization models for
process synthesis, strategies for retro-
fit design, differential/algebraic sys-
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tems, and planning and scheduling of
batch processes. Course participants
will address these topics through lec-
tures and hand-on workshops making
extensive use of powerful computer
software. Also, a comprehensive set of

lecture notes and handouts will be pro-
vided.

The instructors of the course are Pro-
fessors Larry Biegler, Ignacio Gross-
mann and Arthur Westerberg. For in-
formation please call (412)268-2207,
or write to Post College Professional
Education, Carnegie Mellon Universi-
ty, Mellon Institute, 4400 Fifth Ave-
nue, Pittsburgh, PA 15213, Attn:
Frank E. Nowak, Director.

Fourth World Congress of
Chemical Engineering
Karlsruhe, West Germany
June 16-21, 1991

This conference, which will directly
follow the exposition ACHEMA 91, will
be held under the auspices of the Euro-
pean Federation of Chemical Engi-
neering and is being organized by its
German Member Societies with par-
ticipation by AIChE. The main subject
of the Congress will be “Strategies
2000” and will stress the interdepen-
dence of strategic societal goals, appli-
cations in the process industries, and
fundamentals and methods of chemi-
cal engineering. Of particular interest
to members of the CAST Division might
be the sessions on Process Synthesis
and Analysis, and Process Control,
Simulation, and Optimization. Dead-
line for submission of proposed ab-
stracts was June 15 1990, but paper
selection will not be made until Octo-
ber. For additional information, con-
tact Dr. Verle N. Schrodt, Bureau of
Engineering Research, University of
Alabama, Box 870201, Tuscaloosa, AL
35487-0201, (205) 348-1591 or (205)
348- 9455 (FAX).




Fourth International
Symposium on Process
Systems Engineering
(PSE ’91)
Montebello, Quebec, Canada
August, 4-9 1991

This conference is being sponsored by
the Canadian Society for Chemical
Engineering (Systems and Control Di-
vision), the National Research Council
of Canada (NRC), and the American In-
stitute of Chemical Engineers (CAST
Division). It is the fourth in a triennial
series entitled PSE, and follows highly
successful events in Kyoto in 1982,
Cambridge in 1985, and Sydney in
1988.

Following the tradition of the PSE se-

ries, the emphasis in 1991 will be on
the presentation of new information
on either technology or its application.
Papers describing applications will be
especially welcomed, particularly
where they contain detailed informa-
tion relating to the value of a study.

Seven technical sessions are planned,
each to be conducted by a Chairman-
Rapporteur, containing presentations
of five to six papers with full discus-
sion. Following the successful poster
sessions in previous PSE conferences,
similar sessions are planned this time.
All of the papers to be presented will
be refereed and the Conference Pro-
ceedings will be published. Conference
topics include:

Design

® Flowsheeting

® Steady-State, Batch and Dynamics
® Physical Properties and Data Bases
® Optimization

® Hazards and Reliability
Process Operations

® Identification and Control

@ Real-Time Optimization

@ Statistical Process Control
® Plant Monitoring and Diagnosis

® Human Factors
Methods and Systems

@ Data Bases

® Integrated Process and Systems En-
gineering

@ Computing Environments

® Integrating Marketing and Oper-
ations

New Frontiers

@ Expert Systems
® Neural Networks

® Liducation
Thinking of Attending:

If you might wish to attend PSE *91,
whether or not you plan to submit a
paper, please send in the REGISTRA-
TION OF INTEREST form now to ensure
that you receive a copy of the Second
Announcement, a form of application
for registration, and the detailed pro-
gram.

Timetable for Authors:

December 31, 1990 — Full paper for
refereeing

April 30, 1991 - Final manuscript

International Programming Commit-
tee: T.F. Edgar, [. Hasimoto, P.L. Lee,
M. Morari, E. O'Shima, J.D. Perkins,
S. Pierucci, J.W. Ponton, R.G.H.
Prince, G.V. Reklaitis, D.W.T. Rippin,
R.W.H. Sargent, G. Stephanopoulous,
T. Takamatsu, T. Umeda, C.F.H. van
Rijn, A'W. Westerberg, and J.D.
Wright.
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Registration
Name:
Affiliation:
Address:
City:
Province/State:
Country:
Postal Code:
Telephone:
FAX:
I would like to submit a paper:
yes O
no ]
U

attached
to foliow N

Abstract:

I am considering attending and would
like to receive the Second Announce-
ment: yes [] no [}

For additional information, whether
you are interested in presenting a pa-
per or attending the conference, con-
tact Gerry R. Sullivan (Conference
Chairman), Department of Chemical
Engineering, University of Waterloo,
Waterloo, Ontario, CANADA, N2L 3G1,
(519) 885-2196.

Los Angeles AIChE Meeting
November 17-22, 1991

Meeting Program Chairman: Dr.
Richard L. Bell, Department ol
Chemical Engineering, University ol
California, Davis, CA 95616, (916,
752-8776.

The CAST Division is planning the fol
lowing sessions at the Los Angeles An-
nual Meeting. Deadlines and first cal



for papers for this meeting appear
later in this issue.

Area 10A: Systems and Process
Design

1. Process Design for Waste
Minimization. Rakesh Govind
(Chairman), Department of Chemical
and Nuclear Engineering, University
of Cineinnati, Cincinnati, OH 45221,
(513) 475-5742 and Vasilios Manou-
siouthakis (Vice Chairman), Depart-
ment of Chemical Engineering, Uni-
versity of California, Los Angeles, CA
90024-1592, (213) 825-9385.

