GLOBAL ({J) WEBTNAR

IT/OT Best Practices:
Faster Enterprise Deployment of the Pl System

Presenters:
Heather Quale, President, Mera
Bob Mclntyre, Sr. Process Control Eng., Nutrien

February 15, 2018

© Copyright 2017 OSlsoft, LLC



Agenda '\iufft'heﬂ

Heather Quale

President, Mera
Heather.Quale@meragroup.net

Nutrien

Feeding the Future™

Bob Mclntyre

Sr. Process Control Eng., Nutrien
Bob.Mclntyre@nutrien.com

© Copyright 2018 OSlsoft, LLC 2



A

VAV

Rz w08 AT AT A SV VA -

5

K o
al 52
W

>

\
%

NN
AW AW

q ....‘32;‘

N/

4
{ w'j
.I, *-5;‘

J§ WP R

X LN
‘\ -.l":."’" | ¥,

N :‘P"‘l\
e

N/
S
A

A" N
BN

- A A -u-:‘x-m- v T
N

RN |
ALY

7

Operational Data Design and Implementation Services

@ Pl System Q,\,’o Maintenance & % Field Data
Design & Deployment BN Reliability Solutions Capture Systems

- =2 a>§‘ "" OSlsoft Part

- -

[

' X
1y



Why Implement an Enterprise Pl System Autrien

Feeding the Future~

* A single data point can have far reaching uses in
an organization — pressure used for process,
rotating equipment, throughput, safety
considerations, sales, etc.

 Consolidated operational data enables companies
to share best practices across the organization NEREHENE
while maintaining local and regional needs

* Integrating operational data with other business Oerations
data allows organizations to address much more T(
complex challenges =

Pl System Enables Easy Access to Structured Operational Data
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Pl System Implementation Best Practices Nutrien

Feeding the Future~

Design Architecture to
Securely Consolidate
Operational Data

Develop Governance Create Standards to
Program between OT, Enable OT Data to be
User Community and IT Shared Effectively

Implement Master Validate ALL Data to
Hierarchy and Ensure it will be
Templates in AF to TRUSTED by the User

Organize the Data Community

© Copyright 2018 OSlsoft, LLC 5




OT Data Collection Nutrien

Feeding the Future~

@ Pl Server

Storing Millions of Tags for the “life of the assets”

Hnneywell : &5 ¥

M YOKOGAWA !?;j_‘?- M | -
33 98 Pl |

Sensors Actuators Intelhgent Motor Control Controllers Terminals
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Pl System Asset Framework — OT Data “Game Changer”

- Nutrien

Feeding the Future~

(L"- Pl AF Server
Hierarchies Templates Graphics Templates Analytics
= u wWiell Pad _4“:,. = - —— s = -
;5 0 Rtomar S )=
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Use AF to Provide Structure, Organization and Context to OT Data
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- - Nutrien
Data Warehouse skme—a= Fﬁ!ﬁgt’fwtw&m

Other Consuming Applications

Enterprise Pl System — O7

@ p| Solutions

Integrated Solutions

@ osri

da 7300
Siai- e e

Online Collaboration

Role Based Dashboards

Notifications

£ Event Frames
| PlantTriage
mEl \icrosoft Trends ____ Repors  Prosess Graphios Power Bl
ez e smartsignal

HEl Azure : | RITINED
w \| 7 Pl Client Tools
[ Pl Event Frames Pl Notifications v
el Pl Vision Pl ProcessBook Pl DataLink T I Bcg
@ Application Service Layer
@ P| AF Server | | Business Data Warehouse |
Hier_archies Templates Graphics Analytics
@] Pl Server Business Systems of Record
Control Systems loT Lab Reliability
Honeywell - ¥ daxis -
P | ywell @ @ - &
" RCY “D ?E_f:? =f_ Fromrera
M |YOKOGAWA C - . :a—xi_m; @@@‘F Laborato iesl | — = |
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PI Vision Role Based Dashboard “Au===1 Nutrien

Feeding the Future~
oo ssness e OFDP P-9004 OIL PIPELINE PUMP
A PI;HZ::.IDIEGP fater Ares — I Running Stopped | Bad Data
Description & Value
* Compressor
* Generator Schiumberger
4 pump Pump Medel Number REDA HPS G
4 OFDP_Water Inj Pump Skid
Gearbox
Pump
Turbine 126.1
4 OFDP_Pipeline Pump Skid
Motor
Pump

