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Electrify Heartland Project Abstract

Electrify Heartland is an electric vehicle planning project managed by Metropolitan Energy
Center. It is a product of the Greater Kansas City Plug-In Readiness Initiative, co-chaired by
Kansas City Regional Clean Cities Coalition. Our goal is to produce a regional plan to
prepare public resources and secure the economic and environmental benefits of plug-in
vehicles within targeted metro areas with estimated 2.7M population. The targeted metro
areasinclude Kansas City, MO & KS; Jefferson City, MO, Wichita, KS; Salina, KS; Lawrence,
KS; and Topeka, KS. (14 Counties: Cass, Clay, Cole, Douglas, Jackson, Johnson,
Leavenworth, Miami, Platte, Ray, Saline, Sedgwick, Shawnee, Wyandotte)

Electrify Heartland Steering Committee

Team Organization Name
ChargingStations Initiatives Troy Carlson
Charging Stations LilyPadEV Larry Kinder
Charging Stations Logios Gustavo Collantes
Government Policy Polsinelli Shughart PC Alan Anderson
Government Policy Black & Veatch Bill Roush

Project Administration | Metropolitan Energy Center Ruth Redenbaugh
Project Administration | Metropolitan Energy Center Kelly Gilbert

Public Education

Nation Ranch Marketing, Inc.

Bill Patterson

Training Kansas City Kansas Community College | Bob McGowan
Training National Electrical Contractors Association| Jim Cianciolo
Utility Grid Black & Veatch Sam Scupham

Vehicle & Fleet

University of Missouri at Kansas City

Henry Marsh

Exhibit i -i. Electrify Heartland Steering Committee Members
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1 Develop Electric Vehicle Planning Team

1.1 Section Introduction

1.1.1 Synopsis

This section gives a detailed description of the goals and intention of the Electrify Heartland
project and what makes this plan unique. In this section we discuss how the team members
that made this planning so successful were selected and how individual tasks were
distributed among them. Content planning for deliverables, methods and barriers are also
discussed. Weprovide this detail to serve as an example of one way to customize your own
EV planning team. See Appendix A.

1.1.2 Author
Ruth Redenbaugh, Metropolitan Energy Center

1.2 Project history, mission and scope

Electrify Heartlandi Ox EUUU WE w? T ObpwUO? wEx xUOEET wi OUwx OEOODPOT w
equipment that is modular, scalable and customizable for any size business, city, county or

region.6 1 wi EY] wPbOEOUEI EwOUUwWUI EOUz wUI EOOOI OEEUDPOOUwWDC
made an effort to describe other options evaluated, why this alternative was selected,

constraints encountered, and barriers to avoid.

Eledrify Heartland is a product of the Greater Kansas City Plug -In ReadinessTask Force
Our goal is to produce a regional plan to prepare public resources and secure the economic
and environmental benefits of plug -in vehicles within targeted metro areas with an
estimated population of 2.7 million people. Our plan will be publicly releasable and
replicable for electric vehicle and charging infrastructure deployment in other regions.

The Task Forcewas formed in 2010 to explore benefits and learn more about the impact of
electric vehicles on our area. It was chaired by Kansas City Regional Clean Cities Coalition
and Mid -America Regional Council (MARC) and consisted of more than one hundred
business and community leaders. The task force met many times over two years and
developed the Greater Kansas City Plug-in Readiness Strategy.See Appendix B for the
strategic plan including Kansas City area demographic maps and maps provided by
Wichita Area Metropolitan Planning Organization (WAMPO). The Strategic plan provided
the basis for our application in 2011 to further develop and implement certain planning

51 1T PEOT wp$5 AWEOEwWS Ol EVUUPEWS1T 1 PEOT wpdendx O.a ws aUPx O1 O
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The application resulted in US Department of Energy Award DE -EE0005551 to Metropolitan
Energy Center, Inc. The project scope by December 2012, is to produce a regional plan that
can then be implemented to prepare public resources and secure tle economic and
environmental benefits of plug -in vehicles within the targeted metro areas of Kansas City,
MO&KS; Jefferson City, MO, Wichita, KS; Salina, KS; Lawrence, KS& Topeka, KS (14
Counties: Cass, Clay, Cole, Douglas, Jackson, Johnson, LeavenwortiMiami, Platte, Ray,
Saline, Sedgwick, Shawnee, Wyandotte) with an estimated 2.7M population.

Electrify Heartland is the project nickname, selected for simplicity, ease of use in social

media and intended for use by jurisdictions within the region. For example, City A may use

Uil wxUONI EQWEOE&UOUPOaGEODaws » ubOWOEUOI UBDOT wOEUI L
also link to electrifyHeartland.org. Then information can be customized for City A without

duplicating efforts by each jurisdiction, such as glo ssary, frequently asked questions, and

links to DOE resources. A press release by Independence Missouri, is included in Appendix

W when Electrify Indep endence was announced by their Economic Development Council.

e

Our unique opportunity, among the sixteen US Department of Energy awards for electric

vehicle plannin g, is including two Midwestern States with different regulatory

environments, five electric service providers, two electrician unions, many educational

institutions and many manufacturers of electric vehicles, batteries, components and

electric vehicles (EVs) and electric vehiclesupply equipment (EVSE), due to efforts of

Kansas City Area Development Councilz (KCADC) KC Advanced Energy initiative to bring

alternati ve and renewable energy technology companies to the area.$ O1 EOUDI aw' | EUUOE
planning area is the home of Smith Electric Vehicles, Dow Kokam, Exergonix, Milbank

Manufacturing, LilyPad EV and Mark One Electric,aswell EUwOO1 wOi wUOT T wOEUDOOZ |
Electric Vehicle Infrastructure Training P rograms (EVITP) at the Electrical Joint

Apprenticeship and Training Center operated by IBEW Local 124 and the National Electrical

Contractors Association (NECA). Our region is quickly becoming the center for research

and development, manufacturing and deployment of electric vehicles and related

technologies in the United States.

US DOE Award DE-EE0005551 Page9
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1.3 Develop project team

1.3.1 Garner expertise

The Electrify Heartland team reflects our goals to bring together all aspects of electric
vehicle readiness, including municipal planning, zoning, construction, permitting,  utility
grid, education, and fleet policies. We are enabling communities in our region to manage

the growing number of electric vehicles on our roadways well into the future . The Electrify
Heartland team is an impressive group of dedicated professionals with expertise in many
areas.A concerted effort was made to select individuals engaged in developing electric
vehicle plans in Kansas and Missouri while not being committed to a par ticular city, state or
brand. Leaders of each team recruitd participants as needed to accomplish specific tasks on
the deliverables and activities outlined in Appendix A.

Many on the EV planning team were volunteers and may have personal or professional
impacts preventing planned commitments to schedules, meetings and tasksTo help reduce
impacts to the team, volunteer team leads also worked with co -leads to fill in w hen
schedules were impacted.

A variety of expertise is needed for the many aspects of EV andEVSE.To produce a
stronger plan, an effort was made to include a balance of team members from both States of
KS and MO, many colleges, many brands of vehicles and equipment, diverse career fields,
and consumers with varying degrees of EV knowledge.

1.3.2 Attract participants

Events encouraged participation in the project, helped to rearrange priorities, generated
social media connections, and developed ideas for articles.Many events were planned and
delivered. Although time consuming, events were instrumental i n gathering interests and
concerns of the public. See Appendix V for examples of articles and publications.

The first event invited the original Task Forceto learn about the grant award and resulted in
developing presentations to communicate benefits of further participation in the project.
Benefits include economic development, jobs for electricians and auto technicians and
redirected spending potential. Appendices P and V contains sample presentations to city,
county and state officials as well as complementary groups such as air quality task force,
economic development councils, Missouri Solar Energy Industry Association, and
Sustainable Housing Conference.While being aware of cost constraints in many
municipalities, these presentations helped to gather support and focus on key planning
components.

Pagel10 electrifyHeartland.org
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Two events in April 2012 launched the project. Insiders were invited to a public television
broadcast of "Revenge of the Electric Car," a documentary directed by Chris Paine profiling
the rise of Tesla Motors and renewed interest by major automakers in battery electric
vehicles(PEV). The next morning a special open house was hosted featuring elected officials,
announcing the project team leaders, unveiling the web site and offering j oy rides and
vendor displays. Press releases, photo slide show backdrop, and plaming documents are
provided in Appendix V -Press Kitto customize for your events.

Social media is important for gauging public awa reness and gaining supporters. Supporters
may then become temporary or long-term contributors to the project team. Components of
Electrify Heartland communication are lapel pins, Website, Facebook, Twitter and blog.
+Ex] OwxPOUwPPUT wlOT 1T w?P2UOEEwWI » wOOT Gupgerddn wux UOY DET E wk
education, public image, citizen pride, and p ublicity . Website URL suffixes .com, .net and
.org were purchased, and to avoid confusion all point to the ElectrifyHeartland.org site. For
the initial map of the dynamic site, see Appendix M. Graphic artists and web designers were
hired to present professonal communications. One or more team members, including
marketing specialist and interns, were assigned to monitor social media for rapid responses
and frequent postings. Blog and Faceéook postings provided insight into public percepti ons
of barriers and opportunities to address in our plan.

WEOOUI UDWEEOOI E w? 6 131521 $uye» QuirtEl Ul wie' O OFEUpddA @ainiEra Uwi w O |1
for six weeks on www.facebook.com/ElectrifyHeartland . Intentionally obvious pictures
were posted four times each week for the public to guess the location. Prizes were donated
relevant to charging locations in our project area. The contest increased viewers beyond the
minimum requir ement of twenty five to earn a Facébook URL and improved public

education on the growing number of charging locations. A summary of contest results and
connection analytic graphs are provided in Appendix U: Social Media. Participation was
increased in consumer enthusiasts, event ekibitors, article subjects, student projects, and
presentations at complementary venues.

1.4 Assign responsibilities

Responsibilities were assigned for all aspects of EVEVSE Planning. The original Greater
Kansas City Plug-in Readiness Task Force held many sesions to develop a responsibility
matrix organized in categories and tasks- then assigned primary and secondary
responsibilities. See the EV Readiness Index in AppendixA and note the legend provided.

The contents of this plan are organized with the same sections as the categories and tasks in
the first two columns of the responsibility matrix, EV Readiness Index. The tasks were
developed from the deliverable slisted in the original funding opportunity outline, EV Plan

US DOE Award DE-EE0005551 Pagell
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Funding Opportunity Number: DE -FOA-0000451 See the grant proposalnarrative in
Appendix C.

Each section includes content pertaining to each task in three subject areas: Deliverables to

Address, Methods of determining above plans including other options considered, and

Barriers to consider and recommended mitigation plan. 3T 1 wi PUUUWUUENT ECOw? #1 OD"
EEEUI UU2 OWOEUET T UwU0T 1T wUOEUOwETh&e0adjértyUi | w5 wll EED
2,1 01 OEUwWOI WwEl Ui UODPODPOT WEEOY!I wxOEOQUWDPOEOUEDOT woUui
reasons for arriving at th e plan results as well as lessons learned while developing the plan.

I EUUPTI UUwWUOWEOOUPET UWEOGEWUI EOOOI OEl EwODPUDPT EUDOO W
developing the plan, possible risks to consider, and recommended methods of avoiding the

barrier or risk.

A calendar of team meetings was developed to reserve time on busy schedules.The team
calendar is included in Appendix A. Executive team meetings of contractual partners,
Metropolitan Energy Center and Black & Veatch were scheduled monthly to rev iew budgets
and schedules.Team lead meetings were held every two weeks with standard agenda items
of overall progress and the assigned section for each meeting Assignments were made well
in advance for each team to present sections of the plan and summaize findings in a
standard template. Our spreadsheet used to track the document section assignments and
schedule for each revision is provided on the project DVD as an example for customizing by
your EV planning team.

Pagel2 electrifyHeartland.org
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2 Plan PEV Vehicle Deployment

2.1 Section Introduction

2.1.1 Synopsis

In this section, we describe how our team predicted the number of fleet and consumer
Electric Vehicles that will be on roads in our region in 2015 . We describe how the numbers
were determined and what implications they have. We also discuss possible barriers to EV
adoption in the region and how we have worked with consumers and business leaders to
mitigate them.

2.1.2 Author
Bill Patterson, Nation Ranch

2.2 Plan PEV Vehicle Deployment
Demand for electric vehicles is increasing, with sales expeded to top 62,000 units in 2012t

General Motors sold more Chevy Volts in the first six months of 2012 than in all of 2011, and
Nissan soon will begin manufacturing its Leaf plug -in electric vehicle at a new multi -billion -
dollar facility in Tennessee.

Toyota is offering a plug -in version of its popular Prius hybrid, and Ford recently
introduced an electric Ford Focus.

Year-to-date electric vehicle sales of hybrid electric vehicles are up 113.5 percent compared
to 2011, and sales of plugin electric vehicles are up 228.9 percent.

Pike Research estimates the United States will reach the one million mark in the year 2018,
with more than 1.7 million electric vehicles worldwide by the year 2020. 3

1Wahiman, Anton. "2012 Electric Car Sales Forecast.The StreetStreet Network, 6 July 2012. Web. 10 Dec. 2012.
<HTTP://WWW.THESTREET.COM/STORY/11606766/1/201ZELECTRIC-CAR-SALES-FORECAST.HTML>.
2?Vice President Biden Announces Plan to Put One Million Advanced Technology Vehicles on the Road by
2015."Energy.gov US Dep of Energy, 26 Jan. 2011. Web. 10 Dec. 2012 tih//energy.gov/articles/vice -president-
biden-announces-plan-put-one-million -advanced-technology-vehicles-road-2015>.

3Crowe, Philippe. "Sales of Plug-in Electric Vehicles Will Grow Strongly through 2020." hybridcars.com.

HybridCars.com, 2 July 2012. Weh 10 Dec. 2012.

US DOE Award DE-EE0005551 Pagel3
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2.3 Deliverables to Address

2.3.1 Estimate of 2015 Registered EVs

In his 2010 State of the Union Address, President Obama set a goal to put one million
electric vehicles on American roads by the year 2015.

One million electric cars is roughly equivalent to four -tenths of one percent (.4%) of all cars

on American roads, which is an encouraging ratio based on 2012 sales of electric vehicles to

total vehicle sales.While it remains to be seen whether or not thenation will reach the

/ Ul UPEI OUzZ UwUUEUI Ewi OEOOwWPI weUUUI OUwUmO®I UwOUENIT EU
plug -in electric vehicles will constitute just under one -half of one percent of the total U.S. car

market in 20124

For planning purposes, Electrify Heartland has used a baseline projection of four -tenths of
one percent (.4%) ratio to calculate the number of electric vehicles registered in the planning
area by the year 2015.