2. Information Management
Systems for Process Design. Mark
Kramer (Chairman), Department of
Chemical Engineering, Massachusetts
Institute of Technology, Cambridge,
MA 02139, (617) 253-6508 and Heinz
A. Preisig (Vice Chairman), Depart-
ment of Chemical Engineering, Uni-
versity of New South Wales, PO Box 1,
Kensington, N.S.W. 2033, AUSTRALIA.

3-4. Design and Analysis I and IL
Ross E. Swaney (Cochairman), De-
partment of Chemical Engineering,
University of Wisconsin, Madison, WI
53706, (608) 262-3641.

5. Batch Process Design. David
W. T. Rippin (Chairman), Chemical
Engineering Department, Swiss Fed-
eral Institute of Technology, ETH-
Zentrum, CH-8092 Zurich, Switzer-
land and Iftekhar A. Karimi (Vice
Chairman), Department of Chemical
Engineering, Northwestern Universi-
ty, Evanston, IL 60208-3120, (708)
491- 3558.

6. Process Synthesis. James M.
Douglas (Chairman), Department of
Chemical Engineering, University of
Massachusetts, Amherst, MA 01003-
0011, (413) 545-2252 and Robert L.
Kirkwood, Polymers Products Depart-
ment, E. . DuPont de Nemours &
Company, Wilmington, DE 19880-
0262, (302) 695-3777.

Joint 10A and 10B Session:

1. Batch Process Synthesis and
Control. Bill Luyben (Chairman)} and
Michael F. Doherty (Vice Chairman),
Department of Chemical Engineering,
University of Massachusetts, Am-
herst, MA 01003-0011, (413) 545-
2359,

Area 10B: Systems and Process
Ceontrol

1-2. Recent Advances in Process
Control. Jeffrey C. Kantor (Chair-
man), Department of Chemical Engi-
neering, University of Notre Dame,
Notre Dame, IN 46556, (219) 239-5797
and Paul Gusciora (Vice Chairman).

3. Al Applications in Process
Control. Melinda Golden (Chairman)
and George Stephanopoulos (Vice
Chairman), Department of Chemical
Engineering, Massachusetts Institute
of Technology, Cambridge, MA 02139,
{617) 253-3904.

4. Nonlinear Control. Dale Se-
borg (Chairman), Department of
Chemical and Nuclear Engineering,
University of California, Santa Bar-
bara, CA 93106.

5. Robust Control. Evangelos Za-
firiou (Chairman), Department of
Chemical Engineering, University of
Maryland, College Park, MD 20742,
(301) 454-5098 and Ahmet Palazoglu
(Vice Chairman), Department of
Chemical Engineering, University of
California, Davis, CA 95616, (916)
752-8774.

6. Statistical Process Control.
John MacGregor (Chairman) and
Christos Georgakis (Vice Chairman),
Chemical Engineering Department,
Lehigh University, Bethlehem, PA
18015, (215) 758- 4781.

7. Control of Discrete Event Pro-
cesses. Erik Ydstie (Chairman), De-
partment of Chemical Engineering,
University of Massachusetts, Am-
herst, MA 01003-0011, (413) 545-2388
and Ed Bristol (Vice Chairman).
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Joint 10B and 10C Session:

1. Statistics and Quality Control.
Mohinder K. Sood (Cochairman), Mo-
bil R&D Corporation, PO Box 1026,
Princeton, NJ 08543-10286, (609) 737-
4960, Richard S. H. Mah (Cochair-
man), Department of Chemical Engi-
neering, Northwestern University,
Evanston, IL 60208-3120, (708) 491-
5357, and Michael C. Wellons (Co-
chairman), Mobil R&D Corporation,
PO Box 1026, Princeton, NJ 08543-
1026, (609) 737-4454.

Area 10C: Computers in QOper-
ations and Information Processing

1-2. Scheduling and Planning of
Process Operations I and II. Ifte-
khar A. Karimi (Chairman), Depart-
ment of Chemical Engineering, North-
western University, Evanston, IL
60208-3120, (708) 491-3558.

3. Personal Computers in Plant
Operations. Michael T. Tayyabkhan
(Chairman), Tayyabkhan Consul-
tants, Inc., 62 Erdman Avenue, Prin-
ceten, NJ 08540, (609) 924-9174.

4, Computer Architectures.
Gary D. Cera (Chairman), Mobil R&D
Corporation, PO Box 1026, Princeton,
NJ 08543-1026, (609) 737- 5299 and
Stephen E. Zitney (Vice Chairman),
Cray Research Inc., 1333 Northland
Dr., Mendota Heights, MN 55120,
(612) 681-3402.

5. Artificial Intelligence in Pro-
cess Engineering. Venkat Venkata-
subramanian (Chairman), School of
Chemical Engineering, Purdue Uni-
versity, West Lafayette, IN 47907,
(317) 494-0734 and Lyle Unger (Vice
Chairman), Department of Chemical
Engineering, University of Pennsyl-
vania, Philadelphia, PA 19104, (215)
898- 7449.

6. Integration of Methodologies
for Process Operations. Ignacio E.
Grossmann {(Chairman), Department
of Chemical Engineering, Carnegie
Mellon University, Pittsburgh, PA
15213, (415) 268-2228 and Mark A.



Kramer (Vice Chairman), Department
of Chemical Engineering, Massachu-
setts Institute of Technology, Cam-
bridge, MA 02139, (617) 253-6508.

