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Chapter Description

« Aims
— Analyze the process performance based on MSPM approach.

» Expected Outcomes

— Develop a fault detection mechanism as well as perform investigation based
on a specified case study by using a specialized software.

* QOther related Information
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Subtopics

3.13 Phase II: Fault Detection
3.14 Phase Il: Fault Identification
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3.13 Phase Il: Fault Detection

e Steps 5 to 7 follow similar procedures of steps 1
to 3 in phase | (all the main parameters —
eigenvectors, eigenvalues, no. of data

compression of Phase |, are utilised again in
Phase Il).

* Regarding step 8 (the last step), there are two
main operations which have to be conducted
separately - fault detection and fault
identification.

‘@@@@\ Process Monitoring




3.13 Phase Il: Fault Detection

Fault detection:

A fault situation is regarded as a result of an
occurrence of a special event that is not in
conformance to the common cause nature .

* Technically, a fault situation will be declared if either of
the monitoring statistics exceeding its respective
control limit for a pre-defined successive number of
samples consistently.
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3.13 Phase Il: Fault Detection
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Monitoring progression of SPE on F2a based on PCA models with 3 PCs (top left) and 6 PCs
(top right). Monitoring progression of T2 on F2a based on PCA models with 3 PCs (bottom left)
and 6 PCs (bottom right).
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3.13 Phase Il: Fault Detection
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Monitoring progression of SPE on F2i based on PCA models with 3 PCs (top left) and 6
PCs (top right). Monitoring progression of T2on F2i based on PCA models with 3 PCs
(bottom left) and 6 PCs (bottom right).

Process Monitoring




3.13 Phase Il: Fault Detection

Fault Detection Sampling

Fault Detection
Sampling Time
(Summary)

Fault Detection
Delayed Time

1a

1a

2a

2a

3a

3a

4a

43

5a

5a

ba

ba

7a

7a

8a

8a

9a

9a

10a

10a

Time
| PCs 5
Fault Cases — SPE

1a 3 6
pr: 3 X
3a 3 3
4a 3 3
5a 3 3
6a 3 3
7/a X 4
8a 3 3
9a 3 3
10a 3 3
11a 3 3

WIWlw w|hPlWWWIW|W|W

11a

[@0Se)

Rl R|IN|R[FR]IR]IR]R]|RF

11a

Process Monitoring

Communitising Technology



3.14 Phase |l: Fault Identification

Fault Identification - the contribution plot technique is proposed to identify
the potential variables that possibly connected to the detected problem.

x 10" Contribution Plot (Abrupt fault 3 - MWOS 3) x 10" Contribution Plot (Abrupt fault 3 - MWOS 3)
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Contribution plots of PCA with 3 dimensions for F3a (top left) and F3i (bottom left); contribution plots of
PCA with 6 dimensions for F3a (top right) and F3i (bottom right)
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