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Figure 1
Abnormal Event Detection On-Line Information Flow
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Figure 2

Valve 1o Flow Model
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Figure 3
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Three Dimensional Redundancy Expressed as a PCA Model
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Figure 4
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Figure 5

Process For Developing a PCA Abnormal Event Detector
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Figure &

Anatomy of a Process Control Cascade
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Anaitomy of a Multivariable Constraini Controlter, MVCC
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Figure 8

On-Line Inferential Estimate of Current Quality
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Figure 9
KP1 Analysis of Historical Data
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Figure 10
Signal to Neise Ratio

Standard Deviation of Signal/ Standard Deviation of Noise
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Example of the Need for Dynamic Reconciliation
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Figure 12

Steady State Operations Disturbed Operations
£.05 - 02 ;

c‘ Ak + //\\
LN
1

Combined Operations

=]

R

e

-10 -5 g g

| 0.03 - |
. 99.7% —p
O e— [ 99.09% —p
Jﬁ \ R
; ] \ - ;Gizsﬁmated
iii ; —
— ‘ e |
-10 -5 0 5 10

Probability Distribution of Process Data
Combined Continuous and Disturbed Operations



Bt

WO 2006/033 749 -
1345

Figure 13

An Hlusiration of the Press Statistic
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: . Figure 14

Two Dimensional Energy Balance Model
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Figure 16
Fuzzy Discriminators
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Figure 17

Flow versus Valve Paraeic Chart
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Figure 18

Operator Suppression Logic
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Figure 19

Event Suppression Logic
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Figure 21
PCA Model Suppression

Supppression
Trigger
- Evenis
PCA Model
INPUT | § INPUT 15 INPUT ,.;
Auto —l]—\]—EUIT" INPUT 51 lNPUT!\\ Operator
— T | INPUT .| INPUT V
Suppression 1 _E!E’QT_B_ j INPUT o1 INPUT 5 Suppression 1
INPOT ;1 1 INPUT 14} ,f INFUT- )
- Aut{}. ) ¥ - ™
.| Suppression 2 '.
Y Aulo Operator
Suppression 3 Suppression N
et .
:\_.- L
b
Auto -
—™ Suppression N Model Caiculation




WO 2006/031749 PCTAIS2005/032446
22045

Figure 22

Primary Operator Interface Design
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FIGURE 23
FCCU Schematic Layout
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FIGURE 24

FCCUJ and Light Ends Processing Units
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FIGURE 25

AED Overview of FCCU Process
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Fuzzy Logic based continuous abnormality indicators
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FIGURE 27

Complete drill down of the Catalyst Circulation problem in AED
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FIGURE 28

Fuzzy Logic Network for Catalyst Circnlation
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FIGURE 29
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FIGURE 30

JFGE

PCTAUSHHIS/032446

2 e S T | S| 9]

[T i

b Pladiai Emn odimat I8 D3 L as fap 10i% U[,‘lﬁ.i: |%I:r;5 Erh::h}S_[mM.Emﬂ 1 . MquTrEi[[;
Hr | H T 1 5 - f T - 3 ]
Taipame e fllnnilic] ECiCNs Feims0e FINT_I5 THo FR FLHHS FLEIWR
Derclifton RIELASEOHIHE  AAEGAICO | STHERIRG STH TG [ ERFPING STRTO PROTEGH ANMZCYCLOME e ATHSSYOCHT § FRIMSAY ARTO | ZPAMERIATO
EANGE IEVEL im FREDE Ol INLET FEED RN Fiim b T
12l BT -&i 41




WO 2G06/031749

LT

PO E wy

[=arf aarfizmr b abr [z

§=d Hr

ﬁ' Glich oa the [a ) bulitan te

[Esume con oy update

)

o .|d-|-—-||i;I-

eAterrin

e R

.

=, PR Was ¢ HiGH RAWSE

o R peheSorpen L
" STRHFIHG BT TorRno Sefpt-

PCTISZNSA32446
J1M5

FIGURT: 31

. ConmHEuiMe Tags .
Estlmate (Tan) vz ¥FY [Cy=n),




WO 20006/031740 PCT/USHI05032446
3245

FIGURE 32

Valve Flow Pareto Chart
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FIGURE 33

Valve-Flow model X-Y plot
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FIGURE 34

Pareto Chart and XY plot for Air blower
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FIGURE 35

Regenerator Stack Valve Monitor Prifl Down




WO Hil6n31749 POT/US2005/032 144
3a/45

FIGURE 36

Regenerator Cyclones Monitor Drill Down
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FIGURE 37

Air Blower Meniior Drill Down
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FIGURE 38

Carbon Balance Monitor Drill Down
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FIGURE 39

Catalyst Carryover to Main Fractionator Monitor Doll Down
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FIGURE 40

Wet Gas Compressor (WGC) Monitor Drill Down
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FIGURE 41

Valve-Flow Fuzzy Network

- 'Fit Scresh]-F

CONTROLLABLE-RANGE

i|‘Histon,

i

EE] EXTEES,
- mt=orm e DL e R

i




WO 20061431744 PCT/US2005/032446
42045

FIGURE 42

Example of Valve Out of Controllable Range

THE-WLE-VP-CHECKS Scatter Piot of (X varsus ¥) l?hmb “ i [: Ciee
Wil TR {¥ = xpv of {c50050p *T4207 MPA TO EF254 Qulput) Y o
Uy | WLVESY * [ = xpv of compensated-foBi05 "Compensalad cB003%) S
hl 1) " Dalr=1Aug 2004 T2:37:53 am. lo T Aug 2004 1:36:12 am. . y
: = T - Juesntey || Femsvrnm

Hna TTRAF -

11T in FEMAYF w2

ate- =g

3

iyl

.y

L™

e

-

s

m — . RN Ty P L IR I g 2O TAATIEY =
=D L. . : P
. B . . . - 'hl-rw.md.:ullml' Ha

'-,.._"'E—-_ﬂ"_..
ST ;ﬁ_,r:'“ Mo

i BT e

. K




WO 2006/)31 749 PCT/USHMSA32416
435

FIGURE 43

Event Suppression Display
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- FIGURE 44

AFD Event Form
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FIGURE 435

Building PCA model - Distribution of Principal Components
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