Area 10D: Applied Mathematics
and Numerical Analysis

1-2. Complex Chemical Engineer-
ing Systems: Chaos, Fractals, and
Neural Networks I and II. Julio M.
Ottino (Cochairman), Department of
Chemical Engineering, Stanford Uni-
versity, Stanford, CA 94305, (415)
723-9596 and Erik Ydstie (Cochair-
man), Department of Chemical Engi-
neering, University of Massachusetts,
Ambherst, MA 01003-0011, (413) 545-
2388.

3. Instabilities and Bifurcations
in Chemical Engineering Applica-
tions. Ioannis G. Kevrekides (Chair-
man), Department of Chemical Engi-
neering, Princeton University, Prince-
ton, NJ 08544, (609) 258-2818 and H.-
Chia Chang (Vice Chairman), Depart-
ment of Chemical Engineering, Uni-
versity of Notre Dame, Notre Dame,
IN 46556, (219) 239-5857.

4. PDE Simulations in Chemical
Engineering. Antony N. Beris
(Chairman), Department of Chemical
Engineering, University of Delaware,
Newark, DE 19716, (302) 451-8018
and Lyle H. Ungar (Vice Chairman),
Department of Chemical Engineering,
University of Pennsylvania, Philadel-
phia, PA 19104-6393, (215) 898-7449.

5. Numerical Methods in Ordi-
nary Differential Equations. S.
Sundaresan (Chairman), Department
of Chemical Engineering, Princeton
University, Princeton, NJ 08544,
(609) 258-4583 and Joseph F. Pekny
(Vice Chairman), Department of
Chemical Engineering, Purdue Uni-
versity, West Lafayette, IN 47907,
(317) 494-7901.

6. Stochastic Models. Kyriacos
Zygourakis (Chairman), Department
of Chemical Engineering, Rice Uni-
versity, Houston, TX 77251-1892,
(713) 527-8101 x3509 and Robert M.

Ziff (Vice Chairman), Department of
Chemical Engineering, University of
Michigan, Ann Arbor, MI 48109-2136,
(313) 764-5498.

For further information details con-
cerning CAST Division sessions and
scheduling, contact Jeffrey J. Siirola
(Area Programming Chairman), Re-
search Laboratories-B95, Eastman
Chemical Company, PO Box 1972,
Kingsport, TN 37662, (615) 229-3069.

New Orleans
AIChE Meeting
March 29 - April 2, 1992

The CAST Division is planning the fol-
lowing tentative program at the New
Orleans National Meeting:

Area 10A: Systems and Process
Design

1. Integration of Process Design,
Optimization, and Control. Henry
Chien (Chairman), Monsanto Com-
pany, 800 N. Lindbergh Blvd., St.
Louis, MO 63167, (314) 694-8274.

2.  Training Simulators. Robert J.
Farrell (Chairman), Department of
Chemical Engineering, Polytechnic
University, Brooklyn, NY 11201,
(718) 260-3628.

3-4. Modeling and Simulation I
and II. Babu Joseph (Cochairman),
Department of Chemical Engineering,
Washington University, St. Louis, MO
63130, (314) 889-6076 and Rodolphe L.
Motard (Cochairman), Department of
Chemical Engineering, Washington
University, St. Louis, MO 63130, (314)
889-6072.

Joint 10A and 10C Session:

1. Optimization of Batch Unit
Operations. Lorenz T. Biegler
(Chairman), Department of Chemical
Engineering, Carnegie Mellon Uni-
versity, Pittsburgh, PA 15213, (412)
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268-2232 and Iftekhar A. Karimi
(Vice chairman), Department of
Chemical Engineering, Northwestern
University, Evanston, IL 60208-3120,
and S. Macchietto (Vice Chairman).

Area 10B: Systems and Process
Control

Area 10C: Computers in Oper-
ations and Information Processing

1. Hazard and Operability Ana-
lysis. Randy A. Freeman (Chairman),
Monsanto Company - F2WQG, 800 N.
Lindbergh Blvd., St. Louis, MO 63167,
(314) 694-6068.

2. Process Data Management
and Reconciliation. Mohinder K.
Sood (Chairman), Mobil R&D Corpora-
tion, PO Box 1026, Princeton, NJ
08543-1026, (609) 737-4960 and Gran-
ville E. Paules (Vice Chairman), Mobil
R&D Corporation, PO Box 1026, Prin-
ceton, NJ 08543-1026, (609) 737-4593.

3. Promise of Integration (Panel
Discussion). Jerry Robertson (Chair-
man) and C. E. Bodington (Vice Chair-
man), Chesapeake Decision Sciences,
PO Box 275, San Anselmo, CA 94960,
(414) 453-4906.

4. New Environments for Engi-
neering Computations. Gary D.
Cera (Chairman), Mobil R&D Corpora-
tion, PO Box 1026, Princeton, NJ
08543-1026, (609) 737-5299 and Alan
B. Coon (Vice Chairman), Union Car-
bide Corp., PO Box 8361, South
Charleston, WV 25303, (304) 747-
5470.

5. Technologies and Tools in
Software Engineering. Stephen J.
Zilora (Chairman), Creative Software
Solutions, PO Box 192, Flanders, NJ
07836, (201) 927-8233.

6. Technical Desktop Publish-
ing. Peter R. Rony (Chairman), De-
partment of Chemical Engineering,
Virginia Polytechnic Institute and
State University, Blacksburg, VA
24061, (703) 231- 7658 and Richard S.
H. Mah (Vice Chairman), Department
of Chemical Engineering, Northwes-



tern University, Evanston, IL 60208,
(708) 491-5357.

