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Forward-Looking Information and Non-GAAP Measures

This presentation includes certain forward looking information, including future oriented financial information or financial outlook, which is intended to help current and potential investors
understand management’s assessment of our future plans and financial outlook, and our future prospects overall. Statements that are forward-looking are based on certain assumptions and on what
we know and expect today and generally include words like anticipate, expect, believe, may, will, should, estimate or other similar words.

Forward-looking statements do not guarantee future performance. Actual events and results could be significantly different because of assumptions, risks or uncertainties related to our business or
events that happen after the date of this presentation. Our forward-looking information in this presentation includes statements related to: future dividend growth and the future growth of our core
businesses.

Our forward looking information is based on certain key assumptions and is subject to risks and uncertainties, including but not limited to: our ability to successfully implement our strategic initiatives
and whether they will yield the expected benefits, the operating performance of our pipeline and energy assets, economic and competitive conditions in North America and globally, the availability,
demand for and price of energy commodities and changes in market commodity prices, the amount of capacity sold and rates achieved in our pipeline businesses, the amount of capacity payments
and revenues we receive from our energy business, regulatory decisions and outcomes, outcomes of legal proceedings, including arbitration and insurance claims, performance and credit risk of our
counterparties, changes in the political environment, changes in environmental and other laws and regulations, construction and completion of capital projects, labour, equipment and material
costs, access to capital markets, interest, inflation, tax and foreign exchange rates, weather, cyber security and technological developments. You can read more about these risks and others in our
November 8, 2017 Quarterly Report to Shareholders and 2016 Annual Report filed with Canadian securities regulators and the SEC and available at www.transcanada.com.

As actual results could vary significantly from the forward-looking information, you should not put undue reliance on forward-looking information and should not use future-oriented information or
financial outlooks for anything other than their intended purpose. We do not update our forward-looking statements due to new information for future events, unless we are required to by law.

This presentation contains reference to certain financial measures (non-GAAP measures) that do not have any standardized meaning as prescribed by U.S. generally accepted accounting principles
(GAAP) and therefore may not be comparable to similar measures presented by other entities. These non-GAAP measures may include Comparable Earnings, Comparable Earnings per Share,
Comparable Earnings Before Interest, Taxes, Depreciation and Amortization (Comparable EBITDA), Funds Generated from Operations, Comparable Funds Generated from Operations, Comparable
Distributable Cash Flow (DCF) and Comparable DCF per share. Reconciliations to the most closely related GAAP measures are included in this presentation and in our November 8, 2017 Quarterly
Report to Shareholders filed with Canadian securities regulators and the SEC and available at www.transcanada.com.
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http://www.transcanada.com/

TransCanada

Using PI AF/EF and PI Vision to Improve
Ultrasonic Meter Testing and Performance

Continue the success of ‘ Use PI AF/PI Vision to Ultrasonic
TransCanada’s Enterprise meters; expand to other “smart”
Analytics program by looking at assets; Leverage Existing EA
Gas Measurement related assets

* 500 ultrasonic smart meters; dark data; « Configure PI AF/PI Vision templates with

* Manual testing process ~ 1/month; Slilz neoliEEmageh

» Deploy using Pl AF tag auto creation of tag;

* Improve accuracy;, Links to metadata;
+ Evolve to proactive, exception based; » Develop Pl AF tuning processes to evolve
over time

* Reduce impact to customers; ] .
» Develop process to track business impact;
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Moving from a reactive/manual
testing process to a proactive,
exception based process —
generating significant business
value and customer success;

Identified 75 meter issues to date;

Considering frequency reduction or
elimination of manual testing;

Reduction in customer satisfaction issues;

Reducing O&M and lost opportunity costs;
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Ultrasonic Testing 101

Traditional Method:

» Diagnostic data pull over a 2 minute period, at most once per month

» Often requires windshield time

« Manual interpretation of results, with varying skill levels in spotting issues

» Data can be pulled during no flow conditions or miss intermittent anomalous conditions