2 Offshore Shallow Water Area
> Platform 2

Description ¥

Value Units Trend

Discharge Pres 128.11 PSIG

2018-02-05 4:20:38 PM

2018-02-12 4:20:38 PM
2018-02-05 4:20:38 PM
B8 Work Order Details

2018-02-12 4:20:38 PM
Equipment Code

Work Order Description Date Work Order Estimated Hours Work Order Number
MD-5123694-1594-A Shipping pump seal replacement. 9/12/2017 16 8112
MD-5123694-1594-A Bearing lubrication maintenace. 8/1/2017 1 8111
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Solving Operational Challenges

)

-
- Pl System

Event

Frames

Leverage Event
Frames and
\- Notifications to
ldentify
Emerging
Issues

Integrate OT
Data with

Context into
(" Predictive
Analytics

mEl \icrosoft
HEl Azure

« Predictive
Analytics

Implement PI
Vision
Dashboards to
Monitor
Equipment

Pass OT Data
with Context to
Specialized
Analytics
Applications

« Pl Vision

N

- Specialized
Analytics

e
PlantTriage

Nutrien

Feeding the Future~

)

Power BI

KAPPA

8@
@ &
Ke

=
smartsignal. >

ow @ part of GE
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Leveraging Learnings in Pl System Event Frames ' Nutrien

Feeding the Future~

OFDP PM-9004 OIL PIPELINE PUMP MOTOR

Mame Description Value

otoansctrar ot anacuror S

MaotorjMadel Mumber Maotor Model Mumber Vario-T3

MotoriSerial Number Motor Serial Number m

Event Name

Motor_2017-10-20 16:20:258.000

Motor_2017-09-18 16:39:02.000 2017-09-13 4:39:02 AM 2017-10-12 3:36:16 AM

Motor_2017-09-12 08:27:20.000 2017-09-12 322720 AM In Progress

History Match Predictions with Event Frames and Implement
Notifications to Identify Emerging Issues based on Learnings
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. - Nutrien:
Best Practices IT and OT Teams nutrien

Pl AF organizes and structures Operation Data to enable integration with
business systems
- Pl System becomes the warehouse for all required operational data

- Multiple interface options to share data — OLEDB, ODBC, WebAPI

- Customized Integrators built to share data directly
* Governance Programs encourage sharing of data between the Pl System and
Business Systems and Applications

* Subject Matter Experts from IT and OT can work together to determine the best
tool to address the business community’s needs

Technology Exists — Now Building Teams to Leverage
Best Tool for Any Business Requirement

© Copyright 2018 OSlsoft, LLC 12




Presenters Nutrien

Feeding the Future~

Nutrien

Feeding the Future~
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Nutrien

Feeding the Future~
Nutrien is the world’s largest provider of crop inputs and

services.

Formed Jan 1, 2018 as a “merger of equals” between
PotashCorp and Agrium.

Retail

 World’s largest potash producer with 7 plants and 22
million tonnes capacity

 World’s third largest nitrogen producer with 8 million
tonnes gross ammonia capacity

Potash

* Most diverse portfolio of phosphate products in the world
 Largest global ag-retail network

Nutrien plays a critical role in Feeding the Future by helping
growers to increase food production in a sustainable manner.

© Copyright 2018 OSlsoft, LLC



Why Do We Need an Enterprise Pl System? Autrien

Feeding the Future~

Our Vision:

e Current Practice: Decisions based
primarily on historical metrics and reports.

* Goal: Enhance decision making with real-
time operational data by implementing an
Enterprise corporate data historian.

 Approach: Collaborate with Nutrien
business systems to provide timely
information to the user community.

