In this edition of the Tech Next
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What is an EV
EV capabilities
Total cost of ownership
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procurement office can
do to help prepare your

state for an increase
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D | D you think 2020 would bring about George
Jetson and his flying car? Flying cars may
not be available yet, but Electric Vehicle tech-
nology is advancing by leaps and bounds.
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There are EV models available today to match the practical uses of most gasoline-powered vehicles. It is important to un-
derstand the driving needs of your fleet in order to determine the model of EV that provides the best value.

« How far does your average fleet vehicle drive in a day?
« How many passengers does your average fleet vehicle need to hold?

« Does your state currently have charging stations conveniently located for use?

If agency vehicles are only driven an average of 50 miles per day, then paying up for a model with a 300-mile capacity is
likely unnecessary.

What is an Electric Vehicle?

Electric Vehicle or EV is an all-encompassing term used in this publication referring to two subsets of vehicles: all-electric
vehicles (AEVs) and plug-in hybrid electric vehicles (PHEVs).

PLUG-IN HYBRID

ALL ELECTRIC VEHICLES ELECTRIC VEHICLES

« Powered solely by an electric engine. Powered by an electric and a

gasoline-powered engine.
* Fueled by a high capacity battery pack.

Electric motor is fueled by a battery
+ Partially recharged through pack.

regenerative braking.

Partially recharged through
« Typical driving range of 150 to 250 miles regenerative braking.

depending on specifications.

Range of up to 60 miles using only
* Most models fully charge in 9 to 11 electric engine.

hours using standard equipment.
Switches over between gasoline and
* Most popular type of EV sold since 2014. electric engines to meet driving needs.

 Popular examples: Chevy Bolt and Tesla Fully charges in 2 to 3 hours.
Model 3.

Popular examples: Toyota Prius and
Ford Fusion Energi.




CHARGE IT =

Electric Vehicle Supply Equipment (EVSE) is available in three levels:
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120 volts up to 80 miles 8-hour charge

The most compatible level of charging, level 1 is known to fit all EVs that are
currently on the market, and charging is easily done at home or at the office.

VOLTAGE m TIME TO CHARGE

220 or 240-volts up to 80 miles 4-hour charge

These outlets are also used by most electric clothes dryers, which are found
in many houses today, and are easily installed in homes, public charging sta-
tions, or businesses.

VOLTAGE m TIME TO CHARGE

480+ volts up to 90 miles 30-minute charge

Also known as DC fast charging, currently the fastest charging solution in the
market.
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ELECTRIC VEHICLES
AND THE FEDERAL
GOVERNMENT

The U.S. Department of Energy’s of-
fice of Energy Efficiency & Renew-
able Energy began establishing Clean
Cities Coalitions in 1993, and has
since created over 100 local coalitions
across the country. On July 21, 2016
the White House announced that nearly
50 industry members signed on to the

Guiding Principles to Promote Electric

Vehicles and Charging Infrastructure.
This signified a major commitment and

collaborative effort on the part of nu-
merous agencies including the federal
government, states, communities, and
the private sector. The goal is to create a
national charging infrastructure to en-
hance electric vehicle use in the United
States.

In 2018, Clean Cities Coalitions cele-
brated a cumulative impact on energy
use equivalent to nearly 8 billion gal-
lons of gasoline through the implemen-
tation of diverse transportation proj-
ects.

In 2019, multiple bills were introduced
to either allocate additional funding for
EV use or manufacturing. House Res-
olution 2337 authorizes the upgrading
of the United States Postal Service's
vehicle fleet to low emission and fuel-
efficient vehicles, with priority given to
EVs. The Vehicle Innovation Act of 2019
aims to support research and to develop
innovative vehicle technologies related
to EVs.

In May of 2019, Congress introduced
the Smart Cities and Communities Act,
which would allocate $1.1 billion in
federal support over the next five years
to local city technology initiatives.
Recently proposed changes in automo-

bile standards from the Trump admin-
istration have caused some uncertain-

ty about the future of the EV market.

