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Our Purpose + Values

Lilly unites caring with discovery to create medicjnes
tIXat make ﬁ]re getter or peopl% around the worIIQ.

OUR VALUES

Integrity Respect for People




Global Fast Facts

A heritage 150 years strong, founded onE
May 10, 1876 :

Clinical research conducted
in more than 55 countries

Headquarters located in

: : : Research and development
Indianapolis, Indiana, U.S.A. P

facilities located in 8 countries

More than 46,913 employees worldwide Manufacturing plants located in 9 countries

Approximately 11,169 employees engaged

_ Products marketed in approximately 105 countries
in research and development




Our Strategy

Our fundamental strategy is predicated on discovering new medicines.
Lilly currently has one of the most robust mid-to-late stage pipelines in its history.

MOLECULES AND MOLECULES AND MOLECULES AND MOLECULES AND

INDICATIONS IN INDICATIONS IN INDICATIONS IN INDICATIONS IN

REGULATORY PHASE 3 CLINICAL PHASE 2 TESTING PHASE 1 TESTING
REVIEW DEVELOPMENT



Evolution Of Monitoring Solution

Opportunity Statement

2020

Utilizing the Pl System as an

Industrial Internet of Things
for Laboratory Monitory.
Hart-IP
Pl Connector for Hart IP

2021

Pl Integration and a Modern

Clinical Trial Solution
10T, Asset Framework
Mobile Research units
Pl OPC UA Connector

2022

Small scale Freezer Monitor
for Warehouses
Turck I/O
Asset Framework
Pl interface for Modbus
TCP/IP

v

2024

Limerick Site-wide Qualified
Building Management
System

Turck 1/0

Pl Stack

Kepware



https://resources.osisoft.com/presentations/utilizing-the-pi-system-as-an-industrial-internet-of-things-platform-for-laboratory-monitoring/
https://resources.osisoft.com/presentations/utilizing-the-pi-system-as-an-industrial-internet-of-things-platform-for-laboratory-monitoring/
https://resources.osisoft.com/presentations/utilizing-the-pi-system-as-an-industrial-internet-of-things-platform-for-laboratory-monitoring/
https://resources.osisoft.com/presentations/pi-integration-and-a-modern-clinical-trial-solution/
https://resources.osisoft.com/presentations/pi-integration-and-a-modern-clinical-trial-solution/

What is a Qualified Building Management System?

Overview

Definition:

QBMS is an automation system that provides monitoring of critical
quality parameters for Heating, Ventilation and Air Condition
(HVAC) and controlled temperature chambers.

System Areas:

1. GXP controlled rooms and product areas
2. GxP storage facilities and warehouses
3. GXP controlled temperature chambers

a(% Company Confidential © 2024 Eli Lilly and Company 10



Monitoring Overview of QBMS

QBMS

© 00

Critical Operational
Parameters

Overview

|~ BMS - — =

| |

| |

| |

Supply Air |
PP y—l—bl AHU

A

| '

| '

C)’_Ln- ROOM
Controller
Temperature

Chamber

Oe®

Critical Operational
Parameters

A BMS is used to control the environmental
conditions, but is not relied upon to
monitor/record/alarm parameters that
impact quality.

The QBMS, independent of the BMS,
monitors and records all parameters that
impact quality and provides alarms for
appropriate action to be taken.

The QBMS Grade A probes monitor and
record all parameters that impact quality
and provides alarms for appropriate
action to be taken

Company Confidential © 2024 Eli Lilly and Company



Utilizing Pl to be more than a Historian
Problem Statement

Challenge

Secure storage for GxP data that
can directly impact product
quality.

Reduce project cost associated
with deploying full SCADA
system and support.

System needs to be scalable and
flexible

Shortened timeline, same
validation expectations

<y, Reduce the automation footprint

QBMS WITH REMOTE 1/0

Utilize Remote I/O (Turck Excom)
to provide Signal I/O monitoring
across the facility.

Take advantage of off the shelf
features of the Pl system.

Pl Asset Framework

Pl Analysis

Pl Event Frames

PI Notifications

P1 Vision

Benefits

Alarms (Event Frames) for process
monitoring excursions. Acknowledging
and commenting

Notifications directly sent to phone/email

Pl Vision Dashboards with both Realtime
and historical monitoring.

Company Confidential © 2024 Eli Lilly and Company 12



Cost Assessment: Pl Solution vs DCS/PLC Solution

$6X
$5x
$4x
mDCS
3 Implementation
$3x PLC
Implementation
$2x
$1x
$x

Hardware (Controllers) Infrastructure License

aﬁ% Company Confidential © 2024 Eli Lilly and Company 13



A Typical Model...

