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Introductions & Logistics 9:00-9:15
DoE Perspective — Lee Slezak 9:15-9:30
EV Project Overview — Don Karner 9:30-10:00
Dissemination Strategy — Tom Garetson 10:00-10:20
Q&A 10:20-10:30
Break 10:30-10:45
Data Collection — Jim Francfort 10:45-11:15
Information Dissemination—John Smart 11:15-12:00
Lunch 12:00-1:00
Observations Dissemination— Steve Schey 1:00-1:20
Understandings Dissemination — Don Karner 1:20-1:40
Q&A/Breakout Logistics 1:40-1:50
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Breakout Sessions

71 Session 1 2:00-3:15
Red Group - Vehicle and Charger Utilization

Blue Group - Deployment Issues and Operational Impacts

Break 3:15-3:30

71 Session 2 3:30-4:45

Red Group - Deployment Issues and Operational Impacts

Blue Group - Vehicle and Charger Utilization

77 Next Steps 5:00-5:15
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Overview

Project Objectives

Deployment Operation

72 Residential 2 Network
Vehicles ? Access control
EVSE 2 Revenue models

7 Non-residential Remaining Work
EVSE
DC fast chargers

2 Status
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Project Objectives

7 Develop mature charge infrastructure “laboratories”,

7 Collect and analyze data characterizing vehicle and
infrastructure utilization,

7 Demonstrate measures to minimize impacts of charging on
the grid,
7 Conduct trials of payment systems,

7 Evaluate business models for non-residential charging
infrastructure, and

7 Document and disseminate the results of the Project.

A" Project @ ®tality  JNL

NORTH AMERICA Idoho Nationol Laboratory



Residential Deployment

7 8,000 Residential EVSE (Nissan Leaf,
Chevrolet Volt & Smart EV)

7  Wall mounted smart EVSE
72 Programmable

7 Internet connected
7 Energy meter

72 Vehicle telematics
7 Odometer
7 SoC
2 GPS

7/ Participants
2 Contracts
2 Data
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Non-Residential Deployment

7 5,000 Non-residential EVSE
2 Commercial

72 Workplace

72 Public

72 Street side

200 DC Fast Chargers
Internet connected
Access controlled
Hosts

#  Contracts

2 Construction
2 Data

N N NN
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Deployment Schedule

7 Project Start
10/1/09

7 Install Complete
9/30/13

7 Project End
12/31/13

7 Data Complete
12/31/13

7 Project Closeout
3/31/14
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Deployment Markets

Seattle, WA .
Portland, OR
Eugene, OR
Corvallis, OR
Salem, OR

Philadelphia, PA

San Francisco, CA /‘\' Washington, D.C.
Chicago, IL

Los Angeles, CA —-' ’ Memphis, TN

San Diego, CA Nashville, TN

k Knoxville, TN

Chattanooga, TN
Dallas, TX

Atlanta, GA
Fort Worth, TX
Houston, TX

Phoenix, AZ
Tucson, AZ
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Infrastructure Planning

7 Organize Regional Stakeholders
7 Government
7 Utilities
7 Employers

7 Develop Long Range Plan
7 Deployment area

Long-Range
EV Charging Infrastructure Plan
For

7 Vehicle penetration
7 Infrastructure requirements

7 EV Micro Climate
7 Initial deployment

7 Early information
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Residential Installation

AV Project



Commercial Installation

IKEA

y nishings o
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Workplace Installation
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Public Installation

AV Project



Street Side Installation

A" Project



DC Fast Charge Installation

AV Project



Deployment Status

8000 5000 200
7,295
91% < 3,329
67%
68
34%
Residential I Non-ResidentiaII DCFC I
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Network Operation

Idoho Netional Lobortory

Report
Dashboard

Charge History
NOC Services

Knowledgebase

| Future
| Smart

Future Blink
Mobile Extranet /
Gateway | Dashboard

Blink
Analytical

PR
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(Future)

A

RFID
Management

EVSE Maps and
Locator

Project
Information

| EVSE Mgmt and
Update Server

Event Backbone

I Grid
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3
Y
|
I =
Utility EVSE

A" Project
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Connector
[T -
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Connector
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SMS User
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CRM Event A
Connector j
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Connector
Customer - 5
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@ @tality

NORTH AMERICA

SNL

Idoho Nationol Laboratory



Network Infrastructure

EV ISM Environment
(CRM/SalesLogix)

e

Off-site
Storage

Internet

g _~ VPN
EV SW Dev Team ~
Tier 3 support %

EV QA EV Production

EV Development
Environment Environment

Environment

EV Primary
Hosting Facility

Local backups

A" Project

Monitors all EV
services:

- EVSEs
- ISM Services

EV NOC - EV Prod Services

Server
EV Alternate
Production
Environment
EV Alternate

Hosting Facility
> Off-site Backups

® @tality
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Network Support

TIER 2

NOC Staff

B 2

Developer/Vendor Support

TIER 3

A" Project

*Tiera

— Call center staffed Help Desk

— Provided with scripts for most
frequently asked questions

— Provide basic technical
troubleshooting

— Captures information about each
trouble call in a ticket

e Tier2
— Network Operations Center (NOC)
staff
—Technically knowledgeable of
Back Office infrastructure
— Provide more advanced
troubleshooting

*Tier3
—The most knowledgeable staff
— Expert depth of knowledge for
various systems and tools
—Able to resolve issues or enter as
bugs

@ @tality m
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Access Control

RFID Based

Registered Through Website
Provides User Data

? Linked to User data in CRM
7 Linked to credit card
Provides Usage History 'n CCIrd

2 Events
72 Energy consumption

34120 56176

AV Project @ ®tality  JNL
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Revenue Models

Access Fees

? Level 2 Access Fees |
Charge by time
Charge by kWh
Charge by event
Flat fee

?A DCFC Access Fees
Charge by time

Charge by event
Flat fee

Advertising

? Digital screens
2 Wraps

AV Project @ ®tality  JNL
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Access Fees

Fee For Access

72 Implemented throughout
Level 2 Blink Network

A S51.00/hr member (RFID)
A S2.00/hr guest

Billed Through RFID Card

Guest Access

2 Access code
Valid for 24 hours
No cost if not used

2 Smart Phone
2 Blink website

AV Project @ ®tality  JNL
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Digital Screens

SCHLEP WEIGHTS.

