EV Everywhere Grand Challenge

=V Technical Goal: Enable plug-in
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EV Everywhere Updates

 November 2014 & February 2015 - DOE, EEI, and the White House co-
hosted two roundtable events

— Discuss opportunities for utilities and the federal government to collaborate
on accelerating growth of the electric transportation market

 May 2015 - Hired Bob Graham as new Director for EV Everywhere
— Lead strategic EV engagements

e June 10, 2015 - DOE Secretary and EEI CEO sign MOU
— EV Everywhere Utility Partnership (“EV Everywhere UP”)
— Accelerate PEV and charging infrastructure deployment
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EV Everywhere Accomplishments

 In three years, helped lower the
modeled, high-volume cost of
advanced li-ion batteries by
40%

e Patent for electric motor without
rare earth

e Cathode developed at Argonne
In both current and next-
generation Volt

 More than 230 employers have
joined the Workplace Charging
Challenge

e Through EEI, partnerships with
70 utilities
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EV Everywhere Resources: Logo Contest

What will the EV Everywhere logo look like?
It's up to you!

> Challenge.gov

Government Challenges, Your Solutions

challenge.gov/challenge/ev-everywhere-logo-challenge/

Deadline for entries: September 25, 2015



https://www.challenge.gov/challenge/ev-everywhere-logo-challenge/

Clean Cities Strategic Planning Meeting: Plug-In ( 3 .

Electric and Hybrid Vehicles - Opportunities Cities

White Paper Selected Priority
Opportunities Opportunities
HEV passenger cars e DC Fast Chargers
Dense urban electric Along Key
drive Transportation
Workplace charging Corridors
Cold climate e Workplace Charging

New metro edge (applies to both EV
construction Consumers and Fleets) QQJNCENTBAHON

.

Nonattainment areas B _

Secondary Opportunities:
* Fleets, including Utility Service Vehicles

3 W= Tt
".f--_-_ 7 ‘}'I‘l; .
‘ g
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Sample Strategic Actions — Information Products Gean

Cities

A number of new or updated materials or other
iInformational development efforts are planned, including:

« Application- or Sector-Specific Toolkits, to help coordinators
walk fleets, decision-makers, potential project partners, and others
through selecting new technologies — may discuss all applicable
fuel/technology options (and include some items below plus others)

« Case Studies and Success Stories, including ones on different
types of organizations — fuel suppliers, retailers, fleets, etc.

« Model packages/best practices — bulk purchasing, contracts, etc.
 “making the business case” for fuels and technologies
 Promotional information/campaigns

» Targeted improvements in websites and mobile tools

Clean Cities / 7



Sample Strategic Actions — Education, Outreach, Gean

and Training Cities

Many efforts in this area have been identified as needs, with
significant plans over the next several years, including:

« Continued revisions to existing technical information and
training, based upon changing technologies

e Education, Outreach, and Training, including for:
« Users (both fleets and consumers),
e Dealers,
e Technicians,
 First Responders,
« AHJs, and

e Local/state decision-makers
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West Coast Electric Vehicle Infrastructure Gean

Corridor Development Workshop* Portland, OR July 2015 Cities
Key Workshop Takeaways
« Situate stations alongside highways e Continue to develop/locally
where adequate power infrastructure customize EV value proposition for
already exits. consumer education
« Strive for good driver experience * Engage legislators to promote EV
corridors

* Develop EV charging within regions
and then connect regions » Secure public funding with public-
private partnerships
« Attain state/local government support

and approvals » Establish strong stakeholder
network and partnerships to reduce
* Involve state/local transportation barriers

agencies in EV corridor process

* Hosted by: Oregon Dept. of Transportation (ODOT), Dept. of Energy (DOE)’s Clean Cities Program and the Federal
Highway Administration (FHWA)
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PEV Readiness Scorecard Launched in 2013 lean
Cities

_ ’ EERE Homea | Programs & Offices | Consumer Information
U.8. DEPARTMENT OF Energy Efficiency & | Prag I

ENERGY Renewable Energy

Alternative Fuels Data Centar

Alternative Fuels Data Center O <<

Search Help »

FUELS & CONSERVE LOCATE LAWS &

VEHICLES FUEL STATIONS INCENTIVES Maps & Data Case Studles Publications Tools About Home

EERE » AFDC (= Printable Version 5.15,5

Plug-In Electric Vehicle Readiness Scorecard

The Plug-In Electric Vehicle Readiness Scorecard helps communities assess their readiness for the
arrival of plug-in electric vehicles (PEVs) and electric vehicle supply equipment (EVSE).

PEVs are an exciting new transportation option that has the potential to benefit a community's economy, energy
security, and environment. As local and regional leaders know, PEV readiness is a community-wide effort, requiring
charging infrastructure, planning, regulations, and support services. This scorecard supports these efforts by helping
leaders in cities, counties, and larger regions:

« Evaluate a community's PEV readiness
+ Receive feedback about strengths and offer ways to improve
« Record and track progress toward PEV readiness.
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Scores Communities in 6 Readiness Focus Areas
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lean
Cities

Utility Involvement
To what degree is the utility (or utilities) in your community engaged in and prepared for
the arrival of plug-in electric vehicles?

