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Summary of GPC Benefits

e A unifying mathematical framework for Process Alarms,
Process Control and Product Quality Control.

e Immediate applicability in process improvement,
production reporting, alarm rationalisation, controls
assessment

e New operator display showing multi-variable process
operating and quality violations in context.

e Geometric “no equations’ model easily generated from
process history data...Low maintenance costs so practical
even for small plants with little or no engineering support

e Economic benefits from higher yields, increased
throughput, lower unit costs AND Increased safety




Field Trials

e |neosChlor, Runcorn, UK
— Engineer assessment against existing alarms
— Open-loop Operator Guidance
— Product Quality Improvement

— Process Operations | mprovement
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A Brand-New Technology

®Does it do what 1t clams?
®Alarms

® Quality Improvement
® Operations |mprovement
® Ease of use




The Project - Objectives

® Engineer assessment of new alarms compared to
existing
— “new alarms so good that they can be used to direct
operators to achieve better yields and qualities’

® 10 days of documented operator usage

® Open-loop use of Advisory Algorithm in control
room to improve KPI's

@ Jointly authored publication of results




® Alarms Results

— HiHI-LoLo Alarms

® \Went from 51% correct to 90% correct on first attempt
® Now much better still so less dependent solely on operator vigilance

— Hi-Lo Alarms
® Previoudly amost impossible to set at constant values

® Now multi-variable alarms are so good they are advising operators
where to operate and have warned of equipment damage long before
any one variable detected a problem.

® Quality Improvement
— 2% immediate Process KPI | mprovement

— More expected as Operators gain more confidence and
Implement even more Advice

— More expected when the Optimiser is turned on
® Operations |mprovement
— High acceptability of operator Advice
— Advice also used to shorten start-up time by afactor of 6.




Ease of Use

e Visual Analysisfor BOZ Definition led to
many valuable and unexpected discoveries

e \We can build a 40-variable non-linear
Interactive model and have it In use by an
operator in less than a day

e \We have never seen an equation!




High Efficiency had been achieved
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Quality Achievement Contours
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Comparing ldentical Reactors

May01-Jan02, Eff > 68%, all reactors
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Shows awide variety of operating practices
High Feed & R1 not beneficial, low Feed & R1 never pay

High T2 never pays
X1 strongly related to all reactor X2's
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A Best Operating Zone

A BOZ Isaset of pointsthat are representative of the
process capability over along time span in achieving
the objective that the BOZ isto enforce.

“Selectivity” Isthe fraction of all the points considered
that are included in the BOZ. The complement of

Selectivity Is the fraction of operating time that one or
more BOZ violations will be present. If thisistoo high
the operator will ignore the alarms — just like now —
and no improvement will result. We suggest
Selectivity >85-90% and improvement in a series of
steps. Thisis practical because BOZ definition is so
simple.




Increase R2 to correct predicted Eff
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3 moves to clear 1 alarm
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Operating at an extreme Is hard -
but at least the extreme can now be

seen!
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A ‘Difficult’ Process because no ‘set &

forget’ values for R1, R2, R3, Steam
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Alarm Loc
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CPM Alarm Log — we originally thought this would be a familiar
way to compare CPM and actual alarms. CV E was much more useful




Alarm Log Summary
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Statistics as used in Alarm Rationalisation from others helped
but proved avery slow, tedious and inadequate means to
understand a complex multi-variable situation .... So we reverted
to CVE and made enormous steps in understanding and equally
enormous time savings




The BIG Picture - Visual Operations
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/ Modes of Operation found In
minutes with Clustering
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Disturbances Periods by Mode
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Response Surface
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Time available has not permitted much use of response surface

analysisin this project




A Brand-New Technology

®Does it do what it clams? YES
®Alarms YES

® Quality Improvement YES
® Operations Improvement 5=
® Ease of use YES




