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Promoting a Sustainable & Resilient Future by Serving Significantly,
Leveraging Opportunities, & Striving to Improve C H A R I_OTT E

Charlotte’s EV Journey yy>-

TTTTTTTTTTTTTTTTTTTTTTTTT
TTTTTTTTTTTTTTTT


Presenter Notes
Presentation Notes
Good afternoon – I’m Chris Davis, Fleet Manager for the City of Charlotte’s Department of Transportation, and an advocate for Electric Vehicles

I have the pleasure of working with our Fleet Management and Sustainability teams - to Advance and Promote- Charlotte’s  Fleet Electrification Efforts

And today I get to share some of Charlotte’s Electric Vehicle Journey with you
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STRATEGIC ENERGY ACTION PLAN
2 CITY of CHARLOTTE
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“Charlotte’s Vision & Mission

Vision

Charlotte is America’'s Queen City, opening her arms to a diverse and inclusive
community of residents, businesses, and visitors alike; a safe family-oriented
city where people work together to help everyone thrive.

Mission
The mission of the City of Charlotte is to ensure the delivery of quality public
services and to promote the safety, health and quality of life of its citizens.


Presenter Notes
Presentation Notes
Charlotte’s the 15th largest city in the US, and one of the fastest growing, with a population of about 900,000 people

Our Vision and Mission – Guides our efforts - To Create a City – Where Everyone Thrives – as we ensure delivery - of quality public services - that enhance - quality of life
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WHY Electric Vehicles m

Charlotte’s Committed to the Quality of Life, s
Health, and Safety of People CITY OF

- CHARLOTTE

Plans, Policies, & Goals

WHAT il

Reduce Emissions by striving to use

Zero-Carbon Energy Sources by 2030 HOW

WHAT


Presenter Notes
Presentation Notes
Charlotte’s transition to Electric Vehicles is driven by our Commitment to the Quality of Life - Health – and Safety of People�
Which shapes our plans - policies – and goals – to reduce our vehicle emissions – as we strive to source 100% of our energy from zero-carbon sources by 2030
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Presenter Notes
Presentation Notes
The Transition to Electric Vehicles - requires Commitment - Leadership – Plans – Policies – Goals - and Action – 

While Understanding Needs and Options – paired with Adequate Funding – and execution - to Deploy Electric Vehicles - and the Charging Infrastructure they require, along with education

While – There ARE learning curves - and obstacles - along the way – 

You can - get where you want to go - with commitment, funding, and hard work
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Subject/Title
Fleet & Motorized Equipment Asset Management

Date Effective Revision Date Effective
L
Angust 16. 2010 June 1. 2016 (updated codes onlv)
MES 16
m C‘“Q"-’- Management & Financial Services
City Manager Responsible Department
Objective:

To provide and maintain an effective, efficient and environmentally sustainable fleet of vehicles,
motorized (non-plant) and trailed equipment, and manage the fleet and equipment in a manner
that fulfills the City’s mission and the user’s operational requirements in a cost effective way.
This will be accomplished by ensuring:
o All Assets are identified and accounted for in the City’s Fleet Management Information
System:
o The City’s Assets are used in a responsible manner so as to ensure valuable and long-
term use of these assets:
o The size and operation of Assets are standardized into the fewest classes and
configurations necessary to meet the City’s business needs:
o Asset selection is structured to achieve the lowest possible total cost of ownership with
the lowest emission vehicles and equipment possible:
o That Asset costs and other performance measures are accuratelv tracked and reported 1 a
timely manner: and


Presenter Notes
Presentation Notes
Our journey - started - more than 15 years ago – 

In 20.10 – Our beliefs – vision – and mission - reshaped, our primary fleet policy, to better ALIGN with Charlotte’s Values 

Mandating - effective – efficient – and environmentally - sustainable – Fleet Vehicles

Highlighting - the importance - of balancing TOTAL COST OF VEHICLE OWNERSHIP – with producing THE LOWEST Vehicle EMISSIONs possible
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City buys 7 electric cars —
Stimulus ﬁurc_hase expected to spark public's interest.
By Steve Harrison sharrison@charlotteobserver.com
Posted: Sunday, Oct. 16, 2011

The city of Charlotte is hoping to jump-start interest in electric cars by buying seven Nissan Leaf vehicles
and installing seven charging stations throughout the city.

The program, hatched after the city was awarded federal energy efficiency grants as part of President
Obama's stimulus, will likely come online by the end of the year. City Council voted Monday night to buy
the Leafs, which cost about $35,000 each.

By early next year, the city hopes to have all seven charging stations ready, with 26 plugs to charge cars.
There will be 10 plug-ins uptown, including six in the Government Center parking deck. Other stations
will be at Charlotte Area Transit System park-and-ride lots, including five plug-ins at the light-rail parking
deck at Interstate 485.

The city-built charging stations will complement a handful of stations that have been built uptown by
Bank of America, Duke Energy and the Ritz-Carlton. Wells Fargo has said it will install charging stations.