According to Census data, there were 308.7 million people in the U.S. in 2010, and 246.2
million passenger cars and trucks on the road, or .7975 cars per person.

Assuming this ratio holds true for the entire planning area and its population of 2.225
million people, there are currently 1.775 million passenger cars and trucks in the planning
area. This ratio was borne out in several cities and counties examined separately during the
planning period.

Using the four -tenths of one percent (.4%) ratio mentioned above, Electrify Heartland
calculatesa total of 7,000 electric vehiclesfor the planning area by 2015.

e

2.3.2 Analysis of EV Usage Patterns

The Mid -America Regional Council, using 2010 U.S. Census Data, calculated zip codes
where electric vehicle adoption was most likely to occur, as well as likely destinations for
electric vehicle owners, to develop maps indicating where the need for EVSE could be
greatest in the future.

4Wahlman, Anton. "2012 Electric Car Sales Forecast.The StreetStreet Network, 6 July 2012. Web. 10 Dec. 2012.
<HTTP://WWW.THESTREET.COM/STORY/11606766/1/201-ELECTRIC-CAR-SALESFORECAST.HTML>.

Pagel4 electrifyHeartland.org



December 2012 e

As detailed in Appendix B maps, p rospective electric vehicle owners tend to be clustered in
affluent neighborhoods within a relatively short distance of the central city, w ith downtown
areas and office parks fed by major Interstate highways representing likely destinations.

Similar patterns appear in a map created by the Wichita-Sedgwick County Metropolitan
Area Planning Department, with clusters of likely electric vehicle o wners near the central
business district and on the developing east and west edges of town.

e

2.4 Barriers to Consider and Recommended Mitigation Plan

Range anxiety and price will continue to be the biggest obstacles to widespread electric
vehicle adoption.

Population density and misperceptions about © O1 z UantGdbrdmber of vehicle-miles
traveled per day may make consumers in the Electrify Heartland planning region especially
susceptible to range anxiety.

As is the case elsewhere, many of these anxieties are largely unfounded, especially when
one considers that among commuters in the 67 largest U.S. cities, Kansas City workers have
the 13th-shortest average commute (an average of 22.83 minutes}.

In an effort to enhance public communication, Electrify Heartland has created a Website,
www.electrifyheartland.org , to serve as a central information resourcefor consumers
seeking information about electric vehicles and charging infrastructure in the region.

The site contains information about the different types of electric vehicles, links to helpful
resources, maps, videos, news releases and events.

The site,along with social media channels including our Facebook page
(www.facebook.com/electrifyheartland ), Twitter (@ElectrifyHeart) and You Tube

(ww w.youtube.com/electrifyheartland ), serve as resources for electric vehicle enthusiasts (as

well as skeptics) to exchange information.

To counteract range anxiety, Electrify Heartland init iated a Facebookbased contest Where
in the Heartland is EVSE?-offering prizes to those who correctly identified the locations of

5American City Business Journals, 25 May 2010. Web. 10 Dec. 2012
<http://www.bizjournals.com/kansascity/stories/2010/05/24/daily21.html?surround=etf&ana =E_ARTICLE

US DOE Award DE-EE0005551 Pagel5


http://www.electrifyheartland.org/
http://www.facebook.com/electrifyheartland
http://www.youtube.com/electrifyheartland

e Electrify He artland Plan

the 35 electric vehicle charging stations (EVSE) within a 50mile radius of downtown Kansas
City.

Between June 25 and August 31, photos of different charging stations were posted each
Tuesday through Friday, with winning entries announced on Mondays. The contest not
only reinforced the fact that ample public charging is available throughout the Electrify
Heartland planning area, but also helped increase traffic to both the Electrify Heartla nd
Facebook page and Website.

As a group, electric vehicle owners are extremely satisfied with their purchases and are

highly likely to publicly express their satisfacti on. Social media in particular offer those who

currently own electric vehicles the opportunity to share their own personal experiences and

help dispel myths about electric vehicle performance.

$O01 EOUPI aw' I EUUOEOEWI EVUwi OUTT EwU0UOGOT wul GEUDPOOUIT b
America Electric Automobile Association and KANSAS electr iCITY, to enlist their support

in carrying positive messages about electric vehicles to the public.

Additionally, we have engaged members of the business,labor, and academic communities
to communicate the positive economic impact electric vehicles and related industry have on
OT1T wUTTHPOOzUwWl EOOODOaS

By building a network of engaged consumers and business leaders, Electrify Heartland has
enhanced its contacts database, enabling regular electronic communication with a growing
audience via an electronic newsletter, which is published and distributed through the
Kansas City Regional Clean Cities Coalition.

Electrify Heartland has produced and posted seven videos profiling electric vehicle owners,
elected officials and representatives from local manufacturing comp anies, enabling these
key industry advocates to share their experiences with the public.

Public events, where visitors can view, ride in and drive electric vehicles, have also been an
effective way to familiarize consumers with these machines.

Electrify He artland has also provided automobile dealerships with informational materials,

UUET wEUWUIT EUYDTI PpwODUUOUW?T EOT wUET UO?» wUT EQwxUOOOUI
media sites, and even enable smart phone users to access these sites using quick respans

(QR) code technology.

Ongoing publicity, in the form of news stories about the environmental and economic
benefits of electric vehicles, including well -paying jobs in manufacturing, research and
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development, electrical contracting, auto repair and mainte nance, etc., has also proved
effective in educating the public.

The greatest barrierin the Electrify Heartland planning area, however, may in fact be
vehicle supply.In an effort to meet demand where population is greatest and state tax
incentives are the biggest, auto manufacturers have concentrated distribution in coastal
areas, and some manufacturershave not yet made electric vehicles available in the planning
region.

It is anticipated that vehicle production will increase beginning with the 2013 model year
and more units will be available for purchase in the planning region.

US DOE Award DE-EE0005551 Pagel7’



e Electrify He artland Plan

3 EVSE Deployment Plan

3.1 Section Introduction

3.1.1 Synopsis

Our infrastructure (charging stations) te am compiled data from many sources in order to
answer gquestions about regional access to Electric Vaicle Supply Equipment (EVSE) at
home, at work and at public locations. This section also briefly discusses how EVSE
locations should be reported and mapped, how the utility g rid can send and receive
information regarding EVSE usage to mitigate barriers within utilities, barriers within
multi -family dwellings and cost range for installation and hardware of charging stations.

3.1.2 Authors
Larry Kinder, LilyPad EV a nd Troy Carlson, Initiatives

3.2 Estimate consumers with access to residential EVSE and forecast

trends
The question is not who has access taresidential charging stations, but rather, how many of
those who purchase or are considering purchasing plug in electric vehicles have access to
facilities that support overnight charging?

The locations where consumervehicles are parked overnight have a major impact on who

has accesses to idential charging stations. COOUUOI Uz Uwx UUET EUDOT wElI EPUDPOC
generally consider if they have the ability to charge their vehicle where they generally park

overnight.

We use the Kansas City metropolitan area (KC metro) as an example for the planning area
in the following exercise.

We make the following assumptions:

Consumers living in a sin gle family dwelling with a garage are likely to be able to install a
charging station in that garage. Consumers living in a single -family dwelling with no garage
are not likely to be able to install a charging station.

Consumers living in apartment buildings or multifamily dwellings  will typically have
access to charging facilities only at the discretion of the management of the facilities.

We draw the following conclusions:
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December 2012 e

Level 1 ChargingWWe believe about 68% ofthe consumers inthe KC Metro have access to
standard 110V outlets overnight for slow Level 1 charging of their vehicles. We are using the
68% (from the table below) of all consumers in the KC Metro having access to garages as a
proxy for the number of people that have access to Level 1110V charging. We believe level
one charging will be adequate for most living in single -family dwellings with a garage.

Level 2 ChargingFaster Level 2 chargingrequires 240V electric service. Thus those same 68%
would probably have to ad d 240V wiring and a charging station to their garage. Cost being

a deciding factor for most families, we believe most aEV consumers living in single family
homes will not opt for Level 2 charging if a 240V outlet does not already exist in or near the
garage. Instead, Level 2 charging will likely be the choice for multi -family dwellings.
Installation may be initiated by residents or building management, but should address
concerns of electrical contractors, the utility provider for the property, building

management and residents

Supporting Data:

We use US government reports to estimate the number of consumers in the KC Metro with
access to garages.

From a 1997 US Census Documentf{ttp://www.census. gov/prod/99pubs/ahb -9901.pdf):

"Garages or carports are common for households living in single-detached units-just
over three in four of these homes (76 percent) have a covered shelter for vehicles.
Townhouses or row houses, on the other hand, include a garage or carport less than
half the time (46 percent). In both mobile homes and units in multiunit buildings, the
proportion is 26 percent." -1997 US. census data

Total With Garage

table 1.6 |All Housing 766 521 B68%
table 3.7 |owner occupied | 487 417 86%
table 4.7 |renter occupied | 210 76 36%

Source: American Housing Survey forthe Kansas City MetropolitanArea: 2002
http://www.census.gov/prod/2003pubs/h170-02-27.pdf

Exhibit 3-1 Kansas City residents with garages

3.3 Estimate consumers with access to workplace EVSE and forecast trends
Section 3.4 below describes the total number of charging ports in our area currently and
projects the number out to mid -2014.There are currently about 30 workplace charging
ports, which make up about 25% of the current 119 charging ports. With a projection of 475
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charging ports by mid -2014and assuming the 25% ratio holds steady, that would mean we
could expect about 118 workplace charging ports by mid -2014.

3.4 Estimate of publically available EVSE and forecast trends

As of September 17, 2012he AFDC website shows that Kansas and Missouri (excluding the
St. Louis area) havea total of 119 commercial charging ports.
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Exhibit 3-2 Number of charging station ports installed since March 2011
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The next graph shows the breakdown of currently installed charging stations by type of
location:

30 Workplace
12 Gov Office
31 Auto Dealers
14 Higher Ed

4 Fleet
26 Retail
2 Demo
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Exhibit 3-3 Number of EV charging ports shown by location type
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Cummulative EV Charging Ports Forecast out 2 years
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Exhibit 3-4: Projected charging ports in KS/MO (except St. Louis area) by July, 2014

3.5 Determine data flow and processes for updating maps of EVSE
locations
We believe that the list of electric vehicle charging stations onthe A%# " z Uw" T EUT PO1T w2 UE U/
Locator www.afdc.energy.gov/fuels/electricity locations.ht ml is the most complete set of
charging station locations available. We should encourage all installations of publically
available commercial charging stations in the area to be reported to this database.

e

After a charging station has been installed, the information abo ut the station should be
uploaded to the AFDC website. The basic flow of a project to install charging stations and
upload information to t he station could be described in the following steps:

1) Purchase
2) Permit

3) Installation
4) Inspection
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5) Upload charging station DO OwUOw %#" zUw" T EUT DOT w2 UEUDPOO W+
6) AFDC Map

3.6 Analysis of EVSE/Grid send/receive information issues
ReferenceUT T w" PUa wOil w' OUUUOOzUw?211 EOOOI OEI Ews Ol EUUDE
Deployment Guidelines for the Greater Houston Area. ?%Please notethat Kansas and
Missouri are regulated states and Texas is notHowever, the basic assumptions in this
report remain applicable and are summarized here for information and future consideration
by the regulatory bodies.

Background

Electric utilities are un der significant pressure to maintain a dependable, clean, low-cost
electrical supply to their customer base. In order to achieve these goals, utilities are
evaluating, and in some cases implementing, smart grid technologies that allow utilities to
control various electrical loads on their systems. Through these smart grid technologies,
utilities can minimize new power plant and electrical distribution and  transmission
investment by shifting and controlling load while minimizing the impactto  the customer.

Electrical transmissioiis the bulk transfer of electrical energy from generating power plants
to substations located within populated areas. Transmission and distribution used to be
owned by a single company, but numerous reforms have separated the transmission
business from distribution. Power is transmitted through power lines at high voltages to
reduce power loss. Energy transmission through underground means results in higher costs
and causes greater operational limitations. Another limitati on for distribution owners is that
the energy cannot be stored, and therefore is generated on aras-needed basis.

Advanced Metering Infrastructure (AMI), also called smart metersare being deployed to
provide remote meter reading. Smart meters also havethe ability to control various
customer loads.

Electric vehicles are one of the better loads to control through smart meters, because EVs
have an on-board storage system. This means that delaying the charge of the battery has no
noticeable impact on the customer, unlike turning off a lighting or air -conditioning load,
which can have an immediate impact on the customer.

Additionally, a neighborhood transformer may not be sized such that every EV -owning
customer in an area can be charging at the same timeThe ability to schedule the EV
charging systems connected to a neighborhood transformer could significantly extend the

6 City of Houston Texas, et al. "Recommended Electric Vehicle Charging Infrastructure Deployme nt Guidelines
for the Greater Houston Area." Green Houston TXHouston TX Gov, Oct. 2010. Web. 10 Dec. 2012.
<http://www.greenhoustontx.gov/ev/pdf/evdeploymentguidelines.pdf>
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life of that transformer, or delay and possibly eliminate the need to replace the transformer
with a larger size. As the adoption of EVs increases, load control strategies for multi-family
dwellings may allow the utility to control charge times to maximize the effectiveness and
utilization of existing transformers.

During residential EVSE installations, the electrical contractor will eval uate the electrical
service capabilities of the existing system. If inadequate power is available at the service
entrance, an electrical service upgrade will be required.

Efficient
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Utility o ; Systems \,
Communications } P
% 4 g Renewables
Py Internet
~ ‘(‘
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~___ & Building EMS
—
Advancé&
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Dynamic " | Operations Metut
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Exhibit 3-5: Smart Grid Infrastructure

Exhibit 3-5 above incorporates many designfeatures of a smart gid/distributed energy
storage system. Home use of photovoltaic or wind energy can supplement the utility power.
A home area network (HAN) communicating with a smart meter can control lighting,
heating, cooling, and other major applia nces. Given the right incentives, a home owner may
elect to have the utility control total home consumption or deliver power back to the utility
through the storage capability of the EV. There are various mechanisms for utilities to
control EV load, includ ing:

Time -of-Use (TOU)

TOU is an incentive-based electrical rate that allows the EV owner to savemoney by
chargingduri O1T wE wE T U P ix® EWOI- mam@®Eihiblished by the utility. Typically,
these off-peak times are in the late evenings through early mornings and/or weekends,
during a timeframe when demand on the utility electrical grid is at its lowest point. TOU is
now being implemented by some utilities, but currently there is not a common approach.
Discussion with local utility prior to installati on of the charge station is recommended.

