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Utilizing the Pl system as an Industrial
Internet of Things (lloT) platform for
Laboratory Monitoring -
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» Founded in 1876 by

| o i— ¥ Colonel Eli Lilly
%USH = P2 — &g § > Global Headquarters
= s located in

Indianapolis, Indiana

» Pharmaceutical
Company

»Introduced first
commercially available
Insulin product in 1923

e,




Lilly BioProcess R&D Facility

* Located in Indianapolis,
Indiana

» 550,000 square feet facility
dedicated to biologic — __ |
pharmaceutical process = e A
development e

« Small scale development to
large scale clinical trial
manufacturing onsite; setup |
to mimic a production facility ™
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Utilizing the Pl System as an Industrial
Internet of Things Platform

= Dead Batteries

« Utilizing the Connector for HART-IP to monitor
battery life

mmm Laboratory Monitoring

» Cost effective laboratory monitoring solution
without a DCS or PLC

» Freezers, Refrigerators, Incubators
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Utilizing the Pl System as an Industrial
Internet of Things Platform

» 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 Pl System as an Industrial
Internet of Things Platform

» 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

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
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« Connector allows for
capture of the battery

data from the
Rosemount Gateway

 Battery Life sent to
the Pl System

IIIII
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Wireless Device Battery Health- Asset Framework

Automatic

on gateway - (§ GWDEVA2001
and device . [ (J Rosemount 548 WirelessHART
names i [~ (J) Rosemount 848T Wireless

------ (] WPDEV2640001

- ( WPDEV2660001 l
&F Battery Life 20449 d

&F Battery Life Status Good, Mot Limited

«F Cold Start Falze
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Event Frames and Notifications

Battery has less than 30 days of life

Text or Email to change the battery

Notification Rule - Message - Battery Life

=3
=y Name Is Default
o Battery Life Inherited

=J Global Default Email

Event Frame Template: | Battery Life Design |HTML Preview Piain Text Preview

Notification

y (A ) (™ — e 2 Ca i I
= s i s !

Add.. v Nﬁ! 1 A ab
Name Expression R
S Subject 362 CS Mode Low Battery
B Start triggers
Attachments

BatteryLife |'Battery Life'< 30

Device: Long Tag:Value At Send Time

- Battery Life: | Battery Life:Value At Send Time
B End trigger 4

Start Time: Event Frame:Start Time
EndTrigger ‘Battery Life'> 40 End Time: | Event Frame:End Time

- No Human Intervention Required
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Pl Vision — Battery Life

OSlsoft.

K362 Battery Life Overview Asse]

Value A Description

WPDEV1640001+ ¥

Name Value A Description

e (T

'WPDEV1320001 Battery Life 1 days

WPDEV2004006|Battery Life 1 days

I (eI

'WFDEV1110001|Battery Life 000 days

WPDEV2021001|Battery Life 1 days

ooy 5 sl sy | e

'WPDEV1320002|Battery Life 1.112 days

oo ey oo

'WPDEV1130001 Battery Life days

ooty e e

WPDEW1350002|Battery L ife 1654 days

e I

'WPDEV1840003 |Battery Life

roesiiaey e s

'WPDEV1T40002|Battery Life

'WPDEV1720002|Battery Life

'WPDEV1042003|Battery Life

'WPDEV1640002|Battery Life

'WPDEV1240001|Battery Life

'WPDEV11300021Battery Life
'WPDEW1130003 Batery Life
'WPDEV1320004 |Battery Life

e R

'WPDEV1330003 |Battery Life 2140 days

ooy s o

'WPDEV1050001 Battery Life

1st Floor

2473 days

Pl'World san rrancisco 2020

zoncloo |

TT-503AIBattery Life days

Crovemnue man

TT-504A|Battery Life 1 days

T

WPDEV2320001/Battery Life days

ovemnue  moan

WPDEV2840001 [Battery Life 1.000 days

Nrosvasio sy e 0%

WPDEV2110002{Battery Life days

oty e 12

WPDEV2332001 |Battery Life 1 days

romz sy e |10

WPDEV2630001|Battery Life 1311 days

ooy

WPDEV2332002|Battery Life 82 days

o ey

WPDEV2. 02[Battery Life days

e e

WPDEV2240001 |Battery Life 1,666 days

rosvarsossmmy

WPDEV2240002|Battery Life 1705 days

[T

WPDEV204001|Batter,

Name Value A Description

b ooun sy |1 |

AT-410AIBattery Life 123 days

oo ey e | s

WPDEV3110001 |[Battery Life 120 days

I

WPDEV3442003Battery Life 131 days

e g e | ]