NOT WATER.
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Remaining Work

Complete Remaining Installations
Continue Data Collection

?2 Vehicle utilization

#” Charger utilization

Evaluate Business Models

Develop Information Dissemination Plan

A" Project @ ®tality  JNL
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Information Dissemination Plan
I e

7 Plan Requirements

72 Handle multiple data types

7 Electronic
2 Vehicle

2 Charger I
7 Manual
72 Experiential
2 Survey
2 Address multiple audiences
Vehicle owners
Charger hosts
Electric utilities
Government
EVSPs
PEV Industry

A NN NN

A" Project
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Overview

71 Project Objectives (aka Requirements)
2 Data
?2 Narrative/Conclusions
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Overview

71 Project Objectives (aka Requirements)
2 Data
?2 Narrative/Conclusions
7 Information Dissemination
72 Information
2 Observations
72 Understanding
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Overview

71 Project Objectives (aka Requirements)
2 Data
?2 Narrative/Conclusions
7 Information Dissemination
72 Information
2 Observations
72 Understanding
7 Audience
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Overview

71 Project Objectives (aka Requirements)
2 Data
72 Narrative/Conclusions
7 Information Dissemination
72 Information
2 Observations
72 Understanding
7 Audience

7 Implementation
72 Reports
2 Papers
72 Presentations
? Publication
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Project Objectives

Information l
Observations |
Understanding l

AV Project @ ®tality  NL

NORTH AMERICA Idaho National Laboratory




Project Objectives

*Collect Vehicle and Charger data
Information d
Observations Q
Understanding é
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Project Objectives

Collect Vehicle and Charger data

Information

Observations

Understanding

Quarterly &
Final Reports
to DOE
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Information Dissemination

|[Data

E

Narrative/Conclusions
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Information Dissemination

Qualitative & Quantitative

Narrative/Conclusions
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Information Dissemination

Qualitative & Quantitative

Comparative

Narrative/Conclusions
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Information Dissemination
. s s

Qualitative & Quantitative

Comparative

Analysis

Narrative/Conclusions
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Information Dissemination

|[Data

E

Narrative/Conclusions

AV Project @ ®tality  NL

NORTH AMERICA Idaho National Laboratory



Information Dissemination

Quarterly INL reports, Blink
user/host portal

Narrative/Conclusions
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Information Dissemination
. s s

Quarterly INL reports, Blink
user/host portal

Quarterly reports,
Presentations

Narrative/Conclusions
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Information Dissemination
. s s

Quarterly INL reports, Blink
user/host portal

Quarterly reports,
Presentations

White papers,
Presentations,
Lessons Learned

Narrative/Conclusions
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71 EV drivers and supporters
72 Market & industry information source
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71 EV drivers and supporters
72 Market & industry information source

71 Electric Utilities
7 Inform regarding magnitude, time, and location for load
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71 EV drivers and supporters
72 Market & industry information source

71 Electric Utilities
7 Inform regarding magnitude, time, and location for load

71 Local, State and Federal government
72 Market & industry information source
72 Impact of policy or lack of policy
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71 EV drivers and supporters
72 Market & industry information source

71 Electric Utilities
7 Inform regarding magnitude, time, and location for load

71 Local, State and Federal government
72 Market & industry information source
72 Impact of policy or lack of policy
7 Vehicle OEMs
72 Inform regarding actual use and can be used as part of future
product decisions
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71 EV drivers and supporters
72 Market & industry information source

71 Electric Utilities
7 Inform regarding magnitude, time, and location for load

71 Local, State and Federal government
72 Market & industry information source
72 Impact of policy or lack of policy
7 Vehicle OEMs
72 Inform regarding actual use and can be used as part of future
product decisions
# EVSPs
7 Effective siting
? Pricing effects

? Factors affecting use

AV Project @ ®tality  NL

NORTH AMERICA Idaho National Laboratory




Information Dissemination

www.theevproject.com

AV Project

THE" P . @ Drality @ Drality jey Smpi OENERGY THL
‘ rOjeCt The largest deployment of EVs and charge infrastructure

home overview charging maps partners education learn more media contact

Miles driven:

by EV Project participants

67023074

€3 Around the carih 6 fimes each day 4 Over 11,043 MWhrs of energy delivered by our network

NewWS: - Nov 19 ECOtality Reports Third Quarter 2012 Results

who? what? when? where?
Project Supporter w The largest deployment of Winter 2010: Initial infrastructure The EV Project is deploying charge
U.S. DEPARTMENT OF electric vehicle charge deployment began infrastructure in major cities in nine
EN ERGY infrastructure in history Nissan launched the Nissan LEAF, a states and the District of Columbia
= More than 50 million miles of data zero emission pure electric vehicle
collected to date...and counting GM launched the Chevrolet Volt. an The EV Project is paving the way for
Project Manager » Thousands of grid-connected electric vehicle with extended range the successful rolout of electric

vehicles including Nissan LEAF transportation across America

@ @t a I ity and Chevrolet Volt LEARN MORE

NORTH AMERICA 60+ project partners

21 major cities and metropolitan
areas in 9 states and the District

‘ l l. of Columbia
Ik I= up

Copyright © 2013 ECCtslity. Inc. All rights reserved. psriner login home overview charging maps partners documents sign up media contact

All charge station designs sre conceptusl, fins! designs may differ.
~0

Site by Tornado
NORTH AMERICA Idaho National Laboratory

Project Partners



http://www.theevproject.com/

Information Dissemination

L S
i . O Braliey EEDrality qud aider @ engacy L
q" PrO']eCt I: -\-rur.';'.rlr:nlr:nr:'l TTTI\ pe infrastructure

haome averdew charging mags partners sducation learn more media contact

EV Project Documents WWWtheeVprO|6CtC0m

If yoU WoUKE ke 10 request the dete ponts refectsd (N the quETery FEpOT DDk, Disege Dick Rers

EV Project Qusarterly Reports
E EV Proiect EVEES and Viehlde Usage Repart: Znd Suarier 2041