Dual Metering
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Electric providers may provide a special rate for EV charging and require the installation of

a second meter specifically for this purpose. This would require additional installation time,

since the dectrical contractor must install the meter before the EVSE is available for use. The

useofa? Ul YHQEET » wOl Ul UwPOwUT 1 w523 WEOE wEUWlyOOOUODET
control may obviate the need for the second meter.

Demand Response

Demand response istypically a voluntary program that allows a utility to send out a signal
to customers (typically large commercial customers) to cut back on loads during times the
utility is experiencing a high peak on their utility grid. These customers are compenated
when they patrticipate in this program. As deployment of smart m eters becomes more
prevalent, EV owners may participate in such programs. Utilities may enter into contracts
with EV owners to allow the utility to maintain more control over EV charging.

Real-Time Pricing (RTP)

RTP is a concept that could be implemented in the future for EVs. In this model, pricing
signals are sent to a customer through a number ofcommunication mediums that allow the
customer to charge their EV during the most costeffective period. For example, the EVSE
installed inthe EV O O1 Uz Uwl E UE 1-pragfarinie®th emEutre ding ¢t is fully
charged by 6:00 am, at the lowest cost possible. RTP signals from the utility would allow
this to occur without customer intervention. In order to implement RTP, smart meters
would need to be in place at the charging location and the technology built in to the EVSE.
These programs are under development atthe time of this writing.

Vehicle -to-Grid (V2G)

V2G is a concept that allows theenergy storage in electric vehicles to beused to support the

electrical grid during peak electrical loads, in times of emergency such as grid voltage

support, or based on pricing economics. V2G could also support vehicle-to-home, where the

energy storedintheY1 T PEOT wEEUUI UAWEOQUOEWUUxx Ol O1 O0wUOT T wl ¢
V2G requires that the on-board vehicle charger is bi-directional (energy is able to flow both

in and out of the system). The EVSE at the premises must also bdi-directional and abl e to

accommodate all of the utility requirements related to flowing energy back into the electrical

grid. Although there are various development efforts in V2G, for on -road EVs, this concept

probably is several years away from implementation in any commerc ial sense.

Interconnection Requirements

Although vehicle -to-grid (V2G) connections may be in the future for most applications,

some infrastructure will incorporate EVSE with solar parking structures or other renewable
resources. Because these systems wittonnect to the local grid, it will be necessary to contact
the local utility to determine whether there are any interconnection requirements. These
requirements are in place to protect personnel and property while feeding electricity back
into the utility grid. Most utility requirements typically are already in place for solar
photovoltaic and wind systems that are grid -tied to the utility.
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Commercial Electrical Supply/Metering

In the Houston area, there are typically two scenarios for connection to a commercial
electrical supply. The first is utilizing the existing main service entrance section (SES) oran
otherwise adequate supply panel at the commercial establishment, and the second isto
obtain a new service drop from the utility.

The decision onwhich approach to take depends on a number of factors, including the
ability to obtain permission from the property owner and/or tenant of the commercial
business, and the location of the existing SES or adequate electrical supply from the
proposed EV charging station site. If permission is granted by the property owner and/or
tenant (as required), then a fairly simple analysis can be performed. Compare the costof
utilizing an existing supply vs. a new service drop to determine the best approach. A new
uti lity service drop typically requires the establishment of a new customer account, which
may include a credit evaluation of the entity applying for the meter, and a monthly meter
charge in addition to the energy and demand charges. The local utility also may require an
analysis of the anticipated energy consumption.

3.7 Analysis of barriers to EVSE for multifamily dwellings

Major Barriers Facing EVSE installations at Multi-Unit Dwellings

Barrier Description

Cost Installation costs can range anywhere from $2,000 to $10,000. A building that
has sufficient panel capacity and an existing conduit running from the panel to
the PEV parking space will likely only incur charging station, permit, and
electrician installation/assessment costs, resulting in a lower cost installation.
On the other hand, a building with limited panel capacity, no conduit, and a
parking space located a significant distance from the electrical panel, will
likely incur higher installation costs."

Power Supply The charging load of PEVs range from 3.3 kW, similar to a large household
appliance or Nissan LEAF, up to 6.6 kW, similar to a Ford Focus Electric. Large
scale adoption of PEVs will inevitably require increases in transformer
capacity. Transformers supplying multifamily buildings typically have 10% to
15% excess capacity, or overhead, which is enough to sustain a few electric
vehicles. However, as PEV adoption grows and vehicles are equipped with
higher charging loads, these transformers may be insufficient to handle wide
scale conversion to electric vehicles.’

Proximity to Metering Service panels for MUDs can be located at substantial distances from where
Equipment the charging station is to be installed.?

High Rise Units In downtown San Diego, meter rooms are often located on the upper floors of
high rise units and conduit space is limited. Challenges are faced in installing
additional conduit and/or encountering physical limitations (e.g., drilling
through concrete floors).*

Exhibit 3-6 Findings of the San Diego Regional Electric Vehicle Infrastructure Working Group . Continued on
next page.
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Parking Parking is not standard across MUD building types. In some MUDs parking is
bundled into the rent or sale price of the unit. In other buildings it is
unbundled or paid for separately. Unbundled parking spaces can be assigned
on a first-come first-serve hasis, or they can be unassigned. A charging station
tied to a bundled parking space could be added value to a future tenant;
however, a charging station on an unbundled or unassigned spot may pose
challenges for assigning costs to individual owners. Choice of spaces also must
address issues with proximity to metering equipment as addressed above.”

Electricity Rates and Parking garages/lots are typically on a common meter. This means, electricity
Meters for Common provided in parking garages and other common areas is paid by the property
Areas manager or homeowner association (HOA) and then billed to residents

through HOA fees or rent. This creates a challenge in allocating charging costs
to individual owners.®

Homeowner HOAs cannot prohibit or restrict the installation of a PEV charging station.
Associations (HOASs) Senate Bill 880 codified this and other provisions for charging installations in
common areas. However, HOA hoards may still resist installations. Lack of
information regarding charging station installations remain a significant
barrier.

! peterson, David. Addressing Challenges to Electric Vehicle Charging in Multifamily Residential Buildings June
2011, UCLA Luskin School of Public Affairs.

? Ibid.

8 Bianco, James S. Power Share System for Electric Vehicle Service Equipment, 2012.

4 Pointon, Joel, SDG&E. Clean Cities US Department of Energy, Electric Vehicle Spring 2011 Quarterly Discussion
webinar presented on March 28, 2011.

Exhibit 3-7 Findings of the San Diego Regional Electric Vehicle Infrastructure Working Group . Continued from
previous page.

3.8 Analysis of Regulatory Treatment of Retail EV Charging

A logical result of the wide -spread adoption of EV in Kansas and Missouri will be demand
for third parties to provide quick -charging refueling services along well -traveled corridors
for drivers who are not confident that there is enough charge remaining in their battery to
reach their desired destination. Such businesses could provide a valualle service, especially
if they are fairly common and spread throughout the region, as the perception that a

refueling station is always nearby woul EWEUE OE UDP E E O O a uabgd Eobfiddadé] wWEUD Y1 U

However, this business model presents some unique regulatory challenges that will have to

be addressed before these businesses can be legally pursued in MissouriSpecifically, such

EUUDPOI UUI UWEOUOEwWxOUI OUPEOOCaw@UEODPI awEUwW? xUEODE L
As a result, such a business would potentially have to register as a public utility and take on

numerous regulatory burdens.
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Under Missouri law, public utilities are regulated by the Missouri Public Service
"O000PUUDPOOUWRP VEDDPEADUDODUDPI UOP GECUWET WPODOEREUREBEW
coUx OUEUD O AARSQuird DIEUEW T OwE OO U U OO wOUdudiditangtély, wE Oa w? 1 Ol
potential retail charging stations arguably fall under this umbrella, as the definition of

?21 Ol EOUUPEwx OEOUU? wbOEOUET Uw? EOOwaperéted,wl UUEUI OQwi DR U
controlled, owned, used or to be used for or in connection with or to facilitate the

generation, transmission, distribution, sale or furnishing of electricity for light, heat or

x O b | \Wrerefore, because retail recharging stations would own, operate, control, and

manage equipment used to sell electricity for power, they would arguably be required to

register as public utilities. The resulting regulatory burden would severely impair the

economics of the business.

—

The only clear and definitive re solution of this issue would be a legislative change to the

Ei i DODPUDOOWOI wE w? x UE O bpactyldiad ©dddiging stafionE Owi B 1 Ox OUwUT B
Fortunately, significant precedent for this type legislation exists in other states. For example,

Maryland  and Virginia 12 have passed legislation exempting third -party retail charging

UUDEUPOOUWI UOOwWUI TUOEUPOOWEUWEwW? xUEOPEWUUDPOPUAG

3.9 Estimate of EVSE costs and potential funding

EVSE costs can range from $500 to over $30000, excluding installatiorinstallation can range
similarly. The type of charging station and the capabilities drive the costs. It is important for
the purchaser to understand the options and their charging needs before purchasing. See
Exhibit 3-7 for more information.

Potential funding sources include but are not limited to: TIGER Grants, Ecotality, EV
projects with the Department of Energy, Coulomb Charge Program, Stimulus and other
federal grants, settlements such as State of California &Nevada Geothermal Power, U.S.
military, state funds, m unicipal funds, venture funding and state rebates.

70gg v. Mediacom, L.L.C., 142 S.W.3d 801, 813 (Mo. App. W.D. 2004) (footnote omied); see also R.S. Mo
.§393.140.

8R.S.Mo. § 386.020.

9R.S.Mo. § 386.020(15).

10R.S.Mo. § 386.020(14).

11'MD. Code 1-100(A) As Amended by S.B. 997."State of MarylandN.p., n.d. Web. 10 Dec. 2012.
<http://mlis.state.md.us/2012rs/chapters_noln/Ch_631_sb099T.pdf>.

12Virginia Code § 56-232.2.
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Installation Cost Ranges Hardware Cost Ranges
35000 45000
40000
30000
35000
25000 20000
20000 25000
20000
15000
15000
10000 10000
- 5000 T
5000 0
0 e—— Commercial | Commercial Commercial
Residential Commercial Commercial Residential | Level 2 Non Level 2 Fast DC
esidentia Level 2 Fast DC MNetworked | Metworked as
Average 1000 7000 20000 Average 1000 2000 6000 30000
High 2000 15000 30000 High 1500 3000 9000 40000
Low 500 3000 15000 Low 700 1000 4000 19000

Exhibit 3-7 Cost ranges for Residential (Level 1), Commercial (Level 2) and Commercial Fast DC EVSE.

3.10 Fast DC Charging Standards
There are two competing fast DC charging standards. When purchasing and installing Fast
DC charging stations be aware of the differences.

CHAdeMO is a Japanesestandard currently used by the Nissan Leaf and the Mitsubishi
MIiEV. No US branded manufacturers currently support this standard.

SAE J1772 Combo Plg is a standard developed by the Society of Automotive Engineers in
the US and supported by US branded auto manufactures and some European
Manufacturers. No auto manufacturers are currently producing vehicles that utilize this

plug.

In the US only the Leaf and the MIiEV support fast DC charging and use the CHAdeMO
standard. Remaining plug -in vehicles in the US have no fast charging port option on the
vehicle today.

Some manufactures of CHAdeMO stations are stating that they will offer upgrades to their
stations to either add an SAE port or replace the CHAdeMO port with an SAE port
depending on how the market unfolds. Pricing is not known.

The dilemma is whether to install a CHAdeMO station now th at can only charge a few cars
or wait until a standard in the US emerges that cancharge all cars.

Recommendations::
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If you value providing the ability for some cars to fast charge now and can live with the
uncertainty of possibly upgrading in the future, purchase/in stall a CHAdeMO station now.
This option maximizes yo ur community readiness efforts.

If you value certainty and ability to fast charge all vehicles rather than just a subset, then
wait till a standard emerges in the US. This option minimizes your risk for upgrades, but
minimizes your community readiness effo rt effectiveness.
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4 Updated EVSE Building Code Plans

4.1 Section Introduction

4.1.1 Synopsis

This section, along with section 5 and section 6, discusses the recommendations fromthe
Electrify Heartland Government Policy Team regarding changes that are or will be
necessary in preparation and response to the deployment of electric vehicles.In particular
this section discusses the need for updates to building codes to consider EVSE installations.
It is necessary that these building codesnot only consider installations but also ensure that
the construction of new buildings will support future installation of EVSE.

4.1.2 Author
Alan Anderson, Polsinelli Shughart PC

4.2 Description of updated codes for neighborhoods, cities and counties

In order to ensure the safe and reliable installation of EVSE, it is important that the local
jurisdictions within the Electrify Heartland planning area consider evaluating and
potentially revising their building codes to consider the impact of installing EVSE. When
considering these potential revisions, the communities should strive to incorporate as much
flexibility as is practicable while still maintaining the highest level of safety at all times.

As with any electrical installation, EV charging infrastructure in Ka nsas and Missouri is
governed by various federal and local building codes and requirements. In the Electrify
Heartland planning area, the various local jurisdictions possess the ultimate authority to
adopt their own building codes, and many rely upon some form of the National Electrical
Code (NEC). Specifically, Article 625 of the current NEC 2011includes best practices for
wiring methods, equipment construction, control and protection, and equipment locations
for automotive -type vehicle charging. The NEC in its entirety can be viewed at nfpa.org,
though a subscription is required.

Because there is no statevide authority for building codes in either Kansas or Missouri, the
revisions that might be necessary to safely facilitate the current and future installation of
EVSE will have to be carried out at the local level. Accordingly, Electrify Heartland
recommends that all local jurisdictions within its planning area mandate that all addition s
and/or modifications to residential or commercial premises wiring must be performed in
accordance with the practices set forth in the most recent edition of the NEC.

In addition to compliance with the most recent NEC requirements, Electrify Heartland
recommends that local jurisdictions include an affirmative requirement that all new,
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reconstruction and renovation building codes support the future installation of EVSE. Such
requirements may take a number of different forms.