WPDEV3230001|Battery Life 132 days

T I

WPD 0001|Batiery Life 133 days

ez e | ]

WPDEV3330008iBattery Life 133 days

I

WPDEV3423001|Battery 138 days

by e | s ]

WPDI 0001|Battery Life O days

S asey e

NFD MO‘\EJnEry Life 208 days

oS e Sy e |13 |

D
NFD 1451 days
WPDEV302

3rd Floor

Value &

T

'WPDEV4620001 [Battery Life 130 days

v e o o

'WPDEV4650003 |Battery Life 131 days

CE T

WPDEV4850004|Battery Life 192 days

o o e o

'WPDEV4630001 [Battery Life 488 days

'WPDEV4338001 [Battery Life 515 dsys

o e e s o

'WPDEV4320002|Battery Life 644 days

e N

'WFDEV4T20001 [Battery Life 117 days

'WPDEV4630002|Battery Life 1219 days

'WPDEV4T52001 [Battery Life 1251 days

e e

WPDEV4330002|Battery Life

'WPDEV4T54001 [Battery Life

[

'WPDEV4330003| Inallery Life

I

'WFPDEV4075001 [Battery Life 1990

Iy

'WPDEV4430005|Battery Life

WPDEV4330004|Battery Life m

'WPDEV4040001 [Battery Life 200
Y R

4th Floor

#PIWorld
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Wireless Device Battery Health

Changed from run to failure to preventative
failure mode

2135

L2125
t2120
L2115
L2110

2,105

| 2,100 1 1
gl14/2020 11:14:56 AM 31d

L ! -
21472020 11:14:56 AM

[}
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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

If | can get the battery life directly to the PI
System, what other information can the Pl
System receive from the gateway?

OSils:



The Pl System as an lloT platform

. Visualization on any device
Wireless

Transmitters Il:l Can I use the
A Pl System Rosemou nt
System for

e monitoring
A T e Ly without a DCS
Wireless Gateway O r P LC?

———

A Visualization

Notifications

OSlsoft.
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The Pl System as an lloT platform

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

ﬁ"’ 0OSisoft.
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Previous Laboratory Monitoring System

Wired Lab Instruments Electronic Chart Recorder Pl Server

(ﬂ OSl:=oft.
}

&

Users

Notification System

OSlsoft.
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Project Scope

N
* 10 Rosemount Wireless Transmitters
» 29 |10 points across 2 labs
J
I
» 2 Rosemount Wireless Gateways
« Enable HARTIP Protocol
J

« Upgrade of the Pl System
» Implementation of Pl AF, PI Vision, and PI Notifications
« Utilization of Lilly and OSlsoft Enterprise Agreement (EA)

7 0Slsoft.
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Wireless Monitoring Solution

Wireless Gateway
848T Transmitter

Antenna

#PIWorld ©2020 OSlsoft, LLC 19



Data Flow from Lab Units to Pl System

._?\.

Pl Server

Protocols available on
Rosemount Gateway

Connector for HARTIP used to
send data from Rosemount
Gateway to Pl System

OPC Comm Secure TCR

Ping

OSlsoft.

P| WOF|d SAN FRANCISCO 2020 #PIWorld  ©2020 OSlsoft, LLC 20



Data Flow — No DCS or PLC

Acdmin PC User PC
Trends
Reports
(| —\ (| —\ Notifications
Enterprise ' Asset Framework
Historian and SQL Server
Tag Configuration - b " AF Configuration
Data Archives — Notifications
Performance Dat Event Frames

:

Interface

| Wireless Gateway

Wireless
Transm itters

[E 7 oslsoft
P| VVOIICO saN FRANCISCO 2020

One server for the
Connector

One Server for AF and SQL
server

One Server for the Data
Archive

Implemented in a firewalled
environment

#PIWorld ©2020 OSilsoft, LLC
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Pl Connector for HARTIP

OSlsoft.