The mass marketing of electric cars has just begun.

The Nissan Leaf and Chevrolet are being advertised heavily, and Toyota is expected to unveil a plug-in
Priusin 2012.

This is the first full year of Leaf sales. Nissan has said it may sell 10,000 of the cars this year, a number
some analysts have said is less than anticipated.

The city said it doesn't know how many plug-in cars are now on Charlotte streets. "My guess is it's a
pretty small number now," said David Smith, the city's project manager for the electric vehicle charging
station program. "We want to get the infrastructure in the ground first."

The (ihevrolet Volt and the plug-in Prius will have a gasoline engine that kicks in when the electric battery
runs low.
But the Nissan Leaf is all electric, meaning its drivers could be stranded if they run out of juice.

Smith expects most drivers will charge their vehicles at home. But he said having charging stations
throughout the city will help people deal with what he calls "range anxiety."


Presenter Notes
Presentation Notes
The following year – In 20.11 (2011) – Charlotte applied for - and was awarded – a Federal – Energy – Efficiency Grant

Grant funds - paid for – our first - Electric Vehicles - and - Electric Vehicle - Charging Stations

Sparking Interest in ELECTRIC VEHICLES, to help Charlotte - Invision - a cleaner - more sustainable future, 

with lower Green House Gas Emissions, and improved Air Quality - and Public Health
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LEADERSHIP PROPELS US FORWARD



Presenter Notes
Presentation Notes
CHARLOTTE’S LEADERSHIP – PAST AND PRESENT – WORKS TOGETHER - TO PROPEL US FORWARD

And BUY-IN - AT THE TOP OF THE ORGANIZATION – DRIVES US INTO THE FUTURE
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Sustainable and Resilient Charlotte Resolution
- Unanimously passed by City Council

BEOWPTEETAS ALWAYS BEEI\I A CITY OF
IN ENTRION ANE*AMBITION.

NOW WE HAVE & NEW AMBITION:
TO BECOME A'LOW CARBON CITY.



Presenter Notes
Presentation Notes
IN JUNE of 2018 - CITY COUNCIL PASSED THE – SUSTAINABLE & RESILIENT CHARLOTTE by 2050 RESOLUTION

SETTING AGGRESSIVE - AND ASPIRATIONAL - GREENHOUSE GAS - REDUCTION - GOALS

STIVING TO HAVE - CITY FLEET AND FACILITIES - FULED BY ZERO-CARBON SOURCES - BY 2030

BELIEVING – LOW CARBON CITIES – IMPROVE 

-ENVIRONMENTAL SUS-TAIN-ABILITY - SOCIAL CAPITAL - AND ECONOMIC MOBILITY

THROUGH CLEAN ENERGY INDUSTRIES - AND - WORKFORCE DEVELOPMENT
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City of Charlotte Wins $2.5 Million Grant
PRESS & MEDIA

)]s [ Mike Bloomberg Names Charlotte as Winner in
2018 Bloomberg American Cities Climate Challenge

North Carolina city added as nineteenth of twenty cities to be awarded resources

AMERICAN CITIES
CHALLENGE and technical support to help achieve their ambitious climate goals

ENVIRONMENT

m The Climate Challenge is part of the more than $200 million Bloomberg American
Cities Initiative designed fo help cities achieve critical near-term goals
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Helping Charlotte Accelerate Implementation o
Our Strategic Energy Action Plan


Presenter Notes
Presentation Notes
LATER - IN DECEMBER 2018 – 

THE CITY OF CHARLOTTE WON – A TWO AND A HALF MILLON DOLLAR - BLOOMBERG - AMERICAN CITIES - CLIMATE CHALLENGE – GRANT

CHARLOTTE WON - BECAUSE OF OUR - INNOVATIVE - AND - AMBITIOUS PLANS - TO REDUCE EMISSIONS

THIS GRANT - PAID FOR 2 – FULL-TIME ADVISORS – AND PROVIDED - SUPPORT FROM BLOOMBERG PHILANTHROPIC

HELPING CHARLOTTE - GAIN TRACTION - WITH DEVELOPMENT OF - OUR STRATEGIC - ENERGY - ACTION - PLAN – AND - POLICIES 
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City Council Approves
Strategic Energy Action Plan (SEAP) &
Automotive Vehicle Locator (AVL) Contract

GEOTAB

Fleet Tracking and Management



Presenter Notes
Presentation Notes
Charlotte’s STRATEGIC - ENERGY - ACTION – PLAN was APPROVED by CITY COUNCIL IN DECEMBER 2018

Along With A CONTRACT - FOR - VEHICLE Telematics and Tracking - to provide data – to be used for  Fleet Management

BOTH REQUIRIED NEW POLICIES TO BE DEVELOPED - TO FURTHER GUIDE OUR PROGRESS
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Strategic Energy Action Plan
(SEAP) Provides