First, we recommend that communities adopt a requirement that the electrical room and all
conduits leading to the electrical room in new multi -unit, commercial or industrial
developments must be appropriately sized to accommodate future electrical equipment
necessary for electric vehick charging stations, as well as the voltage and amperage
capabilities of the accompanying infrastructure.

e

Additionally, we recommend that communities adopt a requirement that all new permitted

construction or renovation projects in stall sufficient conduits, junction boxes, wall space,

electrical panels and circuitry capacity in locations that could potentially serve EVSE sites in

U1 wi UOUUT OWUUET wEUwWI EVUETT UWECEWXxEUODOT wi EEDODPUDI
of the California Green Building Standards Code, a voluntary code that is designed to be

adopted by multiple communities, mandates that dwellings shall comply with the following

requirements for the future installation of EVSE: 13

One- and two -family dwellings : Install a listed raceway to accommodate a dedicated branch

circuit. The raceway shall not be less than trade size 1. The raceway shall be securely
fastened at the main service or subpanel and shall terminate in close proximity to the
proposed location of the charging system into a listed cabinet, box or enclosure. Raceways
are required to be continuous at enclosed or concealed areas and spaces. A raceway may
terminate in an attic or other approved location when it can be demonstrated that the area is
accessibk and no removal of materials is necessary to complete the final installation.

Multi -family dwellings : At least 3 percent of the total parking spaces, but not less than one,
shall be capable of supporting future electric vehicle supply equipment.

13California Green Building Standards Code (CALGreen). Section A5106.5.3. Electric Vehicle Charging.

Page32 electrifyHeartland.org



December 2012 e

5 Updated EVSE Permitting and Inspection Plans

5.1 Section Introduction

5.1.1 Synopsis

As adoption of electric vehicles becomes more prevalent in Kansas and Missouri, local
governments will face a number of new and unique regulatory issues. The Electrify
Heartland Gov ernment Policy Team has conducted a significant amount of research in the
regulatory obstacles and solutions that have arisen in other communities across the nation
as they have worked to design and implement the regulatory infrastructure that is needed

to accommodate widespread adoption of electric vehicles, and the following section outline s
our recommendations regarding permitting and inspection.

5.1.2 Author
Alan Anderson, Polsinelli Shughart PC

5.2 EVSE Charging Station Permitting

From the perspective of most municipalities across Kansas and Missouri, the primary
logistical hurdle for EV adoption is the design and adoption of a permitting and inspection
process for EV charging stations that will allow for safe and reliable installations. To this
end, the Electrify Heartland Government Policy Team has worked closely with certified
electricians and representatives from municipalities in the planning area of the project to
design a model permitting process that can be seamlessly integrated into communities that
are preparing for large -scale adoption of electric vehicles by their citizens.

5.3 Main Objectives for the Kansas/Missouri Model Permitting Process
Before addressing the full scope of the proposed permitting and inspection process for
electric vehicle charging stations, it might be helpful to first outline the key objectives that
such a regulatory system should accomplish. Based on our review of regulatory regimes
across the country, we have concluded that the Electrify Heartland model permitting
process should strive to accomplish the following goals:

1.) Implement a permitting and inspection process that ensures to the maximum extent
possible that a safe and reliable installation has occurred.

2) Encourage installation of charging stations by licensed and properly trained
electricians.

3) Establish confidence in safety and reliability and guard against negative events that
would act as an obstacle of EV adoption.
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4.) Streamline the permitting and inspection processes to an extent that is safe and
practicable to minimize the permit processing and inspection time.

5) Create clear and concise model permits and ordinances that can be easily adopted by
a large number of communities in Kansas and Missouri.

6.) Minimize the administrative and logistical burden from the permitting and
inspection process on electricians and communities to encourage wide-spread adoption of
the model process and electric vehicles.

5.4 Encourage Adoption of 2011 National Electric Code
As a first step towards adopting a reliable and consistent model permitting and inspection
process,Electrify Heartland recommends that all communities adopt the 2011 version of the
National Electrical Code.

Adoption of the 2011 NEC helps to accomplish several goals. First, it creates reguhltory
uniformity from community to community where none currently exists. In the State of
Kansas, for example, communities are free to choose the version of the NEC that will be
applied. As a result, there is no uniformi ty and the range of applicable codes stretches from
the 2011 NEC to the 1995 NEC.

Second, the 2011 NEC includes several updates that pertain specifically to the installation of
electric vehicle charging stations. Especially in an industry that is developing as quickly as
EVs, in order to ensure that the most current and safest industry standards and practices are
utilized in every community, it is necessary that communities upgrade their electrical codes
to incorporate the most recent revisions. At the very least, we recommend that communities
incorporate the most recently updated versions of Articl e 625 of the NEC, which pertains to
the installation of EV charging stations.

5.5 Overview of the Model Permitting Process
In order to assist communities wit h designing and implementing consistent and effective
processes for regulating the installation of electric vehicle charging stations, the Electrify
Heartland Government Policy Team has researched codes, ordinances, incentives, state
laws, standards, white papers, and other guiding documents from other jurisdictions across
the country, and adapted those that fit most appropriately in the Kansas and Missouri
regulatory environments.

5.5.1 Model Permit and Inspection Process
When it comes time to design a permitting and inspections process for installations of
electric vehicle charging stations, municipalities have a number of options. If no plan has
been put into place prior to an application, many communities zdefault position is to either
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follow the pre -established procedure for miscellaneous electrical permits, or fail to permit
the installations at all. Both scenarios present unsatisfactory results and do not take into
consideration the particular complexities of installing an electric vehicle charger. This puts
the public confidence in EVs and EVSE at risk unnecessarily.

Of course, communities will face a wide spectrum of potential scenarios for charging station
permits, and there is no single permitting process that would be appropriate for all
occasions.For example, significantly less regulatory scrutiny will be required for a
homeowner that wants to have a small charging system installed in his or her garage than
would be required for a large commercial entity that wants to install numerous charging
stations for use by customers and employees. After reviewing the industry standards for
inspection and review processes, Electrify Heartland recommends the multi -tiered process
outlined below. Communities are free to draft the permits discussed below as they please,
but as is explained further below, our recommendation would be that a separate permit be
created for electric vehicle charger installations.

5.5.1.1 Single-Family Residential Installations
#1 x]1 OEPOT wUxOOwUT 1T wYl T PEOI wOI ET Odi&iénodauE OE wUT T wot
separate charger may not be required.If an electrical upgrade is not undertaken, then
obviously no permit is required. However, if a dedicated 120V receptacle and circuit is
needed for Level 1 charging systems, a minor electrical permit needsto be issued, though it
EEQwWODPOI OQawEl wi EOEOI EwUOET UwUT 1T webUazUwl RBDUUDOT L
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then an additional permit to either upgrade the electrical p anel or install a new panel and

meter should be required. In order to facilitate gathering all of the information that might be
needed to properly assess the safety of the installation, we would recommend that the
municipalities adopt a stand -alone permitting form for these installations. Specifically, we

would recommend that local governments consider adapting and adopting a form permit
ExxOPEEUDPOOwWUT EUwWI EVWET | OQwx Ul xEUI EwEawUT 1 w4 8
Data Center provides an excellent overview of the information that might be considered,

and is therefore attached as Appendix D-EVSE Permitting..
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and administrative burdens on the local government s, we would recommend that the
permit process be streamlined to the greatest extent possible.

For example, if the non-minor permit application has been submitted by a certified
electrician that has received training in the installation of electric vehicle charging stations
from an nationally -recognized training program, the local government can have some
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comfort that the installation was handled safely and properly and therefore can adopt less
stringent inspection processes, such as inspecting one out of &n installations or foregoing
inspections altogether.

e

However, in instances where the permit application was not submitted by a properly -
trained electrician, then the local government should still commit to performing inspections
of small single-family residential installations i n a prompt manner. Many municipalities
across the country have committed to conducting such inspections within 24 hours of the
installation being completed.

5.5.1.2 Large Single-Family Residential, Multi -Family Residential and Commercial
Installations
For charger installations that exceed the scope of the singlefamily residential scenarios
outlined above, the same informational requirements for the permits will be required, but
the local government will by necessity have to be more thorough in its inspection proce ss.
Accordingly, Electrify Heartland does not recommend that such installations be reviewed
under the streamlined inspection processes outlined above.

5.5.2 Website
In order to facilitate efficient and timely review of electric permit applications by local
governments, Electrify Heartland recommends that an online permit application process be
utilized.

Such a website would accomplish several goals.First, it would quickly and easily
disseminate all of the necessary information regarding the permitting process for electric
vehicle supply equipment to consumers and certified electricians, and thus alleviate some
angst about the potential regulatory treatment of such in stallations. Second, it would
alleviate a considerable amount of the administrative burden on local governments by
placing all of the necessary information out for the public. Third, it would provide an
excellent opportunity for the local government to pub licize itself as a progressive, forward-
thinking community. Finally, our hope is that the concerted nature of the Electrify
Heartland project will allow communities in Kansas and Missouri to take advantage of
economies of scale and more easily facilitate he design and implementation of an online
application process.
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To this end, members of the Government Policy Team have entered into preliminary
discussions with NIC, a web developer company that provides Government solutions for
more than 3,000 federal, stite, and local agencies that serve 97 million people in the United
States.Though these discussions are still in the preliminary stages, our hope is that if this
project enters an implementation phase that we will be able to retain NIC, or a similar
company, to design an online application process that can be uniformly adopted by cities
across Kansas and Missouri.

5.5.3 Public Utility Notifications
As part of the information -gathering stages of this process, members of the Electrify
Heartland Steering Committee conducted several meetings with public utilities located
throughout Kansas and Missouri. Throughout this process, representatives of the public
utilities stressed that their load -planning activities would be considerably aided if a
notification system coul d be built into this permitting process. Our research indicates that
this is a request that is frequently raised by utilities in other jurisdictions, as utilities are
seeking ways to accurately model the potential impacts on their distribution systems.

To address this concern, we would recommend two steps. First, it will be necessary for the
electrical permit form to include a statement acknowledging that the system owner agrees to
release limited information about the system to the applicable public utilit y to be used solely
for the purposes of gauging the sufficiency and efficiency of the utilities generation,
transmission, and distribution services. Second, if an online application process has been
adopted, such process should either allow the utilities t 0 access relevant information about
the permits that have been granted, or include a natification process to send the relevant
information directly to the utility. The specifics of this process are still being negotiated, and
if the program moves into the implementation stages more formal procedures will be ironed
out with input from the communities and the public utilities.
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6 Updated EVSE Zoning and Parking Plans

6.1 Section Introduction

6.1.1 Synopsis

In thi s sectionElectrify Heartland discusses a strategic approach to signagehat will
accommodate widespread adoption of electric vehicles. Signage inaeases visibility for both
plug -in electric vehicle (PEV) drivers and non-PEV drivers, increasing public awareness
about charging availability. This section also discusses recommended locations for PEV
charging/parking spots as incentivesand associatedenforcement policies.

6.1.2 Author
Alan Anderson, Polsinelli Shughart PC

6.2 Develop signage and parking markings requirements

When properly utilized street signs can serve three important functions for the adoption of
EVs. First and most obviously, they direct EV drivers to the nearest public charging
infrastructure locations. Second, they serve to educate norRPEV drivers about the
availability of char ging stations and thus decrease apprehension about range anxiety.Third,
they can evidence and publicize any premium reserve parking spots, should the
government choose to utilize the parking location as an incentive.

Roadway signage is regulated by the U.S. Department of Transportation, Federal Highway
Administration (FHWA ). Specifically, approved signage requirements are contained within
the Manual of Uniform Traffic Control Devices (MUTCD), published under 23 Code of
Federal Regulations (CFR) Part 655, Gbpart F. The MUTCD defines the standards used to
install and maintain traffic control devices including color, size, shape, letters or other
symbols, as well as standards for placement of signs to ensure they are visible, legible, and
enforceable.

Currently, the MUTCD does not contain any required signage for EVSE. However, there is a
process by which state transportation agencies may submit a request for secalled

21 Bx1 UDOI OU E dppraudiiftie ®xpdrimeantal signs may be used within the state
subject to certain requirements and restrictions.

In 2011, the Departments of Transportation for the States of Washington and Oregon
submitted a request for the FHWA to consider an EV Charging General Service symbol. The
FHWA granted those states an interim approval, a copy of w hich is provided as Appendix

E.
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Exhibit 6-1 Recommended Signage

After evaluating a number of al ternative symbols for EVSE, Electrify Heartland
recommends that the local jurisdictions petition the Missouri and Kansas Departments of
Transportation to submit a request and obtain approval from the FHWA to utilize the
symbols proposed by the States of Washington and Oregon and approved by the FHWA.
These symbols have been thoroughly evaluated by the FHWA and were found to be highly
visible and comprehensible by a large segment of the population. Additionally, adopting a
symbol that is being utilized in other jurisdictions across the country increases the
effectiveness of the symbols by promoting uniformity and recogniz ability.

Additionall y, while the FHWA approval process is being pursued, we recommend that this

signage be presented tolocal businesses for adoption on private property, similar to what
OEOawEUUDOI UUI UwUUT wEUUUI OUO0a wi Ofkaurse, buch OEOUw, OUI
signage would be unofficial and entirely without the force of law, but its adoption would

signal that the business recognizes and supports the needs of its EVdriving clientele. This

also serves the added function of signaling to the community that EV adoption is happening

and EVSE are readily available, thus providing more important social proof to facilitate

further adoption in the future.

6.3 Recommendations regarding incentives or fines to reserve public EVSE

spaces for EV only or for EV charging only
As a related issue to EVSE signage, once the stations are installed and the signs are put up,
public and private parking facilities owners will need to determine whether and to what
extent such signs will be enforced. The enforcement of street signs on public property is
currently a prerogative of the local jurisdictions, and thus each community within the
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Electrify Heartland planning area will need to determine the level of enforcement that is
most appropriate for its populace.

e

Electrify Heartland recommends that the communities carefully weigh sev eral competing
interests when making this decision. First, it is important to note that during the early years
of EV adoption, EV parking spots may be vacant for large periods of time. If these spots are
located in high -traffic areas and parking by non-EVsis prohibited and heavily enforced, a
negative sentiment could develop around the adoption of EVs. On the other hand, the
availability of these charging locations is critically important for fostering range confidence

i OUw$5wWEUDYI UU O wxsddbidénteBn@atiEwidharding is teddiy Bvaikable, and
possible encouraging adoption due to parking preferences.

