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Agenda

 Welcome and Introductions
* Challenge — Maximize Value from Data

 Solution — Process Characterization with Pl & Seeq
* Use Case 1: Loss-in-Weight Feeder Dashboards
» Use Case 2: Film Coating Parameter Analysis

* Results — Process Optimization & Shared Insights
* Future Opportunities
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About Our Company MERCK

VISION

To make a difference in the lives of people globally
through our innovative medicines, vaccines, and animal
health products. We are committed to being the premier,
research-intensive biopharmaceutical company and are
dedicated to providing leading innovations and solutions
for today and the future.
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INVENT. IMPACT.
INSPIRE.

We believe in the power of
invention to transform
peoples’ lives around the
world, now and for
generations to come. To
those who dream of science
and wish for a better world:
join us in tackling the

approxir 0 greatest global medical
worldwi issues of our era.
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About Our Company

() Seeq ()OO0

Advanced analytics: application of big data, machine learning, and
other innovations to derive insights and improve outcomes
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Advanced Analytics for OSisoft Pl System

@ Pl Data Archlve> @ Pl AF > |—| Event Frames @ PI Notifications @ PI Vision OSISerf:iis d
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Continuous Manufacturing

“Material is fed through an
w assembly line of fully
= 3 integrated components. This
: S Y method saves time,
N . reduces the likelihood for
b= - — | § human error, and can
| | . . respond more nimbly to
| market changes.”
https://www. hdmésnét.corﬁ/aﬁicles?machiner\z/'-to:'ols-' ; Sau (Larry) Lee, Ph.D.

supplies/overview-of-food-processing-equipment/ Chair of the Emerging Technology Team
Office of Pharmaceutical Quality, CDER
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Goal: Maximize Value from Data

Operationalize normal production behavior to proactively identify trends or process deviations
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Business Manufacturing Systems
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Data Access and
Manipulation

Contextual Data

Data Analytics
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Loss-in-Weight Feeders
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Feeder 2 Feeder 3 Feader 4 Faader 5 Faader 7 Feeder 8

Feeder Challenge

— Modes of Operation
— Process Trends

Performance Statistics
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DEMO

Feeder Dashboard
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You are controlling Laura Wareham's screen
1 [@] 1-New Analysis - Seeq X [®) Feeder 4 Summary - PWorld Fec X | wy BaLCn |- P WOnG Fesaet uasm‘w =
<
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New Analysis - 1 - = » ...'- B Getlink

M. 2 ch-

Dimming Export

&+ 2 Dets & Tools &  Journal Iﬂ“' ’ﬂ ?‘, E "d ﬂn:_'.g_ E

Asset Trees
& Eemple 0= >
Add data to this display via the 2 Data tab. You can
search for signals (aka tags) directly, or you can
navigate through an Asset Tree.
¢ «

R22.0.45.02-v2020012106528
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Server load: £
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Feeder 2 Refill
Breakdown

Feeder3

Summary

Feeder 3 FF
Scatterplot

Feeder 3 Refill

Breakdown

Feederd
Summary

4 Connected
= Data

& Geving

£ Taoks & Joumal

Feeder 4 Summary

Evaluate Feader 4 performance based on refill statistics,

time spent in operating modes, and alarm events.

Steps:
1. Start with Feeder 4 Signals
2. Add key den
these times.

lopment Batchas and view during

L

conditicns.
4, Calculate desired st
development batchs

inputs over key

o

batch,

Characterize operafing modes based on process

Show results in a tzbular summary, aggregated by
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3T/2019
Feeder 4 Totsl Refill Events 40
Feeder 4 Average Refill Durstion | 5.725s
Feeder 4 Avg Refill Mass 12475 kg
Feeder 4 StDev Refill Mass 00239 kg
Feeder 4 Max Refill Mass 12613 kg
Feeder 4 Hin Refill Mass 1.0309 kg
Feeder 4Total Vol Events &0
Feeder 4% Running in Vol 5.9733%
Feeder 4 Totsl Grav Events &0
Feadar 4% Running in Grav 21.39%
Feeder 4 Totel Alarm Events (]
Feeder 4 Alarm Durztion 0%
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B3 ke Feeder4 AvgRefill Mass
B! Fecder4Total Refill Events

