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INTRODUCTION

Position Your Multifamily Property for Success:

Plan for Electric Vehicle Charging Today

Electric vehicles (EVs) are forecast to represent more than half of
all new vehicle sales in the U.S. by 2030." This trajectory is driven
by many factors, including lower total cost of ownership; buyers’
interest in decreasing carbon emissions; and the automotive industry
investing billions of dollars in EV production. Locally, the Tennessee
Department of Revenue's vehicle registration data already shows
more than 20,000 electric cars, SUVs, and other light-duty vehicles on
Tennessee roads—with many more affordable EV models expected
to emerge in the next several years.? Grants, incentives, rebates, and
other federal, state, and local programs will encourage even more
drivers to buy EVs.

Drive Electric Tennessee’s (DET) A Roadmap
for Electric Vehicles in Tennessee includes a
goal of 200,000 EVs registered in Tennessee

by 2028. EV registrations in Tennessee
have grown steadily from fewer than 5,000
in 2017 when the DET Roadmap was first
developed to 28,440 as of March 31, 2023.

It's clear EVs are here to stay, and studies on EV charging have
shown drivers prefer to charge at home due to convenience and
lower cost, but will occasionally use public and workplace charging to
supplement their vehicle’s needs.? EV drivers who live in multifamily
properties expect not only traditional amenities but also access to
EV charging stations.

Now is the time to plan for EV charging at your multifamily property.
This will help your properties maintain occupancy, build a long-term
revenue stream, and support equitable access to charging.

EV charging can be costly. Smart planning can minimize those
expenses and result in a valuable investment for your property.

EVs Will Be
of U.S. Vehicle
Sales by 2030

EVs Registered in
Tennessee in 2023

Most EV Owners
Prefer to Charge
at Home

New Properties
Can Save the
Cost of Retrofitting

Becoming EV
Ready Can Save
per Spot

'Bloomberg — More Than Half of US Car Sales Will Be Electric by 2030
2Atlas Public Policy — State EV Registration Data

3ldaho National Laboratory (INL) — Plugged In: How Americans Charge Their Electric Vehicles — Findings from the largest plug-in electric vehicle

infrastructure demonstration in the world
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Installing EV charging as part of new property
developments is the most economical option,
at one-fourth to one-sixth the cost of retrofitting
an existing property.*If you already have a site
developed but aren't ready to invest an EV
charging station(s), preparing with electrical
conduit (i.e., EV capable) and electric vehicle
supply equipment (EVSE) (i.e., EV ready) to
serve future EV charging stations can save
nearly $4,000 per charging space compared
to retrofitting later.5 ¢ Nonetheless, it is still
possible to retrofit existing buildings with EV
charging infrastructure. Wherever your property
falls on this spectrum, this document will equip
you with the tools to determine whether an
investment in EV charging is right for you.

This guide is designed to educate multifamily
property developers, owners, and managers on
EV charging and its benefits. It outlines the key
steps and provides insight so you can begin
developing plans for your properties.

DET EV 101 Resources

SEPTEMBER 2023

Because the EV industry is

new and always evolving, the
definitions of “EV capable” and
“EV ready” may vary by local code
requirements. We encourage you
and your team to stay up-to-date
with the current code in your area.

In the interim, the International
Code Council is attempting to
standardize definitions which
can be used as a guide.

For detailed definitions of these
terms and more, please see our
Glossary starting on page 17.

New to the world of EVs and charging infrastructure?
DET has a wealth of information to get you started!

» Electric Vehicle Charging 101
» Electric Vehicle 101

» Why Electric?

4U.S. EPA's State and Local Energy — An Introduction to Electric Vehicle-Ready Buildings

5Energy Solutions — Electric Vehicle Infrastructure Cost Analysis Report for Peninsula Clean Energy (PCE) & Silicon Valley Clean Energy (SVCE)

SInternational Code Council — Electric Vehicles and Building Codes: A Strategy for Greenhouse Gas Reductions
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YOUR MAP TO ELECTRIC VEHICLE CHARGING

From Inception to First Charge at Your Multifamily Property

Current EV owners consider on-site EV charging among one of the most important amenities when
evaluating multifamily properties. Follow our “Map to EV Charging”—your high-level checklist—to prepare
for current and future EV-owning residents.

Depending on your site’s complexity, location, and scale, this process can take anywhere from 2 to 18
months. To accelerate the process, we have highlighted key “Stops” to keep you on track.