To successfully balance these various concernswe recommend that local communities
consider promoting the placement of EVSE in locations that are convenient and accessible,
but not necessarily in the most prominent or advantageous locations. Additionally, if the
community is considering adopting punitive actions for pa rking a non-EV in an EV spot, we
recommend foregoing implementation or enforc ement of those penalties until the level of
EV adoption in the community is significant enough to ensure that the spots are filled for a
significant period of time. Similarly, if the community is considering implementing an
ordinance to penalize EVs or non-EVs that are parked in an EV charging-only spot, we
recommend that the communities should be reasonably confident that the problem is
widespread enough to justify the potential anxiety that might be created among EV drivers
who may park in the spot without charging or continue parking in a spot after charging is
complete.
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7 EV and EVSE Communication, Education, and Training Plan

7.1 Section Introduction

7.1.1 Synopsis
In our preparation to ready Kansas and Missouri for electric vehicles, citizens will need to
be aware of the opportunities, benefits and truths about electric vehicles.

This educational process will require different approaches for each of the identified
subgroups: consumers and the general public, elected officials and civic leaders, teachers
and trainers, students and youth , electricians, auto technicians, first responders,
recover/salvage personnel, electric vehicle enthusiasts and electric vehicle organizations.

These subgroups were identified by examining previous educational offerings from
different programs and through input from stakeholders in the region . Many organizations
offer training to each group identified . A curriculum for automobile technician training is
offered in Appendix G based a survey of multiple training institutions.

7.1.2 Authors
Jim Cianciolo, Kansas City Joint Apprenticeship Training Center

Robert McGowan, Kansas City Kansas Community College

Bill Patterson, Nation Ranch

7.2 Develop public education plan including methods of findin g certified

electricians and auto dealers
The consumer needs to understand why he or she should consider purchasing an electric
car. How can they benefit from electric or plug -in vehicles and how canthey become a plug
in vehicle owner? This education plan includes video presentations, computer presentations
and scripts with handouts so anyone can view them.

Consumer information is intended for all audiences and should offer answers from a quick
read with links for further information and greater detail. Mu ch of this material is already
available from different resources and will be included in our presentations.

The Electrify Heartland program has already creat ed and is actively promoting a w ebsite,
www.ElectrifyHeartland.org , that serves as a central reference point for consumers seeking

information related to electric vehicles, electric vehicle service equipment (EVSE), qualified
electricians who can safely handle EVSE installations, as well as thenames and locations of
auto dealers offering electric vehicles for purchase.
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Additionally, the site contains links to government resources, such as the Department of
$01 UT azUw OUI UOGEUDYI wwnUI OVUw#EUVUEwW" T OUI Uwp %#" KB

7.3 Develop training for EVSE installers
The electrician needs to understand the specifications and technical information regarding
charging stations and their effect on the power delivery systems to the home or business,
and within the home or business.

This technical training requires certified inst ructors with expertise in the specific methods of
preparing the home or business for the installation of the charging unit.

Some homes will require electrical service upgrades to safely deal with the additional load
that an electric car puts on their power systems and electricians needspecific information to
enable them to do their job. This will be technical training aimed at specific professionals in
an advanced level delivery.

Programs (EVITP). EVITPisUI EOT OPal EWEUWEwWUUEDODPOT wxEUUOI UwE a wl
Clean Cities Initiative and offers a comprehensive 24hour course for licensed electricians

across North America. The training includes instruction in electrical codes, safety and other

building regulations and standards; renewable energy and electric vehicles, EVSE

installations; and customer relations. The course work also includes training for code

officials and inspectors, first responders, a field installation practicum and written

examinations.

e

Developed in collaboration with automakers, utility companies, EVSE manufacturers and
key stakeholders such as the International Association of Electrical Inspectors (IAEl), the
National Fire Protection Agency (NFPA) and the National Electrical Contractors Association
(NECA), the EVITP has certified more than 220 instructors and 800 electricans through the
program and has representation in 35 states.

In addition to EVITP, regional career and technical colleges, junior colleges and four-year
universities are developing curricula for training electricians, engineers and construction
managers to address the specific needs of electric vehicles and EVSE installations in
residential, commercial and industrial properties.

An informal advisory board, representing schools including the University of Kansas,
Pittsburg State University, Johnson County Community College, Kansas City Kansas
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Community College, Metropolitan Community Colleges and Olathe Public Schools, has
formed to share knowledge and develop in -classroom and hands-on programs to ensure a
more skilled workforce serving the EV and EVSE indust ries.

7.4 Develop training for EV techs and dealers
Automotive and truck technicians need to understand how to repair electric vehicles.

Technicians are aware of electrified vehicles but few have received training in this new
technology. This training will b e at an advanced level offered by certified personnel. These
training sessions will need to be added to current programs and offered as updates for
working technicians.

Currently there are no real standards for certification by the Automotive Service Exce llence
(ASE) or any other service authority. This problem should be addressed quickly to assure
clients and employers that technicians received quality training and are capable of safe
repair and maintenance. Current vehicle trainers will need to be update d to understand this
technology as a new specialty. Students need to have the ability to certify in electrified
vehicles so they can present themselves as a specialist.

An accreditation development team will begin with meetings between schools that have
training in electrified vehicles and ASE to complete educational standards with a standard
for curriculum and list of learning outcomes. This will enable stakeholders to have a
standard to begin offering training in a complete and consistent manor. The cont ent must be
inclusive of all vehicles that use electric propulsion.

The automotive technician is responsible for service to everything on the vehicle side of the
plug and its related elements. When the Electrify Heartland plan is engaged, the Midwest
region will begin to work on this standard by inviting service stakeholders to a meeting to
launch the effort. Until such time, service training will be offered through many
organizations, institutions and dealerships.

Safety is the key element in service of dectric vehicles. No person should attempt service of
any electrical components without adequate training or proof of competency in dealing with
high voltage. These vehicles have been designed with many safety features for the service
technician; however, accessing certain areas in the car could result in injury or death.

Automobile technicians have indicated a strong desire to learn about electric vehicles and
will like to attend training updates and/or earn a credential. The greatest interest will be in
the form of evening classes, one or two nights a week and occasional service updates.
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Automotive technician r esources include sample content and links to consultants,
established school programs, sample presentations, photos, books and other related
resource material for the working technician.

7.4.1 Vehicle recovery and salvage
People that are towing a vehicle or salvaging its components need knowledge of how to
safely disable and disassemble electrifed vehicles. Many of these procedures are outlined
by the vehicle manufacturer. Tow truck operators must be aware of contact points that must
be avoided and how to safely disable the electric storage devices of hese vehicles.

Salvage ofvehicles must be done in accordance with outlines that enable the safe recovey
of components and proper disposal of batteries and hazardous components. Researchof
recycling centers that accept batteriesneeds to include review of certifications such as e
stewards and R2- Responsible Recycling toensure that toxic material streams are managed
safely, responsibly, and legally by downstream vendors t all the way to final disposal .
Salvage and insurance claims are excellent source of materials needed for hand on training
of technicians.

7.5 Develop training plan for first responder s
First responders need to understand how to deal with electrified vehicles in the case of an
accident, an extraction or fire in or around the vehicle. Training needs to be specific for
concerns that are common to all battery electric vehicles and vehicle-specific concernsfor
locations of shutoffs and cut points. Different battery types may affect strategies to properly
deal with different events.

Training from colleges and other sources is available. The municipality can find lists of
opportunities for t raining on our f irst response resources link. Two organizations that have
nationwide safety training programs are National Fire Protection Agency (NFPA) and
National Alternative Fuels Training Consortium (NAFTC). Also listed is specific
information from ea ch vehicle manufacturer about dealing with emergency situations.

7.6 Develop public communications materials
Many cities have electric vehicle clubs and organizations that meet regularly and have an
abundance of expertise in the specifics of building and converting vehicles. Some active EV
organizations in the Kansas City area are Mid-America Electric Automobile Association,
who have chapters nationwide, Kansas ElectriCity has organized several events that feature
EV, Kosher Fest emphasizes healthy, sustainat# living, and Kansas City Advance Energy a
group dedicated to advancing the capacity and capabilities in the Kansas City area for
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designing, engineering, commercializing, and manufacturing advanced energy systems
including wind, solar, fuel cells, high ene rgy battery, and advanced bio-fuels.

These organizationshave beeninvited to public events to share their knowledge and
enthusiasm with the public. School programs can also benefit from these organizations as
they build electric vehicles as school projeds. Many schools and individuals have chosen to
build or should consider building an electric car to motivate students, enhance learning and
shape character.Club members support these student efforts wit h their experience and
advice.

7.7 Design presentations , webinars, web and social media campaigns for
each audience

7.7.1 Teachers and Trainers
Instructors of any form should be able to gather material from our Website that includes
presentations and scripts to promote a common message to as many consumers as possie.
These presenter resources are readily available for download to anyonewho wishes to
obtain them.

7.7.2 Student and Youth Resources
Student resources are available for youth and adult education. Many primary school
students need information for research wh en preparing papers and homework on this
subject.
$01 EOUPI aw' 1 EUUOEOEZ UwWUUUET OUwUI UOUUET UwbbOOwWOI i
information with sources and links enabling them to create papers and presentations, which
can and should be adaptedfor younger students, who will grow up in a world where
electric vehicles have always been an option and will therefore be more comfortable with
electric vehicle technology.

Internet based and electronic communications are a youth-friendly environment enab ling
students with a path to simplify their work. Vehicle electrification is a common subject of

discussion in our schools and this will be a great way for students and teachers to obtain

guality information.

This education plan could include presentations on the history and future of oil and
gasoline consumption and pricing, reasons for driving an electric car, electric vehicle safety,
the history of hybrid and electric vehicles, reasons for industry purchase of electric cars and
trucks and how to install a charger at home.
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When the Electrify Heartland plan is implemented, videos will be produced on these and
other related subjects for release to the public in many forms including presentations,
YouTube and free download from our website.

7.7.3 Electric vehicles as a platform for math and science education
Electric vehicle training is beginning to appear as a component of auto technology classes,
electric vehicle clubs or class projects in secondary instiutions. In an effort to promote and
I OEEOI wUUU Esbriebasic stelddaids neet to be established.
Instructors and schoolsimplement programs, projects or instruction using the electric
vehicles to enhance understanding in science and engineering.Without basic training and
curriculum standardization, buil ding a class or program represents a challenge. While
instructor training and curriculum is available, it is inconsistent and needs some
organization.

It will be beneficial to identify suitable components that can be embedded into existing
course curricula. The development of basic components of training for electric vehicles
should be established by an institution such as the National Automotive Technicians
Education Foundation (NATEF) or other entity with experience in automotive education.

No secondary student should ever be allowed access to live high voltage circuits under any
circumstances. It is vital that all lab experiments remain at a safe power level. Lower voltage
vehicles will be best so that the student could be more involved in the electrical work and
remain safe. The principles involved in low voltage are the same as high voltage and of
equal value at this level of learning.

Beyond the classroom, Electrify Heartland actively supports education pr ograms such as
Kansas City based MindDrive , which serves atrisk youth from the inner city, and has used
electric vehicle technology to inspire young people to achieve inside and outside the
classroom, while teaching practical, hands-on math and science skills at the same time.

In summer 2011, Mind Drive students and their adult mentors drove an electric car that they
designed and built themselves on a crosscountry trip from San Diego to Jacksonville. Along
the way, Mind Drive students met with young people to talk about their program, their
career aspirations and electric vehicle technology.

7.7.4 Electric vehicle training for post -secondary institutions
The value of learning and understanding the complexities of electric vehicles not only
supports the goals of getting electric vehicles on the road but also supports the practice of
higher-level understanding of scientific and engineering principles.
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Basic standardization of curriculum offers the benefit of helping institutions start new
programs and builds consistency of the subject matter. It is recommended that an existing
group such as NATEF undertake this effort, or that a group be created from existing
programs and stakeholders to build electric vehicle training program standards and
optional accreditation. This will not be a governing agency but an asset to aid in the
development of a program with an optional qualification for all parties to recognize.
Students, faculty, schools, employers and government are all stakeholders that need a
standard for building and maintaining electric vehicle progr ams.

At the college and technical school level, it becomes necessary for students to work around
high voltage components, requiring a higher level of safety. A qualification standard should
be established to ensure that students have a level of competencyn electricity to allow them
to work around high voltage components.

While it is assumed that each institution has some way to determine who is able to work
around high voltage, it will be of value to all stakeholders in education to have a suggested
standard and qualification that can be offered to the institution to evaluate each participant.
This could be adopted from an OEM, established training school or developed by
conference utilizing NATEF.
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8 EV Benefits and Incentives Promotion Plan

8.1 Section Int roduction

8.1.1 Synopsis

In order to make Electric Vehicle adoption more realistic there have been federal incentives
developed for consumers to promote purchase. Another means of promotion, which is
discussed in this section is education. Through both testimony and savings calculations cost
can become an incentive instead of a barrier. This section discusses what actions have been
taken throughout the run of this project - developing a website, running a promotional
contest, posting videos, forming partnerships w ith utilities and meeting with elected

officials, representatives of city government and concerned citizens.

8.1.2 Author
Bill Patterson, Nation Ranch

8.2 Deliverables to address for incentive and promotion planning
Purchase price and range anxiety are anticipated to be the largest obstacles to widespread
electric vehicle adoption for the foreseeable future.

To address these concerns, the Federal government has developed incentive programs to
make electric vehicles more costcompetitive with their internal combustion engine
competitors, and has joined forces with local governments and the private sector to promote
installation of electric vehic le supply equipment (EVSE).

Neither Kansas nor Missouri currently offers ta x incentives or rebates over and above the
Federal $7,500 tax credit for those purchasing electric vehicles, nor are there any state
incentives for companies that purchase electric fleet vehicles.

There currently is no evidence to suggest that either statewill implement incentive
programs in the foreseeable future, although many states, including Colorado, are offering
tax rebate incentives for the purchase of electric vehicles over and above those offered by
the Federal government, which could lead other states, including Kansas and Missouri, to
follow suit.

e
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On the other hand, we anticipate greater consumer and fleet demand for electric vehicles as
additional electric vehicle options become available and as vehicle and battery
manufacturers achieve the economies of scale necessary to reducelectric vehicle prices.

Additionally, e vidence suggests that the more consumers know about the benefits of
driving and owning electric vehicles and how electric vehicles are congruent with their
existing driving habits, the more likely they are to conside r purchasing and owning an
electric vehicle.

For these reasons, our recommendations for electric vehicle promotion center on public
education through the first -hand experiences of early adopters who have realized significant
benefits from owning and operat ing electric vehicles.

