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Symptom: losing money to shutdowns

Cause: unexpected equipment failure

Project: predict equipment failure
Symptom: many false alerts

Cause: poor data accuracy

Project: improve the data accuracy
Symptom: many false diagnoses

Cause: poor data interpretation
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Data Quality

some common dimensions:

-Ease of
understanding

-Accuracy -Believability -Completeness
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Data Quality

. Why it matters  Impact
[I. What it is Understanding
[II. What to do Action
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[I. What it is
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Interpolation
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9/5/18 21:22
9/5/18 21:26

9/5/18 21:35
9/5/18 21:36
9/5/18 22:01

SOURCE OFFLINE
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Gaps 9/5/18 21:35
Known YLYAREPERE]  SOURCE OFFLINE

9/5/18 22:01

Gaps 9/5/18 21:35

Unknomn 7277777

,,,,,,,,,,,,,,,,,, 9/5/18 22:01
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V1 QU estionable this value might not be useful

V1 Substituted this value was modified

V1 Annotated this value has a note attached
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Complex value: 42.0
Quality quality: Uncertain - Last Usable Value

Quiality as reported by some sources

Metadata °C M

(t V)
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Uncompressed

Compressed
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Well-sampled

Under-sampled

Well-sampled,
compressed
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time trend spectrum

Dataset 1

Data?set 1

0 0.05 0.10

Data?set 2

Trends @
10x compression

Frequency

spectra
_ (black original)

0 0.015 0.030

Dataiset 3

.........................................

0 100 200 0 0.125 0.250

time/sample intervals f, as fraction of sample frequency
el 0Slsoft from Thornhill, Nina F., Choudhury, M.A.A. Shoukat, Shah, Shirish L.: The impact of compression on data-driven process analyses. In: Journal of Process Control,14(2), 389 — 398 (2004)
Reproduced here under fair use for critique of this work
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Falsely
precise

Realistic

/' OSlsoft.
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42.018382

S

Sensor accuracy: +2%

/
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Raw Interpolated together
Time Value A Value B Time Value A Value B

8/21/18 17:50 78.751 8/21/18 17:50  82.663 78.751
8/21/1817:52  33.899 8/21/18 17:52  33.899 86.657
8/21/18 17:53 94.162 8/21/1817:53  12.679 94.162
8/21/18 18:07 79.858 8/21/18 1807  56.308 79.858
8/21/18 1816  37.222 79.656 8/21/18 1816  37.222 79.656
8/21/18 1827  68.398 8/21/18 1827  68.398 64.163
8/21/18 18:30 97.063 8/21/18 1830  79.185 97.063
8/21/18 18:41 35.461 8/21/18 1841  18.486 35.461
8/21/18 18:50 42.960 8/21/18 1850  8.759 42.960
8/21/18 19:00  72.527 8/21/18 19:00  72.527 74.234

7 osisoft
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What is the average value Naive
in this window? e.g. AVG() in SQL or Excel

A+B+C+ -
=[=0.13

n

Time-weighted

[A-ATja+ AB - ATpp + -

AT =|4.38
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What is the average value Naive
in this window? e.g. AVG() in SQL or Excel

A+B+CH+ -
=[=0.13

n

Time-weighted

[A-ATj4+ AB - ATyp + -

AT =|4.38
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[II. What to do
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Adjust your data collection settings

Filtering @ Sampling rate
1 gL

Compression

0Slsoft.
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. LT e SR
Add sensor metadata to your PI Assets

EI-;--I s 3 | &7 Regenerant Temperature 172.9 °F
------- = =] Process maximum 220 °F
....... M =] Process minumum 150 °F
....... . Bl Scsvch atciutoaey 2 delta °F
------- i =] Sensor maximum 480 °F
....... | =] Sensor minimum 0 °F
- @ =] Sensor type Type K Thermocouple

! OSlsoft.
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Cleanse your raw data

right in the PI System so others can benefit too
| < Demand

< &l anomalies as bad data

e;j.'i Raw

Original

Cleansed

/" OSlsoft.