System Implementation ]
Y P Automation Pl Eccl)_%ystem EndLgser
Control Stack . - .
L1/2 - DCS/PCS
Data sources — - g i
[LO-Devices] ey L]
' ' | Y& DDD Event Frames Pl Email
e Instrument oo
probes Operators HMI Screens Notification .
- CPP,0OPP ! ‘e
Signals

I Temperature I

Ly

e@

Pressure -===1p-==> ° lé Database Management ’E\/'/'/‘
| ------ -———— -——>
I Relative Humidityl '\Tﬂg%l;IUPS I I M
Rockwell CIP 170 J
Panel M
I CO2 I Controller Appllcatlon Pl Core — On
(i.e. Logix,  Stations Premise Pl Asset
PK
I Door Switches I ) Framework
P
=)
—]
P| Datalink

e,

Mobile Device

—

o=

Laptop, iPad
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An innovative Model...

System Implementation
Automation

Pl Ecosystem
L3

End User
L4

Control Stack |
L1/2 - DCS/PLC

Data sources
[LO - Dewces]

e Instrument

probes Operators IGEL /
¢ C_PP7OPP Workstation
Signals
I Temperature I
iy
Pressure e 6 lé
| -------- >
""""" K PI
IReIative Humidityl '\T/'g%t;;l; II Ir?%vt\'/f?ar:e;or |—|
Rockwell CIP I/O OPC
Panel
| co2 |
I Door Switches I Pl Core_— On
Premise

e,

S
~
S
~
S
~
S
~
S
~
-~
S

S~
S
~
~
S
S
~
~
S
~a
~

Event Frames
(Alarms)

Pl Vision

i

Pl Asset
Framework

6]

Pl Datalink

N
\
N

.............. >
Pl Email
Notification
Mobile Device
________ ., V)
(RN
End\User
—
OJ
Laptop, iPad
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e,

Instrument
transmitters

Remote I/O

Excom Turck 1/0

Network
: Switch
i N iil ﬂd dd H ii i;sm ] |
) — ) '\r ‘
5 bl g L DA
g[
X
N
N
‘B
X
= Power
3 Supply

......

Turck ExCom as remote Signal 1/0
can easily be integrated in a
control area. Communication
Protocol:

 Modbus TCP/IP

« Ethernet IP Pressure Differential o N

. Pro flbus |P Tran Sm|tt er Company Confidential © 2024 Eli Lilly and Company
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AF Hierarchy to represent areas, room, and devices

Implementation

Site

@

File

Database Name

Search  View Go Tools Help

Pl Systern Explorer (Administrater)

@Database [ Query Date = (U @ @Eack > H" Checkln %} @Refresh ‘F Mew Element ~ =] New Attribute

Elements

Building —

Room ——

Equipment —

Instrument /

Elements
B E
=13+ LIM01 - Laboratory & Administration

L 062 - Micro Low Bioburden Prep

i (1 REFR-0185201
063 - Micro Water [Endotoxin Testing

064 - Micro Product Testing

084 - Virclogy

086 - Cell Culture

087 - Stability Chamber Room

089 - BioAsssay Lab

030 - Sample Receipt & Management

091 - Reference Sample Storage

1067 -Sample Receipt Reference Standard
1070 - Master Mix Room NC

IMO3 - Logistics Centre

001 - Working Cell Bank Freezer

011 - Sampling Foom

012 - Sampling MAL

013 - Sampling PAL

015 - Inbound Staging Room

017 - 2-8C Cold Room

024 - ASRS Room

N

-

g

|==| Event Frames

i Library

e Unit of Measure

84 Contacts

% Management

Process Variable

- O X
| Search Elements 0 - |
TT-018670AXQ
General Child Elements  Attrbutes ports  Analyses Notification Rules  Version
Group by: [] Category [] Template
Fiter o -]
&t I|Q|Q|Name < Value ]
s EBe | &F Aarm Active 1
= &7 Device Channel Signal MNormal
B ] &7 Process Variable 51,119 =C
= =1 Alarm Delay Os . .
e B — Alarm L|m|.ts, Delays
s A 7 __—Parameterization
= [=] Hi Limit 1E+06 °C
= =1 HiHi Alarm Delay Os
& =1 HiHi Limit J5°C 4
= =] Lo Alarm Delay 0s
= =] Lo Limit -1E+06 °C
= =] LoLo Alarm Delay 0s
= =] Lolo Limit 20°C
= =] Measurement Type Temperature
@ [=1 Unit Description
@ =1 Unit Name TT-0186704%0
= [Z] Unit Parent INC-018670AX
= =1 Unit Type
Company Confidential © 2024 Eli Lilly and Company 17



