< APC : Advanced Process Control (Exarge,Exasmoc,AIDA) >

Solution

APC Advanced Process Control .
APC Yokogawa  Shell Global Solution Alliance , Process

Operation Process Know-how

Solution , Robust APC Solution(Shell APC
95% )
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° Yield
o Upgrade
o Cost
e Giveaway
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o Flexibility



e Local , PID Loop, PID Parameter Process DCS

Level System
e APC, DCS Advanced Control, Multi-Variable Model ,
e Operation System , System.
o System , Process Simulator, Training System
2. APC Benefit.
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3. Model Predictive Control
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4. PID Control

4-1.

e Dead Time Process

e Process Reverse Response

o Response Process
4-2.

e Process Response Model

Process
¢ Process Model Response
Feedback
¢ Process Response Model ,

5. APC

5-1. Analyzer / Instruments
5-2. Functional Design

5-3. Plant Test / Detail Design
5-4. F.AT

5-5. Site Integration

5-6. Commissioning
5-7.S.AT

5-8. Post-Audit

6. Key Factor for APC Success

6-1. Propagation of APC Mind

6-2. Timely Building of APC Infrastructure.
6-3. Best Development of APC

6-4. User’'s Capability of System Utilization
6-5. Self-Maintenance Capability



Exarge(Robust Quality Estimator)

(Predictive)
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RBF : Radial Basis Function.~
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2. Neural Network Model.
¢ RBF Network

Input layer Hidden layer Output layer
3. Latent Variable Data , Robust  Model
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FCR : Principal Component Regression
FLS : Partial Least Square

4. Kalman Filter Online Data Model
¢ Prefiltering
Update Timing
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+ Update

Bias / Kalman Filter Bias

5. RQE  Data
¢ Data

6. Kalman Filter

Online Model Update

Parameter

Kalman

Prefil.




Exasmoc Multi-Variable Model Predictive Control Package

1. AIDA(Advanced Identification and Data Analysis).

1-1.

AIDA(Advanced Identification and Data Analysis) ?

e Shell Standard Identification Package
e Shell R&D (WTC)

e PCTP Package .

¢ 60 Site 7~8 .
o PC Windows 2000 Windows NT.

AIDA : In’s & out’s

1-3.
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report

AIDA Models
e Multiple inputs
e Low order Model
-. 1%t order + delay
—. 2" order + delay
-. Integrator + lag + delay
e Model
-. Oscillatory response
-. Inverse response

. Time delay
AIDA Features
J Data / Manipulation
—. Plotting
—. Filtering

. Transformation(log, exp,...)
- (+ - *



e Simple user input :
-. Process settling time
-. Model order(1,2,or integrator)

-. default
¢ Disturbance Plant
Model
o Min./Max. Limit
o Model
-. Visual(Prediction vs Actual Plot)
-. F- (Model
-. Confidence bands( Parameter

1-5. AIDA Model
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1-6. AIDA Advance Features

Advanced “Expert” mode
e Process Data Pre-filtering
e Ramp Disturbance Data

¢ Correlation analysis, useful for :
-. Plant data analysis

N(t)
Y(t)

(degree 1 or 2)

-. Model (residual correlation plots)

1-7. AIDA Model
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2. Exasmoc(Exa-Shell Multivariable Optimizing Controller)
2-1. SMOC Off-line : Model Builder
e Graphical Model Builder
-. AIDA Input file
¢ Action Model
-. Feedback
e Measured Disturbance Model
-. Feed forward
e Unmeasured Disturbance Model

-. Robustness
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2-2. SMOC Model
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2-3. Grey Box Model

: Process , Process Model Model
TRADITIONAL "BLACK BOX MODE] SWMOC ELABORATED "GREY BOX™ MODE
e Model
e Model
° Dead Time Model
2-4. SMOC

e Setrange or Setpoint
e Constraint
[ ]
. Setvalue
. Slogan
. Combination of variable
. On-line .
o Controlled Variable Tuning
e Manipulated variable Tuning
e On-line
-. Disturbance
-. Setpoint

2-5. SMOC
e Grey Box Model(Transparant)
e Unmeasured Disturbance Model(Robust)
e Graphical Model Builder(Easy-to-use)
¢ Version Upgrade(saves US$ and efforts)
e Optimization via slogan or targer setting(Flexibility)
¢ SMOC QP Server(Guaranteed Solution)
e Dynamic constraint