STRATEGIC ENERGY ACTION PLAN
U2 CITY of CHARLOTTE

A Road Map for a Low
Carbon and Resilient
Charlotte

Climate Action

Guides Investments
Charging Infrastructure

and Roof Top Solar



Presenter Notes
Presentation Notes
OUR STRATEGIC ENERGY ACTION PLAN - PROVIDES A ROAD MAP FOR OUR EFFORTS

FOCUSING ON TRANSPORTATION – BUILDINGS - WORFORCE DEVELOPMENTS- AND POWER GENERATION

WHILE TAKING ACTION TO ADDRESS CLIMATE CHANGE

THE PLAN GUIDES OUR INVESTMENTS IN EVS, CHARGING INFRASTRUCTURE, AND ROOF TOP SOLOAR

AND HELPS US SHAPE OUR POLICIES
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SUSTAINABLE AND RESILIENT FLEET POLICY

Source 100% of Energy from Zero-Carbon Sources

Shift Energy Demand
Subject/Title Reduce Energy Consumption
& Sustainable and Resilient Fleet Policy
m Date Effective Revision Date Effective
June 1, 2020 Abandon Fossil Fuels
D Code Number
GS 18
CHARLOTTE. , o . .
TE oneral Sorvcos Purchase Lowest Emission Vehicle Available
ity Manager Responsible Department
POLICY STATEMENT Tierl- Zero Emission

The City of Charlotte is committed to operating its vehicle fleet responsibly and sustainably. The

City of Charlotte City Council unanimously passed the city’s Strategic Energy Action Plan Tier " -
(SEAP) in December 2018. The SEAP is the city’s comprehensive plan to reduce its carbon

footprint through a number of building and fleet initiatives. The SEAP resolution states:

Alternative Fuel

“NOW, THEREFORE, BE IT FURTHER RESOLVED that the City of Charlotte will strive to source Tire lll - Hyb rid
100% of its energy use in its buildings and fleet fiom zero carbon sources by 2030."

Tier IV - Gasoline Internal Combustion Engine

Tier V- Diesel Internal Combustion Engine


Presenter Notes
Presentation Notes
In June of 2020 – A SUSTAINABLE - AND - RESILIENT FLEET POLICY was ADOPTED

CALLING FOR US TO STRIVE – TO SOURCE – 100% OF ENERGY – FROM ZERO CARBON SOURCES – FOR OUR FLEET – BY 2030

THIS POLICY – REQUIRES – A SHIFT AWAY FROM - FOSSIL FUELS – TO LOW - OR ZERO - EMISSION VEHICLES

GUIDING US TO PURCHASE – THE LOWEST EMISSION VEHICLE - AVAILABLE FOR A JOB

WITH ZERO EMISSION VEHICLES BEING PREFERRED
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AVL POLICY

GEO TAB.

Fleet Tracking and Management

. . Subject/Title

m Automatic Vehicle Locator Policy
. Date Effective

E— June 1, 2020

CHARLOTTE. Code Number

GS 5

Revision Date Effective

Ceneral Services
City Manager Responsible Department

Objective

The City of Charlotte is comnmitted to responsible operation of its vehicle fleet through
efficient and effective practices. To ensure accountability and best practices, the City of
Charlotte will utilize automatic vehicle locator (AVL) devices throughout the city’s fleet of
vehicles. The deployment of AVL devices will use telematics to help the city achieve
critical fleet goals that include safety and risk mitigation; efficient, productive, and effective
governance; and sustainability and resiliency within its fleet, as outlined below:

CHARLOTTE IS COMITTED TO:

RESPONSIBLE OPERATION OF CITYWIDE FLEET
SAFE

EFFICIENT, EFFECTIVE, & PRODUCTIVE GOVERANCE
SUSTAINABLE & RESILIENT

DATA DRIVEN DECISION MAKING


Presenter Notes
Presentation Notes
Also, in June of 2020 - An Automotive Vehicle Locator POLICY was ADOPTED – REQUIRING

RESPONSIBLE – SAFE – EFFICIENT – EFFECTIVE – PRODUCTIVE – SUSTAINABLE – RESILIENT – AND DATA-DRIVEN – FLEET OPERATIONS

DATA COLLECTED – 

INFORMS DECISION MAKING 

And PROVIDES INSIGHTS FOR EV PURCHASES AND VEHICLE RIGHT-SIZING
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Subject/Title

& Sustainable and Resilient Fleet Policy
Date Effective Revision Date Effective
June 1, 2020

T Code Number

CHARLOTTE. =2

General Services
Responsible Department

City Manjger

POLICY STATEMENT

The City of Charlotte is committed to operating its vehicle fleet responsibly and sustainably. The
City of Charlotte City Council unanimously passed the city’s Strategic Energy Action Plan
(SEAP) in December 2018. The SEAP is the city’s comprehensive plan to reduce its carbon
footprint through a number of building and fleet initiatives. The SEAP resolution states:

“NOW, THEREFORFE, BE IT FURTHER RESOLVED that the City of Charlotte will strive fo source
100% of its energy use in its buildings and fleet from zero carbon sources by 2030.”

