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Utilizing the PI system as an Industrial 
Internet of Things (IIoT) platform for 

Laboratory Monitoring
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 Founded in 1876 by 
Colonel Eli Lilly

 Global Headquarters 
located in 
Indianapolis, Indiana

 Pharmaceutical 
Company
Introduced first 
commercially available 
Insulin product in 1923
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Lilly BioProcess R&D Facility
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• Located in Indianapolis, 
Indiana

• 550,000 square feet facility 
dedicated to biologic 
pharmaceutical process 
development

• Small scale development to 
large scale clinical trial 
manufacturing onsite; setup 
to mimic a production facility
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Utilizing the PI System as an Industrial 
Internet of Things Platform
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• Utilizing the Connector for HART-IP to monitor 
battery life

Dead Batteries

• Cost effective laboratory monitoring solution 
without a DCS or PLC

• Freezers, Refrigerators, Incubators

Laboratory Monitoring
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Utilizing the PI System as an Industrial 
Internet of Things Platform
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Effort started in 2014 and completed in 2018 to change 
from wired micro-PLC based system to a fully wireless 
Rosemount monitoring system

 Issue started to arise as wireless transmitters would 
either stop updating or disappear from network
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Utilizing the PI System as an Industrial 
Internet of Things Platform
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Why were Wireless Transmitters disappearing or not 
updating?
Dead Batteries

What does that mean?
No Laboratory Temperature monitoring = discarded 

samples = Opportunity Cost
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Wireless Device Battery Health
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848T(pictured) does not have the 
battery life as one of HART variables 
that can be captured by DeltaV

Must be manually monitored by 
another Emerson program

Over 180 devices in the field



#PIWorld ©2020 OSIsoft, LLC

PI Connector for HARTIP
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• Connector allows for 
capture of the battery 
data from the 
Rosemount Gateway 

• Battery Life sent to 
the PI System
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Wireless Device Battery Health- Asset Framework

9

Battery Life in Asset Framework

Analysis

Automatic 
creation based 

on gateway 
and device 

names
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Event Frames and Notifications
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Battery has less than 30 days of life

Notification

Text or Email to change the battery

No Human Intervention Required
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PI Vision – Battery Life
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Wireless Device Battery Health
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Changed from run to failure to preventative 
failure mode
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Wireless Device Battery Health
Result:  
•Pre-implementation: Most battery replacements 
were at battery failure

•Post-implementation: Only 1 replacement at 
failure (device taken out of range of gateway)
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Wireless Device Battery Health
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If I can get the battery life directly to the PI 
System, what other information can the PI 
System receive from the gateway?
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The PI System as an IIoT platform
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Wireless 
Transmitters

Wireless Gateway

PI System

HART IP
OPC

Modbus
WebAPI BI

CMMS

Visualization
Notifications

Visualization on any device

Can I use the 
Rosemount 
System for 
monitoring 
without a DCS 
or PLC?
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The PI System as an IIoT platform
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Problem Statement:
• Small Lab needed to replace obsolete 

monitoring equipment
• Existing computer systems were all at their end 

of life and required an upgrade to the latest 
version

• Existing monitoring system was not meeting 
user’s needs
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Previous Laboratory Monitoring System
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Electronic Chart RecorderWired Lab Instruments PI Server

Notification System Users
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Project Scope
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Transmitters

• 10 Rosemount Wireless Transmitters
• 29 IO points across 2 labs

Gateway

• 2 Rosemount Wireless Gateways
• Enable HARTIP Protocol

PI System

• Upgrade of the PI System
• Implementation of PI AF, PI Vision, and PI Notifications
• Utilization of Lilly and OSIsoft Enterprise Agreement (EA)
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Wireless Monitoring Solution

19

Wireless Gateway

Antenna

848T Transmitter
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Data Flow from Lab Units to PI System
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Wireless HARTIP

Wired

Protocols available on 
Rosemount Gateway

Connector for HARTIP used to 
send data from Rosemount 
Gateway to PI System
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Data Flow – No DCS or PLC

21

• One server for the 
Connector

• One Server for AF and SQL 
server

• One Server for the Data 
Archive

• Implemented in a firewalled 
environment
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PI Connector for HARTIP
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Asset Framework
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Asset Framework- HART Variables
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Elements

HART Variable Attributes
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Asset Framework- PI Vision Friendly
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Templates based on Lab Unit Type

Analysis
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Asset Framework- Event Frame Generation
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Generate Event Frame for out of range Temperature on Lab Unit Type

Notifications
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Asset Framework- Notifications
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Notify Lab personnel and allow acknowledgement
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Event Frame Acknowledgement
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User Training

•OSIsoft You 
Tube Channel

•Grant users 
access upon 
request
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PI Vision Displays- Refrigerator and Freezer 
Monitoring
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Computer Smartphone
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User Created PI Vision Display- 42” TV monitor
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IIoT Implementation Results

•Users have data easily accessible to them from 
the PI system (smartphone, tablet, laptops)

•Notifications are sent for out of range data and 
low battery life

• Implementation cost was decreased 
significantly with wireless implementation

• ~$2k per IO point
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Expansion

Replicated to another 
lab within the same 

building- completed in 
half the time of first

Wireless Pressure 
Monitoring Cart with 

SUB- 2 day 
implementation

Another Lilly site is 
utilizing the same 
architecture with 

vibration monitoring

Project to monitor lab 
scale TFF in-progress 

(Replacement of 
Chart recorders/ flash 

drives)
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Other IoT Sensors
Maintenance System 
Integration

Future

•Trialing other less 
expensive brands of 
monitoring devices

•Monitor new variables
• Power on critical 

equipment
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CHALLENGES SOLUTION BENEFITS

“The new monitoring system is more robust. The biggest benefit is the alarms are now more reliable. 
The emails generated for an alarm have all the detail needed to determine how to respond to the 

email. The link in the email to PI Vision is very convenient to quickly see the data. There is not a big 
learning curve to use PI Vision. It is very easy to view events to acknowledge the alarm and to 

document a comment concerning the alarm.” – Lab Owner

“This system allows us to deliver in hours what used to take days to weeks.” - Engineer

Utilizing PI System as an IIoT Platform

 Current monitoring 
system not meeting 
customer needs

 Computer Systems 
at their end of life 
requiring action

 Utilizing the PI 
System, Connector, 
and PI Vision a new 
cost effective 
monitoring system 
was implemented

 PI System is more 
user friendly, meets 
user needs

 Cost Effective 
Solution

 System is easily 
scalable as needs 
change
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Speaker
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Kevin Baker
Automation Engineer
Eli Lilly and Company
bakerke@lilly.com
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