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E Source Data Science
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The data science tech paradigm shift
Data-driven decision-making

ANALYTICS CAPABILITIES
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Evolution of maintenance with technology

Predictive Reliability & risk

Interval based Condition based
performance centered

Progression of change
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Benefits and challenges of predictive analytics
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Improve operations and decision-making O

Challenges
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Optimize service offerings

behavior

Requires consistent data
uploads
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m Increase profits
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Predictive analytics: Focusing on what matters

Sustainability

Safety

Predictive analytics
provide insight and
support in achieving
operational goals and
strategic initiatives?

Customer experlence

System reliability

© 2023 E Source | Proprietary and confidential 7 E Source



Leak
pressure:
: From the IRA to
regl"atOr
S

ane

ons Most

gas wel®

et box e apenand® arone 1ises OV a
methan®: & potent gcenhuuae gas: <0 that

aoors of 2

i YORK R The

s ission: T

o find feaks of
e the 3T

s that po!

pemnsyvani
goe e @0

Jeaks and TE

Lost
estima ne iIs wi
ted $2 billion eeoagl? o
year.

aios can POERE

energy OmP
fmethanes

purpos® 15 to detect eas o

ments WO

anarray of st

e drone 535S

st s

s

ground 5

o anew Feder P

em\ss‘mns.
e possiiie:

ether that will

1 even WD

WS when o
eing devPS

jor precis? ethane ¢ ssurements S il
e

Amimistration
methan® emissions nexh

year 308 esoeed P yerifno oneknovis DO wadh
stced, waunete” at any 1% coutd be justified:

methan® an ener

© 2023
E Sour
ce
| Proprietary and c
al

8 —



) &

Southern Company
Gas
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E Source client case study

Southern Company Gas serves approximately
4.2 million natural gas utility customers through
its regulated distribution companies in four

states and more than 600,000 retail customers
through its companies that market natural gas.

» Across the Southern Company Gas service
territory, leaks are discovered or encountered
every day.

To proactively repair services, field workers would
use a gas detector and manually walk the lines to
identify areas of concern.

This process was very labor-intensive. Staffing
and budgeting for the detection and repair of
leaks is typically done by manual estimation.

To meet forecasting, budgeting, and planning
requirements, staffing decisions often must be
made a year in advance.
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Desired outcome

Improve Mitigate

plans for internal
and external

costing for field

operations work

risks of unplanned
work activities in
monthly work
plans

Ensure Provide

confidence that
strategies and
operational
initiatives are
feasible and/or are
being achieved

resources are

being optimized
based on

expected work
activities

Enhanced effectiveness of resource and budget planning

If the team at Southern Company Gas reduced overestimated manpower for leak detection by 5%, annual cost optimization opportunities
could be expected to reach $500,000+ per year. Reducing underestimated manpower by 5% could optimize $300,000+ per year.
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Survey leak forecasting: Overview

Null hypothesis: Predicting future leak survey results relying on historical leak
survey data will produce a “just as good” result as relying on predictive analytics

Key result

Phase 1 Phase 2 In aggregate, reduced
error rate by 75%

Productionize the model

Forecast incoming leaks

inside Southern Company’s

from leak -
fom leak survey process systems Expansion to Phase 3
. ([;?;ee?g',ge:;igt\.f:a:tf? - Confinuous updates customer cqll leak

= Visualization and analySIS

= Forecast 18-month view
to inform resource
planning

interaction tool with PBI
dashboard
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Data inputs

Call center and
job order
data

GIS pipe
data

10+ variables

CIS data

20 variables

Weather
data

30+ variables

Historical leak
survey data

64 variables

Total:

120+

variables
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Predictors considered

Data variable

Region Survey completion time Correct grid number
Company Survey status Odd riser location

Meter location Leak grade (1, 2, 3) Comments

Service center Leak type (meter, service, main) Ad-hoc status

Grid # Leak location code Map page / grid

Survey interval Leak details Customer conversation
Premise address Riser data (type, size) Date-time data of survey
Appt # Curb box Numeric data*

