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Introduction

Duke Energy

« 8.2MM Electric
Customers across
6 states

* 50k Owned MW
Capacity
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BUILDING A SMARTER ENERGY FUTURE ®

Arnie Richardson
* Managing Dir
Strategic Solutions

ouESE ' Analytics &
"“.l=.-|.h- PN H
‘EE':-""-E‘ ) | Innovation
s ' H
’.f.‘!'.,‘};;« e 10 years analytics
experience in the

utility

i 'Jl";s!- \
-
SN




The world has
changed...

technology has removed
barriers to competition but
opened new opportunities
for utilities
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The utility as the
integrator...

we deliver value for our
customers through
orchestration of a complex
ecosystem of physical
assets, real time
management, customer
offerings and customer
communication
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Build on success...

proven track record of
customer-focused programs
providing customer control
and affordability, carbon
reduction, and driving
earnings growth

Customers and
Utilities together...

we can realize our climate
and community objectives
with and through our
customers
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North Carolina Carbon Godl

/0% Carbon Reduction by 2030; Net-Zero by 2050
“53 Million Tons by 2030

Managed Circuit Load Shape
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Normal Circuit Load Shape
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Illustrative

Shape load at the grid edge through
programs, enabling investments and
offers that allow for the reduction &
management of load prior to
evaluating supply-side resources

Empower Customers Manage the Grid
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Demand Response, Rate

Design, Managed EV
Charging

Energy Efficiency, Net
Metering, Clean Energy
Programs




Analytics Enabling Customer Solutions
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Analytics

Demographics

Housing

P&ydmgraphics

Customer 360
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Technology
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Managed EV Charging/




& More than 850 EE/DSM
measures available to
0 @ customers

$50M Total incentives paid (C&I and SMB)

g 17
HHE } 4 Low-income
$ \v Programs
d 26M participants @fé
$100M

l ] incentives paid per year

in Demand Response ﬁ p 250K

[ l credits

Energy Efficiency

Goal: Achieve 1% EE reduction of eligible retail load through our EE Programs

DEC Cumulative EE kWh - With Roll- DEP Cumulative EE kWh - With Roll-
off* off*

-----

in the MyHer e
program Mt

annual in-home

Small Business Energy Saver visits*

2,618 projects ;
installed in 2020 l‘
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Base IRP 1% of Available Retail marketplace, arein TOP 5 of
Residential customer net

and Business satisfaction

DSM Leaders in the Southeast



Insights into Struggling Customers

Logistic
Models
were
created to
understand
affordability
challenges
QCross our
customers
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50% of the effect on meeting
the arrears definition comes

from Age, Electric burden (%
of income towards electricity
bill) and winter kWh

4 \ Renters of a multi-family

Condo are 59% more likely to
end up in arrears than an
owner of a single-family home
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Energy intensity (kWh/square
foot) is higher for low-income
and vulnerable customers
across all demographics &
housing

Q

O~ Over 40% of ‘super callers’ are
stuck in arrears

~ 7
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Correlation between different
variables indicates that
wealth/cash reserves is also a
major underlying driving factor

Low-income customers use
more energy in the winter

Customers in arrears use
more energy all year




Low-Income EE Opportunity

Median Monthly kWh Usage

1,400 Winter
1,300

1200 l 28 Opportunity
- R ~700 MW

900

Carolinas Winter Peak Reduction

800

700 ~15% of Carolinas customers

600

Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20

Meets Arrears Definition —— Does Not Meet Arrears Definition

lllustrative One Measure Example

HVAC Retrofit for Customers Struqgling with Arrears ~ 350 MW

~2800 kWh savings/unit/year with 350 total MW savings

Capital Deployment Opportunit
during Winter Peak (~289K units) aplial Lepioyment Lpportuntty

Carbon reduction equivalent to the emissions of ~44,000 cars

Real Community and Customer Benefits
Reduce Customer Energy Costs by 14% — Reduce y

Customer Write offs annually
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Ildentifying High Use Customers

Winter Peak Load Shape

e GrOUP 1 == Group 2 - = Group 3

1234567 8 9101112131415161718192021222324
Hour
270,000 residential customers in NC

Group 1:
Annual kWh > 3 quartile, kWh/sqgft > median, single
family homes

Group 2:
Annual kWh > 3™ quartile, kWh/sqgft > median, winter
peak > 3 quartile, single family homes

Group 3:

Annual kWh > 3 quartile, kWh/sqgft > median, top 10%
contributors to winter peak, single family homes

Could an on-tariff financing option provide EE savings

without increasing a customer's bill?