3Sible Anomalies that can be Detected in Pl AF:
- *» Excessive velocity « Symmetry deviation

* High gain * Flow profile deviation

hord performance * High turbulence

» Speed of sound deviation

ation failure » Speed of sound measured vs theoretical

7] 0Slsoft.
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Process Highlights

‘ Tune Anomaly

Expressions &

Ptit

= o ' Visualize & Rackfil
Create Pl AF Meter “Digital Twins”: . Evaluate T{?;Eg ijlsse&
+ Sick Maihak Anomalies Cases

Instromet Map Tags & Exception Basis

Daniel Metadata
® - Auto tag creation
- SQL sources

- Table Lookup
Build Templates
w/lInitial Analysis
Expressions w/SMEs

3 PI Vision Templates
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Analysis Rule Example

General Attribute Templates  Ports  Analysis Templates | Motification Rule Templates
2] | Mame: EFG - Symmetry Deviation
= pylame Configuration Schedule Output(s) -~ Deescription:
fid  Diagnostic checks active QualityGood := NOT Bad... Matural DiagnosticChecksActive Categories:

L

H  EFG - Chord Performance Deviation DataQualityGood: Not(Ba... Frequency=360... Event frame
IH EFG - Chord Status StarfTriggerl: "ChordASta...  Frequency—720... Event frame AnahysisiiypesC ) Esgpressicn N RCikip O (B P EE e
-  EFG - Communication Outage StartTriggeri: BadWal(Flo. Frequency=360.. Event frame B ES SR DEES LIRS SR R R USRS
I  EFG - Flow Profile Deviation StartTriggerLookbackTirm. Frequency=260... Event frame siEESEE s oSSt oo tosSeety sistIoSSool wrietn s 2moc
H  EFG - Gain High StartTrigger: Taglvg('Ga Frequency=360... Event frame
H  EFG - High Velocity StartTriggerl: ‘FlowVeloci... Frequency=360... Event frame
- EFG- SOS Comparison AGATO to...  StartTrigger]: Abs(Taghli_.  Frequency=360... Event frame
IH EFG - SOS Comparison Deviation StartTriggerl: 'IsFlowing'...  Frequency=360... Event frame
- EFG - Symmetry Deviation StartTriggerLookbackTim... Frequency=360... Event frame -
Example Element:
Event Frams Templates | EF USM Syrmmistry Deviation ~

[ | [ Evelate |

Mame Expression True for Sewerity Walue at Evaluatio  Value at Last Trige
51 Wariables

StartTriggerlookbackTime TE_aht

EndTriggerlookbackTime "E_zan-

StartTriggerSymmetryAverage | TaglAvg( " Symmetry” ,StartTriggerlLookbackTime, "> )

EndTriggerSymmetryfverage Taghvg( "Symmetry” ,EndTriggerlLookbackTime, "=")

SymmetrylLowmlimit "Symmetry | LCL"

SymmetryHighlLimit " Symmetry |UCL "

BRERERE

DiagnosticInactiveTime TimeEq( "DiagnosticChecksActive’,StartTriggerLookbackTime, ** ", DigState{ " Inactive™, "I

=1 Start triggers
StartTriggerd
= End trigger

EndTrigger

|DiagnusticIna(tivETime = ® AND (StartTriggerSymmetryAverage < Symmetrylowlimit OR :| 4 hours |

|(EndTriggerSymmEtryAverage > SymmetryLowlLimit AND EndTriggerSymmetryAwerage < 5ynlr|1-| | | |

Add a new variable Add a new start trigger Adhanced Event Frame Settings... |

Scheduling: @ Periodic

Period: O1h 00m 00s, Cffset: 00h 12r 00s

3 Event-Triggered

OSlsoft.
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Pl AF Structure & Element Template Example

o]