FIRST STOP: THIRD STOP: FIFTH STOP:
Evaluate Your Assess and Finalize Implement and Maintain
Business Opportunity Your Strategy Your Charging Stations

FINISH
LINE

SECOND STOP: FOURTH STOP:

Prepare Your Team Develop Your Design

FIRST STOP
Evaluate Your Business Opportunity A~
1. Business Goals ( Vi FOURTH STOP:

2. Resident Needs Assessment \—~ Develop Your Design
3. Common Cost Checklist 1. Site Assessment and Preliminary Design
2. Utility Infrastructure

000 3. Final Design
W

Prepare Your Team

1. Internal Partners "\l FIFTH STOP:
2. External Partners Implement and Maintain

Your Charging Stations

@j{} THIRD STOP: 1. Construction
Assess and Finalize Your Strategy 2. Operations and Maintenance

1. Management Approaches 3. Communications and Awareness
2. Electric Vehicle Supply Equipment
Considerations
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FIRST STOP: EVALUATE YOUR BUSINESS OPPORTUNITY
Business Goals

Defining business goals for your property is the first “Stop” on your journey to getting EV charging on-
site. Many questions will arise as you consider implementation, but there are several key questions to
consider early:

» Will EV charging be incorporated into your new construction plans or are you looking to retrofit
existing properties?

» Are you addressing current resident demand, preparing for anticipated demand, or both?

» Will charging stations be a revenue source, an amenity to residents, a sustainability measure for

your company, a way to increase EV charging equity in the community by helping ensure access to
residents who may not have it elsewhere, or all of these?

The answers to these questions will help you define your EV charging goals. Clear goals will help you
make informed decisions along the way.

As you think through these questions to develop your business goals, there are three main considerations:

Money People @ Environment

Evaluate aspects of each as you determine your goals and develop your business case.

Money-Oriented Considerations

» Revenue Protection by Attracting/Retaining Residents: As EV ownership grows in Tennessee,
EV-owning residents and future residents will prioritize multifamily properties offering on-site EV
charging. Properties without EV charging stations could lose revenue and see higher vacancy rates
because they may fail to attract or retain tenants who drive EVs. This is especially true in rural and
suburban areas where public charging may be less available than in a city. Installing on-site charging
is a convenient amenity to attract residents now but will become a necessity as EV adoption grows.

» Revenue Builder: Currently, the average EV driver has a higher income and may be willing to pay
higher rent to live in a property with EV charging. Multiple business models exist for purchasing and
operating EV charging stations that can build your revenue. The revenue created from EV charging can
help recoup up-front costs for EV charging stations and associated electrical upgrades.

» Funding Opportunities: Many external funding options are available to help offset installation
and equipment costs. While funding opportunities will vary locally, unprecedented federal and state
options are available for property owners that act quickly. The following resources are just a few
sites that provide details on available incentives:

« DET Incentives for EV and EVSE Ownership
U.S. Department of Energy — Tennessee Laws and Incentives

- Database of State Incentives for Renewables & Efficiency®
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» Money-Saving Plans: It is considerably more cost effective to install EV charging stations
or make your site EV ready for later charging station installations during construction when you
can incorporate electrical and space requirements into your original design plans and budget.
Alternatively, EV installation when planning major renovation projects can be another effective
way to save on overall costs. Retrofitting properties is also possible, but this approach increases
installation costs by a factor of four to six.”

New vs. Retrofit Costs for EV Charging Station Installation

$7,000
. New
$6,000
B Additional Cost
for Retrofits
$5,000 Note: Plug-In Electric

Vehicle (PEV)
$4,000  [EEEN)

$4,800

$3,000
$2,000
$940
$1,000 LIED
$1,330 570 $930
$840
210 310
$0 $! $:
Complete Circuits PEV Capable Spaces Complete Circuits PEV Capable Spaces Complete Circuits PEV Capable Spaces
Two Surface Two Enclosed Six Enclosed
Parking Spaces Parking Spaces Parking Spaces

Costs modeled for the City of Oakland

Figure 1: Avoid EV Charging Infrastructure Retrofit Costs — Energy Solutions and Southwest Energy Efficiency Project

» Sales Value: Investing in sustainability measures adds value to your property. Making your property
EV capable, EV ready, or EV installed could intrigue buyers and increase re-sell value.

People-Oriented Considerations

» Equity: Because at least 80 percent of EV charging currently occurs at home, multifamily developer/
owner involvement is especially important to raising overall equity among EV drivers.® Many people
renting may not have the means or desire to live in a single-family home where they control the
ability to install EV charging stations. Charging stations on multifamily properties will help improve
access and lower charging anxiety in under-served communities.

» Community Availability: Providing multifamily residents the ability to charge at home can
increase availability at public charging stations for other local drivers or those passing through the
community. Providing multifamily residents the ability to charge at home offers them a dependable
place/schedule to charge. This can greatly reduce demand on local public charging stations, relieving
congestion and increasing availability for other local drivers without home charging or those passing
through the community.

