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Monitoring Fermentation Plant
Batch Cycle Times in Real-Time

Ziyan Sheriff

Kaneka
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* We are a Japanese multinational manufacturing company established in
1949 with a global revenues of $5 billion. We manufacture chemical

KanPKad products including resins, pharmaceutical intermediaries, food

PeEE e supplements, synthetic fibers, fine chemicals, polymers, fermentation,

biotechnology and electronics, and other fields.

» Our 8,400 employees are meeting our customer needs on all continents;
Our company has operations in Japan, United States, Belgium, Germany,
Singapore, Malaysia, Australia, China, Vietham, India, Taiwan and South

Korea.

« We started operations in the United States in 1984, our manufacturing
facilities are located Pasadena, Texas; Benicia, California; & Cincinnati,

Ohio.

Presentation Focus: Real-time monitoring of a fermentation process
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KdNPKd Presentation Overview

 Introducing the challenge & benefits

» Real-time process monitoring

« Solution Development

« [nitial status: Manual monitoring

« Initial solution: Monitoring using Excel macros

 Final solution: Real-time monitoring using Seeq w/ auto-generated reports

« Solution Deployment

« Seeq tool highlights, Tips for successful implementation

 Conclusion
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KdllEKd Process Monitoring of Batch Cycle Times

 How many operate batch processes?

» Benefits of real-time monitoring of batch processes?
» Overall visualization of plant operation and status
» Identification of process anomalies
* Quicker process troubleshooting
» Predictive maintenance opportunities
» Impurity identification and elimination

* Proactive vs reactive action

« DCS is great for day-to-day operation, but overall plant visualization integrating data from multiple

data-sources provides several benefits

« Sample benefits: 25% reduction centrifuge cycle time through filter washes, Al for translation /

quicker implementation of tasks, reduction in DCS support
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KdNPKd Process Monitoring — Traditional Approach (Manual)

Process Trends in
DCS / PI

Source: https://www.aveva.com/en/products/aveva-pi-vision/ Source: https://www.aveva.com/en/products/aveva-pi-vision/
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Process Engineer /

Excel Tracking Spreadsheet
Technical Expert

 |ssues?

« Manual, tedious, time-consuming, resource intensive (expert), reactive rather than
proactive

« Automation can aid fault detection & management ($ savings) and save time
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KdNPKd Process Monitoring — Traditional Approach (Manual)
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Source: https://www.aveva.com/en/products/aveva-pi-vision/
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(1) Start and end times

9/23/2022 0:00
9/30/20220:00 Clear Data
"

(3) Collect data
using Pl Datalink

relevant spreadsheet

(4) Data to forward to |

I

111

(2) Buttons for
processes

* Not real-time, limited scalability and maintenance

« Limited overall plant visualization




KdNPKd Process Monitoring — Seeq (Overall Visualization)

R : ‘ Real-time tracking of lots through production
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Real-time identification of process
bottlenecks

Easy summarization of cycle time data
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KdNPKd Process Monitoring — Seeq (Auto-generated reports)

Target / Threshold
Values

e ——

Violations

Daily reports:
A week’s view of data

Unit operation, Average, Minimum, Maximum,
Last Value, Count

Weekly reports:
A month’s summary of data
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Make your dreams come true

« Identify and keep relevant stages

Identify - Composite condition

« Combine Batch ID and stage information

|ldentify = Value Search

« Flagtimer target / threshold violations

Quantify - Signal from Condition

 Timer information and end-values

Custom Formulas

« Advanced data manipulation, e.g., merge etc.

Solution Deployment: Seeq Tools

|ldentify = Conditions with Properties

{o} Overview = Identify

M value Search
Find when a signal is greater than, less than, or equal to
another signal or fixed value

9 Periodic Condition
Create capsules based on time periods like hours, davs, weeks
or months

& Composite Condition
Combine two conditions together to define a third

M Manual Condition
Create a condition from existing capsules or by selecting part of
the trend

| scatter Plot Selection
Create a condition from a selected region on a scatter plot

2 Profile Search
Select a pattern and search for other similar occurrences

LM Condition with Properties

Create capsules with properties from step signals

Al Feature: For translation and quicker implementation of tasks

ol Overview

@) Identify >
Create Conditions to find events and capture periods of
interest

-~ ”~
il Quan =

regate
Agereg {ot Overview = Quantify

& Cleang 2 signal from Condition

Cleanorfiltdl Summarize data during a capsule, like min/max/ave of a signal
or count/duration of a condition

Af Modelffm == mm o —— i —
create anaby] [ scorecard Metric
behavior Build a tabular view of summary calculations with color coded
thresholds
& Machi
Detect anonm @ Histogram
algorithms | pooreaate data and display results on a non-time series scale
1
O Impjr i Frequency Analysis
Import and 4 Visualize the frequency distribution of a signal
LI;‘ Add-otre

Add-on tools that integrate with Seeq
fx Formula

Create a signal or condition using simple math and a library of
powerful functions




KdNeKd Solution Deployment: Seeq Journey

* Deployment Timeline

« Brainstorming: 2 weeks
* Development: 1 week

* Monitoring / Refining: 2 weeks

» Benefits of Seeq Solution

* Quicker and increased access to data for
end-users

» Real-time plant status visibility and summary
« Low maintenance requirement
» Reduction in DCS support needs
» ldentification of bottlenecks / areas to focus
» Further root cause investigations through

separate dashboards

Make your dreams come true

Aug’ 24 - Start of POV

e SR

|‘Sep’ 24 — Data-sources connected

[

Pl Data

Oct’ 24 - Cycle Time Solution Developed

|

Nov’ 24 - Cycle Time Solution Deployed
& In Use By Production

LIMS Data l

Nov’24 to Present — Supplemental
dashboard development to aid root

cause investigations

Strategy: Outcome-Driven End-
User Centric Use Cases




KdNPKd Conclusion

Challenge Implement a real-time monitoring solution for a fermentation process

Solution Develop a capsule-focused dashboard to provide end-users with a bird’s

eye-view of the production process

Results Real-time tracking of process bottlenecks and identification of
opportunities for improvement
E.g., 15-20% reduction in batch cycle time for centrifuge, through

opportunity to optimize filter washes

Make your dreams come true




The Dreamology Company
— Make your dreams come true—

Thank You!
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