‘ . Subject/Title
m Automatic Vehicle Locator Policy
. Date Effective Revision Dafe Effective
June 1, 2020

Code Number

‘ GS 5
\4,\/\0—_(5\ —_ General Services
e

City Manager Responsible Department

Obhjective

The City of Charlotte is committed to responsible operation of its vehicle fleet through
efficient and effective practices. To ensure accountability and best practices, the City of
Charlotte will utilize automatic vehicle locator (AVL) devices throughout the city’s fleet of
vehicles. The deployment of AVL devices will use telematics to help the city achieve
critical fleet goals that include safety and risk mitigation; efficient, productive, and effective
governance; and sustainability and resiliency within its fleet, as outlined below:


Presenter Notes
Presentation Notes
OUR Strategic - Energy - Action - Plan, SUSTAINABLE - AND RESILIENT - FLEET POLICY and – Vehicle Locator POLICY – 

GUIDE OUR EMISSIONS REDUCTIONS EFFORTS and – ELECTRIC VEHICLE PLANNING and PURCHASING
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SUSTAINABLE AND RESILIENT FLEET POLICY

Tier 1 — Zero Emission Vehicles (~4.97%)

189 EVs in service - representing 14 different models

SEAP

* 1 Compact Electric Street Sweeper o e ta s T
e 1Class 8 EV < CITY of CHARLOTTE
* 6Class 3 EVs
e 182 Class1EVs . o
Tier Il - Alternative Fuel (~1.64%) cumorTE o], [ S CHARLOTTE. * 75— e
Ty vimebger (1 espansibic Beper et Tt
* 39 CNG Vehicles — representing 4 models GOALS
* 38 Class 8 Sanitation Trucks
* 1 Class 3 Service Vehicle Source 100% of Energy from Zero-Carbon Sources

* 23 Propane Autogas Bi-Fuel Vehicles — representing 4 models Shift Energy Demand

e 21Class 1, 2, & 3 Pickup Trucks Reduce Energy Consumption

* 2Class 5 Trucks Purchase Lowest Emission Vehicle Available

Tire lll = Hybrid (~1.50%)
e 57 Class 1 Hybrid Vehicles


Presenter Notes
Presentation Notes
As a result - of support – for our - Strategic - Energy - Action Plan - and Sustainable – and – Resilient – Fleet Policy

We’re prioritizing – replacing our fleet vehicles - with - electric vehicles - whenever possible – and placing an emphasis - on Alternative - Fuel Vehicles, and Hybrids

Deploying of 189 electric vehicles, – 39 CNG vehicles – 23 Propane powered vehicles -  and 57 hybrids – to date - out of about 3,800 vehicles in our fleet

Resulting in almost 5% of our fleet being electric, and just over 8% being alternatively fueled compared to traditional gas and diesel vehicles 
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Presenter Notes
Presentation Notes
I’m proud to report - The City Charlotte - has installed 330 Electric Vehicle charge ports - mostly Level 2 - ranging from 6 kW to 19.2 kW

3 Direct Current Fast Chargers have also been installed – while Transit buses - and aviation vehicles - have additional fast chargers available.

We also - have our first - EV fire truck and EV Sanitation truck on order - and 189 EVs in service - representing 14 different models – including our first class 8 EV, a freighliner E-Cascadia - 
-7 Nissan Leaf, 47 Chevrolet Bolt, 2 Chevrolet Silverado, 9 Chevrolet Blazer, 67 Ford F-150 Lightning, 30 Ford Mustang Mach-E, 6 Ford e-transit, 15 Tesla Model Y, 4 Kia Niro, 1 Compact Electric Street Sweeper, and several Chevrolet Equinox that are waiting to go into service. Charlotte also has about 45 electric buses for transit and aviation.

More chargers and EVs are on the way, including 2 Silverado, 1 Blazer, 16 Equinox, 3 Model Y, 2 Mach-E, 10 Lightnings on order, which will rase our number of EVs to about 225 out of about 3800 vehicles – excluding transit buses or aviation vehicles
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Presenter Notes
Presentation Notes
Charlotte is also building our first all-electric fire house to house our first electric fire truck��and The Charlotte-Mecklenburg Police Department – are beginning to pilot - their first electric pursuit vehicles, which are Chevrolet Blazer Police Pursuit Vehicles, or PPV for short��Some municipalities are already use the Ford Mustang Mach-E or Teslas as police cars - claiming significant operational savings
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The truck is a REV Vector.  https://spartaner.com/products/vector/.  Also https://revfireinnovations.com/vector/  The truck is actually manufactured by E-One out of Ocala, FL.  
The range extender is an industrial version of a Cummins 6.7l B engine.  It only comes on when we are low on power or we manually turn it on.  I’ve been telling people that its exactly like a locomotive.  The diesel engine is there to drive the generator, not to power the drive wheels.  
On this truck, we opted to have a larger fire pump for operational purposes due to its proximity to the airport.  We know and understand the limitations of the battery power under pumping conditions on this large of a pump.  An electric motor will drive the input shaft for the fire pump.  There’s no mechanical propulsion, only electric motor.  
We’re expecting around 160 miles of range on-road driving.  (mix of highway / urban city use).  
 