PIWorld sarceLona 2018
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lara Substation Transformer
Feeder Line Voltage

9/5/18 22:40
9/5/18 22:30
9/5/18 22:20
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Interpolate when you need regularity

Santa Clara Substation Transformer

2 Feeder Line Voltage
Phase A Phase B

Phase C

4 In Out Delta In Out Delta In Out Delta

. e 5 9/5/18 23:00 988.84 179.03 0.34 1028.00 122.36 0.40 1000.60 127.96 0.18
]-O_mante ® & 9/5/18 22:50 1032.25 130,71 0.10 978,92 130,39 0.49 1023.66 119,19 0.59
sam p | es e 7 9/5/18 22:40 1045.66 123.:1:1- 1043.15 122.06 0.55 953.55 118.79 0.03
e = 9/5/18 22:30 9587.51 123.36 0.00 976,46 128,42 0.40 850,32 120.04 0.08

e 9 9/5/18 22:20 956,92 127.33 0.25 1027.40 128.31 0.01 960.32 129.08 0.56

e 1O 9/5/18 22:10 1018.62 12871 0.09 102645 124,75 0.23 1032.61 129,70 0.04

o 11 9/5/18 22:00 1029.66 123.74 0.32 998,33 122.17 0.17 1037.60 131.02 0.08

o 12 9/5/18 21:50 559,96 124,25 0.03 877,33 124,61 0.16 1048.14 126,98 0.25

e 13 9/5/18 21:40 994.02 120.92 0.22 996,89 124.66 0.00 1015.86 122.23 0.31

o 14 9/5/18 21:30 957,34 128.68- 997,28 121,06 0.24 977.83 129.73 0.46

e 15 9/5/18 21:20 1029.46 121.18 9%8.50 130.60 0.58 1037.84 121.45 0.55

7 OSlsoft
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Use time-weighted aggregates

when appropriate, and set a minimum quality

Calculation mode

averagel[time-weighted]l

=

takal
MRIFINLIMm
MAERILTT

standard deviation
range
ok

average [Hme-weighted)
averag_[event-weighted] |

OSlsoft.
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Calculation mode

average [time-weighted) W E

Advanced
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Calculation baziz

tirme-weghted E

E xprezzion zampling

compressed E

Exprezzion sampling frequency
10rn

b inirnumm percent good
2l
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Aggregate on phases or states
L= I ] I~ L]

PI Event Frames

1 4.65 10.1 0.20 329

2 4.22 10.8 0.19 33.0

3 741 0.02 4.2 13.5

! OSlsoft.
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and now...
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Contact Information

Brandon Perry

Research
OSlsoft
bperry@osisoft.com

IIIII
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Data Quality at TransCanada

Keary Rogers & lonut Buse




TransCanada Corporation
(TSX/NYSE: TRP)

One of North America’s Largest Natural Gas Pipeline Networks
. Operate 91,900 km (57,100 mi.) of pipelines

. Transport ~25 per cent of continental demand

. Over 650 Bcf of gas storage capacity

One of Canada’s Largest Private Sector Power Generators

. 11 power facilities, approximately 6,100 MW

. Diversified portfolio including wind, nuclear and natural gas

Premier Liquids Pipeline System

. 4,900 km (3,000 mi.)

Natural Gas Pipeline e

. Keystone System transports ~20 per cent of Western Canadian Liquids Pipeline s

exports Power Generation €
. Safely delivered more than 1.9 billion barrels of Canadian oil to Natural Gas Storage ®
U.S. markets

Liquids Tank Terminal @
0OSlsoft

: PI WOI’|d BARCELONA 2018
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North America Natural Gas Demand Growth
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City Centers
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Universities
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Schools
«<= Play,
*‘ Learn

: Pl WOI’|d BARCELONA 2018 #PIWorld  ©2018 OSisoft, LLC 36



R s s /v /A
Our Children
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Medical Facilities
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Elderly
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Why Does Real-Time Data Quality Matter?
Fleet Optimization

OpsVision

Expose Data to
Operations Personnel

Early Detection of
Functional Degradation

Asset Performance
& Efficiency

OSlsoft
#PIWorld  ©2018 OSisoft, LLC 40
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How Real-time Data Impacts Our Business?

Functional
degradation
starts occurring
on the gas
producer bearing
drain packing

0Slsoft

: PI WOI’|d BARCELONA 2018

Abnormal Oil
Tank Pressure
Increase is
flagged through
SQC anomaly
detection

Reliability Analyst
performs data
analysis &
communicates to
Maintenance
Lead

Unit is back in
service. Failure
was mitigated
without any
customer impact

Unit is taken
offline planned,
controlled &
safely. The drain
packing is
replaced

#PIWorld  ©2018 OSisoft, LLC 41



Real-time Data | Technology & People

Sensors Network Pl Pl Data Pl Asset
& PLC Interfaces Archive Framework

Automation Network Real-time ~ore
& Control Support Systems Reliability

= Hardware + [&0d Software + {@mPeople 24/7 365

|EEe LT
ft.