7U.S. EPA's State and Local Energy — An Introduction to Electric Vehicle-Ready Buildings

8National Renewable Energy Laboratory (NREL) — Incorporating Residential Smart
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Environment-Oriented

»

»

»

Considerations

Lower Emissions: EVs produce an estimated 70
percent lower emissions than internal combustion
engine (ICE) vehicles, so renting to EV owners will
improve air quality in your community.®'°

Internal Targets: Installing EV charging stations
at your property can help your company meet its
sustainability goals, which improves your company’s
and property’s reputation and community goodwill.

Local Government Targets: Many governments
in Tennessee have adopted or are working to adopt
sustainability targets as part of overall climate
plans. The presence of EV charging at multifamily
developments can be counted when tracking advances
at the community level.

Resident Needs Assessment

Obtaining resident feedback early in your EV charging
journey is a great way to identify preferences that can
influence your decisions and inform your business case.
Resident meetings, emails, and surveys are all effective
channels for collecting input.

Consider these starter questions:

»

»

»

»

»

»

Common Cost Checklist

Consider the following when
developing your budget to
help avoid surprise expenses
during implementation. Your
project may not require all
these services or expenses.

Consulting services

Design services

Permits

Utility upgrades

Hardware
Software/network fees
Installation services
Signage/marketing
Operations or warranty fees

Repair and maintenance

Do you already own an EV, plan to purchase an EV in the next two years, plan to purchase an EV in

3 to 5 years, or have no intention of getting an EV?

Do you prefer EV charging stations to be installed in assigned parking spaces or in shared parking areas?

Are you willing to contribute to the cost of EV charging if installed at your assigned parking space?

Do you prefer paying a flat monthly fee or a per-session fee to use EV charging?

If EV charging was provided as an amenity, do you support slightly higher rent?

Should EV charging be made available for guests and/or the public?

Involving residents in this decision can greatly improve your business case while encouraging engagement
and support. It is also recommended to keep residents updated during each “Stop” of the process.

°DET, GHG Reductions from Driving and EV in Tennessee GHG — Driver Examples

1°Union of Concerned Scientists — Cleaner Cars from Cradle to Grave: How Electric Cars Beat Gasoline Cars on Lifetime
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SECOND STOP: PREPARE YOUR TEAM

Installing EV charging stations at multifamily properties requires coordinating with various
partners and stakeholders at the appropriate times. Knowing the right internal partners to
engage and identifying the right external partners on the front end—and understanding their
roles—will help the process run smoothly to avoid potential setbacks.

Internal Partners

You should engage your internal partners when you begin considering implementing EVSE on your site.
These partners will be important as you weigh considerations in the First Stop all the way through the
Fifth Stop when it's time to enjoy charging.

1. Property Developer/Owner: The developer/owner frequently provides the overall project goals,
support, and financial commitments to get EV charging stations into new projects and added as
retrofits to properties.

2. Property Manager: The manager serves as a local point of contact who can help coordinate
access for activities and may oversee EVSE installation, in addition to helping with needed property
alterations and policy changes.

3. Property Operations or Maintenance: The building/property engineer, electrician, or
operations/maintenance staff knows the site best and frequently have an in-depth understanding
of the infrastructure on-site. These teammates should be involved with external partners to provide
existing design information and operational preferences.

4. Resident Association: The association can help engage residents early in your research process
toidentify EV purchase plans and charging preferences. Ongoing engagement can provide a feedback
channel when developing charging policies and other property-specific rules. This is especially true
for owner-occupied multifamily developments such as condos.

External Partners

The following partners will be external to your organization and property but vital for yourimplementation.
They are ordered below to help show when to engage each in the process. Depending on whom you hire,
you may need to engage additional partners to provide ancillary services such as signage, pavement
striping, landscaping, and more to complete your EV charging installation project.

As with any contracted service, it'simportant to research potential partners’ experience, check references,
and confirm they are licensed to perform the needed work. This is frequently accomplished through an
request for proposal (RFP) process.

1. Consultant/Engineer: A consultant can help you through more than permitting. They can help
you identify the right EVSE for your property; determine which costs can be considered capital versus
operations and maintenance (O&M); help secure applicable funding; guide your budget; develop
designs; coordinate across all parties at the right time; and more. Some have everything you need in
house, such as strategy services; civil, electrical, and structural engineering; permit expediting; and
more, while others do not. Therefore, you may need to hire multiple firms to take care of your needs.

DET: The Multifamily EV Charging Infrastructure Guide
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A great consultant takes the guesswork out of implementing EVSE at your property. We suggest
engaging your consultant/engineer as soon as you begin thinking about your goals in the First Stop
or very soon after.

2. Utility Provider: Your utility provider determines current electric infrastructure capacity and any
necessary infrastructure upgrades as well as providing the electricity to your installed EV charging
stations. Your consultant/engineer can help engage the utility provider as soon as you have a
preliminary plan to begin the process of determining power delivery or upgrades to the site. Closer
to construction, the consultant and contractor will partner to provide final details when submitting
the formal utility service request. Utility providers may also have financial or technical resources
available to help with the installation process and may offer special electricity rates (such as Time
of Use or EV Charging rates).

