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Williams handles 30%
of natural gas
consumed in the US

Handles gas used by 77
million homes and
businesses

Own and operate more
than 32,000 miles of
pipeline in 25 states

Gas processing
capacity of 7.4 bcf/d
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Meter Conditions wﬁ&
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Freeze Defined by Trend Signhatures Williaris.

e TEMPERATURE op

DP
ZERO

ZERO

® MAX DP RANGE

® STATIC PRESSURE

® STATIC PRESSURE

DP Over-range Unstable DP
Often indicative of a plate freeze Often indicative of a tube freeze
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Program History

e Random Catch - Historical

Started in 2015

* Rules-based Approach
« PlVision Analytics
* Seeq for Rule Development

e Formalizedin 2019

* SSRS Automated Reporting
* PowerBI User Interface

e Advancementin 2023

* Machine Learning
* User Feedback
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Machine Learning Approach Willignis.

* Goalistoovercome limitations of rule-based approach
* Fewer false positives and false negatives
 Automated - less time required of analyst
* Itseasierto build an ML model than to develop highly-complex rules
* Replace the review process with a model
* Increase identification accuracy

 Goalis notto predict meterissues
* Prediction not particularly useful

* Successful model developed in 2022/2023

« Extensive assistance from Seeq customer success team in
developing model

e Confirmed the model is more accurate than the rules-based
approach
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ML and Continuous Learning at Scale Willams

1 (On demand or periodic) 2 (0n demand or periodic) 3 (In real time) 4 (In real time)
Asset Configuration in : .
Indication across all Meter Freeze
P| AF — .I\/.Iodel Build & — —) —— Incident
(Meters) Training across Assets meters cidents

Manual Conditions, Feedback
Formulas across False Corr e Volumes
Assets Positives/Negatives Remediate Freeze

Ground Truth
(Known Meter Freezes)

Add New Meters

Include/Exclude Known
Conditions
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Monitor by Exception at Scale Williaris.

probability event count event capsules
Meters_ML >> WAM >> Meters >> 98011-01 | 0.7900000000000000 M ﬁ G = !] e (v Ilﬁ | 8 m ®y
Meters ML >> WAM >> Meters >> 94810-01 | 0.7900000000000000 Calendar  Chain ~ Capsule  Compare ~ Onelane  OneY-Axis Reset Labels Gridiines ~Summary ~ Dimming
Meters_ML >> WAM >> Meters >> 96170-01 | 0.7900000000000000
Meters_ML >> WAM >> Meters >> 94795-01 0.78375 Predicted FI'EEZG vents ML
Meters_ML >> WAM >> Meters >> 96817-01 0.78 T | ([ [
Meters_ML >> WAM >> Meters >> 98213-01 07725 A»Gathering Systems» SWW> Meters , 0.0.0.¢.Freeze Prediction ML
Meters_ML >> WAM >> Meters >> 98146-01 | 0.7710000000000000
Meters_ML >> WAM >> Meters >> 94538-01 0.77 .
Meters_ML >> WAM >> Meters >> 94763-01 0.77 @ 01786-01
Meters_ML >> WAM >> Meters >> 98474-01 | 0.7700000000000000 ©
Meters_ML >> WAM >> Meters >> 94565-01 0.758
Meters_ML >> WAM >> Meters >> 94350-01 | 0.7528571428571430 @ EET
Meters_ML >> WAM >> Meters >> 94733-01 0.75 O 4502401
Meters_ML >> WAM >> Meters >> 10432-01 | 0.7500000000000000 © sl
Meters_ML >> WAM >> Meters >> 96935-01 | 0.7500000000000000
Meters_ML >> WAM >> Meters >> 94636-01 0.7475
Meters_ML >> WAM >> Meters >> 94838-01 0.745 © 9000401

Meters_ML >> WAM >> Meters >> 94804-01 0.74

© M0

0.1.0.Temperature, , 0.4.0.5tatic Pressure

e 90030-01
Meters_ML >> WAM >> Meters >> 94922-01 0.74
Meters ML >> WAM >> Meters >> 9802201 074 () Vel
Meters_ML >> WAM >> Meters >> 10451-01 | 0.7327272727272730
Meters_ML >> WAM >> Meters >> 96256-01 | 0.7300000000000000
Meters_ML >> WAM >> Meters >> 98221-01 0.73

Meters_ML >> WAM >> Meters >> 94834-01 | 0.7271428571428570

ol v bl i i S i

Meters_ML >> WAM >> Meters >> 96586-01 0.726
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Solution Development Willignis.

Ad-hoc/Offline
Access meter data from Identify confirmed freeze
Seeq Workbench events & normal operation

@ » Gathering Systems » SWW » Meters

& 0178601 = : ‘ Build Seeq ML Obt.aln Iinstant
01829-01 = Model InSIghts
45009-01 — D

45024-01 = ®

45601-01 \

4723301 - ) = . F "
Provide Feedback rovide Feedbac

& Retrain

90004-01

90030-01

Q8888888

90067-01

Real Time

= mewmwmmmmw Foo

P SO U @ Operationalize
et T S——

Publish to stakeholders Identify Freeze Events
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Engagement Model Willigms.

Fast Iterations and End to End Management  ——
4 )
Williams
\- J

Fast iterations
* Weekly discussion between Williams team
(Skeeter) & Seeq team (Sepide, Andres, Ashwin)
 More frequent meetups during delivery weeks

Seeq
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Machine Learning Approach
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Next Step: Contain process entirely in Seeq
* |dentification
* Analysis
 Feedback
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Impact

e Meter Errors

 More likely to OVER-
measure gas than under-
measure

* Appears as aloss when
reconciling with customer

 Gas must be replaced at
Williams expense
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Thank You
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