£ and Vehide Usage Report: 2 Quarter 2041

nd Venicle Usage Repart: £ Quaster 2011

and ehicle Usage Repart: 1st Guarer 30112

EV Project EVEE and \Vehide Usage Report: 2nd Quarier 2012

SV Project SVES and Vehlce Usags Report 3vd Quarmer 2042

= EV Project EVEE and ehicle Lisage Repart: £ Quartsr 2012

Electric Vehicle Charging Infrastruciure Deployment Guidelines

= Eledric Vehkle Changing Infrastncture Deployment Gukdelines for the Central Fugel Sound Arsa (May
2040k

2oiric Vehizl: Changing Infrastructure Depioyment Godeines for he Cregen -5 Metre Anzes of
Furtiand, Sal=m, Corvalls and Eugene (Ao 2010)

=ciric Vehicle Changing intrastnscturs Depioyment Guidsines for the Graster Tucson Ares (Apl 2090}

=ciric Vehick Charging Intrasinscture Deployment Gekieines for the Siste of Tennesses (May 20100

izciric 'Vehicle Charging Infrastructure Deployment Guidelines for the Greater San Dlege Area (May
00

ecric Vehicle Charging infrastnuciure Deployment Guidelines for the Greater Phoenbe Area (Aprl 20400

Long-Range EV Charging Infrastructure Plans
T Long-Range EV Chamging infrastructure Fian for Arzona (November 2010)
E Long-Range EV Chaming infrastructure Fian for Greater 3an Dlego (October 2010)
"E Long-Range Ev Cheming ifrastructure Plan for Westem Cregon (August 2010)

T Leng-Rangs EV Charging istrastuctus Sian for Tennssses (November 200}

Lessons Leamed Reports
DT Fast Charge-Demand Chage Recuction (May 2093)

The EV Micro-Ciimate: Fianning Process (Mey 2042)

= Signage (Apdl 2042}

‘Gresnhouss Gas (GG} Avsidance 8ns Fusi Cost Retucten (Juse 2013
Fist Responder Traiing (Mesch 2011

Accessibiity f Fublic EV Chamging Locsbans [October 2011)

Eattery Eledtric Vehicle Driving and Chamging Behavior Otserved Early In The EV Project (Apr| 2012}

Faguimtory issuss and Uiy £V Fates (Febnumry 2013)

= A FIrst Look ot he Impact of Becinic Viehide Ghanmging on the Eleciric Gid in The Ev Project (May 2042}

Fresentations
T Cieen CHes Vieniner (June 20H2)

Technologhes neguired 12 fuily integrabe slectric vericies and the smart grid (Jene 2011)

T Batiery Power Conference (Eeptember 2013)
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Presentation Outline
I o=

Data Collection and Security History

Today’ s Vehicle/EVSE Data Management Process
Today’ s Data Collection Security

EVSE Data Parameters Collected per Charge Event
Vehicle Data Parameters Collected per Start/Stop Event
EV Project Data Management Systems

EV Project Databases

Data Handling Requirements

Data Collection Summary
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Data Collection and Security History

In 1993 the AVTA used then state-of-art 386 PCs and
the USPS to collect data from 300 EVs

In 1994 hand-held, optical probes (with lithium
batteries) connected to laptops read ABB meters on
vehicles and EVSE (electric vehicle supply equipment)
Since 1994, reporting has never identified Pll and no
secondary raw data has been released outside the
AVTA test partners

AV Project

NORTH AMERICA



Data Collection and Security History — cont’ d

2007 data downloading starts via the www for 44 PEVs
Major 2008 data collection advancement with use of
cellular onboard vehicle data loggers in 28 states and

three countries for 200 PEVs
7 NDAs continue to protect Pll and raw data

Twenty year history of data security

A" Project @E®tality
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Today ‘s Vehicle/EVSE Data Management Process

eeeeeeeeeeeeeeeeee

Proces-s-Drlven by Disclosure Agreements _._ quality :

reports

»| File server | .
> SQL Server data warehouse I @ ~
: Report generator
> Individual vehicle |
> , reports =—FF
> | | INL Vehicle Data .
>
>l | | Management — i
> | | System
> Fleet summary |%===
i Reports - Public |=—= -
> Focused technical |~ |
> analyses and

’ L custom reports

\ Modeling and

simulation inBut
A" Project @ ®tality  NL
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Today s Data Collection Security

All vehicle, EVSE (electric vehicle supply equipment), and PII
(personally identifiable information) data is legally protected
by NDAs (Non Disclosure Agreements)

7 Limitations on how proprietary and personally identifiable
information can be stored and distributed

7 Raw data, in both electronic and printed formats, is not shared with
DOE in order to avoid exposure to FOIA

Vehicle and EVSE data collection would not occur unless the
data collection partners trust (and have legal assurance) that
ECOtality North American (ECOtality) and the Idaho National
Laboratory (INL) will strictly adhere to all NDAs and
confidentially agreements regarding the non-release of data

AV Project @ ®tality  JNL
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Today s Data Collection Security — cont’ d

71 EV Project NDAs are required between
7 ECOtality

INL

OnStar

Nissan

Car2Go

711,000 vehicle owners, and public EVSE and DC fast charger
hosts have signed confidentiality agreements

7 Vehicle and EVSE data collection would not occur unless the
data collection partners trust (and have legal assurance)

ECOtality and INL will strictly adhere to all NDAs and
confidentially agreements regarding the non-release of data

N N N3N
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Data Parameters Collected per Charge Event

Data from ECOtality’ s Blink EVSE network
Connect and Disconnect Date/Time

Start and End Charge Date/Time

Maximum Instantaneous Peak Power
Average Power

Total energy (kWh) per charging event

Rolling 15 Minute Average Power

Unique ID for Charging Event

Unique ID Identifying the EVSE

And other non-dynamic EVSE information (GPS, ID, type, contact info,
etc.) R -‘

A N N NN NN DN
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Data Parameters Collected per Start/Stop Event

Vehicle data is received via telematics providers from
Chevrolet Volts and Nissan Leafs
Odometer

Battery state of charge (Indicated)
Date/Time Stamp

Vehicle ID

Event type (Key on / Key off)
Electric-only odometer (Volt only)

Gasoline consumption (Volt only)

GPS (longitude and latitude)

Recorded for each Key-on and Key-off event
Data is received monthly from Car2go for the Smart EVs
7 Odometer reading, date and VIN