3. Authority Having Jurisdiction (AHJ): The local town, city, county, or other jurisdictional body
is responsible for reviewing and approving engineered plans prepared by consultants/engineers and
issuing permits. It's important to understand local requirements—which may supplement or defer
to state and federal standards—as these requirements will dictate how projects can be designed
and installed. Consultants/engineers can assist with identifying processes and requirements on the
front end and navigate the approval process on your behalf.

4. EVSE Manufacturer/Software Supplier: The supplier provides the chosen type of EVSE and
networking service as well as extended warranty coverage and various data collection/reporting
options. Additionally, they frequently can help with installation and third-party ownership business
models. It's important to include a warranty (typically 3-5 years) and O&M in your contract with
these suppliers.

5. Contractor/Electrician: They know the required building and electrical codes for your area and help
ensure your selected EV charging stations and necessary electrical services are installed properly.
Many also confirm your charging stations are in working order, frequently called commissioning.
Depending on the terms of your agreement with the manufacturer/software supplier, your contractor
or electrician can supplement the O&M package to ensure you have a qualified team on-call to keep
your charging stations working.

6. O&M: Determining who is responsible for on-site repair is an important step. This may be covered
under the warranty/O&M package from the hardware or software provider; may require your local
maintenance staff; or may require hiring a team of local, regional, or nationwide contractors/
electricians to be on-call. Whichever method you choose, it's important to understand the full scope
and length of coverage necessary to help ensure your stations work reliably.

Get Connected with DET!

DET is a great place to get started when identifying the right partners
to engage. They can help connect you with local contacts, technical
resources, potential funding opportunities, and regional EV Chapters.

DET: The Multifamily EV Charging Infrastructure Guide
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THIRD STOP: ASSESS AND FINALIZE YOUR STRATEGY

Below are some of the key considerations that must be decided when finalizing your plan.
Working with consultants/engineers, EVSE manufacturers/software suppliers, and others
from the Second Stop will help you evaluate options with specialist expertise to develop a
well-researched, well-rounded strategy.

Management Approaches
Non-Designated Parking @ Assigned Parking

» Non-Designated Parking (Shared): If residents park in any available space, make sure you
display signage and/or pavement markings to designate EV charging spaces for “active charging
only.” This will discourage EV owners from using the space as their personal parking zone, which
blocks EV charging access for others.

» Assigned Parking (Dedicated): Consider whether you want to install the EV charging station or
simply make the parking space/individual garage EV capable or EV ready. Adopt policies to enable
interested residents to pay for charging or EVSE installation themselves. The latter is more suitable
for owner-occupied developments.

Public Use @ Private Use

» Public Use: Consider whether you want EV charging stations to be accessible to the public as a
benefit to your entire community. This likely means you will need to establish payment methods for EV
charging to help offset higher electricity usage, and you will need to consider the impact of additional
traffic at your site.

» Private Use: Consider whether you want to restrict EV charging station access to residents and
visitors only. Popular methods to limit access include placing charging stations behind a gate,
requiring RFID cards, and having residents create user profiles on an approved app.

Paid Charging @ Free Charging

» Paid Charging: Traditionally, this requires networked EV charging stations that include payment
processing that enables drivers to use a mobile app, credit card, or other means to pay for their
charging session. While this option has higher upfront costs and requires an ongoing network
services agreement, the revenue generated ultimately improves the owner’s bottom line. Recent
changes to Tennessee electricity regulations allow charging station owners to price charging by
the kilowatt hour (kWh) consumed or by the minute. Paid charging is the recommended route as EV
adoption continues to climb and drivers expect to pay for charging as they do for gas in ICE vehicles.
Also, in some scenarios, charging itself can be “free” but the parking spaces (or parking passes)
utilized for charging can be priced at hourly or monthly rates.

» Free Charging: Non-networked EV charging stations are less expensive to purchase and operate,
plus give you the option of providing free charging as an amenity to your residents or using other
methods to collect payments for charging. Completely free charging is becoming less popular as the
EV market and demand for access to EV charging stations grow.

DET: The Multifamily EV Charging Infrastructure Guide
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New Construction and Existing Property Reminders

For new construction, consider designing your parking and electrical needs so your property is EV
capable or EV ready. This is the most economical and easiest way to add EV charging when you're ready.

For existing properties, contact your utility company as soon as you are considering implementing EV
charging to understand available electrical capacity and any upgrades needed to handle EV charging.