Electric Vehicle Supply Equipment (EVSE) Permitting and Inspection Process
What legal processes and programs has your community implemented to address charging
equipment installation?

Questions Application Process Questions Electricity Rates and Programs

Information Access and Assistance Utility Planning and Implementation

Permit and Inspection Fees

Installation Workforce Training Plug-In Vehicle Market Conditions
What is the market for plug-in electric vehicles like in your community and how likely are

your constituents to adopt them?

Laws, Incentives, and Financing
What sorts of incentives and promotions dees your community offer to suppert plug-in
electric vehicle deployment?

Questions Plug-in Vehicle, EVSE, and Service Availability

Plug-in Vehicle Projections

Questions Laws and Incentives

Financing . .
Long-Term Vehicle and Infrastructure Planning

What is the long-term vision for plug-in electric vehicle readiness in your community?

Education and Outreach
What programs has your community implemented to educate the public and businesses
about plug-in electric vehicle benefits, opportunities, and considerations?

Questions Planning and Collaboration

Market Potential and Analysis

Questions Educational and Outreach Efforts



2015 PEV Scorecard Updates

 Integration of additional case studies and ,
lessons learned from the Clean Cities EV T O (o he Lessons
Community Readiness Awards will improve ' =iedlinil seon sl
results reports

Electric Vehicle
Readiness Projects

= =

» Feedback from interviews with Scorecard users
in 2014 provided valuable feedback:
— Usability improvements
— Tool enhancements

x| Enargy Effcancy &
ENERGY | ranewooia Erogy

Alternative Fuels Data Center seaneH

CONSIRVE  LOCATE Laws s
FUEL STATIONS  WCENTWES

reLsa
VEHCLES

LR+ AI0E + Toals

PEV Scorecar d Results: Denver June 2015 oo B oo
Needs Improvement
S ——
Electric Vehicle Supply Equi (EVSE) itting and ion Process.

W  Laws, Incentives, and Financing
Education and Outreach
Utility Involvement
Plug-In Vehicle Market Conditions

Long-Term Vehicle and Infrastructure Planning
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Usability Improvements

ENERGY

Alternative Fuels Data Center

FUELS & CONSERVE LOCATE LAWS &

VEHICLES FUEL STATIONS INCENTIVES. AAPLE NS e Sl

EERE » AFDC » Tools » Plugn Flectric Vehicls Rendineas Seorecard Dt eien [ St

: -‘- My Boomcands IE‘ Frint Oueslaons & Logout
PEV Scorecard: Denver June 2015
To get stasted, select ong of he sie sechion Laby below snd begin answening the questions undes each topie area, Your answers are ssmed sulomalseslly. You do
not need to answer all the questions in order or in one &iting.

Process

v Printable Questions

PROCESS TOPICS

Topic 1

/ P r i n ta b I e A n Swe rS & Application Process Permit and Inspection Process

Indormation Access

. and Assistance o complete the permil an PP .+ insp process?
/ rog r SS raC kl ng Less than 1 day 1t0 2 days © 2 days to 1week = 1 wesk
I e I Fees
Installation Workiorce 2. What are the options for itting an EVSE it ication? Check all thot apply.

T yooar e, what s e avorage tme i takes for an electic vebiche supply equipment (FUSE] aumer or site manages

Traiming
Online T In-person 7] Oy tedephane [T Snad mail

v' Simplified Language

Inclicate: all the types of FYSE installation peomit applications you have that ane separate fom general electrical work

permit applications. Check all that apply.

7 Residential [7] Commercial / workplace [T Public [ Fast charger [ None

ad fo average (20 5 hours) par response, in
dafa sources, e..ir ing h needed, and compleling and reviewing the coflection of for.ma o1, JE\'U L= ewrs 'sgardng t
other aspect of this collection of informalion, including sugpestions for reducing fhis burden, to Office of the Chief Information Officer. Reconds Managemant E\f
Paperwork Reduction Project (1810-5171), U.S. Depariment of Energy, 1000 Indeperdence Ave SW, Washington, DG, 20505-1200; and fo the Office of Managem
Budget [OMB), OIRA, Papanwoic Reduction Project {1910-5171), Washinglon, DC 20503
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Comparing Data and Tracking Improvements

U.5. DEPARTMENT OF

Energy Efficiency &
ENERGY Renewable Energy

Alternative Fuels Data Cen

FUELS & CONSERVE LOCATE
VEHICLES FUEL STATIONS

My PEV Scorecards

ter

LAWS &
INCENTIVES

EERE s AFDC » Tools » Plug-In Electric Vehicle Readiness Scorecard

Maps & Data

EERE Home | Program:

sumer Information

Alternative Fuels Da

Search Help b

Case Studies Publications

‘ My Scorecards

Use the list below to edit or view any scenarios you have saved. The interactive graph displays all of your scenarios. Tum
scenarios on and off by clicking on the legend. If you want a new scenario, click the new scenario button.