Capabilities

According to the U.S. Depart-
ment of Energy, the electric vehicle
market has experienced significant
growth from fewer than 100,000 EVs
on the road in 2012, to approximately
1.1 million by 2018, and an estimated
1.5 million on the road in 2020. Since
2014, a majority of new EV sales have
been AEVs, though PHEV sales have
also consistently grown. This demand
for EVs is expected to continue grow-
ing, with projections of up to 19 mil-
lion EVs in use in the U.S. by
2030.

The average AEV currently on the
road can travel 100 miles without
needing to recharge, while the average
PHEV currently on the road may go
anywhere from 10 to 50 miles before

the gasoline engine takes over. The
batteries that power these vehicles are
typically made from lithium-ion and
are essentially just larger versions of
the batteries in cell phones and other
wireless devices. Data suggests the
life of an AEV battery could last the
lifetime of the vehicle [approximate-
ly 10 years] before needing to be re-
placed, and in some models, it has been
suggested that the battery may out-
live the usable life of the vehicle. One
factor that can affect battery perfor-
mance and driving range is tempera-
ture. EV batteries take longer to charge
in cold weather conditions. Also, use of
climate control systems like air con-
ditioning during hot weather can sy-
phon off battery power and decrease

driving range.

The EPA’s comparison standard for EVs says
33.7 kilowatt-hours of electricity is the fuel
equivalent of 1 gallon of gas.

Today's AEVs have an average fuel economy
of 104 MPGe (miles per gallon equivalent).

Innovation

While PHEV technology has remained
consistent, AEV capabilities have
quickly evolved. PHEVs have consis-
tently averaged between 25 and 35
miles of all-electric range while the
average range of new AEVs has grown
from approximately 70 miles to over
200 miles. In recent years, new bat-
tery and charging technologies have
produced great leaps in power, range,
and charging times.



https://www.energy.gov/eere/electricvehicles/articles/guiding-principles-promote-electric-vehicles-and-charging
https://www.energy.gov/eere/electricvehicles/articles/guiding-principles-promote-electric-vehicles-and-charging
https://www.congress.gov/bill/116th-congress/house-bill/2337/text?q=%7B%22search%22%3A%5B%22electric+vehicles%22%5D%7D&r=11&s=1
https://www.congress.gov/bill/116th-congress/house-bill/2337/text?q=%7B%22search%22%3A%5B%22electric+vehicles%22%5D%7D&r=11&s=1
https://www.congress.gov/bill/116th-congress/senate-bill/1085/text?q=%7B%22search%22%3A%5B%22electric+vehicles%22%5D%7D&r=9&s=1
https://www.congress.gov/bill/116th-congress/house-bill/2636/text?r=1&s=6
https://www.marketwatch.com/story/trump-to-rollback-obama-era-standards-that-encouraged-automakers-to-produce-electric-vehicles-2020-03-31
https://www.marketwatch.com/story/trump-to-rollback-obama-era-standards-that-encouraged-automakers-to-produce-electric-vehicles-2020-03-31
https://publications.anl.gov/anlpubs/2019/03/151081.pdf
https://publications.anl.gov/anlpubs/2019/03/151081.pdf
https://www.govtech.com/transportation/Chicago-Area-Power-Utility-Gears-Up-For-Electric-Vehicles.html
https://www.govtech.com/transportation/Chicago-Area-Power-Utility-Gears-Up-For-Electric-Vehicles.html
https://www.govtech.com/transportation/Chicago-Area-Power-Utility-Gears-Up-For-Electric-Vehicles.html
https://www.geotab.com/press-release/ev-battery-degradation-tool/
https://publications.anl.gov/anlpubs/2019/03/151081.pdf

Common Fleet Vehicle Capabilities

While the mention of EVs may invoke thoughts of the compact or ultra-compact class, the most common EVs sold are
midsize cars. Sales for sport utility vehicle (SUV) AEVs and PHEVs are growing. Standard four-wheel drive SUVs, such as
the Tesla Model X and Kia Niro, were the third best-selling size class in 2018, per this report. The table below represents
common fleet vehicle types and their charging time, range, and their capabilities:

VEHICLE VEHICLE 2020
TYPE SIZE MODEL
“

Mid-Size Car Nissan Leaf S m

P H E V Mid-Size Car Ford Fusion Energi Level 2: 2 hours

W ECO BUS

ELECTRIC

MOTOR
RANGE

CHARGING

TIMES

Level 2: 11 hours for
full charge
or 8 hours for 150 miles

Level 2: 9.5 hours
Level 3: 75 minutes

for 80% capacity
or 30 minutes for 100 miles

Public Transit

One of the fastest growing sectors of
EV use is in public transit. There are
at least 10 companies currently man-
ufacturing buses in the U.S. market,
including all major school bus makers.
There are nearly 600 electric buses
currently in use for public transpor-
tation in cities across the country,
and more than 400 electric school

buses. According to the Unit-
ed States Federation of Public

Interest Research Groups, 13% of
all transit authorities in the U.S. have

purchased e-buses, and current goals
anticipate at least 33% of all buses in
use in the U.S. to be electric by 2045.

Most electric buses are made-to-
order so the capabilities can vary
widely depending on specifications
and conditions of use. A study of
electric bus pilot programs found that
from 2014 to 2018, electric buses used
for public transit systems averaged a
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fuel efficiency of 16.5 MPGe compared
to the standard diesel bus efficiency
of 3.8 MPG. USPIRG conducted case
studies of some of the early adopters
of e-buses and charging infrastructure.
Using fast-chargers, Clemson, South
Carolina has reported full charging
times as low as 6 minutes, while getting
more than 40 miles in range. Chicago’s
public transit e-buses can fully charge
in under 10 minutes, with ranges from
75 to 150 miles.



https://publications.anl.gov/anlpubs/2019/03/151081.pdf
https://publications.anl.gov/anlpubs/2019/03/151081.pdf
https://publications.anl.gov/anlpubs/2019/03/151081.pdf
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf

EV Charging and the
Power Grid

The growth of EV use isn'’t just a chal-
lenge for automakers. Power providers
and utility companies will have to
plan for the growing demand from
electric vehicles, which could require
an increase in peak capacity. In 2018,
the average PHEV consumed 2,500
kilowatt-hours (kWh) of electricity,
and the average AEV consumed 3,700
kWh of electricity. When maintain-
ing a fleet, charge management
is crucial. Managers should imple-
ment policies to ensure EV charging
does not occur during the utility
provider’s peak demand times to avoid
an increased demand charge. Peak
demand is typically between 6 p.m.
and 8 p.m., as people return home
from work. There are already soft-
ware products on the market to man-
age and even automate EV charging
to avoid straining utility systems or
inflating invoices.

A 2019 Department of Energy re-
port concluded that the U.S. elec-

trical network has the available
generation capacity and the ability
to expand generation capacities to
accommodate even the highest pro-
jected growth of EV use over the next
decade. It also determined that the
growth of the EV industry and EV
use could stimulate growth in the
power-generation industry. Accord-
ing to the Alternative Fuel Data
Center there are over 25,000 public
EV charging stations with more than
78,000 connectors across the U.S.
New methods for charging are start-
ing to emerge, including ultra-fast
chargers, wireless chargers, and bat-
tery swapping, while more than
half of states now have EVSE
incentives in place. You can
check the link above to see
where public EV charging
stations are near you.

Total Cost of Owner-
ship Comparison

Electric vehicles, much like their gas-
oline counterparts, have an approxi-
mate lifespan of 10 years. During the
vehicle lifecycle, these factors con-
tribute to total cost of ownership:

 Fuel/Power source
« Maintenance
« Upfront cost/Resale Value

o Infrastructure

This report from market research
firm Procurement IQ (Note: this
report is accessible to NASPO members
via their ProcurementIQQ member ben-
efit. If you are not a NASPO member,
you will be required to purchase access
to it), notes the following on price fore-
cast for passenger vehicles:

“Buyers that purchase electric
vehicles will be able to forego fuel
costs but will still spend money on

powering their vehicles.