Electric Vehicle Supply Equipment Considerations
Level 1 @ Level 2 @ Direct-Current Fast Charging

» Level 1: Alternating current (AC) charging stations, also known as a trickle charge, are Level 1
charging stations that are the cheapest to install but the slowest to charge, providing 2-5 miles
of range per hour.’ With battery sizes increasing, it can take multiple days to provide a full charge.
Level 1 charging stations require the least construction to implement and can be installed on existing
structures or use standard outlets—in fact, they can simply be a special cable sold with the vehicle to
plug into an outlet and the car’s port. Ultimately, these charging stations are mostly found in single-
family home garages. For multifamily sites, they are recommended to supplement other charging
station offerings as they typically don’t provide sufficient charging speeds and lack revenue/data
collection potential. However, a few new companies are developing “smart” Level 1s with similar
features to Level 2s (see below). Level 1 charging stations are typically recommended for places
with very long dwell times, such as long-term parking at airports.

» Level 2: This is the most common EV charging station on the market. Level 2 charging stations are
AC charging stations that are a step up from Level 1 in equipment, speed to charge (10-30 miles
of charge per hour), and cost to implement.’? They are great for multifamily locations because they
typically charge a vehicle to 80 percent or more overnight, depending on battery size. Additionally,
most models have “smart” capabilities such as payment processing options to collect revenue;
monitoring for utilization; uptime data; load balancing across multiple vehicles and charging stations
to limit the draw needed from the electrical grid; and notifications when charging stations need to be
fixed. Stations are typically connected via Wi-Fi, cellular, or hardwire (CAT-6) to utilize these “smart”
features. Level 2s can be free standing or mounted to a structure on site and can also often utilize
existing capacity.

» Direct-Current Fast Charging (DCFC): DCFC stations, occasionally called Level 3, are the
fastest charging stations available, providing 180-240 miles of charge per hour.”®* However, they
are also the most expensive to implement and maintain and require the largest and most complex
electrical service. DCFCs have similar “smart” features to Level 2s for monitoring and revenue earning
capabilities. These are most often suggested for locations with short to medium dwell times such as
restaurants, gas stations, rest stops, and grocery stores. They are rarely suggested for multifamily
locations unless there is a connected retail or other mixed-use component.

1U.S. Department of Transportation Charger Types and Speeds
2|bid.
3|bid.
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Single Port @ Dual Port

» Single Port: Single port chargers are typically defined as EV charging stations with one cable and
plug. They are capable of charging a single EV at a time. These chargers are standard and great
for sites/vehicles with cord-reach challenges such as sprinter vans and accessible spaces. Some
DCFCs stations are equipped with two cables and plugs (one Combined Charging System [CCS] and
one CHArge de MOve [CHAdeMO]) to provide flexibility in plug type but still only can be utilized by
one vehicle at a time.

» Dual Port: Dual port chargers are equipped with two cables with plugs and can charge two vehicles
at the same time. This allows the charger to be shared between spaces, requiring less equipment
per vehicle. There are multiple ways to share the charge between vehicles such as first-in-first-out or
load split depending on user and owner preferences.

Networked @ Non-Networked

» Networked: Networked charging stations are more expensive but provide enhanced capabilities
such as payment processing, managed charging, load balancing, and visibility in charging apps.
This can be an ideal option depending on revenue choices and if your charging stations will be made
available to the public.

» Non-Networked: Non-networked charging stations are best for private charging. They will not be
found on charging apps. Revenue options may be limited.

Battery-Supported Charging Stations

Battery-supported charging stations utilize either a built-in battery system or a separate, connected
battery system to provide supplemental power. This allows a slower and reduced pull from the electrical
grid to charge the battery, while allowing chargers to be used at a higher rate pulling from the battery
power. This technology is an option for retrofits or locations where electrical capacity is limited and can
provide faster charging speeds than could otherwise be achieved.
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@ FOURTH STOP: DEVELOP YOUR DESIGN

After your preliminary assessment of your site(s) and the development of your strategy, if you
haven't already, this is when you must engage partners to make your idea a reality. You will
begin interacting with multiple partners from the Second Stop, and they will frequently work
together to develop complete designs. Below is a rundown of what your team will be working
through at this phase. Multiple questions or checkpoints may arise, so this will give you a
better understanding of what to expect and when.

Site Assessment and Preliminary Design

» Determine the number of spaces to be made EV installed and/or EV ready.

» Identify potential locations for EV charging stations and consider parking needs, local
requirements, and proximity to electrical infrastructure to help lower installation costs.

» Verify local building codes, design plan standards, and permitting requirements; review timelines;
and understand related fees for your area.

» Allocate sufficient dimensions for each space to accommodate EV charging ports located on the
front, side, or rear of the EV; varying wheelbases between sedans, SUVs, and pick-up trucks; and
Americans with Disabilities Act (ADA) compliance.

» Ensure required number, spacing, and slopes of accessible EV stalls are included in the design.
This is very important for ADA and federal compliance and to mitigate risk for you, your property,
and residents.