Templates for consistency and efficiency

Implementation

File View Go Tools Help

o Database Name Pl Systern Explerer (4

p[latabase P Query Date ~ (0 ﬁl QBack ) [H,

{¥Database Name
(= Templates
=1 ﬂ Element Templates

------ (F Area

------ ﬂ Carbon Dioxide Transmitter (AT)

------ [ Process Cel
------ (F Relative Humidity Transmitter (HT)

...... £ Reom
...... ﬁ Site

------ (F Switch Transmitter(Z5)

------ (F Switch Transmitter(Z50)

...... (@ [Temperature Transmitter(11)
------ ﬂ Unit

(=) F§ Event Frame Templates

------ =g Channel Failure Event

------ =g Door Interlock Alarm

------ =g HiHi Alarm Event

------ g Lo Alarm Event

------ |1 LoLo Alarm Event

------ =3 Open Doar Alarm Event
[ E Model Templates

[+ T Transfer Templates

[+ [ Enumeration Sets

[#- % Reference Types

[ [F] Tables

------ [ Pressure Differential Transmitter (POT)

(7 Elements

|== Event Frames

cm Unit of Measure

82 Contacts

R Management

General Attribute Templates ports  Analysis Templates  Notification Rule Templates

Fiter 2 -]
#| i/ R Name | Deseription Defaud).
& | ¢ Mlarm Active a
& Device Channel Signal
B 7 Process Variable [
=) Alarm Delay 0s
| [Zg Alarm Enabled True
B :
[ Hi Limit o=
=g HiHi Alarm Delay 0s
[5g HiHi Limit 0°C »
(=g Lo Alarm Delay 0s
(=g Lo Limit 0=
[=g LoLo Alarm Delay 0s
=g LoLe Limit 0°C
(=g Measurement Type 1}

Group by: [] Category [_] Template

Mame: |H| Alarm Delay |
N— |
Properties: | <Mone: hd ‘
Categories: | H‘
DefatUoM: [second ]
Value Type: |Do¢.b‘e ~ |
Defaultvalue:  [0s |
Display Digits: |—5 |
Data Reference: | Table Lookup |

Settings... |

SELECT [Hi_Delay] FROM Limits WHERE DeviceTag = '%ilement®

|_

General Attribute Templates
[ Aier £ -]
2| 1| R Name | Description Default Value {83
ﬁﬁvaage Value Average value during Hi Alar... |0
&7 Maximum Value Maximum Value during Hi Alar... |0
& Minimum Value Maximum Value during Hi Alar... |0

Group by: [ Category [] Template

Mame: |Average Value |
Description: |A\rerage value during Hi Alarm Excursion |
Properties: | <None> = |
Categories: [=]
Default UOM: <None> v]
Value Type: | Double w |
Default Value: 0 |
Display Digits: -5 |
DataReference: | PI Point v

Settings... |

.\Elements[.] |Process Variable;TimeRangeMethod =Average

Company Confidential © 2024 Eli Lilly and Company
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Parametrization — Limits and Delays

