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ENBRIDGE
Enbridge at-a-Glance

The Evolution of the Pl System & Enterprise SCADA
Integration

Intelligent Pipeline Use Cases:

* Use of PI AF Templates & Pl Vision for Enhanced
Visualization

*  Flow path Analytics

Perspectives on best practices & Lessons learned
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Enbridge at-a-Glance ~ENBRIDGE

Enbridge is North America’s leading energy infrastructure company

Liquids Pipelines Natural Gas Pipelines Natural Gas Ultilities Renewable Power
» ~28,661 km/17,809 mi of pipe * 118,763* km/73,796* mi of pipe  * 3.9 million retail customers * 45+ renewable power facilities
» Moving 3 million barrels/day * Moving 25.7 Bcf/day * Serving 670+ communities « 2,174 MW generating capacity
o o o
30% 20% 5% 966,000
of crude oil produced of the natural gas of Ontario residents’ homes powered
in North America consumed in the U.S. energy needs delivered by our assets

—
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The Base - 2018 / 2019 +

A System Built for Security
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P| System & Enterprise SCADA Details ENERIDGE

Heavy use of Pl AF & Pl Vision Templates with Enterprise SCADA Integration

Enterprise SCADA Pl System
* Consoles: * # Servers:
e 37 * 14 servers in Production
 Telemetered Points: * (4 archive servers, 2 AF servers, 5 interface
« 440 000+ servers, 3 Pl Vision servers)

* Field Devices:

* # Pl Tags:
* 3,000+ e 700,000 and growing fast
* Poll Cycle:
* 5 seconds * # AF Elements:
* Pipeline Operations Liquids * 96K Elements,
* Pipeline Objects: 54,000+ * 550K Attributes,
 Automation Objects: 83,000+ * 125K Analyses

* # of AF Templates:
* 8 Event Frame templates,

* 50 Element templates p—
© 2023 AVEVA Group plc and its subsidiaries. All rights reserved. p AV [r— VA



. . ENBRIDGE
Configuring Pl AF Strategically
Pipeline and Terminal Hierarchies *

Traditional Asset Hierarchy KV3dLE

* Based on Corporate Maintenance System Hierarchy for location and equipment type
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Use of Pl AF Templates & PI Vision
Linked to Enterprise SCADA for
Enhanced Visualization
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: : : ENBRIDGE
The Basics - Pipelines

Easy access even if you don’t know the tag name!
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The Base - Terminals

Pl Vision allows System Insights

& 870.8 [ams : ) [ 1343 e AT ARG 0 1215 o . EETTINS
E— Oppag Suma 2R Flow bt Sratus O0R Frear U s 2 e e 396 PO Las wesd o gose )
u I n Lo ] = 3 - o ame i . o - e
[ i = ] | e e n | :
: e o
: 85 Tanks
P
K| H
o * 24 Valve Manitfolds

10 Booster Pump Manifolds
e 100s of Valves

9 AV=VA

T




The Base - Terminals

AVEVA™ Pl Vision™
@ Flanagan RO

FLANAGAN TERMINAL

Legend
.

-
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AVEVA™ Pl Vision™
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FN-303-TK-4

Equipment Temnlates are Fmhedded in everv Disnlav
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The Base - Terminals

Equipment Templates are Embedded in every Display

AVEVA™ Pl Vision™

Pl Vision Home

@ Flanagan RO

ENBRIDGE

FLANAGAN TERMINAL
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Dynamic Temperature Limits ENBRIDGE

Integration with the AVEVA Enterprise SCADA provides access to more advance control parameters in the

Pl System SCADA Alarm
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Flow Path Analytics
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Flowpath Analytics ENBRIDGE

A System View in Pl Vision makes initial evaluation quick and easy
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FIonpath Analytics

A System View in Pl Vision makes initial evaluation quick and easy

ENBRIDGE
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FIonpath Analytics

A System View in Pl Vision makes initial evaluation quick and easy

ENBRIDGE
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Flowpath Analytics— Seeg ENERIDCE
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FIoT/vpath Analytics— Seeq Extended