Utility Infrastructure

» Determine current electrical capacity and available capacity on circuits serving your property based
off preliminary information:

 General location of proposed EV charging stations
* Number and charging capacity of proposed charging stations
+ Approximate time frame for formal project submission
» If you are considering EV charging for several properties, prioritize the order to handle projects
based on utility feedback.
» Incorporate utility feedback into the formal site design plans.

Final Design

» Finalize design plans, which help ensure infrastructure is laid out properly to promote safety,
efficiency, longevity, and flexibility for future growth.

+ Design drawings include civil, structural, and electrical details required to permit and
construct EVSE and are signed and sealed by a licensed engineer.

Accessibility of EV charging stations for public use need to comply with the State building
code and federal ADA requirements.
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» Submit project design plans to:

+ The utility provider who will generate a construction cost for extending electric service,
including applicable metering.

+ Local permitting AHJ who will review plans for compliance with local codes and approve/
issue required permits to start construction.

Future Proofing and Consideration

» All designs should include an element of futureproofing infrastructure.

+ This will allow the future growth of EV ownership to be matched with additional on-site
charging stations to meet the demand with minimal cost and impact to site operations.

+ If designs are futureproofed well, conduits will be stubbed to locations for future charging
stations; space will be saved for the charging stations and associated upstream equipment
(panelboards, switchboards, transformers, etc.); and capacity will be reserved in the
electrical system. Planning for the future means charging stations can be added simply by
pulling a new wire, without disturbing existing infrastructure or operations.

» Flexibility in design and knowledge of industry trends is important to accommodate changes as
the EV market evolves.

VWV CHARGING

ONMNILY
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FIFTH STOP: IMPLEMENT AND MAINTAIN YOUR
CHARGING STATIONS

Now it's time for all your planning to turn into action with your construction and O&M partners.
Again, they will frequently work with the external partners from the Second Stop to complete
the following activities. Once the charging stations are installed, you'll work to get the word out
so residents can enjoy charging at home.

Construction

» Select a licensed, insured, and bonded contractor to install the EVSE.
» Plan accordingly for equipment purchase lead times.

» Finalize utility requirements and upgrades.

» Plan for temporary parking disruption during construction.

» Install EVSE as planned.

» Install adequate signage at charging infrastructure, which may include pavement stenciling as well
as signs mounted to structures or posts.

Operations and Maintenance

» Select your O&M team.

Most hardware and software providers offer 0&M packages for a monthly or yearly fee. It's
important to understand the full scope and length of this coverage to ensure you don't have gaps.

+ This coverage can range from 1-5 years and includes provisions for remote monitoring
and troubleshooting for software. Packages may or may not include sending out a local
electrician if units need on-site repair.

» Train property management staff about EV charging station operations, regardless of your O&M
package. Your team can become the on-site experts for residents.

Your project partners, as well as EV-owning residents, are great resources for initial staff training.

» Be prepared for occasional repair and replacement needs by asking project partners who to
contact when repairs are needed. Standard repairs are often performed under an extended
warranty package.

» Track charging station usage and re-evaluate annually to guide next steps for future
implementation.

0&M packages should be included in your contracts with hardware and software providers.
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Communications, Awareness, and Enforcement
Resident Communications
» Send communications to residents during construction phase, plus intermittently after completion
to remind residents of availability and policies.

» Provide residents with guidance on how to ask questions or report issues. Consider developing a
video or fact sheet to share with residents.

» Develop processes to coordinate station availability for multiple EV users to meet their charging
needs. If networked, some charging stations may allow a grace period after charging has
completed, then enforce a penalty to discourage drivers from long-term parking.

» Establish usage and enforcement policies for residents, guests, and the public as applicable.
+ Request the ability to add idling/camping fees via your software provider or other methods
of deterring residents from parking in spaces for an extended period of time when not

charging. Note, this can also be accommodated by load-sharing between stations, providing
more stations, or dedicated stations in an owner-occupied scenario.

* You will also need to have local enforcement policies for your maintenance or property
management staff. Unfortunately, non-EVs may park in these spaces.

Public Communications
» Update your property’s marketing materials and website to include details about EV charging—in
advance and once it is completed.

» Host a grand opening event. Ask existing residents who drive EVs to demonstrate how to charge.
Invite the media and local officials who can recognize your company for its investment in
sustainability while also generating more public awareness for EVs.