Tools

(=h Exintable Version

-,
'E' Print Results

SEARCH

About Home

[ Shere

S" Logout

NEW SCORECARD

® Delete

lean
Cities

Name of Scorecard Last Revised Results Action
Wi
Dernver June 2015 June 12, 20148 ‘ Results (7 Edit
View
Denver Decernber 2014 Decermber 13, 2014 W Reauls “E
Scorecard Comparison
B Denvg
Excellent
Great Job
Onthe
Right Track
Needs
Improvement o, - 2 soore EVSE Laws, Utility Plugn
Parmitting Incentives, Involvement Vehicle
and and
Inspection Financing

GET READY!

With the PEV Scorecard tool you can create multiple scorecard scenarios. This allows you to create
scorecards for different jurisdications or even different points in time for the same jurisdication.

Go back to your scorecards or begin new scorecards by going the the ‘ My Scorecards link at the top.

Get started by giving your first scorecard a name (for example, Denver June 2014).

NAME YQUR SCORECARD

BEGIN




Expanded Results Report Gean
Cities

Alternative Fuels Data Center

FUELS & COMSERVE LOCATE LAWS & -
VEHICLES FUEL STATIONS INCENTIVES e

LLHE » AVDC » 1008 » Phdn st Seorecard

% Laws, Incentives, and Financing

Topic 5: Laws and Incentives

Question Respone Scoee /
@ PEV Tax Cradits, Grants, of Rebates $1001 to 52000 * el Ove ral I re S u I tS
© EVSE Tax Coadits, Grants, or Robates 5251 1o $500 *
Results by topic area
© Lows Affectng PEV Use Na. wa actually have laws that resinct FEVs

© Panting Laws Aficting PEV Usa Laws orincenthves thit sncoucson PEVE *k ok Recommetipinm / P e r S O n al I Z e d
recommendations for

Question Response Score

e L D Improving your score
Education and Outreach On eaCh q uestion

Utility Involvement

@ Other Incordres

AN

Plug-In Vehicle Market Conditions
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Expanded Database of EV Resources

C i t I
1.5, DEPARTMENT OF y Efficiency & EERE Home | Frogram: umer Information

En
ENERGY Renewable Energy

Alternative Fuels Data Center s e ntac

Search Help b

SEARCH

FUELS & COMNSERVE LOCATE LAWS & . . -
VEHICLES FUEL STATIONS INCENTIVES Maps 8 Data Case Studies Publications Tools About Home

EERE » AFDC » Tools » Plug-In Electric Vehicle i Scorecard

(3 Frintable Version 3 share

Laws, Incentives, and Financing

Topic 5: Laws and Incentives

Question Response Score

9 rH

/7~ Recommendations Print  Close
E -
?.? Laws, Incentives, and Financing

Ot
Topic §: Laws and Incentives

Question 3: In your area, what is the average time it takes for an electric vehicle supply equipment (EVSE) owner or site manager
Pe to complete the permitting, installation and, if applicable, inspection process?

Response: Less than 1 day

°]
2]
OLa
(7]

Topic &: Fi Recommendation

Questio Streamline EYSE permitting and installation through automated processing, fast-tracking, and dedicated and specialized staff

@ FE
Resources

North Carolina
Centralina Council of Governments developed a comprehensive approach to permitting and inspections. This included a
EdUC suggested ternplate for permits to strearmline permitting processes. It is available in Chapter 5 of their report starting on page 94

Raleigh, North Carolina
Utillf The permit is completed as the applicant is walked through the process by permitting personnel. Getting a permit takes about
one hour, and inspections can be performed the day after installation. The entire assessment, permitting, installation, and inspection
process for a simple home-based EVSE project can be complsted in as few as two days
See the full case study or more information
PIUQ Austin, Texas
The perrit is completed as the applicant is walked through the process by permitting personnel. Getting a permit takes about
one hour, and inspections can be pefarmed the day after installation. The entire assessment, permitting, installation, and inspection
process for a simple home-based EVSE project can be completed in as few as two days
See the full case study or more information.
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Take the PEV Scorecard Challenge! Gean

Cities

« Goal — To engage more

" y communities in proactive
EVLEEl'(l: I-I(-:FF_IEC planning for PE\BS and

| EVSE

CHARGING | * Work with your Clean

STATI .- Cities Coalitions to make
R sure your community is

e Track your score over time




World’s Largest Plug-In Electric Mo

Vehicle Infrastructure Demonstrations Cr e

Years

EVs

Regions in the U.S.