© Copyright 2018 OSlsoft, LLC 15



Our Path to Enterprise Pl System Nutrien

Feeding the Future™

6 Architecture

— The evolving role of the PI System

é Context

— Standards
—  AF structure and templates
— Event Frames

é Integration

— Reconciliation and integration

é Governance

—  OT working with IT
— Pl Steering Committee

— Data Governance Board

© Copyright 2018 OSlsoft, LLC 16




Architecture: Evolving Role of the Pl System nutrien’

Enterprise
Business Network
Site
Business Network

© Copyright 2018 OSlsoft, LLC 17

Stage 1. In the Control System
* Only stores data for one system

* Short term, ultra-high frequency

 Not visible outside that
control system

* Vendor specific




Architecture: Evolving Role of the Pl System - Nutrien

Feeding the Future~

Stage 2: Site Pl System

v" One Pl System for all operations data across the entire site
« DMZ or Business network

Enterprise
Business Network

Do not put in Control network

v’ Business users have access

Site
Business Network

* No Enterprise view

 Multiple interfaces to
business systems

e Solutions not easily
redeployed to other sites

© Copyright 2018 OSlsoft, LLC



Architecture: Evolving Role of the Pl System Nutrien

Feeding the Future~

Stage 3. Enterprise Pl System
v’ Enterprise wide roll-up of operations data

v" Solutions easily deployed across all sites (@ Piserver
v’ Standardization and reduced effort

Business Data Warehouse

Business Systems pf Record

Enterprise
Business Network

* Observation: Site servers got turned off!

* Enterprise Pl System met everyone’s needs

© Copyright 2018 OSlsoft, LLC



Context: Standards and Validation ‘\iufﬂ,,eﬂ

Without AF, a Pl Server is basically a “pile of tags”
* Only context comes from tag naming standard and displays
* Implemented common tag naming standard for all sites

Comparison of Control System Naming vs Recommended Tag Naming Standards

B Control System Maming B Recommended Tag Naming Standards

30
Task performed during implementation

25 J

20 ,'l‘L

15 A

10

Estimated Time (Hrs.)

Add 1st Equip Add 2nd Equip Add 2 new tags to Add 2 new tags to
1 existing Equip 5 existing Equip

Required Tasks

© Copyright 2018 OSIsoft, LLC 20




Context: The Evolving Role of the Pl System Nutrien

Feeding the Future~

Stage 4. Enterprise PI-AF
i AddS ConteXt and ana|ytICS at the source @ AF Server Business Data Warehouse

¢ COnteXt ava”able tO bOth Opel’atlons Lﬂ Pl Server Business Systems pf Record
and Business

 Develop AF structure to compliment CMMS

* Hierarchy and templates ensure consistency
across all sites

Enterprise
Business Network

© Copyright 2018 OSlsoft, LLC



Context: Event Frames nNutrien

Feeding the Future~

Bookmarks in time — add additional context

* Process Downtime Tracking:

Pl System Downtime KPI Standardized

Tag Event Frames Event Frames Reporting

* Equipment Condition Monitoring:

Pl System Equipment Work
Event Frames Requests

© Copyright 2018 OSlsoft, LLC 22




Integration: From Ops to Business and back Nutrien

Feeding the Future~

Operations data must be reconciled before use in Business Systems
* Values transferred to Business Systems (system of record)

What is AF Integration?

* Select data from other systems is shown in AF for added context
* Data not stored in the Pl System, just referenced

* Integrated data looks and feels like a Pl System tag

£ N

“Sin g Ie source Of the trUth 7 @ AF Server Business Data Warehouse

(‘, Pl Server Business Systems of Record

© Copyright 2018 OSlsoft, LLC 23



Integration: Nutrien’s Enterprise Pl System Nutrien

Feeding the Future~
Pl Solution Architecture
Level 3.5 ~Level 4
Automatic Real-Time, \ \ mlw
Interfa On-Demand Real-Time
(TeP s.cs?oy Data Transfer / Data Points | 031 Mapping
Central P1 Server ——/ Central AF Server SharePoint
— T[
New Interface Y Y o y
%rg Vs ..1.)\. )
/ Informason / Results ,/
Brownfeld §
Pl Intertace(s)
I2
o C]
i
Field Data, =
Device/
Sensof Level
S
®
‘ -
Analytics
Manual Data
Entry
Dematanzed )
Zone (DMZ) BLAN
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Integration: Nutrien’s Enterprise Pl System Nutrien