Theoretical numbers here, but if we’re pumping at a capacity of 1500 gpm, we’re expecting to be able to pump for 2.2 hrs nonstop without the range extender engaging.   A typical residential fire, we might flow 500-750 gpms, for 30 -60 minutes.  At that rate, we should be able to pump 4.4 hrs.  @ 4.4 hrs duration, we would likely consume 57 KW.  At max pump capacity, we’re around 116 KW consumed.  
The warranty is 5yrs or 2000 cycles on Batteries and EV Motors.  EV Electronics 2 years or 36,000 miles.
Our rendition of this truck has 3 800v batteries, with an approximate 327 KWh total capacity.  The batteries are under the truck, so they’re low for the CoG.  
It has a regenerative braking system which works the same as most EV’s, but the application rates are very different and we’re messing with the settings right now.  We will drive this truck very differently, therefore our request for engagement and timing of such is different then an everyday EV.
The Charging plug will be a CCS1 style.  
The electric motor matches the performance curve of a Cummins X12 engine (which the X12 is being discontinued ☹).
 
These are theoretical numbers, once the truck is in use…we will have a better understanding of any efficiency or deficiency.  We’re anticipating a fuel savings of roughly $6500 in idling alone.  Fuel savings from driving is $5600 per year.   Estimated savings of 50,000 lbs of CO2 per year. 
 
Picture descriptions:
In pic 0799 we are driving on the highway and I activated the range extender.  We had dropped to 63% SoC because I was pushing the truck pretty hard, but the range extender was charging at roughly 130KW in motion and I was still able to put a charge into the batteries while traveling 64mph on the highway.  
Pic 0800 is just the VMUX screen with the range extender selected.  This screen is also where we control the emergency lighting too.  It’s a multipurpose screen that we currently use on our firetrucks.  
Pic 0724 is the right side battery, for size and awareness. 
Pic 0737 is the Cummins B engine for the range extender.
Pic 0751 is the pump panel.  It’s slightly different, but works the same as a normal pump panel.  The major difference is the touch screen controls.  Click and drag methodology.
Pic 0738 is the touch screen.  It also has buttons for back up.
Pic 0753 is the plug port for charging.
Pic 0755 is 1 of 2 cut loops for emergency use.
The CFD Vector Pump Panel has a blue and red arrow.  The Blue arrow is the charging port location and the red arrow if the cut loop in case of emergency.  There is a 2nd cut loop in the same location on the Passenger side of the vehicle.  
 
REV has asked to show the truck at FDIC in Indianapolis this year, so after the expo, we will be taking delivery of the truck.  We’re expecting to be have it either late April or Early May.  
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Presenter Notes
Presentation Notes
Cary NC, is one example of a police department using Tesla EVs for police use, who using purchasing cooperatives to buy there EVs.

Charlotte, and many other municipalities use - PURCHASING COOPERATIVES - SUCH AS – THE NC SHERIFFS' ASSOCIATION - Or – THE NATIONAL AUTO FLEET GROUP

Cooperative - Purchasing - Programs – have numerous EV offerings as demand and availability grows - Making Purchasing Cooperative Helpful Resources










Electrification
Coalition

e

Fleet analysis software (Dash

e Ranks vehicles from a Tota

Determining Needs <

ooard for Rapid Vehicle Electrification)

Cost of Ownership perspective

* Projects savings based on local fuel and energy prices

e QGuides fleet transition planning EV infrastructure investments

* |dentifies charging stations needs and locations, and

 Helps shape fleet charging strategies to guide purchasing decisions


Presenter Notes
Presentation Notes
Helpful resources are also available from the Electrification Coalition - a non-partisan, not-for-profit group - committed to promoting the deployment of EVs

When planning for EVs – It is important to Complete a Fleet analysis - to identify the best opportunities - for EVs in today’s market.

The Electrification Coalition’s - DRVE tool - provides a Dashboard - for Rapid Vehicle Electrification - and it free to public fleets 

Results can rank the top 100 vehicles in a fleet using total cost of ownership to tell you what’s best to electrify – and Projected savings are based on local fuel and energy prices. 

