>REVIEWER 2

>

>OVERALL RECOMMENDATION :3

>

>1 = accept with no revision

>2 = accept with minor revision

>3 = possibly accept subject to major revision

>4 = reject

>---

>

>PRESENTATION (Please enter Yes or No to each question)

>

>Is the paper clearly written? :Yes

>Is the paper well organized?  :Yes

>Is the abstract adequate?     :Yes

>Are the references adequate?  :Yes

>Does paper exceed page limit? :?

>---

>

>REVIEWER COMMENTS (important!)

>---

>I reviewed an expanded version of this paper for I&EC Research.  That

>review applies to this paper as well.  The review is given below:

>

>There is one serious problem with this manuscript as well as a number of

>other problems.  As stated in the conclusion section the authors do not

>provide a control solution to the Tennessee Eastman problem, but rather a

>list of control objectives based on steady state economic considerations.

>Consider the best set of controlled variables, case 1.  This case involves

>controlling reactor temperature, recycle flow, and %C in purge.  Control of

>the recycle flow and the %C in the purge almost certainly will require a

>multivariable control system, probably model predictive in nature.  Ricker

>in the 1996 reference cited in the manuscript points out the problems with

>using such a control approach on the Tennessee Eastman plant.  The reason

>that a multivariable control system will be required is as follows.  Based

>on simple material balances the following 3 equations hold:

>

>               Mole C In = Moles Product + e1                  (1)

>               Moles (D+E) In = Moles Product+ e 2             (2)

>               Moles D In = Moles G Out        + e 3           (3)

               Moles E In     Moles H Out

>

>For the Eastman plant  e 1 to e3 will be small since they involve losses in

>the small purge stream, and the product is essentially G and H.  Since the

>product flow and G/H ratio are controlled equations 1 to 3 place 3

>constraints on the C, D, and E feed streams.  Given these constraints there

>is no simple manipulated variable that can be used to control the recycle,

>or the %C in the purge.  One could try the condenser for the recycle flow,

>but this manipulated variable would affect the reactor and separator

>levels, and the composition of the purge, thus requiring the intervention

>of other manipulated variables.  Similar arguments can be given for the

>other 3 suggested cases in the paper.  In case 2 the compressor work is to

>be controlled, but the recycle valve around the compressor is at its

>constraint.  Thus, there is no simple way to control compressor power.

>Ricker by contrast in his 1996 paper does present a workable control

>solution that was based on an optimizing control approach.  Ricker gives

>simulations of his scheme to show its effectiveness.  The present paper is

>seriously flawed in that it shows a wish list of what to control, but gives

>no approach on how to develop a workable control scheme.  In fact given the

>various time scales in the Eastman example it may be impossible to design

>such a plantwide scheme.  Thus, a practitioner would be unable to make use

>of the approach discussed and use it to design a plantwide control system.

>

>In the introduction two of the citations are labeled as correct.  It is not

>clear that such labeling adds any value and indeed is "correct" itself.

>Correct seems to mean that these citations agree with the approach taken in

>the manuscript.  This approach is based on steady state considerations.  No

>plant operates at steady state, and in fact IDV(8), random disturbance in

>the C feed composition, coupled with measurement noise is more typical of

>normal plant operation.  Whether the approach used in the paper truly

>results in a more economic operation under such time varying conditions

>remains to be proven.  Similarly, the economics of the Eastman plant only

>involve the plant itself, and not the downstream processing units.  An

>"optimal" scheme in the sense of the paper could yield time varying product

>flows and compositions that are more costly to process downstream than

>those produced by an "incorrect" approach.  The use of the word correct

>should be abandoned, or defined and put into context.

>

>The logic in section 5.5 is not completely correct.  In the second bullet

>the two cooling water valves are eliminated because of disturbances 4 and

>5.  If a temperature cascade controller is used for the two cooling water

>streams, then the effect of disturbances 4 and 5 can be eliminated.  Now

>the set points of the temperature loops are available for manipulation.

>Such cascade controllers are common in practice.  In the third bullet the

>separator flow is eliminated since it is correlated with the production

>rate.  As shown in equations 1 to 3 above the C, D, and E feeds are

>similarly correlated and can be eliminated.

>

>The optimization used in developing the results in the paper should be

>explained.  I tried to reproduce some of the results and found that the

>final answer depended on having a good initial starting point.   How

>difficult is the optimization, how much computer horsepower is required,

>and how sensitive are the results to the starting point?  Also the results

>shown in Fig. 3 and Fig. 7 seem to indicate that there are multiple

>solutions to the optimization.   Is this the case  and if so how was it

>overcome?  A potential user needs to be made aware of any computational

>problems with the proposed approach.

>

>In the conclusion section there is a statement that the number of

>alternatives that would have to be considered would have been much larger

>if sums and ratios , etc. were considered.  However, this is precisely what

>Ricker(1996) used to make his scheme work.  In the conclusion section and

>the abstract the authors recommend against controlling the composition of

>the inert in the purge.  It should be pointed out that Ricker(1996) was the

>first to recommend that the inert not be controlled in the Eastman process.

>The paper by Ng and Stephanopoulos has been published in the Journal of

>Process Control.

>

>Finally there are several typos in the paper.  In section 5.4 the first

>bullet mentions six flows being measured, but only 5 measurements are

>eliminated.  Also, the separator exit flow is measured, but it is not

>mentioned. In section 5.6 under Loss the sentence begins - We have no

>left..  In section 5.10 insensitive is spelled as nsensitive.  In section

>5.11 Table reftab:2DF is used.

>

>My overall conclusion is that the manuscript is marginal.  The paper

>presents some interesting results, but they need to be put into context.

>What is presented is a wish list of what to control in the Eastman plant

>but no insight is given on an actual control system that can work.  If such

>a working control system were included then the manuscript would be greatly

>strengthened.  The Eastman example has been around for about 7 years.  It

>is not very satisfying to say here is what you should control, and then as

>stated in the last sentence of the conclusion how to design a controller

>"could be the subject of future work".

>

>While the paper that I reviewed for I&EC is marginal for a journal, the

>ideas discussed could be interesting for a poster presentation at CPC 6.

>Thus, you may want to consider accepting it.

>

>-------------------------------------------------------------------------

>REVIEWER 3

>

>OVERALL RECOMMENDATION :

>2 = accept with minor revision

>---

>

>PRESENTATION (Please enter Yes or No to each question)

>

>Is the paper clearly written? : Y

>Is the paper well organized?  : Y

>Is the abstract adequate?     : Y

>Are the references adequate?  : Y

>Does paper exceed page limit? : Y

>---

>

>REVIEWER COMMENTS (important!)

>---

>Interesting paper that should be accepted.  My only concerns are that the

>paper is three times the page limit and that the proposed control structure

>is not implemented.  There will have to be a significant reduction in the

>content in order to meet the page requirement.  What two thirds of the

present

>content are the authors going to eliminate?  Does the suggested control

>structure actually work on the TE process?  The authors should at least

>comment on closed-loop performance of the suggested control structure.

>

>-------------------------------------------------------------------------

>Editorial Comments

>

>this manuscript was similar to a paper they reviewed for I&ECR journal.  In

>order to be considered for publication in the final conference proceedings,

>it is essential that there is enough difference in the contribution of this

>work and the prior submission for copyright purposes.  We request that you

>note the differences between this work and the prior submission in your list

>of revisions.  The revised manuscript will have to be reduced within the page

>limit.  The errors and the optimization issues noted by Reviewer 2 and the

>lack of closed-loop results noted by both reviewers should also be addressed

>in the revision.

>
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