Area 10D: Applied Mathematics
and Numerical Analysis

No Sessions are planned.

For further information details con-
cerning CAST Division sessions and
scheduling, contact Jeffrey J. Siirola
(Area Programming Chairman), Re-
search Laboratories - B95, Eastman
Chemical Company, PO Box 1972,
Kingsport, TN 37662, (615) 229-3069.

Foundations of Computer-
Aided Plant Operations
(FOCAPG’92)
Summer 1992

Mark A. Stadtherr (Conference Chair-
man), Department of Chemical Engi-
neering, University of Illinois, Ur-
bana, IL 61801, (217) 333- 0275 and
John C. Hale (Conference Vice Chair-
man), E. I. DuPont de Nemours &
Company, PO Box 6090, Newark, DE
19714-6090, (302) 366-3041.
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Miami AIChE Meeting
November 1-6, 1992

The CAST Division is planning the fol-
lowing tentative program at the Mi-
ami National Meeting:

Area 10C: Computers in Oper-
ations and Information Processing
@® Advances in Optimization

@ Application of Expert Systems

® Parallel Computing

® Applications of Neural Networks

®

Automation




CALL FOR PAPERS

Final Call for CAST Sessions
Houston AIChE Meeting
April 7-11, 1991

The names, addresses, and telephone numbers of the session
chairmen are given on the next several pages, as are brief
statements of the topics to receive special emphasis in se-
lecting manuscripts for these sessions. Prospective session
participants should observe the following deadlines which
have been established by the Meeting Program Chairman:

August 15, 1990: Submit a letter of intent and title to ses-
sion chairman.

September 5, 1990: Submit an abstract and Proposal-to-
Present Form to the session chairman.

October 1, 1990: Authors informed of selection and session
content finalized.

January 1, 1991: Submit an extended abstract to be pub-
lished for distribution at the meeting.

February 15, 1991: Final manuscript submitted to the ses-
sion chairman.

Area 10a: Systems and Process Design

1. Applications of Artificial Intelligence in Process
and Product Design.

Papers are invited in the areas of expert systems applied to
process engineering, knowledge representation, architec-
ture of knowledge- based systems for process engineering,
product design using Al techniques, knowledge acquisition,
and qualitative process modeling.

Chairman Vice Chairman
Babu Joseph Krishna R. Kaushik
Dept of Chem Eng Shell Oil Company
Washington University PO Box 6249

St. Louis, MO 63130
(314) 889-6076

Carson, CA 90749
(213) 816-2276
(213) 816-2375 (FAX)

2. Industrial Applications of Optimization.

Papers are sought in all areas of industrial application of op-
timization techniques. Applications of linear, nonlinear, in-
teger, and mixed-integer programming to the solution of
problems in industry are welcome. Of particular interest
are those applications that have resulted in significant
benefits over the previous method of operation as well as
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those applications that use particularly innovative ap-

proaches.

Chairman

Emilio J. Nunez

Shell Development Co.
PO Box 1380

Houston, TX 77251
(713) 493-8866

Vice Chairman

David R. Heltne

Shell Development Co.
PO Box 1380

Houston, TX 77251
(713) 493-7325

3. Process Design and Simulation.

Contributions describing studies in chemical process design
and simulation are requested. Papers describing new de-
sign procedures or their software implementation, new ap-
plications of existing tools for process design and simulation
are particularly welcome. Priority will be given to topics
that are not covered in other sessions on retrofits, artificial
intelligence, and optimization.

Chairman Vice Chairman
Michael F. Malone Peter T. Cummings
Dept of Chem Eng Dept of Chem Eng

Urdversity of Massachusetts
Ambherst, MA 01003-0011
(413) 545-0838

(413) 545-1647 (FAX)

University of Virginia
Charlottesville, VA
22903-2442

(804) 978-4726

(804) 924-6270 (FAX)
4. Retrofit Design Techniques and Applications.

The papers in this session should describe design techniques
and methodology for retrofitting plants or experiences in
process retrofitting and how retrofit techniques were used to
identify process improvements. The process improvements
achieved might be in areas as improved raw material effi-
ciency, reduced energy consumption, increased capacity, im-
proved product quality, or improved process flexibility. Al-
gorithms and procedures and their embodiment in computer
software can be described provided the focus is on the chemi-
cal engineering technology or the commercial benefits of us-
ing the software and not on the mathematical procedures or
the features of the software.

Chairman Vice Chairman
Don Vredeveld Michael F. Malone
Union Carbide Corporation Dept of Chemical
PO Box 8361 Engineering

Univ. of Massachusetts
Amherst, MA 01003-0011
(413) 545-0838

(413) 545-1647 (FAX)

South Charleston, WV 25303
(304) 747-4829
(304) 747-5448 (FAX)




Area 10B: Systems and Process Control
1. Intelligent Control.

Papers focusing on the use of expert systems, neural net-
works, statistical techniques or other approaches in enhanec-
ing the effectiveness of the control system through sensor
fusion, fault-tolerant control, supervisory control and opti-
mizing control are sought.