Buyers will need to determine
the cost of electricity per kilo-
watt-hour (kWh) to fully assess
total costs.

While these costs vary from state
to state, buyers can expect to pay
significantly less on electricity
than they would on fuel.”

The report goes onto state that over
the next 2 years (2020-2022), gaso-
line powered vehicles up-front costs
will have an average annual rise of
1%.

Electric vehicle trends for 2020
include a lowered up-front price tag
for AEVs/PHEVs. As the price of
lithium batteries continues to drop
steadily, AEVs and PHEVs will pres-
ent price parity to the market with
their gasoline powered counterparts.
Deloitte’s research shows price parity
of the AEV/gasoline market by 2022.

In 2018, New York city released
total maintenance cost information
on its fleet vehicles. The chart shows
a comparison of cost-savings on the
maintenance of their AEVs, PHEVs
and traditional gasoline vehicles. This
chart reflects AEV maintenance costs
were 25% of their gasoline equals.

From NYC'’s fleet, AEVs had the low-
est record maintenance cost for 2018,
even when compared to the similar
PHEVs. It should be noted, AEVs do
not require oil or spark plug changes,
as well as air filter replacements. Muf-
flers and catalytic convertors cannot
be stolen from the fleet vehicles and
transmissions won’t need to be ser-
viced because AEVs do not have these
parts. Regenerative braking produces
less wear and tear on brake pads, ex-

tending use.


https://www.energy.gov/sites/prod/files/2019/12/f69/GITT%20ISATT%20EVs%20at%20Scale%20Grid%20Summary%20Report%20FINAL%20Nov2019.pdf
https://www.energy.gov/sites/prod/files/2019/12/f69/GITT%20ISATT%20EVs%20at%20Scale%20Grid%20Summary%20Report%20FINAL%20Nov2019.pdf
https://afdc.energy.gov/fuels/electricity_locations.html#/find/nearest?fuel=ELEC&country=US
https://afdc.energy.gov/fuels/electricity_locations.html#/find/nearest?fuel=ELEC&country=US
https://www.government-fleet.com/327215/nyc-compares-maintenance-costs-for-ev-and-gasoline-vehicles
https://www.government-fleet.com/327215/nyc-compares-maintenance-costs-for-ev-and-gasoline-vehicles
https://client.procurementiq.com/procurement/reports/us/procurement/default.aspx?rtpk=de6d4f31-c244-4c20-9554-a37b36503775&entid=1393
https://www.geotab.com/white-paper/electric-vehicle-trends/?utm_campaign=na+smart+city&utm_content=mar2020&utm_medium=text&utm_source=govtech+future+structure+enewsletter
https://www2.deloitte.com/content/dam/Deloitte/uk/Documents/manufacturing/deloitte-uk-battery-electric-vehicles.pdf

NYC FLEET

Saving Maintenance Costs with Electric Vehicles

VEHICLE
MODEL

Fusion Energi

Fusion hybrid

Leaf

Taurus

Volt

Recreated with permission from original content provided by NYC Department of Citywide Administrative Services

Forbes predicts that as the EV tax
credit phases out over the next two
years, the resale value of EVs will
increase.

=

he central procurement office
should engage with their fleet man-
ager to discuss charging abilities, and
utility constraints. Incorporating EVs
as a part of government fleets can be
an expensive and time-consuming
process due to the need to provide
an infrastructure that supports EV
charging and use. Creating the ini-
tial network of charging stations is

SYSTEM

All electric BEV

All electric BEV

Hybrid Gas/Electric Plug in

Hybrid Gas/Electric

All electric BEV

Hybrid Gas/Electric

Hybrid Gas/Electric Plug in

Some potential unique challenges
and stakeholders to consider:

» Wiring issues
« Public Works
 Planning and Zoning

« Standardized process

Some cities have been taking steps
to address their charging infrastruc-
ture. Here is a study from the
Department of Energy conducted over
the city of Columbus, Ohio, over their
EVSE infrastructure. Essentially, the
study found that to ease range-pho-
bia of short-range AEV drivers, extra
charging stations needed to be built.
For the central procurement office,
this means potentially accruing addi-
tional costs.