— Seattle, T Memphis, TN
| Tacoma, WA - Chicago, IL
(©) — Nashville, TN _
Portland, /,;\\L/ |— Michigan Miles of driving
Salemn, ©)) ' | M
Eugene, 4\_/ |
. | (] {+~C— Boston, MA
Corvalis, OR i
| P ARG New York City, NY
7\ ((0)) e
San Francisco, (CDI fo /4 Philadelphia, PA
Sacramento, CA /@ 2l R Washington, DC

Los Angeles, CA @@7 Knoxville, TN
o)

) @-‘ = Chattanooga, TN
San Diego, CA @) '\S@ ' .\C_)/J
= 3 /—--\\

i;,: ) ({ O ) Atlanta, GA
T N ;
Phoenix, AZ \’\ O L\‘j

O Public AC Level 2 charging

©)

)

Tuscon, AZ ! O}/ Q stations Instafled
1 ‘ Florida — S Public DC fast chargers installed
Austin,— Houston, TX
San Antonio, TX ) Chewrolet Volts enrolled
— Dallas, s :
Ft. Worth, TX I -\ Nissan Leafs enrolled



Pc()) ng%o gharge away @

Cities

/ Away-.-\:.) - Away
| " Leaf "::i"'m"""'-., Volt A Leaf and Volt drivers
| N | performed most of their

R e charging events at home

Number of away-from-home
locations where drivers did most

of their charging
92% of Volt drivers and 77% of ~CiRs
Leaf drivers did most of their
away-from-home charging at 3 or
fewer locations
14%
3 or fewer More tl'lan [

Sources: \AA/ 9999 99999 AAAAA/

http://avt.inl.gov/pdf/EVProj/VoltHomeAwayL 1L2DayNightCharging.pdf
http://avt.inl.gov/pdf/EVProj/LeafHomeAwayL 1L2DCDayNightCharging.pdf
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http://avt.inl.gov/pdf/EVProj/VoltHomeAwayL1L2DayNightCharging.pdf
http://avt.inl.gov/pdf/EVProj/LeafHomeAwayL1L2DCDayNightCharging.pdf

Gea_n

Charqging Preference Cities

VOLT LEAF

(@) (
Level 1 only Level 1 and Level 2 only Level 1 or Level 1 or DCFC only
Level 2 Level 2 only Level 2
and DCFC
Sources:

http://avt.inl.gov/pdf/EVProj/VoltHomeAwayL 1L2DayNightCharging.pdf
http://avt.inl.gov/pdf/EVProj/LeafHomeAwayL 1L2DCDayNightCharging.pdf
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http://avt.inl.gov/pdf/EVProj/VoltHomeAwayL1L2DayNightCharging.pdf
http://avt.inl.gov/pdf/EVProj/LeafHomeAwayL1L2DCDayNightCharging.pdf

Gea_n

Average Costs of Installation Cities

RESIDENTIAL LEVEL 2 AVERAGE INSTALLATION
WORKPLACE LEVEL 2 AVERAGE INSTALLATION

PUBLIC LEVEL 2 AVERAGE INSTALLATION

BLINK DC FAST CHARGER AVERAGE INSTALLATION

Sources:

http://avt.inl.gov/pdf/EVProj/WhatWereTheCostDriversForDCF Cinstallations. pdf
http://avt.inl.gov/pdf/EVProj/HowDoResidentialCharginglnstallationCostsVaryByGeographicLocations. pdf
http://avt.inl.gov/pdf/EVProj/HowDoPubliclyAccessiblelnfrastructurelnstallationCostsVaryByGeographicLocation. pdf
http://avt.inl.gov/pdf/EVProj/WhatWereTheCostDriversForWorkplacelnstallations.pdf
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http://avt.inl.gov/pdf/EVProj/VoltHomeAwayL1L2DayNightCharging.pdf
http://avt.inl.gov/pdf/EVProj/HowDoResidentialChargingInstallationCostsVaryByGeographicLocations.pdf
http://avt.inl.gov/pdf/EVProj/HowDoPubliclyAccessibleInfrastructureInstallationCostsVaryByGeographicLocation.pdf
http://avt.inl.gov/pdf/EVProj/WhatWereTheCostDriversForWorkplaceInstallations.pdf

Gea_n

Workplace Charqging Cities

OF DRIVERS DROVE A LEAF TO WORK EVEN
THOUGH THEY COULD NOT MAKE IT BACK Other Other

HOME UNLESS THEY CHARGED AT WORK. 4% ; i
| Work Work Violt (left) and Leaf (right)

] 399%, 329% drivers with access to home and
OF LEAF DRIVERS COULD COMPLETE THEIR workplace charging performed
DIRECT COMMUTE WITHOUT CHARGING AT | . nearly all of their charging at
WORK, BUT THEIR ROUTINE ON MOST DAYS N ' those locations.
REQUIRED THEM TO DRIVE ADDITIONAL DIS- Heing '
TANCE, WHICH NECESSITATED CHARGING AT Volt 57% Leaf
WORK IN ORDER TO MAKE IT HOME. 3 — .

OF LEAF DRIVERS RELIED ON WORK-
PLACE CHARGING ON AT LEAST ONE DAY
A MONTH TO COMPLETE THEIR DAILY
COMMUTES.