Overview
Data Source List
Server List

Diagnostics

Overview

Connector details
Version 1.1.3.12

Status of the connector

Connector running as| |
@ Connector is running - Stop connector

Data sources
© Lab_2330 Connected
% C5 Mode Lab 4840 Connected

Add or modify data sources

Servers configured to receive data from the connector
& Pl Data server : B362 CS Pl

@ Pl Assel server © B362 CS AF

Add or modify senvers

PlWorld san rrancisco 2020

Asset Framework

#PIWorld
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Asset Framework- HART Variables

P

EI ﬁ Lab_Maonitoring
=~ () HARTIP Connector

B

= ﬁ GWCSA4001
- [J) Rosemount 348T Wireless

...... w W WCPS4754001

------  WPC54754002
------ F WPC54530001
------ F WPC54530002
------  WPC54530003
------ F WPC54540001
------ F WPC54540002
------ F WPC54540003

B (G GWCSB2001

B

OSlsoft.

(! Rosemount 348T Wireless
------ 3 WPCS2333001
------  WPCS2333002

Pl'World san rrancisco 2020

HART Variable Attributes

= | F Ry -163.15960633359375
—| Is Mot Configuration Item Good, Nat Limited
] & Qu 74.777353008739063
= &F QV Status Good, Not Limited
F B =] Software Revision Level 1
] &F standardized Status 0 0
] &7 Standardized Status 1 i
= &F Standardized Status 2 0
] &7 standardized Status 3 0
F | [Z] SubDevice Index )
] &F sv 74.850746 154785156
B &F 5V Status Good, Mot Limited
F =1 Tag 4754001

] F TV -168.90130615234375
= &F TV Status Good, Not Limited
& m [£] Unique Address 2653 3EBG35
#PIWorld  ©2020 OSlsoft, LLC
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Asset Framework- Pl Vision Friendly

-

OSlsoft.

R P I T TP e

Lab_Displays

. B-E-E-E-E-

Q

~ [ Lab 2330

- [ Freezers

-~ [J Refrigerators
Lab 4340

- [J Cryogen Freezer
- [ Freezers

- [ Incubators

-~ [J Refrigerators

- [ Shaker

Pl'World san rrancisco 2020

Foom— e mp— -

- (§ Lab 2330

Freezers

(G TE-FRZROZ44
[ TE-FRZROZ74

Templates based on Lab Unit Type

| Fifter

¥| !|I|Q|E|Name

&l yalue

(7 Freezer Temperature

-77.1895719238281 °C

#PIWorld

©2020 OSlsoft, LLC
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Asset Framework- Event Frame Generation

Generate Event Frame for out of range Temperature on Lab Unit Type

L} o L = e

DKy
o = H  -70 Degree Freezer Temperature Monitoring o
Event Frame Template: ~ Freezer Monitoring opr .
Notifications
Add.. v
MName Expression

B Start triggers

Low Temperature |'Freezer Temperature' < -85.9

High Temperature|'Freezer Temperature' > -65.8@

B End trigger

EndTrigger

'Freezer Temperature®' »>= -85.8 AND 'Freezer Temperature'<= -65.8

0OSlsoft.
P| WOF|d SAN FRANCISCO 2020 #PIWorld  ©2020 OSlsoft, LLC 25



Asset Framework- Notifications

Notify Lab personnel and allow acknowledgement

ever

ves all of these criteria is created by the selected analysis.
Lab_Displays\Lab 2330\Freezers\TE-FRZR0243

70 Degree Freszer Temperature Monitoring

Attribute Value:

+'| Event Frame can be acknowledged

Trigger criteria cannot be edits L2 15 derived from a notification rule template
Resend Interval: Seconds Choose when to be notified if child event frames are created for multiple trigger conditions

N ) T & When the severity is higher then any previously true trigger condition
-} " : |0 s o o x
DI PR tvolk Seconds When the severity is higher than the previous true trigger condition

/| Event Frame can be acknowledged When any trigger condition is true

OSlsoft.

Pl'World san rrancisco 2020

362CSPIMNotifications@lilly.com

To Kevin Ray Baker
Retention Policy Inbox (60 days)

Room: B362 Lab 4840 Discrete MNotification
Unit: X5-248AA

Start Time of Alarm: 2/14/2020 3:43 AM
End Time of Alarm: 12/31/959% 11:55 PM

Incubator Discrete
Cryogen Discrete

#PIWorld ©2020 OSlsoft, LLC
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Event Frame Acknowledgement

Actions and Comments (4)

v
acknowledged this event

155

S 5w 20m 25m 30m
132020 10:52:48 AM 2020 112746 AM

Trigger Aftributes (1) Y Start Y End T
TE-FRZR0274 Value

Related Asset Attributes (1)

L I.'

