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ABOUT Nashville Electric Service (NES)

Nashville Electric Service is one of the 12 largest public electric utilities
Established in 1939

~435,000 customers

Over 700 square miles — all of Davidson County and portions of 6

others

Purchase all power from TVA

AA+ bond rating
Reliable Public Power Provider’s (RP3) Diamond Award recipient

Mission = to provide safe, reliable and affordable power and
energy services to the customers and communities we serve.

EV Mission = to collaboratively pursue initiatives that positively impact
our customers and communities while driving transportation electrification
forward and staying true to our core values

EV Vision = to empower ALL customers to realize benefits from vehicle
electrification.
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ESG Executive Summary

Environmental
Over 20 initiatives were assessed to determine carbon abatement cost and
potential risks of implementation resulting in the following key findings:

=  Commercial and utility-scale solar initiatives demonstrate the most potential
benefit in the near-term, particularly Purchasing Renewable Power from
developers

= Residential rooftop solar currently produces higher costs than returns given
upfront installation cost and low energy rates

= Energy efficiency initiatives such as real-time feedback systems and streetlight
LED conversions show positive benefits

= NES operations initiatives such as transportation electrification,
e-billing and fleet telematics show positive benefits

NES 2019 GHG Emissions

Metric Tons of CO2e
Scope 2: 5,423
Scope 1:5,773 o Indirect emissions from the
Direct emissions from facilities T generation of purchased electricity

and vehicles for company use

Scope 3 Cat 1: 1,095,826
Indirect emissions from purchased

. goods & services

Scope 3 Cat 2: 1,387,052
Indirect emissions from capital
goods

Scope 3 Cat 3: 4,146,594
Indirect emissions from the
generation of purchased electricity
that is sold to customers

Social

14 initiatives were assessed covering employee engagement, diversity, equity and
inclusion as well as community engagement.

Key near-term opportunities identified include:
=  Employee engagement survey,
= Emerging leaders training program,
=  Mentorship program and
= DE&l training

NS
<< Governance
4 initiatives were assessed covering resiliency and supply chain management

Key near-term opportunities identified include:
=  Enhancement of the risk management process to incorporate long-
term assessment and mitigation of climate-related risks
* |ntegration of sustainability in supplier selection criteria

NES
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EV Charging

ICE HYBRID PHEV BEV Fast Facts:

VEHICLE |~ : ‘ . N
TYPE 2\ o i

ENERGY SOURCE FUEL TANK bl e BATTERY >
FUEL GASOLINE GASOLINE Ef&sﬁgg?y ELECTRICITY

POWER SOURCE GASENGINE . o A O & ELterricmioror ELECTRIC MOTOR >

FUELUE;#;OMY MEG i lelr;I;((;)‘:)omriles lell\;Pl(:)‘i)(:liles

Charging Capacities:
» Level 1 Charging: ~5 mi/hr, 120V,
» 1.3 kW to 2.4 kW — equals a Household appliance >
» Level 2 Charging: ~20-60 mi/hr, 240V
» 7 kW — 19 kW — A house
» Level 3 Charging: ~60-600 mi/hr, 480V
» 50 kW to 350 kW — Small retail center

» Medium, Heavy Duty and some bus chargers
» 1 MW or more — Large commercial or industrial center

Edison Electric projects 26 Million EV’s on US roads by 2030 (OEM
projections)
As of today in the Nashville region:
» ~1.6 Million registered vehicles (in 7 counties)
» ~9,300 registered EV’s — 0.58% of the total
» ~200 Available Public Chargers
At just 25% Electrification with one assigned Level 2 port for each car:
» Requires 400,000 Charging Ports — located at homes and businesses

» Unmanaged charging could result in 2,800 MW of additional demand added on
top of existing NES load

» Summer 2022 peak 2,580 MW
» Each NES distribution feeder will present a unique capacity equation to balance

Just 0.25% of that charging delivered at Level 3 means 1,000 high
demand ports:

» Unmanaged charging could result in 50 MW of additional demand added on top
of existing NES load

» Level 3 charging needs will come largely from fleets and public charging
Sources: US DOE Alternative Fuels DB
TN State Dept. of Revenue
—
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The EV Challenge for Utilities