A N N NN NN NN
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EV Project Data Management System — Push

(Nissan, GM/OnStar, ECOtality, EPRI, Car2Go)

Vehicl e e e e e e e e e e e e e e e e e e m — — m— — e —— - - - - =
e Protected Data 1

and

|
|
Charger | Access
Data I restricted by EV Project
iI I firewall rules Team
T I
A e |
WW 1 1 by =Y\ Tl e ,. - '1,'7'.
B ==
/" o
gEtM |OEM S
a. a. 1 »
| pushes INL pulls with Internal data
. i Fleet summar
Manage- | jusing Shchpted tansiisson quality reports reports - publiz
ment |FTPS/
Systems | ISFTP

w

AVT.INL.GOV

INL Protect Enclave - EV
Project member access only

INL Internal firewall
INL DMZ Firewall — Public has access to AVT.INL.GOV I
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EV Project Data Management System — Pull

(Aerovironment)

Vehicle —=—=—=—=—=—=—=—-c e e e e e e e e e e e e e e e e e e e - - - - — -
and
Charger

|
|

|
Dgta I
=
Dy I
‘ |
|

|

|

|

1
1

aaaaaaaaaaaaaaaaaaa

WYV

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

EEEEEEEEEEEEEEEEEEEE

L.

|

|

I

|

|

I

|

|

I

|

: / !
................ , |
g .l‘l“ Internal data Fleet summary :
I

|

|

I

|

|

I

|

|

I

|

|

I

OEM Data

Manage' INL pulls with
ment encrvr ted transmission

Systems

quality reports reports - public

AVT.INL.GOV

INL Protect Enclave - EV
Project member access only

INL Internal firewall

INL DMZ Firewall — Public has access to AVT.INL.GOV
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EV Project Databases
- ________________________________________________|

The EV Project has 44 Databases (DB)

Nissan Leaf

GM/OnStar Volt

ECOtality Blink EVSE

Aerovironment EVSE

EPRI EVSE

Admin (look up tables, territories, zips codes, QA parameters, etc.)

Each of the above six DBs has three versions (process, stage &
production) = 18 DBs

Four GIS DBs for the Leafs, Volts, Blink EVSEs, and Base (streets, utility
service territory areas, etc.)

? The above 22 (18 + 4) DBs exist on two systems = 44 DBs
This is not a flat file experience = this is NOT a simple task

A N N NN

AN
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Data Handling Requirements
L[ ... o .inn

Hundreds of Algorithms are required to process incoming data
from all sources and generate reports

EVSE data has approximately 60 QA checks. Examples include:
Checking for empty events

Duplicate records

Time stamps misordered

Nesting - second events must start after prior event completes
Missing energy

Inaccurate load factors

Is the new EVSE and PEV owner showing off how to insert the 11772
connector over beers in the driveway? Is each one a new charge
event?

A N NN NIND
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Data Handling Requirements — cont’ d

Vehicle data has approximately 15 QA checks. Examples
include:

7  Minimum trip distances

Miles missing

Mileage gaps

Erroneous miles

State of charge jumps and spikes (up and down)

Nested trips

If you “Key On” to roll up the vehicle windows, the data logger
records a new “Trip” . What should the minimum trip distance be?

A N N NN
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Data Handling Requirements — cont’ d

Data completeness must be checked. Examples include:
7 How many vehicles and EVSE don’ t send or stop sending data

7 Vehicles must be successfully paired with “at home” EVSE at the same
locations to generate the quarterly Infrastructure Report

EVSE cannot be sited in Spain or vehicles parked west of California
Problems of unknown PEVs at home charging locations
In-house GIS mapping service has been developed for territory
reporting
Clustering algorithms developed to pair vehicles and EVSE

Reporting algorithms generate more than 56,000 parameters
that populate the four quarterly reports (120 pages)
72 Accomplished via the use of several thousand lines of code

Multiple raw data streams allow for data quality comparisons

AV Project @ ®tality  JNL
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Data Collection Summary

7 Requires reporting quarterly results and trends before
completing the EV Project data collection process

7 The EV Project requires obtaining data from sources that
never shared or even stored data before

7 Required signing up 11,000 data partners that agreed to pay
for data collection channels and provide PII

7 The INL builds nuclear reactors, depleted uranium armor, and
plutonium batteries

72 All are data and process dependent processes

2 ltis this legacy for quality and excellence of data collection, analysis
and reporting that drives the EV Project process

AV Project @ ®tality  NL
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Data Collection Summary — cont’ d

7 The EV Project would never fly if we did not legally promise
our partners that we would control and not release the raw
data

7 Legal restrictions on releasing Pll and propriety raw data will
always be adhered to by the EV Project partners. So, please
don’ t ask (again)

7 The EV Project has not been for the faint of heart

What | looked like at
the EV Project start

AV Project @ ®tality  JNL
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Dissemination of Information

The EV Project committed to provide quarterly

reports to disseminate low-level summary
information about:

71 Project deployment status
7 Plug-in electric vehicle driving and charging behavior

71 Electric vehicle supply equipment (EVSE) usage and
grid impact

The quarterly reports provide a foundation to a
much larger scope of work

7 The EV Project will also be publishing white papers
and technical reports to share lessons learned from

infrastructure deployment and focused analyses of
usage data

AV Project G Dtality ML

NORTH AMERICA Idaho National Laboratory




Quarterly Report Walk-through

1. Overview report and maps

2. Infrastructure usage summary report
3. Nissan Leaf usage summary report

4. Chevrolet Volt usage summary report

Published to the following websites by the last day of the month
following the quarter:

www.theevproject.com/documents.php
avt.inl.gov/evproject.shtml

CSV files with underlying “plot points” are available at
www.theevproject.com/documents.php

AV Project @ Ortality  NL
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Overview Report

o [S230 etvomemre Overview report provides at-a-glance
s A% Project .

e e = project status update
7 Number of EVSE installations and

vehicle enrollments by EV Project
market region

71 High-level usage by region

Maps show number of EVSE by type
and vehicles by model in each EV
Project market region

AV Project @ ®tality ML
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EVSE and Vehicle Usage Reports

EVSE and vehicle behavior is studied from
2 perspectives

7 By monitoring stationary electric
vehicle supply equipment (EVSE) as
vehicles come to them

71 By following vehicles as they travel
between EVSE

@ ®tality  NL

NORTH AMERICA Idaho National Laboratory



EVSE and Vehicle Usage Reports

Aggregation rules

71 EV Project regions are broken out into separate sections if
there are 10 or more EVSE or vehicles in a region

71 EVSE types are broken out into separate sections if there are
more than 10 EVSE of the same type

72 Residential

Private non-residential
Public level 2

Public DC fast charger

N N N

AV Project G Dtality ML
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Infrastructure Usage Summary Report
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Infrastructure Report cont.