The DRVE tool can also help develop plans to transition to EVs and plan the for charging infrastructure


@ e Make Tesla Chevy Kia Ford Ford Ford Ford Ford Ford
m Maodel Y Bolt Niro Mach-E Escape Mach-E Mach-E Mach-E Explorer
==
. Trim/Model Details  Long Range LT EX Select Hybrid Premium Select Premium Base
CHARLOTTE. / g Rang Y
TRANSPORTATION Drive AWD FWD FWD RWD AWD RWD AWD AWD AWD
CO2 Emissions Grams/Mile 0 0 (i} (i} 220 (] (i} 0 423
MPG(e) 122 120 115 100 40 97 o3 a0 23
KWh/100mi 27 29 30 34 N/A 35 36 37 N/A
Fuel Cost to Drive 25 Miles 50.74 50.80 50.83 50.94 $0.94 £0.96 $0.99 $1.02 $1.70
Fuel Cost to Drive 10,000 Miles £297.00 $319.00 £330.00 $374.00 $376.00 £385.00 £396.00 5407.00 $680.00
Range 326 256 243 230 572 305 211 270 442
Cargo Space/Area Behind Front Row [cubic feet) 68 56.6 54.5 59.7 68.5 59.7 59.7 59.7 83.9
Cargo SpacefArea Behind Second Row (cubic feet) N/A 16.9 19.4 29.7 37.8 29.7 29.7 29.7 49.8
Seating Capacity 5 5 5 5 5 5 5 5 6
Minimum Ground Clearance (inches) 6.6 5.5 6.3 5.7 1.3 5.7 5.7 5.7 8.2
Warranty Ayr/50k 3yr/36k Syr/60k 3yr/36k 3yr/36k 3yr/36k 3yr/36k 3yr/36k 3yr/36k
Battery Drive Unit Warranty 8yr/120k Syr/60k 10yr/100k Syr/60k Syr/60k Syr/60k Syr/60k Syr/60k Syr/60k
MSRP $49,900.00 % 39,410.00 $ 44,590.00 $ 42,805.00 $  33,450.00 $ 53,340.00 $ 56,935.00 $ 54,940.00 $  35,365.00
Municipal Pricing 549,900.00 5 26,500.00 5 41,000.00 $ 42,895.00 5  26,500.00 £ 53,340.00 % 56,935.00 $ 54,940.00 §  27,600.00
AWD Long Range Tesla Y SUV Cost Comparison to Average Cost of AWD Ford Escape Hybrid
TCQ at 100,000 miles not including surplus revenue or cost of carbon - electricity $0.11/kWH - gasoline $150/gallon 110.59%
TCO at 125,000 miles not including surplus revenue 100.17%
TCO at 150,000 miles not including surplus revenue 97.00%
TCO at 200,000 miles not including surplus revenue 88.07%
Mileage Acquisition LTD KBBPPMid  Total Fuel Cost = TCO TCO/Mile Gasoline Cost for Ford Escape Hybrid AWD
Electric AWD SUV 100,000 5 51,000.00 S 10,985.45 + % 269500 = 5 64,68045 5 0.65 MPGE Gas Used s/Gal S Spent
Gasoline AWD SUV 100,000 $ 28,000.00 + $ 22,987.79 - +7¢ 750000 = $ 58487.79 3  0.58 a0 2,500.00 § 3.00 § 7,500.00
Electric AWD SUV 125,000 3 51,000.00  $ 13,731.81 + % 3,368.75 = $ 6810056 $  0.54 MPGE Gas Used $/Gal $ Spent
Gasoline AWD SUV 125,000 % 28,000.00 + $ 28,734.74 - +74 11,250.00 = § 67,9874 $  0.54 a0 3,750.00 $ 3.00 5 11,250.00
Electric AWD SUV 150,000 $ 51,000.00  $ 16,478.18 + % 404250 = $ 71,520.68 § 048 MPGE Gas Used s/Gal $ Spent
Gasoline AWD SUV 150,000 5 28,000.00 + § 34,481.69 - +7% 11,5000 = § 73,731.69 $ 049 40 500000 & 3.00 S 15,000.00
Electric AWD SUV 200,000 $ 51,000.00  $ 21,970.90 + % 5390.00 = § 7836090 $  0.39
Gasoline AWD SUV 200,000 $ 28,000.00 + $ 45,975.59 - + % 1500000 = $ 8897559 § 0.4



Presenter Notes
Presentation Notes
But before you buy, its important to consider your vehicle options based on your actual operational needs

Although the data shown here is old, AS WE PLAN ELECTRIC VEHICLE UTILIZATION and PURCHASING - WE STRIVE TO SELECT VEHICLES – WITH THE LOWEST TOTAL COST OF OWNERSHIP 

AND – EMISSIONS – Balanced with - Vehicle Demands - Product Availability – Available Funding – Fueling Needs – and Maintenance

Such Analysis guide our purchasing decisions
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Passenger Cargo Van
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Heavy Duty Trucks

Avg.
Conventional Conventional EV  Percent Likelihood of
Year NPV CPM EVNPV CPM Savings Savings from EVs

2022 $72,916.05 $1.11 $169,987.57 $2.02 -133.13% Very Unlikely

2025 $74,872.66 $1.14 $149,604.63 $1.78 -99.81%  Very Unlikely

2030 $78,398.40 $1.19 $129,624.60 $1.54 -65.34%  Very Unlikely



Presenter Notes
Presentation Notes
We also use data to help evaluate Fleet rightsizing and typing, helping us focus our electrification efforts

Doing so will be important as Medium - and heavy-duty vehicles - transition to EVs - as price parity - and Total Cost of Ownership - makes EVs increasingly attractive
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“Total Cost of Ownership