» EV adoption is accelerating across all customer and vehicle
class segments

» Utility infrastructure and power supply must keep pace

> Fleet electrification is likely to outpace utility planning cycles

» Customer needs for information, programs, rates, and
partnership are growing

» Environmental and societal pressures are increasing

» Federal, State, and Local policy, legislation, and funding are
accelerants

P

NES A comprehensive Utility EV Strategy is Required
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Executive Summary

STAKEHOLDER KEY FINDINGS

» Sustainability is a shared priority across many stakeholders

» Strong intrinsic NES organizational capability— ie engineering and marketing
» Customers from all segments are seeking better engagement and resources
> Fleet electrification challenging internal, Metro, and Commercial entities

» Charging availability and infrastructure must be addressed

STRATEGIC IMPERATIVES

» Nashville region today has ~9,500 EVs — Roughly 50% of state EV population

» Carbon abatement is a priority
» OEM and other supply chain challenges weigh on EV adoption
» EV adoption route to 25/50/75/100% challenges investment and pacing

» Electric distribution infrastructure must be ready to support EV charging

PEER UTILITY KEY FINDINGS

Most utilities adopting a posture of ‘Active — leaning in’ to EV needs

Customer engagement is a common theme with information and incentives

Fleets are a focus for most — internal, commercial, mass transportation

Program evolution is a common focus with a willingness to test and innovate

NES EV PROGRAM DESIGN

CURRENT STATE:

Posture is ‘Passive’ (Reactive in some
areas, Active in Others)

Maturity is ‘Emerging’

FUTURE STATE:
Posture will be ‘Active’

Maturity will be ‘Leading

P
NES

THE POWER OF PEOPLE



Executive Summary

STRATEGY HIGHLIGHTS

» Adoption forecasting will drive infrastructure planning and NES readiness

» ESG is a central tenet supporting carbon abatement and community benefits

» EV support and resources for customers will establish an ‘NES First’ brand

» Partnerships will bring additional resources and advanced capabilities

» EV offerings are evaluated and delivered from a triple bottom-line
perspective

» An expanded rate catalog is developed for EV charging

INFRASTRUCTURE NEEDS

» NES system readiness to meet the EV market as it evolves
» 4kV system constraints are addressed and resolved
» Increased capacity in substation, transmission and distribution systems

» EV specific planning criteria, design standards, and customer policies are codified

ORGANIZATIONAL EVOLUTION

» Leadership focused on roadmap execution

»> A core engineering team to develop EV planning and design capability
» Staffing additions for outreach, partner engagement, analysis

» NES cross-functional teams will engage the overall organization

» Electric vehicle education plan is developed and implemented

BUSINESS CASE

» Infrastructure and program investments will be significant

» Sensitivity to adoption pacing indicates positive NPV and cash flows for all scenarios

including revenue and reliability benefits
» CO2e abatement benefits are significant and support NES’ ESG strategy

» NES will evaluate new business models and opportunities to align with the demand for

charging EVs. A
J—
NES
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EV Strategic Program Framework

The Customer

NES Strategic Goals

Vision

ESG Program Goals

EV Program Goals

Tools

Processes o = -
- D o
& = = .
o 5] o c

People = o)) o g
L © o ©

; = c o
Palicy £ L]
Funding

2022
( Passive — Stand off) NES EV Strategic Posture (Active — Lean in)
(Internal) NES EV Strategic Drivers / Needs / Issues (External) ngfem
TVA Regulatory Constructs
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Voice of Stakeholder Materiality Matrix

MES First
Carbon Customer Focus
Economic Abatement
ESG Priorities

i Development
Small/Medium : NES Distribution GHG
) Large Commercial Syst Chall )
Commercial Fleet Fleet Electrification ysiem allenges Reduction

Electrification
Demand Rates Tourism Centric Publicly Available
Charging Program Charging

Public Transit Metro Arterial NES Staffing and
Electrification Charging Comidors Skillsets
----------------------------------------------------------------------------------------------------------------------------------------- Rates!_ Inc.e.“til.l'eS’ R S R R AR AR s s e ma
CIAC