View as if the only path!

e fe e % §{ = o M Q =)
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FIoTvpath Analytics \Q'

Asset Hierarchy — Based on Injection and
Delivery Flow Paths

* Based on approved flow Paths through a terminal
* Provides a filter for Operating Data

* Works well with Seeq Functionality

Elements

A erens

—— (9 Flow Path Utilization

=~ 3 Flow Paths

e e e e e A B e A e

9 AK Terminal

- 3 BV Terminal
- 3 CF Terminal
~ 3 CH Terminal
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- (9 303-TK-1>L78
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- (9 303-TK-10>SAXFNFS
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- (9 303-TK-11>L78
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But What If* Flow Paths!
-
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* Instant Flow Path Knowledge
* Quick Operational Evaluations

* Longer term efficiency monitoring
* Knowing how much equipment is being used:
* Facility Integrity
e Asset Monitoring AV=VA
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But What If? — Flow Paths!

“N-201-TU-
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Conclusion
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| ENBRIDGE
Best Practices and Lessons Learned

Imparting Wisdom

Best Practices Lessons learned
* Get the Base Correct

o Good Pl AF Structure

o Consistent Tagging & Governance

* Visualization need to be simple but include
all the appropriate info.

o Proper Engineering Units

* Maintenance of Pl Vision Screens is not as

* Plan out PI AF Templates as early as possible onerous as you would think.

* Make it easy to find the information
* Engineers want different information than

* Integrate AVEVA eSCADA & the Pl System — a control room.
significant synergy value

AV=VA



OIL & GAS MIDSTREAM

ENBRIDGE

Intelligent Liquid Pipeline & Terminal Operations

AVEVA eSCADA and the AVEVA PI System — Better Together by Enabling Synergy Value and Intelligence

Challenge

Finding information

Seeing the pipeline and terminal systems
as a whole — many SCADA screens to
navigate

Reactive & cumbersome troubleshooting

Seeing flow paths in real time &
retroactively to troubleshooting

Reactive vs proactive, exception-based
operations

Enabling remote SME support

Solution

* Integrated the AVEVA eSCADA and PI System to
capture synergy value

* Configured Pl AF in both a standards and linear
hierarchy using templates

* Configured Pl Vision displays to provide system
views and to easily find information

e Configured Pl Event Frames for proactive
identification of issues & enhanced troubleshooting

 Started the journey to developing overlay Pl System
based applications like pump efficiency, cavitation
avoidance, etc.

Benefits

* Significant improvement in SME
effectiveness and efficiency

* Improved flow path visibility and
associated analytics in support of FBI

* Move to proactive, exception based
intelligent liquid pipeline & terminal
operations

* Ability to capture and share knowledge
and best practices

AV=VA



The Result of Easy to Find Process Information!

@ Count of Daily Access @ Count of Users
800

ENBRIDGE

700+ Pl Vision
Monthly Users

\

Pl Process
Book
Removed

200+ Pl Vision
Daily Users

AV=VA
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Steven Textor

Process Engineer

* Enbridge Liquids Pipeline

¢ steven.textor@enbridge.com
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Questions? Please remember to...

Navigate to this se

Please wait for the microphone.

State your name and company. app

Thank you!

—
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, which reflect our opinions only as of the date of this
presentation.

The Company shall not be obliged to disclose any revision to these forward-looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2023 AVEVA Group plc and its subsidiaries. All rights reserved.
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@ linkedin.com/company/aveva
O @avevagroup

ABOUT AVEVA

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries,
including oil and gas, chemical, pharmaceutical, power and utilities, marine, renewables, and food and beverage. Our
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete lifecycle
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver life’s essentials: safe and reliable
energy, food, medicines, infrastructure and more. By connecting people with trusted information and Al-enriched
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered
in Cambridge, UK.

Learn more at www.aveva.com

—
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