Nominal Cost Per Mile per Vehicle Use Case
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Presenter Notes
Presentation Notes
We’re nearing a point - when the total cost of ownership of electric vehicles - will be near - or lower than - the total cost of ownership - of fossil fuel-powered vehicles��and - the more EVs are driven - the lower the Total Cost of Ownership becomes - making utilization a key to success


14


‘Operating Costs

Nominal Cost Per Mile per Vehicle Use Case
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Presenter Notes
Presentation Notes
Operating Costs for EVs can provide significant reductions - in fuel and maintenance costs - compared to fossil fuel-powered vehicles – 

with EV savings Estimated to be 30% less than – internal combustion engine vehicles�
11
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Presenter Notes
Presentation Notes
Installing EV Charging Infrastructure is critical, but challenging, and ongoing advances require continual learning
�When planning to transition to EVs, you must plan - for your current and future charging needs, understanding your needs, capabilities, and challenges

Most EVs will charge using 240-volt Level 2 Charging, while some may need direct current fast charging. Still, other duty cycles may only require Level 1 charging.

As EVs change, Chargers and power levels change too. At this point, Level 2 charging should provide a minimum of 11 kW per hour, and DC fast chargers should deliver at least 150 kilowatts

And Sometimes - portable charging infrastructure may be a good option

54

   






: Align EV Plans with Charging Plans

(1) Determine Charging Needs

(1) Daily Range Demands

(¥) Dwell Time and Schedule Requirements
(©) Charging Rate

(1) State of Charge

() EV Demand Per Site

(Y] Estimate Charger Needs


Presenter Notes
Presentation Notes
When planning for EVs – it’s best to Plan for charging infrastructure and your charging needs too

Identifying your EV Charging Needs – and where Charging will happen - is as - important - as selecting - the right electric vehicles

�



D]Planning Charging Needs

() Determine Sites For Charging

() Evaluate Electrical Capacity, Load, & Expansion Possibilities
() Contrast Electrical Capacity to EV Charging Demands

(I Create Energy Demand Expectations for Sites

(1) Determine Site Options and Obstacles

Ensure Sites are Well Suited for Charging

(¥) Allow Room for Expansion and Future Proofing


Presenter Notes
Presentation Notes
�When Planning Charging

- Determining what locations may work well

You can Evaluate a Location’s Electrical Capacity for Charging and Contrast it to the Current Electrical Load at the Sites to determine if extra electrical Capacity is available

Determining what's available For EV Charging – can Create Energy Demand Expectations for the Location - Based on your anticipated EV Charging needs

It’s also important to Consider Charging Infrastructure Options and Obstacles – to Ensure a Site is well Suited for EV Charging

And Remember to Allow Room For Future Expansion and Future Proffing when possible    30s



@EV Site Selection Considerations
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Presenter Notes
Presentation Notes
Be realistic when determining EVs and Chargers per site 

Locate the charging station so that it is convenient – and accommodates other activities at the site

Using Charger Cord Management – with retractable cords - to keep walks clear -and prevent damage and accidents

Use Bollards - wheel stops - and setbacks – to avoid accidental charger damage and consider user access, mobility issues, and ADA requirements

And Site chargers to avoid vandalism, considering options that may reduce tampering

And use signs to guide desired usage    55s


¥ Make data-driven decisions based on rightsizing & typing

o Determine & balance current & future needs

¥ Focus on near-term efforts while planning for the future

¥ Whenever possible, do “Make-Ready Work” for the future

¥ Add chargers to existing service where feasible

 Sub-meter building and chargers to track energy

¥ Adding chargers to independent service can be challenging

¢ Transformers or components may have a 2year lead time


Presenter Notes
Presentation Notes
After installing lots Level two chargers, Charlotte has learned

NO TWO SITES OR INSTALLATIONS ARE THE SAME - AND INFRASTRUCTURE COSTS - CAN VARY GREATLY - FROM SITE TO SITE

It’s important to IDENTIFY CHARGER LOCATIONS - During Site visits with Project Mangers, Electric Engineer, Facility Managers, and Maintenance Staff 

Often – The Closer the Electrical Supply is to the Charger Locations – The Less Expensive the Project Will Be

And ADA ACCOMADATIONS are required When Installing Chargers  

Using Charger Parking Restrictions- determined – BY Primary Stakeholders is also helpful

As is, Having Your Design Engineer Obtain Plan Approvals

And it’s best to Only Bid Approved Plans To Limit Changes and Expedite Projects    45s







o No two sites or installations are the same

O Costs vary per project

& Software can help avoid electricity demand charges

¥ Consider space needs for infrastructure & transformers
¢ Dense urban areas may be difficult to service once built

o Challenge the status quo and pilot new technology

¢ Future proof where possible rUTTY E
ROO


Presenter Notes
Presentation Notes
SUB METERING ELECTRIC USE SEPARATES BUILDING ELECTRICAL USE - FROM EV ELECTRICAL USE - HELPING KEEP FACILITY MANAGERS HAPPY