Chairman Vice Chairman
Ali Cinar William D. McGraw
Dept of Chem eng Aluminum Company of

America

Alcoa Center, PA 15069
(412) 337-2755

(412) 337-2005 (FAX)

[llinois Institute of Technology
Chicago, I1, 60616

(312) 567-3042

(312) 567-8874 (FAX)

2. Industrial Applications of Process Control.

Papers are requested on topics relating to the industrial ap-
plication of advanced process control methods. Desirable
areas include nonlinear model based control, predictive
model control, adaptive control, robustness, constraint han-
dling, and nonlinear dead time compensation.

Chairman Vice Chairman

James B. Riggs

Dept of Chem Eng

Texas Technical University
Lubbock, TX 79409

(806) 742-1765

(806) 742-1900 (FAX)

Gerardo Mijares

M. W. Kellogg Company
Three Greenway Plaza
Houston, TX 77046-0395
(713) 960-2032

Area 10c: Computers in Operations and Information
Processing

1. On-line Fault Administration.

Both theoretical contributions and practical examples are
desired. Any theoretical presentation should have practical
potential. Examples of fault detection and diagnosis should
provide sufficient details so that professionals might use the
examples in their own work. Papers will be reviewed by
senior researchers in the field, and all authors will be in-
formed of the decision about their paper at the end of the re-
view process. A limited number of papers will be accepted,

hence it is advisable to submit your paper as early as possi-
ble.
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Chairman Vice Chairman

David M. Himmelblau Venkat

Dept of Chem Eng Venkatasubramanian
University of Texas School of Chemical Eng.

Austin, TX 78712
(512) 471-7445
(512) 471-7060 (FAX)

Purdue University

West Lafayette, IN 47907
(317) 494-0734

(317) 494-0805 (FAX)

2. Plant-wide Management Systems.

Papers are invited in the areas of information systems for
plant operations, plant data management, and optimization
and supervisory control in operations. Other aspects of
plant data representation and plant optimization may also
be included.

Chairman Vice Chairman

K. R. Kaushik A. L. Parker

Shell Oil Company Shell Oil Company
PO Box 6249 PO Box 10

Carson, CA 90749
(213) 816-2276
(213) 816-2375 (FAX)

Noreo, LA 70079
(504) 465-7142

3. Computer Integrated Manufacturing.

This session will focus on the use of computers to integrate
the planning, scheduling, and control of a sequence of either
batch or continuous processes or a combination of the two.
For example, papers are invited that cover, but are not
limited to: scheduling of product mixing or blending, from
raw material to finished product; planning and scheduling
of multi-step processes for discrete part manufacture, e.g.,
printed circuit boards; research results in scheduling or op-
timization of multi-step production; and fermentation and
separation sequences in pharmaceutical manufacture.

Chairman Vice Chairman

C. E. Bodington Rufas A. Baxley
Chesapeake Decision Sciences Digital Equipment Corp.
PO Box 275 5555 Windward Parkway
San Anselmo, CA 94960 West

(414) 453-4906 Alpharetta, GA 30201

(404) 772-212

4. Innovative Uses of Spreadsheets in Engineering
Calculations.

This session will cover the use of personal computer spread-
sheet packages such as LOTUS 123 (DOS Machines) or Excel
(Apple Macintosh) in the completion of engineering calcula-
tions. Possible topics include two-phase flow calculations,
fluid bed design, reaction kinetics, network pressure drop



calculations, physical property calculations, or heat ex-
changer design. This list is not intended to be all inclusive
and represents only a small sample of the possible applica-
tions. Authors whose paper is accepted will be required to
submit a computer disk that includes the spreadsheet that
their paper discusses. Copies of a master disk that included
all the spreadsheets presented at the session will be made
available at the Houston AIChE meeting.

Chairman Vice Chairman

Bruce M. Vrana

E. I DuPont de Nemours
& Company

PO Box 6090

Newark, DE 19714-6090
(302) 366-6211

Randy A. Freeman
Monsanto Company - F2WG
800 N. Lindbergh Blvd.

St. Louis, MO 63167

(314) 694-6068

8. Applications of Expert Systems.

This session will focus on expert system applications which
have been installed or are commissioned for installation. Of
particular interest are papers reporting on not only the
methodological development of an expert system, but also
the broader implementation aspects of the project. Applica-
tions in process operations, design, scheduling, and plan-
ning are all welcome. Reports of novel theoretical or meth-
odological developments will also be considered for the ses-
sion. The abstract should clearly indicate the status of the
work, including the degree of completion and whether the
approach has been applied successfully.

Chairman Vice Chairman

James F. Davis Duncan A. Rowan

Dept of Chem Eng E. 1. DuPont de Nemours
Ohio State University & Company
Columbus, OH 43210-1180 PO Box 6090

(614) 292-0090
(614) 292-9021 (FAX)

Newark, DE 19714-6090
(302) 366-6453

Joint Area 10C and Area 5D Session:
1. Applications of Robetics.

Papers are invited that deal with any and all aspects of ap-
plications of robotics which could include any or all of the
following: surveys, principles and theories, design, case
studies, etc. Presentations based on applications in operat-
ing plants, industrial laboratories, and universi-
ty/government laboratories are welcome.
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Chairman Vice Chairman
Michael T. Tayyabkhan John Jepsen
Tayyabkhan Consultants, Inc. Clark Mtls Handling Co.

62 Erdman Avenue
Princeton, NJ 08540
(609) 924-9174

Route 2, Box 46, Hwy 33
Versailles, KY 40383
(606) 873-9973

First Call for CAST Sessions
Los Angeles AIChE Meeting
November 17-22, 1991

Names, addresses, and telephone numbers of the session
chairmen are given on the next several pages, as are brief
statements of the topics to receive special emphasis in se-
lecting manuscripts for these sessions. Prospective session
participants should observe the following deadlines, which
however, may be changed at any time by the Meeting Pro-
gram Chairman:

April 1, 1991: Submit an abstract of the proposed presenta-
tion to the session chairman.