» For publicly accessible charging stations, reach out to websites that track EV charging station
availability to inform them of your completed project so EV drivers can find your location. If your
EV charging is limited to residents and residents’ guests only, this is not a necessary step. Here are
some popular websites for public charging:

ChargeHub
EnergyRight

+ PlugShare
« U.S. Department of Energy’s Alternative Fueling Station Locator

DET: The Multifamily EV Charging Infrastructure Guide



https://chargehub.com/en/
https://ev.energyright.com/chargers/
http://www.plugshare.com/
https://afdc.energy.gov/stations#/find/nearest

Drive Electric
& TENNESSEE

CONCLUSION

Now that you're equipped with the steps for success, it's time to begin planning for your EV charging
project. Before you get all charged up, a few key points to remember:

» EVs are forecast to represent more than 50 percent of vehicle sales by 2030. Whether you have
zero or a few residents with EVs today, on-site EV charging will be an important consideration
when selecting multifamily housing for future residents. Start planning now to save big!

» It is easier and more cost-effective to include EV charging during new property development, but
existing properties can be retrofitted.

» EV charging projects require many players, so select the right partners and engage them early and
often. Rely on their expertise to guide you on your “Map to EV Charging.”

Additional Resources

A Developer’s Guide to Electric Vehicle (EV) Charging
DET

Tennessee Clean Fuels (Both Middle-West Tennessee Clean Fuels and East
Tennessee Clean Fuels)

Case Studies

Installing Level 2 Charging in A Multifamily Residential Building In Knoxville, Tennessee
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https://www.tncleanfuels.org/about-east-tennessee-clean-fuels/
https://www.tncleanfuels.org/about-east-tennessee-clean-fuels/
https://www.driveelectrictn.org/personal-story-installing-level-2-charging-in-a-multi-family-residential-building-in-knoxville-tn/
https://pluginnc.com/wp-content/uploads/2016/06/Multifamily_Handbook_PluginNC.pdf
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GLOSSARY: COMMON ELECTRIC VEHICLE INDUSTRY TERMS

» Alternating Current (AC): A type of electrical current for Level 1 and Level 2 charging stations in
addition to other electrical uses.

» Americans with Disabilities Act (ADA): Becoming law in 1990, the Americans with Disabilities
Act is a civil rights law that prohibits discrimination against people with disabilities.

» Authority Having Jurisdiction (AH3J): An department, individual, organization, or office
responsible for enforcing the requirements of a code or standard and approving equipment,
installation, and/or issue permits. This is most often the local town, city, county, etc., with jurisdiction
over the property.

» Battery Electric Vehicle (BEV): A vehicle that can operate with battery-only propulsion with
an average range of 250 miles but can exceed 400 miles depending on make, model, and battery
configuration.

» CHArge de MOve (CHAdeMO): Developed by Japanese automakers and derived from “charge
for moving,” it is currently capable of charging vehicles like the Nissan Leaf and Mitsubishi iMIiEV in
the U.S. It is seen as a standard and frequently offered in addition to CCS plugs.

» Charging as a Service (CaaS): A subscription-based electric vehicle equipment package. It is a
business model that allows the owner to lease charging equipment rather than buy it outright.

» Charging Cable: The cable that delivers electricity from the charging station to an electric vehicle’s port.

» Combined Charging System (CCS): Favored by major U.S. and German auto manufacturers for
many years, this is the most common plug type in the U.S. The term stems from its ability to combine
the standard Level 2 and DCFC plugs. It is also known as a combo plug.

» Connector/Plug: The device at the end of the charging cable that connects a charging station to
an electric vehicle. The connector/plug will be configured to match one of several standards that
vary among vehicle manufacturers.

» Direct-Current Fast Charging (DCFC): A charging station that typically requires three-phase,
480-volt power. It is intended for rapid charges of electric vehicles and can recharge up to 80 percent
in 15 to 45 minutes (this varies widely based on multiple factors such as battery size, percent
charged, circuit breaker, etc.). This charging station type almost always includes payment processing
to collect revenue for charging sessions. It is currently the fastest—and most expensive—charging
station option. It is occasionally referred to as a Level 3 charging station.

» Drive Electric Tennessee (DET): An organization based in Tennessee that actively participates
in the DRIVE Electric USA initiative. The organization is invested in engaging individuals, utilities,
legislators, dealerships, and others towards removing adoption barriers and accelerating plug-in
electric vehicle use.

» Electric Utility Provider: An agency, authority, corporation, person, or other legal entity in the
electric power industry focused on the generation and delivery of electric energy.

» Electric Vehicle (EV): A vehicle that can run on an electric motor that draws electricity from a
battery. This can include battery electric vehicles, plug-in electric vehicles, plug-in hybrid electric
vehicles, and hybrid electric vehicles.
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» Electric Vehicle Charging Station: The individual charging unit that contains necessary
components (e.g., charging cables and connectors/plugs) to supply electricity to charge the vehicle
and may include payment methods. Commonly called a charger or station.

» Electric Vehicle Supply Equipment (EVSE): The total EV charging system including the
physical charging station, electrical conductors, charging cables, connectors/plugs, and any other
necessary power outlets.