File

- PI System Explorer

View Go Toels Help
@ Database ¥ QueryDate ~ @ @& | @ Back ) |H, Checkin ¥}

@ Mew Template - 5y New Attribute Template |

=]
3]

o

O-E-E--E

o,

3 Templates

(@ Element Templates
Fil- (G EquipBoltOns
B~ (G EquipGeneral

(G Filter
[ (G Gas Chromatograph
B (G Meter

El- G Meter Hourly
F (g Meter Hourly - West
8 Meter Hourly Disphragm
(@ Meter Hourly Orifice
8 Meter Hourly Rotary
8 Meter Hourly Turbine
T |
(8 Ultrasenic Meter Daniel - Ne Comm
(@ Ultrasonic Meter Instromet
(8 Ultrasonic Meter Instromet - 3 path
(% Ultrasonic Meter Instromet - No Comm
(8 Ultrasonic Meter Sick Maihak.
3] Ultrasonic Meter Sick Maihak - Mo Comm
8 Odorant Tank
RTU
£ Interface
5 Line Pack
(% Line Pack BTU

(% Svstem line pack
h TyPeMix
(% Weather Area

a Event Frame Templates

Model Templates

(- i Transfer Templates
@ Enumeration Sets
Reference Types
Tables

& Table Connections

- [_] Categories

(@ Analysis Categories
Attribute Categories

(&) Element Categories

(&) Notification Rule Categories
Reference Type Categories
Table Categories

(& Elements

e Unit of Measure

OSlsoft.
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General Attribute Templates  Ports  Analysis Templates Notification Rule Templates
Fter o -]/
|75 ¢/ 8l name | Description Default Value Data Reference @& |~
=] Category: Equipment General
=g Make Make Daniel <None>
i Model Meter Type PIPoint
|5dh Users Guide Manufacturer's User's Guide (Installation and Operations) http:/f son.com/decuments/automation... | URI Buider
=] Category: Equipment Specs
< IsAnyLogFull Indicates if any log (System, Audit, Alarm, Hourly or Daily) i... |False PIPoint
= PipeArea Cross sectional internal area o0ft2 Formula
G PipeDiam The pipe inside diameter 0in PIPoint
< xdorFreq The output frequency of the transducers. A transducer fre... |0 PIFoint
<& ZeroCut Velocity threshold below which the flow velodity is considere... |0 ft/s PIPoint
a Category: Instantancous Data
‘ | [Egh Uncorrected Theoretical ‘ |u MSCFH |Farmula
‘ | = Uncorrected volume Flow Rate ‘Mecer level uncorrected volume flow rate |u MCFH |Tab\a Lookup
=] Category: Station Information
‘ | [y MS Number ‘Measuremsnt Station number |$$$&5s |smng Builder J
‘ | [=g Station Number ‘Measuremem: Station number |ssssss |5mng Builder
a Category: USM Cherd Performance
& PerformanceChordA1 0% P1Point
<& PerformanceChordA2 0% PI Point
& PerformanceChordB 1 0% PIPoint
] < Performancechords2 0% PIPoint
& PerformanceChordC1 -] P1Point
& PerformanceChordC2 0% PI Point
i@ PerformanceChordD 1 0% PIPoint
= i PerformanceChordD2 0% PIPoint
<@ Performancelndex Qverall indicator of USM chord performance 0% PIFoint
=] Category: USM Chord Status.
G ChordAStatus 0 PIPoint
= G ChordBStatus ] PIPoint
<& Chordcstatus o PIFoint
<& ChordDStatus -] P1Point
Category: USM Flow Velodity =~
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Pl AF Automatic Tag Creation Example

» Use parameters inside tag
creation templates

‘» Standardizes tag
onfiguration

/7~ ] OSlsoft.
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oit Class: | [ Import...
tType: |
ntAtwbute  value
archiving 1
compdev 0.1
compdevpercent 0
mpmax 28801
comprmin 0
wwwwww 1
convers 1
datasecurity
descriptor %@StationDescription | TagDescrPrefix% USM - Run%@Run Number% %Attribute%
digitalset
displaydigits -5
engunits ftis
excdev 0.05
excdevpercer 0
xxxxx 500
examin 0
aaaaaa
filtercos ']
future 0
i ag%
location: 1
location: %@HModbus Device ID%
location3 603
location4 %@ | Modbus Scan Class | Modbus Scan Class Code%
locations. 13560
pointsource %@PointSource%
plsecurity
scan 1
shutdown ]
sourcetag
span 200
squareroot 0
step 0
talcode 0
typicalvalue 50
erint1 0
erint2 0
erreal
real

