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Introduction

0 Implement Process Data Infrastructure
0 Integrated HW TDC2000. Fisher Provox and DeltaV
0 Link Lab QC data
0 Compile the process simulator

0 Process Monitoring System
0 Statistical Process Control
0 Multivariate Statistical Process Control
0 Computerize Operator Experience

0 Key Performance Index
0 Production Performance Index

0 Operation Performance Index
0 Equipment Performance Index



Platform Backbone (Before)
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Lab Data

Platform Backbone (Now)
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Process Monitoring System

0 Statistical Process Control
0 Why Do We Need SPC
0 Cause Effect Diagram, Fishbone Diagram
0 Set up XB/Range control limit
0 On line monitoring
0 Off line analysis

0 Multivariate Statistical Process Control
0 Why Do We Need MSPC
0 Set up PCA control limit
0 On line monitoring
0 Contribution plot
0 Computerize Operator Experience
0 If - Then architecture
0 Recording symptom and trigger time
0 Display predefined SOP



Process Variation

> Uncontrolled Variation » Controlled Variation
Predictable Process




Overview - Cause Effect Diagram
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Set Up Control Limit
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Control Limit Management

,gg- Define Resine Type Spec. !E m

Resin Type| EHlE | SPCVar1.USL | SPCVarl.LSL | SPCVar2.USL | SPCVar2.LSL| SPCVar3.USL | SP-
Type0d1 |Typeli.spc -1 1 -1 1 -

ped2 | Typel2.spc

ped3 |Type0l3.spc

neld |Typeld.spc

pelds |Typeli.spc

pedé | Typelb.spc

pel7 | Typel7.spc

pedd |Typel8.spc

pedd |Type09.spc

pel1d |Typeld.spc -10

pel1l1 | Typelil.spc -11

pel12 | Typell.spc -12

pel13 |Typel3l.spc -13

peld | Typeld.spc -14
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On Line Monitoring (XB/Range)
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Offline Analysis
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SPC Summary
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Principal Component Analysis
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Set Up MSPC Control Limit
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Real Time MSPC
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Contribution Plot
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Computerize Operator Experience

For Example:
If (cooling water outlet temperature less than 55 degC)
Then (step 1...

step 2...

)
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Key Performance Index

0 Production Performance Index
0 Productivity Index
0 Raw Material Index
0 Utility Index
0 Production Rate Analysis

0 Operation Performance Index
0 Real Time ISO Spec Monitoring
0 1SO Daily Report
0 Integrated ISO & SPC

0 Equipment Performance Index
0 Critical Equipment Operated Time
0 Compressor Performance
0 Heat Exchanger Performance
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Productivity Index

USIFE’s Data
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Raw Material Index /
Standard Consumption

USIFE’s Data
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Raw Material Index /
Unit Cost

USIFE’s Data
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KPI Dally Report

USIFE’s Data
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Production Rate Analysis Tool

\_ Production Rate Analysis - [Production Quantity]
i CLine DLine ELine FLne UNIPOL Ent

CDEFU® EEIEL

2002/1/11 07:00:00 ~ 2002/1/12 07:00:00

M= E3

First Shift Second Shift Third Shit

Production| Target | Production | Target |Production| Target | Production
10 20 10 20 10 20 10
20 30 20 30 20 30 20

30 40 30 40 30 40 30
40 50 40 50 40 50 40
50 60 50 60 50 60 50



Calculated and Standard
Production Rate

‘_' Production Rate Anatysis - [D Ling Production Rate)
2 CLine ELine FLine UNPOL Exit

Cl EFU® s L)

D Line Production Rate : 2002/1/11 07:00:00 ~ 2002/1/12 07:00:00

Exceed 39.5 ; Affect PR -31.40 kg/(hr*EngUnit)
Exceed 219.2 ; Affect PR 31.40 kg/(hr*EngUnit)
Exceed 41444.3 : Affect PR 0.14 kg/(hr*EngUnit)
ITheoretical Difference : -1.17
Real Difference : -1.07

M E

Different
6115.84 kg
-455.23 kg
-6980.72 kg

13.55 ton
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Selected Time Range for Analyzing

“_ Production Rate Anaiysis - [D Uine Production Rate]
2o CLine ELine FLine UNIPOL Exit

Cl EFU® Al @
D Line Production Rate : 2002/1/11 07:00:00 ~ 2002/1/12 07:00:00
17-Jan-02 10:53:09

514

18-Jan-02 06:59:59

Exceed 39.5 ; Affect PR -31.40 kg/(hr*EngUnit)
Exceed 219.2 ; Affect PR 31.40 kg/(hr*EngUnit)
Exceed 41444.3 ; Affect PR 0.14 kg/(hr*EngUnit)
Theoretical Difference : -1.17
Real Difference : -1.07