Feeding the Future~
! Pl Solution Architecture
Level 3.5 ~Level 4
Automatic 1eal-Time, Attribuse 10
Interfa n-Demand A Real-Time P1 Point
(TCP ;s?o) ‘ fta Transfer / Data Points | 031 Mapping
Central P1 Server ——/ Central AF Server SharePoint
— T[
New Interface Y Y o y
\ Real Time \
ﬁg / Informa
Brownfeld I »
Pl Intertace(s) §
T 2
l =]
Field Data, §~
Device/
Sensor Level
Manual Data
Entry
Dematanzed )
Zone (DMZ) BLAN
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Integration: Nutrien’s Enterprise Pl System Nutrien

Feeding the Future~

Pl Solution Architecture

Automatic Real-Time, Altribute 10
Interfaces On-Demand Real-Time I P1 Point
(TCP- 5450) Data Transfer / Data Points | D312 Mapping
— Central AF Server SharePoint 3

Level 3.5 ~ Level 4

iy

New Interface l |
%rg Vs ..1.)\. —
/lnbm'aaon / Results g/
Brownfeld
Pl Intertace(s)
e
Field Data,
Device/
Sensor Level
S
.
\ -
Analytics
Manual Data
Entry
Demiitanzed \

Zone (DMZ) ‘AN
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Integration: Nutrien’s Enterprise Pl System Nutrien

Feeding the Future~
Pl Solution Architecture
Level 3.5 ~Level 4
Automatic Real-Time, \ \ mlw
Interfa On-Demand Real-Time
(TeP s.cs?oy Data Transfer / Data Points | 031 Mapping
Central P1 Server ——/ Central AF Server SharePoint S
\ I $4 2
New Interface Y I Y o y
%rg Vs ..1.)\. )
/ Informason / Results ,/
Brownfeld §
Pl Intertace(s)
I2
o C]
i
Field Data, =
Device/
Sensor Level
S
®
‘ -
Analytics
Manual Data
Entry
Dematanzed )
Zone (DMZ) BLAN _
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Integration: Nutrien’s Enterprise Pl System Nutrien

Feeding the Future~
Pl Solution Architectur- |
Level 3.5 Level 4
Automatic Real-Time, A %:‘ l!o
Interfa On-Demand Real-Time
(TCP sf-?o; Data Transfer /oaapoms [Da Mapping
Centrai P1 Server —_/
——— |
New Interface
%rg \ Real Tfmt‘>\| o ‘\l Analytics
/ Information / Results J‘/ Results
Brownfeld § il » i ) ke
Pl Intertace(s)
I2
—lo
i
Field Data, =
Device/
Sensor Level
S
®
‘ -
Analytics
Manual Data
Entry
Demitanzed )
Zone (DMZ) BLAN
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Governance: Nutrien

Feeding the Future~

* Pl System Governance is required to ensure accurate, timely data for
the user community

* Pl System Governance is dependent on the following:

— Establishing a cross disciplinary governance board and steering committee to govern the

Pl System
— Identifying and assigning the roles and responsibilities of each member

— Creating a set of standards, processes and procedures appropriate to manage the PI

System

— Developing an evergreen process to ensure data governance will be refreshed as

changes occur in the data, systems, personnel or corporation

© Copyright 2018 OSlIsoft, LLC 25




Example: Potash Portal Nutrien

Feeding the Future™

Technical Services

| Nutrien' PotashPortal

CORPORATE ANALYTICS

© Copyright 2018 OSlIsoft, LLC 26




Example: Operations Report Viewer Nutrien

Feeding the Future~

SharePoint

& ?

J SHARE Yy FOLLOW [0,

BROWSE PAGE

Go Back Reports ¥ Datalink Reports ¥ Equipment Reliability Dashboard # EDIT LINKS

Nutrien

Time Range Mill Operating Report Viewer
o ——

Su Mo Tu We Th Fr

Nutrien. Mill Operating Report

10 1) 12 13} 14) 15
17 18 19 20 Al 22
24 25| 26 27| 28| 29

For the day of
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Nutrien

Feeding the Future~

Example: Equipment Dashboard

'\' u t rie n E Nutrien Website Link to Solution 2 Link to Solution 3 Write Data to PI Tag
Faupment nformaten Dasiboard. ROCANVILLE KOALA BORER