Metro Fleet

Electrification

Agency

Partnerships: -
Scaling Grant Funding Triple Bottom Line
Decision Making

Agency
Partnerships:
Rates

IMPORTANCE TO STAKEHOLDERS

Policy Working
Groups

IMPORTANCE TO BUSINESS

NES Fleet
Electrification

N
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National EV Adoption Forecasts and Impact

Three Independent National Scenarios Influencing BEV Percentage of Vehicle Sales

120%
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-

Percentage of New Car Sales
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Calendar Year

—tate (CA+Others) Moratoria on ICE Vehicle Sales: % EV Sales

— | CE OEM Electrified Product Conversion (2021 Combined Market Share)

Biden Admin Tax - Finance - Fed Fleet EQ Impacis

Adoption forecasting and impact modeling drives NES’ readiness

» National drivers change rapidly including Federal, State, and Private Industry

» CA State and Federal Impacts attempt to drive adoption

» OEM behaviors respond to State and Federal demands while incorporating economics

> NES specific adoption projections incorporate these insights

Vehicle Count

Three Independent National Scenarios Potential Applied Impact to NES Diversified Load
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= OEM Product Conversion Paced BEV Tofal
= Biden Admin Paced BEV Total
State |CE Moratoria Paced BEV Total
= State Moratoria Paced Diversified Load (MW)
e JEM Product Corversion Paced Diversified Load (MW)

Biden Admin Paced Diversified Load (MW)
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Nashville EV Adoption Forecasts and Impact

Moderately (Likely) Paced EV Adoption Projection - Nashville Region (7 Counties)
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Adoption forecasting and impact modeling drives NES’ readiness

» Nashville regional behaviors will be monitored and built into planning
» Moderately paced adoption addresses 1,000,000 BEV and 1,000MW Load
» Projections are a snapshot and will be reviewed and updated regularly

» Load forecasts and investment budgets follow forecasts directly

Wehicle Count

Three Nashville EV Adoption Scenarios with Related Diversified Demand
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Infrastructure

% INFRASTRUCTURE INITIATIVES

=
LY

E LONG-TERM

NEAR-TERM MID-RANG
System EV Adoption x EV Adopti
Planning (SP) Forecast 1 Forecast 2

,
EV Adoption

on -"‘-: S
Forecast3  /

.-"

for EVSE _
Projects @Eﬂ“ System f% EV System Mcde";ﬁ = "r‘_ﬂd‘ﬂ' S .
alsl= / MDM Data / ools /

) N, ",
: EV Flanning R xﬁ Renewable', Apply forecasts
Scenarios IJ"I : ] DER Int. ‘}
Y : . . - i
A £ Hosting SN Sl e L T Bt e e s
Capacity Plan /
\. . . - -
Arcelerate where high penetrations of EVSE anticipated
H@EE Planfor ... Accelersewhereh gh penetrations of EVSE antic pated

(AM) for

Projects

INFRASTRUCTURE [INITIATIVES

Asset W, ciac . Regularupdates torates and practices initiative
Management Study

Evaj'uate new busmess mndej's and asset ::Iasses for EL-"SE

\
EVWSE MES EVSE N
Crwner Study Sta hdards/

W Ev Planning\ EV Design
z Templates y Requirements

Plan and develop power
delivery infrastructure
including transmission,
substations, and
distribution, to meet the
requirements necessary to
serve EV loads.

Provide added forecasting
and system modeling
capabilities for analyzing the
impact of EVs to the NES
power delivery system.
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Engagement