May 1, 1991: Authors informed of selection and session con-
tent finalized.

August 1, 1991: Submit an extended abstract to be pub-
lished for distribution at the meeting.

October 1, 1991: Final manuscript submitted to the session
chairman.
Area 10A: Systems and Process Design

1. Process Design for Waste Minimization.

Chairman Vice Chairman

Rakesh Govind Vasilios Manousiouthakis

Department of Chemical
and Nuclear Engineering
University of Cincinnati
Cincinnati, OH 45221
(513) 475-5742

Dept of Chem Eng

University of California

Los Angeles, CA
90024-1592

(213) 825-9385

2. Information Management Systems for Process

Design

Chairman

Mark A. Kramer

Dept of Chem Eng
Massachusetts Institute
of Technology
Cambridge, MA 02139
(617) 253-6508

Vice Chairman

Heinz A. Preisig

Dept of Chem Eng

Univ. of New South Wales
PO Box 1

Kensington, N.S.W. 2033
AUSTRALIA



3-4. Design and Analysis I and IL. Area 10B: Systems and Process Control

Chairman 1-2. Recent Advances in Process Control.
Ross E. Swaney .
Dept of Chem Eng Chairman
University of Wisconsin Jeffrey C. Kantor
Madison, WI 53706 Department of Chemical Engineering
(608) 262-3641 University of Notre Dame
Notre Dame, IN 46556
5. Batch Process Design. (219) 239-5797

(219) 239-8007 (FAX)
This session will focus mainly on issues related to the design

of noncontinuous or batch plants such as synthesis and siz- 3. Al Applications in Process Control.
ing of multiproduct and multipurpose plants, design for
flexibility, design under uncertainty, scheduling and plan- Vice Chairman

ning in design, intelligent tools and/or knowledge base for
design, task synthesis, retrofit design, flexibility and/or un-
certainty analysis of designs, design of intermediate stor-

George Stephanopoulos
Department of Chemical Engineering
Massachusetts Institute of Technology

age, etc. Cambridge, MA 02139

Chairman Vice Chairman (617)253-3904

David W. T. Rippin Iftekhar A. Karimi 4. Nonlinear Control.

Chemical Engineering Dept Department of Chemical

Swiss Federal Institute Engineering Chairman

of Technology Northwestern University Dale Sebor

ETH-Zentrum Evanston, IL 60208-3120 Dg Zr:m(::ngt of Chemical and Nuclear Engineering
CH-8092 Zurich (708) 491-3558 UnI; ersity of California &
SWITZERLAND (708) 491-3728 (FAX) N y

Santa Barbara, CA 93106

6. Process Synthesis. (805) 893-3411

5. Robust Control.

Chairman Vice Chairman
James M. Douglas Robert L. Kirkwood Chairman Vice Chairman
Dep'flrtmt?nt of Chemical Polymer Products Dept Evangelos Zafiriou Ahmet Palazoglu
Engineering E. I. DuPont de Nemours
: . Dept of Chem Eng Dept of Chem Eng
University of Massachusetts & Company - : . . . .
- University of Maryland University of California

Ambherst, MA 01003-0011 Wilmington, DE .

College Park, MD 20742 Davis, CA 95616
(413) 545-2252 198800262 (301) 454-5098 (916) 752-8774
(413) 545-1647 (FAX) (302) 695-3777
Joint 10a and 10b Session: 6. Statistical Process Control.

1. Batch Process Synthesis and Control. Vice Chairman

Christos Georgakis
Vice Chairman Chem Eng Dept
Michael F. Doherty Lehigh University

Bethlehem, PA 18015

Department of Chemical Engineering (215) 758-4781

University of Massachusetts
Ambherst, MA 01003-0011
(413) 545-2359

(413) 545-1647 (FAX)
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7. Control of Discrete Event Processes.

Chairman

Erik Ydstie

Dept of Chem Eng
University of Massachusetts
Ambherst, MA 01003-0011
(413) 545-2388

(413) 545-1647 (FAX)

Joint 10B and 10C Session:
1. Statistics and Quality Control.

Increasingly tighter environmental regulations will require

the process industries to significantly reduce the emission of

toxic and pollutant waste products. Statistical and quality
control can play a big role in limiting waste product emis-
sions while simultaneously improving product quality. This
session will include papers describing both fundamental
techniques and industrial applications of statistical and
quality control. Papers describing new statistical tools and
techniques, applications to new areas, time series models,
real-time applications, data reconciliation, multivariate
analysis, and interface with data acquisition and data bases
are welcome.

Cochairman Cochairman

Mohinder K. Sood Michael C. Wellons
Mobil R&D Corporation Mobil R&D Corporation
PO Box 1026 PO Box 1026

Princeton, NJ 08543-1026
(609) 737-4960

Princeton, NJ 08543-1026
(609) 737-4454

Cochairman

Richard S. H. Mah

Dept of Chem Eng
Northwestern University
Evanston, IL 60208-3120
(708) 491-5357

(708) 491-3728 (FAX)

Area 10C: Computers in Operations and Information
Processing

1-2. Scheduling and Planning of Process Operations I
and I1.