~

2018

MAINTENANCE
COST

$204.86

$1,805.24

$1,621.34
$496.73

$1,310.89
$344.14
$893.31

$922.67

$1,210.40

EVs and the Central
Procurement Office

State and local governments should
anticipate AEV/PHEV growth in
their communities. As EV use grows,
the need to provide and encourage
development of an accessible network
of charging stations throughout the
community must be addressed. The
state will be tasked with providing a
charging infrastructure. Infrastruc-
ture improvements can be time con-
suming, costly, and complex in nature
but, with proper planning and imple-
mentation, infrastructure change is
can be done.


https://www.forbes.com/sites/jimgorzelany/2019/03/25/heres-why-electric-car-resale-values-are-on-the-upswing/#2119ddad6af3
https://www.osti.gov/biblio/1421381-charging-electric-vehicles-smart-cities-evi-pro-analysis-columbus-ohio

AEVs/PHEVs charging stations come with a different set questions needing to be
answered.

« Is Public Works going to charge for use of electricity?

 Will charging stations be regulated so that the public may use them?

« If not, how will you address limiting access from private citizens?

Most states cannot charge fees directly because the state is not a utility provider. So, how will you charge
for use? Space rental? Meters? If the charging stations are not open to private citizen use, the state will
incur additional electricity costs. If your state is not already laying groundwork for an increase in EV usage,
these beginning costs can be expensive and extensive. Depending on your state’s specific needs and fiscal
responsibilities, purchasing EVs for fleet use and installing initial infrastructure for charging stations may

not always be best value.

Public-Private Partnerships

When it comes to creating EVSE in-
frastructure, the central procurement
office (CPO) does have a tool in their
toolbox—public-private partnerships
(P3s). P3s are a collaborative effort
between the government and private
business for a public purpose. P3s
have been in the news both for their
successes, like the West Coast Elec-
tric Highway; and for their failures,
like this review from the Europe-
an Union over 9 different major p3
initiatives. Harvard Business Review
has identified some common traits in
successful P3 ventures which include:

« Focusing on the productive
partnership, more so than iron-
clad contracts

+ Built-in mechanism to share
perspectives and updates on
the project continuously

« Effective ways to recover from
failures to deliver

EVSE Request for Proposal

Crafting the request for proposal
(RFP) for EVSE can be intimidating.
Like all RFPs, using correct scope of
work and specifications allows for
maximum competition and the ac-
quisition of best value. The Federal
Department of Energy released a
RFP guide to EVSEs. The guide
provides a list of the 27 common
specifications for EVSE, guidance on
framing the scope of work, and ad-

ditional attachments on EVSE pric-
ing and installation costs. The guide
references the importance of keeping
in mind distance from an electricity
source for EVSE. This greatly affects
price and can come at a cost to the
taxpayer if extensive installation is
needed. When planning where the
EVSE will be installed, it is consid-
ered best practice to consult with an
electrical contractor or engineering
firm.