Implementatinn

- PI System Explorer (Administrator) = m] X
File View Go Tools Help
@Databasa P Query Date + (0 ﬁ Q@ Back () |H, Checkin <3 v New Table - Search Tables h
=] General Table Define Table Wersion
- [@ Templates T
[ Element Templates
Event Frame Templates | Fiter v |
Model Templates DeviceT: Room/System i i Lo Lolo Fiti_Dela Hi_Dela Lo_Dela Lolo_Dela Delay | ~
- Transfer Templates =8 e Scay] Sl Sl =] L
. @) Enumeration Sets 30001 -135 -160 999999 999399 0 0 0 0 0
- '#, Reference Types TT-030001BRMQ | 30001 -135 -160 999999 999999, 0 0 0 0 0
=] Tables
PDT-030011RMQ 30011 999999 17.5 12.5 10 0 180 180 0
- B Table Connections TT-030011ARMQ  |30011 30 b} 17 15 0 60 &0 0 i
- (] Categories PDT-030012RMQ | 30012 599995 999999 5 25 0 0 130 180 0
Attribute Categaries 75C03001201 30012 999999 999999 999999 999599 0 0 0 0 180
(] Element Categories 7500300122 |30012 999993 999999 399999 999999 0 0 0 0 180
(& Notfication Rule Categories POT-030013AMQ  |30013 990993 993909 5 25 0 i 180 180 i
Reference Type Categories
Table Categories TT-030013ARMQ | 30013 30 28 17 15 0 60 50 0 0
75C-03001301 30013 999999 999999 999999 999399 0 0 0 0 180
75C030013Q2 30013 999939 999999 999399 599399 0 i ] 0 180
TT-030015ARMQ | 30015 30 b} 17 15 0 0 50 0 0
TT-030015BRMQ | 30015 30 b} 17 15 0 0 50 0 0
TT-030015CRMQ | 30015 30 b} 17 15 0 60 50 0 0
TT-030015DRMQ | 30015 30 B 17 15 0 &0 50 0 0
TT-030017ARMQ | 30017 8 7 3 2 60 60 0 0 0
TT-030017BRMQ | 30017 8 7 3 2 60 60 0 0 0
TT-030017CRMQ | 30017 8 7 3 2 0 60 0 0 0
TT-030017DRMQ | 30017 8 7 3 2 60 60 0 0 0
TT-030017ERMQ | 30017 8 7 3 2 60 0 o 0 0
TT-030017FRMQ | 30017 8 7 3 2 60 0 0 0 0
TT-030024ABRMQ | 30024 30 B 17 15 0 0 0 0 0
(7 Elements
TT-030024ADRMQ | 30024 30 b} 17 15 0 0 0 0 0
|=={ Event Frames
TT-030024AFRMQ | 30024 30 B 17 15 0 0 0 0 0
5 e——— = = B = 5 : : ; :
Uit ot Meaar TT-030024AKRMQ | 30024 0 b= 17 15 0 i ] 0 i
4 Contacts TT-030024AMRMQ | 30024 30 8 17 15 0 0 0 0 0
b4 <

Alarm Limits and Delay

Parameters

Lookup Table for
individual monitoring
limits for HiHi, Hi, Lo,
Low and delay

Company Confidential © 2024 Eli Lilly and Company
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Analysis and Notifications

Implementation

Example Element:  Select an example element

uemeststue iapsmitter( L)

General Atiribute Templates  Ports ~ Analysis Templates  Notification Rule Templates

ul Name: ‘Dew'ce Channel Fault |

& = Name Description: ‘ |
H  Device Channel Fault Categories: ‘ hd ‘
H  HiAlam Analysis Type: () Expression () Rollup (@) Event Frame Generation (1) 50C

iHi Enable analyses when created from template

H  HiHi Alarm P
H  LoAlam Create a new notification rule template for Device Channel Fault
H  Lolo Alarm
fin Status

Generation Mode; | Explicit Trigger 3

Event Frame Template: | Channel Failure Event v |

o]

EES

Name Expression True for Severity
3 Variables

DeviceSignal ‘Device Channel Signal®

AlarmEnabled 'Process Variable|Alarm Enabled' = "True"

BadStatus_OK

BadVal(DeviceSignal) = "False™

®
®
®

‘
B Start triggers H
ChannelFaultEvent|DeviceSignal <> "Normal™ AND Alarm_Enabled AMD Bad_Status_OK Set (optional)
3 End trigger
EndTrigger DeviceSignal = "Normal" | | ‘®

Advanced Event Frame Settings...

TT-018670AXQ
General Child Elements Attributes Ports  Analyses Motification Rules  version

=y Name Is Default
iz Global Default Email
iz QBMS Notification Email  Inherited

Design |H'I'ML Preview  Plain Text Preview

Hi Alarm - Message - QBMS Notification Email

Subject i | TargetPath | | Notification Rule:Name | : | Process Variable:Value At Start Time | generated a

Attachments ‘D

2

Test Send ~

Event:
Name:
Server:

Severity: Event Frame:Severity
Send Time: Notification Rule:Send Time|
Process Variable at Excursion Start Time: Process Variable:Value At Start Time |

Please review this event promptly and take the necessary actions.

