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Temperature Spike In Reactor

ROOt cause analysis of Issues In continuous reactor
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Temperature Spike In Reactor

 Process

- Continuous process
« Temperature sensitive product

» Problem L
- Temperature spike In reactor T
+ Quality loss S — sl :

10:20 AM

» Goal - Root cause analysis
- What has happened?
- When did it happen?
- Why did It happen?
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Temperature Spike In Reactor

- Temperature spike reportec i —
* Knowledge sharing between users
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. [dentified multiple spikesinthe past |~ " o0

R1 - Product temperature i R1- Cooling water temp R1- Inlet flow i R1 - Temperature spikes

- Fasy search functionality
« SImple creation of filter
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Tempeature in range Temperature in range Flow steady

e [dentified root cause —

- Correlation via Recommendation Engine
» Cooling water

- What's next:
« Set up monitor
- Cooling water as early indicator
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Hedt Exchanger Fouling

dedl operating zone
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Heat Exchanger Fouling

 Process

. Heat exchanger network (HEX)
» Plpes and pumjps continuously operateo

« Problem [

- Fouling of HEX

« Decreasing

- Godl- InC
- Define zo

- Monitor for deviations such as foull
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Heat Exchanger Fouling

Multivario
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Golden Batch

FiIngerprinting of Ideal batches with nighest throughput
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Golden Batch Production - Monitoring & Prediction

 Process

 Batch process
- \Variations In product concentration

« Prob

¢ |S

Skt

it a good batch - throughput
o \W|

| concentration be reached?

» Goal - Live monitoring

- Current batch vs. golden batch?
» Most likely result

Y

—
0

r
04

0 A A O AR RO €




Golden Batch Production - Monitoring & Prediction

- FINd good batches
* High product concentration

* Short cycle time

» Create fingerprint smiins
T
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* /one of optimal operation
* Min + max of all iIdeal batches

- CUrrent batch vs fingerprint
* Gonna be a good batch?

o

- Predictive mode
* Most likely outcome

* Based on historical data



Powdader

Quality Issues In reactor

Connect guality measurements with process datd
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-dlled pharma grade pbatches




Powder Pro - Failled pharma grade batches

* Process
PP - Batch grad rview e
 Batch process
« Polymer in pharma, food, technical grade
e KP|s: 121 39 46 36
» #batches produced Rp—

. #batches failed e “| I A 2

1484 - G * \ | " Failed - Food
» Problem N~ M ’
. . 14.04 - — ‘ FFFFFF - Industr ial
Failed cycles for pharma grade ’hw., MM'
- Quality measurements in LIMS ' w NG

13.44 -

» Goal - RCA by fingerprinting
- Integration with batch quality datao
« Good vs bad batch profiles
« Hypothesis generation and testing




Powder Pro - Failled pharma grade batches

» Steps taken

- |dentification of good and bad batches
» FiIngerprint of Ideal batches

-+ Deviation of failed batches in profiles

- Vacuum pressure is root cause

- Clear deviation
« Remaining monomer — low Vviscosity

» Actions taken
- Fix sealing of reactor

- Monitoring for deviations
- Notification