Lo 10 e |
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Backfill Example

New Pl AF analysis

SlElmo—

Name Expression Value at Evaluatio Value at Last Trige Output Attribute
ChordAleight L1382 Map
ChordBieight L3618 Map
I
. [
ChordCieight L3618 Map
ChordDieight .1382 Map
*Perfor hordAl" *ChordAWeight + 'PerformanceChordBl'*ChordBWeight + *Performance Performancelndex

‘PerformanceChordAl’ *ChordAWeight + 'PerformanceChordBl’*ChordBWeight + ‘PerformanceChordCl’*ChordCWeight + 'PerformanceChordDl’*ChordDWeight

Add 2 new variable

Scheduling: @) Event-

rigger on (Any Input

iggered () Periodic [Ancea]
=

OSlsoft.

PIWorld san rrancisco 2019

Preview results

& Preview results for Chord Performance Index

Start Time:

. 3/24/2019 12:43:43.500 PV [ 0.1282
Bac kfl I I 3/24/2019 12:45:42,591 PM [0.1382
3/2/2019 12:47:42.218 PV | 0.1382

Trigger Time. ChordAWeight ChordBWeight ChordCWeight ChordDWeight Performancelndex (%) PerformanceChordAl
3/24/2019 12:31:42.789 PM | 0.1382 03618 03618 0.1382 92402 100 A
3/24/2019 12:33:43.151 PM | 0.1382 03618 03618 0.1382 95.658 100
3/24/2019 12:35:43.35T M |0.1382 03618 03618 0.1382 93849 100
3/24/2019 12:37:43.688 PM |0.1382 03618 03618 0.1382 97.106 100
3/24/2019 12:39:42.784 PM |0.1382 03618 03618 0.1382 98,553 100
3/28/2019 12:41:42.443 M |0.1382 03618 03618 0.1382 96.744 100
03618 03618 0.1382 85.89 100
03618 03618 0.1382 96.744 100
03618 03618 0.1382 98.553 100
3/24/2019 12:49:43.173 PM |0.1382 03618 03618 0.1382 96.744 100’
3/24/2019 12:51:43.427 PM |0.1382 03618 03618 0.1382 96,553 100
3/24/2019 12:5343.710 PM |0.1382 03618 03618 0.1382 100 100
3/24/2019 12:55:42.572 PM |0.1382 03618 03618 0.1382 100 100 .

columns (excluding Time)

Columns in the table above display results for all calculated values and input attributes. The trend below displays data for the first 8

© ChordAlWieig ~

Value Scale: @ Single O Multiple

® 0.1387 © 0.3618 # 03615 © 0.1382 M 03,8434 11 100 & 83 4 100 01382

© ChordBWeig

03618

70
60
50
40 © ChordDWeic
30 01382
o & Performance
0 93.2404
3/6/2019 8:54:28 AM 29.9 days 45201985428 AM | | ¢ >

#PIWorld
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Visualization Example

© Pl Vision

V) OPSVision-USM-Daniel

"8 Test Station

Unit Overview

Equipment Specs
Make: Daniel

Meter Size: 6

Flow Velocity
[37
136

F35

pE | L) O

iy Measurement Analyst: Mary Analyst
M&R Technician: Jill Technician

Power Type: Commercial AIC

Active
Status

Flowing

Model: 3422 - Dual-X SeniorSonic

View Map

User Guide

3/14/2019 1:02:48 PM

Flow Geometry Ratios
Ms

F14

F13
F12
11
k1
Los
F08
FO7
06
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1d