8.3 Consider audiences for incentive and promotion planning
Primary audiences for incentives and promotion plan ning include the following:

Fleet operators

Automobile dealerships and sales representatives
Members of the news media

Consumers

=A =4 =4 =

While tax credits and other incentives have spurred adoption of electric vehicles by fleet
owners and consumers alike, the larger business case in favor of electric vehicles over their
internal combustion engine counterparts continually comes into clear er focus.

As more real-world information about the cost benefits of replacing gasoline and diesel
vehicles with electric is analyzed, our ability to successfully promote and leverage existing
incentives for electric vehicles will increase accordingly.

Major fleet operators, such as Pacific Gas & Electric and FedEx Corporation, have embarked
on major campaigns to test the viability of alternative fuel vehicles in real -world

applications, and have become willing to share their findings with other fleet operat ors. See
sample fleet business cases in Appendix J.

On the consumer side, electric vehicle owners are tremendous evangelists for the
performance and cost-savings associated with EV ownership, and their testimonials
continually make their way into the publi ¢ domain via social and mainstream media,
thereby generating incremental interest among the general public.
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8.4 Develop education plan for fuel cost savings
3T T w#l xEUUOI OUwOi ws Ol UT azUw OUI UBEUDYI wwnUl OUWEOE W
savings calaulator on its Website, www.afdc.energy.gov/calc/, which enables consumers to

determine the return on the higher cost of an electric vehicle compared to a traditional
internal combustion engine vehicle.

Electrify Heartland recommends adapting this calculator and incorporating this technology
on the Electrify Heartland Website, www.electrifyheartland.org, to enable consumers in the

planning region to conduct their o wn calculations based on the price of gasoline in their
neighborhood, as well as prevailing rates for electricity from their local utility.

Cost savings in the Electrify Heartland planning area will likely be significantly higher than
in other parts of the country due to the relatively low rates most consumers pay for
electricity, thereby reducing the time required for an electric vehicle owner to realize
operating savings that offset the extra costs of the vehicle.

As stated in the previous section, as addtional real -world cost savings data become
available, the ability to leverage these case studies to promote electric vehicle adoption by
both fleet operators and individuals will increase.

8.5 Develop environmental/greenhouse gas/energy security benefit

education
Electric vehicles eliminate emissions that contribute to ground level ozone in metropolitan
areas where air quality increasingly violates Clean Air Act standards, particularly in the hot
summer months.

Although concerns remain about the use of coal to produce electricity in the Electrify

Heartland planning region (the so-E EOOT Ew? OO 0T wUE DB O x b xzdemisgibnd T UOT OUAOu
from electric vehicles are significantly lower than their gasoline -burning counterparts, a fact

that one can easily discernusingUT 1 w %#" z UwYIl I PEOI wEOUUWEEOEUOEUOU
In rural areas especially, energy security is a major selling point for electric vehicles

compared to their gasoline-burning competitors. The electricity used to power these

vehicles is produced in Kansas and Missouri, using fuels that that are sourced in the United

States.

EEDUDPOOEOOaOwW* EOUEUwWOOPWUEOOUWUT DPUEWOEUDPOOEOOA wh
wind energy construction projects underway than any other state, with at least 663 new
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turbines set to be ingalled and nearly $3 billion of new investment from 2011 to the end of

201",

'/ we DPOEwW$ Ol UT awEUUUI OUOCAawPUWEUDOEDOT wlUT 1 wUUEUIT z U
investment that will include 300 wind turbines capable of powering about 125,000 homes

acrossthe country 15,

8.6 Develop maintenance/parking benefits
Electric vehicles owners not only save money by not purchasing gasoline, they alsoget
savings due to sharply lower maintenance costs.
UwOUUODPOI EWEEOYI Owli EVEEUDPOOE Owvutérisidwldbe OE wOT T w ©
used to enhance awareness for the money electric vehicle owners save on maintenance.
As outlined in Section 6.3 of this plan, Electrify Heartland recommends that local

communities consider promoting the placement of EVSE in locations that are convenient
and accessible, but not necessarily in the most promnent or advantageous locations.

Preferred parking for electric vehicles can be a double-edged sword for property owners
and the electric vehicle industry alike, as prominently placed and little-UUT Ew? $5 wOO00a » w
parking spaces could spark a consumer backlash.

8.7 Promote incentives for EV and EVSE

Electrify Heartland in summer of 2012U x OO U OU]I EWE W%EE]I EOOOwWwxUOOOUDP OO
"l EUUOEQOEwWPUwWS$528y~2 wEI UDT O E wU Ouuthd nBriber@ndO wUT T wx UE
location of electric vehicle charging stations in the planning region.

The contest featured photographs of nearly three dozen charging stations, and donated

prizes, such as Kansas City Royals baseball tickets and AMC Theatres movie passego those
who correctly guessed the location of each charging station.

In doing so, Electrify Heartland accomplished three major goals:

1 Enhanced awareness among consumers in the planning area for the growing
number of publicly available charging stations to serve electric vehicle owners.

14 Brownback, Sam. "Governor Brownback Addresses WINDPOWER 2012 Conf."Kansas: Office of the Governor
Kansas Sam Brownback, 4 June 2012. Web. 10 Dec. 2012. <http://governor.ks.gov/IMED{ROOM/MEDIA -
RELEASES/2012/06/04/GOVERNORBROWNBACK -ADDRESSESWINDPOWER -2012CONFERENCE>.

15Ellis, Blake. "Farmer Cashes in on Wind and Oil Royalties." CNN Money. Cable News Network, 6 June 2012.
Web. 10 Dec. 2012. <http://money.cnn.com/video/news/2012/06/01/ffarmer-wind -oil -royalties.cnnmoney/>.
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showcasing their EVSE installations.

1 Increased the level of consumer engagement with the Electrify Heartland program
via Facebook and the Eledrify Heartland Website.

Additionally, Electrify Heartland is working in partnership with utility partners, such as
Westar Energy, to promote their efforts to install EVSE in cities and towns throughout the
planning area.

8.8 Develop webinars for EV and EVSE audiences
Perhaps the most powerful way to convey key messages about the benefits of electric
vehicles is through Web-EE Ul EwYDPE]I OOwki PET wWEOOOPUWUUEOI T OOETI UU
the EV story.
We recommend developing a series of webinars, which could include content as simple as
narrated Power Point presentations or as complex as professionally produced videos, to

quickly provide news and information about electric vehicles and EVSE to key audiences
including:

Business and property owners considering EVSE installation
Elected officials and civic leaders

Auto dealers and sales representatives

Members of the news media

= =4 =4 4 4

Consumers

8.9 Educate public officials on EV benefits and challenges
The Electrify Heartland team has held public meetings with elected officials, representatives
of city government and concerned citizens in the following Kansascommunities in the
x OEOOPOT wWEUI EOQwbPUT WEEEDUDOOEOW?UOEEWUT Ob?2 wOI 1 UDO

Lawrence
Topeka
Manhattan
Salina
Wichita

=A =4 =4 4

Additionally, as outlined in Appendix O , Eledrify Heartland has created an EV Ready
Communities award , to help cities identify and implement best practices to support electric
vehicles and related infrastructure.
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Smilar to Leadership in Energy and Environmental Design (LEED) Certification, EV Ready

Communities uses a series of criteria that municipalities can use to earn aone-, two-, or
three-star designation, based on the number of criteria met.

8.10 Develop requireme nts for Website with benefits, EVSE locations and EV

options, webinar promaotion
Electrify Heartland has created a comprehensive website, www.ElectrifyHeartland.org , to
provide the public with news and information on all aspects of EV and EVSE development

in the planning region.

The steering committee developed a flowchart and built the w ebsite using a Wordpress
platform, enabling any member of the team to add pages and/or update content with

minimal pro gramming or training.

As of this writing, the w ebsite contains the following elements:

T

= =4 =4 4 4 4

About EVs (including vehicle descriptions, a glossary of terms and the Department

Ol w$ Ol UT azUwl Ol ECUPEwWYI T DPEOI WEOOUUOI Uwi EOQEEO
Event Calendar

Links to other helpful online resources

News releases, photos and videos

Planning maps

261 1T Ul wbUw$52%y 2 wE OO Uthigkection)ET 1T wpEUwOUUODPOI Ewb
Password-protected Workspace page, where Steering Committee members can share

and access planning documentsand other resources

Additionally, Electrify Heartland has created social media pages on Facebook and YouTube,
and maintains a Twitter account (@ElectrifyHeart) that currently has more than 140
21 0O000OPI UUG »
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9 Utility Grid
9.1 Section Introduction

9.1.1 Synopsis

Electrify Heartland proposed to identify and analyze barriers to the implementation of plug -
in electric vehicles (EV) and infrastructure in the proposed area and discuss steps to reduce
or eliminate the identified barriers.

The Utility Sub Team identified several potential barriers to increased EV penetration in the
region:

EV impacts on the area electrical distribution system.

EV/electric vehicle supply equipment (EVSE)/grid communications.
Area utility rates for EVSE.

Net metering plan and EVSE.

EV road tax issues.

Utility smart grid plans.

Cost recovery allowed to utilities for EVSE.

=A =4 =4 4 4 -4 4

In examining these potential barriers to EV development in the region , the Utility Sub Team
(UST) found some areas fordevelopment, but no insurmountable barriers.

9.1.2 Authors and Contributors
Chad Mazurek, Lucas Oehlerking, Bill Roush, and Sam Scupham,Black & Veatch

9.2 EV impacts on the area electrical distribution system
Three representative electric utility distribution feeders were examined: a likely -adopter
residential, a mixed use residential and commercial, and an industrial fleet area.

The study findings indicate that for the probable level of electric vehicle deplo yment within

a reasonable utility planning time horizon, there is little concern regarding electrical
distribution impacts. This level of vehicle market penetration is far less than 1 percent of
current gasoline fueled vehicles. w? 001 wx1 UE| (dhertibrinas modeiedethd w
no impact was found on the distribution grid parameters examined. The Black & Veatch
distribution study analyzed much higher levels of EV penetration (20 to 100 percent) and

was intended to indicate which components of the distr ibution grid might benefit from
additional planning studies if EV penetration were to reach higher percentages.

Even under the most optimistic forecasts for EV market penetration, converting significant
portions of the vehicle fleet to EVs would take year s. There are currently more than 230
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million light duty vehicles in the U.S. *° This planning effort focuses on deployment of 1
million U.S. EVs by 2015.This utility distribution study considered penetration levels of 20
percent and higher, which equates to 50 million or more EVs in the U.S. These penetration
levels were used to provide perspective on the utility planning horizon, rather than to focus

on short-term needs. Annual sales of new passenger vehicles are approximately 10 million
per year,'” so it would take years or even decades of high EV sales levels to reach 20 percent
or higher penetrations.

Little EV impact is expected on the distribution system in the near future. If mainstream
levels of 20 to 100 percent of EV penetration should occur, the hghest reliability risk would
be to the primarily residential feeders. The residential feeders would most likely have the
largest amount of constant EV load (i.e., daily chargers), especially during the work week. In
addition, as the system exists today, residential load is typically smaller than that of
commercial and industrial establishments. Consequently, the equipment on the residential
feeders has lower ratings than that of mixed residential and commercial or industrial
feeders.

9.2.1 Residential Area Concer ns
The main concerns for residential areas with increased EV use include the following:

Potential phase imbalances where this problem already exists.
Over and under voltages.

Transformer overloads.

Main feeder thermal overloads.

=A =4 =4 =

These areas of concern mayappear at levels of EV penetration far higher than what is seen

today.! OEEOQwdé w51 EUET zUwUUUEawUIl YDPI Pl EwWYEUDOUUWUET OF
and higher percents. The study goal was to determine what areas need to be monitored first

so that planning could be focused in those areas.

16y.S. BUREAU OF TRANSPORTATION STATISTICS FOR 2010. "Table-11: Number of U.S. Aircraft, Vehicles,

Vessels, and Other Conveyances' Bureau of Tranportation StatisticRResearch and Innovative Technology
EOPOPUUUEUPOOwWm1 (3 Awdwisd28w#i xEUUOI OUwWOI w3UEOUxOQUUEUDOO W

<http://www.bts.gov/publications/national_transportation_statistics/html/table_01_11.html>

17U.S. BUREAU OF TRANSPORTATION STATISTICS FOR 2010. "National Transportation Statistics.'Bureau of

Transportation (US DOT), n.d. Web. 10 Dec. 2012.
<http://www.bts.gov/publications/national_transportation_statistics/pdf/entire.pdf>.
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9.2.2 Mixed Residential and Commercial

In the mixed residential and commercial scenario, minimal impacts were identified on the
commercial side for public charging stations sized for up to 100 EVs. Most of the impacts
were isolated to the residential portion of the feeder at very high penetration levels.

9.2.3 Industrial Fleet
No reliability impacts were identified for the fleet scenario.

9.2.4 EV/EVSE/GRID Communications

The advanced batteries in electric cars have charging procedires that need to be followed to
maintain longevity, safety, and warranties. This is especially true when charging rates
increase. In addition, the Society of Automotive Engineers (SAE) defines different levels of
charging with varyi ng rates. (Refer to Setion 9.4.3, Current Standards.)

Communications between the EVSE and the battery pack in the vehicle regarding data on

such things as battery temperature, ambient temperature, state of charge, and charge rate

are needed to ensure rapid, safe, and reliablecharging and battery condition.
"OOOUOPEEUPOOUWEOEWUUEOQOEEVUEUWPUUUI UwUi OEUBDOT wlUOwW?
settled and are not a problem in planning for higher EV penetration levels.

371 wUPUUEUDPOOWUI T EVUEDOT w?dE@DWIEWEWd®IOU W» wiil B WiOBmO®IEL
enable long trips with daytime on -the-road recharging, is not a settled matter. There are

multiple potential standards and compatibility issues that, if not resolved, could hamper EV

adoption in areas of the country where long trips are common and range anxiety is a

concern for EVowners., EOPOT wUUUIT wUOT E0wUT 1 Ul wxUEOPEOwI EVUUWET E
EVs that drive up to them is important for long -term EV adoption .

At lower levels of penetration, when the EVs purcha sed are self-selected for commuting and
are charged at home at night and/or in an employee parking lot, the fast-charging standards
are less important.

9.2.5 Area utility rates for EVSE
Some concepts for rate structures for EV charging can involve high rates atcertain times
and, perhaps more importantly, require the vehicle owner to install expensive equipment.
These types of rate structures could create a barrier to EV penetration if they are perceived
by the public to remove the economic advantages of EV ownership or to create an
installation inconvenience.

