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Our energy
network

Natural gas pipelines

25% of the natural gas that North America
uses every day

Oil and liquids pipelines
~20% of the western Canadian oil that goes to
the U.S. Midwest and Gulf Coast

Power generation

Powering more than 4 million homes

UNITED STATES
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As of April, 2022
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In development/construction
Power generation
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As of April, 2022

Natural gas power generation
Nuclear power generation

Unregulated natural gas storage O




Oil and liquids
pipelines

Transports ~20% of Western Canadian crude oil
exports — nearly 3 billion barrels delivered
safely since 2010.

e Covers a strategic corridor near
growing production basins, connected
to key U.S. markets

* Transports ¥20% of Western Canadian
crude oil exports to key refineries in
the U.S. Midwest and Gulf Coast

e Delivers U.S. crude oil from the
market hub in Cushing, OK, to the U.S.
Gulf Coast
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In development/construction

Liquids tank terminals




Liquids pipeling se—

o Liquids tank terminals @
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A forward-looking team

Adoption of modern tools to do
optimization and predictive
maintenance UNITED STATES

WOOD RIVER

PATOKA

Introduction of Seeq in 2021

Implementation in the Liquids CUSHING
Business Unit

HOUSTON PORT ARTHUR



Our Problem

‘ Realized Seeq’s value immediately
‘ Had no path to drive action in the field

‘ Needed to build a system to bridge Seeq insights to action
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Operationalizing - What does it mean?

People
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DMC - Diagnostics and Maintenance Console

Collection of algorithms
and dashboards for »-_,-
condition-based

response -_'.

Daily monitoring, *-

aggregation and
response initiation
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Initial Challenges
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DMC App

99:16 7 g
< Search
< DMCv ¢

Active

Cypress Cypress
East West

Gateway >

Cimarron

Station Stat... No... @Station Ru... @ Station Ru

© 2022 Microsoft Corporation  Terms

Flow at Hardisty (m3/h)

4403

ID Equipment Equipment | Days | Insigly
Tag open

98 CSHNG-BO-  Redundant
MB1 Transmitters
95 FTRSMbedois
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DMC Overview

Cimarron

Cypress
East

Cypress
West

Gateway

Glacial
Lakes

Hardisty

Red River

B Microsoft Bing

Algorithm Details

Hardisty Flow (m3/hr) Last 24 hours

4,400

4,200 W
4,000

Open Insights

Equipment
Tag

91 HSKTT-A2-
MPM-02

90 FTRSM-A2-
MP-02

89 CARMA-A3-
MP-03

© 2022 Microsoft Corporation “Tefms"

Flow at Hardisty (m3hr)

4,255

Insights:

Diagnostics and Maintenance Console

Equipment

Motors
Pumps

Pumps

@ Feedback

Submit an Idea

DMC

Days | Insight Status
open
57 HSKTT-A2 Motor Bearing
Temperature Deviation
57 FTRSM-A2 Pump Bearing
Temperature Deviation
57 CARMA A3 Pump Bearing
Temperature Step Change

In Investigative Action
In Investigative Action

In Technical Review

(EONNEQT



DMC App
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DMC Overview Algorithm Details KPIs

Dashboard
Motors

Motor Bearing DE-NDE Comparison - Step...
Motor Bearing RTD Regression

Motor Current and Voltage Unbalance
Motor Current Imbalance Monitoring - Sof...
Motor Filter Replacement - DP Switch Alarm
Motor Voltage Monitoring

Motor Winding RTD Consensus - Step Cha...
Motor Winding RTD Regression

Motor Windings Threshold Deviation Moni...

Unit Alarms and Trips - Bearing Temperatu...
VED Cell Failure

MOV
pC\/

What it looks for

The 3 phase RTDs are compared to each other
(A-B, B-C, A-C) and a runtime average and a
daily average is calculated. Derivative of
averages is used to trigger action

Current Algorithm Status

Production

Dashboard URL
-~

https://tcenergy.seeq.host/view/8675C04D-
BC06-4C58-8A40-A541C75DED12

Algorithms

Dashboards Developed
What have we found - all Insights (both Open & Closed)
ID Insight Insight description

Windings Step Change phases A-C and A-B. Appears to be a false positive - the temperature difference
(A-B and A-Q) appears to be higher when running on the line, and lower when running on
VFD.

86 OYEN-A3 Winding Phase 3 motor winding RTD becan to deviate on July 10th and is
RTD Deviation Previously observed to be a loose RTD. Fleet and specialist notified.

Image

\ \/‘\\_/ ‘h\‘""/\.( ‘ \

@ Feedback

@ Submit an Idea

Comments

Specialist requested field to take a
look. They tightened the RTD and
issue went away.
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Technology

Event Extraction

Event Storage

B

Visualization

Notifications

rs

Investigation

— SeeqQ ORGANIZER
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Traditional “batch”
business intelligence

Time critical decisions

Value of data to decision-making

Preventive/Predictive

Actionable Reactive

Real Time Seconds Minutes Months

i s
ELP

Source: Perishable insights, Mike Gualtier, Forrester

DMC
Diagnostics Maintenance Console Equipment Lifecycle Planning
Looking forward for anomalies to prevent Taking a step back and doing historical
upcoming issues analysis
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Equipment Lifecycle Plans

Equipment Overview - VFD MV

Last Revised: (Blank) ®

General [ Edit Text ] [EditEquipmentlnformaﬁon]

Select Equipment Type

Equipment Overview Reference Image
T |,
. . . - . E ' L] .
The MV VFD fleet is comprised of one major OEM with several models: Siemens (Gen llle and Gen IV). One Toshiba MV VFD o
(T300MVi) is currently in the fleet at Hardisty West Interconnect. These MV VFDs are primarily applied used in two different

applications: mainline pumps (Pump Stations) and oil storage (Terminal, Tank Farm) booster pumps. The VFD model, ratings, and
configuration vary depending on the application.

The major components of a MV VFD include:

Input transformer

SME Contact Information
Power cells (complete assemblies, capacitors, IGBTs, control boards)

Reliability Equipment

Power system components (fuses, attenuators, hall effect sensors)
Control system components

Cooling system (blower fan assemblies, motor starters, louvers)
Output reactor

Analyses Context
(Seeq) Useful Links ‘

Vendor Documents, Manuals, & Drawings

D ption

Investigative Reports Reliability Analyses

Link Title

v to Pro VFD Avai e VFD Availability Analy
Siemens Drawings ¢ VFD Availability Report - Seeq > Total Pieces of Equipment
Siemens Manuals ¢ Organizer 58
VFD Availability Report - Seeq >
Workbenc

Average MTBF [Hourly] Total VFD Failures Per Year

Average VFD Availability

Year
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People & Ideas
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Ease of Development
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Capabilities
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e

Increased awareness
about the system state

Condition and utilization
based maintenance
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Outcomes

Reduction in unplanned
downtime

v/

Convenient troubled
asset monitoring

Effective risk monitoring

Quick turnaround

Data-driven
prioritization and
decision making

High level of adoption

(EONNEQT



Learnings

Success came in a
way we did not
originally envision

User experience
is key
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Future

* Partner with other Business Units to integrate Seeq into
other tools

* More algorithms
* Intelligent Events

) @ X
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Questions?
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