EVSE Network

One of the major features presented
in the guide, is the importance of
network connection in EVSE. The
Internet of Things, previously
discussed in the Tech Next Series,
is changing the way people interact
with the world around them. EVSE is
no different. Governments may wish
to monitor data usage, use online up-
dates for systems or require payment.
Proper connection of the EVSE into
the network can save governments
and citizens time, money, and pro-
vide easily accessible data for anal-
ysis. EVSE can be a major expendi-
ture, but the network connection can
deliver a return on the original invest-
ment. It can provide in-depth metrics
to support the cost savings of lowered
manual maintenance, and possibly a
new revenue source if the city/state
requires payment for public use.



http://www.westcoastgreenhighway.com/electrichighway.htm
http://www.westcoastgreenhighway.com/electrichighway.htm
https://www.eca.europa.eu/Lists/ECADocuments/SR18_09/SR_PPP_EN.pdf
https://www.eca.europa.eu/Lists/ECADocuments/SR18_09/SR_PPP_EN.pdf
https://www.energy.gov/sites/prod/files/2015/11/f27/WPCC_sampleRFP_1114.pdf
https://www.naspo.org/Publications/ArtMID/8806/ArticleID/4525
https://www.naspo.org/Publications/ArtMID/8806/ArticleID/4525

EV FLEET BENEFITS AND CHALLENGES

BENEFITS CHALLENGES

Environmental impact: zero carbon emissions and
lowered carbon footprint

Average fuel economy of 104 MPGe (miles per
gallon equivalent)

Less maintenance than traditional gasoline
powered vehicles

Financial incentives including tax breaks, subsi-
dies and grants

Decrease in over-all spend of petroleum-based fuels

Lower total cost of ownership

Level 1 charging available universally

Retail price of EVs has not reached market price
parity with their gasoline counterparts

Initial up-front cost of infrastructure (EVSE)

Regulation of public use of EVSE:
* Availability
» Cost

* Monitoring

Charge management of fleet and increased utility
costs

New training for fleet maintenance workers

Disposal of depleted batteries

Range constraints

Interested in purchasing an EV?
Check out this link for more information about what opportunities your state may have available.


https://afdc.energy.gov/laws/search

STATE INITIATIVES

FOR ELECTRIC VEHICLES Q\

* In 2020, the state of Maine put forth legislation, that if successful, would move the
state’s public schools to all electric school buses by 2040.

* In 2017, more than 30 cities and counties across the country committed to pur-
chase over 1,300 vehicles before the end of 2020, forming the Climate Mayors

Electric Vehicle Purchasing Collaborative.

+ Former California Governor Jerry Brown signed an executive order in 2018, setting
a goal of five million electric vehicles on the states’ roads by 2030.

* One of the nation's most visited cities Orlando, Florida partnered with nonprofit
Electrification Coalition, which aims to accelerate EV adoption across the country
to create Drive Electric Orlando, a vehicle renting program focused on providing
electric vehicles to travelers.

+ Boston, Massachusetts’ EV policy in 2019 mandates 25% of citywide parking must
be equipped with EV chargers.

 Recent pledges by California, New York City and Seattle to transition to zero-emis-
sion fleets mean that 33% of all transit buses in the U.S. are now committed to go
electric by 2045.

+ Atlanta, Georgia passed a city ordinance in 2017 requiring all new residential
homes and public parking facilities to accomodate EVs.

* In 2019, Washington began a study to determine the feasibility and resource require-
ments for all public fleets in the state to achieve substantial conversion to EVs by
2025, 2030, and 2035, and analysis of the financing mechanisms available to fund
the transition.


https://www.govtech.com/transportation/Maine-Explores-Possibility-of-Electric-School-Buses.html
https://driveevfleets.org/what-is-the-collaborative/
https://driveevfleets.org/what-is-the-collaborative/
https://www.ca.gov/archive/gov39/2018/01/26/governor-brown-takes-action-to-increase-zero-emission-vehicles-fund-new-climate-investments/index.html
http://pluginperks.com/about/how-does-it-work/
https://www.boston.gov/departments/transportation/recharge-boston-electric-vehicle-resources#city-of-boston-ev-policy
https://uspirg.org/sites/pirg/files/reports/ElectricBusesInAmerica/US_Electric_bus_scrn.pdf
https://www.atlantaga.gov/Home/Components/News/News/10258/1338?backlist=/
https://www.government-fleet.com/331352/washington-state-to-conduct-ev-analysis-for-all-public-fleets
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