Sources:
http://avt.inl.qov/pdf/EVProj/WorkplaceEVSEUtilizationAtFacebookJun2014.pdf
http://avt.inl.gov/pdf/EVProj/WorkplaceChargingandDriving-Leaf.pdf
http://avt.inl.gov/pdf/EVProj/ChargingAtSix\WorkSites.pdf
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http://avt.inl.gov/pdf/EVProj/WorkplaceEVSEUtilizationAtFacebookJun2014.pdf
http://avt.inl.gov/pdf/EVProj/WorkplaceChargingandDriving-Leaf.pdf
http://avt.inl.gov/pdf/EVProj/ChargingAtSixWorkSites.pdf

Additional PEV & Charging Research Resources %%i%g

* “EV Project and ChargePoint America” Results

— 2-Page Fact Sheet: http://avt.inl.gov/pdf/arra/ProjectHighlights.pdf
— 24-Page Full Report: http://avt.inl.gov/pdf/arra/SummaryReport.pdf

« American Recovery and Reinvestment Act (ARRA): Full Report on PEV
Research and Findings

— High Resolution:
 http://avt.inl.gov/pdf/arra/ARRAPEVInfrastructureFinalReportHqgltySept2015.pdf

— Low Resolution:
 http://avt.inl.gov/pdf/arra/ARRAPEVnInfrastructureFinalReportLgltySept2015.pdf
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http://avt.inl.gov/pdf/arra/ProjectHighlights.pdf
http://avt.inl.gov/pdf/arra/SummaryReport.pdf
http://avt.inl.gov/pdf/arra/ARRAPEVnInfrastructureFinalReportHqltySept2015.pdf
http://avt.inl.gov/pdf/arra/ARRAPEVnInfrastructureFinalReportLqltySept2015.pdf

PEV Community Readiness Resources G;%an
ities

Electric Vehicle Readiness Projects

« EV Community Readiness Projects

B Muli-State

— 16 projects in 24 States, funded in 2011
— Public-private partnerships collaborated on B deg
plans to deploy PEVs R—— 2
— Activities included .
« Streamlined permitting processes S— . ,é. -

Revised codes

Training emergency personnel
Educating the public
Developing incentives

ccccc

ELECTRIC A Guide to the Lessons

VEHICLE Learned from the
PLELEIESSS Clean Cities Community
STATION : :
- " Electric Vehicle
~ == Readiness Projects

» “AGuideto the Lessons Learned”
— Synthesizes findings from funded projects
— Highlight key grantee activities and outcomes

— Help readers easily connect with the resources
most relevant to them

— http://www.afdc.enerqgy.qgov/uploads/publication/quide
ev projects.pdf
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http://www.afdc.energy.gov/uploads/publication/guide_ev_projects.pdf

Publications & Outreach Gean

Cities

Hybrid and Plug-In Electric Vehicles fact sheet e e e il

Hybtid and Plug-In
Electric Vehicles

Plug-In Electric Vehicle Handbooks

p—
ENERGY | il

e Consumers

Plug-In Electric Vehicle Handbook

° Fleet ManagerS for Electrical

Contractors

e Station Owners

e Electrical Contractors

 Workplace

EV Deployment Case Studies
* Raleigh

 Oregon

 LosAngeles

 Many more in case study database
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Alternative Fueling Station Locator - EVSE

Cities

Alternative Fueling Station Locator

Find alternative fueling stations near an address or ZIP code or along a route in the United States. Enter a state to see a station count.

Find Stations Plan a Route +
@ [ o |
A
A
- P ! A
) a4 a B
Electric 88 %0 -
A
. A
more search options 8408 A A ma
4 o
&
T Y .
A &

1 2,722 electric stations &

31 , 171 charging outlets *

A
P AV Anul‘aa‘kz

in the United States vy
LS o i A
Including private stations “ ‘
Including planned stations A a A
a b
.8

Location details are subject to change. We recommend
caliing the stations to verify location, hours of operation,

and access.
ABOUT THE DATA

| Go to mobile version
Download iPhone app

Google

<> Embed

©Submit New Station

Alternative Fueling Station Locator
By National Renewable Energy Laboratory

Qpen iTunes to

Description

Alternativ

ing Station Locator SUpport »

What's New in Version 1.0.2

iPhone Screenshot

Cliita,  CanwnCountry

Clean Energy - ity of Burbank
8.8 mi- 810 N Lake St

gy, @)

Customer Ratings il

(i

| eacoim

egeds
o¥eh Niyg Burbapk

o Glandbi o
Sherman Oaks,

e kWD )

o 101] Vg

Alhambra

EMoney
et

Palisads

o
Los ANGELES

www.afdc.energy.gov/locator/stations/
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View Mare by This Developer

£ Sear Station

Kehl's

15680 W 64th Ave
Arvada, CO 80007

A Directions

t. Call (888-7:

58-4389)



http://www.afdc.energy.gov/locator/stations/

EVSE Growth in AFDC Station Locator Gea_n

Cities
L 12000
& 10000 A
8= 8000 —o—Biodiesel
e The total number of alternative u%@ 6000 / E85
fueling stations continued to grow in 7% 4000 / —&—EVSE
< s N ~
2014 g o 2000 | =% % i e == | PG
©
5 Jﬂ‘:ﬁﬁg NG
©
. . . 3 I ——
« The increase resulted primarily from 5 2 03O N oW N (N ot LNG
. . = (\) \\ (\; N @(ﬂ \06‘ \OG‘
new EVSE locations, which can be y()(\“ 3,2,00 5@““?@0 o eoe«\ e
attributed to the expanded use of oF of
Application Programming Interface Total Stations by Fuel Type (2009-2014)

(API) data in 2014.