7 osisoit
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U Se r Tra i n i n g = ©3Youlube Senrch

* OSlIsoft You
Tube Channel

 Grant users
access upon
request

< 0:34;2-:43

[& 7 osisoit Whatis Pl Vision?
4 SO
Pl'World san rrancisco 2020 S— ;



Pl Vision Displays- Refrigerator and Freezer
Monitoring
Computer Smartphone

TE-REFRO144]...
4820633 *C

L L L L
372019 3:28:17 AM & 3712019 11:28

TE-RFFRO145__
5.623657
0

TE-FRZR0244...
17645 "¢

9

L L L
372019 3:28:17 AM & 37209 1

7 osisoft
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&

User Created PI Vision Display- 42" TV monitor

2132020 1:56:43 AM

0OSlsoft.
A e BN
Pl'World san rrancisco 2020

TE-REFRO049+ ¥

&

TE-348AB

36.60 C -163.33 *C

2 215 20 |s % WS 0 a5 45 200 -190 180 -170 360 -150 340 130 -120

TELAB2008

3 W5 W 1S ¥ Y5 W0 05 &5

TE-LABO158
3733 ©

TE-LAB3009
3758 C

23 715 W X6 B W5 M0 025 & E?f5¥tﬂlsﬁl?$‘ﬂ-ﬂ§45

TE-LABO200

2% 215 0 |5 ¥ W5 0 25 45 ™ TS W WS B V5 W Q5 &5

#PIWorld
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lloT Implementation Results

* Users have data easily accessible to them from
the Pl 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 10 point

7 0Slsoft.
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Expansion

Replicated to another
lab within the same
building- completed in
half the time of first

Another Lilly site is
utilizing the same
architecture with

vibration monitoring

OSlsoft.

Pl'World san rrancisco 2020

Wireless Pressure
Monitoring Cart with
SUB- 2 day
Implementation

Project to monitor lab
scale TFF in-progress

(Replacement of
Chart recorders/ flash
drives)

#PIWorld ©2020 OSlsoft, LLC
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Future

Maintenance System
Other loT Sensors Integration

* Trialing other less
expensive brands of
monitoring devices

 Monitor new variables

 Power on critical
equipment

-~
-

{ —

OSlsoft.
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Utilizing Pl System as an lloT Platform

CHALLENGES

Current monitoring
system not meeting
customer needs

Computer Systems
at their end of life
requiring action

>

SOLUTION

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

>

BENEFITS

Pl System is more
user friendly, meets
user needs

Cost Effective
Solution

System is easily
scalable as needs
change

“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 Pl 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

7" 0Slsoft

I SAN FRANCISCO 2020
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Speaker

Kevin Baker
Automation Engineer

Eli Lilly and Company THE OHIO STATE
bakerke@lilly.com UNIVERSITY

0OSlsoft.
P| World SAN FRANCISCO 2020 #PIWorld  ©2020 OSlsoft, LLC 35



ZB1Z8) kea LEBOHA

A<

TAPADH LEIBH IEH
DZIEKUJE Cl o sasenanaa M|SAOTRA ANAQ =

NGIYABONGA G -
TESEKKUR EDERIM § 0 B R | G A D 0 |_|S.LIJ —
DANKIE teriMa kASIH © DANKON TANK TAPADH LEAT U3

MULTUMESC
CMNMACKBO ) OSlsoft. < FAAFETAI

¢ PAKMET CI3TE e
GO RAIBH MAITH AGAT 2 PI WO rl d < ESKERRIKASKO

6nArofiAPs GRACIAS & THAN KYO U ?Egl_é\léﬁbg\ EEE;E:TMM

<
TUBNATOLAPAM 2w EvxaPIsTQ GRATIAS TIBI S GRAZIE

atic SALAMAT MAHALOIA‘OE  TAKKSKALDUHA 5 | oU MES|
|—' \\ N L5 :[ W
RAHMATHA%RENEFEL GRAZZ| pakkabtr E EUb‘t'Dc.:é'L‘fLTC DAKUJEM
PAXMAT CATA 5 51pAS J WERE  Termakasin MATUR NUWUN

CAM ON BAN Z UA TSAUG RAU KOJ

=

L T BNATOJAPAM
WAZVIITA 2 T

ALAMAT

KOSZONOM

OSlsoft.
PlWorld san rrancisco 2020 #PIWorld  ©2020 OSlsoft, LLC