Currently, neither Missouri nor Kansas has a utility rate structure that would create a
barrier to the adoption of EVs. See &ction 3.6for discussion of rate structures being used
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elsewhere in the U.S.and Section 9.5 for a more complete discussion of rates in Kansas and
Missouri. There is some consideration by utility regulatory staff of possible studies or pilot
programs that could involve higher rates in peak demand times. These studies may lead to
increased management of EV charging times, but do not, in the near term, seem likely to
create a barrier to EV adoption.

9.2.6 Net metering rules in Missouri and Kansas for EVSE
Net metering is one method of allowing and setting the value of electricity sold by a
customer-producer to the utility. Usually this occurs when a customer-producer generates
electricity from an on -site solar array, wind generator, or other distributed generation
device. In the case of an EV, the customer controls electricity stored in a batery in a vehicle
which could, theoretically, be sold to a utility. Net metering rules become important to EV
penetration only when there are vehicles and EVSE capable of vehicleto-grid (V2G)
charging and selling of electricity to and from the grid. For the most part, neither EVSE nor
EVs are now capable of this kind of two -way transaction, in large part because
communication and related standards have not been set for such activity.

Currently, neither Missouri nor Kansas net metering laws directly address sales of electricity
from an EV to a utility. This absence of metering rules does not create a direct barrier to EV
penetration, nor does it create a clear legal path for such transactions.

9.2.7 EV Road Taxes Issues
Several states have proposed methods to repace road tax revenue that is not paid by
vehicles using alternative fuels. While some states are further along in pursuing a legislative
remedy for this matter, and there is no consensus solution, there is, however, a focus on a
fee per miles driven.

In Kansas, a complex proposal specifically aimed at EVs was introduced, but was delayed

for further study. Missouri is actually ahead of other states and has already enacted a $75
EOOUEOwWiI 11 wOOW?EOUI UOGEUDYIT wi Ul Ol EwY1 T PEOI UO? wbOF
While state road taxes have come largely from gas taxes, local streets are largely paid for by

local communities with other local taxes. The local taxes in place now include utility

franchise taxes that are paid on a per kilowatt-hour (kWh) basis by electricity users,

including EV owners.

While action regarding these tax issues in the Kansas legislature bears watching, currently
there are no significant tax barriers to higher penetrations of EVs in the two -state region.
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9.2.8 Utility Smart Grid Plans
There has been muchdiscussion and effort put into making the U.S. utility grid smarter,
which generally means adding controls and communication aspects at various points in the
transmission and distribution system. If these controls and communication protocols
conflict with EVSE, causing malfunctions or poor operation, it may create a barrier to EV
penetration.

Both Westar Energy (Westar) and Kansas City Power & Light (KCP&L) have smart grid

El OOOUUUEUDPOOwWxUONI EVUG W61 UUEUZUw2O0EUUandEUwxUOT UE
4,000 commercial meters in Lawrence, KS* " / & +project in what is called the Green

Impact Zone in central Kansas City, MO, includes 14,000 commergal and residential

customers. Neither project has an exceptionally large EV charging component. Both smart

grid projects allow for and have encouraged EV participation.

9.2.9 PV and EVSE for daytime charging
The potential for daytime EV charging raised initial concern that, in general, adding to peak
utility demand could cause cost or reliability issues and create a barrier to increased levels
of EV penetration. This study investigated levels of EV penetration that are far lower than 1
percent of load. While adding to peak demand at the expected levels of EVs (approximately
7,000 vehicles by 2015) in the study rgion will not create grid reliability issues, there was an
interest in exploring solar photo voltaic (PV) as an option for serving a part of the peak.
| OEEQwoé w51 EVUET zUwUUUEawUl EQWEPEwWOOUWEOWEWUI ET OPEE
peak or allow for increased EV charging. However, the team did survey commercial efforts
to combine daytime generated solar power with EV charging. | OEEOw6é w51 EVUET z UwUUUYI
activities in this area found several national and regional examples of businesses active in
some aspect of combining EV charging with solar power. PV used in a duel role as coveaed
parking and power producer was a common way to make the solar and EV charging
connection. University research efforts are being pursued in the region to study other
managing elements such as energystorage and power electronics. See section 11 for a longer
discussion of PV.

9.2.10 Cost Recovery Allowed to Utilities for EVSE
The Kansas Corporation Commission (KCC) has not issued any rulings directly relating to
cost recovery for EV programs by utilities. One method they could use to give guidance in
this area would be through a predetermination docket. 18 The KCC did commission a study,
Electric Vehicle Rate Issyéssued in April 2012 which addresses topics like the key

18Fry, Andrew. 8 Oct. 2012. Email.
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ratemaking issues related to EVs, an overview of current utility EV ratemaking practice
(from other states), and some observations about EV activity in Kansas.

9.3 Electric Vehicle Impacts on the Area Electricity Distribution System
This section of the report outli nes the Edison Electric Institute (EEI) guide to EV readiness,
previous EV grid impact studies, and the Black & Veatch study assessing potential EV
impacts on the electricity grid in the study area.

9.3.1 Introduction
According to a report issued by the Union of Concerned Scientists (UCS), regardless of
where EVs are charged, the greenhouse gases (GHGs) associated with using EVs are less
than those emitted by vehicles powered by internal combustion engines. In the Kansas City
area, the emissions associated withEV charging, according to the recent generation profile
data used in the study, are similar to the most efficient conventional vehicles and some
hybrid electric vehicles.® For example, EV emissions in Kansas City are estimated to be
equivalent to a car getting 35 miles per gallon (mpg), which is above the compact vehicle
national average of 27 mpg.

The UCS report was based on power plant production and emissions data for the region in
2009.1t is important to note that a utility generation profile changes over time and that some
utilities in the region have lower GHG emissions than the average. For instance, Westar
Energy submitted a greenhouse report and control plan to the Kansas Department of Health
and Environment in April 2009 that shows their CO2 emi ssions to be lower than the
regional profile used by UCS.20

Regardless, according to the UCS report, almost half of all Americans live in areas where the
GHGs associated with driving EVs are less than the most efficient hybrids available today.

Additional ly, depending on the cost of electricity in a particular region of the United States,
EV use could result in fuel savings of up to $1,200 per year over a gasoline powered car!

Fuel-Cost Savings across the United States.Union of Concerned Scientists and Citizens for Environmental Solutions
Union of Concerned Scientists, June 2012. Web. 10 Dec. 2012.

<http://www.ucsusa.org/assets/document s/clean_vehicles/electriccar-global-warming -emissions-report.pdf>.
20Kansas Department of Health and Environment. "KDHE Greenhouse Gas Report." Westar EnergyWestar

Energy, n.d. 10. Web. 10 Dec. 2012.
<http://www.westarenergy.com/WCM.NSF/CONTENT/KDHE%20GHG%20REPORT>.

21 bid
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With these environmental and operation cost benefits, some predict EVs will gain higher

levels of market penetration. A 2011 study by the Center for Automotive Research estimated

that U.S. sales for electric vehicles will increase to 140,000 vehicles sold in 2019he study

takes into consideration such factors as previous nationwid e hybrid registrations and

forecasts by J.D. Power22 The predictions of EV penetration vary widely; a report issued by

the Electric Power Research Institute (EPRI) assumed 100 million EVs by 2030 when

analyzing the possible emissions reductions from EV adoption. 22 While the estimates of

i OOUUT w$s5wEI xO00aO0l OUwYEUVUawi UOOWUOUUET wOOWUOUUET Ow
helping drive these projected EV levels by setting a goal of 1 million EVs on the road by

2015

9.3.1.1 Edison Electric Institute
Tohelputilitil Uwl I OwUl EEawi OUwUOT 1T Ul woOl YI OUwOi wgli xO0b6adi 60
Guide to Plug-( Ow$ Ol EVUUDPE w5 1 3 TPIEWY $u1uEEBDU VIVLBLBUUOEDPEUDOOWO
shareholder-Op Ol Ewl Ol EUUPDEWEOOXx EODI U-DReadirfeds GUdED OT wOOwWUT 1
The guide references a study that EEI conducted in 2010According to the study:

should [be] working and investing now to assure that proper infrastructure [is] in
place for convenient recharging of electric vehicles. Furthermore, almost two -thirds
(61 percent) wanted their utility [to] take a leadership role in encouraging a shift

The guide breaks down preparing for EVs into the following four area s:

Getting Your Company Up to Speed
Topics to consider when preparing various departments nvihitility for EV deployment.

Enhancing the Customer Experience

22Center for Automotive Research (CAR). "Deployment Rollout Estimate of Electric Vehicles 2011-2015."Car
Group. N.p., Jan. 2011. Web. 10 Dec. 2012. <http://www.cargroup.org/assetslés/deployment.pdf> .

23g|ectric Power Research Institute. "2009 Portfolio: Electric Transportation- Program Overview." Electric Power
Research InstituteN.p., 2009. Web. 10 Dec. 2012. <http://mydocs.epri.com/docs/Portfolio/PDF/2009_P018.pdf>.
249Vice President Biden Announces Plan to Put One Million Advanced Technology Vehicles on the Road by
2015."Energy.gov US Dep of Energy, 26 Jan. 2011. Web. 10 Dec. 2012. <http://energy.gov/articles/viggesident-
biden-announces-plan-put-one-million -advanced-technology-vehicles-road-2015>.

25edison Electric Institute, and Electric Drive Transportation Association. "The Utility Guide to Plug -In Electric
Vehicle Readiness."Edison Electric InstituteN.p., Nov. 2011. Web. 10 Dec. 2012.

<http://www.eei.org/ouri ssues/EnergyEfficiency/Documents/EVReadinessGuide_web_final.pdf>.

26 Edison Electric Institute, and Electric Drive Transportation Association. "Power Poll, Quarter 4, 2010." Edison
Electric Institute Web. 10 Dec. 2012
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VIPs (Very Important Passengers) to Include
Engaging other groups and stakeholderew utilities develop EV plans.

Plugging into the Grid
Items to consider for distribution system impacts.

According to the guide, various util ities are already showing substantial progress toward

EV readiness.Southern California Edison has a mature plug-in EV (PEV) Readiness

Infrastructure, Customer Education 6 w. UUUI EET OWEOEwW$ RUI UOEOwWS$ OT ET 1 (
that are also showing significant EV activity include DTE Energy, Hawaiian Electric

Company (HECO), Indianapolis Power & Light (IPL), San Diego Gas & Electric (SDG&E)

and Southern Company. Some of theitems being addressed include the following:

Modeling PEV loads on their distribution system.
Conducting surveys to monitor penetration rates.
Conducting processes for PEV use notifications.
Conducting employee training and preparedness.

= =4 =4 =4

The EEI guide also includes an easy to review checklist that can aid a utility in

UGEIT UUUEOCEDOT whT 1T Ul wPUwPUwPOwWUT T wxUOET UUwWOI wET EC
next steps might be. The checklist offers many suggestions for actions that can be scaled to

any size utility.

9.3.1.2 Past EV Grid-Impact Studies
Studies predicting the impacts of a significant number of EVs charging on the electricity
grid have been around for some time. This subsection does not contain a complete list of the
plug-in hybrid EV (PHEV) grid -impact studies, but it outlines the evolution of the previous
studies and provides a background for the Black & Veatch modeling methodology.

Lemoine, Kammen, and Farrell (2006) studied the projected impact of 1, 5, and 10 million
PHEVs on an area served by the Caifornia Independent System Operator (CAISO) with
three charging scenarios:optimal charging (from a grid -operator standpoint), evening
charging, and twice per day charging . The study showed that 1 million EVs probably do not
produce a significant problem f or any charging scenario, but system generation capacity
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upgrades in the CAISO area may be necessary if large PHEV fleets (several million) were
allowed to charge during peak times.

In 2007, Kintner-Meyer, Schneider, and Pratt at Pacific Northwest Nation al Laboratory
(PNNL Generation) and Parks, Denholm, and Markel at the National Renewable Energy
Laboratory (NREL) were also studying EV grid impacts at about the same time as Lemoine
et al. The PNNL generation study showed that the national grid could supp ort the changing
energy requirements of up to 73 percent of the U.S. light-duty vehicle (LDV) fleet, although
this percentage varies by region of interest. This would require many power plants to
operate at near capacity during most of the day.2

NREL studied an Excel Energy Colorado service territory using public EOE w? x UOx UDP1T UEUa w
Ua U0l O utketstudy Boked at summer and winter load impacts and used four charging

scenarios: (1) uncontrolled charging, (2) delayed charging, (3) off-peak charging, and (4)

continuous charging. Continuous charging, where the vehicle charges wherever it is parked

continuously throughout the day, resulted in the worst -case scenario and increasedtie load

total and peak demand. However, most load impacts were minimal, and even p roblems

with high penetration rates could be avoided by charging constraints such as delayed

charging mechanisms 2

9.3.1.3 Recent EV Grid Impact Studies
Among the more recent studies is a study by Letendre and Watts3? and a study by Sioshansi,
Fagiani and Marano.3! Letendre et al. reported on the impacts of PHEVs on the Vermont
power system. They report that even a small amount (50,000) of uncontrolled charging
PHEV penetration could increase peak demand.Delayed night -time charging could allow

27_emoine, Derek, Daniel M. Kammen, and Alexander E. Farrell. "Effects of Plug-In Hybrid Electric Vehicles in
California Energy Markets." University of Vermont. N.p., 15 Nov. 2006. Web. 10 Dec. 2012.
<http://www.uvm.edu/~transctr/pdf/email/LemoineAtrticle.pdf>.

28Kintner -Meyer, Michael, Kevine Schneider, and Robert Pratt. "IMPACTS ASSESSMENT OF PLUGIN HYBRID
VEHICLES ON ELECTRIC UTILITIES AND REGIONAL U.S. POWER GRIDS PART 1: TECHNICAL
ANALYSIS." Federal Energy Regulatory Comissidhp., 24 May 2007. Web. 10 Dec. 2012.
<http://www.ferc.gov/ABOU T/COM-MEM/WELLINGHOFF/5 -24-07-TECHNICAL -ANALY -
WELLINGHOFF.PDF>.

2%Parks, K., P. Denholm, and T. Markel. "Costs and Emissions Associated with PlugIn Hybrid Electric Vehicle
Charging in the Xcel Energy Colorado

30_etendre, Steven. "Effects of Plugin Hybrid Electric Vehicles on the Vermont Electric Transmission System."
University of Vermont N.p., n.d. Web. 10 Dec. 2012.

<http://www.uvm.edu/~transctr/trbpapers/Effects_of PHEVs_on_the_Vermont_Electric_Transmission_System.p
df>.