q
%8 ENGAGEMENT INITIATIVES

—> Direct Dependency

-- Ongoing

NEAR-TERM MID-RANGE
EV Marketing EV Marketing \ Strategy Strategy
and Media Strategy Refresh 1 Refresh 2
Plan (MP) -
8 ' Update content to keep pace with technology
Projects L Web Dev. & ot webschghonEkaiongt et tabre roebe il o feidtiddin claddwinthridad | AEN CUTUOTT OO0 T
) Content
Media ( Update content to keep pace with technology
wMuI:i-channel /
: Media N\ Add channels to be monitored
@Monimr :
Media Add channel links
:ﬁ @Lmking
Z 3 C d
- ust Sat an \
_(_ WNet Promoter
= 3 EV Deal Dealer Ed Dealer Ed
= ealer ealer Ed. g ealer Ed.
rore W Refresh 1 Refresh 2
E @EV Education | Outreach and intemships
w Workshops
s P
3 Comm./ __Adding public involvement opportunities
> Public Forums
O
r4 Or EV Staffin EV Staffin EV Staffin
w g. 9 9 9
S’rateg) Plan Plan Pnan
(OD) Projects
Permrt, In.\p. \ EVSE Planning & ______ Stroamhmng ________
Process A Deftgn Trammg
\NESQCN  § AddQCNcontacts
Dev.
ePortal A Add QCN contacts
Requnrement
OMS Dev. ‘ OMS improvements »

C&l

Promote vehicle electrification by educating
customers and employees on EV ownership
benefits through a public awareness campaign to
include commercial, residential, and LMI
customers.

Create a standalone EV website with focus on
educating customers about EVs, understanding
NES EV services, and driving them to EV
incentives.
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Programs

g

PROGRAMS INITIATIVES

c4
C4

EV Program
Development
(PD) Projects

1

PROGRAMS INITIATIVES

NEAR-TERM MID-RANGE

MES Int. N
Fleet 1LD/

N ESInt. N_ ESInt,
Fleet 2M ° Fleet 3HD.

Use internal fleet leading practices to build

MES Cust.
Fleats / out capabilities for C&I customer fleets

EV Grant
PR & lncent. /

and incentives opportunities for EVs and EVSE

hS
VSE Rebate/ N\ !
Financing Opts,/

and make-ready rebates / finance

TVA
Frograms / for NE5 customers’ EV needs

Years 1-2

Years 3-5

— Direct Dependency

EVSEfc::r Cust. li"hmate Adding ESG initiatives
LM Cust, Actian Flans

'\.
LMIEV N ... ... Evaluateanda develop LVl EV oftenings .
Furcha 55/

APPJ‘}-" II.EES-DJ"L. Ir-E.'vﬁl.I'J"JE,‘I']l E‘f']l'_'.|I 'DUFSUE' addrtranaf _grant_s_ L

_Evaluate and develop EVSE purchase

Establish EV programs that
encourage adoption by
continually surveying NES
customer needs and EV
market trends.

Identify, study, and charter
viable EV programs that
leverage EV-related ESG
goals, consider non-
traditional NES business
models, fleet electrification
planning, and green
financing.
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Rates

ﬂ RATES INITIATIVES
=]

INITIATIVES

RATES

——> Direct Dependency

Ongoing

NEAR-TERM MID-RANGE LONG-TERM

EVRatesand W evTvAN Evaluate newrates
Finance (RF)
Projects \ \ \

EV R&F > EV R&F Y EV R&F

Survey 1 Survey 2/ Survey 3

MDM Call, & X In]¥i \'\,\ Integrate and automate MDM analytics

Integration ﬂnalytm* S for a Hﬁé}‘;&éﬁ_éiﬁa}_;ﬂ_ﬁagéﬁf e

EV Rates EvCos [ MM eV TOU EV Interrupti ble Cos 5tu>
Strategy Study ’f Rate Stu dy Rate Studies Refresh
ClAC Stud}r Evaluate and incentivize for encouraging E'r"adcphc:n

& Policy

N, Evaluate and incentivize for encouraging EV adoption
Customer ~,'_________________________________________________E__:';_I_________-P________________

Incentives

Emplcyeex‘x Evaluate and incentivize for encouraging EV adoption

Incentives

Evaluate and innovate finance alternatives for EVSE

EVSE Fin.
Alt's /

Years 3-5 Years 6-8

Years 1-2

Ratify the EVC energy-only
rate and market it to startups
and entities that may find
demand charges unattractive.

Integrate EV-related impacts
into the Cost-of-Service and
CIAC studies and ratemaking
cycle.

P
NES

THE POWER OF PEOPLE



Partners
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MEAR-TERM RIC-RAMNGE
Partnership ! Fr: Jx aPraria Eu::-pl::rl."xl
Management tar boquiraments
(PM) Projects .
Lt b

kY Callaboration and managamant

» Identify partners to address grant funding and policy
with emphasis community health and safety benefits of
EVs.