City Map correction reason Grid survey schedule data
State Correction comments Compliance data

Survey type GIS pipe data by service center
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Major predictors utilized

Data variable

Region Survey completion time Correct grid number

Company Survey status Odd riser location

Meter location Leak grade (1, 2, 3) -1 not utilized Comments

Service center Leak type (meter, service, main) Ad-hoc status

Grid # Leak location code Map page / grid

Survey interval Leak details Customer conversation

Premise address Riser data (type, size) Date-time data of survey

Appt # Curb box Numeric data*

City Map correction reason Grid survey schedule data

State Correction comments Compliance data

Survey type GIS pipe data by service center o e ar date, 300 mumercal foak data
points.
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Data science approach

Vionitor results
ncorporate Evaluate model

Proof of concept additional data performance continual and deploy
steams updates enhancements

Progressively move toward a more fully automated Al-driven tool that predicts leaks in real time, staffs
accordingly, and re-routes a smaller, more efficient group of field workers to most efficiently manage
the end-to-end leak management process.
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Gas leak survey prediction modeling process
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Gas leak predictions: Year-to-date view
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Gas leak predictions: Historical view
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Results: Prediction
accuracy

v" Predictive analytics were
within 5.8% of the total
number of leaks detected
in 2018

v The model did better than
year-over-year predictions
for annual leaks detected

v" At an individual service
center level, the model cut
predicted error in half
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Predictive analytics’ effectiveness in
achieving desired outcomes

Improved directional accuracy of Southern Company Gas’
forecast enables more effective allocation of budget funds
across the enterprise due to enhanced planning of field
overtime and/or sourcing activities

The predictive algorithm was used as a key input in
generating 2021 and subsequent annual leak repair forecasts

Testing identified marginal error improvements in overall forecast
for leak repairs of 15% to 20% (based on leak repair types)

Estimated budget allocation benefits of improved leak repair projections
could be more than $0.2 million (based on marginal error improvements)

Allowed for effective determination and validation of proactive leak repair
strategies, while supporting other key enterprise-wide goals and strategies

© 2023 E Source | Proprietary and confidential 20 E Source



Exploring the
possibilities

with predictive
analytics
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Exploring the possibilities

Below-ground
Shut off for work volume Customer

deployment nonpayment demand satisfaction

Other above-
i, ground work
ﬂ volume

Contact center Other
optimization opportunities

Emergency
leak volume
demand
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Resource
supply




Exploring the possibilities

New business Targeted main
forecasting replacement

Capital
deployment

Targeted capital Predictive O&M

deployment savings
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Exploring the possibilities

Volume prediction Payment trigger
predictions

Peak resource Shut off for
planning nonpayment

Reconnect Communication
forecasting mode and timing
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Exploring the possibilities

Attrition and Order-matched
absence demand

Resource

supply
opportunities

Volume-based Seasonality
resourcing modelling
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Exploring the possibilities

Emergency order Weather-based
prediction predictions

Emergency
leak volume
demand

Leak-related job Seasonality
order forecasting modelling
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Exploring the possibilities

ol

Match/read AC repair
predictions forecasting

Other above-
ground work
opportunities

Valve maintenance Turn-on/turn-off
forecasting forecasting
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Exploring the possibilities

&

Leak detection Locating
forecasting forecasting

Below-
ground work
volume

. . demand
Inactive service Unprotected facilities

forecasting forecasting
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Exploring the possibilities

®
dah

Call volume Paperless billing
forecasting drivers

Contact
center
optimization

Call type High-bill complaint
predictions predictions
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Exploring the possibilities

b 4

Satisfaction rating Customer appointment

predictions optimization

Customer
satisfaction

J.D. Power Service offer
forecasting modeling
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Exploring the possibilities

Infrastructure AMI load
impact forecasting predictions

Other
opportunities

Long-term resource Damage prevention
planning planning
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