On-line Monitoring and Fault Diagnosis of MPCA and MICA
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it 2. Three simulation scenarios in the penicillin fermentation.

simulation ) . .
scenarios simulation pattern
number

1 Normal batch ~ Normal operation batch
Glucose feed rate is suddenly decreased by 10% at

2 Step disturbance sample 50 and then maintained at that lower rate
until sample 400

3 Ramp Glucose feed rate is linearly decreased with a slope

disturbance 0f'-0.003 from sample 100 to 400
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Figure 8. On-line MPCA monitoring charts for an abnormal test batch in which the
substrate feed rate was decreased by 10% at sample 50: 7° and SPE charts with 99%

control limits.
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Figure 9. On-line MICA monitoring charts for an abnormal test batch in which the
substrate feed rate was decreased by 10% at sample 50: I, I.” and SPE charts with

99% control limits.
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Figure 10. Contribution plots at sample 200 of the MICA model for the abnormal
test batch in which the substrate feed rate was decreased by 10% at sample 50: I, I.>

and SPE contributions.
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1% 11. On-line MPCA monitoring charts for an abnormal test batch in which the
substrate feed rate was decreased by 10% at sample 50: 7* and SPE charts with 99%

control limits.
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7173 12. On-line MICA monitoring charts for an abnormal test batch in which the
substrate feed rate was decreased by 10% at sample 50: I, I.” and SPE charts with 99%

control limits.
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Z1% 13. Contribution plots at sample 200 of the MICA model for the abnormal test
batch in which the substrate feed rate was decreased by 10% at sample 50: I, I.* and
SPE contributions.



