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Three Dimensional Redundancy Expressed as a PCA Model
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Process For Developing a PCA Abnormal Event Detector

Model Development

On-line Deployment

Model Design

Input / data range
Selection

Y

Historical Data Collection

Y

Data & Process
Analysis

Y

Model
Creation

v

Model

Testing & Tuning

Model Decomposition

v

Know Event
Suppression

y

Operator Interaction &
Interface Design

v

Model Commissioning

SUBSTITUTE SHEET (RULE 26)

R e



WO 2007/124002 PCT/US2007/009576

6/40

Anatomy of a Process Control Cascade
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Anatomy of a Multivariable Constraint Controller, MVCC
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On-Line Inferential Estimate of Current Quality
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KPI Analysis of Historical Data
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Example of the Need for Dynamic Reconciliation
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Two Dimensional Energy Balance Model
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Valve to Flow Data
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Flow versus Valve Pareto Chart
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Operator Suppression Logic
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Primary Operator Interface Design
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FIG. 23

DCU Schematic Layout
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FIG. 24

DCU and Light Ends Processing Units
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FIG. 26

Fuzzy Logic Based Continuous Abnormality Indicator
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FIG. 27

Fuzzy Logic Network for a Level Controller Monitor
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FIG. 28

Complete Drill Down of a Furnace problem in AED
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FIG. 29

Overview Display on the Occurrence of a Furnace Problem
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FIG. 30

Indication of Furnace Sub—Area with a Problem
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FIG. 31

Bad Actor Pareto—Chart for a Furnace Problem
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FIG. 33

Detailed Trend of Worst Actor for Furnace Problem
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FIG. 34

Historical Trend of Furnace Sub—Area Normality Indicator
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FIG. 35

Valve Flow Pareto Chart (Furnace Feed Valves)
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FIG. 36

Valve—Flow model X-Y plot
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FIG. 37

Valve—Flow Fuzzy Network (Heater Valves)
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FIG. 38

Example of Valve Out of Controllable Range
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FIG. 39

Building a PCA Model: Distribution of Principal Components
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FIG. 40

Alert Suppression Network
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