30,000

* The growth in EVSE continues to
Increase, even after a significant
growth period in 2012.

« EVSE increased 21%

20,000

15,000

Number of Stations

10,000

5,000

1995 2001 2007 2013

EVSE Growth Over Time
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Daily APl Imports for Networked EVSE

lean
Cities

Electricity
SemaCharge

ChargePoint eVgo — NRG

Blink /
CarCharging
Group

AeroVironment
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NPS Units with EVSE

» Acadia National Park

e Catoctin Mountain Park

e Christiansted National Historic Site

e Denali National Park

* Golden Gate National Recreation Area (incl. Muir Woods)
o Great Smoky Mountains National Park

» Mississippi National River and Recreation Area
 Mount Rainer National Park

* National Mall and Memorial Parks

o Petroglyph National Monument

* Point Reyes National Seashore

* Rocky Mountain National Park

e San Antonio Missions National Historical Park

e Santa Monica Mountains National Recreation Area
» Shenandoah National Park

» Sleeping Bear Dunes National Lakeshore

e Yosemite National Park

* Wolf Trap Center for the Performing Arts

e Zion National Park

Clean Cities / 29
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Clean Cities Technical Assistance Gean

Cities

« EVSE Forum for “Clean Cities” parks and other interested parks
— Discuss available resources and guidance
— Leveraging sharing of best practices and lessons learned

 Formal EVSE Policy Development
— Addresses fleet, visitor, and employee use of EVSE in NPS units.

 Technical Bulletin Development for NPS Commercial Services

— Addresses commercial business opportunities and guidance for concessioners interested
in deploying EVSE at visitor centers, lodges, campgrounds, etc.
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AFDC Station Locator — NPS.gov lean

Cities

tional Park Service

® Directions

FindaPark  Discover Wistory  Explore Nat Gotinvolved  Working with Communt Teschers  Kids  AboutUs

jth Department of Energy, National Renewable Energy Laboratory and the

aborative team worked with nps.gov staff to provide instructions to parks on
s Fueling Station Locator to their websites. Instructions were sent out in June
the Content Management System points of contact. The goal of this initiative

saA B8
Explore This Park b Thers aro park lrta n ffoct. wom AL

ess of alternative fuel resources near national parks and along travelling

Park Home Directions
Plan Your Visit -
Directions - GETTING HERE A

Mags

Station Locator on their website including

GETTING AROUND

Travel to Canyonlands generally requires a car. Once in the park, each
district offers different oppertunities for exploration. The Island in the
Sky is the most accessible district and the easiest to visit in a short
period of time. All other destinations require some boating, hiking or
four-wheel driving to see the area's attractions.

Photos & Multimedia
History & Culture
Nature & Science
For Teachers

For Kids

Alternative Fuel Vehicles

Do you plan to travel to the park in an alternative fuel vehicle? If so,
: goed for youl Your actions help us reduce greenhouse gas emissions
Train and reduce petroleum use. Plan your trip with the Alternative Fueling

Amirak stops 3t Grand . .
Cr—— Cenmessvesss o Station | ocator from the Department of Energy (search on zip code
§ View Pkt T e B4532).
@ FAms GETTING AROUND
= Stoindn
o Easanol

News
Management
Support Your Park

Bookstore

nities for expioration. The Island in the
jest to visit in a short
ne boating, hiking or

] Faosbook Alternative Fuel
Do you plan to
good for youl e

Twatter

& YouTube
Fiow

o Mo
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Clean Cities Technical Assistance Gean

Cities

» EVSE Forum for “Clean Cities” parks and other interested parks
— Discuss available resources and guidance
— Leveraging sharing of best practices and lessons learned

 Formal EVSE Policy Development (2013)
— Addresses fleet, visitor, and employee use of EVSE in NPS units.

* Technical Bulletin Development for NPS Commercial Services (2015)

— Addresses commercial business opportunities and guidance for concessioners
interested in deploying EVSE at visitor centers, lodges, campgrounds, etc.
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U.S. DOE Workplace Charging Challenge

Goal: Increase the number of employers offering charging by 10x by 2018
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ChargingChallenge W o

U.S. DEPARTMENT OF ENERGY

235 Partner employers committing to provide EVSE for employees

5,000+ EVSE installed or planned for installation

18 Ambassadors promoting and supporting workplace charging
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Meet the Challenge Team

Peter Heywood Sarah Olexsak Nick Bleich
NWT, Ambassador Lead DOE, Coordinator DOE, Presidential
Management Fellow

i)

Carrie Giles, Catherine Cima & Carrie Ryder Nay Chehab
ICF, Recruitment and Account Management NWT, Communications Lead ?

Workplace
Charging

Challenge

EPARTMENT OF ENERGY
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Clean Cities Workplace Charging Outreach Toolkit

e PEV Handbook for Workplace Charging Hosts
e Workplace Charging Challenge fact sheet
WPC Basics

Best practices and sample material from 20+
workplace charging outreach events

Event Best Practices

Template material to promote workplace charging:

* Workplace charging value proposition PowerPoint

* Sample press releases

* Workshop agenda, host/speaker outreach letter, attendee
invitation, etc.