0OSlsoft
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Real-time Data | Process

Pl Asset
Framework

Ensuring Data Completeness & Timeliness

0Slsoft

: PI WOI’|d BARCELONA 2018

B

(9)
-

~ Automation

Data Quality
Check

Communication
Documentation

873 N

1'488 X Bad Value OStle

W Suspect Tags
4 Scar: Sep 25 05:00 AM 202 91

Fiat Line >_DataGap

Dashboard Reliability =
Statistics & Context

& Control

(9)
A

Network
Support

(@)
-

Real-time

»

Systems
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North East Central East South East Heartland Mid America Borders West Great Lakes

Data Quality Sensor Coverage Process Management

5:00 AM 18,464 707 | 3.8%
£ Scan Time W Tags Scanned X Bad Value - = ©CReload | & Download

@ Mid America © Eunice - Unit 2

@ Central Fast & Lost River - Unit 12

Manage Pending +

Attribute Investigation Tag Message Last Run

Ambient Temperature

@ Inv (TCPL\brendan_bell)

® LostRiver_CS.AME.Unit_12.T1_Air_Inlet_Temperature

Bad current value. Over 24 hours stale.

04/16/2018

BHP

@ Inv (TCPL\brendan_bell}

© LostRiver CS.AMEUnit_12ABHP

Bad current value. Over 24 hours stale.

04/16/2018

Fuel Rate

@ Inv (TCPL\brendan_bell)

@ LostRiver_CS.AME.Unit_12.Fuel Rate

Bad current value. Over 24 hours stale.

04/16/2018

Gas Producer Speed

© Inw (TCPL\brendan,_bell)

@ LostRiver CS.AME.Unit_12.NGP_Speed

Bad current value. Over 24 hours stale.

04/16/2018

PCD

@ Inv (TCPL\brendan_bell)

© LostRiver CSAMEUnit_12PCD

Bad current value. Over 24 hours stale.

04/16/2018

Power Turbine Speed

@ Inv (TCPL\brendan_bell)

O LostRiver_CS.AME.Unit_12.NPT_Speed

Bad current value. Over 24 hours stale.

04/16/2018

T5 Average

@ Inw (TCPL\brendan_bell)

@ LostRiver_CS.AMEUnit_12.T5_Average

Bad current value. Over 24 hours stale.

04/16/2018

BAM Band 0

@ Inv (TCPL\brendan_bell)

@ LostRiver_CS.AME.Unit_12.BAM_Band_0_Max_Peak_Amplitude

Bad current value. Over 24 hours stale.

04/16/2018

BAM Band 1

@ Inv (TCPL\brendan_bell)

® LostRiver_CS.AME.Unit_12.BAM_Band_1_Max_Peak_Amplitude

Bad current value. Over 24 hours stale.

04/16/2018

Bad current value. Over 24 hours stale.

04/16/2018

BAM Band 2 Path: I8

Run Hours Scanned

BAM Band 3 Total Coun @ LostRiver_CS.AME.Unit_12.BAM_Band_3_Max_Peak_Amplitude

© LostRiver CS.AMEUnit_12.BAM Band_2_Max Peak_Amplitude

Bad current value. Over 24 hours stale. 04/16/2018

Drain Temp Bearing 1 & LostRiver CS.AME.Unit_12.Bearing_1_Drain_Temp Bad current value. Over 24 hours stale. 04/18/2018

Drain Temp Bearing 2 & 3 @ LostRiver CS.AME.Unit_12.Bearing_2_3 Drain_Temp Bad current value. Over 24 hours stale. 04/16/2018

Drain Temp Bearina 4 & 5 d 6 @ LostRiver CS.AME.Unit 12.Bearina 4 5 Drain Temp Bad current value. Over 24 hours stale. 04/16/2018
@ Central East & Strasburg - Unit 3

@ Heartland & Saint John - Unit 7

BARCELONA #PIWorld  ©2018 OSisoft, LLC




Real-time Data Quality | Failure Scenarios

b 4
Bad Value

Flat Line

Complexity

v Accomplished

v Accomplished v Accomplished

- P|W0r|d BARCELONA 2018

\/ Future Work
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Contact Information

Keary Rogers

Manager, Core Reliability
TransCanada US Gas Operations
keary_rogers@transcanada.com

lonut Buse

Team Leader, Enterprise Analytics
TransCanada US Gas Operations
lonut_buse@transcanada.com

0Slsoft.
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Questions?

Please wait for \
the microphone |

State your
name & company

g 7 osisoit
P|W0r|d BARCELONA 2018

Please rate this session
In the mobile app!

Search =
“OSlsoft” in

your app store &

# Download on the
¢ App Store

X GETITON
P> Google Play
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