M E3

17-Jan-02 21:49:37

Different
6115.84 kg
-455.23 kg
-6980.72 kg

13.55 ton
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First Level Effect

-“_; Production Rate Analysis - [D Uine Production Rate]

“ CLine ElLmne Flne UNIPOL
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~ D@

D Line Production Rate : 2002/1/17 10:53:09 ~ 2002/1/17 21:49:37

L,;W

518
17-Jan-02 16:21:23
TagName
Yor 1l

526

Rule
Exceed 39.5 ; Affect PR -31.40 kg/(hr*EngUnit)
Exceed 219.2 ; Affect PR 31.40 kg/(hr*EngUnit)
Exceed 41444.3 : Affect PR 0.14 kg/(hr*EngUnit)
Theoretical Difference : -3.03
Real Difference : -1.47

Different
825.41 kg
-3860.91 kg
-2696.37 kg

5.73 ton

(]
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Second Level Effect

‘W Production Rate Analysis - (R ElF51m) [_[&]x]
o~ CLine ELine FLing UNIPOL Exit

Cl EFUS| <P @

3311

17-Jan-02 21:49:37 38.14 43.54

Target / Slope / Effect [ Percentage
43.54 /-78.59 / 296937.10 33.75 %
198.96 / -52.89 / 284621.20 32.359%
42.32/-78.73 / 298204.20 33.90 %




Key Performance Index

0 Production Performance Index
0 Productivity Index
0 Raw Material Index
0 Utility Index
0 Production Rate Analysis

0 Operation Performance Index
0 Real Time ISO Spec Monitoring
0 1SO Daily Report
0 Integrated ISO & SPC

0 Equipment Performance Index
0 Critical Equipment Operated Time
0 Compressor Performance
0 Heat Exchanger Performance
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Real Time ISO Spec Monitoring

USIFE’s Data
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Real-Time SPC for Operator
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|ISO Dally Report

USIFE’s Data
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Integrated 1SO & SPC

5150 Trond - [C Line : Off L sl M E

D EIFIU/ = § &
Demo Tag ; For Demo Off Line Analysis
E-Ma.r-ﬂz 13:15:09 J 2240.000

03-Mar-02 12:51:08 03-Mar-02 13:51:09 Cp = 4.00 ;Cpk = 3.86

2100.000  700.000 546.000
TagName | Descripior | Upper Spec | Lower Spec | Current Value
Demo Tag | For Demo 750.000
Demo Tag | For Demo  2100.000 700,000
Demo Tag | For Demo 225.000 75.000
Demo Tag | For Demo 225.000 75.000
Demo Tag | ForDemo  225.000
Demo Tag | For Demo 225.000
Demo Tag | For Demo 225.000 [ 0
Demo Tag | For Demo 225.000 75.000
Demo Tag | For Demo 200.000 100.000
Demo Tag | For Demo 112.500 37.500
Demo Tag | For Demo 112.500
Demo Tag | For Demo 150,000 50.000 99,040
Demo Taa | For Demo 300.000 100.000 199,777




Analyzing Process Capacity

.l ) Tre Cp & Cp |- |#] ]

c EFU?\ML' &

D Line MiI Cp : 07-Jan-02 07:05:00 ~ 14-Jan-02 23:05:00 12-Jan-02 23:05:00

=18 x|
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Analyzing Process Capacity

= ES
=8| x|

.1r1

c EFU@MIL o

D Line MiI Cp : 07-Jan-02 07:05:00 ~ 14-Jan-02 23:05:00 12-Jan-02 23:05:00

CpK

216.616
. 1.50%
216.142
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Key Performance Index

0 Production Performance Index
0 Productivity Index
0 Raw Material Index
0 Utility Index
0 Production Rate Analysis

0 Operation Performance Index
0 Real Time ISO Spec Monitoring
0 1SO Daily Report
0 Integrated ISO & SPC

0 Equipment Performance Index
0 Critical Equipment Operated Time
0 Compressor Performance
0 Heat Exchanger Performance
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Critical Equipment Operated Time

USIFE’s Data
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Adiabatic & Reversible Process




Compressor Performance Display

3 Pl - ProcessBook - [Overiesy - Lser]
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Calibrating Bias

USIFE’s Data
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Heat Transfer Coefficient

Reactant Stream Temperature Known
q=UA(LMTD) = (Hc2,0ut —Hc2,in)
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Cooling Water Temperature Known -
q=UA(LMTD) = (HWater,out — HWater,in) ’%:0 0

&, 250
() (%)

UA = (HWater,out a HWater,in)
(LMTD)
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Heat Exchanger Performance

USIFE’s Data
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Summary

0 Data infrastructure provide the powerful management
tool for supervisor.

0 Operator have to concern not only “Safety Alarm”, but
also “Quality Alarm”.

0 When the performance can be defined and evaluated,
there Is some way to control It.
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Any Question ?