3/15/2019 1:02:48 PM

Details

Receipt Into: My pipeline
Delivery From: Your pipeline
Poll Frequency: Hourly

RTU Event Count

0.32808 ft/s

Low Flow Cutoff

55
545 025
0.5

Hn.7s

225

MCFH
Uncorrected Volume Flow Rate

Gain Flow Velocity Differential
[o

1472019 1:02:45 PM 1d 3/15/2019 1:02:48 PM 31142019 10243 PM 1d 3152019 1:02:48 PM
Turbulence Swirl Angle
4 Al
09
ap 08
b 07
06
25 05
04
i 03

02

R0
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Example 1: Flow Profile Anomaly

Flow Geometry Ratios
[1.19

=S
1125
1.1

=1.075
+1.05
- 1025

=1
L Ug?ﬁ L L il L L
172472019 1:51:42 PM 113172019 2:37:16 PM

bris removed from meter tube in a matter of days
ed months of reduced meter certainty

> PIWorld san erancisco 2
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Example 2: Transducer Anomaly

B
80
70
60
50

L
L40
F30
LZO

10
o

1+
8/3/2018 10:57:58 AM

8/3/2018 10:57:58 AM 9/2/2018 10:57:58 AM

Low transducer performance detected
\ith Pl Vision we see correlation to noise

W 2 3
@ 8 &

"
e & &

INOISEAMPMUCEChOMAAT (MmV)

NesseArpReCh A1 f1V)
© © 0 06 06 0 © o

°
g 83 a

g

9
e o

* Noise correlates to pressure differential
across control valve;

» Created knowledge — how much before
negatively impacting the meter...Tune Pl AF!
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Example 3: Excessive swirl

Swirl Angle
(7
6.5

6

3
3
45
4

8.5

5]
1112019 4:11:44 PM o 1272019 12:11:44 AM

irl anomaly indicated partial blockage of the gas stream
0 prompt removal of foam caught in flow conditioner
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Perspectives in Best Practices

1. Take time with your asset templates not just to map
attributes to tags, but to allow AF to create your tags;

2. Utilize your templates in PI Vision — why build more
than one screen for the same kind of asset?

3. Spend time with your SME/asset experts. Build their
knowledge into Pl AF analyses;

. Tune Pl AF Expressions over time — do not try to build
ne “perfect Pl AF template”. Use agile methodology;

your findings, develop KPIs, and ensure
S value awareness;

Flow Velocity

1/26/2019 2:09:42 PM

13172019 4:15:48 AM

#PIWorld
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TransCanada

Using PI AF/EF and PI Vision to Improve
Ultrasonic Meter Testing and Performance

Continue the success of ‘ Use PI AF/PI Vision to Ultrasonic
TransCanada’s Enterprise meters; expand to other “smart”
Analytics program by looking at assets; Leverage Existing EA
Gas Measurement related assets

* 500 ultrasonic smart meters; dark data; « Configure PI AF/PI Vision templates with

* Manual testing process ~ 1/month; Slilz neoliEEmageh

» Deploy using Pl AF tag auto creation of tag;

* Improve accuracy;, Links to metadata;
+ Evolve to proactive, exception based; » Develop Pl AF tuning processes to evolve
over time

* Reduce impact to customers; ] .
» Develop process to track business impact;

7 oSlsoft.
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Moving from a reactive/manual
testing process to a proactive,
exception based process —
generating significant business
value and customer success;

Identified 75 meter issues to date;

Considering frequency reduction or
elimination of manual testing;

Reduction in customer satisfaction issues;

Reducing O&M and lost opportunity costs;
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Real-time ultrasonic meter testing

Brad Barker

Gas Measurement Technology Consultant

TransCanada
brad_barker@transcanada.com
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Questions?

Please walt for

the microphone gt

State your
name & company

& 0Slsoft.
PIlWorld san rrancisco 2019

Please remember

=
TO DOWNLOAD &

APP, SEARCH
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PIWorld

# Download on the ETITON
@& AppStore P> Google Play
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