These two sessions will focus on the operations of both con-
tinuous as well as batch processes. The main topics include,
but are not restricted to, sequencing and scheduling in batch
plants, resource-constrained scheduling, production plan-
ning in batch plants, scheduling/planning in the face of un-
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certainty, scheduling and planning of multiproduct continu.
ous plants, scheduling in continuous plants, maintenance
scheduling, planning/scheduling in refineries, artificial in.
telligence tools for scheduling and planning, etc.

Chairman

Iftekhar A. Karimi

Dept of Cheml Eng
Northwestern University
Evanston, 1L 60208-3120
(708) 491-3558

(708) 491-3728 (FAX)

3. Personal Computers in Plant Operations.

Chairman

Michael T. Tayyabkhan
Tayyabkhan Consultants, Inc.
62 Erdman Avenue
Princeton, NJ 08540

(609) 924-9174

4. Computer Architectures.

Chairman Vice Chairman

Gary D. Cera Stephen E. Zitney
Mobil R&D Corporation Cray Research Inc.
PO Box 1026 1333 Northland Drive
Princeton, NJ 08543-1026 Mendota Heights, MN
(609) 737-5299 55120

(612) 681-3402

5. Artificial Intelligence in Process Engineering.
Papers studying the use of Artificial Intelligence in chemi
cal engineering are solicited. Applications of Al to problem:
of process operations, including fault detection, diagnosis
and control are sought, as are methodological contribution:
such as novel knowledge representation or reasoning tech
niques.

Vice Chairman

Lyle H. Ungar

Dept of Chem Eng
Univ. of Pennsylvania
Philadelphia, PA
19104-6393

(215) 898-7449

Chairman

Venkat Venkatasubramanian
School of Chem Eng

Purdue University

West Lafayette, IN 47907
(317) 494-0734



6. Integration of Methodologies for Process Oper-
ations.

The goal of this session is to examine the potential benefits
and the various approaches for combining different types of
methodologies for process operations problems. In particu-
lar, this session will focus on the combination of Al tech-
niques {e.g. expert systems, qualitative models, neural net-
works), with mathematical programming (e.g. linear, non-
linear, and integer programming) or with other search tech-
niques (simulated annealing, genetic algorithms, table
search). Applications to scheduling and planning, and simi-
lar areas will be considered.

Vice Chairman

Mark A. Kramer

Chairman

Ignacio E. Grossmann

Dept of Chem Eng Dept of Chem Eng
Carnegie Mellon University Massachusetts Institute of
Pittsburgh, PA 15213 Technology

(415) 268-2228
(412) 268-7139 (FAX)

Cambridge, MA 02139
(617) 253-6508
(617) 253-9695 (FAX)

Area 10D: Applied Mathematics and Numerical Analy-
sis

1-2. Complex Chemical Engineering Systems: Chaos,
Fractals, and Neural Networks I and II.

A large number of recent developments in a variety of areas
ranging from mathematics to computer science to theoreti-
cal physics indicate that the behavior of many systems that
on first viewing appear quite complex can in fact be under-
stood, modelled, and predicted in terms of simple fundamen-
tal rules. Papers are sought on applications of some of these
developments, for example neural networks, lattice models,
chaos, and fractals to systems of interest in chemical engi-
neering.

Chairman Vice Chairman

Julio M. Ottine Erik Ydstie

Dept of Chem Eng Dept of Chem Eng
Stanford University Univ. of Massachusetts

Stanford, CA 94305
(415) 723-9596

Amherst, MA 01003-0011
(413) 545-2388

3. Instabilities and Bifurcations in Chemical Engi-
neering Applications.

Analytical and numerical studies of stability and bifurca-
tion of nonlinear systems allow us to decipher the underly-
ing chemistry, physics, and geometric symmetries of reac-
tion and transport processes. Successful implementations of
these techniques are becoming available, and large scale
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computing extends their applicability to more realistic
models. We solicit papers on the application of these meth-
ods to models of chemical engineering processes, with em-
phasis on pattern formation and selection in distributed sys-
tems.

Vice Chairman

H.-Chia Chang

Dept of Chem Eng
University of Notre Dame
Notre Dame, IN 46556
(219) 239-5847

Chairman

Ioannis G. Kevrekides
Dept of Chem Eng
Princeton University
Princeton, NJ 08544
(609) 258-2818

4. PDE Simulations in Chemical Engineering.

As chemical Engineering computing is coming of age, the
use of multidimensional simulations of systems of partial
differential equations is becoming more widespread cover-
ing a large variety of applications ranging from free surface
flows encountered in coating applications, to non-
Newtonian flows and solidification problems encountered in
materials processing.

Vice Chairman

Lyle H. Ungar

Dept of Chem Eng
Univ. of Pennsylvania
Philadelphia, PA
19104-6393

(215) 898-7449

Chairman

Antony N. Beris

Dept of Chem Eng
University of Delaware
Newark, DE 19716
(302) 451-8018

5. Numerical Methods in Ordinary Differential
Equations.

Papers are sought on novel mathematical concepts and algo-
rithmic approaches in the solution of ordinary differential
equations; advanced numerical techniques for continu-
ation, bifurcation canalysis, and tracking singularities such
as homoclinic and heteroclinic connections; and solution of
stiff differential equations. Emphasis will be more on novel
numerical methods as opposed to description of examples
where known numerical techniques are applied.