Up to 9 pages for each region and nation

7 How many of which kind? # How much?

Number of EV Project vehicles in region: 4783

Private Publichy Publicly
, , Residential Nonresidential Available Available
Charging Unit Usage Level 2 Level 2 Level 2 DC Fast Total
I
Number of charging units’ 4,819 78 1,988 54 6,939
Number of charging events® 341,828 1,699 36,990 8,089 388,608
Electricity consumed (AC MWh) 282792 14 .83 31116 58.39 321230
Percent of time with a vehicle connected to charging unit 42% 10% 5% 2% 3%
Percent of time with a vehicle drawing power from charging unit 8% 3% 2% 2% 6%
Number of Charge Events Electricity Consumed Charging Unit Utilization
50%
L 40%
B8% BE% E 'ﬂé 0%
E oom
10% 10% { s 10%
L
Dt 0% 1 || .
Residential Private Fublicly Publicly
B Residential Lavel 2 B Rezidential Lavel 2 Level 2 NunLr\uic:lzmial A:ailalhzll .-gcailFablr
[ | Prn.'a_l:a Nnnrgsldenﬂal Level 2 [ | Pn-.'al!e Nmr.eslden“almel 2 Vehicle Cnnnem;rsl:ha in u':i"f a5
— gﬂ:zg:\:::::g:: E?;Iait - E:z:z;‘;::::g:; Eg;';t — Vehicle Orawing Power Frorgm gl'urglng Unit
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Infrastructure Report cont.

Up to 9 pages for each region and nation
7 How many of which kind? # How much?

Number of EV Project vehicles in region: 4783

Private Publicly Publicly
, , Residential Nonresidential Available Available
Charging Unit Usage Level 2 Level 2 Level 2 DC Fast Total
- 4 e L]
Number of charging units’ l 4819 78 1,988 54 6,939
Number of charging events® 341,828 1,699 36,990 8,089 388,606
Electricity consumed (AC MWh) 282792 14 .83 31116 5839 321230
Percent of time with a vehicle connected to charging unit 42% 10% 5% 2% 3%
Percent of time with a vehicle drawing power from charging unit 8% 3% 2% 2% 6%
Number of Charge Events Electricity Consumed Charging Unit Utilization
508
L 40%
BE% BE% E E 0%
E oom
10% 10% £ 10%
L
2% o0 | || - e
Residential Private Fublicly Publicly
B Residential Lavel 2 B Residential Level 2 Level 2 NunLr\uic:lzmial A:ailalhzll .-gcailFablr
[ | Prn.'a_l:a Nnnrgsldenﬂal Level 2 [ | Pn-.'al!e Nmr.eslden“almel 2 chicle Cnnnem;rsl:ha in u':i"f a5
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Infrastructure Report cont.

Up to 9 pages for each region and nation
7 How many of which kind? # How much?

Number of EV Project vehicles in region: 4783

Private Publichy Publicly
, , Residential Nonresidential Available Available
Charging Unit Usage Level 2 Level 2 Level 2 DC Fast Total
I
Number of charging units’ 4,819 78 1,988 54 6,939
Number of charging events® 341,828 1,699 36,990 8,089 388,606
Electricity consumed (AC MWh) 2,827 92 14.83 311.16 58.39 3,212.30
Percent of time with a vehicle connected to charging unit 42% 10% 5% 2% 31%
Percent of time with a vehide drawing power from charging unit 8% 3% 2% 2% 6%
Number of Charge Events Electricity Consumed Charging Unit Utilization
50%
L Y0%
86% E g a0%
-
@ 20%
10% 10% a3 10%
g T
2% 2% 0% | -— —_—
Residential Private Fublicty Publicly
I Residential Lavel 2 B Residential Level 2 Level 2 Nm:niﬁ;nlial &Lvailalbzlu .E:gil;::t
B Private Nonresidential Leavel 2 B Frivate Nonresidential Level 2 EVE eve 1
5 . 2 icle Conn Charging Uni
B ey S et — ) 5 Vehae raana Paver From raran U
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Infrastructure Report cont.

For each region and EVSE type/level

When connected? How much demand?
71 Percent of vehicles connected @ Aggregate load shapes by time of
by time of day, day of week day, day of week

Charging Availability: Range of Percent of Charging Units with a Vehicle Connected versus Time of Day?®
Weekday Weekend

B80% 80% - Max percentage of charging
units connected across all days
,‘-_-; ik “a% =1 Inner-quartile range of charging
E =T 16% units connected across all days
g E - Median percentage of charging
g5 24% 24% units connected across all days
=
Ll (3] Min percentage of charging
( f) L 124 units connected across all days
0% 0%
> 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
Ll Time of Day Time of Day
pu— Charging Demand: Range of Aggregate Electricity Demand versus Time of Day*
< 5.000 Weekday 5,000 Weekend . Max electricity demand across
= all days
§ 4000 4.000 QI  Innerquartie range of electricit
§ ‘E‘ 3.000 3,000 demand across all days
= - Median electricity demand
g g 2.000 2.000 across all days
% 1.000 1.000 —  Min electricity demand across
all days
0.000 0.000
6:00 12.00 18:00 0:00 6:00 12:00 18:00 0:00
Time of Day Time of Day
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Infrastructure Report cont.