Demand Response -> Flexible Demand
Mgt

Today we are... In the future we will also be...

N Load Shaping and
ea avin
° Economic Dispatch

System Level Distribution Level

Generation Avoidance T&D Investment Avoidance /
DEEEE]
: " Earnings on T&D Investment
Earnings on Capability AveldEes e

Occasional Usage Frequent Usage



Winter Peak Analysis - Demand
Response

esidential Coincident Peak Load

Match customer
2 segments to
° appropriate program
(Switches, BDR, BYOT,

PTR, etc.)
Customer
Near Real Time Evaluation Programs
3 . of Events for Portfolio
1000 1500 2500
Distribution of Accounts Optlm ization

1 Targeting High Value Customers based on
° Load Shape and Customer 360



Rate Design: Commission Orders

/

Load Research \ / Rate Design Study \

* Transition from a sample methodology (0.2% * Include an analysis of each existing rate
of the population) to near population (99%+) schedule to determine weather the schedule
10% increase in accuracy of system peak, even remains pertinent to current utility service
more accuracy on 8760s * Address potential for new schedules
* Added flexibility in customer segmentation * Provide more rate choice
(i.e., NAICS) / \ e Qutcome: Rate design “roadmap” /

\_

Interval Data Efforts
* Combined 3 systems - MDM,
MV90, IEE
* Over 1B rows of usage data
every 2 days across 8MM
meters
* Efficient Data Architecture
k Automated Data Quality Checky




Time of Use Design

12am 1am 2am  3am  4am Sam  Gam 7am 8am

Hour Beginning

9om 10am 1lam 12pm 1pm 2om 3pm 4pm Spm 6pm  7pm  Bpm  9pm 10pm 1lpm

January

New three-tier 77
TOU periods -
based on 2030  »

system vl |
challenges -l

Oct - Apr May - Sep
New TOU
Periods

12 1a 2 3a 4 5 6a7 8 910 11al2 1 2 3 4p 5 6 7 8 9 12 1a2 3 4 5 67 8 9 101112 1 2 3 4 5 6p7 8 9p10 11 12



Deeper Customer Insights

- Investigate
questions in ways
not formerly
possible

~» Challenge or
Confirm
stakeholder and
Duke preconceived
notions

~» Example: What
cross-subsidies
exist within the
Residential class
between single-
family and multi-
family dwellings?

~» Example: Does

NricinA raflart nan_

5/kWh Normalized to 40-50% LF Avg.
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Cross-Subsidy Analysis
u Embedded Cost = Marginal Cost
Subsidizing Others | | |
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Being Subsidized Sngle Famly Muli-Family  Gas Electic ' City& Smaller Rural ~ <150%FPL 160%-200% >200% FPL ' Mests  DoesNot
Surrounding - Suburbs or FPL Arears  Meet Arrears
Area Touns Definion  Definition
% Total
o - Customers in 100% 2% 8% % 46% 18% 42% 2% 66% 7% 15% 8%
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EV Strategy

Distribution Network

Meter  Panel
Transformer EV Charger

New Conduitg\' A

Distribution Assets ELCECED)Y Charging Customer Offerings
VISION

To enable our customers in their electric vehicle transition, driving beyond adoption and increased electric sales with scalable
solutions that support electric vehicles while also preparing for an integrated grid future.




Slide 15

RA3 Read Pressley's deck for EV stats
Richardson, Arnie, 4/28/2022



Analytics Enabling Managed Charging
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Identify EV Charging
» Targeted marketing for managed

charging programs

Understand customer behavior of
when people are charging to drive
strategy

e Training data for propensity

modeling

4 )

Measure EV Load
e Understand impact of our EV
programs

e Understand customer load shapes to
drive strategy

Propensities to purchase EVs

» Targeted Marketing for enabler
programs and managed charging
programs

e Story telling for those on the fence —

how to convince people to buy an
EV

/




Slide 16

RA6 Switchs these around to match talking points?
Richardson, Arnie, 4/28/2022



THANKS FOR ATTENDING

Please fill out an evaluation form and arop it in the collection basket
Jocated at the back of the room.

o learn about membership in the Utility Analytics Institute, please visit
www.utilityanalytics.com

. Twitter: @weareudi
/ UA Summlt HUASUrmmIit2022 #UtilityAnalytics ///MIA