Templates

o

Workplace

Charging

Available at: http://wwwl.eere.energy.gov/cleancities/toolbox Challenge

3 5 L]} US. DEPARTMENT OF ENERGY




Promoting workplace charging in your community

Clean Cities coalitions have already...

e Held educational workplace charging workshops for employers

 Helped employers through their charging station installation process

e Visited worksites to host brownbag lunch EV 101 presentations for employees
e PutonEVride and drives at employer campuses

 Engaged employers as new coalition stakeholders




oil markets

Gas prices are the lowest in ~10 years, but still above average
since 1970 (even in real terms).
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oil markets

EIA: Labor Day gasoline prices reached their
lowest in a decade.

Average U.5. regular retail gasoline price (weekly, 2004-13)
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oil markets

EIA: U.S. refineries are running at record-high levels

U.5. gross refinery inputs, rolling four-week average
million barrels per day
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oil markets

EIA: U.S. net petroleum product exports continue to
increase.

U.5. net petroleum product exports (January 2006-April 2013)
thousand barrels per day
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oil markets

The U.S. comprises 15% of global petroleum supply;
OPEC 39%.
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e U.S. increased petroleum production, but accounted for only 15% of World’s
production in 2014 — the same percentage as in 1992.

e Total petroleum produced world-wide grew from 66.6 mmbd in 1992 to 93.0
mmbd in 2014.

* Production shares by country have changed little over the same time period.

e OPEC accounted for 38% of production in 1992 and 39% in 2014.

Source: http://energy.gov/eere/vehicles/fact-887-august-24-2015-united-states-supplies-15-world-petroleum 41
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oil markets

EIA: Sustained low oil prices could reduce exploration
and production investment.

Figure 1: Investmentand oil prices P\
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oil markets

EIA: U.S. crude oil and liquid fuels production is

projected to drop in 2016.

-
U.S. Crude Oil and Liquid Fuels Production eia)
million barrels per day (MMbbl/d) annual change (MMbeidg
17 1.
16 1.4
15 1.2
14 _= 1.0
13 ek
12 0.6
11 0.4
10 I 0.2
9 . — . . 0.0
8 . -0.2
7 -0.4
6 T T T T | -0.6

2013 2014 2015
mmmm Crude oil (right axis)
mmmm Fuel ethanol (right axis)

Total production (left axis)
Source: Short-Term Energy Outlook, September 2015.
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Source: http://oilpro.com/post/18349/us-oil-production-drops-to-1-year-low-seen-declining-through-2016
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PEV market

PEV monthly sales volumes have stagnated (though

continue to change by make/model).
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PEV market

ANL: Overall PEV sales are pressured downward by shift away
from cars (to light trucks).

Overall PEV sales are
mostly flat in 2015 largely
because share of car sales
52%  is down. Within cars PEV
shares have leveled, not

fallen.

2.0% 56%
Monthly Sales Share

1.6%

1.2%

48%

0.8%

On average, the
luxury/performance Tesla

=@=Car Share of LDV Sales accounts for 40% Of BEV
. 40% sales

44%

0.4% =@=PEV Share of Car Sales

Source: Zhou, Y. ANL (2015). 45



PEV market

ANL: PEV market penetration—both overall, and PHEV-to-BEV
ratio—differs by region.
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e The Pacific coast (particularly San Francisco) has the largest E-drive share
e (California metros have the highest E-drive and PEV shares of total registrations.
e Atlanta has the lowest PHEV share by far (due to state incentive)

e Detroit the highest

Source: Zhou, Y. ANL (2015). 46
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PEV market

FOTW: The one-miillionth PEV globally was sold in September
2015 (500,000 mark was in July 2014).
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Source: http://energy.gov/eere/vehicles/fact-878-june-22-2015-plug-vehicle-penetration-selected-countries-20144 7
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PEV emissions studies

WPC/FOTW: Workplace charging GHG abatement cost (already)
compares to other commuting alternatives.

Bike Purchase Subsidy
Vanpool Subsidy
Transit Subsidy

L1 EVSE

L2 EVSE

$0 $500 $1,000 $1,500 $2,000 $2,500
Dollar per metric ton CO2e

Source: http://energy.gov/eere/vehicles/fact-879-june-29-2015-greenhouse-gas-abatement-costs-employer-subsidigd-commuting
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PEV emissions studies

EPRI/NRDC: Nationwide emissions drop further with

electrification.
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Source: http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?Productld=3002006881, Vol. 2, Figs. 7-12 49
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grid emissions studies

FOTW: New power generation facilities will differ by technology
and geography than those retired.