31 Sioshansi, Ramteen, Riccardo Fagiani, and Vincenzo Marano. "Cost and Emissions Impacts of Plugn Hybrid
Vehicles on the Ohio Power System."Ohio State University N.p., 7 July 2010. Web. 10 Dec. 2012.
<http://www.ise.osu.edu/ISEFaculty/sioshansi/p apers/PHEV_ohio.pdf>.
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more than 100,000 PHEVs without adding to peak demand, and complete utility control

addin g to peak electricity demands. Sioshansi et al. reported that a 5 percent penetration

levelonthe Of DOwx Obl Uwl UPEwl EVUWEwW? 01 1 OP1T PEOT wbOXxEEUO?
uncontrolled charging could result in a summer peak load increase of over 3 percent.

9.3.1.3.1 2010 PNNL Distribution System Analysis
Gerkensmeyer, Kintner-Meyer, and DeSteese (PNNL Distributio n) published a detailed
Ul x OUUOOw? 31 ET OP E EIA Hybrid Eléc@it \@hidet)andliinpadtsQdtie US
/ Ol Uw2aUU0i Oow#PUUUPEUUDPOOwW2auUl Ow OEOGaAUDUO~? wlT F
distribution systems of three utilities: Franklin Publ ic Utility District (PUD), Snohomish
PUD, and Puget Sound Energy (PSE).The study focuses on the impacts to the entire
distribution system as well as the impacts on transformers serving each load. The charging
cases include Level 1 and 50/50 mix of Level 1 and Level 2 charging. These different
charging levels were coupled with different charge times t o make up six different charge
cases.Given the lack of information about work charging, the work charging was modified
to include only the home charging component (Case 2M and 5M). The charge scenarios are
as follows:

Case 1t 120 V charging at home.

Case 2M¢t 120 V charging at home and work ¢+ home only.

Case 3t 120 V charging at home delayed until after 10 p.m.

Case 4t 50/50 120 V/ 240 V charging ahome.

Case 5M¢t 50/50 120 V/ 240 V charging at home and workt home only.
Case 6t 50/50 120 V/ 240 V charging at home delayed until after 10 p.m.

=A =4 =4 4 4 4

The number of feeders studied varied from eight for Snohomish PUD and PSE to 34 for
Franklin PUD. The feederswere composed of various amounts of residential, commercial,
and industrial loads. The load curves for Franklin PUD and Snohomish PUD were verified
by engineers at both utilities and were exported using SynerGEE Electric 2009 (SynerGEE).
The levels of peretration considered were 50 percent and 100 percentA penetration of 100
percent means that each residential customer owns one PHEV.The study evenly distributed
these PHEVs throughout the residential-only distribution system. Each residential customer
was allotted 7.5 kilovolt -ampere (kVA) and, given the transformer capacity, the number of
customers on each transformer was calculated.Analyses were performed in 1 hour
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increments throughout the day for each of the six charge cases using two levels of
penetration (50 percent and 100 percent)32

For Franklin PUD, charge Case 3 resulted in all 34 feeders being able to handle even 100

percent (one car per house) PHEV penetration.However, Case 6 resulted in only 19 feeders

that could tolerate 100 percent PHEV penetration. Equipment failure for Case 6 included

fuses, lines, and switches.The worst case scenario for PSE feeders appears to include Case 6

EUwbl OOwp" EUI UwKwUT UOUT T wt wbil Ul wOT 1T wUEOTI AOwbbDUT wi
percent penetration. A 50 percent penetration would cause failures on at least one feeder for

all cases.For Snohomish PUD, Case 6 was again the worst, with six feeders showing some

kind of failure; 100 percent penetration did not affect Cases 1 through 3. The equipment

failing in Case 6 were lines and regulators3

EUUWET EUT DOT wPEUWEOOUPEIT Ul Ewi OThisihew Bcenardi wOT T wOUDO
consisted of three hours of nominal (3.5 kW) charging, from 5 p.m. to 8 p.m. For Franklin

PUD, 100 percent penetration causedfailures on more than 20 feeders, which included

fuses, lines, switches, and reclosersFuses were the primary mode of failure for 100 percent

penetration for both PSE and Snohomish PUD, with four and seven feeders showing failures

at 100 percent penetratbn, respectively.3*

Finally, the 2010 PNNL Distribution study analyzed secondary transformer impacts for each
utility for each of the six charge cases.The study presented the number of transformers that
were at various levels of capacity for each scenaria For Franklin PUD, charge Case 6
produced a significant number of transformers operating with 70 percent to 100 percent of
capacity. For example, the number of transformers operating at 70 percent capacity went up
from less than 500 for Case 5 to more tha 1,500 for Case 6 at 100 percent penetratiorPSE
showed many transformers already operating above 100 percent capacity, and this number
appeared to increase in the worst Case 6 Snohomish PUD did not show any transformers
operating above 100 percent, eve for 100 percent PHEV penetration 3

In summary, Level 1 charging is generally not a concern to the distribution system but could
cause fuses to fail at high levels of PHEV penetration. However, if Level 2 charging is used,
fuses, lines, switches, and retosers can fail at higher levels of PHEV penetration. Making

32 Gerkensmeyer, C., MCW Kintner-Meyer, and JG DeSteeseTechnical Challenges of Plug-in Hybrid electric
Vehicles and Impacts to the US Power System: Distribution System Analysis. Rept. no. PNNL-19165. N.p.:
PACIFIC NORTHWEST NATIONAL LABORATORY , 2010.SmartGrid. Web. 10 Dec. 2012.
<http://www.smartgrid.gov/sites/default/files/resources /phev_distribution.pdf>

33 |bid.

34 |bid.

35 |bid .
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matters worse in this study is delaying the charging until 10 p.m. , since the charging is
allowed to naturally distribute over several hours. According to the study, of particular
concern are older residential transformers that are already operating above their nameplate
capacity and have been in use for quite some time3®

9.3.1.3.2 2010 ISO/RTO Report
3T 1T wi UPEwWDPOXxEEUWUI EUD OO wohiinkkatrio VekiceUregration withJ I UU O1 O
Organizations (ISO/RTO) Council and DNV KEMA Energy & Sustainability ( KEMA)
projected PEV penetration rates in regions of the North American ISOs and RTOs.Each
POUOGEWEET PI YI wUIl PUwl OEOwWEawl Yk OwbkT DOT wEwW?UEUT T (
%DOEOOAOWEW?2UOOP? WEEUI wbOUOE woO O Ulhe siudlywdvdred U wOl Y1 O
other aspects associated with PEV deployment, but the PEV grid impact is of interest to this
report.37

Two charging scenarios were examined: charging in a 12-hour time frame and charging in
an 8-hour time frame. Also, as a worst case scenario, charging happenig in a 1-hour time
frame was considered. The report assumed that advantages to Level 2 charging would likely
result in 80 percent of the overall charging, leaving Level 1 charging to cover the remaining
20 percent of PEVSs.

The report predicted that Los An geles will have the most PEVs of the target 1 million,

resulting in 119,069 PEVs.San Francisco is close behind at 91,005 PEVs, while the Kansas

City metro area comes in at 5,000 PEVs3 | | wUIl x OUUwx Ul EPEUI EwUT T wODOEEU
of the load within UT 1 DU wx U D O E Ukeloadrodude8 in Bos Angeles and San

Francisco if everyone charged in the same thour window would be 658 megawatts (MW)

and 503 MW, respectively. Scaling this load according to the number of PEVs in the Kansas

City metro area, the metro area would see an increase in load of about 27.5 MW.

In summary, PEV adoption modeled after Prius adoption profiles in this report will most
likely be focused in the West Coast and Northeast regions.

36 |bid .

37Fell, Ken, et al. "Assessment of Plugin Electric Vehicle Integration with ISO/RTO Systems." ISO/RTO Council
N.p., Mar. 2010. Web. 10 Dec. 2012.1tp://www.isorto.org/ATF/CF/%7B5B4E85C6 -7EAC-40A0-
8DC3003829518EBD%7D/IRC_REPORT_ASSESSMENT_OF_PLUGIN_ELECTRIC_VEHICLE_INTEGRATION_
WITH_ISO-RTO_SYSTEMS_03232010.PDF>.
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9.3.1.3.3 2011 Janigian Study
A detailed analysis of a specific residential feeder in California was outlined by Darren
Janigian at California Polytechnic State University in 2011.3 T | wU U U Ela Byirl/ O U1
$O01 EOUUPEwWST 1 PEOI w( OXEEUUWOOwWEwW" 1 OUUEOw" EOPI OUODPE W
generalized model in Electronic Transmitter Analyzer Program (ETAP) for an actual system
in central California and considered only residential components. The study assumed a
Chevy Volt battery and included both Level 1 and Level 2 charging. The study examined
PHEYV levels of deployment from O percent (baseline) to 100 percent in 20 percent
increments. 100 percent penetration means one PHEV per household:®

The study loaded the PHEVs on the feeder in a way to emphasize sequential endof-line to

substation (EOL-sub) loading, sub-$ . + WOOEEDOT OwE O E EOLEsGUddding U? wOOEEDOT
means that EVs were added near the end of the feeder first.The analysis looked at voltage

levels on the main bus, as well as overall feeder load for peak and offpeak times.

The worst-casecharging scenario was charging during peak hours of operation with Level 2
charging. The loading arrangement that puts the most stress on the system is EOLsub
PHEV deployment. At 15.3 percent penetration, or 264 of the 1,722 possible total PHEVS, a
64 percent circuit breaker will trip, followed by an 80 percent circuit breaker trip at 33.2
percent penetration. The main 12 kV overhead feeder overload occurs at 37.6 percent, and
the final circuit breaker will trip at 54.8 percent penetration. For reference,switching to off -
peak charging for this scenario allows for 50 percent penetration before the 64 percent
circuit breaker trips.

Full capacitor support was required because of sagging voltages at 60 percent penetration
for Level 2 charging. For 100 percentpenetration, the voltage dropped to 96.5 percent at the
end of the distribution line. Increased wear on service transformers could cause a drop
below 95 percent. At 100 percent penetration and Level 2 charging, all transformers will be
overloaded beyond the 130 percent.

371 wi PUUUWEPUEUPUWEUI EOl UwlOUDxwpPOOwWOOOawWU]I gUBDUI w
equipment will be damaged. However, the report stated that details on circuit breaker
settings were beyond the scope of the study.

38 Janigian, Darren. "Plug-In Hybrid Electric Vehicle Impacts on a Central California Res idential Distribution
Circuit." Caly Poly San Luis Obispo. California Polytechnic State University, June 2011. Web. 10 Dec. 2012.
<http://digitalcommons.calpoly.edu/cgi/viewcontent.cgi?article=1543&context=theses>.
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9.3.2 Black & Veatch Distribution Planning Study
For the EV impact modeling study, Black & Veatch used a distribution planning software
called SynerGEE Electric.

9.3.2.1 Distribution Impact Modeling
Black & Veatch developed a framework for modeling EV grid impacts that was based on
past EV grid-impact studies and modified to fit regions in the Kansas City metropolitan
area.

To gain insights into EV use demographics and transportation -based information, Black &

Veatch collaborated with the Mid -America Regional Council (MARC). MARC assessed

extensive EV user demographics in the Kansas City metropolitan area in the past for the

Greater Kansas City Plug-In Readiness Initiative.3® These demographics were updated for

this study to validate the characteristics of feeders to be modeled in the study. Discussions

with the participating utilities also validated the selection of feeders to be studied. Details

EEOQUUOwWUT T willEIUwUl Ol EUPOOWEOGE wWI OPwUT T awul OEUIT wl
discussed in the following sections.

The intent of this study is to explore the limits of the distribution system to see what, if any,
impacts would arise from higher penetrations of EVs into the Kansas City metropolitan
area.With that in mind, Black & Veatch looked at three scenarios: a residential scenario, a
mixed use residential and commercial scenario, and an industrial fleet scenario. Each of
these scenarios was then divided into different EV penetration scenarios to explore unique
loading schemes relevant to EV impacts on the distribution grid. The scenarios and
assumptions for each are described in detail in the following sections.

9.3.2.2 Selecting Feeders of Interest
To further refine which areas within the utility service area would be relevant to EV
penetration; Black & Veatch collaborated with MARC to update EV user demographics from
, 1" z Uwx Woérkvop thé) Greater Kansas City Plug-In Readiness Initiative. The EV
user demographics that are used to validate feeder selection for this EV grid-impact study
include an Electric Vehicle Driver Residence Analysis and an Electric Vehicle Driver
Destination Analysis that were initially created by MARC. These analyses were updated
with more current American Community Survey (ACS) census data that are a 5year
average from 2005to 2009.

3Greater Kansas City Plug-in ReadinessIniative, Mid -America Regional Council, and Kansas City Regional
Clean Cities. "Greater Kansas City Plugin Readiness Strategy."Mid -America Regional CounciN.p., 16 Feb. 2011.
Web. 10 Dec. 2012. <http://www.marc.org/assets/GreaterKansasCitPlug-InReadinessStrategy.pdf>.
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The residence analysis uses ACS census data to predict the most likely areas of high EV
concentrations in the Kansas City metro. Multiple ACS census datasets and an anonymous
EV-owner hand -raisers dataset were weighted together to form the residence analysis.The
methodology that MARC used in this analysis was similar to other studies around the

nation. According to the Greater Kansas City Plug-In ReadinessStrategy, census datasets
were selected to meet the following criteria: households with higher income, households
with higher education, older population (likely disposable income), and households with 2

or more vehicles. The updated residence analysis created by MARC is shown onExhibit 9-1.

EV Driver Analysis s e 7 = 2 MARCH 2012

|:|1 - Less likely EV drivers-7

(.- — 8

5 - MARC

[ B I 10 - More likely EV drivers 5 [
Mid-Ame neil

s S 2

Exhibit 9-1 Electric Vehicle Driver Residence Analysis

The destination analysis estimates the destination of EV drivers with trips originating from
the most likely regions of high EV concentration from the residence analysis. In addition to
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factoring in the residence analysis as areas of origin, the destination analysis also takes into
consideration census employment data such as density of high income workers by
workplace and information about planned and current activity and employment centers.
The destination analysis created by MARC is shown on Exhibit 9-2.

Similar to statements found in other EV grid -impact studies outlined in previous sections,
participating utility professionals believe that as issues arise with EV adoption, they are
likely to occur in feeders in older, more established residenti al neighborhoods.
Correspondingly, the residential feeder for the study was an older, established

Exhibit 9-2 Electric Vehicle Driver Destination Analysis
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