E¥ ke Feeder4 MaxRefill Mass da
B2 ke Feeder 4 MinRefill Mass du
B ke Feeder4 StDev Refill Mass ida.
B} Feedera Total Alarm Events e
B2 s Feeder 4 Alarm Duration s
2 Feeder4 Total Vol Events

B Fecder 4 Total Grav Events
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Feeder Dashboards

PiWorld Feeder Dashboard - Feeder 4 Summary
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Feader Report
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Film Coating
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ring distribution,
cascade formation,
dedusting and pre-heating

alr knife
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Coater Challenge

Exhaust Conditions
24745°C

ﬁ Air Knife 1
Spray Fme\

SP 120 g/min

PV

Sprayed

Air Knife 2

|ldentify Operating Mode
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DEMO

Coater Dashboard
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@ CT2 Parameters - Pl World Film ¢ X

cC O

You are controlling Laura Wareham's screen View Options ¥

@ Document 1 - Pl World Coater v X

4 Connected P1 World Film Coating - CT2 Parameters
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Coater 2 Parameters

R E— Key parameters for Coater 2 Analysis
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CT2 Air Flow
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Coater Analyses

Breakdown Analysis
Spray Rate

3/7/2019 3/8/2019 3/12/2019 | 3j13/2019
Average Spray Rate perBatch  118.83g/min  119.92 g/min | 110.06 g/min | 110.1 g/min
%% Spray Rate Above Target 320954 £.0943 6.8438 4.7892

%% Spray Rate Below Target 7.5174 54073 6.04T1 4.3502

Spray Rate PV (g/min), Spray Rate Setpoint (g/min)

0 00:02 0004 0008 00:08 00:10 00.12

3/6/2013 12:00 AM GMT
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Air Flow

3[7/2019  38j2019  3/12/2019  3/13/2019

Average Air Flow perBatch  356.27m°/h 35228 m’/h  31586m'h  31133m'h

23 AirFlow fbove Target 10,126 11.535 27.773 15.852

3 Air Flow Below Target 15,637 15,974 21,435 15.485

Air Fiow PV (m?/hy, Air Flow Setpaint (m?/h)
450
400
350
300 [
1250
oo 00:02 00:04 00:06 00:08 00:10 00:12
3/6/2015 12:00AM GMT /
Air Temp

3j7/2018  3/8/2019  3/12/2019  3/13/2019

Average Air Temp perBatch | 80.007°C  £0.082°C 80.005°C  80.026°C

% AirTemp Above Target | 07487 0.7758 | 0.5048 0.5588
% AirTemp Below Target | 07704 07181 | 0.5534 c.5262
s Air Temp PV (‘C), Air Temp Setpeint (C)

0.0 00:02 00:04 0006 0008 0010 00:12

/6/2013 12:00 AM GM T 5/14/2018 12:00 °M GMT
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Results: Analytics Strategy
Apply .
L Enabl Optimize
Analytics
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Looking Ahead

Integrate with Pl
System Features

Asset Framework

H Event Frames
) 0Slsoft

Pl'World san rrancisco 2020

“With enough information and quality content, these technologies
can transform data into knowledge that supports critical activities,
including process optimization, continuous improvement,
operational excellence, and even real-time release.”

Pharmaceutical Engineering, Sep/Oct 2018

Expand Analyses
Statistical Process Control Al i L
Condition Based Maintenance
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CHALLENGES

Accessing large CM
data sets for rapid
process analysis

Sharing analysis and
insights across the
broader team

Applying learnings
and analysis
proactively to future
lots

1
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? SOLUTION

Utilize Pl DataLink, PI
ProcessBook, and
Seeq to characterize
the process

Calculate statistics to
understand normal
process variability

Generate reports for
process visualization
and performance
analysis

?

BENEFITS

Greater insight into
real-time process
performance

Visual feedback
during operation
usmgbmomtorlng
dashboards

Rapid analysis
summarized in
Performance reports
or broader team
distribution

“Modern data analysis tools like SEEQ enable new ways for SMEs to interact
with their data including rapid insights into process performance.”

€9 MERCK

INVENTING FOR LIFE

Feeder Report
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Justin Moser, Merck, Advanced Manufacturing Technology
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Questions?

Please wait for
the microphone

State your
name & company
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Save the Date...

AMSTERDAM
October 26-29, 2020
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