» Electric Vehicle Capable: A property featuring installed electrical panel capacity with a dedicated
branch circuit and a continuous raceway wiring from the panel to a designated parking spot(s) for
future implementation of electric vehicle charging station(s). Users cannot charge at an electric
vehicle capable site.

» Electric Vehicle Installed: Also called Electric Vehicle Supply Equipment Installed, a property
featuring installed electrical vehicle supply equipment (including an electric vehicle charging station),
enabling users to charge an electric vehicle.

» Electric Vehicle Ready: A property featuring installed electrical panel capacity with a dedicated
branch circuit and continuous raceway wire terminating in a junction box with circuit overprotection
devices. This includes more advanced preparation than EV capable properties as it readies the site
with all required electrical equipment for the future implementation of an electric vehicle charging
station(s). Users cannot charge at an electric vehicle ready site.

» Hybrid Electric Vehicle (HEV): A vehicle that operates on a battery powered by an electric motor
and another fuel to power and internal combustion engine. The vehicle can run on electric for short
range and alternative fuel for long range. This vehicle can not be plugged in to charge and powers
the battery through regenerative braking.

» Internal Combustion Engine (ICE) Vehicles: A vehicle powered by oil-derived resources such
as petroleum or diesel.

» Level 1 Charging Station: An alternating current charging station comprised of a heavy-duty
cord with applicable EV connector/plug and a three-pronged plug to connect to a standard 120-volt
outlet. It is commonly called a trickle charger as it generally charges an electric vehicle in 12+ hours
(this varies widely based on multiple factors such as battery size, percent charged, circuit breaker,
etc.). It is the slowest and most economical charging station type.

» Level 2 Charging Station: An alternating current charging station comprised of a charging cable,
connector/plug, and racking system to store the cable when not in use. It requires a 240-volt electric
service and a 20- to 80-amp circuit. It charges an electric vehicle in 4 to 12 hours (this varies widely
based on multiple factors such as battery size, percent charged, circuit breaker, etc.). This charging
station type may or may not include payment processing to collect revenue from charging sessions.

» Local Power Company (LPC): From TVA, a public utility that offers several different power rates
for residences and businesses in the region. The business rates are determined by the highest peak
demand, your business type and the amount of electricity your business uses each month.

» Managed Electric Vehicle Charging: A feature in the charging station or electric vehicle
programming that controls when a charging station is utilizing power to balance local electrical
capacity with charging needs.
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» National Electric Vehicle Infrastructure Formula Program (NEVI Formula or NEVI):
This program, which is part of the Infrastructure Investment and Jobs Act (IIJA), allocated $7.5 billion
for corridor and community EV charging grants. The funding to states will be used to strategically
deploy EV charging stations to establish an interconnected network to facilitate data collection,
access, and reliability.

» Networked Charger: A charger connected to the internet through cellular, Wi-Fi, or wired
broadband service to enable online tools such as payment processing, access management, load-
balancing, and usage monitoring and control.

» North American Charging Standard (NACS): This electric vehicle charging connector
system standard was developed by North American automaker Tesla. Previously used for just Tesla
charging, Tesla announced opening this plug type to other manufacturers starting in 2022. Already,
many automakers have announced plans to adopt NACS by 2024 or 2025 including Ford, General
Motors, Volvo, Mercedes-Benz, and Rivian.

» On-Board Charger: The electric vehicle’s built-in controller that determines the actual charging
capacity the vehicle can accept through the charging cable, communicating to the electric vehicle
charging station during the charging session.

» Operations and Maintenance (O&M): A form of preventive maintenance, involving tasks to
maintain the electric vehicle charging stations and repair them should an issue arise.

» Payment Processing: A feature on a networked charging station that enables the system owner
to collect revenue from electric vehicle drivers based on each charging session. Due to recent
Tennessee regulatory changes for electric vehicle charging, the owner can set the price based on
kilowatt-hour (kWh) of electricity consumed or minutes of charging time. Payments are non-cash
and may include credit card, debit card, mobile application account, or other methods. Also called
merchant functionality.

» Plug-In Electric Vehicle (PEV): This is any type of vehicle that exclusively uses external electrical
sources, such as charging stations or a wall socket, in order to power it's motor and other parts to
make it function. Also called a battery electric vehicle.

» Plug-In Hybrid Electric Vehicle (PHEV): A vehicle that operates on a battery powered by an
electric motor and another fuel to power and internal combustion engine. The vehicle can run on
electric for short range and alternative fuel for long range.

» Port: The receptacle in the electric vehicle that accepts electricity from the electric vehicle charging
station’s connector/plug. Port location varies by model and may be on the front, side, or rear of the
electric vehicle.

» Request for Proposal (RFP): A request for proposal is a business document that announces a
project and solicits a proposal by an agency or company interested in procurement or services by a
qualified consultant, engineer, contractor, and more service providers.
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