For each region and EVSE type/level

When connected? How much demand?
71 Percent of vehicles connected @ Aggregate load shapes by time of
by time of day, day of week day, day of week

Charging Availability: Range of Percent of Charging Units with a Vehicle Connected versus Time of Day®

80% Weekday 80% Weekend — [Max percentage of charging
Ll_l units connected across all days
oL | o,
m - et e | Inner-quartile range of charging
o=} 48% 48% units connected across all days
T o y .
> g £ — Median percentage of charging
I ] I 3 % 32% 4 32% units connected across all days
5 16% | 16% —  Min percentage of charging
— units connected across all days
(g} 0% — 0% +b———
® — 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
'l—, Time of Day Time of Day
(D)} Charging Demand: Range of Aggregate Electricity Demand versus Time of Day+
® o— 5.000 Weekday 5.000 - Weekend — Max electricity demand across
all days
w 2 4000 4.000 . -
q) g - Lnner-qgartlke ranﬁz of electricity
= emand across all days
m 3 % 3.000 3.000 : = Y
= - [Median electricity demand
£ g 2.000 2.000 across all days
E 1.000 1.000 1 —— Min electricity demand across
A ’ ’ all days
0.000 . r . 0.000
6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
Time of Day Time of Day
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Infrastructure Report cont.

For each region and EVSE type/level

When connected? How much demand?
71 Percent of vehicles connected @ Aggregate load shapes by time of
by time of day, day of week day, day of week

Charging Availability: Range of Percent of Charging Units with a Vehicle Connected versus Time of Day?

13% Weekday 13% Weekend Max percentage of charging
units connected across all days
oL | 0
.-g 0% 0% - Inner-quartile range of charging
©5 8% A 8% units connected across all days
LI_I Eo
a - [Median percentage of charging
m E 2 5% 5% units connected across all days
=
o 1 —  Min percentage of charging
‘ ) > A% P units connected across all days
— Ll S — Y . —
S— 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
@) N Time of Day Time of Day
& Q@ Charging Demand: Range of Aggregate Electricity Demand versus Time of Day*
GJ 0.500 4 Weekday 0.500 Weekend — Max electricity demand across
o all days
—I g Ly D) - Inner-quartile range of electricity
& % 0.300 | 0.300 | demand across all days
= —  Median electricity demand
S 0200 0.200 | across all days
& 0.100 1 0.100 4 —  Min electricity demand across
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6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
Time of Day Time of Day
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Infrastructure Report cont.

[
For each region and EVSE type/level

When connected? How much demand?
71 Percent of vehicles connected @ Aggregate load shapes by time of
by time of day, day of week day, day of week

Charging Availability: Range of Percent of Charging Units with a Vehicle Connected versus Time of Day?®

20% Weekday 20% 1 Weekend - Max percentage of charging
U') units connected across all days
or o ]
— - g % b - Inner-quartile range of charging
°35 units connected across all days
(D) 22 12%] 12% ; 2y
QD g £ - Median percentage of charging
35 8% 1 8% 1 units connected across all days
o 5 4% | 4% | —  Min percentage of charging
U ('U N units connected across all days
* — 0% M e s 0% = : ——
— —C 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00
0O O Time of Day Time of Day
o O Charging Demand: Range of Aggregate Electricity Demand versus Time of Day*
I I 0.200 WeEkday 0.200 Weekend — Max electricity demand across
- all days
( ) g Q160 L - Inner-quartile range of electricity
§ g 0120 0.120 | demand across all days
D 2= . Median electricity demand
2 % 0.080 0.080 across all days
g 0.040 | J\ \ e Min electricity demand across
W\ M all days
: . 28 : 0.000 Lol NN A, VOES .
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Infrastructure Report cont.

For each region and EVSE type/level

7 How much and how often by day of week

EVSE Usage Weekday  Weekend Overall
Number of charging events 251,657 90,171 341,828
Electricity consumed (AC MWh) 2,161.64 666.29 282792
Percent of time with a vehicle connected to EVSE 40% 45% 42%
Percent of time with a vehicle drawing power from EVSE 9% T% 8%
Average number of charging events started per EVSE per day 0.86 077 083

7 Who uses them

Vehicles Cha rged Nissan Leaf Chevrolet Volt Unknown
Percent of charging events 73% 27% 0%
Percent of electricity consumed 79% 21% 0%

AV Project @ ®tality  JNL
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Infrastructure Report cont.

For each region and EVSE type/level

7 How much and how long per charging events on average by day
of week

7 and as distributions by day of week

Weekday Weekend
Individual Charw Event Statistics (WD) (WE) Overall
Average length of time with vehicle connected per charging event (hr) 121 12.2 121
Average length of time with vehicle drawing power per charging event (hr) 24 21 24
Average electricity consumed per charging event (AC kWh) 86 74 83

Distribution of Length of Time with a

Distribution of Length of Time with a
Vehicle Connected per Charging Event

Distribution of Electricity Consumed per
Vehicle Drawing Power per Charging Event

Charging Event

20% . WD 30% . WO 25% .
Eg 15% . WE 2 5% . WE . 2 0% B WE
=5 T % 23 15w
Eg 10% § oo 15% gz
&:-@ EE‘ E'@ 10%
2 5% a3 10% £ 5%
B 5%
0% % 0%
N o BB w @ R
S (e,ﬁ“ FREes ':? ,"’? ﬁ TN EEY Q’fﬁ @_& b_& FE
TN E S N I S
Length of fime connected Length of time with vehicle drawing power Elestricity consumed per charging event
per charging event (hr) per charging event (hr)

(AT K\Wh)
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Vehicle Usage Summary Reports

Nissan Leaf and Chevrolet Volt Usage
Summary Reports provide aggregate T T S —

EV Project Nissan Leal Vehicle Susmary Report

metrics and distributions by regionand ... RUProjest
nationally T

Answer the question: S = . -
7 How do drivers use infrastructure e “_JE'?T =

relative to how they drive to == ey
achieve their desired results?
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Vehicle Usage Summary Reports

Nissan Leaf and Chevrolet Volt Usage
Summary Reports provide aggregate
metrics and distributions by region and
nationally

Answer the question:
7 Where... are they charging?

e

7 When... are they charged relative to battery ...
pack state of charge?

7 How much and how often... driving? ‘oL
7 How much and how often... charging? ~w:-=~n~ _,H~q,.m
7 How complete is the charging? == =
7 How much... Volt driving in electric-only ooy WL == |
mode as a result of the driving/charging mix
AV Project G Dtality ML



Nissan Leaf Usage Summary Report

One page for each region and nation

7 How much and how often driving 7 Where charging?
and charging?
71 Per trip, per day, per charge

Frequency of Charging by
Charging Location

B Home location
18 %

Vehicle Usage

Away-from-home

5% mm i
Number of trips] 069 853 Rl
Total distance traveled (mi) 6,724 952 ,
76 % N Unknown location

Avg trip distance (mi) 6.9

Avg distance traveled per day when the vehicle was driven (mi) 292

Avg number of trips between charging events 38

Avg distance traveled between charging events (mi) 263

Avg number of charging events per day when the vehicle was driven 11

AV Project G Dtality ML
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Nissan Leaf Report cont.