= oy MARIETTA MINER, 780 AW4, MINER, ROTOR, FOUR

Borers
= 1
4 Rocanville Production Data I ;
1
4 Borers Description Value Trend ] p— ‘ |
Grizzly Borer 2 z g | | |
ProdDB ShiftStartTime Current Shift
Jaguar Borer b - [t ’ :
ProdDB Target Weight Tonnes Shift M | L :
[ Kodla Borer ProdDS Actusl Weight Tonnes Shift Tl i — I I
Kodiak Borer Ko L2 000 — | !
ProdDB Target Ore Grade Shift { !
Leopard Borer —_— it ] I
o 1,500
R ProdD8 Ore Grade Shift A= D o
1,000, " L L " . i
Panda Borer il | Teizowsscsman 7d 2/7/2018 9:50:46 AM
Panther Borer
il K40 Probe Data Borer Motor Data Borer Data
r er
Paita Bore: Description \Value  Units Description Vale  Units Description \Valve  Units
Tiger Borer Probe 1 Ore Grade PERCENT Motor 1 Current AMPS Head Motor Current Setpoint AMPS
Compactors Probe 2 Ore Grade PERCENT Motor 1 Drive End Temp DEGREES Hesd Motor Current Max AMPS
Separators Probe 3 Ore Grade PERCENT Motor 1 Opposite Drive End Temp DEGREES Hydraulic Pressure Psi
Probe 4 Ore Grade PERCENT Motor 2 Current AMPS Hydraulic Pump Motor Drive End Temp DEGREES
Probe 5 Ore Grade PERCENT Motor 2 Drive End Temp DEGREES | Hydraulic Pump Mator Current AMPS
Probe 6 Ore Grade: PERCENT Motor 2 Opposite Drive End Temp DEGREES Hydrsulic Pump Motor Opposite Drive End Temp DEGREES
Probe 7 Ore Grade PERCENT Motor 3 Gurrent AMPS Left Belt Pressure PSI
Motor 3 Drive End Temp DEGREES Left Gearbox Oil Temp DEGREES
Motor 3 Opposite Drive End Temp DEGREES | Left Tram Pressure Psi
Motor 4 Current AMPS Right Belt Pressure Psl
Motor 4 Drive End Temp DEGREES Right Gesrbox Cil Temp DEGREES
Motor 4 Opposite Drive End Temp DEGREES Right Tram Pressure PSI

1/31/2018 9:50:46 AM

2/7/2018 9:50:46 AM

B8 Underground Production
] e e e =
50706 Koala Ds
50706 Koala NS
50706 Koala Ds
50706 Koala NS
50706 Koala Ds
(<] ]
B8 Equipment Work Order
el (VO e
Number Work Order Type | Activity Type
1141411 REBULID FRONT IDLERS CORRECTIVE NORMAL No MINER, MARIETTA, FOUR ROTOR, PRODUCTION Complete
KOALA
712778 PM: DAILY MINER PM PREVENTIVE NORMAL NORMAL Not Required No MINER, MARIETTA, FOUR ROTOR,  PRODUCTION Complete
REPAIR KOALA
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Summary - Best Practices for Success Nutrien

Feeding the Future™

a Enterprise Architecture

Q Context

e Integration

o Governance TrustedOSource of
Operations Data
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Next MUt
* Stayed tuned for

o Link to OSlsoft webinars
o Visit
* Social media. Keyword OSlsoft

e Conversation

Heather Quale
President, Mera
Heather.Quale@meragroup.net

Bob Mcintyre
Sr. Process Control Eng., Nutrien
Bob.Mclntyre@nutrien.com

© Copyright 2018 OSlsoft, LLC 31



OSlsoft.

> Pl\World

Users Conference - San Francisco 2018

APRIL 23 - 27, 2018

TOP REASONS TO ATTEND
o L X @

w B =i

GUEST 9 INDUSTRY 15 PRODUCT 70 BOOTHS IN 70+ HANDS- NIGHTLY e e e

KEYNOTE SPECIFIC PRESENTATIONS ~ PARTNER AND ON TRAINING NETWORKING gt o g o

SPEAKER TRACKS PRODUCT LABS EVENTS it O oy e B Y S
EXPO b




ALY RN
Danke

Merci Gracias

Thank You

HOHES