Planned additions Planned retirements
(primarily wind, solar, and (primarily coal in the mid-west,
natural gas in the sunbelt) — south)
;:\_, \{\\\ __7'_T [“ s : .L,' lféh‘-;__ . \ F_i__i_}\_ : g g
\ry ST i # { h é’ L 7 vwr\‘: — | | .}L
e, #1193 Con / -5 / ." RN
| A Ly R s
= 0 " L | / \ . Tressase | \‘ o
; il _*\; \ ) ol . \1%? ; ’ |Ih7_*_r‘-’ : \ﬁ\
e T sl A e 1 -
' o [op L o it W / L |
.,: :‘ o grves {’r [ » x_\ '/ 3\\ ‘u — 4
— o = \ ; ;e f c,;——_,_|
Y O ? L— '.,:');;_'_\L—*‘- \\
. N TR o | i
. \\,f '\\ v 2 }2? \‘ 1 . e “\\ . o P ,de,;’ NN
'..\‘F )\. \\ {;, IS e L ?“* 1 {..; ww\"‘- ‘\\ {);Ivdn size Indicates capacity (MW) [zi‘ q“.
s . ol | LN \
e ; . ~ * 40 9@ b 5 ~J re0 00 J
. b, LB 4 v ‘ = . ,ff B | o o ; } ~
ot Aing = 00 500 1000 ot g =, 0 50 1000
;“-‘-_f/{ o % "> e g/{d‘ b, o
an;y" '?é ® ¢ / @ vind @ natural Gas @ orver ) m&:{? 5 \% \’Nﬁ @ wind .Nmural Gas © oter
oa v Solar Oca R v Solar ®c

Source: http://energy.gov/eere/vehicles/fact-885-august-10-2015-electricity-generation-planned-additions-and-rébiments



http://energy.gov/eere/vehicles/fact-885-august-10-2015-electricity-generation-planned-additions-and-retirements

grid emissions studies

EIA: New coal mine starts continue to decline (>60%
from their peak in the past 10 years).

U.5. coal mine starts and total production (2003-13)
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Source: http://www.eia.gov/todayinenergy/detail.cfm?id=23052 51
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grid emissions studies

EIA: Electricity from natural gas surpasses coal for first
time (but just for one month).

U.5. net electricity generation, selected fuels (2010-16) Py
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grid emissions studies

EIA: U.S. Power sector carbon dioxide emissions reach
27-year low in April.

U.5. carbon dioxide emissions from the electric power sector (Jan 1988-Apr 2015) eial
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Source: http://www.eia.gov/todayinenergy/detail.cfm?id=22372 53
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consumer preferences

NREL: Attribute importance for vehicle choice changes
(sometimes dramatically) over time.

“Which one of the Dato of Fuel
tudy Economy
following attributes would s
be MOST IMPORTANT in 1981 20%
i 1983 13%
your choice of your next prv
vehicle?” 1987
1996
1998
2000
2001
May 2004 22%
May 2005 12%
Jun 2006 199%
Aug 2007 21%
Aug 2008
Aug 2009 230,
Jun 2011
Nov 2012
Jun 2014 20%
Jun 2015

Source: Singer, M. NREL (2015), http://www.nrel.gov/docs/fy150sti/64840.pdf.
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PEV incentives

ICCT: PEV sales are [generally] positively correlated with PEV
promotion policies.
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PEV incentives

ICCT: Total monetized consumer benefits for PHEV and BEV
occur in largest cities.

Battery electric vehicle consumer benefit Plug-in hybrid electric vehicle consumer benefit
$0 $2,000 $4,000 $6,000 $0 $1,000 $2,000 $3,000 $4,000
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Mir:::ja::ctltiz m Public charger availability EZ‘::)'E I Public charger availability
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Flgure 6. Summary of battery electric vehicle consumer benefits from electric vehicle policy actions Flgure 7. Summary of plug-in hybrid electric vehicle consumer benefits from electric vehicle policy
across 25 most populous U.S. cities in 2014 actions across 25 most populous U.S. cities in 2014
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PEV incentives

FOTW: State incentives for PEVs vary widely (from SO to
$6.000).

- Tax Credits & Rebates
- Sales & Use Tax Exemptions

Reduced License Tax

Title Tax Exemption
Reduced Registration Fee
No Incentives

$2 500

=Y
o X ~$3,000

$2,800
~$2,500

N DC = $2,800

Source: http://energy.gov/eere/vehicles/fact-891-september-21-2015-comparison-state-incentives-plug-electric-vBhicle-purchases
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PEV incentives

ORNL: State incentives for EVSE also vary widely (by
amount and format).

P

Source: Davis, S. (FOTW) 58



PEV incentives

in the
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PEV incentives

from ~$1,600-

shown range
$2,300.
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PEV incentives

UC-Berkeley: Most PEV buyers claiming incentives are

relatively wealthy.
C: Qualified Plug-in Electric Drive Motor Vehicle Credit, 2009-2012
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general awareness

ORNL: Transportation Energy Data Book, edition 34 is
available online.

http://cta.ornl.gov/data
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Quick Facts
Abstract
1.Petroleum
2.Energy
3AI H\ghwa\/ Vehicles and

Edition 34 Released September 30, 2015

The Transportation Energy Data Book (TEDB) is a compendium of data on transportation with an
emphasis cn energy. Designed for use as a desktop reference. the TEDB was first published in
1976 and has continued to Edition 34. The TEDB is produced by Oak Ridge National Laboratory for
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“Petroleum comprised 92% of U.S. transportation
energy use in 2014.”
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