For each region and nationally

7 When charging with respect to battery pack state of charge?
7 How empty is the pack at the start of charging?
7 How fullis the pack at the end of charging?

Battery State of Charge (S0OC) Battery State of Charge (SOC)

at the Start of Charging Events at the End of Charging Events
:.-: 30% - - Home " 80% - Home
'5 250, location '5 lacation
L W 80% A
£ 20% g
= =
2 15% - Away-from-home 2 40% Away-from-home
ek - Ioca:un ek - Iocat:fun
T 10% | 5
g 5 20%-
g ?

0% - 0% -
SEEFEELELF SESSFESFE S
I G SEFSESFLSSF
Charging Event Starting S0C (%) Charging Event Ending SOC (%)
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Chevrolet Volt Usage Summary Report

One page for each region and nation

7 How much driving and charging 7 Where charging?
and how often? |
L. Frequency_r of Gharg:ng by
7 How much gas vs. electricity? Charging Location

EE——
B Home location

~13 %
Vehicle Usage

6% Away-from-home

| Overall fuel economy (mpg) 126 location
Overall electrical energy consumption (AC Wh/mi) 229
Number of frips 360118 O ° I T RS
Total distance traveled (mi) 3,001,976
Avg trip distance (mi) 8.1
Avg distance traveled per day when the vehicle was driven (mi) 405
Avg number of trips between charging events 35
Avg distance traveled between charging events (mi) 282
Avg number of charging events per day when the vehicle was dnven 14
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Chevrolet Volt Report cont.

For each region and nationally

7 When charging with respect to battery pack state of charge?
7 How empty is the pack at the start of charging?
7 How full is the pack at the end of charging?

Battery State of Charge (SOC) Battery State of Charge (SOC)
at the Start of Charging Events at the End of Charging Events
35% Home 100% Home
[2r] ]
T 309 ., tion I | tion
2 2 80%
& 25% | =
S 20% S 60%
2 Away-from-home 2 Away-from-home
O 15% Iocation O 409 ] Incation
= 10%- z
@ € .
§ 5% § 20%
0% - 0% -
é“‘kf gL 5?.9?,55’ Fa‘?‘“eﬂ? &“ﬁﬁﬁ
TS SES S S §§&8
Charging Event Starting SOC (%) Charging Event Ending SOC (%)
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Chevrolet Volt Report cont.

Coming soon for Volt report:

71 Percent of miles traveled in EV-only versus extended-range
mode

71 Percent of charging events at level 1 versus level 2 charge rate

Remember quarterly reports are summaries
7 Must be automatable and robust to changes as project evolves

7 Look to white papers and technical reports for additional
answers to your burning questions

AV Project G Dtality ML
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Development of Understanding

7 Quarterly Reports, Experience,
Data Analytics

A Project



Dissemination Plan — Observations

71 Observations

What questions does it raise?

N NN NN

What do | “see” in the information?

What hypotheses does it generate?
How can we test/resolve these hypotheses?
What “understanding” can be reported?

How will this add to the body of knowledge?

Charging Demand: Range of Aggregate Electricity Demand versus Time of Day*

5 L Weekday

1.600 -

1.200 1

0.800 -

Electricity Demand
(AC MW)

0.400 -

0.000 : . ‘ .
6:0 12:00 18:00 0:00

Time of Day

2.000
1.600 -
1.200 -
0.800 -

0.400 -

0.000
6:00

Weekend

18:00 0:00
Time of Day

12:00

Residential EVSE San Francisco Region
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Dissemination Plan — Observations

INPUT for EV Project Observations

I. The EV Project Quarterly Reports
7 Aggregates major data collection categories

72 Provides significant quantities of information by region, vehicle type, EVSE
type, etc.

72 Plots and Graphs aid understanding

Il. Experience Qa 2012 Report
perl The EV Project
7 Planning Process

7 Deployment Activities
7 Installation Work

lll. Data Analytics

?A Observing Data/Information

? Searching data for answers to questions Q- Dality AW Project
72 Asking questions and experimentation

A% Project @ ®tality  NL
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Dissemination Plan — Observations

Observations on Quarterly Reports

71 Fast Facts — Through 4th Qtr 2012

Number of EVP Vehicles Enrolled 7 Nearly 60 million miles recorded on EV
. Project to End of Quarter Project vehicles to date
a0 ?  Over 1.6 million charging events
1600 recorded to date

1400

72 Over 14,100 Megawatt hours of energy
o011 delivered to Project vehicles thus far

mazoz | @ 7,376 Nissan Leafs, Chevrolet Volts and

mQ22012

=03 2012 Smart ForTwo vehicles participating

ez 1 g Over 1.9 million gallons of gasoline
avoided by EV Project vehicles to date

72 Nearly 4500 metric Tons CO,e avoided

1200

1000 -~

800 -

600 -

400 -

200
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Dissemination Plan — Observations

Observations on Vehicle Utilization

71 Typical Questions:
7 How do Project participants use their vehicles?
7 How does usage vary between Leaf and Volt?

Average Distance per Day when Driven - Volt Vehicles Average Distance per Day when Driven - Leaf Viehicles
Reporting this Quarter Reporting this Quarter
- 50
a5 a5 4
L 1v] Al
15 15
L T Moy
I i MN 1 mOH 2011
o miu G L2 w01 22
: 20 a0 23 : L Wyl
i 4 [ T i1 R i5 [ Eeefrib
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] {11
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o o 2 T o
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Dissemination Plan — Observations

Observations on Vehicle Utilization

7 How can trip end points tell us infrastructure needs? (Compare against participant’s
reported desires, view SOC at end of trip, distance traveled to get there, etc.)