Vice Chairman

Joseph F. Pekny

School of Chem Eng
Purdue University

West Lafayette, IN 47907
(317) 494-7901

(317) 494-0805 (FAX)

Chairman

S. Sundaresan

Dept of Chem Eng
Princeton University
Princeton, NJ 08544
(609) 258-4583



6. Stochastic Models.

This session will focus on applications of probabilistic con-
cepts to continuous and discrete models of chemical engi-
neering systems. Topics of interest include (but are not
limited to) chemical reaction models, percolation processes,
population balance models, turbulence, stochastic control,
ete.

Vice Chairman

Robert M. Ziff
Dept of Chem Eng

" University of Michigan
Ann Arbor, MI 48109-2136
(313) 764-5498
(313) 763-0459 (FAX)

Chairman

Kyriacos Zygourakis
Dept of Chem Eng

Rice University
Houston, TX 77251-1892
(713) 527-8101 x3509

Preliminary Call for CAST Session
New Orleans AIChE Meeting
March 29-April 2, 1992

Tentative deadlines, based upon the 1991 Houston AIChE
Meeting, are:

August 15, 1991: Submit a letter of intent and title to ses-
sion chairman.

September 5, 1991: Submit an abstract and Proposal-to-
Present Form to the session chairman.

October 1, 1991: Authors informed of selection and session
content finalized.

January 1, 1992: Submit an extended abstract to be pub-
lished for distribution at the meeting.

February 15, 1992: Final manuscript submitted to the ses-
sion chairman.

Area 10C: Computers in Operations and Information
Processing

6. Technical Desktop Publishing

Papers are solicited that provide tutorial information con-
cerning current uses of “technical desktop publishing”-
namely, the desktop publishing of technical documents that
include equations, graphs, tables, and text-in industry, gov-
ernment, and academia. Of special interest is the issue of
the standardization of equation capture; electronic commu-
nication of manuscripts to publishers and printers; custom
publishing systems (e.g., McGraw-Hill) and related market-
ing issues; corporate practices; the role of professional soci-
eties and their journal policies directed toward the electron-

42

ic communication of manusecripts; and so forth. At least one
presentations describing personal experience with technical
desktop publishing would be welcome.

Chairman Vice Chairman

Peter R. Rony Richard S. H. Mah

Dept of Chem Eng Dept of Chem Eng
Virginia Polytechnic Institute Northwestern University
and State University Evanston, IL 60208

Blacksburg, VA 24061
(703) 231-7658

(708) 491-5357



AMERICAN INSTITUTE OF CHEMICAL ENGINEERS
1991 AWARD NOMINATION FORM*

A. BACKGROUNDDATA

1. Name of the Award Today’s Date
2. Name of Nominee Date of Birth
3. Present Position (exact title)

4. Education:

Institution Degree Received Year Received Field

5. Positions Held:

Company or Institution Position or Title Dates

6. Academic and Professional Honours (include awards, memberships in honorary societies and
fraternities, prizes) and date the honor was received.

7. Technical and Professional Society Memberships and Offices

8. Sponsor’s Name and Address

Sponsor’s Signature

* A person may be nominated for only one award in a given year.
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C.

CITATION

A brief statement, not to exceed 250 words, of why the candidate should receive this award.
(Use separate sheet of paper.)

Proposed citation (not more than 25 carefully edited words that reflect specific
accomplishments).

QUALIFICATIONS

Each award has a different set of qualifications. These are described in the awards brochure. After
reading them, please fill in the following information on the nominee where appropriate. Use a
separate sheet for each item if necessary.

1.

2.

Selected bibliography (include books, patents, and major papers published.)

Specific identification and evaluation of the accomplishments on which the nomination is based.
If the nominee has previously received any award from AICKE or one of its Divisions, an explicit
statement of new accomplishments or work over and above those cited for the earlier awards(s)

must be included.

Other pertinent information.

SUPPORTING LETTERS AND DOCUMENTS

List of no more than five individuals whose letters are attached.

Name Affiliation

Please send the completed form and supplemental sheets at any time to the CAST Division 2nd Vice
Chairman, Professor Ignacio Grosmann, Chemical Engineering Department, Carnegie-Mellon
University, Pittsburgh, PA, 15213. Telephone: (412) 268-2228.

BITNET: D391GR99@CMCCVB.Bitnet.

Professor Grossmann will forward your nomination packages to the next CAST Division 2nd Vice
Chairman who will be elected this Fall.



Join The CAST Division of AIChE! Receive This Newsletter

Already a member? Please ask a friend to join.

The Computing and Systems Technology (CAST) Division of AIChE is responsible for the wide range of
activities within AIChE that involve the application of computers and mathematics to chemical
engineering problems, including process design, process control, operations and applied mathematics.
We arrange technical sessions at AIChE Meetings, organize special conferences, and publish this
newsletter -~ CAST Communications - twice a year. These activities enable our members to keep
abreast of the rapidly changing fields of computers and systems technology. Shouldn’t you join the
CAST Division now? The cost is only $5 per year, and includes a subscription to this newsletter.

Application For Membership
[ wish to join the Computing and Systems Technology (CAST) Division of AIChE

Date:

Name:

Title:

Company/University:

Business Address:

City:

Home Address;

City:

Preferred mailing address: Home Office
[ am a member of AIChE Yes No

(If not, I understand that I must join AICKE within a one year period to continue as a CAST Division
member.)

__ MycasTdues of $5 are enclosed

__ I'will pay my CAST dues with my annual AIChE dues
Please mail this application to:

American Institute of Chemical

Computing and Systems Technology Division

345 East 47th Street
New York, NY 10017