Event Details Hyperlink:Hyperlink El

Event Notifications

Analysis per element
Type

@nalysis & Notification templates include:\
* Lo Alarm
* LolLo Alarm
* HiAlarm
* HiHi Alarm

\* Channel Status (Fault) )

Company Confidential © 2024 Eli Lilly and Company

20



Bringing it Together through Pl Vision

Implementation

i

Qualified Building Management System

Alarm Overview

8

Sampling MAL (01
| PAL |

Sampling PAL (013

Inbound Staging Room (015)

ASRS Room (024)

Working Cell Bank Freezer (001)
Sampling Room (011)

2-8C Cold Room (017)

R
Kitting Area (109)

@
@
8
L e cosconsoaoa om0
LW ccencasonim ]

P1 Vision Navigation

Screen

K T——

Qualified Building Management System

Landing Page

TT-D30017ARMQ TT-D30017DRMQ
56960 °C 56575 “C
801 2 3 4 5 6 T B 9 W 0 1z 3 4 5 8 T B 51
TT-030017BRMQ TT-030017ERMQ:
54825 °C 56563 "C
@1 2 3 45 6 7 8 % 1 0 12 3 456 7 8 8N
TT-030017CRMQ TT-030017FRMQ
57031 °C 58063 "C

8 1 2 3 4 5 & 7T B 9 1 0 1 2 3 4 5 8 7 8 5 W

ZS0-0300178A

ed Closed
31312025 1-10:01 PM 313/2025 1:09.07 PM

2-8C Cold Room

Unit Parent

Event Notifications

Company Confidential © 2024 Eli Lilly and Company
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Bringing it Together through Pl Vision

Implementation

From
113 - Raw Material Cold Room Staging_TT-030113ARMQ_HiHi Alarm_2025-03-13 17:29:06.621 017 - 2-8C Cold Room ~
v Event Type: HiHi Alam Event
ERCIEGEH DRER L Asset:  \LIMO3 - Ln;:luxv Centret113 - Raw Material Cold Room Staging\TT-030113ARMQ Filter
L L To < 113 >

001 - Working Cell Bank Freezer
011 - Sampling Room

012 - Sampling MAL

013 - Sampling PAL

015 - Inbound Staging Room

024 - ASRS Room

027 - Drug Substance Freezers

028 - Shipping Prep Area

062 - Micro Low Bioburden Prep
063 - Micro Water/Endotoxin Testing
064 - Micro Product Testing

084 - Virology

086 - Cell Culture

087 - Stability Chamber Room

. i 089 - BioAsssay Lab

31312025 1:29:06 PM 3132025 1:5119 PM T Sample Receml e Managemenl
¥ TSErAIUES () 091 - Reference Sample Storage

TT-030113ARMQ Start Value ‘Current Value

1067 -Sample Receipt Reference Standards
hannel Signal

s Variable i 107 - DC Storage Room

IESRVES Enstiod 1070 - Master Mix Room NC
Variable|HiHi Alarm Delay

s Variablel HiHi Limit F - s 109 - Kitting Area

110 - Pre Production MAL
v EventAttributes (3)
1- Pre Production PAL

113 - Raw Material Cold Room Staging_TT-030113ARMQ_HiHi Alarm_2025-03-13 17:29:06.621

Average Value 113 - Raw Material Cold Room Staging

Waimum Value c 115 - Weigh and Dispense PAL

Minimum Value 116 - Weigh and Dispense MAL

v Related Asset Attribules (7) 118 - Weigh and Dispense Room

e e el

Alarm (Event Frame
( ) Asset Context Switching

Company Confidential © 2024 Eli Lilly and Company 22



Conclusion

* Pl enabled:

- Access to data — Monitoring system to support site
- GMP Alarm and Events

- Dashboard/Visualizations
- Reduced Automation Stack — No control, monitoring only

- Scalable and flexible solution for expansion

« Cost Savings ($$9)
. Licenses Costs
- Hardware costs (I/0, Controllers, HMI’s)
- Infrastructure (Servers, Databases)

* Future Work

- Changing approach in upcoming new sites.

ny Cointial

Eli Lilly and Company
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A MEDICINE COMPANY




A MEDICINE COMPANY

LIFE SCIENCES | INDIANAPOLIS

Eli Lilly and Company reduces project delivery
costs by 25%

Challenge

* Rising Costs: Increasing automation part prices strained budgets and complicated
procurement

* Tight Timelines: Compressed schedules pressured project delivery timelines

* Scalability & Maintenance: Rigid systems hindered expansion and efficient
maintenance

Solution

* Implemented AVEVA™ P| System™ to optimize data collection, analysis, and
reporting for monitoring Qualified Building Management Systems using Excom
Turck I/0.

Results

* Engineered a monitoring system for QBMS, eliminating the need for DCS or PLCs,
achieving a 25% cost reduction

* Architected the solution with scalability in mind, enabling seamless integration for
future site growth and expansion

© 2025 AVEVA Group Limited or its subsidiaries. All rights reserved.
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