AV Project @ ®tality  GNL
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Dissemination Plan — Observations

Observations on Vehicle Utilization
7 Do drivers program their EVSE, their vehicle, both or neither?

No Program

Vehicle Program

EVSE Program

Both Programmed

AV Project @ ®tality  NL
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Dissemination Plan — Observations

Observations on Charge Infrastructure Utilization

7 What are the best venues for public infrastructure? What is the metric
for “best”? Utilization in time connected, connect events, kWh
dispensed, location?

7 How do Car Sharing programs affect public infrastructure utilization?

Number of Public AC Charge Events Charge Events per EVSE
Includes Car Share Usage - Reporting Period Project to End of Quarter
18,000 as0
16,000 400
14,000 ﬁ 350
12,000 & 300
10,00 =04 2011 3 %0 +
= i B o
6,000 =03 2012 g 150 s
S Tl )
3,000 50
J l I - . J 5 I 8 o " PR
AL AT ST LS SEELP LIS IS SIS
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Dissemination Plan — Observations

Observations on Charge Infrastructure Utilization

7 When, where, how often are participants using the public infrastructure?

Number of Charge Segments on Commercial Level 2 EVSE
by EVSE Serial Number
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Dissemination Plan — Observations

Observations on Infrastructure Operational Impacts

7 What are potential load impacts on electric utilities?
7?2 What are the downsides for hosts in providing public infrastructure?

Oregon Charging Demand: Range of Aggregate Electricity Demand versus Time of Day
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Dissemination Plan — Observations

Observations on Infrastructure Operational Impacts

7 How can Charging Site Hosts benefit from public infrastructure?

Data Summary

Currently have 15 locations with a total of 29 L2 chargers.

Total of 2,033 charge events occurred from 377 different Member Numbers (Consumers) over a 10 month period.

On a per month basis this data would equate to 203 charge events from 37 different
Member Numbers (Consumers) that connected 5.59 times per month.

Total of 6,490.86 kwh were dispensed at the chargers. The Avg charge event was 3.19 kwh

Avg. connection time was 1 hr and 12 min

ECOtality/EVP National Account Host
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Dissemination Plan — Observations

Observations on Infrastructure Deployment Issues

71 Typical Questions

7  How will the final
infrastructure deployment
compare to the EV Micro-
Climate plan? What
difficulties were
encountered in trying to
meet the plan?

7 Installation costs by labor,
materials, taxes, permits?
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Dissemination Plan — Observations

Observations on Infrastructure Deployment Issues

7 How does lack of national guidance on ADA compliance affect
installations?
7 What challenges are encountered with a lack of signage standardization?
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Dissemination Plan — Observations

7 What effects may be anticipated by
the maturing EV Infrastructure?

71 Early

7 Beginning stages 2010 - 2013
7 EVP Micro-Climate Plan
(two year development)

71 Transitional
72 Building on initial deployment
72  Years 2013 -2018

77 Mature
72 2018+
7 EVP Long Range Plan
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Dissemination Plan — Observations

Now is the Time for Identify Questions/Hypotheses for EVP
Rich Data Set

7 Full Deployment of Assets nearly complete
? Vast Regional Deployment and Results

? Data Collection since 2009 (Start of Planning Process)
7 Mature Data Collection and Analysis Systems in Place

ECOtality and INL Team

7 Experience from Planning, EVSE Design, EVSE Deployment and Data
Collection

72 Vehicle testing experience
Ideas for Questions/Hypotheses to be addressed Desired from
Industry Leaders
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Overview

Plan Requirements
Questions & Uses
Understanding

Examples

A N N N 3N

Break Out Sessions
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Information Dissemination

7 Plan Requirements

72 Handle multiple data types
7 Electronic
72 Vehicle
2 Charger |
7 Manual

2 Experiential Ob
2 Survey
7

Address multiple audiences Understa
71 Vehicle owners

Charger hosts

Electric utilities

EVSPs
Government

A" Project @ ®tality ML
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Developing Understanding
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Uses/Actions & Questions

Look From Bottom Up

2 Search Observations, Information & Data
7 Look for a specific understanding

? Facilitate a specific action to be taken
Start With An Information Use/Action

2 What will the understanding be used for
72 How will the understanding guide action
Frame The Use With A Question

72 What needs to be specifically known to gain understanding
2 What is the time frame of the understanding
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Bottom Up Approach

7 Independent of
2 Data

2 Information
2 Observations

71 Driven By Action

Uses & Questions
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Bottom Up Approach

EV Project Dependent
A Electronic data
2 Manual data

Data, Information

& Observations

AV Project Euly Wb



Bottom Up Approach

71 Crosses Multiple Data Sets
? Electronic data
7 Experiential data
71 Prioritize Analysis
? Broadly applicability
? Specific EV Project activities
71 Applicable Data Resources
72 May not be know a priori

Understanding

2 Understanding of data sets
72 Previous experience

71 Data

71 EV Project activities

#1 Transition to maturity
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Example Questions & Uses

Vehicle Utilization
? Use/Action — Evaluate the benefit of public infrastructure

72 Question — Does daily VMT differ between those who regularly
use public infrastructure and those who do not?

Charger Utilization
? Use/Action — Set access fees for public charging

72 Questions — Did imposition of EV Project access fees impact
long term utilization of EVSE?
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Example Questions & Uses

Deployment Issues
2 Use/Action — EVSE installation cost reduction

72 Question - What design and site layout options can be
implemented to reduce installation costs?

Operational Impacts
72 Use/Action — Evaluate non-revenue benefits of EVSE to host

72 Question - How does the presence of EVSE influence in-store
stay time?
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Breakout Sessions

Stakeholder Uses/Actions & Questions

? Develop clear definition of use/action

# Stay within EV Project scope

# Establish participant priorities

Session Topics

?2 Vehicle and charger utilization

72 Deployment issues and operational impacts
Follow On Actions

? ECOtality/INL team evaluate Uses & Questions
Establish priorities for analyses

Determine methods for documenting analyses
Present final Information Dissemination Plan

N N D
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This material is based upon work supported by the Department of
Energy under Award Number DE-EE0002194.

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The views and opinions of authors expressed

herein do not necessarily state or reflect those of the United States Government or any agency
thereof.
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