Engage external partners to develop and deliver an “NES

Partnership Tva % ] First” brand for customers.
Service (P5) P50s 4
Offerings

Projects

lritei-a genaty
Frocasses

FARTMERS IMITIATIVES

FHeaz
Cermsulling

Ev/ENSE k. Serdce improvement and expansion
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Cost and Benefit Analysis

Key Assumptions
» Based upon Moderate (Likely) EV Adoption Pacing Scenario

» 1,000 MW EV added load from 1,000,000 light duty EVs
diversified non-coincident charging.

» Added load is evenly distributed across the NES system.

» No additional capacity available on the 4 kV system

» Does not include any TVA costs for any impacted transmission

lines though discussion is ongoing with TVA regarding an EV

hosting strategy.

P
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Infrastructure Investments

Cumulative Infrastructure Costs for 3 Nashville EV Adoption Scenarios

1,400,000 $1,000,000,000

5800,000,000

1,200,000
S800,000,000
1050000 4700.000.000 Infrastructure and Program Investment Supports
8 EV Readiness
5600,000,000 E . .
o 0000 = » Based upon Moderate (Likely) EV Adoption
s i : :
S $500,000,000 £ Pacing Scenario
= v
. sa00000000 £ » 1,000 MW EV added load from 1,000,000 light
E : - :
a duty EVs diversified charging
200,000 5300,000,000 . . .
» Added load is evenly distributed across the
$200,000,000
200,000 NES system.
I I I | 510,000,000 » No additional capacity available on the 4 kV
zanl I 5 system
oS oW W P~ 03 M £ ol o T oW M P~ 8 h £ o
§EE8588808888¢8gEagqgg

» All costs including EV Strategic Program Spread

Calendar Year

mm Moderately (Likely) Paced BEV Total

 Fast Paced BEV Total
. Skow Paced BEV Total
J—

= o derately {Likely) Paced Cumulative Infrastructure Costs

N E s a5t Paced Cumulative Infrastructure Costs

Skow Paced Cumulative Infrastructure Costs

over 20-year execution horizon
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Costs Identified by NES Engineering Team

4 kV System
Distribution System (13.8 kV and 23.9 kV)
Substation Additions and Upgrades
Transmission
Total Infrastructure Cost
EV Strategic Program Costs

Total Anticipated Investment

S470M
$102M
S136M
S95M
S803M
$15.2M

$818.2M



Benefits Anticipated

Benefit Category m

NES Net Position Improvement S884M
$50/ton Marginal CO,e Benefit $187M
2.25% Net Annual Reliability Benefit S18M

Total Anticipated Benefits $1,089M
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Conclusions

» EVs represent an important opportunity for the NES
organization to grow in capabilities, diversify service
offerings to its customers, achieve ESG initiatives, and
maintain and improve the health of its overall business.

» Transportation electrification requires NES to think
about its operations in new ways and will require
Investments in its people and infrastructure.

» The 4 kV system has no additional capacity available to
serve added loads form EV charging, it is a key area for
needed investments and should be prioritized through
distribution infrastructure planning.

» NES' EV initiatives, activities and investments are
projected to exceed Metro Nashville’'s GHG reduction
EV goal by 66%.
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Key Recommendations

» Create a marketing and outreach plan that will educate and inform EV
adoption delivering an “NES First” commitment.

» Envision transportation electrification as a growth opportunity, not only
for the potential of additional revenues from power sales, but also as a
key opportunity to provide ESG benefits to the communities we serve
as well as other direct benefits to our customers.

» Use transportation electrification initiatives to support sustainability
and ESG goals.

» Leverage partnerships to maximize environmental benefits of
transportation electrification.

» Integrate EV-related needs into the Cost-of-Service and CIAC studies
and ratemaking cycle with a continuous review and revision process
with carbon abatement and community benefit metrics included.

» Mine and study EV load data from MDM for advanced ratemaking.
» Evaluate new business models and grant funding opportunities.



Questions

Tony Richman, P.E.

Engineering Manager, Energy Services Engineering
TRichman@NESPOWER.COM

Carla Nelson, P.E.

Engineering Supervisor, Energy Services Engineering
CNelson@NESPOWER.COM