Software can help manage electrical loads to avoid demand charges for electricity

It’s good to Make room for transformers and other infrastructure to meet future needs

Once built –Areas – can be challenging to provide service to

Challenge the status quo, and pilot new technologies, and solutions like microgrids and renewables

AND – FUTURE PROOF WHEREVER POSSIBLE - ADDING CAPACITY, CONDUITS, AND SLEEVES for expansion ARE MOST AFFORDABLE DURING A PROJECT
50s



Y Include stakeholders when planning

& Establish charger locations during site visits
& Locating EV chargers near electrical rooms costs less
& The first EV charging parking space must be ADA

O Use parking restrictions for EV charging parking spaces
O Desigh Engineer Obtains Plan Approval
& Use Structural Engineers for parking structure penetrations

& Only Bid Approved Plans


Presenter Notes
Presentation Notes
It’s important to IDENTIFY CHARGER LOCATIONS - During Site visits with Project Managers, Electric Engineers, Facility Managers, and Maintenance Staff 

Often – The Closer the Electrical Supply is to the Charger Locations – The Less Expensive the Project Will Be

And ADA ACCOMMODATIONS are required When Installing Chargers  

Using Charger Parking Restrictions- determined – BY Primary Stakeholders is also helpful

As is, Having Your Design Engineer Obtain Plan Approvals

And it’s best Only to Bid Approved Plans To Limit Changes and Expedite Projects    45s







EV Charger Lessons Learned

o Work with Utilities Early and Often
o Site visits attended by

¥ Project Mangers ~ Electric Engineer
o Facility Managers - Maintenance Staff

& Electrical engineers attend pre-construction meetings
¥ Conduct rough inspection and final Inspection

¥ Gather as much information as possible

¥ Electrical Usage, Panel Schedules, & Detailed Electrical Plans



Presenter Notes
Presentation Notes
We’ve learned It’s important to work with Utilities Early and Often on charger installations

Site Visits should be Attended by Project Mangers, Electric Engineer, Facility Managers, and Maintenance Staff

Electrical Engineers Should Attend Preconstruction Meetings

It helpful to Conduct a Rough-Inspection and a Final Inspection

And WHEN WORKING WITH CONTRACTED ELECTRICAL ENGINEERS – GATHER AS MUCH FACILITY INFORMATION AS POSSIBLE

LIKE ACTUEL ELECTRICAL USAGE - PANEL SCHEDULES -AND DETAILED FLOOR AND ELECTRICAL PLANS    29s


Cord Theft
& Non-Working Screens |
< Payment System Failures=-

o Network Failures

o Broken Connectors

O Receiving Service


Presenter Notes
Presentation Notes
And lasty It is important to plan for the possibilities of charger vandalism – cord theft – or issues with screens – payment systems – or networks – as well

8 sec



City of Charlotte Owned Charging Infrastructure

ldentified Opportunities

Install Fleet EV Chargers

Install Ample Ports for Vehicles
Install Charging that Meets Needs
Plan and Budget for the Future

Maximize Charger Use



Presenter Notes
Presentation Notes
In Charlotte – Staff Have Identified Corridors and Specific Sites of Opportunity for EV Charging – 

Installing both Publicly Accessible Level 2 EV chargers and Fleet Only to Support City Fleet Operations and workforce charging.

It’s important to Identify Opportunities to maximize Charger Utilization while meeting your present needs and planning for the future







*Leadership
Commitment
* Plans and Policies

*Roles and
Responsibilities

* Understanding

*lnvestment in EV
Infrastructure



Presenter Notes
Presentation Notes

TO SUCCEED - WITH EVs – Champions like You - LEADERSHIP - AND BUY-IN  ARE NEEDED
 
ALONG WITH COMMITMENT – and PLANS AND POLICIES – THAT WILL SHIFT - YOUR ORGANIZATIONS – BEHAVIORS – AND MIND SETS – Resulting in Action

Paired with learning and adapting as you go – to be successful 








KEEP MOVING FORWARD



Presenter Notes
Presentation Notes
AN although there may be DIFFICULTIES along the way - NONE – ARE THAT DIFFERENT - THAN OTHER CHALLENGE WE FACE

THERE WILL BE LEARNING CURVES – AND TIME AND MONEY ARE CAN BE CHALLANGES – BUT THOSE WHO PERSEVERE - PRESS ON AND KEEP MOVING FORWARD CAN SUCCEED



Chris Davis @ 0 "‘ CITY OF
Promoting a Sustainable & Resilient Future by Serving Significantly,

Leveraging Opportunities, & Striving to Improve C H A R I_OTT E
chris.davis@charlottenc.gov

Charlotte’s EV Journey ﬁ S |



Presenter Notes
Presentation Notes
Thank you for your time! That concludes my presentation. I’m happy to answer questions and you can find me on Linked In – where I frequently share electric vehicle and sustainability news 

- or feel free to email me if you’d like additional information


mailto:chris.davis@charlottenc.gov
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